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MNOACHUTENIbHAA 3ATINCKA

OBLWAA XAPAKTEPUCTUKA YYEBHOIO MPEOMETA «MATEMATUKA»

MpumepHas pabovas nporpammMa Mo Matematuke ansa obydaio-
wuxeca 5—9 knaccos paspaboTaHa Ha ocHoBe defepasibHOro ro-
cyfapcTBeHHOro obpasoBaTesibHOro crtaHgapTa OCHOBHOro 06Luero
obpa3oBaHMA C YUYETOM M COBPEMEHHbIX MWPOBbLIX TpeboBaHWIA,
npeabsABASEMbIX K MaTeMaTnyeckomy obpasoBaHuio, U Tpaauuui
poccniickoro o6pa3oBaHnA, KOTopble 0becrnevymBaloT OB/afeHVe K-
YeBbIMM KOMMETEHLUVAMMW, COCTABMSAIOLWMMM OCHOBY A/ HenpepbIs-
HOro 06pa3oBaHMA 1 caMopPa3BUTUSA, aTaKXKe LLeSTIOCTHOCTb 06LLEeKYb-
TYPHOr0, J/INYHOCTHOr0 1 NO3HaBaTe/IbHOro Pas3BUTUS 0b6yvaroLLMXCS.
B pabouei nporpaMmme yuTeHbl naen v nonoxkeHus KoHuenumn pas-
BUTUA MaTemMaTn4yeckoro obpasosaHusa B Poccuiickon degepaumun.

B anoxy undpoBoii TpaHcopmaymm Bcex cgep HesloBeHecKoi ae-
ATENbHOCTN HEBO3MOXKHO CTaTb 06pa30BaHHbIM COBPEMEHHbIM Yesio-
BEKOM 0e3 6a30BOli MareMaTM4YecKoi MOAroTOBKW. Y>Ke B LUKO/e
MaTeMaTuKa Cy>X1T 0rnopHbIM NPegMeToM 418 N3YUHEHUS CMEXHbIX
ANCUMNINH, a Moc/ie WKOJ/bl peasibHoi HE0OX0ANMOCTbIO CTAHOBUT-
CA HenpepbiBHOe 06pa3oBaHMe, YTO TpebyeT NOMHOLEHHOW 6a30BOii
06weobpasoBaTesibHOM MOArOTOBKM, B TOM 4WC/AEe W MaTemaTuye-
CKOW. 3TO 00yC/I0B/IEHO TEM, YTO B HaLM AHW PacTET 4YMC0 MpPo-
theccunii, cBA3aHHbIX C HENOCPEACTBEHHbLIM MPUMEHEHMEM MaTema-
TUKU: U B chepe IKOHOMMUKU, U B BU3Hece, U B TEXHO/I0T MYECKMX
obnacTtax, n gaxke B rymaHuUTapHbIX chepax. Takmm obpaszom, Kpyr
LKO/IbHNKOB, O/191 KOTOPbIX MaremaTuka MOXKeT CTaTb 3Ha4YMMbIM
npeaMeToM, pacLuMpseTcs.

MpakTnyeckan nonesHocTb MaremaTuku 06ycfoBfieHa TeM, 4TO
€€ npegMeToM SABMANTCA (yHAaMeHTaslbHble CTPYKTYPbl Hallero
MMpa: MPOCTPaHCTBEHHbIe POPMbl M KOSIMYECTBEHHbIE OTHOLLEHUS
OT MpocTenLlnX, ycBanBaemMblX B HEMOCPeACTBEHHOM OMbITe, A0 A0-
CTaTOYHO C/IOXKHbIX, HE06X0AMMbBIX AN Pa3BUTUA HAYYHbIX U Npu-
KnagHbixX naeii. be3 KOHKpPeTHbIX MaTeMaTU4eCcKNX 3HaHWi 3aTpya-
HEHO MOHMMaHne NPUHLMNOB YCTPOWCTBA U MCNO/Ib30BaHNSA COBpe-
MEHHO TEXHWUKW, BOCMPUATME N UHTeprnpeTaums pasHoobpasHom
counanbHOM, 3IKOHOMUYECKON, NOINTUYECKO MHopMaunum, mano-
ahheKTVBHA MOBCEAHEBHAA NMpakKTMyeckas AeATebHOCTb. Kaxkao-
My YE€NOBEKY B CBOEM >XMU3HU MPUXOAUTCA BbINOHATbL PacyéTbl U
coCTaBATb @ITOPUTMbI, HaxoAuTb WM MNPUMEHATb POPMYySbl, BNa-
[eTb NPaKTUYEeCKUMU NPUEMaMM reoMeTPUYECKNX N3MEPEHNIA 1 Mo-
CTPOEHWI, YMTaTb NHGOPMAaLMIO, NPeACTaB/IEHHYI0 B BUae Tabnuu,



anarpamm v rpadukoB, XXUTb B YC/I0BUAX HeonpeaeeéHHOCTU W Mo-
HUMaTb BEPOATHOCTHbIA XapaKTep ciy4vaiHbIX COObITUIA.

OpHOBPEMEHHO € paclumpeHneM cgep NPUMEHEHNA MaTeMaTUKu
B COBPEMEHHOM 006LLLeCTBE BCE 60/lee BaXKHbIM CTAHOBUTCA MaTema-
TUYECKNIA CTU/b MbILLIEHUS, MPOABASAIOLMIACA B OnpeaesiéHHbIX
YMCTBEHHbIX HaBblKax. B npouecce n3yyeHns matemaTtukm B apce-
Has1 NPUEMOB U METOA0B MbILLIEHUST YesloBeKa eCTeCTBEHHbIM 06-
pa3om BK/IOYAKTCA MHAYKUMS U AefyKLUUs, 0606LeHNne U KOHKpe-
TM3aunsl, aHa/IM3 N CUHTe3, KiacCugurKaluusa u cuctemaTmsayms,
abcTparnpoBaHue M aHasorus. O6beKTbl MaTeMaTUYecKMX ymosa-
K/IIOUEHWUIA, NpaBu/ia UX KOHCTPYMPOBAHMS PacKpbIBaT MEXaHU3M
NOFNYECKNX MOCTPOEHU, CNoco6CTBYOT BblpaboTke yMeHUs ¢op-
My/iMpoBaTb, 060CHOBbIBATb M A0KAa3blBaTb CY>XXAEHUS, TEM CaMbIM
pasBuBalOT I0rM4ecKoe MbllieHMe. Begyliasa ponb NpuHaanexmT
MaTematuke M B (QOPMUPOBAHUN aTOPUTMUYECKOA KOMMOHEHThI
MbILLUMEHNS WU BOCMIUTAHUM YMEHWUIA [ecTBOBAaTb MO 3afaHHbIM as-
ropyTmMam, COBEPLUEHCTBOBATb M3BECTHbIE U KOHCTPYMpoBaTb HO-
Bble. B npouecce pelleHUs 3ajay — OCHOBOM y4ebHOW aesaTenbHo-
CTW Ha ypoKax MaTeMaTMK/ — pas3BMBAOTCA TaK)Ke TBOpYecKas 1
npuknagHasi CTOPOHbI MbILLMIEHUS.

ObyueHVe MaTeMaTuKe AaET BO3MOXKHOCTb pa3BMBaTh y 06y4ato-
LMXCA TOYHYIO, pauvoHasIbHYI0 U MHGOPMAaTUBHYH pedb, YMeHUue
oT6upaTb Hambonee NOAXoAsLLMe A3bIKOBbIE, CUMBOIMYECKUNE, Fpa-
thnueckve cpeacTsa AnS BblPaXKeHUSA CY>XXAEHUI U HaArnsagHoro mMx
npeacTaBiEHUS.

Heob6xoanMbIM KOMMOHEHTOM 06LLel Ky/nbTypbl B COBPEMEHHOM
TO/IKOBAHUUN SIB/ISIETCA 060LLee 3HAKOMCTBO C MeToJamMu MO3HaHUs
[eNCTBUTENbHOCTU, NPeACTaB/IEHNE O NMpeaMeTe U MeTogax MaTema-
TUKW, UX OT/IMUNIA OT METOAOB APYTUX eCTECTBEHHbIX U F'yMaHUTap-
HbIX HayK, 06 0CO6eHHOCTAX NMPUMEHEHUsI MaTeEMaTUKN ANS peLle-
HUSI HAYYHbIX 1 NPUKNaAHbIX 3a4a4. TakuM 06pa3om, MaTemarTmye-
CKoe 06pas3oBaHMe BHOCUT CBOW BKNag B (OpMMpOBaHMe 06LLel
Ky/bTypbl YenoBekKa.

MN3yueHre MaTeMaTUKM Tak>Ke CNoco6CTBYET 3CTETUUYECKOMY BOC-
NUTaHMIO Ye/10BEKA, MOHMMaHWI0 KpacoTbl U U3sLLecTBa MaTeMaTtu-
YeCKUX paccy>XAeHniA, BOCNPUATUIO FeOMeTprUYecknx opm, ycBoe-
HUKO UIEN CUMMETPUMN.

LEN 1 OCOBEHHOCTW WM3YYEHUA YYEBHOIO MNPEAMETA
«MATEMATUKA». 5-9 KJIACChI

MpuopuUTeTHLIMU LenaMn 06yyeHNA MaTemaTmnke B 5—9 kraccax
ABNAOTCA:



B )OPMUPOBAHME LIeHTPa/IbHbIX MaTeMaTUYeCKNX NOHATUIA (YUCTo,
Be/IMYNHA, reomeTpuyeckasa urypa, nepemMeHHas, BepoATHOCTb,
hyHKUMS), obecneymBalOLMX MPEEMCTBEHHOCTb U MEPCNeKTUB-
HOCTb MaTeMaTM4eckKoro obpasoBaHus obyvarLnxcs;

EnoABefeHVe 00yYalLWMXca Ha AOCTYMHOM AN HUX YPOBHE K
0CO3HaHMI0 B3aMMOCBA3N MaTeMaTUKM U OKpY>KatLero mupa,
NOHVMMaHWe MaTeMaTKM Kak 4actu o6Leil KynbTypbl YesoBeye-
cTBa;

B Pa3BUTUE UHTENJIEKTYasIbHbIX U TBOPYECKMX CnocobHocTen 0by-
yawLnxcs, no3HaBaTeNlbHOM aKTUBHOCTWU, MCC/1ef0BaTe/IbCKUX
YMEHUM, KPUTUYHOCTU MbILLIEHUSA, NHTEpPeca K N3y4eHUN0 mMaTe-
MaTUKWU;

m hopMupoBaHne (YHKLUNOHaIbHOA MaTeMaTUyecKoi rpamoTHO-
CTU: YMEHMSA pacro3HaBaTb MPoAB/IeHNA MarteMaTUYecKNX NMOHA-
TN, 06BEKTOB M 3aKOHOMEPHOCTEN B peasibHbIX )XU3HEHHbIX CU-
Tyaumax v nNpyu n3yvyeHUU Apyrux y4yebHbIX npeameToB, MposiB-
NeHns 3aBUCUMOCTer 1M 3aKOHOMEPHOCTEN, (DopMy/IMpoBaTb MX
Ha A3blKe MaTeMaTMKW W co3faBaTb MaTemMaTu4veckue MOAEeNw,
NPUMEHATH OCBOEHHbIVi MareMaTMYecKuii annapar 4/1s peLueHns
MPaKTUKO-OPUEHTUPOBAHHbIX 3afad, WHTEePNpPeTnpoBaTb U oLe-
HMBaTb MOJTlyYeHHble pe3ysbTarthl.

OcCHOBHbIe NIMHUN cofepXKaHUA Kypca maTtemaTtukm B 5—9 knac-
cax: «Hucna mn BbluUCNEHUS», «Anrebpa» («Anrebpamyeckune Bbl-
pakeHus», «YpaBHEHUS U HepaBeHCTBa»), «PYHKUUU», «[eome-
Tpusa» («FeomeTpuueckne Urypbl U UX CBOMCTBa», «M3mepeHue
reoMeTpUYecKNX BesIMUUNH»), «BepoATHOCTb U cTaTUCTUKa». [aH-
Hble IMHUWN pa3BUBAOTCA MNapaslesibHO, KaXhas B COOTBETCTBUU
C CO6CTBEHHOI /IOTMKOW, 04HAKO He He3aBUCUMO OfHa OT ApYyroi, aB
TECHOM KOHTaKTe 1 B3ammogeiicteun. Kpome aToro, nx obbeanHseT
nornyeckas coctasfigoowas, TpaguLmMoHHO nNpucyLllas maTtemMmaruke
M MPoHU3bIBaKOLWAA BCe MateMaTUYecKre KypCbl U cogepykaresibHble
NimHnn. CdopmynuposaHHoe B dPefepasibHOM rocyapcTBeHHOM 006-
pa3oBaTtesibHOM CTaHAapTe 0CHOBHOIO 06Lero obpasosaHusi Tpe6osa-
HVe «yMeTb 0repupoBaTb NMOHATUAMMW: OMpefeneHne, akcmMoma, Teo-
pemMa, foKa3aTefibCTBO; YMeHMe pacrno3HaBaTb UCTUHHbIE U JIOXKHbIe
BbICKa3blBaHUA, MPUBOAUTL MPUMEPbl U KOHTPMPUMEpPbI, CTPOUTL
BbICKa3blBaHUSA W O0TPULAHWNSA BbICKA3biBAHUN» OTHOCMTCHA KO BCEM
Kypcam, a hopMmpoBaHme N0rM4yeckUx YMeHWn pacnpegensierca no
BCEM rogam o6y4yeHUA Ha ypoBHE OCHOBHOIo 06Lero obpasoBaHus.

Cogep>kaHue obpa3oBaHUS, COOTBETCTBYIOLLLEe MPEAMETHbLIM pe-
3ynbTtatam ocBoeHusA MpumepHo pabodyeli nporpamMmbl, pacrnpege-
NéHHbIM N0 rogam o00y4YeHUs, CTPYKTYpPUpPOBaHO TakKnMM o06pasom,



yTo6bl KO BCEM OCHOBHBIM, MPUHUUMMAILHBIM BONpocaMm 06ydato-
WMecs o6palasinck HEOAHOKPATHO, YT06LI OBafieHNe MaTeMaTunye-
CKUMW NOHSATUSIMU U HAaBbIKAMW OCYLLLECTB/ISSIOCH MOC/IEL0BATENBHO
M nocTynartesibHo, ¢ co6/AeHNEM NPUHLMMIA NPEeeMCTBEHHOCTH, a
HOBblE 3HaHWSI BK/IOYA/IMCb B 06LLYI0 CUCTEMY MaTeMaTUYecKux
npeAcTaB/eHWI 06yyatoLLMXcs, paclunpsst U yrny6nss eé, obpasys
MPOYHbIE MHOXKECTBEHHbIE CBSA3MW.

MECTO YYEBHOI'O MPEAMETA «MATEMATUKA» B YYEBEHOM TJIAHE

B cooTBeTcTBUM ¢ PepepasibHbIM FoCyfapcTBEHHbIM 06pa3oBa-
TeNbHbIM CTaHAAPTOM OCHOBHOrO 06Lero o6pasoBaHns MmateMaTnka
ABNAETCA 0643aTes/ibHbIM NMPeaMeTOM Ha JaHHOM YpPOBHe o6pa3oBa-
HuA. B 5—9 knaccax yuebHbIn npegmMeT «MatemaTuka» Tpaguuu-
OHHO M3YyYaeTCs B paMmKax CrieyoLmx yuyebHbIX KypcoB: B 5—6 kiac-
cax — Kypca «MaTtemaTunka», B 7—9 Kjiaccax — KypcoB «Anrebpa»
(BK/IlOYASA 3N1EMEHTbl CTAaTUCTUKN U TEOPUW BEPOATHOCTeN) u «[eo-
MeTpus». HacToswen nporpamMmori BBOAUTCA CaMOCTOSATE bHbIN
yuebHbIi Kypc «BeposATHOCTb U CTAaTUCTUKAY.

HacToswer nporpammoli npegycmaTpvBaeTcs Bblge/ieHME B
y4yebHOM nnaHe Ha ulydeHue mMatemaTukm B 5—6 kiaccax 5 y4eo6-
HbIX YacoB B HEAE/TI0 B TeYEHWME KaxKAoro roga obyyeHus, B 7—9 knac-
cax 6 yyebHbIX 4acoB B Hefie/li0 B TeHEHMe KaXKAoro roga oby4vyeHums,
Bcero 952 y4yebHbIX 4aca.

TemaTnyeckoe nsiaHMpoBaHME y4ebHbIX KYPCOB U PeKOMeHAye-
Moe pacnpefeneHue y4ebHOro BpeMeHU A/19 U3YUYeHUNA OThelIbHbIX
TeM, NpeasiokKeHHble B HACTOSLEA MNporpamMmme, Hago paccmaTpu-
BaTb KaK MpUMepHble OPMEHTUPbLI B MOMOLLb COCTaBUTENIO aBTOp-
CKOl pabouyeli nporpamMmbl 1 nNpexXkae BCero yuntesno. AsTop pabo-
Yeli nporpaMmbl Brpase YBENUYUTb UAWN YMEHbLUNTb MNPeasIoXeH-
HOE YMC/0 YYebHbIX YacoB Ha TeMy, 4T06bl Yyry6uUTbCA B TEMATUKY,
6onee 3aMHTEPECOBABLUYH YYEHMKOB, WA HanpaBUTb YCWUAUA Ha
npeojosieHne 3aTpyaHeHuid. [onycTMMO TakXKe JI0KaslbHoe mnepe-
pacnpefesieHMe U repecTaHOBKA 3/1IEMEHTOB COAep>XXaHUsA BHYTPU
JaHHOro knacca. Konm4yectBo npoBepoyHbIX paboT (TeMaTuyeckuin
M UTOrOBbIAN KOHTPOJ/Ib KayecTBa YCBOeHMS yyebHOro matepuana) u
UX TUM (CAMOCTOATESIbHbIE U KOHTPOJ/IbHbIe paboTbl, TeCTbI) OCTAIOT-
CA Ha YCMOTpeHUe yunTensd. TakKe yunTesib Brpase yBeNUUUTb UK
YMEHbLUNTb YMCA0 YHeOHbIX 4acoB, 0TBeAEHHbIX B MpumepHoii pa-
6oueii NMporpamMmme Ha 0606LieHVE, MOBTOPEHUE, CMCTEMaTuU3aumio
3HaHWN obyydalLWmnxca. EQUHCTBEHHBIM, HO MPUHLUNMNANIBHO BaX-
HbIM KPUTEPUEM, ABJIAETCA AOCTUXKEHME pe3ynbTaTtoB 00y4YeHus,
YKa3aHHbIX B HACTOsILLEN nporpamMmme.



NAAHNPYEMBIE PE3Y/NIbTATbl OCBOEHWA
YUEBHOIO MPEAMETA «MATEMATUKA»
HA YPOBHE OCHOBHOIO OBLLETO OBPA3OBAHUA

OcBoeHMe yueGHoOro npeamera «MaTtemaTuKay» [0/KHO o6ecrievn-
BaTb [OCTVM>KEHWE Ha YPOBHE OCHOBHOro 06LLero o6pasoBaHus crne-
LYIOLNX IMYHOCTHBIX, METANPEAMETHBIX U NPeAMeTHbIX 06pa3oBa-
TEe/IbHbIX Pe3y/bTaToB:

JIMYHOCTHBIE PE3Y/IbTATHI

JINYUHOCTHbIE pe3ynbTaTbl 0CBOEHUA MporpamMmmbl y‘-le6HOFO npea-
MeTa «MaTtemaTmka» XapaKTepnsyrTCA:

MaTpnoTnyeckoe BoOCMUTaHWE:

MposB/IEHVNEM NHTEPECA K MPOLLIOMY M HaCTOSALWEMY POCCUCKON
MaTeMaTUKMK, LEHHOCTHbIM OTHOLUEHMEM K AOCTMXKEHUAM POCCUIA-
CKNX MaTEMAaTMKOB N POCCUIACKOM MaTeMaTU4yecKoi LKO/bl, K UC-
NosIb30BaHMIO 3TUX AOCTMDKEHUI B APYTMX HayKax U NpuKnagHbix

chepax.
Fpa>K,an(:Koe N AyXOBHO-HPaBCTBEHHOE BOCNUTaHME:

FOTOBHOCTbIO K BbIMO/IHEHUIO 0683aHHOCTEN rpakgaHuHa 1 pea-
nn3aummn ero npas, NpPeacTaBfieHWEM 0 MATeMaTUYECKUX OCHOBaX
(OYHKLMOHVPOBAHNS Pa3/IMUHbIX CTPYKTYpP, SIBJIEHWIA, npoueayp
rpa>kgaHckoro obuiectsa (Bbl6opbl, OMPOCHI U Mp.); TOTOBHOCTbIO K
06CY)KAEHUID 3TUYECKUX MPOG/IEM, CBS3aHHbLIX C MPaKTUYECKUM
NPUMEHEHVEM JOCTUXKEHWI HAaYyKM, 0OCO3HAHMEM Ba>KHOCTY MOpasib-
HO-3TUYECKNX MPUHLMIMOB B AESATE/IbHOCTU YUYEHOrO.

TpynoBoe BocnUTaHWE:

YCTAHOBKO Ha aKTMBHOE y4yacTue B pPeLleHUM NpaKTU4ecKnx 3a-
Jay MaTtemaTUyecKoil HanpaBfeHHOCTU, 0CO3HAHMEM Ba>KHOCTU Ma-
TemMaTUYeCcKoro o6pas3oBaHUsi Ha MPOTSHKEHUU BCel >XU3HWU ANS
yCreLwHoM npoeccnoHanbHOM AeATeNbHOCTU U pa3BUTUEM HEe06Xo-
ONMbIX YMEHWIA; 0CO3HAHHbIM BbIGOPOM M MOCTPOEHUEM UHAUBUAY-
anbHOM TpaekTopuMM 06pa3oBaHUS M XXU3HEHHbIX M/IaHOB C YYETOM
JINYHBIX MHTEPECOB M 0OLECTBEHHbIX MOTPEBHOCTEN.

JcTeTnyeckoe BOCMUTAHUE:

CMOCOGHOCTBI0 K 3MOLIMOHA/IbHOMY M 3CTETUYECKOMY BOCMPUS-
TVIO MaTeEMATMYECKUX 06BEKTOB, 334au, PELUEHWUM, pPacCy>XAeHWA;
YMEHUIO BUAETb MaTeEMaTUYeCKMe 3aKOHOMEPHOCTU B UCKYCCTBE.



LleHHOCTX Hay4YHOro Mo3HaHWA:

opueHTauveli B AesITE/IbHOCTM Ha COBPEMEHHY CUCTEMY Hayu-
HbIX MPeACcTaB/IEHNIA 06 OCHOBHbLIX 3aKOHOMEPHOCTSAX Pa3BUTUS Ye-
/I0BEKA, NMPUPOAbI 1 06L1ecTBa, NMOHMMaHVMEM MAaTEMATMUYECKOWN Ha-
YKW KaK Chepbl YesI0BEYECKO AesATeNbLHOCTU, 3TarnoB eé pa3BuTuUS
W 3HAYMMOCTU A1 Pa3BUTUS LMBUIU3ALUMN; OB/IAAEHNEM S3bIKOM
MaTeMaTUKN N MaTeEMATUUYECKOW Ky/IbTYpPO KaK CPefcTBOM Mo3Ha-
HUS MUPA; OBNAAEHUEM MPOCTENLLUMM HaBbIKaMW UCCE0BaTESb-
CKOWM AesiTeNIbHOCTU.

®dusnyeckoe BOCMMTaHWE, (DOPMUPOBAHME Ky/bTYpbl 3[0POBbS U 3MOLMO-
Ha/IbHOTO 61aronosyyus:

rOTOBHOCTbIO MPUMEHATb MaremaTuyeckme 3HaHUA B MHTepecax
CBOEro 340p0OBbs, BeAEHUA 340pOBOro obpasa >K13Hu (340poBoe nu-
TaHue, cbaslaHCMPOBaHHbIV PEXM 3aHATUM U 0TAbIXA, perynsapHas
(hm3nyeckasd aKTUBHOCTb); CHPOPMUPOBAHHOCTLIO HaBblKa pedriek-
CUW, NPU3HaAHMEM CBOEro rnpasa Ha OWMOKY M TaKoro >ke rpasa
OpYroro yesioBeka.

JKonornyeckoe BoOCMUTaHue:

opueHTauveli Ha NPUMeHeHVE MaTeMaTUYECKMX 3HAHWUIA ans pe-
LWEeHNS 3a4a4 B 06/1aCTV COXPAHHOCTU OKPY>KaKLLLEel cpeabl, NaaHu-
pOBaHWSI MOCTYMKOB M OLEHKN WX BO3MOXXHbIX MOCMEACTBUIA Af1s
OKpY>Kawllleli cpefbl; 0CO3HAHUEM T106a/IbHOr0 XapakTepa 3KoJ10-
FMYECKMX MpobrieM v nyTeli UX peLleHus.

JInuHoCTHBIE pe3ynbTaThl, 06ecneumBaiolLMe aganTauuio obydatolerocs K us-
MEHSIOLLMMCS YC/I0BUAM COLMA/IbHON 1 MPUPOAHOIA cpefpl:

FrOTOBHOCTbIO K AECTBUAM B YC/I0BMSIX HeonpeaenéHHOCTH, Mo-
BbILLIEHWIO YPOBHS CBOE KOMMETEHTHOCTU 4epe3 MpPaKTUYECKYH
LeATe/IbHOCTb, B TOM YMC/IE YMEHWNE YUUTLCA Y ApYTUX Nogei, npu-
obpeTaTb B COBMECTHOW [AeSITE/IbHOCTU HOBblE 3HAHWUS, HABbIKUA U
KOMMeTeHL N U3 OMbiTa 4PYTuX;

Heo6X04MMOCTbI0 B (DOPMMPOBAHMM HOBbIX 3HAHWIA, B TOM YnC/ie
hopMynupoBaTb MAen, MOHATUS, TMMNoTe3bl 06 06bLEKTAX U ABJe-
HUSIX, B TOM YMC/le paHee He U3BECTHbIX, 0CO3HaBaTb AEULUTSI
COBCTBEHHbIX 3HAHMWI M KOMMETEHTHOCTEN, M/IAHMPOBATb CBOE pas-
BUTUE;

CMOCOGHOCTBI0 0CO3HaBaTb CTPECCOBYH CUTyauumio, BOCTIPUHMU-
MaTb CTPECCOBYID CUTyauMI0 KaK Bbl30B, TPeGywLW Ui KOHTPMEP,
KOPPEKTMPOBATb MPUHUMAEMbIE PELLUEHUS U AelicTBUS, (hOpMY/u-
poBaThb M OLEHUBATb PUCKM W MOCNEACTBUSA, (DOPMUPOBATL OMbIT.



METAIMPEOMETHbIE PE3YJIbTATHI

MeTanpeameTHble pe3ynbTaTbl OCBOEHUSI MPOrpaMmbl yUYeOGHOro
npegmeta «MaTemaTuKa» xapaKTepu3yrTcs OBNnafjeHWeM YHUBep-
cCaNbHbIMU MO3HaBaTe/IbHbIMU [eACTBUSAMU, YHUBEPCASIbHLIMM
KOMMYHUKAaTUBHbIMU AeACTBUAMU U YHUBEPCASIbHBIMU Pery-
NATUBHBIMMW JeACTBUAMMN.

1) YHuBepcasibHble MO3HaBaTe IbHble AeCTBUA obecneymnsa-
0T ¢opmMuUpoBaHMe 6a30BbIX KOFHUTUBHbLIX MPOLLECCOB 06yuvato-
Wwunxca (0CcBOEHME MeTOA0B MO3HAHWUSA OKpY>KawLlero Mmpa; npu-
MeHeHMe JIOTUYECKMUX, WCCeA0BaTE/bCKUX Onepauuvii, yMeHUI
paboTaTb C MH(OpMauuen).

bBasoBble flornyeckue ,D,eVICTBVIﬂZ

B BbISBAATb N XapaKTepn3oBaTb CyLLLeCTBEHHbIE NPU3HaKN MaTeMa-
TUYECKNX 00BEKTOB, MOHATUI, OTHOLLUEHU MEXAY NMOHATUAMMU;
thopmynmnposatb onpefeneHUs MOHATWUIA; ycTaHaB/IMBaTb Cylue-
CTBEHHbI NPU3HaK Knaccnpmkaumum, 0CHoBaHMA a1s 0606L,eHNS
W CPaBHEHWUS, KPUTEPUN NPOBOAMMOrO aHann3a;

W BOCMPUHMMATb, (DOPMY/INPOBAThL U NPeobpas3oBbiBaTb CY>XXAEHUA:
yTBEpPAUTENbHbIE U OTpULLATENIbHbIE, eAUHNYHbIE, YacTHble U 06-
Live; YC/I0BHbIE;

W BbISIB/IATb MaTeMaTnyeckme 3aKOHOMEPHOCTM, B3aMMOCBSA3N M NPo-
TMBOpeuns B (hakTax, AaHHbIX, HabMOAEHNAX N YTBEPXKAEHUSX;
npegnaratb KpUTepun Ans BbIAB/IEHUSA 3aKOHOMEPHOCTEN 1 npo-
TNBOPEUUA;

W le/1aTb BbIBOAbI C UCMO/1b30BAHNEM 38aKOHOB JIOTVUKW, AefyKTUBHbIX
VN UHAYKTUBHbIX YMO3aK/IlOUEHWIA, YMO3aK/THUEeHW Mo aHanoruuy;

m pa3bupaTb JoKa3aTeNbCTBa MarteMaTUYECKUX YTBEPXAEeHW (Npsi-
Mble 1 OT MPOTMBHOI0), NPOBOAMTL CAMOCTOATE/IbHO HEC/OXKHbIE
JoKasaTenbCTBa MaTeMarnyecknx (DakToB, BbiCTpauBaTb apry-
MeHTaLmMo, NPUBOAUTL MPUMEPbLI U KOHTPpUMepbl; 060CHOBbI-
BaTb COOGCTBEHHbIE PACCY>XXAEHUS;

mBbLIOMpPaTb CNOCO6 peleHus y4yebHOW 3agaynm (CpaBHMBaTb He-
CKO/IbKO BapnaHTOB peLleHus, BblbMpaTb Hanbonee NoaxoaAaLLni
C YYETOM CaMOCTOATE/IbHO BblAe/IEHHbIX KPUTEPUEB).

ba3oBble nccnegosaresnbckue AeVICTBMHZ

W 1ICMO0J/1b30BaTh BOMPOCHI KaK NCCNeA0BaTeNIbCKUIA MHCTPYMEHT MO-
3HaHUS; (OPMY/IMPOBaTbL BOMPOCHI, (UKCUPYHOL e MPOTUBOpE-
une, NPobsIEMY, CAMOCTOSITE/IBHO YCTaHABINBAaTL MCKOMOE U aH-
Hoe, (DOPMMPOBATbL FMMOTE3Y, apryMEeHTUPOBATb CBOK MO3ULVIO,
MHEHWUe;



B POBOAUTL MO CaMOCTOATE/NIbHO COCTAB/IEHHOMY M/1aHy HeCc/0oX-
Hbli 3KCNEPUMEHT, HebosbLLoe UcceoBaHNE MO YCTAHOB/IEHUIO
0CcO06eHHOCTEN MaTteMaTMYecKoro o6bekTa, 3aBUCUMOCTel 06bek-
TOB MeXXAy Co60ii;

B CamMoCTOoATe/IbHO (hOPMYy/IMpoBaTh 0606LLEHNA U BbIBOAbLI MO pe-
3ynbTataM MNpoBefEHHOro HabNlAeHUs, UCC/efoBaHUS, OLEeHU-
BaTb AOCTOBEPHOCTb MOJTYYEHHbIX Pe3ynbTaToB, BbIBOAOB U 0606-
LEHWNIA;

EPOrHO3MpoBaTb BO3MOXKHOE Pa3BUTMe MpoLecca, a TakXe Bbl-
ABUTraTb NpPeAnosioXkKeHUs 0 ero pasBUTUM B HOBbIX YC/I0BUSIX.

Pa6ota ¢ vHopmauweii:

W BbISIB/ISITb HEAOCTATOYHOCTh U N36bITOYHOCTL MH(OPMALLUK, AaH-
HbIX, HEOBXOAUMbIX /1S PELUEHUS 3a4auu;

mBbIGMpaTh, aHa/IM3UPoBaTb, CUCTEMATU3NPOBATbL U UHTEPMNPETU-
poBaTb MH(OPMaLLMI0 Pa3IMUHbIX BULOB 1 (DOPM MpeacTaBieHus;

mBbIGMpaTh (HOpMYy NMpeAcTaBeHUs MHGOPMaLUU 1 UTOCTPUPO-
BaTb peLlaemMble 3a4a4M CXxemamu, guarpammamu, VHoOW rpadm-
KOW 1 UX KOMBUHaLUSIMK;

WOLEHMBATb HAAEXHOCTb MH(OPMaLUN M0 KPUTEPUAM, Mpeasio-
YKEHHbIM yuuTeneM U chopMyIMPOBaHHbLIM CaMOCTOSATE/TbHO.

2)  YHuBepcasibHble KOMMYHUKATUBHbIE AelicTBUA obecrieyuu-
BaT CCHOPMUPOBAHHOCTb COLMA/IbHbIX HABLIKOB 06YYatoLLXCS.

O6LeHue:

mBOCMPUHMMATE U POPMYNMPOBaTh CY>KAEHUS B COOTBETCTBUUN C
YCNOBUSIMU U LLeNSAMU 06LLEHUNS; SICHO, TOYHO, FPaMOTHO Bblpa-
>KaTb CBOK TOYKY 3PEHUS B YCTHbIX U MUCbMEHHbIX TEKCTaX, Aa-
BaTb MOSICHEHUS MO XOA4Y PELUEHUs 3ajayn, KOMMEHTMpPOBaTb
noslydYeHHbIi pesynbTarT;

mB x04e 06CYy>XAeHUS 3afaBaTb BOMPOCHI MO CyLLecTBY 06cy>xaae-
MO TeMbl, Npobnaembl, pellaemol 3afadn, BbiCKasbiBaTb UAeW,
HaLesfleHHble Ha MOWUCK PEeLLeHUs; CONOCTaBNATb CBOU CY>XAEHUSA
C CY>XKAEHUSIMU APYTUX YHaCTHUKOB Auasiora, obHapy>KmBaTthb pas-
Ninume 1 CXOACTBO MO3ULWIA; B KOPPEKTHOM dopme hopmMynmpo-
BaTb pasHOraacusi, CBOU BO3PAXKEHMUS;

mpeACTaB/IATL pe3y/bTaTbl peLleHus 3ajayn, 3KCrnepuMeHTa, uc-
cNefloBaHWS, MPOEKTA; CaMOCTOATE/IbHO BbIGMpaTh hopmaT BbICTY-
n/eHns ¢ y46TOM 3afay Npe3eHTauum 1 ocobeHHOCTEN ayanTopUn.

COTpYAHUYECTBO:

W MOHMMATb W MCMOJIb30BaTb MPEMMYLLECTBA KOMaHAHOW U UHAW-
BUAYasIbHOM paboTbl MPU PELLeHUM YUYeBHbIX MaTeEMaTUUYECKUX



3aja4y; MpUHUMaTh Leslb COBMECTHOW [eATesIbHOCTWU, MiaHupo-
BaTb OpraHu3auuio COBMeCTHOM paboThl, pacnpenesniaTb BUAbI pa-
60T, gorosapmBaTbCA, 06Cy)KAaTb npolecc U pesysbTaT paboThl;
06006L1aTb MHEHUSA HECKO/IbKUX MOAEN;

Eyy4yacTBOBaTb B FPynmnoBbIX hopmax paboTbl (06Cy>KaeHUS, 06MeEH
MHEHWSAMMW, MO3roBble LUTYPMbl U Ap.); BbIMOJHATL CBOK 4acTb
paboTbl N KOOPAWHUPOBATbL CBOW AECTBUA C APYTMMU YieHamu
KOMaHfbl; OLEeHMBaTbh Ka4yeCTBO CBOEro BKaja B 00 M NpoayKT
Nno KpUTepusam, copMy/IMPOBaHHbIM yYacTHUKaMW B3aUMOJEN-
CTBUA.

3)  YHuBepcasibHble PerynsiTUBHbIE AelicCTBUSA 06ecneumBaloT
(POPMMPOBAHME CMbIC/I0BbIX YCTAHOBOK U >KU3HEHHbIX HABLIKOB
JIMYHOCTW.

CamoopraHusauus:

B CaMOCTOATE/NIbHO COCTaBMATb M/laH, aJirfOPUTM peELLEHUs 3aja4vn
(nnn ero yacTb), BblIGMpPaTb CNOCO6 peLleHUs C YHYETOM UMELLLNX-
CHA PecypcoB M CO6CTBEHHbIX BO3MOXHOCTEM, apryMeHTMpPoBaTb U
KOPPEKTUPOBaTb BapuaHTbl PELLEHWI C YUETOM HOBOW MHGopMa-
umn.

CaMOKOHTPO/Ib:

mB/lafeTb crnocobamm camornpoBEPKM, CAMOKOHTPO/ISI mpouecca w
pe3ynbTaTa pelleHns MaTeMaTM4YecKor 3agaqu;

mpeaBMAeTb TPYAHOCTU, KOTOpblie MOFYT BO3HMKHYTb Mpu peLue-
HMWN 3aga4M, BHOCUTb KOPPEKTMBLI B AeATE/IbHOCTb Ha OCHOBE
HOBbIX 06CTOATENLCTB, HaleHHbIX OLUMGOK, BbISBNEHHbLIX TPY/A-
HOCTe;

B OLEHMBATbL COOTBETCTBUE pe3ysibTaTa AesATe/IbHOCTM MocTaB/leEH-
HOM UeN 1 yCrioBUAM, 06BACHATH MPUUMHBI AOCTUMXKEHUS WUAN
HeAOCTVIKEHUS LeNn, HaxoAnTb OWKNGKY, AaBaTb OLEHKY Mpuob-
PETEHHOMY OMbITY.

MNPEAMETHBLIE PE3Y/IbTATDI

MpegmeTHble pe3ynbTaTbl 0cBOeHUA [MpumepHo paboyenn npo-
rpamMmmbl Mo MaTeMaTtuke rnpencrtassieHbl Mo rogaMm oby4vyeHus B che-
Aywouwmnx pasfgenax nporpamMmmbl B paMmKax OTAefIbHbIX KypCOB: B
5—6 knaccax — Kypca «MartemaTunka», B 7—9 Knaccax — KypcoB
«Anrebpa», «"eomeTpus», «BepoATHOCTb U CTATUCTUKA».

Pa3BuTne nornyecknx npeactaBneHUin U HaBbIKOB 10T MYECKOTO
MbILL/IEHNA OCYLLECTB/IAETCA Ha NPOTAXXEHUW BCEX NIET 06yYeHNs B
OCHOBHOI LUKO/e B paMKax Bcex Ha3BaHHbIX Kypcos. [Npegnonara-



€TCA, UTO BbIMYCKHUK OCHOBHOI LLIKO/Ibl CMOXET CTPOUTb BbICKa3bl-
BaHNA N O0TPpULUaHUNA BbICKa3bIBaHUMN, pacnosHaBaTb NUCTUHHbIE U
JIO>KHblI€ BbICKa3blBaHUA, NMPUBOANTL NMPUMEPBLI N KOHTPMNPUMEDPDI,
oBniageeTt MNMoOHATUAMW. onpegeneHwe, akcnMoma, Teopema, OoKasa-
Te/IbCTBO — N HAY4YUTCA MCNOJIb30BaTb UX MNMpu BbINO/THEHNN yqe6-
HbIX U BHey‘-IeﬁHbIX 3agad.



NMPUMEPHAA PABOYAA MPOTPAMMA YYEBHOIO KYPCA
«MATEMATUKA». 5— 6 KJ/IACCbI

LEAN N3YUEHWNA YUEBHOIO KYPCA

MpropUTETHBLIMU LeNAMM 06yUYeHNs MaTeMaTuke B 5—6 Kaccax
SABNSAOTCS:

B 1POA0/HKEHVE (POPMUPOBAHMSA OCHOBHbIX MaTeEMaTUYECKNX MOHS-
Tnii (Yncno, Be/IMUMHA, reomeTpuyeckas gurypa), obecnevmato-
L MX NPEEMCTBEHHOCTb W NEPCMEKTMBHOCTb MaTeMaTMYeCKOro 06-
pa3oBaHMA 00y4dalLLnXCS;

B Pa3BUTUE UHTENJIEKTYasIbHbIX U TBOPYECKMX CNocobHoCTe 06y-
yawLwmxcs, no3HaBaTe/IbHOM aKTUBHOCTW, MCCeAoBaTe/IbCKUX
YMEHWU, NHTepeca K U3YyUYeHUD MaTeMaTuKW;

moABeAeHNe ob0yvalLWMXca Ha AOCTYMHOM ANs1 HUX YPOBHe K
0CO3HAHMI0 B3aMMOCBSA3N MaTeMaTMKN U OKPY>KaloLWero Mnpa;

m popMUpoBaHNE (PYHKLMOHAIbHOA MaTeMaTUYecKo FpamoTHO-
CTW: YMEHMSA pacno3HaBaTb MaTeMaTuyeckme 06BbEKTbl B peasib-
HbIX >XWU3HEHHbIX CUTyauusix, NPMMEHSTb OCBOEHHbIE YMEHUS
ANS peleHnst NPaKTUKO-OPUEHTUPOBAHHbIX 3a4a4, MHTePNpeTu-
poBaTb MOJlydYeHHble pe3ysibTaTbl U OLEHMBATb UX Ha COOTBET-
CTBME MPaKTUYecKoi cutyauumu.

OCHOBHbIe IMHUN COAEPXXaHUs Kypca maTtemMaTtuku B 5—6 krac-
cax — apudmeTUHECKasS U reoMeTpruyecKas, KOoTopble pa3BuBaloTCS
napasniesibHO, KaXkaasi B COOTBETCTBUM C COOGCTBEHHOI J1IOrMKOMN,
Of4HAaKO, He HEe3aBMCMMO OfHa OT APYroi, a B TECHOM KOHTaKTe U
B3aMMOAeNCTBMN. TakKe B Kypce MPOMCXOAUT 3HAKOMCTBO C 3fie-
MeHTaMun anrebpbl 1 onucaTeNibHOM CTaTUCTUKMN.

MN3yueHne apnmMeTMHeCcKOro MaTepuasia HauMHaeTcst co cucTe-
MaTM3auMn M pasBUTUS 3HAHWIA O HaTypasibHbIX 4ucnax, Monay-
YeHHbIX B HayasibHOM LKosie. Mpy 3TOM COBepLUEHCTBOBAHMWE Bbl-
UNCNNTENIEHON TEXHUKU N (HOPMUPOBAHME HOBbIX TEOPETUYECKUX
3HaHWI codeTaeTcsl C PasBUTMEM BbIUUCAUTENLHOW Ky/bTypbl, B
YacTHOCTU C 06YYEHNEM MPOCTENLIMM NPUEMAM MPUKULKK U OLLEH-
K/ pe3ysibTaToB BblYUCEHUIA. 3yUeHWe HaTypasibHbIX YMCces npo-
JomkaeTcs B 6 kiacce 3HAKOMCTBOM C HadaslbHbIMU MOHATUSMU
TeopuUn AeTMMOCTU.

[pyroi KpynHblii 6/10K B cogep>kaHnm apnmMmeTUUeckon INHNN —
3To Apobn. Hauyano nayyeHnsi 06bIKHOBEHHbIX U AeCATUYHbIX ApPO-
6eihl 0THeCEHO K 5 knaccy. 3To MepBblli aTan B 0CBOEHWUM OpPo6eid,
Korfa npoucxoanT 3HAKOMCTBO C OCHOBHbIMWU UAESAMU, MOHATUSMU



Tembl. [1py 3TOM paccmMoTpeHMe 06bIKHOBEHHbIX AP06ei B MOSHOM
06bEéMe npefLecTByeT N3YUHEHMIO AecATUYHbIX Apobei, uTo ueneco-
06pa3Ho C TOYKU 3PEHUS JIOTUKN W3N0XKEHUS YMC0BOU NUHUMN,
Korga npasunia AencTBui ¢ AeCcATUYHBIMU APO6SAMM MOXKHO 060CHO-
BaTb Y)X€ W3BECTHbIMW a&/ITOPUTMaMU BbIMOJTHEHNSA [ENCTBUNA C
06bIKHOBEHHbLIMWN ApP06SIMUN. 3HAKOMCTBO C AeCATUYHbIMU AP06sMU
paclimpnT BO3MOXHOCTU [ANSA MNOHMMaHUA 00y4yawLwWwuMUca npu-
K/1agHOro NpUMeHeHMUs1 HOBOW 3ammcn Mpu UN3y4eHUn gpyrux npea-
METOB U MpU NPaKTUYECKOM Mcnosb3oBaHUU. K 6 knaccy OTHeCEH
BTOPOl 3aTan B u3y4dyeHun apobeii, rae NpomcxoauT COBEPLLEHCTBO-
BaHMEe HaBbIKOB CpaBHeHWSA W NpeobpasoBaHWsA Opobeii, O0CBOEHMe
HOBbIX BbIYUC/INTESIbHbLIX aJITOPUTMOB, OTTauyMBaHME TEXHUKWU Bbl-
UYNCMIEHWIA, B TOM 4UUC/iE 3HAYEHWUI BbIPaXKEHUN, codep Kalliux u
00ObIKHOBEHHbIE, U AECATUYHbIE ApP06U, YCTAHOB/EHNE CBA3EN MEX-
4y HAMW, paccMOTpeHVe NPUEMOB pelleHUs 3ajady Ha Apobu. B Ha-
yane 6 kacca NPOUCXOANT 3HAKOMCTBO C MOHATUEM MPOLEHTA.

OCc06eHHOCTBI0 U3YUYEHUA MOJIOXKUTE/IbHbIX U 0TpULaTeNIbHbIX YN-
Ces1 ABJIAETCA TO, UTO OHU TaKXXe MOryT paccMaTpuBaTbCA B HECKOS1b-
KO 3TanoB. B 6 knacce B Havasie n3yyeHUs TeMbl «[1010XKUTENbHbIE
M oTpUuaTeNbHbIe YnCca» BblgenseTca nogrema «Llenble uncna», B
pamMKax KOTOpOW 3HAKOMCTBO C OTpUUATe/IbHbIMU YncnaMmu n Aei-
CTBUAMMN C NOSIOXKUTESIbHLIMU N OTPULLATENIBHBIMW YMC/IaMU MPonc-
XOANT Ha OCHOBE cofep>kaTesibHOro nogxoga. 3To NO3BOMAET Ha [0-
CTYNMHOM YPOBHE MO3HAKOMWUTb y4alluxXca MpakTU4ecku co BCemMun
OCHOBHbIMW MOHATUAMUW TeMbl, B TOM YuC/ie N C NpaBuiaMn 3HaKoB
MpW BbINOSIHEHUN apUPMETUYECKNX AENCTBUNA. M3ydeHne pauuo-
HasIbHbIX YMCEsT Ha 3TOM He 3aKOH4YUTCA, a bydeT MPOLO/IKEHO B
Kypce anrebpbl 7 Kiacca, YTo CTaHeT c/efywmm npoxoaomM Beex
MPUHLUUMNAIBHbBIX BOMPOCOB, TEM CaMbiM pa3fgesieHne TpyaHoCTel
obneryaeT BOCNpUATUE MaTepuasia, a pacnpefesieHMe BO BpeMeHU
CMnoco6CcTBYET MPOYHOCTU NpUobpeTaeMblX HaBbIKOB.

Mpn obyyeHUN pelleHUI0 TEKCTOBLIX 3adady B 5—6 knaccax uc-
nosib3yloTca apumMeTUHecKue MNpUEMbI  peLleHns. TeKCToBble
3aga4n, peluaemble Mpyv 0TPaboTKe BbIYUCMINTENbHBIX HaBbIKOB B
5—6 knaccax, paccmaTpmBalTCA 3agayun cnefywuwinx BUOOB:
3a4a4n Ha OBVDKEHMeE, Ha 4yacTu, Ha MOKyMnKu, Ha paboTy v npoms-
BOAUTE/IbHOCTb, Ha MPOLEHTbI, Ha OTHOLIEHMA 1 nponopunn. Kpo-
Me TOro, obydawlimeca 3HaAKOMATCA € NMpUémamun peLleHUs 3ajad
rnepebopoM BO3MOXXHbIX BapuaHTOB, yyaTtca paboTaTb ¢ UH{opMa-
umein, NpeacTaBfeHHoOM B hopme Tabnumy, uam guarpamm.

B MpumepHoii paboyei nporpaMmme NpeaycMoTpeHo hopmmpoBa-
HUe nponeaeBTMYECKUX anrebpanyeckmx npeactaBneHuin. Byksa



KaK CMMBOJT HEKOTOPOro0 Yucna B 3aBUCUMOCTN OT MaTeMaTU4yecKoro
KOHTeKCTa BBOAUTCA MOCTENeHHO. ByKBeHHas cMMBOMMKA LLNPOKO
MCMosib3yeTca Mpexkae BCero Ans 3anmcn o6Lmnx yTBEepXAeHUN n
nNpeanoXXeHw, GopmMys, B HaCTHOCTU OIS BbIYUC/IEHUS TeOMeTpu-
YECKUX BE/IMYMH, B Ka4ecTBe «3aMecTUTeNsi» ymcna.

B kypce «Matematukmn» 5—6 KnaccoB npeacrassieHa HarndgHas
reoMeTpusi, HanpasfieHHass Ha pa3BUTMe 06Pa3HOro MbILLIEHUS,
NPOCTPaHCTBEHHOI0 BOOOPaXKEHUSA, N300pa3nTesibHbIX YMEHWNI. DT
B&KHbI/i 3Tan B U3Yy4YeHUN TEOMETPUU, KOTOPbIA OCyLLLEeCTB/ISAeTCA
Ha HarsAgHo-NPakTUYecKoM YPOBHe, OonupaeTca Ha HarnsagHo-ob-
pasHoe MblWwsieHne obyyarowmxcsa. bonblias ponb 0TBOAUTCA Mpak-
TUYECKOW OeATeNbHOCTU, OMbITY, 3KCMEPUMEHTY, MOAE/IMPOBAHUIO.
ObyuyatoLimecsa 3HaAKOMATCA C reOMeTPUYeCKMMN hmurypamm Ha nso-
CKOCTW W B NPOCTPAHCTBE, C UX NPOCTEMALLINMWN KOH(UTypaunsamu,
yyarcsa n3obpakaTb MX Ha HESIMHOBAHHOW W KeT4dartoii bymare,
paccmaTpmBaloT MX MpocTelilwuve cBoiicTBa. B npouecce nsydeHms
HarnsAgHoOM reoMeTpuMm 3HaHUsA, NoslyyYeHHble obyyarLwmMmMmncs B Ha-
YasIbHOW LLIKO/Ie, CUCTEMATU3NPYIOTCA N PacLLINpPSAOTCS.

MECTO YYEBHOIo KYPCA B YYEBHOM T1JTIAHE

CornacHo yyebHoMy naHy B 5—6 kiaccax maydaercss MHTerpu-
poBaHHbIV npegmeT «MaTemMaTuKa», KOTOPbIA BK/OYaeT apudme-
TUYECKNI MaTepuas U HarnsagHyl reoMeTpuio, a TakxKe nponeaes-
TUYeCcKUe CBefleHNA M3 asirebpbl, 3/1IeMeHTbl JIOTUKN U Hadasia onu-
caTenbHOM CTaTUCTUKM.

YuebHbI NNaH Ha n3yveHne maTemMaTtukm B 5—6 knaccax 0TBO-
ONT He MeHee 5 y4yebGHbIX YacoB B Hefe/llo B TeYeHMe KaXKAoro roga
0byyeHUs, Bcero He MeHee 340 y4yebHbIX 4acoB.

COOEPXAHUE YYEBHOIO KYPCA (MO FOAAM OBYYEHWA)

5 knacc

HaTypanbHble yncna v Hynb

HatypasibHoe uncno. Pag HatypanbHbix yucen. Ymcno 0. N30-
HpadkeHne HaTypasibHbIX YMCes TOUKaMWU Ha KOOPAMHATHON (Yuncno-
BOV) MPSAMOIA.

Mo3vuymoHHaa cuctema cymcneHusa. Pumckasa Hymepauus Kak
npvMep HEMO3ULMOHHOM CUCTEMBbI cHUCNEHUS. [ecAaTuyHan cucTe-
Ma CUYUC/IEHUS.

CpaBHeHMe HaTypasibHbIX YUCES, CPaBHEHVE HATYpasibHbIX YMcen
c Hyném. Crnocobbl cpaBHeHUA. OKpYr/ieHMe HaTypasibHbIX YUCeTT.



CnoxxeHne HaTypasibHbIX YNCeS; CBOWNCTBO HYJIS MPU C/IOKEHUN.
BbluntaHmne Kak gelictBue, obpaTHOe C/AOKEHUID. YMHOXXeHWe Ha-
TypasibHbIX 4YMCEN; CBOWCTBA HY/I1 U efUHULbI MPU YMHOXEHUN.
[eneHve kak pgeiicteue, obpaTHoe YMHOXeHMI0. KOMMOHEHTbI Aeit-
CTBWIA, CBA3b MeXay HumW. [poBepka pe3ynbTarta apugmeTumyec-
Koro peiicteus. [lepemecTuTeslbHOE W co4yeTaTefNlbHOE CBOMCTBa
(3aKOHbI) CMOXXEHUA M YMHOXXEHUA, pacrnpefenurenibHoe CBOMCTBO
(3aK0OH) YMHOXXeHUA.

Ncnonb3oBaHne 6ykB Ans 0603HAaYeHUSA HEW3BECTHOIO0 KOMMO-
HEHTa 1 3arnmcy CBOWCTB apuMEeTUYECKUX AECTBUIA.

Jenutenn n KpaTHble Yncna, pasfokeHme Ha MHoXXuTenu. Mpo-
CTble U coCTaBHble yuncna. MNpu3sHaku genumoctn Ha 2, 5, 10, 3, 9.
JeneHne c octaTKoM.

CTeneHb C HaTypa/ibHbIM MoKasaTesemM. 3anucb 4ymMcna B Buae
CYMMbI paspsagHbIX cnaraembix.

Uncnosoe BbipaXkeHue. BblumcneHne 3HayeHWin YUC0BbIX Bbl-
pPa>KeHW; NOPSAAOK BbIMNOHEHUA AencTBUiA. Mcnonb3oBaHue npu
BbIYNCNEHNAX MEepPeEMECTUTENIbHOIO W COYeTaTe/IbHOrO0 CBOWCTB
(3aKOHOB) C/IOXKEHMSA U YMHOXXEHMWSA, pacnpesesinTesibHOro cBoMcTea
YMHOXXEHUA.

Apobun
MpeacTtaBnieHve o gpoby Kak cnocobe 3anmcn 4acTu BENUYMHBI.

O6bIKHOBEHHbIe Ap06U. MpaBUIbHbIE U HEMpaBU/bHbIE Apobu. CMe-
WwaHHasa Apobb; npeacTaBfieHMe CMeLlaHHOW Apobu B Buae Herpa-
BUNbHOM Apo6U 1 BblAe/IEHVE LIe/I0 YacTy Yncia U3 HenpaBwsbHOM
Apobn. N3o06pakeHne gpobeit TouKamm Ha 4ucnoBow npsamoin. Oc-
HOBHOE CBOWCTBO gpobu. CokpalieHne gpobein. MpueegeHne apobum
K HOBOMY 3HameHaTent. CpaBHeHue gpobeii.

Cno>keHne v BblunTaHne gpobeinl. Y MHOXKEHME 1 aefieHne apobeid;
B3aMMHO0-06paTHbIe Apo6u. HaxoxxaeHme 4acTu Lesoro 1 Lesoro no
ero 4yacTtu.

JecaTuyHas 3anucb apobeii. MpeacTaBneHne fecATUYHOM apobu
B BUAE 00bIKHOBEHHOI. 306padkeHne AeCATUYHbIX Apo6eit TouKa-
MW Ha 4YnC0BOM NpsiMoii. CpaBHeHME AeCATUYHbIX APO6e.

ApudmeTryeckne feincTBus ¢ AecaTUdHbIMK apobamun. OKpyre-
HUe AeCATUYHbIX APo6e.

PelleHVe TeKCTOBbIX 3ajay

PelueHVe TeKCTOBbIX 3ajay apuMETMYECKUM crocobom. Pelue-
HWe NTIornyecknx 3adad. PelueHve 3agady nepe6opom BCeX BO3MOXK-
HbIX BapuaHToB. Vicnonb3oBaHWe MpU pelleHUn 3agad Tabnvy u
CXEM.



PelueHve 3aja4, cofepykallmx 3aBMCUMOCTM, CBSA3bIBAKOLINE Be-
JINYNHBI: CKOPOCTb, BPEMS, PacCTOsIHME; LIEHa, KOJIMYECTBO, CTOU-
MOCTb. EAVHMUBI U3MepPEHNS: Macchl, 06bEMA, LEHbI; PaccTOSTHUSA,
BpeMEHU, CKOpPocTU. CBA3b MeXAy eANHULLAMN U3MEPEHNS KaXK O
BE/INUNHBI.

PellieHVEe OCHOBHbIX 3agay Ha Apo6u.

MpencTaBneHne gaHHbIX B BUAe Tabnul, cton6uyaTbiX AMarpamMmm.

HarnagHaa reomeTpus

HarnagHble npeactaBneHns o urypax Ha M/0CKOCTU: TO4Ka,
npsmMasi, 0TPe3oK, Ny4, Yros, sloMaHas, MHOrOYroflbHUK, OKpPYX-
HOCTb, Kpyr. Yron. [psiMoi, OCTPbIA, Tyno wn pasBEpPHYTbI
YI /bl

[AnvHa oTpe3ka, MeTpuyeckue eanHuubl AAWHbL. [OanHa noma-
HOM, NepuMeTp MHOroyrosibHMKa. amepeHue n noctpoeHue yrmios
C NMOMOLLbIO TpaHcnopTupa.

HarnagHble npefactassieHMa 0 durypax Ha Ms0CKOCTWU: MHOFO-
YFOMIbHMK; NPSAMOYrofibHUK, KBapaT; TPeyrosibHUK, 0 paBeHCTBe
uryp.

MN306parkeHue uryp, B TOM 4ucae Ha kiet4datoir bymare. Mo-
CTPOEHME KOH(MTypaunii n3 yacteil NpsiMON, OKPY>XXHOCTU Ha He-
JINHOBaAHHOW 1 KneT4yatoi bymare. Vicnonb3oBaHMe CBOWCTB CTOPOH
1 yr1oB NpsAMOYrosibHUKa, Keajpara.

Mnowanb NPAMOYrofibHMKA U MHOFOYTr0/IbHUKOB, COCTaB/IEHHbIX
13 MNPAMOYrO/IbHUKOB, B TOM uucne Quryp, M300parkEHHbIX Ha
KnetyaTon 6ymare. EgMHULBI M3MepeHMs Msowaan.

HarnagHble npeacTaBiieHNsA 0 NPOCTPAHCTBEHHbIX Urypax: nps-
MOYTO/bHbIV Napannenenunes, Kyb, MHororpaHHukn. 3obpaxe-
HVe NpocTeinX MHOrorpaHHMKoB. Pa3BépTkn Kyba v napasnnene-
nunega. Co3gaHve mogeneli MHOrorpaHHMKOB (M3 6ymaru, nposo-
NOKW, naacTuwinHa v ap.).

O6BEM NPSAMOYroNibHOro0 Napasienenunea, Kyba. EguHuybl n3s-
MepeHUsa 06bEMA.

6 Knacc

HaTypanbHble yncna

ApudmeTnyeckne AelCTBUA C MHOFO3HAYHbIMU HaTypasibHbIMU
yucnamn. Yumcnosble BbIpadKEHUA, MOPSALOK AeCTBUA, MCMOMb30-
BaHMe CKOOOK. Vcrnonb3oBaHWe Mpu BbIYUCTIEHUAX MEPEMECTUTESTb-
HOr0 M COYEeTaTE/NIbHOIO CBOMCTB CNIOXXEHUA N YMHOXKEHUs, pacrpe-
[enuTeNbHOro CBOMCTBA YMHOXeHUA. OKpyr/fieHne HaTypasibHbIX
yucern.



Aenntenn n KpaTHble yucna; HanbonbLUWi 06WMIA enuTesnb ”
HauMeHbLLee obLlee KpaTHoe. [1e/IMMOCTb CyMMbl U NMPOU3BedeHUS.
JeneHne c octaTKoM.

Apobn

OO6bIKHOBEHHAA [po6b, OCHOBHOE CBOWMCTBO ApobW, COKpalleHue
Apobeii. CpaBHeHMe 1 yriopsgodvBaHue gpobein. PeleHne 3agad Ha
HaxoXeHue 4YacTu OT LLesi0ro 1 Lenoro no ero yactu. [pobHoe ymc-
N0 Kak pesynbTar geneHus. NpeactaBneHve AecATUYHONW Apobu B
BMe 06bIKHOBEHHOM Apo6y 1 BO3MOXHOCTb MpeacTaBfeHns 06blK-
HOBEHHOI Apobu B BUAE AeCATUYHON. [JecaTnyHbie 4pobun v MeTpu-
yeckaa cuctema mep. ApmdmeTrnydeckne AeicTBUSA N YNC0BbIE Bbl-
paXkeHUA C 06bIKHOBEHHbLIMU U OeCATUYHBIMU AP0BAMMU.

OTHoweHue. [eneHne B JaHHOM OTHOWeHUW. MacwiTab, nporiop-
umsa. MNMpumMeHeHWe NpoNopunii Npu pelleHnn 3adad.

MoHATUe npoueHTa. BbluncneHue npoueHTa OT BE/IMUYMHLI U Be-
NYnHBI Mo eé NpoueHTy. BbipakeHWe NPOUEHTOB AeCATUYHBLIMU
Apo6amMun. PelleHve 3afay Ha MpoUeHTbl. BbipaXeHMe OTHOLLIEHUS
BE/INYNH B MPOLIEHTAX.

Mono>XknTenbHble N OTpULATESIbHbIE YMUCA

MonoxxntenbHble U oTpULaTensbHble yncna. Liensle ynucna. Mogyrb
yncna, reomeTpuyeckas MHTepnpeTauusa moaynsa uucna. MN3obpa-
YKEHME YnCe Ha KOOPAMHATHOM NpsMoii. YncioBble MPOMEXYTKMU.

CpaBHeHue umncen. ApuMeTMyecKne OENCTBUS C MOMOXKUTESb-
HbIMW U OTpULaTENbHBIMU YUCNaMU.

MpsimoyronbHaa cucrtemMa KoopamHaT Ha nnockoctu. KoopauHa-
Thbl TOYKM Ha NN0CKOCTN, abcumcca n opauHata. MocTtpoeHne ToUuek
1 (huryp Ha KoopAMHaTHOM M/0CKOCTU.

ByKBeHHbIE Bblpa>KeHUs

MpuMeHeHWe 6YKB 4181 3anncy MaTEMaTUUYECKNX BbIPaXKEHUIA ©
npeanoxeHuin. CeoicTea apnumeTnyecknx fencTBnii. BykBeHHbIe
BblpaX>KeHUSA 1 YNCN0Bble NOACTAHOBKN. ByKBeHHble paBeHCTBa, Ha-
X0X/JEHNE HeN3BECTHOr0 KOMMOHeHTa. ®opmynbl; opmysbl nepu-
MeTpa M nowaan NpsMoyrofibHUKa, KBagpaTa, 06béMa napasse-
nenunega n Kyoba.

PeweHnne TeKCcTOBbIX 3aga4

PelwieHne TeKCcTOBbIX 3afad apumMeTMyeckmm criocobom. Pelue-
HUe Nornyecknx 3agady. PewleHuve 3agaq nepebopom BCEX BO3MOXK-
HbIX BapunaHTOB.

PelwieHne 3aga4, cogep)kalnx 3aBUCUMOCTU, CBA3bIBAOLWUX Be-
JIMYUHBI: CKOPOCTb, BPEMS, PaccTOsAHME; LeHa, KOJIMYecTBOo, CTOU-



MOCTb; MPOM3BOAUTENBHOCTL, BPEMS, 06BEM paboTbl. EANHULbI 13-
MEpPEHUS:: MaccCbl, CTOMMOCTW; PacCTOSIHUS, BPEMEHU, CKOPOCTU.
CBA3b MeXAY eAUHMLAMN U3MEPEHUST KaXKA0M BE/IUUMHDI.

PelleHve 3aga4, CBS3aHHbIX C OTHOLLIEHMEM, MPOMNopLNOHasIbHO-
CTbH0 BEMIMUMH, MPOLEHTaMU; PeLeHNe OCHOBHbIX 3agay Ha apotu
M MPOLEHTBI.

OugeHKa 1 NpUKKIKa, OKPYrneHne pesysbraTa.

CocTaBfieHVe 6YKBEHHbIX BbIPaXKEHW MO YC/I0BUIO 3afadun.

MpeacTaBfieHNe AaHHbIX C MOMOLLbI0 Tabnuy, u gnarpamm. CTon6-
yaTble gMarpaMmbl: UTEHUE U MOCTPOEHUE. UTeHne KPYroBbIX Auva-
rpamm.

HarnagHasa reomeTpusa

HarnagHole npeactaBfieHMs 0 yurypax Ha MJlIoCKOCTU: TOUKa,
npamas, oTpesokK, Nyy, yros, iomaHas, MHOroyroflbHUK, YeTbIpéx-
Yro/IbHUK, TPEYroSIbHUK, OKPYXXHOCTb, KPYT.

B3anMmHoe pacriosioxkeHne ABYX MPAMbIX Ha MJI0CKOCTW, napasi-
nenbHble NpAMbIE, MeprneHAuKYsApHblie NMpamble. 3mepeHue pac-
CTOSHUIN: MeXAay ABYMS TOUYKaMW, OT TOYKW A0 MPAMOW; ASMHAa
MapLupyTa Ha KBafpaTHOW ceTke.

M3mepeHVe 1 NocTpoeHWe yrfioB ¢ NOMOLLbIO TpaHcnopTupa. Bu-
[bl TPEYTONIbHUKOB: OCTPOYTrO/IbHbIN, NPAMOYIO/IbHbIA, TYNOYrofb-
Hbll; pPaBHOOEAPEHHbI, PaBHOCTOPOHHUN. YeTbIpEXYrofbHUK,
npuMepbl YeTbIPEXYroSibHUKOB. [MpAMOYrofibHUK, KBagpaT: Wuc-
nosib30BaHWe CBOMCTB CTOPOH, Yr/ioB, AnaroHanei. 3obpaxkeHue
reoMeTpUYECKMX PUryp Ha HeNIMHOBAHHOM Bymare ¢ UCrosib30BaHu-
eM LUPKYNs, IMHENKW, YyrofibHMKA, TpaHcnopTupa. MNMoctpoeHns Ha
KnetyaToin bymare.

MepumeTp MHoOroyrosibHuUKa. MNoHATWE naowagn urypsl; ean-
HULbI n3MepeHus naowagun. NMpubn>kEHHoe n3MepeHne naowaam
thuryp, B TOM umcne Ha KBagpaTHoi ceTke. [MpubAMKEHHOE M3Me-
peHne 4/IMHbI OKPY>XXHOCTK, MJiowann Kpyra.

CuMmMeTpUA: UeHTpasibHad, oceBas U 3epKaslbHas CUMMETPUN.
MocTpoeHMe CUMMETPUYHBIX UTYP.

HarnagHole npeacTtaB/ieHUs 0 MNPOCTPAHCTBEHHbIX durypax:
napannenenunen, Ky6, npmMsma, nupaMmmga, KoHyc, UMIMHApP, wap
" chepa. N306padkeHne NPOCTPaHCTBEHHbIX uryp. MNpumepsl pas-
BEPTOK MHOFOrpaHHMKOB, LUuUAnHApa N KoHyca. Co3gaHue Mogeneii
MpocTpaHCTBEHHbIX uryp (U3 bGymaru, MNpoBOJ/IOKW, NacTUIMHA
u ap.).

MoHATUe 06BbLEMA; eAnHULbLI U3MepeHUs 06béma. O6BEM NpAMO-
YrofibHOro napannenenunega, kKyba.



NAAHWPYEMBIE MPEAMETHBIE PE3Y/IbTATbl OCBOEHWUS MPUMEPHOW
PABOYE MPOrPAMMbI KYPCA (MO FOAAM OBYYEHWSA)

OcBoeHMe yuyebHoro Kypca «MaTtematka» B 5—6 Ksiaccax 0CHOB-
HOW LLKOJIbI OJKHO 06ecrieumBath JOCTUXKEHWE CrIeAYIOWNX npes-
METHbIX 06pa30BaTefibHbIX PE3Y/IbTaTOB:

5 knacc

Uucna v BblYUCIEHNA

m[loHMMaTb M NpaBU/IbHO YNOTPebAATb TEPMUHbI, CBA3@HHbIE C
HaTypa/sibHbIMW 4YMUCNaMU, OObIKHOBEHHLIMU W  AECATUYHBIMU
Apobsamn.

m CpaBHMBaTb U yNopsiaouMBaTh HaTypasibHble YMc/a, CpaBHMBATb
B MPOCTeNLLMX criydasix 06bIKHOBEHHbIe Apo6U, AeCATUYHbIE APO6U.

m COOTHOCMTb TOYKY Ha KOOPAMHATHOM (YMC/0BOIA) MPSIMOiA € COOT-
BETCTBYWOLMM €A YMC/IOM U n306padkaTb HaTypasibHble yucna
TOYKaMUu Ha KOOPAMHATHOW (YMC/10BO) NPSAMOIA.

m BLINONHATL apudMeTUUeCcKme AeACTBUSA C HATYPa/IbHbIMU YKC/a-
MU, C 06bIKHOBEHHbLIMU APOBSAMU B MPOCTEALIMX cny4vasx.

mBbINOAHATE NPOBEPKY, NPUKUAKY pe3ysbTaTa BblUMCAEHUA.

m OKpYIIsTb HaTypasibHble Yncna.

PelleHVe TeKCTOBbIX 3ajay

mPelaTh TEKCTOBbIE 334aun apUPMETMYECKUM CMOCO6OM W ¢ Mo-
MOLLbH OpraHM30BaHHOr0 KOHEYHOrO rnepebopa BceX BO3MOXKHbIX
BapMaHTOB.

mPelwath 3agaum, cogepykalline 3aBUCMMOCTU, CBSA3bIBAKLLNE Be-
JINYNHBI: CKOPOCTb, BPEMS, PAcCTOSIHME; LieHa, KOSIMYECTBO, CTO-
MUMOCTb.

m /Icnofib30BaTh KPaTKUE 3amnucK, cxembl, Tabaumubl, 0603Ha4YeHUS
npy peLleHumn 3agau.

m [10/1b30BaThCA OCHOBHbLIMU eAVHMLLAMY U3MEPEHUS: LiEHbI, MAcChl;
pPaccTosAHUSA, BPEMEHW, CKOPOCTHU; BblpaXkaTb OAHW eAVUHMLbI BEN-
UMHbI Yepe3 apyrue.

ml13BNeKaTb, aHa/M3MPOBaTb, OLUEHMBATb WHGOPMaLMio, npesd-
CTaB/IEHHYI0 B Tabsvue, Ha CTon64aToil Avarpamme, VHTepripe-
TMPOBaTb MPEACTaB/IEHHbIE JaHHbLIE, VUCMOMb30BAaTh JaHHbIE MNP
peLleHnn 3agau.

HarnagHaa reomeTpus
m[10/1b30BaTbLCA FEOMETPUYECKUMUN MOHATUAMMU: TO4Ka, npsaAmas,
0TPe30K, J1yY, Yros, MHOrOyroflbHUK, OKPY>HOCTb, KpPYT.
m[1pnBOAUNTL NMPUMEPBLI 06BEKTOB OKPY>KaloLWero Mmpa, UMerLmx
(hopMy M3yUYeHHbIX FTeoMeTpPUYECKUX UTYP.



m //Icnosib3oBaTb TEPMUHOONMIO, CBA3AHHYIO C yr/iamu: BepLunHa
CTOpPOHA; C MHOrOYrofibHMKamu: yros, BepLlMHa, CTOPoHa, Ana-
rOHas1b; C OKPY>KHOCTbIO: paguyc, AguameTp, LLeHTp.

m1306paXkaTtb M3Y4YeHHble reoMeTpuyeckre PUrypbl Ha HeMHO-
BaHHOM M KnetyaTol bymare ¢ MOMOLLbIO LMPKY/SA U JINHENKWN.

mHaxoauTb ANVHBI O0TPE3KOB HErnocpeACTBEHHbIM M3MEPEHUMEM C
MOMOLLbIO JIMHENKN, CTPOUTbL OTPE3KN 3a[jaHHOM A/IMHbI; CTPOUTL
OKPY>XHOCTb 3aJlaHHOro paguyca.

m/icnonb3oBaTh CBOMCTBA CTOPOH W Yr0B NPSMOYrofibHUKa, KBa-
Aparta 4N ux NocTpoeHUs, BbIYUCMEHUS MOLWAAM U NMePUMETpA.

mBbIUMCAATE MepUMeTP U MJowaas KBajparta, npsMoyrofibHUKa,
thuryp, coctaBneHHbIX U3 MPAMOYTrO/IbHUKOB, B TOM uucrie ¢u-
ryp, n3obpaxeéHHbIX Ha keTyaTon bymare.

m[10oNb30BaTbCA OCHOBHbLIMU METPUYECKUMU eAVHULLAMU N3Mepe-
HUS L/IMHbI, N0WAaAN; BblpaXaTb OAHU eAWHULbI BETMUUHBI Ye-
pe3 opyrue.

m Pacno3HaBaTb napannenenunes, Ky6, UCNoib30BaTb TEPMUHOSO-
rM: BepLUMHaA, pebpo rpaHb, N3MepeHUs; HaXoAUTb N3MepPeHUs
napasnnenenvnesa, kKyoa.

mBbIuMCcAATE 06bEM Kyb6a, napannesnenuneia no 3afgaHHbIM N3Me-
peHUsIM, MO0Mb30BaTbCS eAVHULLAMW U3MEPEHUS 06bEMA.

mPelaTb HeCNOXKHbIE 33[a4M Ha N3MepeHe FreoMeTpUYecKux Be-
NINYMH B NPaKTUYECKNX CUTyaLUsX.

6 Knacc

Uucna v BblUUC/IEHNSA

m3HaTb M NOHUMAaTb TEPMUHbI, CBA3aHHbIE C PA3/INYHLIMU BUAAMUN
yuncesn n crocobaMmm MxX 3anucu, NEPexXoanTb (€C/IN 3TO BO3MOXKHO)
OT O4HOI hopmbl 3anmncK vmucna K Apyroii.

m CpaBHMBaTb N ynopsaouMBaTh Lesble YMCIa, 06bIKHOBEHHbIE U
AecsATUYHbIe Apo6u, cpaBHMBATL YKMC/a O4HOI0 M PasHbIX 3HAKOB.

mBbINO/MHATL, codeTas YCTHbIE U NMUCbMEHHbIE NPUEMBI, apudme-
TUYECKME AeACTBUSA ¢ HAaTypasibHbIMU U LUE/bIMU YMCIaMK, 00bIK-
HOBEHHbLIMWU W AECATUYHBIMU APO6SMU, MOMOXKUTENbHLIMU U OT-
puuaTenbHbIMK YnUCNaMMU.

B BbIUMCNATL 3HAYEHUS YUCOBbLIX BblpaXkeHW, BbINOAHATL NpU-
KUAKY W OLEHKY pe3ysibTaTta BbIYMCNEHWIA; BbINO/HATL Npeobpa-
30BaHMA YMCNOBbIX BbIPa)KEHWA Ha OCHOBE CBOWCTB apugmeTu-
YECKNX OEeNCTBUIA.

m COOTHOCMTb TOUKY Ha KOOPAWHATHOW MPSMOMA C COOTBETCTBYH-
WMM el YMCTIOM 1 n306padkaTb Yncsia TOHKaMy Ha KOOPAMHATHOWA
npsiMoii, HaxoAUTb MoAy/ b ymucna.



m COOTHOCMTb TOUKM B MPSIMOYTO/IbHOW CUCTEME KOOpPAMHAT C KO-
opAvHaTamu 3TO TOUKMU.

m OKpyrnsaTh Uenble Yncaa U gecsaTuyHble Apobn, HaxoguTb Npu-
6VMXKEHUST YKnCen.

UucnoBble U 6YKBEHHbIE Bblpa>KeHUsl

moHMMaTb 1 ynoTpe6isiTb TEPMUHBI, CBSI3aHHbIE C 3arUCbio CTe-
MeHW Yncna, HaxoauTbL KBagpaT M Ky6 umcna, BbIYMCIATL 3Hade-
HUS YMC/IOBbIX BbIPAXKEHWI, COAEPXKALLUX CTEMEHMN.

m[lo/b30BaThCsl MpU3HaAKaMU AeNIMMOCTU, packiafbliBaTe HaTy-
pasibHble YuMCca Ha MPOCTbIE MHOXUTESN.

m [No/1b30BaThCA MacLLTaboM, COCTAB/IATL MPOMOPLMU U OTHOLLEHUS.

m /Icnonib3oBath GYKBbI [/151 0603HAYEHUS YMCES MPU 3anncK MaTe-
MaTUYECKMX BbIPaXKEHUI, COCTABNATL GYKBEHHbIE BbIPAXKEHUS U
hopMy bl, Haxo4uUTb 3HAYeHUs1 BYKBEHHbIX BbIpaXKeHWN, ocy-
LLLeCTBSAST Heo6X0ANMbIe MOACTAHOBKM M NpPeobpa3oBaHus.

mHaxogMTb HEV3BECTHbIN KOMMOHEHT PaBEHCTBA.

PeweHve TeKCcTOBbIX 3aga4y

mPeliaTb MHOrowaroBble TEeKCTOBble 3ajadn aputMeTUHeCKUM
crnoco6om.

mPeliaTb 3afa4n, CBA3aHHbIE C OTHOLUEHMEM, MPOMopLMOHanbHO-
CTbl0 BE/INYMH, NPOLEeHTaMW; pellaTb TPM OCHOBHbIE 3a4ayun Ha
Opobn N MPOUEHTHI.

mPeliaTb 3aga4um, cogep>kalme 3aBUCUMOCTU, CBA3bIBaloLLVeE Be-
JNINYNHbBI: CKOPOCTb, BPEMS, PacCTOAHME, LieHa, KO/IM4ecTBo, CTO-
MIMOCTb; NPOMN3BOAUTENBbHOCTb, BPeMs, 06bEMa paboTbl, UCMOSIb-
3y apudmeTMyeckme AeNCTBUSA, OUEHKY, MPUKUAKY; M0/b30-
BaTbCA eANHMLAMU U3MEPEHMS COOTBETCTBYIOLLNX BESINYMH.

m CocTaB/IATb 6YKBEHHble BbIPa)KEHUSA MO YCN0BUIO 3afaun.

m /13B/eKkaTb MHOpMaLUIo, npeacTaB/ieHHy0 B Tabnuuax, Ha nu-
HelHo, cToNn64aTo MK KPyroBoi gnarpaMmmax, MHTepNpeTMpo-
BaTb NMpeAcTaB/IeHHbIE JaHHbIE; UCMO0/b30BaTh AaHHbIe Mpu peLue-
HUW 3a4ad.

m[NpeactaBnAaTb MHMOPMaLUIO C MNOMOLLbIO Tabnuy, SIMHERHONA 1”
cTon6yaroin gmuarpamm.

HarnsagHasa reomeTpus

m [pnBOANTL NPUMEPBLI 00BEKTOB OKPY>KAKLWEro MMpa, VMEKLLNX
thopMy M3YyUEHHbIX reOMeTPUUYECKNX MOCKMX N NPOCTPaHCTBEH-
HbIX PUryp, NPMUMePbl PaBHbIX U CUMMETPUYHbIX Uryp.

m 1306pakaTb C MOMOLLbI LMPKYNS, NIMHENKU, TpaHcnopTupa Ha
HE/IMHOBAHHOM U1 K/ieT4YaTon 6ymare n3y4eHHbIe M/I0CKME reome-
Tpuyeckme puUrypbl U KoHUrypaumm, CMMMeTPUYHbIE OUTYpbI.



m[10/1b30BaTbCA reOMETPUYECKMMU NOHATUAMM: PaBEHCTBO (hUryp,
CUMMETPUSA; UCMO/b30BaTh TEPMUHOSON IO, CBA3AHHYIO C CUMMe-
Tpue: 0Cb CUMMETPUN, LEHTP CUMMETPUN.

mHaxoauTb BEIMUMHbBI YINI0OB U3MEPEHMEM C MOMOLLbI0 TpaHcMop-
TMpa, CTPOUTb Yr/bl 3aA4aHHOW BeNNYUHBI, M0/b30BaTbCA MNpuU
peLleHnM 3aja4y rpafycHoli Mepoii yrmnos; pacrno3HaBaTb Ha 4ep-
TeXKax OCTPbIA, NPAMON, pasBEPHYTbLIA N TYMOW Yrbl.

mBbIUMCAATE A/INHY JIOMaHOM, NepuMeTp MHOMOYrosibHMKa, Nosb-
30BaThCA eAUHULLAMWN N3MEPEHUsT A/INHbI, BblpaXaTb O4HU eau-
HULbI N3MepPeHNS [/IMHbI Yepe3 Apyrue.

mHaxoauTb, UCMNOMb3ysa YepTEXHble WHCTPYMEHTbI, PacCTOSHUSA:
MeXAay ABYMS TOUKamMu, OT TOUKM [0 NPAMON, A/INHY NyTU Ha
KBaJpaTHoOl ceTke.

mBbluMCcnAaTh naowans puryp, coctaBieHHbIX U3 NPAMOYTrO/bHU-
KOB, MCM0/1b30BaTb pa3bueHmne Ha NPSIMOYrofibHUKW, Ha paBHble
urypsl, gocTpanBaHue A0 MPSIMOYrofibHUKA; Mosb30BaTbCs OC-
HOBHbIMW €AVHULAMW W3MEPEHUS MJI0WaAM; BblpaXKaTb 0A4HU
eAVIHNLBI 3MepPEHUS NJioWaan Yepes apyrue.

mPacno3HaBaTb Ha MOAENAX U N306paXKeHUSAX NupamMugy, KoHyc,
UMANHAP, WCMONb30BaTb TEPMWUHOMOTMI:  BepLUMHA, pebpo,
rpaHb, OCHOBaHMWe, pa3BEpTKa.

m1306pakatb Ha KnetyaToi bymare NpsMOYrosibHbl napasnsie-
nenvnea.

mBbIUMCAATE 06LEM MPSAMOYrofibHOr0 napasienenuneia, Kyb6a,
No/b30BaTbCA OCHOBHbIMW eAMHULAMU U3MEPEHUS 00bEMA; Bbl-
pakaTb 0fHW eAVHULBI U3MEPEHNS 06bEMA Yepes Apyrue.

m PellaTb HECNOXKHbIE 384N Ha HAX0XKAeHMe FeOMETPUYECKNX Be-
NINUNH B NPaKTUYECKUX CUTyaLusX.



B
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TEMATUYECKOE NNAHWPOBAHWE YUYEBEHOIO KYPCA (MO FOAAM OBYUEHWUA)
5 knacc (He meHee 170 u)

HassaHve
pasgena (TemMbl)
Kypca (4MCcno 4YacoB)

HatypasnbHble
yncna. OenicTBus
C HaTypa/lbHbIMU
ymcnamn

(43 v)

OCHOBHOE cofepXaHvie

[ecAatnyHas cucTema cuyucre-
HUA. PAg HaTypasibHbIX yuces.
HaTtypanbHbii psg. Ywucno O.
HatypasnbHble uucna Ha Koop-
AnHaTHoli npsmoii. CpaBHeHMe,
OKpYTr/ieHne HaTypasibHbIX Ymcen.

ApudmeTuUeckme fAelicTBust ¢
HaTypasibHbIMW Yncnamu. Ceoli-
CTBA Hy/Nss MpU  CMOXKEHUN U
YMHOYXEHUW, CBOICTBA eAVHULbI
npu yMHOXXeHuu. [epemecTu-
TeflbHOe W codeTaTeslbHOe CBOWA-
CTBa CMIOXKEHUSI U YMHOXEHMWS,
pacnpefenuTesibHoe  CBOMACTBO
YMHOXEHUSI.

JenuTenn n KkpatHble Yncna, pas-
NOXXeHWe yncna Ha MHOXUTENN.
JOeneHvie c octaTkoM. pocTble u
cocTtaBHble yucna. NpusHaku ge-
nmMMmocTn Ha 2, 5, 10, 3, 9.

CTeneHb C HaTypasibHbIM MoKa-
3aresiem.

OCHOBHble BUbl AESITENBHOCTU 0GYYatOLLMXCS

UuTaTb, 3anmcbIBaTb, CPaBHVBATL HaTypasibHble YNCNa,;
npegnarate U 06Cy>KAaTb Crnocobbl yrnopsafouMBaHUA
yucen.

MN306padkaTb KOOPAMHATHYI0 NPsMYl0, OTMeYaTb yncna
TOYKaMW Ha KOOpAVHATHOM MPsAMON, HaxoamTb KOopau-
HaTbl TOYKW.

WccnepoBaTb cBOMCTBA HaTypasibHOro psiga, vnicen 0 u
1 Npu CIOXKEHUN N YMHOXEHUN.

Mcnonb3oBaTb NpaBW/Io OKPYrAeHNA HaTypasibHbIX YM-
cen.

BbINnonHATbL aprhmeTnyeckmne 0eicTBmA ¢ HaTypasibHbl-
MW YMCnaMn, BbIMUCNATb 3HAYEHNS YNC/T0BbIX Bblparke-
HWIA co ckobKaMun n 6e3 CKo6OoK.

3anuvcbiBaTb Mpou3BefeHWe B BuAe CTeneHW, unTaTb
CTENeHW, MCMoNb30BaTb TEPMUHOMOMMIO (0CHOBaHMe,
nokasaTesib), BbIMUC/IATb 3HAYEHWS CTENEHEN.
BbINOMHATL MPUKNOKY W OLEHKY 3HAYeHU 4MCNoBbIX
Bblpa>KeHWU, npegnarate M MPUMEHATb MPUEMBbI MPO-
BEPKW BbIYNC/IEHWIA.

Mcnonb3oBaTtb NpyY BbIYUC/IEHUSAX MEPEMECTUTENIBHOE U
coyeTaTesibHOE CBOMCTBA CMIOXKEHUS U YMHOXEHUS, pac-
npeennTesnibHoe CBOMCTBO YMHOXEHUS; hOPMY/IMpPoBaTh
M NPUMEHSTbL MpasBuia NpeobpasoBaHUsA YMC0BbIX Bbl-
pa>keHWin Ha 0CHOBE CBOMCTB apUPMETUYECKUX AECTBUIA.
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ro

UncnoBble BbIpaXKeHUs; Mopsi-
[OK [eNcTBUiA.
PelleHMe TeKCTOBbIX 3agay Ha

BCE apuUMeTMUeCKUe AelicTBUS,
Ha ABUYKEHUWE U MOKYMKU



VccnenoBaTtb YMC/10Bble 3aKOHOMEPHOCTU, BblABUraTb U
060CHOBbIBaTb rMnoTesbl, OpMyNINpPoBaTb 0606LLEHNS
M BbIBOAbI MO pe3ynibTatam npoBeAEHHOro nccefoBaHUA.
dopmynmpoBaTh onpeaeneHns AesinTens U KpaTHoro,
Ha3bIBaTb [Ee/IMTENU U KpaTHble 4yncna; pacrio3HaBaTb
MpocTble U coCTaBHble Yncna; hopMy/IMpoBaTb U NpUMe-
HATb NPU3HaKM ENNMOCTU Ha 2, 3, 5, 9, 10; NpMeHSATb
aIMOPUTM Pas3fNoXKEHUA Yuca Ha NPOCTble MHOXUTENU;
HaxoauTb OCTaTKW OT AeNeHUs U HerosiHoe YacTHoe.
PacnosHaBaTb UCTUHHbIE W /10XKHbIE BbICKa3blBaHUSA 0
HaTypasbHbIX 4YnUcniax, NMPUBOAUTbL MPUMEPbl U KOHTP-
npuMepbl, CTPOUTb BbICKa3blBaHUS U OTPULLAHUSA Bbl-
CKasblBaHUI 0 CBOMCTBAxX HaTypasibHbIX YMCcen.
KOHCTpympoBaTh MaTemMaTuyeckme rnpeasioXKeHus ¢ no-
MOLLIbIO CBA30K «U», «UNMN», «EC/NW..., TO...».

PeluaTth TeKCTOBbIE 3a4a4n apUPMETUYECKUM CrOCO60M,
MCNoJb30BaTh 3aBUCUMOCTU MeXXAy BesIndnHamMn (CKOo-
poCTb, BpeMs, pacCTosAHWE; LieHa, KOJTINYEeCTBO, CTOMMOCTb
M [p.): aHam3vpoBaTb M OCMbIC/IMBATb TEKCT 3ajauu,
nepecopMy/IMpPoBaTh YC/10BUE, U3B/eKaTb He06XoANMble
JaHHble, YCTaHaBIMBAaTb 3aBUCUMOCTU MEXAY BeNIMvnHa-
MW, CTPOUTb /IOTMYECKYH LLEMOYKY pacCy>XAeHWUiA.
MogenupoBaTb X0 pelleHus 3ajaqynm C MNOMOLLLbI0 pu-
CYHKa, CXeMbl, Tabnuupl.

MpuBoanTb, pa3bupaTtb, OLEeHMBaTbL pas/inyHble peLle-
HUS, 3anncy peLleHuii TEKCTOBbLIX 3ajad.

KpUTyeck oLeHMBaTb MOJTyYeHHbIN pe3ysbTaT, Ocy-
LLEeCTBNATbL CAMOKOHTPO/b, NPOBEPSASA OTBET Ha COOTBET-
CTBME YC/I0BUID, HAaXOAUTb OLIUGKN.

Pewatb 3aga4n ¢ nomoLlbio nepebopa BcexX BO3MOXHbIX
BapunaHTOB.

3HaKOMUTLCS C UCTOPUEN pa3BUTUS apUMETUKN
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HassaHve
pasgena (Tembl)
Kypca (4nCcro 4YacoB)

HarnsgHasa reo-
MeTpua. JInHnn
Ha M10CKOCTU
(12 v)

OcHOBHOe cogep>kaHue

Touka, npsamasi, 0Tpe3oK, Nyu.
JlomaHasA. lV3mMepeHne ONUHbI
0Tpe3Ka, METPUYECKNE efUHULIbI
n3MepeHns 4/INHbl. OKPY>XXHOCTb
M Kpyr.

MpakTnueckasi pabota «MocTpo-
eHMe y30pa 13 OKPY>XXHOCTE.

Yron. FpsMoi, oCTpbIi, Tyrnoi
M pa3BEpPHYTLIN yrnbl. V3mepe-
HVe YroB.

MpakTnueckasi pabota «MocTpo-
€HM1e yroB»

OCHOBHbIe BUAbI AeATETbHOCTA 06y'-|ar0|.|.|,|/|xcs1

PacnosHaBaTh Ha YepTexkax, pucyHKax, onmcbIBaTb, Mc-
nosib3ysi TEPMUHOMIOTUIO, N KN300padKaTb C MOMOLLbH
YEPTEXKHbLIX WHCTPYMEHTOB: TOYKY, MPSIMYl0, OTPe3oK,
Nyd, yron, noMaHy, OKpPYXHOCTb.

PacnosHaBaTb, NpUBOANTL NPUMEPbLI 06BEKTOB peasib-
HOro MMpa, NMeLWnX HopMy M3yUeHHbIX GUryp, oue-
HMBaTb UX NINHElHbIE pa3mepbl.

Mcnonb3oBatb NINMHEKY 1 TPAHCNOPTUP KaK MHCTPYMEH-
Tbl A1 NOCTPOEHUSA N U3MEPEHUS: U3MEPSTb A/IMHY OT-
pe3kKa, Be/IMYUNHY YI/1a; CTPOUTL 0TPE30K 3aAaHHO A/INHBI,
Yros, 3afjlaHHoW BE/IMYMHBI; OTK/IaAbIBaTb LUPKY/IEM paB-
Hble 0TPE3KU, CTPOUTb OKPY>KHOCTb 3a[laHHOro paauyca.

MN306parkaTb KOH(UIypauum reoMeTpnuyeckmx puryp mns
0TPE3KOB, OKPYXHOCTeW, MX vacTeil Ha He/IMHOBaHHOM
W KneTyaToii 6ymare; npeaniaratb, ONUCbIBaTL M 0BCY>K-
AaTb Crnocobbl, anropUTMbI NMOCTPOEHUS.

PacnosHaBaTth 1 N306paykaTb Ha HEIMHOBAHHOW 1 K/1eT-
yaToii Gymare MpsAMON, OCTpPbIi, TyMoW, pasBEpHYThIN
YIbl; CPaBHMBATb YI/ibl.

BbIUMCNATb AN1MHBbI 0TPE3KOB, JIOMaHbIX.

MoHMMaTbL U UCNOosMb30BaTb MPU PELLIEHN 3a0ay 3aBU-
CMMOCTU MeXAy eAVHULAMU MeTPUYECKOW CUCTEMBI
Mep; 3HAKOMUTBLCS C HEMETPUYECKMMW CUCTEMAMK Mep;
BblpaxkaTb [/IMHY B Pa3/IMYHbIX eAUHMLAX U3MEPEHUS.
WccnepoBaTe urypbl U KOHGUrypauum, Wcnonb3ys

LMPoBLIE pecypchbl
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O6bIKHOBEHHbIE
apo6bun
(48 v)

Apobb. lMpaBu/ibHbIE N Henpa-
BWJIbHble Apobu. OCHOBHOE CBOA-
CTBO Apobu. CpaBHeHVe Apob6eii.

CnoXxeHve M BblUMTaHWe 06blIK-
HOBEHHbIX Apo6eii. CmellaHHas
Apo6b. YMHOXeHWe W feneHve
06bIKHOBEHHbIX Ap06ei; B3anM-
HO-06paTHble Apo6u.

PellleHMEe TEKCTOBbIX 3ajad, CO-
Aep>kalimx apobu. OCHOBHbIe 3a-
Jaun Ha gpobwn.

MprMeHeHWe 6YKB ANA 3anucu
MaTeMaTUYeCKMUX BbIPaXKEHWUH 1
npeanoKeHnin



MogenvposaTb B rpauyeckor, npeameTHor opme, C
NMOMOLLbI0 KOMMblOTEPA MOHATUSA W CBOICTBA, CBA3aH-
Hble C 006bIKHOBEHHOI ApPO6bLHD.

UutaTb M 3anncbiBaTb, CPaBHMBATb O00bIKHOBEHHbIE
Apobu, npegnaraTe, 060CHOBLIBATL 1 O6CY>KAATH CMOCO-
Obl yNnopsifouvBaHnsA Apo6eii.

M306padkaTb 00bIKHOBEHHbIE APO6W TOUKaMU Ha KOoop-
ONHATHOM NpAMONA; MNCMoMb30BaTb KOOPAMHATHYIO MNps-
MY0 A5 CpaBHEHUS Apo6ei.

PopMyNMpPoBaTh, 3aN1CbIBaTh C MOMOLLLIO BYKB 0CHOB-
HOe CBOWCTBO 06bIKHOBEHHO! Apobu; MCrosnb3oBaTb 0C-
HOBHOe CBOMCTBO Ap0oby A5 COKpaLLeHMs apobei 1 npm-
BeAeHMs Apoby K HOBOMY 3HamMeHaTenlo.
MpeacTtasnATe CMellaHHY 4pobb B BUAE HenpaBW/ib-
HOI 1 BbIgeNATb LEenyl 4acTb yncia U3 HenpasBusibHOM
apoéu.

BbINONMHATL apudiMeTUyeckme JeicTBUA ¢ 06bIKHOBEH-
HbIMW AP0BAMU; MPUMEHSATL CBOMCTBA apMdMeTUUYECKNX
[encTBUIA onsa paumoHasin3auum BblUUCIEHUIA.
BbINOMHATL MPUKNAKY U OLEHKY pe3ynbTaTa Bblyuucrie-
HUWIA; Npegnarate U NPUMEHSTb MPUEMbI NPOBEPKU Bbl-
YNCNEHWNIA.

MpoBoouTbL 1ccnegoBaHWA CBOMCTB Apob6eid, onupasch
Ha 4YNCNOoBble 3KCMEPUMEHTbI (B TOM YuUC/ie C MOMOLLbIO
KOMMblOTEpa).

PacnosHaBaTb WCTUMHHbIE W /TI0XKHbIE BbICKa3blBAHUSA 0
Apobsx, NPMBOANTL MPUMEPBLI N KOHTPMPUMEpPbI, CTPO-
UTb BbICKa3bIBaHUA U 0TPULLAHUA BbICKa3bIBaHUN.
PelaTb TeKCTOBbIE 334a4u, cogepkaline ApobHble faH-
Hble, 1 3afa4M Ha HaxoXAeHue 4acTu Liesioro 1 Lenoro
Mo ero 4acTu; BbIAB/IATb MX CXOACTBA U pas3NnNyus.
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HassaHve
pasgena (Tembl)
Kypca (4nCcro 4YacoB)

HarnagHas
reomMeTpus.
MHOroyrosibHUKu
(10 v)

OcHOBHOe cogep>kaHue

MHOroyronbHuKN. YeTbIpéx-
YrofIbHUK, NPSAMOYTO/IbHUK,
KBajpar.

MpakTuyeckas pa6oTa «locTpo-
€HVe MpPSMOYro/ibHMKa C 3aAaH-
HbIMW CTOPOHaMW Ha HeNHO-
BaHHOW Gymare».

TpeyronbHuK.

Mnowanb 1 MNepuMeTp MpsIMO-
Yro/ibHMKa 1 MHOFOYro/IbHMKOB,
COCTAB/IEHHbIX U3 MPSIMOYrOJ/ib-

HNKOB, €AUHWNUbI WN3MepPeHNA
nnaowaan. lNMepumeTp MHOro-
YrosibHMNKa

OCHOBHbIe BUAbI AeATETbHOCTA 06y'-|ar0|.|.|,|/|xcs1

MopaenmpoBaTtb X0 PelleHus1 3afayn ¢ MOMOLLb0 pu-
CYHKa, CXeMbl, Tabnuupi.

MpuBOAUTL, pPas3dUpaTb, OLEHMBATbL pas3/iNyHbIe peLle-
HUSA, 3amnncu peLleHNiA TEKCTOBbLIX 3aaau.

KpUTWYeCcKU OLEeHMBAaTL MOJIyYeHHbIi pe3ynbTaT, ocy-
LLLECTBNSATL CAMOKOHTPO/1b, MPOBEPSIsi OTBET Ha COOTBET-
CTBME YC/IOBUI, HAXOAUTb OLLUUGKN.

3HaKOMUTLCS C VCTOpUEl pa3BUTUS apuPMETUKN

OnucbIBaTh, UCMOMb3Ys TEPMUHO/IONMIO, U306PaKaTh C
MOMOLLIbI0 YepPTEXHbLIX MHCTPYMEHTOB U 0T PyKU, Mofe-
nnpoBaTb U3 6ymMary MHOr0yrosibHUKWU.

MprBOAUTL NMPUMEPbI 06bEKTOB peasibHOro MuUpa, MMeto-
WMx hopMy MHOrQYyrofibHUKa, MpsSMOYroflbHMKa, KBa-
[pata, TPeyro/ibHKa, OLEHNBATb UX JIMHelHbIE pa3Mepbl.
BbluMCnsATL: NepuMeTp TPeyrosibHUKa, MpsiMOYrofibHU-
Ka, MHOrOYrosibHUKa; M/iowasb npsiMoyrosibHUKa, KBa-
apaTta.

MN306pa>kaTe OCTPOYrosibHble, MPSAMOYrofibHble U TYMo-
Yro/ibHble TPEYTOSIbHUKMN.

CTpouUTb Ha HeNMHOBaHHOW W KfeTuatoii 6ymare KBa-
ApaT 1 NPSIMOYTONIbHUK € 334aHHbIMU A/IMHAMW CTOPOH.
WccnepoBaTth CBOVCTBA NPSAMOYTo/ibHUKA, KBajgpaTa ny-
TEM 3KCMEepUMeHTa, Hab/oAeHNs, U3MEPEHUS], MOAEN-
pOBaHMWsA; CpaBHMBATb CBOMCTBA KBagpata M MpsiMO-
Yro/ibHUKa.
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HecAaTndHbie
apo6un
(38 v)

JecatTnyHaa 3anucb  Apo6eid.
CpaBHeHMe AeCATUYHbIX ApPO6GEN.

[elicTBMA ¢ AeCATUYHBIMWU [ApO-
6amMun. OKpyr/ieHne gecAaTUYHbIX
Apobei.

PeweHne TeKCTOBbIX 3afjad, CO-
Aep>Kawmx apobu. OcCHOBHbIE 3a-
Jayn Ha apobun

KoHCTpympoBaTb MareMaTuyecKkie NMpeasioXkeHns ¢ no-
MOLLLbI0 CBSI30K «HEKOTOpPbI», «11060». Pacrno3HaBaTb
WCTUHHbIE U NIOXKHbIE BbICKa3blBAHWSA 0 MHOIOYro/IbHU-
Kax, NpVBOAUTb MPUMEPbI 1 KOHTPNPUMEpDI.
WccnepoBaTb 3aBUCMMOCTB MJoWaan KeagpaTa oT A/iv-
Hbl €ro CTOPOHbI.

Vcnonb3oBaTth CBOMCTBA KBaApaTHOWM CETKM A1 MoCcTpo-
eHust puryp; pasbmBaTtb NPAMOYro/ibHMK Ha KBagpaTbl,
TPeyrosibHUKW; COCTaBNATb (Urypbl M3 KBagpaToB WU
NMPSAMOYTO/IbHMKOB N Haxo4uTb UX Niowagb, pa3omnsaTb
urypbl Ha NPAMOYTro/IbHUKW U KBagpaTbl U HaxoguTb
MX nsowagp.

Bblpa>kaTb Be/IMUVHY MI0WAaAN B pa3/INyHbIX e4MHMLAX
N3MEPEHNS METPUYECKOW CUCTEMbI Mep, MOHMMATb 1 UC-
rno/ib30BaTb 3aBMCUMOCTU MEXJY METPUUYECKUMU efu-
HULAMU U3MEPEHUS MJ/I0OLWaaNn.

3HaKOMUTLCSA C NpUMeEpaMM MPUMEHEHUS NJowaan um
nepymeTpa B NpaKTUYecKUX cuTyauusax. Pewarts 3apa-
UM N3 peasibHON XXN3HW, Mpeg/iarartb U o6cy>kaaTb pas-
JINYHbIE CMOCO6bI pelleHns 3aja4

MpeacTtasnATe AeCATUYHYIO Apobb B BuAe 06bIKHOBEH-
HOl, unTaTb M 3anuncbiBaTb, CpPaBHMBaTb AECATUYHbIE
Apobu, npegnaraTe, 060CHOBLIBATL 1 06CY>KAATHL CMOCO-
Obl YNOpSA0UMBaHNA AECATUYHBIX ApO6ei.
MN306padkaTb ecATUYHBbIE AP06M TOYKamMM Ha KOopau-
HaTHOW MNPSAMONA.

BbISBNATE CXOACTBA M Pas/inMymsa npaswa apugmetmye-
CKNX [eNCTBUIA C HaTypasibHbIMW YnCNaMn 1 AecAaTud-
HbIMU OpP06SIMU, 06BACHATL UX.



co
ro

ewnediodu senoged weHdawmdl|

HassaHve
pasgena (Tembl)
Kypca (4nCcro 4YacoB)

OcHOBHOe cogep>kaHue

OCHOBHbIe BUAbI AeATETbHOCTA 06y'-|ar0|.|.|,|/|xcs1

BbINONHATL apuMeTYeckme AelCTBUSA € LeCATUYHbI-
MW 4p06AMM; BbINOAHATbL NPUKUAKY U OLEHKY pe3y/b-
Tata BbIYUCMEHUIA.

MprMeHATbL cBOMCTBa apU(METUYECKUX OEACTBUIA N
pauMoHanmM3aummn BblHUCIEHWIA.

MpUMEHATbL MPaBUIIO OKPYT/IEHUS AECATUYHbIX AP06ei.
MpoBoaUTb MccnefoBaHWA CBOWCTB AeCATUYHbLIX [ApO-
6eli, onupasicb Ha 4UC/IOBble 3KCMNEPUMEHTHI (B TOM
yucse ¢ MOMOLLbIO KOMMbOTEPA), BbIABUraTb rMrnoTesbl
N NPUBOAUTL UX 06OCHOBaHMUS.

PacnosHaBaTb UCTMHHbIE W JIOXKHble BbICKa3blBaHUS 0
Apobsax, NPMBOANTL MPUMEPBLI N KOHTPMPUMEpPbLI, CTPO-
UTb BbICKa3bIBaHMS 1 0TPULLAHNS BbICKa3blBaHWIA.
Peluatb TEKCTOBbIE 3aa4u, cofepykalline ApobHble AaH-
Hble, M Ha Hax0oXAeHWe YacTu LiesIoro 1 Lesioro no ero
4acTW; BbISIB/IATL UX CXOACTBA U pPas3/inyuisi.
MogenupoBaTb X0f, peLleHUs 3ajadyn ¢ MOMOLLb0 pu-
CYHKa, CXeMbl, Tabnuubl. MNpuBoanTb, pasdmparsb, oLie-
HMBaTb pa3/IMyHble PeLLeHNs], 3anncu peLleHni TeKeTo-
BbIX 3ajau.

OnepuvpoBaTb APOGHLIMY YMCIAMU B PeasibHbIX YXU3HEH-
HbIX CUTyaLUsX.

KpuUTHMYeckn oueHMBaTL MOJyYeHHbI pe3ysbTaT, ocy-
LLLeCTB/SATb CAMOKOHTPO/b, MPOBEPSisl 0TBET Ha COOTBET-
CTBUWE YC/I0BMIO, HAXOAUTb OLUMGKM.

3HaKOMUTbLCS C UCTOPUEN pa3BUTUSA apUMeTUKN
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HarnsgHas
reomMeTpus.
Tena v urypsl
B NPOCTpaHCTBE
(9 4)

MosTOpEHVe
1 0606LLeHme
(10 v)

MHororpaHHuku. MN3obpaxeHue
MHOrorpaHHukoB. Mogenu npo-
CTPaAHCTBEHHbIX Tesl.

MpAMOYroibHbIA Napannenenu-
nes, Ky6. Pa3BépTku Kyba u na-
pannenenunea.

MpakTuyeckas pabota «Pas-

BEpPTKa Kybar.

O6béM Kyba, NPAMOYrosibHOro
napasnsenenvneja

IMoBTOPEHVE OCHOBHbIX MOHATUNA
M MeToA0B Kypca 5 knacca, 0606-
LeHne 3HaHUI

PacnosHaBaTb Ha 4depTexkax, PUCYHKax, B OKpy»>kato-
wemM Mupe MpsAMOYronbHbIA napannenenvnes, Kyo,
MHOFOrpaHHWKN, OMUCbLIBATb, WCMOJb3Ys TEePMMHOSIO-
rMio, OLEHMBATb /INHelHbIE pasMepbl.

MpvBOAMTL NpYMeEPbI 06LEKTOB pPeasibHOro Mupa, nuMme-
IOLLMX (DOPMY MHOFOrpaHHMKa, NPAMOYro/ibHOro napas-
nenenunega, Ky6a.

M306padkaTb Kyb6 Ha KreTyaton bymare.

WccneposaTb cBocTBa Ky6a, MPSAMOYrofibHOro napasi-
Nenenvnega, MHOrorpaHHMKOB, MCMONb3YS MOAESN.
PacnosHaBaTb 1 n306pa>kaTb pa3BeépTKM Kyba 1 napan-
nenenvnega. Mogenuposatb Ky6 1 napannenenunes n3
6ymarn m npoymx maTepuasioB, 06BACHATL Crocob Mo-
[ennpoBaHus.

HaxoguTb n3mepeHusi, BbIYNCAATL Maowaib NOBEPXHO-
CTW; 06bEM Kyba, MPSAMOYroNbHOro MNapassenenunesa;
1ccnegoBarb 3aBUCMMOCTL 06bEMa Ky6a 0T AJ/IMHbI ero
pebpa, BblaBUratb N 060CHOBbIBATL MMMNOTE3Y.
Habnopate 1 NpoBoaMTbL aHaIorMm MexXxay NoHATUAMU
nsowaam n o6béma, NneprMmeTpa 1 NJIoLWaAM NoBEPXHOCTU.
PacrnosHaBaTb WCTMHHbIE W /I0XKHbIE BbICKa3blBAHUSA 0
MHOrorpaHHuKax, NpuBOAUTL NPUMEPbI U KOHTPMPUMe-
pbl, CTPOUTbL BbICKa3blBaHWS N OTPMLAHNSA BbiCKa3blBa-
HUWIA.

PelaTe 3aga4n 13 peasibHOM >XU3HU

BbIUMCNATb 3HAUYEHNST BbIpaXKeHWN, cofepkalnx HaTty-
panibHble yncna, 06bIKHOBEHHbIE U AECATUYHbIE APO6Y,
BbINO/IHATL NpPeobpasoBaHms UnCes.

BblbupaTb Cnoco6 cpaBHEHUSI 4ucesl, BbIYUC/IEHWA,
MPUMEHSATL CBOWCTBA apUIMETUYECKUX AENCTBUIA A/iA
pauvoHanmM3aunmn BblYNUCIEHWIA.
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HassaHve
pasgena (Tembl)
Kypca (4nCcro 4YacoB)

OcHOBHOe cogep>kaHue

6 knacc (He meHee 170 v)

HassaHve
pasgena (TemMbl)
Kypca (4nCcro 4YacoB)

HartypasnbHble
umcna
(B0 v)

OCHOBHOE cofegp>kaHvie

ApudmMeTYeCKMe [feicTBUS C
MHOFO3HA4YHbIMW  HaTypasibHbl-
MU umncnamm. YwucrioBblie Bblpa-
XKEHUWS, MOpPAA0K AencTBUA, mc-
nonb3oBaHWe cKo6oK. OKpyrne-
HMEe HaTypasibHbIX Yncen.

Jenutenu wn KpaTHble 4uUCNa;

HaMboMbLUNI 00N aennuTenb 1
HanmeHbLUee 06LLiee KpaTHOE.

OCHOBHbIe BUAbI AeATETbHOCTA 06y'-|ar0|.|.|,|/|xcs1

OcyLLEeCTBSATL CAMOKOHTPOSTb BbINO/IHAEMbIX AEACTBUN
1 camMOnpoBeEPKY pe3y/ibTara BblUUCIEHWIA.

Pewats 3agaun 13 peasibHOM XXU3HW, NPUMEHSATb MaTe-
MaTuyecKe 3HaHWS 419 PeLUeHUs 3afad U3 Apyrux
y4ebHbIX MpPeaMeToB.

Pewats 3agayun pasHbIMK  criocobamu, CcpaBHMBaTb
Ccnocobbl pelleHns 3aga4vn, BbIOVpaTb pauMoHasIbHbIN
crnoco6

OCHOBHble BUbl AESITENBHOCTU 0GYYatOLLMXCS

BbINO/HATL apuUMeTUHECKNE AEWCTBUS C MHOr03Hau-
HbIMWU HaTypa/lbHbIMW 4WC/laMK, HaxoauTb 3Ha4YeHUst
UYMCNOBBIX BblpaXKeHUA co ckobkaMu 1 6e3 cKoboK; Bbl-
UYNCMIATb 3HAYEHUS BbIpabKEHWI, cofeprKallx CTeMNeHu.
BbINO/HATL NPUKNAKY WM OLEHKY 3HAYeHWUA YUCNOBbIX
BbIpaXKeHW, MPUMEHSATE NPUEMBbI MPOBEPKN pesysibTaTa.
Mcnonb3oBaTb MNPy BbIYUCIEHUSIX NEPEMECTUTENbHOE U
coyeTaTesIbHOE CBOWCTBA C/I0XKEHUS U YMHOXEHUS, pac-
npefenuTesisHoe CBOWMCTBO YMHOXXEHMUsI OTHOCUTESTbHO
CMOXKEHUs!, CBOMCTBA apU(METUYECKUX OENCTBUIA.
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Pa3no)xeHune yuncna Ha npocTble
MHOXUTeNn. [4ennmoctb CyMMbl
1 npomnsseneHus. [eneHve c oc-
TaTKOM.

PewieHne TekcToBbIX 3agad



VccnenoBatb 4MCOBble 3aKOHOMEPHOCTW, MNPOBOAUTb
UMC/I0Bble 3KCMEPUMEHTbI, BblABUIaTb N 060CHOBbLIBATL
rmnoTesbl.

dopmynmpoBaTtb onpeaeneHns AesinTens U KpaTHoro,
Hawnb6osbLUero o6Lero gennTens U HaMMeHbLUero obLero
KpaTHOro, npocToro 1 coCTaBHOro0 Yuncen; UCrosib3oBaTb
3TN NOHATUA MNPU peLleHun 3ajad.

MpumMeHATb a/IrOpUTMbI  BbIYUC/IEHUA  HambosibLUero
obuiero gennTtens M HauMeHbLUero o6Llero KpaTHoro
OBYX 4UCEN, a/ITOPUTM pPas3fioXKeHUSA ymciia Ha NpocTble
MHOXUTENN.

VccneposaTb ycrioBUA AeNMMOCTU Ha 4 v 6.
Vccneposatb, o6cy>kaaTb, hopmMynvposats M 060CHO-
BbIBaTb BbIBOL, 0 YETHOCTU CYMMbI, NPOU3BELEHUSA: ABYX
YETHbIX Yncen, ABYX HEUYETHbIX Yncne, YETHOIO N HEYET-
HOro 4mcen.

WccnepoBaTb CBOMCTBA A€/IMMOCTU CYMMbl U NPOM3BeE-
OeHunsa yuncern.

MpuBOAMTL MPYMEPbI YMCEN C 3afaHHbIMW CBOMCTBaMU,
pacno3HaBaTb BepHble U HEBEpPHble YTBEPXKAEHUSA O
CBOMCTBaxX YMCceN, OMNpPoBeEpPraTb HEBEPHbIE YTBEPXKAEHUS
C NOMOLLbK KOHTPNPUMEPOB.

KoHCTpympoBaTh MaTeMaTnyeckume npeasioXkeHus ¢ no-
MOLLbI CBA3OK «U», «USIN», «EC/U..., TO...».

PelwiaTb TeKcTOBbIe 3a4ayu, BK/OYaOLWMe NMOHATUA [e-
NINMOCTK, apUPMeTUYECKUM CMNoco60M, WCMo/ib30BaTb
rnepe6op Bcex BO3MOXXHbIX BapUaHTOB.

MogenupoBaTb X0 pelleHus 3ajaqynm C MNOMOLLLbI0 pu-
CYHKa, CXeMmbl, Tabnuupl.

MpuBoanTb, pa3bupaTtb, OLEHMBaTbL pas/inyHble peLle-
HUS, 3anncy peLleHuii TEKCTOBLIX 3ajad.



ewnediodu senoged weHdawmdl|

HassaHve
pasgena (Tembl)
Kypca (4nCcro 4YacoB)

HarnsgHas
reomMeTpus.
Mpambie Ha
M/1I0CKOCTU
)

Jpobn
(32 v)

OcHOBHOe cogep>kaHue

MeprneHAVKYNspHble  MpsiMble.
MapannenbHble NpsiMble.

PaccTtosiHve mMexay ABYMsi TOu-
Kamu, oT TOUKM A0 NPSAMOWA, Anv-
Ha MyTW Ha KBajpaTHOW CeTKe.

MprMepbl NPSIMbIX B MPOCTPaH-
cTBE

O6blKHOBEeHHas Apobb, OCHOBHOE
CBOMCTBO [Apobu, coKpalleHue
Apobein. CpaBHEHME 1 yrnopsifo-
yvBaHue Apobei.

[ecsiTuuHble apobu n meTpuue-
cKasl cuctema Mep.

OCHOBHbIe BUAbI AeATETbHOCTA 06y'-|ar0|.|.|,|/|xcs1

KpUTHYeCKU OLIEHVBATL MOJTyYEHHbI pe3ysibTaTt, Haxo-
[AVTb OLLMGKK, OCYLLECTBNATL CAMOKOHTPO/b, NPOBEPSIS
OTBET Ha COOTBETCTBUE YC/I0BUIO

PacnosHaBaTtb Ha yepTeXax, pUcyHKax cry4yau B3auM-
HOro PacrosIoKEeHUs1 ABYX MPSIMbIX.

MN306pa>kaTb C MOMOLLBbIO YEPTEXKHBLIX MHCTPYMEHTOB Ha
He/IMHOBAaHHOWM M KNeTuaToi Bymare JBe nepecekawLLn-
ecsi NpsiMble, 4Be Napasisie/ibHble NPsMble, CTPOUTL NpSsi-
MYyl0, MepneHANKYNAPHYO AaHHON.

MprBOAUTL NPUMEPbLI NapasI/IENIbHOCTA U NMEPNEHANKY-
NISIPHOCTY NPSIMbIX B NMPOCTPaHCTBE.

PacnosHaBaTb B MHOFOYroflbHUKaxX NepreHanKynsipHble
W napasinesibHble CTOPOHbI. WM306pakaTb MHOroyrosb-
HUKW C NapasinienibHbIMU, NepneHANnKYNSPHLIMA CTOPO-
Hamu.

HaxoanTb paccTosiHue MeXay ABYMsi TOUKamu, oT Tou-
KV [0 NPSIMOiA, A/IMHY NyTU Ha KBaPaTHOM CETKe, B TOM
uncne UCMosb3ysi LMMPOBbIE PecypChl

CpaBHMBaTb U ynopsgoumsaTb Apobu, BbIGUpaTb Cro-
C06 cpaBHeHUS apobeid.

MpeacTtasnATe AecATUYHbIE APO6U B BUAe 06bIKHOBEH-
HbIX Apo6eil 1 06bIKHOBEHHbIE B BUAE AECATUYHbBIX, UC-
Mosb30BaTb 3KBUBAJIEHTHbIE MPeACTaBfieHNs APO6GHbIX
yucen NpU MX CPaBHEHWUU, MPU BbIYNCIEHUSAX.
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ApudmeTnyecke [OencTBus C
06bIKHOBEHHbLIMW 1 AEeCATUYHbI-
MW ApobamMN.

OTHoweHne. [eneHne B AaHHOM
oTHOWeHMN. Macwitab, npornop-
LmA.

MoHATMe npoueHTa. Bbluncne-
HVe MpoueHTa OT BEJSINYUHBLI ”
BE/INYMHBLI MO0 €€ MPOLEHTY.

PelleHe TEKCTOBbIX 3ajay, CO-
Aepykawmx Apobyu 1 NPOLEHTI.

MpakTnueckass pa6ota «OTHO-
LIEHWe A/INHbI OKPY>XHOCTU K eé
AvameTpy»



Mcnonb3oBatb AecAaTUUHbIE A4pobu Npyv NnpeobpasoBaHUn
BE/INYMH B METPUYECKOWN cUCTEME Mep.

BbINonHATL apudiveTUyeckme AeicTBUSA ¢ 06bIKHOBEH-
HbIMW N OECATUYHBIMU APO6AMMN.

BbIuMCNATb 3HAUYEHMS BbIpaXKeHWIA, cogepxkalyx 06blK-
HOBEHHble 1 AecATUYHble Apobu, BbIMOMHATL Npeobpa-
30BaHMA Apo6eii, BbIGMpaTb CNocob, NMPUMEHSTb CBOW-
CcTBa apnMeTUYeCKNX AeNCTBUIA ANA paunoHannsaumm
BbIYNCNEHWNIA.

CocTaB/ATb 0THOLLEHWA Y NPONOPLVA, HAXOAUTL OTHOLLe-
HWe BeNINYVH, AeNNTb BeNIMYNHY B A@HHOM OTHOLLEHUW.
HaxoguTb 3KcrnepyMeHTa/lbHbIM  MyTEM OTHOLLEHWE
ONNHBI OKPY>XKHOCTU K €€ AnameTpy.
MHTepnpeTMpoBaTh MacTab Kak 0THOLLIEeHWe BEINYNH,
HaxoamTb MacwTab nnaHa, KapTbl U BbIYUCAATbL paccTo-
AHUA, UCNOMb3ys MacTab.

O6BACHATbL, YTO TaKoe MPOLEHT, YNOTPebaATb 060pOThI
peun co C/IoBOM «MpPOLEeHT». BblpakaTb MPOLEHTbI B
Apobsx 1 gpobun B NpPoLeHTax, 0OTHOLEeHMe ABYX BEINYMH
B MpoLeHTax.

BbIUMCIATE NPOLEHT OT YMCAA M YUCI0 MO0 r0 MPOLEHTY.
OKpyrnsatb Apoby M NPOLEHTbl, HaxoauTb npubaunxe-
HUS uncen.

PelwwaTtb 3agayun Ha 4yacTu, MPOUEHTbI, MNPONOpLUUK, Ha
HaxoXxgeHue Apobu (NPoueHTa) OT BE/IMYMHbI U BeSINUMn-
Hbl N0 eé Apobu (NpoueHTy), Apobu (npoueHTa), KOoTo-
pbii cocTaBnsAeT 04Ha BeNnyMHa oT Apyroi. MpmBognTs,
pasbupartb, OueHMBaTb pas3/INYHble PeLLUeHMUs, 3anucu
peLLeHnii TEKCTOBbIX 3ajad.

M3Bnekatb MHopMaumio 13 tabnvy, n guarpamm, UH-
TeprnpeTupoBaTb Tab/IMyHbIE AaHHble, onpeaensaTb Hau-
6oNblUee N HauMeHbLLee U3 NpeacTaB/IeHHbIX JaHHbIX



ewnediodu senoged weHdawmdl|

HassaHve
pasgena (Tembl)
Kypca (4nCcro 4YacoB)

HarnagHas
reomMeTpus.
CummeTpud
(6 4)

BbiparkeHns
c bykBamu
(6 4)

OcHOBHOe cogep>kaHue

OceBas cummeTpud. LleHTpasib-
HasA CMMMeTpuUA.
lMocTpoeHue
duryp.
MpakTnyeckas paboTta «OceBas
CUMMETPUSA».

CUMMETPUYHbIX

CUMMeTpUs B NPOCTPaHCTBE

MpumeHeHVe OyKB [N 3anucu
MaTeMaTUYeCKNX BbIpaXKeHW 1
npeasiookeHUin. BykKBeHHble Bbl-
paXKeHnA W u4ucnoBble nofcTa-
HOBKMW.

BykBeHHble paBeHCTBa, HaX0X-
[JeHve HEN3BECTHOIO0 KOMIMOHEHTA.
dopmy bl

OCHOBHbIe BUAbI AeATETbHOCTA 06y'-|ar0|.|.|,|/|xcs1

PacnosHaBaTtb Ha UYepTexax U U306paXKeHUsx, U3o6pa-
>KaTb 0T PYKW, CTPOUTL C MOMOLLbI0 MHCTPYMEHTOB (hu-
rypy (0Tpe3okK, /loMaHyt, TPeYyrosibHUK, MpPsiMOYroJsib-
HUK, OKPYXHOCTb), CUMMETPUYHYIO [AHHOW OTHOCK-
TENbHO NPSMONA, TOUYKMU.

HaxoanTb npyiMepbl CUMMETPUM B OKPY>KAHLLLEM MUPE.
MopaenmpoBatb 13 6ymaru ase (Urypbl, CAMMETPUYHBIE
OTHOCUTENIbHO MPSIMO; KOHCTPYMPOBaThL reoMeTpuye-
CKMe KOH(UIypaummn, Ucnosib3ys CBOMCTBO CUMMETPUN,
B TOM 4uC/ie C MOMOLLbI0 LIUGPOBBLIX PECYPCOB.
WccnepoBaTb CBOMCTBA M3YUYEHHBIX (UTYp, CBA3aHHbIE
C CUMMETPWEN, UCMO/b3Yysl IKCMEPUMEHT, HabMAeHWe,
MOZeNIMPOBaHMe.

O60CHOBbLIBaTb, OMPOBEPraTh C MOMOLLLI KOHTPrpUMe-
pOB YTBEPXAEHUS 0 CUMMETPUU pUryp

Mcnonb3oBaTh 6yKBbl A1t 0603HAYEHUST UUCEs, Mpu
3anucy MaTemMaTUYecKux YTBEpPXAEeHWI, cocTaBnsAThb
OYKBEHHbIE BbIPAXXEHWSI M0 YC/I0BMIO 3aJauu.
WccnepoBaTbh HEC/I0XKHbIe YMC/IOBble 3aKOHOMEPHOCTH,
MCMo/1b30BaTh GYKBbI 411 UX 3arucu.

BbluMC/IATL YMC/I0BOE 3HAuYeHUe GYKBEHHOFO Bblpadke-
HUS1 MY 3afaHHbIX 3HAYeHUsIX 6YKB.

3anvicbiBaTb (hOpMy/ibl: NepUMETPa 1 NoWaAMN NpPsiMo-
YrofibHUKA, KBafpaTa; AJ/IMHbI OKPYXXHOCTW, M/iolanm
Kpyra; BbIMO/HATE BbIUVCMIEHVS MO 3TUM hopMy/iam.
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HarnsagHas
reomMeTpus.
durypsl

Ha MNJ/10CKOCTU
(14 v)

YeTbIpEXYro/sibHUK, npumepsbl
YeTbIPEXYTr0/IbHUKOB. Mpsamo-
YroflbHWK, KBagpaT: CBOMCTBa
CTOPOH, Yr/10B, AvaroHasnei.

M3mepeHne yrnos. Buabl Tpe-
YroNIbHNKOB.

MepnmeTp MHOroyrofibHMKa.
Mnowaab Qurypbl. Popmy/ibl
nepymeTpa 1 naowaanm npamo-
yrosibHuUKa. MpubnmxeéHHoe n3-
MepeHwne nsowaan uryp.

MpakTuuyeckasa pa6ota «Mno-
waab Kpyra»

CoctaBnATb (QOPMYy/bl, BbipaXkalline 3aBMCMMOCTU
MeXXAy BenMYMHaMn: CKOpoCTb, BPEMS, paccTosiHMe; Le-
Ha, KO/IMYecTBO, CTOMMOCTb; MPON3BOAUNTESILHOCTL, Bpe-
Ms, 06bEM paboTbl; BbIMNOMAHATL BbIYMCAEHUSA M0 3TUM
hopmynam.

HaxoguTb Hen3BEeCTHbI KOMMAOHEHT apudMeTUUECKOro
nenicTBus

M306paxkaTb Ha HeNMHOBAHHON W KneT4yaToil Gymare c
MNCMONb30BaAHMEM YEPTEXHBIX MHCTPYMEHTOB 4YeTblpéx-
YroNbHWUKK C 3aflaHHbIMW CBOMNCTBAMMW: C napasnsefbHbl-
MKW, NepneHANKYNAPHbIMUN, PaBHbLIMW CTOPOHaMMK, Nps-
MbIMW yrnamum u Ap., paBHo6eApeHHbIA TPeyronbHUK.
Mpepgnaratb 1 o06cy>aaTb €NOCO6bI, aIrOPUTMbl no-
CTpoeHUSA.

MccneposaTb, ucnofb3ysa 3KCNepuMMeHT, Ha6nwaeHue,
mMoaenuposaHue, CBOMCTBA NpsAMOYrofbHMUKA, KBagpaTa,
pas6éusaTh Ha TpeyronsHuku. OBOCHOBbLIBaTb, OMPOBEP-
raTb ¢ NoOMoOLW b0 KOHTPNPUMEPOB YyTBEPXKAEHMUA O Nps-
MOyronbHMUKe, KBagpaTe, Pacrno3HaBaTb BepHble U He-
BEPHble YTBEPX/AEHUSA.

M3MepATb U CTPOUTL ¢ NomMoLbio TpaHcnopTupa yribl, B
TOM 4Yuncsie B MHOTOyrosbHUKe, CPpaBHMUBATb yrnbl; pac-
no3HaBaTb ocTpble, NPAMbIe, TyMnble, pa3BépPHYTbIe YI/ibl.
Pacrno3HaBaTb, M306pa)kaTb 0CTPOYrofibHbIA, MNPAMO-
YronbHbIW, TYynoyronbHbili, paBHobGeApeHHbIV, paBHO-
CTOPOHHMWI TPeyronbHUKMN.

BblUNCNATL nepvmeTp MHOroyrosibHMKa, naowajb MHO-
royrofbHuka pasbveHnem Ha NPAMOYToNbHUKW, Ha paB-
Hble PUTypbl, NCMNOB30BATL MeTPUYECKNE eqUHNLbI U3-
MepeHUs AAWHBI U nNaowaan.



o%
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HassaHue
pasgena (Tembl)
Kypca (4Mcrio 4acoB)

[MonoXXuTtesnbHble
M oTpuuaTesbHble
yncna

(40 v)

[MpeactasneHve
JaHHbIX
(6 4)

OcCHOBHOe cogep>kaHuve

Llenble 4ducna. Mopynb 4ucna,
reomeTpuyeckas  UHTepnpeTta-
uma mopynda. Yucnosble npome-
XKYTKN.

MonoXnTesibHbIE U OTpULATEb-
Hble yncna. CpaBHeHVE MOM0XM-
Te/IbHbIX U OTPULATE/IbHbBIX Yn-
cen. ApugmeTryeckme AelicTBusi
C MOJIOKUTE/IbHBIMU U 0TpULLa-
TENIbHLIMU YMCIaMU.

PelueHne TekcToBbIX 3a4a4

MpsiMoyrosibHasi cucteMa Koop-
[AMHAT Ha nnockocTn. KoopanHa-
Thbl TOUKW Ha N0CKOCTU, abeuumc-
ca u opguHara.

Cton6uatble M KpyroBble Aua-
rpaMmbl.

MpakTnyeckasi pabota «MocTpo-
eHVe Auarpammy.

OCHOBHbIe BUAbI AeATENIBHOCTU 06yqarou.|,|/|x0ﬂ

VMcnonb3oBaTh NPUGAMKEHHOE M3MepPeHWEe AJIMH 1 NJI0-
wanen Ha knetyatoil Gymare, MPUBAVKEHHOE U3MeEpe-
HWe O/IMHBI OKPY>XXHOCTU, MJIOWAAN Kpyra

MpuBOANTL NPUMEPbI UCMONb30BaHUA B peasibHOW X UN3-
HU MONMOXUTENbHbIX U OTPULATENIbHbLIX YUCEN.
MN306pakaTb uenble uncna, NoN0XKMUTENbHbIE M OTpULLa-
TeflbHble YMC/a TOYKAMMN Ha YNCN0BOV NpsamMoii, NCMOSb-
30BaTb 4YMcNoOBY NPAMY ANsi CPABHEHWUS 4YmUCcen.
MpuUMeHATL NpaBuna cpasHeHus, YNopsgodmnBaTh Le-
nble yucna; HaxoguUTb mofynb uucna.

dopMynnpoBaTh MPaBua BbIYNCAEHUS C NOMOXKUTENb-
HbIMW W OTpULATENbHBIMU YMcnamMu, HaxoAuUTb 3Haye-
HUA 4nCcnoBbIX BbIpaXKeHW, cofgepXalwmx AeiicTBus
C MOMOXKUTENbHBIMU U OTPULATENIbHBIMU YNCAMMU.
MpYMeHATb CBOMCTBA CNOXEHUS U YMHOXeHUs Ans
npeoGpasoBaHUs CYMM U Npou3BefeHUN

O6BbACHATL " NMNMKCTPUpoBaTb NMOHATUE NpPsAMOYronb-
HOli cMCTeMbl KOOPAWHAT Ha MMOCKOCTW, MCMNONb30BaTb
TepMUHONOrno; CTPOUTb Ha KOOPAMHATHOW NNOCKOCTH
TOYKWN ¥ UTYpPblI N0 3aZlaHHbIM KoopAnHaTam, HaXo4AuUTb
KOOpPAWHATHI TOYeK.

Untatb cton6uatbie " KpyroBble  Avarpammsl;
WMHTEPNPEeTMPOBAaTb gaHHble; CTPOUTL cTon6uaTble gua-
rpaMMmbl.
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HarnsagHas
reomeTpus.
durypsl

B NpoCTpaHCTBe
(CR))

PellieHVe TEKCTOBbIX 3ajay, Co-
JepXKalmx [AaHHble, MpeacTaBs-
NeHHble B Tabnvuax u Ha gua-
rpaMmmax

MpAMOYroibHbIA Napannenenu-
neg, Ky6, npmusma, nvpamuaa,
KOHYC, UWMHAP, wap n chepa.
MN306padkeHne  MpocTpaHCTBEH-
HbIX uryp. Mpumepbl pasBép-
TOK MHOrOrpaHHMKOB, LWIUH-
Apa 1 KoHyca.

MpakTnyeckasi pa6ota «Co3ga-
HWe Mogesieii MpocTpaHCTBEH-

HbIX uryp».

MoHATUEe 06bEMA; eAnHULBI N3-
MepeHUsi 06béma. O6BLEM NpAMO-
YroNbHOro  napasnnenenunesa,
Kyba, hopmysbl 06BLEMa

Mcnonb3oBaTh MHopMauuio, MnpeacTaB/ieHHyl B Ta-
6n11uax, Ha guarpaMmax sl peLleHnsi TEKCTOBbIX 3aaad
M 3a7a4 U3 peasibHol >KU3HU

PacnosHaBaTtb Ha YepTexxax, pUcyHKax, OnmncbIBaTb Nu-
pamuay, npusmy, LUWIMHAP, KOHYC, LWap, U3o6pavkaTb
X 0T PYKWU, MOAeNMpoBaTb U3 Gymaru, naacTuinHa,
npoBosioky 1 ap. MprBoANTL NPUMEPbLI 06 LEKTOB 0KPY-
YKaKOLEro MMpa, UMeLMX (hopMbl Ha3BaHHbLIX Tel.
Mcnonb3oBaTh TEPMUHOSIONIO: BepLUMHA, Pe6po, rpaHsb,
OCHOBaHWe, BbICOTA, Pajuyc U AUaMeTp, pa3BeépTKa.
M3yuaTb, UCMO/b3Ys IKCMEPUMEHT, HabMoaeHNE, U3Me-
peHve, MoAenMpoBaHne, B TOM YUC/IE KOMMbIOTEPHOE, U
ONVCbIBaTb CBOWCTBA Ha3BaHHLIX Tesl, BbISB/IATH CXO4-
CTBa N Pas3Nuust: Mexay nNupamMmuaoi u npuamoii; mex-
Ly UWIVHAPOM, KOHYCOM W LUAPOM.

PacnosHaBaTb pa3BEPTKU Napannenenuneaa, Kyoba,
Npu3Mbl, NMpaMuabl, KOHyca, UUANHAPA; KOHCTPYWPO-
BaTb JaHHble Tena 13 pasBEépToK, co34aBaTb UX MOAE/N.
CosaaBaTb MOAENM NPOCTPAHCTBEHHBIX Uryp (U3 Gyma-
rv, NPOBOJIOKN, NAacTUAMHA U Ap.)

N3mepsiTb HA MOZENsX: A/IMHbI pEbep MHOFOrpaHHUKOB,
AvamveTp Lapa.

BbiBoaTb (hopmMysy 06bEMa NPSIMOYT0/IbHOT0 Nnapasiie-
nenunega.

BbluMcisATb Mo oopmMysiamM: 06bEM MPSMOYTo/IbHOTo Na-
pannenenunena, Kyba; UCMosib30BaTb eAUHULLI U3MEpPE-
HUS 06BEMA; BbIYMC/IATE 06bEMBI Tesl, COCTAB/IEHHBIX U3
Ky60B, MapasisieNlenunesos; pellaTb 3a4a4m ¢ peasibHbl-
MW JaHHbIMU
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HassaHve
pasgena (Tembl) OCHOBHOe copep>kaHue OcHOBHbIe BUAbI AeATENBHOCTY 06yYatoLyMxXcA
Kypca (4nCcro 4YacoB)

MoBTOpeHVE, MoBTOpPEHWE OCHOBHbIX MOHATU BbIuMCIATb 3HAYEHUs1 BbIpaXKeHWU, cofepKaLiux HaTty-
06006LLEeHVEe, 1 MeTOZ0B KYpCOB 5 1 6 K/1accos, pasibHble, Lesble, MOMIOKUTENbHBIE U 0TPULATENbHbIE
cvcTeMaTm3aumsi 0606LleHVEe U cucTemaTm3alust uncna, 06bIKHOBEHHble U [AECSTUYHbIE APO6U, BbIMOJI-
(20 v) 3HaHWIA HSATb MpeobpasoBaHNst UNCEN U BbIpaXKeHWIA.

BbibypaTe Croco6 cpaBHeHUs 4uCesl, BbIYUCIEHWUNA,
MPUMEHSATL CBOMCTBA apUIMETUYECKUX AENCTBUIA A/iA
pauMoHanmM3aummn BblYUCIEHWIA.

Peluatb 3aa4m 13 peanbHol XXU3HWU, NPUMEHSTL MaTe-
MaTUYeCKMe 3HaHWSA A1 peLleHust 3ajad u3 Apyrux
npesMeTOoB.

Peluatb 3aa4u pasHbIMU Ccriocobamm, cpaBHUBaTh, Bbl-
6upaTtb cnocobbl peLleHns 3agaqn.

OcyLLeCTB/IATE CAMOKOHTPO/Ib BbIMO/IHAEMbIX AeACTBUI
N camMonpoBepKY pe3ysibTaTa BblUUC/IEHUIA

Mpu paspaboTke pab6ouyeii NMporpaMMbl B TEMATUUYECKOM MJIAHUPOBAHUMW [O/KHbI 6bITb YUTEHbl BO3MOX-
HOCTM MCMNOMb30BAHUS 3MeKTPOHHbIX (LU(PPOBbLIX) 06pa3oBaTENbHbIX PECYPCOB, ABAAUNXCSA YU4eOHO-MeTO-
AVNYECKUMU MaTepuanamu (MynbTUMeAUHbIE MPOrpaMMmbl, 3/1IEKTPOHHbIE YUE6HUKM U 3afaYHUKU, 3NeK-
TPOHHble GUBMNOTEKN, BUPTYyasibHble 1a6opaTopuun, UTPOBble MPOrpamMMbl, KOANEKUUU LUGPOBLIX 06pa3o-
BaTe/IbHbIX PECYPCOB), UCMO/b3YEMbIMU ANsi 06yYeHUS M BOCAMTAHMUSA pas3finuHbIX FPynn nosb3oBaTesnei,
npeAcTaB/ieHHbIMY B 3/1EKTPOHHOM (LU(POBOM) BUAE U peasiu3yoLMMmn gugakTnyeckme Bo3aMoXxXHoctn UKT,
coflep>XaHue KOTOpbIX COOTBETCTBYET 3aKOHOAAaTe/NbCTBY 06 06pas3oBaHuUu.



NMPUMEPHAA PABOYAA MPOMPAMMA
YUEBHOIO KYPCA «AJITEBPA». 7— 9 KJ/IACCbI

LEAN N3YUEHNA YUEBHOIO KYPCA

Anrebpa ABNAeTca 04HUM M3 ONOPHbIX KYPCOB OCHOBHOM LLKO/IbI:
OHa obecrneymBaeT U3yyYeHne APYTrnux AUCLUUMNH, KaK eCTeCTBEHHO-
Hay4HOro, Tak  ryMaHuUTapHoOro LIMK/0B, eé 0CBOEHME HeobXxoaAnMo
ANA Npoao/HKeHUs 06pa3oBaHNsA 1 B NOBCEAHEBHOWM XXU3HU. Pa3Bu-
Tve y 00yyaloLWwmnxca HayvHbIX NpeacTaBfeHni 0 NPOUCXOXKAEHNN
M CYLLHOCTM anrebpanyeckux abcTpakuumii, cnocobe OTparkeHUs
MaTeMaTUUYeCKON HayKoW SiBNIEHNIA 1 NPOLLECCOB B Npupoae 1 obule-
CTBE, PO/M MaTeMaTnyeckKoro MoAeNIMPOBaHMSA B Hay4yHOM MoO3Ha-
HUN 1 B NMpPakKTUKe CNoco6CcTBYET POPMUPOBAHMIO HAYUHOT0 MUPO-
BO33PEHMSA M Ka4eCTB MblLU/IeHNS, HE06X04MMbIX ANA agantaunuun B
COBPEeMEHHOM LnpoBom obLecTse. V3yyeHne anrebpbl eCTecTBeH-
HbIM 06pa3oM obecneymBaeT pasBUTNE YMeHNA Habnwo4aTb, CPaBHU-
BaTb, HAX0AUTb 3aKOHOMepHOCTU, TpebyeT KPUTUYHOCTU MblLlfie-
HWA, CrocobHOCTM aprymMeHTUMPOBaHHO 060CHOBbIBATL CBOW [geW-
CTBUSA M BbIBOAbI, hOPMYNMpoBaTb yTBepXaeHuA. OCcBoeHMe Kypca
anrebpbl obecnevynBaeT pasBUTUE JIOTMYECKOr0 MbILLNEHNS 0by4a-
IOLNXCA: OHW WUCMOMb3YIT AeAYKTUBHbIE N WHAYKTUBHbIE pac-
Cy>XaeHus, 0606LeHMe N KOHKpeTM3aumo, abecTparmpoBaHue 1 aHa-
noruto. O6yuyeHve anrebpe npegnonaraeT 3HaAYUTESIbHbIA 06BEM
CamMOCTOATE IbHOM AeATesIbHOCTU 06yYaloLWmMXcsa, N03TOMY camoCTo-
ATeNbHOE peLleHue 3a4ad eCTeECTBEHHbLIM 00Pa30M SIB/ISIETCA peasin-
3aumei fesaTeNbHOCTHOrO NpUHUMNa obydeHums.

B cTpyKType nporpammbl y4ebHoro Kypca «Anreépa» 0CHOBHO
LIKO/Ibl OCHOBHOE MECTO 3aHMMAlT codepykaTesibHO-MeToAnYecKme
NIMHUK: «Huncna v BblunCIEHUS»; «Arebpanyeckne BblpaXKeHUs;
«YpaBHEHNA N HepaBeHCTBa», «DyHKUMM». Kaxgasa v3 3aTux co-
Jep>kaTesibHO-MeTOANYECKNX NIMHUIA pa3BUBaeTCA Ha NPOTSXXEHUN
TPEX NIeT N3yUYeHUs Kypca, ecTeCTBEHHbIM 06pa3om nepenseTasacb U
B3aMMOENCTBYS C APYrMMN ero NMMHUAMK. B xode nsyyeHus kypca
obyyaloLLMmMcsa MPUXOANTCSA IOFUYECKN paccy>aaTb, MCNOb30BaTh
TEOPEeTUKO-MHOXECTBEHHbIM A3bIK. B cBA3M € 3TMM LienecoobpasHo
BKJ/TIOUYUTL B MPOrpaMmy HEKOTOpPble OCHOBbI JIOTUKW, MPOHU3bIBa-
loLLMe BCe OCHOBHble pa3fesibl MareMaTUyeckoro obpasoBaHus u
Croco6CcTByOLLME OBAAAEHMIO 00YyYarOLUMMNCA OCHOB YHUBEpCaslb-
HOrF0 MaTemMaTM4yecKoro A3blka. Takmm 06pa3oM, MOXHO YTBepXK-
AaTb, UYTO cofep>KaTesIbHOM W CTPYKTYPHOIM OCO6EHHOCTbH Kypca
«Anrebpa» ABNAETCA ero UHTErpupoBaHHbIV XapakTep.



Cofep>kaHue nuHUK «Yucna v BbIYUCIEHUSA» CAY>XUT OCHOBOM
ANSA fasibHENLIEero n3yyeHnUss maTeMaTmkm, CnocobCTByeT pasBuUTMIO
y 06y4alLWMXCs N0 MYECKOro MblLLeHNS, (HOPMUPOBAHUIO YMEHNS
Nnonb30BaTbCA a/iropUuTMamm, a TakxKe MPUOBPETeHMI0 MpakTuye-
CKMX HaBbIKOB, HEOOXOANMBbIX AJ/151 MOBCEAHEBHOW XXMU3HW. Pa3Butne
MOHATUSA 0 YMC/Ie B OCHOBHOM LUKOJ1e CBA3aHO C palMoHasIbHbIMU U
VppaymoHasibHbIMU Yncnamm, opMuUpoBaHMEM MpPeACcTaBfeHUA 0
JeicTBUTENIbHOM 4uncre. 3aBepLUeHne OCBOEHUS YMCNO0BOM SIMHUMU
OTHECEeHO K cTapLuemy 3BeHy 06Liero obpasoBaHus.

Cogep>kaHuve gByX anirebpanyeckmnx IMHNM — «Anrebpamnyeckue
BbIpaXXeHUsA» U «YPaBHEHUS N HepaBeHCTBa» CnocobCcTByeT hopMu-
poBaHUI0 y 0byyalLmMxca maTemaTM4ecKoro annapara, Heobxoam-
MOF0 /19 pelLlueHns 3a4ady MaTemMaTuKW, CMeXHbIX NpegmMeToB U
MPaKTMKO-OPUEHTUPOBAHHbIX 3a4a4y. B OCHOBHOW LKoMe y4yebHblii
MaTepuan rpynnupyeTcsa BOKPYTr pauuoHasbHbIX BblpaXKeHWi. Afl-
rebpa AeMOHCTPUPYeET 3Ha4YeHWe MaTeMaTuKM KakK si3blka A/is rno-
CTPOEHUS MaTemMaTU4YecKUX Mogenieid, onmcaHnsa NpoLLeccoB U ABe-
HUI peasibHOro mupa. B 3agaunm obydeHms anrebpe BXOAAT Takxke
JanbHellwee pa3BUTUE a/ITOPUTMUYECKOT0 MbILEHUS, Heobxoaun-
MOr0, B YacTHOCTW, A/ OCBOEHUS Kypca MHGOopMaTUKK, 1 oBnaje-
HVE HaBblKaMu AefyKTUBHbIX paccy>XaeHunin. NpeobpasoBaHume cUM-
BOJIbHbIX (OPM BHOCWUT CBOW cheunduyecknii BKNag B pasBuTue
BOOOpPaXkeHUs1, CNOCOOHOCTEN K MareMaTM4ecKOMYy TBOPYECTBY.

Cofep>kaHue yHKUMOHANbHO-rpayeckor MHNN HaLeneHo Ha
MoJslydeHne LKOSIbHUKaMU 3HaHUi 0 PYHKUUAX KaK BarkHerLuen
MaTeMaTU4YeCcKOM MOAenn A/ ONMcaHUs U UCCNeAoBaHUsA pasHo-
06pasHbIX NPOLLECCOB U ABNEHNI B Npupoae v obiectee. M3yyeHne
3TOro mMarepmasna cnoco6CTBYEeT pasBUTUIO y 00yUalLLnXCcs YyMEeHNS
1CMoNb30BaTb pa3/iMyHble BblpasuTesibHble CPEACTBA A3blKa Marte-
MaTUKNW — CJI0BECHbIE, CUMBONIMYECKUE, rpadumyeckme, BHOCUT
BK/1a4, B hOpMUpPOBaHMe MPeacTaB/IeHMin 0 posiu MaTeMaTuKuM B pas-
BUTUN LUBUIN3ALUN U KY/bTYpbI.

MECTO YYEBHOIo KYPCA B YYEBHOM T1JTIAHE

CornacHo yyebHoOMy niaHy B 7—9 ksaccax usydaetcs yyebHbll
Kypc «Anrebpa», KOTOpbIA BKOYaET CAeaytoLine OCHOBHblE pas-
Jenbl cogepXkaHusa: «Hucna n BblUUCTIEHUA», «Anrebpanyeckue
BbIpaXKeHNs», «YPaBHEHUA N HepaBeHCTBa», «PYHKLUUW».

Y4ebHbIN NiaH Ha u3yyeHue anrebpbl B 7—9 Kjiaccax oTBoguUT
He MeHee 3 y4eOHbIX YacoB B Hede/Nio B TeyeHMe Kaxkaoro roga o6-
yyeHus, BCEro 3a Tpu roga obyvyeHUs — He MeHee 306 yuyebOHbIX
4acos.



COOEPXAHUE YYEBHOIO KYPCA (MO FOAAM OBYYEHWA)
7 Knacc

Uucna v BblUMUCEHNSA
PaLI,I/IOHa]'IbeIe yucna

[pobun 06bIKHOBEHHbIE N AECATUYHbIE, Mepexos 0T 0AHOM (opMbl
3anucu gpobeii K gpyroii. MoHATVE pauMoHasibHOro Yncna, 3anuchb,
CpaBHeHWe, ynopsagoumsaHne paumoHasbHbIX yncesn. ApnpmetTnye-
CKMe [elCTBMA C paunoHasibHbIMK Yucnamu. PelleHue 3agad uv3
peasibHOM MPaKTUKM Ha 4YacTu, Ha Apodu.

CTeneHb C HaTypasibHbIM MoKa3aTefnieM: oripefesieHue, npeobpaso-
BaHVe Bblpa>KEHW Ha 0CHOBE onpefesieHns], 3anmcb 60bLINX Yncer.

MpoueHTbI, 3anNncb NPOLLEHTOB B BMUAE Apo6u 1 Apobu B BMUAE NpPO-
LEeHTOB. TpM OCHOBHblE 334a4M Ha MPOLEHTbI, pelleHMe 3a4ay 13
peasibHOM MPaKTUKMW.

MprmeHeHVe NPU3HAKOB AE/IMMOCTU, pasfioXKeHne Ha MHOXNTe-
NN HaTypasibHbIX Yucen.

PeasibHble 3aBMCMMOCTK, B TOM Yucne npsamasa n obpartHas npo-
MOPLMNOHA/IbHOCTU.

Arnrebpanyeckue Bblpa>keHusA

MepemeHHbIe, YACIOBOE 3HAYEHME BbIpaXKeHUS ¢ nepeMeHHon. [o-
nycTUMble 3HauYeHUA nepemeHHbIX. lMpeacTaBrieHUe 3aBUCUMOCTU
MeXay BenuunHamu B Buae Gopmysibl. BelumcneHnsa no opmynam.

MpeobpazoBaHne 6YKBEHHbIX BbIPaXKEHW, TOXKAECTBEHHO paBHble
BbIpa>KeHUs1, NpaBusia npeobpasoBaHnsi CyMM M NMPOU3BEAEHWIA, Npa-
BU/1a pacKpbITUA CKOBOK U npuBedeHUNA MofobHbIX cnaraemMblX.

CBoWicTBa CTEMEHU C HATypasibHbIM MOKa3aTesieM.

OpfHouneHbl U MHoroysieHbl. CteneHb MHorousieHa. CroxkeHwue,
BbluMTaHVe, YMHOXeHMWEe MHOrousieHoB. ®opMy/ibl COKpaLLEHHOrO
YMHOXEHUSA: KBajpar CyMMbl U KBazpaTr pasHocTu. dopmyna pas-
HOCTW KBajpaToB. Pa3fio)keHne MHOro4Y/IEHOB Ha MHOXUTESN.

YpasHeHNA

YpaBHeHMe, KOpeHb YpaBHEHUS, NpaBu/ia Npeobpa3oBaHMS ypas-
HEHWS, PaBHOCUIBHOCTb YpPaBHEHWIA.

JIHelHOe ypaBHEHME C O4HOM MEePEMEHHON, YMUC0 KOPHeh nu-
HEMHOro ypaBHEHUs], pelleHne JIMHENHbIX ypaBHeHui. CocTaBre-
HVe ypaBHEHWI Mo ycnoBUO 3afayn. PelleHne TEKCTOBbLIX 3afady C
MOMOLLbIO YPaBHEHWIA.

JInHeliHoe ypaBHeHME ¢ ABYMsI MepeMeHHbIMU U ero rpagumk. Cu-
cTemMa ABYX JIMHEHbIX YPaBHEHUIA ¢ ABYMsI NMepeMeHHbIMU. Pelle-
HVEe CUCTEM ypaBHeHWI crocob6omM noacTaHoBKW. Mpumepbl pelue-
HUA TEKCTOBbIX 3afay C MOMOLLbI0 CUCTEM YpPaBHEHWIA.



KoopauHaThbl 1 rpadukn. ®yHKUUN

KoopguHaTa ToUKK Ha npsMon. Yncnosble NPoMeXKyTKu. PaccTo-
AHNE MeXAY ABYMS TOUYKaMU KOOPAMHATHOW MPSAMON.

MpsmoyronbHasa cmuctema koopguHaTt, ocn Ox n Oy. A6cuymcca um
opAaviHaTa TOUKM Ha KOOpAWHATHOM NnockocTu. Mprumepsbl rpadnkos,
3aaHHbIX hopMmynamm. UteHune rpatmkoB peasibHbIX 3aBUCUMOCTEN.

MoHsATre yHKUMKU. Mpadimk hyHKUMK. CBoCcTBa PYHKLUMIA. JINHE-
Has pyHKUMSA, eé rpaduk. Mpaduk pyHkuuny = Kk | I'padunueckoe
peLUeHne NIMHENHbIX YPABHEHWI W CUCTEM JIMHEHbIX YPaBHEHUA.

8 Kknacc

Uucna v BblYMUCEHNSA

KBagpaTHbIii KOpeHb U3 4yncna. MoHATMEe 06 mMppayMoHasibHOM
yncne. JecatnyHblie NpUBIMKEHNA nppaymoHanibHbIX Yncen. CBoi-
CTBa apuPMeTMHeCKNX KBaApPaTHbIX KOpPHel 1 UX NPUMEHEHME K
npeobpa3oBaHNI0 YUCNOBbIX BbIP&XKEHWUA W BblUMCEHMAM. [eit-
CTBUTE/IbHbIE YMCna.

CTeneHb C LeNbIM NokasaTesiem 1 eé ceoiicTBa. CtaHAapTHas 3a-
nncb yucna.

Anrebpanyeckuie Bblpa>keHUs

KBagpaTHbIA TPEXU/IEH; Pa3/IoXKEHNE KBaApPaTHOro TPEXUIEHA Ha
MHOXUTESN.

Anrebpanyeckass gpobb. OCHOBHOE CBOWCTBO asireGpanyecKoii
Lpobu. CrnoXKeHue, BblUMTAHME, YMHOXEHME, AefeHne anrebpanye-
CKUX Apobeli. PaunoHa/bHble BbIpaXKeHWs 1M UX npeobpasoBaHue.

YpaBHeHNSA N HepaBeHCTBa

KBapgpaTHoe ypaBHeHe, (hopMy/ia KOpHEN KBaApaTHOr0 ypaBHeHUs.
Teopema BureTta. PelleHne ypaBHEHWI, CBOAALLUXCA K SIMHEAHbIM U
KBagpaTtHbIM. pocTeriime gpobHO-paLMoHasIbHbIE YPaBHEHMS.

padmnyeckas HTepnpeTauns ypasHeHU ¢ ABYMS NepeMeHHbIMU
M CUCTEM JINHEWHbBIX YpaBHEHWI C ABYMSA MepemMeHHbIMU. Mpumepsbl
peLeHns CUCTEM HENUHENHbIX YPpaBHEHWU C ABYMS NEpPEMeHHbIMMU.

PeweHne TekCcToBbIX 3aga4 asirebpanyeckm cnocobom.

UncnoBble HepaBeHCTBA M MX CBOMCTBA. HepaBeHCTBO C OAHOA
nepeMeHHon. PaBHOCMNbHOCTbL HepaBeHCTB. JIMHelHble HepaBeH-
CTBa C OA4HOIM nepemeHHOl. CUCTEMbI JINHEVHbIX HEPaBeHCTB C 0f-
HOWM MEepeMEHHOM.

PYyHKUNN

MoHATMe yHKUMK. ObnacTb onpeaeneHns U MHOXXEeCTBO 3Haue-
HUA yHKUMK. Crocobbl 3agaHnsa yHKLUNA.

Mpadmk yHKUMK. UTeHune CcBOICTB (PYHKUMM MO eé rpadnky.
Mpumepbl rpacnkoB PyHKLMA, 0TpaXkatoLMX peasibHble NpoLLecehbl.



DYHKUMN, ONucbiBalOLLIME MPAMYIO 1 06paTHY0 NPonopumoHasib-
Hble 3aBUCUMOCTU, UX Trpaukn. DPYHKUMN Yy = X2, Yy = X3
y = 4X, y = k| padnueckoe pellueHMe ypaBHEHWI W CUCTEM

YPaBHEHWIA.

9 knacc

Uucna v BblYUCIEHNA
[evicTBUTENIbHBIE UKCTa

PauvioHanbHble 4yncna, MppauyuoHasibHble 4YMcna, KOHEYHble U
6ecKOoHeuHble fAecATUYHbIe Ap06U. MHOXKEeCTBO AeNCTBUTENbHbIX YN-
cen; AelcTBUTEbHbIE YMCa KaK 6eCKOHEeYHble AecCATUYHbIE APo6U.
B3anMHO 04HO3HAYHOE COOTBETCTBME MEXAY MHOXXECTBOM AelicTBU-
TeNbHbIX YNCE U KOOPANHATHOW MPSAMONA.

CpaBHeHVe AeliCTBUTENbHbIX Yncesi, apumeTnyeckne AeicTBma
C AeNCTBUTE/bHBIMU YUCNaMU.
ViavepeHusi, npubsIvbKeHNs!, OLIEHKN

Pa3mepbl 06bEKTOB OKpY>XalLero Mmpa, 4MTesIbHOCTb NpoLiec-
COB B OKpY>KawoLlem mupe.

MpubnmxEHHoe 3HaAYeHNE BENMYUHbLI, TOUHOCTb MPUBANXKEHUS.
OkpyrneHue umcen. NMpnknaka v oLeHKa pe3y/sibTaToB BblUMUC/IEHWNIA.

YpaBHEHNA U HepaBeHCTBa
YppaBHeHUA ¢ OAHON MepemMeHHOM

JNnHeliHoe ypaBHeHMe. PelleHne ypaBHEHUI, CBOASALLMXCA K STN-
HENHbIM.

KBagpaTHoe ypaBHeHMe. PelleHWe ypaBHEHWIA, CBOASALLUXCA K
KBafpaTHbIM. BukBagpaTHoe ypaBHeHUe. [puMepbl peLLeHns ypas-
HEHWIA TPEeTbE N YETBEPTOW CTEMEHEN Pa3/IoXKEHVNEM HA MHOXXUTESN.

PelueHve apo6HO-paLMoHaIbHbIX YPaBHEHWIA.

PeweHne TekCToBbIX 3aga4 asirebpanyeckmum MeToAoM.

CvCTeMbl ypaBHEHWI

YpaBHeHWe ¢ ABYMS MepeMeHHbIMU 1 ero rpaduk. PewleHne cu-
CTeM ABYX JINHEVHbIX YpaBHEHWI C ABYMS NepeMeHHbIMU. PeweHne
CUCTEM ABYX YPaBHEHUI, 04HO U3 KOTOPbIX NINHEliHOe, a apyroe —
BTOpPOli cTeneHwn. [pahmyeckas MHTepnpeTauns CUcTeMbl ypaBHe-
HUI C ABYMS NepeMeHHbIMU.

PelleHne TeKCTOBbIX 3afay anrebpanyeckum CrnocoboMm.

HepaseHctBa

UncnoBble HepaBeHCTBA M MX CBOMCTBA.

PeweHne nuHelHbIX HepaBeHCTB C OAHONM MepemMeHHON. PelleHuve
CUCTEM JINHEWMHbIX HEpPaBeHCTB C 0OA4HOW nepemeHHOW. KBagpaTHble



HepaBeHcTBa. "patnyeckas MHTePRNpPeTaLUSA HEPABEHCTB M CUCTEM
HEPaBEHCTB C ABYMS MepeMeHHbIMU.

PYHKUNN
KBagpaTunyuHasa yHKLMA, eé rpadmk 1 ceolicTBa. NMapabona, Ko-
opAvHaTbl BEPLUWHbLI Napabosibl, 0Cb CUMMETPUN Nnapabosibl.

Mpadvkm  dyHkumii: vy = kx, y = kx + b, y= 5, y = x°
X
y = VX,y = K |v ux cBoiicTBa.

YwmcnoBble nocsiegoBaTesIbHOCTU

OnpeaeneHvie 1 crocobbl 330aHNSA UMC/IOBbIX MOC/IEA0BaTE IbHOCTEN
MoHATWE 4YMC/oBOM MocnegoBaTeNbHOCTU. 3ajaHue nocneaoBa-
TE/IbHOCTU PEKYPPEHTHOMN (DOPMY/I0i 1 hopMY/Io N-ro YseHa.

ApUMETVHECKASA N TEOMETPUYECKAS MPOrpeccum

ApudmeTudeckas M reoMmeTpuyeckasa nporpeccun. Popmyibi
N-ro ysieHa apnPMeTUYECKON N TreOMeTPUYECKOM NPOrpeccuii, cym-
Mbl MepBbIX N Y/SIEHOB.

M306pa>keHre YNeHOB apUPMETUYECKON N TeOMETPUYECKOA Npo-
rpeccmii TOMKamMm Ha KOOPAMHATHOW MA0CKOCTU. JTMHEHBIA U 3KC-
NOHeHUWasbHbI/ pocT. CRoXHble MPOLEHTHI.

NAAHWPYEMBIE MPEAMETHBIE PE3Y/IbTATHl OCBOEHWUS MPUMEPHOW
PABOYE MPOIrPAMMbI KYPCA (MO FOOAM OBYYEHWSA)

OcBoeHUVe y4yebHoro kypca «Anrebpa» Ha ypoBHe OCHOBHOro 06-
Lwero o6pasoBaHuMsA A0/MHKHO 06ecneyumBaTb OCTVDKEHME CNEAYOLLNX
npeaMeTHbIX 06pa3oBaTesibHbIX pe3y/bTaToB:

7 Knacc

Uuvcna v BblYUC/IEHUS

mBbINOMHATL, CoYeTas YCTHble M NMUCbMEHHbIE NMPUEMbI, apudme-
TUYECKMe AeACTBUSA C paLVoHa/IbHbIMUA YUCIaMMU.

mHaxoauTb 3HAYEHUS YMC0BbLIX BbIpaXXEHWUIA; NPUMEHATL pasHo-
obpasHble CN0co0Obl U NPUEMbI BbIYUCIEHNSA 3HAYEHUIA OPO6HbIX
BbIPaXKEHWUI, cofepyKallmx 06bIKHOBEHHbIE U AECATUYHbIE APO6U.

m [epexognTb OT 04HOIM (hopMbl 3anUCK Ymcen K gpyroi (npeobpaso-
BbiBaTb [ECATUYHYH [pobb B 0ObIKHOBEHHYH, 06bIKHOBEHHYIO
B AECATMYHYIO, B YACTHOCTU B GECKOHEUHYH AECATUYHYH APO6b).

m CpaBHMBaTb N yNopsfouMBaTh pauMoHasibHble Yncna.

m OKpyr/iaTb yMcna.

m BbINOAHATL NPUKNAKY N OLEHKY pe3ysibTaTa BblUNC/IEHUI, OLEH-
Ky 3HA4YeHWU YNC/I0BbIX BbIPaXKEHUIA.



m BbINOAHATL AEACTBUSA CO CTEMNEHAMM C HATYpPaUIbHbIMW MOKa3aTe-
namu.

mIpUMEHATL NPU3HAKK LEeNIMMOCTU, PasnoXXeHne Ha MHOXUTEeNn
HaTypasibHbIX Ymcen.

m Pellath NpaKTUKO-OPUEHTUPOBaHHbIE 334a4K, CBSA3aHHbIe C OTHO-
LeHVEM BeNNYUH, NPONOPLMOHa/TbHOCTLIO BENIMUUH, NPOoLEeHTaMu;
VIHTepnpeTnpoBaTh pe3y/ibTaTbl peLleHns 3a4ay ¢ YHETOM orpaHu-
YeHWUI, CBA3aHHbIX CO CBOMCTBAMU paccMaTpuBaemMbiX 0O0bEKTOB.

Anre6bpamnyeckme Bblpa>KeHUs

mlicrnonb3oBaTtb areb6panyveckyo TEPMUHOMNOTUIO U CUMMBOJIMKY,
NPUMEHATL €8 B MpoLiecce 0CBOEHMSI yUYeOHOro MaTepuasa.

mHaxoauTb 3HauYeHUs1 BYKBEHHbIX BbIpaXKEHWIA NpY 3ajaHHbIX 3Ha-
YeHUSAX NepeMeHHbIX.

mBLINONHATL Npeobpa3oBaHUsA LIENOro BbipadXKeHUs1 B MHOMOY/IEH
npuBefeHMEM MOA0OHbBIX CraraeMblX, PacKpbITUEM CKOOOK.

m BLINOMHATL YMHOXEHWE OAHOU/IEHA HA MHOIO4/IEH U MHOro4IeHa
Ha MHOTOU4/IEH, MPUMEHSATb (hOpMY bl KBaJpaTa CyMMbl 1 KBagpa-
Ta pasHocTw.

m OcyLecTBNATL Pa3NoXKeHNE MHOrOY/IEHOB Ha MHOXMUTENN ¢ Mo-
MOLLbHO BbIHECEHNS 38 CKOOKWN 06LLLEro MHOXUTESIS, TPYMNMUPOBKU
cnaraemMbix, NPUMeHeHUs HOPMYJT COKPALLEHHOI0 YMHOXEHUS.

m[1pyMeHATbL Npeobpa3oBaHNA MHOFOYSIEHOB /1 PeLUeHnn pas-
JNIMYHbIX 33484 N3 MaTeMaTUKN, CMEXHbIX NMPeaMeToB, U3 peasib-
HOM NpPaKTUKW.

m //Icnosib30BaTh CBOMCTBA CTeMeHel ¢ HaTypasibHbIMW MoKasaTtesis-
MU A1 Npeobpa3oBaHUA BblpaXKeHUI.

YpaBHEHNS N HepaBeHCTBA

mPelath NMHeliHblE YPAaBHEHWS C OA4HOM MEepeMeHHOW, NPUMeHss
npasw/ia Nepexofa 0T MCXOAHOr0 YpPaBHEHUS K PaBHOCU/IbLHOMY
emy. MpoBepsATb, ABNSAETCA /I UNC/I0 KOPHEM ypPaBHEHUSI.

mpuMeHSTL rpaduyeckne MeToAbl MPU PELUEHUN JIMHERHBIX
YPaBHEHWI U X CUCTEM.

mNog6uvpatb NpuUMepbl Nap 4Yucesi, SIBJISIOLUXCSH PELUEHUEM JIU-
HEeiHOro ypaBHEHUS C ABYMS MEPEMEHHbIMU.

mCTpouTb B KOOPAMHATHOM MJI0CKOCTU rpadvK MIMHEHOro ypas-
HEHVS C ABYMSI MEePeMEHHbIMU; MOJb3ysich rpacMkoM, MpPUBO-
OVTb NPUMepPbI PeLIeHNs YPaBHEHUS.

mPeluath CUCTEMbI ABYX JIMHENHbIX YPABHEHWI C ABYMS MEpPEMEH-
HbIMW, B TOM 4uC/ie TpatmyecKu.

m COCTaB/SATb U pellaTh JIMHEHOE YpaBHEHWE WM CUCTEMY JINMHE-
HbIX YPaBHEHWI MO YC/IOBMIO 3afaun, MHTEPrPEeTUPOBATbL B COOT-
BETCTBUM C KOHTEKCTOM 3afayu MOJIyUEHHbI pe3ynbTar.



KoopauHaThbl 1 rpadukn. ®yHKUUN

m/1306pakatb Ha KOOPAWHATHOWM MPSAMOMA TOYKMW, COOTBETCTBYIO-
WwmMe 3afaHHbIM KoopguHaTtam, fydyu, OTpe3Ku, UHTepBasbl; 3a-
MUCbIBaTb YMUC/I0BbIE MPOMEXKYTKMN Ha asirebpanyeckom A3blKe.

m OTMeuyaTb B KOOPAVHATHOM MA0CKOCTU TOUKWM MO 33faHHbIM KO-
opAvHaTaMm; CTpouUTb rpaukn fnMHerHbIX QYHKUni. CTpouTb
rpaguk dyHkumm y = K |

m OnucbIBaTb C MOMOLLLbIO (PYHKLNI U3BECTHbIE 3aBUCUMOCTU MEX-
Oy Be/IndMHamMmn: CKOpPOCTb, BPeEMS, PacCToAHME; LieHa, Kosunde-
CTBO, CTOMMOCTb; MPON3BOAUNTENLHOCTbL, BPeMS, 06bEM paboThl.

mHaxoanTb 3HavyeHMe PYHKUMK M0 3HAYEHUIO €€ aprymeHTa.

m[loHMMaTb rpaduyecknii cnocob nNpeacTas/IeHNA N aHan3a UH-
thopmaumn; mn3Bnekatb U UHTEPNPETUPOBaATbL MHAOPMaLUMUI0 K3
rpaurkoB peasbHbIX MPOLLECCOB U 3aBUCMMOCTEN.

8 knacc

Uucna v BblYUC/IEHUS

ml/icnonb3oBaTh Hayda/bHble MNPeACTaB/IEHUS 0 MHOXECTBe [Jeid-
CTBUTE/IbHbIX YUCEN [/ CPaBHEHWUS, OKPYr/IeHUs N BblYucC/e-
HUI; n3obpaxkatb AeACTBUTE/IbHbIE YMCa TOYKaMU Ha KOOpAu-
HaTHO MPSAMOIA.

m[pUMEHSATb NOHATME apUPMETMYECKOTO KBaApaTHOr0 KOPHS; Ha-
XOAUTb KBajpaTHble KOPHW, WCMOMAb3ys MpuU HE06X0AUMOCTHU
KasIbKyNATOpP; BbIMO/HATL Mpeobpa3oBaHNs BbIPaXKeHWIA, coaep-
>Kalux KBagpaTHble KOPHU, MUCMOMb3ys CBOMCTBA KOPHENA.

ml/icnonb3oBaTh 3anMcu 601bLUNX U MasibiX YMCEN C NMOMOLLbIO Ae-
CATUYHBbIX Apobeit 1 cTeneHel umcna 10.

Anrebpanyeckune Bbipa>keHus

m[1pUMeHATb MOHATME CTENEHW C LenbiM MNoKasaTenem, BbIMosl-
HATb NPeobpasoBaHNA BbIPAXKEHWUN, COAepXKALLUX CTEMeHun C Le-
NbIM MnokKasaTesem.

mBbINOMHATE TOXAECTBEHHblE Mpeobpa3oBaHUsa pauMoHasIbHbIX
BbIP&XKEHMI Ha OCHOBE MpaBu/ AENCTBUMIA Hag MHOro4sieHaMn u
anrebpaniyecknmMu gpobsimu.

mPacknagbiBaTb KBaApaTHbIA TPEXUNEH HA MHOXUTENN.

m[puMeHATb Npeobpas3oBaHUSA BbIpaXKeHW /15 PeLLeHns pasnny-
HbIX 3ajay U3 MaTeMaTUKM, CMEXHbIX MpeaMeToB, U3 peasibHOMN
NpPakTUKu.

ypaBHeHI/IFI N HepaBeHCTBa

mPewatb fINHENHbIE, KBaApaTHble ypaBHEHUA U paUunOHasIbHbIE
YpaBHEHUA, CBOAALLMNECA K HAM, CUCTEMbI ABYX ypaBHeHvu7| Cc oBy-
MA nepemMeHHbIMN.



m[1poBogMTb MpocTeillne UCCMefoBaHNA YpPaBHEHUN N CUCTEM
ypaBHeHW, B TOM 4ucae C NPUMeHeHWeM rpaduyeckux npeg-
cTaBfieHwuii (ycTtaHaBnvBaTb, UMEET /1N YPaBHEHWE WUAN cucTema
ypaBHEHUI PELLEeHNS, eC/IN UMEET, TO CKOJIbKO, W Mnp.).

m[lepexoAnTb OT C/IOBECHOW (hOPMY/IMPOBKM 3afayun K eé€ anrebpa-
MYeCcKOol MoZenu € NMOMOLLbI COCTaBNIEHUSA YPaBHEHUA WU CU-
CTeMbl ypaBHeHWM, MHTEPNPeTUPOBaTb B COOTBETCTBUUN C KOHTEK-
CTOM 3afayn MoslyYeHHbI pe3y bTar.

m[1puMeHATb CBOWCTBA UYMC/IOBbIX HEPaBEHCTB A/19 CpaBHeEHWUS,
OLLEHKW; pellaTb SINHeNHbIE HepaBeHCTBA C OA4HOW NepemMeHHOol n
X CUCTEMbI; JaBaTb rpauUyeckylo WIICTpaLmio MHOXecTBa
pewleHn HepaBeHCTBa, CUCTeMbl HEPABEHCTB.
PYHKUNN

m[1oHMMaTb N NCMOMb30BaTb PYHKLMNOHA/IbHBIE MOHATUA N A3bIK
(TepMUHbI, cCMMBONMYECKME 0603HAYEHMSA); ONpeaensATb 3Ha4YeHne
(PYyHKLMM M0 3HAYEHWNIO apryMeHTa; onpeaesnisaTbh CBOMCTBA (DYyHK-
uMu no eé rpaduky. k

m CTpouTb rpadivkun 3fieMeHTapHbIX QYHKUMWIA Bugay = ~, Y = x2,

y =x3y = Vx,y = K| onucbiBatb CBOCTBA YMCNOBON (PYyHK-
uMn no eé rpaduky.

9 knacc

Yucna v BblUUCIEHNA

m CpaBHMBaTb N ynopaLoyuMBaTh pauvoHasibHble N nppaynoHasb-
Hble yncna.

mBbINnonHATE apnmeTnHecKne AecTBUSA € pauoHa/IbHbIMUN YINC-
namy, codyeTtas YCTHble U NMUCbMEHHbIE NPUEMbI, BbINOJ/IHATL Bbl-
UYNCIEHUA C UppauuoHasIbHbIMU YMCNaMU.

mHaxoanTb 3Ha4YeHUs1 CTEMEHEN C LesIbIMMA MoKasaTensiMmm u Kop-
HEN; BbIYUCAATb 3HAYEHUS UYMCIIOBbIX BblpaXKeHUNA.

m OKpyrnsaTh AENCTBUTE/IbHbIE YUC/A, BbIMOMHATE NPUKNAKY pe-
3y/ibTaTa BbIYMCNEHWUA, OUEHKY YNCOBbLIX BbIPaXKEHWIA.

YpaBHEHVSA N HepaBeHCTBA

m Peluatb /IMHelHbIE U KBagpaTHbIE YPaBHEHWS], YPaBHEHWS, CBOASA-
LWMecs K HAM, npocTeine Apo6HO-paLMoHa/lbHble YPaBHEHUSI.

mPeluath cCUCTEMbI ABYX JIMHENHbIX YPABHEHWI ¢ ABYMS MepeMeH-
HbIMWU W CUCTEMbI ABYX YpPaBHEHWIA, B KOTOPbIX OAHO ypaBHEHWE
He ABNSIETCH JIMHEHBIM.

mPeliaTth TEKCTOBble 3ajayn anre6panyeckMmM crioco6om ¢ rMomo-
b0 COCTAB/IEHNS YPABHEHUS WM CUCTEMbI ABYX YPaBHEHWIA C
[LBYMS1 NMepeMeHHbIMU.



m[1poBogMTb MpocTeillne UCCMefoBaHNA YpPaBHEHUN N CUCTEM
ypaBHeHW, B TOM 4ucae C NPUMeHeHWeM rpaduyeckux npeg-
cTaBfieHwuii (ycTtaHaBnvBaTb, UMEET /1N YPaBHEHWE WUAN cucTema
YPaBHEHWIA peLleHns, ecNn UMeeT, TO CKOIbKO, U Mp.).

m PellaThb NIMHeHbIe HEPABEHCTBA, KBajpaTHble HEPaBEHCTBA; N30-
bpakaTb peLLUeHMe HEepaBeHCTB Ha 4YMC/I0BOW MPSMON, 3anucbl-
BaTb PeLLUeHUe C MOMOLLbI CMMBOJIOB.

mPewatb CUCTEMbI JIMHENHbLIX HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BK/IlOYAKLLIME KBaApaTHOE HEPABEHCTBO; M306pakaTb peLleHue
CUCTEMbl HEPABEHCTB Ha YMC/IOBOM MPsSIMOi, 3anucbiBaThb peLle-
HVe C MOMOLLbI CMMBOJIOB.

m //Icnosb3oBaTb HEpPaABEHCTBA MNPV PELLEHUN Pa3/INYHbIX 3ajad.

PYyHKUNN
m Pacrno3HaBaTb PYHKLUUN U3YyYeHHbIX BUAOB. NoKa3biBaTb cXxema-
TUYECKM PACMOIOKEHNE HA KOOPANHATHOW MOCKOCTU rpadmnKos

tbyHkunii Bnga: y = kx, y = kx + b,y:>|((,y: axo+ bx + c,

y =x3y = VX,y = K |B 3aBUCMMOCTU OT 3HaYeHU Koapdmyn-

€HTOB; OMMCbIBaTb CBOMCTBA (PYHKLNIA.

m CTpouTb 1 M306padkaTb CXeMaTUYECKN rpadmkm KBagpaTuyHbIX
thyHKUWMiA, onucbiBaTh CBOWCTBA KBagpaTUYHbIX DYHKLUMWA N0 UX
rpacgukam.

mPacno3HaBaTb KBagpaTW4UHy GYHKUWIO 1o dopmysne, NpUBO-
ONTb NpUMepbl KBaApaTUYHbIX PYHKLUUA U3 peasibHOM XKU3HU,
(PU3NKK, TeoMeTPUN.

ApucmeTryeckasa n reomeTpuyeckasl nporpeccun
mPacno3HaBaTb apnOMETUYECKYIO M TEOMETPUYECKYI0 NMPorpeccmm
npuv pasHbIX cnocobax 3agaHus.

m BbIN0/IHATb BbIYMC/IEHUSA C UCMO/b30BaHWEM (JOPMY/1 N-TO YseHa
apugMeTMHeCKOM U reoMeTPUYECKON MPOrpeccuin, CymMmbl Mep-
BbIX N Y/IEHOB.

m /1306paykaTb 4YneHbl Noc/ef0BaTe/IbHOCTU TOUKaMM Ha KoopAau-
HaTHOW MJI0CKOCTM.

mPeliaTb 3a4a4u, CBA3aHHbIE C YNCN0BbIMW MOCNeL0BaTEIbHOCTS-
MW, B TOM 4ucC/ie 3a4a4m N3 peasibHOM XXU3HU (C UCMOIb30BaHMEM
Ka/ibKyniaTopa, UMMppoBbIX TEXHOMOTIMA).



19008 6 —G "WHNLVYINILVYIN

TEMATUYECKOE MJIAHWPOBAHWE YYEBHOIO KYPCA (MO MOOAM OBYYEHWUA)

7 knacc (He mMeHee 102 u)

HassaHve
pasgena (Tembl)
(uncno vacoB)

Yucna v Bblumnc-
NeHus.
PauvioHasbHble
umcna

(25 v)

OcHOBHOe cogep>kaHue

MoHATUE payMoHasIbHOro uncna.
ApundmeTnyeckme [eNcTBUSA ¢
paumoHaibHbIMN yucnamu.
CpaBHeHue, ynopsgoumsaHume
paumoHanbHbIX YnUcen.

CTterneHb C HaTypasibHbIM MOKa-
3aTeniem.

PelleHne 0OCHOBHbIX 3ajay Ha
Apo6bn, NpoueHTbl U3 peasbHON
MPaKkTUKW.

MpusHakn genumocTu, pasno-
XEHUA Ha MHOXUTeNU Harty-
pasibHbIX yucen.

PeanbHble 3aBucumoctu. [lpsa-
Masi M obpaTHasa nponopymo-
Ha/IbHOCTU

OCHOBHbIe BUAbI OEATETbHOCTA o6y'-|ar0|.|.|,|/|xc9|

CuncrematmsmpoBaTb 1 oborawiatb 3HaHUSA 06 06bIKHO-
BEHHbIX N AeCATUYHbIX APO6SAX.

CpaBHMBaTb M ynopsgounsaTth Apobun, npeobpasoBbiBas
npy Heob6XoAMMOCTU fecATUYHbIE AP06M B 06bIKHOBEH-
Hble, 06bIKHOBEHHbIE B AeCATUYHbIE, B YACTHOCTU B bec-
KOHEYHYI0 AeCATUYHYI Op06b.

MprMeHATL pasHoobpasHble Crocobbl M NPUEMbI Bbl-
UMC/IEHUS 3HAYEHNI OPOOGHbLIX BbIPaXKEHUIN, COAepIKa-
WKNX 0ObIKHOBEHHbIE W AECATUYHbIE APOo6U: 3aMeHSATb
npyv Heo6Xo0ANMMOCTU AECATUYHYIO AP06b 06bIKHOBEHHO
N 00bIKHOBEHHYI0 AeCATUYHOM, MPUBOAUTL BblpadKeHMe
K thopme, Hamborniee yaobHOM A1 BbIYUCMIEHWIA, MPeo6-
pa3oBbiBaTh APO6HbIE BbIPaXKEHUSA Ha YMHOXEHME U fde-
NeHve fecATUYHbIX Apobeli K AeNCTBMAM C LieNbIMU YmnC-
namn.

MpyBOANTL UMC/IOBbIE N BYKBEHHbIE MPYIMEPbLI CTENeHN
C HaTypasibHbIM MoKa3artefnieM, 06bACHAS 3Ha4YeHUs oc-
HOBaHMWA CTeMNeHW 1 nokasaTtens cTeneHn, HaxoamTb 3Ha-
YeHUS cTeneHel BuMAa an (a — JN060E paunoHasIbHOe
4mnco, N1 — HaTypasibHOE YMCII0).

MoHVMaTb cMbIC 3anncK 60/1bLUMX YMUCEsT C MOMOLLLbIO
JecAaTnYHbIX apobeit n cteneHen yncna 10, NPUMEHSATb
MX B peasibHbIX CUTyauunsXx.



ewnediodu senoged weHdawmdl|

HassaHve
pasgena (Tembl)
(uncno vacoB)

Anrebpanyeckrie
BbIpa>KeHUA
(27 v)

OcHOBHOe cogep>kaHue

BykBeHHble BblpaxkeHUdA. [lepe-
MeHHble. JonycTuMmble 3Haye-
HUA MepeMeHHbIX. PopMybl.
Mpeo6pasoBaHue 6yKBEHHbIX
Bblpa>KeHW, packpbiTe CKOHBOK
M npvBedeHVe NoJo6HbIX cnara-
eMblIX.

CBoiicTBa CTeMeHW C HaTypaslb-
HbIM MoKasaTesieMm.

OCHOBHbIe BUAbI AeATETbHOCTA 06y'-|ar0|.|.|,|/|xcs1

MPUMEHATb MPU3HAKM  Oe/IMMOCTU, PasNokeHUs Ha
MHOXUTENN HaTypabHbIX YnCen.

PelwaTtb 3agayn Ha 4yacTu, NPOLEHTbI, MNPONOpLUUK, Ha
HaxoXxgeHue Apobu (NpoueHTa) 0T BE/IMYMHbI U BeSINUmn-
Hbl No eé Apobu (NpoueHTy), Apobu (npoueHTa), KOoTo-
pbIi cocTaBsAeT o4Ha BeNMymHa oT Apyroii. MpmBognT,
pasbupartb, OueHMBaTb pas3/INYHbIE PEeLLUeHMUs, 3anucu
peLLeHniA TeKCTOBbIX 3ajad.

PacrnosHaBaTb 1 OGBLACHATb, ONMpascb Ha onpegesne-
HUWS, NPSAMO NMPONOPLUMOHasIbHbIE U 06paTHO Nponopum-
OHa/IbHble 3aBMCMMOCTU MeXXAY BesIMYMHaMu; MNPUBO-
ONTb NpYMEpPbI 3TUX 3aBMCMMOCTEN N3 peanibHOro Mmpa,
13 pyrux y4yebHbIX NpesMeToB.

PeluaTe NpakTMKO-0pUEeHTMPOBaHHbIE 3a4a4n Ha gpobu,
NPOLeHTbI, MPAMYI0 1 06paTHYH NPOMNOPLMOHANILHOCTH,
nponopuun

OBnapeTb anrebpanyeckon TepMUHOIOTMER U CUMBONN-
KOI, MPUMEHNATb eé B npoLiecce 0CBOEHUS YYebHOro ma-
Tepuana.

HaxoguTb 3HayeHUs1 6yKBEHHbIX BblpadKeHW npu 3a-
JaHHbIX 3Ha4yeHNsX 6yKB; BbIMO/IHATH BbIYMCAEHUSA MO
hopmynam.

BbIinonHATL NpeobpasoBaHWS  LEsIOr0  BbIpaXkeHUS B
MHOIOY/IeH MpuBeAeHNEM MOA06HbIX criaraemblX, pac-
KpbITUEM CKOGOK.
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YpaBHeHUA
M HepaBeHCTBa
(20 v)

KoopgvHatbl
" rpadvikn.
PyHKUUN
(24 v)

MHorousieHbl. CrioXKeHUe, BbIUU-
TaHue, YMHOXeHue MHoroune-
HOB. POopMyNbl COKpaLEHHOro
YMHOXeHUA. Pasno)xeHue MHO-
rOY/IEHOB Ha MHOXUTENU

YpaBHeHVe, npasBwia npeobpa-
30BaHUSA YypaBHEHWsi, PaBHO-
CUJIbHOCTb YPaBHEHWA.
JlvHeliHOe ypaBHeHVe C O0AHOM
NMEepPEMEHHOI, peLLeHne JINHENR-
HbIX ypaBHeHWi. PelleHne 3apau
C NMOMOLLbI0 YPaBHEHWA.
JInHeliHOe ypaBHeHWe C ABYMS
NepemMeHHbIMA U ero rpaguk.
Cuctema ABYX JIMHEHbIX ypaB-
HEHWUIH ¢ ABYMSI MepeMeHHbIMU.
PelleHne cucTeM  ypaBHeHW
cNoco6oM MoACcTaHOBKM M CMOCO-
60M cnoXeHus

KoopamHata TOUKM Ha NpsMOMA.
Uncnosble NpomexxyTku. Pac-
CTOSAHME MeXAy ABYMS To4YKamu
KOOpAMHATHOW MpPSAMONA.

BbINOMHATL YMHOXEHME OfHOY/IeHA Ha MHOTOuYsIeH U
MHOrou4sieHa Ha MHOFO4YJ/1eH, MPUMEHSITb (POPMYsibl KBa-
[paTa CyMMbl 1 KBajpaTa pa3HoCTH.

OCyLLECTB/ISATb PA3/10KEHNE MHOTOUSIEHOB Ha MHOXUTe-
N NyTEM BbIHECEHUS 3a CKOGKM 06LLEro MHOXUTESNS,
NpUMeHeHUs HOpMY/ibl Pa3HOCTU KBaApaToB, (hopMy/
COKPALLEHHOT0 YMHOXEHUS.

MpyMeHsTL Npeobpa3oBaHNe MHOFOYIEHOB AJ1s1 pelle-
HUS1 Pa3NNYHbIX 334a4 U3 MaTEMaTUKK, CMEXHbIX Npea-
MeTOB, U3 peasibHOW MPaKTUKMN.

3HaKOMUTLCS C UCTOpUEld pa3BUTUS MaTeMaTUKM

Pewartb NvHeliHoe ypaBHEHWE C OA4HOW MEPEMEHHOIA,
NMPUMeHsI NpaBuia nepexoja oT UCXO0AHOro ypaBHeHUs
K paBHOCU/IbHOMY eMy 6osiee NpocToro Buga. MpoBepsiThb,
ABNIAETCA /N KOHKPETHOE UMC/I0 KOPHEM YpaBHEHUSI.
Mog6upats NpUMeEpPbI Nap Yucen, ABMASIOLWMXCA peLle-
HVEeM NIMHEAHOro ypaBHEHUS C ABYMS NMepeMeHHbIMU.
CTpouTb B KOOPAMHATHOW MJI0CKOCTY rpaduk SIMHenHo-
ro ypaBHeHUsI C [BYMSI MepPEMEHHbLIMU; MOMb3ysACb rpa-
thrkoM, MPUBOANTL NMPUMEPLI PELUEHUS YpaBHEHMS.
HaxoauTtb pelueHne cucTeMbl ABYX JIMHERHbIX ypaBHe-
HUIA ¢ ABYMSI NMepPeMeHHbIMMU.

CocTaBnAaTb N pellaTb YpaBHeHWe UK CUCTEMY ypaBHe-
HWIA N0 YCNOBUIO 3afayun, UHTEPrNPEeTNPOBaTb B COOTBET-
CTBUM C KOHTEKCTOM 3ajayun MoslyyeHHbIli pesynbtart

M3obparkaTb Ha KOOpAMHATHOMA MPSAMOA TOYKM, COOT-
BETCTBYIOLLME 3aflaHHbIM KoOpAuHaTaMm, Jyyu, OTpes-
KW, WHTepBasibl; 3anucbiBaTb UX Ha asreépanyveckom
A3bIKe.



ewnediodu senoged weHdawmdl|

HassaHve
pasgena (Tembl)
(uncno vacoB)

OcHOBHOe cogep>kaHue

MpamMoyronbHasa cuctema Koop-
AVHaT Ha nnockocTu. Mprimepsbl
rpaukoB, 3afaHHbIX hopmyna-
MU. YTeHue rpadmKoB peasib-
HbIX 3aBMCMMOCTEN.

MoHATUMe dyHKuMK. [paduk
hyHKuMKU. CBoiicTBa (BYHKLMIA.
NuHeHasa dyHKumMa. MocTpoe-
HVe rpajuka MHENHON (yHK-
unmn. Fpahuk QyHKUUN y =

MosTOpEHVE IMoBTOPEHVE OCHOBHbIX MOHATUNA
1 0606LLEeHVE M MeToA0B Kypca 7 Knacca, 0606-
(6 u) LeHne 3HaHWi

OCHOBHbIe BUAbI AeATETbHOCTA 06y'-|ar0|.|.|,|/|xcs1

OTmeuaTb B KOOPAMHATHOM M/IOCKOCTU TOUKW M0 3a4aH-
HbIM KoOpAuHaTtaMm; CTPOUTb rpadmkm HeCnoXHbIX 3a-
BUCUMOCTEN, 3afaHHbIX hopmynamu, B TOM 4ucse ¢ no-
MOLLLbI0 LIMGIPOBLIX /1abopaTopuid.

MpUMeEHATb, M3yYaTb MPENMYLLECTBa, MHTEpPrnpeTupo-
BaTb rpaduyeckunii cnocob npeacTaBneHUs M aHamMsa
pa3Ho06pa3HoOM YKM3HEHHOM MHMopMaLmn.

OcBavBaTb NOHATME (YHKLUWW, oBNagesaTb (YHKLMO-
HaUTbHO TePMUHOMOTUEN.

PacnosHaBaTb NMMHENHYI0 YHKUMWIO y = kx + b, OMNW-
CbiBaTb €& CBOMCTBA B 3aBUCMMOCTW OT 3HAYeHW Koad-
PULNEHTOB k U b.

CTponTb rpadiiku  NIMHERHOM  (YHKUUK, (YyHKLUN
Y o= W\

Mcnonb3oBatb UMGPOBbIE Pecypcbl A1 MOCTPOEHUS
rpadnmkoB YHKLNA N N3yYeHNs NX CBOMCTB.
MpuBoANTL MpPYMepbl NINHENHbIX 3aBUCUMOCTEN B pe-
anbHbIX Mpoueccax M ABEHUAX

BbI6VpaTh, NMPUMEHSITbL OLEHMBATL CMOCObbLI CPaBHEH WS
yuces, BblUMCNEHUIA, Npeobpa3oBaHUii BbipaXkKeHWiA, pe-
LEeHUS YpaBHEHUIA.
OcyLLECTBNSATbL CAMOKOHTPOSTb BbINO/THAEMbIX AeACTBUNA
M camonpoBepKy pe3ysibTaTa BblUUC/eHWA, Npeobpaso-
BaHW, MOCTPOEHUIA.
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8 knacc (He meHee 102 u)

HassaHve
pasgena (TemMbl)
Kypca (4MCco Yacos)

Yucna v Bblunc-
neHus. Keagpart-
Hble KOPHU

(15 v)

OCHOBHOE cofepXkaHvie

KBagpaTHblii KOpeHb M3 yucna.
MoHATMEe 06 wppaunoHasibHOM
yucne. decATUUHblE NpubvKe-
HUS MppaLoHasIbHbIX YunCes.
[elicTBuTenbHble yucna. Cpas-
HeHve [eliCTBUTENbHbIX YunCes.
ApndMeTUYECKUIA KBagpaTHbIA
KOPEHb.

YpaBHeHMVe Buga X2 = a.
CaolicTBa apnmMeTMHeCKMX KBa-
ApaTHbIX KopHeli. MNMpeobpa3oBa-
HVE YUCMOBbIX BbIPAXKEHWM, Co-
Jep>Kalimx KBagpaTHble KOPHMU

PewaTb 3agaum 13 peaanof/’l XXWU3HU, NMPUMEHATb MaTe-
MaTU4eCKmne 3HaHuA ONAa peleHunsa 3ajgady M3 gpyrmx
npeameToB.

PelwlaTtb TeKkcToBble 3ajauyn, CpaBHWMBATS, BbI6VIpaTb
Crocoobl peweHna 3agadn

OCHOBHble BUbl AESITENBHOCTU 0GYUatOLLMXCS

PopMynMpoBaThL ornpeferieHie KBafpaTrHoro KopHs 13
yucna, apuMeTUYECKOro KBaApaTHOro KOpHS.
MprMeHATL onepaumio N3BneYeHN KBaJpaTHOro KOpHs
M3 yucna, UCnosb3ys Npu Heo6X0AMMOCTU KaslbKysis-
TOop.

OueHvBaTb KBajpaTHble KOPHW LieNbIMU Yncnamu m ge-
CATUYHbLIMU [P06AMN.

CpaBHMBaTbL 1 yNopsgoumBaTh paunoHasibHble N nppa-
LMOHa/IbHbIE YMCna, 3anucaHHble ¢ MOMOLbIO KBagpar-
HbIX KOPHEN.

ViccnepoBaTb ypaBHEHME X2 = a, HaxofuTb TOYHble W
NPUGNMXKEHHbIE KOPHWU MpU a > 0.

WccnepoBaTb CBOMCTBA KBagpaTHbIX KOpPHer, npoBoas
YMC/0BbIe 3KCMNEPUMEHTBI C UCMONb30BAHNEM KaslbKYS-
Topa (KoMnbloTepa).

JokasbiBaTb CBOWCTBa apudMeTUYeCKUX KBagpaTHbIX
KOPHEW; NPUMEHATb UX AN npeobpa3oBaHUA Bblparke-
HWA.
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HassaHve
pasgena (Tembl)
Kypca (4nCcro 4YacoB)

Uuncna n BblunC-
neHusi. CreneHb
C uernbIiM nokasa-
TEenem

(74

OcHOBHOe cogep>kaHue

CTeneHb C LefbIM MoKasaTesieM.
CTaHfgapTHas 3anucb vmcna.
Pa3mMepbl 06bEKTOB OKpYy>Kato-
wero Mupa (0T 3/1EMEHTApPHbIX
yacTuL, 0 KOCMUYECKUX 06bEK-
TOB), A/INTENLHOCTb MPOLLECCOB B
OKpY>KaKLLeM MUpe.

CBOlicTBa CTEMEHU C LefbIM Mo-
KaszaTtesiem

OCHOBHbIe BUAbI AeATETbHOCTA 06y'-|ar0|.|.|,|/|xcs1

BbINONHATL Npeo6pa3oBaHUst BbIpaXKeEHWA, cogepika-
WX KBaApaTHble KOPHU. BblpakaTb MNepeMeHHble U3
reoMeTpUUEecKMX U YU3NYECKNX OPMYII.

BblUMCIATL 3HAUEHUST BbIPQXKEHUI, COAEpPI>KaLLUX KBa-
[paTHble KOPHW, UCMO/b3Ys NMpU HEOGXOAMMOCTU Kaslb-
KynsaTop.

Mcnonb3oBaTh B X0fe pelleHus 3afady 3/eMeHTapHble
npeacTaBNeHns, CBsi3aHHble ¢ NPUGIVKEHHBIMU 3HaYe-
HUSIMW BEJINUUH.

3HaKOMUTLCS C UCTOpPUEl pa3BUTUS MaTeMaTUKn

PopmMynMpoBaThb onpegesieHe CTeneHn ¢ LeabiM noka-
3aresnem.

MpeacTasnATe 3anNMCb 60NbLWINX WU MasibIX YACEN B CTaH-
JapTHOM Buge. CpaBHMBATbL YMc/iia U BE/IMYUHbI, 3anu-
CaHHble C Mcrnosb3oBaHneM cterneHn 10.

Mcnonb3oBaTtb 3anuncb Yncen B CTaHAAPTHOM BUae AN1S
Bblpa>KeHNsl pa3MepoB 06bEKTOB, A/IMTE/IbHOCTU NPOLLEC-
COB B OKpY>KaloLleMm Mupe.

PopMyNMpoBaTh, 3anmcbiBaTb B CUMBO/INYECKON hop-
Me N WIIIOCTPUPOBaTb MpYMeEpPamMn CBOMCTBa CTeneHn
C UefbIM noKasaTesiem.

MpuMeHATL CBOMCTBa CTerleHWM AN npeobpasoBaHus
Bblpa>KEHWI, cogep Kallinx CTeneHn ¢ LenbiM nokasare-
nem. BbIMOMHATL AEWCTBUA C YnCamMm, 3anncaHHbIMU B
cTaHAapTHOM Buge (YMHOXEHWe, AefleHue, BO3BeAeHne
B CTerneHb)
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Anrebpanyeckume
BbIPa>KEHUS.
KBagpaTHbIii
TPEXYNeH

(CR))

Anrebpanyeckvie
BbIPa>KEHMA.
Asnrebpauvyeckasi
Lpobb

(15 v)

YpaBHeHVA

M HepaBeHCTBa.
KBagpaTtHble
ypasHeHusA

(15 v)

KBagpaTHbIli TpéxuneH. Paano-
YKeHMe KBaJpaTHOro TpéxuysieHa
Ha MHOXUTeNu

Anrebpanyeckas pApobb. [Jony-
CTVIMble 3HAaYeHUs NepeMeHHbIX,
BXOAAWMX B anrebpanyeckue
Bblpa>keHns. OCHOBHOE CBOMCTBO
anrebpanyeckoii gpobu. Cokpa-
LeHne apobeil.

Cno>keHve, BblUMTaHUE, YMHO-
XeHne v fJeneHvie asnrebpanye-
CKux apob6eit. MpeobpaszoBaHue
Bblpa>KeHW, cogepkalimx anre-
6pavyveckue apobu

KBagpaTHoe ypaBHeHue. Henosn-
HOe KBafdpaTHOe YpaBHEHWeE.
dopmMysia KOpHel KBagpaTHOro
ypaBHeHus. Teopema Bueta.
PeLueHVe ypaBHeHMWIA, CBOAALLLNX-
cA K KBagpaTHbiM. [MpocTeiwmne
OpPO6HO-paunoHanbHble  ypaBHe-
HUS.

PelueHne TEKCTOBLIX 3ajad ¢ ro-
MOLLbI0 KBaAPAaTHbIX YpaBHeHW

PacrnosHaBaTb KBagpaTHbIi TPEXUseH, ycTaHaBVBaATb
BO3MOXHOCTb €ro pasfioKeHUs1 Ha MHOXUTENN.
PacknagpiBatb Ha MHOXKUTENIN KBafpaTHbIA TPEXUsIEH
C HeoTpULUATENbHbLIM AUCKPUMUHAHTOM

3anucbiBaTb anrebpavyeckue BblpadkeHUs. HaxognTb
06nacTb onpegeneHnNs paLiOHaNIbHOrO BbIpaXkeHUS.
BbINOMHATE YNC/0BbIE MOACTAHOBKU U BbIYUC/IATL 3Ha-
YeHue Apobu, B TOM 4uc/le C NMOMOLLbI KaslbKynsaTopa.
PopmMynMpoBaTb OCHOBHOE CBOICTBO asirebpanyeckoi
Apo6bu 1 NPUMEHATL ero Ansi NpeobpasoBaHWs Apobeii.
BbINONMHATL AeicTBMA € anrebpanyeckummn  gpobsmu.
MpuMeHATbL NpeobpasoBaHWs BbIPaXKEHWI AN peLleHns
3afa4. BblpadkaTb nepemeHHble 13 dopmyn (dhusnye-
CKNX, FeOMeTPUYECKMX, OMMCbIBAIOLLNX ObITOBbIE CUTYa-

L)

PacnosHaBaTb KBagpaTHble YPaBHEHUS.

3anucbiBatb (HOPMY/Ty KOPHEW KBaApaTHOro ypasHe-
HUSA; pellaTb KBagpaTHbIE YPaBHEHUS — MOJIHbIe U He-
MosHbIe.

MpoBoouTb MpoOCTeilLVe MCCMefoBaHUA KBaapaTHbIX
YpaBHEHWIA.

PeLuatb ypaBHeHUs, cBoAsiLMecst K KBaApaTHbIM, ¢ Mo-
MOLLLbI0 Mpeobpa3oBaHUii 1 3aMeHOl NepeMeHHOIA.
Hab6nogatse 1 aHaIM3MpoBaTh CBSA3b MeXAY KOPHSAMU 1
Ko3(h(hMLMEHTAMN KBaAPATHOr0 YpaBHEHUSI.
dopMynupoBaTb TeopeMy BueTa, a Takxe 06paTHyHO
TEopeMy, MNPUMEHATb 3TW Teopembl A1 peLUeHUst

3a/au.
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HassaHve
pasgena (Tembl)
Kypca (4nCcro 4YacoB)

YpaBHeHUA

M HepaBeHCTBa.
CucTtemMbl ypaBHe-
HWiA

(13 v)

YpaBHeHUA

N HepaBeHCTBa.
HepaseHcTBa
(12 v)

OcHOBHOe cogep>kaHue

JInHeliHoe ypaBHeHWEe C ABYMSA
nepeMeHHbIMU, ero rpaduk,
npumepbl pelwleHUs ypaBHEHUR B
Lenblx 4yucnax.

PeweHne cuctem p[BYyX nuHel-
HblX ypaBHeHWl ¢ ABYMS nepe-
MeHHbIMU. [puMepbl pelleHunsn
CUCTEM HeNMHEWHbIX YpaBHEHN
C ABYMSI MepeMeHHbIMU.
Mpadunueckasn MHTepnpeTaunsa
ypaBHEHUS C ABYMS NMepeMeHHbl-
MW U CUCTEM YpaBHEHWUN C ABYMSA
nepeMeHHbIMN.

PelweHne TeKCTOBbIX 3a4ay Cc no-
MOLLbIO CUCTEM YpaBHEHWIA

UncnoBble HepaBeHCTBA M UX
CBOWCTBA.

HepaBeHCTBO ¢ 0AHOI MepemeH-
HoW. JIVHeliHble HepaBeHCTBa C

OCHOBHbIe BUAbI AeATETbHOCTA 06y'-|ar0|.|.|,|/|xcs1

PellaTb TEKCTOBbIe 33a4u anre6panyeckm croco6oM:
NepexouTb OT C/IOBECHOW (hOopMYJ/IMPOBKU YC/IOBUS 3a-
faun K anre6panyeckoii Mofennm MyTéM COCTaB/IEHMS
YPaBHEHWS; pellaTb COCTaB/IEHHOE YpaBHEHWE; MHTep-
NpeTupoBaTh pe3y/ibTar.

3HaKOMUTLCS C VCTopueli pa3BUTUSA anre6pbl

PacnosHaBaTb /iMHeliHble ypaBHEHUSI C ABYMSI NMEPeMeH-
HbIMU.

CTpouTb rpadmKn NINHERHbIX YpaBHEHWIA, B TOM uucie
UICMO/b3y$s LMPOBbIE PECYPChI.

PaznuuaTe napasiiefibHble 1 NepeceKarLmecs npsiMble
Mo MX ypaBHEHUSM.

Pewatb cucTeMbl ABYX NIMHENHBLIX YpaBHeHWI ¢ ABYMsI
nepemMeHHbIMU MOACTAHOBKOW U CNOXEHUEM.

Pewatb npocTeiilune CUCTEMbI, B KOTOPbIX OAHO W3
YPaBHEHWIA He SIBNSIETCS NIMHEHBIM.

MprBOAUTL TPahrUecKyto MHTEPMNPETALMIO PELLEHNS
YPaBHeHUsI ¢ ABYMS NMepeMeHHbIMU 1 CUCTEM YPaBHEHWA
C ABYMSI MEPEeMEHHbIMU.

PellaTb TEKCTOBbIE 334aun anre6panyeckum crnoco6om

dopMy/IMPOBaThL CBOWCTBA YMC/IOBbIX HEpPaBEHCTB, WJl-
NOCTPUPOBATh MX Ha KOOPAMHATHOW MpsiMOiA, AOKa3bl-
BaTb asireGpanyecKu.

MpUMEHSITL CBOICTBA HEPABEHCTB B X04€e PELUeHUs 3a4auq.
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PyHKUMN.
OCHOBHble
NOoHATUSA
Gy

PyHKUMN.
Uucnosble

yHKUMN
(CR))

OfHOI NepemMEeHHOM M UX peLue-
Hue. CuUcTeMbl JIMHERHbIX Hepa-
BEHCTB C OfHOI NepemMeHHO un
UX peLueHue.

M306padkeHne peLueHns JINHei-
HOro HepaBeHCTBa W UX CUCTEM
Ha 4McnoBoi NpsAMon

MoHATUMe yHKUMK. ObnacTb
onpefeneHns M MHOXKeCTBO 3Ha-
yeHni PyHKUMK. Cnocobbl 3aga-
HUSA YHKUMIA.

Mpadmk dyHKuun. CaoiicTBa
QyHKUMN, X 0TObparkeHMe Ha
rpaguke

UTeHre 1 noctpoeHne rpamkos
hyHKUmMii. Mpumepbl rpaguKkos
hyHKUNIA, OTparkalowmx peasb-
Hble npoLecchbl.

DYHKUUM, onucbiBalOLWMe MNps-
Myl 1 06paTHyl nponopumo-
Ha/lbHble 3aBUCMMOCTW, UX rpa-
hukn. M'mnepbona.

PelwaTb NMHeliHble HepaBeHCTBA C OfHOW MepeMeHHOIA,
n3obpaxkaTb peLleHne HepaBeHCTBA Ha 4YMC/I0BOW Mps-
MOA.

PelaTb cUCTEMbI JIMHEHbBIX HEpPaBeHCTB, U306paXkaTb
peLLeHne CUCTEMbl HEPABEHCTB Ha YMC/I0BOA NpsiMOiA

Mcnonb3oBatb (PYHKUMOHAIbHYIO TEPMUHOMIOTUIO U
CYIMBOJIUKY.

BbIuMcnAaTb 3HaueHNA QyHKLUWIA, 3agaHHbIX hopMyiamm
(Mpy HEo6X0AMMOCTM MCMOMb30BaTh KaslbKy/nsaTop); Co-
CTaBMATb TabnuLUbl 3HAYEHUA PYHKLNN.

CTpouTb Mo ToYKaMm rpadvikm yHKLUA.

OnucbiBaTb CBOMCTBA (hYHKLMM Ha OCHOBe eé rpaduye-
CKOro npeacraB/ieHus.

Mcnonb3oBatb (PYHKUMOHAIbHYIO TEPMUHOIOTUIO U
CUMBOJSINIKY.

WccnepoBaTb NpuMepbl rpadiMKoB, 0TPaXKalLWmnx peasib-
Hble npoueccbl N ABNeHUs. MNprBOAUTL MPUMEPBLI MPo-
LLeCCoB M AB/IEHUI C 3aAaHHbIMW CBOWCTBAMW.
Mcnonb3oBaTb KOMIMbLIOTEPHbIE MpPOrpamMMbl A4S  Mo-
CTPOEHUA TpadnKoB PYHKUMIA N U3YUEHUS X CBOWCTB

HaxoanTb ¢ NOMOLLbIO Frpadmka yHKLWM 3HaYeHNe of-
HOWi M3 paccmaTpuBaeMblX BEIMYMH MO 3HAYEHWUIO APY-
ron.

B HecnioXKHbIX cny4dasx BblpadkaTb (hOpMy/sioii 3aBUCU-
MOCTb MeXAy BeSIMYMHaMW.

OnucblBaTb XapaKTep W3MeHeHWs1 OAHOl BEe/NYMHbLI B
3aBUCUMOCTU OT U3MEHEHWUSA APYroN.



HassaHve
pasgena (Tembl)
Kypca (4nCcro 4YacoB)

OcHOBHOe cogep>kaHue OCHOBHbIe BUAbI AeATETbHOCTA 06y'-|ar0|.|.|,|/|xcs1

ewnediodu senoged weHdawmdl|

MosTOpEHVEe
1 0606LLeHme
(6 4)

Mpatuk PyHKUUN y = x 2.
DPyHKUUU y = x2 y = x3,
y = 4x, y = \x\; rpagunyeckoe
pelleHne ypaBHEHWU U CUCTEM
ypaBHEHMI

lMoBTOPEHVE OCHOBHbIX MOHATUNA
M METOL0B KypCcoB 7 1 8 K/1accos,
0606LleHMEe 3HAHUI

PacnosHaBaTb Buabl M3yyaembix (YyHKUWA. [Noka3sbl-
BaTb CXeMaTU4eCKW MOM0XKEHME Ha KOOPAWUHATHOM no-
CKOCTU rpaumkoB (YHKUMA BUAa: y = x2, y = x3,
y = yix, y = x|

Mcnonb3oBatb  iyHKLUMOHa/IbHO-rpadnyeckme npeg-
CTaBNeHWA 418 peLleHnNs U UCCnefoBaHnsA YpaBHEHUA n
CUCTEM YyPaBHEHWIA.

MprmeHATbL LMpoBbIE pecypcbl 4158 MOCTPOeHUS rpa-

hrKoB QyHKU NI

BblbMpaTh, NPUMEHSITb, OLIEHMBATb CMOCO6bI CPaBHEHUS
yuncen, BbIYUCMEHUIA, Npeobpa3oBaHUA BbipaXKeHU, pe-
LUEHNS YPaBHEHWIA.

OcyLLeCTB/IATL CAMOKOHTPO/Ib BbIMO/IHAEMbIX AeACTBUI
N caMOorMpoBEPKY pe3ynbTata BblUMCNeHUI, npeobpaso-
BaHMWIA, MOCTPOEHWIA.

Peluatb 3aga4n 13 peasibHOM >KU3HW, MPUMEHSTbL MaTe-
MaTUYeCKMe 3HaHWSA 48 pelleHus 3agady u3 apyrux
npesMeTOoB.

Pelwiatb TekcToBble 3ajayn, cpaBHMBATb, BbIGUPATb
CMoco0bl peLleHUst 3aja4n
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9 knacc (He meHee 102 )

HassaHue
pasgena (Tembl) OCHOBHOe cofep>kaHue OCHOBHble BUAbI [eATeIbHOCTU 00yYatoLnxcs
Kypca (4MCcrio 4acoB)

Ywucna v Bblumc- PaumoHanbHble uncna, nppaum- Pa3BmBaTb NpefcTaBfIEHUSA o uuMcnax: 0T MHOXecTBa

neHusa. OeictBu- OHasIbHble 4ucria, KOHeuHble W HaTypanbHbIX YUCEN A0 MHOXECTBA AeNCTBUTENbHbIX

TeNbHble yncna 6eCKOHEUHbIe [EeCATUYHbIE APO- uncen.

(9 v) 6. MHOXECTBO [eNCTBUTESb- O3HaKOMWUTLCA ¢ BO3MOXHOCTbI MpeACTaBAeHUs feii-
HbIX 4uncen; [AeACTBUTENbHblE CTBUTE/IBHOIO Yncsia Kak 6eCKOHEeYHOM AeCATUYHON ApO-
ynucna Kak OecKOHeyHble aecs- 61, NMPUMEHATb feCATUYHbIE NPUEANKEHNUS paLUOHab-
TUYHble Apobu. B3auMHO ofHO- HbIX W nppaunoHanbHbIX YUCEN.

3Ha4YHOE COOTBETCTBUE MEXAY |/|306pa)KaTb feliCTBUTE/IbHbIE YMcna TOYKAMWU KOOpPAM-
MHOXXECTBOM  [€ACTBUTE/IbHbIX HaTHOW MPAMOW.

ymcen N MHOXXECTBOM TOYeK KO-  3anucbiBaTb, CpaBHMBATb W YMNopsgoyMBaTh peiicTsu-
opAVHAaTHOM NpsAMONA. TeNbHble Yncna.

CpaBHeHMe AeliCTBUTENbHbLIX YN-  BbINOAHATb, coueTas ycTHbie W NMUCbMEHHbIe MPUEMBI,
cen, apuMeTMYecKme aercTeus apumeTnyeckne AelCTBUA ¢ paunoHanbHbIMKU Yucna-
C OeCTBUTENbHBIMU YMCIaMU. MU; HAXOAUTb 3Ha4YeHUs cTeneHel ¢ LeNbIMKU nokasare-
MpUGNUYKEHHOE 3HAYEHWE BEMIN-  NAMU W KOpHel; BbIYMCAATb 3HAYEHWS YUCIOBbIX Bbl-
YMHbI, TOYHOCTb MPUGIVKEHUS. paKxeHui.

OkpyrneHue yncen. Mpuknaka un MonyunTb NpeacTaBfeHNE o 3HAYUMOCTM LeCTBUTENb-
OoUeHKa p63yanaTOB BblYHUC1Ee- HbIX 4Yucen B ﬂpaKTI/IHeCKOVI AeATENbHOCTU 4YesioBeEKa.
HWA AHanusnposaTb M AefaTbh BbIBOAbI 0 TOMHOCTU NpU6EAN-

XeHud AeVICTBMTeﬂbHOFO 4yucna npu peweHunm 3apad.
OKpYrnsTb pelicTBUTeNbHbIe uucna, BbIMOMHATL NPU-
KNIKY pe3ynbTaTa BblYUcAeHWii, OLEHKY 3HavyeHnid ync-
NoBbIX Bblpa)KeHVII‘;I.

3HAKOMUTLCSI C UCTOPUEN pasBuTus MaTeMaTUKM



ewnediodu senoged weHdawmdl|

HassaHve
pasgena (Tembl)
Kypca (4nCcro 4YacoB)

YpaBHeHUA

M HepaBeHCTBa.
YpaBHeHVA

C oaHoM
rnepemMeHHomn
(14 v)

YpaBHeHVA

M HepaBeHCTBa.
CucTembl ypaBHe-
HU

(14 v)

OcHOBHOe cogep>kaHue

JlnHeiiHoe ypaBHeHue. PelueHune
ypaBHEHWI, CBOAALLMXCA K NKU-
HelHbIM.

KBagpatHoe ypaBHeHMe. Pelle-
HVWe ypaBHeHW, CBOAALLMXCA
K KBajpaTHbIM. BuksagpaTHble
ypaBHeHUS.

Mpumepbl peLeHns ypaBHEHWIA
TpeTbeli M YETBEPTON CTerneHer
pasnoXXeHMeM Ha MHOXUTENN.
PeweHne  gpobHo-paunoHasib-
HbIX YpPaBHEHWIA.

PelueHne TEKCTOBLIX 3a4a4 asire-
6panyeckum MeToAoM

JInHeliHoe ypaBHEHVE C ABYMSA
rnepeMeHHbIMU U ero rpaguk.
Cuctema ABYX JIMHENHbIX ypaB-
HEHWI C ABYMS MEepPeMEHHbIMU
eé pewleHuve. PelleHne cuctem
[OBYX YpaBHEHWIA, 0QHO M3 KOTO-
pbIX NINHeliHoe, a pyroe — BTO-
poii cTeneHwu.

Mpacnyeckas  MHTepnpeTauus
CUCTEMbl YpaBHEHUIA C [BYMs
rnepemMeHHbIMW.

OCHOBHbIe BUAbI AeATETbHOCTA 06y'-|ar0|.|.|,|/|xcs1

OcBavBaTb, 3anoMyHaTb W MPUMEHATb rpaduryeckre
METOZb! MPU PELLEHNN YPaBHEHWI, HEPABEHCTB U UX CU-
CTeM.

PacnosHaBatb Lefible U Apo6Hble YpaBHEHUSI.

PelaTb NMHelHbIE N KBagpaTHbIe YPaBHEHWS, YpaBHe-
HUS, CBOASALLMECH K HUM, MpocTeiluve ApoGHO-paLmo-
Ha/lbHblE YPaBHEHUS.

Mpeanaratb BO3MOXHble CNOCO6bI PELLUEHUS] TEKCTOBbIX
3aia4, o6Cy>KaaTb UX N peLlaTb TEKCTOBbIE 334a4un pas-
HbIMW criocobamu.

3HaKOMUTLCS C UCTOPUWEI pa3BUTUA MaTeMaTuUKn

OcBaviBaTb U MPUMEHSITb MPUEMbI PELLEHUS] CUCTEMbI
[BYX JIMHEWHbIX YPaBHEHWI ¢ ABYMS MepeMeHHbIMU U
CUCTEMBI [IByX YPaBHEHWIA, B KOTOPbIX OAHO YpaBHEHUe
He AABMSIETCA JIMHEWHBIM.

Mcnonb3oBatb  (hyHKLMOHaNLHO-Tpadnyeckme npeg-
CTaBMeHUs /1 PELLEHUSI I UCC/IEA0BAHNST YPaBHEHWA U
cucTem.

AHaNIM3MpoBaTh TEKCTbI 33J1ay, pellaTtb Ux anrebpande-
CKMM CMoco60oM: MepexoauTb 0T C/I0BECHOM hopmy/iv-
POBKM YC/IOBUS 33fjaun K asire6panyeckoit mogenu ny-
TEM COCTaBJ/IEHUS CUCTEMbI YPaBHEHWIA; peLlaTh COCTaB-
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YpaBHeHUA

M HepaBeHCTBa.
HepaseHcTBa
(16 v)

PyHKUUN
(16 v)

PelleHVe TEKCTOBbIX 3a4a4 asre-
6panyeckmm cnocobom

UncnoBble HepaBeHCTBA U KX
CBOWCTBA.

J1VHeliHble HepaBeHCTBa C 04HOM
NepeMeHHOM 1 UX peLleHue.
CuCTeMbl INHEVHbIX HEPABEHCTB
C 0fHOV MepeMeHHOM 1N nx peLue-
Hue.

KBagpaTHble HepaBeHCTBa U UX
peLueHMe.

Mpachmyeckass  UHTepripeTauus
HepaBeHCTB W CUCTEM Hepa-
BEHCTB C ABYMSI MepeMeHHbIMU

KBagpaTuuHasa QyHKuUUA, eé
rpauk un ceoiicTBa. lMapabona,
KoOpAWHaTbl BepLUMHbI napabo-
Nbl, 0Cb CMMMeTPUKN napabdonbl.
CTteneHHble (YHKUMW C HaTy-
pasibHbIMM NoKasaTesiamMn 2 u 3,
nx rpadmkmn n cBOMCTBA.

Mpacmkn  QYHKUUA: y = kx,
k 0

y = kx + o, y = y = ax,

y = ax3 y = yfx, y = K

JIEHHYI0 CUCTEMY YpaBHEHWIA; VHTEpnpeTMpoBaThL pe-
3y/bTaT.
3HaKOMUTLCS C UCTOpPYE pa3BUTUS MaTeMaTUKU

UutaTb, 3anucbiBaTb, MOHUMATb, WHTEPNPETUPOBAaThL
HepaBeHCTBA; 1CMO/b30BaTb CUMBOJIUKY U TEPMUHOJIONMIO.
BbINo/HATL Npeobpa3oBaHnsi HEPABEHCTB, WCMOMb30BaThb
[nsi Npeobpa3oBaHns CBOMCTBA YMC/OBbIX HEPABEHCTB.
PacnosHaBaTtb /IMHelHbIE U KBapaTHblE HEPABEHCTBA.
Pewatb NMHeliHble HepaBEHCTBA, CUCTEMbI JIMHENHbIX
HepaBeHCTB, CUCTEMbl HEPABEHCTB, BK/IUAKLUX KBa-
[paTHOe HEepaBEeHCTBO, U pellaTb MX; 06CY>KaaTb Mosy-
UeHHble peLLeHusI.

MN306pa>kaTb peLleHne HepaBeHCTBA W CUCTEMbI Hepa-
BEHCTB Ha YMC/I0BOW MpsIMOlA, 3anucbiBaTb PELUEHUE C
MOMOLLIbI0 CUMBOJIOB.

PeluaTb KBagpaTHble HEPABEHCTBA, UCMOMb3Ys rpaduye-
CKVe NpeacTaB/ieHUs.

OcBavBaTb M MPUMEHSTb HepaBeHCTBA MPU PeLLeHUn
pa3fINYHbIX 33fa4d, B TOM 4MC/ie NMPaKTUKO-OPUEHTUPO-
BaHHbIX

PacnosHaBaTtb BMAblI U3yuyaeMblX DYHKLUMWIA; UNIOCTPU-
poBaTb CXemMaTuyecKn, OGBLSCHSATb PacrofloKeHue Ha
KOOPAWHATHOMA MNJI0CKOCTU TpatnkoB (PYHKUMI Buga:

y = kx, y = kx + b y = — 'y = ax2, y = ax3

y = 4x, y = W\ B 3aBMCUMOCTU OT 3HAYeHWi Koapdu-
LMEHTOB; OMMUCbIBaTb UX CBOMCTBA.

Pacno3HaBaTb KBafpaTUUHY (QYHKLMIO Mo hopMye.
MprBOAUTL NPUMEPBI KBAAPATUUYHbIX 3aBUCUMOCTEN 13
peasibHOl YKMU3HU, (PU3NKN, TEOMETPUMN.
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HassaHve
pasgena (Tembl)
Kypca (4nCcro 4YacoB)

Uuncnosble nocsne-
[oBaTesIbHOCTU
(15 v)

OcHOBHOe cogep>kaHue

MNMoHATME uMCcnoBOWM nocnefoBa-
TENbHOCTN.

3agaHve  nocnefoBaTeNbHOCTY
PEKYPPEHTHON  hopMyiol 1
chopMyioli N-ro uneHa.
ApudmMeTmyeckaa M reomeTpu-
yeckas nporpeccun. Popmynbl
N-ro uneHa apuMeTNYECKON W
reoMeTpUYECKOM  MPOrpeccuid,
CYMMbl NEPBbIX /1 YSIEHOB.
M306paxkeHne 4neHoB apudgme-
TUYECKOW W reoMeTpUYecKom
Nporpeccnini TouKamMm Ha Koop-
ONHATHOM N/10CKOCTH.
JINHENHbIA N 3KCNOHEHLMasb-
HbIA pocT.

CnoXXHble MPOUEHTHI

OCHOBHbIe BUAbI AeATETbHOCTA 06y'-|ar0|.|.|,|/|xcs1

BbisiBnATb 1 06obLLaTh 0CO6EHHOCTU rpaduka Keagpa-
TUYHOM PYHKUMMN y = ax1 + bx + c.

CTponTb 1 N306padKaThb CxemMaTniecku rpadmkm Keagpa-
TUYHbIX PYHKLUNHA, 3adaHHbIX opMyiamun BUgay = ax:i,
y = ax1+ q,y = a(x + p)2y = axl+ Bbx + C.
AHayIM3npoBaTb N MPUMEHSATb CBOWCTBA W3YYEHHbIX
PYyHKUMIA ANs UX NOCTPOEHWUS, B TOM YMC/E C NMOMOLLbHO

LMPOBBLIX PecypcoB

OcBavBaTb W MNPUMEHSITb WHAEKCHbIE 0603HAYEHWS,
CTPOUTbL peuyeBble BbICKAa3bIBaHWS C WCM0/1Ib30BaHUEM
TEPMUHOMOTUN, CBA3AHHOW C MOHSTUEM MOC/Ie0BaTESb-
HOCTW.

AHanMsMpoBaTb (hopMyy J1-ro YsieHa Moc/iefoBaTesib-
HOCTU W/ PEKYPPEHTHYH hOPMY/TY U BbIMUCASITE UIEHDI
noc/iefoBaTesIbHOCTeN, 3a4aHHbIX 3TUMU (HOPMY/IamMu.
YcTaHaBnMBaTh 3aKOHOMEPHOCTb B MOCTPOEHUWN MOC/e-
[l0BaTefNIbHOCTU, €C/M BbIMUCAHbI NMepBble HECKO/IbKO €&
UsIEHOB.

PacnosHaBaTb apu(MeTUYeCKyld W reoMeTPUUECKYIO
nporpeccun Npu pasHbix cnocobax 3afaHus.

Pewatb 3aga4un ¢ ucnosib3oBaHWeM (DOPMY/ J1-F0 usieHa
apuUMeTMUECKON 1 reoMeTpPUYEcKoil nporpeccuii, cym-
Mbl MEPBbIX J1 YIEHOB.

MN306pa>kaTb YsieHbl MOC/ef0BATE/IbHOCTU TOYKaMy Ha
KOOPAWHATHOM MJI0CKOCTMU.
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MoBToOpeHwMe, Uucna n BbluMCeHUS (3anucb,
0606LeHwMe, CpaBHeHWe, AelCcTBUA C AeliCTBU-
cucTemMaTmsaumns Te/lbHbIMM YMCAaMn, 4YucroBas
3HaHWniil npsmMas; MpoueHTbl, OTHOLIe-
(18 v) HWA, NpoNopLUUKN; OKpYyr/eHue,

npubNMKeHVE, OLEHKa; peLle-
HWe TEeKCTOBbIX 3agay apudme-
TUYECKMM Crocobom)

PaccmatprBaTh npriMepbl NPOLLECCOB U AABMIEHNIA U3 pe-
aNbHOM XXU3HW, UNMCTPUPYIOLLNE N3MEHEHVE B apud-
METMYeCKO MporpeccMm, B reOMeTpUYecKoM nporpec-
cMn; 1n306parkaTb COOTBETCTBYIOLLME 3aBMUCUMMOCTU rpa-
hruecku.

PewwaTb 3agaymn, cBA3aHHbIE C YMC/I0BbIMW MOC/1e40Ba-
TeNbHOCTAMM, B TOM YMUC/e 3a4a4N U3 peasibHOM YXN3HU
C MCM0Mb30BaHMEM LNMPOBbLIX TEXHOAOTNIA (3NEKTPOH-
HbIX Tabnuy, rpagunyeckoro Kasabkynstopa u T.n.).
Pelwate 3agayun Ha cnodXKHble MPOLEHTbI, B TOM 4uUcC/le
3a4a4M M3 peasibHOM NpakTUKM (C MCMosib30BaHMEM
Kas/lbKyNnaTopa).

3HaKOMUTbLCS C UCTOPVEN Pa3BUTUS MaTeMaTUKM

OnepupoBaThb MOHATUSMU: MHOXKECTBO, NMOAMHOXECTBO,
onepauuun Haj MHOXXeCTBaMW; UCMO/Ib30BaTh rpaduye-
CKOe MpeACTaB/IEHME MHOXKECTB AJ/11 OMUCAHUSI peasib-
HbIX MPOLLECCOB U ABMIEHWUIA, NPY peLleHnn 3a4a4 U3 apy-
rMx yyebHbIX NMpegMeToB.

AKTYa/IM31poBaTb TEPMMHOMIOTUIO U OCHOBHbIE Jeif-
CTBUS, CBsI3aHHble C YMC/aMW: HaTypasibHOe 4MCoo,
MpoCTOe U COCTABHOE 4YWCMa, Ae/IMMOCTb HaTypasibHbIX
uncesn, NpU3HaKW AeIMMOCTU, LEMoe 4Yncio, Moaysb
uncna, 06bIKHOBEHHAas! U JeciTUYHasA Apobu, cTaHaapT-
Hblli BUA YMcna, apumMeTUHECKUii KBaapaTHbI KOpeHb.

1 3pecb NpeacTaBfeHbl 3/1EMEHTbI COAepPXKaHUs Kypca, nsydasluvecsi B 5—8 knac-
cax v Tpebyiole NoBTOPeHUs, 0606LLLeHUs 1 cucTemaTmsauumn. Ob6pallaTbes K
3TOMY MaTepuasly MOXXHO B Bufe aKLeHTa Ha 3aBeplUalollem 3Tane u3yyeHust
Kypca 9 knacca Wav pacrpefesisiTb M0 COOTBETCTBYHLMM TeMaTUUYecKuM pas-

genam, nsydyaembiM B TeyeHue yqe6Horo roga.
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HassaHue
pasgena (Tembl)
Kypca (4Mcrio 4acoB)

OcCHOBHOe cogep>kaHuve

Anrebpanyeckme  BbIpaXKeHUA
(npeobpasoBaHne  anrebpanye-
CKNX BbIpaXXeHW, AONYyCTUMble
3Ha4YeHUs)

OCHOBHbIe BUAbI AeATENIBHOCTU 06yqarou.|,|/|x0ﬂ

BbINONMHATL AEeNCTBUS, CpaBHMBATbL W ynopsagovnBaTb
yucna, NpeacTaBNATb YMcNa Ha KOOPAWHATHOW NPsaMoi,
OKPYrnaThb yncna; BbIMO/THATb NMPUKNAKY N OUEHKY pe-
3ynbTaTa BbIYUCAEHUN.

PellaTb TEKCTOBbIE 3a4a4M apuMeTUUYECKUM CNOCO60M.
Pelwiatb npakTunyeckue 3afaydul, cogepxaujme MpoLeH-
Tbl, AONW, 4acTu, BblpaXaluliMe 3aBUCUMOCTU: CKO-
pocTb — BpemMs — paccTosiHMe, LleHa — KoO/Nuye-
CTBO — CTOUMOCTb, 06bEM paboTbl — BpemMsas — npo-
M3BOAUTENbHOCTL Tpyaa.

Pa3bupaTb peanbHbie XuU3HeHHble cuTyayumn, QOpPMynn-
poBaTb nx Ha A3blke mMaTemaTuku, HAXOAUTb peweHwue,
npuMeHsa MaTemaTuuyeckuii annapat, WHTEPNPETUPO-
BaTb pesynbTar

OnepupoBaTb NOHATUAMM: CTEMEHb C LesbiM NokKasare-
neMm, apuMeTUYeCKUi KBafpaTHbIA KOpPeHb, MHOFO-
uneH, anrebpanyeckas Apobb, TOXAECTBO.

BbIMOMHATb OCHOBHbIe AEACTBUSA: BbIMOMHATL pacyéThbl
no chopmysnam, npeobpas3oBbIBaTh Lesble, APOGHO-paLm-
OHa/IbHble BbIPAXKEHUSI N BbIpaXKEHUSA C KOPHAMM, pea-
NN30BbIBaTbL Pa3/I0XKEHNE MHOrousieHa Ha MHOXUTENN,
B TOM 4uc/ie C UCMosb3oBaHWeM HOPMYy/ Pa3HOCTU KBa-
ApaToB M KBagpaTta CyMMbl W pa3HOCTU; HaxoauTb [o-
NYCTUMble 3HAYeHWs MNepeMEHHbIX 4N1A APO6HO-paLmo-
Ha/lbHbIX BbIPaXXEHWIA, KOPHEIA.
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MopaenmpoBaTh ¢ NoMOLLbi0 (hopMyJ/T peasibHble MpoLec-
Cbl U SAB/IEHUS

dyHKUMKM  (MOCTPoeHUe, cBoli-  OnepupoBaTb MOHATUSMU: (YHKUUS, rpadvkK yHK-
CTBA U3YUEHHbIX DYHKUWIA; Tpa- UMW, HyAU OYHKUUKW, MPOMEXYTKM 3HAKOMOCTOSIHCTBA,
(huueckoe pelleHVe ypaBHeHUl NMPOMEXYTKN BO3pacTaHusi, ybbiBaHWUsSl, HanGobLLee U
N NX CUCTEM) HavMeHbLLee 3HaAYeHUs PYHKLUUN.

AHannM3vpoBaTb, CpaBHMBaTb, O06CY>KAaTb CBOMCTBa
PYHKUWIA, CTPOUTb NX rpaduKu.

OnepuvpoBaTb MOHATUSAMW: MNpsAMas NpPonopLuoHarsb-
HOCTb, o06paTHas NpPOMOPLVOHANbLHOCTb, JIMHelHasa
hyHKUMA, KBagpaTudHaa (pyHKUUA, napabona, runep-
6ona.

Mcnonb3oBatb rpauvkn ans onpefesneHns CBOMCTB,
NpoLLeccoB 1 3aBUCUMOCTEN, AN peLleHns 3agay U3 gpy-
rmx y4yebHbIX NPegMETOB M peasibHOW >XWU3HW; Moaenn-
poBaTb C MOMOLLbIO FpadMKoB peasibHble MPOLECCHl U
ABMIEHUS.

BbipavkaTb diopMy/siaMn 3aBUCUMOCTU MeXAy Besiuu-
Hamu

Mpu paspaboTke pabouyeii NMporpaMMbl B TEMATUUYECKOM MJAHWPOBAHUMW [0/IKHbI 6bITb YUTEHbl BO3MOX-
HOCTM MCMONb30BAHUS 3MTEKTPOHHbIX (LU POBbLIX) 06pa3oBaTeNbHbIX PECYPCOB, SABAAK W NXCSA Y4eOHO-MeTO-
AVNYECKUMU MaTepuanamu (MynbTUMeLUHbIE MPOrpaMmbl, 3/1IEKTPOHHbIE YUE6HUKM U 3afavyHUKU, 3NeK-
TPOHHble GUBMNOTEKN, BUPTyasibHble 1a6opaTopuu, UTPoBble MPoOrpamMMbl, KOANEKUUU LUGPOoBbIX 06pa3o-
BaTes/IbHbIX PECYPCOB), UCMO/Ib3YEMbIMU ANsi 06yYeHUS M BOCAMTAHMUSA pas3finuHbIX FPynn nosb3oBaTesnei,
npeAcTaB/IeHHbIMY B 3/1IEKTPOHHOM (LU(POBOM) BUAE U peasiu3younMmn uaakTnieckme Bo3aMmoXxXHoctn UKT,
coflep>XaHue KOTOpbIX COOTBETCTBYET 3aK0OHOAaTe/bCTBY 06 06pas3oBaHUN.



NMPUMEPHAA PABOYAA MPOMPAMMA
YUEBHOIO KYPCA «TEOMETPUA». 7-9 KI/ACChHI

LEAN N3YUEHNA YUEBHOIO KYPCA

«MaTemMaTUKy y>ke 3aTeM y4YuTb Hado, YTO OHa YM B MOPSA0K
NpuUBOAUT», — NUCA BESIMKUIA PYCCKUIA yyeHbI Muxaunn Bacunbe-
BMY JToMOHOCOB. W B 3TOM COCTOUT OfHa M3 ABYX Leneii obyyeHns
reoMeTpuUKn Kak COCTaBHOM YacTu MaTeMaTMKW B LUKOJe. DTON uenm
COOTBETCTBYeT fAoKasaTe/llbHas NMHUSA MNpenofaBaHUs reoMeTpun.
Cnepys npefcTaBfeHHol paboyer nporpamMmmMe, HadmMHas ¢ cegbmoro
K/lacca Ha ypoKax reomMeTpum obyyarLimincs yumTcs NnpoBoanTb A0-
Ka3aTe/ibHble paccy>XeHunsi, CTPOUTL JIOTUYECKME YMO3aK/HOUEHNS,
[0Ka3blBaTb UCTMHHbIE YTBEPXKAEHUS N CTPOUTH KOHTPNpPUMEPbI K
NIOXKHbIM, MPOBOANTbL PacCYy>XAEHUSA «O0T MPOTMBHOrO», OT/IMYATH
CBOWCTBa OT NPU3HAKOB, (hOPMY/IMPOBaTh 06paTHbIe YTBEPXKAEHUS.
YUeHUK, 0BNafeBLUNIA UCKYCCTBOM paccy>XaaTb, 6yaeT NPUMEHSTb
ero 1 B OKpy>KarLLe XxnsHn. Kak nvucan reomeTp v negaror ropb
®epnopoBuy LLlapbIrnH, «10gbMU, NOHUMAKLWKWMKU, YTO Takoe [0-
Kas3aTenbCTBO, TPYAHO U faXe HEBO3MOXKHO MaHUNyNMpoBaTb». U B
3TOM COCTOUT Ba>KHOE BoCAMUTATe/NlbHOe 3HAaYeHVEe N3YyYeHUs reome-
TpuK, NMpUcyLllee MMEHHO 0TEYECTBEHHOM MaTeMaTUYecKOon LUKOsIe.

BmecTe ¢ TeM aBTOpbl MporpamMMbl MpefocTeperawT yyuTens oT
W3/IMLLHero hopmannima, 0C06eHHO B OTHOLLIEHUN Hadasl 1 OCHOBa-
HUI reomeTpun. dpaHLy3cKnii matemaTuk >XaH [befoHHe M0 3T0-
My MOBOZY BbiCKa3sasicsl Tak: «UTo KacaeTcs Ae/IMKaTHOW NpobsieMbl
BBeEHNS «aKCUOM», TO MHE Ka>KEeTCsl, YTO Ha NepBbIX MNopax HYX-
HO B0OGLLEe M3beraTb MPOU3HOCUTL Camo 3TO cnoso. C Apyroi e
CTOPOHbI, He criefyeT ynyckaTb HW OOHOW BO3MOXXHOCTW JaBaTb
npuMepbl IOTUYECKNX 3aK/IIOYEHUA, KOTOopbie KyAa B 60/bLIe Me-
pe, YeM MAest aKCUOM, ABASKTCA UCTUHHLIMU U eAUHCTBEHHbLIMU
ABUraTtensMn MaTemMaTuyecKoro MbILLIEHUSI».

BTopoli uenbio M3y4yeHUs reoMeTpun SABASeTCS MCMOIb30BaHNe
€8 KaK VMHCTPYMEHTA MPU peLleHMM KaK MaTeMaTU4ecKux, Tak u
NpaKTMYeCcKMX 3afad, BCTPEYaKLNXCA B peasibHOM XN3HU. OKOH-
UMBLLWNIA KypC FEOMeTPUUN LLKOSIbHUK A0/MKEH ObiTb B COCTOSIHUM
OnpejeniuTb reoMeTpUYecKy (urypy, onucatb C/10Bamu AaHHbINA
YepTéX UM PUCYHOK, HATW MNowaab 3emMeslbHOro yyactka, pac-
cunTaTb Heob6xoA4MMYy A/IMHY OMTOBO/IOKOHHOFO Kabensa wnu Tpe-
6yemble pa3mepbl rapaxa 418 aBTomMobuns. 3TOMy COOTBETCTBYET
BTOpas, BblYMCMIUTENbHASA IMHUSA B U3YYEHUN TeOMEeTPUN B LLIKOJIE.
JaHHasa npakTuyeckas SIMHUA SBMSIETCA He MEHEee BaXKHOW, 4YeM



nepsas. Eweé MnatoH npegnucbiBasl, UYTobbl «rpaxkgaHe lMNMpekpac-
HOro ropofia HM B KOEM C/lyyae He OCTaB/IA/IN reOMeTputo, Beflb He-
MasioBabkKHO Jadke NMoboyHoe eé nprvMeHeHWe — B BOEHHOM fefe [ja,
BMpoYeM, N BO BCEX HAyKax — A1 NyYLUero nx yCBOEHUA: Mbl Bellb
3HaeM, Kakas 6ecKoHeuHas pasHuMLA CyLLLeCTBYeT MEXAy YesI0BEKOM
MPUYacTHbIM K reOMeTPUMN N HENPUYACTHbIM». [N 3TOro y4ynTesio
pekoMeHAyeTcA nogdmpaTb 3ajaym NPakTUYEcKoro xapakrepa ans
paccMaTpMBaeMblX TeM, YUUTb AeTeld CTPoUTb MaTeMaTtnyeckme mo-
Jenn peasibHbIX XXU3HEHHbIX CUTYyauuii, NPOBOAUTL BbIYUCAEHUSA U
OLleHMBaTb afleKBaTHOCTb MOTyYeHHOro pesynbtarta. KpaliHe BaXkKHO
nogvyépkmBaTtb CBA3U reOMeTpuun ¢ gpyrumu npegmetramMmv, MOTUBK-
poBaTb UCMO/1b30BaTh OMpefesieHNs reoMeTpuYeckux uryp v no-
HATWUIA, AEMOHCTPUPOBaTb NMPUMEHEHME MOSTyUYEHHbIX YMEHU B n-
3MKe N TeEXHUKe. OTU CBA3WN Haubosiee APKO BUAHLI B TeMax «Bek-
TOpbI», « TPUrOHOMETPUYECKME COOTHOLLEHNAY, «MeToa KoopauHat »
n «Teopema Mudaropa.

B 3ak/itoueHme cowiémMcs Ha BeJIMKOro MareMaTtnka 1 acTpoHomMa
MoraHHa Kennepa, 4uTobbl elwé pa3 nogyepKHYTb U MeTarpegmeT-
HOe, N BOCMUTaTe/IbHOE 3HayeHWe reomeTpuun: “Geometria una et
aeterna est in mente Dei refulgens: cuius consortium hominibus
tributum inter causas est, cur homo sit imago Dei” 1

MECTO YYEBHOIo KYPCA B YYEBHOM T1JTIAHE

CornacHo y4yebHoMy niaHy B 7—9 Kiaccax may4daercsi y4ebHbli
Kypc «FeoMeTpus», KOTOPbIA BKAOYAET C/efytoLine 0CHOBHbIE pas-
Jenbl cogep>kaHus: «eomeTpuyeckme Urypbl M NX CBOKCTBaY,
«13MepeHne reoMeTPUYECKUX BENNUYUH», a Takxke «JleKapToBbl
KOOPAMHAaTbI Ha NJI0OCKOCTU», «BeKTopbly, «[BUXEHUSA MTOCKOCTU»
n «MpeobpasoBaHUA Noao06UA».

YuebHbI NnaH npefycMaTpuBaeT U3yvyeHne reomeTpum Ha 6aso-
BOM YPOBHE, MUCX04A U3 He MeHee 68 yyebHbIX 4acoB B yyebHOM
rogy, Bcero 3a Tpu roga obyyeHUss — He MeHee 204 4acos.

1 leomeTpua eguHa U BeyHa, oHa 6nuctaeT B boxkbem ayxe. Hawa npu-
YaCTHOCTb K Hel CMY>XWUT OAHMM W3 OCHOBaHW, MO KOTOPbIM YenoBeK
[oJKeH 6bITb 06pa3om Boxkbum (http://www.astro-cabinet.ru/library/
Kepler/Tab_1.htm)


http://www.astro-cabinet.ru/library/

COOEPXAHUE YYEBHOIO KYPCA (MO FOAAM OBYYEHWA)
7 Knacc

HauvasibHble NoHATUA reomeTpun. Touka, npamMas, 0TPesoK, Jyd.
Yron. Buabl yrnos. BepTuKasbHble U CMeXXHble yribl. buccektTpu-
cayrna. JlomaHasi, MHOroyrosibHUK. NapasnienibHOCTb N NepneHan-
KYNTAPHOCTb NPAMbIX.

CumMmmeTpuyHble durypbl. OCHOBHble CBOWCTBA 0OCEBOM CUMMeE-
Tpun. MNpumepbl CUMMETPUN B OKPY>KalLLLEeM MUpe.

OCHOBHbIE MOCTPOEHMS C MOMOLLBIO LIMPKY/SA U JINHENKMN.

TpeyronbHUK. BbicoTa, MeamaHa, 6uccekTpuca, UX CBOMCTBA.
PaBHOGeapEHHDIV 1 PABHOCTOPOHHWIA TPEYTONbHUKN. HepaBeHCTBO
TpeyrosibHUKa.

CeoiicTBa M MpuU3HaKM paBHObeAPEHHOro TpeyronbHuMKa. Mpu-
3HaKW paBeHCTBa TPeYrosibHNKOB.

CaoiicTBa M MNPU3HaKM NapasiesibHbiX MNpsMbIX. CymMma yrios
TpeyrosicHUKa. BHellHWe yribl TpeyrosibHUKa.

MpAMOYronbHbIA  TPeyrofibHUK. CBOWCTBO MeguMaHbl MPAMO-
YrO/IbHOF0 TPEYrosibHMUKa, NPOBEeAEHHOM K rnnoTeHyse. NMpusHaku
paBeHCTBa NPAMOYTrO0/IbHbIX TPEYF0/IbHUKOB. MpPSAMOYronbHbIA Tpe-
YronbHUK ¢ yrsiom B 30°.

HepaBeHcTBa B reoMeTpuun: HepaBeHCTBO TpeyrosibHUKa, Hepa-
BEHCTBO O A/IMHE JIOMaHOM, Teopema 0 60/ibLIEM yriie u 6onbLueii
CTOpPOHE TPeyrosibHuKa. NepneHankKynsap M Hak/I0HHaA.

MeomeTpmnueckoe MecTo ToveK. BuccekTpuca yrna v cepeguiHHbIN
rnepneHOMKYNAp K 0Tpe3Ky KaK reoMeTpuyeckue mecta TOYek.

OKpPY>XHOCTb U KPYT, XopAa v guameTp, Ux cBolicTBa. B3anmHoe
pacnosiIoKEHME OKPY>XHOCTM 1 NpsMoii. KacaTenbHas u ceKylias K
OKpPY>XHOCTU. OKPY>XHOCTb, BNucaHHas B yrosi. BrnincaHHas n onu-
CaHHas OKPY>XHOCTU TPeyrosibHUKa.

8 knacc

UeTbipéxyronbHukuW. Mapannenorpamm, ero nNpu3Haku u cCBOM-
cTBa. YacTHble cyyan napasnesnorpaMmmoB (MPAMOYrofbHUK, pomo,
KBajpaT), UX NpM3HaKM n cBocTBa. Tpaneuusi, paBHob6oKas Tpa-
neuunsi, eé ceBocTea N NpusHaku. MNMpaAmoyronbHasa Tpaneyms.

MeToa yABOEHUA MeAuaHbl. LleHTpanbHasa CMMMETPUA.

Teopema daneca M Teopema 0 MPOMOPLMOHAsIbHbIX OTpe3Kax.
CpegHuve NUHUKW TpeyronbHMKa 1 Tpaneunun. LieHTp macc Tpeyronb-
HUYKa.

Mopobue TpeyrosibHNUKOB, KO3pULMEHT noaobus. NMpusHakn no-
[o6unsa TpeyrofibHUKOB. MNpuMeHeHWe NoJobusa rMpu peLeHnn rnpax-
TUYECKNX 3ajau.



CsoiicTBa nsiowageii reomeTpuyecknx duryp. dopmynbl ans
n/sowagmn TpeyrosibHMKa, napasnsienorpaMmma, poméa v Tpaneluu.
OTHoLLeHVEe niowagein nogobHbIX uryp.

BbluncneHve nowanein TpeyrofibHUKOB U MHOTOYr0/IbHUKOB Ha
Kfietyatoii bymare.

Teopema lMNMudparopa. MNMpumeHeHne Teopembl MNMudaropa npu pe-
LWEeHUN NpaKTUYecKnX 3agad.

CWHYC, KOCMHYC, TaHreHC OCTPOro yrsia rnpsaMoyrosibHoro Tpey-
ronbHMKa. OCHOBHOe TPUTOHOMETPUYECKOe TOXKAECTBO. TPUTroHoOMe-
Tpuueckue yHKumm yrnos B 30°, 45° un 60°.

BrivcaHHble U LieHTpaibHble Yr/ibl, Yros MeXay KacaTteflbHON U
XOpAoW. YT/ibl MeXAy Xopgamu N cekywmmn. BnucaHHble n onu-
CaHHble YeTbIPEXYroNibHUKU. B3anmHOe pacnonoXkeHue [BYX
OKPY>KHOCTel. KacaHne okpy>kHocTen. ObLyme KacaTesibHble K BYM
OKPY>XHOCTAM.

9 knacc

CuHyc, KocuHyc, TaHreHc yrnos ot 0 go 180°. OCHOBHOe TpwUro-
HOMeTpUYEeCcKoe TOXKAeCcTBO. POpMYy/ibl MPUBELEHNS.

PeLleHne TpeyrosibHMKOB. TeopemMa KOCUHYCOB M Teopema CUHY-
coB. PelleHVe nMpakKTUYecKMUX 3afday C WUCMosib30BaHWEM Teopembl
KOCWMHYCOB M TEOpPeMbl CUHYCOB.

MpeobpasoBaHue nopobud. Mogobue COOTBETCTBEHHbLIX 3/1IEMEH-
TOB.

Teopema 0 Npon3BefeHNN 0TPE3KOB XOPA, TEOPEMbI 0 NPon3Bese-
HUN OTPE3KOB CEKYLLUX, Teopema 0 KBajpare KacaTeslbHOM.

BekTop, AnvHa (Mogysb) BEKTOpa, COHaripaB/ieHHble BEKTOpHbI,
MPOTUBOMOIOXHO HarpasB/ieHHble BEKTOPbI, KO/I/IMHEAPHOCTb BEK-
TOPOB, PaBEHCTBO BEKTOPOB, Onepauun Hafg BeKTopamu. Pasnoxe-
HVe BekTopa Mo ABYM HeKOJU/IMHeapHbIM BeKTopam. KoopauHatbl
BekTopa. CKanapHoe npowvs3BefeHVe BEKTOpPOB, NMPUMeHeHwe Ans
HaxoXXaeHusa A1vH U YroB.

JekapToBbl KOOpAMHATbI Ha MJIOCKOCTU. YpaBHEHUS NpsMoi u
OKPY>XHOCTW B KOOpAMHAaTax, fnepecevyeHne OKPY>KHOCTEN U nps-
MbIX. MeTog KoopAnHaT U ero npuMeHeHue.

MpaBu/ibHble MHOTOYrosibHUKW. [vHa oKpy>XHocTu. ["pagycHad
N pagnaHHas mepa yrna, BblYUC/IEHWE OJIMH AYT OKPY>XXHOCTEW.
Mnowaab Kpyra, cekropa, CerMeHTa.

ABUXKEHMA NMOCKOCTUM U BHYTPEHHME CUMMETPUM  uryp
(anemeHTapHble npeactasneHus). MapannencHbli nepeHoc. MoBo-
poT.



NAAHWPYEMBIE MPEAMETHBIE PE3Y/IbTATbl OCBOEHWUS MPUMEPHOW
PABOYE MPOrPAMMbI KYPCA (MO FOAAM OBYYEHWSA)

OcBoeHMe y4yeGHOro Kypca «eomMeTpusi» Ha YpOBHE OCHOBHOIO
o6Lero o6pasoBaHusi AO/HKHO 06ecreuymBaTh AOCTVMDKEHME Crlefyto-
WKUX NpeAMeTHbIX 06pa3oBaTesibHbIX Pe3ysbTaToB:

7 Knacc

m Pacno3HaBaTb M3y4YeHHbIe FeoOMeTPUYeCcKUe purypsl, onpeaenstb
MX B3auMMHOe pacrosioXKeHue, n306paxkatb reoMeTpuyeckue gu-
rypbl; BbINO/THATE YEPTEXWU MO0 YCMOBUIO 3agadun. NamepaTts nu-
HeliHble N YI/10Bble Be/IMUYMHbI. PellaTb 3afayn Ha BblUMUC/IEHWE
OMIH 0TPEe3KOB M BE/IMYUH YT/10B.

m [lenatb rpy6yo OLEHKY NIMHEHbIX W YI10BbIX BE/IMUYUH Npeame-
TOB B peasibHOM >XM3HW, pa3mepoB MPUPOAHbLIX 00bLEKTOB. Pas-
nnyatb pa3mepbl 3TUX 06BLEKTOB MO MOPSAAKY BETUUNHBbI.

m CTPOUTb YepTeXXM K reOMeTPUYECKMM 3ajadam.

m[lo/b30BaTbCA NPU3HAKAMMK pPaBeHCTBa TPeYyrosibHUKOB, MCMO0/1b-
30BaTb MPU3HaKM U CBOMCTBA paBHOGEAPEHHbIX TPeyrolbHUKOB
npy pelleHnn 3agau.

m[1poBOAUTL JIOTMYECKUE PACCYXAEHUS C UCMO/Ib30BaHMEM FeoMe-
TPUYECKUX TEopeM.

m[lonb3oBaThCA MpPU3HAKaMM paBeHCTBa MPSIMOYFOfIbHbIX Tpey-
ro/IbHWKOB, CBOMCTBOM MeAMaHbl, MPOBEAEHHOW K TMMOTEHY3e
NpsIMOYro/IbHOT0 TPEYro/IbHUKA, B PeLLleHUM FreOMeTpUYecKNX 3a-
fau.

m OnpefensaAtTb nNapasinesibHOCTb NPSMbIX C MOMOLLbIO YI/10B, KOTO-
pble obpa3yeT ¢ HUMMK cekylwan. OnpeaenaTe NapasnenbHoOCTb
NPsIMbIX C MOMOLLbH PaBeHCTBa PacCTOSHUIA OT TOYEK OAHOM Nps-
MOV [0 TOYEK APYror npsMoii.

mPewatb 3aga4n Ha KneTtyartoil Gymare.

m[1poBOANTL BbLIYMC/IEHUS U HaxOAUTb YMC/IOBblE U OYKBEHHblE
3HaYeHUs Yr/a0B B reOMeTPUYECKMX 3afadyax C MUCMo/ib30BaHMEM
CYMMbl YI/I0B TPeyroslbHUKOB W MHOrOYrofibHUKOB, CBOMACTB
yrnoB, obpa3oBaHHbLIX MPU MEPECEYEHUN [ABYX MNapasisiesibHbIX
NpsiMbIX CeKyller. PewaTte NpakTUyeckme 3ajayum Ha Haxoxfje-
HWe yros.

mBnagetb NOHATUEM FeOMeTPUYECKOro MecTa ToHeK. YMeTb ornpe-
[ensiTb 6UCCEKTPUCY Yrna n cepeAuHHbIA NepneHAVKYNSAp K OT-
pe3Ky KaK reoMeTpmuyeckme MecTa TOYeK.

m dopMyIMpoBaTh OMNpefesieHnst OKPY>XHOCTU U Kpyra, Xopabl 1
AvaMeTpa OKPY>KHOCTU, MO0/b30BaTbCA WX CBOWCTBaAMU. YMETb
NPUMEHATL 3TU CBOWCTBA MpU peLleHnn 3ajad.



mBnageTe NOHATMEM OMMUCAHHOW OKOJ/I0 TPEYroSibHUKA OKPYXXHO-
CTW, YMeTb HaxoAuTb eé€ LeHTp. Monb3oBaTbes (hakTamy 0 TOM,
YTO 6MCCEKTPUCHI YI/I0B TPeyrofibHUKa MepeceKkatTcss B 0f4HOM
TOYKE, 1 0 TOM, YTO CepefMHHble NepreHAVKYNSPbl K CTOPOHAM
TpeyrosibHMKa fnepeceKalnTcs B OAHOM TOuKe.

mBragetb MOHATUEM KacaTesibHOM K OKPY>XHOCTU, M0/1b30BaThbCsA
TEOopemoli 0 NepneHAnKYNSAPHOCTU KacaTeslbHOW 1 paguyca, npo-
BEEHHOI0 K TOUKE KacaHMusl.

m[loNb30BaThbCA MPOCTEMLLIMMM FEOMETPUUYECKMMU HEpPaBEHCTBa-
MU, MOHUMATb MX NPAKTUUYECKUIA CMbICH.

m[1poBOANTbL OCHOBHbIE FreOMETPUYECKME MOCTPOEHMS C MOMOLLbIO
UMPKYNS U JIMHENKN.

8 knacc

m Pacro3HaBaTb OCHOBHbIE BUAbI YETLIPEXYTO/IbHUKOB, UX 3/1EMEH-
Thl, MO/Ib30BATbCA WX CBOMCTBAMW MPWU peLleHnn reomeTpuye-
CKMX 3ajad.

m[1pUMeHATb CBOMCTBA TOUKMW NepPeceveHns MeanaH TpeyrofibHUKa
(ueHTpa macc) B peLleHUN 3ajaud.

mBnagetb MOHATMEM CpefHelr NMHUK TPeyrosibHMKa 1 Tpaneuuu,
NPUMEHATb UX CBOMCTBA MPU pPELLUeHUN FeoMeTpPUYECKMX 3ajad.
Monb3oBaTbca Teopemon daneca U TEOPEMO O MPONOPLUOHASIb-
HbIX 0Tpe3Kax, MPUMEHATb UX AN1S PELLEHUS NPaKTUYEeCKUX 3agad.

m[puUMeHATb NpM3HaKU Nogo6us TPeyrosibHUKOB B PELLEHUN Feo-
MeTpUYecKuX 3agau.

m[lonb30BaTbca Teopemoin Mudparopa ona pewleHUs reomeTpuye-
CKMX M NpaKTnyecknx 3agay. CTpouTb MaremaTUyecKyo Mogesb
B MPaKTMYeCKMX 3afayax, caMoCTOATE/IbHO AenaTtb YepTéx N Ha-
XOA4NTb COOTBETCTBYHLLNE AJIVHBI.

mBnagetb NOHATUAMW CMHYCA, KOCUHYCa N TaHreHca ocTporo yrna
NPSAMOYT0/IbHOr0 TPeyrofibHMKa. [M0/1b30BaTbCA 3TUMM MOHATUSA-
MU A/15 PeLleHns NMpaKTUyeckux 3ajau.

mBbluncnate (pasanyHbiMu criocobamm) nowasnb TpeyrosibHMKa v
naowWaam MHOroyronbHbIX uryp (nonb3yscb, rae Heo6xoanMmo,
Kas/ibKynATOpoMm). MPpUMEHATL NOMYYEeHHbIE YMEHUA B NpaKTuye-
CKMX 3ajayvax.

mBnagetb NOHATUAMW BMUCAHHOIO U LLeHTP&a/IbHOro yrna, Ucnosb-
30BaThb TEOPEMbI 0 BMIMCAHHbIX Yrnax, yrnax mexay xopgamu (ce-
KYLLMMKN) 1 YI/ie MeXAy KacaTeNbHOW M XOpAoi npwu peLueHnn
reoMeTpUYECKMX 3a4ad.

mBnagetb NOHATMEM OMMUCAHHOI0 YeTbIPEXYTO/IbHUKA, MPUMEHSATH
CBOWICTBA OMMCAHHOI0 YeTbIPEXYTO/IbHMKA MPU PELLIeHMN 3ajad.



m[pUMEHSITL MOJTyYEHHbIE 3HAHUWSA HA NPAKTUKE — CTPOUTL MaTe-
MaTUYecKne MoAeNn ANA 3afad PeasibHOW YXKU3HM U MpPoBOAUTL
COOTBETCTBYHOLLNE BbIYUC/IEHUSA C MPUMEHEHNEM N0A06USA N Tpu-
roHOMeTpun (MoMb3ysicb, rae HEOOXOAMMO, KaslbKyISATOPOM).

9 knacc

m 3HaTb TPUroHOMETPUYECKMNE (DYHKLUUN OCTPbIX YI/10B, HAX0AUTb
C WX MOMOLLbIO pas/iNyHble 3M1EMEHTbLI MPAMOYI0/IbHOI0 Tpey-
ronibHMKa («pelleHne NPsMoyrosibHbIX TPeyrosibHUKOB»). Haxo-
OnTb (C NOMOLLbI0 KaNbKynaTopa) A/INHbI U YI bl 419 HeTabnny-
HbIX 3HAYEeHWA.

m[lonb30BaTbCA hOpMynamu NPUBELAEHUS N OCHOBHbIM TPUTOHO-
METPUYECKMM TOXAECTBOM /151 HAXOXKAEHUS COOTHOLUEHUIA MeXK-
Oy TPUTOHOMETPUYECKUMU BETMUNHAMMN.

m //Icnosib3oBaTb TEOPEMbI CMHYCOB U KOCMHYCOB A1 HAX0XKAEHUS
pasnnyHbIX 3/1EMEHTOB TPeyrosibHUKa («peLueHne TpeyronbHu-
KOB»), MPUMEHATb UX MPU PeELLUeHNN reoMeTPUYEecKuUxX 3agad.

mBnagetb NOHATUAMMU Mnpeobpa3oBaHUA MOJ06USA, COOTBETCTBEH-
HbIX 3/1EMEeHTOB MNofo6GHbIX duryp. lMonb3oBaTbCA CBOWCTBAMU
nofobusa NpPon3BosibHbIX PUryp, YMeTb BbIUUCAIATbL A/IMHbI U Ha-
X0A4UTb YIrbl y NOA0OHbIX huryp. MNMpumeHATh cBOlicTBa Nogobms
B MPaKTMYECKMX 3adadyax. YMeTb NPMBOANTL NPUMEPbI NOA0OHbIX
thuryp B OKpy>kawLlem mupe.

m[lo/b30BaTbCA TeOpeMamu O MPOU3BeAeHUN OTPE3KOB Xopg, O
npov3BefeHN O0TPE3KOB CEKYLLUX, 0 KBaapaTe KacaTe/lbHON.

m[lo/1b30BaTbCA BEKTOpaMW, MOHMMATb UX reoMeTpuYeckuii n gu-
31YECKUI CMbIC/, NMPUMEHATb UX B PELUEHUM FEOMETPUYECKUX U
thmsnuecknx sagay. NMpUMeHATL CKaApHOE Mpou3BefeHNe BeK-
TOPOB A1 HAXOXXAEHUA ANUH W YI/I0B.

m[lo1b30BaTbCA METOAOM KOOPAWMHAT Ha MJ/I0CKOCTU, MPUMEHSATH
ero B PeLLUeHNN TeoMeTPUYeCKUX N NPaKTUYECKNX 3ajad.

mBnagetb MOHATUAMW MPABUABHOIO MHOTOYro/ibHUKa, OJIVHbI
OKPY>XHOCTW, A/IMHbI AYTN OKPY>XXHOCTU M paguaHHoM Mepbl yrna,
yMeTb BbIYUCMATb N0Waab Kpyra n ero yacteii. MNpumeHATb no-
NyYeHHble YMEeHUNS B NPaKTUYECKMX 3afjadvax.

mHaxoauTb ocn (MU LEHTPbI) CUMMETPUU (Uryp, MPUMEHATH
OBVDKEHMWSA MNJI0OCKOCTW B MPOCTEALWMX cny4vasx.

[ 1pMeHATb MoJlyYeHHble 3HaHUA Ha MpakTUKe — CTPoUTbL Mare-
MaTu4veckme Mofdenu ANS 3ajad peasibHOM XXU3HU U MPOBOAUTL
COOTBETCTBYIOLLNE BbIYMCAEHNSA C NPUMEHEHWEM NoLo6Us N TpuU-
FOHOMETPUYECKUX PYHKUWMIA (MOMb3YyAChb, rae He06Xo4MMo, Kaslb-
KY/TATOPOM).
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TEMATUYECKOE TMJIAHWPOBAHWME YYEBHOIO KYPCA

(MO TOAAM OBYYEHMSA)

7 knacc (He meHee 68 u)

HassaHve
pasgena (TemMbl)
Kypca (4nCno 4YacoB)

MpocTerilune
reomMeTpuyecKue
thurypbl

M X CBOWCTBA.
M3vepeHre
reoMeTpUYHeCKNX
BENNYNH

(14 v)

OcHOBHOe cofep>kaHvie

MpocTelilune reoMeTpuyeckme 06b-
eKTbl: TOYKW, TMpsMble, Nyun W
Yr/bl, MHOTOYTO/IbHUK, flOMaHasi.
CMeXkHble 1 BepTUKa/lbHbIE YI/lbl.
Pa6oTa c MpocTerMMUN YepTexXamu.
Mi3MepeHWe NIMHENHbIX U YTI0BbIX
BE/INYMH, BbIYUC/IEHVWE OTPE3KOB U
Yr/10B.

MepumeTp 1 nnowadb ¢uryp, co-
CTaBJ/IEHHbIX U3 MPSIMOYTO/IbHUKOB

OcCHOBHble BUbI
[eATeNbHOCTY 06yYaloLLMXCS

DOpMy/IMPOBaTL OCHOBHbIE MOHATUSI U Onpegene-
HUSI.

PacnosHaBaTb M3yUeHHble reoMeTpuueckmne ury-
pbl, OMpeaensiTb UX B3aMMHOE PacroJIoXKEHME,
BbIMOJIHSATL YEPTEX M0 YC/I0BUIO 3aaqun.
MpoBoauTL NpocTeliline MOCTPOEHUST C MOMOLLbIO
LUVPKYNS U JIMHEKN.

M3MepsiTb SIMHeHbIE U YI/I0Bble BeIMUYUHbLI Teo-
MeTPUUYECKUX N MPaKTUYECKNX 06HEKTOB.
Onpedensitb «Ha rnas» pasmepbl peasibHbIX 06b-
€KTOB, MPOBOAUTL FPyGyto OLIEHKY UX Pa3MepoB.
PelwaTb 3a4aun Ha BblUMC/IEHWE OJ/IMH OTPE3KOB U
BE/IMYMH YT /I0B.

Pewatb 3aaun Ha B3aMMHOE PacriofloKeHe reo-
MeTPUYECKUX DUTYP.

MpoBoAUTL KNacCUMKALUIO YI0B, BbIMUCSATb
JINHeliHble N YTN0Bble Be/IMYMHbBI, MPOBOAUTL He-
06X0ANMbIe [j0Ka3aTes/IbHble PacCy>XXAeHUsl.
3HAKOMUTLCH C UCTOPUEN pa3BUTUS reoMeTpun
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HassaHve
pasgena (TemMbl)
Kypca (4nCro YacoB)

TpeyronbH1Kn
(22 v)

MapannensHble
npsMble, cymma
YI/10B TPEYro/ibHUKa
(14 )

OcHOBHOe cofep>kaHvie

MoHATME 0 paBHbIX TPEYro/ibHUKax
Y NepBUYHbIE NPeACTaB/IeHNs 0 paB-
HbIX (KOHTPY3HTHbIX) ourypax. Tpu
npusHaka paBeHCTBa TPeyrosibHu-
KOB.

Mpu3Hakn paseHcTBa NPAMOYrosib-
HbIX TPeyrosbHMKoB. CBOWCTBO Me-
AnaHbl NPAMOYro/ibHOro TPeyrosb-
HUKa.

PaBHobegpeHHbIE 1M PaBHOCTOPOH-
HUe TPeyrosibHUKN. T[Ipn3HaKkn wu
cBOWcTBa paBHOGEAPeHHOro Tpey-
ro/ibHUKa.

MpoTnB 60/blUe CTOPOHbLI Tpey-
roNibHUKa NeXnT 60/bLWNIA Yros.
MpocTelille HepaBeHCTBA B reoMe-
Tpun. HepaBeHCTBO TPeyrosibHMKa.
HepaBeHCTBO /IOMaHOIA.
MpAMOYro/ibHbIA  TPEYrofibHUK C
yrsiom B 30°.

MepBble NOHATUA 0 [oKa3aTelb-
CTBax B reoMeTpumn

MapannesnbHble NpsiMble, UX CBOW-
ctBa, lMatein noctynat EBkvga.
HakpecT nexawlime, COOTBETCTBEH-
Hble N OAHOCTOPOHHUE Yr/bl (06pa-

OcCHOBHblE BUAbI
AeATeIbHOCTU 06yL|arou.|,|/|xc;1

PacnosHaBaTb Mapbl paBHbIX TPeyrosibHWKOB Ha
roToBbIX YepTexax (C yKazaHMeM MpPU3HAKOB).
BbIBOAUTb CNeACTBUST (PABEHCTB COOTBETCTBYHO-
LLMX 3/IEMEHTOB) U3 PaBeHCTB TPEYro/IbHUKOB.
dopMy/IMPOBaTL OMpefesieHnsl: 0CTPOYro/bHOTO,
TYMNOYroflbHOro, MPSAMOYro/IbHOro, paBHO6eApPEH-
HOro, PaBHOCTOPOHHENO TPeYrofibHUKOB; 6UCCEK-
TPUCbI, BbICOTbI, MeAMaHbl TPEYrosibHUKa; cepe-
AVHHOTO MeprneHAauKynsipa oTpeska; MnepuMeTpa
TpeyrosibHUKa.

dopMy/IMpoBaThL CBOWCTBA M MPU3HaKM paBHOGe-
[PEHHOro TPeyrofibHUKa.

CTpouTb YepTeXK, peLlaTb 3a4a4m ¢ MOMOLL b0 Ha-
XO0X/AEHUS PaBHbIX TPEYro/IbHUKOB.

MpUMEHSATb NPU3HAKM PaBEHCTBA MPSMOYT0/IbHbIX
TPeyrosibHUKOB B 33javax.

Mcnonb3oBaTh LUGPOBLIE Pecypcbl A4S UCCreno-
BaHWS CBOWCTB U3ydaeMbIX (UTYp.

3HaKOMUTLCS C UCTOpPUEl pa3BUTUSI TeOMETPUN

dopMyNMpoBaTh MOHATUE Mapas/iefibHbIX Mps-
MbIX, HAX0AUTb MpaKTUYecKne NMpUMepBI.
M3yuaTb cBoOWCTBA YrnoB, 06pa3oBaHHbIX Mpuv Me-
peceyeHMN NapassiesibHbIX MPSAMbIX CEKYLLEN.
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OKpYy>XHOCTb

M KpyT.
eomeTpuyeckme
NocTpoeHus

(14 v)

30BaHHbIE MPY MepeceveHn napasn-
NenbHbIX MNPSIMbIX CEKYLLE).
Mpr3HaK NapasifiesibHOCTU MPSIMbIX
Yepe3 PaBeHCTBO PacCcTOSIHWUIA OT To-
YeK OAHOM MpsMON A0 BTOPOI nps-
MOIA.

CymMMa yrnoB TpeyrosibHUKa u MHo-
royrosbHuKa.

BHeLUHWe yrnbl TpeyrosibHUKa

OKpPY>XHOCTb, XOpAbl WU AnamMeTpsbl,
nx cBoiicTBa. KacatenbHas K OKpyX-
HOCTU. OKPY>XHOCTb, BMUCaHHasa B
yron. MNoHAaTtne o TMT, npumeHeHne
B 3aflayax. buccekrtpuca n cepenH-
HbIi MeprneHAVKYNsAp Kak reome-
TPUYECKNE MecTa TOYEK.
OKpPY>XHOCTb, OMUCaHHasA 0KO0/10
TpeyronbHMKa. BnucaHHaa B Tpey-
ro/IbHUK OKPY>XXHOCTb.
MpocTeliwme 3aAa4m Ha NOCTPOEHWE

MpoBoauTb  AoKasaTeNbCTBA  Mapasie/IbHOCTU
[BYX MpPsIMbIX C MOMOLLbI Yr/0B, 06pa3oBaHHbIX
npu nepeceyeHUn 3TUX MPSIMbIX TPETLEN NPSIMOIA.
BbIUMCAATL CyMMY YI0B TPeyrosibHUKa U MHoro-
YrosibHUKa.

HaxoanTb uuc/ioBble U 6YyKBEHHble 3HAYEHUsI
YI/10B B reOMETPUYECKUX 3a4a4ax ¢ UCMosib30BaHu-
€M TEeOpeM 0 CyMMe YI/I0B TPeyrofibHMKa U MHOFO0-
YrosibHUKa.

3HAKOMUTLCS C UCTOPUER pa3BUTUS FTeoMeTpUmn

DopmyIMpoBaTh OMNpefesieHNs: OKPY>XHOCTU, Xop-
Obl, AaMeTpa 1 KacaTe/lbHOM K OKPY>XHOCTU. W3-
yyaTb MX CBOMCTBA, MPU3HAKW, CTPOUTb YEPTEXMN.
Wccneposatb, B TOM 4umc/ie UCMOMb3YA LM pPOBbIe
pecypcbl: OKPY>XXHOCTb, BMUCAHHYIO B Yrof; LEHTP
OKPY>XHOCTW, BNNUCAHHO B Yro/l; paBeHCTBO 0Tpes-
KOB KacaTtesibHbIX.

Mcnonb3oBate mMetog TMT pgna pokasarenscrea
TeopeM O repeceyeHUU OUCCEKTPUC Yr/0B Tpey-
rosibHNKa 1 cepemHHbIX NeprneHanKynapoB K cTo-
poHam TpeyrosibHMKa ¢ rnomowbio MMT.
OBnageBaTb MOHATUAMM BMMCAHHOW M ONUCAHHOMN
OKPY>KHOCTEN TPEeyrosibHMKa, HaxoauTb LEHTPbI
3TUX OKPY>XHOCTEN.

PewaTb OCHOBHblE 3aja4n Ha MOCTPOeHME: yrna,
paBHOro AaHHOMY; CepefMHHOro rnepneHanKynsapa
JaHHOro oTpeska; MpsAMON, npoxogsweii yepes
JaHHY0 TOYKY W NepneHAVKYNApHOM AaHHOW nps-
MOW; 6UCCEKTPUCHI JAHHOI0 Yrna; TpeyrosibHNUKOB
Nno pas/INYHbIM 3/IEMEHTaM.

3HaKOMUTLCA C UCTOpUEl pa3BUTUSA FeoMeTpuUn
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HassaHve
pasgena (Tembl) OCHOBHOe cofep>kaHue
Kypca (4nCro YacoB)

MosTOpEHMe, 0606- MoBTopeHMe u o0606uleHNEe OCHOB-
LeHne HbIX MOHATMA W MEeTOAOB Kypca
3HaHWIA 7 knacca

(4 4)

8 knacc (He meHee 68 u)

HassaHve
pasgena (Tembl) OCHOBHOe cofep>kaHue
Kypca (4nCno 4YacoB)
YeTbIpéXYro/ibHNKN Mapannenorpamm, ero Npu3Haku m
(12 v) cBolicTBa. YacTHble cnyyanm napasi-

nenorpammos (NpsAMOYTonbHUK,
pom6, KBagpaT), WX NpPU3HaKU U
csoicTBa. Tpaneums. PaBHo6okas u
NpsIMoOyronbHasa Tpaneumn.
YaBoeHVe meguadbl. LleHTpanbHas
cMMMeTpUA

OcCHOBHblE BUAbI
AeATeIbHOCTU 06yL|arou.|,|/|xc;1

PewaTtb 3agaun Ha NOBTOpPeHWE, WANOCTPUPYIO-
e CBA3N MexXxay pas/iMvdyHbIMN H4acTaAMUN Kypca

OCHOBHble BUbI
[eATeNbHOCTY 06yYaloLLMXCS

MN306padkaTb M HAXOAUTb Ha YepTeXkax 4YeTblpéx-
YrO/IbHUKU Pa3HbIX BUAOB U UX 3MEMEHTHI.
dopMyNMPOBaTL OMNpPeaesieHNs:: NapasiieniorpamMma,
npsiMOyrofibHUKa, pom6a, KBagpaTa, Tpaneuuu,
paBHOGOKOW Tparneuuu, NpsiMoyrosibHoi Tpaneuum.
JlokasblBaTb 1 MCMOJb30BaTh NPU PeLLEHUN 3a4au
NMpy3HaKW 1 CBOCTBA: MapasiiesiorpaMmma, npsiMo-
yronbHUKa, pomba, Kagpara, Tpaneuuu, paBHO-
60KoOli Tpaneumu, NpsMOYrosibHOM Tpaneuuu.
MpUMEHSATbL MeTOZ, YABOEHUST MeAnaHbl TPeyrosb-
HUKa.

WMcnonb3oBaTh LUGPOBLIE pecypcbl A Uccneno-
BaHWs CBOMCTB M3y4YaemMbiX Uryp.

3HaKOMUTLCS C UCTOPUEl pa3BUTUSI TeOMETPUN
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Teopema Pasneca
1 Teopema o Npo-
MOPLMOHASTbHbIX
oTpe3kKax, nogob-
Hble TPeyrosibH1K
(15 v)

Mnowanp.
HaxoxxgeHve

nsiowanei
TPeyrofibHMKOB

M MHOTOYTO/IbHbIX
duryp. Mnowaan
noao6HbIX unryp
(14 v)

Teopema daneca u Teopema 0 Mnpo-
NMopuUMOHasbHbIX 0Tpe3Kax.
CpefHAsa NUHUA  TPeyronbHUKa.
Tpaneuus, eé cpegHAA NIMHUA.
MponopunoHasnibHble 0TPe3KW, Mo-
CTPOEHMe YeTBEPTOro MnporopLmo-
HaUTbHOro oTpeskKa.

CBoiicTBa LeHTpa Macc B TPeyrosb-
HUKe.

MopobHble  TpeyronbHUKW.  Tpu
npusHaka nogobmusa TpeyronbHNKOB.
MpakTnyeckoe npumeHeHve

MoHATME 06 o6uieid Teopum no-
waau.

dopmysibl A8 NaoWaam Tpeyrosib-
HUKa, napasnsenorpamma. OTHoLLe-
HVe n/owajten TPeyrobHUKOB C
06LLMM OCHOBaHMEM WU 06LLUEN
BbICOTOM.

MpoBOANTL MOCTPOEHUST C MOMOLLBID LUPKYNa U
JINHENKWN ¢ 1Ucnofib3oBaHUe TeopeMbl daneca U Te-
opemMbl 0 MPOMOPLMOHAa/IbHBIX 0TpPe3kax, CTPOUTb
YeTBEPTLIA NPOMOPLMOHaLHBIN 0TPE30K.
MpoBoanTbL AoKa3aTeslbCTBO TOro, YTO0 MeAunaHbl
TpeyrosibHMKa rnepecekarTca B O4HOM TOUKE, N Ha-
XOAUTb CBA3b C LLEeHTPOM Macc, HaxoAUTb OTHOLLe-
HVe, B KOTOPOM MeavaHbl AeNATCA TOUKOW MX nepe-
CEYEHUA.

HaxoguTb nopo6Hble TPeyrolbHUKM Ha FOTOBbIX
yepTeXkax ¢ yKkasaHnem COOTBETCTBYHOLUX NPU3Ha-
KOB nogo6ums.

Pewatb 3aga4m Ha Nofo6HbIE TPEYTO/TbHUKN € MO-
MOLLLbI0O CAMOCTOATENIbHOIO MOCTPOEHUS YepPTeXEN
N HaxoXAeHUA Mofo6HbIX TPeyrosibHNKOB.
MpoBoanTbL [AOKasaTenbCcTBa C MCMO/1b30BaHUEM
NpM3HaKoB Mofobums.

JokasbiBaTb TpM Mpu3HaKa nogobust TpeyrosibHu-
KOB.

MPYMEHATb MOMTYYEHHbIE 3HAHUS MPU PELLUEHUN
reoMeTpUYecKnUX M NPaKTUYECKNX 3ajau.
3HaKOMUTLCSA C UCTOPUE Pa3BUTUSA FeoMeTpumn

OBnageBaTb MNePBUYHLIMW MNPEACTaBIEHUSMN 06
o6Ller Teopun naowaan (mepbl), OPMyIMPOBaTL
CBOWCTBA M/OWaAN, BbIACHATb WX HarnsagHbIN
CMbIC/1.

BbiBOAMTL (hopMy /bl NoWaan napasniienorpammva,
TPeyrosibHMKa, Tpaneuun n3 opMysibl NAoLWaan
npaMoyronbHUKa (Keagparta).
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HassaHve
pasgena (TemMbl)
Kypca (4nCro YacoB)

Teopema Mudparopa
" Havasia
TPUroOHOMETPUN

(10 v)

OcHOBHOe cofep>kaHvie

BbluncneHve nnowagein CAoXHbIX
huryp 4vepes pasbreHme Ha yYacTu n
[OCTpOEHMeE.

Mnowaan uryp Ha knetyartoi 6y-
mare.

Mnowaan nofobHbIX Guryp. Bbl-
yucneHve nnowagein. 3agaum C
NpakTUyeckum cogepxkaHvem. Pe-
LWeHWe 3aja4y C MomoLWbio MeToga
BCMomMoraTesibHOW MoLaan

Teopema Mudparopa, eé fokasartesb-
CTBO M NpuMeHeHne. ObpaTHasa Teo-
pema Mudaropa.

OnpegeneHne TPUrOHOMETPUYECKNX
hyHKUMIA OCTPOro yrna, TPUroHome-
TPUYECKNE COOTHOLLEHUS B MPSAMO-
Yro/IbHOM TpeyrosibHnKe. OCHOBHOe
TPUTOHOMETPUYECKOE TOXAECTBO.
COOTHOLLEHUA MeXAy CTOpoHamu B
NPSAMOYTO/IbHbIX TPeyrosibHMKax ¢
yrnamu B 45° n 45°; 30° u 60°

OcCHOBHblE BUAbI
AeATeIbHOCTU 06yL|arou.|,|/|xc;1

BbIBOAWTL hopMy /bl MIOLLAAN BbIMYK/I0T0 YeTbIPEX-
Yro/ibHUKa Yepe3 AuaroHasin 1 yroa Mexay HUMU.
HaxoguTe nnowaan ¢uryp, n306padKEHHbIX Ha
K/eTUYaToil 6ymare, MCMosib3oBaTh pas3breHne Ha
yacTu 1 AOCTPOEHME.

Paz3bupaTte NpyMepbl WCMoOMb30BaHWS BCMOMOra-
TENbHOW Nnowaan A1 pelleHnsi reoMeTpPUYECKNX
3ajau.

HaxoguTe nnowaan nofo6HbIX uryp.
BbIUMCATh NI0WAAM Pa3NINYHbBIX MHOTOYTO/TbHbIX
Guryp.

Pewatb 3afaun Ha naowaab ¢ NPakTUYeCKUM co-
fLep>XaHuem

JokasbiBaTb Teopemy [Mudaropa, MCNosb3oBaTb
eé B NPaKTUYeCKUX BbIYUCIEHUAX.
dopmMynMpoBaTb onpegenieHnss TPUroHOMeTpuYe-
CKNX (PYHKUWIA OCTPOro yrna, NpoBepsiTb UX Kop-
PEKTHOCTb.

BbIBOOUTE TPUTOHOMETPUYECKNE COOTHOLUEHUA B
NPSAMOYTro/IbHOM TPeyrosibHUKe.

VccneposaTb COOTHOLUEHUA MeEXAY CTOpOHaMWn B
MPAMOYTo/IbHbIX TPEYrosibHUKax ¢ yrnamu B 45° u
45:30 n 60 .

Vcnonb3osaTb opMy/bl NPUBEAEHUSA U OCHOBHOE
TPUTOHOMETPUYECKOE TOXAECTBO A1 HAXOXAEHUA
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YT/ibl B OKPY>HO-
CTN. BnucaHHbIe
M onunucaHHble

YEeTbIPEXYTO/TIbHUKN.

KacaTtenbHble

K OKPY>XHOCTW.
KacaHune OKpy>XHO-
cTen

(13 v)

MoBTOpeHune, 0606-
LLleHNe

3HaHW

(4 )

BnuvcaHHble U LEHTPasbHble YI/bl,
Yrosl MeXky KacaTenbHOoM 1 Xopaoi.
Yrnbl Mexay xopiamMmu U ceKyLiu-
M.

BnuvcaHHble 1 onucaHHble YeTbIpEx-
YFONIbHUKW, WX MPU3HaKMW U CBOIA-
cTBa. [puMeHeHMe 3TUX CBOWCTB
Nnpu peLLleHNN reoMeTpUYECKUX 3a-
fau.

B3aMMHOe  pacrnosioKeHue  AByX
OKpY>XHOCTel. KacaHne 0OKpY>XHoO-
creli

IMoBTOPEHVE OCHOBHbLIX MOHATUIA W
MeTO40B KypcoB 7 M 8 KJ/accos,
0606LLeHNE 3HAHWIA

COOTHOLLIEHWIT MeXy TPUrOHOMETPUYECKUMUN (DYHK-
LUUSIMU Pas3/IMUHbIX OCTPbIX YI/I0B.

MpPUMeHSITL MOJyYeHHble 3HAHUS WM YMEHMS Mpu
peLleHUN MpaKTUYECKUX 3aaau.

3HaKOMUTLCS C UCTOPUED pa3BUTUSI TeOMETPUN

POpPMYSINPOBATbL OCHOBHbIE OMpPeAeeHNs, CBA3AH-
Hble C yrnamum B Kpyre (BMUCaHHbIA yron, LeH-
TpanbHbIA yron).

HaxoounTb BnucaHHbie yriabl, onupawuinecs Ha oj-
HY Ayry, BbIYUCNATb yrnabl ¢ NoMol,bio TeopeMbl O
BMMUCAaHHbIX Yyrnax, TeopeMbl O BMNUCAHHOM 4eTbl-
pPEXYrofibHUKe, TEOPEMbl O LeHTpasbHOM Yyrie.
MccnepoBath, B Tom yunc/ie ¢ NOMOLW b0 LU POBLIX
pecypcoB, BMNWCaHHble W OMNWCAHHble YeTbipéX-
YyronbHUKKN, BbIBOAUTb nx cBoiicTBa U NMPU3HAKW.
Vcnonb3oBaTb aTu cBoiicTBa M NPU3HAKKU Mpu pe-
weHUK 3agay

PewaTb 3apayn Ha nosTopeHue, UNNOCTPUPYIO-
ujMe CBA3M MeXAy pasfINdyHbIMU 4acTAMM Kypca
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9 knacc (He MeHee 68 4)

HassaHve
pasgena (TemMbl)
Kypca (4nCno 4YacoB)

TpwuroHomeTpus.
Teopembl KOCUHY-
COB V1 CVIHYCOB.
PelLeHve Tpeyrorsb-
HVKOB

(16 v)

MpeobpaszoBaHme
nogo6usa. Metpude-
CKMe COOTHOLLIEHWSA

B OKPY>KHOCTU
(10 v)

OcHOBHOe cofep>kaHvie

OnpegeneHne TPUrOHOMETPUYECKNX
dyHKumn yrnos ot 0° pgo 180°.
KocuHYyC 1 cMHyCc NpAMoro 1 Tyrnoro
yrna. Teopema KocuHycoB. (O606-
WwéHHas) TeopemMa CMHYCOB (C pagu-
YCOM OMMUCaHHOW OKpPY>XHOCTK). Ha-
XOXKAEHWE O/IH CTOPOH W BEJSINYMH
YI/10B TPEYrosibHNKOB.

dopmyna nnowagn TpeyrosibHUKa
yepe3 [Be CTOPOHbI W Yrona Mexxay
HUMK. dopmyna naowaan 4YeTbl-
PEXyrosibHUKa Yepes ero guaroHasm
M yron Mexay HUMW.
MpakKTnyeckoe MpuMeHeHVe [OKa-
3aHHbIX Teopem

MoHATMe 0 npeobpas3oBaHWMM MNOAO-
6ms.

C00TBETCTBEHHbIE 3/1EMEHTbI M0A06-
HbIX Uryp.

Teopema 0 Npon3BefeHUN OTPE3KOB
X0p4, Teopema 0 Mpov3BeAeHUN OT-
pe3KOB CeKyLiMX, Teopema 0 KBa-
Apate KacaTesibHOI. MNpyMeHeHWe B
peweHnn reomeTpruyeckux sagay

OcCHOBHble BUIbI
[eATeNbHOCTY 06yYaloLLMXCS

dopMy/IMpPoBaTL ONpeaeneHnst TPUroHoOMeTpuyde-
CKUX (PYHKLMIA TyMnbIX U NPSMbIX YT/10B.
BbIBOAUTE TEOPEMY KOCUMHYCOB U TEOPEMY CUHYCOB
(c pagnycoM onucaHHOM OKPY>KHOCTH).

PelwaTb TpeyrosibHUKN.

PeliaTh NnpakTUYeckre 3afjaun, CBOASILLMECS K Ha-
XO0XK/AEHUIO Pas3/INUHbIX 3/1IEMEHTOB TPEYrofibHMKa

OcBavBaTb MOHATME NpeobpasoBaHUs Noao6ms.
WccnepoBaTb OTHOLLEHWE JIMHERHbIX 3/1EMEHTOB
duryp npm npeobpasosaHunM nogobus. Haxoamtb
npumMepbl Nofobus B OKpyXKalollel AeicTBUTeNb-
HOCTW.

BbIBOAUTb METPUYECKME COOTHOLLEHUSA MEXAy OT-
pe3KaMm Xopg, CeKYLLMX U KacaTeslbHbIX C UCNOS1b-
30BaHMEM BMUCAHHbIX YI/1I0B U MoJ06GHbLIX Tpey-
ro/IbHNKOB.
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BekTopbl
(12 v)

JekapToBbl Koopau-
HaTbl Ha M/I0OCKOCTU
(CR))

OnpegfeneHve BEKTOPOB, C/IOXEHUE
M pasHOCTb BEKTOPOB, YMHOXEHWe
BEKTOpa Ha umncro.
dusnyeckuii un
CMbIC/T BEKTOPOB.
Pasno)keHne BekTopa Mo ABYM He-
Kon/MHeapHbIM BeKTopam. Koopam-
HaTbl BeKTopa.

CkansipHoe Mpou3BefeHNEe BEKTO-
poB, ero NPUMeHeHMe A5 HaxoXae-
HWA ANMH W1 YTN0B.

PelueHMe 3aay ¢ NMOMOLLbI0 BEKTO-
poB.

MNMpuMeHeHWe BEKTOPOB A/1s1 peLle-
HUA 3334 KMHEMATUKN U MexaHu-
KU1

reomMeTpnyeckm 7]

JekapToBbl KoOpAUHaTbl TOYeK Ha
MI0CKOCTH.

YpaBHEHWE NPAMOIA. YTN0Boi Ko3ph-
PMUMEHT, TaHreHc yrna Hak/oHa,
napasifnieNibHble N MepneHanKynsap-
Hble npsMble.

YpaBHeHMe OKPY>XHOCTU. Haxoxae-
HVie KoopAuHaT TOo4YeK MnepeceveHUst
OKPY>XHOCTU 1 NPSAMOMNA.

PelwlaTb reomeTpuyeckue 3agadn M 3agaym u3 pe-
a/lbHOW >XXM3HWN C UCMO/Ib30BaHUEM I'IO,EI,O6HbIX Tpe-
YTroJibHNKOB

Mcnonb3oBaTb BEKTOPbI Kak Hanpas/ieHHbIe 0TPes-
KW, UCCefoBaTb reoMeTpuYecknii (nepemMeLLeHune)
1 pusnyeckunii (cmna) cMbic/ibl BEKTOPOB.

3HaTb onpeaenieHnst CyMMbl 1 pa3HOCTX BEKTOPOB,
YMHOXKEHMS BEKTOpa Ha 41cro, 1Ucc/efoBarb reo-
MEeTPUYECKNi 1N (ON3NYECKUIA CMbIC/bI 3TUX Onepa-
LA,

PellaTb reomeTpuyeckre 3agadm ¢ UCNOIb30BaHN-
€M BEKTOpPOB.

PacknagpiBaTb BEKTOP M0 ABYM HEKO/I/IMHEAPHbIM
BEKTOpPaM.

Mcnonb3oBatb CKa/iApHOe MpPou3BefeHMe BEKTO-
pOB, BbIBOAUTL €0 OCHOBHbIE CBOMCTBA.
BbluncnaTe CyMMy, pPa3HOCTb W CKasIApHOEe Mpon3-
BeJeHVe BEKTOPOB B KoopAMHaTax.

MpUMEHATL CKaIApHOe NPoU3BeaeHMe AN HAX0XK-
JeHNs OJINH 1 YI/10B

OcBavBaTh MOHATVE MPSMOYT0/IbHOW CUCTEMbI KO-
OpAVHAT, AeKapTOBbIX KOOPAMHAT TOUKMW.
BbIBOANTL YpaBHEHMWE NPSMOA U OKPYXKHOCTU. Bbl-
[ensTb NOSHBIA KBaapaT A1 HAXOXKAEHMWSA LeHTpa
N paguyca OKpY>KHOCTU MO e€ YpaBHEHMIO.
PelwaTb 3aaun Ha HaxoXieHVe ToueK repeceye-
HUSI MPSIMbIX U OKPY>XHOCTE C MOMOLLbIO MeToza
KOOpAWNHAT.



ewnediodu senoged weHdawmdl|

HassaHve
pasgena (TemMbl)
Kypca (4nCro YacoB)

MpaBuibHbIE
MHOIOYTrO/TbHUKW.
JHa oKpy>KHOCTU
M Nnowaas Kpyra.
BbluvicneHvie nno-
wanei

(84)

OcHOBHOe cofep>kaHvie

MeTo KoOpAMHAT MpW  peLIeHun
reoMeTpuyeckux 3agau.
Vcnonb3oBaHWe MeTofda KoopAuvHaT
B MPaKTUYECKMX 3ajadax

MpaBubHbIE MHOTOYTo/IbHUKMU,
BbIUMC/IEHME UX 3/1EMEHTOB. Uucno
n W A/IMHA OKPY>KHOCTU. AnvHa ay-
M OKpPY>XHOCTU. PagmaHHas mepa
yrna.

Mnowadb Kpyra M ero 3/eMeHToB
(cekTopa v cermeHTa). BbluncneHne
nnowaaeid  uryp, BK/OYAOLLNX
3/IeMeHTbI Kpyra

OcCHOBHblE BUAbI
AeATeIbHOCTU 06yL|arou.|,|/|xc;1

Mcnonb3oBaTh CBOMCTBA YI/I0BOIr0 KO3h(MLMEHTA
NpsiMOiA NPV pelleHnn 3agad, Af1s OnpeaeseHus
pacrofioXKeHUs1 NPsIMOA.

MpUMEHSTbL KOOPAMHATLI MPU PELLEHUN TeoMeTpu-
YecKMX W MPaKTUYECKUX 3afad, A8 MOCTPOeHUs
MaTeMaTUYeCKNX Mofesieil peasibHbIX 3adad («me-
TOZ, KOOPAMHAT»).

Monb30BaTbCs A1 MOCTPOEHUST U UCC/eA0BaHWIA
LM POBLIMU pECYpPCaMMU.

3HaKOMUTLCS C UCTOPUEl pa3BUTUSI TEOMETPUN

PopmMynMpoBaThb onpejenieHe NpasBUbHbIX MHO-
royrofibHMKOB, HaxoamTb UX 3/1EMEHTHI.
Monb3oBaTbCA MOHATMEM A/IMHbI  OKPY>XXHOCTMU,
BBEAEHHbBIM C MOMOLLbIO NPaBU/IbHbLIX MHOFOYF0/1b-
HWKOB, OMpPefensTb YNCNO n, OJINHY AYTU U pau-
aHHyl Mepy yrna.

MpoBoaouTL Mepexof 0T paguaHHoi Mepbl yria K
rpagycHo 1 Hao6opoT.

OnpegendaTtb Nnowaab Kpyra.

BbiBogTb hopMynbl (B rpagycHol M paguMaHHOM
Mepe) 4518 AAVH Ayr, nowajeil CeKTopoB U cer-
MEHTOB.

Bbluvcnate naowaan uryp, BKAKYAKLWMX ane-
MEeHTbl OKPY>XHOCTU (Kpyra).

Haxogute niowaan B 3ajavax peanbHOM XXU3HU
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[BYoKeHNa MIoCcKo-
ctm
(64)

MoBTOpeHue, 0606-
LeHVe, cucTemaTu-
3auns 3HaHNIN2
(74

MoHsITUE 0 ABMYKEHWU MOCKOCTH.
MapannenbHbIii NepeHoc, NOBOPOT U
cummeTpusi. OcK U LEHTPbI CUMMe-
TpUMN.

MpocTeiilive NpYMEHEHWsT B peLle-
HUM 3apad

IMoBTOPEHNE OCHOBHbLIX MOHATUA W
MeToA0B KypcoB 7—9 knaccos, 0606-
LLeHVe 1 cucTemaTmsalns 3HaHWiA.
MpocTeliline reomeTpuyeckne gu-
rypbl U nx cBoucTBa. W3mepeHwne
reoMeTpPnUYeCcKNX BeSIMYMH.
TpeyronbHUKMN.

MapannensHble U NepneHaAnNKYNap-
Hble NpsMble.

OKpY>XHOCTb N Kpyr. ["'eomeTpuye-
CKMe MOCTPOeHUA. YT/bl B OKPYX-
HOCTW. BnncaHHbIE W onuUcaHHble
OKPY>XHOCTU MHOrOyro/1IbHNKOB.

Pazbupatb NpuMepsbl, UITCTPUPYIOLLME MOHATUS
[BV>KEHUS, LEHTPOB U 0Celi CUMMEeTpUn.
dopMyNMpoBaTh onpeaesieHUst NapasiiesisHoro rne-
peHoca, NMoBopoTa U 0CeBO CUMMeTpUN. BbIBOAUTL
NX CBOWCTBA, HAX0AUTb HEMOABUXHbIE TOUKW.
HaxoguTb LeHTpbI 1 0CY CUMMETPUIA NpocTeinx
uryp.

MpUMeHsATbL NapasifieNibHbIii  NepeHoc U CUMMe-
TPUIO MPY PELLEHNM FTeoMeTpUYecKUX 3agad (pas-
6upaTh NpUMepbl).

Mcnonb3oBaTh 471 MOCTPOEHUST U UCC/eA0BaHWA
umncpoBble pecypesl

OnepupoBaTb MOHATUSIMU: (Urypa, Touka, nps-
Masi, yrosi, MHOFOYroflbHUK, PaBHOGEAPEHHbIA U
PaBHOCTOPOHHUIA TPEYrofibHUKMW, MPSIMOYTO/IbHbIT
TpeyrofibHWK, MeauaHa, 6uccekTpuca U BbicoTa
TpeyrosibHMKa, napasisiefiorpaMmM, pomM6, npsiMo-
YrofibHUK, KBaipaT, TpaneLms; OKpY>KHOCTb, Kaca-
TeNbHasi; paBeHCTBO U Mofobue Uryp, Tpeyrosb-
HUKOB; Mapasifie/lbHOCTb U MepreHANKYSIPHOCTb
NPSIMbIX, Yroa MeXay NpsMbIMUA, CUMMETPUS OT-
HOCUTE/IbHO TOUKM W NPSIMOIA; A/IMHA, PacCTosHUe,
BE/IMYUMHA YTNa, MJI0Waab, NepuveTp.

Wcnonb3oBatb hopMy/ibl: NepyMMeTpa 1 nsiowaam
MHOFOYTO/IbHUKOB, [/IMHbI OKPYXXHOCTU U MJoLa-

2 3pecb NpeAcTaBneHbl 3/IEMEHTLI COAEPXKAHUS Kypca, M3ydaBluvecs B 5—8 knac-

cax v Tpebyiole NoBTOPeHUs, 0600LLLeHUs 1 cucTemaTmsauumn. Ob6pallaTbes K
3TOMY MaTepuasly MOXXHO B BuAe aKLEeHTa Ha 3aBeplUaloLlem 3Tane U3yyeHusi
Kypca 9 knacca Wau pacnpefesnisiTb M0 COOTBETCTBYHOLMM TeMaTUUYeCKMM pas-
fJenam, 13yyaembiM B TeueHWe yuebHOro roga.
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HassaHve
pasgena (Tembl) OCHOBHOe cofep>kaHue
Kypca (4nCro YacoB)

OcCHOBHblE BUAbI
AeATeIbHOCTU 06yL|arou.|,|/|xc;1

MpamMas n OKPY>KHOCTb. An Kpyra, 06b&ma NpAMOYronbLHOro napasnesenu-
YeTbIpEXyrosibHUKW. BrincaHHble u neja.

OMUCaHHbIE YETbIPEXYTO/IbHUKN. OnepupoBaTb MOHATUAMW: MPAMOYrosibHasi cucTe-
Teopema lMudparopa n Hadvana Tpu- Ma KoopAMHAaT, BEKTOP; WCMOMb30BaTh 3TW MOHSA-
roHomeTpumn. PelueHune obLmx Tpe- TMA ONA NPeAcTaBfeHUs AaHHbIX N pelleHns 3a-
YroNbHNKOB. Jay, B TOM yucre 13 Apyrnx y4yebHbIx npegmeTos.
MpaBnbHbIE MHOTOYTONIbHUKMU. Pewartb 3agaun Ha MoBTOPeHWE OCHOBHbLIX MOHSA-
MpeobpasosaHnA nsockocTu. [Bu- TUA, WUANKCTPaUWIO CBA3EA MeXAY Ppas/INYHbIMU
»XeHus. Mogobue. CnmmeTpus. yacTaMn Kypca. BbibnpaTe mMeTog Ans pelueHus
Mnowaab. BbluncneHve naowajgei. 3aaun.

Mnowaan nofobHbIX Guryp. PelaTtb 3aga4yn 13 NoBCeAHEBHOWM >XU3HU
JlekapToBbl KoOpAWHAaTbI Ha MJio-

CKOCTH.

BekTopbl Ha M/0CKOCTU

Mpu paspaboTke pabouyeii NnporpaMMbl B TEMAaTUUYECKOM MAaHUPOBAHUM A0/KHbI 6bITh YUTEHbl BO3MOX-
HOCTM MCMOMb30BAHUS 3MeKTPOHHbIX (LU(PPOBbLIX) 06pa3oBaTeIbHbIX PECYPCOB, ABAAULNXCSA Y4e6HO-MeTO-
AVNYECKUMU MaTepuanamu (MynbTUMeAUHbIE MPOrpaMmbl, 3/1IEKTPOHHbIE YUE6HUKM U 3afauyHUKU, 3NeK-
TPOHHble GUBMNOTEKN, BUPTyasibHble 1a6opaTopuun, UTPOBble MPoOrpamMMbl, KOANEKUUU LUGPOBbIX 06pa3o-
BaTes/IbHbIX PECYPCOB), UCMOJIb3YEMbIMU A1 06yYeHUS M BOCAMTAHMUSA pasfinuHbIX FPynn nosb3oBaTesnei,
npeAcTaB/ieHHbIMY B 3/1IEKTPOHHOM (LU(POBOM) BUAE U peasiu3ynlWnMmn ugakTnyeckme Bo3aMoXxXHoctn UKT,
coflep>aHue KOTOpbIX COOTBETCTBYET 3aKOHOAAaTe/bcTBY 06 06pa3oBaHUu.



NMPUMEPHAA PABOYAA MPOMPAMMA
YUEBHOIO KYPCA «BEPOATHOCTb N CTATUCTUKA».
7— 9 KJIACChI

LEAN N3YUEHNA YUEBHOIO KYPCA

B coBpeMeHHOM LMd)pOBOM MUpPE BEPOATHOCTb U CTATUCTMKA NpPU-
obpeTatoT BCE 60/bLUYI0 3HAUMMOCTb, KaK C TOYKM 3pEHUS NpaKTu-
YECKNX NPUOXKEHWI, TaK N NX PONN B 06pas3oBaHn, HEOOBXOANMOM
Ka>K0MYy 4enoBeky. Bo3pacTtaeT umcno npodeccuii, npu oBnageHun
KOTOpbIMM TpebyeTcA Xxopowas 6a3oBas MNoArotoska B ob6nactu
BEPOATHOCTU W CTATUCTUKMW, Takas MNOArOTOBKA BaXKHAa A/ Mpo-
LO/DKEHNA 06pa3oBaHMA U A8 YCNEWHOM nNpodecCnoHaibHOM
Kapbepbl.

Kaxkaplii yenoBek MOCTOAHHO MPUHMMAaeT peLleHUsi Ha OCHOBE
VIMEIOLLNXCA Y HEro AaHHbIX. A 4ns 060CHOBAHHOIO NPUHATUA pe-
LeHNA B YCNOBUAX HegocTaTKa uav usbbiTKa MHpopmaunm Heob-
XO4AUMO B TOM 4mMcC/lie XOPOLUO ChopMMPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTUYECKOE MbILL/IEHME.

MMeHHO No3ToMy OCTPO BCTasia Heo6Xo4MMOCTb CHOPMUPOBATL Y
obyyawmxca QYHKUMOHANIbHYI0 FPamMOTHOCTb, BK/HOYAWLYH B
cebs B KayecTBe HEOTHLEMJIEMOW COCTAB/ISAIOLWLEN YMEHME BOCMIPUHMN-
MaTb U KPUTUYECKN aHa/IM3npoBaTb WHAGOpMaLuto, npeacTaBrieH-
HYI0 B pas/in4yHbIX hopMax, NOHUMaTb BEPOSATHOCTHbIV XapakTtep
MHOIMX peasibHbIX MPOLLECCOB U 3aBUCUMOCTEN, NPON3BOANTbL MpPO-
CTelilune BEPOATHOCTHble pacyéTbl. 3HAKOMCTBO C OCHOBHbIMMU
npuvHUMNamm c6opa, aHann3a v npeacTas/eHnNs JaHHbIX N3 pasany-
HbIX chep XXM3HU 06LecTBa U rocygapcrTea npmobLlaeT obyyarownx-
CA K 06LLecTBEHHbIM MHTepecaM. V3yyeHne 0CHOB KOMOGMHATOPUKMU
pa3BmMBaeT HaBblK/ OpraHusaumun nepebopa M noacyéTa ywncna Ba-
puaHToB, B TOM 4ucfe, B MPUKNaAHbIX 3agadyax. 3HaAKOMCTBO C OcC-
HOBaMW Teopun rpadoB co34aéT MaTeMaTUyecKuin pyHAAMeHT s
thopmmpoBaHmMa KOMNETEHUUIA B 061aCTU MHMOPMATUKA N LUgpo-
BbIX TeXHOMOrMi. MOMMUMO 3TOro, NPU U3y4eHUN CTaTUCTUKN U Be-
pPOATHOCTM o6orawialTcsa NpeacTaB/IeHUs yyalluxca 0 COBPEMEH-
HOM KapTuUHe Mupa M MeTofax ero uccnefoBaHus, opmupyetcs
NOHVUMaHWe Posiv CTAaTUCTUKN KaK NCTOYHUKA COLMasIbHO 3HA4YNMON
VH(opMaUun 1 3aknagblBalnTcAa 0CHOBbl BEPOATHOCTHOIO MblLU/ie-
HUSA.

B cooTBeTCcTBUM C JaHHbIMU LeAsMu B CTPYKTYpe Mnporpammbl
yuebHoro kypca «BepoATHOCTb M CTaTUCTUKa» OCHOBHOW LUKOSbI



BblefieHbl  C/leflylollMe Cofep>KaTe/IbHO-MeTOANYECKNE JIMHUN:
«I'Ipep,CTaBneHl/le AaHHbIX 1 onucartesibHaA CTaTUCTUKa», «BepOFIT-
HOCTb»; «DfIEMEHTbI KOMBUHATOPUKNY»;, «BBeaeHne B TEOPUIO rpa-
thoB».

Cogep>kaHue nmHuM «lMpeactasneHne AaHHbIX U onuvcaTesibHas
CTaTUCTUKA» C/YXXUT OCHOBOM ANS (hOPMUPOBAHUSA HABLIKOB Pabo-
Tbl C MH(OPMaLMen: 0T UTEHUS U UHTepnpeTauum MHGopMaL MK,
npeacTasfeHHOW B Tabnuuax, Ha gnarpaMmmax u rpagmkax ao c6o-
pa, npeacrtaB/ieHNA N aHa/IM3a AaHHbIX C NUCMOoJsib30BaHUEM CTaTu-
CTUYHECKUX XapPaKTEPUCTUK CpeaHNX N pacCeNBaHUA. PaboTtas C AaH-
HbIMW, O6y‘-IaIOLL|.|/IeCF| ydaTCA CHUTbIBAaTb 1 NHTEPMNPETUPOBATL AaH-
Hble, BblABUIraTb, aprymeHTnpoBaTtb N KPUTUKOBATb I'IpOCTeVILIJI/Ie
rNMNoTe3bl, PasMbIlWLIATL Haf q)aKTOpaMVI, BbI3bIBalOWMNMN N3MEH-
YMBOCTb, U OUeHUBaATb NX B/IMAHME Ha paccMaTpuBaeMble BETNYN-
Hbl 1 NpoLecchl.

|/|HTyV|T|/|BHO€ npeacrtaBsieHne o0 CﬂyLIaVIHOVI N3MEHUYUNBOCTU, UNC-
cneposaHme 3aKOHO|V|epHOCTeI7I n TeH,EI,eHLI.I/IVI CTaHOBUTCA MOTUBUPY-
IOLLI,eVI OCHOBOWA Onda ndyvyeHma teopmn BepOFITHOCTeVI. Bonbluoe 3Ha-
YeHne 34eCb MMEKT MpakKTndyeckue sagjaHndA, B HaCTHOCTW ONbITbl
C K/1aCCNYECKNMIN BEPOATHOCTHbIMW MOAENAMN.

MoHaTne BEPOATHOCTMN BBOANTCA KaK Mepa npaB,qono,qo6|/m cny-
yaiiHoro cobbiTUA. Mpy M3yyeHUN Kypca oby4daroumecs 3HAKOMSAT-
cA C HpOCTeVILIJI/IMI/I MEeTo4aMWN BbIYNCITIEHNA BepOﬂTHOCTeI\/’I B Cny-
yalHbIX 3KCnepunmMeHTax C pPaBHOBO3MOXXHbIMW 3N1E€MEHTapPHbIMU
ncxogamn, BeEpPOATHOCTHbIMKU 3aKOHaMu, MO3BONAKWMMA CTaBUTb
1 pellaTh Gosiee C/I0XKHble 3afa4n. B Kypc BXoAAT HadaslbHble npes-
CTaB/1eHUA O cnyanlelx Be/IMYMHaX U NX HNCNOBbIX XapaKTepuncTtun-
Kax.

Takxke B paMKax 3TOro Kypca ocyuiectB/ideTca 3HaKOMCTBO O6y-
Hawnwnxca ¢ MHO>XXecTtBaMnn U OCHOBHbIMU onepaunaMm Hag MHO-
>KecTBaMn, paccMaTpmBaldTCA NPUMEPDbI NMPUMEHEHUA O/1A peLUEeHNA
3aiay, a Tak>XXe UCrosib30BaHNA B APYIMX MaTeMaTUdeCKUX Kypcax
N y4eGHbIX NpeaMeTax.

MECTO YYEBHOIo KYPCA B YYEBHOM T1JTIAHE

B 7—9 knaccax u3yyaetca Kypc «BeposATHOCTb U CTaTUCTUKE»,
B KOTOpPbIA BXOAAT pasgensl: «[lpeacTaBneHWe AaHHbIX M onuca-
TeNbHasA CTaTUCTUKA»; «BepoATHOCTbY; «DneMeHTbl KOMbUHaTOpU-
Kn»;, «BBefdeHMe B Teopuio rpadosy.

Ha n3y4yeHue gaHHOro Kypca otBoauT 1 yyebHbI yac B Hefesnto
B TeUEeHMe KaxK[Aoro roga oby4vyeHus, Bcero 102 yyebHbIX vaca.



7 Knacc

MpeacTtaBneHve gaHHbIX B BUAe Tabnuu, guarpamm, rpamKkos.
3anonHeHvie Tabnuy, YTeHWe U MNOCTPOEHWE auarpamm (CTonbmKo-
BbIX (CTONGYATBLIX) N KPYTroBbIX). YTeHMe rpadmkKoB peasbHbIX NPo-
LieccoB. 3BnieveHne MHGopmaLmm n3 guarpamMmm v Tabnui, Ucrnosb-
30BaHME N UHTepnpeTaumsa AaHHbIX.

OnwucartesibHaa cTaTUCTUKA: cpefHee apudpmMeTNYecKoe, MeamaHa,
pasmax, Hanbosnbllee U HauMeHbLUee 3Ha4YeHUA Habopa YMCNOoBbIX
AaHHbIX. MNMpumepbl cny4anHoi N3MEHYNBOCTU.

Cny4aiiHbIi 3KCNEPUMEHT (OMbIT) U crlyyairiHoe cobbiTue. BepoaT-
HOCTb U 4acToTa. Posib ManoBepoATHbIX M MPaKTUYECKN A0CTOBEp-
HbIX CO6bITUI B Npupoge u B o6wectse. MoHeTa U UrpasibHas KocTb
B TEOPUN BEPOSATHOCTENA.

Mpa, BepwnHa, pebpo. CTeneHb BepLUMHbIL. Yucno pébep n cym-
MapHasa cTeneHb BeplMH. [peacTaBneHMe 0 CBA3HOCTU rpada.
Uenn v ymknbl. MyTtu B rpadax. O6xog rpada (3iinepoB MNyThb).
MpepnctaBneHne 06 oOpueHTUpPOBaHHOM rpade. PelwleHne 3agau
C nomoublo rpados.

8 knacc

MpeactassieHne gaHHbIX B BUAe Tabnuy, guarpamm, rpadukos.

MHO>KecTBO, 3/1eMEeHT MHOXXecTBa, MnoAgMHOoXecTBo. Onepaunmn
HaJ MHOXecTBaMW: 06befnHeHWe, repeceyeHue, [OMOJSIHEHME,
CaolicTBa onepaunii Hag MHOXEeCTBaMW: MepemMecTUTeNlbHOe, co4e-
TatenbHOe, pacrnpepesnnTenbHoe, BK/IOYeHNA. Vicnonb3oBaHue rpa-
(pnueckoro npepcTaB/ieHUss MHOXECTB [ANA1 OMNUCAHUA pPeasibHbIX
NPOLECCOB M ABMEHUIA, NPU peLleHnn 3ajad.

M3mepeHue paccemBaHUA JaHHbIX. Jucriepcusa v cTaHOapTHoe
OTKJ/TOHEHME YUC/0BbLIX HabopoB. AuarpamMmma paccevBaHus.

OnemeHTapHble COObITUA cny4alHoro onbiTa. CnyvanHble cobbl-
TnsA. BepoATHOCTU cO6bITUIA. OnMbITbl C PABHOBO3MOXHbIMW 3/1EMEH-
TapHbIMU CO6bITUSAMMN. CriyyairiHbli Bblbop. CBA3b MeXXay MasioBe-
POATHBLIMW U MPaKTUYECKM AOCTOBEPHbIMU COOLITUSMU B NPUPOAE,
obLlecTBe N Hayke.

JepeBo. CBolicTBa AepeBbeB: eAMHCTBEHHOCTb NYTH, CyLLEeCTBOBA-
HVE BUCAYEl BeEPLUMHbI, CBA3b MeXAy YMC/OM BEPLUMH W YUCIIOM
pébep. MNMpaBuno yMHOXXeHUA. PelleHne 3a4a4 ¢ NOMOLLbIO rpadios.

MpoTrBONOMIOXKHLIE COObLITUA. [Aduarpamma dinepa. Ob6beguiHe-
HVE 1 MepeceyveHne cobbITUIi. HecoBmecTHble cobbiTusa. dopmyna
C/TIOXKEHUS BepOATHOCTEN. YCNnoBHAsA BEPOATHOCTb. MNpaBnao ymHo-



YKeHUs. HesaBucuMble co6biTUA. peacTaBneHMe aKCnepuMeHTa
B BUe Aepesa. PelleHne 3a4a4 Ha HaXoXKeHe BePOsATHOCTel ¢ no-
MOLLbIO AepeBa CrlyvaiiHoOro aKCnepuMeHTa, Avarpamm diinepa.

9 Kknacc

MpencTaBneHne JaHHbIX B BUAe Tabnuvu, gnarpamm, rpadukos,
MHTepnpeTauns AaHHbIX. UTeHne 1 nocTpoeHmne Tabnuy, guarpamm,
rpacmKoB Mo peasibHbIM JaHHbIM.

MepecTaHOBKM U hakTopuan. CouveTaHMUs U YMCI0 CoYeTaHWiA.
TpeyronbHuK Mackans. PelleHne 3aa4 ¢ UCNO/Ib30BaHMEM KOMOU-
HaTOPUKW.

MeomeTpmnyeckasn BepOATHOCTb. CriyyaliHblii BbI6GOP TOUKU U3 (hn-
rypbl Ha NJI0CKOCTU, M3 OTpe3Ka U U3 Ayrn OKPY>XXHOCTMW.

McnbiTaHmne. Ycnex n Heygada. Cepus vcnblTaHUIA J0 MEPBOro
ycnexa. Cepusi ucnoitTaHnii BepHynin. BepoATHOCTW cObbITUI B ce-
pyn ucnblTaHWin BepHynnu.

CnyualiHasa BenuunHa 1 pacrpegeneHe BepossTHocTelh. MaTema-
TUYecKoe OXugaHue u gucriepcvs. MpuMepbl MaTeMaTU4YeCKOro
OKMAaHUA KaK TeopeTUYECKOro CpefaHEero 3Ha4yeHWs BeSIMUMHBI.
MaTeMaTMUecKoe OXuUaHWe U AUCNEPCUS C/yYalHOW BesIMYMHBI
«4MCN0 YCNEXOB B CEPUM UCMbITaHUN BepHynnn».

MoHATMe 0 3akoHe 60MbLUIMX uYucen. V3mepeHne BepOATHOCTEA
C MOMOLLbI YacToT. Ponb M 3HayeHMe 3aKoHa 60nbLUMX 4Yucen B
npupoge n obuiecTse.

NNAHWUPYEMBIE MPEAMETHBLIE PE3Y/IbTAThHl OCBOEHWUS MPUMEPHOW
PABOYE MPOrPAMMbI KYPCA (MO FOOAM OBYYEHWSA)

MpefMeTHbIe pe3ysibTaTbl OCBOEHUSI Kypca «BeposaTHOCTL U cTa-
TUCTUKa» B 7—9 Knaccax XxapakKTepusyTcs cefyrowmnmm yMeH!-
AMU.

7 Knacc

mYutarte MHpopmaumio, npeacTaB/eHHy B Tabnuuax, Ha gua-
rpammax; npeacTaBnsATb JaHHble B BUAe Tabnwvy, cTpouTb Ama-
rpamMmbl (CTONOUKOBbIE (CTON6YaTbIE) N KPYroBble) N0 MaccuBam
3HaYeHW.

m OnucbiBaTb M MHTEPMNPETUPOBATL peasibHble YMC/O0Bble AaHHbIE,
npeactaB/fieHHble B Tabnuuax, Ha gnarpammax, rpagukax.

m //Icnosb3oBaTh AN ONUCAHUA AaHHbIX CTaTUCTUYECKME XapaKTe-
PUCTUKWN: cpegHee apudMeTUYeckoe, MeauaHa, Haubonbluee U
HaVMeHblLee 3HaYeHus, pasmMax.



m /IMeTb NMpeAcTaB/IeHNe O C/TyHanHOM N3MEHUMBOCTU Ha NpUMepax
UeH, (U3NYECKUX BE/IMYUH, AHTPOMOMETPUYECKUX AAHHBIX;
UMeTb NMpPeACTaB/IEHMNE O CTATUCTUYECKOW YCTOMYMBOCTM.

8 Kknacc

m/13BneKkatb 1 Npeobpa3oBbiBaTb MHPOPMALMIO, MPEACTaB/IEHHYIO
B BUAe Tabnuu, anarpamm, rpamkoB; NpeacTaBNATb AaHHble B
Buae tabnuy, anarpamm, rpaukos.

m OnucbiBaTb AaHHble C MOMOLLbID CTAaTUCTUUYECKUX MoKasaTesiei:
cpegHMX 3HaYeHU M Mep paccenBaHuA (pasmax, Aucnepcmsa u
CTaHOapTHOe OTKJ/IOHEHWUe).

mHaxoagnTb 4acToTbl YMC/IOBbLIX 3HAYEHUI WU 4YaCTOTbl COOLITUNA,
B TOM 4mMcfne No pesynbTatam U3MEPEHUA 1 HabMroaeHWNA.

mHaxoanTb BEPOSTHOCTU Cly4YaHbIX COObITUI B OMblTax, 3Has Be-
POATHOCTWU 3NeMeHTapHbIX CO6bITUIA, B TOM u4ucC/ie B OMblTax
C PaBHOBO3MOXHbIMW 3/1IEMEHTaPHbIMU COObITUSMMN.

m /icnosb3oBaThb rpadunyeckne Mogenn: AepeBo ciayyaliHoro aKcre-
puUMeHTa, Auarpammbl Siinepa, ynucnoBas npsmas.

m OnepupoBaTb MOHATUSMWU: MHOXXECTBO, MOAMHOXeCTBO; BbIMoO/I-
HATb onepauvn Haj MHOXXeCcTBamu: 00beMHEHNE, MepeceyeHue,
[JOMOSTHEHWNE; NEPEeYUCNATb 3/IeMEHTbI MHOXECTB; MPUMEHATb
CBOWCTBA MHOXECTB.

m //Icnonb3oBaTb rpauyeckoe npeacTaBieHNe MHOXKECTB U CBA3el
MEeXAY HUMW A1 ONUCaHWSA NPOLLECCOB U SABMEHWUIA, B TOM YunC/ie
npuv peLleHnn 3agayvy u3 Apyrnx y4yebHbIX MpeamMeToB U KypCoB.

9 Knacc

m/13BneKkatb 1 Npeobpa3oBbiBaTb MHGPOPMALMIO, MPeACTaB/IEHHYIO
B pa3/INYHbIX NCTOUYHMKAX B BUAe Tabnuy, aMarpaMmm, rparkos;
npeAcTaBnsATb AaHHble B BUAe Tabnuu, guarpamm, rpadukos.

mPewaTtb 3aga4n opraHM3oBaHHbIM NepebopoM BapMaHTOB, a Tak-
>Ke ¢ MCNofib30BaHMEM KOMOWHATOPHbIX NMPaBui U METO/OB.

ml/icrnonb3oBaTh ONUcCATENlbHbIE XapaKTEPUCTUKU A1 MacCUBOB
UYMC/IOBLIX JAHHbIX, B TOM YMC/le CpefHVe 3HAYEHUS U Mepbl pac-
cenmBaHus.

mHaxoauTb 4acToTbl 3HAYeHUA U YacTOTbl COObITUSA, B TOM Yucsle
NnoNb3ysAchb pesysibTartaMy NPoBeAEHHbIX U3MEPEHUIA 1 Habnwoge-
HUIA.

mHaxoanTb BEPOSATHOCTU C/yYalHbIX COObITUM B N3YYEHHbIX OMbl-
Tax, B TOM 4uC/le B OMbITax ¢ PpAaBHOBO3MOXXHbIMU 3/1eMEHTapPHbI-
MW COBLITUSAMU, B CEPUAX UCMbITAHUIA A0 NEPBOro ycnexa, B ce-
pusix ucnbiTaHuii BepHynnu.



m/IMeTb NpPeACcTaB/ieHVE 0 C/ly4YaliHOW BenM4MHE U O pacnpegesne-
HUW BEPOATHOCTEIA.

m/IMeTb NpefCcTaB/ieHME 0 3aKOHE 60/IbLLINX YMCeN Kak 0 NposiBie-
HUN 3aKOHOMEPHOCTU B C/lyYaiiHO M3MEHUYMBOCTU U O PO 3a-
KOHa 60/1bLUNX YMCEesT B NMPUPOAE M O6LLECTBeE.
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7 knacc (He meHee 34 u)

HassaHue
pasgena (Tembl)
(umncno yvacoB)

[NpeactasneHve
JaHHbIX
(79

OnucatenbHasa
cTraTucTuka
(84)

OCHOBHOe cofiepykaHue

MpeacrasneHne fJaHHbIX B Tabnu-
uax. [llpakTu4yeckne BblUUCIEHUSA
no TabsiMYHbIM AaHHbIM. 13Bneye-
HVYEe U UHTeprnpeTauns TabnnyHbIX
JaHHbIX. [MpakTnyeckasn paboTta
«Tabnuubl».

pacmyeckoe npefcTaBieHVe [aH-
HbIX B BUAe KPYroBbIX, CTO/I6MKO-
BbIX (cTon64yarbix) gnarpamm. Yre-
HVe 1 nocTpoeHve anarpamm. Mpu-
Mepbl AeMorpadnyecKnx guarpamm.
MpakTnyeckana pab6oTta «narpam-
MbI»

Yuncnosble Habopbl. CpegHee apud-
MeTUYecKoe.

MepguaHa 4McnoBoro Habopa. Y cToi-
YMBOCTb MefMnaHbl.

MpakTnyeckaa pab6bota «CpefHue
3HaYeHns.

Haunb6onbliee v HauMeHbLLIEe 3HaYe-
HUA 4yncioBoro Habopa. Pa3max

XapaKTepucTuKa [esaTeNlbHOCTY 06yydatoLmxcs

OcBavBaTtb CMoco6bl NpeAcTaB/IEHUs cTaTUCTUYe-
CKMX AaHHbIX N YMC/OBbIX MacCUBOB C MOMOLLbHO
Tabnuy, 1 guarpamm ¢ UCMosib30BaHUEM aKTyasb-
HbIX M BaXKHbIX JaHHbIX (AeMorpaguyeckme aaH-
Hble, MPON3BOACTBO MPOMbILLMIEHHOW U CENbCKOXO-
3AACTBEHHOM MPOAYKLUUU, 06LLECTBEHHbIE N NPU-
poAHbIE ABMIEHUS).

M3yuaTb MeToabl paboTbl ¢ TABANYHLIMU U Fpadu-
YeCKMMWU NPeAcTaBNeHUSMWN AaHHbIX C MOMOLLbH
LMPOBbLIX PECYPCOB B X0f€e MPaKTUYECKUX paboT

OcBauvBaTtb MOHATMA: YMCI0BOM Habop, mepa LeH-
TpaNbHOW TeHAeHUUM (Mepa LeHTpa), B TOM 4unc/e
cpefiHee apuMmeTMYeCKoe, MeamaHa.

OnucbiBaTb CTaTUCTUYECKNE AaHHble C MOMOLLbIO
cpedHero apugmeTnyeckoro n megmaHbel. PewaTb
3ajaun.

M3yyaTb cBOMCTBA CpegHUX, B TOM 4yucae ¢ NOMO-
Wbl0 LMAPOBbLIX PECYPCOB, B X0A4e MPaKTUYeCKUX
pabor.



ewnediodu senoged weHdawmdl|

HassaHve
pasgena (TemMbl)
(umncno yacoB)

CnyJaliHasa 3MeH-
UMBOCTb
(6 4)

BeeneHve B Teopuito
rpacos
(4 4)

OcHOBHOe cofep>kaHvie

Cnyu4aliHaa M3MeHYMBOCTb (Mpume-
pbl). YacToTa 3HayeHUli B mMaccuBe
baHHbIX. pynnuposka. 'ncrtorpam-
Mbl.

MpakTnyeckas pabota «Cny4yaiiHas
VM3MEHYMBOCTbLY»

Mpad, BepwinHa, pebpo. MNMpeactas-
NeHve 3afjavn Cc MoMoLLbio rpada.
CteneHb (BaseHTHOCTb) BepLUMHBI.
Yncno pébep 1 cymmapHasi cteneHb
BepwuH. Lenb v uukn. MNyTb B rpa-
de. TpeactaBneHVe 0 CBA3HOCTU
rpajga. O6xop rpada (sisiepoB
nyTb). MNpeactaBneHne 06 opuUeHTU-
poBaHHbIX rpadax

XapaKTepuctuka gesaTesibHoCTU o6yqa|0u.|,|/|xc;|

OcBavBaTb MOHSTUSA: HaMGOsblUEe U HaVMeHbLLee
3HAUYeHWs YNC/I0BOTO MaccvBa, pasmax.

Peluatb 3agaun Ha BbiGop cnocoba onucaHus AaH-
HbIX B COOTBETCTBMW C MPUPOAOIA AaHHbLIX U LEens-
MU UccreaoBaHus

OcBaviBaTb MOHATUA: YacToTa 3HAYeHWU B MaccuBe
[JaHHbIX, TPYNMNMPOBKa AaHHbIX, TMCTOrpamma.
CTpouTb 1 aHaNM3npoBaTb rMCTOrpaMmel, Noadu-
paTb NoAXoAAWMNA Wwar rpynnmpoBKuU.
OcBaviBaTb rpaguyeckme npeacTaBfeHUs pasHbIX
BMAOB C/ly4YaliHOW M3MEHYMBOCTU, B TOM 4uC/e ¢
NoMOLL b0 LIMGPOBLIX PECYPCOB, B X0Ae NMpaKTuye-
CKOW paboTbl

OcBavBaTb MOHATUSA: rpad, BeplimHa rpada, pe-
6po rpada, cTeneHb (BasIeHTHOCTb BEPLUUHBI), Lemnb
N LUK,

OcBaviBaTb MOHATUA: NyTb B rpade, arsepos NyThb,
06xoa rpaca, opueHTUPOBaHHbIN rpad.

Pelwatb 3aga4m Ha MOUCK CYMMbl CTereHen Bep-
WuH rpaca, Ha nouck obxofa rpaca, Ha MOUCK
nyTel B OPUEHTMPOBAHHbIX rpadgax.

OcBaviBaTb crocobbl NpeAcTaBfieHNs 3a4a4 n3 Kyp-
ca anrebpbl, reomeTpmMun, TEOPUW BEPOATHOCTEN,
Apyrux npeaMeToB C MomoLbio rpados (KapThbl,
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BeposiTHOCTb 1 Ya-
cToTa c/iyyarHoro
cobbiTUA

(4 )

0O606LegHNE, KOH-
Tposb
(54)

Cny4aliHbli  onNbIT U cAyYariHoe
cobbITMe. BepoATHOCTb M 4acToTa
co6bITMA. Pofb MasnioBepOATHbIX U
NPaKTUYeCKN [OCTOBEPHbIX COObI-
TuiAi B npupoge n B obuiecTBe. Mo-
HeTa U WrpasibHasi KOCTb B Teopum
BEPOATHOCTEN.

MpakTuyeckasa pab6ota «YactoTa
BbINageHUs opna»

lMpeactaBneHne paHHbIX. Onuca-
TeflbHas ctaTtucTuka. BeposTHOCTb
cnyyaiiHoro cobbITns

CXEMbI, 3/IEKTPUUYECKUE Lenu, (yHKLUUNOHA/IbHbIE
COOTBETCTBUS) HA NMpUMepax

OcBamBaTtb MOHATUSA: CAy4YalHbIA ONbIT W cny4Yarn-
Hoe cobbiTMe, MasioBEPOATHOE M MPaKTUYeCKn [0-
CTOBEepHOe Cob6bITHE.

M3yyaTb 3HAUMMOCTb MasloBEPOSATHbIX COBbLITUIA B
npupoge v obuiecTBe Ha BadKHbIX NpumMepax (aBa-
pun, HecyacTHble C/yyaw, 3awmuTa NnepcoHasibHon
MHpopMaLmn, nepegada gaHHbIX).

M3yyaTb posib KNaccMyecKnx BepOATHOCTHbLIX MO-
Jeneil (MOHeTa, UrpasibHast KoCcTb) B TeOPUM Bepo-
ATHOCTel.

Habnwogate n m3yyatb 4acToTy CcobbITWIA B Mpo-
CTbIX 3KCMEpMMeHTax, B TOM 4MC/e C MOMOLLbIO
LM pPOBbIX PeCYpCoB, B Xo4e NPaKTU4ecKoli paboTbl

HOBTOpHTb n3ydyeHHoe u BbICTPpaunBaTb cucrtemy
3HaHWUM.

Pewartb 3afa4ynm Ha npeacTaBfeHWe U onucaHue
flaHHbIX C MOMOLW b NU3YUYeHHbIX XapaKTePUCTUK.
O6eyxaaTh MPUMEPbI cnyyaliHbiX cobbITUI, Mano-
BEPOATHBLIX W MPaKTUYeCKN A0CTOBEPHbLIX cayyali-
HbIX CO6GbITUIA, UX PON B MPUPOJE U XU3HU 4esno-
BeKa



ewnediodu senoged weHdawmdl|

HassaHve
pasgena (TemMbl)
(uncno yacos)

MoBTOpeHMe Kypca
7 Knacca
(4 4)

OnuvcaresibHasa cTa-
TncTnKa. PacceuvBa-
HMe JaHHbIX

(4 4)

MHoXKecTBa
(C))

OcHOBHOe cofep>kaHvie

lMpeactaBneHne paHHbIX. Onuca-
TenbHasA cTaTuctuMka. CriyyaHas
M3MeH4YNBOCTb. CpefiHME YMC/I0BOr0
Habopa.

CnyualiiHble cobbITUA. BepoaTHoCcTH
M yacToTbl. Krnaccuyeckme mogenv
TEOPMN BepoATHOCTEN: MoHeTa W
urpasibHaa KocTb

OTkNOHeHUa. [ucnepcns 4nCi0BO-
ro Habopa. CraHAapTHOe OTK/IOHe-
HVe 4MCcnoBOro Habopa. [Jwmarpam-
Mbl paccenBaHus

MHo>ecTBO, nogMHOXecTBo. Ore-
pauuMn Hag MHOXecTBaMu: o6benu-
HeHwue, rnepeceyeHvie,  [OMNosHe-
Hue.

XapaKTepucTuka aesaTesibHoCTU 06yL|a|ou.u/|xc;|

MoBTOPSATbL M3YyUeHHOE W BbICTpamBaTb CUCTEMY
3HaHWNA.

PellaTb 3agaun Ha npeacTaB/ieHUE W onucaHue
[aHHbIX C MOMOLLbI0 M3YYEeHHbIX XapaKTePUCTUK.
PellaTb 3aga4n Ha NpeAacTaBfieHMe rpynnupoBaH-
HbIX AAHHbIX W ONMucaHue c/ydyaiHoOn N3MEHYNBO-
CTW.

PellaTb 3aga4un Ha onpegeneHne 4acToTbl cny4vai-
HbIX COObITUIA, 06CYKAEHME NPUMEPOB CNyYaliHbIX
COObITUIA, MaNOBEPOSTHLIX N MPaKTUUYECKN A0CTO-
BEPHbIX CAyYaliHbIX cOBbITUI, UX PoNN B NpUpoae
M YXM3HU YesioBeKa

OcBavBaTb MOHATUS: AUCMEPCUS U CTaHAapTHoe
OTKJ/IOHEHME, UCMO/Ib30BaTb 3TU XapaKTepUCTUKU
[1S1 OMUCaHUST paccenBaHUs AaHHbIX.

BblaBuratb runoTesbl 06 OTCYTCTBUM WU Hanu-
UMK CBSA3W MO AMarpaMMamM paccenBaHWs.
CTpouTb AMarpaMMbl pPaccevBaHUs MO MMEKLNM-
Csl JaHHbIM, B TOM YKMC/Ie C MOMOLLbIO KOMMbOTEPA

OcBaviBaTb MOHATUSA: MHOXXECTBO, 3/IEMEHT MHOXXe-
CTBa, NOAMHOXXECTBO.

BbINonHATL onepaunni Hag MHOXXeCcTBaMu: obbe-
AnHeHne, nepeceyeHme, A0MOJ/IHEHUE.
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BepoaTtHoCTb
Cny4aiiHoro
cobbITHA

(6 4)

BBefieHVie B Teopuio

rpacos
(4 4)

CaolicTBa onepauuii Haj MHOXe-
cTBaMW: nepemMecTUTesbHOe, couye-
TatenbHoe, pacnpegenuTenbHoe,
BK/IOUYEHUSA.

Fpathuueckoe npepcTtaBreHMe MHO-
XKEeCcTB

OnemeHTapHble co6bITUA. Criyyail-
Hble co6bITMA. BnaronpmATcTByHO-
LLMe 3/1IeMeHTapHbIe cobbITUA. Bepo-
ATHOCTW COBbITUI. ONbITbI C PaBHO-
BO3MOXXHbIMU afieMeHTapHbIMU
cobbITAMU. CnyyariHbll BbIGOP.
MpakTnyeckas pabota «OnbITbl C
paBHOBO3MOXXHbIMW 3/1eMeHTapHbI-
MW COBbITUAMUNY

[Jepeso. CsoiicTBa gepeBa: efuvH-
CTBEHHOCTb MYyTW, CyLlecTBOBaHWe
BMCAYel BEPLUMHbI, CBA3b MeXay
4YMCNOM BEPLUNH U 4Yuc/IoM pEGep.
MpaBnno yMHOXeHUA

Mcnonb3oBaThb ceoiicTBa: nepemecTUTeNbHOe, CO-
yeTaTe/NlbHOe, pacnpeAennTenbHoe, BKAOYEHUS.
Mcnonb3oBaThb rpaguueckoe npeactaBiieHUe MHO-
XXecTB MpW ONUCaHWN peasibHbIX NMPOLLECCOB U SAB-
neHwni, Npun peweHMn 3ajgad M3 APYrux ydyebHbIX
npegMeToB U KypcoB

OcBavBaTb MOHATUSA: 3/IEMeHTapHoe cobbiTue, Cry-
yariHoe cobblTMe KaK COBOKYMHOCTb 6/1aronpusT-
CTBYIOLWMX 3/1eMEHTAPHbLIX COObITUIA, pPaBHOBO3-
MO>XHblI€ 3/1eMeHTapHble CO6bITUS.

PellaTb 3a4aun Ha BbIYUC/IEHWE BEPOATHOCTEN CO-
6bITMIA N0 BEPOATHOCTAM 3/1IeMEHTAPHbIX COBbLITUN
crlyyaiHoro onbiTa.

PellaTb 3a4aun Ha BblYUC/IEHWE BEPOATHOCTEN CO-
6bITWIA B OMbITax C PABHOBO3MOXXHbIMW 3/1IeMeHTap-
HbIMU CO6bLITUSIMU, B TOM 4YMC/le C MOMOLLbI KOM-
nbtoTepa.

MpoBOANTL N N3yYaTb ONbITbl C PABHOBO3MOXHbI-
MW 3/1IEMEHTaPHbLIMU COOLITUAMMN (C NCMO/Ib30BaAHUN-
€M MOHET, UrpasibHbIX KOCTeW, Apyrux Mogesneit)
B X0fle NpaKTU4ecKol paboTbl

OcBaviBaTb NOHATUSA: AepeBo Kak rpad 6e3 unkna,
BMUCsYasA BeplumHa (NUCT), BeTBb fepeBa, MyTb B
Jepese, AnameTp fepeBsa.

M3yuaTb cBOMCTBA fepeBa: CyLlecTBOBaHME BUCS-
Yell BEPLUMHbI, eANHCTBEHHOCTb NMYTU MEXAY ABY-
MS BEpPLUMHAMW, CBA3b MeXXAy YMC/IOM BEPLUMH U
ymcriom péodep.



00T

ennwedlodu senoged seHdawwmd]

HassaHve
pasgena (TemMbl)
(uncno yvacos)

CnyyJaiiHble
cobbITUSA
(84)

OcHOBHOe cogep>kaHue

MpoTmBonosioXHoe cobbiTne. Auna-
rpamma Oiinepa. O6begviHeHME U
nepeceyeHne cobbITin. HecoBmecT-
Hble co6bITMA. Popmyna CrI0XKeHNA
BeposATHOCTe. [paBnio0 yMHOXe-
HWS BEPOATHOCTel. Yc/oBHas Bepo-
ATHOCTb. He3aBucuMmble co6bITUS.
MpeacTaBneHve cnyyarHOro aKcre-
puMeHTa B BUe [epesa

XapaKTepucTuka geaTtesibHoOCTU o6yqarou.|,|/|xc;|

PelwaTb 3aAaun Ha MOWCK W NepeyvnciieHne nyTei
B [lepeBe, OnpejesieHVe Yncnia BeplnuH uin pébep
B AepeBe, 06xof GMHAPHOIO fepeBa, B TOM Yuc/le ¢
NPYMEHEHWEM MpPaBuUia YMHOXeHUS

OcBaviBaTb MOHATUS: B3aMMHO NMPOTUBOMOJIOXKHbIE
cobbITMA, onepauun Hag cobbITUAMU, 00beAnHe-
HVE W nepeceyeHne cobbITUIA, guarpamma diinepa
(Slinepa—BeHHa), COBMECTHblE N HECOBMECTHbIE
coobITUSA.

MN3yuyaTb TeOpeMbl 0 BEPOATHOCTM 06bEeANHEHUS
OBYX CO6bITUI ((hOPMYbl CNOXKEHUS BEPOSATHO-
cTen).

Pewartb 3agaun, B TOM 4uC/ie TEKCTOBbIE 3a4aqun
Ha onpegeneHWe BEPOATHOCTEN 06beguIHEHUS W
nepeceyveHnsi cOObITUIA C MOMOLLbIO YUCITOBOW MpS-
MO, amnarpamm 3diinepa, (opMysibl CNIOXKEHUS Be-
POSATHOCTEA.

OcBaviBaTb MOHATUA: MPaBU/I0 YMHOXEHUSA BeEPO-
ATHOCTel, yCcNoBHas BEpPOSITHOCTb, HEe3aBUCUMbIE
co6bITUA AepeBO C/IyyaiiHOro onbITa.

M3yuaTb cBolicTBa (onpenesieHUs) He3aBUCUMbIX
COObITUNA.

Pewatb 3agaun Ha onpegeneHne 1 UCNosib3oBaHne
He3aBUCUMbIX COObLITUN.
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T0T

O606LLeHVE,
KOHTPO/Ib
(44

lMpeactaBneHve pgaHHbIX. Onuca-
TefibHas ctatucTuka. pagbl. Bepo-
ATHOCTb CAly4yanHoro cobbiTns. dne-
MEHTbI KOMOUHAaTOPUKU

Pelwiatb 3aAayM Ha MOUCK BepoOSTHOCTEW, B TOM
umncnie YCroBHbIX, C MCMO/Ib30BaHMEM [epeBa cny-
yarHoro onbitTa

MoBTOPSATbL M3YyUEHHOE W BbICTpaMBaTb CUCTEMY
3HaHWUIA.

PelwwaTb 3aga4n Ha npeacTaB/ieHUE W onucaHue
[aHHbIX C NMOMOLLbI M3YUYeHHbIX XapaKTEPUCTUK.
PelaTb 3a4a4m ¢ NpUMeHeHNeM rpados.

PeluaTb 3aa4M Ha HaxoXXaeHe BepPOATHOCTY Cy-
YalHoOro cobbITUS MO BEPOATHOCTAM 3/ieMeHTap-
HbIX CO6bITUI, B TOM YMC/ie B OMbITax ¢ PaBHOBO3-
MO>XHbIMW 3/1IEMEHTAPHLIMU COBLITUSAMMU.

PellaTb 3agauy Ha HaxoX[eHWe BeposTHOCTel
06beguHEeHMsT U NepeceyeHnst CobbITUIA, B TOM YKC-
/e HE3aBUCUMBbIX, C UCMOJIb30BAHMEM IFpanyecKmnx
npeacTaBneHNn N fepesa Crly4yaiHOro onbITa.
PelwaTb 3agauM Ha nepeuncnieHMe KoM6uHauwni
(4Mcna nepecTaHOBOK, umMcna CoYeTaHMii), Ha Ha-
XO0XK[lEHMNE BEPOSITHOCTEN COBLITUI C NPUMEHEHMEM
KOMGWUHATOPUKK, B TOM 4Uuc/ie ¢ UCNONb30BaHUEM
TpeyronbHMKa Mackans



[40)

ennwedlodu senoged weHdawwmdl]

HassaHve
pasgena (TemMbl)
(uncno yacos)

lMoBTOpEHMe Kypca
8 Kknacca
(4 4)

9nemMeHTbl KOM6U-
HaTOpPUKU
(4 4)

OCHOBHOEe cogep>kaHue

lMpeactaBneHne paHHbIX. Onuca-
TenbHas cTatucTuka. Onepauumn
Hag cobbITUAMKN. He3aBMCMMOCTb
cobbITUIA

KombuHaTtopHoe npaBusio YMHOXe-
HuA. [lepectaHoBKW. dakTopuan.
CoyeTaHUsT N UUCNO COYETaHWIA.
TpeyronbHuk MNackans. lNpakTtuye-
cKas pabota «BbluncneHmne BepoAT-
HOCTEA C MCMNO/Ib30BaHVMEM KOMOGU-
HaTOPHbIX PYHKLUWIA 31EKTPOHHbIX
Tabnmu»

XapaKTepucTuka geartesibHoCTU 06yqarou.|,|/|xc;|

MoBTOPATL M3YYEHHOE U BbICTpauBaTb CUCTEMY
3HaHWUNA.

PelwaTb 3aga4un Ha npeAcTaBfieHUe W onucaHue
[aHHbIX.

PewaTb 3afjaus Ha HaxoXXeHWe BeposATHOCTel
06beaVHEHNsT U NepeceyeHmnst cobbITUIA, B TOM YKUC-
e HeE3aBUCUMBbIX, C UCMO/Ib30BaHMEM FpanNUecKmnx
npeacTaBneHNn N gepesa cny4vaiiHoro onbita.
PelwaTb 3agaun Ha nepeyncrieHne KoMGuHaL Wi
(yMcna nepecTaHOBOK, umMc/ia codeTaHuii), Ha Ha-
XOXKAEHNE BEPOSITHOCTEN COBLITUI C MPYMEHEHMEM
KOMOWUHATOPUKM, B TOM 4UuUC/le C UCNOIb30BAHUEM
TpeyronbHMKa Mackans

OcBavBaTb MOHATUA: KOMOMHATOPHOE NpPaBuIo
YMHOXKEeHUSA, yrnopsfoyeHHaa napa, TpoMka 06b-
€KTOB, MepecTaHOBKa, (hakTopuan uyucna, coyeta-
HWe, YMC0 coveTaHuii, TpeyronbHUK lMackans.
PelaTb 3agaun Ha NepeymncrieHne ynopsgodeHHbIX
nap, TPoek, mnepeyncreHne NepecTaHOBOK W couye-
TaHWA 3/1eMEHTOB Pas/INYHbIX MHOXECTB.

PelwiaTe 3aga4n Ha NpYMEHEHMEe YmMcia codeTaHui
B anrebpe (cokpalléHHoe YMHOXeHUe, 6UHOM Hblo-
TOHA).



eomeTpuHecKas
BEPOSTHOCTb
(44)
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McnbiTaHna
BepHynnn
64

CnyyaiiHas
BE/IMUMHA
(6 4)

€0T

eomeTpryecKas BEpOATHOCTb. Cny-
yariHbIA BbIGOP TOYKWM U3 Urypsbl
Ha MJI0CKOCTU, 13 0Tpe3Ka, U3 Ayru
OKPY>XHOCTU

VcnbiTaHue. Ycnex v Heypada. Ce-
pusa UcnbITaHWIA [0 NepBOro ycnexa.
VcnbiTaHua BepHynnn. BepoaTHo-
CTU COObITUA B CEPUU UCMbITAHUM
BepHynnu. lMpakTundyeckasd paboTta
«cnbiTaHua BepHynnu»

CnyuvaliHas BefMuYMHa W pacnpeje-
NleHNe BepoATHOCTell. MaTematu-
4Yeckoe O0XugaHuve U aucnepcus
cnyyariHoii  Benu4uuHbl.  Mpumepsl
MaTemMaTU4ecKoro OXugaHus Kak

PelwaTtb, NpyMeHAs KOMOMHATOPUKY, 3ajayn Ha
BblUMC/IEHVEe BEPOSATHOCTeN, B TOM yuc/ie ¢ Momo-
b0 3NEKTPOHHbIX Tabnvy, B Xo4e NPaKTUYecKom
paboThbl

OcBaviBaTh NOHSITE FEOMETPUYECKO BEPOSTHOCTMN.
PellaTb 33auM Ha HaxoXAeHWe BeposTHOCTEN B
onbiTax, NPeacTaBUMbIX Kak BbiGOp TOUEK U3 MHO-
royrosibHMKa, Kpyra, oTpe3ka uim fyr oKpy><Ho-
CTW, YMC/IOBOTO MPOMEXYTKA

OcBavBaTb MOHATUSA: UCMbITaHWE, 3/1EMeHTapHoe
cobbITVe B UCNbITaHUKU (YCrex M Heygada), cepus
ncnbITaHWA, HacTynsieHVe NepBoro ycnexa (Heyaa-
4m), cepusa mncnbiTaHUn BepHynnw.

PeluaTb 3aga4m Ha HaxoXKaeHne BepoATHOCTEN co-
6bITMIA B CEPUM UCMbITAHWIA [0 MepBOro ycnexa, B
TOM 4ucne ¢ NprMMeHeHeM (hOpMy/ibl CYMMbI Feo-
MEeTPMYECKON MPOrpeccum.

PewaTtb 3agauy Ha HaxoXeHwe BepoSATHOCTel
3/1eMeHTapHbIX CO6bITUIA B cepun ucnbiTaHnii bep-
HY/NINW, Ha HaxoXXAeHWe BepoATHOCTW onpeaenéH-
HOrO0 YKnc/a ycnexoB B CEPUN UCMbITaHW BepHyniu.
M3yuaTb B xode MpPakTU4YecKol paboTbl, B TOM
yucne ¢ NOMOLLBIO LNPOBLIX pecypcoB, CBOMCTBA
BEPOSATHOCTU B CEPUM UCMbITaHU BepHynnn

OcBOUTb MOHATUS: C/y4daliHasi BenNuuuHa, 3Haude-
HWe c/lyYaiHOM BeNWUUHbI, pacnpegeneHne Bepo-
ATHOCTEW.

M3yuaTb 1 06Cy»KaaTb NPUMEpPbI AUCKPETHbLIX U He-
NpepbIBHbIX cAy4YaliHbiX BeNNUUH (POCT, BEC Yeso-



70T

ennwedlodu senoged seHdawwmd]

HassaHve
pasgena (TemMbl)
(umncno yacoB)

OcHOBHOEe cogep>kaHue

TEOpPeTUYECKOro CPefHEero 3Ha4yeHust
BE/IUYUNHBI.

MoHsATUE 0 3aKOHEe 60/1bLUNX YMCcen.
M3mepeHne BepoATHOCTE C MOMO-
Wbl yacTtoT. lNpumeHeHne 3akKoHa
60NbLINX Ynucen

XapaKTepucTuka geartesibHoCTU 06yqarou.|,|/|xc;|

BEKA, YMC/MIEHHOCTb HaceneHwus, gpyrue M3MeHuu-
Bble Be/IMUMHbI, paccMaTpmBaBLUMecs B Kypce cTa-
TUCTUKN), MOAE/bHbIX C/yYalHbIX BE/INYMH, CBS-
3aHHbIX CO C/ly4yalHbIMW onbiTamMun (6pocaHue Mo-
HeTbl, UTPaJIbHOM KOCTWU, CO C/lyYairiHbIM BbIGOPOM
T N).

OcBavBaTb MOHATUA: MareMaTU4ecKoe OXuiaHue
Cry4aliHol BEe/IMYMHbBI KaK TeopeTuyeckoe cpegHee
3HaueHWe, AMCMEepPCUs CAydYaliHOM BeNnYuHbI Kak
aHas10r gucnepcmn 4McnoBoro Habopa.

PelwaTb 3ag4a4mn Ha BblUMC/IeHE MaTEMATMYECKOT0
0KMAAHUA U AUCNepcun AUCKPETHOM CriydanHoi
BE/IMYMHbI MO 3afaHHOMY pacnpefesieHnio, B TOM
yucne 3agay, CBA3aHHbIX CO CTpaxoBaHMeM W oTe-
pesmu.

3HaKOMUTLCA C MaTeMaTUUYeCKUM OXUAaHWEM U
Auncnepcren HEKOTOPbIX pacnpedeneHwn, B ToM
yucne pacnpegeneHUs  criydyaiHOA  BEIMYUUHBI
«4YNCNO YCMEXOB» B CEPUU UCMbITaHWUA BepHynnn.
M3yuaTb 4acToTy co6bITUSA B MOBTOPSIOLUXCA CAY-
YalHbIX OMbITax Kak CcAyyariHyl BefMyuHYy.
3HaKOMUTbLCA € 3aKOHOM 60/1bLLIVX Yncen (B dhopme
BepHynnun): nNpu 607bLIOM 4YMCAe OMbITOB YacToTa
co6bITUA 6/1M3Ka K ero BEPOSATHOCTH.

PeluaTb 3aga4m Ha U3MepeHne BepPOATHOCTEN € Mo-
MOLLLbIO YacToT.
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O6ey>XXaaTh ponb 3aKoHa 601bWUX YKUCEN B 060CHO-
BaHWM 4YacCTOTHOro MeTofa M3MeEpPeHUs BeposiTHO-
cTen.

O6cy)XaaTb 3aKoH 60MbWIMX YUCENT KaK MposiB/ie-
HUe CTAaTUCTUYECKOM YCTOMUYMBOCTU B UBMEHUYMBBIX
SIB/IEHUAX, PONlb 3aKOHA 60NbLW KX YNCEN B Npupoae
M B XXWU3HU YyenoBeka

O606LLEeHME, MpeactaBneHne AaHHbIX. Onuca-  [OBTOPSiTb M3YYeHHOE W BbICTpauBaTb CUCTEMY
KOHTPO/Tb TeNbHas cTaTUcTUKa. BeposTHOCTb  3HAHWMIA.
(10 v) cnyyaiiHoro CcobbITUS.  OJIEMEHTbI Pewatb 3afjayM Ha npeAcTaB/ieHWe U onucaHue
KOM6UHATOpUKK. CryyaiiHble BEN-  AAHHBIX.
UMHbI 1 pacnpeaeneHns PellaTb 3afja4M Ha HaxoXXeHNe BepOATHOCTEl co-

ObITWIA, B TOM UKMc/le B OMbITax C PaBHOBO3MOXXHbI-
MU 3NneMeHTapHbIMU cobbITUAMMU, BepOFlTHOCTeVI
O6'be,DJ/IHeHVIF| n nepecevyeHnA Co6bITWIA, BbIYUC-
NIATb BEPOATHOCTWM B ONMbiTax C cepunamMmn cnyqaﬁ-
HbIX MCMbITAHWUN

Mpu paspaboTke pab6ouyeii NMporpaMMbl B TEMAaTUUYECKOM MAaHUPOBAHUM A0/KHbI 6bITh YUTEHbl BO3MOX-
HOCTM MCMOMIb30BAHUS 3MEeKTPOHHbIX (LU(PPOBbLIX) 06pa3oBaTeIbHbLIX PECYPCOB, ABAA UL NXCSA Y4e6HO-MeTO-
AVNYEeCKUMU MaTepuanamu (MynbTUMeAUiiHbIE MPOrpaMMmbl, 3/1IEKTPOHHbIE YUE6HUKM U 3afavyHUKU, 3NeK-
TPOHHble GUBMNOTEKN, BUPTyasibHble 1a6opaTopynun, UTPOBble MPOrpamMMbl, KOAMeKUUU LUgpoBbiX 06paso-
BaTes/IbHbIX PECYPCOB), UCMOJIb3YEMbIMU A/t 06yYeHUS M BOCAMTAHMUSA pasfinuyHbIX FPynn nosb3oBaTesnei,
npeAcTaB/ieHHbIMY B 3/1IEKTPOHHOM (LU(POBOM) BUAE U peasiu3ynlWnMmn ugakTnyeckme Bo3aMoXxXHoctn UKT,
coflep>XaHue KOTOpbIX COOTBETCTBYET 3aKOHOAAaTe/bCTBY 06 06pas3oBaHUu.



