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Pabouas nmporpamma no npeamery «Maremarukay ajJpecoBaHa IIIYXHM OOydaroIuMcs,
MOJTYYaIOIIUM OCHOBHOE 00111ee 0Opa3oBaHue.

[TporpamMma pa3paboTaHa Ha OCHOBE:

1. ®enepallbHOTO TOCYIapCTBEHHOTO 00pA30BaTEIBLHOTO CTaHAApTa OCHOBHOTO OOIIEro
o0pa3oBaHMs, YTBEpKACHHOTO pukazoM Munmnpocseuienus Poccuu ot 31.05.2021 1. Ne 287.

2. denepanbHOM aJaNTUPOBAHHON 00pa30BaTENBLHOW MPOrpaMMbl OCHOBHOTO OOIIIETO
o0pa3zoBaHHs Il OOYUAIONIMXCS C OTPAaHMYEHHBIMH BO3MOKHOCTSIMHU 3I0POBBSI, YTBEP)KICHHOM
npukazoM Munnpocsemenus Poccun ot 24.11.2022 . Ne 1025, ¢ u3meHnenusmu ot 1 ¢eBpans
2024 1. Ne67, ot 17 nrons 2024 roga Ne 495,

3. AnanTupoBaHHOW OCHOBHOW 0O0IIE00pa30BaTEILHON MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHHsd i OOydYaloIIMXCS C HapyHIeHUSAMH ciyxa (BapuaHT 1.2), yTBep)KIEeHHOM

npukazoM ['KOYKO «Kuposckas mkona-uatepaar» ot 30.08.2024 roma Ne 54.

HOACHUTEJIBHASA 3AIIMCKA

Maremaruka, SBISSICH OJHUM M3 CHUCTEMOOOpA3yIOMIMX MPEIMETOB  IIKOJIBHOTO
o0pa3oBaHUs, WUTpaeT BaXHYIO pPOJb B JMYHOCTHOM M KOTHUTUBHOM PAa3BUTHUU TIyXUX
oOyuatomuxcs. CopepikaHue JaHHOTO Kypca COJACHCTBYET Pa3BUTHIO JIOTHUECKOTO MBILIUICHUS,
OBJIQJICHUIO PALMOHAJIBHBIMM CIOCOOAMM M NpUEMAMU OCBOCHMS MaTeMaTHYecKOro 3HaHMS,
OCO3HAHHIO 3aKOHOB, KOTOPBIE JIE)KAT B OCHOBE M3y4YaeMbIX SIBJICHUM, a TAKXKE CYIIECTBYIOLIUX
B3aMMOCBSI3€ MKy SBICHUSIMHU.

3HaunTeNbHA PONb Kypca MaTeMaTHKU JJs OBJAQJCHUS TIYXHUMH OOy4YarolUMUCS
COLIMAJIbHBIMU KOMIETEHIIMSIMHU, BKJIIOYas CIOCOOHOCTh peliaTh 3HAUMMBIE JJi MOBCEIHEBHOU
KU3HU YEeJIOBEKAa NMPAKTMYECKHE 3aJaud, YMEHHME HCIOJIb30BaTh MPUOOpPETEHHBIE 3HAHUS JUIS
M3YUYEHHUS OKPYKaoIen AeCTBUTEIHLHOCTH.

ConepxaHue Kypca MaTeMaTHUKU SBISETCS BaXHBIM M JJISl YCHEIIHOTO OCBOEHHS
MPOTPaAMMHOTO MaTepHaja 1o APyruM y4eOHBIM JAUCHUILTUHAM, JJIS TPOJOIDKeHHUs 00y4YeHHUs B
CHCTEME HETPEPHIBHOTO 00pa30BaHus, ISl HOATOTOBKHU MOJIPACTAIOIIETO MOKOJIEHUS K TPYIOBOM
JEeSITeIbHOCTH — B CBSI3U C HEOCTIOPUMOM POJIbI0O MaTEMATUKH B HAYYHO-TEXHUYECKOM MpOTrpecce,
COBPEMEHHOM IIPOM3BOZCTBE, HAyKE.

Oobwan xapakmepucmuka yueonozo npeomema «Mamemamuxay.

VYyeOnas aucumniauHa «Marematuka» ocBauBaeTcs Ha ypoBHe OOO mo Bapuanty 1.2
AOII B mposoHTUpoBaHHbIE CPOKU: € 5 110 10 KIacchl BKIFOUUTENBHO.

OCHOBHBIMU JIUHMSMHU COZEpKaHHs y4yeOHoro kypca B 5—-10 kiaccax sIBISIOTCS

cienyromue: «Yucna W BBIUMCIEHUS», «AunreOpa» («AnreOpanueckue BbIPAXKECHU,
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«YpaBHEHUS U HepaBeHCTBa»), «DyHkimm», «leomerpus» («l'eomerpuyeckue (GUIypbl U HX
cBoOlcTBa», «/3MepeHre reoMeTpUYECKUX BEIUUUHY), « BEpOSITHOCTD M CTaTUCTHKAY.

Pa3BuTHe yka3zaHHBIX JIMHMI OCYIIECTBIIECTCS MapajuIeIbHO: KaXKJ1asi B COOTBETCTBUU C
COOCTBEHHOM JIOTMKOM, HO MPHU 3TOM B TECHOM B3auMoneicTBuu. Kpome Toro, ux o0beanHseT
JIOTUYECKasi COCTAaBIAIOLIAs, TPAAUIMOHHO MpUCYLlas MaTeMaTHKE M IPOHM3BIBAIOLIAsl BCE
MaTeMaTUYeCKUue Kypchl U cojepkarenbHbie nuHuH. ChopmymupoBannoe Bo ®I'OC OO0
TpeOOBaHUE «YMETb  ONEPUPOBATH MOHATUAMU:  ONpPEICJIEHHWE, AaKCHoMa, Teopema,
JI0Ka3aTeIbCTBO; YMEHHME pAaclO3HABAaTh HMCTHHHBIE M JIOKHBIC BBICKa3bIBAHMS, IPUBOAMTH
IIPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPULAHMS BBICKA3bIBAHUI» OTHOCHUTCS
KO BCEM KypcaMm, a (OpPMHUPOBAaHHE JIOTUYECKHMX YMEHHMH pacmpeaemsieTcs MO BCeM Trojam
oOyuenus Ha ypoBae OOO.

B npouecce ypokoB MaremMaTuky niiyxue oOydaroluecs: 3HAaKOMATCS C Pa3sHOOOPa3HBIMU
MaTeMaTHu4eCKUMHM MOHATUAMHU U TEPMHUHAMH, C MaTeMaTH4eCKoi (ppa3zeosoruei, 4to mo3BoseT
CTUMYJIMPOBaTh PEYEBOE Pa3BUTHE W TPEOOJIEBaTh €ro HepocTatku. M, HaoOopoT, Omaromaps
COBEpIICHCTBOBAHUIO CIIOBECHOW peuyd NPOUCXOAUT HauOosiee ITyOOKOE€ U OCHOBATEIbHOE
OCBOEHHME MaTeMaTUYeCKOro 3HaHus, popMUpOBaHHE aOCTPAKTHOIO MbllIUIeHUs. B naHHOI cBA3M
CyIIECTBEHHass poJib B OOy4YE€HUM MaTeMaTWKe NPUHAUIEKHUT CIOBY. B COOTBETCTBUH €O
cneun(ukoil  00pa30BaTEIbHO-KOPPEKIIMOHHON paboThl B XOA€ YPOKOB  MaTeMaTHKH
IpeaycMaTpuBaeTcsl MpeAbsBleHUe BepOaJbHBIX MHCTPYKIMH, OCTAHOBKA CIIOBECHBIX 3ajad,
noOyxJeHue OOyJaroIuXcsi K pacCyXAEHUSAM BCIyX, KOMMEHTHUPOBAHMIO BBIMOIHAEMBIX
NecTBUM, 00BSICHEHUIO OCYIIECTBIEHHBIX ONepaliii. YUuTenb JOJDKEH CO3/1aBaTh yCIOBUS, IIPU
KOTOPBIX y 0Oy4aroImuXcsi C HAapyIIEHHBIM CIyXOM OyIeT BO3HHKATh MOTPEOHOCTh B PEUEBOM
oOmleHUH JUId TOJAy4YyeHUs TOM WM MHOM Maremarudyeckod uHGOpMalMM, a TaKxke
IUIAHUPOBAHMSA,  BBIIIOJIHEHUS, IPOBEPKM  MPAKTUYECKUX  JEHUCTBUH  MaTeMaTH4ECKOIO
COJIEPIKAHMUSL.

KorautuBHast cocTapisromas Kypca MaTeMaTUKU MO3BOJISIET 00ECIIeUnTh Kak TpeOyeMblit
CTaH/IapTOM HeoOXoAuMbIil (0a30BbIi) ypOBEHb MaTeMaTHYECKOM MOJATOTOBKHU, TaK H
MOBBIIIIEHHBIN YPOBEHb, HEOOXOAUMBIN 151 yIIIyOlNEHHOTO U3YUEeHUs IIpeIMeETa.

Kypc Marematukn wuMeeT SpKO BBIPAKEHHYIO BOCIHUTATEIbHYIO HalpPaBICHHOCTb.
bnaromapst pa3HOOOpa3sHBIM BHIAM JeATENbHOCTH ©  (opmMaMm oOpraHuM3anuu  paboThI
oOydJarommxcsi Ha ypoKax MaTeMaTHK{ MPOUCXOAMT BOCIUTAHUE II€JIEyCTPEMIIEHHOCTH, BOJIH,
HaCTOMYMBOCTH, OCO3HAHHOM MOTPEOHOCTH TOBOAUTH HAYATOE /€TI0 0 KOHIIA. BBINOIHS Te min
UHBbIE 3aJaHMs, DIyxue oOydarolmecs OCO3HAIOT, YTO HEOpeXHOEe OTHOIIeHHE K padore,
OTCYTCTBHE COCPEIOTOUECHHOCTH MPH PEIICHUH PUMEPOB, 33a1a4, OCYIIECTBICHUN IpadUuecKux

paboT u Ap. o0ycloBIMBaeT BOZHUKHOBEHUE OMIMOOK. OCyIiecTBisis ASSITENLHOCTD B IPYMIE, B
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NOATpyMIax, mapax, oOy4arolrecs: ¢ HapyIIeHueM cilyXa y4yarcs OeCKOH(IUKTHBIM crioco0am
pereHust MPOOIEMHBIX CUTYAIMH, CIIOPHBIX BOIIPOCOB, MPUHATHIO HHOTO MHEHUS, YBAKCHHIO K
TOYKE 3PEHHS JPYTOTO YEIIOBEKA.

ConmepkaHrue ypOKOB MaTeMaTHKH I[IO3BOJISIET Takke o0OecrneunBaTh OSCTETHUECKOE
BO3JICMCTBHE HAa JTUYHOCTh, B YACTHOCTH, 3a CYET MPEIBSBICHHS AKKypaTHO BBITOTHEHHBIX
IUIAKTHYECKUX T0COOMH, aHain3a W300paKeHWU, TPEICTABICHHBIX B YYEeOHHMKE, BKIIOUYAs
reOMETPUYECKUIM MaTepHral.

OcBoeHre TIyXUMHU OOy4YalOIIMMHUCSA MPOTPaMMHOTO Marepuaia 10 MaTeMaTHUKe
OCYILECTBIIIETCS NPEHMYIIECTBEHHO Ha ypOKaxX IOJA PYKOBOACTBOM yuutensd. OnHako ams
MIPOYHOTO OCBOEHUS COAEP)KaHUS Kypca TpeOyeTcs NMpeayCMOTPETb PETYISPHOE BBHITIOTHEHUE
JIOMAITHUX 33JaHWH, WMCKIOYasi JHU TIPOBEICHHS KOHTPONBHBIX paboT. [lpm ompenenennun
cofiepaHusl 1 00bEéMa JOMAIIIHETO 3aJaHusl HEOOXOAMMO y4YeCTh HEAOMYyCTUMOCTh MEPerpy3Kku
00y4aronIXxcst yueOHbIM MaTepHaIOM.

[Iporpamma mpemycMaTpuBaeT OBJIAJCHHE TEMAaTHUYECKOW ¥ TEPMUHOJIOTHMYECKON
JIEKCUKH, KOTOpasi MODKHA BOWTH B CIIOBapHBIA 3amac DIyXHX OOydJaromuxcs 3a CuéT
L[eJICHANIPaBIEHHOW OTpabOTKH, TIpeXIe BCEro, 3a CuéT BKIIOYEHHS B  CTPYKTYpY
CIIOBOCOYETAHUH, MPEIJIOKEHUH, TEKCTOB, B T.4. B CBSI3M C (POPMYIMPOBKOH BBHIBOJOB,
BBIJIBLKEHUEM TUIIOTE3, 0(OPMIICHHEM JIOTUIECKUX PACCYKICHHUH, TPUBEICHUEM JTOKAa3aTEIbCTB
U T.II.

Ha ypokax mnpoBomuTcsi crnenuanbHas paboTa HajJ TMOHHUMAaHHEM, NPUMEHEHHEM B
CaMOCTOSITENIbHOW pPEYH, BOCHPUATHEM (CIYXO3pUTENBHO M /MIM Ha CIyX C y4€TOM YpPOBHS
CIIyXOpPEYEBOTO PAa3BUTHUsI OOYYAIOMIMXCS) M JIOCTATOYHO BHATHBIM H  €CTECTBEHHBIM
BOCTIPOM3BEJICHHEM TEMAaTHYeCKOM ¥ TEPMHHOJIOTHYECKOW JIEKCHKH, a TaKKe JIEKCHKH TI0
OpraHu3aluy yaeOHOM NesTeIbHOCTH 00y4aloIInXCs Ha YPOKeE.

Ipunyuner  peanusayuu  06pa306amenbHO-KOPPEKYUOHHOU — pabomvl  HA  YPOKAX
Mamemamuxu.

Ha ypokax mnpoBoamTcsi crenuanbHas paboTa Haa TOHUMAaHWEM, NMPUMEHEHHEM B
CaMOCTOSITENILHOM peur, BOCHIPHUATHEM (CITYyXO3pUTENBHO M /MU Ha CIyX C Y4YETOM YPOBHA
CIIyXOpPEYEeBOIO Pa3BUTHUS OOyYalOIIMXCS) M JIOCTATOYHO BHATHBIM U €CTECTBEHHBIM
BOCTIPOM3BEJICHHEM TEMAaTUYeCKOM M TEPMHHOJIOTHYECKOW JIEKCHKH, a TaKKe JIeKCHKH TI0
OpraHu3aluy YI4eOHOU NeATeTLHOCTH 00yUYaIOIUXCs Ha YPOKE.

B cootBercTBUM € mpunyunom HayuHocmu B XOjA€ 00pa30BaTENbHO-KOPPEKIIMOHHOTO
npoliecca MpelycMaTpruBaeTCsl, BO-MIEPBBIX, BEIOOP U MpeabsIBICHHE MaTepuana B COOTBETCTBUU
C TpeOOBaHUSMH UM JOCTH)KEHUSIMH COBPEMEHHOW HAyKM, BKIJIIOYAs MAaTEMAaTHKY, IEIaroTHKY,

CYpAOIIEearoruky u 1p. Bo-BTOpBIX, mpuoOpeTaeMbie OOYYArONIUMUCS 3HAHUS JIOJDKHBI OBITH
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crUcTeMHBIMU. BocnpusiTie HOBOTO MpeNCcTaBIsieT co0oil mporecc, B KOTOPOM KaKJ0€ BIEpPBbIE
OCBaMBaeMoOE SIBJICHHE, TOT WJIM HMHOW HE3HAKOMBIH OOBEKT paccMaTpUBAIOTCS B CHCTEME
pa3sHOOOpa3HBIX CBSI3€ C WHBIMH SIBICHUSMH M OOBEKTaMHU: CXOAHBIMH M OTIUYHBIMA. B-
TPEThUX, MPEAbSBIAEMbII Marepuan AODKEH ObITh JOCTOBEPHBIM, pacloyiaraTh MOJTHHHBIM
Hay4yHbIM OOBSCHEHHEM. B KOppeKIMOHHO-00pa30BaTeIbHOM MPOLECCe Ha YPOKAX MATEMATHUKU
HE JIOIyCKaeTCs ByJIbrapu3als, Ype3MepHas ypouE¢HHOCTh U3JI0KEHUS 3HAHUH CO CCBUTKON Ha
0COOeHHOCTH 00yyarouIuxcsi, 00yCJIOBJICHHbIE HapyllIeHHeM ciayxa. B cooTBeTCTBHM C JTaHHBIM
MPUHIIMIIOM TIPEIYyCMaTPUBAETCS BOILIONIEHUE MAaTEMaTUYeCKUX MPEACTABICHUN U MOHATHH B
TOYHBIX CJIOBECHBIX 00O3HAYEHUSX, ornpenesneHusx. Kpome Toro, BaxKHbIM yCIOBHEM HPUHIIHUIA
HAyYHOCTHU SIBJSIETCS TakKasi OpraHu3aliis 00pa3oBaTeIbHO-KOPPEKIIMOHHOTO TMpoLecca, Korua y
IyXUX 00ydJarommxcs (GOpMUPYIOTCS aOCTpakuuu M OOOOIIEHHUS KaK SMIIMPUYECKOTO, TaK M
TEOPETUUECKOT0 TUMA. DTO MPEArnoiaraeT NOCTHKEHHE BHYTPEHHUX CBA3EH U 3aKOHOMEPHOCTEH
MaTeMaTU4eCKUX SBJICHUH, OTHOLIEHWH, 3aBHUcuMocTell. HayuyHoCcTh B OOydueHHMM MaremaTuke
(anmrebpe, rTeoMeTpuu) oOecTeYMBAETCS TakXKe 3a CUET TMPEJOCTABICHUS Marepuaa,
KACArUIET0Csl HCTOPUYECKOTO PA3BUTHS 3TOM HAYKU U €€ COBPEMEHHBIX JOCTHIKEHHM.

B cooTtBeTcTBHM ¢ npunyunom pazeusaiowieco o0OyueHus TpeOyeTcs o0eCIeYrBaTh
CTaHOBJIEHHE TI03HABATEIbHBIX M TBOPUYECKUX CIOCOOHOCTEH 0O0y4aromuxcs, ylpaBleHHe
TEMIIAMH H COJIEP)KaHHUEM MX MaTeMaTHYECKOTO pa3BUTHA 32 CYET COOTBETCTBYIOIIUX
Bo3nelcTBHMA. B pesynprare oOydenne Oymer «BecTu» 3a coboit pazsutue. [Ipu 3Tom Tpebyercs
MpeabsIBICHUE Marepuaia ¢ y4€ToOM OCOOBIX 00pa30BaTeNbHBIX MOTPEOHOCTEH, PEYeBBIX H
MO3HABATENbHBIX BO3MOXKHOCTEH, HMHIUBUAYAJbHBIX OCOOEHHOCTEH IIyXuX O0O0y4aromuxcs.
Kpome TOro, mpemycMmarpuBaeTcs BKIIOYEHHE B COJACPKAHHWE YPOKOB KaK PEMPOJYKTUBHBIX
3aJaHiid, TaK W CO3JaHHE CUTyallMid TMO3HABAaTEIHHOTO 3aTPYIHEHHS, 3aJaHui TPOOIEMHOTO
xapakTepa. B uucie TuUMoOB 3amaHWil mMpeaycMaTpuBaeTCs BBICOKHM YIENbHBI BeC TaKHX,
KOTOpBbIE TPeOYIOT aKTUBHOTO UCIOIb30BAaHMsI CJIOBECHOU PEUH.

C yu€rom npunyuna eocnumuléarouje2o 06yyeHus: IpOrpaMMHBIN MaTeprall JOIKEH OBITH
OPHCHTHUPOBAaH Ha pAa3BUTHE Yy TIYyXUX OOYYAIOUIMXCS TMOJOKUTEIBHBIX MOPATBHBIX H
HPABCTBEHHBIX KadyecTB. YUeOHBIM MaTepuan Ha3BaHHOTO Kypca 00JaiaeT 3HAYUTEIbHBIM
BOCIMTATEIbHBIM TOTEHIIMATIOM, B CBS3M C Y€M JIOJDKEH HCIOJNb30BaThbCs Ul PacCIIMpEHHs
Kpyrozopa OOyYaroIIuXCs, Pa3BUTHUS KYJIbTYpbl YMCTBEHHOTO TpPYyAd, COBEPUICHCTBOBAHUS
HABBIKOB PAlMOHAIBHON oOpraHu3anmuu padotsl u ap. K 3Ha4MMBIM QakTopaM peann3anuu
MPUHIIMIA BOCIUTHIBAIOIIETO OOyYEHHUS OTHOCSTCS TIIYyOOKOEe 3HAHUE TNpeAMeTa YUHUTEleM,
MHTEPECHOE U JJOCTYITHOE I 00Y4aIOLIMXCsl U3JI0KEHNE MaTepHraa.

Ipunyun ceazu obyyenus ¢ dHcusHvio TpeOyeT, YTOObI NMPU OCBOCHHWU 3HAHUN IIIyXHe

oOyyJaromuecs, ¢ OJHONH CTOPOHBI, ONMUPAIUCh HA COOCTBEHHBIN >KU3HEHHBIM U MPAaKTUYECKHM
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onblT. C Japyroil CTOPOHBI, BaXKHO OOECHEUYHMBATH IMPHUBICUCHHE NPUOOPETEHHBIX 3HAHUUA U
YMEHUI B IIOBCEJHEBHOM JKU3HCHHOM TIPAKTHKE, B pa3HbIX BHUAAX JEATEIBHOCTH.
[IpenycmarpuBaeTcst peryisipHOe 03HaKOMJIEHHE 00yJaroUIuXCsl ¢ TeM, KaK 4eJIOBEK HCIIOJIb3YyeT
MaTeMaTH4ecKhe 3HaHUs B pa3IMYHbIX COLMAIbHO-OBITOBBIX CUTYalLlUsAX, HA TPOU3BOJICTBE U T.II.

Ipunyun npounoeo yceoenus 3nanuii 0c000 3HAUUM B 00pa30BaTENbHO-KOPPEKIIMOHHON
pabotre B CBSI3U C OCOOCHHOCTBIO OOYYAIOIIUXCS C HAapyIIEHHEM CllyXa CPaBHUTEIBHO OBICTPO
3a0bIBaTh OCBaMBaE€MbIN y4ueOHBIM Marepuan. B maHHOW CBs3M 1Jis aJeKBaTHOTO OCO3HAHUS U
IIPOYHOTO 3allOMHHAHMSA MaTepuana TpeOyeTcs omopa Ha BCE COXPaHHbIE aHAJINW3aTOPBI,
UCTIOJIb30BaHHE KHHECTE3MYECKUX OINYIIEHUH B BOCIPHUATUH MaTeMaTHYeCKUX OOBEKTOB.
BaxHbIM TaxKe SIBISIETCS YBSA3BIBAHWE BHOBb 3aIIOMUHAEMOTI0O C paHEE MOJTYyYEHHBIMU 3HAHWUIMU,
BKJIIOYEHHE HOBOTO 3HAaHUS B YK€ CIOXKHUBIIYIOCA CHUCTEMY; pPAa3BUTHE CIIOCOOHOCTH K
OIIOCPEIOBAHHOMY 3allOMMHAHHIO, COBEPLICHCTBOBAHUE COOTBETCTBYIOIIMUX MBICIUTENBHBIX
npuémoB. TpeOyeTcst NpeaycMOTpeTh CUCTEMAaTHYECKOe HCIONb30BAHUE YIPAKHEHUH Ha
IIOBTOPEHUE U 3aKPEIUICHHUE MPOMIEHHOIO MaTrepuasia ¢ BKIOYEHHEM B IIOBTOPEHHUE JIEMEHTOB
HOBU3HBI.

Ipunyun ucnonv3osanus HaznaoHocmuy TPELyCMaTpUBACT MOCTENEHHBIM mnepexos OT
HaITIJHOCTH K CIIOBY, COYETAaHUWE HAIIAJAHOCTH CO CIOBOM. Peanmusanus NaHHOrO NpUHLIMUIA
TpeOyeT yuéTa TOro, UTO HalIsHbIE BHU/IbI MBIIUICHHUS HAXOASTCS B TECHOM B3aUMOJIEHCTBUU CO
CJIOBECHO-JIOTUYECKUM MBIIIIEHUEM. J[aHHOE B3aMMOJEHCTBHE HAYMHAETCS C MBICIEHHOTO
(bopMHpOBaHUS HAIVISIHBIX 00pa30B HA OCHOBE CIIOBECHOT'O TEKCTa (HalpUMep, YCIOBHS 3a/1auu)
B (¢opMme mepeBoja Ha sA3bIK 00pa30B COAEp)KAaHUS 3TOr0 TEeKcTa (3alauyd) — YCTHOTO JHOO
MIICBMEHHOTO. B 1aHHOM ciydae HamisgHbIA Marepuall MPEeAcTa€T B BHUJE BHEIIHEH OIOPHI
BHYTPEHHUX JI€UCTBUN, KOTOpBIE BBIMOJIHSAET TIIyXOM OOydalomuics MOoJ PYKOBOACTBOM
nenarora. Ilo Mepe oBnajeHUs MaTeMaTHUYECKUMHU TOHATHSIMH, aOCTPAKTHO-JOIMUYECKUM
MBIIJIEHUEM IJIABHOE COZIEp)KaHUE B OOyUYE€HHMHM MaTeMaTUKU COCTAaBIISIOT HE CaMU TPEIMETHI,
SBJICHUS, A CYLIECTBYIOIIME MEXAYy HHMH CBSI3M M OTHOUEHHs. OOBIYHOW HaIISIIHOCTH
CTAaHOBUTCS HENOCTAaTOYHO, B CBSI3M C Y€M BCTYHAeT B CHIY npunyun mooenuposanusi. OH He
IIPOTUBOIIOCTABJICH MPUHLMITY HAMISAHOCTH, a SIBJISETCS €ro BBICIIEH CTyNeHblo. biaronaps
MOJIETUPOBAHUIO TIyXHe oOydaroliuecss B HANIAJHOM BHUAe (IOCPEICTBOM CXeM, I'paHUKOB,
4yepTeKel) OCBaMBAIOT METOJbl M CHOCOOBI MO3HAHMWS M3Yy4aeMbIX OTBJICUEHHBIX CBA3CH U
OTHOUIEHUN MEXJy IMpEeAMETaMH, SBICHHUIMH, IIOMCKA HOBBIX BHYTPEHHHMX OTHOLICHUH H
3aBHCHUMOCTEN. B CBOIO odepenb, HEYMEPEHHOE HCIOJIb30BAHUE CPENCTB HAIVISIAHOCTU MOXKET
OTBJIEKaTh OOYYarOIMXCS OT MOCTaBJICHHOM mepea HUMM y4dyeOHOM 3amauu. B cooTBeTcTBHHU C
3TMM He TMpeaycMaTpuBaeTcs 3aJepkKka Ha HaDBIIHBIX (QopMax AelcTBUi, crmocoOoB

BBINIOJIHEHUS 3a/laHuil B TeX clydasx, Korma y DIyxuxX oOyyaroumxcsi chOopMUPOBaHBI
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MBICJIEHHBIE 00pa3bl ATUX AeWcTBUil. OJHAKO MpPH BO3HUKHOBEHMHM TPYIHOCTEH B CBSI3U C
OCBOGHHEM MaTrepuaia, IMpeJCTaBICHHOT0 B OTBICUEHHOH (opme, TpemycMaTpuBaeTCs
BO3BpAICHHE K HAISTHO-TIPAKTHYECKON OCHOBE 3aJ[aHMSI.

Ilpunyun unousudyaibHo2o nooxoda K odOyuaowumcsi B YCIOBHIX KOJJICKTHBHOTO
oOydyeHus MareMaTuke [MpedycMarpuBaeT yd4€T TOro, YTO YMCTBEHHBIEC, pEUEBHIC,
KOMIICHCATOPHbIE BO3MOKHOCTH TIIYXHX OOYdYaloOUIMXCsl pa3inu4Hbl. B 31Ol CBsi3m Tpebdyercs
WHIMBUAYAIA3alUs 3aJaHAi 110 KOJMYECTBY M COJCPKAHHUIO, MPEIYyCMATPUBAIOTCS pa3THIHbIC
MepbI TIOMOIIU Pa3HbIM 00YyYaIOIIUMCH.

Ipunyun onopel 6 obyuenuu mamemamure Ha 300pogble Culbl 00yyaioujecocs Tpedyet
KOPPEKLMOHHOW HANpaBJICHHOCTH O00pa3oBaTeNIbHOTO TMporecca. liyxue oOydarommuecs
OBJIQJICBAIOT MAaTEMaTHYECKUMH 3HAHUSMH MMPEUMYIIECTBEHHO MMOCPEACTBOM CIIYXO3PUTEIHLHOTO
BOCIIPHATHSI Y4E€OHOTO Marepualia C aKTUBHBIM IIPHBJICYCHHEM COXPAHHBIX aHaJIM3aTOpPOB,
NOAKPEIUISIT M paclIMpsis MojydaeMble 3HaHMsS Onarojaps NpPaKTHUYECKOW JIesATeNbHOCTH,
YYBCTBEHHO, JIBUTATENIFHO, OCS3aTEJbHO BOCIPHUHUMAs MaTeMaTHYeCKHE OOBEKTHI U SIBICHUSI.
PazHo0Opa3HbIe BUIBI ACATEIBHOCTH, HarpyXasi pa3IMIHbIC aHATU3aTOPHI, Yalle UX COYCTaHus,
MO3BOJISIIOT CO3/1aBaTh B CO3HAHWMHU Oojee SICHbIE M MpPOYHbIE 00pa3bl MOHATUS H3Y4aeMOTo
MaTeMaTH4ecKkoro Marepuania.

Ipunyun  deamenvHocmno2o  NOOX00QOTPaKaeT  OCHOBHYIO  HAIIPaBJIEHHOCTh
COBPEMEHHOW CHCTEMBI 00pa30BaHUS IJIYXOTOo OOYYalomierocs, B KOTOPOH JeSTeIbHOCTD
paccMmarpuBaeTcsi Kak mporuecc (OpMUPOBAHUS 3HAHWM, YMEHUH M HAaBBIKOB U KaK YCJOBHE,
obecreunBarolee KOppeKIIMOHHO-Pa3BUBAIOIIYIO HAIIPABICHHOCTh 00pa30BaTeILHOrO Mpolecca.
Ocoboe MecTo B pealu3alid JaHHOTO TPHHIMIA OTBOMUTCS MPEIMETHO-TIPAKTUYECKOM
JESTeTBHOCTH, KOTOpas paccCMaTpUBAETCS KAaK CPEICTBO KOPPEKIMA W KOMIICHCAIlUM BCEX
CTOPOH TCHXHMKH IIIyXOTO OOYYaroIlerocs — B COOTBETCTBHUHU C IICHXOJOTMYECKOH Teopuei o
JeSITeTbHOCTHOM JIETepMHUHALIUH TICUXUKH.

Ipunyun eouncmea oOyueHuss mamemamuxe C pasgUmMuUeM Cl08ECHOU edll Hepeuesblx
ncuxu4eckux npoyeccog OOYCIOBICH CTPYKTYypOWl HapyImIeHHs, OCOOBIMH 00pa30oBaTebHBIMU
MOTPEOHOCTAMH TIIYXUX OOydaromuxcs. B COOTBETCTBMM C 3TUM B XOJe YPOKOB TpelyeTcs
yIensATh BHUMaHue padoTe Hajl MaTeMaTu4eckoil TepMUHOIIOTUEH, pacIupsTh 3amac MOJAEIeH 1
BapHUaHTOB BHICKAa3bIBAaHUI MaTeMaTH4ecKoro coaepxanus. OBlaJeHne CIIOBECHOM PEUbIO B XO/€
YPOKOB MaTeMaTHKH (anreOpbl, TEOMETPUH) SBISCTCS YCIOBHEM JaJbHEUIIETO M3YYEHUS dTON
JIMCIMIUIMHBI, a TaK)Ke OCBOCHHS IIMPOKOTO Kpyra MaTeMaTH4eCKUX W KUTCHCKHUX TOHATHM,
UCTIOJIb3YeMbIX B obuxose. Llenenanpasiaennas pabora Mo pa3BUTHIO CIOBECHOM peud (B YCTHOM
¥ UCbMEHHOU (hopMmax), B TOM YHCIIE CIYXO3PUTEIHHOTO BOCIPHSITHS YCTHOW peyH, peueBOrO

ciTyxa, IPOU3HOCHUTEIILHONW CTOPOHBI peud (IIPEXIe BCEro, TEMaTHUYECKOW W TEPMUHOIOTHIECKOM
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JIeKCUKM Y4eOHOW IUCHMIUIMHBI M JIEKCUKHM TI0 OpraHu3aluyd Y4eOHOH JedTelNbHOCTH)
NpeAyCMaTPUBAETCS Ha KaXKAOM ypoke. Pabora 1o pa3sBUTHIO BOCHPHUSATHS M BOCIPOU3BEICHUS
YCTHOM peur HE JIO0JDKHA HapyllaTh €CTECTBEHHOTO XO/a YpOKa, IMPOBOAMTCS Ha JTamax
3aKpeIuvieHUs] ¥ MOBTOPEHHs y4eOHOro Marepuana; B X0/e ypoka oOecreunBaeTcs KOHTPOJIb 3a
NPOM3HOLIEHHEM OOyYalomuxcsi, NOOYKIACHHe K BHATHOM M €CTECTBEHHOW peud C
UCTIOJIb30BAaHMEM  TPHHATBIX ~ METOJMYECKHX TPUEeMOB  paboThl, Ha KaXKIAOM YpOKe
npexycMaTpuBaeTcs (hoHEeTHYECKast 3apsijIKa, KOTopas MPOBOIATCSA He Ooree 3 -5 MUHYT.

B npouecce ypokoB MareMaTuku TpeOyeTcs OZHOBPEMEHHO C PAa3BUTHEM CIIOBECHOM
peun obOecneynBaTh pa3BUTHE y DIYXHUX OOYYAIOIIUXCS APYTUX NCHUXUYECKHUX IpoIeccoB. B
YaCTHOCTH, MPEAYCMaTPUBACTCS PYKOBOJCTBO BHUMAaHHEM OOYYarOIIUXCS Yepe3 MOCTAHOBKY U
aHaJM3 Y4YeOHBIX 3aJa4, a TaKXKe COCPEelOTOYEHHE U TMOJJAepKaHHe BHUMAaHHUS 3a CUET
NPUBJIEYEHNUs] CPEACTB HAIISIIHOCTH, BMJEOMAaTepuajoB, JOCTYNHBIX IO CTPYKType U
COZIEP)KAaHUIO CIIOBECHBIX MHCTPYKIMHA. Pa3zButme mamsatu oOecrnednBaeTcsi MOCPEICTBOM
COCTAaBJICHUS CXEM, aHaJIM3a COJACPKAaHUS TaONIUL, TEKCTOBBIX 3a/1a4. Pa3BUTHE MBILUICHUS U €T0
omepanuii oOecreunBaeTcs 3a CUET YCTAHOBJIEHHS MOCIEAOBATEIIbHOCTH  BBIOIHEHUS
BBIUMCIIUTENbHBIX JICHICTBUN, NPUYMHHO-CIIEACTBEHHbIX CBsi3ed U 1p. B oOpasoBartenbHO-
KOPPEKLMOHHOM paboTe cledayeT caenarb akIEeHT Ha Pa3BUTHM y OOYYaIOUIMXCS CIOBECHO-
JIOTUYECKOTO MBIIUIEHUS, 0€3 4Yero HEBO3MO)KHO IOJHOLIEHHO pacCyXJaTh, J€NaTh BBIBOABI,
OCYIIECTBJISATh BBIIBI)KEHUE U TPOBEPKY TMNOTE3. B maHHOW CBA3M mMporpaMMHBIA MaTepua
JIOJDKEH M3J1ararbCsl YUUTENIEeM SICHO, MOCJIEA0BATENbHO, ¢ BKIIOYEHUEM CUCTEMBbl apryMEHTOB U
MOJHBIM OXBaToM TeMbl. BakHas poib B pa3BUTHUM y DIYXUX OOYYaIOLIMXCS CIIOBECHO-
JIOTHYECKOTO MBIIIICHHUS MPUHAIIICKUT OOCYKJICHUIO M BBIBEACHUIO (HOPMYII, MOACTHUPOBAHUIO
MPAKTUYECKHX 3aJ1a4 C MIOMOIIBI0 (hOPMYII, BHITOJTHEHUIO BRIYUCICHUH IO (hopMynam u JIp.

B coorBerctBUM ¢ mpunyunom  ummeHcuguxayuu - peuegoco - oOWjeHUs.
(KOMMYHHMKAaTUBHOCTH) TpeOyeTcsi CO3laHMe Ha YpOKaX MAaTeMaTHKU CHUTyalluld peyeBoro
obmenus. [ng sroro, kak u Ha stanie HOO, BaxkHO NMPakTHKOBATh pa3iudHbIe (HOPMBI pabOTHI
DIyXUX oOydaroluxcs: nmapamu, opuranamu u Jp. JlanHeie popmbl pabOThl, HApsSAy C WHBIMH,
MO3BOJISIIOT  OCYIIECTBIIATh KOMMYHHMKATHBHOCTh Y4E€OHOr0 MareMaTH4yecKoro Marepuana u
caMOi opraHu3anMd padOThl Ha YpPOKE, AaKTUBU3UPOBATh «MaTeMaTHUYECKUI» CIIOBapb,
«MaTeMaTHYeCKyto» (Hpa3eosoTHio, COBEPIICHCTBOBATh Y OOYYArOIIMXCS YMEHUS JJOKa3bIBATh,
paccyxnarb, (opMymupoBaTh BBIBOJABI, H3BIEKATh U  AHAJIU3UPOBATH  MHQPOPMAIIIO
MaTeMaTH4eCcKOro CoJep KaHusl.

B mpouecce o00pa3oBarenbHO-KOPPEKIIMOHHONH pabOThl MOTYT OBITh HCIIOJIB30BaHbI

U(PPOBBIE TEXHOJIIOTUH, K KOTOPBIM OTHOCAT HWH(OPMAIMOHHO-00pa30BaTelIbHbIE CPEIbl,
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ANIEKTPOHHBIN 00pa30BaTeNbHBIN pecypc, AWCTAHIMOHHBIE O0Opa3oBaTeNbHBIE TEXHOIOTHUH,
ANIEKTPOHHOE 00yUEHHE C TIOMOIIBIO HHTEPHETA U MYJIBTUME/INA.

[IpeumymiecTBaMu  UCHOJIB30BaHHUS LU(GPOBBIX TEXHOJNOTUH B  00pa3oBaTeiIbHO-
peabUIUTAIIMIOHHOM TIPOIIECCE SIBISIOTCS IOCTYITHOCTh, BAPUATUBHOCTD, HATNIATHOCTh OOY4EHUS,
oOparHasi CBSI3b yuuTeNnss ¢ OOy4YaIOUIMMHKCS, TOCTPOCHHUE WHIWBUIYaTbHOW TPACKTOPHH
M3ydeHus: ydeOHOro mMarepuayia, OOy4eHHE C TPUMEHEHHEM HHTEIJIEKTYyaJIbHBIX CHUCTEM
MOAJIEPKKU (JIUTs amanTanuy yueOHOTO mMarepuaja K 0coObIM 00pa30BaTeIbHBIM MOTPEOHOCTIIM
oOyyvarormuxcs). OpraHuzanuss OOy4eHHS Ha OCHOBE IIM(PPOBBIX TEXHOJOTHH TO3BOJISIET
AKTUBU3HMPOBATH KOMIIEHCATOPHBIE MEXaHU3Mbl 00yUYAIONTUXCS, OCYIIECTBISATH 00Pa30BaTEIbLHO-
peadMIUTAIIMOHHBIN TTPOIIECC Ha OCHOBE IOJIIMCEHCOPHOTO MOIX0/1a K MPEOIOJICHHIO BTOPUYHBIX
HapyIlIeHU! B pa3BUTHH.

[{udpoBble TEXHOJIOTHMH MOTYT HCIIONB30BaThbCsl B PA3IMYHBIX BapualUsix: B BHIE
MYJIBTUMEANHHBIX TPE3CHTAlNN, KaK y4eOHUK M pabodasl TeTpajb, B Ka4eCTBE CIOBaps WIH
CIIpaBOYHHUKA C y‘-Ie6HI)IMI/I BI/I,Z[GO(bI/IJH)MaMI/I, KaK TpeHancép AJIg 3aKpPCIUICHUA HOBBIX 3HAHUU
HJIW B BUJEC IIPAKTHICCKOIO ocoOous.

Hudopmarmonno-odpazoBaTenbHas cpena 00pa30BaTeIbHOTO yUpexXJIeHus,
OpPraHM30BaHHAs C MCIIOIB30BaHUEM UM POBBIX TEXHOIOTHUH, JOIDKHA 00ECIIEUnBaTh:

— MH()OPMAIIMOHHO-METOUYECKYIO TOAICPKKY 00pa30BaTeIbHOrO IMpolecca ¢ y4éToM
0COOBIX 00pa30BaTEIbHBIX MMOTPEOHOCTEW OOYJIAIOIITUXCS C HAPYIIIEHUEM CITyXa;

— IUIaHHpPOBaHHE 00pa30BaTEIBLHOIO MpPOIECCa U €ro PecypcHOro obOecredeHHus B
COOTBETCTBHH C (e/iepaaIbHbIMU TPEOOBAHUSIMHI OCHOBHOTO OOIIIET0 00pa30BaHuUs;

— MOHUTOPUHT M (DHKCAIMIO XOIa W Pe3yIbTaTOB O00Pa30BaTEIBHOTO Ipolecca s
OTCJIEKMBAaHUS JUHAMHKU YCBOEHHUS y4yeOHOro marepuasia oOy4yaroUIMMHCS C HapylIeHHEM
clyxa;

— y4é€T CaHUTAPHO-IMUIEMHOJIOTHUECKIX TPeOOBaHUN TpU OOYUYEHUH MIKOJIBHUKOB C
OTpaHUYCHHBIMH BO3MOXXHOCTSIMU 3/I0POBbsI (C HAPYIICHUSIMHU CIIyXa);

— COBpPEMEHHBIE MPOIIEAYPHI CO3/IaHus, TIOUCKa, cOOpa, aHann3a, 00pabOTKH, XpaHEHUS U
MpeacTaBIeHus HH(POPMAIUY;

— JIMCTaHLIMOHHOE B3aMMOJEHCTBHE BCEX YYaCTHHKOB 00pa3oBaTEeNbHOrO Ipolecca
(oOyuaromuxcss C HapylmleHHEM Clyxa, WX poAMTeNed (3aKOHHBIX —IpeICTaBHTENEH),
Me1aroru4eckux pabOTHUKOB, OPraHOB yIpaBieHUs B chepe oOpa3oBaHMsl, OOIIECTBEHHOCTH), B
TOM YHCIIE TIPU peasi3aliy JUCTAHIIMOHHOTO 00pa30BaHMUs.

B pesynbrate ucnonb3oBaHus MUPPOBBIX TEXHOJOTHI B 00pa3oBareIbHOM MpOIEcCe Y

00yJaromuxcs ¢ HapyIIeHHEM ci1yxa (GOopMHUPYIOTCS YEThIpe BHIAa TUPPOBOI KOMIIETEHTHOCTH:
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- uH(pOpPMAllMOHHAs M MEAMAKOMIIETEHTHOCTh (CIMOCOOHOCTh paboTaTh € pPa3HBIMU
U(PPOBBIMU peCypcamu),

- KOMMYHUKaTHBHas (CIIOCOOHOCTh B3aMMOEHCTBOBATh MOCPEACTBOM OJI0TOB, (HOPYMOB,
4aroB U Jp.),

- TeXHUYecKas (CrIocOOHOCTh UCTIONB30BaTh TEXHUUECKUE U TPOTPAMMHBIE CPEZCTBA),

- moTpedurensckas (CrIOCOOHOCTh pemaTh € TOMOIIBI0 IUQPPOBBIX YCTPOWCTB U
MHTEpHETa pa3inyHble 00pa3oBaTeIbHbIE 3aa4N).

Henu uzyuenusn yueonozo npeomema «Mamemamuxay.

Llenv  yuebHoU OucyuniuHbl 3AKIIOYaeTCd B O0ECIIEUEHUHM OBJAJCHUS DIyXUMH
oOyJaromumMucs He0OXOTUMBIM  (ONpenesieMbIM CTaHJAapTOM) YPOBHEM MaTeMaTHYeCKOM
MOJTOTOBKH B €MHCTBE C Pa3BUTHEM MBIIJICHUS M COLUATBHBIX KOMIIETEHIUH, BKITIOYas:

— (opMupoBaHHE LEHTPAIBbHBIX MaTEeMATUYECKUX TOHATUN (YMCIO, BEIUYHHA,
reoMerpuueckas  Qurypa, TepeMEHHas, BEPOATHOCTb, (YHKIHs), OOECIEUMBAIOLINX
MIPEEMCTBEHHOCTb U TIEPCIIEKTUBHOCTh MAaTeMaTHYECKOT0 00pa30BaHus 00yYaroIInuXCs;

— MOJIBEICHHE 00yUaroInXCcs Ha TOCTYITHOM ]ISl HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3U
MaTeMaTUKU M OKPYXKAIOUIEr0o MHUpa, MOHMMAaHME MaTeMaTWKH KaK 4YacTu OOIIel KyabTypbl
YeJI0BEUECTBA;

— Ppa3BUTHE WHTEIUICKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH OOydarommxcs,
M03HABATEJIbHOM aKTUBHOCTH, UCCIIEOBATEILCKIX YMEHHM, KPUTUYHOCTH MBIIUICHHS], UHTEpeca
K U3Y4YEHHUIO MaTEMATHKH;

— (¢opmupoBaHue  (YHKUMOHAJIBHOH  MareMaTH4eCKOW TI'paMOTHOCTH:  YMEHHUS
pacrno3HaBaTh MpPOSBICHUS MaTeMaTHMUECKUX MOHSITHM, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaNbHBIX JKU3HEHHBIX CHTYAIlUSX W MPH M3YYCHUH JAPYTHX yUEOHBIX MPEIMETOB, IMPOSBICHUS
3aBHCHUMOCTEH M 3aKOHOMEpHOCTEeH, (popMynupoBaTh UX Ha S3bIKE MAaTEMAaTUKH U CO3[aBaTh
MaTeMaTU4ecKhue MOJENH, NMPUMEHSITh OCBOEHHBIH MaTeMaTHYeCKHUH ammapar i pelIeHus
IIPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIIPETUPOBAT U OLIEHUBATh I1OJIyYE€HHBIE PE3YIbTaThI.

Mecmo npeomema «Mamemamuxay ¢ yueoOHom niaue.

VY4eOHblii npeamer «MaremaTtuka» BXOIUT B MpeAMETHYIO o6nacTh «MaremaTtuka u
UHPOPMATHKAY.

B 5-10 kmaccax y4eOHbIl npeamer «MaTemaTuka» H3ydaeTcsi B paMKax CIEIYIOIIUX
y4eOHBIX KypCOB:

B 5—6 xiraccax — «MaTemaTHKay,

B 7—-10 knaccax — «Anredpay, «['eomerpus», «BeposTHOCTb U CTAaTUCTHUKAY.
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INJNIAHUPYEMBIE PE3VIBTATBI OCBOEHHSA YUYBHOI'O IIPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBHIEI'O OGPA3SOBAHUSA

N3ydyenne MareMaTHKH Ha ypOBHE OCHOBHOTO OOIIETro 0Opa3oBaHMs HANpPaBICHO Ha
JTOCTH)KCHHE TJIIyXUMHU OOYYalOMMMHUCS JIMYHOCTHBIX, METANpeIMETHBIX U MPEAMETHBIX
00pa30BaTeNbHBIX PE3YTHTATOB OCBOCHHSI YI€OHOTO MIpeIMeTa.

JIMHHOCTHBIE PE3VIIBTATEI

JInuHOCTHBIE pe3ynbTaThl 0CBOCHUS MPOrPAMMBI IO MATEMATUKE XapaKTEPHU3YOTCS:

1) maTpuoTHYeCKOe BOCITUTAHUE:

MpOSBIICHUEM HWHTEpeca K TMPOIUIOMY U HACTOSAILIEMY POCCHUHUCKON MaTreMaTuKH,
LICHHOCTHBIM OTHOILICHHEM K JOCTHKEHUSIM POCCHUCKMX MATEMATHKOB M POCCUMCKOU
MaTeMaTHYECKON IIIKOJIbI, K UCTIOb30BAHMIO ATUX JOCTIXKCHHUM B IPYTUX HayKax W MPUKIIATHBIX
chepax;

2) rpakJIaHCKO€ U JYXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEW TpaklaHMHA M peaju3allii ero Ipas,
MPEACTABIICHUEM O MaTeMaTHYeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHUM, TIPOIIEAYP TPakJIaHCKOTO 00IIecTBa (HaIpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXICHHUIO STUYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTHUYECKHM MPUMEHEHHEM O0CTHKCHHIA
HAyK{, 0CO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX MTPUHLIUIIOB B JIEATEIIbHOCTU YYEHOTO;

3) TpyaOBO€ BOCIIUTAHHE:

YCTAaHOBKOW Ha aKTUBHOE y4acCTHE€ B PEIICHUWU MPAKTHUYECKUX 3aJad MaTeMaTH4yeCKOU
HAMpPaBIEHHOCTH, OCO3HAHWEM BaKHOCTH MaTeMaTHYeCKOro oOpa3oBaHMs Ha MPOTSKEHUU BCEi
KU3HU JIJIS1 YCTIEITHON MPOQEeCCUOHATBHON JACSITEIFHOCTH U Pa3BUTHEM HEOOXOTUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H TOCTPOECHHEM WHJUBHUIYaJTbHOW TpaeKTOpUU OOpa3oBaHUs |
YKU3HEHHBIX TUTAHOB C YYETOM JIMUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 5CTETUYECKOE BOCIHUTAHHUE: CIIOCOOHOCTHIO K IMOIMOHANBLHOMY U ICTETHUECKOMY
BOCIIPUSATUIO MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHUM, PACCYXKIACHHH, YMEHUIO BUIECTh
MAaTE€MaTHYE€CKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEHHOCTH HAYYHOTO MMO3HAHUS:

OpHEHTAIMell B JEITeTbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHS 4YEJIOBEKa, MPUPOALI W OOIIECTBA, MOHUMAaHHUEM
MaTeMaTHYeCKOW HayKh Kak cdepbl YeIOBEYECKOM IeATETHbHOCTH, JTAloB €€ pa3BUTHA U
3HAUUMOCTH JJIsI Pa3BUTHS [TUBWIU3ALIMM, OBJIAJICHUEM SI3IKOM MaTE€MaTHKH M MaTeMaTH4eCKOM
KyJBTYpOll  KaKk CpeICTBOM IIO3HAaHUS  MHpPA,OBJIAJICHHEM TMPOCTEUIIMMU  HaBBIKAMU

HCCIIeIOBaTEILCKOM JACATCIIBHOCTH,
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6) ¢usnyeckoe BocmUTaHUE, (POPMHUPOBAHHE KYIABTYPHI 3M0POBbSI U AMOLMOHAIBHOTO
O1aronoTy4us:

TOTOBHOCTBIO TIPUMEHSATH MaTeMaTHUECKHE 3HAHWS B HMHTEPECaX CBOETO 3JI0POBBS,
BEJICHUSI 37I0pOBOTO 00pa3a >KU3HH (30pOBOE MHUTAHUE, COANIAHCUPOBAHHBIN PEXUM 3aHATHI U
OTABIXa, peryinsipHas ¢u3ndeckas aKTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBBIKAa pedrercum,
MPU3HAHUEM CBOETO TpaBa Ha OMIMOKY M TAKOTO Ke TpaBa APYroro 4eJI0BeKa;

7) PKOTOTUYECKOE BOCITUTAHUE:

OpHUEHTAIMell Ha MpUMEHEHUEe MaTeMaTHYeCKUX 3HaHWM 7S pelieHus 3aj1ad B 00IacTh
COXPaHHOCTH OKpY)KaoIIel cpeipl, IJIAaHHUPOBAHHS MOCTYIMKOB U OLEHKH HX BO3MOXKHBIX
MOCJICZICTBUM JIJIT OKPYXKAOIIEH Cpeabl, OCO3HAHMEM MIT00ATBHOTO XapaKTepa JKOJIOTHICCKUX
po0JIeM | IMyTel UX pelieHus;

8) amanTarys K U3MEHSIOUIMMCS YCIOBUSM COIIMAIbHOM U MIPUPOTHOM CpeJibl:

TOTOBHOCTBIO K JICWCTBUSAM B YCJIOBHSIX HEOINPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPAKTUICCKYIO ACSITeTbHOCTh, B TOM YHCIIC YMEHHUE YUUTHCS Y JAPYTUX
Jronie, MpHoOpeTaTh B COBMECTHOM JICSTEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMH W3
OTIBITA JIPYTHX;

HEOOXOAMMOCTHIO B (h)OPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hclie (OPMYIUPOBAThH HIIEH,
TIOHSITHSI, TUTIOTE3bI 00 OOBEKTaX W SBICHUIX, B TOM YHUCJIC paHee HE M3BECTHBIX, OCO3HABATH
NeUITUTHI COOCTBEHHBIX 3HAHUH M KOMITIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIPHUHHMATH CTPECCOBYIO
CUTYaIlMI0 KaK BBI30B, TPEOYIOLIUN KOHTPMEpP, KOPPEKTHPOBATH MPUHUMAEMBIC DPEIICHUS H
nercTBYsl, GOPMYITUPOBATH U OIICHUBATH PUCKU H MTOCIIEICTBUS, (JOPMHUPOBATH OTIBIT.

METATIPEAMETHBIE PE3VJIBTATBI

B pesynasrate ocBOEHHS MPOrpaMMbl MO MaTeMaTHKE HAa YPOBHE OCHOBHOTO OOILEro
oOpazoBanus y oOyuaromerocss OynyT chOpMHUPOBAaHBI MeTalpeaIMETHbIE Pe3yIbTaThl,
XapaKTEepHU3YIONIUECS  OBJIAJICHUEM  YHHUBEPCAIbHBIMU  [MO3HABATEIHLHBIMH  JICHCTBUSMU,
VHUBEPCATBHBIMA KOMMYHUKATHBHBIMU JICHCTBHSIMH W YHUBEPCAIBHBIMH PETYJISTUBHBIMHU
NEUCTBUSIMU.

IMo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe AelicTBUS

ba3zoevie nocuueckue oeiicmeus:

— BBIIBJIATH (CaMOCTOSITEILHO W/WJIM C TOMOIIBIO  YYUTEINS/IPYTHX  yYACTHUKOB
00pa30BaTeNbHO-KOPPEKIIMOHHOTO TPOIecca) M XapaKTepU30BaTh CYIIECTBEHHBbIE TNPU3HAKH
MaTeMaTH4YeCKUX OOBEKTOB, TOHATHUN, OTHOIICHUH MEXAYy MOHATUSAMU; (OPMYITHPOBATH C

HCIOJIB30BAHUECM OOCTYIHBIX CPEACTB KOMMYHHKAIIWMHK, BKJIKOYasA YCTHO-AAKTHUIIbHYIO pPECYb,
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oTpeneNieHus] TIOHATUN; YCTaHABIMBaTh CYNIECTBEHHBIA MPHU3HAK KIacCU(DUKAINHU, OCHOBAHUS
Tt 0000TIEHUST M CPABHEHUS, KPUTEPUH IMPOBOAMMOTO aHAIIN3a;

— BOCTIPUHUMATh M C MCIOJB30BAHHEM JOCTYITHBIX CPEJICTB KOMMYHHUKAIIUW, BKITHOYAs
YCTHO-IAKTUIBHYIO pedb, (HOPMYTUpOBaTh, MPEOOPa30BHIBATh CYKIEHUS: YTBEPAUTEIbHBIE U
OTpHIIaTeIbHbIE, €MIUHUYHBIE, YACTHBIE U 00IIKE; YCIOBHBIE;

— BBISBJIATh MaTE€MaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTUBOpPEUHs B (haKTax,
JMAHHBIX, HAOMIONCHUSAX W  YTBEPXKICHUAX; Tpeajaratb KPUTEPUH NI BBISBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

— JienaTh BBIBOJIBI (CAMOCTOATENHHO W/WIM C TOMOIIBIO0 YYUTENS/IPYTHX YYaCTHUKOB
00pa30BaTeIbHO-KOPPEKIIMOHHOTO MPOIEcca) C HCIIOJIb30BaHUEM 3aKOHOB JIOTHKH, ISAYKTUBHBIX
Y MHIYKTUBHBIX YMO3aKIIIOUEHUH, YMO3AKITIOYCHHH 110 aHAJIOTHH;

— pa3buparb JOKa3aTeNbCTBA MAaTEMaTHMYECKUX YTBEP)KIEHUH (TmpsMble U OT
MPOTUBHOTO), MPOBOJAUTH (CAMOCTOSITENILHO H/WIM C TIOMOIIBI0 YUUTENSI/APYTUX YUaCTHUKOB
00pa30BaTeIbHO-KOPPEKIIMOHHOTO TPOIIECCa) HECIOKHBIC JIOKA3aTeIbCTBA MAaTeMAaTHICCKUX
(hakToOB, IPUBOIUTH TIPUMEPHI U KOHTPIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

— BbBIOMparTh cnoco0 pemieHus y4eOHOUM 3amaun (CpaBHHBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOUpaTh (CaMOCTOSTENFHO W/HMIU C TIOMOIIBIO YUUTENS/APYTUX YYaCTHUKOB
00pa30BaTeIbHO-KOPPEKIIMOHHOTO Mpoliecca) Hanboiee MOAXO I,

ba3zoevie uccneoosamenvckue oeiicmeus:

- UCHOJB30BaTb BOMPOCHl KAaK  HCCIENOBATeIbCKUNW  HMHCTPYMEHT  MO3HAHUS;
CaMOCTOSITENIbHO W/MIUM C TIOMOIINBI0  YUUTENSI/APYTUX  YYaCTHUKOB  0Opa3oBaTelbHO-
KOPPEKIIMOHHOTO  TIporiecca  (OpMYIUPOBaTh  BOMPOCHI, (UKCUPYIOIIUE MPOTHBOPEUNE,
npo0ieMy, yCTaHaBIMBaTh HCKOMOE W JIaHHOE, (OPMHUPOBATH THUIIOTE3Y; C HCIOJIb30BAHHEM
JOCTYIHBIX CpPEACTB KOMMYHHUKAIIUW, BKIIOYas YCTHO-IAKTHIBHYIO pe4Yb, apryMEHTHpPOBATh
CBOIO MO3ULINI0, MHEHHE;

- TPOBOAUTH IO IUIAHY HECJOXKHBIM HKCIEPUMEHT, HEOOJBIIOE HCCIEIOBAHUE TI0
YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYeCKOTO OOBEKTa, 3aBUCUMOCTEH OOBEKTOB MEXKTY
co0oii;

- C UCHOJIb30BAHUEM JOCTYIHBIX CPEACTB KOMMYHUKAIUH, BKIIIOYAsl YCTHO-JAKTUIBbHYIO
peub, (hopMyaHpoBaTh OOOOIICHHS W BBIBOABI IO pE3yabTaTaM IMPOBEAEHHOTO HAOIIONCHUS,
WCCJIEIOBAaHMSI, OIEHNBAThH JJOCTOBEPHOCTH MOJIYYCHHBIX PE3YTBTaTOB, BEIBOJIOB U 000OIIIECHMUIA;

-CaMOCTOSITENTFHO W/WIM C TOMOUIBIO YYUTENS/IPYruX Y4YacTHHKOB 0Opa3oBareilbHO-
KOPPEKIIMOHHOTO TIpoliecca MPOTHO3MPOBATH BO3MOXKHOE pPa3BUTHE IMPOIECCA, a TaKkKe

BBIJIBUT'aTh MPCAIIOJIOKCHUA O €TI0 PAa3BUTUHN B HOBBIX YCIIOBUAX.
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Paboma c ungpopmanueii:

— BBIABIIATH HEJOCTATOYHOCTh W M30BITOYHOCTh MH(OPMAIMHU, JAHHBIX, HEOOXOAMMBIX
IUTSL pEIICHUS 3a/1a9H;

— CaMOCTOSITENbHO W/WIN C TOMOUIbIO YUUTENS/APYrHUX Y4aCTHUKOB 0Opa3oBaTesbHO-
KOPPEKLIMOHHOTO  Tpoliecca  BBIOMpATh, aHaJN3UPOBATH, CHCTEMAaTU3UpOBaTh U
MHTEPIPETHPOBATH MH(OPMALIHIO PA3IUYHBIX BUIOB U (HOPM MpE/ICTaBICHUS,

— BBIOMpaTh popmy npencraBieHuss HHGOPMAMN U WIUTFOCTPUPOBATH pelIaeMble 3a/1aun
CXeMaMHu, TuarpaMMaMu, HHOU rpauKoil 1 UX KOMOMHAIMSIMU;

— OLIEHUBATh HAJAEKHOCTh MHPOPMAIMH 110 KPUTEPUAM, HPEATIOKEHHBIM yUUTENIEM MU
C(OPMYTUPOBAHHBIM CAMOCTOATENBHO W/WIM C TIOMOUIBIO YYHTENS/IPYTuX YYaCTHHUKOB
00pa3oBaTeTbHO-KOPPEKIIMOHHOTO MPOIIecca.

KomMmyHnKaTHBHBIE YHUBEPCAJbHbIE Y4eOHbIE 1eHCTBUSA:

- BOCIpUHMMAThb W (QOpPMYIMpPOBaTh C HCHOJB30BAHUEM JOCTYIHBIX CpPEICTB
KOMMYHUKAIMH, BKIIIOUasi YCTHO-AKTHIIBHYIO Pedb, CYXKJIEHUS B COOTBETCTBUU C YCIOBHUSAMHU H
[EJISIMU OOIICHHUST; BBIPAKATh CBOIO TOYKY 3PEHHS B YCTHBIX/YCTHO-TAKTHIBHBIX M TTHCHMEHHBIX
TEKCTax, JaBaTh MOSICHEHUS IO X0y PELIeHHUs 331a41, KOMMEHTHPOBATh MOJIy4YE€HHBIN pe3ynbTar;

- B X0JIe 00CYX/IeHUS 3a/1aBaTh BOMPOCHI 10 CYLIECTBY OOCYKIaeMOil TeMbl, POOIEMBI,
pemaemMoi 3a/1auu, BBHICKA3bIBaTh WJICH, HAIICJICHHBIE Ha IMOWMCK PEIICHHs; COMOCTAaBISATh CBOU
CYXIEHHS C CYXJCHUSMH JPYTrUX YYaCTHUKOB JUAIOTa, OOHAPYKMBATh Pa3IUUMEe M CXOJICTBO
MO3ULMH; B KOPPEKTHOH (opMe M C HCHONb30BAHHMEM JOCTYIHBIX CPEICTB KOMMYHHKAIMH,
BKJIIOYAsi YCTHO-JIaKTHIIbHYIO peub, (HOpMyIHpoBaTh pa3HOINACHs, CBOM BO3PAKEHHUS;

- TIPEACTABISATh PE3yJIbTaThl PEIICHHUS 3aJa4M, SKCIIEPUMEHTa, UCCIIEAOBAHMS, MPOEKTA;
CaMOCTOSITENIbHO W/MJIM  C  TOMOIIBI0  YUHUTENS/APYTUX  YYaCTHUKOB  0Opa3oBaTeNbHO-
KOPPEKLIMOHHOIO Mpoliecca BbIOUpaTh (OpMaT BHICTYIUICHHS ¢ yYETOM 3ajlad Mpe3eHTaluud U
0COOEHHOCTEH ayTUTOPUH.

PerynsiTuBHbIe YHUBEpPCAIbHbIE y4eOHbIe AeiicTBUS

Camoopeanusayusn:

- COCTaBJATH IJIaH, AJITOPUTM pEIIeHUs 3aJaud (MM €ro 4acThb), BBIOMpaTh CHOCOO
peleHus ¢ y4€ToM MMEIOIIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh U
KOPPEKTUPOBATh BAPHUAHTHI PEIICHHI ¢ Y4ETOM HOBOM MH(pOpPMALIUH.

Camokonmponn:

- BJIAJIETh CIIOCOOAaMM CaMONPOBEPKU, CAMOKOHTPOJIS MpOLEcca U pe3yibTaTa peleHus

MaTeMaTU4eCKO 3aaa4u,
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- NPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PEIICHUU 337a4d, BHOCHUTb
KOPPEKTHBBl B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, HAMJIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

- OLICHMBaTh COOTBETCTBHE PE3yJbTaTa IEATEIbHOCTU MOCTABIEHHON LENU U YCIOBUSM,
OOBSACHATH MPUYMHBI JJOCTH)KEHUS WIM HEJOCTUIKEHUS 11eJIM, HAXOIUTh OLIMOKY, 1aBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY.

[MPEAMETHBIE PE3VJIbTATBI

[IpeameTrHble pe3yabTaTbl OCBOEHHs NMPOrpaMMbl MO MaTeMaTWKe MpPEACTaBIECHbI IO
rojaM oOy4eHus B CIIEAYIOIINX pa3aesiaX MporpaMMBbl B paMKax OTAEIbHBIX Y4eOHBIX KypCOB: B
5-6 knaccax — Kypca «Marematuka», B 7-9 kiaccax — KypcoB «Aunredpa», «leomerpus»,

((BepOSITHOCTB U CTaTUCTHUKA».
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PABOYAS ITPOI'PAMMA YYEBHOI'O IPEIMETA «MATEMATHKA» 5 -6
KJIACCBbI
HOACHUTEJIbHAA 3ATIMCKA

[TpropuTeTHBIMH LIETAMU O0y4YEeHUS MaTeMaTUKe B 5—6 Kilaccax SBIISIOTCSA:

- TIpooikeHne POPMHUPOBAHKSI OCHOBHBIX MAaTEeMAaTHYECKUX MOHSATUH (YMCII0, BETHUHHA,
reoMerpuyeckas  Qurypa), OOECIEUMBAIOUIMX TMPEEMCTBEHHOCTh M IEPCIEKTUBHOCTh
MaTeMaTH4eCKOTro 00pa3oBaHus 00y4yaroIuXcs;

- pa3BUTUE UHTEIJIEKTyaJbHBIX U TBOPUYECKHX CIOCOOHOCTEH  oOyuaroniuxcs,
MMO3HABATEIbHON aKTUBHOCTHU, UCCIIEI0OBATEIbCKUX YMEHHM, UHTEPECa K U3yUYEHUIO MaTeMAaTUKH;

- IOJIBE/ICHNE 00y4aroIuXcs Ha JOCTYIHOM Ui HUX YPOBHE K OCO3HAHMIO B3aUMOCBSI3U
MaTeMaTUKU U OKPY>KaIOIIEro MUpa;

- (QopmupoBaHue  (PYHKIMOHANBFHOM  MaTeMaTHYeCKOW TPAMOTHOCTH:  YMEHUS
pacmo3HaBaTh MaTeMaTUYeCKHe OOBEKThI B pPEANbHBIX JXKU3HEHHBIX CUTYaIUSX, MPUMEHSTh
OCBOEHHBIE YMEHHUS [UIsl PEIICHUS MPAKTUKO-OPUEHTUPOBAHHBIX 3ajlad, WHTEPIPETUPOBATH
MOJTyY€HHbBIE PE3YNbTAThl M OLIEHUBATh X Ha COOTBETCTBUE MPAKTUUECKON CUTYAIIHH.

OcHoBHbIe JUMHMH Yy4yeOHOro mpeamera «Marematuka» B 5-6 Kjaccax —
apudmeTnyeckas W TeOMETpUYECKas, KOTOpbIe pa3BUBAIOTCS MapajlielbHO, KaXkK7aas B
COOTBETCTBUM C COOCTBEHHOH JIOTMKOM, OJIHAKO, HE HE3aBMCHMO OJIHA OT JPYroil, a B TECHOM
KOHTAKT€ U B3aUMOJEHCTBUHU. Takke B Kypce MaTeMaTHKH IPOUCXOAMT 3HAKOMCTBO C
3IIeMEHTaMU aJreOpbl U ONMUCATENIbHON CTaTUCTHKHY.

N3yuenne apudmMeTrndeckoro marepuanga HAYMHACTCS CO CHUCTEMATH3allUd M Pa3BUTHUS
3HaHUH O HAaTypaJIbHBIX YHCIIaX, IOJYyYEHHBIX Ha YPOBHE HayaJIbHOTO 00111ero oopasosanus. [1pu
ATOM COBEPIIICHCTBOBAHUE BBIYHCIUTEILHON TEXHUKH U (DOPMHUPOBAHHUE HOBBIX TEOPETHUYECCKHUX
3HaHUU COYETAeTCs C Pa3BUTHUEM BBIUMCIHUTEIHHOW KYJABTYpbI, B YAaCTHOCTU C OOyYEHHEM
MPOCTEHIINM ITpUEMaM MPUKHUJIKK U OLEHKH PE3ylIbTaTOB BhIYUCIECHUH. M3yueHne HaTypanbHbIX
quCell IPOIoJIKAEeTCs B 6 Kjlacce 3HAKOMCTBOM C Ha4aJIbHBIMU MOHATUSMU TEOPUU JEITUMOCTH.

Havano u3yuenuss OOBIKHOBEHHBIX W JECATUYHBIX APOOEH OTHECEHO K S5 Kiaccy. DTo
MEepBBIA 3Talm B OCBOGHUHU Jpo0ei, Korga MpPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU HIESIMH,
NOHATUSIMH TeMbl. [Ipu 3TOM paccMOTpeHHe OOBIKHOBEHHBIX Ipo0Oeii B TOTHOM 00BEME
NPEAMIECTBYET M3YYEHHUIO JCCITUYHBIX IPOOEH, UTO ILeIecoo0pa3HO C TOYKU 3PEHHS JIOTUKU
W3JIOKEHHUSI YWCIIOBOM JIMHWHM, KOTJA TpaBWiIa JEHCTBUU C JECATUYHBIMH JPOOSMH MOKHO
000CHOBaTh YK€ M3BECTHBIMH aJTOPUTMAMH BBITIOJHEHHS] JEHCTBHM € OOBIKHOBEHHBIMU
IpobsiMu. 3HAKOMCTBO C JAECATUYHBIMU JIPOOSIMH PACHIUPUT BO3MOXKHOCTH JJIsi MMOHUMAHHS
00yJaromMMHUCS TTPUKIIATHOTO TPUMEHEHHUST HOBOW 3alTUCH MPU M3YYCHHUH JPYTUX MPEAMETOB H

IIpYU MPAKTHYECKOM HCIOIb30BaHUU. K 6 Kaccy OTHECEH BTOpOI ATam B U3ydyeHUU JIpoOdeit, rae
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MIPOMCXOJIUT COBEPIICHCTBOBAHWE HABBIKOB CPaBHEHHs M NpeoOpa3oBaHMs ApoOel, 0CBOECHUE
HOBBIX BBIYUCIUTCIIBHBIX aJITOPUTMOB, OTTAYMBAHHUC TCXHHUKHU BBI'—IHCJIGHHﬁ, B TOM 4YHUCJIEC
3HAYECHUH BBIpEl)KGHHfI, coacpKamux Hn 06I)IKHOBCHHLIG, N OECATHUYHBIC )IpO6I/I, YCTaHOBJICHHUC
CBsI3€ll MEeXJly HUMM, pacCMOTpeHHe NMPUEMOB pelleHHs 3aaad Ha Jpobu. B Hauane 6 kiacca
MIPOMCXOIUT 3HAKOMCTBO C MOHATHEM NpoleHTa. OCOOEHHOCTHIO U3YyUeHUs MOJIOKUTENbHBIX U
OTpULATCIBHBIX YHUCCIT ABJIACTCA TO, YTO OHH TAKKEC MOI'YT pacCMarpuBaTbCsd B HCECKOJIBKO
sranoB. B 6 kmacce B Haudane u3ydeHus Tembl «llomokuTenpHblE W OTPULATENIBHBIE YHCIIA»
BelengeTcss noarema «llemble umcna», B pamMkax KOTOPOM 3HAKOMCTBO C OTPHULIATEIbHBIMU
YUCIaMU U JICHCTBHSAMHU C TIOJIOKUTEIBHBIMH U OTPHILATENbHBIMU YUCIIAMHU TPOUCXOAMT Ha
OCHOBE COZEpXKAaTeIbHOIO TOAXO0AA. OJTO MO3BOJSET HA JOCTYIHOM YpPOBHE IIO3HAKOMMTH
06yqa}01unx051 MMPAKTHUYECKHU CO BCCMHU OCHOBHBIMU IIOHATUAMH TEMBI, B TOM 4YHCIC U C
[PaBUJIAMU 3HAKOB TP BBINOJHEHUU apU(MeTHuecKux AedcTBHi. V3yueHue panuoHalIbHBIX
YHCces Ha 3TOM He 3aKOHUYHUTCs, a Oy/IeT MPOoA0JIKEHO B Kypce ajreOphl 7 Kiacca.

[Ipn oOydeHHMH peElIEHUI0 TEKCTOBbIX 3aJad B 5—6 Kjaccax HCIHOJIb3YIOTCS
apumernyeckue npuémsl peuieHus. [lpu orpaboTke BRIUMCIUTEIBHBIX HABBIKOB B 5—6 Kilaccax
paccMaTpuBarOTCS TEKCTOBBIE 3aJa4yMl CJIEAYIOIIMX BHJOB: 33Ja4M Ha JBWXKEHHE, HA 4acTH, Ha
MOKYIIKM, Ha pabOTy M INPOU3BOIUTENBHOCTh, Ha MPOIEHTHI, HAa OTHOIIEHHS WU HPOMOPILHUH.
OOyyaromuecsi 3HaKOMATCS ¢ NpUEMaMU PELIeHHs 3aad 1mepeOopoM BO3MOKHBIX BapHAHTOB,
yudarcsi paboTath ¢ UH(popMaluel, npeacTaBIeHHON B (hopMe TabIuIl U IUarpaMM.

B nmporpamme yuebHoro kypca «MaremaTuka» HOpeAyCMOTPEHO (OpPMHPOBaHUE
NPONEIEBTUYECKUX aIreOpandyeckux MpencTaBleHui. bykBa kak CHMBOJI HEKOTOPOTO 4YMCIa B
3aBUCUMOCTH OT MAar€MaTHYCCKOI'O KOHTCKCTAa BBOAMUTCA ITOCTCIICHHO. BYKBCHHaSI CHUMBOJINKa
IIMPOKO HCHOIBb3YeTCs MpPEeXkAe BCEro Ui 3amucu OOUIMX YTBEPKACHUW U MPEASIOKEHHH,
(dbopMys, B YaCTHOCTH JUIsl BBIYHUCIIEHUS! T€OMETPUUYECKUX BEIMYHMH, B KaU€CTBE «3aMECTUTEIS
qucia.

B nporpamme yuebHOro kypca «MaremaTukay INpeAcTaBieHa HalIAIHAs Ie€OMETpUs,
HaIllpaBJICHHAasd Ha Pa3sBUTHUC 06pa3H0r0 MBIINUJICHUS, MTPOCTPAHCTBEHHOT'O B006pa)I(eHI/I$I,
n300pa3uTENbHbIX yMEHUI. OTO BaXXHBIH ATall B HU3YYECHUMHM TE€OMETPHM, KOTOPBIH
OCYILECTBIIIETCS HA HANIAJHO-TIPAKTHUYECKOM YpOBHE, OIHUpAeTCsl Ha HaNIAJHO-00pazHoe
MBILIUIEHHE OOydaromuxcsa. bonibias poiab OTBOAMTCA NPAKTUYECKON JEATEIBHOCTH, OIIBITY,
AKCIEPUMEHTY, MoJiepoBaHHio. OOyyaronecs: 3HaKOMSITCSI C TEOMETPUUECKUMU (HUTypamMu Ha
IUIOCKOCTH M B IPOCTPAHCTBE, C UX NMPOCTEHIINMHI KOHPUTypalusIMHy, ydaTcs U300pakaTh UX Ha
HEJIMHOBAHHOW M KJIeTYaTroil Oymare, paccMaTpHBalOT MX INpocTeiiue cBoiictBa. B mpornecce
HU3YUYCHUA HﬁI‘J’ISIIIHOﬁ réoMETpUH 3HAHUS, MMOJTYYCHHBIC 06y‘-IaIOIIII/IMI/IC$I Ha YPOBHC Ha4YaJIbHOT'O

o0miero 00pa3zoBaHUsl, CHCTEMATU3UPYIOTCS U PACILIUPSIFOTCS.
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CornmacHo y4yeOHOMY IIaHy B 5—6 KilaccaX HU3y4aeTcs HHTETPUPOBAHHBIN IpeaMeT
«MareMarrkay, KOTOPBIH BKJIIOYaeT apu(METHUECKUH MaTepuan W HASAHYI0 TEOMETPHIO, a
TaK)Ke MPOMNEJIEBTUYECKNE CBEACHUS U3 anreOpbl, 3JEMEHTHI JIOTMKH M Hadajla OMMCATEIbHON

CTaTUCTHUKHU.
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COIEPXAHWE OBYUYEHUA

5 KJIACC

(1-i1 rox o0yuenusi Ha ypoBHe O0Q0)

HarypaJjbHble yHC/Ia M HYJIb

Harypanbnoe uucno. Psan nHarypanbHbix uncen. Yucno 0. M3o00paxeHue HaTypajgbHBIX
qrceJl TOYKaMH Ha KOOPJIAMHATHOM (YMCIIOBOM) IPSIMOM.

[To3nnnoHHas cucrema cuucieHus. PuMckas HyMmepanus Kak IPUMEP HEMO3UIMOHHOU
CUCTEMBI cuucieHus. JlecaTuuHas cucTeMa CUUCICHHUS.

CpaBHEHHE HaTypalbHBIX YHCEJ, CPaBHEHHME HaTypajbHbIX uucell ¢ HylIéM. CrocoOsl
cpaBHeHUA. OKpyIJIEeHHE HaTypaJIbHbIX YHCEIL.

CrnoxeHure HaTypaJbHbIX 4YHCENl, CBOMCTBO HYNS MpH CIOXKEHHH. BblunTaHue Kak
NeiicTBHe, 00paTHOE CIOXKEHHIO. YMHOKEHHE HaTypaJIbHbIX YHCEN, CBOMCTBA HYMSI M €IUHUIIBI
npu yMHOXeHuUU. [lenenue kak neiictBue, oOparHoe yMHOXKEHHIO. KOMIIOHEHTHI 1eHCTBHIA, CBSI3b
Mexay Humu. lIpoBepka pesynabrata apudmerndeckoro neiictBus. IlepemecTurensHoe u
COYeTarebHOE CBOMCTBA (3aKOHBI) CIIOKEHUS U YMHOXEHHS, PacCHpeeUTEIbHOE CBONCTBO
(3aKOH) YMHOKEHHS.

Hcnonb3oBanue OykB i 0003HAUEHUS] HEW3BECTHOTO KOMIIOHEHTA U 3allMCH CBOMCTB
apu(pMETUYECKUX JEeHCTBUM.

Jenurenu u KpaTHble Yncia, pa3iiokeHrue Ha MHOXUTenu. [IpocTeie u cocTaBHbIE YHCTA.
[Ipusznaku genumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ OCTaTKOM.

Crenenp ¢ HaTypaJbHBIM IIOKa3aTeleM. 3allUCh YHUCIA B BUAE CYMMBI pa3psaHBIX
cllaraéMblX.

UucnoBoe BbIpak€HHE. BpIUMCIIEHME 3HAYE€HWH YHCIIOBBIX BBIPAXKECHUH, MOPSIAOK
BBIIIOJIHEHUs  JlelicTBUM. Mcmonb3oBaHME TIpU  BBIYUCIEHUSX  I[IEPEMECTHTENIBHOTO U
COYETATEIHbHOIO CBOMCTB (3aKOHOB) CIIOKEHHS U YMHOXEHHMS, PACIpeeIuTeIbHOTO CBOWCTBA
YMHOXKEHHS.

Apodu

[IpencraBnenue o IpoOU Kak CrocoOe 3armucy 4acTH BeInuruHbl. OOBIKHOBEHHBIE IPOOH.
[IpaBusbHbBIE U HEMIpaBUIIbHBIE Apo0H. CMenanHas Apo0k, IpeACcTaBIeHue CMEIIaHHOM 1podH B
BUJIC HENpPaBWIBHON JpoOM W BBIJENIEHHE IEJOW YacTH YHWClIa W3 HeNpaBWIBHOW Ipolwu.
N3o6pakenne npobeii ToukamMu Ha YUCIOBOM mpsiMoii. OCHOBHOE CBOMCTBO Apoou. CokpalieHue
npobeit. [IpuBenenne npodu k HOBOMY 3HameHaTeno. CpaBHEHHE IpoOei.

CrnoxxeHue M BbIYMTaHUE ApoOeil. YMHOKeHHE M JejieHue Apoleil, B3auMHOOOpaTHbIE

Z[pO6I/I. HaxoxxaeHue 4acTu 11eJI0ro U HeJI0ro 0 €ro YacTH.
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Hecsatuunas 3anuch apobeit. [IpeacraBnenue aAecaTHUHOMN ApoOU B BHIe OOBIKHOBEHHOM.
N300paxenue necaTUYHBIX ApoOel TOYKaMU Ha YHUCI0BOW mpsiMoil. CpaBHEHHME NECATUYHBIX
npobeii.

ApudmeTnueckue JEHCTBUS C JECATUYHBIMU JApoOsMu. OKpyTiieHHe AeCSITHYHBIX
Ipobei.

Pemenue TeKCTOBBIX 32124

Pemennie TekcTOBBIX 3a1a4 apupMETHUECKUM crocobom. PemieHue mormdyeckux 3aaad.
Pemenne 3amau nmepebopoM Bcex BO3MOXHBIX BapuaHTOB. Vcronb30BaHUE MpU PEIICHUU 3a7ad
TaOJIHIL U CXEM.

Pemenne 3anay, conepxkaiux 3aBUCUMOCTH, CBA3BIBAIOLINE BEJIUYUHBI: CKOPOCTb, BPEMs,
paccTosiHie, 1eHa, KOJIWYEeCTBO, CTOMMOCTb. EAMHMIIBI H3MepeHus: Mmacchl, 00bEMa, IIEHBI,
paccTosiHMSL, BpEMEHH, CKOPOCTH. CBsA3b MEXKAY €AMHULAMU U3MEPEHUS KaK/10M BEJTUUYHHBI.

Perrenue 0CHOBHBIX 337124 Ha JIPOOH.

[IpencraBnenne JaHHBIX B BUJE TAOJHII, CTONIOYATHIX THATPAMM.

Harnsignasi reomerpust

Harnsinueie mpenctaBieHus o QUrypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK, Jyd,
yroj, JIOMaHas, MHOIOYIOJIbHHMK, OKDPYKHOCTb, Kpyr. Yroua. IIpsmoi, ocCTpslid, Tymou u
Pa3BEPHYTHIN YITIBL.

JnvuHa oTpe3ka, MeTpHYECKME €IWHWLBI JUIMHBL. J[IMHAa JIOMaHOW, NEepUMETp
MHOTOyrojibHuKa. Mi3MepeHne u nocTpoeHue yrioB ¢ IOMOUIbIO TPAHCIIOPTHPA.

Harnsanele npeacrasieHus o Gurypax Ha MiIOCKOCTH: MHOTOYTOJIbHUK, MPSIMOYTOJIbHHUK,
KBaJIpaT, TPEYTOJIBbHUK, O PABEHCTBE (PUTYD.

N3obpaxenue duryp, B ToM uucie Ha kietdatoit Oymare. [loctpoenue koHpurypamnuii u3
JacTell MpsMOMN, OKPY>KHOCTH Ha HEJTMHOBAHHOW M KieTyaTod Oymare. lcronb30BaHue CBOWCTB
CTOPOH U YIVIOB IIPSIMOYTOJIbHUKA, KBaJpara.

[Inomaap npsAMOYyroibHUKA 1 MHOTOYTOJIbHUKOB, COCTABIEHHBIX U3 MPSMOYTOJIbHUKOB, B
TOM yHclie Guryp, n300paxEHHbIX Ha KieTyaTtol Oymare. EquHUIIBI M13MEpEeHUs TIOLIa/IH.

Harmsinuele  mpenctaBieHHss O  MPOCTPAHCTBEHHBIX — (GUTYpax: MPSIMOYTOJBHBII
napajienenunes, Ky0, MHOTOrpaHHMKH. [300pakeHue MNPOCTEHIIMX MHOTOIPAaHHHUKOB.
Pazéprkm kyba u mapamenenunena. Co3maHue Moneneld MHOTOTPAaHHUKOB (M3 Oymarw,
MIPOBOJIOKH, TJIACTHIJIMHA U IPYTUX MaTepUaoB).

O0BEM TIPAMOYTONIBHOTO Mapaenenumnesa, kyoa. Ennauiel nusmepenust oobéma.

6 KJIACC
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(2-i1 rox o0yuenusi Ha yposHe O0O0)

HarypaJjabHble ynciaa

Apudmerndeckrue AEUCTBUS C MHOTO3HAYHBIMH HATypalbHBIMH YHCIaMH. YHCITOBBIE
BBIpQXEHUSI, TIOPSAOK JACWCTBUM, HCIMONB30BaHUE CKOOOK. Mcmonmb3oBaHME MpPU BBIYUCICHUSX
NIEPEMECTUTEIBHOIO U COYETATEIBHOIO CBOMCTB CIIOKEHHUS U YMHOMKEHUS, PaCcIIpEAEIUTEIIBHOTO
cBoicTBa yMHOXKeHUA. OKpYITIEHHE HATYPaJbHBIX YHCEI.

Jenutenn w KpaTHbIE YHCIIa, HAHMOONBINUA OOMIIMI JETWUTETh W HAaWMEHbIEE OOIIee
KpaTHoe. J[enuMocTh CyMMBI U TPpOU3BeACHUs. JleeHre ¢ 0CTaTKOM.

Apoon

OObIKHOBEHHAsA IpoOb, OCHOBHOE CBOMCTBO JpoOH, cokpaieHue npodeid. CpaBHEHUE U
ynopsiiounBaHue apoOei. Pemenne 3amad Ha HaXOXJIEHWE YAaCTH OT IIEJIOTO W IIEJIOTO MO €ro
gactu. [[poOGHoe umcio kak pesynbrar neneHus. [IpencraBieHue aecsTMuHOM ApoOU B BUIE
OOBIKHOBEHHOH JpoOM ¥ BO3MOXKHOCTh TMPEACTaBICHUS OOBIKHOBEHHOW JpoOu B BHJE
necITUIHOM. JlecsaTHuHbIe APOOM M METpHUYECKas cucTeMa Mep. Apu(MeTHYecKre NeicTBUs U
YHUCJIOBBIC BRIPAXKECHUS C OOBIKHOBEHHBIMH H IECATUIHBIMU TPOOSMHU.

OrtHomenne. [lenenne B AaHHOM oOTHomieHuH. Macmtad, mpomopuus. Ilpumenenue
MPOMOPIUI IPU PEUICHUU 3a]1au.

[TonsTne npouenTa. BorunciaeHue npoueHTa OT BEIMYMHBI M BETUUHHBI IO €€ MPOLIEHTY.
BripaxkeHne NpoleHTOB JeCATUYHBIMU OpoOsMu. Pemenue 3agay Ha mpoueHTHl. BreipakeHue
OTHOUIEHUS BEJTUYMH B IPOLIEHTAX.

Ios0)kuTENbHBIC U OTPULIATEIbHBIE YN CJIA

[lTonoxurensHsle M oTpULarenbHble 4yucna. llemsle 4ywucima. Monynes  yucina,
reoMeTpuyeckass MHTeprnpeTanuss Moxayns uucia. 3o0paxeHue uucen Ha KOOPAMHATHOM
npsMoii.  YwucnmoBeie TpoMexyTkd. CpaBHeHHE uucend. ApudMeTHYEeCKue JeHCTBHS C
MOJIOKUTEJIbHBIMU U OTPULIATEIbHBIMU YU CIIaMHU.

[IpsimoyronpHas cucTemMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaThl TOUKM Ha IUIOCKOCTH,
abcuucca u opauHata. [loctpoenue Touek u Gpuryp Ha KOOpAMHATHON MIIOCKOCTH.

BykBeHHbIE BbIpaKeHUs

[Ipumenenne OykB /Ui 3aIIMCH MaTeMaTHYECKHUX BBIPAKEHUN U mipeaiokeHnid. CBolicTBa
apumernyeckux neicTBUil. bykBeHHBIE BbIpaKEHMsS U YHUCIIOBbIE IOJCTAaHOBKH. ByKBeHHBIE
paBEHCTBa, HAXOXJEHHE HEW3BECTHOTO KOMIIOHEHTa. PDopmyinbl, (opMyiabl HepuMeTpa u
IUIOIIA/IM IPSIMOYTOJIbHUKA, KBaJipaTra, 00bEMa mapasienenunena u Kyoa.

PelieHne TeKCTOBBIX 32124

Pemrenne TekCTOBBIX 3a/1a4 apu(METHUYECKUM CIIOCOOOM. Pemenue ormveckux 3ajaad.

Pemenune 3aau nepe6bopoM Bcex BO3MOXKHBIX BapHAHTOB.
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Pemenne 3amauy, copepXaliMx 3aBUCHUMOCTH, CBSA3BIBAIOLIMX BEIMUYUHBL CKOPOCTb,
BpeMs, pPACCTOSHHE, II€Ha, KOJIMYECTBO, CTOMMOCTH, IPOW3BOIUTEIHHOCTh, BpeMs, OO0BEM
paboTsl. EnuHuIBl M3MEpeHus: Macchl, CTOUMOCTH, PAcCTOSIHHSI, BPEMEHH, CKOpOCTH. CBS3b
MEXy €IMHULAMHU U3MEPEHUS KaXKI0M BEIINYUHBI.

Pemenne 3anmad, CBA3aHHBIX C OTHOLIEHUEM, MPONOPLHMOHAIBHOCTBIO BEJIUYMH,
IIPOLIEHTAaMU; pEeLIEHHE OCHOBHBIX 3a/1a4 Ha ApOOU U MPOLIEHTHI.

Onenka U NpUKUAKa, OKpyrieHue pesynbrata. CocrapieHre OyKBEHHBIX BBIPaXXEHHH IO
YCIIOBUIO 33]1auu.

[Ipencrapnenre NaHHBIX C MOMOUIbIO Tabnuil U auarpamm. Cronbyarbie TUarpaMMbl:
YTEHHUE U TIOCTPOEHHE. UTEHNE KPYTOBBIX AUATPAMM.

Harnsignasi reomerpust

Harnsaaele npeacraBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, IpsMasi, OTPE30K, Jyd,
yToJ1, IOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3aumHOoe pacnonoxkeHue AByX IMpsIMBIX Ha IUIOCKOCTH, MapajijiesibHbIE IpsIMBbIE,
MEepIeHIUKYISIpHbIE TpsiMble. V3MepeHne pacCTOSHUN: MEXIy JABYMsI TOYKaMH, OT TOYKH [0
IIPSIMOM, IJIMHA MAapIIPyTa HA KBaJPAaTHOU CETKE.

W3mepenne U NMOCTPOEHHE YINIOB C MOMOIIBIO TpaHCIOpTUpa. BHUIBI TpPEyrolbHUKOB:
OCTPOYTOJIbHBIM, TPSAMOYTOJIbHBIN, TYIOYIOJIbHBIM, pPaBHOOEIPEHHBIN, PaBHOCTOPOHHUIL.
YeTbIpEXyroibHUK, MPUMEPhl YETHIPEXYTONbHUKOB. [IpsIMOYroNbHUK, KBajJpaT: MCIIOJIb30BaHUE
CBOWCTB CTOpOH, YIJIOB, quaroHaneil. M3o00paxeHue reomMmeTpuueckux (puryp Ha HeJIMHOBaHHOM
Oymare ¢ HCHOJNb30BaHMEM LHMPKYINs, JUHEHKH, YroJlbHUKa, TpaHcmoprtupa. Iloctpoenus Ha
KJIeT4aTon Oymare.

[lepumerp MHoroyroiapHuka. IloHsTHe momann GUIypsl, EAUHMUIBI H3MEPEHUS
wiomaau. [IpubnmxénHoe u3MepeHue Iulomaau (GUryp, B TOM 4YMCIIEe Ha KBaJpaTHOM CeTke.
[TpubnmxEénHOE N3MEpEeHNe JUIMHBI OKPYXHOCTH, TUIOIIAN KpyTra.

CumMeTpus: IeHTpajbHasl, 0CeBas U 3epKajlbHasi CHMMETPHH.

[TocTpoenne cuMMETpPUYHBIX HUryp.

Harnsanele npeacTaBieHuss O NPOCTPAHCTBEHHBIX (Urypax: Hapajiesenunes, Kyo,
npu3Ma, MUupamMuja, KOHyC, HWIHHAP, map u cdepa. M3o0paxeHne NpocTpaHCTBEHHBIX (GUTYD.
IIpumepsl  pa3BEPTOK MHOTOTPAHHMKOB, INUIMHApa M KoHyca. Co3maHue Mojenei
MIPOCTPAHCTBEHHBIX (pUryp (13 Oymaru, MpoBOJIOKHU, TUIACTUIIMHA U APYTUX MaTepuasoB).

[Tonsatne o00bEMa, eauHUIBI u3MepeHHs 00béMa. OO0BEM  MPSIMOYTOJIBHOIO
napasenenunena, Kyoa.

HNPEAMETHBIE PE3VJIBTATBI

OcBoenne yuebOHOTO TIpenMera «Maremaruka» B 5—6 Kilaccax JOJDKHO OOeCIeYrBaTh
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JOCTH)KEHHE YKa3aHHBIX HIDKE MPEIMETHBIX 00pa30BaTeIbHbIX PE3yIbTaTOB.

5 KJIACC

Yuciia 1 BBIYUCICHUSA:

—TIOHUMATh U MPABUIIBHO YIOTPEOIATh TEPMUHBI, CBA3aHHBIE C HATYPaJbHBIMHU YHCIIAMU,
OOBIKHOBEHHBIMHU U JI€CATUUHBIMU JAPOOSIMHU;

— CpaBHUBaTb M YIOPSIOUMBATL HATypaJlbHblE 4YHCIIA, CPAaBHUBAaThb B IPOCTEHIIMX
cllydasix OOBIKHOBEHHBIE IpO0H, IeCATUYHbIE APOOH;

— COOTHOCUTb TOYKY Ha KOOPJMHATHON (YMCIOBOM) MPsIMOM C COOTBETCTBYIOILUM €i
YHCIIOM U M300paXkaTh HaTypaJlbHbIE YHCIa TOUKAMU Ha KOOPAMHATHOM (YMCIIOBOI) IPSMOIA;

— BBITIOJHATH apU(PMETHUECKHE NEHCTBUS C HATYpaTbHBIMU YHCIAMHU, C OOBIKHOBEHHBIMU
IpoOSMHU B MPOCTEUIINX CITyYasiX;

— BBINOJIHATH NMPOBEPKY, MPUKUJIKY pe3ylbTara BeIYMCICHUNH. 6 OKpYyIIsATh HaTypalibHbIe
qucia.

Pemienne TekcTOBBIX 3a1a4:

— pemiatb TEKCTOBbIE 3ajaydl  apU(PMETHUYECKUM CIOCOOOM U C  TIOMOIIBIO
OpPraHN30BaHHOIO KOHEYHOT'o nepedopa BceX BO3MOXKHBIX BApUAHTOB;

— pemarb 3aJaud, COAEp)KALUE 3aBUCUMOCTH, CBS3BIBAIOLIUE BEJINYMHBI: CKOPOCTb,
BpEMSI, paCCTOSHUE; 1IEHA, KOJTMYE€CTBO, CTOMMOCTb;

— UCTOJIb30BaTh KpaTKUe 3aliCH, CXEMBbI, TAOIUIIbI, 0003HAYESHUS PU PELICHUH 3a/1a4;

— TIOJIb30BAaThCSl OCHOBHBIMH €IMHUIIAMHM M3MEPEHMs: IIEHbI, MAacChl; PAacCTOSIHUA,
BPEMEHH, CKOPOCTH; BBIPAKaTh OAHU €AVHMIIBI BEJIMYUHBI YEPE3 NPYTHUE;

— W3BJIEKaTh, aHAJIM3UPOBATh, OIICHUBATh MH(POPMAIINIO, TIPEICTABICHHYIO B TabiuIe, HA
cTos0uaToi auarpamme, MHTEPIPETUPOBATh MPECTABICHHBIE JaHHBIE, UCIIOIb30BaTh JAaHHBIE
IIPY PELIeHNH 3a/1a4.

Harnsanasi reomerpus:

— TIOJIb30BaThCsl T€OMETPUUYECKUMH TOHATUSMU: TOYKA, HpsAMas, OTPE30K, JydY, YIOJ,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT;

— TIPUBOJUTH MPUMEPHI OOBEKTOB OKPYKAIOLIETO MHUpa, UMEIOUINX (HOpMY H3YyUEHHBIX
reoMeTpuyYecKux puryp;

— UCHOJb30BaTb TEPMHUHOJIOTHIO, CBS3aHHYIO C YIIAaMU: BEpIIMHA, CTOPOHA; C
MHOTOYTOJIbHUKAMU: yToJl, BEPIINHA, CTOPOHA, JMAaroHalb; C OKPYKHOCTBIO: paJnycC, AUAMETP,
LEHTP;

— u300paxarh HM3y4YEeHHBIE T'€OMETpUYEeCKHe (PUrypbl Ha HEJIMHOBAHHOW U KJIETYATON
OyMare C MOMOIIBIO ITUPKYJIS U THHEHKH;

— HaxXOo4uTb JIMHBI OTPE3KOB HCIMOCPCACTBCHHBIM H3MEPCHHEM C IOMOIIBIO J'H/IHCfIKI/I,
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CTPOUTH OTPE3KHU 3aJaHHOM JUIMHBI; CTPOUTH OKPYKHOCTB 3aIaHHOTO pajauyca;

— HCHOJIb30BaTh CBOWCTBA CTOPOH M YIJIOB MPSIMOYIOJIbHUKA, KBaApara g HX
MOCTPOEHUS, BBIYUCIICHUS TUIOIIAIA U IEPUMETPA;

— BBIYUCIISITh TIEPUMETP M TUIOIIAb KBajpara, MpsSMOYrojdbHUKA, (PUTYp, COCTABICHHBIX
U3 MPSIMOYTOJILHUKOB, B TOM Yncie GUryp, n300pak€HHbBIX Ha KJeTyaToi Oymare;

— TI0JIb30BaTbCsl OCHOBHBIMU METPUYECKUMH EAUMHULIAMU U3MEPEHUS JUIMHBI, TUIOLIAJIN;
BBIPAYKaTh OJIHU €IMHUIIBI BEIMYNHBI YEPE3 IPYTHE;

— pacro3HaBaTh MapajuleNieNuIe], Kyo, UCTI0Ib30BaTh TEPMUHOJIOTHIO: BEpIIHHA, PeOpo
rpaHb, U3MEPEHUS; HAXOIUTh U3MEPEHUS MapaieNenumnena, Kyoa;

— BBIYUCIISITH 00BEM KyOa, mapajiieienunena no 3aJaHHbIM U3MEPEHUsIM, MOJIb30BaThCs
eMHUIIAMHU U3MEpEHUs 00bEMa;

— pemiarh HECJIOKHbBIC 33a/1a4U Ha U3MEPEHHE IeOMETPUUYECKUX BEIUYUH B MPAKTUUECKHUX
CUTYyaIUsIX.

6 KJIACC

Yucaa v BLIYUCIECHUS

— 3HaTh M TIOHMMATh TEPMHUHBI, CBA3aHHBIC C PA3IMYHBIMU BHJIAMU YHCET U CIIOCOOaMH
WX 3aIHUCH, IEPEXOIUTH (€CIIH 3TO BO3MOXXHO) OT OHOM (POPMBI 3aMMCH YHCTIA K IPYTOM;

— CpaBHMBATh M YINOPSAOYUBATH 1EJIbI€ YMCIA, OOBIKHOBEHHBIC U JIECSTUYHBIC JPOOH,
CpaBHMBATh YUCJIA OJTHOTO U PA3HBIX 3HAKOB;

— BBINIOJIHATD, COUYETass YCTHBIE W MUCHMEHHBIC MPUEMBI, apuMETHUUECKUE JTCHUCTBUS C
HATYpalbHBIMH W TEIbIMH  YHCIaMH, OOBIKHOBEHHBIMH U JIECATHUYHBIMU APOOSMHU,
MOJIOKUTEIIbHBIMU U OTPULIATEIIbHBIMU YUCIIAMU;

— BBIYUCIATH 3HAYEHUS] YHUCIOBBIX BBIPAKCHHM, BBINOJIHATh MPUKUIKY M OLEHKY
pe3yJbTaTa BBIYHMCICHUN; BBIMONHATH NPEOOpa30BaHUs YHUCIIOBBIX BBIpAKEHHWH Ha OCHOBE
CBOMCTB apu(pMETHUECKUX JICHCTBHIA,

— COOTHOCHUTBH TOYKY Ha KOOPAMHATHOM MPSAMOM C COOTBETCTBYIOIIMM €W YHUCIOM U
M300pakaTh YMCIIa TOUKAMHU Ha KOOPJIWHATHOW MPSMOMN, HAXOIUTh MOIYJIb YHCIIA;

— COOTHOCHUTD TOYKHU B MPSIMOYTOJILHON CUCTEME KOOPJIMHAT C KOOPJIMHATAMHU 3TON TOUYKH;

— OKPYTJIATH IENbIE YNCa U JECATUYHbIE TPOOH, HAXOAUTH IPUOIMKSHHS YUCET.

YucsioBble 1 OyKBEHHbIE BHIPAKEHUSI:

— TIOHUMATh M YIMOTPEOISATh TEPMHUHBI, CBI3aHHBIE C 3aMHUCHIO0 CTETICHU YUCIIa, HAXOIUTh
KBaJIpaT ¥ KyO YMCIIa, BBIYUCIISITh 3HAYCHHS YUCITOBBIX BBIPQKCHHH, COIEPKAIINX CTEIICHH,

— TIIOJB30BaThCsl IPU3HAKaAMU JIEJIMMOCTH, pPAacKJIaJIblBaTh HaTypajbHbIE 4YHCIA HaA
MPOCTHIE MHOXKUTENH;

— IMOJIB30BAaTbCA MaCHITa6OM, COCTaBJIATH NPOIIOPUHHU U OTHOILICHHA,



27

— UCHONb30BaTh OyKBBI Ui OO0O3HAYeHMs 4YHCEN MpU 3aluCHd MaTeMaTH4eCcKHX
BBIPO)KEHUH, COCTABIATH OyKBEHHbIE BBIPAKEHHUS W (POPMYITBI, HAXOIUTH 3HAYCHHUS OYKBEHHBIX
BBIPAXEHHM, OCYIIECTBIISISI HEOOXOIMMBIE MTOJICTAHOBKY M NMPeoOpa30BaHNUs;

— HaXOJWUTh HEU3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemenne TeKCTOBBIX 32/1a4:

— peuIaTh MHOTOIIATOBBIE TEKCTOBBIE 33/1a91 apu(METHYECKUM CIIOCOO0M;

— pewarb 3a/laud, CBSI3aHHBIE C OTHOILIEHUEM, TMPOMOPIHOHAIBHOCTBIO BEJIUYHH,
MPOLEHTAaMU; pelllaTh TPY OCHOBHBIE 337a4M Ha IpOOU U MPOLIEHTHI;

— pemarb 3aJaud, COAEp)KALUE 3aBUCUMOCTH, CBS3BIBAIOLIUE BEJINYMHBI: CKOPOCTb,
BpEMSI, PACCTOSIHME, 1I€HA, KOJIWYECTBO, CTOMMOCTb; MPOM3BOIUTEIBHOCTh, BpeMs, 00BbEMa
paboThl, UCTIOB3Ys apupMEeTHUECKHE NEeUCTBUSA, OLICHKY, IPUKHUJIKY; MOJb30BaThCs eIMHUIIAMU
U3MEPEHMSI COOTBETCTBYIOIINX BEJINYMH;

— COCTaBJIATh OYKBEHHBIE BBIPAXKEHUS 110 YCIIOBHIO 33/1a4U;

— U3BJIEKaTh WH(POPMAIINIO, TIPEICTABICHHYIO B TaONIMIIaX, HA TUHEWHOM, CTONIOYATON MIIN
KpYrOBOM JuarpaMMax, MHTEpIPEeTHpPOBAaTh NPEICTaBICHHbIE JaHHbIE; HCIOIb30BATh JAaHHBIE
IIPY PELLICHUN 3a7ay;

— MPENCTaBIATh MHYOPMAIIHMIO C TIOMOUIbIO TaOHILL, TUHEHHON U CTONOUATOM JruarpaMm.

Harnsanas reomerpus:

— IPUBOAMUTH NMPUMEPHI OOBEKTOB OKPYKAIOIIETO MHpa, UMEIIUX (OpMYy H3YHUEHHBIX
reOMETPUUYECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX (UTYp, MPUMEPHl PABHBIX M CUMMETPHUYHBIX
buryp;

— n300pakaTb C IMOMOUIbIO LUPKYNS, JIMHEHKH, TPAHCIOPTHpPAa Ha HEIMHOBAHHON U
KJleT4aTo Oymare u3ydeHHble IUIOCKME TeoMmeTpuieckue ¢Gurypsl U KoH(Urypauuw,
CUMMETPHUYHBIE PUTYpPBI;

— TI0JB30BaTbCS TCOMETPUUYECKHMMHU TOHATHUSMHU: PABEHCTBO (UTyp, CHUMMETpuS;
HCIIOJIb30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C CUMMETPHUEN: OCb CHMMETPHH, LIEHTP CUMMETPHH;

— HAXOJIUTh BEJIMYMHBI YIVIOB M3MEPEHUEM C IMOMOIIBIO TPAHCHOPTHPA, CTPOUTH YIJIBI
3aJJaHHOW BEJIMYMHBI, IT0JI30BaThCS MPU PELIEHUH 3a1a4 IpalyCHON MEPOH YITIOB; paclO3HaBaTh
Ha 4eprexax OCTPBIF, IPAMOU, Pa3BEPHYTHINA U TYIOU YIVIbL;

— BBIYUCIATH JJIMHY JIOMAHOM, NEPUMETP MHOTOYIOJIbHMKA, IOJIb30BATHCS €AMHHUIIAMU
M3MEPEHHUs JUTUHBI, BBIPAXKaTh OJHH €IUHUIIBI U3MEPEHHUs JUIUHBI Yepe3 APYTrHe;

— HAXOWTh, UCIIONIBb3YS YEPTENKHBIE MHCTPYMEHTBI, PACCTOSHUA: MEXKIY ABYMS TOUKAMH,
OT TOYKH JI0 MPSAMOM, JUIMHY ITyTH Ha KBaJIpaTHOM CETKE;

— BBIYHCIATH IUIOMIAJL (PUTYp, COCTABICHHBIX M3 TMPSMOYTOJBHUKOB, HCIIOIB30BATh

pa30bueHre Ha NPSIMOYTOJIbHUKH, Ha paBHble (DUTyphl, JAOCTpauMBaHHE [0 MPSIMOYTOJIbHHKA;
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MOJIb30BaThCSl OCHOBHBIMH €AMHUIIAMHM HW3MEpPEHUs IUIOIIAJHM; BbIPAXaTh OTHH E€IUHUIIBI
M3MEPEHMSI IUIOIAAHN Yepe3 APYTrHe;

— pacro3HaBaTh Ha MOJIETISX U N300paXeHUSIX MUPAMUY, KOHYC, IIMIUHAP, UCIOIb30BATh
TEPMUHOJIOTHIO: BEPILINHA, peOpo, IpaHb, OCHOBaHUE, Pa3BEPTKA;

— 1300paxkaTh Ha KJIeTyaToi Oymare nNpsMOYToJIbHbIN Mapauleenumnesn;

— BBIYHCIATH OOBEM MPSAMOYTOJNLHOTO —TapajUleNienuneaa, KyOa, TOIb30BaThCs
OCHOBHBIMHM €JIMHUIIAMH H3MEpeHHs 00bEMa; BbIpaxkaTb OJHU €IMHHULBI M3MepeHus oObEma
qyepes Apyrue;

— pelarb HECIOXKHBIE 3aJaud Ha HAxXOXKICHHUE TE€OMETPUYECKMX BEIMYMH B

MPAKTHUYCCKHUX CUTyallUIX.



TEMATUYECKOE ITNTAHWUPOBAHUWE

Temarnueckoe TIaHUPOBAHUE 110 MAaTEMATUKE MPEACTABICHO IO To1aM 00y4eHus (5—6 Ki1acchl).

OCHOBHBIE BUObI JCATCIIBHOCTHU 06yqafoumxc>1 NEepCUNCIICHbI IIpU HU3YUCHHUU Ka)KﬂOﬁ TEMbI M HAIIPAaBJICHbI HAa JOCTHUIKCHHUC INNIAHUPYCMBIX

PE3YJIbTAaTOB 06y‘-ICHI/I$I. HepequL BHUOOB OCATCIBHOCTH MOXCT OBITH pacmiupeH W coxpaméH — C y‘-IéTOM BO3MOXXHOCTEM U Or paHI/I‘-IeHI/Iﬁ

00y4Jaronmxcsi, 00yCIOBICHHBIX CTPYKTYPO HapYIICHUS TPH MAaTOJIOTHUHU CITyXa.

5 KVIACC

O01ee konuecTBo yacos — 204 gaca.

TeMmbl (TeMaTHYeCKHE
0JIOKM/MOTYJIH)

OcHoBHOe coiep:xanue

OcHOBHBIE BH/IbI 1€ATEJIbHOCTH 00y4aI0IINXCS

IHoBTOpenue (5 4)

JeiictBuss ¢ MHOTO3HAYHBIMU  YHCJIAMU.
Pentenue 3amau B 2-3 nelicTBus. BeanuuHbl.

Beimonusate  apudmernueckue JEHCTBHA C HATypaJbHBIMU YHCIAMH,
BBIUUCIIATh 3HAYECHUS YUCIIOBBIX BBIPAKEHUH CO CKOOKaMHU U 0€3 CKOOOK.

JeiictBus ¢ BEJIIMYMHAMMU. Pemenue

YpaBHEHUM.
Harypaabuble umcaa. | [lecatuunas cuctemMa  cuucieHusi. Pan | B meuenue yuebnoco 2o0a: MOHUMATh, MPUMEHSITh B CaMOCTOSTEIHHOM
JeicTBus ¢ | HATypanpHBIX uMceNn. HarypadbHBIH psi. | pedd, BOCIPUHUMATh (CIYXO3PUTEIHHO W/WIHM Ha CIyX C YYETOM YPOBHSA
HATYPaJbHbIMH Uucno 0. HarypambHble  4Wmcia  Ha | CIyXOPEYEBOTO pPa3BUTHS OOydaIONMUXCsA) W JOCTATOYHO BHATHO U
yucaamu (50 4) KOOPJIMHATHOM MIPSIMOM. CpaBHeHHE, | €CTECTBEHHO BOCIHPOM3BOJUTh TEMATHYECKYID W TEPMHUHOJIOTHYECKYIO

OKpPYIJIEHHE HaTypajbHBIX YUCEIN
ApudmeTnueckue IeUCTBUS C HATYPaTbHBIMU
yuciamMu. CBOMCTBAa HyNsl NMPU CIOXKEHUHM U

YMHOXXEGHHH,  CBOMCTBA  €AMHMIBI  IIPH
YMHOXCHUH. IIepemecturensHoe u
COYETATENbHOE  CBOWCTBA  CIOXKCHMS U

YMHOEHUS, PaCIpPEIeIUTENbHOE CBOMCTBO
YMHOXCHHS.

Jlenutenn M KpaTHBIE 4YMCIIA, Pa3JIOKEHUE
4lClla HA MHOXUTENU. [[eneHne ¢ oCTaTKkoM.
IIpocteie m cocraBHble uucna. [IpusHaku
IenuMocTH Ha 2, 5, 10, 3, 9.

UuciioBble BEIPAKEHHUS]; OPS JOK NEUCTBUM.

JEKCUKY, a TaKXe JEKCHKY IO OpraHu3aluy Y4eOHOH JesTeNbHOCTH.
BoemonaaTte hoHeTHueckyro 3apsiaky. Vcrnons3oBarh AaKTUIBHYIO (YCTHO-
JAKTHIBHYIO PE€Yb) B Ka4€CTBE BCIIOMOTATEIBHOTO CPEACTBA OOIIECHUS.

Ilo oxonuanuu xadxcooti yueOHou uemeepmu. BOCIPUHMMATh Ha CIyX H
BOCIIPOM3BO/IUTH TEMAaTUYECKYI0 U TEPMHUHOJIOTUYECKYIO JIEKCUKY yueOHOI
JTUCITUIUIMHBL, 8 TaKXKe JIEKCUKY 110 OPTaHU3aluy yueOHOU eI TebHOCTH.
Uurare, 3amuchbiBaTh, CPaBHUBATh HATypajbHbIE 4MCIA; MpeAaratb |
00cyXKIaTh CrIOCOOBI YIOPSA0UMBAHUS YHCEIL.

N300pakarb KOOpAMHATHYIO NPSMYIO, OTMEYaTh YHCJIA TOYKaMH Ha
KOOPJIMHATHOM MPSAMOI, HAXOIUTh KOOPAMHATHI TOUKH.

HccnenoBars cBOWCTBA HATypalbHOTO psna, yucena 0 U 1 mpu cioxeHuu u
YMHOXEHHUH.

Vcnonp30BaTh paBUJIO OKPYIIIEHUS] HATYPaJIbHBIX YHCEN.
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Pemenne  TeKCTOBBIX  3a1a4  HaA  BCe
apupMeTHYECKue JIEHCTBHS, Ha JIBUXKECHUE H
MTOKYTIKH.

BommonHaTe apudmeTnueckue JEHCTBUS € HATypaldbHBIMU UYHCIAMH,
BBIYUCIIATH 3HAYCHHUS YHCIOBBIX BBIPAKEHUN CO CKOOKaMHU U 0€3 CKOOOK.
3anucelBaTh NPOU3BEACHUE B BHUJAE CTENEHW, YWUTaTh CTEIEHH,
UCIIOIb30BaTh TEPMUHOJIOTHIO (OCHOBAaHHUE, II0KA3aTellb), BBIYUCIATH
3HAYEHUS CTEIECHEN.

BBINIOJIHATE TPUKUIKY M OLICHKY 3HAYEHUH YUCIIOBBIX BBIPAXKCHUM,
Ipeaararb U IPUMEHATh NPUEMBI IPOBEPKH BBIUNCICHUN.

Hcnonp30BaTh MpU BBIYMCIEHUSX IEPEMECTUTEIBHOE U COYETATEIbHOE
CBOMCTBAa CIIO)KEHHMSI W YMHOXEHHS, PACHPEICIUTEIIBHOE CBOMCTBO
YMHOXEHHS; (HOpMYIUpOBaTh W TNPUMEHATH INpaBuiia HpeoOpa3oBaHUS
YUCJIOBBIX BBIPAKEHUN HA OCHOBE CBOMCTB apr(hMETHUECKUX TEHCTBUM.

Harnaanas
reomerpus. JIuHuu Ha
miockoctu (13 v)

Touka, npsmas, orpe3ok, iyd. JlomaHas.
N3mepenre [IMHBI OTpe3Ka, METPUYECKHE
€IMHULBI U3MEPEHUs IIUHbL. OKpYKHOCTb U
KpYT.

[Ipaktuueckas padora «llocTpoenue y3opa
U3 OKPY>KHOCTEN».

Yron.  Ilpsamoi,  OCTpBId, Tymou U
pa3BEépHYTHIN yriibl. I3MepeHue yrios.
[IpakTrueckas padora «IlocTpoeHue yrinosy.

PacnosnaBarh Ha  yepTekax, PpUCYHKaX, OIMUCBIBaTh, HCIOJIb3Ys
TEPMUHOJIOTHIO, U HM300paXkaTh C MOMOILBIO YEPTEKHBIX MHCTPYMEHTOB:
TOYKY, IIPSIMYI0, OTPE30K, JIy4, YTojl, JIOMaHYI0, OKPYKHOCTb.
Pacrnio3HaBath, NpUBOIUTH NPUMEPBI 0OBEKTOB PEabHOTO0 MUPA, UMEFOIUX
(dbopMy H3yUEeHHBIX (PUTYp, OLICHUBATh UX JIMHEHHBIC pa3MEPHI.
Hcnonp3oBaTh JIMHEHKY W TPaHCIOPTHP KaK HWHCTPYMEHTBHI I
IIOCTPOEHUS] M U3MEPEHMs: HU3MEpATh JUIMHY OTpe3Ka, BEJIWYUHY YIVIa;
CTPOUTh OTPE30K 3aJaHHOM JUIMHBI, YrOJ, 3aJaHHOM BEJIMYUHBL
OTKJIaJIbIBaTh LIUPKYJIEM PaBHbIE OTPE3KH, CTPOUTH OKPYKHOCTh 33JJaHHOTO
panuyca.

N300paxkarb KOHOQUTYpalMl TeOMETPHUUECKUX (Uryp u3 OTpe3KOB,
OKPY)XKHOCTEH, WX 4YacTeli Ha HEJIMHOBAaHHOW M KJIET4aTol Oymare;
npeasiaraTh, OMKUCHIBATh U 00CYKJIaTh CIIOCOOBI, aITOPUTMBI TOCTPOCHUSI.
Pacnio3HaBath M M300pakaTh Ha HEJIMHOBAHHOM W KieTyarol Oymare
IIPSIMOM, OCTPBIH, TYIIOM, pa3BEPHYTHIN YIVIbl; CPABHUBATH YITIBI.
BbruucnsaTe AIUMHBI OTPE3KOB, IOMAHBIX.

[ToHuMaTe M HCIONB30BaTh IPU PELIEHMH 33Jad 3aBUCUMOCTH MEXKIY
€AMHULIAMU METPUYECKON CHUCTEMBI MEp; 3HAKOMUTBCS C HEMETPUYECKUMHU
CUCTEMAaMM Mep; BbIpaXkaTh JAJIMHY B Pa3IMUHBIX €INHULIAX U3MEPEHUS.
HccnenoBars GUrypsl 1 KOHQUIypalyy, UCIOIb3ys HUPPOBBIE PECYPCHI.

OOBIKHOBEHHbBIE
apoou (55 v)

JpoOb.
JpoOH.

[IpaBunpHbIE W  HENpPaBWIbHbBIE
OcHOBHOE CBOMCTBO JIPOOH.

MopnenupoBath B Tpaduueckod, NpeaAMeTHOH (opme, € TOMOIIBIO
KOMIIbIOTEpA MOHSATHUS M CBOMCTBA, CBA3aHHBIE C OOBIKHOBEHHOM APOOKIO.
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CpaBHeHue 1poOet.

CnoxeHre ¥ BBIYHTAHHE OOBIKHOBEHHBIX
npobeit. CmemranHas apoOb. YMHOXKECHHE W
JiefieHre OOBIKHOBEHHBIX ApOoOei; B3auMHO-
oOpaTHbIe TpOOH.

Pemenne TeKCTOBBIX 3a7ad, COAEPIKAIIUX
npobu. OCHOBHBIC 3aa4U Ha APOOH.

YuTaTh W 3amMCHIBaTh, CPAaBHHUBATh OOBIKHOBEHHBIC APOOH, MpEIJIararh,
000CHOBBIBATh U OOCYKJIaTh CIIOCOOBI YIIOPSIIOYMBAHUS APOOCH.
N306pakath OOBIKHOBEHHBIE IPOOM TOUYKAMH Ha KOOPIWHATHOM MPSIMOI;
UCIIOTB30BaTh KOOPIMHATHYIO MIPSIMYIO JUIsI CpaBHEHUS ApoOeit.
dopMyIHpoBaTh, 3alMCHIBaTH C IOMOIIBI0O OYKB OCHOBHOE CBOWCTBO
OOBIKHOBEHHOW JpOOM; HCIOIB30BaTh OCHOBHOE CBOWCTBO IpoOW st
COKpaIIeHus IpoOeli U MpUBEICHHS IPOOH K HOBOMY 3HAMEHATEIIO.

[Ipumenenue OykB JUIST 3armucu | [IpeacTaBnsaTeh CMEMIaHHYIO OpoOb B BHUJIE HENPABWIBHONW W BBHIICTSATH
MaTeMaTHIECKUX BBIpaXEHU U | TIETYI0 YacTh YUCIIa U3 HEMPABUIHLHOM IPOOH.
MIPEAIOKEHUMN. BeImonHATE apudMeTHUecKHe ISHCTBHS C OOBIKHOBEHHBIMH APOOSMU;
MPUMEHSATh CBOWCTBA apu(PMETHUECKUX ACHCTBUN UIsI pallMOHATU3AINH
BBIUMCIICHHI.
BrINOMHATS NPUKHUIKY W OLIEHKY pe3yJbTaTa BBIYMCICHUN; Mpemiarath U
IIPUMEHSATD IPUEMBI IIPOBEPKU BBIYUCIICHU.
[IpoBoauTh WCCIIEIOBAaHUS CBOWCTB JpoOei, Omupasch Ha YHCJIOBBIC
AKCIIEPUMEHTHI (B TOM YHCIIE C TIOMOIIBI0 KOMIIBIOTEPA).
Pacro3HaBaTh MCTUHHBIC W JIOKHBIE BBICKA3bIBAHHS O JAPOOSX, MPUBOIUTH
NpUMEPBl U KOHTPIPUMEPHI, CTPOUTHh BBICKA3bIBAaHUS W OTPULIAHUS
BBICKA3bIBaHH.
Pemmate TeKCTOBBIC 3a/1auu, copepiKaiide APOOHBIC JaHHBIC, W 33aJadd Ha
HaXO0XKJICHHE YaCTH IJIOT0 M IIJIOTO 10 €r0 YacTH; BEISBIIATH UX CXOJICTBA
U pa3ianyusl.
MopnenupoBarh XOA pEUICHUs] 3aJaud C TIOMOIIBI0 PHUCYHKA, CXEMBI,
TaOJINIIEL.
[IpuBonuTh, pa3dupaTh, OLICHUBATH PA3JIMYHBIC PEIICHHUS, 3aITUCH PEIICHUIA
TEKCTOBBIX 3aJ1a4.
Kputndyecku  oueHHMBaThL  TMOJMYYECHHBIM  PE3yJbTaT,  OCYLIECTBIISThH
CaMOKOHTpOJIb, MPOBEPsii OTBET HAa COOTBETCTBUE YCJIOBHIO, HAXOAWUTH
OIITHNOKHU.
3HAKOMUTHCSI C UCTOPUEH Pa3BUTHS apU(PMETHKHU.
Harnsanan MHOTroyroiabHUKH. YetppéXyronbHuK, | ONMUCHIBaTh, UCIOJIB3YS TEPMHHOJOTHIO, H300pakarb C IOMOIIBIO
reoMeTpus. MPSIMOYTOJIbHUK, KBaIpaT. YepTEKHBIX HMHCTPYMEHTOB W OT PYKH, MOJCIHMPOBATH W3 Oymaru
MHOTr0oyroJibHuUKH [IpakTnyeckas pabora «ITocTpoeHne | MHOTOYTOJIbHUKH.
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(11 u)

HpSMOYTOJIbHHKA C 33JJaHHBIMU CTOPOHAMH Ha
HEJIMHOBaHHOU Oymarey.

TpeyronbHUK.

[Tnomans ¥ mepuMeTp MpsIMO- YrOJbHUKA H
MHOT'OYTOJIbHHKOB, COCTaBIICHHBIX u3
NPSIMOYTOJIBHUKOB,  €AMHUIBI  M3MEpPEHHS
wromaay. [lepumerp MHOTOYTOTBHHKA.

[TpuBomuTH mpUMEpPHl OOBEKTOB PEAJIBHOIO MHpPA, HMEIMUX (opMy
MHOI'OYI'OJIbHUKA, MPAMOYTOJbHUKA, KBaJapaTa, TPEYrOJIbHUKA, OLICHUBAThH
WX JIMHEWHBIC Pa3MEPBHI.

BbIUuCiATh: IEpUMETp TPEYrojbHUKA, IPIMOYTOJIbHUKA, MHOIOYT'OJIbHUKA,
1oLk MIPSIMOYTOJIbHKKA, KBaJpaTa

N300paxkaTb  OCTpPOYTrOJibHBIC,  MPSIMOYTOJbHBIE U
TPEYTOJIBHUKH.

CrpouTh Ha HEIMHOBAHHOM W  KJIETYAaTOM
IPSIMOYTOJBHUK C 3aJaHHBIMH JJIMHAMH CTOPOH.
HccenenoBars CBOKWCTBA MPAMOYTOJIbHUKA, KBagpara MyTEM SKCIIEPUMEHTA,
HaOIOACHUs, U3MEPEHMS, MOJIETUPOBAHUS; CPABHUBATh CBOIMCTBA KBajJpara
U IIPSIMO- YTOJIbHUKA.

KoHCTpynpoBaTe MareMaTH4eCKHE MNPEMJIOKEHUS € TIOMOIIBIO CBS30K
«HEKOTOpBIN»,  «moboi». Pacmo3HaBaTh  HCTUHHBIE U JIOKHBIC
BBICKa3bIBaHWsI O  MHOTOYI'OJIBHMKAX, IPUBOJUTH  INPUMEPHl H
KOHTPIIPUMEPHI.

Hccnenosars 3aBUCUMOCTS IUIOIIAAN KBAJpaTa OT JJIUHBI €r0 CTOPOHBI.
Hcnonb30Barh CBOMCTBAa KBAApPAaTHOM CETKM Ui TMOCTPOEHUs GUryp;
pa3buBaTh MPSIMOYTOJbHMK Ha KBaJIpaTbl, TPEYrOJbHUKH; COCTABIAThH
¢Gurypel U3 KBagpaTOB M MNPSMOYTOJLHUKOB M HAaXOIUTh HUX ILUIOLIA]b,
pa3buBaTh (UIypsl Ha MNPSAMOYTOJIBHUKM M KBaJpaTbl U HaXOAWUTh HX
IJIOLIA/b.

BelpakaTh BEIMYMHY IUIOINAAM B PaA3IUYHBIX EAWHHULAX W3MEPEHUS
METPUYECKOM CUCTEMBI Mep, IMOHUMaTb U MWCIOIb30BaTh 3aBUCHUMOCTH
MEXy METPUYECKAMU €IMHALIAMU U3MEPEHHUS IIIOMAH.

3HAKOMHUTBCSI C TpPUMEPAMHM NPHUMEHEHHUs IUIOIIAAM U IepuMeTpa B
IPAKTUYECKUX CHUTyauusax. Pemars 3agaun W3 peanbHOM  JKU3HH,
npeasiaraTb 1 00CY)KJIaTh Pa3JIMUHbIe CIOCOObI peIIeHUs 3a/1au.

TYIOYT'OJIbHBIE

Oymare KBaapar W

JecsiTHuHbBIE
(45 v)

apoou

JlecaTruHas 3amuch APOOCH.
CpaBHeHUE IECATUIHBIX IPOOCH.
HeiictBuss ¢ ASCATUYHBIMU
OxpyryeHue IeCATUIHBIX TPOOCH.
Pemenne TEKCTOBBIX 3ajad, CoOIEpIKaIIuX

JPOOSMU.

[IpencTaBnsaTe aecsATUYHYIO JIpoOb B BHIEC OOBIKHOBEHHOH, YHTaTh H
3aMUChIBaTh, CPABHUBAThH JECATUYHBIE IpoOU, Mpesiaratb, 000CHOBBIBATH
¥ 00CYXKJIaTh CIIOCOOBI yIIOPSA0YMBAHUS JECATUIHBIX IPOOCH.
N300paxkath AeCSATUYHbBIE JPOOU TOUKaMU HAa KOOPAMHATHOM MPSIMOM.
BBIABIATE CXOACTBA M Pas3iIMyMsl NPaBHI apHU(PMETHYECKHX JCHCTBUHA C
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npobu. OCHOBHBIC 3a7a4u Ha APOOH.

HaTypaJIbHBIMH YHUCIIAMU U ACCATUYHBIMHU APOOSIMH, OOBICHITH UX.
BemonHaTe  apudmeTnueckne JACUCTBUS C  ACCATHYHBIMH  APOOSIMU;
BBITIOJIHATh NPUKUJIKY U OLIEHKY pPe3yJabTaTa BbIYMCICHUI.

[TpumeHsTh CBOWCTBa apu(METUUSCKUX NCHCTBUM I palliOHAIU3AINN
BBIYMCIICHHH.

[TpuMeHSTh IPaBUIIO OKPYTIICHUS AECSITHYHBIX APOOEH.

[IpoBoauTH WCCIIEMOBAHUS CBOMCTB JACCATHYHBIX APOOCH, OMHUpasCh Ha
YHUCJIOBBIE 3KCHEPUMEHTHl (B TOM YHCIE C IOMOIIbI0 KOMIIBIOTEpA),
BBIJIBUTATh TUIIOTE3bI M MIPUBOAUTH X 0OOCHOBAHHS.

Pacrio3HaBaTh MCTUHHBIC M JIOKHBIE BBICKA3BIBAHUS O JAPOOSX, IPUBOAUTH
MPUMEPbl U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUA M OTPHUILIAHUS
BBICKA3bIBAHHI.

Pemarr TekcTOBBIC 3amauM, CcoAEpKalIMe ApOOHBIE JaHHBIE, W Ha
HaXO0KJIEHHE YaCTH 11€JIOT0 M II1EJIOTO 10 €r0 YacTH; BBISIBIATHL UX CXOJCTBa
Y pa3JInyusl.

MogaenupoBaTh XOJ pEHICHUS 3aJayd C IOMOIIBI0O PHUCYHKA, CXEMBI,
Tabmunpl. [IpuBOINTE, pa3duparh, OIIEHUBATH PA3TUYHBIC PEIICHHMS, 3aITUCH
PELIEHHI TEKCTOBBIX 3a/1a4.

OrnepupoBath IPOOHBIMHU YUCIIAMHU B PEATTbHBIX KU3HCHHBIX CUTYaIHSX.
Kputnuecku  oueHHBaThb  MOJIYYEHHBIM  pe3ylbTar, OCYILIECTBIATDH
CAMOKOHTPOJIb, MPOBEPsAs] OTBET HA COOTBETCTBHUE YCJIOBHUIO, HAXOAUTh
OIIINOKH.

3HAKOMUTBHCSI C UICTOPHEH pa3BUTHS apu(METHUKH.

Harnsaauas
reomerpusi. Tena wu
¢urypsi B

npocrpancrse (11 4)

MHoOrorpaHHuKH. Nzobpakenne
MHOTOTPAHHUKOB. Mognenu
IIPOCTPAHCTBEHHBIX TEI.

[IpssMoyropHBIM — mapajuienenunea,  Kyo.

Pa3Béprku ky0Oa u mapasuienenumnesna.
[IpakTuueckas pabora «Pa3BépTka KyOa».
O6BeM KyOa, IPSMOYTOJIBHOTO
napauiesIenuInesa.

PacriosHaBath Ha dYeprekax, pHUCYHKax, B OKpYXKalOIIeM MHpPE
NpSIMOYTOJIBHBIN  TapajieNienue]l, KyO0, MHOTOTPaHHHKH, OIMCHIBATH,
UCIIONBb3YS TEPMHUHOJIOTHIO, OLICHUBATH JINHEHHBIC Pa3MEpHl.

[TpuBOmUTh TPUMEpPHI OOBEKTOB PEAIBHOTO MHpPA, HUMEIMHX (HOpMY
MHOTOIPaHHUKA, IPSIMOYTOJILHOTO Napauiesenurena, Kyoa.

N3o6pakarh KyO Ha KjeT4arou Oymare.

HccnenoBare  cBoiicTBa Ky0a, MPSIMOYTOJBHOTO
MHOTOTPAaHHUKOB, UCTIOJIb3YS MOJICITN

Pacrio3naBare W wu300pakaTh pPa3BEPTKH Kyba U mapaUielenumne/a.
MopnenupoBarh Ky0 W mapajuiesienuiea u3 OymMard u IpoYyux MarepHajioB,

napajjeiacnuiicaa,
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O0OBSACHATH CIIOCOO MOJICTUPOBAHUS.

HaxoauTe uM3MepeHus, BBIUYMCIATH IUIOUIA/b MOBEPXHOCTH; 00BbEM KyoOa,
IPSAMOYTOJIbHOIO Iapajulesenuiesa; HCCIeoBaTh 3aBUCUMOCTb 00BbEMa
KyOa OT JUTMHBI ero pedpa, BBIABUTAaTh U 00OCHOBBIBATH THIIOTE3Y.
HaGmronate ¥ NpoOBOAUTH AaHAJOIMM MEXKIy MOHITUAMHU IUIOIAAM U
00béMa, epuMeTpa IO U IIOBEPXHOCTH.

Pacrio3HaBaTh MCTHHHBIE M JIOKHBIE BBICKA3bIBAHMS O MHOIOTPAHHUKAX,
NPUBOIUTh TPUMEPbl W KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBaHUS U
OTPHIIaHUS BBICKA3bIBAHUH.

Pewiare 3a1aun U3 peajbHOU JKU3HU.

IoBTOpEeHUE
0000menue (14 1)

[ToBTOpeHHE OCHOBHBIX TOHSATHIA W METOIOB
Kypca 5 kiacca, 0000IIeHe 3HaHUH.

BbluMcnsaTe 3HaY€HUS BBIPAKEHUM, COIEP)KAIMX HATypajbHbIE 4HCIIA,
OOBIKHOBEHHBIE U JCCSITUYHBIE TPOOHU, BHIIOIHIATH PeoOpa3oBaHus YUCel.
BeiOupars criocod cpaBHEHHs 4Mcesl, BBIYUCICHHUH, MPUMEHATh CBOMCTBA
apu(MeTHYECKUX NSHCTBUM sl pallMOHATU3aI[MH BEIYMCICHUI.
OcymecTBIsITh CaMOKOHTPOJIb BBINOIHSAEMBIX JIEHCTBUH U CaMOIPOBEPKY
pe3yJabTaTa BEIYACICHUN.

Pemare 3amaum U3 peasbHON JKU3HU, IPUMEHATh MAaTEMATUYECKUE 3HAHUSA
JUISL pEeUIeHUs 3a7a4 U3 APYTUX Y4eOHBIX MPEIMETOB.

Pemats 3amaun pa3sHbIMH CcHOcOOaMu, CpaBHUBAaThb CIOCOOBI pPELICHMS
3a]1a4M, BEIOMPATh palMOHAIBHBIN CIIOCO0.




6 KJIACC

O01ee komuecTBo yacos — 204 gaca.
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Tembl (TeMaTH4yecKHe
0JI0KM/MO/TYJIN)

OcHoBHOe coep:xaHue

OcHOBHBIE BU/IbI IEATEJIbHOCTH 00y4aI0INXCS

HarypajbHble 4YuHciaa
30 yv)

Apudmernueckne JeicTBUS C
MHOTIO3HaUHBIMU HATYPaJbHBIMH UYHUCIIAMH.
UucnoBble BBIpAXECHUA, NMOPANOK JEHCTBUIA,
HCIIOJIb30BaHKe CKOOOK. OxpyriieHue
HATypaJbHBIX YUCEIL.

JlenuTenu M KpaTHbIE YUCIA; HAuOOJIbLINH
o0muMi JenuTens W HauMeHbInee oOrmiee

KpaTHOE.
Pa3noxenue yucia Ha NPOCTbIE MHOXKUTEIH.
JlenuMocTh  CyMMBI U TPOMU3BEICHHS.

Jlenenue ¢ ocTaTkoM.
Pemenre TekcTOBBIX 3a1a4

B meuenue yuebnoco 2o0a: TOHMMATh, TPUMEHSATH B CaMOCTOSITEIBHOMN
peYH, BOCIIPHHUMATD (CIIYXO3PUTEIHHO M /UM Ha CIIyX C Y4ETOM YpPOBHSI
CIIyXOpEYEeBOTO pa3BUTHs OOydYaIOIUXCs) W JOCTATOYHO BHATHO U
€CTECTBEHHO BOCHPOU3BOAUTh TEMAaTHYECKYI0 M TEPMHUHOJIOTHYECKYIO
JICKCUKY, a TaKXe JEKCHKY IO OpraHu3alud Y4eOHOH IesTebHOCTH.
Beimonusate poneTnyeckyro 3apsnaky. Mcmonb3oBaTh MTaKTHIBHYIO (YCTHO-
JAKTUIBHYIO PeUb) B KAYECTBE BCIIOMOTATEIILHOTO CPENICTBA OOIICHHUS.

Ilo oxonuanuu xadxcooti yueOHou uemeepmu. BOCIPUHHMATh Ha CIyX H
BOCIIPOU3BOIUTH TEMAaTHYECKYI0 U TEPMHUHOJIIOTUYECKYIO JIEKCUKY yueOHOU
JTUCIUIIIMHBI, @ TAK)KE JIEKCHUKY 0 OPTaHU3alluy y9eOHOH ACSTEIHHOCTH.
BreimonHaTh apudmMeTndeckue JeHCTBYSI ¢ MHOTO3HAYHBIMU HATypaTbHBIMU
YUCJIaMH, HAaXOAWTh 3HAYEHUS YMUCIOBBIX BBIPAKEHUH CO CKOOKamMH U 0e3
CKOOOK; BBIUUCIISITh 3HAYCHHSI BBIPAKEHUH, COIEPIKAIIUX CTETICHH.
BpINONHAT NPUKUIKY W OLEHKY 3HAYEHUW YHMCIIOBBIX BbIPAXEHUM,
MPUMEHSTDH MPUEMBI IPOBEPKU pe3yJIbTaTa.

Hcnonb3oBaTh MpU BBIYMCICHHUSIX MEPEMECTUTEIBHOE W COYETATEIbHOE
CBOMCTBAa CIIOKCHHMSI U YMHOXCHHs, PACIPEICIUTEIIBHOE CBOMCTBO
YMHOKEHUSI OTHOCHUTEJIBHO  CJIOKEHHs, CBOWCTBA apU(PMETHUYECCKUX
JEHCTBUM.

UccnenoBarh  4UCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJIHTH
AKCIIEPUMEHTBI, BBIJIBUTATh U OOOCHOBBIBATH TUIIOTE3HI.
®DopMynUpoBaTh OMNpENeNeHUs JEIUTeNII MW KPaTHOTO, HauOOJBIIETO
o0mmiero JmenuTeNss W HAaWMEHBIIEro OOINero KpaTHOro, MPOCTOrO U
COCTABHOI'O YHCEJT; UCTI0JIb30BATh ATH MOHATHS IIPU PEIICHUN 3a/ay.
[TpuMeHSTh aNTOPUTMBI BBIYMCICHUS HAWOOJBIIETO OOINEro MEIUTENS U
HAaMMEHBIIIETO OOIIET0 KPAaTHOTO JBYX YHMCEIN, AITOPUTM Pa3JI0KEHUS YUCiIa
Ha MPOCTbIE MHOXKHUTEJIH.

Wccnenosark yciaoBus 1€IUMOCTH Ha 4 U 6.

YHCJIOBBIC
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UccnenoBare, oOcyxkaaTh, (GopmMyaupoBaTh M OOOCHOBBIBATH BBIBOJ O
4ETHOCTHU CYMMBI, NPOU3BCACHUSA: IOBYX qETHBIX YuCceil, IBYX HEYETHBIX
quclie, Y4ETHOTO U HEYETHOTO YHMCElT.

I/ICCJIGIIOBEITB CBOIICTBa ACIIMMOCTHU CYMMBI U IPOU3BCACHUSA YUCCII.
[TpuBoaUT, HpHUMEpPHl YHUCEN C 33JaHHBIMH CBOWCTBAaMH, paclO3HABAThH
BEpHbIC U HEBEPHBIC YTBEPKICHUS O CBOMCTBAaX 4YHUCEJ, OIPOBEprarb
HEBEPHbIE YTBEPKJICHUS C IIOMOIIBI0 KOHTPIPUMEPOB.

KoHcTpynpoBaTh MareMaTHueCKHe MPENIOKESHHUS C TIOMOIIBIO CBSI30K «W,
TN, «ECIIH. .., TO...».

Peniate TEKCTOBBIC 3agda4u, BKJIFOHAKOIIUE IIOHATUA ACJIIMMOCTH,
apudMeTHUYECKUM CIocoO0OM, HCIOIB30BaTh MEpedOp BCEX BO3MOMKHBIX
BapHUAHTOB.

MogenupoBaTb XOI peIIeHHs 33Ja4d C IOMOIIbIO PHCYHKA, CXEMBI,
TaOJHIIBL.

[TpuBoauTh, pazdupaTh, OLEHUBATH PA3TUYHbIC PEUICHMUS, 3aUCH PEIICHUN
TEKCTOBBIX 3a/1a4.

Kputnuecku oleHHBaTh NOJYYEHHBIH pe3ylbTaT, HaXOAUTh OLIMOKH,
OCYHICCTBJIATH CAMOKOHTPOJIb, ITPOBCPSSA OTBCT HA COOTBCTCTBUC YCJIOBUIO.

Harnsanas
reoMeTpus.

IIpsimbie

Ha IJI0cKoCcTH (7 4)

[lepneHniuKynsIpHBIE TIPSAMBIE.

[TapamienbHbIe psMBIE.

PaccrosiHne Mexny OByMs TOYKaMH, OT TOYKU
0 MpsMOM, JUIMHA IIYTH Ha KBaJIpaTHOU
CETKE.

[Ipumeps! psAIMBIX B IPOCTPAHCTBE.

Pacnio3naBarh Ha uepTekax, pUCyHKaX CIydau B3aMMHOIO PacHOIOKEHHUs
JIByX MPSIMBIX.

N306paxarh ¢ MOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB HA HEJIMHOBAaHHOW U
KJeTyaroii Oymare JBe IEpeceKaroluecs: NpsiMble, JIBE MapaljielbHble
IpsIMbIE, CTPOUTD MPSAMYIO, IEPHEHAUKYISAPHYIO JaHHOM.

[TpuBoaUTH IPUMEpPHI NAPAJUIETBHOCTH U NMEPIEHAUKYISIPHOCTH NPSIMBIX B
MIPOCTPaAHCTBE.

Pacnio3HaBaTh B MHOIOYrojbHUKaxX MEPIEHAUKYISIPHbIE U MapajuleibHble
CTOPOHBI. N3o6paxars MHOTOYTOJIbHUKU c napasuiesbHbIMH,
NEPIEHIUKYISIPHBIMU CTOPOHAMM.

Haxonuth paccTosiHue MEXy 1ByMs TOYKaMU, OT TOUKH JI0 MIPSMOM, JJTUHY
IyTH HA KBAJPAaTHOM CETKE, B TOM YHMCIIE UCIIOB3Ys U(PPOBBIE PECYPCHI.

Tlpo6u (32 u)

OObIKHOBeHHasT Jpo0b, OCHOBHOE CBOWCTBO
npobu, cokpaieHue apodeit. CpaBHeHHE U
YIOPSIOYMBAHKE IPOOCH.

Hcnonp30BaTh JAecATUYHBIE JApOOM NpU MNpeoOpa3oBaHWU BEIMYUH B
METPUYECKOU CUCTEME MED.
BbinmonHsATe  apudmeTnyeckue  JeWCTBUSL ¢ OOBIKHOBEHHBIMH U
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JlecaTuunbie TpoOW M METpUYECKas CUCTEMa
Mep.

Apudmerndeckue JEHCTBUS c
OOBIKHOBEHHBIMU U JIECATUIHBIMU JAPOOSMHU.
Ornomenue. /lenenrue B JaHHOM OTHOIICHUH.
Macmira, mpomopiwsi.

[TonsitTue mporeHta. Beiuncienwe mporeHTa
OT BEJIMYMHBI U BEJIMYMHBI IO €€ MPOLICHTY.
Pemenne TEKCTOBBIX 3ajad, CcoIep KalIux
JIpoOH U TIPOIIECHTHI.

[IpakTtuueckas pabora «OTHOIICHHUE JTHHBI
OKPYKHOCTH K €€ TUaMeTpy».

JNECATUYHBIMU APOOSMHU.

BbruncnsaTe 3HAYCHHS] BBIPAXKCHHH, COAEpKAIMUX OOBIKHOBEHHBIE W
NECSITHYHBIE JpOOH, BBITIONHATH MpPeoOpa3oBaHus ApoOei, BHIOUpAThH
croco0, TPHUMEHATh CBOWCTBA  apU(PMETHUECKHX JEHUCTBUU  JUId
paroHaIN3aluy BEIYUCICHUH.

CocTaBisiTh OTHOIICHHS M MPONOPLUU, HAXOAUTh OTHOIIECHHUE BEJIUYUH,
JIEIUTh BEJIMYMHY B JAHHOM OTHOILIEHUHU.

Haxoauth skcniepUMeHTalbHBIM IMYyTEM OTHOLIEHUE JJIMHBI OKPYXHOCTH K
e€ nuamMeTpy.

WuTepripetripoBarh MacmTad Kak OTHOIIEHWE BEIUYHMH, HAXOAUTh
MaciITad IuiaHa, KapThl U BBIYUCIATH PACCTOSHUS, UCIIONIB3YS MacIlTal.
OOBACHATH, YTO TaKOE MPOLEHT, YIOTPeOIATh 000POTHI PeYH CO CIOBOM
«TpoLeHT». BbIpaxkaTh MNPOLEHTHI B Jpo0SX U JpoOdu B MPOLEHTax,
OTHOILIEHHE JABYX BEJIUYMH B IIPOLIEHTAX.

BbruncnsiTh OpOIEHT OT YKCJIa U YHUCIIO MO €T0 IPOLEHTY.

OKpyrsTh APpoOU U MPOIEHTHI, HAXOIUThH MPUOTNKCHHS YUCEIL.

Pemare 3amaun Ha 4acTH, MPOLIEHTHI, MPOMOPIMH, Ha HAXOXKIEHUE ApoOu
(mporieHTa) OT BEJIMYMHBI U BEIWYHMHBI MO e€ apodu (MpoueHTy), Apodu
(mporieHTa), KOTOPBIH COCTABISAET OJHA BETWYMHA OT Apyrou. [IpuBoauTh,
pa3dupaTh, OLEHUBATh PA3TUYHBIC PEIICHUs, 3aHCH PEIICHUN TEKCTOBBIX
3ajay.

W3pnekath wuH(MOpManMi0 W3 TAONMHMII M JgUarpamm, WHTEPIPETHPOBATH
TaONMUYHbIE JaHHbIE, ONpEAeNATh HauOosblliee M HAaUMEHBIIEEe U3
MIPE/ICTABJICHHBIX JIAHHBIX.

Harnsaanas
reoMeTpus.
Cummertpus (6 4)

Ocesas
CUMMETPHUS.
ITocTpoeHne cuMMETpUYHBIX QUTYp.
[IpakTnueckas padorta «OceBas CUMMETPUSD).
CummeTpus B IPOCTPAHCTBE

CUMMETPHUS. LenTpanpHas

Pacrio3naBarh Ha 4YepTekax M H300paKEHUSX, H300paxkaTb OT PYKH,
CTPOMTH C TIOMOIIBI0 HWHCTPYMEHTOB (uUrypy (OTpEe30K, JIOMaHylo,
TPEYTOJIbHUK, MPSAMOYTOJIBHUK, OKPYKHOCTb), CHUMMETPHUYHYIO JITaHHOM
OTHOCHUTEJIBHO TIPSIMO#, TOUKH.

HaxonuTh npuMepbl CAMMETPUHN B OKPYKaIOIIEM MUPE.

MogenupoBath U3 Oymaru 1aBe (DUTYpPBI, CUMMETPHYHBIC OTHOCHTEIHHO
IpsIMOM; KOHCTPYHPOBAaTh T'€OMETPUYECKHE KOHPUTYypallud, HUCHOIb3Ys
CBOWCTBO CUMMETPHH, B TOM YHCIIE C TOMOIIBIO IIU(PPOBHIX PECYPCOB.
HccnenoBars CBOMCTBa M3YyYEHHBIX (UTYp, CBA3aHHBIE C CHUMMETPHEH,
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UCTIONIB3YS SKCTICPUMEHT, HaOIIIOICHUE, MOJICITUPOBAHHE.
OO60CHOBBIBaTH, OMPOBEPTraTh C MOMOIILIO0 KOHTPIIPUMEPOB YTBEPIKICHHS O
CUMMeETpUHU HuUryp.

Boipaxkenus c
oyxBammu (6 1)

TUISL 3amnmucu
BbIpaXKEHUI u

IIpumeHeHue

MaTeMaTU4ECKUX
MIPEIIOKEHUMN.
DykBeHHBIE  BBID@)KEHUS U YHCIOBBIC
IIOJICTAHOBKHU. bykBenHbIe paBEHCTBa,
HAXOKICHUE HEU3BECTHOIO KOMIIOHEHTA.

®opMyIIBbL.

OyKB

Hcnonb3oBarh  OykBbl  Aisi  OOO3HAuUeHHWsI  YHCEN, NpU  3alKCU
MaTeMaTH4eCKUX YTBEP)KICHUMN, COCTaBIATh OYKBEHHBIE BBIPAXKEHUS IO
YCIIOBUIO 33/1a4u.

HccnenoBare HECIOXKHBIE YHUCIIOBBIE 3aKOHOMEPHOCTH,
OyKBBI JUIsl MX 3aIIUCH.

Bbruucnare 4nciaoBoe 3HauyeHHE OyKBEHHOI'O BBIPAKEHHs IPHU 3aJaHHBIX
3Ha4YEHUSX OyKB.

3anuceiBaTh (OpMyNbI: IepuMeTpa M IUIOWAAM HpPSIMO- YTOJbHHKA,
KBaJlpara; JUIMHbI OKPY)KHOCTH, IUIOIIAAU KPYra; BBINOJHITH BBIYUCIICHUS
10 3TUM (opMyIIam.

CoctaBnsath (hopMyInbl, BhIpaKaOUIHe 3aBUCHMOCTH MEXIY BEIUYHMHAMU:
CKOPOCTb, BpeMs, PpAacCTOSHHE; L€HA, KOJIMYECTBO, CTOMMOCTB;
POU3BOJUTEIBHOCTD, BpeMsi, 00bEM PaOOTHI; BHIMOIHATH BHIYUCICHUS TI0
TUM (HOPMYIIaM.

HaxoauTh HEM3BECTHBIM KOMIOHEHT apH(PMETHIECKOTO ICHCTBHSL.

HCII0JIBb30BaTb

Harnsanas
reomerpusi. Durypsi
Ha I10cKocTH (14 4)

YeTbIpEXyTONbHUK, IIPUMEpBI
YETBIPEXYTOJIBHUKOB. IIpssMOyTrOnbHUK,
KBaJIpar: CBOICTBa CTOPOH, YIJIOB,
JaroHaJIeH.

W3mepenue ymioB. Buasl TpeyroapsHUKOB.
Ilepumerp  MHoOroyrosbHuka.  Ilnomans
¢urypel. QopMyasl nepuMeTpa M IUIOMIAAN
psIMO- YTOJIbHUKA. [Mpubnmxénnoe

M3MEpEeHue MIoaau Guryp.
IIpakTnueckas padbora «Ilnomanp kpyray.

N300pakaTh Ha HEJIMHOBAHHOW W KJEeTyaTol Oymare C HCIOJb30BAHHEM
YepTEKHBIX MTHCTPYMEHTOB YETHIPEXYTOJIBHUKH C 33JJaHHBIMU CBOWCTBAMHU:
C IapaJuIeJIbHBIMHU, NIEPICHANKYISIPHBIMU, PABHBIMU CTOPOHAMH, IIPSIMBIMU
yIJIaMU U JIp., paBHOOEIPEHHBIN TPEYTrOJIbHUK.

[Tpeanarats u 00CYyXaTh CIOCOOBI, AITOPUTMBI HOCTPOEHHUS.
HccnenoBars, MCHONb3ysS HKCHEPUMEHT, HaONIOAEHUE, MOJEIMPOBaHUE,
CBOWCTBa MpPSIMOYTOJbHHMKA, KBajapara, pa30uBaTh Ha TPEYrOJbHHUKH.
O00CHOBBIBaTh, OIPOBEPraTh C IOMOILBIO KOHTPIIPUMEPOB YTBEPKIACHUS O
NPSIMOYTOJIBHUKE, KBaJpare, paclo3HaBaTb BEPHbIE W HEBEPHBIC
YTBEPKIACHMUSL.

W3MepsaTh U CTPOUTH C NOMOLIBI0 TPAHCIOPTHPA YIVIBI, B TOM YHUCIE B

MHOI'OYIr'OJIbHUKC, CpPAaBHUBATL YIJIBI; PacCllO3HABATh OCTPLBIC, IIPAMBIC,
TyTIbIE, Pa3BEPHYTHIC YIVIBI.
Pacno3nasars, n300paxarb OCTPOYTOJIbHBIN, MIPSAIMOYTOJIbHBIM,

TYTOYTOJIbHBIHN, paBHOOEAPEHHBIH, PABHOCTOPOHHHUM TPEYTOJIbHUKH.
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BbluMcnsaTe mepUMETp MHOTOYTOJBHHUKA, IUIONIAJb MHOTIOYTI'OJIBHHUKA
pa3bueHueM Ha NPSMOYTOJILHUKH, Ha paBHbIE (UTYpHI, HCIOJIB30BaTh
METPUYECKHE CIMHUIIBI U3MEPEHNUS JUIMHBI U IUIOLIA/IH.

Hcnonb30Barh NpuOIMmKkEHHOE U3MEPEHHE UIMH U TUIOIIAJeH Ha KIeT4aTon
OyMmare, npuOIMKEHHOE U3MEPEHUE ITTMHbBI OKPY>KHOCTH, IUIONIAIN KPYyTa.

ITono:kuTeABLHBIE 1 |
oTpuuaTeJbHbIE
uncia (40 uv)

ensie YHUCIIA. Monyns
reOMETpUYECKasl HMHTEpIpeTanus
YucoBble IPOMEKYTKU.

ITonmokuTenbHblE W OTpPULATEIbHBIE YHCIA.

YHCIa,
MOJTYJIS.

CpaBHenue MOJIOXKUTEIIbHBIX u
OTPHIIATETILHBIX ~ YHCEN. ApPHUPMETUYCCKHE
JeHCTBUS c MOJIOKHUTEIbHBIMH u

OTpUIATEILHBIMU YHCIIAMH.
Perenne TEKCTOBBLIX 3a/1ad.

[IpuBOAUTE TPUMEPHI UCTIOJIB30BAHUS B PEATILHOM KU3HH MOJIOKUTEIbHBIX
Y OTPULIATEIBHBIX YUCEL.

N300paxarh menble 4YWCia, TONOKHTEIbHBIE M OTPHIIATEIBHBIC YHCIIA
TOYKAMHM Ha YUCJIOBOW MPAMOMW, HCIOIb30BaTh YHUCIOBYI MPAMYIO IS
CpPaBHEHUS YHCEIL.

[IpuMeHsATh npaBuiia CPAaBHEHMS, YIIOPSAOYMBATh LENbIE YUCIIA; HAXOIUTh
MOZYJb YUCIIA.

@opMynupOBaTh  MNpPaBWIA  BBIYUCIECHUA C  IOJIOXKHUTEIbHBIMU U
OTPULATEIBHBIMUA YHUCIAMH, HAXOIWTh 3HAYEHUS YHCIIOBBIX BBIPAXKEHUI,
collepKallMX JEHCTBUSA C MOJIOKUTEIIbHBIMU U OTPULIATEIbHBIMY YHCIAMU.
[TprMeHSTh CBOMCTBA CIIOKEHUS U YMHOXCHHSI JJIs TIPeoOpa30BaHMs CyMM
Y IPOU3BEACHUMN.

Ilpeacrasienue
JAHHBIX (6 1)

[IpssmoyronpHast cucTeMa KOOpAMHAT —Ha
wiockoctd.  KoopauHarbl  TOYKM — Ha
IUIOCKOCTH, abcIycca U OpiuHaTa.
CronGuarble U KpyroBbl€ TUarpaMMsl.
[IpaxTrnueckas pabota «ITocTpoenue
JarpaMm».

Pemenne TekcTOBBIX 3a7ay, COAEPIKALIUX

JaHHBIC, TIPE/ICTABIICHHbIE B TaONWIIaX W Ha
JiuarpaMmax.

OOBACHATP W WJUIIOCTPUPOBATH IOHATUE TPSMOYTOJBHOM CHUCTEMBI
KOOpAMHAT Ha IUIOCKOCTH, HCIIOJIB30BaThb TEPMHUHOJIOTHIO; CTPOUTH Ha
KOOPAMHATHOM TIOCKOCTH TOYKM M (UTYPHI MO 3aJaHHBIM KOOpAHMHATAM,
HAXOIUTh KOOPAUHATBI TOYEK.

UuraTh cTonbuarbie W KPyroBble JUAarpaMMBbl; HHTEPIPETHPOBATh JaHHEIC,
CTPOMTH CTOJIOYAThIE AUATPAMMBI.

Hcnonb3oBare  wH(MOpMaIMio, TpENCTaBIEHHY0O B Tabnumax, Ha
Juarpammax Ui peIieHUs] TEKCTOBBIX 3aJad U 3a1a4 U3 peaabHON KU3HU.

Harasanas
reomerpusi. ®urypsl B
npocrpancrse (9 4)

[IpssmoyronpHBI ~ TMapajulenenunesn,  Kyo,
npu3Ma, MUpaMuaa, KOHYC, HWIMHAP, [Map |
cepa. HM300pakeHHE TPOCTPAHCTBEHHBIX
¢buryp. [Ipumepsnt pa3BEPTOK
MHOTOTPAaHHUKOB, IMJIMH/IPA U KOHYCA.
[Tpaktnueckas pabora «Cosmanue Mmopenei
IPOCTPAHCTBEHHBIX QUTYPY.

Pacno3HaBarh Ha 4YepTekax, pPUCYHKaX, ONKMCHIBATb IUPAMHULY, NPU3MY,
ITMH/IP, KOHYC, [Iap, ©300pa)kaTh UX OT PYKH, MOJEINPOBATh U3 OyMarw,
IUIaCTHJIMHA, TMpOBOJOKM M Jp. [lpuBoauTh mnpumepbl OOBEKTOB
OKPYXKAIOIIEro MUPa, UMEIOIUX (YOPMBI Ha3BAaHHBIX TEJI.

Vcnonp30BaTh TEPMUHOJNOTHIO: BEpIIMHA, pedpo, TIpaHb, OCHOBaHHE,
BBICOTA, PaAUyC U AUAMETpP, pPa3BEPTKA.
M3ydaTh,  WCHONB3Yysl  SKCIIEPUMEHT,

HaOIIoCHUE, U3MEpeHHe,
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[lonsatne 00BEMA; EOMHULBI W3MEPEHHS
o0béMa. O6BeM IPSIMOYTOJIBHOTO
napajuienenumnena, Kyoa, hopMmyinsl o0bEma.

MOJICTTUPOBAHNWE, B TOM YHCIIE KOMITBIOTEPHOE, M OIHMCHIBATh CBOMCTBa
Ha3BaHHBIX TEJ, BBIABIATH CXOJACTBA M PA3IMUMA: MEXKAY NMUPAMUION U
MPU3MOIT; MEXTy IIWINHAPOM, KOHYCOM H IIIAPOM.

Pacrnio3HaBath pa3BEPTKM Napaijenenunena, Kyda, MPU3Mbl, MHPaMHIBI,
KOHYcCa, IMIINH/IPA; KOHCTPYUPOBATh JaHHBIC TeJla U3 Pa3BEPTOK, CO3aBaTh
UX MOJICIIH.

Co3naBath MOZEIHM MPOCTPAHCTBEHHBIX ¢uryp (u3 Oymaru, MpOBOJIOKH,
IJIACTUIIMHA U JIP. ).

W3mepsaTs Ha MOJETSIX: JUIMHBI pE0ep MHOTOTPaHHUKOB, THAMETP IIapa.
BeiBoauTh popmyiny o0bEMa NPsIMOYTOJILHOTO MapaljIeNeHIeaa.
Bbraucnate mo ¢dopmynam: oO0BEM MPSMOYTOJIBHOTO TapalielieHIeaa,
Ky0a; MCIONIb30BaTh €AMHUIBI M3MEPEHUs 00bEMa; BBIYUCIATH OOBEMBI
TEJI, COCTABICHHBIX W3 KyOOB, MapaJuICJICIHUICIOB; pellarh 3aa4d C
peaJIbHbl MU TAHHBIMH.

IHoBTOpEHHUE,
00001IEHME,
CHCTeMaTH3aIus
(20 u)

[ToBTOpeHHE OCHOBHBIX TOHSITHH W METOIOB
KypcoB 5 m 6 KiaccoB, o0o0OmeHHE W
crcTeMaTu3aiys 3HaHuH.

BbruncnsaTe 3HaY€HUS BBIPAKEHUM, COIEP)KALIMX HATypajbHbIC, LEIbIE,
IIOJIOXKUTENIbHBIE M OTPULIATENIbHBIE YHUCIIA, OOBIKHOBEHHBIE U JI€CSTUYHBIE
JpoOu, BBIIOIHATE IPeoOPa30BaHMsI YMCEI U BIPAXKEHUI.

BeiOupars crnocod cpaBHEHHs 4HCes, BBIYUCICHHHA, MPUMEHATh CBOMCTBA
apu(MeTHUeCKUX IeHCTBUM s pallMOHAIN3a[MH BBIYMCIICHUI.

Pemarp 3a1aun U3 peasbHOM KU3HU, IPUMEHATh MATEMAaTUYECKUE 3HAHUSA
JUIsl pELICHUs 3a/1a4 U3 APYTUX NPEAMETOB.

Pematp 3amaun pasHbIMH crioco0amu, CpaBHHBATh, BBIOMPATh CIIOCOOBI
pEILIEHNUs 3aJa4u.

OcyiecTBisITh CaMOKOHTPOJIb BBIIIOJIHSAEMBIX JIEHCTBUH U CaMOIPOBEPKY
pe3ynbTaTa BRIYMCICHUN.




PABOYASAI ITPOT'PAMMA VYYEBHOI'O NPEIMETA «AJITEBPA» 7-10
KJIACCBbI
HOACHUTEJIbHAA 3ATIMCKA

AnreOpa sIBISE€TCS OJHUM W3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHMs: OHA
o0ecrneunBaeT U3ydeHre PYyTUx AUCIUILINH, KaK €CTeCTBEHHO-HAYYHOTO, TaK M TYMAaHUTAPHOTO
LIUKJIOB, €€ OCBOCHHME HEOOXOIUMO JJIS MPOJOJDKEHUS 00pa30BaHUsI U B TIOBCEIHEBHOM >KU3HHU.
Pa3Butne y oOy4aromuxcsi HAay4HBIX TPEACTABICHUH O TMPOUCXOKACHUU €  CYIIHOCTH
anreOpandeckux aOCTpakiuii, crmoco0e OTpakeHUsT MaTeMaTHYeCKOW HayKoW SBICHUN U
MPOIIECCOB B TPUPOJE W OOIecTBE, POIU MaTeMAaTUYECKOrO MOJCIHPOBAHHUS B HAyYHOM
MO3HAHUM M B TMPAKTUKE CIOCOOCTBYeT (DOPMHPOBAHHIO HAYYHOTO MHUPOBO33PECHUS U Ka4eCTB
MBIIICHNS, HEOOXOMMUMBIX ISl aJanTalid B COBpeMeHHOM ImdpoBoM oOmiectBe. M3ydenwue
anreOpsl obecreuynBaeT pa3BUTHE YMEHHUs HaONIOIaTh, CPABHUBATh, HAXOAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIUICHUS, CHOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATh CBOU
JEUCTBYSI U BBIBOJIBI, ()OPMYITHPOBATh yTBepkaeHUs. OCBOSHUE Kypca aireOphl 00ecreunBaeT
pPa3BUTHE JIOTHYECKOTO MBINUICHUSI OOYYalOIUXCs: OHHM HCIONB3YIOT JCIYKTUBHBIE U
WHIYKTUBHBIE PACCYKICHHs, 0000IICHNE M KOHKPETH3AIMI0, a0CTparupoBaHUE W AHAJIOTHIO.
OOyuenue anrebpe mpeanoiaraeT 3HAYUTEIbHBIM OOBEM CAMOCTOSTENBHON AESITeThHOCTH
oOydJarommxcsi, TOITOMY CaMOCTOSTEIbHOE peIIeHHe 3a7ad  sBISETCS  peamu3aluei
NESTETFHOCTHOTO MPUHIIATIA OOYIECHHS.

B cTpykrype mnporpammel yuyeOHOTo Kypca «AunreOpa» i OCHOBHOTO OOIIEro
o0pa3oBaHHUs OCHOBHOE MECTO 3aHHMAIOT COJIepIKaTeIbHO-MeTonndYeckue nuHuM: «YHucna u
BBIYUCIICHUSY, «AJTreOpanueckue BBIPAKEHUS», «YPAaBHEHHS M HEPABEHCTBA», «DyHKIIHN.
Kaxnas u3 3Tux comepkareabHO-METOANYECKUX JIMHUN pa3BUBAETCA HA MPOTSHKEHUU TPEX JIET
M3Y4YCHUS Kypca, B3aUMOJICHCTBYS C IPYTMMH €ro JUHUSAMHU. B Xoie m3ydeHus ydeOHOro Kypca
00yJarommMcst TPUXOAUTCS JIOTHUECKH PAcCyKIaTh, UCTIONH30BATh TEOPETUKO-MHOXKECTBEHHBIIH
S3BIK. B CBSI3M C 3THM B MIpOrpaMMy y4eOHOTO Kypca « Anredpay» BKIFOYCHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEICTABICHHBIE BO BCEX OCHOBHBIX paseiax MaTeMaTHUYecKoro oOpa3oBaHHS U
CIIOCOOCTBYIONIIME OBJAJACHUIO OOYYArOITUMHUCSA OCHOB YHHMBEPCAIBHOTO MAaTE€MaTHYECKOTO
s3bika. CozepriKaTelbHON U CTPYKTYPHOM OCOOCHHOCTBIO yueOHOTro Kypca «AnreOpa» sBIsSeTCS
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxanve nuHUM «Yucina W BBIYKCICHHS» CIY)KUT OCHOBOM JUISl TAJIbHEHIIETrO
M3YYCHHUS MaTEMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOMIUXCS JIOTHYECKOTO MBIIIJICHUS,
(hOpMUPOBAHUIO YMEHHUS TMOIB30BAThCS aNTOPUTMAMU, a TaKXKe MPUOOPETEHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJUMBIX IJIsI MMOBCEIHEBHOW XKM3HU. Pa3BUTHE MOHSATHS O 4YHCIE HAa YPOBHE

OCHOBHOTO O6H.[€FO 06p330BaHI/I$I CBA3aHO C paMOHAJIBHBIMU W HPpalUOHAJIBHBIMH YHCJIaMU,
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(dbopMupOBaHUEM TPENCTABICHUA O JACHCTBUTEIHHOM YHUCIE. 3aBEpIICHHE OCBOSHUS YUCIIOBOM
JMHAW OTHECEHO K CpeiHeMY 00IIeMy 00pa3oBaHUIo.

Copnepxkanue JByX aireOpamdecKux JUHUNH — «AnreOpandeckue BBIPOKECHUS» H
«YpaBHEHUS U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOIIUXCSI MATEMaTHUYECKOTO
ammapara, HeoOXOIMMOTO ISl PEUISHUs 3a7ad MaTeMaTHUKH, CMEXHBIX MPEAMETOB U MPAKTHKO-
OpPHEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO 00Iero oOpa3oBaHWsl y4eOHBI MaTepHai
TPYNIUPYETCS BOKPYT PAIlMOHAIBHBIX BBIpOKEHUH. AJrebpa JIEeMOHCTPUPYET 3HAYCHHUE
MaTeMaTHKN KakK s3bIKa ISl MMOCTPOCHUS MATEMaTHYECKHX MOJENIeH, OMMCaHUs IPOLECCOB U
SBIICHUI peanbHOro Mupa. B 3amaum oOyuenus anreOpe BXOAST TakXke JalbHEHIee pa3BUTHE
QITOPUTMHUUYECKOTO  MBIIUICHHs, HEOOXOJUMOT0, B YaCTHOCTH, JJisi OCBOGHHS Kypca
nHpOpMATHKK, W OBJIAJICHWE HABBIKAMH JENYKTHBHBIX paccyxknenuil. I[IpeoOpazoBanue
CUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPAXKEHHsI, CIOCOOHOCTEN K MaTeMaTHYeCKOMY
TBOPUYECTBY.

Conmepxxanne  (DyHKIIMOHANbHO-TpaUUECKOW JUHWHM  HAIEJICHO Ha  MOJydYeHUE
00yJaromuMHICs 3HaHUHA 0 QYHKIUSIX KaK BaXHEHIIIEH MaTeMaTUueCKON MOJIEITTH JJIsSI ONTMCAHUS U
UCCIIEIOBAaHUS Pa3HOOOpPa3HBIX MPOIIECCOB U SBICHUW B Tpupoje U oodmiectBe. M3yuyeHue
MaTepuansa CHOCOOCTBYET PAa3BUTHIO Yy OOYYaIOIIUXCS YMEHHUS HCIIONb30BaTh Pa3IHuYHBIC
BBIPA3UTEIIbHBIE CPEJICTBA SI3bIKA MAaTEMAaTHKW — CJIOBECHBIC, CUMBOJMYECKHE, TpaduyecKue,
BHOCHT BKJIaJl B (hOPMHPOBAHUE TIPEICTABICHUN O POJIM MAaTEMAaTUKH B PA3BUTHU IHUBUIN3AIINN
U KYJBTYPBI.

B 7-10 xmaccax u3y4aetcst yueOHbIN Kypc «Anredpay, KOTOPbIN BKIIOUAET CIEAYIOLIUE
OCHOBHBIE pa3lieNibl coiepkaHus: «Uuciia v BBIYUCICHUSN», «ANTeOpandyecKue BBIPAKEHUSY,

«YpaBHEHHS U HEPABEHCTBA», « DYHKIIMNY.

COIEPXAHWE OBYUYEHUA
7 KJIACC

(3-i1 rox 00yuenusi Ha ypoBHe O0Q0)

Yucsia 1 BBIYMCICHUSA

JpoOu OOBIKHOBEHHBIE M JECSATUYHbIC, Nepexoa OT ONHOW (OpMBbI 3amucu apodeilt k
npyroi. IloHsaTHE pallMOHAIBHOTO YMCIIA, 3allUCh, CPABHEHHUE, YIIOPSAAOUYMBAHUE PALlMOHAIBHBIX
yucen. Apudmernyeckue AeMCTBUS ¢ pallMOHAIbHBIMU 4KciIaMu. Pemenue 3aad U3 peaabHOU
IIPAKTUKU HA 4acTH, Ha APOOH.

CreneHp ¢ HaTYpaJbHBIM IOKa3aTeJIeM: ONpeseeHne, mpeoOpa3oBaHie BhIPAKCHUN Ha

OCHOBE ONpE/ICIICHNUs, 3aMUCh OONBIINX Yucell. [IpoueHTsl, 3anuch MPOLEHTOB B BUAE APOOH H
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apoOu B BHUJE MPOLEHTOB. TpH OCHOBHBIE 33Ja4M Ha MPOLEHTHI, pEIlIEHUE 3a/1au U3 peanbHOM
MIPAKTHKHU.

[IpuMeHeHre MPU3HAKOB JEIMMOCTH, Pa3JIOKEHHE Ha MHOXKUTENIN HAaTypaIbHbIX YUCE.

PeasibHbIe 3aBUCUMOCTH, B TOM YHUCIIE TpsiMasi U 00OpaTHast MPONOPIMOHATIEHOCTH.

AuredpanyecKne BbIPaKeHH

[IepeMeHHBIE, YHCIIOBOE 3HAYEHHME BBIPAXKECHUS C NMEPEMEHHOW. JlOIyCTUMBIE 3HAYECHMS
nepeMeHHbIX. [IpeacTraBneHne 3aBHCUMOCTHM MEXAY BEJIMYMHAMH B BHUAE (OPMYIIBIL.
Beruucnenus no ¢popmynam. [IpeobpazoBanue OyKBEHHBIX BBIPaKEHHH, TOXXKJECTBEHHO paBHbIE
BBIp)XEHUS, TIPaBUJIa MPeoOpPa30BaHUs CYMM M HPOM3BEICHHI, MpaBUia PacKphITUS CKOOOK U
MIPUBEIEHUS OJOOHBIX CllaraeMblX.

CBoJiCTBa CTENEHN C HATYpaJIbHBIM IIOKA3aTEIEM.

Opnnounens! 1 MHOrowieHsl. CteneHb MHOrowieHa. Clo)kKeHue, BBIYMUTAHUE, YMHOKEHUE
MHOTo4JIeHOB. POpMysbl COKpPALIEHHOTO YMHOXKEHHs: KBaJgpal CyMMBbl M KBaJparT Pa3HOCTH.
dopmyna pa3HOCTH KBAaIpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXKUTENH.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHHUE, KOPEHb YpaBHEHHUs, NpaBUiia MPeoOpa30BaHUs YPaBHEHUS, pABHOCUIBHOCTD
YPaBHEHUH.

JIuneliHOE ypaBHEHME C OJHOM IEPEMEHHOM, YMCIO KOPHEW JIMHEMHOIO YpaBHEHWS,
penieHue JIMHEWHBIX ypaBHEHMM. COCTaBI€HHE YpPAaBHEHMM MO YCIOBHIO 3anadd. Pemenue
TEKCTOBBIX 3a/1a4 C IOMOIIBIO YPABHEHU.

JluneitHoe ypaBHEHME C JIByMsl NEpEeMEHHbIMH U ero rpaduk. Cuctema AByX JMHEHHBIX
YpaBHEHHUH € JIByMsI NEpEeMEHHBIMU. PelieHue cucreM ypaBHEHHMM CHOCOOOM IOJICTaHOBKH.
[Ipumeps! pernieHns TEKCTOBBIX 33/1a4 C IMTOMOIIBIO CUCTEM YPaBHEHH.

DyHKIUHA

Koopnnuara Touku Ha npsAMoi. UucinoBble NPOMEXYTKH. PaccTosHue Mexny AByMs
TOYKAMH KOOPJAMHATHOU MPSMOM.

[TpsimoyronbHast cucrema koopauHat, ocu Ox u Oy. Abcuuicca ¥ OpAMHATa TOYKM Ha
KoopAMHATHON Mockoctu. Ilpumepsl rpadukoB, 3agaHHbIX (QopMyiaamu. UreHue rpapukoB

peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuuu. Ipaduk ¢ynkuun. CpoiicTBa  (QyHKIHIA.

Jlunetinas ¢yunkuus, e€ rpadpuk. ['padpuk Gynxmmm BAF= |B [padudeckoe perenne TUHEHHBIX

YpPaBHEHUH U CUCTEM JIMHEHWHBIX YPABHEHHI.
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8 KIIACC
(4-i1 ron oO0yuenusi Ha yposHe O00)
[IpenycMaTpuBaeTcss yBENMYECHHE YYEOHOTO BpPEMEHH HA H3YyUYCHHE TEeMaTHYeCKHX
paznenoB «Yucna u BeIYUCICHUS» U «AnreOpandeckie BhIpakeHHs». M3ydeHne mporpaMMHOTo
Marepuaia IO TEMaTHYECKUM pasjienaM «YpaBHEHHUS U HepaBeHCTBa» U «DyHKIHN»

npeaycMaTpuBaeTcst Ha 5-oMm rogy oOydenus Ha ypoae OOO.

Yucaa u Boiuuciaenus. Kpaaparubie KopHu

KBanpatHblil KOpeHb U3 YHuCIa.

[Monartue 00 wmppanuoHaTbHOM 4YHcie. JlecATUYHBIE NPHOIMKEHUS HPPAHOHAIBHBIX
qHCell.

[HetictBurenbHble yncia. CpaBHEHUE 1€WCTBUTEIBHBIX YHCEIL.

Apudmernuecknii KBaJpaTHbII KOPEHb.

VpaBHeHMe BHa x° = a.

CpoiicTBa apudMeTnuyeckux KBaapaTHbIX KopHel. [IpeoOpa3oBaHue YHCIOBBIX
BBIPAXXEHHM, COIEpKAIINX KBaJAPaTHbIE KOPHHU.

Yucna u BprunciaeHus. CreneHsb ¢ HebIM OKa3aTeaeM

CreneHs ¢ LeIbIM TOKa3aTeNIeM.

CranpapTHas 3aluch 4ncia.

Pa3mepsl 00BEKTOB OKpY)Karoliero Mupa (OT AJIEMEHTapHBIX YaCTHUI[ JO KOCMUYECKUX
00BEKTOB), JUTUTEIBHOCTD MPOLIECCOB B OKPYXKAIOIIEM MHpE.

CBOIiCTBa CTETIEHH C IIEJIBIM IT0KA3aTEIIEM.

Auredopanyeckue Boipaskenusi. Kaaparnsblil TpéxuiieH

KBaznpatHslii TpéxuneH. Pa3noxeHnue KBaipaTHOTO TPEXWICHA HA MHOXKHUTEIIH.

Auredpanveckne BpipaskeHHs. AJiredpanyeckas 1poon

AnreOpanyeckast 1apoOb. JlomycTumble 3HaY€HHMs] TEPEMEHHBIX, BXOASIIMX B
anredbpandeckue BbIpakeHUs. OCHOBHOE CBOWCTBO anreOpanyeckoid apoOu. CokpauieHue
npooeii.

CnoxxeHnue, BBIYMTAHUWE, YMHOXEGHHE M  JeJeHUHe  airedpanueckux  ApoOeil.
ITpeoOpa3oBanue BbIpaKEeHUH, COepKALINX alreOpandeckue Jpoou.

O0o00meHne U cucTeMaTH3alus U3YYEeHHOI0 MaTepuaJjia

[ToBTOpEeHNE OCHOBHBIX MOHITHI U METO/IOB Kypca 8 Kiiacca, 0000IIeHre 3HAHUH.

9 KJIACC

(5-ii ron o0yuenusi Ha yposHe O00)

YpaBHeHust M HepaBeHcTBa. KBajpaTHble ypaBHeHUs
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KBanparHoe ypaBHeHue. HenonHoe kBajpaTHOE ypaBHEHHUE.

dopMyia KOpHEH KBaJApaTHOTO ypaBHeHHUs. Teopema Buera.

Pemenue ypaBHeHui, cBonsuxcs K kBajaparubeiM. [Ipocreiinme npoOHO-panioHaIbHbIe
YPaBHEHHS.

Pemenne TekcTOBBIX 3a/1a4 ¢ IOMOIIBIO KBAAPATHBIX YPABHEHUH.

YpaBHeHust u HepaBeHcTBa. CHCTeMBbI ypaBHEHUH

JluneitHoe ypaBHEHHE C JIByMs NEPEMEHHBIMH, €ro rpaduk, IpPUMEphl pPELICHUs
YPaBHEHHUH B LENBIX YUCIIAX.

Pemenne cuctem IByX JIMHEHHBIX YpaBHEHMH ¢ JAByMs mepeMeHHbIMU. llpumepsl
pELIEeHNs CUCTEM HEJTMHENHBIX YPaBHEHUN C ABYMS IEPEMEHHBIMU.

['padpuueckas uHTEpHpeTalUsl ypaBHEHUS C IByMs MIEPEMEHHBIMU U CUCTEM ypaBHEHUH C
IBYMS IEPEMEHHBIMH.

Pemenne TekcTOBBIX 3a/1a4 ¢ TOMOIIBIO CUCTEM YPaBHEHUH.

YpaBHenusi u HepaBeHcTBa. HepaBeHncTBa

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

HepaBenctBo ¢ ogHOI nmepemeHHOM. JIMHEHHbIe HEPaBEHCTBA C OJIHOM MEPEMEHHON U UX
pemeHne. CUCTEMBI IMHEWHBIX HEPABEHCTB C OJJHOW NIEPEMEHHOM U X pEIICHHUE.

N300paxenue perieHns JMHEWHOTO HEPABEHCTBA U X CUCTEM Ha YMCIIOBOM MPSAMOIL.

@®OyHkuun. OCHOBHbIE OHATHSA

[Tonstne ¢pynkuun. O6aacTh onpeneneHuss 1 MHOXKeCTBO 3HaueHul GyHkimu. CrocoOsl
3aaHust QYHKITHIA.

I'paduk ¢pynkumu. ColicTBa QyHKIMHU, HX 0TOOpakeHUE Ha TpaduKe.

Dyukuum. Yucnosbie GyHKIUM

Yrenue u nocrpoeHue rpapukoB pyHkuui. [Ipumeps! rpagukoB GyHKIMMA, OTpaXkaromux
peasbHBIE MPOLIECCHI.

OyHKIIUY, OMUCHIBAIOIINE MPSIMYI0 U OOpaTHYIO MPONOPIHMOHAIBHBIE 3aBUCUMOCTH, WX
rpaduku. ['mnepodoma.

I'paduk QyHKIME Y = X

Oyukmmn vy = x° ,y= x> ,y= V x,y=|x| ; rpabpudecroe peurernue
YPaBHEHUH U CUCTEM YPAaBHEHHUU.

O0o0menne U cucTeMaTu3anus U3y4eHHOT0 MaTepuaJia

[ToBTOpEHME OCHOBHBIX MOHATUM U METOJIOB KypcoB 7, 8, 9 kiaccoB, 000011eHe 3HaAHH .

10 KUIACC

(5-i rox o0y4yenus Ha yposHe O0O)

Yucaa u BoryuciaeHud. JeiicTBuTeIbHbIC YK CIA
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ParnmonanbHble yncia, UppalloHaIbHbIE YHCIa, KOHEUHbIE U OECKOHEUHbIE JeCSITUYHbIE
apoOu. MHOXECTBO JCWCTBUTENBHBIX YHCET, JCHCTBUTENbHBIE YHCIIA KaKk OECKOHEYHbIE
JecsiTUUHble  JpoOu. B3auMHO  OIHO3HAUYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JNEHCTBUTEIBHBIX YACET U MHOKECTBOM TOYEK KOOPJUHATHOM MPSAMOM.

CpaBHeHUE JEMCTBUTENBHBIX YHCEN, apu(MeTHdecKue NEHCTBHUA C JEHCTBUTEIbHBIMU
YHUCJIAMH.

[TpubnmxéHHOE 3HaYeHHE BETMUYHUHBI, TOUHOCTD MPUOIMKEHUS.

Oxpyrnenue uncen. [Ipukuaka v olieHKa pe3yabTaToOB BIYMCICHUI.

YpaBHeHHS M HEPABEHCTBA. YPABHEHHH C O{HOM NepeMeHHOoi

JIuneiinoe ypaBHeHue. PelieHne ypaBHEeHUH, CBOAAIINXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PemeHne ypaBHEHMI, CBOIAINMXCS K  KBaJPaTHBIM.
buxBanpaTHble ypaBHEHUS.

IIpuMepsl pelieHUss ypaBHEHHM TPETbEH M YETBEPTOM CTENEHEH pa3IoKEHUEM Ha
MHOKHUTEIIH.

Pemenue npo6HO-paliOHAIbBHBIX YPAaBHEHUH.

PerieHne TEKCTOBBIX 3a/1au alre0pandeckiuM METOIOM.

YpaBHeHust 1 HepaBeHcTBa. CHCTeMBbI ypaBHEHUH

JIuneiiHOE ypaBHEHHE C IBYMS IIEPEMEHHBIMU U €T0 TpaduKk.

Cucrtema AByX JMHEHHBIX YPaBHEHHMH C JBYMs NEPEMEHHBIMHM U €€ pemeHue. Pemenne
CUCTEM JBYX YPaBHEHHM, OTHO U3 KOTOPBIX JTUHENHOE, a IPYroe — BTOPOU CTEIICHHU.

I'padmueckast nuHTEpIpETAIMA CUCTEMbI YPAaBHEHHH C IByMsI IEPEMEHHBIMH.

YpaBHenusi u HepaBeHcTBa. HepaBeHncTBa

HucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

JIuHeliHbIe HEPaBEHCTBA C OJIHOW NMEPEMEHHOMN U UX PEIICHUE.

CucreMbl TMHENHBIX HEPABEHCTB C OTHOM NEPEMEHHOMN U UX PELICHUE.

KBanparHbie HEpaBEHCTBA U UX PELICHUE.

['pauueckas nHTEpIIpeTaLsl HEPABEHCTB M CUCTEM HEPABEHCTB C JABYMsI IEPEMEHHBIMHU.

DyHKIUHA

KBangpatnunast ¢ynkuus, e€ rpadpuk u cBoiicta. Ilapabosa, KOOpAMHATHI BEPIIMHEI
napaboJibl, 0Cb CHMMETPHUU TTapadoIIbl.

Crenennble (yHKIIMH ¢ HATYpaJbHBIMU [TOKa3aTeNAMU 2 U 3, UX rpa@UKu U CBONCTBA.

2 3

k
I'paduku Gynkmmit: y =kx, y=kx +b, y = L YT X YT X Ly= V X, y=

x|

YucaoBble MOCIAET0BATEIbHOCTH
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[TonsTHE YNCIIOBOI OCIENOBATEILHOCTH.

3aaHue MOCIeN0BaTeILHOCTH PEKYPPEHTHOM hopMyIioit 1 popMyIioit #-To diaeHa.

Apudpmernueckass U reomeTrpuyeckas —mporpeccur.  DopMmynsl  n-ro  uieHa
apu(MeTnyecKol U TeOMETPUIECKON MPOTPECCUil, CYMMBI TIEPBBIX 71 UJICHOB.

N300pakeHne 4ieHOB apu(METHYECKOH M T€OMETPUYECKOM MpOorpeccuil ToukamMu Ha
KOOPJIMHATHOM TIOCKOCTH.

JIMHEeHBIN 1 SKCTIOHEHITUATIBHBINA POCT.

CrnoxHble TPOIEHTHI.

IToBTOpenue, 00001IeHNE, CHCTEMAaTH3AMA M3yYeHHOT0 MaTepHaJia

Uucna v BbIYMCIEHUS (3alMCh, CPaBHEHUE, JEUCTBUSA C JIEHCTBUTEIBHBIMU UYHUCIIAMH,
quCcIoBasl MpsiMasi; MPOLEHTHI, OTHOIIECHHUS, MPOIMOPLNU; OKpPYIIIEHUE, MPUOIHKEHHUE, OLEHKA;

pelIeHre TeKCTOBBIX 3a7a4 apu(PMEeTHIECKUM CIIOCOOOM).

MNPEIMETHBIE PE3YJIBTATbBI

OcBoenue ydeOHOTO mpeameTra «Ainredbpa» B 7-10 kimaccax AOKHO 00ecneurBaTh
JOCTHKEHHE YKAa3aHHBIX HUXKE MPEIMETHBIX 00Pa30BaTEIbHbBIX PE3YIbTATOB.

7 KJIACC

Yucia v BbIYUCTICHUA:

— BBINOJIHAThH, COYETas YCTHHIC M MUCHMEHHBIC TPUEMBI, apuQMETHIECKHE ICHCTBHS C
paloHaIbHBIMU YHCTIAMU;

— HAXOJOUTh 3HAUEHUS YHMCIOBBIX BBIPAKECHUM; MPUMEHITh Pa3HOOOpa3HbIE CIIOCOOBI H
NpUEMBl  BBIYMCICHHSI 3HAUEHUN APOOHBIX BBIPAKEHUH, COAEpKAIUX OOBIKHOBEHHBIC W
JEeCSITUIHBIE TPOOH;

— MEePEXOIUTh OT OAHOU (POPMBI 3aIMUCH YHCEIT K IPYron (MpeoOpa3oBhIBATh ECITHIHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHUHYIO, B YacCTHOCTH B OECKOHEUHYIO
JECSTUYHYIO APOOB);

— CpaBHHBATH M YIIOPSIOYMBATH PAIIMOHAIBHEIC YNCIIA;

— OKpYIJIATh YHCIIA;

— BBITIOJHATH MPUKHUJIKY U OLICHKY pe3ylbTaTa BRIYMCICHUN, OIICHKY 3HAYCHHUI YHCIOBBIX
BBIPAKCHU;

— BBITIOJIHATH JCHCTBHSI CO CTETICHSIMH C HATypajJbHBIMU MTOKA3aTEIIIMU;

— IPUMEHATH MPU3HAKHU JACTUMOCTH, PA3I0KEHNE HA MHOXKUTEIN HAaTypaJIbHbIX YHCEIT;

— pemaTh MPAKTUKO-OPUEHTUPOBAHHBIC 3a/laud, CBS3aHHBIE C OTHOLICHHEM BEIWYHH,
MPOMOPIIMOHATILHOCTHIO BETMYHH, MPOIICHTAMU; HHTEPIIPETUPOBATh PE3YIBTAThl PEIICHUS 3a7a4

C Y4€TOM OrpaHUYEHUMN, CBI3aHHBIX CO CBOMCTBAMH pacCMaTpUBAEMbIX OOBEKTOB.
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Auredpanyeckue BbIPasKeHHUs:

— HCIOJB30BaTh aJIreOpanmyecKyl0 TEPMUHOJIOTHIO M CHUMBOJHKY, MPUMEHSITH €€ B
Ipolecce OCBOCHHsI yueOHOro MaTepuana,

— HaXOJUTh 3Ha4€HUsI OYKBEHHBIX BBIPAKEHUH NPH 3a/1aHHBIX 3HAYEHUSAX EPEMEHHBIX;

— BBIIOJHATH MPeoOpa3oBaHMs 1LEJIOr0 BBIPAKEHUS B MHOTOWIEH IPHUBEICHHEM
MOJOOHBIX CIIaraeMBbIX, PACKPHITHEM CKOOOK;

— BBINOJHATh YMHOXE€HHE OJHOWICHA HAa MHOTOWIEH M MHOIOYJIE€HAa HAa MHOTOYJIEH,
IPUMEHATH (POPMYIIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH;

— OCYLIECTBIIATh PA3JIOKEHUE MHOIOYICHOB HA MHOXHUTENIM C IOMOILBIO BBIHECCHUS 3a
CKOOKH O0IIEro MHOXHUTEIs, TPYIMIUPOBKU ClIaraeéMbIX, IpUMEHEHHsT (opMyrn COKpamEHHOTO
YMHOKEHHS,

— TPUMEHATh MpeoOpa3oBaHUS MHOTOWIEHOB [UIl pPELICHHMsS pa3iM4HbIX 3aJad W3
MaTeMaTUKH, CMEKHBIX IPEIMETOB, U3 PEAIBHOM NPAKTUKU;

— UCIIONIb30BAaTh  CBOWCTBA CTENEHEW C  HATYypPAJIbHBIMH  IIOKa3aTelsIMM Ul
npeoOpa3oBaHUs BHIPAKCHHI.

YpaBHeHNsI 1 HEPABEHCTBA:

— pellaTh JIMHEWHbIE YPAaBHEHUS C OJHOM IIEPEMEHHOM, IPUMEHss MIpaBUila IEPEX0Aa OT
HCXOIHOTO YpPAaBHEHUS K pPAaBHOCWIBHOMY eMy. lIpoBepsATh, SBISIETCS JM 4YHMCIO KOPHEM
YpaBHEHUS;

— MIPUMEHATH TpapUUecKue METObI MPU PEIIEHUH JTMHEHHBIX YPaBHEHUH U UX CHCTEM;

— noAOupaTh MPUMEPHI Map YUCEI, SBISIOIIUXCS PELICHWEM JIMHEHHOIro YpaBHEHUS C
JByMsI [IEPEMEHHBIMU;

— CTpPOUTh B KOOPJAWHATHOW IIJIOCKOCTH TpaduK JHWHEHHOrO ypaBHEHUS C JBYMS
NEPEMEHHBIMMU; MOJIb3YSACh IPahUKOM, IPUBOAUTE PUMEPHI PELIEHNUS YPaBHEHHUS;

— pemarb CHUCTEMBI JIByX JIMHEHHBIX YpaBHEHHWH ¢ AByMsS NEPEMEHHBIMU, B TOM YHCIIE
rpaduuecKu;

— COCTaBJIATh M peularh JUHEHHOE YpPaBHEHHE WIM CHCTEMY JIMHEMHBIX YPaBHEHHH IO
YCIIOBUIO 3a/1a4M, HMHTEPIPETUPOBaTh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IIOTYYCHHBIN
pe3yJbTar.

Koopaunarsl u rpaguku. @yHKuuu

—Ha KOOpJAMHATHOM MpsAMOMl H300pa)kaTb TOYKH, COOTBETCTBYIOLIME 3aJlaHHBIM
KOOpIMHATaM, JIy4d, OTPE3KH, WHTEPBAJbl, 3alMCbIBaTh YHCJIOBBIE NPOMEXYTKH Ha
areOpanvyeckoM s3bIKe;

— OTMEYaTbh B KOOPJAWHATHOW IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOpAMHATaM; CTPOMUTh

rpaduku TuHEHHBIX QyHKUIUN. CTPOUTh rpa@uKk GYHKIUH Y = X;
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— OIKCBHIBATh C TOMOIIbI0 (YHKIHIA W3BECTHHIE 3aBUCUMOCTH MEXIY BEITUYHMHAMU:
CKOPOCTb, BpPEMsI, PACCTOSHHUE; LI€HA, KOJWYECTBO, CTOMMOCTB; MPOU3BOAUTEIBHOCTb, BPEMS,
00bEM paboTHI;

— HaXOJWUTh 3HaYCHHE (PYHKIIMU O 3HAYCHUIO €€ apTyMEeHTa;

— MOHUMATh rpaUUecKuii Cocod MPEICTaBICHUS U aHalIn3a HHPOPMALIUK; U3BJICKATh U
MHTEPIPETHPOBATH WHPOPMAITUIO U3 TPa(UKOB peaTbHBIX MPOIECCOB U 3aBUCUMOCTEH.

8 KITIACC

Ymucsia 1 BBIYUCICHUSA:

— HUCHOJIb30BaTh HauyaJbHbIE MPEACTABICHUS O MHOXKECTBE JNEHCTBUTEIBHBIX YHCEN JIs
CpPaBHEHHUS, OKPYDIICHHUS W BBIYHCICHHI;, H300pakaTh JEHCTBUTEIBLHBIC YHUCIIa TOYKAMHU Ha
KOOpPAMHATHOM IPSIMOW;

— TPUMEHSTH MOHATHE apU(PMETHUECKOTO0 KBaIpaTHOTO KOPHS; HAXOAWUTH KBaJpaTHBIC
KOpHU, UCTIOJNB3Ys MPU HEOOXOTUMOCTH KAJIbKYIIATOP; BBIOIHATH MPEOOPa30BaHUS BRIPAKECHUH,
COJZIEpKaIlMX KBaJpaTHbIE KOPHHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH;

— WCTOJB30BaTh 3alMCH OOJBIMX M MAJIbIX YHCEN C MOMOIIBIO JECATUYHBIX Ipoler u
crenened uucia 10;

Auredpanyeckue BbIPasKeHHUs:

— TPUMEHSATH TOHSATHE CTEMEHU C IEIbIM IOKa3aTesieM, BBITIOJIHATH MPeoOpa3oBaHUs
BBIPAYKEHUM, COAEPKAIINX CTENEHHU C LIEJIBIM IMOKa3aTeIeM;

— BBIMIOJIHATH TOXKIECTBEHHBIE MPeoOpa30BaHMs PAIlMOHANBHBIX BBIPAXKEHHH Ha OCHOBE
MpaBWJI ACHCTBHIA HAJ MHOTOWICHAMH U alIreOpanvdecKuMu JIpoOsMu;

— pacKJaJbIBaTh KBaAPATHBIN TPEXWICH HA MHOXKHUTEIIH;

— TPUMEHATH TPEeoOpa30oBaHUS BBIPAKCHUN ISl PEIICHUS Pa3IMYHBIX 3a7ad W3
MaTeMaTHKH, CMEXHBIX ITPEIMETOB, U3 PEaJIbHON MPAKTUKU.

9 KJIACC

YpaBHeHusI M HEPaABEHCTBA:

— pemaTh JUHEHHBIC, KBaJ[paTHbIC YPABHECHUS U PAIlMOHAIBHBIC YPABHEHHUSI, CBOMISAIIIAECS
K HUM, CUCTEMBI JIByX YPAaBHEHUI C IByMsI IEPEMEHHBIMU;

— MPOBOJIUTH MPOCTEUIINE UCCIIEOBAHUS YPABHEHUI U CUCTEM YPaBHEHUI, B TOM YHUCIIE
C TpUMEHEHHEeM TpaduuecKux TpeACTaBlIeHU (yCTaHABIUBATh, UMEET T YPABHCHHE WIIH
CHUCTEMa YPaBHEHHH PeIIEHHUs, €CITU UMEET, TO CKOJIBKO, H TIp.);

— MEepEeXOAUTh OT CIOBECHOW (POPMYIHMPOBKHU 3ajaud K €€ anredpanyeckoid MOAenu ¢
MOMOIIIbI0  COCTaBJICHUS ypaBHEHUS WM CUCTEMbl YpaBHEHUM, MHTEPIPETUPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 3aJ[a4 MOJYYCHHBINA PE3YIIbTaT;

— TPUMCHSATH CBOMCTBA YHCIOBBIX HEPABCHCTB MOJid CpaBHCHHA, OLCHKH, pPCEIIaTh
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JMHEWHBbIE HEPAaBEHCTBA C OJHON NEpeMEHHON W UuX CHUCTEMbl; JaBaTh TIpadUuecKyro
WJUTFOCTPALIMIO0 MHOYKECTBA PEILICHNUI HEPaBEHCTBA, CUCTEMBI HEPABEHCTB.
DyHKIUN:
— IIOHMMaTb ¥ UCHOJNb30BaTh (YHKIUOHANbHbIE TOHATHS UM A3bIK (TEPMUHBI,
CHUMBOJINYECKHE 0003HAYCHMs); OINpPENeNATh 3HaueHHe (QYHKIMM IO 3HAYEHUIO apryMeHTa;

OTIPEJIENATh CBOMCTBA (DYHKIINH 10 €€ TpaduKy;

— CTPOUTH IpaUKH FNIEMEHTAPHBIX (YHKUUN BUAA Y = A X ,y= X ,y=
Vox,
y= |x| ;onuceBarh cBOiicTBA UKCIOBOI QyHKIMH MO €& TPadUKY.
10 KJIACC

Yucna M BLIYMCICHUA:

— CpPaBHMBATh U YIOPSAJOYMBATh PAllMOHAIBHBIE U UPPALMOHAJIBHBIE YNCIIA;

— BBINIOJHATH apu(METHYECKUE JIEHCTBUS C pallMOHAILHBIMU YUCIIAaMH, COYETasi YCTHBIE
U TUCbMEHHbIE MPUEMBI, BBITIOIHITH BHIYMCIECHUS C UPPALIMOHAIBHBIMY YHCIIAMU;

— HaxOAWTh 3HAYCHMsA CTENCHEM C LENbIMU I0Ka3aTelsiMM M KOPHEH; BBIYUCIATH
3HA4YEHHUs YUCIOBBIX BBIPAXKECHUI;

— OKpYDVIATH JCHCTBUTEIIBHBIE YKCJIA, BBIIOJHATH NPUKUIKY pe3yJIbTaTa BBIYUCIICHM,
OLICHKY YHCJIOBBIX BBIPA)KECHHM.

YpaBHeHNsI 1 HEPABEHCTBA:

— pematb JMHEHHBIE M KBaJApaTHbIE YPaBHEHUS, YPAaBHEHHUS, CBOASILIUECS K HHM,
npocTeiiime JpoOHO-palliOHaIbHBIE YPaBHEHUS;

— pellaTh CUCTEMBI JIBYX JUHEHHBIX YpaBHEHUI C JBYMs IEPEMEHHBIMU U CUCTEMBI JIBYX
YPaBHEHHH, B KOTOPBIX OHO YPaBHEHUE HE SABIIAETCS JIMHEHHBIM;

— pewiarb TEKCTOBBIE 33/a4d aNreOpandyeckuM CIOCOOOM C IOMOILIBIO COCTaBJICHUS
YpaBHEHHUS WM CUCTEMBI IBYX YPABHEHUH C ABYMS IEPEMEHHBIMY;

— MPOBOJUTH NPOCTEUIINE UCCIENOBAHUS YPAaBHEHUN U CUCTEM YPAaBHEHHI, B TOM YHUCIIE
C IpPUMEHEHHEM TIpa(UuUecKuX NpeACTaBICHUN (ycTaHaBIMBaTh, MMEET JHM YypaBHEHHE WU
cucTeMa ypaBHEHHH peleH s, €ClIi UMEET, TO CKOJIbKO, U Tp.);

— pewmath JUHEWHBIE HEPABEHCTBA, KBAJIpaTHbIE HEPABEHCTBA; HM300pa)kaTh pELICHHE
HEPaBEHCTB HA YUCJIOBOM MPSAMOM, 3aIIMChIBaTh PEHIEHUE C IOMOLIbIO CHMBOJIOB;

— pewarb CHUCTEMbl JIMHEHHBIX HEPAaBEHCTB, CHUCTEMBl HEPABEHCTB, BKIIIOYAIOIINE
KBaJ[paTHOE HEPABEHCTBO; M300pa’kaTh PELICHHE CHCTEMbl HEPABEHCTB Ha YUCIOBOM MPSMOH,
3aIKMCBIBATD PEIICHUE C IIOMOILBI0 CUMBOJIOB;

— HUCIIOJIB30BAaTh HEPABCHCTBA ITPHU PCHICHUHN PA3JIMYHBIX 3aj/1a4.
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DyHKIUH:

— pacClio3HaBaThb (i)YHKIII/II/I HN3YYCHHBIX BUIOB. IToka3pIBaTh CXEMaTUYECKHU PaCIIOJIOKCHUC

k
Ha KOOPJMHATHON IIOCKOCTH TpadukoB QyHKIMHA BUga: y =kx, y =kx + b,y = L y~a x°

+bx+c,y= x*,y= V x,y= |x| B 3aBucumoctn or 3Hauennmii ko3pQHIHEHTOB;
OIMCHIBATh CBOMCTBA (YHKIIMIA;

— CTPOHTH U M300pa)kaTh CXEMAaTW4YEeCKH rpaduKu KBaJpaTUYHBIX (YHKLIMH, ONUCHIBATH
CBOMCTBA KBaJIpaTUYHBIX QYHKLUN 1O UX rpaduKam;

— pacro3HaBaTh KBaJpaTU4HYI (YHKIHMIO 10 QopMyse, NPUBOAUTH NPUMEPHI
KBaJ[paTUYHbIX (DYHKIMN U3 peanbHOM KU3HH, (PU3UKU, TECOMETPUY;

Apupmernyeckass 1 reoMeTpHYeCKas NPOrPeccuH;

— pacrno3HaBaThb AapU(METHUYECKYI0 M TEOMETPUUYECKYI0 IPOrPEeCCHM IPU Pa3HbIX
crioco0ax 3aJjaHus;

— BBINOJIHATH BBIUMCIICHUS C UCIOJIb30BaHHEM (OpPMYJ n-TO wieHa apu(MeTHYECKOH U
TEOMETPUYECKOM MTPOTPECCUM, CYMMBI IIEPBBIX /1 YJICHOB;

— n300paXkaTh YJIEHBI MTOCIIEI0BATEIILHOCTH TOUKAMU HA KOOPAMHATHOM IJIOCKOCTH;

— pelaTh 3a/1a4u, CBS3aHHbIE C YHCIOBBIMU MOCIIEIOBATEIILHOCTAMH, B TOM YHCJIIE 3a]1a4l

U3 peajbHOM JKU3HU (C UCITIONIb30BAHUEM KaJIbKY/IATOPA, HU(POBBIX TEXHOIOTUA).



TEMATUYECKOE ITNTAHWUPOBAHUWE

Temarnueckoe TIaHUPOBAHUE T10 aNTreOpe MPEACTABICHO Mo rojaM ooydenws (7—10 kmacchr).

OCHOBHBIE BUObI JCATCIIBHOCTHU 06yqafoumxc>1 NEepCUNCIICHbI IIpU HU3YUCHHUU Ka)KﬂOﬁ TEMbI M HAIIPAaBJICHbI HAa JOCTHUIKCHHUC INNIAHUPYCMBIX

PE3YJIbTAaTOB 06y‘-ICHI/I$I. HepequL BHUOOB OCATCIBHOCTH MOXCT OBITH pacmiupeH W coxpaméH — C y‘-IéTOM BO3MOXXHOCTEM U Or paHI/I‘-IeHI/Iﬁ

00y4Jaronmxcsi, 00yCIOBICHHBIX CTPYKTYPO HapYIICHUS TPH MAaTOJIOTHUHU CITyXa.

TKJIACC

O01ee komuecTBo yacos — 102 gaca.

Tembl (TeMaTH4yecKHe

OcHoBHOe coep:xaHue

OcHOBHBIE BU/IbI IEATEJIbHOCTH 00y4aI0INXCS

0JI0KM/MO/TYJIN)
Yucia u | [loHsiTHEe paloHaNbHOTO YKCIIA. B meuenue yuebnoco 2o0a: TOHMMATh, TMPUMEHSATH B CaMOCTOSITEIBHOMN
BBLIYHCJICHHUS. Apudmerndeckue nefcTBUA C | pe4H, BOCIIPUHUMATH (CIIYXO3pUTEIBHO W/WIIM Ha CIyX C YY4ETOM YpPOBHS

PaIII/IOHa.]ILHLIe qucjaa
(25 )

palluOHaJIbHBIMHW YU CJIAMH.

CpaBHeHI/Ie, YHopsAJO4YUMBaHUC PAallHOHAJIbHBIX
YHUCCII.

CreneHs ¢ HaTypaJbHbIM IIOKA3aTCJICM.

Pemenne OCHOBHBIX 3ama4 Ha Jpoow,
MPOLIEHTHI U3 PEaTbHON MPAKTHUKH.
[lpusHaku JETMMOCTH, pa3JIOKEHHS  Ha

MHOKUTEJIA HATYPAJIBHBIX YHCEIL.
Peanbubie 3aBucumoctu. [lpsamas u oOparHas
IIPONOPLIMOHAIBHOCTH.

CIIyXOpPEYeBOTO Ppa3BUTUS OOYYAIOIIUXCS) M JOCTaTOYHO BHATHO U
€CTECTBEHHO BOCIPOU3BOIUTH TEMATHUYECKYI0 M TEPMHHOJIOTHYECKYIO
JEKCUKY, a TaKXe JEKCUKY [0 OpraHu3aluyd Y4eOHOH JesTeNbHOCTH.
Boimonuate GoHeTnueckyro 3apsiaky. Vcrnonp3oBarh AaKTUIBHYIO (YCTHO-
JAKTHIBHYIO PEYb) B KA4ECTBE BCIIOMOTATEIBHOTO CPEACTBA OOIICHUS.

Ilo oxonuanuu Kadtcoou yuebOHOU yemeéepmu: BOCHPUHUMATh Ha CIyX U
BOCTIPOU3BOAUTH TEMATUYECKYIO U TEPMUHOJIOTHYECKYIO JIEKCUKY Y4eOHOU
JTUCIUIUIMHBL, 8 TAKXKe JIEKCUKY 110 OPTaHUu3aluy yueOHOU JesITeIbHOCTH.

Cucremarm3upoBarb u oOoramare 3HaHHA 00 OOBIKHOBEHHBIX U
JECATHYHBIX APOOSX.
CpaBHUBaTh W  YHOpPAJOYUBATH  ApoOWM, TpeoOpa3oBbIBas  MpH

HEOOXOMMOCTH JIECSITHYHBIE JAPOOW B OOBIKHOBEHHBIC, OOBIKHOBEHHBIC B
JECATUYHBIE, B YACTHOCTU B OECKOHEUHYIO JACCITHUHYIO APOOH.

[TpuMeHATh pa3HOOOpa3HbIe CIIOCOOBI W MPUEMBI BBHIYUCICHHS 3HAYCHUIN
JIPOOHBIX BBIPAXKEHUH, COACPKAIIUX OOBIKHOBEHHBIC H IECATUIHBIC APOOH:
3aMEHATh NPH HEOOXOAMMOCTH JECATHYHYIO JpPOOb OOBIKHOBEHHOW U
OOBIKHOBEHHYIO JIECITHUYHOW, MPUBOJUTH BhIpaKeHHE K (hopme, Hamboee
yAOOHOM Il BBIYMCIICHHA, MPEOOPa30BhIBaTh JAPOOHBIC BBIPAKCHUS HA
YMHO)KCHHUE W JICJICHHE JECATUYHBIX JPOOC K JICHCTBUSAM C IEIBIMH
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YHUCJIAMHU.

[TpuBoANTH YMCIOBBIE W OYKBEHHBIE MPHUMEPHI CTEIICHU C HATypaIbHBIM
nokaszaTesieM, OOBACHSAS 3HAYeHHs] OCHOBAaHHUS CTENEHW W ToKa3aTens
CTETNEeHU, HAxXOAWTh 3HAYCHHUS CTeNeHed Buaa ' n (a — moboe
paloHaIbHOE YHCIIO, 71 — HATYPaJbHOE YHUCIIO).

[ToHrMaTh CMBICH 3aMUCH OONBIIMX YHUCET C TOMOIIBI0 JECATUYHBIX
npoOeit u creneHelt yncna 10, MpUMEHSATh UX B PEabHBIX CUTYaIUsIX.
[IpuMeHsTh TpHU3HAKKA  JCTUMOCTH, PAa3JIOKEHUS HA  MHOXHUTEIU
HaTypaJbHBIX YHCEI.

Pemare 3aiaun Ha 4acTH, MPOIICHTHI, MPOTIOPIIMK, HA HAXOXKIEHUE ApoOu
(mporeHTa) OT BEJIMYMHBI W BEITUYUHBI MO €€ Mpolu (MPOIEHTY), ApoOH
(mpoleHTa), KOTOPBIN COCTABIIET OJHA BEJIMYMHA OT Apyroi. IIpuBonuTs,
pa30upaTh, OLEHUBATh PA3IUYHbBIC PELICHHUs, 3alUCH PEIICHUNH TEKCTOBBIX
3aja4.

Pacrio3naBath ¥  OOBACHATH, ONHMPAsACh HA ONpEACNICHUs, MPSIMO
MIPOTMOPIIMOHANILHBIE U OOPATHO MPOMOPIIUOHAIBEHBIC 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU; TPUBOAMUTH MPUMEPHl 3THUX 3aBUCUMOCTEH M3 peaJbHOTrO
MUpa, U3 JPYTUX YIeOHBIX TPEIMETOB.

Pemate mpakTHKO-OPUEHTHPOBAHHBIE 3aJadyd  Ha Jpoou,
PsIMYIO ¥ 00pPaTHYIO IPONOPIIMOHATFHOCTH, TPOTIOPITUH.

MIPOIICHTHI,

Aaredpanueckue
BbIpaxkenus (27 4)

bykBennsie  BbIpaxkeHusa.  llepemenHble.
Jonyctumblie 3HAYECHUS MePEMEHHBIX.
DopMyIIbI.

[IpeoOpa3oBanue OyKBEHHBIX BBIPAKECHUH,
PACKpBITHE CKOOOK M MPUBEICHHE MOT0OHBIX
cllaraeMbIX.

CsoiicTBa CTEIICHU c HaTypaJIbHBIM
IOKa3aTeIeM.

MBHoOro4ieHsbl. CroxeHnue, BBIYHTAHUE,
YMHOKEHUE MHOTOYJIEHOB. dopmyIbl
COKpaméHHOTO  YMHOXXEHHUs. PaznokeHue

MHOT'OYJICHOB Ha MHOKHTCIIN.

OBnazeTh anredpandeckord TEPMUHOIOTHEH U CUMBOJIMKOHN, MPUMEHSTH €€
B IIPOLIECCE OCBOECHUS yUeOHOTO Marepuaia.

Haxonuth 3HaueHusi OyKBEHHBIX BBIPAXECHHH IMPH 33JaHHBIX 3HAYCHHSIX
OyKB; BBITIOJHSTH BBIYUCICHUS TI0 (hOpMYyIam.

Bommonusate  npeoOpa3zoBaHHsl  IIEJIOTO  BBIPAKEHUS B
MIPUBEICHUEM TTOT00HBIX CIIaTaeMbIX, PACKPBITHEM CKOOOK.
BBINOAHAT YMHOXXEHHE OJHOWIEHA HAa MHOTOWIEH W MHOTO4WIeHa Ha
MHOTOYJICH, IPUMEHSATH (POPMYITBI KBaJpaTa CyMMBI U KBaJapara pa3HOCTH.
OcylecTBIsATh  Pa3IOKEHUE MHOTOWICHOB Ha MHOXHUTEIH MyTEM
BBIHECEHHUS 3a CKOOKHM OOIIEero MHOXHTENS, NPUMEHEHUS (HOpMYIIbI
Pa3HOCTH KBaApaToB, GOPMYI COKPAIIEHHOTO YMHOKEHUS.

[TpumensTh mpeoOpa3oBaHWEe MHOTOYICHOB JJIsi PEIICHUsS Pa3IMYHBIX
3aJ1a4 U3 MaTeMaTUKU, CMEKHBIX IPEIMETOB, U3 PeasIbHOM MPAKTUKH.

MHOI'OYJICH
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3HAKOMUTBHCS C UCTOPHUEN Pa3BUTHUSA MATEMAaTUKH.

YpaBHeHus U | YpaBHEHHUE, IpaBuiIa npeoOpaszoBanus | Pemars nuHeliHOe ypaBHEHHE ¢ OJHOW NMEPEMEHHOH, MPUMEHssI MpaBuia
HepaBeHcTBa (20 4) YPaBHEHUs1, PABHOCUJIBHOCTb YPABHEHUH. nepexoza OT UCXOAHOTO YPaBHEHMS K PaBHOCUJIBHOMY eMy 0oJiee pocToro
JIuneliHOE ypaBHEHHE C OIHOM NMEPEMEHHOW, | BUaa. IIpoBepsATh, ABIAETCS JIM KOHKPETHOE YHCIO KOPHEM YPAaBHEHMUS.
peuieHre JUHEHHBIX YypaBHeHuil. Pemenue | [logOupars npumepsl map 4ucen, SBISIOIIMXCS PEILICHUEM JUHEHHOTOo
3aJ1au ¢ OMOIIbIO0 YPaBHEHUH. YpaBHEHUS C ABYMsI IEPEMEHHBIMU.
JIuneitHOe ypaBHEHHUE C IByMs lepeMeHHbIMU | CTpOUTh B KOOPAMHATHOM IUIOCKOCTU TpadUK JUHEHHOTO ypaBHEHHUS C
U ero rpaduxk. JIBYMsl TE€PEMEHHBIMH; MOJNb3YySACh TIpaduKOM, NPUBOAUTH HPHUMEPHI
Cucrema 1ByX JUHEWHBIX YPAaBHEHUH C ABYMS | pEIICHUs ypPaBHEHUS.
MIEPEMEHHBIMH. HaxonuTh pemieHne cHCTEMbl [BYX JIMHEHHBIX YypaBHEHUH C JBYMs
Pemienne cucrem ypaBHEHMH CIOCOOOM | IEpEMEHHBIMHU.
MOJICTAHOBKH U CIIOCOOOM CIIOKEHHS. CocraBisaTh U peliaTb ypaBHEHHUE WM CHUCTEMY YPAaBHEHHI IO YCIIOBHUIO
3aJlaud, WHTEPIPETUPOBATh B COOTBETCTBMM C KOHTEKCTOM 3a/a4d
IIOJIYYECHHBINA PE3YJbTaT.
Koopaunarsl n | Koopannara Touku Ha MpsIMOH. Ha xoopnuHatHOW mpsiMOMl HM300pakaTh TOYKH, COOTBETCTBYIOIINE
rpagpuku. Dynkuuu | Yuciosle npoMexyTku. PaccrosHue Mexay | 3alaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, WHTEPBAJIbl, 3allMChIBaTh UX Ha
(24 9) JBYMsI TOYKaMU KOOPIAMHATHOMN IIPSIMOM. anreOpanyecKoM s3bIKE.
[IpsimoyronpHast cuctema KoopAauHaT Ha | OTMe4aTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3a/IaHHBIM KOOPJIMHATaM;
wiockoctd. Ilpumepsl rpadukoB, 3alaHHBIX | CTPOUTH I'paUKKU HECIOXKHBIX 3aBUCHUMOCTEH, 3alaHHBIX (opMyIamH, B
¢dopmynamu. UreHune rpadUKOB pEATbHBIX | TOM YHUCIE C TIOMOIIBIO HU(POBBIX TaOOpaTOPU.
3aBHCHMOCTEN. [TpuMeHsTH, M3yuyaTh NPEUMYILECTBA, HHTEPIPETUPOBATh IpaduvecKuii
[lonsitue  gynkumu. I'padux  dyHKOMH. | cmocod mpeAcTaBIeHUS W aHaJIM3a  Pa3HOOOpa3HOM  JKU3HEHHOMN
CaoiicTBa pyHKIIHUIL. UH(POPMALUH.
Jlunetinas ¢yukmusa. [loctpoenue rpaduka | OcBauBarh  MoHsATHE  (PyHKOHWHM,  OBJafeBaTh  (YHKIIMOHATHHOM
nuHerHoW  QyHkumu. I'paduk  (YHKUMU | TEPMUHOJIOTHEH.
y=|x|. Pacnio3naBarh nuHeWHYI0 QyHKLIUIO ¥y = kx + b, onuchIBaTh €€ CBOMCTBA B
3aBUCHUMOCTHU OT 3HaYeHUN K0d3(pPuienTos k u b.
Ctpouts rpaduKn MMHEHHOH PyHKIuH, GyHKIHE y =  |X|.
Hcnonb3oBath nudpoBbie pecypcsl Ui MOCTPOeHUs rpadukoB GyHKIUN 1
U3y4EeHUSI UX CBOMCTB. IIpMBOIMTE IpUMEpHI JIMHEWHBIX 3aBUCHUMOCTEU B
pEaJIbHBIX MPOLECCAX U ABICHUSX.
IloBTOpEHUE u | [loBrOpeHrEe OCHOBHBIX MOHATUM U METOJOB | BbiOMparh, NpUMEHATH  OLEHMBATH  CIOCOOBI  CPAaBHEHHS  YHCE,
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00001eHne (6 1)

Kypca 7 Kinacca, 000011ieHne 3HaHHH.

BBIYHMCIICHHH, TPE0Opa30BaHUM BBIPAKCHHH, PEIICHUST ypaBHEHUH.
OcyiecTBIsITh CaMOKOHTPOJIb BBINOIHSAEMBIX JIEHCTBUH U CaMOIPOBEPKY
pe3ysbTaTa BIUMCICHUH, IPeoOpa3oBaHuM, TOCTPOCHHUH.

Peniate 3a1a4yu U3 peaHLHOﬁ JKU3HHU, MPUMCHATH MATCMATUYCCKHUC 3HAHUA
JUTSL pEIICHU 3a]1ad U3 JPYTUX MPEAMETOB.

Pemath TeKCTOBBIE 3a/a4d, CpPaBHHUBATH, BHIOWPATH CIIOCOOBI pPELICHUS
3aJa4yu.




8 KVIACC

O0111ee KOIMYECTBO YacoB — 68 4acoB.

56

Tembl (TeMaTH4yecKHe

OcHoBHOe coep:xaHue

OcHOBHBIE BU/IbI IEATEJIbHOCTH 00y4aI0INXCS

0JI0KM/MO/TYJIN)

Yuciaa u | KBazpaTHblii KOpEHb U3 YHCIIA. B meuenue yuebnoeo 2cod0a: TOHUMATh, NMPUMEHSATh B CAMOCTOSTEIHHOMN

BBIYHC/ICHHS. [lonatne 00 MppalMOHANIBHOM  4YHCIE. | pe4d, BOCIPUHUMATH (CIYXO3PUTEIBHO U /MM HA CIyX C YYETOM YPOBHS

KBaaparnbsle kopuu | [lecatnunbie NPUOIDKEHHS | CTyXOPEYEeBOTO  pa3BUTHS  OOydYalONIMXCA) W JOCTaTOYHO BHATHO U

(22 4) UPPALMOHAIILHBIX YUCEIL. €CTECTBEHHO BOCIPOU3BOIUTHL TEMATUYECKYI0 U TEPMHUHOIOTHYECKYIO
JleficTBUTENIBbHBIE YHUCIIa. CpaBHeHUE | JEKCUKY, a TaKXe JIEKCHKY [0 OpraHu3aluyd Y4eOHOH JesTEIbHOCTH.
JNEHCTBUTEIBHBIX YHCEIL. BeimonuaTte oHeTnueckyro 3apsaky. Mcrnonb3oBarhk TaKTHIBHYIO (YCTHO-
ApudmeTnieckuii KBaJpaTHbII KOPEHb. JAKTHIBHYIO PEYb) B KA4YECTBE BCIIOMOTATEIBHOTO CPEICTBA OOIICHUS.
VpaBHeHHE BHa x° = a. Ilo oxonuanuu xadcoou yyebHou uyemeepmu. BOCIHPUHUMATh Ha CIyX H
CBolicTBa apI/I(bMeTI/IlIeCKI/IX KBaJpaTHbIX | BOCIIPOM3BOAXUTE TCMATHUYICCKYIO M TCPMHUHOJIOTHICCKYIO JICKCHKY yqeﬁHOf/'I
KOpHEH. IIpeobpaszoBanue YHCIOBBIX | JUCLUIUIMHBL, @ TAKXKE JIEKCUKY 10 OPraHU3aliy y4eOHOM NesTeIbHOCTH.
BBIPDXKEHHH,  colepkamMx  KBajapardele | POPMyIMpPOBaTh  ONpPEAEICHHE  KBAJIPAaTHOrO  KOPHA M3 YHCIIa,
KOPHH. apru(MeTHUECKOro KBaIpaTHOTO KOPHS.

[IpuMmeHsATh oOmnepanyio M3BIEUEHUS KBaJpaTHOITO KOPHA W3 4HcIa,
UCTIOJIB3Ys ITPU HEOOXOIMMOCTH KaJIbKYJISATOP.

OuenuBarh KBaJpaTHblE KOPHU LEJIBIMM YHUCIAMU U JI€CATUYHBIMU
JIPOOSIMU.

CpaBHUBaTh U YIOPSAI0YUBATh PALlMOHAIBHBIE U UPPALMOHAJIBHBIE YKCIIA,
3allMCaHHBIE C TIOMOILBIO KBaIPaTHBIX KOPHEH.

Wccnenoark ypaBHEHHE x° = @, HAXOJUTh TOYHBIE W MPHOIMKEHHBIE
KOpHHU Tipu a > 0.

HcenenoBare  CBOMCTBA  KBaJAPAaTHBIX KOPHEW, IPOBOIA
HKCIIEPUMEHTBI C UCIIOIb30BAHUEM KAJIBKYIIATOPA (KOMIIBIOTEPA).
JlokaspIBaTh CBOMCTBA apu(METHUECKUX KBAJIPATHBIX KOPHEH; MPUMEHSThH
uX U1 IpeoOpa30BaHMsl BbIPAXKEHUI.

BemmonHaTe npeoOpa3oBaHMsl BBIPAXKEHUN, COAEpXkKAIIUX KBaJpaTHbIE
KOpHHM. BplpakaTb mepeMeHHble M3 TIEOMETPUYECKHX M (PU3HUeCKuX
dbopmy.

BpluMcasaTh 3HaYCHHWsS BBIPDAKEHUM, COIEPKAUIMX KBaJpaTHbIC KOPHH,

YHUCJIOBBIC
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UCIIOJIb3Ys MTPU HEOOXOMMOCTH KaJbKYISATOP.

Hcnonp3oBaTh B XOA€ pEUIEHMs 3aAad 3JIEMEHTApPHBIE IPENCTaBICHMUS,
CBSI3aHHBIE C MPUOMMKEHHBIMY 3HAYCHUSMU BETTUYHH.

3HAKOMUTHCSI C UCTOPUEN pa3BUTHS MAaTEMATUKH.

Yucaa u
BBIYHMCJIEHHS.
CreneHb ¢  IEJBIM
noka3sareieMm (11 u)

CreneHs ¢ LeNbIM [10Ka3aTeleM.

CrangapTHas 3alIUCh YUCIA.

Pa3zmepbl 00BEKTOB OKpy»Karoliero mupa (ot
JIEMEHTApHbIX YaCTUL[ JI0 KOCMHYECKHUX
O0OBEKTOB), JUIMTENBHOCTb IPOLECCOB B
OKpYKaroIleM MHpE.

CBoiicTBa CTENEHH C LIEIBIM IIOKA3aTEIEM.

DopMyIHpPOBaTh ONPECICHUE CTENIEHHU C LIEJIBIM IMOKa3aTeIEM.
HpeHCTaBHHTb 3aIlluChb 6OJIBI_HI/IX U MaJIbIX YHUCCII B CTaHI[apTHOM BHJIC.
CpaBHUBaTh YKCIIa U BEJIUYUHBI, 3alIUCAHHBIEC C UCIOIb30BAHUEM CTEIECHU
10.

Hcnonp3oBaTh 3amuMch YKMCEN B CTAaHAAPTHOM BHUJIE JUISI BBIPOKCHUS
pa3MepoB 00BEKTOB, JIIUTEIBHOCTH MPOIIECCOB B OKPYXKAIOIIEM MHpE.
dopMyaUpPOBATh, 3aIMUCHIBATH B CHMBOJIMYECKON (DOpME M MILTIOCTPUPOBATH
IIPUMEPAMU CBOMCTBA CTEIEHHU C LIEJIBIM MOKA3aTeNIEM.

[IpuMeHATh CBOWCTBA CTENMEHW JJIsA TpeoOpa3oBaHUsS  BBIPAKCHUH,
COZIEpIKAIMX CTEIEHU C UEJIbIM IMOKa3zareyieM. BhINOMHATH NEUCTBUS €
YUCJIaMH, 3allMCAaHHBIMH B CTaHAApPTHOM BHAC (YMHOXXCHHE, JICICHHE,
BO3BEJICHUE B CTEIICHB).

Anredpanueckue KBangparHsiit TPEXUJICH. Paznoxxenue | Pacrio3sHaBaTh KBaJpaTHBIA TPEXWIEH, YCTaHABIMBATh BO3MOXKHOCThH €TO
BbIpPasKeHM . KBaJIpaTHOTO TPEXUJIEHA HA MHOKUTEIIH. pa3n0okKEeHNs Ha MHOXHUTEIH.
KBaaparubrit PacknanpiBaTh HAa MHOXKUTENIN KBaJAPATHBIM TPEXWIEH ¢ HEOTPULIATEIbHBIM
TpéxuwieH (7 1) JIUCKPUMHUHAHTOM.
Anredopanyeckue Anrebpandeckas TIpOOb. Homyctumble | 3anuceiBaTh — anreOpanueckue — BelpakeHus.  HaxomuTe  ob6nacthb
BbIpPasKeHM . 3HAYEHHUsS  IEPEMEHHBIX, BXOJAIIMX B | ONpEAETICHUs PAllMOHAIBLHOTO BBIPAKEHHUSL.
Anredpanyeckasi anrebpanveckue  BbIpakeHHs. OCHOBHOE | BBIMONHATH 4KMCIOBBIE MOACTAHOBKU U BBIYHCISATH 3HAUYEHUE TPOOH, B TOM
Apoob (22 4) CBOWCTBO anreOpanveckon IpoOu. | YKCIIe C TOMONIBIO KAJbKYIISITOpA.
Coxpartenue apoGeit. DopMynUpoBaTH OCHOBHOE CBOMCTBO anreOpanyeckoil 1poOu U MPUMEHATh
CrnoxeHue, BBIYATAHHE, YMHOXEHHE W | €TO JJIs MPeoOpa3oBaHUs APOOCH.
JieJieHue anredpandecKkux npobeii. | BeimonHsaTs AeicTBUS ¢ anredpandecKkuMu ApoOsMu.
[IpeoOpa3oBanue BbIpaxkeHHUH, coxepkamux | [IpuMeHsaTs mpeoOpa3oBaHus BbIpaXEHUM JUIsl pelieHus 3aaad. Beipaxkars
anrebpandeckue Ipoou. nepeMeHHble u3 Gopmyn (GU3NUECKUX, TE€OMETPHUUECKUX, OMHUCHIBAIOIINX
OBITOBBIC CUTYAIUN).
IToBTOpenue u | [loBTrOpeHre OCHOBHBIX MOHATHH W METONOB | BbiOuparh, NpUMEHATh OLEHMBATh CIOCOOBI  CPaBHEHHUS  YHCE,

0000menune(6 1)

Kypca 8 kinacca, 00001IeHIe 3HAaHUH.

BBIUHCIICHUM, TPeoOpa3oBaHUl BhIPAXKEHUHN, PELIEHHS] YPABHEHUH.
OcylecTBIsITh CAaMOKOHTPOJIb BBINOJIHSEMBIX JEHCTBUI U CaMONPOBEPKY
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pe3yJabTaTa BIUMCICHUH, IPeoOpa3oBaHuM, TOCTPOCHUHN.

Peniate 3a1a4yu U3 peaHLHOﬁ JKU3HHU, MPUMCHATH MATCMATUYCCKUC 3HAHUA
JUTSL pEIICHU 3a]1ad U3 JPYTUX MPEAMETOB.

Pemath TEKCTOBBIE 3a/a4d, CpaBHHBATH, BHIOWPATH CIIOCOOBI pPELICHUS
3aJa4yu.




9 KJIACC

O0111ee KOIMYECTBO YacoB — 68 4acoB.
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Tembl (TeMaTH4yecKHe

OcHoBHOe coep:xaHue

OcHOBHBIE BU/IbI IEATEJIbHOCTH 00y4aI0INXCS

0JI0KM/MO/TYJIN)

YpaBHeHus u | KBagparnoe ypaBHEHHUE. Henonuoe | B meuenue yuebnoco eoda: TOHWUMATh, MPUMEHITh B CaMOCTOSITEIBLHOM
HepaBeHCTBA. KBaIpaTHOE YpaBHCHHE. peYH, BOCIIPUHUMATH (CIIYXO3PUTEIBHO W/WIM Ha CIYX C YYETOM YpPOBHS
KBaaparnbie dopmynia KOpHEW KBaJpPAaTHOTO YpPaBHEHUS. | CIIyXOPEUEBOTO Pa3BUTHs OOYYArOMIMXCS) ¥ JOCTAaTOYHO BHATHO U

ypaBHeHus (17 4)

Teopema Buera.

Pewienne  ypaBHeHuWid,  CBOIALIMXCH K
KBaJIpaTHBIM. [Ipocreitmue JIpOOHO-
paloHaIbHbIE YPABHEHUS.

Pemenne TEKCTOBBIX 3aJady € MOMOUIBIO
KBaJPaTHBIX YPaBHEHUM.

€CTECTBEHHO BOCIPOU3BOIUTH TEMATHUYECKYI0 M TEPMHHOJIOTHYECKYIO
JEKCUKY, a TaKXe JEKCUKY [0 OpraHu3aluyd Y4eOHOH JesTeNbHOCTH.
BoemonuaTte hoHeTnueckyro 3apsiky. Vcrnonp3oBarh AaKTUIBHYIO (YCTHO-
JAKTHIBHYIO PEYb) B KA4YECTBE BCIIOMOTATEIBHOTO CPEICTBA OOIICHUS.

Ilo oxonuanuu Kadtcoou yuebOHOU yemeéepmu: BOCHPUHUMATh Ha CIyX U
BOCTIPOU3BOANUTH TEMATUYECKYIO U TEPMUHOJIOTHUYECKYIO JIGKCUKY Y4eOHOU
JTUCIUIUIMHBL, 8 TAKXKe JIEKCUKY 110 OpTaHu3aluy yueOHOU JesITeIbHOCTH.
Pacnio3HaBaTh KBa/ipaTHbIE YPAaBHEHHUS.

3anuceiBaTh  QOpMyNTy KOpPHEH  KBaJpaTHOTO ypaBHEHMS;, peularhb
KBa/IpaTHbIC YPaBHEHUS — MIOJHBIE U HE MOJTHbIE.

[TpoBonuTh pOCTEHIINE UCCIIEIOBAHUS KBAIPATHBIX YPAaBHEHUH.

Pemars ypaBHeHHs, CBOIAIIMECS K KBaJpaTHbIM, C  IOMOIIbIO

npeoOpa3oBaHU U 3aMEHOM IMEPEMEHHOM.

Habmronate 1 aHANM3UPOBATH CBSI3b MEXAY KOPHSMU U Kod(dummenramu
KBaJIpaTHOTO YPaBHEHHS.

®dopmynupoBarh Teopemy Buera, a Takxke 00paTHYIO T€OpeMy, IPUMEHATD
9T TEOPEMBI JIJIsl pEIIeHUS 3a/1au.

Pemare TekcTOBBIE 3a/aud anreOpandecKuM CrocoOOM: TEPEeXOIUTh OT
CJIIOBECHON (OPMYIHPOBKU YCIIOBUS 3a/laud K anreOpandeckoil Mojenu
NyTéM COCTAaBJICHUS YpaBHEHUS; pellaThb COCTABJICHHOE YpaBHEHUE;
MHTEPIIPETUPOBATH PE3YIIBTAT.

3HAKOMHTHCS C UCTOPHEH Pa3BUTHUS AIreOpBI.

YpaBHenust "
HepaBeHCTBA.
CucremMbl ypaBHEHM

Jluneitnoe ypaBHEHHUE c JByMSI
MEepEeMEHHbIMU, €ro Trpaduk, TpUMEpPHI
pellIeHrs YPaBHEHUH B IENIBIX YHCIIaX.

PacnioznaBaTh TUHEHbBIE YPaBHEHUS C IByMs IEPEMECHHBIMU.
Crpoutp rpaduku JUHEHHBIX YpaBHEHHH, B TOM YHCIE HCHOIb3Ys

11U POBBIE PECYPCHI.
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(15 9) Pemienune cucreM AByX JNMHEHHBIX ypaBHEHUM | PaznuuaTh napasuiesibHbIE U IEPECEKAIONIUECS MPSIMbIE IO UX YPABHEHUSM.
C AByMs nepeMeHHbIMU. [Ipumepsl pemneHus | Pemars cucTteMbl JIBYX JIMHEHHBIX YpPaBHEHHH C JBYMsI MEPEMEHHBIMU
CHUCTEM HEJIMHEHHBIX YpaBHEHHH C JABYMs | MOJCTAHOBKOM U CJIOKEHHEM.
[IEPEMEHHBIMU. Pemars mpocTeiinne CUCTEMBI, B KOTOPBIX OJHO W3 YPAaBHEHUN HE
I'paduueckas uHTEepmperanusi ypaBHEHHUS C | SBISETCS JTUHEHHBIM.
IBYMsI IEPEMEHHBIMH U CUCTEM ypaBHeHHiA ¢ | [IpuBoauTh rpaduueckyio MHTEPIPETALNI0 PEUICHUS YPaBHEHUS C ABYMS
JByMsI IEPEMEHHBIMH. MIEPEMEHHBIMU U CUCTEM YPAaBHEHHI C IByMs IEPEMEHHBIMH.
Pemenne TEKCTOBBIX 3agady C TOMOIIBIO | Pemarh TeKCTOBBIE 3a/1a4u alreOpandeckKiuM CIoCcoOOM.
CHUCTEM YpaBHEHUIA.
YpaBHeHus1 U | YncnoBele HEpABEHCTBA U UX CBOMCTBA. DopMyIUpOBaTh CBOMCTBA YHMCIOBBIX HEPAaBEHCTB, WLIIOCTPUPOBATh UX HA
HepaBeHCTBA. HepaBenctBo ¢ oAHOM  NHepeMEHHOW. | KOOPAMHATHOM MPSAMOM, JOKa3bIBaTh aJireOpanydecKH.
Hepagencra (14 4) JIuneiinbie HEPABEHCTBA c onHou | [IpumeHATH CBOMCTBA HEPABEHCTB B XOJE PEIICHUS 3a1ay.
nepeMeHHON u ux pemenue. Cucremsl | Pemare nuHelHbIE HEpPaBEHCTBA C OJHOM TIEPEMEHHOM, H300paxkaTh

JIMHEHHBIX HEPABEHCTB C OJHOW IEPEMEHHOMU
U UX pEIICHUE.

N3ob6paxenwne pelieHus JTUHEWHOTO
HEPABCHCTBA W MX CHUCTEM Ha 4YHCIOBOU
IPSIMOM.

pelIeHNE HEPABEHCTBA HA YUCIIOBOM MPSMOM.
Pemare crucTembl JIMHEHHBIX HEPABEHCTB, M300pakaTh PEIlIEHUE CHUCTEMBI
HEPaBEHCTB HA YUCIIOBOU IIPSMOM.

@DOyuknun. OCHOBHbBIE
nousaTus (6 4)

[Monsatne ¢pynkuuu. OONacCTh ONpeneIeHus 1
MHOXECTBO 3HadeHuH ¢yHKuuu. CrocoOs
3a1aHusl PYHKITHH.

I'padpuk ¢ynkuuu. CBoiicTBa (GYHKIUH, HX
oToOpakeHne Ha rpaduke.

Hcmonp30BaTh Q)YHKHI/IOHaJ'ILHYIO TECPMHUHOJIOTHIO 1 CUMBOJIUKY.

Boruncnare  3Hayenus — QyHKUME, 3agaHHBIX  Qopmymamu  (TipH
HEOOXOMMOCTH  HCIOJb30BaTh KaJbKYIATOP); COCTaBIATh  TaOJIUIIbI
3HaYeHUN (PyHKIUH.

CtpouTth 10 TOUKaM rpaduku GyHKITHH.

OnwuceiBaTh  CBOWCTBAa  (PYHKIIMM Ha OCHOBE €€ rpaduvecKkoro
NpEeACTaBICHNUS.

Hcnons3oBarh GyHKIIMOHATEHYIO TEPMUHOIOTHIO i CHMBOJIHKY.
HccnenoBars npumepsl TpadyKoB, OTPaKAIOIIUX peajbHbIe MPOILECCHl U
sBienus. [IpuBOAUTH TpUMEPHI TPOLIECCOB U SIBICHUW C 3aJaHHBIMHU
CBOMCTBaMH.

Hcnons30BaTh KOMITBIOTEPHBIC IMPOTPAMMEI JIJISi TIOCTPOCHHSI TPaPUKOB
(GYHKIIMN 1 U3YYSHHUS] UX CBOWCTB.

Dyukuun. Yuciosbie
¢ynknmu (10 9)

Urenne m moctpoeHue rpadukoB (QyHKIIHIA.
[Tpumeps! rpagukoB QYHKIUHN, OTPasKAIOLINX

Pacno3naBarh Buapl u3yudaeMmblx (yHkiuil. Ilokas3biBaTh cXeMaTW4yecku
NOJI0)KEHHE HA KOOPJIMHATHOM IUIOCKOCTH rpadukoB (QyHKUMH Bupa: y =




peabHbIC IPOLECCHI.

@OyHKIMK,  ONUCHIBAIOIIUE  OPAMYIHO U
00paTHyIO MPONOPIHOHAIBHEIE 3aBUCUMOCTH,
ux rpaduku. ['unep6ona.

Ipadux pyskiuuy =  x°
Qynkmmy = x* ,y= x’ ,y=
= |x| ; rpaduueckoe pemrenne ypapueHuii
U CHCTEM YpaBHEHUM.

Vox,y

61
2 — 3 — —
X y= xy= Voxy= ¥
Hcnonb3oBarh  (QyHKIHOHAIBHO-TpadUUECKUE  MPEACTABICHUA  JUIA
PELICHUS U MCCIIEA0BAHNS YPAaBHEHUI U CHCTEM YPaBHEHHH.
[TpumeHsTh UPPOBBIE PeCYPCHI A1l TOCTPOSHUS rpauKoB (PYHKINH.

IloBTOpEHUE
0000menue (6 1)

[ToBTOpEHHE OCHOBHBIX TOHSATHUH U METOIOB
KypcoB 7, 8, 9 ximaccoB, 00001IeHne 3HaHUI

BeiOuparb, TpUMEHSTh, OIEHHMBAaTh CHOCOOBI  CPaBHEHMS
BBIUHCJICHUM, TPeoOpa3oBaHuil BhIpaXKEHUH, pELIeHHs] YPaBHEHUH.
OcyecTBIsITh CaMOKOHTPOJIb BBINIOIHSAEMBIX JIEHCTBUI U CaMOIPOBEPKY
pe3ynbraTa BRIYUCIIEHUH, TpeoOpa3oBaHMii, TOCTPOEHUII.

Pemarp 3a1aun U3 peasbHON KU3HU, IPUMEHATh MATEMAaTUYECKUE 3HAHUS
JUISL peIIeHUs 3a/1a4 U3 JPYTUX MPEAMETOB.

Pemath TEKCTOBBIE 3a/1a4d, CpPaBHHUBATh, BBIOWPATH CIIOCOOBI pELICHHUS
3aJa4u.

quceln,




10 KJIACC

OO011ee KoIM4eCTBO YacoB — 136 yacos.

62

Tembl (TeMaTH4yecKHe

OcHoBHOe coiep:xanue

OcHOBHBIE BH/IbI 1€ATEJIbHOCTH 00y4aI0IINXCS

0JI0KM/MO/TYJIN)

Yuciaa u | PanonanpHble  4HWCla, HPpAlUOHAIBHBEIC | B meyeHue yyeOHO20 200a: TIOHMMAaTh, MPUMEHSITh B CaMOCTOSITEIBHOM
BBLIYHCJICHUS. YHcia, KOHEYHBIE u OCCKOHEUYHBIC | PEUM, BOCIIPUHUMATH (CIIYXO3PUTEIBHO W/WIN Ha CIYX C YYETOM YpPOBHS
JleiicTBUTEIbHBIE JIECITUYHBIE IpoOH. MHOXECTBO | CIIyXOPEUEBOTO pPa3BUTHS OOy4aroOMMXCs) M JOCTAaTOYHO BHATHO U
yucaa (13 u) JNEHCTBUTEIBHBIX YHCEN; JICUCTBUTEIIBHBIC | €CTECTBEHHO BOCIPOU3BOJUTh TEMAaTHYCCKYI0O M TEPMUHOJIOTHYECKYIO

quclia Kak OCCKOHEUHBIC JIECATUYHBIC TPOOH.
B3anMHO 07HO3HAYHOE COOTBETCTBHUE MEXKIY
MHO)KECTBOM  JCHCTBUTENBHBIX YHUCET W
MHOK€CTBOM TOYEK KOOPJMHATHOMN MPSIMOH.

CpaBHenue JIEMCTBUTENBHBIX quCell,
apudmernyeckue JEUCTBUSA c
JNEHCTBUTEIbHBIMU YHCIIAMH.

[Tpubmxénnoe 3HaYEHUe BEJIMYMHBI,

TOYHOCTb ITPUOIMIKEHUS.
Oxpyrienne uyucen. Ilpukuaka u  oleHka
pE3ybTaTOB BBIYUCICHUMN.

JICKCUKY, a TaKXe JEKCHKY IO OpraHu3alud Y4eOHOH IesTebHOCTH.
BoemonuaTte hoHeTnueckyro 3apsiky. Vcrnonp3oBarh AaKTUIBHYIO (YCTHO-
JAKTUIBHYIO PeUb) B KAYECTBE BCIIOMOTATEIILHOTO CPENICTBA OOIICHHUS.

Ilo oxonuanuu Kadtcoou yuebOHOU yemeéepmu: BOCHPUHUMATh Ha CIyX U
BOCIIPOU3BOIUTH TEMAaTHYECKYI0 U TEPMHUHOJIIOTUYECKYIO JIEKCUKY yueOHOU
JTUCIUIUIMHBL, 8 TAKXKe JIEKCUKY 110 OpTaHu3aluy yueOHOU JesITeIbHOCTH.
Pa3BuBaTh mpecTaBieHUs O YUCIIAX: OT MHOXKECTBA HATypaJbHBIX YHCEI
JI0 MHOXECTBA JEHUCTBUTEIbHBIX YUCE.

O3HaKOMHUTBCSI C BO3MOKHOCTBIO MPEACTABICHUS JIEUCTBUTEILHOIO YUCIa
Kak OECKOHEYHOW JeCATUYHOHM JpoOu, MPUMEHITh JeCSITUYHbIC
MPUOIIKEHUS PAIlMOHATLHBIX M HPPAIIMOHAIBHBIX YHCEIL.

N300pakarh neHCTBUTEILHBIE YHCIIa TOYKAMHA KOOPAMHATHOU MPSMOM.
3anuceiBaTh, CPAaBHUBATH U YIOPSJ0YUBAThH ACHCTBUTEIBHBIC YUCIIA.
BoinonHsaTh, coueras yCTHbIE W NMUChbMEHHbIE MPHUEMBI, apudmernyeckue
JIEUCTBUSI C PAIIMOHAJIILHBIMU YMCJIAMU; HAXOAMTh 3HAYEHUsI CTEIEHEH C
LEIbIMM [OKa3aTelsIMU W KOPHEH; BBIUMCIATH 3HAYEHUS YHCIOBBIX
BBIPAKCHUM.

[TonyunTs npencTaBIeHWE O 3HAYMMOCTH JICUCTBUTENIBHBIX YHCENl B
MIPaKTUYECKOM IESITeIbHOCTH YEJIOBEKa.
AHanmu3upoBaTh W JI€JaThb  BBIBOABI O
JIEMCTBUTEIILHOTO YKCIIa TIPU PEIICHUH 3a/1a4.
OKpymisiTh JIEMCTBUTENBHBIE YHWCJA, BBINOJIHATh IMPUKHUIKY pe3yibTara
BBIYMCIICHHUM, OLICHKY 3HAYEHUI YHCIIOBBIX BBIPAXKEHU.

3HAKOMHUTHCSI C UCTOPHEN pa3BUTHUSL MAaTEMATHKHU.

TOYHOCTH HpI/I6J'II/I)KeHI/I$I
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YpaBHenust ]|
HEPaBEHCTBA.
YpaBHeHusi ¢ OJHOM
nepemMeHHoM (19 4)

JIuneitHoe ypaBHeHUe. PeleHne ypaBHEHUH,
CBOJISILIUXCS K TUHEHHBIM.

KBagparnoe YpaBHEHHUE. Pemienne
YpaBHEHUHM, CBOMASIIMUXCS K KBaJpPaTHBIM.
bukBanparHsie ypaBHEHUS.

IIpuMepsl pelieHHs YpaBHEHHMM TPETbEH U
4eTBEPTOM  CTEMEHEW  pa3oKEHHUEM  Ha
MHOXXHTEJIH.

Pemenue qpoOHO-palinoHaIbHBIX YpaBHEHHI.
Pemenne TEKCTOBBIX 3a/lad anreOpanyecKuM
METOJIOM.

OcBauBartb, 3alIOMUHATh U IPUMEHSTH TpaduuecKue METOIbI IPU PEIICHUN
YpaBHEHUI, HEPABEHCTB U UX CUCTEM.

Pacnio3naBars 1ienble ¥ IpoOHbIE ypaBHEHUSI.

Pemars nuHeliHble U KBaJpaTHbIE YPAaBHEHUS, YPABHEHUS, CBOJSALIMECT K
HUM, NpOCTeHIne ApoOHO-pallMOHaTIbHbIE YPAaBHEHUSI.

[Tpeanaratb BO3MOXHBIE CIIOCOOBI PEIICHHS TEKCTOBBIX 3a/1a4, 0OCYXJIaTh
UX U pelaTh TEKCTOBbBIE 33JJa4l Pa3HBIMU CIIOCOOAMHU.

3HAKOMUTbHCSI C UCTOPUEN pa3BUTHS MAaTEMATUKH.

YpaBHeHus1 U
HEPABEHCTBA.
Cucrembl ypaBHeHMH
(19 4)

JInneliHOEe ypaBHEHUE C ABYMS IIEPEMEHHBIMU
U ero rpaduxk.

Cucrema 1ByX JUHEMHBIX YPaBHEHUH C ABYMS
IIEPEMEHHBIMU M €€ pemieHue. Pemnienue
CUCTEM JBYX ypPaBHEHHUH, OIHO U3 KOTOPBIX
JIMHEIHOE, a APYroe — BTOPOM CTEIEHU.

OcBauBarh U NPUMEHATH NPUEMBI PEIICHHS] CUCTEMbl ABYX JIMHEWHBIX
YpaBHEHUN C JBYMsl NEPEMEHHbIMM M CHCTEMBI JIBYX YpaBHEHUW, B
KOTOPBIX OJJHO YPAaBHEHUE HE SIBJIAETCS JTMHEUHBIM.
Hcnonp3oBarh  (yHKIMOHAIBHO-TpadudecKue
pEILIEHUS U UCCIIEA0BAaHUS YPABHEHUIN U CUCTEM.
AHanu3upoBaTh TEKCTHI 3ajad, pelarb HX aireOpandeckuM CIOCOOOM:

MMpEaACTaBIICHHUA JIA

I'paduueckass  wHTEpHpeTanusi  CUCTEMBI | IEPEXOJUTH OT  CJIOBECHOH  (OPMYIHMPOBKM  YCJIOBHS  3aJadd K
YpaBHEHUH C JBYMs IEPEMEHHBIMU. anreOpandyeckod MoJeNd MyTEM COCTABICHUS CHUCTEMbl ypaBHEHUH;
pemiatb COCTaB JIGHHYIO CHCTEMY YPaBHEHMH;, WHTEPHPETUPOBATH
pe3yJbTart.
3HAKOMUTBHCSI C UCTOPHEHN pa3BUTHUSI MATEMATHKHU.
YpaBHenust U | YnucnoBble HEpaBEHCTBA U UX CBOMCTBA. Uurarh, 3amnuchiBaTh, IIOHUMAaTh, WHTEPIPETUPOBATh HEPABEHCTBA;
HEPaBEHCTBA. JIuneiinbie HEPABEHCTBA c OJIHOW | MCHOJIB30BaTh CUMBOJIUKY U TEPMHHOJIOTHIO.
HepaBencrBa (214) MEPEMEHHOMN U UX pEIICHUE. BeimonasaTe  mipeoOpa3zoBaHUs ~— HEPABEHCTB, WCIONB30BaTh IS

CucremMpl JIMHEWHBIX HEPABEHCTB C OIHOM
IIEPEMEHHOHN U UX PELICHHUE.

KBagparHbie HEpaBEeHCTBA U UX PEILICHHUE.
I'padmueckas mHTEpHpeTanuss HEPaBEHCTB U
CUCTEM HEPaBEHCTB C JBYMsI [IEPEMECHHBIMH.

peoOpa3oBaHus CBOMCTBA YHCIOBBIX HEPABEHCTB.

PacriozHaBaTh TMHEMHBIE U KBaJAPAaTHBIE HEPABEHCTBA.

Pemlate nMHEHHBIE HEPABEHCTBA, CHUCTEMBI JIMHEWHBIX HEPABEHCTB,
CHUCTEMBI HEPABEHCTB, BKIIIOYAIOIINX KBaJpaTHOE HEPABEHCTBO, U pelIaTh
ux; 00CYX/1aTh MOJYYCHHBIE PEIICHHUS.

N300paxkaTh perieHre HepaBeHCTBA M CHCTEMbl HEPABEHCTB Ha YMCIIOBOH
IIPSIMOM, 3aIIUCHIBATh PEHIEHUE C TIOMOLIbIO CHMBOJIOB.

Pemars KBaJIPpATHBIC HCPABCHCTBA, HCII0JIb3Ys l"pa(bI/IquKI/Ie
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[IPEICTABIICHHUS.
OcBauBaTh ¥ NPUMEHATh HEPABEHCTBA IIPU PELICHUM pa3IMYHBIX 3a]ad, B
TOM YHCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.

@yukuun (21 4)

KBagpatnunas ¢yHkuusa, e€ rpaduk

cBolicTBa. IlapaGona, koopAMHATHI BEpIUINHBI

napaboIIbl, 0Ch CHMMETPHUH MapadoJIbl.

CrenenHble (QYHKUMM C  HaTypaJbHbIMU

nokasaresnsaMu 2 u 3, ux rpad)uku U CBOMCTBA.

I'paduku bynknuii: y = kx, y =kx + b, y =
k

2 3

LY = X vV ox,y=

x YT X

x|

Y

Pacnio3HaBarb  BHABl  U3y4yaeMbIX  (DyHKIMIA; WUIFOCTPUPOBATh
CXEMAaTUYECKH, OOBACHATh PACIONOKEHHE HAa KOOPAMHATHOM IJIOCKOCTH

2

k
rpadukoB pynkmmii Buma: y = kx, y=kx + b, y = X YT X Y=

x> y= V x,y= |x| B3aBucumocTy or 3HaUCHHI KOdPPHIIHEHTOB;

ONMCHIBATH UX CBOMICTBA.

Pacrnio3HaBath KBaJpaTHYHYIO (GYHKLHUIO TIO (hopMyIIe.
[IpuBOoaUTH TpUMEPHI KBAJIPATUUHBIX 3aBUCUMOCTEH M3 peajbHOMN JKU3HH,
(bU3UKH, TeOMETPHUH.

BreisBriate 1 0600marh 0coOeHHOCTH Tpaduka KBaapaTHYHOW (DyHKIIMH

y= x° +bx+ec.

Crpouth 1 M300paxaTh CXeMaTHUECKU TPAPUKH KBAIPATUUHBIX (PYHKIIHH,
p

s

2

3a1aHHBIX GOpMyIaMU BUAay =a x° ,y=a x> +q,y=a(x +

3

y=a x* +bx+ec.
AHanu3upoBaTh W TPUMEHATH CBOWCTBA W3YyYCHHBIX (GYHKUUH UIS UX
HOCTPOEHHSI, B TOM YHCJIE C IOMOIIBIO IM(POBBIX PECYPCOB.

YucioBblie
MOCJIeA0BATEJILHOCTH
(21 v)

TlonsaTue 4YHUCIIOBOHM ITOCIIEIOBATEILHOCTH.
3ajaHue Mocaea0BaTENbHOCTH PEKYPPEHTHOM
dbopmynoi U GopMyIIOH #-TO YJICHA.

Apudmernueckas u reoMeTpuuecKas
nporpeccud.  DopMynasl  n-r0 4ieHa
apupmMeTHIeCcKoi u reoMeTpPUUYECKON

MIPOTPECCU, CyMMBI IIEPBBIX 71 YJICHOB.
N3o0paxenne dYieHOB apupMETHUYECKOH W
F€OMETPUYECKOM IPOrpecCcui TOYKAMH Ha
KOOPAMHATHOMU MJIOCKOCTH.

JIMHEHBIN 1 YKCITOHEHIIMATbHBIA POCT.
CrnoxHble IPOLICHTBHI.

OcBauBath H MPUMCHATL HWHIACKCHBIC 0603H3,'—I€HI/IH, CTPOUTL PCYCBLIC
BBICKa3bIBaHMsI C UCIOJIb30BAHUEM TEPMHHOJIOTUH, CBSI3aHHOM C MOHATHEM
HOCJIEI0BATEILHOCTH.

AnanusupoBaTb (opMyny n-ro  wieHa IOCJIEAOBaTeIbHOCTH WM
peKyppeHTHYI0 (GOpMyTy M BBIUHUCIATH YICHBI IOCIEAOBATEILHOCTEH,
3aJJaHHBIX 3TUMHU (OPMYJIaMH.

VYcraHaBIMBaTh 3aKOHOMEPHOCTb B IOCTPOCHHH IIOCIIENOBAaTEIbHOCTH,
€CJIM BBINHCAHBI TIEPBbIE HECKOJIBKO €€ UJIEHOB.

Pacrio3HaBath apu(METHYECKYI0 M TEOMETPHUYECKYIO IPOTPECCHH TpHU
pas3HbIX crOoco0ax 3a/laHusl.

Pemare 3aaun ¢ ucnonab3oBaHUEM (GOPMYIT #-TO WieHA apUPMETUUECKON U
reOMETPUUYECKOM Mporpeccuii, CyMMbl EPBbIX # YJICHOB.
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N300paxarh 4IEHBI MOCIEAOBATEIIbHOCTH TOYKAMH Ha KOOPAMHATHOM
TUIOCKOCTH.

PaccmarpuBarhk npumepbl MPOLECCOB W SIBJICHUN W3 PEaTbHOW KU3HH,
WUTIOCTPUPYIONINE HM3MEHEHHEe B apu(PMETHYECKOH mporpeccuu, B
reoMeTPUYECKOM pOrpeccuu; n300paxarb COOTBETCTBYIOLIHE
3aBHCHUMOCTH TPaPHUUECKH.

Pemare 3amaun, cBs3aHHBIE C YHCIOBBIMH IOCIEAOBATEILHOCTSIMH, B TOM
quclie 3a/ladd W3 PEANbHON JKU3HU C WCIONB30BAHUEM IH(PPOBBIX
TEXHOJIOTUH (AJIEKTPOHHBIX TAOJIHII, TPAPUIECKOTO KAIBKYISTOPA U T.11.).
Pemate 3a7a4u Ha CJIOKHBIE MPOLIEHTHI, B TOM YHUCIIE 33]a4d U3 peajbHOU
MIPAKTUKH (C UCTIOIH30BAHUEM KaJIBKYIIATOPA).

3HAKOMUTHCSI C UCTOPUEH PAa3BUTHS MAaTEMATHKH.

IHoBTOpEHHUE,
00001IEHME,
cucTeMaTu3anus
3HaHMi (22 4)

Uucna u BBIYHMCICHHS (3alMCh, CPaBHEHWE,
NEUCTBUS C JCHCTBUTECIBHBIMHM YHCIIAMHU,
YUCIOBasg MpsiMasi; MPOLEHTHI, OTHOIICHUS,
MPOIOPILIMK;  OKPYIIECHUE, NPHUOIMKCHHE,
OIICHKa; peleHue TEKCTOBBIX 3a1a4
apu(pMETHYECKUM CIIOCOOOM).

Bocnpunumare (CIyXO3pUTENbHO W/WIM Ha CIyX C Y4E€TOM YpPOBHS
CIIyXOpPEUYEeBOTO Pa3BUTHUS OOYYAIOMIMXCS) W ONEPHUPOBATH CIEAYIOUIMMHU
MOHATUSAMU: MHOXKECTBO, MOJAMHOXKECTBO, OIEPAllMd HaJ MHOXECTBAMHU.
Hcnonp3oBark Tpaduyeckoe NPECTABICHUE MHOXKECTB IS OIMUCAHUS
peaNbHbIX MPOLIECCOB U SIBICHUH, IPU PEIICHUH 3a/1ad U3 APYTUX Y4eOHbIX
MPEIMETOB.

AKTyanu3upoBaTh TEPMHUHOJIOTUIO M OCHOBHBIE JEHCTBUS, CBSI3aHHBIE C
YUCJIaMU: HaTypaJbHOE YHMCIIO, IPOCTOE U COCTABHOE 4MCIA, JIEIMMOCTb
HATYypaJbHBIX YHCEJ, IPU3HAKU JAETUMOCTH, LIEJI0€ YUCIIO, MOAYIb YHCIa,
OOBIKHOBEHHAsl ¥ JecAaTW4YHas JApoOW, CTaHAAPTHBIA BUJ YHCHA,
aprudMeTHYECKUI KBaJIpaTHbI KOPEHb.




PABOYAS ITPOI'PAMMA YYEBHOI'O IPEIMETA «I'EOMETPHUSA» B 7-10
KJIACCAX

[MOACHUTEJIbHAA 3AIINMCKA

l'eomeTpust kKak OAMH M3 OCHOBHBIX Pa3/I€NOB HIKOJIBHON MaTeMaTUKH, UMEIOLIUNA CBOEH
[ENbI0 00ECIeYNTh W3yYeHHWE CBOWCTB M pPa3MepoB (UTyp, MX OTHONICHWH W B3aUMHOE
pacrnoioXeHrue, OMUpPAeTCs Ha JIOTUYECKYH0, JOoKa3aTelbHYyl0 JHHMIO. L[leHHOCTh u3yueHus
reOMEeTPUHU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs 3aKJIIOYAETCS B TOM, YTO OOyJaroIIMics
YUUTCSI TPOBOAUTH JIOKA3aTEIbHBIE PACCYKICHHS, CTPOUTH JIOTHYECKUE YMO3AKIIIOUEHUS,
AOKa3bIBaTb HWCTUHHBLIC YTBCPKACHUA W CTPOUTH KOHTPHPHUMEPHBI K JIOKHBIM, IIPOBOJIUTH
pacCyXIeHUsl «OT MPOTUBHOTO», OTIMYaTh CBOMCTBA OT MPU3HAKOB, (hOPMYIUPOBATh OOpaTHHIC
YTBEPKACHHUS.

BTOpoii IeHHOCTHIO0 U3yU€HHUsI TEOMETPHH SIBIISIETCS UCIOIb30BaHNE €€ KaK HHCTPYMEHTA
IIpu pCIICHUUN KAaK MAaTCMAaTUYCCKUX, TaK U MPAKTUYCCKHUX 3aJad, BCTPCHAIOIINUXCA B peaHBHOﬁ
*u3HA. OOydJaromuics JOHKEH HAYYUTHCS OMNPEICIUTh T€OMETPUYECKYIo (Hrypy, OomucaTh
CIIOBAaMU JIaHHBIM uUepTéX WIM PUCYHOK, HAWTH IUIOMIA[b 3€MENbHOT0 y4acTKa, paccyUTaTh
HEOOXOUMYI0 [UIMHY OINTOBOJOKOHHOTO Kabenss wiu TpeOyeMble pa3Mepbl Tapaxka JUis
aBTOMOGI/IHH. 3TOMy COOTBCTCTBYCT BTOpasd, BBIYUCIIUTCIIbHAA JIMHUA B U3YUCHUW T'COMCTPHHU.
IIpu pemieHnn 3amad  MPAKTHUUECKOTO  XapakTepa OOydaloIIMHCS  yYUTCA  CTPOUTH
MaTeMaTHYEeCKUE MOJIEIH pEabHBIX J>KU3HEHHBIX CHUTYalluid, MPOBOAUTH BBIUKCICHUS U
OLICHUBATh a/IEKBaTHOCTh MOJYUYEHHOIO Pe3yibTara.

Kpaiine Ba)kxHO momu€pkuBaTh CBSI3M T€OMETPUU C APYTUMHU Y4YEOHBIMH IpeIMETaMH,
MOTHBHMPOBATh  HCIOJNb30BATh  OMNpPENENICHUS TeOMETpUYecKuXx (Uryp U  TOHATHUH,
J€MOHCTPHUPOBATh IPUMEHEHHE MOTYYEHHBIX YMEHUN B (PU3UKE U TEXHUKE. DTH CBsI3U Hauboee
SIPKO BUJHBI B TeMax «BekTopsl», « TpuroHoMeTpuiyeckue COOTHOIIEHUs», «MeToa KoopauHaT»
u «Teopema ITudaropay.

VY4eOHnbIil kypc «l'eomMeTpus» BKIIOUAET CIEAYIOUINE OCHOBHBIE Pa3lieibl COACpPIKAHUS:
«l'eomerpuueckne Qurypsl W HUX CBOWCTBa», «l3MepeHHe TEeOMETpUYECKUX BEITUUYHMHY,
«JlekapToBbl ~ KOOpAWMHATBI HA  IUIOCKOCTW», «Bekropbl», «JIBUXKEHUS  IUIOCKOCTHY,

«IIpeoOpazoBanus MoxoOUs».

COIEPXAHWE OBYYEHUA
7 KJIACC

(3-ii rox o0yuenusi Ha yposHe O00)

[Tpocreiimue reomeTpuyeckue GUrypsl U UX CBOMCTBA.
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N3mepenne reoMeTpuuecKiX BEJIUYHH.

TpeyronbHUKH.

[TapanienbHble MpsiMble, CyMMa YITIOB TPEYTOJIbHUKA.

OKpyXHOCTb U KpyT. [ eoMeTpuyeckre nocTpoeHusl.

O06o00611eHe U cUCTeMaTH3alMs U3yYEeHHOTO MaTepuaa.

8 KUIACC

(4-i1 rox 00yuenust Ha ypoBHe O0Q0)

YeTbIpEXyTroJbHUKHY.

Teopema Pasieca u Teopema 0 MPOMOPIIMOHAIBHBIX OTPE3Kax, MOJOOHBIE TPEYTOIbHUKH.

[Tnomans. HaxoxaeHue 1uromanei TpeyroJbHIUKOB U MHOTOYTONBHBIX (uryp. [Tnomamnm
MoJ0OHBIX GUTyYp.

Teopema [Tucdaropa u Hauana TPUTOHOMETPHUH.

O06o00611eHNe U cucTeMaTH3alMs U3yYEeHHOTO MaTepHuaa.

9 KJIACC

(5-i1 rox 00yuenust Ha ypoBHe O0Q0)

Vel B OKpYXHOCTU. BrimcaHHbIE M ONUCaHHBIE YEThIPEXyrolbHUKU. KacarenbHble K
okpyxxHocTH. Kacanue okpyxHOCTEN.

Tpuronomerpus. Teopemsl KOCHHYCOB M CUHYCOB. PelieHue TpeyroJbHUKOB.

[IpeoOpazoBanue mompoousi. MeTpuueckue COOTHOIICHHS B OKPY>KHOCTH.

Bexkropsbl.

O06o00611eHe U cuCTeMaTH3alMs U3yYEeHHOTO MaTepHuaa.

10 KJIACC

(6-i1 rox 00yuenusi Ha ypoBHe O0Q0)

JlekapToBBI KOOPAMHATHI HA TUIOCKOCTH.

[IpaBunbHBIE MHOTOYrOJIBHUKH. JlJIMHA OKpPYKHOCTH M IUIOIIAJb Kpyra. Berumcienue
IJIOIIAIEH.

JIBY>KeHUS MITOCKOCTH.

HOBTOpeHI/IC, O606H.[€HI/IG, CUCTCMATU3alA U3YUCHHOI'O MaTCpHrajia.

HNPEAMETHBIE PE3VJIBTATBI

OcBoenne yueOHoro mpenmera «leomerpusi» B 7-10 kimaccax JOMKHO 00ecTieunBaTh
JOCTKEHHE YKAa3aHHBIX HUXKE MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

7 KIIACC

Pacno3naBaTh W3y4YeHHbIE TE€OMETpHUYECKHE (UTYpHI, ONpenensTh HX B3aUMHOE

pacrnoioxeHue, H300pakaTb TIeoMeTpUyYecKue (GUTYpbl, BBIIOIHATH YEPTEXKH IO YCIOBHUIO
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3agaun. M3MepsATh JIMHEHWHBIE W YIVIOBBIE BEJIMYMHBI. Pemars 3amgauud Ha BBIYMCIEHUE JIMH
OTPE3KOB U BEJIMYHUH YIJIOB.

Henarb rpyOyI0 OIEHKY JIMHEHHBIX ¥ YITIOBBIX BEJTWYUH MPEIMETOB B PEATHHOU KU3HH,
pasMepoB MPUPOAHBIX 0OBEKTOB. Pazmuyarh pasmMepbl 3THX 0OBEKTOB IO TOPSIKY BETUIHHBI.

CTpouTh 4epTeKHU K TEOMETPUUECKUM 3a7adaM.

ITonp30BaThCsl TMpU3HAKAMU PABEHCTBA TPEYrOJbHHUKOB, HCIOJNb30BaTh NPU3HAKH U
CBOMCTBA PaBHOOCIPEHHBIX TPEYTOJIBHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOANTE TOTUYECKUE PACCYKICHHUS C UCIIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM.

[lonp30BarbCs NpU3HAKAMH PABEHCTBA MPSIMOYIOJBHBIX TPEYTOJIBHUKOB, CBOKWCTBOM
MEJIUaHbl, TMPOBEIEHHON K THUIIOTEHY3€ MNPSIMOYIOJbHOIO TPEYTOJIbHUKA, B PEUICHUU
TEOMETPUYECKUX 3a]1a4.

Ornpenenarbs MapauieIbHOCTh MPSIMBIX C MOMOIIBIO YITIOB, KOTOPbIE 00pa3yeT ¢ HUMU
cekymas. OnpenensiaTs NapajieIbHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSTHUM OT TOYEK
OJTHOM MPAMOMU 10 TOYEK JAPYTOM MPSMOMU.

Pemats 3amaun Ha kieTyaroi Oymare.

[TpoBOIUTH BBIYMCICHUS W HAXOAWTh YHUCJIOBbIE W OYKBEHHBIC 3HAYCHUS YIJIOB B
TEOMETPUYECKHUX 3a/1a4aX C UCIOIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U MHOTOYTOJIbHUKOB,
CBOWMCTB yIJIOB, OOpa30BaHHBIX MPHU TIEPECCUCHUH JBYX NapaUICTbHBIX NPSIMBIX CEKYIICH.
Pemiare npaktuyeckue 3aaud Ha HAXO0XKICHUE YTIIOB.

BrnageTs MOHATHEM TIE€OMETPUYECKOTO MECTa TOUCK. YMETh ONPEACNsTh OHCCEKTPHUCY
yIjia ¥ CEpEAUHHBIN MEPIICHANKYIISP K OTPE3KY KaK TEOMETPUUYECKUE MECTA TOYEK.

DopMynupoOBaTh ONPEICICHUS] OKPYKHOCTH U Kpyra, XOpAbl U AUAMETPA OKPYKHOCTH,
MOJIb30BATHCS UX CBOMCTBAMHU. YMETh IPUMEHSTH 3T CBOMCTBA MPH PEIICHUU 3a/1a4.

Brnanets moHsATHEM ONMUCAHHON OKOJO TPEYroJibHUKA OKPYKHOCTHU, YMETh HAaXOIUTh €&
ueHtp. [lonp3oBarbest pakTamMu 0 TOM, YTO OMCCEKTPHUCHI YIIIOB TPEYrojJbHUKA MEPECEKAIOTCS B
OTHOM TOYKE, MU O TOM, YTO CEpPEIMHHBIC NEPINEHIUKYISAPbl K CTOPOHAM TPEYroJbHUKA
MEePECEKAIOTCS B OJTHON TOUKE.

Brnanets moHATHEM KacaTelbHOM K OKPY)KHOCTH, IOJIb30BAaTbCs TEOPEMOM O
MEPIICHINKYISAPHOCTH KacaTeJIbHOW U pajinyca, MPOBEIEHHOIO K TOUKE KaCaHUS.

[Tonp30BaTbCs MPOCTEMIIMMU TE€OMETPUYECKUMH HEPABEHCTBAMH, ITOHUMATh MX
MIPaKTUYECKHUI CMBICII.

[IpoBOANTE OCHOBHBIE T€OMETPHUUYECKHE MMOCTPOCHUS C TIOMOIIBIO [IUPKYIS U JIMHEUKH.

8 KUIIACC

Pacnio3HaBaTh OCHOBHBIE BH/bI YETBIPEXYTOJBHUKOB, MX JJIEMEHTHI, MOJI30BAaThCA HX

CBOMCTBaAMH npu pCUICHUN TCOMETPUUYCCKUX 3ajiad. HpI/IMeHSITI) CBOMCTBA TOYKH nepeCcCUCHUA
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MEMaH TPEYrojbHUKa (LIEHTpa Macc) B PEIIEHUU 3anad. BianeTs MOHATHEM CpeAHEW JMHUU
TPEYroJIbHUKAa W Tpameluy, NPUMEHATh UX CBOICTBA NMpPH PEIIEHUU T€OMETPUYECKUX 3aj]ad.
[Tonb3oBarbes Teopemoit danecan TeOPEMON O NMPONOPLUHUOHAIBHBIX OTPE3KaxX, MPUMEHATh HX
JUISl peLIeHNs IPAaKTHUECKUX 3a/1au.

[TpuMeHsATh NpU3HAKK 1TOJO00US TPEYTOIBHUKOB B PEILICHHMH T€OMETPUUYECKUX 3a/1ad.

[Tonw3oBareest Teopemoit Iludaropa ams pemieHnss T€OMETPUYECKUX U TPAKTHUECKUX
3agad. CTpouTh MareMaTHYecKyl0 MOJETb B MPAKTHMUECKHX 3aJadaxX, CaMOCTOSTENbHO JeNaThb
4epTEXK U HAXOAUTh COOTBETCTBYIOIINE JAJTUHBI.

[IpuMeHSTH MOTyYEHHBIE 3HAHUSI HA ITPAKTHKE.

9 KJIACC

Brnageth moHATHSMHM CHUHYCa, KOCHHyca W TaHI€HCa OCTPOro ymia MpsIMOYTOJIbHOTO
TpeyroibHUKa. [lomb30BaThCsl ATUMH MOHATUSAMHM JJIS  PELIEHHUS MNPaKTUYECKUX 3a/ad.
Bbruucnare (pa3nuyHbIMH crioco0amMu) IUIONIA/b TPEYroJibHUKA W IUIOUIaJd MHOTOYTOJIBHBIX
¢uryp (monp3ysch, Te HEOOXOAMMO, KaJIbKYISATOpoM). [IpUMEHSTh TONTy4YeHHBIE YMEHHS B
MPAKTHYECKHUX 3a]a4ax.

Brnanets MOHATHUSAMH BNMCAaHHOIO M LEHTPAJIBHOIO YIVIa, HCIOJIB30BaTh TEOPEMBI O
BIIMCAHHBIX yIIIaX, yIIaX MEXIy XOpAaMH (CEKYLUIMMH) M YITIE MEXIY KacaTeJIbHOM U XOpIou
IIPU PEIICHUU T€OMETPUUECKUX 3a/1au.

Brnageth moHATHEM ONMUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHATHh CBOWCTBA OMUCAHHOTO
YeThIPEXYTOJIbHUKA MPH PELLICHUH 3aj1ad.

3HaTh TPUTOHOMETPHUYECKHE (YHKIHMU OCTPBIX YIVIOB, HAXOAWTh C HX IOMOIIBIO
pa3iaMuHble  3JEMEHTbl  NPSAMOYIOJIBHOTO  TpPEYrolbHHKa  («pELIEeHHE  MNPSIMOYTOJIbHBIX
TPEYroibHUKOBY). HaxomuTth (¢ MOMOIIBI0 KaJdbKyISATOpa) AJUHBI M YIIbI Ui HETaOIMYHBIX
3HA4YECHUH.

[Tonb3oBarbest popMynamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKAECTBOM
JUIS. HAXOKJEHHSI COOTHOIIEHUH MEX]ly TPUTOHOMETPUUECKUMH BETUYMHAMHU.

Hcnonb3oBaTh TEOpPEMbl CUHYCOB U KOCHMHYCOB JUUISl HAXOXKJIEHUSI PA3JIMYHBIX 3JIEMEHTOB
TPEyrojbHUKA («pELICHUE TPEYrOJbHUKOB»), MPUMEHSATh HUX IPH PEIIEHUH TeOMETPUYECKHUX
3ajad.

Brnaners moHsTHAMYU TipeoOpa3oBaHus MOJ00MS, COOTBETCTBEHHBIX AIEMEHTOB IOT00OHBIX
¢uryp. [lonp3oBarbes cBOMCTBaMU MOAOOUS MPOU3BOIBHBIX (PUTYp, YMETh BHIYUCIATH JUTMHBI U
HaXOAWUTh yIIbl y NOA0OHBIX (uryp. [IpuMeHsaTs cBONCTBA MO100MS B MPAKTUYECKUX 3aJadax.
YMeTh NpUBOIUTH IPUMEPHI MTOTOOHBIX (PUTYP B OKPY’KAIOIIEM MUpE.

[Tonb30BaThCcst TEOpEMaMu O MPOM3BEACHUM OTPE3KOB XOPJ, O MPOU3BEACHUU OTPE3KOB

CEKYIINX, O KBaJ[paTe KacaTeIbHOM.



70

[Tonp3oBaTbCst BEKTOpaMH, MOHMMAThb HMX TE€OMETPUYECKHH M (usnueckuil cmebici,
IPUMEHATh UX B PEIICHHH TeOMETPUYECKUX M (u3nueckux 3anad. IIpuMeHATh ckanspHoe
MIPOM3BE/IEHUE BEKTOPOB JIsl HAXOXKIEHUS IJTUH U YTIIOB.

[TpyMeHATH MOJIyYEHHBIE 3HAHUS HAa MPAKTUKE — CTPOMTh MATEMATHYECKHE MOJEIH IS
3aj71a4 peajbHOM KU3HU U MPOBOAUTH COOTBETCTBYIOIIUE BBIUMCICHHS C IPUMEHEHHEM MOJI00US
Y TPUTOHOMETPUH (I10JIB3YSICh, IJI€ HEOOXOAUMO, KAJIbKYJIITOPOM).

10 KJIACC

(6-i1 rox 00yuenusi Ha ypoBHe O0Q0)

[lonb30BaTbCsi METOAOM KOOPAMHAT HAa IUIOCKOCTH, IPUMEHATh €ro B PEIICHUU
TreOMETPUUYECKUX U NMPAKTUUECKUX 3a/1ad.

Brnageth mOHATHUSAMYU NMPaBUIBLHOTO MHOTOYTOJbHUKA, JJIMHBI OKPY>KHOCTH, JJIMHBI TyTH
OKPY)KHOCTH M DPaJWaHHOW MEpPBI YIVIAa, YMEThb BBIUMCIIATH IUIOLIANb Kpyra M €ro 4acTei.
IIpyMeHSTh OTy4YE€HHbIE YMEHMSI B IPAKTUUECKUX 3a/1a4ax.

Haxogute ocu (MM HEHTPHI) CUMMETPUH (PUTYp, MIPUMEHSTHh BUKEHUS TUIOCKOCTH B
MIPOCTENIINX CIyUasiX.

[TpyMeHATH MOJIyYEeHHBIE 3HAHUS HAa MPAKTUKE — CTPOMTh MATEMATHYECKUE MOJEIH IS
3aj71a4 peajbHON KU3HU U MPOBOAUTH COOTBETCTBYIOIIUE BBIUUCICHHS C IPUMEHEHHEM MOJI00US

Y TPUTOHOMETPHUYECKUX (DYHKIUH (TTOIB3YACH, I1Ie HEOOXOAUMO, KaIbKYISATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

Temarnueckoe TIaHUPOBAHUE 110 TEOMETPHH MPEACTABIEHO 1Mo ToaaM o0ydeHus (7—10 kmaccsr).

OCHOBHBIE BUObI JCATCIIBHOCTHU 06yqafoumxc>1 NEepCUNCIICHbI IIpU HU3YUCHHUU Ka)KﬂOﬁ TEMbI M HAIIPAaBJICHbI HAa JOCTHUIKCHHUC INNIAHUPYCMBIX

PE3YJIbTAaTOB 06y‘-ICHI/I$I. HepequL BHUOOB OCATCIBHOCTH MOXCT OBITH pacmiupeH W coxpaméH — C y‘-IéTOM BO3MOXXHOCTEM U Or paHI/I‘-IeHI/Iﬁ

00y4Jaronmxcsi, 00yCIOBICHHBIX CTPYKTYPO HapYIICHUS TPH MAaTOJIOTHUHU CITyXa.

7 KJIACC

O0111ee KOINYECTBO YacoB — 68 4acoB.

Tembl (TeMaTH4yecKHe

OcHoBHOe coep:xaHue

OcHOBHBIE BU/IbI IEATEJIbHOCTH 00y4aI0INXCS

0JI0KM/MO/TYJIN)

pocreiimmue [Ipocrelite  reomeTpuueckue  OOBEKTHI: | B meuenue yuebHoeo 200a: TIOHUMATh, MPUMEHSATH B CaMOCTOSTEIHHOU
reoMeTpuiecKue TOYKH, npsiMbIE, Ty4u u VIJIBI, | PEYH, BOCIPUHHUMATH (CIyXO3pUTENBHO H/WIK Ha CIyX C Yy4€TOM YpOBHS
(¢urypni H HX | MHOIOYI'OJIbHUK, JIOMaHas. CIIyXOpPEYeBOTO Ppa3BUTUS OOYYAIOIIUXCS) M JOCTaTOYHO BHATHO U
cpoiictBa. U3mepenue | CMexHbBIC U BEPTUKATIbHbBIC YIJIBL. €CTECTBEHHO BOCIPOU3BOIUTH TEMATHUYECKYI0 M TEPMHHOJIOTHYECKYIO
reoMeTpu4ecKux Pabora ¢ mpocTeimmMu 4epTekaMu. JIEKCHUKY, a TakKKe JIEKCUKY [0 OpraHu3aludud y4yeOHON JesATeIbHOCTH.

BeauunH (14 4)

W3mepeHre NUHENHBIX U YITIOBBIX BEJIMYMH,
BBIYHCIIEHUE OTPE3KOB U YIVIOB.

[Tepumetp u miomanb GUryp, COCTaBICHHbBIX
U3 MPSIMOYTOJIbHUKOB.

Boimonuate GoHeTnueckyro 3apsiaky. Vcrnonp3oBarh AaKTUIBHYIO (YCTHO-
JAKTHIBHYIO PEYb) B KA4ECTBE BCIIOMOTATEIBHOTO CPEACTBA OOIICHUS.

Ilo oxonuanuu Kadtcoou yuebOHOU yemeéepmu: BOCHPUHUMATh Ha CIyX U
BOCTIPOU3BOAUTH TEMATUYECKYIO U TEPMUHOJIOTHYECKYIO JIEKCUKY Y4eOHOU
JTUCIUIUIMHBL, 8 TAKXKe JIEKCUKY 110 OPTaHUu3aluy yueOHOU JesITeIbHOCTH.
@opMyIIHpOBATH OCHOBHBIE MOHATHUS U ONIPECIICHNUS.

Pacrio3naBarh H3y4eHHBbIE T€OMETpUYECKHE (QUTYpBI, OIMpPENesTh HX
B3alMHOE PACIIOJIOKEHUE, BBIIIOJIHATH YEPTEXK I10 YCIOBUIO 3aJa4u.
[IpoBoauTh pOCTEMIINE TOCTPOEHUS C TOMOUIBIO IUPKYJIS U TUHEHKH.
W3MepsaTh JMHEWHbIE W  YIJIOBBIE BEJIWYMHBI TE€OMETPUUECKHX U
MPAKTHYECKUX OOBEKTOB.

OnpenensaTs «Ha I71a3» pa3Mepsl pealbHbIX 00BEKTOB, MPOBOJUTH IPyOyIO
OILICHKY MX Pa3MepoB.

Pemare 3a1aun Ha BBIYMCIIEHUE JUIMH OTPE3KOB U BEJIMUUH YIVIOB.

Pemiare 3a1auu Ha B3aUMHOE PACIONIOKEHHNE T€OMETPUUECKUX (PUryp.
[TpoBoAMTH KJIacCU(UKAIMIO YIVIOB, BBIYHCISATH JHMHEHHBIC U YITIOBBIC
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BEJIMYMHBI, IPOBOJUTH HEOOXOIUMBIE 10Ka3aTEIbHbIE PACCYKACHUS.
3HAKOMMTHCSI C UCTOPUEN pa3BUTHS TEOMETPHUH.

TpeyroiabHuku (22 1)

[lonsiTHe 0 paBHBIX TPEYrojlbHUKAX H
NEPBUYHBIE  TPEACTABICHHS O  paBHBIX
(koHrpy?HTHBIX) (urypax. Tpu mnpuszHaka
paBeHCTBA TPEYTOJIHHHUKOB.

[Ipu3naku  paBeHCTBa IPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB. CBoiicTBO MeTUaHbI
MPSIMOYTOJIBHOTO TPEYTroJIbHHUKA.
PaBHOOepeHHbIC u PaBHOCTOPOHHHE
TpeyroiabHuku. Ilpu3Haku W CBOMCTBa
paBHOOEIPEHHOTO TPEYTOJbHUKA.

[IpotuB OGomblell CTOPOHBI TPEYroJbHUKA
TIKUAT OONBINUN YTOI.

[Ipocreiine HepaBEeHCTBA B TEOMETPHH.
HepaBenctBo TpeyronpHuka. HepaBeHCTBO
JIOMAHOM.

[IpsimoyronbHBIN TpeyroiabHUK ¢ yriiom B 30
o

[lepBble MOHATHA O JIOKAa3aTelbCTBAaX B
Te€OMETPHUHU.

Pacnio3naBarh mapbl paBHBIX TPEYroJbHUKOB Ha TOTOBBIX YepTexkax (c
yKa3aHUEM MPU3HAKOB).

BoiBomuTh ciencTBusi  (paBEHCTB COOTBETCTBYIOUIMX —3JE€MEHTOB) U3
PaBEHCTB TPEYTOJILHUKOB.

dopMynmupoBaTh  ONPEIENICHUS:  OCTPOYIOJIbHOTO,  TYIOYTOJBHOTO,
PSMOYTOJIBHOTO, PaBHOOEIPEHHOTO, PaBHOCTOPOHHETO TPEYTOJILHUKOB;
OMCCEeKTPUCHI,  BBICOTHI,  MEIWAHbl  TPEYrOJbHHUKA,  CEPEIUHHOIO

MEPIEHINKYIIAPA OTPE3KA; IIEPUMETPA TPEYTOJILHUKA.

dopMyIupOBaTh CBOMCTBA U MIPU3HAKU PaBHOOEAPEHHOTO TPEYTOJIbHUKA.
CTpOI/ITB qepTexcH, pemaTb 3a4a41 C IIOMOIIBKO HaAXOXICHUA paBHbIX
TPEYrOJIbHUKOB.

IIpuMeHATh IPU3HAKU PpAaBEHCTBA IIPSMOYIOJIBHBIX TPEYIOJIBHUKOB B
3agadyax.

Hcnonbs3oBarh nudpoBbIe peCypChl A UCCICTOBAHUS CBOHCTB U3y4aeMBbIX
uryp.

3HAKOMUTbBCSI C UCTOPUEN pa3BUTHS F€OMETPUH.

IMapaJesabHble
npsiMmble, CyMMa YIJIOB
TpeyrojbHuka (14 1)

[TapannensHble pMbIE, UX CBOMCTBA, 1 1ATHIN
noctynar EBkimmpa. Hakpect nexaiue,
COOTBETCTBEHHBIE U OJHOCTOPOHHUE YIJIBI
(o6pazoBaHHBIE npu NepeceyeHu
napajiyleNIbHbIX NpSAMBIX cekymiei). [IpusHak
MapauieIbHOCTU TPSMBIX 4Yepe3 PaBEHCTBO
pacCTOSSHMII OT TOYEK OJHOM NPSMOM 10
BTOPOU MPsIMOH.

DopMyIupoBaTh MIOHATHE
IIPAKTHUYECKHUE TPUMEPHI.
N3yuate cBOiCTBa YI10B, 00pa30BaHHBIX MPH MEPECEUCHUHN MApaIIEIbHBIX
MPSIMBIX CEKYIIIEH.

[TpoBonnTE JOKa3aTENbCTBA MApAJUIETBHOCTH JBYX NPSMBIX C IOMOIIBIO
yIII0B, 00pa30BaHHBIX MTPU NEPECEUEHUH ITUX NPSAMBIX TPETheH IPIMOM.
BbluncnsaTe CyMMy YITIOB TPEYTOJIbHUKA U MHOTOYTOJIbHHKA.

Haxoaute uncnoBele U OyKBEHHBIE 3HAU€HHs YIJIOB B I€OMETPUYECKHX

napajajiCJIbHbIX MMpAMBIX, HaxXoJuThb

Cymma YIIIOB TPEYyroJbHUKA U | 3aJa4ax C UCIOJIb30BAHUEM TEOPEM O CyMME YIJIOB TPEYTOJIbHUKA U MHOIO-
MHOTOYTOJIbHHKA. yroJbHUKA.
BHelHue yrmisl TpeyrojabHHUKa. 3HAKOMUTHCSI C UCTOPUEN pa3BUTHS T€OMETPHUH.

OxpyxkHOCTh M KPYL | OKpyKXHOCTb, XOpIbl U JUaMeTpbl, HX | POPMyIHpPOBATh ONPEAEICHUSA: OKPYXKHOCTH, XOpHbl, JAMaMeTpa U
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I'eomeTpuueckue
nocrpoenns (14 u)

corictBa. KacarenpHass K  OKpPY>XKHOCTH.
OkpyXHOCTb, BriucaHHas B yroi. [lonstue o
I'MT, npumenenue B 3agadax. buccexrpuca u

CepEeIUHHBIN NEPIEHIUKYISAP Kak
reOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb, ONMCAaHHAas OKOJIO
TpeyrojibHUKa. BrucaHHas B TpeyroabHHUK
OKPY>KHOCTb.

[Ipocreitmue 3a1a4u HA TOCTPOCHHUE.

KacaTeJIbHOM K OKPYXXHOCTH. M3yudaTh WX CBOMCTBA, MPU3HAKH, CTPOUTH
YEePTEKHU.

HccnenoBars, B TOM YHCIIE€ UCIONB3YsSI HUGPOBBIE PECYPCHI: OKPYKHOCTD,
BIMCAHHYIO B YTOJ; LIEHTP OKPYKHOCTH, BIMCAHHOW B YTOJI; PaBEHCTBO
OTPE3KOB KacCaTeJIbHBIX.

Hcnonb3oBare Meron I'MT s 1okasarenbcTBa TEOpEM O IEPECEUYECHUU
OMCCEKTpUC YIVIOB TPEYrojibHUKA U CEPEAUHHBIX MEPIEHIUKYISIPOB K
CTOpPOHAM TpeEYrojibHUKa ¢ noMoupo [’ MT.

OBiageBaTb IOHATHUSIMH BIIMCAHHOM W OIIMCAaHHOU
TPEYroJbHUKA, HAXOAUTH LIEHTPHI TUX OKPY>KHOCTEH.
Pemare OCHOBHBIE 3aJauM Ha TOCTPOEHHE: YyIVIa, PAaBHOTO JAaHHOMY;
CEpPEIMHHOTO TEPIEeHIUKYIIApa JAHHOTO OTpE3Ka; MPSMOM, MPOXOASIIEH
4yepe3 TaHHYIO TOYKY U TMEPIICHIUKYISPHON JaHHOUW MPSIMOi; OMCCEKTPHUCHI
JTAHHOTO YIJIa; TPEYTOJIbHUKOB MO Pa3IUYHBIM 3JI€MEHTaM.

3HAKOMUTHCS C UCTOPHUE Pa3BUTHUSI TEOMETPHUH.

OKPY>KHOCTEH

O6o01menne
cucTeMaTu3anusi
H3y4EeHHOI0
MarepuaJja (4 4)

[ToBTOpeHne wu  0000IIEHWE  OCHOBHBIX
MOHATUI U METOIOB Kypca 7 Kjacca.

Pemare 3agaun Ha IOBTOPEHME, WUIIOCTPUPYIOIIUE CBSA3M MEXKIY
pa3IMYHBIMU YaCTAMHU Kypca.




8 KVIACC

O0111ee KOIMYECTBO YacoB — 68 4acoB.
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TeMmbl (TeMaTHYeCKHUE

OcHoBHOe coiep:xanue

OcHOBHBIE BH/IbI 1€ATEJIbHOCTH 00y4aI0IINXCS

0JIOKHM/MO/TYJIH)
YerbIpEéXyronbHUKH [Tapannenorpamm, ero Ipu3HAKW U CBOWCTBA. | B meuenue yuebHo20 200a: TIOHUMATh, MPUMEHATH B CaMOCTOSTEILHOU
(15 4) YacTtHble cilydau napasuieIorpaMMOB | PedM, BOCIIPUHUMATh (CIyXO3pUTENBHO W/WIIM Ha CIyX C y4€TOM YpPOBHS
(mpsIMOYTONIBHUK,  poMO,  KBajapar), UX | CIyXOpEYeBOrO pa3BUTHA OOy4yarolIMXCs) M JIOCTaTOYHO BHATHO H
IIPU3HAKH U CBOMCTBA. Tpamenus. | ecTeCTBEHHO BOCIPOU3BOAUTh TEMAaTUYECKYH0O U TEPMUHOJIOIMUYECKYIO

PaBHOOOKAS ¥ IPSIMOYTOJTbHAS TPATICIIHH.
VnBoeuue MeOUaHEL. LentpanbHas
CUMMETPHSI.

JEKCHUKY, a TaKKe JIEKCHKY I10 OpraHu3aliu Y4eOHOW IesTeThbHOCTH.
BemonsaTe ¢oneTndeckyro 3apsaaxy. Mcrnonp3oBare JakTWibHYO (YCTHO-
JAKTHIBHYIO PEYb) B KA4YECTBE BCIIOMOTATEIBHOTO CPEICTBA OOIICHUS.

Ilo oxoHuaHuu Kascooll yuebHOU uemeéepmu: BOCIPHHUMATH Ha CIyX U
BOCTIPOU3BOANUTH TEMATUYECKYIO U TEPMUHOJIOTHUYECKYIO JIGKCUKY Y4eOHOU
JHMCLUITIMHBL, a TAKOKe JISKCUKY [0 OPraHU3aluK y4eOHOH JIesITeNbHOCTH.
N300pakaTb 1 HAXOIUTH HA YEPTEKAX YETHIPEXYTOIBHUKH Pa3HbIX BUJOB U
UX 3JIEMEHTHI.

@opMynupoBaTh  ONPEAEIEHUs: HapajulelorpaMma, IMpsIMOYTOJIbHUKA,
pomOa, KBajpara, Tpameluy, pPaBHOOOKOH Tpamenuy, HpsSMOYTOJIbHOM
Tparenum.

Jloka3bIBaTh W WCIOJIB30BaTh MPH PEIICHUU 3a]a4 NPH3HAKA U CBOWMCTBA:
napajulelorpaMma, IpsMOYroJIbHHKa, poMOa, KBajpara, TpareLuH,
PaBHOOOKOH Tparenuy, NpsiMOyroJIbHON Tpareiyy.

[TpuMeHATh METO/I YIBOSHHSI MEAUAHBI TPEYTOIbHUKA.

Hcnonb3oBatk udpoBbIe PeCypChl I HCCIIEA0BAHUS CBOMCTB H3y4aeMbIX
¢buryp.

3HAKOMHTBCS C HICTOPUEH Pa3BUTHS TEOMETPUH.

Teopema ®ajeca wu

TeopemMa 0
NMPONOPUNOHAJIBHBIX
oTpe3Kax, MNoA00HbIE

TpeyroJbHuku (20 1)

Teopema Qdarneca u
MPOIMOPILIMOHANIBHBIX OTPE3KaXx.
CpenHss TuHMS TPEYrobHUKA.
Tpaneuus, e€ cpeaHsist TUHUS.
[IponopiimoHanbHble OTPE3KH, TMOCTPOEHUE
4eTBEPTOrO MPOMOPIIMOHAILHOTO OTPE3Ka.

TeopemMa O

IIpoBOAUTE IOCTPOEHMS C IIOMOILBIO IUPKYIISA U JIMHEWKHU C UCIIOJIb30BAHKE
TeopeMbl Dajieca U TEOpEMbl O NPONOPLUOHAIBHBIX OTPE3KaX, CTPOMUTH
YeTBEPTHIA MPONOPLUOHAIBHBIA OTPE3OK.

[IpoBomuTe  [OKA3aTENBCTBO  TOrO, 4YTO  MEAWAHBl  TPEYTIOJIBHUKA
[IEPECEKAOTCS B OJHOM TOYKE, M HAXOIUTh CBA3b C LIEHTPOM Macc,
HaxXOIUTh OTHOLICHHE, B KOTOPOM MENMAHbl JENATCS TOYKOW HX
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CBoiicTBa LIEHTPa MacC B TPEYTOJIbHHUKE.
[TonoGHble TpeyroabHUKH. TpH TpH3HAKA
MOI00MS TPEYTOJIbHUKOB.

[TpakTHueckoe mpuMeHEHHE.

nepeceyeHusl.

HaXOI[I/ITL HOI[OGHBIG TPCYTrOJIbHUKHN Ha T'OTOBBIX YCPTCIKAX C YKA3dAHUCM
COOTBETCTBYIOLUX MMPU3HAKOB MOI00US.

Pematp  3amaunm  Ha  monoOHBIE  TPEYrOJbHUKH C  MOMOIIBIO
CaMOCTOSITENIbHOTO TIOCTPOEHHUSI YepTeked U HaXOXKACHUS MOJO0OHBIX
TPEYrOJIbHUKOB.

[IpoBoOIUTH AOKA3aTENbCTBA C UCTIOIB30BAHUEM MTPU3HAKOB MOI00US.
JlokasbIBaTh TpU MpU3HAKa MMO00US TPEYTOIbHUKOB.

[IpuMeHATh TMONy4YEeHHbIE 3HAHUS TPHU PEHIEHHMH TeOMETPUUYECKHX U
MPaKTUYECKUX 3a/1a4.

3HAKOMUTHCS C UCTOPHUEN pa3BUTHUSI TEOMETPHUHU.

ILnomane.
Haxoxxnenue
maomajaei
TPEyroJibHUKOB "
MHOI0YT0JIbHBIX
¢uryp. Inomaam
NoA00HBIX (puryp

(17 9)

[TonsiTrie 06 001IEH TEOpHUH TIOIAIH.
@opmynbl  UIS  TUIOIIAAU  TPEYTOJIbHUKA,
napayienorpamma.  OTHOIIEHUE TUIOMIAACH
TPEYTOJIbBHUKOB C OOUIMM OCHOBAaHHMEM WIIH
o0111eii BBICOTOM.

Boruncnenne mimomaneil CIoxHBIX  QUTYP
gyepe3 pa3OueHNe Ha YacTH U TI0CTPOCHUE.
[Tnomanu ¢uryp Ha KieTyaTon Oymare.
[Tnomanun monoOHeIx ¢uryp. Beruucnenue
IUIOIIAAEH. 3amaun C MPAKTUYECKUM
comepxanueM. PeleHune 3ama4 ¢ MOMONIBIO
METOZla BCTIOMOTaTeIbHOM MIOLIA/IH.

OBnazneBaTh NMEPBUYHBIME TPEACTABICHUSIMU 00 00IIEH TEOpUH IIOMIAN
(MepeI), GOpMyIUPOBaTH CBOKMCTBA IUIOIIATW, BBISCHATH WX HAIISTHBINA
CMBICIIL.

BeiBomuTh  popMynbl  IUIOMIANM  MapajuieJorpaMMa,  TPEYroJbHHKA,
Tparnenuu u3 GopMyIisl IUIOMIAIHN MPSIMOYTOJIbHIKA (KBaJpara).

BeiBomuTh  (OpMYIIBI IUIOIIAAM BBIMYKIOTO YETHIPEXYTOJbHUKA Yepe3
JTUATOHAII U YTOJI MEXTy HUMH.

Haxomute mnomamau ¢uryp, u300pak€HHBIX Ha KIeT4aTod Oymare,
UCIIOIB30BaTh Pa30MCHHE HA YaCTH U IOCTPOCHUE.

Pa3Oupars npuMepsl HCIOIL30BaHUS BCIIOMOTATEIbHOM IUIOMIAAN IS
pEIICHUS TEOMETPUUICCKUX 3a1ad.

Haxoauth muomaau mogo0HbIX Guryp.

BBI4uCchsTh TIIOMAIU pa3TuIHBIX MHOTOYTOJIBHBIX (QUTYD.

Periare 3a1a4u Ha IJI0OMIAb ¢ TPAKTHYECKUM COJICPIKAHUEM.

Teopema IIudgaropa u
HayaJjia
TPUTOHOMETPHUH

)

(12

Teopema Iludaropa, e€ goKa3arenbCTBO U
npumenenue. Obparnas teopema [ludaropa.

Onpenenenne TPUTOHOMETPUUYECKUX
byHKIMA OCTpOTO yria,
TPUTOHOMETPHUUYECKHE COOTHOUIEHMSI B

MPsIMOYTOJIBHOM  TpeyroibHukKe. (OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO.

CooTHOIICHUSA MCXKOY CTOpPOHAMH B

JokaspiBate Teopemy lludaropa, wucmomp3oBath €€ B NPaKTHYECKUX
BBIYHCIICHUSIX.

DopMyIHpPOBaTh OMPENEICHUsT TPUTOHOMETPUUYECKUX (YHKIUH OCTPOTO
yIiia, MpOBEPSITh UX KOPPEKTHOCTb.

BpIBOOUTE TPUTOHOMETPUYECKUE COOTHOLIEHUS B  NPSAMOYTOJIBHOM
TPEYTOJILHUKE.
HccenenoBare  COOTHOLIEHHsS MEXAY CTOPOHAMM B IPSIMOYTOJIBHBIX

TpeyrojapHuKax c yrmaMmu B45 °© u45 ° ;30 ° u60 °
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HPSIMOYTOJIBHBIX TPEYrolbHUKAaX C yriamMu B | Vcmonp3oBaTh (opMysbl MPHBENCHUS U OCHOBHOE TPHUTOHOMETPHYECKOE
45 ° m45 ° ;30 ° u60 ° . TOXJIECTBO IS HAXOXKIEHUS] COOTHOLICHUN MEX]Ty TPUTOHOMETPUIECKUMHU
(YHKIUSIMU Pa3THYHBIX OCTPBIX YIJIOB.

[IpuMeHATh MONyYCHHBIC 3HAHHUS M YMEHUS TPH PEIICHHH MPAKTUYECKUX

3a/ad.
3HAKOMMTHCSI C UCTOPUEN pa3BUTHS TEOMETPHUH.
O06001meHne U | [loBTOpEeHNME OCHOBHBIX MOHATHM M METOAOB | Pemiare 3amaun Ha NOBTOPEHUE, WUIIOCTPUPYIOIIUE CBS3U MEXKAY
cucTeMaTu3anus KypcoB 7 1 8 KJIacCOB, 0000IIEHIE 3HAHUI. pa3IMYHBIMU YaCTSIMM Kypca.

U3Y4YEeHHOI0
MarepuaJa(4 1)




9 KJIACC

O0111ee KOIMYECTBO YacoB — 68 4acoB.
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TeMmbl (TeMaTHYeCKHUE

OcHoBHOe coiep:xanue

OcHOBHBIE BH/IbI 1€ATEJIbHOCTH 00y4aI0IINXCS

0JIOKHM/MO/TYJIH)
Yriabl B OKPY:KHOCTH. | BicaHHble ¥ UEHTpalbHBIC VYINIBI, YTON | B meuenue yue6Hoeo 200a: TIOHUMATh, MPUMEHSATH B CaMOCTOSTEIHHOU
Bnucannble U | MEKIYy KacaTeJIbHOW M XOpAOH. YIIIbI MEXIYy | peud, BOCIPUHUMATH (CIyXO3PUTENbHO U /MIU Ha CIyX C y4ETOM YpOBHSA
ONMUCAHHbIE XOpJaMU U CEKYIIUMU. CIIyXOpPEYeBOTO Ppa3BUTUS OOYYAIOIIUXCS) M JOCTAaTOYHO BHATHO U
YeThIPexyroJbHUKH. Bnucannsie u ONMCAHHBIE | €CTECTBEHHO BOCIPOU3BOIUTH TEMATUUYECKYI0 M TEPMHHOJIOTHYECKYIO
KacareabHble K | YCTBIDEXYTOJIBHUKK,  MX  NPU3HAKU U | JIGKCHKY, a TaKXe JIEKCUKY MO OpraHu3aluu Yy4eOHON NeSITebHOCTH.

okpy:xHocTH. Kacanue
okpyxHoctei (16 1)

cBoiicTBa. [IpuMeHeHHe 3TUX CBOWCTB IIpU
pELIEHNN T€OMETPUYECKUX 3a/1au.
Bzaumnoe pacronoxeHue
OKpyxkHOCTeH. KacaHne oKkpyKHOCTEH.

IBYX

BoemonuaTte hoHeTnueckyro 3apsiky. Vcrnonp3oBarh AaKTUIBHYIO (YCTHO-
JAKTHIBHYIO PEYb) B KA4YECTBE BCIIOMOTATEIBHOTO CPEICTBA OOIICHUS.

Ilo oxonuanuu Kadtcoou yuebOHOU yemeéepmu: BOCHPUHUMATh Ha CIyX U
BOCTIPOU3BOANUTH TEMATUYECKYIO U TEPMUHOJIOTHUYECKYIO JIGKCUKY Y4eOHOU
JTUCIUIUIMHBL, 8 TAKXKe JIEKCUKY 110 OpTaHu3aluy yueOHOU JesITeIbHOCTH.
@opMyIIMpOBaTh OCHOBHBIE OIIPENEIICHUS, CBSI3aHHBIE C YIIaMH B Kpyre
(BIMCaHHBIN YOI, HEHTPAJIBHBINA yrom).

HaxonuTh BIMCaHHBIE YIVIBI, ONUPAIOIIMECS HA OAHY IYTY, BBIYUCIATH
YNl C MOMOIIBID TEOPEMBI O BIMCAHHBIX YIJIaX, TEOPEMbI O BIIMCAHHOM
YeThIPEXYTOJIbHUKE, TEOPEMBI O LIEHTPAJIBHOM YTIIE.

HccnenoBars, B TOM YKCIE C MOMOIIBIO HU(PPOBBIX PECYpPCOB, BIUCAHHBIE
Y ONMCaHHBIE YETHIPEXYTOIbHUKH, BBIBOJUTH UX CBOMCTBA U IPU3HAKHU.
Hcnonb30BaTh 3TH CBOKWCTBA U MPU3HAKU TP PELICHUU 33]1a4.

Tpuronomerpus.

TeopeMbl KOCHHYCOB
U cuHycoB. Pemenue
TPEyroJbHUKOB (21 1)

Omnpenenenue TPUTOHOMETPUIECKUX
¢dbynaknumii yrmos ot 0 1o 180 ° . Kocunyc u
CHHYC HpsMOro M Tymoro yrna. Teopema
kocuHycoB. (O000mEHHAs) TeopeMa CHHYCOB
(c paaMycoM ONHMCAHHOM OKpPYXKHOCTH).
HaxoxeHnue IJIMH CTOPOH M BEITUYWH YIJIOB
TPEYTOJIHHUKOB.

dopMmyna mIom@aad TPEyrojibHUKA Yepe3 JIBe
CTOpPOHBI M yron Mexnay HumH. Dopmyna
TUIOIIAJM  YETHIPEXYTOJPHUKA  4Yepe3  ero

@opMyIUpOBaTh OIpPENEICHUS] TPUTOHOMETPUUYECKUX (DYHKIUH TyNbIX U
NOpsIMBIX YIJIOB. BBIBOIUTH TeOpeMy KOCHHYCOB M TEOpPEMY CHHYCOB (C
paznycoM ONMMCAHHON OKPYKHOCTH).

Pemats TpeyroibHUKH.

Pemarp npaxktuueckue 3agauu, CBOASAILIMECS K HAXOXKJIECHHUIO PA3INYHBIX
AJIEMEHTOB TPEYTOJIbHUKA.
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JUArOHAJIU U YIOJl MEXy HUMH.
IIpakTHueckoe INpUMEHEHHE
TEOPEM.

JOKa3aHHBIX

IIpeoOpazoBanue
noaoous.
Merpuuyeckue
COOTHOLUCHHUSA
okpy:xkHoCcTH (12 4)

[TonsiTue 0 nmpeobpa3oBaHUU MOOOHSL.
COOTBETCTBEHHBIE  3JIEMEHTHI  MOJOOHBIX
¢buryp.

Teopema 0 mpousBeneHHH OTPE3KOB XOP,
TEOpeMa O IPOU3BEACHUH OTPE3KOB CEKYILUX,
TeopemMa 0 KBaJIpaTe  KacaTeJIbHOM.
[IpuMeHeHHEe B pELICHUH T'€OMETPHUYECKUX
3ajad.

OcBauBaTh MOHATHE PEOOPA30BAHUS TOAOOHS.

HccnenoBare  OTHOLIEHWE  JIMHEHHBIX  JJIEMEHTOB  Guryp  mpu
npeoOpa3oBanuu noxodus. Haxoaute mpumMeps! moo0Hst B OKpYyKaromien
JCWCTBUTEIILHOCTH.

BbIBOANUTE METpHUECKHE COOTHOLICHHUS MEXIY OTPE3KaMH XOp/, CEKYIIUX
M KacaTelIbHBIX C HCIIOIb30BAaHHEM BIIMCAHHBIX YIJIOB M IOJOOHBIX
TPEYTOJIHHUKOB.

Pemare reomerpuueckue 3amadd M 3aJaud M3 PEATbHOM JKHU3HU C
HCIIOJI30BaHUEM NOJAOOHBIX TPEYTOJIbHUKOB.

BekTopsi (15 4) Onpenenenve  BEKTOpOB,  clokeHue U | Mcmonp3oBaTh BEKTOPhl KAk HampaBiIEHHBIE OTPE3KH, HCCIEI0BaTh
Pa3HOCTh BEKTOPOB, YMHOXXCHHE BEKTOpa HA | TEOMETPUICCKUH (TIepemMenienne) u Gu3ndecKuil (cruiaa) CMBICIBI BEKTOPOB.
YUCIIO. 3HaTh ONPEEIEHUSI CYMMBbI U Pa3HOCTH BEKTOPOB, YMHOXEHUSI BEKTOpa Ha
@u3nyecKuii U TEOMETPUYECKUN CMBICI | YUCIO, MCCIEN0BaTh TIEOMETPUUECKHMM M (U3MUECKHM CMBICIBI 3THUX
BEKTOPOB. ONepaLnil.
Pasnoxxenue BEKTOpa 1o nByM | Pemars reomeTpuyeckue 3aauu ¢ UCIOJIb30BAHUEM BEKTOPOB.
HEKOJJTMHEapHbIM  BekTopaMm. Koopaunatsl | PackiiagpiBaTh BEKTOP IO IByM HEKOJUIMHEAPHBIM BEKTOPaM.
BEKTOpA. Hcnonp30BaTh CKaJISIpHOE MPOU3BEJCHHE BEKTOPOB, BBIBOAMTH €TI0
CkansipHO€ TPOU3BEIAECHUE BEKTOPOB, €ro | OCHOBHBIE CBOMCTBA.
MIPUMEHEHHUE JJI HAaXOXKACHMS [UIMH U YIIOB. | BBIUMCIATH CyMMY, pa3HOCTb M CKaJSpHOE NPOU3BEACHHE BEKTOPOB B
Pemenue 3a1a4 ¢ momMoIb0 BEKTOPOB. KOOpAMHATAX.
[IpumeHeHne BEKTOpOB [yl peuieHus 3ajnad | [IpuMeHsATh cKaltsipHOE NPOU3BEACHUE Il HAXOKICHUS JUIMH U YTIIIOB.
KHMHEMaTHKU U MEXaHHKHU.

O0o0menne [loBTOpEHHE OCHOBHBIX NOHATHMM W METONOB | Pemare 3amauM Ha MOBTOPEHHE, WUIIOCTPUPYIOUIME CBSI3H  MEKIY

cucTeMaTu3anus KypcoB 7 — 9 knaccoB, 0000111eHIEe 3HAHUIA. pa3IMYHBIMU YaCTSIMHU Kypca.

U3Y4YEeHHOT0

MarepuaJja (4 4)




10 KJIACC

OO011ee KoIM4eECTBO YacoB — 34 gaca.
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TeMmbl (TeMaTHYeCKHUE

OcHoBHOe coiep:xanue

OcHOBHBIE BH/IbI 1€ATEJIbHOCTH 00y4aI0IINXCS

0JIOKHM/MO/TYJIH)
JlekapToOBbI JlexapToBbl KOOPJIUHAThI TOYEK Ha | B meuenue yuebHo20 200a: TIOHWMaTh, NMPUMEHATH B CaMOCTOSTEIHLHOU
KOOPAHUHATHI HA | IUIOCKOCTH. peuH, BOCIPUHUMATH (CIyXO3PUTEIbHO W/MIM Ha CIyX C Y4ETOM YPOBHS
miockoctu (10 4) VYpaBHeHHE MPSIMOI. YIIIOBOH KOA(PQHIMEHT, | CIIyXOPEYEeBOTO pa3BUTHS OOydYalONIMXCA) W JOCTAaTOYHO BHATHO U
TaHICHC YyIUIa HAKJIOHA, IapaJuleJIbHbIE M | €CTECTBEHHO BOCIPOU3BOAUTh TEMAaTHYECKYH) M TEPMHUHOJIOTHYECKYIO
NEPIEHIUKYISPHBIE IPSMBIE. JEKCUKY, a TaKXe JEKCUKY [0 OpraHu3aluyd Y4eOHOH JesTeNbHOCTH.
VYpaBHeHne  okpyxkHoctu.  Haxoxnenue | BeinmonHsaTh oHeTHUECKYIO 3apsiiKy. Vcrnonp30BaTh JaKTUIBHYIO (YyCTHO-
KOOpPIMHAT TOYEK IEePECeYCHHs OKPY)KHOCTH | JAKTHWJIbHYIO PeUb) B KaUECTBE BCIIOMOTATEILHOTO CPENICTBA OOIICHUSI.
Y MPSAMOM. Ilo oxonuanuu xadxcooti yueOHou uemeepmu. BOCIPUHHMATh Ha CIyX H
Meton KOOpJAUHAT pu pELICHUH | BOCIIPOM3BOIUTH TEMAaTUYECKYIO0 M TEPMHHOJIOTHYECKYIO JIEKCUKY y4eOHOM
TrEOMETPUYECKUX 3aa4. JUCLUIUIMHBL, @ TAKXKE JIEKCUKY 10 OpraHU3aliy y4eOHOM NesTeIbHOCTH.
Hcnonp3oBanue  mertoma  koopauHarT B | OcBauBaTh NOHATHE NPSIMOYTOJIBHOM CHCTEMbl KOOPAMHAT, JEKAapTOBBIX
IIPAKTUYECKUX 3a]a4ax. KOOPJIMHAT TOYKH.
BeIBOIMTH ypaBHEHHUE IIPSMOM U OKPYKHOCTH. BpIIensaTh MONMHBIA KBagpar
JUIsL HAXOJKJICHUS LICHTpa U paJinyca OKPYKHOCTH 110 €€ yPaBHEHHUIO.
Pemare 3amaun Ha HaxOXIEHUE TOUEK [IEPECEUYEHUs MpPSAMBIX U
OKPY>KHOCTEH C IIOMOLIBIO METO/Ia KOOPIUHAT.
Hcnonb30Barh CBOKCTBA YITIOBOTO KOA((UIMEHTA MPSAMON NMPH PELICHUN
3aJa4, IS ONIPENEICHUS] PACIIOI0KEHHUS IIPSIMON.
[TpyMeHATh KOOPAMHATHI IPU PEIIEHUN T€OMETPUUYECKUX U MPAKTHUECKUX
3a]ad, I TOCTPOCHHS MAaTEMAaTHYECKUX MOJEIEH pealbHbIX 3a1ad
(«MeTon KoopAUHATY).
[Tonb30BaTbCs U1 HOCTPOEHUS U UCCIIENOBAaHUN LIM(PPOBBIMU peCypcaMu.
3HAKOMUTbCSI C UCTOPUEN pa3BUTHS TEOMETPHUH.
IIpaBunbHbIC IIpaBuibHBIE MHOTOYTOJIBHUKH, BblUHCIeHHE | DOpMynupoBaTh ONpPENEIEHUE MPABUWIBHBIX MHOTOYTOJBHUKOB, HAXOIUTh
MHOI'0YT0JIbHUKH. uxX oseMeHToB. Yucino U JUIMHA | UX DJIEMEHTHI.
JIIMHA OKPY’KHOCTH M | OKpY’)KHOCTU. JInuMHa nyru  OkpykHOCTH. | Ilonp3oBarbes NMOHATHEM [UIMHBI OKPYKHOCTH, BBEAEHHBIM C ITOMOLIBIO
IVIOIA/Ab kpyra. | Panuannas mepa yria. IPABWIBHBIX MHOTOYTOJIbHUKOB, ONPENENSATh YUCIO T , JAJIUHY AYTH U
Boruncienue [Inomanp Kpyra u ero 3JeMeHTOB (CeKTopa M | paJiMaHHYIO Mepy yIia.
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miomaaen (9 4)

cerMeHTa). Beruncnenue mnomazneit ¢uryp,
BKJIFOYAIOIIUX 3JICMCHTHI KpyTa.

[TpoBoauTH TIEPEXO]] OT PAIMAHHON MEPHI yITIa K TPaIyCHOM U HA0OOPOT.
Ornpenendars Mmiomaib Kpyra.

BriBomuth Gopmysel (B TpaayCHOW W paJiuaHHOW Mepe) JUIsl JUTUH T,
TJIOIIAJIEH CEKTOPOB U CETMEHTOB.
Boruncnate miomanu - guryp,
(kpyra).

Haxonuth miiomaay B 3aa4ax peajbHOM JKU3HU.

BKJIIOYAKOIMUX 3JIEMCHTBI OKPYXHOCTHU

I[BI/I)KeHI/Iﬂ IJIOCKOCTH
(74)

[ToHsiTHE O NBUKEHUHU IUIOCKOCTH.
[TapannensHblid  MEPEHOC,  TOBOPOT U
cumMeTpus. OCH U UEHTPBl CUMMETPHH.
[IpocTeiimme npuMeHEeHNs B PELLICHUH 3a/1a4.

Pa3bupars nmpuMepsl, WLTIOCTPUPYIOIINE TIOHATHS JBMKEHUS, IIEHTPOB U
0Cell CUMMETpPHH.

DopMyaHpOBaTh ONpEACTICHUs NapajyIeIbHOTO IEePeHoca, IMOBOpPOTa HU
0CeBO cuMMeTpuu. BBIBOAMTH MX CBOICTBAa, HAaXOJUTh HEIMOJIBUKHBIC
TOYKH.

HaxonuTh EHTpBI U OCH CUMMETPHil pocTerux Quryp.

[IpuMeHsSTh MapaJIeNbHBI TIEPEHOC ¥ CHMMETPUIO TIPH  PEIICHUU
reOMETPUYCCKHX 3aJ1a4 (pa30uparb MpUMEpHI).

Vicnionp30Bath JIsl MOCTPOCHUS U MICCIIENOBAHUN IM(PPOBBIC PECYPCHI.

IoBTOpEHUE,
00001IEHME,
cucTeMaTu3anusi
H3y4eHHOT0
MartepuaJa (8 1)

[ToBTOpEHNE OCHOBHBIX TOHATHH W METOIIOB
KypcoB 7-10 xmaccoB, 0000meHne u
CHCTEeMaTH3alIlHs 3HAHWM. [Ipocreitmme
reoMeTpudeckue QUrypbl W HX CBOMCTBA.
N3mepenre reoMeTpUuIeCKUX BEIIMYMH.

TpeyronbHUKH.

[TapannensHbie u NEepHEeHANKYISPHbIE
MpsIMBIE.

OkpyxHOCTh MW  Kpyr. leomerpuueckue
MIOCTPOEHHUS. Vsl B OKPY>KHOCTH.
BnucanHble U ONMCaHHBIE OKPYKHOCTH
MHOT'OYTOJIbHUKOB.

[IpsiMast 1 OKPY>KHOCTb.

YeThIpEXyTOIbHUKN. Bnucanneie u

OIMCaHHBIC YETHIPEXYTOJIbHUKH.
Teopema [Mudaropa u
TPUTOHOMETPHH. Pemenue

Hayaja
001X

Bocnpunumars (ClyXO3pUTEIbHO W/WIM Ha CIyX C Y4€TOM YPOBHS
CIIyXOpE€YE€BOIO DPA3BUTHsA OOy4alOIIMXCA) U ONEPUPOBATH CIEAYIOUIMMHU
HNOHATUAMM:  (Qurypa, TOuka, MpsA- Mas, Yroil, MHOTOYTOJIbHUK,
pPaBHOOEAPEHHBI W PABHOCTOPOHHHHM TPEYTOJbHUKH, MPSIMOYTOIBHBIN
TPEyrojibHUK, MeAHWaHa, OHCCeKTpUca M  BbICOTAa  TPEYroJbHHKA,
napajuieiorpaMM, pomO, MpsSMO-  YrOJAbHHUK, KBajapar, Tpamnenus;
OKpYXKHOCTb, KacaresibHasi; PaBEeHCTBO U Hopo0ue (uryp, TpeyroJbHUKOB;
[apaJUIEIbHOCTD U NEPIEHIUKYISPHOCTD MPAMBIX, YTOJI MEXAY IPSIMBIMU,
CUMMETPHS OTHOCHUTENIBHO TOUKH M NMPSAMOM; IJIMHA, PACCTOSIHUE, BETUYNHA
yIiIa, IUIOIIA/lb, IIEPUMETD.

Hcnonp3oBark (opMynbl: INEpuMeTpa MU IJIOUIAJd MHOTOYTOJIBHUKOB,
JUIMHBI OKPYXHOCTM U IUIOIIAAM Kpyra, o00bEéMa NPSIMOYIOJIbHOTO
napajuleJenunes1a.

OnepupoBaTh MOHSATUSAMM: INPSMOYTOJbHAs CHUCTEMa KOOPJIMHAT, BEKTOD;
MCIIOIB30BaTh 3TU MOHATHS AJIS NIPEICTABICHMS JaHHBIX U PEIICHU 3a1a4,
B TOM YMCJIE U3 IPYTUX y4E€OHBIX MPEAMETOB.

Pemare 3a1au Ha MOBTOPEHUE OCHOBHBIX MOHATUHI, WIIIIOCTPALMIO CBSI3EH
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TPEYTOJIbHUKOB. MEXy Ppa3IMYHBIMU 4YacTAIMHU Kypca. BwiOupare MeTon isi pemeHus
[IpaBuUsIbHBIE MHOTOYTOJIBHUKHU. 3aJ1a4M.

[Ipeobpa3zoBanusi  miockocTH. J[Bwkenus. | Pemars 3aga4u U3 MOBCEAHEBHOM )XKU3HU.

[Tono6ue. Cummerpus.

IImomans. Beruncinenue miiomanei.
[Tnomaau mogoOHBIX GUTYD.
JlekapTOBbI KOOPJIUHATHI HA IJIOCKOCTH.
BekTopbl Ha INIOCKOCTH.




PABOYASI ITPOI'PAMMA YYEBHOI'O IIPEJIMETA «BEPOATHOCTDH H
CTATUCTHUKA» B 7-10 KITACCAX

HOACHUTEJIbHAA 3ATIMCKA

B coBpemeHHOM IM(POBOM MHUpPE BEPOSITHOCTh M CTATHCTUKA INPHOOpPETaroT BCE
OONBIIYI0 3HAYMMOCTh, KaK C TOYKH 3PEHHS MPAKTHUECKUX MPUIOKEHHUH, TaK U UX POIU B
oOpa3oBaHMH, HEOOXOJUMOM KaXIOMy uejoBeKy. Bospacraer uyucno mnpodeccuid, mnpu
OBJIAJICHUN KOTOPBIMH TpeOyeTcsi Xopomast 0a3oBasi MOATOTOBKa B 0OJIACTH BEPOSTHOCTH WU
CTaTUCTUKM, Takas IOATOTOBKA BaKHA JJIS NPOJODKEHHMsS OOpa3oBaHUS W IS YCHEIIHOW
npoeccuoHanbHON Kapbephl.

Ka>1<)11)11‘/'1 YCJIOBCK IMOCTOAHHO MPUHHUMACT PCIICHHA Ha OCHOBE HMCIOUIUXCSA Y HETO
TaHHBIX. A 1151 00OCHOBAaHHOTO TPUHATHS PEUICHUS B YCIOBHAX HENOCTAaTKa MM W30BITKA
UHPOpPMALIUM HEOOXOIMMO B TOM YHCIE XOpOIIO C(HOPMHPOBAHHOE BEPOSATHOCTHOE U
CTaTUCTHYCCKOC MBIIJIICHUC.

NMeHHO mOo3TOMYy OCTpO BCTajga HEOOXOAMMOCTH CPOPMHUPOBATH y OOYUAFOIIMXCS
(GYHKIIMOHATIBHYIO TPaMOTHOCTh, BKJIIOYAIONIyl0 B ce0f B KayecTBE HEOTHEMIIEMOH
COCTABIIAIONICH yMEHHE BOCIPHUHMMATh M KPUTHYECKM aHAJIM3UPOBATh HHGPOPMALHIO,
MNpEACTABICHHYIO B PA3JIMYHBIX (bOpMaX, IIOHUMAThb BepOSITHOCTHbe/'I XapaKTCp MHOTUX pCaJIbHbIX
MIPOIIECCOB M 3aBHCUMOCTEH, IPOU3BOIUTH MPOCTEHININE BEPOITHOCTHBIC PACUETHI.

3HAKOMCTBO B Yy4eOHOM Kypce C OCHOBHBIMH IpHMHIMIIAMH cOopa, aHaium3a |
NPEACTaBICHUs] JAHHBIX W3 pa3NU4HbIX cdep KU3HM OOIIecTBa M TOCyJapcTBa MPUOOIIAeT
oOydJaroniuxcst K OOLIeCTBEHHBIM HHTepecaM. M3ydeHne OCHOB KOMOMHATOPHKH pa3BUBAET
HAaBBIKM OpraHu3alnuu Hepe6opa n HO)IC'—IéTa YucCjia BapuaHTOB, B TOM YHUCJIC B MPUKIATHBIX
3a7adax. 3HAKOMCTBO C OCHOBaMH TEOpPHH TpadoB co3maéT MareMaTHYeCKHid (yHIaMEHT IS
(dbopMHpOBaHUS KOMIETEHIMH B o00jacTu MHPOpPMATHKM M LUQPPOBBIX TexHonorui. Ilpm
U3yYeHUH CTATUCTHMKH W BEPOATHOCTH OOOTAMIAIOTCS MPEACTaBICHUS OOyJaromuxcs o
COBPEMEHHOW KapTHHE MHpa U METOJaxX €ro HcCCleAOBaHUs, (pOpMHUpYyeTCs MOHUMaHHE POJIH
CTaTHCTHKH KaK HCTOYHHMKA COIMAIbHO 3HAYMMOW HWH(OpMALMM M 3aKJIaJIbIBAIOTCS OCHOBBI
BEPOSITHOCTHOTO MBIIILICHUS.

B coorBercTBUM ¢ JaHHBIMH LETSMU B CTPYKTYpEe MPOTpaMMbl y4yeOHOTO Kypca
«BeposiTHOCTP ¥ CTaTUCTHKAa» OCHOBHOTO OOMIETO 0O0pa30oBaHWs BBIACICHBI CIIEAYIOIINE
cozepKarebHO-MeToueckue TuHnn: «[IpeacraBnenne JTaHHBIX U ONMCATENbHAST CTATUCTHKAY,
«BeposaTHOCTEY, «DNeMeHThl KOMOMHATOPUKWY», «BBeieHue B TEOpHIO rpadoBy.

COI[Cp)KaHI/IC JIMHUH ((Hpe,Z[CTaBJICHI/IC JaHHBIX W ONIUCATCJIbHAsA CTATUCTHKA» CIIYKUT

OCHOBOH 11 (pOPMHUPOBAHUS HABBIKOB pabOThl ¢ MHpOpPMAIMEH: OT YTEHHUS] U MHTEpPIIPETAIH
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uHpOpMalMK, TpeACTaBIeHHONM B Tabnuuax, Ha JAMarpamMmax © rpadukax, no cOopa,
MIPEICTABIICHNS U AHAJIN3a JJAHHBIX C UCIIOJIb30BAHUEMCTATUCTUYECKUX XapaKTEPUCTUK CPEIHUX
u paccenBaHus. PaboTas ¢ naHHBIMH, OOydYaroIIMecsl y4aTcsi CUMTBHIBATH M MHTEPHPETUPOBATH
JAHHbIE, BBIJIBUIaTh, apryMEHTUPOBaTh W KPUTHUKOBATH MPOCTEHMIINE TMIOTE3bI, Pa3MBILUIITH
Ha/ (hakTOpaMH, BBI3BIBAIOIIMMHU U3MEHYMBOCTh, M OLICHUBATh WX BIMSHHE HA pacCMaTpUBacMble
BEJINYMHBI U ITPOLIECCHI.

WHTyuTMBHOE TpPEACTaBICHUE O CIy4alHOW M3MEHYMBOCTH, MCCIIEJOBaHUE
3aKOHOMEPHOCTEN M TEHJEHUUI CTAaHOBUTCS MOTHBHUPYIOIIEH OCHOBOHM IJISi U3YyYEHUS TEOPHU
BEPOATHOCTEN. bosbiioe 3HaYeHUE MMEIOT NPAKTUYECKHE 3aJaHHsl, B YAaCTHOCTH OIIBITHI C
KJIACCHYECKUMU BEPOSITHOCTHBIMHA MOJICIISIMH.

[TonsiTue BEepOATHOCTH BBOAMTCS Kak Mepa MpPaBIONono0Hs CIy4dailHOro COOBITHS.
IIpyu wu3yueHun ydeOHOro Kypca OOydYaroIIMecs 3HAKOMATCS C NPOCTEHIIMMHU MeETOolaMH
BBIYUCIICHUSI ~ BEPOSATHOCTEH B CIIy4alHBIX  JKCIHEPUMEHTaX C  PaBHOBO3MOXXHBIMU
NIEMEHTAPHBIMUA HMCXOJaMH, BEPOSTHOCTHBIMHM 3aKOHAMH, MO3BOJIIOIIMMHU CTaBUTh U pEIIATh
Oonee ciokHbIe 3a7a4d. B y4ueOHBIM Kypc BXOAST HayalbHbBIE MPEICTABICHHUS O CIydalHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYILECTBISETCS 3HAKOMCTBO OOYYalOUIUXCS C
MHO)KECTBAMU M OCHOBHBIMHU OIIEpallUsIMM HAJl MHOXKE€CTBAMM, PACCMaTpHUBAOTCA IIPUMEPHI
MIPUMEHEHUS T PEIIEHUs 3a/ad, a TAKXKE MCITOJIb30BaHUA B APYTMX MaTeMAaTHYECKUX Kypcax U
yueOHBIX IpeaAMeTax.

B 7-10 knaccax usydaercs yueOHbIH Kypc «BepoSTHOCTh M CTaTUCTHKA», B KOTOPBIH
BXOAAT pasnensl: «lIpencraBieHne NaHHBIX M ONUCATENbHAs CTAaTHCTHKA», «BeposSTHOCTHY,

«IneMeHThl KOMOMHATOPUKNY, «BBeneHne B Teoputo rpadoy.

COLEPXAHWE OBYUYEHUA
7 KJIACC

(3-i1 rox 00yuenuss Ha ypoue O0O)

[IpencraBnenue naHHBIX B BUIE TaOnHil, quarpamm, rpadukoB. 3arnoilHeHHe Tabmull,
YTeHHE U TIOCTPOCHHE aUarpamm (CTOJOMKOBBIX (CTONOUYATHIX) M KPYTOBBIX). UTeHHe TpadukoB
peanpHBIX TporieccoB. M3BrneueHne nHpopMalui U3 AUarpaMM M TaOJWIl, UCHOJIb30BaHUE U
HUHTCpIIpETAlvA JaHHBIX.

OrnucarenpHas  CTaTHUCTHKA: cpenHee  apudMeTHYecKoe, Me[uaHa, pa3Max,
HauOonblllee W HAaUMEHbIIEe 3HAa4YeHHs HAaOOpa YHCIOBBIX NaHHBIX. [IpuMmepsl ciydaiiHOM

U3MCHYHNBOCTH.
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CrnyJaiiHplii SKCHIEpUMEHT (ONIBIT) M ciy4aiiHoe coObITHe. BeposTHOCTh M yacToTa.
Ponp ManoBeposATHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITHI B pUpoAe U B odmecTse. MoHeTa
U UrpasibHas KOCTh B TEOPUU BEPOSTHOCTEM.

I'pad, BepmnHa, peOpo. Crenenb BepimnHbl. Yucino pédep M cymMMapHas CTENEHb
BepunH. [IpencraBnenue o cBsazHoctu rpada. Lenu un nukisl. [lytu B rpadax. O0xox rpada
(oitmepoB myTh). IlpencraBnenune o0 opueHTHpoBaHHOM rpade. Pemienune 3amad ¢ MOMOIIBIO
rpados.

8 KJIACC

(4-ii rox 00yvyenust Ha ypoBHe OOO)

[IpencraBienne naHHBIX B BUE TAOIHII, IUATPAMM, TPAPHKOB.

MHOXeCTBO, JIEMEHT MHOXECTBa, MOAMHOXecTBO. Omnepanuu HajJ MHOXKECTBAMM:
oObenMHEHHe, TepeceueHue, jgomnonHeHue. CBoilcTBa omepanuii Hajg  MHOXECTBaMU:
IIEPEMECTUTEIBHOE, COYETATENIbHOE, paclpeAeIuTeNbHOE, BKIOYeHHs. Mcnonb3oBaHHe
rpauUecKoro MpeICTaBICHUS] MHOKECTB JUIsS ONMCAHHsI PeabHBIX MPOIECCOB U SBICHHM, TIPU
pelIeHnu 3a1ay.

W3Mepenne paccenBaHus JaHHBIX. JlUcIIepcus U CTaHJAPTHOE OTKJIOHEHHE YHCIIOBBIX
HabopoB. /lnarpamma paccenBaHusl.

DneMeHTapHbIe COOBITHS ciydaiiHoro ombita. CiyudaiiHble coObITHS. BeposTHOCTH
coObITUH. OMNBITBI C PAaBHOBO3MO)KHBIMH 3JIEMEHTApHBIMU COOBITUAMU. CiydaifHbIN BBIOOP.
CBs3b MEXIYy MaJOBEPOSTHBIMH M IPAKTUYECKH JOCTOBEPHBIMH COOBITUSIMH B THPHUPOIE,
00IIIeCTBE U HayKe.

9 KJIACC

(5-i1 rox 0o0yuenuss Ha yposae O0O)

ITpeacraBnenne naHHBIX B BUjE TAOIMILL, AUArpaMM, TpaHKoOB.

HepeBo. CBoiicTBa [J€peBbEB: €IUHCTBEHHOCTHb IIyTH, CYLIECTBOBAHHME BHCSIUYEH
BEpPILMHBI, CBSI3b MEXKIY YMCIOM BEpIIMH M uuciaoM pédep. IlpaBmiio ymHOoxeHus. Pemenue
3a/1a4 ¢ MOMOIIbBI0 TpadoB.

[IpotuBomnonoxHeie coObiTusA. Jnarpamma Ditnepa. OObeaMHEHUE W TEpECEeUCHUE
coObITHii. HecoBMecTHBIE cOObITHS. DOpMyIIa CI0KEHHUS BEPOATHOCTEH. YCIIOBHAS BEPOSTHOCTD.
[IpaBmwiio ymHoxxenus. HesaBucumbie coObiTus. IIpencraBnenne 3kcriepuMeHTa B BUJE JEPEBa.
Pemenne 3ama4 Ha HaXOKJAEHUE BEPOATHOCTEH C TIOMOLIBIO JEpEBa CIy4YalHOIO YKCIEPUMEHTA,
auarpamm OJusepa.

[TepectanoBku u (axkropuan. Couetanus U yucio couetanuid. Tpeyronpauk [Tackas.

Pemenue 3a1au ¢ UCONb30BaHNEM KOMOMHATOPUKH.
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10 KJIACC

(6-ii ron o0yuyenust Ha ypoBHe O0O)

[IpencraBnenure OaHHBIX B BHJE TaONWI, auarpam™m, rpaduKoB, HWHTEpIpETAIHs
JTaHHBIX. UTEeHHE U MOCTPOCHUE TabIuIl, JUarpamMmm, rpa(uKkoB MO peabHbIM IaHHBIM.

['eomeTpuueckas BepoaTHOCTh. Ciy4aifHbIi BBIOOp TOYKH U3 (PUTYpHI HA TUIOCKOCTH,
U3 OTpe3Ka U U3 IyTU OKPYKHOCTH.

Ucneitanne. Yenex u Heymasa. Cepust ucnbiTaHuit 1o mepBoro ycmexa. Cepust
ucnbiTanuii bepuymnu. BeposTHoCTH cOOBITHH B cepuu UCTIBITaHUN bepHymn.

Crny4aiiHas BeJIM4MHA U paclipe/iesieHne BeposTHOCTE. MaremMaTnyeckoe oxugaHue u
mucnepcusi. [Ipumepbl MaTeMaTHUYECKOTO OKUIAHHUS KaK TEOPETUUYECKOTO CPEIHEro 3HAYCHMS
BeJIMUYMHBI. MareMaTnueckoe oXKUJaHue U JAUCTIEPCHs CIy4yailHOW BEIMYUHBI «UUCIIO YCIIEXOB B
cepuu ucnbiTaHui bepHymm.

[TonsiTne o 3akoHe OoNBIIMX yuceln. M3MepeHHne BepOsSTHOCTEH € MOMOIIBIO YacTOT.

Posb 1 3HaueHME 3aKOHA OOJIBIITNX YKCE B IPUPOJIE U OOIIIECTRBE.

[MPEAMETHGIE PE3YJIbTATDI

OcBoenue yueOHOro Kypca «BeposTHOCTh M cTaTUCTHKa» B 7—10 Kiaccax JIOHKHO
o0ecreunBaTh JOCTHKEHUE YKa3aHHBIX HUKE IPEAMETHBIX 00pa30BaTeIbHBIX PE3YIIBTATOB.

7 KUIIACC

Yurate uHpoOpMaIHIiO, MPEACTaBIECHHYIO B TabIHUIaX, HA AUAarpaMMax, MPeACTaBIsuTh
JlaHHBIe B BHJE TaOJMI, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE (CTONOYATHIE) W KPYTOBBIE) IO
MacCHUBaM 3HAYCHUM.

OnuceBaTh M MHTEPHPETUPOBATh PEAIBHBIE YMCIIOBBIE JTAHHBIE, MPEICTABICHHBIE B
Tabnuiax, Ha AuarpaMMax, rpadukax.

Hcnonp30BaTh A1 ONUCAHUS JIaHHBIX CTAaTUCTHUYECKHE XapaKTEPUCTUKU: CpEIHEE
apumernyeckoe, MenuaHa, HauOOJbIIEEe U HAUMEHbIIIEE 3HAUCHUS, pa3Max.

HmeTs mpencrTaBieHyue O ciay4yailHOW M3MEHUMBOCTH Ha MpHUMepax IeH, PU3NYeCKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX [JAHHBIX, MMETb MPEACTABICHUE O CTATUCTUYECKON
YCTOMYUBOCTH.

8 KUIACC

W3Bnekath u mpeoOpa3oBbIBaTh WHGOPMAIHMIO, TPEACTABICHHYIO B Pa3IUYHBIX
UCTOYHMKAX B BUAE Talmuil, auarpamm, rpadukoB, MPEACTaBIATh JaHHbIE B BHJE TaOIuIl,
auarpamm, rpadukoB.

OnuceiBaTh JaHHBIE C MOMOIIbIO CTATUCTUUECKHX MOKa3aTelei: CpeqHNX 3HAaUeHUN U

Mep paccenBaHus (pa3Max, JUCHEePCHs U CTaHJAPTHOE OTKIOHEHHE).
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HaxoauTe 4YacTOTBI YHMCIOBBIX 3HAUEHHH W YacTOThl COOBITMH, B TOM 4YHCIE IO
pe3yJbTaTaM U3MepeHui U HaOIOCHU .

HaxonuTh BeposSTHOCTH cIy4yallHBIX COOBITUH B OIBITaX, 3Has BEPOSITHOCTH
AIIEMEHTApHBIX COOBITUH, B TOM YHCJIE B OMNBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH.

9 KJIACC

W3Bnekath u mpeoOpa3oBbIBaTh WHGOPMAIHMIO, TPEACTABICHHYIO B Pa3IUYHBIX
UCTOYHMKAX B BUAE Talmuil, auarpamm, rpadukoB, MPEACTaBIATh JaHHbIE B BHJE TaOIuIl,
Jrarpamm, rpaukoB.

Hcnonp3oBarh rpaguueckie MOAEIHU: JEPEBO CIIY4allHOTO 3KCIIEpUMEHTA, TUAarPaMMBI
Dlinepa, ynuciaoBas npsimasi.

OnepupoBarh MOHATUSMU: MHOXECTBO, IMOAMHOMXECTBO, BBINOJIHATH OMNEPALMM HAJl
MHOXE€CTBAaMH: OOBEIMHEHHE, NepeceueHue, JOMOIHEHUE, NMEePEUUCIITh IEMEHTHl MHOXECTB,
IIPUMEHSTH CBONCTBA MHO)KECTB.

Hcnonp3oBarh rpaduueckoe MpeACcTaBIEHHE MHOXKECTB M CBSI3€H MEXIy HUMH JUIS
OMHCaHUs TPOILIECCOB M SBICHUN, B TOM YHCIE MPH PEIIEHUH 3aJad U3 JAPYTUX Y4eOHBIX

MPEIMETOB U KYPCOB.

10 KJIACC

W3Bnekate M mpeoOpa3oBbIBaTh HH(MOPMAIUIO, IPEACTABICHHYI0 B Pa3IMYHBIX
UCTOYHMKAaX B BHJE TaONuI, IuarpamMM, rpadukoB, NPEACTaBIATh JaHHbIE B BHJE TaOmHIl,
JuarpaMm, rpapuKkoB.

Pemiare 3a1aun opraHM30BaHHBIM MEPeOOPOM BapHAHTOB, & TAKXKE C UCIOJIb30BAaHUEM
KOMOMHATOPHBIX MPaBUWJI U METOZOB.

Hcnonp30BaTh onucarelbHbIE XapaKTEPUCTUKU JAJII MACCHBOB YMCIIOBBIX JTaHHBIX, B
TOM YHCJIE CPEIHNE 3HAYEHUSI U MEPBI PACCEUBAHMSL.

HaxonuTh 4acTOThl 3HAYEHMH W YacCTOThl COOBITUS, B TOM YHUCIE TOJb3YSCh
pe3ynbTaTaMy MPOBEAEHHBIX U3MEPEHUN 1 HAOIIOICHUH.

HaxoauTe BEpOSTHOCTH CIIydalHBIX COOBITHI B M3yYEHHBIX ONBITaX, B TOM YHUCIIE B
OIbITaX C PAaBHOBO3MO)KHBIMH 3JIEMEHTApPHBIMU COOBITUSMHU, B CEPUSAX HCHBITAHUI A0 MEPBOTO
ycrexa, B CepusxX UCHbITaHUN bepHymn.

MMeTh npeacTaBiIeHue O CIIy4aiiHON BEJIMYMHE U O PACIPEICIICHUN BEPOSTHOCTEH.

HmeTsb npencTaBieHre O 3aKoHe OOJIBIIMX YHCeT KaK O MPOSBIEHUH 3aKOHOMEPHOCTH

B CJIy4allHOM M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIINX YUCEI B IPUPOJE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

TemaTnueckoe miIaHUpOBaHUE MO AUCHUIIINHE « BEepoATHOCTB M cTaTUCTHKA» MPEACTaBIECHO 10 Togam ooyuenus (7—10 kiaccer).

OCHOBHBIE BUbI JCATCIBbHOCTH 06yqafomnxc>1 NNEPCUUCIICHBI IIpU U3YUYCHUU Ka)KHOﬁ TEMbI W HAIIPABJICHBI Ha JOCTUIKCHHUC INIAHUPYCMbIX

PE3YJIbTAaTOB 06y‘-ICHI/I$I. HepequL BHUOOB OCATCIBHOCTH MOXCT OBITH pacmiupeH W coxpaméH — C y‘-IéTOM BO3MOXXHOCTEM U Or paHI/I‘-IeHI/Iﬁ

00ydJaronmxcsi, 00yCIOBIEHHBIX CTPYKTYPO HapYIICHUS MPH TIITYXOTeE.

7 KJIACC

O011ee KoIM4eECTBO YacoB — 34 gaca.

TeMmbl (TeMaTHYeCKHE
0JIOKM/MOTYJIH)

OcHoBHOe coiep:xanue

OcHOBHBIE BH/IbI 1€ATEJIbHOCTH 00y4aI0IINXCS

IIpeacrasiienue
AaHHBIX (7 1)

[IpencraBinenne  NaHHBIX B TaONHMIAX.
[IpakTHYecKue BBIYMCICHHS 10 TaOIHMYHBIM
NaHHBIM. VI3BIEeueHWME W UHTEPIPETAIUS
TaONMYHBIX JaHHBIX. [IpakTHueckas padora
«Tabmuuey.

I'padprueckoe mpencTaBieHHe JaHHBIX B BUJIC

KPYTOBBIX,  CTOJOMKOBBIX  (CTOJOUYATHIX)
auarpamM. UteHue U MOCTPOCHHUE AUAarpamM.
[Tpumepsl  nemorpaguueckux  AHarpamm.

[IpakTuueckas pabora «/luarpammsiy.

B meuenue yuebnoco 2oda: NOHUMATh, IPUMEHATb B CaMOCTOATEIILHOMN
peuH, BOCIPUHUMATH (CIyXO3pUTEIbHO W/MIM Ha CIyX C Y4ETOM YPOBHS
CIIyXOpPEYeBOTO Ppa3BUTUS OOYYAIOIIUXCS) M JOCTaTOYHO BHATHO U
€CTECTBEHHO BOCIPOM3BOAMTh TEMAaTHUYECKYI0 U TEPMHHOJIOTHYECKYIO
JEKCHUKY, a TaKXe JICKCHKY I10 OpraHu3aliu Y4eOHOW IesTeThbHOCTH.
BeimonuaTte oHeTnueckyro 3apsaky. Mcrnonb3oBarhk TaKTHIBHYIO (YCTHO-
JAKTHIBHYIO PEYb) B KA4ECTBE BCIIOMOTATEIBHOTO CPEACTBA OOIICHUS.

Ilo oxonuanuu xadcoou yyebHou uyemeepmu. BOCIHPUHUMATh Ha CIyX U
BOCTIPOU3BOAUTH TEMATUYECKYIO U TEPMUHOJIOTHYECKYIO JIEKCUKY Y4eOHOU
JUCLUIUIMHBL, @ TAKXKE JIEKCUKY 110 OpraHU3aliy y4eOHOM NesTeIbHOCTH.
OcBauBath CrIOCOOBI MPEJCTABICHNUS CTATUCTHUECKUX JTAHHBIX U YHCIOBBIX
MacCHBOB C ITOMOILbIO TAOIHUI] M JUarpaMM C UCIOJIb30BAHUEM aKTYyaIbHbBIX
U B@XHBIX JAHHBIX (#AeMorpaduyeckue JaHHBIE, POU3BOJCTBO
HPOMBIIIJIEHHON U CEIbCKOXO3AWCTBEHHOM MPOAYKIUH, OOIIECTBEHHbIE U
IIPUPOJHBIE SBICHMUS).

N3yuare  mMetombl  paboThl ¢  TAaOMMYHBIMH U IpadUUYEeCKUMHU
NPEACTABICHUSAMH JAaHHBIX C IOMOIIBI0 HU(POBBIX PECYpPCOB B XOJe
IPAaKTUYECKUX paboT.

OnucareabHasi
cratucTuka (8 4)

Yucnossie
apupmeTHYeCKoe.
Menuana yuciioBoro Habopa. YCTOHYMBOCTB

HaOOPBI. Cpennee

OcBanBaTh TMOHATHUS: YUCIOBOM HAOOp, Mepa LEHTPAIbHON TEHIEHIINU
(Mepa 11eHTpa), B TOM YHCIIe cpefHee apupMeTHIecKoe, MeuaHa.

OnuceIBaTh CTaTUCTUYCCKHEC JaHHBIC C ITOMOIIBIO CpECaAHLCTO
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ME/IUaHBI.
[Ipaktuueckas padora «CpenHue 3HAYCHUS.

apu(pMeTHYeCcKoro U MenaHsl. Pemars 3amaun.
N3yyath CBOHCTBa CpeIHUX, B TOM YHCJIE C MOMOIIBIO IH(POBBIX

Haubonbmee w© HauMeHbIIEe 3HAYEHUS | PECYpPCOB, B XOJI€ MTPAKTUUECKHUX PAOOT.
qrcioBoro Habopa. Pa3max. OcBauBarh NOHATHS: HAWOOJbIICE W HAUMEHbBIICE 3HAUCHHUS YHCIOBOIO
MacCuBa, pa3Max.
Pemmare 3amaun Ha BRIOOp crmocoOa OMHMCAHUS JAHHBIX B COOTBETCTBUH C
MIPUPOAON JTAHHBIX W HEISIMHU UCCIICTOBAHMUS.
Cayuaiinas CnyuaiiHas ~ M3MEHUUBOCTH  (mpumepsl). | OcBauBaTh NOHATHSA: YACTOTA 3HAUEHUN B MAacCHBE JAHHBIX, IPYNIIHUPOBKA
U3MEHYUBOCTH (6 4) Yacrtora 3HayeHUW B MacCHBE JIaHHBIX. | JAHHBIX, TUCTOrpaMMa.

I'pyniuposka. ['mcrorpaMMel.

Crpouth M aHaTU3UPOBATH TUCTOrPAMMBI, TOJOMPATh MOIXOSIIMIA IIar

[IpakTuyeckas pabora «Cny4aitHas | rpyNnImMUpPOBKH.
HU3MEHYUBOCTDY. OcBauBath TrpaduuecKue TMPENCTaBICHUS pPAa3HBIX BHUIOB CIIy4aHOU
M3MEHYMBOCTH, B TOM YHCJE C MOMOIIbIO LU(POBBIX PECYpPCOB, B XOJ€
PaKTUYECKOH PadOTHI.
BBenenue B Teopuio | ['pad, Bepmmna, pebpo. IlpencraBnenue | OcBauBare mNoHATHS: Tpad, BepmmuHa rpada, pedpo rpacda, CTEneHb

rpagos (4 1)

3amaqn ¢ mnomoubio  rpada.  CreneHb
(BaeHTHOCTH) BepmMHBL. UYucino pédep u
CyMMapHasi cTeneHb BepmiuH. Llens u muki.
[Tyte B rpade. IIpencrarienue o CBA3ZHOCTH

(BaJIGHTHOCTb BEPIIMHBI), ENb U IUKIL.

OcBauBarh MOHATHA: IyTh B rpade, diepoB myTh, 00xon Tpada,
OpUEHTUPOBAHHBIN rpad.

Pematp 3amaum Ha MOMCK CyMMBI CTeNeHeil BepMH rpada, Ha IMOUCK

rpada. OOxom rpada (dilepoB myTh). | 00xoma rpada, Ha MOUCK MyTel B OPUEHTUPOBAHHBIX rpadax.
IIpencraBnenne 00  opueHTHpoBaHHBIX | OcBanBaTh CIOCOOBI MPEACTABIECHUS 33aa4y U3 Kypca aireOpbl, TeOMETpHUH,
rpagax. TEOPHU BEPOATHOCTEHN, NPYTUX NPEIAMETOB C MOMOIIBI0 IpadoB (KapThl,
CXEMbl, JJIEKTPUYECKHE LeNH, (QYHKIUOHAIbHbIE COOTBETCTBHs) Ha
IpUMepax.
BepositHOCTB u | CnyyailHplil ombIT W ciydvaiiHoe coOblThe. | OcBaMBaTh MOHATHS: CIOy4YallHbI ONBIT W CiIydyailHOE COOBITHE,
yactora cJy4aiiHoro | BepostHocTh u 4yacTtora coObITHS. Poib | ManoBeposTHOE M MPAKTUYECKH JOCTOBEPHOE COOBITHE.
co0bITHA (4 1) MaJIOBEPOSATHBIX u npakTu4ecku | M3ydars 3HaUMMOCTh MajJOBEPOSITHBIX COOBITUI B NMPHUPOJE M OOIIECTBE Ha

JIOCTOBEPHBIX COOBITMII B MNpuUpoOAEe U B
obmecTtBe. MoHeTa W urpanbHas KOCTb B
TEOPHUH BEPOSTHOCTEH.

IIpakTuueckas pabora «YHacrora BbIMageHHS
opiiay.

BaXHBIX MpUMepax (aBapuu, HECUACTHBIE CIy4yau, 3alUTa MEepPCOHAIbHOU
uHbOpMaIy, reperada JaHHbIX).

W3ydate poilb  KJIACCHYECKHX  BEPOSITHOCTHBIX
UrpasibHasi KOCTh) B TEOPUHU BEPOSTHOCTEH.
HaGmronathk 1 u3y4arh 4aCTOTY COOBITHI B IIPOCTHIX 3KCIIEPUMEHTAX, B TOM
YHCIIe ¢ TOMONIBIO U(POBBIX PECYPCOB, B XOJ/I€ MPAKTUUECKOW PaOOTHI.

Mozener  (MoOHeTa,
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O06001menne
cucTeMaTH3anus
U3YYEeHHOI0
MarepuaJa(s v)

[IpencraBnenue
CTaTUCTHUKA.
COOBITHS.

JTAHHbBIX.
BeposTtHocTh

OnucarenpHas
CIIy4aiiHOTO

[ToBTOPATH U3y4EHHOE W BBICTPAUBATh CUCTEMY 3HAHUM.

Peniate 3alaud Ha MPCACTABJICHHUC W OINHUCAHUC JAHHBIX C ITIOMOIIbBIO
M3YUYEHHBIX XapaKTePUCTHK.

OO6cyxnarh NpUMEpbl  CIy4yallHBIX  COOBITHH, MAaJIOBEpOATHBIX U
MPAKTHYECKH TOCTOBEPHBIX CIy4YallHBIX COOBITUH, UX POJIM B MPUPOJIE U
JKU3HM Y€JIO BEKa.




8 KVIACC

OO011ee KoIM4eECTBO YacoB — 34 gaca.
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TeMmbl (TeMaTHYeCKHUE
0JIOKHM/MO/TYJIH)

OcHoBHOe coiep:xanue

OcHOBHBIE BH/IbI 1€ATEJIbHOCTH 00y4aI0IINXCS

IHoBTOpeHnue (4 1)

OnucareinpHas
U3MEHYUBOCTb.

[IpencraBienue  JaHHBIX.
cratuctuka.  CiyyaiiHas
Cpennue uncioBoro Habopa.
Cnydaitaple  coObITHA. BepostHocTH W
yactoThl. Kiaccuueckue Monenu TEOpUH
BEPOSATHOCTEH: MOHETa U UTPaJIbHAS KOCTb.

B meuenue yuebnoeo 2cod0a: TOHUMATh, NMPUMEHSATh B CAMOCTOSTEIHHOMN
peuu, BOCIPUHUMATH (CIYXO3PUTEIbHO W/WIKA Ha CIyX C Y4€TOM YpPOBHS
CIIyXOpPEYeBOTO Ppa3BUTUS OOYYAIOIIUXCS) M JOCTAaTOYHO BHATHO U
€CTECTBEHHO BOCIPOU3BOIUTH TEMATUYECKYHD U TEPMHHOJIOTHYECKYIO
JEKCUKY, a TaKXe JEKCUKY [0 OpraHu3aluyd Y4eOHOH JesTeNbHOCTH.
BoemonuaTte hoHeTnueckyro 3apsiky. Vcrnonp3oBarh AaKTUIBHYIO (YCTHO-
JAKTHIBHYIO PEYb) B KA4YECTBE BCIIOMOTATEIBHOTO CPEICTBA OOIICHUS.

Ilo oxonuanuu Kadtcoou yuebOHOU yemeéepmu: BOCHPUHUMATh Ha CIyX U
BOCTIPOU3BOANUTH TEMATUYECKYIO U TEPMUHOJIOTHUYECKYIO JIGKCUKY Y4eOHOU
JTUCIUIUIMHBL, 8 TAKXKe JIEKCUKY 110 OpTaHu3aluy yueOHOU JesITeIbHOCTH.
IToBTOpATH N3y4EHHOE U BBICTPAUBATH CUCTEMY 3HAHHM.

Pemare 3amaun Ha NpPENCTAaBICHUWE W OINMCAHUE JAHHBIX C IOMOLIBIO
M3YyUYEHHBIX XapaKTEPUCTHK.

Pemarp 3a1aun Ha MpeacTaBlIeHHE TPYNIMPOBAHHBIX JTAHHBIX U ONMCAHUE
CIy4ailHOM U3MEHYUBOCTH.

Pemate 3agaun Ha OmpelneleHHe YacTOThl CIy4yalWHBIX COOBITHIA,
00CYXKJICHHE TIPUMEPOB CIIYYalHBIX COOBITHUH, MAaJOBEPOSTHBIX U
MPAKTHYECKH TOCTOBEPHBIX CIy4YallHBIX COOBITUH, UX POJIM B MPUPOJIE U
JKU3HU YEJIOBEKA.

OnucareanHasn
CTATHCTHKA.
PaccenBanme IaHHLIX
(74)

Otknonenus. Jlucnepcus ynciaoBoro Hadopa.
CrangapTtHoe OTKJIOHEHHE YK CIIOBOTO
Habopa. [luarpammbl paccerBaHusl.

OcBauBaTh  TOHSATHS: JUCHEPCUS W CTaHJApTHOE  OTKIOHEHHE,
HCIIOJIB30BATh 3TH XaPAKTCPUCTUKHU IJIA OITMCAaHHA PaCCCUBAHUS JaHHBIX.
BeiiBurarh rumnores3sl 00 OTCYTCTBUH WM HAIWYHH CBSI3H TI0 TUArpaMMam
paccerBaHMsI.

CTpouTh AuarpaMMbl pacCEHBaHUS 110 UMEIOIIAMCS TAHHBIM, B TOM YHCIIC
C MOMOIIBI0 KOMITBIOTEPA.

MHuo:kecTBa (7 4)

MHoxecTBO, MOAMHOXeCTBO. Onepanuu Haja
MHOXXECTBAMU: OOBEIUHEHHE, TEPECEUCHHUE,
JIOTIOJTHEHHE.

OcBauBaTh HOHATHS: MHOKECTBO, JJIEMEHT MHOKECTBA, OJIMHOKECTBO.
BrinonHaTh omepanuy HaJ MHOXECTBaMU: OOBEAMHEHHE, TEpPEeCeUcHHE,
JIOTIOJIHEHHE.
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CgoiicTBa omepanuii  HajJ, MHOXECTBAMMU:
MePEMECTUTEBHOE, coyeTaTeJIbHOE,
pacrpenenuTenbHOe, BKIIOYCHHS.
I'padrueckoe mpepcraBneHNEe MHOKECTB.

Hcmonp30BaTh CBOICTBA:
pacnpeueﬂnTenLHoe, BKJIFOUCHU .
Hcnonp3oBarh Tpaduyueckoe NpeaCcTaBICHUE MHOXECTB IPU ONMHUCAHUH
peasbHBIX MPOLIECCOB U SIBICHHA, IPU PEILICHUH 3a/1a4 U3 JPYTUX YUeOHBIX
MIPEIMETOB U KYPCOB.

INEPEMECTUTECIIBHOC, COYCTATCIIBHOC,

BepositTHOCTB DneMeHTapHbIe COOBITHSL. Cnyuaitaeie | OcBamBarTh TMOHATHS: JIEMEHTAPHOE COOBITHE, CIIy4ailHOE COOBITHE Kak
CJIy4aifHOro COOBITUS | COOBITHS. braronpusTCTBYOIIME | COBOKYITHOCTh OIaronpusTCTBYIOIMINX AJIEMEHTAPHBIX COOBITHIA,
(11 v) JJIEMEHTapHbIE  COOBITHA.  BeposATHOCTH | paBHOBO3MOXKHBIE 3JIEMEHTAPHBIE COOBITHSL.
coObiTuii. OMBITBI C PaBHOBO3MOXHBIMU | Pemiath 3a/1aun Ha BBIYHMCIIEHUE BEPOSTHOCTEH COOBITHI 110 BEPOSTHOCTSIM
SIIEMEHTAPHBIMH  COOBITUSAIMHU. CiydailHbIN | 2JIeMEHTapHBIX COOBITHIA CIIy4aifHOTO OIBITA.
BBIOOD. Pemiate 3amaun Ha BBIYMCIICHHE BEPOSTHOCTEH COOBITHI B OMNBITaxX C
[IpakTnueckas pabora «OnbIThI C | pPABHOBO3MO)XHBIMU ~ 3JIEMEHTAPHBIMU COOBITMSIMM, B TOM 4HCIE C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU | TIOMOLIbIO KOMIIBIOTEPA.
COOBITHSMID. [IpoBonuTe M U3y4yaTb ONBITHI C PAaBHOBO3MO)KHBIMHU 3JIEMEHTAapHBIMU
coObITUSIMA (C HCIIOJIb30BAHUEM MOHET, WIPalbHBIX KOCTEH, IPYrux
MojieJiel) B X0JIe MPaKTUYECKON paboThI.
O06001menne u | [IpencraBnenue  ganHbix. OnwucarenbHas | [IOBTOpSATH U3ydeHHOE M BBHICTPAUBAaTh CUCTEMY 3HAHUM.
cucTeMaTu3anus CTaTHUCTHUKA. BepodtHocte  ciyuwaiiHoro | Pemarh 3amauM Ha MpenCTaBICHME M ONMCAHME JAHHBIX C IIOMOILBIO
HU3y4CHHOI0 COOBITHS. M3YYEHHBIX XapaKTEPUCTHUK.

MarepuaJja (5 4)

Pemrate 3amauM Ha HaxXOXJAEHWE BEPOSTHOCTH CIYyYailHOTO COOBITHS (B
paMKax M3y4E€HHOTIO).




9 KJIACC
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TeMmbl (TeMaTHYeCKHUE
0JIOKHM/MO/TYJIH)

OcHoBHOe coiep:xanue

OcHOBHBIE BH/IbI 1€ATEJIbHOCTH 00y4aI0IINXCS

IHoBTOpeHnue (4 1)

[IpencraBnenne  pganHbiX. OnucarenbHas
CTaTHUCTHUKA. BepostHocTh CIIy4aifHOTO
COOBITHSL.

B meuenue yuebnoco 2oda. NOHUMATh, IPUMEHATb B CaMOCTOATEIILHOMN
peuy, BOCIPUHUMATH (CIyXO3PUTEIbHO U /WM HA CIyX C Yy4ETOM YpPOBHS
CIIyXOpPEYeBOTO Ppa3BUTUS OOYYAIOIIUXCS) M JOCTAaTOYHO BHATHO U
€CTECTBEHHO BOCIIPOU3BOJUTh TEMATUYECKYI0 M TEPMHHOJIOIMYECKYIO
JEKCUKY, a TaKXe JEKCUKY [0 OpraHu3aluyd Y4eOHOH JesTeNbHOCTH.
BeimonuaTte oHeTnueckyro 3apsaky. Mcrnonb3oBarhk TaKTHIBHYIO (YCTHO-
JAKTHIBHYIO PEYb) B KA4YECTBE BCIIOMOTATEIBHOTO CPEICTBA OOIICHUS.

Ilo oxonuanuu xadcoou yyebHou uyemeepmu. BOCIHPUHUMATh Ha CIyX H
BOCTIPOU3BOANUTH TEMATUYECKYIO U TEPMUHOJIOTHUYECKYIO JIGKCUKY Y4eOHOU
JUCLUIUIMHBL, @ TAKXKE JIEKCUKY 10 OpraHU3aliy y4eOHOM NesTeIbHOCTH.
IToBTOpATH N3y4EHHOE U BBICTPAUBATH CUCTEMY 3HAHHM.

Pemare 3amaum Ha NpEACTAaBICHUWE W ONHCAHUE JAHHBIX C IIOMOLIBIO
U3Y4YCHHBIX XapaKTEPUCTUK.

Pemath 3a7aun Ha HaXOXJEHUE BEPOSTHOCTU CIY4alHOro coObITHs (B
paMKax U3y4eHHOIO).

BBenenne B Teopuio
rpagos (6 1)

HepeBo. CpoiicTBa JiepeBa: €IMHCTBEHHOCTH
MyTH, CYIIECTBOBAaHWE BHUCAYEH BEPIIUHBI,
CBS3b MEXJY YHCIOM BEpIIMH W YHCIOM
pé6ep. [IpaBuno yMHOXKEHUS.

OcBauBath MOHATHA: AEPEBO Kak Trpad Oe3 LMKIA, BUCAYAs BEpLIMHA
(J1ucT), BETBB JiepeBa, MyTh B JA€pEBE, IUAMETP JIepeBa.

WN3yuate CBOMCTBa JepeBa: CyIIECTBOBAHWE BHUCAYEH  BEpIIMHBI,
CAUHCTBCHHOCTb IIYTU MCXKAY ABYMs BCPIIMHAMMU, CBA3b MCKAY YHUCIOM
BEPILIMH U YUCIOM pEDep.

Pemarp 3a7aun Ha MOUCK U IEpPEUUCIICHUE IIyTEH B JEPEBE, ONpPEACICHHE
qucia BEPIIMH WM pédep B iepeBe, 00X01 OMHApHOTO JepeBa, B TOM YUCIIe
C MPUMCHCHHUEM IIpaBUJjIa YMHOXCHUS.

Cayuaiinble coObITHS
(13 4)

[IpotuBononoxkHoe cobbiTHe. Jlnarpamma
Oiinepa. OObenuHEHHWE U IEepeceueHue
coOwiTuii. HecoBmecTHbie coObITHS. DOpMyna
CII0’KEHHUS BEPOATHOCTEH. [IpaBuno
YMHO)KEHUS BEPOSITHOCTEH. YcioBHas

OcBauBaTh MOHATHUS: B3aUMHO MTPOTUBOIOIOKHBIE COOBITHUS, OTIepaIluH HaJl
COOBITUSIMH, OOBEIMHEHUE W TiepecedeHre coObITHH, nuarpamma OJitnepa
(Oitnepa—Benna), cOBMeCTHbIE U HECOBMECTHBIE COOBITHSI.

W3ydaTh T€OpEMBI O BEPOSTHOCTH OOBCIMHCHHSI IBYX COOBITHH ((HOpMYIIBI
CIIO)KEHUSI BEPOSITHOCTEH).
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BEPOSATHOCTb. HesaBucumslie COOBITHSL.
IIpencraBnenue Ciry4aifHOrO SKCIIEPUMEHTA B
BH/JIE IEpEBa.

Pemate 3amaum, B TOM uuHCle TEKCTOBBbIE 3aJadyd Ha OIpeleeHHe
BEPOSTHOCTEH OOBEIMHEHHS M TepecedyeHusi COOBITUI C IOMOILBIO
YUCJIOBOU MPSIMOH, Irarpamm Didsiepa, GOpMYIIbI CIIOKEHUS BEPOSTHOCTEH.
OcBauBaTb NOHATHA: INPAaBUIO YMHOMKEHHUS BEPOATHOCTEH, YCIOBHas
BEPOSATHOCTb, HE3aBUCUMBbIE COOBITHS AEPEBO CIyYaHOTO OMbITA.

N3yuath cBOWCTBA (ONpeaesieH s ) HE3aBUCUMBIX COOBITHI.

Pemare 3aaun Ha onpezesieHne U UCI0JIb30BaHNE HE3aBUCUMBIX COOBITHIA.
Pemare 3amaun Ha TNOUCK BEPOSTHOCTEH, B TOM YHUCIIE YCIIOBHBIX, C
HCIIOJIb30BaHUEM JIepeBa CIy4yailHOTO OMbITA.

DJ1eMeHThbI
KOMOMHATOPUKH (6 1)

KomOunaropuoe  mpaBuiio  YMHOMKEHHUSI.
[TepectanoBku. ®akropuan. CoderaHus u
yucno coueranud. TpeyronpHuk Ilackans.

[IpakTudeckas paboTta «Bpruncienne
BEPOSTHOCTEH c HCIIOJIb30BaHUEM
KOMOUHATOPHBIX ~ (YHKIIMH  3JIEKTPOHHBIX
TaOIHUI.

OcBauBarb MOHATHS: KOMOMHAaTOpHOE IIPaBUIIO YMHOKEHUS,
YHOpsAOYCHHAs Mapa, Tpoiika 0OBEKTOB, MepecTaHOBKa, (hakTopuai yucia,
COYETaHUE, YUCIIO COYETaHUM, TpeyrojabHUK [Tackas.

Pemate 3amaun  Ha mepedyHCIEHUE YHOPSAOYECHHBIX Map, TPOEK,
NIEPEYUCIICHUE TIEPECTAaHOBOK M COYETAHHUN DIIEMEHTOB pa3IMYHBIX
MHOKECTB.

Pemare 3agauM Ha NOpUMEHEHHE 4YHUCIIA
(cokpaménnoe yMHOXeHHE, OnHOM HbIoTOHA).
Pemats, npuMeHsisi KOMOMHATOPHKY, 3a/1a4d Ha BEIYUCIICHHE BEPOSTHOCTEH,
B TOM YHCJIE€ C MOMOIIBIO AJIEKTPOHHBIX TaOMUI[ B XOJE MPAKTUYECKON
paboTHL.

coyeTaHmii B  anreOpe

O0001mIeHNe ) |

cUCTeMaTH3aIus
H3y4eHHOTO
MarepuaJja (5 4)

DneMeHTbl KOMOMHATOPHKH.
BeposiTHOCTB ciiyyaltHOTO COOBITHSL.

[ToBTOPATH N3y4yE€HHOE U BHICTPANBATh CUCTEMY 3HAHHM.

Pemrate 3amaum Ha mepedncieHne KoMOWMHAIMK (YuClia TEepeCTaHOBOK,
qyuciaa COYeTaHWH), Ha  HAXOXKJIEHHE BEpOATHOCTEH COOBITHMH ¢
NpUMEHEHHEM KOMOWHATOPUKH, B TOM 4YHCIE C HCIOJb30BaHHEM
TpeyronbHuKa [Tackans.

Pemarp 3amaum Ha HaXOXKJIEHUE BEPOSITHOCTEH COOBITHII (B pamMKax
W3YYEHHOTO).
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TeMmbl (TeMaTHYeCKHUE
0JIOKHM/MO/TYJIH)

OcHoBHOe coiep:xanue

OcHOBHBIE BH/IbI 1€ATEJIbHOCTH 00y4aI0IINXCS

IHoBTOpeHnue (4 1)

DneMeHTbl KOMOMHATOPUKHU.
BeposiTHOCTB Ciiy4aliHOTO COOBITHS.

B meuenue yuebnoco 2oda. NOHUMATh, IPUMEHATb B CaMOCTOATEIILHOMN
peuH, BOCIPUHUMATH (CIyXO3PUTEIbHO W/MIM Ha CIyX C Y4ETOM YPOBHS
CIIyXOpPEYeBOTO Ppa3BUTUS OOYYAIOIIUXCS) M JOCTAaTOYHO BHATHO U
€CTECTBEHHO BOCIIPOU3BOJUTh TEMATUYECKYI0 M TEPMHHOJIOIMYECKYIO
JEKCUKY, a TaKXe JEKCUKY [0 OpraHu3aluyd Y4eOHOH JesTeNbHOCTH.
BeimonuaTte oHeTnueckyro 3apsaky. Mcrnonb3oBarhk TaKTHIBHYIO (YCTHO-
JAKTHIBHYIO PEYb) B KA4YECTBE BCIIOMOTATEIBHOTO CPEICTBA OOIICHUS.

Ilo oxonuanuu xadcoou yyebHou uyemeepmu. BOCIHPUHUMATh Ha CIyX H
BOCTIPOU3BOANUTH TEMATUYECKYIO U TEPMUHOJIOTHUYECKYIO JIGKCUKY Y4eOHOU
JUCLUIUIMHBL, @ TAKXKE JIEKCUKY 10 OpraHU3aliy y4eOHOM NesTeIbHOCTH.
IToBTOpATH N3y4EHHOE U BBICTPAUBATH CUCTEMY 3HAHHM.

Pemath 3amaun Ha nepeduciieHMe KOMOMHAUUMHP (4uciaa MEepecTaHOBOK,
quycjia COYeTaHWil), Ha HAXOXKJIEHUE BEPOATHOCTEM COOBITHH ¢
OPUMEHEHHEM KOMOMHATOPUKH, B TOM YHCJIE€ C HCIOJIBb30BaHUEM
TpeyroapHuka [lTackans.

Pemath 3agaun Ha HaxoXKAEHUE BEPOSTHOCTEM COOBITHMHM (B pamkax
W3YUYEHHOI0).

I'eomeTpuueckas
BEPOATHOCTH (4 4)

I'eomeTpuueckas BeposTHOCTh. CiydalHbIN
BBIOOp TOUKM M3 (UTYpBl Ha IJIOCKOCTH, U3
0Tpe3Ka, U3 JyTd OKPY>KHOCTH.

OcBauBaTh TOHATHE FGOMCTqueCKOﬁ BCPOATHOCTH.

Pemrars 3aJa4u Ha HaAXO0XJICHHC BGpOHTHOCTefI B OIBITax, MpeACTAaBUMBIX
Kak BBI60p TOYCK M3 MHOI'OYT'OJIbHHKA, Kpyra, OTpPE3Ka MWW AOYId
OKPYXHOCTH, YUCJIOBOT'O MMPOMCIKYTKA.

HUcnoiTanus
Bepnynum (8 4)

Hcneitanne. Yemex u  Heymada. Cepus
WCIIBITAaHUN 10 nepBoro ycnexa. Mcnbitanus
bepuymnu. BepostHocTu coOwiTui B cepuu
ucneiTanuil bepnymu. [lpaktuueckas pabora
«Hcnbrranus bepHymm.

OcBauBaTh NMOHATHS: UCHBITAHHUE, HIIEMEHTAPHOE COOBITHE B HCHBITAHUU
(ycmex u Heynada), cepus MCIBITaHWM, HACTYIJICHHE IEPBOIO Yycrexa
(Heynaum), cepus UcnbITaHui beprynu.

Pematp 3amaum Ha HAxXOXJACHHWE BEPOATHOCTEH COOBITHH B cepuu
UCTIBITAHUN 10 MEPBOro ycrexa, B TOM 4YHCIIE C MPUMEHEHHEM (POpMYIIbl
CyMMBbI T€OMETPUYECKON IPOrPECCUH.

Pemiatp 3a/1auu Ha HAXOXKICHUE BEPOSITHOCTEH 3JIEMEHTAPHBIX COOBITHH B
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cepuM  HCIBITaHMM  bepHymin, Ha  HaxOXIEHUE  BEPOSTHOCTU
OIPEEIEHHOIO YUCa YCIIEX0B B CEpUU UCIIBITAaHUN bepHyiu.

MN3ydyarp B XO0i€ NpPAaKTUYECKOM palbOThl, B TOM YHCJIE C TOMOIIBIO
IU(PPOBBIX PECYPCOB, CBOMCTBA BEPOATHOCTH B CEPUHM HCHBITAHUN
bepnymim.

CaydaiiHas BeJJMYHHA
(8w

CnyualiHas BelMYMHA M pacHpelesIeHue
BEPOATHOCTEN. MaremaTnueckoe OKUIAHNAE U
JUCIIEPCUS CIIy4aiiHOW BenuduHbl. lIpumepst
MaTeMaTU4ECKOro OXKUJIAHHUS KaK
TEOPETUYECKOIO CPEIHETO 3HAYEHUS
BEJIMYHHBI.

[lonatne o0 3akoHe OONBIIMX  YHCEIN.
N3mepeHne BEpOSITHOCTEM C  MOMOIIBIO
gacToT. [I[ppuMeHenune 3akoHa OONBIINX YUCEIL.

OcBoUTh MOHATHS: CIydailHasi BETUYMHA, 3HAYCHUE CITy4YailHOW BEJIMYUHBI,
pacnpeneieHue BEpPOSITHOCTEN.

N3yyare 1 00CyXKIaTh NMPUMEPHl TUCKPETHBIX M HETPEPHIBHBIX CIy4YaiHbIX
BEJIMYMH (POCT, BEC UYeJNO0 BEKa, YHCIEHHOCTb HACEJIEHHUs, Jpyrue
U3MEHYMBBIE BEJIMYMHBI, pPacCMOTPEHHbIE B Kypc€ CTAaTUCTHKH),
MOJEJBHBIX CIIy4alHBIX BEIUYMH, CBA3AHHBIX CO CIy4YalHBIMU OIBITAMU
(6pocaHre MOHETHI, UTPATTBHON KOCTH, CO CIIy4aifHBIM BBIOOPOM H T. II.).
OcBauBarh NMOHATUSA: MAaT€MaTHYECKOE OXHIAHUE CIIy4alHON BEJIMYUHBI
KaK TEOPETHUYECKOE CPEIHEE 3HAYCHUE, TUCIEPCUS CIIy4alHOW BEINYUHBI
KaK aHaJIOT IUCIIEPCUH YUCIIOBOTIO Habopa.

Pemare 3a1aun Ha BBIUMCIIEHUE MAaTEMAaTUYECKOTO OKUJAHUS U TUCIIEPCUN
JUCKPETHOM CIIy4allHOM BEJIMYMHBI 110 3aJJaHHOMY PacCIpElEeIeHHIO, B TOM
4UCIIE 3a/1a4, CBSI3aHHBIX CO CTPAXOBAaHUEM U JIOTEPESIMU.

3HAKOMMUTBCS C MAareMaTHUYECKUM OXHMIAHUEM M JUCIEPCHEH HEKOTOPBIX
pacrpeneneHuii, B TOM YHUCJE PACHPEICICHUs CIy4ailHOM BEJIMYHUHBI
«4HUCIO YCIIEX0B» B CEpUU UCNbITaHUM bepHymn.

N3yyarh 9acTtoTy COOBITHS B TOBTOPSIIOIIMXCS CIIyYalHBIX ONBITAX Kak
CIIy4aliHYIO BEJIMYUHY.

3HaKOMUTBCS C 3aKOHOM Oonpmmx uncen (B ¢opme bepnymin): mpu
OOJIBIIOM YHCIIE OIBITOB YaCTOTA COOBITHS OJIM3Ka K €r0 BEPOSITHOCTH.
Pemars 3a1a4un Ha U3MEpPEHUE BEPOSITHOCTEN C IIOMOILBIO YaCTOT.
OO6cyxnaarh ponb 3akoHa OOJBIIMX YHUCET B OOOCHOBAaHMU YacTOTHOTO
METO/1a U3MEPEHHUsI BEPOSITHOCTEN.

OOcyxnarh 3akoH OOJBIIMX YHUCENl Kak IPOSBIEHHE CTaTUCTHYECKON
YCTOMYMBOCTH B M3MEHYMBBIX SIBICHHSX, POJIb 3aKOHA OOJBIIUX YHCEN B
IIPUPOJIE U B JKU3HHU YEJIOBEKA.

O0o01menne "u
cucreMarusanus

OmnucarenbHas
CIy4aifHOTO

[Ipencrasnenue
CTATUCTHKA.

JTAHHBIX.
BeposiTHOCTB

IToBTOpSATH N3y4EHHOE U BBICTPAUBATh CUCTEMY 3HAHHM.
Pemiare 3aaun Ha IPEICTABICHUE U ONIMCAHNUE JAHHBIX.
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HU3Y4YEHHOI0 COOBITHSL. DJIEeMEHTHI KOMOMHATOpUKHU. | Pemrarh 3a7aun Ha HaXOXJIE€HUE BEPOATHOCTEH COOBITHH, B TOM 4YHCIE B
marepuaJa (10 1) CrnyualiHble BEJIMUUHBI U PACTIPEETICHMUSL. OTBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHUSMH, BEPOSITHOCTEH
00BbEMHEHUS U NepecedeHrs: COOBITUI, BEIYUCIIATE BEPOSTHOCTH B OIBITAX
C CEepUsIMU CIIyYalHbIX UCIIBITAHUN.
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