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OenepanbHas pabouas mnporpamma Mo YydeOHOMy mpenMetry «MaremaTtuka
(6a30BbI ypoBeHb) (mpeaMeTHas oOnacth «Marematuka W uHGOpMaTUKaY) (nIanee
COOTBETCTBEHHO — IIporpaMMa Mo MaTeMaThKe, MaTeMaTHKa) BKIIOYAET MOSICHUTEIbHYIO
3aMUCKY, COJIep)KaHUe OOY4YEeHUs, TUIAHUPYEMbIE PE3yIbTaThl OCBOCHHUSI MPOTPAMMBI
10 MaTEMaTHUKe, TEMAaTHYECKOE TIJIaHUPOBAHHUE.

HOACHUTEJIBHASA 3AIITMCKA

[Iporpamma mo mareMaruke majis oOywarommxcs 5-9 KiaccoB paszpaboTaHa
Ha ocHoBe ®I'OC OOO. B mporpamMmme 1mo mMaTeMaTUKE YUTEHBI MJECH U TOJOXKEHUS
Konnenmuu pa3Butus matematudeckoro oopasoBanus B Poccuiickoii denepanuu.

[Ipeamerom MatemMaTUKH SBISIOTCS (PyHIaMEHTaIbHBIE CTPYKTYPHI HAIIEro MUpa —
MPOCTPAHCTBEHHbIE (OPMBI W  KOJWYECTBEHHBIE OTHOIIECHUS (OT TPOCTEHIIUX,
yCBAaUBAEMbIX B HEMOCPEICTBEHHOM ONBITE, O JOCTATOYHO CJIOXKHBIX, HEOOXOJAUMBIX
JUTISL pa3BUTHSI HAYYHBIX M MIPUKJIATHBIX Hei). MaTemMaTuueckue 3HaHUSI 00eCIeunBatOT
MOHUMAHUE TIPUHIIUIIOB YCTPOMCTBAa M HCIOJIL30BAaHUS COBPEMEHHOW TEXHUKH,
BOCIIPUSITUE W HWHTEPIPETAIMIO  COLUAIBHOW, HKOHOMHUYECKOW, TMOJTUTHUYECKOM
uH(OpMaIlMK, AT BO3MOXKHOCTb BBINOJHATH PACUYEThl M COCTABJSITH AJITOPUTMBI,
HAXOJIUTh U MPUMEHSTH (DOPMYJIBI, BIAJIETh MPAKTUICCKUMU MPUEMAMU T€OMETPUUECKUX
U3MEpEeHUN U TOCTPOCHUM, YUTaTh MH(OpPMAaIMIO, MPEICTABICHHYIO B BHJE TaOJMII,
auarpaMM U Tpa@uUKOB, JKUThb B YCJOBHSX HEONPENENEHHOCTH ¢ TOHUMATh
BEPOSTHOCTHBIN XapaKTep CIIy4alHBIX COOBITHH.

N3yyenue mareMatuku QopMUpyeT y O0O0ydarolmUXCcsi MaTeMaTHUYEeCKU CTUIIb
MBIIIJICHUS, TIPOSBIISIOMIMICS B ONPENeNEHHBIX YMCTBEHHBIX HaBbIkax. OOyyaroniuecs
OCBaMBAIOT TaKWe TPHUEMBI W METOJbl MBIIUICHUS, KaK WMHIYKIUS M JACAYyKIHUA,
000011IeHe M KOHKPETU3alus, aHaJIu3 U CHHTE3, KJacCUu(PUKaIMsI M CHCTeMaTH3allus,
abctparupoBanue v aHanorusi. OOBEKTH MATEMAaTUYECKUX YMO3AKIIFOUCHHH, TPaBUiIa X
KOHCTPYHUPOBAHUS PACKPBHIBAIOT MEXAHU3M JIOTHYECKUX MTOCTPOCHHH, CIOCOOCTBYIOT
BbIPaOOTKE yMeHHUs (HOPMYITUPOBATh, 0OOCHOBBIBATH M JOKA3bIBATh CYKICHUS, TEM
CaMbIM Pa3BUBAIOT JIOTUYECKOE MblIlIeHHE. M3yueHne MaTeMaTuKu 00ecreurnBaeT
dbopMupoBaHUE ANTOPUTMUYECKON KOMITOHEHTHI MBIIIJICHUS ¥ BOCITUTAHUE YMEHUN
NEUCTBOBATh MO 3aJaHHBIM  alrOPUTMAM, COBEPIICHCTBOBATb WM3BECTHBIE U
KOHCTPYHPOBaTh HOBBIC. B mporiecce pemeHus 3a1aq — OCHOBOH yU4eOHOM eI TEIbHOCTH
Ha ypOKaxX MaT€MaTHUKH — Pa3BUBAIOTCS] TBOPUECKAs U MPUKJIAAHAS CTOPOHBI MBIIILJICHHUS.
OO0yueHne MaTeMaThKe Ja€T BO3MOXKHOCTh Pa3BUBATh Y 00yUYaIOIINXCS TOUHYIO,
parMoOHANIbHYI0 ¥ WH()OPMATHUBHYIO pe€4Yb, YMEHHE OTOMpATh Hambojee MOAXOJSINNE
SI3BIKOBBIC, CUMBOJMYECKUE, TPAPUIECKUE CPEICTBA JIJISi BRIPAKECHUS CYXIACHUN U
HarJISITHOTO UX MPEJCTABICHUS.

[Ipn u3ydyeHUMM MaTeMaTUKH OCYIIECTBISIETCS 0O0Ilee 3HAKOMCTBO C METOAaMU
MO3HAHUS JEUCTBUTEIBLHOCTH, MPEACTABICHUAMHU O NIPEAMETE U METOJaX MaTEMaTUKH,
UX OTJIMYUU OT METOJIOB IPYTUX €CTECTBEHHBIX U T'YMAHUTAPHBIX HAYK, 00 0COOCHHOCTSIX
MPUMEHEHUS MaTeMaTUKU [IJIs  PEIICHUs] Hay4YHbIX M OPUKIAIHBIX  3ajad.
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[IpyopuTeTHBIMM LEAMH OOy4Y€HUsT MaTeMaThuke B 5-9 Kjaccax SBISIOTCA:

dbopMupoBaHUE IEHTPATBHBIX MAaTEeMaTUYECKUX MOHATHH (YKCIIO, BEIMUMHA,
reomeTpuueckas (urypa, HepeMeHHasl, BEPOSITHOCTh, (PYHKIIHUS), O0OECTEUUBAIOIINX
MPEEMCTBEHHOCTb U NMEPCIEKTUBHOCTh MATEMATHYECKOT0 00pa30BaHMs 00yYaIOIIUXCS;

nojBeicHHe OOy4YaromMXCsd Ha JOCTYIIHOM [UJIi HHMX YPOBHE K OCO3HAaHMIO
B3aMMOCBSI3U MaTEeMAaTUKU U OKPYXKAIOIIEro MUpa, MOHUMAaHUE MaTeMaTUKU KaK 4acTu
oO11el KyJlIbTyphl YEJIOBEUECTBRA;

pa3BUTHE MHTEJUIEKTYaJIbHBIX M TBOPYECKHUX CIOCOOHOCTEH 00y4aromuxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIIEAOBATEIBCKUX YMEHUH, KPUTHUHOCTU MBIILICHHUS,
MHTEpECa K U3YUCHUIO MAaTEMaTHKH;

dbopmupoBanue (QPyHKIMOHAIBHOW MaTEMAaTHUYECKOM T'PAMOTHOCTH: YMEHUS
pacrio3HaBaTh MPOSIBIICHUS] MAaTEMATUUECKUX MOHSTUH, 0OBbEKTOB M 3aKOHOMEPHOCTEH
B PCAIbHBIX JKU3HEHHBIX CHUTYAlUSIX W MPHU WU3YUYCHUH JPYTUX YYEOHBIX MPEIMETOB,
IPOSIBJICHUSI 3aBUCHUMOCTEH U 3aKOHOMEpHOCTEH, (opMynupoBaTh HX Ha S3bIKE
MaTeMaTHKd ¢ CO3JaBaTh MaTeMaTHYeCKHUE MOJEIH, IMPUMEHITh OCBOCHHBIN
MaTeMaTHYEeCKUM ammapar [Js peHIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX — 3ajad,
UHTEPIPETUPOBATH U OIEHUBATH MTOJTYUYCHHBIC PE3yJIbTaTHI.

OcCHOBHBIE JIMHUH COJIEPKaHUS MPOrpaMMBbI 110 MateMatuke B 59 knaccax: «Hucna
U BBIYUCICHHS», «Anrebpa» («Anredpandeckue BBIPAXKEHUS», «YPaBHEHUS U
HEpaBeHCTBa), «DyHKIHN», «['eomerpus» («I'eomerprueckune GUrypsl U X CBOUCTBAY,
«M3mepeHne TeOMETPUYECKUX BEIUYHH»), «BepoATHOCTh M cTaTtucThKay. [laHHbIE
JUHUU Pa3BUBAIOTCS TMapalieIbHO, KaXas B COOTBETCTBUU C COOCTBEHHOM JIOTHMKOM,
OJIHAKO HE HE3aBHCHMO OJIHA OT IPYTOH, a B TECHOM KOHTaKTe U B3aUMOJCHCTBUU.

Copepskanue mporpaMMbl IO MaTeMaTHKE, pacipenenéHHoe Mo rojaM o0ydeHus,
CTPYKTYPHUPOBAHO TaKUM O0Opa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPUHIUINHAIBLHBIM
BOIIpocaM  oOydJaronigecs — oOpaliaJich  HEOJHOKPATHO, 4YTOOBI  OBJIAJCHUE
MATEMaTUYECKUMU TIOHATHSIMU W HaBBIKAMHU OCYIIECTBISJIOCH MOCIEIOBATEIBHO U
MOCTYNaTeNbHO, C COOJIIOJICHHEM TNPUHIIMIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHHS
BKJIFOYAJIUCh B OOIIyI0 CHCTEMY MaTeMaTHYECKUX MPEACTABICHUN O0ydaromuxcs,
pacmmpsst u yriayousis e€, o0pa3ysi IpOYHbIe MHOYKECTBEHHBIE CBSI3H.

B cootBetctBUu ¢ ®I'OC OOO martemaTnka SBIsSETCS 00s3aTEIBHBIM yU4€OHBIM
MpeIMETOM Ha ypOBHE OCHOBHOTO 00Imiero obpaszoBanms. B 5-9 kmaccax marematnka
TPAIUIIMOHHO U3YYaeTCs B PaMKax CJIEIYIONINX Y4eOHBIX KYpCOB: B 5—6 Kiaccax — Kypca
«Marematukay, B 7-9 kitaccax — KypcoB «Anredpa» (BKIFOYast SIEMEHTHI CTATUCTUKHU U
Teopun BepositHocTel) u «['eomerpusi». Ilporpammoil mo MareMaTHKe BBOJIUTCS
CaMOCTOSTEIILHBIN Y4eOHBIN Kypc «BepOosSTHOCTh M CTATHCTHKAY.

OO6miee 9MCIIO YacoB, PEKOMEH/IOBAHHBIX [JISl M3y4eHUs MaTeMaTUKu (0a30BBIiA
YpOBEHb) Ha YPOBHE OCHOBHOTO oOmiero obOpaszoBanms, — 952 waca: B 5 kimacce —
170 gacos (5 gacoB B Henedo), B 6 kimacce — 170 wacos (5 yacoB B Hezlelo), B 7 KJiacce —
204 yaca (6 yacoB B Hezielnto), B 8 kiacce — 204 yaca (6 yacoB B HefleNn0), B 9 kiacce —
204 gaca (6 yacoB B HEZICIIO).

INIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI
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IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenne MareMaTHKU Ha YPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUs HAIPAaBIEHO
Ha JOCTHMKCHHE OOYyYaIOUIUMUCS JUYHOCTHBIX, METANpeAMETHBIX M MPEeIMETHBIX
00pa3oBaTeIbHBIX PE3yJbTaTOB OCBOCHHS YU4E€OHOTO MpeaMeTa.

JIMUHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJIbTATBI  OCBOCHHMS  MPOTpaMMbl 1O  MaTeMaTHKE
XapaKTEPU3YHOTCS:

1) maTpuoOTHYeCKOe BOCTIUTAHME:

NPOSIBJICHHEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHHCKON MaTeMaTHKH,
[ICHHOCTHBIM OTHOIIEHUEM K JOCTHKCHHSIM POCCHHCKHX MATEMAaTHKOB W POCCHUCKOMN
MaTeMaTUYECKOW IIKOJBI, K MCIOJB30BAaHUIO 3TUX JOCTH)KCHHH B IPYTHMX HayKax M
NPUKIAIHBIX cepax;

2) rpaxaaHcKoe U IyXOBHO-HPABCTBEHHOE BOCTIUTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00sI3aHHOCTEH IpaKJaHWHA U peaju3allii ero IMpas,
Npe/ICTaBIEHHEM O MAaTeMAaTHUYeCKUX OCHOBax (YHKIMOHUPOBAHUS Pa3IUUYHBIX
CTPYKTYD, SIBJICHHM, MPOIIEAYpP IPaskIaHCKOTO 00IIecTBa (HalpuMep, BHIOOPHI, OTPOCHI),
TOTOBHOCTBIO K OOCYXIACHHIO STHYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTHUYECKUM
NPUMEHEHHEM JOCTHXKEHUW HayKd, OCO3HAaHHEM BaXHOCTU MOPAIbHO-ITUYECKUX
IPUHIIMIIOB B I€ITELHOCTH YUEHOTO;

3) Tpy/10BO€E BOCIIUTAHHE:

YCTAaHOBKOM HA AaKTUBHOE Yy4yacTHUE€ B pELICHUHM NPAKTUYECKUX 3a/]ad
MaT€MAaTUYE€CKOM  HAMpaBIE€HHOCTH, OCO3HAHMEM BAXHOCTH  MaTEMaTHYECKOTO
oOpa3oBaHUs Ha TMPOTHKEHUHM BCEW JKM3HM JUIA YCIEIIHOW TpodeccroHaIbHON
NESTENBbHOCTA W Pa3BUTUEM HEOOXOAMMBIX YMEHHH, OCO3HaHHBIM BBIOOpOM U
MOCTPOCHUEM HWHAMBUIYAIbHOW TPAeKTOPUH OOpa30BaHMUsI U IKU3HEHHBIX ILJIAHOB
C Y4ETOM JTUYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCKOEe BOCTIMTAHHUE:

CIOCOOHOCTBIO K OMOIHOHAABHOMY H  JCTCTHYCCKOMY  BOCIPHSITHIO
MATEMAaTHYCCKUX OOBEKTOB, 3ajad, pEIICHHH, pacCyKICHUH, YMEHHUIO BHICTh
MaTEMaTHYCCKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOT 0 MO3HAHMS:

OpHEHTALMEN B JEATEIBHOCT HA COBPEMEHHYIO CUCTEMY HAYUYHBIX NPEICTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS YEIOBEKa, MPHUPOABI W OOIIECTBa,
MMOHUMaHHEM MAaTeMaTUYECKOW HAYKHU KaK cephbl YEIOBEUECKON NeATeIbHOCTH, ITAllOB
€€ pa3BUTHS W 3HAYUMOCTH JUIA pPAa3BUTHS LMBWIM3ALMU, OBJIAJICHUEM SI3BIKOM
MAaTEMAaTHKA M MAaTEMAaTHYECKOW KyJIbTYpOM KaK CpEICTBOM IIO3HAHUS MHPA,
OBJIQJICHUEM MTPOCTECUIINMHU HABBIKAMU HCCIIEI0OBATEIBbCKON JEATEbHOCTH;
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6) pusnyeckoe BocnuTaHHe, (OpMHPOBAHHE  KYJIbTYPbl  310pPOBbS U
3MOLMOHAJIBHOIO 0JIArONOJIYYHSI:

TOTOBHOCTBIO MPUMEHSITh MAaTEMAaTUYECKUE 3HAHUS B MHTEPECAX CBOETO 3JI0POBbS,
BEJICHUs 370pPOBOT0 00pa3a *KU3HU (340pPOBOE NUTAaHUE, COATAHCHPOBAHHBIN PEXUM
3aHATHM U OTABIXA, peryJigpHas Gu3nueckas akTUBHOCTD), CQOPMUPOBAHHOCTHIO HABBIKA
pednexkcuy, MpPU3HAHMEM CBOEro IpaBa Ha OMIMOKY M TaKOro K€ IpaBa JApPYroro
4eJI0BEKA;

7) IKOJIOTHYECKO€e BOCIIUTAHHE:

OpUEHTAIIMEN HA TMPUMEHEHUE MATEMAaTUYECKUX 3HAHUM Uil pPELICHUS 3aaad
B 00J1aCTH COXPaHHOCTH OKPY’KaIOIE Cpeibl, INIAHUPOBAHUS MMOCTYIKOB U OLIEHKHU UX
BO3MOXXHBIX TOCJEACTBUN ISl OKpYXaroled Ccpelbl, OCO3HAHUEM TJI00aJIbHOTO
XapakTepa SKOJOTHYECKUX MPoOJIeM U MMyTel UX pEeIIeHHUS;

8) amanTanus K H3MEHSIIOUIUMCS YCJIOBUSIM COIUAILHOMH W PHPOIHOI Cpe/Ibl:

TOTOBHOCTBIO K JIEMCTBUSIM B YCIIOBHSIX HEONPENEIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pe3 IMPAKTUYECKYHO NEATEIbHOCTb, B TOM YHCIIE yYMEHUE
YUUTBCA y APYTHUX JIIOJIeH, MpUOOpeTaTh B COBMECTHOM NEATEIbHOCTH HOBBIE 3HAHUS,
HABBIKM U KOMIIETEHIIMN U3 ONbITA IPYTUX;

HEOOXOIMMOCTBIO B (DPOPMUPOBAHUHU HOBBIX 3HAHUM, B TOM YHCIIe (OPMYITHPOBATH
UJieH, TIOHSTHSI, TUIIOTE3bl 00 00BEKTAaX U SIBIICHUAX, B TOM UHCIIE paHEe HE U3BECTHBIX,
OCO3HaBaTh JAe(UIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MJIAaHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYaIIUIO KaK BBI30B, TPEOYIOIINI KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS
U JIeiicTBUSI, POPMYIIUPOBATH U OLIEHUBATh PUCKU U TIOCIECTBUA, (HOPMUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIBTATHI

B pe3ynbTate ocBOEHUS POTpaMMBbI IO MATEMAaTHKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus y obOydaromierocs OyayT copMuUpOBaHBI METANpPEIMETHBIE PE3yJbTaThI,
XapaKTepU3YIOIIHUECs OBJIAJICHUEM YHHUBEPCATbHBIMU TMO3HABATEIBHBIMHU JCHCTBUSMH,
VHUBEPCAIbHBIMA ~ KOMMYHUKATHBHBIMH  JICUCTBUSIMH W yYHUBEPCAJIBbHBIMU
PETYISITUBHBIMU JACHCTBUSMU.

ITo3HaBaTe/IbHBbIE YHUBEPCAJbHbIC YUeOHbIEe NeiCTBHUSA
ba3oBble Joruueckue aeicTBHUA:

BBISIBIISITh M XAapAaKTEPU30BATh CYIIECTBEHHBbIE NPU3HAKH MaTEMaTHYECKUX
00BEKTOB, TOHATHN, OTHOIICHUH MEXIY MOHATHUAMH, (HOPMYIHPOBATH OINPEACICHUS
MOHSATHH, YCTaHABIWBATH CYIICCTBCHHBIM TPH3HAK KiIacCH(PUKAIMHU, OCHOBAHUS
JU1s1 0000IIIEHNS ¥ CPaBHEHHUS, KPUTSPUH ITPOBOIMMOTO aHAIN3a,

BOCTIPUHUMATH, (OPMYIUPOBATh M MPEeOOPa30BbIBATh CYKIACHUS: YTBEPAUTEIbHBIC

Y OTpHIIATENIbHBIE, EIUHUYHBIC, YACTHBIC M OOIIIHUE, YCIOBHBIC;

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHUBOPEUUS
B (akTtax, MaHHBIX, HAOMIOJCHUAX U YTBEPXKACHUSX, TMpeajaratb KpPUTEPHUHU
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IUIS BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUN;

JIeNaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX U MHAYKTUBHBIX
YMO3aKJIIOUEHUN, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

pa3bupaTh JOKa3aTeIbCTBA MATEMAaTHYECKUX  YTBEPXKIECHUUH  (IpsMble H
OT TMPOTHUBHOTO), MPOBOAUTH  CAMOCTOSATEIBHO  HECJIOXHBIE JI0Ka3aTelIbCTBA
MaTreMaTudeckux (HaKTOB, BBICTpPAMBATh APIYMEHTAlUIO, NPUBOJIUTH MPUMEPHl H
KOHTPHPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKACHMUS;

BBIOMpATh CMOCO0 penieHus yueOHOM 3ajauu (CpaBHMBATh HECKOJIBKO BapUaHTOB
pelieHusi, BIOMpaTh Hanbosee MOAXOASAIIMNI ¢ YYETOM CaMOCTOSATEIbHO BBIACIEHHBIX
KPUTEPUEB).

Ba3oBble ucciaenoBaTeabCKHE AeiiCTBUA.

UCIIOJIb30BaTh BOMPOCHI KaK HMCCJICAOBATECNIbCKUH WHCTPYMEHT TIO3HAHUS,
(GbopMyIHpOBaTH BOMPOCHI, (PUKCUPYIOLTHE MPOTHBOPEUHUE, TPOOJIEMY, CAMOCTOSTEIIHHO
yCTaHABJIMBATh UCKOMOE M JaHHOE, (POPMHUPOBATH THUIIOTE3Y, apTyMEHTHPOBATH CBOIO
ITO3UIINIO0, MHEHUE;

IPOBOAUTH IO CAMOCTOSTEIIEHO COCTAaBJICHHOMY IUIAHY HECJIOKHBIN AKCIICPUMEHT,
HEOOJIBIIIOE UCCIICIOBAaHUE 110 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO O0BEKTA,
3aBUCUMOCTEH 00BEKTOB MEXKTYy COOOi;

CaMOCTOSITCILHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJABI IO pPe3yJibTaTaM
IPOBEIEHHOTO HAOJFOJICHMS, MCCIICIOBAHUS, OICHUBATH JOCTOBEPHOCTH IOJYUYCHHBIX
PE3yJIBTaTOB, BEIBOJOB M 00OOIICHUI;

NPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKKe BBIJIBUTaTh
IPEIITOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ nnpopmaunmeii:

BBISIBIIITH ~ HEJOCTATOYHOCTh ¥ HM30BITOYHOCTh  HWH(pOpPMAIMH,  JIaHHBIX,
HEOOXOMMBIX JUIS PEIICHUS 3a/1a4H,

BBIOMPATh,  AHAIM3HPOBATh,  CUCTEMATH3MPOBATH W  WHTEPIPETUPOBATH
MHPOPMAITUIO PA3IMIHBIX BUIOB U (OPM IPEICTABICHUS;

BBIOMpATh (popmy mpeacTaBiaeHuss HHOOPMAIIUU U WLTIOCTPUPOBATH PEIlaeMble
3aJlayu CXeMaMH, TuarpaMmMaMu, HHOU rpauKoil 1 1X KOMOWHAIUSIMU,

OIICHMBATh HAJEKHOCTh MHPOPMAIMH TI0 KPUTEPUAM, MPEIJI0KEHHBIM YIUTEIEeM
WM COPMYJIMPOBAHHBIM CAMOCTOSTEIHHO.

KoMMmyHuKaTUBHBIE YHUBEPCAJbHbIE YUeOHbIe JeiCTBUA:

BOCIIPHHUMATh U (POPMYIHPOBATH CYXKICHUS B COOTBETCTBHHM C YCIOBHUSIMH U
[EeIsIMU OOIIEHHUs, SCHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX
Y MMCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 110 XOAY PEUICHHUS 3a1a4l, KOMMEHTHUPOBATh
MOJy4YEHHBIN PE3YJIbTAT;

B XOJie OOCYXJIEHHS 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYXIAa€MOW TEMBI,
npoOJieMbl, periaeMoi 3ajlaud, BbICKA3bIBATh WJICH, HAIICJICHHBIE HA MOWUCK PEIICHUS,
CONIOCTABIISITh CBOM CYXICHHS C CYXJICHUSMU JPYTHUX YYaCTHUKOB JUajora,

8



®denepanbHas pabouas nporpamma | MaremaTtuka. 5—9 knaccol (60a30BbIH YPOBEHB)

OoOHapy’KMBaTh pa3IMYMe U CXOJCTBO MO3ULIMNA, B KOPPEKTHOU (popme (hopMynrpoBaTh
pa3HoOracus, CBOU BO3PAXKEHUS;

MPEACTaBIATh PE3yJbTaThl pELIEHUs 3aJauyd, SKCIEPUMEHTa, MCCIEI0BaHUS,
MIPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opMaT BBICTYIUIGHHS C Y4E€TOM 3ajay
MPE3EHTAlMU U OCOOEHHOCTEHN ayIuTOpUU;

MOHUMATh U UCIIOJIb30BATh MPEUMYIIIECTBA KOMaHAHON U UHIMBU1yalbHOU paOOThI
MIPU pEeUICHUU y4eOHBIX MaTEMAaTUYECKUX 3a]1ay;

NpPUHUMATh LeJb COBMECTHOM JESTENbHOCTH, IUJIAHUPOBAaTh OpraHU3aLHUIo
COBMECTHOW paboThl, pacpeieNsiTh BUIbI pabOT, 10rOBapuBaThCS, 00CYKIaTh MPOLIECC
U pe3ysibTaT paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opmMax paboThl (0OCYXIeHHs, OOMEH MHEHUSIMH,
MO3TOBbI€ ITYPMbI U IPYTHE), BBHIMIOJIHITH CBOIO YaCTh Pa00ThI U KOOPJIUHUPOBATH CBOU
JEUCTBUS C APYTMMHU YJIEHAMHU KOMaH/bl, OLIEHUBATh KAYECTBO CBOETO BKJIa/Ja B OOIIMIA
OPOAYKT MO KPUTEPHAM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryisiTuBHble YHUBeEpPCAJbHbIE Y4eOHbIE TeHCTBUA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISITh TUTAH, aJITOPUTM PEIICHMs 3a7ayu (WA ero 4acTh),
BBIOMpATh CIOCOO peIieHUuss C YYETOM HMEIOIIUXCS PecypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHUPOBATh U KOPPEKTUPOBATH BapHUAHTHI PEUICHUN C Y4ETOM
HOBOW MH(OpMaIUH.

CaMOKOHTPOJIb:

BJIAJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3yibTaTa
peIlIeHnsT MaTeMaTHIECKOH 3a1a4u;

NPEIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IIPH PEIICHUW 3a/1auW,
BHOCHUTH KOPPEKTUBEI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, HAWEHHBIX
OIUOOK, BEISBICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBUE pE3YyiIbTaTa [EATCIBHOCTH TIIOCTABICHHON IIeMH U
YCIIOBUSIM, OOBSICHATh TPUYUHBI JOCTHXKCHHS WM HEJIOCTHIKEHUS IIEJIH, HAXOJIUTh
omurOKy, 1aBaTh OLIEHKY MTPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATHI

[IpeameTHble pe3ynbTaThl OCBOEHHS MPOrPAMMBI 0 MaTeMaTHKE MPEACTaBICHBI
0 ToJIaM 00YYEHHs B CIEAYIONMINX pa3iesiaX MporpaMMbl B paMKaX OTACIbHBIX YIEOHBIX
KypcoB: B 5—6 kiaccax — kypca «Marematnkay, B 7—9 kiaccax — KypcoB «Anredpay,
«I"'eomeTpus», «BeposaTHOCTh 51 CTaTUCTHUKAY.
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®OEJIEPAJIBHAS PABOYAS [TIPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KNIACCAX

HOACHUTEJIBHASA 3AIIMCKA

[IpropuTeTHBIMH LIENIAIMH OOy4Y€HHUsT MaTreMaTthuke B 5—0 Kiaccax SBISIOTCA:
MPOJOJKEHNE (POPMUPOBAHUS OCHOBHBIX MATEMATHYECKUX MOHATHHA (YHCIIO,
BEJIMYMHA, TreoMeTpuyeckas ¢urypa), oOecneunBalOMMUX MPEEeMCTBEHHOCTh U

MEPCHEKTUBHOCTh MaTEMAaTUYECKOTI0 00pa3oBaHusl 00yUaroOUIuXCsl;

pa3BUTHE MHTEJUIEKTYaIbHBIX M TBOPYECKUX CIOCOOHOCTEW 00yvarommuxcs,
MO3HABATEIbHON AKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHHM, HHTEpeca K H3YUYEHUIO
MaTeMaTHKU;

NoJiBe/IeHHe OOydYaloIIMXCs Ha JOCTYIHOM [JIsi HHUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTEMATUKU U OKPYKAIOIIEr0 MUPA;

dopMupoBanue (YHKIMOHATBHOM MaTEMaTHYECKOM TPaMOTHOCTHU: YMEHHS
pacno3HaBaTh MaTeMaTHUYEeCKHE OOBEKThl B peajbHBIX IKU3HEHHBIX CHUTYyaIHsX,
NPUMEHSITh OCBOCHHBIE YMEHHS JUIsl pPEUICHUS MPaKTUKO-OPUEHTHPOBAHHBIX 3aj1ad,
MHTEPIPETUPOBATh TOJTYYEHHBIE pe3yJibTaTbl M OLEHUBATh KX HA COOTBETCTBUE
NPAKTUYECKON CUTYaIINH.

OcHOBHBIE JIMHUU COJEpKaHHMs Kypca MaTeMaTdku B 56 Kkjaccax —
apumeTHdeckass 1 TeoMeTpHuYecKas, KOTOpbIE pPa3BUBAIOTCS MapajliebHO, Kaxxaas
B COOTBETCTBUU C COOCTBEHHOM JIOTMKOW, OJHAKO, HE HE3aBHUCHUMO OJHA OT JPYyroi,
a B TECHOM KOHTAakKT€ M B3aUMOAECHCTBUHM. TakKe B Kypce MaTeMaTHKHA MPOUCXOIAUT
3HAKOMCTBO C 3JIEMEHTaMU aireOpbl U OMUCATEIbHON CTaTUCTUKU.

N3yuyenue apudMeTuyeckoro marepuaia HAYMHAETCS CO CHCTeMaTH3allud H
Pa3BUTH 3HAHUN O HATYPAJIbHBIX YKCIIaX, MOJYYCHHBIX HA YPOBHE HAYAJIBLHOTO OOIIEro
oOpa3zoBanusa. [Ipy 3TOM COBEpPIIEHCTBOBAHHME BBIYUCIUTENBHON TEXHUKU U
dbopMHUpOBaHME  HOBBIX TEOPETHYECKUX  3HAHMM  COYETAaeTCs C  pPa3BUTHUEM
BBIUMUCITUTENBHOW KYyJNbTYPhl, B YaCTHOCTH C OOyYe€HHEM NPOCTEHIINM MpuéMam
NPUKUIKA U OLEHKH pEe3yJIbTaTOB BBbIUMCICHUN. V3ydueHHUE HATypajdbHbIX YHCEN
MPOJI0JDKAETCS B 6 Kilacce 3HAKOMCTBOM C HAYAJIbHBIMU TIOHSITHSIMU TEOPUU JICTUMOCTH.
Hayvaino n3ydenus 0ObIKHOBEHHBIX M IECATUIHBIX TPOOEi OTHECEHO K 5 Kiaccy. JTo
NEPBBIH Tal B OCBOCHUHU JPOOEH, KOT/1a MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU UJICSIMH,
NOHATUSAMU TeMbl. [Ipu 3TOM paccMoTpeHne OOBIKHOBEHHBIX IpO0ei B TOJTHOM 00BbEMeE
NPEIIIECTBYET U3YUEHHUIO JECATHUHBIX APOOEH, YTO 11e1ecO00pa3HO ¢ TOUKU 3PCHHUS
JIOTUKU W3JI0KEHUSI YMCIIOBOW JIMHUU, KOTJa MpaBuiia JIEUCTBUU C JECATUYHBIMU
ApOOSIMH MOKHO OOOCHOBATh YK€ M3BECTHBIMHU aJTOPUTMAaMU BBITIOJHEHHS ACHCTBUIA
C OOBIKHOBEHHBIMH JpOOSIMU. 3HAKOMCTBO C JECATHUYHBIMHU JIPOOSMHU PACHIUPUT
BO3MOKHOCTH ISl IOHUMAHUSI O0YYaIOUMMHUCS MPUKIAJHOTO TPUMEHEHUSI HOBOM
3alUCH MPU U3YYEHUM JIPYTUX MPEAMETOB W MpPU NPAKTUUYECKOM HCIOJIb30BAHUHU.
K 6 kimaccy oTHec&H BTOPOH dTan B U3YYCHUU APOOECH, T1e TPOUCXOTUT
COBEPILIEHCTBOBAHHUE HABBIKOB CPaBHEHMS U MpeoOpa3oBaHus 1po0Oei, 0CBOEHUE HOBBIX
BBIYUCIIUTEIBHBIX QJITOPUTMOB, OTTAYMBAHUE TEXHUKHU BBIYUCICHHUM, B TOM UYHCIIE
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3HAYEHUH BBIpAXKEHUM, COACPKAIMNX U OOBIKHOBEHHBIE, U ICCATUYHBIE APOOH,
YCTaHOBJIEHHUE CBSI3€W MEXKIy HUMHU, PACCMOTPEHUE TPUEMOB pELIECHUS 3a/1a4 Ha APOOH.
B Hauane 6 kiiacca mpoUCXOIUT 3HAKOMCTBO C TIOHATHEM MPOIIEHTA.

OCOOEHHOCTBIO U3YUEHUS MOJIOKUTENBHBIX U OTPULIATEBHBIX YHCEIN SBISIETCS TO, YTO
OHH TaK)K€ MOTYT pacCMaTpUBAaThCS B HECKOJIbKO 3TanoB. B 6 kiacce B Hayase nu3yyeHus
Tembl «llonoxkuTeIbHBIE U OTPUIIATENLHBIC YUCIIa» BhIEsseTcs moareMa «Llenbie uuciay,
B paMKax KOTOpOHM 3HAKOMCTBO C OTPHUIATEIbHBIMU YHCIAMH U JACHUCTBUSIMU
C TIOJIOXKUTENTLHBIMU U OTPULIATENbHBIMU YUCIAMU IPOUCXOAUT HA OCHOBE COAEPIKATEIILHOIO
MOJX0/1a. DTO MO3BOJIAET HA JOCTYITHOM YPOBHE MMO3HAKOMUTH 00YUAIOIIUXCS IPAKTUYECKU
CO BCEMM OCHOBHBIMH TMOHSTHSIMU TE€MbI, B TOM YHUCJE M C MPaBUJIaMH 3HAKOB
NPU BBITIOJTHEHUU apUMETHUECKUX AeUCTBUI. 3ydeHue palioHaIbHBIX YHCE Ha 3TOM He
3aKOHUYMTCS, a OyeT MPOJOKEHO B Kypce areOpsl 7 Kiacca.

[Ipu 06ydeHnn peneHnIo TEKCTOBBIX 3aJ1a4 B 5—6 Ki1accax UCIMONIb3YIOTCS
apupmeTrueckue npuémsl perieHus. [Ipu oTpaboTke BEIYUCIUTEIHHBIX HABBIKOB B 5—6
KJIaCCaX pacCMaTPUBAIOTCS TEKCTOBBIE 3a4a4M CIAEAYIOUIMX BUIOB: 3a1a4M HA IBUKEHUE,
Ha YacTH, Ha TTOKYIIKHU, Ha pab0Ty ¥ MPOU3BOUTEILHOCTD, HA MPOILICHTHI, HA OTHOIIICHUS
1 nponopuuu. OOyyaronuecst 3HaKOMATCA ¢ MPUEMaMU PEIIeHHs 3aa4 nepedopom
BO3MOXKHBIX BApPUAHTOB, y4aTcsi paboTarh ¢ MHpOpMaluei, mpeicTaBIeHHOM B popme
TAOIUI] WU JUATPAMM.

B nporpamme yueOHOTO Kypca «MareMaTtukay npeaycMoTpeHo popMupoBaHue
NPOMEEBTUYECKUX areOpandeckux npeAcTaBieHnii. bykBa kak CHMBOJ HEKOTOPOTO
yycia B 3aBUCUMOCTH OT MAaTEMaTUYECKOIO KOHTEKCTa BBOJAUTCS MTOCTENEHHO.
BbykBeHHasi CHMBOJIMKA IIUPOKO UCIIOIB3YETCS MPEXK]IEe BCETO IS 3aITMCH OO0ITUX
YTBEP>KICHUMN U MPEIOKEHHM, GOPMYII, B YACTHOCTH JIJIS1 BEIYMCIICHUS TE€OMETPUUECKHUX
BEJIMYMH, B KAYECTBE «3aMECTUTENS» YHUCIA.

B mporpamme yueOHOro kypca «MaremaTthka» MpeACcTaBiIeHa HarjIsaHas
reOMEeTpusi, HampaBlieHHAs Ha pa3BUTHE OOPA3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaKeHMsI, N300pa3UTENbHBIX YMEHUA. JTO BaKHBIA ATAll B U3YYCHUH T€OMETPUH,
KOTOPBIA ~ OCYIIECTBIISIETCS. HA  HArJSIHO-IPAKTHYECKOM  YpPOBHE,  ONUPAETCA
Ha HarJAIHO-O0pa3HOEe MBIIUICHHEe oOydarommuxcsa. boipmmas poiab  OTBOIUTCS
MPAKTUYECKOMN JeATEIHHOCTH, OIBITY, SKCIIEPUMEHTY, MoaenupoBaHuto. O0ydaromuecs
3HAKOMSTCS ¢ TEOMETPUYECKUMHU (PUTYypaMu Ha TUIOCKOCTH U B MPOCTPAHCTBE, C UX
MPOCTEUITUMU  KOHPUTYpAIUsIMHU, ydaTcs wu300pakaTh WX Ha HEJIMHOBAaHHOW U
KJIeT4aTol Oymare, pacCMaTpUBAaIOT UX MPOCTEHIIne CBOWCTBA. B mpoliecce n3ydeHus
HaTJISTHONW T€OMETPHUH 3HAHUS, MOJyYeHHbIE OOYYaIOIUMHKCS HA YPOBHE HAYAIBLHOTO
o01mero 00pa3oBaHUs, CHCTEMATU3UPYIOTCS M PACITUPSIIOTCS.

CornacHo y4eOHOMY MIaHY B 5—6 Kilaccax M3y4aeTcsl MHTETPUPOBAHHBINA MPEIMET
«MareMatnka», KOTOPBIH BKIIOUACT apu(PMETHYCCKUN MaTeprall W HaTJSTHYIO
T€OMETPHIO, a TAKXKE MPOTEACBTUUYCCKUE CBEJCHUS W3 anreOphl, DIEMEHTHI JIOTHKUA U
Hayaja OnucaTeIbHON CTaTUCTUKHU.

OO6u1ee yuciao 4acoB, peKOMEHJOBAHHBIX JJIsl U3yYeHUsI MaTeMaTuku, — 340 yacos:
B 5 xiacce — 170 gacoB (5 gacoB B Hezeno), B 6 kiacce — 170 gacos (5 yacoB B HelleIio).

COIAEPKAHHUE
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OBYUYEHMUSAS KIIACC

HartypaabHble ync/ia 1 HYJIb

Hatypansnoe wumcino. Psan nHarypanbubix uymcen. Yucno 0. W3o0paxenue
HATypaJbHBIX YHCEJI TOUKAaMU Ha KOOPJUHATHOU (YMCIOBOM) MPSAMOM.

[lo3unmonHass cucrteMa CUUCIEHUsA. PuMckasgs Hymepanus Kak IpUMeEp
HETO3UI[MOHHON CUCTEMBI CUUCIIEHUS. [[ecsITHUHAas cucTeMa CUUCIICHHUS.

CpaBHEHME HATYpaJbHBIX YHCEJ, CPAaBHEHUE HATYPaJIbHBIX YHCEN C HYJIEM.
Crnoco0bl cpaBHeHHs. OKpYTJIEHHE HATYPAJTbHBIX YHCEIL.

CnoxeHnue HaTypajgbHBIX YHMCEN, CBOMCTBO HYJS NPHU CIOKEHHH. BbluMTaHuE Kak
neicTBUE, O0paTHOE CIOKEHUIO0. YMHOKEHUE HATypallbHBIX UYMCEll, CBOMCTBA HYJS U
CAVHUIIBI TP YMHOXKEHHH. JlemeHue Kak JelcTBHe, O0OpaTHOE YMHOXKEHHIO.
KoMmnoneHnTs! aeicTBui, cBsA3b Mexay HUMH. [IpoBepka pe3ynbTaTa apudMeTHuecKoro
neiictBus. IlepemecTuTenbHOE W COYETaTENIbHOE CBOMCTBA (3aKOHBI) CIOKEHUS H
YMHO>KEHUS, pacipeieTuTeIbHOE CBOUCTBO (3aKOH) YMHOXKEHHUS.

Hcnonb3oBanue OyKB 11 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA W 3aIllUCH
CBOMCTB apu(MeTHUECKUX ICUCTBUH.

JleauTenu U KpaTHbIE YKCIIA, PA3JI0KEHUE HA MHOXKUTENU. [IpocThie U cocTaBHBIE
gyucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKoM.

CreneHp ¢ HaTypaJbHBIM IOKa3aTelaeM. 3alKch YUCiIa B BUIE CYMMBI pa3psaHbIX
CJIaraeMblIX.

YucnoBoe BbIpakeHHE. BbIunciieHNE 3HAYEHHMI YUCIIOBBIX BBIPAXKEHUI, MOPSIIOK
BBITNIOJIHEHUST JelCcTBUN. VIcronb30BaHNWE IPU BBIYMCICHUAX IEPEMECTUTEIBHOIO U
COUYETATEIBHOIO CBOMCTB (3aKOHOB) CJIOKEHHS M YMHOXEHUS, PacHpeleIUuTeIbHOIO
CBOMCTBA YMHOKECHUS.

Apodu
[IpencraBnenne o ApoOU Kak criocoOe 3amvMcHu 9acTH BeTUYUHbI. OOBIKHOBEHHBIC

npobu. IlpaBunbpHbie W HempaBWiIbHBIE ApoOH. CmerraHHas IpoOb, MPENCTaBICHUE
CMEIIaHHOW JpoOM B BHJE HEMPABWIBHOW APOOM W BBIJCICHHUE IEJONW YacTH 4ucia
U3 HempaBWIbHOW npoOu. M3o0pakenuwe ApoOeil TouykamMu Ha YHCIOBOW MPSMOM.
OcuHoBHoe cBoiicTBO apobu. Coxpamenune npobeit. [IpuBegenue npodbu K HOBOMY
3HameHatento. CpaBHEHUE ApOoOEi.

CnoxxeHne W BBIUMTAHHUE ApoOEi. YMHOXKEHWE W JeJeHue IpoOeil, B3anmMHO-
obpatHbie Apobu. HaxoxaeHne yacTy 1eIoro U meioro Mo ero 4acTH.

Hecstuunast 3amuchk apoOeit. IlpemcraBmenue necATUYHOW JpoOM B BHIE
OoObIKHOBEeHHOU. M300paskeHne IECATUYHBIX APOOEH TOYKAaMU Ha YHUCIOBOW MPSIMOM.
CpaBHEHUE ECATUIHBIX APOOECH.

ApudmeTnyeckue ACUCTBUA C ACCATUYHBIMU TpoOsiMu. OKpyriieHHE AECATUYHBIX
npobeii.
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Penienne TeKCTOBLIX 3a1a4

Perienrie TEKCTOBBIX 3a/iauy apuMETHUYECKUM CIOcoOOM. PelieHune mormueckux
3amaud. Pemenue 3amau mepebOpoM BCeX BO3MOXKHBIX BapuaHTOB. Mcrmonp3oBaHue
MIPU PEIICHUU 3a/1a4 TaOJIHUIl U CXEM.

Pemenue 3agay, coepkammx 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIUYHUHBI: CKOPOCTD,
BpEMSsl, pacCTOSIHUE, II€HA, KOJMYECTBO, CTOMMOCTh. EJIMHUIBI HU3MEpPEHUs: MaCChl,
00bEMa, 1IEHBI, PACCTOSHUS, BpeMEHH, CKOPOCTU. CBSI3b MEXKy €IMHUIIAMHU U3MEPEHUS
Ka)XII0OU BEJIMYUHEI.

Perienrie OCHOBHBIX 3aj1a4 Ha APOOH.

[IpencraBnenue TaHHBIX B BUJIE TAOIHI], CTOJIOYATHIX JUATPAMM.

Harasanas reomerpus

Harnanueie npencraBineHuss o Qurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K,
JIy4, yroJj, JIOMaHasi, MHOIOyr'OJIbHUK, OKPY>KHOCTb, KpYT. YT0I. [IpsiMoi, ocTpslii, Tyrion
Y pa3BEPHYTHIN YIJIBL.

JInuHa oTpe3Ka, METPUUYECKHE E€IWHMIIBI JUIMHBL. JlJIMHA JOMaHOU, NepuMeTp
MHOTOYroJjibHUKa. MI3MepeHne U mocTpoeHue yIiioB ¢ IOMOIIbIO TPAaHCIOPTHPA.

Harnanuele mnpeactaBieHuss o @urypax Ha IUIOCKOCTA: MHOTOYTOJIBHHUK,
PSIMOYTOJIbHUK, KBAJPAT, TPEYTOJIbHUK, O PABEHCTBE (PUTYD.

N3o6paxkenune ¢uryp, B TOM uymucie Ha kietdarod Oymare. Iloctpoenue
KoH(pUryparui u3 yacTeit npsiMoit, OKpYy>KHOCTH Ha HEJIMHOBAHHOM U KJIeT4aTou Oymare.
Hcnonp3oBanne CBOMCTB CTOPOH U YIJIOB IIPSMOYTOJIBHUKA, KBaApaTa.

[Tnomans IIPSIMOYTOJIbHUKA 151 MHOT'OYTOJIbHUKOB, COCTaBJICHHBIX
U3 TPSIMOYTOJIBHUKOB, B TOM 4YHCle (UTyp, M300paKEHHBIX Ha KieTdaTod Oymare.
EnuHuier namepenus mioman.

Harnsnsele npencraBieHuss O TMPOCTPAHCTBEHHBIX (UTYpax: MPSIMOYTOIBHBIN
napasuienenuresi, Kyo, MHOrorpaHHukd. M300pakeHne mpocTeHmXx MHOTOTPaHHUKOB.
Pa3Béprku kyOa u napamienenunena. Co3nanue Mojeseil MHOTOTPaHHUKOB (13 Oymard,
MIPOBOJIOKH, TUIACTUJIMHA U APYTUX MAaTEPUAIIOB).

OO6BEM IpSAMOYTOJIBHOTO Mapasuienenuneaa, kyoa. Enununel namepenus oobéma.

6 KJIACC

HartypaabHble yncia

Apudmernyeckne NEUCTBUS C MHOTO3HAYHBIMHA HATYPAJIBbHBIMU  YHCIAMHU.
UucnoBbie BBIpaKEHUS, MOPSAOK JEHUCTBHM, MCIOJIb30BaHUE CKOOOK. lcmolsib3oBaHue
P BBIYUCICHUSX MEPEMECTUTEIBHOIO W COYETAaTEIbHOIO CBOMCTB CIOXKEHHS H
YMHOXEHUS, PACIPENEIUTEIbHOIO CBOMCTBA yMHOXeHUsA. OKpyIjieHHe HaTypaJbHBIX
YUCEJL.

JlenuTenu ¥ KpaTHbIE YKciia, HAUOOIBIINI OOIIHM IeTUTENh U HAUMEHbIIIee ollee
KpatHoe. JlenuMocTh CcyMMbl U mpou3BeneHHs.  JleleHHME ¢ OCTaTKOM.
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JApodu
OObIKHOBEHHasi JApoOb, OCHOBHOE CBOWCTBO JApoOH, COKpalleHue aApooOei.

CpaBHeHue u ymnopsaiouuBaHue npoOeil. PemieHuwe 3agady Ha HaxXO0XACHUE YaCTU
OT LEJOro W LeJIoro mo ero 4vactu. JIpoOHoe uMcio Kak pe3yabTaT JEJICHHS.
[IpencraBnenue aecATUYHON IpoOU B BHUJI€ OOBIKHOBEHHON ApOOM U BO3MOKHOCTH
MpeacTaBiieHuss OOBIKHOBEHHOM JpoOM B BUAE JecATUYHOW. JlecsiTuuHble IpoOu U
MeTpuuecKkasi cuctemMa Mmep. ApupMeTudyeckue ACUCTBUS M YMCIOBBIE BBIPAKECHMUS
C OOBIKHOBEHHBIMH U JIECSITUYHBIMU APOOSMHU.

OtHowenue. Jlenenue B JTaHHOM OTHOIIEHUHU. Maciitad, nponopuus. [lpumenenne
OPOMOPLUM NMPHU PEelIeHUH 3aad.

[lonsitTue mpoueHTta. BpluncieHue mpoLeHTa OT BEJIWYMHBI U BEIUYUHBI MO €€
OpOLEHTY. BbIpakeHue TMpPOLEHTOB JeCATUYHBIMH JApoOsimu. Pemenue 3amau
Ha NPOLEHTHI. BripaxkeHne OTHOIIEHUS BEIUYHH B MPOLEHTAX.

IMoso:xknTENbHBIE U OTPULIATEIBHBIE YHCJIA

[lonoxuTenbHble W oTpuUlaTeNnbHble uucna. llenble uyncna. Mopayne uwmcna,
reoMeTpuiecKasi HHTepIpeTalus Moayia yucia. M3o0paxkeHue yrces Ha KOOPIUHATHON
npsimoii. YucnoBble npomexkyTku. CpaBHeHHE 4YHcel. ApupMETHYeCKHue IeUCTBUS
C TIOJIO’KUTETLHBIMHU M OTPUIATEIbHBIMU YHCITIaAMHU.

[IpsMoyronbHass cucremMa KOOPAMHAT Ha IUIOCKOCTH. KOOpIHWHATBI TOYKH
Ha TUIOCKOCTH, alOcuucca u opauHata. [locTpoenue Touek u Guryp Ha KOOpJIWHATHON
IJIOCKOCTH.

BykBeHHBbIE BbIpAKEHUA

[Ipumenenue OyKB IS 3allMCM MAaTEMAaTHUYECKUX BBIPAKCHUN W MPEIIONKEHUH.
CroiicTBa apudMeTHUYECKHX JeWCTBUN. bByKBEHHBIC BBIpAXEHHUSI M  YHCIIOBBIC
NOJCTAaHOBKH. DBYyKBEHHBIE pPABEHCTBA, HAXOXKJICHHE HEU3BECTHOIO KOMIIOHEHTA.
®opmyinbl, GopMyNbl MEepUMETpa W IUJIOIMIAAXA TPSIMOYTOJbHUKA, KBajapara, o0bEMa
napajuiesienureaa u Kyoa.

PenreHue TeKCcTOBBIX 32124

Pemenue TEKCTOBBIX 3amayd apuMETHUECKHM CIocoOoM. PerieHue JT0ru4ecKux
3anmau. Permenue 3a1a4 mepeGopomM BCeX BO3MOXKHBIX BAPUAHTOB.

Pemrenurie 3amay, conepxanux 3aBUCUMOCTH, CBA3bIBAIOIINX BETUYUHBI: CKOPOCTb,
BpEMsI, paCCTOsIHUE, 1IEHA, KOJIMYE€CTBO, CTOUMOCTb, IPOU3BOAUTENBHOCTD, BpEMS, 00BEM
pabotel. EquHUIBI U3MEepeHns: MacChl, CTOUMOCTH, PACCTOSHUSI, BPEMEHH, CKOPOCTH.
CBsi3b MEXKY €IMHULIAMU U3MEPEHUS KaXKA0W BEIUUUHBI.

Pemiennie 3amad, CBSI3aHHBIX C OTHOIIEHUEM, MPOMOPIUOHAIBHOCTHIO BEJIMYHH,
MPOLIEHTaAMU;, PEIlIEHHE OCHOBHBIX 33/1a4 Ha APOOU U MPOIEHTHI.

OueHka W TpUKHIKA, OKpyrieHue pesyabrata. CocTaBieHUE OYKBEHHBIX
BBIpaKEHUU MO YCJIOBUIO 33]1a4H.

[IpencraBneHre AaHHBIX C MOMONIBIO Tabmul W jauarpamm. CronOuartbie
quarpaMMbl:  4YTe€HME W HocTpoeHwe.  YUTeHue  KpYroBbIX  JUarpamm.
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Harasianas reomerpus

Harnsanuele npencraBiaeHus o purypax Ha IJIOCKOCTU: TOUKA, IpsiMasi, OTPE30K,
JIy4, YroJ1, JJIOMaHasi, MHOI'OYI'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBHUK, OKPYKHOCTb,
KpYT.

B3anmHoe pacnonoxxeHue AByX IPsAMbBIX HA INIOCKOCTH, NIapajuIeIbHbIC NIPSMBIE,
[EPIIEHAUKYJIIIPHBIE IPsMbIE. M3MepeHne pacCTOSHUM: MEXAY ABYMS TOYKaMU, OT TOYKHU
110 IIPSIMOM, JUITMHA MaplIpyTa Ha KBaJIPaTHOMN CETKeE.

N3MepeHnue u ocTpoeHue yIiioB ¢ IOMOIIBIO TpaHCOpTUpa. Buael
TPEYrOJbHUKOB: OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIN, TYIOYTOJIbHBIN, paBHOOEAPEHHBIH,
PaBHOCTOPOHHUU. YETBIPEXYTOJIBHUK, IPUMEPHI UETHIPEXYTOJIBHUKOB. 1 IpIMOYTroJIbHUK,
KBaJipaT: UCIIOJIb30BAaHUE CBOMCTB CTOPOH, YIJIOB, nuaronaneit. zoopaxxenue
reOMETPUYECKUX (PUTYp Ha HEJIMHOBAHHOW Oymare ¢ UCIOJIb30BaHUEM LIUPKYII,
JUHENKHU, yrolbHUKa, TpaHcnopTupa. [loctpoenus Ha kineTyaroi oOymare.

[lepumeTp MHOTOYrONBHUKA. [lOHSATHE MITOMAAN (DUTYPBI, €TUHULIBI U3MEPEHUS
wiomaau. [Ipubnmxénnoe naMepenue mwiomaau Guryp, B TOM YUCIIE Ha KBAJAPATHON
cetke. [IpubnuxEnHoe u3MepeHne AIMHBI OKPY>KHOCTH, TUIOLIAAN KpyTa.

CumMeTpusi: IeHTpalibHAsl, OCEBasl U 3€pKaJibHAs

cummMmerpun.lloctpoerre cuMmMeTpUYHbIX QUTYP.

Harnsansle npencraBiaeHus 0 IPOCTPAHCTBEHHBIX (PUTypax: Mapajiesienunes, Kyo,
npu3Ma, NupaMuaa, KOHyC, WIMHAD, map u chepa. M3obpaxeHne npocTpaHCTBEHHbBIX
¢uryp. IIpumeps! pa3BEPTOK MHOIOTPAHHUKOB, IMIUHAPA U KOHYca. Co3aaHue Mojenen
IPOCTPAHCTBEHHBIX (GUTYp (M3 OyMaru, IpOBOJIOKH, JIACTUIIMHA U APYTUX MATEPUAJIOB).

[Tonatue o0béMa, enuHULBl H3MepeHust 00béEMa. OOBEM IPSIMOYTOJIBHOTO
napaJjuiesienurena, Kyoa.

INPEAMETHBIE PE3YJIBTATHI

[IpenMeTHBIE pe3yNbTaThl OCBOCHHUS TPOTPaAMMBI Y4eOHOTO Kypca K KOHILY
oOydeHus B 5 KJacce:

Yucua 1 BBIYUCTCHUSA

[lornmaTe W TMPaBUIBLHO YMHOTPEOJATh TEPMHHBI, CBS3aHHBIE C HATypaJIbHBIMU
YHCIIaMH, OOBIKHOBEHHBIMH U JIECATUIHBIMH IPOOSIMH.

CpaBHUBaTh W YNOPSJAOYMBATH HATYpaJIbHbBIE YHCIA, CPABHUBATH B MPOCTEHUIINX
CIIy4asiXx OOBIKHOBEHHBIC IPOOH, JECATUUHBIC TPOOH.

CoOTHOCUTH TOUYKY Ha KOOPJIMHATHON (YUCIOBOM) MPSIMOM C COOTBETCTBYIOLIUM €il
YUCJIOM W M300pakaThb HATypajJbHbIE YMCIA TOYKAMU HA KOOPAMHATHON (YUCIOBOMN)
MPSMOM.

Bemonuates  apudmeTmueckwe  ACHCTBUS  C  HATYPAIbHBIMH  YHCIIAMH,
C OOBIKHOBEHHBIMH JAPOOSIMU B IPOCTEUIITUX CITydasX.

BoInonHsATh NpOBEPKY, NPUKUKY PE3YIbTaTa BHIYUCICHUN.

OxkpyrisTh HaTypaJibHbIC qyucJia.
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Penienne TeKCTOBLIX 3a1a4

Pemate TekcTOBBIE 3adaud  apU(PMETHYECKUM CHOCOOOM H C TIOMOIIBIO
OpPraHU30BaHHOT'O0 KOHEYHOTO Mepedopa BCeX BO3MOXKHBIX BApUAHTOB.

Pemate 3amaun, comepkaiimue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIMUYUHBI: CKOPOCTb,
BpEMs, pacCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOMMOCTD.

Ucnonw3oBaTh KpaTKue 3alUCH, CXEMbI, TaONUIbI, 0003HAYCHUS! TMPU PEIICHUU
3aj1ad4.

[Tonb30BaThCsl OCHOBHBIMU E€IWHHUIIAMH HM3MEPEHUS: LIEHBI, MACChl, PACCTOSHUS,
BPEMEHU, CKOPOCTH, BHIPAXKATh OJHU €IMHULIBI BEJIMYMHBI YEPE3 IPYTHE.

N3Bnekarp, aHamu3upoBaTh, OlLIEGHUBAThL HWHGPOPMAIMIO, MPEACTABICHHYIO
B TabJiuile, HA CTOJIOYATOM auarpamMme, UHTEPIPETUPOBATH MPECTABICHHbBIC JTaHHBIC,
UCIIOJIb30BaTh JAHHbBIC MPU PEIICHUN 3a]1a4.

Harasanas reomerpus

ITonp30BaThCs reOMETPUUECKUMHU MOHATUSIMU: TOUYKA, IIpsAMasi, OTPE30K, JIyd, yrod,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mNpUMEpPHl OOBEKTOB OKPYKAIOIIET0 MHpaA, HUMEIIUX (opMy
U3YYEHHBIX T€OMETPUUECKUX PUTyp.

Hcrnonp30BaTh TEPMHUHOJIOTMIO, CBS3aHHYIO C YIVIAMH: BEpIIMHA CTOPOHA,
C MHOTOYTOJIBHUKAaMH: YIOJI, BEpIIMHA, CTOPOHA, JUArOHAJIb, ¢ OKPY>KHOCTBIO: PaaAUyC,
IUaMETp, LIEHTP.

N300paxaTh U3ydyeHHbIE FeoMeTpUUYecKue (GUTrypbl Ha HEIMHOBAHHOW U KJIETYATOU
Oymare ¢ MOMOIIbIO IUPKYJI U TUHEUKH.

Haxomute MJIMHBI OTPE3KOB HENOCPEACTBEHHBIM HM3MEPEHHEM C IIOMOIIBIO
JIMHEUKH, CTPOUTB OTPE3KHU 3aJaHHOU JUIMHBI; CTPOUTB OKPYKHOCTB 3aIaHHOT0 pajguyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB IPSAMOYTOJBHMKA, KBajapara il HX
IIOCTPOEHHUs, BBIYMCIICHUS ILIOIIAAN U IIEPUMETPA.

BbluncnsaTe mnepumeTp W IUIOIIAAL  KBajpara, NPSIMOYroJbHUKA, (QUryp,
COCTaBJICHHBIX U3 MPSMOYTOJIbHUKOB, B TOM YHCIIe (PUTyp, U300paKEHHBIX HA KIETYaTON
Oymare.

Ilonb30BaTbCd OCHOBHBIMM METPUYECKMMM €IUHULAMM W3MEPEHUS JUIMHBI,
IJIOIIAW; BEIPAXKaTh OJHU €IUHUILIBI BEIUYUHBI Yepe3 ApYyrue.

Pacno3naBaTth mapasienenunesn, KyO, HMCHOIb30BaTh TEPMUHOJIOTHUIO: BEpIIWHA,
peOpo rpaHb, U3MEPEHUS, HAXOAUTh U3MEPEHUS Mapaienenumnesa, Kyoa.

Bbruncnsate 00véM  KyOa, mnapauierenunena Mo 3aJaHHBIM — HM3MEpPEHUsIM,
MOJIb30BATHCS €AMHULIAMU U3MEPEHHs 00bEMa.

Pemate HecnOXHBIE 3a7adyd  HAa  HU3MEPEHUE T'EOMETPUYECKUX  BEIWYUH
B IPaKTHYECKUX CUTYaLUsX.
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[IpenmeTHBIE pE3yabTAaThl OCBOCHHUS TMPOrPpaMMbl YYEOHOTO Kypca K KOHITY
oOydeHus B 6 KJacce:

Yucia v BbIYMCICHUSA

3HaTh W IIOHUMATh TEPMHUHBI, CBA3AHHBIE C pA3IMYHBIMM BUJAMH YHCEN H
crnoco0amMu UX 3aluCH, NEPEXOAUTh (€CIM 3TO BO3MOXHO) OT OJHOM (OpMBI 3amucu
Yyuclia K APYrou.

CpaBHUBATH U YIOPSIIOYMBATH LIEJIbIE YK CIIA, OOBIKHOBEHHBIE U IECATUYHBIE 1POOH,
CpPaBHMBATh YUCJIA OJHOI'O U PA3HBIX 3HAKOB.

BoInosiHATh, coueTasi yCTHbIE U MUCbMEHHBIE MPUEMBI, apu(PMETHUECKUE JEHCTBUS
C HATypaJbHBIMU M LEJIbIMH YHUCJIAMH, OOBIKHOBEHHBIMU M JIECATUYHBIMH JPOOSMH,
IIOJIOKUTEIBHBIMU M OTPULIATEIbHBIMUA YUCIIAMM.

BpluuciaTh 3HaYEHHMS YUCIOBBIX BBIPAXEHWUH, BBINOJIHATH NPUKUIAKY U OLICHKY
pe3ysibTaTa BbIYMCICHUW, BBIMOIHATH MPEOOpPa30BaHUS  YUCIOBBIX  BBIPAKEHUUN
Ha OCHOBE CBOMCTB apU(METUUECKUX JTECHUCTBHI.

COOTHOCUTH TOUKY Ha KOOPJAWHATHOW MPSMON C COOTBETCTBYIOIIUM €M YHCIOM U
M300paXkaTh YKCJia TOUKAMHU Ha KOOPAMHATHOW MPSMOM, HAXOAUTH MOJYJIb YUCIIA.

COOTHOCUTBH TOYKHM B MPSAMOYTOJIBHOW CHUCTEME KOOPAMHAT C KOOPIAMHATAMU ITOU
TOYKHU.

OKpyIJIATh LENbIE YUCIIA U IECATUYHBIE IPOOU, HAXOIUTh NPUOINKEHUS YUCEIL.

YucsioBble M OyKBeHHbIE BbIPAKeHUS

[lonumaTe W ymoTpeOJsATh TEPMUHBI, CBSI3aHHBIE C 3aMKHCHI0 CTENEHU YHCIA,
HaXOAUTh KBagpaT W KyO 4YMCIA, BBIYUCIATH 3HAYEHHUS] YHUCIIOBBIX BBIPAXECHHH,
coJlep KaIlluX CTETICHH.

[Tonb3oBaThCs TpPHU3HAKAMH JEIMMOCTH, pPAaCKIaJbIBaTh HATypallbHbIE YHCIIa
Ha TIPOCTHIE MHOKUTEIH.

[Tonb3oBaThCss MacITaboOM, COCTABIISITH MPOTOPIIUU M OTHOIIICHHUS.

Hcnonb3oBaTh OYKBBI JJis O0O3HAYEHHsS] YHCEN TMPHU 3alMCH MaTeMaTHYEeCKUX
BBIPKEHUM, COCTaBISATh OYKBEHHBIE BBIPDAKEHHUS W (POPMYIIbI, HaXOIUTh 3HAYCHUS
OYKBEHHBIX BBIPKEHUH, OCYIIECTBIISISI HEOOXOIUMBIE MOJCTAHOBKH U TIPEOOPa30BaHUS.

Haxonute HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

PenieHue TeKCTOBBIX 32124

PemaTe MHOTOIIIarOBBIE TEKCTOBBIE 337]a4H ApU(DPMETHIECKUM CTIOCOOOM.

Pemate 3amauu, cBsi3aHHBIE C OTHOLIEHHWEM, MPOMOPLUHUOHAIBHOCTHIO BEJIMYMH,
MPOLIEHTaMU, pelIaTh TPU OCHOBHBIE 3a/1a4M Ha APOOU U MPOIEHTHI.

Pemiats 3agaun, comeprkaiire 3aBUCUMOCTH, CBA3bIBAIOIINE BEIUYHHBI: CKOPOCTD,
BpEMsl, pPACCTOSHUE, II€HA, KOJIUYECTBO, CTOMMOCTb, MPOWU3BOAUTEIBLHOCTH, BpEMS,
o0béMa paboThl, UCHONB3YS apudMEeTHUYECKUE JEUCTBHS, OLEHKY, MPUKUIKY,
MOJIb30BATHCS €IUHUILIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BEIUYMH.

CocraBndrh OYKBEHHbIEC BBIpaKEHUS o YCJIOBUIO 3a/1auu.
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W3BnekaTh nH(pOpMALUIO, IPEICTABICHHYIO B TA0JINLAX, HA IMHEHHOH, CTOI0YaTON
WIM  KPYroBOMl  AuarpamMmax, HWHTEPIPETUPOBATh  IPEICTABICHHBIE  JaHHBIE,
HCII0JIb30BaTh JaHHbIE [IPU PELICHUH 3a/1a4.

[IpencraBnarb uHpOpMALUIO C MOMONIIBIO TaOJMUL, JIMHEWHOH M CTOJIOYATOU
IUarpaMm.

Harusanas reomerpus

[IpuBoauTh TpUMEPHl OOBEKTOB OKPYKAIOIIETO0 MHpaA, HUMEKLUX (opMy
M3YYEHHBIX T€OMETPUUECKHUX IMJIOCKUX U MPOCTPAHCTBEHHBIX (QUTYp, MPUMEPHI PaBHBIX
U CUMMETPHUYHBIX QUryp.

N300paxkaTh ¢ MOMOIIbBIO IIUPKYJIS, TUHEHKHU, TPAHCTIOPTUPA HA HETUHOBAHHOMN U
KJIeT4aTol Oymare M3y4eHHbIE IJIOCKME reoMeTpuueckue (Gurypbl U KOH(QUrypaiuw,
CUMMETpPHUYHbIE QUTYPBHI.

[Tonb30BaThC TEOMETPUUECKUMU TOHSATUSIMHU: PABEHCTBO (QUTYp, CUMMETpHS,
UCIIOJIb30BaTh TEPMUHOJIOTMIO, CBSI3aHHYIO C CUMMETPUEH: OCb CUMMETPHUH, LEHTP
CUMMETPHH.

Haxonuts BeJIMUMHBI YTII0B U3MEPEHUEM C IOMOILBIO TPAHCIIOPTUPA, CTPOUTH YIJIbI
3aJJaHHOW BEJIMYMHBI, TOJIb30BAThCS IPU PELICHUM 3a4a4 TPaJyCHOU MEpOM YIJIOB,
pacrno3HaBaTh Ha YEPTEkKaX OCTPBIU, IPAMOU, pa3BEPHYTHIN U TYIION YIJIBL.

Beluncnare  UIMHY JIOMAaHOM, IIEpUMETP MHOIOYIOJIBHHMKA, II0JIb30BaThCs
€IUHULIAMU HU3MEPEHUs UIMHBI, BBIPAXKATh OAHU €IWHULBLI U3MEPEHUS JIMHBI 4epes3
Ipyrue.

Haxonutb, uCHoOnb3ysd 4YEepTEKHBIE MHCTPYMEHTBI, PACCTOAHMSA: MEXAY IBYMs
TOYKaMH, OT TOYKHU 10 NPSAMOM, JJIMHY IIyTH HA KBAJPATHOU CETKE.

BbruncnsaTs miomans GUryp, COCTaBICHHbIX U3 NPSIMOYTOJIbHUKOB, UCIOIb30BATh
pazOueHre Ha  NPSAMOYTOJIBHUKHM, Ha  paBHble  (QUIyphl,  JOCTpauBaHUeE
10 TPAMOYIOJIBHUKA, ITOJIb30BATHCA OCHOBHBIMU E€IUHUIIAMU H3MEPEHMS IUIOLLAJH,
BBIPAKATH OJTHU €IVHUILBI U3MEPEHM IUIOIIAN Yepe3 APYTHE.

Pacno3HaBaTh Ha MOAENAX M H300paKEHUSIX MUPAMHIy, KOHYC, LMJIUHJIP,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, TpaHb, OCHOBAHUE, PAa3BEPTKA.

N300paxkaTh Ha KJIETYAaTON OyMare MpsMOYTOJIbHBIN MapaJlIeIeTUIIe .

Bbruncnsate 00bEM NpAMOYrOJBHOTO MapajjieNienunena, KyOa, IoIb30BaThCs
OCHOBHBIMHU €MHHUIIAMU U3MEpPEHUs: 00bEMa;

Pemate HecaOXHBIE 3a7aud  HA HAXOXKIACHHUE TIE€OMETPUYECKUX BEIMYMH
B IPaKTUYECKUX CUTyalUsX.
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TEMATHYECKOE IINTAHUPOBAHHUE

3) IﬁJIACC
auMeHoBaHue paszznena |Komnuectso OcHOBHOE OcCHOBHBIE BUJIBI IEATETLHOCTH 00YyYaIOIIUXCS
(Temnl) Kypca 4acoB coaepKaHue
HatypanbHbie uncia. 43 Hecsatuunas YuraTh, 3alIUCHIBATH, CPABHUBATH HATYPAJIbHbIC YHCTIA;

JlelicTBHS C HATYpalbHBIMU
quciaaMu

CHUCTEMA CUUCIICHUS.
Psn HaTypanbHbIX
Yyucell.
Harypanbneiit psa.
Yucno 0.
HarypanbHsbie yncia
Ha KOOPJAUHATHOMU
MIPSMOM.
CpaBHeHnue,
OKpYIJIEHUE

HaTypaJjbHbIX YUCE.

Apudmernyeckue
JEUCTBUA

C HaTypaJbHBIMHU
yuciiamMu. CBoiicTBa
HYJIS TIPU CIIOKEHUH
Y YMHOKEHUH,
CBOMCTBA €IUHUIIEI
MIPH YMHOKECHUH.

npeaiaratb U 00CyKIaTh COCOObI YIIOPSAOUYUBAHUS YUCET.
N300paxaTh KOOPAMHATHYIO MPSIMYIO0, 0TMEYATh YKCia
TOYKAMHU HAa KOOPJAMHATHOU NPSIMOW, HAXOAUTh KOOPIUHATHI
TOYKH.

HccaenoBaTh cBoiicTBa HaTypaabHOTO psajaa, uncen 0 u 1
MIPU CIIOKEHUN U YMHOKECHUU.

Hcnonb30BaTh NMPaBUJIO OKPYTJICHUS HATYPAJIbHBIX YHUCEI.
BoinoausaTs apudpmMernyecKkue J1eMCTBUS C HATYPAIbHBIMU
YHUCJIAMU, BBIYMCJIATH 3HAUEHUS YUCIIOBBIX BBIPAXKEHUN

cO cKkoOKamu 1 0e3 CKOOOK.

3anuchbIBaTh IPOU3BECHNUE B BUJE CTECIICHH, YUTATH
CTEIECHH, HCMOJIb30BATh TEPMHUHOJIOTHI0 (OCHOBAaHUE,
MOKAa3aTeNb), BbIYMCAATH 3HAYEHHUS CTEIICHEM.

BbInoHATHS NPUKUAKY M OUEHKY 3HAYCHUN YUCIIOBBIX
BBIPAYKCHU U, MPEAJIaraTbh U NIPUMEHATh NPUEMbI IPOBEPKU
BBIYKCJICHUM.

HUcnonb30BaTh NPH BHIYUCICHUAX IIEPEMECTUTEIILHOE U
COYETATEIIBHOE CBOMCTBA CIIOKEHUS U YMHOXKECHUS,
pacnpeaenuTeENbHOE CBOMCTBO YMHOXKEHUS; (OPMYyIMpPOBaTh
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[IepemecturensHoe
1 COUeTaTeIbHOC
CBOMCTBA CIIOKCHUS
U YMHOKECHUS,
pacnpeneuTeNbHOE
CBOMCTBO
YMHOKEHHUS.
Jlenurenu u
KpaTHBIEC YKCIIa,
pa3oKeHue yucia
Ha MHOXKUTEJIH.
Jlenenue

¢ octatkoM. IIpocTeie
1 COCTaBHBIC YHCIIA.
[Ipu3naku
JIEJIMMOCTH Ha 2, 5,
10, 3, 9.

CrernieHs ¢
HaTypaJbHBIM
MOKa3aTeJeM.
Yucnosbie
BBIPAYKCHMUS;
MOPSAJIOK JICMCTBUU.
Pemenue TeKCTOBBIX
3aJ1a4 Ha BCE
apupMeTHIeCKre

U PUMEHATH NPaBUJIA IPEoOpa30BaHUs YUCIOBBIX
BBIPQ)KEHU HA OCHOBE CBOWMCTB apu(PMETHUECKUX EHCTBU.
HccsenoBaTh 4KCIOBbIE 3aKOHOMEPHOCTH, BBIABUIATh M
000CHOBBIBATH IHNOTE3bI, (POPMYJIMPOBATH 00001ICHUS U
BBIBO/IbI 10 pe3yJIbTaTaM IIPOBEAEHHOTO UCCIIEIOBAHMS.
@opmMyJIMPOBATH ONpPeAeJIeHUsl ICTUTENS U KPATHOTO,
HA3BIBATh JCJIUTENN U KPATHBIE YUCIIA; PACIIO3HABAThH
IIPOCTHIE U COCTaBHbBIE Uncia; GOPMYyIHPOBATH U
NMPUMEHSATh NPU3HAKHM JICTMMOCTH Ha 2, 3, 5,9, 10;
NPUMEHSATH AJITOPUTM PA3JIOKEHUS YNCIIA HA IPOCTHIE
MHOUTEIN; HAXOAUTb OCTATKU OT JIEJICHUS U HETIOJIHOE
YacTHOE.

Pacno3HaBaTh UCTUHHBIEC U JIOKHBIE BBICKA3bIBAHUS

0 HAaTypaJIbHBIX YUCJIaX, IPUBOAUTH IPHUMeEPHI U
KOHTPIPUMEPBL, CTPOUTH BBICKA3BIBAHUS U OTPULIAHUS
BBICKa3bIBAHMI O CBOMCTBAX HATYPAJIbHBIX YHACEIL.
KoHcTpynpoBaTh MaTeMaTHYeCKHE NPeIJI0KeHUS

C IIOMOUIBIO CBA30K «W», «UIIN», ECIIH. .., TO...».

PemaTh TEKCTOBBIC 3a71a4u apU(PMETHICCKUM CITIOCOOOM,
HCII0JIB30BaTh 3ABUCHMOCTH MEX1Y BEJINUMHAMU (CKOPOCTH,
BpEMS, PACCTOSIHUE; LIEHA, KOJIMYECTBO, CTOMMOCTb U Jp.):
AHAJIM3UPOBATH U OCMBICJIUBATH TEKCT 3a7a4H,
nepegopMyJIHPOBATH YCIIOBHE, M3BJIEKATh HEOOXOUMBIE
JAHHBIE, YCTAHABJIMBATH 3aBUCUMOCTH MEX1y BEIMUMHAMM,
CTPOMTH JIOTHYECKYIO LIEMIOYKY PACCYKACHUN.
MogaeaupoBaTh X0 PEIICHUS 3a1a41 C IOMOIIBIO PUCYHKA,
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JICUCTBUS,
Ha JIBMOKCHUE U
MOKYTIKH

CXEMBI, TaOIHIIEL.

IIpuBoauTh, pa3déupaTsb, OLEHUBATH PA3IUYHBIC PEIICHMUS,
3aMKCH pEelIeHUI TeKCTOBBIX 3a/1ay.

Kputnyeckn oueHUBATH MOJTYYEHHBIN pe3yibTarT,
OCYLECTBJISITh CAMOKOHTPOJIb, IPOBEPSISI OTBET HA
COOTBETCTBHE YCJIOBHUIO, HAXOAMTH OIIUOKH.

PemaTsh 3a1auu ¢ momo1ipto nepedopa Bcex BO3MOKHBIX
BapUaHTOB.

3HAKOMUTBHCS € MCTOPHeEl pa3BUTUS apu(PMETUKU

Harnsigaas reomerpus.
JIMHUY HA TUIOCKOCTH

12

Touka, nipsmas,
OTPE30K, JIyY.
Jlomanasi.
N3mepenne nivHbI
OTpE3Ka,
METPUYECKHUE
€JIMHULIBI
VU3MEPEHUS JJINHBI.

OKpyX HOCTb U KpYT.

[IpakTnueckas
pabora
«IlocTpoenue y3opa
U3 OKPYKHOCTEN».
VYron. [Ipsamon,
OCTPBI, TYIIOU U
Pa3BEPHYTHIN YIJIBL.
N3mepeHue yrios.

Pacno3HaBaTh Ha yepTeKaxX, pUCYHKaX, ONMUCHIBATD,
UCIIOJIb3YSl TEPMHUHOJIOTHIO, U M300PAKATH C TTIOMOIIIBIO
YEPTEKHBIX THCTPYMEHTOB: TOUKY, NPAMYIO, OTPE30K, Iy,
yroJ, JIOMaHYI0, OKPYKHOCTb.

Pacno3snaBaTh, NPUBOAUTH MPUMeEPBI 00HEKTOB PEATHHOTO
MUpa, UMEIOINX (OPMY U3YUCHHBIX PUTYDP, OHEHUBATH UX
JIMHEWHBIC PA3MEPHI.

Hcnoab30BaTh JUHEWKY U TPAHCTIOPTUP KaK HHCTPYMEHTHI
TSl TOCTPOEHUS U U3MEPEHUSI: H3MEPATH JUIMHY OTPE3Ka,
BEJIMYUHY yIJa; CTPOUTH OTPE30K 3aJaHHOMN JUIMHBI, YTOJ,
3aJJaHHOW BEJIMYMHBL; OTKJIAABIBATH LIUPKYJIEM PABHbIC
OTPE3KHU, CTPOUTH OKPY>KHOCTB 3aJJaHHOT'0 paauyca.
N300pakaTh KOHPUTYpAITN T€OMETPHUECKUX (HUTYD

13 OTPE3KOB, OKPYKHOCTEM, UX YACTEH HA HEJJMHOBAHHOMU U
KJIETYaTON OyMare; mpeajiaraTb, OMUCbIBATH U 00CYKIaTh
CI0CO0BbI, AJITOPUTMBI IIOCTPOCHMUS.

Pacno3naBaTh M n300pakaTh HA HEJIMHOBAHHOU U
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[IpakTrueckas
paboTta
«ITocTpoenue
YIJIOBY

KJIETYaTOM OyMare npsiMoM, OCTPBIN, TYNOH, pa3BEPHYTHIMI
YIJIBl; CPABHUBATH YTJIBL.

Be1uncJasATh JUIMHBL OTPE3KOB, JIOMAHBIX.

IloHnMaTh ¥ MCNO/IB30BATH NPH PEeLICHUHU 32124
3aBHCMMOCTH MEXy AUHULAMU METPUUECKON CUCTEMBI
Mep; 3HAKOMHUTBHCH C HEMETPUUECKUMU CUCTEMAMU MED;
BbIPAKATh JUIMHY B PAa3JIMYHBIX €AMHULIAX U3MEPEHUS.
HccaenoBath Qurypsl u KOHGUTypaLK, UCTIONB3YS

U poBbIE peCypChbl

OOBIKHOBEHHBIE APOOHU

48

Hpo6s. [IpaBuibHbIC
Y HETIPABWIIHHBIC
npobu. OCHOBHOE
CBOMCTBO JIpoOH.
CpaBHenue npo0beii.
CroxxeHue u
BBIYUTAHHE
OOBIKHOBEHHBIX
npobeii. CmenianHast
po0Ob. YMHOXEHHE
U JIeJICHUE
OOBIKHOBEHHBIX
npo0eif; B3aMHO-
oOpaTHbIe pOoOH.
Pemenue TeKCTOBBIX
3a/1a4, COJACPKAIINX
npobu. OCHOBHBIC

MoaeaupoBathb B rpadudeckoil, nmpeamMeTHoi Gopme,

C IOMOILbIO KOMITBIOTEPA NOHATHSA U CBOWCTBA, CBSI3aHHbBIC

¢ OOBIKHOBEHHOM 1pO0bIO.

YuTaTh U 3aIUCHIBATH, CPABHMBATH OOBIKHOBEHHBIE 1POOH,
npeajiaraTb, 000CHOBbIBATH U 00CYKIATh CIIOCOOBI
YIOPSIOUMBAHUS APOOEH.

N306paxkaTh OOBIKHOBEHHBIE TPOOU TOUKAMHU

Ha KOOPJMHATHOM MPSIMOW; HCMOJb30BATh KOOPIUHATHYIO
IPSIMYIO /111 CPAaBHEHUS IPOOEH.

D®opmMyJIpPOBATH, 3ANIMCHIBATH € IOMOIIbBI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW Ipo0OU; MCMOJIB30BATh OCHOBHOE
CBOMCTBO Ipo0OHU JJIs1 COKpAIICHUS IpoOeH U IPUBEICHHUSI
IpoOu K HOBOMY 3HAMEHATEIIO.

IIpencTaBasitb CMEIIaHHYIO IPOOh B BUE HEMPABUIBHON U
BBIJICJIATH LEIYI0 YacTh YUCJa U3 HEMPABWIBLHON ApoOH.
BoinosiHATH apudMeTHyecKue AeicTBUS

¢ OOBIKHOBEHHBIMU APOOSMU; MPUMEHSATH CBOICTBA
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3a/1aud Ha JpoOu.
[Ipumenenue OykB
TUTSL 3aITUCH
MaTEMaTUYECKUX
BBIPAKCHUU U
MPEIIOKEHUN

apuMEeTUUECKUX IEUCTBUMN JIsl pallMOHATIN3AIINH
BBIUKCJICHUM.

BbINOJHATH NPUKUAKY H OLEHKY PE3yJIbTaTa BHIUUCICHU;
npeaIaratb U NpUMeHITh NPUEMBbI POBEPKHU BbIYUCIICHUMN.
IIpoBoauTh Mcc/IeIOBAHUA CBOICTB ApoOeii, onupasich

Ha YHUCJIOBBIC SKCTIEPUMEHTHI (B TOM YHCJI€ C ITOMOIIBIO
KOMITbIOTEPA).

Pacno3HaBaTh UCTUHHBIEC U JIOKHBIC BBICKA3bIBAHUSA

0 JIpo0siX, MPUBOAUTH MPUMEPbI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3BIBAHMS 1 OTPUIIAHUS BbICKA3bIBAHUM.

PemaTth TEKCTOBBIC 3a7a4H, COJIEpKAIIUE IPOOHBIC TaHHBIC, U
3aJ1a4l Ha HAXOKJICHHUE YaCTH LEJIOT0 U LEJIOTO T10 €r0 YacTH;
BBISIBJISITH UX CXOACTBA U Pa3jIH4Husl.

MopneaupoBaTh X0/ pelIeHUs 3a1a4U C IIOMOILBI PUCYHKA,
CXEMBbI, TaOJIHUIIBI.

IIpuBoauTH, pa3dupaTh, OLEHUBATH PA3JINYHBIE PEILICHHUS,
3aIlMCH PELICHUN TEKCTOBBIX 3a/a4.

Kputnveckn oueHMBaTh MOJYYCHHBIN PE3YJbTarT,
OCYILECTBIIATH CAMOKOHTPOJIb, IPOBEPSASI OTBET

HAa COOTBETCTBUE YCIOBUIO, HAXOAUTDb OIITHOKH.
3HAKOMUTBHCS € UCTOPHeEil pa3BUTHUS apU(DMETHKU

Harmsinnas reometpus.
MHOroyroJIbHUK1

10

MHOroyroJbHUKH.
YeThIpEXYTrOIbHUK,
PSIMOYTOJIbHUK,
KBaJpar.
[IpakTnueckas

OnuceiBaTh, HCNOJIB3YS TEPMHHOJIOTHIO, H300paKaTh

C IOMOILbIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJEIUPOBATH U3 OyMaru MHOTOYTOJIbHUKHU.

IIpuBOAMTH NPUMeEPBI 00BEKTOB PEATHLHOTO0 MUPA, UMEIOLIUX
¢dbopMy MHOTOYTOJTFHUKA, IPSIMOYTOJIbHHUKA, KBaIpaTa,
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paboTta
«ITocTpoenue
IPSAMOYTOJIbHUKA

C 3aIaHHBIMHU
CTOpPOHAMH

Ha HEJIMHOBAHHOM
Oymarey.
TpeyroiabHUK.
IInomanes n
EpUMETP
NPSAMOYTOJIbHUKA U
MHOT'OYT'OJIbHUKOB,
COCTaBJICHHBIX U3
IPSMOYTOJIbHUKOB,
€ AUHULIBI
U3MEPEHUS

IO AN,
[TepumeTp
MHOT'OYT'OJIbHUKA

TPEYroJIbHUKA, OLeHUBATh UX JINHEHHBIC Pa3MEPHI.
BuruncjasTh: NEpUMETp TPEYTOJIbHUKA, TPIMOYTOJIbHUKA,
MHOTOYTOJIbHUKA; TJIOIIaAb MPSAMOYTOJIbHUKA, KBaJpaTa.
HN300paxaTh OCTPOYrONbHBIE, IPAMOYTOJIbHbBIE U
TYIOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouthb Ha HEJIMHOBAaHHOM M KJIeTYaTOM OymMare KBajpatT u
MPSIMOYTOJIBHUK C 33JJaHHBIMU JJTMHAMU CTOPOH.
HccaenoBaTh cBOMCTBA NPSIMOYTOJIbHUKA, KBaJpaTa MyTEM
AKCTIIEPUMEHTA, HAOIOICHUSI, U3MEPEHHUS, MOJICIUPOBAHUS;
CpaBHUBATh CBOMCTBA KBaJpaTa U MPsIMOYTOJIbHUKA.
KoncTpynpoBaTh MaTeMaTH4YeCKHE MPeEAJI0KEHUS

C TIOMOIIIBIO CBSI30K «HEKOTOPBIY, «1H000i». PacnosnaBath
HMCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUSI O MHOTOYTOJIbHUKAX,
NMPUBOJAUTH MPUMeEPBbI U KOHTPIIPUMEPHI.

HccienoBaTh 3aBUCMMOCTD TUIOIIAAN KBaJpaTa OT JJIMHBI
€ro CTOPOHHBI.

Hcnoab30BaTh CBOMCTBA KBAJPATHOM CETKH JJISI IIOCTPOCHUSA
buryp; pa3douBaTh IPSIMOYTOJBHUK Ha KBAJIPATHI,
TPEYTrOJIBHUKH; COCTABJISATH QUTYPHI U3 KBAAPATOB
PSMOYTOJILHUKOB U HAXOJIUTh MX IUIOIIAb, Pa30HUBaTh
(buUryphl Ha IPSIMOYTOJIBHUKY U KBAJPaThl M HAXOIUTh UX
IUIOIIA/Th.

BoipaxkaTh BeJIMUMHY TUIOMIAAN B PA3JIMYHBIX €AUHHUIAX
M3MEPEHUS] METPUUYECKONM CUCTEMBI MEP, IOHUMATH U
HCI0JIb30BATH 3aBUCUMOCTH MEXKY METPUYECKUMU
EUHULIAMA U3MEPEHUS TUIOIIA .
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3HAKOMUTHCS ¢ IPUMeEpPaMU NPUMEHEHMsI TUIONIAIu U
nepuMeTpa B MPaKTUUECKUX cUTyanusx. Pemars 3aqauun

U3 peajbHOM XU3HU, MPeAJaraTb U 00CyKIaTh pa3jinyHble
CIoCo0bI pelIeHUs 3a1a4

JlecsiTuunble IpoOoU

38

JlecsiTuuHas 3ammmuch
npo0eii. CpaBHeHUE
JIECATUYHBIX
TpoOeii.

JlenicTBus

C JIECATUYHBIMH
TPOOSIMHU.
Okpyriienue
JECTUIHBIX
TpoOeii.

Pemenne TekCcTOBBIX
3a/1a4, CoJepIKaIInx
npobu. OCHOBHBIC
3a/1a494 Ha Ipoou

IIpeacTaBasiTh AECATUYHYIO IPOOb B BHJI€ OOBIKHOBEHHOM,
YUTATH U 3aNMCHIBATH, CPABHUBATH JICCITUYHBIC IPOOH,
nperIaraTb, 000CHOBBIBAThH M 00CYKAAThH CIOCOOBI
YIOPSIIOYUBAHUS JIECATUYHBIX IPOOEH.

HN300paxkaTthb necATUYHBIC IPOOU TOUYKAMH Ha KOOPIUHATHOU
IIPSIMOM.

BhISIBASITH CX0CTBA ¥ PA3JIHYHA TTPABUIT apU(YMETHISCKUX
JEWCTBUI C HATypaJbHBIMH YHUCIIAMH U IECATUIHBIMU
TpoOsSIMU, OOBSICHATh HX.

BoInoyHATH apudmeTHueckue AeCTBUS C JECATUUHBIMU
Ipo0sSMU; BHIMOJIHATH NPUKHUIKY U OIIEHKY pe3ysbTara
BBIYKCJICHUM.

IIpumeHsITH cBOMCTBA apu(METHICCKUX JESHCTBUI

JUISl palliOHAIN3alK BEIYUCIICHUH.

IIpuMeHSITH NPABUJIO OKPYIJIEHHUS JCCATUYHBIX TPOOCH.
IIpoBoauTh HCCIET0BAHMS CBONCTB JICCATUUHBIX JPOOECH,
ONUPASICh HAa YUCJIOBBIE IKCIIEPUMEHTHI (B TOM YHCIIE

C IOMOIIIbIO KOMITBIOTEPA), BHIABUTaTh THNOTE3bI U
MPUBOJIUTH UX OOOCHOBAHMUS.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 Ipo0siX, MPUBOAUTH MPUMEPbI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHMS U OTPUIIAHUS BbICKAa3bIBAHMIA.
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PemaTh TEKCTOBBIE 3a7]a4H, COACPIKAIINE TPOOHBIE TaHHbIE, U
Ha HAXOXKAECHHUE YacTH LIEJIO0r0 U LEJIOTO0 10 €ro 4acTu;
BBISIBJISITH MX CXOCTBA M Pa3jnymsl.

MopeaupoBaTh X0/ pelIeHHUs 3aJ]a4l ¢ TOMOIIBIO PUCYHKA,
cxembl, Tabnuupl. [lpuBoanTH, pa30MpaThb, OEHNBATH
pazNuYHbIC PEIICHHUs, 3alUCH PEIIEHNI TEKCTOBBIX 3a/1a4.
OnepupoBaTthb JpOOHBIMHU YHUCIAMU B peajbHbIX )KM3HEHHBIX
CUTYaIHSIX.

Kputnyeckn oneHMBaTh MOJYy4YECHHBIN pe3yibTarT,
OCYIIECTBIISITh CAMOKOHTPOJIb, IPOBEPSISI OTBET

HAa COOTBETCTBUE YCIOBUIO, HAXOIUTh OIIHUOKH.
3HAKOMUTBHCS ¢ MCTOPHel pa3BUTHS apU(DMETUKU

HarnsigHast reomeTpust.
Tema u purypsr
B IPOCTPAHCTBE

MHororpaHHUKH.
N3obpaxenue
MHOTOT'PaHHHUKOB.
Monenn
IPOCTPAHCTBEHHBIX
TeN.
[IpsitMOyronbpHBIN
napajuiesienumnen,
ky0. Pa3BépTkH KyOa
U napajuielienumnena.
[IpakTrueckas
pabora «Pa3BépTka
KyOa».

O0BEM KyOa,

Pacno3naBaTh Ha YyepTe:KaxX, pUCYHKAX, B OKPY:Kal0IIeM
MHpe PsIMOYTOJIbHBIN NapajuieNienumne, Kyo,
MHOTOT'PaHHUKH, ONMCHIBATH, HCIIOJIb3Ysl TEPMHHOJIOTHIO,
OlIEHUBATD JINHEWHbBIE Pa3MEPBHI.

IIpuBoauTH NpUMeEPHI 0OHEKTOB PEATHLHOTO MUPA, UMEIOIIUX
dbopMy MHOTOTpaHHHUKA, IPSMOYTOJIBHOTO Mapaiefenunesa,
KyOa.

H3o00pakaTh Ky0 Ha KIeTUaTOM Oymare.

HccaenoBath cBOiCTBA Ky0a, MPSIMOYTOJIBHOTO
napaJiyiesIenuIe1a, MHOTOTPAaHHUKOB, UCTIONIB3Yys MOJIEITH.
Pacno3naBaTh M n300paxkaTh pa3BEPTKH KyOa u
napaenenunena. MoaeanpoBaTh KyO u mapajuieenumnes]
u3 OyMaru u mpourx MaTtepuasoB, 00bSICHATH CIOCO0
MOJICTUPOBAHMUS.
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IPSIMOYTOJILHOTO
napasuiesenunesa

HaxoauTh n3MepeHus, BBIYUCIASTH MI0MAb TTOBEPXHOCTH;
00bEM KybOa, IPsIMOYTOJILHOTO TIapajlieNienunea;
HCCJIe0BATh 3aBUCMMOCTBL 00bEMa Ky0a OT JUIMHBI €T0
pebpa, BBIABUTATH H 000CHOBBIBATH I'MTIOTE3Y.
HabaroaaTh ¥ IPOBOAUTH AHAJOTHU MEKTY TOHATHSIMHU
TUTOIIAIU ¥ 00bEMA, IEpUMETPA | TUIOIAIA TIOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIC M JIOKHBIC BBHICKA3bIBAHUS

0 MHOTOT'paHHHUKaX, MPUBOAUTH MPUMeEPBbI U KOHTPIIPUMEPHI,
CTPOMTH BBICKA3BIBAHUS W OTPHUIIAHKS BBICKA3bIBAHU.
PemaTh 3a1a4u U3 peaabHOM KU3HU

[loBTOpEeHue n 00001IeHNE

10

[ToBTOpEeHUE
OCHOBHBIX NOHATHUMN
1 METOJIOB Kypca

5 Kiacca,
0000111eHE 3HAHUI

BouruncjsiTh 3HaYEHUS BBIPAXKEHUH, COAEPKALTAX
HATypaJIbHBIC YUCJIa, OOBIKHOBEHHBIC U JICCSITUYHBIC TPOOH,
BBITIOJIHATH MPe0Opa30BaHUsI YHUCET.

Br10upaTh c1mocod CpaBHEHHUS YNCEIl, BRIYUCIECHUH,
NPUMEHSITh CBOiCTBA apu(METHUCCKUX JIEHCTBUMA

JUISl pallMOHAIN3alMK BEIYUCIICHUH.

OcymecTBIATh CAMOKOHTPOJIb BBITOJHAEMBIX IEUCTBUI U
CaMOITPOBEPKY PE3YIbTaTa BHIYUCICHUN.

Pemats 3a1auun U3 peaabHON KU3HU, IPUMEHATH
MaTeMaTU4YeCKHe 3HAHUA JUISI PEIICHU 3a/1a4 U3 APYTrUx
y4eOHBIX MTPEIMETOB.

Pematpb 3a1a4u pa3HbIMHU CIOCO0AMU, CPABHUBATD -
CIoco0bI penieHus 3a7a4l, BBIOUPATh PAIIMOHAJIbHBII
CIocoo

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

170
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6 KIIACC
HanmenoBanue pasgena |Komnuectso OcHOBHOE OcCHOBHBIE BUJIbI IEATETLHOCTH 00YyYaIOIIUXCS
(Temnl) Kypca 4acoB coaepKaHue

Harypanbnbie yncna 30 Apudpmernyeckue BuInoyiHATE apupmMeTnyecKue AeiicTBUA C MHOTO3HAYHBIMU
NENCTBUS HaTypaJIbHBIMHU YHCJIAMHU, HAXOAUTH 3HAYEHU S YNCIIOBBIX
C MHOT'O3HAYHBIMHU BBIPAKEHUN CO CKOOKaMU U 6€3 CKOOOK; BHIYMCIATD
HaTypaJIbHBIMU 3HAYEeHUS BBIPAKECHUH, COIEPKALIUX CTETIEHU.
yuciaamu. Yucinossle | BbINOJHATH NPUKUAKY U OLEHKY 3HAYEHUIN YMCIOBBIX
BBIPAYKEHUS, BBIPQ)KCHU I, MPUMEHATH NPHUEMbI IPOBEPKH PE3yJIbTATA.
NOPSIIOK IEMCTBUM, Hcnmoab30BaTh NPHU BBIMUCICHUSX [IEPEMECTUTETBHOE U
UCIIOJIb30BAHUE COYETATEJIbHOE CBOMCTBA CIOKEHUS U YMHOKEHUS,

cKkoOoK. OkpyrieHue
HATypaJIbHBIX YUCE.
JlenuTenu u KpaTHbBIE
YHCia; HauOOIbIINN
OO NEeNnUTENh U
HanMEHbIIIee 001Iee
KpaTHOE.

JlenumocTh CyMMBI U
MIPOU3BEICHMUS.
Henenue

C OCTaTKOM.
Pemenne TekCTOBBIX
3a1a4

pacrpeneauTenbHOE CBOMCTBO YMHOXKEHHUSI OTHOCUTEIIBHO
CJIO’KEHHMSI, CBOMCTBA apU(PMETUUECKUX JICHCTBUH.
HccsenoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, TPOBOJIUTH
YHCJIOBBIE DKCIIEPUMEHTHI, BBIIBUTATh M 000CHOBBIBAThH
TUNOTE3bl.

@opmMyJHpPOBATH ONpeIeJIeHUsl ICTUTENS U KPAaTHOTO,
HANOOJILIIETr0 OOIIET0 IEJIUTEIS U HAaUMEHBIIIETO O0IIETO
KpPaTHOT'O, IPOCTOT0 U COCTABHOTO YKCEJ; UCIIOJIB30BATh 3TH
MOHSATHUA MPU PEUICHUH 3a]1a4.

[IpuMeHATH AJITOPUTMbI BEIUUCIICHUS HAUOOJBIIIETO OOIIIETO
JEJIUTENS] U HAUMEHBIIIETO 00I1Eero KpaTHOTO JIBYX YHCEIL,
AJITOPUTM Pa30KEHUS YUCIIa HA TPOCThIE MHOKUTEIIH.
HccaenoBaTh yCIOBHs ACIUMOCTH Ha 4 1 6.

HUccaenoBarp, 00cykaaThb, GopmMyJIUpPOBATH U
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000CHOBBIBATH BBIBOJ] O YETHOCTU CYMMBbI, TPOU3BEACHUS:
JIBYX YETHBIX YHCEJ, ABYX HEUETHBIX YUCIIE, YETHOTO U
HEYETHOT'O YUCEIL.

HccaenoBath cBOMCTBA JEIUMOCTH CYMMBI U IIPOU3BEACHUS
YHCE.

IIpuBOoAMTH NPUMeEPBI YUCEI C 33JTaHHBIMU CBOMCTBAMH,
Pacno3HaBaTh BePHbI€ U HEBEPHbIE YTBEPKICHUS

0 CBOMCTBAX YMCEJI, ONPOBEPraTh HEBEPHBIE YTBEPKICHUS
C MOMOIIbIO KOHTPIIPUMEPOB.

KoHncTpynpoBaTh MaTeMaTH4YeCKHE MPeEAJI0KEHUS

C MOMOUIBIO CBSA30K «U», KUJIN», «ECIH..., TO...».

PemaTh TEKCTOBBIE 3a7]a4H, BKIIOYAIOIIUE TOHATHS
JETUMOCTH, apU(PMETHUECKUM CTIIOCOOOM, UCTIONIB30BATh
nepedop BCceX BO3MOKHBIX BAPUAHTOB.

MopaenupoBaTh X0/ pELUICHUs 3aa4d C IIOMOLIBI0 PUCYHKA,
CXEMBbI, TaOJIUIIBI.

IIpuBoauTH, pa3dupaThb, OLEHUBATH PA3TUYHBIC PELICHUSA,
3aIlMCH PEIICHUN TEKCTOBBIX 3a/1a4.

Kputuveckn oueHMBaTh IOJYYCHHBIN PE3YJIbTAT, HAXOAUTh
OIIUOKH, OCYIIECTBISATH CAMOKOHTPOJIb, TPOBEPSIS OTBET

Ha COOTBETCTBUE YCIIOBHUIO

Harnsinaas reomerpusi.
[IpsiMbIe HA TVIOCKOCTH

[leprieHAuKyIsIpHBIE
IIPSIMBIE.
[lapannenbHble
IIPSIMBIE.
Paccrosinne mexnay

Pacno3HaBaTh Ha yepTexax, pUCyHKaX CIy4au B3aUMHOTO
PAacCHoJIOKEHHS JBYX MPAMBIX.

MN300paxaTh ¢ NOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM UM KJIETYATON OymMare JIBe MepeceKaronnecs
MPsIMBIE, IBE MAPAJIICIBbHBIC MPSIMBIE, CTPOUTH MPSAMYIO,
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IBYMsI TOUKaMH,
OT TOYKH J10 NIPSAMOH,
JUIMHA MaplipyTa

Ha KBaJI[PaTHOU CETKE

NEPNEHINKYJIPHYIO JaHHOU.

IIpuBOAMTH NPUMeEPBHI NAPATIIETBHOCTH U
NEPHNEHANKYJIIPHOCTHU MPSAMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOIOYTOJIbHUKAX MEPIIEHIUKYJISIPHBIE U
napajuiesibHble CTOpOHbL. M300paskaTh MHOTOYTOJIBHUKN
C apaJuIeIbHBIMU, NIEPIECHIUKYIISIPHBIMU CTOPOHAMH.
Haxoauthb paccTosiHue MEX1y ABYMS TOUYKaMU, OT TOUKH
110 MIPSIMOM, ITIMHY ITyTH Ha KBaJAPATHOU CETKE, B TOM YUCJIIE
UCIOJIb3YS LIU(PPOBBIE PECYPCHI

Hpobu

32

OOBIKHOBEHHAS
Jpo0b, OCHOBHOE
CBOICTBO 1po0H,
COKpaleHue apooei.
CpaBHeHue u
yIOPSIIOUYNBaHUE
TpoOeii.
Jlecatuunbie Apoou
U METpUYECKasl
cucTeMa Mep.
Apudmerndeckue
JIEUCTBUSA

C OOBIKHOBEHHBIMH
U JECATUYHBIMU
TPOOSIMHU.
OTHoIlICHHE.
Jlenenue B JaHHOM

CpaBHMBATB U YHOPSA0YUBATH JpO0OH, BLIOMPATH CIIOCO0
CpaBHEHHMS IpoOEi.

IIpeacTaBasiTh AecATUYHBIC APOOU B BHI€ OOBIKHOBEHHBIX
npoOeit 1 OOBIKHOBEHHBIE B BUJIC JICCITUYHBIX, HCMOJIb30BATh
IKBUBAJEHTHBIE MPeACTABJIEHUN APOOHBIX YHCEIT TIPU UX
CpaBHEHUH, NPU BbIYUCICHUAX. MCmoIb30BaTh IECATUYHbBIC
JIpoOu Tpu peoOpa3oBaHUN BEIUIUH B METPUICCKOU
CHUCTEME MeED.

BoinoaHsaTs apupmMernyeckue 1eMCTBUA

¢ OOBIKHOBEHHBIMH U JECATHYHBIMU JIPOOSIMHU.

BbI4uCcaATh 3Ha4CHUS BBIPAXKECHUM, COJEPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIC APOOH, BBITIOTHATH
npeoOpazoBaHus Ipobdei, BLIOMPATH CIOC00, MPUMEHATH
cBOiicTBa apupMeTHUSCKUX NEHCTBUI IS palliOHATN3aINT
BBIYMCJICHU.

CocTaBasATh OTHOIICHHS U TIPOMOPIIUHA, HAXOAUTH
OTHOIIICHWE BEJIMYHWH, JICIUTh BEIMUYUHY B TAHHOM
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OTHOIIIEHUH.
MacmTa0,
MPOTIOPIIUSL.
[TonsaTHe npoueHra.
Brruncnenue
MPOIEHTA

OT BEJIMYUHBI U
BEJIMYMHBI 110 €€
MPOLIEHTY.

Penienne TeKCTOBBIX
3a/1a4, coaep Kammx
pOOU U TPOIEHTHI.
[IpakTrnueckas
pabora «OTHoOIIEHNE
JUIMHBI OKPYKHOCTH
K €€ JuaMeTpy»

OTHOIIICHUH.

HaxoauTh 3KcnepUMEHTATbHBIM MYTéM OTHOIICHUE JITTUHBI
OKPYKHOCTHU K €€ I1UaMeTpy.

HNuTepnpeTnpoBaTh MacmTad Kak OTHOIICHUE BEJTUIMH,
HAXOJUTh MACIITa0 TUTaHA, KAPTHI U BEIYUCIIATH PACCTOSHHS,
UCIIOJIb3Yys MacIlTal.

OO0BSICHATH, YTO TAKOE MPOIEHT, YIOTPEOIATH 000POTHI peun
CO CJIOBOM «ITPOLIEHT». BhIpamaTh MPOICHTHI B IPOOSX U
JpOoOU B TIPOIICHTAX, OTHOIIICHNE JBYX BEJIMUMH B MPOIICHTAX.
BBIYHCJIATH TPOICHT OT YUCJIA ¥ YUCIIO TI0 €0 TPOIICHTY.
OKpyrasiTh IpoOU U TPOICHTHI, HAXOIUTh TPUOIHUKCHUS
qHCe.

PemaTh 3a1a4u Ha 4acTH, POLIEHTHI, MPOTIOPIIUH,

Ha HaXOKJIeHue JpoOu (MpOoIeHTa) OT BEJIMYUHBI U BEIIUYUHBI
o e€ ApoOu (TIPOLEHTY), APpoOH (TIPOLIEHTA), KOTOPBIHA
COCTAaBIIAET OAHA BeJInunHa OT apyroi. [IpuBoanTs,
pa30upaThb, OlleHMBATH PA3TUYHBIC PEIICHHUS, 3aTTUCH
pELIEHU TEKCTOBBIX 3a/1a4.

HN3BaexkaTs nHGOpMALMIO U3 TAOJIUII U THATPAMM,
UHTEPIPETUPOBATH TAOTUYHBIC JJAHHBIC,

oTpeeNsITh HanboJIbIIee 1 HAaNMEHbBIIIEe

U3 TIPEICTABICHHBIX JJAHHBIX

Harnsngaas reomerpusi.
Cummerpust

OceBas cuMMeTpHS.
LenTpanbHas
CUMMETPHSI.

Pacno3HnaBaTh Ha yepTexkax u H300paKCHUIX, M300PaKaATh
OT PYKH, CTPOMTH C IOMOIIbIO HHCTPYMEHTOB (PUTYDPY
(0Tpe3oK, JIOMaHy10, TPEYTOJIbHUK, MPSIMOYTOJIbHUK,
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IToctpoenue
CUMMETPHUYHBIX
duryp.
[IpakTnueckas
pabota «OceBas
CUMMETPHUSI.
Cummerpus

B MIPOCTPAHCTBE

OKPYXHOCTb), CHMMETPUYHYIO JAHHON OTHOCUTEILHO
IIPSIMOM, TOUKHU.

HaxoauTh npuMepbl CHMMETPUU B OKPY’KAIOIIEM MUPE.
MopenaupoBathb u3 6ymaru ase GUrypbl, CHAMMETPUYHBIE
OTHOCHUTEIBHO MPSMOil; KOHCTPYHPOBATH T€OMETPUUECKUE
KOH(UTypally, UCTIOJIb3YsI CBOMCTBO CHUMMETPHUH, B TOM
YHCIIE C TOMOIIBIO HU(PPOBBIX PECYPCOB.

HccaenoBath cBOWCTBA U3YUEHHBIX (PUTYD, CBSI3aHHbBIE

C CUMMETpHEH, UCTIOJB3YS SKCIIEPUMEHT, HAOII0ACHHE,
MO/JIEIMPOBAHHUE.

O00CHOBBIBaTh, OIIPOBEPTaTh C MOMOIIbIO KOHTPIIPUMEPOB
YTBEPKJECHUS O CUMMETPUH PUTYD

Bripaskenus ¢ OykBamu

[Ipumenenne 6ykB
JUISL 3aITUCH
MaTeMaTH4YEeCKUX
BBIPAXKECHUU U
MPEIOKECHUM.
bykBeHHBIE
BBIPXKECHUS U

YU CIIOBBIE
MTOJCTaHOBKH.
bykBeHHbIE
PaBEHCTBA,
HaXO0XJCHHE
HEU3BECTHOTO

Hcnoab3oBaTh OYKBBI /111 0003HAUCHUS YUCEN, TP 3aMTUCH
MaTEMaTUYECKUX YTBEPKIACHUM, COCTABISATh OYKBEHHBIE
BBIPQ)XEHUS 110 YCIOBUIO 3a]1a4u.

HccsienoBaTh HECIIOKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JIJISl UX 3AIHCH.

BbIunc/sITh YMCI0BOE 3HAUCHHUE OYKBEHHOTO BBIPAKEHUS
IpH 33JaHHBIX 3HAYCHUSX OYKB.

3anucbiBaTh GOPMYJIbI: IEPUMETPA U ILTOIIATN
NPsIMOYTOJIbHUKA, KBAJIpaTa; JJIMHBI OKPY>KHOCTH, IJIOIIAIH
KpPYyTa; BHIMOJHATH BHIYUCIEHUS 110 3TUM (HOpMYIIaMm.
CocTaBasaTh (OpPMYJibl, BHIPAKAIOIINE 3aBUCUMOCTH MEXKTY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE; 1IEHA,
KOJIMYECTBO, CTOUMOCTb; MPOU3BOAUTEILHOCTD, BpeMsl, 00bEM
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KOMIIOHEHTA. paboThI; BHIMOIHATH BEIUUCIEHUS 110 3TUM (POpMyJIaM.
Dopmyiibl HaxoauTh HEM3BECTHBIN KOMIIOHEHT apu(PMETHUECKOTrO
JNEUCTBUSA
Harnsgnas reomerpus. 14 YeTbIpEXYroabHUK, MN3006paxkaTh Ha HETMHOBAHHOW U KJIE€TYaTON Oymare
@urypsl Ha INIOCKOCTU IPUMEPBI C HCIOJIb30BAHUEM YEPTEKHBIX UHCTPYMEHTOB
YEeTBIPEXYTOJBHUKOB. | YETHLIPEXYTOJLHUKHU C 3aJaHHBIMU CBOMCTBAMM:
[IpAMOYTOJIBHUK, C MapaJlIeIbHBIMU, NIEPIICHAUKYIIIPHBIMHU, PAaBHBIMU

KBaJpaT: CBOMCTBA
CTOPOH, YIJIOB,
JAaroOHaJIeH.
N3smepenue yrios.
Bunnr
TPEYTrOJIbHUKOB.
[TepumeTp
MHOT'OYT'OJIbHHUKA.
[Tnomane Gurypsl.
DopMyJIbI
nepuMeTpa u
IJI0IIAaU
IPSIMOYTOJIbHUKA.
[MpubnmxEnHoe

HN3MCPCHHUC ILIOIAaAn

dburyp.
[IpakTnueckas

CTOPOHAMH, MPSIMBIMH YTJIAMH U JIp., PABHOOEAPEHHBIM
TpeyroyibHUK. Ilpeaarars u 00CyK1aTh CIOCOObI,
AJITOPUTMbI TTIOCTPOCHHS.

HccaenoBath, HCHIONB3YS SKCIIEPUMEHT, HAOIIOICHHE,
MOJEIUPOBAHNE, CBOMCTBA NIPSMOYTOJIbHUKA, KBaApaTa,
pa30uBaTh Ha TpeyroabHUKU. OOOCHOBBIBATH, ONIPOBEPraTh
C IOMOIIIBIO KOHTPIIPUMEPOB YTBEPKICHUS

0 MPSIMOYTOJIbHUKE, KBaJpaTe, paclo3HABATH BEPHBIC U
HEBEPHBIC YTBEPKIECHUS.

N3mepsATH M CTPOUTH C IOMOUIBIO TPAHCIIOPTUPA YTJIbI,

B TOM YKCJIE B MHOTOYTOJIbHUKE, CPABHUBATH YIJIbI;
PaCMO3HABATH OCTPBIE, IPSIMBIE, TYIbIE, PA3BEPHYTHIC YTIIbI.
Pacno3naBaTth, H300pakaTh OCTPOYTOJbHBIN, IPSIMO-
YTOJbHBIN, TYHOYTOJIbHBIN, paBHOOEIPEHHBIN,
PaBHOCTOPOHHUM TPEYTrOJIbHUKHU.

BoI4ucasTh NEPUMETP MHOTOYTOJIbHHUKA, MJIOIIA/Ib
MHOTOYTOJIbHUKA Pa30MeHNEM Ha MPSIMOYTOJIbHHUKH,
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pabora «ILmomann
KpyTra»

Ha paBHbIE (PUTYPBI, UCIIOJIH30BATH METPUUECKUE €TMHUIIBI
U3MEPEHUs JIJTMHBI U TJI0ILA/H.

Hcnoab3oBaTh NpudIMAKEHHOE H3MEPEHUE IIMH U
IIouaAei Ha kieT4aror Oymare, npuOIMKEHHOE U3MEPEHUE
JUTMHBI OKPYKHOCTH, IUIOIIAIA KpyTa

[lonoXXKUTENBHBIE U

OTPHULATCIIBHBIC YU CJIa

40

Llenbie uncna.
Mopnyis yucia,
reoMeTpuyecKas
WMHTEpIpeTalus
Moy, YucinoBeie
MIPOMEKYTKHU.
ITonoxxuteapHbIE U
OTpUIIATEIIbHBIC
yucna. CpaBHEHUE
MTOJIOKUTEIBLHBIX B
OTPUIATEIbHBIX
YHCell.
ApudmeTnieckue
JEUCTBUA

C MOJIOKUTEIILHBIMHU
U OTpHUIIATEILHBIMHU
YHCJIAMH.

Pemenue TeKCTOBBIX
3aJ1a4

IIpuBOAMTH NPUMeEPHI UCTIOJIB30BAHUS B PEATBHOMN KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIILHBIX YUCET.

HN300paxkaTth 1esble YnCIIa, OJI0KUTEIBHBIE U
OTPUIATEJIbHBIE YMCJIa TOYKAMHU Ha YHUCIIOBOM MPSMOM,
HCIO0Jb30BATh YHCJIOBYIO NMPSIMYIO JJIsI CPABHEHUS YHUCEII.
IIpuMeHSATH NPaBUJIA CPABHEHUS, YIOPA0YHUBATH 1IEJIbIC
4KCiia; HAXOAUThb MOAYJIb YUCJIA.

@opmMyJHpPOBATH MPABWJIA BEIYUCIIEHUS C MTOJIOKUTEIbHBIMU
Y OTPULATEIBHBIMU YHCIIAMH, HAXOAUTHh 3HAYCHHS
YHCJIOBBIX BBIPAXKEHUM, COAEPKAIINX JECHCTBUS

C TIOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU YHCIAMMU.
IIpuMeHATH CBOMCTBA CIIOKECHUS U YMHOXKCHUS

JUTSl Ipe0Opa3oBaHUsl CyMM M MPOU3BEICHUN
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[IpencraBineHue JaHHBIX

IIpamoyroibHas
cUcTeMa KOOpAUHAT
Ha TJIOCKOCTH.
Koopaunatel Touku
Ha TJIOCKOCTH,
a0crcca u
OpJIMHATA.
Cron6uatsie u
KPYTOBBIC
JMarpaMMel.
[IpakTnueckas
pab6ora «I[locTpoenue
IarpamMmm.
Peuienrie TeKCTOBBIX
3a/1a4, coaep Kammx
JAHHBIE,

OO0BSICHATH M WIJIIOCTPUPOBATH MOHATHE TTPSIMOYTOJIBHON
CHCTEMBI KOOPJAUHAT HA TJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTh Ha KOOPJIMHATHOM IIOCKOCTH
TOYKHU U (PUTYPHI 110 3aJaHHBIM KOOPIMHATAM, HAXOAUTh
KOOPJIMHATHI TOYEK.

Yurtath cTosI0UaTHIE U KPYTOBBIC IMATPAMMBI;
HHTEPNPETUPOBATH JJaHHbBIE; CTPOUTH CTOJIOYATHIC
nuarpammbel. Ucnmosib3oBaTh HH(pOPMALMIO,
MpeACTaBICHHYIO B Ta0NMUIIaX, HA AUArpaMMax ISl peIICHUs
TEKCTOBBIX 3a1a4 U 3a/1a4 U3 PECATIbHOMN KU3HU

NPEACTaBICHHBIE
B TA0JIMIaX U
Ha rarpaMmmax
Harnsnnas reomerpust. [IpssMOYyTONBHBIN Pacno3HaBaTh Ha yepTekKax, pUCYHKAX, ONUCHIBATH
@urypsl B IPOCTPAHCTBE napajuiesenumnes, nupaMuy, Opu3My, HAIUHAP, KOHYC, II1ap, H300PaxKaTh UX

Ky0, mpu3ma,
nupaMua, KOHyC,
IWIAHP, TIap U
cthepa.
N300pakenne

OT PyKH, MOEJTHPOBATH U3 Oymaru, IacTUINHA, IPOBOJIOKH
u ap. llpuBoauts npuMepbl 0OBEKTOB OKPYKAIOLIETO0 MUPA,
UMEIOIUX (OPMBI HA3BaHHBIX TEII.

Hcnoab30BaTh TEPMUHOJOTMIO: BEpILIMHA, peOpo, TPpaHb,
OCHOBaHUE, BHICOTA, PAANYC U TUAMETP, pa3BEPTKA.
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MPOCTPAHCTBEHHBIX
¢uryp. Ilpumepsr
pa3BEPTOK
MHOT'OTPaHHUKORB,
IUJIUHIpPA U KOHYCa.
[IpakTrueckas
pabora «Co3nanue
MOJIeNIEN
MPOCTPAHCTBEHHBIX
buryp».

Ilonsarue o0BEMa;
SAUHUIIBI U3MEPECHUS
o0péMa. O0BEM
IPSIMOYTOJIEHOTO
napaJuiesienurnena,
Ky0a, hopMyIIbI
00BEMa

N3yuaTh, UCMONB3Ys SKCIIEPUMEHT, HA0II0ICHNE, U3MEPEHNE,
MOJICJIMPOBAHKE, B TOM YHCIIe KOMIIBIOTEPHOE, M ONUCHIBATH
CBOICTBAa HA3BAHHBIX TEJI, BHISABJISTH CXOJACTBA U
Pa3IMYUsA: MEXIY NUPAMUION U IIPUZMON; MEXKIY
WIMHAPOM, KOHYCOM U IIapOM.

Pacno3HaBaTh pa3BEPTKY Mapajviesienunesia, Kyoa, mpusmsl,
MUpaMUIbl, KOHYCA, [IIJIMHAPA; KOHCTPYHPOBATD JTaHHBIC
Tea U3 pa3BEPTOK, CO3/1aBATh UX MOJIEIH.

Co3naBaTh MOJeM MPOCTPAHCTBEHHBIX (UTYp (U3 Oymaru,
MIPOBOJIOKH, TUTACTHIIMHA U JIP.)

H3MepaTs HA MoOAeNsAX: JUIMHBI pEOEep MHOTOTPAaHHHUKOB,
JTUaMeTp 1mapa.

BoiBoauTh popmyiy 00bEMa IPSIMOYTOJIBHOTO
napaJuiesienuIea.

Boruncasats no popmysnam: 00bEM MPSIMOYTOJIHHOTO
napaJuiesienumnenia, Kyoa; UCIIoJIb30BaTh €IUHULIBI H3MEPEHUS
00bEMa; BBIYMCIATH O0BEMBI TEJ, COCTABICHHBIX U3 KYOOB,
napajIeJIeUIEI0B; peliaTh 3a1a4H C peaTbHBIMH IaHHBIMU

[ToBTOpEeHue, 00001ICHNE,
CHCTEMAaTH3aLM

20

[ToBTOpeHUE
OCHOBHBIX TTIOHSITHU
Y METOJIOB KypCOB 5
1 6 KJIacCOB,
000011IeHNE U
CHCTEMaTH3aIus
3HAHUM

BbIYUCIATH 3HaUYCHUS BBIPAXKECHUM, COJACPKAIIUX
HaTypaJbHbIC, LIEJIbIC, TOJ0KUTEIBHBIE U OTPULIATEIILHBIE
YKciia, OOBIKHOBEHHBIE U JICCATUYHBIE APOOH, BHIMTOIHATH
npeoOpa3oBaHuUs YUCEN U BHIPAKECHHI.

Bri0upaTh cmocod cpaBHEHUS YUCEN, BBIYNCICHUHN,
NPUMEHSATDH CBOIMCTBA aprU(PMETHICCKUX TCHUCTBHMA

JUISL pallMOHATN3AUN BBIYUCIIEHUMN.
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PemaTe 3aa4m U3 peanbHOU )XU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA UL PEIICHUs 3a0a4 U3 APYrux
IIPEIMETOB.

PemaTh 3a1a4m pa3sHbIMH CIIOCO0AMH, CPABHUBATD,
BBIOMPATH CIOCOOBI PEIICHUS 33/1a4U.

OcyuecTBIATE CAMOKOHTPOJIb BBIIIOJIHSAEMBIX AEHCTBUN U
CaMOIIPOBEPKY pe3yJIbTaTa BIYUCICHUN

OBUIEE KOJIMYECTBO
JACOB I10 ITPOT PAMME

170
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®OEJIEPAJIBHAS PABOYAS [TIPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sIBIsSieTCS OJTHUM U3 OMOPHBIX KYpCOB OCHOBHOT'O OOIIETro 00pa3oBaHUS:
oHa oOecreurBaeT M3yUYEHHE APYTUX NUCIUILUINH, KaK €CTECTBEHHO-HAYyYHOTO, TaK U
T'YMaHUTApHOTO IIUKJIOB, €€ OCBOGHHE HEOOXOAMMO MJIs MPOJOJDKEHUST 00pa30BaHUs U
B TOBCEAHEBHOW JKM3HU. Pa3zBuTne y 0O0y4alommxcs HAy4YHBIX MPECTaBICHUI
0 TPOUCXOXKJACHUU U CYIIHOCTU alredpandyeckux aOCTpakiui, Crocode OTpaKeHUs
MaTeMaTHYEeCKOM HAyKOM SIBJICHUM M TIPOIIECCOB B MPUPOAEC U OOIIECTBE, POJIU
MaTeMaTHYE€CKOTO MOJICIMPOBAHUSI B HAYYHOM MO3HAHUU M B MPAKTHUKE CIOCOOCTBYET
(GbOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS M KA4YeCTB MBIIIJICHUS, HEOOXOIUMBIX
JUTSI afianTaliid B COBpeMEHHOM ITupoBoM ob1iecTBe. M3yueHnue anreOpbl o0ecrieurnBaeT
pa3BUTHE YMEHHUs HaAOII0JaTh, CpPaBHUBaTh, HAXOAUTh 3aKOHOMEPHOCTHU, TpeOyeT
KPUTUYHOCTH MBIIIJICHUS, CIMOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
JNEeUCTBUST W BBIBOJBI, (opMynupoBaTh yTBepkaeHUs. OcBoeHHE Kypca alreOpsl
oOecrieurBaeT pPa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYaroIIUXCS: OHHM HCIOJIB3YIOT
NEyKTUBHBIC M HWHIYKTUBHBIE pacCyXJAeHUs, O000IIeHNE U KOHKPETHU3AIMIO,
abcTparupoBanue u aHayioruto. O0ydeHue aiaredpe nmpeanoaraeT 3HAUUTEIIbHBI 00HEM
CaMOCTOSITEIILHON JIESITEIPHOCTH O0YUYaIOIIUXCsl, IOATOMY CaMOCTOSITEIbHOE PEIICHHE
3a/1a4 SIBJISIETCS peau3aluenl 1eaTeIbHOCTHOTO TIPUHITUIIA 00yUSHHS.

B ctpykType mporpammbl yuyeOHOTO Kypca «Ausrebpa» i OCHOBHOTO OOIIEro
o0pa3oBaHUs OCHOBHOE MECTO 3aHHUMAIOT COJIEP)KATEIbHO-METOIUYECKUE JIMHUM:
«Hwucna v BEIYUCICHUN», « AnreOpandecKue BeIpaXeHUs», « Y paBHCHHS U HEPABEHCTBAY,
«DOyHkuum». Kaxmas w3 3THUX COIEepKaTeIbHO-METOAUYECKUX JIMHUKM pPa3BUBACTCS
Ha MPOTSKEHUU TPEX JIET U3YUCHUS Kypca, B3aUMOJICUCTBYS C IPYTUMH €T0 JIMHUSMHU.
B xone n3ydennst yaeOHOTo Kypca 00ydJaroIuMcs IPUXOIUTCS JIOTHYECKH PACCYk aTh,
UCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN $3bIK. B CBSI3W € 3TUM B MOporpammy
y4e0HOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MIPEICTABICHHBIC
BO BCEX OCHOBHBIX pa3jieliax MaTeMaTHYECKOTO OOpa30BaHUS U CIOCOOCTBYIOIIHE
OBJIAJICHNUI0O OOYYaIOMIMMHCS OCHOB YHHUBEPCAIBHOTO MaTEeMaTHYECKOTO  S3BIKA.
ConepxaTeTbHOM U CTPYKTYPHOM 0COOCHHOCTBIO YUeOHOr0 Kypca «Anredpay sBisieTcs
€ro UHTETPUPOBAHHBII XapaKTep.

Conepxxanue TUHUM «HHClIa U BEIYUCICHUSD CIY>KUT OCHOBOM ISl TaJIbHEHIIIErO
M3Y4eHUS] MAaTeMAaTHKH, CIIOCOOCTBYET pa3BUTHIO Yy OOYYAIOIMUXCS JIOTUYECKOTO
MBIIUIEHUS, (OPMHPOBAHUIO YMEHHUS TIOJNB30BAThCS ~ alTOPUTMAMHU, a TakKke
MPUOOPETCHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOJUMBIX IS TIOBCETHEBHOW IKU3HHU.
Pa3ButHe MOHSATHS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSl CBS3aHO
C palMOHAIBLHBIMM W HPPAIMOHAIBHBIMU YHCIAMH, (HOPMHPOBAHHWEM MpPEACTABICHUN
O JCHUCTBUTEIBHOM 4YHCIIC. 3aBEpIICHUE OCBOCHHUS YHCIOBOM JIMHUM OTHECEHO
K cpeaHeMy o01emy 00pa3oBaHUIO.
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Conepxkanue OByX anreOpandyecKux JUHUN — «AnreOpandeckue BBIPAXKCHUS» H
«YpaBHEGHHsI W HEPAaBEHCTBA» CIOCOOCTBYET (OPMHUPOBAHHMIO Yy OOyYaIOIIUXCS
MaTEeMaTHYECKOTO armapaTa, He0OX0IUMOTO ISl PEIICHUS 3a]]a4 MAaTEMAaTHKH, CMEKHBIX
MPEIMETOB WM TPAKTHKO-OPUEHTUPOBAHHBIX 3aaad. Ha ypoBHE OCHOBHOTO 0OIIEro
oOpa3oBaHUs Y4YCOHBI MaTepHasl TPYMIUPYETCS BOKPYT PAIlMOHAIBHBIX BBIPAXKCHUH.
AnreOpa JEeMOHCTpHUPYET 3HAUCHHE MAaTEMaTHKA KakK s3bIKa JJII  TOCTPOCHHS
MaTeMaTHYECKUX MOJICJICH, ONMCAaHUs POIIECCOB M SIBJICHUH pealbHOTro MUpa. B 3amaun
oOydeHus anredpe BXOIAT TaKXKe JadbHEHIIIee pa3BUTHE aITOPUTMHIECCKOTO MBIIIIICHHUS,
HEOOXOMMOT O, B YACTHOCTH, JIJIS1 OCBOCHHSI Kypca MHPOPMATHKH, U OBJIAJICHIE HABBIKAMHU
JIEAYKTUBHBIX paccyxacHuil. IIpeoOpa3oBaHue CUMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3BHUTHIO BOOOPaKEHHUS, CTIOCOOHOCTEH K MATEMaTUYECKOMY TBOPYECTBY.

Conepxanrne (QYHKITMOHATBHO-TpaUUECKOW JIMHWM HAICJICHO Ha TOJYYCHHE
oOydJaromMMHUCS 3HaHWK O (QYHKIHUAX KaK BaKHEHIICH MaTeMaTHYECKOW MOJIEIH
JUTSL OTIMCAHUS W WCCJICJOBAaHUS PAa3HOOOPA3HBIX MPOIECCOB U SABJICHUN B MPHPOJAC H
oOmiecTBe. M3ydenne Marepuana CIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOIIUXCS YMCHHS
UCIIOJIb30BaTh Pa3JINYHBIC BBIPA3UTEIBHBIC CPEJICTBA SA3bIKA MATEMATHKU — CIIOBECHBIC,
CUMBOJIMUECKHE, TpaduuecKre, BHOCHUT BKJIaa B (HOPMHUPOBAHUE MPEACTABICHUH O POJIU
MaTEMaTUKU B PA3BUTHH ITUBUIU3AINH U KYJIbTYPHI.

CornacHo yuyeOHOMY TUTaHY B 7—9 Kiaccax M3ydaeTrcsi y4eOHBIH Kypc «Anredpay,
KOTOPBI BKJIFOYAeT CIEIYIOIIHEe OCHOBHBIE pa3Aelbl coiepxkaHus: «Yucna wu
BBIUUCIICHUS», «ANreOpandeckue BBIpaXKEHUS», «YPaBHCHHUS W HEPABCHCTBAY,
«DyHKIHAWY.

OOmiee dYHCIO YacoB, PEKOMEHIOBAaHHBIX [UISI H3YYeHHS YYeOHOro Kypca
«Anreopa», — 306 gacoB: B 7 kimacce — 102 gaca (3 vaca B Hemenio), B 8 Kiacce —
102 gaca (3 gaca B Hexemo), B 9 knacce — 102 gaca (3 yaca B HeJeIio).

COJEPXAHUE OBYUYEHUA

7 KIIACC
Yucia 1 BbIYUCTCHUSA

JpoOu 0OBIKHOBEHHBIE U IECSITHUHBIE, IEPEX0]] OT OHOU (POpPMBI 3amucH Ipodei K
npyroil. IloHATHEe panuMOHANBHOTO YHCJA, 3alUCh, CPaBHEHUE, YIOPSJAOYMBAHUE
paIMOHANIBHBIX 4YHCeNl. ApudMeTHYecKre ACHCTBUS C palMOHAIBHBIMH YHUCIAMHU.
Pemienurie 3a1au U3 peaibHOM MPAKTUKU HA YaCTH, HA IPOOH.

Crenenb ¢ HaTypaJbHBIM [OKa3aTeleM: ONpeAesieHue, MpeoOdpa3oBaHUe
BBIpa)KEHUI HA OCHOBE OIpeNeNeHUs, 3amuch Ooibpmux yuced. [IpoueHTsl, 3anmuch
MPOILIGHTOB B BHJIE ApoOM W npoOu B BUAEC MPOIEHTOB. Tpu OCHOBHBIC 3a/laydl Ha
MPOLIEHTHI, PEIICHHE 3a/1a4 U3 peaIbHON MPAKTHUKHU.

[IpuMeHeHue MPU3HAKOB JIETMMOCTH, Pa3JIOKEHUE HAa MHOXKHUTENIU HATYpPaIbHBIX
qucen.

PeanbHble 3aBUCMMOCTH, B TOM 4YHCJIE MpsiMas U O0OpaTHas HNpPOMOPIHUOHAIBHOCTH.
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AJireOpanyecKue BbIpaKeHHs

IlepemeHHBIE, YKMCIOBOE 3HAYEHUE BBIPAKEHUA C MEPEMEHHOU. JlomycTUMBbIE
3Ha4YeHUs nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXAY BEJIWYMHAMH B BHUIE
¢opmynbl. Beruncnenus no ¢opmynam. I[IpeoOpa3zoBaHue OyKBEHHBIX BBIPAXKEHUH,
TOKJIECTBEHHO PAaBHBIE BBHIPAKEHHUS, MPaBUJIa IPEOOPA30BaHUS CYMM M NPOU3BEICHUH,
MpaBUJIa PACKPBITHS CKOOOK UM MPUBEIECHUS OJOOHBIX CIaraeMbIX.

CBOIICTBa CTENEHN C HATYPAJIbHBIM ITOKA3aTEIEM.

OnHowreHsl W MHoOrowieHbl. CreneHbp MHorowieHa. ClOKEHHE, BbIYMTAaHUE,
YMHOKEHUE MHOTOWIEHOB. POPMYJIbl COKPAIIEHHOTO YMHOKEHHS: KBaApPaT CYMMBI U
kBaapar pasHoctd. Dopmyiia pasHOCTH KBAaApPaToB. PasjiokeHue MHOTOWICHOB
Ha MHOYUTEJIN.

YpaBHeHUs M HEPABEHCTBA

VYpaBHeHUEe, KOpEHb ypaBHEHMs, IMpaBuUja MpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCUJIIBHOCTb YPABHEHMUM.

JIuHeliHOE ypaBHEHUE C OJTHOU IIEPEMEHHOMN, YUCIIO KOPHEN JIMHEWHOI O YPaBHEHUS,
peuieHrue JIMHEMHBIX ypaBHeHUH. (COCTaBJI€HUE YPAaBHEHUN [0 YCIOBHUIO 33/1ayu.
Pemienue TeKCTOBBIX 3a/1a4 C TOMOLIBIO YPABHEHUH.

JluneitHoe ypaBHEHHE C JBYMsI MEepeMEeHHBbIMU M ero rpadux. Cucrema IBYX
JMHEHHBIX YPaBHEHUH C ABYMs IepeMeHHbIMU. Perienne cucrteM ypaBHEHUI criocobom
OACTaHOBKHU. [IpuMepsl perieHus TEKCTOBBIX 3a4a4 € IIOMOIIBIO CUCTEM YPABHEHHUM.

DOyHKUUH

Koopaunara Touku Ha npsmoii. YuciioBble MPOMEXYTKU. PaccTosiHrE MEX Y IBYMS
TOYKaMH KOOPJUHATHOM MPSIMOM.

[TpsmoyronbHas cuctema koopauHat, ocu OX u Oy. AGcimcca U opJHaTa TOUYKU
Ha KOOPJWHATHOW IUIOCKOCTH. IIpmmepsnl rpadukoB, 3amaHHBIX dopmyiamu. UteHue
rpaduKoB peabHBIX 3aBUcHUMOcTel. [lonstue ¢pynkumu. I'paduk Pynknuu. CBoiicTBa
byakuuii. Jluneitnas dynknus, e€ rpaduk. I'padux dyakuum y = |x|. ['paduueckoe
pEIIEHUE JIMHEUHBIX YPABHEHUN U CUCTEM JIMHEHMHBIX YPAaBHECHUM.

8 KJIACC
Yucia 1 BBIYUCTCHUSA

KBaapatusiit kopenb u3 uncina. [lorstie 00 uppannoHanbHOM uucie. Jlecaruanbie
NpUOITMKEHUST HppalMOHAIBHBIX yucen. CBoilcTBa apuMETHYECKUX KBaJIPaTHBIX
KOpHEW U X NIPUMEHEHHE K MPEe0OpPa30BAHUIO YHUCIOBBIX BHIPAKEHUM U BHIYUCIICHUSM.
JleficTBUTEIbHBIC YHCIIA.

Crenens c 11eM1bIM MOKa3atesieM U €€ cBoiicTBa. CTaHAapTHAsS 3alUCh YUCA.

AJireOpanvecKne BbIpaKeHHUs
KBagpaTHbiii TpéxwiieH, pasfioKEHUE KBAJPATHOTO TPEXWIEHA HA MHOXKUTEIU.
Anrebpanueckast 1poos. OCHOBHOE CBOMCTBO ayiredpandeckoi npoou. CrioxeHue,
BBIYMTaHUE, YMHOKEHHUE, JIeJieHue anredpandeckux apooei. PaninoHanbHble BEIPAXKEHUS
u 170.4 npeoOpa3oBaHue.
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YpaBHeHUs 1 HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysia KOpHEH KBaApaTHOrO ypaBHeHMs. Teopema
Buera. Pemienue ypaBHEHUN, CBOIAIIMXCA K JIMHEMHBIM U KBaapaTHbeIM. [Ipocreimue
IpOOHO-pallMOHATIbHBIE YPaBHEHMUS.

I'paduueckass uHTEpHpeTalsi YpaBHEHUM C JABYMsI MEPEMEHHBIMH M CHUCTEM
JIMHEMHBIX YPAaBHEHUH C ABYMs IIEpEMEHHBIMU. [IprmMepsl pelieHus CUCTEM HEJTMHENHBIX
YPAaBHEHUH C IBYyMs [IEPEMEHHBIMU.

Pelriienrie TEKCTOBBIX 3a7a4 alreOpandecKuM CriocoOOM.

HucnoBele HEpaBEHCTBA M HMX CBOWCTBA. HepaBEeHCTBO ¢ OIHOM IEPEMEHHOM.
PaBHOCHIIBHOCTH HEPaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OHOUN nepeMeHHON. CUCTEMBI
JIMHEMHBIX HEPABEHCTB C OJTHOU NIEPEMEHHOM.

DOyHKUUHA

[Honsitue pynkuunu. OOAcCTh ONpEAeNIeHUs] U MHOXKECTBO 3HAYEHUN (YHKIIHU.
CrniocoObI 3a1aHust QYHKIUH.

I'padux pynkuuu. Urenue croiictB dpyHkiuu no e€ rpaduxy. [Ipumepst rpapukon
(GyHKIIUH, OTpaxaroux peaibHbIe MPOIECCHI.

OyHKIMH, OMUCHIBAIOIINE MPAMYIO U OOpPaTHYIO IPOMOPIHMOHANILHBIE 3aBUCUMOCTH,
nx rpadpukn. Pynximn y = X2, y = x3, y =Vx, y=|x|. I'paduueckoe pelenue ypapHeHnii
U CHUCTEM ypaBHEHUH.

9 KJIACC
YucJa v BbIYHCTIEHUA

PanmionanpHble uuWcla, WPpAMOHAIBHBIE YHCIIA, KOHEYHBIE U OECKOHEUHBIC
JnecATHYHbIEe TpoOu. MHOXKECTBO JNEHCTBUTEIBHBIX YHCEI, NCHCTBUTEIbHBIC YUCIA KaK
OCCKOHEUHBIE JeCATHYHBIE JpoOu. B3amMHO OJHO3HAYHOE COOTBETCTBHUE MEXKIY
MHO>XECTBOM JIEMCTBUTEIBHBIX YUCET U KOOPJAUHATHOMN MPSIMOU.

CpaBHenue JIEHCTBUTEIBHBIX YyHucell, apupMeTHIECCKHE JIEUCTBUS
C ICUCTBUTEIILHBIMU YHCJIAMH.

PasMepbl  00OBEKTOB  OKpYXAaloIero  MHUpa, JUINTCIBHOCTH  IPOIECCOB
B OKPYXarOIIEM MHUPE.

[TpubnmkEHHOe 3HAYEHWE BEIWYMHBI, TOYHOCTh NpuOMmKeHus. OKpyTICHHE
yucell. [Ipuknaka u oleHka pe3yabTaToB BIYUCICHUM.

YpaBHeHUs 1 HEPABEHCTBA

JIuneiiHoe ypaBHeHue. PeuieHue ypaBHEHMM, CBOASAIIUXCA K JIMHECWHBIM.

KBanpatnoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIMXCS K KBaJPATHBIM.
bukBanpatHoe ypaBHeHue. l[Ipumepbl pemieHHsT ypaBHEHHMH TPETbEM W UYETBEPTOU
CTEIIEHEN PA3JI0KEHUEM HAa MHOKHUTEIU.

Pemenue napoOHO-pallMOHANBHBIX ypaBHEHHWH. PerneHne TEKCTOBBIX —3ajad
anreOpanyecKuM METOJIOM.

VYpaBHeHue ¢ JByMs NepeMeHHbIMH U ero rpaduk. PemieHue cucrem IByX
JIMHEMHBIX YPaBHEHUH C IByMs IEPEMEHHBIMU. PellleHne cuctemM JByX ypaBHEHUH, OJTHO

41



®denepanbHas pabouas nporpamma | MaremaTtuka. 5—9 knaccol (60a30BbIH YPOBEHB)

U3 KOTOpBIX JMHEHHOE, a Jpyroe — BTOpPOHl creneHu. I'paduueckas MHTEpHpeTauus
CHUCTEMBI YPaBHEHUH C IBYM: IIEPEMEHHBIMU.

Pelrienrie TEKCTOBBIX 3aj1au aareOpandyeckuM Crocooom.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue /MHEWHBIX HEPABEHCTB C OJHOM INEpeMEHHOM. PelieHue cucreMm
JMHEWHBIX HEPABEHCTB C OAHOU nepeMeHHou. KBagpaTHbie HepaBeHCTBA. ['paduueckas
VMHTEPIPETALAs] HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

DyHKUUH
KBanpatuunas gynkius, e€ rpadux u cBoiictsa. [lapabosa, KoopaAHMHATHI BEPITUHBI
napaboJibl, 0Ch CHMMETPUHU MTapaloIbl.

I'paduku Qynkumii: y = £x, y= £x+b, y = k—, y=x3y= Vx5 y=|x|
X
Y UX CBOMCTBA.

YucaoBblie MOCEI0BATEIBHOCTH M IPOrPeccum

IlonsTne YMCIIOBOM  MOCJIEAOBATCIBHOCTH. 3aJaHue  IIOCJIEIOBATECIBHOCTH
peKyppeHTHOH dopmMyrnoi u popmyIioi N-ro uieHa.

ApudmeTtndeckass M reoMmerpuueckas mnporpeccur. Dopmynsl N-ro  WieHa
apupMETHIECKON U TEOMETPUUECKOM MTPOTPECCHii, CYMMBI MIEPBBIX N YJICHOB.

N3o0paxenue 4ieHOB apu(PMETHUCCKON M T€OMETPUUYECKON MTPOTPECCUl TOUYKaMHU
Ha KOOPAWHATHOM TIUIOCKOCTU. JIMHEWHBIH W HKCHOHEHUMANbHBIA POCT. ClOXKHBIE
ITPOLICHTHI.

INPEAMETHBIE PE3YJIBTATDBI

[lpenMeTHBIE  pe3yNbTaThl ~ OCBOCHHSI ~ NpOrpaMMbl  y4eOHOro  Kypca
K KOHITy 00yueHus B 7 KJiacce:

Yuciia v BbIYUCICHUS

BrImonHsATh, coueTast yCTHBIC M TUCbMEHHBIE TTPUEMBI, apU()METHICCKUEC TCHCTBUS
C palMOHANIbHBIMU YUCIAMHU.

HaxoauTe 3Ha4€HHS YMCIOBBIX BBIPAKEHUM, MPUMEHSATh pa3HOOOpa3HbIE CIIOCOOBI
Y MPpUEMBI BBIYUCIICHHS 3HAYCHUN NPOOHBIX BBHIPAXKECHHM, COJIEPKAINX OOBIKHOBECHHBIC
U JECATHYHBIC TPOOH.

[lepexoauTs OT omHON GOPMBI 3aMMCH YUCET K JAPYyroi (mpeoOpa3oBHIBATH
JECATUYHYIO JpOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH
B O€CKOHECUHYIO JICCATUUHYIO IPOOD).

CpaBHUBATH U YIOPSAOUYUBATH PAlMOHATBHBIE YHCIIA.

OKpyrJisTh yucna.

BbINONHATh NPUKUAKY U OLICHKY pe3yjibTaTa BBIYMCICHUMN, OLICHKY 3HAYCHUH
YUCJIOBBIX BBIp@KEHUI. BBIMONMHATE NEUCTBUS CO CTENEHAMH C HaTypajlbHbIMU
MOKa3aTEISIMH.

[IpuMeHsATh TpPU3HAKKU JIEIMMOCTH, PA3JIOKEHHE HA MHOXKHUTEIH HaTypalbHBIX
qucen.
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Pemarts npakTUKO-OpUEHTUPOBAHHBIE 3a1]a4U, CBSI3AHHBIE C OTHOLICHUEM BEJIIMYUH,
MPONOPLUOHAIIBHOCTBIO  BEJIWYMH, [MPOLEHTAMU, HWHTEPIPETUPOBATh PE3YJIbTATHI
pelIeHus 3a1a4 ¢ Y4ETOM OrPAaHUYEHHM, CBSI3aHHBIX CO CBOMCTBAMM PACCMATPUBAEMBIX
0OBEKTOB.

AJireOpanyecKue BbIpaKeHHUs

Ucnonw3oBaTh anreOpanvyeckyro TEPMHUHOJOTHIO M CHUMBOJIMKY, TPUMEHATH €&
B IIPOIIECCE OCBOCHUS yUeOHOro MaTepuania.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPOKEHUM TMPU 3aJaHHBIX 3HAYEHUAX
NEPEMEHHBIX.

BoinonHsaTe mpeoOpa3oBaHUsl 1EJIOTO BHIPAXKEHUS B MHOTOWICH MPUBEICHUEM
MO00HBIX CIIaraeMbIX, PACKPHITHEM CKOOOK.

BbINOJIHATE YMHOXKE€HUE OJTHOUJICHA HA MHOTOYJIEH U MHOTOWJI€HA HA MHOTOYJIEH,
IpUMEHATH (OPMYJIBI KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcyliecTBIsATh Pa3i0KEHUE MHOTOWICHOB HA MHOYKUTEIU C TTIOMOIIBI0 BHIHECEHUSI
3a CKOOKM OOIIEro MHOXHUTENs, TPYNIUPOBKHU CllaraeMblX, MpUMEHEHUs GopMyll
COKpPAILIEHHOTO YMHOXECHHS.

[IpumensTs mpeoOpa3oBaHWs MHOTOWICHOB JJIS PEIICHHUS Pa3IMYHBIX 3a7a4
U3 MaTEMaTUKH, CMEXXHBIX MPEAMETOB, U3 PEATbHOMN MPAKTUKHU.

HUcnonp3oBaTh  CBOWCTBA  CTENEHEM €  HATYpPaJbHBIMH  IOKa3aTEJISIMU
JUTsl IpeoOpa3oBaHus BhIPAXKEHUM.

YpaBHeHUs U HEPABEHCTBA

Pemiats nuHeliHbIE ypaBHEHUSI C OJJHOM EPEMEHHOM, TPUMEHSIS ITpaBujia Iepexoaa
OT HMCXOJHOTO YpPaBHEHUS K PAaBHOCHIBHOMY eMmy. [IpoBepsiTh, SBISETCA JIM YHCIO
KOPHEM YpaBHEHHUSI.

[IpumensaTs rpaduueckue METOABl NPH PEHICHUU JMHEHHBIX YpaBHEHHM W HX
CUCTEM.

[TonOupaTh mpuUMepHI Map YKUCEN, SBISIOMUXCA PEIICHHEM JIMHEWHOTO YPaBHEHUS
C ABYMSI IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOW IUIOCKOCTU TPaQUK JUHEHHOTO YpaBHEHUS C JABYMS
MEPEMEHHBIMH, TOIB3YSICh TPa(hUKOM, MPUBOIUTE TPUMEPHI PEIICHUS YPaBHEHUS.

PemaTe cuctembl AByX JTUHENHBIX YPABHEHUH C ABYMs [IEPEMEHHBIMU, B TOM YHCIIE
rpadudecku.

CocTaBiTh U peuiaTh JUHEHHOE YPaBHEHUE WJIU CUCTEMY JIMHEUHBIX YpaBHEHHI
[0 YCJIOBHIO 3aJlaud, HWHTEPIPETHPOBATH B COOTBETCTBMU C KOHTEKCTOM 3aJayu
MOJYYEHHBIN PE3yJIbTAaT.

DOyHKUUN

N3obpaxxaTh Ha KOOPJAWHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, HHTEPBabl, 3alUChIBATh YHUCJIOBBIE MPOMEKYTKH
Ha anreOpanvecKkoM sI3bIKe.

OtMeuath B KOOPJAMHATHOM IJIOCKOCTH TOYKH IO 3aJJaHHBIM KOOPJUHATAM, CTPOUTh
rpapukn  JnuHeWHBIX  QyHKumil.  Crpouts rpaduxk  GyHKmMH 0y = |x|.
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OnuceiBaTh C NOMOUIBIO (DYHKIHMI M3BECTHBIE 3aBUCUMOCTU MEXAY BEIUUYMHAMMU:
CKOPOCTb, BpEMs, pacCTOSIHUE, LI€HA, KOJUYECTBO, CTOUMOCTb, MPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM pabOTBHI.

HaxoauTe 3HaueHne GyHKINUU MO 3HAYEHUIO €€ apryMeHTa.

[lonumaTte rpaduueckuid cnocod NpeACTaBICHUS U aHauu3a UHGOpMAILUH,
U3BJIEKaTh U UHTEPIPETUPOBATH MHPOPMAILMIO U3 TpaUKOB pealbHBIX MPOLECCOB U
3aBUCUMOCTEM.

[IpenmeTHBIC pE3yabTaThl OCBOCHHUS TMPOrPaMMbl YYEOHOTO Kypca K KOHITY
oOydeHus B 8 kJacce:

Yucjaa v BbIYUCJIEHUS

Hcnonp30BaTh HavallbHBIEC MPEACTABIEHUS O MHOKECTBE JIEMCTBUTEIBHBIX YUCEII
JUISL CPaBHEHHMS, OKPYIJEHUS M BBIYUCICHUN, HM300pa)kaTh JIEUCTBUTEIbHBIE YHUCIIA
TOYKaMH HAa KOOPJAUHATHOMN MPSIMOU.

[IpumeHsTh MOHSATHE apU(PMETUUECKOTO KBAJAPATHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHM, WUCMOJB3YS TMPU HEOOXOJUMOCTH KaJbKYyJATOP, BBITOJIHSIThH
npeoOpa3oBaHusl BBIpAXXEHUM, COACPIKAIUX KBaJIpaTHbIE KOPHHU, MCIOJIb3Ysl CBOMCTBA
KOpPHEM.

Hcrnons3oBaTh 3amvcu OOJBIINX U MaJIBIX YHCEI ¢ TIOMOIIBIO IECSITUYHBIX TPoOei
u creneneii unciaa 10.

AJuireOpanyeckue BbIpasKeHUsI

[IpuMeHSTh TOHSATHE CTEIICHH C LIEeJIBIM MTOKa3aTeIeM, BBITIOHATH TPpeoOpa3oBaHUs
BBIPAKCHUH, COJECPKAILIUX CTETIEHHU C IIEJIBIM MTOKa3aTeJIeM.

BBITTOTHATE  TOXKJIECTBEHHBIE MPEOOPa30BaHUs  PAITMOHAIBHBIX  BBIPOKCHUHN
Ha OCHOBE MPABWJI JICHCTBUM HAJl MHOTOWICHAMH U alreOpandyecKuMu JpoOsMu.

PacknanpiBaTe KBagpaTHBIN TPEXUIIEH HA MHOKHUTEIH.

[IpumensaTs mpeoOpa3oBaHUs BBIPAKCHUN JUIS PEIICHHS Pa3IMYHBIX 3a7ad
Y3 MaTeMaTUKH, CMEXHBIX IIPEAMETOB, U3 peabHOMN MPAKTUKHU.

YpaBHeHUs 1 HEPABEHCTBA

Pemate nuHEWHBIE, KBaJpaTHbIE YPAaBHEHUS W PALMOHAJIbHBIE YpPaBHEHWS,
CBOJAIIMECA K HUM, CUCTEMBI JIBYX YPAaBHEHUU C IBYMS IEPEMECHHBIMU.

[IpoBOaUTE MpOCTENIINE UCCIEIOBAHUS YPABHEHUN U CUCTEM YPaBHEHUW, B TOM
quclie ¢ TpPUMEHEHHEeM TpadUuyecKux NpeacTaBlieHuld (yCTaHABIMBATh, WMEET JIH
ypaBHEHHE WM CUCTEMa YPABHEHUM PEILLICHHUS], €CJIH UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTh OT CIOBECHOUW (POPMYIHPOBKH 3a/a4uM K €€ anreOpandeckor Moaenn
C IOMOIIBIO COCTABJIEHUSI YPABHEHHS WIM CHCTEMBl YPAaBHEHHM, WUHTEPIPETUPOBATH
B COOTBETCTBUM C KOHTEKCTOM 33J1a4M MOJYYEHHBIN pE3yIbTaT.

[IprMeHATh CBOMCTBA YHMCIOBBIX HEPABEHCTB [JIsI CPABHEHUS, OLICHKH, PEIIATh
JMHEWHbIE HEPABEHCTBA C OJHOM MEPEMEHHOW M UX CUCTEMBbI, J1aBaTh I'paUUECKYIO
WUTIOCTPALMI0 ~ MHOXECTBA  PELICHUW  HEPABEHCTBA, CUCTEMbl  HEPABEHCTB.
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DyHKUUHA

[lonumaTe W HUCHOJNB30BaTh (PYHKUMOHAIbHBIE TOHATHS M S3bIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O03HAuUCHUsI), ONPEACNsITh 3HadeHHWe (QYHKIUU 1O 3HAYCHUIO
aprymeHTa, orpeAesiaTh CBocTBa GyHKIUU O €€ rpaduKy.

Crtpoutsb rpaguku 3neMeHTapHbIX QYHKIMN BUaa:

?=",y= x?, y= x3,y = VX y = |x|, onmuchIBaTh CBO}CTBA YMCIOBOI (HYHKIIHH
X

o e€ rpaduky.

[IpenmeTHBIC pE3yabTaThl OCBOCHHUS TMPOrPaMMbl YYEOHOTO Kypca K KOHITY
oOydeHnus B 9 kJacce:

Yucjaa v BbIYUCIEHUS

CpaBHUBATH U YNOPAIOYUBATH PALIMOHATBHBIC U UPPALIMOHATIBHbBIC YUCTIA.

Beinonusate apudmeTndeckue MEUCTBUS C PAIMOHAIBHBIMH YHCIAMH, COYETas
YCTHBIE M NHUCbMEHHBIC MPUEMBI, BBINOJIHATh BBIUYWCIECHUS C HWPPALUOHAIBHBIMHU
YHCIaMHU.

Haxonute 3HaueHus CTENEHEW C LEJIBbIMU IMOKA3aTeIsIMU U KOPHEHW, BBIYUCIISTH
3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyraarh  JI€UCTBUTENBHBIC YHCJA, BBIMNOJHATH MNPUKUIKY  pe3yJbTaTa
BBIUHCJIEHUH, OLICHKY YHCIIOBBIX BBIPAXKECHUU.

YpaBHeHUs U HEPABEHCTBA

Pemrate nuHENHbIE W KBagpaTHbIE YpPaBHEHHS, YPAaBHEHUS, CBOASLIMECA K HUM,
npocTeitre 1poOHO-pallMOHaIbHbIE YPABHEHHUS.

Pemiath cuctemsbl IBYX JIMHEHMHBIX YPaBHEHHU C IByMsI IEPEMEHHBIMU U CUCTEMBI
IBYX YPaBHEHUH, B KOTOPBIX OJHO YPaBHEHUE HE SIBISETCS JIMHEUHBIM.

Pemath TeKkCcTOBBIE 3a7a4K AIreOpandecKUM CIOCOOOM C MOMOIIBIO COCTABIICHUS
YPaBHEHUS WA CUCTEMBI IByX YPABHEHUH C IBYMs E€PEMEHHBIMU.

[IpoBOAUTH MPOCTEUIINE UCCICAOBAHUA YPABHCHUM U CHUCTEM YPAaBHECHUW, B TOM
quciie ¢ TpUMEHEHHeM TpaduyecKux NpencTaBleHuil (yCTaHaBIUBAaTh, MMEET JIU
YpaBHEHHE WM CUCTEMA YPABHEHUI PEILLICHHUS], €CIH UMEET, TO CKOJIBKO, U MPOYEE).

PemaTtes nuHEelHBIE HEPABEHCTBA, KBAJPATHBIE HEPABEHCTBA, N300paXkaTh pEIICHUE
HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3aMUCHIBATH PEIIEHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucTeMbl JIMHEWHBIX HEPABEHCTB, CUCTEMBlI HEPABEHCTB, BKIIKOYAIOIIME
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHUE CHCTEMbl HEPABEHCTB HAa YHUCIOBOMU
MPSIMOM, 3aIIUCHIBATH PEMICHHUE C MOMOIIBK) CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPY PELIICHUH PA3JIMYHbBIX 33/1a4.

DOyHKUUN
Pacno3naBath (QyHKOMM HW3y4YeHHBIX BHUAOB. [loKa3piBaTh CXEMaTHUYECKH
PacCIlOIOKCHHEe Ha KOOPAWMHATHOM IUTOCKOCTH TpadukoB (QyHKIHMH Buma: Y = £X,

?=#x+b, y= li, y=ax2+bx+c, y= x3, y= VX y=|x| B 3aBucumocru
X

OT 3Ha4eHUM KO3 PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (PYHKIIHM.
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Ctpoutrb M u300pakaTb CXeMaTHYEeCKHM TrpaduKu KBaJpaTUUHBIX (PYHKIUH,
ONKCHIBATh CBOWCTBA KBAAPATHUHBIX (DYHKIMI MO UX rpaduKaMm.

PacriozHaBaTh KBaJgpaTH4HYI0 (QYHKUHIO 1O (opmyse, NPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKUUN U3 peanbHOU KU3HU, QU3UKH, TEOMETPUU.

YucsioBble MOCI€10BATEILHOCTH H TPOTPECCHH

Pacrio3HaBaTh apu()METHUECKYIO U TEOMETPHUSCKYIO MMPOTPECCUU TIPU PA3HBIX
croco0ax 3aJaHusl.

BBITIOJTHATH BEIYUCIICHHS ¢ KCTIOIB30BaHHEM (POpMYIT N-T0 WiieHa apuPMETHISCKOM
¥ TEOMETPUYCCKOU MPOTPECCUid, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WICHBI MOCIEA0BATEILHOCTH TOYKAMH Ha KOOPUHATHOM IJIOCKOCTH.

Pemarte 3amaun, CBI3aHHBIE C YKUCIOBBLIMHM IIOCJIEIOBATEILHOCTIMHM, B TOM YHCJIIE
3aJ1auy U3 PeATbHOM KU3HHU (C UCTIOIB30BAHUEM KAJIBKYJIATOPA, ITU(PPOBBIX TEXHOJIOTHH ).
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TEMATHYECKOE INTAHUPOBAHHUE 7 KJIACC

HaumenoBanue paszaena
(Tembl) Kypca

KonnuectBo
4acoB

OcHOBHOE
coJiep)KaHue

OCHOBHBIE BUIBI €
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Uucna u BEIYUCIIEHUS.
PanmonansHbie ynciaa

25

[lousatue

palluOHAaJILHOI'O YK CJIa.

Apudpmernueckue
JNEUCTBUSA

C palMoHaIbHBIMU
yucnamu. CpaBHEHHE,
yIOpSIIOYUBAHUE
paloHaIbHBIX YHCE.
CreneHb

C HaTypaJbHbIM
MIOKa3aTeJEM.
Pemienrie oCHOBHBIX
3a/1a4 Ha Ipoou,
MIPOIICHTHI

Y3 pealbHOMN
MPaKTUKHU.

[Ipu3Haku genMMocCTH,
Pa3NoKEeHUs

Ha MHOXUTEIU
HaTypaAJIbHBIX YHCEIL.

CucreMaTu3upoOBaTh M O
00 OOBIKHOBEHHBIX U JIECH
CpaBHuUBATH U YHIOPSA0Y
IPU HEOOXOAUMOCTH J1ECS"
OOBIKHOBEHHBIE B JECATUY]
JNECATUYHYIO IPOOb.
IIpuMeHATH pasHo00pask
BbIYMCJIEHUS] 3HAYEHUI )1
coJiepKaiux OObIKHOBEHH
3aMEHSTh MPU HEOOXOTUM(
OOBIKHOBEHHOU U OOBIKHO!
BhIpaXeHUE K hopme, Hau(
npeoOpa3oBbIBATH JPOOHHI
JeJICHUE ECATUYHBIX IPOC
YHUCJIaMHU.

I[IpuBOAMTH YHCITOBBIE H
C HaTypaJbHBIM MOKa3aTell
OCHOBAHUS CTETICHU U TIOK:
3HAYEHUs CTENEHEN BUIA &
YKCII0, N — HATYpaJIbHOE Yl
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Peanphbie
3aBUCUMOCTH. [IpsAmas
u oOpaTHas
IPOMOPLHOHATIBHOCTH

IloHUMATH CMBICIT 3aITCH OOJBIINX YHCEIT C TOMOIIBIO
JECATUIHBIX Ipo0OeH u creneHel yncna 10, mnpuMeHsTh UX
B PEATLHBIX CUTYyAITUX.

IIpuMeHATH TPU3HAKH JETUMOCTH, Pa3I0KCHUS Ha
MHOYKHTETU HaTypaIbHBIX YHCEIL.

PemaTh 3a1a4u Ha YaCTH, TIPOIICHTHI, TPOTIOPITUH,

Ha HAXOXJICHHE IPpoOU (MPOIEHTa) OT BETUYUHBI U
BEJIMYUHEI 10 € ApoOu (TIPOLIeHTY), ApoOu (TIpOLIeHTA),
KOTOPBIN COCTaBIISET OJTHA BEJIMYMHA OT JIPYTOM.
IpuBoauTH, pa3oupaTh, OIEHUBATH PA3TMYHBIC PEIICHMS,
3aMKCH PEIICHUH TCKCTOBBIX 3aJ1ay.

Pacno3HaBaTh M 00BSICHATH, ONTUPASCh HA ONPE/ICICHMUS,
PsIMO MPOTIOPIIMOHAIbHBIE U 00PATHO MPOTIOPIIUOHATIBHBIE
3aBUCUMOCTH MEXKy BEJIMUMHAMU; NPUBOIAUTH MPUMeEPbI
ATHX 3aBUCUMOCTEN U3 PEaNbHOT'0 MUPA, U3 IPYTUX YUEOHBIX
PEIMETOB.

Pemiath  MpakTUKO-OPUEHTHUPOBAHHBIC  3aJaydl  Ha
apoOu,  TIPOIICHTHI, PSIMYIO U oOpaTtHyto
MPOIMOPIIMOHATILHOCTH, TIPOMTOPIIUU

AnreGpandeckue
BBIPAKEHUS

27

bykBeHHbIE
BBIPAKCHMUS.
[lepemenHBIE.
Jomyctrmsie
3HAYEHUS
MIEPEMEHHBIX.
DopMyIIbL.

OBaageThb anreOpanyeckoi TEPMHUHOIOTUEH U CUMBOJIMKOH,
NPUMEHATH €€ B IIPOLIECCE OCBOEHUSI YUEOHOr0 MaTepuaia.
Haxomuthb 3HaueHNs1 OyKBEHHbBIX BBIPAKEHUHN IPH 3aJaHHBIX
3HAYEHUSAX OYKB; BBIMOJIHATH BRIYUCIICHHS TTO (POpMYyTIaM.
BoinmoaHATH IpeoOpa3oBaHusl ETOT0 BbIPAKEHUS

B MHOT'O4JIEH PUBEJAECHUEM MOJJOOHBIX CIaraeMsiX,
pacKpbITUEM CKOOOK. BBINOJIHATH YMHOXKEHHUE OTHOUJIEHA

49



denepanbHas pabodas mporpamma | Maremaruka. 59 kinaccel (0a30BbIH ypOBEHB)

[IpeobpazoBanue
OYKBEHHBIX
BBIPAXCHUH,
pacKpbITHE CKOOOK U
pUBEACHHUE

[MOJIOOHBIX CJIAara€MbIX.

CBolicTBa CTCIICHU
C HAaTypaJbHbIM
TOKa3aTejIeM.
MHOTO0o4JIeHBbI.
Crnoxenue,
BBIYMTAHUE,
YMHOKEHHUE
MHOTOYJICHOB.
DopMyJIbl
COKpAIIEHHOTO
YMHOKEHHS.
Paznoxenue
MHOT'OYJICHOB
Ha MHOXXUTEIU

Ha MHOTOYJIEH U MHOTOYJIEHA HA MHOTOWIEH, NPUMEHSTh
(dbopMyIbl KBaJipaTa CyMMBbI U KBaJpaTa pa3HOCTH.
OcyuecTBIATH Pa3I0KEHUE MHOTOYJIEHOB HA MHOKHUTENH
MyTEM BBIHECEHHUSI 32 CKOOKU 00IIET0 MHOXKUTENS,
npuMeHeHHUs! GOpMYJIbl Pa3HOCTH KBaJIpaToB, GOpMYIl
COKpAILIEHHOI'O YMHOXEHHS.

IIpuMeHATH TpeoOpa3z0BaHNE MHOTOWICHOB ISl PEILICHUS
Pa3IUYHBIX 337]a4 U3 MATEMATUKU, CMEKHBIX MPEAMETOB,
U3 pEAIbHOM NPAKTUKHU.

3HAKOMUTBHCH C MCTOPHEN Pa3BUTHUS MAaTEeMaTHKU

YpaBHEHHUs U HEPABEHCTBA

20

YpaBHeHue, npaBuia
npeoOpa3oBaHus
ypaBHEHUSI,
PaBHOCUJIBHOCTh
YPaBHEHHM.
JIuneitHoEe ypaBHEHUE

PemiaTp JIMHEHHOE YpaBHEHHUE C OJHOM ITIEPEMEHHOM,
NPUMEHsIs PAaBMUJIAa IEPEX0/IA OT UCXOIHOTO YPaBHEHUS

K PaBHOCHJIBHOMY eMy Oosiee npoctoro Buaa. Illposepsrs,
ABJISICTCS JTU KOHKPETHOE YHCIIO KOPHEM YPaBHEHUS.
IHonOupars npuMepbI ap YUCel, ABISIOIMXCS PEIICHUEM
JIMHEVHOTO YPaBHEHMUS C JIByMS IEPEMEHHBIMM.
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C OJIHOM EPEMEHHO,
pELIEHNE JTUHENHBIX
ypaBHEeHUH. Pemenue
3a7a4 ¢ IIOMOILBIO
YPaBHEHUM.
JIuneiiHOE ypaBHEHUE
C IBYMs
IIEPEMEHHBIMU U €0
rpaduk. CucrteMa AByX
JIMHEVHBIX YPaBHEHUIN
C JABYMs
IIEPEMEHHBIMU

CTpouTh B KOOPAMHATHOM MJIOCKOCTU FPaUK JTUHEHHOT O
YPaBHEHHUS C IBYMS IIEPEMEHHBIMU; MOJIb3YSICh TpadUKOM,
NPUBOAUTHL NPUMeEPBI PEUICHUS YPaBHEHUS.

HaxoauTh pemieHue CUCTEMBI JBYX JIMHEWHBIX YPAaBHEHUM
C IBYMsl IIEpEMEHHBIMU.

CocTaBJATH M pelIaTh YPABHEHUE WU CUCTEMY
YPaBHEHUH I10 YCJIOBUIO 3a/1a4U, UHTEPIIPETUPOBATh

B COOTBETCTBUU C KOHTEKCTOM 3aJa4U I1OJyYEHHbIN
pe3yabrar

Koopaunate! u rpaduku.
DOyHKIUU

24

Koopaunara Touku
Ha IpAMOU. YucoBbie
POMEKYTKHU.
Paccrosinue mexay
IBYMSI TOUKAMU
KOOPJIMHATHOM
MIPSMOM.
[IpssmoyronpHast
CcHUCTeEMa KOOPAUHAT
Ha [JIOCKOCTH.
[Tpumeps! rpaduKoB,
3aIaHHBIX
dbopmymamu.

HN300paxaTh Ha KOOPIMHATHOMN MPAMOI TOUKH,
COOTBETCTBYIOIIIME 33JJaHHBIM KOOPAUHATAM, JIy4H, OTPE3KH,
WHTEPBAJIbI; 3aIMCHIBATh UX Ha aNTreOpandecKoM si3bIKeE.
OTMeyaTh B KOOPAUHATHOM IVIOCKOCTH TOYKH I10
3aJIaHHBIM KOOPJMHATAM; CTPOUTH TpadUKU HECIOKHBIX
3aBUCUMOCTEMH, 3aIaHHBIX (POPMYJIAMH, B TOM YHCIIE

C TIOMOIIBIO ITU(POBBIX JIAOOPATOPHIA.

I[IpuMeHATH, U3y4YaTh NPEeUMYIECTBA,
HHTEPNPeTUPOBATH TpaduuecKuii criocod mpencTaBIeHus
U aHAJIHM3a pa3HOOOPA3HON KU3HEHHOW HH(POPMAIIUH.
OcBauBaTthb noHsATHe GYHKIIUHA, OBJIA/ICBAThH
GYHKIIMOHATBHONW TEPMUHOJIOTHUEH.

Pacno3naBaTh nHElHYIO QyHKIUIO Y = KX + D,
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Urenue rpadukoB
peanbHbIX
3aBUCUMOCTEH.
[lonstue pyHKUIUU.
I'padux pynxuuu.
CaoiicTBa pyHKIUH.
JIuneitnas GyHKUMS.
[TocTpoenue rpaduxa
JUHENHONU PYyHKIMY.

ONUCHIBATH €€ CBOMCTBA B 3aBUCUMOCTHU OT 3HAYCHUMU

k03 unmentos K u b.

CrpouTts rpaduku nuHeiHoN QyHKIMU, QYHKIUU Y = | X |.
Hcnons3oBaTh nugpoBbie pecypebl AJi IOCTPOSHUS
rpa@ukoB GyHKIMNA U U3yYEHUS UX CBOMCTB.

[TpuBOAUTH IPUMEPHI TUHEHHBIX 3aBUCUMOCTEN B PeaIbHbIX
poLeccax v sIBICHUSAX

I'paduk pyHkmnm
y=|x|
[loBTOpEeHuEe 1 00001IeHNE 6 [ToBTOpEeHUE Bri0upaTh, NPUMEHATH OLEHUBATH CIIOCO0BI CPABHEHUS
OCHOBHBIX IOHATUI Yrcell, BBIYUCIEHUH, IPeoOpa3oBaHuM BhIPAKEHUH,
Y METOJ0B Kypca peleHns ypaBHEHUN.
7 knacca, 06o01eHne OcyumecTBJIATH CAMOKOHTPOJIb BBITIOJIHSEMBIX ICHCTBUN U
3HaHUU CaMOITPOBEPKY Pe3yiIbTaTa BEIUYUCICHUM, Peo0OpPa30BaHHM,
MTOCTPOCHUM.
Pemats 3a1auun U3 peaabHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA JIJIs1 PEUICHUs 3a1a4 U3 APYyTUX
IIPEIMETOB.
Pemath TeKcTOBBIE 3a1a4H, CDABHUBATDH, BIONPATh
CIoco0blI PEIICHUS 3a]aun
OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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8 KIJACC
HanmenoBanue pasaena |KoaudecTBo OcHOBHOE OcCHOBHBIE BUJIBI IEATETLHOCTH 00YyYaIOIIUXCS
(Tembl) Kypca 4acoB coaepKaHue
Uricnia 1 BBIYUCIICHHUS. 15 KBagpatHblil KopeHb @opmyIHpOBATH ONpe/iesieHHe KBAPATHOIO KOPHS

KBazgpaTHbie KOpHU

u3 yucnaa. [lonstue
00 uppanroHaTbHOM
yucie. JlecsaTuunbie
MPUOIKCHUS
UPPAMOHAIBHBIX
YJHUCell.
JleicTBUTEIIHHEIC
yucna. CpaBHEHHE
JIENCTBUTEIIBHBIX
YHCel.

YpaBHeHuUE BUaa

X2 = a.

CBoiicTBa
apu(METHICCKUX

KBaJPaTHBIX KOPHEH.

[IpeobpazoBanue
YHCIIOBBIX
BBIPAKCHUH,
coJiepIKaInux
KBaJ[paTHbIC KOPHU

U3 yncia, apuMETHIECKOTO KBAPATHOTO KOPHSI.
IIpyuMeHATH Onepaluio U3BJICUCHUS KBAAPATHOTO KOPHS
U3 YuCia, HCHOJIb3Ysl P HEOOXOUMOCTH KATbKYJISTOP.
OueHnBaTh KBaJIpaTHbIC KOPHU LIEJIBIMU YUCTIAMU U
JECATUYHBIMU JIPOOSIMHU.

CpaBHMBATH U YNIOPSIIOYUBATH PAllMOHAIBHBIC U
YMppalMOHAJILHBIE YHCIIA, 3alIUCAHHBIC C TTOMONIBIO
KBaJApPATHBIX KOPHEW.

HMceenoBaTh ypaBHEHHE X2 = @, HAXOAUTh TOYHBIE U
npuOmkEHHBIC KOpHU TipH a > 0.

HccaenoBathb CBOMCTBA KBAJAPATHBIX KOPHEH, ITPOBOIS
YHUCJIOBBIE SKCIIEPUMEHTHI C UCIIOJIb30BAaHUEM KaJbKYJISATOPa
(koMIibIOTEpA).

Jloka3pIBaTh CBOMCTBAa apu(PMETHUSCKUX KBAJIPATHBIX
KOPHEH; MPUMEHSTh UX IS Pe0Opa30BaHMs BhIPAKEHUH.
BoInoTHATH NPeoOpPa30BaHUA BbIPAXKEHU, COJIEPHKAITUX
KBaJ[paTHbIE KOPHU. BripaxxaTh nnepemMeHHbIE

U3 TEOMETPUIECKUX B PU3NIECKUX HOPMYII.

BbI4uCIATh 3HAYEHU I BEIPAXKECHUM, COAEPIKAIIUX
KBaJpaTHbIE KOPHU, UCIIONB3YS MIPU HEOOXOUMOCTH
KJIBKYJIATOP.
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Hcnmosb30BaTh B X0/1€ pELICHU 3a71a4 JIEMEHTAPHBIE
IPEe/ICTaBIICHNUS, CBSI3aHHbIE C MPUOIMKEHHBIMU 3HAUYCHUSAMHU
BEJINYMH.

3HAKOMMTBHCH ¢ HCTOPUEH Pa3BUTH MAaTEMAaTUKHU

Yyciia ¥ BEIYUCIICHUS.
CreneHsp ¢ HeIbIM

CrteneHsb ¢ HEJIBIM
ITOKa3aTeJIEM.

@opmMyJIMpPOBATH ONpe/ieJIeHUe CTEIICHH C LEJIbIM
MIOKa3aTeJIEM.

IoKa3aTesieM CranpapTHasi 3a11UCh IIpeacTaBasith 3anMch OOJIBIIUX U MAJIBIX YHUCET
yucIa. B CTaHAapTHOM BHje. CpaBHMBATH YUCJIA U BEJIMUYHHBI,
Pa3mepn1 00bekTOB 3alMCaHHbIe ¢ ucnoiab3oBaHueM creneHu 10.
OKPYKaromero Mupa Hcnoab30BaTh 3aNMCh YUCEII B CTAHIAPTHOM BHUJE
(OT DyIEMEHTaPHBIX JUISL BBIPOKEHUS pa3MepOB O0BEKTOB, ITUTEILHOCTH
YaCTHII MPOIECCOB B OKPYKAIOIIEM MUPE.
10 KOCMHUYECKHX DopMyJIHPOBATH, 3AIIMCHIBATH B CHMBOJIH4YECKOH popme
OOBEKTOB), Y WJUTIOCTPUPOBATH IPUMEPAMM CBOMCTBA CTEIICHU
IUTATEIbHOCTh C LIEJIBIM MTOKA3aTEJIEM.
IIPOLIECCOB IIpuMeHATH CBOICTBA CTETICHU [IJIs1 IPEOOpa30BaHUS
B OKpYyZKaromem MHUpe. BBIPAXKEHU M, COJIEPIKAIIUX CTEIIEHU C LEJIBIM IMOKA3aTEJIEM.
CBolicTBa CTENEHH BbInoaHATH AEHCTBUS C YMCIaMH, 3alIMCaHHBIMH
C IEJIBIM ITOKAa3aTeIeM B CTaHJIapTHOM BHJi€ (YMHOXEHUE, I€JICHUE, BO3BEICHNE
B CTCIICHb)
AnreGpandeckue KBanpartHslii Pacno3HaBaTh KBaIpaTHbIN TPEXUJICH, YCTAHABINBATh
BbIpakeHHs. KBagpaTHbI TPEXUICH. BO3MOYHOCTb €T0 Pa3JIOKECHUS HA MHOKUATEH.
TPEXUIEH Paznoxenue PackiaapiBaTh HA MHOKHTEIM KBAIPATHBIN TPEXUICH
KBaJIpaTHOTO C HEOTPULIATEIbHBIM JTUCKPUMHUHAHTOM
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TpEXWICHA
Ha MHOYKUTEIU

Anredpanueckue
BBIPAKCHHUS.
AnreGpaundeckas 1pooOb

15

Anrebpanueckas
npo0sb. JlomycTumblie
3HAYCHUS
NIEPEMEHHBIX,
BXO/JISIIUAX

B aJITeOpanyecKue
BBIPKCHUS.
OCHOBHOE CBOWCTBO
anreOpanyeckoi
npobu. CokparieHue
TpoOeii.

CrnoxeHue,
BBIUUTAHUE,

YMHOKCHHC U ICJIICHUC

anreOpanyecKux
TpoOeii.
[IpeobpazoBanue
BBIPAKCHUH,
coJiepiKaIIux
anredpandeckue
Ipobu

3anuchIBaTh anredpandeckue Boipaxenus. Haxoaurn
00J1aCTh OIpeAeNIeHNs PAlMOHAIBHOTO BBIPAYKEHUS.
BbINOJHATH YUCTIOBBIE MOJCTAHOBKU U BHIYMCJISATH
3HaYeHue APOoOU, B TOM YUCIIE C MOMOIIBIO KaIbKYJIATOPA.
®opMyTHPOBATH OCHOBHOE CBOMCTBO alredpanyeckoi
IpoOu U MPUMEHSATH €ro JJIsl IpeoOpa3oBaHus APOOeEil.
BbINOJHATH JelcCTBHUSA C aIredpaniyecKuMu ApoosiMu.
[TpumensTh mpeoOpa3zoBaHus BbIpAKEHUH I pEIIeHUs
3ana4y. BeipaxkaTh nepeMenHble u3 Gopmy (HU3NIECKUX,
re€OMETPUYECKUX, OMUCHIBAIONINX OBITOBBIE CUTYAI1H )
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YpaBHEHHUsI U HEPABEHCTBA. 15 KBangpaTtnoe Pacno3HaBaTh KBaJIpaTHbLIC ypPaBHEHUS.

KBangpaTHbie ypaBHEHUS ypaBHenue. Henonnoe | 3anumcbiBaTh opmyily KOpHEH KBaIpaTHOTO YPaBHEHHS;
KBaJpaTHOE pelaTh KBaJApaTHble YPABHEHUS — IIOJIHBIC U HEIIOIHBIE.
ypaBHenue. Gopmyia IIpoBoauTh NpocCTEHIINE UCCIEA0OBAHUA KBAIPATHBIX
KOPHEN KBAJPATHOTO YPaBHECHUM.
ypaBHeHus. Teopema Pemiate ypaBHeHMsl, CBOAALLNECS K KBAIPATHBIM,
Buera. C TIOMOUIBIO MTPeoOpa30BaHUN U 3aMEHOU MEPEMEHHOM.
Pelenue ypaBHEHMUIA, HaOsropaTh 1 aHAJIM3UPOBATH CBS3b MEXKI1Y KOPHSIMHU U
CBOJISIIIUXCS ko3 pUIIMEeHTaMH KBAaJIPaTHOT'O YPaBHEHUS.
K KBaJIpaTHBIM. (I)OpMyJII/IPOBaTb TCOPECMY BI/IeTa, a TaKXKC O6paTH}7IO -
[Mpocreiimme ApoOHO- | TEOPEMY, IPUMEHATH STH TEOPEMBI JIJIS PEIICHHUS
palnroHaIbHbIC 3ajad.
YpaBHEHU. Pemathb TekcTOBBIE 3202491 aNreOpanyecKuM CIOCOOOM:
Perenre TEKCTOBBIX HEPEXOIUTh OT CIIOBECHON (POPMYIUPOBKHU YCIOBHS 3a1aUU
3a/1a4 € IIOMOLIBIO K aredpandeckoil MoJIeH MyTEM COCTaBJIECHUs YpaBHEHNUS;
KBaJ[PaTHBIX pelaTh COCTaBICHHOE YPAaBHEHUE; HHTEPIIPETUPOBATD
YpaBHECHUH pe3ynbTar.

3HAKOMHUTBCH C HCTOPHeil pa3BUTHS alreOpbl
YpaBHEHHUsI U HEPABEHCTBA. 13 JIuHerHoe ypaBHEHUE Pacno3HaBaTh JIMHEHHbBIC YPABHEHHUS C IBYMS

Cuctembl ypaBHEHUI

C AByMS
NIEPEMEHHBIMHU, €T0
rpaduk, mIpuMepbl
pelLICHUsI YpPaBHEHUM
B LIEJIBIX YUCIAX.
Pemenue cuctem nByx
JIMHEVHBIX YPABHEHUU

IIEPEMEHHBIMU.
CtpouTth rpadvK TMHEWHBIX YPaBHEHUHN, B TOM YUCIIE
HUCIOJIb3Ys UM pPOBBIE pecypcehl.

Pa3ziiuyaTth napajuiesibHbIE U NIEPECEKAIOIIHUECS PAMBIE
10 UX YPABHEHUSIM.

PemiaTh cucTeMbl 1BYX JIMHEWHBIX YPABHEHUM C IBYyMS

MIEPEMEHHBIMU NIOJICTAHOBKOW U CIIOKEHUEM.
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C IByMs
IIEPEMEHHBIMH.
[Ipumepsl pereHus
CHUCTEM HEJTMHENHBIX
YPaBHEHUH C IBYMs
IIEPEMEHHBIMH.
I'paduueckas
VHTEPIpETALUS
YPaBHEHUS C JBYMS
MIEPEMEHHBIMU 1
CHUCTEM JIMHEUHBIX
YPaBHEHUU C IBYMS
IIEPEMEHHBIMU.
Pemenue TekcToBbIX
3a71a4 C IMOMOILBIO
CHCTEM ypaBHECHUU

Pematp npocreimuye CUCTEMBI, B KOTOPBIX OJHO

Y3 YPABHEHUM HE SIBIISIETCS JIMHEWHBIM.

[HpuBoauTs rpaguyecKyr0 MHTEPHPETALUIO PELICHUS
YPaBHEHUS C ABYMsI IEPEMEHHBIMU U CUCTEM YPAaBHEHUU
C IByMs IIEPEMEHHBIMU.

PemiaTh TeKCTOBBIE 321a4M AJIT€OPanyECKUM CIIOCOOOM

YpaBHEHHUsI U HEPABEHCTBA.
HepaBencraa

12

Yucioseie
HEPaBEHCTBA U UX
CBOMCTBA.
HepaBeHcTBO € 0qHOM
IIEPEMEHHOM.
JIuneiinbie
HEPABEHCTBA C OJHOMU
MIEPEMEHHON U UX
peterre. CucTeMsl
JIMHEVHBIX HEPABEHCTB

DopMyJIHPOBATH CBOMCTBA YUCIIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPJIMHATHOM MPSIMOU, T0KA3bIBATH
anreOpanyecK.

IIpMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PEIICHUS 3a/1a4.
PemiaTp IMHEHBIE HEPABEHCTBA C OJTHOU IEPEMEHHOM,
M300pakaTh pPeIIeHNe HePaBEHCTBA HA YHCJIOBOM MPSIMOM.
Pematpb cucTeMbl TUHEMHBIX HEPABEHCTB, U300PAXKATh
pELICHUE CUCTEMBI HEPABEHCTB HA YMCIOBOM MPAMOMN
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C OJIHOU IEPEMEHHOMN
Y VX pELICHHUE.
N3o0paxenue
peLIeHUs JIMHEHHOTO
HEPABEHCTBA U UX
CHCTEM Ha YHCJIOBOU
IIPSAMOU

OyHKIUY.
OCHOBHBIE TOHITUSI

[lonsitue pyHKUIMU.
OO6nacTs onpeeneHus
Y MHOKECTBO
3HAYCHUN (DYHKIIHH.
CnocoOxl 3a1aHus
byHKIMA.

I'paduk GpyHkIIHN.
CgoiicTBa GyHKIIHH,
UX 0TOOpaKCHHE

Ha rpaduke

Hcnoab3oBaTh QyHKIIMOHATIBHYIO TEPMHUHOJIOTHIO U
CHUMBOJIUKY.

Boruucasth 3HaYeHust PyHKIWN, 3a1aHHBIX (OPMYIaMU
(mpu HEOOXOAMMOCTH MCIIOJIH30BATh KAJTBKYJIATOP);
COCTABJIATH TA0JIUIbI 3HAYEHUI (YHKIUU.

Ctpouthb no Toukam rpaguku GyHKIUH.

OnuckiBaTh cBOMCcTBa (DYHKIIMU HA OCHOBE €€
rpaduueckoro npeAcTaBICHUS.

Hcnoab3oBaTh QYHKIIMOHATBHYIO TEPMHHOJIOTHIO U
CUMBOJIMKY.

HccaenoBath npumMepsl rpadKoB, OTPAKAIONINX PeaIbHbBIE
npoiiecchl U siBieHus. IIpuBoauTH MpUMepPHI IPOLIECCOB U
SBJICHUW C 3aIaHHBIMHA CBOMCTBaMH.

HUcnonb30BaTh KOMIIBIOTEPHBbIE MPOTPAMMBI

JUTS TIOCTPOCHUS TpaduKOB HYHKIIMIA U U3YUEHUSI UX CBONCTB

OyHKIUU.
UricroBbie G yHKIIUN

YreHue 1 mocTpoeHUe
rpaduKoB (yHKIIHA.
[Tpumeps! TpadukoB

Haxonuthb ¢ momoubo rpadpuka G yHKINY 3HAUEHUE OJTHON
Y3 paCCMATPUBAEMbIX BEJIMYMH 10 3HAYEHHIO JIPYTOM.
B HeCOXHBIX CllydasxX BbIPAXKATHh (POPMYJIOH 3aBUHCUMOCTD
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dynxumi,
OTpaXxarouux
peabHbIe MPOIIECCHI.
OyHKINH,
OIKCHIBAIOIINE
OpsIMYI0 U OOpPaTHYIO
IPOMOPLHOHATBHBIE
3aBUCUMOCTH, UX
rpaduKu.

I'padux pynxumu

y =X

OyHKIUU

y =x4y =X,
y=vx,y=|x|;
rpauyecKoe perieHe
YPaBHEHUH U CUCTEM
YpaBHECHUH

MEXKY BEIMYMHAMU.
OnuceIBaTh XapakTep U3MEHEHNS OJHON BEIUYUHBI

B 3aBUCUMOCTH OT U3MEHEHUS IPYTOM.

Pacno3naBath Bubl n3ydaembix GyHKuui. Iloka3biBaTh
CXeMaTHYeCKH I10JI0KEHUE Ha KOOPAUHATHOM INIOCKOCTHU
rpadukoB GyHKIMii Buga:y = X2,y = x5,y =Vx,y = |x|.
Hcnonb3oBaTh (PyHKIUMOHAIBHO-TPa(pHYECKHUE
NpeACTAaBJIEHN Ul PELICHUS U UCCIIE0BAaHUs YPABHEHUMN U
CHCTEM ypPaBHEHUM.

IIpuMeHaTh undpoBbIe pecypesl s TIOCTPOCHUS
rpadukoB GyHKIUN

[ToBTOpeHue u 0600IIeHNE

[ToBTOpEeHUE
OCHOBHBIX IIOHSTHM U
METOJI0B KypcoB 7 u 8
KJIaCCOB, 0000IIEHHE
3HaHUM

BopiOupaTh, npuMeHSAThb, OLEHUBATH CIIOCOOBI CPABHEHUS
YyuceJ, BBIYMCIECHUM, MpeoOpa3oBaHUi BRIPKCHHM, pEITICHUS
YPaBHEHHM.

OcyumecTBJIATH CAMOKOHTPOJIb BBITIOJHIEMBIX JICUCTBUN U
CaMOITPOBEPKY Pe3yiIbTaTa BHIYUCICHUN, PeOOpPa30BaHMUIA,
MTOCTPOEHUM.

PemiaTe 3a1a4M U3 peaibHOM )KU3HU, IPUMEHATH
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MaTeMaTUYeCKUEe 3HAHUS JIJIsl PEIICHUS 3a/1au U3 IPYTUx
PEMETOB.

PemaTth TeKkcTOBBIE 3a]a4H, CPAaBHUBATh, BLIOUPATH
CIoCo0bI PEIICHUS 3a]a4n

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102
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9 KUIIACC
HanmenoBanue pazgena  |[KommuectBo OcHoOBHOE OcCHOBHBIE BUJIBI IEATETLHOCTH 00YyYaIOIIUXCS
(Temnl) Kypca 4acoB coaepKaHue
Uricnia v BBIYMCIICHUS. 9 Paunonanshubie uncna, | Pa3BuBaTh mpeacTaBJIeHHs O YUCIAaX: OT MHOXKECTBA

JleNCTBUTENBHBIC YUCIIA

UppaIOHAIILHBIC
YHCJIa, KOHCYHBIC U
OECKOHEYHbBIC
JECATUYHBIC APOOH.
MHO0KeCTBO
JIEMCTBUTEIILHBIX
YyHCen;
JIEHCTBUTEIIbHBIC
YHclia KaK
OECKOHEUYHBIE
JeCATUYHBIE TPOOHU.
B3auMHo o1HO3HAUYHOE
COOTBETCTBUE MEKIY
MHO>KECTBOM
JICUCTBUTEIIBLHBIX
YHUCEeJI 1 MHOXKECTBOM
TOYEK KOOPAUHATHOU
IIPSIMOM.

CpaBHeHHe
JIEUCTBUTCIBHBIX YHCE]T,
apupMeTHIECKHE

HATypAJIbHBIX YHCEII O MHOKECTBA JICICTBUTEIbHBIX YHACEIL.
O3HAKOMHUTBCS C BO3MOKHOCTBIO MPEJICTABICHUS
JEUCTBUTENBHOTO YKCIIa KaK OECKOHEUHOM JAeCITUUHON
TpoOU, MPUMEHSITh JECATUYHbIE TPUOIMKEHUS
palMOHAJIBHBIX U UPPALIMOHAIBHBIX YUCE.

HN300paxkaTh 1€ICTBUTEIBHBIE YHCIIA TOYKAMU
KOOPAMHATHOM MPSAMOM.

3anuchbIBaTh, CPABHUBATH U YIIOPAI0YUBATH
JNEUCTBUTEIILHBIE YHCIIA.

BoINoJIHATH, coueTast yCTHbIE U TUCbMEHHBIE IPUEMBI,
apupMeTnYecKue JeHCTBUA C PALlMOHAIBHBIMU YHCIIAMU;
HAXOJAUTh 3HAUYCHUS CTEIICHEU C LEJIbIMU MOKA3aTEIsIMU U
KOPHEW; BBIYMHUCJIATH 3HAYCHUS YUCIIOBBIX BBIPAKCHUIM.
Honyuyurs npeacraBjeHue O 3HAYNMOCTHU
JEVCTBUTEIIBHBIX YHACEI B IPAKTUYECKOU I TEIBHOCTH
YEJI0BEKA.

AHAJIM3UPOBATH U 1€JIaTh BBIBOAbI O TOYHOCTHU
npUOTMKEHUS TEUCTBUTEIILHOTO YHCIIA TIPH PEIICHUH
3azad.

OKpyriafiTh ACUCTBUTEIBHBIE YUCIA, BHINOJIHATH
NPUKHUAKY PE3YJIbTATA BEIUYMCICHUM, OL€HKY 3HAYCHU N
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JICUCTBUS

C ICUCTBUTEIBHBIMU
YHCJIAMH.
[Tpubnuxénnoe
3HAYCHUE BEJIUYHHEI,
TOYHOCTD
MPUOJIMKECHHUS.
OkpyrieHue yucen.
[Ipukuaka u oueHka
pe3yJIbTaTOB
BBIUHCJICHUH

YHUCJIOBBIX BBIPAKECHUN.
3HAKOMMTBHCH ¢ HCTOPUEH Pa3BUTH MAaTEMATUKHU

YpaBHEHUs 1 HEPABEHCTRBA.
YpaBHEHUS C OJTHOMN
IIEPEMEHHOMU

14

JIuHenHoe ypaBHEHUE.
Pemienune ypaBHeHuM,
CBOJSILLIUXCS

K JINHEHHBIM.
KBagpatHoe
ypaBHeHuE. Pemienue
YpaBHECHUH,
CBOJSILLIUXCS

K KBaJPaTHBIM.
bukBanpaTtHbie
YPaBHEHUS.

[Ipumepsl penieHus
YPaBHEHUH TPEThEU

Y YETBEPTOU CTETIEHEU

OcBanBaThb, 3a1IOMUHATH U IPUMEHATH rpaguuecKue
MEeTO/bI IIPH PELICHUH YPAaBHEHUI, HEPABEHCTB U UX
CUCTEM.

Pacno3naBaThb 1ienbie U IPOOHBIE YpaBHEHUS.

Pemats JiuHeHBbIC M KBAaJPaTHbIC YPABHEHMUS,
ypaBHEHHUsI, CBOJIAIIMECA K HUM, POCTeMIme 1poOHO-
palMOHAJIbHbBIE YPABHEHHUS.

IIpensnaratb BO3MOXKHbBIE CIIOCOOBI PEIICHUS TEKCTOBBIX
3a/1a4, 00CYy:KIaTh UX U pelIaTh TEKCTOBBIE 3a/1a4n
Pa3HBIMU CITOCOOAMHU.

3HAKOMHTBHCS ¢ UCTOPUEN PAa3BUTHUI MAaTEMATUKHU
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pas3noKeHneM

Ha MHOKUTEJIH.
Pemenue npodHo-
paroHaIbHBIX
YPaBHEHUM.

Pemmenne TekCTOBBIX
3a/1a4 anreOpanyeckum
METOIOM

YpaBHEHMS 1 HEPABEHCTBA.
Cucrtembl ypaBHEHUI

14

YpaBHeHHE C ABYMs
MEPEMEHHBIMU U €TI0
rpaduxk.

Cucrema nByx
JIMHEWHBIX YPABHEHUH
C ABYyMS
NIEPEMEHHBIMH U €€
pewmeHue. Pemenue
CHUCTEM JIBYX
YpaBHEHUH, OJTHO

Y3 KOTOPBIX JIMHEUHOE,
a Ipyroe — BTOpOu
CTEIICHH.
['paduueckas
UHTEpIpeTalus
CHCTEMBbI YPABHEHU N

C IByMsI [IEPEMEHHBIMH.
Pemenne TexkcToBBIX

OcBauBaTh ¥ MPUMEHSATH TPUEMBI PEIIICHUS CUCTEMBI
JIBYX JTMHEHHBIX YPABHCHHH C IByMs IEPEMEHHBIMH U
CUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJTHO YPaBHCHUE HE
SIBIIICTCS JIMHEHHBIM.

Hcnoab3oBaTh QyHKIIMOHAIBHO-TpapUIECKHIE
NIPEICTABJICHUS JJIs PellIeHHs M MCCIIeI0BAHUSI YPaBHEHUI
U CHCTEM.

AHAJTH3HPOBATH TEKCTHI 3124, PelIaTh UX
anreOpanyecKuM CriocoOoM: mepexoauTh OT CJIOBECHOM
(bOpMYITUPOBKH YCIIOBUS 3a7a4M K anreOpandecKoi MOACIH
MyTEM COCTaBJICHUS CHCTEMbI YPaBHCHHI, peliaTh
COCTaBIICHHYIO CUCTEMY YPAaBHECHHI; HHTEPNPETHPOBATD
pe3ynbTar.

3HAKOMUTBHCS C MCTOPHEN Pa3BUTHUS MAaTEMAaTHKU
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3a/1au aire0panyecKkum

crnocooom
YpaBHEHUS 1 HEPABEHCTBA. 16 Hucnosble Yurarp, 3aIUCHIBATH, IOHUMATh, MHTEPIPETUPOBATH
HepaBeHncTBa HEPABEHCTBA U UX HEPABEHCTBA; UCT0JIb30BaTh CUMBOJIUKY U TEPMHUHOJIOTHUIO.
CBOIICTBA. BoInoaHATH peoOpa3zoBaHusi HEPABEHCTB, HCMOJb30BATh
Jluneiinbie JU1s1 IpeoOpa3oBaHus CBOMCTBA YMCIOBBIX HEPABEHCTB.
HEpPABEHCTBA Pacno3naBaTh JIUHEHHbBIC U KBAIPATHbIC HEPABEHCTBA.
C OJIHOU MEePEMEHHOU PemaTp 1HElHbIE HEPABEHCTBA, CUCTEMBbI JIMHEUHBIX
U UX PEIICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIFOUYAIOIIHX
CucTembl JIMHEHHBIX KBaJI[paTHOE HEPABEHCTBO, U PELIATh UX; 00CYKAATH
HEPABEHCTB C OJHOMN MOJTyYECHHBIE PELICHMUS.
MEPEMEHHON U UX HN300paxaTh perieHre HEPAaBEHCTBA U CUCTEMbI HEPABEHCTB
pelieHue. Ha YUCJIOBOW MPSAMOI, 3aIMCBHIBATH PEIICHUE C TOMOIIbIO
KBanpaTtHsbie CHUMBOJIOB.
HEpPaBEHCTBA U UX Pemathb KBaJipaTHBIE HEPABEHCTBA, UCIIOJIb3YSI
pelieHue. rpaduueckue npeacTaBiIeHUs.
I'paduueckas OcBauBaTh U IPUMEHATH HEPABEHCTBA MPU PEUICHUU
UHTEpIpeTalUs Pa3JIMYHBIX 337124, B TOM YUCJE MPAKTHKO-
HEPaBEHCTB U CUCTEM OPUEHTHUPOBAHHBIX
HEPABEHCTB C JBYyMs
IIEPEMEHHBIMHU
OyHKIMHU 16 KBangparnunas Pacno3naBaTh BUIBI U3y4aeMbIX ¢ YHKIINIA;

bynxkius, e€ rpaduk u
cBoiictBa. [lapabona,
KOOPJIMHATHI BEPIIIMHBI
napaboIbl, OCh

WLTIOCTPUPOBATH CXeMaTHYECKH, 00bACHATD
PaCIOIOKEHNE Ha KOOPAUHATHOM MJIOCKOCTU IPapUKOB

byakuuid Buga: y = kx,y = kx + b,y = k_, y = XX
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CUMMETPHUH NapadoJIbl.

I'paduxu pyHKLIMIA:
y =kx,
y = kx + Db,
k
y =_,
X
y = X,
y = X,
y = vXx,
y = |x|

y =x% ¥ =vx,V = |x| B 3aBUCHMOCTH OT 3HAYCHMI
K03 (PUIIMEHTOB; ONUCHIBATh UX CBOMCTBA.
Pacno3naBaTh KBaipaTHUHYI0 QYHKIUIO 1O (popmyIe.
IIpuBoAUTHL NpUMeEPHI KBAPATUYHBIX 3aBUCUMOCTEN
U3 pealbHOM KU3HU, PU3UKH, TEOMETPHUH.

BoisIBASITH 11 0000111aTH 0COOEHHOCTHU Tpaduka
KBaJIpaTUYHOU PYHKIMM Y = ax? + bx+ c.

CTpouTh M M300pakaTh cXeMaTHYeCKHU rpapuku
KBaJIpaTUYHBIX PYHKIUH, 3aJaHHBIX (OpMYyIamMH BUa
y=ax’, y=ax’+q,y=a(x +p) y=ax®+bx+c.
AHAJIM3UPOBATH U NPUMEHSATH CBOMCTBA N3YYCHHBIX
GyHKIUN U1 X TTOCTPOCHUS], B TOM YHUCJIE C ITOMOIIBIO

U (POBBIX PECYPCOB

Yuc1oBbIE
IMOCJIET0BATEIHLHOCTH

15

[lonsiTre yncioBon
MOCJIEI0BATEIILHOCTH.
3amanue
MOCJIEI0BATEIILHOCTH
PEKYPPEHTHOM
dbopmyioit u
dbopmMyIoii N-ro YieHa.
Apudmernueckas u
reoMeTpuiecKast
IIPOTPECCUMU.
®opmyibl N-TO Yi€Ha
apu(pMETHIECKON U
F€OMETPUUIECKOU

OcBauBaTh U IPUMEHSATH UHICKCHBIC 0003HAYCHHUS,
CTPOUTH pedeBble BHICKA3BIBAHUSI C HCIIOJI30BAaHHEM
TEPMUHOJIOTUH, CBS3aHHOH C MIOHSATHEM
TIOCTICI0BATEIHHOCTH.

AHanu3upoBaTh GopMyy N-ro YieHa
TIOCTICIOBATEIIBHOCTH HITH PEKYPPEHTHYIO (OPMYITy

U BBIYUCJIATH WICHBI OCIEI0BATEILHOCTEH, 3aJaHHBIX
TUMH HOpMYyJIaMHu.

YcraHaBaiuBaTh 3aKOHOMEPHOCTDH B TIOCTPOSHUH

IMOCJICAOBATCIbHOCTH, CCJIM BBIIIMCAHBI IICPBBIC HCCKOJIBKO

€€ YJICHOB.
Pacno3HaBaTh apuMETHICCKYIO H TECOMETPHUIECCKYIO
MPOTPECCUU MPU PA3HBIX CIIOCO0AX 3aaHUs.
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IIPOrPECCUM, CYMMBI
MEPBBIX N YICHOB.
N3o0paxeHue 4ieHOB
apupMeTHIECKON 1
F€OMETPUUYECKOU
MPOrPECCUN TOUYKAMU
Ha KOOPJAUHATHOMN
IJIOCKOCTH.
JIuHenHbIN 1
IKCIOHEHIIMATbHBIN
pOCT.

Ci10HbI€ NPOLIEHTHI

PemaTsh 3a1auu ¢ ucnosib3oBaHueM Gopmys N-ro ujaeHa
apu(pMEeTHIECKON U TEOMETPUUECKOM MPOrpeccuil, CyMMBbI
IIEPBBIX N YICHOB.

HN300paxkaTh 4ieHBI IOCIEI0BATEIHOCTA TOYKAMHU

Ha KOOPJIMHATHOM INIOCKOCTH.

PaccmaTpuBaTh puMepbl NPOLECCOB U ABJICHUH

U3 peajbHOM XKU3HU, WUIFOCTPUPYIOIINE U3MEHEHUE

B apu(PMETHUECKOU MPOrpeccuu, B reOMETPUUYECKON
IPOrpeccun; M300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduuecku.

PemaTe 3a7a4m, CBA3aHHbBIE C YUCIOBBIMU
IIOCJIEIOBATEIILHOCTSAMU, B TOM YHCIIE 3a/1a4U U3 PEAIbHON
KHU3HU C UCII0JIb30BaHNEM IIU(PPOBBIX TEXHOIOTHH
(371EKTPOHHBIX TA0JIHUL, TpaUIECKOTO KAIBKYJISITOPA U T.I1.).
Pemarhb 3a1a4u Ha CIIOXKHBIE IIPOLIEHTHI, B TOM YUCJIE
3aJlauM U3 peanbHOI NPaKTUKHU (C UCTIOIb30BaHUEM
KIBKYJIATOPA).

3HAKOMUTBCH € HCTOPHEH Pa3BUTHs MAaTEMAaTHKU

[ToBTOpEeHue, 00001ICHNE,
cUCTeMaTHh3als 3HaHUI

18

Yucaa u
BbIYMCJIEHUS (3aIUCh,
CpaBHEHUE, JIECHUCTBUS
C JICMCTBUTEIIbHBIMU
YUCIIaMH, YUCTIOBas
npsiMasi; MPOIICHTHI,
OTHOIIICHUS,
MIPOTIOPITU Y,

OnepupoBaTth NOHATHSIMH: MHOYKECTBO, IIOJJMHOECTBO,
orepanuy HajJ MHOXKECTBAMU; MCNOJIb30BATh rpaduieckoe
MpeACTaBICHNE MHOKECTB JJIsSl OTIMCAHUS PEaIbHbIX
MIPOLIECCOB U SIBJICHUM, IPU PELICHUHU 3a7a4 U3 IPYyTUxX
y4eOHBIX TPEIMETOB.

AKTYaJM3upPOBATH TEPMHUHOJIOTHIO U OCHOBHBbIE
AeHCTBUS, CBSI3aHHbIE C YUCJIAMU: HATYPaJIbHOE YUCIIO,
MIPOCTOE U COCTABHOE YHUCJIA, AEIUMOCTh HATypaJbHBIX
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OKpYTJICHHE,
npuOIMKEeHHE,
OLIEHKA; peIlIeHne
TEKCTOBBIX 3a/1a4

qyuces, IPU3HAKKU AEIIMMOCTH, LI€JI0€ YUCIIO, MOAYIb YHCIIA,
OOBIKHOBEHHAs U JIeCATUYHAs APOOH, CTAaHJAPTHBINA BU
yycia, apupMeTUYECKU KBaJPATHBI KOPEHb.
BBINOJIHATE AeCTBHSA, CPABHUBATDL M YIIOPAJX0YUBATH

apuPpMETHICCKIM YHCIIa, IPEACTABIATH YUC/Ia Ha KOOPAMHATHOU MPSIMOH,
CIIocoOoMm) OKPYIJISITh YMCJIa; BHITOJHATH MPUKU/KY U OLIEHKY
pe3ynbTaTa BEIYMCICHUN.
PemiaTh TeKCTOBBIE 321a4H apU(PMETHICCKUM CITIOCOOOM.
PemaTh npakTuvyecKue 3aa4m, CoJICpKaIIUe MPOIICHTHI,
JIOJIH, YaCTH, BBIPAXKAFOIINE 3aBUCUMOCTH: CKOPOCTh —
BpEMsl — PACCTOSHHME, [ICHA — KOJUYECTBO — CTOMMOCT,
00BEM paboThl — BpeMsl — MPOU3BOIUTEIBLHOCTH TPY/IA.
Pa3ouparh peanbHbie )KU3HEHHbBIE CUTYaAIIUH,
(opMyTHPOBATH UX Ha SI3bIKE MATEMATUKH,
HAXOJUTHb PEIICHUE, TPUMEHSSI MaTeMaTUYECKUH amnmapar,
HHTEPHPETUPOBATH PE3YIIHTAT
AJiredpanyeckue OnepupoBaTh NOHATHAMM: CTEIICHb C LEJIBIM
BbIpa’KeHH S nokasaresieM, apupMETHIECKUI KBaIpaTHbI KOPEHb,
(mpeobpazoBaHue MHOT'OYJIEH, ajarebpandeckas Ipoodb, TOKISCTBO.
anredpandecKux BbINOJHATH OCHOBHBIE 1€ CTBHS : BBITIOIHSITH PACYETHI
BBIPKCHUH, o (popmynam, mpeoOpa3oBLIBATH 1EJbIC, TPOOHO-
JIOTTYCTUMBIE paIMoHAIbHBIE BEIPAKEHUS U BHIPAKECHHSI C KOPHSIMH,
3HAYCHUSA) peaNM30BBIBATH PA3IOKEHIUE MHOTOUJICHA HA MHOKHTEIH,

B TOM YHCJIE€ C UCIOJIb30BaHHEM (hOPMYI pa3HOCTH
KBaJ[paTOB U KBaJpaTa CyMMbI U pa3HOCTH; HAXOJAUTh
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JOIYCTUMBbIE 3HAUEHUS IEPEMEHHBIX JJIs1 JPOOHO-
PaLlMOHAIBHBIX BBIPAXKEHUN, KOPHEH.

MopnesmmpoBaTh ¢ IOMOIIBIO (POPMYIT peabHbIE POLIECCHI
U SIBJICHUS

DyHKUINH
(moctpoeHue,
CBOMCTBA U3Y4YEHHBIX
dyHKuMi;
rpaduyueckoe pelieHue
YPaBHEHUU U UX
CHUCTEM)

OnepupoBath NOHATUSAMHU . QYHKIUS, TpadUK PYyHKIUH,
HYJU QYHKUIKU, TPOMEKYTKU 3HAKOIIOCTOSIHCTBA,
IPOMEKYTKHU BO3pacTaHusi, yObIBaHUS, HAMOOJbIIIEE U
HauMeHblIee 3HaYeHUs (QYHKIUU.

AHAJIM3MPOBATH, CPABHUBATh, 00CYKIATh CBOICTBA
GyHKIUH, CTPOUTH UX FPAPUKH.

OnepupoBaTh NOHATHAMU . IPSIMAsi IPONOPLHUOHATIBHOCTb,
oOpaTHasi IpOMOPLUOHATBHOCTb, TUHEHHAS DYHKIINA,
KBaapaTu4Has GyHKIus, napadosna, runepooiia.
Hcnoab3oBath rpapuku [T ONPENECIICHUS CBOKUCTB,
IIPOLIECCOB U 3aBUCUMOCTEH, JJIs PELICHM 3a1a4 U3 IPYTUx
y4eOHBIX ITPEIMETOB U PEATILHON KU3HU; MOJAEJTHPOBATH

C MOMOIIBIO Tpa(UKOB peaibHbIE MPOLIECCHI U SIBICHUS.
Boipaxath ¢popmyssaMu 3aBUCHMOCTH MEXY BEITMUMHAMU

OBILEE KOJIMYECTBO
YJACOB I10 ITPOTPAMME

102
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OEAEPAJ/IBHASA PABOYASA ITPOIT'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS» B /-9 KIIACCAX

HOACHHUTEJIBHAA 3AITUCKA

['eoMeTpus KaK OJIMH U3 OCHOBHBIX Pa3/IeJIOB MKOJILHOW MaTeMaTHUKH, UMCIOIIMI CBOCH IICJIbI0O 00SCTICYNTh H3YICHHE CBOWCTB
U pa3MepoB (PUTYp, UX OTHOIICHHWA M B3aMMHOE PACIIOJIOKEHHUE, ONMUPACTCS Ha JIOTHUECKYH0, JO0Ka3aTelbHYI0 JUHUI0. [[eHHOCTH
U3YYCHHS] TEOMETPUHM Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs 3aKIIOUYACTCSd B TOM, YTO OOYYAIONIUHCS YYHUTCS TPOBOJHTH
JOKa3aTeIbHBIC PACCYKJEHHUS, CTPOUTh JIOTHYECKHUE YMO3AKIIFOYCHHMSI, JIOKAa3bIBaTh WCTUHHBIC YTBEPXKJICHHS UM CTPOUTH
KOHTPIPUMEPHI K JIOKHBIM, IPOBOJIUTH PACCYXKICHHS
«OT IPOTUBHOTOY», OTJNYATh CBOMCTBA OT MPU3HAKOB, (POPMYIIHPOBATH OOPATHBIC YTBEPKICHUS.

BTopoli IEeHHOCTBIO U3YYCHHS TEOMETPHUH SIBJIICTCS MCIIOJIb30BaHKUE €€ KaK HMHCTPYMEHTA MPHU PEIICHUH KaK MaTEMaTHYCCKUX,
TaK U MPAKTUYECKHUX 3a7a4, BCTPEYAIONINXCS B peanbHOU Ku3HU. OOydaromuiics J0HKEH HAYYUThCSl ONIPEIETUTh T€OMETPUUECKYIO
¢durypy, onucarb CIOBaMH JAaHHBIA YePTEXK UM PUCYHOK, HAUTHUIUIONIAb 3€MEJIbHOTO Y4acTKa, PaCCYUTATh HEOOXOIUMYIO JJIMHY
ONITOBOJIOKOHHOTO Kalensi Win Tpedyemble pa3Mepbl rapaxa Ajisi aBTOMOOUIISi. DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHAS
JUHUS B U3y4YeHUU reometpuu. [Ipu penieHun 3amad npakTHUECKOro Xapakrepa oOyYarolIUiicss yUUTCS CTPOUTh MAaTeMAaTHUYECKHe
MOJIENI PEeaNIbHBIX JKU3HEHHBIX CUTYAIlUiA, TPOBOUTH BHIYMCIICHUS U OIIEHUBATDH aJIEKBATHOCTD MOJYUYEHHOTO pe3yibTaTa.

Kpaiine BakHO MOMYEPKUBATH CBS3M TEOMETPUU C JPYTUMHU Y4YEOHBIMH TIPEIMETaMH, MOTHBUPOBATH HCIOJIb30BATh
OTIPEJICIICHHS] TEOMETPUUYECKUX (PUTYP UTIOHSATUH, TEMOHCTPUPOBATH MPUMEHEHUE TIOJIYYCHHBIX YMEHUN B (DU3UKE U TEXHUKE. DTH
CBsI3M HamOoJiee spKo BUAHBI B TeMax «BekTopwr», «TpuroHomeTpuueckue COOTHOIICHHs», «Metoa koopauHaT» U «Teopema
[Tudaropar.

VY4eOnbiii kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIC paslienbl cojepkanus: «l'eomeTpuyeckue GUTypsl U UX
CBOWCTBa», «l3MepeHHe TreOMETPUYECKUX BEIWYUH», «JleKapTOBBI KOOpPAMHATHI HA IUIOCKOCTW», «BekTopsD», «/IBMKeHUs
mIockocty, «lIpeobpasoBanus mOg00U.

OO0miee 4mMCiIO 4YacoB, PEKOMEHJIOBAHHBIX JUIsI M3y4eHUsl y4eOHOro Kypca
«["eometpusi», — 204 gaca: B 7 kiacce — 68 vacoB (2 yaca B Henenmo), B 8 kiacce — 68 gacos (2 waca B Hezento), B 9 kitacce — 68
JacoB (2 gaca B HEJICITIO).
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COJEP/KAHUE OBYUEHUA
7 KIIACC

Hauanbnbie nonsaTus reometpun. Touka, mpsmas, OTpe3oK, JIyd. Yrou. Buasl yrios.
BeprukaneHble U cmexHble yribl. buccekrpuca yria. JlomaHas, MHOIOYIOJIbHUK.
[TapannenbHOCTD U NEPIEHIAUKYIISIPHOCTD IPSIMBIX.

Cummetrpuunbie Qurypsl. OCHOBHBIE CBOMCTBa OceBOM cuMmeTpuu. [Ipumepsl
CUMMETPHUHU B OKPYKAIOIIEM MUpE.

OCHOBHBIE TOCTPOEHMS C MOMOLIBIO LIUPKYJISA U JTUHEWKHU. TpeyronbHUK. BeicoTa,
MeauaHa, OMCCeKTpUca, UX CBOMCTBA.

PaBHOOEApEHHBIN U PAaBHOCTOPOHHUI TpEyTroabHUKUA. HepaBeHCTBO TpeyroibHUKA.

CBolicTBa M TpHU3HAKU PaBHOOEIPEHHOro TpeyroibHuka. llpusHaku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa U TPU3HAKK NapauieNbHbIX NpAMBIX. CymMMa yIJIOB TpEyroJbHUKA.
Breuinue yriel TpeyroibHUKa.

[IpsMoyronbHblld  TpeyroiapHUK.  CBOWCTBO  MEOUAHbl  NPSIMOYTOJIBHOTO
TPEyrojibHUKa, MPOBEAEHHOW K TUnoOTeHy3e. lIpu3Haku paBeHCTBA MNPSAMOYTOJBHBIX
TPEeYroJbHUKOB. [IpsMOyroiapHbIi TpeyroiasHuk ¢ yriiom B 30°.

HepaseHcTBa B reoMerpuu: HEPAaBEHCTBO TPEYIroOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa o O0JIbIlIeM yriie U OoJbllel CTOpOHE TpeyroybHuKa. [leprnenanKynsp
Y HAaKJIOHHAas.

I'eomerprueckoe mecto ToueK. bruccekTpuca yriia u CepeIuHHBIN EPIEHANUKYIISIP
K OTPE3KYy KaK Fr€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTh M KpYyT, XOpAa U AHAMETpP, UX CBOWCTBA. B3anMHOE pacronoxeHue
OKpy’)KHOCTH W mnpsmoil. KacatenbHas M cekymass K OKpYKHOCTU. OKpYy>KHOCTb,
BIIMCAHHAs B yroJl. BricaHHas u onuvcaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KVIACC

UYereipéxyronpauku. Ilapamnenorpamm, ero nmpu3Haku M CBOWCTBA. YacTHbIE
CIIy4ad apajijieiorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBaJIpaT), MX MIPU3HAKN U CBOMCTBA.
Tpanenus, paBHoOOKast Tpamnenus, e€ CBOMCTBa 1 pu3HaKu. [IpsMoyronbpHas Tpanenus.

Merton ynBoenust meauansl. Llentpanbaas cummerpus. Teopema Paneca u reopema
O NPOMOPLUHUOHAIBHBIX OTPE3KaX.

CpenHue NMHUM TPEYTOJIbHUKA U Tpaneuuu. LleHTp Macc TpeyroiabHuUKa.

ITonobue TpeyroapHuKOB, Kodhduiuentr moxodus. [IpuzHaku momOOMS
TPEYroJbHUKOB. [IpruMeHenHue mogo0us nMpyu pemeHny MPaKTUYECKUX 3a7a4.

CporictBa 1momaneit reomerpuueckux Guryp. Dopmynsl I8 UIONIAnA
TPEeYrojibHUKA, TMapaienorpamMmma, pomba u Tpamenun. OTHOIICHHWE TUIONIAICH
MoA0OHBIX QUTYp.

Brruncnenue rmoniageld TPEYrOJbHUKOB M MHOTOYTOJIBHUKOB Ha KIIETYATOM
Oymare.
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Teopema Ilucdaropa. Ilpumenenue Teopemsl [ludaropa mnpu pemeHun
IIPAKTUYECKUX 3a]1a4.

CuHyC, KOCHHYC, TaHI€HC OCTPOrO yIJIa MPAMOYTOJIBHOIO TPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpPUrOHOMETpUUECKHE (PYHKIUU YIJIOB
B 30°, 45° u 60°.

BrnucanHble W LEHTpalbHBIE YIUIBI, YIOJl MEXAY KacaTelbHOW M XOpPIOH. YTJbI
MEXKy XOpAaMU U CEKyIIUMU. BrimcaHHbIE U OMCAHHBIE YEThIPEXYTOJIBHUKU. B3auMHoe
pacnonoxeHue ABYX OKpykHocTed. Kacanue okpyxHocTed. OOmMe KacaTelbHbIE K
JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 no 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJeCTBO. DOPMYIIbI MPUBEICHHUS.

Pemenue TtpeyronbHukoB. TeopeMa KOCHHYCOB U Teopema CUHYCOB. Perienue
NPAKTUYECKUX 3a/1a4 C UCIOJIb30BAHUEM TE€OPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nmogodusi. [lono6rue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpousBeACHUH OTPE3KOB XOPJA, TEOPEMbI O MPOU3BEICHUU OTPE3KOB
CEKYIIIHNX, TEOpEMa O KBaJIpaTe KacaTeIbHOM!.

Bekrop, niuHa (MOJyJib) BEKTOpPA, COHANPABIEHHBIE BEKTOPBI, TPOTUBOMOJIOMKHO
HaIlpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaluu
HaJ| BEKTOpamu. PazimoxeHune BeKTOpa 10 JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunatet BekTopa. CKalsipHOE  NPOM3BEICHHE  BEKTOPOB,  IMPUMEHEHUE
IUTs1 HAXOKJEHHUSI JUIUH U YTJIOB.

JlexkapTOBbl KOOpPAMHATHI Ha IUIOCKOCTH. YPABHEHUS MPSIMOW W OKPYKHOCTH
B KOOpAMHATaX, MEPECEUYCHHE OKPYKHOCTEM U MpsAMBIX. MeToa KOOpAWHAT U €ro
IPUMEHEHHE.

[IpaBusibHBIE MHOTOYTOJIBHUKH. [JTMHA OKPY>KHOCTH. ['pamycHas u paaguanHas mepa
yria, BBIYUCIIEHUE JUIMH AYT OKpykHOocTel. [momanp kpyra, cekropa, CErMeHTa.

JIBUKEHUST TUIOCKOCTH U BHYTPEHHHE CHUMMETpUU (QUryp (dJIeMEHTapHBIC
npeactasienus). [lapannensueiii nepenoc. [loBopoT.

INPEAMETHBIE PE3YJIBTATHBI

IIpeameTHBIe pe3ynbTaThl OCBOCHHMS TPOrpaMMBlI y4eOHOTO Kypca K KOHITY
oOydeHus B 7 KJacce:

Pacrio3HaBaTh M3y4eHHBIE TEOMETPUUYECKHE (PUTYPHI, OMPEEIATh UX B3aWUMHOE
pacroyiiokeHne, u3o0paxaTb TIE€OMETpUYECKUe (QUrypbl, BBIOJHITH UYEPTEKHU
[0 YCIOBHIO 3ajaud. M3MmepsATh JMHEWHBIE W YIVIOBBIE BENIWYMHBI. Pemare 3amaun
Ha BBIYMCJIEHUE JIMH OTPE3KOB U BEJIMYHUH YIJIOB.

Jenath rpyOyr0 OIIEHKY JMHEHHBIX U YIJIOBBIX BEJIUYMH MPEAMETOB B pealibHOU
KU3HHU, Pa3MEpOB IMPUPOJHBIX OOBEKTOB. Paznuuarh pasMepbl 3THUX OOBEKTOB
o MOPSAAKY BEJIMYHHBI.
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CtpouTh 4epTERU K TEOMETPUUECKUM 3a1a4aM.

[lonp30BaThCs MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BATh IPU3HAKU U
CBOICTBa paBHOOEIPEHHBIX TPEYTOJIBHUKOB MIPU PEILIEHUH 3a/1a4.

IIpoBOAUTE JIOTMYECKUE PACCYKIECHHS C HCIOIb30BAHUEM T'E€OMETPUUYECKHUX
TEOPEM.

Ilonp30BaTbCs  MpU3HAKAMM  PABEHCTBA  NPSIMOYTOJIBHBIX  TPEYTOJBHUKOB,
CBOWCTBOM MEIMWaHbI, MPOBEAEHHOW K THIIOTEHY3€ MPSIMOYIOJIBHOTO TPEYroOJIbHUKA,
B PELIEHUN F€OMETPUUYECKHX 3a1au.

Onpenenste MapajuiebHOCTh MPSMBIX C IMOMOILNBIO YIJIOB, KOTOpble 00pa3zyer
¢ HUMHM cekymas. OnpenensaTh MNapajuleNbHOCTh MPSAMBIX C IMOMOLIBIO PaBEHCTBA
PacCTOSIHUN OT TOYEK OJHOM IPSAMOM A0 TOUEK APYTrOU MPSIMOM.

Pemath 3a1aun Ha kieT4aTon Oymare.

[IpoBOAUTH BHIYKMCIIEHUS U HaXOJUTh YHUCJIOBbIE M OYKBEHHbIE 3HAYEHUS YTJIOB

B T€OMETPUUECKUX 3aJladyax C HMCIOJb30BAHHEM CYMMbI YIJIOB TPEYTrOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBONCTB yIJOB, OOpa3oBaHHBIX TMpPU TMEPECEYCHUH JIBYX
napajuieNIbHbIX MPSAMBIX CEKyIlel. Pemars npakTHYeckue 3a1aui Ha HaX0XKJAEHUE YTII0B.

Brnanerp mNOHATHEM T'€OMETPUYECKOTO MECTa TOYEK. YMEThb ONPEAEHATh
OMCCEeKTPUCY yIJla U CEPEIUHHBIN EPIICHIUKYIISP K OTPE3KY KaK TeOMETPUUYECKIEe MeCTa
TOYEK.

@opMyIUpOBaTh ONPEACIICHUS OKPYKHOCTH M Kpyra, XOpAbl U JAuaMerpa
OKPYKHOCTH, IIOJb30BaTbCA HMX CBOMCTBAMHU. YMEThb IIPUMEHATH OTH CBOMCTBA
IIPU PELLIECHNUH 3a]1a4.

BitazeTs MOHATHEM OIMCAHHOU OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh
e¢ uentp. [losb3oBaTbes ¢akramMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYroJbHUKA
IIEPECEKAIOTCSA B OHOU TOUYKE, U O TOM, YTO CEPEIMHHBIC NEPIICHANKYIISPBI K CTOPOHAM
TPEYroJIbHUKA NIEPECEKAIOTCA B OJTHOU TOYKE.

Bnagers mnoHATMEM KacaTeIbHOW K OKPYXKHOCTH, TMOJIb30BaThCA TEOPEMOU
O IEPIECHIUKYJIIPHOCTH KaCcaTeIbHOU U paauyca, IPOBEAEHHOIO K TOUYKE KaCaHMUs.

Ilonp30BaTbCsA NMPOCTEHIIUMU I€OMETPUYECKMMU HEPABEHCTBAMM, IOHMMATh HX
MMPAKTUYECKUNA CMBICIL.

IIpoBOAUTE OCHOBHBIE T€OMETPUYECKHE IIOCTPOCHUSA C IIOMOIUBID LUPKYJIS U
JIMHEHKHU.

IIpeameTHBIe pe3ylbTaThl OCBOSHHS MPOrPaMMbl y4eOHOTO Kypca K KOHITY
oOydeHus B 8 KJacce:

Pacno3znaBaTh OCHOBHBIE BU/IbI YETBHIPEXYTOJIBHUKOB, HX 3JIEMEHTHI, NIOJIb30BATHCS
MX CBOWCTBAMHU IIPU PELICHUN I'€OMETPUYECKUX 3a]1a4.

[IpuMeHsTh CBOMCTBA TOUKU TEPECEUEHUs MEAUaH TPeyroJibHHKA (LIEHTpa Macc)
B PEILICHUU 3a7a4.

Bianete nmoHsiTHEM CpelHEN JIMHUU TPEYTrOJIbHHUKA W TPANEUWH, NMPUMEHATH UX
CBOWCTBA IPU PELICHUU reomMeTpruueckux 3anaad. [lonp3oBarbcs Teopemon daneca u

TeopeMoﬁ O MMPOIIOPLHHUOHATIBHBIX OTPE3KaX, IPUMCHATh UX IJIS1 PCIICHUA ITPAKTUICCKUX
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3a/ay.

[IpuMeHsAT, NpU3HAKKA MOAOOUS TPEYrOJbHUKOB B PEHIEHHUH T'€OMETPUUYECKUX
3a/ay.

[lonb3oBaTecst Teopemoirt Iludaropa ang  pemieHUss TEOMETPUUYECKUX U
npakTuyeckux 3agady. CTpOuTh MaTEeMaTHYECKYI0 MOJIETb B MPAKTUYECKUX 3a7ayax,
CaMOCTOSTEIBHO JIeJIaTh YePTEK U HAXOAUTh COOTBETCTBYIOLIUE JITTUHBI.

BnageTs NOHATHSIMU CUHYCA, KOCUHYCA M TAHT€HCA OCTPOTrO YIJIa MPSIMOYTOJIBHOTO
TpeyrojbHuKa. [101630BaThCsl STUMU MOHATUSAMHU JIJIS PEILIEHUS TPAKTUUECKUX 3a]au.

Boruncnsate (paznuyHbIMU  criocoO0amu) IUIOHIA[L TPEYroJibHUKA W IUIOIIAIU
MHOTOYTOJIbHBIX (Uryp (MOJb3ysch, Ie HEOOXOAUMO, KalbKynsiTopoM). IIpuMeHsThH
MOJIyYeHHbIE YMEHUS B MPAKTUYECKUX 3a]1ayax.

BnageTs MOHATUSMU BIMCAHHOTO M IIEHTPAJIBHOTO YIJIa, MCIOJIb30BaTh TEOPEMBI
O BIMCAHHBIX yTJax, yrilax Mexay XopJaMu (CeKyIIMMU) U YIJie MEeX]ly KacaTeabHOl U
XOP/IOH MPH PEIICHUU T€OMETPUUYECKUX 3a/1a4.

BnageTs MOHSTHEM OMUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSATH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJbHUKA TP PEIICHUH 3a/1a4.

[IpuMeHsTh MoJTy4eHHbIEC 3HAHUS Ha MPAKTUKE — CTPOUTh MaTEMaTHYECKUE MOJCIIN
JUIsE  3a7a4  peajbHOM JKU3HM U TMPOBOJAUTH COOTBETCTBYIOIIME BBIUMCICHUS
C TMpUMEHEHHWEM ToJ00usI U TPUTOHOMETPUH (TOJIB3YACh, TIJie HE0OXOIUMO,
KaJIbKYJISITOPOM ).

[IpenmeTHBIC pe3yNbTaThl OCBOSHHUS TPOTPaAMMBI Y4eOHOTO Kypca K KOHILY
oOydeHnus B 9 kJjacce:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMH OCTPBIX YIJIOB, HAXOJIUTh C UX MOMOIIBIO
pa3TUYHbIE DJIEMEHTHI MPAMOYTOJIBHOTO TPEYTrOJbHUKA («pEelIeHHe MPSIMOYTOIbHBIX
TPEyrojJbHUKOB»). HaxoauTe (C TOMOIIBIO  KaJdbKyJsATOpa) JJWHBI M YTJIbI
JUTSI HETaOJMYHBIX 3HAUCHUM.

[Tonb3oBaThcst (popmMynamMu TPUBEAEHUS U OCHOBHBIM TPUTOHOMETPHUECKUM
TOXIECTBOM JUISl HAXOXKJICHHS COOTHOLICHUH MEXIYy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMH.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB [JIl HaXOXKACHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJbHHUKA («PEIICHUE TPEYTrOJIbHUKOBY), MPUMEHATh UX MPU PEUICHUH
r€OMETPUYECKHUX 3a]1ay.

Bnagets monsTHSMU TpeoOpa3oBaHUs MOJ00US, COOTBETCTBEHHBIX JJIEMEHTOB
nonoOHbIX (uryp. [loms30BaThesi CBONCTBaMH TIOI0OWS TTPOU3BOJBHBIX (DUTYD, YMETh
BBIYHCIISATH JUTMHBI U HAXOUTD YTIIbl Y TOOOHBIX uryp. [IpuMeHsaTs cBoCTBA TIO100MS
B INPAaKTUYECKUX 3ajJadyax. YMETb MPUBOJUTH NpPUMEPHl MOAOOHBIX  (UTYp
B OKpY>KalollleM MUpE.

[Tonp30BaThCsi TEOpeMaMHM O MPOU3BEACHUU OTPE3KOB XOpA, O MPOU3BEIACHUU
OTPE3KOB CEKYIIUX, O KBaapare kacaTeiabHOU. [lonb30BaThCsl BEKTOpaMu, MOHUMATh UX
F€OMETPUUECKUN U (PU3UYECKUI CMBICII, IPUMEHSTh UX B PEUICHUH F'€OMETPUUYECKUX U

(1)H3H‘-I€CKI/IX 3aJad4. HpI/IMeHHTB CKAJLAIPHOC IIPOMU3BCACHUC BCKTOPOB I HAXOXKIACHHA
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JUITUH U YTJOB.

[lonb30BaTbCsA METOAOM KOOPAMHAT HA IIOCKOCTH, NPUMEHSTH €r0 B PEIICHHUU
FEOMETPUUECKUX U MTPAKTUYECKUX 3a/1a4.

Bramers MOHATHSIMYU NPABUIBHOIO MHOTOYT'OJIBHUKA, JIMHBI OKPYKHOCTH, JJTMHBI
IyTW OKPYKHOCTU M PaJUaHHON MEphI yIiia, YMETh BBIYUCIATH IUIOMIAAb Kpyra U €ro
yacTel. [I[puMeHsATh oNy4YeHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Haxoaute ocu (W11 HEHTpPbl) CUMMETPUU (PUTYP, TPUMEHSTh JBUKEHUS MIJIOCKOCTH
B IIPOCTEUIIUX CIIydasiX.

[IpuMeHsTh OJTyYeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTUUYECKUE MOCIH
JUIST  3aJa4  peallbHOM JKM3HU M TPOBOJUTH COOTBETCTBYIOIIHWE  BBIUMCICHUS
C TMPUMEHEHUEM TOA00US Y TPUTOHOMETPUYECKUX (PYHKIMK (MOJIB3YsACh, TJIE
HE00X0IUMO, KaJIbKYJIITOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

HanmenoBanue pasgena |KonuyecTBo OcHOBHOE OcCHOBHBIE BUJIBI IEATETLHOCTH 00YyYaIOLIUXCS

(Temnl) Kypca 4acoB coaepKaHue
[Ipocreiiue 14 [Ipocreiimue DopMyIMPOBATH OCHOBHBIE ITIOHATHUS U ONIPEACIICHUS.
reoMeTpuieckue GUrypsl u rEOMETPUYECKHUE Pacno3naBaTh U3yueHHbIE TeOMETPUYECKHUE PUTYPBI,
uX cBoucTBa. M3smMepenue OOBEKTBHI. onpeaesATh UX B3aUMHOE PACIIOJIOKEHUE, BHINIOJIHATH
FEOMETPUUECKUX BETUUNH MHOroyrosipHuK, 4epTEXK 110 YCIOBUIO 3aaUU.
JIOMaHasl. IIpoBoauTh npocrenme NOCTPOCHUs ¢ IOMOLIBIO HUPKYJIS

CMexXHBIE U
BEPTUKAJIBHBIC YIJIBI.
PaGota

C IPOCTEUIITUMU
YepTeKAMHU.
H3mepeHne TMHEeMHbBIX
U YTJIOBBIX BEJIMYHH,
BBIYHMCIICHUE OTPE3KOB
U yIJI0B

Y JIMHEHKU.

HN3mepsTh TUHEWHBIC U YTIIOBBIC BEIMUYNHBI TEOMETPUUCCKUX
U TIPAKTUYECKUX OOHEKTOB.

Onpenensith «Ha T1a3» pa3Mepbl peaIbHbIX 00bEKTOB,
NPOBOAUTH IPyOyIO OIIEHKY UX Pa3MEPOB.

PemaTsh 3a1aun Ha BBIYUCIICHHUE JITTUH OTPE3KOB U BEIMYUH
yTJIOB.

PemaTsh 33124 Ha B3aUMHOE PACIIOJIOKEHUE
TeOMETPUIECKUX (UTYD.

IIpoBoauTh KITaCCUPUKALIUIO YTIIOB, BLIYHCIATD
JIMHEIHBIC U YTIIOBBIC BEIMYUHBI, IPOBOAUTH
HEOOXOIMMBIE TOKA3aTEIbHBIC PACCYKICHUS.
3HAKOMUTBLCH € HCTOPHUEI Pa3BUTHUS TEOMETPUU

TpeyroabHUKN

22

[loHsATHE O paBHBIX
TPEYTroJIbHUKAX U

Pacno3HaBaTh napel paBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
yepTexax (C ykazaHHEeM MPU3HAKOB).
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MIePBUYHBIC
npeACTaBICHUs

0 paBHBIX UTypax.
Tpu npusHaka
paBEHCTBA
TPEYTrOJIbLHUKOB.
[IpusHaku paBeHCTBa
MPSIMOYTOJBHBIX
TPEYTrOJIbLHUKOB.
CBOMCTBO MeaHaHBI
IPSMOYTOJIBLHOTO
TPEyrobHUKA,
MPOBEAEHHOMN

K TUIIOTEHY3E.
PaBHOGeApeHHbIE U
PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku u cBOMCTBA
pPaBHOOEIPEHHOTO
TPEYroJbHUKA.
Hepagsencrra

B T€OMETPUHU.
[IpssMOYTONBHBIN
TPEYTrOJbHUK C YTIIOM
B 30°

BbIBOIUTH cJeICTBUS (PaBEHCTB COOTBETCTBYIOLINX
3JIEMEHTOB) U3 PABEHCTB TPEYT OJIbHUKOB.
@opmyJIMPOBATH OINPEICICHUS: OCTPOYTOJIBHOTO,
TYIOYTOJIBHOTO, IPSIMOYTOJILHOTO, PAaBHOOEIPEHHOT0,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BHICOTHI,
MEMaHbl TPEYTOJIbHUKA; CEPEIUHHOTO MEPTICHINKYIISIpa
OTpe3Ka; MepruMeTpa TPEeyroJIbHUKA.

@ opMyIHpPOBATH CBOWCTBA U MIPU3HAKU PABHOOEIPEHHOTO
TPEYTOJbHHKA.

CTpouTh 4epTeKH, pemaTh 3a4a4M C IIOMOIIHI0
HaXO0’KJICHUSI PAaBHBIX TPEYTOJTHHUKOB.

IIpuMeHATH IPU3HAKN PAaBEHCTBA MPSMOYTOJIBHBIX
TPEyroJbHUKOB B 3a]a4ax.

Hcnoab30BaTh HUPPOBBIE peCypChl AJS HCCTeI0BAHUSA
CBOMWCTB M3y4aeMbIX QUTYD.

3HAKOMHTBCS ¢ HCTOPHUeEH Pa3BUTHS T€OMETPHH
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[TapannenbHble IpsIMBIE, 14 [TapannenbHbie DopMyIMPOBATH NOHATHE [TAPAJIICIIBHBIX IIPAMBIX,
CyMMa yTJI0B TPEYrOJIbHUKA IPSAMBIE, UX CBOMCTBA. | HAXOAUTH IMPAKTUYECKHUE PUMEPBHI.
Hakpect nexamue, N3yuaTh cBoiicTBa yriioB, 00pa30BaHHbBIX MPU MEPECECUCHUU
COOTBETCTBEHHBIE U IapaJuleabHbIX OpsAMBIX cexyuien. IlposBoauTe
OJIHOCTOPOHHHUE YIJIBI, | JOKa3aTeJbCTBA MAPAJIETBHOCTH ABYX MPSAMBIX C IOMOLIBIO
o0pa3oBaHHbIE yIJI0B, 00pa30BaHHBIX MIPHU MEPECEUEHUU ITUX MPSIMBIX
IIpU [IEPECEYCHUU TPEThEN MPSAMOM.
napaIeNIbHbIX BbpI4ucasTh CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
MPSIMBIX CEKYIIICH ). HaxoauTsb uncioBbie U OyKBEHHbIE 3HAUEHUS YTJIOB
[Ipu3nHak B TEOMETPUUYECKHUX 3aJ]a4ax C UCIOJIb30BaHUEM TEOPEM
napajuieIbHOCTU 0 CyMME€ YIJIOB TPE€YTOJIbHHKA U MHOTOYTOJIbHUKA.
MPSIMBIX Yepe3 3HAKOMMTBLCH € HCTOPHUEH Pa3BUTHUS T€OMETPUU
PaBEHCTBO PAaCCTOSIHUN
OT TOYEK OJHOH
MIPSAMOM 10 BTOPOM
MIPSIMOM.
Cymma yriioB
TpPEyroJIbHUKA.
Buemnue yriibt
TpPEyroJIbHUKa
OKpyX HOCTb U KPYT. 14 OKpyXHOCTb, XOopAa 1 | @OpMYJTHPOBATH ONpe/eSIeHUsI: OKPY>KHOCTH, XOP/IbI,
['eomerpruueckue JTUaMEeTp UX CBOMCTBA. | AUAaMETpa M KacaTelbHOU K OKpyKHOCTH. M3yyaThb ux
[IOCTPOCHUS KacarenbHas CBOWCTBA, NPU3HAKH, CTPOUTH YECPTEXKHU.
K OKPY>KHOCTH. HccaenoBarp, B TOM YKCIIC HCHOJAB3YS HU(PPOBbIE
OKpy>XKHOCTB, PecypChl: OKPYKHOCTb, BIIMCAHHYIO B YI'OJI; LIEHTP

BIIMCaHHAsA B YI'OJI.

OKPYKHOCTH, BIUCAHHOM B YI'0JI; PABEHCTBO OTPE3KOB

77




denepanbHas pabodas mporpamma | Maremaruka. 59 kinaccel (0a30BbIH ypOBEHB)

Ilonsatue o I'MT,
IIPUMEHEHHE

B 3a/7a4ax.
buccekrpuca u
CEepEIUHHBIN
NEPIEHAUKYISAP
KaK T€OMETPUYECKHE
MeCTa TOYEK.
OKpyX HOCTBb,
ONMCaHHas 0KOJIO
TPEYTOJIbHUKA.
OKpyXHOCTB,
BIIMCAHHAs

B TPEYTOJIbHUK.
[IpocTrenmme
3a1a4u

Ha IIOCTPOEHHUE

KaCaTeJbHBIX.
Hcnoan3oBatb metoa I'MT 1u1a moka3aTenbcTBa TEOPEM

0 MepeceyeHn OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U
CEepPEIMHHBIX MEPIEHAUKYIISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomoupto 'MT.

OBJiageBaTh NOHATUSAAMU BIIMCAHHOW U OTIMCAHHOU
OKPYXHOCTEU TPEYroJbHUKA, HAXOAUTh LIECHTPBI ATUX
OKPYKHOCTEM.

Pemiatb OCHOBHBIE 3a1a4H HA NMMOCTPOEHHUE: yIia, PABHOTO
JAHHOMY; CEPEANHHOTO MEPIEHINKYIISIPA JaHHOTO OTPE3Ka;
MPSIMOM, TPOXOJAIICH YEPE3 TaHHYIO TOUKY U
NepHeHIUKYIIPHON JaHHOM MPSAMOM; OMCCEKTPUCHI TAHHOTO
yIJIa; TPEYTOJIbHUKOB

10 PA3JINYHBIM JIEMEHTAM.

3HAKOMMTBLCH € HCTOPHEI Pa3BUTHUS T€OMETPHUU

[ToBTOpEeHue, 00001ICHNE 4 [ToBTOpEHUE U Pemats 3a1a4m Ha NOBTOPEHUE, WILTIOCTPUPYIOIIUE CBS3U
3HaHUU 0000IIIeHE OCHOBHBIX | MEXAY Pa3IWYHbIMU YacCTSMH Kypca
MOHATHM U METOJIOB
Kypca / Kjacca
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KIJACC
HanmenoBanue pasgena | KoaudecTtso OcHOBHOE OcCHOBHBIE BUJIBI IEATETLHOCTH 00YyYaIOIIUXCS
(Temnl) Kypca 4acoB coaepKaHue

UeTbIpEXYTrOIbHUKH 12 [Napannenorpamm, ero | M3o00paxaTs 1 HAXOAUTH Ha YEPTE)KAX
NPU3HAKU U CBOMCTBA. | YETHIPEXYTOJbHUKHU PA3HBIX BUJIOB U UX JIEMEHTHI.
YacTHble ciryyau @opMyIHpPOBATH ONpeiesIeHs : TTapaljIeiorpaMma,
napaijiesIorpaMMOB npsIMOYTOJiIbHUKa, poMOa, KBajpaTa, Tpaneuuu, paBHOOOKOM
(MpSAMOYTOJIBHUK, Tpamneuu, NpMOyTroIbHON Tpaneuuy.
pomO, KBaapar), ux Jloka3bIBaTh U UCNOJB30BATH NPH PellIeHUN 3a/1a4
NpU3HAKKU U CBOMCTBA. | MPU3HAKW U CBOMCTBA: MMapajuiesorpamma,
Tpaneuus. npsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpamneiuu, paBHOOOKOH
PaBHoOOKas 1 Tpaneuuu, NpsIMOYTroJIbHOW Tpareinuu.
IPSAMOYTOJIbHAS IIpuMeHsTH METO yABOCHUS MEIMAHBI TPEYTOJIbHUKA.
Tpaneuuu. Hcnoas3oBaTh HUPPOBBIE PECYPCHI IJISI UCCIETOBAHUS
Meron yaBoeHus CBOMCTB U3y4aeMbIX QUTyp.
MEJMaHBI. 3HAKOMHUTBCH C MCTOPHEH pa3BUTUSA T€OMETPUU
LlenTpanbHas
CUMMETpHUS

Teopema daiieca u Teopema 15 Teopema daneca u IIpoBoaAMTH MOCTPOEHMS C IOMOIIBIO HUPKYJISA U TUHEUKH

0 MPOIOPIIMOHATBHBIX
OTpe3Kax, Mog00HbIC
TPEYTrOIbHUKH

TeopeMa

0 TIPOTTOPIIMOHATBHBIX
OTpe3Kax.

Cpenusst nTuHUS
TPEYTroJbHUKA.

¢ ucnoJib3oBanue reopeMsl daneca u TEOpeMsl

0 MPONOPUUOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
MIPONOPLIMOHAIIBHBIN OTPE3OK.

IIpoBoauTH 10KA3aTEJBCTBO TOIO, YTO MEAMUAHBI
TPEYroJIbHUKA NIEPECEKAIOTCSA B OJTHOM TOUKE, U HAXOAUTh
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Tpaneuus, e€ cpeauss
JIUHUA.
[IponnoprmoHanbHbIE
OTPE3KHU.

LenTp macc

B TPEYTOJIbHUKE.
[lonoGHbIE
TPEYroJabHUKH. Tpu
npu3HaKa noaoous
TPEYTrOJIbHUKOB.
[Ipumenenue
mo00us

IIPU PELICHUU
IIPAKTUYECKUX 3a]1a4

CBSI3b C IICHTPOM Macc, HaXOAMTh OTHOIIIEHUE, B KOTOPOM
MEJMaHbI IETSATCS TOYKOU WX MepeceueHusl.

HaxoauTts no100HbIe TPEYTOJIHHUKH Ha TOTOBBIX YepTEkKaX
C YKa3aHHEM COOTBETCTBYIOIIHNX MPU3HAKOB MMOT00MS.
PemaTtp 3a7a4u Ha TOJOOHBIE TPEYTOJIBHUKH C TIOMOIIBIO
CaMOCTOSITENTLHOTO TOCTPOCHHSI YUEPTEKEH M HAXOKICHHS
N0/TOOHBIX TPEYTOJILHUKOB.

IIpoBoaANTH 10KA3aTEJBCTBA C HCIOJIB30BAHIEM
NPU3HAKOB MOA00US.

Jloka3pIBaTh TPY MPU3HAKA MTOI0OHS TPEYTOJHHIKOB.
IIpuMeHATH OTy4YeHHBIC 3HAHUS MTPH PEIICHUN
TE€OMETPUICCKUX U TTPAKTHUECKUX 3a/1a4.

3HAKOMHTBCS ¢ HCTOPHUEH PA3BUTHS T€OMETPHH

[ Imomans. Haxoxxnenue
IJIOIIA/IEH TPEYTOJIBHUKOB
¥ MHOTOYTOJIBHBIX (DUTYD.
[Tnomanu mogo6HbIX HUTYp

14

CBoiicTBa IIomaaen
reOMETPUUECKUX
duryp.

DopMyJIbI

JUTS THIOIIATH
TPEYroJbHUKA,
MapajuiesiorpaMmma,
TpaneuuH.
Breruucnenue
IUIOIIAJICH CIIOKHBIX

buryp.

OguageBaTh NePBUYHBIMH NPeEACTABIEHUAMH 00 001IeH
TEOPHUH IUIOMIAIA (MEPHI), (POPMYJIHPOBATH CBOMCTBA
TUTOIIA/H, BBISICHITH UX HATJISIAHBIA CMBICIL.

BoiBoauTh hopMyIbI 10K TTApaIesiorpaMma,
TPEYroJibHUKA, Tpanenuu u3 GopMyJibl IIoaau
NpsIMOYTOJIbHUKA (KBaapata).

BoiBoAMTH POPMYIIBI TUTOIIAIH BBHITYKIOTO
YETHIPEXYTOJIBHUKA YEPE3 AUATOHAIIA U YTOJI MEKY HUMH.
HaxoauTs muiomaan Guryp, n300pak€HHBIX HA KIETYATON
Oymare, HCNoJib30BaTh pa3oreHne PUrypsl Ha YaCTH U
JIOCTpanBaHUE.
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[Tnomanu guryp

Ha KJIeT4aToi Oymare.
IInomany momoOHBIX
duryp.

3agaun

C MIPaKTUYECKUM
COJICp>)KaHHEM.
Pemienue 3amau

C IOMOIIILI0 METO/1a
BCIIOMOTI'aTeIbHOMN
IJIOIIA N

Pa30upars npuMepsl HCIIOJIb30BaHNs BCIOMOTaTEIbHON
IUIOIAIN JIJISl PEUIEHUS TEOMETPUYECKUX 3a1ay.
Haxoauts miomaay nogo0HbIX Guryp.

BbIuncasiTh MIOIMAINA Pa3IMYHbIX MHOTOYTOJIBHBIX QUTYP.
Pematp 3a7a4m Ha 1UI0IIAIb C PAKTUYECKUM
COZIEp)KaHNEM

Teopema Iudaropa u
Hadaja TPUTOHOMETPUH

10

Teopema Iudaropa, u
€€ IpUMEHEHUE.
Onpenenenue
TPUTOHOMETPUYECKUX
GbyHKIHI 0CTpOro
yria npsiMoyroJIbHOTO
TPEYroJibHUKA,
TPUTOHOMETPUUYECKUE
COOTHOUIEHUS

B IIPSIMOYTOJILHOM
TPEYTOJbHUKE.
OcHoBHOE
TPUTOHOMETPUUYECKOE
TOXJIECTBO

Joka3biBaTh TeopeMy [ludaropa, ncmosb3oBarhb eé

B IIPAKTUYECKUX BBIUMCIICHUSX.

@opMyIHPOBATH OTIPEICIICHUS TPUTOHOMETPUUYECKUX
GyHKIIMN OCTPOTO yriia, MPOBEPSITh UX KOPPEKTHOCTD.
BbIBOAMTH TPUTOHOMETPUUYECKHE COOTHOIICHUS

B IIPSIMOYTOJIEHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOIICHUS MEKIY CTOPOHAMH B
PSMOYTOJIBHBIX TPEYToJIbHUKAX ¢ yriamu B 45° u 45°; 30°
u 60°.

Hcnoab3oBaTh HOpMYIIbl IPUBEIECHUS U OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO JISI HAXOXKIACHHUS
COOTHOUIEHUM MEX Ay TPUTOHOMETPUUECKUMHU (PYHKIUIMU
Pa3IMYHBIX OCTPHIX YTJIOB.

IIpuMeHATH NOTyYEHHBIC 3HAHUS U YMEHHUSI IPU PEIICHUN
NPaKTUYECKUX 3a/a4.

3HAKOMUTBHCS C HCTOPHEil pa3BUTHSI TCOMETPUH
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YTl B OKPYKHOCTH.
Brniucanuble 1 onrcaHHbIe
YETHIPEXYTOJIbHUKH.
KacarenbHble

K oKkpyx’HocTH. Kacanue
OKPYKHOCTEH

13

Bnucannbie u
LHECHTPAJIbHBIE YTJIbI,
YTOJl MEXIY
KacaTeJIbHOM U
XOpAOH.

VYrisl MEXIY
XOpJlaMu U
CEKYIIUMHU.
Bnucannbie u
OITMCAHHEBIC
YETHIPEXYTOJILHUKH,
WX IPU3HAKU U
CBOMCTBA.
[Ipumenenune r3Tux
CBOMCTB

IIPU PEIIEHUU
F€OMETPUUECKHUX
3ajad4.

Bzaumnoe
pACIIONIOKEHUE IBYX
OKPY>KHOCTEH, 001IIHe
KacaTeJbHBIC.
Kacanwue
OKPY>KHOCTEU

®opMyJIMPOBATH OCHOBHBIE ONIPE/IEIICHMS], CBI3aHHBIE

C yIJIaMH B Kpyre (BIUCAHHBIN yroJl, HEHTPAJIbHBIN yrod).
HaxoauTthb BIIMCaHHBIE YIJIbl, ONUPAIOIIHAECS HA OJIHY IYTY,
BBIYHMCJIATH YIJIBI C TOMOIIBIO TEOPEMBI O BIUCAHHBIX
yIilax, TEOPEMBI O BIINCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIbHOM YTJIE.

HccaenoBathb, B TOM YHUCIIE C TOMOIIBIO IUPPOBBIX
peCypcoB, BIMCAHHBIE U ONIMCAHHBIE YETHIPEXYTOJIBHUKH,
BBIBOAMTH UX CBOWCTBA U MPU3HAKH.

Hcnmoab30BaTh 3T CBOMCTBA U MIPU3HAKHU MIPU PEILIEHUU
3aaa4
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[loBTOpEeHue, 000061IeHNE 4 [ToBTOpEHUE Pemathb 3a1a4u Ha MOBTOPEHUE, ULTIOCTPUPYIOIIUE CBA3U
SHAHHHA OCHOBHBIX IIOHATHN U | MEXy Pa3JIUYHBIMU YacTAMHU Kypca
METOA0B KypcoB 7 1 8
KJIacCOB, 0000IIIEHHE
3HaHUU
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPO'PAMME
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9 KJIACC
HanmenoBanue pasgena | Komnuectso OcHOBHOE OcHOBHBIE BUJIBI IEATETLHOCTH 00yYaIOLIUXCS
(Temnl) Kypca 4acoB coaepKaHue

Tpuronomerpus. TeopeMsl 16 Onpenenenue DopMyJIHPOBATH ONPeACICHUS] TPUTOHOMETPUUECKUX

KOCHUHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIIUH TYIBIX U MPSMBIX YTJIOB.

Pemenune TpeyronbHUKOB ¢byukimii yriaos ot 0° | BeIBOAHTH TeOpEMY KOCUHYCOB M TEOPEMY CHHYCOB
1o 180°. ®opmyiibl (c paauycoM OMMCaHHON OKPY>KHOCTH).
IPUBEICHHUS. BoeiBoauTh hopMyIibl 1Sl BBIYUCTCHUS TUIOIIAAEH
TeopeMa KOCHHYCOB, C HCIIOJb30BAHHUEM TCOPEM TPUTOHOMETPHUH (d)opMlea
TEOpEMa CUHYCOB. mromaan TpCyrojJdbHUKaA YCPE3 ABC CTOPOHLBI U YI'OJI MCKIY
Penitenue HUMH, popMyIIa TUTOMIAIN YETHIPEXYTOJbHUKA YEPE3 ero
TPEYTrOJIbHUKOB. AUAroHajinu U yroj MCxKay HHMH)
HpaKTquCKoe Pemath TPECYIrOJIbHUKHU.
IpUMEHEHHUE Pemats nmpakTryeckue 3a/1a4u, CBOASIIAECS
JOKa3aHHBIX TCOPEM K HAXOXKXIACHUIO PA3JIMYHBIX 3JICMCHTOB TPCYT'OJIbHHUKA

[IpeobpazoBanue mo00usl. 10 [TonsiTue OcBauBaTh NMOHATHE NTPEOOPA30BAHUS MTO100HS.

MeTtpuueckue
COOTHOLIEHUS
B OKPY>KHOCTH

0 IpeoOpa3oBaHUU
Mo00usl.
COOTBETCTBCHHEIC
9JI€EMEHTHI IT0J00HBIX
duryp.

Teopema

0 TMIPOM3BEJICHUN
OTPE3KOB XOP/I,
Teopema

HccesenoBaTh OTHOIIEHUE JTUHEHHBIX 3JIEMEHTOB (PUTYP
pu IpeoOpa3oBaHUU MOJ00MS.

HaxoauTs npuMepsl mo00us B OKPYKaIOIICH
JIEUCTBUTEIIBHOCTH.

BrIBOAUTH METPUUECKHE COOTHOIIEHUS MEXKy OTPE3KaMU
XOp/[I, CEKYLIMX U KacaTeJIbHbIX C UCIIOJIb30BAHUEM
BIIMCAHHBIX YIJIOB U MOJIOOHBIX TPEYTOJIbHUKOB.

PemiaTes reoMeTpruecKkue 3a4a4u M 3a1a41 U3 PEAIbHOU
YKU3HU C UCIOJIb30BAHHEM MOJA00HBIX TPEYTOJIbHUKOB
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0 IPOU3BEACHUU
OTPE3KOB CEKYIIUX,
Teopema O KBaapare
KacaTeJIbHOM.
[Ipumenenue

B PELICHUU
F€OMETPUUECKUX
3a7a4

BexTopsl

12

Onpenenenue
BEKTOPOB, CIIOKEHUE
1 BEIYUTAHHUE
BEKTOPOB,
YMHO>KEHHUE BEKTOpa
Ha YHCJIO.
duznyeckuii u
F€OMETPUYECKUI
CMBICJT BEKTOPOB.
Paznoxenue Bekropa
10 ABYM
HEKOJUTMHEAPHBIM
BEKTOpAM.
KoopauHatsr
BEKTOpA.

CkansipHoe
MPOU3BEACHUE
BEKTOPOB, €0

Hcnonb30BaTh BEKTOPHI KaK HAINIpaBICHHbIE OTPE3KH,
HCCJIeI0BATh TEOMETPUYECKU (IepeMellieHIe) U
bu3nueckuii (crsa) CMbICIBI BEKTOPOB.

3HATH onpeeieHUs1 CyMMbI U Pa3HOCTH BEKTOPOB,
YMHOXEHHMsI BEKTOpa Ha YUCIIO, HCCIEA0BATh
reoMeTpUYeCcKUil M (PU3MUECKUN CMBICIIBI ATHX OINEpaLUH.
Pematp reoMeTpuueckue 3a1a4u ¢ UCIOJIb30BaHUEM
BEKTOPOB.

PackiaapiBaTh BEKTOP MO ABYM HEKOJJIMHEAPHBIM
BEKTOPaM.

Hcnoab3oBaTh CKaIsipHOE IPOU3BEACHUE BEKTOPOB,
BBIBOJUTH €TI0 OCHOBHBIE CBOWCTBA.

BbIuncasiTb CyMMY, pa3HOCTb U CKaJISIPHOE ITPOU3BECHUE
BEKTOPOB B KOOpAUHATAX.

IIpuMeHATH CKaIIPHOE IPOU3BEACHHUE 11 HAXO0XKICHHUS
JUIMH U YTJIOB
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IIPUMEHEHUE
JIJIs HAXO0XKJICHUS
JUIAH Y YTJIOB.
Pemienue 3amau

C ITIOMOILBIKO BEKTOPOB.
[IpumeneHne BEKTOPOB
JUT pEIICHUS 3a1a4
buzuku

I[eKapTOBLI KOOpAWHATHBI
Ha ITJIOCKOCTHU

JlexapToBbI
KOOPJMHAThI TOYEK
Ha MJIOCKOCTH.
YpaBHEHHE NPSIMOM.
YpaBHeHuUE
OKPY’KHOCTH.
Koopaunatel Touek
nepeceyeHus
OKPYKHOCTH U
MIPSMOM.

Meton koopauHAT
IIPU PELICHUHN
r€OMETPUYECKUX
3a1a4, MPAKTUYECKUX
3ama4

OcBauBaTh NOHSITHE PSIMOYTOJIBHON CHCTEMBI
KOOPJIMHAT, IEKAPTOBBIX KOOPJIUHAT TOUKH.

BbIBOAUTH YpaBHEHHE MPSIMOUN U OKPYKHOCTH. BbI1easiTh
MOJIHBIM KBaJIpaT JJIsl HAXO0XKACHUS IIEHTpa U pajunyca
OKPYXHOCTH 110 €€ ypaBHEHHUIO.

PemaTh 3a1a4M Ha HAXOXKJIEHUE TOUEK MEepeCceUeHuUs
IPSIMBIX U OKPYKHOCTEH € MOMOIIBIO METOIa KOOPIUHAT.
Hcnoab30BaTh CBOMCTBA YIIIOBOT0 KO3 dHUITMEHTA TPSIMOI
U pEIICHUH 3a]1a4, JIJIsl OTIPEICICHUS PACTIONIOKEHUS
MIPSIMOM.

IIpuMeHATH KOOPAUHATHI ITPU PEIICHUU T€OMETPHUUECKUX U
MPAKTUYECKUX 3a7a4, JIJIs TOCTPOCHHSI MAaTeMaTHIEeCKUX
MOJEeNel peasibHbIX 33/1a4u («METOJ KOOPJIUHATY).
IHosb30BaThCS IS TIOCTPOCHUS U UCCIICJOBAHU N

U (POBBIMH PECYPCAMH.

3HAKOMMTBLCH € HCTOPHUEI Pa3BUTHUS TEOMETPUU
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[IpaBunbHbIE
MHOT'OYT'OJIbBHUKH.
JImMHa OKpy»KHOCTHU U
[JI0I1ab Kpyra.
Brruncnenue miomanen

[IpaBunbHbIE
MHOTOYTOJIbHUKHU.
Ywucno n. JlauHa
OKPYKHOCTH, IyT1
OKPYKHOCTH.
Panuannas mepa

yria.
[Lnomans kpyra,

CCKTOpa, CCTMCHTA

DopMyIMpOBATH OIIPEIEICHUE ITPABUIBHBIX
MHOT'OYTOJIbBHUKOB, HAXOAUTH UX DJIEMEHTHI.
IHonb30BaThCs NOHATUEM JUIMHBI OKPYKHOCTH, BBEIEHHBIM
C IIOMOIIBIO NTPABUJIBHBIX MHOTOYTOJIBHUKOB, ONpeaeasiTh
YUCIIO T, JIUHY IyT'Y U paIUaHHYI0 MEpy yria.
IIpoBoauTH MEpexox OT paIuaHHON MEpHI yIiia

K FPalyCHOM U HA00OPOT.

OnpenensiTe IIOIAAb KPyTa.

BoiBoauTh hopmy.ibl (B rpagyCcHOM U pauaHHON Mepe)
JUIsL JUTMH 1yT, IUIOIAJeN CEKTOPOB U CErMEHTOB.
BoruncasTh mwiomaau GUryp, BKIOUAIOIIUX 3JIEMEHTHI
OKPYKHOCTH (Kpyra).

HaxoauTts ruiomany B 3aga4ax peajabHON )KU3HU

,HBI/I)KG:HI/I}I IINIOCKOCTH

[lonsiTue 0 NBM>XEHUU
MJIOCKOCTH.
[TapannenbHbIit
NEPEHOC, TOBOPOT
[Ipumenenune

[P PELICHUH 3a]a4

Pa30upars npuMepsl, WITIOCTPUPYIOLINE TOHATHS
JBUKCHHS.

@ opmMyJIHMpPOBATH OINPEACICHUS TapaIEIbHOTO MTEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPUH. BBIBOAUTH UX CBOWCTBA,
HAXOJMTb HETIOIBUKHBIE TOUKHU.

HaxoauTh IIEHTPBI U OCU CUMMETPUN MPOCTEHITUX PUTYP.
IIpuMeHATH MapayIeIbHbIN IEPEHOC U CUMMETPHIO IIPH
pEIIeHIH TeOMETPUUYECKHX 337124 (pa30oupaTh IPUMEPHI).
Hcnonb30BaTh 1)1 IOCTPOCHUS U UCCIIENOBAHUN

1 POBBIC PECYpPChHI

[ToBTOpEHUE, 0000IICHNE,
CUCTEeMaTHU3alvs 3HAHUI

[loBTOpEHUE
OCHOBHBIX ITOHIATUU U

OmnepupoBath NnoHATHAMU: DUTypa, TOUKA, IpsIMasi, yro,
MHOT'OYT'OJIbHUK, PABHOOEPEHHBIN U PaBHOCTOPOHHHUIA
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METOJ0B KypcoB 7—9
KJIacCOB, 000011IcH1E
Y CUCTEMATHU3aLHs
3HaHUM.
[Ipocreiimmue
r€OMETPUYECKUE
burypsl 1 ux
cBolicTBa. M3mepenue
FEOMETPUYECKUX
BEJINYMH.
TpeyroabHUKH.
[TapannenbHbie U
NEePIEHIUKYIISIPHBIE
psIMBIE.

OKpy»X HOCTb U KpYT.
I'eomeTpuueckue
IIOCTPOEHUS. YTJIbI
B OKPY’KHOCTH.
Bnucannsie u
ONMCaHHBIE
OKPY’KHOCTH
MHOT'OYT'OJIbHUKOB.
[Ipsamas u
OKPY’KHOCTb.
YUeThIpEXYrOIbHUKH.
Bnucanneie

TPEYTrOJAbHUKH, IPSIMOYTOJILHBIN TPEYrOJIbHUK, MEINaHa,
OUCCEKTprCa U BBICOTA TPEYTOJIbHUKA, TTApaLIeIOrPaMM,
poMO, MPSIMOYTOJIbHUK, KBaJpaT, TPAMEIHs; OKPYKHOCTD,
KacaTeJabHas; paBEeHCTBO U nojodue uryp,
TPEYTrOJIbHUKOB; MAPAUICIbHOCTh U EPIEHIUKYISIPHOCTD
IPSIMBIX, YTOJI MKy MIPSMBIMU, CHMMETPHUSI OTHOCUTEIHHO
TOYKHU U MPSMOM; IJIMHA, PACCTOSIHUE, BEJIMUMHA YTJIa,
IJI0IIab, IEPUMETD.

Hcnoab3oBath popmyJibl: IEpuMeETpa U IJIOMIATN
MHOT'OYT'OJIbHUKOB, JIJTHHBI OKPYKHOCTH U TUIONIAU KPyTa,
00bEMa IPSIMOYTOJILHOTO TIapaUIeIeuIe/1a.
OnepupoBaTh NOHATHIIMH: TIPSIMOYTOJIbHAS CUCTEMA
KOOPJMHAT, BEKTOP; HCMOJb30BATH 3TH MOHIATHUS JJIs
MPECTABJIICHUS TaHHBIX U PEIICHUA 3a/1a4, B TOM YHCJIE

U3 IPYyTruX y4eOHBIX MPEIMETOB.

PemaTp 3a1a4m Ha NOBTOPEHNE OCHOBHBIX MTOHATHIHA,
WJUTIOCTPAIMIO CBA3EU MEXKy pa3IMYHbIMU YacTsAMH Kypca.
BopiOupaTrs MeToa J1s peLICHUS 3aauu.

Pemiath 3aga4m 13 MOBCceIHEBHOM KU3HU
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U OTIMCAHHBIE
YETHIPEXYTOJIbHUKHU.
Teopema ITudaropa u
Hayvasa
TPUTOHOMETPHUH.
Pemenne o0umx
TPEYTrOJIbLHUKOB.
[IpaBunbHbIE
MHOT'OYTOJIbHUKH.
[TpeobpazoBanus
IUIOCKOCTH.

JBmxkenus. [Togobue.

CummeTpusi.
IInmomans.
Brerunucnenue
rorormaaei. Imomanu
oI00HBIX uryp.
JlexapToBbI
KOOPJMHATHI HA
IUIOCKOCTH.

BekTopsl

Ha IJIOCKOCTH

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

68
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OEJAEPAJIBHASA PABOYASA IIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA» B /-9 KIIACCAX

HOACHUTEJIBHASA 3AIITMCKA

B coBpeMeHHOM 1M(POBOM MHUpPE BEPOATHOCTb M CTATUCTHKA MPUOOPETAIOT BCE
OOJIBITYIO0 3HAYMMOCTb, KaK ¢ TOYKH 3PEHUS MTPAKTUICCKUX MPUIIOKESHUM, TaK U UX POIH
B 00pa3oBaHUM, HEOOXOJIMMOM KaxaoMy udenoBeKy. Bospactraer umcino mnpodeccuii,
Npy OBIAJACHUHM KOTOPBIMHU TpedyeTcss Xopolras Oa3oBas MOATOTOBKa B oOjacTu
BEPOSITHOCTH M CTATUCTHUKH, TaKas MOJArOTOBKA BayKHA JIJIsl MPOIOJIKESHHSI 00pa30BaHUs U
IS YCTIETHOW MTPO(heCcCHOHATEHOM Kaphephl.

Kasx1b1il 4etoBeK MOCTOSTHHO MPUHUMAET PEIICHUS Ha OCHOBE UMEIONINXCS Y HETO
JTaHHBIX. A 11 0OOOCHOBAaHHOT'O TPHUHATHS PEIICHUS B YCIOBHUSIX HEIOCTATKAa WM
u30bITKa HHPOpMAIIMU HEOOXOAMMO B TOM YHCJIE XOpOIIo CcHOPMHUPOBAHHOE
BEPOSITHOCTHOE M CTATHCTHYECKOE MBIIIICHHUE.

VIMeHHO T03TOMY OCTPO BCTaja HEOOXOIUMOCTh CHOPMHPOBATH Y OO0YUAIOITHXCS
(YHKIIMOHAIBHYIO TPaMOTHOCTh, BKJIFOYAIONIYI0 B ce0s B KauyecTBE HEOTHEMIIEMOM
COCTaBIIAIOIICH YMEHHE BOCIPUHUMATh W KPUTHYCCKH aHAJTU3UPOBATh MH(OOPMAIHUIO,
NPE/ICTABIICHHYIO B Pa3IMYHBIX (hopMax, MOHUMATh BEPOATHOCTHBIN XapaKkTep MHOTHUX
pEeaNbHBIX MPOIECCOB U 3aBUCUMOCTEH, MPOU3BOAUTH MPOCTEHUIINE BEPOSITHOCTHHIE
paCYETHI.

3HaKOMCTBO B Y4eOHOM Kypce€ C OCHOBHBIMU MpUHIUIAMH cOOpa, aHaiu3a U
Npe/CTaBlIeHUs] JaHHBIX M3 Pa3IMYHbIX cdep KU3HU OOIIecTBa W TOCyIapcTBa
npuoOiaer oOydJaroIIuxcsi K OOIIECTBEHHBIM HHTepecaMm. V3ydeHWe OCHOB
KOMOMHATOPUKHM pa3BUBAET HABBIKM OpraHu3aldud mepedbopa M mojcyéTa uwucia
BapHaHTOB, B TOM YHCJIE B MPUKIAIHBIX 3ajladyaX. 3HAKOMCTBO C OCHOBAaMHU TEOPHU
rpadoB co3maéT mMareMatnueckuil ¢GyHAaMeHT I (HOPMUPOBAHUS KOMIICTEHIIHMA
B oOmactu uHpopMaThKku W IUEGPOBBIX TexHoJOrui. [IpM M3ydeHUM CTAaTUCTHKUA M
BEPOSITHOCTA OOOTAIIAIOTCS TMPEACTABICHUS OO0YYaIOIMUXCS O COBPEMEHHOW KapTHUHE
MHpa U METOJIaX €ro MCCIeN0BaHus, (OPMUPYETCS TOHUMAHHUE POJU CTATUCTUKH KaK
HMCTOYHUKA COIHMAIBHO 3HAYMMOW WHGOPMAIMK MW  3aKJIAJIBIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIIJICHUSI.

B cooTBeTCTBUU C NaHHBIMHU IEISIMU B CTPYKTypE MPOrpaMMbl y4eOHOTO Kypca
«BeposTHOCTB M CTATUCTUKA» OCHOBHOTO OOIIEro 00pa3oBaHMs BBIICICHBI CIEIYIONTNE
conepkarenbHO-MeToauueckne nuHuM: «lIpencraBneHue MaHHBIX W ONMUCATEIbHAsS
CTaTHCTHKa», «BeposTHOCTEY, «ONeMEeHTh KOMOMHATOPUKH», «BBeneHue B TEOPHIO
rpadoBy.

Conepxxanne mmann «lIpencraBneHne MaHHBIX W OMHCATENbHASs CTATUCTUKAY
CIIY’KUT OCHOBOM I POPMHUPOBAHMS HABBIKOB PabOThI ¢ MH(GOPMAIIUEH: OT YTCHUS U
WHTEpTpeTanui WHGOPMAIUU, TNPEACTAaBICHHOW B Ta0nWIax, Ha auarpaMmax u
rpadukax, 10 cOopa, MPEACTaBICHHWS W aHAIW3a JJaHHBIX C HCIIOJIB30BAaHUEM
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CTaTUCTHUYECKUX XapaKTEepPUCTUK CpeAHUX M pacceuBaHud. Pabotas ¢ naHHBIMH,
oOydaromuecs: ydaTrcsli CUYUTBIBAaTh M HWHTEPIPETUPOBATh JIAHHBIE, BbIJIBUTATh,
apryMeHTHpPOBAaTh U KPUTUKOBATH MIPOCTENIIINE TUIIOTE3bI, PA3MBIILIATE Haj (hakTOpamu,
BBI3BIBAIOIMMHM HW3MEHYMBOCTh, M OLICHUBAaTh HMX BIUSHUE HAa pPACCMaTPUBAEMBIC
BEJINYMHBI U ITPOLIECCHI.

NHTYyuTHBHOE IIpEACTaBIEHUE O CIy4YalHOM MW3MEHYMBOCTH, MCCIEI0BAHUE
3aKOHOMEPHOCTEH U TEHJAECHLUW CTAaHOBUTCS MOTHUBUPYIOLIEH OCHOBOM Ui U3y4ECHUS
TEOPHUH BEPOSTHOCTEN. bOpIIOE 3HaUCHNE UMEIOT IPAKTUYECKUE 3a1aHUS, B YACTHOCTHU
OMBITHI C KJIACCUYECKUMH BEPOSITHOCTHBIMU MOJEIISIMH.

[loHsiTHE BEpOSATHOCTH BBOJUTCS KaK MEpa MPaBAONOA00HUs CIy4allHOIO COOBITHS.
[Ipu n3yyeHnu yueOHOTO Kypca o0ydaronuecs 3HaKOMSITCS ¢ MPOCTEUIIMMU METOJIaMU
BBIYMCIICHUSI BEPOATHOCTEM B CIyYalHBIX OKCIEPUMEHTaX C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU HUCXOAAaMU, BEPOATHOCTHBIMU 3aKOHAMH, MO3BOJISIOIIUMHU CTABUTH U
pematb Oosee cioxkHbIEe 3a7aud. B y4eOHBINH Kypc BXOAST HauyajbHbIE MPECTaBICHUS
O CITy4ailHbIX BEIMYMHAX U UX YHCIIOBBIX XapAKTEPUCTUKAX.

B pamkax y4yeOHOro Kypca OCYIIECTBIISIETCSI 3HAaKOMCTBO OOydYarouiuxcs
C MHOYKECTBAMU M OCHOBHBIMHU OIIEpallMsIMM HaJl MHOYKECTBAMHU, pacCcMaTPUBAIOTCS
OpUMEphl MPUMEHEHUS U1 PELICHUS 3a/Jad, a TakKe HCIOJIb30BaHUS B JPYTrHX
MaTeMAaTUYECKUX KypcaX U yUeOHbIX ITpeIMETax.

B 7-9 xiaccax uzydaercst yueOHbIN Kypc « BepoATHOCTb U CTaTUCTUKA», B KOTOPBIN
BXOIAT paszaeinsl: «lIpencraBiaeHue HaHHBIX UM ONMCATENbHAsA CTAaTUCTUKAY,
«BeposTHOCTEY», «DeMEHThl KOMOMHATOPUKNY, «BBeZieHe B TEOPHIO rpadoBy.

OOmiee 4YnCIO YacoB, PEKOMEHJOBAHHBIX JUIA H3y4yeHUs Y4eOHOro Kypca
«BepositHOCTh M cTatHcTHKay, — 102 vaca: B 7 kiacce — 34 vaca (1 vac B Hemenio),
B 8 kiacce — 34 gaca (1 gac B Hegemo), B 9 kiaacce — 34 yaca (1 yac B Hezemio).

COJEPXAHUE OBYUYEHUA
7 KIIACC

[IpencraBienne AaHHBIX B BUAE TaOiWIl, auarpamm, TpaduKoB. 3aroTHEHHE
Ta0JINII, YTEHWE W MOCTPOCHUE TUarpaMm (CTOJOUKOBBIX (CTOIOYATHIX) M KPYTOBBIX).
Urenne rpadukoB peanbHBIX MpolieccoB. M3Bnedenue uHopmanuum U3 auarpamMm U
Ta0JINII, UCTIOIH30BAHUE U UHTEPIPETAIUS IaHHBIX.

OnucartenpHas CTAaTUCTUKA: CpenHee apudmeTwdeckoe, MeaWaHa, pa3Mmax,
HanOOJIbIIICe U HAMMEHBIIIEE 3HaYCHUST HA00pa YMCIIOBBIX TaHHBIX. [[puMeps! CirydaitHoM|
M3MEHYUBOCTH.

CrydaliHbII SKCIIEpUMEHT (OTIBIT) U CiTy4aitHoe coObiTre. BeposTHOCTH U YacToTa.
Ponp ManoBepOATHBIX M MPAKTUYECKH JIOCTOBEPHBIX COOBITMI B MpUpPOAE U B
oOmrectBe.MoHeTa U UrpajibHasi KOCTb B TEOPUH BEPOSITHOCTEH.

I'pad, Bepumna, pedpo. Crenenpb BepinHbl. Yuciao pédep u cymMapHasi CTEIEHb
BepuinH. [Ipencrasinenue o csizHocTH rpada. Ienu u nuknsl. [Iytu B rpadax. O6xon
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rpada (sinepoB nyTh). I[lpeacraBnenue o6 opueHTUpoBaHHOM rpade. Pemenue 3agau
C IOMOIIIBIO TPadoB.

8 KVIACC

[IpencraBnenue NaHHBIX B BUJE TaOJINII, TUarpaMM, rpad)uKkoB.

MHOK€eCTBO, 3JIEMEHT MHOXECTBA, MOJAMHOXECTBO. Onepanuu HaJl MHOXECTBAMH::
oObeuHEHUE, MepecedyeHue, aononHeHne. CBoHCTBa onepauuil HaJl MHOKECTBAMM:
IIEPEMECTUTENIBHOE, COUETATENBHOE, PACIIPEEIUTENBHOE, BKIIOUeHUs. Mcronb30Banue
rpaUyecKoro MPEICTABICHUS MHOXECTB JJISI ONHUCAHUS PEajbHBIX MPOIECCOB H
SIBJICHUM, TIPU PEIICHUM 3a/1a4.

N3mepenne paccemBanHusd JaHHBIX. Jlucmepcuss W CTaHIAPTHOE OTKIOHEHHUE
YUCJIOBBIX Ha0OPOB. J[narpamma paccenBaHusl.

DneMeHTapHbIe COOBITHA ciydaiiHoro omnbiTa. Ciayuyalinple coObITUS. BeposiTHOCTH
coObITHH. ONBITEI ¢ PAaBHOBO3MOXKHBIMH DJIEMEHTapPHBIMH COOBITUSIMU. CirydalHbBIN
BbI0Op. CBSI3b MEXKy MaJOBEPOSTHBIMU M TMPAKTHUYECKH JTOCTOBEPHBIMU COOBITUSIMU
B IIPUPOJIE, OOIIECTBE U HAYKE.

JlepeBo. CBoiicTBa J1I€pEeBbEB: €AMHCTBEHHOCTh MYTH, CYIIECTBOBAHUE BUCSYEH
BEPIIHMHBI, CBA3b MEXKIY YUCJIOM BEPIIMH U 4ucioM pé&bep. IlpaBuiio ymHOKEHUS.
Pemenue 3aay ¢ moMouisio rpados.

[IpotuBomnonoxueie coobiTUd. uarpamma Diinepa. O0beIMHEHNUE U TIepECeUCHHe
coopiTuii. HecoBmecTHbie coObITUsS. DopMyna CIIOXKEHUS BEPOSTHOCTEH. YCloBHas
BepoaTHOCTh. [IpaBuno ymuoxenus. HezaBucumble coObiTus. IlpencraBienue
JKCIEpPUMEHTA B BHUJAE JepeBa. PemieHue 3agad Ha HAXO0XKIACHUE BEPOSTHOCTEM
C IOMOILBIO JEPEBA CIYyYalHOr0 SKCIIEpUMEHTA, AUarpamMm Jdiliiepa.

9 KJIACC

[IpencraBienne NaHHBIX B BHUJIIE TaOJHI], AUArpaMM, rpaQukoB, WHTEPHpPETALIUS
TaHHBIX. YTeHUE ¥ MOCTPOCHUE TAa0JINII, TUarpaMm, rpauKoB MO peaJbHbIM JIaHHBIM.

[lepecranoBku u ¢aktopuan. CodeTaHuss U UYUCIO CoOuYeTaHUU. TpPEeyroJbHUK
[Tackans. Pemenune 3amad ¢ uCNosib30BaHMEM KOMOUHATOPUKH.

I'eomerpuueckass BeposiTHOCTh. Ciy4dallHBI  BBIOOpP TOYKH U3 (QUTYPHI
Ha IUIOCKOCTH, U3 OTPE3KA U U3 IyT'M OKPYKHOCTH.

UcneiTanue. Yenex u Heyaadya. Cepust McObITaHUNA 70 mepBoro ycmexa. Cepus
ucneiTannii bepaymm. BeposTHOCTH COOBITHII B cepyu UCTIBITaHUN bepHym.

CnyvailHass BeIWYMHA W paclpelesieHue BeposiTHOCTed. MareMaTtuueckoe
oXxuaaHue u aucriepcus. [Ipumepsl MaTteMaTHUEeCKOro 0KUAAHUSI KaK TEOPETUUYECKOTO
CPEHEr0 3HAYCHUS BEIWYMHBL. MaremMaTudecKkoe 0XXUIAHHWE U JUCIEPCHS CIIy4allHON
BEJIMYMHBI «YHCJIO YCIEXOB B CEPUU UCIBITAHUN bepHyIn».

[TonsiTue o 3akoHe OoJbIIKX yncell. 3MepeHre BeposSTHOCTEN C TOMOILbIO YaCTOT.
Ponrr u 3HaueHue 3akoHa  OOJBIIMX 4YHWCEeN B NOPUPOJE U OOUIECTBE.
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INPEJMETHBIE PE3YJIBTATBI

[IpeamerHble pe3ynbTaThl OCBOCHHS MpPOrpaMMbl y4e€OHOTO Kypca K KOHILY
oOydeHus B / KJacce:

Yurate uHOpMaALMIO, TNPEACTaBICHHYIO B Talnulax, Ha JguUarpaMmmax,
MPEACTABIIATH JaHHBIE B BUJIE€ TAaOJIUL, CTPOUTH AHArpaMMbl (CTOJIOUKOBBIE (CTOIOYATHIE)
U KPYrOBBI€) 110 MACCUBAM 3HAUYCHHM.

OnuceiBaTh U UHTEPIIPETUPOBATH PEAIbHBIE YHCIIOBBIE TAHHbBIE, MPEICTaBICHHbIC
B TaONMIax, HA AMarpammax, rpapukax.

Hcnonb3oBaTh A OMMCAHMS JTAHHBIX CTATUCTUYECKHE XapaKTEPUCTHKHU: CpelIHEe
apumeTnieckoe, Meinana, HauOoblllee 1 HAUMEHbLIEE 3HAYEHUS, Pa3Max.

Wmets nipesicTaBiaeHue o cyyailHOM U3MEHUYMBOCTH Ha MpUMeEpax 1eH, PU3nIeCcKuX
BEJIMYMUH, AHTPOIOMETPUUECKUX AaHHBIX, UMETh MPEACTABICHUE O CTATUCTUUYECKON
YCTOWUYHUBOCTH.

[IpenmeTHBIC peE3yabTaThl OCBOCHHUS TMPOrpaMMbl YYEOHOrO0 Kypca K KOHITY
oOydeHus B 8 kJacce:

W3BnekaTs U npeoOpa3oBbIBaTh HH(GOPMAIUIO, MPEACTABICHHYIO B BUIE TaOJIHIL,
auarpaMm, rpa@uKoB, IPEICTABISATh JaHHBIE B BUJIE€ TA0JINII, AUarpamMm, rpaduKoB.

OnuchIBaTh TaHHBIE C TOMOIIBIO CTATUCTUYECKUX MMOKA3aTeNel: CPEIHUX 3HAUYCHUM
U Mep pacceuBaHus (pazMax, JUCIEPCUS U CTAHAAPTHOE OTKIIOHEHHUE).

HaxoauTh 9acTOThl YMCIOBBIX 3HAYEHUM M YaCTOTHl COOBITUH, B TOM YHCIE
0 pe3yJbTaTaM U3MEPEHUN U HAOIIOICHUM.

HaxonuTh BEpOSTHOCTH CIIy4allHBIX COOBITHH B OIBITAX, 3HAs BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUH, B TOM 4HCJIE€ B ONBITaX C PaBHOBO3MOXXHBIMH
AIIEMEHTAPHBIMUCOOBITUSIMH.

Hcnonb3oBaTh Tpaduueckue MOMAENTU: JIEPEBO CIYYaHOrO0 HSKCIEPUMEHTA,
auarpamMMebl Diisiepa, YuciaoBas mpsmasi.

OnepupoBaTh MOHATUSMH: MHOKECTBO, MOJMHOKECTBO, BBINOIHATH OIEpPALNU
HaJl MHOKECTBaMU: OOBEIMHEHHE, IEPECEUCHUE, TOMIOJHEHUE, IEPEUHUCIIAThH 3JIEMEHTHI
MHOJKECTB, IPUMEHSITh CBOMCTBA MHOYKECTB.

Hcnonp3oBaTh Tpaduueckoe MpecTaBICHUE MHOXKECTB M CBSI3€M MEXIy HUMH
JUI. OMMCAHMS MPOLECCOB U SIBJICHUM, B TOM YHUCJE NPU PELICHUM 33Jad U3 JIPYyTUX
y4eOHBIX MTPEIMETOB U KYypPCOB.

IIpeameTHBIe pe3ynbTaThl OCBOCHHS TIPOrpaMMBlI y4eOHOTO Kypca K KOHITY
oOydeHus B 9 kJacce:

N3Bnekars u mpeoOpa3oBbIBaTh MHPOPMAIMIO, MPEACTABICHHYIO B PAa3IUYHBIX
HMCTOYHUKAX B BUJE TaOJHll, quarpamm, rpaukoB, NpeACTaBIsATh AaHHbIE B BHUJE
Tadnu, JIarpamm, rpauKoB.
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Pemate 3amauM  OpraHM30BaHHBIM  NEepeOOpPOM  BapUaHTOB, a  TaKXKe
C UCIOJIb30BAHUEM KOMOMHATOPHBIX IPABUI U METOOB.

Hcnonb30BaTh OnUcaTeNIbHbIE XapAKTEPUCTUKHU 1JIs1 MACCUBOB YHCJIOBBIX JAHHBIX,
B TOM YMCJIE CPEAHUE 3HAUYCHUS U MEPbI PaCCEUBAHUSI.

HaxoauTe 4acToThl 3HAYEHUH M YacTOThl COOBITUS, B TOM YHUCIE TMOJIb3YSICh
pe3ysibTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOEHU M.

HaxoauTe BEpOATHOCTH CIydyalHbBIX COOBITHI B M3YYEHHBIX ONBITaX, B TOM YHUCIE
B OIBITAX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMHU COOBITUSIMU, B CEPHSIX HCIBITAHUN
110 TIEPBOI'O yCIexa, B CEPUAX UCHBITAHUN bepHysum.

HNmets nipencTaBiieHUE O CIy4alHON BEJIMYUHE U O PACIIPEIECIIEHUN BEPOSITHOCTEM.

Nmerps mnpencraBieHre O 3aKOHE OOJIBIIMX YHUCEN KaKk O [MPOSIBICHUU

3aKOHOMEPHOCTH B CIIy4YallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBLIUX YUCEN
B IIPUPOJIE€ U OOILIECTRE.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumenoBanue paznena |KonmuectBo OCHOBHOE cojiep)KaHue OCHOBHBIE BU/IBI ICSITEIHLHOCTH 00YyYaIOIIUXCS
(Tembl) Kypca 4acoB
[IpencraBienne JaHHBIX 7 [IpencraBienue JaHHBIX OcBauBaTh cIOCO0OBI IPE/ICTABIICHUS

B Tabymmax. [IpakTudeckue
BBIYUCIICHUS 110 TAOJTMYHBIM
JNaHHBIM. VI3BJIcUeHHE U
WHTEPIIPETAINS TAOJIHIHBIX
naHHbIX. [IpakTHYeckas
pabota «Talmuby.
I'paduueckoe
MpeACTaBIeHNE JaHHBIX

B BUJIC KPYT'OBBIX,
CTOJIOMKOBBIX (CTOI0YATHIX )
nrarpamm. UrteHue u
MOCTPOCHHE JTHarpaMM.
[Tpumepb neMorpadpuaeckux
JTarpamM.

[MpakTuyeckas pabora
«JlmarpaMmMbD»

CTATUCTUYECKUX JAHHBIX U YUCIIOBBIX MaCCUBOB
C TIOMOIIIIO TAOJIHI] ¥ IUATPaMM C UCIIOJIH30BaHUEM
aKTyaJbHBIX M BaXHBIX TaHHBIX (JeMorpaduieckue
JIaHHBIE, TTIPOU3BOJICTBO MPOMBIIIICHHOU U
CEIBCKOX03MCTBEHHON MIPOYKIINH, OOIIICCTBEHHBIS
Y TIPUPOJTHBIC SIBIICHHS).

H3yuyaTh MeTOaBI pabOTHI C TAOIHMYHBIMU U
rpauecKUMU MPEACTABICHUSIMU JTaHHBIX

C TIOMOIIBIO ITU(GPOBBIX PECYPCOB B XOJ€
MPAKTUYECKUX paboT

OmnucarenbHas CTaTUCTHKA

Yucnossie HaOopel. CpenHee
apupMeTHIEeCcKOe.
MenauaHa 4uciioBoro Habopa.

OcBauBaTh NOHSATHS: YUCIIOBOM HAOOP, Mepa
LHEHTpaJIbHON TeHACHIUU (Mepa UEHTPa), B TOM YHCIIE
cpeaHee apupMETHICCKOE, METHaHA.
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Y CTOMYUBOCTh MEIUAHBI.
[Ipaktuueckas pabora
«CpenHue 3HaYCHUs.
Haubounrpliiee 1 HauMeHbIIIEE

3HA4YEHUS YUCIIOBOTO HAbopa.

Pa3zmax

OnucpIBaTh CTATUCTUYECKNE JAHHBIE C TOMOILBIO
cpenHero apupMeTUYecKoro u MeJuansl. Pemars
3a/1a4u.

N3yyaTs CBOMCTBA CPEIHUX, B TOM YUCIIE

C IOMOUIbIO U(POBBIX PECYPCOB, B XO/E
PAKTUYECKUX padoT.

OcBauBaTh NOHATHS: HAUOOJIbIIIEE U HAMMEHBIIIEE
3HAYEHMS YUCIIOBOI'O MaCCHUBA, pa3Max.

Pemats 3aga4u Ha BEIOOp criocoba onucaHus
JAHHBIX B COOTBETCTBUU C IPUPOJOI JaHHBIX U
LEIAMU UCCIIEIOBAHUSA

CinyuaiiHasi UBMEHUYUBOCTD

CnyyaitHast "BMEHYMBOCTD
(mpumepsr). YactoTa
3HAUYEHUU B MAaCCHBE
JNaHHBIX. ['pynmupoBka.
['uctorpammsi.
[TpakTryeckas pabota
«CyyaitHasi UBMEHUYHUBOCTH

OcBauBaTh NOHATHS . YACTOTA 3HAYCHUM B MaCCUBE
JTAHHBIX, TPYNIUPOBKA JAaHHBIX, THCTOTpaMMa.
CTpouTh ¥ aHAJIU3UPOBATH TMCTOIPAMMBI,
noAOUPATh NOAXOSIINHN IAr TPYIITUPOBKHU.
OcBauBaTthb rpaduecKre IpeaCTaBICHUS pa3HbIX
BHUJIOB CIIY4YaliHOM U3MEHUYUBOCTH, B TOM YHCJIE

C TIOMOIIIBIO ITU(GPOBBIX PECYPCOB, B X0
MPaKTUIECKON PaboThI

Brenenue B Teoputo rpadoB

I'pad, Bepmmua, pedpo.
[IpencraBienue 3ama4un

¢ momorsio rpada. CreneHn
(BaJIEHTHOCTh) BEPIIUHBI.
Yucno pébep u cymmapHas
creneHp BepuH. Llens n

OcBauBath NoHsITUS: Tpad, BepuHa Tpada, pedpo
rpada, cTenenb (BaJCHTHOCTh BEPIIUHBI), LIETb U
ITUKJT.

OcBauBaTh NOHATHS: TYTh B rpade, dIepoB MyTh,
00xox rpada, opueHTHPOBAHHEIH Tpad.

PemiaTp 3a1a4M Ha ITOMCK CYMMBI CTENIEHEN BEPIIMH
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nuki. [lyTe B rpage.
[IpencraBneHue o CBA3HOCTHU
rpada. O6xox rpada
(9HIIEPOB MYyTH).
[IpencraBnenue

00 OpUEHTUPOBAHHBIX

rpadax

rpada, Ha mouck odxoja rpada, Ha TOUCK MyTen

B OPUEHTHPOBAHHBIX Ipadax.

OcBauBaTh ClIOCOOBI TPEJCTABICHUA 3a/1a4 U3 Kypca
anreOpbl, TEOMETPUH, TEOPUH BEPOSTHOCTEH, IPYTrUX
IPEIMETOB C MOMOILIBIO rpadoB (KapThl, CXEMBI,
AIIEKTPUYECKHE LIETH, PYHKIIMOHAIBHEIC
COOTBETCTBHSI) HA IpUMEpax

BeposiTHOCTH 1 yacToTa
CITy4aHOT'O COOBITHS

CiyyaiiHblil ONBIT U
Cly4yaiiHOE COOBITHE.
BeposTHOCTE ¥ yacToTa
cobbITHs. Posb
MaJIOBEPOSITHBIX U
MPAKTUYECKHU TOCTOBEPHBIX
cOOBITHI B IpUpOJIE U

B oOmectBe. MoHeTta u
UrpajgbHasi KOCTh B TEOPUU
BEPOSITHOCTEU.
[TpakTryeckas pabora
«YacToTa BhIMaICHHS OpJIay

OcBauBaTh NOHATHS: CIIyYalHbIN ONBIT U
Clly4aitHoe COOBITHE, MaJIOBEPOSITHOE U MPAKTUYECKH
JIOCTOBEPHOE COOBITHE.

N3yuyaTh 3HAUMMOCTH MaJOBEPOSITHBIX COOBITUI

B IIPUPOJI€ U OOILIECTBE HA BAXKHBIX TpUMEpPax
(aBapuu, HECYACTHBIE CIy4aH, 3al[UTa IEPCOHAIBHOM
uH(pOopMaIy, epegava 1aHHbIX).

N3y4aTh poJib KIIACCUYECKUX BEPOATHOCTHBIX
MoJiesiei (MOHETa, UrpajbHasi KOCTh) B TEOPUU
BEPOSITHOCTEU.

Hao6uroaaTh 1 M3y4aTh 4acTOTY COOBITHHA B TPOCTHIX
HKCIIEPUMEHTAX, B TOM YHUCJIE€ C TIOMOIIBIO ITU(GPOBBIX
pECYpPCOB, B XO€ IPAKTUYECKON pabOThI

O06o061IenueE,
cUcTeMaTHh3anus 3HaHUU

[IpencraBineHue JaHHBIX.
OnucarenbHasi CTAaTUCTHKA.
BeposTHOCTB CiiydaitHOTO
COOBITHS

IHoBTOPATH H3yYEHHOE U BHICTPANBATH CUCTEMY
3HaHUM.

Pematsb 3aga4m Ha NIpeCTaBICHUE U ONUCAHUE
JTAHHBIX C TTOMOIIIBIO U3YUYEHHBIX XapPAKTEPUCTHK.
OO0cyxaaTh NnpuUMepbI CTyYaHBIX COOBITHIA,
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MaJIOBEPOATHBIX U IIPAKTUYECKHU JOCTOBEPHBIX
CIIy4ailHBIX COOBITHI, UX POJIU B IPUPOJE U KU3HU
YeJI0BEKa

OBUIEE KOJIMYECTBO 34
JACOB I10 ITPOT PAMME
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8 KIJACC
HaumenoBanue paznena |KonnuecTBo OcHOBHOE cojiepKaHue OCHOBHBIE BU/IBI ICSATEIBHOCTH 00 Yy4aIOIUXCS
(Tembl) Kypca 4acoB
[loBTOpEHUE Kypca 4 [IpencraBienue TaHHBIX. IHoBTOPATHL U3YYEHHOE U BHICTPANUBATH CUCTEMY

7 xiacca

OnucarenbHasi CTATUCTHKA.
CiyyaiiHasi ”3BMEHYUBOCTb.

Cpennue uuciaoBoro Habopa.

Crny4aitHbie COOBITHSI.
BeposTHOCTH 1 4aCTOTHI.
Knaccuueckue moaenu
TEOPHUH BEPOSITHOCTEH
MOHETa U UTrpajbHasi KOCTh

3HaAHUH.

Pemats 3a1auun Ha NPEACTABIEHNUE U ONMCAHUE
JIAHHBIX C MIOMOUIbIO N3YUYEHHBIX XapaKTEPUCTHUK.
PemaTs 3a1a4um Ha npeCTaBICHUE TPYNITUPOBAHHBIX
JTAHHBIX W OIMUCAHUE CIYYalHON U3MEHYUBOCTH.
Pemats 3a1auun Ha ONpEIEICHUE YACTOTHI
CITy4alHBIX COOBITUHN, 00CYKIEHUE PUMEPOB
CITy4alHBIX COOBITUI, MaJIOBEPOSTHBIX U
MPAKTUYECKH JOCTOBEPHBIX CIIYYaWHBIX COOBITUH, UX
pOJIY B IPUPOJIE U KU3HU YEITOBEKA

OnucareapbHasg CTATUCTHKA.
PaccenBanue naHHBIX

Otkiionenus. JJucnepcust
YHCJIOBOTO Habopa.
CrangapTHOE OTKIIOHEHHUE
YHCJIOBOr0 Habopa.
Jlnarpammbl paccernBaHus

OcBauBaTh NOHATHSA: TUCIIEPCUS U CTAHJAPTHOE
OTKJIOHEHME, UCIIOIb30BATh ITU XapaKTEPUCTUKU
JUISL ONIMCAHUs PACCEUBAaHUS JAaHHBIX.

BeiaBuraTh runore3bl 00 OTCYTCTBUU WU HAJTUYUHU
CBSI3U M0 THarpamMMaM PacCEUBaHMUS.

CTpouthb auarpaMmbl pacCeUBaHUs 10 UMEIOIIUMCS
JTaHHBIM, B TOM YHCJIE C TOMOLIBIO KOMIIBIOTEPA
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MHoOXkecTBa

MHO0XeCTBO, TOAMHOKECTBO.
Oneparuu Hax
MHOKECTBAMH:
o0beIMHEHNE, TIEpEeCeUCHuE,
JOTIOJTHEHUE.

CaoiicTBa onepauuii

Ha/I MHOXKECTBAMU:
NEPEMECTUTENBHOE,
coueTaTeNbHOE,
pacnpeieIuTeNbHOE,
BKITFOUCHHSI.

I'paduueckoe
IpeCTaBIICHUE

MHO’KECTB

OcBauBaTh NOHATHUSA. MHOXECTBO, JJIEMEHT
MHOKECTBA, MOJIMHOKECTBO.

BbINOJHATH ONlepanMu HaJl MHOKECTBAMU:
o0OBbeMHEHUE, IEPECEUEHUE, TOMIOJIHEHHUE.
HMcnoab30BaTh CBOMCTBA: IIEPEMECTUTEIILHOE,
COUYETATENIbHOE, PACIIPEAEIUTENBHOE, BKIIFOUEHUS.
Hcnonb3oBaTh rpaguueckoe npeacTaBieHue
MHO>KECTB MPU ONMCAHUM PEabHBIX POIIECCOB U
SIBJICHUH, TIPU PEIICHUH 3a/1a49 U3 IPYTUX yIeOHBIX
MPEIMETOB U KYpCOB

BeposTHOCTH cily4aitHOTO
COOBITHS

DneMeHTapHbIe COOBITHS.
Cny4aitHbie COOBITHS.
biaronpusgrcTByromme
AJIEMEHTapHBIC COOBITHS.
BepositHOCTH COOBITHIA.
OnBITHI ¢ PAaBHOBO3MOKHBIMH
AIIEMEHTAPHBIMHU COOBITUSIMH.
CrnydaliHblil BEIOOD.
[TpakTuyeckas pabora
«OnBITHI

C PaBHOBO3MOYKHBIMHU

OcBauBaTh NOHATHSA: DJIEMEHTAPHOE COOBITHE,
Clly4aitHoe cOOBITHE KaK COBOKYITHOCTh
0JIarONPHUATCTBYIOIIMX AJIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOXHBIE IJIEMEHTAPHbBIE COOBITHSI.
Pemats 3a1aun Ha BBIYMCIICHUE BEPOATHOCTEMN
COOBITHIA 110 BEPOATHOCTSIM 3JIEMEHTAPHBIX COOBITUI
CJIy4aWlHOTO OMBITA.

Pemats 3a1a4m Ha BEIYUCIICHUE BEPOSTHOCTEMN
COOBITHI B OIBITAX C PABHOBO3MOKHBIMH
DJIEMEHTAPHBIMHU COOBITHSIMU, B TOM YHUCIIE

C TIOMOIIIBIO KOMIIBIOTEPA.
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3IIeMEHTapPHBIMHU
COOBITUSIMU

IIpoBoaUTH U U3y4YaTh ONBITHI

C PaBHOBO3MOXHBIMH 3JI€MEHTAPHBIMU COOBITUSIMU
(c UCTI0IB30BAHUEM MOHET, UTPAIbHBIX KOCTEH,
JIpYTUuX Mojiesiel) B X0Z€ MPaKTUIECKON paboThl

Brenenue B Teoputo rpadon

Hepeso. CBoiicTBa gepeBa:
€AMHCTBEHHOCTb MYyTH,
CYLIECTBOBAaHUE BUCAYEH
BEPLIMHBI, CBA3b MEKIY
YHUCJIOM BEPIIUH U YHACIOM
pé6ep. IlpaBmino ymMmHOKEHUS

OcBauBaTh NOHATHS: JIEPEBO Kak rpad 6e3 nukia,
BHCsIYasl BepIIMHA (JTUCT), BETBb JCpPEBa, MyTh

B JIEpEBE, TUAMETP JIepeBa.

M3yuaTh cBOiicTBA JcpeBa: CYIICCTBOBAHUE BUCIUCH
BEPIIHMHBI, CAMHCTBEHHOCTD ITYTH MEXIY JBYMS
BEPIIMHAMM, CBSA3b MEK/y YHMCIIOM BEPIIUH U YHCIIOM
péoep.

PemaTtp 3a1a4m Ha MMOVCK W NIEPEUNCIICHHE ITyTEH

B JicpeBe, OIpeIeNieHIe YUCiia BEpPIIUH Win pédep

B JiepeBe, 00X0 OMHAPHOTO JIepeBa, B TOM YHCIIe

C MPUMEHEHHUEM IPaBUIIa YMHOKEHUS

Cry4aitHpie COOBITHS

[IpoTrBOMONIOKHOE COOBITHE.
Juarpamma Diinepa.
OObenuHeHne U repeceueHue
coObITHii. HecoBmecTHbIE
coObrTusi. @opmyia
CJIO’KEHUSI BEPOSTHOCTEM.
[IpaBuino yMHOXEHHUS
BEPOSITHOCTEMN. Y CJIOBHAs
BEPOSITHOCTh. HezaBucumele

OcBauBaTh MOHSTHUSA: B3aUMHO MTPOTUBOIIOJIOKHBIE
COOBITHS, ONIEpaIliy HaJl COOBITUAMH, OOBETUHCHHE 1
nepeceueHrue coobITUl, nuarpamma Jiinepa (Ditnepa—
Benna), COBMECTHbBIE U HECOBMECTHBIE COOBITHUS.
H3yuaTh TeopeMbl O BEPOSTHOCTH O0BEANHEHUS
JBYX COOBITHH (POPMYIIBI CIIOKEHHS BEPOSITHOCTEH ).
PemaTh 3a1a4u, B TOM YMCJIE TEKCTOBBIC 3a/1a4U

Ha OTPEICIICHNE BEPOSTHOCTEH 00bETUHECHUS
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coosiTus. [IpencraBienue
CJIy4aliHOTO DKCIIEpUMEHTA
B BUJIE JIepeBa

nepeceyeHus COOBITHI C TOMOIIBIO YUCTOBOM
npsIMOi, TuarpaMm Ditsiepa, GopMyJIbl CI0KEHUS
BEPOSATHOCTEH.

OcBauBaTh NOHATHS: IPABUIIO YMHOKEHUS
BEPOSATHOCTEN, YCIOBHAS BEPOATHOCTD, HE3aBUCUMBIE
COOBITHSI IEPEBO CIIYHANHOTO OMBITA.

H3yuaTsb cBoiicTBa (ONpeesieHtsl) He3aBUCUMBIX
COOBITHIA.

PemaTe 3a1a4m Ha OoNpeACIICHNUE U UCTI0JIB30BAHUE
HE3aBUCUMBIX COOBITHIA.

PemiaTe 3a1a4M Ha TOMCK BEPOATHOCTEN, B TOM
YHUCJIE YCIOBHBIX, C UCIIOJIb30BAHUEM JIEPEBA
CJIIy4alHOI'O OIIbITA

O06o061enue,
cHCTEMaTH3aIis 3HAaHUI

[IpencraBinenne JaHHBIX.
OnwucarenpHas CTATHCTHKA.
I'padsl. BepostHOCTH
CIIy4aHOTO COOBITHSI.
DneMeHThl KOMOWHATOPUKHU

IIoBTOPSATH N3yUYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUU.

PemaTp 3a1aum Ha IpeACTABICHUE U ONTUCAHUE
JTAHHBIX C TOMOIIBIO U3YUYCHHBIX XapaKTEPUCTHUK.
Pemath 3a1a4u ¢ npuMeHeHneM rpados.

PemaTp 3a1a4M Ha HAXOXKJIEHUE BEPOSITHOCTH
CIIy4alfHOT'O COOBITHS IO BEPOSITHOCTSIM
AJIEMEHTAPHBIX COOBITHH, B TOM YHCJIC B OIBITAX

C PaBHOBO3MO>KHBIMH 3JIEMCHTAPHBIMH COOBITHUSIMH.
Pemats 3a1aun Ha HAXOXKIECHHUE BEPOSITHOCTEN
00bEeTMHEHHUS U TIepEeCeUCHUs COOBITHI, B TOM YHCIIE
HE3aBUCHUMBIX, C UCTI0JIb30BaHHUEM TpaduueCKUX
MIPEJCTABIEHUN U AEPEBA CIIYYaUHOTO OIIBITA.
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Pemath 3a1a4u Ha niepeyrcieHre KOMOMHAIUN
(durcrna mepecTaHOBOK, YHUCIIa COYETAaHUN),

Ha HaXO0K/I€HUE BEPOATHOCTEN COOBITHI C
MPUMEHEHHEM KOMOMHATOPUKH, B TOM YUCTIE

C MCIOJIb30BaHUEM TpeyroybHuKa [lackas

OBUIEE KOJIMYECTBO
JACOB I10 ITPOT PAMME

34
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9 KUIIACC
HaumenoBanue pasznena |[KoanuecTBo OcHOBHOE cojiepKaHue OCHOBHBIE BU/IBI ICSITEIHLHOCTH 00YyYaIOIIUXCS
(Tembl) Kypca 4acoB
[loBTOpEeHUe Kypca 4 [IpencraBnenue TaHHBIX. [1oBTOPATHL N3yUEHHOE U BICTPAUBATH CUCTEMY

8 kimacca

OmnucarenpbHas CTaTUCTHKA.

Onepanuu HajJ COOBITUSIMH.

HezaBucumMocTb COOBITUIA

3HaHUH.

PemaTs 3a1a4m Ha npeACTaBICHUE U ONMCAHUE
JTaHHBIX.

PemaTs 3a1a4u Ha HAXOKJAECHUE BEPOSITHOCTEN
O0OBEIMHEHUS U TIEPECEUCHUSI COOBITUI, B TOM YHCJIC
HE3aBHUCHUMBIX, C UCIIOIb30BaHUEM I'padUUECKUX
MPEJICTABJICHUMN U JIEPEBA CIIYYAUHOTO OIbITA.
PemaTthb 3a1a4u Ha riepeyrciaeHre KOMOMHAITUN
(durcrna mepecTaHoOBOK, YUCIIa COUETAaHUN),

Ha HAXOXKJIEHUE BEPOSITHOCTEH COOBITUI

C IPUMEHEHUEM KOMOWHATOPUKH, B TOM YHCJIE

C MCMOJIb30BaHuEM TpeyroibHuka [Tackamns

DneMeHThl KOMOMHATOPUKHU

[lIepecranoBku. dakropuan.

CoueTaHus ¥ YUCIIO
couetanuil. TpeyroiapHuk
[Tackans. [IpakTnyeckas
paboTta «Brrunciieane
BEPOSITHOCTEN

C UCIIOJIb30BAaHUEM

OcBauBaTh NOHATHSA: KOMOMHATOPHOE MPABHIIO
YMHO>KEHUS, YIOPSAI0UCHHAs Mapa, TPOKa 00HEKTOB,
NepPEeCTaHOBKa, (haKTOpHAIl YUCIIa, COYCTAHUE, YUCTIO
COYETaHUM, TPeyroJapHUK llackans.

PemiaTe 3a1a4m Ha IEPEUNCIICHUE YIOPSAAOYEHHBIX
nap, TpO€K, NEPEYUCICHUE NEPECTAHOBOK

Y COYETAHUM 3JIEMEHTOB Pa3JIMYHbIX MHOXKECTB.
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KOMOMHATOPHBIX () YHKIUN
AJIEKTPOHHBIX TAOIUI»

PemaTh 3a1a4u HAa TPUMEHECHHE YUCITA COYCTAHUM

B anreOpe (CoKpaléHHOe YMHOXKEHNE, OMHOM
HproToHa).

Pemath, npuMeHsisi KOMOWHATOPUKY, 33a/1a4l

Ha BBIYKMCIICHUE BEPOSTHOCTEH, B TOM YHCJIC C TIOMOIILIO
AJICKTPOHHBIX TAOJIUII B XOJI€ TIPAKTUICCKON PabOTHI

FeOMeTpI/I‘ICCKaH
BCPOATHOCTD

I'eomeTrpuueckas
BEpOATHOCTh. CirydailHbIi
BBIOOD TOYKHU U3 QPUTYPBI
Ha IJIOCKOCTH, U3 OTpE3Ka,
U3 IyTU OKPYKHOCTHU

OcBauBaTh NOHSATHE FCOMeTquCCKOﬁ BCPOATHOCTH.
Pematn 3aJavYM Ha HAXO0XICHUC BepOHTHOCTCfI

B OIIbITaXx, IMMpCACTABUMBIX KaK BBI60p TOYCK

N3 MHOTI'OYT'OJIbHUKA, Kpyra, OTPC3Ka HJIN OAYyT'U
OKPYKHOCTH, YUCJIOBOT'O ITPOMCIKYTKA

Hcneitanus bepryium

HcneiTanue. Ycnex u
Heynada. Cepust UCTIbITAaHUN
110 TIEPBOTO ycrexa.
Hcneiranusa bepnymum.
BepositHOCTH COOBITHI

B CEPUU UCITBITAHUI
bepnymnu. [IpakTrueckas
pabora «VcnpiTanus
bepnymnny»

OcBanBaTh NOHATHSA UCIIBITAHUE, JIEMEHTAPHOE
COOBITHE B HCTIBITAHUU (yCTIEX U HEeylaya), cepus
UCIIBITAHU, HACTYIJIEHHUE TIEPBOr0 yclexa
(Heynaum), cepus UCIbITaHUN bepHyIu.

Pemats 3a1aun Ha HAXOXKIECHHUE BEPOSITHOCTEN
COOBITHI B CEpUU UCIIBITAHUN JI0 IEPBOTO yCTIeXa,
B TOM YHKCJIE C MPUMEHEHUEM (POPMYJIIBI CYyMMBI
F€OMETPUUECKON MPOTPECCHH.

Pemats 3a1aun Ha HAXOXKIECHHUE BEPOSITHOCTEN
DIIEMEHTAPHBIX COOBITUIN B CEPUU UCTIBITAHUN
bepHyin, Ha HAX0XKIEHUE BEPOSTHOCTH
ONpPeAEIEHHOIO YHACIIA YCIIEXOB B CEPUU UCTIBITAHUN
bepnynu.

N3yuath B X0/1e NPAaKTU4eCKOH padoThI,
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B TOM YHCJIE C MOMOILBIO HU(PPOBBIX PECYPCOB,
CBOHCTBA BEPOSTHOCTU B CEPUU UCIIBITAHUI
bepnyinu

CiyuaiiHasi BeJIMYMHA

CiyyaiiHasi BeIMYMHA U
pacrpeneneHue
BEPOSATHOCTEMN.
MaremaTnueckoe 0KUIaHue
U JACTIEPCUs CIIyYalHOU
BeNMYUHBL. [Ipumepsl
MaTEeMaTHYECKOTO OKHUIaHUS
KaK TEOPETUYECKOTO
CPEAHETO 3HAYEHUS
BEJINYMHBI.

[TonsiTue o 3aKoHe OOIBIINX
yucell. Msmepenue
BEPOSATHOCTEN € MIOMOILBIO
yacToT. [ [pumeHeHue 3akoHa
OOJIBIINX YHCETT

OcBouTH MOHATHS . ClTyyaiiHasl BEJIMYMHA, 3HAYCHUE
CJIy4aliHOM BEJIIMYMHBI, pACIIPEACIICHUE
BEPOSATHOCTEH.

N3yuaTh 1 00CyKAAaTh IPUMEPHI JUCKPETHBIX U
HETPEPBIBHBIX CIYYalHBIX BEJIMYUH (POCT, BEC
YeJI0BeKa, YUCICHHOCTh HACEJICHUS, IPyTrue
M3MEHUYUBBIE BEIMUUHBI, PACCMATPUBABIINECS

B KypC€ CTaTUCTUKH ), MOJEIbHBIX CITyYalHbIX
BEJIMYMH, CBSI3AHHBIX CO CIIyYaWHBIMHU OIBITAMU
(OpocaHue MOHETBI, UTPATILHOM KOCTH, CO CITy4alHBIM
BBIOOPOM U T. I1.).

OcBanBaTh NOHATHS: MATEMATHUYECKOE OKUIAHUE
CJIy4yallHOM BEJIMYMHBI KaK TEOPETUUECKOE CpEHEE
3HAYCHUE, TUCTIEPCHUS CITYYaWHON BEJIMYHUHBI KaK
aHaJIOT TUCTIEPCUU YHCIOBOTO Habopa.

PemaTthb 3a1a4u Ha BBIYMCIIEHUE MATEMATUYECKOTO
OXXUJAHUA U JUCTIEPCUU JUCKPETHOM CITyYallHOU
BEJIMYMHBI 110 33IaHHOMY PaCIpEICIICHUIO, B TOM
YUCIIe 3a71a4, CBSI3aHHBIX CO CTPAXOBAHHUEM U
JIOTEPESMH.

3HAKOMMTBHCS C MATEMAaTUYECKUM OKUJAHUEM U
JACTIEPCUEN HEKOTOPBIX PACIPEAECIEHNM, B TOM
YHCJIE PACIIPEICICHUS CTYYaWHON BEIMYMHBI «YUCIIO
YCIIEXOB» B CEPUU UCTIIBITAHUN bepHyIu.
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H3yuyaTh yacToTy COOBITUS B TOBTOPSAIOIIMXCS
CJIyYalHBbIX OIBITAX KAaK CIy4aHYIO BEIUUHHY.
3HAKOMMTBLCSH C 3aKOHOM OOJbIIUX uncen (B hopme
bepnyiin): npu 60JIBLIIOM YKCIIE OMBITOB YacTOTa
COOBITHS OJIM3KA K €r0 BEPOSTHOCTH.

PemaTh 3a1a4u Ha U3MepeHUE BEPOATHOCTEN

C MOMOIIIbIO YacTOT. O0CYKIATH POJIb 3aKOHA
0O0JBIIKMX YKcesl B 00O0CHOBAaHMM YaCTOTHOTO METOa
U3MEpPEHHUs BEPOSTHOCTEM.

OO0cy:xnaTh 3aKOH OOJIBIIUX YKCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMYMBOCTH B U3MEHUYHMBBIX
SIBIICHUAX, POJIb 3aKOHA OOJIBIINX YHCEI B IPUPOJE U
B )KM3HU YeJIoBeKa

O060061IeHNE, KOHTPOJIb 10 [IpencraBneHne JaHHBIX. IIoBTOPSATH N3yUYEHHOE U BBICTPAUBATH CHCTEMY
OnucarenbHasi CTATUCTHKA. 3HAHMUII.
BeposiTHOCTH CiydaitHOTO PemaTp 3a1a4um Ha IPEICTABICHUE U OTTUCAHUE
COOBITHS. DJIEMEHTHI JTAaHHBIX.
koMOnHaTopuku. Ciaydaiinble | PemaTh 3aa4M Ha HAXOXIEHUE BEPOSTHOCTEN
BCJIMYUHBI U PACIIPCACIICHUA COOBITHI, B TOM YHUCJIE B OIBITAX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHAMU,
BEPOSITHOCTEH 00bETMHEHUS U TTEPECCUCHHS
COOBITHH, BBIYUCIISATH BEPOSITHOCTH B OMBITaX
C CEpUsMU CIIyYalHBIX UCTIBITAHUN
OBILEE KOJIMYECTBO 34
UYACOB I10 ITTPOT'PAMME
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