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OdenepanpHas pabodas mporpaMma Mo y4eOHOMY mpeaMmeTy «MareMmaTukay
(yriyOnéHHbIN ypoBeHb) (peaMeTHas obnacts «MaremaTuka u nHbopMaTukay) (nanee
COOTBETCTBEHHO — ITpOrpaMma 1o MaTeMaTHKe, MaTEMaTHKa) BKIIIOYAET MOSICHUTEILHYIO
3alACKY, COAEp)KaHWe OOydYeHHUs, TUTAHUPYEMbIC pPEe3yJbTaThl OCBOCHHS TPOTPaAMMBI
0 MaTeMaTHKe, TEMAaTHIECKOE TUIAHUPOBAHHUE.

HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o MaremMaTuke yriyoJIEHHOTO YPOBHS 1J1sl 0Oydaromuxcst 7—9 kiaccoB
pa3paborana Ha ocHoBe PI'OC OOO. B mporpamMme 1no mareMaTuke Y4YTEHbl UACH U
MOJIOKEHUST KOHIEMIMM Pa3BUTHS MaTeMaTudeckoro obOpaszoBanusi B Poccuiickoii
Oenepannu.

[IpenmeToM MaTeMaTHKU SIBIAIOTCS (QyHAAMEHTaIbHbIE CTPYKTYPhI HAIIETO MUPA —
IPOCTPAHCTBEHHBIE (POPMBI U KOJMYECTBEHHBIE OTHOIICHHS (OT MPOCTEUIINX,
YCBaMBAE€MbIX B HEMOCPEACTBEHHOM ONBITE, A0 AOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX
JUTSL Pa3BUTHUSL HAYYHBIX U MIPUKJIAJAHBIX UAeH). MaTemaTnyeckue 3HaHUST 00€CTIEYNBAIOT
MMOHUMAHUE TPUHLHUIIOB YCTPOWCTBA W HCHOJb30BAaHUA COBPEMEHHON TEXHUKH,
BOCHPUATHE W  HHTEPIPETALMI0 COLUAIBHOM, HKOHOMHYECKOW, MOJIUTHYECKOU
uH(pOpMaIK, Jal0T BO3MOXHOCTb BBINOJHATH PAcu€Tbl M COCTABJISATH AJTOPUTMBI,
HaXOAUTh U IPUMEHATH POPMYJIbL, BIAI€Th NPAKTUYECKUMHU IPUEMAMHU F€OMETPUUECKUX
U3MEpPEHUI M TMOCTPOEHHM, YUTaTh WHPOpPMALMIO, MPEACTABICHHYIO B BUJIE TaONMII,
quarpaMM M TIpauKoB, JKATb B YCIOBUAX HEONPEACIEHHOCTH W TOHUMATh
BEPOSITHOCTHBIN XapakTep CIIy4ailHbIX COOBITHH.

N3yuenne MaremMaTuku (popMupyeT Yy OOYydaroIIMXCsl MaTeMaTHUYeCKU CTUJIb
MBIIUICHUS, POSBISIOUINIICS B ONpeneIEHHbIX YMCTBEHHbIX HaBblkax. OOydaromuecs
OCBAaMBAIOT TAaKUE NPUEMBI M METOJAbl MBIIUIEHUS, KAK WHIAYKUUS W JEAyKUUA,
000011IeHNe ¥ KOHKpEeTH3alus, aHaIU3 U CUHTE3, KiacCU(UKaIUs U CUCTEMaTU3allMs,
abctparupoBanue 1 aHanorus. OObEKThl MATEMATHYECKUX YMO3AKIIIOUECHUM, PaBUIIa KX
KOHCTPYUPOBAHUSI PACKPBHIBAIOT MEXAHM3M JIOTUYECKUX IOCTPOEHUM, CIOCOOCTBYIOT
BBIPa0OTKE yMEHUs (POPMYIUPOBATh, OOOCHOBBIBATH W JIOKA3BIBaTh CYXKIACHHS, TEM
CaMbIM pPa3BUBAIOT JIOTHYECKOE MbIIIeHHe. M3ydeHne mareMaTuku oOecreunBaeT
dbopMupoBaHuE  aNTOPUTMUYECKOM  KOMIIOHEHTHI ~ MBIIIJICHUS W BOCIIHTaHUE
YMEHHUI JEeHCTBOBAaTh MO 3aJaHHBIM aJrOpUTMaM, COBEPIICHCTBOBATH W3BECTHBIE
U KOHCTpyHpoBaThb HOBble. B mpomecce pemieHus 3agad — OCHOBOW ydeOHOMU
NEATENbHOCTH HA YpOKax MaTeMaTUKHW — Pa3BUBAIOTCA TBOpYECKas WM IPUKIIAITHAS
CTOPOHBI MBIIIJICHUS.

OOyueHue mareMaTuke Ja€T BO3MOXKHOCTbh Pa3BUBATH y OOYUYaAIOIIUXCS TOUYHYIO,
palMoHaIbHYI0O U MH()OPMATUBHYIO pe€uYb, YMEHHE OTOMpaTh HauboJee MOAXOMASIINE
A3BIKOBBIE, CUMBOJMYECKUE, TpaduyecKhe CpeACTBa ISl BBIPAKEHUS CYXKIACHUN U
HarJIITHOTO UX MPEICTABICHHUS.

[Ipyn u3ydeHUM MaTEMaTUKH OCYIIECTBIAETCS OOLIEe 3HAKOMCTBO C METOJAMHU

MO3HAHUA JECUCTBUTEIBHOCTH, MPEACTABICHUSIMH O MPEAMETE U METOJaX MaTEeMAaTUKH,
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UX OTJIMYMU OT METO/IOB IPYTUX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 OCOOEHHOCTSIX
IIPUMEHEHUS MaTEMATHUKH JUJISl PEILICHUs] HAYYHBIX U PUKIIAIHBIX 33]1a4.

Marematuueckoe oOpa3zoBanue B Poccuiickoit denepanun MaremaTHyecKoe
oOpa3oBaHME JIOJDKHO peliarb, B YAaCTHOCTM 33Jauyd  OOECHEYEeHHs  CTPaHbI
BBIITYCKHUKAMM, MaTEMAaTUYECKasl MOATOTOBKA KOTOPBIX JOCTATOYHA JJIsl MPOJOIKEHHUS
o0pa3oBaHUsl B Pa3IMYHBIX HAIMpPaBICHUSX, BKIIOYAs MaTeMaTUYECKHE HCCIIEeI0BaHUA,
paboty B chepe nHDOPMAITMOHHBIX TEXHOJIOTH, MPEnoiaBaHue MaTeMaTHKU, C OJTHOM
CTOPOHBI, U IPUMEHEHHE MAaTEMATUKH B JPYTUX HaYKaX, B UHKEHEPHO-TEXH OJIOTMYECKOM
U conuanbHOM cdepe ¢ Apyroit croponbl. J[ns  oOecniedeHHWS  TOCTHDKCHHS
COOTBETCTBYIOLIIEH HSTUM 3aJayaM MaTeMaTHYecKOH TMOJArOTOBKH OO0y4arouuxcs,
JUISL  YZOBIIETBOPEHUSI WX 3alpoCOB U BO3MOXKHOCTEHM TMpeAHa3HauyeHa Mporpamma
yrayOna€HHOro u3ydyeHuss marematuku. [Iporpamma mo mareMaruke yriryOiaEHHOIO
YPOBHS JTa€T BO3MOXKHOCTh PACIIUPUTH U YIIIYOUTh KPYTr U3y4aeMbIX BOIIPOCOB, CO3/1aTh
0oJiee 1eJIOCTHOE MPEACTABICHUE O CUCTEME MaTeMaTU4YeCKUX 3HAHUM, cHOPMUPOBATH
0osiee yCTOMYMBBIE U OCO3HAHHBIE YMEHHS.

[TpuopureTHBIMH LIETSIMU O0OYUEHHSI MaTeMaTuKe B 7—9 Kilaccax sSIBISIOTCS:

(GopMHUpOBaHUE LEHTPAIBHBIX MAaTEMaTUYECKUX TMOHATUN (YMCIO, BEIUYHHA,
reomeTpuueckas (urypa, mepeMeHHas, BEpPOSTHOCTh, (PYHKIHs), 00€CTeUHBAIOIINX
IPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MAaTEMAaTUYECKOT0 00pa30BaHUs 00Yy4arOIINUXCS;

NOJBEACHUE OOYyJarOUIMXCS Ha JIOCTYIHOM JJIsi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEMaTUKUA U OKPYXKAOLIEro MHUpa, TOHUMAaHUE MaTEMAaTUKHA KaK 4acTH
o01Iell KyJIbTYpbl YEJIIOBEUECTBA;

pa3BUTHE WHTEIUIEKTYAIbHBIX M TBOPYECKUX CHOCOOHOCTEH OOydaromumxcs,
MO3HABATEIbHON aKTMBHOCTHU, MCCIEAOBATEIIbCKUX YMEHHM, KPUTUYHOCTU MBIIIJICHUS,
MHTEpeca K U3yYCHUIO MaTEMATUKH;

dopmupoBaHue (PYHKIIMOHAIBHONM MaTeMaTUYeCKOW TI'PaMOTHOCTH: YMEHHUS
pacro3HaBaTh MPOSBICHUS MAaTEMaTHUECKUX MOHATHI, 0OBEKTOB M 3aKOHOMEPHOCTEN
B pEAbHBIX JKU3HEHHBIX CUTYalMsIX W TPU U3YyYCHUH APYrUX y4eOHBIX MPEIMETOB,
NPOSIBJICHUST 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEW, (OpMyNIHpOBaTh KX Ha SA3BIKE
MaTeMaTUKM U CO3/laBaTh MaTEMaTUYeCKHE MOJENIH, TPUMEHATh OCBOCHHBIN
MaTeMaTUYeCKUil ammapar JUid pelIeHUus MPAKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OLIEHUBATH MOTYYEHHBIE PE3YIIbTAThI.

OCHOBHBIE JIMHUM COAECPXKAHUS IPOrPaAMMBI IT0 MareMaruke B 7-9 kiaccax: «Hucna
U BBIUHUCIEHUS», «Anredpa» («Anredpandyeckue BBIPAKEHUS», «YpaBHEHUS U
HEPABEHCTBaY), «DyHKIUM», «I'eomerpus («I'eomerprueckrue QUrypbl 1 UX CBOMCTBaY,
«M3mepeHrne TeoMeTpUYEeCKUX BEIMYHMHY»), «BeposTHOCT M cTaTUCTUKa». JlaHHBIE
JIMHUY Pa3BUBAIOTCS MapajuIeNIbHO, KaXaasi B COOTBETCTBUU C COOCTBEHHOW MPUPOAON U
TpaiULMAMHU, OJHAKO HE HE3aBUCMMO OJHA OT JApPYrod, a B TECHOM KOHTAaKTe
Y B3aMOJICHCTBUMU.

CopnepxaHue MmporpaMMbl IO MaTeMaTHKE, paclpeaenéHHoe Mo rogaM o0ydeHHUs,
CTPYKTYPHUPOBAaHO TakUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MNPUHIUIHAILHBIM
BolpocaM  oOydJaromuecs: — oOpaliajinuch  HEOJAHOKPATHO, UYTOOBI  OBJAJCHUE

5
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MaTEeMaTUYeCKUMH TOHSATUSIMUA M HaBBIKAMHU OCYILIECTBIISUIOCH TMOCIEIOBATEIHLHO U
HOCTYNATEIbHO, C COONIOJICHHEM MPHUHIMIA TPEEMCTBEHHOCTH, a HOBBIC 3HaHUs
BKJIIOYAJIUCh B OOIIYIO CHUCTEMY MAaTeMaTHYE€CKUX MPEICTABICHU OO0ydaroniuxcs,
pacuupsisi U yriryossisi €€, o00paszysi IpOYHbIE MHOKECTBEHHbBIC CBSI3H.

B coorBerctBun ¢ ®I'OC OO0 MaremaTuka sBIs€TCs 0053aTEIbHBIM MTPEAMETOM
Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs M M3y4daeTcss Ha YrIyOJIEHHOM YpPOBHE
B paMKax CJIEIYIOUUX YYEOHBIX KypcoB: «AmnreOpay, «I eomerpus», «BeposTHOCTh U
CTaTUCTHUKAY.

OO611ee Yncio YacoB, PEKOMEHIOBAHHBIX I U3y4eHUs MaTeMaTUKu, — 816 4acos:
B 7 knacce — 272 yaca (8 4acoB B HeJlelto), B 8 kinacce — 272 4daca (8 4acoB B HEJZIEIIO),
B 9 kitacce — 272 yaca (8 4acoB B HEJIEIIIO).
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IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI
11O MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3ydenne MareMaTvkyd Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs HaIpaBIICHO
Ha JIOCTMDKCHHE OOYYArOIIMMUCS JIMYHOCTHBIX, METAlPEAMETHBIX M MPEAMETHBIX
o0pa3oBaTelbHBIX PE3YyJbTATOB OCBOCHHS YUEOHOIO MpeIMeTa.

JIMUHOCTHBIE PE3YJIBTATbBI

1) maTtpuoTu4ecKkoe BOCIUTAHUE:

MPOSIBJICHUEM HHTEpPEca K MPOILUIOMY M HACTOSIIEMY POCCHUUCKOW MAaTEMAaTHKH,
LIEHHOCTHBIM OTHOUIEHHEM K JOCTHMKEHUSAM POCCUMCKMX MATEMATUKOB U POCCHMCKOU
MAaTEMATHYECKOW IIKOJIbI, K HCIOJIb30BAHUIO ATUX JOCTHMKEHUW B JIPYIrMX HaykKax H
MPUKIATHBIX cepax;

2) TpakAaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJHEHHUIO 00S3aHHOCTEN T'paskJJaHUHA U peajin3allii ero mnpas,
IOPEICTABICHUEM O MAaTEeMaTHYECKMX OCHOBaX (YHKIIMOHUPOBAHUSA Pa3IMYHBIX
CTPYKTYP, ABJIEHUM, IPOLIEYP TPaXAaHCKOro 001IecTBa (HalpuMep, BIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXJCHHIO STUYECKHUX TMpOOJEM, CBA3aHHBIX C MPAKTUYECKUM
IPUMEHEHUEM JOCTHKEHHM HAYKH, OCO3HAHUMEM Ba)XHOCTH MOPAIBHO-3TUYECKHUX
IPUHIMIIOB B IEATEILHOCTH YYEHOT0;

3) Tpy10BO€ BOCIUTAHHE:

YCTAaHOBKOM HA AaKTUBHOE Yy4yacTWe€ B PEIICHWH NPAKTUYECKUX 3aJ1ad
MaTeMaTU4YECKOW  HAIIPaBJIICHHOCTH, OCO3HAaHWEM  BAXKHOCTH  MaTEeMaTU4YECKOIO
oOpa3oBaHUsl Ha MPOTSHDKEHUM BCEH JKU3HM I YCHEIIHOW mpodecCuoHaIbHON
JESITEIbHOCTH W Pa3BUTHEM HEOOXOAMMBIX yMEHUH, OCO3HaHHBIM BBIOOpOM U
MOCTPOCHUEM HWHAMBUAYAIbHON TpPAaeKTOpUHM OOpa30BaHUS U IKU3HEHHBIX IUIAaHOB
C y4€TOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

4) ICTETHIECCKOC BOCIIUTAHHUC.

CITOCOOHOCTBIO K O9MOIIHUOHAIIBHOMY 141 IACTCTUICCKOMY BOCIIPHUATHIO
MaTCMAaTHIYCCKHUX O6’I)€KTOB, 3ajaad, pGIHCHHﬁ, paCCYX(HCHHﬁ, YMCHHUIO BHIACTH
MATCMATHYCCKUC 3aKOHOMCPHOCTH B HCKYCCTBC;

5) HeHHOCTH HAYYHOr 0 MO3HAHMUS:

OpUEHTALIUEN B IESITENBHOCTH HA COBPEMEHHYIO CUCTEMY HaYYHBIX ITPEICTABICHAN
00 OCHOBHBIX 3aKOHOMEpPHOCTSIX PAa3BUTHs YEJIOBEKa, NPHUPOAbI M OOIIECTBa,
NOHUMaHHUEM MAaTeMaTH4YeCKON HayKH Kak cepbl YelIoBEUECKON AeATeIbHOCTH, ITAOB
e€ pa3BUTHUS M 3HAYMMOCTH [UJIsl PAa3BUTHUS UUBWIM3ALWH, OBJIAJCHUEM SI3bIKOM
MaTeMaTUKH M MaTeMaTU4YeCKOM KyJIbTypOoll Kak CpEeICTBOM IIO3HAHUS MHPA,
OBJIaJICHUEM HABBIKAMH HMCCIIEIOBATEILCKOMN AESTENBHOCTH;



denepanpHas pabouas mporpamma | Marematuka. 7—9 kinacchl (yriay0iaEHHBIH YPOBEHB)

6) pu3uueckoe BocnuTaHue, (HOPMHUPOBaAHNE KYJIbTYPbI 310POBbS U
IMOLHMOHATBHOI0 0JIAT OIOJIYYHS:

TOTOBHOCTBIO IPUMEHSATh MAaTEMaTUUECKUE 3HAHUSI B UHTEPECAX CBOETO 3/10POBbS,
BEJICHUSI 3JI0pOBOro o0Opa3a *U3HH (30pOBOE MHUTaHUE, COATaHCUPOBAHHBIA PEKUM
3aHATHI U OTAbIXA, PETYJIsipHas pu3nyeckas akTUBHOCTD ), CPOPMUPOBAHHOCTHIO HABBIKA
peduiekcun, NpU3HAHUEM CBOEro MpaBa Ha OMMOKY W TaKOro e MpaBa JIpYyroro
YEJI0BEKA;

7) 3K0JI0rM4ecKoe BOCIIMTAHNE:

OpHMeHTalMell Ha IPUMCHEHHE MAaTEMaTHYECKHUX 3HAHWU U1 PElICHHs 3a1ad
B 00J1aCTH COXPAHHOCTH OKPY)KAOIIEH Cpe/Ibl, INIAHUPOBAHUS ITOCTYIIKOB M OLIEHKH MX
BO3MOYKHBIX TOCICACTBHU JUI OKPYXKAMOMICH Cpeapl, OCO3HAHMEM TIJI00aJbHOTO
XapakTepa dKOJIOTHYSCKUX MPoOIeM U MyTeH UX PEIICHHUS,

8) apanTanus K H3MEHSAIOIUMCSH YCJIOBUSIM COMUAIBbHOI M MPUPOTHOI cpeabI:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBUSAX HEONPEAEIEHHOCTH, MTOBBIILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IMPaKTUYECKYIO NEATENbHOCTb, B TOM YMCIE yMEHHE
YUUTBCS Y APYTUX JIOAEH, IPUOOPETATh B COBMECTHOM JEATEIBHOCTH HOBBIEC 3HAHUA,
HABbIKA U KOMIIETEHIIMH U3 OIbITA APYTHUX;

HEOOXOIMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAaHUW, (OPMYIHPOBATH UJEH,
MOHSATHUS, TUIOTE3bl 00 OOBEKTaxX M SIBICHHSIX, B TOM YHCIIE PaHEE HE W3BECTHBIX,
OCO3HaBaTh AE(QUUUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, MIaHUPOBATh CBOE
pa3BUTHE;

CHOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAlMIO, BOCIPUHUMATh CTPECCOBYIO
CHUTYAIIMIO KaK BbI30B, TPEOYIOLINII KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMbIE PEIICHUS
U JelicTBUA, (POPMYIIMPOBAThH U OLIEHUBATh PUCKH U MOCIEACTBUSI, (POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbTare ocBOSHUS MPOrpaMMbl IO MaTEMAaTHKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBanusi y oOydarorierocs Oyayr copMupoBaHBI METaNpeaMETHBIC PE3yIbTaThI,
XapaKTEePHU3YIOIIHECsS OBJIaJICHUEM YHHBEPCAJIbHBIMH ITO3HABATEIBHBIMU JCHCTBHSIMM,
YHUBEPCATbHBIMH ~ KOMMYHHKATHBHBIMHA  JICHCTBHSIMH W YHHBEPCATbHBIMH
PETYISITUBHBIMU JICHCTBHUSIMH.

IHo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA
ba3oBbie 1oruvyeckue 1eMCTBUA:

BBIBIITH W XAPAaKTEPU30BaTh CYILECTBEHHBIC IIPU3HAKM MAaTEMaTUYECKUX
OOBEKTOB, MOHATHUN, OTHOLIEHUN MEXIy HOHATUAMH, (HOPMYJIHUPOBATH OIPEACTICHHUS
NOHATUN, YCTaHABIMBaTh CYIIECTBEHHBIM TPU3HAK KIACCU(pUKALMU, OCHOBAaHUS
JU1s 0000ILEHUS U CpaBHEHUS, KPUTEPUH NMPOBOAUMOI0 aHAIIN3a;

BOCIPUHUMATh, (POPMYJIUPOBATH U MPEOOPA30BLIBATH CYKICHUS: YTBEPAUTEIbHbIE
U OTpULATENbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;
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BBISIBJISIT MAaT€MAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTHUBOPEUMS
B (akrax, [aHHbIX, HAOJNIONECHUSIX U YTBEPXKICHHUSX, MpearaTb KpUTEPHUH
JUISI BBISIBJICHHSI 3AKOHOMEPHOCTEW U IPOTUBOPEYHL;

JIeNaTh BBIBOJIbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, A€TYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIOYEHUH, YMO3AKIOYEHUHN TT0 aHAJIOTUH;

pa3dupaTh  JIOKa3aTeIbCTBA MAaTEMaTHYECKUX  yTBEPXKIEHUU (TpsMble U
OT MPOTUBHOT'0), TPOBOJUTH CAMOCTOSTENBHO J10Ka3aTENbCTBA MATEMATUYECKUX (PAKTOB,
BBICTpauBaTh apryMEHTAIMIO, MPUBOAUTH IMPUMEPBl U KOHTPIPUMEPHI, MPUMEHSTH
METOJl MAaTEeMAaTH4E€CKOW MHIYKIIMH, 00OCHOBBIBATH COOCTBEHHBIE PACCYK]ICHNUS;

BbIOMpaTh croco0 pelieHus y4eOHOM 3a7aun (CpaBHMBATh HECKOJIBKO BapHAHTOB
peleHusi, BbIOUpaTh Hanbosee MOAXOASAIMINNA C yYETOM CAMOCTOSITEILHO BBIJIEICHHBIX
KpUTEPHEB).

Bba3oBble ucciaenoBaTeibCcKue AeiCTBYA .

UCTIOh30BaTh BOIMPOCHI KAk HCCICNIOBAaTEIIbCKUM HHCTPYMEHT ITO3HAHUS,
dbopMyIHpOBaTH BOMPOCHI, (PUKCUPYIOIIHE MPOTUBOPEUHE, IPOOIEMY, CAMOCTOSTEIHHO
yCTaHaBIMBaTh MCKOMOE M JIaHHOE, (hOpMHUPOBATH THIOTE3Y, apryMEHTHPOBATh CBOIO
TO3UITHI0, MHCHHC,

OPOBOJAWTH IO  CAMOCTOSITEJIbHO  COCTaBJICHHOMY  IUIaHY  SKCIEPUMEHT,
UCCIIEIOBAHMWE II0 YCTAHOBIIEHHWIO OCOOCHHOCTEM MaTeMaTH4YeCKOro OOBEKTa,
3aBUCUMOCTEN 00BHEKTOB MEXKAY COOOIA;

CaMOCTOSITETLHO  (OPMYJIMPOBATH OOOOIIEHUST W BBIBOJBI IO peE3yJbTaTam
MIPOBEIEHHOTO HAOIOACHUS, UCCIICIOBAaHUS, SKCIIEPUMEHTA, OIICHUBATH JOCTOBEPHOCTh
MOJIYYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHUI;

IIPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TaKXKe BBIJIBHTaTh
MIPEIITONIOKEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeit:

BBISIBJISITh ~ HEIOCTATOYHOCTh W HM30BITOYHOCTh  MHGOpMAIMH,  JaHHBIX,
HEOOXOIMMBIX JIJISl pelICHUs 3a]1a4u;

BbIOMpATh,  AHAIM3UPOBATh,  CHUCTEMATH3UPOBATH UM  HHTEPIPETUPOBATH
uH()OPMAITIIO Pa3TMYHBIX BUIOB U (POPM IIPEICTABICHUS;

BbIOMpaTh (opMy TpeAcTaBieHUs UHPOPMALMU W WIUIIOCTPUPOBATH peEIIacMble
3aJlauyd CXeMaMH, AuarpaMMaMu, MHOU rpauKoi U X KOMOUHAIIMSIMU,

OLICHMBATh HAACKHOCTh HH(OpPMAIMU 10 KPUTEPUAM, MPEIJIOKEHHBIM WM
chOpMyIHPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHUKAaTHBHBbIC YHUBEPCAJIbHbIC Y4eOHbIC AeiiCTBHA:

BOCIIPUHUMATh U (HOPMYJIHPOBATH CYXKJCHHS B COOTBETCTBUU C YCIOBUSMH
" ncJsiMu O6I_HCHI/I$I, sSICHO, TOYHO, 'PAMOTHO BbIPpaKaTb CBOIO TOYKY 3pCHUSA B YCTHBIX U
IMUCbMCHHBIX TCKCTAX, AJaBaThb IMOJACHCHUA 110 XOAY PCIICHUA 3aJa4l, KOMMCHTHPOBATDH
IIOJIYYEHHBIN PE3yIbTAaT;
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B XO€ OOCYXKIEHHUs 3aJlaBaTb BOIPOCHI IO CYILIECTBY OOCYK/IaeMOW TEMBI,
pOoOJIeMBI, pemaeMoi 3ajaur, BBICKA3bIBaTh HJCH, HAICJICHHBIC HA TOWCK PEIICHHUS,
COIOCTABJIATh CBOM CYXKACHHUS C CYXICHHSIMHU JAPYTUX YYaCTHUKOB JHANIOra,
OOHApYXUBaTh pa3IMIUe M CXOJICTBO MO3UIUI, B KOPPEKTHOU (hopMe hOpMYIHpOBaTh
pa3HOTJIacHsl, CBOM BO3PAKCHHS;

MPENICTABIISATh PE3ylbTaThl PEIICHUS 3aJadd, SKCIEPUMEHTa, WCCICIOBaHMUS,
MPOEKTa, CaMOCTOATEILHO BBIOMpaTh (GOpMAT BBICTYIUICHHS ¢ Yy4ETOM 3aaad
MPE3CHTAIIMU U OCOOCHHOCTEH ayaUTOPHH;

MOHMMAaTh M UCIIONIb30BaTh MPEUMYIIIECTBA KOMaHIHOW U MHANBUIYaTbHOU PaOOTHI
NpH  pElICHUU Yy4eOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATH IIeJIb COBMECTHOM
NeSTENHHOCTH, TUTAHUPOBATh OPTaHMU3AIUI0 COBMECTHOW pabOThI, paclpeneisiTh BHUIIbI
paboT, ToroBapuBaThCs, 0OCYXKIATh MPOIECC U Pe3yJIbTaT padoThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIIOJICH;

y4acTBOBaTb B TPYNIOBBIX (opmax paboTel (0OCyxkaeHUs, OOMEH MHEHUH,
«MO3TOBBIC IITYPMBD» H UHBIC); BBITIOIHATH CBOIO YaCTh pa0OTHI 1 KOOPIUHUPOBATH CBOU
JEUCTBUS C APYTUMH YJICHAMU KOMaHJIbI, OIICHMBATh Ka4eCTBO pe3yjbTaTa M Ka4eCTBO
CBOETO BKJIaJIa B OOIIUI PE3yNIbTaT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMU
B3aMMOJICHICTBHSI.

PerynsiTuBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanmsi:

BBISIBJISIT TMPOOJEMBI Ui PELIEHUS B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsX,
OPUEHTUPOBATHCS B PA3JIMYHBIX IOAXOAAX MPUHATHS PEIIEHUH (MHIAMBHIYAJIBHOE,
IpyNIoBoe);

CaMOCTOSITEJIbHO COCTABJIATH IUIAH, AJITOPUTM PELIECHUs 3aJa4yd (WM €ro 4acTh),
BBIOMpATh Crnoco0 penieHust ¢ Y4€TOM MMEIOLIUXCS PECYpPcOB M COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTHUpPOBaTh U KOPPEKTHPOBATh BAPUAHTHI PEIICHUN C y4ETOM
HOBOH MH(pOpMAITIH.

CaMOKOHTPOJIBb:

BJIAJIETh CHOCO0AMU CAMOIIPOBEPKH, CAMOKOHTPOJS Mpouecca M pe3yJsbTara
pelIeHusl MaTeEMaTUYECKOH 3a/1a4i, CAMOMOTHUBALIUU U pe(IeKCuu;

MPENBUAECTh TPYAHOCTH, KOTOpPbIE MOI'YT BO3HUKHYTh IpPH PEIICHUH 33]auH,
BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOATEIBLCTB, HAaWICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEMH;

OLICHMBAaTh COOTBETCTBHE pE3yJibTaTa JACSITEIbHOCTH IIOCTABICHHOW MLENU U
YCIOBUSIM, OOBACHATh NPUYMHBI JOCTH)KEHUS WJIM HEIOCTHKEHHS LIEJIH, HaXOAWUTb
OLIMOKY, 1aBaTh OLUEHKY NPHUOOPETEHHOMY OMBITY.

IMOIMOHAJIBLHBLIH HHTELJIEKT:
BBIPKATh SMOIMU MPU U3y4YEHUH MaTEMaTUYE€CKUX OOBEKTOB M (PaKTOB, JdaBaTh
SMOLIMOHAIBHYIO OLIEHKY PELICHUS 3aJa4u.

10
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IIpenmeTHble pe3yabTaTbhl OCBOECHUS IPOrPaMMbl IO MAaTEMATHUKE YIIIyOJIEHHOTO
YPOBHSI TPEJCTaBICHbl MO rojaM OOydeHHUs B CIEAYIOUIMX pa3fesiax MNporpamMMmbl
[0 MaTEMaTUKE B paMKaxX OTAEJbHBIX y4€OHBIX KYpCOB A 7—9 KilaccoB: «Auredpay,
«I"eomerpus», «BeposITHOCTh U CTATUCTHUKA.

Pa3zButre nOrMYecKMX MNPENCTABICHUNA M HABBIKOB JIOTUYECKOTO MBIILICHUS
00 y4aroIIMXCs OCYUIECTBIISIETCS B pAMKaX BCEX Ha3BaHHBIX KYpPCOB Ha IPOTSKEHUHU BCEX
aer oOyuenus. llpeamornaraercsi, 4YTO BBIIYCKHMK 9 Kijacca CMOXET CTPOUTH
BBICKa3bIBaHWSI W OTPHUILIAHUS BBICKA3bIBAHMI, pPACIIO3HABaThb WCTUHHBIE W JIOKHBIE
BBICKa3bIBAHMS, NPUBOAUTH NIPUMEPHl M KOHTPIPUMEPHI, BBINOIHATH ONEpaLUU
HaJ| BBICKA3bIBAHUSIMU, CTPOUTH BBICKA3bIBAHUS M PACCYXKACHHUS HA OCHOBE JJOTMYECKHUX
IIPaBWI, PEIIaTh JIOTMYECKUE 3aJa4M, HAYYUTCS NPUMEHATH METOJ MAaTeMaTH4eCKOU
WHIYKIUH, OBJIAJEET MMOHATUAMU: OINPEACIICHHE, aKCHOMa, TEOPEMa, JOKA3aTelIbCTBO —
U HAy4YUTCs MCIOJNb30BaTh WX IPU BBINIOJHEHUM Y4YEOHBIX M BHEYYEOHBIX 3ajad.
IIpu 3TOM BBEIEHHE OCHOBHBIX JIOTMYECKUX ITOHATUN U OCBOCHHE OCHOBHBIX CBS3aHHBIX
C HUMU BHUJOB JIEATEIIBHOCTH OTHECEHO K KypCy «BepOsTHOCTb U CTaTUCTUKA» U TaKKe
pacrpenencHo o rogaM o0 ydeHusl.

B pamkax Bcex Tpéx KypcoB OCyIIeCTBIsieTcs (popMHUpOBaHHE YMEHHSI BHIOMpAThH
MOAXOASAIIMNA METOJ JUIA DPEIICHUS 3aadyd, BBIABILATH INPUMEPHI MAaTEMATHYECKHUX
3aKOHOMEPHOCTEN B MPHUPOJAEC M OOIIECTBEHHON H3HHU, PACIIO3HABaTh IPOSIBICHUE
3aKOHOB MaTE€MaTUKU B HCKYCCTBE, IPUMEHATH MaTeMaTUYECKUE 3HAHUS W OIBIT
MaTeMaTHYeCKOl JesATeIbHOCTH B CUTyallusiXx peadbHOW »ku3HH. OOyuarouiuecs
3HAKOMSITCSI C HAYYHBIMH PE3yJIbTaTaMU, IOJYYEHHBIMU B XOJI€ Pa3BUTHs apU(METUKH,
anreOpbl, T€OMETPUH, TEOPUU BEPOATHOCTU, CTATHUCTHKM M YYaTCs HMX OIMCHIBAT,
MPUBOAAT TMPUMEPHl MATEMATUYECKUX OTKPHITUM M WX aBTOPOB B OTE€YECTBEHHOMN
Y BCEMUPHOU UCTOPUU HAYKHU.

11
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OEJIEPAJIBHAS PABOYAS ITIPOI'PAMMA YYHEBHOI'O KYPCA
«AJTEBPA» HA YTJIIYBJIEHHOM YPOBHE B 7-9 KJIACCAX

INOACHUTEJIBHAA 3AIINCKA

AnreOpa sBISIETCS OJHUM U3 OMOPHBIX KYPCOB OCHOBHOT'O OOIIEro oOpa3oBaHMS:
OHa O0eCreYMBaeT M3y4yeHUE JAPYTUX TUCIUIUIMH KaK €CTECTBEHHO-HAy4HOTO, TaK M
TYMaHUTApHOTO ITUKJIOB, €€ OCBOGHHUE HEOOXOAMMO ISl MPOIOJDKCHHST 00pa30BaHus U
JUIsl TOBCETHEBHOW ku3HMU. Pa3Butre y o0Oy4aroluMxcsi Hay4HBIX MpPeICTaBICHUN
O MPOUCXOXKJICHUU U CYIIHOCTH ajreOpanueckux aOCTpakiMii, Ccrocode OTpaKeHHs
MaTE€MaTUYeCKOM HayKoW SBJIEHUH M MPOIECCOB B NPHUPOAE M OOIIECTBE, pOJIHU
MaTEeMaTUYECKOro MOJAEIMPOBAaHUSI B HAYYHOM IO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(GOpMUPOBAHUIO HAYYHOI'O MHPOBO33PEHUSI M KAuyeCTB MBILIUICHHUS, HEOOXOAMMBIX
JUTSI afianTallii B COBpeMEHHOM UPpoBoM ob1ecTBe. M3yuenue anredper odecrieyuBaet
pa3BUTHE yMEHHUsS HaOII0JaTh, CpPaBHUBATh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTU MBIIUICHHS, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
NEeUCTBUS, BBIBOABI, (GOpMYyIupoBaTh yTBepxkaAeHUs. (OcBoeHHE Kypca anreopbl
00€CIeUnBaET PA3BUTHUE JIOTUUECKOTO MBIIIJICHUS OOYyYarolUXCs: OHU MCHOJB3YIOT
NEYKTUBHBIE W HWHIYKTUBHBIE PACCYXKIEHHS, O0O0OOIIEHHEe U KOHKPETU3AIMIO,
abcTparupoBaHue 1 aHamoruto. O0yueHue aireope npeanoaaracT 3Ha4uTeIbHbIA 00bEM
CaMOCTOSITEJIbHOM ~ JIEATENIbHOCTH ~ OOY4YaroUIUXCsi, IOATOMY  CaMOCTOSITEIbHOE
penieHue 3ajad oOy4arolUMUCS SBISIETCS peaiu3aiuedl IesaTeIbHOCTHOrO MPUHIUIA
OoOy4eHUSI.

B crpykType mporpammbl yueOHOro Kypca «AnreOpa» yriyOonEHHOTO H3y4deHUS
OCHOBHOE€ MECTO 3aHHMAIOT COAEpKaTelIbHO-METOAuYEeCKHe JIMHUU: «Yucna wu
BBIUHCIICHUS», «ANreOpandeckre BBIpAKCHUS», «YPAaBHGHHS U HEPaBEHCTBAY,
«Dynkuum». Kaxnmas w3 3TUX COAEPKATEIbHO-METOJUYECKUX JIMHHUM pPa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3YUYEHUS Kypca, B3aUMOJICUCTBYS C IPYTUMU €ro JUHUSAMU.
B xoxe wusydyeHus Kypca OOydarOIIUMCS MPUXOAUTCA JIOTUYECKH PACCYXKIATh,
UCIIO0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIA SI3bIK. B CBA3M ¢ 3TUM B mporpammy
y4e0HOT0 Kypca «Aredpa» BKIIIOUCHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEICTABICHHBIC
BO BCEX OCHOBHBIX pa3zlieflax MaTeMaTH4YeCKOro oOpa3oBaHUsS M CHOCOOCTBYIOIIUE
OBJIQJICHUIO OOYYalOIUMKCS OCHOB YHHMBEPCAJIBHOIO MaTeMaTH4Ye€CKOro  SI3BIKa.
ConepxaTebHOU U CTPYKTYPHON OCOOEHHOCTBIO y4eOHOTO Kypca « Anredpay siBIsieTCs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxanue mMHUM «Huclia U BRIYMCICHUS» CIIY>KUT OCHOBOM IJI JaJIbHEHIIIETO
U3YYCHHUS MATEMAaTHKH, CIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOIMIMXCS JIOTUYECKOTO
MBIIUIEHUS, (OPMUPOBAHUIO YMEHMS TOJb30BAaThCS QIrOPUTMaMH, a TaKkKe
MPUOOPETCHUIO TMPAKTUYECKUX HABBIKOB, HEOOXOMMMBIX ISl TOBCEAHEBHOM IKWU3HH.
PazBuTue moHATHS O 4YMCIE HA YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUS CBS3aHO

12



denepanpHas pabouas mporpamma | Marematuka. 7—9 kinacchl (yriay0iaEHHBIH YPOBEHB)

C palMOHAIBHBIMH W HUPPANHOHATHHBIMH YHCIaMH, (OPMUPOBAHHEM TMPEICTABICHHM
O JCUCTBUTEIBHOM YHCIIE. 3aBEpIIEHUE OCBOEHUS YHUCIOBOM JIMHHUM OTHECEHO
K cpeHeMYy 0011eMy 00pa30BaHUIO.

ConepkaHue JByX aireOpanueckux JUHUNA — «AJre0OpandecKue BBIPAKCHUS» U
«YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Y OOYYAIOIIMXCS
MaTeMaTU4YeCKOro arnrapaTa, He0OX0AMMOTro /IS pEeIIeHUS 3a/1a4 MaTeMaTHUKU, CMEXHBIX
IPEIMETOB U OKpYyXkarouleil peanbHocTH. Ha ypoBHE OCHOBHOrO 001Iero o6pa3oBaHus
y4eOHBIM MaTrepuall TPYNIUPYETCS BOKPYT pANMOHAIBHBIX BBIpAXKEHHUH. Anredpa
JEMOHCTPUPYET 3HAYCHHE MATEMATHKU KakK sI3bIKa ISl TOCTPOEHUS MAaTEMaTHYECKUX
MOJIeJiel, OMUCAHUsl TPOIIECCOB U SBJICHWM peanbHOro Mupa. B 3amaunm oOyudeHus
anreOpe BXOAAT TakKe JajbHEWINee pa3BUTHE aJTOPUTMHUYECKOTO MBIIUICHHUS,
HEOOXOAMMOro, B YacCTHOCTH, ISl OCBOEHHUS Kypca HH(POPMATHKU, U OBIAJCHHE
HaBbIKAMM  JIENYKTUBHBIX paccyxnaeHuil. IlpeoOpazoBaHue CUMBONBHBIX (HOpM
CIIOCOOCTBYET  Pa3BUTHIO BOOOPaXKEHMs, CIIOCOOHOCTEH K  MaTeMaTUYeCcKOMY
TBOPYECTBY.

Copnepxanue (QyHKIIMOHAIBHO-TpaUUECKOW JIMHUM HAIEJICHO Ha IMOJyYeHHE
OOy4JalIMUMHUCS 3HAaHUM O GYHKIMAX KaK BaKHEHIIEW MaTeMaTH4yecKol MOJeTn
JUTSL OTIMCAHUS U MCCIEAOBaHUS pa3HOOOPA3HBIX MPOIECCOB M SIBJICHUN B MPHUPONE U
obmiectBe. M3yueHne marepuana CIOCOOCTBYET Pa3BUTHIO Yy OOYYArOIIMXCS YMEHUS
MCII0JIb30BaTh PA3JIMYHbBIE BHIPA3UTEIBHBIE CPEJICTBA A3bIKA MATEMAaTUKHU — CIIOBECHOTO,
CUMBOJINYECKOT0, TpaMyecKoro, BHOCUT BKJaJ B (POpMUpOBaHHE NpPECTABICHUN
O POJIM MaTEeMaTHUKHU B PA3BUTUU LIUBUIU3AINHU U KYJIbTYPHI.

Yrayon€uubiii Kypc anreOpbl XapaKTepU3yeTcss H3Y4EeHHUEM JOMOJHUTEIBLHOIO
TEOPETUYECKOr0 amnmnapara U CBSI3aHHBIX C HUM METOJOB pelleHHs 3aaad. Anredpa
ABIIICTCA  SI3BIKOM  JUI  OINKCaHUAd OOBEKTOB W 3aKOHOMEPHOCTEH,  CIY)KUT
OCHOBOM  MaTeMaTu4yeckoro wMojenupoBaHusi. Ilpy 3ToM camMu  OOBEKTHI
MaTEeMaTUYECKUX YMO3AKIIOUEHUI U TPUHSATHIE B aredpe npaBuiia UX KOHCTPYUPOBAHUS
CHOCOOCTBYIOT (POPMHUPOBAHUIO YMEHUN OOOCHOBBIBATH M JOKAa3bIBAaTh CYXKIEHUS,
pa3BUBAIOT MAaTEMaTUYECKYI0 MHTYULUIO, KPATKO M HATJSJHO PACKPBIBAIOT MEXaHU3M
JOTMYECKUX TOCTPOEHUN M y4yaT MX MPUMEHEHHI0. TeM cambiM anredpa 3aHHMaeT
OJHO U3 BEAyHIMX MeCT B (OPMHUPOBAHMH HAYYHO-TCOPETUUECKOTO MBINIICHUS
00 y4Jaromuxcs.

CornacHo yueOHOMY IUTaHy B 7—9 Kilaccax mM3y4aeTrcsi yueOHbIN Kypc «Auredpay,
KOTOpBIM  BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3zieiibl  couepxkanus: «Yucna
U BBIUHUCICHUN», «ANreOpanyeckue BbIPAKEHUS», «YPaBHEHHUS MU HEPABEHCTBA,
«DyHKIIUN.

Ha wm3yuenue yuebHOro Kypca «Anredpa» orBoautcs 408 uacoB: B 7 kmacce —
136 yvacoB (4 yaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B Hezelno), B 9 kiacce —
136 yacoB (4 yaca B HEZIEIIIO).
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COILEPKAHUE OBYUEHUSA

7 KIIACC

Yucia v BBIYUCTIEHUS

Panmonanpubie uncna. CpaBHEHHE, YIOPSIAOUYUBAHUE U apuPMETHUECKUE JEeHCTBUS
C palMOHAIIbHBIMU YKciamMu. YucnoBas npsimasi, MOZyJIb YUCTIA.

CreneHb ¢ HaTypaJIbHBIM MOKA3aTENEM U €€ CBOMCTBA. 3alUCh YUCa B JECATUYHON
MO3UIMOHHOM CUCTEME CUHUCIICHMS.

Pemerne TekcTOBBIX 3amad  apupMETHUECKMM crocoboM. Pemenme 3amau
13 peajbHOM MPAKTUKH HA YacTH, Ha JIpoOH, HA IMPOICHTHI, MPUMEHEHUE OTHOIICHHUHN H
MPOTOPIIMIA TIPU PEIICHUW 3a7ad, pPElICHHe 3aJad Ha JABWKEHHE, padoTy, MOKYIKH,
HaJIOTH.

JemumocTs 1enbix yncena. CBoMCTBa AETUMOCTH.

[Ipocteie 1 cocraBHbIe yncna. YETHbIE U HEUETHBIC Ynchaa. [Ipr3Haku 1enmMocTr
Ha2,4,8,5,3,6,9, 10, 11. IIpuzHaku 1eJIUMOCTH CYMMBbI U IPOU3BEICHUS LIEJIBIX YHCET
IIPY PEUICHHUH 33/1a4 C TPAKTUYECKUM COJICPKAHUEM.

HaubGonpmuii oOmuii AenuTens W HaMMEHbIee O0INee KpaTHOE ABYX YHCEIL.
B3anmuO npocTeie yncna. AnroputM EBkina.

JleneHue ¢ ocraTkoM. ApudmeTnyeckue onepaiuy Haj OCTaTKaMHU.

Anredpanyeckue BbIpasKeHHUsI

BripaxxeHue ¢ TniepeMeHHbBIMHU. 3HAYEHUE BBIPAKEHUS C TMEPEMEHHBIMHU.
[IpeacraBieHre 3aBUCUMOCTH MEXK/Ty BETMYMHAMHU B BUJIE (POPMYIIBIL.

ToxnaecrBo. ToxaecTBEHHbIE MpeoOpa3oBaHUsl alreOpanyecKuX BBIPAKEHUH.
Jloka3aTeabCTBO TOXKICCTB.

Onnounenbl. OMHOWIECH cTaHaAapTHOTO BUa. CTEneHb OJJHOYJICHA.

MuorouneHnbl. MHOroujIeH cTanaapTHoro Bujaa. CteneHb MHorowieHa. CioxeHue,
BEIYMTAHKE, YMHOKCHHE U JIeJieHue MHOTo4YIeHOB. [IpeoOpazoBaHme 11€10T0 BRIPpAKEHUS
B MHOrowieH. Kopuu MHOrousiexa.

DopMyJIbl COKPAIIEHHOT'O YMHOKEHHUS: KBaIpaT CYMMbI U KBaJIpaT pa3HOCTH JIBYX
BBIpOXKEHUH, Ky0 CYMMBI M KyO pa3HOCTH JBYX BBIpQKCHHUMU, Pa3HOCTh KBAJPaTOB JIBYX
BBIpOKCHUH, MPOU3BEACHNUE PA3HOCTH U CYMMBI JBYX BBIPQXEHUM, CyMMa M Pa3HOCThb
KyOOB JBYX BBIPQKCHUI.

Pasnmoxxenne MHOTrOWIeHAa HAa MHOXHUTEIH. BEIHeceHHE OOIIEro MHOKHTEIS
3a CKOOKH. MeToA rpynnupoBKH.

YpaBHeHUsI M HEPABEHCTBA

VYpaBuenne c¢ ogHou mnepeMeHHOW. Kopenb ypaBHeHusi. CBOICTBAa ypaBHEHHIA
C OJHOM NEPEMEHHOM. PaBHOCMIIBHOCTH YpaBHEHHUU. YPABHEHUE KaK MaTeMaTU4yeCKas
MOJIEITb PEaTbHOW CUTYalNH.

JIuHelHOe ypaBHEHHE C OJJHOU ITIEPEMEHHON. YN CII0 KOPHEN JTMHEMHOIO YPaBHEHUS.
Perienre TEKCTOBBIX 3a/1a4 C MOMOILBIO JIMHEWHBIX YpaBHEHUH. JIMHEHOE ypaBHEHMUE,
coJeprkalliee 3HaK MOAYJIA.
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VYpaBHeHHE ¢ AByMs IepeMeHHbIMH. ['paduk JIMHEHHOro ypaBHEHHUS C JBYMS
nepeMeHHBIMH. CHCTEMBI JIMHEHHBIX YPaBHEHHH ¢ IByMs IlepeMeHHbIMH. [ paduueckuii
METOJI PEUICHUS] CUCTEMbl JIMHEMHBIX YPABHEHUW C ABYMSI MEPEMEHHBIMH. PerieHue
CUCTEM JIMHEWHBIX YpPABHECHUN C JABYMS MEPEMEHHBIMHU METOAOM ITOACTAHOBKH H
METOJIOM cliokeHusl. CucTemMa ABYX JIMHEHHBIX YPAaBHEHUH C IByMsl IEPEMEHHBIMU KaK
MO/IEJIb PEATILHON CUTYaIHH.

DyHKIMHA

Koopannara Toukn Ha npsAmoii. YnciioBble MpOMeXyTKU. PaccTosHue Mexxay 1ByMs
TOYKaMU KOOPJAUHATHOU MPSIMOM.

[IpsmoyronbHass cuctemMa KoopAuHAT. AOcuucca M OpAMHATa  TOYKH
Ha KOOpAMHATHOM mockocTH. Ilpumeps! rpadukos, 3aganHbix (opmynamu. UrteHue
rpaMKOB peabHbIX 3aBUCUMOCTEH.

OyHKUMOHABHBIE 3aBUCUMOCTH Mexay BennuuHamu. [lonstue QyHKIMH.
OyHKIMSA Kak MaTeMaTu4yeckas MoJielib pealibHoro mpoiecca. O6acTy onpeaesieHus u
obsnacTh 3HaueHu GpyHKuuU. CriocoOs! 3ananus Gynkiuu. ['pabuk Gynakiuu. [lonarus
MakCUMyMa HM MHUHUMYMa, BO3pacTaHUs W YOBIBaHMS Ha NpUMEpax peasbHbIX
3aBUCUMOCTEHN.

Jluneitnas pynkuus, e€ cBoiicta. ['paduk nmuneitnon pyukuuu. ['padux GyHxmrm
y = |X|. KycouHo-3a1aHHbIe (yHKITHH.

8 KJIACC

Yucia 1 BBIYUCICHUS

KBagpatueie kopHH. ApudMeTHUECKHil KBaJIpaTHBI KOpPEHb W €ro CBOMCTBA.
[TonsiTHE MppalMOHANBHOT O YKCa. [elicTBUS ¢ nppauMoHanbHbIMK ynciaamu. CBoliCcTBa
JNEUCTBUI C MPPALMOHAILHBIMY 4KciiaMi. CpaBHEHUE UPPALMOHAIBHBIX YUCET.

IIpencrasiieHus 0 pacCIIMPEHUAX YUCIOBBIX MHOXKECTB. MHOXECTBAa HATYpPaJIbHBIX,
LENbIX, PALMOHAJIBHBIX, ACUCTBUTENbHBIX u4wncen. CpaBHeHHE uyucen. YwuciaoBble
IIPOMEXKYTKHU.

HenctBus ¢ octatkaMu. OcraTku creneHeld. [IpruMeHeHne OCTaTKOB K PELICHUIO
YPaBHEHMM B LIEJIBIX YUCIaX U TEKCTOBBIX 3a/1a4.

Pa3smeppl  OOBEKTOB  OKpYXKalOIIETO  MHpa,  JJIUTEIBHOCTH  IMPOLIECCOB
B OKpyxaromeMm mupe. CTaHaapTHBIA BUJ YHCIIA.

AuredpanvecKue BbIPAKEeHHUS

AnreOpanueckas npoOb. JlomycTumble 3Ha4YeHUsT TMEPEMEHHBIX B JpPOOHO-
paIoHaIbHBIX BeIpaxkeHus1x. OCHOBHOE CBOMCTBO anreOpandeckoil npoou. CroxeHue,
BBIUMTAHKE, YMHOXKCHHE U JICJICHHE aliredpandeckux npo0eii. Brienenue menoi yactu
areOpanyeckon Apoou.

PaunonanbHbie BbIpaxeHus. TOXJECTBEHHbIE MPeoOpa30BaHMs PalMOHATIBLHBIX
BBIPAKCHU.
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JlomycTrMble  3HAY€HUsT  NEPEMEHHBIX B BBIPAKEHUSAX,  COJEPXKALIUX
apumeTruecKkue KBaapaTHble KOpHHU. TOXJIeCTBEHHBbIE PEOOpa30BaHUsl BBIPAXKEHHUI,
coJepKalux apu(pMeTHIecKrue KBaJpaTHbIE KOPHHU.

CreneHb ¢ 1enbIM TNoOKazareraeM M e€ cBoicTBa. lIpeoOpazoBaHue BbIpaKEHHI,
COJEpIKALUX CTEIICHH.

YpaBHeHUs] M1 HEPABEHCTBA

KBagparnoe ypaBHenue. @opMyia KOpHEH KBaApaTHOro ypaBHeHHs. KonndecTBo
JNEUCTBUTENIBHBIX KOPHEN KBaJpaTHOro ypaBHeHus. Teopema Buera. YpaBHeHwus,
CBOJAMMBIE K JIMHEMHBIM YPABHEHMSM WM K KBAaJpaTHbIM ypaBHeHUsIM. KBampaTHoe
YpaBHEHHE C TapameTpoM. PemieHue TEKCTOBBIX 3a7ad C IOMOLIBIO KBaJIpaTHBIX
YpPaBHECHUU.

JpoOHo-paloHaabHble ypaBHEHUs. Penienre 1poOHO-paliioHanbHbIX YPaBHEHUH.
Pemenne TEKCTOBBIX 3adad C IIOMOIIBIO JIPOOHO-PALIMOHANBHBIX  yYpaBHEHHII.
I'padmueckas MHTEpHpETALUS YPAaBHEHUH C IBYMs IEPEMEHHBIMHU.

Yucnosble HepaBeHCTBA. CBOMCTBA YMCIIOBBIX HEPABEHCTB.

HepaBenctBo ¢ nepemenHoil. Ctporue n Hectporue HepaBeHCTBa. CIIOKEHHE U
YMHOXKCHUE  YHUCJIOBBIX  HepaBeHCTB. OLEHMBAHME  3HAYEHUS  BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[loHATHE O pelIEHUMM HEPABEHCTBA C OJHOM MEPEMEHHOM. MHOXKECTBO pEIICHUM
HEpaBEHCTBA. PaBHOCHIIBHBIE HEPABEHCTBA.

JInHEeliHOE HEPaBEHCTBO C OJHOW IIEPEMEHHOM M MHOYKECTBA €r0 PEIICHUM.
Pemienne JMHEMHBIX HEPABEHCTB C ONHOW InepeMeHHOM. CHCTEMBI M COBOKYITHOCTH
JIMHEWHBIX HEPABEHCTB C OJHOW INEPEMEHHOM. PelleHrne TeKCTOBBIX 3a71a4 C IMOMOIIbIO
JIMHEVHBIX HEPABEHCTB C OJTHOM EPEMEHHOM.

DyHKUMH

OO6nacTh ompeneneHuss U MHOXKECTBO 3HaueHuil (yHkuuud. CrocoObl 3amaHus
bynkuuit. 'padpuk dyakuuu. Urenue cBoiictB ¢yHkiuu mo e€ rpaduky. Ilpumeps
rpaduKoB (PYyHKUIUMA, OTPAXKAIOIIUX peabHbIE MPOIECCHI.

Jluneitnass Qynkuus. @OYHKIUM, ONKUCHIBAIOIIUE TPSMYIO UM OOpaTHYIO
MPOINOPLUOHATILHBIE 3aBUCUMOCTH, UX IPaPUKH.

k
Oyuxunn Y = ax?, y = x2 + b,y =x3,y =|x|, y =X,y = — u ux csoiicrea. Kycouso-
X

3aJlaHHbIC (PYHKITUH.

9 KJIACC

Yuciia v BIYUCTEHUS
Kopensb n-ii crenenn u ero cBoiictBa. CTeneHb ¢ pallMOHAIIBHBIM MTOKA3aTesieM U €€
CBOMCTBA.
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AnredOpanyeckue BbIpasKeHHUsI

ToxnecTBeHHbIE TpeoOpa30BaHMsl BIPAXKEHUN, COEpKAIINX KOPEHb N-Il CTENEHHN.
ToxaecTBEHHbIE MPEe0OPa30BaHMS BRIPAKEHUMN, COIEPXKAIINUX CTENEHD C PALIMOHATbHBIM
ITOKA3aTEJIEM.

KBagparnsiii Tpéxunien. KopHu kBaapaTtHoro TpéxuiieHa. Pasnoxenne KkBaapaTHOro
TPEXUJIEHA HA JIMHEWHBIE MHOKUTEIIN.

YpaBHeHUS U HEPABEHCTBA

bukBanpatHsle ypaBHeHus. Ilpumepsl NpUMEHEHUMNM METOAOB PAaBHOCUIIBHBIX
npeoOpa3oBaHui, 3aMEHbl MEPEMEHHOM, Trpaduyeckoro MeToJa Mpu PEIICHUH
ypaBHEHUM 3-i U 4-i1 CTENEHEN.

Pemenne npoOHO-palliOHAIBHBIX YPaBHEHU.

Pemienne cucrem ypaBHEHHMH € IAByMs II€PEMEHHBIMH. Pemenue mnpocrenmmnx
CHCTEM HEJIMHEHHBIX YpaBHEHUH C ABYMs NIepeMeHHbIMU. [ 'paduueckuii MEeTO] pereHus
CUCTEMbI HEJTMHENHBIX YPAaBHEHUH C ABYMsI IepeMeHHbIMHU. CucTeMa ABYX HEJIMHEHHBIX
YPAaBHEHHM C IBYMsI IEPEMEHHBIMH KaK MOJIEIIb PEaJbHOM CUTYaLlUH.

Uucnosble HepaBeHCTBA. PellleHMe IMHEWHBIX HEPaBEeHCTB. Jloka3aTeiabCTBO
HEPaBEHCTB.

KBanpaTHple HepaBeHCTBa C OJHOM IepeMEHHOW. PemeHne KBaapaTHBIX
HEPaBEHCTB TrpaUuecKuM METOJOM U METOJOM HWHTEpPBAIOB. MeETOa HHTEpPBAIOB
JUISl PAlIMOHAJIBHBIX HEpaBEeHCTB. [IpocTelinme HepaBeHCTBA € TapaMETPOM.

Pemenne TeKCTOBBIX 3a/1a4 € IMTIOMOIIBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBenctBo ¢ paBymMs mnepeMEHHBIMH. PemeHune HepaBeHCTBA C  JIBYMs
nepeMeHHbIMU. CHCTEMbl HEPAaBEHCTB C JBYMs IepeMeHHbIMU. ['paduueckuit meton
pELIEHUsI CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMHU.

DyHKUMH

Oynkius. CoiicTBa GYHKIMNA: HYIU (PYHKIUU, TPOMEKYTKH 3HAKOMOCTOSHCTBA
GYHKUIMY, TPOMEXYTKH BO3pacTaHusl U YObIBaHUS (DYHKIMM, YETHbIE U HEUYETHBIC
GbyHKIIMU, HauOoJbIlIee M HAUMEHbIIIEE 3HAYEHUS (QYHKITUH.

KBanparuunas gynkuus u e€ cpoiictBa. lcmonb30BaHue CBONCTB KBaJApaTUIHON
byakMu s pemeHus 3amad. I[loctpoeHme rpaduka KBaapaTUIHOW (DYHKIIHH.
[Tonoxenue rpaduka KBaApaTUUYHON (PYHKIIMH B 3aBUCUMOCTH OT €€ KO3 (UIIUEHTOB.
I'papuku dpyrkumit y =ax?, y = a(x — m)>u y = a(x — m)? +n. [Toctpoenune rpahukos
GyYHKIIUN ¢ TOMOIIBIO TPeoOpa30BaHMIA.

HpobHo-nuHeitHas Gynkuus. MccnenoBanue ¢yHKIIUN.

Oynkmus Y = X" ¢ HaTypaJIbHBIM MOKa3aTeseM N u e€ rpaduk.

YuciaoBble MOCJAE10BATEIBHOCTH M MPOrPeccuu

IlousiTue 4ywmciaoBOi  mociemoBaTelnbHOCTH. KoHeuHble W OECKOHEUHBIE
TOCJICOBATEILHOCTH. OrpanuueHHas MIOCJIE0BATEILHOCTb. MOHOTOHHO
BO3pacTaromas (yOwIBaroras) MOCJIEI0BATEILHOCT. Croco0sI 3aJaHUS
MOCIIEIOBATEIbHOCTH: OMHUCATENbHBINA, TAOIUYHBIN, C TTOMOIIBIO GOPMYIIBI N-TO YJIEHA,

PEKYPPEHTHBIM.
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Apudmernueckas W reomerpuyeckas —mporpeccu. CBoiicTBa  WJICHOB
apudmeTnyeckoii W reomMeTpuueckoil  mporpeccuil. @Dopmylbl  N-TO  4JeHa
apuMeTH4ecKoil U reomMeTpuuecKkor nporpeccuii. @opMysbl CyMMBI IEPBBIX N YJIEHOB
apu(pMETUUECKON U TEOMETPUUECKOM Mporpeccuil. 3ajauyn Ha MPOILICHThI, OAHKOBCKUE
BKJIQJIbl, KPEUTHI.

[IpencraBieHne O CXOOMMOCTH  ITOCIENOBATENBHOCTH, O CYMMHPOBaHUU
OECKOHEUHO yOBIBAIOIIEH T€OMETPUIECKON MPOTPECCHUH.

Meron maremaTuueckor nHAYKUUU. [IpocTenme npumepsl.

INPEAMETHBIE PE3YJIbTATBI

K koHiy oOyduenuss B 7 kiaacce 00y4darouuiicss MoayyuT CIAEAYIONIUE MPEAMETHBIC
pE3YJIbTATHI:

Yuciia v BBIYUCTCHUS

PannonaneHbie ynca.

[lepexoauts OT oxHOW (OPMBI 3amucu dYHCeNn K JApyrod (mpeoOpa3oBHIBATH
JNECATUYHYIO ApoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JCCATHUUYHYIO, B YaCTHOCTHU
B 0€CKOHEUHYIO JACCATUYHYIO TPOOBb).

Hcnonb30BaTh NOHATHS MHOKECTBA HATYPAIIBHBIX YMCET, MHOKECTBA LEIBIX YUCET,
MHOECTBA PAlMOHAJIBHBIX YHCEJ MPU PEUICHUM 3a]1a4, MPOBEIACHUN PACCYXKICHUU U
JI0KA3aTeJIbCTB.

ITonumaTh 1 OOBSICHATH CMBICIT TTO3UIIMOHHON 3aIIMCH HATYpaabHOTO YHUCIIA.

CpaBHUBATH U yNOPAIOYHUBATH PALMOHATILHBIC YHCIIA.

BrinonHsATh, couerast yCTHbIE M TUChbMEHHbBIC MPUEMBI, apupMeTHYECKUe JeHCTBUS
C palMOHAJIBHBIMUA YHCJIAMH, WCMIOJIb30BaTh CBOMCTBA YHWCEN W TMpaBWJIA JCHCTBUH,
IIPUEMBI PALIMOHAILHBIX BBIYMCIICHUN.

BpInoNHATE 1EMCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU MMOKA3ATEISAMM.

HaxonuTh 3Ha4€HUS YMCIOBBIX BBIPAKEHUH, COJIEPKAILNX PALIMOHAIBHbBIC YUCIa U
CTEINEHHU C HaTypaJbHBIM IMOKa3aTesieM, MPUMEHSATh pa3HOOOPa3HbIE CIIOCOOBI M IPUEMBI
BBIYHCIICHUS, COCTaBJISITh W OLECHUBATH YHUCJIOBBIE BBIPAKCHUS IMPU PEUICHUU
MPaKTUYECKUX 3aJ1a4 1 3a/1a4 U3 APYTUX YICOHBIX MIPEIMETOB.

OKpyryiTh 4YKclia C 33JaHHOM TOYHOCTBHIO, @ TAKXKE IO CMBICIY MPAKTUYECKOU
CUTYAIMH, BBITIOJHATH IPUKUJIKY U OLICHKY PE3YJIbTaTa BHIYMCICHUN, OLICHKY 3HAYCHUI
YHCJIOBBIX BBIPAKECHHUI, B TOM YHCJIC IIPU PEIICHUH MTPAKTUYECKUX 3a/1a4.

Pemats TekcToBbIC 3aaun apu(PMETUUECKUM CIIOCOOOM, MCIOJIb30BaTh TAOJIUIIHI,
CXEMBI, YEPTEKHU, APYTUE€ CPEACTBA MPEACTABICHUS JAHHBIX IPU PEIICHUH 3a/a4.

PemaTpe npakTUKO-OpUEHTUPOBAHHBIE 3a/1a4H, CBSI3AHHBIE C OTHOILICHUEM BEJIMYHH,
MIPOIOPIMOHAIBHOCTBIO  BEJIMYMH, IPOLEHTAMH, WHTEPIPETUPOBATh PE3YJIbTATHI
pEelIeHHs 3a/1a4 ¢ Y4ETOM OIPAHUYCHUH, CBA3aHHBIX CO CBOMCTBAMM PacCMaTPUBAEMBIX
OOBEKTOB.

JlenmuMocCTb.
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Jloka3bIBaTh U MIPUMEHATH P PEIICHUH 3a/1a4 MPU3HAKHU JSIUMOCTH Ha 2, 4, 8, 5,
3,6,9, 10, 11, npu3Haku J€IMMOCTH CyMMBI U MPOU3BEICHUS LICJIBIX YUCET.

PacknaapiBaTh Ha MHOXKUTEIIM HATYypaibHbIE YHCIIA.

CB0OOHO OmepupoBaTh MOHSATHUSMU: YETHOE YHUCIIO, HEYETHOE YHUCIO, B3aUMHO
MPOCTHIE YHUCIIA.

Haxonuts HanbGonpuit 00U 1eTuTeIh U HAaUMEHbIIee 00111ee KPaTHOE YUCe U
MCIIOJIb30BaTh UX IMPHU PEIICHUM 3a/1a4, TPUMEHSITh airopuT™M EBKiHza.

OnepupoBaTh MOHSITUEM OCTATKA MO MOJYJIO, MPUMEHSITh CBONCTBA CPaBHEHHUIA
0 MOYJIIO.

AJiredpanveckue BbIPaKeHUS

BoIpaxeHus ¢ nepeMeHHbIMU.

Hcnonp3oBaTh anreOpanyecKkyr0 TEPMUHOJIOTHIO UM CHUMBOJHKY, MPUMEHATH €&
B IIPOIIECCE OCBOCHHUS yueOHOro MaTepuarna.

Haxomuts 3HaueHus OyKBEHHBIX BBIPOKEHUN TpU 33JaHHBIX 3HAYCHUSIX
NIEPEMEHHBIX.

Hcnonb30BaTh MOHATHE TOXKIECTBA, BBINOJIHATH TOKIECTBEHHbIE IPe0Opa30BaHUs
BBIPQKEHUH, JJOKa3bIBAaTh TOXIECTBA.

MHOro4JIeHB!.

BeinonHaTe npeoOpa3oBaHus LEIOr0 BBIPAXKEHHST B MHOTOWIEH IPUBEICHUEM
MOJI00HBIX CJIAara€MbIX, PACKPBITUEM CKOOOK.

BoInonHATh eWcTBUS (CIOKEHUE, BBIUMTAHHME, YMHOXXEHHUE) C OJHOYJIEHAMHU U
C MHOTOYJIEHAMH, MPUMEHATH (POPMYJIbI COKPAIIEHHOIO YMHOXKEHHS (KBajapaT v KyO
CYMMBI, KBaJIpaT U KyO pa3HOCTH, pa3HOCTh KBaIpaTOB, CyMMa U pa3HOCTh KyOOB), B TOM
YuUCIIe ISl YIPOIIEHUs] BBIYUCICHHM.

OcCyIIecTBIATh Pa3JIoKEHHE MHOTOWJIEHOB HA MHOKUTEIHN C TOMOLIBIO BEIHECEHHUSI
32 CKOOKM OOILEro MHOXHTEJNs, TPYNIUPOBKHU ClIaraeMblX, HPUMEHSAS (OpMYJIbI
COKpaLEHHOTO YMHOXEHU.

[IpumeHsTh npeoOpa3oBaHMs MHOIOWIEHOB Ui PELICHUs pa3iIMyYHbIX 3a1ad
U3 MaTEMaTUKHU, CMEKHBIX IPEIMETOB, U3 PEATIbHON MTPAKTUKHU.

Hcnons3oBaTh  CBOWCTBA  CTENEHEH €  HATypaJbHBIMM  I10Ka3aTEIsIMU
TUTsI TIpeoOpa30BaHMs BRIPAKCHUH.

YpaBHeHUsI M1 HEPABEHCTBA

Pewiars mHelHBIE YpaBHEHHUS C OJHOM IIEPEMEHHOM, IPUMEHSA IPAaBUIIA IIEpexXoaa
OT MCXOAHOI'O YPaBHEHMSA K PaBHOCUIBHOMY eMy. IIpoBepATs, ABISIETCA 1M YHUCIIO
KOpPHEM YPaBHEHHS.

[TonGupate npuMepsl ap YMCEN, SABISIOIUXCS PEIIEHUEM JIMHEHHOTO ypaBHEHUs
C ABYMS [TIEPEMEHHBIMH.

Ctpouth B KOOPIMHATHOM IUIOCKOCTH TpaUK JIMHEWHOrO YPAaBHEHHUS C JIByMs
NEPEMEHHBIMHU, MOIb3YICh T'paUKOM, IPUBOAUTH IPUMEPHI PEIICHUSI YPABHEHHUS.

Pemars cucrembl 1ByX JIMHEWHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU, B TOM YHUCJIE
rpadUuecKH.
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CocTaBiATh M pelmarh JIMHEWHOE YPAaBHEHUE WM CUCTEMY JIMHEMHBIX ypaBHEHUU
[0 YCJIOBUIO 3aa4M, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJauu
ITOJIYYEHHBIN PE3yibTaT.

DOyHKUNH

Koopaunate! u rpaduxu.

N3o0pakaTh Ha KOOPJAWHATHOM MPSIMOM TOUYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJIMHATaM, JIy4HM, OTPE3KH, WHTEpBaJbl, 3alUCHIBATh YHUCIOBBIE ITPOMENKYTKH
Ha anreOpanyecKoM sI3bIKE.

OtMeuaTh B KOOPJUHATHOM MIIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATAM.

OyHKIUY.

CrtpouTth rpaduku JUHEHHBIX QYHKITUM.

OnuceiBaTh ¢ TOMOIIbIO (DYHKIIMI W3BECTHBIE 3aBUCUMOCTH MEXAY BEIUYMHAMU:
CKOPOCTb, BpEMs, pacCTOSHUE, LIEHA, KOJUYECTBO, CTOUMOCTb, MPOU3BOAUTENBHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxonuts 3HaueHue (GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[lonumate rpaduyeckuili crnocod TMpeACTaBICHUS W aHaIM3a UHOOpMaInH,
U3BJIEKATh M MHTEPIPETUPOBATh MHGOPMAILMIO U3 IpaUKOB peajbHBIX MPOILIECCOB U
3aBUCUMOCTEHN.

Hcnonb3oBaTh cBOMCcTBA GYHKIMM AJ1 aHAIIH3a TPaUKOB peaibHBIX 3aBUCUMOCTEH
(Hym1 GyHKUIHMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA (DYHKIUHU, IPOMEXYTKH BO3pACTaHUS
U yObIBaHUS (DYHKLIMM, HAMOOJIbIIEE U HAUMEHbIIIEE 3HAaUCHUS (DYHKIIMH).

Ucnonw3oBaTh Tpaduku AJisE  KMCCIENOBAHHUS TMPOIECCOB U 3aBUCUMOCTEH,
IPU pElIeHUH 337a4 U3 APYTruX y4eOHBIX TPEIMETOB U PEATbHON KU3HH.

K koniy o0ydyenus: B 8 kiaacce 00yJaronuiicss moayduT CIASAYIOIINE MPEAMETHBIC
pE3yJIbTAThI:

Yuci1a ¥ BBIYUCTICHUA

HppanyoHanabHble YKcha.

[lonnmMath W HCMONB30BAaTh TNPEACTABICHUS O PACIIUPEHUH  YHCIOBBIX
MHO>KECTB.

CB0oOOAHO omepupoBaTh TMOHATUSAMU: KBAJAPATHBIA KOPEHb, apUPMETHUECKHIA
KBaJIpaTHBI KOpPEHb, UPPAUMOHAIBHOE YHCIO, HAaXOAUTh, OLICHUBATh KBaJpaTHbIC
KOPHHU, HCIOJIb3YSl NMPH HEOOXOAMMOCTH KaJbKYJISTOp, BBINOJHATH NPEoOpa3oBaHUs
BBIPQXKEHUM, COJIEpKAIINX KBAJIPATHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb30BaTh HadalbHBIE MPEJCTABICHUS O MHOXKECTBE JIEHCTBUTENBHBIX YHCEN
JUI CpPaBHEHHUs, OKPYIJIEHUS U BBIYUCIECHHMH, M300pakaThb JEHCTBUTENbHBIE YHCIa
TOYKAaMHU Ha KOOPIUHATHOU MPSIMOM.

Hcnonb30BaTh 3amMcH OOIBIIMX M MaJIbIX YUCEN C MOMOUIBIO AECATUYHBIX ApoOeit
u crenenert yucna 10, 3anuceiBaTh U OKPYTJISATH YUCIOBbIE 3HAUEHUS peabHbIX BEJIUYHUH
C MCMOJIb30BAHUEM PA3HBIX CHCTEM U3MEPEHUM.

JlenmuMocCTb.
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CB00OOSHO oOmepupoBaTh IMOHATHEM OCTaTKa MO MOJYJII0, MPUMEHSITh CBOMCTBA
CpPaBHEHUU MO MOAYIIO, HAXOJIUTh OCTATKM CYMMbl U MPOU3BEACHUS MO JTaHHOMY
MOJIYJIIO.

AJiredpanveckue BbIPasKeHHUs

JpoOGHO-paroHaNbHbIE BRIPAKEHUS.

HaxomuTe momycTuMble 3HAYCHHS TMEPEMEHHBIX B APOOHO-pallMOHAIBHBIX
BBIPKCHUSX.

[IpumMeHsaTh OCHOBHOE CBOMCTBO PAIIMOHATILHOMN IPOOH.

BeimonusaTe mnpuBeneHue anreOpamdeckux ApoOed K oO0IeMy 3HaMEHATelo,
CIIO)KEHHE, YMHOXKEHHE, JIEJICHUE allreOpanyecKux Apooeil.

BrImonHATh TOXASCTBEHHBIC TPe0Opa30BaHUsI PAIIMOHATBHBIX BHIPAKEHUH.

[IpumensaTe mnpeoOpa3oBaHUs BBIPAKEHUW MJI PELICHUS PA3IUYHBIX 3a]ad
U3 MaTeMaTHKHU, CMEXHBIX MTPEIMETOB, U3 PEAIbHON MPAKTUKH.

Crenenu.

[IpuMeHsTh MOHSATHE CTENEHU C IIEJIBIM MTOKa3aTeNIeM, BBIMOIHATh MpeoOpa3oBaHus
BBIPXXEHUH, COJIEPIKAILMX CTENIEHU C IIeJIbIM MTOKa3aTesIeM.

WpparnronaabHbIC BRIPAKCHUS.

HaxomuTe nomycTuMmble 3HAYEHUS TMEPEMEHHBIX B BBIPAKCHHUSX, COACpPMKAIIUX
apudmeTruecKue KBaJipaTHbie KOPHHU.

BrImonHATh TpeoOpa3zoBaHus UPpaIlMOHATBHBIX BRIPAKCHHH, NCITONIb3Ys CBOHCTBA
KOpHEM.

YpaBHeHUs] M1 HEPABEHCTBA

Pemate kBanpaTHbie ypaBHEHUS.

Pemats 1po6HO-paliioHaIbHbIE YPaBHEHHUS.

Pemare nuHeElHbIE ypaBHEHHS C MapaMETpaMu, HECIIOXKHBIE CUCTEMBI JIMHEUHBIX
YPaBHEHUM C TapaMETPAMMU.

[IpoBoauTh HCCIIENOBAHUS YPAaBHEHHMI W CHCTEM YpPaBHEHHN, B TOM 4YHCIE
C MPUMEHEHHEM TrpaduuecKux MpencTaBieHuil (yCTaHABIWBATh, UMEET JIM ypaBHEHUE
WJIM CUCTEMA YPaBHEHUM PEIIeHUs], €CIIM UMEET, TO CKOJIbKO, U IIpoYee).

[lepexoauTs OoT cnoBecHOM (POPMYIUPOBKHU 3a/1auu K €€ anreOpandeckor Mojeiu
C IOMOUIBID COCTaBJICHUS YPABHECHHUS WA CUCTEMbl YPAaBHEHWUM, WHTEPHPETUPOBATH
B COOTBETCTBHM C KOHTEKCTOM 33J]a4H MMOJYYEHHBIA PE3YJIbTar.

[IpuMeHATP CBOMCTBA YHMCIIOBBIX HEPABEHCTB I CPABHEHMS, OLICHKH, pEIIaTh
JIMHEWHbIC HEPABEHCTBA C OJHOM MEPEMEHHOM M WX CHUCTEMBI, JaBaTh rpaduuecKyro
WJUTIOCTPAIIMIO MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DOyHKIMHA

[lonumatrh W HCIOJB30BaTh (PYHKIMOHAIbHBIE TOHATHUS M SI3bIK (TEPMHUHBI,
CUMBOJINYECKHE OOO3HAYEHUs), ONpeNeNsaTh 3HAueHUE (QYHKIMM 1O 3HAYEHUIO
aprymMeHTa, onpeaessTh CBOMCTBA GyHKIMH MO €€ TpaduKy.

Crpouts rpaduku pyskumit v = x2,y = x3,y = /x,y = £ y = |x|, onuceiBaTh
CBOMCTBA YMCIOBON (PYHKIIUU 1O €€ rpaduKy. "
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K koHiy oOyduenuss B 9 kiaacce o0y4yarouuiicss moayquT CIACAYIONIUE MPEAMETHBIC
pE3yIbTaTHI:

Yuciia ¥ BBIYMCTICHUA

CBoOOAHO  omepupoBaTh IMOHATHUSAMHU: KOpPEHb N-  CTENEHH, CTENEHb
C palMOHAIbHBIM  IIOKAa3aTelleM, HaXOAUTb KOpPEeHb N-U  CTENEHH, CTEIEHb
C palMOHAIbHBIM IIOKa3aTesieM, MWCIOJIb3ysd NpU HEOOXOJUMOCTH KaJbKYJATOP,
IIPUMEHSTH CBOMCTBA KOPHs N-U CTENIEHU, CTEIIEHH C PALlMOHAJIBHBIM IIOKA3aTEIIEM.

Hcnonp30BaTh NOHATHE MHOYKECTBA JIEUCTBUTEIBLHBIX YHCEN MIPU PELIEHUU 3a]1ad,
IIPOBEJICHUN PACCYKIEHUMN U JOKA3aTENbCTB.

CpaBHMBaTh W YHNOPSAOYMBATH  JEHUCTBUTENBHBIE  YHUCIA,  OKPYIJIATh
JCACTBUTENbHBIE YHCIIA, BBINOIHATH IHPUKHUIKY pe3yibTaTa BBIYMCICHUN, OLEHKY
YHCJIOBBIX BBIPAKECHUU.

AsreOpanvecKue BbIpa:KeHUs!

CB00OOSHO oOmepupoBaTh IMOHATHEM KBAAPATHOrO TPEXUIEHA, HAXOAUTh KOPHHU
KBaJIpaTHOI'O TPEXUJICHA.

PacknanpiBaTe KBagpaTHbIN TPEXUJICH HA JIMHEWHBIE MHOKUTEIH.

YpaBHeHUsA U HEPABECHCTBA

Pemrare nuHeElHBIE W KBAaJpaTHBIE YPaBHEHHWs, YPABHEHMS, CBOISIIMECH K HUM,
JIpOOHO-pallMOHAIbHBIE YPAaBHEHUSI.

Pemrars HECOKHBIE KBaJAPATHBIE YPABHEHUS C IAPAMETPOM.

Pewrars nuHENHbIE HEPABEHCTBA, KBAJAPATHBIE HEPABEHCTBA, UCIIOIb30BATh METOL
MHTEPBAJIOB, M300paXkaTh pEIICHWE HEPABEHCTB HA YHUCJIOBOM MpSMOM, 3alHChIBATh
peneHre ¢ MOMOIIBI0 CUMBOJIOB.

Pemrare cuctempl IBYX JIMHEMHBIX YPABHEHUN C IBYMS IIEPEMEHHBIMU U CUCTEMBI
JIBYX YPAaBHEHHUH, B KOTOPBIX OJIHO YPAaBHEHHUE HE SIBIIACTCS JIMHEWHBIM.

Pemare HECIOXKHBIE CUCTEMBI HETMHEWHBIX YPABHEHUH C ITAPAMETPOM.

[IpuMeHsTh METOIbl PABHOCHIBHBIX MpeoOpa3oBaHUM, 3aMEHbI IEPEMEHHOM,
rpauyecKoro MeTo1a Mpy pelieHruy ypaBHeHUH 3-ii 1 4-i cTeneHen.

Pemare cucreMsl JIMHEWHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIKOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh PEIICHHE CHCTEMbl HEPABEHCTB Ha YHMCIIOBOM
IPSIMOM, 3aIIMCBIBATH PELICHUE C IIOMOIIBI0 CUMBOJIOB.

Pemars ypaBHEHMs, HEPABEHCTBA U UX CUCTEMBI, B TOM YUCJIE C OrPAaHUYECHUAMU,
HaIlpUMep, B LIEIIbIX YHCIIAX.

[IpoBoauTe WCCIIENOBAaHWS YPAaBHEHMM W CHCTEM YPAaBHEHHN, B TOM YHCIE
C NMPUMEHEHUEM IpaHUUecKuX IMpencTaBleHU (yCTaHABIMBATh, UMEET JIU ypaBHEHUE
WM CUCTEMAa YPABHEHUI pELICHUs, €CJIM UMEET, TO CKOJIBKO, U MPOYEe).

Pemate TeKCTOBBIE 3a7ja4M aNreOpanyeckKuM CIOCOOOM C TTOMOUIBIO COCTaBIEHUS
YPaBHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHWs, HEPAaBEHCTBA M HMX CHCTEMBI JUIsl COCTaBIICHUSA
MaTeMaTH4eCKOM  MOJEIM  PEAIbHOW  CUTyallUM WM  [PUKIAAHOW  3a1ayu,

HHTCPIPETUPOBATD IMOJTYYCHHBIC PC3YJIbTATHI B 3aJAHHOM KOHTCKCTC.
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YucioBble MOCJI€10BATETLHOCTH H MPOIrPecCUuu

CBOOOJIHO OTNEepUPOBATH MOHSATUSMH: 3aBUCUMOCTh, (PYHKIIHS, rpaduk QYHKIIHH,
npsiMasi MPOTOPITMOHATILHOCTD, JIMHEWHAs (DYHKIIHUS, OOpaTHAs MPOMOPIIMOHATBHOCTD,
napa0oJa, runepoosa, KyCouHo-3aanHas ¢ yHKITHSI.

UccnenoBary ¢yHkuio 1mo e€ rpaduky, yCTaHABIMBATh CBONCTBA (DYHKIIHIL:
007acTh  OMpEACNIeHUs, MHOXECTBO 3HAYCHWH, HYIH (QYHKIUHA, TTPOMEKYTKU
3HAKOIOCTOSTHCTBA, TIPOMEXYTKH BO3pACTaHUsl U yObIBaHUS, YETHOCTh M HEUYETHOCTD,
HauOOJIbIIICE M HAMMEHBITICE 3HAYCHUS, aCUMIITOTHI.

Pacrio3HaBath kBaapaTHYHyH0 (YHKOHIO 10 (OpMyJe, TPUBOIUTH TPUMEPHI
KBaJIpaTUIHBIX QYHKIIUN U3 peaTbHOU KU3HU, PUZNKHU, TCOMETPUH.

Omnpenensate MojiokeHue rpaduka KBagpaTudHOW (PYHKIMU B 3aBUCUMOCTH OT €€
KO3 (P UITUEHTOB.

Crtpouth rpaduk KBagpaTUYHOW (PYHKIIMH, ONMUCHIBATH CBOMCTBA KBAJIpaTUIHOU
dbyHkIuu 110 e€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBaAPATUIHOW (PYHKITUH IS PEIICHHS 3a71a4.

Ha npumepe kBagpaTtuaHoi GhyHKIUK cTpouTh rpaduk ¢pynkiuu y =af(kx + b) + ¢
C IMOMOIIBI0 MTpeoOpa3oBannii rpaduka Gyrkun y=F(x).

NnmoctpupoBaTh ¢ MOMOIIBIO Tpaduka peasbHYI0 3aBUCUMOCTh WM TIPOIECC
M0 UX XapaKTePUCTUKAM.

Apudmerudeckasi 1 reoMeTpUYecKasi IPOrpeccun

CB0OOOIHO omepupoBaTh MOHATUSMH: TOCIEAOBATENBLHOCTh, apuU(pMeTHdYecKas U
reOMETPUYECKas TPOrPECCHH.

3aiaBaTh MOCJIEI0BATEIbHOCTH PA3HBIMHU CIIOCOOAMMU: ONUCATENIbHBIM, TAOJIUYHBIM,
C MIOMOIIBI0 (POPMYIIBI N-TO UJIeHa, PEKYPPEHTHBIM.

BbINONHATH BBIYUCIEHUS € UCTIOJIb30BaHUEM (OPMYJI N-To WwieHa apupMeTUIECKOn
Y T€OMETPUYECKON IPOTPECCH, CYMMBI IIEPBBIX N YJIECHOB.

N300paxkatp  4ieHbl  TOCIENOBAaTEIbHOCTHM TOYKAMH HA  KOOPAMHATHOMN
IUIOCKOCTH.

Pewate 3amaun, CBA3aHHBIE C YHUCJIOBBIMH IOCJIEIOBATEIBHOCTSIMU, B TOM
qycie 3aJadd W3 PEeaJbHOW >KM3HM (C HCIOJB30BAaHUEM KaJbKYJIATOPA, LHUQPPOBBIX
TEXHOJIOTHIN).

PacriosHaBath W  TOPUBOAWTH  MPUMEPHl  KOHEUHBIX U OECKOHEUHBIX
10CJIeI0BAaTENbHOCTEM, OTrPaHUYECHHBIX NI0CJIEIOBATENBHOCTEN, MOHOTOHHO
BO3pacTaoNnX (yObIBAIOIINX ) MOCIEA0BATEILHOCTEH.

HmeTs mnpeacraBieHUE O CXOAMMOCTH IOCJIEIOBATEIbHOCTH, YMETh HaXOAUTh
CyMMY OECKOHEYHO YOBIBAIOIIEH Tr€OMETPUUYECKON TIPOrPECCHH.

[TpuMeHsITh METOI MaTeMaTHUECKON MHAYKIIUHU TPY PELICHUH 3a/1a4.
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7 KIIACC
HasBanue pazaena KonuuectBo OcCHOBHbIE BU/JIbI AESATEILHOCTH
OcCHOBHOE coaepKkaHue
(TembI) Kypca 4acoB 00 y4Jaromuxcs
Yucna u BEIYUCICHUS: 11 PaunonanbHbie yucna. CucremMaTu3upoBaTh U 0OOraniaTh 3HaHUS
palMoHaNbHbIE YKCiia CpaBHeHue, ynopsiJourBaHKe 00 OOBIKHOBEHHBIX U JECATUYHBIX APOOSX.
(moBTOpEHME) U apumeTndecKkue AecTBUs CpaBHUBATH U YIOPSAIOUUBATH APOOH,

C pallMOHAJIbHBIMU YHCIIAMU.
Hucnosas npsiMasi, MOJyJIb YUCJIA.
[IpoueHTHI, 3a1KUCh MPOLEHTOB

B BHJIE poOU U 1poOU B BUJIE
MPOLIEHTOB. Tpy OCHOBHBIE 3a]1a4M
Ha MPOLICHTHI.

Pemenne TeKCTOBBIX 3a1a4
apuPMETHIECKUM CITOCOOOM.
Pemrenue 3amau u3 peanbHOU
NPAKTUKU HA YacCTH, ApoOH,
IPOLICHTBI, IPUMEHEHUE
OTHOILIEHUU ¥ TIPOIIOPLUHI

IIpU PELICHUH 3a1a4. PeasibHbIe
3aBUCUMOCTH; PEIICHUE 3a/1a4

Ha JIBIJKEHUE, padOoTy, MOKYIIKH,
HaJIoTu

peoOpPa30BbIBas IPU HEOOXOTUMOCTH
JECATUYHbBIC TPOOU B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIC B ICCATUYHEIE,

B YAaCTHOCTH, B OECKOHEYHYIO IECATHUHYIO
TPOOBk.

[IpumensTh pazHooOpa3Hbie CIOCOObI U
MPUEMBI BBIYUCIICHUSI 3HAYCHUHN APOOHBIX
BBIPOKEHUHN, ColepKanX OOBIKHOBEHHBIE
U IeCATUIHBIC APOOU: 3aMEHSITh

pY HEOOXOAMMOCTH JAECATUIHYIO IPOOb
OOBIKHOBEHHOM U OOBIKHOBEHH YIO
JECATUIHON, TPUBOIUTH BHIPAKCHHE

K Gopme, Hanbosee yno0HOM

JUTSL BBIYMCIICHUH, TIPpeoOpa30BhIBATh
JIpOoOHBIC BEIPAKECHHSI HA YMHOXKCHHE U
JICJICHHUE JECATUYHBIX ApoOeit

K JICUCTBUSIM C IICJILIMU YUCIIAMHU.

24



OdenepanbHas padboyas nporpamma | Matematuka. 7—9 kinacchl (yriiyOaEHHBIA YPOBEHD )

PemaTe 3a1aun Ha 4acTH, MPOLIEHTHI,
MPOMOPIIMHU, HA HAXOXKACHUE JpooH
(TporieHTa) OT BETMYUHBI U BETUIUHBI
o e€ apoou (TIPOLICHTY), APOOH
(TIpolieHTa), KOTOPBI COCTABISIET OJIHA
BeJIMUMHA OT Apyrou. [IlpuBoauts,
pa3douparhb, OLEHUBATH Pa3JIMYHbIC
pEeIIeHHUs], 3aITUCH PEIIEHUN TEKCTOBBIX
3ajay.

Hcnons30Barh TaOJMIBI, CXEMBI, YEPTEXKHU,
JpYTUE CPENICTBA MPEICTABICHUS TaHHBIX
IIPY PELICHUH 3a7a4u.

Pacnio3HaBath v OOBICHATH, OUPASICH
Ha ONpe/esICHUs], TPSIMO
MIPOIIOPIIUOHATILHBIE U 0OPATHO
MPONOPIUOHATBLHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMMU; IPUBOJUTH MPUMEPHI F3TUX
3aBHCHUMOCTEN U3 peabHOr0 MUpa,

U3 IPYruX y4eOHBIX MTPEIMETOB.

PemaTe mpakTUKO-OpUEHTUPOBAHHbBIE
3aJlayu, Ha IPUMEHEHHE Ipo0eH,
MIPOLIEHTOB, IPSIMOW U 0OPATHOM
IIPONIOPIMOHAIILHOCTEMN, ITPOIIOPLIAN

DYHKIMHU: KOOPAUHATHI U
rpaduku. OyHKIIUU

17

KoopannaTa ToO4KM Ha MPSAMON.
HucnoBble IPOMEKYTKHU.

N300paxars Ha KOOPAMHATHOM MPSMOIN
TOYKH, COOTBETCTBYIOIINE 33JaHHBIM
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Paccrosaue Mexay AByMsl TOUKaMH
KOOPAMHATHOU IPSIMOM.
[IpsamoyronpHas cucrema
KoopauHaT. AGcIcca U opJinHaTa
TOYKH Ha KOOPJIMHATHOMN
miockoctu. [Ipumepst rpadukos,
3aJlaHHbIX (popMyTaMu.

Urenue rpagukoB peanbHbIX
3aBUCUMOCTEH.

OYHKIIMOHATILHBIC 3aBUCHMOCTH
Mexay BenuauHamu. [lonsTre
¢yakuuu. OyHKIUSA KakK
MareMaTh4ecKast MOJIeNb
peasibHOTO Mpoiiecca. O0IacTh
onpeeaeHust ¥ 00J1acTh 3HAUCHU
¢ynkimn. CiocoObl 3a1aHus

dbynkiuu. ['padux dyakimm

KOOpJIMHATAM, JTy4H, OTPE3KH, UHTEPBAJIBL;
3alKChIBaTh UX Ha alNreOpandeckomM

S3bIKE.

OTmeuath B KOOPAMHATHOM MIIOCKOCTH
TOYKH TI0 33/IaHHBIM KOOPJIMHATAM; CTPOUTD
rpadUKu HECIOKHBIX 3aBHCHMOCTEH,
3aJlaHHbIX (hopMysIaMu, B TOM YKCIIE

C TIOMOIIIBIO IU(PPOBBIX JTAOOPATOPUIA.
[IpumeHsTh, U3y4aTh IPEUMYIIECTBA,
MHTEPHPETUPOBATh I'pauuecKuil crocoo
MPECTaBJICHUS U aHAIK3a Pa3HOOOpa3HOM
KU3HEHHOU MH(OpMaIuu.

OcBauBaTh MOHATHE (YHKIINH, OBIAJCBAThH
(G YHKIMOHATBHONU TEPMUHOJIOTHEH.
Haxonuth 06macTh onpeaeneHus u 00J1acTh
3HAYCHUN (PYHKIIHH.

Hcrnonp30BaTh pa3nmuyHble CIOCOOBI 33JaHUs
(hyHKIUH.

Hcnonws3oBath cBOWCTBa ) yHKIIMI

JUISL aHATM3a rPaUKOB peabHBIX
3aBUCHUMOCTEH (Hyu (DYHKITUH,
MPOMEXYTKU 3HAKOMOCTOSTHCTBA () YHKITUH,
MIPOMEKYTKH BO3PACTaHUS U YOBIBAHHUS
(GyHKUIMH, HAUOOJIbIIIEE U HAUMEHBLIEE
3HaYEHUs PYHKIINH)
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Anrebpanueckue 7 BripaxeHune ¢ nepeMeHHbIMHU. OBnaners anreOpanyeckon
BBIPAYKCHUS: BBIPAKECHUS 3HAa4YECHUE BBIPAKCHUS TEPMHUHOJIOTUEN U CUMBOJIUKOM,
C IIEPEMEHHBIMU ¢ nepemeHHbIMU. [Ipencrasienue IIPUMEHSATH €€ B IPOLIECCE OCBOCHUS
3aBUCHUMOCTHU MEXIY BEIUUYNHAMU yueOHOro MaTepuarna.
B BUjie hopmysiel. Berancnenus Haxonuth 3HaueHus BbIpaXKEHUN
o popmynam C IIEPEMEHHBIMU TP 3a1aHHBIX 3HAYECHUSAX
NEPEMEHHBIX; BBITIOJIHATH BEIYUCICHUS
1o opmynam, JOMyCTUMbIE 3HAUCHUS
NEPEMEHHBIX
YpaBHEHHUS U CUCTEMBI 10 YpaBHEHHE C OTHOW IEPEMEHHOM. Pemats nuHEHOE ypaBHEHUE C OTHOM

YpPaBHEHUI: TUHEUHBIE
YpaBHEHUS

Kopens ypaBHenus. CpoiicTBa
YPaBHEHU C OTHOW NEPEMEHHOM.
PaBHOCMIIBHOCTH ypaBHEHUN.
YpaBHEHHE KaK MaTeEMAaTHYECKas
MO/IEJIb PEATbHOM CUTYalUU.
JIunenHOEe ypaBHEHHE C OAHOU
nepeMeHHou. Yucno kopHen
JIMHEWHOTO YpaBHEHUs. Pemenne
TEKCTOBBIX 3a/1a4 C IIOMOUIBIO
JIMHEWHBIX ypaBHEHUU. JIMHENHOE
YpaBHEHHUE, COAEPKAILIECE 3HAK
MOZYJISA

IIEPEMEHHON, IPUMEHSS ITPAaBUIIA
IIepeEX0/1a OT UCXOTHOTO YPAaBHEHUS

K PaBHOCWJIBHOMY €My 0oJiee TPOCTOro
Buzaa. [IpoBepAars, ABiseTCs n
KOHKPETHOE YHCIIO KOPHEM
YpaBHEHUS.

OnpenensiTe YuCa0 KOpHEW JIMHEMHOTO
YpaBHEHUS.

Pemats nuHelHOE ypaBHEHUE,
coziepxaniee 3HaK MOJYJIS.
CocTaBisTh U pelaTh ypaBHEHUE

I10 YCIIOBHIO 33]1a4U, HHTEPIIPETUPOBATH
B COOTBETCTBHM C KOHTEKCTOM 33J1a4u
ITOJIYYEHHBIN PE3YIbTAT
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Yucia U BBIYUCIICHUA:
CTEIEHb C HATYPAIbHBIM
moKa3aTrejeM

Crenenp ¢ HaTypaJIbHBIM
MoKa3aTejieM U €€ CBOMCTBA.
3anuch yncia B JeCATUUYHON
MMO3UIIMOHHOM CHCTEME CUMCIICHUS

[IprBOIUTH YKCIIOBBIE U OYKBEHHBIE
IIPUMEPBI CTENEHU C HATYPAIbHBIM
nokaszaTesieM, OOBSICHSISI 3HAUCHHUSI
OCHOBAHUs CTEIICHU U MTOKA3aTeNsA
CTEIICHU, HAXOAUTD 3HAYECHUS CTEIICHEN

Bujia all (a — mr00o0e parroHaIbHOE
YHCII0, N — HAaTypaJIbHOE YUCIIO).
[ToHMMATh CMBICIT 3aIIUCH OOJIBIIUX YUCEI
C IOMOUIBIO JECATUYHBIX ApOoOei 1
creneHer yncia 10, npumMeHsaTs ux

B PEAIbHBIX CUTYalUAX

Anrebpanueckue
BBIPQXKEHUSI: MHOT'OYJICHBI

23

OnuousnieHsl. OIHOYIIEH
cTtanaapTHoro Bujaa. CteneHb
OJHOYJICHA. MHOrOYJICHHI.
MHorouseH cTaHAapTHOTO BUA.
Crenenns mHOrowieHa. CioxxkeHue,
BBIYMTAHWE, YMHOXKCHUE U JICTICHUE
MHoroujieHoB. [Ipeobpa3oBanue
1[E€JIOTO BBIPAKEHUS B MHOTOYJICH.
Kopuu MHOrousena.

ToxnecTtBo. ToxkaeCTBEHHbBIC
npeoOpa3oBaHus AreOpanuecKux
BbIpakeHUU. Jloka3aTeapcTBO
TOXKECTB

OBnaners anreOpanyeckon
TEPMHUHOJIOTUEN U CUMBOJIUKOM,
IIPUMEHATH €€ B IIPOLIECCE OCBOCHUSA
yu4eOHOr0 MaTepuarna.

[IpuBOAUTE OJHOYJIEH U MHOTOUYJIEH
K CTaHJIAPTHOMY BUY.

OnpenensTe CTENEeHN OJJHOWICHA U
MHOI'OYJIEHA.

BBINONHATH YMHOXEHHUE OJJHOWJIEHA
Ha MHOT'OYJIEH.

BBINONHATE CII0XKEHUE, BEIYUTAHUE,
YMHOKEHUE U JEJIEHUE MHOTOYJIEHOB.
Haxonuts KOpHH MHOrOYJICHA.
DopmMynUpOBaTh ONPEACICHUE
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TOXKJIECTBEHHO PABHBIX BBHIPAKECHUH.
Hcnonp3oBars npasuia

JUTSL TOKA3aTeNbCTBA TOXKIECTB.
BhITIONTHATD TOXKAECTBEHHBIC
peoOpa3oBaHUs 1IETIOTO BRIPAKCHUS

B MHOTOYJICH NMPUBEJICHUEM MTOT00HBIX
CJIaraeéMbIX, PaCKpPbITUEM CKOOOK.
OcyIecTBIATh Pa3ioKeHUEe MHOTOUYJICHOB
HA MHOXKHUTEJU ITyTE€M BbIHECEHUS

3a CKOOKH OOIIETO MHOXKHUTEISA, METOOM
TPYIIUPOBKH.

[IpumensTe npeoOpa3zoBaHue
MHOTOWICHOB IS PEIICHHS Pa3TMIHbBIX
3aJ1a4 U3 MaTeMaTUKHU, CMEKHBIX
MPEIMETOB, U3 PeaTbHOU MPAKTUKHU.
3HAKOMUTBHCS C UCTOPUEH Pa3BUTHS
MaTeMaTUKU

Anrebpanueckue
BBIPOKECHUS: POPMYJIBI
COKpAIIEHHOTO YMHOKCHUS

14

DopMyJIbl COKPAILIEHHOT O
YMHOKEHUS: KBaJIpaT CyMMBbI U
KBaJpaT pa3HOCTH JABYX
BBIPAKEHUH, KBAAPAT CYyMMBI
HECKOJIbKUX BBIPAXXEHUH, KyO
CYMMBI U KyO pa3HOCTH JBYX
BBIPa)KECHUH, PA3HOCTH KBA/IPAaTOB
JBYX BBIPAKECHHM, IPOU3BEIACHUE

OBnaneTs anredpandeckoin
TEPMHUHOJIOTUEN U CUMBOJIUKOM,
MPUMEHATH €€ B IIPOLIECCE OCBOCHUS
y4eOHOro MaTepuaia.

BEINOHATE TOXXIECTBEHHEIC
npeoOpa3oBaHus 1EJI0T0 BhIPAKEHUS

B MHOTOWJICH MPUBEJACHUEM MOJOOHBIX
cllaraeMbIX, PaCKpPhITHEM CKOOOK,
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Pa3HOCTH U CYMMBI JBYX
BBIPQ)KEHUI, CYMMa U Pa3HOCTb
KyOOB JIByX BBIpQ)KEHUHU.
Paznoxxenne mHoOrousieHa

Ha MHOXUTENIN. BeiHeceHue
OO0IIIEr0 MHOXKHTEJIS 32 CKOOKH.
Merton rpynnupoBKH

C UCMOJIb30BAHUEM (POPM Y
COKpPALEHHOIO YMHOKEHU.
OcCyIIecTBIATh Pa3yI0KEHHE MHOTOUYJIEHOB
Ha MHOYUTENIN yTEM BbIHECEHUS

3a CKOOKM 00IIEro MHOKUTENS, METOA0M
IPYNIUPOBKH, TPUMEHEHUS (POPMYJIbI
COKpAIlIEHHOI'O YMHOXKEHUS.

[TpumensaTh Ipeodpa3oBaHue
MHOTOYJICHOB JIJISl PELIEHUS] pa3INYHbIX
3aJ1a4 U3 MaTeMATUKH, CMEXHBIX
IIPEAMETOB, U3 PEAIbHON MTPAKTUKH.
3HAKOMUTHCA C UCTOPUEN Pa3BUTHS
MaTeMaTHKU

Yucia v BEIYUCIIEHUS:
JICITUMOCTD

10

J1eIMMOCTh LEbIX YHCeT.
CaoiictBa genumoctu. [Ipoctsie

Y COCTaBHbIC yucia. YETHbIE

1 Heu€THble uncna. [Ipu3naku
nenumocTtu Ha 2,4, 8,5,3,6,9, 10,
11. ITpu3Haku 1eIUMOCTH CYMMBI U
IIPOU3BEICHUS LETIBIX YUCET

IIpH pelieHu  3a1a4. Haubompmii
OOIIUI 1eTUTENh U HaUMEHbBIIIEe
o0111ee KpaTHOE JIBYX YHUCEN.
B3anmHO npocTeie unca.
Aunroput™m EBxinpa. Jlenenue

[IpuMeHsTh CBOMCTBA IEIIUMOCTH.
[IpuBOAMTE MpUMEPHI U PACIIO3HABATH
MPOCTHIE U COCTABHBIC YHCIIA, YETHBIE U
HEYETHBIC YHCIIA.

Jloka3bIBaTh U MPUMEHSTH NPU3HAKU
nenumoctu Ha 2, 4,8, 5,3,6,9, 10, 11,
MPU3HAKHU JECTUMOCTH CYMMBI U
MPOU3BEACHHUS LIEIJIBIX YUCET.
Haxoante HanOOIbIINN OOIINN JETUTEND
Y HauMeHblilee 0011ee KpaTHOE BYX
YHCEI.

Pemiath mpakTUKO-OPUEHTHPOBAHHBIC
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¢ octaTKOM. CpaBHEHMS LIEJIBIX
YHUCEJI 110 MOJIYJIIO HATYPAIbHOTO
qucia

3a/1aud, UCTIOJIb3Yys HAaMOOJBIIUM 00U
JeIUTENh, HAMMEHbLIEE 001Iee KPAaTHOE
JBYX YHCEIL.

Pacno3naBath B3aMMHO MPOCTHIE YHCIIA.
[TpumensaTs anroputm EBkina.

(DOPMYJII/IPOBEITB OIIpCACICHUA ACIIUMOCTHU

HAaIIeJI0, YUCEeJI, CPABHUMBIX T10 TAHHOMY
MOYJIIO.
BEINOIHATE AejIeHne ¢ OCTaTKOM

OyHKUWU: JTUHEUHAS
byHKIMSA

16

Jlunetinas ¢yHKIMS, €€ CBOMCTBA.
['padux nuneitHON PpyHKLIMH.
['paduk pyHKIUU Y = | X |.
KycouHo-3anannbie pyHKINN

Pacnio3naBath JIMHEHHYIO (QYHKITHIO

y = kx + b, onuceiBath €€ cBolicTBa

B 3aBHCUMOCTH OT 3HAYCHUU

k03 dunmenTos K u b.

Ctpoutsb rpapuku JTMHEHHON (YHKIINUH,
GbyHKIMHN Y = | X |, KyCOUHO-3aJJaHHON
byHKIHH.

Hcnonb3oBaTh 1udpoBBIE PECYPCHI

JUTSI TOCTpOeHUs rpaduKoB (PYHKIUNA U
U3Y4YEeHHS UX CBOMCTB.

[IpuBOIUTE IPUMEPBI JIMHEUHBIX
3aBHCHUMOCTEN B peabHBIX MPOLIeccax U
SIBIICHUSIX

YpaBHEHHS U CUCTEMBI
YpPaBHEHHUM: CUCTEMBI
JIMHEWHBIX YPABHEHUN

14

YpaBHEHHE C ABYMS
nepeMeHHbIMU. ['paduk muHenHOro
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAUHATHOM IIIOCKOCTH
rpaduK JUHEHHOTO YPaBHEHUS C ABYMSI
MEPEMEHHBIMU; TIOJIB3YSCh TPAPUKOM,
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CucTtembl IMHENHBIX YPABHEHAN
C ABYMSI IEPEMEHHBIMHU.
['padpuueckuit meTon pemeHus
CHUCTEMBI JIMHEWHBIX YPAaBHEHUU
C AByMs IIEpeMEHHBbIMU. Perenne
CUCTEM JIMHEWHBIX YPaBHEHUU

C IByMsI IEPEMEHHBIMU METO0M
IIOJICTAHOBKH X METOZIOM
cnoxxenus. Cucrema IByX
JIMHEWHBIX YPAaBHEHUU C IBYMs
IIEPEMEHHBIMM KaK MOJEIb
peaNbHOU CUTyaluu

MIPUBOJIUTH MPUMEPHI PEIICHUS
YPAaBHEHHS.

Haxomuth peuienue cucteMsl IByX
JIMHEVHBIX YPAaBHEHUH C IBYMsI
IIEPEMEHHBIMHU.

CocTaBJisITh U pelIaTb CUCTEMY JABYX
JIMHEWHBIX YPABHEHUM T10 YCIIOBUIO
3a/1a4yd, UHTEPIIPETUPOBATH

B COOTBETCTBHUM C KOHTEKCTOM 33J1auu
ITOJIYYEHHBIN PE3YIbTAT

[ToBTOpenue, 06001IEHNE,
cucTeMaTHh3alusa 3HaHu!

[ToBTOpEHNE OCHOBHBIX MOHITUI
Y METOJOB Kypca 7 Kiacca,
0000111eHr e 3HAHUI

Br16uparh, NpUMEHSTh OLIEHUBATh
CHocoObI CpaBHEHUS YHMCEN, BHIYUCICHU,
TOKJIECTBEHHBIX MTPEOOpa30BaHUM
anreOpanyecKux BhIpaXKCHUN, PELICHUS
YPAaBHEHHMU U CUCTEM YPAaBHEHHM, 3aaHUS
(GyHKIM, aHaiIM3a U IOCTPOEHUS UX
rpaduKoB.

Hcnonb30BaTh QyHKIIMOHAIBHO-
rpaduyecKue npeacTaBICHUS

JUTSl PELLICHMS 3a/]1a4.

OcymecTBIsATh CAMOKOHTPOJIIb
BBIITOJIHSIEMBIX JIEUCTBUN U CAMOIIPOBEPKY
pe3yJibTaTa BIYUCIECHUM,
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npeoOpa3oBaHUi, MOCTPOCHHUIA.

Pemate 3anaun u3 peaabHOU KU3HH,
MPUMEHSTh MaTeMaTHYECKUE 3HAHUS

JUTSL pEIIeHUS 3a71a4 U3 APYTrUX MPEeIMETOB.
PemaTe TekcTOBBIC 3a/1aUn, CPABHUBATD,
BBIOMPATH CITOCOOBI PEIICHUS 3a/1a4u

OBUIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

136
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8 KJIACC
HasBanue pasnena Komunuectso OCHOBHBIE BH/IbI IESATEILHOCTH
OcHOBHOE coziepKaHHe
(TemnI) Kypca 4acoB 00 yJaromuxcs
YpaBHEHUS U HEPABEHCTBA:! 20 UucnoBble HEPABEHCTBA. DopMyIMpOBaTh CBOMCTBA YHUCIIOBBIX

HEepaBEeHCTBA

CBolicTBa YMCIIOBBIX HEPABEHCTB.
Jloka3aTenbCTBO HEPABEHCTB.
HepaBeHCTBO ¢ nepeMEHHOM.
Crtporue u HeCTporue HepaBeHCTBaA.
CrnoxeHre 1 yMHOKEHUE
YHUCIJIOBBIX HEPABEHCTB.
OueHuBaHnEe 3HAYCHHUS
BBIPAKEHUS.

[loHsTHE O penIeHNN HEPAaBEHCTBA
C OJTHOW MEepeMEHHON. MHOXKECTBO
pELIECHUI HEPABEHCTBA.
PaBHOCUIIbHBIE HEPABEHCTBA.
HepaseHncTBo-ciiecTue.
Yucnossle npomMexyTku. JInnenHoe
HEPaBEHCTBO C OJHOU NEPEMEHHON
Y MHOYKECTBO €r0 PELICHUM.
Pemienne JIMHENHBIX HEPABEHCTB

C OHOW MEPEMEHHOM.

CucreMbl IMHEWHBIX HEPABEHCTB

C OIHOM mepeMeHHOM. Pemenne
TEKCTOBBIX 3a/1a4 C TOMOILBIO

HEPaBEHCTB, WUIFOCTPUPOBATh UX
Ha KOOPAMHATHOU IPSIMOM, TOKa3bIBaTh
areOpanvdecKu.

OueHuBaTh 3Ha4CHHS BBIPAKEHUS,
VICIIONb3YSl HEPABEHCTBA.

[IprMeHATh CBOWCTBAa HEPABEHCTB B XOJI€
peuieHus 3aaad.

OnpenensaTe paBHOCHIIBHBIE HEPABEHCTBA.
[IpuBOAUTE MPUMEPHI PELICHUI
HEPaBEHCTB.

Pemars nuHEHBbIE HEPABEHCTBA C OJHOM
MIEPEMEHHOM, CUCTEMbI JIUHENHBIX
HEPABEHCTB, N300pakaTh pelleHUe

Ha YUCJIOBOW NPAMOU, NOKA3bIBATH
HEPaBEHCTBA.

Pemars TekCcTOBBIE 33/1a4N € IOMOLIBIO
JIMHEWHBIX HEPABEHCTB C OJHON
IIEPEMEHHOM.

HccenenoBaTh TMHEHHOE HEPABEHCTBO

C OJIHOM ITEpEMEHHOM

C IIapamMeTpPOM.
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JIMHEVHBIX HEPABEHCTB C OJJHOU
IIEPEMEHHOMN

3HaAKOMUTBCS C UCTOpUEH Pa3BUTHUS
aJreopsI

Yucna v BEIYUCIIEHAS
KBaJpaTHbI KOPEHb

17

KBagparasie KOpHHU.
ApudMeTnueckuil KBaJipaTHbIN
KOpPEHb U €ro cBoucTra. [lonstue
VMPPalMOHAIILHOT O YHCJIA.
JlelicTBUS ¢ MppaMOHAIbHBIMU
yucnamu. CBONCTBA IEUCTBUI

C UPPalMOHAIILHBIMU YHCIIAMM.
CpaBHEHHME UPPALMOHAIBHBIX
yucesl. MHOXKECTBO
JEUCTBUTENIbHBIX YUCET.
[IpencraBneHus 0 paCIIMPEHUAX
YHCJIOBBIX MHOYECTB.
JlormycTuMbie 3HaUYECHUSA
MIEPEMEHHBIX B BBIPAKECHUSAX,
coJiepKanux apupmernaeckue
KBaJ[paTHbIE KOPHHU.
ToxaecTBeHHbIE IPeOOPa30BaAHUS
BBIPAXKEHHM, COAEPKAIIUX
apudmeTruecKue KBajipaTHbIe
KOpHHU

@opMyIMpPOBaTh ONPEACIICHHUE
KBaJPATHOT O KOPHS M3 YUCIA,
apu(pMeTHIEeCKOro KBaIpaTHOT'O KOPHSI.
[IpuMeHATh onepanuio U3BJICYEHUs
KBaJPATHOI'O KOPHS W3 YMCIIA, UCTIOIb3Ys
pU HEOOXOAMMOCTH KaJbKYIATOP.
OneHuBarh KBaJpaTHBIE KOPHU LEIBIMU
YHCJIaMU U IECATUYHBIMU JIPOOSIMHU.
CpaBHUBATh U YHOPSI0YHUBATh
palOHAIbHBIE U UPPALIMOHAJIBHBIE YHUCIIA,
3aIMCaHHBIE C TOMOIIBIO KBAAPATHBIX
KOpHEM.

BrinosHsTh onepanuu ¢
VPPALMOHAIBHBIMHU YUCIIAMMU.

ViccenoBarh ypaBHEHHE X2 = &, HAXOINTh
TOYHBIE U TPUOTMKEHHBIE 3HAYCHUS
KopHeu nipu a > 0.

HccnenoBarh cBOMCTBA KBAIPATHBIX
KOPHEM, MPOBO/JI YHUCIIOBbIE
DKCIIEPUMEHTBHI C UCIIOIb30BaHUEM
KaJIbKYJIATOpa (KOMITBIOTEPA).

Jloka3bpIBaTh CBOMCTBA apU(METUYECKHUX
KBaJIpaTHBIX KOPHEH; TPUMEHSATH UX
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JUISL TIpeoOpa3oBaHus BhIPAKEHUM.
BrimonHaThs npeodpa3zoBaHus BeIpAKEHUH,
COJIEpKAILNX KBAJPATHBIE KOPHU.
BripaxkaTs nmepeMeHHbIe B3 HOPMYIIL.
Boruuciisite 3Ha4EHUS BBIPAXKECHUN,
COIEPKAILINX KBAAPATHBIE KOPHH,
UCIIONB3YS MPU HEOOXOIUMOCTH
KaJIbKYJISATOP.

Hcnonp30Bath B X0J1€ PENICHUS 3a/1a4
DJIEMEHTAPHBIE TIPEICTABIICHUS,
CBSI3aHHBIC C TIPUOTMKEHHBIMU
3HAYCHUSIMH BEJIIUYHH.

3HAKOMUTBCA C UCTOPUEH pa3BUTHS
MaTEMaTUKH

YpaBHEHUS 1 HEPABEHCTBA!
KBaJpaTHbIC YPaBHECHHUS

17

KBagparnoe ypaBHeHue. @opmyna
KOpHEHN KBaJPATHOTO YPABHEHUS.
KonnuecTBo AeMCTBUTENBHBIX
KOpHEHN KBaJPAaTHOTO YPABHEHUS.
Teopema Buera.

YpaBHEHUSI, CBOAUMBIE

K JINHEWHBIM YPaBHEHUSIM

WJIM K KBAJIPATHBIM YPaBHEHUSM.
KBagpatHoe ypaBHeHUE

¢ nmapamerpoM. Pemenue
KBaJ[paTHBIX YPaBHEHUU

Pacno3HaBath ypaBHEHUS C OJJHOU
MEPEMEHHOM, KBA/IPATHBIC YPABHEHHUS.
OnpenensaTs paBHOCUIIBHBIE YPABHEHUS.
[IprMeHATH CBOMCTBA YPABHEHU C OHOMU
IIEPEMEHHOM.

3anuceiBaTh POPMYITy KOpHEH
KBaJ[PaTHOT'O YPABHEHUS; PEIIATh
KBaJpaTHbIE YPABHECHUS — MTOJIHBIE U
HETIOJIHBIEC.

OnpenensTh KOTUYECTBO JEHCTBUTENBHBIX
KOpHEHN KBaJPaTHOTO YPABHEHUS.
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¢ nmapamerpamu. Pemenune
KBaJ[paTHBIX YPaBHEHUI,
COZIEpKAIIMX 3HAK MOJYJIS.
YpaBHEeHHE KaK MaTeMaTH4yeCcKas
MOJIEJIb PEAJIbHOW CUTYaLINH.
Perrenne TekcTOBBIX 3a/1a4

C IOMOILBIO KBAJPATHBIX
YpaBHECHUU

HaGmronath 1 aHanmu3upoBaTh CBA3b
MEeXAYy KOPHIMU U KO3 pUirieHTaMmu
KBaJIpaTHOTO YPaBHEHHSI.
dopmynpoBaTh Teopemy Buera, a Takxe
00paTHYIO TEOpEMY, IPUMEHSATH 3TH
TEOPEMBI JIJISl PELLIEHUS 3a]a4.
ITpoBOANTH MpOCTEMILINE UCCIIEOBAHUS
KBaJIPaTHBIX YPaBHEHUH.

Pemarb TeKCTOBBIE 3a1a4H.
3HAKOMUTBCS C UCTOPUEN Pa3BUTHS
MaTeMaTUKu

Anrebpanueckue
BBIPAYKEHUS: TPOOHO-
palMOHAIbHbIE BHIPAXKEHUS

17

PannonanbHbIC BRIPAKCHHUS.
ToxaecTBeHHBIE IPe0Opa3OBaHUS
paIMOHAIILHBIX BBIPAKCHHM.
AnrebOpandeckasi ApoOb.
JlonycTrMble 3HaYEHNUS
MEPEMEHHBIX B IPOOHO-
palMOHATILHBIX BBIPAKECHUSIX.
OcCHOBHOE CBOMCTBO
anredpandeckou Ipoou.
CrnoxeHue, BbBIUUTAHUE,
YMHOXKEHHUE U JICIICHUE
anredpandecKux JpoOei.
BosBenenue anredpandeckoin
JpoOU B CTETIEHb

3anuchIBaTh areOpanyecKre BhIPaKCHHS.
HaxoauTs qomycTuMblie 3HaYCHUS
MEPEMEHHBIX B APOOHO-pAIIMOHAILHBIX
BBIPAKCHUSX.

BrIMonHSTh 4MCITIOBBIC TTOJICTAHOBKYU U
BBIYHCIISATH 3HAYCHHE IPOOH, B TOM YHCIIE
C TIOMOUIBIO KAJIBbKYJIATOPA.
dopmynupoBaTh OCHOBHOE CBOMCTBO
ayireOpanyeckon Jpoou U MPUMEHSThH €ro
JUIs1 TIpeoOpa3oBaHus IpoOeii.

BBITTONHATE TOKIECTBEHHBIC
npeoOpa3oBaHus pallMOHATILHBIX
BBIPAKCHUM.

BBITIONHATH TEWCTBHSI C alreOpandecKUMHU
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npoosmu. [IpumeHsTs mpeodpa3oBaHus
BBIPAKEHUH ISl PEILICHUS 3a1a4.
BripaxaTs nepemeHHsbie U3 Gopmy
(pu3nuecknx, TeOMETPUYECKUX,
OIMCBHIBAIOIIMX OBITOBBIE CUTYAIIH )

VYpaBHEHUS U HEPABEHCTBA! 19 JIpoGHO-paroHanIbHbIe PacnoznaBath npoOHO-paMOHATLHEIC
JIPOOHO-paIlMOHAIbHbBIE ypaBHeHus. Pemenue npoOHO- YpaBHEHHSI.
yYpaBHEHUS palMOHANbHBIX YPABHEHUN, Pemate qpoOGHO-palimoHanbHbIe
CBOJSIIIINXCS K TIMHEWHBIM W K YpaBHEHHUSI, CBOSIIIMECS K JIMHEUHBIM WU
KBaJPATHBIM YPaBHEHUSIM. K KBaJpaTHbIM YPAaBHEHUSIM, UCITOJIb30BaTh
Pemenue apoOHO-paliiOHaIbHBIX METOJ 3aMEHBI IEPEMEHHOM.
YPaBHEHU METOJOM 3aMEHBI Pemate TekcToBbIC 331241
IEpEMEHHOM. Pelienne TekCToBbIX aJIreOpanyeckuM crocoOOM: MepexoanuTh
3aJa4 ¢ MOMOUIbIO APOOHO- OT CJIOBECHOU (DOPMYITUPOBKHU YCIOBUS
palMoHaNIbHBIX YPaBHEHUI. 3aJjauM K anreOpanyecko MoAenu NyTémM
['padmueckas uHTEpIpETALIUSI COCTAaBJICHHS YPaBHEHUS; peliaTh
YPaBHEHUH C IByMS IEPEMEHHBIMU | COCTABJIEHHOE YPaBHEHUE;
WHTEPIPETUPOBATh PE3YNbTAT.
Hcnonb3oBaTh rpaduyeckyro
WHTEPIPETALUIO YPABHEHUN C IBYMS
MEPEMEHHBIMU
OyHKIMU 15 OO6nacth onpeeseHus 1 Hcnons3oBath (HYHKIIMOHATBHYIO

MHO>KECTBO 3HAUYECHUU (PYHKIUU.
CrnocoObI 3a1aHus (yHKIUM.
['paduk Gpynkiun. Utenue cBOWCTB

TEPMHUHOJIOTUIO U CHUMBOJIHKY.
HaxoauTe 005acTh onpeaeneHus u
MHO>KECTBO 3HAYEHUH (PYHKITHH.
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¢yakuuu no e€ rpaguky. [lpumepsl | BrruucasTs 3HaueHuss QyHKIMMA, 3aJaHHBIX
rpaukoB QyHKLIHMI, OTpaKaomWuX | (opMynaMu (IIpu HEOOXOIUMOCTH

peabHbIE TPOLIECCHI. MCIIONIB30BaTh KaJIbKYJIATOP); COCTABIIATE
DYHKLIUH, ONKCHIBAIOIIUE TPSIMYIO | TaOIMIBI 3HAUEHUH (QYHKIIUH.

¥ 00pPATHYIO IPOIOPILMOHAIBLHBIE OnmceIBaTh CBOMCTBA ()YHKIIMU HA OCHOBE
3aBHCHUMOCTHU, UX TpaduKH. e€ rpaduIEeCcKOro MPEICTABICHHUS.
Oynkipn y = X Y = X, y =X, HaxoauTh ¢ MOMOIILI0 Tpaduka (yHKIUK

3HAYEHUE OJTHOU U3 PACCMATPUBAEMBIX
BEJIMYUH I10 3HAYECHUIO JIPYrOM.
HccnenoBate npuMepsl rpauKoB,
OTPAXKAIOLINX PEATbHbBIC MPOLECCHI U
siBiieHus1. [[puBOINTE MpUMEPHI TPOLIECCOB
U SABJICHUM C 3aJJaHHBIMH CBOMCTBaMH.
Bripaxxats Gpopmynoit 3aBUCUMOCTD
MEXY BEJIMYUHAMMU.

OnuchIBaTh XapaKkTep U3MEHEHUS OHOMN
BEJINYMHBI B 3aBUCUMOCTH OT U3MEHEHUS
JpYTOH.

PacnioznaBath BubI U3ydaeMbIX (PYHKITUI.

K .
y= ; H UX CBOUCTBA

. 2 3

CtpouTts rpaduku GyHKIUH Y = X,y = X,
k
y=vx, y==.

X
Hcnonb3oBaTh G yHKIIMOHAIBHO-
rpaduueckue npeacTaBICHUs
JUTS pEIICHUS] U UCCIIeIOBAaHUS YpaBHEHU N

Y CUCTEM YPaBHECHUU.
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[TpumensaThs UUPPOBBIE PECYPCHI
JUTSl IOCTPOEHUS TPaPUKOB U
WCCIIeIOBAHUS CBOMCTB (PYHKITHI

AnrebGpandeckue
BBIPKEHUS: CTCTICHH

14

CremneHb ¢ LEeIbIM IMOKa3aTeNIeM U
e€ CBOUCTBA.

CranpaptHblid BUJ yucia. Pazmepsl
O00BEKTOB OKPYXAIOIIEr0 MUPA,
JUIMTEIILHOCTh IIPOLECCOB

B OKPYXXAIOIEM MHUPE

@opMyIMpOBaTh OMPECIICHUE CTEIECHU
C IICJTIBIM TTOKAa3aTeJIeM.
®opMyIMpOBaTh, 3aMUCHIBATH

B CUMBOJIMUECKOU hopme U
WJUTIOCTPUPOBATh MPUMEpPaMH CBOMCTBA
CTCIICHH C IICIBIM MTOKa3aTEeIEM.
[IprMeHATH CBOMCTBA CTENICHU

TSl TpeoOpa3oBaHus BhIPAKEHUMH,
COJIEpXKaIUX CTEIECHHU C LIeJIbIM
ITOKAa3aTeJIeM.

BrimmonHsATE 1eHCTBUS ¢ YUCIIaMU,
3allMCaHHBIMU B CTAHIAPTHOM BUJIC
(YMHOXKEHHE, ETICHNE, BO3BEACHUE

B CTEIIEHbD).

[Tony4dars npeacTaBiICHUE O 3HAUMMOCTH
JICUCTBUTEIIbHBIX YUCEN B IPAKTUUECKOMN
JIEATEIIHHOCTH YEJIOBEKa.
AHanM3UpOBaTh U JEIaTh BHIBOJIbI

0 TOYHOCTHU MPUOIMKEHUS
UPPALMOHAIBHOTO YUCIa IIPU PELICHUU
3aj1a4.

OKpyriaTh UppallMOHAIBHBIC YHCIA,
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BBITIOJIHATH MIPUKUJIKY PE3yIbTaTa
BBIYHCIICHUH, OLICHKY 3HAYEHUI YUCIOBBIX
BBIPAXKECHU I

Yucna ¥ BBIUUCIICHUSA: 7 Jlenenue ¢ oCTaTKoM. DopMyIMpPOBATh ONPEIEIICHUS AETMMOCTH
JNEITUMOCTD CpaBHEHUS LEBIX YUCET HAalIeJIO, YHCEII, CPABHUMBIX I10 JAHHOMY
10 MOZYJIKO HATYPAJILHOI'O YHUCJIA. MOJYJIIO.
CBolicTBa CpaBHEHHUI 110 MOJYIIIO. BrInonHATh fneneHne ¢ 0CTaTKoM.
OcTaTKy CyMMBbI M IPOU3BEICHUS Jloka3pIBaTh U MPUMEHATH CBOWCTBA
10 JAHHOMY MOJYJIO CpPaBHEHUU 110 MOAYJIIO.
Haxomuth octaTku CyMMBI U
IIPOU3BEAECHUA 110 JAHHOMY MOIYJIO
[ToBTOpenue, obo0UIeHME, 10 [ToBTOpEHNE OCHOBHBIX NOHATUN U | BpIOMparh, IpUMEHTh OLIEHUBATh

cUCTeMaTHu3alusg 3HAaHUU

METOZO0B KypCOB 7 U 8 KJIacCOB,
000011IeH1E 3HAHUI

CHoCcOObI CPAaBHEHUS YHCEN, BBIYUCICHUH,
TOJIECTBEHHBIX MPe00pa30BaAHUIA
BBIPAXCHUH, PELLICHUS] YPABHEHUH U
CHUCTEM YpaBHEHHI, HEPABEHCTB,
OCTpOEHUs TpaduKOB.

OCy1ecTBIATh CAMOKOHTPOb
BBIIIOJIHSIEMBIX IEUCTBUM U CAMOIIPOBEPKY
pe3ynbTaTa BHIYMCICHNM,
npeoOpa3oBaHUM, MOCTPOCHUM.

Pemrars 3agauu U3 peaqbHON KU3HU,
IIPUMEHSATh MAaTEMaTUYECKUE 3HAHUS

JUIsL PELICHMS 3a/1a4 U3 APYTUX NIPEIMETOB.
Pemrats TekcTOBBIE 3a1a4M, CPABHUBATD,
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BBIOMpATh CIIOCOOBI PELLICHUS 3a7auu.
Hcnonb30BaTh () yHKIHOHAIBHO-
rpaduueckue npeacTaBIeHus

JUTSl peleHus 3aa4

OBUIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

136
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9 KVIACC
Ha3zpanue paznena KonnuectBo OCHOBHBIE BH/IbI IESATEILHOCTH
OcHOBHOE coziepKaHHe
(TemnI) Kypca 4acoB 00 yJaromuxcs
O yHKIHUH 25 Oynkuus. CpoicTBa QyHKIMIA: OnuceIBaTh NOHITHE «(OYHKIIM.

HYJIU QYHKIUH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA () YHKIIUH,
IIPOMEKYTKU BO3PACTAHUSA U
yObIBaHUS (PYHKITUH, YETHBIC U
Heu€THbIe (PyHKIIMHU, HAaHOOIIbIIIee U
HanMEHbIIIee 3HaYCHUS (PYHKIIUH.
[Toctpoenue rpadukoB QpyHKIUI
C TIOMOIIIBIO MTPEOOPa30BAHUM.
KBanparssiii TpéxuiieH. Kopuu
KBaJIpaTHOI'0 TPEXYJICHA.
Paznoxxenue kBaapaTtHOTO
TPEXUIIEHA Ha JINHEHHbIE
MHOXHUTEIIH.

KBanpatuunas GpyHKuus u e€
cBoiicTBa. [lapabGoia, KoopAUHATHI
BEPILHHBI TapadoJIbl, OCh
CUMMETPHUH NapadoJIbl.
[TocTpoenue rpaduka
KBaJIpaTUIHON (DYHKIIHMH.
[Tonoxxenne rpaduka
KBaIpaTUIHOU (PYHKITUU

[TprmeHsTh cBOMCTBA (DYHKLIMNA: HYIIH
(YHKIMH, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA
(yHKIMH, TPOMEXKYTKH BO3PACTAHUS U
yOBIBaHUS (PYHKIMH, YETHBIC U HEUETHBIE
b yHKIIMM, HanOOJbIIIEe U HAUMEHbIIIEE
3HAYeHUS PYHKIIUU.

Pacnio3HaBath KBapaTHBIN TPEXUIIEH,
YCTaHABJIMBATh BO3MOXHOCTb €T0
Pa3I0KEHNsI HA MHOKUTEH,
pacKiIaabIBaTh HA JIMHEHHBIE MHOKHUTEIN
KBaJIPaTHBIA TPEXUJICH C
HEOTPULATEIbHBIM TUCKPUMHUHAHTOM.
PacniozHaBath KBafipaTHuHy0 (PyHKIHIO
o opmyiie.

[IpuBOINTE MPpUMEPBI KBaPATUYHBIX
3aBUCUMOCTEN U3 PEAIbHOW JKU3HU,
(bu3MKH, TEOMETPUH.

BoisaBisATe 1 0600011aTH 0OCOOEHHOCTH
rpadguka

KBaJIpaTUIHOU (PYHKIIMU

y = ax’ + bx + c.
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B 3aBUCHUMOCTH OT €€
kod(ppunnenTos. Mcnonb3zoBanue
CBOMCTB KBaJIpaTUYHOU (PYHKITUU
JUTS pEIIeHUs 3a71a4.

Crenennble GyHKITUN

C HATYpaJIbHBIMH TTOKA3aTEIISIMH,
uX rpadKu U CBOMCTBA.

Ipaduxu pyskumii: y =/x, y=3x,
y =[x

OmnpenensiTe KOOPANHATHI BEPITHHBI
napaloJibl, 0Cb CAMMETPHUH MapadOJIbL.
CtpouTth rpapuKy KBapaTUYHbIX
byHKIIUN, 3a1aHHBIX POpMYyTIaMH BHAA
y = ax’,

y=ax'+q,y=(x+b)+c

y = ax’ + bx + c.

BoinonHsaTh mocTpoeHune rpaguKos
(GYHKIIHI ¢ TOMOIIBIO TPeoOpa3oBaHuit
BUJA:

f(x) = f(x) + a; f{(X)=>f(x + a); f(x) =
kf(x), f(x) =1( x[), f() = [f().
PacniosnaBath creneHHble QyHKIUN

C HaTypaJbHBIMH MTOKa3aTEISIMH, CTPOUTH
rpaduku cTeneHHbIX (yHKIHMA

C IOKa3aTensimMu 2 u 3.

Hcnonb3oBaTh CBOMCTBA IrpadUKOB
CTETEeHHBIX (QYHKIUHN C HATYpaJbHBIMU
MOKa3aTeJIIMU MIPH PEIICHUH 3a7au.
CtpouTs rpadmkn GyHKIHH y = /X
y=3x, y=1|x|

AHanu3upoBaTh U MPUMEHSATH CBOWCTBA
M3YYEHHBIX (YHKIUH OIS UX TOCTPOCHUS,
B TOM YHCJIE C TIOMOIIBIO0 H(PPOBHIX

pecypcoB
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YpaBHEHUS 1 HEPABEHCTBA!
KBaJpPaTHbIE HEPABEHCTBA

15

[ToHsTHE O pEelIEHNH HEPABEHCTBA
C OTHOM TepeMeHHOM. MHOXKECTBO
pELICHU HEPABEHCTBA.
KBagparHbie HepaBeHCTBA C OJJHOM
nepeMeHHou. Permienre HepaBeHCTB
rpauuecKuM METOIOM U METOI0M
uHTepBanoB. HepaBeHcTBa,

coJiep KaIIue 3HaAK MO YJIS.
CucrtemMbl HEPABEHCTB C OJHOMN
MepeMeHHOM. Penienne TekCTOBBIX
3a/1a4 C TOMOUIbIO HEPABEHCTB,
CHUCTEM HEPABEHCTB.

HepaBeHncTBO ¢ AByM™Ms
nepeMeHHbIMU. Perenue
HEpPaBEHCTBA C ABYMS
nepeMeHHbIMH. [ 'padudeckuii
METO/]I PELICHUS CUCTEM
HEPaBEHCTB C ABYMS
nepeMeHHbIMU. CHCTEMBI
HEPABEHCTB C ABYMS IEPEMEHHBIMU

Yurarts, 3a1IMCHIBATh, IOHUMATh,
MHTEPNPETUPOBATH HEPABEHCTBA,;
HCTIOJIb30BATh CHMBOJIMKY U
TEPMHUHOJIOTHIO.

BeimonHATs mpeoOpa3oBaHus HEPABEHCTB,
WCITOIB30BaTh IS IPeoOpa3oBaHus
CBOMCTBA YMCJIOBBIX HEPABEHCTB.
Pacnio3HaBath KBaJipaTHbIC HEPABEHCTBA
C OJHOW NIEPEMEHHOM.

Pemars kBagpaTHOE HEPABEHCTBO
rpauaecKuM METOIOM U METOI0M
WHTEPBAJIOB.

Pemate kBagpaTHbie HEPABEHCTBA,
UCIIONB3Ys IpaduuecKue mpeaCcTaBICHUS.
Pemats HepaBeHCTBA, CoJiepKaIIUE 3HAK
MOJYJISL.

N300pakaTh perieHne HepaBeHCTBA

C OJHOW NIEPEMEHHON U CUCTEMBI
HEPABEHCTB HA KOOPJIUHATHOM MPAMOH,
3alMChIBaTh PEUICHUE C MTOMOILbIO
CHMBOJIOB.

OcBauBaTh ¥ PUMEHSITh HEPABEHCTBA
IIPY PEUICHUM PA3JIMYHbIX 33/1a4, B TOM
YHUCJIC MPAKTUKO-OPUEHTUPOBAHHBIX.
PacniozHaBaTh HEPABEHCTBO C ABYMs
MIEPEMECHHBIMMU.
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[TpumeHsATh rpa@uuecKuii METO1 PEIICHUS
CHUCTEM HEPABEHCTB C JBYMI
IIEPEMEHHBIMU

YpaBHEHNS 1 HEPABEHCTBA:
YpPaBHEHUSI, HEPABEHCTBA
1 UX CUCTEMBI

25

bukBanpaTHbie ypaBHEHHUS.
[Iprmepsl NpUMEHEHN METO0B
PaBHOCHWJIBHBIX IPEOOPA30OBAHUI,
3aMEHbI IIEPEMEHHOM,
rpaduyeckoro MeToja npu
pelIeHUU ypaBHEHUN 3-U U 4-i1
CTCIICHEMN.

Pemenue apoOHO-paliiOHaIbHBIX
YPaBHEHUW U HEPABEHCTB.
Pemenne cucreM ypaBHEHUM

C ABYMS IIEPEMEHHBIMHU.
Pemenue npocrenmmx cucrem
HEJIMHEHHBIX YPABHEHUM C JBYMS
nepeMeHHbIMH. [ 'padudeckuii
METOJ PELLICHUS CUCTEMBI
HEJIMHEWHBIX YPABHEHUU C IBYMSI
nepeMeHHbIMU. CHcTema AByX
HEJIMHEWHBIX YPaBHECHUH

C ABYMS IIEPEMEHHBIMU KaK MOJEIb
peanbHON CUTYalUN.

Cucrema HEMMHEWHBIX YPaBHEHAN
C IapamMeTpPOM.

Pemars OukBanpaTHbie YypaBHEHHUS.
[TprmMeHATh METOABI PABHOCHIIBHBIX
npeoOpa3oBaHui, 3aMEHBI IEPEMEHHOM,
rpau4ecKoro MeTo1a Npy peleHuu
ypaBHEHUM 3-i U 4-i1 CTENEHEN.
Pemarp 1poOHO-palioOHaIBbHBIE
YPaBHEHUS U HEPABEHCTBA.
PacniozHaBath IMHENHbIE ypaBHEHUS
C IByMsI IEPEMEHHBIMU.

Crpoutb rpaguku ypaBHEHUH, B TOM
YHClie UCTIONb3Yys LU(POBBIE PECYPCHI.
Pemate npocreimme cucTeEMbI IBYX
HEJIMHEVHBIX YPABHEHUN C IBYMsI
NIEPEMEHHBIMH.

[TpuBoauTh rpaduueckyro
VHTEPIPETALUIO PELICHUS YPABHEHUS
C IBYMsI IEPEMEHHBIMU U CUCTEM
YPaBHEHUH C IByMS IIEPEMEHHBIMU.
Pemarthb TEKCTOBEIE 3a1a49n
aJIreOpanyecKumM CrocoOoM.
HccnenoBaTh cucTeMbl HEIMHEUHBIX
YPaBHEHHN C apaMETPOM.
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[Ipocrelinrie HepaBEeHCTBA C IBYMS
MEPEMEHHBIMU U UX CUCTEMBI

Pemars npocrelinme HepaBeHCTBA
C ABYMS IIEPEMEHHBIMU U UX CUCTEMBI

YucoBbie
OCJIEIOBATEILHOCTH
Y IPOTrPECCUU

25

[ToHsTHE YKCIIOBOM
nocJseioBareibHOCTH. KoHeuHbIe 1
OEeCKOHEUHbIe
MOCJIEA0BATEIBHOCTH.
OrpanvnueHHas
MIOCJIEI0OBATENBHOCTh. MOHOTOHHO
BO3pacTaronias (yobIBaromas)
nociea0BaTebHOCTh. CriocoObl
3aJJaHus [1OCJIE0BATEIbHOCTH
OmrcaTeIbHBIN, TAOTMIHBIN,

C TOMOIIIbIO (POpMYIIBI N-TO YJIeHA,
PEKYPPEHTHBIN.

Apubmernueckas u
reoMeTpUYECKas MPOrpecCui.
CBoiicTBa 4JICHOB
apupMeTHIECKON U
r€OMETPUYECKOU MTPOTrPECCUM.
@opMyJbl N-TO YJieHA
apudmeTrdeckoii u
T€OMETPUYECKON TPOTPECCHN.
DopMysIbl CYMMBI MEPBBIX N
YJIEHOB aprU(PMETUUECKON 1
FEOMETPUYECKON TPOTPECCUM.

OcBauBath U MPUMEHATHh UHACKCHBIC
0003HaYEHUSI, CTPOUTH PEUCBHIC
BBICKA3bIBaHMS C UCTIOIB30BAHUEM
TEPMUHOJIOTUH, CBSI3aHHOU C TMTOHSTHEM
MOCJIE0BATEIbHOCTH.

OnpenensTh BUJbI MOCIEN0BATEILHOCTEM:
OTpaHUYCHHAs TIOCIIEI0BATEILHOCTD,
MOHOTOHHO BO3pacTaroias (yobIBaroIas)
MOCJIEOBATEIIBHOCTb.

AHanuzupoBaTh popMyiy N-ro ujaeHa
MOCIIEOBATEIIBHOCTH WJIM PEKYPPEHTHYIO
(GbopMyITy ¥ BEIYHCIISATD YJICHBI
MOCJIEOBATEIBHOCTEH, 3aJaHHBIX S TUMU
dbopmynamu.

VY cranaBnuBaTh 3aKOHOMEPHOCTh

B [TIOCTPOEHUU TOCIIEA0BATEIbHOCTH,
€CJIM BBIITUCAHBI NEPBbIE HECKOJIBKO

€€ YJICHOB.

PacnioznaBath apudmeTndeckyro u
TEOMETPUICCKYIO TTPOTPECCHH TPU PA3HBIX
croco0ax 3agaHusl.

Pemats 3amauu ¢ MCHOIB30BaHUEM
dbopMyI1 N-TO WieHa apuPpMETHIECKON
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3ajauv Ha IPOUEHThI, 0AHKOBCKME | U F€OMETPUUYECKON MPOrpeccuid, CyMMBI

BKJIAJIbl U KPEJIUTHI. MIEPBBIX N YJIEHOB.

[IpencraBneHne 0 CXOAUMOCTH N300pakaTh YICHBI MOCIE0BATCILHOCTH
MOCJICIOBATEILHOCTH, TOYKaMHu Ha KOOPJAUHATHOMU

0 CYyMMHUPOBaHHH 0€CKOHEYHO TJIOCKOCTH.

yOBIBaIOIIEH TEOMETPUIECKON PaccmarpuBats nmpuMepsl MPOLECCOB U
MPOTrPECCUM. ABJICHUN U3 peaIbHOM JKU3HH,

Merton MmaTeMaTH4YeCKOM WJUTIOCTPUPYIOITUE U3MEHEHUE

uHaykiuu. [lpocreitiue npuMepsl | B apuMeETHUECKON MPOrPECCHH,

B TEOMETPUIECCKON IMPOTPECCHUH;
n300pakaTh COOTBETCTBYIOIINE
3aBHCHUMOCTHU IPA(PUUYECKHU.

Pemate 3amaum Ha IPOIIEHTHI, 0AHKOBCKHUE
BKJIQJIbI U KPETUTOBAHUE.

[IpencraBnsaTh OECKOHEUHBIC
NEePUOUIECKUE APOOH B BUC
OOBIKHOBEHHBIX.

3HaKOMUTHCA C MTOHSTUEM CXOIUMOCTH
MOCJIEA0BATEIbHOCTH, HAXOAUTh CYMMY
OECKOHEYHO yOBIBAOIICH T€OMETPUIECKOMN
IPOrPECCUH.

[TpuMeHsATH METOI MaTeMaTHIECKON
WHTYKITAH.

3HAKOMUTBCS C UCTOpUEH Pa3BUTHS
MaTeMaTHKH!
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Anrebpanueckue 12 Kopensp n-i1 crenenn. CoricTBa DopMyIMpPOBaTh ONPEAEIICHNS KOPHS
BBIPA)KCHUS: CTENIEHD KOpH# N-11 creneHn. CTENeHb N-I CTENEHU U CTENEHHU C PAllOHAJIbHBIM
C palMOHAJIbHBIM C PaLlMOHAJIBHBIM [10KA3aTeJIEM IIOKa3aTeJIEM.
I0Ka3aTeyieM U €€ CBOUCTBA. [IpuMeHATH Onepannio U3BJICYCHUS
ToxaecTBeHHbIE PeOOpa3OBaHUS KOpHsI N-i CTENEeHU, UCOJIb3YS
BBIPAKEHUH, CONEPKALUX KOPEHD IpU HEOOXOAMMOCTH KaJIbKYJIATOP.
N-i creneHu. ToXIeCTBEHHbIE Bpruucnars 3HaueHuE CTENEHU
npeoOpa3zoBaHus BEIPAKEHUH, C PallMOHAIBHBIM MTOKA3aTEJEM.
CoJiepKalIuX CTENEHb OueHnBaTh 3HaU€HUE KOPHS N-U CTEICHH,
C PallMOHAJIBHBIM I10KAa3aTeJIEM 3HAYEHUE CTENECHU C PAllMOHAJIbHBIM
ITOKA3aTeNEM LEIbIMU YUCIAMU U
JECATUYHBIMU IPOOSIMH.
CpaBHMBATh U YIIOPSIAOYHNBATH
palMOHABHBIE U UPPALIMOHAJILHBIC YHCIIA,
3allMCAHHBIE C IOMOILBIO KOPHS N-U
CTEIICHHU, CTEIIEHU C PALIMOHAIbHBIM
IIOKa3aTEJIEM.
BpINONHATH TOXKIECTBEHHBIE
npeoOpa3oBaHus BEIPAKEHUS,
CoZIepXkKallero KOpeHb N-il CTENEHH,
CTEIEHb C PAllMOHAIILHBIM MOKA3aTEIIEM.
3HAKOMUTBCS C UCTOPUEN Pa3BUTHS
MaTeMaTUKH
[ToBTOpEHUE, 00001IEHHE, 34 Yucna v BeIYUCIEHUS (3aIUCh, OnepupoBaTh MOHATUEM YUCIOBOTO

cUCTeMaTU3alnsg 3HAaHUN

CpaBHEHUE, NEUCTBHS

MHOXECTBA.

49



OdenepanbHas padboyas nporpamma | Matematuka. 7—9 kinacchl (yriiyOaEHHBIA YPOBEHD )

C ICUCTBUTEIHLHBIMHU YUCIIAMH,
YUCJIOBas MPSMast; TIPOICHTHI,
OTHOIICHHSI, TIPOTIOPITUY;
OKpYTJICHUE, TIPUOJIMIKEHNE,
OLICHKA)

AKTyaJIu3upOBaTh TEPMHUHOJIOTHUIO U
OCHOBHBIC JICHCTBUS, CBSI3aHHEIC

C YHCJIaMU: HaTypaJIbHOE YMCII0, MPOCTOE
1 COCTaBHOEC YHCJIO, JICITMMOCTD
HATypaJbHBIX YUCEII, TPU3HAKH
JE€IMMOCTH, LIEJI0€ YHUCII0, MO1Y/Ib YHUCIIA,
OOBIKHOBEHHAS U JIECSITUYHAsS JIPOOb,
CTaHJApPTHBIN BUJ YUCIIA,
apu(pMETUIECKUI KBaJIpaTHBIN KOPEHb.
BpImonHATh neiCTBUS, CpPAaBHUBATD U
yIOPSAI0YUBATH YUCIIA, PECTABISTh
4yycia Ha KOOPIAWHATHOW MPSAMOH,
OKPYTJISITh YKCJIA; BBIMOIHATh IPUKUJIKY
Y OLICHKY pe3yJibTaTa BEIYUCICHUH.
Pemats npaktuyeckue 3amauu,
cojeprKalue MpoLeHThI, J0JI1, YacTH,
BBIpAXKaIOIME 3aBUCUMOCTH:

CKOPOCTb — BPEMS — PaCCTOSTHUE,

IIeHa — KOJIMYECTBO — CTOMMOCTD,

00BbEM pabOThI — BpeMs —
MIPOU3BOJUTEIBLHOCTD TPY/Ia.

Pa30upath peasibHbIC )KU3HECHHbBIC
cUTyanuu, GopMyIupoBaTh UX Ha S3bIKE
MaTeMaTUKH, HaXOJUTh pPEIIcHuE,
NPUMEHSIS MaTeMaTUYECKUM anmnapar,
HHTEPNPETUPOBATH PE3YIIbTAT
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TekcToBbie 3a7a4u (pellieHHe
TEKCTOBBIX 3a/1a4 aprU(PMETHIECKAM
U areOpanyeckuM crocodamm)

Pemarthb TEKCTOBEIE 3a4a4n
apu(pMETUUECKUM CIIOCOOOM; U3BJICKATh
HEO0OXOIMMBbIE JTaHHBIC, TPE/ICTABIICHHBIC
B BepOAJIbHOM, TpauueckoM U
Ta0JIMIHOM BHJIC.

Pemiars TekCTOBBIE 33/1a4U C TOMOUIBIO
BBEJICHUS MEPEMEHHBIX, COCTABIISTh
ypaBHEHUS, HEPABEHCTBA, CUCTEMbI
YpaBHEHHUI 1 HEPABEHCTB IO YCIOBUIO
3a/lauun

AnreOpanyecKue BbIpaKeHUs
(mpeobpazoBaHue aredOpanyecKux
BBIPQKCHUM, JOMYCTUMBIE
3HA4YECHUS )

OnepupoBaTh MOHATUSIMUA

CTENEHb C IEJIBIM MTOKA3aTeNeM,
apumMeTHYecKuil KBaJpaTHbIN KOPEHb,
MHOTOYJIEH, aredpanyeckas 1poob,
TOJIECTBO.

BrInoHSATE OCHOBHEBIE JIEUCTBHS .
BBITIONTHATH pacueThl Mo (hopmyam,
npeoOpa3oBbIBATh 1IEJIbIE, IPOOHO-
palMOHANIbHBIE BBIPAXKEHUS

U BBIPQXXEHUS C KOPHIMHU,
peai30BBIBATH PA3I0KEHUE
MHOT'OYJIEHAa Ha MHOKUTEJIH,

B TOM YHCJIE C UCTIOJIB30BAHUEM (POPMYII
Pa3HOCTH KBaJIpaTOB, CYMMBbI U PA3HOCTH
KyOOB, KBaJipaTa CyMMbI M pa3HOCTH,
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Ky0a CyMMBI ¥ pPa3HOCTH; HAXOJAUTh
JIOITYCTUMBIE 3HAYCHUS TTePEMEHHBIX
JUTSL IPOOHO-pAllMOHATBHBIX BBIPAKEHUN
KOpHEM.

MopenupoBath ¢ MOMOIIBIO (hopMys
peasTbHBIE TIPOIIECCHI U SIBICHUS

b

dyHKIIUK (MTOCTPOEHUE, CBOMCTBA
W3Yy4YEHHBIX () YHKIIUH;
rpaduyeckoe pelieHue ypaBHeHU !
U UX CUCTEM)

OnepupoBaTh NOHATUSAMU: QYHKITHS,
rpaduk QyHKINM, HYIU (QYHKIIUH,
MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
MIPOMEXYTKH BO3PACTaHUs, IPOMEKYTKHU
yObIBaHUs1, HAUOOJIbIIIEE U HAUMEHBIIIEE
3HaYEHUS PYHKIIHH.

AHaIM3UpOBaTh, CPAaBHUBATD,
00CyX1aTh CBOMCTBA (PYHKITUH, CTPOUTH
uX rpauKH.

OnepupoBaTh MOHATUSIMU: TIPIMast
IIPOITOPIIMOHATILHOCTh, 0OpaTHAs
POMOPLUHUOHATIBHOCTD, TUHEHHAs
byHKIMS, KBagpaTUIHas QPyHKIUs,
napaboJa, runepoosa.

Hcnonb3oBarh rpaduku AJisi ONpeeIeHUs

CBOMCTB, IIPOLIECCOB U 3aBUCUMOCTEH,
JUTSL pelIeHus 3a]1a4 U3 JPYruX y4eOHbIX
IIPEAMETOB U PEATbHOM KU3HU;
MOJIEJIMPOBATh C MOMOIIBIO FPaPUKOB
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peanbHbIE IPOLIECCHI U SABICHUSA.
Bripaxxats popmynamMu 3aBUCUMOCTH
MEXAy BEIUYMHAMU, MOJIETUPOBATH
peanbHbIE IIPOLIECCHI

OBUIEE KOJIMYECTBO 136
YACOB I10 ITPOTPAMME
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OEJIEPAJIBHAS PABOYAS ITIPOI'PAMMA YYHEBHOI'O KYPCA
«TEOMETPUS» HA YIJIYBJEHHOM YPOBHE B 7-9 KJIACCAX

HOACHUTEJIBHASA 3AIIMCKA

['eomerpust Kak OIMH M3 OCHOBHBIX Pa3/IE€JOB LIKOJIbHON MaTEMAaTUKH, UMEIOLINI
CBOCH I1eIbI0 O0ECIEYNTh M3YyYEHUE CBOMCTB W pa3sMepoB (PUTYp, WX OTHOILIECHUW H
B3aMMHOE PACIOJIOKEHUE, OMUPACTCS Ha JOTHYECKYI0, JI0KA3aTeIbHYI0 JIMHUIO.
[leHHOCTh U3Yy4YEHUS TEOMETPUM Ha YPOBHE OCHOBHOIO 00mero o0Opa3oBaHUs
3aKJIFOYAeTCd B TOM, YTO OOYYalONIUMHCA YUYUTCS TPOBOJUTH JOKa3aTelbHbIC
paccyXJeHusi, CTPOUTh JIOTUYECKUE YMO3AKIKOYEHUS, JIOKa3blBaTh HWCTUHHbBIC
YTBEPXKACHUSI M CTPOUTh KOHTPOPUMEPHI K JIOKHBIM, MPOBOAUTH PaCCyKIACHUS
«OT TPOTUBHOrO», OTJIMYATh CBOWCTBA OT NPHU3HAKOB, (OPMYIMPOBATH OOpATHBIE
yrBepxkaeHuss. Ocoboe 3HAuUe€HHE [OKazaTelibHas JMHUS HMMEeT IJs YriayOona&HHOTro
W3Y4YEHHUSI MATEMATHKHU.

[enpro M3y4yeHUsI TEOMETPUM SIBJIICTCSI UCIIOJIB30BaHUE €€ KaK MHCTPYMEHTA MpH
PEIICHUHU KaK MAaTeMaTUYECKUX, TAK U TPAKTUUYECKUX 3a]1a4, BCTPEUAIOIINXCS B pealibHOM
xu3HU. OOydaromuiicss JODKEH HAyYUTHCS OMNpPENesITh T€OMETPUYECKYI0 (uUrypy,
OMHCHIBaTh CJIOBAMHU YEPTENK WIM PUCYHOK, HAWUTH IUIOHIAAb 3E€MEJIBHOIO Y4acTKa,
paccUMThIBaTh HEOOXOAMMYIO JUTMHY ONTOBOJIOKOHHOTO Kabens win TpeOyeMble
pa3Mepbl Tapaxka il aBTOMOOWJIS. DTOMY COOTBETCTBYET BTOpasi, BBIYUCIUTEILHAS
JUHUS B U3ydeHUM reomerpud. llpu pelreHnn 3agad MPaKTUUECKOTO XapakTepa
OOyYaIOIIMICS YUUTCA CTPOUTH MaTEMaTHYECKHUE MOJEIN pPEATbHbIX >KHU3HEHHBIX
CUTyallui, TPOBOJWUTHh BBIUYKMCICHHS U OLICHUBATh AaJCKBATHOCTh IOJYYEHHOI'O
pe3yJbTara.

OcobeHHOCTh Yyu4eOHOro Kypca yriyoJIEHHOTO U3YYeHUsI TEOMETPUU COCTOUT B TOM,
YTO OOyJarOIIMecs: HE MPOCTO 3HAKOMSTCS C ONMPEACIIEHHBIMU TTOHITHUSIMU, & YBEPEHHO
oBnageBaoT uMH. CyIIecTByIOMKE TEMBI TPOrpaMMbl 0a30BOTO Kypca TE€OMETPUU
H3y4yarTcs Ha OoJjiee TiyOOKOM YpOBHE, a oOydaroliuecs MNPHOOPETaloT yMEHUs,
MIOMOTAIOIIME UM YBEPEHHO NMPUMEHSTh CBOM 3HAHMS HE TOJBKO B MAaTE€MAaTHKE, HO U
B CMEXXHBIX MPEIMETax, Mpexk/e Bcero pusuke u nHPopmMaTHKe, a TaKKe MoIb30BaATHCA
MOJIYYEHHBIMU 3HAHUSIMU MPU PEIICHUU TPAKTUUECKUX 3a]1a4.

CornacHo yueOHOMY T1aHy B 7—9 Kilaccax uzy4aercs yriryOia€HHbIN yudeOHbIN KypC
«l'eomeTpusi», KOTOPBIA BKIIOYAET CJECAYIOIINE OCHOBHBIE pa3Jeiibl COJECPHKAHUS:
«Hauana reomerpum», «TpeyronbHukn», «OKpPYKHOCTBY, «UETBIPEXYTOIBHUKIY,
«ITomobuey, «nemMeHTsl TpuroHomeTpuny, «ILnomaany, a Takxe «MeToa KOoOpAUHATY,
«Bexkrops», «IIpeodpazoBaHus MIOCKOCTH.

OO0miee 4YuCIO 4YacoB, PEKOMEHJOBAHHBIX [JI1 HW3YyYEHHUS Y4yeOHOTro Kypca
«I"eomeTpusin, — 306 gacoB: B 7 kimacce — 102 ygaca (3 yaca B HeAenw), B 8 Kiacce —
102 yaca (3 yaca B Hezeno), B 9 kinacce — 102 yaca (3uaca B HEZIEIO).
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COJEPXAHUE OBYUYEHUA

7 KIIACC

Hauyana reomerpuu

Hcropus BOSHUKHOBEHUS M Pa3BUTHs reoMeTpuu. HadanbHbIe TOHATHS T€OMETPUU.
Touka, npsimasi, orpe3ok, Jjyd. lloHsTue 00 akcuome, Teopeme, TOKa3aTENbCTBE,
OIIPEIEIICHUH.

B3aumHOe pacnonoxeHue TOYeK Ha IpsAMon. l3MepeHue UIMHBI OTpe3Ka,
pPacCTOSIHHE MEXAY TOUKAMH.

[Tonyrmockocts u yroisi. Buael yrinos. M3mepenne Beu4uuH yrioB. BepTukanbHbie
U CMEeXHbIe yribl. [lapaensHslie U NEpIeHANKYIIIpHbIE IPsAMbIE. PaccTosiHuE OT TOUKU
JI0 TIpsiMoii. bruccekrpuca yria.

Jlomanas. Bunpel nomasbix. Jlnuna nomanon. MuoroyronesHuku. Ilepumerp
MHOTI'OYr'oJIbHUKA. [IOHATHE O BBITYKJIBIX U HEBBIITYKJIBIX MHOTOYTOJIbHUAKAX.

[lepBuuHbIe MpenCcTaBICHUS O PABEHCTBE (DUTYP, UX PACIIONOKEHUN, CHMMETPHUH.

[Ipocrenmme noctpoenust. MTHCTpYMEHTHI 11 U3BMEPEHUM U IIOCTPOCHUM.

TpeyroabHuku

Buael  TpeyrosbHUKOB:  OCTPOYTOJIBHBIE, IMPSAMOYTOJIBHBIEC, TYIOYTOJIbHBIE,
paBHOOEpEHHBIE, paBHOCTOPOHHKE. Mennana, OMCCEKTpHCa U BbICOTA TPEYTOJIbHUKA.

PaBenctBo  TpeyronbHukoB. IlepBelii M BTOpOW MpU3HAKH  PAaBEHCTBA
TpeyroibHUKOB. PaBHOOEIpEHHBIE TPEYroJbHHUKA W WX CcBoicTBa. [lpu3Hak
paBHOOEIPEHHOTr0 TPEeYrojdbHUKa. TpeTHii mpu3HaKk paBEHCTBA TPEYTrOJbHUKOB.

CooTHOLIEHUST MEXAY CTOPOHAMM MW yrjamMu TpeyrojbHuka. HepaBeHCTBO
TpeyroyibHuKa. HepaBeHCTBO O JJIMHE JTJOMaHOM.

Cummerpuunble (urypel. OCHOBHBIE CBOMCTBA OCeBOM cuMmerpuu. llpumepsi
CUMMETPHUU B OKPYKAIOIIEM MHUPE.

IMapannensbubie npsiMbie. CyMMa yIrii0B MHOTOyT 0JIbHHKA

[NapannenbHOCTh NPSIMBIX, UCTOPUUECKUE CBEJICHUS O TocTynaTe EBkinaa u o poiau
JloGbaueBCcKOro B OTKPBITUM HEEBKIMAOBOM reoMerpun. CBOICTBa W MpHU3HAKU
napajjieNibHbIX TpsiMbIX. CyMMa yIiioB TpeyrojbHUKA. BHEIIHUE YTIbl TPeyroibHUKA.
CymMMa BHYTPEHHHMX YIJIOB MHOT'OYTOJIbHUKA M CyMMa BHEUIHUX YIJIOB BBITYKIIOTO
MHOT'OYT'OJIbHHKA.

IIpsimoyroJibHbIE TPEYr 0JIbHUKH

[Ipu3Haku paBeHCTBA NPSIMOYIOJbHBIX TPEYrOJbHUKOB. llepneHaukymnsp u
HakJIOHHas. CBOWCTBO MenHMaHbl NPSIMOYTOJIBHOTO TPEYrojibHUKA, MPOBEAEHHOM
K runorenyse. [I[paMoyroyibHbIN TPEYroJdbHUK € yriioMm B 30°.

OxpyxHOCTH
[ToHsITHS OKPYKHOCTH M Kpyra. DJI€MEHTbl OKPYKHOCTH U Kpyra: UEHTp, paguyc,
JAAMETP, XOpAa, UX CBOMCTBA. B3auMMHOE pacroyioKEHHE OKPYKHOCTU U TPSIMOM.
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KacarenbHas u cexymas kK okpyxHocTtu. OKpyKHOCTb, BOIUCaHHas B yroJl. [Ipocreiiie
MOCTPOCHHUS C TTOMOIIBIO LIUPKYJIIS U JTMHEHKH.

I'eomeTpuyeckue MecTa TOYEK

[Tonsatue o reoMeTpuuecKoM MecTe Touek. [[puMepsl reOMeTpUUECKUX MECT TOUEK
Ha IUIOCKOCTH. bHCCekTpuca yriia M CEepeIuHHbIA MEPHEHIUKYISIp K OTPE3KYy Kak
reoMeTpuueckre Mecta Touek. OnucanHasi OKpYKHOCTh TPEYTOJIbHUKA, €€ IeHTp. MeTo
F€OMETPUUECKUX MECT TOUEK MPHU PEIICHUU T€OMETPUUECKUX 3a/1ay.

IHocTpoeHust ¢ MOMOWIbIO HUPKYJIS M JIUHEHKHU
Uctopuueckue cBenenns. OOG0CHOBaHUS MPOCTEUIINX MMOCTPOCHUM, ITAbl 3a/1a4n
HA MIOCTPOEHHUS, PEUICHUE 3a/1a4 Ha IIOCTPOCHUE LIUPKYJIEM U JIMHEUKOM.

8 KUIIACC

YeTbIpéXyroabHUKH

[Tapannenorpamm, €ro nNpu3HaKu U cBoricTBa. [IpgaMoyronbHuUK, poMO, KBapat, UX
MIPU3HAKU U cBoMcTBa. Tpanenus. PaBHoOenpeHHas Tpaneius, € CBoMCTBa M MPU3HAKH.
[IpssmoyromnbeHas Tpaneuus. CpeHssl TUHUS TPareluu.

CpenHsass nuHUA TpPEeyrojJbHHKAa. METOHN yABOEHUsS MEIWaHbl TPEYTrOJIbHUKA.
Teopema o nepeceyeHUH MeJUaH TPEYrobHUKA.

Teopema @aiteca, Teopema 0 IMPONOPLUUOHATIBHBIX OTpe3Kax. Teopema BapuuboHa
JUIS1 TPOU3BOJIBHOTO YETHIPEX YT OJIbHUKA.

LlenTpanbHO-CUMMETPUYHBIE (DUTYPBI.

ITonooue

[Tomobue TpeyronbHUKOB, Koddduimuent momodus. [lpusHaku momoOus
TpeyroJbHUKOB. [IpuMeHeHre mo100us Py PEIICHIH TeOMETPUUYCSCKUX U MTPAKTHIECKUX
3aad.

ILnomaan

[Tonsitue o mmomanu. CBoiicTBa miomazaeii reomerpudeckux Guryp. Ipocreitmme
dbopMynbl s IUIOIIAM TPEYrojbHUKA, NapajjielorpaMma, poMOa M TpareluH.
[Tnomaan mogoOHbIX puryp. OTHOIIEHUE TUIONIAICH TPEYTOJIbHIKOB.

Teopema Iludgaropa
Teopema Iludaropa. IIpumenenne Teopembr I[ludaropa mnpu peuieHUH
IIPAKTUYECKUX 3a7ad.

DJieMeHTbl TPUT OHOM eTPHHU

CHuHyC, KOCHHYC, TAaHI€HC M KOTAHIE€HC OCTPOro yrja MOpIMOYTOJIbHOIO
TpeyrojbHUKa. TpuroHomerpuueckue ¢yHkuuu yriaoB B 30°, 45° u  60°,
[IporopuroHanbHbIE OTPE3KH B IPSIMOYT OJIbHOM TPEYTOJIbHUKE.

YrJibl 4 4eTBHIPEXYTOJIbHUKH, CBA3aAHHbIE C OKPY/KHOCTHIO
BrincanHble U LEHTpaJbHBIE YIJIbI, YIOJI MEXIY KAacaTeJbHOM W XOPAOW. YTJIbl
MEXIY XOpAaMH U CEeKYIIMMH. BriMcaHHbBIE M ONKMCAaHHBIE OKPY>KHOCTH TPEYrOJbHUKA
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U 4YeThIpEXYroapbHUKU. CBONCTBA M MPU3HAKK BIHCAHHOTO YETHIPEXYTOIbHUKA.
B3aumHoe pacnonoxkeHue JByX OkpyxkHocTed. Kacanme okpyxHoctedt. OOmme
KacaTelIbHbIC K ABYM OKPY>KHOCTSIM.

9 KJIACC

Pemenue TpeyrojibHUKOB

Cunyc, xocunyc, Tauredc yriioB oT 0° mo 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXAeCTBO. DOpMYIbl NpUBEACHUS. PellieHne TpeyroibHUKOB. TeopeMa KOCHHYCOB U
TeopeMa CUHYCOB. PelieHue mNpakTUYEeCKHX 3aJad C HCIOJIb30BAHUEM TEOPEMBI
KOCHHYCOB M TEOPEMBI CUHYCOB. Pellenne 3aa4 reOMeTpuyecKOi ONTUKH.

Tpuronomerpuueckue GopMyIbl AJis MIOMIATU TPEYTOJIbHUKA, MapajieaorpaMmma,
pomba, Tpameuuu. Dopmyna ['epona. @Dopmyna  MmIOMATUM  BBITYKJIOTO
YETBIPEXYT OJIbHUKA.

ITonoOme TPpeyroiLHUKOB

Xopapl U MOAOOHBIE TPEYrOJIBHUKUA B OKPYXHOCTH. Teopema O MpOU3BENCHUU
OTPE3KOB XOpJA, TEOPEMbI O IIPOU3BEACHUMU OTPE3KOB CEKYIIUX, TEOPEMA O KBaJpaTe
KacaTenbHOU. [IpuMeHeHne nmpu pemeHnur reoMeTpuyecKux 3aaad. Teopembl UeBbl u
Menenas. [londaTue o roMOTETHH.

Metoa koopauHaT

VYpaBHeHUE TPSIMOM Ha TIOCKOCTH. Y TJI0BOM KOA((UIIMEHT 1 CBOOOIHBIN UJieH, UX
reOMETPUUECKU CMbIC. [lapamnenbHOCTs M NEPHEHIUKYISIPHOCTh MPSAMBIX (4Uepes
yII0BOM KO PUITHUEHT).

VYpaBHEeHHE OKPYXHOCTH. HaxoxIeHue mnepecedyeHUud OKPYKHOCTEW W IPSMBIX
B koopauHarax. Oopmyna paccrosHus OT TOYKM 10 npsamou. [lnomans
napajjeriorpaMMa B KOOpPJMHATaxX, TOHATHE OO0 OpPHUEHTHPOBAHHOW TILIOIIA]IH.
[IpuMeneHnne MeToJa KOOPAMHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX
3aa4ax.

BexkTopsl

Bektopel Ha mimockoctd. CrloXeHWE UM BBIUUTAHHE BEKTOPOB — IIPaBHIIA
TpeyrojibHUKa M IMapajuiejiorpaMMa. YMHOXXEHHE BeKkTopa Ha uuciio. KoopauHatbl
BekTopa. CrloxkeHHe W BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHCIIO
B KoopauHatax. [I[pumeHenne BeKTOpoB B (pH3HKE, LIEHTP Macc.

[Tonsatue o 6a3zuce (Ha mockocTu). Paznoxkenus BeKTopoB 1o 0asucy. CkansipHoe
IIPOM3BEJICHUE BEKTOPOB, TEOMETPHUYECKHH CMBICI M BBIPAXEHHE B JIEKAPTOBBIX
KoopauHaTax.  JMCTpUOYTMBHOCTH  CKalsipHOro  mpousBeaeHus.  CkaisipHoe
pOM3BEICHUE W TpoelrpoBaHue. [I[puMeHeHne CKalspHOro MPOU3BENCHUS BEKTOPOB
JUIA HaxXOXKIEHWs JJIMH M YIJOB. PelleHrne TeoMeTpu4ecKuxX 3anad C IMOMOIIBIO
CKaJIIPHOTO MPOU3BEICHUS.
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JITMHA OKPY/KHOCTH H IUIOIIAAb KPYyra

IIpaBuibHBIE MHOTOYTOJIBHUKH. J{JTMHA OKPYXKHOCTH. I'pagycHas u paauaHHas Mepa
yIjla, BBIYMCIEHWE [JIMH Iyr OKpykHocTed. [lmomaas kpyra, cekropa, CErmMeHTa.
HcTtopuyeckue cBeieHus 00 M3MEPEHUU AJIMHBI OKPYXHOCTH M IUIOIIAIU Kpyra.

JIBH2KEeHHSI TIJIOCKOCTH

Hentpanbnas cummerpusi. LlenTpansHo-cummerpuynbie ¢purypsl. [loBopot. OceBas
cuMMeTpusi. OUrypbl, CHMMETPUYHBIE OTHOCUTEIILHO HEKOTOpoW ocu. llapamnenbHslii
IIEPEHOC.

[Tonsitue nBUkeHus U ero cBoiicTBa. PaBenctBo Quryp. llposiBienus cummerpun
B IIpUPOJE, JKUBONMCH, CKYJIbOType, apxurekrype. Kommoznuuuum nBuKeHUN
(npocreiimre npumepsl). IIpuMeHeHre B reOMETPUYECKHX 3a/1a4ax.

INPEAMETHBIE PE3YJIbTATBI

K koHiy oOyduenuss B 7 kiaacce 00y4Jarouuiicss MOJyYuT CIACAYIONIUE MPEAMETHBIC
PE3YJIbTATHI:

Pacno3naBath u3y4deHHbIE TeoOMETpUYecKUe (UTYpBI, OMPENENIsITh UX B3aUMHOE
pacmoiokeHre, u300paxkaTb TEOMETpUYECKUE (QUTYphl, BBIIOJHITH YEPTEKHU
[0 YCIIOBHIO 3aiauu. M3MepsTh JMHEWHBIE W YIIOBbIE BEJIWYMHBL Pemare 3agauu
Ha BBIYMCIIEHUE JUIMH OTPE3KOB U BEJINYMH YTJIOB.

JlenmaTh MPUKUIKY U OLIEHKY JIMHENHBIX U YTJIOBBIX BEJIMYKH IPEIMETOB B PEAIbHON
JKU3HHU, pa3MEpoOB TMPUPOAHBIX OOBEKTOB. PaznmyaTh pa3Mmepbl 3TUX OOBEKTOB
I10 TIOPSIAKY BEJTUYUHBI.

CTpouth 4epTexr K TEOMETPUUECKUAM 3a/1a4aM.

[Tonp30BaThbCs MpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, UCIIOJIb30BATh MTPU3HAKU U
CBOMCTBA paBHOOCPEHHBIX TPEYTOJIHHUKOB MIPH PEIIEHUH 3a]1a4.

[IpoBOAUTE JIOTMYECKUE PACCYKICHHUS C UCIIOJb30BAHUEM TE€OMETPUUECKUX
TEOPEM.

[Tonb30BaTbCsl NpPU3HAKAMU  PABEHCTBA  MPAMOYIOJBHBIX  TPEYTOJIbHUKOB,
CBOMCTBOM MEJIMAaHbI, MPOBEAEHHOW K THIIOTEHY3€ MNPSIMOYTOJIBHOIO TPEYTrOJIbHUKA,
B PELICHUU F€OMETPUYECKUX 3a7a4.

OnpenensiTe MapajuieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpbIe 00pa3yer
C HUMH cekymas. Onpenensars MnapauieIbHOCTh MPSAMBIX C MOMOIIBI0 PaBEHCTBA
pacCTOSIHUM OT TOYEK OAHOM MPSAMOMN JO TOUEK APYroM MpsSMOM.

Pemate 3aaun Ha KiIeT4aTon Oymare.

[TpoBOANTL BBIYMCICHUS M HAXOAWTh UYMCIIOBbIE U OyKBEHHBIC 3HAUYCHUS YTJIOB
B TEOMETPUYECKUX 33/a4yaXx C MCIOJIb30BAHUEM CYMMBI VIJIOB TPEYTrOJbHUKOB
U MHOIOYIOJIbHHUKOB, CBOMCTB  yIJIOB, OOpa30BaHHBIX TIpU  MEpPECCUCHUU
JIBYX MapajuleNbHBIX MPAMBIX CEKyIIel. Pemare npaktuueckue 3a1aum Ha HaXOXKJICHUE
YTJIOB.
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Brnagets nonstHeM «reoMerpuieckoe Mecto Touek» (manee - 'MT). Onpenensith
OMCCEeKTpUCY yIyia U CepeIMHHBIA MepneHauKysip K orpe3ky kak ' MT. Tlonb3oBaThes
nonsatueM ['MT npu noka3arenbCTBE r€OMETPUYECKUX YTBEPKIACHUW W MPU PELICHUH
3a11ay.

@opMynupoOBaTh ONPEIEIICHUS OKPYXKHOCTM M Kpyra, XOpAbl M JuaMerpa
OKPYKHOCTH, YBEPEHHO BJIAJICTh UX CBOMCTBAMM. Y METhb JIOKA3bIBaTh U IIPUMEHATH 3TU
CBOMCTBA MPU PEUICHUH 3a/1a4.

Bnaners moHsATHEM ONMCAHHON OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh HaXOIUTh
e¢ ueHtp. Jloka3piBaTh M HCIONB30BaTh (PAKTBI O TOM, UYTO OHMCCEKTPHUCHI YIJIOB
TPEYrOJAbHUKA IIEPECEKArOTCsl B OJHOM TOYKE, U O TOM, YTO CEpEAUHHBIC
NIEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIBHUKA MEPECEKAIOTCS B OJHOM TOUKE.

Brnanerp mnoHsATMEM KacaTeIbHOM K OKPYKHOCTH, TOJb30BaThCSl TEOPEMOM
O MNEPINEHAUKYISIPHOCTH KacaTelIbHOM M pajguyca, IPOBEAEHHOIO K TOYKE KaCaHHS.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPYKHOCTH, IPOBEIEHHBIX U3 OJTHOU
TOYKH, ¥ IPUMEHSTh 3TO B PEIICHUU T€OMETPUYECKUX 3a7a4.

JIoKa3pIBaTh ¥ NPUMEHSATH IIPOCTEUIINE T€OMETPUYECKUE HEPABEHCTBA, [IOHUMATh
UX IIPAKTUYECKUN CMBICIL.

IIpoBOAUTE OCHOBHBIE TI'€OMETPUYECKHUE IIOCTPOCHUSA C IIOMOIUBIO IUPKYJId M
JIMHEUKH.

K koniy oOyuenus B 8 kiaacce o0yJaronuiicss moayduT CIASAYIONIUE MPEAMETHBIC
pE3yJIbTATHI:

Pacnio3HaBath OCHOBHBIE€ BHUJIbl YETHIPEXYTOIBHUKOB, UX 3JIEMEHTHI, MOJIb30BATHCS
MX CBOMCTBAMU MPHU PEIMICHUH T€OMETPUYECKUX 3a7au. Pa3nuyars npu3HaKkKu U CBOMCTBA
napajuiesorpaMma, pom0a u mpsIMOYroJIbHUKA, TOKa3bIBaTh UX M YBEPEHHO MPUMEHSITh
MIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

Hcnons3oBaTh CBOMCTBA TOUKH TMepECEUEHUS MEAMAH TPEYrojJbHUKA (LIEHTpa Mace)
B PEIICHUU 3a]1ay.

Brnaners moHaTHeM cpeqHEW JMHUM TPEYrojJbHUKA M TpaIElHH, MPUMEHSITh HUX
CBOICTBa MpHU pEIICHUU TeoMeTpuuecKux 3aaad. Mcmoms3oBaTh Teopemy daneca u
TEOPEMY O IPOIMOPIUOHAIILHBIX OTPE3Kax, MPUMEHATh UX JJIS PEIICHUS MPaKTUIECKUX
3ajad.

Pacnio3naBath 1eHTpaIbHO-CUMMETPUYHBIEC (DUTYPHI U UCIIONB30BATh UX CBOWMCTBA
MIpY PEIICHUH 3a/1a4.

Brmanerp moHATHAMH TIOA0OMS TPEYroJbHHKOB, Kod¢duimenta moaoous,
COOTBETCTBEHHBIX JJIEMCHTOB IIOJOOHBIX TPEYroiabHUKOB. MIMeTh mpeacTaBicHUE
0 TpeoOpa3zoBaHUM NOAOOMS M O MOAOOHBIX ¢urypax. llomp3oBaTbesi mpu3HAKAMU
nojo0usi TPEYroJbHUKOB TIPU PEIICHUU TEeOMETpUueckux 3anaad. JlokasplBaTh W
MPUMEHSTh OTHOIICHUS MPOMOPIUOHATBLHOCTA B MPSIMOYTOJbHBIX TPEYroJbHUKAX.
[IpuMeHsTH TOg00HE B MPAKTUYSCKUX 3aa4ax.
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BbIBOIUTE M MCNONB30BATh MPOCTEHIINE (POPMYJIBI IS IJIOMIAAN TPEYroJbHUKA,
napasuienorpaMmma, pom0a u Tpaneuuu. BeraucasaTs (pa3nuuHbIME CIIOCOOaMM ) TUIOIIAb
TPEYrojibHUKAa W IUIOIAAd MHOTOYTOJbHBIX (QUryp (MOJIB3YyACh, IZI€ HEOOXOAUMO,
KAJIBKYJISTOPOM).  3HaThb  OTHOLUEHWE  IUIOH[aJed  MOJOOHBIX  puryp U
NPUMEHATh MPU pElIeHUH 3a1ad. [IpuMeHSTh MONydeHHBIE YMEHHSI B NMPAKTHUYECKUX
3ajaqax.

[Tons3oBatbesi  TeopeMoit Iludaropa myist  pemieHuss TEOMETPUUECKUX U
NpAaKTUYECKUX 3anad. CTpOUTh MAaTEMaTHYECKYH0 MOJEIb B MPAKTHYECKUX 3aaayax,
CaMOCTOSITEIBHO JI€JaTh YEPTEXK U HAXOIAUTHh COOTBETCTBYIOLIUE JJIMHBI.

BiiageTs NOHATHEM BIMCAHHOTO U LIEHTPAIBHOIO yIJia, YIila MEXAy KacaTeIbHOU U
XOpJ0il, OMMCAHHON M BIMCAHHON OKPYXHOCTH TPEYrOJIbHMKA M YETBIPEXYrOJbHUKA,
IPUMEHATH UX CBOMCTBA IPU PELICHUH 3a]1a4.

[IpuMeHsTh MOTyYEHHBIE 3HAHUSI HA IIPAKTUKE — CTPOUTh MAaTEMAaTHYECKUE MOJIENN
JUId  33Ja4  PEAJIbHOM JKM3HM U TMPOBOJUTH COOTBETCTBYIOLIUE BBIYMCIICHUS
C TpUMEHEHHUEM TOoN00Us ¥ TPUTOHOMETPHH (MONB3YysACh, TA€ HEOOXOAMMO,
KAJTBKYJISITOPOM).

K koHy oOydenus B 9 kiaacce o0y4daroUuIuiicss MOJIYyYUT CIAEAYIOIIME MPEAMETHBIE
PE3YNBTATHIL:

3HaTh TPUTOHOMETPUYECKUE (PYHKLIHUU OCTPBIX YIJIOB, YMETh HAXOAWTh C HX
NOMOIIbIO  Pa3JIMYHbIE BJEMEHTHl MPSIMOYTOJBHOTO TPEYrojbHUKA («pelieHue
NPSIMOYTOJIbHBIX TPEYrOJIbHUKOBY»). HaxoauTh (C MOMOLIBI0 KaJbKYJISTOpPA) AJUHBI U
YTJIBI 7151 HETAOJMMYHBIX 3HAYCHUM.

[Tonb3oBaThecst (opMynamMu MPUBEACHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJECTBOM  JUJIl HAXOXKACHUS COOTHOLIEHUH MEXKAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMM.

Jloka3pIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, IIPUMEHATH HX
JUISL HAXOXKACHUS Pa3IMYHBIX 3JIEMEHTOB TPEYTrOJIbHUKA («PELIEHUE TPEYrOJbHUKOBY),
IIPU PELICHUU T'€OMETPUYECKUX 3aaad. [[puMeHsATh MOay4YeHHbIE 3HAHUA NPU PEIICHUN
IIPAKTUYECKUX 3a7ad.

IIpuMeHATh TPUTOHOMETPHUIO B 33JadaX HAa HAaXOXKJEHUE IUIOIIAIN, BBIBOIAWUTH U
BIAJ€Th  TPUTOHOMETpPUYECKMMHU  (opMynamMu Uil IUIOUIaJd  TPEYyrojbHUKA,
napajuiesorpaMMa, pom0Oa, Tpamneluuu, BBIBOJUTh M NPUMEHATH (opmyny ['epoHa u
(bopMyIy IS IUIOIIAX BBITYKJIOrO YEThIPEXYTOIbHUKA.

Nwmets nipencraBieHne 0 TOMOTETUN, IPUMEHSATh B IPAKTUYECKUX CUTYALHSX.

Hcnonws3oBate Teopemsl UeBbl 1 MeHemnmas py peleHny 3aaad.

Hcnonb30BaTh TEOPEMBI O BIIMCAHHBIX YIIaX, YIJaX MEXIY XOopAamMu (CEKYIIMMHU)
U yIje MeXAYy KacareJlbHOM M XOpIOM IIPM PELICHWM TIeOMETPUYECKHUX 3a]ad.
Jloka3pIBaTh M IPUMEHSTH TEOPEMBI O ITPOU3BEIECHUN OTPE3KOB XOPA, O MPOU3BEACHUHU
OTPE3KOB CEKYIIMX, O KBAAPATE KACATEIBbHOU.
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Bragets moHsATHEM KOOpJAMHAT Ha IUIOCKOCTH, padOTaTh C ypaBHEHUEM MPSMOM
Ha IJIOCKOCTU. Brnaners moHATHSMU yriaoBoro Kod(@uiueHTa u cBOOOJHOTO YJIEHA,
MOHUMATh UX FTEOMETPUUYECKUNA CMBICI U CBSI3b YIII0BOI0 KO3 (UIIMEHTA C BO3pACTaHUEM
U yObIBaHMEM JIMHEHHOW (YyHKUMU. YMETh pelaTb METOAOM KOOpAMHAT 3a]lauH,
CBSI3aHHBIE C MAapaJUICIbHOCTBIO W TEPIEHIUKYISIPHOCThIO MPSIMBIX, MEpPEeceYEeHUEM
NPSIMBIX, HAX0K/ICHUEM TOUYEK MEPECEUCHHUS.

BrIBOAUTH M BIaleTh yPaBHEHHEM OKPYKHOCTH. MCIonb30BaTh METOJ KOOPAUHAT
JUIS HaXOXKJICHUSI TepecedeHUud OKpYKHOCTed U mpsaMbIX. Buagets (opmynamu
paccTosIHUSL OT TOYKH /10 MPSIMOM, TJIOMIAAM MapajuieiorpaMMa B KOOpAUHATAX, UMETh
NOHATHE 00 OpHEHTHPOBaHHOM I[UIom@aau. Ilonb3oBaTbcsi METOIOM KOOPAMHAT
Ha TUIOCKOCTH, MPUMEHSTh €ro MPH PEelIeHUH TeOMETPUUYECKUX U MPAKTHUYECKUX 3aj1ay.
[IpuMeHsATP METOA KOOpPAMHAT B MPAKTUKO-OPHUEHTUPOBAHHBIX TI€OMETPUUYECKHUX
3a/1a4yax.

Bnaners nonsAatrem BeKTOpa. YMETh CKIAbIBATh U BBIYUTATh BEKTOPBI, YMHOXKATh
Ha YHCIO, BJIAAETh MpPaBUJIaMU TpPEYroJbHUKA W Mapauienorpamma. Bianers
MPAKTUYECKUMH MHTEPIPETALNUIMHU BEKTOPOB. Y BEPEHHO MOJIb30BATHCS KOOPAUHATAMU
BEKTOpa. BiageTp clio)KeHuEeM U BBIMUTAHUEM BEKTOPOB, YMHOKEHUEM BEKTOpA HA YUCIIO
B KOOpJAMHATAaX.

Nmers mpencraBnenue o Oasuce (Ha I1WIOcKocTH). PackianbiBaTh BEKTOPHI
no Oasucy. PacknaapiBaTh BEKTOpPbl CHJI € IOMOIIBIO TPOCLUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOLICHUU. [[pUMEHATH MOIydeHHbIE 3HAHKUS B IIPOCTEHIINX
(bu3MUecKuX 3a/1ayax.

Biagete NOHATHEM CKaJISIPHOIO IPOMU3BEIEHUS BEKTOPOB, IOHHMAaTh €ro
TrE€OMETPUYECKUI CMBICT M YBEPEHHO IOJb30BATHCS €r0 BBIPAKEHUEM B JIEKApPTOBBIX
KOOpAWHATaX. 3HATh JUCTPUOYTUBHOCTb CKAJSIPHOTO TPOU3BEACHUS U €ro CBS3b
C npoeurpoBaHrueM. [IpUMEHATh CKaJIIpHOE MPOU3BEIEHNE BEKTOPOB IS HAXOXKACHUS
JUIMH U yIJIOB. PemaTh reoMeTpruyecKre 3a/1a4y C MOMOILBIO CKAISIPHOTO POU3BEICHHUS.
Hcnonb3oBaTh CKaJsipHOE MPOU3BEACHUE BEKTOPOB B airedpandeckux U (U3HUecKUX
3a/1ayax.

Bnaners NoHATHSIMU MPaBUIBLHOIO MHOTOYTOJIbHUKA, JIMHBI OKPY>KHOCTH, JJIMHBI
JIyTU OKPY’KHOCTH U PaJiMaHHON MEPBI YIiia, BBIUUCIATH IUIOMIAb KPyra U €ro 4acTei.
[lonumate cmbict yucna 7. IIpUMEHATH NOTYyYEHHbIE YMEHHS NpPU PEIICHHH
MPAKTUYECKUX 3a]1a4. 3HATh HCTOPUUYECKHUE CBEEHUS 00 N3MEPEHNUH JJIMHBI OKPYKHOCTH
Y TJIOIIAIN KpyTa.

NwmeTps mipesncraBiieHre 0 NpeoOpa3oBaHUM IUIOCKOCTH, O ABMXKeHUsX. Haxomutsb
OCH, UEHTPbl CUMMETPUM (QUIYp, LEHTPhl I[OBOPOTA, HAXOAWTh KOMIIO3UIUU
npocTedmmux mnpeoopa3zoBaHuil. [IpUMEHSTh NBMXKEHHS IIJIOCKOCTH TMPU PEIICHUU
reOMETPUYECKHUX 3a/1a4.

[IpuMeHsTh MOTy4YeHHbIEC 3HAHUS HA MPAKTHKE — CTPOUTh MATEMATUYECKUE MOJEIN
JUIsL  337ad  peajbHOW JKU3HM M TNPOBOAMTH COOTBETCTBYIOLIME  BBIYMCIICHHUS
C TPUMEHEHUEM TO0J00UsS UM TPUTOHOMETPUUYECKUX (YHKIUHA (MOJB3YysACh, Te
HE00XO0AUMO, KAJIbKYJIITOPOM ).
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7 KIIACC
HasBanue paznena KonuuectBo OcCHOBHbIE BU/JIbI AESATEILHOCTH
OcCHOBHOE coaepKkaHue
(Temnl) Kypca 4acoB 00 y4Jaromuxcs
Hauana reomerpun. 28 HcTopusi BOSHUKHOBEHUS U 3HaKOMUTBCS C UCTOPUEH Pa3BUTHUS

[Ipocrenmme
reoMeTpudeckre QUrypsl

1 ux cBoucTBa. M3mepenue
TEOMETPUYECKUX BETUYUH

Pa3BUTHUS T€OMETPUMU.
HavanbHbIE TOHATHS TEOMETPUHN.
Touka, npsimasi, OTPE30K, JIyY.
[TonsiTue 06 akcuome, TeopemMe,
JI0KA3aTeJbCTBE, ONPEICIICHUN,
CBOMCTBE, IPU3HAKE.

B3anmHOE pacriosioKeHne TOUEK
Ha npssmou. M3mepenne 1irHbl
OTpPE3Ka, PACCTOSAHUE MEXIY
TOYKaMHU.

[Tomyrutockocts 1 yromn. Buabr

yrioB. M3mepeHue BeIMUHUH YTII0B.

BepTukanbHbIE U CMEKHBIE YTJIBL.
[lapannensHbie 1
MIEPIICHANKYJIIPHBIEC MIPSIMBIEC.
buccekrpuca yrna.

Jlomanas. Bunpl nomansix. /nmHa
JIOMaHOW. MHOTOYrOJIbHUKH.
[lepumeTrp MHOrOyrOJIbHUKA.

T€OMETPHUH, IPUMEHEHUEM T€OMETPUH

B PEAIBHOU JKU3HU.

@opMynUpOBaTh OCHOBHBIE ITOHATHSI,
ONPEIETIEHUS U AKCHOMBL.

Pacno3naBath n3y4ueHHbIE
reoMeTpuieckue (PUrypsbl, ONpeaessaTh UX
B3aUMHOE PaCIIOJIOKEHUE, BBIIOJIHATh
YepTEXK 10 YCIOBUIO 3a1a4M.

N3mepsaTh TMHEWHBIE U YTIIOBBIE
BEJIMYMHBI TEOMETPUUYECKUX U
NPAKTUYECKUX OOBEKTOB.

OnpenensTe «Ha TJ1a3» pasMepbl pealbHbIX
00BEKTOB, TPOBOJAUTH IPYOYIO OLIEHKY UX
pa3MepoB.

Pemars 3a1a4m Ha BBIYKCIICHUE UIMH
OTPE3KOB U BEJIMYHH YTJIOB.

PenrtaTte 3agauu Ha B3aMHOE
pacroioKeHne reoOMeTPUUECKUX QUryp.
[IpoBoauTH KiTacCU(DUKAIUIO YTIIOB,
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[ToHsITHE O BBIMTYKIIBIX U
HEBBINYKJIBIX MHOTOYTOJIbHUKAX.
NHCTpYyMEHTHI 11 UBMEPEHUN U
MMOCTPOCHUI

BBIYUCIISITH IMHENHBIE U YTIIOBBIC
BEJIMYMHBI, TPOBOJIUTH HEOOXOAUMBIE
JI0KA3aTEeJIbHBIE PACCYXKICHUS.

Bbraucnsats nepuMeTphl IPOCTEUIINX QUTYD,
JIOMAaHBbIX.

Paznuuath BBITyKJIbIE U HEBBITYKIIBIE
MHOT'OYTOJIbHUKH, PaBHbIE (DUTYPHI.
[IpoBOAUTH MpOCTENIINE TTOCTPOCHUS U
U3MEPEHUS C IOMOIIBI0 HHCTPYMEHTOB

TpeyroapHUKHU

19

Menuana, OuccekTpuca U BbICOTa
TPEYT OJIbHUKA.

PaBeHCTBO TPEYrOJIBHUKOB.
[lepBbIil 1 BTOPOU PU3HAKU
PaBEHCTBA TPEYTOJIbHUKOB.
PaBHOOEIpEHHBIE TPEYTOJBHUKH U
ux cBoucrtBa. [Ipusnak
paBHOOEIPEHHOTO TPEYTrOJIbHUKA.
Tperuit npu3HaK paBEeHCTBA
TPEYT OJIbHUKOB.

DUrypsl ¢ 0CEBOM CUMMETPUEN.
[IpuMepsl cuMMeETpUn

B OKpPYKAIOIEM MUpPE

Pacnio3HaBath nmapbl paBHBIX
TPEYroJILHUKOB Ha TOTOBBIX YEPTEKaX
Y Ha KjeTdyaror Oymare (¢ ykazaHueM
MIPU3HAKOB).

OmnpenensiTe Mapbl paBHBIX TPEYTOJIbHUKOB
B TEOMETPUYECKUX KOHPUTYpAITUIX

(c ykazaHHEM MIPU3HAKOB).

BriBoauTh cienctBus (paBeHCTB
COOTBETCTBYIOIIUX 3JIEMEHTOB)

U3 PaBEHCTBA TPEYTOJIbHUKOB.
Hcnonb3oBaTh MpU3HAKU PABEHCTBA
TPEYroJIbHUKOB B PEIICHUU
reOMETPUUECKHUX 3a/1a4.
@opMyIMpOBaTh ONPEAEICHUS
OMCCEKTPHCHI, BEICOTHI, MEIHAHBI
TPEYroJIbHUKA; CEPEIMHHOTO
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MEPIICHANKYJIAPA OTPE3Ka; epuMeTpa
TPEYrOJIbHUKA, OCH CAMMETPUU (PUTYPBHI.
PacriozHaBath Gurypsl ¢ 0ceBOi
CUMMETPHUEH.

Paznuuare moHATHS CBOMCTBA M IPU3HAKA,
(hopMyIMpPOBaTH COOTBETCTBYIOIIHE
JIOTUYECKUE YTBEPKACHUS.

JIoka3bIBaTh U MPUMEHSTH CBOWCTBA U
pU3HAKU PAaBHOOEIPEHHOTO
TPEYTrOJIbHUKA B PEIICHUU
F€OMETPUYECKHUX 3a/a4.

Ctpouts yepTexu, pemarhb 3a1a9u

C TOMOIIBIO HAXOXKJICHHS PAaBHBIX
TPEYIrOJIbHUKOB.

Hcnonb3oBaTh 1udpoBbIE PECYPCHI

JUJIS TOCTPOEHUM 1 UCCIICIOBAHUSI CBOMCTB
M3y4aeMbIX (GUTYp U KOH(UTypaIuii

[NapannensHocts. CymMma
YIJI0B MHOTOYT'OJIbHUKA

15

[TapannenbHOCTh NPSAMBIX.
CBolicTBa U IIPU3HAKU
NaPAIICIBHBIX PSIMBIX.

CyMmMma yrioB TpeyrojabHHUKA.
BuenrHue yrisl TpeyrojpHHKA.
CymMMa BHYTPEHHHUX YIJIOB
MHOT'OYTI'OJIbHUKA U BHEITHUX YIJI0B
BBIITYKJIOTO MHOTOYTI' OJIBHUKA

dopMynupoBaTh NOHITHE NapAJIICIbHBIX
NPSIMBIX, HAXOAUTh MPAKTUYECKUE
IpUMEPHI.

3HAKOMHUTBCS C UCTOPUEH PA3BUTHS
reoMeTpuH, IAThIM noctynaTtoMm EBkinna,
3HaueHueM padot JlobaueBckoro.
N3yyath cBOMCTBA YIIIOB, 00pa30BaHHBIX
MIPU TIEPECEUCHHUH TaPATIIICTBbHBIX TPIMbIX
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CEKYLIEN.

IIpoBoaUTE NOKA3aTENBCTBA
MapAJIEIIBHOCTH ABYX MPSMBIX

C TIOMOIIIBIO YTJIOB, 00pa30BaHHBIX

[IPY NIEPECEUEHNUH ITUX NMPSAMBIX TPEThEHN

MPSIMOM.
Paznmnuathk cBOMCTBa M MPU3HAKU

[IapaJUIEIbHBIX NPSAMBIX, IPUMEHATD UX
IIPU PELICHUHU T€OMETPUYECKUX 3a1ay.
BpIUuCIATE CyMMY YIUIOB TPEYTOJIBHUKA,

CyMMY BHYTPEHHUX YIJIOB
MHOT'OYI'OJIbHUKA W BHEIIHUX YIJIOB

BBIITYKJIOTO MHOTOYTOJIBHUKA.
Haxonuth unciaoBbie U OyKBEHHBIC
3HAYEHUS YTJIOB B TEOMETPUUECKUX
3a/1a4ax C UCIO0JIb30BaHUEM TEOPEM
0 CYMME€ YI'JIOB TPEYTrOJIbHUKA U
MHOT'OYT OJIbHHUKA.

[TpuMeHsTh MOTy4YEeHHBIE 3HAHUS
IIPU PEHIEHUN TEOMETPUUYECKUX
3aJ1a4

[IpssMmoyroJsibHBIE
TPEYT OJIbHUKHU

[Ipu3Haku paBeHCTBa
IPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.
[lepnieHIUKYIISAp U HAKJIOHHAS.
CBONCTBO MeaHaHbI

Jloka3pIBaTh MPU3HAKU PABEHCTBA
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.
Onpenenste napel paBHbIX
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
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IPSAMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBENEHHON K TUITOTEHY3E.
[IpAMOYTONBHBIN TPEYTOJIBHUK

¢ yriom B 30°

Ha KJIeTYaTol Oymare U B TeOMETPUUECKUX
KOH(pUrypanusx (c ykazaHueM
MIPU3HAKOB).

Hcnosnp30Barh MprU3HaKu paBEHCTBA
MPSIMOYTOJIBHBIX TPEYTOJILHUKOB,
HEPABEHCTBO O HAKJIOHHOW U
NEPIECHANKYJIISIPE B PEIIEHUN
r€OMETPUUYECKUX 3a/ad.

JloKa3bIBaTh CBOMCTBO MEINAHBI
MPSAMOYTOJIBHOT'O TPEYTOJIbHUKA,
MPOBEIEHHON K THIIOTEHY3€E, U
COOTBETCTBYIOIINM IPU3HAK; CBOMCTBA U
MPU3HAKYU MPAMOYTOJIBHOTO TPEYT OJIbHUKA

¢ yriom B 30°.

[IpuMeHATH MOJIyYEHHBIE 3HAHUS

MPU PEIIEHUU T€OMETPUUECKUX

3aj1ad4.

Pemars 3agaun Ha MpUMEHEHUE CBOMCTB
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
Hcnonb30BaTh NOTy4YEHHBIE 337241

[PY PEUICHUU MTPAKTUYECKUX

3aj1a4

['eomeTprueckue
HEpaBEHCTBA

CoOoTHOILIEHNS MEXKy CTOPOHAMHU
Y yIJIaMH TPEyroJIbHUKA.
HepaBeHcTBO TpeyrosbHUKA.

BrIBOINTH IpOCTENIIIE T€OMETPUYECKUE
HEPABEHCTBA, IOHUMATh UX IPAKTUYECKUX
CMBICII.
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HepaBeHCTBO 0 MJIMHE TOMaHOM.
HepaBeHCcTBO Mex Iy
MEPHEHIUKYJIISIPOM U HAKIIOHHOM.
PaccrosiHue OT TOYKHM 10 IPAMOM

Hcnonn30BaTh JOKa3aHHBIC
reoOMETPUUYECKUE HEPABEHCTBA,
CHMMETPHIO B PELIICHUH 3a/1a4

OKpyXHOCTb.
I'eomerpryeckue mecra
touek. [locrpoenus

C IOMOILBIO IUPKYJIS
Y JINHENKU

18

OKpyKXHOCTb, XOPZAbl U THAMETPBIL,
UX CBOMCTBA. B3aumHoe
PACIIOJIOKEHHUE OKPYKHOCTU U
npsamon. KacarenbHas u cekyias
K OKPYKHOCTH.

OKpyXKHOCTb, BIIMCAHHAS B YTOJI.
[loHsATHE O TEOMETPUUECKOM MECTE
touek. [I[puMeprl reoMmeTprdecKux
MECT TOYEK HA IUIOCKOCTH.
OnurcanHasi OKpy>KHOCTb
TpeyrojbHUKa, €€ NEHTP.

Meto1 reOMEeTpUYECKUX MECT
TOYEK P PEIICHUU
Ir€OMETPUUYECKUX 3a]a4.
O60cHOBaHUS MPOCTEUILINX
IIOCTPOEHHUM, JTallbl 3a4a41

Ha [IOCTPOCHHSI, PELICHHE 3a7a4
Ha ITIOCTPOCHUE LIUPKYIIEM U
JMHENKOU

DopMyIUpPOBaTh ONPEACIICHHUS
OKPYKHOCTH, XOP/Ibl, AMAMETpa U
KacaTelnbHOU K OKpYKHOCTH. M3yuaTs nx
CBOMCTBA, IIPU3HAKHU, IOCTPOCHUE
YepTExKEN.

HccnenoBarsb, B TOM 4HUCIIE UCHIONIB3YS
M(poBBIE PECYPCHI: OKPYKHOCTb,
BIIMCAaHHYIO B YI'OJI; IEHTP OKPYKHOCTH,
BIIMCAaHHOM B YIOJI; PaBEHCTBO OTPE3KOB
KacaTeabHBIX.

OBnazneBaTh NOHATUEM OMMCAHHOU
OKPYKHOCTH TPEYT OJIbHUKA.
dopmynupoBaTh dTAIbI 3a1a4

Ha MOCTPOEHUE (IIOCTPOEHHUE,
J0Ka3aTeNIbCTBO, UCCIIEJOBAHUE),
IIPOBOJMTH 337ja4M Ha IIOCTPOCHHUE,
OCYLIECTBIIATH OCHOBHBIE ITOCTPOCHHUS
LUAPKYJIEM U JIMHEUKOM.

3HAaKOMMTBCS C UCTOPUEN PA3BUTHUSA
T€OMETPHH, KITACCUYECKUMH 3a7a4aMu
0 IIOCTPOEHUNU
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[ToBTOpEHUE, 00001IEHHE, 10 [ToBTOpEeHue u 00001IIEHNE PeraTe 3a1a4u, WILTIOCTPUPYIOLIUE CBA3U
CUCTEMAaTU3alus 3HAHUN OCHOBHBIX MOHSATUN U METOZOB MEX/1y pa3IMYHbIMU TEMaMH Kypca
Kypca 7 Kiacca

OBLIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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8 KJIACC
HasBanue pasnena Komunuectso OCHOBHBIE BH/JIbI I€ATEILHOCTH
OcHOBHOE coepKaHne
(TemnI) Kypca 4acoB 00 yJaromuxcs
HeThIpEXYroabHUKA 22 [Tapannenorpamm, ero npusHaku 1 | M300paxkaTh U HAXOJUTh HA YEpTEKAX

cBoiicTBa. [IpsamMoyronsHuk, pomo,
KBaJIpaT, UX IIPU3HAKU U CBOKCTBA.
Cpenssis TMHUSA TPEYr OJIbHUKA.
Tpaneuus. PaBHoOenpenHas
Tpaneuus, €€ CBOMCTBA U
npusHaku. [IpsMoyronpHas
Tpaneuus. CpeaHss TMHUA
Tpaneuuu. Teopema Paneca.
Teopema 0 IpONMOPLHMOHAIBHBIX
orpeskax. Llentp macc
TpeyroyibHuKa. LleHTpaibHO-
CUMMETPHUYHbIE (PUTYPBI

YETBIPEXYTOJBHUKH Pa3HBIX BUIOB M HX
AJIEMEHTBHI.

DopMyIupoBaTh OMPEIEICHUS
napajijiesiorpamMma, npsiMOyrojabHUKA,
poMOa, KBajipaTa, Tpaneuuu, paBHOOOKON
Tpamneuuu, IpMOyTroJbHON Tparenuu.
Jloka3bIBaTh U UCIOJIb30BATh

IIpY pelIeHUH 3a]]a4 TPU3HAKU U CBOMCTBA
napajienorpaMma, mpsMOyroabHUKA,
pomMOa, KBajipaTa, Tparnenuu, paBHOOOKOH
Tpamnennu, IpMOyTroJIbHON Tpareuy.
Jloka3bIBaTh U UCIOIH30BAThH

pu pelieHun 3aaa4d Teopembl Darneca

U O IPOMOPLMOHAIILHBIX OTPE3KAX.
@opMynMpOBaTh U JOKA3bIBaTh CBOWCTBA
TOUYKH TIepeceyeHs] MeINaH
TPEYTOJbHUKA; IOTy4YaTh MPEACTABICHUS
0 METO/JI€ Macc, O CBSI3U C (PUBUKOM.
dopMynupoBaTh ONPEILICHNUE U
JI0Ka3bIBaTh CBOMCTBA IIEHTPAIbHO-
CUMMETPUYHBIX QUTYD.
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Pemate 3agaum ¢ NCnonb30BaHUEM
CBONMCTB U NPU3HAKOB MapajuiesiorpaMma.
[IpoBoaUTH feneHne OTpe3Ka Ha PAaBHbIE
YaCTH C IOMOLIBIO LIUPKYJIS U JINHEUKU.
Hcnonb3oBaTh 1udpoBBIE peCypChl

JUISL KCCIIEIOBAHUS CBOMCTB M3Yy4aeMbIX

buryp u KoHpUrypamui

[TomoOue

16

[TomoOue TpeyroibHUKOB,
kodhunmenT mogodus. [Ipuznaku
no1001s TPEYTrOJIbHUKOB.
[IpuMeneHue moaoous

IIPU PEIICHUU TPAKTHYECKUX
3a7a4. Beenenue nonsaTus
npeoOpa3oBaHus OO0 U
Nno100HBIX (UTryp

Haxomuth mogoOHbIE TpeyroJbHUKA

Ha TOTOBBIX YEPTEKaX, YKA3hIBATh
COOTBETCTBYIOIINE TTPU3HAKU TIOTO0MSI.
OmnpenensiTe napbl MOJ0OHBIX
TPEYrOJIbHUKOB B TEOMETPUUECKUX
KOH(UTypaIusx.

Pemars 3amaun Ha noxo00OHbBIE
TPEYTOJILHUKHU C TIOMOIIIBIO
CaMOCTOSITEIILHOTO TIOCTPOCHMS YEPTEKEH
Y HaXOXJICHUS TTOI00HBIX TPEYTrOJHbHUKOB,
C YKa3aHUEM MPU3HAKOB MOI00USI.
[IpoBoaUTH HOKA3aTENHCTBA

C MICTIOJTb30BAaHUEM MPU3HAKOB TIOIO0MSI.
[IpumMeHsTh MOTy4YeHHBIC 3HAHUS TIPU
pEIICeHUH TeOMETPUUYECKUX U
MPaKTHYECKUX 3a]1a4.

3HAKOMHTHCS C MOHATHIMU
npeoOpa3oBaHus MOI00MS U IMOJOOHBIX

¢uryp
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[Inomanp 16 [lonsatne miomaau. CBoiicTBa @opMynMpOBaTh CBOKWCTBA ILJIOIIA/IH,
TIOIIA/ICH TeOMETPUUIECKUX (DUTYP. | BBISICHATH WX HATJISATHBINA CMBICIT.
[Ipocreiimme GhopmyIIbl BeiBomuTh hopMyiibl TII0MATN
JUTSI TUTOIIAIN TPEYTOJIbHUKA, napajiesiorpaMma, TpeyroJibHHKA,
napajsenorpaMmma, pomoa u Tpanenuu u3 GopMyIbl TIIOMATH
tpanenuu. [lmomany mogo0HbIX MpSIMOYTOJIbHUKA (KBapaTa).
buryp Haxonuts momanu guryp,
M300paKEHHBIX HA KJIeT4YaToi Oymare,
UCIIOJIb30BaTh pa30MeHNEe Ha YacTH U
JIOCTPOCHHUE.
Haxoauts momaan mogqo0HbIX Guryp.
Brrauciste Tutomany pa3amaHbIX
MHOT'OYTOJIbHBIX (PUTYD.
Pemats 3agaun Ha mIomanb
C IPAaKTUYECKUM COJICpKAHUEM
Teopema [ucdaropa u 18 Teopema [Mudaropa. [Ipumenenune 3HAKOMUTBCS C UICTOPUEH TEOPEMBI

HayaJila TPUTOHOMETPUU

Teopembl [Tudaropa npu penieHnn
MPAKTUYECKUX 3a]1a4.
[IponopirioHa bHBIE OTPE3KU

B MIPSIMOYT'OJILHOM TPEYTOJIbHUKE.
CuHyc, KOCUHYC, TAHT€HC U
KOTaHT€HC OCTPOTO yIiia
IPSMOYTOJILHOTO TPEYTOJIbHUKA.
Tpuronomerpudeckue GyHKIIHH
yriioB B 30°, 45° u 60°

[Tudaropa.

JlokassiBaTh Teopemy Iludaropa.
JIoKa3bIBaTh COOTHOLLIEHHS MEXKIY
IPOIOPIMOHATIBHBIMHA OTPE3KaMU

B MIPSIMOYTOJIbHOM TPEYTOJIbHUKE U
MIPUMEHATH UX MPU PEIICHUU
F€OMETPUYECKUX 3a/ad.

Pemate 3a1aum Ha TPUMEHEHHUE TEOPEMBI
[Tudaropa, B ToM yucie ¢ NpakTUYECKUM
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COJIEPKAHUEM.
Onpenenars OCHOBHBIE
TPUTOHOMETpUYECKHE (PYHKITUU yTria

C ITIOMOUIBIO MPAMOYTOJIBHOT'O
TPEYroJIbHUKA, COCTABIIATH TAOJIHUITY
3HAYEHUU TPUTOHOMETPUUECKHUX ()YHKITHI
IUIsl OCHOBHBIX YTJIOB.

[IpuMeHATh MOTYyYEHHBIE 3HAHUS U
YMEHUS MPU PEHIEHUN MPAKTUYECKHUX
3a/1a4.

3HAKOMUTHLCS C UCTOPUEH Pa3BUTHUS
TPUTOHOMETPUHU

VYTbl U 4ETBIPEXYTOJIBHUKH,
CBSA3aHHBIE C OKPYKHOCTBIO

20

BrnivcanHnble U IEHTpaJIbHBIE YTJIbI,
YIoJl MEXKAY KacaTeabHOU U
XOPJOU. YTIIBI MEXAY XOPAAMU U
CEKYLIMMH.

BnucanHble 1 onucaHHbIE
YeThIPEXYronbHUKUA. CBOMCTBA U
MPU3HAKN BIMCAHHOTO
YETHIPEX YT OJIbHUKA.

B3anMHOe pacrionokeHue AByX
okpyxHocTten. Kacanne
OKpyxHOcTel. O0ume
KacaTeJIbHbIC K IBYM
OKPY>KHOCTSAM

dopMyaUpPOBaTh OCHOBHBIE OMPEICIICHMUS,
CBSI3aHHBIE C yIJIaMH B Kpyre (BIIHCaHHBIN
yroJ1, IEHTPaIbHbIN yron).

Haxonuth BMCaHHBIE YIJIbI,
ONMUPAONIUECS HA OJHY AYTY, BBIUUCIIATD
YIJIbI C TTIOMOIIBbIO TEOPEMBI O BITMCAHHBIX
yriiax, TEOpEMbI O BIUCAHHOM
YETHIPEX YT OJIbHUKE, TEOPEMBI

O IICHTPAJILHOM YTJIC.

HccmenoBaTh, B TOM YHCIIE ¢ TOMOIILIO
UQPPOBBIX PECYPCOB, BIUCAHHBIE U
OMMCAHHBIE YETHIPEXYTOJIBLHUKH,
BBIBOJIUTH X CBOMCTBA U MPU3HAKHU.
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Hcrmonp30BaTh 3TH CBOMCTBA U TPU3HAKU
IIPU PELICHUU 33]1a4

[ToBTOpenue, 00001IICHNE, 10 [ToBTOpEHNE OCHOBHBIX MOHATUN U | Pemiars 3a7auu, WJUTFOCTPUPYIOIINUE CBSI3U

CUCTEMAaTHU3alNsI 3HAHUN METOJIOB KYypCOB 7 U 8 KJIaCCOB, MEXy Pa3IMYHBIMA TEMaMH Kypca
0000111eHEe 3HaHUHI

OBUIEE KOJIMYECTBO 102

YACOB 11O ITPOTPAMME
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9 KUIIACC
Hazpanue paznena KonuuaectBo OcHOBHBIE BUJIBI I€SITEILHOCTH
OcHOBHOE coziepKaHHe
(TemnI) Kypca 4acoB 00 yJaromuxcs
Pemenne TpeyrojgsHUKOB 22 CuHYyC, KOCHHYC, TAHTCHC YTJIOB dopMyIMpOBaTh ONPEACIICHHUS

ot 0 1o 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOKIECTBO.
DopMyIIbI IPUBEACHUS.

Pewmenne tpeyrospaukoB. Teopema
KOCHHYCOB U TEOPEMa CUHYCOB.
Pemrenne npakTnyeckux 3agad

C UCIIOJIb30BAHUEM TEOPEMBI
KOCHHYCOB U TEOPEMBI CUHYCOB.
Tpuronomerpuyeckue hOpMYyIIbl
JUIS TUUIOIAIN TPEYTOJIbHHUKA,
napajuiesorpaMma.

®opmyna I'epona. ©opmyia
IUIOLIAIM BBITYKIIOTO

YETBIPEXYT OJIbHUKA

TPUTOHOMETPUYECKUX (DYHKIIMM TYIBIX
Y IIPSIMBIX YIJIOB.

CoctaBisATh TaOIUIy 3HAYEHUH
TPUTOHOMETPUUECKUX (PYHKIIUN

JUIs OCHOBHEIX yri10B oT 0 10 180°.
BBIBOAUTE COOTHOLLIEHUS MEXKY
TPUTOHOMETPUYECKUMH (PYHKITUSIMH.
BriBoauTs npocTeiiiirie GopMyIibl
IIPUBEACHUS U3 TEOMETPUUECKUX
COoO0paxeHui.

BbIBOAUTH TEOpEMY KOCUHYCOB U TEOPEMY
CHUHYCOB (C painycOM ONUCaHHOU
OKPY>KHOCTH).

Pemars 3amaum o reomerpun

C UCIOJIb30BAHKME TEOPEM KOCUHYCOB U
CHUHYCOB, HaXOJIUTh PaJNYC OMHCAHHOU
OKPYXHOCTH.

Pemars nmpaktuueckue 3amaud,
CBOJSIIIMECS K HAXOXKJACHUIO PA3IMYHBIX
AJIIEMEHTOB TPEYTOJIbHUKA.

BBIBOAUTE TPUTOHOMETPUUECKUE

74



OdenepanbHas padboyas nporpamma | Matematuka. 7—9 kinacchl (yriiyOaEHHBIA YPOBEHD )

(dbopMyITBI TS TIIOMIAAN TPEYT OIbHHKA,
napajenorpamma, popmyiy I'epona,
dbopMyITy TIIOIAIU BEITYKIOTO
YETBIPEX YT OJIbHUKA.

Pemate 3amaum ¢ ucnonab30BaHuEM
W3YYCHHBIX TEOPEM U COOTHOIIICHUH.
Pemate mpakTuyeckue 3aiayu

Ha HaXOKJICHHE IUIOMIA U C TPUMEHEHUEM
JTaHHBIX (HOPMYJT

[TooOue TpeyroibHUKOB 12 Xopasl U TOJOOHBIE TPEYTOIbHUKN | J[OKa3bIBaTh TEOPEMBI O ITPOU3BENECHUN
B OKpYKHOCTH. Teopema OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BEACHUN
O MPOMU3BEIAEHUN OTPE3KOB XOPJ, OTPE3KOB CEKYIIUX, TEOPEMY O KBaJIpare
TEOPEMBI O IIPOU3BEACHUN KacaTelbHOW, TeopeMbl UeBbl 1 MeHnenast.
OTPE3KOB CEKYIIUX, TeOpeMa HccnenoBath, B TOM YHCIIE € IIOMOLIBIO
O KBaJpaTe KacaTeJIbHOMU. (G POBBIX PECYPCOB, U3ydaeMble
IIpuMeHeHue pu peleHnn KOH(UTYypaluu.
reOMETPUYECKHX 3a/1a4. [IpuMeHATh JaHHBIE TEOPEMBI
Teopemsbl UeBbl 1 MeHemnas. [IPU PEIIEHNU TE€OMETPUUECKUX 3a/1a4.
[TonsTne 0 romoreTnn 3HaKOMUTBCSA C ITOHATUEM O TOMOTETHH,
C €ro IPUMEHEHUEM, B TOM YHUCIIE
B IIPAKTUYECKUX CUTYaLHASIX
Meron koopauHaT 10 VYpaBHeHHE IPSIMON Ha IDIOCKOCTH. | OCBamMBaTh NOHATHE MPSMOYTOJIBHON

VYri0Boi KO3QPUUIUEHT U
CBOOOJIHBIN YJICH, MX
TEOMETPUYECKAN CMBICIL.

CHUCTEMBI KOOPIMHAT, 1E€KAPTOBBIX
KOOpPJIMHAT TOYKH.
BrIBOaWTH ypaBHEHUS MTPAMON
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[TapannensHOCTH U
MEPICHIUKYIIPHOCTD MPSIMBIX
(uepe3 yriaoBoit KOdPPUIUEHT).
YpaBHEHHE OKPYKHOCTH.
Haxoxnenue nepeceueHuit
OKPY>KHOCTEU U MIPSAMBIX

B KoopauHaTtax. ®opmyna
pPacCTOSIHUSL OT TOYKH [0 MPSIMOM.
[Inomanp napasmienorpamMmma

B KOOpJAMHATAaX, IOHSTHE

00 OpUEHTHUPOBAHHOMN TIJIOMIAH.
[IpuMeneHue MeToaa KOOpAuHAT
B IIPAKTUYECKU-OPUCHTUPOBAHHBIX
reOMETPUYECKUX 3a/1auax

B KOOpJIMHATAX, YPABHCHUE
OKPY>KHOCTH.

BrraenaTs noJHbIM KBaaApaT ISt
HaxXO0XJEHHUs LIEHTPA U paauyca
OKPY>KHOCTH 10 €€ YPaBHEHHUIO.
HaxoauTh TOUKH nepeceyeHus MpsIMbIX U
OKPYKHOCTEW B MPSIMOYT'OJIbHOM CUCTEME
KOOpJIMHAT.

Pemars 3aaum Ha HaAXOXKIEHUE
pPacCTOSIHUA OT TOYKH JI0 MTPSIMOM.
BriBonuTh hopMyiy miiomaau
rapasjenorpaMma B KOOpAUHATAX,
3HAKOMUTBCS C IIOHATHEM
OPUEHTUPOBAHHOW TIJIOIIA/IHA.
[IpuMeHAT METOL KOOPIAUHAT

B IIPAKTHUYECKU-OPUECHTUPOBAHHBIX
F€OMETPUUYECKHX 3a7a4ax, UCCIIEI0BATh
MIPUJIOKEHUS] METOAA KOOPIUHAT

B BBIYMCIIUTEIBHON MaTeMaTUKE U
uHpopmaruke.

Hcnonb3oBath MUGPOBBIE PECYPCHI

JUISL IOCTPOEHHUS U UCCIIEIOBAHUM.
3HAKOMHUTBCA C UCTOPUEN Pa3BUTUS
T€OMETPHUH, UCTOPUEN METOIA
KOOpAWHAT
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Bexkropsl

20

Bexkropsl Ha mmockoctu. ClnoxeHne
Y BBIYMTAHUE BEKTOPOB — MpaBHIIa
TPEYroJbHUKA U MapajuieIorpaMma.
YMHOXEHHE BEKTOPA Ha YHUCJIO.
Koopnunatsl Bexktopa. CroxxeHue u
BBIYUTAHHUE BEKTOPOB, YMHOKEHUE
BEKTOpA HA YHCIIO B KOOPAUHATAX.
[IpumeHeHue BEeKTOpOB B (PUBHKE,
LEHTp Macc.

[TonsiTHe 0 Oa3uce (Ha IIOCKOCTH).
PaznoxeHust BEKTOpoB 1o 6a3ucy.
CkanspHoe pOn3BEICHHE
BEKTOPOB, FTEOMETPUUYECKUN CMBICTT
Y BBIpQXKEHUE B JIEKAPTOBBIX
KoopauHaTax. JucTpubyTUBHOCTH
CKJIIPHOTO MPOU3BEACHUS.
CkasnsipHOe NMpou3BeACHUE U
MIPOELIMPOBAHUE.

[IpuMeHeHne CKAIAPHOTO
IIPOU3BEICHUSI BEKTOPOB

JUIS1 HAXOKJICHUS! JJIMH U YTJIOB.
Pemenne reomeTpruueckux 3aaad

C MOMOIIBIO CKAJIIPHOTO
MIPOU3BEICHUS

BBoauTh BEKTOpPBHI KaK HalpaBICHHbBIE
OTPE3KH, UCCIIEI0BATh T€OMETPUUECKUIN
(mepemerieHue) U GU3NIECKUit (Crma)
CMBICIIBI BEKTOPOB.

3HaTh ONpPENeNICHUs] CYMMBI U Pa3HOCTH
BEKTOPOB, YMHOKE€HUSI BEKTOPA HA YUCJIO,
UCCIIEA0BATh TEOMETPUUECKUAN U
(U3UYECKHUI CMBICI TUX OMepalui.
Pemars reomMerpruueckue 3aiauu

C UCIIOJIb30BAHUEM BEKTOPOB.
HccnenoBath CBSI3b BEKTOPOB

C IOHATHSAMU PaBHOACHCTBYIOIEH CHII U
PaBHOBECHS CHJI, IPUMEHSTh BEKTOPHI

K MPOCTEHIINM 3a7a4aM MEXaHUKHU U
CTaTHKH.

PackitanpiBaTh BEKTOp 1O 1BYM
HEKOJUIMHEAPHBIM BEKTOpaM,
pacKJIaibIBaTh BEKTOPHI CUJI C TOMOILBIO
MIPOCLIMPOBAHUS U TPUTOHOMETPUYECKUX
COOTHOILIEHUM.

OrnpenensTs CKAIIPHOE MPOU3BEACHUE
BEKTOPOB F€OMETPUYECKU U

B KOOpJIMHATAX, IOKA3bIBaTh
PAaBHOCHWIIBHOCTD OIPEACICHUMN U
JUCTPUOYTUBHOCTH CKAJISIPHOTO
IIPOU3BEICHUS.
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Boruucasats cyMMy, pa3sHOCTb M CKaJISIPHOE
IIPOU3BEIEHUE BEKTOPOB B KOOpPAHHATAX.
[IpuMEHATH CKaJIIPHOE POU3BEICHNE
JUIS1 HAXOKJICHUS! JJIUH U YTJIOB.
HccnenoBath CBA3b CKAISPHOTO
IIPOU3BENEHUS U OPTOTOHAIILHOT O
MIPOCLIMPOBAHUS, IPUMEHSATh B 3a]1a4aX.
Pemars reomerpruueckue 3a1auu

C IOMOIIBIO CKAISIPHOTO MPOU3BEICHHUS.
Pemate 3anaun Ha MpakTUYECKOE
IPUMEHEHUE CKAJSIPHOTO MPUIIOKEHUS

B (pu3mKe (BbIUMCIEHUE PAOOTHI

B MCXAHHUKE)

JInuHa OKpY>KHOCTH
Y IUIOIIAJb Kpyra

16

[IpaBUIbHBIE MHOTOYTOJIbHUKH,
BBIYUCJICHUE UX JJIEMEHTOB.
Hucno m 1 JiMHa OKPYKHOCTH.
JnmuHa n1yru OKpyKHOCTH.
Pannannas mepa yria.

[Inomane Kpyra u €ro 3JEMEHTOB
(CexTopa U CeTMEHTA).
Briuncnenue nepuMeTpoB

U Tionaie Guryp, BKIFOYAIOIINX
AJIIEMEHTHI Kpyra

@ opMyIHpPOBaTh OINPENCIICHUE
IPABWIBHBIX MHOTOYTOJIbHUKOB, HAXOAUTh
UX DJIEMEHTHI.

[Tosb30BaThCS MOHATUEM JUTHHBI
OKPYKHOCTH, BBEAEHHBIM C IIOMOILBIO
IIPABWIBHBIX MHOT'OYT'OJIHUKOB,
OIPEAEIIATh YUCIIO T, JJINHY IYTH U
paava”HHyO MEpY yria.

[IpoBomMTh IEPEXO OT PATUAHHON MEPBI
yria K rpaJlyCHOW U Ha00OPOT.
Onpenenars momaap Kpyra.

BeBoauTts hopmysibl (B rpalycHOM
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Y paJIMaHHOM Mepe) JJIsl JIUH YT,
IJIOIIAIEH CEKTOPOB U CETMEHTOB.
BrraucasaTs miomnanam cioxkHbeIX Guryp,
BKJIFOYAIOIIHNX 3JIEMEHTHI OKPYKHOCTH
(xpyra).

HaxoauTs momaay pa3inyHbix Guryp
B 33Jla4ax peajbHOU KU3HU

I[BI/I)KGHI/IH IIJIOCKOCTH

10

LlenTpanbHass CHMMETPHUSI.
LleHTpanbHO-CUMMETPUYHBIE
¢urypsl. [ToBopot. OceBas
cuMMeTpusi. Purypsl,
CUMMETPUYHBIE OTHOCUTEIBHO
HEKOTOPOU OCH.

[TapansenpHbIi IEpEHOC.
[ToHsITHE IBUXKEHHS U €T0
cBoiicTBa. PaBeHCTBO (huryp.
[IposiBneHus cuMMeETpUN

B [IPUPOJIE, )KUBOIMUCH, CKYJIBIITYPE,
apXUTEKTYpE.

Komno3unuu nBr>xeHun
(mpocTeiiye npuMepsl).
[IprMeHeHnEe B TeOMETPUUECKHUX
3a/1ayax

Pa3bupats npumepsl, HILTIOCTPUPYIOIIHE
MOHSATHUSI IBUKEHUS, LIEHTPOB U OCEMN
CUMMETPUH.

DOopMyIIHPOBATH ONPEACIICHUS IBUKCHUS
IIJIOCKOCTH, NTApaJUIEIBLHOIO MEPEHOCA,
ITOBOPOTA, LIEHTPAJILHON U OCEBOM
cumMeTpuH. Jloka3bIBaTh UX CBOMCTBA,
HaXOJIUTh HEMOJABUKHBIE TOUKHU, OCH
CHUMMETPHH.

HaxonuTe HEHTphI 1 OCH CUMMETPUI
npoctermux Guryp.

[IprMeHATH MapajuIeIbHbIN IIEPEHOC U
CUMMETPHIO MIPU PELLICHUN
r€OMETPUUECKUX 3a/1a4.

Hcnonb3oBaTh HUGPOBBIE PECYPCHI

JUISL IOCTPOEHUM M UCCIIEIOBAHUI
npeoOpa3oBaHUM IJIOCKOCTH U
KOMITO3UIIUU JIBUYKEHUH.
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3HAKOMUTBCS C MPOSBICHUSIMA
CHUMMETPHUH B IPUPOJE, KUBOIIUCH,
CKYJIBIITYpPE, apXUTEKTYpE

IToBTOpEeHUE, 00600ITICHNE,
cucTeMaTHh3anusg 3HaHUU

12

[ToBTOpEeHNE OCHOBHBIX MOHITHH 1
METOI0B KYypCOB 7—9 KJaccos,
000011IeHHE U CUCTEMATU3AIHs
3HAHUM

CB00OOTHO OTIEpUPOBATH OHIATHIMU:
durypa, Touka, mpsimasi, yroi,
MHOTOYTOJILHUK, PABHOOEPEHHBIN U
PaBHOCTOPOHHHU TPEYTOJIHHUKH,
PSIMOYTOJILHBIA TPEYTOJbHUK, MEINaHa,
OMCCceKTpHca U BHICOTA TPEYrOJbHUKA,
napajuieorpaMMm, pomMo, MPsMO-yroJIbHUK,
KBaJIpaT, TPaIeIus; OKPY>KHOCTb,
KacarejabHas; paBEHCTBO U TOI00WE
buryp, TpeyroIbHIUKOB; MAPALICIHHOCTD
Y TICPIICHANKYIISIPHOCTD MPSIMBIX, YOI
MEXKTy IPSMBIMH, CHMMETPHSI
OTHOCHTEJIHHO TOUKH M MPSMOW; JJTHHA,
paccTosiHUE, BETMYUHA yIIIa, TUIOIIATh,
TIEpUMETD.

Hcmonp30BaTh GOPMYIIBL: IEPUMETPA U
TUTOII T MHOTOYT OJIbHUKOB, JITTHHBI
OKPY)KHOCTH | TUIOLIAN Kpyra, 00bEMa
MPSIMOYTOJILHOTO TIapaJIJICIICTIUIIC IA.
CB0OOOAHO OTNEpUPOBATH MOHSITUSIMU:
PSIMOYTOJIbHASL CHCTEMA KOOPIMHAT,
BEKTOP; UCIIOJIb30BaTh 3TH MOHSTHSI
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JUISL IPEJICTABJICHUS JAHHBIX U PEIICHUS
3aJlay, B TOM YHUCJIE U3 IPYTUX y4eOHBIX
MIPEIMETOB.

Pemrars 3a7aun Ha MOBTOPEHUE OCHOBHBIX
MOHATUH, WIUTIOCTPALUIO CBI3EU MEXKIY
Pa3IMYHBIMU YaCTSMHU Kypca. BeiOupaTh
METO/T ISl pELICHUS 3aJa4H.

[IprMeHATh MOTy4YEeHHBIE 3HAHUS

B CMEXKHBIX 00JIaCTSAX, B MPAKTHUKO-
OPHEHTHUPOBAHHBIX 33/1a4axX

OBLIEE KOJIMYECTBO 102
YACOB IIO I[TPOI'PAMME
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OEJIEPAJIBHAS PABOYAS ITIPOI'PAMMA YYHEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTHKA» HA YIJIYBJIEHHOM YPOBHE
B 7-9 KITACCAX

HOACHUTEJIBHASA 3AITMCKA

B coBpeMeHHOM LM(POBOM MHUpPE BEPOATHOCTb M CTATHUCTHKA MPHOOPETAIOT BCE
OOJBITYI0 3HAYMMOCTh KaK C TOUKHU 3PEHUS TPAKTUICCKUX MPUIIOKEHUN, TaK U UX POJIU
B 00pa3oBaHMM, HEOOXOAMMOM KaXKIOMY dYeloBeKy. Bospacraer wucno mpodeccuid,
Opd OBIAJACHUM KOTOPHIMU TpeOyeTcss xopomias ©0a30Bas MOATOTOBKA B 001acTH
BEPOSTHOCTU M CTATUCTHKH, TaKas MOJTOTOBKA BayKHA JIJIS IIPOIOJDKEHUS 00pa30BaHUs U
JUTSl YCIIEUTHOM MPOeCCUOHATBHON Kapbephl.

Kaxx1ip1i1 yesnoBek NOCTOSTHHO MPUHUMAET PELIEHUsI HA OCHOBE UMEIOIIUXCS Y HETO
naHHbIX. {15 000CHOBAaHHOTO MPUHATHS PELICHUSI B YCIOBUSIX HEAOCTATKA MIIM U30BITKA
uH(pOpMaI HEOOXOUMO B TOM YHCJIE XOPOIIO cHOPMHPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTUYECKOE MbITIIeHHE. FIMEHHO MO3TOMY BO3HUKJIAa HEOOXOJUMOCTh (JOPMHUPOBATH
y oOyuaromuxcs (YHKIIMOHATIBHYIO TPaMOTHOCTb, BKJIIOUAIOIIYI0 B ce0s yMeHue
BOCIPUHUMATh M KPUTHYECKU aHATU3UPOBATh WHGOPMAIUIO, MPEACTABICHHYIO
B pPa3IM4YHBIX (PopmMax, TMOHUMATh BEPOATHOCTHBIA XapaKTep MHOTHX pPEalbHbIX
IIPOILIECCOB U 3aBUCUMOCTEN, TPOU3BOAUTH MPOCTEHIIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4€OHOM Kypc€ C OCHOBHBIMH MpPHUHIMIIAMUA cOOpa, aHauu3a H
NPEICTaBICHUS JAaHHBIX W3 Pa3IUYHBIX cdep JKU3HH OOIIecTBa W TOCYAapCTBa
npuodmaer o0yJaromuxcsi K  OOIIECTBEHHbIM UWHTepecaMm. V3yueHue OCHOB
KOMOWHATOPUKH pa3BUBaeT HABBIKM OpraHu3aliu Tiepedopa W mojicuéra Yucia
BapUaHTOB, B TOM YHWCJE€ B MPHUKJIAIHBIX 3a/JadaX. 3HAKOMCTBO C OCHOBaMHU TEOpPUHU
rpadoB co3maér maremaruueckuil (QyHAaMeHT s (OPMUPOBAHUS KOMIICTCHIIH I
B oOnactu mH(popMaTuku U UUQPPOBBIX TexHOJOrwil. [Ipm M3ydyeHUM CTATUCTUKU U
BEPOSATHOCTH O0OTallaloTCs MPEICTABICHUS OO0YJaIOMIMXCSd O COBPEMEHHOW KapTHHE
MHUpa U METOJax €ro hcciaenoBaHus, GopMuUpyercs MOHUMAHUE POJIM CTAaTUCTHKHU Kak
UCTOYHHUKA COLMAILHO 3HAUYUMOW HMHPOpPMALMM M  3aKJIAJbIBAIOTCA  OCHOBBI
BEPOSITHOCTHOT O MBIIILJICHUSI.

B cooTBeTcTBUU ¢ AaHHBIMH ILEJISIMH B CTPYKTYpPE MPOrpaMMbl Y4eOHOTO Kypca
«BeposTHOCTB 1 CTaTUCTHKA» OCHOBHOT'O 00111ero 00pa3oBaHus Ha yriyOIEHHOM YPOBHE
BBIJICTICHBI  CIIEAYIONINE CO/Aep)KaTenbHO-MeTonuyeckue nuHuu: «lIpencraBnenue
JTAHHBIX U OMHCaTeIbHAasl CTATHCTUKA», «BeposSTHOCTEY, «DIeMEHTHl KOMOWHATOPHKIY,
«BBenenue B Teoputo rpagony», «MHOKECTBaY, «Jloruka.

Conepxanue nuHun «lIpefcTaBieHne TaHHBIX M OMUCATEIbHAs CTATUCTUKA)
CIIY’KUT OCHOBOH JJ1s1 (POpMUpPOBaHUSI HABBIKOB PabOTHI ¢ UH(OpMAIIUEH: OT YTEHUS U
WHTEpIpeTanuu WHGOpMaIMK, TPEACTABICHHON B TaliuIax, Ha auarpaMmax u
rpadukax, 10 cOOpa, NpPEACTaBICHHUS W aHajluM3a JMJAaHHBIX C HCIOJIb30BAHUEM
CTaTUCTUYECKUX XapaKTePUCTHUK CPEIHUX U paccenBaHus. Paboras ¢ JaHHBIMH,
oOydJarmuecss ydarcs CYUTHIBaTh ¥ HUHTEPIPETUPOBATH JIAHHBIC, BBIJBUTATH,
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apryMeHTHPOBATh U KPUTUKOBATH IPOCTEUIITNE TUTIOTE3bI, PAa3MBIILISATH Ha/l (PaKTOpaMH,
BBI3bIBAIOIIMMH HM3MEHUYMBOCTh, W OLEHUBAaTh HX BIIMAHHE Ha pPaccMaTpUBAaEMble
BEJIMYMHBI U ITPOLIECCHI.

NHTyUTHUBHOE TIPEICTABICHUE O CIYy4alHOM W3MEHYHMBOCTH, HCCIEIOBAaHUE
3aKOHOMEPHOCTEN M TEHJECHUWW CTAaHOBUTCS MOTHUBUPYIOLIEHM OCHOBOW JJISI M3YYEHUS
TEOpUHU BEpOSITHOCTEN. bosbIioe 3HaueHne UMEIOT TPAKTUYECKUE 3a/JaHUs, B YACTHOCTH
OIBITHI C KJIIACCUYECKUMH BEPOSITHOCTHBIMH MOJIEISIMU.

[ToHsiTHE BEpOSATHOCTH BBOJUTCS KaK Mepa MpaBaonogo0us CIy4yaHOTro COOBITHS.
[Tpu n3ydeHnn yueOHOro Kypca o0y4arouuecs 3HaKOMSTCS ¢ MPOCTEUIIUMHU METOAaMHU
BBIUKCIIEHUSI BEPOSITHOCTEH B CIIy4allHBIX 3KCHEPHUMEHTaX € PaBHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU HCXOJAaMU, BEPOSITHOCTHBIMU 3aKOHAMH, IMO3BOJISIIOLIMMU CTaBUTh U
pemaTh Oosee CIoXKHbIEC 3a7a4u. B yueOHbIN Kypc BXOAST HaualdbHBIE MPEICTABICHUS
O CIy4YalHbIX BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4yeOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOyYarolmuxcs
C MHOYKECTBAMHU M OCHOBHBIMHU OIIEpallMsIMA HaJ MHOXKECTBAMH, PacCMaTpUBAIOTCS
npUMeEpPbl IPUMEHEHUs TpadoB U SJIEMEHTOB TEOPUU MHOXKECTB JJIsl PEIICHU 3a/lay, a
TaK)Ke UCIIOJIb30BaHUS B IPYIrUX MAaTEMAaTUUECKUX KypcaxX U y4eOHbIX MpeaMeTax.

B 7-9 knaccax uzydaercst yueOHbIl Kypc «BepoaTHOCTh U CTaTUCTUKA», B KOTOPBIN
BXOJAT paszaensl: «lIpencraBneHue JaHHBIX W ONMCATENbHAs — CTATUCTHKAY,
«BeposATHOCTBY, «DIEeMEHThl KOMOMHATOpUKW», «BBeneHue B Teopuio rpadoBy,
«MHuoxecTtBa» u «Jlorukay.

OOmiee YMCIO YacoB, PEKOMEHJIOBAaHHBIX JUIS HW3Y4YEHHS Y4eOHOro Kypca
«BeposaTtHoCcTh U cTatucTuka», — 102 yvaca: B 7 knacce — 34 yaca (1 dac B Heneno),
B 8 kiacce — 34 vaca (1 vac B Heneno), B 9 knacce — 34 yaca (1 4ac B Heelno).

COIEPKAHUE OBYUEHUA
7 KIIACC

[IpencraBienre JaHHBIX B BUJE TaOJIHII, AUArpaMMm. 3aroIHEeHe Ta0Iull, YTCHHE U
MIOCTPOCHHE CTOJOMKOBBIX (CTOJMOYATBIX) M KPYrOBBIX auarpaMm. UteHue rpagukos
peasibHBIX TpolieccoB. 3Bneduenwe wuHboOpManuu W3 aAuarpaMM U TabIuI,
MCIOJIb30BAaHUE M UHTEPIIPETALIMS TAHHBIX.

OnucartenbHas CTAaTUCTUKA: CpenHee apudmernyeckoe, MeauaHa, pa3Max,
HanOobIllee ¥ HaWMEHbIIEe 3HAUCHUsS, KBAPTUIIH, CPEIHEE TapMOHHUYECKOE, CpelHee
TapMOHHYECKOE YNCIOBBIX JaHHBIX.

[IpuMeps! cirydallHOM U3MEHYMBOCTHU IIPU U3MEPEHUAX, B MACCOBOM IPOU3BOJICTBE,
TEH/ICHIIUU U CTydaliHble KoJeOaHusl, TPYNIUPOBKA JaHHBIX, MPEJICTaBICHUE CITydaitHON
U3MEHYMBOCTH C TIOMOIIbIO JHarpaMM, 4YacTOThl 3HAY€HWH, CTaTUCTHYECKas
YCTOUYHUBOCTb.

I'pad, Bepmua, pedpo. Crenens BepmmHbL. Yncino pédep M cymmapHasi CTEIEHb
BepinH. [lonsitue o cBa3ubix rpadax. Ilyru B rpadax. Llenn u mukmel. O6xon rpada
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(siinepoB myth). [loHsiTHEe 00 OpueHTHpoBaHHOM rpade. Pemienue 3amad ¢ MOMOIIBIO
rpadoB.

VYTBepkneHuss W BbIcKa3piBaHUS. OTpULIaHWE  YTBEPXKICHUS,  YCIOBHBIE
YTBEPKJI€HUs1, OOpaTHbIE U PaBHOCUJIbHBIE YTBEPKIEHUS, HEOOXOIUMBIE U TOCTaTOYHBIE
yCIIOBUSA, CBOMCTBAa W NpHU3HAKHU. [IpOTHBOIIONOXKHBIE YTBEpXKACHMS, 10KA3aTeIbCTBA
OT MIPOTUBHOTO.

CrnydaliHbIN 3KCIEPUMEHT (OMBIT) U CilydaiiHOE cOObITHE. BEposITHOCTh M yacToTa
CIIy9aifHOTO COOBITHS. POJIb MaJIOBEPOATHBIX M TMPAKTUYECKHU JTOCTOBEPHBIX COOBITHUI
B TIPUPOJIC U B OOIIIECTBE.

8 KUIIACC

MHOXECTBO M NOAMHOXECTBO. [IpuMepsl MHOXKECTB B OKPYXKAIOIIEM MHpE.
[lepeceuenue u oObeIMHEHNE MHOXKECTB. [narpammsl Ditniepa. UncaoBble MHOXKECTBA.
[Tpumepsl MHOXKECTB W3 KypcoB aireOpsl U reomerpuu. [lepedncneHue 3IeMEHTOB
MHO>KECTB C ITOMOILBIO OPraHM30BaHHOIO Nepedopa u npaBuia yMHOKeHUs. Dopmyia
BKJIFOUECHHSI-UCKITFOUEHHUSI.

OnemeHTapHble  coObITHsS.  BeposTHocTM — ciaydaiHBIX — COOBITUH.  ONBITHI
C PaBHOBO3MOXKHBIMU 3JIEMEHTapHBIMU COOBITUAMHU. CitydailHblil BEIOOP.

N3mepenne paccenBaHusi 4YHCIOBOrO MaccuBa. Jlucnmepcuss W CTaHIApPTHOE
OTKJIOHEHUE YUCIOBOro Habopa. CBoOMCTBAa JUCHEPCHM U CTAHAAPTHOIO OTKJIOHEHHS.
JluarpamMmbl paccerBaHUs ABYX HAOI0JaeMbIX BeTMUUH. JInHEeitHas CBs3b HAa AMarpaMMe
paccenBaHUs.

Hepeo. [depeBo cinyuaiiHoro skcnepuMenTa. CBOICTBA AE€PEBLEB: €IUHCTBEHHOCTh
MyTH, CBA3b MEXIY YUCIOM BepIIMH U uucioM pédep. [loHsiTue o mmockux rpadax.
Pemienre 3a1a4 ¢ TOMOIIBIO 1E€PEBHEB.

Jlornueckue coro3bl «M» u «AJI». CBA3p MeXay JOTMYECKHMMH COK3aMH U
oIepalusMH HaJl MHOKEeCTBaMH. VIcronp30BaHueE JIOTHUECKUX COI030B B ajredpe.

Crnyuaiinbie coObITUS KaK MHOX€ECTBa 3JIEMEHTapHBIX COOBITHUI.
[TpotuBononoxueie coObiTUs. Omnepauuu Hax coObITsIMU. Dopmyna  ciaokeHUs
BEPOSTHOCTEMN.

[IpaBuiio yMHOXKEHUS BEPOATHOCTEW. Y CIOBHAas BEpOATHOCTh. lIpencraBnenue
CIIy4aifHOT'O SKCIIEpUMEHTA B BHJIE JepeBa. HezaBrcumblie COOBITHS.

9 KITIACC

KomOunaropuoe mpasBuio ymHoxkenus. llepecranoBku u dakropuan. Yucmo
coueTaHu U TpeyroabHUK Ilackamns. CBolicTBa yucen couderanuil. bunom HeroToHa.
Pemenue 3a1a4 ¢ HCMOIb30BAaHUEM KOMOWHATOPHKHU.

I'eomerpuueckass BepossTHOCTh. Ciy4yaillHbli  BBIOOP TOYKH U3  (UTYPHI
Ha IJIOCKOCTH, U3 OTPE3Ka, U3 IYTH OKPYKHOCTH.
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Ucnbitanns. Yenex n Heyaaua. Cepust ucnblTaHuid 40 nepBoro ycmnexa. Cepust
ucneiTanuii  bepuymiu. BepositHocTu coObITUM B cepur HUCHbITaHUN bepHym.
Crnyualinblil BBIOOp U3 KOHEUHOI'O MHOYKECTBA.

CiydaiiHass BEIMYMHA W PACHpPENEIICHHE BeposATHOCTEW. [IpuMepsl cirydallHbIX
BEJIMUMH. BaxkHble pacnipenesieHnss — YHUCIIO MONBITOK B CEPUM UCIIBITAHUN JI0 TIEPBOrO
ycmexa M YHCIO YCHEXOB B CEpUM HCHbITaHUN bepHymin (reomerpudyeckoe u
OMHOMUATILHOE PACIPEICIICHHUS).

MaremaTn4yeckoe OXHUIAAHUE CIy4ahHOM BeEJIMYUHBL. DOU3NYECKUU CMBICI
MaTEMAaTHUYECKOr0 OXKuAaHus. [IpuMepsl UCNoOab30BaHUsI MATEMATUYECKOTO OKUIAHUS.
Hucniepcuss ¥ CTaHAAPTHOE OTKIOHEHHE clydailHOM BenuuuHbl. (CBoMCTBa
MAaTEMATHYECKOTO OXKUJAHUS U AUCIIEpCHH. MaTeMaTu4ecKoe OKUIAHUE U JUCTIEPCUS
V3YYEHHBIX PACHPENECICHUN.

HepaBenctBo YeObimeBa. 3akoH OonblIUx yuced. MareMaTHyeckue OCHOBAHMS
W3MepeHus BeposiTHOCTEH. Poib 1 3HaUeHME 3aK0Ha OOJIBIITUX YHCET B HAYKE, B IPUPOJIC
1 00I1IECTBE, B TOM YHUCJIE B COLIMOJIOIMYECKUX 00CIEIOBAHUAX U B UBMEPECHUSX.

HPEIMETHBIE PE3YJIbTATDBI

K koHy oOyduenus B 7 Kiaacce 00y4Jarouuiics NOAYyYUT CIAEAYIOIIUE MPEAMETHBIE
pe3yJbTaThl:

Yurarb uHOpMaIMIO, MNpPEACTaBICHHYI0 B TabnMiax, Ha JguarpaMmmax,
MPE/ICTABIIATh JAHHBIE B BUJIE€ TaOJMII, CTPOUTH CTOJIOMKOBBIE (CTONIOYATHIE) U KPYTOBBIE
JUarpaMMbl TT0 MacCHBaM 3HAYEHUH.

OnuckIBaTh ¥ MHTEPIPETUPOBATH PeabHBIC YHUCIOBBIC JAHHBIC, TPEICTABICHHBIC
B Ta0JIMIIaX, HA TUarpaMmax, rpadukax.

Hcnonb3oBaTh A OMUCAHUS JAHHBIX CTATUCTHMYECKUE XapaKTEPUCTUKU: CpEHEe
apudmeTnueckoe, MeIMaHa, HauOoJIbIlIee U HAUMEHbIIIee 3HaYEHUS, pa3Max, KBapTUIIH.

HmeTs mpencTaBieHHE O JIOTUYECKUX YTBEP)KICHHUSX M BBICKA3bIBAHUSIX, YMETh
CTPOUTH OTPULIAHUA, (POPMYIHPOBATH YCIOBHBIC YTBEPXKICHHS MpPH PEUICHUH 3ajad,
B TOM YMCJIE U3 JPYTUX YU€OHBIX KypCOB, UMETh MPEICTABICHUE O TEOpPEMaX-CBOMCTBAX
U TeopeMax-Mpu3HaKaX, O HEOOXOJUMBIX M JOCTATOYHBIX YCIOBUSX, O METOJE
JI0Ka3aTeNbCTBA OT MPOTUBHOTO.

NmeTs mipencraBieHre O CIIy4allHOM W3MEHYMBOCTHM HA TMPUMEPAX PE3YJIbTAaTOB
U3MEpPEeHM, I1IeH, (PU3MYECKHX BEIWYNH, AHTPONOMETPUYECKUX JIaHHBIX, HMETh
IIPEJICTABIICHNE O CTATUCTUYECKON YCTOWYNBOCTH.

Hcnonb3oBaTh 711 OMUCAHUS JAHHBIX YAaCTOTHI 3HAUCHUM, TPYIIITHUPOBAThH JIaHHBIE,
CTPOUTH THCTOTPAaMMBI TPYIIITUPOBAHHBIX TAHHBIX.

Hcnonb3oBath rpadsl Uil pelieHus 3a4ad, UMETh MPEACTaBICHUE O TEPMHUHAX
Teopun TpadoB: BepiinHa, pedpo, Lenb, MUK, MyTh B Tpade, UMETh MPEICTaBICHUE
00 o0xoje rpada u 06 OpHEHTUPOBAHHBIX rpadax.
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K koniy oOyduenus: B 8 kiaacce o0yqarouuiicss HoayquT CIACAYIONIUE MPEAMETHBIC
pE3YJIbTATHI:

OnepupoBaTh MNOHATHSAMH MHOYKECTBA, MOJMHOYKECTBA, BBINOJIHATH OIEPALAU
HaJ MHOXXECTBaMU: OOBEIMHEHHUE, MEPECEUYCHUE, MEPEUUCIATh IEMEHThl MHOKECTB
C HCIOJIb30BAaHMEM OpPraHMW30BAHHOIO Tiepedopa W KOMOMHATOPHOTO IpaBuja
YMHOKECHHUS.

HaxoauTe BepoOsSTHOCTH CIy4yalHBIX COOBITHMM B CIIy4alHBIX OIBITaX, 3Has
BEPOSATHOCTU 3JIEMEHTAPHBIX COOBITUH, B TOM YHUCIIE B OINbITaX C PAaBHOBO3MO>KHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU, UMETh MTOHSATHUE O CIy4YailHOM BbIOOpE.

OnuceiBaTh JaHHBIE C IIOMOINBKD CPEIHHUX 3HAYEHUH W MEP pacCerBaHUs
(Iucnepcuss M CTAaHJAPTHOE OTKJIOHEHHME). YMETh CTPOUTb U HMHTEPIPETHPOBATH
IUarpaMMbl pPacCeMBaHUS, MMETh IMPEJCTaBICHUE O CBSI3UM MEXIy HaOII01aeMbIMU
BEJIMYMHAMMU.

NwmeTs npencraBieHUe O JAEpeBE, O BEpUIMHAX U pEOpax JepeBa, UCIOJIb30BAHUU
JIEpEBbEB IMpPU pEUIEHUHM 337ad B TEOPUU BEPOATHOCTEM, B JPYruxX Y4eOHBIX
MaTeMaTHYeCKUX Kypcax U 3a7ad U3 JPYTux y4eOHBIX MMPEIMETOB.

OnepupoBarh MOHATHEM COOBITHS KAaK MHOMKECTBAa DJIEMEHTApHBIX COOBITHIM
CIIy4aifHOT'O OTIbITA, BHIIIOJIHATH ONEPALMH HaJ COOBITUSIMHU, UCIIOJb30BATh IPU PELIEHUU
3a7lad AuarpaMMmbl OWjepa, YHUCIOBYIO MpPsAMYI, HPUMEHATH (HOPMYIy CIOXKEHUS
BEPOSTHOCTEMN.

ITonb30BaTbCs NPaBUIOM YMHOXKEHHsS BEPOSATHOCTEM, MWCIOJIB30BaTh JEPEBO
JUISL TIPEACTABJIEHUS CIIy4allHOTO ONBITa MPU pelIeHUH 3a1ad. OnepupoBaTh MOHATHEM
HE3aBUCUMOCTU COOBITHH.

K xoHIy 00ydueHHs B 9 ki1acce 00ydyaroUIUiics MOMYyYUT CIAENYIOLIUE TPEIMETHBIE
pE3YJIBTATHI:

[Tonp30BaTbCsi KOMOMHATOPHBIM TPABUJIOM YMHOXXEHHUS, HaxXOJIUTh YHCIIO
MEPECTAHOBOK, YUCIIO COYECTAHUH, TIOJIb30BATHCS TPEYroabHUKOM [lackais nmpu pemenun
3aJlay, B TOM YHCJIE€ Ha BEIYUCICHUE BEPOSITHOCTEN COOBITUM.

Hcnonb30BaTh MOHATHE T€OMETPUYECKOW BEPOATHOCTH, HAXOIUTH BEPOATHOCTH
COOBITUI B OIBITAX, CBSA3aHHBIX CO CIy4alHBIM BBIOOPOM TOYEK M3 IJIOCKOM (DUTYpHI,
OTpE3Ka, JJIMHBI OKPY>KHOCTH.

Haxonuth BepoSITHOCTHM COOBITUH B ONBITaX, CBSI3aHHBIX C HCIBITAHUSIMU
JI0 JOCTUKEHHUS MEPBOr0 yCIIEXa, B CEPUSAX UCIBITAaHNUN bepHyIu.

HNmers mnpeacraBieHuE O CIYyYaMHBIX BEIMYMHAX W OINO3HABATH CIIyYalHbIC
BEJIMYMHBI B ABJICHUSAX OKPYKAIOIIETO MUPA, OIIEPUPOBATH MOHATUEM «PACIIPEIIEIICHUE
BEPOATHOCTEN». YMETh CTPOUTH PACIPEICIICHUSI BEPOATHOCTEW 3HAYCHUH CIy4alHBIX
BEJIMYMH B U3YYCHHBIX ONBITAX.

Haxogute maremaTMueckoe OXHAAHWE W OUCIEPCHUI0 CIYy4allHOM BETWYHHBI
I10 PacCIPENCIIEHUIO, IPUMEHSTh YUCIIOBbIE XaPAKTEPUCTUKU U3YYECHHBIX PaclpeleICHUN
MIpY PEUICHUH 33/1a4.

86



denepanpHas pabouas nporpamma | Matematuka. 7—9 xinaccel (yriryOJnEHHBIA YPOBCHB)

HmeTp mpeAcTaBIeHHE O 3aKOHE CIy4allHBIX 4YHCENT Kak O MPOSBICHUU
3aKOHOMEPHOCTH B  CIy4ailHOW W3MEHUYMBOCTH, TOHHUMAaTh MaTeMaTHYECKOe
000CHOBaHME OJM30CTU YAaCTOTHI M BEPOATHOCTH cOObITHs. VMeTh mnpeacraBieHue
O POJIM 3aKOHA OOJIBIIMX YKCEN B IPUPOJIE U OOILIECTBE.
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7 KIIACC
Hasanue paznena KommuecTBo XapakTepUCTUKA AEATEIbHOCTU
OcHOBHOE cofep)KaHNe
(TemnI) Kypca 4acoB 00 y4Jaromuxcs
[IpencraBneHue JaHHBIX 4 [IpencraBiieHre JaHHBIX B BUJIE OcBauBath crocoObl MpeICTaBICHUS
Ta0JIUIL, TUArPaMM. CTAaTUCTHUYECKUX JTAHHBIX U YUCIIOBBIX
3anonaHeHue TabIull, YTCHUE U MAacCCUBOB C TOMOIIbIO TA0JIUIL U
MMOCTPOEHUE CTOTOMKOBBIX JUarpaMM C UCIIOJIb30BaHUEM
(cTonO4aThIX) U KPYTOBBIX AKTYAJIbHBIX M BayKHBIX JTAHHBIX
JIarpaMm. (memorpaduueckue JaHHEIE,
Urenne rpagmKkoB peaabHBIX MIPOM3BOJICTBO TIPOTYKITHH,
npoueccoB. U3Bineuenne OOIIIECTBEHHBIE U MPUPOIHBIC SIBICHHUS).
uH(OpMaIU U3 TUarpaMm u N3ydaTh MeTOIbI pabOThI C TAOTUYHBIMH
TaOJINII, UCTIOIb30BAHUE U U TpaUueCKUMU TIPEICTABICHUSIMU
WHTEpIpeTaIus JaHHbIX. JTAHHBIX C TIOMOIIBIO IIU(PPOBBIX
[IpakTnueckas padbora PECYPCOB B XOJI€ TPAKTUUYECKUX padOT
OnucarenbHasi CTATUCTUKA 8 OnucarenbHas CTAaTUCTHKA! OcBauBath MOHATHSA: YUCIOBOW MACCUB

cpenHee apupMeTHIEeCcKoe,
MeIMaHa, pa3Max, HauOoJbIIee U
HaWMEHBIIICE 3HAUYCHUS, KBAPTHIIH,
CpeaHee rapMOHHYECKOe, CpETHEE

rapMmOHHNYCCKOC YN CJIOBBIX TaHHBIX.

[IpakTnueckas padbora

(Habop), mepa 1eHTpa, B TOM YHCIIC
cpenHee apupmeTuyecKkoe, MearaHa,
94acTOTa 3HAYCHUS

OnuceIBaTh CTATUCTHYECKUE TAHHBIC

C TIOMOIIIBIO CPETHETO apU(PMETHIECKOTO
U MeauaHsbl. Pemiate 3a1aqn.
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N3yyare CBOWMCTBA CPETHUX, B TOM YHUCIIE
C IOMOUIBIO HIU(PPOBBIX PECYPCOB, B XOAE
MPAKTUYECKUX Pa0OT.

OcBauBaTh MOHATHUS: HaUOOJbILEE U
HavMEHbIIEe 3HaUEHUs YUCII0BOI'0
MaccuBa, pa3Max, KBapTuib. Pemars
3aJja4uM Ha BbIOOp criocoba ONMCaHus
MAacCCUBOB B COOTBETCTBUU C IIPUPOION
JAHHBIX U LEJSIMU UCCIIEOBaHUs, B TOM
YHUCIIE B XOJI€ TPAKTUYECKON pabOThI

CiyuaiiHasi ”3BMEHYUBOCTD

[Ipumeps! ciryqaitHOM
M3MEHYNBOCTH NPUA U3MEPEHUSIX,

B MacCOBOM IIPOU3BOJCTBE;
TEHICHIIMH U CITydalHbIE
KoJie0aHMs; TPYMIIUPOBKA TaHHBIX,
IIPEACTABIICHUE CIy4alHOU
VU3MEHYHUBOCTH C IIOMOILBIO
JUarpaMM; 4acTOThl 3HAYEHUN;
CTaTUCTUYECKasi YCTOMYUBOCTD.
[TpakTnueckas padora

OnuceBaTh JaHHBIE C TIOMOIIBIO
IPYIIUPOBKH, CTPOUTH TUCTOTPAMMBI,
BBIJIBUTATh MPOCTEUIITNE TUTIOTE3BI.
OcBauBaTh rpaduuecKue mpeacTaBICHUS
Pa3HBIX BUJIOB CIIy4alHOU
W3MEHYHBOCTH, B TOM YHCJIE C TOMOIILIO
1M (POBBIX PECYPCOB, B XOIE
PAKTUYECKON pabOThI

Bgenenue B Teoputo rpados

I'pad, Bepmmna, pedpo. CreneHn
BepIIMHBL. Yucno pédep u
CyMMapHasi CTEeTIEHb BEPILIUH.
[TonsTue o cBsI3HBIX rpadax.
[Tytu B rpagax.

OcBauBaTh NOHATHUSA: Tpad, BEPUIMHBI U
pEdpa rpada, crenenp, myTh B rpade,
LEMU U UUKJIIbL, yTh B Tpade, MI0CKUI
rpad, CBA3HBIN rpad, OpuEeHTUPOBAHHBIN

rpad.

89



OdenepanbHas padboyas nporpamma | Matematuka. 7—9 kinacchl (yriiyOaEHHBIA YPOBEHD )

Henu u nukisl. O6xox rpada
(2i1J1IEpOB MYTH).

[Tonsitue 06 OpUEHTUPOBAHHOM
rpage. Pemienue 3a1a4 ¢ TOMOIIBIO

rpadoB

Pemmars 3a1aum Ha MOMCK CyMMBI
CTEeNeHel BepIuH rpada, Ha MOUCK
o0xoja rpada, Ha TOUCK MyTeH B rpadax.
Hcnonb3oBaTh rpadsl NpH pelieHun
3a71a4 U3 anreopbl, FeOMETPUH, TEOPUHU
BEPOSATHOCTEH, APYTUX MPEIMETOB

Jloruka

VY TBEp:KICHUSI U BBICKa3bIBaHUS.
OTtpunianue yTBepKIeHuUs,
YCIIOBHBIE YTBEP)KJICHUS, OOpaTHbIE
Y PaBHOCUJIbHBIE YTBEP)KJICHHUSI,
HEO0OXOJIUMBIE U JOCTaTOYHbIE
YCJIOBHS, CBOMCTBA U IPU3HAKHU.
[IpOoTHBONOIOKHBIE YTBEPKACHUS,
J0Ka3aTesbCTBA OT IIPOTUBHOTO

N3yuars BUABI yTBEPKIACHUMN U
BBICKA3bIBAaHUM.

OcBauBath crocoObl TOCTPOCHUS
YCIIOBHBIX YTBEPKACHUM, NOKa3aTEIbHbIX
paccyxjaeHui, (popMyInupoOBKU TEOPEM,
BBIPAXKAIOIIMX CBOMCTBA U MTPU3HAKH,
METO/Ibl MAaTEMATUUYECKUX JOKA3aTEIbCTB

BepositHOCTh M yacTtoTa
CIIy9aifHOT'O COOBITHS

Ciy4ailHblil S5KCTIEpUMEHT (OTIBIT)
U cllydaifHoe COOBITHE.
BeposTHOCTB 1 yacToTa
CIIy4aifHOr0 COOBITHUS.

Ponb ManoBeposTHBIX U
MPAKTUYECKU JTOCTOBEPHBIX
COOBITHI B IPUPOJIC U B OOIIIECTBE.
[IpakTnueckas padbora

OcBauBath MOHATHUSA: CIIyYaliHbIN OIBIT
U CITy4aitHoe COOBITHE, MATIOBEPOSITHOE
Y TIPAKTUYECKU JJOCTOBEPHOE COOBITHE.
N3ydaTh 3HaYUMOCTh MaJIOBEPOSITHBIX
cOOBITHI B IPUPOJIE U 00IIeCTBE

Ha BaXKHBIX IpUMeEpax (aBapuu,
HECYACTHBIE CIIy4au, 3alluTa
MepPCOHATLHON MHGOPMAIINH, ITepeaada
JAHHBIX).

N3ydats posib KIIaCCUYECKUX
BEpPOSITHOCTHBIX MoJieNiel (MOHeTa,
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UTpajbHasi KOCTh) B TEOPUU
BEPOSATHOCTEN.

HaGmronath 1 u3y4aTh 4aCTOTY COOBITHIA
B IIPOCTBIX 3KCIIEPUMEHTAX, B TOM YHCIIE
C TIOMOIIBI0 IU(PPOBBIX PECYPCOB

[ToBTrOpenue, o6o01IEHNE, 3) [IpencraBiieHne JaHHBIX. [ToBTOPATH M3y4YEHHOE U BBICTPAUBATh
CUCTEMAaTU3aLUs 3HAHUN OnucarenbHast CTAaTUCTHKA. CUCTEMY 3HAHUI.
BepostHOCTB cityyaitHOro Pemars 3a1aun Ha npeicTaBieHue U
COOBITHSI. OIKCAaHUE JIaHHBIX C MIOMOIBIO
MHo>kecTBa U TOAMHOXKECTBA. U3YYEHHBIX XapaKTEPUCTHUK,
DneMeHThl Teopur rpadoB Mpe/icTaBlieHne HH(popMauu

C IOMOIIIbIO rpadoB.

OO0cCyx1aTh NPUMEPHI CITyYalHbIX
COOBITHI, MAJIOBEPOSTHBIX U MPAKTUUECKU
JOCTOBEPHBIX CIYy4alHBIX COOBITHIA, NX
POJIM B IPUPOJIE U KU3HU YEJIOBEKA

OBUIEE KOJIMYECTBO 34
YACOB 11O ITPOTPAMME
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8 KJIACC
Hasanue paznena KosmmuecTBo XapakTepuCTUKA AEATEIbHOCTH
(Tembl) Kypca 4acoB OcrosHoe conepkanue oOydJarommxcs
IToBTOpenue Kypca 7 kiacca 3 [IpencraBieHne TaHHBIX B BUJIE [TOBTOPSTH U3Yy4EHHOE U BHICTPAUBAThH
Ta0JIUIl U TUArPaMM. CUCTEMY 3HAHUMU.
OnucarenpHasi CTaTUCTHUKA. Pemars 3agaun Ha npeacTaBiIeHUE U
Cny4daiiHasi U3MEHYHUBOCTb. OMMCAHNE TAHHBIX C TOMOILbIO
CayyaifHbie COOBITHSI. U3YYEHHBIX XapaKTEPUCTHK.
BepoaTHOCTH 1 4acTOTBI. Pemate 3anaun Ha nipeacraBieHue
DneMEeHThI TEOPUHA MHOMKECTB. TPYNIUPOBAHHBIX TAHHBIX U OMUCAHUE
DJIeMEHTHI TeOpUU IpadoB CIIy4ailHOM W3MEHYUBOCTH.
Pematp 3anaun Ha onpeiesieHue 4acTOThI
CITy4ailHBIX COOBITHH, OOCYKIEHUE
MIPUMEPOB CIy4alHbIX COOBITHH, 3a7a4u
Ha OINKMCAHNUE MHOXECTB U IPEJCTABIEHUE
uHdopmalu B Buje rpadon
MHoxecTBa 4 MHOX€CTBO U MOAMHOKECTBO. OcBauBaTh MOHATHS: MHOYKECTBO,
[IpuMepbl MHOKECTB MIOJAMHO>KECTBO, BKJIFOUECHUE,
B OKpPYKarOILEM MUPE. nepeceyeHre 1 00beJUHEHNE MHOKECTB,
[lepeceuyenne u 0ObeAMHEHNE YHMCJIOBBIE MHOKECTBA, YUCIIOBBIC
MHOXeCTB. /[narpammsl Dunepa. IIPOMEXKYTKMU.
YucnoBbie MHOKECTBA. [IpuMepsl Pemiars 3agauun ¢ moMonisio Gopmys
MHO>KECTB U3 anreopbl 1 BKJIFOYEHUS-UCKITIOYECHHS
T€OMETPHUH.
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[lepeunciienne 31eEMEHTOB
MHOECTB C OMOIIbIO
OpPraHU30BaHHOTO TIepedopa 1
npaBwia yMHOkeHus. Popmyna
BKJIFOUEHUSI-UCKITIOUCHHS

BeposTHOCTB CliydaliHOTO
COOBITHS

DneMeHTapHbIe COOBITHSI.

BeposiTHOCTH clTydailHbIX COOBITHIA.

OmnBITHI C PABHOBO3MOKHBIMU
HJIEMEHTAPHBIMH COOBITUSMHU.
CaydJaifHblii BBIOOD.
[IpakTnueckas padbora

OcBauBath MOHATHUSA: DJIEMEHTAPHOE
coObITHE, CITy4aifHOE COOBITHE KaK
COBOKYITHOCTh OJIarompUsITCTBYIOIINUX
AJIIEMEHTAPHBIX COOBITUH,
PaBHOBO3MOXKHBIE 3JIEMEHTapHbIC
COOBITHS.

Pemiats 3a1aun Ha BBIUKUCIICHUE
BEPOSITHOCTEN COOBITHI 11O
BEPOSITHOCTSIM DJIEMEHTAPHBIX COOBITHIA
CIY4alHOTO OIBITA.

Pemmars 3aaun Ha BEIYUCIICHUE
BEPOSATHOCTEN COOBITHI B OMBITAX

C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMH, B TOM YHCJIE C IIOMOIIBIO
KOMIIbIOTEpA.

[TpoBOIUTE M M3Yy4aTh OMBITHI

C PaBHOBO3MOYKHBIMH DJIEMEHTAPHBIMHU
COOBITHSIMHU, B TOM YHCIIE

C UCTIOJTb30BAHMEM MOHET, UTPATbHBIX
KOCTEMN U JIPYTUX MOJEIIEU B XOA€
MPAKTUYECKON pabOThI
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OmnucarenpHas CTaTUCTHKA.
PaccenBanue qanHbIx

N3mepenune paccenBanus
YUCJIOBOr0 MaccuBa. Jucnepeus u
CTaHJAPTHOE OTKJIOHEHHE
yuCcI0BOro Habopa. CBolicTBa
JUCIIEPCUU U CTAHIAPTHOTO
OTKJIOHCHHS.

JnarpamMmbl pacCEMBaHUS ABYX
HaOJIr01aeMbBIX BeIUYUH. JInHennas
CBSA3b HA lUarpaMMe pacCEUBaHUs.
[TpakTnueckas padora

OcBauBaTh ITOHATHUS: AUCIICPCUS U

CTaHIapPTHOC OTKJIOHCHUC, UCIIOJIb30BATh

9TH XapPaKTCPHUCTHUKHU OJIA OIIMCAHHA
pacCCuBaHUA JaHHBIX.

BBII[BI/IFaTL TUIIOTE3BI 00 OTCYTCTBHH UJIN

HAJIMYHUH CBSI3U 110 THarpaMmam
paccerBaHMs.

CTpouTh 1UarpaMMbl pacCeHBaHHUSI

110 UMEIOIUMCS JAaHHBIM, B TOM YHCIIe
C TIOMOIITBI0 H(POBBIX PECYPCOB

Brenenue B Teoputo rpados

Jepeso. JlepeBo ciaydaiiHOTro
skcnepumeHTa. CBoiCTBa
JIEPEBbEB: €AMHCTBEHHOCTh IYTH,
CBSI3b MEXK]Iy UMCJIOM BEPILIUH U
yuciaom pédep. [TonsTre o miockux
rpadax. Pemenue 3anau

C TIOMOILIBIO JIEPEBHEB

OcBauBath MOHATHUA: IEPEBO Kak rpad
0e3 1uKJIa, BUCSYasl BepIIUHA (JIUCT),
BETBb JIepPeBa, MyTh B JEPEBE, TUAMETP
nepeBa.

N3yuarts cBOICTBA AepeBa:
CYILLECTBOBAHUE BUCSYEH BEPILUUHBI,
€IMHCTBEHHOCTD ITYTH MEXKTY IBYMSI
BEPIIIMHAMHU, CBSI3b MEX]TY YUCIIOM
BEPIIIUH U YnCIOM pEdeEp.

Pemate 3anaun Ha TTOMCK U
nepevrcaeHue nyTel B IepeBe,
OTIpeIeJICHHE YKCiIa BEPUIUH UK pedep
B JIEpeBE, CBOMCTBA IUIOCKUX rpadoB

Jloruka

Jlornueckue coro3wl «1» u « JIN».
CBsI3b MEXY JIOTUYECKUMU

N3y4aTb METONBI U CTPYKTYPY
MAaTeMaTUYECKUX YTBEPKACHUN,
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COI03aMU U OMEPALUIMHU
HaJ MHOKECTBaAMU.
HMcnonp30BaHue JOTHUYSCKUX
COI030B B ajredpe

COZIEpKAIIUX JOTHYECKHUE COFO3BI.
OcBauBaTh UCMHOJIb30BAHUE JIOTUYECKUX
COIO30B IIPU IIOCTPOEHUN CUCTEM U
COBOKYITHOCTEW YPaBHEHHUU U
HEPABEHCTBO OT IMPOTHUBHOI'O

Onepauuu Haj cay4yalHbBIMU
coObITussMHU. CrioxxeHue
BEPOSITHOCTEN

CrnyuaiiHbie COOBITHS KaKk
MHO>KECTBA JIEMEHTAPHBIX
COOBITHIA.

[TpOTHBOMOIOKHBIE COOBITHSI.
Onepauuu HaJl COOBITUSMH.
dopmyra CI0KEHHUS BEPOSTHOCTEH

OcBauBaTh MOHATHS: B3aUMHO
MIPOTUBOMOJIOKHBIE COOBITHUS, ONIEpaALIUN
HaJ COOBITUSIMH, OOBbEIUHEHUE U
nepeceyeHre coObITHI, COBMECTHBIE U
HECOBMECTHBIE COOBITHS.

N3y4datb T€OpEMBI O BEPOATHOCTH
00BbeUHEHHS IBYX COOBITHI ((hOpMYyJIBI
CJIOKEHUS BEPOSITHOCTEN).

Pemarsb 3a1auu, B TOM 4HCIIe TEKCTOBBIE,
Ha BBIYUCIICHUE BEPOSTHOCTEH
00BEIMHEHUS U NIEpPeceUeHUs COOBITHI
C MTOMOIIBIO YHUCIIOBOU MPSIMOM,
ararpaMmm Dusepa

YcioBHas BCPOATHOCTD,
YMHOKCHHUC BGpOHTHOCTCﬁ,
HE3aBHCHMBIC COOBITHS

[IpaBuI0 yMHOKEHUS
BEPOATHOCTEM. Y CIIOBHAs
BEPOSITHOCTb.
[IpencraBieHne ciryd4aiiHOTO
DKCIEPUMEHTA B BUJE JAEPEBa.
HezaBucumbie coObITHS

OcBauBaTh MOHITHUA: TTPABUIIO
YMHOXKEHHSI BEPOSTHOCTEH, YCIOBHAs
BEPOSITHOCTh, HE3aBUCUMBIC COOBITHS,
JIEPEBO CIIYYaHHOT'O OMBITA.

Pemiars 3amaun Ha onipeiesieHUE U
CBOMCTBA HE3aBUCHUMBIX COOBITHIH.
Pemiats 3a71a4u Ha MOMCK BEPOSITHOCTEH
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C UCIIOJIb30BaHNEM JICPCBa CJ'Iy‘—IEIfIHOFO

OIIbITa

[ToBTOpEeHuUe, 06001IeHNE,
cucTeMaTHh3alusg 3HaHU!

PaccenBaHne TaHHBIX B YHCIIOBBIX
MaccuBax. Onepanuu

HaJl MHO’KECTBAMH M COOBITUSIMHU.
BeposatHOCTh CitygaliHOTO
coObITHs. Cl0XKEHNE U YMHOXKEHUE
BEPOSITHOCTEM.

JlepeBbsi U TII0CKHE Tpadbl

[TOBTOpATH U3y4EHHOE U BBICTPAUBATh

CUCTEMY 3HAHUHU.

Pemrars 3amaum Ha npeacTaBiIeHNUE U
ONMCAHNE JaHHBIX C IOMOIIBIO
WU3Y4YCHHBIX XapaKTEPUCTHK.

Pemiate 3amauu ¢ npumeHeHueM rpados.

Pemate 3a1aun Ha HAXOXKICHHEC
BEPOSITHOCTH CITy4aifHOTO COOBITHS
10 BEPOSTHOCTSIM DJIEMEHTAPHBIX
COOBITH.

Pemrats 3a7aun Ha HAXOXKICHUC
BEPOSTHOCTEH OOBETMHEHUS U
TIePECCUCHUS COOBITHI, B TOM YHCIIC
HE3aBUCHMBIX, C UCIIOJIb30BAHHEM
rpauYecKuX MpeCTaBICHUI

OBUIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME
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9 KUIACC
Hasanue paznena KommuecTBo XapakTepuCTUKA AEATEIbHOCTH
(TemnI) Kypca 4acoB Ocnopioe conepxanne o0 ydJaromuxcs
[ToBTOpEeHME Kypca 8 Kiacca 3 [IpencraBneHnre JaHHbBIX. [ToBTOPSATH U3YUEHHOE U BHICTPANBAThH
OmnucarenbHas CTaTUCTHKA. CUCTEMY 3HaHUMH.
Onepauuu HaJl COOBITUSMH. Pewrars 3anaum Ha npeacTaBiIeHue U
HezaBucumocTb COOBITHIA. ONnMCaHue JaHHbIX. Pemares 3agaun
JlepeBbs u mockue rpad Ha HAXOKJICHUE BEPOSITHOCTEN
00BbEIMHEHUS U TIEPECEUCHUS COOBITUH,
B TOM YHCJIE HE3aBUCUMBbIX
C MCMOJb30BAHUEM IPaPUUECKUX
MPEACTABICHUN U IEpEBA CIy4ailHOTrO
OIbITA
DneMeHThl KOMOMHATOPHKHU 6 KomOuHaropHoe nmpaBuiio OcBauBath MOHATHS: KOMOMHATOPHOE

ymHOXkeHUs. [lepecTaHOBKH 1
dbakTopual.

Yuciio coueTaHni U TPEYTrOJIbHUK
[Tackansa. CBoiicTBa uncen
couyeranuii. bunom HerotoHa.
Pemenue 3a1a4 ¢ HCNOJIb30BAHUEM
KOMOMHATOPUKHU

MIPaBUJIO YMHOKEHHUSI, YIOPSIOUCHHAS
napa, Tporika 00bEKTOB, IEPECTAHOBKA,
(akTopuai yucia, CoOYeTaHUE YUCIIO
COYETAaHUM, TpeyroJbHUK [lackas.
Pemate 3a1aun Ha epednciIcHUe
KOMOWHaLWH, KOJTMYECTBA 3JIEMEHTAPHBIX
COOBITHI, HAXOXKJIEHUE BEPOSITHOCTEN
COOBITHI C MPUMEHEHHEM
KOMOWHATOPUKH, B TOM YHUCJIE C
HCIIOJIb30BAHUEM TpeyroibHuKa Ilackais.
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Pemate 3amaun Ha IpUMEHEHHUE YHCIa
coueTaHuil B ainreope (CokpameHHoe
yMHOXeHue, 0uHoM HpioToHa)

I'eomerpuueckas
BEPOSITHOCTh

['eomeTpuyeckast BEpOSTHOCTb.
Cay4aifHbIi BBIOOp TOUKH

u3 (puryphl Ha TIOCKOCTH,

U3 OTpe3Ka, U3 YT OKPY>KHOCTU

OcBaunBath MOHSATHE TEOMETPUIECKOMN
BEPOSITHOCTH.

Pemate 3anaun Ha HaxXOXKAEHUE
BEPOSTHOCTEHN B OMbBITAX, MPEICTABUMBIX
KaK BBIOOP TOYEK U3 (HUTYPHI

Ha TUIOCKOCTH (MHOTOYT'OJIbHUKA, KPYTa),
U3 OTpEe3Ka WJIM IYTU OKPY>KHOCTH,

13 YHCJIOBOT'O MMPOMEKYTKA

UcnbiTranus beprynnum

HcnbiTanusd. Ycnex u Heyaya.
Cepus uCBITaHUM 10 IEPBOTO
ycnexa.

Cepus ucnpiTanuii bepaysm.
BepositHOCTH COOBITHI B cepuu
YCnbITaHUK bepHymn.
CrydaiiHblil BEIOOP M3 KOHEUHOTO
MHOKECTBA

OcBauBaTh MOHATUA: UCTIBITAHUE,
AJIEMEHTapHOE COOBITHE B UCTIBITAHUU
(ycmex u Heyaua), cepusi UCIIBITAHUM,
HACTYIUIEHUE NIEPBOro ycrexa (Heyaaun),
cepus ucnblTaHu bepHynu.

Pemate 3a7aun Ha HaXOXKAEHUE
BEPOSTHOCTEHN COOBITHI B CEPUU
UCIIBITAHUI JI0 IEPBOrO ycrexa.
Pemrars 3aaum Ha HaAXOXKIEHUE
BEPOSTHOCTEH COOBITUIA

B cepuM ucnbITaHUuK bepHymm,

B TOM YHCJIE C TTIOMOIIBIO IIUGPOBBIX

pecypcoB
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CiyyaiiHasi BelIM4MHA

CiyyaiiHasi BeJIMYMHA U
pacrpeneneHue BEpOosiTHOCTEN.
[Ipumepsl cilydyalHbIX BEJIUYUH.
BaxxHble pacripeiesieHus1 — YUCII0
MONBITOK B CEPUU UCIIBITAHUM

JI0 TIEPBOr'0 ycIexa U YUCIIo
YCIIEXOB B CEPUU UCTIBITAHUI
bepnyim (reomeTrpuueckoe u
OMHOMUATILHOE PACTIPEICIICHHMS)

OcBauBaTh MOHATHS: CIydalHas
BEJIMYMHA, 3HAYCHHUE CIIy4YalHON
BEJIMYUHBI, PACIIPEAECIICHUE
BEPOATHOCTEM.

N3yyarpb, B TOM 4HCIIE C IOMOLIBIO

M (pPOBBIX PECYPCOB, U OOCYKIATh
IPUMEPBI TUCKPETHBIX U HEMPEPBIBHBIX
CIIy4alHBIX BEJIMYMH (B TOM YHUCIIE POCT U
BEC YEJIOBEKA, YNCICHHOCTh HACEIICHMUS,
CTOMMOCTB TOBapOB M YCJIYT), CIIy4alHbIX
BEJINYMH, CBSI3AHHBIX C U3YYECHHBIMHU
CIIy4allHBIMHU OTBITAMU

HucnoBble XapaKTEPUCTUKH
CIIy4alHbIX BEJIMYUH

Marematnueckoe OKu1aHue
CIIy4aiiHOM BEJIMYUHBI.
DU3NYECKUN CMBICTT
MaTEMATHYECKOTO OKUIAHUS.
ITprmMepsl UCTIONIB30BaHMs
MAaTEMaTHYECKOTO OKUIAHUS.
Jucnepens u ctangapTHOE

OTKJIOHEHHE CIIyYalHON BEJIIMYUHBI.

CBoiicTBa MaTeMaTHYECKOT O
OKUJIAaHHS U JUCIIEPCHUH.
MaremMaTuuecKkoe OKHIaHNue U
JTUCTIEPCUST U3YYEHHBIX
pacrpeieieHun

OcBauBath MOHATHA: MATEMATUUYECKOE
OXKUJAHHUE CIIy4YallHOW BEJTMYUHBI,
JVCTIEPCUS U CTAHAAPTHOE OTKIIOHEHUE
CIIy4aliHON BEJIMYUHBI.

Pemrars 3a1aum Ha BBIYHCIICHHE
MAaTEMaTUYECKOr0 OKUJIAHUS U
JUCIIEPCUN TUCKPETHOU CIIy4aiHON
BEJIMYMHBI 110 3aJaHHOMY
pacipeneneHuio, B TOM YHCIIe 3a/1a4,
CBSI3aHHBIX CO CTPAXOBAHHUEM U
JIOTEPESMU.

3HAKOMUTBCS C MaTEMaTUYECKUM
OKMJIAHUEM U TUCIIEPCUEN HEKOTOPBIX
pacrpeieieHuid, B TOM YHUCIIe
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pacrnpeesieHus CIIy4alHOW BEJIMYHHBI
«UUCIIO YCIIEXOB» B CEPUU UCIIBITAHUNI
bepnymn

3aK0H OOJIBIINX YHUCE]

HepasenctBo UebOrbieBa. 3aKkoH
OOJBIINX YUCEIL.
Maremaruueckrue OCHOBaHMs
MU3MEPEHUS BEPOSITHOCTEN.

Ponb v 3HaueHune 3aKoHa GOIBIINX
9ucell B HayKe, B IPUPOJIE U
00I1IeCTBE, B TOM YHCIIE

B COLIMOJIOTUYECKUX
00CIJIEZIOBAHUSAX U B U3MEPEHUSAX

N3ydaTh 4acToTy cOOBITUS

B MTOBTOPSAIOIINXCS CTy4alHBIX ONBbITaX
KaK CIIy4allHYIO BEJIMYHHY.
3HAKOMHTbHCS 3aKOHOM OOJIBIINX YHCENT
KAaK MaTEMaTUYECKUM BBIPA)KECHHE
CTaTUCTUYECKOW YCTOMYMBOCTH YACTOT U
CpPEAHUX 3HAYCHHM.

Pemate 3a1aun Ha u3MepeHue
BEPOSITHOCTEN C TOMOIIBIO YaCTOT.
OO6cyx1aTh poib 3aKOHA OOJIBITHAX YUCE
B 000CHOBAaHMHU YaCTOTHOI'O METOa
M3MEpPEHUs BEPOSITHOCTEN, B MPUPOJIE

U B 00111eCTBE

[ToBTOpeHue, 0600IIEHE,
CHCTEMATH3aLMs 3HAHUH

BeposTHOCTH CiiydallHBIX
COOBITHIA.

DeMeHTbl KOMOMHATOPUKH.
Cepus ucnibiTanuii bepaysim.
Cny4daiiHble BETMUYUHBI U
pacnpeeneHusl.

UucnoBble XapaKTEPUCTUKH
CIIy4alHbIX BEJIMYUH. 3aKOH
OOJBIINX YUCE

[ToBTOPATH U3yYEHHOE U BBICTPANBATH
CHUCTEMY 3HAHUM.

Pemate 3a1aun Ha HaXOXKAEHNE
BEPOATHOCTEN B CEPUAX HE3aBUCHUMBIX
WCIBITAaHU, B TOM YUCJIE C IOMOILBIO
KOMOMHATOPHBIX (PaKTOB U (HOPMYII.
Pemate 3a1aum Ha onpeesieHue CBOWCTB
pacrpeesICHu, HaX0XKIACHUE
MaTeMaTHUECKUX OKHUJIaHUN
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U JUCIIEPCUNA U3yYECHHBIX
pacrpeeIeHU .

OO6cyxaTh poib 3aKOHA OOJIBITHUX YHUCE
B HayKe, B IIPUPOJIC U B OOIIECTBE

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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