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®denepanbHas pabovas mporpamma o yuebHomy npeamery «Martematrkay (6a30BbIil ypOBEHb)
(mpeametHas obnacth «MaTtemaruka u HHGOPMATHKA») (Hajiee COOTBETCTBEHHO — MPOTpamMma 1o
MaTeMaTHKe, MaTeMaTHKa) BKIIIOUAET MOSCHUTEIbHYIO 3aIHCKY, CO/EpKaHNe OOydYeHHs, TUIAHUPYEMbIe
pe3yJbTaThl OCBOEHHUS MPOrpaMMBI [0 MAaTEMAaTUKE, TEMaTUYECKOE IJIAHUPOBaHUE, IePEeYCHb
(xomupuKkaTop) pacrpeneaeHHbIX 10 KjaccaM MPOBEPSEMbIX TPEOOBAHUMN K PE3yJIbTaTaM OCBOCHHS
OCHOBHOI1 00pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O O0IIIET0 00pa30BaHUsI U 3JIEMEHTOB COJIEPKaHUs 10
MaTeMaTuke, nepedeHb (KoAu(uKaTop) MPOBEpsSEMbIX TPeOOBAHUU K pe3yabTaTaM OCBOCHHS
OCHOBHOHM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIEr0 00pa30oBaHUs U 3JIEMEHTOB COJICPKAHUS 10
MaTeMaTHKe.

IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo wmartematuke I oOydaronuxcs /-9 kiaccoB paspaboTaHa
Ha ocHoBe OI'OC OOO. B mporpamMme Mo MaTe€MaTUKE YYTEHBI MJIEH U TOJIOKEHUS
KOHIICTIIIUY Pa3BUTHS MaTeMaTH4YecKoro ooOpazoBanus B Poccuiickoit deneparuu.

[IpenMeToM MaTeMaTUKU SABIAIOTCA (PyHIaMEHTaIbHBIE CTPYKTYPHI HAIIEro MUpa —
MIPOCTPAHCTBEHHbIE (OPMBI M KOJUYECTBEHHBIE OTHOIICHUS (OT MPOCTEHIINX,
YCBAaMBAEMbIX B HEMOCPEJICTBEHHOM OIBITE, 10 JOCTATOYHO CIIOKHBIX, HEOOXOJIMMBIX
JUTSL pa3BUTHS HAYYHBIX U MPUKIATHBIX Uel). MaTemaTuueckue 3HaHus 00eCreYnBaIOT
MMOHMMAaHUE MPUHLUIOB YCTPOWCTBA W HCIOJIb30BAaHUS COBPEMEHHOM TEXHUKH,
BOCIIPUATHE W HHTEPIPETALMIO COLMAIBHOM, JKOHOMHYECKOW, ITOJIUTHYECKOU
uH(popMaIuK, al0T BO3MOXKHOCThH BBIMOJHSATH PACUEThl U COCTABISTH AJTOPUTMBI,
HAXOJIUTh U IPUMEHSTH (POPMYJIBI, BIAJETh MPAKTUUECCKUMU MPUEMAMU T€OMETPUUECKUX
U3MEPEHU U MOCTPOEHUM, YUTaTh MH(POPMALIUIO, MPEACTABICHHYIO B BHUAE TaOJIHIL,
auarpaMM U TpauKoB, JKUTh B YCJIOBHUSIX HEOMPEACICHHOCTH ¢ IOHUMATh
BEPOSITHOCTHBIN XapaKTep CIy4alHbIX COOBITHH.

N3yuenune marematvkud QopMuUpyeT y oOOydarolmMxcs MaTeMaTH4YEeCKUH CTUIIb
MBIIUICHHUS, TIPOSIBIISIONTUICS B OMPEIEIEHHBIX YMCTBEHHBIX HaBbikax. OOydarommecs
OCBaMBAalOT TaKW€ NPUEMbl W METOAbl MBIIUICHHS, KaK HMHAYKOUA W JEOyKLHS,
000011IeHHEe U KOHKPETH3alus, aHAJIU3 U CUHTE3, KilacCU(UKaIUsI U CUCTEMATU3ALIMS,
abcTtparupoBanue U aHanorusi. OOBEKTH MATEMATHUECKUX YMO3AKIIOUEHUH, PaBUIIa UX
KOHCTPYMPOBAHHUS PACKPBIBAIOT MEXaHU3M JIOTMUECKUX MOCTPOCHUM, CIOCOOCTBYIOT
BbIpabOTKEe yMeHHsI (OPMYIUpPOBAaTh, OOOCHOBBIBATh M JOKAa3bIBATh CYXKACHUS, TEM
CaMbIM DPa3BUBAIOT JIOTUYECKOE MbIluUieHHe. M3yueHne maremMaTwkud oOecreunBacT
dhopMUpOBaHHE AITOPUTMUUECKON KOMIIOHEHTHI MBINUJICHUS W BOCHUTAHUE YMEHUU
JIEUCTBOBATh MO  3aJaHHBIM  AJITOpPUTMaM,  COBEpPUICHCTBOBATH  W3BECTHBIC
U KOHCTpPyUpOBaTh HOBble. B mporecce pemieHus 3agady — OCHOBHOM Yy4yeOHOM
JESTEIPHOCTH Ha YypOKax MaTEeMaTUKM — pPa3BHUBAIOTCA TBOpUYECKash M MPUKIATHAsS
CTOPOHBI MBIIILICHUS.
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OOyueHnre mMaTeMaTUKE JaeT BO3MOXKHOCTh Pa3BUBATH y 00YyYaIONIUXCS TOYHYIO,
palMoOHANbHYI0O U MH(POPMATUBHYIO pEYb, YMEHUE OTOMpPATh HamOoJiee MOIXOSAIINE
A3BIKOBBIC, CHUMBOJIMYECKHE, TpadUuecKhe CpelCcTBa JIsi BBIPAKEHUS CYXKICHUN U
HaIJISITHOTO UX MPECTaBICHUS.

[Ipu u3yyeHUUM MaTeMaTUKH OCYIIECTBISIETCS OO0IIee 3HAKOMCTBO C METOJIaMHU
MO3HAaHUS JIEWCTBUTEILHOCTH, MPEICTABICHUSIMH O IPEAMETE U METOJaX MAaTeMaTHKH,
UX OTJIMYUHU OT METOJIOB APYTUX ECTECTBEHHBIX M TYMaHUTAPHBIX HayK, 00 0COOEHHOCTSIX
IPUMEHEHUSI MAaTEMAaTUKH JIJI1 PEUICHUS HAYYHBIX U NPUKJIAJHBIX 3a4a4.

[IpuopureTHpiMu 1EIIMU OOy4YeHHsI MaremaTuke B 5—9 Kiaccax SBISIOTCS:

dbopMHpOBaHKE IEHTPAJIBHBIX MAaTEeMaTHYECKUX TMOHSITHHN (YHCIIO, BEIUYMHA,
reoMeTpuyeckas ¢urypa, nepeMeHHasi, BEpOSTHOCTb, (DYHKIIHS), 0OecrnedrBaroOmuX
IPEEeMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMaTHUYECKOTO 00pa30BaHus 00y4aroIuXCs;

HOJBEJCHUE OOy4arouMxcsd Ha JOCTYIHOM JJsi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaTEMATHKHA U OKPYXkKAIOIIETO0 MHUpa, TOHUMAHUE MAaTEMaTUKU KaK 4acTH
o011ei KyJIbTyphl YEJIOBEUECTBA;

pa3BUTUE MHTEJUIEKTYalbHBIX U TBOPYECKUX CHOCOOHOCTEH o00ydarommxcs,
MTO3HABATEJIbHOM aKTUBHOCTH, HCCIIEOBATENbCKUX YMEHUH, KPUTUUYHOCTA MBILUICHHUS,
MHTEpeCa K U3YUEHUIO MaTEMATHKUY;

dbopmupoBaHre (PYHKIIMOHATBHON MaTEMaTUYECKOM TPAMOTHOCTH: YMEHHS
pacno3HaBaTh MPOSIBICHUS MATEMAaTUUYECKUX MTOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEN B
peaNbHbIX JKU3HEHHBIX CHUTyallUsIX W TPU U3YYEHUU APYTUX Y4YEOHBIX MPEIMETOB,
NPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (opMmynupoBaTh HX Ha S3bIKE
MaTeMaTUKd M CO3/JaBaTh MAaTEMaTUYECKHE MOJENH, IPUMEHATh OCBOEHHBIN
MaTeMaTUYECKUil anmapaT [Jis pEHIeHUus NPaKTUKO-OPHUEHTUPOBAHHBIX  3ajady,
MHTEPIIPETUPOBATH U OLICHUBATH MMOJYyUYECHHBIE PE3YJIbTATHI.

OcHOBHBIE TUHUH COICPKAHUS TPOTPaMMBI 110 MaTeMaTHKe B 5—9 kimaccax: «Hucma
U BBIUMCIEHUS», «Anredpa» («AnreOpanyeckue BBIPAKEHUS», «YpaBHEHUA U
HEpPaBEHCTBAY), «DyHKIMMNY, «I'eomeTpus» («I'eomeTprdeckre GUrypbl U UX CBOWCTBAY,
«3MepeHne reoMeTpuyecKux BEIUYUH»), «BeposTHOCT, M craTucTUKay. JlaHHBIE
JIMHUU Pa3BUBAIOTCS MApaJUIENIbHO, KaX1asgd B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM,
OJIHAKO HE HE3aBUCMMO OJHAa OT Jpyrod, a B TECHOM KOHTAaKTE U
B3aNMOJECHUCTBUH.

ConepxaHue nmporpaMMbl O MaTEMATUKE, paclpeAesieHHOe MO TofaM 00ydYeHwus,
CTPYKTYPUPOBAHO TakKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIMITHAIBHBIM
BOoIpocaM  oOydyarouiuecs  oOpallajuch  HEOJHOKPATHO, 4YTOOBI  OBJIAJICHUE
MaTeMaTUYECKUMH TMOHATHSIMU UM HaBbIKAMHM OCYILIECTBIISUIOCH TOCIIEI0BATEIBHO
U TOCTYyNaTelIbHO, C COOJIOJICHHEM MPHUHIMIA MPEEeMCTBEHHOCTH, a HOBBIC 3HAHMS
BKJIIOYAJIUCh B OOIIYI0 CHCTEMY MAaTE€MaTUYECKHX MPEJCTABICHUN OO0ydYaroImxcs,
paciupsis 1 yriayOssisi ee, 00pasysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO martemaTuka sIBIsSE€TCS 00513aTE€IbHBIM YYEOHBIM
MpEeMETOM Ha YPOBHE OCHOBHOTO oOIero obpazoBanus. B 7-9 knaccax maremartuka
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TPaJUIIMOHHO U3Y4aeTCs B paMKaXx CIEAYIONIMX Y4eOHbIX KypcoB: B 7—9 Kiaccax — KypcoB
«AnreOpa» (BKJIIOYAst 3JIEMEHTHI CTATUCTUKA U TEOPUHU BEPOSITHOCTEH) U «I'eomeTpus».
[Iporpammoii Mo MaTreMaTHKe BBOJUTCS CAMOCTOSITENbHBINA y4eOHbIN Kypc «BeposaTHOCTh
U CTaTUCTUKAY.

OO01iee YMCIIO YacoB, PEKOMEHJOBAHHBIX [IJIi M3Yy4YEeHHUs] MaTeMaTHKu (0a30BbIN
YpOBEHb) Ha YpOBHE OCHOBHOTO 0O0IIero odpaszoBanus, — 952 waca: B 5 kiacce —
170 vacoB (5 wacoB B Hemeno), B 6 kimacce — 170 uwacoB (5 wacoB B Hemeno), B
7 kaacce — 204 yaca (6 yacoB B HeieJ110), B 8 kiacce — 204 yaca (6 yacoB B Hejel110),
B 9 kiacce — 204 yaca (6 yacoB B HeeJ10).
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IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA NTPOT'PAMMBI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA3OBAHUA

W3ydyenne MmaTeMaTUKH Ha ypOBHE OCHOBHOT'O 00I1Iero 00pa30BaHUs HAMPABICHO HA
JOCTIDKCHHE OOYYalOMIMMUCS  JIMYHOCTHBIX, METANpPEIMETHBIX U  MPEIMETHBIX
00pa3oBaTEIbHBIX PE3YJIbTATOB OCBOEHUS YUYEOHOTO MIpeaMETA.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YyJIbTATBl OCBOCHHS IIPOTIPAMMBI ITO MATCMATUKE XaPaAKTCPU3YIOTCS:

1) maTpuoTHYECKOE BOCTIMTAHHE:

IPOSIBJIGHUEM HMHTEpeca K MPOUUIOMY M HACTOSIIEMY POCCHUHCKOW MaTeMaTHKH,
LEHHOCTHBIM OTHOIIEHHUEM K JOCTHKEHHUSIM POCCUMCKMX MATEMAaTUKOB M POCCHUICKOM
MaTEeMaTHUYECKON IIKOJbI, K HCIOJb30BAHUIO 3TUX JOCTHKEHUH B JIPYrMX HayKax U
MPUKIAAHBIX cepax;

2) rpa:KIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00SI3aHHOCTEN IpakJJaHWHA U Peau3aliy €ro Mnpas,
MPEACTABICHHEM O MAaTeMaTHYECKUX OCHOBAX (PYHKIIMOHMPOBAHUS Ppa3IMYHBIX
CTPYKTYD, SIBJICHUH, MPOLICIYP IPaxkaaHCKOT0 00miecTBa (HarpuMep, BEIOOPHI, OTPOCHI),
TOTOBHOCTBIO K OOCYXIEHUIO 3TUYECKHX MpOOJeM, CBSI3aHHBIX C HPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHHM HayKH, OCO3HAHMEM Ba)XHOCTH MOPaJIbHO-3THUYECKUX
MPUHIUIIOB B AESTEIBHOCTH YUYEHOTO;

3) Tpya0BO€ BOCTIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTME€ B pEIIEHWH IMPAKTUYECKUX  33]ad
MAaTEMATUYECKOM  HAMPABIECHHOCTH, OCO3HAHMUEM  BAXHOCTH  MAaTEMaTHYECKOIO
oOpa3oBaHMsI Ha TPOTSHKEHWHW BCEM JKU3HU JUIsl YCIENHON TpodeccrHoHambHOM
NESTETPHOCTY W Pa3BUTHEM HEOOXOAMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM
U TOCTPOCHHUEM WHAMBUAYAJIHHON TPAeKTOpUU OOpa30BaHUA M KU3HEHHBIX TUIAHOB
C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYEeCKOe BOCTIUTAHNUE:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY W 3CTETHMYECKOMY  BOCIPHUSATHUIO
MaTeMaTUYeCcKnX OOBEKTOB, 3ajJad, PEIICHUN, pPAaCCYXKIEHUN, YMEHHUIO BUICTh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOTI'0 MO3HAHMS

OpHEHTAIHEH B IEATEILHOCTH Ha COBPEMEHHYIO CUCTEMY HAYUYHBIX MIPEACTABICHHIA
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHs YeJIOBEKa, MPHPOALI M OOIIECTBa,
MOHHMaHHEM MaTEMAaTHYECKON HAYKH Kak c(hephl YeTOBEUECKOM IeATEIIbHOCTH, ITAIlOB
€e pa3sBUTUS W 3HAYMMOCTH JUIS Pa3BUTHs [MBHJIM3AIMH, OBJIAJCHUEM SI3BIKOM
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MaTEMaTUKH W MaTEeMaTH4YE€CKOM KYHLTypOﬁ KaKk Cp€aCTBOM TIIO3HAHHA MHpaA,
OBJIaACHHUCM HpOCTeﬁHII/IMI/I HaBBIKaMH HCCHCHOB&TGHBCKOﬁ ACATCIIBHOCTH,

6) ¢pusnueckoe BOCIIMTAHUE, ¢popmupoBanue KYJbTYPbI 310POBbS
U SMOIHOHAILHOTO 0JIATOMOJYYMSI:

TOTOBHOCTBIO IPUMEHATh MaTEMAaTHUECKUE 3HAHUS B MHTEpEcax CBOETO 3/10POBbS,
BEJICHUS 3JI0POBOTO 00pasza >XKU3HU (30POBOE TMUTAaHWE, COATTAHCHPOBAHHBIM PEKUM
3aHATHH U OTABIXA, peryJisipHas (pu3ndecKasi akTUBHOCTE), CHOOPMUPOBAHHOCTHIO HABbIKA
pednexkcun, TPU3HAHUEM CBOETO IpaBa Ha OMMOKY M TaKOro € TpaBa APyroro
YeJIOBEKa;

7) IKOJIOTHYEeCKO€e BOCIIUTAHME:

OpUEHTAIMel Ha NMPUMEHEHHE MaTeMaTHYeCKHX 3HAHUU U1 pEIIeHHs 3a]ad B
00JacTh COXPAaHHOCTH OKPYXKAIOMIeH Cpebl, TUIAHUPOBAHUS TOCTYIIKOB U OLIEHKH UX
BO3MOXXHBIX TIOCIEACTBUMA JJIi OKpY’KaloLell cpenbl, OCO3HAHUEM TIJI00AIBHOTO
XapakTepa 9KOJOTHYECKHUX MPOOIIeM U IMyTeH UX peleHHs,;

8) amanTanus K N3MEHS IOIMMCS YCJIOBHAM CONUATbHOI U MPUPOIHOI CPebl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBUSAX HEOIPEACICHHOCTH, MOBBILICHUIO YPOBHSA
CBOCH KOMIIETEHTHOCTH 4Y€pe3 IMPAKTUYECKYIO IEATEIIBHOCTb, B TOM YHCIIE YMEHUE
YUHUTBCS Y APYTUX JIOAEH, TpUOOpETaTh B COBMECTHOM AESATEIBHOCTH HOBBIE 3HAHUS,
HAaBBIKM U KOMIIETEHIIMH U3 OMbITA APYTHX;

HEOOXOAMMOCTBIO B (DOPMHPOBAHUM HOBBIX 3HaHUH, B TOM 4HCIe (POPMYIUPOBATH
UJEH, TIOHATHUS, TUIIOTE3bl 00 0OBEKTAX U ABJICHUSAX, B TOM YHCJIE PAHEE HE U3BECTHBIX,
OCO3HaBaTh JEe(PUIUTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMbIE PELICHUS
U AeicTBus, (OpMYIUPOBATh U OLEHUBATH PUCKH U MOCIEACTBUS, POPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbrarte ocBOSHUS TPOrpaMMBbI TT0 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHus y oOy4aroiierocsi 0yayT chopMUpOBaHbl METANPEAMETHBIE PE3yJbTaThl,
XapaKTEpU3YyIOIINECs] OBJIAJICHUEM I103HABATEIIbHBIMUA YHUBEPCAIBHBIMUA yUE€OHBIMU
JNEUCTBUAMH, KOMMYHUKATHUBHBIMH  YHUBEPCAJbHBIMU  YYCOHBIMU  JCHCTBUSAMH,
PETYISATUBHBIMU YHUBEPCATBHBIMU YI€OHBIMU JICHCTBUSIMU.

ITo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBHUS

[lo3HaBaTenbHBIE  yHUBEpPCAJIbHBIE  y4ueOHBIE  JCUCTBUS  00ECTICUMBAIOT
(dbopmupoBaHre 0a30BBIX KOTHUTHBHBIX MPOIIECCOB 00yYarOmuUXcsi (OCBOCHHE METOJ0B
MO3HAHUS OKPYXKAIOIIETO MHpa, MPUMEHEHHE JIOTUYECKHUX, MCCIEeI0BaTEeIhCKIX
onepauuii, yMeHui pabotatb ¢ UHPopManuen).
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ba3oBble Jornyeckue aeicTBus:

BBIABJISITE M XapaKTEpU30BaTh CYILIECTBEHHBIE IPU3HAKM MAaTEMaTUYECKUX
00BEKTOB, MOHSATUH, OTHOIICHUH MEXIy MOHATUSIMH, (GOPMYIUPOBATH ONpPENeICHUs
MOHSATUM, YCTAaHABIIMBATh CYIIECTBEHHBINM MpU3HAK KIAacCU(UKAIUU, OCHOBAHUA IS
0000IIECHNS U CPaBHEHUS, KPUTEPHUH ITPOBOAMMOIO aHAIN3a;

BOCIIPUHUMATh, (POPMYIUPOBATH U IPEOOPA30BLIBATH CY)KJICHHUS: YTBEPAUTEIbHBIC
U OTpULATEIbHbIC, EAMHUYHbIC, YACTHBIC U OOIINE, YCIOBHbIE;

BBISIBJISIT MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3M M IPOTHUBOPEUUS
B (¢akrax, [aHHbIX, HAONIONCHMSIX U YTBEPXKACHUSIX, Npeajaratb KpUTEPUU IS
BBIABJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNI;

IIPOBOAUTH BBIBOJABI C HCHOJB30BAHWEM 3aKOHOB JIOTMKH, JIEAyKTHBHBIX
Y MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

pa3OupaTh  JOKa3aTelbCTBA  MATEMaTUYECKHX  YTBEPXKIECHUW  (TpsiMbIe
U OT MPOTUBHOIO), MPOBOJUTH CAMOCTOSTEIBHO HECJIOXKHbBIE JI0KAa3aTeIbCTBA
MaTeMaTHYeCKUX (AaKTOB, BBICTPAWBAaTh AapryMEHTALMI0, MPUBOJUTH IMPUMEPHI
Y KOHTPIIPUMEpPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh coco0 perieHus y4eOHOH 3aqaun (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus1, BbIOMpaTh Hanbojee MOAXOIALINI C YUETOM CaMOCTOSITENIBHO BbIECIEHHBIX
KpUTEPUEB).

ba3oBble uccienoBaTeIbCKIE A€HCTBUS.

UCIIOJIb30BaTh  BOMPOCHI KAk HMCCIAEAOBATEIbCKUN HHCTPYMEHT IIO3HAHUSA,
(bopMyIHUPOBATh BOMIPOCH], (PUKCHUPYIOIIHE MTPOTHBOPEUHE, ITPOOIEMY, CAMOCTOATEIHLHO
yCTaHaBJIMBAaTh UCKOMOE M AaHHOE, ()OPMHUPOBATh THIIOTE3Y, apTyMEHTHPOBATh CBOIO
MO3UIHIO, MHCHHE;

MIPOBOJIUTH TI0 CAMOCTOSTEIILHO COCTABICHHOMY IIaHY HECJIOXKHBIN dKCTICPUMEHT,
HEOO0JIBIIIOE UCCIEAOBAHUE IO YCTAHOBJICHUIO 0COOCHHOCTEN MaTeMaTHYECKOT0 00bEKTA,
3aBUCUMOCTEN 00BEKTOB MEKIY COOOMH;

CaMOCTOSITeNIbHO  (popMynupoBaTh O0OOOIIEHHUSI W BBIBOALI MO pe3yJibTaTam
IIPOBEJICHHOTO0 HAOJIOJEHUS, MCCIICAOBAaHUs, OLICHHBATH JIOCTOBEPHOCTH MOJYYCHHBIX
PE3yNbTaTOB, BHIBOJIOB M 0000IIEHNUI;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIporecca, a TakKe BBIIBUTATH
MIPEITOIOKEHUSI O €T0 Pa3BUTHH B HOBBIX YCIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBJISITH ~ HEJIOCTATOYHOCTH M HM30BITOYHOCTh ~ MH(POpPMALUU,  JaHHBIX,
HEOOXOUMBIX JIJISl pEeUICHUS 3a1a4H;

BbIOMpaTh,  AQHAIM3UPOBATh,  CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (YOPM MpeICTaBICHMUS;

BbIOMpaTh GopMy mpeacTaBieHuss MHHOPMALMK U WITIOCTPUPOBATH pEllaeMble
3a/layu CXeMaMmHu, rarpaMmmamMu, HHOU rpa@uKoi 1 MX KOMOMHALUSAMY;
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OLICHUBATh HAACKHOCTH I/IH(I)OpMaI_II/II/I I10 KPUTCPUAM, MMPCATOKCHHBIM YUYHUTCICM
NN C(i)OpMy.III/IPOBaHHBIM CaMOCTOATCIIBHO.

KoMMyHuKaTHBHBIE YHUBepCaJbHble y4yeOHbIe HeHCTBHA
KOMMYHI/IKaTI/IBHBIG YHUBCPCAJIBHLBIC y‘IC6HI>Ie ﬂGﬁCTBHH o0ecreunBarT
C(I)OpMI/IpOBaHHOCTB COIHAaJIbHBIX HAaBBIKOB 06y11a}0m14xcs{.

Oo0wmenue:

BOCIIPUHUMATh U (POPMYJIHMPOBaTh CYKJIEHHS B COOTBETCTBHHM C YCJIOBHUSIMHU
U LIEJISIMU OOILEHUs, SICHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
NUCbMEHHBIX TEKCTAX, /1aBaTh IMOSICHEHUS MO XOJYy PEIICHHs 3a/ayd U MOIYYEHHBIM
pe3yJbTaram;

B XO0/€ OOCYXIEHHMs 3a/laBaTb BOMNPOCHl MO CYHIECTBY OOCYKIaeMOW TEMBI,
npo0JieMbl, pelaeMoil 3a1auu, BHICKA3bIBaTh HJIEH, HAllEJICHHbIE Ha MOUCK pPELICHMUS,
COMOCTAaBIISAITh CBOM CYXICHUS C CYXACHUSIMU JPYrUX YYaCTHUKOB JUaiora,
OoOHapyXKHUBaTh pa3Inuue U CXOJACTBO IMO3ULIMIA, B KOPPEKTHOU popMe (hopMyaupoBaTh
pa3HOIIIACHS], CBOU BO3PAKEHUS;

IOPENCTABIATh PE3YyJbTaThl PEIIEHUS 3aJaud, OKCIEPUMEHTa, HWCCIEAOBaHMS,
IPOEKTa, CaMOCTOATEIbHO BBIOMpAaTh (OpMaT BBICTYIUIEHUS C YYETOM 3ajad
NpEe3eHTAUNU U OCOOCHHOCTEN ayIuTOPUH.

CorpyanunuectBo:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIIECTBA KOMaHHON ¥ UHIUBUIYaIbHOU PaOOTHI
MIPH PEIIEHUN Y4eOHBIX MaTEMaTUYECKHUX 3a]1a4;

NpPUHUMATh 1€7b COBMECTHOW JIESITENbHOCTH, IUIAHUPOBATh OPTaHU3AIHIO
COBMECTHOM pabOThI, pacrpeaeaTh BUALI padOT, TOroBapuBaThCs, 00CYKIaTh MPOIIECC
1 pe3yabTaT paboThl, 000011aTh MHEHHSI HECKOJIBKUX YEJIOBEK;

y4acTBOBaTh B TPYNIOBBIX ¢opMax paboThl (0OCYKIeHHUs, OOMEH MHEHUSIMHU,
MO3TOBBIE IITYPMBI U IPYTHE), BHIMOIHATH CBOIO YaCTh paOOThI U KOOPAMHUPOBATH CBOU
JEUCTBUA C APYTUMH YJICHaAMH KOMaHJIbI, OIIEHUBATh Ka4e€CTBO CBOETO BKJIaJa B OOLTUI
MPOYKT MO KPUTEPUIM, CPOPMYITMPOBAHHBIM YU4ACTHUKAMH B3aUMOICHCTBHSI.

PerynsiTuBHbIe YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBUA
PerynaruBHble yHUBEpCalbHbIEe yueOHBIE AEHCTBUS 00eCIeYnBaOT (HOPMUPOBAHKE
CMBICJIOBBIX YCTAHOBOK M KM3HEHHBIX HaBBIKOB JIMYHOCTHU.

Camoopranu3amnus:

CaMOCTOSITENIbHO COCTAaBISITh IUIAH, AITOPUTM PEIICHMs 3aJadd (WM €ro 4acTh),
BBIOMPATh CHOCOO pEIIEHUsT C YYETOM MMEIOUIUXCS PECYpCOB W COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBaTh U KOPPEKTHPOBATH BapHAHTBl PELIEHUN C y4ETOM
HOBOM MH(pOPMAIIUH.
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CaMOKOHTPOJIBb:

BJIJIETh CIIOCO0AMU CaMONPOBEPKH, CAMOKOHTPOJIS IPOLIECCA U PE3YJIbTAaTa PEMICHUS] MAaTEMAaTUUECKOM 3a1auH;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUM 3aJla4yd, BHOCUTh KOPPEKTUBBI B JIEATEIIBHOCTh HA OCHOBE
HOBBIX OOCTOSITEIBCTB, HAMICHHBIX OLINOOK, BHISIBJICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa JESITEIbHOCTH IOCTABICHHOW LIENU U YCIOBUSAM, OOBSCHATD IPUUMHBI JOCTHKEHUS
WIM HEJIOCTHXKEHUS 11€JIM, HaXOIUTh OIMOKY, AaBaTh OILIEHKY NPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHBIC PE3yNbTaThl OCBOCHUS MIPOTPAMMBI IT0 MAaTEMATHKE MPEJACTaBICHBI 1O TojJaM OOydYeHHs B paMKaxX OTAEIbHBIX
y4eOHBIX KYpPCOB:

B /-9 kiaccax — KypcoB «Anredpa», «I'eomerpus», «BeposITHOCTb U CTATUCTHKA.

AnreOpa sBIsS€TCA OAHMM M3 OIMOPHBIX KypCOB OCHOBHOTO OOIIEro oOpa3oBaHMs: OHAa OOecleYrMBacT W3y4YEHHE JPYTHX
JUCIUIUINH, KaK €CTeCTBEHHO-HAYYHOTO, TaK M T'YMaHUTApPHOTO ITUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOAOIKEHUST 00pa30BaHMUS
U B TIOBCEIHEBHOM XW3HU. Pa3zBuTHe y OOydYaromMXCs HAyYHBIX MPECTABICHUN O MPOUCXOXKICHUU U CYITHOCTH aareOpanvyecKkux
abcTpakiuii, crmocobe oTpakeHUs MaTEeMaTUYECKON HAyKOM SIBICHUN W MPOIIECCOB B MPHUPOAE M OOIIECTBE, POJIM MATEMATHUYECKOTO
MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAYECTB MBIIIJICHUS,
HEOOXOIMMBIX JIJIS aJlallTalliid B COBPEMEHHOM (P pOoBOM ob11ecTBe. M3yueHue anredpsl obecrieunBaeT pa3BUTHE YMEHUS HAOIO1aTh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPEOYEeT KPUTUUHOCTH MBIIIICHUS, CIIOCOOHOCTU apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUS U BBIBOJBI, (GOPMYIHpPOBaTh yTBEpkaeHUA. OcBoeHne Kypca anreOpsl oO0ecreunBaeT pa3BUTHE JIOTMUECKOTO MBIIUICHUS
00y4Jaronuxcsi: OHU UCHOJIb3YIOT JACAYKTHUBHBIE U WHIYKTUBHBIE PAcCyKIEHUs, 0000IIEHNE U KOHKPETU3AIUIo, adCTparupoBaHue u
aHanoruto. OOydeHue anrebpe mpesnosiaracT 3HAYUTEIBHBI O00BEM CaMOCTOATEIHLHON MESITEIBHOCTH OO0YYaronuXxcs, MOITOMY
CaMOCTOSITEIIEHOE PEIICHUE 3a/1a4 SIBIISICTCS pean3alueit AesiTeIbHOCTHOTO MTPUHITUIIA OO YICHHS.

B ctpykType mporpammsel yueOHOTO Kypca «Anredpa» 1isi OCHOBHOTO OOIIero oOpa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT
COJIEPKATETHHO-METOUIECKIE JIMHUU:
«Ywucna 1 BBIYUCIICHUS», «ANTre0pandecKrue BRIPAKESHU, « Y paBHEHUS U HEPABEHCTBAY,
«Dynkmumy. Kaxkngas w3 9THX COAEPKATEIHHO-METOAMYECKUX JIMHUM Pa3BUBACTCS HA MPOTSDKEHHUH TPEX JIET U3y4YeHUs Kypca,
B3aUMOJICUCTBYS C IPYTMMHU €Tr0 JIMHUSIMH. B xone u3ydeHust yueOHOTO Kypca 00yJaroIIMMCs PUXOIUTCS JIOTHUYECKU PACCYKIATh,
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HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3M € 3THM B mporpamMmy y4eOHOTO Kypca «Anre0pa» BKIIOYEHBI HEKOTOPHIE
OCHOBBI JIOTMKH, IPENCTABICHHBIE BO BCEX OCHOBHBIX Pa3/iellax MaTEMAaTHYECKOr0 OOpa30BaHUSA M CIOCOOCTBYIOIIUE OBJIAJCHHIO
00y4aroImyMHUCs OCHOB YHUBEPCAIBLHOIO MaTeMaTHYecKoro si3bika. CopepikaTeabHON U CTPYKTYPHOIM 0COOEHHOCTBIO yUeOHOTO Kypca
«AnreOpay SBISETCS €T0 UHTETPUPOBAHHBIN XapaKTep.

Copnepxxanne nuHUKM «YHCla W BBIYUCIEHUS» CIIYKUT OCHOBOW ISl JAJIbHEHIIEro M3y4eHUs] MAaT€MAaTHKH, CIOCOOCTBYET
Pa3BUTHIO Y 00YYAIOUTNXCS JJOTHYECKOTO MBIIITICHHS, OPMUPOBAHUIO YMEHHS MTOIb30BATHCS AITOPUTMAMH, a TAKkKe MPUOOPETEHUIO
MPAaKTUYECKUX HABBIKOB, HEOOXOIUMBIX IS TOBCEAHEBHOM KU3HU. Pa3BUTHE NOHATHS O YHCIE HA YPOBHE OCHOBHOTO OOIIEro
00pa30BaHMs CBA3aHO C PAMOHAIBHBIMUA M UPPALMOHAIBHBIMH YHCIAMH, (POPMHUPOBAHUEM MPEJICTABICHUN O JIEUCTBUTEIBHOM
qyciie. 3aBEpIICHUE OCBOEHUS YHCIOBOM JIMHHM OTHECEHO K cpeHeMy oOlieMy oOpa3oBaHMUIO.

ConepxaHue JOBYX anreOpandyecKux JIHHUN — «AJredpandecKkue BBIPAXXEHUs» U «YPaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET
(hopMHPOBaHUIO Y O0YUYaAIOIIUXCA MAaTEMAaTUYECKOIO alaparta, He0OX0AUMOTO JIJIS PEIIeHHs 3aa4 MaTEMaTUKH, CMEKHBIX TPEIMETOB
U NPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4y. Ha ypoBHE OCHOBHOro o0miero oOpa3oBaHusi YYeOHBIM MaTepHall TPYHIUPYETCS BOKPYT
palMOHAIBHBIX BhIpAXKEHUH. AJlreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKHU KaK sI3bIKa U1l IOCTPOECHUS MaTEMAaTUYECKUX MOJIETIEH,
ONMMCAaHUs TMPOLECCOB W SBJIECHUWA peanbHOro Mupa. B 3amaun oOydeHust ainreOpe BXOASAT Takke JalibHEWIlIee pa3BUTHE
ANTOPUTMHYECKOTO MBIIIJIEHUSI, HEOOXOAMMOro, B YAaCTHOCTH, JUIsl OCBOCHMSI Kypca HH(POPMATUKH, W OBJIAJCHUE HABBIKAMU
JNEAYKTUBHBIX paccyxaeHuil. IIpeoOpa3zoBaHue CHUMBOJIBHBIX (DOPM CIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHMS, CIHOCOOHOCTEH K
MaTeMaTUYeCKOMY TBOPYECTBY.

Conepxanve (QPyHKIMOHATBHO-IpaUUeCKON JIMHUU HAlleJICHO Ha IMOJydYeHHEe OOy4alomMMUCA 3HAaHUM O (QYHKIHUSIX Kak
BOKHEWIEH MaTeMaTH4eCKOM MOJENU JUIsl OMUCaHUs W HCCIEAOBAaHHUS Pa3HOOOpa3HbIX MPOIECCOB W SBJICHUW B MPHUPOIE U
obmiectBe. M3yuenune marepuana crocoOCTBYET Pa3BUTHIO Y OOYy4arOUIMXCS YMEHHS HCHOJIb30BaTh pa3jiMuYHbIE BbIpa3UTEIbHbIC
CpEICTBA A3bIKa MAaTEMAaTHKH — CJIOBECHbIE, CUMBOJINYECKHUE, IT'payecKue, BHOCUT BKJIaJ B (POPMUPOBAHUE MPEACTABICHUI O POJIH
MaTE€MAaTHUKHU B Pa3BUTUN LUBHUIIN3ALMUA U KYJIbTYPHI.

CornacHo yueOHOMY J1aHy B 7—9 KJaccax uzydaercs y4eOHbIi Kypc « Anredpa», KOTOPbI  BKJIIOYAET CIEAYIOLUIME OCHOBHBIC
pasnenbl  coiepxkaHus: «Uucna m BBIYHUCICHUS», «ANre0panyeckue BBIPAKEHUS», «YPaBHEHUS U HEPABEHCTBAY,
«DyHKIUN.

OOmiee 4YUCIO YacoB, PEKOMEHIOBAaHHBIX Ui H3y4eHHUs Yy4eOHOro Kypca
«Anredpa», — 306 wacoB: B 7 kimacce — 102 gaca (3 waca B Hememo), B 8 kimacce — 102 yaca (3 gyaca B Hezeno), B 9 kimacce — 102
yaca (3 yaca B HEJIE0).
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COIEPKXAHUE OBYYEHMUA

7 KIIACC
Yuciia 1 BbIYUCICHUA

Jpobu 0ObIKHOBEHHBIE U JACCSITHYHBIC, TIEPEX0]] OT OAHON (OpMBI 3anmucu aApodeit k npyroi. [loHarue panmoHanbHOTO YHCIa,
3alucCh, CPAaBHEHHUE, YIOPSAOYMBAHUE PAIlMOHATIBHBIX 4Hcel. Apudmerndeckue NEHCTBUS C pallMOHAIBHBIMU 4YUCIaMd. PemieHue
3a/1a4 U3 peaibHOM MPAKTUKU HA YacCTH, Ha APOOH.

Crenenb ¢ HaTypaJIbHBIM IMOKa3aTeNIeM: ONpeaesieHre, MpeoOpa3oBaHre BbIPAKEHUI HA OCHOBE ONMPEEICHMS, 3alUCh OONBIINX
yycen. [IpoueHTsl, 3anuch TPOLIEHTOB B BUAE APOOM M JApoOM B BUIE MPOLEHTOB. TpU OCHOBHBIE 3a/Jauyd Ha MPOLEHTHI,
pelLIeHne 3a1a4 U3 peajbHON IIPAKTUKHU.

IIprMeHenne MPU3HAKOB JEIMMOCTH, PA3JIOKEHUE HA MHOYKUATEIIN HATYPaJIbHbIX YHUCEIL.

PeanbHble 3aBUCMMOCTH, B TOM YHKCIIE MPAMasi U 00paTHask IPONOPLUUOHATIEHOCTH.

AuiredpanyecKue BbIPaKeHUs

IlepemeHHBIE, 4YHMCIOBOE 3HAYECHHE BBIPAXKEHUs C IlepeMeHHOW. JlomycTtnmMble 3HaudeHHsi mepeMeHHbIX. [IpencraBnenue
3aBUCUMOCTH MEXAY BeIMYMHaMU B BHJE (popmyibl. Beruucnenuss no ¢opmynam. IIpeoOpazoBaHrne OyKBEHHBIX BBIPAKEHUH,
TOK/IECTBEHHO PaBHbIE BBIPAXKEHUS, IIpaBUiia MpeoOpa3oBaHUsl CYMM U MPOU3BENICHUMN, TpaBUia PACKPBITUS CKOOOK M MPUBEICHUS
MOJ00HBIX CIaraeMbIX.

CBOMCTBA CTENEHN C HATYPAIBHBIM ITOKA3aTEIEM.

OpHounensl u MHoOrowieHsl. CreneHb MHoOrowieHa. CIoKeHHE, BBIYUTAHUE, YMHOKEHHE MHOTOWIECHOB. DOpMyJIbl
COKpAIEHHOI'0 YMHOKECHMSA: KBAaJApaT CYMMBI M KBaApar pasHocTtu. DopMmyiia pa3HOCTH KBaaparoB. PasimoxeHue MHOTOWIEHOB
Ha MHOKUTEJIN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHue, KOpeHb YpaBHEHHUS, MTpaBUjIa MPeoOpa3oBaHUsl ypaBHEHUS, pABHOCUILHOCTh YPABHCHHIM.

JIuHeiHOEe ypaBHEHME C OOHOM NEPEMEHHOM, YMCIO KOPHEW JIMHEMHOIO YpPAaBHEHUSA, PEILICHUE JMHEWHBIX YpPaBHECHUM.
CocraBieHue ypaBHEHUI 110 YCIOBUIO 3a7a4u. PeneHrne TeKCTOBBIX 337]a4 C MOMOILbIO YPAaBHEHHU.

JluneitHoe ypaBHEHHE C JBYMS MEepeMEHHbIMU U ero rpaduk. CucremMa NBYX JTUHEHHBIX YpaBHEHUU C JABYMsI NIEPEMEHHBIMH.
Pemenue cucteM ypaBHEHHI clTOCOOOM MOACTAaHOBKU. [IprMephI pelieHns TEKCTOBBIX 3aa4 C MTOMOIIBIO CHCTEM YPaBHEHUM.
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DyHKUHUHA
Koopaunara Touku Ha npssMoit. UucoBble MPOMEXYTKU. PaccTosiHre MeX 1y AByMsI TOUYKaMHU KOOPIUHATHOU MPSIMOM.
[IpsimoyronbHas cucrema koopaunat, ocu OX u Oy. AGciucca ¥ opJiMHAaTa TOYKH HAa KOOPAWMHATHOM MiiockocTh. [Tpumepbl
rpadukoB, 3a1aHHbIX (hopmynamu. UteHue rpad@ukoB peanbHbiX 3aBUucuMocTel. [lonsitue @ynknuu. ['padux Gynkiuu. CpoiicTBa
dbyukiui. Jluneiinas ¢ynkuus, ee rpaduk. I'padux ynkuum y = |x|. ['paduueckoe perieHrne TUHEHHBIX YpaBHEHUN W CHCTEM
JIMHEWHBIX YPABHEHUM.

8 KJIACC
Yucsa u BbIYHCIEHUS

KBanpatHeiit kopeHb u3 uucna. [lonstue o0 uppanmoHanbHoM uucie. [lecaruunbie NpUOIUKEHUS UPPALUMOHATIBHBIX YHUCEN.
CgoiicTBa apu(METHICCKNX KBAJAPATHBIX KOPHEH M MX IMPUMEHEHHE K MPeoOpa30BaHUIO YMCIOBBIX BBIPAKEHUN W BBIYMCICHHUSM.
JlenCTBUTENIBHBIC YHCIIA.

CrerneHb € 1ENbIM TOKA3aTeNIeM U €€ CBoKcTBa. CTaHIapTHAS 3alUCh YHCIIA.

AJiredpanyecKue BbIPaKeHHUs

KBagpatHbIil TpexusieH, pa3jioxKeHUE KBaApaTHOrO TpeXuieHa Ha MHOXHUTeNU. AnreOpanyeckass ApoOb. OCHOBHOE CBOMCTBO

anredpandeckoit 1podu. CroxeHue,
BbIUUTaHUE, YMHOKEHHUE, JIEJIEHNE alnredpanyeckux apo0eil. ParmoHanbHble BhIpaKEeHUS U UX ITpeoOpa3oBaHue.
YpaBHeHMs U HEPAaBEHCTBA

KBagpatHoe ypaBHeHHe, (popMyia KOpHEW KBaapaTHOro ypaBHeHHUsA. Teopema Buera. Pemenue ypaBHeHH, CBOISIIUXCS K
JUHENHBIM U KBaJpaTHbIM. [IpocTeiinme qpoOHO-panoHaIbHbIE YPABHEHUS.

I'paduueckas mHTEepnperanrs ypaBHEHUN € ABYMS NEPEMEHHBIMM M CUCTEM JIMHEWHBIX YPaBHEHUWI C IBYMs MEPEMEHHBIMHU.
[Ipumepsl penieHns: CHCTEM HEJTMHEVMHBIX YPABHEHUH C JBYMsI IIEPEMEHHBIMM.

Perienne TeKCTOBBIX 3a/1a4 alredpandyeckuM Criocooom.

HucnoBble HEpaBeHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OOHOM IEpEMEHHOU. PaBHOCHIIBHOCTH HEPABEHCTB. JIMHEHHBIE
HEPABEHCTBA C OAHOUN nepeMeHHON. CUCTEMBI JIMHENHBIX HEPABEHCTB C OJTHOM ITEPEMEHHOM.

DYyHKIUU
[lonsitue ¢ynkumu. O6macTb onpeneneHuss ¥ MHOKECTBO 3HAYEHUN (YHKIUU.
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CriocoOsI 3aanust QyHKITHIA.
I'paduk dynkun. Utenue cBoicTB GyHKIMH 10 ee Tpaduky. [Ipumepsl rpadukoB GpyHKINN, OTpaKarONMX pealbHbIE MTPOILECCHI.
DyYHKIMH, ONUCHIBAIOLINE IPAMYIO H 00PaTHYIO IIPONOPLHOHATBHBIE 3aBUCHMOCTH, MX rpaduku. Oynkimn y = X%,y = X3, y =vx,
y=|X|. I'paduaeckoe penieHre ypaBHEHHUI M CHCTEM yPaBHEHMIA.

9 KJIACC
YucJia ¥ BbIYHCIEHUS

PanmonanpHbIe ynciia, MppallMOHAIBHBIC YUCIa, KOHEYHBbIE U OCCKOHEUHBIE JIECATUUHBIC TpoOu. MHOXKECTBO JEHCTBUTEIBHBIX
qyucen, JeUCTBUTEIbHBIC YUCIa KaK OCCKOHEUHBIE JIECSITUYHBIC ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM
JNEUCTBUTENBHBIX YUCET U KOOPJAUHATHOM MPSAMOIA.

CpaBHeHue JeHCTBUTEIILHBIX Ynce, apu(MeTHIecKre NeHCTBUS ¢ ICHCTBUTEILHBIMUA YMCITAMH.

PazMepbl  OOBEKTOB  OKPYXKAIOIIETO0  MHpPa, JUIMTEIBHOCTh  IIPOIIECCOB B OKPYIKAIOIIEM MHUpE.

[TpubnmxeHHoe 3HAYEHHWE BEIWYUHBI, TOYHOCTh MNpuOmmxkeHus. Okpyrienue uucen. [Ipukuaka W OlLIEHKAa pe3yJIbTaTOB
BBIYMCJICHHUH.

YpaBHeHMs U HEPAaBEHCTBA
JIuneliHOe ypaBHeHue. PemeHne ypaBHEHUH, CBOAAIIMXCS K JIMHEMHBbIM. KBanpatHoe ypaBHeHue. Pemenue ypaBHEHM,
CBOJSIIINXCA K KBAJpPATHBIM.

buksanpatHoe ypaBHeHue. [IpuMepsl pelieHus ypaBHEHUM TPETHEU U YETBEPTOU CTENEHEN PA3JIOKEHUEM HA MHOKHUTEIH.
Pemenue qpoOHO-panmoHaNIbHBIX YpaBHEHUN. PelieHne TeKCTOBbIX 3a/1a4 anre0panyeckuM METOI0M.

VYpaBHeHue ¢ IBYMsI NepeMEHHbIMH U ero rpaduk. PemeHue cucrteM ByX JMHEHHBIX YpaBHEHUH C ABYMs MEPEMEHHBIMHU.
Pelenue cucrem ABYX YpaBHEHHUI, OJTHO U3 KOTOPBIX JUHEIHOE, a Apyroe — BTOpoil crenenu. [ paduueckas mHTEpnpeTanus CUCTEMbI
YPaBHEHUH C IBYyMS [TIEPEMEHHBIMHU.

PelieHne TeKCTOBBIX 3a1a4 aJireOpandeckumM croco0oM. YucaoBble HEPaBEHCTBA U UX CBOMCTBA.

PemieHne nMHEWHBIX HEPABEHCTB C OJHOW NEPEMEHHOW. PelleHue CHCTEM JIMHEWHBIX HEPABEHCTB C OJHOW NEPEMEHHOM.
KBanparhble HepaBeHCTBa. ['paduueckast MHTepHpeTais HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

DyHKUMHU

13
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KBagpatuunas ¢pynkius, ee rpaduk u cBoiicTBa. [lapadoa, KoopAuHATEI BEPIIUHBI TapaO0JIbl, 0Ch CAMMETPHUH MAPaAOOJIBI.
. k _
Ipapukn  Qyuxmit: y = kx, y= kx+b, y= -, y= x3,y = Jx, y = |«],
X
Y UX CBOMCTBA.

YucsoBbie MOCIEA0BATEIbHOCTH U MIPOTPECcCHM

[ToHsiTHE YK CIIOBOM MOCIEA0BATEILHOCTHU. 3a/laHKe MOCIIEI0BATEILHOCTH PEKYPPEHTHOMN dhopMynoii U popmysoil N-ro dieHa.

Apudmernueckass U reomeTpuueckas nporpeccud. @opmyibl N-ro 4yjieHa apuPpMeTHUYEeCKO U T€OMETPUUYECKON MPOrpeccuid,
CYMMBI NEPBBIX N YWICHOB.

N3o00pakeHne 4wieHOB apu(METUIECKON U TEOMETPUUYECKOM MPOTrPecCuil TOYKaMU Ha KOOPAMHATHOM TJIOCKOCTU. JIMHEWHBIN U
AKCITIOHEHIIUAIIBHBIN pOCT. CIIOXKHBIE MPOLICHTHI.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHbIE pe3yiabTaThl OCBOEHHUS IMPOTPaMMbl y4eOHOTO Kypca «AJredpa» K KOHIy oOydeHus B 7 Kjacce.

Yuciia 1 BbIYUCICHUA

BbInonHsATh, coyeTast yCTHbIE U MUCbMEHHBIE IPUEMbI, apu(METHYECKUE NEUCTBUS C palllOHAIbHBIMU YUCIIaMHU.

HaxonuTth 3HaueHUs1 YUCIOBBIX BBIPAKEHUH, TPUMEHATH Pa3HOOOpa3HbIE CLIOCOOBI M MTPUEMBI BBIYMCIICHUS 3HAYE€HUN IPOOHBIX
BBIPXKEHU, COAepKAIIMX OOBIKHOBEHHBIE U JECATUYHBIE TPOOH.

[lepexoqute OT oaHON (HOpPMBI 3amHMCH YUCENd K JApyrod (mpeoOpa3oBbIBATH JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECSITHUYHYIO, B YACTHOCTH B OECKOHEUHYIO NECATUYHYIO APOOb).

CpaBHUBATH U yNIOPAIOYMBATH PAallMOHAIBHBIE ynciaa. OKpyIISITh YUCia.

BBINOMHATE MPUKUAKY U OLIEHKY PE3YyJIbTaTa BHIYMCIECHNN, OLICHKY 3HAYEHNUN YHMCIIOBBIX BBIPAKEHHI. BBINOIHATH AEHCTBHS CO
CTEIECHSIMU C HATyPaJIbHBIMHU MTOKA3aTEIISIMH.

[TpuMeHSITh IPU3HAKU JCIIMMOCTH, PA3JIOKCHHE HA MHOYKUTEIIM HATYPAIbHBIX YUCEIL.

PemaTth mNpaKTHKO-OPUEHTUPOBAHHBIC 3aJa4yd, CBS3aHHBIC C OTHOIICHHUEM BEJMYMH, IPONOPIMOHAIBHOCTHIO BEIUYHH,
MPOIIEHTaMH, HHTEPIPETUPOBATEH PE3YIIBTATHI PEIICHHS 3a/1a4 C YI€TOM OIPaHUYCHHM, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPHBACMBbIX
00BEKTOB.

AsredpanyecKkue BbIPaKeHHUs
14
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Hcnonb3oBath anreOpanyeckyro TEPMHUHOJIOTHIO UM CHMBOJIMKY, NPUMEHATh €€ B IIPOLECCe OCBOEHHs yueOHOro Marepuaia.

Haxonuth 3HaueHHsI OyKBEHHBIX BBIPAKEHUIN NIPH 3aJaHHBIX 3HAYEHUSAX [IEPEMEHHBIX.

BrimonHsaTe mpeoOpa3zoBaHus 11EJI0T0 BRIPAXKEHHUS B MHOTOWIEH MPUBEICHUEM MOAOOHBIX CJIaraéMbIX, PACKPBHITUEM CKOOOK.

BBINONMHATE YMHOXKEHUE OJHOYJICHA HA MHOTOYJIEH M MHOTOYIEHA Ha MHOTOYIEH, MPUMEHATh (hOpPMYIbl KBajJpaTa CyMMBI U
KBaJIpaTa pa3HOCTH.

OcCyliecTBIATh Pa3/I0KEHUE MHOTOYWIEHOB HA MHOYKUTENHN C TOMOIIbIO BBIHECEHUS 3a CKOOKHU 00ILIEro MHOYKUTEIS, TPYIITUPOBKH
cllaraeMbIX, MPUMEHEHUsT (POPMYIT COKPAIIEHHOTO YMHOKEHUSI.

[IpumensTh mNpeoOpa3oBaHUs MHOTOYIEHOB JUIsl PEIICHUS Pa3JIMyHBbIX 3a/ad W3 MaTeMaTHUKH, CMEXHBIX IPEIMETOB, U3
pEeanbHOM ITPAKTUKH.

Hcnonb30BaTh  CBOMCTBA  CTENEHEM C  HATypaJbHBIMU  IOKa3aTEJSIMH JJIsl TpeoOpa30BaHus BbIPAKECHUI.

YpaBHeHMs M HEPABEHCTBA

Pemrars nuHelHbIE ypaBHEHMS C OJHOM IEPEMEHHOM, IPUMEHSS MTPABUIIA IIEPEXO0Aa OT HCXOJHOTO YPABHEHUS K PABHOCUIIBHOMY
eMy. IIpoBepsTh, ABISIETCSA M YUCIIO KOPHEM YPAaBHEHUS.

[IpuMeHsATh rpaguueckue MeToIbl IPU PENICHUU JIMHEWHBIX YPABHEHUN U UX CUCTEM.

[TopOupaTe mprUMeEpPHI AP YUCE, SIBISIOUMXCS PEHICHUEM JIMHEHHOTO YpaBHEHHUS C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPAUHATHOU MIOCKOCTH IPpa UK IMHEHHOTO YpaBHEHUS C IBYMsI IEPEMEHHBIMU, MOJb3YSACh IPaQUKOM, IPUBOIUTH
IIPUMEPHI PELICHNS YPABHEHUS.

Pemath cuctemsl IByX JINHEHHBIX YPaBHEHHUH C IBYMsI IEPEMEHHBIMH, B TOM UHUCIIE€ FPpadUUYECKH.

CocTaBisATh M pellaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX YPAaBHEHMI IO YCIOBUIO 3aJ1a4d, UHTEPIPETUPOBAThH B
COOTBETCTBUM C KOHTEKCTOM 3a/]1a4M [TOJYyYECHHBIA PE3yJIbTaT.

DOYyHKIUHA
N300pakaTh HA KOOPJAWHATHOMN TPSIMOM TOYKU, COOTBETCTBYIOIINE 3a/laHHBIM KOOpJIWHATAM, JIy4d, OTPE3KU, HWHTEPBAIHI,
3alUChIBaTh YHUCJOBBIE MPOMEKYTKH Ha alreOpandyeckoMm si3bIKe.

OTmedaTh B KOOPAMHATHOW TUIOCKOCTH TOYKH TIO 33JJaHHBIM KOOPIMHATAM, CTPOUTH TpaduKH JHHEHHBIX (QyHKIUHA. CTPOUTH
rpaduk GyHKINH Y = |X|.

OnuceiBaTh C IMOMOIIBI0 (YHKIUHA HM3BECTHBIC 3aBUCHMOCTH MEXKIY BEIHYMHAMH: CKOPOCTh, BpEMs, pacCTOsSHHUE, IICHA,
KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTEIIHBHOCTD, BpeMs, 00beM paOOTHI.

15
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HaxoauTs 3HaueHue pyHKIUN O 3HAYEHHUIO €€ apTryMEHTA.
[Tonnmats rpaduuecknii crocod MpeCTaBlIeHUs U aHAIU3a MHPOPMAIIUH, U3BJICKaTh W HMHTEPHPETUPOBATH HHPOPMAIHUIO U3
rpaUKoOB peanbHBIX IMPOILIECCOB U 3aBUCUMOCTEH.

[IpeameTHBIC pE3yNbTaTHl OCBOCHUS MPOrpaMMbl yueOHOTO Kypca K KOHILy 00yueHus B 8 kiiacce.

Yucsa u BbIYHCIEHUS

Hcnonbs30BaTh HAYAIBHBIE TPEACTABIEHUS] O MHOYKECTBE JICCTBUTEIBHBIX YUCEN JJIsI CPABHEHUS, OKPYTJICHHUS U BBIYUCIICHUM,
n300pa)kaTh JEHCTBUTEIbHBIC YMC/Ia TOUKAMU Ha KOOPJIUHATHON MPSMOM.

[IpumMeHsATh NOHATHE apUPMETUUECKOTO KBaJIPATHOTO KOPHS, HAXOAUTh KBaJApPAaTHbIE KOPHU, UCMOJB3Ys MPU HEOOXOAUMOCTH
KaJIBKYJISITOP, BBIMOJHATH MPE0Opa30BaHUs BbIPAKEHUN, COAEPKAIINX KBAIpaTHbIE KOPHU, UCIIOIbL3Ysl CBOMCTBA KOPHEH.

Hcnmonb30BaTh 3anucy OOJIBIIMX U MAJIBIX YHCEN ¢ TIOMOIIBIO IECATUYHBIX Ipobelt u creneHei uncia 10.

AJiredpanyecKue BbIPaKeHHUs

[IpuMeHSTh MOHATUE CTETIEHH C IIEJIBIM TTOKA3aTeIeM, BBIIOJIHATh IPE0OPa30BaHUs BEIPAKEHU, COAEPKAIINX CTENEHU C LEIbIM
II0KA3aTEeJIEM.

BBINONIHATE  TOKIECTBEHHbIE MPEOOpa30BaHMs  PALMOHAIBHBIX  BBIPAXKEHUI HA OCHOBE MPABWJI ACHCTBUI HaA
MHOTOWIEHAMH U aJIreOpanyecKUMH IPOOSIMH.

PacknanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIIH.

[IpumeHsAT, TpeoOpa3oBaHMs BBIPAXKEHUH Uil pPELICHHS pa3MyHbIX 3a7ay U3 MAaTEeMaTUKH, CMEXHBIX IIPEAMETOB, U3
pEAIIbHOM ITPAKTUKHU.

YpaBHeHMs 1 HEPABEHCTBA

PemaTe nuHeliHbIe, KBaApaTHBIC YPABHEHUS U PAllMOHAIBHBIE YPABHEHUSI, CBOSIIIIMECS K HUM, CUCTEMBI IBYX YPABHEHHUH C IBYMS
[IEPEMEHHBIMU.

[IpoBomuTh TpOCTEUIINE WCCIENOBAHUS ypPAaBHEHUH M CHUCTEM YpPaBHEHHM, B TOM YHCJICE C MPUMEHEHHEM TrpadudecKux
MpeACTaBICHUH (yCTaHABIMBATh, UMEET JIM YPABHEHUE WM CUCTEMA YPABHEHUMN PEILICHUs], €CITU UMEET, TO CKOJIBKO, U MPOYEe).

[TepexoauTh OT CIIOBECHOH (POPMYIMPOBKH 3a/1a4U K €€ alreOpanvdeckol MOAENIU C TIOMOIIBI0 COCTABJICHHS YpaBHEHUS WA
CUCTEMBl YPAaBHEHUW, UHTEPIPETUPOBATH B COOTBETCTBHM C KOHTEKCTOM 3aJa4y MOJIYYEHHBIN PE3YIIbTAT.
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IIprMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH, PEIIAaTh JUHEHHBIE HEPABEHCTBA C OJJHOM IIEPEMEHHOUN U
UX CHCTEMBI, AaBaTh rpaQUUecKyI0 WLTIOCTPAIIMIO MHOXKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUHU

[ToHnMaTh ¥ UCHIOIB30BATH PYHKIIMOHATIBHBIE TOHATHUS U SI3BIK (TEPMHUHBI, CAMBOJIMYECKHE 0003HAYCHHUS ), OTIPEICTIATh 3HAUCHHUE
(GYHKIIUH 110 3HAYSHHUIO apryMEHTa, ONPEIENSITh CBOMCTBA (PYHKIIHH IO €€ rpaduky.

CtpouTs rpa@uKu 3IeMeHTapHBIX (PyHKIUN BUAA:
y = E, y = x2, y= x3,y = VX, y = |x|, onuceIBaTh CBOICTBA YNCIOBOH (YHKIHH

X

1o ee rpaduky.

[IpeameTHBIE PE3yNbTATHl OCBOCHUS IPOrpaMMbl y4eOHOTO Kypca K KOHILy 00yueHus B 9 kJiacce.

Yuciia 1 BbIYUCICHUA

CpaBHUBATH U yIOPSA0YMBATH PALIMOHAIBHBIE M UPPALIMOHAIBHBIC YHUCIIA.

BoinonsaTh apudmeTnueckue AEUCTBUS C pallMOHAIBHBIMH YUCIAMH, COYETasl YCTHBIE M NMHCbMEHHBIE MPUEMBI, BBITOIHSITh
BBIYMCIIEHUS] C UPPALUOHAIIBHBIMY YHACIIAMU.

HaxoauTe 3Ha4eHUA CTENEHEN C LEIBbIMU MOKA3aTENAMU U KOPHEW, BBIYNUCIIATH 3HAYCHUS YMCIIOBBIX BBIPAKCHUN.

OKpyIJisITh AE€HCTBUTENBHBIE YHCIIA, BHIMOIHATh MIPUKUKY PE3YJIbTAaTa BIUUCICHH, OLIEHKY YHCIIOBBIX BBIPAXKEHUMH.

YpaBHeHMs U HEPAaBEHCTBA

Peate nuHeHbIE U KBaIpaTHBIE YPABHEHUS, YPABHEHHUSI, CBOJSIIMECS K HUM, IPOCTEHIITNE IPOOHO-PAIMOHATIbHBIE YPaBHEHUS.

Pemats cucteMsl AByX JIMHEMHBIX YPAaBHEHUH C ABYMS IIEPEMEHHBIMU U CUCTEMBI IBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHECHHUE
HE SABJISIETCS JIMHEUHBIM.

Pematp TekcToBBIE 3aaun anreOpanueckuM CocoOOM € TIOMOIIBIO COCTABIICHUSI YPABHEHUS WJIM CUCTEMBI JIByX YpaBHEHUH ¢
IBYMsI IIEPEMEHHBIMU.

[IpoBomuTh TpOCTEHINIE WCCIENOBAHUS YPaBHEHUHW M CHCTEM YypaBHEHUH, B TOM YHCJIE€ C TNPUMEHEHHUEM TpaduyuecKux
MpeACTaBICHUH (yCTaHABIMBATh, UMEET JIM YPABHEHUE WM CUCTEMA YPABHEHUMN PEILIeHHUs], €CITU UMEET, TO CKOJIBKO, U MPOYEe).

Pemate nMHelHbIE HEpaBEHCTBA, KBaJpaTHblE HEPABEHCTBA, H300pa)kaTh pEIIEHWE HEPABEHCTB HA YHCIOBOM MpPsSMOMH,
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3aMKCHIBAThH PEIICHUE C TIOMOIILI0 CUMBOJIOB.

Pematek cucTeMbl IMHEWHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIFOYAIOIINE KBaIPaTHOE HEPABEHCTBO, M300paKaTh PEIICHUE
CUCTEMbI HEPABEHCTB Ha YMCJIOBOM MPSMOM, 3aMKUCHIBATh PEIICHHUE C TOMOIIbIO CUMBOJIOB.

Hcronp30BaTh HEPABEHCTBA MPHU PEIISHUN PA3TMYHBIX 3371ad.
DYyHKUHUHU

PacrioznaBate  (yHKIIMM  U3y4eHHBIX BHJIOB. [loKa3piBaTh CXeMaTHMYECKU PACMOJIOKEHHE Ha KOOPIUHATHOM
IJIOCKOCTH TrpadukoB ¢GyHKIMH Buma: Y = KX,

y=kx+b y=_, y=ax2+bx+c, y= x3, y= Xk y=|x| B 3aBucumoctu
X

OT 3HaYEHU KO3 (HULIMEHTOB, ONMMCHIBATH CBOMCTBA (DYHKIIUH.

Crpoutrb M H300pakaTh CXEMATUYECKH TpapUKd KBAIPaTHUYHBIX (PYHKIIHI, OMUCHIBATH CBOMCTBA KBAIPATUUHBIX
(GyHKUMI 110 UX rpapuKaMm.

PacnioznaBate KBagpatnuHyro (QyHKUOMIO 10 (opmyne, NPHUBOAUTH HPUMEPHI KBAAPATUYHBIX (DYHKIMI U3 peaabHOI
XKU3HU, (PU3UKH, TEOMETPHUHU.

YucioBbIe MOC/IE10BATEIBHOCTH U IPOrPecCUn

Pacno3naBaTh apu(MeTHUECKYI0 U TE€OMETPUYECKYIO MPOTPECCUU MPU PAa3HBIX CHOCO0ax 3a1aHHus.

BbINONHATE BBIYUCIIEHUS ¢ HCTIOIB30BaHUEM (DOPMYJIT N-TO ujieHa apu(PMETHUECKON U TEOMETPUUYECKON IPOrPECCHIA, CyMMBI
IIEPBBIX N YJICHOB.

N300paxxaTs 4ieHbl MOCIEA0BATEIbHOCTH TOYKAMU HAa KOOPJAMHATHON TUIOCKOCTH.

Pematp 3a7aun, cBA3aHHBIE C YMCIOBBIMM MOCJEI0BATEIBHOCTSIMHU, B TOM UHUCIE 3aJla4l U3 PeabHOM JKU3HU (C
HCIOJIb30BAHUEM KAJIbKYJIATOPA, HU(PPOBBIX TEXHOJIOTUI).

TEMATHYECKOE IINTAHUPOBAHUE AJIT'EBPA
7 KIIACC
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HaunmenoBanue paznena |[KoiaumdecTtBo OcHoBHOE OcHOBHBIE BUJIBI JIEATEIBHOCTH O0YHAIOIIUXCS
(Temel) Kypca 4acoB COJICpIKAHUE
Yucia ¥ BEIUMCIIEHUS. 25 IToustue CucreMaTu3upoOBaTh U 000ralIaAThL 3HAHUSA
ParmonanbpHbIe ynciia palMOHANIBHOTO YUCia. | 00 OOBIKHOBEHHBIX U JACCATUYHBIX JPOOSX.
Apubdmerndeckue CpaBHMBATH U YNIOPSII0YMBATH APO0H, MPeoOpPa30BbIBAS
JEUCTBHS IIPU HEOOXOIMMOCTH JIECSTHYHBIE IPOOU B OOBIKHOBEHHBIE,

C pallMOHAIBHBIMHU
yucnamu. CpaBHEHHUE,
YIOPS0YNBAHNE
PalMOHAIBHBIX YHCEIL.
Crenenb

C HaTypaJIbHBIM
TOKa3aTEeJIEM.
Penienne oCHOBHBIX
3a/1a4 Ha JIpooH,
MPOLICHTHI

W3 PEAUTbHOU
MIPAKTUKH.

[Ipu3Haku 1eIMMOCTH,
Pa3I0KEHUS

Ha MHOKHUTEIN
HaTypaJIbHBIX YHCEIL.
PeanbHbie

OOBIKHOBEHHBIE B IECATUYHBIE, B YACTHOCTU B OECKOHEUHYIO
TECATUYHYIO IPOOb.

IIpuMeHATH pa3HO0Opa3HbIe CIIOCOOBI M IPUEMbI
BbIYHCJIEHHUS 3HAYEeHUI JPOOHBIX BHIPAKEHUIA,
coJiepKalIiuX OOBIKHOBEHHBIE U IECATUUHBIE APOOU:
3aMEHSATh IPU HEOOXOJUMOCTH JIECATUYHYIO APOOb
OOBIKHOBEHHOM U OOBIKHOBEHHYIO JI€CATUYHOM, IPUBOJIUTH
BbIpaKeHUE K popme, Hanbosee y100HOM /ISl BBIYUCIICHUH,
peo0pa3oBbIBATh APOOHBIC BHIPAKCHHS HA YMHOKEHUE

U JIeJICHHUE AECATUYHBIX Jpo0eil K AEUCTBUSIM C IEJIbIMU
YHUCIIAMHU.

IIpuBOoAUTH YHC/IOBBIC H OYKBEHHBbIE IPUMEPbI CTENIEHU
C HaTypaJbHBIM MOKa3aTeIeM, OOBSICHSSA 3HAUCHHUS
OCHOBAHMS CTENEHU M I0KA3aTeNsl CTENEHU, HAXOAUTh
3Ha4YeHUs cTerneHel Buaa a" (a — moboe paroHaIbHOES
YHUCJI0, N — HATYpaAJIbHOE YHUCJIO).

IMonuMaTh cMBICT 3aTTUCH OOJIBIINX YKCEN C TIOMOIIBIO
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3aBHCUMOCTH. [IpsimMast
1 oOpaTHas
IPOTIOPIIMOHATLHOCTH

JECATUUHBIX Ipo0ei u ctenenei uncna 10, npuMeHATH X
B PCATHHBIX CUTYaIIHSX.

IIpumeHsITH TPU3HAKY ETUMOCTH, PA3I0KECHHS Ha
MHOKUTEJIA HATYPaIbHBIX YHCEIL.

PemaThb 3a1a4m Ha 4aCTH, TPOIIEHTHI, POTIOPIIHH,

Ha HaxoXXJIeHUe ApoOu (TIPOIIEHTa) OT BEJIMUUHBI U
BEJIMYMHBI TI0 €€ IpoOu (MPOIIEHTY), IpoOu (TpOIeHTa),
KOTOPBIN COCTaBIIAET OJIHA BEJIMUMHA OT JIPYTOM.
IIpuBoaUTH, pa30MpaTh, OEHNBATH PA3TUYHBIC PEIICHHUS,
3aMHCH PEIIEHUI TeKCTOBBIX 33/1a4.

Pacno3naBaTh M 00BSACHSATD, ONKUPASICh HA ONPE/IEICHHUS,
MPSIMO TTPOTMIOPIIMOHATIFHBIE U 0OPATHO MPOTIOPIIHOHATHHBIE
3aBUCUMOCTH MEXTy BETMYMHAME; PUBOAUTH MPUMeEPHI
ATUX 3aBUCUMOCTEN U3 peasibHOr0 MUPA, U3 IPYTUX YICOHBIX
PEIMETOB.

PemaTh npakTUKO-OpUEHTHUPOBAHHBIEC 3a]]a4l Ha Ipo0H,
MPOLICHTHI, IPSIMYIO U 0OPaTHYIO MPOMOPIIMOHATBHOCTH,
TIPOTTOPIIAN

Anrebpanueckue
BBIPKEHUS

27

bykBeHnHbie
BBIPAKEHUSI.
IIepemeHHBIE.
Honycrtrmsle
3HAYEHUS
IIEPEMEHHBIX.
DopmyJIbl.
[IpeoGpazoBanue

OBaajnersb anredpanyeckoi TEPMUHOJIOTUEN U CUMBOJIMKOM,
NPUMEHSITH €€ B NMPOIECCEe OCBOCHUS YyueOHOIro MaTepHaia.
Haxoauth 3HaueHrs OYKBEHHBIX BHIPKEHUN TIPH 33/IaHHBIX
3HAYCHUSIX OYKB; BBITTOJHSITH BRIUACICHUS IO (POPMYIIaM.
BoInosHATH npeoOpa3oBaHus 11700 BBIPAKCHUS

B MHOTOYJICH MPUBEJACHUEM MOJOOHBIX CIaraeMbiX,
PacKpBITHEM CKOOOK.

BbINOJHATH YMHOXKEHHUE OJTHOUYJIEHA HA MHOTOYJICH
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OYKBEHHBIX
BBIPAKECHU,
pacKpbITHE CKOOOK
U TIPUBEJICHHE

MOJIOOHBIX CIIAracMBbIX.

CBolicTBa CTCIICHU
C HATypaJIbHBIM
TOKa3aTesIeM.
MHOTro4JICHBI.
CnoxxeHue,
BBIYMTAHUE,
YMHOXEHHUE
MHOT'OYJICHOB.
DopMyb
COKPAIIIEHHOT'O
YMHOXKCHHUS.
Paznoxenne
MHOT'OYJICHOB
Ha MHOXKHUTEIHN

¥ MHOTOWIECHA HA MHOTOWICH, IPUMEHATb (POPMYJIbI
KBaJpaTa CyMMBbI M KBaJpaTa pa3HOCTH.

OcymecTBAATH Pa310KEHNE MHOTOUJIEHOB HA MHOKUTEU
IIyTE€M BBIHECEHHUS 3a CKOOKH OOLIET0 MHOXKHTEIS,
MpUMEHEHUs (HOPMYIIBI pa3HOCTH KBaJPaToB, PopmMys
COKpAILIEHHOT'O YMHOKEHHS.

IIpumensiTh Npeodbpa3oBaHNE MHOTOUJICHOB JJIs1 pELICHHUS
Pa3IMYHBIX 33]1a4 U3 MaTEMATUKH, CMEKHBIX [IPEAMETOB,
U3 PEabHON MPAKTHKU.

3HAKOMHUTBCS C HCTOPHEH pa3BUTUS MAaTEMATUKU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, paBuiia
npeoOpa3oBaHus
YpaBHEHUS,
PaBHOCUJIBHOCTD
YPaBHEHHUM.
JIunelinoe ypaBHeHUE
C OJIHOM NIEPEMEHHOMN,

Pemiateb nmuHElHOE ypaBHEHUE C OJHOM IIEPEMEHHON,
NPUMEHsAS MPABUJIA IEPEXO0/1A OT UCXOJHOTO YPABHEHUS

K PaBHOCWJIBHOMY eMy OoJjiee MpOCTOro BUAA.

IIpoBepaATh, ABISAETCS JIM KOHKPETHOE YUCIIO KOPHEM
YpaBHEHMUSL.

IMoadoupaTs npuMepsbI ap YUCEII, SABJISIONIUXCA PELICHUEM
JIMHEMHOI'O YPaBHEHMUS C JBYMSI IIEPEMEHHBIMMU.
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peLIECHNUE JIMHEUHBIX
ypaBHeHUM. Pemienue
3a/1a4 € MOMOUIBIO
YPaBHEHHU.

JIuneliHoe ypaBHEHUE
C AByMS
IIEPEMEHHBIMU U €TO
rpaduk. Cucrema AByx
JIMHENHBIX YPABHEHUN

CTpouThb B KOOPAMHATHOMN MJIOCKOCTH rpaduK JIMHEHHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMU; MOJIb3YSICh TpadUKOM,
NPUBOAUTH IPUMEPbI PEUICHNS YPABHEHUSI.

HaxoauTh penieHue CUCTEMbI IBYX JUHEHHBIX YPABHEHUMN
C ABYMSI IEPEMEHHBIMU.

CocTaBiasTh U peliaTh YPAaBHEHUE U CUCTEMY
YPaBHEHHUM I10 YCIIOBUIO 3aa41, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 33]1a41 MMOJTYYEHHBIN
pe3ynbTar

C AByMS
[IEPEMEHHBIMU
Koopaunate! u rpaduku. 24 Koopaunara Touku MN300paxkaTh HA KOOPAWMHATHON MPSIMOM TOUKH,
OyHKIMN Ha npsAMOU. UUCIIOBBIE | COOTBETCTBYIOLIME 3aJaHHBIM KOOPAMHATAM, JIyYU, OTPE3KH,
ITPOMEKYTKH. MHTEPBaJIbl; 3aUCHIBATh UX HA aNreOpandyeckoM si3bIKe.

Paccrostnue mexy
JIBYMsI TOUKaMU
KOOPJMHATHOU
MPSIMOU.
IIpssmoyronbHas
CUCTEMA KOOPIUHAT
Ha IJIOCKOCTH.
[Tpumepsl rpadukoB,
3aJJaHHBIX
dbopmynamu.
Yrenwne rpaduxon

OTMeyaTh B KOOPAMHATHOM MJI0CKOCTH TOYKU

10 33JIaHHBIM KOOPANHATAaM; CTPOUTH IPaPUKU HECTOKHBIX
3aBUCUMOCTEH, 3a1aHHBIX (JOpPMYyJIaMH, B TOM YHUCIIE

C MOMOIIIBIO ITUGPOBBIX TAOOPATOPHIA.

IIpuMeHsIT, H3y4YaTh MPEUMYIIECTBA,
HHTEPHPEeTHPOBATH Tpaduueckuii criocod npeacTaBICHUs
Y aHaJIM3a Pa3HoO0pa3HOM KU3HEHHON HH(POPMAIIHH.
OcBauBaTthb MoHsATHE (PYHKITNH, OBJIA/ICBAThH
(GYHKIIMOHATLHOW TEPMUHOJIOTHCH.

Pacno3naBarsp iuHelHy0 QyHKIHIO Y = KX + b,
ONUCHIBATH €€ CBOKMCTBA B 3aBUCUMOCTHU OT 3HAYCHUH
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peaTbHBIX
3aBUCUMOCTEMN.
[Tonsarue GpyHKIMH.
['paduk pyHKIIHUH.
CBoiicTBa QyHKITHIA.
Jluneiinas GyHKITHUS.

ko3 uimeHToB K u b.

Ctpouth rpaduku JimHeitHON QyHKIMYU, QyHKIMHA Y = | X |.
Hcnoan3oBath Hu(poBbIe pecypehl i TOCTPOCHUS
rpadukoB QyHKINN U U3yYEHUS] UX CBOICTB.

IIpuBoAUTH NPUMEPHI IUHEWHBIX 3aBUCUMOCTEN

B pPeaJIbHBIX MPOIECCaX U SIBJICHUIX

[locTpoenue rpaduka
JUHENHON QyHKIUY.
I'paduk GyHKIIMN
y =|x|
[ToBTOpEeHUE N 0000IIEHHE 6 [loBTOpEHME BriOMpaTh, NPUMEHATH OLEHUBATH CIIOCO0bI CPDABHEHHS
OCHOBHBIX IOHATUHI YHCEJl, BBIYUCICHUI, TPeoOpa30BaHUil BBIPAXKECHHI,
1 METOJO0B Kypca pElIeHs] YPaBHEHHI.
7 xnacca, 00001IeH e OcyumecTBJIAATh CAMOKOHTPOJIb BBIIOTHAEMBIX I€HCTBHIMA
3HAHUU Y CAMOIIPOBEPKY PE3yJIbTaTa BEIYMCICHUH,
npeoOpa3oBaHUid, MOCTPOCHUH.
PemaTh 3agaum 13 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMA JUJIs pELICHUS 3aa4 U3 IpYrux
IIPEAMETOB.
PemaTes TeKCTOBBIC 321a4H, CDABHMBATh, BIOUPATH
CNoco0bl pelIeHus 3aaun
OBILEE KOJIMYECTBO 102
YACOB IIO ITPOT'PAMME
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8 KJIACC
HanmenoBanue paznena |KomugecTBo OcHoBHOE OcHOBHBIE BUJIBI JIEATEIBHOCTH O0YHAIOIIUXCS
(TemnI) Kypca 4JacoB coJiepKaHue

Uucna 1 BBIYKCIICHHUS. 15 KBazgpaTHbIil KOpEHb DopMyJTHPOBATH ONpPeAeIeHHe KBAIPATHOIO KOPHS

KBazaparHbie KOpHH u3 yucia. [lousarue U3 4KCiia, apu(pMETUUIECKOTO KBaJAPaTHOIO KOPHSL.
00 HppalOHAIBHOM IIpumMeHATH onepaiuio U3BJIEUECHNUS KBAPATHOIO KOPHS
yucne. JleciTuunbie 13 YKCJIa, UCIOJIb3YS ITPY HEOOXOIMMOCTH KAJAbKYJIATOP.
IPUOIIKEHUS OueHnBaTh KBapAaTHBIC KOPHU LIEJIBIMU YHCIIAMHU U
UPpalMOHAIbHBIX JNECATUYHBIMH TPOOSIMH.
quCell. CpaBHMBATB U YHIOPAI0YMBATH PALIIOHATbHbBIE
JlelicTBUTENbHBIC Y MPPalMOHAIBHBIE YHCIIA, 3AIIUCAHHBIE C TOMOIIIBIO
gucia. CpaBHEHUE KBaJIpaTHBIX KOPHEM.
JENCTBUTENIbHBIX MceneqoBaTh ypaBHEHUE X° = @, HAXOAUTh TOUHBIE
qrcell. U puOIMKeHHbIe KopHu Tipu a > 0.

YpaBHEHHE BUIA
X? = a.
CsoiicTBa
apumeTHIeCcKux

KBaJIPaTHBIX KOPHEU.

[IpeoGpazoBanue
YHCIIOBBIX
BBIPAKCHUI,
COJIepKAIINX
KBaIpaTHbBIC KOPHU

HccaenoBath ¢BOMCTBA KBAAPAaTHBIX KOPHEW, POBOS

YU CJIOBBIE SKCIIEPUMEHTHI C UCIOJIb30BAaHUEM KaJIbKYJISITOPA
(koMIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHIECKUX KBAIPATHBIX
KOpHEH; MPUMEHSTh X JIsl TPeoOpa3oBaHus BEIPAKEHUI.
BoInoJHATH NIPe00pa30BaHMUs BEIPAKEHUMN, COIEPKALUX
KBaJIpaTHbIE KOPHHU.

Broipa:kaTh nepeMeHHbIE U3 TECOMETPUIECKUX U (PUIUIECKUX
dbopmy.

BbI4ucJISTh 3HAYEHUA BBIPAKEHHM, COJICPIKAIIUX
KBaJIpaTHbIE KOPHU, UCTIONb3Ys IPU HEOOXOAUMOCTH
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KaJIbKYJIATOP.
Hcnonb30BaTh B X0/1€ PEILICHUS 3a]1a4 JIEMEHTapHbIE
IIPE/ICTaBIICHUS, CBI3aHHBIC C MPUOIKEHHBIMU 3HAYCHUSMHU
BEJIUYMH.

3HAKOMUTBHCS C HCTOPHEl pa3BUTUS MATEMATUKU

Yucna 1 BBIYKCIICHHUS. CreneHsb € 1enbIM DopMyJIHPOBATH ONpeIesIeHUEe CTEIICHHU C LIEJIBIM
CreneHb ¢ LeabIM IIOKA3aTEIIEM. IIOKa3aTeJIEM.
MTOKa3aTelIeM CranpapTtHas 3anucCh IIpeacTaBasaTh 3anUch OOJIBIIUX U MAJIBIX YUCET
qyuca. B CTaHJIApTHOM BUJIE.
Pa3Mepbl 00beKTOB CpaBHuBaTB 4MCJa U BEJIMYUHBI, 3aIIMCAHHbBIC
OKPY’KAIOIIEro Mupa C UCMoJib30BaHueM crenenu 10.
(OT 25IeMEeHTapHBIX Hcnoab30BaTh 3aNMCh YUCEI B CTAHAAPTHOM BU/JIE
YaCTHI] IUISL BBIPAXKEHUS pa3MEpPOB 0OBEKTOB, JUIUTEIbHOCTH
110 KOCMUYECKHUX IIPOLIECCOB B OKPYXKAIOILIEM MUPE.
OOBEKTOB), DopMyJIHPOBATH, 3aAIIMCHIBATH B CHMBOJIHYECKOM (hopme
JUTUTENIBHOCTD Y WJUTIOCTPUPOBATH IPMMEPAMHU CBOKCTBA CTEIICHU
IIPOLIECCOB C LEJIBIM IIOKA3aTeNeM.
B OKpyxaroieM mupe. | IIpuMeHsATH cBoiicTBA CTENEHU 1)1 TPeoOpa3oBaHus
CBolicTBa CTENIEHU BBIPAKEHUH, COIEPKALUX CTEIIEHH C LEJIbIM ITOKA3aTEIIEM.
C LICJIBIM ITOKa3aTelaeM | BbINOJHATH 1elCTBUSA C YUCIIaAMH, 3alIMCAaHHBIMU
B CTaHJIapTHOM BHJI€ (YMHOKEHHE, JIEJICHHE, BO3BEICHHE
B CTEIICHb)
Anrebpanueckue KBagpatubii Pacno3HaBaTh KBaJIpaTHBIN TPEXUWICH,
BbIpakeHUsA. KBagpaTHbIi TPEXUJICH. YCTaHABIIMBATh BO3MOYKHOCTD €T0 PA3JIOKEHUS
TPEXUJICH Pasnoxenue Ha MHOXKUTEIIN.
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KBaJIpaTHOT'O
TpeXuJIeHa
Ha MHOXXUTENHN

PaCKJ'laI[bIBaTB Ha MHOZKHUTECJIN KBaﬂpaTHBIﬁ TPCXYUIICH
C HCOTPpHIATCIBbHBIM JUCKPUMHUHAHTOM

AnreOpanyeckue
BBIPAKCHUS.
Anrebpanueckas 1po0b

15

Anrebpanueckas
JIPOOB.
Jonyctrmblie
3HAYCHUS
MIEPEMEHHBIX,
BXOISATIUX

B aJire0panvecKkue
BBIPAKEHUSI.
OCHOBHOE CBOMCTBO
anredpandecKou
npobu. CokpallieHue
JpOOeH.
Cnoxxenue,
BBIYHUTAHUE,
YMHOKEHUE

U JICJICHUE
areOpandecKux
JpOOeH.
IIpeobpaszoBanue
BBIPAKCHU,
COJIepIKaITuX
anrebpandeckue
Jpodu

3anucbIBaTh anreOpanyecKyue BbIPaKEHUS.

Haxoauthb 001acTh onpeieseHus paiuoHaIbHOTO
BBIPAYKEHUSI.

BbInoJIHATH YKCIIOBBIE MOJCTAHOBKHA U BBIYMCJIATH
3HaYeHHUe JpoOU, B TOM YHUCIIE C TOMOUIBIO KAJIbKYJISTOpPA.
®opMyJIMPOBaTh OCHOBHOE CBOMCTBO aredpandeckon
IpoOU 1 MPUMEHSITh €ro AJid peoOpa3oBaHusl IPOOEH.
BbInoJaHATH AeiicTBUA ¢ aaredpanyeckKuMu ApoOsMH.
IIpuMeHsATH peodpa3oBaHus BEIPAKECHUN [T PELLICHUS
3a1ad4.

Broipa:kath nepemenHble u3 Gopmyn (pU3NUECKUX,
r€OMETPUUYECKUX, OMTUCHIBAIOUIUX OBITOBBIE CUTYaLIUN )
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YpaBHEHUS U HEPABEHCTBA. 15 KBagparnoe Pacno3HaBaTh KBaJpaTHbIE YPaBHCHUSI.

KBanparHbie ypaBHEHUS ypaBHeHue. Henonnoe | 3ammcebiBaTh (pOpMYJIy KOPHEUM KBaJIpaTHOTO YPABHEHUS;
KBaJpaTHOE pelaTh KBaJApaTHbIe YPABHEHUS — MIOJIHBIE U HETIOJIHBIE.
ypaBHenue. opmyna IIpoBoauTh NMpocTeiue uecJieJ0BaHUsA KBaAPATHBIX
KOpPHEMN KBaJIPaTHOTO YPaBHEHUM.
ypaBHeHus. Teopema Pemiath ypaBHeHMs1, CBOISIIMECS K KBAAPATHBIM,
Buera. C TOMOIIIBIO MPEe0Opa30BaHUI U 3aMEHOUN IEPEMEHHOM.
Pemenue ypaBHeHun, Habaronath 1 aHAIM3MPOBATH CBA3b MEXKIY KOPHSIMHU
CBOISIINXCS 1 K03 pUIIIeHTaMU KBaIpaTHOTO YPAaBHEHHUS.
K KBAJIPATHBIM. ®opmyaupoBaTh TeopeMy Buerta, a Takxe 0OpaTHYIO -
[Ipocreiimme 1poOHO- | TeopeMy, IPUMEHSTh 3TU TEOPEMBI JJI PEIICHUS 3a/1a4.
paloHaIbHbIC Pemath TekCcTOBBIE 321a4H aNTreOpanyecKUM CIIOCOOOM:
YpaBHEHUSI. MEPEXOIUTH OT CIIOBECHOM (POPMYJIIMPOBKH YCIOBUS 3aa4H
Pemienne TeKCTOBBIX K aredpandeckoil MOIeNId IyTeM COCTABJICHHS YPABHEHUS;
3a/1a4 € MOMOUIBIO pelaTh COCTaBICHHOE YPAaBHEHUE; MHTEPIIPETUPOBATH
KBaJpPaTHBIX pe3yJibTar.
YpaBHEHUH 3HAKOMUTBCS C HCTOPHUE pa3BUTHUS AIreOphbI

YpaBHEHUS 1 HEPABEHCTBA. 13 JInnenHoe ypaBHEHNE Pacno3HaBaTh JTMHEIHBIC YPABHEHUS C IBYMSI

Cucremsbl ypaBHEHHI C AByMS MIEPEMEHHBIMMU.

[IEPEMEHHBIMU, €TO
rpaduk, mpuMepbl
pELICHUs] ypPaBHEHU

B LIEJIBIX YUCIIAX.
Pewmenne cucreM nByx
JIMHEWHBIX YpaBHECHUU
C IBYMS

CrponTtsb rpadvky JIMHEWHBIX YPABHEHUH, B TOM YHCTIE

HCIOJIb3YS HU(PPOBHIE peCypChl.

Pazimyarh napajuiebHbIE U IEPECEKAIOIIMECS PSIMbIE
110 UX YPAaBHEHUSIM.

PemaTe cucTeMsl ABYX JIMHEHHBIX YPABHEHUN C IBYMs

IIEPEMEHHBIMU IOICTAHOBKOM U CII0KEHUEM.

PemaTe npocreumme CUCTEMBI, B KOTOPBIX OJHO
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MIEPEMEHHBIMU.
IIpumepsl pereHus
CHCTEM HEJIMHEHMHBIX
YpaBHEHUU

C IBYMsI
MIEPEMEHHBIMU.
['padmueckas
WHTEpIpeTaLus
YpaBHEHUS

C IByMsI
MepEMEHHBIMU

A CUCTEM JIHUHEUHBIX
YpPaBHEHUM C JIBYMSs
MIEPEMEHHBIMU.
PeieHue TEKCTOBBIX
3aJ1a4 C IIOMOII[bIO
CHUCTEM YpPaBHEHUU

W3 YPAaBHECHUU HE SIBJISIETCS JINHEUHBIM.

IIpuBoauTh rpadpuyecKyr0 HHTEPNPETALUIO PEIICHUS
YPaBHEHUS C IByMs IEPEMEHHBIMUA U CUCTEM YPaBHECHUU
C IBYMsI IIEPEMEHHBIMU.

PemiaTh TEKCTOBBIE 3a1aUM ANITEOPANIECKUM CITOCOOOM

YpaBHEHUS U HEPABEHCTBA.
Hepasencrpa

12

Yucnossie
HEPABEHCTBA U UX
CBONCTBA.
HepaBeHctBo ¢ ogHOM
MIEPEMEHHOM.
JInHenHbie
HEPABEHCTBA C OJJHOU
MIEPEMEHHON U X
peuieaue. Cucrtemsl

DopMyJHUPOBATH CBOMCTBA YKCIIOBbIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPAUHATHOW MPSAMOM, JOKA3bIBATH
anre0panvecku.

IIpuMeHSATH CBOMCTBA HEPABCHCTB B XOJI€ PEIICHHUS 3aa4.
PemiaTe JIMHENHHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHne HEPABEHCTBA HA YHUCIIOBOM MPSIMOM.
PemaThb cuCTEMBbI JIMHEHMHBIX HEPABEHCTB, U300paXaTh
pElLICHUE CUCTEMBI HEPABEHCTB HA YHUCIOBOU PSMOMU
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JIMHEWHBIX HEPABEHCTB
C OJHOW MEPEMEHHOM
Y UX PEIICHUE.
N3o0paxenue
pELIEHUS TUHEHHOTO
HEPABEHCTBA U UX
CHUCTEM Ha YUCIIOBOU
MIPSMOU

OyHKIMH.
OCHOBHBIE NOHATHUS

[lonsiTue pyHKUuUU.
OO6nacThb ornpeeIeHus
Y MHOECTBO
3HAYEHUN (PYHKIIHH.
CrniocoOsbl 3a1aHus
GyHKIUH.

['padux pyHKUIUM.
CaoiicTBa QyHKLINH,
UX 0TOOpaxxeHue

Ha Tpaduke

Hcnoan3oBath (GyHKIHOHATIBHYIO TEPMUHOJIOTHIO

U CUMBOJIUKY.

BoruncasTe 3HaYeHHs PYHKIMIA, 3aJaHHBIX

dbopmynamu (Mpyu HEOOXOUMOCTH UCTIOIB30BaTh
KaJIbKYJIATOP); COCTABJSATH TA0JIMLbI 3HAYEHHIT

(yHKIIH.

Ctponth 110 TOUKAM rpauku GyHKIUN.

OnuceiBaTh CBOMCTBA (PYHKIIMM HA OCHOBE €€
rpaguuecKoro NpeICTaBICHUs.

Hcnoan3oBath (QyHKIMOHATIBHYIO TEPMUHOJIOTHIO

U CUMBOJIUKY.

HccnenoBathb npumepsl rpauKoOB, OTPAXKAIOLUIUX pealbHbIe
IPOLIECCHI U SIBJICHUSI.

IIpuBoaAUTHL NPUMePHI POIIECCOB U SIBJICHUH C 3aJIaHHBIMU
CBOWCTBaMH.

Hcnoab3oBaTh KOMIIBIOTEPHbIE NPOTPAMMBI

JUTS TOCTpOEHUs TpauKoB QYHKIMHN U U3yUeHHUSI

UX CBOMCTB
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QyHKINUH.
UucnoBsle pyHKINU

YreHue 1 TOCTpOEHUE
rpadukoB QyHKIUHA.
[Tpumeps! rpaduxos
byHKINH,
OTpaXKAFOIIIHUX
peajbHbIe MPOIIECCHI.
OyHKIMH,
OTTHCHIBAIOIITHE
PSMYIO U 00paTHYIO
MIPOITOPIIMOHATEHBIC
3aBUCUMOCTH, UX
rpaduky.

I'paduk GpyHKIIMN

y = X2

DOyHKIUU

y = x5,y =X,

y =vx, y = x|,
rpaduyeckoe
pEIlIeHUE YPaBHEHU
Y CUCTEM YPaBHEHUU

Haxoauthb ¢ nomoubio rpagpuka pyHKINNA 3HaYCHHE OJTHOM
U3 PACCMaTPUBAEMBIX BEJINYUH 110 3HAYECHUIO APYTOM.

B Hecox)HBIX Ciiydasx BbIPpaKaTh (POPMYJIOH 3aBUCUMOCTH
MEK]1y BEJIMYNHAMM.

OnuceIBaTh XapakTep U3MEHEHHS OJHOW BEJTUYUHBI

B 3aBUCUMOCTH OT U3MEHEHMUS IPYTOM.

Pacno3HaBaTh BUIbI U3y4aeMbIX (DYHKITHA.

IToka3pIBaTh cCXeMaTHYECKHU II0JIOKEHUE HA KOOPIUHATHOU
wI0ckoCTy rpadukoB GyHKIMHA Buga: Y = X%,y = X3,

y =Vx, y = |x].

HUcnoab3oBath GyHKUMOHAJIBHO-TPAaGHYECKUE
NpeACTABJICHUS Ul PELIEHUS U UCCIIEIOBAHUS YPABHEHUI

Y CHCTEM YPAaBHEHUM.

IpumensaTs undpoBbIe pecypehl 1l IOCTPOEHUS
rpagukoB QyHKIMIMA

[ToBTOpeHue u 00001ICHNE

IToBTOpEeHue
OCHOBHBIX IOHATHUH
U METOJIOB KYpPCOB
7 1 8 KJ1acCoB,
0000111eHNE 3HAHUNI

Bpi0MpaTh, NPUMEHATH, OLEHUBATH CIIOCO0BI CPABHEHUS
4uCell, BEIUUCIEHUH, TPpeoOpa30BaHM BEIPAKEHUM, pelIeHUs
YPaBHEHHUHU.

OcymecTBJaATh CAMOKOHTPOJIb BBIITOJTHSAEMBIX JICHCTBHM

U CaMOIIPOBEPKY pe3yJibTaTa BEIYUCICHUN, IPe0Opa30BaHui,
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ITOCTPOCHUM.

Pemath 3agaum U3 peajibHOM KU3HH, IPUMEHSATH
MaTeMaTU4YECKHE 3HAHUS U1l PELICHUS 3a7a4 U3 IPYTrUxX
MPEAMETOB.

Pemath TeKCTOBBIE 321a4H, CDABHUBATH, BLIOUPATH
CIOCO0OBI PEIICHU 3a/1a4n

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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9 KUIACC
HaumenoBanue paznena  [KonuuectBo OcHoBHOE OcHOBHBIE BUJIBI JEATEILHOCTH 00YHAIOIIUXCS
(TemnI) Kypca 4acoB coJiepKaHue
Urcrna 1 BBIYHCICHUSI. 9 Panmonaneueie uncina, | Pa3BuBaThH mpeacTaBJIeHUs O YUCIIAX: OT MHOXKECTBA
JleficTBUTENBHBIC YHCITA HppaliOHAILHBIC HATypaJbHBIX YUCEJI 10 MHOXECTBA ICUCTBUTEIIbHBIX YUCEN.

YHCJIa, KOHCYHBIC

1 OCCKOHEUYHBIC
JIECATUYHBIC IPOOH.
MHOkX€eCTBO
JIEUCTBUTEIBLHBIX
YHCeTI;
JIEUCTBUTEIILHBIE
YyHclIa KaK
OECKOHEYHEBIE
JECATUYHbBIC TPOOH.
B3aumHo ojHO3HaYHOE
COOTBETCTBHE MEXKIY
MHO>KECTBOM
JICUCTBUTEIBLHBIX
YHCeJI U MHOXKECTBOM
TOYEK KOOPAMHATHOMN
IIPSMOM.

CpaBHeHue
JICHCTBUTEIILHBIX YHCE],
apumeTHIecKue

O3HAKOMHUTBCS C BO3MOKHOCTBIO MPEICTABICHUS
NEHCTBUTENBHOTO YMCIIAa KaK OECKOHEYHOMN JAeCATUYHON
JIpoOH, IPUMEHSITD JIECATUYHBIE TPUOTMKEHUS
PALlMOHAIIBHBIX U UPPALMOHAIBHBIX YUCET.
HN300paxaTh 1€ICTBUTEIBHBIC YUCIIA TOUKAMHU
KOOPJIUHATHOM MPAMOM.

3anuchIBaTh, CPABHUBATH U YIIOPSAA0YUBATH
JICUCTBUTEIIbHBIC YHCIIA.

BbInoIHATH, cOYeTas YCTHBIE U MUCbMEHHBIE TPUEMBI,
apudMeTuvecKkue 1efiCTBUS C PAllMOHAIBHBIMU YUCIIAMU;
HAXOJAUThb 3HAUYCHUS CTENICHEU C LEIIbIMU MOKa3aTeIIIMU
Y KOPHEW; BBIYUCIATH 3HAUEHHUS YHCIIOBBIX BBIPAKECHUU.
HoayunTs mpeacraBjieHHe O 3HAYUMOCTH
JICVCTBUTEBHBIX YUCEI B MPAKTUYECKOU NEATEIBHOCTH
YEJI0BEKa.

AHAJIM3MPOBATH U AeJIAaTh BHIBOABI O TOUHOCTH
NPUOJIMKEHUS IEUCTBUTENBHOTO YHCIIA PU PELICHUU
3a1a4.

OKpyrasiTb AEHCTBUTENBHBIE YACIIA, BHINOJIHATH
NPUKUIAKY PE3YyIbTaTa BHIYUCICHUN, OLEHKY 3HaYCHUN
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JICUCTBUS

C ICICTBUTEIbHBIMU
YUCJIaMHU.
[TpubmxenHoe
3HAYCHUE BEIIMUHHEIL,
TOYHOCTh
MPUOJIMKEHUS.
OkpyriieHue yuced.
[Tpukuaka u orieHKa

YHCJIOBBIX BBIPAKECHU.
3HAKOMUTBCS C HCTOPHEi pa3BUTUS MAaTEMATHKU

pE3yIbTaTOB
BBIYMCIICHUN
YpaBHEHUS U HEPABEHCTBA. 14 JIuneiinoe ypaBHeHue. | OcBauBaTh, 3alIOMHUHATH U IPUMEHATH rpauyeckune
YpaBHEHUS C OHOU Pemenune ypaBHeHuUN, MeTOAbI IPYU PEIICHUH YPABHEHUI, HEPABEHCTB U UX
[IEPEMEHHOU CBOAIIMNXCA CUCTEM.
K JIMHCWHBIM. Pacno3naBarh 11e/1b1¢ U IPOOHBIC YPaBHEHHUS.
KBanparnoe PemiaTe JiMHeHHbIE M KBAJAPATHbIC YPABHECHUS,
ypaBHeHue. Pemienue ypaBHEHUS, CBOJISALIMECS K HUM, ITpOCTeIIMe ApoOHO-
YpaBHEHUH, palOHAJIbHBIE YPABHEHUSI.
CBOAIIMXCA IIpeanararb BO3MOXKHbBIE CIIOCOOBI pELIEHUSI TEKCTOBBIX
K KBaJpPaTHBIM. 3a/1a4, 00Cy:KIaTh X U PelIaTh TEKCTOBBIE 3a/1a4u
bukBanpaTtHbie pa3HbIMHU CIIOCOOAMHU.
YpaBHEHUS. 3HAKOMUTBCS ¢ HCTOPUEN Pa3BUTUSI MATEMATUKHU
[Ipumeps! perieHus

YPaBHEHUN TPETbEU
Y YETBEPTOU CTENIEHEN
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pasoKeHUEM
Ha MHOKHTEIIH.
Pemenue qpoGHo-
paIMOHaTIBHBIX
YPaBHEHHUM.

Penrenune TekCTOBBIX
3a/1a4 aire0panyecKum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHHI

14

YpaBHEHUE ¢ ABYMS
NIEPEMEHHBIMU U €TO
rpaduk.

Cucrema nByx
JIMHEWHBIX YPAaBHCHUIN
C IBYMsI
NEePEMEHHBIMU U €€
pemenue. Pemenue
CUCTEM JIBYX
YPaBHEHUH, OJTHO

13 KOTOPBIX JJUHENHOE,
a Ipyroe — BTOpOu
CTEIICHHU.
I'paduueckas
UHTEPIIPETALHS
CHUCTEMBI YPaBHEHU

C IBYMs IEPEMEHHBIMHU.
Pemenne TekcToBBIX

OcBauBaTh ¥ IPUMEHSTD IPUEMBI PEIIEHUS] CHCTEMBI
JBYX JIMHEHHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU

Y CUCTEMBI IByX YPAaBHEHHMI, B KOTOPBIX OJJTHO YPABHEHUE
HE SIBIIICTCS JTUHEHHBIM.

Hcnoab3oBaTh GyHKIMOHAIBHO-TpaUUecKue
IIPEICTABIICHHUS JUIsl pellieHUs M MCCIeAOBAHUS YPAaBHEHUI
U CUCTEM.

AHaJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anredpandyeckuM CrocoOOM: MepexoauTh OT CIIOBECHON
(GhopMyJIMPOBKH YCIOBUS 3a7]a4M K aJIreOpandecKon MoIeNu
MyTEM COCTaBJICHUS CUCTEMbl YPABHEHUI; peliaTh
COCTABJICHHYIO CHCTEMY YPAaBHEHUI; HHTEPNPETUPOBATH
pe3yJbTar.

3HAKOMUTBHCS ¢ MCTOPUEN Pa3BUTUS MATEMAaTUKH
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3a/1a4 aire0panyecKkum
crocooom

YpaBHEHU U HEPABEHCTBA. 16 Yucnossle Yurarth, 32aIIUCHIBATDH, IOHUMATh, HHTEPIPETHPOBATH
HepaseHncrsa HEPaBEHCTBA U UX HEPABEHCTBA; UCIO0JIb30BATh CUMBOJIUKY U TEPMUHOJIOTHIO.
CBOICTBA. BbInoJHATH Ipe00pa30BaHNs HEPABEHCTB, HCIOJIb30BaTh
JIuueiinbie JU1s1 TpeoOpa3oBaHusl CBOMCTBA YUCTOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3HaBaTh JTMHEIHBIE U KBAJPATHBIE HEPABEHCTBA.
C OHOM ITEPEMEHHOU PemaTe IMHENHHBIE HEPABEHCTBA, CUCTEMBI JIMHEHHBIX
U UX pELICHHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
CucTeMbl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIAATh
HEPABEHCTB C OJJHON IIOJIyYEHHBIE PEILICHUS.
NEPEMEHHON U UX MN300pakaTh pelieHne HEPABEHCTBA U CUCTEMBI HEPABEHCTB
penieHue. Ha YUCJIOBOM IPSIMOMH, 3aIUCHIBATH PEIICHUE C TIOMOIIBIO
KBagparnsie CUMBOJIOB.
HEPABEHCTBA U UX PemaTe KBaipaTHBIE HEPABEHCTBA, UCIIOJIB3YS
peuieHue. rpaduyeckue npeacTaBICHUsI.
I'paduueckas OcBauBaTh 1 IPUMEHATH HEPABEHCTBA IIPU PEIICHUH
UHTEpIIpEeTALHS pa3IMYHBIX 33]a4, B TOM YHCJIE TPAKTUKO-
HEPABEHCTB U CUCTEM OpPUEHTUPOBAHHBIX
HEPABEHCTB C ABYMS
IEPEMEHHBIMU
OyHKIMH 16 KBagparnunas Pacno3naBaTh BUAbI U3y4aeMbIX (QYHKIIMIA;

byHK1IHS, €€ TpaduK

u cBoiicTBa. [lapaborna,
KOOPJIMHATHI BEPIITHBI
napadoJibl, OCh

WJIIOCTPUPOBATH CXeMATHYECKH, 00bSICHATH
PacmoJioKeHNe Ha KOOPAMHATHON TUIOCKOCTH TpadUuKoOB

Gynkumii Buga: y = kx,y = kx + b,y = _,y = X%,
X
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CUMMETpPHUU NapadoJIbl.

I'paduku PyHKUIMIA:
y = kx,
y = kx + b,

_k
y - —

X

y = X,
y = X,
y =vx,
y = |x]

y = X3,y =+/x, Y = |x| B 3aBHCUMOCTH OT 3HAUCHHiT
K02((PUITMEHTOB; ONMUCHIBATH X CBOMCTBA.
Pacno3naBath kBapaTHIHyIO QYHKIHIO TI0 hOpMYyIe.
I[IpuBoAUTH NPUMePbI KBaIPATUYHBIX 3aBUCUMOCTEM
U3 peabHOU KU3HH, PU3UKHU, TEOMETPHH.

BoisaBasaTh 1 0000111aTh 0COOCHHOCTH Irpadrka
KBaJIpaTUYHON PyHKIUU Y = ax? + bx + c.

CtponTh M N300paxkaTh cXeMATHYECKHU rpaduKu
KBaIPaTUYHBIX PYHKIUH, 3aJaHHBIX (pOopMyTiaMu BUa
y = axt,y=ax’ +q,y = a(x + p?y = ax> + bx + c.
AHAJIU3UPOBATH M IPUMEHSITh CBOMCTBA N3YYCHHBIX
GYHKIHNA 1S BIX TTIOCTPOEHUS, B TOM YHCIIE C TIOMOIITBIO

IU(POBBIX PECYPCOB

YucioBrIe
IOCJIEJIOBATEILHOCTH

15

[TonsiTre yncnoBoOM
MOCJIEI0BATEIBLHOCTH.
3ananue
NOCIIEA0BATENbHOCTH
PEKYpPPEHTHOU
dbopmyoit

u (popmyIoii N-ro
YJieHAa.
Apudmerndeckas

U T€OMETpHUYECKast
IPOrPECCUM.
@opmyJibl N-Io 4ieHa
apudMeTUIeCcKon

OcBauBaTh U NPUMEHSATH UHICKCHBIC 0003HAYCHHSI,
CTPOMTH PeuyeBble BLICKA3bIBAHUS C UCIIOJIb30BaHUEM
TEPMUHOJIOTHH, CBI3aHHOH C TIOHSITHEM
MOCTIeIOBATEILHOCTH.

AHau3upoBaTh GOopMyITy N-TO YICHA
MIOCIIEI0BATEIHLHOCTH MM PEKYPPEHTHYIO (hOpMYITy

U BBIYUCJIATH WICHBI TTOCIICIOBATEIFHOCTEH, 38 JaHHBIX
3TUMU (HOopMyJIamu.

YcraHaBJIMBaTh 3aKOHOMEPHOCTh B TTIOCTPOCHUH
MOCJICTIOBATEILHOCTH, €CJIH BBIITUCAHBI TIEPBBIC HECKOJIBKO
ec YJICHOB.

Pacno3HaBaTh apupMETHICCKYIO K TEOMETPUICCKYIO
MIPOTPECCHUU MPHU PA3HBIX CIIOCO0AX 3aTaHUs.
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Y TEOMETPUYECKOMN
IPOTPECCUI, CYMMBI
NEPBBIX N YJIEHOB.
N300pakeHue 4ieHOB
apubMeTHUIeCKOn

Y TEOMETPUYECKOU
MPOrpeCcCui TOUKaMHU
Ha KOOPAWHATHOU
TJTOCKOCTH.
JInHeHHbIN

Y SKCTIOHEHIINATbHBIN
pOCT.

CI10KHBIE POLIEHTHI

Pematsp 3a1a4u ¢ ucnosnb3zoBaHueM Gpopmys N-ro yjaeHa
apu(pMETUIECKON U TeOMETPUUECKON TPOrPECCHIt, CyMMBI
MEPBBIX N YJICHOB.

N3006paxkaTh WieHbI 10CIEI0BATETLHOCTH TOUKAMHU

Ha KOOPJIMHATHOM MIIOCKOCTH.

PaccmaTpuBaTh npuMepsbl NPOLECCOB U SIBJICHUH

U3 peasIbHOM JKU3HHU, WILTIOCTPUPYIOIINE U3MEHEHNE

B apU(PMETUUECKOMN MPOTrPECCUu, B FEOMETPUUECKON
IPOrPeccuu; N300paxaTb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecKu.

Pematsb 3a5aum, CBsI3aHHBIE C YUCIIOBBIMU
NOCJIEI0BATEIBHOCTAMY, B TOM YHCJIE 331a4U U3 peajbHOU
KU3HU C UCTIOIH30BaHUEM HU(PPOBBIX TEXHOIOTUI
(9NIEeKTPOHHBIX TaOIUI, TpadUIECKOr0 KaabKyIsITOpa U T.I1.).
Pemath 3a7a4n Ha CIIOXKHBIE TIPOIICHTHI, B TOM YHCJIE
3aJ]auM U3 pealbHOM MPAKTUKH (C UCIOIb30BaHUEM
KaJIbKYJIATOPA).

3HAKOMUTHCS ¢ MCTOPUEN Pa3BUTUS MAaTEMATUKH

[ToBTOpEHue, 00001ICHHE,
CUCTEMATH3AIINS 3HAHUU

18

Yucna 1 BEIUMCICHUS
(3amuch, CpaBHEHHUE,
JICHCTBUSA

C 1€ CTBUTEIbHBIMU
YHCJIAMH, YUCIIOBAS
npsiMasi; IPOLICHTHI,
OTHOIIICHUS,
MIPOTIOPIINHY;

OnepupoBaTh NOHATHAMM: MHOXXECTBO, ITOJAMHOKECTBO,
olrepaluy HajJl MHOKECTBAaMU; HCIOJIb30BaTh rpaduyeckoe
IIPEICTABIICHUE MHOXKECTB ISl ONTMCAHUS PEAIBHBIX
IIPOLIECCOB U SIBJICHU, TPU PEILIEHUH 3a/1a4 U3 JPYTUX
y4eOHBIX MPEAMETOB.

AKTYaJIU3HPOBATH TEPMHUHOJIOTHIO U OCHOBHbIE
NeHCTBHSA, CBSI3aHHbIE C YMCJIAMU: HATYypaJIbHOE YUCIIO,
IIPOCTOE U COCTABHOE YMCIIA, JEIUMOCTh HaTypaJbHbIX
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OKpYTJICHUE, YyCell, IPU3HAKU ACIUMOCTH, 11€JI0€ YUCIIO0, MOJTYJIb YHCIIa,
NpUOIMKEHHE, OOBIKHOBEHHAsS U JIECATUYHAS APOOU, CTaHJAPTHBINA BU/T
OIICHKA; pelIeHue qucia, apupMeTUYECKUM KBAJPATHBIA KOPEHb.

TEKCTOBBIX 3a]1a4 BbInoHATD AelCTBHA, CPABHUBATH U YIOPS/10YUBATH
apuPpMETHIECKUM 4uCIia, MPEACTABISThH YACIa HA KOOPAUHATHOM MPSMOH,
CrocoooMm) OKPYTJISITh YKCIIA; BHITOJHATH NPUKUAKY U OLEHKY

pe3yabpTaTa BIUYHUCICHH.

Pemarth TekcTOBBIE 32 a4 ApUPMETUUECKUM CITIOCOOOM.
Pemath npakTu4yeckue 3a1a4u, COJACPKaIINE TPOLICHTHI,
JTOJIM, YaCTH, BHIPAXKAIOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpEMsI — PACCTOSIHUE, [IEHA — KOJUYECTBO — CTOUMOCTb,
00BeM paboThl — BpeMs — IMPOU3BOJAUTEILHOCTh TPYyAa.
Pa30uparsb peanbHbie )KU3HEHHBIE CUTYAIINH,
(opMyIHpPOBATH UX HA A3BIKE MATEMATUKH,

HAXOAMTH pPEIICHUE, TPUMEHSISI MAaTEMaTUUECKUI ammapar,
HHTEPIPETHPOBATH PE3yJIbTaT

AnreOpanyeckue OnepupoBatb NOHATUAMM: CTETIEHD C LEIBIM
BBIPKCHUS nokasaresnem, apu(pMEeTHIECKII KBapaTHbII KOPEHb,
(mpeoOpazoBaHUe MHOTOWIEH, anre0pandeckas Apoob, TOKIECTBO.
anreOpanyecKux BbINOJHATH OCHOBHBIE /1€ CTBUSA: BBIIIOJHATD PACUEThI
BBIPAKECHUM, 1o opMyam, npeoOpa3oBbIBATH LIEJIbIE, TPOOHO-
JOITyCTUMBIC paroHa bHBIC BRIPAKCHUS U BBIPAXKCHUS C KOPHIMH,
3HAYCHMS) pealin30BbIBaTh Pa3OKEHNUE MHOTOYJICHA HA MHOYKUTEIH,

B TOM YHCJIE C UCTIOJIb30BaHUEM (OPMYIT Pa3HOCTH
KBaJIpaTOB M KBaJpaTa CYMMBbI U PA3HOCTH; HAXOIUTh
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JIOTYCTUMBbIE 3HAYEHUS IEPEMEHHBIX JUIsl TPOOHO-
palMOHATBHBIX BBIPAXKEHUN, KOPHEH.

MopeanpoBath ¢ TOMOIIBIO (HOPMYIT peasibHbIE TPOILIECCHI
U SIBJICHUS

OyHKINU
(mocTpoeHue,
CBOICTBA U3YUYEHHBIX
yHKLwMi;
rpadguyeckoe pereHue
YPaBHEHUN U UX
CUCTEM)

OnepupoBatb NOHATUAMU: QYHKIIMS, TpaduK QyHKIUH,
HYJIU QYHKIIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
MPOMEKYTKU BO3pacTaHus, yObIBaHMsI, HAUOOJIbIIIEE

Y HauMEHbBITIee 3HAYCHUS (PYHKITHH.

AHaJIM3MPOBATH, CPABHUBATH, 00CYKAAaTh CBOICTBA
GyHKIMHA, CTPOUTH UX TpaduKy.

OnepupoBaTh NOHATHSIMHU: TIPsIMAst POTIOPITUOHATBHOCTb,
oOpaTHasi IPOMOPIMOHATILHOCTb, TUHEHHAsT (DYHKIIHS,
KBajpatuyHas QyHKIMs, mapadosa, rurnepoouia.
HUcnoab30BaTh rpauKu 1151 ONPEACIICHNUS CBOWCTB,
MIPOIIECCOB U 3aBUCUMOCTEH, JIJISl pEIICHHUS 3a]1a4 U3 APYTHX
y4eOHBIX MPEIMETOB U PEaTbHOM KU3HU; MOJAEJIMPOBATH

C ITOMOTIIBbIO TPaUKOB PeabHBIC TIPOIIECCHI U SIBJICHUSI.
Bripaxkars popmysiamu 3aBUCUMOCTH MEXY BEIMUNHAMU

OBILIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

102
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ITPOI'PAMMA YYEBHOI'O KYPCA
«'’EOMETPUS» B 7-9 KIIACCAX

IHHOACHUTEJIBHASA 3AIINCKA

['eoMeTpus Kak OJIMH U3 OCHOBHBIX Pa3/JEJOB IIKOJbHOM MATEMATUKH, UMEIOIINN
CBOCH IIeNIbI0 00ECTIeYnTh H3Y4YCHHE CBOMCTB U pPa3MEpoB (PUTYp, MX OTHOIIECHUH
U B3aMHOE pACIOJIOKEHUE, ONMUPAETCA Ha JIOTMYECKYIO, JOKA3aTENbHYHO JIMHUIO.
[leHHOCTh W3y4YEHHsS TEOMETPUUM HA YPOBHE OCHOBHOTIO 0OImIero oOpa3oBaHUs
3aKJII0YAeTCst B TOM, 4YTO OOYyYalolUWCS YYUTCS MPOBOJUTH JIOKa3aTeJIbHbBIC
pacCcy X IeHus, CTPOUTHb JIOTMYECKHE YMO3AKIIOUEHUs, JIOKAa3bIBaTh WCTUHHbBIC
YTBEPKIACHUSA M CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, HPOBOJIUTH PACCYKICHUS
«OT TPOTHBHOTO», OTIUYATh CBOMCTBAa OT MPHU3HAKOB, (HOPMYITUPOBATH OOpaTHBIC
YTBEPKICHHUS.

[lenbto M3yUeHHUs] TEOMETPUU SIBISICTCS MCIOJB30BAHUE €€ KaK MHCTPYMEHTA MpH
pelIeHnd KaK MaTeMaTH4YeCKMX, TaK W MPaKTUUYECKUX 3aJlay, BCTPEYAIOIIUXCS B
peanbHOM Ku3HU. OOy4YarOMIMICS JOHKEH HAYYUTHCS OMPEIEISITh T'€OMETPUYECKYIO
(burypy, OmucChIBaTh CIOBAaMHM YEPTEXK WIM PUCYHOK, HAUTH IUIOLIAL 3€MEIbHOTO
y4acTKa, pacCyuTaTh HEOOXOIUMYIO JIJIMHY ONTOBOJIOKOHHOTO Kabels uiu Tpedyembie
pasmepsl rapaxa st aBToMoOuis. [Ipu pemieHun 3agad MpakTUYECKOTO XapakTepa
OOyYaroIMiiCs Y4YUTCSI CTPOUTH MATEMATHUYECKHUE MOJIEIN PEATbHBIX KU3HEHHBIX
CUTYyali, TPOBOAUTH BEIYUCIICHUS U OLICHUBATH MOJTYUYECHHBINA PE3YJIbTaT.

BaxxHo momuepkuBaTh CBSI3M T€OMETPUHM C JIPYTUMU Y4Y€OHBIMU TMpEAMETaMH,
MOTHUBHUPOBATh HCIOJIL30BaTh OMNpPEACICHUS TE€OMETPUUYECKUX (UTYp U TOHSITHH,
JIEMOHCTPUPOBATH MPUMEHEHHE MOTYYECHHBIX YMEHUHN B (PU3HKE M TEXHUKE. DTHU CBS3U
HauOoJsee sIpKO BUAHBI B TeMax «BekTopb», « TpUTOHOMETpUUYECKUE COOTHOIICHUS,
«Meton koopauHat» u «Teopema [udaropay.

VYuebnbiit kypc «l'eoMeTpus» BKJIIOYAET CICAYIOIIME OCHOBHBIC pa3eiibl
coaepxkanus: «['eomerpudeckue GUTypsl U UX CBOUCTBAY, «VI3MepeHne reoMeTpudecKux
BEJIMUUHY», «J[eKapTOBbl KOOpPAMHATHI Ha TIJIOCKOCTH», «BekTopwl», «JlBrkeHuUs
miockocTny, «IIpeobpazoBanust mog00U.

OOmiee 4uMCIO YacoB, PEKOMEHJOBAHHBIX JUIsi M3Yy4eHUsT YydeOHOro Kypca
«['eometpusi», — 204 gaca: B 7 kimacce — 68 wacoB (2 yaca B Hemenmo), B 8 kiacce —
68 yacoB (2 Jaca B HeJIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).

COILEPKXAHUE OBYYEHUA
7 KIIACC

Hauanbensie nonsitus reomerpun. Touka, npsimMasi, OTPE30K, J1yd. YT0JI. BUibl yrios.
BeprukaneHble M CMeXHbIE yribl. buccekrpuca yria. JlomaHas, MHOIOYIOJIbHUK.
[TapannenbHOCTh M NEPIIEHANKYJIIAPHOCTD MPAMBIX.
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Cummerpuunble ¢urypbl. OCHOBHBIE CBONCTBAa OCeBOM cuMmMmeTpuu. lIpumepsl
CUMMETPHUU B OKPYKAIOIIEM MUPE.

OCHOBHBIE NTOCTPOEHHUSI C TOMOILBIO LUPKYJS U JIMHEWKHU. TpeyronbHUK. BeicoTa,
MeanaHa, OMCCEeKTpuca, UX CBOWCTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUH TPEYroJbHUKU. HepaBeHCTBO TpeyronbHUKA.

CBolicTBa M NpPU3HAKK PABHOOEIPEHHOIO TpeyrojbHUKa. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M NPU3HAKU IMAPAVIEIBHBIX NpAMBIX. CyMMa YIJIOB TPEYrOJIbHMKA.
BHemHue yrisl TpeyroyibHUKA.

[IpsmoyronbHblid  TpeyroiabHUK.  CBOWCTBO  MEAHMAaHBl  MPSAMOYTOJIBHOTO
TPEYTOJbHHKA, MPOBENCHHOM K rumoreHys3e. IIpu3Haku paBeHCTBAa NPSIMOYTOJIBHBIX
TPEYroJIbHUKOB. [ IpsIMOYTrONIbHBII TPEYyTrOabHUK € yTaoM B 30°.

HepaBencTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa O OOoJIbIIEM yIJie ¥ OOJIbIIEH CTOPOHE TpeyronbHUKA. [lepnennukymnsp
Y HaKJIOHHasl.

['eomeTpudeckoe MecTo To4YeK. buccekTpuca yria U CepeuHHbBIN NEPIEHANKYIIAP
K OTPE3KY KaK T€OMETPUUYECKHE MECTA TOUEK.

OKpy»XHOCTb M KpYT, XOpJla U JUaMETp, UX CBOMCTBAa. B3anMHOE pacmosioxeHne
OKPYXXHOCTM M npsMol. KacarenpHas M ceKymas K OKpPYKHOCTH. OKpYXKHOCTb,
BIIMCaHHAas B yroJy. BrincanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yerpipexyronpauku. IlapamnenorpamMm, €ro npu3HAakd M CBOWCTBA. YacTHbIE
Clly4au napajiesaorpaMmmoB (IIPsIMOYTOJIbHUK, pOMO, KBaJIpaT), X MPU3HAKUA U CBOMCTBA.
Tpaneuusi, paBHOOOKas Tpaneuus, ee CBOKWCTBa U npu3Haku. [IpsimoyrosibHast Tpanernus.

Meton yaBoenust meauansl. LlenTpanbHas cummetpust. Teopema @aneca u Teopema
O MPOIOPLUOHAIBHBIX OTPE3KaX.

CpenHue nuHUM TPEYroabHUKA U Tpaneunu. LIeHTp Macc TpeyrojibHHKa.

[TogoOue TpeyronbHUKOB, Kodpduiment mnoxodus. IlpuzHaku mnomobus
TpEYroJbHUKOB. [IpMeHeHne nogo0ust py pelieHnH MPaKTUYECKUX 3a1ad.

CpoiictBa 1iomajaed reoMerpudeckux Quryp. DopMynbl I TUIOMIAIH
TpeyrojbHUKa, MapamjienorpamMmma, pomba u Tpanenuu. OTHOIIEHUE IUIOMAAeH
MOo00HBIX (UTyp.

Bpruucnenune rmomane TPEYroJbHUKOB W MHOTOYTOJIBHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenne teopembr I[ludaropa mnpu pemeHnn
MIPAKTUYECKUX 3a/1a4.

CHHyC, KOCHHYC, TAHI'€HC OCTPOTrO yria MpsSMOYTrOJIBHOTO TpPEyroJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUrOHOMETpUUYECKHE (DYHKIMH YIJIOB B
30°, 45° n 60°.
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BrnucanHble M LEHTpPaNbHBIE YIJIbI, YTOJd MEXKAY KacaTeIbHOW M XOPIOH. YTIIbI
MEXAY XOpJaMHU U CEKYIIIMMU. BricaHHbIe M ONMCaHHBIE YETHIPEXYTOJIbBHUKU. B3anMmHOe
pacrojiokeHue ABYyX OKpykHocTed. Kacanue oxpyxkHocteil. OOIue KacaTelbHbBIE K
JIBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanreic yrios ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOX1€CTBO. POPMYIIBI TPUBEACHUS.

Pemienne TpeyronpHukoB. Teopema KOCMHYCOB M TeOpeMa CHUHYCOB. Pemienue
MPaKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[Ipeobpa3oBanue nonpobus. Ilogo0ne cooTBETCTBEHHBIX 31IEMEHTOB.

Teopema 0 IpOU3BENEHUU OTPE3KOB XOpZ, TEOPEMBI O NMPOU3BENECHUH OTPE3KOB
CEKYILINX, TEOpPEMA O KBAJIpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOAysb) BEKTOpA, COHANIPABICHHBIE BEKTOPBI, MPOTHUBOMOIOKHO
HaIIpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaLlUN
HaJ BekTopaMu. Pa3nokeHne BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopnunater Bektopa. CkansipHOE€ MPOU3BEAEHUE BEKTOPOB, IPUMEHEHHUE IS
HaXOXKJEHUs JUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. YPaBHEHUS NPSAMOM M OKPYKHOCTH B
KOOpPJIMHATaxX, IEPECEUCHHUE OKPYKHOCTEH M TMpsAMBIX. MeEToJ KOOpAMHAT U €ro
IIPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. JlJTMHA OKpYKHOCTH. [ panycHas u paguanHas Mepa
yIJIa, BBIYMCIIEHHUE UIMH OYT OKpYKHOCTEH. [Inomanp kpyra, cekTopa, CerMeHTa.

JIBUKEHHS TUIOCKOCTH M BHYTPEHHME CHUMMETpUM (Guryp (3Ji€eMeHTapHbIe
npeacrasiienus). [lapamnensHblii nepenoc. [ToBopor.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIe peE3yabTaThl OCBOCHUS MPOrPaMMbl Y4EOHOTO Kypca K KOHILY
oOyueHus B 7 Kjacce.

Pacnio3HaBaTh M3yu€HHBIE IeOMETpHUYEcKHe (UTYpBI, ONPEAEsATh MX B3aHMMHOE
pacrnojioxkeHue, Hu300pakaTh TeoMeTpuyeckue (UTyphl, BBIIOJIHATH UYEPTEKHU
10 YCJIOBUIO 3a1aun. M3MepsATh JIMHEWHBbIE U yIVIOBbIE BeIW4uHbL. Pemars 3amaun Ha
BBIYMCJICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

[IpoBoauTh rpyOyI0 OLIEHKY JIMHEWHBIX U YTIOBBIX BEJIMYUH MIPEIMETOB B PEAIbHON
KU3HHU, PA3MEPOB MPUPOJHBIX O0BEKTOB. Paznmuuarh pasmepbl 3TUX OOBEKTOB IO
MOPSAAKY BEJTUUYMHBI.

CTpouTh 4ePTEXKU K TEOMETPUUECKUM 33/1a4aM.

ITonp30BaThCA MPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIOJb30BAaTh MPU3HAKU H
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3aau.
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[IpoBOOUTH TIOTMUECKHE PACCYKICHHUS C UCTIOIb30BAHUEM T€OMETPHUUECKUX TEOPEM.

[Tonp30BaThCAd  MpU3HAKAMU  PABEHCTBA  MNPSIMOYTOJBHBIX  TPEYTOJbHUKOB,
CBOMCTBOM MEJIMAHbI, TPOBEICHHON K TMIIOTEHY3€ MPSMOYTOJIBHOIO TPEYTrOJIbHUKA, B
PEILICHUY TE€OMETPUUECKUX 3a]1a4.

Onpenenars NapajjieIbHOCTh MPSAMBIX C MOMOINBIO YIJIOB, KOTOpbIe 0Opaszyer
c HuMHU cekymas. Onpenenars NapauieIbHOCTh MPSMBIX C MOMOIIBIO PaBEHCTBA
PACCTOSHUN OT TOYEK OJHOM MPSIMOU JO TOYEK APYTOU MIPSAMOM.

Pemate 3aaun Ha KiieT4aToi Oymare.

[IpoBOIUTH BHIUMCICHUS U HAXOAUTh YUCIIOBbIE U OYKBEHHBIC 3HAUCHMS YTIIOB
B TEOMETPUYECKHX 3a7a4aX C HCMOJb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB
U MHOTOYTOJBHUKOB, CBOWCTB YIJIOB, OOpa30oBaHHBIX TMPU TMEPECEYCHUH JABYX
MapaJyIeIbHBIX NPSIMBIX CEKYIIEH. PemaTe npakTHuecKue 3a/1a4i Ha HaX0XKACHUE YTIIOB.

Brnagerp MOHATHEM TE€OMETPUYECKOIO MECTa TOUYEK. YMETh ONPEACATh
OUMCCEKTPUCY yTIIa U CEPEIUHHBIN MEPIICHANKYJIISP K OTPE3KY KaKk FT€OMETPUIECKHE MeCcTa
TOYEK.

@opMynUpOBATH OMNPEACICHUS OKPYKHOCTH W Kpyra, XOpJbl W JuaMmeTrpa
OKPYKHOCTH, I0JIb30BaTbCsl MUX CBOWCTBAMHU. YMETh INPUMEHATh 3THU CBOMCTBA IIPU
pelLIeHuH 3a1a4.

Brnaners noHsATHEM ONMCAHHOW OKOJIO TPEYT'OJIbBHUKA OKPYKHOCTH, YMETh HaXOJAUTh
ee uentp. [lonp3oBaTbes ¢dakTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYrojbHUKA
MIEPECEKAIOTCS B OHOM TOYKE, U O TOM, YTO CEPEANHHBIEC NEPIICHINKYISPBI K CTOPOHAM
TPEYTOJBbHUKA ITIEPECEKAIOTCS B OHOU TOUKE.

Bnagerp mnoHsATHEM KacaTelbHOM K OKPYKHOCTH, MOJIb30BaTbCSI TEOPEMOU
0 NEPIECHANKYISPHOCTH KacaTeJIbHOW U panyca, IPOBEICHHOTO K TOUKE KACAHUSI.

[Tonp30BaThCS MPOCTEHUIIMMU TE€OMETPUUYECKUMU HEPABEHCTBAMH, MOHUMATh HMX
MMPAKTUYECKAA CMBICIL.

[IpoBOANTE OCHOBHBIE TE€OMETPUUECKHUE IOCTPOCHUSI C IOMOIIBIO LHUPKYIS U
JIMHENKU.

[IpenMeTHBIC pE3ynbTaThl OCBOCHHS MPOrpaMMBbl Y4eOHOTO Kypca K KOHITY
oOyueHus B 8 Kjacce.

Pacnio3HaBaTh OCHOBHBIE BUIBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, ITOJIb30BATHCS
MX CBOMCTBAMU IIPHU PELICHUN T'€OMETPUUECKUX 3a/1a4.

[IpuMeHATh CBOMCTBAa TOYKH IMEPECEUECHHsS] MEIHUaH TPEYroJibHUKa (LEHTpa Macc)
B PELLICHNH 3a1a4.

Brnaners moHATHEM CpeIHEW JIMHUU TPEYrOJIbHUKA W Tpaleluuy, NPUMEHATh UX
CBOWMCTBA MpPH pEUICHUM TeomeTrpuueckux 3anad. Ilomb3oBartbesa teopemon daieca
U TEOpeEMOM O IPONOPUHOHAIBHBIX OTpE3KaX, NPUMEHATb WX Ui PELICHUS
IIPAKTUYECKUX 3a/1a4.
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[IpuMeHsATh NpU3HAKU MOAO0US TPEYTOJIBHUKOB B PEIICHUH T€OMETPUYECKUX
3ajad.

[Tonb3oBaTbes  Teopemoit  Iludaropa s pemieHUss TeOMETPUUECKUX U
MpakTUYecKux 3agad. CTpOUTh MAaTEMaTUYECKYI0 MOJENIb B MPAKTUYECKUX 3a7ayvax,
CaMOCTOATENIbHO NPOBOAUTH YEPTEXK U HAXOJAUTH COOTBETCTBYIOIIUE JIUHBI.

Branets NOHATUSIMU CHHYCA, KOCUHYCA U TAHT€HCA OCTPOTO yIila MPsSIMOYTOJIBHOTO
TpeyroyibHUKa. [101b30BaThCS 3TUMH NOHATHUSAMHU U1l PEILICHHS] MPAKTUYECKHX 33/1a4.

Beraucnsate  (pa3audHBIME - CIOCOO0AMH) TUIOMIAAL TPEYTOJIbHUKA W TUTOMIAIH
MHOTOYTOJIbHBIX (pUryp (MoJb3ysch, TJIe HEOOXOAUMO, KalbKysiTopoM). [IpumeHsars
MOJIyYEHHbIE YMEHUS B MPAKTHUYECKHX 3a/1ayax.

BniageTs NOHATHSMU BOMCAHHOTO M LIEHTPAIBHOTO YTJIa, HCIOJIb30BATh TEOPEMBI O
BIIMCAHHBIX YIJIaX, YIJIaX MEXIy XopJaMu (CEKYIIUMH) U yIJie MEeX]y KacaTeJbHOU U
XOpAOH MPU PELICHUU T€OMETPUUECKUX 3aay.

BrnageTre MOHATHEM ONHMCAHHOIO YETHIPEXYTOJIbHUKA, NPUMEHSTh CBOMCTBA
OMKMCAHHOTO YEThIPEXYTOJIbHUKA MTPU PELICHUU 3a]1a4.

[IpuMeHATh MOTyYEHHbIE 3HAHUS HA IPAKTUKE — CTPOUTHh MATEMATHYECKUE MOJIEIH
JUISL  3aJad  pEeJbHOM JKM3HM M MPOBOAUTH COOTBETCTBYIOLIME BBIYUCICHUS
C NPUMEHEHHEM I[OJA00OMs U TPUTOHOMETpUU (IOJIB3YSACh, TIJI€ HEOOXOAUMO,
KAJIbKYJISITOPOM).

[IpenMeTHble pe3ynbTaThl OCBOCHHS MPOrpaMMbl Y4E€OHOTO Kypca K KOHIY
oOyueHus B 9 kiacce.

3HaTh TPUTOHOMETPHUYECKHE (PYHKITUU OCTPBIX YIJIOB, HAXOIUTh C WX IOMOIIBIO
pa3IUYHBIC AJIEMEHTHl MPSIMOYTOJBHOTO TPEYTOJIbHUKA («pelieHrue MPSIMOYTOIbHBIX
TPEYrOJIbHUKOBY»). HaxomuTe (Cc TOMOIIBI0O KaNbKYJISTOpa) JJIUHBI U YIJIBI
JUTSI HeTaOJTMYHBIX 3HAYCHUH.

[Tonb3oBaTbes (popmMynaMu TPUBENECHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM  JIJIi HAXOXKJCHHUS COOTHOIICHWA MEXIYy TPUTOHOMETPUYECKUMU
BEJIMYMHAMU.

Hcrnonp3oBaTh TEOpeMbl CHHYCOB M KOCHHYCOB IS HAXOXICHUS Pa3IUYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY), MPUMEHATh UX MPHU PEIICHUU
TCOMETPUYCCKUX 3a]1ad.

Brnaners monHsiTus MU TipeoOpa3oBaHusi MO00US, COOTBETCTBEHHBIX 3JIEMEHTOB
nogao0HIX Guryp. [lomb30BaThCsi CBOWCTBAMH MOI0OMS MMPOU3BOIBHBIX (PUTYDP, YMEThH
BBIYHCIIATH JJIMHBI U HAXOAUTH YTJIbI y IOI0OHBIX (puryp. [IpuMeHsATH CBOMCTBA TOT00MS
B TPAKTUYECKUX 3a7a4aX. YMETh MPUBOAUTh TMPUMEPHI MOAOOHBIX (GUTYP
B OKPY’KarOIIeM MHpE.

[Tonp30oBaThCA TEOpEeMaMH O TIPOU3BEACHUHM OTPE3KOB XOpJ, O TPOU3BEIACHHUH
OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTeIbHOM!.
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[Tonb30BaThCA BEKTOpAMH, MIOHUMATh WX T€OMETPUUECKUN U (U3HUECKHUI CMBICT,
OPUMEHSATh HMX B PEHICHUM T'€OMETpUYECKUX H (u3nueckux 3anad. [lpumeHsrtsb
CKaJISIpHOE MPOU3BE/ICHUE BEKTOPOB ISl HAXOXKICHUS JUTUH U YTJIOB.

[Tonb30oBaThCAd METOJIOM KOOPAMHAT Ha IJIOCKOCTH, MPUMEHSTh €ro B pEUICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/a4.

Branets NOHATHSIMU MPABUIILHOTO MHOTOYTOJIbHUKA, JUTMHBI OKPYKHOCTH, JJIMHBI
YT OKPYKHOCTU U PaMaHHOW MEpbI yTila, YMETh BBIYUCISATH IUIOMIAAb KPyra U ero
yacteil. [[puMeHsITh MoTy4yeHHbIE YMEHHUSI B MPAKTUYECKUX 3a/1auax.

Haxonutb ocu (Mi1u HEHTPBI) CUMMETPUH (DUTYP, TPUMEHSTh IBHXKEHUS ITIOCKOCTH
B IIPOCTEUILNX CITyYasX.

[IpuMeHATh MoTy4YeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTUYECKUE MOJEIU
JUIsL  3a7a4  peajbHOM JKM3HM UM NPOBOJUTH COOTBETCTBYIOIIHME BBIUYHUCICHUS
C TNpPUMEHEHUEM TNOoJ00Us U TPUTOHOMETPUYECKUX (YHKIHUM (MOJIB3YyACh, T
HEO0O0XO0JIUMO, KATBKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmenoBanue paznena |KonugecTBo OcHoBHOE OcHOBHBIE BUJIBI JEATEIBHOCTH O0YHAIOIIUXCS
(Temnl) Kypca 4acoB COJICpIKAHUE
[Ipocreiimme 14 [Ipocreiimme ®opMyJIHPOBATH OCHOBHBIE ITOHATHSI U ONIPEICIICHUS.
reoMeTpudeckue (GUrypsl u r€OMETPUUYECKHUE Pacno3naBaTh U3ydeHHbIE TEOMETPUUECKUE PUTYPHI,
UX cBoMcTBa. M3mepenue OOBEKTHI. omnpeeasiTb UX B3aUMHOE PACIIOI0KEHUE, BHINIOJHATH
r€OMETPUYECKHUX BEIIMUUH MHOroyronbHUK, YEPTEXK MO YCIOBUIO 33]aUH.
JIOMaHasl. IIpoBoauTH NPOCTENIINE TOCTPOCHHUS C IIOMOILBIO TUPKYJIS
CMexHbIE U Y JTUHEWKHU.
BEPTUKAJIBHBIC YTJIbI. N3mepATH TMHEWHBIE U YTIIOBBIE BEJIMYUHBI TEOMETPHUUYECKUX
Pabota U TIPAKTUYECKUX OOBEKTOB.
C IPOCTEHIITUMU OnpenessiTh «Ha TJ1a3)» pa3Mepbl peaIbHbIX 00BEKTOB,
YepTeKAMH. NMPOBOAMTH IPyOYIO OLICHKY UX Pa3MEPOB.
N3mepenue nmuHerHbix | PemiaTs 3a1aun Ha BBIYUCIIEHUE UIMH OTPE3KOB U BEJIUYUH

Y YTJIOBBIX BEJIWYMH,
BBIYHCIICHUE OTPE3KOB
Y YIJIOB

YTJIOB.

Pemarsb 3a1aun Ha B3aMMHOE PACIIOJIOKEHHE
reOMETPUYECKUX (Uryp.

IIpoBoanTs Ki1accu(UKALMIO YTIOB, BBIYUCIATH
JIMHENHBIE U YTJIOBBIE BEJIMYHUHBI, IPOBOAUTH
HEOOXOMMBbIE JOKA3aTeIbHbIE PACCYKICHNUS.
3HAKOMUTBCS ¢ MCTOPUEN Pa3BUTHUS TEOMETPUN

TpeyrosbHUKN

22

ITonsTHE O paBHBIX
TPEyTrOJIbHUKAX

Pacno3naBaTh napsl paBHbIX TPEYTrOJIbHUKOB HA TOTOBBIX
yeprexkax (C yKka3aHUEM IMPU3HAKOB).
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Y IEPBUYHBIE
IIPEICTABICHUS

O paBHBIX (pUrypax.
Tpu npuszHaka
paBeHCTBa
TPEYTOJIBHUKOB.
IIpu3Haku

paBeHCTBA
IIPSIMOYTOJIBHBIX
TPEYTOJIBHUKOB.
CBOMCTBO MEIMAHBI
IIPSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
IIPOBEICHHOU

K TUIIOTEHY3E.
PaBHOOeipeHHbIE

Y PaBHOCTOPOHHUE
TPEYTOJIbHUKH.
[Ipu3Haku u cBOMCTBA
paBHOOEPEHHOTO
TPEYTOJIbHUKA.
Hepasencrsa

B TCOMETPHH.
ITpsAMOYTOJIbHBIN
TPEYTOJBHHUK C YTJIOM
B 30°

BeiBoauTHk CiiencTBYS (PABEHCTB COOTBETCTBYIOIINX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
®opMyIHPOBATH ONPEACIICHUS: OCTPOYTOIBHOTO,
TYNOYTOJILHOTO, MPSIMOYT'OJILHOTO, PAaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJILHUKOB; OMCCEKTPUCHI, BHICOTHI,
MeEJIMaHbl TPEYTOJIBbHUKA; CEPEINHHOIO NEPIEHANKYISIPA
OTpe3Ka; IepUMeTpa TPEYroIbHUKA.

®opmyIMpPOBaTh CBOKCTBA U MPU3HAKU PAaBHOOEIPEHHOTO
TPEYTrOJIbHUKA.

CTpouthb 4epTexkHy, peliaThb 3a4a4M C TIOMOLIBIO
HAaXOKJCHUS PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHsATh NpHU3HAKKU PABEHCTBA IPSMOYTOJIBHBIX
TPEYTOJIbHUKOB B 33/1a4ax.

Hcnonb3oBaTh 1UGPOBLIE PECYPCHI IJIA HCCJIETOBAHUS
CBOMCTB M3y4aeMbIX (puryp.

3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHUS TEOMETPUN
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[lapannenbHble NpsIMBIE, 14 [lapauiensHbie DopMyJIUPOBATH MOHATHE NIAPAIIIEIBHBIX IPSIMBIX,
CyMMa yIJIOB TPEYTrOJIbHUKA IPsIMBIE, NX CBOMCTBA. HAXOAMTH NMPAKTUYECKUE IPUMEPBI.
Hakpecrt nexammue, M3yuaTh cBOICTBA YIiI0B, 00pa30BAHHBIX [TPH IIEPECEUECHUN
COOTBETCTBEHHbBIE MapaAJIICIIbHBIX MPSIMBIX CEKYILEH.
Y OTHOCTOPOHHUE IIpoBoauTh J0Ka3aTENBCTBA 1APAUICIIBHOCTH IBYX
YTJIbI, 00pa30BaHHbIC MPSIMBIX C TOMOIIBIO YTJIOB, 00pa30BaHHBIX IIPU MEPECCUCHUU
IIPU NIEPECECYEHUN ATUX IPAMBIX TPETHEU MPSIMOM.
IapajuIeIbHbIX BeI4HCIASATh CyMMY YIUIOB TPEYTOJIBHUKA U MHOTOYTOJIbBHUKA.
OPSIMBIX CEKYLIEH). HaxoauTsb unciioBble 1 OYKBEHHbIE 3HAYEHHUSI YTIJIOB
[Ipu3Hax B TEOMETPUYECKHUX 3a7a4ax ¢ UCIIOJIb30BAHUEM TEOPEM
[1apaJuIEIbHOCTH O CYMME€ YTJIOB TPEYTOJIbHUKA 1 MHOTOYT'OJIbBHUKA.
IPSAMBIX Yepe3 3HAKOMUTHCS ¢ HCTOPUEH Pa3BUTHUS T€OMETPUN
PaBEHCTBO PACCTOSHUM
OT TOYEK OHOMN
MPSIMOU IO BTOPOU
MPSIMOU.
Cymma yrioB
TPEYTOJIbHUKA.
Bneninue yrisl
TPEYrOJIbHUKA
OKpY>KHOCTB U KPYT. 14 OKpy»XHOCTB, XOpAa DopMyJIHPOBATH ONPEACICHUs . OKPYKHOCTH, XOP/IbI,
['eomerpuyeckue U JUaMETpP UX JIMaMEeTPa U KaCaTeJIbHOM K OKPYKHOCTH.
[IOCTPOCHUSA CBONCTBA. MN3yyarh ux CBOMCTBA, IIPU3HAKU, CTPOUTH YEPTEXKHU.
KacarenbHas HccaenoBathb, B TOM 4KCIIE HCHOJIB3YS UG pPOBHIE
K OKPY’KHOCTH. pecypchl: OKPYKHOCTb, BIMCAHHYIO B yIOJI; LEHTP
OKpy>KHOCTB, OKPY’KHOCTH, BHMCAHHOM B YI'OJI; PABEHCTBO OTPE3KOB
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BIIMCAHHAs B yTOJL.
ITonsatue o I'MT,
MIPUMEHEHUE

B 3a7]a4ax.
buccexrpuca

Y CEPEANHHBIN
MEePIEHANKYIISIP
KaK F€OMETPUYECKUE
MECTa TOYEK.
OKpyKHOCTB,
OMMCaHHAas OKOJIO
TPEYTOJIbHUKA.
OKpy>XHOCTb,
BIIMCAHHAs

B TPEYTOJIbHUK.
IIpocrenmue
3a/1a4n

Ha MOCTPOEHUE

KACaTEeJIbHBIX.
HUcnoab3oBath MeToa I'MT miist nokasarenbcTBa TEOpeEmM

0 MepeceyeHu OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX MEPIICHANKYJIIAPOB K CTOPOHAM TPEYTOJIbHUKA
¢ momoIbso I'MT.

OBJaaeBaTh NOHATUSIMHU BIVCAHHOU W OITMCAHHOU
OKPYKHOCTEU TPEYrOJIbHUKA, HAXOAUTH LIEHTPBI 3TUX
OKPY>KHOCTEM.

PemiaTe OCHOBHBIE 321241 HA IOCTPOCHHUE: YIJIa, PABHOTO
JTAHHOMY; CEPEIMHHOTO MEPIEHIUKYIISIPA JAHHOTO OTPE3KA;
IIPSAMOU, MTPOXOJAILIEH YEPE3 TaHHYIO TOUKY

U TIEPICHIUKYJISIPHON TaHHON TIPSIMOIL; OUCCEKTPUCHI
JTAaHHOTO YIJIAa; TPEYTOJIbHUKOB I10 PA3JIMYHBIM 3JIEMEHTAM.
3HAKOMUTBCS ¢ HCTOPHUEH Pa3BUTHUS TEOMETPUU

[ToBTOpEeHUE, 0000IIICHNE 4 IToBTOpEHUE Pemars 3a1aum Ha TOBTOPEHUE, UIUTIOCTPUPYIOIIHUE CBSI3U
3HAHUI u 000011IeHNE MEK]ly pa3IuYHBIMU YacTSIMH Kypca
OCHOBHBIX MIOHATUH
Y METOJIOB Kypca
7 xnacca
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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8 KJIACC
HaunmenoBanue paznena | KomuuecTtso OcHoBHOE OcHOBHBIE BUJIBI JEATEIBHOCTH 00YUAIOIIUXCS
(TemnI) Kypca 4acoB coJiepKaHue

UeThIpeXyroJIbHUKH 12 [Tapamienorpamm, ero | M300paskaTs M HAXOAUTH HA YEPTEKAX
MIPU3HAKH U CBOMCTBA. | YETBIPEXYTOJIbHUKH PAa3HbIX BUIOB U UX JIEMEHTHI.
YacTHble cinyyan DopMyJTHPOBATH ONPeIeICHUA: TapAIIIETIOrpaMMma,
napajuieIorpaMmMoB IpsIMOYTOJIbHUKA, poMOa, KBajparta, Tparneluuu, paBHOOOKOM
(MpsSIMOYTOJILHUK, Tpareuny, NpSIMOyroJIbHOM Tpareiuu.
pomO, KBaapar), Ux Jloka3pIBaTh M HCIOJIB30BAThH NIPH PELICHUH 32124
MIPU3HAKH U CBOMCTBA. | MPU3HAKU M CBOMCTBA: apajliesiorpamMma,
Tpanenus. MpsAMOYTOJIbHHKA, poMOa, KBaJpara, Tpareuuu, paBHOOOKOM
PaBHOOOKas Tpareuny, NpSIMOyroJIbHOM Tpareiuu.
U IIPSIMOYTOJIbHAS IIprMeHATH MeTO YABOCHUS MEAUAHBI TPEYTOJIbHUKA.
Tpaneuny. Hcnoan3oBath 1ppoBbIE PECYPCHI AJI UCCIEAOBAHUS
Merton yaBoeHus CBOMCTB M3y4aeMbIX (UTYD.
MEINaHBbI. 3HAKOMMTBHCH € MCTOPHEH Pa3BUTHUS T€OMETPUN
IenTpanbHas
CUMMETpPHUS

Teopema daneca u Teopema 15 Teopema Paneca IIpoBoAUTH NMOCTPOCHUS C TOMOIIBIO HUPKYJIS U IMHEUKN

0 MPONOPLUHOHATBHBIX U Teopema C UCIIOJIB30BaHuE TeopeMbl Daseca U TEOPEMBI

OTpe3Kax, MOJOOHBIE O IPOMOPIUUOHATBHBIX | O MPONOPIIMOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN

TPEYrOJbHUKU OTpE3Kax. IPONOPLUHUOHAIIBHBINA OTPE3O0K.
Cpenusst TUHUS IIpoBoaUTH 10KA3aTEJBCTBO TOTO, YTO MEAUAHBI
TPEYTOJIbHUKA. TPEYTOJIbHUKA MEPECEKAIOTCA B OTHOU TOUKE, U HAXOAUTH

Tpamnenus, ee cpenHss

CBA3b C HCHTPOM MacCC, HAX0AUTb OTHOIICHUEC, B KOTOPOM
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JIMHMUSL. MeEUaHBbI JEJSATCS TOYKON UX EPECCUCHMUS.
[IponopuroHanbHbIE Haxoauthb mo1o6HbIe TPEYTOJIBHUKN Ha TOTOBBIX YEPTEXKAX
OTPE3KH. C YKa3aHHEM COOTBETCTBYIOLIUX MIPU3HAKOB MOI00US.
IlenTp Macc Pemathb 3aga4m Ha 10100HBIE TPEYTOJIBHUKHU C TOMOLIBIO
B TPEYTOJIbHUKE. CaMOCTOSTEJIBHOTO ITOCTPOEHUS YEPTEKEN U HAXOKIACHUS
[TonoOHBIE OJIOOHBIX TPEYTOJIbHUKOB.
TPEYTOJIbHUKH. IIpoBoauTh 10KA3aTENBCTBA C UCIIOJIB30BAHUEM
Tpu npusHaka MIPU3HAKOB MOJ00MUS.
nojo0us Jloka3pIBaTh TpU MPU3HAKA OO0 TPEYTOJIbHUKOB.
TPEYTrOJIbHUKOB. IIpuMeHATh MOTyYEHHbIE 3HAHUS [IPU PEIIEHUN
[Ipumenenue Ir€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.
noo0us 3HAKOMMTBHCH € HCTOPHEH Pa3BUTHUS T€OMETPUN
IIPU pELICHUU
IIPaKTUYECKUX 3a/1a4
[1nomans. Haxoxnenne 14 CaoiicTBa Iomaaen OBaaneBaTh NePBUYHBIMU NPeACTABIEHUAMH 00 001IeiH
IJIOIAJEH TPEYTOJIbHUKOB r€OMETPUYECKUX TEOPUH III0MmAIU (MephI), POPMYJITUPOBATH CBOWCTBA
U MHOTOYTOJIbHBIX (PUTYD. buryp. IUIOLIAAM, BBIACHITH UX HATJISIIHBINA CMBICIL.
[Tnomanu nogoO6HbIX puryp DopMybl BeiBoauTh (hOpMyJIbI TUIONIAAM TApAJIEIOrpaMma,
JUTS TUTOLAAM TPEyroJbHUKA, TPANelnu U3 GopMyIIbl IUIOMIA N
TPEYTOJIbHHKA, npsSIMOYTOJIbHUKA (KBajpaTa).
napajuiesiorpamma, BoiBoauTh (OpMYIIBI IITOMIAAH BBITYKJIOTO
Tpaneuuy. YEeTHIPEXYTOJIbHUKA Yepe3 AUArOHAIN U YOl MEXKIy HUMHU.
Boruncnenue HaxoauTs ruioniaau Gpuryp, n300pa’k€HHbBIX Ha KJIETYATOM

IJIOIIAEN CIIOKHBIX

dburyp.

OyMmare, HCoJIb30BaTh pazoueHue GUrypsl Ha YaCTH
U JOCTpavBaHUE.
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[Tnomaau puryp

Ha KJIeT4aToi Oymare.
[Tnomany momo0HbBIX
uryp.

3amauu

C IPAKTUICCKUM
COJIEp>)KaHUEM.
Pemenue 3anau

C TIOMOIITBIO0 METO/1a

Pa30oupaTh npuMepbI UCITOIH30BAHUS BCIIOMOTaTSIbHON
TJIOIAH TS PEIICHHS TEOMETPUYECKUX 3a/1ad.
HaxoauTsb miomanyu nogo0HbIX Guryp.

BoIuucJIATH IO Pa3IMYHBIX MHOTOYTOJIBHBIX (DUTYD.
PemaTh 3a1a4M Ha IUIONIAIb C TPAKTUYCCKUM
CoJiep>KaHueM

BCIIOMOTaTEJIbHON
IO

Teopema [ludaropa 10 Teopema ITudaropa, Joka3biBaTh TeopeMy [ludaropa, ucnoabzoBarth ce

Y Hayaja TPUTOHOMETPUU €€ IPUMEHEHHUE. B [IPAKTUYECKUX BBIYUCIICHUSX.
Onpenenenue D opMyJUPOBATH ONIPEACIICHUS] TPUTOHOMETPUUECKHUX
TPUTOHOMETPUUYECKUX | (YHKIIMI OCTPOro yria, HpoBepsATh UX KOPPEKTHOCTb.
dbyHKIIUH OCTpOro BbIBOAUTH TPUTOHOMETPUYECKHE COOTHOILICHHUS
yria IpsAMOYT'OJIBHOIO | B MPSIMOYTOJIEHOM TPEYTOJbHUKE.
TPEYTOJIbHHKA, HccaenoBaTh COOTHOIIEHUS MEXAY CTOPOHAMU
TPUTOHOMETPUYECKUE | B MPSIMOYTOJIbHBIX TPEYTOJIBHUKAX C yIiIaMu B 45° u 45°;
COOTHOLLIEHUS 30° u 60°.
B IIPSIMOYT'OJIbHOM Hcnoan3oBath GopMyIbl TPUBEAEHUS U OCHOBHOE
TPEYTrOJIbHUKE. TPUTOHOMETPHUUYECKOE TOKIAECTBO JJI1 HAXOKICHUS
OcHoBHOE COOTHOIICHUHN MEXIY TPUTOHOMETPUIECKUMU (QYHKITASIMH
TPUTOHOMETPUYECKOE | PAa3JIMUHBIX OCTPBIX YIJIOB.
TOXJIECTBO IIpyMeHATH OTyYEHHbBIE 3HAHUSI 1 YMEHHUS IPU PEIICHUN

MPaKTUYECKUX 3a/1ad.
3HAKOMHUTBHCS C MCTOPHUE Pa3BUTHUSI TEOMETPUU

52



denepanbHas pabouas nmporpamma | Maremaruka. 5—9 kinacchl (6a30BbIi YPOBECHB)

YTJ1bl B OKPY>KHOCTH.
BnucanHble 1 onrcaHHBIC
YETHIPEXYTOJIbHUKH.
KacarenbHbIe

K OKpykHOCTH. Kacanue
OKPY>KHOCTEHN

13

Bnucannslie

Y LICHTPAJIbHbBIC
YIJIBI, YTOJI
MEKTY
KacaTeJIbHOU

Y XOPAOM.

Yriasl Mexay
Xopaamu

Y CEKYIIUMHU.
Bnoucanusie

U OITMCaHHbBIC
YETHIPEXYTOJIbHUKH,
UX MPU3HAKU

1 CBOMCTBA.
IIpumenenue 3Tux
CBOMCTB

MIPU PEICHUU
T€OMETPUYECKUX
3ajad4.

BzanmMnoe
PacoJIOKEHUE
JBYX OKPY>KHOCTEH,
o01HMe
KacaTelIbHbIC.
Kacanue
OKPY>KHOCTEHN

®opMyJIMPOBATH OCHOBHBIE OIIPE/ICIICHHUS], CBSI3aHHbIC

C YIJIaMH B Kpyre (BIMCAaHHBIN YroJl, HEHTPAJIbHBIN YroJl).
HaxoauTth BnycaHHbIE yIJbl, ONUPAIOIIMECS HA OHY AYTY,
BBIYHMCJIATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yIJlax, TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIBHOM YTJIE.

HccaenoBathb, B TOM YUCIE C TOMOIIBIO TU(POBBIX
pECYpPCOB, BIIMCAHHBIE U ONMCAHHBIC YETHIPEX YT OJIbHUKH,
BBIBOJMTH X CBOMCTBA U MPU3HAKU.

Hcnoab30BaTh 3TH CBOMCTBA U ITPU3HAKH [IPU PELLICHUN
3aj1a4
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[ToBTOpEHME, 0000IIEHNE 4 [ToBTOpEHME PemaTh 3a1a4u Ha TOBTOPEHUE, WILTIOCTPUPYIOIINAE CBSI3U
3HAHMUI OCHOBHBIX IOHATUM U | MEXKIY pa3InYHBIMH YaCTIMH Kypca
METOJIOB KYpCOB
7 1 8 KIaccoB,
0000111eHNE 3HAHUNA
OBILEE KOJIMYECTBO 68
YJACOB ITIO ITPOT'PAMME
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9 KUIACC
HanmenoBanue paznena | KomuuecTBo OcHoBHOE OcHOBHBIE BUJIBI JEATEIBHOCTH O0YYAIOIIUXCS
(TemnI) Kypca 4JacoB coJiepKaHue
Tpuronomertpus. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONPEAEJIeHUS] TPUTOHOMETPUUECKHUX
KOCHHYCOB M CHHYCOB. TPUTOHOMETPUYECKUX | (DYHKIMM TYIBIX U MIPSMBIX yTJIOB.
Pemenne TpeyroJibHUKOB bysakui yriaoB oT 0° | BeIBOAMTBL TEOpEMY KOCHHYCOB U TEOPEMY CUHYCOB
1o 180°. @opmysl (c paarycoM OMUCAHHOW OKPYKHOCTH).
TIPUBEJICHHS. BouiBoauTh GopmMyibl 1Jis BBIYMCIEHHUS MJI0MIAAei
TeopeMa KOCHHYCOB, C HCITOJIB30BAHHUEM TCOPEM TPUTIOHOMETPHUH ((I)OpMYJIa
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJIBHUKA YEPE3 JIBE CTOPOHBI U YTOJ MEXKILY
Pewenue HUMH, HopMyJIa TIIOMIAJAN YETHIPEXYTOJIbHUKA Yepe3 ero
TPEYTOJILHUKOB. AUAroHaJii U yroj MCxXay HI/IMI/I)
ITpakTHueckoe PemiaThb TpeyroabpHUKMY.
TIPUMEHEHHE Pemath npakTuyeckue 3aa4u, CBOISIIUECS
JI0Ka3aHHBIX TEOPEM K HaX0>KJICHUIO Pa3JINYHbIX 3JIEMEHTOB TPEYTOJIbHUKA
[TpeoOpa3zoBanue nogoous. 10 [lonsitue OcBauBaTh NOHATHE IPEOOPA3OBAHUS TOIOOUS.
Metpuueckue 0 MpeoOpa3oBaHUU HccaenoBath OTHOIIICHNUE JIMHEHHBIX 3JIEMEHTOB (DUTYD
COOTHOILICHUS no100us. npu npeodpa3oBaHUM MOJ00HUS.
B OKPY’KHOCTHU CoOTBETCTBEHHBIE Haxoauth npuMepsl ogo0us B OKpyKaromien
AJIEMEHTHI MOJOOHBIX | JACHUCTBUTEIBHOCTH.
buryp. BbIBOAMTH METPUUECKUE COOTHOIICHUS MEXY OTPE3KaMu
Teopema XOp/I, CEKYIIUX U KacaTeIbHbIX C HCHOJb30BAHUEM

O IPOU3BEACHUN
OTPE3KOB XOPI,
Teopema

BITMCAHHBIX YTJIOB U TOJI00HBIX TPEYTOJIBLHUKOB.
Pemats reomeTpruyueckue 3aauu U 3aJ1a4d U3 PEaIbHON
YKU3HU C UCTIOJIb30BaHUEM MOJJOOHBIX TPEYTOJILHUKOB
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0 TIPOU3BEJCHUM
OTPE3KOB CEKYIIHUX,
TeopemMa O KBaJipare
KacaTeJIbHOM.
[Ipumenenue

B PCILICHUU
F€OMETPUUYECKUX
3aJ1a4

Bekropsl

12

OnpeneneHue
BEKTOPOB, CIIOKEHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOpa
Ha YUCJIO.
Ou3nYeCKui

Y TEOMETPUYECKHI
CMBICJI BEKTOPOB.
Paznoxenue BexTopa
10 IByM
HEKOJUTMHEAPHbBIM
BEKTOpaM.
Koopannarsl
BEKTOpA.

CkansipHoe
IPOU3BEICHUE
BEKTOPOB, €T0

Hcnoab30BaTh BEKTOPHI KaK HAIIPABJICHHBIEC OTPE3KH,
HCCJIeI0BATH TE€OMETPUUECKU (TIepeMelieHre)

U pU3HYECcKuil (C1iia) CMBICIIBI BEKTOPOB.

3HaTh onpejieieHHsi CyMMBI U Pa3HOCTH BEKTOPOB,
YMHOKCHHSI BEKTOpA Ha YUCIIO, HCCJIeI0BATH
T€OMETPUYECKUIA U (PU3UUECKHI CMBICIIBI ATUX OTEpaIuil.
PemaTh reoMeTpuyeCcKue 3aa9d C UCITOJIb30BAHUEM
BEKTOPOB.

PackjaapiBaTh BEKTOP 110 IBYM HEKOJUTHHEAPHBIM
BEKTOpaM.

Hcnoab3oBaTh CKaIsIpHOE MTPOU3BEICHNE BEKTOPOB,
BbIBOJIMTH €TI0 OCHOBHBIE CBOWCTBA.

BoruucjasaTs cyMMy, pa3HOCTh U CKaJSIPHOE IPOU3BEICHNE
BEKTOPOB B KOOPIMHATAX.

IIpumMeHSATH CKaNsIpHOE IPOU3BEACHUE TSI HAXOXKICHUS
JUTMH U YTIIOB
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MIPUMEHEHUE
JUTST HAX 03K JICHHUS
JUTMH U YTJI0B.
Pemenne 3amau

C IOMOLIBIO BEKTOPOB.
[TpumMeHeHne BeKTOpOoB

JUISL peLIeHUs 3a/1a4
17635097

JlekapTOBBI KOOPIMHATHI
Ha IIOCKOCTH

JlexapTOBBI
KOOPAMHATBI TOUEK
Ha IUIOCKOCTH.
YpaBHEHUE MPSIMON.
YpaBHeHUE
OKPY>KHOCTH.
Koopannatel Touek
IIEPECECUCHHUS
OKPY>KHOCTH

U TIPSAMOM.

Meton kooparHAT
IIPU PELICHUU
FEOMETPUUYECKUX
3a/a4, MPAKTUYECKUX
3aaa4

OcBauBaTh NOHATHE ITPSIMOYTOJIBHOW CUCTEMBI
KOOPAWHAT, AEKAPTOBBIX KOOPJIANHAT TOYKH.

BbpIBOAMTH ypaBHEHUE IPSIMOM U OKPYKHOCTH.
BeiaeasiTh MOJIHBIN KBaApaT I HAX0XKIECHHS LIEHTpa

U paguyca OKPYKHOCTH I10 €€ YPABHEHHIO.

Pemathb 3a1a4M Ha HAXO0XKJICHUE TOUYEK

[IepeCeUYeHNUs NPSAMBIX U OKPYKHOCTEHN C IIOMOILBIO METOAA
KOOp/IMHAT.

Hcnoab3oBaTh CBOMCTBA YII0BOro KO3 puueHTa npsMon
IIPU PELLIECHUH 3a]1a4, JUIsl ONPEEIICHUs PACIION0KEHUS
IPSIMOIA.

IIpuMeHsATh KOOPAMHATHI IPU PELIEHUU

r€OMETPUYECKHUX U MPAKTUYECKUX 3a/1a4,

JUIS IOCTPOEHUS MATEMAaTUYECKUX MOJEIEN

peanbHbIX 3a7a4 («METOJl KOOPAUHATY).

IMosb30BaTHCA U1 TOCTPOEHUSI U UCCIIEIOBAHUN
IU(POBBIMH PECYPCAMH.

3HAKOMMTBHCH € HCTOPHEH Pa3BUTHUS TEOMETPUN
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[IpaBusibHBIE
MHOTOYTOJIbHUKH.
J{muHa OKpYKHOCTH

Y TJIOIIA/Ib KpYTa.
Brruucnenue miomanen

[IpaBusibHBIE
MHOTOYTOJIbHUKM.
Yucmao n. Jlnuna
OKPYXHOCTH, IyTH
OKPY>KHOCTH.
Pagnannas mepa
yria.

[Lnomane kpyra,
CEKTOpa, CETMEHTA

DopMyIMPOBAThH OIPECIICHUE PABUIIBHBIX
MHOT'OYTOJIbHUKOB, HAXOJAMTh X 3JIEMEHTHI.
ITonb30BaThLCSI NOHATUEM JUIMHBI OKPYKHOCTH, BBEICHHBIM
C TIOMOIIBIO NTPABUIIBHBIX MHOTOYTOJIbHUKOB, ONIPeleJIATh
YUCJIO T, JUIMHY AYTH U paJuaHHYyI0 MEPY yTJa.
IIpoBoauTh MEpexoa OT paIMaHHOM MEPHI yIiia

K IPaJlyCHOM U Ha0OOPOT.

OmnpenesasaTs momans Kpyra.

BeiBoguts ¢opMyJibl (B rpagyCHOM U paiMaHHON MEpE)
JUTSL IJTAH YT, TJIOIIA/Ied CEKTOPOB U CETMEHTOB.
BoruucasaTs mionaau Guryp, BKIOYAIOIUX AIEMEHTBI
OKPYXHOCTH (KpyTa).

Haxoaurtsb miomaau B 3a1a4ax peaabHOU )KU3HU

JIBM>KEHUS TTTIOCKOCTH

ITonsTue o ABMXKEHUU
TJIOCKOCTH.
[TapannensHbIi
MIEPEHOC, TOBOPOT
[Ipumenenne

MIPY PELICHUU 3a7a4

Pa30upaTte npuMepsl, WUTFOCTPUPYIOIIUE TOHATHUS
JBUYKCHUS.

DopMyJTHPOBATH ONPEAECIEHUS TAPAIUIETBHOIO IEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPHH.

BbIBOAMTH MX CBOVCTBA, HAXOAMTH HETIOIBH)KHbBIE
TOYKH.

HaxoauTh HEHTPBI M OCH CUMMETPHN MMPOCTENIINX
duryp.

IIpumeHsaTh napapseabHbli IEPEHOC U CUMMETPUIO
IPU PElIEHUU TeOMETPUUECKUX 3a/1au (pa3oupaTh
IPUMEPBHI).

Hcenmonb3oBaTh 17151 IOCTPOEHHUS U UCCIEA0BAHUN
1u(POBBIE PECypChl
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[ToBTOpenue, 06001IeHNE,
CUCTEMATHU3AIUS 3HAHUU

[ToBTOpEHUE
OCHOBHBIX OHSATUI

Y METOJ0B KypCOB
7-9 xnaccos,
o0o011eHne

Y CUCTEMAaTHU3aLMs
3HaHuu. [Ipocreiimme
F€OMETPUYECKUE
buUrypsl u ux
cBoricTBa. M3mepenne
F€OMETPUYECKUX
BEJINYNH.
TpeyroiapHuKU.
[TapannensHbie

U MIEPIICHIUKYJISIPHbBIC
psIMBIE.
OKpY»XHOCTb U KPYT.
I'eomerpuueckue
MOCTPOEHHUS. YTJIbI

B OKPYHOCTH.
Bnucannsie

Y OTNIMCAHHbIE
OKPY>KHOCTH
MHOT'OYTOJIbHUKOB.
[Ipsamas

U OKPYKHOCTb.

OnepupoBaTh NOHATHAMM: (pUrypa, Touka, mpsimasi, yro,
MHOT'OYTOJIbHUK, PABHOOEIPEHHBIN U PABHOCTOPOHHUI
TPEYTOJIbHUKH, IPSMOYTOJIbHBIN TPEYTOJIbHUK, MEIUAHA,
OHcceKTpuca 1 BbICOTA TPEYTOJIbHUKA, TApAIIIEIIOrpaMM,
pOMO, IPSAMOYTOJIBHUK, KBaJIpaT, TPAIlEUUs; OKPY>KHOCTb,
KacaTelbHasl; paBEHCTBO U nojiodue ¢uryp,
TPEYTOJIBHUKOB; MTAPAJUIEIIBHOCTh U NEPIIEHANKYJIISIPHOCTD
MPSIMBIX, YTOJI MEXY IPSIMBIMHA, CHMMETPHS] OTHOCUTEIIBHO
TOYKHU U NPSMOW; JJIMHA, pACCTOSIHUE, BEIMYMHA YyIJIa,
IJIOLIAb, IIEPUMETP.

Hcnoab3oBath popMyJibl: IEpUMETPA U TIIOLIAN
MHOI'OYTI'0JIBHUKOB, JUIMHBI OKPY>KHOCTH U IUIOLIAAU KPyTa,
o0beMa MpSAMOYTOJILHOTO NMapaljIesIeUIEeNA.
OnepupoBarb NOHATHAMU: IPIMOYTOJIbHASA CUCTEMA
KOOPAUHAT, BEKTOP; MCIO0JIb30BATH 3TH ITOHATHUS

JUIS TIPEICTABJICHUS JAHHBIX U PELICHU 3a1a4, B TOM YHCIIe
U3 IpYruX y4eOHBIX MPEIMETOB.

Pemiatb 3aga4M Ha MOBTOPEHNE OCHOBHBIX NTOHATHUN,
WJUTFOCTPALIMIO CBA3EN MEXKAY Pa3IMYHBIMU YaCTSIMU Kypca.
BeiOuparb MeTox 15 pelIeHrs 3a1a4u.

Pemathb 3a1a4u 13 MOBCETHEBHOM KU3HU
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YeThIpeXxyroJbHUKH.
Brincanubie

Y OTIMCaHHbBIC
YEThIPEXYTOJIbHUKH.
Teopema I[Tudaropa
U Havaja
TPUTOHOMETPHH.
Pemenune o0mux
TPEYTOJIbHUKOB.
[IpaBunbHBIE
MHOTOYTOJIbHUKH.
[TpeobpazoBanus
TJIOCKOCTH.
Jpmxkenus. [Togodue.
Cummertpust.
[Lnomans.
Brruncienune
romanaei. I nomann
no1I00HBIX GUTyYp.
JlexapToBbI
KOOPJIMHATHI

Ha IJIOCKOCTH.
Bexropsl

Ha IJIOCKOCTH

OBIIEE KOJIMYECTBO
YACOB I1O ITPOT'PAMME
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IHPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KITACCAX

HOACHUTEJIBHASA 3AIIMCKA

B coBpemeHHOM 1H(DPOBOM MHpE BEPOSITHOCTH M CTATUCTHKA MPUOOPETAIOT BCE
OO0JIBIIIYIO 3HAYMMOCTD, KaK C TOUYKH 3PEHUS MIPAKTHUECKUX MPUIOKEHHUH, TaK U UX POJIU
B 00pa3oBaHUU, HEOOXOIUMOM KaKJOMY 4elloBeKy. Bo3pacraeT uncino npodeccuit, npu
OBJIaJICHIH KOTOPBIMU TpeOyeTcs Xopoiias 6a30Bast OJATOTOBKA B 00JIACTH BEPOSITHOCTH
U CTaTUCTUKH, Takas TMOJrOTOBKa Ba)KHA [Jisi MPOAODKEHHS 0O0pa3oBaHUS U IS
yCHeuHou npoecCUOHAIBHOU KapbepPhl.

Kaxxip1i1 4esnioBeK MOCTOSIHHO MPUHUMAET PEIICHHs] HA OCHOBE UMEIOIUXCS Y HETO
JaHHBIX. A 711 0OOOCHOBAHHOTO NPUHATUS PELIEHUS B YCJIOBHUSX HEAOCTaTKa WU
n30bITKa HWHGOpPMALMM HEOOXOJMMO B TOM 4YHCIE XOpOIIo CHOPMUPOBAHHOE
BEPOSITHOCTHOE Y CTATUCTUYECKOE MBILICHHE.

VIMeHHO 1M03TOMY OCTpPO BCTajla HEOOXOAUMOCTh COPMHUPOBATH y 00YUArOIIMXCS
(YHKLIMOHAJIBHYI0 TPaMOTHOCTb, BKJIIOYAIOLIYI0 B c€0S B KaueCTBE HEOThEMIIEMOM
COCTABJISIIOLIEH YMEHHE BOCIPUHUMATh MU KPUTHUYECKH aHAJIU3UPOBATH MH(POPMALIHIO,
IIPEJICTABICHHYIO B Pa3jIMyYHbIX (POpMax, MOHUMATh BEPOATHOCTHBIN XapaKTep MHOTUX
peanbHbIX MPOLECCOB M 3aBUCUMOCTEH, MPOM3BOAUTH IMPOCTEHUIINE BEPOSTHOCTHHIE
pacuersl.

3HAKOMCTBO B YY€OHOM Kypc€ C OCHOBHBIMM NpHHIMIAMU cOopa, aHaau3a
W TIPEACTABICHUS JAHHBIX M3 Pa3IW4HbIX cdep KU3HM O0OIlIecTBa M TrOCyIapcTBa
npuoOmaeT oOydalmuxcs K OOIIECTBEHHBIM HHTepecaM. I3ydeHue OCHOB
KOMOMHATOPUKM pPAa3BUBACT HAaBBIKM OpraHU3allMM Iepedopa W TMoJAcCYeTa YHclia
BapHaHTOB, B TOM YHCJE B MNPUKIAAHBIX 3aJadyax. 3HAKOMCTBO C OCHOBaMHU TEOpPUU
rpadoB co3gaeT MaTeMaTHYeCKUil (QyHIaMeHT 1 (OpMUPOBAHUS KOMIIETCHIIUMA
B oOnactu uHGOpMATHKKM W UU(GPOBBIX TexHonoruil. Ilpu wu3yyeHUM CTaTUCTUKH
U BEPOSATHOCTU 00O0TalalOTCsl MPEACTaBICHUs 00Yy4arOIUXCsl O COBPEMEHHON KapTUHE
MHpa U METOJIaX €ro MCCIeI0BaHusA, (OPMUPYETCS MOHUMAHUE POJIM CTATUCTHKU Kak
UCTOYHUKA COLMAIBHO 3HAUMMOM MHPOpMaUUu M 3aKJIaAbIBAlOTCI  OCHOBBI
BEPOSITHOCTHOI'O MBIIUICHHUS.

B cOOTBETCTBMU C JaHHBIMH LIEJIIMH B CTPYKTYpE MpOrpamMMbl y4eOHOro Kypca
«BeposTHOCTh U CTATUCTHKA)» OCHOBHOTO O0IIEro 00pa30BaHMsI BbIAEIIEHBI CIEIYIOLINE
coJiepKaTesbHO-MeTOAMUecKre JIMHUK: «[IpeacTaBineHne NaHHBIX WM ONUcCaTEIbHAs
CTaTUCTHKa», «BeposTHOCTHY, «7aeMeHThl KOMOWHATOPHUKW», «BBeleHre B TEOpHIO
rpadoBy.

Copepxanne nuHuu «llpencraBieHne NaHHBIX M OIMCATENbHAs CTATUCTUKA»
CIIY’)KUT OCHOBOM is1 (HOPMHUPOBAHUSI HABBIKOB pabOThI ¢ MH(POpMAIIMEH: OT YTCHUS U
uHTepnpeTranuun MHPOPMAINK, TPEACTAaBIEHHON B TaOnuIax, Ha JuarpaMmax u
rpadukax, no0 cOopa, MPEACTaBICHUS M aHajiu3a JAHHBIX C MCIOJb30BaHUEM
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CTaTUCTUYECKUX XapaKTEPUCTUK CpEeIHUX M paccenBaHus. PaboTas ¢ JaHHBIMY,
oOydJaroniecss yd4aTcsi CUMTBIBaTh M HHTEPIPETHUPOBATH JAaHHBIC, BBIIBUIATH,
apryMEHTHPOBATh U KPUTHUKOBATh IPOCTEHIIINE TUIIOTE3bl, PA3MBILLIATh HaJl (PaKTOpAMH,
BBI3BIBAIOIIMMH HW3MEHYHMBOCTb, M OLICHHBaTh WX BIMSHHE Ha paccMaTpUBAacMbIe
BEJIMYMHBI U MTPOLIECCHI.

WHTYyUTUBHOE TPEACTABICHWE O CIy4yallHOW W3MEHUYMBOCTH, WCCIEIO0BaHUE
3aKOHOMEPHOCTEN M TEHACHUWH CTAaHOBUTCS MOTHUBHUPYIOIIEW OCHOBOW Il U3Y4YEHUS
TEOpUU BEPOATHOCTEN. bobllloe 3HaUeHNE UMEIOT MPAKTUYECKUE 3aJJaHus], B YACTHOCTHU
OTIBITHI C KIIACCUYECKUMU BEPOSATHOCTHBIMHU MOJEIISIMU.

[TonsiTHE BEPOATHOCTH BBOJIUTCS KaK Mepa MpaBIONo 00U CITy4alfHOTO COOBITHSI.
[Tpu n3ydeHun yueGHOro Kypca o0ydarommecst 3HaKOMATCS ¢ MPOCTEUIIUMU METOIaMuU
BBIYHMCIICHHUSI BEPOATHOCTEH B CIIy4allHBIX JKCIIEPUMEHTaXx C pPaBHOBO3MOKHBIMU
AJIEMEHTApPHBIMU MCXOJaMH, BEPOSTHOCTHBIMHM 3aKOHAMU, ITO3BOJIIOIIMMH CTaBUTh U
pemiath 0oJiee clloKHbIe 3a7aun. B yueOHbIi Kypc BXOJAT HauyalbHbIE IPEICTABICHUS O
CIIy4ailHbIX BEJTMYMHAX U UX YHUCIOBBIX XapaKTEPUCTHUKAX.

B pamkax yuyeOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYyYaromIMXcCs
C MHOXECTBAMU M OCHOBHBIMHU ONEPALMSIMH HaJ MHOXXECTBaAMH, PacCMaTpUBAIOTCS
NpUMEpbl TPUMEHEHHUS [JIs pEelIeHUs 3aJay, a TakKe MCIOJb30BaHUs B JAPYTHX
MaTEeMaTHYECKUX Kypcax U y4eOHBIX IpeIMETax.

B 7-9 knaccax uzydaercst yueOHbIN Kypc « BeposITHOCTh U CTaTUCTHKA», B KOTOPBIN
BXOmAT paszpensl: «lIpencraBieHne JaHHBIX M ONKCATENbHAs  CTATHCTHUKA,
«BeposTHOCTBY, «11€eMEHThl KOMOMHATOPUKWY, «BBeieHue B Teoputo rpadony.

OOmiee 4YMCIO YACOB, PEKOMEHJIOBAaHHBIX Ul M3ydyeHUsi Y4yeOHOro Kypca
«BepositHOoCTh M cratucTHKay, — 102 vaca: B 7 kiacce — 34 vaca (1 vac B Hemeno),
B 8 kiacce — 34 yaca (1 gac B Henento), B 9 kiacce — 34 yaca (1 yac B Hezeno).

COILEPKXAHUE OBYYEHUA
7 KIIACC

[IpeacraBnenrie AaHHBIX B BHAE TaONMI, AMarpamm, rpadukoB. 3amnojgHEHHE
Ta0NUI], YTEHHE U MOCTPOCHUE AHarpaMM (CTOJOUMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenune rpaduKoOB peajbHBIX IMpoleccoB. M3BiedueHne uHPOpMaLMK M3 AUarpaMmm
Y Ta0JIM1I, UCTIOJIb30BAHUE U UHTEPIIpETAlUsl JaHHBIX.

OnucarenpHasi CTAaTUCTUKA: CpelHee apupMeTHdyeckoe, MeAuaHa, pa3zMmax,
HanOoJIbIlIee U HAUMEHbLIEE 3HAaUeHHsI HA00pa YUCIOBBIX TaHHbIX. [ [prMepbl ciyyaiiHON
M3MEHUYMBOCTH.

Crny4yaliHbIN SKCTIEPUMEHT (OMBIT) U cly4dailHOe coObITHE. BeposiTHOCTH M YacToTa.
Posib ManoBeposITHBIX U MPAKTUUECKH JOCTOBEPHBIX COOBITHI B MPUPOE U B OOILECTBE.
MoHeTa 1 urpanapHasi KOCTb B TEOPUU BEPOSTHOCTEN.

I'pad, Bepmmna, pedbpo. Crenens BepiuHbl. Yncio pedbep u cymmapHasi CTEIEHb
BepiuH. [Ipencrasienue o cBa3noctu rpada. Lenu u mukisl. [lytu B rpadax. O6xox
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rpacda (diepoB nyTh). [IpencraBiaenue o0 opueHTHpoBaHHOM rpade. Pemenue 3agau
C TIOMOIIBI0 TPadoB.

8 KJIACC

[IpencraBneHue JaHHBIX B BUAE TaOIUII, JUarpamm, rpadukos.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, MIOJAMHOKECTBO. Oniepanuy HaJ MHOKECTBaAMU:
oObeIMHEHUE, NepecedeHue, NonoiaHeHne. CBOMCTBAa omnepanuid HaJ MHOKECTBAMU:
MIEPEMECTUTENBHOE, COYETATENBHOE, PACIIPEAEIUTENIBHOE, BKIt0UeHus. Mcnonbp3oBanue
rpaduyecKoro MpeACTaBICHUS MHOXKECTB JJIsi OIMMCAHUS PEATbHBIX MPOIECCOB U
SIBJICHUM, ITPU PEILICHUN 33]1a4.

N3mepenne paccenBaHus JAaHHBIX. Jlucrepcuss M CTaHOAPTHOE OTKJIOHEHME
YHCJIOBBIX HA0OPOB. JlnarpamMmMa paccenBaHusl.

DnemMeHTapHbIe COOBITUS ciryyaliHOTro omnbiTa. Ciay4aiiHble coObITHS. BeposiTHOCTH
coObITHI. ONBITBI C PAaBHOBO3MOXHBIMH 3J€MEHTAapHBIMH COOBITUAMU. CiydalHbIN
BbIOOD. CBS3b MEXKIY MAJOBEPOSTHBIMU U MPAKTUYECKH JTOCTOBEPHBIMU COOBITHSIMU B
pupojie, OOIIECTBE U HAYKe.

JlepeBo. CBONMCTBa NIEPEBHEB: €AUHCTBEHHOCTh NYTH, CYIIECTBOBAHUE BUCSYEH
BEPILIMHBI, CBSI3b MEXJAY YHUCIOM BEpUIMH U 4ucioM pebep. [IpaBuno ymHOXKEHHS.
Pemienue 3amau ¢ momoiibio rpados.

[IpotuBononoxueie coobiThs. Iuarpamma Ditniepa. OObeIUHEHNE U IEPECEUEHUE
coObiTnii. HecoBmecTtHble coObITHS. Dopmynia CiOXKeHUsT BEpPOSITHOCTEW. Y CIOBHAs
BepoATHOCTb. [lpaBuino ymHoxeHusa. HeszaBucumeie coObiTus. [lpencraBneHue
JKCIIEpUMEHTa B BHUJE JepeBa. PemieHue 3amady Ha HaXO0XACHUE BEPOSITHOCTEU
C IOMOIIIBIO JIEpEBA CIYYANHOTO AKCIEPUMEHTA, JUarpamm JDiliiepa.

9 KJIACC

[IpencraBienne JaHHBIX B BUJIE TaOJUIl, auarpamM, rpadukoB, UHTEPIPETALIUS
JTaHHBIX. YTeHHEe U TOCTpOEHUE TabuIl, AUarpaMm, rpaKoB MO peaabHbIM JTAHHBIM.

IlepecranoBku u Qakropuan. CodeTaHUss M YUCIO CcOYeTaHUU. TpeyrojJbHUK
[Tackans. Pemenue 3amau ¢ uCmoiab30BaHUEM KOMOMHATOPHKH.

['eomerpuyeckas BeposATHOCTh. CiydyalHbI BBIOOp TOYKHM W3  (UTYPHI
Ha MJIOCKOCTH, U3 OTPE3KA U U3 IYTU OKPY>KHOCTH.

Ucneitanne. Yenex u Heygaya. Cepust MCHbITaHWM 110 mepBoro ycmexa. Cepust
ucneiTanuii bepuymiu. BepostHocTu coObITHIT B cepun ucnibiTaHuil bepryiu.

CnyvailHasg BeJIWYMHA U paclpelieieHHue BeposTHOCTEeW. MareMarndeckoe
oXxuaanue u aucrnepcus. [Ipumepsl MaTEMAaTUYECKOTO OKHUAAHUS KaK TEOPETUUECKOTO
CPEIHEr0 3HAYCHUS BEJINYMHBI. MaTeMaTUYECKOE OXKUIAHUE U JUCIIEPCUS CIyYaHOU
BEJIMYMHBI «YUCJIO YCTIEXOB B CEPUU UCTIBITAHUN bepHym».

[TonsTue o 3akoHe OonbIuX yuces. MizMepeHne BepoITHOCTEH ¢ TOMOIIIbIO YacTOT.
Ponb 1 3HaUeHMe 3aK0HA OONBIINX YHUCEI B PUPOJIE U OOIIECTBE.
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HNPEIMETHBIE PE3YJIBTATBI

[IpeameTHBIE pE3yabTAaThl OCBOCHHUS TPOrPAaMMbI Y4EOHOTO Kypca K KOHITY
oOyueHus B 7 Kjacce.

Yurate wuHpOpMaLMIO, TNPEACTABICHHYI0 B TalOiuIax, Ha Jauarpammax,
MPEICTaBIIATh JaHHbIE B BUJIE TAOUI, CTPOUTH AUATPAMMBI (CTOIOUKOBBIE (CTOI0UYATHIE)
U KPYT'OBBIE) [10 MAaCCUBAaM 3HAUCHUH.

OnuceIBaTh U HHTEPIIPETUPOBATH PEAJIbHBIE YMCIIOBBIE JAHHBIE, IPE/ICTABICHHBIC B
Tabnuiax, Ha AuarpaMMax, rpadukax.

Hcnonb30Bath AJi1 ONUCAHUS JAHHBIX CTATUCTUYECKUE XapaKTEPUCTUKH: CPEIHEE
apudmernyeckoe, MeaaHa, HauOOJbIlIee U HAMMEHbIIIEE 3HAUCHUS, pa3Max.

HmeTs npencTaBiaeHue o CilydaiiHOM M3MEHYMBOCTH HA PUMeEpax LIeH, PU3NIECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX HAHHBIX, UMETh IPEACTABICHHE O CTATUCTUYECKOMN
YCTOMYHUBOCTH.

[IpeameTHbIe pe3yJabTaThl OCBOEHHUS MPOrpaMMbl Y4EOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce.

N3BnekaTs u peoOpa3oBbIBaTh MH(YOPMALIHIO, MMPEICTABICHHYIO B BHJC TaOJIHII,
auarpamm, rpauKoB, MPEJICTABIATh JaHHbIE B BUJIE€ TaOJMII, JUarpamMmm, rpauKoB.

OnuceIBaTh TaHHBIE C MOMOIIBIO CTATUCTUYECKUX NTOKA3ATENEH: CPETHUX 3HAUYCHHI
1 Mep paccerBaHus (pa3Max, TUCIIEPCUS M CTaHAAPTHOE OTKJIIOHCHHE).

HaxomuTh 9acTOTBHI YHCIOBBIX 3HAYECHWH W YacTOTHI COOBITHI, B TOM YHCIE
10 pe3yybTaTaM U3MEPEHUN U HAOJIIOICHUH.

Haxonuth BEpOSTHOCTH CIIy4alHBIX COOBITHII B OIbBITaX, 3Has BEPOATHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM YHCJIC B OINBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU
COOBITHSIMU.

Hcnonb3oBath rpadudeckue MOJEIH: JIEPEBO CIIYYalHOTO JKCIIEPUMEHTA,
qyarpamMMbl DWIiepa, YuciIoBas mpsmast.

OnepupoBatTh MOHATUIMU: MHOKECTBO, TOAMHOKECTBO, BBITIOJIHATH ONEpallii Ha/l
MHO)KE€CTBAMHU: OOBEAUHEHHE, IEPECCUCHHE, JOMOJTHEHUEe, IEePEUYUCIIATh DJIEMEHTHI
MHOXECTB, IPUMEHATh CBOMCTBA MHOKECTB.

Hcnonb3oBath rpadgudeckoe mpeAcTaBIeHEe MHOKECTB U CBSI3EH MEXKTy HUMHU IS
OTIMCaHUS TIPOIIECCOB U SBJICHUH, B TOM YHCJIE TIPH PEIICHUH 3a7a4 U3 JPYTUX YICOHBIX
MPEIMETOB U KyPCOB.

[IpeameTHBIC pE3yJabTAaThl OCBOCHUS TPOrPaMMBI Y4EOHOTO Kypca K KOHITY
oOy4denus B 9 kiacce.

W3Bnekath u mpeoOpa3oBbIBaTh HMH(OPMAILNIO, MPEACTABICHHYIO B Pa3IUIHBIX
HMCTOYHUKAX B BHJE TaONIWl, auarpamm, rpadukoB, MPEICTaBIATh JAHHBIE B BHJE
Ta0NuILl, TUarpaMm, rpauKoB.
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Pemarp 3amauM  OpraHuM30BaHHBIM  IEpeOOpPOM  BapHaHTOB, a  TaKke
C MCTIOIb30BaHNEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonp30BaTh ONMCAaTENbHBIE XaPAKTEPUCTUKH U1 MACCHUBOB YHCIJIOBBIX JTaHHBIX,
B TOM YHCJIE CPEIHUE 3HAYCHHSI U MEPBI PaCCEUBAHUS.

HaxoauTe 4acTOThl 3HAYEHUH M YaCTOTHI COOBITHS, B TOM YHCJE IOJIB3YACH
pe3yJibTaTaMy MPOBEACHHBIX U3MEPEHUI U HAOJIIOICHUH.

HaxonuTtb BEpOSITHOCTH CITy4ailHbIX COOBITHI B U3yYEHHBIX ONBITAaX, B TOM YUCJIE B
OIbITaX C PaBHOBO3MOKHBIMH JIEMEHTApPHBIMU COOBITUSIMHU, B CEPHSIX HCHBITAHUM 110
IIEPBOr0 YCIIEXa, B CEPUSIX UCIBITAHUN bepHyuin.

VMeTp npeAcTaBiIeHUE O CIIy4aiiHOW BEJIMYMHE U O PACTIPEAEICHUHN BEPOSATHOCTEN.

HNmetrh mpencTtaBieHHEe O 3aKOHE OONBIIMX YHCEN KaK O MPOSBICHUU

3aKOHOMEPHOCTH B CIy4YalHOH HM3MEHYMBOCTM M O POJHM 3aKOHA OOJBIIMX YHCEN
B IPUPOJIE U OOILIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
Haunmenosanue paznena |[KommuecTo OCHOBHOE cOJIep>KaHKE OcHOBHBIE BUJIBI JEATEIBHOCTH O0YYAIOIIUXCS
(Temsl) Kypca 4acoB
[IpencraBieHne JaHHBIX 7 [IpencraBnenue qaHHBIX OcBauBarh CIoco0bI MPEACTABICHUSA

B TaOnuuax. [Ipaktuueckue
BBIYHCJICHUSI TIO TAOJTUYHBIM
JnaHHbIM. V3BNeueHue

U MHTEPIpETaIns
TaOIMYHBIX TAHHBIX.
[Ipaktrnueckas pabota
«Tabmuisy.

['padmueckoe
MPEICTABICHUE TAHHBIX

B BHJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOJI0YATHIX)
auarpamM. UreHue u
MOCTPOEHUE AHArpamMM.
[Tpumeps! nemMorpaduueckux
JarpaMM.

[IpakTrueckas padora
«JlmarpamMmbI»

CTaTUCTUYECKUX JAHHBIX M YMCIIOBBIX MaCCUBOB
C MOMOILBIO TAOJIUIL ¥ IUArPaMM C UCIIOJIb30BAHUEM
aKTyaJbHBIX U BaXHBIX JTaHHBIX (IeMorpaduueckue
JAHHBIE, POU3BOCTBO MPOMBIIIJIEHHOM

Y CEJIBbCKOXO3SIMCTBEHHOW NMPOAYKIINH,
OOILIECTBEHHBIE U PUPOJIHBIE SIBJICHU).

N3yuats MeToabI pabOTHI ¢ TAOTMYHBIMU

U rpauueCKUMHU NPECTABICHUSIMHU JAHHBIX

C MOMOIIIBIO IU(PPOBBIX PECYPCOB B XOJI€
MPAKTUYECKUX PadOT

OnucaresapHas CTAaTUCTUKA

Yucnossie HaOophl. CpenHee
apudmernyeckoe.

OcBauBaTh NOHSATHSI: YUCIIOBOK HaOOp, Mepa
HEHTpaJbHON TeHACHIIMU (Mepa IIEHTpa), B TOM YHCIIe
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Menunana yucioBoro Habopa.

Y CcTOMYUBOCTH MEIUAHEI.
[IpakTudeckas padbota
«CpenHue 3HaUCHU.
HauGonplee n HauMeHbIIIEE

3HAYCHHUS YUCIIOBOTO HAabopa.

Pasmax

cpenHee apupMeTHUECKOe, MEANaHa.

OnuceIBaATh CTATUCTUYECKUE TAHHBIE C TOMOIIBIO
CpeIHero apu(MeTH4ecKoro U MeJuaHsbl.

Peniats 3agaumn.

H3y4yars cBOMCTBA CPEIHNX, B TOM YHCIIE

C MIOMOIIIBIO IU(PPOBBIX PECYPCOB, B XOJI€
IPAKTUYECKUX padoT.

OcBauBaTh NOHATHSA. HaUOOJIbIIIEE M HAUMEHbBIIIEE
3HAYEHHS YMCIOBOTO MACCUBA, pa3Max.

PemaTh 3a1a4u Ha BBIOOp crioco0a onucaHus
JAHHBIX B COOTBETCTBUU C PUPOION JAHHBIX

U LEJISIMU UCCIIEI0BaHUS

CiyyaliHasi UBMEHYMBOCTD

CiyyaiiHast ”3BMEHYHUBOCTh
(mpumepsr). Yactora
3HAYEHHI B MaCCHBE
JNaHHbIX. [ pynmupoBka.
I'mcrorpammel.
[Ipaktruueckas padbota
«Crny4aitHasi '3BMEHYUBOCTb

OcBauBaTh NOHATHSA. YACTOTA 3HAUCHU B MACCUBE
JaHHBIX, TPYIIIUPOBKA JaHHBIX, THCTOTPAMMA.
CTpouTth 1 aHAJN3UPOBATH TUCTOIPAMMBI,
NOAOUPATH MOAXOIAIIAN 1IAr TPYIIIHPOBKHU.
OcBauBaTthb rpaguuecKue nNpeACTaBICHHs Pa3HbIX
BHUJIOB CIIy4allHOW U3MEHYMBOCTH, B TOM UHCIIE

C MOMOIIIbIO LIU(PPOBBIX PECYPCOB, B XOJI€
MPAKTUIECKON pabOTHI

Brenenue B Teoputo rpados

['pad, Bepmmna, pedpo.
IIpencraBiienue 3a1a4u

¢ momortbto rpada. CreneHp
(BaJIEHTHOCTH) BEPIIUHBI.
Yucno pedbep u cyMMapHas

OcBauBath noHsiTusi: rpad, BepunHa rpada, pedpo
rpada, cTerneHb (BaJICHTHOCTh BEPIIIUHBI), LICTIh

U 1UKIL

OcBauBaTh NOHSITHUSA: TTYTh B Tpade, SUIEPOB MyTh,
o0xon rpada, opueHTHPOBaHHBIN Tpad.
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cTerneHb BepuuH. Llens

u 1ukiI. [1yTs B rpade.
[IpencragieHue 0 CBA3HOCTH
rpada. O6xon rpada
(3iis1IEpOB MyTH).
[IpencraBnenue

00 OpHEHTUPOBAHHBIX

rpagax

Pemiath 3a1a41 Ha TOMCK CYMMBI CTEIIEHEW BEPILIUH
rpada, Ha mouck o6xoja rpada, Ha MOUCK MyTel

B OPMEHTHPOBAHHBIX rpadax.

OcBauBaTh c10COOBI ITPEICTABICHUS 3a/1a4 U3 Kypca
anredppl, FEOMETPUH, TEOPUH BEPOSTHOCTEH, IPYrUX
IPEIMETOB C MOMOIUIBIO TpadoB (KapThl, CXEMBI,
ANEKTPUYECKHUE LENH, PYHKINOHAIbHBIE
COOTBETCTBHS) Ha IpUMeEpax

BeposiTHOCTB 1 yacToTa
CIIy4aifHOTO COOBITHUS

CityyaliHbIN OIBIT

U ClIy4ailHOoe cOOBITHE.
BeposATtHOCTh M yacToTa
coObITHsi. Poib
MaJIOBEPOSITHBIX

Y TIPAKTUYECKH JIOCTOBEPHBIX
COOBITHH B IPUPOJIC

u B obmiectBe. MoHeTa

U UTpaJIbHAsI KOCTh B TCOPHH
BEPOSITHOCTEM.
[Ipaktrueckas pabora
«YacToTa BbINaICHUS OpIIay»

OcBauBaTh NOHATHSA CITyYANHBIN ONIBIT

U CcllydyaifHOE COOBITHE, MaJIOBEPOSITHOE

U MPAKTUYECKU JOCTOBEPHOE COOBITHE.

M3yuaTh 3Ha4MMOCTh MaJIOBEPOSITHBIX COOBITUI

B IIPUPOJIE U OOIIECTBE HA BAXKHBIX IPUMEPaAX
(aBapuM, HECHACTHBIE CITy4Yau, 3alIUTa IEPCOHATILHON
uHpOopMaIuy, repesaya J1aHHbIX).

N3y4arh posb KIIACCUYECKUX BEPOSATHOCTHBIX
Mojienelt (MoHeTa, UrpajibHasi KOCTh) B TEOPUH
BEPOSATHOCTEM.

Hao0uro1aTh M M3y4aTh 4acTOTY COOBITHI B IPOCTHIX
HKCIEPUMEHTAX, B TOM YUCJE C OMOIIBIO IIUPPOBBIX
PECYPCOB, B X0JI€ MPAKTUYECKON paboThI

O0o0011eHue,
CUCTEMATH3allA 3SHAHUHN

[IpencraBneHue TaHHBIX.
OnucarenbHas CTaTUCTHKA.
BeposTHOCTS CitydaiiHOTO
COOBITHS

IToBTOPATH N3y4YEHHOE U BBICTPAUBATH CUCTEMY
3HAHUH.

Pemars 3aga4u Ha NPEACTABICHUE U OMTUCAHUE
JIAHHBIX C IIOMOIIBIO U3YYEHHBIX XapPAKTEPUCTHK.
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OO0cyxaaTh NpuMepbI CIIYYaHBIX COOBITHH,
MaJIOBEPOSITHBIX U MPAKTUYECKHU JTOCTOBEPHBIX
CIIy4ailHBIX COOBITHI, X POJIM B IPUPOJIE U KU3ZHU
YeJioBeKa

OBILEE KOJIMYECTBO
YACOB I1O ITPOI PAMME

34
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8 KJIACC
HanmenoBanue pasnena |[KonuuecTBo OcHoBHOE cozepkanne OcHOBHBIE BU/JIbI ACSTEIBHOCTH O0YYarOIINXCS]
(Temsl) Kypca 4acoB
[ToBTOpEeHME Kypca 4 [IpencraBieHue JaHHBIX. IToBTOPATH N3YYEHHOE U BHICTPAMBATDH CUCTEMY

7 xjacca

OnucarenbHasi CTATUCTHKA.
CiyuaiiHasi ©3MEHYMBOCTb.
Cpennue ymncioBoro Habopa.
Cnyqaitnbie cOOBITHSI.
BeposiTHOCTH 1 4aCTOTHI.
Knaccuueckue Mmoaenu
TEOPUU BEPOSTHOCTEHU:
MOHETA U UTPaJIbHAS KOCTh

3HAHUM.

Pemiarb 3aga4m Ha NIpeCTABICHUE U ONIMCAHUE
JIAHHBIX C TIOMOIIBIO N3yYECHHBIX XapAKTEPUCTHK.
Pemiarh 3a1a4u Ha IpeICTaBICHUE ITPYIIIIUPOBAHHBIX
JTAHHBIX U ONMCAHUE CIy4YalHOW N3MEHUYUBOCTH.
Pemiars 3aga4m Ha onpeiesieHUE 4YacTOThI
CIIy4ailHbIX COOBITUI, 00CYKIEHUE TPUMEPOB
CJIy4allHbIX COOBITUI, MaJIOBEPOATHBIX

Y MPAKTUYECKHU TOCTOBEPHBIX CIIYyHYalHBIX COOBITH,
UX POJIY B IPUPOJIE U )KU3HU YEJIOBEKA

Onepauyn

OmnucarenbHast CTATUCTHKA. 4 Otknonenus. ucnepcus OcBauBaTh NOHATHSA: TUCIIEPCUSI U CTAHIAPTHOE
PaccenBanue NaHHBIX YK CIOBOTO Habopa. OTKJIOHEHHE, UCII0JIB30BATh 3TH XapaKTEPUCTUKN
CraHIapTHOE OTKIIOHEHUE JUISl OTTUCAHMSI PACCENBAHMS TAHHBIX.
YHICIOBOI0 Habopa. BoiiBUraThH rUNOTE3bI 00 OTCYTCTBUU WM HATUYUU
JlnarpaMMbl paccenBaHus CBSI3M IO JUarpaMMamM pacCerBaHUs.
CrpouTs AriarpaMMbl pacCEMBaHUs 110 UMEIOILMMCS
JTAHHBIM, B TOM YHCJIE€ C TOMOILIbIO KOMIIBIOTEPA
MHuosxecTBa 4 MHO0XeCTBO, MOAMHOXKECTBO. | OcBaMBaTh MOHATHS: MHOKECTBO, 3JIEMEHT

MHOXKECTBA, IIOAMHOXKCCTBO.
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HaJl MHOKECTBAMHU:
o0beIMHEHUE, TIEpEeCceUCHHUE,
JIOTIOJTHCHHE.
CgolicTBa onepanui
HaJl MHOKECTBAMHU:
MIEPEMECTUTEIBHOE,
coueTaTesbHOE,
pacupeaeuTeNIbHOE,
BKJIFOUCHHUS.
['pacmueckoe
MPEJCTABIICHHE
MHOKECTB

BbInoJIHATH Onepanuu HaJi MHOKECTBAMU:
o0beIMHEHHE, TIEpeceUeHHUE, JOTOTHEHUE.
Hcnosib30BaTh CBOMCTBA: NIEPEMECTUTENBHOE,
COYETATEIIbHOE, PACIIPEICIIUTENBHOE, BKIIFOUCHHS.
Hcnoab3oBaTh rpaguyeckoe MpecTaBIeHUE
MHO>KECTB MPU OMUCAHUU PEATIbHBIX MPOLIECCOB

U SIBJICHUM, TIPU PEIICHUH 3a7a4 U3 IPYTUX yUeOHBIX
MPEIMETOB U KypPCOB

BeposTHOCTS cilydaitHOro
COOBITUSA

DneMeHTapHbIE COOBITHS.
Cryqaitabie cCOOBITHS.
braronpustcTByromume
AJIIEMEHTapHbIE COOBITHSI.
BepostHOCTH COOBITHIA.
OMnBITHI ¢ pABHOBO3MOKHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMH.
Crnyualinbiii BEIOOD.
[Ipaktrueckas pabora
«OnbITHI

C PAaBHOBO3MOKHBIMH
DJIEMEHTAPHBIMU
COOBITUSIMID

OcBauBaTh NOHATHSA. DJIEMEHTAPHOE COOBITHE,
CIIyJaitHOe COOBITHE KaK COBOKYITHOCTD
0JIaroNpUATCTBYIONIUX AJIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOYHBIE 2JIEMEHTAPHBIC COOBITHSI.
PemiaThb 3aga4m Ha BEIYUCIICHUE BEPOATHOCTEN
COOBITHH 110 BEPOSTHOCTSIM JIEMEHTAPHBIX COOBITUI
CIIy4aillHOTO OMbITA.

Pemarb 3a1aum Ha BBIYKCIIEHUE BEPOSITHOCTEN
COOBITHH B OIBITAX C PABHOBO3MOXKHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMH, B TOM YHCJIE

C IIOMOIIIBIO0 KOMITBIOTEPA.

IIpoBoaAMTHL U U3y4YATh ONBITHI

C PaBHOBO3MOYXHBIMH AJIECMEHTAPHBIMU COOBITUSMHU
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(C MCTIOJIB30BAHUEM MOHET, UTPATIBHBIX KOCTEH,
JIPYTUX MOJieJiel) B X0J1€ MPAaKTHYECKON paboThI

Brenenue B Teopuro rpados

Hepeso. CBoiicTBa nepena:
€IMHCTBEHHOCTH ITyTH,
CYIIECTBOBAHUE BUCSIYECH
BEPIITNHBI, CBSI3b MEKIY
YHCJIOM BEPIINH U YUCIIOM
pebep. [IpaBuio ymMHOXKEHUS

OcBauBaTh NOHATHA. IEPEBO Kak Tpad O6e3 nuKia,
BHCsUas BepinHa (JIUCT), BETBb JIepeBa, MyTh

B JIEPEBE, AUAMETP JIEPEBA.

N3yuaTs cBOMCTBA AcpeBa: CYLIECTBOBAHNUE BUCAUYECH
BEPILUHBI, €UHCTBEHHOCTh ITyTH MEXY IBYMS
BEPILIMHAMMU, CBSA3b MEXK/Yy YUCIIOM BEPIINH U YHCIOM
peoep.

PemiaTh 3a1aum Ha NOUCK U NIEPEUNCIIEHUE ITyTEU

B JIEpPEBE, OIPEACIICHUE YUCIIa BEPIIUH I pedep

B JIepeBe, 00X0/1 OMHAPHOTO JIEpeBa, B TOM YHUCIIE

C IPUMEHEHHUEM TIPaBUJia YMHOKEHUS

Crny4daitHble COOBITUS

[IpoTHBOMOIOKHOE COOBITHE.
Juarpamma Diinepa.
OObenMHEeHNE U TIepeceueHre
coosiTuil. HecoBMecTHbIE
coObITusi. @opmyia
CJI0’KEHMS BEPOSTHOCTEN.
[IpaBuiio yMHOXEHUSA
BEPOSATHOCTEM.

VY ciioBHasA BEPOSITHOCTb.
HezaBucumeie coObITHS.
[IpencraBnenue

OcBauBaTh NOHSITHSA. B3aUMHO TPOTUBOTIOJIOKHBIE
COOBITHSI, OTIEpallUK HAJT COOBITUSIMH, OOBCTUHEHNE
U TIepeceueHue CoOObITUH, Aruarpamma Jitniepa
(Diinepa—BeHHa), COBMECTHBIE U1 HECOBMECTHBIC
COOBITHUS.

N3yuyaTh TeopeMbl 0 BEPOATHOCTH 00BETUHEHUS
JBYX COOBITHH ((hOPMYJIBI CIIOKEHUSI BEPOSITHOCTEN ).
Pemarts 3aga4um, B TOM YKCIi€ TEKCTOBBIC 3aa4H
Ha OomnpejesieHue BEPOSTHOCTEH 00bEAUHEHUS U
repeceueHust COOBITUHN ¢ TTIOMOIIBIO YHCITIOBOM
psAMOii, Auarpamm Disepa, GopMyIIbl CIIOKEHUS
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CIIy4alHOT'O SKCIIEPUMEHTA BEPOATHOCTEH.

B BUJIE JIepEBa OcBauBaTh NOHATHS IPABUIIO YMHOKECHUS
BEPOSITHOCTEN, YCIIOBHASI BEPOSITHOCTh, HE3aBUCHUMBIEC
COOBITHS IEPEBO CIYYANHOTO OMbBITA.

N3yuats cBoiicTBa (Ompe/Ie/ICHNS ) HE3aBUCHUMBIX
COOBITH.

Pemiath 3a1a4um Ha ONIPEICIICHUE U UCITOJIB30BAHHUE
HE3aBUCUMBIX COOBITHH.

PemiaTh 3a1a4m Ha NOMCK BEPOSITHOCTEM, B TOM
YHCJIE YCIOBHBIX, C UCTIOJIb30BAHUEM JICPEBA
CIIy4ailHOTO OIbITA

O06006m1eHue, 4 IIpencrasieHue JaHHBIX. IIoBTOPATH N3yUYEHHOE U BBICTPAUBATH CUCTEMY
CHCTEMATU3AIUS 3HAHUN OnucarenbHas CTaATUCTUKA. 3HAHUMU.
['pads1. BepositHOCTB PemiaThb 3aga4m Ha IPEACTABIIEHNUE U OTIMCAHUE
CIIy4aitHOTO COOBITHSI. JTAHHBIX C IOMOIIBIO U3YYEHHBIX XaPAKTEPUCTHK.
DneMeHThl KOMOUHATOPUKHU Pemarts 3agaun ¢ npuMeHeHueM rpados.

Pemarp 3aga4u Ha HAX0XKJICHUE BEPOSTHOCTH
CITy4alfHOTO COOBITHS 110 BEPOSTHOCTSIM
AJIEMEHTAPHBIX COOBITHI, B TOM YHUCJIE B OIBITAX

C PaBHOBO3MOKHBIMH JIEMEHTAPHBIMHU COOBITHSMHU.
Pemars 3aga4u Ha HAX0KIACHUE BEPOATHOCTEU
00BbETMHEHUS U TIEPECCUCHUS COOBITHIA, B TOM UHCIIC
HE3aBHCHMBIX, C UCIIOJIb30BaHUEM IrpadyMuIeCKUX
MPEACTABICHUM U IEPEBA CIYYAUHOTO OIIBITA.
Pematsp 3a1a4u Ha iepedyncICHIE KOMOWHAITII
(4ncia nepecTaHoBOK, YUCIIa COUETAHUI),
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Ha HaXOXKXKIACHUC BGpO}ITHOCTCﬁ COOBITUH
C IPUMCHCHHUCM KOM6I/IHaTOpI/IKI/I, B TOM 4YHUCJIC
C UCII0JIb30BAHUCM TPCYI'OJIbHHUKA ITackams

OBUIEE KOJIMYECTBO 34
YACOB I1O ITPOI PAMME
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9 KJIACC
HaunmenoBanue paznena |KonuuecTBo OcHOBHOE coJiep>KaHue OcHOBHBIE BUJIBI JEATEIBHOCTH 00YYAIOIIUXCS
(Temnl) Kypca 4acoB
[ToBTOpEeHME Kypca 4 [IpencraBieHne TaHHBIX. IToBTOPATH N3YYCHHOE U BHICTPAUBATH CHCTEMY

8 Kiacca

OnucareibHass CTaTUCTHKA.
Ornepanuu HaJy COOBITHSIMU.
HezaBucumocTs COOBITHIA

3HaHUM.

PemaTp 3a1a4m Ha IPE/ICTABIICHUE U OITUCAHUE
JTAaHHBIX.

PemaTp 3agaum Ha HAXO0XK/ICHHUE BEPOSTHOCTEH
00BbETMHEHUS U TIEPECEUCHUS COOBITHM, B TOM UHCIIC
HE3aBHUCHUMBIX, C UCIIOJIb30BaHUEM IpadUuecKux
MPEJICTABICHUM U JEpeBa CIIy4ailHOTO OIbITA.
Pematsb 3a1a4u Ha iepevyrciIeHUE KOMOUHAIINI
(urcna mepecTaHOBOK, YKMCiIa COYETAHUM ),

Ha HaAXOXKJIEHHUE BEPOSITHOCTEN COOBITUI

C MPUMEHEHUEM KOMOUHATOPUKH, B TOM UHUCIIC

C HCMOJIb30BaHKEM TpeyrojbHuka Ilackans

DN1eMEHTbl KOMOMHATOPUKU

[IepecranoBku. @akropua.

CoueraHus ¥ YHUCIIO
codeTaHuu. TpeyrojibHuK
[Tackams. IpakTnyeckas
pabota «Beraucnenue
BEPOSITHOCTEUN

C UCIIOJIb30BaHUEM

OcBauBaTh NOHATHA: KOMOMHATOPHOE MPABUIIO
YMHOXEHHUS, yIOPsA0UeHHAs Iapa, TPOWKa OOBEKTOB,
epecTaHOBKa, (paKTOpUai YUCia, COUYeTaHHEe, YUCIIO
cOoYeTaHui, TpeyrojabHuK [lackamns.

Pemathb 3a1a4u Ha IEPEUNCIICHUE YIIOPSIAOUYECHHBIX
1ap, TpOeK, EPEUHUCICHUE IIEPECTAHOBOK

Y COYETAHUM DJIEMEHTOB Pa3JIMYHbIX MHOKECTB.
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KOMOMHATOPHBIX (DYHKITUN
AIIEKTPOHHBIX TAOIUID)

PemaThb 3a1a4m Ha IPUMEHEHHUE YUCIIa COYCTAHUN

B ajreOpe (COKpallleHHOEe YMHOXKEHUE, OMHOM
HrroToHa).

Pemath, npuMeHsisi KOMOMHATOPHKY, 3a1a91

Ha BBIYHCIICHUE BEPOSITHOCTEH, B TOM YHUCIIE C TTIOMOIIIBIO
AJIEKTPOHHBIX TAOJHII B XOJI€ MPAKTUYECKON PabOTHI

['eomeTprueckas
BEPOSITHOCTh

I'eomeTpuueckas
BEpOSATHOCTh. CiyyaliHbIN
BBIOOP TOUYKU U3 (PUTYPHI
Ha IUIOCKOCTH, U3 OTPE3Ka,
U3 IyT'H OKPYKHOCTH

OcBauBaTh NOHATHE TCOMETPUUECKON BEPOATHOCTH.
PemiaTh 3a1a4M Ha HAXOXKJACHUE BEPOSITHOCTEN

B OIIBITaX, MPEJICTABUMBIX KaK BHIOOP TOUEK

Y3 MHOTOYTOJIbHUKA, KPyra, OTpe3Ka WU TyTH
OKPYHOCTH, YHCJIOBOTO MPOMEXKYTKA

Wcnpitanus bepuyium

UcnbiTanue. Ycnex

u Heynada. Cepus
VCTIBITAHUH 10 TIEPBOTO
ycnexa. cnibiranus
bepuymmu. BepositHocTn

COOBITUH B CEpUM UCTTBITAHHIM

bepnymm. [Ipaktnueckas
pabota «VcnpiTanus
bepnymm»

OcBauBaTh NOHATHA UCTIBITAHKUE, DIIEMEHTAPHOE
coObITHE B UCTIBITAHHUH (YCTIEX U HEyAa4a), CEpHsl
VCIIBITAHUI, HACTYIUIEHUE MIEPBOIO ycrexa
(Heynmaum), cepusi ucnbiTanuii bepuym.

Pemats 3aga4u Ha HAXOXKIECHUE BEPOSTHOCTEU
COOBITHH B CEpUU UCTIBITAHUH JIO IIEPBOTO yCIexa,
B TOM YHCJIE C IPUMEHEHHEM (POPMYJIbI CYyMMBI
r€OMETPUYECKON IIPOTrPECCUM.

Pemats 3a1a4u Ha HAXOXKAECHUE BEPOSTHOCTEU
AJIEMEHTAPHBIX COOBITUI B CEPUU UCTIBITAHHIMA
bepHym, Ha HAX0XKIECHUE BEPOATHOCTHU
ONPENECIICHHOI0 YHCJIa YCIIEXOB B CEPUU UCTIBITAHUN
bepnymn.

N3yuars B X0/1€ NPaKTH4€eCKOH padoThlI,
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B TOM YHCJIE C TOMOIIBIO IIU(PPOBHIX PECYPCOB,
CBOWCTBA BEPOSATHOCTH B CEPUH UCTIBITAHUIN
bepnymm

Cnyualinas BeJIMYMHA

CiyyaiiHast BeTUYMHA

U pacnpeicicHue
BEPOSITHOCTEM.
MaremaTu4yeckoe 0OxKuJaHue
Y JUCIIEPCHUs CIIy4alHON
BeJMYUHEL. [IpuMepsl
MaTeMaTU4YECKOTrO OKHIaHHS
KaK TEOPETUYECKOTO
CPEIHEr0 3HAaYCHUS
BEJTUYMHBI.

[TonsiTue o 3akoHE OOIBITNX
yucein. M3mepenue
BEPOSTHOCTEU C OMOIIIBIO
yacToT. [ [puMeHenue 3akoHa
OOJIBIIIUX YUCETT

OcBOMTH MOHATHSA: CIIyyaliHasl BEJIUYMHA, 3HAYCHUE
CIIy4allHOW BEJIMYMHBI, paclpeeIcHue
BEPOSITHOCTEM.

H3yuaTts u 00cyKIaTh NpUMEPHI TUCKPETHBIX

Y HETPEPBIBHBIX CITyYalHbIX BETUYHH (POCT, BEC
YeJI0BEKa, YACICHHOCTh HACEIICHUs, Apyrue
VU3MEHYUBbIC BEJIMYUHBI, PACCMATPUBABILINECS

B KypC€ CTaTHUCTHUKH), MOJEIbHBIX CIIy4alHBIX
BEJINYVH, CBSI3AHHBIX CO CIIyYalHBIMH OIBITAMH
(OpocaHue MOHETHI, UTPATTBHOU KOCTH, CO CIIy4alHbIM
BBIOOPOM H T. 11.).

OcBauBaTh NOHATHS: MATEMAaTUIECKOE OKHJIAHNE
CJIy4alHOW BEJIMYUHBI KaK TEOPETUUECKOE CPEIHEE
3HAYEHHE, JUCIICPCHS CTyYalHOW BEJIMYUHBI KaK
aHaJIoT JIMCIIEPCUN YUCIIOBOTO Habopa.

PemaTh 3a1a4y Ha BEIYMCIICHUE MATEMATHYECKOTO
0’KMJIaHUS U JUCTIEPCUH TUCKPETHOM CIIy4alHOU
BEJIMYMHBI 110 3aJaHHOMY PacCIIpPEICIICHUIO, B TOM
YUCJIE 33/1a4, CBSI3aHHBIX CO CTPAXOBAHUEM

U JIOTEPESMHU.

3HAKOMHUTBCS C MATEMAaTUYECKUM 0KUJIaHUEM

Y IMCIIEPCUEH HEKOTOPBIX PaCIpeeICHUI, B TOM
YUCJIE PACIIPEICIICHUS CIIyYailHOM BEIIMYMHBI «YUCIIO
YCIIEXOB» B CEPUU UCIIBITAHUN bepHyu.
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M3yuarh 4acTOTy COOBITHS B TOBTOPSIOLINXCS
CIIy4allHBIX OMBITAX KaK CIy4aiHYIO BEJIMUUHY.
3HAKOMHUTBCS C 3aKOHOM OoJbITuX yucen (B popme
bepnyinu): mpu 00JIBIIOM YKCII€ OMBITOB YacTOTa
cOOBITHUS OJIM3KA K €r0 BEPOATHOCTH.

PemaTp 3a1a4u Ha U3MEPEHHUE BEPOSITHOCTEN

C TIOMOIIBIO YaCTOT.

OO0cy:kaaTh poib 3aK0HA OOJIBIINX YUCEI

B 000CHOBaHUM YaCTOTHOT'O METO/1a U3MEPEHUS
BEPOSATHOCTEM.

OO0cyxnaTh 3aKOH OOJIBILIMX YUCEN KAK MPOSIBJICHUE
CTaTUCTUYECKON YCTOMUYUBOCTH B U3BMEHUYUBBIX
SBJICHUSIX, POJIb 3aKOHA OOJIBILIMX YHCEI B IPUPOAE
U B )KU3HHU YEJIOBEKa

O0600uIeHNE, KOHTPOIb 10 [IpeacraBneHue NaHHBIX. IMoBTOPATH N3YYEHHOE U BHICTPAMBATH CUCTEMY
OnucarenpHasi CTaTUCTUKA. 3HaHUH.
BeposiTHOCTB CcityuaitHOTO PemiaThb 3a1a4m Ha IpECTaBICHNE U ONIUCAHUE
COOBITHSA. DJIEMEHTbI JTAHHBIX.

koMOnHaTOpuku. Ciaydaiinsle | PemiaTh 3a1a4m Ha HAXOXKIICHHE BEPOSTHOCTEH
BEJIMYMHBI U PACIIPENCICHUS | COOBITUM, B TOM YHCJIE B ONBITAX

C PaBHOBO3MOHBIMH AJIEMEHTAPHBIMU COOBITUSIMH,
BEPOATHOCTEH 0OBEAMHEHUS U TIEPECECUCHHUSI
COOBITUH, BBIUYUCIISATH BEPOSITHOCTU B OMBITaX

C CEpUsIMU CIIyYalHbIX UCTIBITAHUN

OBLIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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NEPEYEHDb (KOJUPUKATOP) PACIIPEJEJEHHBIX 11O KJTACCAM
IMPOBEPSIEMBIX TPEBOBAHUM K PE3YJIBTATAM OCBOEHUS
OCHOBHOU OBPA3OBATEJBHOM TPOIT'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA30OBAHMUS Y DJIEMEHTOB COJAEP XKAHUSA

IO MATEMATHUKE

B ¢enepanbHBIX M perMOHANBHBIX MPOIEAYpax OIEHKH KadecTBa OOpa30BaHUS
UCIIOJIb3yeTCs MepeueHb (Koau(HKaTOp) paclpeesIeHHbIX 0 KilaccaM IPOBEPSIEMBIX
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHMS OCHOBHOM 00pa30BaTeIbHOW IMPOrpaMMBbl
OCHOBHOTO 001IIeT0 00pa30BaHUs U JIEMEHTOB COACPKAHUS 110 MaTEMaTHKE.

7 KUIIACC

IIpoBepsiemble TPEOOBAHUA K Pe3y/IbTATAM OCBOCHHMS OCHOBHOI 00pa30BaTe/1bHOM
NPOrpaMMbl

Kon IIpoBepsiemMble IPEIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSEMOTO o0pa30BaTebHOM IPOrpaMMbl OCHOBHOTO O0IIET0 00pa30oBaHUs
pe3yJipraTa

1 UYucna 1 BEIYMCICHUS
11 BbinmonHATe,  coyeTass  yCTHBIE W INHCBMEHHBIE  MPUEMBI,

' apu(meTnyeckue 1eUCTBUS C pallMOHAIBHBIMU YUCIAMU

Haxonute  3Ha4eHWs]  YHUCIOBBIX  BBIPAKEHUW,  MPUMEHATH

1.2 pa3zHO00pa3Hbie CIIOCOOBI U TPUEMbI BBIYUCIEHUS 3HAUEHUN TPOOHBIX

BBIPKEHU, COIEpKAIINX OOBIKHOBEHHBIE U AECITUYHbBIE APOOU

[lepexoauTh OT oaHOM (OPMBI 3aMUCH YHCENT K JAPYyrou
(mpeoOpa3oBbIBaTh  ACCATHYHYIO  JApoOb B  OOBIKHOBEHHYIO,

1.3
OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECATHYHYIO IPOOB)

1.4 CpaBHUBATH U yNIOPAI0YMBATH PALMOHAJIBHBIE YNCTIA

1.5 OKpyIJIsITh yncna

BpINONHATE NMPUKUIKY M OLIEHKY PE3YJbTaTa BBIYMCICHHM, OLECHKY
1.6 3HQYEHWM  YMUCJIIOBBIX  BBIPAXKCHHU. BBINOJHATE  JEUCTBUS CO
CTETIECHSIMU C HAaTYpPaJIbHbIMU MOKA3aTEISIMU

HpI/IMeHHTB INPpU3HAKU JCIIMMOCTH, PA3JI0KCHUC HA MHOXHUTCIIN
HaTypaJIbHbBIX YUCCJI

1.7
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Pematsp IMPAaKTHUKO-OPUCHTHUPOBAHHBLIC 3aJa4u, CBA3AaHHBIC C

OTHOLLIEHHEM BEJINYVH, MIPONOPLHOHAIBHOCTBIO BEJINYVH,
1.8 IIPOLICHTAMH, HHTEPIPETUPOBATh PE3YJBTATHl PEUICHUS  3a1ad
Cc Y4€TOM OTpaHUYCHUH, CBSI3aHHBIX co CBOMCTBAMU
paccMaTpuBaEeMbIX OOBEKTOB
2 Anredpanyeckue BbIpaXKEHHUS
21 Hcnonp30BaTh anreOpanyeckyrd TEPMUHOJIOTHMIO W CHMBOJIHUKY,
' IPUMEHSATH €€ B ITPOLIECCE OCBOEHUS yUeOHOTO MaTepHraia
99 Haxonute 3HaueHusi OYKBEHHBIX BBIP@KEHUN TP 3a/JaHHBIX
' 3HAYEHMSX NIEPEMEHHBIX
53 BbImonHaTe mpeoOpa3oBaHUsl 1EJOT0 BBIPAXKEHUS B MHOTOWICH
' IPUBEICHUEM MOJOOHBIX CJIaraeéMbIX, PACKPHITUEM CKOOOK
BBINONHATE YMHOXKEHHE OJHOWICHA HAa MHOTOWIEH M MHOTOWIECHA
2.4 Ha MHOTOWIEH, TPUMEHATh (OPMYJbl KBaJpaTa CyMMbl M KBajpara
pasHocTH
Ocy1ecTBIATh pa3a0KeHUE MHOTOWIEHOB HA MHOKUTENH C IIOMOIIBIO
2.5 BBIHECEHUS 32 CKOOKH O0IIEr0 MHOXUTENS, TPYIITUPOBKH CIIaraeMbIX,
npuMeHeHus1 (POPMyYJI COKPAILIEHHOTO YMHOKEHHUS
26 [IpumensTh mpeoOpa3zoBaHus MHOTOUYJIEHOB JIJIsl PEIICHUS] Pa3IMYHBIX
' 3a/1a4 U3 MaTEMATUKH, CMEKHBIX ITPEAMETOB, U3 PEATBHON MPAKTUKHU
97 Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAJIBHBIMHU ITOKA3aTEISIMU
' JUIs IpeoOpa30BaHUs BBIPAKEHUI
3 YpaBHEHUS U HEPABEHCTBA
Pemlare nuHEWHBIE YpaBHEHHS C OJHOW NEPEMEHHOW, NPUMEHSS
3.1 IIpaBUJIa NIEPEX0JIa OT UCXOAHOTO YPABHEHUS K PAaBHOCUIIBHOMY €MY.
[IpoBepsTh, ABASETCA JIM YUCIO KOPHEM YPaBHEHUS
3.9 [TpumensaTy rpaduyeckue METOJIbl MPH PEHICHUH JIMHEHHBIX
' yYPaBHEHUH U MX CUCTEM
33 [TonGupate npuMepsl ap YUce, IBISIOUINXCS peHIeHHEM JTMHEHHOTO
' YPAaBHEHMUS C ABYMS IIEPEMEHHBIMU
CtpouTh B KOOPJUHATHOM MIOCKOCTH TpadUK JUHEHHOTO YpaBHEHUS
3.4 C IBYMsI TIEPEMEHHBIMU; MOJIB3YACh TpaUKOM, IPUBOAUTH IPUMEPHI
peleHns ypaBHEHUs
35 PemaTte cucTemsl ABYX TUHENHBIX YPABHEHUHN C IBYMS [IEPEMEHHBIMU,

B TOM YHCJIE TpapUIECKH
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CocTaBnsTh U pellaTh JUHEWHOE YPABHEHUE UM CUCTEMY JIMHEHWHBIX

3.6 yYpaBHEHHUH MO YCIOBHUIO 33/Ia4H, HHTEPIPETUPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3a/1a4 NOJIyYCHHBIN PE3YJIbTAT
4 Koopaunate! u rpaduku. OyHkimm
N300paxaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIWE
4.1 3aIaHHBIM KOOpJMHATAM, JIy4H, OTPE3KH, MHTEPBAJIbI, 3alHCHIBATH
YHCJIOBBIE IPOMEKYTKHU Ha alnre0OpandeckoMm si3bIke
42 OTmeuaTh B KOOPJAMHATHOM IIJIOCKOCTH TOYKH IO 3aJIaHHBIM
' KOOpIUHATAM
43 Crpouts rpaduku nunHerHbx ¢pyHkuuid. Ctpouth rpadux QyHKIUU
y =[x
OmnuceiBaTh C MOMOIIBIO (PYHKIHUH H3BECTHBIE 3aBUCUMOCTH MEXKIY
4.4 BEJIMUYMHAMU: CKOpPOCTb, BpEMS, pPACCTOSIHME, LE€HY, KOJIMYECTBO,
CTOUMOCTb, TPOU3BOUTEIBHOCTD, BpeMs, 00bEM padbOThI
4.5 Haxoauts 3HaueHue pyHKINY 0 3HAYEHHIO €€ apryMEeHTa
[lonumate rpaduueckuii crnoco0 MpeACTaBICHUS W aHajau3a
4.6 uH(popMaIy, HU3BJIEKaTh W HMHTEPIPETUPOBATH HH(MOPMAIUIO U3
rpaMKOB peabHbIX IPOLECCOB U 3aBUCUMOCTEM
) BeposiTHOCTB 1 cTaTucTuka
Yurarh nHQOpMALIMIO, TPEACTABICHHYIO B TA0IMIIAX, HA JUAarpaMmMax,
51 NpEACTaBIATh JIaHHBIC B BHAC TaOJWI, CTPOUTH JUATPAMMBI
(cTronbukoBbIe (CTOIOYATHIE) U KPYTOBBIE) 10 MACCUBAM 3HAYCHHI
5 9 OnwuceiBaTh W HMHTEPIPETHPOBATH pEAbHBIC YHCIOBBIE aHHBIE,
' Mpe/ICTaBJICHHbIE B TA0JIMIIAX, HA TUarpaMmax, rpadukax
Wcnonp3oBaTh AN ONUCAHUS  JIAHHBIX  CTATUCTHUYECKHE
5.3 XapaKTePUCTHUKU: CpeHee apudpMeTUIEeCKOe, MeInaHa, HauboJbIee 1
HauMEHbIIIee 3HAYCHUS, pa3Max
HNmeTps npeacraBieHue o CilydalHOM N3MEHYMBOCTH HA IIPUMEpPax LIEH,
5.4 bU3MYECKUX BEJIWYMH, AaHTPOINOMETPUYECKUX JIAHHBIX, HUMETh
IIPEJICTABJICHUE O CTATUCTUYECKOW YCTOMUMBOCTH
6 ['eomeTpus
Pacnio3naBaTh M3ydeHHbIE T€OMETpUYECKUE (UTYPBI, ONPEACTATh UX
B3aMMHOE pPaCHOJIOKEHUE, H300pakaTb TeOMETpUUYECKHe (QUrypsl,
6.1 BBITMIOJIHATh YEPTEXKHU MO YCIOBUIO 3a7aud. M3mepsTh JTUHEWHbIE U

YTJIOBBIC BEJIMYHNHEI. Pemiate 3a1a4M Ha BBIYUCIICHHUEC JJIMH OTPE3KOB U
BCJIMYHUH YTJIOB
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6.2

Jenatb rpyOyr0 OLEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B
peanbHOM JKW3HU, pPa3MEpOB MPHUPOAHBIX OOBEKTOB. Paznmyarh
pa3Mephl 3TUX 0OOBEKTOB 0 MOPSAIKY BETUUHHBI

6.3

CTpOI/ITL YEPTCKHU K TCOMCTPHUICCKHUM 3aJla4aM

6.4

[Tonp30BaThCA MPU3HAKAMU PABEHCTBA TPEYTOJILHUKOB, UCIIOIb30BaTh
MPU3HAKHU U CBOWCTBA paBHOOEPEHHBIX TPEYTOJbHUKOB IIPHU PEILICHUH
3aj1a4

6.5

HpOBOI[I/ITB JJOTHYCCKHC PaACCYKIOCHUA C HCIIOJIB30BaHHUCM
IrCOMCTPHUUICCKHUX TCOPCM

6.6

[lons30BaThCs IIPU3HAKAMH PaBEHCTBA MIPSMOYTOJIBHBIX
TPEYTOJIBbHUKOB, CBOMCTBOM MEIHAHBI, IPOBEACHHON K THIIOTEHY3€E
IIPSAMOYTOJIBHOI'O TPEYTOJIbHUKA, B PELICHUHA N'€OMETPUYECKUX 3a1ad

6.7

OnpenensaTe NapamieIbHOCTh NPSIMBIX C MOMOIIBIO YTIJIOB, KOTOPHIE
oOpasyeT ¢ HUMHU cekymiasi. Onpeaenarsb mapauiebHOCTh MPSIMBIX C
MTOMOIIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOW MPSIMOM JI0 TOYEK
JIPyTrou NpsiMOr

6.8

Pemats 3aJa4H Ha KJI€TYaTOMN 6yMare

6.9

HpOBOIII/ITB BBIYHMCJIICHHNA MW HaAXOIAHUTb YHUCIIOBBLIC U 6YKBCHHI>IG
SHA4YCHHUA YIJIOB B TCOMCTPHYCCKHUX 3aZladaX C HCIIOJIb30BAHUCM
CYMMBI YIJIOB TPCYI'OJIBHUKOB M MHOI'OYI'OJIBHHKOB, CBOMCTB YIJIOB,
06p330BaHHBIX IIpu IMCPCCCUCHHUMN [ABYX IIApAJJICIIBHBIX IIPSAMBIX
ceKymeﬁ. Pemarn MPAaKTHUYCCKUC 3a/la4i Ha HAXOXKACHUC YITIOB

6.10

Brnagete DNOHATHEM TE€OMETPUYECKOTO MeECTa TOYEK. YMETh
ONpENENITh OUCCEKTPUCY yIJla W CEepPEAMHHBIA MEPHEHIUKYISP K
OTpE3Ky KaK F€OMETPUYECKHE MECTA TOUEK

6.11

@opMynUpPOBaTh ONPEACIEHUS OKPY)KHOCTM UM Kpyra, XOp.bl
U JUaMETpa OKPYKHOCTH, IIOJIb30BATHCA MX CBOMCTBAMH. YMETh
IIPUMEHATH 3TU CBOMCTBA IIPU PELICHUH 33/1a4

6.12

Brnanete moHATHEM ONHCAHHOW OKOJIO TPEYTOJbHUKA OKPYKHOCTH,
yMeTh HaxoauTh ee¢ IeHTp. [lomb3oBarbcs (akramMum O TOM, YTO
OMCCEKTPUCHI YIJIOB TPEYTOJbHUKA MEPECEKAIOTCS B OJHOM TOYKE, U
O TOM, YTO CEpEAMHHBIC EPIICHANKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA
MEPECEKAIOTCS B OJTHOM TOUYKE

6.13

Brnagerp mnoHATHEM KacaTelbHOM K OKPYXHOCTH, TOJIb30BaThCS
TEOPEMOM O TEPHEHIUKYISIPHOCTH KAacaTeJIbHOM W  paauyca,
MPOBEICHHOTO K TOYKE KacaHUs
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6.14 [Tonb30BaTbCss MPOCTEHIIMMH T€OMETPUUECKUMHU HEPaBEHCTBAMH,
' MOHUMATh UX MPAKTUYECKUI CMBICI

6.15 [IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE IMOCTPOECHUS C TOMOIIBIO
' HUPKYJIS U TUHEHKH

IIpoBepsieMbIe Y1eMEHTHI COEPKAHUS

Kon [IpoBepsiemMblii 2JIEMEHT COJIepKaHuUs
1 Yucna u BEIYUCIICHUS
Jlpobu OOBIKHOBEHHBIE M JECCATUYHBIC, IEPEXO]T OT OJHOU (POPMBI 3aITUCH
1.1 npoOeit k npyroi. [loHATHE palMOHAIBHOTO YMCIIA, 3alUCh, CPaBHEHMUE,
YHOPAIOYMBAHUE PALIMOHAIBHBIX YUCEN
12 Apudmernueckre IeHCTBHS C pallMOHAIBHBIMK YKciaMu. Pemienue 3amay
' U3 peajbHOM MPAKTUKU HAa YaCTH, HA APOOH
13 Crenenp ¢ HaTypaJbHbIM IMOKa3aTelIeM: ONpeJelieHue, Mpeodpa3oBaHue
' BBIPQKEHHI Ha OCHOBE OIPEEIICHHUS], 3aITUCh OOJIBIINX YUCEN
14 [IpoueHTsl, 3amuch NPOLEHTOB B BUJE IPOOU U IpOOH B BUJIE IIPOLIEHTOB.
' Tpu oCHOBHBIE 3a]a4M HA MPOLEHTHI, PEIICHUE 3a7a4 U3 PEATbHOM MTPAKTUKU
15 [IpumeHeHre TPU3HAKOB JIEJIMMOCTH, pPAa3jOKEHUE Ha MHOXKUTEIU
' HaTypaJbHbBIX YUCE
16 PeanpHpie  3aBucMMOCTH, B TOM 4HClIe TpsiMas ©W  oOpaTHas
' IPOMOPIIMOHAILHOCTH
2 Anrebpanyeckue BbIPAKEHUS
21 IIepemeHHbBIE, YNCITOBOE 3HAUEHUE BBIPAKEHHUS C IEPEMEHHOU. JlonmycTUMBIE
' 3HAYEHUS TICPEMEHHBIX
29 [IpeacraBieHre 3aBUCUMOCTH MEXIy BEIMYMHAMH B BUIE (HOPMYJIBI.
' Brruncienus mo ¢popmynam
53 [IpeoOpazoBanrie  OYKBEHHBIX  BBIPQKECHUM, TOXKICCTBEHHO  paBHBIC
' BBIpaKCHUS
2.4 CBolicTBa CTENEHN C HATYPAJIbHBIM MIOKa3aTelleM
25 OnHowieHsl 1 MHOTOWIEHBI. CTeneHb MHOTOUWIeHa. Cl0)KeHUE, BRBIUUTAHUE,
' YMHOYKCHHUE MHOTOUYJICHOB
@opMyJbl  COKPAIICHHOTO0 YMHOXEHHS: KBagpaT CyMMbl U KBajapar
2.6 | pasnoctu. dopmyna pasHOCTH KBaapaToB. Pa3mojkeHWe MHOTOWIEHOB Ha
MHOXUTEN
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3 YpaBHeHus
31 VYpaBHEeHHE, KOpPEHb YpaBHEHHMsI, MpaBuia MpeoOpa3oBaHMs ypaBHEHHUS,
' PaBHOCUJIBHOCTh YPaBHEHUN
3.9 JluHerHoe ypaBHEHHME C OJHOM NMEPEMEHHOW, YHCJIO KOPHEW JIMHEWHOIO
' YPaBHEHMUS, pEILICHUE JIMHEWHBIX YPABHEHUN
33 CocrapneHue ypaBHEHMI 10 yCIOBUIO 3a7a4l. PellieHrne TeKCTOBBIX 3a7a4
' C MIOMOIIbIO YpaBHEHUI
3.4 | JIuneiiHOe ypaBHEHHE C IByMS IEPEMEHHBIMU U €T0 IpaduK
Cucrema AByX JIMHEWHBIX YpaBHEHUH C JIBYMs IlepeMEHHbIMU. Pemenue
3.5 | cucreM ypaBHEHH cIOcOOOM MOACTaHOBKH. [IprMephl pemeHns TeKCTOBBIX
3a/1a4 C IOMOUIBIO CUCTEM YPaBHEHUI
4 Koopaunate! u rpadguku. OyHKImuu
4.1 Koopaunara Touku Ha npsamon
42 Uucnossle NpOMeEXKyTKU. PaccTosiHue Mexay I1ByMsI TOYKaMHA KOOPIUHATHOU
' TPSIMOiA
43 [IpssmoyrosbHas cucrema koopauHat, ocu Ox u Oy. Abcuucca u opUHaTa
' TOYKH Ha KOOPAMHATHON IIJIOCKOCTH
44 [Tpumepsl rpadukoB, 3aJaHHbIX hopmyiaMu. YTeHre rpa@uKoOB peabHbIX
' 3aBUCHMOCTEH
4.5 [Tonsitue pyuknuu. I'papuk pynkumun. CoricTBa GyHKUMN
4.6 | Jluneitnas ¢pysakius, ee rpaduk. ['paduk pyHkmmn y = [X|
4.7 I'paduueckoe perieHre IUHEHWHBIX YpPaBHEHUH U CHUCTEM JIMHEWHBIX
' ypaBHEHUH
5 BeposiTHOCTB M cTaTUCTHKA
[IpencraBneHue qaHHBIX B BHUJIE TaOJIHIL, JUarpamMm, rpaukoB. 3aroIHEHNE
Ta0NUL, YTEHUWE W TOCTPOEHUE AuarpaMM (CTOJOMKOBBIX (CTOJIOYATHIX)
5.1 U KpyroBbiX). UTeHue TrpaduKoOB pealbHBIX TpolreccoB. l3pneuenue
uH(popManuu W3 AUarpaMM M TaOJUL, KCIOJb30BAHUE U HHTEpIpETalus
TAHHBIX
OnucarenpHasi CTaTUCTUKA: cpelHee apudMeThdyeckoe, MeAMaHa, pa3max,
5.2 | Hambosbliee 1 HAaMMEHbIIIEE 3HAUCHUsI HA0opa YMCIOBBIX JaHHbIX. [Ipumepsl

CIIy4allHOM U3MEHYMBOCTHU
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5.3

Cny4aiiHbIil SKCIIEpUMEHT (OIIBIT) U cliydaiiHoe coObITHE. BeposTHOCTh U
gacToTa. Poiab MajJoOBEpOSTHBIX M MPAKTHYECKH JOCTOBEPHBIX COOBITHIA B
npupoe U B oOiiecTBe. MoHeTa u UrpaibHasi KOCTh B TEOPUH BEPOSTHOCTEN

5.4

I'pad, Bepmmna, pedbpo. Crenenp BepummHbl. Yucno pedep u cymmapHas
creneHb BepinH. [Ipencrasnenue o cesa3Hoctu rpada. Henu u nukiel. [Tytu
B rpadax. OOxon rpada (dinepoB myth). IlpencraBienue 00
opueHTHpoBaHHOM Tpade. Permenne 3anau ¢ momorsio rpadoB

['eomeTpus

6.1

Hauanbenble nonsTus reomerpun. Touka, npsmasi, OTpe30K, JIyd. YTrou. Buabl
yriioB. BeprukanbHble M cMexHBIE Yriabl. buccekrtpuca yrna. Jlomanas,
MHOTOYTOJIbHUK. [lapajuieIbHOCTh U EPIEHUKYISIPHOCTD IIPSIMBIX

6.2

Cummerpuunbie  Qurypbl. OCHOBHBIE CBOMCTBA OCEBOW CHUMMETPHHU.
[IprMepbl CHMMETPHUM B OKPYKAIOIIEM MHUPE

6.3

OCHOBHBIEC TIOCTPOCHUSI C MOMOIIBIO LIUPKYJIA U JMHEHKHU. TpeyroabHUK.
Bricora, Mennana, OuccekTpurca, UX CBOMCTBA

6.4

PaBHOOenpeHHBIE ¥ PABHOCTOPOHHHUM  TpEyrojabHUKU. HepaBeHCTBO
TPEYTOJIbHUKA

6.5

CpoiicTBa ¥ TMpU3HAKU PABHOOEIPEHHOTO TpeyrojbHUKa. [IpusHaku
PaBEHCTBA TPEYTOJIbHUKOB

6.6

CpoiicTBA ¥ TPU3HAKKM MApauIeNbHbIX HpsAMbIX. CymMma  yrioB
TPEyTroJIbHUKA. BHENTHUE YTIIbI TPEYTONbHUKA

6.7

[IpsmoyrosibHbI  TpeyroapbHUK. (CBOWCTBO MEAMaHbl MPSAMOYTOJIBHOTO
TPEYroJIbHUKA, TMPOBEACHHOW K TuUNoTeHy3e. lIpu3Haku paBeHCTBa

MPAMOYTOJIbHBIX TPEYTOJIBbHUKOB. [IpsIMOYTOJIBHBIN TPEYTOJIBHUK C YITIIOM B
30°

6.8

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIbHWKA, HEPABEHCTBO O
JUIMHE JIOMaHO#, Teopema o OojblieM yrjie U OojdbIIed CTOpPOHE
TpeyroJibHUKa. [lepreHauKynsp 1 HaKJIOHHAS

6.9

I'eomerprnueckoe MecTto TOYeK. buccekrpuca yrima W CEepeIUMHHBIN
NEPHEHANKYIIAP K OTPE3KY KaK TEOMETPUUECKHE MECTA TOUEK

6.10

OKpyXHOCTb W Kpyr, XOopAa M JuaMeTp, HuX CBoiicTBa. BzauMmHoe
pacIlONOKEHUE OKpYKHOCTH UM mnpsmou. KacarenbHas U cekyas
K OKPYKHOCTH

6.11

OKpy>XHOCTb, BIIMCAaHHAsA B YroJl. BrincaHHas u onucaHHas OKPY>KHOCTH
TPEYTOJIbHUKA
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8 KJIACC
IIpoBepsieMble TPeOOBAHUSA K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30oBaTeIbHOM
NPOrpamMMbI
Kog [IpoBepsieMble PEeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
IIPOBEPSEMOTO o0pa30BaTenbHOM IPOrpaMMBbl OCHOBHOT'O OOIIETO0 00pa30BaHHUs
pe3yJibraTa
1 Hucna v BBIUKMCIEHUS
Hcnonb3oBaTh  HAyallbHbIE  NPEACTABICHUS O  MHOMXECTBE
11 JNEUCTBUTEIBHBIX YUCEN JIJI1 CPABHEHUS, OKPYIJICHUS U BBIYMCIICHUH,
' U300pakaTh JEHCTBUTEIbHBIE YHCIA TOYKAMU HA KOOPJIUHATHOM
IpSAMOM
[IpumeHsATh TOHSATHE AapUPMETUYECKOTO KBAJAPATHOTO  KOPHS,
12 HaxXOJWTh KBaJpaTHbIE KOPHU, HCHOJB3Yysl TpPU HEOOXOIAUMOCTH
' KaJIbKYJISITOP, BBIMIOJIHATH MPE0Opa30BaHus BRIPAXKEHUHN, COAEPKAITUX
KBaJpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEN
13 Hcnons3oBaTh 3amucu OOJBIIMX M MaJlbIX YHCEI C IOMOIIbIO
' JNEeCATUYHBIX ApoOel u creneHelt yucna 10
2 AnreOpanueckue BbIpaXKECHUS
[IpUMEHATh MOHSTHE CTENEHU C LEJNbIM IOKa3aTEJIEM, BBINOJIHATH
2.1 npeoOpa3oBaHus BBIPAXKECHHUM, COAEp)KAIUX CTENEHH C IEIbIM
MOKa3aTeseM
BBITIONHATE ~ TOXKAECTBEHHBIE  MPEoOpa3oBaHUsS  PAIlMOHAIBLHBIX
2.2 BBIpDQKCHUM HA OCHOBE IMPABWI JCWUCTBUUA HAJ MHOTOWIECHAMU M
anredpandyecKuMu ApoosiMu
2.3 PackiianpiBaTh KBaJpaTHBIM TPEXUJICH HA MHOXXUTEIN
24 [IpuMeHsTh TpeoOpa3oBaHus BBIPAKEHUN JJIsI PEUICHUS Pa3TudHbIX
' 3a/1a4 U3 MaTEMAaTUKH, CMEKHBIX MTPEIMETOB, U3 PEATbHOUN MPAKTUKHU
3 YpaBHEHUS U HEPABEHCTBA
Pemiath nuHeliHble, KBaApaTHbIE YpPAaBHEHHUS U pallMOHAJILHBIC
3.1 YpaBHEHUSI, CBOJIAIIMECS K HUM, CUCTEMBI JBYX YpaBHEHUU C JABYyMS
nepeMeHHbIMU
IIpoBoauTE NPOCTEHINNE WCCIEAOBAHUSA YPABHEHUW U CHUCTEM
3.9 ypaBHEHUH, B TOM 4YHCIE€ C TPUMEHEHHEM TrpaduuecKux
npeAcTaBieHu (ycTaHaBIMBaTh, UMEET JIM YPABHEHHE WJIM CHUCTEMa
YpaBHEHHM PEIICHUS, €CIIH UMEET, TO CKOJIBKO, U TIpoUee)
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3.3

[lepexomuts OT cioBecHOM (OPMYJIUPOBKM 3aJayd K €€
anredpanvyecko MOJIETU C MOMOUIbIO COCTaBJICHUS YPAaBHEHHUS WM
CUCTEMBbl  ypaBHEHHM, WHTEPNPETUPOBATH B  COOTBETCTBHUU C
KOHTEKCTOM 3a/1a4il MOJIyYeHHBIA PEe3yJIbTaT

3.4

[IpuMeEHATH CBOMCTBA YMCIOBBIX HEPABEHCTB U1 CPABHEHUS, OLICHKH,
pelIaTh JUHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHON U UX CUCTEMBI,
naBaTh  TpadUUECKyr0  WUTIOCTPAIMI0  MHOXECTBA  pEIICHUM
HEPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUH

4.1

[lonumath W HCIMOJIB30BAaTh (DYHKIMOHAIBHBIE TOHATUS U S3BIK
(TepMUHBI, CHUMBOJUYECKHE OOO3HAUYECHMsI), ONPEAEIATh 3HAUYCHUE
(GYHKUIHMM MO 3HAYEHUIO apryMeHTa, ONPENENsITh CBOMCTBA (YHKLIUU

o ee rpaduky

4.2

K

Crpouth rpaQuKy >JIEMEHTAPHBIX (QYHKIWMA Buma: Y=_, Yy = X4
X

y = X3, y = |X|, onuceBaTh cBOiicTBa YMCIIOBOM (PYyHKIMH MO €€
rpapuKy

BGPO}ITHOCTB N CTaTUCTHUKA

5.1

W3Bnekats u mpeoOpa3oBBIBaTh WH(OPMAITUIO, TPEICTABICHHYIO B
BUJIC TaONHII, TUarpamm, TpaduKoB, MPEICTABIATH TaHHBIE B BHIC
TabauI, AuarpamMm, rpapukos

5.2

OnuceiBaTh JaHHBIE C TIOMOIIBIO CTATHCTHYCCKUX TTOKa3aTeleH:
CpeIHUX 3HAYCHWA W MeEp paccenBaHus (pasmax, ITUCTICPCHUS U
CTaH/apTHOE OTKJIIOHEHUE)

53

HaxoauTh 4acTOTHI YHCI0BBLIX 3HAYEHHUIH U YaCTOTHI COOBITHM, B TOM
YHCJIE 10 pe3yJbTaTaM U3MEPEHUIN U HaOII0CHU

5.4

HaxoauTh BEpOSTHOCTH CIyYalHBIX COOBITUM B ONBITaxX, 3Has
BEPOSTHOCTU DJIEMEHTapHBIX COOBITHI, B TOM 4YHCIE B OIbBITAX
C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU

5.5

Hcnonp3oBate  rpapuueckue  MOJENIU:  JIEPEBO  CIy4alHOTro
HKCIIEPUMEHTA, AMarpaMMbl Dijiepa, YUCI0Bas MpsMast

5.6

OnepupoBaTh MNOHSATUSIMUA: MHOXECTBO, MTOAMHOKECTBO; BBINOJIHSTH
omepard  HaJl  MHOXKECTBaMH: OOBECIMHEHHE, IIepeceucHHue,
JIOTIOJIHEHUE; TIEPEUUCIATh  DJIIEMEHTBl MHOXKECTB, MPUMEHATH
CBOMCTBA MHOYKECTB
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5.7

Hcnonb3oBaTh rpaduyeckoe MpeACTaBICHUE MHOXXECTB W CBS3el
MEXIy HUMHU JUIsI ONMUCAHUS TPOILIECCOB W SIBIICHUH, B TOM 4YHUCIE
IIPU pEUICHUU 3a]1a4 U3 APYTUX yueOHBIX MIPEAMETOB U KYPCOB

['eomerpus

6.1

Pacnio3naBaTte OCHOBHBIC BHUAbI YCTBIPCXYT'OJIBHUKOB, X 3JICMCHTHI,
MOJIb30BAaThCSI MX CBOMCTBAMHM IIpHU PpCIICHUN I'COMCTPUUCCKUX 3aaad

6.2

[TpuMeHSTh CBOWCTBA TOUYKH IEPECCUCHUS] MEIMAH TPEYroJbHUKA
(meHTpa Macc) B pelieHry 3a1a4

6.3

Brnagete mnoHsTHEM cpeaHEW JMHUM TPEYroJbHUKAa U TpaNeluH,
MPUMEHATh WX CBOWMCTBA NpPU PEIICHUU TIE€OMETPUYECKUX 3a/ad.
[Tonb3oBatbes Teopemort Daseca U TEOPEMOM O MPONOPLIMOHAIBHBIX
OTpPE3Kax, MPUMEHATh UX ISl PEHIEHUS] TPAKTUYECKUX 3a/1a4

6.4

[IpuMeHsATh NpPU3HAKKM TMOAOOMS TPEYrOJbHUKOB B  PEIICHUU
T€OMETPUYECKUX 3a]1a4

6.5

[Tonb3oBaThcs Teopemoit [Tudaropa juist peleHns: FeOMETPUYECKUX |
npakTudyeckux  3agad. CTpouTh  MaTeMaTUYECKyl0  MOJIEIb B
MPaKTUYECKHUX 3a/1a4aX, CAMOCTOSTENIbHO AEJIaTh YEPTEXK U HAXOJIUTh
COOTBETCTBYIOIIHNE IJTUHBI

6.6

Biianerp NMOHATUSAMM CHUHYCA, KOCMHYCAa UM TaHI€HCA OCTPOro yria
NPSAMOYTOJIBHOTO TpeyroibHuKa. [10ap30BaThCAd 3TUMU NOHATUSMU
JUISL PELIEHUS ITPAKTUYECKUX 3a1a4

6.7

Beruncnars (pa3audyHbIMU CIIOCOOAMU) TUIONIAAL TPEYTrOJbHUKA U
IJIOLIAAM MHOTOYTOJIbHBIX (Uryp (MOJB3ysCh, T/A€ HEOOXOIUMO,
KAJIbKYJIATOpOM). [IpUMEHSATh MOMyYEeHHbIE YMEHHS B MPAKTHUYECKUX
3a/1ayax

6.8

Brnanerp  NOHATHSIMM ~ BIIMCAHHOTO W LEHTPAJIbHOTO  YIUIA,
UCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YIVIAX, YIJax MEXAY XOpAaMu
(CeKylmMMH) U yIJie MEXIy KacaTelbHOW M XOpJAOW NpPHU PEIICHHH
TEOMETPUYECKUX 3a]1a4

6.9

BJIaI[eTB IIOHATUCM OIMMCAHHOI'O YCTBIPCXYI'OJIbHUKA, TMPHUMCHATH
CBOMCTBA OIMHMCAHHOTO YCTBIPCXYTOJIbHUKA IIPpU PCIICHUHA 3a1a4

6.10

[IpumMeHsATh TOJIyYeHHBbIE 3HAHUS Ha TPAKTUKE — CTPOUTH
MaTeMaTUYeCKHe MOJENN JJIA 33Jlad pealbHON XKU3HHU U MPOBOIUTH
COOTBETCTBYIOILIME  BBIUMCICHHUS C  TNPUMEHEHHEM  MOJ00us
U TPUTOHOMETPUH (TI0JIb3YACH, 1€ HEOOXOIMMO, KATBKYJISITOPOM)
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IIpoBepsieMblie 3J1IeMEHTBI COAEPKAHUS

Kon [IpoBepsieMblid 3JIEMEHT COIEPKAHUS
1 Yucna u BEIYUCIICHUS
11 KBagpatueiii kopeHb u3 uucina. [loHstue o0 uppalMoHaTIbLHOM YHCIE.
' JlecsiTuuHbIie TPUOIMKEHUS UPPATMOHATIBHBIX YHCET
CaoiicTBa apuMeTHUYECKUX KBAJIPATHBIX KOPHEHM M HX NPUMEHEHHUE K
1.2 MpeoOpa30BAHUIO YUCIOBBIX BHIPAXKEHUM U BEIYUCICHUSIM. J[€IICTBUTEIIbHBIC
qyucia
1.3 | CreneHs c LeTbIM MOKa3aTeNeM U ee cBoiicTBa. CTaHAapTHAsS 3alKUCh YUCIIA
2 Anrebpanyeckue BbIPAKEHUS
21 KBagpatueli  Tpexuies, pa3lIOKEHWE  KBAApaTHOIO  TpEX4JIeHa
' Ha MHOXHUTEIN
2.2 | Aare6panueckas 1po0b. OCHOBHOE CBOMCTBO anreOpandeckoi 1poou
2.3 CrnoxeHue, BBIYUTaHUE, YMHOKECHHE, JIeJIeHHUE anreOpandeckKux apooei
2.4 | PannoHasibHbBIC BRIPAKEHUS U UX IPEOOpa3oBaHue
3 VYpaBHEHUS 1 HEPAaBEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opMynaa KOpPHEH KBaJpaTHOIO YypaBHEHUS.
' Teopema Buera
3.2 Pemenue ypaBHeHUiA, CBOASIIMXCA K JIMHEWHBIM U KBAIPATHBIM
3.3 | [Ipocreiimme npoOHO-paIiioHaIbHBIC YPABHEHHUS
['paduueckas uaTEepHpeTalvs YPAaBHEHUM C IBYMS MIEPEMEHHBIMU U CUCTEM
3.4 JMHEWHBIX YPAaBHEHUU C IBYyMS IepeMeHHbIMU. [Iprmepsl pemenus cucrem
HEJIMHEHHBIX YPABHEHUM C IBYMS ITE€PEMEHHBIMU
3.5 Petienre TeKCTOBBIX 3a7a4 aNreOpanvdeckum crmocooom
3.6 | YucnoBbie HEpaBEHCTBA U X CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HON IEpEMEHHOU
3.8 | PaBHOCHIBHOCTH HEPABEHCTB
3.9 JIuHeliHbIE HEPAaBEHCTBA C OAHOU EPEMEHHON
3.10 | CucTeMbl TMHEHHBIX HEPABEHCTB C OJTHON MIEPEMEHHOMN
4 OyHKIUU
41 [lonsatue @ynkuuu. OO6macTh onpeneneHUuss W MHOXKECTBO 3HAYCHHH
' ¢bynaknuu. CiocoOsl 3aanus QyHKIUI
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4.2 I'paduk pynkuun. UteHne cBOWCTB PyHKIMH 11O €€ TpaduKy
4.3 [Tpumeps! rpadukoB GYHKIUHN, OTPaXKAIOIIKMX PeaTbHBIC MPOIIECCHI
44 OYHKIMY, OMNKCHIBAIOIIME TPSIMYyI0 M OOpaTHYyI0 MPOMOPLUHUOHAIILHBIC
' 3aBHCUMOCTH, UX TPadUKH
4.5 dynknum y = X2,y = X3
4.6 Oynkmum Y =X,y = [X|
4.7 | I'padpuueckoe pelieHrne ypaBHEHUN U CUCTEM YpaBHEHUHN
) BeposiTHOCTB U cTaTHCTHUKA
51 [IpencrapiieHne TaHHBIX B BUE TaOIUII, JUarpamMm, rpagukoB
5.9 MHOXeCcTBO,  JJEeMEHT  MHOXKECTBa,  MOJAMHOXecTBO.  Omeparuu
' HaJl MHOKECTBaMU: OOBEMHEHHE, IEpEeCceUCHUE, TOMOJIHEHNE
53 CaoiicTBa onepanun HaJl MHO>KECTBAMU: MIEPEMECTUTEIBHOE,
' COUYETaTENbHOE, PACTIPEACTUTEILHOE, BKITIOUCHUS
5 4 Hcnonp3oBanne rpadudeckoro MpeaCcTaBICHUS] MHOKECTB ISl ONACAHUS
' peaTbHBIX TIPOIIECCOB U SBJICHUHN, TIPH PEIICHUU 3a71a4.
55 N3mepenue paccenBanus NaHHbIX. [ucniepcust U cTaHAapTHOE OTKJIOHEHWE
' YUCIIOBBIX HA0OPOB. /lnarpamMma paccenBaHuUsI
DOneMeHTapHble COOBITUS cCllydailHoro ombita. CiyyaliHble COOBITHS.
56 BepositHocTn coObITHiA. ONBITBI C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU
' coObrtusiMu.  CrydaiiHpiii  BeIOOp. CBs3b  MEXAY MaJOBEPOSTHBIMHU
Y TIPAKTUYECKU JOCTOBEPHBIMHU COOBITHSMH B TIPUPOJIE, OOIIECTBE M HAYKE
Hepeso. CBoiicTBa J€pEBbEB: E€IMHCTBEHHOCTh IIyTH, CYLIECTBOBAaHUE
5.7 |BUCAYEH BEPIIMHBI, CBSI3b MEXAY YHUCIOM BEpPIIMH W YHCIOM pedep.
[IpaBuno ymHoxxenusi. Pemenue 3aa4 ¢ momoinbio rpados
[IpotuBomnomnoxueie coObiTUA. Juarpamma Ditepa. OObeauHEHUE U
5.8 | mepeceuenue coObiTui. HecoBmecTHbie coObITHA. PopMyna CIIOXKEHHUS
BEPOSITHOCTEUN
59 VYcnoBHas BeposiTHOCTb. [IpaBuno ymHoxxenust. HezaBucumbie coObITHS
[IpencraBmenue HSKkCriepuMeHTa B BHJE JepeBa. Pemenwe 3amad
510 |Ha HaxOoXKJCHHE BEPOSITHOCTEH C TOMOIIBIO JepeBa CIy4yalHOTO
AKCIIEPUMEHTA, AuarpaMmm Diisiepa
6 ['eometpust
6.1 UYeteipexyronpauki. [lapannenorpamMmm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyrosibHUK, pOMO, KBaApAaT, UX IPU3HAKH U CBOMCTBA
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Tpamenusi, paBHOOOKas  Tpamernusi, €€ CBOWCTBA W  TPHU3HAKW.

6.3
[IpssmoyroJibHast Tpaneuus
6.4 Meron ynBoenus menuansl. LlenTpanbHas cummerpus. Teopema Dareca
' Y TeOpeEMa O MPOMOPLIUOHAIBHBIX OTPE3KAX
6.5 CpenHue TMHUU TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyroibHUKa
6.6 [lonobue TpeyronpHUKOB, K0d(pduiueHT mnoaodus. IlpusHaku momolus
' TpeyroibHUKOB. [IpuMeHeHue moaoOust mpu pelIeHUH MPAKTUYECKUX 3a7a4
6.7 @opMmynbel U1 IUIOLIA[M  TPEYroJibHHKA, Mapajuiesiorpamma, pomoba
' U TpaICIHH
6.8 CpoiicTBa 1wiomaneit reomerpudeckux ¢uryp. OTHOIIEHHE MUIOMIAAEH
' MoTI0OHBIX (PUTYP
6.9 Brruucnenue miomasei TpeyroibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTON
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu  perieHun
' MPAKTUYECKUX 3a/1a4
CuHycC, KOCUHYC, TAHT€HC OCTPOr0 yrila MPSMOYTOJbHOTO TPEYroJIbHUKA.
6.11 |OcHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. | PUTOHOMETPHYCCKHE
¢bynkuuu yrios B 30°, 45° u 60°
6.12 BriucanHble U HEHTpaAJIbHBIE YTJIbI, YTOJ MEXIY KacaTeIbHONW M XOPJIOH.
' VYTl MEXY XOpJIaMUi U CEKYIITUMU
6.13 | BriucaHnHble ¥ OMMCaHHBIC YETHIPEXYTOJIbHUKH
6.14 B3auMHoOe pacrnonoxeHue ABYX OKpYykHOCTeW. KacaHue OKpyx HOCTEM.

OO0mue kacaTenbHbIE K IBYM OKPYKHOCTSIM
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9 KJIACC

IIpoBepsieMble TPeOOBAHUSA K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30oBaTeIbHOM
MPOrpaMMbI

Kon [IpoBepsiemblie MpeAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOU
MPOBEPSEMOTO o0pa3oBaTeNnbHOI MPOorpaMMbl OCHOBHOT'O OOIIETO 00pa3oBaHus
pe3ynbTaTta
1 Yucna v BEIYMCIEHUS

CpaBHI/IBaTB " yIIopssao4ruBaThb pallMOHAJIIBHBIC U UPPALHMOHAJIBHBIC
qucia

1.1

BremonusaTe apugmeTnyeckue IeHCTBUS ¢ pallMOHAIBHBIMHI YHCIaMH,
1.2 COYETasi YCTHBIE U MUCHMEHHBIE IIPUEMBI, BBIITOJHATH BBIYUCIICHHUS C
VppaLMOHATbHBIMU YUCIAMU

HaXOIII/ITB 3HAUYCHUS CTEICHEH C OCJIBIMH ITOKAa3aTCIIsIMH U KOpHGfI,

1.3
BBIYUCIIATH 3HAYEHUS YHCIIOBBIX BBIPAKECHUN
14 OKpyrisiTb  ACUCTBUTENBHBIE  YHWCHA,  BBINOJHATH  IPUKUAIKY
' pe3yJIbTaTa BEIYUCIEHUH, OLIEHKY YMCIIOBBIX BBIPAKEHUN
2 YpaBHEHUS U HEPABEHCTBA
21 Pemate yMHEWHBIE W KBaJgpaTHbIE YpPAaBHEHMS, YpPaBHEHUS,
CBOJSIIIMECS K HUM, IPOCTEHIINE TPOOHO-PALIMOHATIbHBIE YPABHEHUS
Pemats cucTeMsl AByX JJMHEWHBIX YPABHEHHM C IBYMS ITIEPEMEHHBIMU
2.2 Y CUCTEMBI IBYX YPAaBHEHHUH, B KOTOPBIX OJTHO YPABHEHHUE HE SIBIIACTCS
JIMHENHBIM
Pemarp TexcToBbIE 3a7aun anreOpanyeckuM CrocoOOM € MOMOIIbBIO
2.3 COCTAaBJICHHsI YPAaBHEHHSI WM CHCTEMBI JBYX YPAaBHEHHUU C JBYMs

NNCPCMCHHBIMHA

[IpoBoauTh TPOCTEHINE WCCIEAOBAHUS YPABHEHUW U CHUCTEM
ypaBHEHH, B TOM 4YHCJI€ C MpPUMEHEHHEM TpaduyecKux
24 NpeACTaBICHUN (HampuMep, ycCTaHaBIMBaTh, MMEET JIM ypaBHEHUE
WIM CHCTeMa YpaBHEHUU pEIICHUsS, €CIU HMEET, TO CKOJIBKO)

Pemiate  nuHEVHBIE HEPABEHCTBA, KBAJAPATHBIE HEPABEHCTBA,
2.5 M300pakaTh perieHrue HEPABEHCTB HAa YHCIIOBOU MPSMOM, 3aHCHIBATh
pELICHUE C MOMOIIBIO CUMBOJIOB

Pemate cucTemMbl JUHEHWHBIX HCPAaBCHCTB, CHCTCMBI HCPABCHCTB,

2.6
BKIIIOYAIOIMKUC KBaApPaTHOC HCPABCHCTBO, I/I306pa)l(aTB PCUICHUC
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CUCTCMbI HCPABCHCTB Ha YHUCJIOBOM HpHMOﬁ, 3aIIMChIBATh PCIICHUC
C ITIOMOIIIBIO CUMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA PH PELIEHUH PA3JIUYHBIX 33144

OyHKIUH

3.1

PacrosHaBath  (YHKIIMH  WM3Yy4CHHBIX  BHAOB.  IlOKa3bIBaTh

CXEMaTHYECKH  pacIojoKeHHe Ha  KOOPAMHATHOW  IUIOCKOCTH

rpagukoB QpyHkimii Buga: Y =kx, y=kx+b, Y=_,y=ax?+bx+c
X

B 3aBHCUMOCTH OT 3HA4YeHHUH K03()()UIMEHTOB, OMUCHIBATh CBOWCTBA

byHKIMMA

3.2

[Toka3piBaTh CXEMATHYECKHM pACTOJIOKEHUE Ha KOOpPJIUHATHOMU

miockoctu rpadukoB QpyHKIM Buaa Y =Jx , ¥ = |X| u onuceIBaTh

CBOMCTBa (DyHKIIMIA

3.3

Crpoutrb M wu300pakaTb CXE€MaTUYECKH TpadUKU KBaJPATHUYHBIX
(GyHKUMIA, ONMHMCHIBATH CBOMCTBA KBAJAPATUYHBIX (PYHKUUNA MO UX

rpadukam

3.4

Pacnio3naBaTh KBaJgpaTHUHyI0 (QYHKLHIO 1O (opMyse, TPUBOAHUTH
OpUMEphl KBAJAPAaTUYHBIX (YHKIMI M3 peaibHOM >KU3HH, (PU3UKH,
TE€OMETPUH

Apudmernueckas 1 reOMETpUYECKas IPOrpeccuu

4.1

Pacno3naBath apuMeTHUECKyI0 M TEOMETPUUYECKYIO MPOTPECCUU
IIPU pa3HbIX Coco0ax 3adaHus

4.2

BBINIONHATS BBIYUCIEHUS C HWCHOJIb30BaHUEM (OPMYN N-TO UjieHa
apru(PpMETUYECKON U T€OMETPUUECKON NMPOrpeccHii, CyMMbI NIEPBBIX N
YJICHOB

4.3

N300paxkaTh 4ieHbI OCIEA0BATEILHOCTH TOUKAaMHU Ha KOOPIMHATHON
IUIOCKOCTH

4.4

Pemate 3amauu, CBS3aHHBIE C YMCJIOBBIMH I10CJIEOBATEIIBHOCTSIMH,
B TOM UYHCII€ 33Ja4d W3 PEAIbHOW JXH3HU (C HCIOJIb30BAHHEM
KaJIbKYJISTOPA, TA(PPOBBIX TEXHOJIOTHIA)

BeposaTHocTh U cTaTUCTHKA

5.1

W3BnekaTs ¥ npeoOpa3oBbIBaTh MH(OPMAIUIO, MPEICTABICHHYIO B
pa3IMYHBIX HCTOYHMKAX B BHUAE TaOJML, auarpamm, TrpaduKos,
MPEACTABIIATH IaHHbBIE B BUJIE TAa0JIUL, AMarpaMM, rpadpuxon
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5.2

Pematn 3aJla4uu OpPraHu30BaHHBIM nepe6op0M BAapHUAaHTOB, a TAKXKC
C HUCITIOJIB30BAHUCM KOM6I/IHaTOpHBIX IMpaBHII 1 MCTOOOB

5.3

HNcnonp3oBaTh ONHUCATEIbHBIC XApaKTCPUCTUKN OJIs1 MACCHUBOB
YUCJIOBBIX MOAHHBIX, B TOM YHCJIC CPCAHHC 3HAYCHUA U MCPbI
PpaCcCCUBaHUA

5.4

HaxonuTh 4acToThl 3HAYEHUNW M YACTOTHI COOBITHUS, B TOM YHCIIE
MOJIB3YSACh pe3yJIbTaTaMU MPOBEICHHBIX U3MEPEHUN U HAOIIOICHUI

5.5

HaxonuTh BEpOSITHOCTH CITy4aiflHBIX COOBITUN B U3yUYEHHBIX OMbITAX, B
TOM YHUCIIE B ONBITaX C PAaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU, B CEPUSX HUCIBITAHUNM 10 TMEPBOr0 yCIEXa, B CEPUsX
WCTbITaHuM bepHryum

5.6

HNmeTp mpencraBieHue O CIIy4YalHOM BEJIMYMHE U O PaACIpPEICIICHUU
BEPOSATHOCTEN

5.7

HmeThs npencTaBieHue o 3aKOHE OOJIBLIMX YHCEN KaK O MPOsBICHUU
3aKOHOMEPHOCTM B CJIyYallHOM HW3MEHYMBOCTH M O pPOJHM 3aKOHA
OO0JIBILINX YUCEI B IPUPOJIE U OOIIECTBE

['eomeTpus

6.1

3HaTh TPUTOHOMETPUYECKUE (PYHKIIUU OCTPHIX YIJIOB, HAXOAUTH C UX
MOMOIIBIO PA3JIMYHBIE BJIEMEHTHI MPSMOYTOJBHOIO TPEYrOJIbHUKA
(«pemeHue MPSIMOYTOJIbHBIX TPEYTOJLHUKOB ). Haxoauts
(C TOMOIIBbIO KAJIbKYJSITOpA) JJIMHBI W YTJbl JJIS HETaOJWYHBIX
3HAUYCHUN

6.2

[Tonp3oBaThCA dhopmynamu MIPUBEACHUS 151 OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKIECTBOM JIJII HAXOXKACHUS COOTHOIICHUI
MEK]ly TPUTOHOMETPUUYECKUMHU BEIIMUUHAMU

6.3

Hcnonb30BaTh TEOpPEMBI CHHYCOB W KOCHUHYCOB ISl HAXOXICHUS
Pa3IUYHBIX JIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYTOJILHUKOBY),
IIPUMEHATH UX IIPU PELICHUU T€OMETPUUECKUX 3a]1a4

6.4

Brnanets moHsTHAMEH TIpeoOpa3oBaHUsS MOI00Us, COOTBETCTBEHHBIX
AJIEMEHTOB TOA00HBIX (uryp. [lonbp3oBaThCs CBOMCTBAMHU MOI00MS
MPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIIATH JUIMHBI M HaXOIUTH YTJIBI
y nmojio0HbIX uryp. [IpuMeHsATh CBOMCTBA MOAO0MS B MPAKTUYECKUX
3ajadyaX. YMETh MPUBOJUTH MPUMEPHl  MOAOOHBIX  (GUTYpP
B OKpYXaloIllleM MUpe

6.5

[Tonb30BaThcsi TEOpeMamMH O MPOHM3BEICHUH OTPE3KOB  XOPI,
O IPOM3BEICHUH OTPE3KOB CEKYIUX, O KBaJpaTe KacaTeIbHON
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6.6

Ilonp30BaTbCd  BEKTOpaMH, IOHUMAaTb HUX  TI'E€OMETPUYECKUU
U (QU3NYECKUN CMBICI, MPUMEHITh UX B PEIICHUH T€OMETPHUECKUX
u pusndeckux 3aaa4. [[puMeHsATh CKaIsIpHOE MPOU3BEICHNE BEKTOPOB
JUISL HAXOXKJICHU JUIMH U YIJIOB

6.7

[Tonp30BaThCs MCTOAOM KOOpAWHAT Ha IINIOCKOCTH, IIPUMCHATH €TO
B PCHICHUU I'COMCTPHUYCCKUX U IIPAKTUICCKUX 3a a4

6.8

Brmanerp NOHATHAMM  TPaBUJIBHOIO  MHOIOYTOJIBHUKA,  JUIMHBI
OKPY’KHOCTH, IUIMHBI IyI'M OKPYKHOCTH W PaJUaHHOM MEphl yIJIa,
YMETh BBIUHCIATH IUIOIIAAbL Kpyra M ero dacrtei. IIpumeHsaTh
IIOJTyYEHHBIC YMEHHUSI B IPAKTUYECKUX 3a/1a9ax

6.9

HaxoauTs ocu Uiu LEHTPbl CHMMETPHUH (UTYD, IPUMEHSATh IBUKEHUS
IJIOCKOCTHU B MPOCTEUIINX CIydassx

6.10

[IpuMEHATh TOJMydYeHHBIC 3HAHUS HA TPAKTHKE — CTPOUTH
MaTeMaTHYECKUE MOJIEIH I 3a7ad peajlbHOW JKU3HH W MPOBOJIUTH
COOTBETCTBYIOIIME  BBIYMCICHHWS C  NPUMEHEHHEM  TOJ00Hs
U TPUTOHOMETPUYCCKHX (YHKIMH (TIOJIB3YSICh, TJIe HEOOXOIMMO,
KaJIbKYJISITOPOM)

HpOBepHeMble AJIEMEHTHBI COACPKAHUA

Kon IIpoBepsieMblii 2IIEMEHT COAEPKAHUS
1 Uucna v BbIYUCICHUS
11 PaunonansHbie yncia, UppallMOHAIbHBIE YHUCIa, KOHEYHbIE U OECKOHEUHbIE
' JCCATHYHBIC POOH
MHOX€ECTBO JECUCTBUTENIBHBIX YHCEJN, JECUCTBUTEIBHBIE 4YHCIA KaK
12 OecKOHEUYHbIE AECSITUYHBbIE ApoOu. B3auMHO O/IHO3HAYHOE COOTBETCTBUE
' MEXAY MHOXKECTBOM JICMCTBUTEIBHBIX YHMCEI W KOOPAWMHATHOM MPSMOI.
CpaBHeHUE NEHCTBUTENBHBIX YHACEIT
1.3 Apudmernueckre AeMCTBUS C JEHCTBUTEILHBIMHU YUCIAMU
N3mepenust, npuOnkeHus, oineHKU. Pa3mepbl OOBEKTOB OKPYKAIOILIETO
14 MUpa, JUIUTEIBHOCTh MPOIIECCOB B OKpykaromem Mmupe. [IpubmmkenHoe
' 3HAUYEHHWE BEJIWYUHBI, TOYHOCTh MNpuOMKeHus. OKpyrJieHHe YHCell.
IIpuknaka 1 OLeHKA pe3yabTaTOB BEIYMCICHUN
2 VYpaBHEHUS U HEPABEHCTBA
2.1 YpaBHEHUS C OJTHOM IEPEMEHHOM
2.2 JInneniHoe ypaBHeHue. Pelienue ypaBHEHUH, CBOAAIIMXCS K JIMHEUHBIM
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2.3 | KBagpaTtHoe ypaBHeHuE. PellieHre ypaBHEHU, CBOASIIIUXCS K KBaJPATHBIM
24 bukBanparHoe ypaBHeHue. llpumepsl pelieHUsT YpaBHEHUW TPEThEH
' Y YETBEPTOM CTEIIEHEN PA3JI0KEHUEM HA MHOKUTEIN
2.5 Pemenue npoOHO-paimoHaIbHbIX YPaBHEHUN
2.6 CucrteMbl ypaBHEHHI
2.7 | YpaBHeHHE ¢ IByMS IEPEMEHHBIMH U €T0 rpaduk
2.8 Pemenue cuctem AByX TMHENHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU
29 Pemenue cuctem IByX ypaBHEHM, OTHO U3 KOTOPBIX JIMHEHHOE, a IPyroe —
' BTOPOI1 CTETIEHU
2.10 |I'paduyeckas uHTEpHIpETaIlMs CUCTEMbI YPaBHEHUM C IBYMSI IEPEMEHHBIMU
2.11 | Pemenne TEKCTOBBIX 3a71a4 anreOpandecKuM CriocooomM
2.12 | YucnoBble HEpaBEHCTBA U MX CBOWCTBA
2.13 | Pemenue MMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHON
2.14 | Pemienuie cucteM JIMHEWMHBIX HEPABEHCTB C OJTHOM MepeMeHHON
2.15 | KBagpaTHble HEpaBEHCTBA
216 ['padmyeckas nHTEpHIpETAIMsI HEPABEHCTB U CHCTEM HEPABEHCTB C JABYMSI
' IIEPEMCHHBIMU
3 OyHKIIUN
31 KBagpatuunas gynkius, ee rpaduk u cBoiictBa. [lapabona, koopauHATHI
' BEPIIMHBI 1TapadOoJIbl, 0Ch CAMMETPHUH MTapa0OJIbI
3.2 | I'padpuxu ¢pynxmwmii y = kx, y = kX + b u ux cBoricTa
3.3 I'paduxu pynxmuit Y = _, y = X3 u ux cBoiicTBa
X
34 |I'paduxu Gynxumii Y= VX, Yy = |X| u ux cBoiicTsa
4 YucnoBbie MOCIeA0BATENILHOCTH
OmnpeneneHre M CHOCOOBI 3aJaHUSl YUCIOBBIX IOCIIEI0BATEIbHOCTEH.
4.1 3amanne TOCIe0BATEIBHOCTH PEKYppPEeHTHOU (opmysoi u GopMyIioi n-
ro 4iIeHa
49 Apudmernueckas nporpeccusi. Dopmynsl N-ro uieHa apupMeTUIeCcKon
' MIPOTPECCUH, CYMMBI TIEPBBIX N YJICHOB
43 I'eomerpuueckas mnporpeccusa. @opmyiibl N-TO 4JiEHA TE€OMETPUYECKON

MPOrPECCHUH, CYMMBI IIEPBBIX N YJICHOB
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N3o0pakeHrne 4YIeHOB apu(PMETHUUECKON U TCOMETPUYECKON IMPOTpecCHid

4.4 TOYKaMHU Ha KOOPJIUHATHOM IJIOCKOCTHU. JIMHEHMHBIN U SKCIIOHEHIUAIbHBIN
pocT
4.5 CJ105kHBIE POLECHTHI
5 BeposiTHOCTB M cTaTUCTHKA
[IpencraBienre JaHHBIX B BUAE TaONMI, JauarpamMM, TIpadUKOB,
5.1 WHTEpOpeTanusi MaHHBIX. UTeHHWE ¥ TOCTPOCHHWE TaOJuIl, aHarpamw,
rpadrKOB MO peaJIbHBIM JIaHHBIM
52 [TepectanoBku u dakropuan
5.3 CoueTaHus ¥ YUCIIO COUYCTAHUIN
5.4 Tpeyronsuuk [lackans. Pemenue 3a1a4 ¢ UCOJIb30BAHUEM KOMOUHATOPUKU
55 ['eomerpuyeckas BepoATHOCTh. CiydailHbIA BBIOOP TOYKH U3 (QUTYPHI
' HA MJIOCKOCTH, U3 OTPE3KA U U3 IYTH OKPYKHOCTH
5.6 UcnbiTanue. Ycenex u Heynada. Cepusi HICOIBITAaHUM 10 IEPBOTO ycexa
57 Cepus ucnbitanuii bepuysu. BepostHocTr cOObITHI B CEPUM UCTIBITAHUN
' bepnymnmu
5.8 CiydaiiHas BEJIMYMHA U PACTIPEICITICHUE BEPOSTHOCTEN
5 9 MaremaTtudeckoe oxujaaHue u aucrnepcus. [IpuMepbl MaTeMaTH4eCcKOro
' OXKHMJIaHUS KaK TEOPETUYECKOT0 CPETHETO 3HAUCHUS BETUYUHBI
510 MareMaTu4eckoe OKHUIAHUE W JAUCIIEPCHS CIYyYaliHOW BEJIIMYHMHBI «YUCIIO
' YCIIEXOB B CEpUH UCIIBITAaHUN bepHyum»
511 [TousTre o 3akoHe OosbIMX uncell. 3mMepeHnre BEpOITHOCTEHN C MOMOIIbIO
' gacToT. Posib ¥ 3HaueHHE 3aKOHA OOJIBIITUX YHUCEI B PUPOE U 00IIEeCTBE
6 ['eometpus
6.1 Cunyc, xocunyc, TanreHc yraoB or 0 gmo 180°. OcHoBHOE
' TPUTOHOMETPUYECKOE TOXAECTBO. DOpMYIIbI MPUBEACHUS
Pemienne TtpeyronpHuUKoB. TeopemMa KOCHMHYCOB M TEOpPEMA CHUHYCOB.
6.2 Pemenne mpakTuueckux 3ajad ¢ MCHOJIb30BAHUEM TEOPEMbI KOCUHYCOB H
TEOPEMBbI CUHYCOB
6.3 ITpeo6pazoBanme nmogodus. [1ogo0me COOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema O TNPOU3BEIECHUU OTPE3KOB XOPA, TEOPEMBI O NPOU3BEACHHU
' OTPE3KOB CEKYIIUX, TEOPEMA O KBaJpaTe KacaTeIbHOU
6.5 Bektop, mmHa  (MOIyZb)  BEKTOpA, COHANpPAaBJIEHHbIE  BEKTOPBI,

IIPOTHUBOIIOJOKHO HAIIPAaBJICHHBIC BCKTOPBLI, KOJJIMHCAPHOCTL BCKTOPOB,
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PaBCHCTBO BCKTOPOB, OIICpAllMM HaAJZ BCKTOPaAMMU. Paznoxenue BCKTOpa
I10 ABYM HCKOJIJIMHCAPHBIM BCKTOPAM

KOOpI[I/IHaTI)I BCKTOpA. CKaJ'IHpHOC IMPOU3BCACHUC BCKTOPOB, IIPUMCHCHHUC

06 JUTSI HAXOXKJICHUSI JIJTUH U YTJIOB
JlekapTOBbI KOOPIWHATHI Ha IMJIOCKOCTH. Y paBHEHUS MPSIMON M OKPY>KHOCTH

6.7 | B KOOpAMHATAX, IEPECEUCHUE OKPYKHOCTEH U MPSAMBIX. MeTOI KOOpIMHAT U
€ro MpUMEHEHHE

6.8 [TpaBUsIEHBIE MHOTOYTOJIBHUKH

6.9 JlnnHa oKpy>KHOCTHU. [ 'paycHas U paaraHHas Mepa yriia, BRIYHCICHUE JJTUH

' JyT OKPYKHOCTEH
6.10 | ILmomanp kpyra, CEKTOpa, CErMEHTa
6.11 JIBVMOKEHUS TUIOCKOCTH M BHYTPEHHHE CHMMETpuUn (GUTyp (dJIEMEHTapHBIC

npencrasiienus). [lapamnensHbiii nepenoc. [loBopor
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MNEPEYEHB (KOAU®UKATOP) TIPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJILHOM
ITPOI'PAMMbI OCHOBHOTI'O OBLIEI'O OBPA3OBAHMSA U 9JIEMEHTOB
COLEPKAHUA ITO MATEMATHUKE

J1J1s TpOBEICHUS] OCHOBHOTO TOCYIaPCTBEHHOTO AK3aMEHa 110 MaTeMaTHKe (Jajree —
OI'D> mo wMaTemMaTHKE) UCIHOJB3yeTcs mepedeHb (KoAupuKaTop) MpOBEpPsAEMbIX
TpeOOBaHUI K pe3yjbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelbHOM IPOrpaMMbI
OCHOBHOTO 00TIIeT0 00pa30BaHUs U AIEMEHTOB COJCPKAHMUS.

HpOBepﬂeMbIe Ha OI'D no maremaTuke TpCﬁOBaHI/IH K pe3yjabTaTaM O0CBOCHHUS
OCHOBHOM Oﬁpa3OBaTeJILHOﬁ nporpaMmMbl OCHOBHOI'O oﬁmero 06p330BaHI/Iﬂ

Kon [IpoBepsiembie TpeOOBaHUA K IPEIMETHBIM PE3yJIbTaTaM OCBOCHHUS
MIPOBEPSEMOTO OCHOBHOI 00pa3oBaTebHON MPOrpaMMbl OCHOBHOTO OOIIETO
TpeOoBaHUs oOpaszoBanust Ha ocHoBe PI'OC
1 YMeHHe omnepupoBaTh IMOHATUSMU: MHOKECTBO, ITIOJMHOXECTBO,

omepaluu HajJ MHOXXECTBaMHU; yMEHUE OMNEPUPOBATh MOHITHUSMHU:
rpad, cBs3HBIA Tpad, nepeBO, LUK, MPUMEHITh UX TMPHU PEIICHUU
3aJla4y; yMEHHUE UCI0JIb30BaTh papuuecKoe MpeACTaBICHUE MHOKECTB
JIJIsl ONMCAaHUs PEAJIbHBIX MPOLIECCOB U SIBICHUM, MPU PEIICHUH 3a7a4
U3 IPYTUX YYEOHBIX MPEIMETOB

2 YMeHue onepupoBaTh MOHATUAMHU: ONPEAEIEHUE, AKCHOMA, TEOPEMA,
JI0Ka3aTEIbCTBO; YMEHHME paClO3HaBaTb HCTUHHBIE W JIOXKHBIC
BBICKA3bIBAHUS, INPUBOJUTH IPUMEPBI W KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPULIAHUS BBICKa3bIBAHUI

3 YMeHue onepupoBaTh MOHITHUSMU: HATypajdbHOE YHUCIIO, MPOCTOE U
COCTAaBHOE YMCJIO, JEJIUMOCTh HATypalbHBIX 4YHCEJN, IPU3HAKHU
JETUMOCTH, 1I€JI0€ YUCI0, MOJIYJb 4uciia, OOBIKHOBEHHAs! IpoOb U
JeCATHYHas JIpoOb, CTAHJAPTHBIA BUJ YHCIIA, PAIIMOHAIBHOE YHCIIO,
UPpPALMOHATIBHOE YHUCIO0, apu(PMETUUYECKU KBAAPATHBIA KOPEHbD;
YMEHHUE  BBIMIOJHATH  JCHUCTBUSL  C  YWCJIaMH, CpaBHHUBATh
U YNOpAIOYMBATH YHWCIIA, MPEACTABIATh YWCIAa HAa KOOPAMHATHOM
NpsSIMOM, OKPYIJIATh 4YHCJIa; YMEHUE JieNlaTh MPUKUIKY U OLICHKY
pe3yabTara BIUYUCICHHM

4 YMeHne onepupoBarh NOHATUSAMU: CTEIEHb C LEIBIM ITOKA3aTeNeM,
apu(pMeTHYeCcKuil KBaJpaTHbI KOPEHb, MHOTOWIEH, alreOpandyeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJlbHOM CTeneHH
Oosbllle €IUHUIIBI; YMEHHUE BBIINOJHATH PacyeThl MO (Qopmyam,
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npeoOpa3oBaHus UENbIX, JIpPOOHO-PALMOHATBHBIX BBIPAKEHUN U
BBIPQKEHUN C KOPHAMH, Pa3I0KEHUE MHOTOUYIEHAa HA MHOXKUTEIH, B
TOM 4YHCIIE C WCIOJb30BaHHEM (GOpPMYyNl Pa3HOCTH KBaJpaToOB U
KBaJpaTa CyMMBbI U Pa3HOCTH

YMeHue onepupoBaTh NOHATHUSAMU: YACIOBOE PABEHCTBO, YPABHEHHUE C
OTHOM TIEPEMEHHOM, YHMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOW; YMEHHE pelaTh JIMHENHBIE U KBAJPATHBIC YPAaBHEHUS,
JpOOHO-pALIMOHAJIBHBIE YPABHEHUSI C OJHOW NEPEMEHHON, CHUCTEMBbI
JBYX JIMHENHBIX YPAaBHEHUM, JUHEHHBIC HEPABEHCTBA U UX CHCTEMBI,
KBaJpaTHblE U JPOOHO-pallMOHAJIbHbIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 33]1a4 U3 IPYTUX NPEeIMETOB
U TPaKTHUYECKUX 3aJay; YMEHUE HCIIOIb30BaTh KOOPJIAWHATHYIO
OpSIMYI0O M KOOPAMHATHYIO IUIOCKOCTb Ul M300paKeHUsI peLeHUi
YPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHune onepupoBaTh MOHATUAMU: PYHKIUSA, Tpa@uK PYHKIINHU, HYITU

byHKIUH, IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEKYTKH
BO3pacTaHus, yObIBaHUS, HauOOJIbLIEE M HAUMEHbIIEE 3HAYCHUS
byHKUINY; yMEHUE ONepUpOBaTh HOHATUSAMU: npsimas

IPONOPLUUOHAIIBHOCTD, JINHEWHAs: QYHKIUS, KBaApaTU4Has QyHKLu,
oOpaTHasi TPONOPLMOHAIBHOCTh, Tapaboiia, rumepOoia; yMEHHE
CTpouTh Tpaduku  (yHKUMHA, HUCIONB30BaTh  Tpaduku IS
ONpENENeHNs]  CBOWCTB  MpPOLIECCOB M 3aBUCUMOCTEH, IS
pelIeHus 3a1ad U3 JIPYruxX y4eOHBIX MPEAMETOB U PEaTbHON KU3HU;
yYMEHHE BbIpaKaTh (OpMyJiaMU 3aBUCUMOCTH MEKIY BEIMUMHAMU

YMmeHue OIIEPUPOBATH MTOHATHUSIMMU: IIOCJIEIOBATEIBHOCTb,
apupmeTnyeckas M  T€OMETpUYECKas  MPOTPEeCcCUU;  YMEHHUE
MCITIOJIb30BaTh CBOMCTBA MOCJEAOBATEILHOCTEHN, (DOPMYIIbI CYMMBI U
oOLIEero 4jieHa MpU PElIeHUH 3aJlad, B TOM YHUCIE 33Jad U3 APYrHX
y4€OHBIX MPEIMETOB U PEeaTbHOM KU3HU

YMeHue pemaTh 3a7aud pa3HbIX TUIOB (B TOM YHCII€ HA IPOLEHTHI,
JOJIM M YacTH, JIBJKEHHE, paboTy, LIEHy TOBAapOB U CTOMMOCTb
MOKYTIOK M YCIIYT, HAJIOTH, 33/1a4d U3 00JIaCTH YIpPaBJICHUS JTUUHBIMU
U CceMelHbIMM (PUHAHCAMH); YMEHUE COCTaBJIATH BbIPAXKECHHUS,
YPaBHEHMs, HEPABEHCTBA M CHUCTEMBl II0 YCJIOBHIO 3aJayH,
UCCIIEIOBATh MOJyYEHHOE PEIICHUE U OL[CHUBATh MPaBA0NO0I00HOCTD
MIOJIYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh MOHATUAMU: PUTYypa, TOUKA, OTPE3OK, MpsMas,
7y, JIOMaHasi, yrojl, MHOTOYTOJIbHHUK, TPEYTOJbHUK, PABHOOEIPEHHBIN
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U PABHOCTOPOHHHMI TPEYTOJbHHUKH, NPSIMOYTOJbHBIA TPEYrOJIbHUK,
MeJuaHa, OMCCEKTpUCa M BBICOTA TPEYTOJIbHUKA, YETBIPEXYTOJIbHUK,
napajuienorpamM, pomO, MNpSAMOYTOJIbHUK, KBaJapaT, Tpamneius;
OKPY’KHOCTb, KPYT, KacaTelbHasl,; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
dburypamu; ymMeHue pemiaTh 3aJaud, B TOM YHCIE U3 MOBCEIHEBHOMN
JKW3HU, HA HAXO0XKJICHUE T€OMETPUUYECKUX BEJIWYMH C NMPUMEHEHUEM
U3YYEHHBIX CBOMCTB QUryp u $pakToB

10

YMeHue omnepupoBaTh MOHATUSAMH: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJBLHUKOB; MapalIeIbHOCTh U MEPIECHANKYISIPHOCTh MPSIMBIX,
VIOl MEXIYy TMPSIMbIMHU, TEPIECHIUKYISIpP, HAKIOHHASA, MPOCKIUs,
noao6ue Guryp, no100HbIE TPEYTOILHUKH, CHMMETPHUSI OTHOCUTEIIBHO
TOYKA WM MPSIMOI; yMEHHE paclo3HaBaTh PABEHCTBO, CHUMMETPUIO
u nojobue Guryp, mapauieIbHOCTh U NEPIEHANKYISIPHOCTh MPSIMbIX
B OKPYXAaIOIIEM MUPE

11

YMeHue onepupoBaTh MOHSATUAMM: [IJIMHA, PACCTOSIHUE, YTOJ
(BeMUMHA yIJIa, CHHYC U KOCHUHYC yrja TPeyroJIbHUKA), IUIOIAb;
YMEHHE OIIEHHUBATh pa3Mephl IMIPEAMETOB U 00BEKTOB B OKPYKAIOIIEM
MUpE; YMEHUE MNPUMEHATH (OPMYJIBI MEpUMETpa W IUIOHIAAU
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPYKHOCTH M IUIOIIAJM Kpyra, oobema
NPSIMOYTOJILHOTO MapaJijieienuIe/la; YMEHUE MPUMEHATh MPU3HAKU
pPaBEHCTBA TPEYTOJBHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA,
teopemy Iludaropa, TPUTOHOMETPUUECKHE COOTHOIICHUS IS
BBIYUCIICHUS JIJIUH, PACCTOSTHUM, TUIOIIAACH

12

YMeHue wu300paxkarb IUIOCKME (UTYpl W HMX KOMOMHAIUH,
IPOCTPAHCTBEHHbIE (GUIYPHl OT PYKH, C TIOMOIIbIO YEPTEKHBIX
UHCTPYMEHTOB U DJJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIU
CUMBOJIbHOMY OITMCaHUIO

13

YMeHue omnepupoBaTh MOHATUSAMH: MPAMOYTOJbHAs  CHCTEMa
KOOpJIMHAT; KOOpPAMHATBl TOYKH, BEKTOp, CyMMa BEKTOpPOB,
NPOU3BEACHUE BEKTOpPAa Ha YHCIO, CKaJISIPHOE MPOU3BEICHHE
BEKTOPOB; yYMEHHUE MCIOJIb30BaTh BEKTOPbl U  KOOPAMHATHI
JUTS IPEICTABIICHUS] JAHHBIX U PELICHMS 3a/1a4, B TOM YUCIIE U3 APYTHUX
y4€OHBIX MPEAMETOB U PEabHOMN )KU3HU

14

YMeHue omnepupoBaTh TMOHSTHUSMU: CTOJOMKOBBIE U KPYTOBBIC
auarpaMMbl, TaONMUIBI, cpeaHee apudmeTHdeckoe, MeauaHa,
HauOOJIbIIIeE U HAUMEHBINIeEe 3HAYCHHUS, pa3Max YHCIOBOTO Ha0Oopa;
YyMEHUE W3BJCKaTh, MHTCPIPETUPOBATh W  MPeoOpPa3OBHIBATH
uH(OpPMAITMIO, TPEICTABICHHYI0O B TaOMWIIaXx W Ha JWarpamMmax,
OTPaXaIoIIyI0 CBOWCTBA W XapaKTEPUCTHKU PEaTbHBIX IMPOIECCOB
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W SIBJICHUH; yMEHUE paclo3HaBaTh HW3MEHYMBBIE  BEIMYHUHbI
B OKPY’KaIOIIeM MHUPE

15

YMeHue ornepupoBaTh MOHATUSIMU: CIyYalHBIA OMNBIT (CITy4YalHBIN
DKCIIEPUMEHT), 3JIEMEHTAPHOE COOBITHE (3JEMEHTapHbIA HCXON)
CIIy4ailHOrO OmbITa, CIy4yailHOE COOBITHE, BEPOSITHOCTH COOBITHS;
yMEHUE HaXOJUTh BEPOATHOCTU CIy4YallHBIX COOBITHI B OIBITax ¢
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pelIaTh
3a/1aud METOJOM OPraHM30BaHHOTO Tepedopa M C UCHOJb30BaHUEM
IIPAaBWJIa YMHOXXCHUS,; YMEHHE OLICHHBATh BEPOSTHOCTH PEAIBHBIX
COOBITHII W SIBJICHUW, MOHUMAaTh POJIb IMPAKTHYECKH JOCTOBEPHBIX
U MaJIOBEPOSTHBIX COOBITUH B OKpYXalOlleM MHpPE U B KU3HH,
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C
3aKOHOM OOJIBILIMX YUCEII U €T0 POJIbIO B MACCOBBIX SIBJICHUSIX

16

YMeHue BbIOMpaTh MOAXOISAIIMNA HU3YYCHHBIM METOA MJii pPEelICHUs
3a7a4¥, MPUBOAUTH MIPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U )KU3HU, PACTIO3HABATH MTPOSBJICHUE 3aKOHOB MAaTEMATUKH B
WCKYCCTBE, OIUCHIBATh OTHACJIBHBIE BBIJIAIOIIMECS PE3YJIbTATHI,
MOJIYYCHHBIC B XOJI€ Pa3BUTHUA MATEMAaTUKHA KaK HAYKH, IPUBOIUTH
MIPUMEPBI MATEMAaTUYECKUX OTKPBITUM U KX ABTOPOB B OT€UYECTBEHHOMN
¥ BCEMUPHOU UCTOPHUH

IlepedyeHb 3JIeMEHTOB COAep:KaHUs, TPOBepsieMbIX HA OI'D mo maTemaTuke

Kon [IpoBepsieMblid AIEMEHT COAEPKAHUS
1 Uucna v BbIYUCICHUS
1.1 | HarypanbHble u uensie uncina. [Ipu3Haku 1eIMMOCTH LENbIX YUCeN
1.2 OOBIKHOBEHHbIE M JECSATHYHbIE JIpOOM, MPOLEHThl, OECKOHEYHbBIE
MIepUOANICCKHE TPOOH
1.3 Panmonanpupie uncna. ApudMeTHYecKHe Orepanuu ¢ paluoHAIbHBIMU
qucllaMu
1.4 JeiicTBuTenbHBIC yncia. ApudMeTHIecKre onepaluu ¢ IeMCTBUTEIIbHBIMU
YUCIIaMU
1.5 [Ipubnu>keHHbIE BBIYUCIICHUS, MIPABUIA OKPYTJICHUS, MPUKUAKA U OLEHKA
pe3ynbTaTa BhIYMCICHUI
2 Anrebpanyeckue BbIPAKEHUS
2.1 BykBeHHbIe BbIpaxeHust (BBIPAXKEHUS C IEPEMEHHBIMHU )
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2.2 Crenensp ¢ nensiM nokaszareneM. CTeneHb ¢ paroHaIbHBIM MOKa3aTEeIEM.
CBoiicTBa cTeneHH
2.3 MHorousieHbl
2.4 AnreOpandeckas apoOb
2.5 Apudmernaeckuit KOpPEHb HaTypaJIbHOU CTEIIEHU. JlenicTBust
¢ apuPMETHUECKUMU KOPHSIMU HATYypaJIbHON CTENEHU
3 VYpaBHeHUs U HEPABEHCTBRA
3.1 | Lensle u apoOHO-parmoHanbHbie ypaBHEHUS. CHCTEMBbI U COBOKYITHOCTH
YpPaBHEHUM
3.2 | Uensie u npoOHO-parioHagbHble HepaBeHCTBAa. CHCTEMBI U COBOKYITHOCTH
HEPABCHCTB
3.3 Penrenne TeKCTOBBIX 3a1a4
4 YucioBbIe MOCIIEI0BATETLHOCTH
4.1 ITocienoBaTeIbHOCTH, CIOCOOBI 3aJIaHUS ITOCIICIOBATEILHOCTEH
4.2 | Apudmerndeckas M reomMeTpudeckas mporpeccur. Dopmyia CIoKHBIX
MIPOLICHTOB
3) OyHKIHH
5.1. | ®yskuusa, crnocodbl 3amanus ¢yHkuud. [padux  Pyskmuu. Oobnacth
ompeneNeHnsT M MHOXECTBO 3HaueHuid Qynkruu. Hymum ¢yHkuu.
[IpomexxyTKkH 3HAKOMOCTOSIHCTBA. [IpOMEXYyTKH MOHOTOHHOCTH (YHKIIHH.
Makcumymbl ¥ MUHUMYMBI (QyHkiuu. HawuOonbiiee W HauMeHbIlee
3HaYCHHUE (DYHKITUU Ha TIPOMEKYTKE
6 KoopannaTtel Ha TpsIMOI U TNIOCKOCTH
6.1 | Koopaunatnas npsmas
6.2 JlekapTOBBI KOOPAMHATHI HA TIJIOCKOCTH
7 I'eomeTpus
7.1 ['eomerpuyeckue GUrypsl U UX CBOMCTBA
1.2 TpeyronpHuk
7.3 MHOroyrojabHuKH
7.4 OKpy>KHOCTb U KPyT
7.5 N3Mepenne reoMeTprUIeCKUX BEIMYUH
7.6 BekTopsl Ha mIIocKOCTH
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8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucartenbHasi CTATUCTHKA
8.2 BepositHOCTh
8.3 | KomOunaropuka
8.4 MHoxecTBa
8.5 I'padsr
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IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC (oTpaxeHbl Kypc «AJjredopay», «I'eomerpusi», «BeposiTHOCTb U CTATHCTUKA)

KoaudecTBO 9acoB 3J'[eKTp0HHLIe

Hara undposBbie
Ne n/m Tema ypoka KonTpoabHbl IIpakTnyeckn
Bcero H3YYECHU o0pa3oBaTejibHbIE
e padoThI e padoThbl
A pecypcbl

YucnoBble BBIPAKEHUS bubmuotexa [JOK

https://m.edso0.ru/863f47e
a

bubmuorexa [JOK

https://m.edso0.ru/863f47e
a

[IpeobpazoBaHue YNCIOBBIX BBIPAKEHHUI

3 Bripaxkenus ¢ nepeMeHHBIMU 1

4 BrIpaxxeHus ¢ nepeMeHHbIMA 1

CpaBHeHuE 3HAUECHUH BBIPAKEHUN bubnnorexa [IOK
https://m.edsoo.ru/863f4el

6

CBoMicTBa IEUCTBUH HAJ YUCIAMH bu6mmorexa [IOK

https://m.edsoo.ru/863f4el
6

bu6mmorexa [IOK

https://m.edso0.ru/863f501
4

IIpuMeHeHne CBOWCTB

ToxnecTBa bu6mmoreka [IOK

https://m.edso0.ru/863f520
8

bu6mmorexa [IOK

https://m.edso0.ru/863f588
4

ToxaecTBeHHbIE TPe0OpazoBaHUs



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5208
https://m.edsoo.ru/863f5208
https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5884
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10 Kontponbnas padora Nel o Teme 1 1 bubnmoreka [JOK
«Beipaxxenus. ToxmecTa» https://m.eds00.ru/863f5a5
0
11 YpaBHeHHE 1 bubnmoreka [JOK
https://m.edso0.ru/863f5bf
€
12 1 bubmnoreka LIOK
VYpaBHEHHE U €r0 KOPHU https://m.edso0.ru/863f5el
0
13 JInHeitHoe ypaBHEHHE C OJTHOU 1 bubmnoreka LIOK
NepeMEeHHON https://m.edso0.ru/863f616
2
14 PerieHue MMHEHHBIX YpaBHEHHH C OJJHOM 1 bubnnorexa IOK
IIEPEMEHHON https://m.edso0.ru/863f635
6
15 Pemienue 3amau 1
16 1 bu6mmoreka [IOK
Pemenne 3a1a4d ¢ TOMOIIBIO YpaBHEHUI https://m.edsoo.ru/863f64d
2
17 1 bu6mmorexa [IOK
Pemenne 3amau https://m.eds00.ru/863f668
0
18 Cpennee apudmMeTnieckoe, pazmax u 1 1 bubnuoteka [IOK
MoJa https://m.edsoo.ru/863f67d
€
19 Cpennee apupmMeTHieckoe, pazmax u 1 bubnuoteka [IOK
MoJa https://m.edsoo.ru/863f6b4
4
20 Menuana kak cTaTuCTHUECKas Bbu6nmuoreka [IOK
XapaKTEepUCTHKA https://m.edsoo.ru/863f6da
6



https://m.edsoo.ru/863f5a50
https://m.edsoo.ru/863f5a50
https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f67de
https://m.edsoo.ru/863f67de
https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6da6
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21

Menunana kak cTaTUCTHYECKAS
XapaKTepUCTHKA

Bu6nmuoreka [JOK

https://m.edso0.ru/863f618
6

22

Kontponbnas padora Ne2 o teme
«YpaBHeHus"

Bu6muoreka [JOK

https://m.edso0.ru/863f72c
4

23

[Tpsimast u oTpe30k

bu6mmoreka [IOK

https://m.edso0.ru/863f765
2

24

JIyd u yron

bubmuoreka [IOK

https://m.edso0.ru/863f711
6

25

CpaBHeHI/Ie OTPE3KOB U YIJIOB

bu6mmoteka [IOK

https://m.edso0.ru/863f783
o

26

Hsmepenue oTpeskoB

27

Pemenue 3ama no reme «M3mepenue
OTPE3KOB)

bu6mmoreka [IOK

https://m.edso0.ru/863f893
a

28

W3mepenue yrios

bu6mmorexa [IOK

https://m.edsoo0.ru/863f7a4
e

29

CMeXHbIE U BEpTUKAJIbHBIE YTIIIbI

bu6mmoreka [IOK

https://m.edsoo.ru/863f7¢c9
c

30

[leprienauKynapHbIE TPSMBIE

bu6mmorexa [IOK

https://m.edsoo.ru/863f7e5
4

31

[ToaroroBka Kk KOHTPOJIBHOI paboTe

Bbu6nmuoreka [IOK

https://m.edso0.ru/863f840
8



https://m.edsoo.ru/863f6f86
https://m.edsoo.ru/863f6f86
https://m.edsoo.ru/863f72c4
https://m.edsoo.ru/863f72c4
https://m.edsoo.ru/863f7652
https://m.edsoo.ru/863f7652
https://m.edsoo.ru/863f7116
https://m.edsoo.ru/863f7116
https://m.edsoo.ru/863f783c
https://m.edsoo.ru/863f783c
https://m.edsoo.ru/863f893a
https://m.edsoo.ru/863f893a
https://m.edsoo.ru/863f7a4e
https://m.edsoo.ru/863f7a4e
https://m.edsoo.ru/863f7c9c
https://m.edsoo.ru/863f7c9c
https://m.edsoo.ru/863f7e54
https://m.edsoo.ru/863f7e54
https://m.edsoo.ru/863f8408
https://m.edsoo.ru/863f8408

denepanbHas pabouas nporpamma | Matemaruka. 5-9 kimaccel (0a30BbIi YPOBEHB)

32 KoHntponbnas padora Ne3 o Teme bub6aunorexa LIOK
«HavanbHbIe TEOMETPUYECKHUE https://m.edso0.ru/863f861
CBEICHUS» a
33 bu6mmoreka [IOK
AHanu3 KOHTPOJIBHOU PabOTHI https://m.edso0.ru/863f8b5
6
34 Yro takoe GyHKIusa?
35 Brrancnenue 3naueHuit GyHKINH 110
dopmyne
36 rpaduk QyHKIHH
37 nocTpoeHue rpagpuKoB GyHKIUI
38 [IpsiMast npONIOPLMOHAIBHOCTD U €€
rpaduk
39 [Tpsimast mpONOPIMOHATIEHOCTD U €€
rpaduk
40 Jluneiinas QyHKUUS U ee rpaduk
41 Jluneiinas QyHKUUS U ee rpaduk
42 Jlu—HeliHas QyHKIUS U ee rpapuk
43 Cucremaru3zanus u 0000IIeHE IO TeMe
«JIuneitHble QyHKINN
a4 Konrtponsnas pabota Ne4 o reme:
"Jluneitnas GpyHkuus"
45 Omnpenenenye CTerneHu ¢ HaTypalbHbIM
HoKazaTeneM
46 VMHOXKEHHUE U JIeJIEHUE CTEIEHEN
47 VYMHOXEHHUE U eJICHUE CTEIEHEN.
Pemenue 3anau
48 Bo3sBenenue B cTeneHb Mpon3BeIeHUS U

CTCIICHHU



https://m.edsoo.ru/863f861a
https://m.edsoo.ru/863f861a
https://m.edsoo.ru/863f8b56
https://m.edsoo.ru/863f8b56
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BOSBCI[GHI/IC B CTCIICHb ITPOU3BCACHUSA U

49 1
CTETeHU

50 OJHOYJIEH U €r0 CTAHAAPTHBIN BHJL 1

ol CIll0KEeHHE U BBIYMTAHKUE OJHOUIEHOB 1

52 VMHOKEHHE OJJHOUIEHOB 1

33 BosBenenue ogHOUICHA B CTENIEHB 1

54 @yHKIMY BUJA Y =X2 U Yy =X3 U UX 1
rpaduku

55 CucremaTtu3zanus 1 000011IeHHE TI0 TeMe 1
«CrerneHp ¢ HaTypaJIbHBIM MOKa3aTeNIeM»

56 KonTponbnas padota Ne5 o reme 1
«CTeneHb ¢ HATYPaJIbHBIM [TOKa3aTeIeM»

S7 TpeyroysbHUKH 1

58 [TepBblii MpU3HAK paBEHCTBA 1
TPEYroJbHUKOB

59 Pemenue 3ama4 Ha MpUMEHEHUE TIEPBOTO 1
IPU3HAKa PABEHCTBA TPEYTOJIbHUKOB

60 MennaHbl, OMCCEKTPHUCH K BBICOTHI 1
TpEyroJbHUKA

61 PaBHOOEIpeHHBIN TPEYTOJIBHUK, €TO 1
CBOICTBa

62 Pemrenue 3anau mo teme 1
«PaBHOOCIPEHHBIH TPEYTOTHHUK

63 Bropoii npu3Hak paBeHCTBa 1
TPEyroJIbHUKOB

64 Pemienue 3agayu Ha mpUMeHEHHE BTOPOTO 1
NpU3HAKa PAaBEHCTBA TPEYTOJIbHUKOB

65 Tperuil npu3HaK paBEHCTBA 1

TPEYrOJIbHUKOB
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Pemrenne 3aaa4 Ha IPUMCHCHHUE TPETHETO

66 IIPU3HAKa PABEHCTBA TPEYTOJIBHUKOB !

6 OKpY>KHOCTb 1

68 [Tpumepsl 3a1a4 Ha TOCTPOCHHE 1

69 Pemenwre 3aj1a4 Ha IOCTPOCHHE 1

70 Pemenue 3agau Ha npUMEHEHUE 1
MIPU3HAKOB PABCHCTBA TPEYTOJbHUKOB

71 Pemenue nmpocreimmx 3amay 1

72 [ToaroroBka Kk KOHTPOJILHOU paboTe 1
KonTponbnas padota Neb6 o reme

73 «Tpeyronpuuku. IIpusnaku paBeHCTBa 1
TPEYrOJIbHUKOBY

74 AHaJIM3 KOHTPOJLHOM PabOTHI 1

75 MHOTro4JICH M €ro CTaHIaPTHBIN BHT 1

76 Clo)KeHue ¥ BEIYMTaHUE MHOTOUYJICHOB 1

77 [IpeoOpazoBaHne MHOTOUJICHOB 1

78 VYMHOXKEHNE OJHOYIIEHA Ha MHOTOYJIEH 1

79 YMHOXKEHME OHOYIEHA HA MHOIOWIEH 1

80 Brinecenne o0IIero MHOKHTEIS 32 1
CKOOKH

81 BriHecenne 001Iero MHOKHTES 32 1
CKOOKH

82 Pemenune ypaBHeHUI 1

33 KonTtponbHas pabora Ne7 o teme 1
«MHOTOYJIEHEI

84 VYMHOKEHE MHOTOWIEHA HA MHOTOYJIEH 1

85 CranmapTHBIN BU MHOTOWIECHA 1

86 YMHOKEHIE MHOTOYJIEHA Ha MHOTOYJIEH 1
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87 PaznoxeHne MHOTOWIEHA HA MHOXKUTEIN )
CHOCOOOM TPYIITUPOBKH

83 Pa3znoxeHre MHOTOYICHA HA MHOYKHTEIN 1
CII0COOOM IpYNIIUPOBKU

39 CucreMmarusanusa 1 00001IeHE 10 TEME 1
«MHOTO4JICHBI»

90 KonTponbHas padora Ne§ o teme: 1 1
"MHuorousneHns"

91 [Tpu3Haky mapaieIbHOCTH MPSIMbBIX 1

92 [Mpu3Haky napayuieIbHOCTH PSIMBIX 1

93 [TpakTuyeckue crocoObl MOCTPOCHUS 1
HapauIeIbHBIX MPSIMBIX

94 Pemenue 3ana4 no reme «Ilpu3Haku 1
NapaICIbHOCTH TPSMBIX»

95 AKcHOMa mapaieIbHBIX MPSIMbBIX 1

96 CBoiicTBa mapayuIeTbHBIX TPSIMBIX 1

97 CBoiicTBa mapayuIeTbHBIX TPSIMBIX 1

08 Pemenne 3ana4 no teme «IlapamiensHbie 1
IPSIMBIC»

99 Pemenue 3amau o teme «llapamiensHbie 1
IpSIMBIE»

100 Pemenue 3amau 1

101 [ToxroroBka Kk KOHTPOJIBHOM paboTe 1

102 KonTtponbHas padora Ne9 o teme 1 1
«[TapannenbHbIE IPSIMBIE

103 AHaJu3 KOHTPOJIBHOH paboThI 1

104 Bo3BeneHue B KBaapaT CyMMBI U 1
Pa3HOCTH JIBYX B
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[IpeobGpazoBanue GopmyJ C TOMOIIBIO

105 KBajpaTa pa3HOCTH U CYMMBI IBYX 1
BBIPAKECHUN

106 PaznoxeHne Ha MHOKUTEIH C TOMOILBIO 1
dbopmyn KBagpaTa CyMMBI M pa3HOCTH
[Ipeobpa3zoBanue BeipaxxeHU ¢

107 MOMOIIbIO (POPMYIT KBaJIpaTa CyMMBI U 1
pa3HoCTH
[TpeoOpa3oBanue BbIpaXKEHUH C

108 MOMOIIBIO POPMYIT KBaipaTa CyMMBI U 1
Pa3HOCTH

109 YMHO)KeHI/IUe Pa3HOCTH JIBYX 1
BBIPKEHUI HA UX CYMMY

110 [TpeoOpa3oBaHue pa3HOCTU ABYX 1
BBIpaXXEHHUI Ha uX cymmyl

111 PaznoxxeHne pa3HOCTH KBaJpaTOB Ha 1
MHOXHUTEIH

112 Pa3noxxeHne pazHOCTH KBaJpaToB Ha 1
MHOXHTEIH

113 PaznoxeHne Ha MHOKUTENU CyMMBI U 1
pasHOCTH KyOOB

114 PaznoxeHre Ha MHOXHUTEIH CYyMMBI U 1
pa3sHOCTH KyOOB

115 Kontponbnas padora Nel0 mo teme 1
«DOpMyIIBI COKPAILIEHHOT'O YMHOKEHHS»

116 Lensle BeIpaskeHUs 1

117 [IpeobpazoBaHue 1EIbIX BRIPAKEHUH 1

118 [IpeoOpazoBaHue 1EIbIX BBIPAKEHUH 1

119 [TprMeHeHue pa3auvHbIX CIIOCOOO0B 1
pa3I0KEHN Ha MHOKUTEIH




denepanbHas pabouas nporpamma | Matemaruka. 5-9 kimaccel (0a30BbIi YPOBEHB)

[TpumeHeHue pa3IMvHbIX CIIOCOOOB

120 1
Pa3NOXKEHUS HA MHOKHUTEIIN

121 3ayer no Teme «CrocoOb! pa3ioKeHUs 1
MHOTOWICHA HA MHOYKHTEIIN

122 KonTposabnas padora Nell o teme 1
«[TpeoOpa3zoBaHuE LENBIX BHIPAKCHHII»

123 CyMMa yrJIoB TpEyrojibHUKA 1

124 Pemenne 3a—nau no reme «Cymma yrioB 1
TPEYTrOJIbHUKA

175 COOTHOILICHHST MEX/TY CTOPOHAMH H 1
yIJIaMH TPEYTOJIbHUKA

126 CooTHOIIEHNS MEXKTy CTOPOHAMU U 1
yIJIaMH TPEYTrOJIbHUKA

127 HepaBeHCTBO TpeyroibHUKa 1

128 [ToaroroBKa K KOHTPOJIBHOM paboTe 1

Konrponsnas padora Ne 12 o teme
129 «CymMMa yriioB TpEyTroIbHHKA. 1 1
HepaBeHCTBO TpeyrojabHUKa»

130 AHam3 KOHTPOJIBHOH padoTHI 1

131 [IpssMoyToIbHBIE TPEYTOIBHUKU U 1
HEKOTOpPbIE UX CBOMCTBa

132 Pemrenue 3aau Ha IPUMEHEHHUE CBOWCTB 1
IPSIMOYTOJBHBIX TPEYTOJIbHUKOB

133 [pu3HaKy paBEeHCTBA MPSIMOYTOJILHBIX 1
TPEYTrOJIbHUKOB

134 Pemenne 3amad mo reme 1

«IpsIMOYTOJIBHBIN TPEYTOJIBHUK

PaccrosiHue OT TOUKH 10 IPSMOM.
135 PaccrosiHMe Mexny napauieIbHbIMU 1
MPSAMBIMU
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136 [TocTpoeHue TpeyroybHUKA 10 TPEM 1
JJIEMEHTaM

137 [TocTpoeHue TpeyrojapHUKa 110 TPEM 1
JJIEMEHTaM

138 Pewmenue 3anau no teme «Iloctpoenue 1
TPEYTroJbHUKA IO TPEM SJIEMEHTAM»
Pewenne 3anau no reme «CoOTHOLIEHUS

139 MEXIy CTOPOHAMH U yTiaMu 1
TPEyroJIbHUKA

140 [MoaroroBka K KOHTPOJILHOM paboTe 1
Kontponbnas pabota Nel3 mo teme

141 «IIpsAMOYTOJIBHBIN TPEYTOJIbHHUK. 1 1
[TocTpoeHue TpeyrojibHUKA [0 TPEM
CTOpOHAM)

142 AHam3 KOHTPOJIBHOH paboThI 1

143 JInneliHoe ypaBHEHHE C ABYMS 1
NepPEMEHHBIMU

144 I'paduk nuHeHOTrO ypaBHEHUs 1

145 ['padux muHEHHOTO ypaBHEHUS 1

146 CucreMbl IMHEWHBIX YPaBHEHUH C AByMS 1
NIEPEMEHHBIMU

147 CucreMbl IMHEWHBIX YPaBHEHUM C AByMS 1
NIEPEMEHHBIMU

148 Crioco6 moICTaHOBKU 1

149 Cnioco0 MoaCcTaHOBKH 1

150 Crocob moIcTaHOBKU 1

151 Croco0 crnoxeHust 1

152 Crioco0 CroKeHust 1

153 Crioco0 CroKeHust 1




denepanbHas pabouas nporpamma | Matemaruka. 5-9 kimaccel (0a30BbIi YPOBEHB)

154 Pemienue cuctem JTMHCHHBIX YpaBHECHHMA 1

155 Pemenune 3ajia1 C OMOLIBIO CHCTEM 1
ypaBHEHU

156 Pewmenune 3a71a1 € OMOILBIO CHCTEM 1
ypaBHEHHI

157 Pewmenune 3a71a1 € OMOILBIO CHCTEM 1
ypaBHEHHI

158 3auer 1o Teme «Cnoco0bl PeILICHH 1
CUCTEM JIUHEHHBIX YPaBHEHHID)
KontponbHas padota Nel4 mo teme

159 «CucreMbl TMHENHBIX YPaBHEHUH U UX 1
pelIeHus»

160 HauanbsHble reomeTpryeckue CBeICHUS 1

161 [Tpu3Haky paBEHCTBA TPEYTOJILHUKOB. 1
PaBHOOEApEHHBIN TPEYTOIBHUK

162 [TapannensHbie npsMble. CBOKCTBa 1

163 CooTHOIIEHHS MKy CTOPOHAMH U 1
yIJIaMy TpeyrojbHHUKa

164 3anauu Ha TIOCTPOCHHE 1

165 [ToBTOpenue. OyHKIMN 1

166 [ToBTOpenue OTHOUWICHBI.

MHorouseHsl

167 [ToBTOpEeHNE @OpMyIIBI COKPAIIEHHOTO 1
YMHOXKEHUS

168 HOBTopeHVHe CucreMbl IMHEHHBIX 1
ypaBHEHUI

169 Wrorosast koHTposibHas paboTta Ne 1
15(monyns anredpa)

170 Hrorosast koHTposibHas paboTta Ne 1 1
16(Moysie TEOMETPHUS)




denepanbHas pabouas nporpamma | Matemaruka. 5-9 kimaccel (0a30BbIi YPOBEHB)

171 BuC.Ilpencrapiienne TaHHBIX B 1
TadIMUIaxX

172 BuC.IlpakTrueckue BHIYUCICHUS 110 1
TaOJIMYHBIM JAHHBIM

173 BuC.M13Bnedyenune u tHTEpIpeTaIus 1
TaOJIMYHBIX TAHHBIX

174 BuC.IIpaktrueckas pabora 1 1

"Ta0yuus!"

BuC.I'paduueckoe npencraBieHue

175 JAHHBIX B BUJIC KPYT'OBBIX, 1
CTOJIOMKOBBIX (CTOJIOYATHIX) AUArpaMM

176 BuC.Ytenue u nocTpoeHue AuarpaMmm. 1
[Tpumeps! neMorpapuvecKkux auarpamm

177 BuC.Ilpaktuueckas 1 1
pabora "Iuarpammsl”

178 BuC.Hucnossie Habopel. CpenHee 1
apudmMeTHueckoe

179 BuC.Yucnossie Habopel. CpegHee 1
apupMeTHIecKoe

180 BuC..Menuana urcnoBoro Habopa. 1
Y cTOMYMBOCTD MEIHAHBI

181 BuC..Menuana urcnoBoro Habopa. 1
Y cTOMYMBOCTD MEIHAHBI




denepanbHas pabouas nporpamma | Matemaruka. 5-9 kimaccel (0a30BbIi YPOBEHB)

182 BuC..ITpaktnueckas padota "Cpennue 1
3HaueHus"

183 BuC.Haubosnbiiee n HaMMEHbIIIEee 1
3Ha4YeHUs YrcioBoro Habopa. Pazmax

184 BuC.Haubosnbiiee n HaMMEHbIIIEe 1
3HAYCHUS YUCIOBOro Habopa. Pazmax

185 BuC.HauGonbiiee 1 HauMeHblIee 1
3HAuUEHUs YUCIOBOro Habopa. Pazmax
BuC.KontpoinbHas pabota 1o reMam

186 "IIpencraBnenue qaHHbIX. OnucarenbHas 1
cTaTucTuka"

187 BuC.Cayyaiinas 1
U3MEHYHMBOCTH (IIPUMEPHI)

188 BuC.Yacrora 3HaueHuii B MacCuBe 1
JTAHHBIX

189 BuC.I'pynnupoBka 1

190 BuC.I'uctorpammet 1

191 BuC.I'ucrorpammsl 1

192 BuC.Ilpaktuueckas pabora "CiydaitHas 1 1
WU3MEHUYUBOCTD"
BuC.I'pad, Bepiuna, pedpo.

193 [IpencraBnenue 3a1auu ¢ TOMOUIBIO 1
rpada
BuC.Crenens (Ball€HTHOCTD) BEPIIUHBI.

194 Uucno pébep u cyMMapHasi CTETIeHb 1
BepunH. Llens u nukin

195 BuC.lens u nuki. ITyts B rpade. 1
[IpencraBnenue o cBsI3HOCTH Tpada

196 BuC.Ilpencrasienue 00 1
OpPUEHTUPOBAHHBIX
rpadax




denepanbhas padouast mporpamMma | MaremaTtuka. 5-9 kiaccel (0a30BbIl yPOBEHb)

197

BuC.CiyyaiiHblii OIBIT U cIy4aiiHOE
coObITHE

198

BuC..BeposTHOCTB 1 4acTOTa COOBITHSI.
Ponp ManoBeposSITHBIX U TPAKTUYECKHU
JIOCTOBEPHBIX COOBITHIA B IPUPOJIE U B
oOiecTBe

199

BuC.MoHerta u urpaipHasi KOCTb B
TEOPHUH BEPOATHOCTEH

200

BuC.Ilpaktuueckas padora "Hacrora
BbINaieHUs opJia"

201

BuC.Kontponenas pabora 1o
TeMaM "Cryyaitnas
W3MEHUYUBOCTb. ['padwr.
BepositHOCTB CIIy4aliHOTO
coObITUs"

202

BuC.IloBropenue,
ob6o6menwue. [Ipencrasienue
JTAHHBIX

203

BuC.IlosTopenue,
0000menne. OnucarenpHas
CTaTUCTHUKA

204

BuC.IloBTropenue, o0o0IIeHHE.
BeposiTHOCTB citydaiiHOTO COOBITHS

OBIIEE KOJIMYECTBO HACOB
10 [TIPOT'PAMME

204

NoanucaHo unpposomn
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