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[TOACHUTEJIbHA A 3AITNCKA

Pabouas mporpamMmMa o mMaTeMaTHKe AJisi O0yUYaIOIIUXCS C3aJIePKKOM MCUXUUECKOTO
pazButus (naigee — 3I1P) Ha ypoBHE OCHOBHOro 0OIIero oOpa3oBaHUs MOJATOTOBIECHA HA
OCHOBE:!

1. ®enepanbHOr0 rocyJapcTBEHHOI0 00pa30BaTEIBHOIO CTaHAAPTa OCHOBHOTO
obmero oopazoBanus (IIpukaz Munnpocsemenus Poccun ot 31.05.2021 r.
Ne 287, 3apeructpupoan MunucrepctsoM roctuiiuu Poccutickoit denepanuu
05.07.2021 r., per. Homep 64101)(manee — PI'OC O0O0),

2. IlpumepHOil amanTUPOBAaHHOM OCHOBHOM 0OOpa30BaTEIbHOW MPOTPAMMBI
OCHOBHOTO 00IIero o0pa3oBaHusi O0YyYAIOUIUXCS C 3aI€PKKONU TICUXUYECKOTO
pazButus (omoOpennoi pemenueM DOYMO mno oOmemy o00pa3zoBaHUIO
(mpotoko:n ot 18 mapta 2022 1. Ne 1/22)) (manee — ITAOOIT OOO 3I1P),

3. IlpumepHoii paboueilt mporpaMMmbl OCHOBHOrO o0OIEro oOpa3oBaHUA IO
npeamety «MaremaTuka

4. TlpumepHOW TPOrpaMMbl BOCIUTAHUS, C YYETOM paCIpeACNIEHHbIX IO
KJlaccaM  TIPOBEpsiEeMBIX  TpeOOBaHWM K  pe3ylbTaTaM  OCBOCHHS
AnanTUpOBaHHON OCHOBHOM 00pa30BaTENbHON MPOrpaMMbl  OCHOBHOTO
oOuiero oOpa3zoBaHusl 00y4aIOIMIMUXCS € 3aJ€PKKOM MCUXUYECKOTO Pa3BUTHS.

5. Konmeniuu pa3BUTHS MaTeMaTHYECKOro oOpa3oBaHus B Poccuiickoii
denepannu.

6. Ilpuka3 MunuctepctBa [Ipocsemenus Poccuiickoin @eaepanuu ot 23.11.2022
r. Nel014 «OO6 ytBepxknaeHuu QenepanbHOH 00pa30BaTENbHON MPOrpPaMMBbI
CpeaHero o0Iero oopa3oBaHUs

OO0mas xapakrepucTuka yueOHoro npeamera «MaremaTtuxka»

VYuebnsiii npenmer «Maremathka» BXOIUT B MPEIMETHYIO 00J1acTh
«Maremartuka u uHpopmarukay. OH CIOCOOCTBYET Pa3BUTHUIO BBIYUCIUTEIBLHON KYJIbTYpbI
U JIOTUYECKOTO MBINUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BaThCS AITOPUTMAMU, a TAKXKe
NPUOOPETEHNIO TMPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX B TOBCEIHEBHOM KM3HU
oOyuaromuxcsi ¢ 3[IP. YueOHblli mpeaMeT pa3BUBAET MbIIUIEHHWE, MPOCTPAHCTBEHHOE
BOOOpaxeHHe, (PyHKIHOHAIBHYIO T'PaMOTHOCTb, YMEHHS BOCIPUHUMATh M KPUTHYECKU
aHaJM3MPOBaTh UHPOPMAIIHIO, ITPEJICTABICHHYIO B PAa3IUYHBIX (hopMax.

OOyueHnue MaTeMaTUKe JAa€T BO3MOXKHOCTh pa3BuBaTh y oOyuarommuxcs c¢ 3[IP
TOYHYIO, palMOHaJbHYI0 U UWH(POPMATHBHYIO pedyb, YMEHHE OTOMpaTh Haumbojee
MOJXOMSIINE S3bIKOBBIE, CHMBOJHMYECKHE, Tpapuuyeckue CpencTBa i BbIPAKCHUS
CY>KJI€HUI 1 HarJIAIHOTO X IPEJICTaBICHUS.

[Tporpamma oTpaxaer cojepkaHue oOydeHus npeamery «MaremaTHka» ¢ y4eToM
0co0bIX OOpazoBaTeNbHBIX MOTpeOHOCTe oOyuatommxcs ¢ 3I[IP. OBnagenue y4yeOHBIM
npeaMeroM «MaremaTtukay NpeICTaBIsET ONPEJECICHHYIO CI0KHOCTh JUISl YYalllUXCs C
3I1P. V obyuwatomuxcs ¢ 3[IP nambosnee BbIpakeHbI OTCTaBaHHUS B Pa3BUTHUHU CIOBECHO-
JOTUYECKUX (OpPM MBILUICHHS, MO3TOMY aOCTpakTHbIE M OTBJICUEHHBIE KAaTErOpUU UM
TPYAHOAOCTYNHBL. B ToXXe BpeMs MNpH CHENUaIbHOM OOYYeHHMH OOydYaroluecs: MOTYT
BBINIOJIHATh 3a/laHus MO aiaroputMmy. OHU BOCHPUMMYKBBI K IMOMOIIM, MOTYT BBIIOJHUTH
IIEPEHOC Ha AHAJOIMYHOE 33JaHHE YCBOEHHOro crnocoba pemeHus. CHIKEHUE pa3BUTHS
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MBICJINTENBHBIX ONEPALUN U 3aMEUICHHOE CTAHOBJICHUE JIOTMYECKUX NEUCTBUM PUBOIAT K
HE/I0CTATOYHOM OCMBICIEHHOCTH COBEpIIAEMbIX Y4eOHbIX JeHCTBUH. Y oO0ydaromuxcs
3aTpy/IHEHbI CUETHBIE BBIUMCIIEHMS, IPOU3BOJAUMBIE B YME. B NMHCbMEHHBIX BBIYMCIECHUSAX
OHHM MOTYT MPOIYCKaTh OJMH U3 NPOMEXYTOUHBIX maroB. Ilpu paboTe ¢ 4YMUCIOBBIMU
BBIPAKEHUSMHU, BBIUMCICHUEM HX 3HAYEHHUs] MOTYT HE YyJEp)KMBaTh NPaBUIIbHBIA NOPSAIOK
neiictBuil. Ilpu ynpouienun, npeoOpazoBaHuM BblpakeHuil ywammecs c 3I[IP e moryr
CaMOCTOSITEJIBHO TPHUHATh PEIICHUE O IOCJIECIOBATEIBHOCTH BBIIIOJIHEHUS JECUCTBUM.
KOHKpETHOCTh MBIIIIEHUS OCJIOKHIET YCBOCHHs HaBbIKA PEIICHUSYPAaBHEHNU, HEPABEHCTB,
CHCTEMBI ypaBHEHUH. VIM Manog0CTyNHO coBepIIEHHE 0OpaTUMBIX OIEepaIUil.

Huzkuil ypoBeHb pa3BUTHS JIOTUYECKUX OIEpalii, HEJ0CTaTOYHAsE 00O0OIIEHHOCTh
MBILUIEHUS 3aTPYIHSIOT H3y4YeHUe TeMbl « DYHKIHUN»: IpU OnpeeeHul (QyHKIIMOHAIbHOM
3aBUCUMOCTH, NpPHU ONUCAHUU TpaUUYECKON CHUTyallud, HCHOJIb3Yys TI'€OMETPUYECKHIl,
anreOpanyeckuid, PyHKIIMOHAIbHBIN S3bIKU. Hepenko yvaminecs He BUIAT pa3HULIBI MEXKIY
o0acThIo onpeaeneHust PyHKIUU U 00JaCThIO 3HAUCHUI.

Pemenune 3amay compsykeHO C TPYAHOCTAMU OQOPMIIEHHUS KpaTKOM 3amucH,
MIPOBEJICHUS aHAJIM3a YCIOBUS 3a/a4H, BbIAENIEHUs cyliecTBeHHoro. O0yuarommecs ¢ 3I11P
3aTPYAHSIOTCS CJeNaTh YMO3aKJIIOYEHHE OT OOINero K YacTHOMY, HEPEIKO BBIOMpAIOT
HEpalMOHAJIbHbIE CIIOCOOBI pEIIEHHUs,, WHOTJAa OIPaHUYMBAIOTCS MAHMITYJALUIMU C
YUCIIAMH.

[Tpu m3ydeHun reoMeTpuuecKkoro marepuaia odydvaromuecs ¢ 3P cramkuarorcs ¢
TPYJHOCTBIO JIelaTh JIOTUYECKUE BBIBOJBI, CTPOUTH IIOCIEIOBATEIbHBIE PACCYKICHUS.
HenpouHnble 3HaHMS OCHOBHBIX TEOPEM TIE€OMETPUU NMPUBOAUT K OMIMOKAM B PpELICHUU
reoMeTpuueckux 3agad. OOywaromuecs MOTyT MOAMEHHUTH (OpMyTy, HENPaBHIBHO
IpUMEHUTHh TeopeMmy. K cepbe3HbIM OmMOKaM B PELICHUM 3334 MPHUBOJISAT HEIOCTATOUHO
pa3BUTHIE IPOCTPAHCTBEHHBIE NPEACTABICHUS. 1M CII0KHO BBIIIOIHUTH YEPTEXK K YCIOBUIO,
B IUCBMEHHBIX pa0OTaXOHU HE MOTYT IPUBECTH OOBSICHEHUE K UEPTEXKY.

To4yHOCTH 3amOMUHAHMS M BOCIPOU3BEICHHS Y4YeOHOro MaTepuayia CHHUKEHBI I10
OpUYMHE  Ca0OCTH  MHECTHYECKOM  JeSTeNbHOCTH, CYKEHUS o0beMa  IaMsTH.
Oo6yuarommmcst ¢ 3[IP TpeOyercs Ooinblie BpeMEHM Ha 3akpeljieHHe Marepuana,
aKTyaJau3alus 3HAaHUH 10 OIIOPE MPU BOCIIPOU3BEACHUU.

Jlnst mpeoponeHuss TPYIHOCTEH B M3y4e€HUM Y4eOHOro mpeamera «MaremaTtukay
HeoOxoIMMa ajanTanusi oObeMa M XapakTepa y4eOHOro Marepuala K MO3HaBaTelIbHBIM
Bo3MOkHOCTAM yuamuxcs ¢ 3I[IP. Cnegyer yueOHbIH MaTepuan MNPEnoJHOCUTH
HEOONBIIMMH TOPIMSIMH, YCIOXHSAS €ro MOCTENeHHO, M3bICKMBATh CIIOCOOBI aJanTaiiu
TPYIHBIX 3a/IaHUM, HEKOTOPBIE TEMBI J1aBaTh KaK O3HAKOMHUTEIIbHBIE; UCKIIIOYATh OT/ICJIbHbBIC
TPYIHBIE J1I0KA3aTEIbCTBA; TEOPETUUECKUI MAaTEPUAJI PEKOMEHIYETCS U3ydaTh B IMPOLECCE
MIPAKTUYECKON NEATENBHOCTU IO PEIICHUIO 3aaad. OpraHn4eckoe €JUHCTBO NMPAKTUYECKON
Y YMCTBEHHOH JEATENbHOCTU yJalluXxcs Ha ypoKax MaTeMAaTUKHU CHOCOOCTBYIOT MIPOYHOMY
Y CO3HATEJIbHOMY YCBOCHUIO 0a3MCHBIX MAaTEeMATHUYECKUX 3HAHUM U YMEHUM.

Henu u 3ana4n u3yvyenus yueOHoro npeamera «MaremaTuka»

[TpuopuTeTHRIMU Yyensamu 0OyICHUS MaTeMaTHKe B 5—9 Kilaccax sIBISIOTCS:

® (opMupOBaHWE IIEHTPAIBHBIX MAaTEMaTHYECKUX TMOHATHHA (YMCIO, BEIUYHHA,
reomeTpudeckas (urypa, nepeMeHHasi, BEpOSITHOCTb, (YHKIIHS), 00eCTIeYNBAIOIINX
OPEEMCTBEHHOCTh M MEPCIEeKTHMBHOCTh  MAaTeMaTHYECKOTO  O0pa3oBaHUS
obyuaromuxcs ¢ 311P;

® nonseneHue odywaromuxcs ¢ 3[IP Ha gocTymHOM At HUX YPOBHE K OCO3HAHMIO
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B3aMMOCBSI3U MaT€MaTUKU M OKPYKAIOIEro MUpa, IOHUMaHNE MATEMaTHKU KaK4yacTH
o011el KyJIbTyphl YEJIOBEUECTBA;

® pa3BUTHE MHTEJUIEKTYaJBHBIX U TBOPUYECKHX crocoOHocTel obOywatouiuxcs c 3IIP,
NO3HABATEIbHON  AKTMBHOCTH,  MCCIEIOBAaTEIIbCKUX  YMEHMH, KPUTUYHOCTH
MBILIUIEHUS], UHTEpeca K U3yUYEHUI0 MaTeMaTUKU;

® ¢opmupoBaHue (QyHKIMOHAJIBHOM  MaTeMaTHMYECKOM TIpaMOTHOCTU:  YMEHHS
pacrio3HaBaThb  MpPOSIBJIEHUS ~ MAaT€MAaTUYECKUX  IOHATUH,  OOBEKTOB U
3aKOHOMEPHOCTEM B peaIbHbIX JKM3HEHHbIX CUTYalUsX U IpPU HU3YYEHUU APYTUX
y4eOHbIX  IpPEIMETOB, TMPOSBICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
(GopMyIHpOBaTh MX Ha SI3bIKE MAaTEMAaTUKHU U CO3/1aBaTh MATEMATHYECKHE MOJEIH,
IOPUMEHATh OCBOEHHBIH MaTeMaTH4YeCKU amnmapaT A peleHUs IPaKTHUKO-
OPUEHTUPOBAHHBIX  3a/a4y, WHTEPIPETHPOBATb M  OLECHHUBATh  IIOJYYECHHBIE
pE3yJIbTATHI.
JlocTrxkenue 3TuX 1esieid 00eCcreYnBaeTCsl peIIEHUEM CIETYIOIINX 3a0ay.

® ¢dopmupoBarh y oOyvatomuxcsi ¢ 3[IP HaBblkm y4eOHO-TTO3HABATEIHHOM
JeSITeIbHOCTH: TUIAaHUPOBaHUE Pa0OThI, MOMCK PALIMOHAIBHBIX MyTEH €eBbINOIHEHNS,
OCYILECTBJICHUS CAMOKOHTPOJIS;

® crnocoOCTBOBaTh  MHTEIUIEKTYaJIbHOMY  pa3BUTHIO,  (OpMHpOBaTh  KadecTsa,
HEOOXOJIMMbIE YENIOBEKY JUIsl TOJHOLIEHHOW JXKHW3HM B COBPEMEHHOM OOUIECTBE,
CBOMCTBEHHBIE MAaTEeMAaTUYECKOW JEATENbHOCTH: SCHOCTH M TOYHOCTH MBICIH,
UHTYUIMH, TPOCTPAHCTBEHHBIX IPEACTABICHUM, CIIOCOOHOCTH K IPEOI0JIEHUIO
TPYIHOCTEH;

® (opMupOBaTH KJIIOUEBbIE KOMIIETEHIIMN y4YalIMXCs B paMKax MpeJAMETHOW o0iacTu
«Maremartuka 1 H”HPOpPMaTUKAY;

® pa3BUBaTh MOHATHIHOE MbINUIEHUs oOyuatomuxcs ¢ 311P;

® OCYIIECTBJIATh KOPPEKIMIO TMO3HABATENbHBIX TMpoleccoB olyuatommuxcs ¢ 3IIP,
HEOOXOJIMMBIX ISl OCBOEHUS IPOrPaMMHOI'0 MaTepHalia o ydeOHOMY NpeaMeTy;

" [peaycMaTpUBaTh BO3MOXXHOCTh KOMIICHCAIIMM OOpa30BaTENbHBIX [e(UIIUTOB B
OCBOCHHH TIPEANIECTBYIONIETO POrPaMMHOT0 Mateprania y oOydatomuxcs ¢ 3[1P u
HEJIOCTAaTKOB B NX MAaTEMATUYECKOM Pa3BUTHH;

® chopMHUPOBATH YCTONYHMBBIN UHTEPEC YUAIIUXCA K IPEAMETY;

® BBISABIATH U PA3BUBATh MATEMATHUECKHE U TBOPUYECKHE CTIOCOOHOCTH.

OcHOBHbIE JIMHMM COJAEpKaHMUs Kypca maTeMaTuku B 5-9 knaccax: «Ywucna u
BBIYUCIICHU», «AreOpa» («AnredOpanyeckue BhIpaXEHUsD», «YPAaBHEHUSI HHEPABCHCTBAY),
«Dynkuuny», «l'eomerpusi» («I'eomerpuyeckue ¢Gurypsl U HX CBOMCTBay, «lI3MepeHue
r€OMETPUUECKUX BEJIMYUHY»), «BeposATHOCTh M cTaTucTuKa». [laHHbIE JIMHUM Pa3BUBAIOTCS
napajijiesibHO, KaxJask B COOTBETCTBUU C COOCTBEHHOH JIOTMKOM, OJJHAKO HE HE3aBUCUMO
OJIHAa OT JIPyTOM, a B TECHOM KOHTAaKTe M B3auMojeicTBuu. Kpome 3T0ro, ux 00beAUHSIET
JIOTUYECKasi COCTABJIAIONIAsl, TPAAUIIMOHHO MPUCYIAasi MaTeMaTUKE U MPOHU3BIBAIOIIAs BCE
MaTeMaTHYEeCKue Kypchl U coepxkatenbblie Jinaud. ChopmynupoBannoe B DenepanbHOM
rOCy/IapCTBEHHOM  00pa30BaTebHOM CTaHIApTe€ OCHOBHOTO 0O0IIero oOpa3oBaHUs
TpeOOBaHUE «YMETh OMNEPUPOBATH MOHSATUSAMH: OIpPEACIICHHE, aKCHOMa, Teopema,
JI0Ka3aTeJIbCTBO; YMEHHUE PACllO3HABaTh UCTUHHBIE M JIOKHBIE BBICKA3bIBaHUS, MPUBOJIUTH
MpUMEpPhl W KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAaHUS M OTPHUIIAHUS BBICKA3bIBAHUIN)
OTHOCHTCS KOBCEM KypcaM, a GOpMUpOBaHHE JIOTUYECKUX YMEHUN pacipeiensieTcsl o BceM
rogamMo0y4eHus Ha yYpOBHE OCHOBHOTO 00I1Iero o0pa3oBaHusl.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE NPEIMETHBIM PE3yJIbTaTaM OCBOEHUS
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[IpumepHoit  pabGodueil  mporpamMmbl,  pacHupeAeNéHHBIM IO  TojaM  OOydYeHwus,
CTPYKTYPUPOBAaHO TaKMM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, HPUHLUUIHAIBHBIM
BompocaM  oOywaromiuecss — oOpallajJuch  HEOJHOKPATHO, 4TOOBI OBJIaJICHUE
MaTEMaTUYECKUMHU IOHATUSAMU M HAaBbIKAMU OCYIIECTBISJIOCH IIOCIENOBATEIbHO U
NOCTYNAaTeNbHO, C COOJIIOJEHHMEM NpPUHIMIA [PEeMCTBEHHOCTH, a HOBbIE€ 3HAHUS
BKJIIOYAJIUCh B OOLIYIO CHCTEMY MaTeMaTHYeCKUX IpejacTaBiieHuil oOydarommxcs ¢ 3I1P,
pacmmpsis U yruiyonsas e€, oOpa3yst NpOYHbIE MHOXKECTBEHHbIE CBsA3u. OOmme 1enu
u3ydyeHus: ydyeOHoro mnpeamera «MaremaTuka» mnpexacraBieHbl B IlpumepHoit paOoueit
IporpaMme OCHOBHOT'O 0011[ero o0pa3oBaHusl.

Oco0eHHOCTH 0TOOpPA M AJANTAIMU Y4e€OHOT0 MAaTepPHUaJia 10 MaTeMaTHKe

OOyuenue yuyeOHoMy mpenmery «MaTemMaTuka» CTPOMTCS Ha  CO3/IaHUU
ONTHUMAJIBHBIX YCIOBUM NIl YCBOGHMSI MPOrPaMMHOI0 Marepuana odyyarommumucs ¢ 311P.
Bonbiioe BHUMaHue yjaensercs oToopy yueOHOro MaTepuasna B COOTBETCTBUU C TMPUHIIUIIOM
JOCTYIIHOCTH TIPpU COXpaHEHUH 00mero 0a30BOro YpOBHS, KOTOPBIM JODKEH 10
COJIEpXKaHUIO U 00beMy OBITh aIaNTUPOBAHHBIM i oO0ydaromuxcs ¢ 3[IPB cooTBeTCcTBUM C
UX O0cOoObIMH 00pa3oBaTeNbHBIMH TOTpeOHOCTAMU. ClieqyeT OOJIeTYUTHh OBJIAJICHUE
Matepuaniom oOydatomumuca ¢ 3IIP mocpencTBoM ero aetanbHOTO OOBSICHEHHUS C
CUCTEMAaTHYECKHUM TIOBTOPOM, MHOTOKPATHOM TPEHUPOBKM B TPUMEHEHUU 3HAHUI,
MCIOJIb3YS MPUEMBI aKTyadu3aluu (BU3yaiabHas oropa, MaMsTKa).

[Iporpamma mpemycMaTpuUBaeT BHECEHHE HEKOTOPHIX HM3MEHEHHUM: YyMEHbIICHUE
o0beMa TEOPETUUYECKUX CBEICHHI, BBIHECEHHE OTIENIbHBIX TEM WM LENbIX pa3/IejoB B
MaTepHalbl sl 0030pHOT0, 03HAKOMUTEIBLHOTO U3yUEHUSI.



Mamemamuxka 6 5 u 6 kraccax

B 03HaKOMUTEIBPHOM IUIAHE U3YYUTh CIEAYIOIINE TEMBI:

«Pumckass Hymepauus», «PaBuble ¢uryps», «Uumunap, konyc, mapy», «Kyo»,
«IIpssmoyronbHbI napajutenenumnen», «llepememenne 1o KOOpAMHATHON MPSMON»,
«Mopynb umcna», «UucioBble HpoMexyTkn»; «MacmTadb» (uU3ydaercs B Kypce
«T'eorpadus»); «M300paxkenue reomeTpuueckux (UIyp Ha HEJIMHOBAHHON Oymare c
WCIIOJIb30BAHUEM LIMPKYJIA, JIMHEHKH, YTOJIbHUKA, TPAHCHIOPTHPaA», « JIMHA OKPYKHOCTHY,
«Ilmomane xpyray, «IlapamnensHsie npsimbie», «llepnennukynspHasle npsmbie», «OceBas
U LEHTpalibHAs CUMMETPUN» (M3y4aeTcs B Kypce TeOMETpHUH);

«beckoHeuHblE  MEpUOAMYECKHE JAECITHYHbIE Jpobu. [lecatuuHoe mnpubIMKeHUe
O0OBIKHOBEHHOM JApoOM» (M3ydaeTcs B Kypce anreopshl).

YMEHBIINTh KOJIMYECTBO 4YacOB Ha ClEAyIIIHe TeMbl: «PemeHne Iornyeckuit
3amauy, «JnHa orpeskay, «lllkanb», «PacnipenenuTenbHbIi 3aKOH YMHOXKEHUSY, «3aMHUCh
MpOU3BEACHUSI ¢ OYKBEHHBIMH MHOXUTENIMU», «llocTpoenue koHpurypauuii U3 yacrtei
MPsIMOi, OKPYKHOCTHM Ha HEIMHOBAHHOW M KJeT4aTol Oymare», «JlenmuTenu u KpaTHBIE.
[Ipuznaku nenumoct», «Hanbonpmmii o0muiiaenuTenb U HauMeHblee oOlIee KpaTHoE.
JlenumMoCTh CyMMBI M TIPOWU3BEICHUSD.

«IIpuBenenue qpodbu K HOBOMY 3HaMeHaTeN0», «HaxoxaeHue yacTH 1eJI0ro U 1eJI0T0Io ero
gact». «OKpyrieHue JAecaTUYHBIX JApoOeit». «Pemenue 3amau nepebopom Bcex
BO3MOXHBIX BapuaHTOB». «CocTaBieHue OyKBEHHBIX BBIPAKEHUN IO YCJIOBHMIO 3aJaum».
BricBoOOMBIIIECST Yachl MOXHO HCIIOJIb30BaTh HA IMOBTOpeHHE (B Hadajle M KOHIE
y4eOHOro rojia), Ha U3y4eHue Hanbolee TPy IHbIX U 3HAYUMBIX TeM: B V Kiiacce

— Ha pellleHHWEe YpaBHEHUM, MpUBEJIEHUE ApoOM K HOBOMY 3HAMEHATEN0, YMHOXEHUE U
NeNeHUEe JIECATHUYHBIX JIpoOei, u3MmepeHwe ymioB; B VI kimacce — JelcTBUS C
MOJIOKUTEIBHBIMU M OTPULIATENIbHBIMUA YMCIIAMH, PEIICHUE YpPaBHEHUM, CJIOXKEHHE U
BBIUMTAHUE YHCEJ, COJEPXKAIUX LEIYI M JpOOHYK 4YacTh, HA YMHOXEHHUE W JICJICHHE
OOBIKHOBEHHBIX JIPOOCH.

Anzeopa

B 03HaKOMUTEIBPHOM IUIAHE U3YYUTH CIEAYIOLIUE TEMBI:

«ppaunonanbphble yucia. JleiictButenbHble unciay, « CpaBHeHHE AEHCTBUTENbHBIX YHCET,
apudmeTrueckue 1eUCTBUS ¢ NEHCTBUTENbHBIMU YHCIaMiy, «HaxoxieHne npudanKeHHbIX
3HAYEHUI KBaJpaTHOro KopHs», «Teopema Bumera», «Pemenus ypaBHeHHI TpeTbel U
YeTBEPTOM CTEIICHEN PA3JI0KEHUEM HA MHOXKUTENN», « DyHKIHS Y

=Vx u ee rpa¢ux», «[lorpemrHOCTs ¥ TOYHOCTh MPUOTMKEHHS», «UeTHBIE W HedyeTHbIE
Gyskmn», «DOyHKIHS y=X", « DyHKIH y= ax?, ee rpaduk u cBoiicTa. ['papuku GpyHKmii
y= ax? +n u y=a(x-m)?, «YpaBHEHHE ¢ IBYMs IEPEMEHHBIMHU U erorpadux», «'padudeckuii
Croco0 pemieHus CHCTeMbl ypaBHEHHUi», «M300pakeHre dJIeHOB apu(PMETHUYECKOU H
F€OMETPUUYECKOW MPOrpecCHil TOYKAaMHM Ha KOOPJAMHATHOM IJIOCKOCTH. JIMHEHHBIM U
AKCIOHEHIUAIBHBIN pocT. CII0KHBIE TPOLIEHTHD.

YMEHBIINTh KOJIMYECTBO YACOB Ha M3ydeHUE TeM: «DPOopMysbl»,
«Jloka3zaTenbCTBO TOXKAECTB», «JIMHEWHOE ypaBHEHHE C JBYMs HEU3BECTHBIMUY,
«I'paduk nUHEHHOTO ypaBHEHHS C JABYyMs MepeMeHHBIMW», «['paduueckoe perieHue
JUHEWHBIX YpaBHEHUN M CHCTEM JIMHEHHBIX YpaBHEHWI», «CBONCTBAa KBaJIpaTUYHOMN
byHKIII.

BricBoOoaMBIIMECST Yachl MCIONB30BaTh: ISl MPOpabOTKH Haubosee BaXKHBIX TEM
Kypca: «Pemenue ypaBHeHui», «Pemienne cucrem ypaBHeHU», « COBMECTHBIE IEUCTBUS C
apobsmm», «lIpumeHnenue CBOWCTB apu(METHUYECKOTO KBAaJIpaTHOTO KOPHSA»; Ha
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MOBTOpPEHUE, peIleHue 3ajJay, MpeoOpa3oBaHME BBIPAKEHMM, a TaK)Ke Ha 3aKperyieHue
M3YYEHHOI'0 MaTepuaa.

T'eomempus

OcCHOBHOE BHMUMaHUE YJEIUTh MPAKTHUYECKON HAIPABIECHHOCTU Kypca, HCKJIIOUMUB U
YIOPOCTUB HamOoJiee CIOXKHBIM I BOCHPUSATHSA TeOpeTHUecKuid matepuan. Ha ypokax
TeOMETPUM HCIOJB30BaTh HAIVISIHBIE CpelAcTBa OOydeHHs, OoJyibllle MPOBOJIUTH
MpPaKTHYECKUX paboT C ydamuMmucs, pemars 3agaud. CTpouTh pellleHue 3agad Mpu
MOCTOSIHHOM OOpAIllEHNH K HaIJISIIHOCTH — PUCYHKAM U YepTexkKaM.

O3HakoMHUTENBHO naTh TeMbl: «TeopemMbl U J10Ka3aTeNbCTBO. AKCHOMBI»,
«/loxazarenbCcTBO OT MPOTUBHOT0», «CyIlIeCTBOBAHUE U €IMHCTBEHHOCTh NEPIECHIUKYISIpa
K npsaMon», «MeTox reoMeTpudeckux Mmecr», «Mertox yaBoeHus MenuassD», «Teopema
Qaneca U TeopeMa O MNPONOPLHOHANBHBIX OTpe3kax», «LleHTp Macc TpeyroJibHHKay,
«3MeHeHue TpPUTOHOMETpUYEeCKUX (YHKIUNA MpU BO3pacTaHUU yriay, «Dopmymsl s
paguycoB BIIMCAHHBIX M OIMCAHHBIX OKPYKHOCTEW NPABUIIBHBIX MHOTOYTOJBHUKOBY,
«YpaBHeHue npsaMon», «JBuxeHue», «CBoiicTBa IBHKEHUSA», «TeopeMa 0 nMpou3BeaeHUN
OTPE3KOB XOpJ, TEOPEMbl O MPOU3BEACHUU OTPE3KOB CEKYIIMX, TEOpeMa O KBaJpare
KacaTeJIbHOW».

YMEHBIINTh KOJIMYECTBO YacoB Ha wu3ydyeHue TeM: «CHUMMeTpUYHbIE (UTYPHI.

OcHOBHBIE CBOWCTBa OCEBOIl CUMMETPUNY, «LIeHTpallbHAasi CUMMETPHUSI»,
«IlapamnenpHbiii  mepenoc», «lloBopor», «lIpeobpazoBanne momobus. IlomoOue
COOTBETCTBEHHBIX IEMEHTOBY», « OCHOBHBIE 3a/1a4X HA ITIOCTPOCHHUE C ITOMOIIBIO LIUPKYJIS U
JUHEWKN», «JlekapToBbl KOOpAMHATBI Ha IUIOCKOCTH», «PelleHne TpeyroabHUKOBY,
«ITomo6ue puryp».

BricBoOOAMBIIIMECS YaChl UCIIOIB30BATh HA PEIICHUE 33]]a4 U TIOBTOPEHUE.

Bepoamnocmov u cmamucmuka

B cBsi3u ¢ Tem, 4YTO JaHHBIA KypC BBI3BIBAET HAWOOINBIIUE CIOKHOCTH IS
oOyuaromuxcsi ¢ 3IIP, cBsi3aHHbIE CO CHM)KEHHBIM YPOBHEM pPa3BUTHUS CJIOBECHO-
JIOTUYECKOTO MBIIIIEHUS, €r0 U3yUYeHUEe CTPOMUTCS Ha 0A30BOM YpOBHE M JOCTYIHOM IS
y4eHUKOB Marepuasie. (OCHOBHOE BHUMAaHUE YACIWUTb pas3iesiaM, CBS3aHHBIMU C
ITIOBTOPEHUEM ITPOMJIEHHOIO MaTepuaia, YBEIMYUTh KOJUYECTBO YNPAKHEHUM W 3aJaHUU,
CBSI3aHHBIX C MPAKTUYECKOH 1€ATEIbHOCTbIO O0YYaIOIIUXCSl.

TeopeTnueckuii MaTepral NPEMOJHOCUTH B MPOLIECCE PEUICHUS 3a/1a4 U BBITTOJTHEHHUS
3QJTaHAH  HATJBTHO-TIPAKTHYECKOTO XapakTepa, He TpeOoBaTh BBIBOJA M 3allOMHHAHUS
CIOXHBIX (OpPMYJI, pelIeHUs HECTaHAAPTHBIX, TPYNOEMKHUX 3anaHuil. Psmg Tem ciemyer
M3y4aTh B O3HAKOMUTEILHOM ILUIAHE.



IIpumepHbie BUABI aesTebHOCTH o0yuaomuxcs ¢ 3I1P, 00ycioBieHHbIe
0co0bIMH 00pa30BaTEJIbHBIMY MOTPEOHOCTAMHU U 00€eCTIeYNBAKOIIIHE
OCMBICJIECHHOE OCBOEHHE COIEePKAHNH 00pa30BaHMs N0 NMPeAMeTy

«MareMaTHKa»

Copepxanue BUIOB AesTelbHOCTH oOyvaromuxcs ¢ 3[1P onpenensercs ux ocoObimMu
00pa3oBaTeIbHBIMH MOTPEOHOCTSIMU. Y CUIIUTh BHJABI JEATEIBHOCTH CreluuuHbIe s
JAaHHOW KaTeropuu JeTel, 0O0ecleunBalIINe OCMBICICHHOE OCBOCHHUE COJEpKAHUS
o0pa3oBaHUsi MO TPEAMETY: YCUJICHHE MPEAMETHO-IPAKTUYECKON IEeATEIBHOCTU C
aKTUBU3AIMEH CEHCOPHBIX CHUCTEM; YEpEIOBAHHE BHUIOB JACSITEIBHOCTH, 3aJCHCTBYIOIINX
pa3IMYHbIE CEHCOPHBIE CHUCTEMBI; OCBOEHME MaTepHuaja C ONOpPOM Ha aJIrOpUTM;
«TIOIIArOBOCTHY» B H3YYEHUU MarTepuaia; UCIOJIb30BaHHUE OMOIHUTEIBHON BHU3YyaJbHOM
onophsl (CXeMbl, MIa0JIOHBI, OTIOPHBIE TAOIUIIBI); PEYEBOM OTUET O MPOLIECCE U PEe3yIbTaTe
NESTETLHOCTH; BBIMOJIHEHHE CICHHAIBHBIX 3aJaHuM, OOECIeUHBAIONIUX KOPPEKIIHIO
PETYISINKN Y4eOHO-TI03HABATEIBHON JESTEIIbBHOCTH M KOHTPOJIb COOCTBEHHOT'O pe3yJibTaTa.

Temarnueckas u TepmuHoNorndeckas jekcuka coorsercrsyetr OOIT OOO.

Hdns  oOydaromuxcst ¢ 3[IP  cymiecTBeHHBIM — SBJISIIOTCA MPUEMBI  paOOThI €
JIEKCUYECKUM MaTepHuasioM 1o npeamety. [IpoBoautes criennanbHas paboTa Mo BBEACHUIO B
aKTUBHBIA cIOBapb OOYYarOMIMXCS COOTBETCTBYIOIIEH TEpMHHOJOTHHU. VI3ydaemblie
TEPMUHBI BBOJSTCS Ha TOJMCEHCOPHOM OCHOBE, OO0s3aTelbHA BU3yalbHas IMOJICP)KKA,
AITOPUTMBI pabOTHI C OMIPEACIICHUEM, OTIOPHBIE CXEMBI IJIS1 AKTy TM3ALIUUTEPMUHOIOTHH.

Mecto y'{eﬁnoro npeamerTa «MarTemMaTHKa» B y‘leﬁHOM IJIaHE

B cootBercTBUN ¢ DenepaabHbIM roCyAapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM
OCHOBHOTO 00111er0 00pa3oBaHus yueOHbIN npeaMeT «MaTeMaTHKa» BXOJIUT B MPEAMETHYIO
obnactb «MaTeMaTuka U UH(POpPMATHKA» U SBJISETCS 00sA3aTeNbHbIM A u3yuyeHus. B 5-9
KJ1accax y4eOHbIN mpenmeT «MaTemMaTuka» TpaJulMOHHO U3y4YaeTcs B paMKax CIEIYIOIUX
y4eOHBIX KypcoB: B 5-6 kjaccax — Kypca «Marematnka», B 7-9 Kjaccax — KypcoB
«AnreOpay» (BKJIIOYAsl 3JIEMEHTHI CTATUCTUKU M TEOPUHM BepOsiTHOCTEH) U «l'eomeTpus».
Hacrosielt mporpammoil BBOAMTCSI CaMOCTOSTENbHBIA Y4eOHbIN Kypc «BeposTHOCTh U
CTaTUCTHKAY.

Hacrosieit mporpaMMoii mpeaycMaTpuBaeTcs BblAe/IEHHE B Y4yeOHOM IUIaHE Ha
U3y4eHUEe MaTeMaTUKH B 5—6 Kiaccax 5 yyeOHBIX YacOB B HEJEIO B T€YCHHE KaKI0roroja
oOydeHus, B 7-9 kiaccax 6 yuyeOHBIX YacOB B HEJIENIO B TEUECHUE KAXKJIOTO rojia oO0y4deHws,
Bcero 952 yueOHBIX Yaca.

Conepxxanue yuyeOHOoro mnpeamera «MaTemaTtuka», NpeACTaBICHHOE B paboueit
nporpamme, cooTBeTrcTByer PI'OC OOO, IlpumepHoil OCHOBHOW 00pa30BaTeNbHOM
MporpaMMe OCHOBHOro o0Oiiero oOpaszoBanus, [IpumepHOll ananTHpOBaHHOW OCHOBHOM
o0Opa3oBaTeIbHOM TMpOorpaMMe OCHOBHOTO oOmiero o0pa3oBaHMsl OOydYarommxcs ¢
33JIep>)KKOM IICUXUYECKOTO PA3BUTHSI. ...



[MTPUMEPHAS PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA
«MATEMATUKAY. 5-6 KITACCBI

Lenu usydyenus yuedGHOro Kypca

[TpropuTeTHBIMU LIETAMHU 00YUEHUSI MaTEMATHUKE B 5—6 Kilaccax sIBJISIFOTCSL:

" [pOJOJDKEHHWE (POPMHUPOBAHMS OCHOBHBIX MATEMAaTUYECKUX TMOHATUH (YHUCIIO,
BEIMYMHA, TIeoMeTpuueckas @urypa), oOecneyuBalOIIMX IPEEeMCTBEHHOCTh U
NEepCHEeKTUBHOCTh MAaTEMATUYECKOI0 00pa30BaHusl 00yUarOIINXCS;

® pa3BUTHE MHTEIUIEKTYaJbHBIX M TBOPUYECKUX crocoOHocTeil oOyuaromuxcs ¢ 3IIP,
N03HABATEIbHOW AKTHMBHOCTHU, MCCIIEOBATEIbCKUX YMEHUH, UHTEpeca K H3yUEHUIO
MaTEMaTHKU;

® pnonBeneHue odOyvaromuxcst ¢ 3[IP Ha nocTymHOM A HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI31 MaTEMATUKH U OKPYKaIOLIETO MUPA;

® ¢opmupoBaHue (PyHKUMOHAIBHOW  MaTeMaTHYECKON  I'pPaMOTHOCTHU:  YMEHHS
pacrno3HaBaTh MaTeMaTH4YeCKHE OOBEKTHl B pealbHBIX >KHU3HEHHBIX CUTYyalHsX,
IPUMEHITh OCBOECHHBIE YMEHUS [UISl PEIICHHs NPAKTUKO-OPUEHTHPOBAHHBIX 3a7ad,
MHTEPIIPETUPOBATh IOJIyYEHHBIE pE3YyJbTaThl W OLEHMBAaTh MX HA COOTBETCTBHE
MPAKTUYECKON CUTYaALIHH.

OcCHOBHBIE JMHUM COJEpKaHMA Kypca MaTeMaTMKu B 5-6 Kiaccax —
apupMeTndeckas M TeOMETpUYEcKas, KOTOpPbIE pPa3BUBAIOTCS MapajulebHO, KakJaass B
COOTBETCTBUU C COOCTBEHHOH JIOTMKOW, O/JHAKO, HE HE3aBHUCHUMO OJIHa OT JpYroil, a B
TECHOM KOHTAaKT€ M B3aUMOJIEHCTBUU. B Kypce MpoMCXOAUT 3HAKOMCTBO C 3JIEMEHTaMU
ayreOpbl M ONUCATEIbHON CTATUCTHKHY.

N3ydyenne apudmernueckoro marepuana HAuMHAETCA CO CUCTEMaTH3alud U
pa3BUTHS 3HAHUI O HATYpalbHBIX UYMCIAX, MOJYYEHHBIX B HauyanbHOW mikose. [Ipu stom
COBEPILIEHCTBOBAHNUE BBIUMCIUTEIBHON TEXHUKH U (POPMHUPOBAHHE HOBBIX TEOPETHUECKUX
3HAHUM COYETAETCS C PA3BUTHUEM BBIYMCIMTENBHON KYJIbTYphl, B YaCTHOCTH C O00y4YEHUEM
npocTeHmMM  npuéMaM MPUKUIKA M OLEHKH pe3ysbTaToB BhIUMCIeHUM. W3yueHue
HaTypaJbHBIX YHCET MPOAOIDKAETCA B 6 Kilacce 3HAKOMCTBOM C HAa4YaJIbHBIMHU IHOHSTHIMHU
TEOPUHU JEIIMMOCTH.

Hpyroii kpynHblii OJIOK B coAepkaHUM apu(PMETHUYECKOM JMHUU — 3TO JPOOH.
Havano wn3yuyeHuss OOBIKHOBEHHBIX M JECATHYHBIX ApoOell oTHeceHo K 5 kiaccy. ITo
NEPBBII 3Tall B OCBOGHUU JApo0Eii, KOrja MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH HJIESIMU,
NOHATUSAMHU TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX ApoOei B MOIHOM 0O0BEME
MPEALIECTBYET U3YUEHUIO JECATUUHBIX IPOOeH, UTO 11e1eCO00pa3HO C TOUKHU 3PEHMSI JIOTUKU
U3JI0KEHHS YMCIIOBOM JIMHUM, KOT/Ia MpaBHUiia JACUCTBUHN C JECITUYHBIMU APOOSIMU MOXKHO
00OCHOBaTh YK€ M3BECTHBIMH AJITOPUTMAMH BBIMOJIHEHUS JEHCTBUI C OOBIKHOBEHHBIMU
OpoOsiMU. 3HAKOMCTBO C JIECATUYHBIMU APOOSMU PACIIMPUT BO3MOKHOCTH JUIsl TOHUMaHUS
oOydJalIUMHUCI TPHUKIAJAHOIO TPUMEHEHHUS HOBOM 3amMcH TpH H3YYEHUH JPYTUX
IIPEIMETOB U MPU NPAKTUYECKOM HCIOIb30BAHUN.

K 6 kmaccy oTHecéH BTOpOil 3Tam B H3y4yeHUU JpoOeil, Tle MpPOUCXOIUT
COBEpLICHCTBOBaHME HAaBBIKOB CPaBHEHMsI M MpeoOpazoBaHus JIpoOel, OCBOCHHE HOBBIX
BBIYHMCIIUTENBHBIX AJITOPUTMOB, OTTAYNBAHUE TEXHUKU BBIYUCIECHUHN, B TOM UUCJIE 3HAYEHUN
BBIPQXKECHUH, COAEpKAIIUX U OOBIKHOBEHHBIC, U JIECATHYHBIE TPOOH, yCTaHOBICHUE CBS3EH
MeX1y HUIMH, paCCMOTpPEHHE TPUEMOB PEIICHUS 3a/1a4 Ha APOOu.

B Hauvaine 6 ki1acca mpoUCXOIUT 3HAKOMCTBO C MOHSATHUEM IPOLIEHTA.

OC0OEHHOCTBIO M3YYEHUS TOJOKUTEIbHBIX U OTPULATENIBHBIX YHUCEN SIBISIETCS TO,
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YTO OHHU TaKXKe MOT'YT paCCMaTPUBATHCS B HECKOJIBKO 3TAIIOB.

B 6 kiacce B HauaneusyudeHuss Tembl «llojioKUTENbHBIE U OTpULIATEIbHBIE YHCIIA»
BhIAEIsAETC noareMa «llenmple ynciia», B paMKax KOTOPOl 3HAKOMCTBO € OTPHULATEIBHBIMU
YHUCJIAMHU U JEHUCTBUSAMH C ITOJIOKUTEIBHBIMU U OTPULATENILHBIMU YHCIaMHU IIPOUCXOINT Ha
OCHOBE COJIEP>KATEJIBHOI0 MOAX0Aa. DTO MO3BOJIAET HA JIOCTYIIHOM YPOBHE IO3HAKOMMTH
ydalnuxcs NPaKTHYECKHM CO BCEMHM OCHOBHBIMM IOHATHSAMM TEMBI, B TOM YHCIE H C
IPaBUJIAMH 3HAKOB IPU BBIIIOJIHEHUH apU(PMETHUECKUX JEHCTBUM.

N3ydyeHne panMoHaNbHBIX YMCENl HA 3TOM HE 3aKOHYMTCS, a OyJeT MpPOJOKEHO B
Kypce anreOpbl 7 Kiacca, 4TO CTaHET CJIEAYIOIIMM IPOXOJOM BCEX NPUHIMINAIBHBIX
BOIIPOCOB, TEM CaMbIM pa3jelieHue TpyAHOCTEH oOJerdyaeT BOCHpPUATHE MaTepuaia, a
pacnpeielieHle BO BpEMEHH CIOCOOCTBYET IPOYHOCTU PUOOPETAEMBIX HABBIKOB.

[Ipu oOyueHMM pelIeHHI0 TEKCTOBBIX 3aJad B 5—O6 KiaccaX HCHOIb3YHOTCS
apudmernueckre NpuéMbl pemeHus. TeKCTOBbIE 3aJaud, pellaeMble IpH OTpaboTKe
BBIYMCIIMTENIBHBIX HABBIKOB B 5—6 Kilaccax, pacCMaTpUBAIOTCA 3a1a4y CICAYIOINX BUIOB:
3aJaud Ha JBW)KCHHE, HA YacTH, Ha MOKYIKH, Ha paboTy U NPOU3BOIUTENBHOCTH, Ha
MPOLEHThI, Ha OTHOUIEHUS U mnponopuuu. Kpome Toro, oOydaromuecs: 3HAKOMSTCS C
npuéMamM pelieHHsl 3ajad 1nepedopoM BO3MOXKHBIX BapHaHTOB, yuyaTcs paboTarth C
uHpopMalMen, IpeCcTaBIeHHON B (popMe TaOJIUL WINIUarpaMM.

B paboueii mnporpamMe mnpeaycMOTpeHO (OpPMHUPOBAHHE MPOIEAEBTHYECKUX
anredpanyeckux mpeacTaBieHuil. bykBa kak cUMBOJ HEKOTOPOTOYHCIIa B 3aBUCUMOCTU OT
MAaTE€MAaTH4YECKOTO KOHTEKCTa BBOJUTCSA IOCTENIEHHO. DyKBEHHas CHUMBOJIMKA IIHPOKO
UCIOJIB3YETCs MPEXKIE BCEro sl 3alUCH OOIIMX YTBEPXKIACHUM U MpeasiokeHuil, popmyi, B
YaCTHOCTH JIJIS1 BBIYMCIICHUS T€OMETPUYECKHUX BEJIMYUH, B KAUECTBE «3aMECTUTEIISD» YHCIIA.

B kypce «Marematuku» 5—-6 KIaccOB NpPEACTABICHA HarJsiAHAsA TIE€OMETpPHUS,
HamnpaBJeHHas Ha pa3BUTHE OOPA3HOTO MBINIUICHUS, MPOCTPAHCTBEHHOIO BOOOpa)keHUS,
M300pa3uTENbHBIX YMEHUH. OTO BaXHBIH 53Tall B H3YYEHHU TE€OMETPHUH, KOTOPBIii
OCYLIECTBJIIETCS HA HAIJISIIHO-IIPAKTUUYECKOM YPOBHE, OMHUPAETCS HAa HAIJSIIHO-00pa3Hoe
MbIIIJIEHHEe oOyuvaromuxcs. bomnbimas poyib OTBOIUTCS NPAKTUUYECKOW JESATENBHOCTH,
OIIBITY, 3KCIIEPUMEHTY, MoAenupoBanuio. OOydaronecs 3HaKOMSITCS ¢ T€OMETPUUECKIUMHU
¢dburypamu Ha IJIOCKOCTH U B IPOCTPAHCTBE, C UX MPOCTEHIIMMH KOH(UTYpALUsIMH, y4aTCs
M300pakaTh WX Ha HEJIIMHOBAHHOM M KieT4aTod Oymare, paccCMaTpHBAIOT UX MpOCTEHIINe
cBolicTBa. B mporecce u3ydyeHMs HAIVSIAHOM TIEOMETPUM 3HAHMS, IOJyUYEHHBIE
00yyYaroMMHUCS B HAYaJIbHOH IIKOJIE, CUCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CoryacHo ydyeOHOMY TUTaHY B 5—6 Kjaccax HM3y4aeTcs HHTETPUPOBAHHBINA IPEIMET
«MaremaTuka», KOTOpPbIN BKIIOYAET apu(PMETHUSCKUM MaTepHal U HATJISAHYI0 T€OMETPHIO,
a TaKXe TMPONEIECBTHUCCKUE CBEACHUS U3 aiareOpbl, JJIEMEHTH JOTMKM W Hadaja
OIHCATEILHON CTATUCTUKH.

YueOHBIM TJIaH HAa M3yYEeHHE MaTeMaTWKH B 5—0 KiaccaX OTBOJUT HE MeHee 5
y4eOHBIX YacOB B HEAENI0 B TEUYCHHE KaXKIOro roja oOydeHwus, Bcero He meHee 340
y4eOHBIX YacoB.
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Conep:xanue yueOHOro Kypca (1mo rogam o0y4eHmus)

5 KJIACC

Hamypanvnvie uucna u nynop

HatypanbHoe uucino. Psa nHatypanpabix uucen. Yucio 0. M3obpaxenue
HaTypaJbHBIX YKCEN TOUKAMH Ha KOOPJIMHATHOU (YMCIIOBOM) MPSIMOMA.

[lo3unmonnass cucrema cuucieHus. Pumckasa Hymepayus Kak npumep
Heno3uyuonHou cucmemvl cuucienus’. JIeCATUUHASA CUCTEMA CUUCTIEHHM.

CpaBHEHHE HaATypaJbHBIX YHCEN, CPABHEHHE HATYPAJIbHBIX YHUCEN C HYJEM.
Cnoco0sl cpaBHeHUs. OKpyTrieHUE HATYpalIbHBIX YHACE]T.

CrnoxeHne HaTypajbHBIX YHCEJ; CBOMCTBO HYJs NpHU CIOXEHUU. Boruntanue
KaK JeicTBUE, 0OpaTHOE CIOKEHUIO0. YMHOXEHHE HATypallbHbIX YHCEN; CBOWCTBA
HYJIA U €UHUIBI IPU YMHOXKEHHUH. [[ejeHne Kak neicTBue, 0OpaTHOE YMHOKEHHUIO.
KomnonenTel  nelicTBUi, CBsSI3b  MeEXIy HuUMU. [IpoBepka  pesyibrara
apudmernueckoro peiictBus. llepemecTuTenbHOe U coueTaTENbHOE CBOMCTBA
(3aKOHBI) CIOXKEHHS UM YMHOXEHUS, pacnpeoeiumeibHoe C80UCmeo (3aKoH)
VMHONCEHUSL.

Hcnonb3zoBanue OykB 111 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA U 3aIliCH
CBOMCTB apr(METUUECKUX JTCUCTBUM.

[enumenu u xpamuvle uucna, paszliokKeHWEe Ha MHOXUTenH. lIpocTteie wu
cocTaBHbIe uucna. Ilpusnaxu oenumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ OCTaTKOM.

CreneHb ¢ HaTypalbHbIM I[IOKa3aTeNeM. 3aluCh YHCIA B BHUAE CYMMBbI
Pa3psIHBIX CIaracMbiX.

YucnoBoe BbIpakeHUE. DBplunciieHHME 3HAYEHUN YHUCIOBBIX BBIPAKECHUM;
MOPSAIOK  BBINOJHEHHUS  JAeucTBUU.  Mcmosib3oBaHMe  IIpU BBIYHCIICHUSAX
MIEPEMECTUTENBHOTO M COYETATEIBLHOTO CBOMCTB (3aKOHOB) CIIOXKEHUSI U YMHOXKECHUS,
PacnpeoenumenbHo20 C8OUCMBA YMHONCEHUSL.

Apodu

[IpencraBienrie o JOpoOM Kak CIOCOOE 3amMcH  4YacTH  BEJUYHWHBI.
OO6bikHOBeHHBIE po0Ou. [IpaBuiibHBIE U HeNpaBUIbHBIE ApoOu. CMemnianHas apoob;

Mpe/ICTaBIeHUE CMEIIaHHOW JIPOOU B BHJI€ HETPABUIBLHOUM APOOU U BBIJICTICHHUE 1EI0NYACTH
YyHuCclia W3 HeNpaBWIbHOU ApoOu. M3obpaxkeHue ApoOedt TOYKaMH Ha YHCIOBOW MPSMOM.
OcHoBHOe cBo#cTBO apobu. Coxpawenue Opobeu. Ilpusedenue Opobu K HOBOMY
snamenamernto. CpaBHEHUE APOOCH.

CrnoxxeHue W BbIUMTAHUE ApoOei. YMHOXEHHE U JeleHHe JpoOeil; B3auMMHO-
oOpatHble Apodu. Haxooacoenue uacmu yeno2o u yeno2o no e2o 4acmu.

Hecsatuunas 3amuck napoOeit. IlpeacraBnenue npecaTuyHOW ApodW B BHUJIE
OOBIKHOBEHHOW. M300paskeHue NecATHUHBIX MApoOedl TOYKaMH Ha YHUCIOBOH MPSMOM.
CpaBHEHHE NECATUYHBIX APOOEH.

ApubmMerndyeckue ACUCTBUS C JCCATUUYHBIMHU ApoOsmu. Okpyenenue Oecamuinbix
opobeil.

Pelrenne TeKCTOBBIX 33124

Permenne TeKCTOBBIX 33724 apu(PMETHIECKUM CIIOCOOOM. Peutenue noeuteckux3aau.
Pewenue 3a0au nepebopom écex 603mooicHbix eapuanmos. VIcnonp30BaHWE NPU PELLIEHUN
3a/1a4 TaOJIMIl U CXEM.
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Pemenue 3amau, coaepkauux 3aBUCHMOCTH, CBSA3BIBAIOIINE BEIMYHUHBI: CKOPOCTbD,
BpEMsi, PACCTOSIHHE; LI€HA, KOJIMYECTBO, CTOUMOCTh. EMUHUIBI u3MepeHus: Macchl, 00bEMa,
IIEHBI, PACCTOSIHHSI, BPEMEHHU, CKOpOCTH. CBS3b MEXIy CIWHUIIAMUA WU3MEPCHUS KaXKIIOH
BEJTMYHHBI.

Pemenrie ocHOBHBIX 3aa4 Ha IpoOH.

[IpencraBneHue NaHHBIX B BUJIE TAOIUIL, CTONIOYATHIX TUATPAMM.

Harasanasi reomerpus

Harnsgueie npencraBienus o Gurypax Ha IJIOCKOCTH: TOUYKa, MpsMasi, OTPE30K,TIyd,
yroJi, JIOMaHasi, MHOTOYTOJIbHUK, OKPY)KHOCTb, Kpyr. Yroi. IIpsMoi, oCTpeid, Tynmou u
pPa3BEPHYTHIE YIIBL.

JlnuHa oTpe3ka, METPUYECKHE €IWHULBI JUIMHBL. J[TMHA JIOMaHOW, TepuMeTp
MHOTOYTOJIbHUKA. I3MepeHne u moCTpOeHHE YTIIOB C MOMOIIBI0 TPAHCTIOPTHPA.

Harnsgueie mnpeactaBienuss o (Qurypax Ha  IUIOCKOCTH:  MHOTOYTOJIBHHUK;
IPSIMOYTOJIEHUK, KBAAPAT; TPEYTOIBHUK, O pageHcmae huzyp.

N3o0paxenue ¢uryp, B TOM 4UHCIe Ha Kierdyatod Oymare. [locmpoenue
KOH@ueypayuii u3z wacmeil npsamotl, OKPYHCHOCMU HA HETUHOBAHHOU U Klemuamoll dymaze.
Hcrmonb30BaHme CBOWCTB CTOPOH M YTJIOB MPSIMOYTOJIbHUKA, KBAAPATa.

[Inomans  NPSAMOYTrOJIbBHMKA W MHOTOYTOJBHHKOB,  COCTaBJIEHHBIX W3
MPsIMOYTOJILHUKOB, B TOM uucie QUryp, u300pakEHHBIX Ha KieTyaTo Oymare. EnuHUIIEI
W3MEepEeHUs TUTOIIAIH.

Haensaouvie npeocmaenenus o npocmpaHcmeenHvlx Quaypax: npsaMOoY20bHbl
napanneienuned, Kyb, MHO20epaHHuku. HM3zobpadcenue npocmeumux MHO20CPAHHUKOS.
Pazeépmru xkyba u napannenenuneda. Cozoanue moolenell MHO202PAHHUKO8 (U3 Oymazu,
NpPOBOJIOKU, NIACMUIUHA U OD.).

00vém npamoy201bH020 napaineienuneoa, Kyoa. Eounuysl usmepenus 0ovéma.
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6 KJIACC

Hamypansusie uucna

Apudmernyeckue AeHCTBUS ¢ MHOTO3HAUYHBIMH HATYpaJIbHBIMHU YucIaMU. UncaoBbIe
BBIDAKEHUS, TMOPSAOK JCHCTBUI, UCHOJIb30BaHHE CKOOOK. lcnonb3oBaHue mpu
BBIYHCIICHUAX IEPEMECTUTEIBHOIO M COYETATENBbHOIO CBOWMCTB CIIOKEHHMS M YMHOXKEHUS,
pacnpedenumenvrHoco ceoticmea ymHodkceHus. OKpyriieHHe HaTypaJbHbIX YHCEN.

Jenutenu u KpaTHbIC YUCIA; HAUOOIbWUL 0OWUll delumens U HauMeHbllee oowee
kpamuoe. [lenumocms cymmul u npouszseoenus. JleneHue ¢ OCTaTKOM.

Jlpoou

OObIKHOBEHHAsI 1poOb, OCHOBHOE CBOMCTBO ApoOH, cokpalieHue 1podeil. CpaBHeHUE
U ynopsiiouMBaHue apooei. Pemienne 3a1a4 Ha HAX0XkKAEHUE YaCTU OT LIEJIOTO U LIEJIOT0 M0
ero yactu. JlpoOHoe umucio Kak pe3ynbrar aeneHus. [IpencraBnenue aecaTuuHoil 1pobu B
BUJIe OOBIKHOBEHHOM ApOOU U BO3MOXHOCTh MpEACTaBICHUsS OOBIKHOBEHHOW poOU B BUE
JecITUUHOM. [lecaTnunble poObu U MEeTpUYecKas cuctemMa Mep. ApupMeTHIecKue 1eiCTBUS
Y YHMCIIOBBIE BHIPAKEHUS C OOBIKHOBEHHBIMH U JIECATUYHBIMU APOOSIMHU.

OtHouienue. JleneHue B JaHHOM OTHOIICHMH. Macwimab, TpoOnopuus.
IIpumeHeHue MpoNopLUMii IPU PELIEHUH 3a/1ay.

[TonssTne mnporeHTra. BpluucieHne NpoLEHTa OT BEIMYMHBI M BEJIMYMHBI MO €€
MPOLEHTY. BbIpakeHne NponeHTOB JeCATUYHBIMU 1po0siMHU. Perienne 3agad Ha MPOLICHTHI.
BrlpaskeHre OTHOUIEHUS! BEJIMYMH B MTPOLICHTAX.

Ilonoscumenvnvie u ompuyamenvHovle HUCAA

[TonoxxurenpHple W oTpuLaTenbHble uucna. llenble uucma. Moodyas uucna,
eeomempuyeckas unmepnpemayus Mooyas uucna. M300paxxeHue ducen Ha KOOPAMHATHOU
npssMou. Hucnosvie npomedcymku.

CpaBHeHue umcen. ApudmeTnyeckue JEHCTBUS C  IOJIOKUTENBHBIMH U
OTpHULATENIbHBIMU YHCITIAMHU.

[IpsimoyronpHast cucteMa KOOpAMHAT Ha IUIOCKOCTH. KoopaunHatel TOYkHM Ha
IIoCKoCTH, abcuucca u opauHara. Iloctpoenume Touek M (Uryp Ha KOOPAMHATHOM
IIJIOCKOCTH.

bykeennvie svipasrcenun

[Ipumenenrie OyKB Jig 3alUCH MAaTEMAaTHYECKUX BBIPAXKEHUN U MPEASIOKEHUM.
CaoiicTBa apumeTHUeCKUX ACUCTBUI. ByKgeHubie 8bipadiceHus U Yuciogvle NOOCMaHOBKU.
bykBeHHBIE paBEHCTBA, HAXOXJACHHWE HEU3BECTHOro KomroHeHTa. dopmyibl; (Gopmynb
NepUMeTpa U IUIOIIAIM NPSIMOYTOJIbHUKA, KBajipaTa, 00véma napaiieienunedd u Kyoa.

Pewenue mexcmoswix 3a0a4

Pemenne TeKCTOBBIX 3a7a4 apu(PMETHUECKUM CIIOCOOOM. Peuienue no2uyeckux3aoa.
Pewenue 3a0ay nepebopom 6cex 603MON*CHLIX 8APUAHTNOE.

Pemenue 3anau, copeprKalux 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEIMYUHBI: CKOPOCTb,
BpeMsi, pacCTOSTHUE; 1[€Ha, KOJIWYECTBO, CTOMMOCTD; MPOU3BOAUTEILHOCTh, BpeMs, 00BbEM
paboTbl. EquHHIIBI ©3MEPEHus: MacChl, CTOMMOCTH; PACCTOSHUS, BpEMEHHU, CKOpoCcTU. CBS3b
MEX1y €IMHULIAMH U3MEPEHUS KaXK10M BEJIMUMHBI.

Pemenune 3amad, CBSI3aHHBIX C OTHOUIEHHEM, MPOMOPIHOHATIBLHOCTHIO BEJIMYUH,
MPOLIEHTAMU; PEllIeHNEe OCHOBHBIX 33/1a4 Ha APOOU U MPOLEHTHI.
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OyeHka u npuKuoKa, oKpyaienue pe3yibmamad.

Cocmagnenue OYK8EeHHbIX BbIPANCEHULL NO YCILOBUIO 3A0AYU.

[IpencraBneHne NaHHBIX C IIOMOIIBIO TAOIUI] ¥ quarpamm. Cton0vaTeie TuarpaMMBbl:
YTEHUE W MOCTpOCHUE. UTeHNE KPYTOBBIX JHarpaMM.

Haznaonan zeomempus

Harnsaneie npencraBieHust o purypax Ha IUIOCKOCTH: TOYKA, MPsiMasi, OTPE30K, Ty,
YTOJ1, IOMaHasi, MHOTOYTOJIbHUK, YeTBIPEXYTOIBHUK, TPEYTOJIILHUK, OKPY>KHOCTD,KPYT.

Bzaumnoe pacnonosicenue 08yX NpsAMbIX HA NIOCKOCMU, NAPALleNbHble Npsimble,
nepnenouKyisipuvle npsmole. I3MepeHue pacCTOSHUN: MEXKILy TBYMsI TOUKaMH, OT TOYKH JI0
MIPSIMOIA; JUTHHA MapIIpyTa Ha KBAJAPATHOMN CETKE.

H3mepenne u mOCTPOCHHE YTJIOB C TIOMOIIBIO TPAHCTIOPTUPA. BUIBI TPEyTrOTHHUKOB:
OCTPOYTOJILHBIN, MPSAMOYTOJBHBIN, TYIMOYTOJbHBIA; PaBHOOCIPECHHBIN, PaBHOCTOPOHHUI.

YeThIpEXyTOIBHUK, IpUMEPHI YeThIPEXYTOIHHHUKOB.
[IpssMoyTONBHUK, KBajpaT: WCIOJb30BAHUE CBOWCTB CTOPOH, VIJIOB, JHAaroHaleH.
Hzobpadicenue 2ceomempuueckux @ueyp Ha HEIUHOBAHHOU Oymaze ¢ UCNOIb308AHUEM
YUPKYIS, TUHEKU, YeOolbHUKa, mpancnopmupa. IlocTpoeHus Ha KJieT4aToi oOymare.

[Tepumerp MHOTOyTONBHHKA. [loHATHE TIUIOMAMU (UTYPHI, CIMHHIBI W3MEPEHUS
wiomaan. [Ipubmmkénnoe u3MepeHne mwiomaad GUryp, B TOM YHCiie Ha KBaJIPAaTHOU CETKE.
Tpubnusicénnoe usmepenue ONUHbL OKPYIHCHOCIU, NIOWAOU KPYed.

Cummempus: yeHmpanivHas, ocesas u 3epkaivhas cummempuu. Ilocmpoerue
CUMMEMPUYUHBIX ucyp.

Haensonvie npeocmasnenusi 0 npocmpancmeenuvix ueypax. napaiieienuneo, Kyo,
npusMa, NUPamuod, KOHYC, YUmuxop, wap u cgepa. Hzobpadcenue npocmpaHcmeeHHbIX
Queyp. Ilpumepovr pazeépmox MHo2oepanHukos, yuiunopa u xowyca. Coszdanue mooenell
NPOCMPAHCMBEHHBIX puayp (U3 Oymacu, npo8oaoKU, NAACMUIUHA U Op.).

Ilonamue 00véma; edunuyvl uzmepenus o00véma. QOO6bEM NPAMOY2OJILHOZO
napanneienuneda, Kyoa.
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PABOYAA ITPOI'PAMMA VUEBHOI'O KYPCA «AJII'EBPAY.
7-9 KITACCBI

Lenu usydyenus yuedGHOro Kypca

AnreOpa sBJISETCS OJTHUM U3 OTMIOPHBIX KYPCOB OCHOBHOM IIIKOJIBI: OHA 0OecTeunBaeT
W3yUY€HHUE JAPYTUX AUCIUIUINH, KaK €CTECTBEHHOHAYYHOTO, TAK U TYMAHUTapHOTO IUKJIOB,
e€ OCBOGHHE HEOOXOAMMO [JIsi MPOJOJDKEHUS 00pa3OBaHUS UM B IOBCETHEBHOM >KU3HH.
Pa3Butne y oOydarommxcs Hay4HbIX MPEACTABICHUNA O TMPOUCXOXKACHUUU CYIIHOCTH
anreOpandyeckux aOCTpakiMii, crmoco0e OTPaKEHHS MaTEMaTHYEeCKON HAyKOW SIBICHHM U
MPOLIECCOB B MPHUPOJIC€ U OOIIECTBE, POJM MATEMAaTUYECKOIO0 MOJIETMPOBAHUS B HAYUYHOM
MO3HAHUU W B TPAKTHKE CIOCOOCTBYET (OPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHHUS U
KaueCTB MBIIUICHHs], HEOOXOAUMBIX JUIsl aJJaliTalldd B COBPEMEHHOM IH(PPOBOM OOIIECTBE.
N3yuenue anreOpbl €CTECTBEHHBIM 00pa3oM 0OECIEUHBAET pPa3BUTHE YMEHUSI HAOIOJATh,
CpaBHHBaTh, HAXOJAUTHh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS, CIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBaTH CBOM JEWCTBHSIT U  BBIBOABI, (POpPMYyITUpOBATH
yTBepxkAcHusA. OCBOEHHE Kypca anreOpbl 00eCreynBaeT pa3BUTHE JTOTUUECKOTO MBIIIICHUS
00y4JaromuXxcsi: OHU UCIIONB3YIOT ACAYKTUBHbBIC U UHIYKTUBHBIC PACCYXKIEHHUS, 0000IIeHNE
UM KOHKpETH3alHio, abcTparupoBaHue u aHaiorutro. OOyueHue anreOpe mpenroyiaract
3HAYUTENBHBIH O00BEM  CAMOCTOSITENIbHOM  JCSATENIbHOCTH  OOYYaIOIIUXCS, MOITOMY
CaMOCTOSITEIbHOE pEIIeHUuEe 3a7]ad €CTECTBEHHBIM 00pa3oM SIBIAETCS peaau3aiueit
JeSITEIIbHOCTHOTO MPUHIIUIIA O0YIECHHUS.

B ctpykType mporpammsl yueOHOTro Kypca «Anredpa» OCHOBHOM IIKOJIBI OCHOBHOE

MECTO 3aHMMAIOT COJAEP)KATEIbHO-METOANYECKUE JUHUU: «Yuclia W BBIYUCICHUSY;
«AnrebpandecKkue BHIPAKEHU»; «YPABHEHHS U HEPABEHCTBAY;
«Dyukun». Kaxnas u3 3TUX COAEpPKATEIbHO-METOAMYECKUX JIMHUM pPAa3BUBAETCA Ha
MPOTSDKEHUU TPEX JIeT HW3YUYEHUsS Kypca, €CTECTBEHHBIM 00pa3oM IMepervieTasch u
B3aMMOJICHCTBYSl C JAPYTMMH €ro JUHUSMU. B Xozme wu3ydeHus Kypca oOydaromuMmcs
MPUXOJUTCA JIOTHUYECKU PacCy’KJlaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B
CBS3M C OTHUM I€JeCO00pa3HO BKIIOYHWTH B MPOTPaMMy HEKOTOPHIE OCHOBBI JIOTHKH,
MPOHU3BIBAIOIINE BCE OCHOBHBIC  pa3/ielibl  MaTeMaTH4YeCKOro  o0pa3oBaHUs U
CIOCOOCTBYIOIINE OBJIAJICHUIO OOYYAIOIIMMHUCS OCHOB YHUBEPCAIBHOTO MAaTEMaTHYECKOTO
s3bIka. TakuMm 00pa3oM, MOXKHO YTBEpPXKIaTh, UYTO COJICPKATCIBHOW M CTPYKTYpPHOU
0COOEHHOCTBIO Kypca « ANreOpay SIBISIETCS €r0 HMHTETPUPOBAHHBIN XapaKTep.

Conepxanne TuHUM «Yucina ¥ BBIYUCICHUS» CIY>XKUT OCHOBOM JJIsi JaJIbHEHIIIEro
M3Y4YCHHS MaTEeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIIMXCS JIOTUYECKOTO
MBIIUICHHS], GOPMUPOBAHUIO YMEHHUS TOJI30BATHCS AITOPUTMaMU, a TAKKE MPUOOPETCHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOJIUMBIX /JIs TMOBCEAHEBHOM KU3HHU. Pa3BuTHE MOHATHA O
YHUCJI€ B OCHOBHOW IIKOJI€ CBA3aHO C PAalMOHAJbHBIMU U HPPALMOHAIBHBIMH YHCIAMU,
dbopMUpOBaHMEM TPEJACTABICHUN O JACUCTBUTEILHOM 4YHCIE. 3aBEpIICHHUE OCBOCHHS
YUCJIOBOM JJMHUU OTHECEHO K CTapIlieMy 3BeHY 00111eroo0pa3oBaHusl.

Coneprkanue ABYyX aare0pandeckux JUHUHN — « AnreOpanyeckue BEIPaKEeHUD» U
«YpaBHEHUsS ¥ HEPABEHCTBA» CHOCOOCTBYeT (OPMHUPOBAHUIO Yy  OOydYarOIIUXCS
MaTEeMaTHYECKOTO ammapara, HeoOXOUMOTO /I PEIICHUs 3a/ad MaTEeMaTHKH, CMEKHBIX
MPEAMETOB U MPAKTUKO-OPUCHTHUPOBAHHBIX 3a7a4. B OCHOBHOM 1IKOJI€ y4eOHBIH MaTepua
TPYIIIUPYETCS BOKPYT PAIMOHAIBHBIX BBIPAKECHHH. ANreOpa IEMOHCTPHUPYET 3HA4YCHUE
MaTeMaTHKU Kak sS3bIKa JJIsl OCTPOCHUSI MAaTEMAaTUYECKUX MOJENel, OMUCAHUS MPOLECCOB
U SBJICHUH pealbHOro mupa. B 3amaunm oOyueHus anreOpe BXOAST TakkKe NajbHEHIee
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pa3BUTHE AITOPUTMUYECKOTO MBILIUICHHS, HEOOXOIMMOIO, B YAacCTHOCTH, HJIsi OCBOEHUS
Kypca UWHGOpPMATUKH, U  OBJAJCHHE HaBbIKAMU JCAYKTUBHBIX  PACCY>KICHUM.
[IpeoOpazoBanue CUMBOIBHBIX ()OPM BHOCHUT CBOM CIEUM(PUUYECKUN BKIAJ B pa3BUTHUE
BOOOpaXkeHHUsI, CIIOCOOHOCTEN KMaTEMaTHYECKOMY TBOPUYECTRBY.

Copepxanue (yHKIMOHAIBHO-TpaQUUECKONM JIMHUM HAIEIeHO Ha TMOJy4YeHUe
IIKOJPHUKAMU 3HaHUW O (QYHKIMSAX KakK BaKHEWIeW MaTeMaTUYeCKOW MOJAeNu s
OMMCAaHUS U MCCIEOBAHMs Pa3HOOOPA3HBIX MPOIECCOB U SBJICHUM B MPHUPOJE U OOIIECTBE.
N3yyenne »Toro marepuanga CcrnocoOCTBYeT pa3BUTHIO y OOydYaromuxcs yMEHHS
WCIIOJIb30BaTh PA3JIMUHbIE BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMaTUKU — CJIOBECHBIE,
CUMBOJIMYECKHE, TrpadudecKkrue, BHOCUT BKJIaJ B (OPMHUPOBAHHE MPEACTABICHUN O POIU
MaTeMaTHK{ B PA3BUTUU LHUBWIN3ALNUU U KYJIbTYPBHIL.

MecTo y4eOHOT0 Kypca B y4eOHOM IJIaHe

CormacHo ywebHOMy TMaHy B 7-9 Kkjaccax wu3ydaercs Y4YeOHBIM  Kypc

«Anrebpa», KOTOPBIH BKIIOYAET CICAYIOIIUE OCHOBHBIC pAa3Jelibl COJEPIKAHMUS:
«Yucna U BBIYHCICHUS», «ANTeOpandecKue BBIPAKEHUS», «YPaBHEHUS U HEPABEHCTBAY,
«DYHKIHUW.

VY4eOHbIll 1aH HAa U3y4YeHHe anreOpsl B 7-9 kiaccax OTBOJIUT HE MeHee 3 y4eOHBIX
9acoB B HEAETIO B TEUCHHE KaXKIOro roga oOydeHHs, BCEro 3a TPH roja oOydeHHs — He
MeHee 306 yueOHBIX 4acoB.

Coaep:xanne y4eOHOro Kypca (mo rogaM o0y4eHus)
7 KJIIACC

Yucna u gvtuucnenusn

PanuonanbHbIE YHCIa

JIlpo6u 0OBIKHOBEHHBIE M JIECATUYHbBIE, TIEPEX0/l OT OJAHOM (OPMBI 3amucu aApolei K
apyroi. [loHsiTue palMOHaIBbHOTO 4YHCHA, 3aliCh, CpPaBHEHHE, YIOPSA0YHBaAHUE
palMoOHANBHBIX Yncel. ApU(pMEeTUYECKUE IEHCTBUS C pallMOHANIBHBIME YHciIamMu. Perienue
3aa4 M3 peaJbHOW NMPAaKTUKU Ha 4acTH, Ha JIpOOH.

CreneHb ¢ HaTypaJlbHbIM  [OKa3aTeJleM:  OINpejelieHne, MpeoOpa3oBaHue
BBIpQXXEHUI HA OCHOBE ONPEENCHHSI, 3alIUCh OOBIINX YUCEI.

[TporeHThl, 3aMCh MPOLIEHTOB B BUAE IpoOU U IpoOu B BUAE NPOLEHTOB. Tpu
OCHOBHBIE 33J]a4ui Ha IPOLEHTHI, PEIICHUE 334 U3 peallbHON PAKTUKH.

IIpumeHeHue IIPU3HAKOB JIETTMMOCTH, pa3JIOKEHUE Ha  MHOYHTEIU
HaTypaJIbHBIX YUCEIL.

PeanbHbie 3aBUCHMOCTH, B TOM  4YHUCJE npsiMast u  oOpaTHas
IIPONOPLIUOHATIBHOCTH.

Anzebpauueckue eviparcenus

IlepeMeHHBIE, YKCIIOBOE 3HAYECHHUE BBIPAXEHUS C NepeMeHHOH. JlomycTumble
3Ha4YCHUs IepeMeHHbIX. lIpeacTtaBineHue 3aBUCUMOCTH MEXAYy BEIMYMHAMU B BHJE
dbopmybl. Beruucnenus no gopmynam.

[IpeoGpa3oBanre OYKBEHHBIX BBIPAKEHHUH, TOXKIECTBEHHO pPAaBHBIE BBIPAKCHMUS,
npaBuja TmpeoOpa3oBaHMs CyMM U TPOHM3BEICHMN, MpaBHUia pPACKPHITHS CKOOOK H
MpUBEACHUS MOJAOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHM C HATypaIbHBIM [TOKA3ATEIIEM.
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OpHounieHpl M MHoroujeHbl. CreneHb MHorowieHa. Cro)keHHe, BBIYUTAHMUE,
YMHOX€HHUE MHOTro4jJeHOB. (DOpMyIbl COKpPAIIEHHOIO YMHOXKEHMS: KBaJIpaT CYMMBbI H
KkBaapaT paszHocTtu. dopmyna pa3HOCTH KBaaparoB. PasnokeHHe MHOrOYJIEHOB Ha
MHOXUTENH.

Ypaeuenusn

VYpaBHeHHe, KOpEHb YpaBHEHHUs, NpaBWwiIa MpeoOpa3oBaHUs  ypaBHEHHS,
PAaBHOCUJIBHOCTh YPABHEHHUM.

JIuHerHOe ypaBHEHHE C OJTHOW NMEPEMEHHOM, YHUCIO KOPHEN JTMHEMHOTO ypaBHEHMUS,
pelieHne JuHEHHBIX ypaBHeHU. CocTaBieHHe ypaBHEHUM O YCIOBUIO 3ajaud. Pemienue
TEKCTOBBIX 3a/1a4 C IOMOILIbIO YPaBHEHUH.

Jluneiinoe ypasHenue c 08yMA nepemeHHuvIMU U e20 ecpaghux’. Cucrema JIBYX
JUHENHBIX YpaBHEHUN C JABYMs MEpEMEHHbIMHU. PelleHne cucteM ypaBHEHHM CIocoOOM
MO/ICTaHOBKHU. [IprMepbl pereHust TEKCTOBBIX 334 C TOMOIIBIO CUCTEM YPABHEHMIA.

Koopounamut u cpagpurku. @ynxyuu

Koopaunara Touku Ha npsiMoii. UucnoBble poMexXyTKU. PaccTosiHue MeXIy ABYMS
TOYKaMH KOOPAUHATHOM IPSIMOM.

[TpsimoyronpHas cucrema KoopauHat, ocu Ox u Oy. AGcuucca U OpAMHATA TOYKU HA
KOOpAMHATHOW mi1ocKocTH. [IpumMepsl rpadukoB, 3agaHHbIX popmynamu. UteHue rpagukon
peabHBIX 3aBUCUMOCTEH.

[Tonsatue ¢ynkuuu. ['paduk dynkmum. CpoiictBa dynkimii. Jluneitnas QyHkuus, eé
rpaduk. I'padux Pynkinuu y = kx + b. Ipaguueckoe pewenue nuneiinvix ypaeHenui u
cucmem JUHEUHbIX YPAGHEHUI.
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8 KJIACC

Yucna u eévtuucnenun

KBaapatHplii KOpeHb U3 YHcla. [lousmue 06 uppayuoraivHom uucie. /lecamuunvle
npUOIUdCEHUsT UPPAYUOHATLHBIX Yucen. CBOMCTBA apu(METUYECKUX KBAJAPATHBIX KOpPHEWH U
WX TpUMEHEHHWE K MPeoOpa30BaHUIO YHUCJIOBBIX BBIPAKEHUH W BBIYMCICHUSIM.
eiicmeumenvrule uucaa.

CreneHsb ¢ 1eNIbIM MoKa3aTeneM U e€ cBoricTBa. CTaHIapTHAS 3aMUCh YUCTIA.

Anzebpauueckue gviparcenus

KBanmpaTHblli TpEXWIEH; pa3j0KEHUE KBAJIPAaTHOIO TPEXUWIEHA HA MHOXKHUTEIIH.

AnreOpanueckas qpoO6b. OCHOBHOE CBOMCTBO alireOpandeckoil ApoOw.

CrnoxxeHue, BbIYMTAaHUE, YMHOXKEHHE, JieJieHHue anreOpanueckux npodeil. ParmonanbHbIC
BBIpaXKEHUS U UX MpeoOpa3oBaHUeE.

Ypaeunenusn u nepasencmea

KBanpatHoe ypaBHeHue, QopMylia KOpHEW KBaJpaTHOTO ypaBHEHHs. [eopema
Buema. Peumienue ypaBHEHMH, CBOASIIMXCS K JIMHEHHBbIM W KBaapaTHbIM. [Ipocrteitimme
JIpOOHO-paLIMOHATbHBIE YPABHEHUSI.

I'pagpuueckas unmepnpemayus ypasHenuti ¢ O08YMs HNEPEMEHHLIMU U CUCEM
JIUHEUHBIX YPasHeHull ¢ 08yms nepemerHviMu. IIpuMepbl pelieHus CUCTEM HEJIMHEWHBIX
YPaBHEHUU C IByMs IEPEMEHHBIMH.

Pelienre TeKCTOBBIX 3a/1a4 areOpaundecKuM CrocoOOM.

YucnoBele HEpPaBEHCTBA M HMX CBOWCTBA. HepaBeHCTBO € OJHOW IEPEMEHHOM.
PaBHOCMIBHOCTE HepaBeHCTB. JIuHEliHbIE HEpaBEHCTBA C OJHOW mepeMeHHOH. CucTeMbl
JIMHEWHBIX HEPABEHCTB C OJIHOU NIEPEMEHHOM.

Dyukyuu
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[Tonsarue ¢pynkuuu. O61aCcTh ONpEneNeHNnss 1 MHOXKECTBO 3HAUEHUHN (PyHKLUU.
Cnioco6nI 3a1anus GyHKITHH.

I'paduk ¢pynxuuu. Yrenue cBoiicTB ¢pyHKuuu 1o e€ rpaduky. [Ipumepsirpadukon
(GyHKUUH, OTpa)KaroIIMUX peajJbHbIE MPOLIECCHI.

@OyHKIMM, ONMCHIBAIOIIKME  MPSAMYHD W OOpaTHYH  IPONOPLHOHAIbHBIE

3aBHCUMOCTH, MX rpapuku. @yakumun y = x%,y = x>,y = VX V= ’;F paguueckoe

peuienue ypagHeHull U CUCmem YPagHeHUll.

9 KJIACC

Yucna u evluucienus

JleiicTBUTEIbHBIE YHCJIA

PanmoHasibHBIE YHCIIA, UPPAYUOHANIbHBIE HUCAA, KOHeuHble U OeCKOHeuHble
oecsamuunvle Opodou. Muoocecmeo OeticmeumenvhblX yuces, Oeticmeumenvhbvle Yucia Kax
beckoHeunvle Oecsaimuunvle Opodu. Bzaumno oOno3Haunoe coomeemcmeaue MmexHcoy
MHOHACECMBOM OUCMBUMENbHBIX YUCE]l U KOOPOUHAMHOU NPAMOLL.

Cpasnenue  OelicmeumenbHbIX — Hucell, apupmemuueckue  Oelicmeus ¢
oeticmeumenbHblMU YUCTAMU.

HN3mepenusi, npudIHKeHNsI, OLEHKH

Pa3smepbl  OOBEKTOB  OKpY)KalOIIEro  MHUpPA, JUIMTEIBHOCTh  IPOILIECCOB B
OKPY’KaloIIeM MUDE.

[Ipubmmk€HHOE 3HAYEHUE BEJIMYMHBI, TOYHOCTh MpuOIMxeHus. OKpyriIeHHeUncel.
[Ipukuaka u oleHKa pe3yJIbTaTOB BHIYUCICHUN.

Ypasuenun u nepasencmea

YpaBHEeHUs C OAHOM IePeMEHHOM

JIuneitnoe ypaBHeHue. PenieHue ypaBHeHUM, CBOASIIIMXCS K JIMHEHHBIM. KBagpaTHoe

ypaBHeHue. PellleHne ypaBHEHHM, CBOASALIMXCA K KBAJPATHBIM.
bukBanpatHoe ypaBHeHue. [lpumepst peuwienusi ypasHeHuu mpemsvel U Yemeepmou
cmenemeu pasiodcenuem Ha MHONCUMENU.

Pemenue npoOHO-paniioHabHBIX ypaBHeHHH. Pemienne

TEKCTOBBIX 3aJ1a4 aIreOpandecKuM METOJIOM.

CucremMbl ypaBHeHUH

VYpaBHeHUe ¢ IByMs IEPEeMEHHBIMU U €ro rpaduk. Pemienne cuctemM IBYXTUHEHHBIX
YpPaBHEHUU C BYyMs NEPEMEHHBbIMU. PellleHne cuctemM IByX ypaBHEHUM, OJTHO U3 KOTOPBIX
TUHEiHOe, a Jpyroe — BTOpOW creneHU. ['paduyeckas HHTEPHPETALUS CHCTEMBbI
YPAaBHEHUU C IByMSI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 alreOpandecKuM CIIoOCOOOM.

HepaBencrBa

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemenne nMHEWHBIX HEPABEHCTB C OJIHOM MEPEMEHHON. Pelienne cucTteM JTMHENHBIX
HEPaBeHCTB ¢ ofHOM mepemeHHoW. KBampatHeie HepaBeHcTBa. [ 'paduueckas
VMHTEpPHpETas HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs IEPEMEHHBIMM.

Dynkyuu

KBagparuunast ¢pynkums, e€ rpaduk u cBoiictsa. [lapabona, KOOpAMHATHIBEPIIUHBI
napaloJibl, OCb CHMMETPHUH MapadoIbl.

I'paduku yHKumii: y = kx, y = kx + b, y=x%
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y= xy= k-}}g UX CBOMCTBA.

Yucnoewvie nocredosamenvHocmu

Onpenesnenne ¥ cnocoObl 3aJaHUS YMCJIOBBIX NOCIEA0BATEIbHOCTEH

[loHsiTe  4YKMCIOBOW  MOCJENOBATEIBHOCTH.  3aJaHUE  IOCIEAOBATEIbHOCTH
pPEKYpPpPEHTHOM (popMysIoit B GOPMYJIOH #-TO YjieHa.

ApudmMernyeckas 4 reoMeTpu4ecKasi MPOrpeccuu

Apudpmernyeckass u reomerpuueckas nporpeccun. Dopmynsl  n-ro  4dieHa
apu(pMeTHIECKON U TEOMETPUUECKON TPOrPEeCCUid, CyMMBI IEPBBIX /1 YJICHOB.

Hzobpadsicenue unenos apugmemuueckou u 2eoMempuyecKol npoepecculi. moykamu

Ha Koopounamuou niaockocmu. Jluneunwviti u 9dxcnoneHyuanvuulli pocm. CrodicHvle

npoyeHmaol.
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PABOYAA ITPOIT'PAMMA YUEBHOI'O KYPCA «'EOMETPHUS».
7-9 KITACCBI

Lenu usydyenus yuedGHOro Kypca

OO6mme nenu u3ydeHus yuyebHoro kypca «l'eomerpusi» mnpexacrasiensl B I1OOII
00O. Onu 3aKI04yaroTcs, IPEkKIE BCETO B TOM, YTO HA YPOKAX T€OMETPUH 00yUarouiuiics
YUUTCS NPOBOJUTH JOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKHUE YMO3AKIIOUECHUS,
JIOKa3bIBaTh WCTHUHHBIE YTBEPKIACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IIPOBOJUTH
paccyKIeHUsl «OT MPOTUBHOIO», OTJIMYaTh CBOWCTBA OT IPHU3HAKOB, (OPMYIHPOBATH
oOpaTHble yTBEepXkJAcHHSI. B 00yuyeHMM yMEHHIO pacCyXJaTb COCTOMT BaKHOE
BOCIIUTATEJIbHOE 3HAYEHHWE W3YyYEHUs TIEOMETPHUH, IPUCYIEe HMEHHO OTEYECTBEHHOM
MaTEeMaTU4YECKOU HIKOJIE.

Bropoii nienbio n3ydeHusi reoOMETpUN SIBJISIETCA UCIIOJIb30BaHUE €€ KaK MHCTPYMEHTa
NP PELIEHUU KAK MaTeMaTU4YEeCKUX, TaK W IPAKTUYECKUX 3a]ad, BCTPEYAIOLIUXCS B
pEaJIbHOM JKM3HU. OTOMY COOTBETCTBYET BTOpas, BBIYUCIUTENIBHAS JIMHUA B W3yYEHUU
reoMeTpu B IKoje. Jljig 53TOro y4uTelno pEeKOMEHAyeTcs MoAOupaTh 3aJadyu
MPAKTUYECKOr0 XapakTepa [UIsl PacCMAaTPUBAEMBIX TEM, YUYUTh OO0YYalOUIUXCS CTPOUTh
MaTEMaTUYECKUE MOJEIN pEalbHbIX XMU3HEHHBIX CHUTyaluil, NPOBOJUTH BBIYUCIICHUS U
OLICHMBATh aJ€KBAaTHOCTH IOJIy4EHHOIO pe3ysbrara. KpailHe Ba)KHO NOIUYEPKUBATH CBA3U
T€OMETPUM C JAPYIMMH [peAMETaMH, MOTHUBUPOBATH HCIIOJIb30BaTh OMNpPEIEICHUS
reOMEeTPUUECKUX (PUTYP U TOHATUH, IEMOHCTPUPOBATh IPUMEHEHHE MOJyUYCHHBIX YMEHUH B
¢u3znke M TexHUKe. OTU CBA3M HauOoyiee SPKO BHUAHBI B Temax «BekTops,
«Tpuronomerpuueckue cooTHoUIeHUs», «Metoa koopauHat» u «Teopema Iludaropay.

MecTo y4eOHOr0 Kypca B y4eOHOM IJIaHe

CormacHo yweOHOMy TMaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIM Kypc

«'eomeTpusi», KOTOPBI BKJIIOYAET CIEAYIOIIME OCHOBHBIE DPA3AENibl COJEPIKAHUS:
«I"'eomerpuueckre (GUTypsl U UX CBOWCTBa», «l3MepeHUE TreoMEeTpUYECKUX BEIUYUHY, a
TaKkxke «/lekapToBbl -KOOPJIMHATHI HA MJIOCKOCTH», «BekTopb», «/[BHKEHUS TIIOCKOCTH» U
«IIpeobOpazoBanus MoA0OUS.

VY4eOHbIH TUIaH NpeaycMaTpuBaeT u3yyeHrue reoMeTprr Ha 6a30BOM YpOBHE, UCXOsS
U3 He MeHee 68 yueOHBIX YacoB B y4eOHOM ro/ly, BCETO 3a TPH rojia O0ydeHus
— He MeHee 204 yacos.

Conep:xxanue yueOHOro Kypca (mo rogam oo0yueHus )

7 KJIACC

HavanbpHble noHsTHS reomeTpuu. Touka, mpsiMas, OTPE30K, JIyd. Yrois. Buael yrios.
BeprukanbsHble 1 cMexHbIe yIubl. bruccektpuca yria. JIomanasi, MHOTOyTrOJIbHUK.
[TapanmnenbHOCTh U NEPIIEHIUKYJIAPHOCTD IIPSIMBIX.
Cummempuunvie ¢hueypovl. OcHOBHblE CBOUCMBA OCEBOU CUMMEMPUU
CUMMETPHUH B OKPYKAIOILEM MHUpE.
OcHogHble nocmpoeHust ¢ NOMOWbIO YUPKYIA U TUHEUKU.
TpeyronsHuk. BeicoTa, Menuana, OuccekTpuca, UX cBocTBa. PaBHOOepeHHBIN U
PaBHOCTOPOHHMU TPEyroJbHUKU. HepaBeHCTBO TpeyroabHUKa.
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CBoiicTBa M NpPU3HAKM pPaBHOOEIPEHHOIO TpeyrojbHUKa. I[Ipu3Haku paBeHCTBa
TPEYTOJBHUKOB.

CBoliCTBa M NMPU3HAKU NapaJIeNbHBIX NpsAMbIX. CymMMa yrioB TpeyrojbHHUKA.
BHelHue yribsl TpeyroibHUKa.

[IpssMOYyTOIBHBIN TPEYTrOJbHUK. CaoiicTBO MEIHAHBI [IPSAMOYT'OJIBHOTO
TPEYroJbHUKA, IPOBEAEHHOW K TUNoTeHy3e. IIpu3Haku paBeHCTBAa MPSAMOYTOJIBHBIX
TPEYroJbHUKOB. [IpAMOYTrONIBHBIN TPEYTOJIBHUK C YIiIoM B 30°.

HepaBeHcTBa B I'C€OMETpUU: HEPABEHCMEO MPEY2ONbHUKA, HEPABEHCTBO O UIMHE
JIOMaHOM, Teopema 0 00JIbIIEM yIJIe U OOJbIIEl CTOPOHE TpeyroibHUKA. [lepnenukynsap u
HaKJIOHHasl.

I'eomempuueckoe mecmo mouex. buccekTpuca yria U cepeuHHbINA NEPIEHANKYIIAP
K OTpPE3Ky KaK F€OMETPUYECKUE MECTA TOYEK.

OKpy’>XKHOCTb M KpyT, XOpJa M AUaMeTp, UX CBOWCTBA. B3aummHOe pacnonoxeHue
OKpYXHOCTH M npsiMoil. KacarenbHas u cekymas K OKpyXHOCTU. OKpYyKHOCTb, BIIMCAHHAs
B yroJj. Brimcannas u onrcanHast OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

YerbipéxyronpHuku. [lapauienorpamm, €ro npu3Haku U CBOMCTBA. YacTHbIE ciyyau
napajiesiorpaMMoB  (IPSIMOYTOJBHUK, pPOMO, KBajapaT), UX TMpU3HAKK U CBOMCTBA.
Tpaneuus, paBHoOOKas Tpanenus, €€ CBOMCTBa U mpu3Haku. [IpsmoyronpHas Tpamneuus.

Memoo yosoenuss meouanwl. Llenmpanvruasn cummempus.

Teopema @aneca u meopema o nponopyuoHatbHvlx ompeskax. CpeaHUE JIUHUU
TpEyTroJbHUKA U Tpaneuuu. Llenmp macc mpey2oivHuKa.

Ilooobue  mpeyeonvuukos,  kodppuyuenm  nooobus. Ilpusznaku  nododus
mpeyzonvrukog. [IpumeHeHne noao0ous mpu pelieHny MPaKTHIECKUX 3a/1a4.

CpoiicTBa mmiomaneii reomerpudeckux Guryp. Dopmyisl Ans  IUIOIIATA
TpeyrojibHUKa, Mapajuiesorpamma, pomoa u tpanenuu. OTHOLIEHUE MIOAAe MoT00HBIX
duryp.

Borurcnenue miomaaeil TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KIJIETYaTOU
Oymare.

Teopema Ilucdaropa. Ilpumenenue Tteopembl Iludaropa mnpu peuieHUH
MIPAKTUYECKUX 3a/1ay.

CuHyC, KOCMHYC, TaHI'€HC OCTPOro yria MpsSMOYTOJIbHOIO TPEyTroJIbHUKA.

OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpuroHomerpudeckue GyHKIu yrios B 30°,
45° u 60°.

Brnmcanneie W LIEHTpadbHBIE YIJIbl, YroJ MEXAY KacaTelbHOW MU XOpAOW. YTIJIbI
MEXKJy XOpJaMH U CEKYyIUMMH. BrrcaHHbIE M ONMCAaHHBIE YETBHIPEXYTOJBHUKU. B3auMHoe
pacroyio)keHrue JABYyX OKpykHocTed. Kacanue okpykHocteil. OOmue kKacatelbHbIC K JBYM
OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, Tauresc yriaoB oT 0° 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXecTBO. DOPMyYIIbI IPUBEACHUSI.

Pemenne tpeyronbHukoB. TeopeMa KOCHHYCOB M TeopeMa CUHYCOB. Perienue
MPAaKTHYECKUX 3371a4 C MCIIOJIb30BaHUEM TEOPEMbI KOCHHYCOB U TEOPEMBI CHHYCOB.

IIpeobpazosanue nooobus. [looobue coomeemcmeeHHbIX IIEMEHMO8.
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Teopema o npouszgedeHuu ompe3Ko8 Xxopo, meopemvl 0 NPOU3BEOEHUU OMPE3KO8
CceKyuux, meopema o Keaopame KacameibHOU.

Bekrop, nnuHa (MOIysib) BEKTOpa, COHAIPABICHHBIE BEKTOPHI, MPOTHUBOIOIOKHO
HaIPaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMEpAIlUU Ha
BekTOpamu. Pa3znoxkeHue BeKTOpa IO JBYM HEKOJUIMHEApHBIM BekTopaM. KoopauHatb
BekTOpa. CKansipHOE NPOU3BEIICHUE BEKTOPOB, MPUMEHEHHE Jii HAXOXJICHWUS IJIUH U
YIJIOB.

JlekapToBbl KOOPAMHATHI HAa IUIOCKOCTH. YpagHueHus npsamou W OKPYKHOCTH B
KOOpJMHATaX, TIepeceyeHrue OKPY>KHOCTeH W MpsMbIX. MeToJ KOOpIMHAT M €ro
MIPUMEHEHHE.

[TpaBuibHBIE MHOTOYTOJIBHUKU. J[JTMHA OKpY>KHOCTH. ['pajycHas U paauaHHasMepa
yTiia, BEIUKMCICHHUE JJIMH IyT OKpyskHOCTe. [lnommanp kpyra, cekropa, cerMeHTa.

Jeuowcenuss nrockocmu U 6HympeHHue cummempuu  Quayp (d1emeHmapmbie
npeocmasnenus). llapannenvruiii nepenoc. Illogopom.

22



PABOYAA ITPOIT'PAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTUKA»
7-9 KIIACCBI

Lenu usyyenus yuedOHOro Kypca

B coBpemMeHHOM 1LM(POBOM MHpE BEPOATHOCTh U CTAaTUCTUKA MPHUOOpETAIOT BCE
OONBIIYI0 3HAYUMOCTh, KaK C TOYKU 3PEHUs MPAKTUUYECKUX NPUIOKEHHUM, TaK U UX POJH B
oOpa3oBaHuu. Kaxaplil 4elI0BEK MOCTOSTHHO MPUHUMAET PEILIEHUS Ha OCHOBE UMEIOILUXCS Y
HEro JaHHbIX. A Juisi 000CHOBAaHHOTO NPHUHATHS PEIICHHUS] B YCIOBHUSX HENOCTATKa WIIU
n30pITKa UMHGOpMAIMM HEOOXOOUMO B TOM 4YHMCIE XOpOIIO  c(OPMHUPOBAHHOE
BEPOSTHOCTHOE M CTaTUCTMYECKOE MbIIUIEHHE. VIMEHHO 103TOMYy OCTpO BcTaja
HEO0OXOIUMOCTh CPOPMHPOBATH y OOyUarommxcs, B ToM uwuciie oOyvarommuxcs ¢ 3IIP,
(YHKIMOHAIBHYI0 TPaMOTHOCTh, BKJIIOYAIOIIyl0 B ce0s B KayecTBE HEOTHEMIIEMOM
COCTABIISIOIIEH yMEHHE BOCIPUHMMATh W KPUTHYECKH aHAJIU3UPOBaTh HH(POpPMAIHIO,
MPEACTAaBICHHYI0 B Pa3dU4HbIX (OpMax, MOHHMMATh BEPOSITHOCTHBIM XapaKTep MHOTUX
peanbHBIX TPOLECCOB M 3aBUCHUMOCTEW, IMPOU3BOAUTH MNPOCTEHUINNE BEPOSITHOCTHBIC
pacuéTbl. 3HaKOMCTBO C OCHOBHBIMHM NpUHIUNAMHU cOOpa, aHajdu3a U NPEeACTaBICHHS
JAHHBIX U3 PA3JIMYHBIX cep KU3HU 00IIECTBa U TOCYJapcTBa MPHOOIIAeT 00yUJarOIXCs K
00IIeCTBEHHBIM HHTEPECaM.

B cTpykType nporpammsl yueOHOTO Kypca «BeposiTHOCTh U CTaTHCTHUKa» OCHOBHOM
LIKOJIBI BBIJEJIEHBI CIEAYIOLIUE CONEPKATEIbHO-METOAUUECKUE JTMHUU:

«IIpencraBieHne MaHHBIX W ONMCATENbHAs CTATUCTHKaA»; «BepoATHOCTB»; «IEMEHTHI
KOMOMHATOpUKN»; «BBenenue B Teoputo rpadosy.

Copnepxanue nmuHun «lIpencraBiaeHne N1aHHBIX U ONUCATENbHAS CTATUCTUKA» CIIYKUAT
OCHOBOM [uIs (OPMHUpPOBaHMUS HAaBBIKOB paboThl ¢ uHH(pOpManueil: OoT YTeHUs W
MHTEpIpeTanuu nH(OpMaIK, IpeICTaBICHHOW B TaONMIax, HA JUarpaMMax U rpapukax
710 cOopa, NPEICTaBIEHUS U aHajdu3a JAaHHBIX C MCIOJIb30BAHUEM CTaTHCTUYECKHX
XapaKTepUCTUK CPEAHMX U paccenBaHus. Paboras ¢ nanubimu, oOyuatomuecs ¢ 3[1P yuartcs
CUMTHIBATh U UHTEPIPETUPOBATH JIaHHbIE, BBIJBUIaTh, ApIyMEHTUPOBATh U KPUTHKOBATh
MPOCTEHIINE TUIIOTE3bl, Pa3MBILUIATh HaJl (PaKTOpaMH, BbI3BIBAIOIIMMU HW3MEHUYHUBOCTbH, U
OLICHMBATh MX BIUSHUE HA pACCMaTPUBAEMBbIE BEJIMYMHBI U IIPOLIECCHI.

WHTyUTUBHOE TPEACTABICHUE O CIy4YalHOM W3MEHYMBOCTH, HCCJIEAOBAHUE
3aKOHOMEPHOCTEW W TEHJACHIMN CTAaHOBUTCS MOTHBHUPYIOIIEW OCHOBOM Uil HU3y4YEHHS
Teopuu BeposTHOCTEeH. bonbmioe 3Hauenue nans oOyuwatonuxcs ¢ 3P 3meck umeroT
MIPAaKTUYECKUE 3aJaHUs, B YAaCTHOCTU OIBITBI C KJIACCUYECKUMHU BEPOSTHOCTHBIMU
MOJEIISIMHU.

[ToHATHE BEPOSTHOCTH BBOJUTCS KaKk Mepa MpPaBIONoA00Ms CIy4dailHOro COOBITHS.
[Ipn m3ydenun kypca oOyuarommecss ¢ 3I[IP 3HakoMmsATCS ¢ mpocTeHIIUMU MeETOoAaMHu
BBIYMCIICHUSI BEPOSITHOCTEM B  CIyYalHBIX OJKCIEPUMEHTAX C PaBHOBO3MOXHBIMHU
AJIEMEHTAPHBIMM HMCXOJAMH, BEPOSTHOCTHBIMU 3aKOHaMH, MO3BOJIAIOIIMMHU CTABUTh U
pemaTh OoJiee CIOXKHBIE 3a7aun. B Kypc BXOISIT HadalbHbIE MPECTABICHUS O CIIy4alHBIX
BEJINYMHAX U UX YHACIIOBBIX XapaKTEPUCTUKAX.

Taxke B paMKax 3TOro Kypca OCYIIECTBIseTcs 3HaKoMCcTBO oOyuatontuxcsi ¢ 3I1P c
MHOKECTBAMHM U OCHOBHBIMHU OINEpALMSIMU HaJ MHOYKECTBAMHU, PACCMATPUBAIOTCS MPUMEPHI
IIPUMEHEHHUs JJIs PELEHUs 3a]a4, a TAaK)KE UCIOJIb30BaHus B IPYTUX MAaTEMATHUYECKUX Kypcax
U Y4eOHBIX MpeaMeTax.
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MecTo y4eOHOT0 Kypca B y4eOHOM IJIaHe

B 7-9 kmaccax m3yuaercs Kypc «BeposTHOCTh M CTaTUCTHUKA», B KOTOPBIN
BxoAsaT pazgensl:  «lIpencraBienwe  JAHHBIX M OMHKCATENIbHAs  CTATUCTUKA;
«BeposTHOCTBY; «DIIeMeHThl KOMOMHATOPUKINY; « BBenenue B Teoputo rpadosy.

Ha usyuenue nanHoro kypca oTBOAMT | ydeOHBIH yac B HEACNIIO B TEUCHUE
Ka)kJ10r0 roja ooydenus, Bcero 102 ydaeOHBIX daca.

Conep:xxanne yueOHOro Kypca (mo rogam ooyueHus )
7 KJIACC

[IpencraBneHue AaHHBIX B BUAE TaONHI], JUarpaMm, rpaduxoB. 3aroyiHeHUE
TaOJIUI, YTEHHE W TOCTPOCHUE AuarpamMm (CTOJOMKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urenue rpaduKOB pealbHBIX IMpoleccoB. l3Bineduenue uHPOpMALMM U3 AMArpamMM H
Ta0JINII, UCTIONF30BAHUE U UHTEPIIPETAIUS JTAHHBIX.

OnucaTtenbHasi CTaTUCTHKA: cpeqHee apupMeTHYecKkoe, MeAuaHa, pa3max,
HauOoJbllIee U HAaUMEHbIIIee 3HaUY€HUsA HaOopa YMCIOBBIX JaHHBIX. [Ipumepsl ciydaiiHoM
W3MEHUYUBOCTH.

Cryuaiinwiti  3xcnepumenm (onvlm) u ciaydatiHoe cobovimue. Beposmuocms u
yacmoma. Ponb manoeeposmuvix u npaxmuyecku 0OCMOBEPHLIX COObIMUL 8 NPUpPooe U 8
obwecmee. Monema u uzpanvras KOCMos 6 meopuu 6epoamuocmert’.

I'pagh, sepuuna, peopo. Cmenensv gepuiunvi. Hucno pébep u cymmapuas cmenems
sepuwiun. Ilpeocmasnenue o ceaznocmu epagha. Llenu u yuxnwi. Ilymu 6 epagax. Ob6x00
epagha (atinepos nyms). llpedcmasnenue 06 opuenmuposannom epage. Pewenue 3adau c
nOMOWbI0 2pagos.

8 KJIACC

[IpencraBneHue NaHHBIX B BUJIE TAOIUIL, TUarpaMm, TpaduKoB.

MHOKeCTBO, DJIEMEHT MHOXECTBa, MOJMHOXeCTBO. Orepaluy HajJ, MHOKECTBAMH:
oObeMHEeHHE, TepeceyeHue, mpomnonHeHue. CBOICTBAa omepanuii HajJg MHOXXECTBaAMHU:
MEePEeMECTUTENFHOE, COUYeTATENbHOE, pachpeleuTeNIbHOe, BKIIOYeHHs. Mcrnonp3oBaHue
rpauuecKoro MpeJCTaBICHUs MHOXKECTB JIJII ONTUCAHUS PeajbHBIX MPOIECCOB U SBIICHUH,
MIPY PEIICHUH 3a/1a4.

Hzmepenue pacceusanus Oaunvix. Jlucnepcus u cmaHoapmuoe OMKIOHEHUe

YUCN08bIX HAOOPO8. J{luazpamma pacceusaHus.

DOneMeHTapHble COObITUS chaydaiiHOTO ombiTa. CiydaitHpie coObiTHs. BepositHOoCcTH
coObITHIi. ONBITHI ¢ PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU cOObITUSIMU. CyyaliHbI BBIOOD.
CBsi3b MEXIY MAaJIOBEPOSTHBIMH M IPAKTHUYSCKH JIOCTOBEPHBIMH COOBITHSIMHU B MPHUPOJIC,
OOIIIECTBE U HAYKE.

epeso. Ceoiicmea Oepesves. eOUHCMBEHHOCMb NYMU, CYWECMBO8AHUE BUCAYELll
BEPULUHBL, CBA3b MENCOY YUCTIOM 8epUIUH U yuciom pébep. Ilpasuno ymnoowcenus. Pewenue
3a0au ¢ nomouvio 2pagos.

Ilpomueononosicuvie codvimus. /Juacpamma Dinepa. Obvedunenue u nepeceueHue
coovimuti. Hecosmecmmuvie codovimus. Dopmyna cnosxcenus eposimuHocmeti. Ycnoenas
sepoamuocmo.  Ilpasuno  ymmoocenusn. Hezasucumvie cobvimus. Ilpeocmaenenue
aKcnepumenma 6 sude oepesa. Pewenue 3a0au na naxoosrcoenue gepoammuocmeil ¢ NOMOWbIO
oepesa Cry4atiHo2o dIKcnepumenma,ouazpamm Jiiepa.
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9 KJIACC

[IpencraBnenue NaHHBIX B BUE TA0JIUL, TUarpaMMm, Tpa)KoB, HHTEPIIpETAIIIS
NaHHBIX. UTeHHe U MOCTpoeHue Tabaull, TuarpaMm, TpauKoB MO pealbHbIM IaHHBIM.
[lepecranoBku u (axtopuan. CodyeTaHUs U YUCIO COUYETAHHUH. TpeyzonbHux
Ilackans. Penienne 3a1a4 ¢ UCIOJIb30BAHUEM KOMOMHATOPUKH.
l'eomempuueckan eepoamuocms. Cayuaunelii 66100p MOuUKU U3 ¢ueypsl Ha
NJIOCKOCMU, U3 OMPEe3Ka U U3 02U OKPYHCHOCHU.
Ucneitanue. Yenex u Heynada. Cepusi vcnblTaHui 10 nepBoro ycmnexa. Cepus
ucnbeiTanuii beprymm. BeposTHOCTH COOBITHIT B CeprH UCTIBITAHUN bepHyy.
CrnydaifHas BeIMUMHA U paclpeqielieHue BeposiTHOCTe. MaTteMarnueckoe 0xKuaaHue
u aucnepcus. llpuMepbl MaTeMaTHyecKOro OKHUIAHUS KaK TEOPETHUYECKOIO CPETHETO
3HAUYECHUS BEIWYMHBL. MaTeMaTH4eCKOE€ OXKHUJIAHWE U AUCHEPCHUsl CIIy4yalHON BEJIMYMHBI
«YHCIIO YCIIEXOB B CEpUU UCIIBITaHUN bepHym».
[lonsitue o 3akoHe OONBIIMX yuced. VM3MepeHne BEpOATHOCTEH C MOMOIIBIO YaCTOT.
Ponb 1 3HaueHre 3aKkoHa OOJIBIINX YHCEN B MPUPOJIE U OOIIIECTRBE.
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KoHTpoabHO-n3MepuTe/IbHbIe MATEPHAJIBI

[IpoBeneHue ONEHKHU AOCTIKEHHUH IUIAHUPYEMBIX PE3yIbTaTOB OCBOEHHUS YUEOHOTO
mpeaMeTa MpoBOAUTCSA B (hOpME TEKYIIEro M PyOeKHOr0 KOHTPOJIS B BHUJIE: KOHTPOJIbHbBIE
paboThl, caMOCTOsATEIbHbIE PAOOTHI, 3a4EThl, MATEMATHUYECKUE TUKTAHTHI, MPAKTUYECKUE
paboThl, MUCbMEHHBIN OTBET MO UHIAUBUAYAJIbHBIM KapTOUKaM-3aJJaHUSIM, TECTUPOBAHHE.

s oOygarornuxcst ¢ 3[IP Bo3MoxkHO m3MeHeHHE (HOPMYIUPOBKH 3aJaHUN Ha
«TIOIIATOBYIO», aJalTallio MpejiaraeMoro oO0ydaromeMycsi TEeCTOBOTO (KOHTPOJIBHO-
OIICHOYHOI'0) MaTepualia: UCIOJIb30BAHUE YCTHBIX U MUCbMEHHBIX UHCTPYKIUH, YIIPOIIEHHE
JUIMHHBIX CJIOKHBIX (OPMYJIHUPOBOK HHCTPYKIIMM, pelIeHHWe C OMOpOM Ha allfOPUTM,
oOpa3zell, UCTIOIb30BaHKEe CIIPABOYHON HHPOpMAIUH.

MaremaTruka
S5 kumacc
KonTponbHas padora Nel. Tema. HatypansHble uncina.
KonTponsHas padora Ne2. Tema. JleficTBUS ¢ HATypaJIbHBIMH YUCIAMH.
KonTponsHas padota Ne3. Tema. Mcnons3oBanue CBONCTB ACHCTBHI Npu
BBIYUCIICHUSIX.
KontponbHas padorta Ned. Tema. YTiasl ¥ MHOTOYTOJIbHHUKHY.
KonTponsHas padota Ne5. Tema. [lenumocTs ymcen.
KonTponsHas padora Ne6. Tema. OObIKHOBEHHBIE IPOOU.
KonTponbHas padora Ne7. Tema. CioxeHue u BeIYUTaHUE IPOOEH.
KonTponbHas padora Ne8. Tema. YMHOXKeHHE U AeneHne ApoOeH.
KonTponsHnas padora Ne 9. Tema. Jlecarnunsie npodu. CpaBHEHUE TECATUUHBIX
Ipooei.
KonTponsHas padora Nel0. JleiicTBHsI ¢ eCATUYHBIMU JPOOSMHU.
KonTponbHas padora Nell. Tema. MToroBast kKoHTpoJibHas paboTa.

6 xmacc

KonTponbHas padora Nel. Tema. JlenuMoCcTh HATYpalbHBIX YHCET.

KonTponbHas padora Ne2. Tema. O0bikHOBEHHAs JIpoOb. OCHOBHOE CBOMCTBO
TpoOH.

KonTponsHas padora Ne3. Tema. OtHomenue. [Iponopiusi.

KontponbHas padota Ned. Tema. [IporieHT.

KonTponbHas padorta Ne5. Tema. YerbipexyronbHuk. @opmyiibl nepuMerpa u
IJIOIAIU MPSMOYTOJIbHUKA.

KonTponbsHas pabora Ne6. Tema. IlonoxxkurenpHble U OTpUIIATEIBHBIC YHUCIIA.
CpaBHEeHUE NOJIOKNUTEIBHBIX U OTPULIATEIbHBIX YHCET.

KontponbHas padota Ne7. Tema. CrnoskeHHE U BBIYUTAHHUE MOJOXKHUTEIBHBIX U
OTPULATENIBHBIX YUCEIL.

KontponpHas pabora Ne8. Tema. YMHOXKEHUE U JETIECHUE TOJOKHUTEIBHBIX U
OTPULIATEIIbHBIX YHCEIL.

KontponsHas pabora Ne9. Tema. IlpsmoyrosnbHas cuctemMa KOOpAMHAT.
JlnarpaMMsl.

KonTponbHas pa6ora Nel0. Tema. MtoroBast KoHTpoJibHas padoTa.
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Auredpa
7 xkaacc
KonTtponbnas padora  Nel. Tema. Apudmernyeckue NEUCTBUS  C
palMOHATBHBIMU YHCJIAMHU.
KontponpHas padora Ne2. Tema. CTeneHb ¢ HaTypaJbHBIM MOKA3aTEIICM.
KonTponsHas padora Ne3. Tema. BykBeHHbIe BbIpaKeHHS.
KonTponsHas padora Ned. Tema. MHOroUsIEHBI.
KonTponsHas padora Ne5. Tema. @opMyJibl COKPAILIEHHOTO YMHOKEHUS.
Kontponbnas padorta Ne6. Tema. JIuneliHoe ypaBHEHHE ¢ OTHOU TEPEMEHHOM.
KontponbHas padota Ne7. Tema. CuCTeMBbI TUHEHHBIX ypaBHEHUH.

KontponpHas padota Ne8. Tema. KoopauHats! 1 rpadukm.
KontponbHas padota Ne9. Tema. [lorstue dyuknuu. JInneitnas ¢GpyHKIHS.
KontponpHas padota Nel0. Tema. iToroBast KoHTpoabHas paboTa.
8 knacc
KonTponsHas padora Nel. Tema. KBaapaTusiii kopeHb. ApudmMeTnyeckuit
KBaJPATHBIA KOPEHb.

KoutponpHass  pabortaNe2. Tema. CreneHb C 1[ENbIM  IOKa3aTelIEM.
CrangapTHBIN BU YUCIIA.

KontponbHast  paboralNe3. Tema. Aunre6panueckas ApoOs. CoxkparieHue
Ipooei.

KonTponbHas padora Ne4. Tema. JleticTBus ¢ anreOpanuecKUMH JIPOOSMHU.

KontponbHas padota Ne5. Tema. KBagpatasie ypaBHEeHHUS.

KontponbHas pabotaNe6. Tema. YpaBHeHHs, CBOASIIMECS K KBaJAPATHBIM.
TexcToBble 3a/1a4M, CBOAIINECS K KBaIPATHBIM.

KonTponbHas padora Ne7. Tema. Cuctembl ypaBHEHU.

KonTponbsnas padora Ne§8. Tema. HucnoBbie HEpaBeHCTBA U X CBOMCTBA.

KonTponbHas padora Ne9. Tema. CucteMbl HEpaBEHCTB C OJIHOM MTEPEMEHHO.

KonTponbHas padora Nel0. Tema. @ukiuu. uncioBbie GyHKLIUU.

KonTponsHas pabora Nell. Tema. MtoroBast KoHTpoJibHas paboTa.

9 kaacc

KonTponbHas padota Nel. Tema. Uucna u BoIYUCIECHHUS.

KonTponbHas padora Ne2. Tema. YpaBHEeHUS ¢ OTHON TIEPEMEHHOM.

KonTponsHas padora Ne3. Tema. J[poOHO-panioHanbHbIe YPaBHEHUS.

KontponbsHas pabotaNe4. Tema. CucreMbl ypaBHEHUH C JBYMSI IEPEMEHHBIMHU.

KontponbHast padoraNe5. Tema. JluHeliHble HepaBeHCTBA C OJHOM IMEPEMEHHOM.

KonTponsHas padora Ne6. Tema. KBagpaTHbie HepaBeHCTBA.

Kontponbnas padora Ne7. Tema. KBagpaTtuunast GyHKIUS U €€ CBOMCTBA.

KontponbHas padota Ne8. Tema. Apudmerndeckas nporpeccus.

Konrtponrsnas pabora Ne9. Tema. ['eomeTpuueckas nporpeccusi.

Kontponsnas padota Nel0. Tema. ToroBas koHTposibHas paboTa.
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7 xkiaace

I'eomeTpus

KontponpHasi pabGotaNel.Tema. OCHOBHBIE TE€OMETPUUECKHE  CBOMCTBA

npocredmmx uryp.

KontponpHas padorta Ne2.
KontponpHas padorta Ne3.
KonTponbsHas padora Ne4.
KonTponbHas pabora NeS.
KontponpHas padota Ne6.
KontponpHas padorta Ne7.
KonTponbsHas padora Neb.

8 kiace

KonTponbsHas padora Nel.

KontponbHas pabora No2.

TpallCuru.

KonTponsHas padora Ne3.
KonTponpHas padora Ne4.
KonTponbsHas padora NoS5.
KonTponsHas padora Ne6.
KonTpomnbsHas padota Ne7.

9 kiace

KonTponbsHas padora Nel.
KonTponbsHas padorta Ne2.
KonTponbHas padora Ne3.
KonTponbHas padora Ne4.
KonTponpHas padota Ne5.
KonTponbsHas padora Ne6.

Tema. CMexXHBIE U BEPTUKAJIbHBIC YTJIBL.
Tewma. IIpu3Haku paBeHCTBAa TPEYTOJIBHUKOB.
Tema. PaBHOOEApEHHBIN TPEYTOJIbHHUK.
Tewma. [lapamienbHble IPSMBIE.

Tema. Cymma yriioB TpeyrojJbHHUKA.

Tema. OKpyKHOCTb U KpYT.

Tema. ITorosast KOHTpoOJbHAs padboTa.

Tema. YeTbIpeXyroJbHUKHY.

Tema. Cpennsist muHMS TpeyroiabHuKa. CpeaHsssIuHus

Tewma. [Inomans TpeyroapHuUKa, MapajIeIoOrpaMma.
Tewma. [Tnomanb mogoOHBIX QUTYP.

Tema. Teopema [Tudaropa.

Tema. YTIIbl B OKPY’KHOCTH.

Tema. UTorosas KoHTposabHas paboTa

Tewma. Pemienne TpeyroiabHUKOB.

Tewma. I1momaau TpeyroiabHUKa, YETHIPEXYTOJIbHUKA.
Tema. BekTopsl.

Tema. JlekapTOBBI KOOPJAWHATHI HA TUIOCKOCTH.
Tewma. IIpaBUsibHBIE MHOTOYTOJIBHUKH.

Tewma. [Inomans kpyra u ero yactei. KontposbHas

pabora Ne7. Tema. IToroBast KOHTpoJibHas padoTa.

BeposAITHOCTH U CTATHCTHKA

7 kiaace

KonTponbHas padora Nel.
KonTponsHas padora No2.
KonTpomnbsHas pabora Ne3.
KontponbHas paboraNe4.

8 kiace

KonTponbHas padora Nel.
Konrtponpsnas paborta No2.
KonTponbHas padota Ne3.

9 kaace

KonTponbsHas padora Nel.
KonTponbHas padora Ne2.
KonTponbHas padora Ne3.

Tewma. [IpeacraBieHue JaHHbBIX.

Tema. OnucarenpHas CTaTUCTHKA.

Tema. CiyqaitHasi UBMEHUUBOCTD.

Tema. BeposTHOCTh M 4YacToTa CIy4alHOTOCOOBITHS.

Tema. MHOXecCTBa.
Tema. BepossTHOCTD Cily4aiiHOTO COOBITHSL.
Tema. CnyqaitHbie COOBITHS.

Tema. DneMeHTbl KOMOMHATOPUKHU.

Tema. McnibiTanus.
Tewma. CiyqaiiHast BeIMUMHA.
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[NTAHWUPYEMBIE PE3VJIBTATBI OCBOEHUA YYEBHOI'O ITPEJAMETA
«MATEMATHKA» HA YPOBHE OCHOBHOI'O OBIIIET'O ObPA3OBAHUN A

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBallMsl K OOYYEHHUIO MaTeMaTHUKEe U IIeJICHANPABICHHOW TI03HABATEIbHOU
eI TENILHOCTH,
MOBBIIIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTUUYCCKYIO JAeATEIbHOCTD,
TpeOYIONIYI0 MATEMAaTUUYECKUX 3HAHUM, B TOM YUCJIE YMEHUE YUUTHCS y IPYTUX JIOJCH;
CITOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, OBITh TOTOBBIM JICWCTBOBATh B
OTCYTCTBHE rapaHTU yCIIeXxa;
cnocobHocTh oOyyaromuxcst ¢ 3[IP k oco3HaHUIO CBOMX AEPUIUMTOB M MPOSBICHUE
CTPEMIICHHS K UX TIPEOJI0JICHUIO;
CIOCOOHOCTBH K CAaMOPa3BUTHUIO, YMEHHUE CTABUTH JOCTHKUMBIC LIETH;
yMEHHE pa3audyaTh ydeOHbIE CHUTYallMM, B KOTOPBIX MOXHO J€HCTBOBAaTh
CaMOCTOSITEIPHO, M CUTYaIluH, TJIe CJIECIYyET BOCIOIb30BAThCS CIPABOYHON MH(POpMaIHEH
WM IPYTUMU BCIIOMOTATEIBHBIMU CPEJICTBAMH,
CIIOCOOHOCTB TIEPEHOCHUTH MOJIYYEHHBIC B X0/1e O0yYCHHS 3HAHUS B aKTyaTbHYIO
cuTyaruio (Ipy PeIICHUH KUTSHCKHUX 3a/1a4, TPEOYIOIMMX MaTeMaTHICCKUX 3HAHU);
CIOCOOHOCTHh OPUEHTUPOBATHCSA B TPEOOBAHUSAX W TMPABHIIAX MPOBEICHUS
MIPOMEKYTOYHOM M UTOTOBOM aTTECTAaIINH;
OBJIaJICHUE OCHOBaMH ()MHAHCOBOW I'PaMOTHOCTH.

METAIIPEJIMETHBIE PE3YJIbTATBI

Osnadenue ynueepcatbHbIMU yUeOHBIMU NO3HABAMETbHBIMU 0CUCMEUAMU:

yCTaHABIIUBATh MPUYHUHHO-CIIEICTBEHHBIE CBA3M B  XOJE€  YCBOEHHUSA
MaTEMaTU4YECKOro MaTepuana;

BBISIBJIATH €(DUIUT JaHHBIX, HEOOXOIUMBIX JUIsl PEIICHHs MOCTaBIEHHONW3a1auu;

C TIOMOUIBIO YUUTENS BEIOUPATh CIIOCO0 pEelIeHHs] MAaTEMAaTUYECKOH 3a1aun
(cpaBHUBAaTh BO3MOYKHbIE BAPUAHTHI PEIICHHUS);

OPUMEHSATh M MpeoOpa3oBbIBATH  3HAKM UM CHUMBOJBI B XOJE€ pEIICHUS
MaTeMaTUYECKUX 3a/1a4;

YCTaHABJIMBATh UCKOMOE U JIaHHOE MPY PEIIEHUHA MAaTEMaTUYECKON 3a/1auu;

MOHUMATh U UHTEPIPETUPOBATHh UHPOPMALIUIO PA3TUYHBIX BUAOB U (HopM
MIpe/ICTaBIICHUS;

WUTIOCTPUPOBATH pellaeMble 3aja4l rpa@uuecKuMu cxeMaMu; 3pPeKTHBHO

3allOMUHATh U CUCTEMATU3UPOBATh HH(POPMALHIO.

NOHMMAaTh U HCIIOJNBb30BAaTh MaTeMaTHYECKHE CpeACTBa HarsiAHOCTH (rpadukw,
JarpaMMbl, TaOJIUILIbI, CXEMBI U JIp.) VIS WJUTFOCTPALIUY, HHTEPIPETAUH, ApTYMEHTALIUH.

Osnadenue ynugepcaibHbIMU YUeOHbIMU KOMMYHUKAMUGHBIMU OCUCHBUAMU:

OpPraHU30BBIBATh YUEOHOE COTPYIHUYECTBO U COBMECTHYIO JACSITEIILHOCTh CyIUTEIIEM
Y CBEPCTHUKAMHM B MIPOLECCE PEIICHUS 3a/aY;

B3aMMOJICHICTBOBAaTh M HAXOJUTh OOIIHE CMOCOOBI paboThl; paboTaTh B TpPYIIIE:
HAXOJUTh OOIIee pelieHre U pa3peniaTh KOHQIUKTH Ha OCHOBE COTJIACOBAHUS TO3UIIUNA U
yuéTa MHTEPECOB; CIyIIaTh MapTHEpA; (OpPMYyIHUPOBATh, apTYMEHTHUPOBATH U OTCTAMBATh
CBOE MHEHHUE;
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NPOrHO3MPOBATh BO3SHUKHOBEHNE KOH(JIMKTOB MPHU HAJTUYUU PAa3HBIX TOUEK3PEHUS U
paspenatb KOH(PIUKTHI HA OCHOBE yU4€Ta HHTEPECOB U MO3UIUI BCEX YYACTHUKOB;

apryMEHTHUPOBATh CBOIO MO3UIUIO U KOOPAUHUPOBATH €€ C MO3ULIUSIMU MapTHEPOB B
COTPYJIHUYECTBE MPU BHIPAOOTKE OOIIEr0 PEIICHHsI B COBMECTHOM €SI TEIbHOCTH,

BBITIONHATH CBOIO 4acTh palOThl, JIOCTHTaTh KayeCTBEHHOTO pe3yibTara U
KOOPJAUHUPOBATH CBOM ICUCTBUS C APYTUMHU WiICHAMU KOMaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIAa/Ia B OOIINI MPOIYKT.

Oe¢nadenue yHusepcanbHbIMu YUeOHbIMU PeCYyAAMUGHBIMU OCUICIBUAMU:

CTaBUTh 1I€NK, BBIOMpATh W CO3/1aBaTh QJITOPUTMBI [UJISI pEHIeHHs y4eOHBIX
MaTeMaTH4YEeCKUX MPoOeMm;

IJIAHUPOBATh U OCYILIECTBIATH JESITEIbHOCTh, HAMPABJICHHYI0 Ha PEIICHUE 3a7a4
HCCIIEIOBATENBCKOTO XapaKTepa.

dbopMynupoBaTh U YIOEpKMBaTh Y4eOHYIO 3ajady, COCTaBIsATh IUIaH U
MOCJICIOBATEIILHOCTD JCUCTBUM;

OCYILIECTBJIAITH KOHTPOJIb IO 00pa3ily U BHOCHUTH HEOOXOAMMBIE KOPPEKTUBHI,

KOHTPOJIMPOBATH MPOIIECC U pe3yabTaT yueOHON MaTeMaTU4eCcKOi
NEeSATEIbHOCTH;

aJICKBaTHO OIICHMBATh MPABUJIBHOCTh WJIM OIIUOOYHOCTH BBIMOJTHEHUS Y4eOHOM
3a1a4ud, €€ 00bEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXKHOCTHU €€ PEIICHUS;

CAMYaTh CIOCOO JEHCTBHS M €ro pe3yibTaT C 3aJaHHBIM JTAJOHOM C IEJIbIO
oOHapy>KeHUsl OTKIIOHEHUH U OTJIIMYUHN OT HTAJIOHA.

MPEABUICTH TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IPU PEIICHUU yUeOHOHN 3a7a4u;

MOHUMATh TMPUYUHBI, MO KOTOPHIM HE OBLT JOCTUTHYT TpeOyeMblil pe3ylbTaT
JeSITEIbHOCTH, ONpPENEeNsATh TO3UTHBHBIE W3MEHEHHMS W HalpaBlICHUs, TpeOyroIue
nanpHEHIIeH paboThl;

peryJMpoBaTh coco0 BBIPAXKEHUS IMOIIUHA.

IHPEIMETHBIE PE3YJIBTATHBI

Pe3ynbTaThl ocBoeHus yueOHoro mnpeamera «Marematuka (BKiIIoYas anreopy,
TE€OMETPHUIO, BEPOSITHOCTb M CTaTHCTUKY)», paclpeieieHHbe [0 ToAaM oOOyuYeHHUs,
(GopMYyIUPYIOTCS 110 MPUHIMITY J00aBICHUS HOBBIX PE3yJlbTAaTOB OT roja K rojay, yxe
Ha3BaHHbBIC B MPEIBIAYIINX I0OJax MO3UIUHU, KaK MPAaBWIO, JOCIOBHO HE MOBTOPSIOTCS, HO
YUUTBIBAIOTCS (pe3ynbTaThl OYEPENHOr0 ToJa MO0  YMOJYAHHIO BKJIFOYAIOT
PE3yNbTAThI PEABITYIINX JIET).
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[IJTAHUPYEMBIE ITPEMETHLIE PE3VJIbTATHI OCBOEHMS [TPUMEPHO
PABOYEN ITPOI PAMMBI KYPCA «MATEMATHKA» (ITO TOJIAM OBYUYEHNS)

OcBocHue yqe6H0ro KypcCa «Maremartuka» B 5—6 kjaccax OCHOBHOM IITKOJIbI JOJIDKHO
o0ecreynBaTh AJOCTHIKCHUC CIICAYIOIINX ITPCAMCTHBIX 06p330BaTCJIBHBIX PE3YJIbTATOB:

5 KJIACC

Yucna u évluucinenusn
OpueHTUPOBATHCS B MOHATHUSAX U ONIEPUPOBATh Ha 6a30BOM YPOBHE TEPMHUHAMU,

CBSI3aHHBIMH C HATYPaJIbHBIMH YHCIAMH, OOBIKHOBEHHBIMU U ICCATUIHBIMH APOOSIMHU.

CpaBHHMBAaTh W YIOPSAAOYMBATH HATypajJbHBIC YHCIA, CPABHUBATH B IMPOCTEHIINX
ciy4asix OOBIKHOBEHHbBIE IPOOH, ECATUUHBIE IPOOH.

COOTHOCUTH TOUKY HAa KOOPIMHATHOM (YMCIIOBOI) MPSIMOM C COOTBETCTBYIOIINM i
YHCIIOM U U300pa)kaTh HaTypaIbHbIC YMCIIa TOYKAMH Ha KOOPIMHATHOM (YUCIIOBON ) TPSIMOTA.

Boeimonuate  apudmeTudeckue  IEHCTBUS € HATypaJlbHBIMH  YUCJIaMH, C
OOBIKHOBEHHBIMH JIPOOSMHU B IPOCTEHIITNX CIyUasiX.

BEIMONHATE TPOBEPKY, MPHUKUAKY pe3yJbTaTa BBIYHCICHHM.

OxpyrIATh HaTypaJIbHBIC YUCIA.

Pewenue mexcmogulx 3a0au

Pemare TekcToBhIE 3amauM  apuPMETHUYECKHUM CIIOCOOOM W € TOMOIIBIO
OpPraHU30BaHHOTO KOHEYHOTO repedopa BceX BO3ZMOKHBIX BAPUAHTOB (MPU HEOOXOAMMOCTHU
C HaINpaBJISAOLIEH TOMOUIBIO).

Pemrate 3amaum, copeprkammye 3aBUCHMOCTH, CBSI3BIBAIONIME BEIMYUHBI: CKOPOCTH,
BpEMSI, PaCCTOSTHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTD (IIPU HEOOXOAMMOCTH CHUCIIONIH30BaHUEM
CIpaBOYHOI HH(OpPMAIUN).

Hcnonb30BaTh KpaTKuE 3alMCH, CXEMbI, TaOMUIbl, O0O3HAUYE€HUS NPU PpEUICHUU
3azay.

[Tonp30BaThCsl OCHOBHBIMU €IUHHUIIAMU HM3MEPEHUS: LIEHBI, MAacChl, PaCCTOSHUS,
BPEMEHH, CKOPOCTH; BBIpaXKaTh OIHH €IUHUIBI BEIWYUHBI dYepe3 napyrue (mpu
HEOOXOUMOCTH C OTIOPOI Ha CIIPABOYHYIO HHGOPMAITHIO).

W3Bnekath uHGOpPMAIIKIO, MPEACTABICHHYIO B Ta0lHIle, Ha CTOJIOYATON AMarpamme,
MHTEPIPETUPOBATH MPEICTABICHHBIC TaHHBIC, UCIIOIB30BaTh JAHHBIC IPUPEIICHUH 3a/1a4.

Haznaonan zeomempusn

[Tonp30BaThCsl TEOMETPUUYECKUMH MOHATHSIMM: TOUYKA, MpsAMasi, OTPE3OK, JIyd,
YTOJI, MHOTOYTOJIbHUK, OKPY>KHOCTB, KPYT.

[TpuBOAMTE TPUMEPHI OOBEKTOB OKPYIKAIOIIETO MUPA, UMEIOIUX (POPMY H3YUSHHBIX
reoMeTpudecKkux uryp.

Hcnonp30BaTh TEPMUHOJOTHIO, TPH HEOOXOAMMOCTH IO BH3YaJIbHOH oOmoOpe,
CBSI3aHHYIO C yTJIaMH: BEPIINHA, CTOPOHA; C MHOTOYTOJIbBHUKAMHU: YTOJI, BEpIINHA, CTOPOHA,
JMaroHajb; C OKPYKHOCTBIO: palycC, TUaMETP, LIEHTP.

N300paxaTe M3yueHHBbIC TeOMETpUYecKre (DUTYphl HAa HETMHOBAHHOW W KIIETYATOU
Oymare C MOMOIIBIO IIUPKYJIS U JTMHEHKH (TIOCIIe COBMECTHOTO aHAIIN3A).

HaxoauTh IIHHBI OTPE3KOB HETIOCPEICTBEHHBIM U3MEPEHHEM C MTOMOMIBIO JTMHEUKH,
CTPOMTDH OTPE3KH 3aJJaHHOU JJTMHBI; CTPOUTH OKPY>KHOCTh 33JJaHHOTO Pajyca.

Hcnonp3oBaTh CBOWCTBA CTOPOH M YIJIOB TNPSMOYTOJNBHHMKA, KBagpara UIsl WX
MOCTPOCHUS, BBIYUCIICHHSI TIJIOMIAIN ¥ IEPUMETPA.

Berumcnare mepuMmeTp W IUIOMIAAL  KBajapaTa, MpSMOYTOJibHUKA, (uryp,
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COCTABJICHHBIX W3 MPSIMOYTOJILHUKOB, B TOM 4ucCle QUIyp, U300paKEHHBIX Ha KJIETYaTOU
Oymare.

[Tonb30BaTbCcsl OCHOBHBIMHM ~ METPUYECKUMHU  €IUHUIAMH W3MEPEHUs  JUTMHBI,
IUIOIIAM; BBIPa)XaTh OJHU €IUHHIIBI BEIMYUHBI 4epe3 Apyrue (Mpu HEoOXOIUMOCTU C
OIIOPOi Ha CIPAaBOYHYIO UH(POPMALIHIO).

Pacno3znaBate napasuienenurnen, Ky0, HCIIOIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpo
rpaHb, U3MEPEHUS; HAXOUTh U3MEPEHU Mapajuleenuneaa, Kyoa.

Berancnars 00béM Ky0a, napasuienenumesa o 3aJaHHbIM U3MEPEHUsIM (C OIopoil Ha
QITOPUTM yU€OHBIX JEMCTBHIT), OJIB30BATHCS €IMHULIAMU U3MEPEHUST 00BEMA.

Pemars HecnoxHble 3aJaud  Ha H3MEPEHHE T€OMETPUYECKUX BEJIMYUH B
INPAKTUYECKUX CUTyalusX (Ipyu HEOOXOAUMOCTH C BU3YAJIbHOM OMOPOI).

6 KJIACC

Yucna u évtuucnenun

OpueHTHpOBaThCS B MOHATUAX W ONEpUPOBaTh Ha 0A30BOM YPOBHE TEPMHHAMH,
CBSI3aHHBIMU C Pa3IMYHBIMU BUJAMU YHCEI U CIOCOOAMU UX 3aIlUCH, IEPEXOJUTD (€CIU ATO
BO3MO’KHO) OT OJJHOU (hOPMBI 3aIIUCH YUCIIA K JPYTOil.

CpaBHMBATh U yHOPSA0YMBATH II€Ible YKciIa, OOBIKHOBEHHBIE U JIECATHUHBIE JpoOH,
CpPaBHHMBATh YMCJa OJHOTO U Pa3HBIX 3HAKOB.

BeinmonuATe apupmerndyeckue ACHCTBUS C HATypalbHBIMU M LIEIBIMH YHCIaMH,
OOBIKHOBEHHBIMH U JIECATHYHBIMU JPOOSIMHU, MOJOKHUTEIBHBIMU M OTPULATEIBHBIMU
YHCIIaMU.

BbruncnaTh 3Hau€HUS YWCIOBBIX BBIPAKEHUM, BBINOJIHATH MPUKUIKY U OLEHKY
pe3ysbTaTa BBIYMCICHMI; BBIIOJIHATH MPEOoOpPa30BaHUsS YHCIOBBIX BBIPAXKEHUN Ha OCHOBE
CBOMCTB apu(PMETHUCCKUX JICHCTBUM.

COOTHOCHUTH TOYKY Ha KOOPAWHATHOM INPSAMOW C COOTBETCTBYIOIIMM €M YHCIOM U
M300paXkaTh YKcIa TOYKaMU Ha KOOPAMHATHOM MPAMOM, HAXOAUTh MOAYJIb YKCJIa.

COOTHOCUTH TOYKH B MPSMOYTOJIbHOM CHUCTEME KOOPAMHAT C KOOpJMHATAMHU
9TOU TOYKH.

OkpyrasTh 1eNble 4YUCia W JIeCATUYHBIE JApoOu (1o oOpasily), HaxOJIuTh
NPUOTMHKEHHS YnCe.

Yucnoevie u 0yK6eHHbIE 6bIPANCEHUA

OpueHTHpOBaThCS B MOHATUAX U ONEpUpOBaTh Ha 0A30BOM YPOBHE TEPMHHAMH,
CBSI3aHHBIMU C 3alMChIO CTENEHW YHWCIa, HAXOIUTh KBaApaT M KyO YHUCla, BBIYUCIATH
3HAYEHUS MIPOCTEHIINX YMCIOBBIX BBIPAXKEHUH, COAEP/KALINX CTEIIECHU.

[Tonb30BaThbCst MpU3HAKAMU JAETUMOCTH (MIpU HEOOXOAMMOCTHU C OMOPON HAAITOPUTM
MpaBuUJIa), pacKJaJbIBaTh HATYpAJIbHbIE YMCIIA HAa TPOCThIE MHOKHUTEIIH.

Tlonv306amucs macuimabom, COCTABIASATh IPONOPLUU U OTHOLICHHUS.

Hcnonp3oBath OyKBBI i1 OOO3HAYEHHMS 4YHCEN TPU 3aMUCH  MaTEMaTHYECKUX
BBIPQKCHUN, HAXOOUTh 3HAYCHHsS] OYKBEHHBIX BBIPAKCHHH, OCYIIECTBIIAS HEOOXOIMMBIE
MOJICTAHOBKU U IIpeoOpa3zoBaHus (C ONOPOM Ha aIropuTM y4eOHBIX JeHCTBUM).

HaxoauTh Hen3BeCTHBIM KOMIIOHEHT PaBEHCTBA.

Pewenue mexcmogwix 3a0au

Pemath MHOTOIIAroBble TEKCTOBBIE 33aJja4 apU(PMETHYECKUM CIIOCOOOM C OMOpOi
Ha BOMPOCHBIN IJIaH.

Pemarp nmpocreiimme 3aiauu, CBSI3aHHBIE C OTHOILLIEHUEM, MPONOPIMOHAIBHOCTHIO
BEJIMYMH, TPOLEHTAMU; pelllaTh TPU OCHOBHBIE 3a/1a4 Ha IPpOOU U MPOLEHTHI.

32



Pewate 3agaum, coaepikamiye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIUYUHBI: CKOPOCTD,
BpEMSI, paCCTOSIHHE, 1I€Ha, KOJMYECTBO, CTOUMOCTh; MPOU3BOJUTEIBHOCTh, BpeMs, 00bEMa
paboThl, HCIONB3Yysl apuMeTHUecKue JeHCTBUA, OLEHKY, NPUKHUAKY; IO0JIb30BaThCs
€AMHULAMU U3MEPEHUSI COOTBETCTBYIOIIMNX BEJIMYNUH.

CocraBnaTh OyKBEHHBIE BBIPAKEHHUS IO YCJIOBHUIO 3aJadyd TOCJIE€ COBMECTHOTO
aHaIu3a.

W3Bnekarp uH(OpManuio, TMPEICTABICHHYI0 B TaOMulax, Ha JUHEHHOMN,
CTOJIOYATON WM KPYroBOM JIuarpamMmax, MHTEPIPETUPOBAThH IMPEACTABICHHBIE JTaHHBIC,
UCIIOJIb30BATh JAHHBIE TP PEIICHUH 3a/1a4.

[IpencraBnsaTe HMH(pOpPMALUIO C MOMOIIBIO TaOJML, JIUHEHHOW M CTOIOYATOU
JUarpamm.

Haznaonan ceomempus

[TpuBoIUTH pUMEPHI OOBEKTOB OKPYIKAIOIIETO MUPA, UMEIOIIUX (OPMY U3YUEHHBIX
T€OMETPUYECKUX IUIOCKUX W MNPOCTPAHCTBEHHBIX (UTYp, TMPUMEpPHl pPaBHBIX U
CUMMETPUYHBIX (HUTYP.

N300paxkaTh ¢ MOMOIIBIO IUPKYJIS, JIMHEWKH, TPAHCIIOPTHpPA HA HEIMHOBAHHOMW U
KJIETYaTod OyMare H3y4YeHHbIE IUIOCKUE T€OMEeTpHuecKre QUrypsl M KOHQUTYypaluH,
CUMMETPUYHBIE (PUTYPHI.

HmeTp nipescTaBieHue 0 TeOMETPUUECKUX MOHATHUSAX: PaBEHCTBO (PUTyp, CUMMETpPHS,
0Cbh CUMMETPHH, LIECHTP CUMMETPHUH.

Haxonuth BeIMYMHBI YTII0B U3MEPEHUEM C NIOMOILBbIO TPAHCIIOPTUPA, CTPOUTH YTJIbI
3aJaHHOW BEJIMYMHBI, T0JIb30BAaThCA IPU PEIIEHUM 3a7ad TpaJyCHOM Mepoil YIJOB;
pacIio3HaBaTh HA YEPTE)KAX OCTPBIH, IPSIMON, pa3BEPHYTHIN U TYIION YIJIBL.

Bbruncnsate JUMHY JTOMaHO#, IEPUMETP MHOTOYTOJIbHUKA, TIOJIb30BATHCIEAMHUIIAMU

WU3MEPEHUS JJIMHBI, BEIpaXKaTh OJTHU €IMHULIBI U3MEPEHUS JUIMHBI YEPE3 JIPYTHE.

HaxomuTpe, Hcnonb3ys 4YepTEKHbIE HHCTPYMEHTBI, DPACCTOSHUSA: MEXAY ABYMs
TOYKaMH, OT TOUYKHU A0 MPSIMOM, JJIMHY ITyTH Ha KBaJPATHOM CETKE.

Boruncnate miomanas GUryp, COCTaBIE€HHBIX M3 MPSIMOYTOJbHUKOB, MCIOIb30BaTh
pazbueHue Ha MPSMOYTOJILHUKH, Ha paBHbIE (UIYpbI, JOCTpAaUBAHUE JI0 MPSIMOYTOJIbHUKA;
MI0JIB30BAThCSl OCHOBHBIMM E€JUHULAMU M3MEPEHMS IUIOIIAIU; BBIPAKaTh OJAHM €IMHHUIIBI
M3MEpeHUs IUIoUaau dYepe3 Apyrue (mpu HeoOXOIMMOCTH C OMOpPOW Ha CIPABOYHYIO
nHpopMaIuo).

PacrozHaBath Ha MOJENAX M HW300pKEHUAX MNHUpPAMUAY, KOHYC, LMIUHAD,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEpILIMHA, peOpO, IpaHb, OCHOBAHUE, Pa3BEPTKA.

N3006paxkaTh Ha KJIeT4aTOl OyMare mpsiIMOYTOJIbHBIN MapauieNenune/.

Boruncnate 00bEM  IPSIMOYTOJBHOTO Mapajieienunena, Kyba, IM0JIb30BaThCs
OCHOBHBIMH €MHHUIIAMHU U3MEPEHUs1 00bEMA; BbIpaXaTh OAHU €IUHUIIBI U3MEpPEeHUs 00bEMa
gyepes3 JIpyrue (¢ Omopoii Ha CpaBOYHYI0 HHGOPMAIIUIO).

Pemarh HecnokHble 3aJaud Ha HAXOXJACHHE TIE€OMETPUYECKUX BEJIUYUH B
MPAKTHYECKUX CUTYyaUsX (pU HEOOXOAUMOCTH C BU3yalbHOU OTOPOi).
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[IJTAHUPYEMBIE ITPEJMETHLIE PE3VJIbTAThI OCBOEHMS [TPUMEPHO
PABOYEN ITPOI'PAMMBI KYPCA «AJITEBPA» (ITO TOJIAM OBYUEHU )

OcBoenne yuebHOro Kypca «Ajiredpa» Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
JIOJDKHO — o0ecreuynBaTh  JIOCTH)KEHHE  CIEAYIOUIMX IPEIMETHBIX 00pa30oBaTENbHBIX
pE3yNbTATOB:

7 KJIIACC

Yucna u ¢viuucnenusn

BbInonHATh, coyeTast yCTHbIE M MUCbMEHHBIE TPUEMBIL, apu(MeTUUECKHE AEHCTBUS C
palMOHAILHBIMH YUCIIAMH.

HaxoauTe 3Ha4ueHUs YMCIOBBIX BBIPAKEHHI; MIPUMEHSITh pa3HOOOpa3HbIe CIOCOOB! U
OpUEMBI BBIYMCIICHHUS] 3HAYEHUN APOOHBIX BBIPAXKEHWH, COJEpKAIMX OOBIKHOBEHHBIE U
JECSITUYHBIE IPOOH.

[lepexoauts OT oAHOW (oOpMBI 3amucH 4YHMceNn K JApyroil (mpeoOpa3oBHIBATH
JECATUIHYIO IpoOb B OOBIKHOBEHHYO, OOBIKHOBEHHYIO B
JECSATUYHYIO, B YaCTHOCTM B OECKOHEUHYIO JeCATUYHYIO JApoOb). CpaBHUBaTh U
YIOPSA0YMBATH PAllMOHAJIbHBIE YHCIIA.

OKpyIJIsITh YHCIa.

BBINONHATD NMPUKUAKY M OLEHKY pe3yJsibTaTa BBIUMCICHUH, OLEHKY 3HAUeHUMN
YHCIJIOBBIX BBIPAKEHU.

BbInonHATE AeMCTBYS CO CTENIEHSIMHU C HaTypalbHBIMU IMOKA3aTENIIMHU (C OIOpOIiHa
CIIPaBOYHYIO HH(OPMALIUIO).

[IpyMeHsATh NpU3HAKU AEIUMOCTH, Pa3I0KEHHE Ha MHOXKUTEIU HATypalbHBIX
YHCell.

Pemate  mpocTeiiiue  NpaKTUKO-OPUEHTUPOBAHHBIE — 3a/ayd, CBSI3aHHbBIE C
OTHOIIEHUEM BEJIUYMH, MPOMOPLHUOHAIBHOCTHIO BETMYHMH, IPOLEHTAMHU; UHTEPIPETUPOBATH
pe3ynbTaThl pelleHusl 3a7ad C y4y€TOM OrPaHWYEHHM, CBS3aHHBIX CO CBOWCTBAMHU
paccMaTpuUBaeMbIX OOBHEKTOB.

Anzebpauueckue evipascenus

OpueHTHpOBaTHCS B MOHATUSAX U ONEPUPOBATh Ha 0a30BOM YpPOBHE alireOpanyuecKkoil
TEPMUHOJIOTUENW U CUMBOJIMKOM.

HaxomuTe 3HaueHuss OYKBEHHBIX BbIPAXKEHMH TMpU  3aJ@HHBIX 3HAYEHHUAX
MIEPEMEHHBIX.

Bomonusate npeoOpa3oBaHMsl IEJIOTO BBIPaXXEHHsT B MHOTOYICH MpPHUBEICHHEM
MOIOOHBIX CIIAaraeMbIX, PACKPBITHEM CKOOOK.

BbINoMHATE yMHOKEHHE OJIHOWJIEHA HAa MHOTOYJIEH M MHOIOYJIEHa Ha MHOTOWIEH,
NpUMEHATh (POPMYJIbl KBajpaTa CyMMbl M KBaJpaTa Pa3HOCTH (C OMOpPOH Ha CIPaBOYHYIO
UHPOPMAIIHIO).

Ocy1iecTBIATh Pa3I0kKEeHUE MHOTOUJICHOB HA MHOYKHUTENH C TOMOIIBIO BBIHECEHUS 3a
CKOOKM OOIIero MHOXHUTENs, TPYNIUPOBKH  CllaraeéMblX, TNpUMEHEHus  (Hopmym
COKpAIEHHOTO YMHOXKEHUS (C OTIOPO Ha CIIPaBOYHYIO HHPOPMAITHIO).

[TpumensTe mpeoOpa3oBaHWs MHOTOUICHOB Ui PELICHHWS pPa3IMyYHBIX 33734 M3
MaTeMaTUKH, CMEKHBIX MPEIMETOB, U3 pealbHOU MPAKTUKH.

Hcnonb3oBaTh CBOMCTBAa CTEMEHEM C HATypalbHBIMU  [OKa3aTeNsAMU ISt
npeoOpa3oBaHMsI BEIPAKEHUH (C OMOPO HA CIPaBOYHYIO HH(OPMAIIHUIO).

Ypasenenua u nepasencmea
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Pemate nuHeliHble ypaBHEHUS C OJHOW MEPEMEHHOM, MPUMEHss MpaBWiia nepexoa
OT UCXOAHOI'O YpaBHEHMs K paBHOCWJIBHOMY eMy. [IpoBepsiTh, SIBJISIETCS JIM YMCIO KOPHEM
YpaBHEHHUS.

Nmets npencTabieHue o rpadpuyeckux METoax MpH PeLIeHUH JIMHEHHBIXYpaBHEHUN
U UX CHCTEM.

[TonOupare mpuMepbl Map YWCEN, SBJIAIOIIMXCA  PEIICHHEM JIMHEHHOIro
YPaBHEHMS C IBYMsI IEPEMEHHBIMU.

CTpouTh B KOOPJMHATHOHN MJIOCKOCTH I'payK JIMHEHHOIO YpaBHEHUS C ABYMs
NepPEMEHHBIMU; TOJIb3YSICh IPa(UKOM, IPUBOIUTH IPUMEPHI PELLICHHS YPAaBHEHUS.

Pemath cucteMbl IByX JTUHEHHBIX YpaBHEHUH C JBYyMS MEPEMEHHBIMHU, B TOM YHCIIE
rpaguyecku (C ornopoi Ha aJITOPUTM YUEOHBIX IEUCTBUN).

CoctaBnsaTh (IOci€ COBMECTHOIO aHalIM3a) W pellarh JUHEWHOE YpaBHEHHE WU
CUCTEMY JIMHEWHBIX YPAaBHEHUU O YCIOBUIO 33J]a4M, HHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ[a4yy MOJIy4eHHBIN pe3yJIbTaT.

Koopounamut u cpagpuxu. @ynkyuu

N300paxxaTp Ha KOOPAMHATHOM MPSAMOM TOYKH, COOTBETCTBYIOIIME 3a/JlaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, HHTEpBaJbl, 3alHUCbhIBATb YHUCIIOBbIE NPOMEXYTKH Ha
areOpanyecKoM s3bIKeE.

Otmedarh B KOOPIAMHATHOM IJIOCKOCTH TOYKH I10 33JaHHBIM KOOpJAWHATaM; CTPOUTh
rpaduxu tuHedHbIX QyHkuuit. Ctpouts rpaguk Gynkuuu y = kx + b.

OnuceiBaTh € MOMOIIBIO (PYHKIMI H3BECTHBIE 3aBUCHUMOCTU  MEXKIY

BeIMYMHAMH (110 aJrOpPUTMY Y4YeOHBIX NIEHCTBHIl): CKOPOCTb, BpEMs, PAacCTOSIHHE; IIEHa,
KOJMYECTBO, CTOUMOCTb; IPOU3BOJUTEIBHOCTD, BPEMsI, 00bEM pabOTHI.

HaxoauTh 3HaueHue pyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[TonumaTte rpaduueckuil crnoco® MPEACTaBICHUS U aHaIu3a HWHPOPMAILUH;
U3BJIEKaTh U HWHTEPIPETUPOBATH HHPOPMALIMIO U3 TpapUKOB pealbHBIX MPOLECCOB U
3aBHCHUMOCTEH.

8 KJIACC

Yucna u eévtuucnenus

Hcnonp30BaTh HaYaJIbHBIE NPEICTABICHUAS O MHOYKECTBE JIEVCTBUTEIBHBIX YACEI U1
CpPaBHEHMsI, OKPYTJIEHUSI U BBIYMCICHUN; U300paXkaTh EHCTBUTEIbHBIE YMCIA TOYKAMHU Ha
KOOPJIMHATHOMN IIPSIMOU.

[TpuMeHsTH MOHATHE apU()METHUIECKOTO KBAJAPATHOIO KOPHS; HAXOIUTH KBaJIpaTHbIC
KOpDHHM, MCHOJb3yS TMpPU HEOOXOAMMOCTH KaJIbKYJATOpP; BBIMNOJIHATH MpOCTEUIINE
npeoOpa3oBaHus BBIPAXKEHHUH, cOAepXkKallUX KBaJpaTHble KOPHH, HUCIOJb3ys CBOMCTBa
KOpHEM.

Hcnonp3oBaTh 3amucu OOJBIIMX M MaJbIX YHCE C TIOMOIIBIO ACCATUYHBIX ApOOeH U
creneHe yucna 10.

Anzedpauueckue eviparxccenus

[IpyMeHsTh MOHATHE CTENEHU C IENIBIM MOKa3aTesIeM, BBINOIHITh MpeoOpa3zoBaHus
BBIPAKEHUH, COJIepIKAILIMX CTETNIEHH C 1IeJIbIM MToKa3zaTeseM (C UCTOIb30BaHUEM CIIPaBOYHOMN
uHpOpMAIHH).

BBINOMHATE ~ HECIOXKHBIE  TOXAECTBEHHBIE  IIPEOOPA30BaHUS  PALMOHAIBHBIX
BBIPDA)KEHUH Ha OCHOBE IMpaBWi JACHCTBUI HAJ MHOTOWIEHAMHU M alredpanyecKuMu
IpoOsiMU.

PackiagpiBaTh KBaJApaTHBINA TPEXWIEH HA MHOXKUTEIIN.
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[TpuMeHnsaTs npeoOpa3oBaHMs BBIPAKEHUM Ul pEIIeHUs pa3lM4yHbIX 33434 U3
MaTEMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEaTIbHON TPAKTUKH.

Ypaeunenus u nepasencmea

Pemarps nuHeliHble, KBaJgpaTHbIE YpaBHEHHUs (C MCIOJIb30BAHUEM CIIPAaBOYHOMN
MH(}OPMALMK) U pallMOHAJIbHBIE YPABHEHHUS, CBOJSALINECS K HUIM, CHCTEMBI IBYX YpaBHEHUI
C IByMsI IIEPEMEHHBIMU.

[IpoBOAXTH IPOCTENIINE UCCIIETOBAHNS YPABHEHUN U CUCTEM YPABHEHU, B TOMUNCIIE
C IPUMEHEHHEM TpaUUYEeCKUX NpeACTaBICHUN (yCTaHABIMBATh, UMEET JU YpaBHEHUE WIIU
CHUCT€Ma ypaBHEHHWH peEIIeHHUs, €Clii UMEET, TO CKOJBbKO, U Ip.) C OMNOpPOH Ha aJrOpUTM
y4eOHBIX TCHUCTBUH.

[lepexoauth OT clOBECHOM (hOPMYIMPOBKH 3aJauM K €€ anredpanyeckoid MOJAENIu ¢
IIOMOILBI0 COCTABJICHHs YPAaBHEHMS WIM CHUCTEMbl YpPAaBHEHUM, MHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1auyl IIOJIYyYEHHBIM PE3yJIbTar.

IIpuMeHATH CBOWCTBA YHCIOBBIX HEPABEHCTB [UIl CPAaBHEHUS, OLICHKH; pEIIATh
JMHEWHbICE HEPAaBEHCTBA C OJHOW TMEPEeMEHHOM W HX CHUCTEMBI, JaBaTh TrpadUyuecKyro
WJUTIOCTPALIMIO MHOXKECTBA PELIEHUI HEPaBEHCTBA, CUCTEMBI HEPABEHCTB.

Dynukyuu

OnepupoBaTh Ha 0a30BOM ypoBHE (YHKIMOHAIbHbBIE MOHATUSA U S3bIK (TEPMMHBI,
CHUMBOJIMYECKHE 0003HAUYCHHUS); ONIPEACIATh 3HaUeHHE (QYHKIIMHU M0 3HAYCHHUIO apryMeHTa;
OTIpeNIeNATh CBOIMCTBA (PYHKIIUU 110 €€ rpaduKy.

Crtpouts rpaduKy 3IEMEHTAPHBIX QYHKIMHA BUAa , Y =x%, y=x>,y =+/x ,y=

%C; OIMMCHIBATh CBOMCTBA YUCIOBOW (YHKIUU 10 €€ rpaduky (mpu HEOOXOAUMOCTH C

HAIPABJIAIONIEH TOMOIIBIO).

9 KJIACC

Yucna u evluucnenusn

CpaBHUBATh U YIIOPSA10YMBATh PALIUOHAIIBHBIE U UPPALMOHAIBHBIE YHCTIA.

Bomonuate apupmeTnueckue JeMCTBUA C  pAIlMOHANIBHBIMH YHCIAMH, COYeTas
YCTHBIE U TUCbMEHHBIC PUEMBI, BBIIIOJIHATH BEIYMCIICHUS C UPPALIMOHAIIBHBIMA YHCIAMHU.

Haxomute 3HaueHus cTeneHEN C LEJIbIMU IIOKAa3aTeIsIMU U KOPHEH; BBIYUCIITH
3HAQYEHMS YUCIIOBBIX BBIPAKECHUM.

OKpyIJIsITh JEHCTBUTENIBHBIEC YHCIIA, BBINOJIHATD MIPUKNAJIKY PE3YyJbTaTa BEIYMCIICHHUI,
OLICHKY YMCJIOBBIX BBIPAKCHUM.

Ypasnenun u nepasencmea

Pewars nuHelHBIE W KBaJpAaTHBIC YPABHEHHUs, YPAaBHEHHs, CBOIAILMECS K HUM,
npocTeiie ApoOHO-palOHAIbHbIE YPaBHEHUS.

Pemate npocTeinime cCucTeMsl ABYX JIMHEWHBIX YPABHEHNUHN C IByMsI IEPEMEHHBIMU U
CUCTEMBbl JBYX YpaBHEHHMH, B KOTOpPBIX OJHO YypaBHEHHME HE SIBISETCS JUHEHHBIM (110
BU3YaJIbHOU omope).

Pemarp mpocreiilue TEKCTOBbIE 33Jaud alreOpanyeckuM CHocoOOM € MOMOIIbIO
COCTaBJICHUS] YPABHEHUSI WJIM CUCTEMBI IBYX YPaBHEHUH C JBYMs IEPEMEHHBIMH.

[IpoBOAXTH IPOCTENIIINE UCCIIEAOBAHNS YPABHEHNUN U CUCTEM YPABHEHUN, B TOMYUCIIE
C TIpUMEHEHHEM TrpaUYecCKuX IMpenCcTaBIeHU (yCTaHABINBATh, UMEET JU YpaBHEHHE WIIH
CUCTeMa ypaBHEHUH pelIeHus], €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemarps nuHeiiHble HepaBeHCTBa, KBaJpaTHbIE HEPABEHCTBA; M300pakaTh pellleHue
HEPABEHCTB Ha YUCIIOBOU NPSMOM, 3aIIMCHIBATh PELICHUE C TIOMOILBIO CHMBOJIOB.
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Pemare cucTeMBl JIMHEWHBIX HEPABEHCTB, CUCTEMBbl HEPABEHCTB, BKJIIOYAIOLIUE
KBaJI[pATHOE HEPABEHCTBO; M300pa)kaTh pEIICHHWE CHCTEMbl HEPABEHCTB Ha YHUCIIOBOM
MPSIMOM, 3aIUCHIBATh PELIEHUE C IOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEIICHUN PA3IMYHbIX 3a/1a4.

Dyukyuu

PacnoznaBath  (QyHKIMM U3y4deHHBIX BHJOB. [loka3bpiBaTh CXEMaTHUYECKH
pacrosoKeHrne Ha KOOPAUHATHOM IJIOCKOCTH rpadukoB QyHKIMH BUAA: y = kx, y = kx

B 33aBUCHUMOCTH OT 3HA4YCHUM

+basy:ax2+bX+Cay:x3ay= \/anzx
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K02(ppHUIIMEHTOB; ONTUCHIBATh CBOMCTBA (YYHKITHH.
Ctpouth 1 HM300paxaTh CXeMaTH4YeCKH TpaduKy KBAAPATHYHBIX (PYHKIUH,

OINMCHIBATh CBOMCTBA KBAJAPATUUHBIX PYHKIUHI IO UX rpapuKaM.

PacrozHaBaTth KBaApaTU4YHYIO (QYHKIUIO 10 (QopMyJie, HPUBOAUTH HPUMEPHI
KBaJIpAaTUYHBIX (QYHKIUI U3 peanbHOM KU3HU, PU3UKU, TEOMETPUH.

Apugpmemuueckan u ceomempuueckan npozpeccuu

Pacnio3HaBath apu(MeTHYECKyI0 M TE€OMETPHUYECKYI0 HPOIPEecCHM IpH Pa3HbIX
crioco0ax 3aJaHusl.

BbINOMHATE BEIYMCIIEHUS C UCIIOJIB30BaHUEM (POPMYII 72-T0 YJIeHA apU(PMETHUECKON U
reOMETPUYECKON MPOrpeccHif, CyMMbl HEpPBBIX 7 WIEHOB (C OMNOPOH Ha CIPaBOYHYIO
nHpopMaIu).

Pemarp 3amaum, CBSi3aHHBIE C YKCIOBBIMU IOCIIEOBATENIBHOCTSMHU, B TOM YHCIIE
3aJ1a4M U3 PEATbHOM KU3HU (C UCIIOJIb30BAHUEM KaIbKYJIATOPA, UH(PPOBBIX TEXHOJIOTHH).

IUDIAHUPYEMBIE TIPEJIMETHBIE PE3VJIbTATHI OCBOEHUS ITPUMEPHOM
PABOYEU ITPOI' PAMMBI KYPCA «'EOMETPHSI» (ITO TOJAM OBYUYEHI )

OcBoenue yuebHOro Kkypca «l'eomeTpus»» Ha ypOBHE OCHOBHOIO OOLIETo
oOpa3oBaHusi  JOJDKHO  OOecrneurMBaTh  JIOCTH)KEHHME  CIEAYIOIIMX  IPEIMETHBIX
00pa30BaTENbHBIX PE3YIbTATOB:

7 KJIACC

Pacnio3HaBaTh u3y4YeHHBbIE T€OMETpUUYECKHE (UTypbl, ONpPENesITh HUX B3aUMHOE
pacmnojokeHue, n300paxkarb TeoMeTpuuecKre (UIyphl; BBIMIOJIHATh YEPTEKU MO YCIOBHIO
3anaun. M3MepsTh JIMHEWHbIE U YIIOBbIE BEJIMUMHBL. PemaTh 3ajauu Ha BBIYKMCIICHUE JIJINH
OTPE3KOB U BEJINYUH YTJIOB.

Jenatp rpyOyi0 OLIEHKY JUHEHHBIX M YIJIOBBIX BEJIMYMH NPEIMETOB B peanibHOU
KU3HHU, pa3MEpPOB MPUPOAHBIX 00bEKTOB. Pasnmuuare pazMepsl 3THX OOBEKTOB IO HOPSAKY
BEJINYUHBI.

CTpouTh 4YepTeXM K TE€OMETPUYECKUM 3aJadaM (C HCIOJIb30BAHMEM CMBICIOBOM
OTIOPBI: HABOASIIME BOIIPOCHI W/WIIM aIrOpUTMa y4eOHBIX JeHCTBUIA).

ITonb30BaTbCsl MPU3HAKAMU PABEHCTBA TPEYTIOJBHUKOB, MCIIOJIB30BATh IPU3HAKU U
CBOICTBa paBHOOEIPEHHBIX TPEYTOJIBHUKOB IIPH PEIICHUH 3a/1a4.

IIpoBOoMTH HOKA3aTENbCTBA HECIOKHBIX I€OMETpUYECKUX TeopeM. Ilomb3oBarbes

IIPU3HAKAMH PABEHCTBA NPSAMOYIOJBHBIX TPEYIOJbHUKOB,

CBOMCTBOM MEIWaHbl, NPOBEAEHHOW K THUIIOTEHY3€ HIPSIMOYTOJIbHOTO TPEyTrOJbHUKA, B
pelIeHNH TEeOMETPHUYECKUX 3a7ad (C HCIOJb30BAaHUEM 3PUTEIbHONW HATJISIHOCTU W/WUIH
BepOaIBLHOM OIOPHI).

OnpenensTe NapajieIbHOCTh IPSIMBIX C TOMOUIBIO YIJIOB, KOTOpbIE 00pa3yeT CHUMU
cekymas. Onpenensarb NapajuieJbHOCTh NPSIMBIX C ITOMOIIbIO PABEHCTBA PACCTOSIHUM OT
TOYEK OJHOU MPSAMOM O TOYEK IPYTrof IPsIMOM.

Pemats 3a1aun Ha kieTuaToit Oymare.

[TpoBOANTH BBIYMCIECHUS M HAXOAWTh YHMCIOBble U OYKBEHHbIE 3HAYEHUS YIJIOB B
T€OMETPUUECKUX 3a/1a4aX C UCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
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MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB, 0Opa30BaHHBIX MPHU NEPECCUCHUH JBYX MapaJLICITbHBIX
MpSAMBIX CeKyllel. PemaTe mpakTHyecKue 3aa4u Ha HaXO0XKJECHUE YTJIOB.

NmeTp ipeacTaBieHne 0 MOHATHE TEOMETPUIECKOTO MECTA TOUEK.

@opMyJIMpOBaTh OMNPEACIICHUS OKPYKHOCTH M Kpyra, XopAbl M JguaMeTpa
OKPY’KHOCTH, TIOJIb30BaTbCSI HMX CBOMCTBAMHU. YMETh MPHUMEHATh 3TH CBOMCTBA NpPHU
pELICHUH 3a/1a4.

OpHeHTUPOBATHCS B MOHATUSIX: OMMMCAHHAS! OKOJIO TPEYTOJbHUKA OKPY>KHOCTh, LICHTP
OMUCaHHOM OKpyxHOCTH. OmnepupoBarh Ha 0a30BOM YpOBHE (akTaMu O TOM, YTO
OMCCEKTPUCHl YIJIOB TPEYroJbHHUKA TIEPECEKalOTCd B OJHOM TOYKE, WU O TOM, YTO
CEpEMHHbBIC MEPIEHIUKYIJISIPI K CTOPOHAM TPEYTrOJIbHUKA TIEPECEKAIOTCS B OJTHOM TOUKE.

OpueHTHpOBaThCA B TOHATHUSAX U OMEPUPOBATH Ha 0A30BOM ypOBHE: KacaTelbHas K
OKPYXHOCTH, TEOpPEMA O MEPNEHAUKYJIIPHOCTH KacaTEIbHOM M pajnyca, MPOBEAEHHOTO K
TOYKE KacaHHsI.

NmMmeTr mpeacTaBieHHME O TMPOCTEUINIUX TEOMETPUUECKUX HEPaBEHCTB, MX
MPAKTUYECKOM CMBICIIE.

[IpoBOINUTH OCHOBHBIE TE€OMETPUYECKHUE IOCTPOCHHUS C IIOMOIIBIKD LHUPKYJIS H
JIMHEUWKH.

8 KJIACC

Pacmno3HaBath OCHOBHBIE BUJIBI YETHIPEXYTOJIHLHUKOB, UX AJIEMEHTHI, MOJIH30BaThCS
WX CBOWCTBAMH IIPH PEUICHUH T€OMETPUUYECKUX 3aau.

OpueHTHPOBATHCA B MOHATHH — TOUKHU MEPECEUCHHUS MEANAaH TPEYroJibHUKa (IeHTpa
Macc) B peUIeHUH 3a4a4.

Bnagerp moHsSTHEM CpeqHEN JWHUU TPEYTONbHUKA M Tpamneluy, MPUMEHSITh HX
CBOMCTBa MpU PEHICHHH MPOCTEUIINX TeOMETpHUecKHX 3anad. MmeTs mpencraBieHHE O
teopeMe Daiieca U TeOpeMe O NMPONMOPIUOHATBHBIX OTPe3KaX, MPUMEHSTh UX JUISl PEIeHUs
MPAKTUYECKUX 3a/1a4 (C OTOPOM Ha 3pUTETBHYIO HArJISJHOCTD).

[IpumeHsTh TpU3HAKKM TOAO00MS TPEYrOoJbHUKOB B  PEIICHUU  HECIOKHBIX
reOMEeTPUYECKHUX 3a/1ay.

[Tonb3oBarbest TeopeMoit [Mudaropa 11 penieHns reoMeTpUYecKUX U MPaKTHYECKUX
3azay.

Bnaners noHATUSIMU CMHYCa, KOCUHYCA U TaHT€HCA OCTPOrO yIja MpsIMOYTrOJbHOTO
TpeyroibHuKka. [101b30BaThCsl ATUMU MOHATUSAMU JIJIs1 PEIICHUST MPAKTUYECKUX 3adad (Mpu
HEO0OXOUMOCTH C OTIOPOM Ha aJITOPUTM MPABUIIA).

Boruncnare (paznuyabiMu criocob6amu) (C OMOpoil Ha CIPaBOYHYIO HH(POPMAIUIO)
TUIOLIa/Ib TPEYTOJbHUKA U IJIOMIA MHOTOYTONBHBIX (PUryp (MOIB3YSCh, I/1e€ HE0OXO0IMMO,
KJIBKYJISITOPpOM). [I[pUMEHSTh MOTydYeHHbIE YMEHUS B MPAKTUYCCKUX 3a/1auax.

Brnaners moHATHUAMM BIOMCAHHOTO M LIEHTPAJbHOIO YIja, UCIOJIb30BaTh TEOPEMBI O
BIIMUCAHHBIX yTJaX, yriaXx MeXAy XOopAaMH (CEKYIIMMH) W yTIJe MEXIy KacaTelbHOW U
XOpJIO¥ MPpU PEIICHUU TPOCTEUIIINX TEOMETPUUSCKUX 3a7ad.
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Bnagerb TOHSATHEM ONHMCAHHOTO YETHIPEXYTOJIbHHWKA, TPUMEHSTh CBOICTBa
OMKMCAHHOTO YETHIPEXYTONIbHUKA TIPU PEIICHUU MTPOCTEHIINX 3a/1aY.

[IpuMeHATH MOJTyYEHHbIC 3HAHUS Ha MPAKTHUKE — CTPOUTH MaTEMaTUYECKUE MOJIETH
JUIS 3a]1a4 peaIbHOM JKM3HU U TIPOBOAMTH COOTBETCTBYIOIIME BBIUMCIICHUS C IPUMEHEHUEM
Mo100Us U TPUTOHOMETPUH (TIONB3YSACh, T/Ie HEOOXOAUMO, KaTbKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETpHUYECKHE (YHKIMH OCTPBIX YIVIOB, HaXOJUTh C UX IOMOIUIbIO
pa3IUYHbIE AJIEMEHTHl MPSAMOYTOJBHOTO TPEYroJbHUKA («PEIIEHHE NPSIMOYTOJIbHBIX
TpPEeyroJIbHUKOB»). Haxoauts (C MOMOLIBIO KaJbKyJIsATOpa) JUIMHBI M YIJIBl I
HEeTaOJIMYHBIX 3HAYEHUH.

[Tonb3oBaTbecst  (opMynaMH TPUBEAEHUS W OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKJIECTBOM JUIsI HAXOXKIECHUS COOTHOLIEHUN MEXIYy TPUTOHOMETPUYECKUMHU BEJINYMHAMU
(c omopoii Ha CIIPaBOYHYIO HH(POPMAIIHIO).

Hcnonb30BaTh TEOPEMbl CHHYCOB M KOCHHYCOB JUISl HAaxOXKICHHUS Pa3IUYHBIX
3JIEMEHTOB TPEYTOJIbHUKA («pelIeHHe TPEyTrOJIbHUKOBY»), MPUMEHSATh UX IPH PELICHUH
IIPOCTEHIINX T€OMETPUYECKHUX 3a/1ay.

Bnagerp mnoHaTHAMH TpeoOpa3oBaHUS MOJ00HSA, COOTBETCTBEHHBIX HJIEMEHTOB
noo0HBIX ¢uryp. Ilomp3oBaThcst cBONHCTBaAMHM MOAOOMS NPOU3BOJBHBIX (QUIYpP, YMETh
BBIUUCIIATh JUIMHBI M HaXOJIUTh YIJbl y NOJOOHBIX ¢uryp (o ajropurMmy ydeOHBIX
nevictBuii). [IpuMeHATh CBOMCTBA MOA00MS B MPAKTUYECKUX 3ajadax. YMETh IPUBOIUTH
IpUMEPBI MOJOOHBIX (GUTYP B OKPYIKAIOILIEM MUPE.

[Tonp30BaThCst TeOpeMaMH (110 BU3YalbHOM OMOPE) O MPOU3BEIACHUN OTPE3KOB XOpPI,
O MIPOU3BEIEHUH OTPE3KOB CEKYLINX, O KBaJApaTe KacaTelbHOM.

[Tonb30BaThCcsl BEKTOpaMH, MOHUMATh MX TFEOMETPUYECKUNA M (DU3UYECKUI CMBICI,
IPUMEHATh UX B PEIICHWU FeOMEeTpUYECKUX M (uznueckux 3amad. [IpuMeHsTh ckaasipHOe
IIPOM3BEACHUE BEKTOPOB AJIs1 HAX0XKACHUS JUIMH U YIJIOB.

[Tonb30BaTbCcsi METOAOM KOOPAMHAT Ha IUIOCKOCTH, NMPUMEHSATH €ro B pPELICHUHU
reOMETPUYECKUX U NPAKTUYECKHUX 3a/1a4.

Branets NMOHATHAMU NMPAaBUIBHOTO MHOTOYTOJIBHHMKA, JUIMHBI OKPY’KHOCTH, JJIMHBI
IYTH OKPYKHOCTHU M paJJuaHHOU MephI yIila, YMETh BHIYUCIIATH IJIOMIA b KPyrau ero yactei
(c omopodi Ha cmopaBouHyl uHpopmanuio). I[IpuMeHSATH TONydYEeHHbIE YMEHHUS B
MIPAKTUYECKUX 3a7a4ax.

Haxoauts ocu (W1n HEHTPBI) CAMMETPUH QUTYP, TPUMEHSTH IBUKEHHS IIJIOCKOCTH B
MPOCTEUIINX CIydasiX.

[TpuMeHATh MONy4YEHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTHh MATEMATHYECKUE MOJEIIN
IUI 3a]1a4 peaJIbHOM JKM3HU U IPOBOAMTH COOTBETCTBYIOIINE BBIUMCIIEHUS C IPUMEHEHUEM
M0100Ms U TPUTOHOMETPUUYECKUX QYHKUUHN (TIOJB3YACh, I/Ie HEOOX0IUMO, KAIbKYJIITOPOM).
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IIJTAHUPYEMBIE ITPEJMETHAIE PE3VJIbTAThI OCBOEHHS [TPUMEPHO
PABOYEN ITPOIPAMMBI KYPCA «BEPOSITHOCTb I CTATUCTUKA» (I1O
I'OJAM OBYUYEHNA)

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs Kypca «BeposiTHocTh M cTaTucTHKa» B 7-9
KJIaccaxX XapaKTepU3YyIOTCs CIEAYIOMUMHA YMEHUSIMHU.

7 KJIACC

YuraTte HHPOpMaLNIO, IPEACTABICHHYIO B Ta0/IMIaX, HA AMAarpaMMax; IpeACTaBIsATh
JAaHHBIE B BUJIE TaOJUII, CTPOUTD AHArpaMMbl (CTOJIOUKOBBIE (CTOIOUATHIE) U KPYTOBBIE) TIO
MaccuBaM 3HA4€HHUHl (C HCIIOJIb30BAaHUEM 3pUTENbHOM HAIJSJHOCTH W/WIM BepOabHOU
OTIOPHI).

OnucelBaTh U MHTEPIPETUPOBATH pEaTbHbIE YMCIOBBIE JAHHBIE, NPECTABICHHBIE B
Tabauiax, Ha AuarpaMMax, rpadukax.

OpueHTHpOBaThCS B MOHATHAX M ONEPUPOBAaTh UMH Ha 0a30BOM YpPOBHE:Cpe/IHEe

apudmMeTndeckoe, MeuaHa, Hauoosipliiee 1 HauMeHblee 3HaueHus, pazmax.MiMeTsb

MIPEACTaBICHUE O CIy4YalHOM W3MEHYMBOCTM HAa NpUMEpax LEH,

¢u3NUeCKUX BEIMYMH, AaHTPOIOMETPUYECKUX NAHHBIX; UMETh MPEACTABICHUE O
CTaTUCTUYECKON YCTOMYHUBOCTH.

8 KJIACC

N3Bnekath u mpeoOpa3oBbiBaTh MHGOPMAIMIO, MPEICTABICHHYIO B BHUJAE TaOJHII,
auarpamm, rpaduKoB; MPEACTaBIATh JaHHBIC B BUJIE TAOMUII, AUarpamMm, rpauKoB.

OnuceiBaTh MOCIE COBMECTHOTO aHalIW3a JaHHBIE C TOMOIIBI CTATUCTUUYECKHUX
MoKasaTesneil: CpeIHUX 3HAaYeHU U Mep paccermBaHus (pa3Max, AUCIIEPCUS U CTAaHAAPTHOE
OTKJIOHEHHE).

Haxonuth 4acTOTHl YHCIOBBIX 3HAYEHUW M YACTOTHI COOBITHH, B TOM YHCIE IO
pe3yapTaTaM M3MEpPEeHUN U HaOMIOJICHHH (C HMCHOJb30BAaHWEM 3PHUTEIBHOW HATJIsAIHOCTH
W/Aiv BepOaTbHOM OTOPHI).

HaxomuTe BeposSITHOCTH CIIy4alHBIX COOBITHII B OIBITaX, 3Hasi BEPOSTHOCTHU
AJIEMEHTApPHBIX COOBITHI, B TOM YHCJII€ B OMbBITaX C PAaBHOBO3MO>KHBIMU SJIEMEHTAPHBIMU
COOBITHSIMH (C UCTIOJIb30BAHUEM 3PUTEILHON HATJISITHOCTH W/WIIA BepOabHON OTOPHI).

Hmets ipenicTaBieHue o rpauueckux MOJEINSX: JePeBO CIy4aifHOTO SKCIIEPUMEHTA,
JUarpaMmsel DHepa, YUCI0Bas MpsMasl.

OnepupoBaTh TOHSATUAMH Ha 0a30BOM YpPOBHE: MHOXECTBO, ITOJMHOXKECTBO;
BBITIOJIHATh ONEpallMd HAJl MHOXECTBAMU: OObEIUHEHUE, TEepeceueHue, IOIOJIHCHUE;
MEPEUYUCIISTh 3JIEMEHTHl MHOXECTB; MPUMEHATH CBONCTBA MHOXECTB (C HCIOIb30BAHUEM
BHU3yaJIbHOU OTIOPHI).

Hmets mipesicTaBienne o rpaduuecKoM MPeICTaBIeHUE MHOXKECTB M CBSI3EH MEXITy
HUMHU JUIsI ONTUCAHUS MPOILIECCOB U SIBICHWW, B TOM YMCII€ IIPU PELICHUU 3a7ad U3 JIPyTrux
Y4EOHBIX TIPEIMETOB U KYpPCOB.
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9 KJIACC

W3Bnekarr u mpeoOpa3oBbiBaTh HHGOPMALIMIO, NPEACTABICHHYI0 B Pa3JIMUHBIX
HMCTOYHHMKAX B BUJAE TAaONUIl, nuarpaMm, rpadukoB; MpeACTaBIsATh JaHHbIE B BHJE TAaOIUIL,
nuarpamm, rpaduKoB.

Pemate mpocreiiiive 3agauu OpraHU30BaHHBIM IMEpe0OpPOM BapUAHTOB, a TAKKE C
UCIOJIb30BaHNEM KOMOWHATOPHBIX MPABUI U METOJIOB.

Nwmets mpencTaBieHne 00 OMUCATENbHBIX XapaKTEPUCTUKAX JJII MaCCUBOB YHCIIOBBIX
JTAHHBIX, B TOM YHUCJI€ CPEIHHUE 3HAUCHUS U MEPhI pacCEUBaHUSL.

Haxoauts 4acToThl 3HAYE€HUW W YACTOTHl COOBITHSA, B TOM YHCIE MOIb3YACH
pe3yibTaTaMu TMPOBEAEHHBIX H3MEpEeHUN U HaOMIoAeHH (C OMmopod Ha CIPaBOYHYIO
uHpopMaIuo).

Haxoauts BeposATHOCTU Cily4alHBIX COOBITUN B M3YYEHHBIX OIBITAX, B TOM YHCIE B
OMbBITaX C PABHOBO3MOXHBIMU DIIEMEHTAPHBIMH COOBITHSIMU, B CEPHUSIX HCHBITAHUN 10
MIEPBOTO yCIiexa, B CepusiX uctblTanuii bepuyu.

NwmeTth npencraBiaeHne o Ciyd4aliHOW BEJIUYMHE U O pACOPEACICHUN BEPOSITHOCTEH.

Nwmets nipeacTaBieHne o 3aK0HE OOJIBIIUX YKCEI KaK O MPOSIBICHUN 3aKOHOMEPHOCTH
B CITy4ailHOW M3MEHUYMBOCTHU M O POJIM 3aKOHA OOJBIINUX YHUCE B IPUPOJIE U OOIIECTBE.
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Kpurepun 1 HOpMbI OLIEHKH 3HAHUI 00y4aI0IIUXCH

[Ipu onenuBanuu pabor gereit ¢ OB3  yuuTHIBalOTCSA OCOOEHHOCTH UX
NCUX0(U3NOIOTMYECKOTO PA3BUTH.

OIIeHKa MACBMEHHBIX KOHTPOJbHBIX p360T Oﬁy‘lalOIIII/IXCH o MaTeMaTHuKe.

Omeem oyeHueaemcsn OMMemKoul «5», ecau:
- pa60Ta BBIIIOJIHCHA ITIOJIHOCTBIO,
— B JIOTHYCCKHUX PACCYKIACHUAX U 000CHOBAHHUH pE€IICHuA HET HpO6CHOB u OH_II/I6OK;

— B pELICHUU HEeT MaTeMaTHYeCKUX OIMOOK (BO3MOXKHA 0/1HA HETOYHOCTb, OIIUCKA, KOTOpast
HE ABIISICTCA CJIEJCTBUEM HE3HAHUS WM HETIOHMMAaHUS y4eOHOTO MaTepHana).
Ommemka «4» cmasumcsa 6 cieOyIOWUX Cayuanx:

— pa0oTa BBINOJHEHA MOJIHOCTHIO, HO 0OOCHOBAHUS LIaroB PELIeHUs HEeO0CTaTOUYHbI (€CiIu
yYMEHHE 000CHOBBIBATH PACCYKACHUS HE SBISUIOCH CIIEIHATIBHBIM 0ObEKTOMITPOBEPKH );

— JIOIYLLEHbI OJJHA OIIMOKA UJIU €CTh JIBa — TPU HEJIOUETA B BBIKJIA/IKAX, PUCYHKAX, UEPTEXAX
WM rpadukax (€ciu 3TH BUJIbI pabOT HE SBJISJIUCH CIIEHUAIbHBIM O0BEKTOM ITPOBEPKHU)
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Ommemka «3» cmagumcs, eciu:

— JmomyiieHo OoJiee OJHOM OMMOKHM WK Oojiee IBYX — TPeX HEJOUETOB B BHIKIIAJIKAX, Yep-
TeXax WM rpadukax, HO OOyJaronuiicss o0agaeT o0s3aTeIbHBIMU YMEHUSMU O TIPOBEPSIeMOM
TEME.
Ommemka «2» cmagumcs, eciu:

— JIOTyIIEHBI CYIIECTBEHHBIE OIIMOKH, OKa3aBIIue, YTO oOydaronmiics He o0nagaer o0s3a-
TeIbHBIMU YMEHUSIMHU T10 JAHHOW TEME B MOJHON Mepe.

OIIeHKa YCTHBIX OTBETOB oﬁyqamumxca mo MaTeMaTuKe

Omeem ouyeHueaemcsn OMMemKoul «5», eCciu y4€HUK:

— TIOJIHO PAcKpbUI COZAEp)KaHUE MaTepuaia B o0beMe, NMPeTyCMOTPEHHOM IMPOrpaMMOi U
y4eOHHUKOM;

—  M3JI0XKWJI MaTepual IPaMOTHBIM SI3BIKOM, TOYHO HCIIOJIb3YsI MAaTEMaTHUECKYI0 TEPMUHO-
JIOTHIO U CUMBOJIUKY, B OIIPE/ICIICHHOMN JIOTHYECKOM MOCIe0BATEIbHOCTH;

— TPaBWIBHO BBIIIOJHII PUCYHKH, YEPTEXKHU, IPa(UKU, COIMYTCTBYIOIINE OTBETY;

— TIOKa3aJl yMEHHE WLIIOCTPUPOBATh TEOPUI0 KOHKPETHBIMHU IIPUMEPAMU, IPUMEHSATH €€ B
HOBOM CUTYallMU NPH BBIIOJIHEHUH PAKTUUECKOTO 3a[aHHUs;

— MPOJEMOHCTPHPOBAJ 3HAHHE TEOPUH paHee M3yUCHHBIX COIYTCTBYIOIIMX TeM, chopmu-
POBAHHOCTb W YCTOMYMBOCTB UCIOJB3YEMBIX IIPU OTBETE YMEHUH U HaBBIKOB;

— OTBCYaAJI CaMOCTOATCIBHO, 0e3 HaBOIALIUX BOIIPOCOB YUUTCIIA,

— BO3MOJXHBI OJJHA — ABC HCTOYHOCTHU IIPHU OCBCIICHHUC BTOPOCTCIICHHBIX BOIIPOCOB WJIK B
BBIKJIaJIKaX, KOTOPBIC YYCHHK JICTKO UCITPABUJII ITOCJIC 3aMCYAHUSA YIUTCIIA.

Omeem ouyenuesaemcsa OMMEMKOIL «4», ecau ydoeﬂemsopﬂem 6 OCHO6HOM mpeﬁosauuﬂm HA OUEHKY
«5)), HO npu IMoOm umeem O0UH U3 HEOOCMAMKOB:

— B U3JIOKEHUU JIOMYIIEHBI HEOObIINEe MPoOeIbl, HE UCKA3UBIIIEE MATEMATHIECKOE CO/IEP-
’KaHHe OTBETA;

— JOIIYHCHBbI OJUH — JABa HEAOYCTA IIPU OCBCHICHHWHU OCHOBHOI'O COACPKAHUA OTBCTA, UC-
IMPAaBJICHHBIC IMOCJIC 3aMCYAHUS YUHUTECIIA,

— JOIIYHICHLI omnoOKa uim Ooee ABYX HCOOYECTOB IIPpU OCBCUICHUH BTOPOCTCIICHHBIX BO-
IMPOCOB UJIK B BBIKJIaJIKaX, JICTKO MCIIPABJIICHHBLIC ITOCJIC 3aMCYaHUs YUUTCIIA.

Ommemka «3» CImaguUmcs 6 Cﬂedylomux cayuanx:

— HEMOJHO PACKPBITO cofepk aHHe MaTepuaia (Coaep:kaHue U3JI0KEHO (pparMeHTapHO, HE
BCer/ia Mocie10BaTeNIbHO), HO TIOKa3aHo oOliee MOHUMAaHKE BOIIPOCa U MPOJEMOHCTPUPOBAHbI yMe-
HUS, JOCTaTOYHBIE JJI1 YCBOEHMsI IPOrpaMMHOT0 MaTepuana (onpeaeneHsl « TpeOoBaHUSAMU K Ma-
TEMaTUYeCKOM MOATOTOBKE YUAIMXCs» B HACTOALIECH MTporpaMme 1o MaTeMaTHKe);

— HMMEJINCh 3aTPYJHEHUS WU JIOMYIIEHbI OIUMOKHU B ONPE/IETICHUH MaTEMaTHUECKON TepMU-
HOJIOTHH, YepTeXkax, BBIKJIAJAKAX, UCIPABICHHBIE 110CIIE HECKOJIbKUX HABOJASIIMX BOIPOCOB YUH-
TEIs,

— YYEHHK HE CIIPABWJICS C IPUMEHEHUEM TEOPUH B HOBOM CUTYaLlMH TP BBINIOJIHEHUH IIPAK-
TUYECKOTO 3a/1aHusl, HO BBITIOJHUII 33JaHUSI 00s13aTEIbHOTO YPOBHSI CJIOKHOCTHU MO JAHHOU TEME;

— HpH JOCTATOYHOM 3HAHUHU TCOPECTHUYCCKOI'0 MaTCpHajia BbIABJIICHA HEAOCTATOYHAA C(I)Op-
MHPOBAHHOCTHE OCHOBHBIX YMCHI/Iﬁ 1 HaBBIKOB.

Ommemka «2» cmagumcs 6 c1e0yIouux Cayuanx:
— HE PacKphITO OCHOBHOE COJIEpyKaHHe yueOHOTo MaTepHaa;
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— O0OHapyXeHO He3HaHHE YYEHHUKOM OombIlell WiM Hamboyee BaXHOH 4YacTH y4eOHOro
Mare- puana;

— JIOMYIIEHBI OIIMOKH B ONPEICICHUH MMOHATHH, TIPU UCIIOIBb30BAaHUN MaTEMaTUYECKON Tep-
MHUHOJIOTHH, B PUCYHKaX, Ye€pTeXax WM rpadukax, B BBIKIAIKAX, KOTOPbIC HE UCIIPABIICHBI 110CIE
HE-CKOJIbKMX HaBOSLIUX BOIIPOCOB YUUTEI.
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TEMATHUYECKOE INTAHMPOBAHUE

5 kaacc (ve menee 170 u)

Ha3zBpanue
pa3aena (Tembl)
Kypca (4uciio

OcHoOBHOE coiep:KaHue

OcHOBHbBIE BUbI 1€ATEILHOCTH 00y4al0NUXCSA

4acoB)
HartypajbHble JecartuuHas cuctema cuucieHMs. Psjn HaTypainbHbIX uucell.|UurTaTh, 3anMcbhbIBaTh, CPaBHUBATh HATypaJbHbIC YHCIIA;
yuciaa. Jleiicreus ¢ | Hatypanbnbiii psa. UYucno 0. HarypanbHble uncina Ha KOOp-|y4acTBOBaTb B 00CY:KIEHHH CIOCOOOB YIOPSII0YMBAHUS
HATYPaJbHBIMH JuHaTHOW mpsimoid. CpaBHEHHE, OKPYIJIEHHE HATypaJlbHbIX |4UCE.
4ncIAMU YHCell. HN300paxkaTh KOOPAWHATHYIO TIPSAMYyIO, OTMedaThb YHCIIa

(43 u)

Apudpmernueckue JEHCTBUS C HATypaJbHBIMM  YHCIIAMHU.
CBoiicTBa HyJIsl MpU CIOKEHUM M YMHOXXEHHH, CBOMCTBa
eAMHMLIBI  Ipu  yMHOXeHuH. llepemecturenbHoe  u
COUeTaTeIbHOE  CBOMCTBA  CJOXKEHHMS M  YMHOXKEHUS,
pacnpeoenumenbHoe C80UCMBO YMHONCEHUSL.

TOYKaMHA Ha KOOPJIMHATHOM MNPAMON, HAXOAUTH KOOPIMHATHI
TOYKH.

HccnenoBath cBoiicTBa HaTypaiabHOro psiaa, yucen 0 u 1 npu
CJIOKEHUH U YMHOKEHUHU.

Hcnoab30BaTh NPaBUIIO OKPYTJIEHUS HATYPaJIbHBIX YUCEI IIPU
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Jlenumenu u Kpammuele YWCIA, PA3NOKEHUE YHUCIA Ha
MHOxuTenu. [lenenue c¢ ocrarkom. IIpocThie M cocTaBHbBIE
yucna. Ilpusnaxu oerumocmu na 2, 5, 10, 3, 9.

CreneHb ¢ HATypaJbHBIM [10KA3aTEIEM.

UucnoBble BEIpaXKEHUS; MOPSIOK JACHCTBHIM.

Pemienne TeKCTOBBIX 3a/1a4 HA BCe apupMETUUYECKHE JeHCTBUS,
Ha JBM)KEHUE U MTOKYTKH.

HEOOXOIMMOCTH C OTIOPOH Ha aJTOPUTM MPaBHIIA.

BeinonHaTs, apudmerudyeckue AeHCTBHA C HATYPAJIbHBIMU
YKCJIaMHU, BBIYMCJIATH 3HAUEHUS YHUCIIOBBIX BBIPAXKEHHUM CO
cKoOKkamu 1 0e3 CKOOOK.

3anuceIBaTh IPOU3BEICHUE B BUJIE CTEIIEHU, YMTATh CTEIICHH,
HCIO0JIL30BAThL TEPMHMHOJIOTMI0 (OCHOBAaHHE, II0KAa3aTelb),
BBIYMCJIATH 3HAYEHUs] CTENEeHEH Npu HEOOXOIUMOCTH C
BHU3yaJIbHOW OIOPOM.

BbINOJHATL NPUKHUAKY M OLEHKY 3HAYCHUM YHCIIOBBIX
BBIPQXCHUI, NMpeaiaraTb 1 NPUMEHATh NPHEMBI NPOBEPKH
BBIYMCIICHHI.

Hcnonp30BaTh IIpU  BBIYMCICHUAX MEPEeMECTHTENbHOE M
coyeTaTejlbHOe CBOWCTBAa CJI0KEHHSI M  YMHOKeHHs,
pacnpedenumenvroe ceoOUCME0 YMHOMICeHUA; HOPMYITUPOBATDH
U [pPUMEHSATh IpaBWia Npeo0pa3oBaHUsl  YHCJIOBBIX
BbIPA;KEHM HA OCHOBE CBOICTB apu()MeTHYECKUX JAeCTBUI
NP He00XO0AMMOCTH C HANIPABJISIOLIeil TOMOIIbIO.
@®opmMyIHpoOBaTh oONpedeJeHHsl JeIUTeNs M KpaTHoro (c
OTIOpPO¥ Ha AITOPUTM TIPABIIIA), HA3BIBATH JICJIUTEIN U KPaTHBIC
YlClla; PACHO3HABATH IPOCTHIE M  COCTaBHBIE YHCIIA;
(¢opmyIMpoBaTh U NPUMEHSATH NPU3HAKHU JICIIMMOCTH Ha 2, 3,
5, 9, 10, (c omopoif Ha anropuT™M IpaBHJa); NPUMEHATb
AJITOPUTM PA3JIOKEHUs YHCIAa Ha TMPOCTble MHOXHUTEH;
HAXOAMTh OCTATKU OT JIEJICHUSI U HEMIOJHOE YaCTHOE.
Pacno3HaBaTh HCTUHHBIE U JIOXKHBIE BBICKAa3bIBaHUSA O
HaTypaJIbHBIX YUCIIaX, IPUBOANTH NPUMeEPbI 1 KOHTPIPUMEPHI,
CTPOUTH BBICKA3bIBAHUS M OTPHUIAHMS BbBICKA3bIBAHUU O
CBOMCTBaX HaTypaJbHBIX YHCEIN C ONOPON Ha oOpasell.

Pemiats TekcTOBBIE 3amauM  apUPMETUYECKUM CIIOCOOOM,
HCI0JIb30BATh 3aBHCUMOCTH MEXIy BEIMYMHAMU (CKOPOCTH,
BpeMs, PacCTOSHUE; IIeHa, KOJIUYECTBO, CTOMMOCTb U JIp.) MpHU
HEO0OXOJUMOCTHU C UCIIOJIb30BAaHUEM CIIPABOYHOI MH(pOpMaIUu:
aHAJM3HPOBATH TEKCT 3a7auu, nepeGopMyIHpPOBATh YCIOBUE,
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U3BJICKATH HEOOXOJUMBbIE  JIaHHBIE, YCTAHABJIUBATH
3aBHCHUMOCTH MEXAY BEIMYMHAMHU IPU HEOOXOAUMOCTH C
HaIIpaBJIAOIIEH TOMOILBIO.

MopaeanpoBaTh XOJ PELICHUS 33a4d C MOMOIIBK PUCYHKA,
CXEMBI, TaOIUIIBL.

IpuBoauTh, pa3dupars pas3IMYHbIC
pELICHUH TEKCTOBBIX 3a/1a4.

C nomomb0 mexarora OLEHUBATH IOJYUYEHHBIM pe3ynbTar,
OCYLIECTBJATb  CaMOKOHTPOJIb,  IPOBEpsii  OTBET  Ha
COOTBETCTBUE YCIOBHIO, HAXOAUTH OLIHOKH.

Pewams 3a0auu ¢ nomowptlo nepedopa ecex 603MOMNCHBIX
6apuanmos.

3HAKOMHTBCS ¢ MCTOPHUEN pa3BUTHS apU(PMETUKH.

peuicHus, 3alucu

Harasanasn
reomerpus. Jinanu

Ha MJIOCKOCTH
(12 u)

Touka, npsimasi, oTpe3ok, Jyd. Jlomanas. VM3mepenue ATuHBI
OTpe3Ka, METPUYECKHE EeAMHHULIBl  U3MEPEHUs  JUIMHBIL
OKpy’>KHOCTb U KpYT.

[Tpaktuyeckas pabora «IlocTpoeHue y30pa U3 OKpyKHOCTEW».

VYron. Ilpsmon,
N3mepenue yrios.

OCTpBIM, TYNOW U Pa3BEPHYTBHIM YIJIBL

[pakTuueckas padota «IlocTpoeHue yriaosy.

PacnosHaBaTh Ha yepTexax, PpUCYHKaxX, ONHUCHIBATD,
UCMONb3Yysd TEPMHUHOJOTHIO, U H300paxaTh C IOMOILIbIO
4epTEXKHBIX ~ MHCTPYMEHTOB  (IpU  HEOOXOIMMOCTH IO

BU3YaJbHOW OIOpPE): TOYKY, MHPSIMYIO, OTPE30K, JyY, YyTOII,
JIOMaHY!0, OKPY>KHOCTb.

Pacno3naBath, NPUBOAMTHL NPHMePbI OOBEKTOB PEAIbLHOTO
MUpa, UMeIuX (GopMy H3YYEHHBIX (QUTYp, OLEHMBATH HX
JIMHEVHBIE pa3MephI.

Hcnonb3oBarh JTUHENKY U TPAHCIIOPTUP KaK UHCTPYMEHTBHI JJISI
ITIOCTPOEHUS U U3MEPEHUS: U3MEPHATH JUIMHY OTPE3Ka, BEJIMUNHY
yrila; CTPOMTBL OTPE30K 3aJaHHOM [UIMHBI, YIOJ, 3aJaHHOHU
BEJIMYMHBL, OTKJIAAbIBATH [IUPKYJIEM PABHBIE OTPE3KH, CTPOUThH
OKpPY’KHOCTb 33JJaHHOT'O pajuyca.

N3o0paxars KoHpuUrypamuum reoMeTpuueckux ¢uryp us3
OTPE3KOB, OKPYKHOCTEM, HMX 4YacTed Ha HEJIWHOBAaHHOW U
KJieT4aToil Oymare; mpemjiaratb, ONUCHIBATH M 00CYKIAaTh
CIoco0bl, AJrOPUTMbI IOCTPOCHMSI IIOCIE COBMECTHOIO
aHaIM3a.

Pacno3naBath M M300pakaTh Ha HEJIMHOBAHHOW M KJIETYATOU
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Oymare TpsSMOM,
CPaBHHMBAThb YTJIBL
BbIYMCJISITH IJITMHBI OTPE3KOB, TOMAHBIX.

I[lonumath HW HCHNOJAB30BATH MNPH  pelleHuH  3a1a4
3aBHCHMOCTH MEXTy CINHUIAMH METPUYECKON CHCTEMBI MEp;
3HAKOMMTBCS C HEMETPHUUECKUMHU CHCTEMAMU Mep; BbIPAKATH
JUIMHY B Pa3JIMYHbBIX €IUHUIAX U3MEPEHHS IPU HE0OXOIMMOCTH
C OIIOPOii Ha CIPABOYHYIO HHPOPMALHIO.

HccaenoBath Gurypsl 1 KOHQUTYpALIUH, UCTIONB3YS IHUPPOBHIE

peCypCHI.

OCTpBIM, TyIOW, pAa3sBEPHYTBIA  YIJIbI,

OOLIKHOBEHHEIE
npooun
(48 4)

HpoOsb. IlpaBunbHble M HeEmpaBUibHbIE ApoOH. OCHOBHOE
cBOCTBO Apodu. CpaBHEHHE TPOOCH.

CrnoxeHne 1 BBIYMTAaHHE OOBIKHOBEHHBIX Ipobei. CMerranHas
IpoOb. YMHOXEHHE U JelieHue OOBIKHOBEHHBIX Ipo0eii;
B3aMMHO-00paTHBIE TPOOH.

Pemenue TeKCTOBBIX 3a1a4, coaepkamux ApoOu. OCHOBHbIE
3aJ1ayu Ha JAPOOH.

[TpumeHenne OyKB AJIs 3aITMCA MAaTEMaTHUECKUX BBIPAKEHUH H
IPEIIOKEHUH.

MopaeaupoBate B rpaduueckoil, npeaMeTHoH ¢opme, cC
IIOMOILBIO KOMITBIOTEPA ITOHATUS M CBOWCTBA, CBS3aHHBIC C
O0OBIKHOBEHHOM JIPOOBIO.

YutaTh M 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JpOOH,
Npeaarath H 00CyKIaTh cOcOo0bI YIIOPAI0UNBaHUs APOOEH.
N300pakaTth  OOBIKHOBEHHblE  ApoOM  TOYKaMH  Ha
KOOpJMHATHOM  IpSAMOM; HCIOJB30BATH  KOOPAMHATHYIO
HPSIMYIO JUIsl CpaBHEHUS IpoOei.

®opmMyIMpPOBaTh, 3alIUCHIBATH € NMOMOLIbI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JpoOM ¢ Omopoi Ha MpPaBUIIO;
HCIO/Ib30BATh OCHOBHOE CBOMCTBO APOOM ANl COKpaujeHus
Opobeli u npusedenus OpodOU K HOBOMY 3HAMEHAMENO 8
npOCMeuuux Cy4asx.

IIpencraBasate 1mo oOpa3ly cMellaHHylO JpoOb B BHUAE
HENPAaBWJIBHOM M  BBLACHATH IEIyKH YacTh 4HCIAa U3
HENpaBUIBHOM Apo0u.

BbinoaHATL apupmernyeckue AeiicTBUA ¢ OOBIKHOBEHHBIMU
IpoOsSIMM B MPOCTBIX CIIy4asx; MPUMEHSTh CBOlicTBa
apu(MeTH4ecKuX NeHCTBUH Ui palliOHATN3alli1 BHIYUCICHUH.
BbINOJHATL NPUKHAKY H OLEHKY pPe3yJbTaTa BBIYMCICHUM;
npearaTtb ¥ NPUMEHSITh NPUEMBI POBEPKH BBIYHUCICHUN.

IIpoBoauTh McceI0BAHUSA CBOWCTB JpoOei, omupasch Ha
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YKCJIOBBIE 3KCIEPUMEHTHI (B
KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKa3bIBAHUA O APOOSX,
NPUBOIMTH MPUMEPbI U KOHTPIIPUMEPHI.

Pemars mnpocreifiine TEKCTOBbIE 3ajaud, CoJeprKallue
JNpoOHBIC NaHHbIE, U 3aJa4l HA HAXOXMCOeHUue 4dacmu yenoco u
Yeno2o no e2o 4acmu, GblAGIAANb UX CXOOCHMEA U PA3TUYUA.
MopaeaupoBaTh X0 pELICHUs 3aaud C MOMOIIBIO PHCYHKa,
CXEMBI, TAOIHLIBI.

IIpuBomuTh, pa3déMparb, OLEHMBATH pa3IUYHBIC pPELICHUS,
3allUCH PEIICHUH TEKCTOBBIX 3ajad IMpU HEOOXOIUMOCTH C
HaIIpaBJISAOIIEH TOMOILBIO.

C noMombI0 nmegarora ONeHMBATh IOJYUYEHHBIH pe3yibTar,

TOM 4YHCIC C IIOMOIIBIO

OCYIIECTBJISITh  CAMOKOHTPOJb,  ITIPOBEPSSs  OTBET  Ha
COOTBETCTBHE YCJIOBHIO, HAXOAUTH OIIMOKH.
3HAKOMHUTBCSA C HCTOPHEll Pa3BUTHS apH(PMETHUKH.

Harusinnas MHOroyroJbHUKH. YeTpIpEXyTroJIbHUK, IpsAMOYTOJIbHUK, | Pacmo3HaBaTh, u300pakaTb C IOMOIIBIO  YEPTEKHBIX

reomeTpHusl. KBaJIpar. MHCTPYMEHTOB M OT pPyKH, MOJEIMPOBAaTh M3 OyMaru

MHOTOYTOMBHUKH | Tpourompui., MHOTOYTOJIbHUKH.

(10 u TIONa/s U TEPUMETp MPSIMOYTOTBHIKA H MHOTOYTOMHHUKOB, | LIPHBOMUTE NPUMEPbI 00HEKTOB PEAbHOTO MUPA, UMEIOIIMX
COCTABJEHHBIX U3 NPAMOYTOJBHHUKOB, €IMHMIb u3Meperys| POPMY — MHOTOYTOJNbHHKA, MpAMOYroJibHIKa,  KBalpara,
noma k. TlepHMeTp MHOTOYTOTHHHKA, TPEYTObHUKA, ONIEHHBATH MX JIMHEHHBIE PA3MEPBI.

BbIuMcIATBL: [EpUMETP TPEyrojbHHKA, MPSAMOYrOJbHHKA,

MHOTOYT'OJIbHUKA; IUIOIAAb MPSIMOYTOJbHHMKA, KBajapara (Ipu
HEO0OXOJUMOCTH C OMOPOIl Ha aNTOPUTM YUEOHBIX JEHCTBUI).
H3o0paxarb OCTpPOYTOJIbHBIE, IPSIMOYTOJIBHBIE U
TYHOYTOJIbHBIE TPEYTOJBbHUKH.

CrpouTh Ha KierdaToil Oymare KBagpaT U MPSMOYTOJIbHUK C
3aJJaHHBIMU JUIMHAMU CTOPOH.

HccaenoBars cBoiicTBa NpsAMOYTrOJbHUKA, KBajpara ITyTEM
HKCIIEPUMEHTa, HAOMIOACHUS, H3MEPEHMs, MOJIEITHPOBAHMUS;
CpaBHHMBATh CBOMCTBA KBaJpaTa U NPSIMOYTOJIbHUKA.
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Pacno3HaBaTh MCTHHHBIE M JIOXKHBIE BBICKAa3bIBaHUA O
MHOT'OYT'OJIbHUKAX, IPUBOJAMTH NPUMePbI U KOHTPIPHUMEPBI.
HccaenoBarh 3aBHCHMOCTD IUIOIIAAU KBAAPATa OT JJIUHBI €T0
CTOPOHBI.

Hcnoab3oBaTh ¢BOMCTBA KBAJPAaTHOM CETKU JUIS ITOCTPOEHUS
¢uryp;  pa3duBaThb  NPSAMOYTOJIBHMK  HA  KBaJparhl,
TPEYTOJIbHUKH; COCTABJATL (UIYpbl U3 KBaJpaToB U
IPSMOYTOJIBHUKOB U HAXOJHUTD MX IJIOUIA b, Pa30UBaTh (GUTYPHI
Ha MPSMOYTOJIbHUKHU M KBaJIpaThl U HAXOAUTh UX IUIOWA/b (TIpU
HEOOXOAMMOCTH C HaIPABJISIOIICH TOMOIIIBIO).

Beipaxarpe BeIMUMHY IUIOINAJU B Pa3jMYHBIX €JUHULAX
U3MEPEHHUS] METPUYECKOM CHCTEMBI MeEp, HCIO0JIb30BATH
3aBHCHMMOCTH MEXJy METPUYECKHMH €IMHULAMU HU3MEPEHUs
wionaad Opu HEOOXOAUMOCTH C ONOpPOH Ha CIPaBOYHYIO
nHpopManuo.

3HaKOMHMTBCS € NpUMepaMH NPHUMEHEHHMA IUIOLAAU U
nepuMeTpa B NPAaKTUYECKUX cuTyauusax. Pemars 3agadym us
peasibHOM JKU3HHU, PU HEOOXOAMMOCTH C ONOPON Ha aIrOpUTM
IIpaBuiIa, 00CYKAATh pa3IuYHbIe CIOCO0BI PELICHMS 3a/1a4.

JlecsiTHUHBIE
npooun
(38 u)

Jecstuunas 3anuck apodeii. CpaBHEHHE AECATUYHBIX JIpOOEii.

JleiicTBus ¢ necATUUHBIMU APOOsSMU. OKpyaieHue 0ecamuyHbix
opobeil.

Pemenue TeKCTOBBIX 3a/a4, cojaepkamux Apoou. OCHOBHbIE
3a/1a4u Ha Jpoowu.

IIpeacTaBiasith AeCATHUHYIO ApoOb B BHJIE OOBIKHOBEHHOH,
YMTATh M 3alUCbIBATh, CPABHHUBATH JECSATHUYHBIE ApOOH,
npepjaratb M 00CYKAaThb CHOCOOBI  yHOPSAOYMBAHUS
JECATUYHBIX ApOOeil.

N300paxkaTh necsiTUUHBIE JPOOM TOUYKAMU HAa KOOPAWHATHOMN
IPSAMOM.

BbIAABIATHL CXOACTBA M Pa3jIM4Usl PABUIT apUPMETHUECKUX
NeMCTBUH ¢ HATYPaJIbHBIMH YHCIAMU U IECATHYHBIMHU JIPOOSIMH,
IIOCJIE COBMECTHOI'O aHAJIU3A.

BoinoaHaTs apudmernyeckue AEHUCTBUS C  JIECATUYHBIMU
Ipo0sIMU; BBINOJHATH NPUKHAKY M OLEHKY pe3yibTara
BBIYMCIICHUM.

IIpuMmensite cBoiicTBa apudmMeTHUecKux ACUCTBUM Ui
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panMoHaNN3alMY BEIYUCIICHUM.

Ilpumenamop npasuno oKpyzieHus OecsimuuHvlx opobeti, IpU
HEO0OXOIUMOCTHU C BU3YaJIbHOM OIMOPOH.

I[IpoBoaAUTH HCCIEIOBAHUS CBOWCTB JECCATUYHBIX JIPOOCH,
ONMMpasCh Ha YHUCIOBbIE OKCIEPUMEHTHl (B TOM 4YHCIE C
MOMOIUIBIO0 KOMIIBIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BBICKA3bIBAaHUS O JPOOSX,
NPUBOAUTL TNPUMEPbI U  KOHTPIPUMEPHI, CTPOMUTH
BBICKA3BIBAHUS U OTPULIAHUS BbICKa3bIBAaHUI.

Pemars nmpocreiiline TEKCTOBBIE 3aJayd, COAEpPKAIUE
JpOOHBIE IaHHBIE, U HA HAXO0XCOEHUE YACTU YeN020 U Yen020 No
€20 yacmu; BbIABJSITh UX CXOACTBA U Pa3IH4HA.
MopaeanpoBaTh X0/ PEIICHUS 33Jla4d C MOMOIIbIO PUCYHKA,
cxeMbl, Tabnuipl. Pa30upare pasnuyHble peHIeHMs], 3alUCU
pelIeHNI TEKCTOBBIX 3a/1ay.

OnepupoBaTh APOOHBIMU YHCIAMU B PEAIBbHBIX KU3HECHHBIX
CUTyalusX.

C nomMombI0 mexarora OLEHUBATH IOJTYUYEHHBIM pe3ynbTar,
OCYLIECTBJIATh  CAMOKOHTpPOJb, MpPOBEpssi  OTBET  Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAUTDH OIIHUOKH.

3HAKOMHTHCS ¢ MCTOPHUeE pa3BUTHS apUPMETUKH

Harasinnast
reoMeTpus.
Tena u purypsi
B IPOCTPAHCTBE
(9 w)

Mmnoeoepannuku. Hzobpasicenue muozcoepannuxos. Mooenu
NPOCMPAHCMBEHHBIX MeJl.

IIpsamoyeonvHulil napannenenuneo, kyo. Pazeépmxu kyba u
napanieienuneod.
O0vém Kyba, npsamoy201bHO20 Napaielenuneod.

Pacno3naBath Ha 4epTeskax, PHCYHKaX, B OKPYKaIOIIeM
MHpe IPsIMOYTOJIbHBIN Mapaenenumnes, Kyo, MHOrOrpaHHHKH,
ONHUCHIBATh, MCHOJIb3YSl TEPMHMHOJOTHI0, OLEHMBATh
JIMHENHBIE pa3MEpHI.

IIpuBoauTH MpUMepPHI 0OHEKTOB PEATHHOIO MUPA, UMEIOIINUX
¢bopMy MHOrOrpaHHUKa, HNPSIMOYTOJBHOTO MNapaiesienunesa,
KyOa.

M300pazkaTh Ky0 Ha KiIeT4aToil Oymare.

HUccnenosars CBOMCTBA KyOa, [IPSIMOYTOJIBHOTO
napajuleJIenuIe a, MHOTOTPAaHHUKOB, UCIOJb3Ysl MOJAEIU IpU
HEO0XOMMOCTH C HaPaBIISIONIEH TOMOIIBIO.
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PacnosnaBath  pa3BépTKM Kyba W mapajuiesenuiena.
MoneaupoBath Ky0 W napajiesnenune u3 OyMaru U mpovnx
MaTepuasoB, o 0opasiry.

HaxonuTh u3MepeHUs, BBIYHCISTH IUIONIAh OBEPXHOCTH;
00BEM Ky0Oa, MpsIMOYTOJIBLHOTO TapalIeNienuiea ¢ OIopol Ha
AITOPUTM Y4YEOHBIX JICHCTBHI;, HCCI€I0BATH 3aBHCHMOCTD
00Béma Kyba oT JJIMHEI ero pedpa.

Habawaate W NPOBOAUTH AHAJOTHM MEXKIY MOHSATUSIMU
TUTOIIAIN ¥ 00BEMA, TIEPUMETPA | IIJIOIIA/IN TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIC U JIOXKHBIC BBICKAa3bIBAHUSA O
MHOT'OTpaHHHKaX, NMPUBOAUTH MPHMEPbI U KOHTPIPHMEPHI.
Pemars 3a1a4u U3 peanbHON KU3HU.

IloBTOpEHME
¥ 000011IeHHE
(10 a

IToBTOpEHHE OCHOBHBIX MOHATHM M METOAOB Kypca 5 Kjacca,
00001IeHIE 3HAHWH.

BoruncasaTh 3Ha4€HNS BBIPAXKECHUN, COAECPKAILNX HATypaJIbHbIE
quciaa, OOBIKHOBEHHbIE M JIECATUYHbIE JApPOOH, BBINOJIHAThH
npeoOpa3oBaHMs YUCEN MPU HEOOXOIMMOCTH C HaIpaBJIsIoNeH
ITOMOILBIO.

BbiOupars  cmocod  cpaBHEHUs — YHMCEN,  BBIYMCIICHUH,
NPUMEHATh CBOMCTBA apu(METUUYECKUX JEHUCTBUH  aJs
palMoOHaIN3aUU BEIUYUCIICHUN.

OcyumecTBAATE CAMOKOHTPOJIb BBINOJIHAEMBIX IEHCTBUA W
CaMOIIPOBEPKY Pe3yJbTaTa BEIYUCICHHMN.

Pemrate mnpocreiilume 3aJa4d M3 pPEAIbHOM  JKU3HH,
NPUMEHATh MaTeMaTHYecKue 3HaHUs /IS pelIeHUs 3a7a4d U3
JPYTUX y4eOHBIX IPEIMETOB.
Pemiate mpocreiiume 3agadm
CPABHHBATBH  CIOCOOBI  PEILEHUS
PalMoOHAJIBLHBIH CIIOCO0.

Pa3HbIMU
3a7a4H,

crnocodamu,
BBIOMpATH

...KTII?
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6 xiacc (He menee 170 1)

Ha3zBpanue
pa3aesa (Tembl)
Kypca (4uciio
4acoB)

OcHoBHoOe cofepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTHA oﬁy'{aloumxca
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HarypanbHbie
ymucaa
(30 4)

Apudmerndeckue 1eicTBUS C MHOTO3HAYHBIMU HATYPaJIbHBIMU
guciaMu. UMCIIOBBIE  BBIpAXKCHUSA, IOPSANOK  JECUCTBUH,
UCIOJIb30BaHuE CKOOOK. OKpyTJIeHNEe HaTypaJIbHBIX YUCEII.
JlenuTenu U KpaTHbIC YUCIIA; HAUOOAbUWUL 00WULl Oenumens u
HaumeHvbuiee obujee Kpammoe.

Paznoxenne yucima Ha MOpPOCThIE MHOXHUTENU. [lenuMocTb
CyMMBbI U NIPOU3BEICHHUS. [eTleHre C 0OCTaTKOM.
Pemenne TeKCTOBBIX 3a/1a4.

BoinoansaTs apudpmMernyeckue JeiicTBUSI C MHOTO3HAYHBIMU
HAaTypaJbHBIMU YHUCJIAMH, HAXOJAWTh 3HAYEHHUS] YHUCIIOBBIX
BBIPQXEHHUI CO CKOOKaMH 1 06€3 CKOOOK; BHIYUC/ISTH 3HAYEHUSI
BBIPKECHUH, COJEPIKAIUX CTEIICHHU.

BbInoIHATL NPUKHAKY M OLEHKY 3HAYCHUN YHMCIIOBBIX
BBIPAKCHUM, IPUMEHATH NPUEMBI IPOBEPKH pe3yJibTaTa.
Hcnonb3oBarh mnpu BBIUKCICHUSAX MepPeMeCTHTEJbHOE H
coyeTrarejibHOE CBOWMCTBA CJIO0KEHUS M YMHOKEHHSs,
pacnpeodenumenbHoe CE0UCHBO YMHOMCEHUA OMHOCUMETbHO
Cl10JceHUs, CBOICTBA apu(pPpMeTHUYECKHX JIeii CTBHI.
HccaenoBatb  4uCIOBBIE  3aKOHOMEPHOCTH,  MPOBOJUTH
YHUCJIOBBIE YKCIIEPUMEHTHI.

@opmyMpoBaTH ONpeleJeHus] JCIUTENE ¢ KpPaTHOTO,
HAuOOJBIIEro OOIIEro MOeNUTEad KM HauMEHBIIEro OOIIEro
KpaTHOTO, MPOCTOIO0 M COCTAaBHOTO YHCEJ; HCIOJb30BaTh ITH
MTOHATHS MIPU PEIICHUH 3a/1a4 (IIPH HEOOXOIMMOCTH C OTIOPOM Ha
JICOPUTM IIpaBUIA).

I[IpuMeHSITH ANTOPUTMBI BBIYHCICHUS HAWOOJBIIETO OOIIETO
JIENUTeNs] YW HaWMEHBIIEero OOIIero KPaTHOTO [BYX YHCE,
QITOPUTM PA3JIOKEHUS YHCIIa HA TPOCTHIE MHOKHUTEIH.
HccaenoBars cBOiCTBA JEIMMOCTH CyMMBI U IPOU3BEICHUS
YHUCEJl C ONIOPOM Ha BONPOCHBIN ILJIAH.

IlpuBoauTs, npHMepbI yuCeN C 33JaHHBIMH CBOWCTBAMH,
pacno3HaBaTh BepHble U HeBePHbIe YTBEPXKJICHUS O CBOMCTBAaX
YluCel, ONMPOBEPraTb HEBEPHBIE YTBEPKIEHUS C IOMOIIBIO
KOHTPIPUMEPOB.

KoncrpyupoBarb  MaTeMaTH4yecKHe  NpeNJIOKEeHHSA  C
MTOMOIIIBIO CBSI30K «H», «HIIN», «ECIIH. .., TO...» [0 00pasiry.
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PemiaTe TEeKCTOBBIE 3a/1a4M, BKIKOYAKOLIME TOHATUS IETUMOCTH,
apudmeTrnyeckuM CcrnocoOOM, HCIHONB30BaTh Mepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OIIOPOM Ha BOIIPOCHBIN ILIAH.
MopaeanpoBaTh XO0J pELICHUS 33Jayd C MOMOLIBIO PUCYHKA,
CXEMBI, TaOIUIIBL.

[IpuBoauTh, pazOuparh, OLICHUBATH PAa3JIU4YHbIe pelleHus,
3allMCH  PpelleHuid TeKCTOBBIX 3aJa4 C HalpabBJsgioueh
MTOMOILBIO.

Kputnueckn oneHHBaTh NMOJIyYeHHBIN pe3yJbTaT, HAXOAUTH
OIIMOKH, OCYLIeCTBJIATH CAMOKOHTPOJIb, IPOBEPsSAs OTBET Ha
COOTBETCTBHE YCJIOBHIO.

Harasanasn
reoMeTpus.
IIpsimbie Ha
IJIOCKOCTH
(79)

Ilepnenouxynapnuvie npsamoie. Ilapannenvhvie npsmoie.

Paccrosinue MCXKAY ABYMA TOYKaMH, OT TOUKHU OO HpHMOﬁ,

JUTMHA IYTH HAa KBaJPATHOM CETKE.
Ipumepwvt npsimvix 6 npocmpancmee.

PacnosHaBarh Ha ueprexax, PUCYHKax Cllydau B3aWMHOIO
PacrojIOoKEHUs ABYX MPAMBIX.

M300paxkarh ¢ 1NOMOIIBLI YePTEKHBIX HMHCTPYMEHTOB
KJIeT4aToil Oymare JBe IepeceKaroluecs MpsiMble, [BE
IapauleJIbHbIE NPSMBIE, CTPOUTH IPSIMYIO, NEPIECHIUKYISIPHYIO
JaHHOM.

IlpuBoauTs NpUMepbI MapajuIeIbHOCTH u
MEPIEHAUKYIISIPHOCTH IIPSIMBIX B IIPOCTPAHCTBE.

PacnosHaBare B MHOIOYIOJBHHMKAX MEPHEHIUKYISPHBIE U
napajuiesipHple  CTOpoHbl. HM300pakaTh MHOTOYTOJBHUKH C
napajuleIbHBIMU, IEPICHANKYIISIPHBIMU CTOPOHAMU 110 00pa3siy.
HaxoauTh paccTossHUE MEXIy IBYMs TOYKaMHU, OT TOYKH [0
NpsAMOM, JUIMHY IIyTM Ha KBaJpaTHOM CETKE, B TOM 4YHUCIE
UCTOJb3Ys HU(PPOBBIE PECYPCHI.

Apoon
(32 v)

OObIkHOBEHHast  ApoOb,  OCHOBHOE  CBOMCTBO

cokparierue apobeit. CpaBHEHHUE U YIIOPSA0UYNBAHHUE IPOOEH.

I[CC}ITI/I‘{HBIG ,Z[pO6I/I " MCTpUYCCKad CUCTCMa MCP.

1podu,

Apudmernueckue  geMcTBUS ¢ OOBIKHOBEHHBIMH

JACCATUYHBIMHN }Ip06$IMI/I.

u

CpaBHUBATBH U YNOPSIAOUMBATHL JIpOOH, BHIOUPATH CHOCOO
CpaBHEHHUS JIPOOeH.

IIpencraBiasATh JECATUYHBIE JPOOM B BHJIE OOBIKHOBCHHBIX
JpoOei U OOBIKHOBEHHBIC B BHJIC JICCATUYHBIX, HCMOJIb30BATH
IKBHUBAJIEHTHbIE TMPeEICTABJEHUS] IPOOHBIX YHCENT MPU UX
CpPaBHEHHH, TPU BBIYUCIECHUSAX (TIPU HEOOXOAUMOCTH C
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OtHomenue. Jlenenue B JaHHOM OTHOIICHWH. Macwmao,
MIPOTIOPIIUSL.

[TonsiTue nmponeHta. BbluuciaeHue mporeHTa OT BEIUYUHBI U
BEJIMYUHBI 110 €€ MPOLEHTY.

Perienue TekcTOBBIX 3ajjay, COAEPKAILIUX IPOOU U MPOLIEHTHI.
[TpakTtuyeckas padora «OTHOIIEHHE UTMHBI OKPY>KHOCTH K €€
JUAMETPY».

HaIPAaBJIAIOLIEH TOMOILBIO).

Hcnoab3oBaTh JeCATHUYHBIE JpoOM MpU IpeoOpa3oBaHUU
BEJIMYMH B METPUUYECKOM CUCTEME MEDP.

BbInoaHATL apudMeTHyecKue 1eicTBUA ¢ OOBIKHOBEHHBIMH U
JECATUYHBIMU JPOOSIMHU.

BoruncasaTs 3HAYEHUs BBIPAXKCHU, COJEepIKaIINX
OOBIKHOBEHHBIC M JIECATUYHBIE  JPOOHM,  BBINOJHATH
npeoOpa3zoBanusi JpoOeil, BbLIOMPATh CHOCO0, NPUMEHSITh
cBoiicTBa apudMeTHUECKUX NEHCTBUI IS paldOHAIU3AINUN
BBIYMCIICHHI.

CocTaBJisITh OTHOIIEHUS U IIPONOPLUH, HAXOAUTH OTHOLICHHUE
BEJINYMH, AEIUTh BEINYUHY B JAHHOM OTHOIIEHUU.

Haxoautp 3KcnepuMeHTANbHBIM IYTEM OTHOLUEHHUE JJIMHBI
OKpY)XHOCTH K €€ juamerpy (Ipu HeoOXOAMMOCTH ¢
HAIPAaBJIAIOIIEH TOMOIIBIO).

Haxoautp Mmacmitad 1uiaHa, KapThl U BBIYUCIATH PACCTOSHUSA,
UCTIONB3Ys MacTal ¢ OMOpol Ha alNTOPUTM YUEOHBIX JEHCTBUH.
OO0BACHATH, YTO TAKOE POLIEHT, YHOTPEOIATH 000POTHI pEUH CO
CJIIOBOM «IIPOLIEHT». BpIpamaTh NpoueHThl B 1po0sSX U ApoOH B
IIPOLIEHTAaX, OTHOIIIEHUE JIBYX BEJINYUH B IIPOLICHTAX.
BbIuMcaATh IPOLEHT OT YKMCJIA U YUCIIO IO €0 MPOLIEHTY.
OxpyrasiTe ApoOU U MPOLEHTHI, HAXOIUTh NMPHUOIMKEHHS YU CENT
IIpU HEOOXOIMMOCTH C UCIIOIb30BaHUEM BU3YaJIbHOU OMOPBHI.
Pemare 3agaym Ha YacTH, MPOLEHTHI, NPONOPLUHU, HA
HaxX0XJIeHre ApoOu (IpOLEHTa) OT BETMYMHBI U BEIMYUHBI 11O €€
Ipobu (MpOLeHTY), ApoOu (MpOIeHTa), KOTOPBIM COCTaBISET
onHa BenuunHa OT aApyrod. IlpuBoauTh, pa3dupars,
OLICHUBATH PA3JIMYHbIE PELICHUS, 3allUCU PEIIEHUN TEKCTOBBIX
3aJ1a4 [pH HEOOXOIMMOCTH C HAIPaBIISIOLIEH TOMOIIBIO.
N3Baekars uHpopmammo 13 TabIMIl W JUArpamu,
MHTEPIPETUPOBATH TabJIMYHBIE JTaHHBIE, OIIpEAEIIATh
HauOoJIbIIIee M HAUMEHbIIIee U3 PEACTABICHHBIX TaHHBIX.
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Harasipnas
reoMeTpusi.
CummMmerpust
(69)

Ocesas CUMMempPUusl. HeHI’I’lpaJleaﬂ CUMMempust.

Ilocmpoenue cummempuyHvix ueyp.
Cummempus 6 npocmpancmae.

Pacno3HaBaTh Ha yepTexax U M300pakeHUSIX, H300paxkaTh OT
PYKH, CTPOUTBH C MOMOIIBIO MHCTPYMEHTOB (purypy (oTpe3ox,
JIOMaHy0, TPEYrOJbHUK, HPSAMOYIOJbHUK, OKPY>KHOCTh),
CUMMETPUYHYIK0 JAHHOM OTHOCHUTEIBHO IIPSIMOM, TOYKH C
HaIPABIIIOLIEH TOMOIIBIO.

Haxoauth npuMepbl CUMMETPHUH B OKPYIKAOILEM MUpE.
MopaeaupoBate u3 Oymaru JBe (UIYpbl, CHUMMETPUYHBIE
OTHOCHUTEJIBHO IIPSAMOM; KOHCTPYHPOBATH I'€OMETPUYECKUE
KOH(UTrypalyu, UCIIOJIb3Ys CBOMCTBO CUMMETPHH, B TOM YUCIIE C
MIOMOIIIBIO IIU(PPOBBIX PECYPCOB C OMOPOIl HA AITOPUTM yUEOHBIX
ECUCTBUI.

Boeipaxenust
¢ OykBamMu
(64)

[TpumeneHnue OyKB AJIsl 3aMIUCH MAaTEMATUYECKUX BBIPAKCHUN U
NpeyIoKEeHU.  Bykeenuvie  8vbipadiceHusi U HUCIOBble
NOOCMAHOBKU.

bykBeHHbBIE paBeHCTBA, HAXOXKICHUE HEM3BECTHOTO KOMIIOHEHTA.
DopMyIIBL.

Hcnonb3oBath OYKBBI 151 0003HAYCHHs YHCEN, MIPHU 3aIllUCU
MaTEeMAaTHUYECKUX  YTBEPXKIACHHM, COCTaBIsATH OYKBEHHbBIC
BBIPAYKEHHUS 110 YCIOBHIO 3aJ1a4U.

HccaenoBartb  HECIOXKHBIC  YHUCIOBBIE  3aKOHOMEPHOCTH,
MCIIOJIb30BaTh OYKBBI JUISL UX 3aITHCH.

BorunciasTh 4ncioBoe 3HaueHHE OYKBEHHOTO BBIPAXKEHUS MPU
3aJJaHHBIX 3HAYEHHUSIX OYKB C OMOPON Ha AITrOPUTM YUYEOHBIX
JNEUCTBHH.

3anuceiBaTh bopmynbr: MepuMeTpa n TUIOIIA TN
NpSMOYTOJIbHUKA, KBaJpaTa; JUIMHBI OKPYKHOCTH, IUIOIIAIH
KpyTa; BHINOJIHATH BHIYMCIEHHUS 110 3TUM (HOpMYyIIaM.
CocTtaBiasith (pOpPMYJibl, BHIPAKAIOIIUE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOUMOCTh; TMPOU3BOAUTEIBHOCTh, BpeMs, OO0BEM pabOTHI;
BBITIOJTHATH BBIYUCIICHUS IO STUM (opMyIiam.

HaxoauTh  HEW3BECTHBII  KOMIIOHEHT  apu(METHUECKOTO
JNEUCTBHA.

Harasanas
reoMeTpusi.
Durypsl

YeTbIpEXyroIbHUK, IIPUMEPBI YETBIPEXYTOJILHUKOB.
[IpsMoyronbHUK, KBagpaT: CBOMCTBA  CTOpPOH,  YIJIOB,
JUaroHaleu.

N300paxkaTh Ha HEIMHOBAHHOW U KJETYaTOW Oymare c
UCIIOJIb30BaHUEM YEPTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJIBHUKH C 33JJaHHBIMH CBOMCTBaMU: C
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HA IJIOCKOCTH
(14 9)

Wzmepenue yriaoB. Buasl TpeyroiabHUKOB.

[lepumerp MHoroyronpHuka. Ilmomans ¢urypsl. dopmyiisl
nepuMeTpa W IUIOMIAAM OpsAMOyroibHUKa. [IpubmmkéHnoe
U3MEpEeHue Mouanu Guryp.

IIpaxmuueckasn paboma «IInowaos kpyeay.

NapajuleIbHBIMU, NEPIEHAUKYJISIPHbIMU, PAaBHBIMH CTOPOHAMH,
OpSIMBIMH  yIJIaMH W Jp., PaBHOOGAPEHHBIH TPEyTOJIbHUK.
Mpennarars 1 00Cy:KIaTh COCOObI, AJITOPUTMBbI TTOCTPOCHUS.
HccaenoBarb,  UCHOJNB3Ys  OKCIEPUMEHT,  HAOIIOZCHUE,
MOJEIIMPOBAaHUE, CBOMCTBA  IPSAMOYrOJIbHUKA, KBajpara,
pa30uBaTh Ha TPEYTOJIBLHUKHU C OMOPOM HA BOMPOCHBIH TUIAH.
O00CcHOBBIBATDH, ONPOBEPraTh C IMOMOUIbIO KOHTPIPUMEPOB
YTBEPXKACHHUSI O NPSMOYIOJIbHUKE, KBaJpare, Paclo3HaBaTh
BEPHbBIC U HEBEPHBIE YTBEPKACHUS.

H3mepsTh U CTPOUTH C NTOMOILBIO TPAHCIIOPTUPA YIJIBI, B TOM
YHUCJIe B MHOIOYI'OJIbHUKE, CPABHUBATH YIJIbl, PACIHO3HABATH
OCTpBbIE, MIPSIMbIE, TYIIbIE, PA3BEPHYTHIE YIJIbI.

Pacno3naBath, H300pa:kaTh OCTPOYIOJIbHBIN, IPSIMOYTOJIbHBIMH,
TYyIIOYT'OJIBHBIN, paBHOOEAPEHHBIH, PaBHOCTOPOHHUI
TPEYroJbHUKUA (IIPH  HEOOXOAMMOCTH C  HCIOJIb30BAaHHEM
BU3YaJbHOU OMOPHI).

BbrunciasarTs HEPUMETP MHOT'OyTOJIbHUKA, IJIOIIAb
MHOTOYT'OJIbHUKA pa30HeHneM Ha MPSIMOYTOJIbHUKH, HA PaBHbBIE
(Gurypsl, UCIOJI30BATh METPUUECKUE €AMHUIIBI U3MEPEHUS
JUIMHBI U TIOLIA/IU C OMIOPOI Ha aJITOPUTM yUeOHBIX JIeHCTBUH.
Hcnonb3oBath npudanxéHHoe n3MepeHne JUIMH U IJI0LaAeH
Ha Kier4yaro Oymare, NpUOMMKEHHOE U3MEPEHUE JUTMHBI
OKpY’KHOCTH, TUIOLIaAH KpyTa.

Iono:kuTEALHBIE
oTpHLAaTe/bHbIE
qucaa

(40 v)

[enbie qyuca. Mooyns yucna, 2eomempuiecKkas
unmepnpemayus Mooyis. uciosvle npomencymxu.

[TonoxxutenpHBIE H OTpULATCIIBHBIC  YHCJIA. CpaBHeHI/Ie
MOJIOKUTCIIBHBIX W OTPULATCIIBHBIX YHCCIIL. ApI/I(I)MCTI/IquKI/Ie
HCIZCTBHS[ C IMOJIOKUTEJIIBHBIMU U OTPUIATCIbHBIMHA YK CIIaMHU.
Pemenne TeKCTOBBIX 3agay.

IIpuBoauTs nNpuMepbI HCIOJB30BaHUS B PEAJIBHOU KU3HU
MTOJIOKUTENBHBIX U OTPULIATENBHBIX YHCEIL.

N300paxkath 11e51bI€ YKCIIa, TTOJI0KHUTEIIbHBIE U OTPUIIATEIHHBIC
YHcila TOYKaMH Ha YUCIIOBOU MPAMOi, HCMOJIb30BATh YUCIOBYIO
MPAMYIO JUIsl CDAaBHEHUS YUCETT.

IIpumeHsaTs npaBWiIa CpPaBHEHUS, YNOPSAAOYMBATH IIEJbIC
YHCIIA; HAX0OUMb MOOYIb YUCTA.

D®opMyIHMPOBATH NMPABUJIA BHIYUCICHUS C MOJOKUTEIbHBIMU U
OTPULATEIIbHBIMU YUCIAMH, HAXOAUTH 3HAYEHUS YHCIIOBBIX
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BBIPAKCHHI, CoZepKaIINX EUCTBUSI
C TMOJIOKUTEIbHBIMU W  OTPULIATEJBHBIMUA YHCIAMHU  IIPH
HEOOXOAMMOCTH C OMOPOK Ha AJITOPUTM IPABHIIA.

IIpumeHsATH CBOWCTBA CIOXKEHUS W yYMHOXKEHHUS A
npeoOpa3oBaHMs CYMM H IPOU3BEICHHM.

IIpencrasiienue [IpaMoyronbHas  cucremMa KOOPAMHAT HA  IUIOCKOCTH. | OOBACHATH M HJLIIOCTPHPOBATH IOHSTHE IPSIMOYIOJIBHOM
AAHHBIX KoopanHaTsl TOUKM Ha IJI0CKOCTH, abcIycca U OpAMHaTa. CUCTEMBI ~ KOOpAMHAT  HA  IUIOCKOCTH,  HCIIOJIb30BATh
(64) Cronb4aThic i KPYrOBBIC THATPAMMEL. TEPMHUHOJIOTHIO; CTPOMTH HAa KOOPAMHATHOM IJIOCKOCTU TOYKH U
[TpakTuueckas pabota «IlocTpoenue nuarpamm. urypbl Mo 3aJaHHBIM KOOPIAMHATAM, HAXOXMTH KOOPIMHATEI
Pemenne  TekCTOBBIX  3ajay,  coAepXkallux  JaHHbIE, | TOICK.
MpeJICTaBICHHBIE B TA0INIIAX M HA AHarpaMMax. Yurate CTOI04aTHIC u KpYT'OBbIC AuarpaMMsl,
HHTEPNPeTHPOBATH JAHHBIC; CTPOMTH CTOJIOYATHIE AUArPAMMBI.
Hcnoab3oBaTh MH(OPMALUIO, NIPE/ICTABICHHYIO B TabauIax,
Ha JuarpamMmax JUisli pelleHUs TEKCTOBBIX 3ajad U 3ajad u3
peanbHOU KU3HU.
Harasgnas Ipsimoyzonvueiti napannenenuned, Kyo, npusma, nupamuoa,| Pacmo3HaBaTh Ha yepTekKax, pUCYHKaX, OMUCHIBATH TUPAMHUY,
reoMeTpus. KOHyc, — yuanumop, wap —u  cepa.  Hzobpadicenue|npusMy, UWIMHIDP, KOHYC, IIap, W300paxkaThb HX OT pYKH,
Durypsl NpoOCMpPAanCMEEeHHbIX Queyp. Ipumepui paseépmox | MOAeJTUPOBATh M3 OyMaru, IUIaCTUIIMHA, MPOBOJIOKU U JIp. C

B MPOCTPAHCTBE
O )

MHOCO0CPAHHUKOS, b;wzum)pa Uu KoHyca.

Ilpaxmuueckas paboma «Co3z0anue
NPOCMPAHCMBEHHBIX PUSYD Y.
Ilousmue 00véma; eOounuyvl uzmepenuss 00vEMA.

Mmooenen

O6vém

NPAMOY20/IbHO20 napaieienunedd, Kyoa, popmyast 06véma.

Hanpasisoneil nomousio. IlpuBoAnTL NMpuMepbl 00HEKTOB
OKpYXaroIIero Mupa, UMerImux GopMbl Ha3BaHHbIX TEl.
Hcnoab30BaTh TEPMHMHOJIOTHIO: BEpIIMHA, pedpo, TIpaHb,
OCHOBaHME, BBICOTA, PAIUYC U TUAMETP, Pa3BEPTKA.

N3y4yaTb, UCHONB3Yys SKCIIEPUMEHT, HaOIIO/IeHHEe, U3MEPEHHE,
MOJIEJTUPOBAaHUE, B TOM YHUCIIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOIICTBA HA3BAHHBIX TEJl, BBIABJIATH CXOACTBAa M Pa3In4Ms:
MEXIy NMUPaAMUION U IPU3MOM; MEXIY LHIMHIPOM, KOHYCOM H
LIapOM.

Pacno3naBath pa3BEéPTKH Mapajuiesenunena, Ky0a, MPHU3MEI,
nmupaMuJbl, KOHyCa, HUJIMHAPA; KOHCTPYUPOBATH JAaHHBLIC TCJIa
U3 pa3BEPTOK, CO3[aBaTb WX MOJEIM C HANPABIIOMIECH
IIOMOLLBO.

60




Co31aBath MoOjAeJM TPOCTPAHCTBEHHBIX (uryp (w3 Oymaru,
MIPOBOJIOKH, TJIACTUIIMHA U JIP.) C OTIOPOW Ha alrOPUTM yUeOHBIX
JIEUCTBHIA.

H3mepsaT, Ha Moaeasix: JIMHBI pEOEpP MHOTOIPAaHHUKOB,
JIaMeTp 1Iapa.

Boruucasats mno  ¢opmyiaam: 00bEM  IPSIMOYTOJIHHOTO
napajieNnenunena, Kyoa; HCIONb30BaTh €IUHHULBI W3MEPEHUs
00BbéMa; BBIYUCIATH OOBEMBI TEJ, COCTaBICHHBIX M3 KyOOB,
napajJieNIenue10B; pemaTh 3aa4i C pealbHbIMU JaHHBIMU C
OMOpPOY Ha CIPABOYHYIO HH(OPMALIUIO.

IToBTOpEHme,
00001ICHME,
cucTeMaTH3auusl
(20 9)

HOBTOpeHI/IC OCHOBHBIX MOHSTHM M METOIOB KypCOB 5u6

KJIACCOB, 0000IICHIE U CHCTEMATHU3AIIHS 3HAHMIA.

BbIuucasTh 3HaU€HUS BEIPRXKEHUI, COJIEPKALINX HaTypalIbHBIE,
Lenble,  TOJOXKUTENbHBIE M OTPULATENIbHbIE  YHUCIA,
OObIKHOBEHHBIE U JIECATUYHbIE  JApOOHU,  BBIIOJHATH
npeoOpa3oBaHusl 4YKMCEN M BBIPAKEHHH NpU HEOOXOIUMOCTH C
HaMpaBJISIOIIEH TOMOIIBIO.

Bb10upaTh c110cod cpaBHEHUS YUCEIl, BBIYMCICHUH, IPUMEHSATH
cBoiicTBa apudMeTHUeCKuX JIeHCTBUH Ul palMOHAIU3ALUU
BBIYMCIICHH.

Pemats npocreiimmue 3aga4u U3 peagbHOM KU3HU, IPUMEHSATH
MaTeMaTH4YeCKue 3HAHUSl U1 pELIeHUs 3aJady M3 JPYyrux
IIPEIMETOB.

Pemars npocreiimmue 3a5a4u pa3HbIMH CIIOCO0aMH.
OcymecTBaAATL CAMOKOHTPOJIb BBIIIOJHAEMBIX JCUCTBUHA H
CaMOIIPOBEPKY pe3y/IbTaTa BEIUUCICHHMN.

...KTII?
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TEMATHYECKOE IINTIAHUPOBAHUE YYEBHOI'O KYPCA «AJIT'EBPA» (IIO 'TOAAM OBYYEHMUS)

7 kaacc (He menee 102 u)

Ha3zBpanue
pa3aena (Tembl)
Kypca (4uciio
4acoB)

OcHoOBHOE coiep:KaHue

OcHOBHbBIE BUbI 1€ATEILHOCTH 00y4al0NUXCSA
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Yucaa n
BBIYHCJICHHUS.
PanunonaabHbIE

yuciaa
(25 )

ITonsiTHE PAaLIMOHAIILHOTO YHCIIA.

Apudmerndeckue NeMcTBUS ¢ pallMOHAIBHBIMU YHCIAMHU.
CpaBHeHue, ynopsJ0uMBaHNE PaLllOHAJIbHBIX YHCEI.

CreneHb ¢ HaTypaJIbHBIM IIOKA3aTEIIEM.
Pemienue oCHOBHBIX 3a7a4y Ha ApoOu, MPOLEHTH! U3 PealbHOM

NPAKTUKH.

HpI/I3HaKI/I JACIINMOCTH, Pa3JI0KCHUA

HaTypaJIbHBIX YHUCEIL.
Peanbubie 3aBUCHUMOCTH.
IPONOPLUOHAIBHOCTH.

[Ipsmas

Ha MHOXHUTCIIN

u obpatHas

CucTeMaTH3HPOBATH M 000ralIAThH 3HAHUS 00 OOBIKHOBEHHBIX
U IECATUYHBIX APOOSX.

CpaBHUBATBH M YNOPSAA0YUBATH APO0U, peoOpa3oBbIBas MPU
HEOOXOIMMOCTH  JIECATUYHBIE JpoOW B  OOBIKHOBEHHBIE,
OOBIKHOBEHHBIC B JICCATHUYHBIC, B YAaCTHOCTU B OECKOHEUHYIO
JECATUYHYIO APOOb.

IIpumensaTe  pa3HoOOpa3Hble  CHOCOOBI M NMPHEMBI
BbIYNMCJIEHNS] 3HAYEHU JTPOOHBIX BbIPAa’KEHU, COJIEepKaIIUX
OOBIKHOBEHHBIC ¥  JCCATHYHBIC ApOOM: 3aMEHATh TpHU
HEOOXOJUMOCTH  JIECATUYHYIO JApoOb  OOBIKHOBEHHOH U
OOBIKHOBEHHYIO JICCATUIHON, IPUBOUTE BEIpAXEHHE K (hopme,
HaubOosee ynoOHON Juis BBIYUCICHUH, MPEoOpPa3OBHIBATH
JIpOOHBIE BBIPAKEHUS HA YMHOXXCHHE U JICJICHUE JCCSITHUYHBIX
Ipo0eil K IEHCTBUAM ¢ LENBIMH YUCIIaMU (TIpU HEOOXOIMMOCTH C
HAIpPAaBJIAIOIIEH TOMOIIBIO).

IIpuBoauTH 4YMCIOBBIe U OYKBeHHbIe NMPHUMEPHI CTEICHH C
HaTypaJIbHBIM TIOKa3aTelieM, OOBSCHSS 3HAYCHHS OCHOBAHUS
CTETNICHH U TOKa3aTessl CTENEeHH, HAXOAUTh 3HAUYCHUS CTEleHen

Buza a’’ (a — moboe palMoHATLHOE YUCIIO, /1 — HATypallbHOE
YHCII0) C OMOPOH Ha CIIPABOYHYIO MH(DOPMAIIHIO.

I[loHuMmaTe CMBICT 3amUCH OOJBLIIMX YHCEI C IOMOIIbIO

AeCATUYHBIX Apodei U cTeneHed unciaa 10, npumMeHsATs UX B

peajibHbIX CUTYallHUAX.

IIpumeHSITH TPU3HAKY JACTUMOCTH, PA3JI0KEHUSI HA MHOXKHUTEITU
HaTypaJIbHBIX YHCEI.

Pemats npocreiimme 3a1a4m Ha YaCTH, MPOIICHTHI, TPOTOPIIHH,
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Ha HaXxOoXJIeHHe ApoOu (MPOIEHTA) OT BETUYMHBI M BETMUYUHBI TIO
e€ apobu (mporieHTy), apodu (MporeHTa), KOTOPBIA COCTaBIIsSET
onHa BenuuuHa oT gapyroil. IlpuBoamTh, pa3zdupars,
OLIEeHUBATH PA3NIMYHbIC PEIICHUS, 3allUCU PEIICHUN TEKCTOBBIX
3ajad.

Pacno3HaBaTh U 00BSICHATD, OIIUPAsCh HA ONIPEACTICHUS, IPSIMO
IPONOPIMOHATILHBIE u o0paTHO PONOPLHOHATIEHBIE
3aBHCHUMOCTH MEXIY BEIMYMHAMU; NPUBOAUTH MPUMeEPHI STHX
3aBUCUMOCTEH W3 peaJlbHOTO MHpa, U3 JPYIHX Yy4eOHBIX
MPEIMETOB.

Pemate mpocreiiine mMpakTHKO-OPHEHTHPOBAHHBIE 3324
HA  Apo0dW, TMPOUEHTbl, MNPAMYWW H  00paTHYIO
NPONOPUHOHAILHOCTH, TPONOPLHH.

Anredpanyeckue
BbIPaKeHUs
(27 9)

byksenHsble BeipakeHus. [lepemennslie. JlonmycTumele 3Ha4CHUS
nepeMeHHbIX. POPMYyIIBL.

[TpeoOpa3oBanue OYKBEHHBIX BBIPRKEHUH, pacKpbhITHE CKOOOK
U TIPUBE/ICHUE MMOTOOHBIX CIIaraeMbIX.

CBolicTBa CTENIEHU C HATYPaJIbHBIM I10Ka3aTeIEM.
MHOrouseHsl. Crnoxenue, BBIYMTAHUE, YMHOKECHHE
MHOTOWICHOB.  DOpMyJIBI  COKPAIEHHOIO  YMHOXKCHHS.
Pa3noxeHre MHOrO4IEHOB HA MHOKUTEIH.

OBaanern Ha 0azoBOoM YPOBHE anreOpanvecKoi
TEPMUHOJIOTUEH M CHMBOJIMKOW, NMPUMEHATH €€ B IpoIecce
OCBOEHUS yueOHOro MaTepuara.

Haxoautp 3HaueHHs OyKBEHHBIX BBIPAKCHHUN TMPHU 3alaHHBIX
3HAa4YCHUAX 6YKB, BBIINTOJIHATH BBIYUCIICHUSA 110 (bOpMYJIaM.
BbinosHAThL npeoOpa3oBaHys 1EJIOT0 BbIPaXKEHHUsSI B MHOTOWJIEH
MIPUBEJICHUEM MTOJO0HBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOJHATL yMHOKEHHE OJHOYIEHA HAa MHOIOWIEH U
MHOTOYJIEHA Ha MHOTOWIEH, MPUMEHAATh (OpMyIbl KBajpara
CyMMBl M KBaJpaTa pa3HOCTH C OINOpPOW Ha CIPaBOYHYIO
MH(pOpMALIHIO.

OcywiecTBIATH PA3I0kKEHHUE MHOTOWIEHOB Ha MHOXHUTEIU
MyTEM BBIHECEHUS 32 CKOOKM OOIEro MHOXKUTENS, TPUMEHEHHS
dbopMyIbl  pa3HOCTH  KBaJpaToB, (QOPMYJ COKpAIIEHHOTO
YMHOXXEHUS C OMIOPOH Ha CIPaBOYHYIO HH(POPMALIHUIO.
IIpumensiTe mnpeoOpa3oBaHHE€ MHOTOYICHOB JUISl peIleHUs
Pa3IMUHBIX 3aaa4 N3 MATCMATHKH, CMCEXKHBIX MNPEAMETOB, H3
peanbHON NMPAKTHUKHU.

3HAKOMMTBCS € MCTOPHUeE Pa3BUTUS MaTEMAaTUKH.
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YpaBHeHus
U HEPaBeHCTBA
(20 v)

VYpaBHenue, IpaBuiia peoOpazoBaHus
PaBHOCWJIBHOCTb YPAaBHEHUU.
JIuHeitHoe ypaBHEHHUE C OJJHOM IEPEMEHHOMN

ypaBHEHUS,

IIEPEMEHHOM, PELICHNE JIMHEWHBIX ypaBHEHUN. Pemenue 3ana4d

C TIOMOILIBIO YPaBHEHHIA.

Jlunelinoe ypagHnenue c 08yMs NEPEMEHHbIMU U €20 papuk.
Cucrema JIByX JIMHEWHBIX YPAaBHEHHUU C JBYMSI IE€PEMEHHBIMM.
Pemenune cucrem ypaBHEHHH CIOCOOOM TMOJACTAaHOBKH U

CII0COOOM CJI0KEHHS.

Pemarsp nuHeiiHOE ypaBHEHHUE C OJTHOW MEPEMEHHOMN, MPUMEHSIs
NpaBUJIa [IEpexo/ia OT UCXOIHOTO YPaBHEHUS K PAaBHOCUILHOMY
emy OoJee npoctoro Buaa. IIpoBepsiTh, ABIsSETCS I KOHKPETHOE
YHUCJIO KOPHEM YPaBHEHUS.

[oadupars mpumepnl MNap YUCEN, SBISIONIMXCS pPEIICHUEM
JUHEHHOT0 ypaBHEHUS C IBYMS IEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JIMHEHHOTO
YpaBHEHHUS C JIByMSl IEPEMEHHBIMH (TIpU HEOOXOIUMOCTH C
MCIIOJIb30BAHUEM CMBICIOBOM OMOPBI); MOJB3YSACH IpadUKOM,
NPUBOAUTH NPUMeEPHI PEIICHUS YPaBHEHUS.

Haxoauth peueHue cuUCTEMBbl ABYX JIMHEHHBIX YpaBHEHHH ¢
JIBYMsI IEPEMEHHBIMU C OMTOPOil Ha ATOPUTM YUEOHBIX IEHCTBUM.
CocTaBJSITh U pelIaTh yPaBHECHUE UM CUCTEMY YPABHEHHI 110
YCIIOBUIO 3aJlaud, WHTEPIPETHPOBATh B COOTBETCTBHH C
KOHTEKCTOM 33/1aud TIOJyYCHHBIM pE3yJbTaT C OMOpOW Ha
BOIIPOCHBI TIIaH.

Koopaunartsi
U rpauKH.
DOyHKIUH
(24 v)

Koopannara Touky Ha npsMoi. YnuCI0BbIE IPOMEKYTKHU.
PaccrosiHMe Mex 1y 1ByMsI TOUKaMH KOOPAMHATHOW MPSMON
[TpstmoyronbHas cucreMa KOOpAUHAT Ha IIockocTu. IIpumepsl
rpaduKoB, 3alaHHbIX hopMyaamu. UteHne rpadukoB pearbHbIX

3aBUCUMOCTEM.

[Tonstue ¢ynkumu. I'papuk dynkumu. CpoiicTBa (QyHKIUI.

Jluneiinas ~ gynkums. Iloctpoenme rpaduxa

¢ynxun. I'padux pynkumun y = kx +b.

JIMHENHON

HN3o00paxkars Ha KOOPJMHATHOMN MpAMOi TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpJAMHATaM, JIy4H, OTPE3KH,
MHTEPBAJIbl; 3aMCHIBATh UX Ha alre0panyecKkoM si3bIKe.
OrMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJMHATaM; CTPOUTh TIpaUKHU HECIOXKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (QOpMyJIaMH, B TOM 4YHCJE C MOMOLIbI HHU(POBBIX
nmabopaTopuid.

IIpumeHsiTh, M3y4YaTh NpPeMMYIIECTBA, WHTEPIPETHPOBATH
rpadudeckuii crocod MpeACTaBICHUS U aHAIN3a Pa3HOOOpa3HOM
KU3HEHHOH HH(pOpMaIHH.

OcBauBaTh Ha 0a30BOM YPOBHE MOHATHE (QYHKIUH, OBJIAAEBATh
(YHKIMOHATIBLHON TEPMHUHOJIOTHEH.

Pacno3naBartp nuHeliHyo QyHkuMio y = kx + b, onucbIBaTh
e€ CBOICTBA B 3aBUCUMOCTH OT 3HAUeHUN K03 PUIIMEHTOB k U D
(pu HEOOXOAMMOCTH C OIIOPOM Ha AITOPUTM MpPaBUIA).
Crpouts rpaduxu muHeHON QyHKIMH, QyHKIUU y = kx + b
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Hcnoab3oBaTh nHGPOBBIE pecypcbl 17 HOCTPOSHUs IpaduKoB
(YHKIMN ¥ U3YYEHUS] NX CBOMCTB.

IIpuBOAUTE IPUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B peabHbIX
IIPOLIECCAX U SIBJICHUSX.

IloBTOpEHue

H 00001IeHIEe
(6 9)

[ToBTOpEHHE OCHOBHBIX MMOHSATHH M METOIOB Kypca 7 Kiacca,
000011IeHE 3HAHUHA.

BpiOuparb, npUMEHATHL  CHOCOOBI  CPAaBHEHUS  YHCEI,
BBIUUCIICHUH,  NpeoOpa3oBaHU  BBIPAKEHHH,  pEIICHUS
YpaBHEHUN TPU HEOOXOJMMOCTH C HAMPABJIAIOIIEH TTOMOIIIBIO.
OcymecTBJISITh CAMOKOHTPOJIb BBITIOJTHAEMBIX JACHCTBUH U
CaMOIIPOBEPKY pe3ysbTaTa BBIYMCICHUHN, MPeoOpa3oBaHUM,
ITOCTPOEHHUH.

Pemates npocreiiime 3aga4m U3 peaibHON )KU3HU, IPUMEHSATH
MaTeMaTH4eCKHe 3HAHUSl Ui PEIICHUs 3aJad U3 JPYTux
MIPEAMETOB.

Pemiate mnpocreiiline TeKCTOBbIEe 3aJa4d, CPaBHUBATb,
BbIOMPATH CIIOCOOBI PEIIICHUS 33/1a4H.
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...KTII?
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8 kiacc (ae menee 102 u)

Ha3zBpanue
pa3naesa (Tembl)
Kypca (4uciio

OcHoBHoOe coepkaHue

OcHOBHbBIE BHUABI J€ATCJIBbHOCTHA oﬁyqaloumxca

KOPHHU

ApudmeTnueckuii KBaJpaTHbIH KOPEHb.

4acoB)
Yucnan KBanpatHslit kopeHs u3 uncna. Ilonamue o6 uppayuonairbrom | DopMyJIMPoBaTh ONpeaeeHne KBaIpaTHOIO KOPHS U3 YHCIIa,
BbIYNCJICHHS. yucne. [lecimuurvie npubIUICeHUS UPPAYUOHATbHBIX YUCE]L. apu(pMeTUYECKOro KBaJIPaTHOTO KOPHS MPH HEOOXOAMMOCTH C
KBaapartnsbie eiicmeumenvuoie yucna. Cpagnenue 0eticmeumenbHulx Yuceil. |BU3yajJbHOUN OIMOPOM.

HpI/IMeHHTB Oonecpanri0 HM3BJICYCHHA KBAJPATHOTI'O KOpPHA U3
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(159) YpaBHEHHE BUA X° = 4. qHCIia, MCHOJb3YS MPU HEOOXOAMMOCTH KAJIbKYJISTOP.
CaoiicTBa apuQMeTUIECKUX KBaJpPaTHBIX KOpHEW. | OueHuBaTh  KBaJpaTHbIE KOPHU IEIbIMH  YHCIAMH |
[IpeoOpazoBaHre  YHCIOBBIX  BBIPAXKCHHUH,  COACPIKAMIUX | ACCATUIHBIMU APOOSIMH.
KBaJpaTHBIC KOPHHU. CpaBHUBaTL W  YNOPSAOYUBATHL  PAlMOHAIBHBIE U
MPPALMOHAJIBHBIE YHCIIA, 3aIMCAHHBIE C MOMOIBIO KBaJPAaTHBIX
KOpHEH Mpr HEOOXOIMMOCTH C HAMPABIISIONIEH MTOMOIIBIO.
HUccnenoBary ypaBHEHHE 2= a, HAXOAWTb TOYHBIE U
npuOIKEHHBIE KOpHU 1Tpu a@ > 0.
HccaenoBarp CcBOMCTBA KBaJpaTHBIX KOpPHEW, MPOBOAS
YHUCJIOBBIE SKCHEPUMEHTBHl C HCIOJIb30BAaHUEM KaJIbKYJISITOpA
(KOoMTIBIOTEPA).
IlpuMeHaTs cBOMCTBA apH(MeTHYECKHMX KOpHe#l 1
npeodpPa3oBaHUA BbIPAKEHUI.
BeimmosiHATs, mpocrteiimue npeoOpa3’oBaHUs  BbIPAXKECHUI,
Co/IepXKalIuX KBaJapaTHble KOpHU. BrIpakaTh NepeMeHHBIC U3
TCOMETPUUYCCKUX U PU3NICCKUX (HOPMYII TIPU HEOOXOAMMOCTH C
OIIOpPOM Ha MPABUJIO.
Boh1uuciasaTs 3HaAYEHUs BBIPAKEHUN, COACPIKAIUX KBAJIpaTHBIC
KOPHH, UCTIONB3YS NMPU HEOOXOAMMOCTU KAJIBKYJISITOP.
HUcnoan3oBath B X0J€ peuieHUs 3a7ad dJIEMEHTapHbIE
MPEJICTABICHUSI, CBSI3aHHBIE C MPUONMKEHHBIMUA 3HAUYCHUSIMU
BEJIMYMH.
3HaKOMUTBCS C UCTOPUEH PA3BUTUSI MATEMATHKH.
Yucaa u Crenens ¢ nenslM nokasarenaeMm. CTaHgapTHas 3aluch yucia. | @opMyJupoBaTh ONpeaeaeHHe CTEIICHU C [IEIbIM MTOKa3aTeIeM
BbIYHCJICHHS. Pasmeprr 00bEKTOB OKpYKaroIIero Mupa (0T dJeMEHTapHBIX (pu HEOOXOAMMOCTH TI0 BU3YAIBHOH OIOpE).
Crenenb YaCTHUII 10 KOCMUYECKHX 00BEKTOB), JUIMTEIBHOCTH TpolieccoB | [IpeacTaBiasiTh 3anuch OOJBIIMX W MAJTBIX YUCEIT B CTAHIAPTHOM
€ HeJIbIM B OKPY’KaIOIIEM MHpE. Bujse. CpaBHMBATBL UWCIa U BEJIUYUHBI, 3alUCAHHBIE C
noxKasarteJjiemMm CBOMCTBa CTENEHH C LIEJIBIM ITOKA3aTeJIEM. UCIoib30BaHueM crenenu 10.
(7 9) Hcnonb3oBars 3amuMch YHCE B CTAaHAAPTHOM BHUAE A

BBIPQXEHHUSI pa3MepOB OOBEKTOB, IJIUTEIBHOCTH IMPOLIECCOB B
OKpPY’KaIOIIEM MUDE.
®opmy/IMpPOBaTh, 3aMCHIBATL B CHMBOJIMYECKOl (popMme u
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HWIJTIOCTPUPOBATH IIPUMEPaAMHU CBOMCTBA CTEIIEHH C IIEJIBIM

nokasareneM (Ipd  HEOOXOAMMOCTH C  HCIOJb30BaHUEM
BHU3YaJbHOW ONOPBHI).
IIpuMensiTh  cBOMicTBA CTemeHW JJIs1  IpeoOpa3oBaHuUs

BBIpa)KeHI/If/’I, CoACpKaUX CTCIICHU C LCJIbIM IIOKa3aTcjieM C
HCIIOJIB30BaHHUEM CHpaBO‘IHOfI I/IH(l)OpMaI_II/II/I. BoInoaHaTs
JeHCTBUA C qucjiaMu, 3allMCAHHBIMU B CTaHAAPTHOM BHIC
(YMHO)KeHI/Ie, JCJIICHHUEC, BO3BCACHUC B CTeHeHB).

Aaredpanuyeckne | KBanparHeii TpéxwieH. PasnojkeHne KBaapaTHOro TpéxuicHa | Pacmo3HaBaTh — KBaApaTHBIM — TpEXUJIEH,  YCTaHABJIMBATh

BbIPaKeHUsl. Ha MHOXXHTEJIH. BO3MO>KHOCTH €T0 Pa3JI0KEeHUsI HA MHOYKUTEIH.

KBaaparublii PackiaapiBaTh Ha MHOXKHUTEJIHM KBAJpPAaTHbIM TPEXWIEH C

TPEXUJIeH HEOTPUIATENIbHBIM AUCKPUMHHAHTOM MpPH HEOOXOIMMOCTH C

(59 OIOPOI Ha AITOPUTM ITPABHIIA.

Adaredopanyeckue | AnreOpanyeckast ApoOb. JlomycTUMBIE 3HaYCHHUS IEPEMEHHBIX, | 3anuchIBaTh anrebpandyeckue BeipakeHus. HaxoauThs 001acTh

BbIPaKeHHsl. BXOJISAIINX B anredpanveckue BoipaskeHus. OCHOBHOE CBOMCTBO | ONIPEAETICHUS PAllMOHAEHOTO BHIPAKEHUS.

Adareopanyeckasi | anreOpanyeckoit 1poou. Cokpamienne apooei. BbINoHATL YHCIIOBBIE MOJCTAHOBKU U BBIYMCJIAATH 3HAUCHHE

Apodb Cnoxenue, BBIYMTAHUE, YMHOXEHHUE u JieJieHre | IpoOu, B TOM YHUCIIE C TIOMOIIBIO KAJIbKYIISTOpA.

(15 4v) anreOpanyeckux napoOeit. IIpeoOpazoBaHue BbIpakeHUi, | @opMyJIMPOBATH OCHOBHOE CBOMCTBO alreOpandecKoi 1poou u

CoOJIeprKalINX anredpandeckue aApoou. NPUMEHSATH €ro JIJIs MpeoOpa3oBaHust IPoOeii.

BoeinonaTs feiicTBusi ¢ anreOpandecKUMH JpoOsSMHU  TIPU
HEOOXOJUMOCTH C HampaBlsomeld mnomonipio. [lpuMeHsaTs
npeoOpa3oBaHus BBIpAKEHUHN NJis1 pelieHus 3aaad. Buipaxarth
nepemMeHnbie 13 Gopmyn (PUINYECKUX, TEOMETPUUECKUX,
ONUCHIBAIOIIUX OBITOBBIC CHUTYallMH) MPH HEOOXOIUMOCTH C
HaIpaBJISIOIIEH TOMOIIBIO.

YpaBHeHust KBanpatHoe ypaBHeHue. Henonnoe kBagpaTHoe ypaBHeHHE. | Pacmo3HaBaTh KBaapaTHBIC YPAaBHEHHUS.

U HEepaBeHCTBA. ®opmyJita KOpHER KBapaTHOTO ypaBHEHUs. eopema Buema. |3anucbiBaTh (OPMYJYy KOpHEH KBaJpaTHOTO YpaBHEHHUS;

KBaaparnsbie Peienune ypaBHeHuid, cBOAAIIMXCS K KBaipaTHbIM. [IpocTeiiive | pemiaTe KBajgpaTHble YPaBHEHUs] — TIOJHBIE W HEMOJHBIE (C

YPaBHEHUA JPOOHO-palIMOHATILHBIE YPaBHEHUS. MCIIOJIb30BAaHUEM CITPAaBOYHOU MH(OpMAIINN).

(15 4) Pemienne TekCTOBBIX 3amay ¢ TNOMOILIbIO  KBaapaTHbiX | [IpoBoauTh mpocTeiiline  WccjeI0BaHMS  KBaJpPaTHBIX
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YPaBHEHUM.

YPaBHEHUM.

Pemiath ypaBHeHMsl, CBOJSIIMECS K KBaJPATHBIM, C TTOMOIIBIO
peoOpa3oBaHUl M 3aMEHOM IEPEMEHHOM € OMOPOI Ha aNTOPUTM
IpaBuJja.

Ha0ionats ¥ aHAJAM3MPOBATBH CBSI3b MEXKIY KOPHSMU U
Kod(dULIMeHTaMH KBAJPaTHOTO YpaBHEHHUSI.

Ipumenamo meopemy Buema ol peuienus
3a0a4 (¢ ucnoavb3osanuem oopasya).

Pemats TekcTOBBIE 3aJayM  anreOpanvdeckuM CIOCOOOM:
MEPEXOJIUTh OT CJIOBECHOH (HOPMYIMPOBKU YCIOBHUS 3aJaud K
ayireOpanveckoid MOJENU MYTEM COCTaBJICHHS ypaBHEHHS (Ipu
HEOOXOJUMOCTH C  HalpaBJAIOMIed TOMONIbIO);  peliaTh
COCTaBJIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH PE3YJIbTaT.
3HAKOMHTBCS ¢ MCTOPHUEH Pa3BUTHS aITreOpBhI.

YpaBHeHus JIuneliHoe ypaBHEHHE C JIBYMs HEpEMEHHBIMH, €ro rpaduk,|Pacnmo3HaBaTh jiuHEHHbIC YPABHEHUS C IBYMSI IEPEMEHHBIMH.
U HepaBeHCTBA. IIPUMEpHI PEILICHUs] YPAaBHEHUH B LIEJIBIX YHCIIaX. Crpouth rpaduku JHMHEHHBIX YpaBHEHUH, B TOM 4HCIE
Cucrembl Pemenne cucreM ABYX JHMHEHHBIX YypaBHEHUH C JABYMsd|HCHOJb3Ysl HH(poBble pecypebl (IpU HEOOXOAMMOCTH C
YPaBHEHUi nepeMeHHbIMH. [IpuMepsl pelIeHrsT CHCTEM HEIMHEHHBIX | OOPON Ha aIrOPUTM y4EOHBIX IEHCTBHMH).
(13 9) YPaBHEHHUH C IBYMs IEPEMEHHBIMH. Paznuyate napasuienbHble M IEpeceKarolnecs NpsMble M0 UX
I'pauueckas  unmepnpemayus — ypaeHenus ¢  O8YMs|ypaBHEHHSAM.
nepemMenHbIMU U CUCeEM YPAGHEHULL C 08Y M NepeMeHHbIMU. Pemiats cuctembl JABYX JIMHEHHBIX YpaBHEHUH C JIByMs
Pemienne TekcTOBBIX 3a71ay C MOMOIIBIO CUCTEM YPaBHEHHUIA. IIEPEMEHHBIMU ITOJCTAHOBKOMN U CIIOKEHUEM.
Pemate nmpocrenine CUCTEMBI, B KOTOPBIX OJTHO U3 YPaBHECHHUU
HE SBIISETCS JMHEHHBIM IPU HEOOXOIUMOCTH C HalpaBJIsoLIeH
MTOMOUIBIO.
Ilpueooums  2pagpuueckyro  unmepnpemayur)  peuieHus
VPABHEeHUs ¢ 08YMsL NePeMEHHbIMU U CUCEM YPAGHEHUN ¢ O8YMs.
nepemeHHbIMU.
PemaTts TekcToBBIE 32124 AIT€OPanIECKUM CIIOCOOOM.
YpaBHeHus YucnoBble HEpaBEHCTBA M UX CBOMCTBA. ®opMyJIMpOBATH CBOIICTBA YHCIOBBIX HEPABEHCTB,

¥ HepaBeHCTBA.

HepaseHnctBo ¢ oiHOM nepeMeHHON. JIMHETHBIE HEPABEHCTBA C

HIUTIOCTPUPOBATHL UX Ha KOOpI[PIHElTHOfI HpﬂMOﬁ.
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HepaBencrBa OJIHOU TMepeMeHHOM U ux pemieHre. CUCTeMbl JTUHEHHBIX IIpuMeHsATH CBOIiCTBA HEPABEHCTB B XO/I€ PEIICHHUS 3a1au.
(12 v) HEPABEHCTB C OJJHOM IIEPEMEHHOM U UX PELIEHUE. Pemars JuHEliHbIE HEPABEHCTBA C OJHOW TIEPEMEHHOM,
N3o0paxenue pemeHus JMHEHHOr0 HEpaBEHCTBA U UX CHCTEM | M300pakaTh pellICeHUE HEPABEHCTBA HA YMCIOBOU MPSIMOM.
Ha YUCJIOBOM MPSMOM. Pemath cucTeMbl TUHEHHBIX HEPABEHCTB, M300paXkaTh PEIICHHUE

CUCTEMbI HEPaBEHCTB Ha YHCIIOBOU MPSIMON ITPU HEOOXOTUMOCTH
C BU3yaJIbHOM OMOPOM.

DyHKIUH. [Tonstue ¢ynkuuu. O6IacTb ONMpenesNeHUs] U MHOMXKECTBO Hcnonb3oBath  QYHKIMOHAIGHYIO  TEPMHHOJIOTHIO U

OcHoOBHBIE 3HaueHu# QyHkun. CriocoOsl 3a1anus QyHKIUH. CHMBOJIHMKY.

MOHATHS I'padux pynkuuun. CpoiicTBa (QyHKIUH, UX OTOOpakeHHE Ha | BLIMMCJIATH 3HAYeHHs1 QYHKIUH, 33aHHBIX (opMmyiaamu (IIpu

(54) rpaduke. HEOOXOAMMOCTH HCIOJIb30BaTh KAJIBKYJATOP); COCTABJISATH
TA0 U] 3HAYeHHIT QYHKITUY.
CtpouTh N0 TOYKaM rpadpuku QyHKIHA.
OnuceiBaTh cBOlicTBa (QYyHKIUU HA OCHOBE €€ rpaduyueckoro
NpEJICTaBICHUsT TpH  HEOOXOJUMOCTH C  HalpaBIsAIOIIeH
MTOMOILBIO.
Hcnonb3oBath  QyHKIHOHAIBHYIO  TEPMHHOJIOTHI0O W
CHMBOJIMKY.
HccnenoBary mnpumepsl rpa@ukoB, OTpa)karoOUIMX peajbHbIE
npoueccbl U sBieHus. IIpuBoAUTH NpPHUMeEPBI MPOLECCOB U
SIBJICHUH C 3aJJaHHBIMH CBOMCTBaMH.
Hcnoab30BaTh KOMNBIOTEPHBbIE MPOTPAMMBI JJIS1 TIOCTPOCHHUS
rpadukoB QpyHKINN U U3yUEHUSI UX CBOHCTB

DOyHKIUH. Yrenne u mnoctpoeHue rpapukoB ¢yHkuui. IIpumeps! | Haxoauth ¢ momMounbio rpaguka QyHKIHMHE 3HAYCHUE OTHOU U3

YucsioBbie rpaukoB QPyHKINH, OTpa)KaOLIUX PeaIbHbIE TPOLIECCHI. paccMaTpUBaEMBbIX BEIMUYUH IO 3HAYEHUIO APYTOM.

pynknnu OyHKINH, ONUCHIBAIOLINE MPSIMYIO u oOpartHyto | B HeclIOXKHBIX ciy4asx BbIpaxkaTb (GopMyJioii 3aBHCUMOCTH

(CA)) MPONOPLMOHANIbHBIE 3aBUCUMOCTH, UX rpa@uku. ['unepbona. | Mex1y BEIMUNHAMMU.

I'paduk GpyHxmn y = x°.

3.y = \x,y =k epagpuueckoe
X
peutenue ypasHenutl u Cucmem ypasHeHuil.

Dynknuu y = X2,y = x

OnuceiBaTh XapakTep W3MEHEHMS OJHOMU
3aBUCUMOCTH OT U3MEHEHUS IPYrou

Pacno3snaBats Buapl u3ydaeMbelx (QyHkuuil. Iloka3biBaTh
CXeMATHYEeCKH IIOJIOKEHHE Ha KOOPAMHATHOM IUIOCKOCTH

rpa¢ukoB GyHKIMI Buga: y = x2, y = x°,

BCJIMYHUHBI B
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y=Axy =k

Hcnonb3oBarsh GyHKIHOHANBHO-TPadUYECKUE
NnpeAcTaBJIeHUS )il PEIICHUS U UCCIICIOBAHUS YPAaBHEHUH U
CUCTEM ypaBHEHUM.

IIpumeHsTH U(PPOBBIE PecypPChbl sl MOCTPOCHUS TPadhUKOB
GyHKIMMA.

IloBTOpEHUe
1 00001IeHHE
(69

[ToBTOpEHNE OCHOBHBIX TMOHATHI W METOJIOB KypcOB 7 W 8

KJIaccoB, 0000IIeHEe 3HAHUH.

IIpumeHssTh CcHOCOOBI  CPAaBHEHHUSI YHWCEJ, BBIYMCIICHUU,
peoOpa3oBaHU BBIPAKESHHM, PELICHUS YPaBHEHHIA.
OcyumiecTBIAATh CAMOKOHTPOJIb BBINOJHAEMbIX JEUCTBUM U
CaMOIIPOBEPKY pe3ysbTaTa BBIYMCICHUHN, MpPeoOpa3oBaHUM,
MOCTPOCHUH.

Pemiate, 3agaum M3 peajbHON  KM3HH, TPHUMEHSATH
MaTeMaTHUYeCKUe 3HAHUS I pelIeHus 3aJady U3 JIPYTux
MIPEAMETOB.

Pemiath TekcTOBBIE 3a]a4U, CPABHUBAThH, BHIOMPATH CIOCOOBI
peIIeHus 3aa4H.
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9 kiaacc (He menee 102 u)

Ha3zBanmue
pasneia (TemMbl)
Kypca (4uciao

OcHoBHoOe coepkaHue

OcHOBHbBIE BHUABI J€ATCJIBbHOCTH oﬁyqaloumxca

4acoB)
Yucia u PanuonaneHble 4uClIa, uppayuoHaivHbie 4ucia, Koneunvie u|Pa3BUBaTh TMpeACTaBJIeHHMS O YHCIAX: OT MHOXECTBa
BBIYMCJICHUS. beckoneunvie oecsimuunbvle opoou. MHnooicecmso | HAaTypalIbHBIX YHCET 10 MHOXKECTBA JEHCTBUTENbHBIX YHCET.
JlelicTBUTEIbHBIE | OClUCMBUMENbHBIX — uucen,  OeticmeumenbHvle uucia Kak|O3HAKOMHTbLCS c BO3MOKHOCTBIO MIPEICTaBICHUS
qyucaa beckoHeuHvle decamuyHvle Opodou. Bzaumno 00HO3HAUHOE JICHCTBUTEIILHOTO YHCJIa KaK OCCKOHEYHOW JECSITHYHON JpoOH,

CRY

coomeemcmeue Me:)fcdy MHOHCECMBOM OCUCMBUMETbHBIX YUCE
U MHOHCECMBOM MOUYEK KoopduHamHOﬁ np}lMOL?.

Cpaenenue  OelicmeUMENbHbIX — YUCEe,
oelcmeus ¢ 0eucmeumelbHbiMU YUCIAMU.

apugpmemuueckue

[TpubmmkE€HHOE 3HaUCHUE BEIMYMHBI, TOYHOCTH MPUOTHKEHUSI.
Okpyrinenne uwucen. Ilpukuaka ©  OIEHKAa pPe3yJIbTaTOB

BBIYHUCIIEHUN.

NPUMEHATHh JICCAITHYHBIC TPUOIMKCHUS palMOHAIBHBIX M
HMppalrOHAJIbHBIX YUCEN.

3anucvieamo, cpasHusamso u ynopaoouueamo
oelicmeumelibHble YUca.

BeimotHATL, coyeTas yYCTHbIE W NHCbMEHHBIE IPUEMBI,
apudgmMeTnyecKue IeCTBUSL C PAIMOHAIBHBIMU YHCIIAMU;
HAXOJAHUTh 3HAUCHHUSA CTEIeHEH C IeJIBIMUA IIOKa3aTeasIMHu |
KOPHEU; BBIYUCJIATH 3HAYCHHS YUCIOBBIX BBIPAKECHUH.
HMonyunts mnpeacrabjieHHMe O 3HAYMMOCTH JICMCTBUTEIIBHBIX
Yyuces B MPAKTUYECKOU eI TEIbHOCTH YEIOBEKA.
AHaMUM3MPOBaTh M [JeJaTh BBIBOABI (1OCJIe COBMECTHOIO
aHAJIN3a) O TOYHOCTU MPUOIMKEHHs ACHCTBUTEIHHOTO YHCIa
P PEILLICHUH 3a/1a4.

OKpyrisiTh JEHCTBUTEIBHBIE YWCIA, BBIMOJHATH NMPUKUIKY
pe3yibTaTa  BBIUUCICHUW, OLEHKY 3HAUY€HUH  YHUCIOBBIX
BBIPAKCHUM.

3HaKOMUTBHCS C UCTOPUEH Pa3BUTHUSI MATEMATHKH.
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YpaBHeHus Jlunelinoe ypaBHeHue. Penienre ypaBHEHUM, CBOIAIIUXCS K OcBanBaTh, 3allOMMHATL M MPHUMEHATH TrpaduyecKue
H HePpaBeHCTBA. JMHENHBIM. MeTOoAbl NIPU PEUICHUH ypaBHEHUMN, HEPABEHCTB U UX CUCTEM
YpaBHenust KBanpartnoe ypaBHenue. Pemienue ypaBHeHUH, cBOASIIMXCS |(MPU HEOOXOJUMOCTH C OHNOpPOM Ha aJIrOpUTM y4eOHBIX
¢ OJHOM K KBaJpaTHbIM. bUKBapaTHbIC ypaBHEHUS. JENCTBUN).
nepeMeHHOM Ilpumepvl  pewenus ypasHenuii mpemvel u uemeépmoti | Pacmo3naBaTh 1elbie U APOOHBIC YPABHCHHUS.
(14 9) cmeneHell paziloiceHueM Ha MHOMCUMEU. Pemarsb JuHeiliHbIe U KBaJApPaTHble YPABHEHMS, YPaBHEHUS,
Pemenne qpo6HO-paliioOHATbHBIX YPaBHEHUH. CBOJASIIMECS K HHM, MpOCTeHIINe ApOOHO-pallMOHATIBLHBIC
Perienne TeKCTOBBIX 3aj1a4 aNreOpandeckuM METOJIOM. YpaBHEHUS.
IIpennaraTb BO3MOXKHBIE CIIOCOOBI PEIIEHUs TEKCTOBBIX 3ajad,
o0Ccy:k1aThb HX M PpelaTh TEKCTOBbIE 3aJa4yd pPa3HBIMU
crocobamu.
3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS MATEMATHKU
YpaBHeHnust JluneliHOe ypaBHEHHUE C IBYMsl IEPEMEHHBIMU U ero rpa¢uk. | OcBamBaTh U NPUMEHSITh TPUEMBI PEIICHUS CUCTEMBI JBYX

H HEpaBCHCTBA.

Cucrema JIByX JTMHEHHBIX YpPaBHEHUH C JBYMsI IEPEMEHHBIMU U

JIMHEHHBIX ypaBHeHI/Iﬁ C IBYMA IICPEMCHHBIMU U CUCTCMBI JIBYX
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CucremMbl

eé pemieHue. Pemenue cucrteM IByX YpaBHEHM, OJHO U3

YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISACTCS JTUHEHHBIM

YPaBHEeHU KOTOPBIX JINHEMHOE, a IPyrOo€ — BTOPOU CTEICHH. (o BU3yaJIbHOU OmOpe).
(14 v) ['padmyeckas MHTEpIpETALIMs CUCTEMBI YPAaBHEHUH C IBYMS Hcnonb3oBath (QyHKIMOHANIBHO-TpadUUeCcKUe MpeACTaBICHUS
IIEPEMEHHBIMU. JUIS pellieHusl U MCCJIeIOBAaHUS YPABHEHUN U CUCTEM.
Pemennie TeKCTOBBIX 3a7a4 aJlreOpandeckKiuM CIIOCOOOM. AHaJIM3MPOBATh TEKCTHI 32124, peliaTh UX alreOpandyeckum
CHOCOOOM: MePeXOUTh OT CIOBECHOH (HOPMYITUPOBKU YCIOBUS
3aJjauM K airedpanvyeckor Mojeau MyTEM COCTABICHUS! CUCTEMBbI
YpPaBHEHUM; pelaTb COCTABICHHYIO CHUCTEMY YPaBHECHU;
HHTEPIPETHPOBATH PE3YJIbTAT.
3HAKOMHTBCS ¢ UCTOPUEH Pa3BUTUS MATEMATHKU
YpaBHeHus YucnoBble HEPAaBEHCTBA U UX CBOMCTBA. Yurarh, 3anuchbiBaTb, I[OHUMATb, HWHTEPNPETUPOBATH
U HepaBeHCTBA. JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX PEIICHUE. |HEPaBEHCTBA; UCIIOJIb30BaTh CUMBOIIMKY U TEPMUHOJIOTHIO.
HepaBencrBa Cucrembl TMHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHOW U UX | BbIMOJIHATH npeoOpa3oBaHusl HEPABEHCTB, MCMOJAb30BATDH IS
(16 v) pelenue. peoOpa3oBaHus CBOWCTBA UNCIOBBIX HEPABEHCTB.
KBaapaTHble HEPaBEHCTBA U UX PEIICHUE. Pacno3HaBath JIMHEHbBIE U KBAJIpaTHbIE HEPABEHCTBA.
I'paduueckass  uHTEprpeTanyss HEpPaBEeHCTB U cucreM |Pemiath  nuHEHHBIE HEpPaBEHCTBA, CHCTEMBI  JIMHEHHBIX
HEPaBEHCTB C JBYMs IEPEMEHHBIMHU. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOUIUX KBAIPaTHOE
HEPaBEHCTBO, U PEIIATh UX; 00CYKAATh TOJIYYCHHBIC PEIICHHUS.
HN300paxkarh penieHue HEPABEHCTBA U CUCTEMBI HEPABEHCTB HA
YUCJIOBOM TPSMOW, 3alNMCbIBATH PEIICHUE C IOMOUIBIO
CHMBOJIOB.
Pemath kBajpaTHBIE HEPABEHCTBA, HCIONB3Ys TpaduyecKkue
MPECTaBICHUS.
OcBauBaThb M TNPUMEHNATb HEPABEHCTBA MPH PEIICHUH
Pa3JIMYHBIX 3a/a4, B TOM YHCIIE TPAKTUKO-OPUEHTUPOBAHHBIX.
DyHKIUN KBangpatnunas ¢ynkuus, e€ rpadux u cpoiictBa. [lapabona, | Pacmo3HaBaTh BUIBI M3y4aeMbIX (YHKIIHH; HILTIOCTPHPOBATH
(16 v) KOOPJIMHATHI BEPIIMHBI IapadoIIbl, 0Cb CHMMETPHH 11apadoibl. |CXeMaTHYeCKH, OOBSICHATh PACIOIOKCHHE HA KOOPIUHATHOM

CreneHHbIe (YHKIMH C HATYPAIbHBIMH TIOKa3aTesIMU 2 U 3, UX
rpaduku 1 CBOMCTBA.
Ipaduku pyskumit: y =kx,y = kx + b,,y = ax’,y = ax’, y

=Vxy =k
X

IUIOCKOCTH rpa@ukoB pyHKUMM Buga: y = kx,y = kx + b,,y =

ax?, y = ax’,

¥ = /X, y = — B 3aBUCUMOCTH OT 3Ha4eHHH KOd()PHUIMEHTOB;
X

OIMCHIBATH MX CBOWMCTBA.
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Pacno3naBaTh KBaJpaTHUHYO QYHKIHIO 110 hopMmyJIe.
IIpuBoauTh, mnNpHMEPbl KBaJApPAaTHYHBIX 3aBUCHUMOCTEH U3
peanbHOM KU3HHU, (PU3UKH, TEOMETPHH.

BoisiBAATH U 0000maTh 0COOEHHOCTH TpaduKa KBaJAPaTUIHON
Gyskmun y = ax*> + bx + ¢ (upu HEOOXOAUMOCTH C
HaMpaBJISIOLIEH TOMOUIBIO).

CTpouts 1 H300paxkaTh cXxeMaTHYeCKH rpaMKH KBaAPATUIHBIX
(yHKIMiL, 3a1aHHBIX pOpMyIaMu BUAA Y = ax’, y = ax’ + q,y
= a(x + p)*, y = ax*> + bx + ¢ (Upu HEOOXOIUMOCTH C
BU3YaJIbHOU OIOPOiA).

AHAJTU3MPOBATH M IPUMEHSAITH CBOCTBA N3yUYECHHBIX (OyHKITHIA
JUIA WX TIOCTPOEHUS, B TOM YHCIE C IMOMOIIBIO HHU(POBBIX

pECypCoB.

YuciaoBble
MOCJIE0BATEIBHOC
™

(15 4)

[ToHsiTHE YK CIIOBOM TOCIENOBATEIBHOCTH.

3amaHue MOCIeqOBATeIbHOCTH PEKYPPEHTHON (opMynoi u
dbopmyII0ii n-TO WiIeHA.

ApudmeTrnueckas 1 reoMeTpuueckas nporpeccun. @opmyIsl z-
ro wieHa apu(pMeTHYecKol M TeOMETPUYECKOW MpOrpeccui,
CYMMBI TIEPBBIX 71 YJICHOB.

H3o0bpadicenue unenos apugmemuueckol u 2eoMempuyecKot
npozpecculi moyKamu Ha KOOPOUHAMHOU NIOCKOCTU.
Jlunetinwiii u IKCNOHEHYUAILHBLU POC.

Crnoorcuvie npoyenmui.

OcBauBaTh M NPUMEHSATh WHICKCHBIC 0003HAYCHUS, CTPOUTH
peyeBble BBICKA3bIBAHUS C KCIIOJIb30BAHUEM TCPMHUHOJIOTHH,
CBSI3aHHOU C MOHITHUEM ITOCIIEI0BATCILHOCTH.

AHAIM3UPOBaTh (HOPMYITy /1-T0 WieHA MOCIEI0BATEILHOCTH HITH

PEKYPPEHTHYIO bopmyity " BBIYHCJIATH YJICHBI
MOCNEA0BAaTENbHOCTEN,  3aJaHHBIX  ATUMH  (hopMyramH.
YcranasianBarb 3aKOHOMEPHOCTh B IIOCTPOECHUHU

IIOCJIEIOBATEIIbHOCTH, €CJIM BBINMCAHbl MEPBBIE HECKOJIBKO €€
YJICHOB.

PacnosHaBath  apupMETHUYECKYIO M T'€OMETPHUYECKYIO
MPOTPECCUU MPH pa3HBIX CrIoco0ax 3aJaHMsl.

Pemars 3amaun ¢ HCHOONb30BaHMEM (OPMYJ 71-ro  4ieHa
apu(meTnyecko M TEOMETPUYECKOM MpOorpeccuii, CyMMBbI
MIEPBBIX /1 YWICHOB C ONMOPON Ha CIIPABOYHYIO HH(OPMAIIHIO.
H3o00pasicams  unenvl nocie008amenbHOCMU  MOYKAMU — HA
KOOPOUHAMHOUL NJIOCKOCTU.

PaccmaTpuBaTh NpuMepsbl NPOLECCOB U SIBJIEHUH U3 peaIbHON
KU3HU, WUIIOCTPUPYIOLIME H3MEHEHHEe B apupMeTHUYecKon
IPOrpeccuu, B reOMETPUUECKON IPOTrPECCUN; U30bpadicams
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coomeemcmayouue 3a8UCUMOCU 2pApuyecKu.

Pemiate mnpocreiimme 3aaayM, CBS3aHHBIE C YHUCIOBBIMHU
MOCJIEIOBATEIbHOCTAMU, B TOM YHCIIE 33/Ja4d M3 peabHOMN
KH3HH  C  HUCHOJB30BaHWEM  LUQPOBBIX  TEXHOJIOTUH
(37IEKTPOHHBIX TAOIHII, TPAPUIECKOTO KATBKYJIATOPA U T.I1.).
Pewamyp 3a0auu Ha crodchvie NPOYeHmyl, 8 MOM HUCie 3a0ayu
U3 peanbHoU NPAKMUKU (C UCNONb308AHUEM KATbKYIAMOPA).
3HAKOMHTHCS ¢ HCTOPUE Pa3BUTHS MATEMATHKH.

IToBTOpEHme,
00001ICHME,

CUCTEeMaTHu3alnus

3Hann1711

(18 v)

Yucaa u BbIYHCIeHHs (3aIHCh, CPaBHEHHE, NCHCTBHS C
JCWCTBUTEIIHBIMI YHCIaMH, YHCIIOBas MpsMas; IMPOLCHTHI,
OTHOUICHUSI, IPONIOPLUH; OKPYTIICHHE, NPUOJIIKEHUE, OLCHKA;
pelIeHre TeKCTOBBIX 331a4 apH(METHIECKUM CIIOCOO0M).

AJiredpanyeckue BbIpaKeHHsI (mpeoOpaszoBaHme
anreOpandecKuX BBIPAKEHUH, JOYCTUMBIC 3HAYCHHUS).
@OyHkuu (IOCTPOCHHUE, CBOWCTBA W3YYCHHBIX (YHKIIHIA;
rpaduueckoe penieHne ypaBHEHUH U HX CUCTEM).

OnepupoBaTh NOHATHUSIMHM. MHOXECTBO, TOJIMHOKECTBO,
oTiepaIyy HaJl MHOKECTBaMU; HCIMOJIL30BATh Ipaduueckoe
MPEICTaBICHUE MHOXKECTB JIJI1 OITMCAHUS PEaIbHBIX MPOIIECCOB U
SIBJICHUH, IPY PEIICHUH 3aa4 U3 IPYTUX yUeOHBIX MIPEAMETOB.
AKTYyaJIM3MpOBAaTh TEPMHHOJIOTMIO M OCHOBHBbIE /1€l CTBHUS,
CBSI3aHHbIE C YMCJIAMM: HATYpAJIIbHOE YUCIIO0, IPOCTOE U
COCTaBHOE 4YHCla, JEIMMOCTbh HATYpajbHbIX YMCEN, MPU3HAKU
JETTMMOCTH, 1I€JI0€ YUCIIO0, MOIYJIb Ynciia, OOBIKHOBEHHAS U
JIeCATUYHAsT APOOH, CTAaHIAPTHBIM BU YUCiIa, apu(hMETHISCKHUI
KBaJPaTHBI KOPEHBb.
BbInoJHATH A€l cTBUS, CPABHUBATH U YIIOPSA0YMBATD YHCIIA,
MPEACTABISITE YUCIa HAa KOOPAWHATHOW MPSAMOU, OKPYIJIATH
YUCa; BBINOJHATH TNPUKHAKY M OLEHKY pe3yibTara
BBIYHCIICHUI.
Pemath TekcToBBIE 32/1a4M apU(HMETHIECKUM CIIOCOOOM.
Pemars npakTuveckue 3a1a4m, CoI€pKaIle TPOLEHTHI, T0JIH,
YacCTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh — BpEMsI —
paccTostHue, IIeHa — KOJIMYECTBO — CTOUMOCTb, OOBEM
paboTel — BpeMsi — MPOM3BOAUTEIHLHOCT TPYAA.
Pa3boupartp peanbHbIC )KU3HEHHBIE CUTyaIluu, ()OPMYTUPOBATH
MX Ha S3bIKE MAaTEMAaTUKH, HAXOAMThb pEIICHUE, MPUMEHSA
MaTeMaTUYECKUH armnapar, MHTepIpeTUPOBaTh pe3yJibTaT
OnepupoBaTh NMOHSATUAMM: CTEIECHb C ILEJIBIM MOKAa3aTeJeM,
apudmeTnyeckuil KBaJpaTHBIA KOPEHb, MHOTOUJIEH,
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anredpandeckas ApoOb, TOXKIECTBO.

BbINOTHATL OCHOBHBIC JEHCTBHSA: BBIIOIHATH PAcdEThl 110
dopmynaM, npeoOpa3oBbIBaTh LENble, JPOOHO-pallMOHAIbHBIE
BBIDQXCHUSI U  BBIPAKEHUS C KOPHSIMH, pEajlu30BbIBATH
pa3jIoKEHUE MHOIOYICHA Ha MHOMKUTENIHM, B TOM 4YHUCIE C
UCTOJIb30BaHUEM (OPMYJI PAa3HOCTH KBAJIpaToOB M KBajpara
CYMMBI M pa3HOCTH (C ONOPOH Ha CIPABOYHYIO MH(POPMALHUIO);
HAXOJUTh JIOMYCTUMbIE 3HAYEHUS TEPEMEHHBIX ISl JpOOHO-
palOHAaIbHBIX BBIPAKEHUHN, KOPHEH.

MoaeaupoBaTh ¢ NOMOILBIO (OPMYN pealbHble MPOLECCH U
SBJICHUS.

OnepupoBaTh NOHATUAMM: QyHKIMS, TpaduK QYHKIUHN, HYITH
(GYyHKIUH, TPOMEXKYTKHM 3HAKOIOCTOSHCTBA, IPOMEXYTKHU
BO3pacTaHus, YOBIBAaHHs, HAMOOJIbIIIEe M HANMEHBIIICE 3HAYCHHS
byHKIUH.

AHaJIM3MPOBATH, CPABHUBATD, 00CYK1aTh CBOICTBA (PYHKIIHIA,
CTPOUTH UX TpapUKU.

OnepupoBarhb NOHATHSIMH: INpPSIMas MPONOPLUUOHAIBHOCTB,
oOpaTHass  NPONOPLUUOHAIBHOCTb,  JIMHEHHas  (QyHKIMA,
KBajipaTHuHas QyHKIUs, mapadoia, runepooa.

Hcnoab3oBarh rpagMKH U1 OIIPEIEIECHUS CBOMCTB, ITPOLIECCOB
U 3aBUCUMOCTEH, Ui peleHHs 3a7ad M3 JPYruX yueOHbIX
IIPEIMETOB M PEaIbHON XKU3HU; MOAEJMPOBATH C IOMOIIBIO
rpauKoOB pealibHbIE MPOLIECCH] U SBICHUS.

Beipaxkath (popMy1aMH 3aBUCUMOCTH MEXKy BEIMYUHAMU.
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TEMATHYECKOE IINIAHUPOBAHUE YYEBHOT' O KYPCA «'EOMETPUS» (1O I'OJAM OBYUYEHUA)

7 kiaacc (He meHee 68 4)

Ha3Banmue OcHoBHOE coep:kanue OcHoBHbIE BH/bI A€SITeJbLHOCTH 00y4aroLIuXcst
pa3nena (TemMbl)
Kypca (4ucio
4acoB)

IIpocreiimme [IpocTeiimme reoMeTprdeckue OObEKTHI: TOUKH, MPSIMBIE, TydH DopMyJIMPOBATH OCHOBHBIC TOHITHUS U ONPEICACHUSL.

reoMeTpu4ecKue U YIJIbI, MHOTOYTOJIBHHUK, JIOMaHas. Pacno3naBartn W3y4EHHBIC TEOMETPHUYECKHE ¢burypsl,

(urypsi CMeKHBIE U BEpTUKAJIbHBIE YTIIbI. ompefeJfATh  MX B3aMMHOE  paCIOJOXEHHE,  BBINOJIHATH

U UX CBOMCTBA. Pabota c mpocTeiiiuMu 4epTekamMH. 4epTEX MO YCIOBHUIO 337a4y (C HCIOJIb30BAHUEM CMBICIOBOM

HN3mepenue W3MepeHre NMHEHHBIX W YIJIOBBIX BEIWYHH, BBIYHCICHHE OIOpBI: HABOZSILIME BOIPOCHl W/WINM aJrOpUTMa Y4eOHBIX

reoMeTpHYeCKHX OTPE3KOB U YIJIOB. JIeHCTBHI).

BeJIMYHH Ilepumetp n  IUouans ¢uryp, COCTaBIICHHBIX n3 | IIpoBoauTh MpoCTEIIE MOCTPOSHUS € MOMOIIBIO IHUPKYJIS U

(14 9) MPSIMOYTOITEHUKOB. JTUHENKH.
I/I3MepﬂTl) JIMHEWHBIEC U YTJIOBBIC BEJIMUYMHBI TCOMETPUICCKUX U
MPaKTUYECKUX OOBEKTOB.
Onpenensitb  «Ha TJa3» pa3Mepbl peajbHbIX  OOBEKTOB,
NPOBOAMTH IPpyOyI0 OLIEHKY X Pa3MEpOB.
Pemare 3amaun Ha BBIYMCIEHUE AJIUH OTPE3KOB M BEJINYMH
YTJIOB.
Pemath 3a7aun Ha B3aMMHOE PacTOIOKEeHHE FeOMETPUIECKUX
uryp.
IMpoBoanTh KIIaccHYUKAIKIO YTTIOB, BBIYHCIATH JINHEHHBIC U
VIJIOBbIE BEJIMYUHBI, MPOBOAUTH HECJ0KHbIE HEOOXOIHMBbIC
JIOKa3aTeNbHbIE PACCYKICHMUSL.
3HAKOMHUTHCS C UCTOPHEH pa3BUTHUSA reOMeTpHH.

TpeyrojJbHuKu IlonsiTne 0  pPaBHBIX TPEYroJIbHUKAX u  nepuuHble |PacmosHaBaTh napsl PaBHBIX TPEYTOJIBHUKOB HAa TOTOBBIX

(22 9) NPEACTABICHUS] O PaBHBIX (KOHIPYIHTHBIX) ¢urypax. Tpu gyepTexax (C ykazaHHEM NPHU3HAKOB) MpPHU HEOOXOAUMOCTH C

IIpU3HaKa paB€HCTBA TPEYTOJIbHUKOB.
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[lpu3Haku  paBeHCTBA  NPSAMOYTOJBHBIX
CBoi1cTBO MeTMaHbI MIPSIMOYTOJILHOTO TPEYTOJILHHUKA.
PaBHOOECIpEHHBIC M pABHOCTOPOHHUE TPEYTOMLHUKY. [Ipru3Haku
U CBOWCTBAa paBHOOGPEHHOTO TPEYTOJIbHUKA.

IIpotuB OounbIieil CTOPOHBI TPEYTONbHUKA JIEKHUT OONBITHIT
YTOJIL.

TPCYroJIbHUKOB.

BeiBoauTH CIIEJICTBHS (paBeHCTB COOTBETCTBYIOLINX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

DopMyJIHPOBATH OTIpEe/IETICHUS: OCTpPOYTOJIBHOTO,
TYTIOYTOJIBHOTO, IPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO  TPEYTONBHUKOB;  OHCCEKTPHUCHI,  BBICOTHI,
MEIMaHbl  TPEYroJbHHKA; CEepPEeIMHHOI0  MEepHeHAMKYIsIpa
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Ilpocreiiiie  HepaBeHCTBA B I'€OMETPHH.
mpeyzonvruka. Hepasencmeo nomanoii.
[IpssmoyTonbHEL TpeyroiasHuK ¢ yriioM B 30°. [lepBrie
MOHATHS O AOKA3aTeNILCTBAX B TEOMETPHUHU.

Hepasencmeso

OTpe3Ka; MeprMeTpa TPEYroJbHUKA MPH HEOOXOAMMOCTH C OMOPOH
Ha aJITCOPUTM MpaBuUia.
®opMyIMpOBaTHL CBOICTBA W
TPEyroJIbHUKA.

CTpouTh dYepTexu, pemiaTh 3aJa4M C TIOMOIIBIO HAXOXKICHUS
PaBHBIX TPEYTOJILHUKOB.

IIpuMeHATH NpU3HAKK PABEHCTBA MPSAMOYTOJbHBIXTPEYTOJIbHUKOB B

OpU3HAKH  PaBHOOEAPEHHOTO

3ajayax (C MCIIOJIb30BaHHEM CMBICIOBOM OIOpBL: HABOZSLIUE
BOTIPOCHI /UK aJrOpUTMa YIeOHBIXICHCTBHIA).
Hcnoab3oBaTth  mUpPOBBIE  pecypchl ISl MCCJIETOBAHMS
CBOWCTB U3y4aeMbIX QUTYD.
3HAKOMUTBHCS ¢ UCTOPHEN PA3BUTHSI T€OMETPHUH.
ITapayienbHbIe ITapamnensHele npsiMble, uX cBodicTBa. Hakpect isexauniue,| @opMyJupoBaTh MOHATHE  MAPAUICHBHBIX  IPSIMBIX,
npsiMbie, CyMma COOTBETCTBCHHBIE M OAHOCTOPOHHHE YINbl (0Opa3oBaHHBIE MPHU |HAXOAUTH IPAKTUYCCKUE MTPUMEDHI.
YIJI0B MepeceYeHn napajieNbHbIX IPAMBIX CEKYILEH). M3yuyaTs cBolicTBa yIJoB, OOpa30BaHHBIX MpPHU IEPECCUCHUU
TPeYroJibHHUKA IIpu3Hak mapayieaTbHOCTH MPSIMBIX Y€pPE3 PABEHCTBO PACCTOSHUH OT | HapaJUIENbHBIX IPAMBIX CEKYIIEH
(14 9) TOYEK OJTHOM NPSMOM A0 BTOPOM NPSMOM. IIpoBoauth  gokasareqbcTBa.  DOpMYJIMPOBATH  Teopemy
CymMMa yrioB TpeyroibHHKa W MHOTOYTOJIBHHKA. NapayieTbHOCTH JABYX TPSAMBIX C MMOMOIIBIO YIJIOB, 00pa3oBaHHBIX
Buermaue yriasl TpeyroapHUKa TIpH MIEPECEUSHUH ITUX HMPAMBIX TPETHEH MPAMO.
BbIuuceasiTh cyMMy YIJI0B TPEYTOJIbHUKA U MHOTOYTOJIbHHUKA.
Haxoaute uncnoBele W OyKBEHHblE 3HAUY€HHsS YIJIOB B
reOMETPUUYECKHX 3aJadax C MCIIOIb30BAHUEM TEOPEM O CyMME
YTJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHHUKA.
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHSI T€OMETPHUH.
OKpy:XHOCTBH OKpy’>KHOCTB, XOpIbl M IUaMETphl, UX cBoWcTBa. KacaTtenpHas K| @opMyJaupoBATh OMpeneeHHsl. OKPY>KHOCTH, XOPIIbL, AUaMeTpa U
KPpyT. OKpykHOCTH. OKpy’>KHOCTb, BIMCaHHas B yroil. [lowamue o I'MT,|xacarenbHOi K OKpyXKHOCTH. M3y4yaTh WX CBOWCTBA, NpPU3HAKH,
I'eomeTpuueckue npumenenue 6 saoadax. buccekmpuca u cepeOunnbvlii nepneHOUKyIap | CTPOUTh YSPTEKU.
MOCTPOCHMUS KaK ceomempuyecKue mMecma mouex. HccnenoBath, B TOM dHCIe HCHOJB3YS HUGpPOBBIE Ppecypcehl:
(14 49) OKpy>KHOCTbH, ONMCAHHAs OKOJIO TPEYTroNbHHUKA. BrimicanHas B OKPY’>KHOCTb, BIMCAHHYIO B yIOJ; LIEHTP OKPY>KHOCTH,
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TPEYTOJIBHHUK OKPYKHOCTb.
Ipocmertiwue 3a0auu na nocmpoenue.

BIIMCAHHOM B YT'OJI; PABEHCTBO OTPE3KOB KacaTEIbHBIX
Hcnonvzoeamv memoo I'MT onn doxazamenbcmea meopem o
nepeceueHuu OGUCCEKMPUC V208 MPey20TbHUKA U CepeOUHHbIX
NEepNeHOUKYIAPO8 K CHOPOHAM MPEY2ONbHUKA C NOMOUBIO
I'MT.

OBaageBarThb NOHATHAMM BIIMCAHHOU u
OKPYKHOCTEM  TpeyrojbHHKa, HAXOAMTb  LIEHTPHI
OKpPY’KHOCTEH ¢ OIOpoi Ha arOpUT™M IIpaBUIA.

Pemiate OCHOBHBIC 3aJa4d Ha NOCTPOEHHUE: YIJIa, PaBHOILO
JTAHHOMY; CEpEeIMHHOTO MEepIeHANKYJIpa AAaHHOTO OTpe3Ka;
IPSIMOi, IPOXOASILIEN yepes JaHHYIO TOYKY
MEPIICHINKYJISIPHON TaHHOW TPSIMOH; OWCCEKTPHCH AHHOTO
yIjla; TPEYroJbHUKOB IO  PAa3lIM4YHbIM  3JEMEHTaM
HEOOXOUMOCTH C HAMPABIISIONIEH TOMOIIBIO.

3HAKOMHUTBCS ¢ HCTOPUEN Pa3BUTHS T€OMETPUU.

ONHCaHHOMI

9TUX

npu

IHoBTOpEHme, IToBTOpeHue 1 00OOIICHHE OCHOBHBIX IOHSATUH W METOJOB PemiaTh 3aaum Ha MOBTOpPEHHE, WUIOCTPUPYIOLIME CBS3U
00001eHne Kypca 7 Kjacca. MEKy PA3IMYHBIMU YacCTsIMHU Kypca.
3HAHMH
(44)
...KTII?
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8 kmace (ue menee 68 u)

Ha3zpanmue
pasneiia (TeMbl)
Kypca (4ucjio
4acoB)

OcHoOBHOe coflep:kaHue

OcHoOBHBIE BUABI 1eATEJIbHOCTH 00y4aI0IINXCS

YeThIpEéXyroabHUKA
(12 9)

HapannenorpaMM, €ro Npu3HaKu U cBoiicTBa. YacTHbIe cilydyan

napajuieJorpaMMoB  (TIPSIMOYTOJIBHUK,  pOMO,

KBaJpar),

NpU3HaKK U cBoiicTBa. Tpanenus. PapHoOokas 1 psMoyroibHast

Tparenny.
Yoeoenue meouanwvi. Llenmpanvuas cummempus

nux

N300pakaTh M HAXOAUTH HA YEPTEKAX UETHIPEXYTOIBHUKA
Pa3HBIX BUJOB U UX JICMEHTHI.

®opmyanpoBaTh omnpe/eIeHus: napajuiesiorpaMma,
OpsSMOYTOJIbHUKA, pomOa, KBajpaTa, Tpamelud, paBHOOOKOH
Tpanenuy, MPSIMOYTOIEHOHN TpaIeIiy.

Hcnonb30BaTh MU pelieHHH MPOCTeHIINX 3agay NPHU3HAKH U
CBOMCTBA: MapauieorpamMma, MpsSMOyrojbHUKa, poMOa, KBaaparTa,
Tpanenuy, paBHOOOKOM Tparenuu, mpsMOyTOIbHON TPATeIIH.
IIpuMeHATH METOJ yJBOCHHS MEIWAHBI TPEYTOJFHHKA C OIOPOM
Ha aJrOpUTM MpaBHIA.

Hcnonn3oBaTh 1U(POBBIE PECYpChl IS MCCICIOBaHMS CBOWCTB
M3y4aeMbIX QUTyp.

3HAKOMUTHCS C HICTOpHEH pa3BUTHS re€OMEeTPHH.
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Teopema ®ajieca u

Teopema @aneca u meopema 0 NPONOPYUOHALLHBIX OMPE3KAX.

IIpoBoauTH MOCTPOEHUS] C TIOMOIIBIO MUPKYJS W JHHEUKH C

Teopema o Cpenusis nuHUS TpeyroiabHuka. Tpanenus, e€ cpeiHss TUHUSL. KCIIOJIb30BaHUE TEOPEMBI daneca u TEOPEMBI 0
NMPONOPUHOHAIBH Iponopyuonanvhvie ompesKu, nocmpoetue uemeépmozo | MPOTOPIIUOHATILHBIX OTpEe3Kax, CTpPOUTH YeTBEPTHIN
bIX O0TPe3Kax, NPONOPYUOHATILHO20 OMPeE3Kd. MPOTMOPIIUOHATBHEII  OTPE30K C OMOpOH HAa  3PHUTEIBHYIO
nojpo0HbIE Csoticmea yeHmpa macc 8 mpeyeonibHuKe. HaIJISITHOCTb.
Tpeyrojbuuku (15 | [lodoouvie mpeyeonbHUKU. Tpu NPU3HAaKA nooodus |HaxoauTh MOM00HBIC TPEYTOJBHHUKH HAa TOTOBBIX YEPTE)KAX C
q) mpeyeonvruxos. lIpakTuiaeckoe MpuMeHEHUE. YKa3aHHEM  COOTBETCTBYKOINUX  MPHU3HAKOB  TOJAO0WS  MPHU
HEOOXOJMMOCTH C BU3YAJILHOW OTIOPOH.
Pemiate 3amaum Ha TMOHOOHBIE TPEYTONFHUKA C TIOMOIIBIO
CaMOCTOSITEILHOTO ~ MOCTPOCHHUS  YepTeXed W HAXOXKICHUS
MOJOOHBIX TPEYTOJIEHUKOB NMPU HEOOXOANMOCTH € HalpaBJISIFOIIEH
MTOMOIIIBIO.
IIpoBoauTh J0Ka3aTeJbCTBA C HCIOIB30BAaHUEM IPH3HAKOB
momoOus HECMOKHBIX TEOMETPHUYECKHMX 3aJad C OMNOpOHd Ha
NTOPUTM YUEOHBIX TEHCTBHIA.
IpumMeHATH TOTyYeHHBIE 3HAHUS TPU PEIICHUN TeOMETPHIECKUX
MW TIPAKTHYECKUX 3a1ad NP HEOOXOAWMOCTH C HaIpPaBISIONICH
MTOMOTIIBIO.
3HAKOMUTBHCS ¢ UCTOPMEN Pa3BUTHSI T€OMETPHUH.
Ilnomane. [onsTre 06 00l TEeOpHH TTOIIAIH. OBianeBaTh NEPBUYHBIMHU NPEICTABJIEHHUAMH 00 oOmel
Haxoxnenue @opmynsl  UIA IUIOHIAAM  TPEYrojibHUKA, Mapajuienorpamma. | TEOpHH Iiomanu (Mepsl), (popMyJIMpoBaTh CBOWCTBA ITLIOIIAIH,
TIomaaei Omuowienue niowadei mpeyeoibHUKO8 ¢ 0OuUM OCHOBAHUeM UU | BBISICHATH UX HATJISTHBIA CMBICIT.
TPEYrolibHUKOB obwetl gblcoOmou. [IpumenaTs hopMyITHI IIIOMIAAN TTApaJLIeIorpaMMa, TPEYToJIbHIKA,

U MHOTOYT0JIbHBIX
¢uryp. Ilnomann
MoA00HBIX puryp
(14 9)

Buiuucnenue niowaoeii croxcnvix gueyp uepes pazbuenue Ha 4acmu u
docmpoeHue.

[Tnomanu Guryp Ha kieTdaTol Oymare.

[Mnomanu mnoao0HBIX (uryp. Beruucinenue miomaned. 3agauu ¢
NPaKTUYECKUM COJIepKaHueM. Peuienue 3a0au ¢ nOMOWbIO Memooa
BCNOMO2AMENLHOU NIOWAOU.

Tpameluu ¢ OMopo Ha CIIPAaBOYHYIO HH(OpPMALIHUIO.

IpumeHsTH bopmyJibt TUTOLIATH BBIITYKJIOTO
4eTHIPEXYTObHUKA Yepe3 JUWArOHaId M Yrod MEXIy HHMH C
OIOPO¥ Ha CIPABOYHYIO HH(POPMAILIHIO.

Haxoauth miomamu Guryp, U300pakEHHBIX HA KJIETYATOM
OyMare, HCIIOJIL30BaTh Pa30UEHHE HA YaCTH U IOCTPOCHHUE.
Pa30uparh mpuMepbl UCMOJL30BAHUS BCIIOMOTATEIbHONIIIONIAH
JUTSL PETIIEHUS TEOMETPHUECKIX 3a/1a4.
Haxonuth mmiomaay  mogo0HBIX
CIIPABOYHYIO HH(POPMAIIHIO.
BbIuucaATh MI0MIAM PA3TUYHBIX MHOTOYTOJIBHBIX (QUTYD.
Pemats 3agaum Ha IOMEAIb C MPAKTHYSCKUM COJICPIKAHHUEM
MOCJIe COBMECTHOTO aHAJIH3a.

¢uryp c omopoii Ha
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Teopema
IIndaropa u
Hayajia
TPUTOHOMETPHH
(10 9)

Teopema [lugaropa, e€ mokasatenbcTBO U npuMeHeHue. OOpaTHas
teopema [Iudaropa.

OnpeneneHne TPUTOHOMETPHYECKHX  (YHKIMA  OCTpPOTO  yIia,
TPUTOHOMETPUICCKHEC COOTHOIIICHUS B MIPSMOYTOJIBHOM
TpeyroiabHuke. OCHOBHOE TPUTOHOMETPHUECKOE TOKIECTBO.
CooTHOmIEHUST MEXTy CTOPOHAMH B HPAMOYTOJIBHBIX TPEYTOIBHUKAX
¢ yriamu B 45° u 45°; 30° u 60°.

®opmynupoBaTh Teopemy lludaropa, wucmosab3oBaTh €€ B
MPAaKTUIECKUX BBIYMCIICHUSX.

BrnaneTs MOHATHSIMU TPUTOHOMETPUYECKHUX (QYHKIHI OCTpOroyria,
NPOBEPATh UX KOPPEKTHOCTD.

BbIBOAMTH TPUTOHOMETPHYECKHE COOTHOMICHHUS BIPSIMOYTOJIHLHOM
TPEYTOJBHHUKE C OMOPOH Ha CIIPABOYHYIO HH(POPMALIHIO.
HccaenoBaTh COOTHOLICHUS! MEXKAY CTOPOHAMHU B IIPSAMOYTOJIBHBIX
TpeyroJpbHHUKaxX ¢ yriamu B 45° u 45°; 30° u 60° ¢ Hampasisromeit
MIOMOILBIO.

Hcnoab3oBaTh ¢dbopMynbl  TpHUBEICHHSA u
TPUTOHOMETPUYECKOE TOXKICCTBO I HAXOXKICHHS
COOTHOILICHUAMEKIY TPUTOHOMETPUYECKUMH  (QYHKLIUSIMU
PasNMYHBIX  OCTPBIX YIVIOB C ONOPOM Ha CIPaBOYHYIO

OCHOBHOC
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nHpOpMaInio.

I[IpuMeHsSITH TONyYCHHbIC 3HAHUS W YMCHHUS TPU PEIICHUU
NpPaKTHYECKUX 33134 (pU HEOOXOIUMOCTH C OTMIOPOW Ha aJrOPUTM
npaBuia).

3HAKOMHUTBCS ¢ MCTOPHEI Pa3BUTHS TCOMETPHH.

Yrabl B
OKPY’KHOCTH.
Bnucannblie
M ONHCAHHBbIE

Brmcannsie u 1ieHTpalibHBIE YTIIBI, YOI MEXKIY KacaTelbHON H
XOPAOH.

Vsl MeXIy XOpJaMU U CEKYIIUMH.

BrmcanHsie w1 onvcaHHBIE YETHIPEXYTONBHUKH, X MPH3HAKU U

@opMyJIHPOBATh OCHOBHBIE OIPEAEICHUs, CBS3aHHBIE C
yriaMu B Kpyre (BIMCaHHBIN YToJI, HEHTPaILHBIN yrom).

HaxoauThs BhuCaHHBIE YITIBI, ONMUPAIONIMECS HA OJHY IYTY,
BBIYMCJISITh YIJIBI C IIOMOILBIO TEOPEMBI O BIMCAHHBIX YIJIaX,

YeThIPEeXYIroJbHUK | CBOMCTBA. IIpumeneHue 3TUX  CBOMCTB  INpPU  PEIICHUM |TEOPEMBI O BIMCAHHOM YETBIPEXYTIOJBHUKE, TEOPEMBI O
H. TEOMETPHUYECKHUX 3afad. LEHTPaJIbHOM yIJIe IpU HEOOXOAWMOCTH C BHU3YaIbHOM
Kacarenbnble B3aumHoe  pacmnonoxxeHue JIBYX  OKpYKHOCTEH. Kacanue |omopoii.
K OKPY>KHOCTH. OKPY’KHOCTEH. HccaenoBath, B TOM YHCIIE C TOMOIIBIO TUPPOBBIX PECYPCOB,
Kacanmue BIIMICAaHHBIE U ONHMCAHHBIE YETHIPEXYTOIBHUKH, BBIBOAUTD UX
OKpY:KHOCTeil CBOIICTBA U MPU3HAKHU I1OCJIE COBMECTHOTO aHAJIN3A.
(13 9) Hcnonb30BaTh 3TH CBOMCTBA M MPU3HAKU [pPU PELICHUU
3a1ad.

IloBTOpEHME, IloBTOpEHHE OCHOBHBIX NOHATHUI M METONOB KypcoB 7 W 8 Pemath 3aaumM Ha MOBTOpPEHHE, WUTIOCTPHUPYIOIINE CBA3H
0000menune KJIACCOB, 000O0IICHNE 3HAHHIA. MEX1y Pa3IMYHbIMU YaCTSIMH Kypca.
3HAHUM
(44)

...KTII?
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9 kjacc (He meHee 68 4)

Ha3Banue
pasaena (TemMbl)
Kypca (4uciio

OcHoOBHOe coflep:kaHue

OcHoOBHBIE BUBI 1eATEJIbHOCTH 00y4aI0IINXCS

4acoB)
Tpuronomerpusi. Omnpenenenue TpuroHoMeTpuueckux ¢GyHKuui yrioB ot 0° no 180°.| @opmyaupoBaTh omnpeaejeHHsi TPUTOHOMETPUUYECKUX (QYHKIUI
Teopemsl Kocunyc u cuHyc mpsmMoro u Tymoro yria. TeopemMa KOCHHYCOB.|TYIBIX W MPSMBIX YIJIOB C BU3YyalbHOHW omopoil. DopmynupoBarsb
KOCHHYCOB H (O0o0ménnas) TeopeMa CHHYCOB (C  paguycoM ONMCAaHHOMH | TeEOpeMy KOCHHYCOB M TEOPEMY CHHYCOB (C pajnycoM ONHCaHHOM
CHHYCOB. OKpy)XHOCTH). HaxoxneHne JUIMH CTOPOH H BEJIWYHMH YIJIOB | OKPY:KHOCTH).
Pemenne TPEyTOJbHUKOB. Pematb TpeyrolpHUKM C ONOPOM Ha aJropuT™M Yy4yeOHBIX
TPEYroJLHIUKOB DopMya IIOMWEAAU TPEYTOJbHHUKA YEPE3 IBE CTOPOHBI U YIOJl MEXIY | AEUCTBUI.
(16 1) HUMH. PopMyIia IUIOIAAN YeThIPEXYTOJIbHUKA Yepe3 eroinaroHaiy 1| PemaTh mMpakTHYecKUe 3aa4u, CBOASIIHECS K HAXOMKIEHHIO
YTOJI M@Ky HUMH. PAa3THYHBIX JIEMEHTOB TPEYTOJIbHUKA.
[TpakTHueckoe NpUMEHEHHE IOKa3aHHBIX TEOPEM.
IpeoGpazoBanue Honamue 0 npeodopazoeanuu noooous. OcBauBaTh NoHATHE TpeoOpazoBaHus nonobusi. UccaenoBarh
noaoous. Coomeemcmeennbie 1emenmuvl NOOOOHbIX Puzyp. OTHOIICHHE JIMHEHHBIX 3JIEMEHTOB (uryp mpu mnpeodOpa3zoBaHUH
Metpuyeckue Teopema o npoussedeHuu ompe3Kos xopo, meopema o npousgedenuu |nonodus. HaxomuTb mnpuMepsl NOA0OHS B  OKpY’Karomen
COOTHOILIEHHS B OMpe3Ko8 cexyuux, meopema o keaopame kacamenvHou. Ilpumenenue | IEACTBUTEIBHOCTH.

okpy:xkHocTH (10

)

6 peeruu ceomempudecKux 3a0au.

Bbrooums mempuyeckue coomHOUWEHUSE MeXNCOY OMPEIKAMU XOPO,
CEKYWUX U KACAMENbHBIX C UCHONb308AHUEM GNUCAHHBIX Y2ll08 U
NOOOOHBIX MPEY2ONIbHUKOS.

Pewamo 2eomempuueckue 3a0auu u 3a0a4u U3 peaibHOl HCUSHU C
UCNONb308AHUEM NOOOOHBIX MPEY2OJbHUKOS.

BekTopsl
(12 9)

OnpeneneHue BEKTOPOB, CIIOKEHUE U Pa3HOCTb BEKTOPOB,YMHOXKEHUE
BEKTOpPA Ha YHUCIIO.

DU3HYECKUN U TEOMETPUYECKHI CMBICII BEKTOPOB.

Pa3znoxxeHue BekTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunats! BekTopa.

CkaysipHOE TPOU3BENCHUE BEKTOPOB, €0 NMPUMEHEHHE IS
HAaXOXKIEHUS JJIMH U YTJIOB.

Pemenne 3agad ¢ moMOIIbI0 BEKTOPOB.

[IpumeHeHne BEKTOPOB A pPELIEHUs 3a]a4 KHHEMaTHKH U
MEXaHUKH.

Hcnonbp3oBaTh  BEKTOpPHl  Kak  HaIpaBIEHHBIE  OTPE3KH,
HCCIe0BATh TEOMETPUUECKUM (TepeMerneHne) u  (U3NUECKuil
(cnia) cMBICTIBI BEKTOPOB € OIIOPOW Ha BONPOCHBIH IIJIaH.

3HaTh ompenesieHUs] CyMMBI M Pa3HOCTH BEKTOPOB, YMHOXEHHS
BEKTOPa Ha YHUCIIO, MCCAe0BATh T€OMETPHUECKUN U (PU3NIECKHI
CMBICIIBI 3THX ONEpaLn.

PemaTte reomeTprueckye 3aauu ¢ UCIOJIb30BAHUEM BEKTOPOB.
PackiaabiBaTh BEKTOp IO JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Hcnonnp3oBaTh CKalIspHOE MPOU3BEIECHUE BEKTOPOB, BBIBOAWTH
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€ro OCHOBHBIE CBOMCTBA.
BbruMcasaTe cymMmy, pasHOCTh W CKAIPHOE TNPOW3BEICHHUE

BEKTOPOB B KOOpAMHATAX.
IIpuMeHsATH CKaIIpHOE MPOM3BEACHHE IS HAXOXKICHUSIUTHH U
VTJIOB.

JexkapToBbI JlexapTOBBI KOOPAMHATHI TOUEK Ha IUIOCKOCTH. OcBauBaTh NOHSITHE NPSIMOYTOJIBHOM CUCTEMBI KOOPIUHAT,
KOOPAMHATHI Ha | Ypaenenue npsmou. YrnoBoil ko3((UIMEHT, TaHICHC YIia JEKapTOBBIX KOOPAMHAT TOUKH.
TVIOCKOCTH HaKJIOHA, apajuleIbHbIE U NEPIIEHANKYIISIPHBIE IPSIMBIE. HccnexoBaTs ypaBHEeHHE MIPSIMOM U OKPYKHOCTH C OTIOPOM Ha
9 9) YpaBHEHHE  OKpPYXKHOCTH.  HaxoxaeHue  KOOpPAMHAT  TOYEK | BOIIPOCHBIH IUIAH.
NepEeCceueHNs] OKPYKHOCTU U IPSMOH. HaxonuTp HeHTp U panuyc OKPYKHOCTHU 10 €€ YpaBHEHHIO.
MeTtoa KOOpOMHAT NPH PELICHUH T€OMETPUUIECKUX 3a1au. Pemarsb 3a1aun Ha HAXOXKJCHNE TOYEK MIEPECEUCHUS MPSIMbBIX
Hcnonp3oBaHue MeTOja KOOPAMHAT B MPAKTHUECKUX 3a/1adax Y OKpPY’KHOCTEH C MTOMOLIbIO METO/1a KOOPIHHAT.
Hcnonb30BaTh CBOWCTBA YTIIOBOTO KOI(PQHUIMEHTA MPSMON
MpU pElIeHUH 3ajad, JUId ONpEIeNIEeHUS PacIoOKEHUs
IpsAMON.
IIpuMeHATH KOOPJIMHATHI MPU PEIIEHUU T€OMETPUYECKUX U
MpPaKTUYECKUX 3a7ad, IS TOCTPOEHHUS MaTeMaTHYeCKUX
MOJIeJIeH peabHBIX 33729 («METO KOOPIMHATY ).
Ioan30BaTbes UL TIOCTPOEHHUS U UCCIIeJIOBaHUMN
MUPPOBBIMH PECYpPCAMHU.
3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHS TEOMETPHUU
IIpaBuiabHbIe [IpaBuiIbHBIE MHOTOYTOJIBHUKH, BBIYUCICHHAE UX JIeMEeHTOB. UYucio | PopMyanpoBaTh oTpeJiesieHHe NPaBUIIBHBIX
MHOI'0YIroJIbLHHUKH. U JUIMHA OKPYXXKHOCTH. [[nMHA DyrW OKpYXHOCTH. PanuanHas mepa|MHOTOYTOJBHUKOB, HAXOAUTH MX 3JIEMEHTEL.

JJInHA OKPYKHOCTH
"

II0AL KPYyTa.
Bbruucienue
nJiomaaen

(CAY)

yria.
[Inomane kpyra m ero 3IeMEHTOB (CEKTOpa M CErMEHTa).

Brruucnenue miomazei Guryp, BKIFOYAIONIAX YJIEMEHTBI KpyTa.

IMonb30BaTHCS IIOHITHEM JAJIMHBI OKPYKHOCTH, BBEIAEHHBIM C
IIOMOIIBIO IIPpaBUJIBHBIX MHOI'OYT'OJIbHUKOB, onmpeaejasaThb

YHCIIO 7T, JUIMHY JYTH U paJIMaHHyI0 MEpy yrIia 1o oopasity.
IIpoBoauTh mepexon oT paAuaHHONW MEpHI YIUIa K I'palyCHOWN
Ha00O0pOT 10 BU3YAJILHOI OIOpe.

OnpenensiTh IWIOMAIL KPyTa.

BoiBoauTh opmyJibl (B rpafyCHON U pagliaHHON Mepe) IS ATNH
JIyT, IUIOIIAJEN CEKTOPOB M CErMEHTOB C ONOpPOW Ha
BOITPOCHBIH IIAH.

Beruncaare  miomanu

BKJIIOYAromimx QJICMCHTBI

buryp,
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OKPY’KHOCTH (KpyTa) ¢ OTIOPO# Ha CIPaBOYHYIO HH(POPMAIIHIO.
HaxoauTs 1ionaam B 3a/1a4ax peaibHOM XKU3HU.

JBukennst Tonsamue o dsudiceHuu NIOCKOCMU. Pa3z0uparp mnpuMepbl, WUIIOCTPUPYIOIIME IIOHSTHS JABHXKEHUS,
MIOCKOCTH Iapannenvuwiii nepenoc, nogopom u cummempusi. Ocu u yenmpol LEHTPOB U OCEH CUMMETPHH.
(6 9) CUMMEMPUU. @DopMyIMPOBaTh  ONPEACICHUS  NAapaJUICIbHOIO  IEPEHOCa,
IIpocmetiwiue npumenenus é peweHuu 3a0ad. MOBOPOTAa U OCEBOM CUMMETPHUH C BU3yanbHOM omnopoil. Haxonuts
HETIOABHMKHBIE TOYKH 110 00pasity.
HaxoauTs TEHTPHI M OCH CHMMETPHHA NPOCTEHIINX (GUTYyp IO
o0pa3iry.
IIpumenamo napannenbHulii NEPEHOC U CUMMEMPUIO NPU PelueHuU
2eomempuieckux 3a0a4 (pazoupams npumepbol).
Hcnonvzoeamp 0151 nocmpoeHusi u  Uccuedos8anull yugposvie
pecypcbi.
IloBTOpEHME, IloBTOpEeHHE OCHOBHBIX MOHATHH U METOAOB KypcoB 7—9 OnepupoBats nousituAsMu: Qurypa, Touka, mpsiMasi, yroi,
00001eHHE, KIIaCCOB, 0000IIIEHNE 1 CHCTEMATH3AIT!s 3HAHMI. MHOT'OYTOJIbHUK, paBHOOEAPEHHBIN U  PaBHOCTOPOHHUIL
cucTeMaTu3anus IIpocreiimne  reoMeTpudecKue ¢urypel M WX CBOICTBAa. |TPEyroJbHHMKH,  MPSAMOYTOJBbHBIH  TPEYrOJNBHHUK,  MEJHaHa,
SHAHmMII2 N3mMepeHne reoMeTpuyecKux BEIUYHH. OHCCeKTpUCa M BBICOTA TPEYTOJNBHUKA, MapauielorpaMM,
(7 4) TpeyronpHUKH. pOMO, TPSMOYTONBHUK, KBaJpaT, TPaNelus; OKPY>XKHOCTb,

ITapajiensHble U NEPHIEHAUKYISIPHBIE IIPSMBIE.

OKpyXHOCTb U KpyT. l'eomeTpuueckne TOCTPOCHHs. YTIHI B
OKPY>KHOCTH. Bnucannsie U OINCAaHHbIE OKPY>KHOCTH
MHOTOYTOJILHUKOB.
[IpsimMast U OKPYKHOCTb.
YeThIpEXYTrOJIbHUKH. Bnucannsle u OIIMCaHHbIE
YEThIPEXYTOJIbHUKH.

Teopema [Tudaropa u Havana TpuroHoMeTpuu. Perienue o0mumx
TPEYrOJIbHHUKOB.

IIpaBuIBEHBIE MHOTOYTOJTHHHKH.

[IpeobpazoBanus mockoctu. Jpmwkenus. [logooue. Cummerpust.
[Tnomane. Beruncnenne mnomianeit. [Lomaay noqo0HbIX Guryp.

JlexapToBbl KOOPJMHATHI HA TJIOCKOCTH.

KacaTeJbHas; PaBEHCTBO U mopodue Guryp, TpeyrojabHUKOB;

MapajuleIbHOCTh M TMEPNEeHIUKYJISAPHOCTh  MPSMBIX,  YIOJ
MEXIY MpSMbIMH, CHMMETPHS  OTHOCHTEIBHO  TOYKH U
MpsIMOM; JUJIMHA, pAcCTOSHHE, BEJWYMHA YTJa, IUIOUIab,
HEepUMETp.

Hcnons3oBath (opmyasr: nepuMeTpa W IUIOMIATU
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH M IUIOLIAAW Kpyra,
00BEMa MPSIMOYTOIBHOTO TapalIeIenue/a.

OnepupoBats TMOHATHAMM: pSMOYTOJIbHAS cucrema
KOOpAMHAT, BEKTOp; MCHOJbB30BAaTh  OTH TMOHATHA A

MIPEJICTABIECHUS TaHHBIX U pEIIeHHs 3a7ad, B TOM YHCIE W3
Jpyrux y4yeOHBIX IPEAMETOB.

Pemiat, 3amaum  Ha TIOBTOPEHUE  OCHOBHBIX  TOHSITHH,
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BekTopbl Ha MII0CKOCTH.

WUTFOCTPALIMIO CBSI3€M MEXIY pa3iu4yHbIMU YacTSIMHU Kypca.
Bui0upath MeToa A5 pellieHus 3a1auu.
PemiaTs 3aga4m 13 NOBCEIHEBHOM KU3HU.

...KTII?
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TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
(10 T'OJAM OBYYEHUA)

7 kaacc (He MmeHee 34 4)

HazBanue
pasaena (TemMbl)
(4MCI10 YACOB)

OcHoBHOe coepkaHue

XapakTepHuCTHKA NeATeJbHOCTH 00y4aloluXcs

IIpencraBienue [IpencraBnenue nanHeix B Tabmuuax. [Ipaktudeckue BeraucieHuss | OcBamBaTh Ha 0a30BOM YPOBHE CIOCOOBI TIPEICTABIICHUS
JAHHBIX 10 TaOJIUYHBIM JaHHBIM. VI3BIeueHne nuHTepnpeTanys TaOAMYHBIX | CTATHCTHYECKUX MAHHBIX M YHCIOBBIX MAaCCHBOB C MOMOIIBIO
(7 9) nanHeix. [IpakTryeckas pabota TabNWIl W JWarpaMM C HCHOJB30BAaHHMEM aKTyalbHBIX U
«Tabmutre». B)XHBIX JIaHHBIX (leMorpaduyeckue JTaHHbIE,
I'paduueckoe mpencraBieHHe OaHHBIX B BHIAE KPYIOBBIX, MIPOM3BOACTBO IPOMBIIIJICHHONH U
CTOJOUMKOBBIX (cTON0YATHIX) auarpamMMm. UTeHHE M IOCTPOCHUE | CEIbCKOXO3SHCTBCHHOW  NPOAYKUIUH,  OOINECTBEHHBIE U
nuarpamm. [Ipumeps! geMorpaduueckux Auarpamm. NPUPOIHBIC SIBICHHUS).
[IpakTnueckas padora «luarpaMMsbny». H3yuarp MeToabl pabOTHI C TaOMMYHBIMH ¥ TpadUIeCKHUMU
MIPECTABICHUSIMH JAaHHBIX C IOMOLIBIO IU(POBBIX PECYPCOB B
XO0JIe MPAaKTUIECKUX PadoT (C HAMPABIISIOMIEH MOMOIIBIO).
OnucarenbHast Uucnossle Habopsl. CpenHee apudmernieckoe. Meauana OcBauBaTh Ha 0230BOM YpPOBHe MOHATHSA: YHCIOBOI HAOOD,
CTATUCTHKA 4uca0Boro Habopa. Ycroifuuocts Menuansl.IIpakrudeckas Mepa LEHTPaJbHON TeHIACHUMH (Mepa LEHTpa), B TOM YHCIE
8 u) pabota «CpenHue 3HaUCHUS». cpeaHee apupMeTHIECKoe, MENaHa.

Haubonpiiee n HauMeHbIIIee 3HAYSHUST YUCIOBOTO Habopa.Pazmax.

OnuceIBaTh CTaTUCTHYECKUE AHHBIE C MOMOILBIO CPENHErO
apupmeTnyeckoro W MeauaHel. Pemares  3amaum  (c
HCHOJIb30BAaHUEM 3PHUTENBHON HArJISIAHOCTH W/WIIN BepOabHON
OTIOPHI)

HM3yyate CBOMCTBA CpEIHUX, B TOM YHUCIE C IOMOIIBIO
UGPOBBIX PECYPCOB, B XOJ€ MPaKTHUECKUX padot, (¢
HaIPaBIISAIONIEH TOMOIIBIO).

OcBauBaTh Ha 0a30BOM YPOBHE MOHATHS: HauOOJbLIEE U
HauMeEHbIIIee 3HAYEeHUS YUCIIOBOTO MacCHBa, pa3Max.

Pemate 3agaum Ha BBIOOp crHoco0a omMcaHWs AAaHHBIX B
COOTBETCTBHMH C IMPUPOJOH JaHHBIX U LEJISAMHUUCCIEIOBAHNS C
HaIPABJISAIOLIEH TOMOUIBIO.
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Cayuaiinas Cnyuatinas usmenuugocmy (npumepst). Yacmoma snavenuii 6 Oceausamsp HOHAMUA: YACTNOMA 3HAYEHUL 8 MACCUBEOAHHDIX,
H3MEHYHBOCTD maccuse dannvix. I pynnuposka. I'ucmozpammul. SPYRNUPOBKA OAHHBIX, 2UCOSDAMMA.
(6 v) Ipaxmuueckas paboma « Cryyatinas usmMeH4ugoCb». Cmpoumbs cucmozpammul no oopazyy
Ocseausamv cpaguueckue npeoCmMasieHuss PA3HLIX BGUO08
CIYUAUHOU  USMEHYUBOCMU, 6 MOM Yucie ¢ HOMOWDBIO
yughposvix pecypcos, 8 xo0e RpaKmuieckoi pabomsi.
Beenenue B I'pag, eepwuna, pebpo. Ilpedcmasnenue 3adauu ¢ nomowpto | Oceausamv nowamus: zpag, eepuiuna zpaga, pebpozpaga,

Teopuio rpagos
(44)

epagha. Cmenenv (s8anenmnocms) eepuiunvl. YHucno pébep u
cymmapuas cmenenv eepwiun. Llens u yuxn. Ilymv @ epage.
Ilpeocmasnenue o cessnocmu epaga. O6x00 epagha (irepos

nyms). I[Ipedcmasnenue 06 opuenmuposauHuvlx epagax.

cmenens (6a1eHMHOCTNY epuiuHbl), yensv u yuri. Oceausams
nonamua: nymoe 6 epage, 3inepos nymv,00x00 epagha,
OpUEHMUPOBAHHDIU 2padp.

Oocyscoamsp pewienue 3ad0auu HA NOUCK CYMMbl CeneHell
sepuun epaga, Ha nouck odbxoda epagpa, Ha NOUCK nymell 8
OPUEHMUPOBAHHBIX 2paghax ¢ HAnPasIAWel HOMOWbLIO.
Ocsaueams cnocobvl npedcmasieHuss 3a0a4 U3 Kypca aneeop
bl, 2e0MEemMpUlU, Meopul 8epoMHOCmel, Opy2ux

npeomemos ¢  noMmowwro  2pagos  (kapmei,  cxembl,
aeKmpuyeckue yenu, (PYHKYUOHAIbHble COOMEEmCmeUs) Ha
npumepax.

BepositHocTh M

Cnyuatinwiti onvim u cayuainoe codvimue. Beposmuocme u

Ocsaugamp nOHAMUA: CIAYUAUHBIL ONbIM U CAYYALHOE

4yacToTa yacmoma cobvimus. Ponb manogeposamuvix u npakmuyecKku cobbimue, MAn08EpoOIMHoOe U NPAKMUYECKU OOCHOBEPHOE

cJay4aifHoro docmosepHbix cobbimuil 8 npupooe u 6 obuecmee. Monema u cobvimue.

coOBITHSA USPANbHASL KOCMb 8 MEOPULU 8ePOSIMHOCMEL. M3yuamy  3nauuMOCMb  MANOBEPOAMHBIX — COObIMULL 6

(4 4) Ipaxmuueckasn paboma « Hacmoma evinadenus opaay. npupode u obwecmee Ha BANCHLIX NpuMepax (asapuu,
HecyacmHvle cayyau, 3auuma NEePCOHANbHOU
unghopmayuu, nepedaia OAHHbIX).
H3yuamp pone Kiaccuyeckux 8eposimHOCMHbIX Modeel
(Monema, uepanbhas KOCMy) 8 meopul 6eposimMHoOCell.
Habnwooams u usyvame yacmomy coovimuii ¢ NPOCmuvlx
IKCNEPUMEHMAX, 8 MOM HUClie C NOMOWDBIO YUPDPOBbIX
Pecypcos, 8 xo00e NPaKmu4ecKol pabomsi.

O060011€eHUE, [pencrasnenue JIAHHBIX. OnwucarenpHas CTaTUCTHUKA. IMoBTOpsiTE  W3y4YeHHOE W BBICTPAMBATH  CHCTEMY

KOHTPOJIb BeposTHOCTB Ciy4aifHOrO COOBITHSL. 3HaHUM.

(54 PemaTs 3aga4um Ha IpeICTaBIEHNUE U ONUCAHUE JTAHHBIX C
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MIOMOIIBI0 W3YyYEHHBIX XapaKTEPUCTUK C HaIpaBIIAIOLICH
MOMOLIBIO.

Oobcyxnarb NpuMepsbI CIIy4YalHbIX COOBITHIA,
MAaJIOBEPOSTHBIX U TPAKTHYECKHU JOCTOBEPHBIX CITyUalHBIX
COOBITHH, UX POJIH B IPUPOJE U )KU3HHU YETIOBEKA

...KTII?
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8 kiacc (He menee 34 )

Ha3zpanmue
pa3nena (TemMbl)
(4HCI10 YacoB)

OcHoBHOe coJepxxaHne

XapakTepuCTHKA JeATeJLHOCTH 00yYalouXcst

IToBTOpEHUE
Kypca 7 Kiacca
44

[Ipencrasienue JAHHBIX. OmnucatenbHast
Crnyuaiinas usmMeHuMBOCTh. CpeiHIE YUCIIOBOTO Habopa.
Cryuaitabie coobiTrsa. BepositHocTr 1t uacToTsl. Knaccuueckue
MOJIENI TEOPHH BEPOSITHOCTEH: MOHETA U UIPAJIbHAs KOCTb.

CTaTHUCTHUKA.

IloBTOPATH N3yYCHHOE U BHICTPAMBATH CUCTEMY3HAHUIL.
Pemats 3anaun (110 BU3yaJIbHO# OMOpe) HANIPEICTABICHUE
ONMCAaHUE TAHHBIX C TOMOIIBbIO U3YUEHHBIX XapaKTEPUCTHUK.
Pemates 3agauu (Mo BU3YyaJiLHOI omope) HaIPEICTaBICHUE
IPYIIIMPOBAHHBIX  JaHHBIX W OIUCAaHUE  CIy4YalHOH
U3MCECHYHNUBOCTU.

Pemars 3amaum (mo BuU3yajLHOH 0MOpe) HA OMpeIelCHUE
YaCTOTBl CIIy9alHBIX COOBITHH, OOCYXIEHHE TPHUMEPOB
CIIy4alHbIX COOBITUH, MaJOBEPOSITHBIX W IPAKTUYECKH
JIOCTOBEPHBIX CIYYalHBIX COOBITHH, MX POJH B MPHUPOAC M
’KU3HU YeJIOoBeKa.

OnmucarejabHas
CTAaTHCTHKA.
PacceuBanue
JaHHBIX

@)

Omxnonenus. [Jucnepcust wucnogozo nadopa. Cmanoapmuoe
OMKIOHEHUEe YUCA06020 Habopa. [Juazpammbvl pacceusanus.

Ocsaueamv  nonsmua: Oucnepcuss U  CMAHOAPMHOE
OMKIOHEHUe, UCNOAL306AMb IMU  XAPAKIMEPUCIUKYU  OJIsL
ONUCAHUSL PACCEUBANUSL OAHHBIX.

Yuacmeoeams 6 06cyscoenuu cunomesnt 0oomcymemeuu uiu
HATUYUU C8a3U N0 OUASPAMMAM PACCeUBAHUSL.

Cmpoums  Ouacpammvl  pacceusawus No  UMEHOUWUMCS
OaHHBIM, 6 MOM HYUClie C HOMOWbIO KOMNblomepa (nocie
COBMECTHO20 AHAU3A).
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MHo:xkecTBa
4 )

MHoOXeCTBO, MOAMHOXKECTBO. Ormepand HaJ MHOXCECTBAMH:
o0bemuHeHNe, IepeceducHue, nomnoaHenne. CBocTBaoIepauii Hax
MHOECTBAMH: MEePEMECTUTEITHHOE, coJeraTenbHOe,
pacripeeTuTeNIbHOS, BKIIOUCHUS.

I'padmyeckoe npepcTaBIcHUEe MHOXKECTB.

OcBauBaTh MOHATHS: MHOKECTBO, DJIEMEHT MHOXECTBA,
MTOIMHOKECTRBO.

Boimoanars onepamnuu HaJT MHOECTBAMHU:
o0penHEeHNE, IepecedeHne, JonoaHeHne (1o 00pasiy).
Hcnonn3oBath CBOICTBA: MEPEMECTHTENBHOE,
COUCTATEILHOE,  PacClpelCTUTEIbHOS, BKIIFOUCHUS (c
WCTIOJIb30BaHUEM BU3YAILHOU OTOPHI).

Hcnonn3oBaTh Tpaduyueckoe MPEICTaBICHUE MHOXKECTB

IIPY OMMCAHHAU PEATBHBIX MPOLIECCOB U SBICHUH, IPH PELICHAN
3ajJjad W3 JpPYruxX YyYeOHBIX TPEAMETOB U KypcoB (c
HCIIOJIb30BAaHUEM BH3YAJIbHOU OMOPHI).

BeposTHOCTB
CJIy4aiiHOT 0
coObITUS
(6w

OnemMeHTapHbIe COOBITHSL. Crnyuaiinble COOBITHSL.
BnaronpusrcTByomme aeMeHTapHble COOBITHA. BepostHocTn
coObITHii. OMBITEI € PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH
coObrTusaMu. CirydaifHBIA BBIOOD.

[paktudeckas padora «ONBITE ¢ pPABHOBO3MOKHBIMHU

OJICMCHTAapPHbBIMUA COOBITHSIMID.

OcBauBatb Ha 0azoBoM
dIIEMEHTAapHOE  COOBITHE,  ClIy4allHOe  COOBITHE  Kak
COBOKYITHOCTb ONaronpUsITCTBYIOLIMX 3JIeMEHTapHBIX
COOBITHIA, pPABHOBO3MOXHBIE 3JIEMEHTapHbIE COOBITHSI.

Pemath 3a1aum Ha BBIUMCIICHUE BEPOSATHOCTEH COOBITHUI

M0 BEPOATHOCTSM DJIEMEHTAPHBIX COOBITUH CITy4alHOTO
ombITa (C HWCHOJB30BAHMEM 3PUTENBHON HATIISIHOCTH
u/vnu BepOabHOHN OIOpPHI).

Pemiath 3a1aun Ha BBIUYMCIICEHHUE BEPOATHOCTEH COOBITHIA

B OIBITaX C PaBHOBO3MOXKHBIMH 3JI€MEHTapPHBIMHU
COOBITHSIMH, B TOM 4YHCJIE C TIOMOIIBIO KOMITbIOTEpa (c
WCIIOJIb30BaHHEM 3pUTENBHON HaTJISAHOCTH W/unm
BepOaTbHOU OIOPHI).

IIpoBoauTH U M3Yy4YaTh ONBITHI C PaBHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMH COOBITHSIMA (C MICTIOIb30BAHUEM MOHET,
WUTPaTTbHBIX KOCTeil, JIPYyTHUX Mojiesei)
B XOA€ MpPaKTU4YeCKOH  paldoThl (C HCIIOJIB30BAHUEM
BH3YyaJILHOH OITOPHI).

YPOBHE TMOHATHS:

BBenenue
Teopuio rpados
49

epeso. Ceoticmea depesa.  eOUHCMBEHHOCHb nymu,
cywecmeosanue UCSYel BEPULUNBL, CB3b MeNCOY HUCTIOM

gepuiun u yuciom péoep. Ilpasuno ymuocenus.
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Ocsaueamsp nonsamus: Oepeso Kak 2cpag 0Oe3 yuxia,
sucauas sepuwiuna (mucm), emas depesa, nymo 6 oepeae,
ouamemp Oepesa.

H3yuamsb ceoiicmea Oepesa: cywecmeosanue gucsyell

BePUIUHbL,  OUHCMBEHHOCHb nymu  mexncoy — 08yms




BEPULUHAMU, CBSI3b MENCOY HUCTOM 6EPUIUH U YUCTOM
pébep.

Yuacmeoeams 6 06cysrcoenuu pewrenus 3a0auu Ha nouck
U nepeuucienue nymei 8 oOepeee, ONpedeseHue Hucid
sepuiun unu pébep 6 oepese, 06x00 OuUHapHO20 Oepesd, 6
MOM YUCAE C NPUMEHEHUEM NPABUILA YMHOICEHUSL.

Cayuaiinble
co0bITHS
84)

Ipomusononoxcroe cobvimue.
Obveounenue u nepecewenue  cobvimuti. Hecosmecmuvie
coovimus. Dopmyna cnodxcenuss eepoamuocmeti. Ilpasuno

VMHOJICEHUSL 6EPOSIMHOCIEN. Ycnoenas  seposmuocme.
Hezasucumvie cobvimusl.

9KCNnepuMerma 6 guoe oepesa.

IIpedocmasnenue CAYUaiHo20

Jluaepamma Ditnepa.

Oceausamp  NOHAMUA:  63AUMHO  NPOMUBONOIOJICHbIE
cobvimus, onepayuu Hao cobvimusmu, obdveouHenue u
nepeceuenue coovimuil, ouaspamma urepa (iiepa—
Benna), coemecmuule u necoemecmuule cobbimusl.

H3yuams meopemvl 0 6eposmHocmu 00beOUHEeHUs. 08YX
cobvimutl ((hopmynvl CLONHCEHUS 6ePOSAMHOCHEL).
Yuacmeoeams 6 oocyrcoenuu pewrenusa 3aoauu, 6 mom
Yucie meKcmogule 3a0ayu Ha onpedeneHue 6eposmHocmel
00vedunenus u nepecedeHus COObIMULL ¢ NOMOUWBIO
npamou,  Ouazpamm  Jilnepa,  Gopmyivl
CILOJICEHUSL BEPOSIMHOCTEIL.

Oceausampo nouamun: npasuio VMHONCEHUSL
6epOSIMHOCIMeEl, VCIOBHASL BEPOSMHOCTb, HE3A8UCUMbLE
cobbImuUs 0epeso CAYHaH020 ONnbimd.
H3yuamp ceoiicmea (onpedenenus)
cobbimutl.

Yuacmeoeamv 6 obcyricoenuu pewienusn 3a0auu na
onpedeneHue 1 UCNOIb308AHUE He3ABUCUMBIX COOLIMULL.
Yuacmeoeamv 6 obcyyicoenuu pewienusn 3a0auu na
NOUCK — 8eposimMHOCmel, 6 MOM Hucie YCIOGHbIX, C

YUCII080U

He3a6UcCUMblX

UCnoib3oeanuem ()epeea CﬂyltaleOZO onolma.

O000menue,
KOHTPOJIb
4 4)

IIpencrasienne nanHbix. OnucareabHas craTUCTUKA. ['padebl.

BepositHocTh COOBITHSI. DIIEeMEHTBI

KOMOWHATOPHUKH.

CITy4aitHOTO
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IHoBTOPATH
3HAHUU.
PemaTe 3a1a4n Ha IPEICTABIICHUE U OTIHCAHUE JAHHBIX C
MTOMOIIIBEO W3YYECHHBIX XapaKTEePUCTUK (c
WCIIOJIb30BaHMEM BU3YAJILHOU OTIOPHI).

Yuacmeoeamv ¢ oo6cyscoenuu pewenua 3agaum c

HU3YUCHHOC " BbBICTPAHBATH CHUCTEMY




pUMeHEeHHEM TpadoB.
Pematnb 3alauM = Ha  HaXOXJCHHE BEPOSATHOCTHU
CIIy4YaifHOTO COOBITHS IO BEPOSTHOCTSIM 3JIEMEHTaPHBIX

COOBITHIA, B TOM WYHCJIC B OIBITaX C PaBHOBO3MOXHBIMHU
3JIEMEHTAPHBIMH COOBITHSMU (C BU3YAIIbHOW OTIOPOH).
Yuacmeosamv ¢ o6cyyucoenuu pewrenus 3anaum  Ha
HaXOXXACHUE BEPOATHOCTEH OOBEIUHEHUSI W TepecedeHus
coOBITHIA, B TOM YHCIE HE3aBUCHUMBIX, C HCIOJIH30BAHUEM
rpadIYecKuX MpeCTaBIECHIH 1 IepeBa CIIy9aifHOTO OIIBITA.
Yuacmeosamv ¢ o6cyyucoenuu pewrenus 3anaym  Ha
MepeyuciicHue KoMOWHaImii (4HMcia TEPECTAaHOBOK, YHUCIIA
COUCTaHWi), HAa HAXOXIEHHE BEPOATHOCTEH COOBITHH C
NpUMEHEHWEM  KOMOMHATOPUKH, B  TOM  YHCIE C
HCIIOJIb30BaHUEM TPCYTrOJIbHUKA ITackas.

9 kiacc (He meHee 34 1)

HazBanue
pasaesia (TeMbl)
(4McJI0 YacoB)

OcHoBHOE COoCpPKaHue

XapaKTepHCTmca ACATCJIbHOCTH oﬁyqamumxm

IloBTOpEHHE [IpencraBnenue JTaHHBIX. OnucarenpHas
Kypca 8 ki1acca Omnepaunu Hag coObITUsIMA. He3aBuCMMOCTD COOBITHH.
(44)

CTaTUCTHKA.

IloBTOpSITH  M3y4EeHHOE W BBICTPAUBATL  CHCTEMY
3HaHUM.

Pemate 3a1auyM Ha MNpEACTaBICHUE U OIMUCAHUE JAHHBIX.
PemiaTh 3a1a4u Ha HaXOXAECHUE BEPOATHOCTEH OObEANHEHHS
U TepecedeHus COObITHH, B TOM YHCIIE HE3aBUCHUMBIX, C
UCIIOJIb30BaHHEM Tpauyeckux NpEACTaBICHUA W JepeBa
CIIy4ailHOro ombITa.

Pemiath 3agaum Ha TepeydcieHHE KOMOMHauui (4yucia
MIEPEeCTaHOBOK, 4YHCIa  COYETaHWH), Ha  HAXOXKACHHE
BEPOSTHOCTEH COOBITHI C TPUMEHEHUEM KOMOMHATOPHKH,

B TOM YHCJIE€ C UCIIOJIb30BaHUEM TpeyroabHuKa [lackans
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DJ1eMeHTBbI
KOMOMHATOPUKH
4

Kom6unaropHoe npaBmiio ymHoxkeHus. [lepecranosku. dakropua.
CodeTanuss W YUCIO CcOYeTaHWH. 1Ipeyeorvnux  Ilackans.
[IpakThueckass  pabora  «Bwruucienue BEPOSITHOCTEH ¢
WCIIOJIb30BAHUEM  KOMOWHATOPHBIX  (DYHKIMH  3JICKTPOHHBIX
TaOIHIY.

OcBauBaTh Ha 0a30BOM YPOBHe NMOHSITHSI: KOMOMHATOPHOE
MIPaBUIIO YMHOXKEHUS, YIIOPSIIOUYEHHAs Tlapa, Tpoika 00BEKTOB,
MepecTaHoBKa, (akropuad  4Wcia, COYETaHHE,  YHUCIIO
COYETaHuM, mpeyeonvruk llackans.

Pemarsn npocreiimde  3aJayd = Ha  TI€peUYHUCIIEHUE
YHOPSIIOYEHHBIX Tap, TPOEK, MEPEeYUCICHUE IMEePEeCTaHOBOK U
COYETaHMIA DIIEMEHTOB PAa3IMYHBIX MHOXKECTB (110 00pasiy).
Pemiats mpocreiilniue 3agaum  Ha IPUMEHEHHE 4YHUCTa
codeTannii B anreOpe (COKpamEHHOE YMHOXXEHHE, OWHOM
HrroToHa) (c Hanpasisitomiell MoMOIIbIo).

Pemarhb, npuMeHsisi KOMOMHATOPUKY, 33]1a4X HAa BBIYUCIICHUC
BEPOATHOCTEN, B TOM YHCJIE C TIOMOIIBIO SJIEKTPOHHBIX TAOJIHIL
B XOJI¢ MPAKTHUECKOM paboThl (C BU3YaIIbHOH OMOPOiA).

I'eomeTpuueckasn
BePOSITHOCTh
@)

T'eomempuueckasn seposmuocmy. Cryuainvlil 8b100p MOYKU U3
@ueypol Ha nrockocmu, U3 ompesKa, u3 0yau OKPYHCHOCHU.

Ocsausamb noHAmMuUE 2e0MemMpUiecKol 86ePOSMHOCHIL.
Yuacmeosamv ¢ oocyscoenuu pewrenus 3adauu na
HaxodcoeHue 8eposIMHOCMeEl 8 ONbIMAX, NPeOCMABUMbBIXKAK
8bIOOP MOUEK U3 MHO20Y20JIbHUKA, KpY2d, Ompe3Ka unuoyu
OKPYIICHOCTU, YUCTOB020 NPOMEIUCYIMKA

HcnbiTanua
Bepnysiu (6
)

Ucneitanue. Ycenex u Heygaua. Cepust HUCHOBITaHUM O MHEPBOrO
ycnexa. Mcnprtanus beprymm. BepostHOCTH COOBITHI B cepuu
ucneiTannii bepaymmm. Ilpakrtudeckas pabora

«Hcnbitanusa beprymamy.

OcBauBaTth Ha 0430BOM YPOBHe IOHSITHS: HCIBITAHUE,
3JIEMEHTApHOE COOBITHE B HCIBITAaHUM (yclex W Heyjaada),
cepus WCIBITaHUM, HACTYIJICHHE IMEPBOro ycrexa (Heyaayu),
cepus ucnblTaHui bepryu.

Pemate mpocreiimme 3aga4u Ha HaXOKICHHE BEPOATHOCTEH
COOBITHIA B CEpUH UCTIBITAHUI JIO IEPBOTO ycCIieXa, B TOM YHCIIe
C TOpUMEHeHHWeM  (QOpPMYyIbI  CYMMBI  T'€OMETPUYECKOM
IIPOTpeccu (C OMOPOi Ha CIIPAaBOYHYIO HH(OPMAITHIO).
Pemate mpocreiimime 3agauyM  Ha  HAXOXKICHHE
BEPOSITHOCTEH 3JIEMEHTAPHBIX COOBITHH B CEpPHU MCIBITAHWUHN
bepuynnu, Ha HaxoXXIEHHE BEPOSITHOCTU ONPENEIEHHOIO
Yucia yCIeXoB B cepuH UcnbITaHuil bepHymn (¢ Bu3yanbHOH
OTIOPOit).

H3yuyars B Xoae NMpakTH4YeCKOW padoOTBI, B TOM YHUCIE C
MOMOILBI0 IHU(QPOBBIX PECYPCOB, CBOMCTBA BEPOSTHOCTH B
cepuu McnblTaHui bepHyum

Cayuaiinas

BeJIHYHHA
64)

CnyuaiiHass ~ BeTMYMHA W pacHpelielieHHe  BEpPOATHOCTEH.

MaremaTHueckoe OXKHIAHHEC nu
BCIIMYHHBI. HpI/IMepI)I MaAaTEMaTHUYICCKOI'O

JUCTIepcusl  Cy4aiHOI
OXXKHIAHUS  Kak
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OcBouTh HA 0a30BOM YpOBHe NOHSATHS: CIIydaitHas

BEJIMUMHA, 3HAYCHHUEC ciyyaiHON

pacnpejiesieHre BEpOATHOCTEM.

BCJIMYHUHBI,




TEOPETUYCCKOI'O CPEAHETO 3HAYCHUA BEJIMYUHEI.
ITousiTre 0 3aK0HE OOMBIINX YHCE]L. HSMCpeHI/IC BepOﬂTHOCTeﬁ
C IOMOIIBIO YAaCTOT. HpI/IMeHeHI/Ie 3aKOHA OOJIBIIMX YUCE.

M3yyarp u oOcyxzaTe  OpuMepbl  JUCKPETHBIX U
HENPEPHIBHBIX CIy4aliHBIX BEJIHMYHH (POCT, BEC YENIOBEKA,
YMCJICHHOCTD HACEICHHUS, APYTHE U3MEHYHUBBIC BETUYNHEI,
paccMaTpuBaBILUECS B Kypce CTaTUCTHUKM), MOJEIBHBIX
CllydallHBIX ~ BeJNMYMH, CBS3aHHBIX CO  CIy4YalHBIMHU
ombiTaMu (OpocaHNe MOHETBI, WTpPaJbHOH KOCTH, CO
CIIy9aiiHbIM BBIOOPOM H T. II.).
OcBauBarhb Ha 0azoBom YPOBHe
MaTeMaTHYECKOE O’KUAAHUE CIy4JalHOW BEJIMYMHBI Kak
TEOPETHYECKOE CPEAHEE 3HAUCHUE, TUCTIEPCUS CITyYalHOU
BEJINYHMHBI KK aHAJIOT JUCIIEPCHU YMCIIOBOTO Habopa.
Pemiatb 3agauMm  Ha BBIYUCICHME  MAaTEeMaTHYECKOI'O
OXXKHMJIaHWA W  JUCHEPCUM  JHUCKPETHOM  CIydailHOH
BEJIMYMHBI TI0 33JaHHOMY PAacCHpENeICHUI0, B TOM YHCIe
3a/lay, CBSI3aHHBIX CO CTpPAaxOBaHMEM M JloTepesMH (C
HaIpaBJIAIOLIeH TOMOIIBIO).
3HaKOMHTBHCS C  MareMaTH4eCKUM

NMOHATHSA:

OKHJAaHHUEM U
JUCIIEpCUEN HEKOTOPBhIX paclpelesicHUd, B TOM YHUCIE
pacnpeieneHns CIy4aiHON BEIMYMHBI «YHCIIO YCIEXOBY B
CepHuM HCIbITaHU bepHysum.

Hzyuatb 4acToTy  COOBITHS B
CIIy4YaliHBIX OIBITaX KAK CIly4alHYIO BEJIUYMHY.

IMOBTOPAIOIIUXCSA

3HaKOMHTBCA C 3aKOHOM Oosbmiux umcend (B ¢dopme
Bepuyim): npu OOJIBIIIOM YHKCIIE OMBITOB YacTOTa COOBITHS
OJTM3Ka K €ro BEPOSITHOCTH.

PemaTh 3agaum Ha W3MEpPEHHE BEPOATHOCTEH C TOMOIIBIO
4acToT (C HAaNpaBJISIONIEH ITOMOIIBIO).

OO0cyxnaTh poib 3aKOHa OOJNBIIMX 4YKCEl B OOOCHOBAaHUH
YaCTOTHOTO METO/1a M3MEPEHUS BEPOSTHOCTEH.

OOcy:kgaTh 3akoH OONBIIMX YHCEN Kak TPOSIBICHUE
CTaTUCTUYECKOH YCTONYMBOCTH B U3MEHUMBBIX SIBIICHHSX,POJTb
3aKoHa OOJIBIIMX YMCEIl B IPUPOJE U B )KU3HHU YEJIOBEKA.
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O0600menue,
KOHTPoJb (10

)

[IpencraBnenue nanneix. OnucaTenbHas CTaTUCTHKA. BeposTHOCTD
CIIy9aflHOTO COOBITHA. JNeMeHTH KomOwmHaTopuku. CiydaitHble
BEJIMYHMHBI U paclpeesiCHHS.

IToBTOPATH  K3YYEHHOE U BBLICTPAMBAThH CHCTEMY
3HAHWM.

Pemars 3agayM Ha 0OpEACTaBICHHUE W OINKUCAHUE JIaHHBIX.
Pemarh 3agaum Ha HaXOXJICHUEC BEPOSITHOCTCH COOBITHH, B
TOM qHCIIe B OITBITax C PaBHOBO3MOKHBIMU
3JIEMEHTaPHBIMUACOOBITHSIMH, BEpPOSATHOCTEMN
OOBEIMHEHUSI W TIEPECCUYCHUs  COOBITHH,  BBIYUCIATH
BEPOSITHOCTH B OTIBITaX C CEPUSMHU CITyYalHbIX UCIIBITAHUI

KanennapHo-TemaTrueckoe riaHupoBaHue i 5-9 kiacca CMOTpPETh B pabouyux MporpaMMax 1o npeameram 5-9 kiacca.
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