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OenepanpHas pabodas mporpaMma Mo y4deOHOMY mpeamery «MaremaTukay
(yriyOsn€HHbBIN ypoBeHb) (IpeaMeTHas obsacts «MaremaTtrka u nHpopMaTukay) (naiee
COOTBETCTBEHHO — IIpOorpaMma o MaTeMaTHKe, MATEMaTHKa) BKIIOYAET MOSCHUTEIbHYIO
3aIllUCKY, COJEpXaHhe OOyuyeHUs, IJIAHUPYEMbIE pPe3yJbTaTbl OCBOEHHUS IMPOrpaMMBI
10 MaTeMaTHKe, TEMATUYECKOE MIJIAaHUPOBAHUE.

HOACHUTEJIBHASA 3AIIMCKA

[Tporpamma mo MaremMatTrke yriyoJIEHHOTO YPOBHS IJist 00 ydaromuxcs 7—9 KiaccoB
pa3paborana Ha ocHoBe PI'OC OOO. B mporpammMme mo MareMaTUKe YYTCHBI HJICH U
MOJIOKEHUSI KOHLEIMUMUU Pa3BUTHS MaTeMaTHuueckoro ooOpa3oBaHusi B Poccuiickoit
denepanuu.

[IpenmeToM MaTeMaTUKH SIBISIFOTCS G yHAAMEHTAIbHbIE CTPYKTYPBI HAILIETO MUpa —
MPOCTPAHCTBEHHbIE (OPMBI U  KOJIMYECTBEHHBIE OTHOLIEHUA (OT MPOCTEHIIUX,
yCBaMBAaE€MbIX B HEMOCPEACTBEHHOM OIBITE, IO JOCTATOUYHO CIOYKHBIX, HEOOXOIUMBIX
JUISL Pa3BUTHUSL HAYYHBIX U MPUKJIAJHBIX UAEH). MaTemaTnyeckne 3HaHUsI 00€CTIEYNBAIOT
NOHUMAHUE NPHUHIMIIOB YCTPOMCTBA W HCIOJb30BAaHUS COBPEMEHHOW TEXHUKH,
BOCIIPDUAATUE W HWHTEPIPETAUMIO COUUAIBHOW, HOKOHOMHYECKOW, IOJIUTHYECKOU
uH(pOpMaIK, JAIOT BO3MOXKHOCTH BBINOJHATH Pacuy€Tbl U COCTABISTH AITOPUTMBI,
HAXOJUTh U IPUMEHATH (POPMYIIbI, BJIaI€Th IPAKTUYECKUMU TPUEMAMU T€OMETPUUECKIX
U3MEPEHUI U MOCTPOEHU, YUTaTh MH(POPMAIMIO, NPEIACTABICHHYIO B BHJE TaOJMIL,
auarpaMM U TpadUKOB, JKUTh B YCIOBHUSIX HEOINPEAETEHHOCTH U IOHUMATh
BEPOSITHOCTHBIN XapakTep ClIy4ailHbIX COOBITHH.

N3ydyenune marematuku QopMmupyer y o0O0ydaromuxcsi MaTeMaTHYeCKUH CTHIIb
MBIIUIEHUS, MPOSBIAIONINIICS B ONpeNeIEHHBIX YMCTBEHHBIX HaBbikax. OOyuarouecs
OCBaMBAIOT TaKWE€ NPUEMBI U METOJbl MBIIUJICHUS, KAaK HWHAYKIUS W JEeIYyKUHUA,
000011IeHNe U KOHKpETH3alusl, aHallu3 M CHUHTE3, KJIACCH(pUKAIUsA U CUCTEeMAaTHU3allNs,
abctparupoBanue u aHasorus. OObEKThl MATEMAaTHUECKUX YMO3AKIIOUEHUH, TPaBUIIa KX
KOHCTPYUPOBAHUSI PACKPBHIBAIOT MEXaHHM3M JIOTHUECKHX IOCTPOEHUHM, CIOCOOCTBYIOT
BbIpabOTKE yMeHHsS (OpPMyIMpOBaTh, OOOCHOBBIBATH U JOKa3bIBaTh CYXKICHHS, TEM
CaMbIM PAa3BUBAIOT JIOTHYECKOE MbllieHHEe. M3ydeHue MareMaTukd OOeCreurBacT
dbopMUpoBaHUE  AITOPUTMHUYECKOW  KOMIIOHEHTHI ~ MBIIUIEHHS UM BOCIUTaHUE
YMEHMI JEHCTBOBaTh MO 3aJaHHBIM alrOpUTMaM, COBEPIICHCTBOBATH W3BECTHBIC
U KOHCTpYMpOBaTh HOBble. B mpomecce pemieHus 3agad — OCHOBOM Yy4eOHOH
JeATENbHOCTH HA YpOKax MAaTeMaTHKW — pa3BUBAIOTCS TBOpYECKAas M MPUKIAJAHAs
CTOPOHBI MBIILJICHUS.

OOyyenue maremaTuke Aa€T BO3MOXKHOCTb Pa3BUBATh y 0OYYarOIIMXCS TOYHYIO,
palMoHaIbHYI0 M MH()OPMATUBHYIO peub, YMEHHE OTOHMpaTh HamboJee MOAXOMASIINE
S3bIKOBBIE, CUMBOJIMYECKUE, TpauuecKkue CpelcTBa Ui BBIPAKEHUS CYXKICHUM U
HarJIsIJHOTO UX MPEICTABICHHUS.

[Ipy u3ydeHUM MaTeMaTUKH OCYLIECTBISETCA OOIlee 3HAKOMCTBO C METOAaMH

MO3HAHUA JEUCTBUTEILHOCTH, NIPEACTABICHUSIMU O MPEAMETE U METOJAaX MAaTEMAaTUKH,
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WX OTIIMIUH OT METO/IOB IPYTUX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
MIPUMEHEHUSI MATEMATUKU IS PEIICHUS HAYYHbBIX U MPUKJIATHBIX 3a7a4.

Marematuueckoe oOpazoBanue B Poccuiickoit denepanun MaremMaTHYecKoe
oOpa3oBaHME JIOJDKHO pelnaTh, B YaCTHOCTH 3a7a4yd  OOCCIEUYeHHUS CTpPaHbI
BBIIYCKHUKAMH, MaTEMaTHUYECKas MOATOTOBKA KOTOPBIX JIOCTATOYHA JJIsl TPOJAOJLKEHUS
oOpa3oBaHHUs B PA3JUYHBIX HAIpaBICHUIX, BKIOYAs MaTeMaTHYCCKHE HMCCIICIOBaHUS,
paboty B chepe nHGOPMAITMOHHBIX TEXHOJIOTUM, MIPENoaBaHUe MaTEMATUKHU, C OJTHOM
CTOPOHBI, U IPUMEHEHUE MATEMATUKH B IPYTUX HAYKaX, B UHKECHEPHO-TEXHOJIOTMYECKOMN
U coluanbHOM cdepe ¢ Japyroil cTopoHbl. [l obOecnedeHus JOCTHKEHUS
COOTBETCTBYIOIICH JTUM 3ajadyaM MaTEMaTHYE€CKON TMOJTOTOBKH O0y4YaroIIuxcs,
I YAOBJETBOPEHUST MX 3allpPOCOB M BO3MOXKHOCTEM MPEIHA3HAYEHA MporpaMmma
yrayOn€HHOro u3ydeHus: MareMmatuku. [Iporpamma mo mareMaruke yriryOJIEHHOTO
YPOBHS JAET BO3MOKHOCTh PACHIUPUTh U YIIyOUTh KPYT M3y4aeMbIX BOIPOCOB, CO3AaTh
0oJee 1eIOCTHOE MPEACTABICHHE O CUCTEME MaTeMaTHYECKUX 3HAHUN, CHOPMUPOBATH
0oJiee yCTOMYMBBIE M OCO3HAHHBIC YMEHUSI.

[TpuoputeTHbIMU 1IEIIMHU O0yUCHHS MaTeMaTHKe B 7—9 Kiaccax sBISIOTCS:

dbopMHupoBaHUE IEHTPAIBHBIX MaTEMaTHUUYECKUX TOHATUN (YUCIIO0, BEJIMYMHA,
reoMeTpuueckas ¢Gurypa, mnepeMeHHas, BEpOSTHOCTb, (PYHKIIHs), 00€CIICUHBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMAaTUYECKOT0 00pa30BaHUs 00 y4arOlUXCs;

nojABe/ieHHe OOyYaromMxcsd Ha JOCTYITHOM JJISi HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MAaT€MaTHUKW U OKPYXKAIOLIErO0 MUpPa, TOHUMAaHWE MaTEMAaTUKU KaK 4acTh
oO1el KyJIbTYphl YEJIOBEUECTBA,

pa3BUTHE WHTEIUICKTYaJIbHBIX W TBOPYECKUX CIOCOOHOCTEM OOydJarommxcs,
IMO3HABATENBHOM aKTUBHOCTH, UCCIIENOBATEIbCKUX YMEHUM, KPUTUYHOCTU MBIILICHUS,
MHTEpPECa K N3YUEHUI0 MAaTEMATUKH;

dbopmupoBaHue (PyHKIMOHAILHOM MaTEeMaTUYE€CKOM TPaMOTHOCTH: YMEHUS
pacro3HaBaTh IMPOSBIECHUS MaTEMaTUYECKUX MOHSITUH, 0OBEKTOB M 3aKOHOMEPHOCTEH
B PEAIbHBIX JKM3HCHHBIX CHUTYAlMSX U TPU U3YUYCHUHU JAPYTUX Y4EOHBIX IMPEIMETOB,
MPOSIBJICHUST 3aBUCUMOCTEH M 3aKOHOMEpPHOCTeH, (OpMynIHpoBaTh WX Ha S3bIKE
MAaTEMAaTUKH H CO3[aBaTh MATEMAaTHYECKUE MOJICNIA, IPUMEHSATh OCBOCHHBIN
MAaTEMATUYECKUM  anmapar Uil PEUIeHUs MPAKTHUKO-OPUECHTUPOBAHHBIX — 3ajad,
MHTEPNPETUPOBATH U OLIEHUBATH MOJIYYEHHBIE PE3YIIbTATHI.

OCHOBHBIE JINHUU COAEPKaHUS TPOTrpaMMBbI IO MaTeMaTuke B 7—9 knaccax: «Hucna
U BBIYUCICHUSA», «Anredpa» («AnreOpanyeckue BBIPOKCHUS», «YPaBHEHUS W
HepaBeHCTBaY), «Dynkiuny», «I'eomerpus («I'eomerpudeckue GUrypsl 1 UX CBOMCTBAY,
«3MepeHne TEOMETpUUYECKUX BEIMYMH»), «BeposTHOoCcTh M cratucTtuka». [laHHBIS
JUHUW Pa3BUBAIOTCS MapaUICIbHO, KaX1asi B COOTBETCTBHH C COOCTBEHHOMN MTPUPOION 1
TpaauLIMsIMHU, OJHAKO HE HE3aBUCUMO OJIHA OT JPYrod, a B TECHOM KOHTAKTE
1 B3aUMOJICHCTBHU.

ConepkaHue MporpaMMmbl 0 MaTEMaTHKe, paclpeeaéHHoe Mo rojgaMm o0ydeHus,
CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPUHIIUIHATLHBIM
BOMpocaM  o0ydamImuecss  oOpamiainuch  HEOJAHOKPATHO, YTOOBI  OBJAJICHHE
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MaTEeMaTUYECKUMH TOHSATHUSIMUA M HAaBBIKAMHU OCYIIECTBIBUIOCH TIOCIENIOBATEIHLHO |
MOCTYIATEIbHO, C COOJIIOJICHWEM TIPHHIIMIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIFOYAIMCh B OOIIYI0 CHCTEMY MAaTeMaTHYECKHX IPEACTaBJICHUN O0ydJaronuxcs,
paciupsis 1 yriryossist e€, oopaszysi IpoYHbIE MHOKECTBEHHBIC CBSI3H.

B coorBerctBrm ¢ ®I'OC OO0 maTeMaTHka sSBISICTCS 003aTCIbHBIM MPEIAMETOM
Ha ypOBHE OCHOBHOI'O OOIIEro 00pa30oBaHUS M HM3ydaeTcs Ha YyriayOJEHHOM YPOBHE
B paMKaxX CJICIYIONUX YYEOHBIX KypcOB: «AnreOpay, «I eomerpus», «BeposTHOCTh H
CTaTUCTHUKA).

OGriee yncao 4acoB, peKOMEHJOBAHHBIX ISl M3YYEHUs MaTeMaTuku, — 816 4acos:
B 7 knacce — 272 yaca (8 4acoB B HeJelto), B 8 kinacce — 272 4daca (8 4yacoB B HEJNEIO),
B 9 kiacce — 272 4daca (8 4acoB B HEJIEIIIO).
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydyenne MareMaTHkyd Ha YpPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUs HAIpPaBIECHO
Ha JOCTM)KEHHE OO0Yy4aroIIMMHCS JIMYHOCTHBIX, METampeIMETHBIX M MPEeIMETHBIX
o0pa3oBaTeIbHBIX PE3YJILTATOB OCBOCHHS y4€OHOTO MpeMeETa.

JIMYHOCTHBIE PE3YJIBTATBI

1) maTtpuoTu4eckoe BOCIUTAHNE:

MPOSIBIICHUEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCUHCKOW MaTeMaTHKH,
LEHHOCTHBIM OTHOUIEHUEM K JOCTHIKEHHUSIM POCCHMCKHMX MaTeMaTHUKOB M POCCHUUCKON
MaTE€MaTUYECKON IIKOJbl, K MCIHOJIb30BAHUIO ATUX JOCTWXKEHUW B JPYrUX HayKax u
NPUKJIAJHBIX cPepax;

2) rpaxaaHCKOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHHIO 00SI3aHHOCTEH TpaKJaHWHA U peau3allii ero Mpas,
MPEICTAaBIICHHEM O MaTeMaTHYeCKUX OCHOBaX (YHKIIMOHWPOBAHMS Pa3THMIHBIX
CTPYKTYD, SABJICHUMN, MTPOLIETYP TPaXAaHCKOTr0 00IeCTBa (HAIpUMED, BBIOOPHI, OMPOCHI),
TOTOBHOCTBHIO K OOCYXJICHUIO AITHYECKUX IMPOOJIEeM, CBSI3aHHBIX C MPAKTUYECKUM
NPUMEHEHUEM JOCTIKCHWM HAayKHd, OCO3HAaHWEM BaXKHOCTH MOPATLHO-ITHYECKHUX
TIPUHITUTIOB B ICSITEILHOCTH YIEHOTO;

3) Tpya0BO€E BOCIIUTAHUE:

YCTAaHOBKOW HA AaKTUBHOE y4aCcTME€ B PEIICHUM MPAKTUYECKUX  3a]ad
MAaTEMAaTUYECKOW  HAIPABJIICHHOCTH, OCO3HAHUEM  BAXXHOCTH  MaTEMaTUYECKOTO
oOpa3oBaHUsI Ha TMPOTSHDKCHUM BCEH KU3HHM IS YCHEIIHOW MpodeCCHOHATBHON
NeSTENIbHOCTY W Pa3BUTHEM HEOOXOAMMBIX YMEHHUM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM HWHJMBUIYAIbHON TpaeKkTopuu oOpa30BaHUsA M KUZHEHHBIX IUIAHOB
C Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHME:

CIOCOOHOCTRIO K OMOIIMOHAILHOMY W 3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTU4eCKnX OOBEKTOB, 3a/Jay, pEIICHUN, pPacCYKIACHUH, YMCHHUIO BHUICTh
MaTeMaTHYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI O MO3HAHUSA:

OpUEHTAlMEN B IEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX IIPEICTAaBICHUN
00 OCHOBHBIX 3aKOHOMEpPHOCTAX pa3BUTHS YeEJIOBEKa, MPUPOAbI U OOIIECTBa,
NOHMMaHUEM MaTeMaTHYeCKOW HayKH KaK c(pepbl YEIOBEUECKON I€ATETbHOCTH, 3TAOB
e€ pa3BUTHS M 3HAUYUMOCTU JJIA Pa3BUTUA UMBWIM3ALMH, OBJIAJCHUEM S3bIKOM
MaTeMaTUKM W MaTeMaTH4YeCKOM KyJIbTYypol KaK CpEeACTBOM I[IO3HAHUS MHPA,
OBJIaJICHUEM HaBBIKAMH MCCIIEOBATEIBCKON 1EATEIbHOCTH;
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6) pusuyeckoe Bocnuranue, GopMUpPOBaHUE KYJIbTYPbI 310POBbS 1
IMOLHMOHATBHOI0 0JIAT OIOJIYYHS:

TOTOBHOCTBIO TPUMEHSITh MaTEMATHUECKUE 3HAHKS B HHTEPECAX CBOETO 37I0POBbS,
BEJICHUSI 3JI0pOBOTr0 o0pa3a »KU3HHU (310pOBOE MHUTaHUE, COATAaHCUPOBAHHBIA PEKUM
3aHATHI U OTABIXA, PETyIsipHas pu3nyeckas akTUBHOCTD ), CPOPMUPOBAHHOCTHIO HABBIKA
peduiekcuu, TpU3HAHUEM CBOETO MpaBa Ha OMMOKY W TaKOro e TMpaBa JIpPYyroro
YeJ0BEKa,;

7) 3K0JI0rH4YecKoe BOCIIUTAHME:

OpUEHTAIlMel Ha TPUMEHEHHE MaTEeMaTHYECKUX 3HAHWM Ui pelieHus 3aaad
B 00JIACTH COXPaHHOCTH OKPYXAIOIIEH cpelibl, IUIaHUPOBAHUS TOCTYIKOB U OLEHKU HX
BO3MOKHBIX TOCJIEJACTBUN ISl OKPYXKAIOIIEH Cpeabl, OCO3HAHUEM TIJI00aTBLHOTO
XapakTepa HKOJIOTMYECKUX MPoOJIeM U MyTe UX pelIeHus;

8) amanTanus K U3MEHSIIOIMMCH YCJIOBHAM COUMAJIbHOW M IPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JIEVCTBUSAM B YCIIOBHUSIX HEONPEAEIEHHOCTH, ITOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pe3 IMPAKTHYECKYIO ACATEIbHOCTb, B TOM YMCIIE yYMEHUE
YUUTBCS y APYTHX JIIOJIEH, MPUOOpETaTh B COBMECTHOM NI€ATEIbHOCTH HOBBIE 3HAHMS,
HABBIKH U KOMIIETEHIIMM U3 OIbITA APYTHUX;

HEOOXOJUMOCThIO B (OPMHpPOBAHMM HOBBIX 3HAHUN, (OPMYIHPOBATH WUJEH,
NOHATHS, THIOTE3bl 00 OOBEKTaX M SBJICHUAX, B TOM YHCJIE paHEe HE H3BECTHBIX,
0CO3HaBaTh JEPUIUTH COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH, IIaHUPOBaTh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYalIUIO KaK BbI30B, TPEOYIOLINNA KOHTPMEP, KOPPEKTUPOBATH TPUHUMAEMBbIE PEILICHUS
U AeicTBus, (OPMYIHPOBATH U OLICHUBATH PUCKU U TOCIEACTBUS, (POPMHUPOBATH OMbIT.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pe3ynbrare ocBoeHUsI MPOrpaMMBbI 110 MaTEMaTUKE HA YPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHusi y oOydaronierocs 0yayr copMupoBaHbl MeTanpeAMETHbBIE PE3YIbTaThl,
XapaKTepU3YIOIIHECs] OBJIAJICHUEM YHUBEPCAJIbLHBIMU IMO3HABATEIILHBIMU JIEUCTBUIMH,
YHUBEPCAIbHBIMU ~ KOMMYHUKAaTHBHBIMU  JCHCTBUSIMM U YHUBEPCAIbHBIMU
PETYJIATUBHBIMU JICHUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJornueckne aeiicTBUS:

BBIABJISITh W XapaKTEpHU30BaTh CYIIECTBEHHBIE MPU3HAKA MaTEMaTHUYECKUX
OOBEKTOB, MOHSITUN, OTHOIICHUN MEXIy MOHATUSAMU, (POPMYIUPOBATH OMNpECTICHUS
MOHSATUM, YCTAHABIWBATH CYIIECTBEHHBIM MpHU3HAK KilacCU(UKALMKU, OCHOBAHUS
J71s1 0000IIEHUS U CPaBHEHUSI, KPUTEPUH MPOBOAUMOIO aHAJIN3A,;

BOCTIIPUHUMATH, (HOPMYIIPOBATH U MIPEOOPA30BLIBATH CYKICHHS: YTBEPAUTEIbHBIC
U OTpUIIATENbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIE;
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BBISIBJISITh MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3M M IPOTUBOPEUHUS
B (¢akrax, [JIaHHbIX, HAONIONEHUSIX U YTBEPXKICHUSX, TMpeiaraTb KpPUTEPUH
JUISL BBISIBIICHHSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUHH;

Jie1aTh BHIBOJIbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIIOYEHN M, YMO3aKJIFOUECHUH 10 aHAJIOTUH;

pa3dbuparb J10Ka3aTelNbCTBA MATEMaTHYECKUX  YTBEPKACHUM (TpsMble U
OT MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIHHO J10Ka3aTEIhCTBA MATEMAaTUYECKHUX (PAKTOB,
BBICTpaMBaTh apPryMEHTAIUIO0, TPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI, MPUMEHSIThH
METOJI MaTeMaTUYECKON MHIYKIIMH, 0OOCHOBBIBAaTh COOCTBEHHBIE PACCYXKACHHUS;

BBIOMpAThH Ccroco0 pemieHus y4eOHOW 3ajauu (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHusi, BbIOMpaTh Hanbosee MOAXOAAIINN ¢ YYETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBble ucciiegoBarebCKue 1eiiCTBUSL:

HCIIOJIb30BaTh BONPOCHI KaK MCCJENOBATEIbCKHM HWHCTPYMEHT IO3HAHUS,
dbopMyIrpoBaTh BOMPOCHI, (UKCUPYIOIIKE MPOTUBOPEUNE, IPOOIEMY, CAMOCTOSTEIHHO
yCTaHaBIMBaTh MCKOMOE M JIaHHOE, (hOpMUPOBATH THUIOTE3Y, apryMEHTHPOBATh CBOIO
NO3ULIMIO0, MHECHHE;

MPOBOAUTH MO  CAMOCTOSITEJIbHO  COCTaBJIEHHOMY  IUIAHY  3KCIEPUMEHT,
UCCIIEIOBAaHWE II0 YCTAHOBIIEHHWIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXY COOOM;

caMOCTOSITEIbHO (OpPMYIHpOBaTh OOOOIIEHUS U BBIBOJABI MO pe3yJjbTaraMm
POBEAEHHOT O HAOJIIO/IEHUS, NCCIIEOBAHNUS, SKCIIEPUMEHTA, OLICHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHUI;

NPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE MpoOIEcca, a TaKKE BbIIBUIATh
MPEANOJIOKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSIX.

Pabora ¢ nndgopmanueii:

BBISIBJISAITh ~ HEJOCTaTOYHOCTb M M30BITOYHOCTh ~ MH(QOpPMALUM, JAHHBIX,
HEOOXOAMMBIX IS PEIICHUS 3a]auu;

BbIOMpATh,  AHAIM3UPOBATh,  CHCTEMATH3UPOBATH W  HHTEPIPETHUPOBATH
MH(GOPMAIUIO PA3INYHBIX BUJIOB U (POPM MPEACTABIICHUS;

BeIOMpaTh (HopMy MpeicTaBieHUss UHGOPMAIMN U WIUTIOCTPUPOBATH pellaeMble
3a7lauy CXeMaMH, JuarpaMMmamMu, HHOU rpadukoi U ©X KOMOMHALUSAMU;

OLICHMBAaTh HAAEKHOCTh HH(POpPMALMU 1O KPUTEPUAM, MPEIJIOKEHHBIM WIH
c(OpMYIHPOBAHHBIM CAMOCTOSTEIBHO.

KoMmyHHKaTHMBHbBIE YHUBEPCAJIbHbIC Y4eOHBIE 1eCTBHSL:

BOCIPUHUMATh U (OPMYJIUPOBATH CYXKACHHS B COOTBETCTBUU C YCIOBUSMHU
U LEJSAMH OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U
MMACBMEHHBIX TEKCTaX, J1aBaTh IOACHEHMS I10 XONY PELICHU 3a]ayd, KOMMEHTUPOBATh
IIOJIy4YECHHBIN Pe3yJIbTarT;
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B XOJ€ OOCYXICHHs 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOH TEMBI,
npoOJieMBbl, pelaeMol 3ajaul, BbICKA3bIBaTh WJIEH, HAILIEJICHHbIE Ha MOUCK PELICHMS,
COIOCTABJIATh CBOM CYXKACHHS C CYXICHHSIMU JAPYTUX YYaCTHUKOB JHAJIOra,
OOHapy)KMBaTh pa3iMuue U CXOJCTBO MO3UIMI, B KOPPEKTHON popMe popMyaupoBaTh
pa3HorJacus, CBOM BO3PaKCHMUS;

OPEJCTaBIATh PE3ylbTaThl PEUICHUS 3aJayd, SKCIEPUMEHTa, HCCIEAOBAHMUS,
IPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (opMaT BBICTYIJICHUS C Y4YETOM 3aj4ay
MpEe3EHTAI[MU U OCOOCHHOCTEN ayAUTOPHH;

MOHKMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIMBUAYaTbHON pabOTHI
OpU pElIeHUH Y4YeOHbIX MaTeMaTHUYeCKUX 3a/ay, NPUHUMATh 1eJb COBMECTHOU
NeSTEeNbHOCTH, TUIAHUPOBATh OPraHMU3AI[MI0 COBMECTHON paboThl, paclpeaessaTh BHUJIbI
paboT, moroBapuBaThCs, 00CYKIAaTh MPOIECC M Pe3ybTaT paboThl, 00001mMAaTh MHEHUS
HECKOJbKHUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX ¢opmax padboTel (0OCyxaeHus, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE); BBITIOIHATH CBOIO YaCTh pa0OThl U KOOPJUHHUPOBATH CBOU
JNEUCTBUS C APYTUMH 4YJICHAMU KOMAaHJIbl, OIICHMBATh KauyeCTBO pe3yjbTaTa U KaueCTBO
CBOETO BKJIaJa B OOIIMIA pE3yJIbTaT MO KPUTEPHUSAM, CPOPMYINPOBAHHBIM YYACTHUKAMU
B3aMMOJICHCTBHS.

PerynsiTuBHBIC YHHMBEpPCaJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanus:

BBISIBJISITh TMPOOJEMBI IS PEIIEHUS B JKU3HEHHBIX M YYEOHBIX CHUTYyaIlUsX,
OPHUEHTUPOBATHCSI B PA3MYHBIX IMOAXOAAX MPUHATHS PEIICHUH (WMHINBHUIYyaIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJTLHO COCTABJIATH IUIAH, aJlTOPUTM PEIICHUS 3aJa4yu (WM €Tr0 4YacTh),
BBIOWpATh CMOco0 perieHusT ¢ Y4ETOM HMMEIONUXCS PECYpPcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PEHICHUH C Y4ETOM
HOBOU MH(pOPMAITHH.

CaMOKOHTPOJIb:

BIaJeTh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS TMpoIecca M pe3yibTara
peIIeHHs] MaTeMaTHIECKOM 33191, CAMOMOTHBAITUH U pediekcru;

NPEIBUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH TPH PEIICHUU 3a]adH,
BHOCHUTH KOPPEKTHBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, HAWICHHBIX
OLITMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE pe3yJbTaTa MACATCIBPHOCTH IIOCTABICHHOW TENMd U
YCIIOBUSIM, OOBSCHATh TPUYMHBI JOCTWKCHHUSI WU HEIOCTHIKCHHS IIeNTH, HaXOJHTh
OLITMOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

3MOIII/IOHa.]'H)HLIﬁ HHTECJJICKT:
BbIpA’KaTb 5MOIHWH IIPU U3YYCHUU MATCMATHHYCCKHX 00BEKTOB M (I)aI(TOB, JaBaTb
OSMOIHMOHAJIIBHYIO OIICHKY PCIICHUSA 3aaa4K.
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IIpeaMeTHBIe pe3yJbTaThl OCBOCHHS MPOTPAMMBI IO MaTEMAaTUKE yriIyOIEHHOTO
YPOBHSI TMPEJCTaBICHBI MO TOJaM OOYYEeHHS B CICAYIONIMX paszieiax IporpamMMbl
0 MaTeMaTUKE B paMKaX OTACJbHBIX Y4E€OHBIX KYpCOB i 7—9 KilaccoB: «AJredpay,
«I"'eomeTpus», «BepOATHOCTb U CTATUCTUKAY.

Pa3zBuTre 7n0Ormyeckux MNpPEACTABICHUM W HABBIKOB JIOTMYECKOI'O MBIILUICHUS
00 y4YarOIIMXCsl OCYIIECTBIISIETCS B paMKax BCEX Ha3BaHHBIX KYPCOB Ha IIPOTSKEHUHU BCEX
aer oOyuenusa. Ilpeamonaraercs, 4YTO BBITYCKHUK 9 Kiacca CMOXET CTPOHTH
BBICKA3bIBAaHUSI M OTPHULIAHUSA BBICKA3bIBAHWUM, pACIO3HABATH HCTUHHBIC M JIOKHBIC
BBICKA3bIBaHUS, TPUBOAUTH NPUMEPHl WU KOHTPIPUMEPHI, BBHIMOIHATH ONEpPALAU
HaJl BBICKA3bIBAaHUSIMU, CTPOUTH BBICKA3bIBAHUS U PACCYKJICHUS HA OCHOBE JIOTUYECKUX
MPaBWI, PEIIaTh JIOTMYECKUE 3aJa4yd, HAYYUTCS NPUMEHSITh METOJ MAaTeMaTH4YECKOU
VHIYKIMH, OBJIAJICET NOHATUSIMU: ONMPEAECICHHUE, aKCUOMa, TEOpEMa, JOKa3aTEIbCTBO —
W HAay4dUTCSd WCIOJB30BaTh WX IPHU BBIITOJIHEHUH YYEOHBIX W BHEYYEOHBIX 3ajad.
[Ipn 3TOM BBEIEHNE OCHOBHBIX JIOTUYECKUX MTOHATUNA U OCBOCHUE OCHOBHBIX CBSI3aHHBIX
C HUMU BUJOB JIEATEIIBHOCTH OTHECEHO K KypCy «BepOsITHOCTh U CTaTUCTUKA» U TaKkKe
pacnpeeneHo 1o rogaM o0y4eHusl.

B pamkax Bcex TpE€x KypcoB ocyiecTBisieTcs (OpMUpPOBAHUE YMEHUSI BHIOMPAThH
MOAXOMSIIMNA METOJA JUId PELICHUS 3a1a4M, BBIABILSITH IPUMEPHl MaTEMAaTUYECKUX
3aKOHOMEPHOCTEM B MpUPOAEC M OOIIECTBEHHON >XM3HU, PACIIO3HABATH MPOSBICHUE
3aKOHOB MAaTE€MATHUKU B HCKYCCTBE, NPUMEHSTh MAaTEMATUYECKUE 3HAHUA W OIMBIT
MaTeMaTUYeCKOM JeATeTbHOCTH B CHUTYyallUsiX peaibHOM ku3HU. OOydaroniuecs
3HAKOMSITCSl C HAYYHBIMH PE3yJIbTaTaMU, TIOJYYEHHBIMU B XOJI€ pa3BUTHsI apu(METUKH,
areOpbl, TEOMETPUU, TEOPUU BEPOATHOCTH, CTATHUCTHKUA W YYaTCs WX OIKCHIBATH,
MPUBOJAT TMPUMEPHI MATEMATUYECKUX OTKPBITMM M KX aBTOPOB B OTECYECTBEHHOU
Y BCEMUPHOW UCTOPUU HAYKHU.
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OEJIEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» HA YTJIYBJIEHHOM YPOBHE B 7-9 KJIACCAX

HOACHUTEJIBHASA 3AITMCKA

Anrebpa SIBASIETCS OJJHUM U3 OMOPHBIX KYpCOB OCHOBHOTO 00IIIero 00pa3oBaHUs:
OHa O0ECNeYMBACT M3yYCHHE APYTUX TUCIUILIMH KaK €CTECTBEHHO-HAYYHOTO, TaK M
T'YMaHUTApHOTO IIUKJIOB, €€ OCBOECHHUE HEOOXOIUMO JJI MPOJOJDKEHHUST 00pa3oBaHUs U
JUIsl TIOBCETHEBHOW Ku3HHM. Pa3BuTre y o0O0y4aromuxcsi Hay4HBIX TPEICTaBICHUN
O TMPOMCXOXKJICHUH M CYIIHOCTH alreOpandecKkux aOCTpakIuii, Croco0e OTpaKeHUs
MaTEeMaTU4YeCKOM HAyKOW SBJICHUN M TPOIIECCOB B TPHUPOAE M OOIIECTBE, POJIH
MaTEeMaTUYECKOrO MOJACIMPOBAHUSI B HAYYHOM TO3HAHWUU U B MPAKTUKE CIIOCOOCTBYET
(GhOpMUPOBAHUIO HAYYHOTO MHPOBO33PECHUSI M KA4YEeCTB MBIINUICHHS, HEOOXOIMMBIX
JUTSI afianTaliii B COBpeMEHHOM U poBoM ob1iecTBe. M3ydenue anreOpb1 odecrieanBaet
pa3BUTHE YMEHHsI HaONIOAaTh, CpPaBHUBATH, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHSI, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NENCTBUA, BBIBOJBI, (opMynHpoBaTh yTBepxkAcHUS. (OcCBOEHHE Kypca aiureOpsl
o0ecreynBaeT pa3BUTHE JOTMYECKOTO MBIIUICHUS OOYYaIOIIUXCS: OHU HCHOIB3YIOT
JNEAYKTUBHbIE W WHAYKTUBHBIC pacCCyXIeHUs, 0000IIeHHEe U KOHKPETU3alIUIO,
abctparupoBanue u anayoruro. O0yueHue anredpe npeanonaraeT 3HaYuTeIbHbIN 00BEM
CaMOCTOSITEJIbHOM ~ JIEATETbHOCTH  OOYYaIoOIIUXCS, TOITOMY  CaMOCTOSITENIbHOE
peleHrne 3a1ad O0y4aroIMMHUCS SIBJISIETCS pealiu3aiieil JAesITeIbHOCTHOTO MPHHITUIA
oOy4deHusl.

B crpykrype mporpaMmbl yd4eOHOro Kypca «Anredpa» yriyOoa€HHOro H3ydeHHs
OCHOBHOE€ MECTO 3aHUMAIOT COAepKaTeIbHO-METOAuYeCKre JIMHUU: «Yucna wu
BBIUMCIICHUS», «ANredpanyeckrue BbIpaXEHUs», «YPpaBHEHHS U HEPaBEHCTBAY,
«Dynkuun». Kaxnas w3 3TuxX comepKaTellbHO-METOAMYECKUX JIMHUM pa3BUBAETCA
Ha MPOTSKEHUU TPEX JIET U3YUEHUS Kypca, B3aUMOJICUCTBYS C APYTUMH €Tr0 JTUHUSMH.
B xome wusydyeHuss kypca oOydarouuMmMcs MNPUXOAUTCS JIOTUHYECKHU pacCykaaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM $3bIK. B CBSI3M ¢ 3TUM B mporpammy
y4eOHOro Kypca «AJredpa» BKIIIOUEHBI HEKOTOPbIE OCHOBBI JIOTHKH, MPEICTABICHHBIC
BO BCEX OCHOBHBIX pa3lieJlax MaTeMaTH4YecKoro oOpa3oBaHUsS M CIIOCOOCTBYIOIINE
OBJIAJICHUIO OOYyYarOlU[MMHCSI OCHOB YHHMBEPCAJbHOIO MAaTEMaTHYECKOro S3bIKA.
ConepkatebHOM U CTPYKTYPHOU OCOOCHHOCTBIO YU4EOHOTO Kypca « ANredpay siBisieTCs
€ro MHTETPUPOBAHHBINA XapaKTep.

Conepxxanue nuHUM «Huclia U BBIYUCIECHUS» CIIY’)KUT OCHOBOM IIJI TAJIbHEHILIETO
WU3y4YEHUsI MATEMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS JIOTUYECKOTO
MBIIUICHUS, (OPMHUPOBAHUIO YMEHHS IIOJNB30BAaThCSA aITOPUTMAMH, a TaKXke
PHOOPETCHUIO TMPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX ISl TOBCEAHEBHON IKU3HH.
Pa3BuTue MOHATHS O YHCIE HA YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUsSl CBS3aHO
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C palMOHAJIBHBIMU U HUPPALMOHATBHBIMU YHUCIaMH, (OPMUPOBAHHEM MPEICTABICHUIM
O JIEHUCTBUTEIILHOM 4YHUCIE. 3aBepIIEHUE OCBOCHUS YMCIOBOW JIMHUU OTHECEHO
K cpeHeMy 0011eMy o0pa3oBaHUIO.

Copnepxanue IByX anreOpanyecKux JUHUN — «Airedpandeckue BBIPAXKCHUS» U
«YpaBHEHHS W HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO y OOy4YAIOMIMXCA
MaTeMaTHYeCKOTO anmnapara, HeOOXOAMMOTro JIJIsl peIISHHS 33a/1a4 MaTeMaTHKH, CMEXHBIX
PEIMETOB U OKpYXKarollel peanbHOCTH. Ha ypoBHE OCHOBHOTO 0O0IIIeT0 00pa3oBaHuUs
y4eOHBI Marepuan TPYMIUPYETCS BOKPYT palMOHANBHBIX BBIpAKEHUU. AnTedpa
JIEMOHCTPUPYET 3HAYCHHE MATEMAaTHUKHU KaK SI3bIKa I MOCTPOSHUS MaTeMaTHYeCKHUX
MOJIeJIel, OMUCAHMs TPOIIECCOB M SIBICHWHM peaabHOro Mupa. B 3amaum oOyueHus
anreOpe BXOAAT TakKe JajbHEHIee pa3BUTHUE aJTOPUTMUYECKOIO MBIIUICHHUS,
HEOOXOJIMMOro, B YaCTHOCTH, J/JII OCBOCHHSI Kypca HH(GOpPMATHKU, M OBJaJCHUE
HaBbIKAMHM  JIEAYKTHBHBIX paccyxaenuil. [IpeoOpazoBanne CUMBOIBHBIX (HOpM
CIIOCOOCTBYET  Pa3BUTHIO BOOOPAKEHHS, CIIOCOOHOCTEH K  MaTEeMaTHYECKOMY
TBOPYECTBY.

Conepxanue (QyHKIMOHAIBHO-TpAaQUUECKOW JMHMM HAalEJICHO Ha TOTydeHHE
OOy4YalOIMMHUCS 3HAaHUM O (QYHKUMAX KaK BaKHEHIIeH MaTeMaTH4ecKOW MOJETu
JUIA OTMICAHUS U WCCIEJOBAaHUS Pa3HOOOPA3HBIX MPOIECCOB W SIBICHWHA B MPHUPONE U
obuiectBe. M3ydeHne martepualia CIOCOOCTBYET Pa3BUTHIO y OOYYarOUIUXCS YMEHUS
UCTIOJIH30BaTh PA3IMYHbIC BHIPA3UTEIILHBIE CPEJICTBA A3bIKA MATEMATHKH — CIIOBECHOTO,
CUMBOJIMYECKOI0, IpaUyecKkoro, BHOCUT BKJIaJ B (opMHpoBaHHE HpPEeACTaBICHUN
O POJI MAaTEMATUKH B PA3BUTUU ITUBUIIU3AINH U KYJIbTYPHI.

VYrny6néHHbIl Kypc aireOpbl XapaKTepu3yeTcsi HU3yYeHHEM JIONOJHUTEIbHOTO
TEOPETUUYECKOr0 ammapaTa U CBA3aHHBIX C HUM METOIOB peuleHus 3anad. Anredpa
SBIISICTCSL  SI3BIKOM  JUISl  OMHUCAHWsI OOBEKTOB W 3aKOHOMEPHOCTEH,  CIIY)KHUT
OCHOBOWM  MaTeMaTHueckoro mojenupoBanus. [lpy 3ToM camum  OOBEKTHI
MaTeMaTHYECKUX YMO3aKIIOUEHUH U MIPUHSTHIE B anredpe npaBuiia KX KOHCTPYHUPOBAHUS
CHIOCOOCTBYIOT (hOPMHUPOBAHUIO YMEHUN OOOCHOBBIBATH M JIOKA3bIBATh CYXKIICHUS,
pPa3BUBAIOT MAaTEMAaTUYECKYI0 MHTYUIIMIO, KPATKO U HArJIAJIHO PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX TIOCTPOCHHM M ydaT UX NpUMEHeHHuio. TeM caMbiM anreOpa 3aHUMaeT
OJTHO M3 BEIyIIUX MECT B (OPMHUPOBAHMU HAYYHO-TEOPETHUUECKOTO MHBIIIJICHUS
00 yJaromuxcs.

CornacHo yueOHOMY IJIaHy B 7-9 Kiaccax u3ydaercs yuyeOHbIH Kypc «Anredpay,
KOTOpBI  BKJIIOYACT CJIENYIOLUIME OCHOBHBIE paszeibl conepxkaHus: «UYwucna
U BBIUUCICHUN», «ANreOpanyeckue BBIPAKCHUS», «YPaBHEHHUS U HEPABEHCTBA,
«DYHKIIHW.

Ha usydyenue ydeOHOro kypca «Anredbpa» orBomutcs 408 vacoB: B 7 Kiacce —
136 gacoB (4 yaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B Hezlelno), B 9 kiacce —
136 yacoB (4 yaca B HEJIEIIO).
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COJAEPXKXAHUE OBYUYEHUA

7 KJIACC

Ymucaa 1 BBIYUCIEHUS

Parmonanpabie uncna. CpaBHEHHE, YIOPSIAOUYUBAHUE U apu(PMETHICCKUE JEHCTBHS
C palMoHaJIbHBIMU YKciIamMu. YucnoBas npsimMasi, MOyJIb YUCJIA.

CreneHb ¢ HaTypaJIbHBIM MOKa3aTeJieM U €€ CBOMCTBA. 3aMKCh Yucia B JECATUYHOM
MMO3UIIMOHHOM CUCTEME CUMCIICHHUS.

Pemienne TekcTOBBIX 3amau  apupMEeTHUECKUM crocodboM. Pemrenue 3amau
U3 peajbHOM MPAaKTUKHU HA 4acTH, Ha JIpoOU, HAa TIPOIECHTHI, MPUMEHEHUE OTHOIICHUHN U
MPOIOPIUI TPU PEIICHUU 3aj]lay, PelICHHE 3ajad Ha JBWKCHHE, padoTy, TMOKYIIKH,
HaJIOTU.

JemumocTs 1enbix uncena. CBOMCTBA ACTUMOCTH.

[Ipocteie u cocraBHble yncia. YETHbIe 1 HEUETHBIEC yncia. [Ipu3naku nenumocTu
Ha2,4,8,5,3,6,9,10, 11. Ilpu3Haku 1eTUMOCTHA CYMMBI U IPOU3BEICHUSI 1IEJIBIX YUCEIT
[IpY PEUICHHUH 33/1a4 C TPAKTUYECKUM COJICPIKAHUEM.

HauGonpmuii oOmwmii genurens W HauMEHbIIee O0INee KpaTHOE ABYX YHCEI.
B3anmHoO nipocTeie yucna. Anroput™ EBkiunaa.

Jlenenue ¢ ocratkoM. ApudMeTnyeckue ornepainy Haj OCTaTKaMHU.

AJuireOpanvecKkue BbIpasKeHUs!

BeipaxkeHue ¢ NEepeMEHHBIMU. 3HAYEHME BBIPAKEHHUS C IEPEMEHHBIMM.
[IpeacraBieHre 3aBUCIMOCTH MEXK/Ty BETMYMHAMH B BUJIC (POPMYIIHIL.

ToxnectBo. ToxxIecTBeHHbIE MPeoOpa30BaHMS aNTeOPANYECKUX BBIPAKCHHI.
JloKa3aTeabCTBO TOXKICCTB.

Onnounenbl. OMHOWIECH CTaHAAPTHOrO BU1a. CTENEHb OJHOYJICHA.

Mmuorounensl. MHOrousieH crangaptHoro Bujaa. Crenens MHOrowieHa. CioxeHue,
BBIYMTAHUE, YMHOXKEHHE U JIeJICHHEe MHOT04JIeHOB. [IpeoOpa3oBaHue 11€70T0 BHIPAKEHUSI
B MHOTO4JIeH. KopHU MHOTOYJIEHA.

DopMyIbl COKPAIIEHHOTO YMHOXKEHHUS: KBaIpaT CYMMbI U KBaJIpaT pa3HOCTH JIBYX
BBIPOXKEHUH, Ky0 CyMMBI U KyO pa3HOCTH JABYX BBIPaKEHUMN, Pa3HOCTh KBAJPaTOB JIBYX
BBIPOXKCHUH, MPOU3BEACHUE PA3HOCTH U CYMMBI JBYX BBIpQXXEHUM, CymMMa U Pa3HOCThb
KyOOB JIBYX BBIPOKCHHH.

PaznoxxeHne MHOroujieHa Ha MHOXHTEIU. BbIHeCEHHE OOIEro MHOKUTEIS
3a CKOOKH. MeToj TpyIIUupPOBKH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBuenue ¢ ogHou nepeMeHHOW. KopeHb ypaBHeHus. CBOMCTBAa ypaBHEHHI
C OIHOW INMEpPEMEHHOW. PaBHOCWIIBHOCTh ypaBHEHMU. Y paBHEHHE KaK MaTeMaTH4ecKas
MO/IEJIb PEATILHON CUTYaIIHUHU.

JIuHeHOEe ypaBHEHHE C OJTHOW ITEPEMEHHON. YN CII0 KOPHEW TMHEMHOTO YPaBHEHMUSI.
Pemienne TEKCTOBBIX 3a1a4d € ITOMOLIBIO JIMHEWHBIX YpaBHEHUN. JIMHENHOE ypaBHEHHE,
coliepKaniee 3HaK MOJYJIS.
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VYpaBHeHUe ¢ IByMsI nepeMeHHbIMHU. ['paduk JIHHEHHOrO ypaBHEHHS C JIBYMS
nepeMeHHbIMU. CHCTEMBI IMHEMHBIX YPaBHEHU C IBYMA NepeMeHHbIMU. [ paduueckuit
METOJ| pELICHUs CHUCTEMBl JIMHEWHBIX yYpaBHEHUW C JABYMs II€peMEHHbIMHU. Penienue
CUCTEM JIMHEHHBIX YPAaBHEHHUW C JBYMSA IEPEMEHHBIMU METOJOM IIOJCTAaHOBKU U
METOAOM ciiokeHUsA. CucTemMa IByX JIMHEWHBIX YPaBHEHUU C IBYMsI IIEPEMEHHBIMU KAaK
MOJIENb PEaJTbHON CUTYALHUH.

DOyHKUNU

Koopnnnara Toukn Ha npsamoii. UuciioBbIe MPOMEXYTKH. PaccTosHnE MEX Y IBYMS
TOYKaMU KOOPJIMHATHOW MPSIMOM.

[IpsimoyronbHass cucreMa KoopauHaT. AOcuMcca W OpAMHATa  TOUKH
Ha KOOpAMHATHOM miockocT. Ilpumepsl rpaduxos, 3agaHHbIX (opMynamu. UrteHue
rpauKOB peajbHbIX 3aBUCUMOCTEH.

OyHKUMOHAIBHBIE 3aBUCHUMOCTH Mexay BennuuHamu. [lonstue ¢QyHKIUM.
OyHKIMSA Kak MaTeMaThuyeckas MOJENb peabHoro mpoiecca. O61acTe onpeneineHus u
obmacte 3HaueHuil ¢pyHkiuu. Crnocoos! 3aganus ¢GyHkun. I'paguk Gynxmuu. [oustus
MakCUMyMa M MHHUMYMa, BO3pacTaHUsi W YOBbIBaHMS Ha NpUMEpax peasibHbIX
3aBUCUMOCTEH.

JIuneitnas pynkuwms, e€ cBoiicta. I'paduk nmuneiinon pynkuuu. ['padux QyHKIMM
y = |x|. Kycouno-3ananubie GpyHKINH.

8 KUIIACC

Yuci1a ¥ BBIYUCTICHUA

KBagpatneie kopHH. ApudMeTHUECKHIl KBaJpaTHBI KOpPEHb W €ro CBOMCTBA.
[ToHsiTue npparnroHagbHOro ynchia. JlelcTBus ¢ uppandoHaIbHBIMU ynciiaMmu. CBoiicTBa
JNENUCTBUI C MppalMOHAIIBHBIMU ynciaaMu. CpaBHEHUE UPPALMOHAIBHBIX YHCE]L.

IIpencraBieHns 0 paCIIMPEHUAX YUCIOBBIX MHOKECTB. MHOXECTBA HATYpPAJIbHBIX,
LENbIX, PALMOHAJIBHBIX, JCUCTBUTENBHBIX uncel. CpaBHeHue uduncen. Ywuciosble
IIPOMEXKYTKHU.

HeiictBus ¢ octatkamu. OcraTku creneHed. [IpruMeHeHre OCTaTKOB K PELIEHUIO
YPAaBHEHHU B LEJBIX YUCIaX U TEKCTOBBIX 3a/1a4.

Pa3smeppl  OOBEKTOB  OKpYXKAlOUIETO  MHpa,  JJIUTEIBHOCTh  IPOLIECCOB
B OKpyXxaroieM Mupe. CTaHIapTHBIA BUJ YKCTIA.

AJireOpandecKue BbIpasKeHUs!

Anrebpandeckast ApoOb. JlomycTUMmble 3HAu€HHUSA MEPEMEHHBIX B JIpPOOHO-
palMoOHaIbHBIX BhIpaxeHusix. OCHOBHOE CBOMCTBO anreOpandeckoil 1pobu. CnoxeHue,
BBIYUTAHUE, YMHOXXEHUE U JieJIeHrEe alireOpandyeckux apooeit. Brienenue menom yactu
aredpandeckoun apoou.

PanmonanbHpie BbIpakeHUs. TOXJAECTBEHHbIE NPeoOpa3OBaHUs pallMOHATbHBIX
BBIPAKECHUM.

15



denepanbHas pabovast mporpamma | Matematuka. 7—9 xinacchl (yriyOI€HHbIH yPOBEHbD)

JlommycTuMble ~ 3HA4Y€HUs  TIEPEMEHHBIX B BBIPAKEHUSX,  COJEPXKAIIUX
apudmeTnyeckue KBaJapaTHble KOpHHU. TOXIIeCTBEHHBbIE NPEOOpa30BaHUsl BBIPAKECHUIM,
coJiepkalux apupmeTuyecKkrue KBaJpaTHbIE KOPHHU.

CreneHb ¢ 1eNbIM TOKazareiaeM W e€ cBoiicTBa. [IpeoOpazoBaHue BBIpaXKEHHI,
COJEpKaLUX CTETICHH.

YpaBHeHUA U HEPABECHCTBA

KBanparnoe ypaBHenune. @opmyna KOpHEW KBaapaTHOro ypaBHeHus. KomumuecTBo
JICUCTBUTEIIBHBIX KOPHEN KBaJApaTHOroO YypaBHeHus. Teopema Buera. YpaBHeHwus,
CBOAMMBIE K JIMHEHWHBIM YPaBHEHUSIM WJIM K KBaJApPAaTHBIM ypaBHeHHsM. KBampatHoe
YpPaBHEHUE C IMapaMeTpoM. PelleHne TEeKCTOBBIX 3aJad C ITOMOIIBK KBaJIpPaTHBIX
YPaBHEHHM.

JIpoOHO-paroHanbHbIe ypaBHEeHUs. Perenne qpoOoHO-paoHalIbHBIX YPaBHEHUH.
Pemenne TEKCTOBBIX 3aad C TOMOIMIBIO APOOHO-PAIMOHANBHBIX  YpPaBHEHUH.
['padmuuaeckast mHTEpIIpETAINS YPABHEHHUM C IBYMS ITEPEMEHHBIMHU.

YucnoBble HepaBeHCTBA. CBOMCTBA YMCIIOBBIX HEPABEHCTB.

HepaBenctBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHCTBA. CIOXKEHHE U
YMHOXXCHUE  YHUCIOBBIX  HepaBeHCTB.  OLEHMBAHWE  3HAYEHUS  BBIPAKEHHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsTHE O pelIEeHNH HEPABEHCTBA C OJHOW IMEPEeMEHHOW. MHOXKECTBO pELICHUI
HEpPaBEHCTBA. PaBHOCUIIbHBIE HEPABEHCTBA.

JIuHeiHOE HEpPaBEHCTBO C OJHOM IIEPEMEHHOW W MHOXECTBA €ro pPELICHUM.
Pelienrie JIMHEMHBIX HEPABEHCTB C OAHOW mepeMeHHOH. CHCTEMBI M COBOKYIHOCTH
JIMHEVHBIX HEPABEHCTB C OJHOM IEPEMEHHON. PelleHne TeKCTOBBIX 33/1a4 C MOMOIIBIO
JIMHEWHBIX HEPABEHCTB C OJTHOU ITIEPEMEHHOM.

DyHKUMHA

OOnacTb OmpenesneHuss U MHOXKECTBO 3HaueHul (yHkuuu. CrocoObl 3amaHus
¢byukauii. ['padpuk ¢ynkuun. YteHue cBoiicTB ¢yHkiuu no e€ rpaduky. IIpumepst
rpa¢uKoB (YHKUIUN, OTPAXKAIOLIUX PEAbHBIE MTPOIIECCHI.

Jluneitnass Qynknusa. @DYHKIUMW, ONHWCHIBAIOIIHAE TMPSAMYIO U OOpaTHYIO
IPONOPIIHMOHATbHBIE 3aBUCUMOCTH, UX TPaQUKH.

k
Oyukupn y = ax’, y =% + b, y =, y =|a|, y=+/x, y == 1 ux cBoiicrsa. Kycouso-
x

3aJJaHHbIe (PYHKIUU.

9 KUIIACC

Yucja v BbIYUCTICHUS
Kopens n-it crenenu u ero cBoiicTBa. CTeNEHb C pallMOHATILHBIM MTOKA3aTEeNIeEM U €€
CBOMCTBA.
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AuireOpanyecKue BbIpasKeHUs

ToxaecTBeHHbIE MPEeOOPa30BaHUs BEIPAXKEHHM, COAEPKAIUX KOPEHb 1-U CTENEHHU.
ToxnecTBeHHbIE TPe0OPa30BAHUS BEIPAKEHUH, COACPKALUX CTENEHb C palliOHAIbHBIM
II0Ka3aTeJIEM.

KBanparssiii Tpéxunen. KopHu kBagpaTHOro tpéxuiieHa. PaszinoxeHnue kBagpaTHoOro
TPEXUJICHA HA JIMHEWHBIC MHOKUTEIIN.

YpaBHeHUs U HEPABEHCTBA

bukBanpatHeie ypaBHeHus. [Ipumepsl NpUMEHEHUN METONOB PaBHOCUIIBHBIX
npeoOpa3oBaHUi, 3aMEHBl TMEPEMEHHOHM, Trpaduueckoro MeToJa TMpU PEIICHUH
ypaBHEHUH 3-ii U 4-i CTENIEHEN.

Pemenue qpoO6HO-paioHaNIbHBIX YpaBHEHUH.

Pemienne cucrem ypaBHEHMH C ABYMS INEPEMEHHBIMU. PelieHHe MPOCTEUIMX
CUCTEM HEJTMHEWHBIX YPaBHEHUM C IBYMs IepeMeHHbIMU. [ paduyeckuii MeTo peieHus
CUCTEMBI HEJIMHEWHBIX YPaBHEHUN C IByMs IepeMeHHbIMU. CHCcTEMA ABYX HEIMHENHBIX
YPaBHEHH C IBYMsI IEPEMEHHBIMH KaK MOJIEIIb pEaIbHON CUTYaLlUH.

UucnoBele HepaBeHCTBA. PelleHne JMHEWHBIX HEPABEHCTB. Jloka3aTenbCTBO
HEPaBEHCTB.

KBanparHele HepaBeHCTBA ¢ OJHOM TIEpEMEHHOM. PelieHne KBaapaTHBIX
HEPaBEHCTB TrpadUueCKUM METOJIOM M METOJIOM HWHTEpBaJIOB. MeToa HWHTEpPBaJIOB
JUIS pallMOHAJIBHBIX HEPABEHCTB. [Ipocrelire HepaBeHCTBa C TapaMeTPOM.

Pemenne TekCTOBBIX 3a71a4 € MIOMOILBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBenctBo ¢ nBymss niepeMeHHbIMU. PemeHune HepaBeHCTBA C  JIBYMS
nepeMeHHbIMH. CHCTEeMbl HEPAaBEHCTB C JBYMs TepeMeHHbIMH. ['paduueckuit meton
pELICHUSI CHCTEM HEPABEHCTB C JIByMS IEPEMEHHBIMU.

DyHKUM U

Oynkuusa. CpoiictBa QyHKIUN: HynMd (YHKIIUH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA
(GyHKIIMHM, TPOMEXYTKHM BO3pacTaHUS M YObIBaHHS (DYHKUMH, 4ETHBIE U HEUYETHBIC
¢dbyHKIIMHM, HanOoJbIIIee U HAUMEHbIIIeE 3HAUCHUS (PYHKIUH.

KBagparnunas ¢yakiuus u e€ cpoiicTBa. Mcnosnb3oBaHHe CBOMCTB KBaJpaTUUYHOU
byakuuu s pemeHus 3aaad. Iloctpoenue rpaduka KBaapaTUYHOW (PYHKIIMH.
[Tonoxxenue rpaduka KBaapaTUYHOW (PYHKIIMU B 3aBUCUMOCTH OT €€ KOA()PUIIMEHTOB.
Ipapukn Gynakumit y =ax?, y = a(x — m)*>u y = a(x — m)? +n. Iloctpoenne rpapuxos
(GYHKUIMNA ¢ TOMOIIBIO MPeoOpa30BaHMIA.

HpoOHo-nmuneiHas ynkuus. MccnenoBanue GyHKIUH.

OyHKIUS y = X" ¢ HATYpaJIbHBIM TTOKa3aTeseM n U € rpaduk.

YucJioBbIE MOCTE10BATEIbHOCTH M MPOrPecCuu

Ilonsatne uumcioBOoM  mocnegoBaTelbHOCTH. KoHeunble W OECKOHEYHEIC
MIOCJIEOBATEILHOCTH. OrpanndeHHas II0CJIEOBATEILHOCTb. MOHOTOHHO
BO3pacTaronias (yOwIBaro11as) MOCJIeI0BATEIbHOCTD. Cnioco0nl 3aJIaHus
MOCJIE/IOBATEIbHOCTH: OMKUCATEIbHBIN, TAOJMYHBIN, C TIOMOIILI0 POPMYJIBI 1-TO YJICHA,

PEKYPPEHTHBIN.
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Apubdmernueckass U reoMerpuueckas —nporpeccur.  CBoicTBa  YJICHOB
apupMeTHUUeCKOil W  reoMerpuyeckor mporpeccuil. Dopmynbl  n-TO  4JieHa
apu(MeTnuecKkor 1 reomeTpudeckoi nporpeccuil. @opMyIibl CyMMbl EPBBIX /1 YJICHOB
apu(pMeTHYeCKOl M T€OMETPUUYECKON Mporpeccuil. 3aauu Ha MPOLIEHTHI, OAHKOBCKUE
BKJIAJIbl, KPEUTHI.

IIpencraBieHne O CXOAMMOCTH  IIOCIIEOBAaTEIbHOCTH, O CYMMHUPOBaHUU
OECKOHEUHO yObIBaIOLIEH T€OMETPUUECKON MPOTrPECCUHN.

Meron maremaTnueckor nHAyKUMU. [Ipocrenmme npumepsl.

NHNPEAMETHBIE PE3YJIBTATHI

K xonity o0yuenus B 7 kjacce 00y4yaroUIuiics MOMYyYUT CIACAYIOLIUE MPEIMETHBIC
pE3yNbTATHI:

Yucia 1 BIYMCJICHUS

PanmonanbHeie ynca.

[lepexoauTs OT omHOM (GOpMBI 3amMCH YUCEd K JApyroil (mpeoOpa3oBbIBATH
NECATUYHYIO JAp0o0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHUYHYIO, B YaCTHOCTH
B OECKOHEUHYIO JACCATUYHYIO TpOOBb).

Hcnonp30BaTh NOHATHS MHOXKECTBA HATYPAJIbHBIX YMCETl, MHOKECTBA LEJIbIX YUCEII,
MHOKECTBA PAllMOHAIBHBIX YMCETl MPU PELICHUM 3aJ]a4, MPOBEICHUU PACCYXKICHUN U
JI0KA3aTeJIbCTB.

[TonumaTh U OOBSICHATH CMBICIT TTO3UIIMOHHOW 3alTMCH HATYpaabHOTO YHUCIIA.

CpaBHUMBATh U yHNOPSAOYUBATH PAllMOHATIBHBIE YUCIIA.

BrimonHsaTh, couerast yCTHbIC U MTUChbMEHHBIE TPUEMBI, apU(METUIECKUEC TEHCTBUS
C palMOHAJIBHBIMUA YHWCIIAMHU, HWCIOJIB30BaTh CBOMCTBA YHWCEN W TMpPABWJIA JCHCTBUH,
MPUEMBI PALIMOHATIbHBIX BBIYMCIICHUN.

BpInonHATE 1ENCTBUSA CO CTENEHSIMU C HATYPAJIbHBIMU [1OKA3ATEIAMM.

Haxonuth 3Hau€HMS YMCITIOBBIX BBIPAXKEHUH, COJICPKAILINX PALIMOHAIbHBIC YUCIa U
CTETICHH C HATYPAJIbHBIM MMOKa3aTeIeM, MPUMEHSITh Pa3HOOOPa3HBIE CIIOCOOBI M IPUEMBI
BBIUHCIICHUS, COCTaBJISITh U OLEHUBATH YHUCJIOBBIE BBIPAXKEHUS I[PU PELICHUU
MPAKTUIECKUX 3a71a9 U 33/1a4 U3 IPYTUX YI€OHBIX MPEIMETOB.

OKpyriATh 4YHcClia C 33JaHHOM TOYHOCTBIO, @ TAK)KE IO CMBICIY MPAKTAYECKOU
CUTYalllH, BBIMOJIHITh IPUKUAKY U OLICHKY PE3YyJIbTaTa BEIYMCICHUH, OLICHKY 3HAUEHU
YHCJIOBBIX BBIPAXKCHUM, B TOM YHUCJIE MIPY PEIICHUU MTPAKTUYECKUX 3a/1a4.

Pemate TekcTOBBIE 3a7auM apU(PMETHUECKUM CITOCOOOM, HCIOJIb30BaTh TAOJIHUIIbI,
CXEMBI, YEPTEKH, IPYTUE CPEACTBA MPEACTABICHUS JaHHBIX IPU PEIICHUU 3aa4.

PemaTpe npakTUKO-OpUEHTUPOBAHHBIE 3a/1a4H, CBSI3AHHBIE C OTHOLLIEHUEM BEJIMYUH,
MPONOPIIMOHATIBHOCTHIO  BEJIMUMH, MPOLEHTAMHU, HWHTEPIPETUPOBATh PE3YIbTATHI
pelIeHus 3a1a4 ¢ Y4ETOM OTPAaHUYCHUH, CBA3AHHBIX CO CBOMCTBAMU PACCMATPUBAEMBIX
0OBEKTOB.

JlenmuMocCTb.
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Jloka3pIBaTh U MPUMEHSITH TIPU PEIICHUH 3a/1a4 MPU3HAKH JISTUMOCTH Ha 2, 4, 8, 5,
3,6,9, 10, 11, npu3Haku JeIMMOCTH CyMMBI U POU3BEICHUS LIEJIBIX YUCETT.

PacknaapiBaTh Ha MHOXKUTEN HATYpaJIbHBIC YHUCIIA.

CB00OOHO OmepupoBaTh MOHATHUAMU: YETHOE YHCIIO, HEYETHOE YHUCIIO, B3aHMMHO
MIPOCTHIE YHUCIIA.

Haxonuts HanbGobIuii 00U 1eTUTeIh U HAUMEHBIIIEE 00IIee KPaTHOE YhCel U
WCIIOJIb30BaTh MX MPH PEIICHUU 3a1a4, PUMEHSTh alropuT™M EBKIHIa.

OnepupoBaTh MOHATHEM OCTaTKa IO MOJYIIIO, TIPUMEHSITh CBOWCTBAa CPAaBHCHHM
10 MOJYJIIO.

AureOpanyeckue BbIpasKeHHUs

Bripaskenust ¢ mepeMeHHBIMHU.

Hcnonb3oBaTh anreOpanyeckyro TEPMHUHOJIOTHIO M CHUMBOJIMKY, NPUMEHSTH €€
B IIPOLIECCE OCBOCHUS y4eOHOr0 MaTepurala.

Haxomute 3HaueHusi OyKBEHHBIX BBIPAKEHUW TMpU 3aJaHHBIX 3HAYCHUSX
MIEPEMECHHBIX.

Hcnonbp30BaTh MOHSATHE TOXKIECTBA, BBIMOIHATH TOXKIECTBEHHBIE TPeoOpa3oBaHuUs
BBIPQXCHUIA, JOKa3bIBaTh TOXK/ECTBA.

MHOro4IeHHI.

BreimonHsaTe mpeoOpa3oBaHUs 1EJIOT0 BBIPAKEHHWS B MHOTOWIEH IPUBEICHHEM
MOJIO0HBIX ClIaraeéMbIX, PACKPBITHEM CKOOOK.

BoinonHaThs neicTBusi (CIOKEHWE, BBIUMTAHHWE, YMHOXXEHWE) C OJHOUYJICHAMHU U
C MHOTOUWJICHAMU, MPUMEHATH (POPMYJIbI COKPAIIEHHOTO YMHOXKEHHS (KBajapaT u KyO
CYMMBI, KBaJIpaT U KyO pa3HOCTH, pa3HOCTh KBaIpaTOB, CyMMa U pa3HOCTh KyOOB), B TOM
YUCIIe TS YIPOIICHUS BEIYHCICHHM.

OcCyIIecTBIATh pa3ioKeHHe MHOTOWICHOB Ha MHOXKHUTEIH C TIOMOIIBIO BHIHECCHHSI
3a CKOOKM OOINEro MHOXHTENs, TPYNIUPOBKH ClIaraeMbIX, TPUMEHSS (OPMYIIbI
COKPALIEHHOTO YMHOXEHHUS.

[IpumensTh npeoOpa3oBaHMsT MHOTOWIEHOB JMJISi PEIICHUS pPa3IMYHBIX 3a]ad
U3 MaTEMaTHKHU, CMEKHBIX TPEIMETOB, U3 PEaTbHON MPAKTHKHU.

Hcrnonp30BaTh  CBOMCTBA  CTENEHEM C  HATYypPaIbHBIMM  IOKA3aTEISIMHU
JUTsl IpeoOpa30BaHMs BBIPAKEHUH.

YpaBHeHUs] ¥ HEPABEHCTBA

Pematp nuHeliHbIE ypaBHEHHS C OTHON EPEMEHHOM, MPUMEHSS MPABUIIA ITEpeXoaa
OT UCXOJHOTO YpPAaBHEHUS K PAaBHOCWIBHOMY eMy. [IpoBepATh, SBIAECTCA JIA YHUCIO
KOPHEM YpaBHEHUS.

[TogObupars npuMepsl Map YuCeN, SBISIIOIUXCS pEelIeHUeM JIMHEWMHOro ypaBHEHUS
C ABYMsI IIEPEMEHHBIMU.

Ctpouth B KOOPJIMHATHOM TUIOCKOCTH TpaduK JIMHEWHOTO YpaBHEHHUS C JIBYMS
MEPEMEHHBIMH, TTOIB3YSICh TPa(hUKOM, MPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pemate cuctemMbl ABYX TMHEMHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU, B TOM YHUCIIE
rpaduyecKH.
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CocTaBnsATh M pelaTh JIMHEWHOE YPAaBHEHUE WJIM CUCTEMY JIMHEHHBIX YpaBHEHUU
[0 YCIIOBHUIO 3a/a4M, WHTEPIOPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4d
IIOJIYYEHHBIN Pe3yibTar.

DOyHKIMHA

Koopaunate! u rpadguxu.

N3o0paxkaTh Ha KOOPAWHATHOW MPSIMOM TOUKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAWHATaM, JY49H, OTpPE3KH, HHTEpPBAJIbI, 3allMCHIBATH UHWCJIOBBIE TPOMEXKYTKH
Ha aIreOpanyecKkoM sI3bIKE.

OTmeuarh B KOOPAMHATHOM IIIOCKOCTH TOYKH IO 33JaHHBIM KOOPIUHATAM.

QyHKIHH.

CtpouTth rpaduKy ITMHEWHBIX ()YHKIIUH.

OnuckiBaTh ¢ MOMOIIBIO (GYHKIIUNA U3BECTHBIE 3aBUCUMOCTH MEXAY BEIMUYMHAMMU:
CKOPOCTb, BpeMs, pacCTOSHUE, 1I€HA, KOJUYECTBO, CTOUMOCTh, MPOU3BOJUTEIHHOCTD,
BpeMs, 00BEM pabOTHI.

HaxoauTe 3HaueHne PyHKIMM 10 3HAUEHUIO €€ apryMEHTa.

[lonumats rTpaduueckuii crnoco® MpeACTaBICHHUS W aHaimu3a WHGOpPMAIUH,
U3BJIICKaTh M MHTEPIPETUPOBATH MH(MOPMALIUIO U3 TPAPUKOB PeaTbHBIX MPOIECCOB U
3aBUCUMOCTEHN.

Hcnonb30BaTh cBOKCTBA (YHKLIMM AJI aHAJIM3a TPa(hUKOB peabHbIX 3aBUCUMOCTEN
(Hym GYHKIHMH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA (DYHKITUU, IPOMEKYTKH BO3pACTaHUS
U yObIBaHUS (QYHKIIMH, HAMOOJIbIIIEE U HAUMEHbBIIIEE 3HAUCHUS (DYHKIIHH ).

Hcnonb3oBaTh TrpapuKyd A MCCIAEAOBAaHUS MPOIECCOB U  3aBUCHUMOCTEH,
IpU PEeLIeHUH 33/1a4 U3 APYruX Y4eOHBIX IPEIMETOB U PEeaIbHON KU3HU.

K xoHIy 00ydueHust B 8 kiacce 00ydaronuiics MOJy4UT CIAEAYIOLIUE TPEIMETHBIE
pE3yJIbTaThI:

Yucna 1 BIYMCIEHUSA

HppanumonanpHble yucna.

[loHnmMaTe W WCHOONB30BaTh MPEACTABICHUA O PACIIUPEHHH  YHUCIOBBIX
MHOECTB.

CBOOO/IHO omepupoBaTh TMOHIATHSAMU: KBAJIpPATHBIA KOpPEHb, apU(METUUYECKUIl
KBaJpAaTHBIA KOPEHb, HMPPALHUOHAIBLHOE YHUCJIO, HAXOJIWTh, OLICHUBATHh KBAJIPATHBIC
KOPHHU, MCHOJIb3Ysl NMPU HEOOXOAMMOCTH KaJIbKYJSTOpP, BBIMOJHATH MPeoOpa3oBaHUS
BBIPAXKCHUM, COAEPKAIIUX KBAJIPATHBIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBaTh HaYadbHBIE MPEICTABICHUS O MHOXECTBE JAEHCTBUTEIIBHBIX YUCEI
JUISl CpaBHEHMS, OKPYTJIEHWUS M BBIYUCIEHUN, H300pa)kaTh IEUCTBUTENbHBIC YMCIIA
TOYKaMHU Ha KOOPAUHATHOU IPSMOU.

Hcnonb30BaTh 3amMCH OOJBITNX M MAJIBIX YUCEN C TOMOIIBIO IECATUYHBIX APOoOeit
U cTeneHen yucna 10, 3anuceiBaTh U OKPYIJIATH YUCIOBBIE 3HAUCHUS PEAIbHBIX BETUYUH
C UCIIOJIb30BAHUEM PA3HBIX CUCTEM HU3MEPEHHUIA.

JlenuMocCTb.
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CBOOOIHO omepupoBaTh IMOHATUEM OCTaTKa MO MOIYJIO, MPUMEHSTh CBOMCTBA
CpPaBHEHHUI 1O MOAYNI0, HaXOAWUTh OCTAaTKM CYMMBbl U TPOU3BENEHUS IO JAHHOMY
MOJYJIIO.

AJireOpaudecKue BbIpasKeHUsl

JpoOHO-paliioHaIbHbIE BIPAKCHUS.

HaxomuTe nmomycTumple 3HA4YeHHS TMEPEMEHHBIX B APOOHO-pallMOHATBHBIX
BBIPAKEHUSX.

[IpuMeHsTH OCHOBHOE CBOMCTBO paliiOHaIBLHON JPOOH.

BrimonuaTe mpuBeneHHe anredpandeckux Jpodei K o0meMy 3HaMEHaTelNo,
CIIOKCHHE, YMHOXKCHHE, JIEJICHUE allreOpandecKux Apooeii.

BoInonHaTh TOXKAECTBEHHBIE TPE0OPa30BaHUS pallMOHAIBHBIX BBIPAKEHUH.

[IpumensaTe mpeoOpa3oBaHUsl BBIPAKEHUW MJIA PEIICHUS PA3IMYHBIX 3a7ad
U3 MaTEeMAaTHKH, CMEXHBIX MIPEIMETOB, U3 PEATHHON MTPAKTUKH.

Crenenu.

[IpuMeHSTh MOHATHE CTENEHU C TIEJIBIM TTOKA3aTeJIeM, BRITIOIHATH MPeoOpa3oBaHUS
BBIPOXKEHUH, COIEPKAIIUX CTEIIEHH C IIEJIBIM IMOKa3aTeJIEM.

WppativoHanbHbie BbIpaKEHUS.

HaxomuTe nomycTuMble 3HAUCHUS TEPEMEHHBIX B BBIPAKCHHAX, COACPKAIINX
apudmeTrIecKue KBaapaTHbIe KOPHHU.

BrinonHaTs npeoOpa3zoBaHus UppalMOHATBHBIX BBIPAKEHHH, UCIIONIb3YsS CBONCTBA
KOpHEM.

YpaBHeHUA U HEPABECHCTBA

Pemrars xBanpaTHbIe ypaBHEHNS.

Pemarb 1poOHO-palioHaIbHBIE YPaBHEHMS.

Pemare nuHENHbIE ypaBHEHHs C NapaMETPaMU, HECJIOKHBIE CUCTEMbI JTUHEUHBIX
YPaBHEHUM C TapaMeTpaMHu.

IIpoBoauTh WHCCIIENOBAaHWS YPAaBHEHMM W CHUCTEM YPAaBHEHMN, B TOM 4YHCIE
C NMPUMEHEHHEM IpaUueCcKUX MPEACTaBICHUIN (ycTaHABIMBAaTh, UMEET JIM YpaBHEHUE
WINA CUCTEMA YPAaBHEHUN PELIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOUEE).

[lepexoauTh OT ciaoBecHOU (HOPMYIMPOBKHU 33aJauM K €€ aareOpandeckol MOAeTu
C IOMOILBI COCTAaBJICHUS YPAaBHEHUSA WIIU CUCTEMbI YPaBHEHUH, WHTEPIPETUPOBATH
B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4y I1OJIy4YECHHBIN pe3yJIbTar.

[IppMeHATh CBOWCTBA YHWCIOBBIX HEPABEHCTB JUIA CPAaBHEHWS, OLICHKH, PEIIaTh
JVHEWHbIE HEPaBEHCTBA C OJHOM MEPEMEHHOW M HMX CHUCTEMBI, JaBaTh rpaUuecKyro
WJUTFOCTPALMIO MHOXKECTBA PEILICHUN HEPABEHCTBA, CUCTEMBbI HEPABEHCTB.

DOyHKUNH

[ToruMaTe W WCMONB30BaTh (YHKIIMOHAIBHBIC TOHATHS W S3BIK (TEPMUHEI,
CUMBOJIMYECKHE O0O3HAYEHUs), OINpenessaTh 3HadeHHe (QYHKIUU IO 3HAUYEHUIO
apryMeHTa, ONpeesiTh CBOMCTBA DyHKIMH 1O e€ TpaduKy.

Crpouts rpaduku Gpyskmmit v = x2,y = x3,y = Jx,y = £ ¥y = |x|, omuchIBaTH
CBOMCTBA YHCIOBOUW (PYyHKITUU TI0 €€ TpaduKy. ¥
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K xoniry oO0yuenus B 9 kjacce o0ydarouuiics MOMyduT CIACAYIOUIUE MTPEIMETHBIC
pE3yJIBTATHI:

YucJia 1 BLIYMCTIEHUS

CBoOOAHO  OmepUpoOBaTh TMOHATUAMHU: KOpPEHb n-A  CTENEHH, CTENEeHb
C pauMOHAJIBHBIM TIOKA3aTEJEM, HAaXOAWTh KOPEHb HN-  CTENEHU, CTENECHb
C PpalMOHAIIbHBIM TIOKa3aTejieM, UCIONb3ysl TMPU HEOOXOJUMOCTH KaJbKYJATOD,
MIPUMEHATH CBOMCTBA KOPHS N-U CTENEHU, CTENIEHU C PAIMOHATILHBIM [TOKA3aTENIEM.

Hcnonp30BaTh MOHATHE MHOMKECTBA JIEMCTBUTEIILHBIX YHCEN MTPHU PEIICHUM 3a1a4,
IIPOBEJICHUM PACCYXKJICHUN U 10KA3aTEIbCTB.

CpaBHMBaTh W YHNOPSJAOYMBATH  JEUCTBUTENBHBIE  YHCIA,  OKPYIJISATh
JICUCTBUTEIIbHBIE YHCIIA, BBINOJIHATh MPUKHUAKY PE3YJIbTaTa BBIYWCICHUHN, OLEHKY
YHCIIOBBIX BBIPAKEHMUIA.

Anredpanyeckue BbIpasKeHUsI

CBOOOIHO ONEpUPOBATH MOHATHEM KBAJPATHOTO TPEXWIECHA, HAXOAUTh KOPHH
KBaJpaTHOI'0 TPEXUJICHA.

PacknaapiBaTh KBagpaTHBIM TPEXUIECH HA JIMHEHHBIE MHOKUTEIH.

YpaBHeHUs] 1 HEPABEHCTBA

Pemarp nuHelHbIE U KBaJpaTHbIE YPaBHEHUS, YPABHEHUs, CBOISIIMECS K HUM,
JTpOOHO-pAIIMOHAIBHBIE YPABHEHUS.

Pemate HECOXKHBIE KBaAPATHBIE YPABHEHUS C ITAPAMETPOM.

Pemate nuHElHbBIE HEPABEHCTBA, KBaJAPATHBIE HEPABEHCTBA, UCIIOIb30BATh METO/I
WHTEPBAJIOB, M300paXkaTh pPEIICHWE HEPABEHCTB HAa YHUCIIOBOW MPSMOM, 3alKChIBAThH
pELICHHE C TOMOUIBKO CUMBOJIOB.

Pematpe cucteMbl NByX JIMNHEMHBIX YPABHEHUM C JBYMsI IEPEMEHHBIMU U CUCTEMBI
JIByX YPaBHEHUU, B KOTOPBIX OJTHO YPABHEHHUE HE SBJISIETCS JINHEWUHBIM.

PemaTpe HECIOXKHBIE CUCTEMBI HEJTMHEUHBIX YPABHEHUM C ITApAMETPOM.

[IpumeHsATh MeTO/Abl PAaBHOCWIBHBIX MpeoOpa3oBaHUM, 3aMEHbl IEPEMEHHOM,
rpauyecKoro MEeTo/1a Mpy pelieHuy ypaBHeHUH 3-i1 u 4-i cTeneHex.

Pemare cucrempl JMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIHOYAOIIME
KBaJIpaTHOEC HEPABEHCTBO, M300pa)KaTh pEIICHUE CHCTEMbl HEPABEHCTB HA YHMCIOBOU
MPSIMOM, 3aMUCHIBATH PEMIEHNUE C TOMOIIBIO CUMBOJIOB.

Pemate ypaBHEHUs, HEPABEHCTBA U UX CHUCTEMBI, B TOM YHMCJIE C OTPAHUYECHUSIMH,
HanpuMmep, B LENbIX YUCIIAX.

[IpoBoauTe WHCCIENOBaHWS YPAaBHEHHM W CHUCTEM YpPaBHEHHH, B TOM YHCIIE
C NMPUMEHEHUEM TrpaduuecKux MpencTaBieHui (yCTaHABIUBATh, UMEET JIM ypaBHEHHUE
WJIM CUCTEMA YPaBHEHUM PEILLICHUS], €CIIM UMEET, TO CKOJIBKO, U MpoYee).

Pemate TekCTOBBIE 337ja4M ANreOpanyeckKuM CIOCOOOM C TTOMOIIBIO COCTaBICHUS
YpaBHEHUI, HEPABEHCTB, UX CUCTEM.

Hcnonb3oBaTh ypaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbI ISl COCTABJICHUSA
MaTEMaTUYECKOM  MOJEIM  pPEajJbHOM  CUTyallud WA  IPUKIAJIHOM  3a1a4H,
MHTEPNPETUPOBATH MOJYYEHHBIE PE3YIbTATHI B 3aIJaHHOM KOHTEKCTE.
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YucsioBbie MOCIE10BATEIbHOCTH U NMPOTrPeccuu

CBOOOJIHO ONEpUPOBATH MOHATUSAMM: 3aBUCUMOCTh, (PYHKIMS, rpaduk (DyHKIIHH,
npsiMasi IpONOPLHUOHAIBHOCTD, JIMHEHHas (YHKIMs, oOpaTHas MPONOPLHUOHAIBHOCTS,
napadoia, runepOosia, KyCOUHO-3a/1aHHast (PYyHKITHS.

Hccnenosare ¢yHkuuio no e€ rpaduky, yCTaHABIMBATh CBONCTBA (DYHKIIMIL:
00JIacTh  ONpeneseHHsl, MHOXKECTBO 3HAUECHUH, HYIM (YHKUHUH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, MIPOMEXYTKH BO3pacTaHUsl W yObIBaHUS, YETHOCTb M HEUYETHOCTD,
HauOoJbllIee U HAUMEHbIIEe 3HAU€HUs1, aCUMIITOTHI.

Pacno3HaBarh KBaApaTHYHYIO (QYHKIHMIO TO (QopMmyse, NPUBOAUTH IMPUMEPHI
KBaIpaTUYHBIX G YHKIUNA U3 pealbHOU KU3HU, PUZUKHU, T€OMETPUH.

Omnpenensate noiokeHue rpaduka KBagpaTuyHOW (PYHKUIMU B 3aBUCUMOCTH OT €€
KO3 (pPpUIIHUEHTOB.

Crtpouth rpaduk KBagpaTUYHOW (PYHKIIMH, ONUCHIBATH CBOMCTBA KBaJIpaTUYHOU
dbyHKIIMA 110 €€ TpaduKy.

Hcnonbs30BaTh CBOWMCTBA KBaIpaTUUHON (PYHKIIMHU JUIs PELLICHUS 3ajau.

Ha npumepe kBagpaTuaHoi GyHKIIMH cTpouTh rpaduk pyHkuun y =af(kx + b) + ¢
C TIOMOIIIBIO MTpeoOpa3oBanuii rpaduka GyHKIuU y=£(x).

NnmoctpupoBaTh ¢ MOMOIIBIO Tpadrka peasbHYI0 3aBUCUMOCTh WJIM IPOLECC
M0 X XapaKTePUCTUKAM.

ApupmMernyeckass U reoMeTpuUYeCcKasi P Orpeccuu

CB0OOOAHO oOmepupoBaTh MOHATHSAMH: MOCIEI0BATEILHOCTh, apupMeTHUecKas U
reoOMeTpUYECKasi TPOrPECCHH.

3aaBaTh MOCIEIOBATEILHOCTH PA3HBIMU CIIOCO0AMU: OMKCATENLHBIM, TAOIUYHBIM,
C MOMOIIBIO (POPMYJIBI 11-TO YJIEHA, PEKYPPEHTHBIM.

BBINOTHATH BHIYUCIEHUS C UCTIOJIB30BaHUEM (POPMYI 1-TO UieHa apu(pMETHIECKON
Y TEOMETPUYECKON TPOrPECCUI, CYMMBI IIEPBBIX /1 YJICHOB.

N300paxkaTh  Wi€Hbl  MOCIEAOBATEIILHOCTH TOYKAMM HAa  KOOPJMHATHOMN
IJIOCKOCTH.

Pemare 3amaun, CBSI3aHHBIE C YHUCJIOBBIMHU IOCJIEAOBATENbHOCTSMH, B TOM
YHUClie 3a/la4yd U3 peabHOW KHU3HU (C HCIOJIB30BAaHUEM KalbKYJIATOPA, MU(PPOBBIX
TEXHOJIOTUH).

PacnosHaBarb ¥ NpPUBOAMTH  NPUMEPbl  KOHEUHBIX U OECKOHEUHBIX
MOCJIE0BATENbHOCTEH, OTrpaHUYECHHBIX [OCJIEIOBATENbHOCTEH, MOHOTOHHO
BO3pacTarouuX (yObIBarOIINX) MOCIE0BATEIbHOCTEN.

HNmeTh mpencTaBieHHE O CXOAUMOCTH MOCIEAOBATEIbHOCTH, YMETh HAXOIHTh
CyMMY OECKOHEYHO YOBIBAIOIIEH T€OMETPUUECKON TTPOTPECCHH.

[IpumeHsATh METOA MaTEMATUYECKOW MHIYKIMHU IIPU PELICHUH 3aa4.
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7 KJIACC
HasBanue pazaena KonuuectBo OCHOBHbIE BU/JIbI AESATEILHOCTH
OcHOBHOE coaepkaHue
(TemnI) Kypca 4acoB o0 y4Jaromuxcs
Yucna 1 BEIYUCICHUS: 11 PaunonanbHbie yucna. CucremMaTu3upoBaTh U 0OoraniaTh 3HaHUS
palMoHaNbHbIE YKCiia CpaBHeHue, ynopsiJourBaHue 00 OOBIKHOBEHHBIX U JECATUYHBIX APOOSX.
(moBTOpEHME) U apudmeTndeckue AecTBUs CpaBHUBATh U YIOPSAIOUUBATH IPOOH,

C pallMOHAJIbHBIMU YHCIIAMU.
Hucnosas npsiMasi, MOJyJIb YUCJIA.
[IpoueHTHI, 3a1UCh MPOLEHTOB

B BHJIE JpoOU U 1poOU B BUJIE
MPOLICHTOB. Tpy OCHOBHBIC 3a]1a4M
Ha MPOLICHTHI.

Pemenne TeKCTOBBIX 3a1a4
apuPMETHIECKUM CITOCOOOM.
Pemrenue 3amau u3 peanbHOU
NPAKTUKHU HA YaCTH, ApoOH,
IPOLICHTBI, IPUMEHEHUE
OTHOILIEHUU ¥ TIPOIIOPLUI

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

Ha JIBJKEHUE, padO0Ty, MOKYIIKH,
HaJIoru

peoOpPa30BbIBas IPU HEOOXOIUMOCTH
JECATUYHbBIEC TPOOU B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIC B ICCATUYHEIE,

B YAaCTHOCTH, B OECKOHEYHYIO ICCATHIHYIO
TPOOBk.

[IpumensTh pazHooOpa3Hbie CrIOcOObl U
MPUEMBI BBIYUCIICHUS] 3HAYCHUHN APOOHBIX
BBIPOKEHUH, colepKaInX OOBIKHOBEHHBIE
U IeCATUYIHBIC APOOU: 3aMEHSITh

pY HEOOXOAMMOCTH JAECATUIHYIO IPOOb
OOBIKHOBEHHOM M OOBIKHOBEHHYIO
JECATUIHON, TPUBOIUTH BHIPAKCHHE

K Gopme, Hanbosee yno0HOM

JUTSL BBIYMCIICHUH, TIPpeoOpa3oBhIBAThH
JIpOOHBIC BEIPAKECHHSI HA YMHOXKCHHE U
JICJICHUE JECATUYHBIX ApoOeit

K JICUCTBUSIM C TIEJILIMU YUCIIAMHU.
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PemaTe 3a1aun Ha 4acTH, MPOLIEHTHI,
MPOMOPIIMHU, HA HAXOXKACHUE Jpodu
(TporieHTa) OT BETMYUHBI U BETUYUHBI
1o e€ apoou (TIPOLICHTY), APOOH
(TIpolieHTa), KOTOPBI COCTABISIET OJIHA
BeJIMUYMHA OT Apyrou. [IlpuBoauts,
pa3douparhb, OLIEHUBATH Pa3JIMYHbIC
pEeIlIeHHUs], 3aITUCH PEIIEHUN TEKCTOBBIX
3ajay.

Hcnonp30Barh TaOJMIBI, CXEMBI, YEPTEXKHU,
JpYTUE CPENICTBA MPEICTABICHUS TaHHBIX
MIPY PELIEHNUH 3a7a4Hu.

Pacnio3HaBath v OOBICHATH, OUPASICH
Ha ONpe/esICHUs], TPSIMO
MIPOIIOPIIUOHATILHBIE U 0OPATHO
MPONOPIUOHATBLHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMMU; IPUBOJUTH MPUMEPHI S3TUX
3aBHCHUMOCTEN U3 peabHOr0 MUpa,

U3 IPYruX y4eOHBIX MPEIMETOB.

PeraTe mpakTUKO-OpUEHTUPOBAHHbBIE
3aJla4u, Ha IPUMEHEHHE JIpo0eH,
IIPOLIEHTOB, IPSIMOW U 0OPATHOM
MIPONIOPIMOHATILHOCTEMN, TPOIIOPLIAN

OYHKIMU: KOOPAUHATHI U
rpaduku. OyHKIIUU

17

Koopannara ToO4KM Ha MPAMON.
HucnoBble IPOMEKYTKHU.

N300paxars Ha KOOPAMHATHOM MPSIMOM
TOYKH, COOTBETCTBYIOIINE 33JaHHBIM
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Paccrosaue Mexay AByMsl TOYKaMH
KOOPAMHATHOU IPSIMOM.
[IpsamoyronpHas cucrema
KoopauHaT. AGcIucca U opinHaTa
TOYKH Ha KOOPJIMHATHOMN
miockoctu. [Ipumepst rpadukos,
3aJlaHHbIX (popMyTaMu.

UreHnue rpagukoB peansbHbIX
3aBUCUMOCTEM.

OYHKIIMOHATILHBIC 3aBUCHMOCTH
Mexay BenmuauHamu. [lonsTre
¢yakuun. OyHKIUSA KakK
MareMaTh4ecKast MOJIEb
peasibHOTO Tpoiiecca. O0IacTh
onpeeaeHust ¥ 00J1acTh 3HAUCHU
¢bynkimn. CiocoObl 3a1aHus

dbynkiuu. ['padux dyakimm

KOOpJIMHATAM, JTy4H, OTPE3KH, UHTEPBAJIBL;
3alKChIBaTh UX Ha alIre0panyeckomM

S3bIKE.

OTmeuath B KOOPAMHATHOM MIIOCKOCTH
TOYKH TIO 33/ITaHHBIM KOOPJIMHATAM; CTPOUTH
rpadUKu HECIOKHBIX 3aBUCHMOCTEH,
3aJlaHHbIX (hopMysIaMu, B TOM YKCIIE

C TIOMOIIIBIO IU(PPOBBIX JTAOOPATOPUIA.
[IpumeHsTh, U3y4aTh IPEUMYIIECTBA,
MHTEPHPETUPOBATh I'pa)UueCcKHil criocoo
MPECTaBICHUS U aHAIK3a Pa3HO0Opa3HOM
KU3HEHHOW MH(OpMaIuu.

OcBaunBaTh MOHATHE (YHKIINH, OBIAJCBAThH
(G YHKIIMOHATBHONW TEPMUHOJIOTHEH.
Haxonuth 061acTh onpeaeneHus u 00J1acTh
3HaYCHUN (PYHKIIHH.

Hcrnonp30BaTh pa3muyHble CIOCOOBI 33JaHUs
(hyHKITUM.

Hcnonws3oBath cBOMCTBa ) yHKIIHMI

JUTSL aHATM3a rPa(UKOB PeabHBIX
3aBUCHUMOCTEeH (HyJu (DYHKITUH,
MPOMEXKYTKU 3HAKOMOCTOSTHCTBA () YHKITUH,
MPOMEKYTKH 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 ¢ nepemeHHbIMHU. [Ipencrasienue IIPUMEHATH €€ B MPOLIECCE OCBOCHUS
3aBUCHUMOCTHU MEXY BEIUUYNHAMHU yueOHOro MaTepuarna.
B BUjie hopmysiel. Berancnenus Haxonuth 3HaueHus BbIpaXKEHUM
no popmynam C IIEPEMEHHBIMU TP 3a1aHHBIX 3HAYECHUSAX
NEPEMEHHBIX; BBITIOJIHATH BEIYUCICHUS
no opmynam, JOMyCTUMbIE 3HAUEHUS
NIEPEMEHHBIX
YpaBHEHHUS U CUCTEMBI 10 YpaBHEHHE C OTHOW IEPEMEHHOM. Pemats nuHeHOE ypaBHEHUE C OTHOM

YpPaBHEHUM: TUHEUHBIE
YpaBHEHUS

Kopens ypaBHenus. CpoiicTBa
YPaBHEHU C OTHOW NIEPEMEHHOM.
PaBHOCMIIBHOCTB ypaBHEHUH.
YpaBHEHHE KaK MaTeEMaTHYECKas
MO/IEJIb PEATbHOM CUTYalUU.
JIunenHOEe ypaBHEHHE C OAHOU
nepeMeHHou. Yucno kopHen
JIMHEWHOTO YpaBHEHUs. Pemenne
TEKCTOBBIX 3a/1a4 C IIOMOUIBIO
JIMHEWHBIX ypaBHEHUM. JIMHENHOE
ypaBHEHHUE, COAEPIKAILIEE 3HAK
MOZYJIA

IIEPEMEHHON, IPUMEHSS IPAaBUIIA
IIepeEX0/1a OT UCXOTHOTO YPAaBHEHUS

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

OnpeaensiTe YUCa0 KOpHEW JIMHEWMHOT O
YpaBHEHUS.

Pewats nuHenHOE ypaBHEHUE,
coziepxaniee 3HaK MOJTYJIs.
CocTaBysTh U pelaTh ypaBHEHUE

I10 YCIIOBHIO 33]1a4l, 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 uncia B JeCATUUYHON
MMO3UITMOHHOM CHCTEME CUMCIICHUS

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

Buja a’’ (a — moboe parmoHaIbHOE
YHCJI0, 1 — HaTypaJIbHOE YUCIIO).
[ToHMMAaTh CMBICIT 3aIIUCH OOJIBIIUX YUCEI
C IOMOUIBIO JECATUYHBIX ApOoOei 1
crenener yncia 10, npumMeHsaTs ux

B PEAIbHBIX CUTYalUAX

Anrebpanueckue
BBIPXKEHUS: MHOT'OUWJICHBI

23

OnuousnieHsl. OIHOYIIEH
crtanaaptHoro Bujaa. CTeneHb
OJHOYJICHa. MHOrO4JICHHI.
MHorouseH cTaHAapTHOTO BUA.
Crenenns mHOrowieHa. CinoxxeHue,
BBIYMTAHWE, YMHOXKCHUE U JICTICHUE
MHoroujieHoB. [Ipeobpa3oBanue
1[E€JIOTO BBIPAKEHUS B MHOTOYJICH.
Kopuu MHOrousena.

ToxnecTtBo. ToxkaeCTBEHHbBIC
npeoOpa3oBaHus AreOpandecKux
BbIpakeHUM. Jloka3aTeapcTBO
TOXKECTB

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

[IpuBOAUTE OJHOYJIEH U MHOTOUJIEH
K CTaHJIAPTHOMY BUY.

OnpenensTe CTENEHN OJHOWICHA U
MHOI'OYJIEHA.

BBINONHATh YMHOXEHHUE OJJHOUJIEHA
Ha MHOT'OYJIEH.

BBINONHATE CII0XKEHUE, BEIYUTAHUE,
YMHOKEHHUE U JEJIEHUE MHOTOYJIEHOB.
Haxonuts KOpHH MHOrOYJICHA.
DopmMynUpOBaTh ONPEACICHUE
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TOXKJIECTBEHHO PaBHBIX BBHIPAKECHUH.
Hcnonp3oBars npasumna

JUTSL TOKA3aTeNbCTBA TOXKIECTB.
BhITIONTHATD TOXKAECTBEHHBIC
peoOpa30BaHUs 1IETIOTO BHIPAKCHUS

B MHOT'OYJICH NMPUBEICHUEM MTOT00HBIX
CJIaraeéMbIX, PaCKpbITUEM CKOOOK.
OcylecTBIIATh Pa3ioKeHUEe MHOTOUYJICHOB
HA MHOXKHUTEJU ITyTEM BbIHECEHUS

3a CKOOKH OOIIETO MHOXKHUTEISA, METOOM
TPYIIUPOBKH.

[IpumensTh npeoOpa3zoBaHue
MHOTOWICHOB IS PEIICHHS Pa3TMIHbBIX
3a]1a4 U3 MaTeMaTUKHU, CMEKHBIX
MPEIMETOB, U3 PeaTbHON MPAKTUKH.
3HAKOMUTBHCS C UCTOPUEH Pa3BUTHS
MaTeMaTUKU

Anrebpanueckue
BBIpOXKECHUS: POPMYJIBI
COKpAIIEHHOTO YMHOKCHUS

14

DopMyJIbl COKPAILIEHHOTO
YMHOKEHUS: KBaJIpaT CyMMBbI U
KBaApaT pa3HOCTH JABYX
BBIPAKEHU M, KBAAPAT CYyMMBI
HECKOJIbKUX BBIPAXXEHUH, KyO
CYMMBI U KyO pa3HOCTH JIBYX
BBIPA)KECHUH, PA3HOCTH KBA/IPAaTOB
JBYX BBIPAKECHHM, IPOU3BEIACHUE

OBnaneTs anredpandeckoin
TEPMHUHOJIOTUEN U CUMBOJIMKOM,
MPUMEHSATH €€ B IIPOLIECCE OCBOCHUS
y4eOHOro MaTepHaia.

BEINIOHATE TOXKIECTBEHHEIC
npeoOpa3oBaHus 11EJI0T0 BhIPAKEHUS

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

Ha MHOXUTENIN. BeiHeceHue
OO0IIIEr0 MHOXKHTEIIS 32 CKOOKH.
Merton rpyninupoBKH

C UCIOJb30BAHUEM (POPM Y
COKpPALEHHOIO YMHOKEHUS.
OcCyIIecTBIATh Pa3I0KEHHE MHOTOUYJICHOB
Ha MHOXUTENIN yTEM BbIHECEHUS

3a CKOOKM 00IIEro MHOKUTEINS, METOA0M
IPYNIUPOBKH, TPUMEHEHUS (POPMYJIbI
COKpAIIEHHOI'O0 YMHOXKEHUS.

[TpumensaTh npeodbpa3oBaHue
MHOTOUJIEHOB JIJISl PELIEHMS] pa3IN4HbIX
3aJ1a4 U3 MaTEMATUKH, CMEXHBIX
IIPEAMETOB, U3 PEAIbHOU MMPAKTUKH.
3HAKOMUTBCA C UCTOPUEN Pa3BUTHS
MaTEeMaTHKH

Yucma v BEIYUCIIEHUS
JICITAMOCTD

10

J1eMMOCTh LEbIX YUCeT.
CaoiictBa genumoctu. [Ipoctsie

Y COCTaBHbIE yucia. YETHbIE

1 Heu€THble uncna. [Ipu3naku
nenumoctu Ha 2, 4,8, 5,3,6,9, 10,
11. ITpu3Haku 1eIUMOCTH CYMMBI U
IIPOU3BECHUS LETIbIX YUCET

IIpH pellieHuH 3a1a4d. Haubompmii
OOIIUI 1eTUTENh U HaUMEHbIIIEe
o0l11ee KpaTHOE IBYX YHUCE.
B3anmHO npocTeie unca.
Aunroput™m EBxinpa. Jlenenue

[IpuMeHTh CBOMCTBA IEIIMMOCTH.
[IpuBOAMTE MPUMEPHI U PACIIO3HABATH
MPOCTHIE U COCTABHBIC YHCIIA, YETHBIE U
HEYETHBIC YHCIIA.

Jloka3pIBaTh U MPUMEHSTH NPU3HAKU
nenumoctn Ha 2,4, 8,5,3,6,9, 10, 11,
MPU3HAKHU JECTUMOCTH CYMMBI U
IIPOU3BEACHHUS LIEJIBIX YUCET.
Haxoante HanOOIbIINN OOIIUNA JETUTEND
Y HauMeHblliee 0011ee KpaTHOE JBYX
YHCEI.

Pemath mpakTUKO-OPUEHTHPOBAHHBIC
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¢ octaTKOM. CpaBHEHMS LIEIJIBIX 3a/1aud, UCTIOJIb3Ys HAaMOOJbIIUM 00U
YyCces IO MOJIYJII0 HaTypabHOTO JeUTENb, HAUMEHbIIIee 00I1ee KpaTHOE
yucia JIBYX 4YHCE].

PacrniozHaBath B3aMHO ITPOCTHIE YUCIIA.
[Tpumensats anroputm EBkina.
DopmMynMpOBaTh ONPEACICHUS IEITMMOCTH
HAalIEJI0, YUCEIl, CPABHUMBIX 10 TAHHOMY
MOZYJIIO.

BBINONHATH €JIEHHE C OCTaTKOM

OyHKIWU: JTUHEUHAS 16 Jlunetinas ¢yHKIMS, €€ CBOMCTBA. Pacnio3naBath JMHEHHYIO (QYHKITHIO

GyHKUIUA I'padux nuneitHON PyHKLIMH. y = kx + b, onuceIBaTh €€ CBOICTBA
I'paduk pyakmum y = | x |. B 3aBHCUMOCTH OT 3HAYCHUU
KycouHo-3anannbie QyHKINU K03 puIeHToB k 1 b.

Ctpoutsb rpapuku JTMHEHHON (YHKIIUH,
GyHKIMHN y = | X |, KyCOUHO-3aJJaHHON
GyHKIIHH.

Hcnonbs3oBaTh HUPPOBBIE PECYPCHI

JUTSI TOCTpOeHUs rpaduKoB (PYHKIUNA U
U3Y4YEHHS UX CBOMCTB.

[IpuBOIUTE IPUMEPBI JIMHEUHBIX
3aBHCHUMOCTEN B peabHBIX MPOLIeccax U

ABJIICHUAX

YpaBHEHUS U CHCTEMBI 14 YpaBHEHHE C ABYMS CtpouTh B KOOPAUHATHOM IIIOCKOCTH
YPaBHEHUU: CHCTEMBI nepeMeHHbIMU. ['paduk TUHENHHOro | rpauk JUHEHHOro ypaBHEHUS C IBYMS
JIMHEWHBIX YPABHEHUN YpaBHEHUS C ABYMsI IEPEMEHHBIMU. | TIEPEMEHHBIMHU; MOIb3YSICh TPpaUKOM,
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CucTembl IMHENHBIX YPABHEHAN
C ABYMS IIEPEMEHHBIMHU.
['paduueckuit meTon pemeHus
CUCTEMBI JIMHEWHBIX YPAaBHEHUU
C AByMs IIEpeMEHHBbIMU. Pelenne
CUCTEM JIMHEWHBIX YPaBHEHUU

C IBYMsI IEPEMEHHBIMU METO0M
IIOJICTAHOBKH U METOZIOM
cnoxxeHus. Cucrema IByX
JIMHEWHBIX YPAaBHEHUN C IBYMsI
IIEPEMEHHBIMU KaK MOJEIb
peaNbHOU CUTyaluu

MIPUBOJIUTH MPUMEPHI PELICHUSA
YPAaBHEHHS.

Haxomuth peuienue cucteMsl 1ByX
JIMHENHBIX YPABHEHUH C IBYMsI
IIEPEMEHHBIMHU.

CocTaBJsITh U pelaTb CUCTEMY JABYX
JIMHEWHBIX YPABHEHUM T10 YCIOBUIO
3a/1a4d, UHTEPIIPETUPOBATH

B COOTBETCTBHUH C KOHTEKCTOM 33J1au
IIOJIYYEHHBIN PE3YIbTAT

[ToBTOpeHue, 06001IEHNE,
cucTeMaTHh3alusa 3HaHu!

IToBTOpEHNE OCHOBHBIX MOHITUMN
Y METOJOB Kypca 7 Kiacca,
0000111eHr e 3HAHUI

Br10uparh, NpUMEHSTh OLIEHUBATh
CHO0cOObI CpaBHEHUS YHMCEl, BHIYUCICHU,
TOKJIECTBEHHBIX MTPE0Opa30BaHUN
anreOpanyecKux BhIPaXKCHUN, PeLICHUS
YPAaBHEHHUU U CUCTEM YPAaBHEHHM, 3aaHUS
(GyHKIM, aHaIM3a U IOCTPOEHUS UX
rpaduKoB.

Hcnonb30BaTh (QyHKIIMOHATIBHO-
rpaduyecKue npeacTaBICHUS

JUISl PELLICHMS 3a]1a4.

OcymecTBIsATh CAMOKOHTPOJIIb
BBIITOJIHSIEMBIX JIEUCTBUN U CAMOIIPOBEPKY
pe3yJibTaTa BIYUCIECHUM,

32



denepanbHas pabouas mporpamma | Martematrka. 7—9 xiaccs (yriryOI€HHBIN yPOBEHB)

npeoOpa3oBaHui, MOCTPOCHHUIA.

Pemate 3anaun u3 peanbHOU KU3HH,
MPUMEHSTh MaTEeMAaTHYECKUE 3HAHUS

JUTSL pEIIeHUS 3a]1a4 U3 APYTrUX MPEeIMETOB.
PemaTe TekcTOBBIC 3a/1aUn, CPAaBHUBATD,
BBIOMPATH CITOCOOBI PEIICHUS 3a/1a4u

OBUIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

136
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8 KIIACC
HasBanue pasnena Komunuectso OCHOBHBIE BUJIBI IESATEILHOCTH
OcHOBHOE coziepKaHue
(TemnI) Kypca 4acoB 00 yJaromuxcs
YpaBHEHUS U HEPABEHCTBA:! 20 YucnoBble HEPABEHCTBA. DopMyIMpOBaTh CBOMCTBA YHUCIIOBBIX

HEepaBEeHCTBA

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

[loHsTHE O pEenIeHNN HEPAaBEHCTBA
C OJTHOU MEepeMEHHON. MHOXKECTBO
pELICHUI HEPABEHCTBA.
PaBHOCUIIbHBIE HEPABEHCTBA.
HepaseHcTBo-ciiecTBue.
Yucnossle NpoMexyTKu. JInnenHoe
HEPaBEHCTBO C OJHOU NEPEMEHHON
Y MHOYKECTBO €r'0 PELICHHM.
Pemienne JIMHENHBIX HEPABEHCTB

C OJHOW MEPEMEHHOM.

CucreMbl IMHEWHBIX HEPABEHCTB

C OIHOW mepeMeHHOoM. Pemmenne
TEKCTOBBIX 3a/1a4 C TOMOILBIO

HEPaBEHCTB, WUIFOCTPUPOBATh UX
Ha KOOPAMHATHOU IPSIMOM, TOKa3bIBaTh
areOpanvdecKu.

OueHuBaTh 3Ha4CHHS BBIPAKEHUS,
VICIIONb3YSl HEPABEHCTBA.

[IprMeHATh CBOWCTBA HEPABEHCTB B X0J1€
peuieHus 3aaad.

OnpenensaTe paBHOCHIIBHBIE HEPABEHCTBA.
[IpuBOANTE PUMEPHI PELICHUI
HEPaBEHCTB.

Pemars nmuHENHBIE HEPABEHCTBA C OJHOM
MIEPEMEHHOM, CUCTEMbI JIUHENHBIX
HEPABEHCTB, N300pakaTh pellIeHUE

Ha YMCJIOBOW MPAMOU, NOKA3bIBATH
HEPaBEHCTBA.

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

HccenenoBaTh TMHEHHOE HEPABEHCTBO

C OJIHOM IIEpEMEHHOM

C IIapamMeTpPOM.
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JIMHEVHBIX HEPABEHCTB C OJJHOU
IIEPEMEHHOMN

3HAKOMUTBLCA C UCTOpUEH Pa3BUTHUS
aJreopsI

Yucna v BEIYUCIIEHUS
KBaJpaTHbI KOPEHb

17

KBagparasie KOpHHU.
ApudMeTnueckuil KBaJpaTHbIN
KOpPEHb U ero cBoucTra. [lonstue
VPPalMOHAIILHOT O YHCJIA.
JlelicTBUS ¢ MppaOHAIBHBIMU
yucnamu. CBONCTBA IEUCTBUI

C UPPAlMOHAIILHBIMYU YHCIIAMM.
CpaBHEHHME UPPALMOHAIBHBIX
yucesl. MHOXKECTBO
JEUCTBUTENIBLHBIX YUCET.
[IpencraBieHus 0 paCIIMPEHUAX
YHCJIOBBIX MHOYKECTB.
JlormycTuMbie 3HaUECHUSA
MIEPEMEHHBIX B BBIPAKECHUSX,
coJiepkanux apudmernaeckue
KBaJ[paTHbIC KOPHHU.
ToxaecTBeHHbBIE IPeOOPa30OBaAHUS
BBIPAXKEHHM, COAECPKAIIUX
apudmeTryecKue KBaJipaTHbIe
KOpHHU

@opMyIMpPOBaTh ONPEACIICHHUE
KBaJPATHOTO KOPHS W3 YUCIA,
apu(METHYEeCKOro KBaIpaTHOT'O KOPHSIL.
[IpuMeHATE onepanuio U3BJICYEHUs
KBAJPATHOI'O KOPHS W3 YKCIIA, UCTIOIb3Ys
IpU HEOOXOAMMOCTH KaJbKYISATOP.
OneHuBath KBaJpaTHBIE KOPHU LEIBIMU
YUCJIaMU U IECATUYHBIMU JIPOOSIMHU.
CpaBHUBATH U YyNOPSI0YHUBATh
palrOHaIbHbIE U UPPALIMOHAJIBHBIE YHUCIIA,
3alMCaHHBIE C TOMOIIBIO KBAAPATHBIX
KOpHEM.

BrinosHsTh onepanuu ¢
VUPPALMOHAIBHBIMHU YUCIIAMMU.

VccnenoBaTh ypaBHEHHE X2 = ¢, HAXOJUTh
TOYHBIE U TPUOTMKEHHBIC 3HAYCHUS
KopHeu nipu a > 0.

HccnenoBarh cBOMCTBA KBAIPATHBIX
KOPHEM, MPOBO/JIS YHUCIIOBbBIE
DKCIIEPUMEHTHI C UCIIOIb30BaHUEM
KaJIbKYJIATOpa (KOMIIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apU(hMETUYECKHUX
KBaJIpaTHBIX KOPHEI; TPUMEHSATH UX
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JUISL TIpeoOpa3oBaHuUs BhIPAKEHUM.
BrimonHaTe npeobpa3zoBaHus BeIpAKEHUH,
COJIEpKAINX KBAJPATHBIE KOPHHU.
BripaxkaTs nmepeMeHHbIC U3 HOPMYIIL.
Brruuciisite 3Ha4EHUS BBIPAKECHUN,
COAEPKAILINX KBAAPATHBIE KOPHH,
UCIIONB3Ys MPU HEOOXOIUMOCTH
KaJbKYJISATOP.

Hcnonb30BaTh B X0J1€ peLICHUS 3a0a4
AJIEMEHTAPHBIE TIPEJICTABIICHUS,
CBSI3aHHBIC C TIPUOTMKEHHBIMU
3HAYCHUSIMU BEJIIUYHH.

3HAKOMUTBCA C UCTOPUEH pa3BUTHS
MaTEeMaTUKH

YpaBHEHUS 1 HEPABEHCTBA!
KBaJpaTHbIC YPaBHECHHUS

17

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

YpaBHEHUSI, CBOAUMBIE

K JINHEWHBIM YPaBHEHUSIM

WJIM K KBAJIPATHBIM YPaBHEHUSM.
KBagpatHoe ypaBHEeHUE

¢ nmapamerpoM. Pemenue
KBaJ[paTHBIX YPaBHEHUU

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

3anuceiBaTh POPMYITy KOpHEH
KBaJ[PaTHOT'O YPABHEHUS; PEIIATh
KBaJpAaTHBIE YPABHEHHUS — MTOJIHBIC U
HETIOJIHBIE.

OnpenensTe KOITUYECTBO JEHCTBUTENBHBIX
KOpHEHN KBaJPaTHOTO YPABHEHUS.
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¢ mapametrpamu. Pemenune
KBaJ[PaTHBIX YPaBHEHU,
COZIEpKAIIMX 3HAK MOIYJIS.
YpaBHEHHE KaK MaTeMaTH4yecKas
MOJIEJIb PEAJIbHOW CUTYaLNH.
Perrenne TekcTOBBIX 3a/1a4

C IOMOILBIO KBaJPATHBIX
YpaBHECHUI

HaGmronath 1 aHanmu3upoBaTh CBA3b
MEeXAYy KOPHIMU U KO3 pUirieHTaMmu
KBaJIpaTHOTO YPaBHEHHSI.
dopmynpoBaTh Teopemy Buera, a Takxe
00paTHYIO TEOPEMY, IPUMEHSATH 3TH
TEOPEMBI JIUIS PELLICHUS 3a]a4.
ITpoBOANTH MpOCTEMILINE UCCIIEOBAHUS
KBaJIPATHBIX YPaBHEHUH.

Pematp TeKCTOBBIE 3a1a4H.
3HAKOMUTBCS C UCTOPUEN Pa3BUTHS
MaTeMaTuKu

Anrebpanueckue
BBIPAYKEHUSA: TPOOHO-
palOHAIbHbIE BHIPAXKEHUS

17

PannonanbHbIC BRIPAKCHHUS.
ToxaecTBeHHBIE TIPe0OPa3OBaHUS
paIMOHATILHBIX BHIPAXKCHHM.
AnrebOpandeckast ApoOb.
JlonmycTrMble 3HaYEHUS
MEPEMEHHBIX B IPOOHO-
palMOHATILHBIX BBIPAXKECHUSIX.
OcCHOBHOE CBOMCTBO
anredpanvdeckoi Ipoou.
CrnosxeHue, BEBIUUTAHUE,
YMHOKEHUE U JICIICHNE
anredpanyecKux JpoOei.
BosBenenue anredpandeckoin
JpoOU B CTETIEHb

3anuceIBaTh aNreOpanyecKre BhIPaKEHHS.
HaxoauTs qomycTuMblie 3HaYCHUS
MEPEMEHHBIX B APOOHO-pAIIMOHAILHBIX
BBIPAKCHUSX.

BrInonHSTh 4MCITIOBBIC TTOJICTAHOBKU U
BBIYHCIISATH 3HAYCHHE IPOOH, B TOM YHCIIE
C TIOMOUIBIO KAJIbKYJIATOPA.
®opmynupoBaTh OCHOBHOE CBOMCTBO
alreOpanyeckon Jpoou U MPUMEHSThH €ro
JUIs1 TIpeoOpa3oBaHus IpoOei.

BBITTONHATE TOKIECTBEHHBIC
npeoOpa3oBaHus pallMOHATILHBIX
BBIPAKCHUM.

BBITIONHATH TEWCTBHS C areOpandecKUMHU
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npoosimu. [IpumeHsaTh peodpa3zoBaHus
BBIPAKECHUH ISl PEILICHUS 3a1a4.
BripaxaTs nepemeHHsble U3 Gopmy
(pu3nuecknx, TeOMETPUYECKUX,
OIMCBHIBAIOIINX OBITOBBIE CUTYAIIH )

YpaBHEHHS 1 HEPABEHCTBA! 19 JIpoGHO-paroHantbHbIe PacmoznaBath npoOHO-paMOHATIBLHEIC
IPOOHO-paIIMOHAIbHbBIE ypaBHeHus1. Pemenue npoOHO- YpaBHEHHS.
YpaBHEHUS palMOHAJIbHBIX YPaBHEHUN, Pemate 1poOGHO-palimoHanbHbIe
CBOJSIIIINXCS K TUHEWHBIM WA K YpaBHEHHUSI, CBOISIIMECS K JIMHEHHBIM MU
KBaJPATHBIM YPaBHEHUSIM. K KB3aJIpaTHbIM YPAaBHEHUSIM, UCITOJIb30BaTh
Pemenue apoOHO-paliiOHaIbHBIX METOJ 3aMEHBI IEPEMEHHOM.
YPaBHEHU METOJOM 3aMEHBI Pemate TekcToBBIE 331291
NEpEMEHHOM. Pelienne TekCTOBbIX aJIre0panyeckuM crocoOOM: MepexoanuTh
3aJa4 ¢ MOMOUIbIO APOOHO- OT CJIOBECHOU (DOPMYITUPOBKHU yCIOBUS
PAllMOHAIbHBIX YPABHECHUH. 3aJa4uM K anreOpanyeckoi MoAenu mMyTémM
['padmueckas uHTEpIpETAIUS COCTaBJICHUS YPABHEHUS; peuliaTh
YPaBHEHUM C IBYMsI IEPEMEHHBIMHA | COCTABJIICHHOE YPAaBHEHUE;
WHTEPIPETUPOBATh PE3YNbTAT.
Hcnonb3oBaTh rpaduyeckyro
WHTEPIPETALUIO YPABHEHUN C IBYMS
MEPEMEHHBIMU
OyHKIMU 15 OO6nacth onpeneseHus 1 Hcnons3oBath (HYHKIIMOHATBHYIO

MHO>KECTBO 3HAUYECHUU (PYHKIIUU.
CrnocoObI 3a1anus G yHKIUM.
['paduk Gpynkiuu. Utenue cBOWCTB

TEPMHUHOJIOTHUIO U CHMBOJIHKY.
HaxoauTe 00nacTh onpeaeneHus u
MHO>KECTBO 3HAYEHUH (PYHKITHH.
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¢yakuuu no e€ rpaguky. [lpumepsl | BrruucasTs 3HaueHus: QyHKIMMA, 3aJaHHBIX
rpaukoB GYHKLHMI, OTpaKaomWuX | (opMynaMu (IIpyu HEOOXOIUMOCTH

peabHbIe TPOLIECCHI. HCIIOJIb30BATh KaJbKYISATOP); COCTABIIATH

DyHKIMH, ONKMCHIBAIONINE MPSIMYIO | TaOJIUIBI 3HAYEHHUH (DYHKIIAH.

¥ 00PaTHYIO IPOHOPLUOHAIBHbIE OmnuchIBaTh CBOMCTBA (PYHKIUHK HA OCHOBE

3aBHCHUMOCTHU, UX TpaduKH. e€ rpaduIECcKOro MPEICTABICHUS.

OyHKIMA y = X, y = X, y=+/x, HaxoauTh ¢ moMomIpio rpaguka GpyHKIuN
k 5 3HAYCHHE OJTHOM M3 PacCMaTPUBAEMBbIX

y=-, 1 HX CBOHCTBA BEJMYHH T10 3HAYEHHIO JAPYTOi.

Uccnenosare npuMepsl rpapukos,
OTPAXKAIOLINX PEATbHBIC MPOLECCHI U
aBieHus. [[puBOIUTH IPUMEPHI TPOLIECCOB
U SABJICHUM C 3aJJaHHBIMH CBOMCTBaMH.
Bripaxxats Gpopmyinoit 3aBUCUMOCTD
MEXKY BEJTMYUHAMMU.

OnuchIBaTh XapaKTep U3MEHEHUS OJHOMN
BEJINYMHBI B 3aBUCUMOCTH OT U3MEHEHUS
JIpYTOH.

Pacnio3naBath BUbI U3y4aeMbIX (PYHKITUI.

N 2 3

CrtpouTth rpaduku GyHKIUNH y = X,y = X,

k
y=+x, y==.
X
Hcnonb3oBaTh G yHKIIMOHAIBHO-
rpaduyueckue npeacTaBICHUsS
JUTS pEIICHUs] U UCCIIeIOBAaHUS YpaBHEHU N
Y CUCTEM YPaBHEHUU.
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[TpumeHnsaTh LUPPOBBIE PECYPCHI
JUTSl IOCTPOEHUS TPapUKOB U
UCCIIeIOBAHUS CBOMCTB (PYHKITHI

AnrebGpandeckue
BBIPKEHUS: CTCTICHH

14

CremneHp ¢ LeIbIM IMOKa3aTeNIeM U
e€ CBOUCTBA.

CranpaptHblii BUI yucia. Pazmepsl
O00BEKTOB OKPYXAIOLIEro MUPA,
JUIMTEIILHOCTh IIPOLECCOB

B OKPYXKAIOIEM MUPE

@opMyIMpPOBaTh ONPENCIICHUE CTEIECHU
C IICTIBIM TTOKAa3aTeJIeM.
®opMyIMpOBaTh, 3aMUCHIBATH

B CUMBOJIMUECKOM hopme U
WJUTIOCTPUPOBATH MPUMEpPAMH CBOMCTBA
CTCIICHH C IICIBIM IMOKa3aTECIEM.
[IpyMeHsATH CBOMCTBA CTENICHU

TSl TpeoOpa3oBaHus BhIPAKEHUH,
COJIepXKalUX CTEIECHHU C LIeJIbIM
ITOKAa3aTeJIeM.

BrimmonHsaTe 1eHCTBUS ¢ YUCIIaMU,
3allMCaHHBIMU B CTaHIAPTHOM BUJIC
(YMHOX€EHHE, ETICHNE, BO3BEACHUE

B CTEIIEHbD).

[Tony4dars npeacTaBiICHUE O 3HAUMMOCTH
JICUCTBUTENIbHBIX YUCEN B MIPAKTUUECKON
JIEATSIIHHOCTH YEJIOBEKa.
AHanM3UPOBaTh U JEIaTh BHIBOIbI

0 TOYHOCTHU MPUOJINKEHUS
UPPALMOHAIBHOTO YUCIa IPU PEIICHUU
3aj1a4.

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

Yucna ¥ BBIUUCIICHUSA: 7 Jlenenue ¢ oCTaTKoM. DopMyIMpPOBaATh ONPEIEIICHUS AETMMOCTH
JNEITUMOCTh CpaBHEHUS LEIBIX YUCET HAlIEJIO, YHCEII, CPABHUMBIX I10 JAHHOMY
10 MOZYJIKO HATYPAJILHOI'O YUCJIA. MOZYJIIO.
CBolicTBa CpaBHEHUI 110 MOYIIIO. BrImonHATh nenenne ¢ 0CTaTKoM.
OcTaTKy CyMMBbI M IPOU3BEIEHUS Jloka3pIBaTh M MPUMEHATH CBOWCTBA
10 JAHHOMY MOJYJIO CpPaBHEHUU 110 MOAYJIIO.
Haxomuth octaTku CyMMBI U
IIPOU3BEAECHUA 110 JTAHHOMY MOIYJIIO
[ToBTOpenue, obo0UIeHME, 10 [ToBTOpEHNE OCHOBHBIX NOHATUN U | BpIOMparh, IpUMEHSTH OLIEHUBATh

cCUCTeMaTHU3alng 3HAaHUN

METOIO0B KypCOB 7 U 8 KJIacCOB,
000011IeH1E 3HAHUI

CHocoObl CPAaBHEHUS YHCEN, BBIYMCICHUH,
TOJIECTBEHHBIX MPEe00Opa30BaAHUIMA
BBIPAXCHUH, PELLICHUS] YPABHEHUH U
CHUCTEM YPABHEHUM, HEPABEHCTB,
OCTpOEHUs TpaduKOB.

OCy1ecTBIATh CAMOKOHTPOIb
BBIITOJIHSIEMBIX IEUCTBUM U CAMOIIPOBEPKY
pe3ynbTaTa BHIYMCICHNM,
npeoOpa3oBaHUM, MOCTPOCHUM.

Pemars 3aaun U3 peanbHOM KU3HU,
IIPUMEHSATh MAaTEMaTUYECKUE 3HAHUS

JUIsL PELLICHMS 3a/1a4 U3 APYTUX NIPEIMETOB.
Pemrats TekCTOBBIE 3a1a4M, CPABHUBATD,
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BBIOMPATh CIIOCOOBI PELLIEHUS 3aauu.
Hcnonb30BaTh (G yHKIHOHAIBHO-
rpaduueckue npeacTaBIeHus

JUTSl peleHus 3aa4

OBUIEE KOJIMYECTBO
YACOB I10O ITPOTPAMME

136
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9 KIIACC
HasBanue pasnena Komunuectso OCHOBHBIE BUJIBI IESATEILHOCTH
OcHOBHOE coziepKaHue
(TemnI) Kypca 4acoB 00 yJaromuxcs
OyHKIMU 25 Oynkiuus. CpoicTBa QyHKIMIA: OnuceIBaTh NOHITHE «(OYHKIIM.

HYJM QYHKIMH, TIPOMEXYTKU
3HAKOIOCTOSIHCTBA Q) YHKIIUH,
MIPOMEKYTKU BO3PACTAHUS U
yObIBaHUS (PYHKITUU, YETHBIC U
Heu€THbIe (PyHKIMHU, HAaMOOIIbIIIee U
HaMEHbIIIee 3HaYCHUS (PYHKIIUH.
[Toctpoenue rpadukoB QpyHKIUI
C TIOMOIIIBIO MTPEOOPa30BAHUM.
KBangpartusiii TpéxuiieH. Kopuu
KBaJIpaTHOI' 0 TPEXYJICHA.
Paznoxxenue kBaapaTtHOro
TPEXUIEHA Ha JIMHEHHBIE
MHOXUTEIH.

KBagpatuunas GpyHKuus u eé
cBoiicTBa. [lapabGoa, KoopAUHATHI
BEPILHHBI TapadoJIbl, OCh
CUMMETPHUH NapadoJIbl.
[TocTpoenue rpaduka
KBaJIpaTUIHON (DYHKIIHMH.
[Tonoxxenue rpaduka
KBaIpaTUIHOU (PYHKITUU

[TprmeHsTh cBOMCTBA (DYHKLMA: HYIIH
(YHKIMH, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA
(yHKIMY, TPOMEXKYTKH BO3PACTAHUS U
yOBIBaHUS (PYHKIIMH, YETHBIC U HEUETHBIE
G yHKIIMH, HanOOJbIIIEe U HAUMEHbIIIEE
3HAYCHUS (PYHKIIUU.

Pacnio3HaBath KBapaTHBIN TPEXUIIEH,
YCTaHABJIMBATh BO3MOXHOCTb €TI0
Pa3Io0KEHNsI HA MHOYKUTEIH,
pacKiIaabpIBaTh HA JIMHEHHBIE MHOKHUTEIN
KBaJIPaTHbBIA TPEXUJICH C
HEOTPULATEIbHBIM TUCKPUMHUHAHTOM.
PacniozHaBath KBaipaTHuHyO (PyHKINIO
o opmyiie.

[IpuBOINTH MPpUMEPBI KBAAPATUYHBIX
3aBUCUMOCTEN U3 PEAIbHOU JKU3HU,
(bu3MKH, TEOMETPUH.

BbIaBIATE M1 0000111aTE 0COOEHHOCTH
rpadguka

KBaJIpaTUIHON (PYHKIIMU

2
y=ax + bx+c.
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B 3aBUCHUMOCTH OT €€
kod(ppunuenTos. Mcnonb3zoBanue
CBOMCTB KBaJIpaTUYHOU (PYHKITUU
JUTSI pEIICHUS 3a]1a4.

Crenennble GyHKITUN

C HATYpaJIbHBIMH MTOKA3aTEIISIMH,
uX rpauKu U CBOMCTBA.

I'paduku gyakumii: y=x, y=3/x,
y=lx]

OmnpenensiTe KOOPANHATHI BEPITHHBI
napaloJibl, 0Cb CAMMETPHUH MapadOJIbL.
CtpouTth rpapuKy KBapaTUYHBIX
GyHKIIWN, 3a1aHHBIX POpMYyTIaMH BUAA
y=ax’,

y=ax2+q,y=(x+b)2+c,

y= ax’ + bx + c.

BrinmonHsaTh mocTpoeHune rpa@uKos
(GYHKIIHI ¢ TOMOIIBIO TPeoOpa3oBaHuit
BU/JIA:

Jx) = f) + a; o= flxe + a); flx) =
k), ) = A x ), fx) = ).
PacniosnaBath creneHHble (QyHKLINN

C HaTypaJbHBIMH MTOKa3aTEISIMH, CTPOUTH
rpauKu cTeneHHbIX (QYHKIHMA

C oKa3arensimMu 2 u 3.

Hcnonb3oBaTh CBOMCTBA IrpadUKOB
CTETEeHHBIX (QYHKIUHI C HATYpaJbHBIMU
MOKa3aTeJIIMU MIPH PEIICHUH 3a7au.
CtpouTs rpadmkn GyHKImH y = /x
y=x, y=|x|

AHanu3upoBaTh U MPUMEHATH CBOWCTBA
W3YYEHHBIX (QYHKIUH AJIS UX TOCTPOCHUS,
B TOM YHCJIE C TIOMOIIBIO0 H(PPOBHIX

pecypcoB
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YpaBHEHUS U HEPABEHCTBA!
KBaJpPAaTHbIE HEPABEHCTBA

15

[ToHsTHE O pEelIEHNH HEPABEHCTBA
C OTHOM TepeMeHHOM. MHOXKECTBO
pPELICHUI HEPABEHCTBA.
KBagparHbie HepaBeHCTBA C OJJHOMN
nepeMeHHou. PenmieHrne HepaBeHCTB
rpauuecKuM METOIOM U METOI0M
uHTepBanoB. HepaBeHcTBa,

coJlep KaIIne 3HAK MO YJIS.
CucrtemMbl HEPABEHCTB C OJHOMN
NepeMeHHOM. Penienne TekCTOBBIX
3a/1a4 C TOMOUIbIO HEPABEHCTB,
CHUCTEM HEpPABEHCTB.

HepaBeHncTBo ¢ nByms
nepeMeHHbIMU. Perenue
HEpPaBEHCTBA C ABYMS
nepeMeHHbIMH. [ "padudeckuii
METO/]I PELICHUS] CUCTEM
HEPaBEHCTB C ABYMS
nepeMeHHbIMU. CHCTEMBI
HEPaBEHCTB C ABYMS IEPEMEHHBIMU

Yurarts, 3a1IMCHIBATh, IOHUMATh,
MHTEPIPETUPOBATh HEPABEHCTBA,;
HCTI0JIb30BAaTh CHMBOJIMKY U
TEPMHUHOJIOTHIO.

BeimonHATs ipeoOpa3oBaHus HEPABEHCTB,
WCITOIh30BaTh IS IPeoOpa3oBaHUs
CBOMCTBA YHCJIOBBIX HEPABEHCTB.
Pacnio3HaBath KBajipaTHbIC HEPABEHCTBA
C OJTHOW TIEPEMEHHOM.

Pemars kBagpaTHOE HEPABEHCTBO
rpaaecKuM METOIOM U METOIOM
WHTEPBAJIOB.

Pemate kBagpaTHbie HEPABEHCTBA,
UCIIONB3Ys IpaduuecKue mpeacTaBICHUS.
Pemats HepaBeHCTBA, CoJiepKAIUE 3HAK
MOJYJISL.

N3o00pakaTh perieHne HepaBeHCTBA

C OJHOW NIEPEMEHHON U CUCTEMBI
HEPABEHCTB HA KOOPJIUHATHOM MPAMOH,
3alMChIBaTh PEUICHUE C OMOILbIO
CHUMBOJIOB.

OcBauBaTh U NPUMEHSITh HEPABEHCTBA
IIPY PEUICHUM PA3JIMYHbIX 33/1a4, B TOM
YHUCJIC MPAKTUKO-OPUECHTUPOBAHHBIX.
PacniozHaBaTh HEPABEHCTBO C ABYMs
MIEPEMECHHBIMMU.
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[TpumeHnsATh rpaguuecKkuii METO/1 PEIICHUS
CHUCTEM HEPABEHCTB C IBYMsI
IIEPEMEHHBIMU

YpaBHEHHS U HEPABEHCTBA!
YpaBHEHUSI, HEPABEHCTBA
U UX CUCTEMBI

25

bukBanpaTHbie ypaBHEHHUS.
[Ipumepsl NpUMEHEHU METOOB
PaBHOCHWIBHBIX IPE0OPA30OBAHUI,
3aMEHbI IIEPEMEHHOM,
rpaduyeckoro MeToja npu
pelIeHUU ypaBHEHUM 3-U U 4-i1
CTCIICHEMN.

Pemenue apoOHO-paliiOHaIbHBIX
YPaBHEHUW U HEPABEHCTB.
Pewenne cucreM ypaBHeHHM

C ABYMS IIEPEMEHHBIMHU.
Pemenue npocrenmmx cucrem
HEJIMHEHHBIX YPABHEHUM C JBYMS
nepeMeHHbIMH. ["padudeckuii
METOJ PELICHUS] CUCTEMBI
HEJIMHEWHBIX YPABHEHUH C IBYMSI
nepeMeHHbIMU. CHcTemMa AByX
HEJIMHEWHBIX YPaBHECHUHN

C IBYMS IIEPEMEHHBIMU KaK MOJEIb
pEANbHON CUTYalUN.

Cucrema HETMHEWHBIX YPaBHEHAN
C IapamMeTPOM.

Pemarp OukBanpaTHbie YpaBHEHHUS.
[TprmMeHATh METOABI PABHOCHIIBHBIX
npeoOpa3oBaHUi, 3aMEHBI IEPEMEHHOM,
rpau4ecKkoro MeToia Npy peleHun
ypaBHEHUM 3-i U 4-i1 CTENEeHEN.
Pemarp 1poOHO-palioHabHBIE
YPaBHEHUS U HEPABEHCTBA.
Pacnio3HaBath JIMHENHbIE YpaBHEHUS
C IByMsI IEPEMEHHBIMU.

Crtpoutb rpaguku ypaBHEHUH, B TOM
YHClie UCTIONb3Yys LU(POBBIE PECYPCHI.
Pemate npocreimme cucTeMbI IBYX
HEJIMHEHHBIX YPABHEHUN C IBYMsI
NIEPEMEHHBIMH.

[TpuBoauTH rpadpuueckyro
VHTEPIPETALUIO PELICHUS YPABHCHUS
C IBYMsI IEPEMEHHBIMU U CUCTEM
YPaBHEHUH C IByMS [IEPEMEHHBIMM.
Pematb TEKCTOBEIE 3a1a4n
aJIreOpanyecKumM CrocoOoM.
HccnenoBaTh cuCTEMbl HEIMHEUHBIX
YPaBHEHHM C IapaMETPOM.
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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
nocJyeoBarebHOCTH. KoHeuHbIe 1
OEeCKOHEUHbIe
MOCJIE/I0BATEIbHOCTH.
OrpanvnueHHas
MIOCJIEIOBATENBHOCTh. MOHOTOHHO
BO3pacTaronias (yobIBaroias)
nociea0BaTebHOCTh. CriocoObl
3aJJaHus [1OCJIEJ0BATEIbHOCTH:
OmrcaTeIbHBIN, TAOTMIHBIN,

C MOMOIIbIO (POPMYJIBI 11-TO YJIECHA,
PEKYPPEHTHBIM.

Apubmernueckas u
reoMeTpUYeCcKas MpOrpecCu.
CBoiicTBa 4JICHOB
apupMeTHIECKON U
r€OMETPUYECKON MTPOTPECCUM.
@opMyJIbI 1-TO YJICHA
apudmeTrdeckoi u
T€OMETPUYECKON ITPOTPECCHM.
DopMysIbl CYMMBI MEPBBIX N
YJIEHOB aprU(PMETUUECKON 1
TEOMETPUYECKON TPOTPECCUM.

OcBauBath U MPUMEHATHh UHACKCHBIC
0003HaYEHUSI, CTPOUTH PEUECBHIC
BBICKA3bIBaHMS C UCTIOIB30BAHUEM
TEPMUHOJIOTHH, CBSI3aHHOU C TMTOHSATHEM
MOCJIE0BATEILHOCTH.

OnpenensTe BUJbI MOCIEN0BATEILHOCTEM:
OTpaHUYEHHAs! TI0CIIEI0BATEILHOCTD,
MOHOTOHHO BO3pacTaroias (yobIBaroIas)
MOCJIEOBATEIIBHOCTb.

AHamm3upoBaTh (OPMYITy 1-TO WICHA
MOCIIEOBATEIFHOCTH WUJIM PEKYPPEHTHYIO
(GbopMyITy ¥ BEIYHCIISATD YJICHBI
MOCIIEOBATEIbHOCTEH, 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 ¢ uCoap30BaHUEM
dbopmyI n-ro wieHa apupmMeTudeckomn
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3ajaun Ha IPOLEHThI, 0AHKOBCKME | U F€OMETPUUYECKON IMPOrpeccuid, CyMMBI

BKJIAJIbl U KPEJIUTHI. MIEPBBIX /1 YJIEHOB.
[IpencraBneHne 0 CXOAUMOCTH N300pakaTh YICHBI MOCIEI0BATCILHOCTH
MOCJICIOBATEILHOCTH, TOYKaMHu Ha KOOPJAUHATHOU

0 CYyMMHUPOBaHHH 0€CKOHEYHO TJIOCKOCTH.

yOBIBaIOIIEH TEOMETPUIECKON PaccmarpuBath nmpuMepsl MpoLeccoB U
MIPOTrPECCUM. ABJICHUN U3 pealbHOM KU3HH,

Merton MmaTeMaTH4YeCcKOi WJUTIOCTPUPYIOIIUE U3MEHEHUE

uHaykiuu. [lpocreitue npuMepsl | B apuMeTHUECKON MPOTrPECCHH,

B TEOMETPUIECCKON IMPOTPECCUU;
n300pakaTh COOTBETCTBYIOIINE
3aBHCHUMOCTHU IPa(PUUYECKHU.

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

[IpencraBnsaTh OECKOHEUHBIC
NEePUOUIECKUE APOOH B BUIC
OOBIKHOBEHHBIX.

3HaAKOMUTHCA C MTOHSATUEM CXOIUMOCTH
MOCJIEA0BATEIbHOCTH, HAXOAUTh CYMMY
OECKOHEYHO YOBIBAOIICH T€OMETPUIECKOMN
POTPECCUH.

[IpumeHATh METO] MaTEMaTUICCKOM
WHTYKITAH.

3HAKOMUTBCS C UCTOpUEH Pa3BUTHS
MaTeMaTHKH!
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Anrebpanueckue 12 Kopens n-11 crenenn. CorcTa DopMyIMpPOBaTh ONPENEIICHNS KOPHS
BBIPA)KCHUS: CTENIEHD KOpHS n-1 creneHu. CTereHb n-U CTENEHN U CTEIIEHU C PALIMOHAIBHBIM
C palMOHAJIbHBIM C PaLlMOHAJIBHBIM I10KA3aTeJIeEM II0Ka3aTeJIEM.
I0Ka3areyieM U €€ CBOUCTBA. [IpuMeHATH Onepannio U3BJICYCHUS
ToxaecTBeHHbIE TPeOOpa3OBaHUS KOPHSI n-U CTENEeHU, UCOJIb3YS
BBIPAKEHUH, CONEPKALUX KOPEHD pU HEOOXOAMMOCTH KaJbKYIISATOP.
n-u crerneHu. ToXAECTBEHHbIE Bpruucnsars 3HaueHUE CTENEHU
npeoOpa3oBaHuUs BEIPAKEHUN, C PAllMOHAIBHBIM TTOKA3aTENEM.
COJZIEPIKAILUX CTEIIEHb OueHnBaTh 3HAUEHUE KOPHS N-U CTEIICHH,
C PallMOHAJIBHBIM I10KAa3aTeJIEM 3HAYEHUE CTENECHU C PAllMOHAJIbHBIM
ITOKA3aTeJEM LEIbIMU YUCIAMU U
JECATUYHBIMU IPOOSIMH.
CpaBHMBATh U YIOPSIAOYNBATH
palMOHAJIBHBIE U UPPALIMOHAJIbHBIC YHCIIA,
3alMCaHHbIE C IIOMOILBIO KOPHS n-U
CTEIICHH, CTEIIEHU C PALIMOHAIbHBIM
IIOKa3aTeJIEM.
BpINONHATH TOXKIECTBEHHBIE
peoOpa3oBaHus BEIPAKEHUS,
COJZIEpXKAIIEro KOPEHb 1-i CTENEHU,
CTEIEHb C PallMOHAIILHBIM MOKA3aTEIIEM.
3HAKOMUTBCS C UCTOPUEN Pa3BUTHS
MaTeMaTUKH
[ToBTOpEHUE, 00001IEHHE, 34 Yucna v BeIYUCIEHUS (3aIUCh, OnepupoBaTh MOHATHEM YUCIOBOTO

CUCTeMaTHU3alng 3HAaHUN

CpaBHEHUE, NEUCTBHS

MHOXECTBA.
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C ICUCTBUTEIHLHBIMHU YUCIIAMH,
YUCJIOBas MPSMast; TIPOICHTHI,
OTHOIICHHSI, TIPOTIOPITUY;
OKpYTJICHUE, IPUOJIMIKEHNE,
OLICHKA)

AKTyaJIu3upOBaTh TEPMUHOJIOTHUIO U
OCHOBHBIC JICHCTBUS, CBSI3aHHEIC

C YHCJIaMH: HaTypaJIbHOE YMCII0, MMPOCTOE
1 COCTaBHOEC YHCJIO, JICTIMMOCTD
HATypaJbHBIX YUCEII, TPU3HAKH
JE€IMMOCTH, LIEJI0€ YHUCII0, MOIYJIb YHUCIIA,
OOBIKHOBEHHAS U JIECSITUYHAsS JIPOOb,
CTaHJApPTHBIN BUJ YUCIIA,
apru(pMETUUECKUM KBaJIpaTHBIN KOPEHb.
BpImonHATh 1eiCTBUS, CpPAaBHUBATH U
YIOPSAJI0YUBATH YUCIIA, PECTABISTh
Yyycia Ha KOOPIAUHATHOW MPSAMOH,
OKPYTJISITh YKCJIA; BBIMOIHATh TPUKUJIKY
Y OLICHKY pe3yJibTaTa BEIYUCIICHUH.
Pemars npaktuyeckue 3amauu,
cojeprKalue MpoLeHThI, J0JI1, YacTH,
BBIpAXKaIOI1E 3aBUCUMOCTH:

CKOPOCTb — BPEMS — PaCcCTOSTHUE,

IIeHa — KOJIMYECTBO — CTOMMOCTD,

00bEM pabOThI — BpeMs —
MIPOU3BOUTEILHOCT TPY/Ia.

Pa3buparth peasibHbIC )KU3HECHHbBIC
cuTyanuu, GopMyIupoBaTh UX Ha SI3bIKE
MaTeMaTUKH, HaXOJUTh pPEIICHuE,
MPUMEHSIS MaTeMaTUYECKUM anmnapar,
HHTEPIPETUPOBATH PE3YIIbTAT
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TekcToBbie 3a7a4u (pellieHHe Pemarthb TEKCTOBEIE 3a4a4n
TEKCTOBBIX 33/1a4 apU(PMETUUECKUM | apu(PMETHUECKUM CIIOCOOOM; U3BIEKATh
U areOpanyeckuM crocobamm) HEO0OXOIMMBIE JJaHHBIC, TPE/ICTABIICHHBIC

B BepOAJIbHOM, TpauueckoM U
Ta0JIMIHOM BHJIC.

Pemate TekcTOBBIC 331241 € TTOMOIIBIO
BBEJICHHSI TIEPEMEHHBIX, COCTABIISATh
ypaBHEHUSI, HEPABEHCTBA, CHCTEMBI
ypaBHEHUH U HEPABEHCTB 10 yYCIOBHUIO

3aa4u
AnreOpandyecKue BhIpaKeHUs OnepupoBaTh MOHATHSIMU:
(mpeoOpa3oBaHue anreOpandeckux | CTENEHb ¢ LEIbIM MMOKa3aTeeM,
BBIPAKECHUH, JOMYCTUMBIE apumeTHYecKuil KBaJpaTHbIN KOPEHb,
3HAYEHMUS) MHOT'0OYJICH, ainredpandeckas 1poob,
TOXJIECTBO.

BpInONHATE OCHOBHBIE AEHUCTBUSL:
BBITIONTHATH PacueThl Mo (popmyam,
npeoOpa3oBbIBATh IIEJIbIE, IPOOHO-
palMOHANIbHBIE BBIPAXKEHUS

U BBIPQXXEHUS C KOPHSIMHU,
peai30BBIBATH PA3N0KEHUE
MHOTOYWICHA Ha MHOXHUTEIIH,

B TOM YHCJIE C UCTIOJB30BAaHUEM (OPMYIT
pPa3HOCTH KBaJIpaTOB, CYMMBI U Pa3HOCTH
KyOOB, KBajjpaTa CyMMBI ¥ Pa3HOCTH,
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Ky0a CyMMBI ¥ pa3HOCTH; HAXOJAUTh
JIOITYCTUMBIE 3HAYCHUS TTePEMEHHBIX
JUTSL IPOOHO-pallMOHATBHBIX BRIPAYKEHUN
KOpHEM.

MopenupoBath ¢ MOMOIIBIO (hopMy
peasTbHBIE TIPOIIECCHI U SIBICHUS

b

dyHKIIUK (MTOCTPOEHUE, CBOMCTBA
W3y4YEHHBIX () YHKIIUH;
rpaduyeckoe pelieHue ypaBHeHU !
U UX CUCTEM)

OnepupoBaTh NOHATUSAMU: PYHKITHS,
rpaduk QyHKINM, HYIU (QYHKIIUH,
MIPOMEXYTKH 3HAKOIIOCTOSHCTBA,
MIPOMEXYTKH BO3PACTaHUs, IPOMEKYTKHU
yObIBaHUs1, HAUOOJIbIIIEE U HAUMEHBIIIEE
3HaYeHUs QPYHKIIHHU.

AHaIM3UpOBaTh, CPAaBHUBATD,
00CyXJ1aTh CBOMCTBA (PYHKITUH, CTPOUTH
uX rpauKH.

OnepupoBaTh MOHATUSIMU: TIPIMAast
IIPOITOPITMOHATLHOCTD, 0OpaTHAs
POMOPLUHUOHATILHOCTD, TUHEHHAS
byHKIMS, KBagpaTUIHas QyHKIUs,
napaboJa, runepoosa.

Hcnonb3oBath rpaduku AJisi ONpeeIeHUs

CBOMCTB, IIPOLIECCOB U 3aBUCUMOCTEH,
JUTSL pelIeHus 3a1a4 U3 JPYruX y4eOHbIX
IIPEAMETOB U PEATbHOM KU3HU;
MOJIETMPOBATh C MOMOIIbIO FPaPUKOB
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peanbHbIE IPOLIECCHI U SABICHUSA.
Bripaxxats GpopmynamMu 3aBUCUMOCTH
MEXKy BEJIMYMHAMU, MOJIEINPOBATh
peanbHbIE IIPOLIECCHI

OBUIEE KOJIMYECTBO 136
YACOB I10 I[TPOTPAMME
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OEJIEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«TEOMETPUSI» HA YIJIYBJEHHOM YPOBHE B 7-9 KJIACCAX

INOACHUTEJIBHAA 3AIINCKA

['eomeTpust Kak OIMH W3 OCHOBHBIX Pa3/I€JOB IIKOJIbHON MaTEMAaTUKH, UMEIOIIHNI
CBOCH LENbI0 O0ECHEeYUTh M3yYEHUE CBOMCTB M pa3MepoB (PUTYp, UX OTHOLIEHUH U
B3aMMHOE PACMOJIOXKEHHUE, ONUPACTCA Ha JIOTUYECKYIO, JO0Ka3aTeNbHYIO JIMHUIO.
[leHHOCTP UW3YyYEHHS TEOMETPUM HAa YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHUs
3aKJIIOYaeTcss B TOM, YTO OOYyYaloOIIMICs YYHMTCS MPOBOJAUTH JOKa3aTeJbHbIE
paccyXJIeHus, CTPOUTb JIOTMUECKHE YMO3AKIIIOUEHUS, JIOKa3blBaThb HCTUHHBIC
YTBEPXKJIEHUS W CTPOUTb KOHTPIPUMEPHI K JIOKHBIM, IPOBOAUTH PACCYXIECHUS
«OT TPOTHBHOTO», OTJIMYATh CBOICTBAa OT MPHU3HAKOB, (HOPMYIHUPOBATH OOpaTHBIE
yrBepkaeHuss. Ocoboe 3HaueHue AOoKa3aTenbHas JIMHUS UMEeT s YriiyOJa€HHOro
U3Y4YEHHUS] MaTEMAaTUKH.

Llenbro M3yyeHUs: TEOMETPUHM SIBIIIETCS MCIOJIb30BaHUE €€ KaK MHCTPYMEHTa IpU
pEILIEHUH KaK MaTeMaTHUECKUX, TaK U MPAKTUUYECKUX 3a/1a4, BCTPEUAIOIINXCSI B peasIbHOU
Ku3HU. OOydaromuiicss AOHKEH HAyYUThCA ONPEIEsITh T'€OMETPUUYECKYHO (UTYpY,
ONHCHIBATh CJIIOBAMM YEPTEX WM PUCYHOK, HAWTH IUIOMIAJIb 3E€MEJIbHOIO YYacTKa,
paccuuThIBaTh HEOOXOJUMYIO JJIMHY OITOBOJIOKOHHOIO Kabens uiau TpeOyemble
pa3Mmepbl rapaxa JJjisi aBTOMOOWJIsSl. DTOMY COOTBETCTBYET BTOpasi, BBIUMCIUTEIbHAS
JUHUS B UW3y4eHMM reomeTpud. [lpu pemieHuM 3agad MNpakTHUECKOTO XapakTepa
OOy4YalOIIMICS YYUTCA CTPOUTh MaTEMaTUYECKUE MOJEIN PEATbHBIX >KHU3HEHHBIX
CUTyalluid, TPOBOAUTH BBIUMUCICHUS U OLEHUBATh AaJE€KBATHOCTh TOJYYEHHOTO
pe3yJbTara.

Oco0eHHOCTh y4eOHOTr0 Kypca yriTyOIEHHOTO U3yYEHUsI TEOMETPUU COCTOUT B TOM,
4TO 00ydaroluecs He MPOCTO 3HAKOMSTCS C ONpPEAeNEHHbIMUA NOHATUSIMU, @ YBEPEHHO
oBnazneBatoT MMH. CyIIECTBYIOUIME TEMbI MPOrpaMMbl 0a30BOr0 Kypca I'€OMETPUU
u3ydarorca Ha Oosee TIIyOOKOM YypOBHE, a OOydarommecs HpHOOPETaroT YMEHHS,
MIOMOTAIOIME UM YBEPEHHO NPHUMEHSTh CBOM 3HAHHUS HE TOJBKO B MAaTEMaTUKE, HO U
B CMEXHBIX MpeaMeTax, Mpexiae Bcero Gpusnke u nHPOpMaTUKe, a TaKXKe MOJIb30BaTHCS
NOJy4YEHHBIMU 3HAaHUSMH MIPU PEIICHNUHU MPAKTUYECKUX 3a/1a4.

CornacHo yuyeOHOMY IUTaHy B 7—9 Kilaccax U3y4yaeTcst yriyOoa€HHbIA ydeOHbII Kypc
«['eomeTpusi», KOTOPBIA BKIIOYAET CJEAYIOUIME OCHOBHBIE pa3feibl COACpPKaAHUS:
«Havama reomerpum», «TpeyronbHukn», «OKpYyKHOCTBY, «UeETBIPEXYTOIBHUKNY,
«ITonoduey», «InemMeHTsl TPUroOHOMETpUN», «llnomaan», a Takxe «MeToa KoopAuHAaTY,
«Bexrops», «[IpeoOpazoBaHus MIIOCKOCTH.

OOmiee YMCIO YacOB, PEKOMEHJOBAaHHBIX JUIS HW3Y4YEHHUsS Y4eOHOro Kypca
«I"'eometpusi», — 306 yacoB: B 7 kinacce — 102 ygaca (3 vaca B Heiel0), B 8 Kiacce —
102 gaca (3 yaca B Hezenmo), B 9 kinacce — 102 gaca (3uaca B HEZIeIO).
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COJAEPXKXAHUE OBYUYEHUASA

7 KJIACC

HayaJjia reomerpuu

Hctopust BOBHUKHOBEHHUS U pa3BUTUA reoMeTpur. HauanbHbIe TOHSITHS T€OMETPUH.
Touka, mnpsimas, oTpe3ok, jayd. [loHsTue 00 akcuome, Teopeme, J10Ka3aTelbCTBE,
OIIPEIETICHUH.

B3anMHOe pacnonoxkenue ToueKk Ha mpaAMon. HM3MepeHue IIHMHBI OTpe3Ka,
PACCTOSIHUE MEXIY TOUKAMU.

[Tonynnockocts u yroi. Bunsl yrios. MIsMepenue BennunH yrioB. BepTukanbHbie
Y CMEXHBbIE yriibl. [lapannensHble U NEPIEHIUKYISIPHBIE ITPsAMbIE. PaccTosiHME OT TOUKH
IO IpsiIMOU. buccekTpuca yria.

Jlomanas. Bupabsl nomasbix. [lnmmHa gomanou. MHoroyronpHuku. Ilepumerp
MHOTOYroJibHUKA. [IOHATHE O BBITYKJIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuyHbBIE MpeACTABICHUS O PABEHCTBE (PUTYp, UX PACIIONIOKEHUU, CHMMETPHUH.

[Ipocreimme noctpoenus. MHCTpyMEHTHI 11 U3MEPEHUM U TOCTPOCHU .

TpeyroabHuku

Buael  TpeyrosbHUKOB:  OCTPOYIOJIbHBIE, IPAMOYIOJBHBIE, TYIOYIOJIbHBIE,
paBHOOEIpEHHBIE, PABHOCTOPOHHKE. Mennana, OucceKTprca U BbICOTa TPEYTOJIbHUKA.

PaBenctBo  TpeyrosbHuUKOB. IlepBblii W BTOPOM  NPU3HAKM  PaBEHCTBA
TpeyrojbHUKOB. PaBHOOEOpEeHHBIE TPEYroJbHUKA W WX CcBoMcTBa. Ilpu3Hak
paBHOOEPEHHOT0 TPEYTOJbHUKA. TpeTHii MpU3HaK PAaBEHCTBA TPEYTOJbHUKOB.

CoOTHOLIEHUS MEXKIY CTOPOHAMHM U YIJIAMH TpeyroibHukKa. HepaBeHCTBO
TpeyrojpHuka. HepaBeHCTBO O JJIMHE JJOMAHOM.

Cummerpuunbie (urypsl. OCHOBHBIE CBOMCTBA OCEBOW cuMMeTpuu. lIpumepsi
CUMMETPHUH B OKPYKAIOIIEM MUPE.

IMapajnensbHbie npsiMbie. CyMMa yIri10B MHOIOyT OJIbHHKA

[TapaynenbHOCTh NPSAMBIX, HCTOPUYECKUE CBEACHMS O NocTysaTe EBkinaa u o poiau
JlobaueBCKOro B OTKPBITUM HEEBKIMAOBOM reoMerpuu. CBoilcTBa M IpHU3HAKU
napajyieNibHbIX OpsiMbIX. CyMMa yriioB TpeyrojbHUKA. BHEIIHWE YIIbl TPEyroibHUKA.
CymMma BHYTPEHHHMX YIJIOB MHOI'OYIOJIbHHKAa M CyMMa BHEIIHUX YIJIOB BBITYKJIOTO
MHOT'OYT'OJIbHHKA.

IIpsimoyroJibHbIE TPEYr 0JIbHUKH

IIpu3Haku paBeHCTBA NPSIMOYIOJBHBIX TPEYroJbHUKOB. llepnenaukyisap u
HakJIOHHas. CBOWCTBO MeIMaHbl NPSIMOYTOJIBHOTO TPEYroJIbHUKA, IPOBENEHHOU
K runorenyse. [IpsaMoyroyibHbINi TPEYroJbHUK € yriioM B 30°.

OxkpyxHOCTH
[ToHATHSL OKPYXKHOCTH M Kpyra. DJIEMEHTBl OKPYKHOCTH M Kpyra: LEHTp, PaJnyc,
JAAMETp, XOpAa, UX CBOMCTBA. B3auMMHOE pacIioyIoKEHHUE OKPYKHOCTU U IPSIMOM.
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KacarenbHas u cexymas K okpykHocTU. OKpy»XKHOCTb, BOUCaHHasA B yroJl. [Ipocreiinme
IIOCTPOEHHMS C IIOMOILBIO IUPKYJIISA Y TMHEHKH.

I'eomeTpuuyeckure MmecTa TO4EK

[lTonsiTE O TEOMETPUYECKOM MECTE TOUECK. [[pruMepbl reOMETPUUECKUX MECT TOUYEK
Ha IUIOCKOCTU. buccekTpuca yria WM CEpelIMHHBIA MEPNEHAUKYISP K OTPE3KY Kak
reoMeTpuuecKkue Mecta Touek. OnrcanHas OKpy>KHOCTb TPEYToJibHUKA, €€ 1IeHTp. MeTo
F€OMETPUYECKUX MECT TOYEK ITPU PEIICHUH TEOMETPUUYECKUX 3a/1a4.

IMocTpoeHust ¢ TOMOIIBIO HUPKYJISI M TUHEHKH
Uctopuueckue cenenns. OOG0CHOBaHUS MPOCTEUILNX MOCTPOCHUM, ATaNbl 3a1a4u
Ha NIOCTPOEHHUSI, pEUIEHUE 33724 Ha IOCTPOEHUE HUPKYJIEM U JIMHEHUKOM.

8 KUIIACC

YeThIPEXYroJbHUKH

[Tapannenorpamm, ero npu3Haku u cBoctsa. [IpsMoyronbHUK, poMO, KBaApaT, UX
NPU3HAKK U cBOKMcCTBA. Tpamenus. PaBHoOenpeHHas Tpanenusi, €€ CBOMCTBA U MPU3HAKH.
[IpsimoyrosibHas Tpanenus. CpeaHss JMHASA Tpaneuu.

CpenHsiss nMHUSA TpeyrojdbHUKA. MeTOo[ yIBOEHUS MEIHAHbl TPEYroJbHUKA.
Teopema o0 nepeceyeHn MEAUaH TPEYTrOIbHUKA.

Teopema Daieca, Teopema 0 MPONMOPUUOHAIBHBIX OTpe3kax. Teopema BapuuboHna
JUISI IPOM3BOJIBHOTO YETHIPEX YT OJIbHUKA.

LeHTpalibHO-CUMMETPUYHBIE (PUTYPBI.

IHoxo0ue

[TogoOue TpeyroabHukKoB, KodhduimeHnt mnomodusa. I[lpusHaku mogO0UsS
TpeyroJbHUKOB. [I[puMeHeHre mo1o0us mpy pereHn TeOMETPUUECKUX U TPAKTUIECKUX
3ajady.

ITnomaanp

[Tonsarue o mmomaau. CBoiicTBa miomanaei reomerpuyeckux duryp. [pocreitmme
dbopMyBl IS TUIOMIAA TPEYrojdbHUKA, MapajijieiorpaMMa, poMOa H TpPAIeIHH.
[Tnomaau nogoOHbIX Guryp. OTHOIIEHUE TUIONIA/IEH TPEYTOJIbHUKOB.

Teopema Iudaropa
Teopema Iludaropa. Ilpumenenue Teopembl Iludaropa mnpu pemreHun
MPAKTUYECKUX 3a7a4.

DJIeMeHTbI TPUT OHOM €TPUH

CuHyc, KOCHMHYC, TAaHT€HC M KOTAHI€HC OCTpPOTrO yriia MpsIMOYIrOJIbHOTO
TpeyrojibHUKa. TpuroHomerpuueckue GyHkuuu yraoB B 30°, 45° wu  60°.
[TponoprioHanbHbIE OTPE3KHU B IPSIMOYTOJILHOM TPEYTOJIbHUKE.

Yriabl 1 4eThIPEXYTOIbHUKH, CBA3AHHBIE C OKPY/KHOCTBIO
Bnucannbsle ¥ LEHTpajdbHbIE YIJIbl, YIOJl MEXKIY KacaTeJbHOW M XOpAOW. YTJbl
MEXIYy XOpJaMy M CeKyIIMMHU. BriucaHHble U ONUCaHHBIE OKPYKHOCTU TPEYrojbHUKA
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U 4eThIpEXyroiabHuku. CBOMCTBA M MPU3HAKKM BIHMCAHHOTO YETBIPEXYTOJbHUKA.
B3aumHoe pacmnonokeHue JByX OKpykHocTeil. Kacanue okpyxHocredt. OOmiue
KacaTelIbHbIE K ABYM OKPY>KHOCTSIM.

9 KUIACC

Peurenue TpeyrojibHUKOB

Cunyc, kocunyc, Taureic yrioB ot 0° mo 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXAeCTBO. DOpMYyIbl NpUBEACHUA. PellieHne TpeyrosbHUKOB. TeopeMa KOCUHYCOB U
TeoOpeMa CHUHYCOB. PelleHue mNpakTU4YeCKHX 3a4ad C MCIOJIb30BAHUEM TEOPEMBI
KOCHHYCOB M TEOPEMBI CUHYCOB. PellleHne 3a1a4 reOMeTprIeCKO ONTHKH.

Tpuronomerpuueckue GopMyIbl IS TUIOMIAIA TPEYroJdbHUKA, TapajjeorpaMmma,
pomOa, Tpanenuu. @Dopmyna IT'epona. @DopMyna  UIOMIAAA  BBIITYKIOTO
YETBIPEX YT OJIbHUKA.

Iloxo0ue TpeyroabHUKOB

Xopael U TOAOOHBIE TPEYrOJIBHUKKA B OKPYXXHOCTH. Teopema O TpPOW3BEICHHUH
OTPE3KOB XOPJA, TEOPEMBI O MPOU3BEACHUM OTPE3KOB CEKYIIMX, TEOPEMA O KBaJpaTe
KacareynbHOU. [IpuMEHEHHne NpU PEIICHUM T€OMETPUYECKUX 3anad. Teopembl YUeBbl u
Menenas. IlonsgTue o roMOTETHH.

Meton KoopaAMHAT

VYpaBHeHUE TPSIMOI Ha MIIOCKOCTH. Y TJI0BOM KOA(M(ULIMEHT U CBOOOHBIN UJieH, UX
reoMeTpuueckuii cmpici. IlapamiensHOCTh M MEPHEHAMKYISIPHOCTh MNPAMBIX (Uepes
yrji0BoM Kod(PphULIHEHT).

YpaBHEeHHE OKPYXXHOCTH. HaxokIeHue nepecedyeHUd OKPYKHOCTEW U IPSAMBIX
B KoopauHarax. OopMmyna paccrosHus OT TOYKM 10 Ipsamou. Ilnomans
napajuieiorpaMMa B KOOpJAMHAaTaX, MOHATHE OO0 OpPUEHTHUPOBAHHOM IUJIOIIAJIN.
IIpuMenenne MerToga KOOpPAMHAT B IIPAKTUKO-OPUEHTUPOBAHHBIX TI'€OMETPUYECKUX
3a/1a4yax.

BekrTopsl

Bektopel Ha mmiockocTH. ClOXEHWE UM BBIUMTAHHE BEKTOPOB — IIPAaBHIIA
TPEYroJIbHUKA W IapajulejiorpaMMa. YMHOXKEHHE BEKTOpa Ha 4ucio. KoopauHartsl
BekTOpa. CJ0XeHuWe W BBIUMTAHME BEKTOPOB, YMHOXXEHHME BEKTOpa Ha YHUCIIO
B KoopauHarax. [IpumeHenne BeKTOpoB B (pU3HKE, LIEHTP MacC.

[Tonsitue o 0a3zuce (Ha miIockoctn). Paznoxkenus: BekTopoB 1o 6azucy. CkaiasipHoe
IIPOU3BEICHUE BEKTOPOB, I'€OMETPUYECKUN CMBICI M BBIPAKECHHE B JIEKAPTOBBIX
KoopauHatax.  JucTtpuOyTMBHOCTH  CKalisipHOro  mpousBeaeHusa.  CkaispHoe
IIPOU3BEIICHUE U ITpoeuupoBaHue. IIpumMeHeHne CKaasipHOro NpOU3BEACHUS BEKTOPOB
JUIl HaxOKIEHMs JUIMH WM YIJoB. PemieHue reoMeTpryecKux 3amad € IOMOLIBIO
CKAJIIPHOTO IPOU3BEICHUS.
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JlJINHA OKPY/KHOCTH M INIOIIAAL KPYra

[IpaBrusIbHBIE MHOTOYTOJIBHUKH. J[TMHA OKpYKHOCTH. [ 'pagycHas ¥ paauaHHas Mepa
yrjla, BBIYMCICHUE [JIMH Iyr OKpyXHocTed. I[Dmomaaes Kpyra, cexkropa, CErmMeHra.
Hcropuueckue cBeeHUs 00 U3MEPEHUH AJIMHBI OKPYKHOCTHU U IUIOIIAIU KpyTa.

JIBUKeHMSI IJIOCKOCTH

HenTpanbnas cummerpusi. LlenTpanbHo-cuMMmeTpruuHble ¢purypsl. [loBopot. OceBas
cummerpust. OUrypbl, CAMMETPUYHBIE OTHOCUTEIBLHO HEKOTOpOoU ocu. [lapamnenbHbin
IIEPEHOC.

[Tonsitne nBUXeHUs U ero cBoiicTBa. PaBenctBo Quryp. IlposiBienus cummerpun
B IIPUPOJE, IKUBONMUCH, CKYJIbOTYype, apxXurekrype. Kommozuuum ABUKEHUN
(npocreiiie npumepsl). [IpuMeHeHre B reoMeTpUYecKuX 3a/1auax.

INPEAMETHBIE PE3YJIbTATDBI

K xoniry obyuenus B 7 kjacce 00ydaroUIuiics MOMYYUT CIACAYIOLIUE MTPEIMETHBIC
PE3YNbTATHI:

Pacno3naBath u3ydeHHbBIE TeOMETpHUYECKHE (UTYpBI, OMPEICNISTh MX B3aUMHOE
pacnoyioeHue, u300pakaTb TreoMeTpuyeckue (Uryphl, BBINIOJHATH  UYEPTEKHU
[0 YCJOBUIO 3ajaud. M3MmepsATs JMHEWHBIE W YIJIOBBIE BEJIMYWHBI. Pemars 3amauun
Ha BBIUMCJICHUE JIJTMH OTPE3KOB U BEJIMYMH YTJIOB.

JlenaTh NMPUKUJIKY ¥ OLIEHKY JIMHEMHBIX U YTJIOBBIX BEJIMYHH MPEIMETOB B peaIbHON
KW3HHU, pa3MepoOB IMPUPOJHBIX OOBEKTOB. PazamyaTh pa3Mmeppl 3THX OOBEKTOB
10 TIOPSKY BEJTUYUHBI.

CTpouth 4epTexKHr K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCsi MpU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, UCIIOJIB30BATh MTPU3HAKHU U
CBOICTBa paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUH 3a]1a4.

[IpoBOIUTE JIOTMYECKUE PACCYXKIACHHUS C HCIOJIB30BAHUEM T'€OMETPUYECKHUX
TEOPEM.

[Tonp30BaThCsi MpU3HAKAMU  PABEHCTBA  MPSAMOYIOJbHBIX  TPEYTOJIbHUKOB,
CBOMCTBOM MEJHMaHbl, MPOBEAEHHONW K THUIIOTEHY3€ MNPSIMOYrOJbLHOIO TPEYroJIbHUKA,
B PELICHUHU F€OMETPUUYECKUX 3a]ay.

OnpenensaTe NapaJieIbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpbie oOpa3yer
C HUMH cekymas. Onpenensarb NapauieIbHOCTh IPSAMBIX C ITOMOIIBI0 PaBEHCTBA
PAcCCTOSTHAM OT TOYEK OJHOU MPAMOM 10 TOUEK APYrOr MPSIMO.

Pemrars 3amaun Ha kierdaroi Oymare.

[TpoBOANTL BBIYMCICHUS M HAaXOJHWTh YHMCIIOBbIC M OyKBEHHBIC 3HAYCHHUS YIJIOB
B TEOMETPUYECKUX 33/layaX C UCIOJIb30BAHUEM CYMMBI VIJIOB TPEYrOJbHUKOB
U MHOIOYIOJIbHHMKOB, CBOMCTB  yIJIOB, OOpa30BaHHBIX TIpH  IEPECCUCHUU
JIBYX MapajuleibHBIX MPSAMBIX CEKYIIe. Pemarh npakTuueckue 3aauu Ha HAXO0XKJICHUE
YTJIOB.
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Bnaners nonsitueM «reoMerpuueckoe mecto Touek» (aanee - 'MT). Onpenensite
OMCCEKTpUCY yIia U CEPEIUHHBIN neprneHauKyisap Kk orpe3ky kak ' MT. Tlonb3oBaThcs
noHatueM ['MT npu Joka3aresnbCTBE €OMETPUUECKUX YTBEPKIACHUM U IIPU PELICHUU
3a/1ad4.

@opMynUpPOBaTh OMNPEIACICHUSI OKPYXHOCTH M Kpyra, XOpAbl W JIHaMETpa
OKPY>KHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMU. ¥ METh JOKA3bIBATh U MPUMEHSTH 3TH
CBOMCTBA IIPU PEILLICHUU 3a/a4.

Brnanerp noHsATHEM OMMCAHHON OKOJIO TPEYT OJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh
e¢ meHtp. Jloka3piBaTh W HCIMONB30BaTh (PAKTBI O TOM, YTO OWCCEKTPHUCH YTJIOB
TPEYTrOJIbHUKA IMEPECEKAlOTCs] B OJHOM TOYKE, M O TOM, YTO CEpPEAUHHBIC
MEPNEHIUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAOTCS B OJHOM TOUKE.

Brnanerp mnoHATMEM KacaTeIbHOM K OKPYKHOCTH, TIIOJB30BaThCs TEOPEMOU
O NEPHNEHIMKYJISPHOCTH KacaTelIbHOM W paauyca, MPOBEAEHHOIO K TOYKE KAaCaHUs.
Jloka3bpIBaTh paBEHCTBO OTPE3KOB KACATEIBbHBIX K OKPYKHOCTH, MIPOBEIEHHBIX U3 OJTHOU
TOYKH, U IPUMEHSTH 3TO B PEIICHUH T€OMETPUUYECKUX 3a7a4.

Jloka3bIBaTh U MPUMEHSTH MIPOCTEUIINE T€OMETPUUYECKUE HEPABEHCTBA, [IOHUMATh
VX TIPAKTAYECKUN CMBICIL.

[IpoBOIUTE OCHOBHBIE TE€OMETPUYECKUE MOCTPOCHUS C MOMOIIBIO LUPKYIS U
JIMHEVKHU.

K koHiy oOyuenus B 8 kiacce o0ydarouuiicss NOJyYUT CIAEAYIOUIUE MPEAMETHBIE
pe3yJbTaThl:

Pacnio3HaBath OCHOBHBIE BUJIbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MOJIb30BATHCS
VX CBOWMCTBAMMU IIPU PELICHUU NeOMETPUUECKUX 3a1ad. Paznuyars MpU3HAaKU U CBOMCTBA
napasuienorpamMmma, pom0a u npsIMOYTOJIbHHUKA, TOKA3bIBATh UX U YBEPEHHO MPUMEHSThH
[P PELIEHUH T€OMETPUUECKHUX 3a/1ay.

Hcnonp30BaTh CBOMCTBA TOUKH MEPECEUEHUST MEIMAH TPEYTrOJIbHUKA (LIEHTpa Macc)
B PEILICHUH 3a/1a4.

Bragete moHATHEM CpeqHEH JIMHUMA TPEYroJIbHUKA W TPalelUH, IPUMEHITh HUX
CBOWCTBA NpU PEIICHUH I€OMETPUYECKUX 3ajad. Mcmonws3oBath Teopemy Daneca u
TEOPEMY O MPOIMOPLUOHAIBHBIX OTPE3KaxX, IPUMEHATh UX JJISl PEIIECHUS MPaAKTUYECKHUX
3a1ad.

Pacno3HaBath LIEHTPaJIbHO-CUMMETPUUHBIE (PUTYpBI U UCHOJIb30BaTh UX CBOMCTBA
NP pelIeHUH 3a/a4.

Brnagets nDOHATHSMU 1OAOOMS TPEYrOJIbHUKOB, Kod(dpuuueHta mnonoowus,
COOTBETCTBEHHBIX JJIEMEHTOB MOJOOHBIX TPEYrojJbHUKOB. VMeTh mpencraBieHue
0 TpeoOpazoBaHUM TOA00MS U O TOAOOHBIX ¢urypax. llomp3oBarbes MpU3HAKaAMU
nofo0ust TPEyroJIbHUKOB TPU PpELIEHUH TeoMeTpuueckux 3aaad. JlokaspiBath u
NPUMEHATh OTHOUIEHUS MPOMOPLUUOHATIBHOCTH B MPAMOYTOJBHBIX TPEYroJbHUKAX.
[TpumeHsTh Mogo0ue B MPAKTUYECKUX 3a7ayax.
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BrIBOIUTE M MCTONB30BaTh MpOCTEHIIME (GOPMYIBI AJs JIOMIAAN TPEYrojJbHHUKA,
napajuiesorpamMma, pomoa v Tpaneuuu. BeraucisTh (pa3inuyHbIMU CITIOCOOAMM) TUIONIAIb
TPEYrOJIbHUKA M IUIOMIAJM MHOTOYroJbHBIX (uryp (mosib3ysich, Ille HEOOXOAMMO,
KaJbKYJIATOPOM).  3HaThb  OTHOLIEHWE  Iulomiazed  MoAOOHBIX  Quryp u
IIPUMEHSTh NPU PEIICHUH 3a1ad. [I[puMeHSATh NMOlydeHHBIE YMEHHUS B IPAKTHUYECKUX
3a/1ayax.

[Tonb3oBaTbest Teopemoi Iludaropa s pemieHHss TEOMETPUUYECKUX U
nmpakTH4ecknx 3agad. CTpouTh MAaTeMaTUYECKYIHO MOJENb B INPAKTUYECKUX 3aJadax,
CaMOCTOSITEIBHO JIEJIATh YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JJIMHBI.

Bnaners noHsTHEM BIMCAaHHOTO M LEHTPAJIBHOTO yIJja, yriia MEXAY KacaTeabHOU U
XOpAOH, ONMMCAaHHOM M BIMCAaHHOM OKPYKHOCTH TPEYTOJbHHMKA U YETHIPEXYTOJbHHUKA,
IIPUMEHSITh X CBOMCTBA IIPY PEILICHUU 3a1a4.

[IpuMeHATh MOMy4YEHHBIE 3HAHUS HA MIPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJIEIIN
JUIl  3aJad  peaJbHOM JKW3HM W NPOBOJAWUTH COOTBETCTBYIOIIHUE BBIYMCIICHUS
C TpUMEHEHUWEM TMOoJAo0Us U TPUTOHOMETPUU (MONB3YSICh, TJE€ HEOOXOAUMO,
KAJIbKYJISITOPOM ).

K koniy oOydenus B 9 kiaacce 00yqJaroniuiicss moay4quT CIASAYIOIINE MPEAMETHBIC
pE3YJIbTATHI:

3HaTh TPUTOHOMETPUUECKUE (PYHKIIMU OCTPBHIX YIJIOB, YMETh HaxXOJIUTh C HUX
MOMOIIBI0  Pa3IUYHBIE DJEMEHTBhl MPSMOYTOJIBHOTO TPEYTOJdbHUKA («pEIICHUE
MPSIMOYTOJIbHBIX TPEYrOJILHUKOBY). HaxomuTe (C MOMOIIBI0 KaJbKYJISITOpPA) AJIUHBI U
YTIIBI J7151 HeTAOJMMYHBIX 3HAYCHUM.

[Tonb3oBaThest (opmynamMu TPUBEACHUS W OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIAECCTBOM JUIA  HAXOXKIEHHUS COOTHOLICHUM MEXIYy TPUTOHOMETPUYECKUMU
BEJIMYMHAMM.

Jloka3plBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHUHYCOB, IPUMEHSATHh HX
JUTSL HAXOXKACHUS! Pa3IMYHBIX AJIEMEHTOB TPEYrojbHUKA («pElIeHUuEe TPEYrOoJbHUKOBY),
IIPU PELICHUHU T'€OMETpUYEcKUX 3a1ad. [[puMeHsATh MOJyYEeHHbIE 3HAHUS MPU PEILICHUU
MMPAKTUYECKUX 3a/a4.

[IpuMEHATP TPUTOHOMETPUIO B 3aJa4ax Ha HAXOXKJCHUE IUIOLIAIH, BBIBOJIUTH U
BIAJETh TPUTOHOMETPUYECKUMU  (opMyiaMud I IUIOMIAJAM  TPEYroJbHUKA,
napajuienorpaMma, pom0a, Tpanelnuu, BBIBOAUTH M TpUMEHsTh (opmyny ['epoHa u
dbopMyIy JUIS TUIOMIAIX BBITYKJIOTO YEThIPEXYTOIbHUKA.

Nwmets npencraBieHre 0 rOMOTETUH, IPUMEHSTH B IPAKTUYECKUX CUTYALUAX.

Hcnonb3oBate TeopeMsbl UeBbl 1 MeHemnas npu peleHnu 3a1ad.

Hcnonb3oBaTh T€OPEMBI O BIMCAHHBIX yIIaX, Yriax MEXIY XopAamMu (CeKYIIIMH)
U yrjie MEXAy KacaTelbHOM W XOpAOW MpPH PEIICHUH TE€OMETPUYECKUX 3aiad.
Jloka3pIBaTh U MPUMEHSITH TEOPEMBI O MPOU3BEICHUN OTPE3KOB XOPJ, O MPOU3BEICHUN
OTPE3KOB CEKYIIMX, O KBaJAPATE KACATEIbHON.
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Brnanerp moHATHEM KOOpAWHAT HA IJIOCKOCTH, PabOTaTh C ypaBHEHUEM MPAMOM
Ha IUIOCKOCTU. Bragerh MOHATHAMM YIJ0BOro Ko3(d@guimeHta U cBOOOAHOIO YJIEHa,
NOHUMATh UX FEOMETPUUYECKUN CMBICII U CBSI3b YITIOBOI0 KO3 PHUIIMEHTA C BO3pACTaHUEM
U yObIBAaHMEM JIMHEHMHOW (QYHKIMU. YMETh pelmaTh METOJIOM KOOpJIWHAT 3aJayu,
CBSA3aHHBIE C MAPAUICIBHOCTBI0 W NEPHEHAUKYIAPHOCTBIO IPIMBIX, IIEPECEUYECHUEM
IIPSAMBIX, HAX0XKJIECHUEM TOYEK IIEPECEUCHMUS.

BriBomuTh 1 BIAAETh YpaBHEHUEM OKPYKHOCTH. MCronp30BaTh METON KOOPIAUHAT
JUTST HAXOXKJICHUSI TIEpeCceUCHUN OKPY)KHOCTeW u TpsaMbIX. Bumamets dopmynamu
pPacCTOsIHUSL OT TOYKHU 10 NMPAMOM, IUIOLIAAN HapajuieJorpaMMa B KOOpAUHATAX, UMETh
NOHATHE 00 OpUEHTUpOBaHHOW TuIoWAAW. [loib30BaThCs METOIOM KOOPAMHAT
Ha IJIOCKOCTH, IPUMEHATH €ro IPU PELICHUN TEOMETPUYECKUX U NPAKTUYECKUX 3a/a4.
[IpuMeHsaTE METOA KOOpPAMHAT B INPAKTUKO-OPUEHTUPOBAHHBIX TI€OMETPUUYECKUX
3ajaqax.

Bnaners nonsatrem BeKTOpa. Y METh CKIAABIBATH U BBIYUTATh BEKTOPBI, YMHOKATh
Ha 4YMCJIO, BJIAAETh MPAaBUJIAMU TPEYrOJbHUKA W Iapauiesnorpamma. Bianers
IIPAKTUYECKUMU MHTEPIPETALUAMHU BEKTOPOB. Y BEPEHHO I10JIb30BATHCS KOOpAUHATAMU
BEKTOpA. BirageTs ClI0KEHNEM U BBIYUTAHUEM BEKTOPOB, YMHOKEHUEM BEKTOpPA HA YUCIIO
B KOOpJAMHATaX.

WNmers mnpexacraBieHue o Oa3uce (Ha IUIOCKOCTH). PackianbiBaTh BEKTOPHI
no ©Oasucy. PackianpiBaTh BEKTOpPbl CHJI C [OMOMIBIO MPOEHUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOLIEHUW. [[pUMEHATh MONMydeHHbIE 3HAHUS B TPOCTEUIIINX
bu3nUecKuX 3a1auax.

Brnanerp mNOHATHEM CKaJISIPHOTO NPOU3BENEHUS BEKTOPOB, IMOHMMATh €ro
Ir€OMETPUYECKUN CMBICI M YBEPEHHO IOJIb30BAaThCS €r0 BBIPAXKEHUEM B JIEKAPTOBBIX
KOOpAMHATax. 3HaThb JIUCTPUOYTUBHOCTHh CKAJPHOTO IPOU3BEICHUS M €ro CBS3b
C mpoeunpoBaHueM. [ IpUMEHATh CKAIPHOE MPOU3BEICHUE BEKTOPOB JUISl HAXOXKICHUS
JUTMH U YTJIOB. Pemats reomeTpuieckue 3a1a4u ¢ MOMOIIbIO CKAISIPHOTO IMTPOU3BEACHUS.
Hcnonp3oBaTh CKaIApHOE MPOM3BEIECHUE BEKTOPOB B aireOpandeckux U (QPU3NUECKUxX
3ajaqax.

BiianeTs MOHATHAMU NPABUIIBHOTO MHOI'OYTOJIBHUKA, JUIMHBI OKPY>KHOCTH, JIJIUHBI
JyTA OKPY’KHOCTH M PaMaHHOM MEPBI YIila, BBIYUCIATH IUIONIAb KPyra U €ro 4acTeu.
[lorumare cmbIcT 4yucna 7. lIpUMEHATH NOMy4YEHHBIE YMEHMS IIPU PEIICHHUH
IPAaKTHUYECKUX 3a]a4. 3HaTh HCTOPUUECKHUE CBEACHUS 00 U3MEPEHUU AJIMHBI OKPYXHOCTH
Y ITUIOIIAIN KpyTa.

Hmets mpexacraBieHre O npeoOpa3oBaHUM IIOCKOCTH, O JABMKeHUsAX. HaxoauTtsb
OCH, LIEHTPbl CHUMMETPUM (Uryp, LEHTPbHl MOBOPOTA, HAXOAUTH KOMIIO3HUIIMU
npocTedmmux mnpeodpa3zoBaHuil. IIpUMEHSTh [BMXKEHHS IJIOCKOCTH MpPU PELIEHUHU
r€OMETPUUYECKHUX 3a/1ay.

IIpuMEHATH NMOTYy4YEHHBIE 3HAHUSA HA NIPAKTUKE — CTPOUTH MAaTEMaTHYECKUE MOJIEIIN
U1 3aJad  peajlbHOM JKW3HM W NPOBOJAWUTH COOTBETCTBYIOIIME  BBIYMCIICHUS
C TMpPUMEHEHHEM TOJ00UsS W TPUTOHOMETPUYECKHX (yHKUMHA (MOJB3YsICh, Tae
HEO0OXO0IMMO, KaJbKYJISTOPOM).

61



TEMATHUYECKOE IINTAHUPOBAHUE

denepanbHas pabouas mporpamma | Martematrka. 7—9 xiaccs (yriryOI€HHBIN yPOBEHB)

7 KIIACC
HasBanue paznena KonuuectBo OCHOBHbIE BU/JIbI AESATEILHOCTH
OcHOBHOE coaepkaHue
(TemnI) Kypca 4acoB o0 y4Jaromuxcs
Hauana reomerpun. 28 HcTopusi BOSHUKHOBEHUS U 3HaAKOMUTBCS C UCTOPUEH Pa3BUTHUS

[Ipocrenmme
reoMeTpudeckue QUrypsl

1 ux cBoucTBa. M3mepenue
TE€OMETPUYECKUX BETUYUH

Pa3BUTHUS T€OMETPUU.
HavanbHbIE TOHATHS TEOMETPUHN.
Touka, npsimasi, OTPE30K, JIyY.
[TonsiTue 06 akcuome, TeOpeMe,
JI0KA3aTeJbCTBE, ONPEICICHUN,
CBOMCTBE, IPU3HAKE.

B3anmHOE pacrosioKeHne TOUeK
Ha npssmou. M3mepenne niHbl
OTpPE3Ka, PACCTOSAHUE MEXKIY
TOYKaMHU.

[Tomyrutockocts 1 yromn. Buabr

yriaoB. M3mepeHue BeIMUHH YTI0B.

BepTukanbHbIE U CMEKHBIE YTJIBL.
[lapannensHbie U
MIEPIICHAUKYJIAPHBIEC MPSIMBIE.
buccekrpuca yrna.

Jlomanas. Bunpl nomansix. /[imHa
JIOMaHOWU. MHOTOYrOJIbHUKH.
[lepumeTp MHOTOYTOJIbHUKA.

T€OMETPHUH, IPUMEHEHUEM T€OMETPUH

B PEAIbHOM KU3HU.

@opMyIUpOBaTh OCHOBHBIE ITOHATHSI,
ONPEIETIEHNS U AKCHOMBI.

Pacno3naBatb n3y4eHHbIE
reoMeTpuieckue (pUrypsel, ONpeaessaTb UxX
B3aUMHOE PaCIIOJIOKEHUE, BBIIOJIHATh
YepTEXK 10 YCIOBUIO 3a1a4H.

N3mepsaTh TMHEWHBIE U YTIIOBBIE
BEJIMYMHBI TEOMETPUUYECKUX U
NPAKTUYECKUX OOBEKTOB.

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

Pemars 3aa4m Ha BBIYNCIICHUE UTMH
OTPE3KOB U BEJIMYHH YTJIOB.

PentaTte 3agauu Ha B3aMHOE
pacroioKeHne reoOMeTPUUECKUX QUryp.
[IpoBoauTH KiTacCH(DUKAIUIO YTIIOB,
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[ToHsITHE O BBIMTYKJIBIX U
HEBBINYKJIBIX MHOTOYTOJIbHUKAX.
NHCTpYyMEHTHI 11 UBMEPEHUN U
MMOCTPOCHUI

BBIYUCIISITH IMHENHBIE U YTIIOBBIC
BEJIMYMHBI, TPOBOJIUTH HEOOXOAUMBIE
JI0KA3aTEeJIbHBIE PACCYXKICHUS.

Bbraucnsats nepuMeTphl IPOCTEUINX (HUTYD,
JIOMAaHBbIX.

Paznuuatrhk BBITyKJIbIE U HEBBITYKIIBIE
MHOT'OYTOJIbHUKH, PaBHbIE (DUTYPBI.
[IpoBOAUTH NpPOCTENIINE TTOCTPOCHUS U
U3MEPEHUS C TIOMOIIBI0 HHCTPYMEHTOB

TpeyroapHUKU

19

Menuana, OuccekTpuca 1 BbICOTa
TPEYT OJIbHUKA.

PaBeHCTBO TPEYr OJBHUKOB.
[IepBbIil 1 BTOPOU NPU3HAKU
paBEHCTBA TPEYTOJIbHUKOB.
PaBHOOEIpEHHBIE TPEYTOJBHUKH U
ux cBoucrtBa. [Ipusnak
pPaBHOOEIPEHHOTO TPEYTrOJIbHUKA.
Tperuit npu3HaK paBEeHCTBA
TPEYT OJIbHUKOB.

DUrypsl ¢ 0CEBOM CUMMETPUEN.
[IpuMepsl cuMMeETpUn

B OKpPYKAlOIEM MUpPE

Pacnio3naBath mapbl paBHBIX
TPEYrOJIbHUKOB Ha TOTOBBIX YEPTEKaX
Y Ha KjeTdyaroi Oymare (¢ ykazaHueM
MPU3HAKOB).

OmnpenensiTe Mapbl paBHBIX TPEYTOJIbHUKOB
B TEOMETPUIECKUX KOH(PUTYpAITUIX

(c ykazaHHEM MIPU3HAKOB).

BriBoauTh cienctBus (paBeHCTB
COOTBETCTBYIOIIUX 3JIEMEHTOB)

U3 PaBEHCTBA TPEYTOJIbHUKOB.
Hcnonb3oBaTh MpU3HAKH PABEHCTBA
TPEYroJIbHUKOB B PEIICHUU
reOMETPUYECKHUX 3a/1a4.
DopMyNIMpOBaTh ONPEIEICHUS
OMICCEKTPHCHI, BEICOTHI, MEIHAHBI
TPEYroJIbHUKA; CEPEIMHHOTO
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MEPIICHAUKYJIAPA OTPE3Ka; IepuMeTpa
TPEYrOJIbHUKA, OCH CUMMETPUU (PUTYPBHI.
PacrioznaBath Guryphl ¢ 0ceBOi
CUMMETPHUEM.

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

JIoKa3bIBaTh U MMPUMEHSTH CBOWCTBA U
pU3HAKU PAaBHOOEIPEHHOTO
TPEYTrOJIbHUKA B PEIICHUU
F€OMETPUYECKUX 3a7a4.

Ctpouts yepTexu, pemarhb 3a1a9u

C TTOMOIIBIO HAXOXKJICHHS PAaBHBIX
TPEYIrOJIbHUKOB.

Hcnonb3oBaTh 1udpoBbIE PECYPCHI

JJI TOCTPOEHUM Y UCCIICIOBAHUSI CBOMCTB
U3y4aeMbIX (GUTYyp U KOH(UTypaIuii

[NapannensHocts. CymMmma
YIJI0B MHOTOYT'OJIbHUKA

15

[TapannenbHOCTh NPSAMBIX.
CBolicTBa U IIPU3HAKU
NaPAIIIEIIBHBIX MPSIMBIX.

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

dopMynrupoBaTh NOHITHE NapAJICIbHBIX
NPSIMBIX, HAXOAUTH MPAKTUYECKUE
IpPUMEPHI.

3HAKOMHUTBCS ¢ UCTOPUEH PA3BUTHS
reoMeTpuH, IAThIM noctynaTtoMm EBkinna,
3HaueHueM padot JlobaueBckoro.
N3yyath cBOMCTBA YIJIOB, 00pa30BaHHBIX
MIPU TIEPECEUCHHUH TMAPATITICTBHBIX MPIMBIX
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CEKYLIEN.

IIpoBoAUTE NOKA3aTENBCTBA
MapAJJIEIIBHOCTH ABYX MPSMBIX

C TIOMOIIIBIO YTJIOB, 00pa30BaHHBIX

IIPY NIEPECEUEHNUH ITUX NMPSAMBIX TPEThEHN

MIPSIMOM.
Paznmnuathk cBOMCTBA M MPU3HAKHU

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

CyMMY BHYTPEHHUX YIJIOB
MHOT'OYI'OJIbHUKA ¥ BHEIIHUX YIJIOB

BBIITYKJIOTO MHOTOYTOJIBHUKA.
Haxonuth unciaoBbie U OyKBEHHBIC
3HAQYEHHUS YTJIOB B TEOMETPUUECKUX
3a/1a4ax C UCIOJIb30BAaHUEM TEOpPEM
0 CYMME€ YI'JIOB TPEYTrOJIbHUKA U
MHOT'OYT OJIbHHUKA.

[TpuMeHSTh NMOTy4YEeHHBIE 3HAHUS
IIPU PEHIEHUN TEOMETPUUYECKUX
3a1a4

[IpsimoyroJsibHBIE
TPEYT OJIbHUKHU

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

Jloka3pIBaTh MPU3HAKU PABEHCTBA
MPSIMOYTOJIbHBIX TPEYT OJIbHUKOB.
OnpenensTe napel paBHbIX
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
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PSAMOYTOJIBHOTO TPEYTOJIbHUKA, Ha KJIeT4aTol OyMare U B TeOMETPUUYECKUX
IIPOBENEHHON K TUITOTEHY3E. KOH(pUrypanusx (c ykazaHueM
[IpAMOYTONBHBIN TPEYTOJIBHUK MIPU3HAKOB).

¢ yriom B 30° Hcrnonb30Bare MpU3HAKK PABEHCTBA

MPSIMOYTOJIBHBIX TPEYTOJILHUKOB,
HEPABEHCTBO O HAKJIOHHOW U
NEPIECHANKYJIISIPE B PEIICHUU
r€OMETPUUYECKUX 3a/ad.

JloKa3pIBaTh CBOMCTBO MEINAHBI
MPSMOYTOJIBHOT'O TPEYTOJIbHUKA,
MPOBEIEHHON K THIIOTEHY3€E, U
COOTBETCTBYIOIINM IIPU3HAK; CBOMCTBA U
MPU3HAKU MPAMOYTOJIBHOTO TPEYT OJIbHUKA

¢ yriom B 30°.

[IpuMeHATH MOJIyYEHHBIE 3HAHUS

MIPU PEIIEHUU T€OMETPUUECKUX

3a1ad4.

Pemars 3agaun Ha MpUMEHEHUE CBOMCTB
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
Hcnonb30BaTh NOJYy4YEHHBIE 337241

[IPY PELICHUU MPAKTUYECKUX

3a1a4
I'eomerprueckue 5 CoOTHOLIEHNS MEXKy CTOPOHAMHU BrIBOINUTH IPOCTENIIIE T€OMETPUYECKUE
HEpPaBEHCTBA U yIJ1aMU TPEYTOJIbHUKA. HEPABEHCTBA, IOHUMATh UX IPAKTUYECKUX
HepaBeHcTBO TpeyroibHHUKA. CMBICII.
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HepaBeHCTBO 0 1JIMHE TOMaHOM.
HepaBeHCcTBO Mex Iy
MEPHEHIUKYJISIPOM U HAKIIOHHOM.
PaccrosiHue OT TOYKHM 10 IPSAMOM

Hcnons30BaTh JOKa3aHHBIC
reOMETPUUYECKUE HEPABEHCTBA,
CHMMETPHIO B PELICHUH 3a/1a4

OKpyXHOCTb.
I'eomerpryeckue mecra
touek. [locrpoenus

C IOMOILBIO IUPKYJIS
Y JINHENKU

18

OKpyXHOCTb, XOpZAbl U THAMETPBIL,
UX CBOMCTBA. B3aumHoe
PACIIOJIOKEHHUE OKPYKHOCTHU U
npsmon. KacarenbHas u cexkyias
K OKPYKHOCTH.

OKpyXKHOCTb, BIIMCAHHAS B YIOJI.
[loHsATHE O TEOMETPUUECKOM MECTE
touek. [I[puMeprl reomMmeTprdecKux
MECT TOYEK HA IUIOCKOCTH.
OnucanHasi OKpyKHOCTb
TpeyrojbHUKa, €€ NEHTP.

Meto1 reOMEeTpUYECKUX MECT
TOYEK IPHU PEIICHUN
r€OMETPUUYECKUX 3aay.
O60cHOBaHUS MPOCTEUILINX
IIOCTPOEHHUM, JTallbI 3a4a41

Ha [IOCTPOEHHSI, PELICHHE 3a7a4
Ha IIOCTPOCHUE LIUPKYIIEM U
JMHENKOU

DopmMynHupoOBaTh ONPEICIICHUSA .
OKPYKHOCTH, XOP/Jbl, TMaMEeTpa U
KacaTeJIbHOU K OKpYKHOCTH. M3y4yaTs ux
CBOMCTBA, IPU3HAKH, IIOCTPOCHUE
YepTEXKEN.

HccnenoBarb, B TOM 4HUCIIE UCHIONIB3YS
1M(poBBIE PECYPCHI: OKPYKHOCTb,
BIIMCAHHYIO B yroJI; LIEHTP OKPY>KHOCTH,
BIIMCAaHHOM B YIOJI; PaBEHCTBO OTPE3KOB
KacaTeJIbHBIX.

OBnazneBaTh NOHATUEM OMMCAHHOW
OKPYKHOCTU TPEYIrOJIbHUKA.
dopmynupoBaTh 3TAIbI 3a1a4

Ha MOCTpOEHUE (IIOCTPOEHHUE,
J10Ka3aTesIbCTBO, UCCIIEJOBAHUE),
IIPOBOJUTH 3a7a4y Ha IIOCTPOEHHUE,
OCYILIECTBIIATH OCHOBHBIE [IOCTPOCHUS
LUAPKYJIEM U JIMHEUKOM.

3HAaKOMMTBCS C UCTOPUEN PA3BUTHSA
r€OMETPUH, KIIACCUYECKUMH 3aa4aMu
0 IIOCTPOEHUU
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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 KIIACC
HasBanue pasnena Komunuectso OCHOBHBIE BH/JIbI I€ATEILHOCTH
OcHOBHOE coepKaHne
(TemnI) Kypca 4acoB 00 yJaromuxcs
YeThIpEXYrOIbHUKA 22 [Tapannenorpamm, ero npusHaku 1 | M300paxkaTh U HAXOJUTh HA YEpTEkKAX

cBoiicTBa. [IpsamMoyronasHuk, pomo,
KBaJIpaT, UX IIPU3HAKU U CBOKCTBA.
Cpenssis TMHUSA TPEYrOJIbHUKA.
Tpaneuus. PaBHoOenpenHas
Tpaneuus, €€ CBOMCTBA U
npusHaku. [IpsMoyrompHas
Tpaneuus. CpeaHss TMHUA
Tpaneuuu. Teopema Paneca.
Teopema 0 IpONMOPLHUOHATIBHBIX
orpeskax. Llentp macc
TpeyroyibHuKa. LleHTpaibHO-
CUMMETPHUYHbIE (PUTYPBI

YETBIPEXYTOJIBHUKH Pa3HBIX BUIOB M UX
AJIEMEHTBHI.

DopMyIupoBaTh ONPEIAECICHUS
napajijiesiorpaMma, npsiMOyroabHUKA,
pomMOa, KBajipaTa, Tpaneuuu, paBHOOOKON
Tparneuuu, IpIMOyroJbHON Tpareuy.
Jloka3bIBaTh U UCIOJIb30BATh

MIpY pelICHUH 3a]]a4 TPU3HAKU U CBOMCTBA
napajiesiorpaMma, mpsMOyroabHUKa,
poMOa, KBajipaTa, Tparnenuu, paBHOOOKOH
Tparnennu, IpSMOyTroJIbHON Tpareuy.
Jloka3pIBaTh U MCIOIH30BAThH

pu pelieHuu 3aaa4d Teopembl Daneca

U O IPOMOPLHOHAIILHBIX OTPE3KAX.
@opMynupoOBaTh U JOKA3bIBaTh CBOWCTBA
TOUYKH TIepeCceUeHs] MeIUaH
TPEYTOJbHHUKA; IOTy4YaTh MPEACTaBICHUS
0 METOJI€ Macc, O CBSI3U C (PUBUKOM.
dopMynupoBaTh ONPEILICHNUE U
JI0Ka3bIBaTh CBOMCTBA IIEHTPAILHO-
CUMMETPUYHBIX UTYD.

69



denepanbHas pabouas mporpamma | Martematrka. 7—9 xiaccs (yriryOI€HHBIN yPOBEHB)

Pemate 3agaum ¢ NConb30BaHUEM
CBONMCTB U NPU3HAKOB MapajuiesiorpaMma.
IIpoBoaUTH feneHne OTpe3Ka Ha PAaBHbBIE
YaCTH C IOMOUIBIO LIUPKYJIS U JINHEUKU.
Hcnonb3oBaTh 1udpoBBIE peCypehl

JUISL KCCIIEIOBAHUS CBOMCTB M3Yy4aeMbIX

¢buryp u KoHpUrypamui

[ToxoOue

16

[TomoOue TpeyroibHUKOB,
kodhunmerT mogodus. [Ipuznaku
no100us TPEYTrOJIbHUKOB.
[IpuMeneHue noaoous

IIPU PEIICHUU TPAKTHIECKUX
3a7a4. Beenenue nonaTus
npeoOpa3oBaHus MOI00US U
No00HBIX (UTyp

Haxomuth mogoOHbIE TpeyroabHUKA

Ha TOTOBBIX YEPTEXKaX, YKA3hIBATh
COOTBETCTBYIOIIUE TTPU3HAKU TIOTO0MSI.
OnpenensiTe Mapbl MOJ0OHBIX
TPEYrOJIbHUKOB B TEOMETPUUYECKUX
KOH(UTypanusx.

Pemars 3amaun Ha noxo00OHbBIE
TPEYTOJILHUKHU C TIOMOIIIIO
CaMOCTOSITEIILHOTO TIOCTPOCHMS YePTEKEH
1 HaXOXJICHUS TTOI00HBIX TPEYTrOJHbHUKOB,
C YKa3aHUeM MPU3HAKOB MOI00USI.
[IpoBoaUTH HOKA3aTENHCTBA

C MICTIOJIb30BaHUEM MPU3HAKOB TIOI00MSI.
[IpumMeHSTh MOTy4YeHHBIC 3HAHUS TIPU
pEIICHUH TeOMETPUUYECKUX U
MPaKTHYECKUX 3a]1a4.

3HAKOMHTHCS C MOHATHIMU
npeoOpa3oBaHus MOI00MS U IMOJOOHBIX

¢uryp

70



denepanbHas pabouas mporpamma | Martematrka. 7—9 xiaccs (yriryOI€HHBIN yPOBEHB)

[Inomane 16 [lonsatne miomaau. CBoiicTBa @opMyIMpOBaTh CBOWCTBA ILJIOMIA/H,
TJIOIIA/ICH TEOMETPUUIECKUX (DUTYP. | BBISICHSATH UX HATJISTHBINA CMBIC].
[Ipocreiimme GhopmyIIbl BeiBomuTh hopmMyiibl TII0MAN
JUTSI TUTOIIAIA TPEYTOJIbHUKA, napajiesiorpaMma, TpeyroJbHHUKa,
napajsenorpaMmma, pomoa u Tpanenuu u3 GopMyIbl TIIOMATN
tpanenuu. [lmomany momo0HbIX MpSIMOYTOJIbHUKA (KBapaTa).
buryp Haxonuts momanu guryp,
M300paKEHHBIX HA KJIeTYaToi Oymare,
UCIOJIb30BaTh pa30MeHNEe Ha YacTH U
TOCTPOCHHUE.
Haxomauts momaan mogqo0HbIX Guryp.
Berauciste Tutomany pa3amaHbIX
MHOT'OYTOJIbHBIX (PUTYD.
Pemats 3agaum Ha mIomanb
C IPAaKTUYECKUM COJICpKAHUEM
Teopema [ucdaropa u 18 Teopema [Mudaropa. [Ipumenenune 3HaKOMUTBCS C UCTOPUEH TEOPEMBI

HayaJila TPUTOHOMETPUU

Teopembl [Tudaropa npu peneHnn
MPAKTUYECKUX 3a]a4.
[IponopirioHaIbHbIE OTPE3KU

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

[Tudaropa.

JlokaseiBaTh Teopemy Iludaropa.
JIoKa3bIBaTh COOTHOLLIEHHS MEXKIY
IPOIOPIMOHATIBHBIMHA OTPE3KaMU

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

Pemate 3a7aum Ha TPUMEHEHNUE TEOPEMBI
[Tudaropa, B ToM yucie ¢ NpakTUYECKUM
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COZIEP)KaHUEM.
Onpenenars OCHOBHBIE
TPUTOHOMETpUYECKHUE (PYHKITUU yria

C ITIOMOLIBIO MPAMOYTOJIBHOT'O
TPEYroJIbHUKA, COCTABIIATH TAOJIUITY
3HAYEHUN TPUTOHOMETPUUYECKHUX ()YHKITHIMA
IUIsl OCHOBHBIX YTJIOB.

[IpuMeHATh MOTYyYEHHBIE 3HAHUS U
YMEHUS MPU PEUIEHUN MPAKTUYECKUX
3a/1a4.

3HAKOMUTHLCA C UCTOPUEH Pa3BUTHS
TPUTOHOMETPUH

VYTIIbl U 4ETBIPEXYTOJIBHUKH,
CBSA3aHHBIE C OKPYKHOCTBIO

20

BrnivcanHnblie 1 IEHTpaJIbHBIE YTJIbI,
YIOJl MEXKAY KacaTeabHOU U
XOPJOU. YTIIBI MEXAY XOPAAMU U
CEKYLIUMH.

BnucanHble U onucaHHbIE
YeThIPEXYrobHUKU. CBOMCTBA U
MPU3HAKN BIMCAHHOTO
YETHIPEX YT OJIbHUKA.

B3anMHoOe pacrionokeHue AByX
okpyxHocrten. Kacanne
OKpyxHOcTel. O0ume
KacaTeJIbHbIC K JIBYM
OKPY>KHOCTSAM

dopMyaUpOBaTh OCHOBHBIE OMPEICIICHMUS,
CBSI3aHHBIE C yIJIaMH B Kpyre (BIIMCaHHBII
YroJ1, IEHTPaIbHbIN yron).

Haxonuth BMCaHHBIE YIJIbI,
OMUPAONIUECS HA OJHY AYTY, BBIUUCIIATD
YIJIbI C TTOMOIIBIO TEOPEMBI O BITMCAHHBIX
yriiax, TEOPEMbI O BIUCAHHOM
YETHIPEX YT OJIbHUKE, TEOPEMBI

0 IICHTPAJILHOM YTJIC.

HccrmenoBaTh, B TOM YHCIIE ¢ TOMOIILIO
U(PPOBBIX PECYPCOB, BIUCAHHBIE U
OMMUCAHHBIE YETHIPEXYTOILHUKH,
BBIBOJIUTH UX CBOMCTBA U MPU3HAKHU.
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Hcrmonp30BaTh 3TH CBOMCTBA U TPU3HAKU
IIPU PELICHUH 33]1a4

[ToBTOpenue, 0000IICHNE, 10 IToBTOpEHME OCHOBHBIX MOHATUA U | Pemare 3a1auu, MWILTFOCTPUPYIOLIME CBS3U

cUCTEeMaTHh3alus 3HaHU I METOI0B KYpCOB 7 U 8 KJIacCoB, MEK]ly pa3IMYHbIMU TEMAMU Kypca
00o011eHe 3HaHUN

OBUIEE KOJIMYECTBO 102

YACOB 110 ITPOTPAMME
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9 KIIACC
Ha3zpanue paznena Konnuectso OCHOBHBIE BUJIBI IESATEILHOCTH
OcHOBHOE coziepKaHue
(TemnI) Kypca 4acoB 00 yJaromuxcs
Pemenne tpeyroasHUKOB 22 CuHyC, KOCHUHYC, TAHT€HC YIJIOB DopMyIUpOBaTh ONPEICIICHUS

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

Pemenne tpeyrospaukoB. Teopema
KOCHHYCOB U TEOPEMA CUHYCOB.
Pemrenne npakTnyeckux 3agad

C UCIIOJIb30BAHUEM TEOPEMBI
KOCHHYCOB U TEOPEMBI CUHYCOB.
Tpuronomerpuueckue GopmyJibl
JUIS TUIOIAAN TPEYTOJIbHHUKA,
napajuiesorpaMma.

®opmyna I'epona. opmyia
IUIOLIAIH BBITYKIIOTO

YETBIPEXYT OJIbHUKA

TPUTOHOMETPUYECKUX (DYHKIIMM TYIBIX
Y IIPSIMBIX YIJIOB.

CocTtaBisATh TaOIUIy 3HAYEHUH
TPUTOHOMETPUYECKUX (PYHKIIMN

JUISL OCHOBHBIX yrioB oT 0 10 180°.
BBIBOIUTH COOTHOIIEHUS MEXKAY
TPUTOHOMETPUYECKUMHU (PYHKITUSIMH.
BriBoauTs mpocTeiiiire GopmMyIibt
MPUBEJICHUS U3 TEOMETPUUECKUX
COO0paxKeHUM.

BbIBOAUTE TEOpEMY KOCUHYCOB U TEOPEMY
CHHYCOB (C paiInycoM ONMUCaHHOU
OKPY>KHOCTH).

Pemars 3amaum o reomerpun

C UCIOJIb30BAHNE TEOPEM KOCUHYCOB U
CHUHYCOB, HaXOJIUTh PaJNYC OMHCAHHOU
OKPYXHOCTH.

Pemars nmpaktuueckue 3amaud,
CBOSIIIMECA K HAXOKJICHUIO Pa3JINYHbBIX
AJIEMEHTOB TPEYTOJIbHUKA.

BBIBOIUTH TPUTOHOMETPUUECKHE
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(dbopMyITBI TS TIIOMIAAN TPEYT OIbHHKA,
napajenorpamma, popmyiy I'epona,
dbopMyITy TIIOIATU BEITYKIOTO
YETBIPEXYr OJIbHUKA.

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

Ha HaXOKJICHHE IIOIIA U C TPUMEHEHUEM
JTaHHBIX (HOPMYI

[TooOue TpeyroibHUKOB 12 Xopasl U TOJOOHBIE TPEYTONbHUKN | J[OKa3bIBaTh TEOPEMBI O ITPOU3BEIECHUN
B OKpYKHOCTH. Teopema OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BEACHUN
O MPOMU3BEIEHUN OTPE3KOB XOPJ, OTPE3KOB CEKYLIUX, TEOPEMY O KBaJIpare
TEOPEMBI O IIPOU3BEACHUNU KacaTeJlbHOW, TeopeMbl UeBbl 1 MeHnenast.
OTPE3KOB CEKYIIUX, TeOpeEMa Hccenenosath, B TOM YHCIIE € IIOMOLIBIO
O KBaJpaTe KacaTeJIbHOM. U(POBBIX PECYPCOB, U3ydaeMble
IIpuMeHeHue pyu peleHnn KOH(UTYypaluu.
reOMETPUYECKUX 3a/1a4. [IpuMeHATh JaHHBIE TEOPEMBI
Teopemsbl UeBbl 1 MeHemnas. [IPU PEIIEHUU TE€OMETPUUECKHUX 3a/1a4.
[TonsiTue 0 romoreTn 3HaKOMUTBCA C ITOHATUEM O TOMOTETHH,
C €ro IPUMEHEHUEM, B TOM YHUCIIE
B IIPAKTUYECKHUX CUTYaLHSIX
Meron koopauHaT 10 VYpaBHeHHE NPSIMOMN Ha ITIOCKOCTH. | OCBamMBaTh NOHATHE MPSMOYTOJIBHON

VYrioBoit KO3QPUUUEHT U
CBOOOJIHBIN YJICH, UX
TEOMETPUYECKAN CMBICIL.

CHUCTEMBI KOOPJIMHAT, 1EKAPTOBBIX
KOOPJIMHAT TOYKH.
BrIBOaUTH ypaBHEHUS MTPAMON
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[TapannensHOCTH U
MEPICHIUKYIIPHOCTD MPSIMBIX
(uepe3 yriaoBoit KOdPPUIUEHT).
YpaBHEHHE OKPYKHOCTH.
Haxoxnenne nepeceueHuii
OKPY>KHOCTEU U MIPSMBIX

B KoopauHaTtax. ®opmyna
pPacCTOSIHUSI OT TOYKH [0 MPSIMOMA.
[Tnomanp napasmienorpamMmma

B KOOpJMHATAX, IOHSTHE

00 OpHUEHTHUPOBAHHOMN TIJIOMIATH.
[IpuMeHneHue MeToaa KOOpAUHAT
B IIPAKTUIECKU-OPUCHTUPOBAHHBIX
reOMETPUYECKUX 3a/1auax

B KOOpJIMHATAX, YPABHCHUE
OKPY>KHOCTH.

BrraenaTs noJiHbIN KBaaApaT IS
HaxXO0XJEHHUs LIEHTPA U paauyca
OKPY>KHOCTH 10 €€ YPaBHEHHUIO.
HaxoauTh TOUKH nepeceyeHus MpsIMbIX U
OKPYKHOCTEW B MPSIMOYTOJIbHOM CUCTEME
KOOpJIMHAT.

Pemars 3aaum Ha HaAXOXKIEHUE
pPacCTOSIHUS OT TOYKH JI0 MIPSIMOM.
BriBonuth hopMyiy miiomaau
rapasenorpaMma B KOOpAUHATAX,
3HAKOMUTBCS C IOHATHEM
OPUEHTUPOBAHHOMW TIJIOIIA/IHA.
[IpuMeHAT METOL KOOPAUHAT

B IIPAKTHUYECKU-OPUECHTUPOBAHHBIX
FeOMETPUUYECKHX 3a7a4ax, UCCIIEI0BATh
MIPUJIOKEHUS] METOAA KOOPIUHAT

B BBIYMCIIUTEIBLHON 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 BBIYUTAHUE BEKTOPOB — MpaBUIIa
TPEYroJbHUKA U MapajuieIorpaMma.
YMHOXEHHE BEKTOpA Ha YHUCJIO.
Koopnunatsl Bektopa. 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 pOU3BEICHHE
BEKTOPOB, FTEOMETPUUYECKUN CMBICTT
Y BBIpQXKEHUE B JIEKAPTOBBIX
KoopauHaTax. JucTpubyTUBHOCTh
CKJISIPHOTO MPOU3BEIAECHUS.
CkasnsipHoe Mpou3BeACHUE U
MIPOCLIMPOBAHUE.

[IpuMeHeHue CKAIAPHOTO
IIPOU3BEICHUS] BEKTOPOB

JUIS1 HAXOKJICHUS! JJIMH U YIJIOB.
Pemenne reomeTpruueckux 3aaad

C OMOIIBIO CKAJIIPHOTO
MIPOU3BEICHUS

BBoauTh BEKTOpPHI KaK HaIlpaBICHHbBIE
OTPE3KH, UCCIIEI0BATh T€OMETPUUECKUN
(mepemerieHue) u GuU3NUECKUil (cuma)
CMBICIIBI BEKTOPOB.

3HaTh ONpENeNICHUs] CYMMBI U Pa3HOCTH
BEKTOPOB, YMHOKE€HUSI BEKTOPA HA YUCJIO,
UCCIIEA0BATh TEOMETPUUECKUN U
(U3UYECKHUIM CMBICI TUX OMepalui.
Pemars reomMerpruueckue 3a1auu

C UCIIOJIb30BAHUEM BEKTOPOB.
HccnenoBaTh CBSI3b BEKTOPOB

C OHATHAMU PaBHOACHCTBYIOIEH CHII U
PaBHOBECHS CHJI, IPUMEHSITh BEKTOPHI

K MPOCTEHIINM 3a7a4aM MEXaHUKHU U
CTaTHKH.

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

OnpenensaTs CKAIIPHOE POU3BEACHUE
BEKTOPOB F€OMETPUYECKU U

B KOOpJIMHATAX, IOKA3bIBaTh
PAaBHOCHWIIBHOCTD OIPEACICHUMN U
JTUCTPUOYTUBHOCTH CKAJISIPHOTO
IIPOU3BEICHUS.
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Boruucasats cyMMy, pa3sHOCTb M CKaJISIPHOE
IIPOU3BEIEHUE BEKTOPOB B KOOpPANHATAX.
[TpuMEHATH CKaJIIPHOE POU3BEICHNE
JJIS1 HAXOKJICHUS! JJIUH U YTJIOB.
HccnenoBath CBA3b CKAISPHOTO
IIPOU3BENEHUS U OPTOTOHAIILHOT O
MIPOCLIMPOBAHUS, IPUMEHSATD B 3aJ1a4aX.
Pemars reomerpruueckue 3aiauu

C IOMOIIBIO CKAJSIPHOTO MPOU3BEICHHUS.
Pemate 3a7aun Ha TpakTUYECKOE
IPUMEHEHUE CKAJSIPHOTO MPUIOKEHUS

B (hu3mke (BbIUKCIEHUE PAOOTHI

B MCXaHHUKE)

JInuHa OKpY>XHOCTH
Y IUIOIIAJb Kpyra

16

[IpaBUIbHBIE MHOTOYTOJIbHUKH,
BBIYUCJICHUE UX DJIEMEHTOB.
Hucno T ¥ JiMHa OKPYKHOCTH.
JnmuHa n1yru OKpyKHOCTH.
Pannannas mepa yria.

[Inomane Kpyra u €ro 3JEMEHTOB
(cexTopa U CeTMEHTa).
Brruncnenue nepuMeTpoB

U Tionaied Guryp, BKIFOYArOIINX
AJIIEMEHTHI Kpyra

D opMyIIHpOBaTh ONPEACIICHUE
IPABWJIBHBIX MHOTOYT'OJIbHUKOB, HAXOAUTh
UX DJIEMEHTHI.

[Tosb30BaTHCS MOHATUEM JUTHHBI
OKPYXKHOCTH, BBEAEHHBIM C IIOMOILIBIO
IIPABWIBHBIX MHOTOYT'OJIbHUKOB,
OIPEAEIIATh YHUCIIO T, JJINHY IYTH U
paava”HHyO MEpY yria.

[IpoBoauTh IIEPEXO OT PATUAHHOW MEPBI
yria K rpaJyCHOW U Ha00OPOT.
Onpenenars momaap Kpyra.

BeBoauTth hopmyIibl (B rpalyCcHOIMA

78



denepanbHas pabouas mporpamma | Martematrka. 7—9 xiaccs (yriryOI€HHBIN yPOBEHB)

Y paJIMaHHON Mepe) JJIsl JIUH YT,
IJIOIIAEH CEKTOPOB U CETMEHTOB.
BrraucasaTs mtomanm cioxkHbeIX Guryp,
BKJIFOYAIOIIHNX 3JIEMEHTHI OKPYKHOCTH
(xpyra).

HaxoauTs miomaay pa3inyHbix Guryp
B 33Jla4ax peajbHOU KU3HU

I[BI/I)KGHI/IH IIJIOCKOCTH

10

LleHnTpanbHass CHMMETPHUSI.
LleHTpanbHO-CUMMETPUYHBIE
¢urypsl. [ToBopot. OceBas
cuMMeTpusi. PUrypsl,
CUMMETPUYHBIE OTHOCUTEIBHO
HEKOTOPOU OCH.

[TapansenbHbIi IEPEHOC.
[ToHsTHE IBUXKEHHS U €T0
cBoiicTBa. PaBeHCTBO (huryp.
[IposiBneHus cuMMeETpUn

B [IPUPOJIE, )KUBOIMUCH, CKYJIBIITYPE,
apXUTEKTYpE.

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

Pa3bupats npumepsl, HILTIOCTPUPYIOIIHE
MOHSATHUS IBUKEHUS, IEHTPOB U OCEMN
CUMMETPUH.

DopMyIIHPOBATH ONPEICIICHUS IBUKCHUS
IIJIOCKOCTH, NTApaJUIEIBHOIO MEPEHOCA,
ITOBOPOTA, IEHTPAJILHOM U OCEBOM
cuMMeTpuH. Jloka3bIBaTh UX CBOMCTBA,
HaXOJIUTh HEMOJABUKHBIE TOUKHU, OCH
CUMMETPUH.

HaxonuTe HEHTphI 1 OCH CUMMETPUI
npocTermumx Guryp.

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

Hcnonb3oBaTh HU(GPOBBIE PECYPCHI

JUISL IOCTPOEHUM M UCCIIEIOBAHUI
npeoOpa3oBaHuM IJIOCKOCTH U
KOMITO3UIIMU JIBUKEHUH.
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3HAKOMUTHCS C MPOSABICHUSIMA
CHUMMETPUH B IPUPOJE, KUBOIIUCH,
CKYJIBIITYpPE, aPXUTEKTYpE

IToBTOpEeHUE, 0600IICHNE,
cucTeMaTHu3anus 3HaHu!

12

[ToBTOpEeHNE OCHOBHBIX MOHITHH 1
METOJI0B KYpCOB 7—9 KJaccos,
000011IeHHE U CUCTEMATH3aIHs
3HAHUM

CB00OTHO OTIEpUPOBATH MOHIATHIMU:
dburypa, Touka, mpsimasi, yroi,
MHOTOYTOJILHUK, PABHOOEPEHHBIN U
PaBHOCTOPOHHHU TPEYTOJIHHUKH,
PSIMOYTOJILHBIA TPEYTOJIbHUK, MEINaHa,
OuCcCceKTpHca U BHICOTA TPEYrOJbHUKA,
napajuieorpaMmMm, pomMo, MPsIMO-yroJIbHUK,
KBaJIpaT, TPaIelus; OKPYy>KHOCTb,
KacarejabHas; paBEHCTBO U TIOI00WE
buryp, TpeyroIbHIUKOB; MAPALICIHHOCTD
U TICPIICHANKYIISIPHOCTD MPSMBIX, YTOJ
MEXTy IPSIMBIMH, CHMMETPHSI
OTHOCHTEIHHO TOUKH M MPSMOA; JJTHHA,
paccTosTHUE, BETMYUHA yIJIa, TUTOIIATh,
TIEpUMETD.

Hcmonp30BaTh GOPMYIIBL: IEPUMETPA U
TUTOIIIa I MHOTOYT OJIbHUKOB, JITTHHBI
OKPY)KHOCTH | IUIONIAH Kpyra, 00bEMa
PSIMOYTOJILHOTO TIapaJIJICIICTIUIIC IA.
CB0OOOAHO OTEpUpPOBATH MOHSITUSIMH:
PSIMOYTOJIbHASL CHCTEMA KOOPIMHAT,
BEKTOP; MUCIOJIb30BaTh 3TH MOHSITHSI
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JUISL IPEJICTABJICHUS JAHHBIX U PEIICHUS
3aJlay, B TOM YHUCJIE U3 IPYTUX y4eOHbBIX
MPEIMETOB.

Pemrars 3a7aun Ha MOBTOPEHUE OCHOBHBIX
MOHATUH, WITIOCTPALMIO CBI3EU MEXKIY
pa3IMYHBIMU YaCTSIMHU Kypca. BeibupaTh
METO/T JIJIsl pELICHUS 3a4a4Hu.

[IprMeHATH MOTy4YEeHHBIE 3HAHUS

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

OBLIEE KOJIMYECTBO 102
YACOB IIO I[TPOI'PAMME
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OEJIEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTHUKA» HA YIJIYBJIEHHOM YPOBHE
B 7-9 KIIACCAX

INOACHUTEJIBHASA 3AIINCKA

B coBpemenHoM 1udpoBoM MUpPE BEpPOSTHOCTh U CTATHCTHUKA MPHOOPETAIOT BCE
OOJBIITYIO 3HAYMMOCTh KaK C TOYKH 3PEHUS MPAKTUYECKUX MPUIIOKEHUH, TaK U UX POIIU
B 00pa3oBaHMM, HEOOXOIMMOM KaKIOMY 4eloBeKy. Bospacraer ymcio mpodeccui,
IpU OBJAJICHUH KOTOPBIMU TpeOyeTcss Xopornas 0a3oBas TOATOTOBKa B 00JacTd
BEPOSITHOCTH M CTATUCTUKH, TaKas MOJTOTOBKA Ba)KHA JIJIsl IPOJAOJKEHUST 00pa30oBaHUs U
JUIS YCTICIITHOM MPO(eCCHOHAIBHOM Kapbephl.

Kaxxapiit yenoBek MOCTOSHHO MPUHUMAET PEIICHHS] HA OCHOBE UMEIOIIUXCS Y HETO
naHHbIX. JJ11 000CHOBAaHHOTO MPUHSTHS PEUICHUS B YCIOBUSX HEIOCTAaTKA UM U30BITKA
uH(popMaI HEOOXOAMMO B TOM YHUCJIE XOpOILIO c(HOPMUPOBAHHOE BEPOATHOCTHOE U
CTaTHUCTUYECKOE MbIlIIeHHE. IMEHHO MO3TOMY BO3HHKJIAa HEOOXOAMMOCTh (HOPMHUPOBATH
y oOydarouuxcsi (pyHKIMOHAIbHYIO T'PAMOTHOCTb, BKJIIOYAIOIIYI0 B ce0sl yMEHHE
BOCTIPUHUMATh H KPUTHYECKH AaHATU3UPOBaTh WHGOPMAIUIO, MPEICTABICHHYIO
B pasnuYHBIX (OpMax, MOHUMATh BEPOATHOCTHBIA XapaKTep MHOTHUX pEabHBIX
MIPOIIECCOB U 3aBUCUMOCTEH, TPOU3BOAUTH MPOCTEHIIINE BEPOATHOCTHBIC PACUETHI.

3HaKOMCTBO B Yy4e€OHOM Kypc€ C OCHOBHBIMH TpPWHIMIAMH cOOpa, aHaIM3a |
IpPECTABICHUSl JAHHBIX M3 pa3IMuHbIX cdep JKU3HM oOOIIecTBa M ToCylapcTBa
npuobmaer oOyJaromuxcsi K  OOIIEeCTBEHHbIM uWHTepecam. V3yuenue OCHOB
KOMOMHATOpPUKH pa3BUBAaE€T HABBIKM OpraHu3aluu mepedopa M moicuéra vucia
BapUAHTOB, B TOM YHCJIC B MPUKIATHBIX 3a7adax. 3HAKOMCTBO C OCHOBAMH TEOpUU
rpadoB co3maéT MaTemMaTmueckuid (pyHAaMEeHT I (OPMHUPOBAHUS KOMIIETCHIIM I
B obsactu uHpopMmaTuKd U HUGPOBBIX TexHOJOTUM. [lpyu HU3ydeHUM CTATUCTUKU U
BEPOSITHOCTU 00OTalaroTcs MpeiCcTaBlIeHrs OOYYarolIMXCsl O COBPEMEHHON KapTHHE
MHpa U METOJaxX €ro McciaenoBaHus, (GOpMHUpPYETCsl MOHUMAHUE POJIM CTATUCTUKHU Kak
UCTOYHMKA COLUMAIbHO 3HAYUMOW HWHGQOpMalMM U  3aKJIaJbIBAIOTCSI  OCHOBBI
BEPOSATHOCTHOT O MBIIIUICHUS.

B cooTBeTcTBUUM C MaHHBIMH LIETSIMHU B CTPYKTYpe IpOrpaMMmbl y4eOHOTo Kypca
«BeposATHOCTB U CTATUCTUKA» OCHOBHOT'O 00111€T0 00pa30BaHus Ha YriyOJIEHHOM YPOBHE
BBIJICJICHBI CIIEAYIOUIME COJAep)KareabHO-MeTonnyeckue JnuHuu: «lIpencraBnenue
JTAHHBIX U OMHUCaTelIbHAs CTaTUCTHKa», «BepoATHOCTBY, « DIEMEHThl KOMOUHATOPUKNY,
«BBenenue B Teoputo rpadony», «MHOXKECTBaY, «Jloruka.

Conepxanne nuauu «lIpeacraBieHue MaHHBIX W OMHUCATENbHAS CTATUCTHKA
CIIY>)KHT OCHOBOU 1Ji1 (pOPMUPOBAHUS HABBIKOB pa0OTHI ¢ MHGpOpPMAIIUEH: OT YTCHUS U
WHTEpIpeTauu HHPOpPMAINK, TPEACTaBIeHHOW B TabiMIax, Ha [auarpamMmax u
rpadukax, 10 cOopa, NpPENCTaBICHUS M aHadu3a JaHHBIX C MCIOJb30BAHUEM
CTaTHCTHYECKUX XapaKTePUCTUK CPEIHUX U pacceuBaHus. Paboras ¢ JgaHHBIMH,
oOyyaromiecss ydaTcsi CYUTBIBATh M HWHTEPIPETUPOBATH JAaHHBIC, BBIJIBUTATh,
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apryMEHTHPOBATh M KPUTUKOBATH IPOCTEHIITUE TUTIOTE3bI, PA3MBIILIATE Ha/T (haKTOPaMH,
BBI3BIBAIOIIMMM HW3MEHYMBOCTb, M OLCHHWBAaTh WX BJHMSHUE Ha paccMaTpUBAEMBIEC
BEJIMYUHBI U MIPOLIECCHI.

NHTynTHBHOE TIPEACTABICHHE O CIy4YalWHOW W3MEHYMBOCTH, HCCICAOBAHUE
3aKOHOMEPHOCTEN M TEHJECHIMNA CTAHOBUTCSA MOTHBUPYIOLIEH OCHOBOM I W3y4EHUS
TEOPUHU BEPOSITHOCTEN. bospIIoe 3HaYeHUE UMEIOT IPAKTUYECKUE 3a/1aHNUsl, B YACTHOCTU
OTBITHI C KJIACCUYECKUMH BEPOSATHOCTHBIMU MOJEIISIMHU.

[ToHsiTHE BEpPOSATHOCTH BBOJUTCS KaK Mepa MPaBIOMOJ00Us CIIy4altHOTO COOBITHS.
[Tpu n3yyeHnn yuyebHOro Kypca oOydarouuecs: 3HaKOMsITCS ¢ MPOCTEHIINMU METOAAMHU
BBIYMCJIEHUSI BEPOSATHOCTEM B CIyYalHBIX SKCIHEPUMEHTAX C PAaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU HMCXOAAMHU, BEPOATHOCTHBIMHU 3aKOHAMHU, MO3BOJISIIOIIMMHU CTaBUTh U
pemiath Oosee cloXHBIC 3a1aun. B yuyeOHbIN Kypc BXOJAT HayajdbHbIE MPEACTaBICHUS
O CIIy4alHBIX BEJINYMHAX U UX YUCIIOBBIX XapAKTEPUCTHUKAX.

B pamkax ydeOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYarOIIUXCS
C MHOXXECTBAMU M OCHOBHBIMHU OIIEpAalMsIMUA HaJ MHOXKECTBAMH, PaCCMATPUBAIOTCA
npUMephl TPUMEHEHUs TpadoB U IJIEMEHTOB TEOPUU MHOXKECTB AJI PEUICHH 3a/1ad, a
TaK)K€ HUCIIOJIb30BAaHUS B IPYIrUX MATEMATHUYECKUX Kypcax U y4eOHBIX MpeaMeTax.

B 7-9 knaccax uzydaercst yaeOHbIN Kypc «BepoaTHOCTb U CTaTUCTHKA», B KOTOPbBIT
BXomAT pasmpenbl:  «lIpencraBieHue IaHHBIX W ONKCATENIbHAs CTAaTUCTUKA»,
«BeposTHOCTBY, «DNeMEHThl KOMOMHATOpUKW», «BBeneHue B Teoputo rpadoBy,
«MHoxectBa» u «Jlorukar.

OOmiee 4YuCIO YacoB, PEKOMEHJOBAHHBIX JJIsi HW3Y4YEHHUS Yy4yeOHOro Kypca
«BeposTHOCTh M cTaTucTuKay, — 102 yaca: B 7 knacce — 34 yaca (1 yac B Hepenmo),
B 8 kitacce — 34 gaca (1 gac B Heneno), B 9 kinacce — 34 daca (1 yac B HeCIIO).

COJEPXAHUE OBYUYEHUA
7 KIIACC

[IpencraBienre JaHHBIX B BUJI€ TAOJIUIL, AUarpaMM. 3aroJHEHUE Ta0Iull, YTEeHUE U
MOCTPOEHUE CTOJIOMKOBBIX (CTOJMOYATHIX) W KPYTOBBIX AuarpamMm. UrTeHue rpadukos
peanmbHBIX TporeccoB. [3BieueHue wuHPOpMAMK W3 JAUArpaMM M TaOJMII,
VCIIOJIb30BAHUE Y MHTEPIIPETALIMS JTAHHBIX.

OnucarenpHas CTaTUCTUKA: cpeaHee apudMETHUEecKoe, MeauaHa, pa3Max,
HauOobllee ¥ HaUMEHbIIEE 3HAUEHUs, KBApTUJIU, CPEIHEE TaApMOHHMUYECKOE, CpellHEe
rapMOHHYECKOE YUCIOBBIX JaHHBIX.

[Ipumeps! citydailHOW M3MEHYMBOCTH IIPU U3MEPEHUSIX, B MACCOBOM IIPOU3BOCTBE,
TEHJICHIIUY U CIy4aiiHbie KoJeOaHusl, TPYNIUPOBKA IaHHBIX, TPEJACTABIICHUE CITydaitHOM
U3MEHYMBOCTH C TOMONIbIO JIMarpaMM, YacTOThl 3HAYEHHH, CTaTHCTHYECKas
YCTOMYUBOCTb.

I'pad, Bepmmna, pedpo. CteneHp BepuHbl. Yucio pédbep m cymmapHas CTEleHb
BepmnH. [lorsitue o cBs3HbIX rpadax. Ilyru B rpadax. Ilemm u muxmel. O6xon rpada
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(stinepoB myTh). [loHsITHE 00 OpmMeHTHpoBaHHOM rpade. Pemienue 3amad ¢ TOMOIIBIO
rpados.

VYTBepkneHuss W BbicKasbiBaHUs.  OTpuUllaHUE  YTBEPXKICHUS,  YCIOBHBIE
YTBEPKICHUS, OOpaTHBIC M PAaBHOCHIIBHBIC YTBEPKIACHUS, HECOOXOIUMBIC U IOCTATOYHBIC
YCIIOBHSI, CBOMCTBA M TpH3HAKU. [IpOTHBOMONIOKHBIE YTBEPXKICHHS, TOKA3aTEIbCTBA
OT MIPOTHUBHOTO.

CrydaliHbIN 9KCIIEPUMEHT (OTIBIT) U CIIydaliHOe cCOOBbITHE. BEposiTHOCTh M YacToTa
CIIY9aifHOTO COOBITHS. POJIb MaJIOBEPOSTHBIX M TMPAKTUYECKH JTOCTOBEPHBIX COOBITHIN
B IIPUPOJIE€ U B OOILIECTBE.

8 KUIIACC

MHOXECTBO MW MNOAMHOXKECTBO. [IpuMepbl MHOXKECTB B OKPYXKAIOLIEM MHUPE.
[lepeceuenne u oObeanHEeHNE MHOXKECTB. Jlnarpammbl Ditnepa. YnciaoBble MHOXKECTBA.
[Ipumepbl MHOXKECTB U3 KypcoB anreOpel U reomeTpuu. llepeuncieHue »1eMEeHTOB
MHO>KECTB C MTOMOIIbI0 OPraHM30BaHHOIO Niepedopa 1 mpaBuia yMHOkeHUs1. Dopmya
BKJIFOYEHUSI-UCKITIOYCHHUSI.

OnemeHTapHble  coObITHS. BeposTHocTH — ciiydalHbIX — cOOBITUNA.  ONBITHI
C pPaBHOBO3MOHBIMH 3JIEMEHTAPHBIMU COOBITUAMU. CilydailHbII BBIOOD.

N3mepenue pacceMBaHus 4YHCIOBOrO MaccuBa. Jlucnepcuss M CTaHIApPTHOE
OTKJIOHEHUE 4uciioBoro Habopa. CBoilcTBa AMCIEPCHM M CTAaHAAPTHOTO OTKJIOHEHUS.
JlnarpaMMbl pacceMBaHUs IBYX HAOIIOJaeMbIX BEIUYMH. JIMHElHas CBS3b HA JUarpaMMe
pacceuBaHusI.

Iepeso. lepeBo ciydaiiHOro skcrepuMenTa. CBOMCTBA J€PEBLEB: €AUHCTBEHHOCTD
IYTH, CBSI3b MEXAY UMCJIOM BepIIMH U uucioM pédep. [lonarue o miuockux rpadax.
Pemrenue 3a1a4 ¢ TOMOIIBIO 1E€PEBHEB.

Jlornueckue corw3bl «M» u «MJIN». CBA3p MEXIy JOTMYECKHUMHU COK3aMH U
oreparusMi HaJl MHOKeCTBaMu. Mcnob30BaHNEe TOTMYECKUX COK30B B alre0pe.

Cnyuaiinbie coOBITHS Kak MHOYKECTBA 3JIEMEHTAPHBIX COOBITHIA.
[TpotuBononoxubie coObiTus. Omnepanuu Hax coObITHsIMU. Dopmyna craoKeHUs
BEPOSITHOCTEM.

[IpaBUsio yMHOKEHUSI BEPOATHOCTEW. YCIOBHas BEpOATHOCTh. lIpencraBneHue
CIly4alfHOT0 SKCIIEpPUMEHTA B BUJE iepeBa. He3aBucumsbie cOOBITHS.

9 KJIACC

KomOunaropHoe mnpaBuio ymHoxkeHus. llepectranoBku u dakropuan. Yucno
couetanul U TpeyroiabHuK llackans. CBoiicTBa yucen couderanuili. bunom HeroTona.
Pemenue 3anau ¢ ucnoab30BaHHEM KOMOMHATOPUKH.

I'eomerpuueckass BeposTHOCTh. Ciy4dailHBIi BBIOOP TOYKH ©3  (UTYPHI
HAa IJIOCKOCTH, U3 OTPE3KA, U3 TYTH OKPYKHOCTH.
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Ucneiranus. Ycenex u Heymada. Cepust UCObITaHMM 10 niepBoro ycrexa. Cepus
ucnbeiTannii  bepHymiu. BepostHOcTH cOOBITUH B CepUM HWCHBITaHUN bepHyun.
CayyaiiHblii BBIOOp U3 KOHEUHOTO MHOXKECTBA.

CrnydaiiHasg BenMYMHA W PACIpEACIICHHE BepoATHOCTEW. IIpumepsl ciydaliHbIX
BEJIMYMH. BaxkHble pacnpeneneHus — YNUCIIO MOMBITOK B CEPUU HCIIBITAHUM 10 TIEPBOTO
ycmexa M YHCIO YCHEXOB B CEpUM HCHObITaHUW bepHymin (reomMerpuyeckoe Hu
OMHOMHUATILHOE PACTIPEICIICHHUS ).

MareMaruyeckoe OXHUIAAHWE CIy4alHOW BeJMYUHbL. DOU3NYECKHH  CMBICI
MaTeMaTH4YeCKOro oxuganus. [IppuMepsl UCNIOIB30BaHNUS MAaTEMATHYECKOTO OKUIAHUS.
Jucnepcus W CTaHAAPTHOE  OTKJIOHEHUE  CliydyahHo  BenuuuHbl. (CBOMCTBA
MAaTeMaTUYECKOr0 OXKUJAHUA U Jucliepcun. MareMatndeckoe OKUAAHUE U JUCIIEpCUs
W3YYEHHBIX PACIPEIEICHUN.

HepasenctBo UeObimieBa. 3akoH OOJbIIMX 4ucesl. MaTemMaTHUYeCKHEe OCHOBAHUS
U3MEPEHUsI BEpOATHOCTEN. PoJb 1 3HaueHMe 3aKoHa OOJIBLINX YK CENl B HAYKE, B IPUPOJIE
U OOIIECTBE, B TOM YHCJIE B COLUOJIOTUYECKUX 00CIEA0BaHUAX U B U3MEPEHUSX.

IMPEAMETHBIE PE3YJIbTATBI

K koniy oOydenust B 7 Kiaacce 00y4Jaronuiics MoayduT CIASAYIONINE MPEAMETHBIC
pE3yIbTaTHI:

Uurare wuHOpMaIuMio, TMpeACTaBICHHYI0 B TabiMiax, Ha JguUarpaMmax,
MPEJICTABIISATH JIAHHBIE B BUJI€ TaOJHII, CTPOUTH CTOJIOMKOBBIE (CTOIOYATHIE) U KPYTOBBIE
JMarpaMMbl IO MacCHBaM 3HAYEHUU.

OnuckIBaTh U MHTEPHPETUPOBATH peaIbHbIE YHCIOBBIE JAHHBIE, PE/ICTABICHHBIC
B Ta0JMIax, HA AUarpaMmax, rpadukax.

Hcnonp30BaTh I ONMCAHUS JAHHBIX CTATHCTHYECKUE XapaKTEPUCTUKU: CPEAHEE
apupMeTnieckoe, MeIMaHa, HaubobIllee M HAUMEHbIIIee 3HAYCHUS, pa3Max, KBApPTUJIIH.

NmeTs mpencraBieHUE O JIOTUYECKUX YTBEPHKACHHUSIX M BBICKA3bIBAHUSX, YMETh
CTPOUTH OTpULIAHMS, (POPMYIMPOBATH YCIOBHBIE YTBEPXKIEHUS NpPHU PEIICHUU 3ajad,
B TOM YHCJIE U3 JIPYIUX Y4€OHBIX KypCOB, UMETh MIPEICTABICHUE O TEOPEMAX-CBOMCTBAX
U TeopeMax-MpHU3HaKax, O HEOOXOAMMBIX U JIOCTATOUHBIX YCJIOBUAX, O METOJEe
JI0Ka3aTeJIbCTBA OT MPOTUBHOTO.

Hmets mpencTaBieHUE O CIydyallHOM M3MEHYMBOCTU HA MPUMEpPax pe3yJbTaToOB
U3MEpPEHUM, 1eH, (PU3NUYECKUX BEJIMYUH, AHTPONOMETPUYECKUX JIaHHBIX, WMETh
MPEJCTABJIEHNUE O CTATUCTUYECKON YCTOMYUBOCTH.

Hcnonbs30BaTh U1l OMMUCAHUS TaHHBIX YaCTOTHI 3HAYCHH, TPYIIIIUPOBATh JaHHbIE,
CTPOUTH TUCTOIPAMMBbI TPYIITUPOBAHHBIX JTAHHBIX.

Hcnonb3oBaTh rpadbl sl pelieHus 3a4ad, UMETh MpEeACTaBICHUE O TepMHUHAX
Teopun rpadoB: BepiinMHa, pedpo, Lenb, LUK, MyTh B Trpade, UMETh MpPe/ICTaBICHUE
00 o0xoje rpada u 06 OpUEHTUPOBAHHBIX rpadax.
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K xoniry o0yuenus B 8 kjacce 00ydyarouuiics MOMyduT CIACAYIOLIUE MTPEIMETHBIC
pe3yIbTaThI:

OnepupoBaTh MOHATHSMH MHOXKECTBA, MOJMHOYKECTBA, BBINOJIHATH OIEPALUU
HaJ, MHOXXECTBAMH: OOBEIMHEHHE, MEPECECUCHHUE, MEPEUUCIATh JIEMEHTHI MHOXKECTB
C HCHOJb30BAaHMEM OpraHU30BaHHOrO Mmepedbopa M KOMOMHATOPHOrO TIpaBuia
YMHOXKECHHUS.

HaxomuTe BeposSTHOCTH CIydyalHBIX COOBITUM B CIIY9alHBIX OIBITaX, 3Has
BEPOSITHOCTU 3JIEMEHTAPHBIX COOBITUH, B TOM YHCII€ B ONbBITaX C PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMHU COOBITUSIMU, UMETh MOHATHE O CIIy4ailHOM BbIOOpE.

OnuceiBaTh JaHHBIE C TOMOLIBIO CPENHUX 3HAYEHUM W MEP pacCcenBaHUs
(zucriepcuss W CTaHAAPTHOE OTKJOHEHHE). YMEThb CTPOUTh W HMHTEPIPETHUPOBATH
JMarpaMMbl pPacCeUBaHMs, UMETh MPEJICTABICHUE O CBSI3U MEX]y HaOII0JaeMbIMU
BEJINYMHAMU.

Nmets npencraBieHue o JepeBe, O BepUIMHAX U peOpax JepeBa, UCIOJIb30BAHUU
JIEPEBbEB IMPHU PEIICHUHA 33Ja4 B TEOPUH BEPOATHOCTEH, B JPYIrUX Y4YEOHBIX
MaTeMaTUYeCKUX Kypcax M 3ajad U3 APYrux y4eOHBIX MPEIMETOB.

OnepupoBaTh MOHSATHEM COOBITHS KaK MHOMKECTBAa DJIEMEHTApHBIX COOBITHI
CIIy4aifHOT'O OTIBITA, BHITTOJIHATH OMIEPAIMK HaJl COOBITUSIMU, UCTIOIB30BATh MIPU PEIICHUU
3aJa4 JAMarpaMmbl  OJijiepa, YHCIOBYIO MPSAMYIO, HPUMEHSATh (OPMYITY CIHOXKEHUS
BEPOATHOCTEMN.

[lonb30BaTbCs NPaBUIOM YMHOXKEHHSI BEPOSTHOCTEM, HCIOJIB30BaTh JEPEBO
JUIS1 TIPEACTABJICHUS CIIy4ailHOTO OMbITa MPH pelieHnH 3ajad. OnepupoBaTh MOHITHEM
HE3aBHCHUMOCTU COOBITUH.

K xonity o0yuenust B 9 kiacce o0y4yarouuiics MOMyduT CACAYIOLIUE TPEIMETHBIC
pEe3yIbTaTHhI:

[Tonb30BaThCS KOMOWHATOPHBIM TPABUJIOM YMHOXXEHHS, HAXOIUTh YHUCIIO
MIEPECTAHOBOK, YMCIIO COYETAHUM, ITOJIb30BaThCA TPEYroibHUKOM Ilackans npu pemeHnun
3a7a4, B TOM YMCJIe Ha BBIYUCIICHHE BEPOSITHOCTEH COOBITHM.

Hcrnionp30BaTh NMOHATHE T€OMETPUYECKOW BEPOSITHOCTH, HAXOJIHUTh BEPOSITHOCTH
COOBITHI B OIBITaX, CBSI3aHHBIX CO CIyJ4alHBIM BHIOOPOM TOYEK U3 TUIOCKOH (DHUTYpHI,
OTpE3Ka, JJIUHBI OKPYKHOCTH.

Haxonuth BEpoSITHOCTM COOBITUNA B ONBITaX, CBSI3aHHBIX C HCIHBITAHUSIMU
JI0 JOCTUKEHMUS IEPBOr0 yCIIEXa, B CEPUSAX UCHBITaHUNU bepHyIuiu.

NmeTrps mnpexacrtaBieHre O CIHIy4alHBIX BEJIWYMHAX W OINO3HABATH CIydaillHbIC
BEJIMYMHBI B SBJICHUSX OKPYKAIOIIETO MUPA, ONIEPUPOBATH MOHSATHEM «PAaCIPENCICHUE
BEPOATHOCTEN». YMETh CTPOUTH PACIIPEIEIICHUS BEPOATHOCTEW 3HAYCHUM CIyYalHBIX
BEJINYMH B U3YYEHHBIX OIBITAX.

Haxogute maremaTMueckoe OXHAAHUE W JUCIIEPCHUIO CIYyYaliHOM BEJIWYMHBI
10 pacIpeieICHUIO, MPUMEHSITh YUCIIOBBIC XapPAKTEPUCTUKU U3YYECHHBIX pacipeeIeHuN
IIPY PEUICHHUH 33/1a4.
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NmeTp mnpeacTaBieHHE O 3aKOHE CIy4YalHbIX YHCEN KaKk O IMPOSBJICHHUH
3aKOHOMEPHOCTH B CIy4YailHOM  M3MEHYMBOCTHM, IIOHUMAaTb MaTEMaTHYECKOE
00OCHOBaHHE OJM30CTH YacTOThl M BEPOSTHOCTH cOObITHA. MIMETh TmpencTraBieHUE
O POJIM 3aKOHA OOJIBIINUX YKUCEN B IPUPOAE U OOLIECTBE.
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7 KIIACC
Hasanue paznena KomnuecTBo XapakTepuCTUKA AEATEIbHOCTU
OcHOBHOE cofep)KaHNe
(Temnl) Kypca 4acoB o0 y4Jaromuxcs
[IpencraBneHue JaHHBIX 4 [IpencraBiieHre JaHHBIX B BUJIE OcBauBatb crocoObl MpeICTaBICHUS
Ta0JIUIL, TUArPAMM. CTaTUCTHUYECKUX JTAHHBIX U YUCIIOBBIX
3anonaHeHue TabIull, YTCHUE U MAaCCUBOB C MTOMOIIbIO TAOJIUIL U
MMOCTPOEHUE CTOTOMKOBBIX UarpaMM C UCIIOJIb30BaHUEM
(cTonOYaThIX) U KPYTOBBIX AKTYAJIbHBIX W BayKHBIX JTAHHBIX
IarpaMm. (memorpaduueckue JaHHBIE,
Urenne rpamkoB peaabHBIX MIPOM3BOJICTBO MIPOTYKITHH,
npoueccoB. U3Bineuenne OOIIECTBEHHBIE U MPUPOHBIC SIBICHHUS).
uH(OpMaIU U3 TUarpaMm u N3ydaTth MeTOIbI pabOThI C TAOTUYHBIMH
TaOJINII, UCTIONb30BAHUE U ¥ TpadUueCKUMU TIPEICTABICHUSIMU
WHTEpIpeTaIus JaHHbIX. JTAHHBIX C TIOMOIIBIO IU(PPOBBIX
[IpakTnueckas padbora PECYPCOB B XOJI€ TPAKTUUYECKUX padOT
OnucarenbHasi CTaTUCTUKA 8 OnucarenbHas CTaTUCTHKA: OcBauBath MOHATHS: YUCIOBOW MACCUB

cpenHee apuPpMeTHIECKoe,
MeIuaHa, pa3Max, HauOoJbIIee U
HaWMEHBIIICE 3HAUYCHUS, KBAPTHIIH,
CpeaHee rapMOHHYECKOe, CpeTHEE

rapMmOHHNYCCKOC YN CIOBBIX JaHHBIX.

[IpakTnueckas padbora

(Habop), mepa 1eHTpa, B TOM YKCIIC
cpenHee apupmeTuyecKkoe, MearaHa,
4acTOTa 3HAYCHUS

OnuceIBaTh CTAaTUCTHYECKUE TAHHBIC

C TIOMOIIIBIO CPETHETO apU(PMETHIECKOTO
U MeauaHsbl. Pemiats 3a1aqn.
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N3yuare CBOWMCTBA CPEIHUX, B TOM YHUCIIE
C IOMOUIbIO HU(PPOBBIX PECYPCOB, B XOAE
MPAKTUYECKUX PA0OT.

OcBauBaTh MOHATHUS: HaUOOJbILIEE U
HavMEHbIIIEe 3HaYEHUS YUCII0BOI'0
MaccuBa, pa3Max, KBapTuib. Pemars
3aJja4uM Ha BbIOOp criocoba ONMMCcaHus
MAacCCUBOB B COOTBETCTBUU C IIPUPOION
JAHHBIX U LEJSIMU UCCIIE0BaHUs, B TOM
YHUCIIE B XOJI€ TPAKTUYECKON pabOThI

Ciyuaiinasi ”3BMEHYUBOCTD

[Ipumeps! ciryqaitHOM
M3MEHYNBOCTH NPHA U3MEPEHUSIX,

B MacCOBOM IIPOU3BOJCTBE;
TEHICHIIMH U CITy4alHbIE
KoJie0aHUs; TPYMIIUPOBKA TaHHBIX,
IIPEACTABIICHUE CIy4alHOU
U3MEHYHUBOCTH C IIOMOILBIO
JUarpaMM; 4acTOThl 3HAYCHUN;
CTaTUCTUYECKAsT YCTOMYUBOCTD.
[TpakTnueckas padora

OnuceBaTh JaHHBIE C TIOMOIIBIO
TPYIIUPOBKH, CTPOUTH TUCTOTPAMMBI,
BBIJIBUTATh MPOCTEUIITNE TUTIOTE3BI.
OcBauBaTh rpaduuecKue mpeacTaBICHUS
Pa3HBIX BUJIOB CIIy4alHOU
W3MEHYHBOCTH, B TOM YHCJIE C TOMOIILIO
1M (PPOBBIX PECYPCOB, B XOJIE
MPAKTUYECKON pabOThI

Bgenenue B Teoputo rpados

I'pad, Bepmmna, pedpo. CreneHn
BepIIMHBL. Yucno pédep u
CyMMapHasi CTEeTIeHb BEPILUH.
[TonsaTue o cBsI3HBIX rpadax.
[1ytu B rpagax.

OcBauBatb NMOHATHSA: Tpad, BEPUIMHBI U
pEdpa rpada, crenenp, myTh B rpade,
LEMU U UUKJIIbL, yTh B Tpade, MI0CKUI
rpad, cBA3HBIN rpad, OpuEeHTUPOBAHHBIN

rpad.
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Henu u nukiel. O6xox rpada
(2i1J1IEpOB MYTH).

[Tonsitue 00 OpUEHTUPOBAHHOM
rpage. Pemenue 3a1a4d ¢ TOMOIIBIO

rpacdoB

Pemmars 3a1aum Ha MOMCK CyMMBI
CTEeNeHel BepInH rpada, Ha MOUCK
o0xoja rpada, Ha MOUCK MyTeH B rpadax.
Hcnonbs3oBaTh rpadel NpH pelieHun
3a71a4 U3 anreopbl, FeOMETPUH, TEOPUHU
BEPOSATHOCTEH, APYTUX MPEIMETOB

Jlornka

VY TBEp:KICHUSI U BBICKa3bIBaHUS.
OTtpunianue yrBepKIeHus,
YCIIOBHBIE YTBEPKJICHUS, OOpaTHbIE
Y PaBHOCUJIbHBIE YTBEP)KJICHHUSI,;
HEO0OXOJIUMBIE U JOCTaTOYHbIE
YCJIOBHS, CBOMCTBA U IPU3HAKHU.
[IpOoTHBONOIOKHBIE YTBEPKACHUS,
J0Ka3aTesbCTBA OT IIPOTUBHOIO

N3ydars BUABI yTBEPKIAECHUMN U
BBICKA3bIBAaHUM.

OcBauBath crocoObl TOCTPOCHUS
YCIIOBHBIX YTBEPKACHUM, NOKa3aTEIbHbIX
paccyxjaeHui, popMyIupoOBKU TEOPEM,
BBIPAXKAIOIIMX CBOMCTBA U MTPU3HAKH,
METO/Ibl MAaTEMATUYECKUX JOKA3ATEIbCTB

BepositHOCTh M wacTtoTa
CIIy9aifHOTO COOBITHS

Ciny4aitHblil 5KCTIEPUMEHT (OTIBIT)
U cllydaiiHOe COOBITHE.
BeposTHOCTB 1 yacToTa
CIIy4aifHOr0 COOBITHUS.

Ponb ManoBeposTHBIX U
MPAKTUYECKU TOCTOBEPHBIX
cOOBITHI B IPUPOJIC U B OOIIIECTBE.
[IpakTnueckas padbora

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

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

N3ydars posib KIIaCCUYECKUX
BEPOSITHOCTHBIX MoJieNiel (MOHeTa,
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UrpajgbHasi KOCTh) B TEOPUU
BEPOSATHOCTEN.

HaGmronath 1 u3y4aTh 4aCTOTY COOBITHIA
B IIPOCTBIX 3KCIIEPUMEHTAX, B TOM YHCIIE
C TIOMOII[BI0 IU(PPOBBIX PECYPCOB

[ToBTOpenue, o6o01IEHNE, 5 [IpencraBiieHre JaHHBIX. [ToBTOPATH M3y4YEHHOE U BBICTPAUBATh
CUCTEMAaTU3aLUs 3HAHUN OnucarenbHasi CTAaTUCTHKA. CUCTEMY 3HAHUI.
BeposTHOCTb cityyaiiHOro Pemars 3aaun Ha npeicTaBieHue U
COOBITHSI. OIKCAaHUE JIaHHBIX C IIOMOIBIO
MHokecTBa U TOAMHOXECTBA. U3YYEHHBIX XapaKTEPUCTHUK,
DneMeHThl Teopur rpaoB Npe/icTaBlieHne nH(popMauu

C IoMoIIIbIo rpadoB.

OO0cCyx1aTh NPUMEPHI CITyYalHbIX
COOBITHI, MAJIOBEPOSTHBIX U MPAKTUIECKU
JOCTOBEPHBIX CITy4alHBIX COOBITHIA, UX
POJIM B IPUPOJIE U KU3HU YEJIOBEKA

OBUIEE KOJIMYECTBO 34
YACOB 11O ITPOTPAMME
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8 KIIACC
Hasanue paznena KosmmuecTBo XapakTepuCTUKA AEATEIbHOCTH
(Tembl) Kypca 4acoB OcrosHoe conepkanue oOydJarommxcs
IToBTOpenue Kypca 7 kiacca 3 [IpencraBieHne TaHHBIX B BUJIE [TOBTOpSTH U3Yy4EHHOE U BHICTPAUBATh
Ta0JIUIL U TUArPaMM. CUCTEMY 3HAHUMU.
OrnucarenpHasi CTaTUCTHKA. Pemars 3amaun Ha npeacTaBieHUE U
Cny4daiiHast U3MEHYHUBOCTb. OMMUCAHNE JTAHHBIX C TOMOILBIO
CayyaifHbie COOBITHS. U3YYEHHBIX XapaKTEPUCTHK.
BeposaTHOCTH 1 4aCcTOTBI. Pemate 3anaun Ha nipeacraBieHue
DneMEeHThI TEOPUHU MHOMKECTB. TPYNIUPOBAHHBIX TAHHBIX U OMUCAHUE
DJIeMEHTHI TeOpUU IpadoB CIIy4ailHOM W3MEHYUBOCTH.
Pematp 3anaun Ha onpeenieHue 4acTOThI
CIIy4aitHBIX COOBITHH, OOCYKIEHNE
MIPUMEPOB CIy4alHbIX COOBITHH, 3a7a4u
Ha OINKMCAHNUE MHOXECTB U MPEJCTABIECHUE
uHdopmaiu B Buje rpadon
MHoxecTBa 4 MHOX€CTBO U TOAMHOKECTBO. OcBauBaTh MOHATHS: MHOYKECTBO,
[IpuMepbl MHOKECTB MIOJAMHO>KECTBO, BKIIFOUEHUE,
B OKpPYKaroILEM MUPE. nepeceyeHre u 00beJUHEHNE MHOKECTB,
[lepeceuenne u 0ObeAMHEHNE YHMCJIOBBIE MHOKECTBA, YUCIIOBBIC
MHOXeCTB. /[narpammsl Dunepa. IIPOMEXKYTKMU.
Yucnoeie MHOKECTBA. [IpuMepsl Pemrars 3amaun ¢ moMonisio Gopmy
MHOKECTB U3 anreopbl U BKJIFOYEHUSI-UCKIIIOYCHHS
TE€OMETPHUH.
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[lepeunciienne 31eMEHTOB
MHOECTB C MOMOIIIbIO
OpPraHU30BaHHOTO TIepedopa 1
npaBwia yMHOkeHus. Popmyna
BKJIFOUEHUSI-UCKITIOUCHHS

BeposiTHOCTB CliydaliHOTO
COOBITHS

DneMeHTapHbIe COOBITHSI.

BeposiTHOCTH clTydailHbIX COOBITHIA.

OmnBITHI C PABHOBO3MOKHBIMU
AIIEMEHTAPHBIMH COOBITUSMU.
CaydJaifHblii BBIOOD.
[IpakTnueckas padbora

OcBauBath MOHATHUSA: JIEMEHTAPHOE
coObITHE, CITydaifHOE COOBITHE KaK
COBOKYITHOCTh OJIaronpUsiTCTBYIOIIUX
AJIIEMEHTAPHBIX COOBITUH,
PaBHOBO3MOXKHBIE 3JIEMEHTapHbIC
COOBITHS.

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

Pemmars 3amaun Ha BEIYUCIICHUE
BEPOSATHOCTEN COOBITHI B OMBITAX

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

[TpoBOIUTE ¥ M3y4aTh OMBITHI

C PaBHOBO3MOYKHBIMH DJIEMEHTAPHBIMHU
COOBITHSIMHU, B TOM YHCIIE

C UCTIOJTb30BAaHMEM MOHET, UTPATbHBIX
KOCTEM U IPYTUX MOJEIIEHU B XOA€
MPAKTUYECKON pabOThI
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OmnucarenpHas CTaTUCTHKA.
PaccenBanue janHbIx

N3mepenne paccenBanus
YUCJIOBOr0 MaccuBa. Jucnepeus u
CTaHJAPTHOE OTKJIOHECHHE
yuCIoBOro Habopa. CBolicTBa
JMCIIEPCUU U CTAHIAPTHOIO
OTKJIOHCHHSI.

JnarpamMbl pacCEMBaHUS ABYX
HaOJIr01aeMbBIX BeIUYUH. JInHernas
CBSA3b HA lUarpaMMe€ pacCEUBaHUs.
[TpakTnueckas padora

OcBauBaTh ITOHATHUS: AUCIICPCUS U

CTaHIapPTHOC OTKJIOHCHUC, NCIIOJIb30BATh

9TH XaPaKTCPHUCTHUKHU OJIA OIIMCAHHA
paCcCCuBaHuA JaHHBIX.

BBII[BI/IFaTL TUIIOTE3BI 00 OTCYTCTBHH UJIN

HAJIMYHUH CBSI3U 110 THarpaMmam
paccernBaHMs.

CTpouTh IMarpaMMbl pacCeMBaHUS

110 UMEIOIUMCS JAHHBIM, B TOM YHCIIC
C TIOMOIITBI0 IH(POBBIX PECYPCOB

Brenenue B Teoputo rpados

Jepeso. JlepeBo ciaydaitHOTro
skcnepumeHTa. CBoiCTBa
JIEPEBbEB: €AMHCTBEHHOCTH IYTH,
CBSI3b MEXK]1y UMCJIOM BEPILIUH U
yucaoM pédep. [TonsTue o miockux
rpadax. Pemenue 3anau

C TIOMOILIBIO JIEPEBHEB

OcBauBath MOHATHUA: IEPEBO Kak rpad
0e3 1uKJIa, BUCSYas BepIIUHA (JIUCT),
BETBb JIepPeBa, IMyTh B JIEPEBE, TUAMETP
nepeBa.

N3yuarts cBOICTBA AepeBa:
CYILLECTBOBAHUE BUCSYEH BEPILUUHBI,
CIMHCTBEHHOCTD IMTYTH MEXKTY IBYMSI
BEPIIMHAMH, CBSI3b MEXK]TY YUCIIOM
BEPIIIUH U YnCIOM pEdep.

Pemate 3anaun Ha 1TOMCK U
nepevrcaeHue nyTel B IepeBe,
OTIpeIeJICHHE YKciia BEPUIUH UK pedep
B JIEpeBE, CBOMCTBA IUIOCKUX rpadoB

Jloruka

Jlornueckue coro3nl «1» u «JIN».
CBsI3b MEXKY JIOTUYECKUMU

N3y4aTb METONBI U CTPYKTYPY
MAaTeMaTUYECKUX YTBEPKACHUN,
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COI03aMU U OMEPALUIMHU
HaJ MHOKECTBAMU.
HMcnonp30BaHue JOTHUYSCKUX
COI030B B ajreope

COZIEpKAIIUX JIOTHYECKHUE COFO3BI.
OcBauBaTh UCMHOJIB30BAHUE JIOTUYECKUX
COIO30B IIPU IIOCTPOEHUN CUCTEM U
COBOKYITHOCTEW YPaBHEHHUU U
HEPABEHCTBO OT IMPOTHUBHOI'O

Onepauuu Haj cay4yalHbBIMU
coObITusAMHU. CrioxxeHue
BEPOSITHOCTEN

CrnyuaiiHble COOBITHS KaKk
MHO>KECTBA JIEMEHTAPHBIX
COOBITHIA.

[TpOTHBOMOIOKHBIE COOBITHSI.
Onepauuu HaJl COOBITUSMH.
dopmyria CI0KEHUS BEPOSITHOCTEH

OcBauBaTh MOHATHS: B3aUMHO
MIPOTHUBOMOJIOKHBIE COOBITHS, ONIEpaLIUU
HaJ COOBITUSIMH, OOBbEIUHEHUE U
nepeceyeHue cCoObITHI, COBMECTHBIE U
HECOBMECTHBIE COOBITHS.

N3y4dath T€OpEMBI O BEPOATHOCTH
00BbeaUHEHHS IBYX COOBITHI ((hOpMYyJIbI
CIIOKEHUS BEPOSITHOCTEN ).

Pemarsb 3a1auu, B TOM 4HCIIe TEKCTOBBIE,
Ha BBIYUCIICHUE BEPOSTHOCTEM
00BEIMHEHUS U TIepeceuyeHUs COOBITHIA
C ITOMOILBIO YHUCIIOBOU MPSIMOU,
IdarpaMmm Dusepa

YcioBHas BCPOATHOCTD,
YMHOKCHHUC BGpOfITHOCTCﬁ,
HE3aBHCHMBIC COOBITHS

[IpaBUIO0 yMHOXKEHUS
BEPOATHOCTEM. Y CIIOBHAs
BEPOSTHOCTb.
[IpencraBieHne ciryqaiHOTO
DKCIEPUMEHTA B BUJE JAEPEBa.
HezaBucumbie coObITHS

OcBauBaTh MOHSITHUA: TTPABUIIO
YMHOXKEHHS BEPOSTHOCTEH, YCIOBHAs
BEPOSTHOCTh, HE3aBUCUMBIC COOBITHS,
JIEPEBO CIIYYaHHOT'O OMBITA.

Pemrars 3amaun Ha onipeiesieHUE U
CBOMCTBA HE3aBUCHUMBIX COOBITHI.
Pemiath 3a7a4u Ha MOMCK BEPOSATHOCTEH
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C UCIIOJIb30BaHNEM JICPCBa CJ'Iy‘—IEIfIHOFO

OIIbITa

[ToBTOpEeHUe, 06001IEHNE,
cucTeMaTHu3alus 3HaHU!

PaccenBaHne TaHHBIX B YHCIIOBBIX
MaccuBax. Onepanuu

HaJl MHO’KECTBAMH M COOBITUSIMHU.
BeposatHOCTh CitydaliHOTO
coObITHs. CI0XKEHNE U YMHOXKEHUE
BEPOSITHOCTEM.

JlepeBbsi U TI0CKHE Tpadbl

[TOBTOpATH U3yYEHHOE U BBICTPAUBATh

CUCTEMY 3HAHUHU.

Pemars 3agaum Ha npeacTaBiIeHUE U
ONMCAHNE JaHHBIX C IOMOIIBIO
WU3Y4YCHHBIX XapaKTEPUCTHK.

Pemate 3amauun ¢ npumeHeHueM rpagos.

Pemate 3a1aun Ha HAX0XKICHHEC
BEPOSITHOCTH CITy4aifHOTO COOBITHS
10 BEPOSTHOCTSIM DJIEMEHTAPHBIX
COOBITHH.

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

OBUIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME
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9 KUIIACC
Hasanue paznena KommuecTBo XapakTepuCTUKa AEATEIbHOCTH
(TemnI) Kypca 4acoB Ocnosioe conepxanne 00 yJaromuxcs
[ToBTOpEeHME Kypca 8 Kiacca 3 [IpencraBnenre qaHHBIX. [ToBTOPSATH U3YUEHHOE U BHICTPANBAThH
OmnucarenbHas CTaTUCTHKA. CUCTEMY 3HaHUMH.
Onepauuu HaJl COOBITUSMH. Pewrars 3anaum Ha npeacTaBieHue U
HezaBrucumocTb COOBITHIA. ONnMCcaHue JaHHbIX. Pemares 3agaun
JlepeBbs u miockue rpad Ha HAXOKJICHUE BEPOSITHOCTEN
00BbEIMHEHUS U TIEPECEUCHUS COOBITU,
B TOM YHCJIE HE3aBUCUMBbIX
C UCMOJb30BAHUEM IPaPUUECKUX
MPEACTABICHUN U IEpEBa CIy4ailHOTrO
OIbITA
DneMeHThl KOMOMHATOPHKU 6 KomOuHaropHoe npaBuiio OcBauBath MOHATHSA: KOMOMHATOPHOE

ymHOXeHUs. [lepecTaHOBKH 1
dbakTopual.

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

IIPaBUJIO YMHOKEHHUSI, YIOPSIOUCHHAS
napa, Tporika 00bEKTOB, IEPECTAHOBKA,
(akTopuai yucia, COYeTaHUE YUCIIO
COYETAaHUM, TpeyroJbHUK [lackas.
Pemate 3a1aun Ha epednciIcHUe
KOMOUWHaLWH, KOJIMYECTBA 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 anreodpe (CokpameHHoe
yMHOKeHue, 0uHoM HbioToHa)

I'eomerpuyeckas
BEPOSITHOCTh

['eomeTpuyeckast BEpOSTHOCTb.
Cay4aifHbIi BBIOOp TOUKH

u3 (pUryphl Ha TIOCKOCTH,

U3 OTpe3Ka, U3 YT OKPY>KHOCTU

OcBaunBath MOHSATHE TEOMETPUIECKOMN
BEPOSITHOCTH.

Pematp 3anaun Ha HaXOXKAEHUE
BEPOSTHOCTEHN B OMbBITAX, MPEICTABUMBIX
KaK BBIOOp TOYEK U3 (HUTYPBI

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

13 YHCJIOBOT'O IMMPOMEKYTKA

Ucnbiranus beprynnu

HcnbiTanusd. Ycnex u Heyaya.
Cepus uCnipITaHUM 10 MIEPBOTO
ycnexa.

Cepus ucnpiTanuii bepaysm.
BepositHOCTH COOBITHI B cepuu
vcnbITaHuK bepHymm.
CrydaiiHbIil BEIOOP M3 KOHEUHOTO
MHOECTBA

OcBauBaTh MOHATHUA: UCTIBITAHUE,
AJIEMEHTAapHOE COOBITHE B UCTIBITAHUU
(ycmex u Heyiaua), cepusi UCTIIBITAHUM,
HACTYIUIEHUE NIEPBOrO ycrexa (Heyaaun),
cepus ucnblTaHu bepHynu.

Pematp 3anaun Ha HaXOXKAEHUE
BEPOSITHOCTEH COOBITHI B CEPUU
UCIIBITAHUI JI0 IEPBOrO ycrexa.
Pemiars 3aaum Ha HAXOXKICHUE
BEPOSTHOCTEH COOBITUIA

B CepuM ucCbITaHUU bepHymm,

B TOM YHCJIE C TTIOMOIIbIO IIU(GPOBBIX

pecypcoB
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CiyuaiiHasi BeIMYMHA

CiyyaliHasi BeJIMUMHA U
pacrpeneneHue BEpOsiTHOCTEN.
[Ipumepsl cilydyalHbIX BEJIUYMH.
BaxHble pacripeiesieHuss — 4YUCIIOo
MONBITOK B CEPUU UCIIBITAHUM

JI0 TIEPBOTr'0 ycIexa U YUCIIO
YCIIEXOB B CEPUU UCTIBITAHUI
bepnyim (reomeTrpuueckoe u
OMHOMUATILHOE PACTIPEICIICHMS)

OcBauBaTh MOHATHSA: CIIydaiiHas
BEJIMYMHA, 3HAYCHHUE CIIy4alHON
BEJIMYUHBI, PACIIPEAECIICHUE
BEPOATHOCTEM.

N3yyars, B TOM 4HCIIE C TOMOLIBIO

U (pPOBBIX PECYPCOB, U OOCYKIATh
IPUMEPBI TUCKPETHBIX U HEMPEPBIBHBIX
CIIy4alHBIX BEJIMYMH (B TOM YHUCIIE POCT U
BEC YEJIOBEKA, YHCIECHHOCTh HACEJICHMUS,
CTOMMOCTB TOBapOB U YCJIYT), CIIy4alHbIX
BEJINYMH, CBSI3AHHBIX C U3YYECHHBIMHU
CIIy4allHBIMHU OIBITAMU

HucnoBble XapaKTEPUCTUKH
CIIy4alHbIX BEJIMYUH

Marematnueckoe OKu1aHue
CIIy4aiiHON BEJIMYUHBI.
DU3NYECKUN CMBICTT
MaTEMATHYECKOTO OKUIAHUS.
ITprMepsl UCTIONIB30BaHUs
MAaTEMaTHYECKOTO OKUIAHUS.
Jucnepcns u ctangapTHOe

OTKJIOHEHHE CIIyYalHON BEJIIMYUHBI.

CBoiicTBa MaTeMaTHYECKOT O
OKUJIAaHHS U JUCIIEPCHUH.
MaremMaTuuecKkoe OXKHIaHNue U
JUCTIEPCUST U3YYEHHBIX
pacrpeeseHun

OcBauBath MOHATHA: MATEMATUYECKOE
OXKUJAHUE CIyYallHOW BETMYUHBI,
JVCTIEPCUS U CTAHAAPTHOE OTKIIOHEHWE
CIIy4aliHON BEJIMYUHBI.

Pemrars 3a1aun Ha BBIYHCIICHHE
MAaTEMaTUYECKOr0 OXKUJIAHUS U
JTUCIIEPCUN TUCKPETHOU CIIy4anHON
BEJIMYMHBI 110 3aJaHHOMY
pacupeneneHuio, B TOM YHCIIe 3a/1a4,
CBSI3aHHBIX CO CTPAXOBAHHUEM U
JIOTEPESIMU.

3HAKOMUTBCS C MaTEMaTUYECKUM
OKMJIAHUEM U TUCIIEPCUEN HEKOTOPBIX
pacrpeieieHui, B TOM YHUCIIe
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pacrpeesieHus CIIy4alHOW BEJTMYHHBI
«UUCIIO YCIIEXOB» B CEPUU UCIIBITAHUN
bepnymn

3aK0H OOJIBIINX YHUCE]

HepasenctBo UebOnbieBa. 3aKkoH
OOJBIINX YUCEIL.
MaremaTruueckrue OCHOBaHMs
WU3MEPEHUS BEPOSITHOCTEN.

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

B COLIMOJIOTUYECKUX
00CIIEZIOBAHUSX U B U3MEPEHUSAX

N3ydaTh 4acToTy cOOBITHSA

B MTOBTOPSAIOIINXCS CTy4alHBIX ONBITaX
KaK CIIy4allHYIO BEJIMYHHY.
3HAKOMHTbHCS 3aKOHOM OOJIBIINX YHCET
KAaK MaTEMaTUYECKUM BbIPAKECHHE
CTaTUCTUYECKOW YCTOMYMBOCTH YACTOT U
CpPEAHUX 3HAYCHHM.

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

U B 00111eCTBE

[ToBTOpeHue, 0600IIEHNE,
CHUCTEMAaTH3aLMs 3HAHUH

BeposTHOCTH CiiydallHBIX
COOBITHIA.

DeMeHTbl KOMOMHATOPUKH.
Cepus ucnbiTanuii bepaysim.
Crny4daitHble BETMUUHBI U
pacnpeeneHusl.

UucnoBble XapaKTEPUCTUKH
CIIy4alHbIX BEJIMYUH. 3aKOH
OOJBIINX YUCET

[ToBTOPATH U3yYEHHOE U BBICTPANBATH
CHUCTEMY 3HAHUM.

Pemate 3a1aun Ha HaXOXKAEHUE
BEPOATHOCTEN B CEPUAX HE3aBUCHUMBIX
WCHBITAaHU, B TOM YUCJIE C IOMOILBIO
KOMOMHATOPHBIX (PaKTOB U (HOpMYII.
Pemate 3a1aum Ha onpeesieHue CBOWCTB
pacrpeesIeHu, HaX0XKIACHUE
MaTeMaTHUECKUX OKHUJIaHUN
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U JUCIIEPCUNA U3yYECHHBIX
pacrpeeIeHU .

OO6cyx1aTh poib 3aKOHA OOJIBITUX YUCE
B HayKe, B IPUPOJIC U B OOIIECTBE

OBUIEE KOJIMYECTBO 34
YACOB I10 I[TPOTPAMME
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