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IlosicHuTEIbHAS 3aIIMCKa

OO0mas xapakTepucTuka yaeOHOro nmpeamera «MaremaTrukay
enu nzydyenus: yue6Horo mpeamera «MareMmaTukay

Mecro yuebHoro npeamera «MaremaTnkay B y4eOHOM IUTaHe
CopaepxaHue y9eOHOro IpeaMeTa

5 knacc

6 x1acc

Cogeprxanne yaeOHoro npeaMera «Aaredbpa»

7 Knacc

8 Kiacc

9 knacc

9 kmacc BTOpOro rojia o0y4eHus

CopaeprxaHue yueOHOro npeamMeTa «I eoMeTpusy

7 Kjacc

8 xmacc

9 xiacc

9 Kacc BTOpOro rojia o0y4eHust

Cozeprkanne yueOHOro npeamera «BeposSTHOCTh M CTATUCTHKAY
7 K1acc

8 Kiacc

9 xnacc

9 kJmacc BTOpPOro rojia o0y4eHus

IInaHMpyeMBIC PE3VILTATEI OCBOCHHS V‘I66HOFO npeaMera «MaTeMaTrka» Ha YPOBHE

OCHOBHOTI0 00111ero 00pa3oBaHus

JIngHOCTHBIC PE3yNbTATHI

MeTtanpeaMeTHbIE pe3yIbTaThl

[IpeameTHBIC pE3yIBTATHI

[IpenMeTHbIC pe3ynbTaThl yueOHOTO Kypca «MaTemMaTukay
5 xnacc

6 xIracc

Tematnueckoe maanupoBanue S knacc (170 gacoB)
Temaruueckoe mianuposanue 6 knacc (170 gacos)
[IpeameTHBIC pe3yabTaThl Y4eOHOTO Kypca «Anredpay

7 Kjacc

8 xImacc

9 xiacc

9 Kacc BTOpOro rojia 00y4eHust

Temaruueckoe maanuposanue 7 xnacc (102 gaca)
TemaTnueckoe naaHupoBaHue 8 kiacc (68 yacos)
Temaruueckoe mIanupoBanue 9 knacc (68 yacon)
TemaTnueckoe maaHUPoOBaHUE 9 Kiacc BTOporo roga ooyuenus (136 gacos)

[IpenmeTtHbie pe3ynbTaThl yueOHOro Kypea «I'eomeTpusi»

7 K1acc

8 Kiacc

9 xnacc

9 kJmacc BTOpPOro rojia 00y4eHHs

TemaTHueckoe naaHUpoBaHUe 7 kiacc (68 yacos)

Temaruueckoe mIanupoBanue 8 knacc (68 yacon)

TemaTnueckoe naaHupoBaHue 9 kiacc (68 yacos)

TeMmaTnueckoe IIaHUpOBaHue 9 Kiracc BToporo roga ooyuenus (34 gaca)
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[IpeameTHBIC pe3yabTaThl Y4eOHOTO Kypca «BeposSTHOCTh M CTATHCTHKAY
7 Kjacc

8 xImacc

9 xiacc

9 kacc BTOpOro rojia o0y4eHust

Temaruueckoe mIanuposanue 7 xnacc (34 gaca)

Tematnueckoe maanupoBanue 8 knacc (34 yaca)

Temarnueckoe mianuposanue 9 xnacc (34 gaca)

TemaTHueckoe naaHUPOBaHUE 9 Kitacc BTOporo roga ooyuenus (34 Jaca)
DopMbI KOHTPOJIS 3HAHUI

IIpunoxenne A

78
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Pabouas mporpamma (manee — Ilporpamma) mo mpeamery «MaremaTuka» aapecoBaHa
oOydJalomuMcss € HapymICHUsAMH ciayxa (BKJIIOYAas KOXJIEAPHO HMILIAHTHPOBAHHBIX ),
MOJIyJaroluM OCHOBHOE o0Omiee oOpa3oBanue. Ilporpamma paszpaboTana Ha OCHOBE
@denepanibHOTO  TOCYJApCTBEHHOTO  00pa30BaTENIbHOTO — CTaHJAapTa OCHOBHOTO  OOIIEro
obpazoBanus (I[Ipuxaz Munnpocsemienuss Poccun ot 31.05.2021 1. Ne 287, 3apeructpupoBan
Munuctepersom roctunnu Poceniickoit @enepanuu 05.07.2021 r., per. Homep — 64101) (nanee —
dI'OC O00), Konneniuu pa3zButusi MaTeMaTH4Ieckoro oopazoBanus B Poccuiickoit deneparun
(yrBepakneHa pacnopsbkenueM IIpaBurtensctBa Poccuiickoit @eneparun ot 24 nexadps 2013 r. Ne
2506-p), IlpumepHOi TpOrpamMMbl BOCHUTAHUS — C YYETOM IIPOBEPSEMBIX TpPEeOOBaHUN K
pesyabTataMm ocBoeHHs OCHOBHOH 00pa30BaTENbHOM MPOrpaMMbl  OCHOBHOTO — OOIIETo
o0OpazoBaHwUs.

IHosicHUuTeEIbHASA 32N CKA

Martemaruka, SBISIICH OJHHUM M3 CHCTEMOOOPA3yIOIIUX MPEAMETOB IIKOJIHHOTO
o0pa3oBaHUs, UTPAECT BaXHYIO POJb B JIMYHOCTHOM M KOTHUTHUBHOM Pa3BUTHUH OOYYAIOLIUXCS C
HapymieHusMu ciyxa. Coaep)kaHue JaHHOTO Kypca COJEHCTBYET pPa3BUTHIO JIOTHYECKOIO
MBIIUICHHSI, OBIIAJICHUIO PAIlIOHATHHBIMU CIIOCO0AMU U TPUEMAMU OCBOCHHSI MATEMATHUECKOTO
3HAHHSA, OCO3HAHUIO 3aKOHOB, KOTOpbIE JIE)KaT B OCHOBE M3y4aeMbIX SIBICHUN, a TakKke
CYILIECTBYIOIINX B3aUMOCBSI3EH MEXY SIBICHUSIMH.

3HauuTeNbHA POJIb Kypca MaTEMaTHKHU JJISl OBJIAICHUs O0OyUYaIOIUMUCS C HApPYLICHUSIMU
CIyXa COIMAIBHBIMU KOMIICTCHIIUSMH, BKIIOUash CHOCOOHOCTh peliaTh 3HAYMMbBIC IS
MOBCE/IHEBHOM JKM3HM YelIOBEKa MPAaKTHUYECKUE 3aJlaul, YMEHHUE UCIOIb30BaTh MIPUOOpETEHHBIE
3HAHUSA U U3YYEHHUs] OKpYXKaroLen JEHCTBUTEIbHOCTH.

Copep:xaHue Kypca MaT€MaTUKH SIBISETCS BaXXHBIM U JUISl YCHEIIHOTO OCBOEHUS
MPOrPaMMHOTO MaTepHalia o APYruM yueOHBIM AUCHUILTUHAM, IS MIPOJOHKCHHUST OOYUYCHUS B
CUCTEME HEIMPEPhIBHOIO 00pa30BaHus, AJis MOATOTOBKH MOAPACTAIOIIETO MOKOJICHUS K TPYI0BON
JEATEIIBHOCTH — B CBSI3U C HEOCIIOPUMOM POJIbI0 MATEMAaTUKH B HAYYHO-TEXHUUECKOM MPOrpecce,
COBPEMEHHOM NPOU3BOJICTBE, HAYKE.

OO0mas xapakrepucTuka yue0Horo npeamera «MaremaTuka»

VYyebnas aucnuruimHa «MaTtematrka ocBauBaetcs Ha ypoHe OOO mo Bapuanty 2.2.2
AOOII B mpoJOHTHPOBAHHBIE CPOKH: € 5 1O 9 KITacc BTOPOTO Tojja 00y4eHUs! BKIIOYUTEIBHO.

OCHOBHBIMU JIMHUSMHU COJIep’KaHus ydeOHoro kKypca B 5—9 kiacce BTOpOro romja
o0yueHHs SBISIOTCA cheayromue: «Yucna u BeIYUMCICHUA», «Anredpa» («Anredpandeckue
BBIPOKCHUS», «YPaBHEHUS W HEpaBEHCTBa»), «DyHkumm», «l'eomerpus» («'eomerpuueckue
¢urypel U ux cBoHcTBa», «V3MepeHHE TE€OMETPHYECKUX BEIUYMH»), «BeposarHocTs u
CTaTHCTUKAY.

Pa3ButHe ykazaHHBIX JUHUN OCYILECTBIAETCS MapajUieIbHO: KaX/as B COOTBETCTBUM C
COOCTBEHHOM JIOTMKOM, HO TIPU 3TOM B TECHOM B3aumojieicTBuH. Kpome Toro, nx oO0benuHsET
JIOTUYECKasl COCTABJISIIOIIAS, TPAIUIIMOHHO TPUCYIAs MaTEeMaTHKE M TPOHHU3BIBAIONIAS BCE
MaTeMaTU4YeCKHe Kypchl M cojaepkarenbHble JmHuH. ChopmynupoBanHoe Bo PI'OC OO0
TpeOOBaHUE «yMETh OMNEPUPOBATH TMOHITUSIMH: ONpPEICICHHE, aKCHOMa, Teopema,
JI0Ka3aTeNbCTBO; YMEHHE pacro3HaBaTh WMCTUHHBIE U JIOKHBIE BBICKA3bIBaHUS, MPUBOAUTH
MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH BEICKA3bIBAHUS U OTPHUIIAHUS BBICKA3bIBAHHIN OTHOCUTCS KO
BCEM Kypcam, a (OpMHUPOBaHHE JIOTUYECKUX YMEHHUH pacipeesieTcs Mo BceM rofgaM o0yueHus
Ha yposHe OOO.

B mpouecce ypokoB mMaTeMaTUKH OOydYarolIMecs C HApyLIICHUSMHU CIyXa 3HAKOMSTCS C
pa3HOOOpa3HBIMM MATEeMATHYECKUMU TIOHSATUSIMH W TEPMUHAMH, C MaTeMaTUYECKOM
¢dpaszeonorueii, 4TO MO3BOJSET CTUMYJIUPOBATH PEUYEBOE pA3BUTHE U TPEOJOJIEBATH €ro
HenoctaTtku. UM, HaoOopor, Omaromapst COBEpPIICHCTBOBAHMIO CJIOBECHOW pEUd MPOHCXOIUT
HauOoiiee TIyOOKOE M OCHOBATEIIbHOE OCBOCHHE MaTEMaTHYECKOTO 3HaHUs, (HOpPMHpPOBAHUE
a0CTPaKTHOTO MBINUICHHS. B MaHHOW CBS3W CYIIECTBEHHas POJb B OOYyUYEHHWH MaTeMaTHKe
MIPUHAJICKUT CJIOBY. B cooTBeTCTBHHM CO criennpuKoi 00pa3oBaTeIbHO-KOPPEKIIMOHHON PaOOThI
B XOJI€ YPOKOB MAaT€MAaTHKH IPEIyCMATPUBACTCS TNPEIbSIBICHHE BepOaTbHBIX HHCTPYKIIHA,
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MIOCTAaHOBKA CJIOBECHBIX 3aJad, MOOYXJCHHE OOyYaloIIUXCS K PacCyKICHHSIM BCIYX,
KOMMEHTUPOBAHHIO BBINOJIHAEMBIX JCUCTBUM, OOBSCHEHHIO OCYLICCTBIEHHBIX OIEpaIil.
VYuurens MOMKEH CO3/1aBaTh YCJIOBHUS, NMPU KOTOPBIX Y OOYUYaAIOIIUXCS C HAPYIICHHBIM CIYXOM
OyzeT BO3HHMKATh IOTPEOHOCTH B PEUYEBOM OOIICHUH ISl TOJYYEHHUS TOM WM WHOM
MaTeMaTHu4ecKoi nH(pOopMallnu, a TaKKe TUIAHUPOBAHMSI, BHITIOJIHEHHUS, TPOBEPKU MPAKTUYECKUX
JIEHCTBUM MAaTEMaTUYECKOI0 COAEPKAHMS.

KoruutusHas coctaBisitonias Kypca MaTeMaTUKH ITO3BOJISIET 00ECeUnTh Kak TpeOyeMblii
CTaHIAapTOM HeoOXOoAuMbIi (0a30BBI) ypOBEHh MaTEMaTHYECKOW TOATOTOBKH, TaK U
MOBBIIICHHBIA YPOBEHb, HEOOXOIMMBIH JIs1 YTIyOJIEHHOTO N3YUYEHHUS MTPEeIMETa.

Kypc Marematuku wuMeeT SpPKO BBIPAXKEHHYI0 BOCIUTATEIbHYIO HAMPaBICHHOCTb.
bnaronmaps pazHO0Opa3HBIM BUaM JIEATEILHOCTH U (popMaM opraHu3aIiiu padoThl 00y4JaIOIUXCs
Ha YpPOKax MaT€MaTHUKH IIPOUCXOJUT BOCHUTAHHUE LENECYCTPEMIEHHOCTH, BOJIM, HACTOWUYMBOCTH,
OCO3HAHHOI MOTPEOHOCTH JOBOAUTH HAUYaTOE JIEJIO0 /10 KOHIA. BBIMOMHSS Te UM MHBIE 3aaHUS,
oOydaromiyecss ¢ HapylmeHUsSIMU ClIyXa OCO3HAIOT, YTO HEOPEeKHOE OTHOIICHHE K pabore,
OTCYTCTBHE COCPEIOTOYEHHOCTHU IIPU PEIICHUN TPUMEPOB, 33/1a4, OCYIIECTBICHUH TpaduuecKIX
paboT u 1p. 00yCIIOBIMBAaET BOZHUKHOBEHHE OMIMOOK. OCYIIeCTBIAS ACATEIbHOCTh B IPYIIE, B
MOATPYIIAX, Mapax, 00ydJarIrecs: ¢ HapyIIeHUEeM cllyXa ydaTcsi 0eCKOH(IMKTHBIM crioco0am
penieHus mpoOJIEMHBIX CUTYAIUH, CIIOPHBIX BOMPOCOB, MPUHSATHIO HHOTO MHEHUS, YBAKCHHUIO K
TOYKE 3pEHUs APYroro uyeaoBeka.

ConepxaHue ypOKOB MaTeMaTHKH II03BOJIIET Takke OOeCleuyuBaTh ICTETUUYECKOE
BO3/ICIICTBHE Ha JIMYHOCTh, B YACTHOCTH, 3a CUET NPEIBSIBICHHS] aKKypaTHO BBIMOJHEHHBIX
TUIAKTHYECKUX TOCOOWA, aHanm3a W300paKeHWid, MPEICTaBICHHBIX B Y4YeOHUKE, BKIIOYAS
reOMETPUUYECKUI MaTepHall.

OcBoenne 00y4YalOUIMMHCA C HApyMIECHUSAMH ClIyXa IPOrpaMMHOIO MarepHuaia Io
MaTeMaTHKEe OCYIIECTBIISETCS MPEUMYIIECTBEHHO Ha YPOKax IO/ PYKOBOJCTBOM YYHUTEIS.
OpHako A7 MPOYHOTO OCBOCHUS COJEpKAaHUS Kypca TpeOyeTcsl MpeayCMOTPETh PEryssipHOe
BBIMIOJTHEHHE JIOMAIIHUX 3aJaHui, MCKIIoYas THU NPOBEICHHS KOHTPOJbHBIX paboT. Ilpu
OTIpeNIeICHUH CO/IepKaHMs U 00bEMA IOMAIITHETO 33aJJaHUs HEOOX0IMMO y4eCTh HeIOIyCTUMOCTh
neperpy3ku 00yJarmuxcs y4eOHbIM MaTepHUaIOM.

[Iporpamma BKJIIOYAET TEMATUYECKYIO U TEPMUHOJIOTHYECKYIO JIEKCUKY, KOTOpask JOJIKHA
BOWTH B CIIOBApPHBIA 3amac 00YyYarolmuXcsl ¢ HapyIIEHUSAMH Clyxa 3a CU€T IeJeHANpaBICHHON
0TpabOTKH, MPEKIE BCETO, 32 CUET BKIIOUEHHS B CTPYKTYPY CIOBOCOYETAHUH, MPEIOKEHHM,
TEKCTOB, B T.4. B CBSI3U C (DOPMYJIHMPOBKOI BBIBOJOB, BBIABMKEHHEM THIIOTE3, 0GOPMICHHEM
JIOTUYECKUX PacCyKJI€HUH, IPUBEJEHUEM JI0KA3aTEIbCTB U T.II.

Ipunyuner  peanrusayuu-o6pazosamenbHO-KOPPEeKYUOHHOU  pabomsl — HA  YPOKAX
Mamemamuxu.

B cootBercTBUU € mpunyunom uayuHocmu B XoJe 00pa30oBaTEIbHO-KOPPEKIIMOHHOTO
npoliecca mpeaycMaTpuBaeTCs, BO-TIEPBBIX, BBIOOP U MPEIbsIBICHUE MaTepraia B COOTBETCTBUU
¢ TpeOOBaHUSIMH M JIOCTHXKEHUSIMH COBPEMEHHOW HayKH, BKJIIOYasi MaTEeMaTHUKy, MEAaroruky,
Cyplonenaroruky u ap. Bo-BTopeix, mpuoOperaeMbie 0OYyYaIONIMMUCSA 3HAHUS JTOJDKHBI OBITH
CUCTEeMHBIMHU. BocnpusiTue HOBOro mpeacTaniseT co0oil mpoiecc, B KOTOPOM KaxKI0€ BIIEpPBBIE
OCBaMBaEMoOE SBJICHHE, TOT WMJIM WHOM HE3HAKOMBI OOBEKT paccCMaTpUBAIOTCS B CUCTEME
Pa3HOO0pa3HBIX CBA3EH C MHBIMU SIBJICHUSIMU M O0BEKTaMU: CXOIHBIMH U OTIIMYHBIMU. B-TpeTbux,
IPEIbIBISEMBIA MaTepHall JIOJDKEH OBITH JTOCTOBEPHBIM, pAcloiaraTh MOMJIWHHBIM HAYYHBIM
oOBsicHeHHEM. B KoppekunoHHO-00pa30BaTEIbHOM MIpOIECCe Ha YpOKax MaTeMaTHKU He
JIOIyCKAEeTCsl BYJIbrapu3alysl, Ype3MepHasl YIpOIIEHHOCTh U3JIOKEHUS 3HAHUN CO CCBUIKOM Ha
0COOEHHOCTH O0y4arouuxcs, 00yCclIOBICHHbIE HapyIIeHWEeM ciiyxa. B cooTBeTcTBUM ¢ JaHHBIM
NPUHIUIIOM MPEyCMaTPUBAETCSl BOIUIOLIEHNE MAaTEMaTUYECKUX MPEACTABICHUN U MOHSATUN B
TOYHBIX CJIIOBECHBIX 0003HauUEHUsX, omnpeseneHusax. Kpome Toro, BaKHbIM yCIOBHEM MPHUHIUIA
HAYYHOCTHU SIBJISIETCS Takasi OpraHu3anus o0pa30BaTebHO-KOPPEKIIMOHHOTO Mpoliecca, Korjua y
o0ydJaronuxcsi C HApyHICHUSIMH ciyxa (QOpPMUPYIOTCS aOCTpakiud U OO0O0OIIEeHHs Kak
AMIMPUUYECKOT0, TaK U TEOPETHUYECKOr0 TUMNA. DTO MPEANOJaraeT NOCTUKEHUE BHYTPEHHHX
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CBSI3€M M 3aKOHOMEPHOCTENW MaTeMaTUYECKUX SBJICHUM, OTHOILICHHH, 3aBUcUMOCcTel. HaydHocTh
B 00y4eHMH MaTeMaTHKe (anredpe, reoMeTpun) 00ecreunBaeTCs TAKXKe 3a CUET MPeI0CTaBICHUS
MaTepHuaa, Kacarllerocss HCTOPUYECKOTO Pa3BUTHUS 3TOM HAYKH U €€ COBPEMEHHBIX TOCTHKEHH.

B cootBercTBUM ¢ npunyunom passusaioujeco odyuenus TpeOyercs oOecrednBaTh
CTaHOBJICHHE I[IO3HABATENbHBIX U TBOPUYECKHX CIIOCOOHOCTEW OOy4aloluxcs, YIpaBleHHe
TEMIAMU U COACPXKAHUEM HUX MaTEMAaTUYECKOTrO PAa3BUTUSA 3a CYET COOTBETCTBYIOLIUX
BO3/IelicTBUI. B pe3ynbrare oOydeHne Oyner «BecTu» 3a coOoi passutue. [Ipu sTom TpedyeTcs
IpeabsBICHHE MaTepuajga ¢ y4€ToM OCOOBIX 00pa30BaTEeNbHBIX MOTPEOHOCTEH, pEUeBBIX H
MO3HABATENIbHBIX  BO3MOXKHOCTEHM, WHAMBUAYAJIbHBIX OCOOCHHOCTEH, oOydalomuxcs ¢
HapylIeHusAMH ciryxa. KpoMe Toro, npegycMaTpuBaeTcs BKIIOUEHUE B COAEPKAHUE YPOKOB Kak
PENPONYKTUBHBIX 3aJaHUM, TAK U CO3JaHUE CUTYallUi MTO3HABATEIIBHOTO 3aTPYIHEHHUS, 3aJaHUI
npoOJIeMHOTO XapakTepa. B 4ncie THIIOB 3agaHuii pe1ycMaTpUBAETCsl BRICOKUH yIENbHBINA BEC
TaKHX, KOTOpble TPeOYIOT aKTUBHOI'O UCIIOJIb30BAHUS CIIOBECHOM peUH.

C yuérom npunyuna éocnumuléaroweco 06yyeHus IpOrpaMMHBIN MaTepua J0JKEH ObITh
OpUEHTUPOBAH Ha pa3BUTHE Yy OOy4alOUIMXCSd C HaApYLICHUSIMH CIyXa TOJOKUTEIbHbBIX
MOpaJIbHBIX W HPABCTBEHHBIX KauecTB. Y4eOHBbIM Marepuajd Ha3BaHHOrO Kypca oOiagaer
3HAYUTEJIbHBIM BOCIUTATEIbHBIM MOTEHIMAIOM, B CBSI3M C Y€M JOJDKEH HCIIOJIb30BATHCS JIA
pacmMpeHuss  Kpyrosopa OOydYaloLIMXCs, pa3BUTHS  KYJIbTYpbl ~ YMCTBEHHOTO  TpyIa,
COBEpIICHCTBOBAHUS HABBIKOB pallMOHAIbHONW oOpranuzanmuu pabotel u np. K 3HaunMbIM
dakTopaM peanu3aluy MPUHIMIIA BOCHHUTHIBAIOIIETO OOYYEHHUS OTHOCATCS TiyOOKOe 3HaHHE
npeaMeTa yYuTeNeM, HHTEPECHOE U IOCTYITHOE JUIsl 00yJaroluXcs U3JI0KEHUE MaTepraa.

Ipunyun cea3u o00yyenuss ¢ oicusHvlo TpeOyeT, UYTOOBI TMPU OCBOCHHUM 3HAHUU
oOydaromuecss C HapyIIEHUSMU CIIyXa, C OJHOM CTOPOHBI, ONMUPAIUCh HA COOCTBEHHBIN
KU3HEHHBIM W mpakTudeckuid onbIT. C Opyroi CTOPOHBI, BaXKHO OOECIEYMBATH MPUBJICUCHHE
NpUOOPETEHHBIX 3HAHUW W YMEHUW B MOBCEIHEBHOW >KM3HEHHON MpaKTHUKE, B Pa3HBbIX BHUAAX
nesTenbHOCTH. IIpenycmarpuBaercss peryssipHoe O3HaKOMJICHHE OOydaroliuxcs € TeM, Kak
YeJIOBEK UCIOJIB3YET MaTeMaTHUECKHE 3HAHUS B Pa3IMUHBIX COLIUAIbHO-OBITOBBIX CUTYALIUSIX, HA
IIPOU3BOJICTBE U T.II.

Ipunyun npounozo yceoenus 3uanuii 0co60 3Ha4YMM B 00pa30BaTEIbHO-KOPPEKIINOHHON
paboTe B CBSI3U ¢ OCOOCHHOCTBIO OOYYAIOIIMXCA C HAPYLUICHHEM CIIyXa CPaBHHUTEIBHO OBICTPO
3a0bIBaTh OCBAaMBAaEeMblll y4eOHBIN MaTepual. B maHHOW CBsI3W IS aeKBaTHOTO OCO3HAHMS U
IPOYHOr0 3allOMHHAHUS Marepuaja TpeOyeTcs Omopa Ha BCE COXpaHHbIE AaHAIU3aTOPHI,
UCIIOJIb30BaHNE KHHECTE3MUECKUX OIIYIIEHWH B BOCHPUATUU MaTEeMaTHUYECKUX OOBEKTOB.
BaxHbIM Tak:ke sIBISETCS YBA3bIBaHHE BHOBb 3aIIOMUHAEMOI0 C PAHEE NOJyUYEHHBIMU 3HAHUSIMH,
BKJIIOUEHHUE HOBOTO 3HAHHUS B YK€ CIOXMBIIYIOCS CHCTEMY; pa3BUTHE CIIOCOOHOCTH K
OIOCPEIOBAHHOMY 3allOMHUHAHUIO, COBEPLICHCTBOBAHUE COOTBETCTBYIOLIUX MBICIUTEIBHBIX
npuémoB. Tpebyercss NpeaycMOTPETh CHUCTEMATUYECKOE HCIIOJIb30BAHUE YIPAKHEHUH Ha
MOBTOPEHUE U 3aKPEIUIEHNUE MPOIIEHHOT0 MaTepralla ¢ BKIIIOUEHUEM B ITIOBTOPEHUE JIEMEHTOB
HOBU3HBI.

Ipunyun ucnonv3osanus Ha2iA0HOCMU TIPElyCMaTPUBAET MOCTENECHHBIM Mepexoa OT
HaIJISIIHOCTU K CIIOBY, COYETAHHWE HArJIIJHOCTH CO CIO0BOM. Peanuzanus JaHHOTO NpHUHIMINA
TpeOyeT y4éra TOro, 4YTO HarJISIIHbIC BUABI MBIIIJICHHUS HAXOATCS B TECHOM B3aUMOJICHCTBHHU CO
CJIOBECHO-JIOTUYECKUM MBbIIUICHHEM. JlaHHOE B3aMMOJEHCTBHE HAYMHAETCA C MBICIEHHOIO
(bopMHpOBaHUs HAIJSIIHBIX 00Pa30B HA OCHOBE CIIOBECHOTO TEKCTa (HAIpuMep, YCIOBUS 3a/1a4H)
B (hopme mepeBoma Ha S3bIK 00pa30B COJEPIKAHMS ITOrO0 TEKCTa (3a7adyd) — YCTHOTO JHOO
IMCBMEHHOr0. B naHHOM cilydae HarysiiHBIA MaTepuall IPEACTaéT B BUJE BHELIHEH OIOPbI
BHYTPEHHUX JEUCTBUN, KOTOpHIC BBIMOJHAET OOYyYaromMiics C HAapyIIEHHBIM CIIyXOM O]
pykoBojcTBOM mexarora. Ilo Mepe oOBIaaeHHs MaTeMaTHYECKUMHU MOHATUSMH, aOCTPaKTHO-
JIOTUYECKUM MBIIIIJICHUEM TJIaBHOE COJIEp)KaHUE B 00YYEHHH MaTEeMaTHKU COCTaBJISIOT HE caMu
IpPEIMEThI, SBJICHUS, a CYIIECTBYIOIIME MEXAY HHUMH CBS3M W oOTHowmeHHs. OObruHOU
HaIrJSIIHOCTA  CTAHOBUTCS HEJOCTAaTOYHO, B CBSI3M C 4YEM BCTYNA€T B CWIY HPUHYUN
Mmooenupoganus. OH He MPOTUBOIIOCTABIIEH NMPUHIUIY HAarjasSAHOCTH, a SIBJSETCS €ro BhICIIEH
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CTyIeHbl0. briaronaps MoenupoBaHnio 00y4aroluecs ¢ HApYIEHUSIMU CTyXa B HarJIsAHOM BHJIE
(mocpencTBOM cxeMm, TpauKOB, UePTEIKEH ) OCBAMBAIOT METOIBI U CIIOCOOBI TO3HAHUS U3y4aeMBbIX
OTBJICUEHHBIX CBSI3€M U OTHOLIEHUI MEXK Iy IPEIMETAMM, SIBJICHUSMH, IOUCKA HOBBIX BHYTPEHHHX
OTHOLIEHUWHA H 3aBUCUMOCTEH. B CBOI0O ouepenb, HEYMEPEHHOE UCIIOJIb30BAHUE CPENICTB
HaTJISITHOCTU MOXET OTBJIEKAaTh O0y4aroUIMXcs OT MOCTaBICHHOMN Mepea HUMHU yueOHOU 3aauu.
B cooTBercTBUM € 3TUM HE MpeAyCMaTpPHUBAETCS 33J€pKKa Ha HATJSAHBIX (opMax OeicTBUH,
CIocoOOB BBIMOJIHEHMSI 3aJJaHUM B TEX Cy4asxX, KOrja y o0y4arouuxcs ¢ HapyluIeHUsIMHU cyXa
c(hOpMHUPOBAHBI MBICIICHHBIE 00pa3bl ATUX AeicTBri. OQHAKO TPH BOZHUKHOBEHUHU TPYTHOCTEH B
CBSI3M C OCBOCHHMEM MaTepHalia, IpeJICTaBICHHOIO B OTBICUEHHON (popme, mpeaycmaTpuBaeTcs
BO3BpAILIEHUE K HATJISTHO-TIPAKTUYECKON OCHOBE 3a/1aHMUSI.

Ilpunyun uHOUBUOYATILHO2O NOOX00a K 00yYaOWuUMCcs B YCIOBHUSX KOJJICKTHBHOTO
oOydeHHss MareMaTHUKe IMpeaycMaTpuBaeT y4€T TOTO, YTO YMCTBEHHBIE, pEYEBBIC,
KOMIIEHCATOPHbIE BO3MOKHOCTH O0YYarOIIMXCs ¢ HApYIICHUSIMHU ClTyXa pa3nyHbl. B 3T0if cBsi3n
TpeOyeTcss WHIUBUAyaTH3aus 3aJaHiii 10 KOJUYECTBY M COJIEPIKAHUIO, MPEIyCMAaTPUBAIOTCS
pa3IUYHbIE MEPBI MOMOIIHU Pa3HbIM 00yYaOLITIMCS.

IIpunyun onopwsi 6 0OyueHuu mMamemamuke Ha 300pogvle CUIbL 00yyaue2ocss Tpedyer
KOPPEKIMOHHOW HalpaBJIeHHOCTH 00pa30BaTeNbHOro npoiecca. Ody4daromuecs ¢ HapyleHUus MU
clyXa  OBJAJEBAIOT MAaTeMaTUYECKUMHU  3HAHUSAMH  MPEUMYIIECTBEHHO  IOCPEICTBOM
CIIyXO3pHUTEIBHOIO BOCIPUATHS y4eOHOro MaTepuajia ¢ aKTUBHBIM IPUBJICYEHHEM COXPAHHBIX
AQHAJIM3ATOPOB, TMOJKPEIUIsisi W PACIIUpss TOoJMydaeMmble 3HAHUS Onarojmaps MPaKTHYECKON
JEeSTeIbHOCTH, YyBCTBEHHO, JABUTATEIbHO, OCSA3aTEIbHO BOCIIPUHUMAsI MaTeMaTHYECKHUE OObEKTHI
U siBJIeHUs. Pa3zHoOOpa3HbIe BUBI JIEATEIBHOCTH, HATPYKasl pa3InYHbIC aHATM3ATOPHI, Yallle HX
COUYeTaHMs, MO3BOJIAIOT CO3/1aBaTh B CO3HAHUU OoJiee SCHbIE U MPOYHBIE OOpa3bl MOHATHUS
M3y4aeMOro MaTeMaTUYeCKOro Marepuarna.

Ipunyun  desmenvHocmHo20  nOOXo0a  OTPaKaeT OCHOBHYIO  HAaIllpaBICHHOCTh
COBPEMEHHOUW CHCTEMBbI O00pa30BaHHS OOYYAIOMIETOCS C HAPYIIEHHBIM CIyXOM, B KOTOPOH
NEeSTeNIbHOCTh paccMaTpuUBaeTcs Kak mpouecc GopMUpPOBaHMS 3HAHUM, YMEHUIN U HABBIKOB M KakK
yCIIOBHUE, 00ECTIEUNBAIOIEe KOPPEKIIMOHHO-PA3BUBAIOIIYI0 HAIIPABICHHOCTh 00pa30BaTEIHHOTO
npouecca. Ocoboe MecTo B peaau3alydd JaHHOTO MPHUHIMIA OTBOAUTCA MPEIMETHO-
MPaKTUYECKOW JESTENbHOCTH, KOTOpas paccMaTpUBAETCS KaK CpPEJACTBO KOPPEKIHH U
KOMIIEHCAIIH BCEX CTOPOH IMCUXUKU 00YUaIOLIErocsi C HapYIIEHHBIM CIIyXOM — B COOTBETCTBHH C
MICUXOJOTUYECKON TEOPUEH O NEATEIbHOCTHON IETEPMUHALUN IICUXUKH.

Ipunyun eduncmea obyuenus mamemamure ¢ pa3gumuem Cl108eCHOU pedu U Hepeyueablx
ACUXUYECKUX Nnpoyeccog OOYCIIOBICH CTPYKTYpOH HapylleHus, 0cOOBIMH 00pa3oBaTeIbHBIMU
NOTPEOHOCTAMU 00YYAIOIIMXCS C HApPYIICHUSIMH CiIyXa. B COOTBETCTBHM C 3TUM B XOJI€ YPOKOB
TpeOyeTcs ynensaTh BHUMaHUE pa0oTe HaJ MAaTEMATHUECKON TEPMHUHOJIOTHEH, pacIupsTh 3amac
MOJIEJIEl M BapUAHTOB BBICKA3bIBAHMN MaTEMAaTHYECKOro cojepxanus. OBlIageHHe CIOBECHOM
peYbI0 B XOJI€ YPOKOB MaTeMaTUKH (aireOpbl, TECOMETPHUH) SBISETCS YCIOBHUEM JallbHEHIIETo
W3Y4YEHUs 3TON TUCUMIUIMHBI, @ TAKKE OCBOCHUS HIMPOKOT0 KPyra MaTeEMaTUYECKUX U AKUTEHCKUX
MOHSITHIA, UCTIONB3YEMBIX B OOMXOJE.

[lenenampasieHHass paboTa MO Pa3BUTHIO CIOBECHOW peuyd (B YCTHOM W MHCHMEHHOM
dbopMax), B TOM YHCIE CIyXO3PUTEIHHOTO BOCHPHATHS YCTHOW pEYH, PEYeBOro CIyxa,
MIPOU3HOCUTEIIPHOM CTOPOHBI pedr (MPEXKAE BCETr0, TEMAaTHUUYECKOW W TEPMHHOJOTHYECKOU
JEKCUKH Y4eOHOU IUCIUIUIMHBI W JIEKCUKH TI0 OpTraHu3alud Y4eOHOH JesSTEIIbHOCTH)
IIPEAYCMaTpPUBAETCSA HA KAXIOM YPOKE.

B mporiecce ypokoB maremMaTuku TpeOyeTcss OTHOBPEMEHHO C Pa3BUTHUEM CIIOBECHOMN pedn
o0ecrieunBaTh pa3BUTHE Yy OOy4yaIOUIMXCS C HAPYIICHUSAMH CIyXa JPYruX TMCHUXUYECKUX
MpoIeccCoB. B 4acTHOCTH, MpenycMaTpuBaeTcsl PyKOBOJACTBO BHUMAHUEM OOYYaIOIIUXCS Yepes
MOCTAaHOBKY M aHaIM3 Y4eOHBIX 3aJ]lad, a TaKKe COCPEOTOUEHHUE U MOAJIep)KaHie BHUMaHUS 3a
CYET MPUBIIEYEHUS] CPEACTB HATJISHOCTH, BUIACOMATEPUATIOB, TOCTYMHBIX IO CTPYKType U
COJIEP’KaHUIO CIIOBECHBIX HMHCTPYKIUH. Pa3Butue mnamatu obOecreyuBaeTcsi MOCPEACTBOM
COCTaBJICHUS CXEM, aHAIM3a COJIePKaHUs TaOIUIl, TEKCTOBBIX 3a7a4. Pa3BUTHE MBIIIIICHUS U €T0
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omepanuii o0ecneunBaeTcs 3a CYET YCTAHOBJIGHUS IIOCJIEOBATEILHOCTH  BBIIOJIHEHUS
BBIUMCIUTENbHBIX JCHCTBHM, NPUYUHHO-CIEACTBEHHBIX CBs3edl u np. B oOpasoBarenbHO-
KOpPpPEKLIIMOHHOW paboTe cieayeT clenarh akIeHT Ha Pa3BUTUU y OOYYaroIIMXCS CIOBECHO-
JIOTHYECKOTO MBIIIJIeHHUs, 0€3 Yero HEeBO3MOXKHO IOJIHOLIEHHO pPacCyXkJaTh, AeNaTbh BBIBOMBI,
OCYIIECTBIISITh BBIIBI)KEHHE W MPOBEPKY rumore3. B naHHO# cBsi3u mporpaMMHBIN Matepuan
JOJKEH W3JIaraThbCsl yUYUTENEM SICHO, TIOCIEIOBATENBHO, ¢ BKIIFOUCHUEM CUCTEMBI apTyMEHTOB U
MOJIHBIM OXBaTOM TeMbl. BakHas poyib B pa3BUTHH Y OOY4YaIOIIMXCS C HApYIICHUSMHU CIyXa
CJIOBECHO-JIOTHUECKOTO MBIIIJICHUS TNPUHAUICKHUT OOCYKICHHIO U BBIBEJCHHIO (HOPMYII,
MOJICTTUPOBAHUIO MPAKTHYECKUX 3aJad C MOMOIIbI0 (OpPMYJI, BBIIOJIHEHHUIO BBIYMCIECHUN IO
dbopmynam u nip.

B coorBerctBUM ¢ mpuHyunom — uMmeHcugukayuu  peyesoco - 0OueHus
(KOMMYHUKAaTUBHOCTH) TpeOyeTcs cOo3[JaHue Ha YpOKax MaTeMaTHKH CHUTyalluid peueBOTo
obmenus. st atoro, kak u Ha stane HOO, BaXHO MPaKTUKOBATh pa3indHbie (POPMBI paOOTHI:
napaMu, MallbIMU rpynnamMu u ap. Jlanaeie Gopmbl paOOTHI, HAPSAY C HHBIMH, MO3BOJSIOT
OCYIIECTBIISAITh KOMMYHHMKAaTUBHOCTh y4e€OHOTO MaTeMaTH4YeCKOro Marepuaja U camoi
OpraHm3al  pabOTBl HA  ypOKE, AaKTUBU3HPOBATh  «MaTEMaTHYECKHiIl»  CIOBaph,
«MaTeMaTU4eCcKy0» (hpazeosiornio, COBEPIICHCTBOBATh Y OOYUYaIOIIUXCSl YMEHUS J0Ka3bIBATh,
paccyxnatb, (GOPMyIUPOBaTh BBIBOABI, HW3BJICKATh W AHAIM3UPOBATH HHOOPMAIIUIO
MaTeMaTHYECKOI0 COJEPKaHuUs.

B mporecce 00pa3oBaTebHO-KOPPEKIIMOHHOW pPAa0OTBl MOTYT OBITh HCIIOJIB30BaHbBI
nu(ppOBbIE TEXHOJOTUH, K KOTOPHIM OTHOCAT HWH(GOPMAIMOHHO-00pa30BaTeIbHbIE CPE/bl,
AIIEKTPOHHBI 00pa3oBaTENbHBIM pecypc, IUCTAHIMOHHBIE 00pa3oBaTelbHbIE TEXHOJOTHH,
3JIEKTPOHHOE 00YyUEHHE C OMOIIBIO UHTEPHETA U MYJIbTUMEINA.

[IpenmymnecTBaMu  MCTHONIB30BaHUS LU(MPOBBIX TEXHOJNOTW B  00pa3oBaTelbHO-
peabuIuTaIMOHHOM MpoIiecce SBISIOTCA JOCTYIMHOCTh, BAPHATUBHOCTD, HATJISIIHOCTh O0yUYEeHMUS,
oOpaTHasi CBSI3b YUUTEIS C 00YIAIOIIMMICS, TOCTPOSHUE UHANBUAYAILHON TPACKTOPHH U3YUSHUS
yueOHOro marepuaia, oOydeHrne ¢ IPUMEHEHUEM WHTEJUIEKTYaJbHBIX CUCTEM MOIACPKKU (AJis
ajanTanuyu yueOHOro maTepuaia K 0coObIM 00pa30BaTENbHBIM IMOTPEOHOCTAM OOYYaIOLIUXCH).
Opranuzanus oOydeHHss Ha OCHOBE LHU(POBBIX TEXHOJOTUN TMO3BOJSET aKTHUBU3UPOBATH
KOMIIEHCATOPHBIC MEXaHU3MBI o0yJaromuxcs, OCYILECTBIATh o0pazoBaTeabHO-
peabuIuTAIIMOHHBIM MpollecC Ha OCHOBE MOJIMCEHCOPHOTO MOAX0/1a K IPEOI0TICHUIO BTOPUUHBIX
HapyILIECHU! B pa3BUTHUU.

[HudpoBble TEXHOIOTUUM MOTYT HCIIOJIB30BAThCSI B PA3JIMYHBIX BapUAIUSAX: B BUJE
MYyJIbTUMEAMIHBIX TPE3CHTAlMH, KaK y4eOHMK U pabodas TeTpaab, B KA4eCTBE CIOBaps WU
CIPaBOYHHKA C YUeOHBIMU BUACO(DUIEMaMU, KaK TPEHAXKED [T 3aKpeTIEHUs] HOBBIX 3HAHUN WIIH
B BUJIE MPAKTUYECKOTO MTOCOOUSI.

Nudopmanmonno-oOpa3oBaTeabHas cpena 00pa3zoBaTeIbHOTO YUpeKIACHUS,
OpraHW30BaHHASI C UCMOJIL30BaHNEM ITU(POBBIX TEXHOIOTHA, JOKHA 00€CIIeYnBaTh:

— UHQOPMAIIMOHHO-METOAMYECKYIO TOJACPKKY 00pa3oBaTENbHOIO Mpolecca ¢ yuéToM
0c00BIX 00pa30BaTEeNbHBIX MOTPEOHOCTEH 00YUAIONINXCS C HAPYIIEHUEM CITyXa;

— IUIaHHpOBaHHWE O00pa30BaTENILHOTO TIpOIlecCa U €ro PecypcHOro oOecrnevyeHus B
COOTBETCTBUHU C (peliepaibHBIMHI TPEOOBAHUSIMU OCHOBHOTO 00IIIero 00pa3oBaHUS;

— MOHHUTOPHHI U (UKCAIMIO XOJla U pe3yslbTaToB 00pa3zoBaTENIbHOTO Ipoliecca IS
OTCIIC)KUBAHMSI JHMHAMUKH YCBOSHUS yUeOHOTO MaTepuaia 00yJaronuMICs C HApyIICHUEM CTyXa;

— Y4€T CaHMTapPHO-AMHUAEMHUOJIOTHYECKUX TPeOOBaHUN MPH OOYYEHHH IIKOJIHHUKOB C
OTpaHUYEHHBIMHA BO3MOKHOCTSIMU 3JIOPOBBS (C HAPYIIICHUSIMH CTyXa);

— COBpPEMEHHBIE MPOIIEAYPHI CO3IaHMs, TOUCKA, cOOpa, aHaIM3a, 00padOTKH, XpaHEHUS U
npecTaBICHHs] HHPOpMAIIHH;

— JIMCTAaHIIMOHHOE B3aUMOJICHCTBUE BCEX YYAaCTHHKOB OOpa30BaTEIbHOrO IMpolecca
(oOyuaromuxcsi € HapylIeHHeM cliyxa, HX poJuTeNei (3aKOHHBIX NpeAcTaBUTeNeil),
MeJaroruyeckux pabOTHUKOB, OPTaHOB YIPaBJICHUS B cepe oOpa3oBaHms, 0OMECTBEHHOCTH), B
TOM YHCJIE MIPU peaTn3aluy AUCTAaHIIMOHHOTO 00pa30BaHuUs.
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B pesynbTaTte ucnonab3oBaHUS LHU(PPOBBIX TEXHOJOTHI B 00pa30BaTelbHOM Ipoliecce y
00yJaromuxcst ¢ HapyLeHUeM ciryxa (popMHUPYIOTCS YeThIpe BUa HU(PPOBOI KOMIIETEHTHOCTH:

*uH(GOPMAIIMOHHAS W MEIUAKOMIIETEHTHOCTh (CIOCOOHOCTh paboTaTh € Ppa3sHBIMHU
U(PPOBBIMU pPECypcamn),

*KOMMYHHUKAaTHBHAs (CTIOCOOHOCTh B3aMMOJICHCTBOBAThH MOCPEACTBOM 0OJI0TOB, (POPYMOB,
4aTOB U JIp.),

*TeXHHUYECKas (CIIOCOOHOCTh MCIIOIB30BaTh TEXHUYECKUE U TPOTPAMMHBIE CPEJICTBA),

*I10TpedUTeNbCKas (CIOCOOHOCTD PelIaTh ¢ MOMOIIBIO HU(POBBIX YCTPOUCTB U HHTEPHETA
pas3nuuHbie 00pa3oBaTeIbHBIC 3a7a9H ).

Ienn usydyenus yueOHoro npeamera «MaremaTtuka»

Lenv yuebnoll Oucyuniunbl 3aKIIOYACTCS B 00CCIICYCHUH OBJIAJACHHUS 00YJArOITUMUCS C
HapYLIICHUSMHU CITyXa HEOOXOAUMBIM (ONpeieIsieMbIM CTaHIapTOM) YPOBHEM MaTeMaTHYECKOU
MOJTOTOBKU B €JMHCTBE C PA3BUTUEM MBIIICHUS U COLUATBHBIX KOMIIETEHIIUH, BKITIOYAs:

— (dopMupOBaHHE IIEHTPAIBHBIX MAaTEMAaTHYECKMX TMOHSATUH (YKCIO, BEIMYMHA,
reoMerpuueckas  ¢urypa, TepeMEHHas, BEPOATHOCTb, (YyHKIHUsA), 0OECIeUnBAIOITNX
PEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMaTHUECKOT0 00pa30BaHus 00YUaIOIIUXCS;

— IoJIBeJIeHNe 00yJarouXxcs Ha JOCTYITHOM JUISl HUX YPOBHE K OCO3HAHMIO B3aUMOCBSI3H
MaTEeMATHKU M OKPYKAIOIIEro MUpa, MOHMMAHHE MaTEeMaTHKHA KaK YacTH OOMIeH KyIbTYpbI
YeJI0BEYECTBA;

— pa3BUTHE MHTEIUICKTYQJIBHBIX M TBOPYECKHX CIIOCOOHOCTEeH O0Oyuarommxcs,
MO3HABATEJILHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHHUM, KPUTUYHOCTH MBILIUICHUS, HHTEpeca
K U3YYCHHUIO MAaTEMAaTUKH;

— (¢opMupoBaHue (QPYHKIMOHAIbHOW  MaTeMaTHYEeCKOW TIPaMOTHOCTH:  YMEHHS
pacro3HaBaTh MpPOSBICHUS MaTeMaTHYECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEAbHBIX JKU3HEHHBIX CUTYAlUSX U MPU U3YUYEHUU JIPYTHX Y4E€OHBIX MPEIMETOB, MPOSIBICHUS
3aBHCUMOCTEHl M 3aKOHOMEpHOCTEH, (OPMYIMPOBATh MX Ha S3bIKE MAaTeMaTHKH M CO3/1aBaTh
MaTeMaTUYeCKue MOJENH, NPUMEHATh OCBOEHHBIM MaTeMaTUYEeCKUM ammapaTr JUisl pelieHus
MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4, UHTEPIIPETUPOBATH U OIICHUBATH IMOJTYYCHHBIC PE3YIIbTATHI.

MecTto npeamera «MareMaTHKa» B Y4eOHOM IJIaHe

VYuebublil npenMer «MaremaTuka» BXOAWUT B NpEIMETHYIO oOiacTh «MaremaTtuka u
nH(popMaTHKay, ABISAACH 005S3aTEIbHBIM.

VY4eOusIif npeamer «MareMaTrukay SBISETCS OOIHUM TSl 00YJAIOIIMXCS C HOPMATHBHBIM
Pa3BUTHEM U C HAPYLICHUSIMU CITyXa.

Conepxxanne yweOHOro mpeamera «MaremaTtuka», mpeAcTaBieHHoe B Paboueit
nporpamme, cootBeTcTByeT PI'OC OO0, amanTUpoBaHHON OCHOBHOW 00pa3oBaTEIbHON
porpaMMe OCHOBHOTO 00111ero oopa3zoBanus (Bapuant 2.2.2).

5—-6 xmaccel — «MaremaTtuka» 5 yacoB B Hezenmo (170 yacoB B roj)

7-9 kmacc Broporo roga odydenus — «Anredpa»: 7 kiacc 3 yaca B Heaenmto (102 vaca B
ron); 8-9 kmaccax 2 yaca B Henento (68 gacoB B To1); 9 Kiacc BTOpOro rojaa oOydeHus 4 gaca B
Heznento (136 yacoB B roj)

B 7-9 xiacca BToporo roja ooyuenus — «I'eomerpusi»: 7-9 knaccax 2 gaca B Heaelnto (68
4acoB B roj); 9 kiacc BTOporo roja ooyuenus 1 yac B Henento (34 yaca B rox)

B 7-9 kyacca BTOporo roja o0ydeHust — «BepoaTHOCTh U CTaTUCTHKA»: 7-9 Kiacc BTOPOTO
roja o0yuenus 1 gac B Henento (34 gaca B rof).

Conep:kanue y4eOHOr0 nmpeamera

Conepxxanne yweOHOoro mpeamera «Maremartuka», mpeAcTaBieHHoe B Paboueit
nporpamme, coorBerctByer  DI'OC OO0, IlpumepHoil  aganTUPOBAHHOW  OCHOBHOM
00pa3oBaTebHOM MPOrpaMMe OCHOBHOT'O 0011Ier0 00pa3oBaHus (BapuaHt 2.2.2).

Conep:xxanue yueOHoro npeamera «MaremaTnka
5 KJIACC
(1-it rox o0yuenust Ha ypoBHe OO0O)
Harnsinnas reomerpus. JInnum v Gurypsl Ha MmiaoCKOCTH
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Harypanbnbie uncna. JIelcTBUs ¢ HATYpaIbHBIMUA YHUCIAMHU

Harnsinnas reomerpus. Tena u ¢urypsl B npocTpaHcTBe

OOBIKHOBEHHBIE IPOOH

JlecsTuunbie Apodu

Harnsnnas reomerpusi. MHOrOyroJibHUKU

O06o0mieHne 1 cucTeMaTu3alus U3y4eHHOro MaTepraa

Buowt oeamenvnocmu odyuarowuxca.

— 00Cy)KJIeHHE paccCMaTpUBAEMbIX MTOHATHH, (pOpMyTUpOBaHHE IPABUIT,

— BBIJICJICHHE (B COOTBETCTBHH CO CIIOBECHOM MHCTPYKIIMEH) U CIIOBECHOE 0003HAUYEHUE
NU300paKEHHBIX 0OBEKTOB;

— BBITIOJIHEHUE TpaPuIecKuX padoT (10 CIIOBECHON MHCTPYKIIMH, 00pa3Ily, 10 aHAJIOTHH U
ap.);

— BBITIOJIHCHHUE BHIYUCIICHUH B YCTHOW W MUCBMEHHOU (popmax;

— COCTaBJICHHE TJIaHa U 00CYXIEHHUE CII0C00a PEelIeHUs 3a/]auu;

— oOcyxieHne 1 BbIBO (hopmyd (popMyITsl TyTH U Ap.), 3SHAYCHUH BXOIAITUX B He€ OYKB;
HaXOXKJeHHE 0 (opMyIie yKa3aHHBIX JaHHbIX;

— MOCTPOEHUE JIOTUYECKUX LIETIOUEK MPH JI0Ka3aTeIbCTBE U JUAJIOTE U Ap.

TemaTH4eckasi 1 TEPMHUHOJIOTHYECKAS JEKCHKA

Cnosa u cnosocouemanus

Jlenenue, 1OKa3aTeIbCTBO, €AMHUIIBI U3MEPEHUs, 3a[aua, U3MEPEHUE JTMHBI CTOPOHBI,
KOOpPJMHATHBIN JIyd, KOOPAMHATHI, Jy4, MHOTOYTOJIbHUK, HaTypajibHOE YMCIIO, HEPABEHCTBO,
OTpEe30K (AJIMHA OTpe3Ka, KOHIIBI OTPe3Ka), INIOCKOCTh, MpsIMas, paBHbIE OTPE3KH, PACCTOSHUE
MEX1y TOUKaMH, TOUKa, TPEYTOJbHUK, IIKaA.

BykBeHHast 3amuch BBIPAKEHUS, BBIYMTAEMOE, BBIYMTAHUE, HAXOXKJICHHE 3HAYCHHMS,
NepUMEeTp, IUIOIIAAb, Pa3HOCTb, CBOMCTBA CJIOXKEHHUS W BBIYMTAHUS, CIaraeMble, CIIOKEHUE,
YHCIIOBOE BBIPAXKEHUE, YUCIIOBOE PAaBEHCTBO.

KBanpar, ky0, MHOXHUTENb, HAX0XK/IEHUE 3HAYEHHs MEPEMEHHOW, OCHOBAaHUE, OCTAaTOK,
NPOM3BEACHUE, CMBICI BBIPAXKEHUS, PACTIPEICTUTEIBHOE CBOMCTBO YMHOXKEHHUS, COYETATEIbHOE
CBOMCTBO YMHOKEHUS, CIIOCO0 HAXOXKACHUS IEJICHHS, CIIOCO0 HAX0XKICHUS] YMHOKEHHUS, CTETICHbD,
YMHOXXEHHUE, YaCTHOE, YIPOIICHUE BBIPAKCHUS, YTEHHE BBIPAKECHUH.

Ap, BepUIMHBI, BpeMsl, BBIYMCIIEHUS, TE€KTap, I'paHH, JACLUMETP, KBaJpaTHBIA MeTp,
KAJIOMETp, KyOW4ecKkuil caHTUMeTp, 00bEM KyOa, 0OBEM HW)KHEH TpaHH, MapajulesenuIie],
nepuMeTp KBajJpara, MEpPUMETpP NpsIMOYroJbHMKA, IUIOMAAs (KBagpara, HM)KHEW TpaHH,
MOBEPXHOCTH Ky0a, MOBEPXHOCTH Mapajuiesienunena, NpsSIMOYTOJIbHUKA), IMPOCTOH Crmocod
BBIUMCJICHHUS], TPSIMOYTOJIbHBIN MapalljieNienunes, paBHble GUrypsl, paccrosinue, péopa, hopmyia,
dopmyna miomanu, popmyna myTu.

Boigenenue uactu, BBIUMTAaHHME JpoOei, JeleHue Ha 4YacTH, JUaMeTp, Jpodu c
OJIMHAKOBBIM 3HaMeHarTeseM, JApoOb (IMpaBUiIbHBIE / HENpaBHIBHBIE JPOOM), 3amucCh ApPOOei,
3HaMEHaTeNlb, HAaXOXJCHHE 3HAa4eHHUs] OYKBEHHOTO BBIpaXXEHHS, OOBIKHOBEHHbIE ApOOH,
pacrionoxxeHue qpobeit, cioxeHue Ipodeid, cpaBHEHHE APOOei, IIEHTP Kpyra, YUCIUTENb, YTEHUE
Jpo0eH.

JlecaTUUHBIE JpOOM, JEleHUE IEeCATUYHOM ApoOM Ha HaTypajbHOE YHCIIO, 3alHCh
JECSTUYHBIX ApoOei, 3aiuch OOBIKHOBEHHOM IpOoOH B BUJIE IECATUYHOM, 3aHCh TPOU3BEACHUS B
BUJIC CYMMBI, HaXxOXJIeHHE APOOU OT YHCia, HAXOXKACHUE 3HAYCHUS OYKBEHHOT'O BBIPAXKCHMUS,
OKpPYTJIEHUE YHUCEJI, IEPEMECTUTENbHBIN U COYeTaTeIbHbINA 3aKOH CJI0KEHUS IECATUUHBIX JPOOeii,
NEPEMECTUTENILHBIA M COYETATEIbHBIN 3aKOHBI YMHOXKEHUS, MPUOIKEHHbIE 3HAYCHUS YHCEl,
cpenHee apupMeTHIEeCKOe, YMHOKEHHUE JECITUUHOM JpoOu Ha HaTypaJIbHOE YUCIIO, YpaBHUBAHUE
Yrcia 3HaKOB, YTEHHE JECATUYHBIX APOOEH.

W3mepenue yrioB, MUKPOKaIbKYJIATOP, HAX0XK/IEHUE YAaCTH OT YUCIIa, HAX0XK/IEHUE Yncia
II0 €r0 YacTH, MOKa3aHMs, OCTPOEHUE YIJIOB, TPAHCIOPTUD, Yroa (IPsSMOM, TYNOH, OCTpBIH,
Pa3BEPHYTHIN), YePTEKHBIA TPEYTOJIBHHUK.

Dpas3zvi
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A 6yny nepeyucisTh nepBbie 17 ynucen HATYypaabHOTO psjia.

S mory (roToB) IPUBECTU IIPUMEPHI IBY3HAUHBIX (TPEX3HAYHBIX, IECTU3HAYHBIX ) YU CEI.

Ham mpeacroutr (HyXHO, cieayeTr, HEOOXOAUMO) BBIOpATh EIWHUYHBIA OTPE30K U
OTMETHUTH Ha KOOPJMHATHOM JIy4€ TOUKU, KOOPJAUHATHI KOTOPBIX ...

OTtpe3ok AC pa3dbuBaeT NpsIMOYTOJIbHUK Ha JBa paBHBIX TpeyroiabHuka: ABC u ADC.

[Inomane Kaxx10ro TpeyroJibHUKA paBHA MOJIOBUHE IJIOMIAIU BCETO MPSAMOYTOIbHUKA.

KBagpar — 310 NpsAIMOYroJIbHUK C PABHBIMH CTOPOHAMM.

S wmory (xouyy, TOTOB) NPHUBECTH MPHUMEPHI TMPEIMETOB, KOTOpPhIE HMEIOT (GopMy
IPSIMOYTOJIBHOTO MapaJuleIeUIe 1a.

51 Mory OTBeTHTH Ha BONPOC O TOM, CKOJIBKO p&OEp W BEPIIMH y MPSIMOYTOJIHHOTO
napajuieienunesna.

[TpaBuiibHas poOk MeHbIIIe eNUHULIBL. HempaBuiabHast ApoOb OOJIbIIE WK paBHA SAMHHUIIC.

51 mory (roToB) NMPUBECTH MPUMEP YHUCIOBOTO BBIPAKEHUS M OOBSICHUTH, KaK HAWTH
3HAYCHHUE YHUCITIOBOTO BBIPAKEHUS.

51 xouy npuBecTH npuMep OYKBEHHOTO BBIPAKEHUS.

Mpl y3HAIM O TOM, YTO MPOU3BEACHHUEM ACCATHMYHOW OPOOM M HATYPAIBbHOTO YHCIIA
HA3bIBAIOT CYMMY CJIaraeéMbIX, KaX/10€ U3 KOTOPBIX PaBHO 3TON ApoOU, a KOJIUYECTBO ClIaraeMbIxX
PaBHO ATOMY HaTypaJIbHOMY UUCTY.

C mnomolIbI0 MHKPOKAJIbKYIATOpPa MOXKHO BBINOJIHATH pa3Hble apu@MeTHuyecKue
JEUCTBUS: CIIOKEHUE, BRBIUUTAHUE, YMHOXKEHHE, JICJICHUE.

Buisoowi

Jns cuéra mpeaMeToB NPUMEHSIOT HaTypajibHble yHcia. JIlo0oe HaTypanbHOE YHCIO
MOXXHO 3amucaTh ¢ momompio aecsatd nudp: ot 0 mo 9. Takas 3amuch 4Ywcesl Ha3bIBACTCS
necsatuyHoi. [locnenoBaTenbHOCTh BCEX HATypalbHBIX UMCEN — 3TO HaTypaibHbIN psg. Camoe
MaJI€HbKOE HATypaJIbHOE YMCJIO — €IMHULIA. B HaTypanbHOM Py KaXI0€ CIEAYIONIee YUCIIO Ha
1 6ombIe npenpiyniero. B HaTypaabHOM psiy He ObIBaeT HAMOOJIBILIETO YUCIIA, OH OECKOHEUEH.
[Mudpa 0 o3HavaeT OTCYTCTBHUE €IUHMII JAHHOTO pa3psjia B AecATHUYHON 3anucu yucia. [udpa 0
CIIY)KHT U JiJIs1 0003HAYCHHUS YHCIIA «HYJb». DTO 3HAYUT — «HU OAHOTO». Hyllb K HaTypaibHBIM
YyuCIaM HE OTHOCHT.

Ecnu npubaButh K HATYpaTbHOMY YHCITY €IUHUITY, YTO TONYUUTCS CIEIYIOIIEE 32 HUM
yucno. Yucenma, KOTOpbIE CKIAABIBAIOT, HA3bIBAIOT ClaraeMbIMU. YHCIIO, MOJydarolieecs MNpH
CJIOKEHHMH 3TUX YHUCEIl, — 3TO CyMMa.

Bripaxxenue, copepkaiiee OyKBbI, Ha3bIBaeTCsi OYKBEHHBIM BBIpa)KEHHEM. ByKBBI TyT
MOTyT 0003Ha4aTh paszHble MUGPHL. Ynciaa, KOTOPEIMU 3aMEHSIOT OYKBY, HA3bIBAIOT 3HAUYCHUSIMU
3TO# OYKBBHI.

Ms1 3HaeM pasHbIE CBOMCTBA CJIOKEHHs. BO-IEpBBIX, IIPU IEPECTAHOBKE CJaraeMbIX
CyMMa 4HCEJl HE H3MEHSETCA. JTO CBOWCTBO CIIOKEHHS HA3bIBAIOT IEPEMECTUTENBHBIM. Bo-
BTOPBIX, YTOOBI MPUOABUTH K YHCIYy CYMMY JBYX YHCEN, MOXXHO CHadayia mpuOaBUTh MEPBOE
cinaraemoe. [loToM K TMOJSydeHHOW cymMMe Hajo MPUOaBUTH BTOPOE cllaraeMoe. DTO CBOWCTBO
CJIOKCHHSI HA3BIBAETCS COUETATEIbHBIM. B-TpeTbux, OT mprbaBIeHUs HYIS YUCIIO HE U3MEHSICTCA.
3HAYUT, €CIU MPUOABUTH K HYIIO KaKoe-HUOYIb YUCIIO, TO MOJYYUTCS MPUOABIEHHOE YUCIIO.

[IpousBeneHne AByX 4YHMCEN HE M3MEHSETCS IPU IEPECTAHOBKE MHOXKUTEIEH. ITO
CBOMCTBO yMHOXXEHMSI Ha3bIBalOT MEPEMECTUTENbHBIM. UTOOBI yMHOXHTH YHCIO Ha
MPOU3BEJICHUE JIBYX YHMCEJ, MOKHO CHayalla YMHOXHUTb €ro Ha NEpBBIM MHOXHUTENb. [loToM
MOJIy4YEeHHOE TPOU3BEICHNE HAI0 YMHOXHUTh HA BTOPOU MHOKHUTENb. DTO CBOWCTBO YMHOXKEHUS
Ha3bIBAIOT COYETATEIHHBIM.

JleneHnne — 3TO JEUCTBHE, C IMOMOINBKD KOTOPOrO IO TMPOU3BEACHUID M OJHOMY W3
MHOKUTEJIEW HAaXOAAT OPYrod MHOXKHUTENb. UUCIO0, KOTOPOE AENAT, — 3TO AenuMmoe. Yucno, Ha
KOTOpO€ JIEJAT, — 3TO AeNnTenb. Pe3ynbrar neneHus — 3To 4yacTHOe. YacTHOe MOKa3bIBaeT, BO
CKOJIBKO pa3 JAeIuMoe OOJbIIe, YeM JeMuTelh. Hu 0THO YKo HeNb3s IeTUTh Ha HYIIb.
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C nomomnibto 1po0eii MOKHO 3amucaTh pe3ysbTaT JIENeHUs ABYX JIIOObIX HATypalbHBIX
ynces. Ecinu genenue BBIOIHAETCS HALIETIO0, TO YAaCTHOE SIBJISIETCS HaTypalbHbIM 4ucioM. Eciu
HAIEJIO Pa3/IeIUTh HEJIb3s, TO YaCTHOE — 3TO APOOHOE YUCIIO.

CMemanHasi 3alIMCh YMCIIa — 3TO Takasl 3aliCh, KOTOpPAsi COJACPKUT LIETYI0 U JPOOHYIO
4yacTH. /{151 KpaTKOCTH BMECTO «UHUCIIO B CMEIIAHHOM 3aIIMCH» TOBOPAT TaK: «CMEIIAHHOE YUCIION.
CMerIanHoe YHCII0 MOXKHO MPEACTABUTh B BUJIE HENPABUIIBHOM 1poou.

Uro06bl NpeaCcTaBUTh CMEUIAaHHOE YKCJIO B BUE HEMPABHJIBHON IpOOH, HAJO BBHIMOIHUTD
cienyromnme neiictBus. Bo-mepBbIX, yMHOXKHUTB €ro IIETYI0 YaCTh Ha 3HAMEHATEIb IPOOHOI 4acTH.
Bo-BTOpBIX, K MOJIYy4EHHOMY NMPOU3BEIACHHUIO HAI0 MPUOABUTh YUCIUTENTh IPOOHOM yacTu. B-
TPEThUX, HAJI0 3aIMCATh ITOJIYYEHHYIO CYMMY YHCIIUTENEM IpOOH, a 3SHaMeHaTeb APOOHON YacTH
HY>KHO OCTaBUTh 0€3 U3MEHEHHS.

YroObl YMHOXHTH JACCATHYHYIO JpoOb Ha HATypaJbHOE 4YHCIO, HaJ0 BBIIOJIHHUTH
cienyomue JneicTBus. Bo-mepBbIX, YMHOXUTh €€ Ha 3TO YMCIO, HE oOpalias BHUMaHUS Ha
3anaTy0. Bo-BTOpBIX, Ha/l0 B MOJYYEHHOM IPOU3BEACHUM OTIEIUTH 3alSATOW CTOJBKO LUGD
CIpaBa, CKOJIbKO MX OTAENIEHO 3alATOi B JAecATUYHOU ApoOu. UTOOBI YMHOXKHUTH NECATUUHYIO
npo6s Ha 10, 100, 1000 u Tak ganee, HaJO B ATOM APOOH NMEPEHECTHU 3aMATYIO Ha CTOJIBKO HUDD
BIIPABO, CKOJIBKO HYJIEH CTOMT B MHOKHUTEJIE ITOCIIE €JUHULIBI.

JUig u3MepeHus II0IAaAei 0Ib3YI0TCS TAKMMH €IMHULIAMU: KBaJPaTHBIM MIJIJTUMETPOM,
KBaJPAaTHBIM CAHTUMETPOM, KBAJpPaTHBIM JEUMMETPOM, KBaApAaTHBIM KuiomeTpoM. Hampumep,
KBaJpaTHBI METp — 3TO IUIOIIAJAL KBaJgpaTa co CTOPOHOM 1 MeTp, a KBajpaTHBIA MWIIMMETP —
3TO IJIOMIaAb KBajpaTa co CTOpoHOW 1 muuumerp. Ilnomanu mosed U3MepstOT B TeKTapax.
I'ektap — 310 TUIOmAAB KBajpaTa co ctopoHoi 100 merpos. Ilnmomanu HEOOMBIIMX Y4aCTKOB
3eMJIA U3MEPSIOT B apax. Ap (CoTka) — TUIomaas KBajapara co ctTopoHoi 10 MeTpos.

6 KJIACC
(2-it rox o0yuenust Ha ypoBHe O00)

HarypanbHble uncia

Harnsannas reomerpusi. @urypsl Ha IIIOCKOCTH

HpoOu

Bripakenus ¢ OykBamu

Harnsgnas reomerpus. Cummerpust. @urypsl B IpOCTPAHCTBE

[TonoxuTrenpHbIE U OTPULIATEIBHBIE YUCITA

Harnsannas reomerpus. IIpsimelie Ha II0CKOCTH

[IpencraBnenue qaHHBIX

O06o0mIeHne 1 cucTeMaTu3alus U3y4eHHOr0 MaTepraa

Buowt oeamenvnocmu odyuarouwuxca.

— 00bsICHEHHE 3HAUCHUS TOHATHI ((POPMYIHPOBaHUE ONPEACTICHHN );

— JI0Ka3aTeJIbCTBO U OMPOBEPKEHUE C IOMOIIbIO KOHTPIIPUMEPOB;

— peleHre TeKCTOBBIX 3a7a4y apupMETUIECKUMHU CIIOco0aMH;

— ¢hopMyIUpOBaHKE MPABWII (B paMKaxX W3y4EHHOTO);

— yTeHue (opodmUUEcKr U TpaMMaTHYECKU BEPHOE) MAaTEeMaTHUECKUX 3alnCeii;

— aHaliM3 TeKcTa 3a/Jayu, nepeopMyInpoBKa YCIOBHS, H3BICUYEHHE HEOOXOIUMOIl
uHpOpPMALIMK, MOJCTUPOBAHUE YCIOBHUSA TNPH TOMOIIM BHU3YaJIbHBIX OHOP (CXEM, PHCYHKOB,
peabHBIX MPEIMETOB);

— IOCTPOEHUE JIOTUYECKUX LIETIOYEK PACCYXKACHUI;

— KpUTHYECKas OLIeHKa M OOOCHOBAaHHE IIOJIy4YE€HHOTO OTBETa, OCYIIECTBICHHE
CaMOKOHTPOJIS;

— TMPOBEJIEHUE HECIOXKHBIX HCCIECJOBAaHUM — B paMKaXx H3ydeHHOro (B T.4. C
MCIIO0JIb30BAaHUEM KaJIbKYJIATOpPA, KOMIBIOTEPA);

— 10100p U MPUBEICHNUE TPUMEPOB C OMOPOH Ha COMMAIBHO-OBITOBOM OmbIT. 1 1p.

TemaTn4yeckasi 1 TEPMHHOJIOTHYECKAS JTEKCHKA

Cnosa u cnosocouemanus
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Hemutenu wu kpatHblie. OObIKHOBEeHHBIE apoow. [lpusnakum penmumoctu. Jlemurens
HATYpaJIbHOTO YMCIIa, KpaTHOE HATYPAILHOTO YUCIIA, OCTATOK, JEIMMOCTb, TPOCTHIC U COCTABHBIC
ymcna. Pa3noxeHne Ha MHOXKUTENH, Pa3IOKEHHUE Ha MPOCTbIe MHOXKUTENH, OOLINIl NenuTeb,
HauOONBIINK OOIIUI AETUTENbh HATYpaJbHBIX YHCeN. B3auMHO TpOCThIC YHCIlia, HAUMEHbBIIIEEe
HaTypaJlbHOE YHWCJIO, HauMEHbllee o0llee KpaTHOE HaTypalbHbIX 4Hceld. YucauTens,
3HaMeHaTesb, OCHOBHOE CBOMCTBO IpoOU, paBEHCTBO ApobOei, paBHas APOOk, NeIeHHE YHCIUTES
W 3HaAMEHaTess, COKpalleHue IpoOH, HEeCOKpaThmas ApoOb, HAWOOJBIIUKA OOIIMI JEIUTENb
yuCcIUTeNsl ¥ 3HamMeHarens. [lapel B3auMHO mpocThIX uyucen. OOmuUNA 3HAMEHATENb,
JOTIOTHUTEIbHbIE MHOKUTENN, HAUMEHBIINN OO 3HAaMeHaTeNb, HauMEeHblIee 0011ee KpaTHOe
3HaMmeHarens. JlecstuuHas apoOb. CpaBHeHME, CIOKEHHWE W BbIUMTaHHE aApoOeil. CpaBHeHHE
npobeil ¢ OJAMHAKOBBIMU YHCIUTENSIMH U pPa3HBIMU 3HaMeHaTensMmu. Jlpobu c¢ pa3HbIMU
3HaMeHarens M. HaxoxxieHue 3HaueHus BhIpaXeHUs. 3a1a91 Ha CTI0’KEHUE U BBIYUTAHUE IPOOCH.
Cwmemanable ymcna. [lepemecTuTenbHOE CBOMCTBO CIIOKEHHS, COYETATEIBHOE CBOWCTBO
CJIO’KEHUSI, CIIO’KEHHE LIETIBIX YaCTeH, CII0KEeHUE APOOHBIX YaCTeH, TpOOHbIC YaCTH, HENPaBUIIbHAS
Ipo0b, YUCIIOBBIE BBIPAKEHUS, YIPOIIEHHE YHCIOBBIX BBIPAKECHUM, OYKBEHHbIEC BBIPAKECHUS,
yrpolneHne OyKBEHHBIX BBIPXEHUH. YpaBHEHUs CO CMEIIAHHBIMH 4YuclIaMHu. Teopus ducen.
YMHOXUTh JIpoOb Ha HATypajdbHOE YHCIIO, YMHOXHTH ApoOb Ha 1poOb. I[IpomsBenecHue
YHCIUTENeH, Tpon3BeicHre 3HaMeHaTeneil. Haxoxaenue apoOu OT 4ncia, yMHOXKUTE IpoOb Ha
yucio. [Ipouentsl. CBOMCTBAa YMHOKEHHUS, pACHIPEACIUTEILHOE CBOMCTBO YMHOXKEHHS. CBOMCTBA
YMHOXXEHHUSI OTHOCHTEJIBHO CJOXeHUs. B3aumHo oOparnble uncna. [lenenue npobu Ha ApoOb.
Yucno obpaTHoe nenurtento. JlereHwe cMelmIaHHOro YHciia Ha JApoOb, JelieHWe CMEIaHHBIX
npo6eit. [1paBuino HaxOXIEHHUS YKCIa 110 JAaHHOMY 3HAYCHHIO ero ApoOu. YuciuTens 1poOHOTOo
BBIpQXCHHS, 3HAMEHaTelb JIPOOHOrO0 BBIPAKEHHUSA, VYIPOILIEHHE JIPOOHOrO BBIPAKEHUS.
Anrebpanueckue apobu. YucrnoBsle W OyKBEHHbIE BBIpaXeHHsS. YacTHOE IBYX 4YHCEI.
[Tponopuuu, KpailHuEe WieHbl TPOMOPLUHU, CPEIHUE WICHbI MPOMOPLUU, BEPHBIE MPOMOPIHH,
OCHOBHOE CBOMCTBO NPOMOPLMHU, MEPECTAHOBKA WIEHOB NPOMOPLHH, HEH3BECTHBIM UJIeH
nponopuuu. [IpsMo mpornopuroHalbHbIE BETUYUHBI, 00paTHO MPONOPIMOHATIbHBIE BEIUYUHBL.
Macmrab kapThl, OTHOIICHHE JUIMHBI OTPe3Ka Ha KapTe K JJIUHE OTpe3Ka Ha MECTHOCTH, JIJTMHA
OKPYXKHOCTH, IO b Kpyra, Iap, paauyc mapa, 1uaMeTp mapa, cepa.

Dpa3zvi

[Tokaxku (HamuIM, HA30BW, HAYEPTH ...); s (OH) Hamucayl (HAYePTHJI, PEUIWi, CAeas
BBIYUCIICHUS. . . ).

JIro6oe HaTypanbHOE YMCII0 UMEET OECKOHEUYHO MHOTO KPaTHBIX.

Ecnu 3anmch HaTypaldbHOTO YMClia OKaH4YMBaeTcs udpoit 0, To 3To uncio nenutcs 6e3
octatka Ha 10. Ecnm 3anmuck HaTypajabHOTO YMCIa OKAHYMBAETCS APYrod 1udpoit, To OHO HE
nenutcst 6e3 octarka Ha 10. OcTaTok B 3TOM Cilydae paBeH MOClIeAHeN [udpe yuca.

CoxkpaiieHueM IpoOHM Ha3bIBAIOT JAEJICHUE YHUCIUTENss U 3HaAMEeHaTens Ha UX OOIIMid
JEIATENb, OTIIMYHBIA OT €AWHHUIIBI.

Sl Hayuuncsi(acb) CpaBHHMBaTh, CKJIaJbIBaTh M BBIYMTATH APOOM C OJWHAKOBBIMU
3HAMEHATEIISIMH.

Korga s ymuoxan(a) npoObp Ha HaTypajdbHOE YHCIIO, YTO CHadaja Ha 3TO YHUCIO S
YMHOXWI(2) €€ YUCIUTENb. 3HAMEHATENb 51 OCTaBWI(a) 0€3 U3MECHEHHUS.

YacTtHoe BYX 4YHMCEN Ha3bIBAalOT OTHOLIEHHEM 3TUX yucesl. OTHOILIEHHE MOKa3bIBAET, BO
CKOJIKO TEPBOEC YMCIO OOJNBIIEr0 BTOPOTO WJIM KAaKyl0 YacTh MEPBOE YHCIO COCTABISET OT
BTOPOTO.

MpbI HaluK IpaBHJIa Pa3MEIEHUS YUCEeN B MOIYKPYyraX U BCTABUIIM HEJOCTAIOIIUE YUCIA.

JIpoOHBIM BBIpa)KEHUEM HA3bIBAIOT YACTHOE JIBYX YKCEN WM BBIPAXKEHHI, B KOTOPOM 3HAK
JeneHust 0003HavYeH 4epToil.

UYucna co 3HaKOM «+» Ha3bIBAIOT MOJIOKUTEIbHBIMHU.

Uwcna co 3HaKOM «—» Ha3bIBAIOT OTPULIATETHHBIMHU.

[TonoxxuTenpHOE HaMpPaBIECHUE OTMEUYAIOT CTPEJIKOM.
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KoopaunaTtHOM TIpsSMOIl Ha3bIBAIOT MPSMYIO C BHIOpAaHHBIMH Ha HEW Ha4yaJoM OTCUETa,
€AMHUYHBIM OTPE3KOM U HAIIPABIICHUEM.

Uucno, moka3pIBarolee MOJIOKEHHE TOYKH Ha MPSIMOM, HA3bIBAIOT KOOPAMHATON 3TOM
TOYKH.

[IpoTHBONONOXKHBIME YHCIIAMU Ha3bIBAIOT JBa YMCIA, OTIMYAIOIIMECS IPYr OT Apyra
TOJILKO 3HAKaMH.

[enpIMu yncIamMu Ha3bIBAIOT HATypaIbHbIE YHCIIA, TPOTUBOIIOIOKHbBIE UM yHciia U 0.

UToOBI CIOXKUTH JIBa OTPULIATEIHHBIX YMCIIA CHAYalla HAJO CIOXHUTh UX MOAYJH. 3aTeM
HAJI0 IOCTABUTh NEPE]] MOTYyYEHHBIM YHCIOM 3HAK «—».

UToOB! CIOKUTH JBa YHCIA C Pa3HBIMH 3HAKaMH, HAJ0 CHAadaia U3 OOJBIIETO MOIYIIS
ClIaraeMbIX BBIUECTh MEHBIIMHA. 3aTeM HaJ0 MOCTaBUTh NEpe] MOJy4YEeHHBIM YUCIOM 3HaK TOTO
CJIaraeMoro, MOJ1yJib KOTOPOTO OOoJIbIIIe.

YToObl IEpeMHOXKUTH 1BA YUCIIA C Pa3HBIMU 3HAKaMU, HaJI0 IEPEMHOKUTh MOJYJIU 3TUX
YHCell ¥ TTOCTABUTh NIEPe]] MOTYICHHBIM YUCIIOM 3HAK «—».

KopHu ypaBHEHUSsI HE U3MEHSIOTCS, €ClIU KaKoe-HUOY/Ib cllaraeMoe MEePEeHECTH U3 OJTHOM
YacTH YPaBHEHUS B JPYTYIO, U3MEHUB IIPH 3TOM €T0 3HaK.

JlBe mpsimble, oOpasymoolue Mpu [EePEUYUCICHUH TpsMble  YIJbl, Ha3bIBAIOT
MEPIICHIUKYISIPHBIMU.

Buvisoowl

Kaxxnoe umcno MOXXHO TPEACTaBUTh B BHJE CYMMBI IOJIHBIX JECSTKOB WM EIMHMII.
Hanpumep: 357 = 350 + 7, 1821 = 1820 + 1. Tak kak mojaHbIe IECATKHU IETATCS HA 5, TO U BCE
YUCJIO JIETUTCSA HAa 5 JUIIb B TOM ClIydae, KOTJa Ha 5 JETUTCS YUCIO €IUHMII. DTO BO3MOXKHO
TOJIKO TOT/a, KOT/1a B pa3psijie eAuHUL cTouT 1udpa 0 umu 5.

S y3Han(a) o ToM, 9TO €CIIK 3aMKCh HATYPAITBLHOTO YKCIIa OKaHYuBaeTcs nudpoii 0, To 3To
qucio aenuTes 6e3 octatka Ha 5. Ho ecnu 3amuch unciia OKaHYMBAETCS IPYTOM MU PO, TO YUCIIO
0e3 ocraTka Ha 5 pa3AeIUuTh HEBO3MOXKHO.

A 3naro (y3Han(a), 3amoMHmII(a), BEIYIHII(a), TOBTOPSIO), KaK HAWTH HAanOOJIBITUNA 00N
JENUTENh HATypalbHbIX yucel. CHauama pas3liokKUTh UX HA MPOCThie MHOXHTENU. [lorom u3
MHOJKUTENEH, BXOIAIIMX B Pa3NIO’KEHUE OJHOTO M3 3TUX YHUCEI, BBIYEPKHYTh T€, KOTOpPbIE HE
BXOJST B pa3jiokeHue Apyrux yucen. llocie 3Toro Hy>kHO HaWTHU MPOU3BEIACHUE OCTABIIUXCS
MHOHUTEJEH.

S monsin(a), yTo HaMOOIBIIEe YUCIO, HA KOTOPOE MOXKHO COKPaTUTh ApoOb, — 3TO
HauOOIbIINK OOUIHMH IenuTeh €€ YUCIUTENS U 3HAMEHATES.

S 3Hat0, 9TO 1S CpaBHEHUS (CIIOKEHUSI, BEBIUUTAHUS) IPOOEH ¢ pa3HbIMH 3HAMEHATEIISIMU
HAJ0 BBINOJHUTH clenayomue aeictBus. CHayana HYXHO TMPHUBECTH JaHHbIE ApoOu K
HaUMEHbIIeMy 00meMy 3HaMmeHarenro. [loToM HyXHO CpaBHUTH (CIOKHTh, BBIYECTD)
MOJTYYCHHBIC TPOOH.

A 3nato (moHs1(a), mpounTa(a), 3aMuIy BEIBOJ O TOM), YTO HAYAI0 OTCUYETA, WIIH HAYAIIO
KoopauHat, — Touka O um3obpaxaer Hynb. Yucino 0 He SABISETCS HHU TMOJOXKHUTEIbHBIM, HU
oTpunaTenbHbIM. OHO OTAEISET MOJOKUTENBHBIC YUCIA OT OTPUIIATETHHBIX.

C KoOpAuMHATHOW MPSIMOW MBI BCTpEYaeMCsl Ha ypoKaxX HMCTOPHH, KOrja padboTaeMm C
«qieHTOl BpemeHuy». [1lkana ¢ mMoNOKUTETPHBIMUA U OTPHUIIATETFHBIMUA YHCIAMHU U HYIEM €CTh Y
TEPMOMETPOB.

Mpbl [OpuUnLTA K BBIBOAY O TOM, 4YTO JJIs KaXJIOTO 4YHUCIA €CTh TOJIBKO OJIHO
IIPOTUBOMNOJIOXKHOE eMy uucio. Yucio 0 mpoTHBOMOI0KHO caMoMy cede.

S 3anmcan(a), 9T0 MOAYJIb YKCIA HE MOXKET ObITh OTPULIATENBHBIM. [[JIsI MOJIOKHUTETHLHOTO
yhclia M i HyJIs OH paBeH caMoMy 4uciy. /[ OTpuLaTeNnbHOro YWCiIa OH pPaBeH
IPOTUBOIIOJIOKHOMY 4yHciy. [IpoTHBOMONIOKHEIE YKCIIa HMEIOT paBHbIe Moaynu: [— a] = [a]

A BemonaWI(a) 3amanue. [lpu BBIMOMHEHWM 3aMaHUS s pacCykian(a) Tak: YTOOBI
pa3eNnuTh OTPHIATEIHHOE YUCIO HA OTPHUIATENIEHOE, HAJ0 Pa3feluTh MOIYJb IEIMMOr0 Ha
MOJyJIb J€ITUTES.
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51 moMHI0, 4TO MU AENEHUU HYJS Ha JI000€ YHCII0, HE PaBHOE HYJIIO, MTOJIY4aeTCs HYIb.
Ha nyns nenuth Henb3sl.

A pemmi(a) mpumep. [lpu pemenun s paccyxnan(a) Tak: €CIM BbIPAKECHHUE SBISETCS
MPOU3BEICHUEM YHCIIa U OAHOW WM HECKOJIBKHX OYKB, TO 3TO YHCJIO HA3BIBAIOT YHUCIOBBIM
K03 puImeHToM, Hin mpocTo KO3 GUIueHTOM.

Coaepixanue yueOHOro npeamera «AJjaredpa»
7 KJIACC
(3-i rox o6yuenusi Ha ypoBHe OOQ0)

Uucna u BeluncieHus. PalinoHanbHbIE YKciia. Y paBHEHHS C OJTHOW MEPEMEHHOM

Koopaunats! u rpaduku. OyHKIIUN

Anrebpanyeckue BbIpaXKEHUS

VYpaBHeHUs U HepaBeHCTBA. CHCTEMBI IMHEHHBIX YPAaBHEHUM

O06001eHre U cucTeMaTH3aIs U3Y4YeHHOTO MaTepraa

Buowt oeamenvnocmu odyuaroujuxca:

— 00BsICHEHHE 3HAYCHUS TTOHATHH ((OpMYITMPOBAHUE ONIPEICIICHUN ),

— JIOKa3aTeIbCTBO M OMPOBEPIKEHUE C TOMOIIBIO KOHTPIPHUMEPOB;

— peIlIeHHEe TeKCTOBBIX 33/1a4 apu(PMETHISCKUMHU CTIOCOOaMHU;

— (opmynupoBaHue MpaBuil (B paMKax H3y4eHHOT0);

—yteHue (OphOIMUIECKH U TPAMMAaTHUUECKH BEPHOE) MAaTEMATHYECKHUX 3aICeH;

— aHanW3 TeKcTa 3aaayu, mnepeGopMyIHpoBKa YCIOBHS, H3BICYCHHE HEOOXOIUMOI
uH(pOpMallii, MOJEIUPOBAHUE YCIOBHS MpPHU TOMOIIM BHU3YaJbHBIX OMOp (CXE€M, PUCYHKOB,
pealbHBIX MPEIMETOB);

— MOCTPOEHUE JIOTUYECKUX LIETIOUEK PACCYXKACHMUIA;

—KpUTHYECKas OLEHKa M O0OOCHOBaHHE MOJYYCHHOTO OTBETa, OCYLIECTBICHUE
CaMOKOHTPOJIS;

— TMPOBEIEHUE HECIOXKHBIX UCCICOBAHUA — B paMKaXx H3y4eHHOro (B T.4. C
HCIIOJIb30BaHUEM KaIbKYJIATOpPa, KOMIBIOTEPA);

— 11o00p ¥ MPUBECHHUE IIPUMEPOB C ONOPOI Ha COLUAIEHO-OBITOBOM ombIT. U 1ip.

TemaTH4eckasi U TEPMHUHOJIOTHYECKAS JIEKCHKA

Cnoea u cnosocouemanus

AnreOpandeckuii croco0 pemieHus 3aaad, OyKBEHHas 3aliCh CBOWCTB JEHCTBUM HaJ
YHCIIaMH, BBIYUCIICHHUS C PAIlMOHATBHBIMU YHCIaMH, Tpaduku, IpoOb, KOMOMHATOPHEIE 3a/1a4H,
KOOpJMHATHI, KOPHU YPaBHEHHSI, MHOTOUWICHbI, MHOXKECTBA TOYEK Ha KOOPAUHATHOM MJIOCKOCTH,
MHO’KECTBA TOYEK HA KOOPAMHATHOW MPSAMOi, oOpaTHas MPOMOPLHHUOHAIBHOCTh, OJIHOWICHBI,
NEepeCcTaHOBKHU, MpeoOpa3oBaHUEe OYKBEHHBIX BBIPAKEHMI, NPUBEEHUE MOJOOHBIX ClIaraeMbIX,
MPOU3BEICHHE M YAaCTHOE CTENEHEH, MPOIEHTHI, MpsMas MPOMOPIMOHATBLHOCTD, PACKPBHITHE
CKOOOK, pacCcTOSHUE MEXIy TOYKaMH KOOPAWHATHOM MpsSMOM, pelleHue 3ajad ¢ MOMOIIbIO
YpaBHEHUM, CBOWCTBA CTEMEHH C HATypaJlbHBIM [IOKa3aTelieM, CIOKEHHWE U BBIYUTAHUE
MHOTOYJICHOB, CpaBHEHHUE APOOEH, CTaTUCTUUECKHE XapaKTEPUCTUKH, CTENIEHb C HATypalbHBIM
noKasareseM, CTENeHb CTENEHH, IPOU3BEACHNUS U IPOOH, YMHOKEHHE OJIHOWIEHA (MHOTOUJICHA)
Ha MHOTO4IEH, ypaBHEHUE, POpMYJIbl KBaJipaTa CyMMBI U KBaJlpaTa pa3HOCTH.

Dpas3zvi

MBI BBISICHWIIN, KaKHe BETUYMHBI HA3bIBAIOT MPSMO MPOTOPIIHMOHATBHBIMHU.

51 Mory IpHUBECTH MTPUMEPHI MPSMO MPOTIOPIIHOHATBHBIX BETUYHH.

Mp1 cienanu 3anuch o01e GopMyIIbl IPsIMO MPOTOPIIUOHATBLHON 3aBUCUMOCTH.

S Mory (3aTpyIHSIOCH) C(HOPMYIUPOBATH CBOMCTBO MPSMO MPOMOPLIUOHATLHBIX BETHYNH.

S npuBen(a) npuMep NPOMOPIUH U Ha3Balla €€ KpailHUE U CpeHIE BETUUNHBI.

MpbI HaxOIWIM TUIOMIA L TPSIMOYTOJNbHUKA. [T 3TOr0 MBI M3MEpPUIIM €r0 CTOPOHBI, a
MOTOM TIEPEMHOKUIIU MOTYUUBIINECS YHCIIA.

Ha pucynke mbl Buaum rpaduk ¢ysxmuu y=rX. Ham HYXHO HOCTpOUTH rpaduk,
cuMMeTpuuHbIM gaHHoMy ocu Oy. Ham mpencrout 3amucats (opmynoit ¢yHkmuio rpaduka,
KOTOPBIN MBI [IOCTPOUM.
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MsI OyzeM pemiats cUcTeMy ypaBHEHHH CIIOCOOOM IOJCTAaHOBKH.
Mgl 3HaeM, 4TO CyMMa JIBYX ApoOeil, 3HaMeHaTeneM KOTOPbIX SBJISIETCS YUCIIo 3, paBHa 4.

o 1 o .
Pa3HocTb 3THX Ipobeii paBHA 1;. Hawm npencTonT HalTH YUCTUTENN 3TUX APOOEH.

51 cocraBmii(a) Mo PUCYHKY CUCTEMY YpaBHEHHIA.

Bui6o0wi

Anrebpa TecHO cBsi3aHa ¢ apudmeTrnkoil. OHa BO3HHUKIIA B IPEBHUE BPEMEHA B pE3yIbTaTe
MMOMCKOB OOIIMX CXEM peIIeHUs MOX0XKHX apupMeTHYecKuxX 3amad. EcTh nBa crmocoba 3ammcu
JIpoOHBIX YHcen. MIX MOKHO 3alKChIBaTh B BUJIE JECATHYHBIX U B BHJI€ OOBIKHOBEHHBIX APOOEii.
3HAYUT, HY’)KHO YMEThb CpaBHUBATh YMCJA, 3allMCaHHbIE B JII000M u3 3tux popm. HyxxHo ymers
IPOBOJIUTH BBIUMCIICHUS, €CIIM CPEIU YUCEell, C KOTOPHIMH HAJ0 BBIIOJIHUTH apu(pMETHUYECKHE
NEeICTBUS, €CTh U OOBIKHOBEHHBIE, U AecsITUYHbIe Apodu. C moHSATHEM APOOH CBSI3aHO MOHSITHE
nporeHTa. YToObl pemate 3aJa4d Ha MPOLEHTHI, HaJO0 CBOOOJHO MEPEXOAUTh OT Apoleil K
MPOIICHTaM B HA00OPOT — OT MPOIEHTOB K IPOOSIM.

Cpennee apudpmeTryeckoe psijia YMcel — 3TO YaCTHOE OT JCJICHUSI CyMMBI 3THX YMCEll Ha
UX KOJIMYECTBO.

Mopa — 3T0 4ncIIo psijia, KOTOPOEe BCTPEUYaeTcsl B 3TOM PsTy Yallle Bcero (Haubosee 4yacro).

Pazmax — 3TO OAMH W3 CTATUCTHYECKUX TOKaszaTeNed pa3inuums, Wid pa3zdpoca. ITo
Pa3HOCTh MEXAY HanOOIBIIUM U HAMMEHBIIIMM 3HAUEHUSIMH Psi/1a JaHHBIX.

dopmyna Twiomam NpsMOyroibHuKa — S=ab. OHa BbIpaKaeT COOTHOIICHHE MEKIY
IUIOMIAbI0 S M JUIMHAMHU CTOPOH a u D. [y HaxOXKISHMs IUIOLIaaM NPSIMOYTOJBHHKA HAJIO0
U3MEPUTH €r0 CTOPOHBI U MIEPEMHOKUTH OTYYUBLINECS YUCIIA.

@®opmyna MTyTH paBHOMEPHOTO JBMKEHUS — S=VI. OHa BBIpaXKaeT 3aBUCHUMOCTh
paccTosiHUA S OT CKOPOCTH JBHXKEHUS V U BpeMeHu t. DTO IJIaBHOE COOTHOIIEHUE MEXITY
paccTosiHEM, CKOPOCTbIO U BPEMEHEM JIBHKEHMS TO3BOJISIET 1O JIIOOBIM JBYM M3 YKa3aHHBIX
BEJIMYMH HAUTHU TPETHIO C IOMOUIBIO BBIYUCICHUM.

B ObITy Kax1blii yenoBeK (paKTUYECKH MOJIb3yeTcsl (GOpMYIONH CTOMMOCTHU MOKYNKH. s
3TOTrO II€Ha TOBapa YMHOKaeTcsl Ha KOJMYECTBO KYIUIGHHOro ToBapa. Hampumep, 1ieHa ogHoro
KHAJIOTpaMMa caxapa YMHOXAaeTCsl Ha KOJIMYECTBO KYIUIEHHBIX KuiorpammoB. Eciu croummocTth
nokynku o003HauuTh OykBou C, 1eHy ToBapa OYKBOH C, a KOJHMYECTBO KYIUICHHOTO TOBapa
OykBOI M, TO GOpMYTy CTOMMOCTH TIOKYITKA MOKHO 3amucarh Tak: C=cm.

[Ipu BbIYMCIEHUSAX 1O (GopMysaM BMECTO OYKB MOXKHO MOJCTaBISATh pa3HbIE UHCIHA.
Hanpumep, B popmyse S=Vt BpeMs U CKOPOCTh MOTYT MEHAThCA. B 3aBUCHMOCTH OT 3TOro Oyaer
MEHSTBCS paccTosHue. Takue N3MEHSIOIINECs BeIMYMHBI HA3bIBAIOT IEPEMEHHBIMHU BETUYMHAMHU.
BykBbI B hopMyiie, KOTOPBIMU OHU 0003HAYEHBI, HA3bIBAIOT IEPEMEHHBIMHU.

JIBe BeIMYMHBI HA3BIBAIOT PSIMO IPOMOPIUOHATIEHBIMU, €CJIA NP YBEIMUEHUU OJTHOU U3
HUX B HECKOJIBKO pa3 pyrast yBeJIMYUBACTCS BO CTOJBKO e pa3. OOpaTHO MPONOpLUUOHATBHBIMU
HA3bIBAIOT JIBE€ BEJIMYMHBI, IPHU YBEJIIMYEHUH OJHOM U3 HUX B HECKOJIBKO pa3 Ipyrasi yMeHbIIaeTCs
BO CTOJIBKO XK€ pa3s.

a C a_c o
Ecau oTHOIIIECHHE ; pPaBHO OTHOILICHUIO E ,TO paBCHCTBO ;:E HAa3bIBAIOT ITPOIMMOPLIHUCH.

Korna 3amauy pemaror anreOpandeckKuM CIOCOOOM, TO YCJIOBHE 3a/layM MPEXkJE BCEro
HEepeBOAAT Ha S3bIK MaTeMaTHKH. [lepBbIi mar Takoro mepeBoAa — BBEACHHE OYKBBI I
0003HaueHMsI KaKOH-TMO0 HEU3BECTHOW BEMYHMHBI. B pe3ynbrare nepeBoja 0ObIYHO MOTyYaeTcs
PaBEHCTBO, cojieprkaiiee OyKBy. DTO pPaBEHCTBO HA3bIBAIOT YPABHEHUEM.

8 KJIACC
(4-it rox o0yuenust Ha ypoHe O00O)

Anrebpanueckue BeipaxeHus. Anredpandeckas apodu

Yucna u Beruncnenus. KBajapatabsie KOpHU

@ynkiun. OCHOBHBIE TOHSATHUS

Yucna u BeraucieHust. CTeneHsb ¢ meIbIM oKa3aTeneM

O06o0uieHne 1 cucTeMaTu3alys U3y4eHHOro MaTepraa

Buowt oeamenvnocmu odyuarowuxca.
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— 00BsICHEHHE 3HAYCHUS TOHATHH ((OpMYIMPOBAHHUE ONIPEICIICHUN ),

— JIOKa3aTeIbCTBO M OMPOBEPIKEHUE C TOMOIIBIO KOHTPIPUMEPOB;

— peIlIeHHEe TeKCTOBBIX 33/1a4 apu(PMETHISCKUMHU CITIOCOOaMHU;

— (opmynupoBaHue MpaBuil (B paMKax H3y4eHHOT0);

— yreHue (0pPOIMUIESCKH U TPAMMATUUECKH BEPHOE) MAaTEMATHUUECKHUX 3aIHCEH;

— aHanW3 TeKcTa 3aJadyu, mnepeGopMyIHpoBKa YCIOBHS, H3BICYCHHE HEOOXOIUMOI
uH(pOpMallii, MOJEIUPOBAHUE YCIOBHS MpPHU TOMOIIM BHU3YaJbHBIX ONOp (CXEM, PUCYHKOB,
pealbHBIX MPEIMETOB);

— MOCTPOEHUE JIOTUYECKUX LIETIOUEK PACCyXKIACHMUIA;

— KpHUTHYECKas OIIeHKa M OOOCHOBaHHE TIIOJIyYEHHOTO OTBETAa, OCYIIECTBICHUE
CaMOKOHTPOJIS;

— TMPOBEIEHUE HECIOXKHBIX WCCICJOBAHUA — B paMKaX H3y4eHHOro (B T.4. C
UCIIOJIb30BaHUEM KaJIbKYJIATOpPa, KOMIBIOTEPA);

— 1o00p U MPUBEJCHHUE IIPUMEPOB C ONOPOI HA COIUAIEHO-OBITOBOM ombIT. U 1ip.

TemaTH4eckasi U TEPMHUHOJIOTHYECKAS JIEKCHKA

Cnoea u cnosocouemanus

AnreOpanyeckue JpoOU, BEPOSTHOCTh CIYyYaWHOTO COOBITHS, BBIHECEHHE OOIIEeTO
MHOKHUTENSI 32 CKOOKH, 3a7aua O HaXOXICHHHM CTOPOHBI KBaJpaTa, MppallMOHaJbHBIC UYHUCIA,
KBaJIpaTHbIE KOpPHH, KyOWUYECKHil KOpeHb, OCHOBHOE CBOWMCTBO JApoOH, mpeoOpa3oBaHUE
BBIPQXKCHHM, pPA3JI0KCHHE MHOTOWICHOB HAa MHOXHTEIH, DPA3J0KCHHE HAa MHOXHTEIU C
INPUMEHEHHEM HECKOJbKHX CIIOCOO0B, pEIICHHWE YpaBHEHHH € TMOMOINBIO pa3joKEHUs Ha
MHOKUTEJIHM, CBOMCTBA CTENMEHU C IMEIbIM IMOKAa3aTeleM, CIy4YallHble COOBITHS, CII0KECHUE
(BpIUMTaHUE) anreOpanyeckux APoOeH, crocoO TpyNMUpPOBKH, CTEMEHb C IEIbIM MOKa3aTeleM,
teopema Iludaropa, ymHOXKeHHE (neneHue) anredpandeckux apodei, GopMyiasl pa3HOCTH H
CyMMBI KyOOB, (popMmysa pa3HOCTH KBaJIpaToOB, 4acTOTa M BEPOSATHOCTb, YACTOTA CIY4alHOTO
COOBITHSI.

Dpas3zvi

Mpl 3anucanu pachpeeuTeIbHOe CBOWCTBO YMHOXKEHHS B TOM BHZAE, KaK OHO
MPUMEHSIETCS [T BHIHECEHHsI 00I1IEr0 MHOKUTENS 382 CKOOKH.

S mpountan(a) popmyny Tak: cymMMa KyOOB JBYX UYHCEN paBHA MPOU3BEICHUIO CYMMBI
9THUX YHCEJ ¥ HEMOJIHOI0 KBaJpaTa uxX pa3HOCTH.

51 Ha30BY MPUEMBI, TIPHU TOMOIIH KOTOPHIX MHOTOYWICH MOKHO Pa3NIOKUTh HA MHOKHTEIH.

Pa3noxxeHre Ha MHOXUTENU — 3TO OCHOBHAs 3a/laya TEOPUU MHOTOUJICHOB.

Bui6o0wi

CymecTByeT Lenbli psiJ NPUEMOB JJIs pa3sioKEeHHUs MHOTOYIEHOB Ha MHOKUTENH. OauH
U3 TaKkuX OPUEMOB — BBIHECEHHE OOIEro MHOXHUTENS 3a CKOOKH. JTO mpeoOpa3oBaHue
BBITOJIHSETCSI HA OCHOBE PaclpeAeNUTEIbHOIO CBOMCTBA — KaK M YMHOXXE€HUE MHOTOYJIEHA Ha
onHowieH. Ho B ciydae BeIHECEHHS 32 CKOOKH — 3TO CBOIMCTBO MPUMEHSETCS CIIpaBa HaJIEBO.

MBI paccMOTpenH pa3Hble IPUEMBI, TPU TOMOIIN KOTOPHIX MHOTOUWIEH MOYHO Pa3JI0KHUTh
HA MHOKUTEJH: BEIHECEHUE OOIIEro MHOXKHTENS 32 CKOOKH, ClIOCO0 TpYyMIUPOBKHU, TPUMEHEHUE
bopMyI COKpaIIEHHOTO YMHOKEHUS. B CI0XKHBIX ciIydasx HaJ0 MIPUMEHSATh HECKOIBKO MPUEMOB.
He cymectByeT 001ux mpaBuil [Ij1s1 yCTAHOBJICHHSI TOTO, KAKHUE CIIOCOOBI M B KAKOM MOPSIAKE HA0
NpUMEHITh. Takke He BCer/ia MOXKHO Pa3JIoKUTh MHOTOWIEH Ha MHOXKUTENH. Ho ecTh HEKOTOpBhIE
PEKOMEHIAlUU, KOTOPBIE HAJI0 YUYUTHIBATh. ECITM MOXHO BBIHECTH 332 CKOOKH OOIINIT MHOXKHUTEIIb,
TO 3TO HYXHO czenaTb. Hamo mnocMoTpeTh, MOXHO JIM BOCIOJB30BAThCS KaKOH-HUOYIb
dbopmymnoii: 1) ecnu uMeeTcss ABYWIECH, TO HAJIO0 MPOBEPUTH, MOXKHO JIM MPUMEHUTH (HOpMYITy
pa3HoCcTH (CyMMBI) KyOOB, 2) €Clii €CTh TPEXUWICH, TO HAJIO MPOBEPHUTH, MOKHO JIU CBEPHYTH €T0
B KBaIpaT ABywieHa. Eciu He ynaéTrcst npuMeHUTh (POpMyIbl COKpPAIIEHHOTO YMHOKEHHSI, TO HAI0
nornpoOoBaTh HCIOJIB30BaTh crnoco0 rpynmnupoBku. Korma pasnoskeHne Ha MHOXKHUTENIU
3aBEepIICHO, HA/IO TIPOBEPUTH MOIYICHHBIH PE3YIIbTAT C OMOIIBI0 YMHOKEHUSI.

9 KJIACC
(5-if ron o0yuenust Ha ypoBHe OO0)
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VYpaBHEHUS 1 HEPABEHCTBA. Y PaBHEHUS U CUCTEMbI YpPaBHEHHI

Anrebpanueckue BoipaxeHus. KBagpaTHbIil TpEXuiieH

VYpaBHEHUS 1 HEPABEHCTBA. Y PaBHEHUS U HEPABEHCTBA C OJTHOM MEPEMEHHOU

OyHKIMH U TpaduKu

O06001IeHre 1 cucTeMaTH3aIys U3Y4YeHHOTO MaTepraa

Buowt oeamenvnocmu odyuarouguxca:

— 00BsICHEHHE 3HAYCHUS TOHATHH ((OpMYITHMPOBAHUE ONIPEICIICHUN ),

— JI0Ka3aTeIbCTBO M OMPOBEPIKEHUE C TOMOIIBIO KOHTPIPHUMEPOB;

— peIIeHHEe TeKCTOBBIX 33/1a4 apu(PMETHISCKUMHU CTIOCOOaMHU;

— (opmynupoBaHue MpaBuil (B paMKax H3y4eHHOT0);

— yreHue (0pPOIMUIESCKH U TPAMMATUUECKH BEPHOE) MAaTEMATUUECKUX 3aIHCEH;

— aHaNM3 TEKCTa 3aJa4yM, MepeOopMyJIMpPOBKA YCIOBHS, H3BJICYCHHE HEOOXOIUMOM
uH(pOpMallii, MOJEIHUPOBAHUE YCIOBHS MpPHU TOMOIIM BHU3YaJIbHBIX OMOp (CXEM, PUCYHKOB,
pealbHBIX MPEIMETOB);

— MOCTPOEHUE JIOTUYECKUX LIETIOUEK PACCYXKACHMUIA;

— KpHUTUYECKas OIIeHKa M OOOCHOBaHHE IIOJIyYEHHOTO OTBETAa, OCYIIECTBICHUE
CaMOKOHTPOJIS;

— TpOBEIEHHE HECIOXKHBIX HCCIEIOBaHUI — B paMKaXx M3y4eHHOro (B T.4. ¢
HCIIOJIb30BaHUEM KaJIbKYJIATOpPa, KOMIBIOTEPA);

— 1o00p U MPUBECHHUE IPUMEPOB C ONOPOI Ha COLUAIEHO-OBITOBOM ombIT. U 1p.

TemaTu4yeckasi U TEPMUHOJIOTHYECKAS JTEKCHUKA

Cnoea u cnosocouemanus

I'paduk nmHEHHOrO YypaBHEHUS C JBYMS TEPEeMEHHBIMH, Tpaduk QyHKIIWH,
JICCTBUTENIbHBIE YMCIIA, OKA3aTeIbCTBO HEPABEHCTB, 33Jaud HAa KOOPIMHATHOM IUIOCKOCTH,
KBaJIpaTHbIE ypaBHEHHU, JUHEIHas (QyHKIUs, JTUHEHHOE ypaBHEHHE C JABYMS MEpEMEHHBIMU,
JUHEWHBIE HEPABEHCTBA, HEMOJHbIE KBaJpaTHbIC YpaBHEHMs, HEPABEHCTBA, pPAa3JIOKEHHE
KBaJIpaTHOTO TpEXUIeHa Ha MHOMKWTENM, pElIeHHE 3aJady C IOMOIIbI0 CHUCTEM YpPaBHEHMHIA,
pelIeHre CUCTEM YPaBHEHUN CITOCOOOM TOJICTAaHOBKH (CIIOXKEHUS), C TOYHOCTHIO JI0..., CBOWCTBA
HEPAaBEHCTB, CBOWCTBAa (PYHKIIMH, CHCTEMbl YPaBHEHUM, CIIOKHBIE 3KCHEPHUMEHTHI, (Qopmyia
KOpHEH KBaIpaTHOTO YpaBHEHUs, YTEHUE IPapUKOB.

Dpas3zvi

®ynkuus f Ha3zpiBaeTcs Bo3pacraroleil Ha MHOXKeCTBE X, €CIM OOJbIIEeMY 3HAYCHUIO
apryMeHTa COOTBETCTBYET OOJIbIIIee 3HAUCHHE (PYHKITUU.

Ecnmu Ha Bcelt obOmacTu ompeneneHuss (QYHKUMS BO3pacTaeT, TO €€ Ha3bIBaIOT
BO3pacTaroiei pyHKIuen, a eciii yobIBaeT — TO yObIBaroel (yHKIIUEH.

@DyHKIMIO, B3pacTalOUIyl0 HAa MHOXKECTBe X WM YOBIBAIOIIYyI0 Ha MHOXeECTBE X,
Ha3bIBAIOT MOHOTOHHOM (PyHKITMEH Ha MHOXKECTBE X.

Hawm HyXHO yka3aTb 00J1acTh OIpeaeseHust U 00JIacTh 3HaYeHUH QYHKINU. MBI JOIKHBI
HAWTH MPOMEKYTKH, Ha KOTOPhIX (GyHKIMs T yObIBaeT, BO3pacTaeT W COXpAHSET MOCTOSHHOE
3HaYCHHUE.

A roroB(a) (Mory, HE MOTY, 3aTPYAHSIOCH, XO4y) JOKa3aTh: ecinu 4ETHas (PyHKIUs
MOHOTOHHA Ha MOJIOKUTEIHHON YacTH 00JIaCTH ONPEACTICHHS, TO OHA UMEET MPOTHUBOIOIOKHBIN
XapaKTep MOHOTOHHOCTH Ha OTPULATENILHOM YacTH 00JIaCTH OMPEIECICHHUS.

Msl chopMynupoBaii ONpeAeseHHE Bo3pacTalome u yObiBaromed ¢GyHKIMA Ha
MHOkecTBe X. Ham HY>KHO NTpuBeCTH MTPUMEPHI BO3PACTAIOINICH U YOBIBAIOIIEH () YHKITAM.

51 mory O0OBSCHUTH, B YEM COCTOUT 0COOEHHOCTh rpaduka YETHON (QYHKIMU U TPUBECTU
puMepbl YETHOM U HEUETHOUN YHKITUH.

51 roTroB(a) OTBETUTh HA BOMPOC O TOM, Kakas (DYHKIIMSI HA3bIBAE€TCS OrpAaHHMYEHHON H
HEOTPaHUYEHHOM.

51 3aTpyAHSIOCH IPUBECTH MPUMEPH! QYHKIINU, OTPAaHUYCHHON CHU3Y.

Bui6oowi
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®Oyukius f Ha3pIBaeTCsI BO3pACTAOMICH HA MHOKECTBE X, €CJTH IS JTFOOBIX BYX 3HAUEHUI
aprymenTa X1 u X2 MHOXecTBa X, TakuX, 4To X2 > X1, BeInosHseTcs HepaBeHcTBO f(X2) > f(X1).
Oyukius T HaspiBaeTCsl yObIBaIOIICH Ha MHOXECTBE X, €CIM JUIsl JIFOOBIX JBYX 3HAUCHHIA
aprymenTa X1 u X2 MHOXecTBa X, TakuX, 4To X2 > X1, BeInosHsercs HepaBeHcTBo f(X2) < f(x1).

MpbI 3HaeM HEKOTOpbIE CBOMCTBa MOHOTOHHBIX (DYHKIUNA. MOHOTOHHAs (QYHKIHS KaXX0€
CBOE 3HaYeHHWE NMPUHHMAET JIUIIb MPH OJHOM 3HaueHWH aprymenrta. Ecimm ¢ynkmms y=f(x)
sBIsieTcsl  Bo3pactaromiei  (yObiBaromiei), To ¢GyHkuus Y=—f(X) sBusercs yOwiBaromiei
(Bo3pacraromieit). Cymma AByX Bo3pacTaronux (GYHKIMH SBISIETCS BO3pacTaromie GyHKIHeH, a
cymMMa JIByX yObIBaromux (GyHKIui siBisieTcs yoOwiBatomeit ¢pynkuueid. Ecnu 06e dynkuuu f u g
BO3pacTarolnue win ooe yosiBaroue, To Gyakims @ (x)= f(g(x)) — Bo3pacraroras Gpyrakius. Eciau

¢dyukuus y=Ff(X) MOHOTOHHA Ha MHOXKECTBE X M COXPaHSICT Ha 3TOM MHOXKECTBE 3HAK, TO (PYHKIIUS
1

9(x)= o) Ha MHOMXKeECTBE X UMeeT IPOTUBOMOJIOKHBIN XapakTep MOHOTOHHOCTH.

Oyuxkius f HassiBaeTcst uétHoM, ecnu s aro6oro X € D(F) Bepro pasencrso f(—x)=f(x).

Oyukius f HaspiBaeTcs HeuéTHOIM, eciu st arodoro X € D() BepHo paBencTBo f(—x)= —f(x).
9 KIIACC BTOPOI'O I'OJIA OBYYEHUA
(5-# rox o6yuenusi Ha ypoBHe OOQ0)

Yucna u BerurcieHus. JleicTBUTENbHBIC YHCa

YpaBHEHHs U HEPABCHCTBA. Y PAaBHEHUS U HEPABEHCTBA C ABYMS IIEPEMEHHBIMU

YucnoBsle mocae10BaTeNbHOCTU. ApudMeTnieckas 1 reOMeTprueckas porpeccuu

[ToBTOpenue, 0000IIEeHNE, CUCTEMATH3AIMS U3YYEHHOTO MaTepraa

Buowt oeamenvnocmu odyuarowuxca.

— 00BsICHEHHE 3HAUCHUS MTOHATHI ((POPMYIHpPOBaHUE ONPEACTICHHN );

— JI0Ka3aTeIbCTBO U OMPOBEPKEHUE C TOMOIIBI0 KOHTPIIPUMEPOB;

— peleHre TeKCTOBBIX 3a7a4y apuPMETHIECKUMHU CIIOcO0aMH;

— ¢hopMyIUpOBaHKE MPABWI (B paMKax W3y4EHHOTO);

— yTeHue (0podMUUECcKH U TpaMMaTHYECKU BEPHOE) MAaTEeMaTHUECKUX 3aInCeii;

— aHaliM3 TeKcTa 3a/Jayu, nepeopMyIHpoBKa YCIOBHS, H3BICUYEHHE HEOOXOIUMOI
uHpOpPMAaLIMK, MOJCTUPOBAHUE YCIOBHUSA TNPH TOMOLIM BHU3YaJIbHBIX OHOP (CXEM, PHCYHKOB,
peabHBIX MPEIMETOB);

— IOCTPOCHUE JIOTHUECKUX LEMOYEK PaCCyKICHUM;

— KpUTHYECKas OLIeHKa M OOOCHOBAaHHE IIOJIy4YE€HHOTO OTBETa, OCYIIECTBICHHE
CaMOKOHTpOJIS;

— TMPOBEJEHUE HECIOXKHBIX HCCIEJOBAaHUM — B paMKaXx H3ydeHHOro (B T.4. C
UCIIOJIb30BaHUEM KaIbKYIATOPa, KOMITBIOTEPA);

— 10100p ¥ MPUBEICHNUE TPUMEPOB C OMTOPOH Ha COMMAIBHO-OBITOBOM OmbIT. 1 1p.

TemaTH4yeckasi U TEPMHUHOJIOTHYECKAS JEKCHUKA

Cnosa u cnosocouemanus

Apudmerndeckass ~ Mporpeccus,  BEpOSTHOCTb,  BBHIOOPOYHBIE  HCCIICAOBAHMUS,
reoMeTpuueckas [Mporpeccus, THCTOrpamMma, TIpaduiyeckoe HCCIeOBaHUE YpaBHEHMS,
WHTEPBANLHBIN Psifl, KBaJpaTHUHash (PYHKIUS, KBapaTHBIC HEPaBEHCTBA, apadosia, mapadoIon,
MPOLEHTHI (IIPOCThIE, CIOXKHBIE), IPOrHO3, PAllMOHAJIbHBIE BBHIPAKEHUS, CUCTEMBbl YPaBHEHMUIA,
CUCTEMBl ypaBHEHUH C ABYMS IEPEMEHHBIMU, CTATHCTHUKA, CTATUCTHUYECKOE OIICHUBAHUE,
ypaBHeHUe (11eM1ble, IPOOHBIC), XapaKTePUCTHUKA pa30poca, YUCIOBBIC IMOCIEA0BATEIIBHOCTH.

Dpas3zvi

51 Mory OOBSCHUTH Ha TpUMEpe, Kak MocTpouTh rpaduk (yakmum Yy=f(—x) u rpaduk
dynkun y= —f(—x), 3Has rpapuk Gynkuun y=f(x).

Sl mory obocHOBaTh, Kak BBINOJHSETCA mocTpocHue rpadukoB ¢ynkuuu g=If(x)l u
g=f(IxI).

Ham Hy»)HO HalTH K03 PUIUEHTH KBaApaTHIHON QyHKIMH Y=ax>+ bx + ¢, 3Has, uTO €&
rpaduk npoxoaut uyepes Touku A (0;2), B (2;0), C (3;8).

Mpbl pemanu ypaBHEHHsS C OJHON IEpeCMEHOH, 00e 4YacTh KOTOPBIX OBbUTH IENBIMU
BbIpaXCHHUSIMH. Takue ypaBHEHUS HA3bIBAIOTCA LEIBIMU YPaBHEHUSIMHU.
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A mory/3atpynHsitock/He MOTY cpOPMYIIHMPOBATH ONpeIeSieHne TMHEHHOTO HEPABEHCTBA C
JBYMsI IEPEMEHHBIMU U TIPUBECTU TTPUMEPBHI.

S Mory/3aTpyaHSIOCh/HE MOTY OTBETUTBH Ha BOIIPOC O TOM, KaKyl (pUrypy mpencraBiser
MHOKECTBO TOYEK KOOPIWHATHOW IUIOCKOCTH, KOOPAWHATBHI KOTOPBIX — PEIICHUS CHUCTEMBI
JIMHEWHBIX HEPABEHCTB.

S mory narth ompeaeneHue Bo3pacraromieil (yObIBaroIiel) MOCIeNOBATEIBHOCTH U
MPUBECTH IIPUMEPHI.

A xouy chopmynupoBaTH TPUHIIUI MATEMATHUECKON HHIYKIUH.

S1 Mory OTBETUTH Ha BOIIPOC O TOM, B KAKHX IMPOMEKYTKaX TPUTOHOMETpUUECKHe (HyHKITUI
MPUHUMAIOT MOJIOKHUTETLHBIC 3HAYSHUS, 3 B KAKUX — OTPUIIATEIHHBIC 3HAYCHHSI.

51 Mory OOBSICHUTH, UTO Ha3bIBaeTCs MEepruoaAoM (DYHKUIMU U Ha3BaTh OCHOBHOM MEPHO
K10l TPUTOHOMETPHUYECKON (YHKIINU.

3HaHME 3aKOHOB TPUTOHOMETPUYECKUX (YHKIIMM TIOMOTaeT peliath MpocTenIne
TPUTOHOMETPUYECKHE YPaBHEHHS, YpaBHEHUS, B KOTOPHIX O] 3HAKOM TPUTOHOMETPUUIECKUX
GbyHKIMI comepxKarcs nepeMeHHbIE.

Buisoowi

DyHKIHIO, KOTOPYIO MOKHO 3a/1aTh GopMyIoii Buaa y=ax2+ bx + c, rae a# 0, Ha3bIBAIOT
KBaJPaTUYHON (PyHKIHEH.

JIro6yro KBaapaTHUHyro QyHKIHMIO0 Y=ax2+ bx + ¢ MOxHO 3a1aTh GopMyoii Buga y=a(X—
m)2+n.

PaccmoTpum BakHOE cBoMcTBO mapabonbl. [Ipu BpameHuu BOKPYT OCH CHUMMETPHH
napabona onuceiBaeT GuUrypy — mapadonous. Ecin BHYTPEHHIOIO MOBEPXHOCTH MapaboIouaa
cieNaTh 3epKabHOM 1 HAIIPaBUTh Ha HEE MyUYOK JTyuel, mapajulebHbIX OCH, TO OTPaKEHHBIE JIy4n
cobepytcst B oJiHOM Touke — (okyce. Ecinu mapabonndeckoe 3epkano HanpaBuTh Ha ColHIE, TO
TeMIiepaTypa B OKyce OKa)KeTCsl TAKOW BBICOKOH, YTO MOKHO OyAET pacIuiaBuTh Metaill. Ecim
MCTOYHUK CBETA IOMECTHUTH B (DOKYCE, TO OTPaKEHHBIE OT 3ePKAIbLHOI TOBEPXHOCTH Mapadoionia
Jy4Yd OKa3bIBAIOTCSl HAMPABICHHBIMU MapauIeIbHO €r0 OCH M HE PacceuBarOTCs. DTO CBOMCTBO
UCTIONIB3YETCSI PU U3TOTOBJIICHUU MTPOKEKTOPOB M AaBTOMOOMIBHBIX (ap.

Yrobsr moctpouts rpaduk pyakmum Y=If(x)l, ecau ussecren rpadpuk pynxiun y=Ff(x),
HYXXHO IIOCTaBUTh Ha MECTE Ty €ro 4acTh, Tae f(x)=0, u cuMMETpUYHO 0TOOPA3UTh OTHOCUTEIILHO
OCH X JPYTyIo ero 4acthb, riae f(x) )<O0.

Yrobsr moctpouts rpaduk pyakmum Y=If(x)l, ecau ussecren rpadpuk yaxiun y=Ff(x),
HY)KHO OCTaBUTh Ha MecTe Ty uacTh rpaduka ¢yHkumm Y=f(x), KOoTOpas COOTBETCTBYET
HCOTPHIIATCILHOW YacTH obaactu  ompeaeiaeHus (yaknun  Y=f(x). Otpa3uB 3Ty dYacTh
CUMMETPUYHO OTHOCHUTEIBHO OCH Y, TOJIYyYHUM JPYTYIO 4YacTh rpaduka, COOTBETCTBYIOIIYIO
OTPUIATENILHOM YaCTH 00JIACTH OIpEIeTICHUS.

[lenoe ypaBHEHUE C OAHOM MEPEMEHHON — 3TO YpaBHEHUE, JIEBAsI U IIpaBasi YaCTHU KOTOPOTO
— IIeJIbIe BRIPAKEHUSI.

[Ipu permenun 3aa4vl Mbl TPUMEHWIN Tpa@UUecKuil Crocod peuieHus] CUCTEMBI JIBYX
ypaBHEHUH C IByMs iepeMeHHbIMA. OH COCTOUT B TOM, UTO CTPOST Tpaduku 000MX ypaBHEHUN U
HaxXO0JIUT KOOPAMHATHI OOIMX TOYEK ATUX rpadukoB. Ho rpaduueckuii cnocod mo3BosisieT HauTH
pelIeHne CUCTEMBI TOJIBKO MPUOIKEHHO.

Jro6yro cuctemy ABYX JIMHEWHBIX YpaBHEHHH C JABYMS NEPEMEHHBIMH MOXXHO PEUIUThH
CIOCO0OM TO/ICTAaHOBKH MJIM CIIOCOOOM cioxkeHus. Ho mo-apyromy mpoucXoauT ¢ CHCTEMaMH
ypaBHeHUH 0osiee BEICOKUX cTeneHei. /[ Hux HeT o0mmx croco6oB pemeHus. JIUib HEeKOTophIe
U3 HUX MOXHO PEIIUTh CIIOCOO0M MOJCTAHOBKH MU CIIOCOOOM CIIOKEHUSI.

[TocnenoBarenbHOCTH, B KOTOPOM KaXKIBIM MOCISAYIOMIMN WIeH OOJIbIIE MPEIbIAYIIETO,
Has3bIBaeTcs Bo3pacraromeid. [locmenoBarebHOCTh, B KOTOPOW Ka)Ibli MOCIEAYIOIIUN YIEH
MEHBIIIE MTPEbIAYIIET0, Ha3bIBAETCs YOBIBAIOILIEH.

[TocnenoBarenbHOCTH (8N) Ha3bIBACTCS OTPAHMYEHHOW CBEPXY, €CIU CYIIECTBYET TaKOe
4uca0 M, 4To an < M npu JooM N.
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[TocnenoBarenbHOCTh (aN) HA3bIBAETCSl OTPAHMYEHHOM CHM3Y, €CIIM CYIIECTBYET TaKOe
YHCIIO P, 4TO an = P mpH Jr0O00M N.

[TocrmenoBarenbHOCTh, OTPaHUYEHHAsT CBEPXY W CHHU3Y, HA3bIBACTCS OTPAHMYCHHOM
MOCIIE0BATEIBHOCTHIO.

Kaxnpiii unen apudmeTndeckol mporpeccuu, HauMHas CO BTOPOTO, SBISCTCS CPEIHUM
apu(pMeTUYECKUM MPEIBIIYILIEro U MOCIeIYIOIIero YICHOB.

@OyHKIMs ¢ 00sacThio onpeneneHust X 1 00JacTbio 3HaueHU Y Ha3bIBaeTCst 00paTUMOH,
eci 00paTHOE el COOTBETCTBUE MEXIY MHOKECTBOM Y UM MHOKECTBOM X — (DyHKIIHSI.

Ecnmun ¢ynkuus f oOpatmma, To oOpaTHOe €i COOTBETCTBHE HAa3bIBAIOT (DYHKIHUEH,
obparnoii ¢pyukmuu f.

KoHeyHoe MHOXECTBO, B KOTOPOM YCTAHOBJIEH MOPSAJOK €ro 3JEMEHTOB, Ha3bIBaIOT
MEePECTAHOBKOM.

Coaepixanue yueOHoro npeamera «I'eomerpus»
7 KJIACC
(3-if ron o0yuenust Ha ypoBHe OO0)

[Ipocreitmme reomeTpuueckne GUTYpPhl U UX CBOHCTBA.

N3mepenne reoMeTpruuecKux BEIMUYUH

TpeyroapHUKH

[TapannensHbie MPsMBbIC, CyMMa yTJIOB TPEYTOJbHUKA

OKpy>XHOCTh U KpyT. ['eomMeTpruueckue mocTpoeHus

O06o0uieHne 1 cucTeMaTu3alus U3y4eHHOro MaTepraa

Buowt oeamenvnocmu odyuarowuxca.

— KOMMEHTHPOBaHHE (Pa3bsICHEHNE) 3HAYCHHSI OCBAUBAEMBIX TOHITHI; (DOPMYIUPOBAHHE
OnpeAeCHUN;

— m300pakeHHWe W pacrlo3HaBaHHE HM3y4aeMbIX (PUTYyp Ha Yeprexax; pelieHue 3aaad,
CBSI3aHHBIX C ATHUMH (pUTypamu;

— ¢opMynUpPOBKA U JOKA3aTEIbCTBO TEOPEM;

— penieHue 3aa4 B COOTBETCTBUHU C COACP>KaHUEM OCBAaMBAEMbIX TEMATUUECKUX Pa3/IEIIOB.
N np.

TemaTu4yeckasi U TEPMHUHOJIOTHYECKAS JTEKCHUKA

Cnoea u cnosocouemanus

AKcroMa napaiieNbHbIX MPSIMBIX, OMCCEKTPUCHI, BRICOTHI TPEYTOJIbHUKA, U3MEPEHUE, TYY,
MaciTabHas JTMHEWKa, MEIMaHbl, OTPE30K, MapauieIbHbIC TPsIMbIC, TIEPBBIA (BTOPOW, TPETHA)
NpU3HAK  PABEHCTBA  TPEYrOJbHUKOB, TPU3HAKK  TApaUIEIbHOCTH  JABYX  NPSMBIX,
NEPIEeHIUKYIApHbIE MpsMbIE, TMOCTPOCHHE TPEYrojJbHUKAa MO TPEM »dJIEMEHTaM, MpsAMas,
MPSIMOYTOJIBHBIE TPEYTrOJIbHUKH, COOTHOIICHUS MEXAY CTOPOHAMH W yIIaMH TPEYroJbHUKA,
CpaBHEHHE, CyMMa YTJIOB TPEYTOJbHUKA, TPEYTOJIbHUK, YTOJL.

Dpa3zvi

UYepes n100ble ABE TOUKH MOXKHO MTPOBECTU MPSIMYIO, HO TOJIBKO OJIHY.

A waueptwi(a) nmpsmyro u ormerwi(a) Ha Hed Touku A u B. Celiuac ¢ momomibio
MaciTabHou JuHelku st otMedy Touku C u D Tak, uro6s1 Touka B Oblna cepenunoit orpeska AC,
a Touka D — cepenunoii orpeska BC.

Cuauana mbl HaueptuM mpsmyro AB. Tlorom mpu momomu MacmTaOHOW JTUHEHKH
OTMEpHUM Ha 3Toil npsaAMoi Touky C — Takyro, yto AC=2 cM. ganplie Mbl ONPEAEINM, CKOJIBKO
TaKUX TOYEK MOKHO OTMETUTH Ha TipsiMoi AB.

Bui6oowi

['eomeTpus —3T0 01HA U3 caMBbIX APEeBHUX HayK. OHA BO3HUKIIA €11I€ 10 Hanen 3pbl. CI0BO
«TeOMETpHSI» B TEPEBOJIE C TPEUYECKOro s3blKa O3HAYaeT <«3emiiemMepue». Takoe Ha3BaHUE
OOBSCHSIETCS TEM, YTO 3apOXKJIEHUE T'€OMETPUM ObUIO CBS3aHO C PAa3HBIMU HM3MEPUTEIHHBIMU
pabotamu. DT pabOTHI BBIMOJIHSIN MPU Pa3METKE 3€MENbHBIX Y4acTKOB, MPOBEACHUU JOPOT,
CTPOMUTEILCTBE 3IaHUN U APYTHX COOPYKEHUM. B pe3ynbTaTe Takoh NesITeIbHOCTH MOSIBUIUCH U
MOCTETIEHHO HAKAIUIMBAJIUCh pa3HbIE TMpaBUia, KOTOPHIE CBSI3aHBI C TE€OMETPHUUYECKUMU
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U3MEPEHUSIMU U TOCTPOeHUAMU. Takum 00pazoM, reoMeTpHsi BOSHUKIIA HA OCHOBE MPAKTUUECKON
NesITeIbHOCTH JIoiel. B nanbHelineM oHa copMupoBaiachk Kak caMOCTOATENbHAs Hayka. OTa
HayKa 3aHUMaeTcs U3y4eHHeM reoOMeTpUIecKUX Quryp.

VYron — 310 reomerpudeckas purypa. OHa COCTOUT M3 TOYKH U JIBYX JIYU9€H, HCXOISIIUX
13 3TOM TOUKH. JIydn — 3TO CTOPOHBI yIIIa, a X O0IIee Hadyaao — 3TO BEpIINHA.

Cpenu mpeaMeToB, KOTOpPbIE HAC OKPYX AT, MHOTO OJWHAKOBBIX. Y HUX OJMHAKOBas
dopma, onuHakoBble pa3Mepbl. Hampumep, 1Ba OAMHAKOBBIX KapaHAalla, ABE OJWHAKOBHIE
TETpajy, ABa OJMHAKOBBIX 3epkana. B reomerpuu nBe (GpUrypsl, KOTOpbIE UMEIOT OJMHAKOBYIO
dbopMy U OIMHAKOBBIE pa3Mephl, HA3bIBAIOT PABHBIMHU.

JInst u3MepeHusi OTPE3KOB W HAXOXKJICHHUSI PACCTOSHUM Ha MPAKTUKE HCIOJIb3YIOT
pa3IMYHbIE €IMHMIBI H3MEpeHui. MeTp — 3TO craHmapTHas MEXAYHApOJHAs €IMHHUIA
u3Mmepenus. B onnom merpe 100 cantumerpoB. B onHom cantumerpe 10 mMumummerpos. Ilpu
U3MEpPEHUH HEOONBIINX PACCTOSIHUM, HAPUMEP, MEXAY TOUKaMU Ha JINCTe OyMaru, 3a eJUHUILY
WU3MEPEHUS IPUHUMAIOT CAHTUMETP WIIM MUJUTUMETP. PaccTosiHue Mex 1y mpeaMeTaMu B KOMHATE
U3MEPSIOT B MeTpax. PaccTosHMe Mexay Haceln€HHbIMM IYHKTAaMU U3MEPSIOT B KHWJIOMETpax.
Ucnonw3yrores u 1pyrue equHuibl u3Mepenus. Hanpumep, neuumerp, Mopckasi MUJIs.

OtMetrnM mO0OBIE TPU TOYKH, KOTOpBIE HE JIeKAaT Ha ofgHOW mpsmon. CoenquHuM HX
orpeskamu. [lomyunm reomerpudeckyro Gurypy. ITo TpeyroabHUK. Tpu OTMEUEHHBIC TOUKH —
3TO BepIIMHBL. OTPE3KU — 3TO CTOPOHBI TpeyrojdbHUKa. CyMMa JUIMH TPEX CTOPOH TPEYTOJIbHUKA
Ha3bIBACTCSI €T0 MEpPUMETPOM. J[Ba TpeyroiabHUKa MOXHO Ha3BaThb PAaBHBIMHU, €CIH MX MOXXHO
COBMECTUTH HAJIOKeHUEM. KaKIplil U3 3TUX TPEYTrOJbHUKOB MOKHO HAJIOKWUTh Ha JAPYTOHM Tak,
YTO OHHU TIOJIHOCTBIO COBMECTATCS. DTO 3HAUUT, YTO TOMAPHO COBMECTATCS WX BEPIIUHBI U
CTOpPOHBI. Takke NOnapHO COBMECTATCS U YIJIBI 3THX TPEYrOJbHUKOB. COOTBETCTBEHHO, ECIIH JIBA
TPEYroJIbHUKA PAaBHBI, TO 3JIEMEHTHI (YIJIBI U CTOPOHBI) OJHOTO TPEYTOJbHUKA PABHBI 3JIEMEHTAM
JpPYroro TpPEYroJIbHUKA. 3HAYUT, PABEHCTBO JBYX TPEYTOJIbHUKOB MOXXHO YCTAHOBUTBH, HE
HaKJIaJ(bIBasi OIMH TPEYTOJIbHUK Ha JIPYroi, a TOJIHKO CPABHUBASI HEKOTOPBIE UX AJIIEMEHTHI.

B martemaTuke kaxaoe yTBEp:KIECHHE, CIIPABEAJIMBOCTh KOTOPOTO YCTaHABIMBAETCS MPHU
MIOMOIIM PACCYKJCHUM, HA3bIBAIOT TEOpPEMOM. PaccyX IaeHus Ha3bIBalOTCS JOKa3aTeIbCTBOM
TEOPEMBI.

8 KVIACC
(4-it rox o0yuenust Ha ypoBHe O00)

YeTbIpEXYroJbHUKU

[Tnomanes. Haxoxaenue miomasaeii TpeyroJbHUKOB M1 MHOTOYTOJIBHBIX Guryp. [nomann
noJ00HBIX Uryp

Teopema [Tudaropa u Havaga TPUrOHOMETPUH

Teopema ®aneca u TeopemMa 0 IPONOPIIMOHATBEHBIX OTPE3KAX, MOAOOHBIC TPEYTOJIbHUKU

O06001IeHre 1 cucTeMaTH3aIs U3Y4YeHHOTO MaTepraa

Buowt oeamenvnocmu odyuarouguxca:

— KOMMEHTHpOBaHUE (Pa3bsICHEHNE) 3HAYCHHsI OCBAUBAEMBIX MOHITUI; (HOpMyIHpOBaHHE
ONPEACIICHUN;

— N300paKeHHE U PaClO3HaBaHUE U3y9aeMbIX (DUTYp Ha YepTEkKax;

— ¢opMyIUPOBKA U JOKA3aTEIBCTBO TEOPEM;

— penieHue 3a1a4 B COOTBETCTBUHU C COAECPKAHUEM OCBAaUBAEMbBIX TEMATUUECKUX PA3/EIIOB.
U np.

TemaTnueckasi H TEPMHHOJIOTHYECKAS JIEKCHUKA

Cnoea u cnosocouemanus

Bepumminbel  1oMaHOW, 3BEHBS JIOMAaHOW, KBaJpaT, MHOTOYTOJIbHUKH, OMNpPEACICHUE
MOOOHBIX TPEYTOJILHUKOB, MapajuieJorpaMM, IUIOMaas (MHOTOYTOJIBHUKA, MapaienorpaMMma,
TpPEeyrojbHUKa, Tpamelnuu), MOJOOHBIE TPEYTrOJbHUKHU, MPU3HAKU MOJ00US TpPEyroJbHHUKOB,
OPSIMOYTOJIBHUK, POMO, CMEXHBIC OTpPE3KH, COOTHOIICHUS MEXAYy CTOPOHAMH H YIJIaMu
IPsIMOYTOJIBHOTO TPEYTOJIbHKKA, TeopeMa, Teopema [Iudaropa, Tpanenus, 4eTbIpEXyTroJIbHUKH.

Dpa3zvi
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MpbI 3HaeM, 4TO MEpUMETp MapajienorpamMmma paseH 48 cM. Ham HY)KHO HaillTH CTOPOHBI
napajuiesiorpaMma, eciu 1) ogHa cropoHa Ha 3 cM Oousblie Apyroi, 2) pa3HOCTh JABYX CTOPOH
paBHa 7 cM, 3) ojlHa U3 CTOPOH B JiBa pa3a OoJbIie npyroi. byaem pemats 3amaqy.

Mpsl Oynem noKa3bIBaTh TEOPEMY / MPUCTYIMUM K JIOKA3aTelIbCTBY TEOPEMBI / JTOKaXeM
TeopeMy / HaM IIPEJICTOUT J0Ka3aTh TEOPEMY.

MpI Ha3BaJIM NIEPBHIA (BTOPOH, TPETUI) MPU3HAK 110100US TPEYrOJIbHUKOB.

Mpbl  paccMOTpenu pHUCYHOK, Ha KOTOPOM H300pak€H MHOTOYTOJBHUK. OTOT
MHOT'OYTOJIbHUK BBIITYKJIBIM, IIOTOMY YTO OH JIEKHUT IO OAHY CTOPOHY OT KaXXIOH IPSIMO,
MIPOXOJSIIEH Yepe3 JBE €ro COCEAHUE BEPIIHUHBI.

Bu1600u1

OTpe3ku, U3 KOTOPBIX COCTaBJEHA JIOMaHas, Ha3bIBAIOTCS €€ 3BEHbAMM. KOHIBI 3THX
OTPE3KOB — BEpIIUHBI JoMaHOH. CyMMa JUIMH BCEX 3BEHbEB HA3bIBACTCS JUTMHOM JTOMaHOM.

Ecnu HecMmexHbIe 3BeHbs 3aMKHYTON JIOMaHOW HE UMEIOT OOLIMX TOYEK, TO 3Ta JIOMaHast
Ha3bIBAETCSI MHOTOYTOJIbBHUKOM. 3BEHbsI JIOMAaHOH Ha3bIBAlOTCS CTOPOHAMHM MHOTOYI'OJIBHUKA.
JnrHa 1oMaHO# Ha3bIBAETCS MEPUMETPOM MHOTOYT'OJIbHHKA.

JIBe BepHIMHBI MHOTOYTOJbHHKA, TPUHAJJICKAIINE OJHOW CTOPOHE, Ha3bIBAIOTCS
coceqHUMHU. OTpe30K, KOTOPBI COeNUHAET JIBE JI00bIe HECOCEIHNE BEPIINHBI — 3TO JUaroHallb
MHOT'OYTOJIbHHUKA.

JIto00if MHOTOYrOJIBHMK pa3AeiisieT IJIOCKOCTh Ha ABe dYacTh. OgHa 4YacTh — 3TO
BHYTpEHHSIs1 0071aCTh MHOTOYTOJILHUKA, & APYTasi — BHEIITHSS.

MHOroyroiabHUK Ha3bIBa€TCs BBITYKJIBIM, €CJIM OH JIEKUT IO OAHY CTOPOHY OT KaXKIO0M
IIPSIMOM, POXOIAIIEH Yepe3 IBE €ro COCEHUE BEPIINHBI.

Kaxnapiii 4yeTblpéXyroibHUK uMeeT 4 BepuiuHbl, 4 CTOPOHBI W 2 auaroHanu. JIBe
HECMEXHBIE CTOPOHBI YETHIPEXYTOJIbHUKA HA3bIBAIOTCS IIPOTUBOIOIOKHBIMU. JIBE BEpILIUHEI, HE
SBIISIOIIMECS COCETHUMHU, TOKE HA3bIBAIOTCS IPOTUBOMOIOKHBIMU. YeThIPEXYTONbHUKN OBIBAIOT
BBINTYKJIbIE U HEBBINYKJIbIe. Kaxknast iuaroHaib BRITYKIOTO YETHIPEXYTOJIbHUKA PA3CISIET €r0 Ha
J1Ba TpeyroyibHUKa. OqHa U3 IUAaroHauie HEBBITYKIIOTO YETHIPEXYTOJBbHUKA TAKKE pa3ieisieT ero
Ha J[Ba TPEYTOJbHUKA.

[TapamenorpaMM — 3TO YETBIPEXYTOJIBHUK, Y KOTOPOTO IPOTHUBOIIOIOKHBIE CTOPOHBI
NOoNapHO MapajulesibHbl. B mapanienorpamme MPOTHBOMOJOXKHBIE CTOPOHBI paBHbI U
IIPOTHUBOIIOJIOKHBIE YTy paBHbL. J(MaroHanu mapamiesorpaMMa TOYKOW NMEPECEUEeHUs JEIATCS
IIOTI0JIaM.

Tpaneuus — 3To 4eTBIPEXYTOJIBHUK, Y KOTOPOTO JIBE CTOPOHBI NapaJUIeNIbHbL, a IBE APYTHe
He napayuenbHbl. [lapanienbHble CTOPOHBI TPANEIMK — 3TO €€ OCHOBAHMS, a IBE IPYTHUe CTOPOHBI
Ha3bIBAIOTCSI OOKOBBIMH. Tpamerus Ha3bIBaeTCs paBHOOCIPEHHOM, eciu e€ OOKOBBIE CTOPOHBI
paBHbl. Tparnenus, 0OUH U3 YIIIOB KOTOPOU IIPSIMOM, HA3bIBAETCS MIPSIMOYTOJIbHOM.

PaBHBIE PAMOYTOIBHUKN UMEIOT paBHbIE IUIOIMIAINA. ECIM MHOTOYTOJIBHUK COCTaBIIEH U3
HECKOJBKMX MHOTOYIOJbHMKOB, TO €ro IUIONIaJb paBHAa CyMMeE IUIOLIAACH 3THX
MHOTOyrobHUKOB. [liomane kBagpara paBHa KBapaTy €ro CTOPOHBI.

[Tnoujanp NpsAMOYrobHUKA paBHA IPOU3BENECHUIO €0 CMEXHBIX CTOPOH.

Ecnn kBagpar ogHONM CTOPOHBI TPEYrOJIbHUKA PaBEH CyMME KBaJIpaTOB JIBYX IPYTUX
CTOPOH, TO TPEYTOJbHUK MPSIMOYTOJIbHBINA. JTO TeopeMa, obpatHas Teopeme [Iudaropa.

Ecnmn nBa yrima ogHOro TpeyrojbHUKa COOTBETCTBEHHO PABHBI JIBYM YIUIAaM JIPYroro, TO
TaKue TPEYrOJIbHUKU NOJ00HBI. DTO MEPBBIN MPU3HAK TOJO0HS TPEYTrOJIbHUKOB.

Ecnan nBe cTOpOHBI OJHOTO TPEYrOJbHHUKA MPONOPLUHOHAIBHBEI ABYM CTOPOHAM JIPyroro
TPEYTOJIbHUKA U YIJIbl, 3aKJIIOUEHHBIE MEXIY 3TUMH CTOPOHAMHU PABHBI, TO TAKHE TPEYTOJIbHUKHI
Mo00HBI. DTO BTOPOM MPHU3HAK OO0 TPEYTOJIbHHUKOB.

Ecny cTOpoHBI OJHOTO TPEYroJIbHMKA MPONOPLHMOHANIBHBI TPEM CTOPOHAM JPYroro, TO
TaKHle TPEYrOJIbHUKHU MOJ00HBI. DTO TPETUil MPU3HAK MOA00HS TPEYroJbHUKOB.
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9 KUIIACC
(5-if ron o0yuenust Ha ypoBHe OO0)

VYTIbl B OKpY)KHOCTH. BricaHHbIe M OMMCaHHBIE YEThIPEXyroibHUKH. KacaTenbHble k
okpyxHocTu. Kacanue okpyxxHocrei

Tpuronomerpusi. TeopemMbl KOCHHYCOB U CHHYCOB. PellieHre TpeyroJibHUKOB

[IpeobpazoBanue momodus. MeTpudeckrue COOTHOIICHUS B OKPYKHOCTH

Bexkrtopsl

O06o0uieHne 1 cucTeMaTu3alus U3y4eHHOr0 MaTepraa

Buowt oeamenvnocmu odyuarowuxca:

— (opmynupoBaHue onpeaeIeHUN U WIUTIOCTPUPOBAHUE OCBAMBAEMBIX TIOHATHIA;

— ¢opMynUpPOBKA U JOKA3aTEIbCTBO TEOPEM;

— BBIBe/IeHUE (popmyIT;

— pEIICHHE TeOMETPUYECKUX 3aJad B COOTBETCTBUU C COJEPKAHUEM OCBAWBAEMBIX
TEMaTU4YeCKUX pasnenos. 1 np.

TemaTu4yeckasi U TEePMUHOJIOTHYECKAS JEKCHUKA

Cnoea u cnosocouemanus

buccektpuca, BekTOp (HEKOJUIMHEApPHBIH BEKTOp), KacareiabHass K OKPYKHOCTH,
KOOPJMHATHI BEKTOPA, KOI(PPHUITMEHTHI Pa3I0KEeHHS, METOI KOOPAMHAT, OKPYKHOCTH (BIIHCAHHAS,
OIMCaHHasA), MPUMEHEHUE BEKTOPOB K PEIIEHUIO 3ajad, MPOCTeHIINe 3aJayd B KOOPAWHATAX,
CcUHyC (KOCHHYC, TaHI€HC, KOTAHI€HC) yIja, pajuyC, CKaJIpHOE IPOU3BEACHHUE BEKTOPOB,
CIIOKEHHE (BBIYMTAHME) BEKTOPOB, COOTHOIICHUSI MEXKIY CTOPOHAMHU U YIJIaMU TPEYToJbHUKA,
CpelHss JIMHUSA Tpaleluu, TOYKa KacaHus, YIJIbl (LEHTpajbHbIE, BIMCAHHBIE), YMHOKEHHE
BEKTOpA Ha YKCIIO, YPABHEHHE, YETHIPE 3aMeYaTEIbHbIE TOUKH TPEYTOJIbHUKA.

Dpa3zvi

Mps1 foka3any, 4yTo mpsiMasi U OKPYKHOCTh MOTYT MUMETh OJIHY WJIU JIB€ OOIIHME TOYKH U
MOTYT HE UMETh HU OJJHOM O0ILel TOUKH.

Jlokaxxem TeopemMy O CBOMCTBE KacaTeIbHOW K OKPYKHOCTH (O CPETHEH TUHUU TPAIICIIHH ).

Teneps MBI OyaeM J0Ka3bIBaTh TEOPEMY, OOPATHYIO TeOpeMe O CBOMCTBE KacaTeIbHON —
MPU3HAK KacaTeJIbHOM.

Hawm npencrouT pokasare, 4TO NMEPHEHIUKYISIP, MPOBENEHHBIN U3 KaKOH-HUOYAb TOUKU

OKPYXXHOCTH K JHaMEeTpy, — OTO CpelHee MPOMOPIHOHATIBHOE I OTPE3KOB, Ha KOTOPHIC
OCHOBaHUE TIEPIICHIUKYIISAPA ICTUT TUAMETP.
Buisoowr

Ecnun paccrossHMEe OT LIEHTpa OKPYKHOCTH 10 NPSAMOU PAaBHO PAIUYCy OKPYKHOCTH, TO
npsMas U OKPYXKHOCTb MMEIOT TOJIBKO OJHY oOmryro Touky. Ecinm paccTosHue oT LeHTpa
OKPYKHOCTH JI0 TPsAMON OOJIbIIEe pajnyca OKPYKHOCTH, TO TpsMasi U OKPY>KHOCTb HE MMEIOT
OOIIMX TOYEK.

[Tpsimasi, UMeroIIas ¢ OKPY>KHOCTh. TOJIBKO OJIHY OOIIYIO TOUKY, Ha3bIBAETCS KacaTelbHOU
K OKpy)XHOCTU. VX o0I1ast Touka Ha3bIBAETCSI TOUKOM KaCaHUS MPSMON U OKPYKHOCTH.

KacarenbHast K OKpYKHOCTM NEPINEHIUKYJISpHA K paguycy, NPOBEAEHHOMY B TOUKY
KaCaHUs.

OTpe3kn KacaTeNbHBIX K OKPY)KHOCTH, NPOBEAEHHBIE M3 OJHOM TOYKH, paBHbL. OHHU
COCTABIISIIOT PABHBIE YIVIBI C IPSIMOM, IPOXOIAIIECH Yepe3 3Ty TOUKY U LEHTP OKPYKHOCTH.

Ecin mnpsmas npoxoguT depe3 KOHEL pajauyca, JIeXallud Ha OKPYXHOCTH, H
NEPIEHIUKYIIAPHA K 3TOMY PaJnyCy, TO OHA ABJIAECTCA KacaTeIbHOM.

Jlyra Ha3bIBacTCs MOJIYOKPYKHOCTBIO, €CIIA OTPE30K, COSANHAIOIINN €€ KOHIIBI, ABJISCTCS
JUaMETPOM OKPY’KHOCTH.

BrucanHbIi yroa u3Mepsercs MOJ0BUHOM AYT'Y, HA KOTOPYIO OH OIIUPAcTCs.

Kaxnas Touka OuCCEKTpUCY HEPa3BEPHYTOTO yIVIa PAaBHOYAAJIEHA OT €ro CTOPOH.
OOpatHo: KaKIast TOUKa, JeXallasi BHYTpU Yria U paBHOYAAJIEHHAs OT CTOPOH YIJIa, JICKUT Ha
ero Ouccekrpuce.
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OTpe30k, A1 KOTOPOro yKa3aHo, Kakas U3 ero rpaHUYHbIX TOUYEK CUMTAETCS HAyalioM, a
Kakas — KOHIIOM, Ha3bIBAeTCS HANpPaBICHHBIM OTPE3KOM, WIU BEKTOPOM. BeKkTopbl MOryT
HCIIOJIb30BAThCS JJIsl PELICHUS] TEOMETPUUYECKUX 3a/1ad U JJOKa3aTeIbCTBA TEOPEM.

Cpenusisi TUHUS Tpaneyuy — 3TO OTPE30K, COSAMHSIONINN cepeTuHbl €€ OOKOBBIX CTOPOH.
Cpenassist TuHUS Tpanenuu napaiieilbHa OCHOBAHUSIM U paBHA UX MOJTYyCyMMe.

Ha mockoctu 11000# BEKTOp MOKHO Pa3JOKHUTh MO JABYM JaHHBIM HEKOJUTHHEAPHBIM
BekTopaM. KoadpurmeHnTs paznokeHust Ipu 3TOM ONPEEISIOTCS €IMHCTBEHHBIM 00pa3oMm.

9 KJIACC BTOPOI'O I'OJA OBYYEHUSA
(6-it rox 00yuenust Ha ypoHe O00O)

JlekapTOBBI KOOPIMHATHI HA TNIOCKOCTH

[IpaBuiibHBIE MHOTOYTOJIBHUKH. [{TMHA OKPYKHOCTH U IUTOIIAbL Kpyra. Beruncnenue
IJIoIaaen

JBH>KeHUS MIOCKOCTH

[ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIMS U3YYEHHOTO MaTepraa

Buowt oeamenvnocmu odyuarowuxca.

— (opmynupoBaHue ONpeeIeHUH;

— ¢opMynUpPOBKA U JOKA3aTEIbCTBO TEOPEM;

— BBIBeJIeHUE (POPMYIT U X UCTIOJIB30BAaHUE JIJISl BBIYUCIICHUN;

— u300pakeHHe U pacro3HaBaHHe Ha PUCYHKaX MPHU3MBbI, Mapaienenumneaa, IHInHapa,
nrapa u Jip.;

— peuieHre TeOMETPHUYECKHX 3aJad B COOTBETCTBUU C COJEP’KaHUEM OCBAUBAEMBIX
TEMaTU4YeCKUX pasnenos. 1 np.

TemaTu4yeckasi U TEePMUHOJIOTHYECKAS JTEKCHUKA

Cnoea u cnosocouemanus

Brinykiiblit MHOTOYTOJIBHUK, IpaycHasi Mepa AYTH, JJUHA OKPYKHOCTH, JIyTa CEKTOopa,
KPYTOBOM CErMEHT, MHOT'OIPaHHHUKH, 0TOOpaskeHUE TUIOCKOCTH Ha ce0sl, mapajuleIbHbII epeHoc,
ioniab Kpyra, IUIOIIaJb KPYroBOI'O CEKTOpa, IUIOIIAh pPAaBHOOEIPEHHOIO TPEYrojJbHUKA,
MOBOPOT, NPABUJIbHBIM MHOTOYTOJIbHUK, CTEPEOMETPHSI, T€JIa U TOBEPXHOCTHU BpalllCHUs, XOP/a.

Dpa3zvi

[IpuMmepbl TPAaBUIBHBIX MHOTOYTOJBHHKOB — 3TO PABHOCTOPOHHHUHA TPEYTONBHHUK H
KBaJpar.

S Mory Jnoka3arh, 4YTO CEpEeIUHHBIC NEPIECHIUKYISPHl K JIIOOBIM JBYM CTOPOHAM
MPABUJIBHOTO MHOTOYTOJIbHHKA JINOO MepeceKaroTcsl, TM00 COBIMAIAIOT.

S nokazan(a), 9To IpsIMBIE, COAEPIKAIINE OMCCEKTPHUCHI JTFOOBIX JIBYX YTIIOB MPaBUILHOTO
MPSIMOYTOJIBHHUKA, JTHOO TIEPECEKAI0TCsI, TNOO COBMAIAOT.

S mory chopMynupoBaTh M J0Ka3aTh TEOpPeMy OO0 OKpPY)KHOCTH, OIHCAHHOH OKOJIO
MPAaBUJILHOTO MHOTOYTOJIbHHKA.

S mory chopMyIHpPOBATh U T0Ka3aTh TEOPEMY 00 OKPY>KHOCTH, BHUCAHHOW B TIPAaBUIIbHBIH
MHOTOYTOJIbHUK.

S mory BwiBecTH (BBIBEN, OyIy BBIBOAWTH) (GOPMYNY JUISI BBIYHCICHUS TUIOIIATN
MPABUJIBHOTO MHOTOYTOJIbHHKA Yepe3 ero MepuMeTp U paauyc BIIMCAHHON OKPYKHOCTH.

S wmory BbeIBecTH (BBIBEN, Oyny BBIBOOUTH) (QOpPMYTy Uil BBIYMCICHUS JJIMHBI
OKPYKHOCTH.

51 Mory OOBSCHUTH, UTO TaKOE KPYroBOW CEKTOP M BBHIBECTH (OPMYIY JJIsi BHIUMCICHHUS
IUIOHIA/IA KPYTOBOT'O CEKTOPA.

Bu1600uv1

[IpaBuiIbHBI MHOTOYTOTBHUK — 3TO BBIMYKJIBI MHOTOYTOJIBHUK. Y HETO BCE YIJIbl pABHBI
U BCE CTOPOHBI paBHbI. OKOJIO MPAaBUIBHOIO MHOTOYTOJbHHUKA MOKHO ONUCATh OKPY>KHOCTh, U
IPUTOM TOJBKO OJHY. B m1000ii npaBuiIbHBI MHOTOYTOJIBHUK MOKHO BIHCATh OKPY>KHOCTb, U
IIPUTOM TOJIBKO OJHY.

KpyroBoii cerMeHT — 3T0 4acTh Kpyra. OHa orpaHM4e€Ha AYrod OKPYXHOCTU M XOPJIOi,
COEMHSIONIEN KOHIIBI 3TOM nyru. Eciu rpagycHas mepa nyru Mmesblue 180 rpaaycos, To IUI0IIa1b
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CerMEHTa MOKHO HAaWTH, BBIUMTAS M3 IUIOMIAJU CEKTOpa IUIOIIAAh pPaBHOOEIPEHHOIO
TPEYroJbHUKA, CTOPOHAMHU KOTOPOTO SBJISIOTCS J1BA paJuyca U XOp/la CETMEHTA.

KpyroBoii cektop — 3T0 yacth kpyra. OHa orpaHuyeHa IOyrod W IBYMsI paJlyCaMH,
COCIUHSIOIIMMHU KOHIBI JyTM € LEHTpOM Kpyra. Jlyra, KoTopas OrpaHMYMBaeT CEKTOp,
Ha3bIBACTCS IYTrOM CEKTOpA.

MBI IpULIUTK K BBIBOJY O TOM, YTO OCEBask CHMMETPHS — 3TO OTOOpaKeHUE IIIOCKOCTH Ha
ceos.

BaxxHoe CBOICTBO 0CEBOM CHMMETPHH — 3TO OTOOpPaKEHHE TUIOCKOCTH Ha ce0si, KOTOpOe
COXpaHSET PACCTOSIHUS MEXAY TOUKaMHU.

Crepeomerpuss — 3TO pasznen reomerpur. B HEM wu3ydarorcs cBoiicTBa Quryp B
npoctpaHcTBe. CIIOBO «CTEPEOMETPHUS» MPOUCXOAUT OT TPEYECKUX CIIOB «CTEPEO» U «METPEON.
«Ctepeo» — 3T0 3HAYUT 00BEMHBIH, IPOCTPAHCTBEHHBIH, @ METPEO — U3MEPATh.

[Tapannenenunen — 3T0 4eTBIPEXYTroJibHAs Npu3Ma. E€ ocHOBaHUS — MapauienorpaMMBl.
Bce mects rpaneii napajenenuneaa — 310 napasuieaorpaMMsl. Eciu napaienenunes npsmoi,
TO €CTh ero OOKOBbIe pEOpa MepreHANKYISAPHBI K MJIOCKOCTSM OCHOBAaHHM, TO OOKOBBIE TPaHH —
OpsIMOYTroJIbHUKU. Ecim k€ M OCHOBaHMSMHM  IpSIMOrO  NapajuleJieNunena  ClyKar
NPSIMOYTOJIBHUKH, TO ATOT MapajuleNenuIie]l — IpsIMOYroJibHbIN. /lnaronanu napamienorpamma
nepecekaroTcs. TOUKOM mepeceueHus OHU JIEIATCS MomnojaaM. Takoe K€ CBOMCTBO y AUAroHayiein
napajuielenunea: 4eTblpe JUArOHaIM MapajulelieluIela MEePEeCeKaloTCsl B OJAHOW TOYKE W
JIEIISITCS PTOU TOYKOU IMOMIoJjIaM.

Conep:xxanue yuyeOHOro npeamera «BeposiTHOCTb M CTATHCTHKA»
7 KJIACC
(3-if rox o0yuenust Ha ypoBHe O0O0)

[IpencraBnenue qaHHBIX

OnucarenpHas CTaTUCTHKA

Crny4aiiHasi ”3BMEHYHUBOCTh

Brenenue B Teopuro rpadoB

BeposiTHOCTB M 9acToTa CIy4aitHOro COOBITHS

O06001eHre 1 cucTeMaTH3aIs U3Y4YeHHOTO MaTepraa

Buowt oeamenvnocmu odyuarowjuxca:

— KOMMEHTHPOBAHUE MPEACTOSAIMX JECHCTBUM;

— U3BJICYCHUE MH(POPMALIUH/TaHHBIX;

— ¢opMynupOBaHUE LEMNOYEK JOTMUECKUX PACCYKICHUHN U JIp.

TemaTn4yeckasi U TEPMHHOJIOTHYECKAS JTEKCHKA

Cnosa u cnosocouemanus

Huarpamma (ctosnbukoBast (croynbuarasi), KpyroBas), rpaduk, Tabiauia, omucareiabHas
CTAaTUCTHKA, cpeaHee apudmeTrwdeckoe, MeaWaHa, pa3max, rpad, BepiinHa, pedpo, CTENeHb
BEPILINHBI, 00X0/ rpada (31IepoB MyTh), CIy4alHBIA HIKCIIEPUMEHT (OIBIT), CllydaiiHOe COOBITHE.

8 KUIACC
(4-ii ron o0yuenust Ha ypoBHe OO0)

[ToBTOpEeHME

OnwucarenpHas cTaTUCTUKA. PaccenBaHue TaHHBIX

MHoxecTBa

BeposiTHOCTB ciy4aifHOTO cOOBITHS

O06001IeHre 1 cucTeMaTr3aIs U3Y4YeHHOTO MaTepraa

Buowt oeamenvnocmu odyuaroujuxca:

— KOMMEHTHPOBaHUE MPEACTOSAINX JECHCTBUM;

— U3BJICYCHUE HH(POPMALIUH/TaHHBIX;

— ¢popMynupOBaHUE LEMNOYEK JOTMUECKUX PACCYKICHUHN U JIp.

TemaTn4yeckasi 1 TEPMHHOJIOTHYECKAS JTEKCHKA

Cnosa u cnosocouemanus



26

Jlucriepcusi, MHOXECTBO, DJIEMEHT MHOXKECTBA, IIOJIMHOXKECTBO, OIEpaluu Haj
MHOKeCTBaMU (0OBeAMHEHHE, TepeceueHue, JMAOIMOJIHEHUE), TEePEMECTUTENIbHOE CBOWMCTBO,
COYETaTEIbHOE CBOMCTBO, pacCHpeleIUTEebHOE CBOMCTBO, CBOMCTBO BKJIIOYEHHUS, CTaHIAPTHOE
OTKJIOHEHUE YHCJIOBBIX HAOOpPOB, CilydailHble COOBITHSI, BEPOSTHOCTH COOBITHI, CIy4ailHBINA
BBIOOD.

9 KJIACC
(5-if rox o0yuenusi Ha ypoHe O00)

IToBTOpeHune

Brenenue B Teopuro rpados

CrnyuaitHbie COOBITUS

DneMeHThl KOMOWHATOPUKH

O06o0mIeHne 1 cucTeMaTu3alus U3y4eHHOro MaTepraa

Buowt oeamenvnocmu odyuarowuxca:

— KOMMEHTHPOBAHUE MPEACTOALIUX JEHCTBUM;

— U3BJICUEeHUE WH(OPMAITNK/ TaHHBIX

— ¢popMynupOBaHUE IIENOYEK JTOTHUECKUX PACCYKICHUHN H JIp.

TemaTnuyeckasi H TEPMHUHOJIOTHYECKAS JIEKCHUKA

Cnoea u cnosocouemanus
OObenuHEHUE COOBITHM, TEpeceueHrue COOBITHI, HECOBMECTHBIE COOBITHSA, YCJIOBHAs
BEPOSATHOCTh, HAXOXJICHUE BEPOSATHOCTEH, nuarpamMma, rpaduk, MEpecTaHOBKH, (QakTopHua,
coueTaHue, YUCIIO0 COUeTaHUuM, TpeyroibHuK [lackans, komOMHAaTOpUKA.

9 KJIACC BTOPOI'O I'OJIA OBYYEHUS
(6-it rox 00yuenust Ha ypoHe O00O)

IToBTOpeHune

['eomeTpuyeckas BEpOATHOCTh

Hcnbitanusa beprymm

CiyyaliHasi BeTUYMHA

O06o0mIeHne 1 cucTeMaTu3alus U3y4eHHOro MaTepraa

Buowt oeamenvnocmu odyuarouwuxcs:

— KOMMEHTHPOBAHUE MPEACTOALIUX JEHCTBUM;

— U3BJICUEeHUE WH(OpPMAITNK/ TaHHBIX

— ¢opMynupOBaHUE IIEMOYEK JTOTHUECKUX PACCYKICHUHN H JIp.

TemaTnueckasi H TEPMHHOJIOTHYECKAS JIEKCHUKA

Cnoea u cnosocouemanus

CrnydaiiHplii BBIOOp, HCHBITAHHWE, YCIIEX W HeyJaya, cepus HCIbITaHUN bepHymm,
ciyyailiHas BEJIMYMHA, U paclpeielIeHHe BEPOSATHOCTEN, MAaTEMaTHYECKOE OKUIaHUE, TUCTIEPCHs,
3aKOH OOJIBIIMX YHCEN, U3MEPEHUE BEPOSTHOCTEH C MOMOIIBIO YaCTOT.

IInanupyemblie pe3yjbTaThl 0CBOCHHUs y4eOHOro npeamera «MaremaTuka» Ha
YPOBHE OCHOBHOTI0 00111er0 00pa30BaHuUs

Pesynbratel 00ydeHus mo yueOHOMY mpenmery «MaTemMaTHKa» B OTHOIICHHH BCEX
MUKpOTPYII OO0y4YaIOLUXCsl ¢ HApYIICHUSAMU CIyXa, OLEHMBAIOTCS MO OKOHYAHUM OCHOBHOTO
o0miero o0pa3oBaHHST M HE COIMOCTABISIOTCS C pPE3yJlbTaTaMd HOPMATHUBHO Pa3BHBAIOIIMXCS
CBEPCTHHUKOB.

Jluunocmmuvie pesynomanmul

JlnanocTHBIE pe3ynbTaThl OcBOeHUS [IprMepHO pabodeit mporpaMMbl IO MaTeMaTHKE Ha
ocaoBe AOOIT OOO (BapuanT 2.2.2) MOCTUTAIOTCS B €IUHCTBE Y4EOHOW W BOCHHUTATEIHHOMN
JESTEIbHOCTH B COOTBETCTBUU C TPAIULIMOHHBIMU POCCUNHCKUMHU COLMOKYIBTYPHBIMU U TyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMU, NMPUHATHIMUA B OOIIECTBE MPaBHJIAMA U HOPMAaMH TOBEACHUS U
CIOCOOCTBYIOT IpOIIECCaM CaMOIO3HAHMS, CAaMOBOCIIUTAHUS U CaMOPa3BUTHUS, (OPMUPOBAHUS
BHYTpPEHHEHN MO3ULIUU JTUYHOCTH.

JlnanocTHBIE pe3ynbTaThl ocBoeHUs [IpuMepHoit pabodeii mporpaMMBbl IO MaTEMATHKE 110
Bapuanty 2.2.2 AOOII OOO cooTBeTCTBYIOT pe3yibTaram, oTpaxkeHHbIM Bo PT'OC OO0 u OOIT
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0OOO 1no BceMm HampaBlEHUSIM BOCIIUTAHUS, BKIIIOUas TPakJ1aHCKOE, MaTPUOTUUECKOE, TyXOBHO-
HPABCTBEHHOE, JCTETHUYECKOe, (PU3UYECKOE, TPYIOBOE, JKOJIOTHYECKOE, a TaKkKe B acCIeKTe
[EHHOCTH HAy4YHOrO MO3HAHUS M aJanTalui OO0ydYarollerocs K H3MEHSIOMIMMCS YCIOBUSM
COIIMAIbHOU u MPUPOIHOMN Cpelibl. Opnnako JUYHOCTHBIE pe3yabTaThl
JIOTIOJTHEHBI/KOHKPETU3UPOBaHBl ¢ y4€TOM  OCOOBIX  00pa3oBaTeNbHBIX  MOTPEOHOCTEH
00yJaroIUXCs C HAPYIICHUSIMU CITyXa.

1. Poccuiickas rpaxaaHcKasi WICHTUYHOCTh — MAaTPUOTH3M, yBakeHUE K OTe4ecTBy, K
MPOLLJIOMY M HACTOSIIIIEMY MHOTOHALIMOHAILHOTO Hapona Poccuu, 4yBCTBO OTBETCTBEHHOCTH U
nosira niepen Ponuuol, maentudukaius ce0s B KayecTBE IpakIaHWHA Poccuu, oco3HaHHE U
OIYIIEHUE JIMYHOCTHOMN CONMPUYACTHOCTH Cyab0e poccuiickoro Hapoaa. Oco3HaHre STHUYECKOH
MPUHAJJISKHOCTH, 3HAHUE UCTOPHUH, KYJIbTYPBI CBOETO HApO/1a, CBOETO Kpasi, OCHOB KYJIbTYPHOIO
Hacienusi HapoaoB Poccum U denoBeyecTBa (MIECHTUYHOCTH 4YEJIOBEKA C POCCHUCKOU
MHOTOHAIIMOHANIBHON  KYJNbTYPOH, CONPUYACTHOCTH HCTOPUM HApOJAOB U TOCYAApCTB,
HaxXOJIMBIIUXCA HAa TEPPUTOPUU COBpeMeHHON Poccum); mHTEepuopu3ais I'yMaHHCTHUYECKHUX,
JEMOKPATUYECKUX U TPAJIUIIMOHHBIX [IEHHOCTEH MHOTOHAIIMOHAIBHOT'O POCCUICKOTO O0IIEeCTBa.
Oco3HaHHOE, YBaXHUTEIHLHOE U JOOpOKETaTeIbHOE OTHOIICHHE K UCTOPUH, KYJIBTYPE, PEeITUTHH,
TpaauLUsAM, S3bIKaM [IEHHOCTSM Hapoa0oB Poccuu u HapoaoB Mupa.

2. ChopMHUPOBAHHOCTH HEIOCTHOTO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOM NMPAaKTUKU, YUYUTHIBAIOIIETO COLUATBHOE, KYIbTYPHOE,
SI3BIKOBOE, TyXOBHOE MHOT000pa3re COBPEMEHHOI'0 MHpa.

3. CyObexkTuBHas  3HAYUMOCTb  OBJAJCHHS W  HCIOJb30BAaHUS  CIOBECHOTO
(pPycCKOTO/pyCcCKOTO U HAITMOHAILHOTO) SI3BIKA.

4. Xenanwme W yMEHHUS TOJB30BATHhCS CIOBECHOM peUYbl0 (YCTHOM W THCHMEHHOW),
B3aUMO/ICCTBOBATh CO CJBIIIAIIMMU JIIOJbMU MPU KCIOIb30BAHUM YCTHOM peud Kak CpeJCcTBa
oOuienusi. [{[eHHOCTHO-CMBICIIOBAsE YCTAHOBKA Ha MOCTOSIHHOE IMOJIb30BaHUE WHIUBUIYATbHBIMU
CIIyXOBBIMH afmaparaMd Kak Ba)XHOTO YCJIOBHsI, CIIOCOOCTBYIOIIETO YCTHOW KOMMYHUKAIIHH,
HaubOosee TMOJHOLEHHOW OpHEeHTAMH B HEPEUeBBIX 3BYKaX OKPYKAIOIIEro  MHpa;
CaMOCTOSITENIbHBIN TMOUCK WH(GOpMAalUKd, B TOM 4YHCIE, IPU HCIOIH30BaHUM VIHTEpHET-
TEXHOJIOTHI, O pa3BUTUU CPEICTB CIyXONMPOTE3UPOBAHUS M ACCUCTHUBHBIX TEXHOJIOTHUSX,
CIOCOOCTBYIONIUX YIIYYIICHUIO KAUeCTBA KU3HH JIUI] C HAPYIICHUSIMH CITyXa.

5. VYBaxuTenbHOE OTHOLIEHHE K HCTOPUM M COLMOKYJIbTYPHBIM TPAIULHUAM JIHI[ C
HApYIICHUSMH CIyXa; C Y4€TOM KOMMYHUKATHUBHBIX, MMO3HABATEIbHBIX M COIUOKYIBTYPHBIX
NOTPEOHOCTEN UCTIOIB30BAaHUE B MEXIIMYHOCTHOM OOLICHHUH C JINLIAMU, UMEIOIIMMU HapyIlIeHUs
CIIyXa, PYCCKOI'0 KE€CTOBOTO s13bIKa, BJIAJICHUE KAIbKUPYIOIIEH KeCTOBOM peublo.

6. '0TOBHOCTH U CTOCOOHOCTH 00YHAIOIIMUXCS C HAPYIIEHUSIMU CIyXa CTPOUTH KU3HEHHBIE
IUTAaHBI, B T.4. ONPEACNATh MATBHEHIIYI0 TPaeKTOPHIO OOpa30BaHUS, OCYIIECTBISATH BBIOOP
npodeccuu u ap., ¢ YIETOM COOCTBEHHBIX BO3MOXKHOCTEH M OTpaHWYEHUH, OO0YCIOBICHHBIX
HapyILIEHUSIMH CllyXa.

7. T'oTOBHOCTH U CIIOCOOHOCTH O0YYAIOUIUXCS C HAPYIIEHUSIMHU CIyXa K CaMOPa3BUTHUIO U
caM0o00pa30BaHUIO HA OCHOBE MOTHBALMM K OOYYCHHMIO M TMO3HAHUIO; C(HOPMHPOBAHHOCTDH
OTBETCTBEHHOT'O OTHOIIIEHUS K YUEHHUIO.

8. T'OTOBHOCTh M CHOCOOHOCTH K OCO3HAHHOMY BBIOOPY M TMOCTPOCHHIO JIaidbHEHIei
WHIUBUIYAIbHOW TPAeKTOpHH 00pa3oBaHUs Ha 0a3e OPUEHTHPOBKM B Mupe mpodeccuii u
npo(heCCHOHANBHBIX MPEANOYTCHUNM, ¢ Y4ETOM YCTOWYMBBHIX TIO3HABATEIBHBIX HMHTEPECOB,
COOCTBEHHBIX BO3MOXKHOCTEHl U OrpaHHuYeHUl, OOYCIOBJIIEHHBIX HapylIeHHEM  ClyXa,
noTpeOHOCTEH pBIHKA TPy/a.

9. Pa3zButoe MopaabHOE CO3HAHUE U KOMIIETEHTHOCTh B PELLIEHUU MOPAJILHBIX MPoOJIeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (OPMUPOBAHHWE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO
MOBE/ICHUS, OCO3HAHHOIO M OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHBIM MOCTYIKaM
(crIOCOOHOCTh K HPaBCTBEHHOMY CaMOCOBEPIICHCTBOBAHUIO;, BEPOTEPIIUMOCTD, YBAKUTEIHHOE
OTHONICHHE K PEJIUTHO3HBIM UYBCTBAM, B3TJIS1aM JIFOJEH MM UX OTCYTCTBUIO; 3HAHHE OCHOBHBIX
HOPM MOpaj¥, HPAaBCTBEHHBIX, JYXOBHBIX HJICAIOB, XPAaHUMBIX B KYJIBTYPHBIX TPAIHUIIHIX
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HapoJ10B Poccrm, rOTOBHOCTh Ha X OCHOBE K CO3HATEIIbBHOMY CAMOOIPAaHUYEHHUIO B MTOCTYIIKAX,
MOBEJICHUH, PACTOYUTEILHOM IMMOTPEOUTENBCTBE; CPOPMUPOBAHHOCTH MPECTABICHUH 00 OCHOBAaX
CBETCKOM 3THKH, KyJIbTYpbl TPAAUIIMOHHBIX PEIUTUN, UX POJIM B PA3BUTUU KYJIBTYPBI U UCTOPUH
Poccum wu denmoBedecTBa, B CTAHOBJICHHHM TPAXKIAHCKOTO OOIECTBA W POCCHICKOMA
rOCYJapCTBEHHOCTH; ITOHMMAaHHWE 3HAYCHUs HPABCTBEHHOCTH B JKU3HU YEJIOBEKa, CEMbU H
oO1ecTBa).

10. JIoO6poxenarenbHOE OTHOIICHHUE K JIFOISIM, TOTOBHOCTh K B3aUMO/ICHCTBUIO C Pa3HBIMHU
TOAPMU (B TOM 4YHCIE TPU HUCHOJIB30BaHWU BepOadbHBIX M HEBEPOAIBHBIX CPEJICTB
KOMMYHHKAIMH), BKJIIOYas JIUI[ C HapyIIEHHEM CIIyXa, a TaKKe CIBIIIAIUX CBEPCTHUKOB U
B3POCIIBIX; CHOCOOHOCTH K JJOCTHKEHHIO B3aUMOTIOHUMAHUS Ha OCHOBE UJCHTU(PHUKAIIUHU ce0s KaK
MOJIHOMPABHOTO CyOBbeKTa OOUIEHMs; TOTOBHOCTh K KOHCTPYMPOBAHHIO 00pa3a JOMyCTUMBIX
Croco60B 00IIEeHNS, KOHBEHIIMOHUPOBAHUIO HHTEPECOB, MPOIIEIYP, K BEACHHUIO TIEPErOBOPOB.

11. Oco3HaHue 3Ha4eHHs] CEMbU B JKU3HM YeJIOBEKa M OOILECTBa, MPUHATHE LIEHHOCTU
CEeMENHOM KHU3HH, YBAKUTEIHHOE U 3a00TIMBOE OTHOLICHHE K YJICHaM CBOEH CEMBbHU.

12. YBaxuTenbHOE OTHOLIEHUS K TPYAY, HAIMYHE ONbITA YYACTUS B COUUAIBHO 3HAYMMOM
TpyZe.

13. OCBOEHHOCTH COIIMAILHBIX HOPM, MPABHJI TOBEACHUS (BKIIIOYAs PEYCBOE IMOBEICHUE U
peueBoii 3TUKET), posiel U (HOpM COLMANBHOM KU3HU B TPYIIAX U COOOIIECTBAX, B T.Y. JIUI] C
HapyILIEHUSAMHM CIIyXa.

14. Unentudukaius ceOs B KauecTBE CyOBEKTa COLMATBHBIX MPEOOpa3oBaHuil ¢ yIETOM
COOCTBEHHBIX BO3MOXKHOCTEH U OTpaHUYEHUH, BBI3BAaHHBIX HAPYLICHUEM CITyXa.

15. CnocobHocth ¢ y4éToM COOCTBEHHBIX BO3MOXKHOCTEH U OrpaHHUYCHHIA,
0OyCIIOBJIICHHBIX HapyIICHHEM ClyXa/HapylIeHHeM ClIyXa U COMAaTUYECKHMHU 3a00JIeBaHUSIMU
CTPOUTH KHU3HEHHBIC IJIAaHBI HAa KPATKOCPOUYHOE Oymyiiee (OMpeAemsiTh LEJIeBbIe OPHEHTUPBI,
dbopMynupoBaTh aJeKBaTHbIE UM 33/a4d W Ipeajarath IEWCTBHUS, yKa3blBas U OOOCHOBBIBAs
JIOTUYECKYIO MOCJIEI0BATEIbHOCTD 1IaroB).

16. CriocoOHOCTh K MPAKTUYECKON peain3aliuu IMpaB, 3aKPEIUIEHHBIX B HOPMATHBHBIX
JOKYMEHTaX IO OTHOILIEHUIO K JIMIAM C OTPAaHWYEHHBIMH BO3MOKHOCTSIMU 3I0pPOBbS U
WHBAJIUIHOCTBIO, B T.4. C HAPYIICHUSIMHU CIIyXa.

17. OcBoeHne KOMIIETEHTHOCTEHl B cdepe OpraHM3aTOpCKONl  JeATENbHOCTH;
WHTEPUOpU3aLUs LIECHHOCTEW CO3MIATENbHOIO OTHOLIECHUSI K OKPYXKAOIIEH AEHCTBUTEIBLHOCTH,
LIEHHOCTE! COLMAIBHOIO TBOPYECTBA, LIEHHOCTH IIPOJYKTUBHOM OpraHU3allMd COBMECTHOU
JIEATEIbHOCTH, CAMOpEaIN3allid B TPYIIE W OpPraHU3alMM, LEHHOCTU <JIPYyroro» Kak
paBHOMpaBHOTO MmapTHEpa, (OPMUPOBAHME KOMIICTCHIIMNA aHamW3a, MPOCKTHPOBAHMUS,
OpraHM3aly  JESTeNIbHOCTH, pe(dIeKCHH  H3MEHEHHH, CIOCOOOB  B3aMMOBBITOJAHOIO
COTPYIHUYECTBA, CIOCOOOB pean3anuu COOCTBEHHOTO JTUASPCKOTO MOTEHITHAA.

18. Yyactre B IIKOJLHOM CaMOYIIPaBJIE€HWU W OOIIECTBEHHOW XHU3HMU (B TIpejaesiax
BO3pPACTHBIX KOMIETEHIMH) C YYETOM pErHOHABHBIX, 3THOKYJIBTYPHBIX, COLMAIbHBIX U
SKOHOMHYECKHX OcoOeHHOocTel ((popmMupoBaHME TOTOBHOCTH K Y4YacTHIO B IIpoIlecce
YIIOPSA0YCHHSI COIIMATBHBIX CBSI3€H U OTHOIIEHUH, B KOTOPHIE BKIIFOUEHBI 1 KOTOPHIE (POPMUPYIOT
camu 00ydaroIyecs: ¢ HapyIIEHUAMHU CIIyXa; BKIOYEHHOCTh B HEMOCPEACTBEHHOE TPaXIaHCKOE
ydacThe, TOTOBHOCTH Yy4YaCTBOBATh B IKH3HEACATEIHLHOCTH TOJPOCTKOBOTO OOIIECTBEHHOTO
00beIMHEHNSI, TPOAYKTUBHO B3aWMOJCHCTBYIONIETO C COLMAIBHONW CPEAOW M COIHAIBHBIMU
WHCTUTYTaMH (BKJIIOYAsi OPTaHU3AINH, TIPEICTABIISIONINE HHTEPECHI JIUI] C HAPYIICHUSIMU CIIyXa,
JIPYTMMU OTPAaHUYEHHUSMH IO 3/10POBbIO U HHBATUIHOCTBIO).

19. ChopMupoBaHHOCTH IIEHHOCTH 3JI0POBOTO U Oe30macHOro odpasza *KHU3HU ¢ YIETOM
COOCTBEHHBIX BO3MOYKHOCTEN M OTpaHUYEHUI, BbI3BAHHBIX HAPYILIEHUEM CITyXa; UHTEPHOPHU3aLus
NpaBWJI MHAWBHIYATLHOTO U KOJUICSKTUBHOTO OE€30MacHOr0 TIOBEICHUS B UPE3BBIUANHHBIX
CUTYalLUAX, YTPOXKAKOLIUX )KU3HU U 3J0POBBIO JIFOJIEH, B T.4. C YYETOM OIPAHUYEHHI, BBI3BAHHBIX
HapyILIEHUAMH CJyXa; MPaBWI MOBEACHUS HA TPAHCIOPTE U HA JOporax, B T.4. C Y4ETOM
OTpaHUYEHUH, BBI3BAHHBIX HAPYIICHUSAMU CIIyXa.
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20. Pa3BUTOCTh 3CTETUYECKOIO CO3HAHUS YE€pe3 OCBOCHUE XYI0KECTBEHHOI'O HACIEAMS
HaponoB Poccun u mupa, TBOPUECKOHM AEATENBHOCTH 3CTETHMYECKOrO XapakTepa (CrocoOHOCTh
MOHUMATh XYJ0KECTBEHHbIE MPOU3BECHUS, OTPAXKAIOIINE Pa3Hble 3THOKYJIbTYPHBIE TPAIUIUH;
c(OPMHPOBAHHOCTh OCHOB XYJOKECTBEHHOM KyJIbTYpbl OOyUalOMIMXCsl KaK YacTH HMX OOmIei
JyXOBHOM KYJIbTYpBI, Kak 0CO00T0 crioco0a MOo3HAHUS KU3HU U CPEJICTBA OPraHU3aluy OOIICHNUS;
ACTETUYECKOE, 3MOIIMOHAIBHO-IIEHHOCTHOE BHJCHHME OKPYXKAIOIIETO0 MHpPA; CIIOCOOHOCTh K
SMOILIMOHATBHO-IICHHOCTHOMY ~ OCBOCHHMIO MHpa, CaMOBBIDQXCHMIO U  OpUEHTAIlMM B
XyJO’)KECTBEHHOM W HPAaBCTBEHHOM IMPOCTPAHCTBE KYJIBTYPHl C YY€TOM COOCTBEHHBIX
BO3MOXXHOCTEH M OTpaHMYEHUM, BBI3BAHHBIX HApYILIEHUEM CIIyXa; MOTPEeOHOCTh B OOLICHUH C
XyJI0’)KECTBEHHBIMH MTPOU3BEIACHUSIMU, CPOPMUPOBAHHOCTH AKTHBHOTO OTHOIICHUS K TPAJAUIIASIM
XYJI0KECTBEHHON KYJIbTYPhI KAK CMBICJIOBOM, SCTETUYECKON U JIMYHOCTHO-3HAYMMOM IICHHOCTH).

21. CdopMHpPOBAaHHOCTb OCHOB  3KOJOTMYECKOHW KYJIbTYPHI, COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO DJKOJIOTUYECKOTO MBIIUICHHs, HaJIMYue OIbITa HKOJIOTMYECKU
OpPUEHTUPOBAHHOW PEIICKCHBHO-OIICHOYHOW M TMPAKTUYECKOW JEATEIBHOCTH B >KU3HEHHBIX
CUTyalusx (TOTOBHOCTh K HCCIEAOBAHUIO MPHUPOJbI, K 3aHATUSAM CEJIbCKOXO3SICTBEHHBIM
TPYIIOM, K XYJA0KECTBEHHO-ICTETUUECKOMY OTPAXKEHUIO MPUPOJIbI, K 3aHATUSIM TYPU3MOM, B TOM
YHClie IKOTYPU3MOM, K OCYHIECTBICHUIO IPUPOAOOXPAHHON AESITEILHOCTH).

22. TOTOBHOCTh K OOIICHHIO W B3aUMOJICHCTBUIO CO CIBIIIAIUMU CBEPCTHUKAMHU U
B3pPOCJIBIMH Ha MHOCTPAHHOM SI3bIKE; YMEHHE IOJIb30BAThCSI MHOSI3BIUHOM CIIOBECHOM peubio B
YCTHOH ¥ THCBMEHHOW (opme s pelieHUuss KOMMYHUKATUBHBIX 3a7ad; TOJIEPAHTHOE H
YB)XXUTEIHbHOE OTHOIIEHHE K KYJIBTYPHBIM pPa3iNuusiM, OCOOEHHOCTSM M TPaIULUSAM JIPYTHX
CTpaH.

Memanpeomemuvie pe3ynbmanol

MeramnpeamMeTHble pe3yibTaThl OCBOCHHUs I[lpumepHoil pabodeld mporpaMmbl 1O
Marematuke 1o BapuaHty 2.2.2 AOOII OOO coOTBETCTBYIOT pe3yibTaTaM, OTPaKEHHBIM BO
OI'OC OO0 u OOIT OO0, HO amanTHPOBAHBI MPUMEHHUTEIHHO K OCOOBIM 00pa30BaTEIbHBIM
MOTPEOHOCTSM 00YJAIOITUXCS C HAPYIICHUSIMH CITyXa.

MeTtanpeaMeTHble pe3yiabTaThl BKIIOUYAIOT OCBOCHHBIE OOYYAIOIIMMHUCS C HapYIICHHEM
clIyXa MeXInpeaMeTHbIe OHATHS U Y Y [| (perynsTuBHbIE, I03HAaBATEIbHbIC, KOMMYHUKATUBHBIE),
CIOCOOHOCTh MX HCIIOJIb30BaHMS B yUeOHOM, TO3HABATEIILHOW U COITUAIEHON MPAKTUKE C YUETOM
0CcO0BIX 00pa30BaTENbHBIX TOTPEOHOCTEH; CAMOCTOSATENBHOCTD IJITAHUPOBAHUS M OCYIIECTBICHUS
yueOHOM JeATeTbHOCTH W OpTraHu3allud Y4eOHOTO COTpyIHWUYECTBA C TMEAaroraMd H
CBEpPCTHHKAMH; TIOCTPOEHHE WHAMBHUAYaJIbHON 00pa30BaTEeIbHOM TPAGKTOPUU C YUYETOM
00pa30oBaTeNbHBIX TOTPEOHOCTEH KaXKIOro OOYYaOMIErocs M JOMOTHUTEIBHBIX COMATHUYECKHX
3a001eBaHUM ISl 4aCTH 00 YyJaroITUXCsl.

1. VHusepcanvnvle noznasamenwvhule oelicmaus obecneuugarom opmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCco8 00yYaowuxcs (0ceoeHue memooo8 NO3HAHUS OKPYICAIOUe20 MUpa,
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX Onepayull, ymMeHuu pabomams ¢ uHgopmayuetr).

ba3zoevie nozuueckue oeiicmeus:

— BBIBIATH (CAMOCTOSITETLHO W/WIM C TIOMOIIBIO YYHTENS/IPYTUX YYaCTHHUKOB
00pa30BaTeNbHO-KOPPEKIIMOHHOTO MIpollecca) M XapaKTepHU30BaTh CYIIECTBEHHbIC MpPU3HAKU
MATEeMATHYECKUX OOBEKTOB, MOHSATHI, OTHOIICHWUH MEXAy MOHATUSAMU; (DOpMYIHpOBaTH C
UCIIOJIb30BAaHUEM JOCTYIHBIX CPEICTB KOMMYHHMKAIlMU, BKJIIOYas YCTHO-JAKTHIIbHYIO pEub,
oTpesieNieHus] MOHITHI, YCTaHABIMBATh CYIIECTBCHHBIH MpPHU3HAK KIACCU(PUKALWUU, OCHOBAHUS
JUTst 0000IIEHNS U CPaBHEHUS, KpUTEPUHU IPOBOAUMOTIO aHAIN3a;

— BOCHPUHUMATh U C KCIOJb30BAHUEM JIOCTYMHBIX CPEACTB KOMMYHHUKAIIMH, BKJIOUYas
YCTHO-IaKTWJIbHYIO peub, (OPMYJIHUPOBATh, MPEe0OpPa30OBbIBATh CYKICHHS: YTBEPAUTEIbHBIE U
OTpUIATENIbHbIC, eANHUYHBIC, YACTHBIC U OOIIUE; YCIOBHEIE;

— BBISIBJISITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUHs B (haKTax,
MaHHBIX, HAOMIONEHWSX W  YTBEPXKICHUSAX; TpeiaraTb KPUTEPUU [UIS  BBISIBICHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHIL;
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— JieNnaTh BBIBOJBI (CAMOCTOSITEILHO W/WIIM C MOMOUIBIO YUYHUTENS/IPYTHUX YYacTHHUKOB
00pa3oBaTeNbHO-KOPPEKIIMOHHOTO MPOLIECCa) ¢ UCIIOJIb30BAaHMEM 3aKOHOB JIOTHUKH, JIeTyKTUBHBIX
Y MHAYKTUBHBIX YMO3AKJIIOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTHH;

— pa30uparh JOKa3aTENbCTBA MATEMATUIECCKUX YTBEPKACHUI (TIPSMBIE U OT IPOTHBHOTO),
MIPOBOJIUTH (CAMOCTOSTEIBLHO W/WUJTM C TIOMOIIBIO YUYUTENISA/IPYTrUX YIaCTHUKOB 00pa3oBaTeIbHO-
KOPPEKIIMOHHOTO IMPOIIeCCa) HECIOKHBIC JOKA3aTeIbCTBA MAaTEMAaTHUECKUX (haKTOB, MPUBOAUTH
IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHMUS,;

— BbIOMpaTh crmoco0 pemieHus y4eOHOW 3amaud (CpaBHUBATh HECKOJBKO BapHaHTOB
pelieHusi, BBHIOMPATh (CaMOCTOSITENIPHO W/WJIM C TIOMOIIBIO YUUTENS/IPYTUX y4aCTHUKOB
00pa3oBaTeNbHO-KOPPEKIIMOHHOTO Tpoliecca) Hanboee MoAX o AN,

ba3zoevie uccneoosamenvckue oeiicmeus:

— WCMOJB30BaTh BOMPOCHI KAaK  HCCIIENOBATEIIbCKUH  HHCTPYMEHT  IIO3HAHWS;
CaMOCTOSITEIbBHO W/WJIM € TIOMOINBIO  yYWTEJS/IPYTrUX  YyYaCTHUKOB  0Opa3oBaTeIbHO-
KOPPEKIIMOHHOTO  Tpouecca (HOpMyTupoBaTh BOMPOCH], (UKCUPYIOUIME MPOTHBOPEUHE,
npo0iieMy, yCTaHaBIMBAaTh HMCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Yy; C HCIOJIb30BaHUEM
JOCTYITHBIX CPECTB KOMMYHHUKAIIUH, BKIIIOUAsl YCTHO-AAKTIIIBHYIO PeUb, apTYMEHTUPOBAThH CBOIO
MO3UIUI0, MHEHHE;

— MPOBOJUTH TO IUIAHY HECIOXHBIA JKCIHEPUMEHT, HEOOINBIIOE HCCICIOBAHKUE II0
YCTAaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB MEXKIY
co00ii;

— C UCIMOJb30BaHUEM JOCTYIHBIX CPEICTB KOMMYHUKALIUU, BKIIOYasl YCTHO-TAKTUIBHYIO
peub, GhopMyIUpoBaTh 000OIIEHUS M BBIBOJABI MO pe3yibTaTaM MPOBEAEHHOTO HaOIIOICHMUS,
UCCJIEIOBAHMSI, OLICHUBATh IOCTOBEPHOCTh MOJYYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IIEHNUI;

— CaMOCTOSITEJIbHO W/MJIM C MOMOILIBIO YUYMUTENS/IPYTUX YYaCTHUKOB 00pa3oBaTelbHO-
KOPPEKLMOHHOTO MpoIiecca MPOTrHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIIECCa, a TAK)KE BHIABUTATh
MPEJIIOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBUSIX.

Paboma c ungpopmayueii:

— BBISIBJISITH HEOCTATOYHOCTh U H30BITOYHOCTH MH(POPMAITNH, TAHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a/1a4H;

— CaMOCTOSITENIbHO W/WJIM C MOMOIIBIO YUYHUTENS/IPYTUX YYaCTHUKOB 00pa3oBaTelbHO-
KOPPEKLIMOHHOTO  Tpollecca  BbIOMpaTh,  aHaJIM3UPOBAaTh,  CHCTEMaTU3UpOBaThb U
UHTEPIPETHPOBATH HHPOPMAIIHIO Pa3TIMIHBIX BHIOB U OPM MPEACTABICHUS;

— BbIOMpaTh (hopMy mpencTaBieHus] HHGOPMALUU U UIUTIOCTPUPOBATDH peIIaeMble 3aaun
CXeMaMH, IuarpaMMaMu, HHOU rpadukoi U X KOMOMHAIIMSIMU;

— OLIGHUBATh HAJAE&KHOCTh MHGOPMAIUU N0 KPUTEPHSIM, MPEAJIOKEHHBIM YUUTENIEM WU
c(OpPMYIIMPOBAHHBIM CAMOCTOSITEILHO W/MIU C TOMOIIBI0  YUUTENSI/APYTUX  YIaCTHUKOB
00pa30BaTebHO-KOPPEKIIMOHHOTO MpoIiecca.

2. Vuueepcanvhvie KOMMYHUKAMUGHbIE OelCMEUs 0Decneyusaom c@opmuposaHHoCcms
COYUANBHBIX HABLIKOS 00YYAIOUWUXCAL.

Obwenue:

— BOCHPUHHUMATh U (QOPMYIUPOBAaTH C HCIOJIB30BAHHEM JIOCTYIHBIX CpEACTB
KOMMYHHKAIIH, BKJIIOYasl YCTHO-TAKTUIBHYIO PeUb, CYXKICHUS B COOTBETCTBUH C YCIOBHIMH U
HeIsIMU OOLIEHHUS]; BHIPaXKaTh CBOIO TOUYKY 3PEHUSI B YCTHBIX/YCTHO-IAKTUIIbHBIX U MHCbMEHHBIX
TEKCTaXx, 1aBaTh MOSCHEHUS 110 X0y PEUICHUS 3a/1a4H, KOMMEHTHPOBATH IOTyYEHHBIN Pe3yNbTaT;

— B X0J1¢ OOCYXKJICHHSI 3a/1aBaTh BOIPOCHI IO CYIIECTBY O0CYXIaeMOU TEMBI, TPOOIIEMBI,
perraeMoil 3a7auu, BBICKA3bIBATh WJICH, HAIICJICHHBIC HA MOUCK PEIIECHUS; COMOCTABIATH CBOU
CYXKICHHS C CY)KIIEHUSIMU JIPYTMX YYacCTHHUKOB AHaliora, OOHApY>KUBATh paziuive U CXOICTBO
MO3UINI; B KOPPEKTHOW (opMe M C HUCIOJIB30BAHUEM JOCTYIHBIX CPEICTB KOMMYHUKAIIHH,
BKJIIOYAsl yCTHO-JAKTUIIBHYIO pedb, (DOPMYIHPOBATh Pa3HOIIIACHS, CBOU BO3PAKEHUS;

— IPEJCTABISATh PE3YNbTAThl PEIICHHs 3a7aud, IKCIIEPUMEHTa, UCCIICIOBAHHUS, TPOCKTA,
CaMOCTOSITEIbBHO W/WJIM € TIOMOINBIO  yYWTEJS/IPYTrUX  YyYaCTHUKOB  0Opa3oBaTeIbHO-
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KOPPEKLMOHHOTO Tpoliecca BhIOUpaTh (hopMaT BBICTYIUIEHUS C YYETOM 3ajad MpEe3eHTalUH U
0COOEHHOCTEH ayTUTOPHH.

Compyonuuecmeo:

— MOHUMATh U UCIIOJIL30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAILHON paOOTHI IIPH
pelieHn Y4eOHbIX MaTeMaTH4eCKUX 3ajad; MPUHUMATh LeJb COBMECTHOW JEATENbHOCTH,
IUTAHUPOBATh OPTaHMU3ALMI0 COBMECTHOM pabOThl, paclpeaessTh BUIbI padoT, J10rOBapUBaThCS,
00CcyX1aTh POIIECC U PE3yJIbTaT paboThI; 000011aTh MHEHUS HECKOJIBKHX JIFOJICH;

— Y4acTBOBAaTh B IPYMIOBBIX (popmax paboThl (00CYXaAeHHs, 0OOMEH MHEHUSMHU, MO3TOBBIE
HITYPMBI M JIp. — C UCIIOJB30BAaHUEM JOCTYMHBIX PEUYEBBIX CPEICTB); BBIMOJHATH CBOI YacTh
paboThI M KOOPAMHUPOBATH CBOM JACUCTBUS C APYTUMH WICHAMHU KOMAaH[Ibl; OIICHUBATh Ka4eCTBO
CBOEr0 BKJIaJja B OOMMIA MPOAYKT MO KpUTEpHsM, CHOPMYIUPOBAHHBIM YyYaCTHUKAMU
B3aUMO/JICHCTBUA.

3. Ynusepcanvuvle pecynamusHule Oelicmsus obecneuusarom Gopmuposarue CMulClO8bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.

Camoopzanuzayus:

— COCTaBJIATH IUIaH, AITOPUTM pEUIeHHs 3ahayd (WM €ero 4acTh), BBIOMpaTh CIOCO0
pelieHns ¢ y4€TOM HMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BApUAHTHI pEIIeHU ¢ y4éTOM HOBOW MH(pOpMAaLIUH.

Camoxkonmponn:

— BJIaZIETh croco0aMu CaMONPOBEPKH, CAMOKOHTPOJISI MPOLIEcca U pe3yibTaTa PelIeHus
MaTeMaTH4YeCKOH 3a1auu;

— TIpEeABHUIETh TPYTHOCTH, KOTOPhIE MOTYT BO3HUKHYTbH IPH PEIICHUH 337a4H, BHOCHTD
KOPPEKTHUBBI B JESTEIbHOCTh HA OCHOBE HOBBIX OOCTOATEILCTB, HAWJEHHBIX OILIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

— OLIEHUBATh COOTBETCTBHE Pe3yJbTaTa NESTEIbHOCTH MOCTABICHHOMN LIETTH U YCIOBHSIM,
OOBSICHATh MPUYUHBI JOCTHKEHUS WIIM HEJAOCTHKEHUS LI€IH, HAXOAUTh OIINOKY, AaBaTh OLICHKY
pUOOPETEHHOMY OTIBITY.

Ilpeomemmnwie pesynomamol

B cootBercTBUM ¢ TpeOOBaHUAMH CTaHAapTa U cHelU(UKON Conep)KaHUs MPEAMETHBIX
oOnacTeil, BKIIOYAIONIMX KOHKPETHBIE YYeOHBIE MpPEIMEThl, a TaKKe KOPPEKIHOHHO-
pa3BuBaromue Kypchl mo IIporpamme KOppEeKIIMOHHON paboOThI, MPEAMETHBIE PE3YJIbTAThI
0CBOeHMA oOydaronumucs ¢ HapyieHusmu ciryxa AOOIT OOO (BapuaHT 2.2.2) OpUEeHTUPOBAHBI:

— Ha NpPUMEHEHHE 3HaHWM, YMEHMH W HABBIKOB B YYEOHBIX CHUTYyalUAX M pEATbHBIX
KU3HEHHBIX yCIIOBHSIX,

— Ha yCIenHoe O0y4YCeHHE Ha CIEAYIOIIEM YPOBHE 0011Iero 00pa3oBaHusI.

[Tnanupyembie npeaMeTHbie pe3yiabTraThl oOydenus mo AOOIT OOO (Bapuant 2.2.2)
OPUMEHUTEIbHO K JAUCHUIUIMHE TMpeAMEeTHON obmactu «Marematuka M HMHQOpPMATHKA»,
NOJBEPHYTHI KOPPEKTHUBAM U JIOTIOJHEHBI CIEHUATbHBIMU TPEOOBAaHUSAMH — C YYETOM OCOOBIX
00pa3zoBaTeNbHBIX MOTPEOHOCTEH 00YUAIONMINXCS ¢ HAPYIICHUSIMH CITyXa.

[IpenmeTHbIe pe3ynbTaThl OCBOSHHS IPOTPaAMMBI [0 MaTeMaTHKE MPEJCTaBIICHbI IO TO/1aM
0o0y4eHHs B CIEIYIOMIMX pa3jiesax MporpaMMbl B paMKax OTJENbHBIX KYPCOB:

e B 5-06 kyaccax — kypca «MaTemaTuka,

e B /-9 Kkiaccax — KypcoB «Anredpa», «I eomeTpus», «BeposSTHOCTh M CTATHCTHKAY.

PazButue JIOTMYECKUX TPEACTABICHUH ¥  HABBIKOB  JIOTUYECKOTO  MBIIIICHHUS
OCYIIIECTBIISIETCS Ha MPOTSHDKEHUM BCEX JIeT OOy4YeHHs] B OCHOBHOW INIKOJE B paMKaX BCeX
Ha3BaHHBIX KYPCOB.

Ilpeomemnoie pe3yromamel yueonozo Kypca «Mamemamuka»

OcBoenne ydeOHOro kypca «Marematuka» B 5-6 Kiaccax JOJDKHO 0OecreuuBaTh

JOCTHKEHHUE YKa3aHHBIX HIKE MPEIMETHBIX 00pa30BaTeIbHBIX PE3yJIbTAaTOB.
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5 KJIACC

Yucjia v BHIYMCJIEHUS |

— MOHMMATh U MPABUIILHO YIOTPEOISATh TEPMUHBIL, CBA3aHHBIE C HATYpaIbHBIMU YHCTIAMH,
OOBIKHOBEHHBIMU U JIECATUIHBIMU APOOSIMHU;

— CpaBHUBATh U YIOPSI0UMBATH HATYpaJIbHbIE YHCIIA, CPABHUBATH B IPOCTEHIINX CIydasx
OOBIKHOBEHHBIC APOOU, AECATUYHBIC APOOH;

— COOTHOCHTHh TOYKY Ha KOOPAMHATHOW (YHMCIIOBOI) MPSIMON C COOTBETCTBYIOIIMM €M
YHCIIOM M U300paXkaTh HATypaJIbHbIE YHCIa TOYKaMU Ha KOOPAMHATHOH (YMCIIOBOI) PSAMOIA;

— BBIMOJIHATH apudMeTndecKre IeUCTBUS ¢ HaTypalbHBIMU YHCIIaMU, C OOBIKHOBEHHBIMHU
JIPOOSIMU B MPOCTEUIITUX CITydasiX;

— BBIMOJHATH IPOBEPKY, MPUKHUIKY pe3yJbTaTa BhIUMCICHUH. 6 OKpYyTIsTh HATYpajlbHbIE
yucna.

Pemenne TeKcTOBLIX 3a1a4.

— pemaTh TEKCTOBBIC 3a/1a49H apU(PMETHUIECKUM CITIOCOOOM U € IOMOIIBI0 OPraHU30BaHHOTO
KOHEYHOro nepebopa BceX BOZMOKHBIX BAPUAHTOB;

— pelaTth 3aJlay, COJEpPKalUe 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIUYUHBI: CKOPOCTb,
BpEMsl, pacCTOSIHUE; [IeHa, KOJIMYECTBO, CTOMMOCTH;

— UCTIOJIh30BaTh KPATKHE 3aIKCH, CXEMBbI, TA0IHIIBI, 0003HAUCHUS TIPU PEIICHUU 3a7ad,

— TIOJIb30BAThCSl OCHOBHBIMHM €IMHHMIIAMU HM3MEPEHHUs: II€HbI, MacChl, PAacCTOSHUS,
BPEMEHHU, CKOPOCTH; BBIPAXaTh OJHU €IMHULIBI BETUUUHBI Yepe3 APYTUe;

— U3BJIEKaTh, AaHAJIM3UPOBATh, OLICHUBATh HH(GOPMAIUIO, MIPEICTABICHHYIO B TabNuIle, Ha
CTONOUYATON aUarpamMme, WHTEPIPETUPOBATH MPEACTABICHHBIC HAHHBIC, UCIIOJIb30BATh JaHHBIC
IIPU pEIIeHUH 3a/ay.

HarusaHast reomerpus:

— TIOJIB30BAThCSl TE€OMETPUUYECKUMHU TOHATHUSAMHU: TOUKA, MpsiMasi, OTPE30K, JIy4, Yrod,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT;

— NPUBOAUTH MPUMEPHI 0OBEKTOB OKPYXKAIOIIETO MHUPA, UMEIOIMUX (OpMYy HM3YUEHHBIX
reoMeTpUYecKuX (puryp;

— HCHOJb30BaTh TEPMHUHOJOTHIO, CBSI3aHHYIO C YyIJaMH: BEpIIMHA, CTOPOHA; C
MHOT'OYTOJIbHUKAMU: yroJl, BEPILINHA, CTOPOHA, AUAroHajb; ¢ OKPYKHOCTBIO: PanyC, AUAMETP,
LEHTD;

— n300pakaTh W3YYCHHBIE TeOMETpUYecKHe (PUTyphbl Ha HEIMHOBAHHOW M KIIETYATOMN
OyMmare ¢ IOMOUIbIO IIUPKYJIS U TUHEHKY;

— HAxXOJUThb JUIMHBI OTPE3KOB HEMOCPEICTBEHHBIM HM3MEPEHHEM C MOMOILIBIO JMHEHKH,
CTPOUTH OTPE3KU 3aJaHHOU JUIMHBI; CTPOUTH OKPYKHOCTh 3aJaHHOTO Pajinyca;

— HCHOJb30BaTh CBOWCTBA CTOPOH M YIVIOB NPSIMOYrOJIbHHMKA, KBajpaTa JUIsl HX
MOCTPOCHUS, BEIUMCIICHHUS TJIOMIAAN U IEPUMETPA,;

— BBIYUCIIATH IEPUMETP U IUIOMIAAb KBaIpaTa, MPsSIMOYToJIbHUKA, (PUTYp, COCTaBICHHBIX U3
MPSIMOYTOJIHMUKOB, B TOM Unciie GUTryp, H300paKEHHBIX Ha KJIETYaTON Oymare;,

— MOJIb30BATHCSI OCHOBHBIMM METPUUYECKUMH €AMHULIAMU M3MEPEHUs JJIMHBI, TJIOIIAIH;
BbIpaXaTh OJHU €IUHUIbI BEJTMUHUHBI Uepe3 IpyTrue;

— pacrmo3HaBaTh HapajuieNenune, Kyd, UCIoIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, Pedpo
rpaHb, U3MEPEHMS; HAXOIUTh U3MEPEHUs apalljiesienumnesa, Kyoa;

— BBIYUCIATH 00BEM KyOa, MmapajieNienunea mno 3aJaHHbIM U3MEPESHHSIM, MOJIb30BAThCS
eMHUIIAMU U3MepeHusi 00bEMa;

— peuaTh HECIIOKHBIEC 33a/1a4u Ha U3MEPEHUE F€OMETPUUECKUX BETUYUH B MPAKTUUECKUX
CUTYaLUsAX.

6 KJIACC

Yucsia v BIYUCIICHUS

— 3HATh U TIOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3JTMYHBIMH BHIAMHU YHCEI U CIIOCOOAMH UX
3aMuCH, MIEPEXOIUTD (€CITH 3TO BO3MOXKHO) OT OJTHOHM (hOPMBI 3aIKMCH YKCIa K IPYTOH;

— CpaBHMBATh M YIOPSAOYMBATH IIENIBIE YMCIIA, OOBIKHOBEHHBIC U JIECATHYHBIE JIPOOH,
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CPaBHMBATh YUCJIA OHOTO U Pa3HBIX 3HAKOB;

— BBINOJHATh, COYETasi YCTHhIE M NMHUChbMEHHbIE MPHUEMBI, apupMeTHYECKHE ICHCTBUS C
HaTypalbHBIMM M LEJIbIMH YHUCJIAMH, OOBIKHOBEHHBIMH U  JECATUYHBIMHU  JPOOSIMH,
MOJIO)KUTEIBHBIMU U OTPULIATEIbHBIMU YHCIIAMH,

— BBIUNCJATh 3HAYCHMsI YHCIOBBIX BBIPA)KCHUMW, BBINOJIHATH IPHUKUAKY U OLEHKY
pe3yabTaTa BEIYUCIICHUH; BBITOTHATH TPEOOPa30BaHMs UNCIOBBIX BHIPAKCHHU HA OCHOBE CBOMCTB
apuMeTUIECKUX JEHCTBUN;

— COOTHOCUTH TOYKY Ha KOOPJAMHATHOM IPSIMOM C COOTBETCTBYIOIIMM €M 4YHCIOM U
n300pakaTh YMciia TOYKAMU Ha KOOPAMHATHOM MPSIMOMN, HAXOJUTh MOYJIb YUCIIA,

— COOTHOCHUTb TOYKH B IPSIMOYTOJILHOM CUCTEME KOOPAMHAT C KOOPAUHATAMU 3TOM TOUKH;

— OKPYIJIATH LIEJIblE YUCIIA U JECSITUYHBIE TPOOH, HAXOIUTh MPUOINKEHHS YUCEIL.

YucnoBbie 1 OyKBeHHbIC BHIPAKCHHS .

— [IOHMMATh U YHOTPEOISATh TEPMHUHBI, CBA3aHHBIC C 3alIUChIO CTENEHU YUCIIA, HAXOAUTh
KBaJpaT 1 KyO 4Hcia, BEIUUCIATH 3HAUCHUS YUCIIOBBIX BBIPAXKEHUH, COIEpKAIIUX CTETICHU,

— M0JIb30BAThCS PU3HAKAMH JCIMMOCTH, PACKIIAbIBATH HATYPAIBHBIC YUCIIA HA IPOCTHIC
MHOKUTEIH;

— M10JIB30BaThCsl MAaCIITaOOM, COCTaBIIATh IPONOPLUY U OTHOIIECHUS,

— HCIOJIb30BaTh OYKBBI Ui O003HAUEHHUS YHCEN TMpPH 3aluCH  MaTeMaTHYECKUX
BBIPa)KEHUI, COCTaBIIATh OYKBEHHBIE BBIPAXKEHUS M (POPMYJIbI, HAXOAUTh 3HaU€HUs OyKBEHHBIX
BBIPa)KEHUH, OCYILIECTBIISAA HEOOXOAUMBIE TIOJICTAHOBKH U MTpeoOpa3oBaHus;

— HaXOJWUTb HEU3BECTHBIM KOMIIOHEHT PaBEHCTBA.

Pemenue TekcTOBBIX 33124

— pelaTh MHOTOILIArOBbIE€ TEKCTOBBIE 33a4K apU(PMETHIECKUM CIIOCOOOM;

— pewarb 3ajayd, CBA3aHHbBIE C OTHOLIEHUEM, IPONOPLHUOHAIBHOCTHIO BEJIMYUH,
IPOLIEHTAaMU; pelllaTh TPY OCHOBHBIE 33/1a4M Ha IpOOU U MPOLIEHTHI;

— pemarh 3aJayd, COJAEpPIKAIIME 3aBHUCHUMOCTH, CBS3BIBAIOIINE BEIMYUHBL: CKOPOCTH,
BpEMs, DPACCTOSHUE, II€HA, KOJMYECTBO, CTOMMOCTb; IPOU3BOAUTEIBHOCTb, BpeMs, 00BEMa
paboThl, UCHIONB3Ys apu(METHUECKUE NEHCTBUS, OLICHKY, IPUKUAKY; MOIb30BATHCS €IUHUIIAMHU
M3MEPEHUS COOTBETCTBYIOIINX BEJINYMH;

— COCTaBJIATh OYKBEHHBIEC BBIPAXKEHUS 110 YCIOBHUIO 3a7a4H;

— U3BJIeKaTh HHPOPMAIIHIO, PEICTABIICHHYIO B TA0OJIMIIaX, HA TWHEWHOMH, CTOJI0YaTOMN M
KpYyroBOW uarpaMmax, MHTEpIIPETUPOBATH NIPEACTABIECHHBIE JaHHBIE; UCIIOJIb30BATh IaHHBIE IPU
pELICHNN 3a/1a4;

— MPECTaBIIATh HHPOPMAITUIO C TOMOIIIBIO TaOJHIL, JIMHEHHON 1 cT0I04YaToi JruarpaMm.

Harasanasi reomerpusi:

— NPHUBOJUTH MPUMEPHI 0OBEKTOB OKPY)KAIOLIETO MUPA, UMEIOUUX (HOpMY H3yUEHHBIX
TFE€OMETPUYECKUX IMIJIOCKUX U MPOCTPAHCTBEHHBIX (DPUIYp, MPHUMEpPHI PaBHBIX U CUMMETPHUYHBIX
duryp;

— u300pakaTb C MOMOUIbIO LMPKYJISA, JIMHEHKU, TPAaHCIOPTUPA HAa HEJIMHOBAHHOM H
KJeTyaToil Oymare H3y4YeHHbIEe IUIOCKME TeOMeTpuYeckue QUrypsl M KOHQUTYpaluH,
CUMMETPHUYHBIE (PUTYPHI;

— TIOJB30BATHCS TEOMETPHUECKUMH TOHSATHSIMHU: PABEHCTBO (QHUTYp, CHMMETpUS;
HCII0JIb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CAMMETPUEH: OCb CHMMETPHH, LIEHTP CHUMMETPHH;

— HAXOAWUTh BEJIMYMHBI YIJIOB M3MEPEHUEM C IOMOIIbIO TPAHCIOPTUPA, CTPOUTH YIJIBI
3aJaHHOW BEJIMYMHBI, [TOJI30BATHCA IIPH PEIICHUH 3a1a4 IpajlyCHOW MEPOH YIJIOB; PACIIO3HABAThH
Ha 4epTexkax OCTPBIN, PAMOH, pa3sBEPHYTHIN U TYIOU YIJIbI;

— BBIYUCJIATH JUIMHY JIOMaHOW, NEPUMETP MHOTOYTOJIBHHKA, IOJIB30BATHCA €IUHHUIIAMU
W3MEPEHUS IIMHBI, BBIPAXKaTh OJAHU €UHUIIBI U3MEPEHMSI [UIMHBI YEPE3 APYTHUE,;

— HaXOJUTb, UCIIONb3Yys YEPTEIKHBIE HHCTPYMEHTBI, PACCTOSHUSA: MEXKIY IBYMs TOUYKaMH,
OT TOYKH JI0 NPSIMOM, JUIMHY ITyTH HA KBaJAPATHOU CETKE;

— BBIUUCJIATH IUIOM@AAb (UIyp, COCTaBIEHHBIX M3 MPSIMOYIOJIbHHUKOB, HCIOJIb30BATh
pa3OueHne Ha MPSIMOYrOJbHHKH, Ha pPaBHbIE (UIyphl, JOCTpaWBaHUE 0 MPSMOYTOJIbHHKA;
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MOJIb30BAThCS OCHOBHBIMU €IMHULIAMU M3MEPEHHUs IUIOMIA[U; BBIPAXaTh OJHU €IUHUIIBI
M3MEpEHUS TUIOIIAN Yepe3 APYTHeE;

— pacrno3HaBaTh Ha MOJEISIX U U300paKEHUSIX MUPAMUTY, KOHYC, IIMJIMHAP, UCTIOIb30BaTh
TEPMUHOJIOTHIO: BEpIINHA, peOpo, rpaHb, OCHOBAHHUE, PA3BEPTKA,

— n300paxkaTh Ha KJeTyaTol Oymare MpsiMOYroJbHBIN Mapajuieenunesn;

— BBIUUCIIATH 00BEM IPSIMOYTOJILHOTO MapaJuieNienuIeaa, Kyoa, moib30BaThCsl OCHOBHBIMH
eMHUIIAMU U3MEpeHusl 00bEMa; BbIPaXKaTh OJTHU €IUHULIBI U3MepeHus: 00bEMa uepes Ipyrue;

— pelaTh HECIOXKHBIE 3a7]a4l Ha HAaXOXKJIEHUE T€OMETPUUYECKUX BEJIMUYUH B TPAKTUUECKUX
CUTYalUsX.



S KVIACC

TeMaTHuyecKkoe NIAHMPOBaHUE

TemaTudeckoe IaHUPOBAHKE TI0 MATEMATHKE MPEACTABICHO MO rojaM 00y4ueHus (5—6 Ki1acchr).

OCHOBHBIE BUABI ACATCIIBHOCTHU 06yqa101u1/1xc;1 MEPCUUCIICHBI IPpU HU3Y4YCHHUU KaX(HOﬁ TCMbl U HaAIPABJICHBI Ha JOCTUKCHHC IINIAHUPYCMbBIX
pe3ynbratoB oOydeHusa. [lepedyeHb BUAOB NEATENBHOCTH MOXKET OBITh PACHIMPEH WU COKpall€H — € y4€TOM BO3MOXKHOCTEH W OrpaHUYEHUN
o0yyJaromuxcs, 00yCIOBICHHBIX CTPYKTYpPOI HAapyIIECHHs IIPH MATOJIOTHHU CITyXa.

Oo61uee koimuecTBo yacoB — 170 yacos.

TeMbl (TeMaTHYeCKHE

OcHoOBHOe coep:kaHue

OcHOBHbBIE BU/bI A1eSITEJIbHOCTH 00yYAO M XCS

mwiockoctu (12 4)

[IpaxTuueckas padora «IlocTpoeHue yrios»

0J10KH/MOYJIN)
Harasanas Otpezok u ero anuHa.  JlomaHas. | Paco3HaBath Ha  uepTexax, pHUCYHKax, OIMCHIBaTb, HCIOJIb3Ys
reomeTpusi. luauu 1 | MHOrOyroJIbHUK TEPMUHOJIOTHIO, U M300pa)kaTb C TMOMOIIbI0 YEPTEKHBIX MHCTPYMEHTOB:
¢urypsl Ha [Tnockocts, npsimast, J1yd, yroi TOYKY, MIPSIMYIO, OTPE30K, JIyd, YrOJI, IOMAaHYIO, OKPY>KHOCTb.

Pacrnio3naBath, NPUBOJAUTH IPUMEPHI 0OBEKTOB PEATbHOIO MUPA, UMEIOIINX
bopMy U3yueHHBIX QUTYp, OLICHUBATH UX JINHEHHBIE Pa3MephI.
Hcnonp30BaTh TMHEWKY M TPAHCIIOPTUP KAK HUHCTPYMEHTHI JIJ1s1 IOCTPOEHUS
Y U3MEPEHUS: U3MEPATh JUIMHY OTpPe3Ka, BEJIMUHUHY yIiia; CTPOUTh OTPE30K
3aIaHHOW JUIMHBI, YTOJ, 3aJaHHOW BEJIIMYMHBI; OTKJIAJbIBAaTh LUPKYJIEM
paBHBIE OTPE3KH, CTPOUTH OKPYKHOCTh 33JJaHHOTO pajanyca.
N300pakaTh KOHOQUTYpallMM TE€OMETPHUECKUX (UTYp M3 OTPE3KOB,
OKPY)KHOCTEH, WX 4YacTei Ha HEIMHOBAaHHOW M KieT4datoh Oymare;
npeJyiarath, OMUCHIBATh U 00CYXKIaTh CIIOCOOBI, aJITOPUTMBI IIOCTPOCHUSI.
Pacmo3naBate u m300pakaTb Ha HEJIMHOBAHHOM W KJET4aToW Oymare
IIPSIMOM, OCTPBIN, TYIIOU, pa3BEPHYTHIN YIJIBI; CPABHUBATH YIJIBL.
BbruncnsTe AMTUHBI OTPE3KOB, JOMaHBIX.
Ilonumars M MCHOJIB30BaTh NpPH PEIICHUU 337ad 3aBUCUMOCTH MEXIY
€IMHUILIAMU METPUYECKOM CUCTEMBI Mep; 3HAKOMUTHCS C HEMETPUUECKUMU
CHUCTEMaMHU Mep; BbIPaXKaTh JUIMHY B PA3JIUYHbIX €UHHUIAX U3MEPEHMSL.
WccnenoBath burypsl 1 KOHGUTYpaIMU, UCTIONB3YsI ITUGPOBBIE PECYPCHI.

HarypajbHble 4ucia.
JeiicTBus c
HATYPAJIbHBIMU
yucjaamu (43 4)

[IpencraBnenne uucioBoil HH(POpPMAIUK B
TadJmMIax

Hudper w uucna. [lecaTudHas cucrema
cuucnenus. Hatypanbnsbiit psag. Yucio 0

B meuenue yuebmoco 200a: MOHUMATh, MPUMEHSTH B CAMOCTOSITEILHON
pedr, BOCTIpUHUMATh (CIYyXO3pUTENbHO H/WIK Ha CIyX C y4ETOM YpOBHS
CIIyXOpPEUEBOT0 pa3BUTHS OOYHYAIOMIMXCS) W JIOCTaTOYHO BHATHO H
€CTECTBEHHO BOCIPOM3BOJUTh TEMATHYECKYID W TEPMHUHOJIOTHYECKYIO
JCKCHKY, a TaKKe JICKCHKY [0 OpraHu3ali y4eOHOH JesTEeIbHOCTH.
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[Ixanbr u KOOpJWHATHAs npsmMasi.
Harypanbabple uymcia Ha  KOOPAWHATHOMN
PAMOM

CpaBHeHuEe, OKPYTJIEHHE HATYPaJIbHBIX YHCEl
[IpencraBnenne YUCIOBOW HHPOPMAIMA B
CTONOYATHIX AUArpaMMax

Hewictue crnoxxerus. CBOHCTBA CIIOKCHUS
JlevictBue BerunTanus. CBOMCTBA BEIYUTAHUS
YuciioBbie M OYKBEHHBIC BBIPAKEHUS
YpaBHeHue

HevictBue ymHOxkeHUs. CBOMCTBA YMHOXKEHUS
JlelficTBHUE IEeNCHUS

Jlenenue ¢ ocraTkom

VYipoliueHue BeIpaXeHUun

[Topsimok eCTBUM B BBIYMCIECHHUSX

CreneHb C HATYpaAJIbHBIM MTOKa3aTeIeM
[Jenurenu u KpaTHble

CBolicTBa M MPU3HAKU JIETUMOCTH

Bomonusate poneTnueckyto 3apsanky. Mcmons3oBate AakTHIBHYIO (YCTHO-
JAaKTHIBHYIO PEYb) B KAYECTBE BCIIOMOTATEIIbHOTO CPEACTBA OOILICHUSL.

Ilo okoHuanuu xasxxcoou yueOHoU uemeepmu: BOCIPUHUMATh Ha CIyX U
BOCTIPOU3BOMTH TEMAaTHYECKYIO0 U TEPMUHOJIOTHYECKYIO JIEKCUKY Y4eOHOMH
JTUCIUIUIMHBL, @ TAK)XKe JIEKCUKY 110 OpraHu3aliui y4eOHOM e TeNbHOCTH.
UYurarp, 3anuchbiBaTh, CpPaBHUBATh HATypalbHBIE YHUCIA; MpeiaraTb U
00CYX1aTh CIIOCOOBI YIOPSATOYMBAHUS YUCE.

N300pakaTh KOOpPAMHATHYIO TMpPSAMYIO, OTMEYaTh 4YHCIa TOYKAaMH Ha
KOOPJAMHATHOW MPSAMOM, HAXOAUTh KOOPJAUHATHI TOUKHU.

HccnenoBath cBOMCTBA HAaTypalbHOIO pAja, yucena 0 u 1 mpu cinoxeHuu u
YMHOXECHUHU.

Hcnonp30BaTh MpaBuilo OKPYTJIEHHS HATYPaIbHBIX YACEIN.

Bomonusate apudmernyeckue JEHCTBUS € HATypaJIbHBIMH  YHCIIAMU,
BBIUUCIIATH 3HAUEHUS YUCIIOBBIX BBIPAXKEHUH CO CKOOKaMH U 6€3 CKOOOK.
3anuceIBaTh IPOU3BEACHNE B BUJIE CTETIEHH, YUTATh CTEIIEHHU, HCIIOIb30BATh
TEPMHUHOJIOTHIO (OCHOBaHHE, TOKA3aTelNb), BEIYUCIISTH 3HAUECHUS CTETICHEH.
BBINIONMHATE NPUKUAKY M OLICHKY 3HAYEHWM YHCIIOBBIX BBIPAKECHUM,
MpeAJIaraTe ¥ NIPUMEHATh IPUEMBI IPOBEPKH BBIUYUCICHUM.

Hcnonp30BaTh NpHU BBIYUCICHUSAX NEPEMECTUTENBHOE M COYETATEIBHOE
CBOMCTBAa CIIO)KEHUSI W YMHOXEHUS, paCHpelesUTEIbHOE CBONCTBO
YMHOXXEHUS; (OpMyIupoBaTh W TNPHUMEHATH IpaBuUia NpeoOpa3oBaHUs
YHUCJIOBBIX BBIPAKEHNUI Ha OCHOBE CBOMCTB apr(METUUECKHUX JEHCTBUM.

Harasnnas
reomerpusda. Tera u
¢urypni B

npocrpanctse (9 4)

['eomeTpryeckue Tena U uX H300pakeHUs
[Tapamienenunen u nupamMuaa

O0bem napasienenuneaa

[IpakTudeckas padora «Pa3BepTkn»
OKpYXHOCTb U KPYT

[IpaxTuueckas pabora «IlocTpoenue yzopa u3
OKPYKHOCTEN

PacroznaBath Ha dYepTekax, pHCYHKax, B OKpPYKalIIeM MHpE
MPSMOYTOJIBHBIN TapajuieNienunen, KyO, MHOTOTPaHHUKH, OIHCHIBATH,
UCIOJIb3YSl TEPMUHOJIOTHIO, OIICHUBATh JIMHEITHBIE Pa3MephI.

[TpuBomuTE TpUMEpPHl OOBEKTOB PEATBLHOTO MHUpPA, HMEIUX (HopMy
MHOTOTpaHHHKA, MPSMOYTOJILHOTO MapajieNenumnesaa, Kyoa.

N3o06paxaTs Ky0 Ha KiIeTyaTol Oymare.

UccnenoBate cBoiicTBa Ky0a, MPSMOYTOJIBHOTO
MHOTOTPaHHUKOB, HCIIOJb3YysI MOJICTTU

Paco3naBate u wm300pakaTh pa3BEPTKHM Kyba W MapajulesieNuIe/a.
MonenupoBaTh Ky0 U mapajuieenunea u3 OyMard U IpoYnx MaTepHalioB,
OOBSICHSTH CIIOCO0 MOJICTTPOBAHUSI.

napajjiCicmicaa,
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Haxomuth m3MepeHus, BBIUMCIATH IUIOLIAb MOBEPXHOCTH; 00BEM KyOa,
IPSIMOYTOJIBHOTO TapajliesIeNuIela; UCCIE0BaTh 3aBHCUMOCTh 00BEMaA
Ky0a OT JTMHBI €0 pedpa, BBIABUTATh U 000CHOBBIBATH THIIOTE3Y.
Habmto1aTe v IpOBOAUTH aHATIOTUY MEXKIY MOHATUSMU ILTOMIAIN U 00bEMA,
MepuMeTpa U IJIOLAAN TOBEPXHOCTH.

Pacno3HaBaTh MCTHHHBIE U JIOKHBIE BBICKA3BIBAaHUSI O MHOT'OTpaHHUKAX,
MPUBOJUTL TMPUMEPHI U KOHTPIPUMEPBI, CTPOUTH BBICKA3BIBAHUS U
OTpULIaHUSA BBICKA3bIBAaHUH.

Pemats 3amaun u3 peaabHON KU3HU.

OO0LIKHOBEHHEIE
apoou (48 4)

Homu u ppobu. U3oOpaxkenue npobeir Ha
KOOPAUHATHOU MPSIMOi

CpaBHeHue npobeit

[TpaBHIIbHBIC M HEMTPABWIILHBIC IPOOH
CnoxkxeHne W  BBIUMTaHHE  JIpoOell ¢
OJIMHAKOBLIMHU 3HAMEHATEISIMHU

Jlenenue HaTypalIbHBIX YHCENT U APOOH
CwMenia"HbIe Yuciia

CJIO)KGHI/IG 1 BBIYUTAHUC CMCINAHHBIX YUCCII
OcHOBHOE CBOMCTBO ApOoOH

Coxkparienue apodeit

[IpuBenenue apobeit kK 001eMy 3HaMEHATEIIO
CpaBHeHUe, CII0KEHUE U BBIYUTAHHE APOOEi C
Pa3HBIMH 3HAMCHATEIIIMHU

YMHOXeHue apooeit

Haxo>xaenue 4yacTH 11eJ10ro

Henenne apoGeit

Haxoxaenue 1enoro mo ero 4actu

MogenupoBaTh B rpaduyeckod, NpeaMeTHOH Qopme, C TMOMOIIbIO
KOMIIbIOTEpA MTOHSTUS U CBOICTBA, CBSI3aHHBIE C OOBIKHOBEHHOM JPOOBIO.
YurtaTh W 3amMChIBaTh, CPABHUBATH OOBIKHOBEHHbIE APOOH, IMpeiarars,
000CHOBBIBATh U 00CYXIAaTh CIIOCOOBI YIOPSIOUUBAHUS JPOOCH.
N300pakaTh OOBIKHOBEHHBIE IPOOM TOUKAMHM Ha KOOPAMHATHON INPSIMOM;
UCIOJIb30BaTh KOOPIMHATHYIO MPSIMYIO ISl CPaBHEHUS APOOeii.
®opmMmynupoBaTh, 3aMUCHIBaTH C IOMOIIBIO OYKB OCHOBHOE CBOMCTBO
OOBIKHOBEHHOU JpOOM; HCIIOIb30BaTh OCHOBHOE CBOMCTBO JpOOHW st
COKpaIleHus Ipode U mpuBeeHus IpoOdHu K HOBOMY 3HAMEHATEIIO.
IIpencraBnsaTh cMelIaHHYH IpoOb B BHJE HENPABUIBHOW M BBIIEIATH
LEJIYIO YacTh YKCIIa U3 HENPaBUIBHOM TIpOoOH.

BreimonaaTe apudmeTndyeckue ACHCTBUSA C OOBIKHOBEHHBIMU JPOOSMU;
NPUMEHSTh CBOMCTBAa apu(PMeTHUECKUX NEHCTBUH IS palMOHAIN3ALUU
BBIYMCIICHUI.

BBINONHATE NPUKUAKY U OLEHKY pe3yJbTaTa BBIYMCICHUN; MpeagaraTb U
IPUMEHSATh PUEMBI TPOBEPKH BHIYHCIICHUH.

[IpoBomuTH HCCIEOBaHUS CBOMCTB JpoOei, omupaschb Ha YHCIOBbIC
AKCIIEPUMEHTHI (B TOM YHCJIE C TIOMOIIBI0 KOMITBIOTEPA).

Pacrio3HaBaTh UCTUHHBIC M JIOKHBIE BBICKA3bIBAaHUS O APOOSX, IPUBOAUTH
IPUMEPbl U KOHTPIPHUMEpPBI, CTPOUTH BBICKA3bIBAaHUA M OTPHUIIAHUS
BBICKa3bIBAaHUM.

Pemate TexkcToBBIE 3a7auu, cojepiKalive ApoOHbIE JaHHbIE, U 3aJa4d Ha
HAXO0XKJCHUE YaCTH IEJIOTO M LIEJIOT0 MO €r0 YacTH; BBIBIATH UX CXOJICTBA
U pa3anyusl.
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MonenupoBaTh XOJ pEIICHHS 3aJa4d C IOMOINBIO PHUCYHKA, CXEMBI,
TaOJIHIIEL.

[TpuBOINTE, pa30upaTh, OIICHUBATH PA3TUYHbBIC PEIICHHUS, 3aIIUCH PEIICHUH
TEKCTOBBIX 3a7ad.

Kputnvecks  OIEHWBAaTH  IMOJYYCHHBIH  pe3yiabTaT, OCYIIECTBIATH
CaMOKOHTPOJIb, MPOBEPSSE OTBET Ha COOTBETCTBUE YCIOBUIO, HAXOIUTh
OIIIMOKMU.

3HAKOMHTHCS C UCTOPUEH pa3BUTUS apUPMETHKH.

JlecaiTHUHbBIE
(38 u)

apoou

Jecsatuynas 3anmuch apodeit

CpaBHeHUE IeCATUYHBIX IpoOeit

CroxeHue ¥ BEIUUTAHHUE JIECATUYHBIX Ipo0ei
Oxkpyrnenue yucen. [Ipukuaka
YMHOXKEHHE NECATUYHON
HaTypajJbHOE YHUCIIO

Jenenune necaTuuHON ApoOHM HA HATypaIbHOE
YHCIIO

YMHOXEHNE Ha JCCATUIHYIO TpO0b

Jlenenue Ha ECATUIHYIO JPOOb

Ipodu Ha

[IpencraBasaTh OECATHUHYIO JpoOb B BHJE€ OOBIKHOBEHHOH, YHUTaTh U
3aMKChIBaTh, CPABHUBATH JIECATUYHBIE TPOOH, TIpeIaraTth, 000CHOBBIBATh U
00CyX1aTh CIIOCOOBI YIOPSATOYMBAHUS JECATUUHBIX IPOOCH.

N300pakaTh IecITUYHBIE IpOOH TOUKaMHU Ha KOOPIAWHATHOMN MPsIMOH.
BrIABISATE CXOACTBA W pasziuyusl MpaBUi apuPMETHUECKUX TEHCTBUU C
HATypaJIbHBIMU YHCIAMH U JECITHUYHBIMH IPOOSMH, OOBICHATh UX.
Bomonusate apudmernueckue AEUCTBHS € JIECATHUYHBIMH  JPOOSMU;
BBITIOJIHATH IPUKUKY U OLIEHKY Pe3yJIbTaTa BEIUMCICHUM.

[IpuMeHsaTh cBOWCTBA apu(PMETHUECKUX MEUCTBHMA IS pallMOHATH3AINN
BBIYMCIICHHH.

[IpuMeHsTh PaBUIO OKPYTICHUS IECATUUHBIX IPOOEii.

[TpoBOIUTH HCCNENOBaHHUS CBOWCTB JECATUYHBIX JpOOel, Oomupasch Ha
YHCJIOBBIE SKCIIEPUMEHTHl (B TOM YHCIE C IOMOIIbIO KOMIIBIOTEPA),
BBIIBUTATh TUIIOTE3bI U IPUBOUTH KX 00OCHOBAHUSI.

PacrioznaBaTh UCTUHHBIC U JIOXKHBIE BBICKA3bIBAaHUS O IPO0SX, MPUBOIUTH
NpUMEpbl W KOHTPOPHUMEPHI, CTPOUTH BBICKA3bIBAaHUS W OTPHULIAHUA
BBICKA3bIBaHU.

Pemarp TekcToBBIE 3amaud, cojepkamiue ApoOHbIE IaHHBIE, M Ha
HAax0’KJICHUE YaCTH LIEJIOTO U LIEJIOTO MO €ro YacTH; BBIABIATh UX CXOJCTBA
U pa3auyusl.

MopenupoBaTh X0 peUIeHUs 3aJadyd C IOMOIIbI0 PHUCYHKA, CXEMBI,
tabymubl. [IpuBOINTE, pa30upaTh, OLICHUBATH PA3IUYHBIC PELICHUS, 3aHCH
pELIEHUI TEKCTOBBIX 3a7ad.

OmnepupoBath IPOOHBIMU YHCIAMH B PEATHHBIX JKU3HCHHBIX CUTYaIUsX.
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Kputudeckun  OIEHWBAaTH  IMOJYYCHHBIH  pe3yiabTaT, OCYIIECTBIATH
CaMOKOHTPOJIb, MPOBEPSS OTBET Ha COOTBETCTBUE YCIOBUIO, HAaXOIUTh
OIIIMOKMU.

3HAKOMHTHCS C UCTOPUEH pa3BUTUS apUPMETHKH.

Harasnnas
reomMeTpus.
MHOroyroJibHuKHU
(10 v)

MHOroyroibHUKH. YeThIpE€XYyTroyibHUK,
MpsIMOYTOJIbHUK, KBaJpaT
[IpakTnueckas paborta «IToctpoenue

MpAMOYTOJIbHUKA C 3aJaHHBIMU CTOPOHAMU Ha
HEJIMHOBAHHOM Oymare»

TpeyrosbHuUK

[nomans ¥ mepuMerp NPSAMOYTOJbHUKA U
MHOT'OYTI'OJIbHUKOB, COCTaBJIEHHBIX u3
IPSAMOYTOJIbHUKOB, — €IMHUIBI  U3MEPEHUs

mowmanu. Ilepumerp MHOroyroiasHuKa

OnuceiBaTh, HCHONBb3Yys TEPMHUHOJIOTHIO, H300paXxaTb C IOMOUIbIO
YepTEKHBIX HHCTPYMEHTOB M OT PYKH, MOJEIUpOBaTh U3 Oymaru
MHOT'OYT'OJIbHUKH.

[TpuBoaUTH TpUMEPHI OOBEKTOB pPEATHHOTO MHpa, HMEUMX (Gopmy
MHOT'OYT'OJIbHUKA, NMPSAMOYIOJbHUKA, KBAaJpaTa, TPEYrOJIbHUKA, OLCHUBATh
UX JIMHEWHBIC Pa3MEpHI.

BeruucnaTe: nepumeTp TpeyroyibHUKA, IPSIMOYTOJIbHUKA, MHOTOYTOJIbHUKA;
IJIOIAIb MPSMOYTOJIbHUKA, KBapaTa

N300paxaTh  OCTpOYrojbHbIE, MPSIMOYTOJbHBIE W  TYHOYTOJIbHbBIE
TPEYTrOJIbHUKH.

CtpouTh Ha HETMHOBAaHHOM W KJIETYATON Oymare KBaJpat v MPSIMOYTOJIbHUK
C 3aIlaHHBIMU JJIMHAMU CTOPOH.

HccnenoBath cBOMCTBA MPAMOYTOJbHUKA, KBaJpaTa MyTEM 3KCIEPUMEHTA,
HaOJI0ACHNUS, U3MEPEHNUS, MOJICTIMPOBAHUS; CPABHUBATH CBOMCTBA KBaJ[paTa
U TIPSIMO- YTOJIbHHKA.

KonctpynpoBare maTeMaTH4YeCKUE TMPEIIOKEHUSI C TOMOILIBIO CBSI30K

«HEKOTOpBIN»,  «T000¥». Pacro3HaBaTh  HCTHHHBIE UM JIOKHBIC
BBICKA3bIBAHU A (0] MHOFOyFO.HBHI/IKaX, HpI/IBOI[I/ITI: HpI/IMepBI nu
KOHTPIPUMEDHI.

I/ICCHG,Z[OBaTB 3aBUCUMOCTD IUIOIIAAN KBaJApaTa OT AJIUHLBI €TO CTOPOHBI.
Hcnonws30BaTh CBOMCTBA KBaapaTHOM CETKH [JISl TOCTPOCHUS (GUTYP;
pa3duBaTh MPSIMOYrOJIbHUK Ha KBAApaThl, TPEYTOJIbHHUKH, COCTABIATh
burypsl W3 KBagpaToB U MPSMOYTOJIbHUKOB W HAXOJUTh UX IUIOIIAIb,
pa3buBath GUrypsl Ha MPSIMOYTOJBHUKH W KBaApaTbl M HAXOAUTh HX
TJIOIA 1b.

Bmpan(aTb BCIIMYMHY IUIOMAAW B Pa3JIMYHbIX CAWHUIAX HWU3MCPCHUA
METPUYECKON CHCTEeMBI Mep, MOHUMaTh U HCIHOJIb30BaTh 3aBHCHUMOCTHU
MCKAY MCTPUYCCKUMU CAMHULAMHA U3MCPCHU TIJIOMIAON.
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3HaKOMUTBCS C TpUMEpaMH TPUMEHEHHs IUIOMANd W TEepPUMETpa B
MIPAaKTUYECKUX CUTyalusx. Pemars 3aqaun U3 peaibHOM XKU3HU, IpeyiaraTb
1 00CYXIaTh pa3JIMYHbIE CIOCOOBI PEIICHUS 3a/1a4.

IloBTOpEHUE
00001menue (10 u)

[ToBTOpEHNE OCHOBHBIX IMOHITUH U METOAOB
Kypca 5 kiacca, 000011eHre 3HaHUMH.

Boluucisate 3HaYeHUs BBIPAXKEHUN, COJEPXKALIUX HATypalbHbIE YHCIA,
OOBIKHOBEHHBIC U JECATUIHBIC TPOOH, BBITIOJIHATH MPEOOpa30BaHUS YHCEIL.
BeiOupare croco® cpaBHEHUS 4HCesl, BBIYUCICHHUM, TPUMEHITh CBOWCTBA
apupMETUIECKUX JEHCTBUN ISl palliOHATN3aIMHA BHIYUCIICHHI.
OcylecTBISTh CAMOKOHTPOJIb BBINMOJIHSAEMBIX JEHCTBUM U CaMOIPOBEPKY
pe3ysibTaTa BEIYUCICHUMN.

Pemate 3amaun 3 peanabHOM KM3HU, TPUMEHSATH MAaTEMAaTUYECKUE 3HAHUSA
JUIS pellieHus 3a71a4 U3 IPYruX y4eOHbIX MPEAMETOB.

Pemarp 3amaum pasHBIMH CHocoO0aMH, CpPaBHUBATH CIIOCOOBI PEIICHHS
3a/1auu, BEIOMPATh pallMOHAIBHBINA CITOCO0.




6 KJIACC

O061ee kommuecTBO YacoB — 170 gacos.
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TeMbl (TeMaTHYeCKHE
0J10KH/MOYJIH)

OcHoOBHOe coep:kaHue

OcHOBHbBIE BU/bI A1eSITEJIbHOCTH 00yYAO M XCS

HartypaabHble 4Yucia
30 v)

Apudmernueckue NENCTBUSA c
MHOTO3HAYHBIMU HATYPATbHBIMH YUCIIAMU
UucnoBble BBIPAKEHUS, TOPSAOK ICHCTBHIA,
MCIIOJIb30BaHUE CKOOOK. Oxpyrinenue
HATypaJIbHBIX YUCEIl

Cpennee apudmernueckoe

[TponeHTHI

Pa3znosxenue uncna Ha MPOCTbIE MHOXKUTEITHN
Jenutenun W KpaTHbIC YHCIIA, HAHMOOIBITHI
o0mmii nmenutenh, W HaUMeEHbIIee oOIee
KpaTHOE

JenumocTb CyMMBI U TPOU3BEICHUS

Jlenenue ¢ ocraTkom

Harypanbnsie uncna. IloBropenue

B meuenue yuebnoco 200a: NMOHUMAaTh, NPUMEHSTH B CaMOCTOSITEIbHON
peuu, BOCIPUHUMATDH (CIyXO3PUTEIbHO M /MM Ha CIyX C Y4ETOM YpOBHS
CIIyXOpEUeBOr0 pa3BUTHs OOYYAIONIMXCS) W JIOCTaTOYHO BHATHO H
€CTECTBEHHO BOCIPOM3BOJUTH TEMATHYECKYI0 U TEPMHUHOJIOTHYECKYIO
JEKCUKY, a TaKXe JIEKCHMKY I0 OpraHu3aluu y4eOHOH JesTelIbHOCTH.
Beimonuate ¢onernueckyro 3apsiaky. Mcnonp3oBaTh JaKTHIBHYIO (YCTHO-
JAKTHIBHYIO PeYb) B KAYECTBE BCIIOMOTATENIBHOIO CPEACTBA OOLLEHUS.

Ilo oxonuanuu xadx)coou yueOHOU uyemeepmu. BOCIPUHMMATh Ha CIyX U
BOCIIPOU3BOJUTh TEMAaTHYECKYIO U TEPMUHOJIOTUYECKYIO JIEKCUKY Yy4eOHOH
JMCLUIUIMHBL, @ TAaKXKe JIKCHKY IO OpraHu3allui y4eOHOH e TeIbHOCTH.
BeimonuaATe apupmMeTrueckue 1eiHCTBUS ¢ MHOTO3HAYHBIMH HAaTypalbHBIMU
YHCIaMU, HaXOAUTh 3HAUEHUS! YHCIOBBIX BBIPAXXEHUH CO CKOOKamu U Oe3
CKOOOK; BBIYMCIIATh 3HAYEHUS BBIPAXKEHUI, COJIEpKAIUX CTEIEHU.
BbINONHATE NPUKUAKY UM OLICHKY 3HAYEHHUM YHCIOBBIX BBIPAXKEHUH,
IIPUMEHSTH IPUEMBI IPOBEPKU PE3YJIbTATA.

Hcnons30BaTh NpU BBIYKMCICHUSX IEPEMECTUTEIBHOE M COYETATEIIBHOE
CBOMCTBA CJIOKEHUS W YMHOXCHHS, PacCHpEIeIUTEIbHOE CBONCTBO
YMHOXKEHUSI OTHOCHTEIBHO CJOXEHHS, CBOMCTBA apHU(PMETUUECKUX
JIEUCTBUI.

HccnenoBath  4MCIIOBBIE  3aKOHOMEPHOCTH,  IIPOBOJUTH
HKCHEPUMEHTBI, BBIIBUTaTh U OOOCHOBBIBATh I'MIIOTE3bI.
@opmMynupoBaTh OIpEACIEHUs ACTUTENs W KPaTHOro, HamOOJIbIIETO
o0Ilero JAenauTenass M HaMMEHbIIEro OOIIEro KpaTHOro, IpPOCTOro MU
COCTABHOI'O YHCEIl; UCIIOIB30BATh 3TU IIOHATHUS IIPU PELICHUU 3a/1a4.
[TpuMeHATh aJTOPUTMBI BBIYMCICHUS HAaUOONBLIETO0 OOILEro AETUTENs U
HAaMMEHBUIETO O0IIEro KPaTHOTO ABYX YHCEN, AITOPUTM PA3JI0KEHHS YHCIa
Ha IPOCTBIE MHOKUTEIIH.

HccnenoBaTh ycinoBUs JeIUMOCTH Ha 4 1 6.

YHUCJIIOBBIC
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UccnenoBath, 00Cyxkmath, (HOpPMYyIUpOBaTh W OOOCHOBBIBATH BBIBOJ O
YETHOCTU CYMMBI, NPOM3BEACHMS: JBYX UYETHBIX YUCEN, JBYX HEUYETHBIX
YHCIIE, YETHOTO U HEYETHOT O YHCE.

HccnenoBaTh CBOICTBA AETUMOCTH CYMMBbI U TPOU3BEACHUS YHCEIL.
[IpuBomuTh mpuUMeEpHl uYMCeN C 3aJaHHBIMU CBOWCTBAMH, paclo3HaBaTh
BEpHbIE M HEBEpPHBbIC YTBEP)KICHHMS O CBOMCTBAaX YHCEN, ONPOBEPraTh
HEBEpHbIE YTBEPIKIECHUS C TIOMOIIbIO KOHTPIIPUMEPOB.

KoHncTpyupoBaTh MaTeMaTHUECKUE MPEIOKEHUS C TIOMOIIBIO CBA30K «H,
«UTINY, «ECTH. .., TO... ).

Pemiate TEKCTOBBIC 3aJa4u, BKJIHOYAIOIINEC IIOHATUA ACIIMMOCTH,
apu(METUUECKUM CIIOCOOOM, HCIIOJIH30BaTh MEpPeOdOp BCEX BO3MOKHBIX
BapHaHTOB.

MonenupoBaTh XOJ pEIICHHS 3aJa4d C IOMOINBIO PHUCYHKA, CXEMBI,
TaOJIHIIEL.

[TpuBOINTE, pa30upaTh, OIICHUBATH PA3TUYHbBIC PEIICHHUS, 3aIIUCH PEIICHUH
TEKCTOBBIX 3a/1a4.

Kputudeckn oIeHHBATh IMOJYYEHHBIH pe3ynbTaT, HAXOJIUTh OIIUOKH,
OCYIIIECTBIISATH CAMOKOHTPOJIb, POBEPSISI OTBET HA COOTBETCTBUE YCIOBHIO.

Harasnnas
reomerpusa. Purypsl
HA IU10cKoCcTH (14 1)

YeThIpE€XYyTroJIbHUK,
YETBIPEXYTOJILHUKOB
[IpsMOyronbHUK, KBaJpaT: CBOHCTBa CTOPOH,
YIJIOB, AMAaroHaneu

N3mepenne yrios

Buas! TpeyrojibHUKOB
[lepumeTp MHOTOYTOJIBHUKA
[Tnomans Gurypst

DopmyIibl nepuMeTpa u
IPSIMOYTOJIBHUKA

JlInHa OKPY>KHOCTH M ILIOIIAAb KPyra
[IpakTuueckas padora «Ilnomans Kpyra»

pPUMEPBI

ILIOLIAN

N3o0pakaTh Ha HEJIMHOBAHHOW M KIeT4aToW Oymare C MCIOJIb30BaHHUEM
YEPTEKHBIX HUHCTPYMEHTOB YETHIPEXYTOJIBHUKY C 3aJaHHBIMUA CBOMCTBAMU:
C IapajuIeIbHBIMU, NEPIEHIUKYIAPHBIMH, PABHBIMH CTOPOHAMHU, PAMBIMU
yIJIaMH U JIp., PaBHOOEAPEHHBIN TPEYTOJIbHUK.

[Ipemmarate u 06CyX)AaTh CLIOCOOBI, ATOPUTMBI IIOCTPOCHHS.
HccnenoBaTh, HCHONB3YsI SKCIIEPUMEHT, HAOIOJCHUE, MOACIUPOBAHMUE,
CBOWCTBA TPSAMOYIOJIbHUKA, KBajJpaTa, pa30MBaTb Ha TPEYroJbHUKH.
OO0O0CHOBBIBATH, OMPOBEPTaTh C MOMOIIBIO KOHTPIPUMEPOB YTBEPKACHHUS O
IPSIMOYTOJIBHUKE, KBaJgpaTe, paclo3HaBaTb BEPHBIC M HEBEPHbIE
YTBEPKACHMUSL.

W3MepsATe U CTPOUTH C MOMOINBIO TPAHCHOPTUPA YIUIBL, B TOM YHUCIE B
MHOT'OYI'OJIbHUKE, CpPaBHUBATh YIJIbl, DPACIIO3HABATh OCTPbIE, IPSIMBIE,
TyIbIE, Pa3BEPHYTHIE YIIIBL.

Pacno3nasars, n300paxkaThb OCTpPOYTOJIbHBIN, IIPSIMOYTOJIBHBIN,
TYNOYTOJIbHBIHN, paBHOOEPEHHBIN, pABHOCTOPOHHHUH TPEYTrOJbHUKH.
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BpruncnaTe mepuMETp MHOIOYIOJBHHKA, IUIOINAAb MHOTOYTOJIBHHMKA
pa3bueHueM Ha MPSAMOYTOJIbHMKH, Ha paBHbIE (QUIypHl, HCIOJIb30BaTh
METPHUYECKUE €AMHULIBI U3MEPEHHUS JUIMHBI U IIJIOLA/IH.

Hcnonb3oBath NpuOIMKEHHOE H3MEpEHHE JIMH U TUIOIIAACH Ha KIeTYaTon
Oymare, npuOIMKEHHOE U3MEPEHHE AJIMHBI OKPYKHOCTH, IUIOIIAN Kpyra.

Apodu (32 1)

Cpennee apudmernueckoe

[TponeHTHI

MHuoxecTBa

[IpuBenenne npobeil K  HAWMMEHBIIEMY
o01IemMy 3HaAMEHATEITI0

CpaBHEHHME, CJIOXXKE€HHWE W  BBIUUTAHHE
OOBIKHOBEHHBIX JIpo0eit

HewcTBus CITOKCHHUS u BBIYHUTAHHUS

CMEUIaHHBIX YUCET
JleicTBUS YMHOKEHUSI CMEIIAaHHBIX YHCE
Haxoxnaenust 1pobu ot uncna

[IpruMmeHeHue pacnpeneInuTeNIbHOI0 CBOMCTBA
YMHOKEHHUS

JleicTBue JeIeHUS CMEIIaHHBIX YHCEIT
Haxoxaenne ymncia mo ero apoou

JpoOHBbIe BBIpaXeHUS

OTHO1ICHUS

[Tponopuus

[Ipsmas u oOparHas MPOMOPIHOHATHHBIE
3aBHCHUMOCTH

Macmita6

Hcnonb3oBarhk jgecaTuyHble ApoOUM Tpu mpeoOpa3oBaHUM BETUYMH B
METPUYECKON CUCTEME MEP.
BemonuaTe  apudmernueckue
JECSITUYHBIMU JIPOOSMHU.
BbruncnsaTe 3HAuUEHUS BBIPAKEHUH, COJEpKAlMX OOBIKHOBEHHBIE U
NECATUYHBIE JPOOH, BBIMOJIHATH MpeoOpa3oBaHUsl JapoOei, BHIOMPATH
crocod, TPUMEHSATh CBOMCTBA  apUPMETUYECKUX  JCUCTBUUA IS
paloHaIN3aluy BEIYUCICHUN.

CocTaBnsiTb OTHOILEHUSI W TPOIMOPIMHU, HAXOAUTH OTHOIICHHE BEJIUYUH,
JeNIATh BEJIMYMHY B TAaHHOM OTHOILIEHUH.

Haxoautb 3kcnepruMeHTalbHBIM IMYTEM OTHOILIEHUE JUIMHBI OKPY>KHOCTH K
€€ muameTpy.

NuTepnpeTnpoBaTh MacmTad Kak OTHOIICHUE BEIMYUH, HAXOJUTH MACIITa0
IJIaHa, KapThl U BBIYUCISTH PACCTOSHUS, UCIOJb3YsI MacIITao.

OOBACHATH, YTO TAKOE IMPOLEHT, YHOTPEOIATH 000POTHl peur CO CIOBOM
«pOLEHT». BbIpakaTh NpPOLEHTHI B Jpo0sSX U ApoOM B TMPOIEHTAX,
OTHOILLEHUE JBYX BEJIMYUH B MPOIIEHTAX.

BbruucnsiTh IpOIEHT OT YKCIa U YUCIIO 110 €r0 MPOIICHTY.

OxpyryisITh IPOOH ¥ MPOLIEHTHI, HAXOAUTH MIPUOIUKCHHS YUCEIL.

Pemarp 3agaun Ha 4acTu, IPOLEHTHI, TPONOPIUHN, HA HAXOXKICHHUE IPOOHU
(porieHTa) OT BENWYHMHBI U BEIHUYMHBI 1O €€ ApoOu (TPOIEHTY), Ipoou
(mporieHTa), KOTOPBIM COCTaBIISET OJHA BEIMYWHA OT Apyrou. [IpuBoauTh,
pa30buparh, OLIEHWBATH PA3IMYHBIC PEIICHUS, 3aMUCH PEIICHUH TEKCTOBBIX
3azad.

W3Bnekarp uHGOpMAIUI0 W3 TaOMUI[ U JOUArpaMM, WHTEPIPETHPOBATH
TaOJIMYHbIe JaHHbIE, ONpPENENATh HauOoJblllee U HaWMEHbIIee U3
MPEACTABICHHBIX JaHHBIX.

HeﬁCTBHH C OOBLIKHOBEHHBIMU n
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Boipaxkenus ¢ | IIpumenenne OykB JUIS 3anucH | Ucnons3oBarh  OykBbl  Aisi  00O3HA4Y€HUs  4HCel, NpU  3allMCH
oykBamu (10 4) MaTeMaTHYECKUX BBIPAKCHHUN U MPEJIOKESHUN | MaTEeMaTUYeCKUX YTBEP)KICHUH, COCTABIATH OYKBEHHBIC BBIPAKECHHUS IO
DykBeHHbIE  BBIpaXXEHHMS U YHUCIOBBIC | YCIOBUIO 33Ja4H.
[I0JICTAHOBKHU HccnenoBaTh HECIOXKHBIE UHCIOBBIE 3aKOHOMEPHOCTH, HCIOJIb30BaTh
bykBeHHBIE paBEeHCTBA, HaXO0XKJCHHUE | OYKBBI JUI UX 3aMUCH.
HEU3BECTHOIO KOMIIOHEHTA Bbruucnare ynciaoBoe 3HaueHHEe OYKBEHHOTO BBIPKEHHS MPHU 3aTaHHBIX
Dopmyiibl 3HAa4YEeHUsAX OYKB.
3anuceiBaTh (YOPMYIIBL: IEPUMETPA U IJIOLIAIU IPIMOYTOJIbHUKA, KBAIpaTa;
JUITMHBl OKPY’KHOCTH, IUIOLIAJU KPYra; BBINOJHATH BBIYUCIEHHS 110 3TUM
bopmynam.
CoctaBiiath (hopMyJbl, BEIPAXKAIOIUE 3aBUCUMOCTU MEXAY BEIMUYMHAMM:
CKOpOCTb, Bpe€Ms, pacCTOSHME; LI€HA, KOJUYECTBO, CTOMMOCTb;
IIPOU3BOIUTENIBHOCTD, BpeMsl, 00bEM pabOThI; BHIIOIHATh BBIUUCIECHUS 10
3TUM (OopMyTIaMm.
Haxoauth HeM3BECTHBI KOMIIOHEHT apru(METUYECKOTO JICHCTBHS.
Harasignas OceBas cummerpus Pacrnio3naBath Ha uepTexax u H300paKEHHSIX, H300paxaTh OT pyKH, CTPOUTH
reoMeTpus. [lenTpanpHas CUMMETpUS C MOMOUIbI0 MHCTPYMEHTOB (GUIYypy (OTPE30K, JOMaHYI0, TPEyroJbHHUK,

Cummerpusi. Purypsi
B npoctpanctie (11 4)

[TocTpoeHne CUMMETPUYHBIX QUTYD
[TpakTrueckas padota «CuMMETpHS»
Cummetpus B npoctpancTBe [IpsMoyronpHbIii
napajenenunen, Kyo0, npusMma, HUpaMunia,
KOHYC, IMJIMHID, Iap u cdepa. M3o00paxenue
IIPOCTPAHCTBEHHBIX buryp. [Tpumepsl
pa3BEPTOK MHOTOIPAaHHUKOB, LMIUHApPA U
KOHYycCa.

[Ipaktnueckass pabora «Co3manue Monenen
IPOCTPAHCTBEHHBIX (DUTYD.

[lonatne o00bEMa; enUHUIBI HU3MEPEHUs
00BéMa. O0BeEM MPSIMOYTOJILHOTO
napauenenunena, kyoa, Gopmyss o0béMa.

MPSIMOYTOJIBHUK, OKPYXXHOCTbH), CUMMETPUYHYIO JAHHON OTHOCUTEIIBHO
MPSAMOM, TOUKH.

HaxoauTs npumepsl CHMMETPUH B OKPY’KaIOLLIEM MUPE.

MogenupoBath U3 OymMaru 1Be (UIypbl, CHMMETPUYHBIE OTHOCHTEIBHO
npsIMOI; KOHCTPYHMpPOBaTh T'€OMETPHUECKHE KOH(UTYpAIMH, HCIIONIb3Ys
CBOWCTBO CUMMETPHH, B TOM UHUCIIE C TOMOILBIO HU(PPOBBIX PECYPCOB.
HccnenoBaTh CBOMCTBAa HM3Y4YEHHBIX (Uryp, CBSA3aHHBIE C CHUMMETpPHEH,
UCHOJb3Ys SKCIIEPUMEHT, HAOII0IeHUE, MOJCIINPOBAHHE.

OOO0CHOBBIBATH, OIIPOBEPTaTh C MOMOIIBIO KOHTPIPUMEPOB YTBEPKACHHUS O
cUMMeTpHuH HUryp.

PacniozHaBaTh Ha ueprexax, pUCyHKaxX, ONMCHIBATh NMHpPaMUAY, NPU3MY,
LWINHAP, KOHYC, 1Iap, 1300paXkaTh UX OT PYKH, MOJEIUPOBaTh U3 Oymaru,
IUTACTWIIMHA, TPOBOJIOKM ©  Jp. [lpuBoauTe mpuMepbl OOBEKTOB
OKpY’KaloIIero MUpa, UMEIOINX (OPMBbI Ha3BaHHBIX TeJl.

Hcnonp30BaTh TEPMUHOJNOTHIO: BeplIMHA, pedpo, TpaHb, OCHOBAHHE,
BBICOTA, PAANYC U IUAMETP, pa3BEPTKa.
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N3yyate, UWCHONB3ys  OKCIIEPUMEHT,  HAOJIOAEHHE,  H3MEpEHHE,
MOJICIMPOBAaHNE, B TOM YHUCIIE KOMIIBIOTEPHOE, M ONHUCHIBATh CBOWCTBA
Ha3BaHHBIX TEJ, BBUIBIATH CXOJCTBA M PA3IMUMA: MEXIY MUPAMHIONW U
MPU3MOH; MEXIY HIUIHHIPOM, KOHYCOM U IIAPOM.

PacrioznaBate pa3BEpTKH mapamenenunena, Kyda, MPU3MBI, MHPAMUIBL,
KOHYCa, IWINHPA; KOHCTPYUPOBATH JaHHBIE TeJa U3 Pa3BEPTOK, CO3/1aBAThH
UX MOJEIH.

Co3maBaTh MOJENU MPOCTPAHCTBEHHBIX (GUryp (M3 Oymaru, MpOBOJIOKH,
TJIACTUIIMHA | JIP.).

W3MepsaTh Ha MOAEISIX: JIUHBI pEOep MHOTOTPAaHHUKOB, TUAMETp LIapa.
BeBonuts hopmyny 00bEMa MPsIMOYTOJIBHOTO TTapaJUIeNIeIHIIe A,
Boruucnare nmo ¢opmynam: 006bEM HPSIMOYTOJIBHOTO IMapajuleenumnesa,
Ky0a; UCIIOJIB30BATh €MHUIIBI H3MEPEHHS 00BEMA; BEIYUCIISATH 00BEMBI Tel,
COCTaBJICHHBIX U3 KYOOB, apajIeJICNUIIEIOB; PELIATh 3a/1a41 C PEAIbHBI MU
JTAHHBIMH.

IToao:xxkuTeabHBIE
OTpHUIIATEIbHbIE
ynciaa (40 u)

Hu

[TonoxurtenbHbIE U OTPULIATEIBHBIE YHCTA
[IpoTHBOMOJIOKHBIE YKCTA

Moayns uncna

CpaBHEHHE MOJIOKUTEIBHBIX U
OTPULIATENIbHBIX YUCET

H3MeHeHnEe BETMINH

C0XEHHE TTOJI0XKUTEIBHBIX U
OTPULATEIBHBIX YUCEN C TTOMOIIBIO
KOOPJMHATHOU IIPSMOM

CI10’)keHHE OTPULIATEIbHBIX YHCE
CroxxeHue 4ncesl ¢ pa3HbIMU 3HaKaMU
JleficTBuEe BRIYMTAHUS

JleficTBHE YMHOKEHUS

JleWicTBue aeneHus

Pamnmonanbuble uynciaa

CBolicTBa ACMCTBUI C pallMOHAILHBIMU
YHCIIaMU

PackpbiTie ckoOOK

IIpuBOAUTE IPUMEPBI UCIIOJIB30BAHUS B PEAIBHON KU3HU I10JI0KUTEIIBHBIX
Y OTPUIIATEILHBIX YHCETI.

H306pa>1<aTL OCJabIC YMCIIa, ITOJOXHUTCIIBHBIC H OTpI/II_[aTeJII:HbIe qucia
TOYKaMH Ha YHCIOBON MPSAMOM, MCIOJIb30BAaTh YHCIIOBYIO TPSIMYIO IS
CpaBHeHI/I}I YUCCII.

[IpuMeHsTh MpaBWIIa CPAaBHEHHS, YIOPSIOYMBATH IIEJIbIC YNCIIA; HAXOIUTh
MOI[y.HB qucia.

dopMynHpoBaTh  MpaBWIA  BBIUYUCICHUS C  IOJOXKUTEIBHBIMH U
OTpI/II_[aTeJII:HBIMI/I qucCjiaMu, HaXOJUTh 3HAUYCHHUA YHCIOBBIX Bblpa)KeHHﬁ,
coJiep KalIuX JEHCTBUS C MOJOKUTEILHBIMU U OTPUIIATEILHBIMH YHCIIAMHU.

[TpuMeHsITh CBOMCTBA CIIOKEHUS M YMHOXKEHUS TSl TPeoOpa3oBaHus CyMM
Y IPOU3BECHUIM.
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Koaddumuent. [TlonobHbIC ciaraemsie
Pewienue ypaBHeHui

Harasnnas
reomerpus. Ilpsimbie
HA IU10cKOCTH (7 1)

[TepieHAuKyIIApHBIEC TIPSIMBIE

[TapamiensHble psMbIe

PaccrosHne Mexny 1ByMsl TOUKaMH, OT TOYKH
J10 PSAMOM, JUIMHA ITyTH Ha KBaJpPaTHOMU CETKE
[Tpumepsl MPSAMBIX B IPOCTPAHCTBE

Pacrio3naBaTh Ha 4epTekax, pUCYHKaX CIy4yaud B3aHMMHOIO PAaCIOIOXKEHUS
JBYX TPSIMBIX.

N3006paxaTh ¢ MOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB Ha HETMHOBAHHOU U
KJIeT4aToil Oymare IBe NEpeceKaromuecs MpsMble, JBE IMapalieibHBIE
MpsiMbI€, CTPOUTD MPSAMYIO, IEPIEHIUKYISIPHYIO JaHHOM.

[Mpaktuueckass  pabora  «lIpsmbie  Ha | [IpuBOIUTH MpUMEPHI MAPATUICTLHOCTH U MEPIECHAUKYISIPHOCTH MPSMBIX B
IJIOCKOCTH MIPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX MEPHEHAUKYISIPHbIE U TapajlieibHbIe
CTOPOHBI. N3obpaxaTh MHOTOYTOJIbHUKH c napauieIbHbIMH,
MEePIEHIUKYISIPHBIMUA CTOPOHAMH.
Haxoauth paccTosiHHE MEXTy TIBYMSI TOUKaMH, OT TOYKH 70 TIPSMOM, JUTHHY
MyTH HA KBAJPATHOHN CETKE, B TOM YHUCJIC UCTIONB3Ys U POBEIE PECYPCHI.
IlpencraBienne [IpssmoyronpHast cuctemMa kKoopauHat Ha | OOBSICHAT, W WIIIOCTPUPOBATH TOHATHE MPSMOYTOJBHOW CHCTEMBI
AAHHBIX (6 1) IJIOCKOCTH. Koopaunarst TOYKH Ha | KOOpAMHAT Ha IUIOCKOCTH, MCIIOIb30BaTh TEPMHUHOJOIHIO; CTPOUTH Ha
MJIOCKOCTH, a0CIcca U OpJIMHaTa KOOPJAMHATHOW TUIOCKOCTH TOYKH WM (UTYPHI TIO 3aJaHHBIM KOOpPJHUHATaM,
Cronbyarbeie ¥ KPyTOBbIE TUATPAMMBI HaxOJUTh KOOPAUHATHI TOUEK.
[TpakTrueckas paborta «[Toctpoenne | Untarh cTONOYATHIC M KPYTOBBIC THMArpaMMbl; HHTEPIIPETUPOBATh JTaHHEIC;
JUarpaMmm CTPOUTH CTOJIOYATHIE TUATPAMMEI.
Pemenne TekcTOBBIX 3amad, coxaepxammux | Mcnonmb3oBaTh wHGOpMamuio, TPEACTAaBICHHYIO B TaOiMmax, Ha

JaHHBIC, MPEICTaBICHHBIC B TaOMMIAX W Ha
JHarpaMmMax

AuarpaMmmax Jisd pCCHUs TCKCTOBBIX 3a4a4 U 3a/1a4 U3 peaHBHOﬁ KHU3HHU.

IHoBTOpEHHE,
00001IEeHME,
cUCTeMaTHU3alus
(20 v)

[ToBTOpEHME OCHOBHBIX IMOHITUH U METOAOB
KypcoB 5 ® 6 KiaccoB, o000OmeHue wu
CUCTEMAaTU3alus 3HAHUN.

BbruncnsaTe 3Hau€HUs BBIPAXKEHHUH, COAEpPXAIIMX HATypalbHbIE, LEJbIE,
MOJIOKUTEIbHBIE U OTPULIATENIbHBIE YKCiIa, OOBIKHOBEHHBIE U JIECATUUYHbBIE
IpoOu, BEIIOJIHATH IPeoOpa30BaHuUs YUCE U BHIPAKCHUH.

Bri6upats cocod cpaBHEHHS YMCENl, BBIUMCICHUN, IPUMEHSITh CBONCTBA
apu(MeTHYECKUX ACUCTBUI U palliOHAIN3AUY BEIYHCICHUM.

Pemarp 3a1aun U3 peagbHON XKU3HU, IPUMEHSATh MaTeMaTUYECKUE 3HAHUS
IUI pELlIeHus 3aa4 U3 IPYruX IPEeIMETOB.

Pemate 3amaum pasHbIMH crocoO0amu, CpaBHUBATh, BHIOMPATH CIOCOOBI
pelIeHus 3a1a4H.
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OcCymecTBISITh CAMOKOHTPOJIb BBINMOJHAEMBIX JEHCTBUNA U CaMOIIPOBEPKY
pe3yJibTaTa BEIYMCIEHUMN.




Ilpeomemmnwie pesyromamul yueonoz2o Kypca «Anzeopa»

7 KJIACC

Yuciia ¥ BbIYMCICHUSA

— BBINOJHATh, COYETasi YCTHhIE M NMHUChbMEHHbIE MPHUEMBI, apupMETHYECKHE IACHCTBUS C
palMOHATIbHBIMU YHCIIAMHU,

— HaxOJHTb 3HAYEHUS YMCIIOBBIX BBIPAKCHWI; MPUMEHATH pasHOOOpa3Hble CIOCOOBI U
npuEéMbl BBIUMCIICHHUS] 3HAUYEHUN JPOOHBIX BBIPAKEHUHN, COJEp)KalIMX OOBIKHOBEHHBIE U
JECATUYHBIE TPO0H,

— MIePEXOIUTh OT OJHOM (DOPMBI 3aITMCH YKCeN K IPYroil (mpeoOpa3oBhIBAThH JECATUIHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOh);

— CpPaBHHUBATH U YNOPAI0YMBATH PallMOHAIbHbBIE YNCIA,

— OKpYTJIATh YUCIA;

— BBINOJIHATH IPUKUJKY U OLIEHKY PE3YJIbTaTa BEIUNCICHUH, OLICHKY 3HAUEHUI YHCIIOBBIX
BBIPAXKEHUI,

— BBINOJIHATH JEHCTBUS CO CTENEHSIMU C HaTypaJIbHBIMU TIOKa3aTENSMU;

— MPUMEHSATH IPU3HAKHU JIETUMOCTH, Pa3IoKeHNE HA MHOXKHUTENN HAaTYpaJbHbIX YHCET,

— pemarh MPaKkTUKO-OPUEHTHPOBAHHBIE 33Jaud, CBSI3aHHBIE C OTHOIIEHHUEM BEJIHMYUH,
MPOMOPLUOHAIEHOCTBIO BEIMYUH, IPOLIEHTAMH; MHTEPIPETUPOBATH PE3YJIbTAThl PEHICHUS 3aa4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX O0BEKTOB.

AJsiredOpanyeckue BbIPAKeHUS

— WCMOJb30BATh aJIreOpanyuecKyil0 TEPMUHOJOTMIO M CHUMBOJHKY, MPHUMEHATH €€ B
Ipolecce OCBOCHHS Y4eOHOT0 MaTepHaia,

— HaXxOJUTh 3HAYECHUsI OYKBEHHBIX BBIPAXKECHUH NPH 3a1laHHBIX 3HAYCHUAX NTEPEMEHHBIX;

— BBINIOJTHATH IPE0OPa30BAHUS 1IEJIOTO BHIPAXKEHUSI B MHOTOUJIEH TPUBEIEHUEM [TOI00HBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK;

— BBINOJHATH YMHOKEHHE OJIHOYJIEHAa HAa MHOTOWIEH UM MHOIO4YWIeHa Ha MHOTOYJIEH,
IPUMEHSATH (HOPMYJIIBI KBaJpaTa CyMMBI M KBaJIpaTa pa3HOCTH,

— OCYHIECTBJISATh Pa3I0’KEHWE MHOTOYJICHOB Ha MHOXKUTENIH C MOMOIIBIO BBIHECEHUS 3a
CKOOKM 0OIIero MHOXXHUTENS, TPYIIIHPOBKH ClAraeMbIX, MPUMEHEHHs (OPMYJ COKpAIIEHHOTO
YMHOXEHHUS,

— TNPUMEHATh NpeoOpa3oBaHUSI MHOTOWICHOB JJIsl pEIICHUS pa3IuyHBbIX 3a1ad U3
MaTeMaTUKH, CMEKHBIX TPEIMETOB, U3 PEabHOM MPaKTUKH;

— UCTIOJIb30BaTh CBOMCTBA CTETIEHEH C HATYpaIbHBIMH MIOKA3aTEISIMHU [T IPE0Opa30BaHUS
BBIPAXKEHHUI.

YpaBHEeHUS M HEPABEHCTBA!

— pelIaTh JUHEHHbIE YPABHEHHUS C OAHON MEPEMEHHOW, MPUMEHSS TpaBUiia iepexoaa OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsThb, SBISIETCS M YHUCIO KOpPHEM
YpaBHEHHUS;

— MIPUMEHATH TpapuuecKre METO bl IIPU PEIICHUH JTUHEWHBIX YPaBHEHUH U UX CHCTEM,

— nox0upaTh MPUMEPHI Map YHUCel, SBISIOIUXCS PEHICHHEM JIMHEHHOTO YPaBHEHHUS C
JBYMsI IEPEMEHHBIMU;

— CTPOUTh B KOOPAWHATHOM TIJIOCKOCTH TpaduK JUHEHHOrO0 YypaBHEHUS C ABYMS
NEePEMEHHBIMH; MOJIB3YSICh IPaUKOM, IPUBOAUTE IIPUMEPHI PELICHUS YPAaBHEHHUS;

— pemath CHUCTEMbI JIBYX JMHEWHBIX ypaBHEHHUI C JABYMS MEPEMEHHBIMH, B TOM UHUCIIE
rpaduvecKky;

— COCTaBJIATh U pelIaTh JMHEWHOE YpaBHEHHUE WJIM CUCTEMY JIMHEHHBIX YpaBHEHHH IO
YCIOBUIO 3a/ladl, HWHTEPIPETUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 33Jaud IOJyYEHHBIN
pe3ynbTar.

Koopaunartel u rpaguxkn. @yHkuun

— Ha KOOpPAMHATHON mpsiMONM u300paxkaTb TOYKHU, COOTBETCTBYIOLIME 3a/JaHHBIM
KOOpAMHATaM, Jy4M, OTpPE3KH, MWHTEpBaJIbl; 3alUCBhIBATh YHCJIOBBIE IIPOMEXYTKM Ha



49

anreOpanvdeckoM sI3bIKE;

— OoTMEYaTh B KOOPAMHATHOHN TUIOCKOCTH TOYKH IO 3aJlaHHBIM KOOPIWHATaM; CTPOHTH
rpaduku TuHEWHBIX QyHKIUNA. CTpouTh Tpaduk GYHKIUH Y = X;

— ONUCBHIBATH C TMOMOIIBI0 (DYHKIUH HM3BECTHBIC 3aBUCHMOCTH MEXIY BEITUYHMHAMH:
CKOPOCTb, BpeMs, pacCTOSHME; I€Ha, KOJMYECTBO, CTOMMOCTH; MPOU3BOAUTEIHLHOCTh, BPEM,
00BEM paboTHI;

— HaXOJWUTh 3HaYeHHE (PYHKIIUU MO 3HAUEHUIO € apryMEHTa,

— TIOHUMATh rpaduyeckuii crnocod mpeacTaBIeHus U aHadu3a HHPOPMALUH; U3BJICKATh U
UHTEPIPETUPOBATH MHPOPMALIHIO U3 TPadUKOB pPeaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

8 KJIACC

Yuciia 1 BBIYMCICHUSA

— WCIOJIb30BaTh HaydalbHBIC MPEACTABICHUS O MHOXKECTBE EHCTBUTEIBHBIX YHCET IS
CPaBHEHHMsI, OKPYIJIEHUS M BBIYHCIEHUHN; H300pakaTh AEWCTBUTEIbHBIE UYKCIa TOYKAMHM Ha
KOOPAMHATHOW MPSIMOA;

— NPUMEHSTH MOHATUE apUPMETUYECKOTO KBaJIpPaTHOrO KOPHS; HAXOJUTh KBaJIpaTHBIE
KOPHH, UCTIOJNB3YS MPU HEOOXOUMOCTH KaJbKYISATOP; BEIIOIHATEH MPeoOpa3oBaHUs BRIPAKCHHUIH,
coJiepKalliX KBaJpaTHbIE KOPHU, UCTIOJIb3Ys CBOWCTBA KOPHEH;

— WCIOJIb30BaTh 3aMUCH OOJBIIMX M MAJIbIX YHCEN C MOMOIIBI0 TECATUYHBIX IpoOei u
crenener yncina 10;

Auredpanyeckue BbIPasKeHHs

— NPUMEHSATH MOHATHE CTENEHU C LEJIbIM IOKa3aTeleM, BBIMOIHIATH MPeoOpa3oBaHUS
BBIPXCHHH, COIEPIKAIUX CTETICHU C LIETBIM MTOKa3aTeleM;

— BBINIOJIHATH TOXKJIECTBEHHBIE MpeoOpa3zoBaHUs pallMOHATIbHBIX BBIPAKEHUI HAa OCHOBE
MPaBWII ACHCTBHI HAJl MHOTOWICHAMH U allreOpandecKuMu Ipo0sMH;,

— packiabIBaTh KBaIpaTHBIN TPEXUIEH Ha MHOKUTEIH;

— TPUMEHATH MPeoO0pa3OBaHUS BBIPAKEHUU I pPEIICHUS pPA3IUYHBIX 3a7ad U3
MaTeMaTUKH, CMEXHBIX TPEIMETOB, U3 PEATbHON MPAKTUKH.

DyHKIUH:

— TMOHUMaTh U HCHONb30BaTh (PYHKUHOHAIbHBIE TOHATHS W SI3bIK (T€PMHHBI,
CUMBOJIMYECKUE OOO3HAYCHHUS); OMPEICNATh 3HAaYeHHEe (PYHKIHMH IO 3HAYCHHUIO apTyMEHTa;
OTIpeNIeNIsATh CBOMCTBA (PYHKIMH 10 €€ rpaduKy;

o k o o
— CTPOUTH rpaq)mcn SJICMCHTApPHBIX q)YHKI_II/II/I BUOa Yy = ;, OIMUCBhIBATh CBOUCTBA YHCJIIOBOU

byakumm o e€ rpaduky.

9 KJIACC

YpaBHEeHUS M HEPABEHCTBA!

— pelaTh JMHEHHbIE, KBAIPATHBIC YPABHEHUS U PAllMOHAIBHBIC YPABHEHMS, CBOIALINECS
K HUM, CUCTEMBI JIBYX YPaBHEHUH C ABYMs [IEPEMEHHBIMY,

— NPOBOJIUTH MPOCTEUIIINE UCCTECTOBAHUS YPABHEHUM U CUCTEM YpaBHEHUI, B TOM YHUCIIE
C NpUMEHEHHEeM TpaHUuecCKUX NpeACTaBICHUN (yCTaHABIMBAaTh, UMEET JIU YPAaBHEHUE WIH
cucTeMa YpaBHEHUI pelleHus, eClii UMEET, TO CKOJIBKO, H Ip.);

— TEepEeXOJUTh OT CIOBECHOH (OPMYIHMPOBKH 3a/aud K e€ anredpanyeckol MojaenH ¢
IIOMOLIBIO COCTABJICHUS YPABHCHMsSI WJIM CHCTEMBl ypPaBHEHUM, WHTEPIPETUPOBaTh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4yl MOJYyYEHHBIN pPe3ysbTarT;

— IPUMEHATH CBOKMCTBA YUCIIOBBIX HEPABEHCTB AJI CPAaBHEHU S, OLICHKH; PEIIATh JIMHEHHBIC
HEpaBEHCTBA C OJHOM MEPEeMEHHOM M MX CHCTEMBI; JaBaTh TIpa(UUECcKyl0 HIUTIOCTPALHUIO
MHO’KECTBA PEIICHUI HEPABEHCTBA, CHCTEMbI HEPAaBEHCTB.

DYyHKUMH:

— I[IOHMMaTb M UCHONb30BaTh (DYHKIHOHAIbHBIE TMOHATHA M S3bIK  (TEPMMHBI,
CHUMBOJIMYECKHE 0003HAUEHUS); OMpPEACTATh 3HAaYeHHE (YHKIMHM O 3HAYECHHUIO apryMEHTa;
OTIpeNeNATh CBOWCTBA (PYHKLUU 110 €€ TpaduKy;



50

— CTpOUTH Tpa MK dJIEMEHTAPHBIX (QYHKIIMH BUa Y = %, y=x2 y=x3 y=vx y=x;
OTIHMCHIBATH CBOMCTBA YUCIIOBOW PyHKIIMHU 110 €€ TpaduKy.

9 KJIACC BTOPOI'O I'OJIA OBYYEHUA

Yuciaa v BBIYUCTICHUA

— CpPaBHHUBATH U YIOPSAI0OUYUBATH PalliOHATIbHBIE M UPPALIMOHAIBHBIE YHCIIA;

— BBITIOJIHATH apuU(PMETHUECKUE ACUCTBUS C PAllMOHATLHBIMH YUCIIAMHU, COYETast YCTHHIC U
MUChbMEHHBIE TPUEMBI, BHITIOJIHATH BBIUMCICHUSI C HPPALMOHATILHBIMY YUCIIaMU,

— HAXOJUTh 3HAYEHUS CTETICHEH C IeIbIMU TTOKA3aTeNIIMU U KOPHEH; BBIUUCIATh 3HAYCHUS
YHCIIOBBIX BbIPAKECHUIH;

— OKpYTJISTh ACUCTBUTEIBHBIC YHCIIA, BBIMONHITH MPUKUIKY pe3ybTaTa BBHIYHCICHUH,
OLICHKY YHMCIIOBBIX BBIPQKECHUH.

YpaBHEeHUSA M HEPABEHCTBA!

— pemiaTh JWHEHHBIE M KBaJpaTHbIE YpPaBHEHUsS, YpPaBHEHHs, CBOIAILIUECS K HUM,
npocTeiime ApoOHO-paIMOHAFHBIC YPAaBHEHUS,

— pelaTh CUCTEMBI JBYX JIMHEHHBIX ypaBHEHUH C ABYMS MEPEMEHHBIMU U CUCTEMBI IBYX
YpaBHEHUM, B KOTOPBIX OJTHO YPAaBHEHUE HE SABJISICTCS JIMHEHHBIM;

— pemarh TEKCTOBBIE 3aJayM alredpanvdeckuM CIOCOOOM C IMOMOUIbIO COCTaBJICHUS
YpaBHEHUS WUJIM CUCTEMBI IBYX YPAaBHEHUH C IByMS TIEPEMEHHBIMH;

— NPOBOJIUTH MPOCTEUIIINE UCCTECTOBAHUS YPABHEHU U CUCTEM YpaBHEHUM, B TOM YHUCIIE
C TpUMEHEHUEM rpaduuecKux MpeACTaBlIeHUN (yCTaHABIMBaTh, MMEET JIM ypaBHEHUE WU
CUCTEMa YpaBHEHMH peIlIeHus, €ClId UMEET, TO CKOJIbKO, U Ip.);

— pemaTh JMHEWHBIE HEPAaBEHCTBA, KBaJpaTHbIC HEPABEHCTBA; M300pa)kaTh PpEIICHHE
HEPAaBEHCTB Ha YHMCIIOBOW MPSIMOM, 3alMChIBATh PEIIEHHE C IIOMOIIbIO CUMBOJIOB;

— pelarb CUCTEMbl JIMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOLINE
KBaJIpaTHOE HEPaBEHCTBO; M300pakaTh PEIIEHUE CUCTEMbl HEPABEHCTB HA YHCIIOBOW MPSIMOM,
3alUCHIBaTh PEILICHUE C TOMOIIbIO CHUMBOJIOB,

— UCIOJIb30BaTh HEPABEHCTBA MPU PEIICHUU PA3INYHBIX 33/1a4.

ApudmMernueckasi 1 reoMeTpuUUeCcKasi NIPOrpeccuu;

— pacro3HaBaTh apu(PMETUUECKYIO U TEOMETPUUECKYIO TPOTPECCUU MPU Pa3HBIX crioco0ax
3a/1aHus;

— BBITNIOJHATH BBIYMCIICHHS C MCIOJB30BaHUEM (popmyn N-ro uwieHa apupMeTHYecKonl U
F€OMETPUYECKON TPOTrPECCUl, CyMMBI IIEPBBIX N WICHOB;

— 1300pakaTh WIEHBI IOCIIE0BATEIbHOCTH TOYKAMU HAa KOOPAMHATHOM MJIOCKOCTH,;

— pelaTh 3a/1a4u, CBA3aHHBIE C YUCIOBBIMHU MOCIEAOBATEIILHOCTIAMHM, B TOM YHCIIE 3a/1a41
13 peajbHOM XU3HU (C UCTOIB30BAaHUEM KATBKYIISATOPA, TU(PPOBBIX TEXHOJIOTHI).



7 KJIIACC

TeMaTHuyecKkoe NIAHMPOBaHUE

TemaTudeckoe MIaHHPOBAHUE IO aaredpe MpeaCTaBIeHo Mo rogaM obyueHus (7-9 Kimace BTOporo roga o0ydcHus).

OcHOBHBIE BUAbI ACATCIBHOCTU O6y‘IaIOH_[I/IXC$I MEPCUUCIICHBI IPpU HU3Y4YCHHUU KaX(HOﬁ TCMbl U HaAIPABJICHBI Ha JOCTUKCHHC IINIAHUPYCMbBIX
pe3ynbratoB oOydeHusa. [lepedyeHb BUAOB NEATENBHOCTH MOXKET OBITh PACHIMPEH WM COKpAaIlEH — € y4€TOM BO3MOXKHOCTEH W OrpaHUYeHUi
o0yyJaromuxcs, 00yCIOBICHHBIX CTPYKTYpPOI HApyIIECHHs IIPH MATOJIOTHHU CITyXa.

Oo61ee koimuecTBo yacoB — 102 yaca.

TeMbl (TeMaTHYeCKHE

OcHoOBHOe coep:kaHue

OcHOBHbBIE BU/bI A1eSITEJIbHOCTH 00yYAO M XCS

CreneHb ¢ HaTypaJbHBIM [10Ka3aTEIEM

Pemenne oOCHOBHBIX 3amady Ha JIpoOH,
MPOLICHTHI U3 PEATbHOU MPAKTUKU
[IpuzHaky  AeIUMOCTH, PA3JO0KEHHUS HaA

MHOKHUTEH HATYPAJIbHBIX YHCEl
Peanbubie 3aBucumoctu. [lpsimas u obpatHas
MPONOPIUOHAIIBHOCTH

VYpaBHeHue, mpaBwia  IpeodpazoBaHUs
ypaBHEHUs1, PABHOCWJIBHOCTb YPaBHEHUN
JIuHeitHoe ypaBHEHUE C OJIHOW MEPEMEHHOI,
pelieHue JIMHEMHBIX YpaBHEHUI

Pemienue 3amad ¢ mOMOUIbIO YpaBHEHHI

0J10KH/MOYJIN)
Yucaa u Bpruucjenus. | [Tousarue panyonansHOro yucia B meuenue yuebnoco 2o0a: moHuMaTh, NMPUMEHSATH B CAMOCTOSITEIHHOM
PanuonanbHble Apudmernueckue NencTBUA C | peu, BOCOIPUHUMATH (CIyXO3PHUTEIHHO W/WIH HAa CIyX C Y4ETOM YPOBHS
yHuciaa. YpaBHeHHMsl € | PALIMOHAJIBHBIMH YHCIAMH CIIyXOpEUYeBOTO pa3BUTHS OOy4yalOUMXCS) W JOCTaTOYHO BHATHO U
oqHoii  mepemeHHoii | CpaBHEHHE, YIIOPSIOYNBAHUE PALIMOHAIBHBIX | €CTECTBEHHO BOCIPOU3BOAUTL TEMATHUECKYI0 W TEPMHHOJIOIMUYECKYIO
(29 u) qyucel JIEKCUKY, a TakXKe JIeKCUKY IO OpraHu3aluu Yy4eOHOH JesTeNbHOCTH.

Bemonusate poHeTHueckyro 3apsanky. Mcmoms3o0BaTh AaKTHIBHYIO (YCTHO-
JAKTWIBHYIO PEeYb) B KAYECTBE BCIIOMOTaTEIbHOIO CPEJICTBA OOILICHMUS.

Ilo oxoHuanuu xaxicoou yueOHoOU uyemgepmu: BOCIPUHUMATH HA CIyX H
BOCIPOU3BOJUTH TEMATUYECKYIO U TEPMHUHOJIOTHYECKYIO JIEKCUKY Y4eOHOM
JTUCIUIUIAHBL, @ TAKXKE JIEKCUKY 110 OPraHU3aIii YIeOHOH e TEIHbHOCTH.
Cucrematu3zupoBaTh W oOoramarb 3HaHUA 00 OOBIKHOBEHHBIX U
JECSITHYHBIX APOOsIX.

CpaBHHMBaTh W  YHOpSIOYMBaTH  ApoOH, MpeoOpa3oBbIBas  MpHU
HEO0OXOIMMOCTH JAECATUYHBIC IPOOU B OOBIKHOBEHHEIE, OOBIKHOBEHHBIC B
JECSITUYHBIE, B YACTHOCTH B OECKOHEUHYIO IECATUYHYIO IPOOb.

[TpuMeHsATH pa3HOOOpa3HbIe CIOCOObI M MPUEMBI BBIUMCIICHUS 3HAYEHUI
JTPOOHBIX BBIPAKEHUH, CONIEPKAINX OOBIKHOBEHHBIC M IECITHYHBIC JPOOH:
3aMEHATh NpPU HEOOXOJUMOCTH MAECATHYHYIO IpoOb OOBIKHOBEHHOH U
OOBIKHOBEHHYIO JCCATUYHOM, MPUBOJNUTH BRIpaXkeHUE K (opme, Hambosee
yIOOHOM I BBIYMCIEHUH, NMPeoOpa3oBBIBATh JAPOOHBIC BBIPAKEHHS Ha
YMHOXKEHUE M [eJeHHE AECITUYHBIX ApoOed K IeHCTBUSAM C LEIbIMU
YHCIIaMHU.

[TpuBoauTh uMcliOBble U OyKBEHHbIE MPUMEPHl CTENEHU C HATypaIbHBIM
MoKasarenaeM, OOBSCHSsS 3HAYCHHWS OCHOBAHWS CTENEHU W TOKa3aTens
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CTENEHH, HAXOMUTh 3HAYCHHWs CTemeHed Buma a n (@ — moboe
paloHaIbHOE YHCIIO0, N — HATYpaJbHOE YHUCIIO).

[TornMaTh CMBICH 3aMKCcH OONBIINX YHCEI C TOMOIIBIO JECSITHYHBIX Ipo0eit
U creneHel yncna 10, mnpuMeHsATh UX B peaIbHBIX CUTYAIUsX.
[IpuMeHATh NpU3HAKM  JIETUMOCTH, Ppa3JIOKEHUS  Ha
HaTypaJIbHBIX YHUCEIL.

Pemarp 3amaun Ha 9acTH, IPOIEHTHI, IPOMOPIIUHN, HA HAXOXKICHHUE POOU
(TporieHTa) OT BEIMYMHBI U BEJIMYMHBI 1O €€ ApoOu (MpOIEHTY), apodu
(mporeHTa), KOTOPBIN COCTaBIISIET OJHA BEIMUYMHA OT Apyrou. IIpuBoauTs,
pa3bupath, OLIEHWBATH PAa3IMUHbIC PEIIECHUs, 3aMUCU PEUICHU TEKCTOBBIX
3azad.

PacrioznaBath u  OOBSACHATH, ONMPAsICh HA ONpeAeNeHUs, NPIMO
MIPOIOPIIMOHANIEHEIE M 0O0PAaTHO MPOMOPIIMOHATBHBIC 3aBUCUMOCTH MEXITY
BEJIMYMHAMU; IPUBOAUTD PUMEPBI ITUX 3aBUCUMOCTEHN U3 PeaIbHOTO MUPA,
U3 IPYTUX y4EOHBIX MPEIMETOB.

Pemarp mnpakTUKO-OpUEHTHPOBAHHBIE 3aJaud Ha Apoou,
MPSMYIO U 00paTHYIO MPOMOPIHOHATBHOCTH, IPOIIOPIIHH.
Pemate nuHeliHOE ypaBHEHHE C OJHOW MEPEMEHHOW, MPUMEHsS MpaBuia
nepexoja OT UICXOHOTO YPaBHEHUS K PAaBHOCHIIBHOMY €My 0oJiee IPOCTOTO
Buja. [IpoBepsATh, SBISETCS JTU KOHKPETHOE YMCIO KOPHEM YPaBHEHUSI.

MHOXUTCIIN

MIPOIICHTHI,

Koopaunarsi "
rpapuxku. DyHKIUHA
(20 u)

Koopaunara Touku Ha npsmMoil.

UucnoBele mpoMexyTKH. PaccTosiHne Mexmay
JIBYMsI TOUKaMU KOOPAMHATHOU NPSMOKN
[IpsimoyronbHasi cucTemMa KOOpPAMHAT Ha
wiockocTu. [lpumepsl rpadukoB, 3aTaHHBIX
dbopmynamu. YUreHue TrpaduKOB peaTbHBIX
3aBUCUMOCTEN
[Tonsitue  pyHKIHM.
CgoiicTBa (pyHKIMH
Jlunetinas ¢yakuus. Iloctpoenue rpaduka
JTUHEWHOU (QYHKIMUN

I'paduk Gpyuknuu Yy = |x|

I'padpux  pynkIUM.

Ha koopaunatHOW mpsiMOol HM300pa)kaTb TOYKH, COOTBETCTBYIOIUE
3aJaHHBIM KOOpJWHATaM, JIy4H, OTPE3KH, MHTEPBAJIbl; 3allMCbIBaTh UX Ha
anreOpanyecKoM sI3bIKe.

OTmeuaTs B KOOPAMHATHOM TNIOCKOCTH TOYKH IO 33JaHHBIM KOOpJAUHATaM;
CTPOUTH I'paMKU HECIIOKHBIX 3aBUCUMOCTEH, 3alaHHBIX (POPMYIIaMH, B TOM
YHUCJIE C TOMOIIIBIO ITU(PPOBBIX TAOOPATOPHIA.

[TpuMeHsTh, HU3y4aTh NPEUMYIIECTBA, HHTEPIPETHPOBATH TpadUuecKuit

cnoco0 TMpeACTaBleHWS W  aHalW3a Pa3HOOOpa3sHOW  KU3HEHHOU
uHpOpMaInu.
OcBauBath  moHsATHE  (YHKIUHU,  OBIaJAeBaTh  (PYHKUIHOHAIBHOMI
TEPMUHOJIOTUEN.

PacrniosnaBath nuHelHy0 GyHknuioo Y = kx + b, onuceiBath €€ CBOWCTBA B
3aBUCHMOCTH OT 3HaueHHi K03 durmeHTo K u b.
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Crtpouts rpaduku JIuHEHHON QyHKIMH, QyHKIHK Y = |X|.

Hcnonb3oBath HUppPOBBIE pECYPChl s MOCTPOSHUS TpaguKoB QYHKIUI 1
W3y4eHUsI UX CBOMCTB. [IpHBOAMTH MpUMEpHI JIMHEHHBIX 3aBUCUMOCTEN B
peabHBIX MpOIeccax U SBICHUSX.

AuredOpanyeckue
BbIpaxenus (27 4)

bykBenneie  BbIpaxkeHus.  llepemeHHbIe.
I[OHyCTI/IMBIe 3HAYCHUSA MNEPCMCHHBIX
DopmyIibl

[IpeoOpazoBanne OyKBEHHBIX BBIPAKCHHIA,
pPacKphITHE CKOOOK M MPHUBEICHHUE TMOTO0HBIX
cJ1aracMbIxX

CpolicTBa  CTENEHH  C HaTypaJbHbIM
IOKa3aTelieM

Opnounensl.  Mmuorownensl.  ClioxxeHwue,
BbIYUTAHUC, yMHO)KeHI/Ie MHOTOYJICHOB
Dopmybl COKpAIIEHHOTO YMHOKCHHS

Paznoskenne MHOTOUYJICHOB Ha MHOXKHUTEIIH

OBnazeTh anredpanyeckoi TEPMUHOJIOTHEH U CUMBOJIMKOMN, IPUMEHSTH €€
B IIpOIlecce OCBOCHHUS y4eOHOro MaTepuaa.

Haxomute 3Ha4eHus OYKBEHHBIX BBIPOKCHMU TNPH 3aJaHHBIX 3HAYCHHIX
OYKB; BBINOJIHATH BBIYUCICHUS 1O (hOpMyIIam.

BemonHsaTe  mpeoOpa3oBaHMsS — LENOTO  BBIPQKEHHUS B
MPUBECHUEM TOJJOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.
BBImoOnHATE YyMHOXKEHHE OJHOYWIEHAa HAa MHOTOWIEH M MHOTOWIEHA Ha
MHOTOYJICH, TPUMEHATH (POPMYJIBI KBaJIpaTa CyMMBI M KBaIpaTa pa3sHOCTH.
OcymiecTBIAT  pa3loKeHHE MHOTOWIEHOB HAa MHOXHUTEIH ITyTEM
BBIHECEHHsS] 32 CKOOKM OOIIEro MHOXXHUTEINS, NPUMEHEHUS (HOPMYIbI
Pa3HOCTH KBAIPAaTOB, GOPMYJI COKPAIEHHOTO YMHOKCHHS.

[TpumeHsaTH MpeoOpa3zoBaHue MHOTOWICHOB VIS PEIICHUS Pa3IMYHbIX 3314
U3 MaTEeMaTHKH, CMEXHBIX IPEIMETOB, U3 PEaIbHOM MPAKTUKH.
3HaKOMUTHCS C HICTOPUEH pa3BUTHsI MAaTEMATUKH.

MHOI'OYJICH

YpaBHenust u | JluneitHoe ypaBHeHue ¢ 1ByMs nepeMeHHbIMH | [logOupaTes mpuMepbl map dYHcesl, SBISIIOIIMXCS DPELICHHUEM JUHEHHOTro
HEPaBEeHCTBA. U ero rpaguk YPaBHEHHUS C ABYMs [IEPEMEHHBIMHU.
Cucrembl JguHeiinbIX | Crucrema IByX JUHEHHBIX ypaBHEeHUN ¢ AByMs | CTPOUTh B KOOPJAMHATHOW IUIOCKOCTH TIpaduK JWHEHHOTO YpaBHEHUS C
ypaBHeHmi (20 1) [IEPEMEHHBIMU IBYMSI TE€PEMEHHBIMHU; TMONB3YSICh TpauKoM, NPUBOAUTH MPUMEPHI
Pemenue cucteM ypaBHEHH CIOCOOOM | pellieHUs YpaBHEHUSI.
MOJICTAHOBKHU M CITIOCOOOM CIIOKEHUS HaxomuTte pemieHue cucTtemMbl [BYX JIMHEWHBIX YpaBHEHMH C JBYyMs
Pemenne 3agady  C  IOMOIIBKO  CHCTEM | IEPEMEHHBIMH.
ypaBHEHU CocraBnaTh U pemiaTb ypaBHEHHE WIM CUCTEMY YpPaBHEHHUH 110 YCIOBHIO
3a/1a4d, WHTEPOPETHUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJadd
IIOJIYYEHHBIN pe3yJIbTar.
IloBTOpEHUE u | [loBTOpEeHNE OCHOBHBIX MOHATUNA W METONOB | BbiOupaTh, NpPUMEHATH  OLEHUBATh CHOCOOBI  CpaBHEHMsI  YMCE,

00001meHne (6 1)

Kypca 7 kiacca, 00001eHre 3HAaHHHA

BBIUUCIICHUH, TpeoOpa3oBaHuil BRIPaXEHUH, PEIICHUS ypaBHEHUI.
OcCymecTBISITh CAMOKOHTPOJIb BBIMOJHAEMBIX JEHCTBUUA U CaMOIPOBEPKY
pe3yJbTara BRIYMCICHUN, MPeoOpa3oBaHmii, TOCTPOCHUH.
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Pemarp 3a1aun U3 peaabHON KU3HU, IPUMEHSATh MaTeMaTUYECKUE 3HAHUS
JUTSL peLIeHus 3a/1a4 U3 IPYTruX NpeIMETOB.

Pemarp TekcToBble 3alaud, CpaBHHUBATh, BHIOWpATh CIOCOOBI pPELICHUS
3a/1auu.
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TeMbl (TeMaTHYeCKHE

OcHoOBHOe coep:kaHue

OcHOBHbBIE BU/bI A1eSITEJIbHOCTH 00yYAO M XCS

0J10KH/MOYJIH)
AuredOpanyeckue Anrebpanueckas ApoOs. JlomycTumblie 3anuceiBaTh anrebpanyeckue BeIpakeHus. Haxonute 007acTh onpeaeieHus
BBIPasKeHH . 3HAUEHUS IEPEMEHHBIX, BXOAAIINX B PaIMOHAJIBHOTO BBIPAKEHUS.
Aaredpanyeckas areOpanyecKkue BbIpaXKEeHUs BbINOMHATE YMCIIOBBIE MOJICTAHOBKU M BBIUYUCIATH 3HAUEHUE IPOOH, B TOM
ApPOOb (22 1) OcHOBHOE CBOWCTBO anredpanyeckoi ApoOu. | YMCIIe C MOMOIIBIO KABKYIATOPA.

Cokpaienue apooei

CnoxeHue, BBIUUTaHUE, YMHOKEHHUE U
JIeTICHUE aJIreOpandecKux apooei
[IpeoOpazoBanue BhIpaXKEHUH, COACPKAIINX
anreOpanveckue 1poou

dopMynHpoOBaTh OCHOBHOE CBOMCTBO alreOpanveckoi ApoOu U MPUMEHSTh
ero st mpeodpazoBaHus APOOCH.

BrImonHATE ACHCTBUSA ¢ anredpandecKuMu IpOo0sSMHU.

[TpumMeHsATH TpeoOpa30BaHMs BEIPAXKEHUH ISl pellieHHs 3a1a4. BeipakaTh
nepeMeHHbIe U3 Gopmyn (HU3HIECKUX, TEOMETPHUECKHIX, OITUCHIBAIOIITUX

Oyukums y=K/x u ee rpaguk OBITOBBIEC CUTYAlIUN).
Yuciaa u Bpluuciaenus. | [lefictBurensHbie qyuca. CpaBHenue | B meuenue yuebHoeo 200a: TOHUMAaTh, NMPUMEHSITH B CaMOCTOSITEIHHOM
KBanpaTrHble KOpPHM | ACHCTBUTEIBHBIX YHCEN pedn, BOCIPUHUMATD (CITYXO3pUTENBHO U /UM Ha CIyX ¢ Y4ETOM YpOBHS
(22 v) KBanparuble  kopHH.  Apu(METHYECKH | CIyXOpEeYeBOro pas3BUTHUs OO0y4aroOIIMXCs) M JIOCTaTOYHO BHATHO H
KBaJIPaTHBIN KOPEHb €CTECTBEHHO BOCIPOM3BOJUTh TEMATHUUYECKYI0 U TEPMHUHOJIOTHUYECKYIO
VpaBHeHue Buja x2 = a JIEKCUKY, a TakXKe JIeKCUKY IO OpraHu3aluu Yy4eOHOH JesTeNbHOCTH.
[Toustne 00 WppalMOHAIBHOM  YHCIE. | BRIMOMHATH oHeTHUEeCKyI0 3apsaaKy. Vcmonp3oBaTh AaKTUIBHYIO (YCTHO-

JecaTuunble TpUOINKEHUS HPPALMOHATBHBIX
qucen

®ynknusa y=vX u ee rpaduk

CgoiicTBa apu(METHUYECKUX  KBaJAPATHBIX
KOpHEH

[IpeoOpazoBaHre YHUCIOBBIX BBIPAKCHUH,

COACPpKAINX KBAAPATHBIC KOPHHU

JTaKTHJIBHYIO PeYb) B KAYECTBE BCITIOMOTATEIBHOTO CPEACTBA OOIICHUS.

Ilo oxonuanuu Kaxcoou yuebHoOU uwemeepmu. BOCIPUHUMATh Ha CIyX U
BOCIIPOU3BOUTH TEMATHYCCKYIO U TEPMHUHOJIOTHYECKYIO JIEKCHKY YUeOHOM
JMCLUUIUIMHBL, @ TAKXKe JICKCUKY IO OpraHu3allui Y4eOHOH e TeIbHOCTH.
dopMmynupoBaTh  ONpEACIIEHHE  KBAJApPaTHOIO KOPHSA W3  YHCIA,
apu(METHUECKOTO KBaJPATHOTO KOPHSI.

[TpuMeHsATh OMEpalMio HW3BJICYECHUS KBAJAPATHOTO KOPHS U3 YHCIA,
I/ICHOJ'H:3y§I HpI/I HGO6XOI[I/IMOCTI/I KaJIBKyJ'I}ITOp.

OneHuBaTh KBaJpaTHbIE KOPHHM IICIBIMH YHCIAMH U JICCATHYHBIMH
TIPOOSIMHL.

CpaBHHMBATh U YIOPSIOYNBATH PAIlHOHAIBHBIE W UPPALMOHATIBHBIC YHUCIIA,
3allMCAHHBIE C MOMOILBIO KBAIPATHBIX KOPHEH.

VccrenoBarh ypaBHEHHE X2 = a, HAXOJAUTh TOYHBIE U TIPUOIIVKEHHBIE KOPHU




56

mpu a > 0.

HccnenoBate  cBOMCTBAa KBaApPATHBIX KOPHEH, IIPOBOAS
HKCHEPUMEHTBHI C UCIOIB30BAaHUEM KATIBKYIATOPA (KOMIIBIOTEPA).
Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBaJPATHBIX KOPHEH; MPUMEHSTh
UX Ui IpeoOpa30BaHus BBIPAKECHUH.

BeimonHATe mpeoOpazoBaHMsl BBIPAKEHUH, COAEpXKAIIUX KBaJpaTHbIC
KOpPHU. BbIpakaTb mepeMEHHbIE W3 TI'EOMETPUYECKUX M (U3NYECKUX
bopmy.

BbruncnsaTe 3HAYEHUS BBIPDAKEHUM, COJEP/KAUIMX KBAJpaTHbIE KOPHH,
UCTOJIB3Ys IPU HEOOXOIUMOCTH KaIbKYJISATOP.

Hcnonp30BaTh B XOAE PEIICHUS 3a4ad DJIEMEHTapHbIE IPEACTABICHUS,
CBSI3aHHBIC C MPUONMKEHHBIMUA 3HAYSHUSIMH BEJTMUMH.

3HAKOMUTHCS C UCTOPUEN Pa3BUTHUI MAaTEMATHUKU.

YHUCJIIOBBIC

®ynknun. OcHOBHBIE
noHsITUusA (7 4)

[Monstue dynkuu. O6nacTh onpeneacHus U
MHOXECTBO 3HaueHUW QyHKIUU. CrocoOsl
3agaHust PyHKIHUHA

I'padpux ¢dyskumm. CBoicTBa (GyHKIIUU, UX
otoOpakeHHe Ha rpaduke

Hcnonb30Bath (GyHKIMOHATIBHYIO TEPMHUHOJIOTHIO U CUMBOJIUKY.

Boruucnsate  3HaueHus — QyHKIMNA, 3amaHHBIX  dopmynamu  (TpH
HEOOXOIMMOCTH  HCIIONB30BaTh KaJbKYJSATOP); COCTABISATH TAOJHIIBI
3HAYCHHUH (PYHKITUH.

Ctpouts 1o Toukam rpaduxu QyHKIHA.

OnuceiBaTh  CBOWMCTBA (PYHKIIMM Ha OCHOBe €€ Tpaduieckoro
MIPECTaBIICHHUS.

Hcnonb30BaTh GyHKIMOHAIBHYIO TEPMUHOJIOTUIO U CHMBOJIUKY.
HccnenoBaTh npuMepsl rpadUKoOB, OTPaXKAIOIIUX pPEATbHbIE MPOLECCH U
ABJieHUsA. [IpuBOAMTHE NpHMEpBI NPOLECCOB M SABJICHUN C 3aJaHHBIMU
CBOMCTBAaMH.

Mcnonb30BaTe KOMIIBIOTEPHBIE MPOrpaMMBbl JJIsl MOCTPOEHUsS I'paUKOB
(GyHKIMH ¥ U3YYEHUs] MX CBOMCTB.

Yucya ¥ BLIYUCJICHHUS.
CTeneHp ¢ IeJBIM
noka3arenem (11 u)

CrerneHb ¢ IIETBIM MTOKa3aTeNeM

CBoiicTBa CTENIEHH C LEJIBIM MTOKa3aTeIeM
CrangapTHas 3alych YKUClia

Pasmepsl 00bEKTOB OKpykaromero mupa (ot
JJIEMEHTApHBIX YacTHIl JI0 KOCMHYECKHX
O00BEKTOB), UIMTEIBHOCTH MPOIECCOB B
OKPYXAaIOIIeM MHpe

DopMyIHpOBaTh ONPEACIECHUE CTENIEHH C LIEJBIM [T0Ka3aTesIeM.
[IpencraBisaTh 3anmUCh OONBIIMX M MalblX YUCEN B CTAaHAAPTHOM BHUJIE.
CpaBHuBaTh 4Kcia U BEJIMYMHBI, 3alIUCaHHbIE C HCIOIb30BAaHUEM CTEIEHU
10.

Hcnonp30BaTh 3amuch 4YHCEN B CTaHIAPTHOM BHJE [UIS BBIPAXKEHUS
pa3MepoB 00BEKTOB, JITUTEIHHOCTH MPOIIECCOB B OKPYKAIOIIEM MHUPE.




57

DopMyIMpoBaTh, 3aUCHIBATh B CAMBOJINYECKOH (hopMe U MILTIOCTPUPOBATH
MpUMepamMu CBOMCTBA CTEMEHU C LEIbIM IMOKa3aTeIeM.

[IpuMeHATh CBOWMCTBA CTEMEHW JUIsI TMPeoOpa3OBaHUS  BBIPAKCHUM,
CoACpIKalIX CTCIICHU C MLCJIBIM ITIOKa3aTCJICM. BrimoaaaTte ,Z[GI>'ICTBI/I$I C
YlCcllaMH, 3allMCaHHBIMH B CTaHIApTHOM BuJe (YMHOXKEHUE, JEJICHUE,
BO3BEJICHUE B CTENIEHB).

IToBTOpEHUE
00001menne (6 1)

[ToBTOpEHHE OCHOBHBIX MOHATHI W METOJIOB
Kypca 8 kitacca, 0000IIeHIe 3HAHUA.

BeiOupare, NOpUMEHATh OLEHMBAaTh  CIOCOOBI  CPaBHEHHUS  4HUCEl,
BBIUUCIICHUH, TpeoOpa3oBaHuil BRIPAXKEHUH, PEIICHUS YpaBHEHUIA.
OcCymecTBISITh CAMOKOHTPOJIb BBIMOJHAEMBIX JEHCTBUUA U CaMOIPOBEPKY
pe3yibTara BBIYMCICHUN, TPeo0pa3oBaHmii, TOCTPOCHUH.

Pemarp 3amaun U3 peanbHON XU3HU, IPUMEHATh MATEMAaTUYECKUE 3HAHUS
IUI pELLIeHus 3aa4 U3 IPYruX IPEeIMETOB.

Pemate TekcToBBIE 3alaud, CpPaBHMBATH, BBIOMPATH CIIOCOOBI PEIICHUS
3a/1a4u.
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TeMbl (TeMaTHYeCKHE

OcHoOBHOe coep:kaHue

OcHOBHbBIE BU/bI A1eSITEJIbHOCTH 00yYAO M XCS

0J10KH/MOYJIH)
YpaBHenust u | KBanpartnoe YPaBHEHHUE. Henonnoe | B meuenue yuebOnoco 200a: NOHUMAaTh, INPUMEHSTH B CaMOCTOSITEIbHON
HEepaBeHCTBA. KBaJIpaTHOE ypaBHEHUE peuu, BOCIPUHUMATH (CIYXO3PUTEIBHO W/WIM HA CIyX C y4ETOM YpOBHS
YpaBHenust u | DopMyna KOpHEH KBaJpaTHOIO YpPaBHEHM | CIyXOPEUEBOIO Pa3BUTHUA OOy4aroIMXCs) M JOCTaTOYHO BHITHO U
cucTteMbl ypaBHeHuii | Teopema Buera €CTECTBEHHO BOCIPOM3BOANTh TEMAaTUYECKYI0 M TEPMHUHOJIOTUYECKYIO
(28 u) Pemenne  ypaBHeHHH, CBOIAUIMXCA K | IGKCHKY, a TakKe JIEKCUKY IO OpraHMU3aluu y4eOHOH JesTeNbHOCTH.
KBaJpaTHLIM IIpocreitmme IpoOHO- | BeIMOMHATE (OHETHUECKYIO 3apsanKy. Vcmonb3oBaTh AaKTUIbHYIO (YCTHO-

palOHAIbHbIE YPABHEHUS
Pemenne TEKCTOBBIX 3ahady C IIOMOIIBIO
KBaJpaTHBIX YpaBHEHUI

JInneliHOE ypaBHEHUE C IBYMs IEPEMEHHBIMY,
ero rpaduk, mpuMepsl pelieHrs] ypaBHEHUH B
LEJIBbIX YUCIIaX

Pemienue cucteM ABYX JTUHEUHBIX YpaBHEHUM
C ABYMs IEPEMEHHBIMU

[IpumMepbl pelieHusT CUCTEM HEJIUHEHHBIX
YpaBHEHUU € ABYMS IEPEMEHHBIMU
['padmyeckas uHTEpHpeTalysi YpaBHEHHS C
JBYMsI TIEPEMEHHBIMU U CUCTEM YpPaBHEHHI C
JBYMsI IIEPEMEHHBIMU

Pemenne TEKCTOBBIX 3aJady C IIOMOIIBIO
CHCTEM ypaBHEHUI

JAKTWIBHYIO PEeYb) B KAYECTBE BCIIOMOTaTEIbHOIO CPEJICTBA OOILIECHHUS.

Ilo oxonyanuu Kadxcoou yuebOHOU uemeepmu: BOCIPUHUMATh Ha CIyX U
BOCIPOU3BOJUTH TEMATUYECKYIO U TEPMHUHOJIOTHYECKYIO JIEKCUKY Y4eOHOM
JMCLUIUIMHBL, @ TAKXKe JICKCHKY IO OpraHu3allui y4eOHOH e TeIbHOCTH.
Pacnio3naBaTh KBaJipaTHbIE YpaBHEHHUS.

3anuceiBaTh  (opMyly KOpHEH KBaIpaTHOTO YpaBHEHUS; pelaTh
KBaJIpaTHbIC YPaBHEHUS — ITOJIHBIC U HE TIOJIHBIE.

IIpoBoaNTH MpOCTENIINE UCCIIEAOBAHUS KBAAPATHBIX YPABHEHHU.

Pemars ypaBHeHuMs, cBoadImMecs K KBagPAaTHBIM, C  IIOMOIIBIO

peoOpa3oBaHUil U 3aMEHOU MEPEMEHHOM.

HaGmronaTe 1 aHaIM3upOBaTh CBA3b MEXKAY KOPHAMH M KO3 PUIIMEHTaMH
KBaJpaTHOTO YPaBHEHUSI.

dopmynupoBaTh TeopeMy Buera, a Takke 00paTHYIO Teopemy, IPUMEHAITh
ATH TEOPEMBI JJI PEIICHUS 3a]1ay.

Pemarp TekcToBble 3aiaun anreOpanvyeckuM CIIOCOOOM: MEPEXOIUTh OT
CIIOBECHOU (DOPMYIMPOBKH YCIOBUS 3a/layll K aireOpanveckoid MOAeTu
MyTéM COCTABIIEHUS YPaBHEHMS, pellaThb COCTABICHHOE YpaBHEHHUE;
MHTEPIPETUPOBATH PE3YJbTAaT.

3HAKOMUTBCS C UCTOPUEH pa3BUTHSA aaTreOpBI.

Pacnio3naBath nuHEHHbIE YpaBHEHUS C IBYMSI [IEPEMEHHBIMHU.

Crpouth Tpadukyd JMHEHHBIX ypaBHEHUH, B TOM YHCIIC HCIOIb3Ys
1M (POBBIE PECYPCHI.

Paznuuars napamienbHble U NEpeceKaroluecs MpsMble 0 UX YPaBHEHUSIM.
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Pemate cucTteMbl ABYX JMHEHMHBIX YpaBHEHHH C JBYMS NEPEMEHHBIMHU
IMOJICTAaHOBKOW U CIIOKEHUEM.

Pemats mpocreiiime cucteMsl, B KOTOPHIX OJHO U3 YPAaBHEHUM HE SIBIISETCS
JINHEUHBIM.

[TpuBoauTh rpaduuecKkyo MHTEPHPETALUIO PEIICHUs YpaBHEHHS C IBYMS

IIEPEMEHHBIMU U CUCTEM YPABHEHUU C IBYMs IEPEMEHHBIMU.
Pemate TekcToBbIe 3aga4u aJIre6paI/I‘{eCKI/IM Crocooom.

AuiredOpanyeckue KBagpatHblii TpEXuieH Pacno3naBath KBaJpaTHBIA TPEXUJIEH, YCTAaHABIMBATH BO3MOXKHOCTH €r0
BBIPasKeHH . PaznoxxeHne kBajgpaTHOro TpPEXWIEHA Ha | Pa3JIOKEHUsI HA MHOKUTEIH.

KBaaparublii MHOKUTENH PacknanpiBaTh Ha MHOKUTENU KBAaJIPaTHBIA TPEXWIEH C HEOTPULATEIbHBIM
TpéxuwieH (4 1) JUCKPUMHHAHTOM.

YpaBHenust U | YncnoBble HEPaBEHCTBA U UX CBOMCTBA @opMynHpOBaTh CBONCTBA YNCIOBBIX HEPABEHCTB, WJUTKOCTPUPOBATH UX HA
HEpaBeHCTBA. HepaBeHcTBO ¢ OAHOH  MepeMEHHOHW | KOOPIMHATHOM MPSIMOii, JOKa3bIBaTh alreOpanyecKu.

HepaBencra (15 4)

JIuHeitHbIe HEpaBEHCTBA C OJTHOW MTEPEMEHHOMN
U UX pelieHue

CucreMbl JTMHEMHBIX HEPABEHCTB C OJIHOU
[IEPEMEHHOM U UX PEILICHUE

N3o0paxeHune perieHus JUHEHHOTO
HEpPaBEHCTBA M HX CHUCTEM Ha YHUCJIOBOU
PAMO

[IpumeHsATh CBOMCTBA HEPABEHCTB B XOJI€ PEIICHUSA 3aa4.

Pemate nuHelHbIE HEpaBeHCTBA C OJHOM IEpPEeMEHHOH, H300pakaTh
pelIeHre HEPABEHCTBA HA YMCIIOBOM MPAMOI.

Pemate cucteMbl TMHEHHBIX HEPABEHCTB, M300pakaTh PEIICHHE CUCTEMbI
HEpPAaBEHCTB HAa YMCJIOBOU MPSMOM.

OcBauBaTh, 3alIOMHHATH U IPUMEHSTH rpa@UuecKue METO bl PU PEIICHUN
YPAaBHEHU, HEPABEHCTB U UX CUCTEM.

DOyHkuuu. DyHKIUHA U
rpaduxmu (15 )

Urenue u moctpoeHue TpapukoB (yHKIHN
[Tpumeps! rpadukoB GYHKIUH, OTpaKAIOITUX
peabHbIE IPOLIECCHI

OYHKINKM, ONUCHIBAIOIIME  TMPAMYI0 U
00paTHYIO MPOIMOPIUOHAIBHBIE 3aBUCUMOCTH,
ux rpaduku. ['unepbona
I'paduk pyHKIMHN y = x2
KBagpatnunas ¢QyHKIUSA,
CBOMCTBA

[Tapabo:a, KOOpAMHATHI BEPIIUHBI TapaboIbI,
OCh CUMMETPHUH TTapadoIIbl

Crenennble (YHKIMH C  HaTypajJbHBIMH
nokazaTessiMu 2 U 3, ux rpad ik ¥ CBOHCTBA

e¢ rTpaduk

Pacnio3naBate BHIBI U3ydaeMmbiX (GyHKIMHA. [lokas3biBaTh cXeMaTHYECKH
TI0JI0KEHHE Ha KOOPIMHATHOM MIIOCKOCTH TpauKoB (QyHKIMI BUaa: y = X2,
y=x3y=vVx,y=lx|.

Hcnonb3oBath  (QYyHKIMOHATBHO-TpAQHUUECKUE  MPEICTaBICHUS
peLIeHMs] U UCCIIEI0OBaHUs YPaBHEHUH U CUCTEM ypaBHEHUH.
[TpumeHsaTH IU(POBBIE PECYPCHI AJIS IIOCTPOCHUS TPAPHUKOB () YHKITHIA.
Pacnio3HaBate  BUABI ~ H3ydaeMbIX  (DYHKUUMH;  MIUIIOCTPUPOBATH
CXEMaTH4YeCKH, OOBSICHATH PACIONIOKEHUE HAa KOOPJMHATHOW IIOCKOCTH

IS

. K
rpadukoB GyHknuii Buga: y =kx, y=kx +b,y = oY= x2,y=x3y= e y
= |x|B 3aBHCHMOCTH OT 3HaYeHHH KOI(P(UIIMEHTOB; ONMCHIBATh HX

CBOMCTBA.
Pacrnio3naBath KBagpaTHUHYIO (QYHKIHIO 110 (popmyIe.
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Tpadbuxu pyrxunit: y = kx, y = kx + b, y ==,

X
y=x%y=x3y=Vxy=x

[IpuBoauTH MpUMEPHI KBAAPATUYHBIX 3aBUCUMOCTEN M3 PEATbHOM KU3HH,
(bu3uKH, reOMeTpuUH.

BoisBiissth 1 0000maTe 0coO€HHOCTH Tpaduka KBaApaTUYHON (YHKIIUU
y=x?+bx+c.

Ctpouth U U300paxkaTh cXeMaTUYeCKH TpapuKu KBaJAPAaTUIHBIX (QYHKIUH,
3a1aHHBIX (QopMmysJaMH Buga y = axZ, Y = ax? + @, y = a(X + p)?,
y = ax? +bx + C.

AHanmM3UpoOBaTh W TPUMEHATH CBOWCTBA HM3YYCHHBIX (YHKIHMHA I HMX
MIOCTPOECHHSI, B TOM YHCJIE C TOMOIIBIO H(POBBIX PECYPCOB.

IloBTOpPEHME
00001eHune (6 4)

[ToBTOpEHME OCHOBHBIX IMOHSITUH U METOAOB
KypcoB 7, 8, 9 kimaccoB, 0000111eHre 3HAHUHT

BeiOupars, mNpUMEHSATh, OLIEHUBATH CIOCOOBI  CpPaBHEHMS  YHCEl,
BBIYHMCIICHHH, Pe0Opa30oBaHNil BEIPAKEHUN, PEIICHHs YPaBHEHUM.
OcCylecTBIATh CAMOKOHTPOJIb BBIIOJIIHSAEMBIX JEUCTBUM M CaMOIPOBEPKY
pe3yibTaTa BEIUUCICHUN, TPeoOpa30BaHMM, TOCTPOCHUM.

Pemiate 3aa4u U3 peaJII:HOI\/'I JKU3HH, IPUMCHATH MATCMATUYCCKUC 3HAHUA
JUIS pellieHus 3a]1a4 U3 IPYTuX IpeIMeTOB.

Pemate TekcTOBBIE 3a/aud, CpPaBHMBATH, BBHIOMPATH CIIOCOOBI pEIICHUS
3a/1a4i.
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Tembl (TeMaTHUYeCKHeE

OcHoOBHOe coep:kaHue

OcHOBHbBIE BU/bI A1eSITEJIbHOCTH 00yYAO M XCS

0JI0KH/ MOy 1H)
Yucaa v BbluncaeHust. | PanonaneHbple  uKcna, MppalMOHANbHBIE | B meuenue yueOno2o 200a: TOHUMATh, IMPUMEHSTH B CaMOCTOSITEIbHOU
JleiicTBUTeIbHBIE YHcia, KOHEYHbIE U OECKOHEYHBIE IECATHYHBIC | PeYH, BOCIPUHUMATH (CIyXO3pUTENBHO H/UIU HA CIyX C Y4ETOM YpPOBHSA

yucaa (13 v)

npoOu. MHOXKECTBO JEHCTBUTEIBHBIX YHCE,
JCUCTBUTEIbHBIE YHCIIA KaK OECKOHCYHBIC
JecATUYHBIE apoOu. B3anMHO OHO3HAYHOE
COOTBETCTBHE MEXIY MHO>KECTBOM
JIEHCTBUTEIIHFHBIX YMCENI 1 MHOKECTBOM TOYEK
KOOPJHMHATHOU IIPSMOM

CpaBHeHMe JNEVUCTBUTEIILHEIX qHCell,
apudmMeTHIecKue NeNCTBUS C
JEHUCTBUTEIBHBIMY YU CIIAMU

[Tpubnuxénnoe 3Ha4YCHUE BEJIMYMHBI,

TOYHOCTH MPUOIINKEHUS
Oxkpyrnenue uyucen. llpuxkuaka © oOlLEHKA
Pe3yNIbTaTOB BBIYUCIICHUHN

CIIyXOpEUYeBOTO pa3BUTHS OOy4yalOUMXCS) W JOCTaTOYHO BHATHO U
€CTECTBEHHO BOCIPOM3BOANTh TEMAaTUYECKYI0 M TEPMHUHOJIOTUYECKYIO
JIEKCUKY, a TakXKe JIeKCUKY IO OpraHu3aliu Y4eOHOH JesTeNbHOCTH.
Beimonuate ¢onernueckyro 3apsiaky. Mcnons3oBaTh JaKTHIBHYIO (YCTHO-
JAKTWIBHYIO PEeYb) B KAYECTBE BCIIOMOTaTEIbHOIO CPEJICTBA OOILIECHMUS.

Ilo oxonyanuu Kadxcoou yuebOHOU uemeepmu: BOCIPUHUMATh Ha CIyX U
BOCIPOU3BOJUTH TEMATUYECKYIO U TEPMHUHOJIOTHYECKYIO JIEKCUKY Y4eOHOM
JMCLUIUIMHBL, @ TAKXKe JICKCHKY IO OpraHu3allui y4eOHOH e TeIbHOCTH.
Pa3BuBaTh npeacTaBiaeHus 0 YMCIIax: OT MHOKECTBA HATYPAJIBHBIX YUCENT J10
MHO’KECTBA AEUCTBUTEIbHBIX YUCEI.

O3HaKOMUTBECA C BO3MOKHOCTBIO IIPEACTABICHUS JIEUCTBUTEIBHOTO YHCIIA
Kak OECKOHEYHON  JeCATUYHOHW JApoOH, MPHUMEHATh  JIECATHYHBIC
NpUOIHKEHNS PallMOHATBHBIX U UPPALIMOHATILHBIX YHCE.

N300pakaTh eHCTBUTENbHBIC YHCTa TOYKAMU KOOPIUHATHOM MPSIMOA.
3anuceiBaTh, CPABHUBATH U YIOPSA0YHUBATH ACUCTBUTEIbHBIE YNCTIA.
BeimonHATe, coderass yCTHbIE W MUCbMEHHBIE MPUEMBI, apudMeTHUecKue
JEUCTBHS C PAallMOHAJIBHBIMHM YHWCJIaMU; HaXOJUTh 3HAYEHUS CTENEHEH C
LENbIMU  TIOKA3aTeIsIMU U KOPHEW; BBIUUCIATH 3HAYEHUS YHMCIOBBIX
BBIPAYKECHHUIA.

[TonyunTe npencTaBleHHE O 3HAYUMOCTH JIEHCTBUTEIIBHBIX 4YHCENl B
MPAKTUYECKON EATEIbHOCTH YEJI0OBEKA.
AHanu3upoBaTb M JA€naTb  BBIBOJABI O
JNEUCTBUTEIBHOIO YUCIIA ITPU PELICHUH 3a4a4.
OKpyryisiTh [E€HWCTBUTENbHBIE 4YMCIIA, BBINONHATH NPUKUIKY pe3yibTaTa
BBIYMCIICHH, OLIEHKY 3HAYEHUI YHUCIIOBBIX BBIPAXKEHUI.

3HAKOMMTHCSI C UCTOPUEHN pa3BUTHsI MAaTEMATHKHU.

TOYHOCTH  TPUOITMKEHUS
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YpaBHeHust U
HEepPaBeHCTBA.
YpaBHeHue U

HEPaBEHCTBA C OJHOM
nepeMeHHoi (25 u)

JluneitHoe ypaBHeHue. PenieHue ypaBHEHHI,
CBOSIINXCS K JIMHEHHBIM

KBagpatHoe ypaBHEHHUE. Pemenue
YpaBHEHUM, CBOASAMIMXCA K KBaJpaTHBIM
bukBaspaTHble ypaBHEHUS

IIpuMepsl pelieHHMs ypaBHEHUN TpPETbeU U
4eTBEPTOM  CTENEHEW  pa3joKeHWEeM  Ha
MHOKHUTEIH

Pemenue qpoOHO-paniioHaNbHBIX YPaBHEHHUI
Pemienne TEKCTOBBIX 3ajau aireOpanvdecKum
METOA0M

KBangparnubie HepaBeHCTBA U UX PEILICHUE
['padmyeckass uHTEpHpeTanusi HEPABEHCTB U
CHCTEM HEPaBEHCTB C JIBYMs IEPEMEHHBIMU

Pacnio3znaBath 11enbie 1 JpoOHbIE ypaBHEHUS.

Pemate nuHeiHble U KBaJpaTHbIC YPaBHEHMUsSI, YPAaBHEHUS, CBOJSIIUECS K
HUM, IPOCTEeHUIINE IPOOHO-pallMOHATbHBIC YPaBHEHUSI.

[Ipemiarate BO3MOXKHBIE CIIOCOOBI PELICHUs TEKCTOBBIX 3a/1a4, 00CYXIaTh
UX U pellaTh TeKCTOBBIE 33]]a4l Pa3HBIMU CITIOCOOaMH.
3HAKOMUTBHCS C UCTOPUEHN pa3BUTUSA MATEMATHUKHU.

Pemate KBaJpaTHbIE HEpaBEHCTBA, UCIIONb3YS
[IPEACTABIICHHUS.

rpadudeckue

YpaBHeHust U
HepaBeHCTBA.
YpaBHeHust U
HEpaBeHCTBa C AByMS
nepemenHbiMu (30 v)

JIuHeitHoe ypaBHEHHE C ABYMS MEPEMEHHBIMU
U ero rpaduk

Cucrema IByX JUHEUHBIX YPaBHEHUH C JBYMS
IIEPEMEHHBIMU U €€ pelIeHue

Pemienue cucrem AByX ypaBHEHMH, OJHO W3

KOTOpPBIX JIMHEWHOE, a Jpyroe — BTOpOU
CTETEeHH

I'paduueckass  uwHTEpmpeTalyst  CHCTEMBI
YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU

Pemienne 3amady ¢ MOMOMIBIO  CHCTEM
ypaBHEHUU

HepaseHnctBa ¢ 1ByMsi mepeMeHHBIMU
CucTtembl HEpaBEHCTB C JIBYMs [IEPEMEHHBIMU

Uurath, 3amMchiBaTh, IOHWMATh, WHTEPIPETUPOBATH
WCII0Ib30BaTh CUMBOJIMKY U TEPMHUHOJIOTHIO.
BomonusaTe  mpeoOpa3oBaHUSI ~ HEPABEHCTB,
peoOpa3oBaHUs CBOMCTBA YHUCIOBBIX HEPABEHCTB.
Pacno3naBath JIMHEHBIE U KBaJpaTHbIE HEPABEHCTRA.

Pemars nuHeiiHbIE HEPABEHCTBA, CUCTEMBI JIMHEWHBIX HEPABEHCTB, CUCTEMBI
HEPABEHCTB, BKIIIOYAKOIIMX KBAaApPaTHOE HEPABEHCTBO, M pEIIATh HX;
00CYXKIaTh MOTYYCHHBIE PEIICHHSI.

N3006paxaTh penieHrne HEpaBEHCTBA U CHCTEMbl HEPABEHCTB Ha YHCIIOBOI
MPSMOM, 3alUCBIBAaTh PELIEHHE C IIOMOILBI) CUMBOJIOB.

OcBauBaTh U NPUMEHATH HEPABEHCTBA MPU PEUICHUN Pa3IWYHBIX 33]1a4, B
TOM YHCJIE€ TPAKTUKO-OPUEHTUPOBAHHBIX.

OcBauBaTh M NPUMEHATH MPUEMBI PEIIEHUS CUCTEMBI ABYX JIMHEHHBIX
YpaBHEHUU C IByMs IEPEMEHHBIMU U CUCTEMBI JIByX YPaBHEHUM, B KOTOPBIX
OJIHO YPAaBHEHUE HE SIBISETCS JTUHEHHBIM.
Hcnonb3oBath  (hyHKIMOHAIBHO-TpapUUecKue
pEeLIeHUs U UCCIEI0BAHNS YPABHEHUM U CHCTEM.
AHanu3upoBaTh TEKCTHI 33ja4, peuiaTh HX alreOpandeckuM CrocodoMm:
MEPEeXOIUTh OT CJIOBECHON (OPMYNIHMPOBKM YCIOBUSA 3aJadyd K

HCPaBCHCTBA,

HCIIOJIb30BaTh JIIA

MpPEACTABICHU IS
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anredpanveckoil MoJIeH MyTEM COCTAaBIICHUSI CHCTEMbI YPaBHEHUI; pelaTh
COCTaB JICHHYIO CUCTEMY YPABHEHUN; HHTEPIIPETUPOBATH PE3YsIbTaT.
3HAKOMUTHCS C UCTOPUEN Pa3BUTHUS MAaTEMATHUKHU.

Yucnosbie [loHsTHE YNCIIOBOI OCIEOBATEIBLHOCTH. OcBauBaTh W MNPHUMEHATh HHIEKCHbIE O003HAUCHHs, CTPOUTH pEUEBbIC
NMocJIeI0BaTeJIbHOCTH | 3a/IaHKE MOCJIEN0BATEIbHOCTH PEKYPPEHTHOM | BBICKA3bIBAHMS C UCIOJIB30BAHUEM TEPMHUHOJIOTUH, CBA3aHHOU C MOHITHEM
(28 u) dbopmymoit u hopmyoit N-ro dieHa MOCJIeI0BATEIBbHOCTH.
Apudmernueckas u reoMeTpuyeckas | AHaIu3upoBath (GopMysny N-TO WieHa TOCIEA0BaTENbHOCTH WU
IIPOIPECCHUH. @opMmynbel  N-TO  4JEHA | PEKYPPEHTHYIO (OpMylly W BBIYHCIATH WIEHBI IOCIEIOBATEIBHOCTEH,
apudmeTnyecKoit u TEOMETPUUECKOH | 3aJJaHHBIX 3TUMHU HOpPMYJTIaMHU.
IIPOrPECCUil, CyMMBI IIEPBBIX N YWIEHOB VY cTaHaBiIMBaTh 3aKOHOMEPHOCTD B IOCTPOEHUH M1OCIIE0BATEIBbHOCTH, €CITU
N3o0paxenne wieHOB apu(pMETHUYECKONW U | BHIUCAHBI IEPBbIE HECKOIBKO €€ UJICHOB.
TreOMETPUYECKOM TMporpeccuid Toykamu Ha | Pacmo3HaBaTh apu(METHUECKYyI0 W TE€OMETPUYECKYIO MPOTPECCHUH IpH
KOOPJIMHATHOM MJIOCKOCTH pa3HbIX crocobax 3aJaHusl.
JInHENHBIN U 3KCIIOHEHIIUAIBHBIN POCT. Pemrate 3a1aun ¢ ucnonb3oBanueM (Gopmyi N-ro uieHa apupMeTHIECKOn U
C10KHbBI€ TPOLEHTHI F€OMETPUYECKOUN MPOrPECCHid, CYMMBI IEPBBIX N YIEHOB.
N300pakaTh wIEHBl IOCIEJOBATEIBHOCTH TOYKAMU Ha KOOPAMHATHOMN
IIJIOCKOCTH.
PaccmarpuBare nmpuMepbl NPOLECCOB U SIBICHUN U3 PEAIbHOU KU3HH,
WUTIOCTPUPYIOIINE U3MEHEHHWE B apuMeTnyeckoil mporpeccuu, B
reOMETPUUYECKON IIPOrPECCuH; n300paxkaTh COOTBETCTBYIOILINE
3aBUCUMOCTH TpaduuecK.
Pemarp 3agaun, cBA3aHHbBIE C YUCIOBBIMHU IIOCIEAOBATEIBHOCTSAMHU, B TOM
qyclie 3aJayd U3 peajJbHOM JKU3HH C HCIOJIB30BaHUEM LU(POBBIX
TEXHOJIOTUH (JIEKTPOHHBIX TAOIHIL, TPAPUUECKOro KaJbKyIATOPA U T.I1.).
Pemratp 3aaun Ha CI0KHBIE IPOLIEHTHI, B TOM YHCJIE 337a4M U3 pealbHOU
IIPAKTUKU (C UCIIOJIb30BAHUEM KAJIBKYIIATOPA).
3HAKOMUTHCS C UCTOPUEN Pa3BUTHUI MAaTEMATHUKU.
IToBTOpEHHE, Uucna u BbIUMCIEHUS (3allUCh, CpaBHEHHe, | BbiOupars, mNpUMEHSATh, OLEHUBATh CIIOCOOBI  CpPaBHEHUS  YHCET,
00o0meHne, NEHCTBUS C JCMCTBUTENBHBIMHM YHCIIAaMH, | BEIYUCICHUN, TIPeoOpa3oBaHUM BRIPAKECHUN, PELICHUS] YPaBHEHHH.
cUCTeMaTHU3alus YyHUCJIOBasl MpsMas; IPOLEHTh, OTHOIIEHUs, | OCyHIECTBIATh CAMOKOHTPOJb BBIIOJIHAEMBIX ACUCTBUM U CAaMOIPOBEPKY
3Hanmii (40 4) IPOMOPLUHU;  OKpYIJIeHHWe, NpUOIMKEeHUe, | pe3ynbTaTa BEIUMCICHHH, TpeoOpa3oBaHui, TOCTPOSHUH.
OLICHKAa;  pelIeHHe  TEeKCTOBbIX  3ajad | Pemates 3amaum u3 peaybHOM JKU3HU, IPUMEHATh MAaTEMaTUUECKUE 3HAHUS

apruMETHUIECKHM CTIOCOOOM).

JUTSI peIIEHUs 3a/1a4 U3 IPYTUX MPEIMETOB.
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Pemarp TekcToBble 3ajaud, CpaBHHUBATh, BHIOWpATh CIOCOOBI pPELICHUS
3agaun. Mcmonb3oBare rpaduyeckoe MPEACTAaBICHUE MHOXECTB IS
OIMCaHUs PEATbHBIX MPOIECCOB U SBJICHUI, IPU PEIICHUH 3aa4 U3 JPYTUx
y4eOHBIX IPEMETOB.

AKTyanu3upoBaTh TEPMUHOJIOTUIO M OCHOBHBIE JCWCTBUS, CBS3aHHBIE C
YUCJIaMU: HaTypalbHOE YHMCIIO, IIPOCTOE U COCTABHOE YMUCIA, NEIUMOCThb
HATypaJIbHBIX YMCEIN, MPU3HAKU JIETUMOCTH, LI€JI0€ YUCIIO0, MOJYJIb YHCIIa,
OOBIKHOBEHHasi ¥ JIeCATUYHAas JApoOW, CTaHAAPTHBIA BHJ 4YHCIA,
apruMETUIECKUI KBaJIpaTHBIM KOPEHb.




Ilpeomemmnsie pezyrovmamel yueonozo xypca «I'eomempusn

7 KJIACC

Hauvanbnuble moHsTuss reomerpuu. Touka, mpsimMasi, OTpPEe30K, Jyd. Yroa. Buael yrios.
BeprukansHple UM CMexHBIE yIUBl.  buccektpuca yria. JlomaHas, MHOIOYIOJBHHK.
[TapannenbHOCTh M NEPNEHIUKYISIPHOCTD MPSIMBIX.

Cummerpuunsie purypsl. OCHOBHBIE CBOWCTBA 0ceBOI cuMMeTpuu. [Ipumepsl cumMmeTpuu
B OKPY’KaIOIIEM MUDE.

OCHOBHBIE IOCTPOEHUS C IOMOILBIO IUPKYJIA U JTUHEUKH.

TpeyronsHuk. BeicoTa, MemmaHa, OWCCEKTpuca, WX CBOWCTBa. PaBHOOEIpeHHBIN u
PaBHOCTOPOHHUM TPEYroJIbHUKHA. HepaBeHCTBO TPEYroJIbHUKA.

CBoiicTBA W TIPU3HAKKM pPaBHOOCAPEHHOTO TpeyroibHUKa. [Ipu3HaKu paBeHCTBa
TPEYrOJIbHUKOB.

CgoiicTBa M MPU3HAKKU NapajuIebHBIX NMpsMbIX. CymMMa YIJIOB TpeyroibHHUKa. BHeniHue
YTJIbI TPEYTOJbHUKA.

[IpsamoyronbHbI TpeyrosbHUK. CBOWCTBO MEIHMAaHBI MPSMOYTOJBHOTO TPEYroJibHUKA,
IPOBEACHHOW K runoreHyse. IIpusHaku paBeHCTBa IPSMOYTOJBHBIX TPEYTrOJIbHUKOB.
[IpsAMOyYTroIbHBIN TPEYTrOIBHUK C yTiIoM B 30°.

HepaBeHcTBa B reoMeTprUn: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o OOJIbIIEM YTiie U OONbIIEH CTOpOHE TpeyronbHUKA. [lepneHIuKysp 1 HaKJIOHHAS.

['eomeTpuueckoe mMecto Toyek. buccekrpuca yriia U CepeAUHHBIA MEPHEHIUKYISAP K
OTpE3KYy KaK F€OMETPUYECKHE MECTA TOYEK.

OKpy>XKHOCTb M KpyI, XOpJla W JUaMeTp, HUX CBOWCTBA. B3anMHOE pacmnoioxkeHue
OKpYXHOCTH U npsimoii. KacarenbpHas u cexyias K oKpykHocTU. OKpy>KHOCTb, BHUCaHHasI B yTOJI.
Bnucannas u onvcaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KVIACC

UYersipéxyronpuuku. [lapamienorpamMm, ero npu3Haku U CBOWCTBA. YacTHBIE ciydyau
napajuieorpaMmMoB (IIPSMOYTOJIBHUK, poMO, KBaapar), UX MPU3HAKU M CBOMcCTBA. Tparenws,
paBHOOOKas Tpamnenus, e€ cBoiicTBa U npu3Haku. [IpsMoyroapHas Tpamerws.

Merton yaBoenust Mmeauanbl. LleHTpaibHasi CHMMETPHS.

Teopema ®aneca M TeopeMa O MNPONOPLUUOHAIBHBIX oTpe3kax. CpenHue JIMHUU
TPEYroJIbHUKA U Tpanenuu. LleHTp Macc TpeyroyibHUKa.

[Tonobue TpeyronbHUKOB, Ko dumment nomodbus. [IpusHaku mogqo0us TPEYyroJIbHUKOB.
[Tpumenenue mo1o6ust P PEIICHUH MPAKTUUYECKHUX 3a/1a4.

CaoiicTBa miomianeii reomerpuueckux ¢uryp. @opmynsl Ui IIIOLMIAN TPEYTrOJIbHUKA,
napajuiesorpamma, pomoa u Tpanenun. OTHOIIEHUE TUTOMIAACH MOI00HBIX UTyp.

Brruucnienue miomaneit TpeyrolbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaTol Oymare.

Teopema IIudaropa. I[Ipumenenue teopemsl Iludaropa mpu pemeHUN MPaKTUYECKUX
3az1ad.

9 KUIIACC

CuHyC, KOCHHYC, TaHT€HC OCTpPOIO yrja HpsAMOYTOJIbHOTO TpeyroibHuKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpuieckue GpyHkmuu yrios B 30°, 45° u 60°,

Brniucanneie ¥ LEHTpAJIbHBIE YIUIBI, YTOJ MEXAY KacaTeIbHOW U XOPIOH. YTIBI MEXKITY
XOpAaMH U ceKyIIMMH. BricanHble U onucaHHbIE YETBIPEXYTOIbHUKU. B3auMHoe pacrionoxenue
IBYX OKpyxHocTel. Kacanue okpyxxuocteit. O0mue kacaTenbHbIe K IBYM OKPY>KHOCTSIM.

Cunyc, kocuHyc, TaHreHc yriioB or 0 nmo 180°. OcHOBHOE TpPUIOHOMETPUUECKOE
TOX1eCTBO. POPMYIIbI IPUBEICHNUS.

Pemenne TtpeyronpHukoB. TeopeMa KOCHHYCOB M TeopeMa CHHYCOB. Pemienue
MIPaKTUYECKUX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue momobust. [lomodre cOOTBETCTBEHHBIX AIIEMEHTOB.

Teopema o0 pon3BeEHUN OTPE3KOB XOP/, TEOPEMBI O IPOU3BEIEHNN OTPE3KOB CEKYIIUX,
TEeopeMa O KBaJlpaTe KacaTeJIbHOM.
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Bekrop, ammHa (MOIyndb) BEKTOpA, COHANPABIECHHBIE BEKTOPBI, IPOTHBOIOJIOKHO
HaIIPaBJICHHBbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpallUHd Hal
BEKTOpaMH. Pa3nokeHue BeKTOpa 10 IByM HEKOJUIMHEAapHBIM BeKTopaM. KoopauHaTel BEKTOpA.
CkansipHO€ NMPOU3BEACHNUE BEKTOPOB, IPUMEHEHNUE AJIs1 HAX0XKACHUS JUIMH U YIJIOB.

9 KJIACC BTOPOI'OI'OJA OBYYEHMUSA

JlekapToBbl KOOPAMHATBHI Ha IIJIOCKOCTH. YPaBHEHHsS IPSAMOM U OKPYKHOCTH B
KOOpJMHATAX, IEPECCUCHUE OKPYKHOCTEN U MPSAMBIX. METON KOOpAMHAT U €T0 IPUMEHEHHE.

IIpaBunbHBIE MHOTOYTOJIBHUKHU. JJIMHA OKPYKHOCTU. I'pangycHas U paauaHHas Mepa yria,
BBIUNCJICHHUE JUIMH OyT OKpykHOCTeW. Ilnomane kpyra, cektopa, cerMeHTa.

JIBM>KEHUSI TNTIOCKOCTH M BHYTPEHHHE CUMMETPUH GUTYp (3JIEeMEHTapHBIE IPEICTABICHUS).
[TapannensHbiil nepenoc. [1oBopoT.



Temarndeckoe IIaHUPOBAHKE IO TEOMETPHH NPEACTABIICHO 10 Toj1aM o0yueHus (7-9 kiracc BTOpOro rojia 00yueHHs).

OCHOBHBIE BUABI JIEATEIBHOCT OOYYAIOLIMXCsl NEPEUUCIIEHBbl IPU W3YYEHUHU Ka)KJOW TeMbl M HAIpaBJIECHbl HA JOCTHXKCHHE IUIAHUPYEMBbIX
pe3ynabTaToB oOy4yeHus. [lepedeHb BHJIOB JAEATENBHOCTH MOKET OBITh PACIIMPEH WM COKpaméH — ¢ y4€TOM BO3MOXKHOCTEH M OrpaHUYeHUI
o0yyaromuxcs, 00yCIOBIEHHBIX CTPYKTYpOU HapyLIEHUsI IPH MATOJIOIUHU CIIyXa.

7 KJIACC

O0111ee KOJIMUECTBO YacoB — 68 yacos.

Tembl (TeMaTHUYECKHE
0JIOKU/MOLYJIN)

OcHoBHOe coepkaHue

OcHoBHbBIE BH/BI 1eSITeJILHOCTH 00y4aI0IINXCS

IIpocreiimmue
reoMeTpu4yecKue
¢urypsi U HX
cBoiicrBa. U3mepenue
reoMeTpHuYecKuX
BeauunH (14 4)

[Ipocreiimme reoMeTpuuecKue  OOBEKTHI:
TOYKH, MpsIMBIE, Ty4dn u YTJIBI,
MHOT'OYI'OJIbHUK, JIOMaHast

N3MepeHne TUHEWHBIX W YIIOBBIX BEJIMYMH,
BBIUNCJIEHHE OTPE3KOB U YIJIOB

CMexHbIE U BEPTUKAIBHBIE YTJIbI

Pabora ¢ npocreiiimMu yeprexamu
[IpakTnueckas paborta «3mepenue
TEOMETPUUECKUX BEITUUUH

B meuenue yuebmoco 200a: MOHUMATh, MPUMEHSTH B CAMOCTOSITEILHOU
pedr, BOCTIpUHUMATh (CIYyXO3pUTENbHO H/WIK Ha CIyX C y4ETOM YpOBHS
CIIyXOpEUeBOTO Ppa3BUTHS OOy4YAIOUIMXCS) W JOCTAaTOYHO BHITHO U
€CTECTBEHHO BOCHPOM3BOAUTh TEMAaTHYECKYI0 M TEPMHUHOJIOTUYECKYIO
JEKCUKY, a TakKe JIeKCUKY MO OpTaHM3alii Y4eOHOU IesATeIbHOCTH.
Bomonusate poneTnueckyto 3apsanky. Mcmons3oBate JakTHIBHYIO (YCTHO-
JTAKTWIBHYIO PEYb) B KAYECTBE BCIIOMOTATEILHOTO CPENICTBA OOIICHHUSI.

Ilo okoHuanuu xasxxcoou yueOHoU uemeepmu: BOCIPUHUMATh Ha CIyX U
BOCIIPOU3BOMTH TEMAaTHYECKYIO U TEPMUHOJIOTHYECKYIO JIEKCUKY YUeOHOMH
JTUCIUIUIMHBL, a TAK)XKE JIEKCUKY 110 OpraHu3aliui y4eOHOM e TeNbHOCTH.
@opMyIHpPOBATH OCHOBHBIC IIOHATHS U ONIPEICIICHHUS.

Pacrio3naBaTh u3ydeHHBIE TeoMeTpuyeckue (UTYphl, OMNPENENATh HX
B3aMMHOC pPaCIIOJIOKCHHUC, BLIITOJIHATD qepTén( 110 YCJIOBUIO 3a/1a4u.
[IpoBOaUTH MpOCTEMIIME TOCTPOCHUS C TOMOUIBIO ITUPKYJIS U TUHEUKH.
I/IBMep}ITB JIMHEUHBIE U YIJIOBBIC BCJIMYHUHBI T'COMCTPUYCCKUX U
MPaKTHYECKUX OOBEKTOB.

OnpenensTh «Ha ri1a3» pa3Mepsl peabHBIX 00BEKTOB, TPOBOIUTH IPyOYIO
OLICHKY UX Pa3MepOoB.

Pemiate 3ala4i Ha BBIYHUCJICHUC JJIMH OTPC3KOB U BCJIMYNH YTIJIOB.

Pemarsb 3a1aun Ha B3aUMHOE PacIONOXKEHHE T€OMETPUUECKUX (DUTYD.
[TpoBomuTh KIAacCU(PUKALMIO YIIIOB, BBIYUCIATH JIMHEHHBIE U YIJIOBBIE
BEJIMYUHBI, IPOBOJUTH HEOOXOAUMBIE JI0Ka3aTeIbHbIC PACCYKICHUSI.
3HAKOMMTHCSI C UCTOPUEHN pa3BUTHUSI TEOMETPHH.
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Tpeyroabauku (20 4)

[loHsATHE O paBHBIX TPEYTrOJLHUKAX U
NEPBUYHBIC  TPEACTABICHUS O  PaBHBIX
(KOHTPYIHTHBIX) pUTYypax
Menuanbl,  OUCCEKTPUCHI  H
TPEYroJIHLHUKOB
PaBHOOenpeHHbIE U PaBHOCTOPOHHHE
TpeyroibHUKHA. CBOMCTBAa pPaBHOOEIPEHHOTO
TpPEeyroJbHUKa

Tpu npu3Haka paBeHCTBA TPEYTrOIHLHIUKOB
[Ipu3Haku paBeHCTBa paBHOOCAPEHHBIX U
IPSIMOYTOJIBHBIX TPEYrOJIHbHUKOB

BBICOTHI

Pacrnio3HaBaTh mapbl paBHBIX TPEYroJbHUKOB Ha TOTOBBIX dYepTexkax (C
YKa3aHHEM IIPU3HAKOB).

BeiBoguTh ciencTBus  (paBEHCTB  COOTBETCTBYIOIIUX —3JIEMEHTOB) W3
PaBEHCTB TPEYTOJIbHUKOB.

dopMyaMpoOBaTh  OMpPENENCHHs:  OCTPOYIOJIBHOTO,  TYMOYTOJBHOTO,
IPSIMOYTOJIBHOTO, PaBHOOEIPEHHOTO, PAaBHOCTOPOHHETO TPEYTOJIbHUKOB;
OMCCEKTPUCHI,  BBICOTHI,  MEIUWAHBl  TPEYrOJbHUKA;  CEPEAUHHOTO

NEPIEHINKYIIApa OTPE3KA; IEPUMETPA TPEYrOJIbHUKA.

®opmyaupoBaTh CBOMCTBA U MPU3HAKK PABHOOEAPEHHOTO TPEYrOJIbHUKA.
Crpouth 4Yeprexu, pelmarb 3aJaud C IOMOLIbI0 HAXOXAECHUS PaBHBIX
TPEYTrOJIbHUKOB.

[IpuMeHSITh NpPU3HAKKM PAaBEHCTBA IPSIMOYTIOJBHBIX TPEYTOJIBHUKOB B
3a/1a4ax.

Hcnonb30Bath UQPPOBBIE PECYPCHI IS UCCIIEAOBAHUS CBOMCTB U3Y4aeMBbIX

¢buryp.
3HAKOMUTHCS C UCTOPUEN Pa3BUTUS T€OMETPHUH.
IMapajneabHbie [TapannenbHble psMbIE, UX CBOMCTBA @opMyIUpOBATh  MOHATHE  MApPAUICTBHBIX  MPSAMBIX,  HAXOJHUTh

npsiMble, CyMMa YIJIOB
TpeyrojabHuka (16 u)

Hakpecr nexamme, COOTBETCTBEHHBIE U
OJIHOCTOPOHHHE YIJIBI (0Opa3oBaHHBIC TIPH
nepeceyeHu napauIeTbHbIX TPSIMBIX
CeKyIIe)

[Ipu3Haku mMapaiaeNnbHOCTH [IBYX MPSMBIX.
[TaTeiit noctynar EBkiuna

Cymma yTJIOB TpPEeYroJbHUKa u
MHOTOYTOJIbHUKA

Bremrnue yriiel TpeyroibHUKA

CooTHOIIEHHS MEXIY CTOPOHAMH U yIJIaMH
TpeyroiabHuKa. HepaBeHCTBO TpeyroipHUKA

MPaKTUYECKUE TPUMEPHI.
W3yuath cBOMCTBa yriioB, 00pa30BaHHBIX IIPU MEPECEUECHUH MapaIeIbHbIX
MPSIMBIX CEKYILEH.

[IpoBoauTh NOKa3aTenbCTBA MApaLIEIbHOCTU JBYX MPSIMBIX C MOMOIIbIO
YTI0B, 00pa30BaHHBIX TIPU MIEPECCUCHUH ITUX MPSAMBIX TPEThEH MPSIMOH.
Bbruncnsite cyMMy YIJIOB TPEYTOJIbHHKA M MHOTOYTOJIbHUKA.

Haxomuth uyucinoBble U OYKBEHHBIE 3HAYCHHUS YIJIOB B T€OMETPHUECKUX
3a/layax ¢ MCIOJIb30BaHHUEM TEOPEM O CYMME YIJIOB TPEYroJIbHUKA U
MHOT'OYTI'OJIbHUKA.

3HAKOMUTBCS C UCTOPUEN Pa3BUTUSA T€OMETPHUH.

OKpyXHOCTHL U KPYI.
I'eomerpuueckue
nocrpoenus (14 4)

OkpyxHocTh. [locTpoenne 1upkyineM u
JIMHEHUKOMN

[Toustue o I'MT, npumeHeHwe B 3ajayax.
buccektpuca U cepeIUHHBIN NEPIEHIUKYIISAP
KaK Fr€OMETPUYECKUE MECTa TOUEK

DopMyIMpOBaTh ONPENEICHMS: OKPYXKHOCTH, XOpAbl, JIHaMETpa |
KacaTelIbHOW K OKPYKHOCTH. M3ydarh MX CBOWCTBA, NMPU3HAKHU, CTPOUTH
YEPTEXKH.
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CBolicTBa AMAaMETPOB U XOPJ OKPYKHOCTH
B3aumHOe pacnosnokeHue OKpYKHOCTH U
npsmoii. KacarenbHast K OKpY>KHOCTH
Brnucannas u  omnmcaHHas — OKPYKHOCTH
TPEYroJIbHUKA

IIpocreiimme 3aga4n Ha IOCTPOCHUE
CummMeTpuuHbie PUTYpHI

HccnenoBaTh, B TOM UMcie UCHOIb3Ys HUGPOBBIE PECYPCHI: OKPYKHOCTb,
BIMCAaHHYIO B YTOJI; I[EHTP OKPYXHOCTH, BIIMCAHHOW B YTOJ; PaBEHCTBO
OTPE3KOB KacaTeJbHbIX.

Hcnons3zoBare meron I'MT 11 nokasaTtenbcTBa TEOPEM O MEPECEUECHUU
OMCCEKTpUC YIJIOB TPEYroJIbHUKA U CEPEIUHHBIX MEPHEeHIUKYISIPOB K
CTOpPOHAaM TpEYyroibHUKa ¢ noMoupo [ MT.

OBnageBaTh MNOHATUIMH BIOHCAHHOH U OIMCAHHOU
TPEYroJIbHUKA, HAXOAUTh LIEHTPBI 3TUX OKPYKHOCTEH.
Pemate OCHOBHBIE 3a7auM Ha IIOCTPOEHHE: YIJIA, PABHOIO JIAHHOMY;
CEepPEeIMHHOr0 TEPIEHIUKYIsIpa JTAHHOTO OTpPE3Ka; MPSMOM, MpPOXOsIen
4yepe3 JaHHYIO TOYKY M TEPICHANKYISPHON JaHHOW NPSIMOM; OMCCEKTPHUCHI
JAHHOTO yTJia; TPEYrOJbHUKOB MO PA3IMYHBIM 3JIEMEHTAM.

3HAKOMUTBHCS C UCTOPUEN Pa3BUTHS T€OMETPHUH.

OKPY>KHOCTEHN

O06001menue
cucTeMaTH3auus
H3YYE€HHOI0
MarepuaJa (4 4)

[ToBTOpeHne u  00O0OIIEHHE  OCHOBHBIX

MOHATHI U METOJIOB Kypca 7 Kiiacca

Pemate 3amauyn Ha TOBTOPEHHE, WUIIOCTPUPYIOIIME CBI3U MEXAY
Pa3IMYHBIMU YaCTSAMU Kypca.




8 KJIACC

O0111ee KOJIMUECTBO YacoB — 68 yacos.
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TeMbl (TeMaTHYeCKHE

OcHOBHOe coep:kaHue

OcHOBHbBIE BU/bI A1eSITEJIbHOCTH 00yYAO M XCS

0J10KH/MOYJIH)
YeTbIpéxyrobHUKH MHoroyronbHUKU. YeThIpeXyroJbHUK U €ro | B meuenue yueb6Ho2o 200a: TOHUMAaTh, NMPUMEHSATh B CAMOCTOSITEIHHON
(159) DJIEMEHTBI peuu, BOCIPUHUMATH (CIYXO3PUTEIBHO W/WIM HA CIyX C y4ETOM YpOBHS
[TapannenorpamMm. CBoiicTBa M MNPHU3HAKHU | CIYXOPEUEBOrO Pa3BUTHUA OOy4arOIIMXCs) M JOCTaTOYHO BHATHO U
napajuieorpaMma €CTECTBEHHO BOCIPOM3BOAMTh TEMAaTUYECKYI0 M TEPMHUHOJIOTUYECKYIO
Tpaneuus. PaBHOOOKass W mNpsAMOYrojibHasl | IEKCUKY, a TakKXe JIEKCUKY [0 OpraHu3aluu Yy4eOHOW JesTeIbHOCTH.
Tparnenuu Beimonuate ¢onernueckyro 3apsiuky. Mcnomnp3oBaTh JaKTHIBHYIO (YCTHO-
YacTHble cilydau HapayIesIorpaMMOB | IAaKTUIBHYIO peub) B Ka4€CTBE BCIIOMOIaTENbHOIO CPEICTBA OOLIEHMS.
(MpsIMOYTONBHUK, poMO,  KBanpar), uX | [lo oxonuanuu Kasxcoou yueOHOU uemeepmu: BOCIPUHUMATh Ha CIyX U
IPU3HAKU U CBOMCTBA BOCIIPOU3BOJUTh TEMAaTHYECKYIO U TEPMUHOJIOTUYECKYIO JIEKCUKY Yy4eOHOH
Lentpanbhas cuMMeTpus JMCLUIUIMHBL, @ TAKXKe JICKCHKY IO OpraHu3allui y4eOHOH e TeIbHOCTH.
N300pakaTh 1 HAXOJUTh HA YEPTEKAX YETHIPEXYTOJILHUKU Pa3HbIX BUJIOB U
UX 2JIEMEHTHI.
®opmMmynupoBaTh ONpPEICNICHUS: MapajjienorpaMma, MpsIMOYTOJbHUKA,
poMba, KBagpaTa, TparelUud, PaBHOOOKOH Tpamenuu, MpsIMOYroJIbHOM
TpamnenuHu.
Jloka3plBaTh M MCIOJB30BaTh MPU PELIEHUM 3aJad MPU3HAKK U CBOMCTBA:
napajjiesiorpaMMa, IpsAMOYTOJIbHHMKA, poMm0Oa, KBajapara, TpaleluHy,
PaBHOOOKOI! Tparnenuu, NpIMOYTOJIbHOM TparenuH.
[TpuMeHATh METO YABOEHUS MEMAHbI TPEYTOJIbHUKA.
Hcnonb30Bath UQPPOBBIE PECYPCHI IS UCCIIEAOBAHUS CBOMCTB U3Y4aeMBbIX
¢buryp.
3HAKOMMTHCSI C UCTOPUEHN pa3BUTHUSI TEOMETPHH.
Ilomaae. [TonsiTne 06 001ICH TEOPHH TUIOIIAIN OBnazieBaTh MEPBUYHBIMU MPEICTABICHUAMH 00 OOIIEH TEOPUHU ILIONIAIN
Haxo:xnenne [Tnomanu napannenorpaMMa, TpeyroibHUKa U | (Mepbl), (HOpMyIUpOBaTh CBOMCTBA IUIOIMIAJHM, BBUICHATH WX HATJISIHBIA
niomanei Tpaneuuu CMBICIL.
TPeyroJbHNKOB n | [Inomanu ¢puryp Ha kierdaToit Oymare BeBogute  QopMynel  miomagM - mapajuiesiorpamma,  TpeyroJIbHUKA,
MHOT0YT0JIbHBIX 3ajaun ¢ TMPAKTUYECKUM COJEpXKAHMEM. | Tparneuuu u3 GopmMylibl IUIOIIAAHN NPSIMOYrojdbHHUKA (KBaJpaTa).
¢uryp (17 4.) Pemenne 3amau ¢ momompio  Merona | BeiBoauTh (hopMynbl IIIOMIAAM  BBITYKJIOTO UYETHIPEXYTOJbHHKA Yepes3

BCIIOMOTATENLHOMN IIOIIAIA

AraroHajad U Yroj MCXay HUMMH.
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Haxomute mnomamu ¢uryp, u300paxEHHBIX Ha KJIETY4aTOM Oymare,
MCIOJIb30BaTh Pa30MEeHNEe HA YAaCTH U IOCTPOCHHE.

Paz0upate mpuMepbl HCHOJIB30BaHUS BCIIOMOTATEIBHON TUIOIIAIHN ISt
pEIlIeHUs TEOMETPUUECKUX 3a7ad.

BbrauciisaTe miomaan pa3TuaHbIX MHOTOYTOJIBHBIX (QUTYP.

Pemarp 3a1aumn Ha MI0MAAb ¢ TPAKTUYECKUM COICPKAHUEM.

Teopema IIudaropa u
Hayaja
Tpuronometrpuu (12 v)

Teopema [Tudaropa

CooTHoIIEHN MEXIYy CTOPOHAaMH U yIJIaMH
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA

JHoxa3eiBaTh Teopemy Iludaropa, wmcmomp3oBaTh €€ B HPAKTHUECKHX
BBIYUCIICHUSX.

®opmynupoBaTh ONpeneNeHHsT TPUTOHOMETPHUYECKUX (YHKIHH OCTPOTO
yria, IpoBepsATh UX KOPPEKTHOCTb.
BeiBomuTh  TpHUTOHOMETpPHUYECKHE
TPEYTOJIbHUKE.

HccnenoBaTh COOTHOLICHUS MEXIY CTOPOHAMH B HPSIMOYTOJBHBIX
TpeyrojibHUKax ¢ yriamu B 45° u 45°; 30° u 60°.

Hcnonp30Bate (OpMyIsl MPUBEACHUS U OCHOBHOE TPHUTOHOMETPHUYECKOE
TOKIECTBO JUISI HAX0XKJICHHUSI COOTHOLICHUH MEXAYy TPUTOHOMETPHUUECKUMHU
(GYHKIMSIMA pa3IMYHBIX OCTPBIX YIJIOB.

[TpuMeHATh MOTYYCHHBIC 3HAHUS M YMEHHS MPU PEIICHUH NMPAKTUYECKUX
3ajad.

3HAKOMHUTHCS C HICTOPUEH Pa3BUTHSI T€OMETPHUH.

COOTHOHICHUA B IMPAMOYT'OJIbHOM

Teopema @asieca wu
TeopemMa 0
NPONOPIHOHAIBbHBIX
oTpe3Kax, MNoa00HbIe
TPEeYroJbHUKH.
IInomagm MmOAOOHBIX

¢uryp (20 1)

Omnpenenenne Mo0OHBIX TPEYTOJILHUKOB

[TooOHBIE TPEYrONBbHUKH.

o00Hs TPEYTrOJIbHIUKOB

Tpu mnpusHaka

[Ipumenenrne momO0Ms K JOKAa3aTEbCTBY

TEOopeM

[IpoBOAUTH MOCTPOCHHMSI C TOMOIIBIO IUPKYIIS U IMHEWKH C UCTIOJIB30BaHUE
Teopembl Pajneca U TEOPEMbl O MPOMOPLUUOHAIBHBIX OTpPE3KaX, CTPOUTH
YeTBEPTHIN MPOMOPIUOHATILHBIA OTPE3OK.

HpOBOI[I/ITI: JA0Ka3aTciIabCTBO TOro, qTo MCEAUaHbI TPCYTOJIbHUKA
MepeceKaroTcsl B OJJHOM TOUYKE, M HAXOIUTh CBA3b C LIGHTPOM Macc, HaXOIUTh
OTHOIICHHEC, B KOTOPOM MCAMUAHBI ACIIATCA TOYKOH UX MEpCCCUCHU .
Haxomuth nmogoGHble TPEyroibHUKH Ha TOTOBBIX YEpTEXaxX C yKazaHUEM
COOTBCTCTBYIOIIHX MMPU3HAKOB HOI[OGI/I}I.

Pemarpr 3amaum  Ha  MOAOOHBIE  TPEYrOJbHUKH C  IOMOIIBIO
CaMOCTOATCIIBHOI'O IMOCTPOCHUA qepTemeﬁ U HaXO0XICHUA HOI[OGHBIX
TPEYrOJIbHUKOB.

HpOBOI[I/ITI: A0Ka3aTCIbCTBa C UCIIOJIb30BAHUECM ITPU3HAKOB HOI[OGI/I}I.
Jloka3pIBaTh TpH MPU3HAKA MOA00HS TPEYTrOJIbHUKOB.
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[IpuMeHsTh TONy4YEHHBbIE 3HAHUS TPU PEIICHUU TEOMETPUYECKUX U
MPaKTUYECKUX 3a/1a4.
3HAKOMUTHCS C UCTOPUEN Pa3BUTHS T€OMETPHUH.

O0o0menne u | [ToBTOpEHHE OCHOBHBIX MOHATHM M MeTONOB | Pemare 3amaun Ha MOBTOPEHHME, WJUIIOCTPUPYIOLIUE CBSI3HM  MEXKIY
CHCTEeMATHU3 AU KypcoB 7 U 8 Kj1accoB, 0000IIeHrE 3HAHUA. Pa3IMYHBIMU YaCTAMH Kypca.
H3YYE€HHOI 0

marepuaJja (4 4)




9 KJIACC

O0111ee KOJIMUECTBO YacoB — 68 yacos.
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TeMbl (TeMaTHYeCKHE

OcHoOBHOe coep:kaHue

OcHOBHbBIE BU/bI A1eSITEJIbHOCTH 00yYAO M XCS

0J10KH/MOYJIH)
Yriasl B OKpyxkHOCTH. | OKpYKHOCTb U IIPSIMbIE B meuenue yuebnoco 200a: NMOHUMAaTh, NPUMEHSTH B CaMOCTOSITEIbHON
Bnucannbie u | LleHTpanbHbIe ¥ BIUCAHHbIEC YTIIbI peuu, BOCIPUHUMATDH (CIYXO3PUTENbHO M /MM Ha CIyX C Y4ETOM YpOBHS
ONMMCAaHHbIE Brniucansble ¥ onyucaHHbIE YETHIPEXYTOJbHUKY | CIyXOPEUEBOrO0 Pa3BUTHUA OOy4aroIIMXCs) M JOCTaTOYHO BHATHO U
YeThIPeXyroJbHUKHU. €CTECTBEHHO BOCIIPOM3BOJUTh TEMAaTHUECKYI0 M TEPMUHOJOTHUYECKYIO
KacarteibHbIe K JEKCUKY, a TaKXe JIEKCHMKY I0 OpraHu3aluu y4eOHOH JesTelIbHOCTH.

okpyxkHocTu. Kacanme
okpyxxHoctei (19 u)

Beimonuate ¢onernueckyro 3apsiaky. Mcnons3oBaTh JaKTHIBHYIO (YCTHO-
JAKTHIIBHYIO PeYb) B KAYECTBE BCIIOMOIATENIBHOIO CPEACTBA OOLLIEHUS.

Ilo oxonuanuu xadx)coou yueOHOU uyemeepmu. BOCIPUHMMATh Ha CIyX U
BOCIIPOU3BOJUTh TEMAaTHYECKYIO U TEPMUHOJIOTUYECKYIO JIEKCUKY Yy4eOHOH
JMCLUIUIMHBL, @ TAKXKe JICKCHKY IO OpraHu3allui y4eOHOH e TeIbHOCTH.
DOopMyIMpOBaTh OCHOBHBIE OINPEAEICHUS, CBSA3AHHBIE C YIVIAMH B Kpyre
(BIMCaHHBIN YIroj, LEHTPAIbHBIN yro).

HaxoauTs BMCaHHBIE YIUIBI, OIUPAIOUIMECS HA ONHY AYTY, BBIYUCIATD YIJIbI
C TIOMOIIBIO TEOPEMBI O BIIMCAHHBIX YIJIAX, TEOPEMBI O BIMCAHHOM
YETBIPEXYTOJIBHUKE, TEOPEMBI O LIEHTPAJIBHOM YTJIE.

HccnenoBaTh, B TOM YUCIIE C TOMOILBIO IIU(PPOBBIX PECYPCOB, BIUCAHHBIE U
OIMCAaHHBIC YETHIPEXYTOJIBHUKH, BBIBOAUTH UX CBOMCTBA U NIPU3HAKH.
Hcnons30BaTh 5TU CBOMCTBA U NIPU3HAKU IIPU PELICHUN 33/1a4.

Tpuronomerpus.

TeopemMbl KOCHHYCOB 1
CHHYCOB. Pemenne
TpeyroabHukoB (18 u)

Tpuronomerpudeckue Gpynkmn yriaa ot 0° 1o
180°

Teopema KOCUHYCOB

TeopemMa cuHyCcOB

Pelienue TpeyroibHUKOB
@opmynibl  UISI  HAXOXKJICHUS
TPEYroJIbHUKA

iomaigun

®opMynupoBaTh ONpPENEIEHUS TPUTOHOMETPUUYECKHX (DYHKIMM TYNBIX U
IpPSMBIX YIJIOB. BBIBOOUTH TeOopeMy KOCHHYCOB U TEOpPEMY CHHYCOB (C
paznycoM OMMCAHHON OKPYKHOCTH).

Pemrate TpeyroJbHUKN.

Pemarpe npaxkThdeckue 3amad, CBOASIIMECS K HAXOXACHHUIO PA3IAYHBIX
3JIEMEHTOB TPEYTOJIbHUKA.

IIpeodpa3oBanue
noxoous.
Metpuueckue

[Tonsarue o npeoOpa3oBaHUM 110100
COOTBETCTBEHHBIC ~ 3JEMEHTHI  MOJOOHBIX

¢uryp

OcBauBath NOHATHE MTPEOOpPa30BAHUS TOJOOHS.

HccnenoBaTh  OTHOIIEGHWE  JMHEHHBIX — DJIEMEHTOB  GUryp  TIpH
npeobpa3oBanuu noao6us. Haxoauts mpuMepsl moAo0Hs B OKpYXKaroei
JNIEUCTBUTEILHOCTH.
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COOTHOILIEHHUSI
okpyxkHocTH (12 1)

Teopema 0 mpoOW3BENCHHH OTPE3KOB XOPII,
TEOpeMa O MPOU3BEICHUH OTPE3KOB CEKYIIUX,
TEeopeMa O KBaJpare KacaTeabHON

BrIBOAUTE METPUYECKHE COOTHOIIEHUSI MKy OTPE3KAMH XOPJ1, CEKYIIUX 1
KacaTelbHBIX C WCIIOJNB30BAHUEM BIIMCAHHBIX YIJIOB, W TMOJAOOHBIX
TPEYTroJIbHUKOB.

Pemate reomerpuueckue 3amauyd M 3aJadyd U3 PEATBHOM KU3HU C
WCTIOJIb30BAaHUEM ITOJIOOHBIX TPEYTOJIHLHUKOB.

BexkTopsi (15 1) ITonsarue Bexropa Hcnons30BaTh BEKTOPBI KAK HAIpPaBICHHBIE OTPE3KH, MCCIEI0BATh
Koopaunatsl BekTopa reOMETPUUYECKH (TIepemMenieHne) U GU3nIecKuii (Cuiia) CMBICIBI BEKTOPOB.
CrnoxeHue U BHIYUTAaHHE BEKTOPOB 3HaTh ONpeNeeHUs] CyMMBI U Pa3HOCTH BEKTOPOB, YMHOXKEHHUS BEKTOpa Ha
YMHOKEHHE BEKTOpa Ha YHCII0 YHCIIO0, HCCIEeNOBaTh TE€OMETPUYECKUI M (U3NYECKUIl CMBICIBI 3THX
CkansipHO€E MPOU3BEACHHUE BEKTOPOB orepanui.
Pemarb reomerpuueckue 3a1a4u ¢ UCMOJIb30BAHUEM BEKTOPOB.
PacknaapiBaTh BEKTOP MO IBYM HEKOJUTMHEAPHBIM BEKTOPAM.
Hcnonb30BaTh CKalsipHOE MPOU3BENEHHWE BEKTOPOB, BBIBOJUTH €r0
OCHOBHBIE CBOMCTBA.
Bbruncnsate cymMmy, pa3HOCTh M CKaJsipHOE IMPOU3BEICHHE BEKTOPOB B
KOOp/AMHATaXx.
[TpuMeHsITh cKaJIIpHOE MPOU3BEICHUE AJIsl HAX0XKJIEHUs JJIMH U YTJIOB.
O0o0menne [ToBTOpEeHHE OCHOBHBIX MOHATHH M METOAOB | PemaTh 3agaud Ha TOBTOpPEHHME, WUIIOCTPUPYIOIIME CBSI3U  MEXKIY
CHCTEMATHU3 AU KypcoB 7 — 9 kiaccoB, 0000111eHue 3HaHU. Pa3IMYHBIMU YaCTSAMH Kypca.
U3YYEHHOI0

marepuaJa (4 4)




9 KIIACC BTOPOI'O I'OJIA OBYYEHM I
OO01ee Ko4uecTBO 9acoB — 34 yaca.
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TeMbl (TeMaTHYeCKHE
0J10KH/MOYJIH)

OcHoOBHOe coep:kaHue

OcHOBHbBIE BU/bI A1eSITEJIbHOCTH 00yYAO M XCS

JexapToBbl
KOOPIAMHATBI
miockoctu (10 v)

Ha

Koopaunartsl BekTopa
IIpocreiimme 3aga4n B KOOpAUHATAX
YpaBHEHUE OKPYKHOCTU U MPSIMOM

B meuenue yuebnoco 2o0a: moHuMaTh, MPUMEHSATH B CAMOCTOSITEIHHOMN
peuu, BOCIPUHUMATH (CIYXO3PUTEIBHO W/WIM HA CIyX C y4ETOM YpOBHS
CIIyXOpEUYeBOTO pa3BUTHS OOy4yalOUMXCS) W JOCTaTOYHO BHATHO U
CCTCCTBCHHO BOCIIPOU3BOAUTH TCMATHUUCCKYI0O U TCPMHUHOJIIOTHUYCCKYIO
JIEKCUKY, a Tak)Ke JIeKCUKY IO OpraHu3aluu Y4eOHOH JesTeNbHOCTH.
Beimonuate ¢onernueckyro 3apsiaky. Mcnomnb3oBaTh JaKTHIBHYIO (YCTHO-
JAKTWIBHYIO PEeYb) B KAYECTBE BCIIOMOTaTEIbHOIO CPEJICTBA OOILIECHMUS.

Ilo oxonyanuu Kadxcoou yuebOHOU uemeepmu: BOCIPUHUMATh Ha CIyX U
BOCIIPOU3BOJUTH TEMATUYECKYIO U TEPMHHOJIOTHUECKYIO JIEKCUKY Y4eOHOM
AUCHUIUIMHEI, a4 TAKKEC JICKCUKY 11O OpraHru3alunu y‘-IG6HOﬁ JACATCIIbHOCTH.
OcBauBaTh MOHATHE MPSMOYTOJIBHOW CHUCTEMBI KOOPIMHAT, IEKAPTOBBIX
KOOPJAMHAT TOYKHU.

BriBoauTh ypaBHEHUE NPSIMON U OKPYKHOCTH. BBIIENATH MOTHBIN KBaapaT
JUTSL HAXOXKICHUS LIEHTPA U pauyca OKPY>KHOCTH I10 €€ YPAaBHEHHUIO.
Pemarp 3amaum Ha HaxXOXIEHHE TOYEK TEpPECEUYEHUs MPSAMBIX U
OKPY>KHOCTEHN C MOMOIIBI0 METOJ]a KOOPIUHAT.

Hcnons3oBath cBOMCTBA yriioBoro Kodd@uimeHTa mpsMond NMpH PEIICHUH
3aaa4, I onpeaACICHUSA PACIIOIIOKCHUA HpHMOﬁ.

[IpuMeHsITh KOOPIAMHATHI IPU PEIICHUU TE€OMETPUUYECKUX U MPAKTHUECKUX
3aaaY, Jjid IOCTPOCHUA MATEMATUICCKUX Mozneneﬁ PCATBbHBIX 3aaa4 («MGTOI[
KOOPJAMHATY).

[Tonp30BaTbes AJIS MOCTPOCHUS M UCCIIEAOBAHUH HM(POBBIMU PECYPCAMHU.
3HAKOMUTHCS C UCTOPUEN Pa3BUTUS T€OMETPHUH.

IIpaBuabHbBIE
MHOI'0YT0JIbHHKH.
JUIMHA OKPYXKHOCTH U
IUIOIA/Ib Kpyra.
Boruuciaenne
miomanaei (9 4)

IIpaBuIbHBIE MHOTOYTOJIBHUKH U UX CBOMCTBA
JlnHa OKPYKHOCTH M ILIOIIAAb KPyra
Brruucnenue miomaznein

q)OpMy.HI/IpOBaTB OMMPCACIICHUC MPAaBUIILHBIX MHOI'OYI'OJIbLHUKOB, HAXOAUTb
X 3JIECMCHTHI.

Ilonp30BaThCs IIOHSATHEM AJIMHBI OKPY’KHOCTH, BBGI[éHHI:IM C IIOMOIIbBIO
IMPpaBHUJIBHBEIX MHOI'OYT'OJJBbHHMKOB, OIPCACIIATHL YHCIO T, IJIHUHY AYTU U

pauaHHyIO MEpy yriia.
[TpoBOoMTH MEpeX01 OT paauaHHON MEPHI yria K TPpalyCHOM U HA00OpOT.
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Omnpenenars momaab Kpyra.

BeiBoguts dopmynsl (B rpagyCcHOW M paguaHHOW Mepe) Uis AJIHH YT,
IJIOLIAIEH CEKTOPOB U CETMEHTOB.

Bbruucnare mnomanu  Quryp, BKIIOYAIOMIMX AJIEMEHTBI OKPYXHOCTH
(kpyra).

Haxomuts miomany B 3aa4ax pealbHON KU3HH.

JIBH:KeHHS TLIOCKOCTH
(7 9)

[TpeoOpa3oBaHue MIOCKOCTH
[TapamiensHbIN IEPEHOC U TOBOPOT
Cummetpun Guryp

Pa3z6upate npuMepsl, WUTIOCTPUPYIOIINE MOHATHS ABHKEHUS, LIEHTPOB U
0CEY CUMMETPHH.

DopMyIMpOBaTh OINPENEICHUS MAPAJLIENBHOIO IIEPEHOCA, IIOBOPOTAa M
OCEBOM CHMMETPHUU. BBIBOAUTH MX CBOMCTBA, HAaXOAUTh HEIOJABUKHBIC
TOYKH.

HaxoauTp HEeHTpbI U OCH CUMMETpUil pocTeimux Guryp.

[IpuMeHATh napajuleNnbHBIA NMEPEHOC W CUMMETPUIO IIPU  PEIICHUU
reoOMeTPHUECKUX 3a1a4 (pa3oupaTh NPUMEPHI).

Vcnonp30BaTh AJ1sl IOCTPOEHUS M UCCIIEAOBAaHUM LM(POBBIE PECYPCHI.

IoBTOpEHHE,
00001IEeHME,
cUCTeMaTHU3alus
HU3Y4YEHHOI0 MaTepHuaJl

(8 4)

[ToBTOpEHME OCHOBHBIX IMOHITUH U METOAOB
KypcoB 7-9 kjacca BTOpOTo Troja oO0ydeHus,

o0o0IIeHne ¥ CUCTeMaTH3alHs 3HAHW.
[Ipocreiimue reomerpuyeckne GUTrypsl U uX
cBoicTBa.  M3mepeHne  reoMeTpHUYECKHUX
BEJINYMH.

TpeyroybHUKA.

[TapannensHbie u NEepPHEHAUKYISIPHbIE
npsiMbIe.

OKpyXHOCTh U  Kpyr. I'eoMmerpuueckue
IIOCTPOEHUH. Yrier B OKPYKHOCTH.
BrnucanHple ¥ ONHMCAaHHBIE OKPYXHOCTH
MHOTOYTI'OJIbHUKOB.

[Ipsimast u OKPYKHOCT.

YUeThIpEXYroJIbHUKU. Bnucanusie u

OIMMCAHHBIC YCTBIPECXYI'OJIbHUKH.

BocnpuHumare  (CIIyXO3pUTENBHO W/MIM Ha CIyX C Y4ETOM YpOBHS
CIIyXOpEUYeBOTO DPa3BUTHUSI OOYUAIOLIUXCS) U ONEPUPOBATH CIEAYIOUIUMU
NOHATUSAMHM:  (Qurypa, TOYKa, TMpsA- Mas, Yrojl, MHOTOYTOJbHUK,
PaBHOOEAPECHHBIH W PABHOCTOPOHHHH TPEYrOJbHHUKHU, MPSIMOYTOJIbHBINA
TPEYroJibHUK, MeJIuaHa, OMCCeKTpuca M  BBICOTAa TPEYTOJIbHUKA,
napajuieiorpaMM, pomO, TNpsAMO-  YrOJbHHUK, KBajapaT, Tpamerus;
OKPYXHOCTh, KacaTellbHasi; PaBeHCTBO U MOJ00ue QUryp, TpeyroJbHUKOB;
MapajuIebHOCTh U MEPHEHIUKYISIPHOCTD MPSIMBIX, YTOJI MEXKIY IPSIMBIMHU,
CUMMCTpPUSA OTHOCHUTCIIBHO TOYKH U HpHMOfI; AJInHA, paCCTOAHUEC, BEIINYNHA
yria, MIomaab, IEpUMETP.

Hcnonb3oBate (GOpMynsl: mepuMeTpa M IUIOMQAM MHOTOYTOJILHUKOB,
JUIMHBI OKPYXKHOCTM M IUIOHIAJM Kpyra, o00bEMa MPSIMOYTOJIbHOTO
napajuieJenumne/a.

OnepupoBaTh MOHATUSAMU: MPSAMOYTOJbHAsl CUCTEMa KOOPJIWHAT, BEKTOD;
HCIIOJIb30BATh 3THU MOHATHUA OJId NPCACTABJICHUA JAaHHBIX U PCIICHUA 3a14a4,
B TOM YHCJIE€ U3 IPYTUX YYEOHBIX MPEAMETOB.
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Teopema [Tudaropa " Havaia
TPUTOHOMETPHH. Pemenne o0Immx
TPEYTrOJILHUKOB.

[IpaBUsIbHBIE MHOTOYTOJILHUKH.
[IpeoOpa3zoBanusi  IIOCKOCTH.  JIBYDKCHWSI.
[Monobue. CummeTpusi.

IImontans. Beruncienue miomanei.
[Mnomaau mogoOHBIX Guryp.

JlexapToBBI KOOPAMHATHI HA IJIOCKOCTH.
BekTopsl Ha IJIOCKOCTH

Pemats 3a7aun Ha MOBTOPEHUE OCHOBHBIX MOHSATUN, MILTFOCTPALIMIO CBS3EH
MEXIY Ppa3IMYHBIMHA 4YacTsIMH Kypca. BeiOuparh MeTom s pemieHus
3aJIa9H.

Pemars 3agaun u3 moBCeIHEBHOM KHU3HM.




Ilpeomemmnoie pe3yromameul yuedHo20 Kypca
«Bepoamunocms u cmamucmuxa»

7 KIIACC

[IpencraBnenue NaHHBIX B BHJE TaOMUIl, Auarpamm, rpaduxos. 3amonHeHue TaOIHIL,
YTEHUE W MOCTPOCHHUE JUarpaMM (CTOJOMKOBBIX (CTOJIOUYATHIX) M KPYroBbIX). UTeHHE rpadukoB
peanbHBIX TporeccoB. M3BiedeHne mHpOpMalMU W3 AWArpaMM M TaOJUI, UCIOJNb30BaHUE U
WHTEpIpETaLNs JAHHBIX.

OmnwucarenpHas CTATUCTHKA: Cpe/iHee apu(METHIECKOe, MeInaHa, pa3Max, Haubobliee u
HauMeHbIlIee 3HaYeHUsI Ha0opa YMCIOBBIX NaHHBIX. [IpuMeps! ciiydaiiHON N3MEHYHBOCTH.

Cay4aiiHbIl 3KCTIEpUMEHT (OIIBIT) U cly4aiiHoe coObITHE. BepositTHoCTh 1 yacToTa. Ponb
MaJIOBEPOATHBIX M MPAKTHYECKH JOCTOBEPHBIX COOBITHI B Mpupoje U B obOmiecTBe. MoHeTa U
UrpaiabHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepmuHbl. Ynucmo pédep u cymMMapHasi CTETICHb BEPIIUH.
[IpencraBnenne o cBs3Hoctu rpada. Lenu u nuxnel. [lytu B rpadax. O6xon rpada (siinepos
nyTh). [IpeacraBienue 06 oprueHTHpPOBaHHOM Tpade. Pemenue 3aaau ¢ momonibio rpados.

8 KVIACC

[IpencraBienue qaHHBIX B BUAE TaOIUL, AUarpaMM, TpaduKoB.

MHOX€eCTBO, 3JEMEHT MHOXECTBAa, MNOAMHOXEeCTBO. Omepanuu HaJ MHOXKECTBAMU:
oObemMHEeHNE, TiepecedeHue, jgononHeHue. CBoWcTBa  omepanuid  HaJl  MHOXECTBAMU:
NIEPEMECTUTENIBHOE, COUYETATENIbHOE, pAaCIpeNeIuTeNbHOE, BKIOueHus. lcnonb3oBaHue
rpaduueckoro MpeicTaBIeHUs MHOKECTB JJI OMHMCAHUS PEealbHBIX MPOIECCOB U SIBICHUM, pU
pELIeHNH 3a/1a4.

N3mepenne paccemBaHus AaHHBIX. [{ucnepcus U CTaHAAPTHOE OTKIOHEHHE YHUCIIOBBIX
HabopoB. /lnarpamma paccenBaHusl.

DOneMeHTapHble COOBITHSA cCiy4aiiHoro ombiTa. CrydaiiHple coObITHS. BepositHOCTH
coObITH. OTIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSMU. Ciry4aiiHbli BBIOOD. CBA3b
MEXly MaJOBEPOATHBIMU M MPAKTHUYECKU JTIOCTOBEPHBIMU COOBITHSIMHU B MPUPOE, 00IIEeCTBE U
HayKe.

9 KIIACC

[IpencraBneHue JaHHBIX B BUJIE TaOJIUI, TUarpaMM, rpadukos.

HepeBo. CBoiicTBa 1€peBbEB: EAUMHCTBEHHOCTh MYTH, CYIIECTBOBAHUE BUCSYEH BEPIIUHBI,
CBSI3b MEXKJy YHUCIOM BepIIMH U yuciaoM pédep. IlpaBuno ymHokeHus. Pemenue 3amau c
MOMOIIBIO TpadoB.

[TpotuBomnonoxusle coObiTusA. Juarpamma Oiinepa. OObenuHEHHE M TIepeceYCHHE
cobpITuii. HecoBmecTHbIe cOOBITHS. DOpMyTIa CIOKEHUS BEPOSTHOCTEH. Y CJIOBHASI BEPOSITHOCTD.
[IpaBuno ymuoxenusi. HezaBucumeie coObitus. [IpencraBneHue sKcrepuMeHTa B BHJIE JiepeBa.
Pemienue 3a1ay Ha HAXOXKJECHHE BEPOSITHOCTEN C MOMOIIBIO JEPEeBa CIYYAUHOTO 3KCIIEPUMEHTA,
auarpamm Jusepa.

[TepectanoBku u akropuan. Codyeranus u uucio codetanuit. TpeyronapHuk Ilackans.
Pemienue 3a1a4 ¢ UCMONBb30BaHUEM KOMOMHATOPHKH.

9 KJNIACC BTOPOI'O I'OJIA OBYYEHUA

[IpencraBnenue qaHHBIX B BUJAE TAOJIUI, AUAarpamMm, rpadukoB, HHTEpIpETALUs TaHHBIX.
YrteHue U mocTpoeHue Tadiuil, JuarpamMmm, rpadukoB 10 pealbHbIM JaAHHBIM.

I'eomerpuueckast BepoaTHOCTh. CirydailHBIN BHIOOP TOUYKM M3 (PUTYpHI HA TIOCKOCTH, U3
OTpE3Ka U U3 IYTH OKPYKHOCTH.

Hcneiranne. Yenex u Heynaya. Cepust HCIIBITAaHUN 10 nepBoro ycnexa. Cepust UCIIbITaHUM
bepuymnu. BeposTHOCTH COOBITHIT B cepur HCTbITaHuN bepHymn.

CrnyuaiiHas BelMYMHA U paclpelielieHHe BEpOATHOCTEN. MaTemarnuueckoe 0XKMJIaHUE U
auctiepcust. [IpuMepsl MaTeMaTH4YECKOTO O0XXHAAHUSA KaK TEOPETHYECKOTO CPEIHEr0 3HAYEHUS
BEJIMYMHBI. MaTeMaTnyeckoe OKUJaHUe U JTUCIEPCUs CIIy4allHON BEJIMYMHBI «UHUCIIO YCIIEXOB B
cepuu ucnbeiTanui bepHynm.
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[TonsiTe o 3akoHe OGoOIBIIMX unces. M3Mepenne BeposSTHOCTEH ¢ TOMOIIBIO 9acToT. Pomb
Y 3HAYCHHE 3aKOHA OOJBIINX YKCEN B MPUPOC U OOIIECTBE.



Temarndeckoe IaHUPOBAHKE IO AUCIUTUIMHE «BEpOsSTHOCTh M CTATUCTUKAY TPEICTABICHO 10 TojaM o0yueHus (7—10 kiaccer).

OCHOBHBIE BUABI JEATEIBHOCTU OOYYAIOLIUXCsl NEPEUUCIIEHbl IPU W3YYEHUU KaKJOW TeMbl M HAIpaBJIECHbl HA JOCTHXKCHHME IUIAHUPYEMBbIX
pe3ynabTaToB oOy4yeHus. [lepedeHb BHJIOB JAEATENBHOCTH MOKET OBITh PACIIMPEH WM COKpaméH — ¢ y4€TOM BO3MOXKHOCTEH M OrpaHUYeHUI
o0yyaromuxcs, 00yCIOBIEHHbBIX CTPYKTYpOU HapylIEHHsI TP MATOJIOIMHU CIIyXa.

7 KJIACC

OO01ee KoI4ecTBO 4acoB — 34 yaca.

Tembl (TeMaTHUYECKHE
0JIOKU/MOLYJIN)

OcHoBHOe coepkaHue

OcHoBHbBIE BH/BI 1eSITeJILHOCTH 00y4aI0IINXCS

IIpencraBiaenne
JaHHBbIX (7 4)

[IpencraBnenne  maHHBIX B TaOIMIlax.
[TpakTHyeckre BBIYUCICHUS MO TaOIMYHBIM
JTaHHBIM

W3Brneyenre W UWHTEpIpeTalus TaOIUYHBIX
TAHHBIX

[TpakTrueckas padota «TaGauIB»
I'paduueckoe mpeacTaBieHne NaHHBIX B BUJE
KPYTOBBIX,  CTOJOMKOBBIX  (CTOJIOYATHIX)
JTUarpamMmm

YreHre U MOCTPOEHHUE TMarpamm

[Ipumeps! nemorpaduvecKkux quarpamm
[IpakTrueckas padota «/[narpammbny

B meuenue yuebmoco 200a: MOHUMATh, MPUMEHSTH B CAMOCTOSITEILHOU
pedr, BOCTIpUHUMATh (CIYyXO3pUTENbHO H/WIK Ha CIyX C y4ETOM YpOBHS
CIIyXOpEUeBOTO Ppa3BUTHS OOy4YaIOUIMXCS) W JOCTAaTOYHO BHITHO U
€CTECTBEHHO BOCIPOM3BOAUTh TEMAaTHYECKYI0 M TEPMHUHOJIOTUYECKYIO
JEKCUKY, a TakKe JIeKCUKY IO OpTaHM3alii Y4eOHOU IesSTeIbHOCTH.
Bomonusate poneTnueckyto 3apanky. Mcmons3oBate AakTHIBHYIO (YCTHO-
JAKTWIBHYIO PEYb) B KAYECTBE BCIIOMOTATEILHOTO CPENICTBA OOIICHHUSI.

Ilo okoHuanuu xasxxcoou yueOHoU uemeepmu: BOCIPUHUMATh Ha CIyX U
BOCIIPOU3BOJUTH TEMATHYECKYIO U TEPMHUHOJIOTHIECKYIO JIGKCUKY YdeOHOM
JTUCIUIUIMHBL, a TAK)XKe JIEKCUKY 110 OpraHu3aiiui y4eOHOM e TeNbHOCTH.
OcBauBaTh CrIOCOOBI IPEICTABICHHS CTATUCTUYCCKUX TAHHBIX U YHCIOBBIX
MacCHBOB C ITOMOUIbIO TAOJIUI] U JUarpamMm € UCIOJIb30BaHUEM aKTyaJbHBIX
M BaXHBIX JaHHBIX (IeMorpauyeckue JaHHbIe, MPOU3BOACTBO
MIPOMBIIIIJICHHOW U CEIhCKOXO3SMCTBEHHON MPOIYKITUH, OOIIECTBEHHBIC U
IIPUPOIHBIE SIBJICHUS).

N3yuate  meTompl  pabOTBl ¢  TaOMWYHBIMH HW  T'paPUICCKUMH
MPEICTABICHUSIME JaHHBIX C TOMOIIBI0 HU(POBBIX PECYpPCOB B XOJE
MMPAKTHYECKUX padoT.

OnucarejabHas
craTucTuka (8 4)

YucnoBbie HAOOPEI

Cpennee apudpMeTHIECKOE

Menanana 9ucioBoro Habopa

VY cTOMYNBOCTE MEUAHEI

[TpakTuueckas padborta «CpeqHue 3HAUCHUSD
HaunOonpriee W HauMeHbIlee  3HAYCHUS
4rcI0BOro Habopa. Pazmax

OcBauBarh TMOHATHS: YHUCIOBOM HaAOOp, Mepa NEHTPAIbHOM TEHACHIUH
(Mepa 1ieHTpa), B TOM YUCie cpeaHee apudMeTnieckoe, MearuaHa.
OnuceiBaTh CTAaTUCTUUYCCKHUC JaHHbIC C IIOMOIIIBIO
apu(METHIECKOTO U MeraHbl. Penrare 3amaqn.

N3ydathb cBOWCTBA CPETHUX, B TOM YKCIIE C TOMOIIBIO U POBBIX PECYPCOB,
B X0JI€ MMPAKTHYECKUX padoT.

CpenHero
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OcBanBaTh IMOHATHSA: HAWOOJbIIEE W HAaWMEHBIIEE 3HAUCHMS YHCIOBOIO
MaccuBa, pa3Max.

Pemate 3amaun Ha BBIOOp croco0a omucaHUsl JAaHHBIX B COOTBETCTBHH C
MIPUPOJION TaHHBIX U LEJIIMU UCCIICOBAHUSI.

Cuayuaiinasi
U3MEHYMBOCTH (6 1)

CrnydaifHasi ”3BMEHUYHUBOCTD (TIPUMEPHI)
YacTtoTa 3Ha4YCHUN B MAaCCUBE JAHHBIX

OcBanBaTh MOHATHS: YacTOTA 3HAYCHUM B MaCCHBE JaHHBIX, TPYIIIUPOBKa
AAaHHBIX, THUCTOTpaMMa.

['pynnupoBka CrpouTh M aHATM3UPOBATh TMCTOTPAMMBbI, MOAOUPATh MOAXOASIIMN IIar
I'ucrorpammsl TPYIIUPOBKH.
Bri6opka OcBauBaTh TpaduuecKue TMPEACTABICHUS pPa3HBIX BHJAOB CIydallHOH
[IpakTuyeckas pabota «CrnyyaifHast | ©3MEHYMBOCTH, B TOM YHCJIE C MOMOUIBIO ITU(PPOBBIX PECYpPCOB, B XOJ€
U3MEHYUBOCTHY MPAKTUYECKON PabOTHI.
Beenenne B Teopmio | I'pad, Bepmmna, pebpo. IlpencraBnenue | OcBauBaTh moOHATHS: rpad, BepmuHa rpada, pedpo rpada, creneHb
rpagos (4 4) 3aJa4M ¢ TOMOIIbIO Tpada (BaJICHTHOCTH BEPILMHBI), IETTh U UK.
Crenenb (BasieHTHOCTH) BepmuHbL. Ywcno | OcBauBarh MOHATHSA: TyTh B rpade, ndiiepoB myTh, 00xom rpada,
pébep u cymMmMapHas cTeneHb BepiinH. Llenb u | opueHTupOoBaHHbIHM rpad.
IIUKIT Pemrate 3a1aun Ha TOMCK CYMMBI CTETIeHEH BepIIUH rpada, Ha OUCK 00xoaa
[Tyte B Trpade. IIpencraBnenue o cBsi3HOCTH | rpada, HA TIOWCK MyTeH B OPUEHTUPOBAHHBIX Ipadax.
rpaga. OOxon rpada (9inepoB myTh). | OcBauBaTh CrIOCOOBI MPEACTABICHUS 33/1a4 U3 Kypca ajaredpbl, reOMeTpuH,
[IpencraBnenre 00 OpUEHTUPOBAHHBIX T'padax | TCOPUU BEPOATHOCTEH, NPYTrUX MPEIMETOB C MOMOIIBIO rpadoB (KapThl,
CXEMBI, JJIEKTpUYECKHE LenH, (YHKIMOHAJIBHBIE COOTBETCTBHUS) Ha
npuMepax.
BepositHOCTB u | CoyvyailHplii ombIT W chy4aiiHoe coObiTue. | OcBauBaTh MOHATHS: CIyY4alHBIH ONBIT M CIy4ailHOE COOBITHE,
yactora ciay4aiiHoro | BeposTHOCTb U 4acToTa COOBITHS MaJlOBEPOSTHOE U MPAKTUYECKHU JTOCTOBEPHOE COOBITHE.

coObITHus (4 1)

Ponp  MaloBEpOATHBIX M NPAKTHUYECKHU
JIOCTOBEPHBIX COOBITHII B MpuUpoae U B
oOrmiecTBe

Monera U wurpagpbHas KOCTb B TEOPHH
BEPOSITHOCTH

[IpakTuueckas pabora «Yacrora BbINIageHUS
opJa»

N3y4arh 3HaYMMOCTh MaJOBEPOSITHBIX COOBITHI B MPUPOJIE U OOIIECTBE HA
BaXHBIX MpUMEpPax (aBapuH, HECUACTHBIE CIIy4aH, 3allUTa MepCOHAIbHON
uH(popManuy, epeaada JaHHbBIX ).

N3y4ath posib KJIaCCHYECKUX BEPOATHOCTHBIX MoJieNel (MOHeTa, urpaibHas
KOCTb) B TEOPUH BEPOATHOCTEH.

Habmtonate 1 u3yyaTh 4aCTOTY COOBITHII B MPOCTHIX SKCIIEPUMEHTAX, B TOM
9HCIIe C MOMOIIBI0 U(POBBIX PECYPCOB, B X0J1€ MPAKTHUECKON pabOTHI.

O0o0menue "
CHCTEMATH3AI A

[IpencraBienne qaHHBIX
OnucarenbHasl CTaTUCTHUKA
BeposTHOCTB CitydaitHOTO COOBITHS

[ToBTOPATH N3yuE€HHOE U BHICTpAaUBaTh CUCTEMY 3HAHUH.
Pemate 3agaun Ha mpeacTaBICHUE W ONUCAHUE JAHHBIX C TMOMOIIBIO
M3YYECHHBIX XapaKTEPUCTHK.
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U3YYEHHOT 0 Bgenenue B Teoputo rpadon OOcykxnaTh NpUMEpPHl  CIYYaHBIX  COOBITHH, MaJIOBEPOSITHBIX U
martepuaJa (5 4) MPAKTUYECKH JOCTOBEPHBIX CIy4alHBIX COOBITUH, UX POJM B MPUPOAE U
YKU3HM 4Y€JI0 BEKA.




8 KJIACC

OO01ee KoI4ecTBO 9acoB — 34 yaca.
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TeMbl (TeMaTHYeCKHE
0J10KH/MOYJIH)

OcHoOBHOe coep:kaHue

OcHOBHbBIE BU/bI A1eSITEJIbHOCTH 00yYAO M XCS

IMoBTOpenue (4 4)

[IpencraBienune qaHHBIX
OmnucarenbHas CTaTUCTHKA
BeposiTHOCTB CitydaitHOTO COOBITHS
Beenenue B Teoputo rpadoB

B meuenue yuebnoco 2o0a: moHuMaTh, MPUMEHSATH B CAMOCTOSITEIHHOMN
peuu, BOCIPUHUMATH (CIYXO3PUTEIBHO W/WIM HA CIyX C y4ETOM YpOBHS
CIIyXOpEUYeBOTO pa3BUTHS OOy4yalOUMXCS) W JOCTaTOYHO BHATHO U
€CTECTBEHHO BOCIPOM3BOANTh TEMAaTUYECKYI0 M TEPMHUHOJIOTUYECKYIO
JIEKCUKY, a TakXKe JIeKCUKY IO OpraHu3aliu Y4eOHOH JesTeNbHOCTH.
Beimonuate ¢onernueckyro 3apsiaky. Mcnons3oBaTh JaKTHIBHYIO (YCTHO-
JAKTWIBHYIO PEeYb) B KAYECTBE BCIIOMOTaTEIbHOIO CPEJICTBA OOILIECHMUS.

Ilo oxonyanuu Kadxcoou yuebOHOU uemeepmu: BOCIPUHUMATh Ha CIyX U
BOCIIPOU3BOJUTH TEMATUYECKYIO U TEPMHUHOJIOTHUECKYIO JIEKCUKY Y4eOHOM
JMCLUIUIMHBL, @ TAKXKe JICKCHKY IO OpraHu3allui y4eOHOH e TeIbHOCTH.
[ToBTOpATH N3YYEHHOE U BBICTPANBATH CUCTEMY 3HAHUU.

Pemarp 3amaum Ha NpeACTAaBIEHUWE W OINUCAHUE JAHHBIX C IOMOUIBIO
M3YYEHHBIX XapaKTEPUCTHK.

Pemarp 3a1aun Ha npeacTaBiIeHNE IPYNIUPOBAHHBIX JAHHBIX U ONHCAHUE
CIIy4ailHOM M3MEHYUBOCTH.

Pemate 3amaum  Ha oOmpeneNeHuWe YacTOThl CIy4YalHBIX COOBITHH,
oOCyXXJIeHHe MPHUMEpPOB CIYYalHBIX COOBITUH, MAaJOBEPOSTHBIX U
MPAKTUYECKH JOCTOBEPHBIX CIyYalHBIX COOBITUH, UX POJM B MPUPOAE U
YKU3HM YEJIOBEKA.

OnucareabHas
CTaTHCTHKA.
PaccenBanue JaHHBIX
(79)

OTKIIOHEHUS

Jucnepcust 4rciioBoro Habopa

CraHgapTHOE OTKJIOHEHHE YMCIOBOTO Habopa
JnarpaMmMbl paccernBaHUs

[Ipaktuueckass  pabora  «OmnucarenbHAs
cTatucTuka. PaccenBanue naHHBIX»

OcBanBaTh NOHATHUS: AUCTICPCUSA U CTAaHAAPTHOC OTKJIIOHCHUEC, UCITOJIb30BATh
9TH XapaKTEPUCTHKH IS OTIUCAHUSI PACCEUBAHMSI TAaHHBIX.

BBII[BI/II‘aTB TUIIOTE3bI 06 OTCYTCTBUH HJIM HAJIMYUU CBA3U IO AUATpaMMaM
pacceuBaHuUsL.

CTpOI/ITI: AuarpaMMbl paCcCCUBAHUS 11O UMCIOIHUMCA JaHHBIM, B TOM YHUCJIC C
MTOMOIIIBI0 KOMIIBIOTEpA.

MHuoxkecTBa (7 1)

MHOXeCTBO, MOAMHOXKECTBO
Omneparuy HaJL MHOKECTBAMU: O0ObEIMHEHHE,
MIEPECEUYCHUE, TOTOJTHEHUE

OcBauBaTh MOHATHUS: MHOXKECTBO, 3JIEMEHT MHOKECTBA, ITOJMHOKECTBO.
BrimonHATE Omepanuu HaJl MHOXKECTBAMH: OOBEIUHEHHE, IEpPEeceucHHUe,
JIOIIOJIHEHUE.
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CpolicTBa omepanuid HaJ MHOXECTBaMU:
MEePEMECTUTENBHOE, COYETaTCILHOE,
pacrpenenuTeabHOe, BKIFOUCHUS
I'paduueckoe npencraBIeHNE MHOKECTB

Hcmons3oBaTh CBOICTBA:
pacnpenenHTeanoe, BKJIFOUCHMUA.
Hcnonw3oBarh rpaduueckoe MpeaCcTaBICHUE MHOXKECTB TMPU OINHUCAHUH
peabHBIX MPOLIECCOB U SBJICHUMN, IPU PELICHUU 3a]a4 U3 IPYTUX y4eOHBIX
MIPEAMETOB M KYPCOB.

NEPEMECTUTCIIBHOC, COYECTATCJIIBbHOC,

BepositHOCTB
CJIY4ailHOro0 CcOObLITHS

DeMeHTapHbIe COOBITHS
Crnyqaifabie cCOOBITHS

OcBauBaTh TOHATHUS: DJIEMEHTAapHOE COOBITHE, ClydyailHOE COOBITHE Kak
COBOKYITHOCTH 0J1aronpHUsATCTBYIOLIUX 3JI€EMEHTapPHBIX COOBITHIA,

(11 w) biaronpustcTByronue 3JIEMEHTApHbBIE | PABHOBO3MOJKHBIE 3JIEMEHTAPHbIE COOBITHSI.
cOOBITHS Pemate 3amaum Ha BRIYMCIICHHE BEPOSTHOCTEH COOBITHIA 110 BEPOATHOCTSM
BepositHOCTH cOOBITHI 3JIEMEHTAPHBIX COOBITUI CITy4allHOTO OTIBITA.
OnbITHI c paBHOBO3MOXKHBIMU | PemiaTe 3amaun Ha BBIYMCIIEHHE BEPOATHOCTEW COOBITHUI B OMbBITAX C
3JIEMEHTAPHBIMH COOBITUAMU PaBHOBO3MOXXHBIMH JIEMEHTAPHBIMHU COOBITUSIMU, B TOM YHCIIE C TIOMOIIBIO
Cry4aifHb1i BHIOOD KOMIIBIOTEpA.
[IpakTnueckas pabota «OnbITHI c | IlpoBoiuTh M M3ydaThb ONBITHI C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
PaBHOBO3MOKHBIMU 3JIEMEHTApPHBIMU | COOBITUSIMA (C HCIOJB30BAaHHEM MOHET, WUIpPajbHBIX KOCTEH, Ipyrux
COOBITUSIMH MoJieiei) B X0Jie MPAKTUYECKON pabOTHI.

O06o00menune u | OnucarenpHass cratuctuka. PaccenBanue | [IOBTOpSATH M3y4EHHOE U BBICTPAUBATh CUCTEMY 3HAHMII.

cUCTeMaTHU3alus JAHHBIX Pemarp 3amaum Ha NpeACTAaBIEHUWE W OINKUCAHUE JAHHBIX C IOMOUIBIO

U3y4YEeHHOI0 MHoxecTBa M3YYEHHBIX XapaKTEPUCTHK.

matepuaJa (5 u)

BeposiTHOCTB clTy4aifHOTO COOBITHS

Pemate 3amaum Ha HaxOXJIEHUE BEPOSTHOCTU CIIy4alHOTO cOOBITHS (B
paMKax U3y4eHHOTO).




9 KJIACC

OO01ee KoIM4ecTBO 9acoB — 34 yaca.
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TeMbl (TeMaTHYeCKHE
0J10KH/MOYJIH)

OcHoOBHOe coep:kaHue

OcHOBHbBIE BU/bI A1eSITEJIbHOCTH 00yYAO M XCS

IMoBTOpenue (4 4)

B meuenue yuebnoco 2o0a: moHuMaTh, MPUMEHSATH B CAMOCTOSITEIHHOMN
peuu, BOCIPUHUMATDH (CIYXO3PUTEIbHO M /MM Ha CIyX C Y4ETOM YpOBHS
CIIyXOpEUYeBOTO pa3BUTHS OOy4yalOUMXCS) W JOCTaTOYHO BHATHO U
CCTCCTBCHHO BOCIIPOU3BOAUTH TCMATHUUCCKYI0O U TCPMHUHOJIIOTHUYCCKYIO
JIEKCUKY, a TakXKe JIeKCUKY IO OpraHu3aluu Yy4eOHOH JesTeNbHOCTH.
Beimonuate ¢onernueckyro 3apsiaky. Mcnomnb3oBaTh JaKTHIBHYIO (YCTHO-
JAKTWIBHYIO PEeYb) B KAYECTBE BCIIOMOTaTEIbHOIO CPEJICTBA OOILIECHMUS.

Ilo oxonyanuu Kadxcoou yuebOHOU uemeepmu: BOCIPUHUMATh Ha CIyX U
BOCIIPOU3BOJUTH TEMATUYECKYIO U TEPMHUHOJIOTHUECKYIO JIEKCUKY Y4eOHOM
AUCHUIUIMHEI, a4 TAKKC JICKCUKY 11O OpraHru3alnunu y‘-IG6HOﬁ JACATCIIbHOCTH.
[ToBTOpATH N3YYEHHOE U BBICTPANBATH CUCTEMY 3HAHUU.

Pemiate 3ala4yi Ha HNOpCACTABJICHUC W OINHUCAHUC JAHHBIX C ITOMOIIBIO
M3YYECHHBIX XapaKTEPUCTHK.

Pemate 3amaum Ha HaxOXJIEHUE BEPOSTHOCTU CIIy4allHOTO cOOBITHS (B
paMKax U3y4eHHOTO).

BBenenue B TeopuUIO
rpagos (6 4)

[IpencraBienne  gaHHbIX.  OnucaTenbHas
CTaTUCTHUKA. BepositHOCTB CIIy4allHOTO
CcOOBITHSL.
Hepeso

CBolicTBa JepeBa: E€IWHCTBEHHOCTh MYTH,
CyILIECTBOBAaHUE BHUCAYEH BEPIIUHBI, CBS3b
MEX]1y YMCJIOM BEPILUH U YUCIOM pEDep
[IpaBuii0 yMHOXEHUS

[IpakTuueckas pabora «BBeneHue B Teoputo
rpadoB»

OcBauBath MOHATHS: AEPEBO Kak rpa¢ 0e3 HKIIa, BUCAYas BEpUIMHA (JIHCT),
BETBb JIEPEBA, IIYTh B IEPEBE, TUAMETP JIepEBa.

N3yuate cCcBOMCTBa JepeBa: CyLIECTBOBAHUE BUCAYEH  BEPIUMHBL,
€IMHCTBEHHOCTh IyTU MEXKAY JABYMS BEpPILIMHAMH, CBA3b MEXKIY UYHUCIOM
BEPIIUH U YrciIoM peédep.

Pemate 3aaun Ha MOMCK M NepedyHcIeHUE MyTel B AepeBe, ONpeseleHne
qucia BepIuH 1k pédep B aepeBe, 00X0a OMHAPHOTO JIepeBa, B TOM YHCIIe
C IPUMEHEHUEM TPABUIIA YMHOXKEHHUSI.

CayuaiiHble cOOBITHS
(13 u)

[IpoTuBOIONIOXKHOE COOBITHE
Huarpammsl Ditnepa

OObennHeHNe U TIepeceyeHre COObITHI
HecoBmecTumblie coObITHS

dopmyia CII0KEHUS BEPOSITHOCTEN
[TpaBri0 yMHOXKEHHSI BEPOSATHOCTEHN

OcBauBaTh MOHSTHS: B3aUMHO IMPOTHUBOIIOJIOKHBIE COOBITHS, OTIEPAIIH HAJ
COOBITHSIMUA, OOBEIMHEHHE M TIepecedeHre COOBITHH, auarpamMma Ditnepa
(Oiinepa—BenHa), COBMECTHBIE 1 HECOBMECTHBIE COOBITHS.

N3yuaTh T€OpEMBI O BEPOATHOCTH OOBEAMHEHUS IBYX COOBITHM ((hOPMYITBI
CJI0KEHMSI BEPOSITHOCTEN ).
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VYcioBHast BEpOATHOCTh

IIpencrasieHue ciry4aifHOro dKCIepuMeHTa B
BUJIE IepeBa
[IpakTrueckas
COOBITUS»

pabota «Crnyualinble

Pemarp 3amaum, B TOM 4HCIieé TEKCTOBBIE 3a/Jaydl Ha OIpeiesieHue
BEPOSITHOCTEH OOBEIMHEHUS W TEpPEeCceYeHUss COOBITHUH C TOMOIUIbIO
YUCJIOBOW MPSAMOH, Trarpamm Disiepa, GopMyIibl CII0KEHUS BEPOSTHOCTEH.
OcBauBaTh MOHATHS: IPABWIO YMHOXXEHHUSI BEPOSTHOCTEH, YCIOBHAs
BEPOATHOCTH, HE3aBUCUMBbIE COOBITHS AEPEBO CIyYaHOTO OMBITA.

W3yuaTh cBOiicTBa (OMpeaesieH s ) HE3aBUCHUMBIX COOBITHIA.

Pemarsb 3a1aun Ha onpeiesieHre U UCTIOIb30BaHUE HE3aBUCUMBIX COOBITHH.
Pemarp 3amaun Ha INOMCK BEpOSITHOCTEH, B TOM YHUCIE YCIOBHBIX, C
MCII0JIb30BAHUEM JIepeBa CIIYYailiHOT'O OTbITA.

DJ1eMeHTBbI
KOMOMHATOPUKH (6 )

KomOunaTopHOE MpaBuiio yMHOKEHUS
ITepectanoBku. @akrTopuan
CoueTaHus U YUCIIO COUETaHUI
Tpeyronpuuk [Tackans

[IpakTrueckas pabota «Bpraucnenue
BEPOSTHOCTEN C UCIOJIb30BAHUEM
KOMOWHATOPHBIX ~ (YHKUUH  3JIEKTPOHHBIX
TaOJIUID»

OcBauBarh  TMOHSTHSL: KOMOMHATOPHOE  TPaBWIO  YMHOXCHUS,
yrnopsiioueHHast mapa, Tpoiika 00bEeKTOB, IEPECTAHOBKA, (pakTOpHaI yucia,
COUYETaHUe, YUCIIO COUECTAHUM, TpeyroyibHUK [lackais.

Pemarp 3amaun Ha mepevyMclIEeHHE YIOPSAOYEHHBIX Map, TpPOeEK,
NEPEeUYHCICHUE TEePEeCTaHOBOK W COYETAHHH JJIEMEHTOB Pa3IHMYHBIX
MHO>KECTB.

Pemarp 3amaun Ha MpUMEHEHUE YKCiIa COueTaHui B anredpe (CoKpaméHHoe
yMHOXXeHHe, OnHOM HbroTOHA).

Pemate, mpuMeHssi KOMOMHATOPHKY, 337[a4d HA BEIYUCIICHUE BEPOSITHOCTEH,
B TOM YHCJI€ C MOMOUIBIO AJIEKTPOHHBIX TAOJUI] B XOJ€ MPaKTHYECKOM
paloThI.

O0o0menue "

cucTeMaTH3aus
U3YYEHHOT0
matepuaJa (5 u)

OneMeHThl KOMOMHATOPUKH.
BeposiTHOCTB clTy4aifHOro COOBITHS

[ToBTOpATH N3YYEHHOE U BBICTPANBATH CUCTEMY 3HAHUU.

Pemarp 3amaum Ha mepedyuciieHHEe KOMOWHANMA (YHCa TMEepPECTaHOBOK,
YHUCJIa COYETaHU ), Ha HAX 0K ICHHE BEPOSITHOCTEH COOBITHI C TPUMEHEHHUEM
KOMOMHATOPHKH, B TOM YHCJIE C UCTIOJIb30BaHUEM TpeyroyibHuKa [lackans.
Pemate 3amaum Ha HaXO0XIACHUE BEPOSTHOCTEH CcOOBITHH (B pamKax
U3Y4YEHHOT0).
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TeMbl (TeMaTHYeCKHE
0J10KH/MOYJIH)

OcHoOBHOe coep:kaHue

OcHOBHbBIE BU/bI A1eSITEJIbHOCTH 00yYAO M XCS

IMoBTOpenue (4 4)

Beenenue B Teopuro rpados
Crnyuaitabie COOBITHS
DJeMeHTHl KOMOMHATOPUKH

B meuenue yuebnoco 2o0a: moHuMaTh, MPUMEHSATH B CAMOCTOSITEIHHOMN
pedn, BOCTIPUHUMATH (CIIYXO3pUTENBHO H/WIIKM Ha CIyX C y4E€TOM YpOBHS
CIIyXOpEUYeBOTO pa3BUTHS OOy4yalOUIMXCS) W JOCTaTOYHO BHATHO U
€CTECTBEHHO BOCIPOM3BOJUTh TEMATHUUYECKYI0 U TEPMHUHOJIOTHUYECKYIO
JIEKCUKY, a TakXKe JIeKCUKY IO OpraHu3aluu Yy4eOHOH JesTeNbHOCTH.
Bemonusate poHeTHueckyro 3apsanky. Mcmoms30BaTh JAaKTHIBHYIO (YCTHO-
JAKTWIBHYIO PEeYb) B KAYECTBE BCIIOMOTaTEIbHOIO CPEJICTBA OOILICHMUS.

Ilo oxonyanuu Kadxcoou yuebOHOU uemeepmu: BOCIPUHUMATh Ha CIyX U
BOCIPOU3BOJUTH TEMATUYECKYIO U TEPMHUHOJIOTHYECKYIO JIEKCUKY Y4eOHOM
JTUCIUIUIAHBL, @ TAKXKE JIEKCUKY 110 OPraHU3aIii YIeOHOH e TEIHbHOCTH.
[ToBTOpATH N3YYEHHOE U BBICTPANBATH CUCTEMY 3HAHUU.

Pemarp 3amaum Ha mepeyuclieHHEe KOMOWHAIM (Yucia TMEepPECTaHOBOK,
YHUCJIa COYETAaHU ), Ha HAX 0K ICHHE BEPOSITHOCTEH COOBITHI C TPUMEHEHHUEM
KOMOMHATOPHKH, B TOM YHCJIE C UCTIOJIb30BaHUEM TpeyroyibHuKa [lackans.
Pemare 3amaum Ha HaXO0XIACHHE BEPOSTHOCTEH COOBITHH (B pamMKax
U3Y4YEHHOT0).

I'eomeTpuueckas
BEPOSATHOCTH (4 1)

['eomeTpuyeckas BEpOATHOCTh
Crnyyvaiinplii BeIOOp TOUKM M3 (UTrypbl Ha
IUTOCKOCTH, U3 OTPE3Ka, U3 TyI'H OKPYKHOCTH

OcBauBaTh NOHATHE T€OMETPUYECKON BEPOATHOCTH.

Pemiate 3aa4u Ha HaXOXICHUC BepO}ITHOCTGI\/'I B OIbITax, NpCACTAaBUMBIX
Kak BbIOOp TOYEK M3 MHOTOYroJbHUKA, Kpyra, OTpe3ka WU Iyr'd
OKPY>KHOCTH, YACIIOBOTO TPOMEKYTKA.

HUcnbiTanus
Bepnyaau (8 u)

UcnbiTanue. Ycnex u Heygaya

Cepus ucnbITaHUH 10 IEPBOTO ycIexa
Ucnbiranus bepnynnu

BeposiTHOCTH COOBITHII B CepuU UCTBITAHUN
bepnynnu
IIpakTrueckas
bepnynnn

pabora «McnpiTanus

OcBauBaTh MOHATHUS: UCIBITAHHUE, DJIEMEHTAPHOE COOBITUE B UCIBITAHUU
(ycmex M Heynada), cepusi MCHBITaHUM, HACTYIUIEHHWE IIEPBOrO yclexa
(Heynmaum), cepus ucnbiTaHuii beprymmm.

Pemate 3amaun Ha HaXOXXICHHE BEpPOATHOCTEH COOBITUH B Ccepuu
UCIBITAaHUN 10 MEPBOro ycliexa, B TOM YHUCIE C NMpUMEHEHUEM (HOPMYIIbI
CYMMBbI F'€OMETPUYECKON ITPOrPECCUHU.

Pemate 3a1aun Ha HaXOXKJICHHE BEPOATHOCTEH AJIEMEHTApHBIX COOBITUH B
cepuM UCIbITaHUN bepHyIun, Ha HaX0XKAECHUE BEPOSTHOCTH OIPEIEIEHHOTO
YHUCJIa YCIEX0B B CEpUM MCTIbITaHUN bepHyu.
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N3yuaTh B X0/i€ MPaKTUUECKOM pabOTHI, B TOM YHCJIE C TOMOIIBIO LIU(POBBIX
peCypcoB, CBOMCTBA BEPOSITHOCTU B CEPUM MCIBITaHUN bepHymuim.

Cuayuaiinasi BeJUYUHA

(8 4)

CnyvaiiHas BeJIMYMHA
BEPOSATHOCTEMN
MareMaTnueckoe OXHIAHWE W JIHUCIEPCUs
CIIy4yallHO! BEIUYMHBI

[Ipumepsl MaTEMaTUYECKOTO OKUJAHUSA KaK
TEOPETUYECKOT O CpeIHero 3HAYCHUS
BEJINYUHBI

[TonsaTue o 3aKkoHE OOIBIIUX YHUCEIT
N3MepeHne BEpoITHOCTEN C MOMOIIBIO YaCTOT
[IpumeHenne 3aK0Ha OOJBIINX YHCET
[IpakTrueckas pabota «Cny4aitnas
BEJTUYUHA»

U pacrpeieiicHHue

OcCBOUTH MOHATHUA: CAy4YailHasl BEJIMYMHA, 3HAUCHHUE CIyYailHON BEJIMYMUHBI,
pacrpeneneHue BEposiTHOCTEM.

N3yvats 1 o0CykaaTh MPUMEPhl AUCKPETHBIX U HETPEPHIBHBIX CIy4alHBIX
BEIMYMH (pPOCT, BEeC 4Yelno BEKa, YHUCIEHHOCTh HaCEJIeHUs, JIpyrue
M3MEHUYUBbIE BEIMUNHBI, PACCMOTPEHHBIE B KypCe CTaTUCTUKH ), MOJIETbHBIX
CIIy9aliHbIX BEJIMYWH, CBS3aHHBIX CO CIIy9allHBIMH OIbITaMu (OpocaHue
MOHETBI, UTPATBHOU KOCTH, CO CIIY9aifHBIM BHIOOPOM U T. II.).

OcBauBaTh MOHATHS: MAaTEMAaTUYECKOE OXKUJAHUE CIYyYalHON BEIMYUHBI
KaK TEOPETUYECKOEe CpeJHee 3HAYeHHE, TUCIEPCHs CIy4alHON BETUYMHBI
KaK aHaJIOT JAUCIIEPCUH YUCIOBOTrO Habopa.

Pematsb 3a7aun Ha BBIUKCICHHE MAaTEMaTHUYECKOTO 0KHMIaHUS U JUCTIEPCUU
JUCKPETHOM CIIy4allHOM BEJIMYMHBI 110 33JaHHOMY PacCIPENEIICHUIO, B TOM
quCclie 3aJ1a4, CBA3aHHbBIX CO CTPAXOBAaHUEM U JIOTEPESMHU.

3HAKOMMTBCS C MAaTEMaTHYECKUM OXKMJIAHUEM M JUCIEPCUENH HEKOTOPBIX
pacrnpeeNieHnii, B TOM YUCJIE pacpeaeIeHUs] CIy4ailHON BETMUYUHBI «UUCITO
YCIIEXOB» B CEpUHU UCIIbITaHUI bepHyIuu.

N3y4yarh 4yacToTy COOBITHS B TMOBTOPSIOIIMXCS CIIy4alHBIX OIMbBITAX Kak
CIIy4alHYI0 BEJIUYHHY.

3HAKOMUTBCSI C 3aKOHOM Ooibmmx uucen (B ¢opme beprymmm): npu
OOJIBIIIOM YHCIIE ONBITOB YaCTOTA COOBITHSI OJIM3Ka K €r0 BEPOSTHOCTH.
Pemats 3amaun Ha U3MEpPEHUE BEPOSATHOCTEN C MOMOIIBIO YaCTOT.
OOcyxnare poyib 3aKOHA OONBIIMX YHUCET B OOOCHOBAaHWUU YACTOTHOTO
METO]1a U3MEPEHHUSI BEPOSITHOCTEH.

OOcyxnaTth 3akoH OOJBIIUX YHCEN Kak MpPOSBIEHUE CTaTHUCTHYECKOM
YCTOWYMBOCTH B M3MEHYMBBIX SBJICHUSX, POJb 3aKOHA OOJBIIUX YUCEN B
IIPUPOJIE U B )KM3HU YEJIOBEKA.

O0o01enue "u
cUCTeMaTHU3alus
U3y4YEeHHOI0
MartepuaJa (10 1)

[IpencraBienne qaHHBIX

OnucarenbHas CTaTUCTUKA

BeposiTHOCTB CitydaitHOTO COOBITHS
OneMeHThl KOMOMHATOPUKH

CiyyaliHble BEJIMYMHBI U pACIPEICIICHUS

[ToBTOpATH N3YyYEHHOE U BBICTPAUBATH CUCTEMY 3HAHUU.
PeHlaTb 3a4a4YU Ha Hp@I[CTaBHGHI/Ie 1 OIIMCAHUC JAaHHBIX.
Pemate 3amaun Ha HaXOXKIEHUE BEPOSITHOCTEH COOBITHI, B TOM YHCIIC B
OIIbITax C paBHOBOSMO)KHBIMI/I BHGMGHTapHBIMI/I COGBITI/IHMI/I, BepOHTHOCTeI\/'I




89

00bEIMHEHNS U TIEpeCeUeHMs COOBITUM, BBIYMCIIATh BEPOSITHOCTH B OIBITAX
C CEpUSIMU CIIYYalHBIX UCIBITAHUMN.

B pa3znene Tematnueckoro miaHupoBaHus pabodelt mporpaMMBI (sl KaXI0Tro ToAa 00y4eHUs U BCEX TUCIHUILIMH IUKIa «MaTreMaTuka) MOTyT
OBITb YYTCHBI BO3MOXKHOCTH HCIIOJB30BAHMS JJIEKTPOHHBIX (IHQPPOBBIX) 00pa30BaTEIbHBIX PECYpPCOB, SBISIOMIMXCS Yy4eOHO-METOIUICCKUMU
MaTepuagamMu, pearu3yrommMmu aunaktudeckue BosmoxkHoctd WKT, comepxaHue KOTOPBIX COOTBETCTBYET 3aKOHONATENBCTBY 00 0Opa3oBaHUU
(MyTbTHUMEIUWHBIE TIPOTPAMMBI, JIEKTPOHHBIE YYCOHHMKH W paboume TeTpaau, IJICKTPOHHBbIC OMOIMOTEKH, BUPTYyaJbHBIE JIa0OpAaTOPHH, UTPOBHIC
MPOTrpaMMbl, KOJJIEKIIUH HU(POBBIX 00pa30BaTEIbHBIX PECYPCOB W/WIIH AP.).



@®opMbl KOHTPOJISI 3HAHUIA:
- TeKYLUI KOHTPOJIb: YCTHBIN M MUCHMEHHBIN ONPOC, KOHTPOJIbHBIE PA0OTHI; TPOMEKYTOUHBIN
aTTecTanus

Ne Buj koHTpOsIbHON PabOTHI Konnuectso

1 | JlmarHocTHYecKasi KOHTPOJIbHAs paboTa
2 | KonrponbHas padota 3a 1 yeTBepTh
3 | KonTponbHas pabota 3a 2 4eTBepTh
4
5

KoHnTtposbHast paborta 3a 3 4eTBEpTh
[TpomexyTounas aTrrectanus (IK3aMeH)

PRk

C yuerom nauddepeHINpPOBAaHHOTO XapakTepa TpeOOBaHUN K  IUIAHUPYEMBIM
00pa3oBaTeNbHbIM pe3yIbTaTaM TeKYIIas U IPOMEKYTOUHAsI aTTECTAlUs 110 y4eOHBIM MTpeIMeTaM
ukia «MaTemMaTHuKa» MPOBOJIUTCS C UCIIOJIb30BaHUEM pa3pabOoTaHHBIX MEIaroroM KOHTPOJIbHO-
W3MEpUTENbHBIX MaTepuaioB (cM. [Ipunoxenue A).

Bxurouenne oOyuaromuxcsi BO BHEHIHHE NMPOLETYpPhbl OEHKU JOCTUKEHHH 110 MpeaMeTam
uKiIa «MaremaTuka», B TOM YHCJIEe BCEPOCCUICKUE MTPOBEPOUHBIE pabOThl U Ipyrue mogo0HbIe
MEPOMPUSITHS, TPOBOAUTCS TOJIBKO C JKEIaHUS caMUX 00y4JalolIUXCsl ¢ HApYIIEHUAMH CIIyXa U UX
ponuTeneii (3aKOHHBIX TPECTaBUTENEH ).

[To pesynpTaTamMm mpOMEKYTOUHOM OLIEHKH OBJIAJEHHUS COJAEPKAHHEM MPEAMETOB IHKIa
«MaTemaTuka» MPUHUMAETCS PEUICHHE O COXPAaHEHHMH, KOPPEKTHPOBKE IOCTABJIECHHBIX 3a/ad,
00CYXICHUS Ha TICUX0JIOTO-TIeJarOTHIECKOM KOHCHITYME (y4eOHO-METOIUYECKOM COBETE /TN
Ip.) oOpa3oBaTeNbHOW OpraHMU3AIMH C IENbI0 BBISIBICHHUS MPUYMH M COTJIACOBAaHUS IUIaHA
COBMECTHBIX [JEHCTBHI MEJarornyeckoro KOJIJIEKTUBA, OpraHu3alldd B3aUMOACHCTBUS C
POIUTEISIME 00YJAIOIIETOCS ¢ HAPYIICHHBIM CITYXOM.
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[Tpunoxenue A

IHoaxoab! K oleHKe 00Pa30BaTeJbHBIX Pe3YJbTATOB 00Y4AIOMIUXCH C HAPYIIEHUSIMH
cJyxa no yuye0OHbIM npeameram nukiaa «MaremaTuka»

[Ipu omenke pe3ynbTaTOB OOy4YeHUS MaTeMaTHKE, BKJIIOYas anredpy, T€OMETpHIo,
BEPOATHOCTH U CTATHUCTUKY, HEOOXOIMMO YUYUTHIBATh OCOOCHHOCTH PEYEBOTO U OOILEro pa3BUTHUSA,
MBICTUTEIILHON ~ NIEATENhHOCTH OO0yYaromMXCcs C HapymeHusMu ciayxa. Jlomyckaercs
nuddepeHIpoBaHHas OLCHKA.

I'paduk u conepkaHue AMArHOCTUK pa3padaThIBACTCS YUYUTENIEM U YTBEPKAACTCS
aJMUHHCTpaIeil oOpa3oBaTenbHON opranu3anuu. Kpurtepun OIeHKH YCTHBIX M MHCbMEHHBIX
paboT pa3pabaThIBAIOTCS OpPTaHHU3AIMEH CaMOCTOSATENHHO M (PUKCUPYIOTCS B JIOKATHHOM aKTe.
[Ipu ompenereHuH KpUTEPHEB OLIEHKH CIEAyeT Y4YUTHIBAaTH 0cCoOble 0O0pa3oBaTeiIbHbIC
NoTPeOHOCTH O0YUaIOMIMXCs ¢ HapylIeHUsIMH ciyxa. OLeHKa pe3yabTaToB 0OydeHUs OJDKHA
BBICTPAaUBAThCS HMCXOJASl W3 TMOHUMAaHHUS TOTO, YTO OOydYaroIUHCS MOT OCO3HAHHO YCBOUTH
y4eOHBI MaTepual.

BaxxupiM B olieHKe paboT SBISETCS TO, YTO BCE OIMIMOKU JOJIKHBI OBITH MCIPABIICHBI, a
MIOCTIE 3TOTO 3aKPEIUICHO MPAaBUILHOE BBHITIOJTHEHNE COOTBETCTBYIOIINX JCHCTBHIA.

Ha xaxmom rogy oOyueHus MpOBOASATCS pa3IudHble BUJIbI TUATHOCTHKU:

— cTapToBast (BXOJIHOE OIICHUBAHUE);

— TeKyIlas IUarHoCTUKa;

— IPOMEKYTOYHAS TUArHOCTHUKA.

CraproBasi IMarHOCTHKA

Hasnauenue cTrapToBOi JUArHOCTHKY — BBIIBUTH TOTOBHOCTh O0YYAIOIINUXCS K OCBOCHHUIO
MaTeMaTUKHU Ha MPEACTOSIIEM roay 00ydeHHsI; KaueCTBO OCTaTOYHBIX 3HAHHUM oOydaromuxcs 3a
MPEIbIIYIINNA YI€OHBIH r0JT; CIIPOTHO3UPOBATH METOIUYECKUE TPUEMBI, CPEICTBA KOPPEKIIMOHHO-
MEeAarorn4eckoro BO3JIEUCTBUS C YYETOM YPOBHS aKTYalbHOI'O Pa3BUTHUSL OOyYAIOLIUXCS U UX
MOTEHIIMAaTa K OCBOCHHIO COJICPKAHUS TaHHON Y4eOHOUW TUCIUTUINHEI.

HenenecooOpa3Ho mTpOBOAUTH CTAapTOBYIO JHWAarHOCTHUKY Ha 2-0M y4eOHOW Hemerne:
KOHTpOJIbHAS paboTa mpeaBapseTcs MOBTOPEHHUEM OCBOCHHOT'O MaTepuara.

ITo 3aBepmieHnu pabOTHl OO0yYaAIOIIMMCS MPENOCTABISAETCS BpeMsl Ha caMOIpoBepKy. B
X0JIe BCEH KOHTPOJIbHOW pPaboThl 0oOyyaromuecss MOTYT IOJIb30BaThCs YEPHOBUKOM. B Buie
CIIPAaBOYHBIX MATEPUATIOB OOYYAFOIIUXCSI MOTYT OBITh MPEJJIOKEHHI (B ClTydyae HEOOXOAMMOCTH)
QITOPUTMBI BBITTOJIHEHHUS TOTO WJIM HHOTO BHUJIA AeSITENbHOCTH. [IpOIOIKUTENEHOCTD BBITTOJIHEHUS
00yJaronMMucs KOHTPOIBHOM paboThl —1 ypoK.

Texkyniasi JTMarHOCTHKA

Texymas mpoBepka OCYIIECTBIISIETCS B IMPOLIECCE OCBOEHUS OOYYaIOIIMMHUCA KayKIOU
TeMbl. OHa MPOXOAUT B BHUJIE OMPOCOB, BBIMOJIHEHUS CaMOCTOSTENbHBIX paboT. Kpome Toro, mo
LUKy M3YyYEHHBIX TEMaTHYECKHX pa3[elioB YUYHMTEIb OpPraHU3yeT KOHTPOJbHBIE PabOThI IO
YKa3aHHBIM B MIPOTPaMMe TEMAaTUIECKUM pa3JieaMm.

B koHme kaxmaoil ydueOHOW dYETBEPTH B paMKax TEKYIIETO KOHTPOJIS 005S3aTelbHO
OpraHM3yeTCs MOHUTOPUHI, OpPUEHTUPOBAHHBIM HA MNPOBEPKY GOCHpUAMUAL HA CAYX U
B0CNPOU3BEOCHUS MEMAMUYECKOU U MEPMUHOIO2UYECKOL NeKCUKU Y4eOHOU OUCYUNIUMsl, a
makoice NeKCUKu no opeanuzayuu yueonou desmenvhocmu. J{aHHas NpoBepKa IUIAHUPYETCS U
MIPOBOAUTCS YUUTEIEeM-TIPeIMETHUKOM COBMECTHO C yuuTeneM-aeeKTosIoroM
(cypmomenarorom), KOTOpBIA BeNET crenuanbHble (KOPPEKUUOHHBIC) 3aHsATus «Pa3BuTHe
BOCTIPUATHS U BOCTIPOU3BEACHUS YCTHON PEUM.

Oyenusanue KOHMPOILHOU pabomul

OTBET OIIECHUBAETCA OTMETKOM «5» B CICIYIOMIUX CIIyYasx:

— paboTa BBIMOJIHEHA MMOJTHOCTBIO;

— B JIOTHYECKUX PACCYXKIACHUSX U O0OCHOBAaHUU PEIICHUS HET MPOOETIOB M OMINOOK;
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— B pEIICHWH HET MaTeMaTHYeCKUX OIIMOOK (BO3MOXKHA OJIHA HETOYHOCTb, OIKCKA,
KOTOpasi He SIBJISICTCS CIICICTBUEM HE3HAHUS MIIM HETIOHUMaHUs y4eOHOTrO MaTepurania).

OtMmeTka «4» cTaBUTCS B CIAEAYIOIIUX CIydasx:

— paboTa BBINOJIHEHA TIOTHOCTHI0, HO 00OOCHOBAHMSI IIIArOB PEUICHUS HEIOCTATOYHBI (€CIIH
yMeHHE 000CHOBBIBATH PACCYK/ICHUS HE SIBUJIOCH CIEIIMATIbHBIM 00BbEKTOM IIPOBEPKH );

— JIOMyIICHBI OJHA OIIMOKAa WU €CTh JBa-TPU HENOYETa B BBIKJIAJKAX, PUCYHKaX,
YepTexax uiu rpadukax (€Ciau 3TH BUIBI pabOT HE SBJISITUCH CIICIIMAIEHBIM 00OBEKTOM ITPOBEPKH ).

OtmeTka «3» CTaBUTCS B CIEAYIOLUX CIydasx:

— jgomymieHo Oosiee OAHOW OMMOKK WM Oojee NBYX-TpEX HEAOUYETOB B BBIKIIAIKAX,
yeprexax wuiu rpadukax, HO oOydaromuiics o0namaeT o00s3aTENbHBIMU yYMEHHUSIMH TIO
MPOBEPAEMOI TEME.

OtMmeTKa «2» CTaBUTCS B CIEAYIOLIUX CIIydasiX:

— JIOMYIIEHbl CYIIECTBEHHbIE OIIMOKH, IEMOHCTPUPYIOUIME, 4YTO OOydJaromuiics He
obnamaer 00s3aTeTbHBIMA YMEHHUSIMHE 110 IAaHHOUM TeMe B TIOJTHOM Mepe.

IIpoMe:RyTOYHAS ANATHOCTHKA

[TpoMexyTOUHBII KOHTPOIb TO3BOJIIET YCTAHOBUTH YPOBEHb OCBOCHHS OOYYAIOIIHMHUCS
IPOrpaMMHOT0 MarepHajia 0 OKOHYAHUHM KaXXJI0M yueOHOW 4eTBepTH/TpUMECTpa U Ha KOHEIl
yueOHoro roja. Bpems BeimonHeHust paboTsl — 1 ypok. B KOHTponbHOI paboTe 1enecoodpasHo
o0ecreunTh coueTaHue 3aaHuii 0a30BOTO M TTOBBIIICHHOTO YPOBHEH.




