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I[TOACHUTEJIBHA A 3AITNCKA

PabGouass mporpamma 1o MaTeMaTHKE [UIsi OOYYaloIIUXCS C 3aJep>KKON
ncuxudeckoro pazsutus (nanee — 3[1P) Ha ypoBHe 0CHOBHOTO 00111€TO 00pa3zoBaHuUs
noArotoBiieHa Ha ocHoBe denepaibHOr0 TOCYAApPCTBEHHOTO 00pa30BATEIHLHOTO
cTaHAapTa OoCHOBHOro obmiero odpaszoBanus (IIpukazMunnpocsemenus Poccuun ot
31.05.2021 r. Ne 287, 3apeructpupoBan MuHuctepcTBoM toctuiuu Poccuiickoit
@eneparn 05.07.2021 1., per. HOomep 64101) (mamee — OI'OC 0OO0O0),
AanTupoBaHHOW OCHOBHOM 00pa30BaTENbHOW MPOrpaMMbl OCHOBHOTO OOIIEro
oOpa3zoBaHusl OOyYarOIIMXCS C 3aJEPKKON IMCUXUYECKOTO pa3BUTHs (0100peHHOMN
pemerneM ®YMO mo o6memy o6pazoBanuto (mpoTokoit oT 18 mapta 2022 . Ne 1/22))
(mamee —AOOIT OOO 3I1P), PabGoueii mporpaMmMbl OCHOBHOTO OOIIEro 00pa3oBaHMsI
mo mpeaMmety «Marematukay,lIporpaMmbl BOCIUTaHUS, ¢ YIETOM paclpeIeIeHHBIX
[0 KJIaccaM NpPOBEpSAEMbIX TPEOOBAHMI K pe3yJbTaTaM OCBOCHHS AJanTUPOBAHHOU
OCHOBHOM 0Opa3oBaTeIbHOM MpOrpaMMbl OCHOBHOTO  00ImIero oOpa3oBaHUs
o0ydaromuxcs ¢ 3aep>KKOM MCUXUIECKOro pa3BuTusl. B paboueit mporpamme ydTeHbI
uaen W mnoJoxkeHuss KoHIenmuu pa3BUTHS MaTEMaTHYECKOTO oOpa3oBaHMs B
Poccutickon®enepanuu.

OO0mas xapakrepucTuka yue0Horo npeamera «MareMmaTuka

VYuebuniii mpeamer «MaTeMatvka» BXOAUT B NPEAMETHYIO 00JacTh
«Marematuka u uH@opMatuka». OH CIOCOOCTBYET Pa3BUTHUIO BBIYMCIUTEIBHON
KyJIbTYpbl M JIOTMUYECKOTO MBIILIEHUS, (OPMHUPOBAHUIO YMEHHUS IMOJIb30BATHCA
aNropuTMamMM, a TakKe NPHUOOPETEHHIO0 MPAKTUYECKUX HABBIKOB, HEOOXOJAMMBIX B
MOBCEIHEBHON >ku3HM oOydaromuxcss ¢ 3[IP. VueOHblii mnpeaMer pa3BUBaET
MBIIUIEHHE, TPOCTPAHCTBEHHOE BOOOpakeHUE, (PYHKUMOHAIbHYIO TI'PaMOTHOCTb,
YMEHHMSI  BOCIPUHMMAaTh W KPUTHYECKH  aHAJIM3UPOBaTh  HWHGOpMAIIUIO,
MPEICTABICHHYIO B Pa3UYHBIX (hopMax.

OOyueHne mMaTemMaTUKe JAaET BO3MOXHOCTh pa3BUBaTh y oOyuatonuxcs ¢ 3[1P
TOYHYIO, DAIlMOHAIIbHYI0O W WH()OPMATUBHYIO pedb, yMEHHUE OTOMpaTh Haumbojee
MOJIXOISIIIINE SI3bIKOBBIC, CUMBOJIMYECKHUE, Tpauueckue CpeacTBa JUisl BBHIPAKCHUS
CYXKJICHUH U HATJISIIHOTO UX MPECTABICHHUS.

HeobxoaumMbpiM KOMIOHEHTOM OOIIIEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU
ABISIETCST  O0Iee 3HAKOMCTBO € METOAAMM  TMO3HAHUS  JACHCTBUTEIBHOCTH,
NPEACTABICHUE O NMTPEAMETE U METOJIaX MATEMATUKH, UX OTJIMYUM OT METOJIOB APYTUX
€CTECTBEHHBIX U T'yMaHUTApHBIX HAYK, 00 OCOOCHHOCTSAX MPUMEHEHUS MaTEeMaTUKU
JUISL pelIeHUs] Hay4YHbIX W NPUKIaJHbIX 3adad. TakuMm 00pa3oM, MaTeMaTUYecKoe
oOpa3zoBaHKe BHOCUT CBOU BKJIa/ B (hopMupoBaHue 001Iel KyIbTyphl YeJIOBEKA.

W3ydyeHne MareMaTUKU TaKKe CIIOCOOCTBYET 3CTETHUYECKOMY BOCHHUTAHUIO
YeJI0BeKa, MOHUMAHUIO KpPAacoThl MU M3AIIECTBA MATEMaTUYECKUX PACCYKICHHM,
BOCTIPUSATHIO TEOMETPUUYECKUX (POPM, YCBOCHHIO UJIEU CUMMETPHUH.



[Iporpamma oTpaxaeT cojepkaHue oO0yueHus mpeameTy «MaremaTuka» c
y4eTOM 0COOBIX 00pa3oBaTeIbHBIX MOTpeOHOCTEN oOyuaromuxcs ¢ 3[1P. OBnanenue
yueOHBIM TMpeaMeToM «MaTemaTnkay MpeCTaBisieT ONPEISICHHYIO CI0XHOCTh IS
yaamuxcsa ¢ 3[IP. V oOyuarormuxcs ¢ 3[1P Hanbosee BBIpaX€HBI OTCTaBaHUS B
pPa3BUTUU CIIOBECHO-JIOTMUECKUX (OPM MBILIUICHHS, TOSTOMY aOCTpaKTHbIE U
OTBJICUEHHBIE KATErOpUH UM TPYIHOAOCTYHHBL. B TOXe BpeMsa HpH cCHenuaibHOM
oOydueHHM OOyd4arolmuecss MOTYT BBINOJHATH 3aJaHus 1o anropurMmy. OHu
BOCIIPUMMYMBBEI K MOMOLIM, MOTYT BBIIIOJHUTH NMEPEHOC HA AHAJIOTMYHOE 3aJlaHue
YCBOEHHOro croco0a pemieHusi. CHM)KEHHE PA3BUTHSA MBICIUTENBHBIX ONEpalil U
3aMEJIEHHOE CTAaHOBJICHHE JIOTUYECKUX JCHCTBHM NPUBOAAT K HEIOCTATOYHOM
OCMBICJIEHHOCTH COBEpIIAEMBIX yUE€OHBIX NEHCTBUM. Y 00y4arouuxcsi 3aTpyIHEHBI
CUYETHBIE BBIUYMCIICHUS, NPOU3BOAUMBIE B yM€. B TNMHCHbMEHHBIX BBIYHUCICHUSIX OHU
MOTYT TpPOIycKaThb OAMH U3 MPOMEXKYTOUHBIX wIaro. Ilpu pabGore ¢ 4YuCIOBBIMU
BBIPA)KEHUSAMH, BBIUHMCICHHEM HMX 3HAYEHUS MOTYT HE YAEpPKUBATh IPABUIbHbBIN
nopsaok AeiictBui. [lpu ynpouienuu, npeodpa3zoBaHuu BelpakeHui yuamuecs ¢ 311P
HE MOTYT CaMOCTOSITEJIbHO MPUHATH PEIICHHE O IMOCJIEI0BATEIbHOCTH BBITOJIHEHHUS
nercTBuii. KOHKPETHOCTh MBIIUICHUS OCIIOXKHSET YCBOCHUS HaBbIKA PELICHUS
YpPaBHEHUH, HEPABEHCTB, CUCTEMBbl YpaBHEHUU. MM ManomoCcTymHO COBeEpIICHHE
00paTUMBIX ONEepaLUi.

Huskuii  ypoBeHb  pas3BUTHS  JIOTUYECKUX  ONEpAlMd, HEIOCTAaTOYHAas
00OOILIEHHOCTh MBIIUICHUS] 3aTPYAHSIOT M3yuyeHHe TeMbl «DYHKIMW»: MpH
omnpeaeneHu (YHKIUMOHAJIBbHOW 3aBUCUMOCTH, IMpPH ONUCAHUU TIpaduyecKoit
CUTYalluH, UCIIOJIb3Ysl T€OMETPUUYECKUH, anreOpanyeckuid, PyHKIIMOHAIbHBIN SI3bIKH.
Hepenko yuamiuecst He BUAAT pa3HULBl MEXAY 00JacTbiO onpeaeseHuss GyHKIUN U
00J1aCThIO 3HAUYCHUM.

Pemenue 3amay coOnpsiKEHO € TPYAHOCTAMU OQOPMIIEHUS KpPAaTKOW 3amucH,
MIPOBE/ICHMSI aHAIM3a YCIOBUS 33[1a4M, BbIIEJIECHUS CyIIeCTBEHHOTr0. O0yuarommecs ¢
3IIP 3aTpynHsArOTCA caenaTh yMO3aKJIOYEHHUE OT OOIero K 4YacTHOMY, HEpEeIKO
BBIOMPAIOT HEpalMOHANbHBIE CHOCOOBI  pEUIeHWs, HHOIAA OrPaHUYMBAIOTCS
MaHUMYJSILHUSAMU C YUCTAMHU.

[Ipy wm3yueHuum reomeTpuueckoro wmarepuana oOydarommecs ¢ 3IIP
CTJIKUBAKOTCS €  TPYAHOCTBIO  JEJaTh  JIOTUYECKUE  BBIBOJBI,  CTPOMUTH
[OCJIEOBATENbHBIE PacCyKAeHUs. HerpouHble 3HaHNsI OCHOBHBIX TEOPEM I'€OMETPHUH
OPUBOJUT K OIIMOKAM B PELIEHUM IeoMeTpHueckux 3anad. OOydyaromiyecss MOryT
HOJMEHUTH (pOpMyITy, HETIPAaBUIBLHO MPUMEHUTH TeopeMy. K cepbe3HbIM omnOkaMm B
pelieHuy  3aJad  OPUBOJAT  HEAOCTAaTOYHO  PA3BUTHIE  MPOCTPAHCTBEHHBIE
npenacrabiieHus. UM C0KHO BBITIOJHUTD YEPTEXK K YCIOBHIO, B TUCBMEHHBIX paboTax
OHM HE MOT'YT IPUBECTU OOBICHEHUE K UEPTEXKY.

To4YHOCTH 3aIOMUHAHUS U BOCITPOU3BEACHHS y4€OHOI0 MaTepHalia CHUKEHBI 10
OpUYMHE CIa00CTH MHECTUYECKOW JESTENbHOCTU, CYKEHHs o0bemMa MaMsTH.
Oo6yuaronumest ¢ 3IIP TpeGyeTcsi Oosibllie BpEMEHM Ha 3aKperjieHue Marepuala,
aKTyaJqu3auus 3HaHWW 110 ONOPE MPU BOCIIPOU3BEICHUH.

J51g mpeoiosieHns TPy IHOCTEH B U3y4eHUH yueOHOoro npeameTa «MareMmaTuka
HeoOxoanMa afanTarus o0beMa M XapakTepa yueOHOTO Marepuana K
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MO03HABATENbHBIM BO3MOXKHOCTAM yuaiuxcsi ¢ 3I[IP. Cnegyer yueOHbII marepuan
PENOJHOCUTh HEOOJIBIIMMHU TOPLUHUAMH, YCIOXKHSAS €ro MOCTENEeHHO, M3bICKUBATh
cnocoObl  afanTalMi  TPYOHBIX 3aJaHUM, HEKOTOpble TEMbl JaBaTh Kak
03HAKOMUTEIIbHBIE; UCKIIFOYAaTh OTJAEIbHBIE TPYAHBIE TOKA3aTEIbCTBA; TEOPETUUECKUI
MAaTEpHAl PEKOMEHIYETCS HM3y4daTb B IPOLECCE NPAKTUYECKOM AESITEIBHOCTH IO
pemieHnto  3agady.  OpraHuyeckoe €AMHCTBO MPAKTHYECKOW MW YMCTBEHHOU
ACSTENIbHOCTH y4YalluXcsi Ha ypOKaX MAaTeMaTUKH CIIOCOOCTBYIOT IMPOYHOMY U
CO3HATEIHFHOMY YCBOCHHIO OA3MCHBIX MATEMATHUYCCKUX 3HAHUHN M YMEHUM.

Heau u 3anaun n3yvyenus yueOHoro npeamera «MaremaTuka»

[TpuopuretHbIMH yensamu 00ydeHHs] MaTeMaTHKe B 5—9 Kilaccax sSBISIOTCA:

* (dopMHpOBaHUE MEHTPATHHBIX MATEMATHYCCKUX TMOHSATUN (YUCIIO, BEIMYWHA,
reoMeTpuIecKast durypa, NEpEMEHHAsl,  BEPOATHOCTb, byHKIMS),
00€eCIeYnBaOIINX MPEEMCTBEHHOCTh U TMEPCIEKTUBHOCTh MaTEMaTHUYECKOIrO
oOpazoBanus ooyuatomuxcs ¢ 311P;

* nojaBseneHue odydarommxcs ¢ 3[1P Ha mocTynmHOM 1711 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKHU U OKPY>KAIOIIEeT0 MUpPa, MOHUMAaHUE MaTEMATUKHU KaK
YacTH OOLIEH KyJIbTYypbl YEJIIOBEUECTBA;

" pa3BUTHE WHTEIJIEKTYaJbHBIX W TBOPUYECKUX CIOCOOHOCTEM OOyYaromuxcs C
311P, no3HaBaTeIbHON aKTUBHOCTH, UCCIIEIOBATEIIbCKUX YMEHUN, KDUTUYHOCTHU
MBIIUIEHUS, UHTEPECA K N3YUCHUIO MAaTEMATUKU;

* ¢dopmupoBaHue (YHKIMOHATIHLHON MaTeMaTH4YeCKOM TIpaMOTHOCTH: YMEHUS
pacro3HaBaTh  NPOSBICHUS  MaTEMaTHYECKUX  TOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEHN B peAJIbHBIX )KU3HEHHBIX CUTYAIUAX U MPU U3YUYECHUH IPYTUX
Y4€OHBIX TPEAMETOB, TMPOSIBJICHUS 3aBUCHUMOCTEH UM 3aKOHOMEPHOCTEH,
dbopMyIUpOBaTh WX Ha S3bIKE MAaTEMaTUKH W CO3/1aBaTh MAaTeMaTUYECKHUE
MOJIEIM, TMPUMEHSITh OCBOCHHBIM MaTEeMaTUYECKUW amnmapar i perieHus
MPAaKTUKO-OPUEHTUPOBAHHBIX ~ 3aJlay, HWHTEPIPETUPOBaTh W  OILCHUBATh
MOJTyYEHHbIE PE3YJIbTATHI.

JlocTikeHue 3Tux 1enei o0ecreuynBaeTcs peieHueM CIeIYIONINX 3a0ay.

» dopmupoBath y oOyuarommuxcs ¢ 3I[IP HaBeiku ydeOHO-TTO3HaABaTEIbHOU
NESATEeIbHOCTH: TUIAHUPOBAaHUE pPalOOThl, TOWCK pAIMOHANBHBIX MyTeH ee
BBITIOJTHEHUS, OCYIIIECTBIECHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBATh HMHTEIUICKTYaJIbHOMY pPa3BUTHIO, (OPMUPOBATH KayeCTBa,
HEO0OXOIMMbIC YETIOBEKY JJIsl MIOJTHOIICHHOW JKU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MATEMATUYECKOU AESATEIbHOCTU: SICHOCTA U TOYHOCTH MBICIIH,
WHTYUIIUH, TPOCTPAHCTBEHHBIX MPEACTaBICHUM, CIOCOOHOCTH K MTPEOI0JICHUIO
TPYAHOCTEW;

* (¢hopMHUpOBATh KJIIOUEBBIC KOMIICTCHIIMU Yy4YalllMXCS B paMKax MpeaIMeTHON
obOnactu «MaremaTtuka 1 HHPOPMATHUKAY,;

" pa3BUBATh MOHATUHHOE MbILUIEHUs oO0y4atommxcs ¢ 3I1P;



" OCYHIECTBIJISITH KOPPEKIMIO MO3HABATENBHBIX IpolieccoB oOyuaromuxcs ¢ 311P,
HEOOXOJMMBIX [IJII OCBOEHHUS IMPOTPAMMHOTO MaTepuaja Mo Yy4yeOHOMY
pEeIMETY;

" [peaycMaTpuBaTh BOZMOXHOCTh KOMIIEHCAIIMU 00pa30BaTEIbHBIX ACPHUIIITOB B
OCBOCHHMH MPEIIIECTBYIONIETO MPOrpaMMHOT0 MaTepHalia y oOy4aronuxcs C
3I1P 1 HeTOCTAaTKOB B UX MAaTEMATHYECKOM Pa3BUTHUU;

" chopmMHupOBaTH YCTOWYUBBINA HHTEPEC YUAIIUXCS K IPEIMETY;

" BBIABIIATH U PA3BUBATh MAaTEMATHUYECKHE U TBOPUECKHE CITIOCOOHOCTH.
OCHOBHBIE JIMHUM COJIEp>KaHUsl Kypca MareMaThku B 5—9 kiaccax: «Hucna u

BBIUHCICHUSY, «Anredpa» («AnreOpandeckre BBIpOKEHUS», «YpaBHEHHUS U
HepaBeHCTBa»), «Dynkiun», «l'eomerpus» («['eomerpuueckue Qurypsl u ux
CBOMCTBay», «MI3MepeHne reOMEeTpUUECKUX BEIUUHUH), «BEpOATHOCTh U CTATUCTHKAY.
JlaHHbIE TMHUU Pa3BUBAIOTCS MapajuIesIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOMN
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHA OT JApPYyrod, a B TECHOM KOHTaKTe H
B3aumozeiicteun. Kpome »3TOoro, umx oObEeIMHSET JIOTHYECKas COCTABIIAIOILIAS,
TPaAUIMOHHO MTPUCYIIAsl MATEMATUKE U IPOHU3BIBAOIIAS BCE MATEMATHYECKUE KYPCHI
U coaepxkatenbhble TuHUN. ChopmynupoBanHoe B dDenepanbHOM rocyaapCcTBEHHOM
o0pa30BaTeNbHOM CTaHJAapTe OCHOBHOTO OOIIEro 0Opa3oBaHUsl TPEOOBaHUE «YyMETh
ONEpUpPOBATh MOHATHAMMU: ONPEACIICHUE, aKCHOMA, TEOPEMA, I0KA3aTEIbCTBO; YMEHUE
pacro3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBaHUS, NPHUBOAUTH IPUMEPHI H
KOHTPIPHUMEPHI, CTPOUTh BBICKA3bIBAHMS U OTPULIAHUS BBICKA3bIBAHUI» OTHOCUTCS KO
BCEM Kypcam, a pOpMUPOBAHHUE JIOTHYECKUX YMEHHI paclpeaessseTcs N0 BCEM rojam
00y4eHHUsI Ha YPOBHE OCHOBHOI'O 00I1IeT0 00pa3oBaHuUsl.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOUIEE NPEIMETHBIM pe3yJbTaTaM
ocBoeHus [IpumepHoii paboueil mporpaMmbl, paciipeAe€HHBIM 10 ToJlaM 00yUYeHHS,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIHUIMHAIBHBIM
BOoIlpocaM  oOydaromuecss  oOpallaiich  HEOJHOKPATHO, UYTOOBI  OBJIAJICHHC
MaTeMaTUYECKUMU TOHSITUSMH W HaBBIKAMU OCYHIECTBIILIOCH MOCJENOBATENbHO U
[OCTYNaTeNbHO, C COOJIOJICHUEM MPUHIUIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIFOYAJIMCh B OOIIYI0 CHCTEMY MaT€MaTHYECKUX MPEICTaBICHUN OOy4aroUuxcs C
3I1P, pacmmpsst u yriyounsst e€, oopa3ys mpoyHble MHOKECTBEHHBIE CBA3U. OOIIMe
e u3ydeHus yuyeOHoro mpeamera «Maremarukay mpencraBieHbl B [IpumMepHoit
paboueil mporpaMme OCHOBHOT'O 00I1Iero 00pa3oBaHus.

Oco0eHHoCTH 0TOOpPA M aJaNITAIIMU Y4€OHOI0 MAaTepHuaJia 0 MATeMATHKeE

OOyuenune ydeOHOMY mnpenmeTy «MaremaTuka» CTPOUTCS Ha CO3JaHUU
ONTUMAJIBHBIX YCIOBHH JIJIi YCBOCHHS MPOTPAMMHOTO MaTepuaia 00y4JaromuMHucs ¢
311P. bonbiioe BHUMaHUE yAEIAETCS 0TOOPY y4eOHOTO MaTeprasa B COOTBETCTBUU C
NPUHIIUIIOM JOCTYITHOCTH TPU COXPAHEHUH OOIIero 0a30BOro YpOBHS, KOTOPBIN
JIOJDKEH T10 COACPIKaHUI0 U 00beMY OBITh aanTUPOBAHHBIM sl oOy4Jaromuxcs ¢ 3[1P
B COOTBETCTBUHM C HUX OCOOBIMH oOOpa3zoBaTelbHBIMU TMOTpeOHOCTsIMU. Clenyer
o0JieryuTh OBJaJicHUEe MaTepuasioM oOydaromumuca ¢ 3IIP mocpeacTtBoMm ero
JETaTbHOTO OOBSICHEHHS C CHCTEMAaTHYECKUM TTOBTOPOM, MHOTOKPATHOM TPEHUPOBKHU
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B NPUMEHEHUU 3HAHWM, HCMOJIb3ys MPUEMBbl aKTyalu3aluu (BU3yalbHas oOIopa,
aMsITKa).

[IpumepHast nmporpamMma NpeayCMaTpUBAET BHECEHUE HEKOTOPBIX W3MEHEHMI:
yYMEHbIIIEHHE 00beMa TEOPETUYECKUX CBEJCHHI, BHIHECEHHE OTIEIbHBIX TEM WU
LEJbIX Pa3esioB B MaTepHalIbl Jisi 0030pPHOT0, 03HAKOMHUTEIHLHOTO U3YUCHHS.

HN3menenus nporpaMmmsl B 5—9 kiaaccax

Mamemamuxa 6 5 u 6 knaccax

B 03HaKOMUTEIBHOM ILIAaHE PEKOMEHAYETCS HW3y4daThb CIEAYIOIIME TEMBI:
«Pumckas nymepanus», «PaBubie durype», «lluwmuaap, konyc, map», «Kyow,
«IIpssMmoyronpHbIN mapajuienenumneny, «llepemenienne Mo KOOPAUHATHON MPSAMON»,
«Mopaynb yucna», «HucnoBble MpoMexyTkw»; «MacmTadb» (M3ydaercs B Kypce
«I"eorpadusy); «M300paxkeHne reoMeTpuuecKux (GUryp Ha HETMHOBAHHOM Oymare
UCIIOJb30BAaHUEM ULHUPKYJSA, JMHEWKH, YroJbHUKA, TpaHCHOpTUpa», «/lnuHa
OKpykHOCTH», «Ilnomane kpyra», «llapannensusie npsimMbie», «llepneHauKyIsIpHbIC
npsamelie», «OceBas U LEHTpaldbHAsi CUMMETPUU» (M3Y4aeTcsi B Kypce I'€OMETpHUH);
«beckoHeuHble TMEPUOINYECKHE JeCATUYHBbIE IpoOu. JlecaTnuHoe npuOIMKEHHE
OOBIKHOBEHHOM ApoOm» (M3ydaeTcsi B Kypce ajireopsl).

Crnengyer yMEHBLINTh KOJIMYECTBO YacOB Ha cleayrouiue TeMbl: «Pemenue
Jorudeckuid 3amau», «JlnumHa otpe3kay, «lllkamey, «PacnpenenutenbHblii 3aKOH
YMHOKEHHUS», «3aMHuch MPOU3BEACHUS C OYKBEHHBIMU MHOXUTEIIMIY, «IlocTpoeHue
KOH(pUTypanuii U3 4YacTei MpsSIMOM, OKPYKHOCTH Ha HEJIMHOBAaHHOM M KJIETYATOM
Oymare», «Jlenmurenu u kpatHsle. [Ipu3Haku nenumoctny, «Hambonpmmii oOmmii
JENUTENIb U HauMeHbllee obmiee KpaTHoe. J[eMMMOCTh CyMMBlI M TPOU3BEACHUS».
«IIpuBenenue npodu K HOBOMY 3HaMEHATeN0», « Haxox1eHrne 4acTu 1enoro 1 Leaoro
no ero vactu». «OKpyrjieHue IeCATHUYHBIX Apolei». «PemieHue 3amay nepedbopom
BCEX BO3MOXHBIX BAPUAHTOBY». «CocTaBlieHHEe OYKBEHHBIX BBIPAKEHUIN MO YCIOBUIO
3amaun». BeicBOOOAMBIIMECS YaCchl MOKHO UCIOJI30BaTh HA IOBTOPEHUE (B HA4aJle U
KOHLIE Y4eOHOr0 roJia), Ha U3y4yeHne HauboJsee TPy IHbIX U 3HAYMMBIX TeM: B V Kiiacce
— Ha pelleHNe ypaBHEHUH, IPUBEICHHE ApOOU K HOBOMY 3HAMEHATENI0, YMHOKEHUE U
JIeNIeHNe JECATUYHBIX JpoOed, u3MepeHue yrioB; B VI kjmacce — neWcTBHS C
MOJIOKUTEIIbHBIMA M OTPULIATEIIbHBIMU YHCIIAMH, PEIICHUE YPABHEHUM, CI0KEHUE U
BBIYUTAHHUE YMCEJ, COACPKAIUX HETYI0 U APOOHYIO YacTh, HA YMHOKEHUE U JICTICHHE
0OBIKHOBEHHBIX APOOEH.

Anzeopa

B 03HAaKOMHUTENBHOM IIIAaHE PEKOMEHAYETCS H3y4daTb CIEAYIOIIUE TEMBI:
«ppaunoHanbsHble yncia. JleicTBuTenbHbie unciay, « CpaBHEHHE AEHCTBUTEIIBHBIX
yucen, apuMeTHuecKre JCUCTBUS C JEHCTBUTEIbHBIMU YHcliaMu», «HaxoxaeHue
npuOIMKEHHBIX 3HAYEHUM KBajapaTHOro KopHs», «Teopema Buera», «Pemenus
YPaBHEHUM TPETHEN U YETBEPTOM CTEIIEHEN PA3JIOKEHUEM HA MHOXKUTEINY, «DYyHKIHUA ¥
=vx u ee rpapuk», «[lorpenrHocTb U TOUHOCTH MPUONHKEHUS», «UETHbIE U HEUETHBIE
Gynxnuny, «Oynknus y=x"», «Dynknus y= ax?, ee rpaduk u cpoiicta. ['paduxu
ynkumit y= ax? + N u y=a(x-m)?, «YpaBHEHHUE C IBYMs IEPEMEHHBIMH U €rorpadur»,
«I"paduyeckuii cmocod pelieHus CUCTeMbl ypaBHEHUN», «M300paxkeHue



YJICHOB apU(METUYECKON U T€OMETPUUECKON MPOrpeccuili TOUKaMU Ha KOOPIMHATHOM
MJI0CKOCTH. JIMHENHBIN U SKCIIOHEHIIUAIBHBIN pOCT. CIIOKHBIE TPOLICHTH.

Cnegyer yMEHBIIUTh KOJMYECTBO YAaCOB Ha H3ydeHHE TeM: «DopmysbD»,
«JloKa3aTenbCTBO TOXIECTBY», «JIMHEHHOE ypaBHEHHE C JIBYMS HEHU3BECTHBIMUY,
«I'padux nuHEHHOTO ypaBHEHHs C IByMs nepeMeHHbIMI», «['paduueckoe pemienue
JIMHEHHBIX YPaBHEHUI U CHUCTEM JIMHEHHBIX ypaBHEHMI», «CBOMCTBA KBaJAPaTUYHOM
(GYHKIII.

BricBoOOIMBIIIMECST Yachl PEKOMEHIYETCS MCIOJIb30BaTh: IS JIydIlled
npopaboTKH Hambojiee BaXKHBIX TeM Kypca: «Pemienue ypaBHeHuit», «PerieHue
CUCTEM ypaBHEHUI», «COBMECTHbIE NEHUCTBUSA C Opo0sMuy», «lIprumeHeHue CBOWCTB
apu(pMETUYECKOTO KBAJPaTHOTO KOPHS»; Ha TIOBTOPEHHE, pEIICHHEe 3ajad,
npeoOpa30BaHUE BBIPAXKEHHMI, a TAK)KE HA 3aKPEIUICHUE U3YYEHHOT0 MaTepuara.

T'eomempus

CreyeT OCHOBHOE BHUMAaHHE YJIENUTh MPAKTUYECKOW HANpPaBIECHHOCTU Kypca,
UCKIIIOUMB W YNPOCTUB HAMOOJIEe CIOXKHBIA JUIsl BOCIPUATUS TEOPETHUUECKUI
matepuai. Ha ypokax reoMerpuu HEOOXOJMMO MAaKCUMAJIbHO HCIOIb30BaTh
HarjsiiHbIe cpefcTBa OOydeHHus, OOJibllle MNPOBOJUTH MPAKTHYECKUX pabdoT ¢
yYallUMHUCS, pemath 3a1aud. CTpOUTh pelIeHue 3a1a4 Mpy MOCTOSTHHOM 00panieHuu
K HarJBITHOCTHA — PUCYHKaM M YE€pPTEkKaM.

O3HakOMHUTENBHO NaThb TeMbl: «TeopeMbl M JI0OKa3aTeNbCTBO. AKCHOMBDY,
«/lokazaTenbcTBO  OT NPOTUBHOIO», «CyIIECTBOBAHHE M  E€AUHCTBEHHOCTH
MEPIEHAUKYIISIpa K OpsAMOi», «MeToJ reoMeTpudecKux mect», «MeTton yJIBOeHUs
MennansDy, « Teopema @aneca U TeopeMa O MPONOPLUHOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojbHuKa», «I3MeHeHrne TPUroHOMETPUYECKUX (PYHKIUN IPU BO3pAaCTaHUU
yria», «DopMynsl IS pPaguyCcoB BIMCAaHHBIX M OIMCAHHBIX OKPYKHOCTEU
IIPABUJIBHBIX MHOTOYTOJIbBHUKOBY», «YpaBHEHUE NpsIMoi», «lBmxkenune», «CBoncTBa
INBWKEHUS», «TeopemMa 0 IPOU3BENEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIACHUH
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJAPATE KACATEIBHOW.

Crnenyer yMEHBIINTHh KOJHMYECTBO 4YacOB Ha M3ydeHHE TeM: «CHMMETpHYHBIE
¢urypsl. OCHOBHBIE CBOMCTBA OCEBOI CUMMETpHUN», «LIeHTpabHas CUMMETPHSI,
«Ilapannenbubii  mepenocy, «IloBopor», «lIpeobpazoBanue mogobus. IlomoOue
COOTBETCTBEHHBIX 3JEMEHTOBY», «OCHOBHBIE 33Ja4¥ Ha IIOCTPOECHHE C IOMOILBIO
HUAPKYJISI W JIMHEHMKW», «JlekapTOBbl KOOpAMHATBI Ha IUIOCKOCTW», «Pemenune
TPEYTroJaLHUKOBY, «[lomooue dhurypy.

BbicBOOOIMBIIIKECS YAChl UCTIOIB30BATh HA PEILICHUE 33]1a4 U TIOBTOPEHHUE.

Bepoamnocms u cmamucmuxa

B cBsi3u ¢ TeM, YTO JaHHBIM KypC BBI3BIBACT HAWOOJBINNE CIIOKHOCTU JIS
oOyuatomuxcst ¢ 3[IP, cBsi3aHHBIE CO CHHKEHHBIM YpPOBHEM pa3BUTHs CIOBECHO-
JIOTUYECKOTO MBIIIJICHHSI, €r0 U3yYeHHUE JOJDKHO CTPOUTHCA Ha 0a30BOM YpPOBHE U
JOCTYIIHOM Ul YYEHHKOB Marepuase. OCHOBHOE BHUMAaHHE CIEAYET YAEIUTh
paszenaM, CBS3aHHBIMA C IIOBTOPEHUEM IIPOMIACHHOIO MaTepualia, YBEIUYUTH
KOJIMYECTBO YINPAXKHEHUM W 3aJaHHM, CBSI3aHHBIX C MPAKTHYECKOW AEATEIBHOCTHIO
00yJaroIMXcs.



HeoOxoaumo niepecMOTpeTh COAEpKaHUE TEOPETUUYECKOIo Marepuana |
XapaKTEp €ro M3JI0KECHMs: TEOPETHMYECKUMH Marepuas IPErnoJHOCUTh B IMpoLecce
peleHns 3a7a4 M BBITOJHEHUS 3aJaHUM HArJAIHO-TIPAKTUYECKOrO XapakTepa; He
TpeOOBaTh BBIBOJIA M 3alIOMHUHAHUSA CIIOKHBIX (OPMYJI, pelIeHUs HEeCTaHAApTHBIX,
TPYROEMKHUX 3aaHUM. P TeM crenyeT n3ydaTh B 03HAKOMUTEIIBHOM ILUIAHE.

[TpumepHas mporpaMmma MpeIoCTaBIsSET aBTOPY pabodeit mporpaMMbl CBOOOTY
B pacrpe/eIeHny MaTepuaa 1o 4eTBepTsaM (TpuMectpam). PactipenencHue BpeMeHH
Ha W3Y4YCHHE TEM B TEUEHHE YYEOHOTO TOJa CaMOCTOSTEIBHO OIPEHesaeTCs
o0pa30BaTeNbHON OpraHu3anyeil ¥ 3aBUCUT OT OCOOECHHOCTEH TPYIIITBI 00yUYaOITUXCS
¢ 3IIP u ux ocoObix 00pa3oBaTENbHBIX MOTPEOHOCTEH.

IIpuMepHbIe BUABI AesiTebHOCTH 00y4aromuxcs ¢ 311P, 00ycioBiaeHHbIe
0co0bIMHU 00pa30BaTeJIbHBIMU MOTPEOHOCTAMH U 00eCIIeYNBAKOIIHE
OCMBICJICHHOE OCBOCHHE COAeP:KaHUM 00pa30BaHMsA 10 IPeAMeTYy
«MaremaTuka»

Conepxxanue BUIOB JesTenbHOCTH oOyuwatoumxcsa ¢ 3[IP onpenensierca ux
0CcOOBIMU 00pa30BaTENbHBIMU MOTPEOHOCTAMU. [IOMUMO IIMPOKO HCIONB3YyEMBIX B
OOII OO0 o6umx a1 Bcex 00y4aromuxcsi BUJOB ACATEIbHOCTU CIEAYET YCUIHTh
BU/IBI ICATEIHHOCTH CHEIU(PUIHBIEC A1 JaHHOW KaTeTOpuu JETei, 00ecTieunBaloIe
OCMBICJIICHHOE OCBOCHHME COJAEpXKAaHWs O0pa3oBaHUsA II0 MPEAMETY: YCHIICHHUE
MPEIMETHO-TIPAKTUIECKON JESITEbHOCTH C aKTHUBHM3AIlMe CEHCOPHBIX CHCTEM;
4yepelOBaHUE BHJOB JEATEIBbHOCTH, 3aJCHCTBYIOIIUX pa3IUYHBIE CEHCOPHBIE
CHCTEMBI; OCBOCHUE MaTepHualia ¢ OMOPOI Ha aJIFOPUTM; «IIOLIArOBOCTHY B U3yUCHHUU
MaTepuaa; UCIOJIb30BAHUE JOMOJHUTEIBHON BU3YyaJIbHOM OMOPHI (CXEMBbI, I1a0JIOHBI,
OMOpHbIE TaOJMILIbI); PEUYEBOM OTYET O MPOIECCe U pe3ysibTaTe JeATEIbHOCTH;
BBIMOJIHEHUE CIHELUAIbHBIX 3aJlaHul, 00ECIEeUUBAIOIIUX KOPPEKIMIO PErysiuu
y4eOHO-TI03HABATENIbHOMN 1€ATEIbHOCTH U KOHTPOJIb COOCTBEHHOT'O pe3yibTara.

[TpumepHasi TemaTuueckass M TEPMHHOJIOTHMYECKAsl JIEKCMKAa COOTBETCTBYET
OOIT O0O0.

Jns oOyuvarommxcs ¢ 3IIP cyliecTBEeHHBIM SIBISIOTCA MPUEMBI PabOThI C
JIEKCUYECKUM MaTepuajoM mno mnpeamery. [IpoBoaurcs cnenmanbHas paboTa Mo
BBEJICHUIO B aKTHUBHBIM CIOBaph O00YUYaAOIIUXCSI COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
N3y4yaempie TEpMUHBI BBOJSTCS HA TTOJMCEHCOPHOW OCHOBE, 00s3aTeIbHa BU3yalbHas
MOJIZIEPAKKa, aITOPUTMBI paOOTHI C ONPEAETICHUEM, OITIOPHBIE CXEMBI JJIs aKTyaIn3aluu
TEPMHUHOJIOTHH.

Mecto yueOHOro npeamera «MaremaTnka» B y4eOHOM ILIaHe

B cootBerctBUM ¢ DenepanibHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 001Iero oOpa3oBaHMsl y4eOHBINM mpeaMmeT «MaTtemaThkKa
BXOJUT B TpEeAMETHYI0 o0nacth «MartemaTtuka W uWHOOpPMATHUKAa» U SIBISETCS
o0s13aTenbHBIM 171 u3ydeHus. B 5-9 kiaccax yueOHbIN npeamer «MartemaTukay
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TPaJIULMOHHO M3Y4aeTcs B paMKax CIEIyIOIIMX y4eOHBIX KypcoB: B 5-6 kiaccax —
Kypca «Marematuka», B /-9 kinaccax — KypcoB «Anredpa» (BKJIOYas 3JIEMEHTBI
CTaTUCTUKA M Teopun BeposTHocTel) u «['eomerpus». Hacrosmeid nporpammoit
BBOJIUTCS CAMOCTOSITENIbHBIN y4eOHBIN Kypc «BeposITHOCTD U CTATUCTUKAY.

Hacrosmieit mporpaMMoi ipelycCMaTpUBAETCs BbIACIICHUE B y4€OHOM IUIaHE Ha
M3YyYEeHHE MaTeMaTUKH B 5—6 Ki1accax 5 yueOHBIX 4aCOB B HEZICIIO B TEUCHUE KAXKIOTO
roja oOyueHus, B 7-9 kiaccax 6 yueOHbIX YaCOB B HEZEIIO B TEUEHUE KaKJ0T0 rojia
00yueHus, Bcero 952 yueOHBIX yaca.

Conmepxxanue yueOHoro mnpeamera «MaremMaTuka», NPEICTaBICHHOE B
[IpumepHoii paboueit mporpamme, cootBercTByeT @DI'OC OO0O, IIpumepHoi
OCHOBHOM  00pa3oBaTeNbHOM MporpaMMe OCHOBHOTO oOmiero o0Opa3oBaHUS,
[IpumepHOW aganTUPOBAHHONM OCHOBHON 00pa30BaTENbHOW MPOrpaMMe OCHOBHOTO
oO1ero o0pazoBaHus 00YUYaAIOIMIUXCS C 33AE€PKKOM IICUXUYECKOTO Pa3BUTHSL.

TemaTuyeckoe IJIaHUPOBaHUE YYEOHBIX KYpCOB U  PEKOMEHIyEMOE
pacnpeziesieHne yueOHOro BpeMEH! I U3YyUEHHs OTJIEIbHBIX TEM, MIPEAJI0KEHHBIC B
HACTOSIIIIENW pOrpaMMe, HaJl0 pacCMaTpPUBAaTh Kak IIPUMEPHBIE OPUEHTUPHI B IIOMOILIb
COCTaBUTENIO aBTOPCKOW pabouell mporpamMmbl M MPEXIE BCEr0 YUYUTETIO. ABTOP
pabouyeil mporpaMMbl BIIpaBE YBEIUYUTH NPEJIOKEHHOE YUCIO YYEOHBIX YacoB Ha
TeMBbl, TpeOymomue Oojee IMTEeNbHOro u3ydeHus oOyuwatouumucs c 3IIP, wmm
YMEHBUIUTh KOJIMYECTBO YAaCOB HAa TEMBI, N3y4aeMbI€ HA O3HAKOMUTEIBHOM YPOBHE.
JlomycTUMO Takke JIOKaJbHOE IMEPEPACTIPENCICHNE U TEPECTAHOBKA 3JIEMEHTOB
colepKaHUsl BHYTPU JaHHOro kjacca. KonMuecTBO MPOBEPOYHBIX — padoT
(TeMaTHYEeCKU U UTOTOBBIN KOHTPOJIb KAUe€CTBA YCBOCHUS YYEOHOT0 MaTepuaia) U ux
TUI (CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE PaOOTHI, TECThI) OCTAIOTCS Ha YCMOTPEHHUE
yunrtena. Takke yUYuTeNnb BIpaBe yBEIUUYUTh I YMEHBIIUTh YUCJIO YY€OHBIX YacoB,
orBeA€HHBIX B I[IpumepHoid pabouelt mporpamme Ha 0000LIEHHE, TOBTOPEHUE,
CUCTeMAaTHU3alMi0 3HaHUM oOywatoumxcsa. ENWHCTBEHHBIM, HO NPUHLIUIHAIBHO
BaXXHBIM KpPUTEPUEM, SIBIISICTCS JOCTUKEHHE PEe3yJIbTaTOB OOyuU€HHs, YKa3aHHBIX B
HACTOSIIEH TIpOrpaMmme.
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[MTPUMEPHAS PABOYAS [TIPOTPAMMA YUEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KIIACCBI

Heaun n3yyeHusi yaedOHOro Kypca

[IpuopuTeTHBIMU HEIIMHU 00yUEHUs MaTeMaTHKE B 5—6 Kiaccax sBJISIOTCS:

" mpoAoiiKeHHE (HOPMHUPOBAHMSI OCHOBHBIX MAaTEMAaTHYECKHMX IMOHATHH (YHCIIO,
BEJIMYMHA, TeoMeTpudeckas ¢urypa), o0ecreunBaronuX MPEeeMCTBEHHOCTh U
NEPCIIEKTUBHOCTh MATEMATUYECKOTO 00pa30BaHuUs 00yUYaIOINXCS;

" pa3BUTHE WHTEIUICKTyaJIbHBIX U TBOPYECKUX CMOCOOHOCTEH OOydYarommxcs ¢
3I1P, mo3HaBaTeIbHON AKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHUI, MHTEpeca K
V3YyYECHUIO MAaTEMATHKUY;

* noaseaeHue odyyatouuxcs ¢ 31IP Ha TocTynmHOM AJi1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKHU U OKPYKAIOLIET0 MUPA;

* (opmupoBanue (HYHKIIMOHATHLHON MaTeMaTHYEeCKOM TPaMOTHOCTH: YMEHUS
pacno3HaBaTh MaTeMaTUUECKHE OOBEKTHI B PEATIbHBIX KU3HEHHBIX CUTYAIlUsX,
IIPUMEHATh OCBOCHHBIC YMEHUs Uil PELICHUS NPAKTUKO-OPUEHTUPOBAHHBIX
3a7a4, WHTEPIPETUPOBATH IOJYYECHHBIE PE3YJbTaThl U OLECHUBATH HUX Ha
COOTBETCTBUE MPAKTUYECKOU CUTYALIUHU.

OCHOBHBIE JMHHH COJIEp)KaHUs Kypca MaTeMaTuku B 5-6 Kimaccax —
apupMeTnyecKas U reOMEeTpuYecKas, KOTOPbIE pa3BUBAIOTCS MMAPAJUIEIbHO, KaK/1as B
COOTBETCTBHUM C COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT JAPYroH, a B
TECHOM KOHTaKT€ M B3aUMOJEHUCTBUH. TaKkKe B Kypce NPOUCXOAUT 3HAKOMCTBO C
AJIeMEHTaMU anreOpbl U ONMHUCATEIbHON CTaTUCTUKHU.

N3yyenue apudmeTnueckoro mMarepuaiga HauMHAeTCs CO CUCTEMaTu3aluu U
pPa3BUTHUS 3HAHUM O HATYPAJIBbHBIX YMCIAX, MOJYYEHHBIX B HadalbHOU wwiKoie. [Ipu
TOM COBEPIICHCTBOBAHUE BBIYUCIUTEILHOM TEXHUKU W (OPMHPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHUM COYETACTCS C PA3BUTHUEM BBIYMCIUTEIBHOM KYJIBTYPHI, B
YaCTHOCTU C OOYYECHHEM MPOCTEUIIUM MpUEMaM MPUKUIKA U OLEHKH pPe3yIbTaTOB
BbIUKCIICHHN. V3yueHnne HaTypalbHBIX YMCeN MPO0IHKaeTcs B 6 Kjacce 3HAKOMCTBOM
C HaYaJIbHBIMU MOHSTUAMU TEOPUHU JIETTUMOCTH.

Jpyroii KpynHblil OJOK B coiepKaHUU apUPMETHUECKON JIMHUU — 3TO JPOOH.
Hauano n3ydeHus: OObIKHOBEHHBIX U JIECITUYHBIX APOOEH OTHECEHO K 5 Kiaccy. ITo
MEPBbI 3Tanm B OCBOEHUM Jpo0€H, Korjga MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU
UaesMH, TOHATUSIMU TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BEME MPENUIECTBYET U3YUEHHUIO JECATUUHBIX Ipo0eH, 4To 1eaecooOpazHo
C TOYKH 3PEHHUS JIOTUKU W3JIOKEHUS YHCIIOBOW JIMHUM, KOrJa IMpaBuja ACUCTBUU C
JECATUYHBIMA  JPOOSMHU  MOXHO OOOCHOBAaTh YK€ W3BECTHBIMH aJTOPUTMaMU
BBITIOJIHEHUS JICHCTBUN C OOBIKHOBEHHBIMHU JPOOSIMHU. 3HAKOMCTBO C JIECATUYHBIMU
IPOOSIMU PACHTUPUT BO3MOKHOCTU JIJIsi TIOHUMAHUSI OOYYAIOIIMMUCS MPUKIIATHOTO
MIPUMEHEHUSI HOBOW 3aITUCHU MPU U3YYEHHUU JIPYTUX MNPEAMETOB U MPU MPAKTUUECKOM
ucnonb3oBanuu. K 6 kjmaccy OTHECEH BTOpPOM dTam B HW3Y4YEHUU JApoOeH, TIe
IPOUCXOJIUT COBEPIICHCTBOBAHME HABBIKOB CPABHEHUS U MpeoOpazoBaHusi ApooOeid,
OCBOCHME HOBBIX BBIUUCIUTEIBbHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKHU BHIYUCIICHUM,
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B TOM YHKCJI€ 3HAYEHUN BBIPAKECHUM, COAECPKAIIMX U OOBIKHOBEHHBIE, U JIECATUYHBIC
IpoOu, YCTAaHOBJIEHUE CBA3EH MEXKIy HUMH, PACCMOTPEHUE MPUEMOB PEILICHUS 3a]1a4
Ha 1poOu. B Hauase 6 ki1acca mMpOMCXOAUT 3HAKOMCTBO C MOHSITHEM IMPOIICHTA.

Oco0eHHOCThIO U3YyUEHUS MOJIOKUTEIBHBIX U OTPUIATEIBHBIX YUCEI SIBISIETCS
TO, YTO OHM TaKK€ MOTYT pacCMaTPHUBATHCS B HECKOJIBKO 3TarnoB. B 6 kiiacce B Havase
u3yuyeHusi TeMbl «I10M0KUTENbHBIE U OTPULIATEIBHBIE YHCIIA» BBIJIEIACTCS MOATEMA
«llenble yncna», B paMKax KOTOPOW 3HAKOMCTBO C OTPUULATEIbHBIMH YHCIAMH U
NEUCTBUSIMH C TIOJIOKUTEIBbHBIMA M OTPULATEIIBHBIMU YHUCJIAMHU IMPOUCXOJIUT Ha
OCHOBE COIEPXKATENBHOTO TMOAXO0Ja. JTO TMO3BOJSAET HAa JOCTYIIHOM YPOBHE
MO3HAKOMUTD YYAIINXCS MPAKTUYECKU CO BCEMU OCHOBHBIMU MOHATHUSIMU TEMBI, B TOM
YuClI€ W C NIpaBWIaMU 3HAKOB IPU BBIIOJHEHHH apU(PMETHUYECKUX JEHCTBUU.
N3yyeHne palioHAIBHBIX YUCEI HAa 3TOM HE 3aKOHYUTCA, a OyJeT MpPOJOJIKEHO B
Kypce anreopsl 7 Kjlacca, YTO CTAHET CIAEAYIOMIMM ITPOXO0I0M BCEX MPUHUIMUITUAIBHBIX
BOIIPOCOB, TEM CaMbIM pa3/ielICHUE TPYIHOCTEN 00JIer4aeT BOCHPUITHE MaTepHaa, a
pacnpeiesieHue BO BpeMEHHU CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipn 0O0yyeHMUM pElIeHHI0 TEKCTOBBIX 3a/ady B 5—6 Kilaccax HCIONb3YHOTCS
apudmernueckue NpuéMsl perieHus. TeKCToBbIE 3aJauu, pelaemMble Ipu 0TpabOTKe
BBIYMCIINTEIBHBIX HABBIKOB B 5—6 KJlaccax, pacCMaTpPUBAIOTCS 3aJ1a4 CIEIYIOIIUX
BUJOB: 33/Jauyd Ha JIBWJKEHUWE, Ha 4YacTH, Ha TOKYIKHM, Ha pabdory W
IPOU3BOJUTEIBHOCTh, Ha MPOLEHTHI, Ha OTHOWIEHWS W mpornopuuu. Kpome Toro,
oOy4Jaroniecsi 3HaKOMSTCS C NpHEMaMHU PEIICHUs 3aJad MepedopoM BO3MOXKHBIX
BApUAHTOB, yyaTcs paboTaTh ¢ HH(poOpMalel, mpeacTaBIeHHON B popMe TadIuIl Uin
IarpamM.

B Ilpumepnoit pabouedt mporpamMme mpeaycMOTpeHo GOpMUPOBaHUE
MIPOIEIEBTUUECKUX aNreOpandecKkux npeacTaBiieHuid. bBykBa kak CHMBOJ HEKOTOPOTO
Yucjaa B 3aBUCHMOCTH OT MAaTE€MAaTHYECKOrO KOHTEKCTa BBOJUTCSA IIOCTEIIEHHO.
BykBeHHass CUMBOJIMKA HIMPOKO HCIOJB3YEeTCsl MPEKIE BCEro Jis 3alucu OO0IuX
YIBEpXKACHUA U NOpeJIoXKEeHUH, (opMyn, B YaCTHOCTH JJIsi  BBIYUCICHUS
r€OMETPUYECKUX BEJIMUMH, B KAYECTBE «3aMECTUTEIISD YUCIIA.

B kypce «Marematuku» 5—6 KiaccOoB MPEACTaBIICHA HarJIsiAHAs T€OMETPUs,
HamnpaBjieHHass Ha  pPa3BUTUE OOpPa3HOrO  MBILUIEHUS, MPOCTPAHCTBEHHOTO
BOOOpaKEHUS!, U300pa3UTENbHBIX YMEHUN. DTO BaXKHBIN ATAll B U3yUYEHUU T€OMETPUH,
KOTOPBIM OCYILECTBJIACTCS Ha HAIVIIAHO-IIPAKTUYECKOM YpPOBHE, OIHMpAeTcs Ha
HarJsIIHO-00pa3Hoe  MbIIUIeHHe oOywaromuxcsi. bonblnas poib  OTBOAUTCS
MPAKTUYECKOM  AEATEIBbHOCTH,  ONBITY,  OJKCIIEPUMEHTY,  MOIEIUPOBAHUIO.
OOyuaroiyecss 3HAKOMSTCS C TE€OMETPUYECKUMH (UrypaMyd Ha IUIOCKOCTH U B
IPOCTPAHCTBE, C UX MPOCTEUIIMMHU KOH(MUTypalMsIMH, ydaTcs HM300paxaTb HUX Ha
HEJIMHOBAaHHOW M KJIeT4aTol Oymare, paccMaTpuUBalOT UX MpocTeiliine cBoiicTBa. B
npolecce U3y4YeHUs HarIsiIHOW F€OMETPUU 3HaHUS, TOJyYeHHbIE 00y4YarouMMUCs B
Ha4yaJbHOM LIKOJIE, CACTEMATU3UPYIOTCS U PACILIUPSAIOTC.
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MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMy IUIaHY B 5—6 KjaccaXx H3y4aeTcs WHTETPUPOBAHHBIN
npenMer «MaTemaTHKa», KOTOPBIM BKIIOYaeT apu(METHUYECKUul Marepuan u
HarJsIHY0 TEOMETPHIO, @ TAKXKE MTPOIEIEBTUUECKHIE CBEACHUS U3 alreOpbl, 3J1EMEHTHI
JIOTMKH M Hayaja OIMCaTeIbHOW CTaTUCTUKH.

VY4eOHbIil I1aH HA U3yYeHHE MaTeMaTHKU B 5—0 Kiaccax OTBOJUT HE MEHee 5
y4eOHBIX YacOB B HEJENIO B TEUEHHE KaKJ0ro rojga o0yueHus, Bcero He MeHee 340
y4eOHBIX YacoB.

Conep:xanue yueOHOro Kypca (1mo roxam o0y4eHnus)

5 KJIACC

Hamypanonuie uucna u nynsp

Hatypansnoe uwncno. Psg narypanbubix uucen. Yuciao 0. M3o0paxkenue
HATypaJbHBIX YUCEJ TOYKAMU HA KOOPJUHATHOM (YMCIOBOM) IPSIMOIA.

[lo3uunoHHass cucremMa CcuucieHus. Pumckas Hymepayus Kak npumep
HeNno3UYUOHHOU cucmempl cuucienus®. JlecATHIHas CUCTeMa CYHCIICHHS.

CpaBHEHUE HATypaJIbHBIX YHUCEJ, CPABHEHUE HATYPAIbHBIX YHUCEI C HYJIEM.
Cnoco0bl cpaBHeHUs. OKpyTieHUE HATYpaIbHBIX YHACE].

Ciio’)keHue HaTypaJbHBIX YMCEI; CBOMCTBO HYJS IPU CIOXKEHHUH. Brrumranue
KaK JIecTBUE, OOpAaTHOE CIIOKEHHIO. YMHOXEHUE HATypaJlbHBIX YHCEI; CBOMICTBA
HYJISl U €IMHUILIBI TIPU YMHOXEHUHU. [[eneHue kak nectBue, 0OpaTHOE YMHOKEHHUIO.
KomrionenTel  aelicTBui, CBsA3b  MexAy HuMH. [IpoBepka  pesyinbrara
apupmernyeckoro neicteus. llepeMecTuTenbHOE W COYETATENbHOE CBOMCTBA
(3aKOHBI) CIIOXKEHHSI W YMHOXEHUS, pacnpeoerumenbHoe C80UCMEo (3aKOH)
VMHOJNCEHUA.

Hcnonb3oBanue OykB 1j1s1 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA U 3aIUCH
CBOMCTB apr(pMETUIECKUX JTCHUCTBUM.

Jlenumenu u xpamwuvle uwucaa, pas3IOKEHUE HA MHOXUTENU. lIpocTeie wu
cocTtaBHbIe uucha. [lpusnaxu oerumocmu na 2, 5, 10, 3, 9. JleneHue ¢ oCTaTKOM.

Crenenb ¢ HaTypaJIbHBIM MTOKA3aTeNEM. 3alKUCh YMCIIA B BUJIE CYMMBIPa3psIHbIX
CJIaracMbIX.

UucnoBoe BbIpaXeHUE. DBpluuciieHHME 3HAYEHUM YMCIIOBBIX BBIPAXKECHUN;
MOPANOK  BBINIOJHEHUsS  JACUCTBUM.  MCnonp30BaHWE  NPU  BBIYMCICHUAX
MEPEMECTUTEIILHOTO U COYETATEILHOTO CBOMCTB (3aKOHOB) CIIOKEHUSI U YMHOXKECHUS,
PAcnpeoenumenbHo20 C8OUCMBA YMHONCEHUS.

Jpodu

[IpencraBienre o JOpoOW Kak CIocoOe 3amucud  4YacTH  BEJWYHWHBI.
OO0bikHOBeHHBIE pobu. [IpaBuibHBIE W HeNpaBWIbHBIE ApoOu. CMemanHas apoob;

L 3)_IGCL " Jajie€ KypCuBOM 0003HAYECHBI TEMBbI, U3YUCHHUC KOTOPBIX IIPOBOJAUTCA B O3HAKOMUTCIILHOM IUIAaHE. He,uaror
CaMOCTOATEJIBHO OIPCALCIIACT 00BeM n3y4aeMoro mMarepuaJia.

14



Ipe/iCTaBlIeHHe CMEIIaHHOM 1poOU B BUJI€ HETPABUIILHOMN APOOU U BBIJEICHHUE 1IEJION
YacTH YUClia U3 HENMpaBWIbHOU Apoou. M300paskeHue npodeit ToukaMu Ha YUCIOBOM
npsmoii. OcHOBHOE cBOWCTBO npobu. Cokpawernue opooeii. Ilpusedenue opoou x
HogoMmy 3HameHameno. CpaBHEHHUE IpOOEi.

CrnoxxeHue W BBIYMTAHUE JIpoOeil. YMHOXKEHUE U JieleHne Ipo0ei; B3auMHO-
oOpatHble 1podu. Haxoowcoenue wacmu yeno2o u yeno2o no e20 Yacmu.

Hecatnunas 3anuch apobeit. Ilpencrabienue necsITUYHOM 1poOW B BHJIE
00bIKHOBEHHOU. M300paxkeHne MeCATUYHBIX ApOOeH TOUKaMHU Ha YHCIIOBON IPSIMONA.
CpaBHeHHE IECATUYHBIX APOOEH.

Apudmernueckue AEHUCTBUA C  JACCATUYHBIMU  JApoOsimu.  Okpyenenue
oecsamuyHvlx Opooell.

Pemenne TeKCTOBBIX 32/1a4

Pelienrie TEKCTOBBIX 3a71a4 apu(PMETHUECKUM CIIOCOOOM. PeuieHue n1oeuveckux
3a0au. Pewenue 3a0au nepebopom 6cex 603M0o*CHbIX apuarnmos. VIconb30BaHue IPpH
pEIIeHUH 3a71a4 TaOJIHI] U CXEM.

Pemienne 3amad, coaepKallMX 3aBUCHUMOCTH, CBS3bIBAIONINE BEJIWYWHBIL:
CKOpOCTb, BpEMSI, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh. EMHUIIBI H3MEPEHUS:
Macchl, 00bEMA, IIEHBI; PACCTOSHUS, BPEMEHHU, CKOPOCTU. CBA3b MEXKIY €IUHHUIIAMU
U3MEPEHUS KaXK10W BEJIMYHHBI.

Pelienrie OCHOBHBIX 3aj1a4 Ha JPOOH.

[IpencraBienue JaHHBIX B BUJI€ TaOJIUII, CTOJIOYATHIX TUArpamMM.

Harasignas reomerpust

Harnsgueie npencraBieHus o Gurypax Ha IIIOCKOCTH: TOYKA, psiMasi, OTPE30K,
Jy4, yroJj, JIOMaHasi, MHOTOYTOJIbHUK, OKPYXHOCTb, Kpyr. Yroiu. [IpsMoii, OCTpbIi,
TYHOU U pa3BEPHYTHIE YTJIbI.

JlnmHa oTpe3ka, METPUUECKUE €IWHUILI JJIMHbBIL. JIJIMHA JIOMaHOW, EPUMETP
MHOTOYyToJIbHUKA. MI3MepeHne U MOCTPOCHHE YIJIOB C MOMOIIBIO TPAaHCIIOPTHPA.

Harnsinuele mnpencrtaBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK;
MPSIMOYTOJILHUK, KBaJpaT; TPEYTrOJbHUK, O pageHcmae gueyp.

N3o0paxxenne ¢uryp, B TOM 4YHCIE€ Ha Kieryatold Oymare. [locmpoenue
KOH@hueypayuii u3z yacmet NpsAMOU, OKPYHCHOCMU HA HETUHOBAHHOU U KIemuyamou
bymace. VIcionb30BaHNE CBOMCTB CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBaJIpaTa.

[lnomaas MpSAMOYToJIbHUKA W MHOTOYTOJIBHUKOB, COCTAaBJICHHBIX W3
MPSIMOYTOJIBHUKOB, B TOM 4ucjle (QUryp, M300pak€HHbIX Ha KJjeT4aTod Oymare.
Enuauniel nsmepenns mionaau.

Haenaonvie npeocmasnenusi o npocmpaHcmeeHHbix uaypax: npsamoy20ibHblll
napannenenuneo, Kyo, MHo2oepanHuku. M3oopasicenue npocmenuux MHO20SPAHHUKOS.
Pazeéépmxu xyba u napannenenuneda. Coszdanue mooeneli MHO20CPAHHUKOS (U3
bymazu, nposoIoKU, NIACMUIUHA U OD.).

O0vém npamoyeonvHo2o napaiieienuneoa, kyoa. Eounuyst uzmepenus oovéma.

6 KJIACC

Hamypanonvie uucna
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Apudmernueckre OEUCTBUS C MHOTO3HAYHBIMM HATypaJbHBIMH YHCIAMHU.
YuciioBble BRIPAKEHUS, MOPSAOK ACHCTBUHN, UCIIOJIb30BaHUE CKOOOK. Mcronb3oBanue
MpU BBIYUCIICHUSAX MEPEMECTUTEIIBHOTO M COYETATEIbHOIO CBOWMCTB CJIOKEHHS H
YMHOXEHHS,  pacnpeoeiumenbHo2o  ceoucmea  ymHoxcenus.  OKpyrieHue
HaTypaJbHBIX YHCEIL.

Jlenutenu U KpaTHbIC YHUCIIA; HAUOOAbUWUL 0OWUll Oenumenb U HaumMeHbulee
obwee kpamuoe. [enumocms cymmul u npoussedeHus. JleneHrue ¢ 0CTaTKoOM.

Jlpoou

OObIKHOBEeHHAs1 ApoOb, OCHOBHOE CBOMCTBO JApOOH, COKpalleHue apoOei.
CpaBHeHue U ynopsiiouuBanue ApooOeil. PelieHue 3aay Ha HaXOXKJEHUE YAaCTH OT
[EeJIoro M 1EeJIoro mo ero 4vactu. J[poOHoe uwMcio Kak pe3ynbTar JeleHUs.
[IpeacraBienue necATUYHON OpoOU B BUE OOBIKHOBEHHOW APOOM U BO3MOMXKHOCTD
MpeCTaBIeHUs] OOBIKHOBEHHOW NIpoOM B BHUAE AeCATUYHOM. JlecaTuuHbie npoOu u
MeTpuueckas cucteMa mep. ApudmeTudeckue ACHCTBUS U YHUCIOBBIC BBIPAKECHUS C
OOBIKHOBEHHBIMU U JIECATUUYHBIMU IPOOSIMHU.

OtHomenue. JleneHue B JaHHOM OTHOUIEHUU. Macwima6b, TPONOPIUSL.
[IprMmenenne mponopunii py PEMIEHUH 33/1a4.

[Tonarue npoueHTa. Beraucienue mporeHTa OT BEITUYUHBI U BEJIUYUHBI 110 €€
NPOLIEHTY. BhIpaskeHre MpPOLEHTOB JeCATUYHBIMH JpoOsmu. Pemienuwe 3amad Ha
NPOLIEHTHI. BrIpaskeHNE OTHOLLICHHS BETMYUH B MPOLIEHTAX.

Ilonoscumenvuvie u ompuyamenvHvle yucia

[TonoxutenbHble W OTpULATENbHBIE 4yucia. llenble uncna. Moodyns uucha,
eeomempuydeckas unmepnpemayus Mooy uyucia. V300paxkeHue uucen Ha
KOOPJIMHATHOU NPSIMOU. Hucnosvle npomericymru.

CpaBHenue uucena. ApudMeruueckue ACHUCTBUS C TMOJOXUTEIBHBIMU U
OTpHUIIATEILHBIMU YUCIIaAMHU.

[IpsiMoyroJsibHast cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHAThl TOUKH Ha
IJI0CKOCTH, abciucca u opauHata. [loctpoeHue Touek U puryp Ha KOOPAMHATHOM
MIJIOCKOCTH.

Bykeennuie eviparcenus

[Ipumenenue OyKB AJis 3alIMCHU MAaTEMaTUUYECKUX BBIPAKEHUN U TIPEITIOKEHUM.
CpoiicTBa apu(pMETUYECKUX JEHUCTBUN. bByK6eHHble 6blpadceHuss U YUCI08ble
noocmaroeku. ByKBEHHBIE pPaBEHCTBA, HAXOXKJIEHWE HEU3BECTHOTO KOMIIOHEHTA.
®opMmyibl; HOpMyIBl IEpUMETpPa U TUIOMIAA MPSMOYTOJIbHUKA, KBaJpaTa, 00béma
napainenenuneoa u Kyoa.

Pewenue mexcmosuwix 3a0au

Pemenue TeKCTOBBIX 3a/1a4 apuMETUIECKUM CIIOCOO0OM. Peuierue noeuieckux
3a0au. Pewenue 3a0au nepebopom 8cex 803MON*CHBIX 8APUAHMOE.

Pemiennie 3amau, conaepKamdx 3aBUCUMOCTH, CBSI3BIBAIONIUX BEJIUYUHBI:
CKOPOCTb, BPEMsI, paCCTOSIHHE; 1I€Ha, KOJUYECTBO, CTOUMOCTb; MMPOU3BOIUTEIIHLHOCTD,
BpeMsi, 00bEéM paboThl. EquHUIBI M3MEPEHMS: MacChl, CTOMMOCTH; PaCCTOSHUS,
BpEMEHH, CKOPOCTH. CBSI3b MKy €AMHUIIAMHU U3MEPECHUS KaK/I0M BEJIMUUHBI.

Pemienne 3amay, CBA3aHHBIX C OTHOIICHUEM, TPOMOPIIMOHAIIBHOCTHIO BEJTUYHH,
MPOIICHTAMU; PEIIEHUE OCHOBHBIX 3a/1a4 Ha IPpOOU U MPOIEHTHI.
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Oyenka u npukuoKa, okpyeieHue pe3yibmamd.

Cocmasnenue 6YK8EeHHbIX BbIPANCEHULL NO YCI08UIO 3A0AYl.

[TpencraBicHre MaHHBIX C IMOMOIIBI0 TaOmuI W jguarpamMMm. CtojOuaThie
JUarpaMMBbl: YTCHUE B IOCTPOCHHUE. UTeHHE KPYTOBBIX THarpamMM.

Haznaonaa zeomempus

Harnsaasle npeacTaBiieHus o GUrypax Ha IDIOCKOCTH: TOYKA, MPpsAMasi, OTPE30K,
Jyd, YToJ, JJOMaHast, MHOTOYT'OJIbHUK, YeThIPEXYTOJbLHUK, TPESYTOJIbHHUK, OKPYKHOCTB,
KpYT.

Bzaummoe pacnonosicenue 08yx npsamblx Ha NJIOCKOCMU, NAPalle/ibHble NpsSMble,
nepneHouKkyisaphvie npsmvle. VIsMepeHUe pacCTOSIHHM: MEXIY JABYMsI TOYKaMH, OT
TOYKH JIO TIPSAMOM; ITTHHA MapIIpyTa Ha KBaJIPaTHOW CETKE.

M3MepeHre W TOCTPOCHHE YIJIOB C TIIOMOIIBIO TPAHCIOPTHpPA. Buisl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIH, IPSIMOYTOJIBHBIH, TYTOYTOJILHBIN;
paBHOOCIPEHHBIH, PaBHOCTOPOHHUIA. YeThIpEéXyrobHUK, IPUMEPBI
YeTBHIPEXYTOJLHUKOB. [IpSAMOYTOJbHUK, KBaapaT: HCIOJIL30BAaHUE CBONCTB CTOPOH,
VTJIOB, TUArOHAIICH. M300padicenue ceomempuieckux gpueyp Ha HeluHOBAHHOU Oymaze
C UCNONL30BAHUEM YUPKYJIA, JUHEUKU, YeoabHUKa, mpancnopmupa. IloctpoeHus Ha
KJIeT4aTon Oymare.

[Tepumerp MHOTOYTONBLHUKA. [TOHATHE IIOMAAH GUTYPBI; €IUHUIIBI U3MEPCHHS
wioniaay. [TpubamkEHHOE N3MEpEeHHE IUIOMAAN GUTYpP, B TOM YUCIIC HAa KBAJAPATHOU
ceTke. [Ipubausicénnoe usmepenue OUHbL OKPYICHOCU, NAOUA0U KpYed.

Cummempusi: YeHmpaivbHas, ocesas u 3epkaivHas cummempuu. Ilocmpoenue
CUMMEMPUYHBIX Puyp.

Haeznsionvle npedcmasnenus o npocmpancmeenuvix gueypax: napajiieienuneo,
KyO, npusma, nupamudd, KOHYC, UYUIUHOp, wap u cepa. Hzobpadxicenue
npocmpancmeenHvlx gueyp. llpumepvt pazeépmox MHO20CPAHHUKOS, YUIUHOPA U
konyca. Cozdanue mooenell NpoCmMpancmeeHHvix ¢ueyp (u3z oymacu, nposooKu,
nAACMUIUHA U Op.).

Ilonamue o6wéma, eounuyvl uzmeperus obvéma. OObEM NPAMOY20NbHO2O
napannenenuneoa, Kyoa.
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I[TPUMEPHA PABOYA ITPOTPAMMA YUEBHOI'O KYPCA «AJII'EBPA». 7—
9 KJIACCBI

Henu n3yyeHusi yaeOHOro Kypca

AnreOpa sBJIS€TCS OJHMM M3 OMNOPHBIX KYpPCOB OCHOBHOM IIIKOJIBI: OHa
o0OecreuynBaeT M3y4yeHUE JPYruX AUCLIMIUIMH, KaK €CTeCTBEHHOHAY4YHOIrO, TaK H
T'YMaHUTAPHOTO IIUKJIOB, €€ OCBOCHUE HEOOXOIUMO JIJIs POJAODKEHUS 00pa30BaHus U
B IOBCEIHEBHOW >XM3HMU. Pa3zBuTHe y 0OydalomMXCSd HAYYHBIX MPEJICTaBICHUN O
IPOUCXOKIECHUN
U CYIIHOCTH ajireOpanyeckux aOCTpaKIui, CIoco0e OTpaKeHUs MaTeMaTUYECKON
HAyKOW SIBJICHWA W TIPOIIECCOB B MPHUPOJE W OOIIECTBE, POIM MaTEMaTUYECKOTO
MOJICJTUPOBAHUS B HAYYHOM IO3HAHUU U B MPAKTUKE CMIOCOOCTBYET (DOPMUPOBAHUIO
Hay4YHOTO MHUPOBO33PEHUS U KAYECTB MBIIUICHUS, HEOOXOIUMBIX IS aJlalTalluy B
COBpeMeHHOM Iu(poBoM oOmiecTBe. M3yueHue anreOpbl €CTECTBEHHBIM 00pa3oM
obecrieynMBaeT  pa3BUTHE  yMEHUS  HaOm0AaTh, CpaBHUBATh,  HAXOJUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHMUS, CIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JCHCTBUS U BBIBOJIBI, (POPMYIUPOBATH
yrBepkaeHus. OcBoeHue Kypca ainreOpbl 00ecleurMBaeT pa3BUTHE JIOTUYECKOTO
MBIIIJICHUSI OOYYaIOIIUXCS: OHU HCIOJNB3YIOT JEAYKTUBHBIE W HWHIYyKTUBHBIE
paccykJieHus, OOO0OIeHHEe U KOHKPETH3allhi0, a0CTparupoBaHUE U aHAJIOTHIO.
OOyuenue anrebpe MpearnoyiaraeT 3HAYUTENbHBIH O00BEM  CaMOCTOSITEIbHOMN
NESATEIPHOCTH  OOYYarOMIMXCs, TI03TOMY CaMOCTOSITEIbHOE pelieHue  3aaad
€CTECTBEHHBIM 00pa3oM SIBIIICTCS peanu3anueld JAesTeIbHOCTHOTO TMPUHIUIIA
00yueHwus.

B crpykrype mnporpamMmbl y4eOHOro Kypca «AmnreOpa» OCHOBHOW IIKOJIbI
OCHOBHOE MECTO 3aHUMAIOT COJEpKaTeIbHO-METOANYECKUE JUHUM: «Yucna u
BBIYUCIICHUSY; «AJIre0OpandecKue BhIpaKeHUs»; « Y paBHEHUSI U HEPABEHCTBAY;
«Dynkum». Kaxaas u3 3TUX COAepKaTeIbHO-METOIMYECKUX JIMHUNA PA3BUBACTCS HA
NPOTSHKEHUU TPEX JIET M3YyYEHMsI Kypca, €CTECTBEHHBIM O0pa3oM MeperuieTasich H
B3aMMOJICUCTBYS C JAPYTUMH €Tr0 JUHUSMU. B Xone n3yueHus Kypca o0ydaromumMes
OPUXOJIUTCS JIOTUYECKU pacCykAaTh, HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
S3bIK. B CBSI3UM ¢ 3TUM 11€51ec000pa3HO BKIIOYHUTH B MPOTpaMMy HEKOTOPHIE OCHOBBI
JIOTHKHU, IPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3Jiefibl MAaTEMAaTUUECKOTO 00pa30BaHus U
CHOCOOCTBYIOLIME  OBJAJICHUIO  OOy4YalOIIMMHUCS  OCHOB  YHUBEPCAJIBHOIO
MaTeMaTH4YECKOro s3bIKka. TakuM 00pa3oM, MOXKHO YTBEP)KIATh, UTO COJICPIKATEIbHON
U CTPYKTYpPHOM OCOOEHHOCTBHIO Kypca «AJredpay SIBISETCS €ro WHTErpUPOBAHHBIN
XapaKkTep.

Conepxanue JnuHUM «Yucna W BBIUMCICHUS» CIYXKXUT OCHOBOWM ISt
JNadbHEUIero M3y4eHUs MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHIO Yy OOyYaroOIIUXCS
JIOTUYECKOTO MBINIJIEHUS, (POPMUPOBAHUIO YMEHHS TOJIH30BATHCA AITOPUTMAMH, a
TaK)Ke€ TPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX ISl TOBCEIHEBHON
KU3HU. Pa3BuTHE MOHATHS O YKCJIE B OCHOBHOM IIKOJIE CBSI3aHO C PALIMOHAIBHBIMU U
HUPpAIMOHATFHBIMU YUCIaMHU, (POPMUPOBAHUEM MPEJCTABICHUN O JEHCTBUTEIHLHOM
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quclie. 3aBepllIeHNEe OCBOSHUS YHCIOBOM JINHUU OTHECEHO K CTaplleMy 3BEHY OOIIEero
o0pa3oBaHUs.

CopeprkaHue IByX alreOpandecKuX JIMHAN — « Are0pandecKue BIPaKEHU» U
«YpaBHEHUS U HEPaBEHCTBA» CHOCOOCTBYEeT (OPMUPOBAHUIO Yy OOYUYaAIOIIUXCS
MaTeMaTUYeCKOro anmnapara, HEOOXOAUMOro I pEelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX IPEAMETOB U IMPAKTUKO-OPUEHTHPOBAHHBIX 3aJa4y. B OCHOBHOM IIKOJIE
yueOHBI MaTepuan TpYIIUPYETCs BOKPYT pPaIllMOHATIBHBIX BhIpaKeHUil. Anredpa
JEMOHCTPUPYET 3HaUYECHNUE MATEMATUKHU KaK SI3bIKa JUIS IIOCTPOCHUSI MAaTEMAaTUYECKUX
MOJIeIel, ONMUCcaHMs MPOIIECCOB U SABJICHUH peanbHOro mupa. B 3amaum oOyueHus
anredpe BXOIAT TaKKe JaJbHEWIIEE pa3BUTHE AJITOPUTMHUUECKOIO MBIIUICHUS,
HEOOXOAMMOI0, B YaCTHOCTH, JUIsI OCBOCHHUS Kypca HMH()OPMATHKH, U OBJIAJCHHE
HaBbIKaMH JIEAYKTUBHBIX paccyxaeHuid. [IpeoObpazoBanue cHMBOIBHBIX (POPM BHOCUT
CBOM crnenuduueckuil BKJIaJ B pa3BUTUE BOOOpPaXKEHHs, CIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Conepxanue (QyHKIIMOHATBHO-TPA(UUYECKOW JIMHUM HAIIEJICHO HA MOJy4YeHUE
IIKOJIbHUKAMH 3HaHUA O (PYHKLIMSIX KaK BaKHEWIIEH MaTeMaTHYEeCKOW MOJAENU s
OMMCAHUSI U HUCCJENOBAHMS Pa3HO-00pa3HbIX MPOILIECCOB W SIBJICHUI B MPUPOJE H
oOuiectBe. M3yueHue »TOoro marepuana CrocoOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
YMEHHUs UCIIOJIb30BAaTh PA3JIUYHbIC BBIPA3UTEIIbHBIE CPEICTBA SA3bIKA MATEMATUKU —
CJIIOBECHBIEC, CHUMBOJMYECKHE, TIpaduueckue, BHOCUT BKIad B (QOpMHUpOBaHUE
IIPEACTABICHUM O POJIM MATEMATUKHU B PA3BUTUU LMBUIM3ALMH U KYJIbTYPBI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CormacHo yuyeOHOMY TulaHy B /-9 Kilaccax wu3ydaercss Y4YeOHBIH Kypc
«AnreOpa», KOTOPBI BKIIOYAET CIEAYIOIIME OCHOBHBIC Da3/eNbl COJNEPIKAHUSA:
«Yucna ©  BBIUMCICHUS», «ANTEOpanyecKue BBIPAXKEHUSN», «YPAaBHCHHS W
HEPaBEHCTBa», « DYHKIIUNY.

VYueOHbIN MJIaH HAa U3ydeHUe anredpbl B 7-9 Kiaccax OTBOJIUT HE MeHee 3
y4eOHBIX YacOB B HEJENIO B TEUEHHE KaXJOTo rojia oOy4eHHs, BCEro 3a TPU rojaa
oOyuenus — He MeHee 306 yuyeOHBIX 4acoB.

Copepxanue yueOHOro Kypca (1mo rogam o0y4eHmus)

7 KIIACC

Yucna u eviuucnenusn

PanuonanbHbie yuciaa

Jpo6u OOBIKHOBEHHbIE M JI€CSATHYHBIE, TEPEXOJ OT OAHOW (POPMBI 3amKcH
npobeit k gpyroi. IloHsTue palMoOHAIBLHOTO YKCIA, 3alHuCh, CpPaBHEHMUE,
YOOPSAOYMBAaHUE  pAllMOHAJIBHBIX  4ucel.  Apudmernyeckue  ACUCTBUS €
palMOHAIIBHBIMA YHMClIaMu. Pemenue 3amady U3 peaJbHOW NPAKTHKMA HA 4YacTH, Ha
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JpOOH.

CrerneHb C HaTypalbHBIM TIOKa3aTelieM: ONpelesieHue, MnpeodpazoBaHue
BBIPA)KEHHI Ha OCHOBE ONPEEICHUS, 3aIIUCh OOJIBIINX YHCET.

[Ipo1ieHThl, 3aMKuch NPOLEHTOB B BUAE APOOH U ApOOU B BUAE MPOLEHTOB. TpH
OCHOBHBIE 33/1a4d Ha MPOLEHTHI, PELICHHE 33]a4 U3 PEaIbHON NPAKTUKHU.

[IpuMeHEHUE  TNPU3HAKOB  JACIUMOCTH, Pa3JIOKEHUE HAa  MHOXKUTEIU
HATypaJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM  4HClIe TpsiMas W oOpaTHas
[IPONOPLIMOHAIBHOCTH.

Anzebpauueckue gviparicenus

[IepeMeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAKECHUS C MEpeMEeHHOU. JlomycTtumblie
3Ha4Y€HUsl NepeMeHHbIX. [IpencraBiieHre 3aBUCUMOCTH MEXKIY BEIMYMHAMH B BUJIE
(dopmyiibl. Berancnenus no gpopmynam.

[TpeoOpa3oBanre OYKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO PABHBIE BHIPAKEHUS,
npaBuia MnpeoOpa3oBaHUsl CyMM W MPOU3BEACHMI, MpaBuia PACKPBITUS CKOOOK U
MIPUBEJEHUS IOI00HBIX CIIaraeMbIX.

CBoliCcTBa CTENEHU C HATYpPaJIbHBIM I1I0KA3aTEIEM.

OpHowieHsl 1 MHOrowieHbl. CrteneHb MHOrodjaeHa. CioKeHUe, BBIYUTAHME,
YMHOXXE€HHE MHOTOYWIEHOB. POPMYJIBI COKPAIIEHHOTO YMHOKEHUS: KBAIPpAaT CYMMBI U
KBazpaT pasHocTH. PopMmyia pa3HOCTH KBaapaTOB. Pa3iiokeHrne MHOIOYJIEHOB Ha
MHOKHTEJIH.

Ypaenenusa

VYpaBHeHHE, KOpEHb YypaBHEHHUs, IMpaBWia IpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCUJIBHOCTb YPABHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM IEPEMEHHOM, YMCIO KOPHEW JMHEHHOIO
YpPaBHEHMS, PEIICHUE JIUHENHBIX ypaBHEeHN. COCTaBIEHNE YPAaBHEHUH IO YCIIOBHIO
3a1aun. Pemenne TekCTOBBIX 3a/1a4 ¢ MOMOIIBI0 YPABHEHU M.

Jluneiinoe ypaenenue ¢ 08yms nepemennvimu u e2o pagux®. Cucrema aByx
JVHEWHBIX YpPAaBHEHHW C JBYMsI IIEPEMEHHBIMU. PelleHue CcUCTEM ypaBHEHHM
croco0OM MOJICTaHOBKU. [IpuMephl pelieHrs TEeKCTOBBIX 3a/lad C MOMOIIBIO CUCTEM
YpaBHEHUM.

Koopounamot u ecpagpuxu. @ynkuyuu

Koopaunara Touku Ha npsMoi. UucnoBele MpomMexyTKu. PaccTosHre Mexay
JBYMSI TOYKaAMU KOOPJIMHATHOU MPSIMOM.

[MpssmoyromnpHas cucteMa koopauHat, ocu OX u Oy. AbGciucca u opArHATa TOUYKU
Ha KOOpJIMHATHOM TuiockocTu. [Ipumeps rpadukoB, 3agaHHbix popmynamu. Utenue
rpauKoOB peaJbHbIX 3aBUCUMOCTEH.

[Monsitue pynkum. ['paduk Gynkimmu. CroiictBa dhynkiwmil. JInneiinas GyHKIus,
e€ rpaduk. I'paduk pyukimu y = KX + b. I paguueckoe pewenue nunetinvix ypasnenui
U cucmem JUHEUHbIX YPAGHEHUII.

2 3)_IGCL " fajie€ KypCuBOM 0003HaYEHBI TEMBbI, U3YUCHHNC KOTOPLIX NPOBOJAUTCSA B O3HAKOMUTEJIILHOM ILJIaHE. Heaaror
CaMOCTOATEJIBHO OIPCALCIIACT 00BeM n3y4aeMoro mMarepuaJia.
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8 KJIACC

Yucna u eviuucnenusn

KBagpatHbeiii KopeHb W3 uyucna. [louamue 006 uppayuoHarbHOM YUcCe.
Hecamuunvie npubnudicenus uppayuoHanvHuix yucen. CBOMCTBa apu(METHUECKUX
KBaJPAaTHBIX KOPHEH M MX MPUMEHECHHE K TIPEOOPa30BAHUIO YHCIOBBIX BHIPAKECHUN H
BBIUHCIICHUAM. /[elicmeumenvHbvle Yucia.

CremneHb ¢ UeIbIM MTOKa3aTeNneM U €€ cBoricTBa. CTaHmapTHAs 3alKCh YNCTA.

Anzebpauueckue gviparicenus

KBagpaTHbIil TpEXUIEH; pa3oKeHUE KBAAPATHOTO TPEXUIEHA HA MHOKHUTEIH.

Anrebpandeckast 1po0b. OCHOBHOE CBOMCTBO alreOpanvyeckoi IpoOu.
CnoxxeHuve, BBIYUTAHUE, YMHOXEHHE, JCJIeHHE anreOpandyeckux  ApoOeil.
PanronanbsHbie BhIpaXEHUS U UX MPE0Opa3OBaHHUE.

Ypasnenus u nepasencmea

KBagpatHoe ypaBHeHHe, popMylia KOpHEH KBaJpaTHOIO ypaBHEHUs. 1eopema
Buema. Pemenne ypaBHEeHHM, CBOIAIINXCA K TUHEWHBIM U KBaApaTHbIM. [IpocTenmme
IpOOHO-pallMOHAIbHBIE YPABHEHHUS.

I'paguueckas unmepnpemayus ypagnenuii ¢ 08yMs NEPEMEHHLIMU U CUCHEM
JIUHEUHbIX VPAGHeHUll ¢ 08yMsa nepemenHvimu. lIpUMepbl peElIeHUs CHCTEM
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Periennie TEKCTOBBIX 3aj1a4 aNreOpanyeckuM CIiocoOOM.

HucioBble HEPABEHCTBA U UMX CBOMCTBA. HepaBEHCTBO C OJHOW IEPEMEHHOM.
PaBHOCUIIBHOCTH HepaBeHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTteMbl TMHENHBIX HEPABEHCTB C OJHON EPEMEHHOM.

Dynkyuu

[Tonsitue Pynkiuu. O61acTh ONpEIETCHUS K MHOKECTBO 3HAUCHUN (YHKIIUU.
Cnoco0bl 3a1anust QyHKLIHM.

I'padux dbynkuuu. Urenue cBoilcTB pyHKUMU 1o €€ rpaduky. [Ipumepsl
rpa@ukoB (QYHKIHA, OTPaXKAIOIIUX peaJbHbIE MPOIIECCHI.

@DyHKIMY, OMNHCHIBAIOIIME TMPSIMYI0 UM OOpaTHYH MPOIMOPIHOHAIBHBIC
3aBUCHMOCTH, MX rpaduku. Oyukuu y = X%,y = X3,y = N J;. I'paguueckoe

peuleHue ypasHe Uil u cucmem ypagHeHui.

9 KJIACC

Yucna u evivucienusn

JlecTBUTEIBbHBIE YHCJIA

PannonanpHbIe YUCHA, UPPAUUOHATbHBIE YUCAA, KOHEUHble U OeCKOHeuHble
oecsmuuHvle Opodbu. Muodcecmso OelicmeumenbHblX Yucell, 0eliucmeumesibHvlie YUCid
Kak beckoHeunble decamuynvie Opobu. B3aumno 00HO3HAUHOE COOMBEMCMBUE MENCOY
MHOHCECMBOM OCliICMBUMENbHBIX YUCET U KOOPOUHAMHOU NPSIMOILL.

Cpasnenue  OelicmeumenvHbvlX — uucel, dapu@memuyeckue OeuUcCmeus ¢
oelcmeumenbHbiMU YUCIAMU.

N3mepenusi, NpudIHKeHUsA, OLIEHKHN
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Pa3mepbl OOBEKTOB OKPY’KAIOIIETO MHpPA, AJIUTEIBHOCTh IIPOLIECCOB B
OKPY’KAIOILIEM MHpE.

[TpubnmkEéHHOEe 3HAUYEHHE BEJIMYMHBI, TOYHOCTH MpHOIIMKeHusa. OKpyrieHue
yucen. [Ipuknaka u oneHka pe3ysbTaTOB BEIYUCICHUM.

Ypasenenusa u nepasencmea

YpaBHeHuUs ¢ OTHOM NepeMEeHHOM

JInnerinoe ypaBHeHuE. Pelienue ypaBHEHUM, CBOSIINUXCS K JIUHEHHBIM.

KBagpatHoe ypaBHeHue. PenieHne ypaBHEHHM, CBOISAIIMXCA K KBAJPATHBIM.
bukBanpatHoe ypaBHeHuE. [Ipumepsvl peuieHus ypasHeHul mpemvel U 4emeepmou
cmenemnel pasiodHceHuem Ha MHONCUMENU.

Pemmenne npoOHO-palnOHATBHBIX YPaBHEHUH.

Pelienne TeKCTOBBIX 3a/1a4 aareOpandeckuM METOI0M.

Cucrembl ypaBHeHH I

VYpaBHeHUE C IBYMs NEpeMEHHbIMU U ero rpaduk. PemieHue cucrteM ABYX
JMHEWHBIX YPAaBHEHUM C JBYMs IIEpEMEHHBIMU. PelieHue cucTeM IByX YpaBHEHUU,
OJIHO U3 KOTOpBIX JMHEHHOE, a Jpyroe — BTOpoill creneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHHUM C IBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aJireOpaniyeckKuM CIIOCOOOM.

HepaBencrBa

HucnoBeie HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OJHOM NEepeMEHHOU. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OAHOW mepeMeHHOW. KBanpaTHble HepaBeHCTBa.
I'paduueckas uHTEprnperanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYyMs
[IEPEMEHHBIMH.

Dynkyuu

KBagparuunas dyukuus, e€ rpaduk u cBoiictsa. [lapabona, koopauHaThI
BEPIIMHBI TapadOoIbl, 0Cb CAMMETPHUH MAapadOJIbL.

['paduku byHKITHIA: y = kx, y = kx + D, y= X2
y = (X, Y= 'ouux cBoiicTsa.

X

Yucnoewvie nocnedogamenbHocmu

Omnpenesnenue ¥ criocoObI 3aJaHUS YUCJIOBBIX MOCIEA0BATEIbHOCTEH

[loHsiTHE YMCIOBOW MOCIEIOBATENBHOCTH. 3aJaHuE IOCIEA0BATEIBHOCTH
peKyppeHTHO# (hopmyIioi u popmyIoit N-ro yeHa.

ApudmMeTHyecKas U reoMeTpuyecKasi Nporpeccum

ApudmeTrnueckass U reomeTpuyeckas mporpeccur. Popmyasl N-ro WieHa
apu(pMETHIECKON ¥ TeOMETPUUECKOU MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

Hzobpadsxcenue unenos apugmemuueckou u 2eoMempudeckol npocpeccuil
MOYKAMU HA KOOPOUHAMHOU NaocKocmu. JIuneumvlli U IKCHOHEHYUANbHBIL POCHI.
Croorcrvle npoyenmui.
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I[TPUMEPHA PAGOYA ITPOTPAMMA YUEBHOI'O KYPCA «'EOMETPUS».
7-9 KIIACCBI

Henu n3yyeHusi yaeOHOro Kypca

O6mue uenu uzydenus yueoHoro kypca «I'eomerpusi» npeacrasiensl B [IOOI1
OOQO. Onu 3akiarOyarOTCs, MPEXKIAE BCErO0 B TOM, YTO HAa YpOKax TIeOMETpUHU
oOydJaronuiicss y4uTCs MPOBOJUTH JIOKA3aTEJIbHBIE PACCYXKIECHHS, CTPOUTH
JIOTUYECKNE YMO3AKIIOYEHUs, JOKa3blBaTh HMCTUHHBIE YTBEPKICHHS MU CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, IIPOBOJHUTH PACCYKJICHHUS «OT MPOTHUBHOIO», OTINYATh
CBOMCTBa OT MPHU3HAKOB, (QOpMyIHpOBaTh OOpaTHbIC YTBEepxkicHUs. B 00yueHun
YMEHHUIO pacCykJaTb COCTOUT Ba)XHOE BOCIHTATEIBHOE 3HAYECHHUE H3YyYEHUS
r€OMETPUH, IPUCYIIEE UMEHHO OTEYECTBEHHON MaTEMaTHUYECKOM MIKOJIE.

BTopoii 1enpi0 H3ydeHUsS] TEOMETPUM SIBJISIETCS HCIIOJBb30BAHUE €€ Kak
WHCTPYMEHTA TPU PEUICHUM KaK MaTEeMaTHUYECKUX, TaK U MPAKTUYECKUX 3ajady,
BCTPEYAIOLIUXCS B PEAJTBbHOM )KU3HU. DTOMY COOTBETCTBYET BTOpAsl, BHIYMCIUTEIbHAS
JUHUS B M3YYEHUM TE€OMETpUU B MIKoJe. I 3TOro y4uTel0 peKOMEHAYeTCs
noaAOUpaTh 3aJayd MPAKTHYECKOro XapakTepa JJisi pacCMaTpPUBAEMBIX TEM, YUUTh
00y4Jaronuxcsi CTpOUTh MaTEMAaTUYECKUE MOJIEIH PEaNbHBIX KU3HEHHBIX CUTYAIIH,
IPOBOJNTH BBIYMCIIEHUS W OLEHHMBATh aJI€KBAaTHOCTh IOJYYEHHOTO PE3YJIbTaTa.
KpaitHe BaxkHO mNOMYEPKMBATH CBSI3M TEOMETPUHU C JIPYTHUMHU [PEIMETAMH,
MOTUBUPOBATh HMCIOJB30BaTh OINPEICICHUS TEOMETPUUYECKUX (UTYp U TOHSTHUH,
JIEMOHCTPUPOBATH IPUMEHEHHUE TIOJyUCHHBIX YMEHUHN B PU3UKE U TEXHUKE. DTH CBSI3U
HauOoJee ApKO BUAHBI B TeMaxX «BekTtops», « TpUroHoMeTpruieckue COOTHOIIICHUSY,
«Meton koopauHat» u «Teopema ITudaropay.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo ywebHOMYy IUIaHy B /-9 Kiaccax u3ydaercs Y4YeOHBIH Kypce
«['eomeTpus», KOTOPBIN BKIIOYAET CIEAYIOUIME OCHOBHBIC pa3leibl COJEPIKaHUS:
«I"eomeTrpuueckue pUrypsl 1 uX CBOMCTBaY, «/3MepeHne reoMeTpUIECKUX BETUINHY,
a Takke «JlekapToBbI -KOOpAWHATHI Ha TUIOCKOCTH», «BekTopwr», «/IBrmxkeHUs
iockoctu» U «IIpeoOpazoBanust mogo0us.

VY4eOHbIi TUIaH npegycMaTpUBaeT U3ydYeHUE MeOMETPUM Ha 0a30BOM YpPOBHE,
UCXOJIs N3 HEe MeHee 68 yueOHbIX YacoB B y4eOHOM IOy, BCETO 3a TPH rojia 00y4eHus
— He meHee 204 yacos.

Conep:xkanue y4eOHOro Kypca (1mo rogam o0y4eHus)

7 KIIACC

Hauvanbuble noustus reomerpun. Touka, npsmas, OTPE30K, JIyd. YToJ. Buuasl

23



yriaoB. BeprukanbHble H  CMexHBIE YIubl. buccexkrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [IapaynensHoCTh U NEPIEHANKYIIPHOCTD IPSIMBIX.

Cummempuunvie ueypor. Ochosnvie ceoticmea oce6oli cummempuu®. IIpumepsl
CUMMETPHUH B OKPYKAIOILIEM MUPE.

OcHogHble nNOCmpoeHUs ¢ NOMOWBIO YUPKYIA U TUHEUKU.

TpeyronsHuk. BeicoTa, Mequana, OuccekTpuca, ux cBoiicTBa. PaBHoOepeHHBIN
Y PaBHOCTOPOHHUM TPEYTOJIbHUKU. HepaBeHCTBO TpeyroJbHUKA.

CBoiicTBa U MpU3HAKHU PaBHOOEIPEHHOTO TpeyroiabHuKka. [Ipu3naku paBeHcTBa
TPEYTOJIBHUKOB.

CBolicTBa M NPU3HAKU MApPaJUIEIBHBIX NpAMBIX. CyMMa yIiIOB TPEyroJbHHUKA.
Breninue yriel TpeyroyibHUKA.

[IpssMoyrosibHbI ~ TpeyrosbHUK. CBOICTBO MEAUaHbl MNPSIMOYTOJIBHOTO
TPEYroJbHUKA, MPOBEAEHHON K rurnorenyse. [Ipu3sHaku paBeHCTBA MPSAMOYIOJBHBIX
TpeyroiabHUKOB. [IpsMoyroiabHbIi TpeyronbHUK ¢ yriom B 30°.

HepaBeHCTBa B TEOMETPUU: HEPABEHCME0 MPEY20AbHUKA, HEPABEHCTBO O JUINHE
JOMaHOH, TeopemMa © OonblieM yriae U OoJbLIe CTOPOHE TPEYroJbHUKA.
IleprieHIMKYJISAp ¥ HAKIIOHHAS.

l'eomempuueckoe mecmo mouex. buccekrpuca yriia u CEpeIUHHBIN
IIEPIIEHIUKYJIAP K OTPE3KY KaK T€OMETPUYECKHAE MECTA TOUYEK.

OKpy»HOCTb U KpPYT, XOpJa U AUaMeTp, UX CBOKMCTBA. B3anMHOE pacronoxeHue
OKpPY’KHOCTH M mpsiMou. KacarenpHas M cekymas K OKpPYXKHOCTH. OKpyKHOCTD,
BIIMCaHHAas B yroJy. BnimcanHas u onMcaHHasi OKPY>KHOCTH TPEYTOJIbHHKA.

8 KJIACC

Yeroeipéxyronpauku. [lapauienorpaMM, €ro npu3Haku U CBOMCTBA. YacTHbIe
clyyad TapajuiesiorpaMMoB (TIPSMOYTOJIBHUK, pOMO, KBaapar), MX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKasg Tpamnemnusi, €€ CBOHCTBA M MPU3HAKHU.
[IpssmoyrosibHast Tpanenus.

Memoo yosoenus meouanwl. llenmpanvras cummempust.

Teopema Daneca u meopema o nponopyuoHaivHvlx ompeskax. CpeHUE JINHUU
TPEYTOJIbHUKA U Tpaneuuu. [lenmp macc mpey2oibHuxa.

Ilooobue mpeyeonvuukos, koappuyuenm noooodus. Ilpusnaxu noooodus
mpey2onbHuxkos. llpuMeHeHune moo0us Mpyu peieHuy MPaKTUIECKUX 3a/1a4.

CpoiicTBa Miomanel reomerpuyeckux ¢uryp. DopMynbl i TIIOMIATU
TPEYroJibHUKa, MapajuiesiorpaMma, pomOa u Ttpaneuuu. OTHOUICHUE TUIOMIAICH
MOo00HBIX (HUTYP.

Brruncnenne miuomaned TPeyrojJbHUKOB U MHOTOYTOJIBHMKOB HA KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
MPaKTUYECKUX 3a/1aY.

CuHyc, KOCUHYC, TaHT€HC OCTPOr0 yrjia NPsIMOYTOJBHOIO TPEYroJibHUKA.

3 3)_IGCL " Jajie€ KypCcuBOM 0003HAYECHBI TEMBbI, U3YUCHHUC KOTOPBIX IIPOBOJAUTCA B O3HAKOMUTCIILHOM IUIAaHE. He,uaror
CaMOCTOATEJIBHO OIPCALCIIACT 00BeM n3y4aeMoro mMarepuajia.
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OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHOMeTpuyeckue (PyHKIIMU YIIIOB
B 30°, 45° u 60°.

BriucaHHble ¥ LIEHTPAJIbHBIC YTJIbI, YTOJI MEXKIY KacaTeIbHOW U XOPAOU. YTIIbI
MEXKJy XOpAaMU U CEeKylMMH. BriucaHHbIE W ONUCAHHBIC YETHIPEXYTOJbHUKHU.
B3anMHoe pacronoxenue AByX OKpyxkHocTeil. Kacanme okpyxHocteir. OO6rmme
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocunyc, TaureHc yrio ot 0° 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO. POPMYIIbI IPUBEACHUS.

Pemenne tpeyrosbHuKOB. Teopema KOCMHYCOB M T€OpeMa CUHYCOB. Pemenue
IIPAKTUYECKUX 3a/1a4 C UCIIOIb30BaHUEM TEOPEMBI KOCUHYCOB Y TEOPEMBI CHHYCOB.

IIpeobpaszosanue noooodus. [looobue coomeemcmeentbix 21eMeHmMO8.

Teopema o npoussedeHuy OMpe3K08 Xo0po, meopemul 0 NPOU3BEOEHUU OMPE3KOE
CeKywux, meopema o Keaopame KacamebHOlI.

Bektop, gnuHa  (MOIyNb) — BEKTOpa,  COHAINpPABIECHHBIE  BEKTOPHI,
ITPOTUBOITIOJIOKHO HANPABIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTH BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpaluy Haa BeKTopamu. PasznokeHue BeKkTOopa IO  JIBYM
HEKOJUIMHEApHbIM BekTopaM. KoopauHatel BekTOpa. CKalspHOE IPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE JUIS1 HAXOKICHHS INIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. YpasHenus npsamor N OKPYKHOCTH B
KOOPAMHATAX, MEPECEYEHUE OKPYKHOCTEM M NPSAMBIX. METOI KOOpAMHAT U €ro
IIPUMEHEHHUE.

[IpaBunibHBIE MHOTOYTOJIBHUKU. JlJIMHA OKPYKHOCTHU. ['pangycHas u paauaHHas
Mepa yrJia, BRBIYMCIEHUE JUIMH IyT OKpYyKHOCTel. [Inomans kpyra, ceKTopa, CErMeHTa.

Heuoicenua nnockocmu u euympenHue cummempuu ¢ueyp (d1emenmapHule
npeocmasnenus). Ilapannenvuviii neperoc. Ilosopom.
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ITPUMEPHA PABOYAS ITIPOI'PAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTUKA» 7-9 KIIACCBI

Heaun n3yyeHusi yaedOHOro Kypca

B coBpemeHHOM IU(PPOBOM MUPE BEPOSATHOCTH U CTATUCTUKA MPUOOPETAIOT BCE
OO0JIBIIYI0 3HAYUMOCTb, KaK C TOUYKH 3PEHUS MPAKTUUYECKHUX MPHIOKEHUN, TaK M UX
ponu B oOpa3zoBaHuu. Kaxxplil 4eI0BeK MOCTOSHHO MPUHUMAET PEUICHHUS] Ha OCHOBE
MMEIOIIUXCA Y HETO JTaHHBIX. A JIsi 000CHOBAHHOTO MPUHATHUS PEIICHUS B YCIOBUSIX
HEJOCTaTKa WM U30bITKa HH(OpMaNMM HEOOXOAMMO B TOM YHCIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUECKOE MBIIIIeHHE. IMEHHO Mo3ToMy
OCTPO BCTaja HEOOXOTUMOCTh C(HOPMHPOBATH Yy OOYYAIOIIUXCS, B TOM YHCJC
oOyuatomuxcst ¢ 3[1P, ¢yHKUIMOHAIBHYIO T'PaMOTHOCTh, BKJIIOYAIOIIYI0 B ceOs B
KauyeCTBE HEOTHEMJIEMOM COCTABJISIOLIEH YMEHHE BOCHPHHHMATh W KPUTHYECKH
aHAJIM3UPOBATh MH(POPMALUIO, IPEJICTABICHHYIO B Pa3IUYHbIX (QopMmax, MOHUMATh
BEPOSITHOCTHBIM ~ XapakTep MHOIMX PpEAJBHBIX IIPOLIECCOB M  3aBUCHMOCTEH,
IPOU3BOJUTH IPOCTEMUIINE BEPOSTHOCTHBIE PACUYETHl. 3HAKOMCTBO C OCHOBHBIMU
OpUHLKIIAMU cOOpa, aHallu3a U MPEACTABICHUS TaHHBIX U3 Pa3Iu4HbIX chep KU3HU
oO11ecTBa U ToCy1apcTBa MPHOOIIAaeT 00yUyarouXcs K 001ECTBEHHBIM HHTEPECaM.

B crpykrype mnporpaMmbl ydeOHOro Kypca «BeposTHOCTb M CTAaTHCTHKA»
OCHOBHOM IIKOJIbI BBIICJIEHBI CIEAYIOIINE COAEPKATEIbHO-METOJUYECKUE JINHUN:
«IIpencraBieHre JAaHHBIX U ONUCATENbHASI CTATUCTUKAY; «BEepOATHOCTEY»; « DNIEMEHTHI
KOMOUHaTOpuKn»; «BBegenue B Teoputo rpadosy.

Copnepxxanue nuaun «lIpeacraBieHre NaHHBIX U ONUCATENbHAs CTATUCTHKA»
CITY>KUT OCHOBOM 71 POpMHUPOBAHUST HABBIKOB PabOTHI ¢ MHPOpMAIIUEH: OT YTCHUS U
UHTEpIpeTaund MHGOpMaluu, NPEICTaBICHHON B TaOiauIax, Ha AMarpaMMax u
rpadukax g0 cOopa, MNpEACTABICHUS M aHajdu3a JaHHBIX C HCIIOJIb30BAHUEM
CTaTHUCTUYECKUX XapaKTePUCTHK CPEeJHUX W pacceumBaHus. Pabortas ¢ JaHHBIMH,
oOyuatomuecs: ¢ 3IIP yyarcst cunTeiBaTh U MHTEPIPETUPOBATH JaHHBIC, BbIIBUTaTh,
apryMEHTUPOBaTh M KPUTUKOBATH MPOCTEHIIME THUIIOTE3bl, PA3MBIIUIATH HAJ
(akTopaMu, BBI3BIBAIOIIMMU HM3MEHUYMBOCTh, M OIICHMBaTb WX BIMSHHUE Ha
paccMaTpUBaEMbI€ BEITMYHUHBI U IIPOLIECCHI.

NHTyUTHBHOE TPEACTABIEHUE O CIy4YalHOW W3MEHYMBOCTH, HCCIEIOBAHUE
3aKOHOMEPHOCTEN U TEHACHUMI CTAHOBUTCS MOTUBHPYIOLIEH OCHOBOW JIJI1 N3YYEHUS
TEOPUHU BEpOATHOCTEH. bosbioe 3Haduenue s ooydaromuxcs ¢ 3IIP 31eck uMmeror
MIPAaKTUYECKHUE 3aJaHHsI, B YACTHOCTH ONBITHI C KJIACCUYECKUMHU BEPOSITHOCTHBIMU
MOJEIISIMH.

[TonsiTue BEpOSTHOCTHM BBOAUTCS Kak Mepa MpaBAoONoaoOus ciay4yailHOTo
coObrtust. [Ipu uzydenun kypca obydqaroruecs: ¢ 3I1P 3nakomsTcs ¢ mpoctedmmmMu
METO/IAMH  BBIYMCIICHUS  BEPOATHOCTEH B  CIy4alWHBIX 3KCHEPUMEHTaxX C
PAaBHOBO3MOXHBIMH  AJIEMEHTapHBIMU ~ HMCXOJAaMH, BEPOSITHOCTHBIMU 3aKOHAMHU,
NO3BOJISIIOIIMMU  CTaBUTh M peniath Oojee ClokKHbIE 3adadud. B Kypc BXOAST
HayaJIbHbIE MPEJCTaBICHUS O CIy4YallHbIX BEJIMYMHAX M WX  YHUCJIOBBIX
XapaKTEPUCTUKAX.
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Taxxe B paMKax 3TOro Kypca OCylCCTBIIACTCA 3HAKOMCTBO 06yqa}oumxc;1 C
3I1P C MHOXXCCTBaMH )41 OCHOBHBIMH orcpanusaMn Hal MHOXCCTBaMU,
pacCMaTpuBarOTCa IMIPUMECPbI IMPHUMCHCHUA i1 PCHICHHUA 3a/a4, a TaKXke
HCIIOJIB30BaHUS B APYITHX MATCMATUICCKUX KypCax U yqe6Hbe npeamMceTax.

MecTo y4eOHOro Kypca B yueOHOM IJIaHe

B 7-9 kmaccax m3ydaercs Kypc «BepOSTHOCT M CTAaTUCTHUKA», B KOTOPBIU
BXOmAT paszaenbl: «lIpencraBieHWe JaHHBIX W ONHUCATEIbHAs CTATHCTHKAY;
«BeposaTHoCThY; «DMeMeHThl KOMOMHATOPUKINY; «BBeaeHue B Teopuio rpadoBy.

Ha u3ydeHne maHHOTO Kypca OTBOAMT 1 y4eOHBIH Yac B HEJCIIO B TCUCHHUC
KaxxJ10ro roga ooyueHus, Bcero 102 yueOHbIX Haca.

Coaepxanue yueOHOro Kypca (1mo rogam o0y4eHmus)

7 KIIACC

[IpencraBnenne MaHHBIX B BHJE TaOJHII, AUArpaMM, TpadukoB. 3amoaHCHHUE
Ta0JIUI, YTEHUE U OCTPOCHUE TUarpaMm (CTOJOMKOBBIX (CTOJI0OUYATHIX) U KPYTOBBIX).
Urenne rpadMKoB peaabHBIX MporeccoB. M3Biedenne nHGpoOpMauu U3 aUarpamm u
TaOJINII, MCITOTH30BAHNE U MHTEPIIPETAIINS JaHHBIX.

OmnucarenpHas CTAaTUCTUKA: cpefaHee apu(PpMETHIECKOEe, MEIHMaHa, pa3Max,
HanOoJblllee W HaWMEHbIee 3HA4YCHWS Ha0opa YHCIIOBBIX MaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

Cryuatinelii sKkcnepumenm (onvim) u ciyyatiHoe coovimue. Beposmnocms u
yacmoma. Ponb Manoseposmuulx u npaxmuyecku 00CMoBepHbuIX COObIMULL 8 NPUPoOe
u 6 obwecmse. Monema u uzpanbHas KOCMb 6 Meopul 6epoMHoCcmel”.

I'pagh, eepwuna, peopo. Cmenenv eepuwiunvi. Hucno pédep u cymmapuas
cmeneHb eepuiut. Ilpedcmasnenue o ceaznocmu epaga. Llenu u yuknvl. [lymu 6
epaghax. O6x00 epaga (3irepos nyms). [Ipedcmasnenue 06 OpUEHMUPOBAHHOM
epaghe. Pewenue 3a0au ¢ nomowvbto 2pagos.

8 KJIACC

[IpencraBnenne JaHHBIX B BUJIE TAOJIUII, AUATPaMM, TpadUKoB.

MHOX€eCTBO, DJJIEMEHT MHOXECTBa, MOJMHOXecTBO. Omnepauuu  Haja
MHOXEeCTBaMU: 00bEIUHEHUE, MepeceueHue, qonoHeHue. CBONWCTBa ornepanuii Ha
MHOECTBaMHU: MIEPEMECTUTENBHOE, COYETaTEeNIbHOE, pacInpenenuTenbHOE,
BKIIOUeHMs. Vcrionb3oBanre rpaduueckoro mpeacTaBICHUsI MHOXKECTB JIJIsI OTIMCaHUS
peabHBIX MPOLIECCOB U SIBJICHUM, ITPU PEIICHUU 33/1a4.

Uszmepenue pacceusanus oannuvix. [ucnepcusi u cmamoapmHoe OMKIOHEHUe

4 3)_IGCL " Jajie€ KypCuBOM 0003HAYECHBI TEMBbI, U3YUCHHUC KOTOPBIX IIPOBOJAUTCA B O3HAKOMUTCIILHOM IUIAaHE. He,uaror
CaMOCTOATEJIbHO OIPCALCIIACT 00BeM n3y4aeMoro mMarepuaJia.
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YuUC108bIX HAOOPOS. [uazpamma pacceusanus.

OnemeHTapHble COOBITUS  ciydaiiHoro ombita. ChydaliHble  COOBITHS.
BepositHocT coObITHI. OTBITEI ¢ PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMH.
Crnyyaitabiii BBIOOp. CBSI3b MEKIYy MAJIOBEPOATHBIMHA M MIPAKTHYECKH JTOCTOBEPHBIMU
COOBITUSIMH B TIPUPOJIC, OOIIECTBE U HAYKE.

Hepeso. Ceoticmea 0epesbed: eOUHCMBEHHOCHb NYMU, CYWeCmB8o8anue sUcyell
BEPUIUHDBL, CB53b MEJHCOY UYUCTIOM Sepuun U duciom péodep. Ilpasuno ymuodcenus.
Pewenue 3a0au ¢ nomowwro epaghos.

Ilpomusononoscnvie coovimus. [uacpamma Oinepa. Obvedunenue u
nepeceuenue  coovimuti. Hecoemecmuvie  cobvimus.  Dopmyna — ClOAHCEHUS
gepossimHocmelu. Ycnosnaa eeposmuocmo. Ilpasuno ymnoowcenus. Heszasucumoie
coovimus. I[Ipedcmasnenue sxcnepumenma 6 e6ude oepesa. Pewenue 3aoau Ha
HAaxodicOeHue 6eposmHoCmell C HOMOWbI0O Oepea CIYUAlHO20 OdKCNepuMeHma,
ouazpamm Diinepa.

9 KVIACC

[IpeacTaBienue qJaHHBIX B BUJE TaOIUII, JUArpaMm, TpauKoB, UHTEPIIPETAIIIS
JaHHBIX. UTeHUE U mocTpoeHue Talaull, AuarpamMm, rpa)ukoB MO peaabHbIM JaHHBIM.

IlepectanoBku u (¢akropuan. CodyeTaHuss U YUCIO COYETaHUH. IpeyeonbHux
llackana. Pemenue 3a1a4 ¢ UCMOJIb30BAHUEM KOMOMHATOPUKH.

l'eomempuueckas eeposmuocmo. Cnyyaiinviii 86100p MOYKU U3 ueypsl Ha
NJIOCKOCMU, U3 OMPe3Ka U U3z 0y2u OKPYHCHOCMU.

HcnbiTanue. Ycnex u Heygaya. Cepusi ucnbIiTaHui 40 niepBoro ycnexa. Cepust
ucneiTanuii bepaysum. BeposTHOCTH COOBITHI B cepyu UCTIBITaHUN bepHyuim.

CnydailHasg BeIMYMHA W paclpelie]ieHne BEpOSITHOCTEH. MaremaTudyeckoe
OKHMAaHue U aucnepcens. [Ipumepsl MaTeMaTHYECKOTO 0KUIAHNS KAK TEOPETUIECKOTO
CpPEIHEr0 3HAYEHUS BEIMYUHBL. MaTeMaTHYECKOE OKUAAHUE U TUCTIEPCHUS] CITyHaHOMN
BEJIMYMHBI «YHCJIO YCIIEXOB B CEPUM UCTIBITAHUN bepHyum».

[Tonarue o 3akoHe OOJbIIMX yuced. M3mMepeHue BEpOSITHOCTEH C MOMOIIbIO
yacToT. Posib 1 3HaueHune 3akoHa 0OJIbIINX YHCEN B MPUPOJIE U OOIIECTBE.

IIpuMepHBbIe KOHTPOJILHO-U3MEPHUTEIbHbIE MATEPHUAJIbI

[IpoBeneHNE OLEHKH JOCTHXKEHHMM IUIAHUPYEMBIX pE3YyJbTaTOB OCBOCHHUS
y4eOHOTro MpeAMeTa IPOBOJUTCS B (POPME TEKYILIETO U PyOEKHOTO KOHTPOJISL B BUJIE:
KOHTPOJIbHbIE pa0OThl, CaMOCTOSITENIbHBbIE pa0OTHI, 3a4eThl, MaTeMaTHYECKUE
JOUKTAHTBI, MpaKTHYeCKHEe paldoThl, MUCHMEHHBIH OTBET IO WHAMBHUAYAIbHBIM
KapTOYKaM-33JIaHUsIM, TECTUPOBAHUE.

st o6yuatomuxcst ¢ 3[1P Bo3moxxkHO m3MeHeHne (GOpMYTUPOBKHU 3aJlaHui Ha
«TIOIIATOBYIO», a/IallTAIMIO Mpe/IaraeMoro o0y4JarmnemMycst TeCTOBOTo (KOHTPOJIbHO-
OLICHOYHOT'0) MaTrepuaia: HCIOJIb30BAHUE YCTHBIX M MHUCHMEHHBIX HHCTPYKIUH,
yOPOUIEHUE JUIMHHBIX CJIOKHBIX (POPMYIMPOBOK MHCTPYKIIUI, PEeIlIeHHEe C OMOPOi Ha
anropuTM, oopasell, UCIoIb30BaHUE CIIPABOYHON MH(MOpMAIUK.
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MaremaTunka
S5 kJacc

Kontponbshas pabora Ne 1. Tema. Harypanbhbie uncia.

KontponbHas padbora Ne 2. Tema. JIelicTBUS ¢ HATypaIbHBIMHU YHUCIAMHU.

Kontponbshas padora Ne 3. Tema. Mcnonb30BaHue CBOMCTB AeUCTBUI TIpU
BBIYHMCIICHUSX.

KontposnbsHas padota Ne 4. Tema. YTibl 1 MHOTOYTOJIbHUKH.

KontponbsHas padbora Ne 5. Tema. [learmocts uncen.

Kontponbhas pabota Ne 6. Tema. OObIKHOBEHHBIE TPOOH.

KontponbsHas padora Ne 7. Tema. CiokeHre U BBIYMTAHHE TPOOEH.

Kontponbhas padota Ne 8. Tema. YMHOXKEHHE U AeTIeHUE TPOOEH.

Kontponbnas padora Ne 9. Tema. [lecstuunbie qpobu. CpaBHEHHE JECATHUHBIX
TpOOeii.

Kontponbshas padota Nel0. JleiicTBus ¢ AECITUUHBIMU APOOSMHU.

Kountponbshas pabora Ne 11. Tema. Mtoroast koHTpospHas paboTa.
6 ki1acc

KontponbsHas padora Nel. Tema. [lenumMocTh HaTypaJIbHBIX YUCEN.

Kontponbshas pabora Ne2. Tema. O6bikHOBeHHAs! 1poOb. OCHOBHOE CBOMCTBO
TpoOH.

Kontponbshas padora Ne3. Tema. OtHomenue. [Ipomnopiusi.

Kontponsnas padota Ned4. Tema. [IporeHT.

KontponbHasa padora Ne5. Tema. YerbipexyroiabHuk. @opMysbl epuMeTpa u
IJIOIIAIN IPSIMOYTOJIbHUKA.

Kontponbshas padora Ne6. Tema. IlonoxxurenbHble U OTPUIATEIbHBIC YHCIIA.
CpaBHEHHE MOJOXKUTENBHBIX U OTPULATEIBHBIX YHCET.

Kontponwsnas padota No7. Tema. CrnokeHue U BEIYMTAHUE TTOJOKUTEIIBHBIX U
OTpULIATEBHBIX YUCET.

Kontponbsnas pabora Ne8. Tema. YMHOKEHHE U JICJICHHE TTOJIOKUTEIIBHBIX H
OTPULIATENBHBIX YUCET.

Kontponsnas pabGota Ne9. Tema. IlpsamoyrosibHasi cucremMa KOOpAUHAT.
Jlnarpammbl.

Kontponbshas pabora Nel0. Tema. iToroBast KOHTpoJibHas paboTa.

Auredpa
7 wJjacc
Konrtponbnas pabora Nel. Tema. Apudmernueckue HAeUCTBUS  C
pPalMOHAIIBHBIMU YHCIIAMH.
Kontponbshas padota Ne2. Tema. CteneHb ¢ HaTypalbHBIM MOKa3aTeJIeM.
Kontponbshas pabora Ne3. Tema. bykBeHHbBIC BRIpaKCHHUSI.
Kontponbshas padorta Ne4. Tema. MHOTOUJIEHBI.
Kontponbshas padota Ne5. Tema. @opMyIibl COKPAIIEHHOTO YMHOXKEHHUSI.
Kontponbshas padora Ne6. Tema. JInneitHoe ypaBHEHHUE C OTHOM MMEPEMEHHOM.
Kontponbshas pabora Ne7. Tema. CucteMbl TMHEHHBIX YpaBHEHUN.
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Kontponsnas padora Ne 8. Tema. Koopaunate! u rpadukm.
Kontponbshas padbora Ne 9. Tema. [lousitue dynkuuu. Jluneitnas GpyHKuus.
Kontponbnas padota Nel0. Tema. MitoroBas KoHTposibHast paboTa.
8 kiacce
Kontponbnas paborta Nel. Tema. KBagpatusiii kopeHb. Apudmerndeckuit
KBaJpaTHbIN KOPEHb.
Koutponbnas pabora No2. Tema. Cremenb ¢ 1eNbIM TOKa3aTeNEM.
CraHgapTHBIA BH]T YUCIIA.
Kontponshass pabota Ne3. Tema. AnrebOpamueckass npo06b. CokparieHue
IpooOeit.
KonTtponbsHas padora Ned. Tema. JleiicTBus ¢ areOpanyecKuMu TpOOSIMH.
KoHntponbsHas padora NeS. Tema. KBanpaTHble ypaBHEHUS.
KontponbHas pabora Ne6. Tema. YpaBHEHUs, CBOASIIMECS K KBaJIPATHBIM.
TekcToBble 337241, CBOASAIIMECS K KBaJAPATHBIM.
Kontponbshas padora Ne7. Tema. Cuctembl ypaBHEHUH.
Kontponbshas padora Ne8. Tema. UnucaoBble HEpaBEHCTBA U UX CBOMCTBA.
Kontponbshas padora Ne9. Tema. CructeMbl HEPABEHCTB C OJIHOM MEPEMEHHOM.
Kontponbshas pabora Ne 10. Tema. @ukiuu. yuciaoBbie GyHKIIHUH.
KontponbHas padota Nel 1. Tema. iToroBas KOHTpoJibHas paboTa.
9 knacc
Kontponbhas padora Nel. Tema. Uncna u BEIYHCIICHUS.
KontponbHas pabota Ne2. Tema. YpaBHEeHUSs ¢ OJTHON IEPEMEHHOM.
KonTponbhas padota Ne3. Tema. JIpoOHO-pariioHaibHbIe YpaBHEHUS.
Koutponbshas pabora Ned. Tema. CucteMbl ypaBHEHUN € ABYMS IEPEMEHHBIMH.
KonTponsHnas padora Ne5. Tema. JIuneiinpie HepaBeHCTBA C OJHOM IEPEMEHHOM.
Kontponbshas pabora Ne6. Tema. KBanpaTHbsie HepaBeHCTBA.
Kontponbshas padota Ne 7. Tema. KBanpatuunas ¢GyHKIIMS U €€ CBONCTBA.
Kontponsnas padota Ne 8. Tema. Apudmerndeckast nporpeccusi.
Kontponsnas padota Ne 9. ['eomeTpudeckasi mporpeccusi.
Kontponbshas padota Nel0. Tema. ToroBast KOHTpoJibHas padoTa.

I'eomerpusn
7 KJacc

Kontponsnas pabGora Nel. Tema. OCHOBHBIE TIe€OMETPpUYECKHE CBOWMCTBA

MpoCTeUIINX QUryp.
Kontponbshas padora Ne2. Tema. CMeXHbIE U BEPTUKAIbHBIC YTJIbI.
Kontponbshas padora Ne3. Tema. [Ipu3naku paBeHCTBa TPEyroOIbHUKOB.
Kontponbshas padora Ned. Tema. PaBHOOeIpEeHHBIN TPEYTrONbHUK.
Kontponbsnas pabota Ne5. Tema. IlapannensHbie psiMbIe.
Kontponbsnas pabota Ne6. Tema. Cymma yriioB TpeyroJibHHKA.
Kontponbshas pabora Ne 7. Tema. OKpyHOCTb U KPYT.
Kontponbshas pabota Ne6. Tema. UToroBast KoHTpobHas paboTa.

8 KkiIacce
Kontponbshas padora Nel. Tema. UeTblpeXyroabHUKH.
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Kontponwsnas padota No2. Tema. Cpennsisi tuHus TpeyroiabHuka. CpemHss
JIMHUS TPATICINH.
Kontponsnas padota Ne3. Tema. [Imonaas TpeyroyibHUKa, MapajiesorpaMma.
Kontponshas paborta Ned. Tema. [Lnomans mogo0HbIX (uryp.
Kontponbshas padorta NeS5. Tema. Teopema ITudaropa.
KontponbsHas padota Ne6. Tema. Yriabl B OKPY>KHOCTH.
Kontponbnas padota Ne7. Tema. Itorosas kKoHTposbHas paboTa
9 knacc
Kontponbhas padota Nel. Tema. Perienne TpeyroibHHUKOB.
Kontponbshas padota Ne2. Tema. [1nomanu TpeyroibHIKa, Y€THIPEXYTOIbHUKA.
KontposnbHas pabora Ne3. Tema. BekTopsl.
KontponbsHas padota Ned4. Tema. JlekapTOBbI KOOPIMHATHI HA TIIOCKOCTH.
Kontponbshas pabora Ne5. Tema. [IpaBuiibHble MHOTOYTOJIBHUKH.
Kontponbshas pabora Ne6. Tema. [Inomaas kpyra u ero 4actei.
Kontponbshas padota Ne7. Tema. UToroBast KOHTpoJibHasI padoTa.

BeposiTHOCTBH M cTATHCTHKA
7 wJacc

Kontponrnas padota Nel. Tema. [IpencraBieHue JaHHBIX.
KontponbHas padora Ne2. Tema. OnucarenbHasi CTaATUCTHKA.
Koutponbshas pabora Ne 3. Tema. CriydaitHasi ”3BMEHUYHUBOCTb.
Kontponbshas pabora Ne 4. Tema. BeposTHOCTh M HacToTa CIy4aitHOTO

COOBITHS.

8 kiacc
Kontponbshas padora Ne 1. Tema. MuoxecTBa.
KontponbsHas padora Ne2. Tema. BeposiTHOCTh ClTyd4aliHOTO COOBITHSI.
Kontponbnas padota Ne 3. Tema. Cnyuaiiabie cOOBITHS.

9 knacc
Kontponbsnas pabota Ne 1. Tema. DnemMeHTb KOMOMHATOPUKH.
Kontponbshas pabora Ne 2. Tema. McnbiTanus.
Kontponbnas padota Ne 3. Tema. CrnyvaitHast BeTu4nHa.
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHMS YYHEBHOI'O ITIPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIMA K OOYYEHHI0O MaTeMAaTUKE WM LieJICHANIPaBICHHOW MO3HABATEILHON
JeSITeIbHOCTH;

MOBBINICHUE ypPOBHS CBOCH  KOMIIETGHTHOCTH  4Y€pe3  MPAKTHIECKYIO
NEeSATEIBLHOCTD, TPEOYIONTYI0 MaTEeMAaTHUECKUX 3HAHUN, B TOM YUCJIE YMEHHUE YUUTHCS
y APYTHUX JIFOAEH;

CIIOCOOHOCTh OCO3HABATh CTPECCOBYIO CUTYAIIUIO, OBITh TOTOBBIM J€HCTBOBATH
B OTCYTCTBUE FapaHTH ycriexa;

crocobHocTh oOydaromuxcs ¢ 3[IP k oco3HaHuio CBOUX JAEPUIUTOB U
POSIBJICHUE CTPEMIICHUS K UX MPEOO0JICHUIO;

CIIOCOOHOCTH K CAMOPa3BUTHIO, YMEHHE CTABUTh JIOCTUKUMBIC 11ETIH;

YMEHHUE pa3nyaTh Yy4yeOHBIE CUTYyallid, B KOTOPBIX MOKHO JIeWCTBOBATH
CaMOCTOSATENIbHO, W CHUTyallud, TJ€ CJEQyeT BOCIOJIb30BAThCS CIPABOYHOM
nH(pOopMaIe Wik IpYyruMy BCIIOMOTATEIILHBIMHU CPEJICTBAMH;

CIIOCOOHOCTH MTEPEHOCUTH MOJTyUYEHHBIE B X0/1¢ 00YUCHHsSI 3HAHUS B aKTYAJIbHYIO
CUTYalMIO (MPU PELICHUN KUTCHUCKUX 3a/1a4, TPEOYIOIUX MAaTEMAaTUYECKUX 3HAHUN);

CIIOCOOHOCTh OPHUEHTHPOBATHCS B TPEOOBAHUAX W TpaBUiIaX MPOBEACHUS
IPOMEKYTOYHOM 1 UTOTOBOM aTTECTAIINH;
OBIIJICHHE OCHOBaMHU (PMHAHCOBOM TPAaMOTHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Osnadenue ynugepcanbHbIMu y4eOHbIMU NOZHACAMETbHOIMU OCIICHEUAMUL

yCTaHaBIMBaTh  IPUYMHHO-CIEACTBEHHbIE CBS3M B  XOJ€  YCBOCHHUSA
MaTeMaTHYeCKOro MaTepuania;

BBISBJIATH JEPUIUT AAHHBIX, HEOOXOAUMBIX AJI PELICHHs MMOCTABJICHHOM
3a/1a4u;

C TIOMOIIIBIO YYUTENSI BEIOUPATh CIIOCO0 pelIeHHs] MaTeMaTHIeCKOM 3a/1auu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHNUS);

NPUMEHATh M TPeoOpa3oBbIBATh 3HAKM W CHMBOJBI B XOJE pEIICHUS
MaTeMaTHYECKHX 3a7a4;

yCTaHaBIMBATh UCKOMOE U IaHHOE MPH PEIICHUH MaTeMaTHIECKON 3a1auH;

MOHUMATh ¥ UHTEPIPETUPOBATH MHPOPMAIINIO PA3IMYHBIX BUIOB U (OpM
Mpe/ICTaBICHHUS;

WLTIOCTPUPOBATH pelaeMble 3a7auu rpa)udecKuMu CXeMaMu;

3¢ (HEKTUBHO 3aMTOMUHATH M CUCTEMAaTU3UPOBATH WH(OpPMAITHIO.

MOHUMATh U HCIOJIb30BaTh MaTEMaTHYECKHIE CPEACTBA HATJISIIHOCTH (Tpaduk,
aarpaMmbl, TaONWIBI, CXeMbl H JAp.) JUIA WUIIOCTpAallud, HWHTEPIpETaIny,
apryMeHTaIllH.
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Osnaoenue YHUBEPCAIbHBIMU yueoOHbIMU KOMMYHUKAMUGHbIMU
odelicmeuamu:

OpraHU30BBIBaTh Y4e€OHOE COTPYIHHYECTBO M COBMECTHYIO JEATCIHHOCThH C
YYHUTEJIEM U CBEPCTHUKAMHU B TIPOIIECCE PEIICHUS 3a/1a4;

B3aMMO/ICHCTBOBATh M HAXOJIUTh OOIIKE CIIOCOOBI pabOThI; pabOTaTh B IPYIIIIE:
HaxOJUTh OOIlee pelIeHHe W paspeniatb KOH(MIUKTHI Ha OCHOBE COIJIACOBAHUS
MO3UIIMHI M Y4€Ta HHTEPECOB; CIyIIaTh NapTHEPA; GOpPMYIUPOBATh, APTYMEHTHPOBATH
U OTCTauBaTh CBOE MHEHHE;

MIPOTHO3WPOBATh BO3HUKHOBEHHE KOH(MIMKTOB IMPH HAIMYWW PA3HBIX TOYEK
3peHUsT W pa3pemaTth KOH(IUKTBI Ha OCHOBE YYETa HHTEPECOB M TO3MIIMN BCEX
YYaCTHUKOB,;

apryMEHTUPOBAaTh CBOIO TMO3UIMI0 U KOOPAMHUPOBATH €€ C MO3ULUSIMU
MapTHEPOB B COTPYJHUUYECTBE MPU BBHIPAOOTKE OOIIETO PEIICHUS B COBMECTHOM
NeATEIIbHOCTH;

BBITIOJTHATH CBOIO 4YacTh PaOOTHI, JOCTHIaTh KayeCTBEHHOTO pe3yibTaTa M
KOOPJAMHUPOBATH CBOU JICUCTBUS C APYTUMHU YJIEHAMH KOMaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIa/Ia B OOIIUI TPOIYKT.

Osnadenue yHuGepCcaIbHbIMU YUEOHBIMU PECYAAMUBHBIMU OCUCI GUAMU:

CTaBHUTh II€JIM, BBIOMpATh M CO3/IaBaTh AJTOPUTMBI JJIA PEIICHHUS YYCOHBIX
MaTeMaTHYECKUX MPobIIeM;

IJIAHUPOBAaTh M OCYIIECTBIIATH JICATEILHOCTh, HAIPaBJICHHYIO Ha pEIIeHUE
3a/1a4 UCCIIEIOBATENIbCKOTO XapaKkTepa.

dbopMynupoBaTh U YyAEPKUBATH Yy4yeOHYIO 3ajady, COCTaBJISAThH IUIaH |
MOCJIEI0BATEIbHOCTD JCHCTBUI;

OCYIIECTBIJISITh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOJIUMbIE KOPPEKTUBHI,

KOHTPOJIMPOBATH MPOLIECC U Pe3yJIbTaT YU4eOHON MaTeMaTUUeCKON
NeATEIIbHOCTH;

aJICKBaTHO OIICHUBATH MPABUILHOCTD WJIM OIITMOOYHOCTD BBITTOJTHEHUS YU4eOHOM
3a/1auu, €€ 0OBEKTUBHYIO TPYTHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHMUS;

CIMYaTh CHOCO0 JACHCTBHS M €r0 Pe3ysbTaT C 3aJaHHBIM ATaJOHOM C IIEJIbIO
0OHapyXEHUsI OTKIIOHCHUH M OTJIMYUN OT dTAJIOHA.

MPEABUICTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH MPH PCIICHUH y4eOHOM
3a/1a4H;

MMOHUMATh MPUYUHBI, TI0 KOTOPHIM HE OBLI JIOCTUTHYT TpeOyeMbIH pe3ysbTaT
NEATEeIbHOCTH, OMNpPEACNATh MO3UTUBHBIE W3MEHEHMsI M HampaBJeHUs, TpeOyroliue
nanbHeuien padoTsl;

PETYIMPOBATH CITOCOO BHIPAKEHUS SMOITUH.

HPEAMETHBIE PE3YJIBTATBI

Pe3ynbpTaThl ocBOeHUs yueOHOro mpeaMera «MaTtematuka (BkJouas anreopy,
Tr€OMETPHUI0, BEPOSTHOCTh M CTATUCTHUKY)», paCHpeesieHHbIE MO0 rojaM OOy4eHHs,
bopMyIHpPYIOTCS 10 TPUHIIUIY JOOABIEHHS] HOBBIX PE3YyJIbTAaTOB OT ro/ia K rofy, yKe
Ha3BaHHBIC B IPEIBIAYIINX TOJaX MO3ULUHU, KaK PABUJIO, IOCJIOBHO HE TOBTOPSIOTCH,
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HO YYHUTHIBAIOTCA (pe3yibTaThl OYEPEIHOTO TroJia IO YMOJYAHUIO BKJIOYAIOT
pe3yNbTaThl MPEABIAYIINX JIET).

[IJIAHUPYEMBIE [IPEJMETHBIE PE3YJIbTATbl OCBOEHUS ITIPUMEPHOI
PABOYEI [IPOT'PAMMBI KYPCA «MATEMATUKA» (IIO TOJIAM
OBYUEHUST)

OcBoenue yyebHoro kypca «Martematuka» B 5—6 Kjlaccax OCHOBHOM IIKOJIbI
JOJDKHO O00€CTieunBaTh JOCTH)KCHHE CIEAYIOIMMX MPEIMETHBIX 00pa30BaTEIbHBIX
pPE3YNIbTATOB:

5 KJIACC

Yucna u éviuucnenus

OpueHTUpPOBATHCS B MOHITUSAX U OTIEPUPOBATH HAa 0A30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMH C HATypaJIbHBIMH YUCIaMH, OOBIKHOBEHHBIMH U ICCATHYHBIMU IPOOSMH.

CpaBHMBATH U YNIOPSAI0YUBATH HATYPAIbHBIC YHCIIA, CPABHUBATH B MPOCTEUIIINX
city4asix OObIKHOBEHHbIE IPOOHU, IECATUYHBIE JPOOH.

CoOTHOCUTH TOUKY HA KOOPJAMHATHOM (YHCIOBON) MPSAMOMN C COOTBETCTBYIOIIUM
el YMCJIOM 1 N300paKaTh HATYpaIbHbIC YHCIIa TOYKAMU Ha KOOPIMHATHOM (YUCIIOBOH)
IIPSMOM.

BoimonHaTh  apudmeTHdyecKkue JEHCTBUS C HATypalIbHBIMU YHCIAMHU, C
OOBIKHOBEHHBIMH JPOOSIMHU B MIPOCTEUIINX CITydasiX.

BrITIONTHSTE POBEPKY, MPUKUAKY PE3yTbTaTa BEIYMCICHUN.

OKpyIJIsSITh HATypaJIbHBIC YKCTIA.

Pewenue mexcmoeswix 3a0au

Pemate TekcTOBBIE 3amauM apuMETUYECKUM CIIOCOOOM M C TOMOIIBIO
OpraHU30BaHHOTO KOHEUHOro Iepedopa BCEX BO3MOXHBIX BapuaHTOB (NpHU
HEOOXOJIMMOCTH C HAMPABJISAIONIECH MTOMOIIBIO).

Pemate 3amauu, cojaepxamiye 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIMYHMHBIL:
CKOPOCTb, BpEM$, PACCTOSIHUE; 1I€Ha, KOJIUMYECTBO, CTOUMOCTH (TIpU HEOOXOAUMOCTH C
MCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIIUN).

Hcnonb30BaTh KpaTKUE 3alUCH, CXEMBbI, TaOJIUIIbI, 0003HAUCHUS NPU PEIICHUN
3azay.

[Tonp30BaThCA OCHOBHBIMH €IMHUIIAMUA U3MEPEHUS: IIEHbI, MAaCChl; PACCTOSIHUA,
BPEMEHHU, CKOPOCTH; BBIpaXaTh OJHU €IWHUIIBI BEJIMYMHBI 4epe3 napyrue (mpu
HEO0OXOMMOCTHU C OTIOPOM HA CIIPABOYHYIO HH(POPMAIIUIO).

W3Bnekats wH(OpMaIuioo, MNpeACTaBICHHYIO B Ta0iuile, Ha CTOJIOYATOM
TuarpaMmme, UHTEpIIPETUPOBATh MPEACTaBICHHbIE TaHHBIC, UCIIOIL30BaTh JaHHbIE TIPU
pelIeHnH 3a1a4.

Haznaonaa zeomempus

[Tonp30BaThCs TEOMETPUYECKUMHU TOHATHUAMH: TOUYKA, MpsiMas, OTPE30K, JyY,
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yTOJ1, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh mpUMEpPbl OOBEKTOB OKPYKAIOUIETO0 MHpa, UMEIMUX (Hopmy
M3YUYCHHBIX TEOMETPUUECKUX (QUTYD.

Hcnonb3oBaTh TEPMUHOJIOTHIO, TP HEOOXOJIUMOCTH IO BHU3YaJbHOHN OIOpeE,
CBSI3aHHYIO C YIVIAMH: BEpIIHMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YIOJI, BEpILIHHA,
CTOPOHA, TUAroHalb; C OKPYKHOCTBIO: PaIuyC, THAMETP, LICHTP.

N300paxkarh H3y4yeHHbIE TeOMETpUuYecKre (Urypsl Ha HEJIUMHOBAHHOW U
KJIETYaTOM Oymare ¢ MOMOIIBIO IUPKYJIS ¥ JIMHEHKH (M0CIIe COBMECTHOTO aHAIU3a).

HaxoauTe ANMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHUEM C TMOMOIIBIO
JUHEWKH, CTPOUTHh OTPE3KH 3a[aHHOW JJIMHBI, CTPOUTH OKPYKHOCTH 3aJaHHOIO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIIOB MPSIMOYTOJbHUKA, KBajpaTa JJIsl UX
MOCTPOCHUSI, BBIYUCIICHUS IUIOIAAN U IEpUMETpa.

Beluncnare mepuMerp H IUIONMIQJb KBajpaTa, MNPSMOYTOJbHUKA, QUryp,
COCTAaBJICHHBIX M3 MPSIMOYTOJIBHUKOB, B TOM 4HCiIEe (QUryp, H300pakEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaTbCA OCHOBHBIMM METPUYECKHUMHU E€AWMHULIAMH HU3MEPEHUS JIMHBI,
TUTOIIA/IM; BBIPAXATh OJTHU €IMHUIIBI BETMYUHBI Yepe3 Apyrue (Mpyu He0OXOIUMOCTH C
OTOPOM Ha CIIPABOYHYIO HH(POPMAIIHIO).

Pacno3naBaTh napasienenueni, Kyo, UCIOIb30BaTh TEPMUHOJIOTHIO: BEPIIIUHA,
pedpo TpaHb, U3MEPEHUS; HAXOAUTHh U3MEPEHUS Napaljiesenunena, Kyoa.

Breruncnares 00bEM Ky0Oa, mapaiienenurnena mo 3aJaHHbBIM H3MEpEeHUsiM (C
OTIOpOM Ha AJITOPUTM Y4EOHBIX JIEUCTBHUI), MOJIb30BATHCS CAMHUIIAMHU HU3MEPEHUS
00BbEMa.

Pemiath HecCIoXHBIE 3aJa4yd HAa HM3MEPEHUE T'C€OMETPUYECKUX BEJIUYMH B
MPaKTUYECKUX CUTYalUsIX (TP HEOOXOIMMOCTH C BU3YaJIbHOU OMOpPOi).

6 KJIACC

Yucna u éviuucnenus

OpueHTUPOBATHCS B MOHATHUAX U ONIEPUPOBATH HA OA30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMHU C Pa3IMYHBIMU BUJAMH YHUCENI U CHOCOOAMM WX 3aIUCH, MEPEXOAUTH
(ecyu 3TO BO3MOXKHO) OT OJTHOM (hOPMBI 3aMMKUCH YUCTA K IPYTOH.

CpaBHUBaATh U yHOPSAOYMBATH LIE€JbIE YMCIIA, OOBIKHOBEHHBIE U JI€CATUYHbBIC
IpoOu, CpaBHUBATH YMCJIa OJTHOTO U Pa3HbIX 3HAKOB.

BrimonusaTe apudmeTnyeckre AeHCTBUS C HATYPATIbHBIMH U LEJIBIMHU YHCIAMH,
OOBIKHOBEHHBIMU U AECATUYHBIMU IPOOSMHU, MOJOKUTEIBHBIMA U OTPULATEIBHBIMU
YU CJIAMHU.

BpIuucisaTh 3Ha4EHUs YUCIIOBBIX BBIPAXKEHUM, BBIIIOJIHATh IPUKUAKY U OLIEHKY
pe3ynbTaTa BBIUYMCIEHUMN; BBIMOJHITh MPEeoOpa3oBaHUSI YUCIIOBBIX BBIPAXKEHUN Ha
OCHOBE CBOMCTB apu(hMETUUECKHUX JEHCTBUH.

COOTHOCUTH TOUYKY HAa KOOPAMHATHOM NIPSAMOM C COOTBETCTBYIOIIUM €U YNCIIOM
1 U300pakaTh 4YKClia TOUKAMHU Ha KOOPAMHATHOM MPSIMOM, HAXOIUTh MOAYJIb YHCIIA.

COOTHOCUTH TOYKH B HPSIMOYTOJIBHOM CHUCTEME KOOPAWHAT C KOOPAWHATAMH
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3TOU TOYKH.

OkpyrasTh LieNble 4YKCla W JAeCSITHYHble Apodu (mo oOpasily), HaXOAUTh
NpUOIKEHUS YHCETT.

Yucnoewvie u OyKeeHHble 8bIPANHCCHUA

OpueHTUpOBaTHCS B MOHATUAX U ONIEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMU,
CBSI3aHHBIMH C 3aIMChIO CTETIEHU YMCIa, HAXOAUTh KBAJIpaT U KyO 4uCia, BHIYUCIATD
3HAYEHUS MPOCTEHIITNX YUCIIOBBIX BBIPAXKEHUH, COICPIKAIUX CTEIICHH.

[Tonp30BaThCA MpU3HAKAMU JEAUMOCTH (TIpU HEOOXOAMMOCTH C OMOpPOM Ha
ITOPUTM IPaBUJIa), PACKIIAAbIBATh HATYPAIbHBIC YUCIIA HA TPOCThIE MHOKUTEIIH.

Ilonv3o06amvucsa macumabom, COCTABIATH MPONOPILUU U OTHOLLIEHUS.

Hcnonp3oBaTh OYKBBI AJIT 0003HAUCHUS YHCEN TPH 3alHCH MAaTeMaTHYECCKUX
BBIPDAKEHUM, HAXOAUTh 3HAYEHUSI OYKBEHHBIX  BBIPAKEHUN, OCYIIECTBIISSA
HE0OXO/IUMbIE TIOJICTAHOBKU U TpeoOpa3oBaHus (C OMOPOM Ha alrOpUTM Y4eOHBIX
JEeHUCTBUIN).

HaxoauTe HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewenue mexkcmoswix 3a0au

Pemiath MHOTOIIArOBBIE TEKCTOBBIE 3a7a4d apU(PMETHUECKUM CIIOCOOOM C
ONOpPOM Ha BOIIPOCHBIN IJIaH.

Pemats npocTenme 3a7a4H, CBSI3aHHBIC c OTHOILICHUEM,
MPONOPLUHUOHAIBHOCTBIO BEJIMYMH, MPOIEHTAMH; PENIaTh TPU OCHOBHBIE 33/1a4d Ha
JpOOU U TIPOIICHTHI.

Pemlate 3amaun, coaepkaliye 3aBUCHUMOCTH, CBS3bIBAIONIUE BEJIIMYUHBIL:
CKOPOCTb, BpEMS, paCCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTD; TPOU3BOIUTEILHOCTb,
BpeMs, 00bEMa paboThI, UCTIONB3YS apuMETUYECKUE IEUCTBUS, OLEHKY, TPUKUIIKY;
MOJIb30BaThCS €IMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BETUYHUH.

CocTtaBisaTh OyKBEHHBIE BBIPAXKEHHUS IO YCJIOBHIO 3aJ]a4H MOCTIE COBMECTHOTO
aHaau3a.

N3Bnekath uH(OpMaIMIO, MPEACTABICHHYI0 B TaOjuWIlaX, Ha JIMHEWHOM,
CTOJIOYATON WJIM KpPYroBOW JauarpaMmax, HWHTEPIPETUPOBATH IPEICTABIICHHbBIC
JIAHHBIE; UCIIOJIb30BaTh JAHHBIE ITPU PEILICHUU 3a]1ay.

[IpeacraBnsaTh nHGOPMAITUIO C TTOMOIIBIO TAOJHII, JTUHEHHONW U CTOJIOYATON
Jarpamm.

Haznaonaa zeomempus

[IpuBoauTh mOpUMEPHl OOBEKTOB OKPYKAIOIIETO MHUpa, HUMEILUX (popMmy
M3YUYCHHBIX TE€OMETPUUYECKUX IIJIOCKUX M TPOCTPAHCTBEHHBIX (QUTYp, MNPUMEPHI
PaBHBIX U CUMMETPUYHBIX PUTyp.

N300paxkaTh ¢ MOMOIIBIO ITUPKYJIS, TUHEHKH, TPAHCIIOPTHPA HA HEJTMHOBAHHOMN
1 KJIeT4aTO Oymare u3y4eHHbIC TUIOCKHE TeOMeTprudIecKrue GUTyphl U KOHPUTYpAITUH,
CUMMETPUYHBIC (DUTYPHI.

NMeTh mpenctaBieHHE O TEOMETPUYECKUX TOHITHSX: PABEHCTBO (UTYP,
CUMMETPHSI, OCb CAMMETPHUH, LIEHTP CUMMETPUHU.

HaxoauTh BeTUYUHBI YIIIOB U3MEPEHUEM C TTOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
yIUIbl 3aJJAHHOW BEJIMYMHBI, M0JIb30BATHCA MPU PELICHHWHM 33Ja4d TI'PaJyCHOM MeEpOu
YIJIOB; PACIO3HABATh HA YEPTEXKAX OCTPBIN, PSIMOM, PA3BEPHYTHIA U TYIIOW YIJIBI.
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BbraucnsaTe AMUHY JIOMaHOW, MEpUMETp MHOTOYTOJbHHKA, IOJh30BATHCS
eIMHULIAMH U3MEPEHHUSI ITTMHBI, BBIPAXKaTh OJHHU CIUHUIIBI U3MEPEHUS IIUHBI Yepes
IpyTHE.

Haxonutb, UCTONB3yst 4epTEKHBIE HHCTPYMEHTBI, PACCTOSIHHS: MEXKIY IBYMS
TOYKAaMH, OT TOYKHU J0 TPSIMOM, IJTMHY IyTH Ha KBaJPAaTHOU CETKE.

Beraucnsate  mimomanbk  (QUTYp, COCTAaBIEHHBIX W3  MPSMOYTOJHHHUKOB,
MCTIOJB30BaTh pa30MeHNE Ha IPSMOYTOIBHHUKH, HA paBHBIC (DUTYPBI, TOCTPAUBAHUE JI0
NpSIMOYTOJIbHUKA;, TIOJIh30BAThCSI OCHOBHBIMU E€IMHHUIIAMUA HW3MEPEHHS TUIOIIAIHN;
BbIpaXXaTh OJTHU €IUHUIIBI H3MEPEHUS TUIOMIAIN Yepe3 Ipyrue (Ipu HeoOX0UMOCTH C
OTIOPO¥ Ha CTIPaBOYHYIO HH(POPMAITHIO).

Pacro3naBaTh Ha MOJEISIX W HM300paXEHUSX MHPAMHUIY, KOHYC, IFIMHID,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OCHOBAHHUE, pa3BEPTKA.

N300pakath Ha KJIeTYaTO Oymare mpsiMOYTOJIbHBIN TapalIeIIeIHIIe]I.

Beraucisite 00b6€M TPSIMOYTOJIBHOTO TMapajuielienuiieia, Kyoa, Mmoiab30BaThCs
OCHOBHBIMU €IMHMUIIAMHU U3MEpPeHUs] 00bEMA; BhIpAXKaTh OJHU €IUHUIIBI U3MEPEHUS
00BbEMa yepe3 apyrue (¢ ornopoii Ha CIIPaBOYHYIO0 HH(POPMAIIHUIO).

PemaTe HecHOXHBIE 3a7a4d HAa HAXOXKJEHHWE T'E€OMETPUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYalusiX (IIpy HEOOXOIUMOCTH C BU3yaJIbHOW OTOPOiA).

[IJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHU S ITIPUMEPHOU
PABOYEN ITPOI'PAMMBI KYPCA «AJITEBPA» (TIO TOJIAM OBYUEHN)

OcBoeHue yueOHOro Kypca «Anredpa» Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3oBaHHsl JOHKHO OOecneynBaTh JOCTHXKEHHE CIEIYIOUUX pPEeIMETHBIX
00pa3oBaTENbHBIX PE3YIHTATOB:

7 KIIACC

Yucna u eéviuucnenusn

BoimonHsTh, couyeTass yCTHbIE W TMHCHbMEHHBIE NPUEMBI, apuUPMETUUYECKUE
JNEUCTBUS C pallMOHATbHBIMU YUCIAMU.

HaxonuTh 3HAUY€HUS YHUCIOBBIX BBIPAXKEHUN; TPUMEHSITH pPa3zHOOOpa3HbIC
CrocoObl M TPUEMBI BBIUUCICHHUS 3HAYEHUW NPOOHBIX BBIPAKEHUH, COIEpKAIIUX
OOBIKHOBEHHBIE U JIECITUYHBIC IPOOH.

[lepexoguTe OT onHOM (OPMBI 3alHMCH YUCEN K JPYyroil (mpeoOpa3oBHIBATH
JIECSITUUHYIO JpoOb B 0OBIKHOBEHHYO, OOBIKHOBEHHYO
B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO ACCATUUYHYIO ApoOb). CpaBHHUBATh U
yIOPSIIOYMBATh pAlIMOHATBHBIC YHCIA.

OKpyrJsTh yncna.

BBINMOMHATS TPUKUIIKY M OIIEHKY pe3yJibTaTa BBIUYMCICHUM, OLICHKY 3HAYCHUH
YUCJIOBBIX BBIPAYKCHUM.

BbINOIHATE 1EUCTBUS CO CTENEHAMU C HATYpallbHBIMU ITOKa3aTeIsIMHU (C OIIOpOi
Ha CIIPaBOYHYIO HH(OPMAITHIO).

[IpuMeHATh IPU3HAKU JIETMMOCTH, PA3JIOKEHUE HAa MHOXKHUTEIM HATypallbHBIX
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quced.

Pemate mnpocreiiiye NpakTUKO-OPUEHTUPOBAHHBIE 33Ja4d, CBS3aHHBIE C
OTHOLIEHWEM  BEJIMYMH,  [PONOPLUUOHAIBHOCTBIO  BEJIMYUH,  IPOLEHTaMU;
MHTEPIPETUPOBATH PE3YJIbTAThl PELICHUS 337a4 ¢ YYETOM OTPaHUYEHU, CBSI3aHHBIX CO
CBOMCTBaMHU paccMaTpUBAEMBbIX OOBEKTOB.

Anzebpauueckue sviparxcenus

OpueHTUpOBaTbCA B TOHATUSIX U ONEpPUPOBaTH Ha 0a30BOM YpOBHE
anreOpanyeckor TepMUHOJIOTHEN U CHMBOJIMKOM.

Haxoauts 3HaueHHs OYKBEHHBIX BBIPAKEHUN TMPH 3aJaHHBIX 3HAYCHUSIX
NIEPEMEHHBIX.

BoInonHTh MpeoOpa3oBaHus 1EJI0T0 BhIPAXKEHUS B MHOTOUJICH MPUBEACHUEM
MOJIOOHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BBINONHAT yYMHOXEHHE OJHOYIEHA HAa MHOTOWIEH M MHOIO4YJIEHa Ha
MHOTOWJICH, MPUMEHATh (OPMYJIbl KBaJipaTa CyMMBI U KBaJjpaTa pa3HOCTH (C OMOPOi
Ha CIIPaBOYHYI0 HH(POPMAIIUIO).

OCyIIecTBIATh PA3J0KEHUE MHOTOWICHOB HAa MHOXHTEINM C IOMOIIBIO
BBIHECEHHUA 332 CKOOKHM OOILIEro MHOYKHUTENS, TPYNIUPOBKU CIAraéMbIX, TPUMEHEHUS
bopMyJ1 COKpAIIEHHOTO YMHOKEHUS (C OMOPOil Ha CIPABOYHYIO HH(OPMALIUIO).

[TpumensTh npeoOpa3oBaHKsI MHOTOWICHOB JIJISl PEIICHMS PA3IMYHbIX 337a4 U3
MaTE€MAaTHUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON IPAKTUKH.

Hcnonb30oBaTh CBOICTBA CTENEHEH € HATypaJbHBIMHM IOKa3aTeIsIMU IS
npeoOpa3oBaHus BbIpAXKEHUH (C OOPOI HAa CIPABOYHYIO HH(POPMALIHIO).

Ypasnenusa u nepasencmea

Pemiate JMHENHBIE ypaBHEHUsS C OJHOW TMEPEMEHHOH, MPUMEHSS IpaBHIIA
nepexoaa OT HCXOJHOIO YPaBHEHHUS K PaBHOCWIIBHOMY eMy. IIpoBepATs, siBisieTcs iau
YHUCJIO KOPHEM YPABHEHHS.

Nmetpb npencraBiieHre 0 rpauueckux METo/lax MpU PEelIeHUU JIMHEUHBIX
YPaBHEHHM U UX CHUCTEM.

[lonOupaTe mnpuMepbl Nap YHUCEN, SBISAIOMIMUXCA PEIICHUEM JUHEHHOro
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAUHATHOM MJIOCKOCTH I'papuK JTMHEHMHOTO ypaBHEHUS C ABYMsI
MEPEMEHHBIMU; TOJIB3YSACh IPAPUKOM, IPUBOJIUTH TPUMEPHI PEILICHUS YPABHEHUS.

PemaTp cucteMbl ABYX JUHEHHBIX YpaBHEHUH C JBYMS IEPEMEHHBIMHU, B TOM
yucie rpaguuecku (C 0nopoy Ha arOpUTM y4eOHBIX JE€HCTBUN).

CocTtaBndTh (1OCJIE COBMECTHOTO aHAJIN3a) U pelaTh JMHEHHOE ypaBHEHNUE WIN
CUCTEMY JIMHEHMHBIX YpaBHEHUW IO YCIOBUIO 3aJayd, HWHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJau MTOJTYYEHHBI pe3ynbTar.

Koopounamot u cpagpuxu. @ynkyuu

N3o0pakaTh Ha KOOPAMHATHON MPSAMOM TOUKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI; 3aMMCHIBATh YHUCIOBbIE MPOMEXYTKH Ha
anreOpanyecKkoMm si3bIKe.

OTtmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH MO 3a/laHHBIM KOOpIUHATaM;
CTPOUTH TpaduKH TUHEHHBIX GyHKIHHA. CTpouTs rpaduk GyHkimu y = KX + D.

OnuceiBaTh C MOMOUIBI0 (YHKIMA H3BECTHbIE 3aBUCHMOCTH MEXKIY
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BEIMYMHAMU (II0 aJIrOPUTMY Y4Y€OHBIX NEHCTBUI): CKOPOCTh, BpEMs, PaCCTOSHUE;
[IEHa, KOJIMYECTBO, CTOUMOCTh; IPOU3BOAUTEIBHOCTD, BpEMsl, 00BEM pabOTHI.
Haxonuth 3HaueHre (PyHKIMH 110 3HAYEHUIO €€ apryMEHTA.
[Tonumate Tpaduyeckuii crmocod MpencTaBiICHUs W aHalu3a HHQOpMAINH,
M3BIIEKATh U UHTEPIPETUPOBATH MHPOpPMALIHIO U3 TPa(UKOB peabHBIX MPOLECCOB U
3aBUCUMOCTEM.

8 KJIACC

Yucna u eviuucnenusn

Hcnonb30BaTh HadyallbHBIE MPEACTABICHHUS O MHOXECTBE JACHCTBUTEIIBHBIX
quceN IS CpaBHEHHS, OKPYIJICHUS U BBIUMCICHUM; M300paxaTh JEHCTBUTEIHHBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpuMeHsaT, mNOHATHE apUMETHUYECKOTO KBAJPATHOTO KOPHS; HAaXOIUTh
KBaJpaTHbIE KOPHH, HCIIOJb3ys MNPHU HEOOXOAMMOCTH KaJIbKYJSTOP; BBINOIHATH
[pocTelllne NpeoOpa3oBaHUs BBIPAKEHUH, COJEp)KAIUMX KBaJpaTHbIE KOPHH,
HCIIOJIB3Ysl CBOMCTBA KOPHEW.

Hcnonb30BaTh 3amucH OOJIBIIMX M MAJBIX YHUCENI C MOMOIIBI0 JECATUYHBIX
npobeit u creneneit uncina 10.

Anzebpauueckue evipasricenus

[IpuMeHATP TOHATHME CTENEHH C LENbIM  [I0KAa3aTelIeM, BBIITOIHATH
npeoOpa3oBaHUs BBIPAXKEHUM, COJEpKallUX CTENEeHH C LEeJbIM IoKa3aTenem (c
MCIIOJIb30BAaHUEM CITPABOYHON MH(OPMAIUN).

BBITIONHATE HECHOXKHBIE TOXKIECTBEHHBIE MMPEOoOpa30BaHUs PALMOHAIBHBIX
BBIPAKEHUI HA OCHOBE NpaBWJ JEHCTBHUI HAJ MHOIOYJIEHAMHU M anreOpandecKuMu
IpOOSMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIEH HA MHOKHUTEIIH.

[TpumensTh nmpeobpa3oBaHUs BHIPAKCHHUM JJI PEIICHUs PA3IMYHBIX 3a7a4 U3
MAaT€MaTHKH, CMEXKHBIX ITPEIMETOB, U3 PEAIbHOM ITPAKTUKHU.

Ypasnenusa u nepasencmea

Pemate nuHeliHble, KBaJpaTHbIE ypaBHEHUS (C MCIOJIb30BAHUEM CIIPABOYHOMN
uH(bOpMAIIMK) U palOHATbHBIE YPAaBHEHHS, CBOMSINUECS K HUM, CHCTEMBI JBYX
YPaBHEHUM C IByMs [IEPEMEHHBIMU.

[IpoBOIXTE ITPOCTEUIIINE UCCIIENOBAHNS YPABHEHUHN U CUCTEM YPABHEHUH, B TOM
YUCJie C NMPUMEHEHHEM TpapUUecKuX Npe/cTaBlieHul (yCTaHaBIMBAThb, UMEET JIU
YpaBHEHHUE WJIM CHUCTEMa YPaBHEHUW PEILICHHUS, €CIIM UMEET, TO CKOJIbKO, W Tp.) C
OTIOPOM Ha aJTOPUTM YYEOHBIX JTEHCTBUH.

[lepexoauTh OT cCJOBeCHOM (QOPMYIUPOBKHM 3a1aund K €€ anredpandeckoin
MOJENU C TIOMOLIBIO COCTABJIEHUS YPABHEHHUS WJIM CHUCTEMBI YpPAaBHEHUHU,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1a4U ITOJTYYEHHBIA PE3YJIbTaT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB i1 CPABHEHUS, OLICHKH; PEIIATh
JIMHEWHBIC HEPABEHCTBA C OJJTHOM MEPEMEHHOM M MX CUCTEMBI; AaBaTh rpaduuecKyro
WJUTIOCTPALI0 MHOKECTBA PEIIEHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu
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OnepupoBaTh Ha 6a30BOM YpPOBHE ()YHKIMOHAIBHBIE IIOHATHS M S3bIK
(TEPMUHBI, CHMBOJIMYECKUE OOO3HAYEHMs); ONPENEIATh 3HAaueHHE (YHKIHUU II0
3HAYEHHIO apTyMEHTa; OIIPEAEIIAThH CBOMCTBA QYHKIMH 10 €€ rpaduKy.

Crtpouts rpaduKy 31eMEHTapHBIX QyHKIUM Buga , Y = X%, Yy =Xx3,y =+x ,y=

k; onmuceiBaTh CBOMCTBA YUCIOBOM (QyHKIIUMH 1O €€ rpaduKy (MpH HEOOXOIUMOCTH C
X

HaIPaBJISIFOIIEH TTOMOIIIBIO).

9 KJIACC

Yucna u eviuucnenusn

CpaBHUBATH U YIOPSAOUUBATH pAllMOHATBHBIE U HPPAIMOHAIILHBIC YUCIIA.

BrimonasITh apudMeTnueckue IeHCTBUSI ¢ PAlMOHATLHBIMHU YHCIaMU, cOYeTas
YCTHbIE M THUCHMEHHBIE MPUEMBI, BBINMOJIHATH BBIUUCICHHUS C HPPAMOHAIBHBIMU
YU CIIAMHU.

HaxoauTp 3HaYeHUs CTENEHEN C LUEIbIMU MMOKA3aTENSIMUA U KOPHEN; BEIYUCIISITh
3HAYEHUS] YUCIIOBBIX BBIPAKECHUI.

OKpyrJisiTh  ICUCTBUTENIBHBIE YHWCIA, BBINOJHATH NPUKHUAKY pe3yJibTara
BBIYUCJICHUI, OLIEHKY YMCJIOBBIX BBIPAYXKEHUI.

Ypasnenusa u nepasencmea

Pewiats nuHelHbIE U KBaJApAaTHbIE YPaBHEHUSI, YPAaBHEHUS, CBOASAIIMECS K HUM,
npocTeiime IpoOHO-pallMOHAILHBIE YPaBHEHUSI.

Pemate mnpocrenmne CUCTEMbl JBYX JIMHEWHBIX YPAaBHEHUUW C JByMs
NEPEMEHHBIMU U CUCTEMBI ABYX YPABHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE ABJISETCS
JUHEWHBIM (110 BU3yaJIbHOU omope).

Pemiate mnpocreiiiiie TEKCTOBBIC 3aJaud  alreOpaudeckuM CIocoOoOM ¢
MOMOIIIBI0O COCTaBJICHUSl YpPAaBHEHUS WM CHUCTEMBl JIBYX YypaBHEHUU C JAByMS
MepEMEHHBIMH.

[IpoBOANTH MPOCTENIINE NCCIECAOBAHNS YPABHEHUM U CUCTEM YPABHEHUI, B TOM
4yluclie C NPUMEHEHHEM TIpauuecKux MNpeacTaBieHud (ycTaHaBIMBaTh, UMEET JIU
ypaBHEHUE WA CUCTEMa YPaBHEHUH PEIICHUs, €CITH UMEET, TO CKOJIBKO, U TIP.).

Pemare nuHEVHBIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pakaTh
pelIeHHEe HEPAaBEHCTB HA YWCIIOBOW MPSMOW, 3aMKChIBATh PEIICHHUE C MOMOUIBIO
CHUMBOJIOB.

Pewiath cuctembl JIMHERHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUYAIOIINE
KBaJpaTHOE HEPABEHCTBO; U300pakaTh PEIICHUE CHCTEMbl HEPABEHCTB HA YHUCIIOBOM
IPSIMOM, 3aMUCBHIBATh PENIEHUE C IOMOIIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA ITPU PEIICHUH PA3IUYHBIX 3a4a4.

Dynkyuu

Pacno3naBath ¢yHKIMM u3y4eHHbIX BHUAOB. Iloka3piBaTh CXEMaTHYECKU
PacIoIoKEHUE Ha KOOPMHATHOM TNTOCKOCTH rpadukoB GpyHKIni Buaa: ¥ = KX, y = kx

+b ,y=a® +bx+c,y=x3y= VX, Yy = ;" B 3aBUCHMOCTH OT 3HAUYCHHI
KO2()(PUITMEHTOB; ONKUCHIBATH CBOMCTBA (DYHKITHIA.
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Crtpouth 1 H300paxaTh CXEeMaTHYECKU TpadUKU KBAAPATUYHBIX (GYHKUIUMH,
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OIUCHIBAaTh CBOMCTBA KBAAPATUYHBIX (QYHKIMN IO UX rpapuKam.

Pacno3sHaBaTh KBajpaTHUHYH (DYHKLIHIO MO (QopMmysie, IPUBOAUTH IPUMEPHI
KBaJIpaTHUHBIX (QYHKIUI U3 peaabHON KU3HU, PU3UKH, TEOMETPHUH.

Apugpmemuueckan u ceomempuueckan npozpeccuu

Pacnio3naBaTh apupMeTHUECKYI0 U TE€OMETPUUECKYIO IPOrPECCUH MPH Pa3HBIX
Croco0ax 3agaHusl.

BbIMONHATE  BBIYHMCIEHUS C  HCHOJb30BaHUEM (opmMya N-ro  dwieHa
apu(METHUECKOW M TEOMETPUYECKON NpOorpeccrid, CyMMBbI NEpBBIX N wWieHOB (C
OIIOPOM Ha CIIPaBOUYHYIO UH(POPMALIHIO).

Pemats 3a1auu, CBsI3aHHBIE C YMCIIOBBIMU I1OCIEA0BATEILHOCTSMH, B TOM YHUCIIE
3aJa4yd U3 pPEATbHOM KU3HM (C UCIHOJB30BAaHUEM KaIbKYJATOpPa, LHU(PPOBBIX
TEXHOJIOTUH).

IIJTAHUPYEMBIE ITPEMETHBIE PE3YJIbTATBI OCBOEHHM A ITPUMEPHOM
PABOYEH ITPOI' PAMMEBI KYPCA «TEOMETPUSI» (ITO TOJAM OBYUEHN )

OcBoenne yueOHOro kypca «l'eomeTpus»» Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMsl JODKHO OOecrneynBaTh JOCTHXKEHHE CIEIYIOUUX PEeIMETHBIX
00pa3oBaTENbHBIX PE3YIIBTATOB:

7 KIIACC

Pacnio3naBaTh u3y4eHHbIE T€OMETPUUECKIE (UTYPBI, OMIPEAEIATh UX B3aUMHOE
pacIoJIoKeHUE, U300paxaTh reoMeTpuuYecKue (UTyphl; BBIIOIHATH YEPTEKU IO
YCIOBHIO 3a/aud. MI3MepATh JTUHENHBIE U YIJOBbIC BEJIWYMHBI. Pemiars 3agauu Ha
BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

JenaTte rpyOyI0 OLICHKY JIMHEHHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB B peaIbHON
KU3HU, Pa3MEpPOB MPHUPOJHBIX OOBEKTOB. Paznuuarh pazMepbl 3THUX OOBEKTOB IO
MOPAJIKY BEJTUYHHBI.

CTpouTh YepTEKU K TEOMETPUUECKUM 3aJ1a4aM (C UCIIOIb30BAHUEM CMBICIIOBOM
OTIOPBI: HABOJIAIIME BOMIPOCHI W/WJIHA aJTOPUTMa YIEOHBIX TICUCTBHIN).

[Tonp30BaThCd NpPU3HAKAMH  PABEHCTBA TPEYrOJIBHUKOB, HCIIOJIb30BaTh
MPU3HAKKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJLHUKOB MPU PEIICHUU 3a/1a4.

[IpoBOoAUTH  MOKA3aTENbCTBA  HECIOXKHBIX  TE€OMETPUYECKHUX  TEOPEM.

[Tonp30BaThCA MPU3HAKAMHU PABEHCTBA MPSAMOYTOJIbHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIUAHBI, MPOBEAEHHON K THIIOTEHY3€ MPSAMOYTOJILHOIO TPEYTOJbHUKA, B
PEIICHNH TEOMETPUUECKHX 3a7a4 (C UCTIOIb30BAaHUEM 3pUTEITHLHON HATJISTHOCTH W/ WU
BepOaIbLHOM OTIOPHI).

OnpenensTs napaJieTbHOCTh MPSMBIX C TIOMOIIBIO YTII0OB, KOTOPBIE 00pa3yeT ¢
HUMH cekymas. OnpeaensaTs NapayieIbHOCTh MNPSIMBIX C IOMOIIBIO PAaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM MPSMOU A0 TOUEK APYTrOU MPSIMOM.

Pemate 3amaun Ha KiIeTyaToM Oymare.

[TpoBOIUTH BBIYMCIICHUSI U HAXOJAUTHh YHCIOBbIE U OyKBEHHBIC 3HAUCHHSI YTJIOB
B TEOMETPUUECKUX 33/1a4axX C UCIOJIb30BAHUEM CYMMBbI YTJIOB TPEYTOJILHUKOB U

42



MHOT'OYT'OJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX MpPHU TMEPECEUECHUU JIBYX
napajlyIeIbHBIX TPSMBIX CEKyIled. Peliars mpakTUYeCcKue 3aaud Ha HaXOXKJICHUE
YIJIOB.

HNmeTh npencTaBieHUE O MOHSATUE T€OMETPUUECKOTO MECTA TOUEK.

DopMyIMpOBaTh OMPEACICHUS OKPYKHOCTH W Kpyra, XOpJAbl M JguUaMeTpa
OKPYXHOCTH, TOJIb30BaThCSI UX CBOMCTBAMHU. YMETh MPUMEHSTh 3TH CBOMCTBA IpHU
pellIeHnY 3a1a4.

OpHEeHTUPOBATHCS B MOHATHUSX: OMMCAHHASL OKOJIO TPEYTOJIbHUKA OKPYKHOCTb,
IIEHTP OMHUCAHHOW OKpYy>KHOCTH. OnepupoBaTh Ha 0a30BOM ypOBHE (paKTaMH O TOM,
YTO OUCCEKTPHUCHI YIJIOB TPEYroJIbHUKA MEPECEKAIOTCSA B OAHOM TOYKE, U O TOM, YTO
CEpEIMHHBIE TEPIEHAUKYIISPbl K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCA B OJHOMU
TOUKE.

OpueHTUpOBaThCS B TOHATUAX U OMNEpUpoBaTh Ha 0a30BOM YpOBHE:
KacaTtejabHasi K OKPYXKHOCTH, Te€OpeMa O TNEPIEHIUKYIAPHOCTH KacaTeJIbHOM H
paauyca, MpoBEIEHHOIO K TOYKE KaCaHU.

Nmers mnpencrtaBieHUE O MNPOCTEUIIUX TEOMETPUUECKUX HEPABEHCTB, HX
MIPAKTUYECKOM CMBICIIE.

[IpoBOAUTE OCHOBHBIE T'€OMETPUYECKUE MOCTPOCHUS C MOMOIIBIO LIUPKYJIS U
JIMHEUKH.

8 KJIACC

PacnosHaBaTh OCHOBHBIE BHABI  YETBIPEXYTOJBHHUKOB, HMX DJJEMEHTBHI,
I10JIb30BATHCA UX CBOMCTBAMMU IIPU PELICHUU T€OMETPUUYECKUX 3a/1ay.

OpHeHTUPOBATbCS B MOHATHM — TOYKHM IIEPECEUEHUS MEIHMAH TPEYroJIbHUKa
(1IeHTpa Macc) B pelieHry 3aiad.

Biianets noHATHEM CpPENHEN JTMHUN TPEYTOJIbHUKA W TPAIICIIUU, IPUMEHSTh UX
CBOKCTBA IIPU PELIEHUHU MPOCTEUIIINX FEOMETPUUECKHX 3a1a4d. FiMeTs npencraBinenue
o Teopeme daseca U TeopeMe O IMPONOPLUUOHAIBHBIX OTPE3KaX, NPUMEHATh UX IS
pelIeHus MPaKTUYEeCKUX 3a/1a4 (C OOpoi Ha 3pUTENIbHYIO HATJISITHOCTD).

[IpumeHsATh npu3HaKW MOA00US TPEYrOJbHUKOB B PEIIEHUH HECIOXKHBIX
r€OMETPUYECKHX 3a/1a4.

[Tonb3oBaThess Teopemoit Iludaropa nns pemieHUss TEOMETPUYECKUX U
IIPAKTUYECKUX 3a/1a4.

Biagerp DNOHATHAMM CHHYCa, KOCHMHyCca M TaHI€Hca OCTpPOro yria
IIPSIMOYTOJIBHOTO TpEeyroiabHuKa. [loIb30BaThbCs 3TUMM NMOHATHAMHU JUIA PELICHUS
MPAKTUYECKHX 3aj1a4 (py HEOOXOAMMOCTH C OIIOPOM Ha AITOPUTM MpPaBUJIA).

Beraucnsate  (pasnuuyHbiME - criocoOamu) (C - OMOpOM HA  CHPABOYHYIO
uH(pOpMAIMIO) IJIOIIAAb TPEYroJdbHUKA M IUIOMAAM MHOTOYTOJBHBIX (QUTYp
(moNB3yACh, T/I€ HEOOXOAUMO, KAIBKYJIATOPOM). [IpUMEHSATh MoTydeHHbIE YMEHUS B
NPAKTUYECKUX 33/1a4ax.

Bianerp NOHATHSMM BOMCAHHOIO M LEHTPAJIbHOIO YIja, HCIOJIb30BaTh
TEOpEeMbl O BIIMCAHHBIX YIJIAX, YTIaX MEXIy XOpJaMu (CEKYIIMMH) U YIJIE MEXKIY
KacaTeJIbHOM U XOPI0H IPU PELICHUH NIPOCTEUINX T€OMETPUUECKUX 3a1ay.
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Brnaners MOHSATHEM OINMUCAHHOTO YETHIPEXYTOJbHUKA, HMPUMEHSTHh CBOMCTBA
OIMCAHHOTO YETHIPEXYTOJIbHMUKA MPH PEIICHUH MPOCTEUIINX 3a/1a4.

[IpyuMeHATh TMOJydeHHbIE 3HAHHMS Ha MPAKTHKE — CTPOUTh MAaTEMaTUYECKHUE
MOJIETIH JUTS 33]1a4 PeaibHOM KU3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUYUCICHUS C
NPUMEHEHHEM TMOA00Ms UM TPUTOHOMETpUH (TOJB3YsCh, TA€ HEOOXOIMMO,
KQJIBKYJIAITOPOM).

9 KVIACC

3HaTh TPUTOHOMETPHUUECKUE PYHKIIUU OCTPHIX YIIIOB, HAXOAUTH C X TTOMOUIBIO
Pa3JIMYHbBIC 3JIEMEHTHI MPSMOYTOJBHOTO TPEYTOJbHUKA («PEIICHUE MPSIMOYTOIbHBIX
TPEyroJbHUKOB»). HaxomuTh (C MOMONIBIO KAJIBKYJISATOpPA) JIMHBI U YIJIBL IS
HETAOJUYHBIX 3HAYEHUN.

[Tonb3oBaThcs GopMyIaMu NMPUBENCHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJECTBOM JUIsl HAXOXKIEHHUS COOTHOUIEHWWA MEXIY TPUTOHOMETPUYECKUMU
BEJIMYMHAMM (C OITOPOM HA CIIPABOYHYIO MH(DOPMAIIHIO).

Hcnonb30BaTh TEOPEMBI CUHYCOB U KOCHHYCOB JUISl HAXOXKIEHUS PA3IMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIBHUKOBY ), IPUMEHATH UX MPU PEIICHUN
MPOCTEUIITNX TEOMETPUUECKUX 3a]1au.

Bnanetrs noHsTus MU 1peoOpa3zoBaHus MOI00MsI, COOTBETCTBEHHBIX AJIEMEHTOB
1o00HBIX (uryp. [losb30BaThCs CBOMCTBAMHU MMOAOOMS TPOU3BOJIBHBIX (PUTYD, YMETh
BBIYHCIIATH JJIMHBI U HAXOAUTh YTIbl y TMOAOOHBIX QUryp (1o aliroputMmy y4eOHBIX
nevicreuit). IlpumeHATh cBoMcTBa 1OAOOMS B NPAKTHUUYECKUX 3ajadax. YMeETh
IPUBOJIUTH MIPUMEPHI MTOJAOOHBIX (GUTYP B OKPYKAIOIIIEM MUDE.

[Tonp30BaThCsa TeOpeMaMH (10 BU3YaJIbHOUM OMOpPE) O MPOU3BEACHUU OTPE3KOB
XOp/I, O POU3BEJICHUN OTPE3KOB CEKYIIUX, O KBaJIpaTe KacaTeIbHOM.

[Tonb3oBaThCAd BEKTOpamMH, MOHUMAaTh WX T'E€OMETPUYECKHA U (DU3NUYECKU
CMBICJI, IPUMEHSTh UX B PELICHUH F€OMETPUYECKUX U hU3ndecKuX 3aaad. [[puMeHsTh
CKJISIPHOE MPOU3BECHNUE BEKTOPOB JJIsl HAXOXKIACHUS JIJTUH U YTJIOB.

[Tonp30BaThCA METOAOM KOOPAWHAT HA MJIOCKOCTH, TPUMEHSITh €r0 B PEIICHUU
r€OMETPUYECKHUX U MPAKTUYECKUX 3a7ad.

Brnanerr MOHATHUSIMU TMPaBWIHBHOTO MHOTOYTOJIBHUKA, JJIUHBI OKPY>KHOCTH,
JUTMHBI TyTH OKPY>KHOCTH U PaAMaHHON MEPBI YTiia, YMETh BRIUUCIIATH IIOMAAb KpyTa
U ero yacred (¢ omopoil Ha cmpaBouHyio uH(poOpmaIiuio). [I[puMeHsITh MoTy4YeHHBIC
YMEHHUS B TPAKTUUECKUX 33/1a4ax.

Haxomuth ocu (WM UEHTPHI) CUMMETPUH (PUTYp, TPUMEHSTH JABUKCHUS
IIJIOCKOCTU B MPOCTEUIIINUX CITydasiX.

[IpyMEHATh MONMYYEHHbIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMATHYECKHUE
MOJIENH JIJIsl 3a/1a4 PeaibHOM >KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS C
NPUMEHEHUEM TMOJ00MS W TPUTOHOMETPUUECKUX (YHKIUNA (MOJIB3YACh, TIIe
HEO0OXO0IUMO, KATBKYJISITOPOM).
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TIJTAHMPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHW S ITPUMEPHOM
PABOYEN ITPOI'PAMMBI KYPCA «BEPOSITHOCTBH 1 CTATUCTHUKA» (ITO
I'OAAM OBYYEHUA)

[TpenMeTHbIC pe3yabTaThl OCBOCHUS Kypca «BepoaTHOCTh U cTaTHCTUKa» B 7—9
KJIACCaxX XapaKTEPU3yIOTCs CIEAYIOINMU YMEHUSAMHU.

7 KIIACC

Yurate wuHQOpMAIHIO, MTPEACTAaBICHHYI0O B TaOlMIaXx, Ha [IUarpaMmax;
MPEACTABIATh JIaHHbIE B BHJE TaOJMI, CTPOUTH JUArpaMMmbl (CTOJIOMKOBBIE
(cTosiOuaThie) U KPYTroBbI€) IO MACCUBAM 3HAYEHUH (C UCTOJIB30BAHUEM 3PUTEIIBHOM
HaIJISAHOCTH W/WUJIU BepOaIbHOM OMOpHI).

OnucelBaTh W UHTEPOPETUPOBATH  pEallbHbIE  YHCIOBBIE  JIAHHBIE,
MIpPE/ICTABJICHHBIE B TA0JINIIAX, HA TUarpaMmax, rpadukax.

OpueHTUpOBaThCS B MOHATUAX U ONEPUPOBATh MU Ha 0a30BOM YPOBHE:
cpenHee apupMeTuuecKoe, Meiiana, HauOoJIblIee U HAaMMEHbIIIEe 3HAUEHUs, pa3Max.

NmeTp mnpencraBneHue O CIydyalHOM HM3MEHYMBOCTM Ha MpHUMEpPaxX IEH,

(pU3HUECKUX BEIWYUH, aHTPOIIOMETPUUECKUX JTaHHBIX; UMETh IPEICTABICHUE O
CTaTUCTUYECKON YCTOMYNUBOCTH.

8 KJIACC

W3Bnekath U mpeoOpa3oBbIBaTh WH(OpMALMIO, MNPEACTABICHHYIO B BHUE
Tabyuil, auarpamm, rpaduKoB; MPEACTABIATh JaHHBIE B BUIC TAOJHII, JAHArpamM,
rpauKoB.

OnuceIBaTh MOCJIE COBMECTHOI'O aHAJIN3a JJAHHBIE C IOMOILIBIO CTATUCTUYECKUX
MoKa3aTesleld: CpeJHUX 3HAUYeHUW M Mep pacceuBaHus (pa3Max, AUCHEpCHS U
CTaHAAPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThl YUCIOBBIX 3HAYEHUN U YaCTOTHI COOBITHI, B TOM YHUCIIE TI0
pe3yiabTataM HM3MEpeHUd U HaOMIoACHUN (C  HCMOJb30BAaHUEM  3pPUTEIIbHOU
HaTJISAHOCTH W/WJIU BepOaIbHOM OMOpPHI).

Haxonuth BEpOSATHOCTH CIy4alHBIX COOBITUN B OMBITaX, 3Hash BEPOATHOCTH
AJIEMEHTApHBIX COOBITUH, B TOM YHCIE€ B ONBITaX C PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUAMH (C MCTIOJIB30BAaHUEM 3PUTEITHLHON HATJISATHOCTH W/WIIH
BepOaIbHOM OTIOPHI).

Nmets mnpencraBieHue o Trpa@uuecKux MOJENIIX: JACPEeBO CIydalHOTO
AKCIIEPUMEHTA, TUarpaMMBbl Diljiepa, YuCIoBas mpsiMasl.

OnepupoBaTh MOHATHUSMHU Ha 0Aa30BOM YpPOBHE: MHOKECTBO, MOJIMHOXKECTBO;
BBITIOJTHATD OTNEPAIMK HaJl MHOKECTBAMU: 00beIMHEHUE, IEPECCUCHHE, JOTIOJHECHHUE,
NepPeYUCIATh  DJIEMEHThl MHOXXECTB, IPUMEHSTh CBOMCTBA MHOXECTB (C
UCIIOJIb30BaHUEM BU3YaJIbHOW OTIOPHI).

HNmeth mpencraBieHue 0 rpauueckoM TPENCTaBICHHE MHOXKECTB M CBs3ed
MEK]ly HUMH JJIs ONMCAHUs MPOLECCOB U SIBJICHHI, B TOM YUCIIE MIPU PEUICHUHU 3a]a4
U3 IPYTUX YYEOHBIX MPEIMETOB U KypCOB.
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9 KVIACC

W3Bnekats 1 npeodpazoBbIBaTh MH(OPMALIMIO, IPEACTABICHHYIO B Pa3IMYHbIX
MCTOYHUKAX B BUAE TaONHII, JUarpamm, rpauKoB; MPEACTaBIsATh JaHHbIC B BUJC
TabJIUI, TUarpaMm, rpaduKoB.

PemaTe npocreiinre 3a1a4unu opraHu30BaHHbIM IEPE0OPOM BapUAHTOB, a TAKKE
C UCII0JIb30BaHUEM KOMOMHATOPHBIX NMPaBUII U METOJIOB.

Hmets mpencraBieHre 00 OMMCATENBHBIX XapaKTEPUCTHKAX MAJII MAaCCHBOB
YHUCJIOBBIX IaHHBIX, B TOM YHCJIE CPEIHUE 3HAYCHUS U MEPBI PACCEUBAHMSL.

HaxoauTs 4acTOThl 3HAUEHUN U 4YaCTOTHI COOBITUS, B TOM YHCIIE IOJB3YSICh
pe3ysibTaTaMu MPOBEAEHHBIX U3MEPEHUN U HAOIIOJEHHM (C OMOpPOil Ha CIPaBOYHYIO
uH}opMaIuio).

HaxoauTbs BepOATHOCTU CIydyalHBIX COOBITHI B HM3YYEHHBIX OIBITAX, B TOM
YUCJI€ B OMNbBITaX C PAaBHOBO3MOXKHBIMU JJIEMEHTApPHBIMU COOBITUSMH, B CEpPUSIX
WCTIBITAHHUM 10 IEPBOI0O YCIIEXA, B CEPUAX UCIIBITAaHUN bepHyIun.

Nmers mnpencraBieHue O CIy4YalHOW BEIMYMHE W O PacHpeieicHUU
BEPOSATHOCTEM.

NMmerp mnpenctaBieHWE O 3aKOHE OOJIBIIMX YHCENI Kak O MpOsBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOM M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIMX YUCET B
IpUpOe U OOIIECTBE.
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TEMATHUYECKOE INTAHMPOBAHUE

Temaruueckoe IUIaHUPOBAHNWE M KOJIMYECTBE YACOB, OTBOJMMBIX Ha OCBOEHHME KaXXJIOM TeMbl Yy4eOHOTo mpeamera
«MaremaTtuka» [IpumMepHON ananTUpPOBAHHON OCHOBHOW 00pa30BaTENbHON NPOTrpaMMbl OCHOBHOIO OOIIEro 00Opa3oBaHUs
00y4arouxcs C 3aJ1eP>KKOM MCUXUUECKOT0 Pa3BUTHSA, B IIEJIOM COBIAAAIOT C COOTBETCTBYIOMINM pa3jaenom [IpumepHoiipaboueit
nporpaMMbl yueOHoro npeamera «MaremaTrkay 00pa3oBaTEeIbHOM MPOrpaMMbl OCHOBHOTO o01miero oopasoBanusd. [Ipu stom
OpraHu3anus BOpaBe caMa BHOCUTh U3MEHEHHUS B COJEPKAHHME U paclipe/ielieHne y4eOHOro Marepuania o rogaMo0yJdeHus, B
MOCJIEOBATEIBHOCTh U3YUEHHUSI TEM U KOJIMYECTBO YaCOB HA OCBOEHUE KaXIOW TEMbI, ONPEACIICHHE OPraHU3alMOHHBIX (OpM
oOyuenust U T.n. OOOCHOBAaHHOCTh JAHHBIX U3MEHEHHU oOIpezenseTcss BbIOpaHHbIM 0Opa3zoBaTenbHOM opranuzamnueii YMK,
WHIUBUYAIBHBIMU TICUXO(PU3NYECKUMH OCOOCHHOCTAMM KOHKPETHBIX oOydarommxcs ¢ 3I[IP, creneHplo yCBOGHHOCTH UMM
y4eOHBIX TEM, PEKOMEHJALUsSMU IO OTOOpY M ajanTaluyd yd4eOHOro marepuaja IO MaTeMaTHKe, IPEICTaBICHHBIMH B
[losicHUTENBHOM 3aIIUCKE.

5 kaacce (He menee 170 u)

HazBanue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE codepiKaHue

OcHoBHbIE BUIbI A€ATEJIbHOCTH 06yqa101unxcn

4acoB)
HarypanbHble Hecarnynas cucrema cuMclieHUs. PsAn HarypaibHbIX 4ucell.|UuTarb, 3anMcbIBaTh, CPABHUBATHL HATypaJIbHbIE YHCIA;
qucaa. deiicrBust ¢ |Harypansusiilt psn. Yucno 0. HaTypanbHble yncia Ha KOOp-|y4acTBOBATb B O0CY:KIE€HHH CIOCO00B YIIOPSIOYMBAHHS
HATYPAJIbHBIMHU IMHATHOM mpsMoM. CpaBHEHUE, OKPYIVICHUE HATypAIbHBIX |YUCEIL.
YMCJIaMU YHCEJL. HN300paxaTh KOOpAMHATHYIO TPsIMYyI0, OTMeYaThb YKCIIa

(43 9)

Apudmerndeckue JeHCTBHS C€ HaTypaJbHBIMU YHCIIaMHU.
CBoiicTBa HyJs NpPHU CJIOKEHHMM W -YMHOXEHUHU, CBOMCTBA
€QuHuIBl  Ipu  yMHOXeHuUH.  IlepemecturensHoe u
COYETaTEeIbHOE  CBOMCTBA  CJOXKEHHMS M YMHOXEHUS,
pacnpeoenumenbHoe C60UCHE0 YMHOICEHUS.

TOYKaMH Ha KOOPJAMHATHOM NPSIMON, HAXOAMTb KOOPJIHWHATHI
TOYKH.

HccnenoBath cBoiicTBa HaTypaiabHOTO psiza, uucen 0 u 1 mpu
CIIOKEHUH U YMHOXKXEHUH.

Hcnoab30BaTh NPaBUIIO OKPYTIICHHUS HATYPAJIbHBIX YHCEN IPU
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Henumenu u Kpamwuvbie 4YHCIA, pA3TOKEHUE YHCIA Ha
MHOXHTeH. JleneHne ¢ ocratkom. IIpocTeie W COCTaBHBIC
yncna. [lpusnaku oerumocmu na 2, 5, 10, 3, 9.

CreneHpb ¢ HaTypaJIbHBIM MTOKA3aTeIICM.

Hucnosble BBIPAKEHHUS; TOPSALOK ACHCTBU.

Penrenue TekCcTOBBIX 3a/1a4 Ha BCe apr(METHUCCKHE ICHCTBUS,
Ha JBIKCHUE U TIOKYITKH.

HEOOXOIMMOCTH C OTIOPOH Ha aJTOPUTM MPaBHIIA.

BopinoaHaTs apudmerudyeckue AeMCTBUSA C HATypabHBIMU
YKCJIaMU, BBIYMCJIATH 3HAUEHUS YHUCIIOBBIX BBIPAXKEHHUM CO
ckoOkaMu 1 6e3 CKOOOK.

3anuceIBaTh NIPOU3BEICHUE B BUJE CTECIICHU, YMTATh CTCIICHH,
HCNO/Ib30BATh TEPMHMHOJIOTHI0 (OCHOBaHME, I10Ka3aTelb),
BBIYMCJIATh 3HAYEHUS] CTENEeHEH Npu HEOOXOIUMOCTH C
BHU3yaJIbHON OIOPOA.

BbINOJHATL NPUKHUAKY M OLEHKY 3HAYEHUM YHCIIOBBIX
BBIPQXCHUH, NMpeajaratb U NPUMEHSTh NMPUEMBI NPOBEPKH
BBIYMCIICHHI.

Hcnonp30BaTh IIpU  BBIYMCICHUAX MEPEeMECTHTENbHOE M
coyeTarejbHOE CBOMCTBA CJOKEHHSI M  YMHOKCHHS,
pacnpedenumenvHoe ceoUCmME0 yMHoMceHUs; HOPMYTHUPOBATH
U [pPUMEHATh IpaBWia Npeo0pa3oBaHUsl  YHCJIOBBIX
BbIPAaKEHH I HA OCHOBE CBOMCTB apu(pMeTHUYECKUX AeHCTBUI
NP HEO0XOAMMOCTH C HANIPABJISA IO TOMOIILIO.
@®opmyaupoBaTh oONpeaeJeHHsl JEIUTeNs M KpaTHoro (c
OIIOPOi1 Ha AITOPUTM IIPABUIIA), HA3BIBATH JICIUTENIN U KPaTHbIE
Ylyclia; PAacHo3HABaTh TIPOCTHIE M  COCTaBHBIE YHCIIA;
(opMy.IMpPOBATH H NPUMEHATHh MPU3HAKH JI€IMMOCTH Ha 2, 3,
5 9, 10, (c omopoil Ha aNrOpUTM TMpaBHUJa); MPUMEHSATH
AJITOPUTM Ppa3JIOKEHUs 4YHCIAa Ha IPOCTbIE MHOXKHUTEIN;
HAXOMTh OCTATKH OT JIEJICHUS U HEMOJHOE YaCTHOE.
Pacno3HaBaTh WCTMHHBIE U JIOXKHBIE BBICKAa3bIBaHUSA O
HaTypaJIbHBIX YUCIIaX, IPUBOAMTH MPUMeEPbI U KOHTPIPUMEPHIL,
CTPOUTH BBICKA3bIBAHUS M OTPHUIAHMS BBICKA3bIBAHUN O
CBOICTBaxX HaTypaJIbHBIX YHCEI C ONIOPOM Ha oOpaserl.

Pemiats TekcTOBBIE 3a7auM  apUPMETUYECKUM CIOCOOOM,
HCNOJIb30BATh 3aBUCHMOCTH MEX]y BEIIMYMHAMHU (CKOPOCTH,
BpEMsI, pacCTOSIHUE; 1IeHa, KOJMYEeCTBO, CTOMMOCTb U Jp.) MpHU
HEOOXOIMMOCTH C UCIIOJIb30BaHUEM CIIPAaBOYHOM MH(DOpMAIUK:
aHAJIM3HPOBATH TEKCT 3a7a4u, epegopMyIupOBaTh YCIOBUE,
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U3BJIEKATh  HEOOXOJMMbIE  JIaHHbIE,  YCTaHABJIUBATH
3aBUCUMOCTH MEXJy BEJIMYMHAMHU IIPU HEOOXOIUMOCTH C
HAIPABIIIOLIEH IOMOILBIO.

MoaeanpoBaTh XOJ PELICHHs 3aJa4d C IOMOILBI PUCYHKA,
CXEMBI, TAOIHLIBI.

IIpuBoanTh, pa3dupars pasiIvyHbIC
pELICHUH TEKCTOBBIX 3a/1a4.

C noMompbI0 meAarora OUeHMBATh IIOJYYEHHBIH pe3ylbTarT,
OCYLIECTBJATH  CaMOKOHTPOJIb,  IIPOBEpsisi  OTBET  Ha
COOTBETCTBUE YCIOBHIO, HAXOAUTH OLIMOKHU.

Pewamv 3a0auu ¢ nomowipio nepebopa ecex 603MOIHCHBIX
6apUAHMO8.

3HAKOMUTBCS € UCTOPUEH Pa3BUTHS apU(DMETHKH.

peuicHud, 3alucu

Harasanasn
reomerpus. JIuHuu

Ha MJI0CKOCTH
(12 u)

Touka, npsimasi, oTpe3ok, Jyd. Jlomanasa. M3mepeHnue ATUHBI
OTpe3Ka, METPUYECKHE EIMHULBI U3MEPEHUs  JUIMHBI.
OKpYXHOCTb U KPYT.

[Tpaktuyeckas pabora «IlocTpoeHne y3opa U3 OKpy>KHOCTE».

VYron. Ilpsmon,
W3mepeHue yrios.

OCTpBIM, TYNOM W Pa3BEPHYTBIA YIJIBL

[Tpaktuyeckas padbota «IlocTpoeHne yriaosy.

PacnosHaBaTe Ha yepTekax, PpUCYHKax, ONHUCHIBATD,
UCTIONIB3ySd TEPMHMHOJOTHIO, M H300pa’kaTh C IIOMOIIBIO
YepTEKHBIX ~ MHCTPYMEHTOB  (MPH  HEOOXOJUMOCTH IO

BU3YyaJbHOW OIOpE): TOYKY, NPSIMYIO, OTPE30K, JIydY, YroJl,
JIOMaHy!0, OKPYKHOCTb.

Pacno3naBatb, NpUBOAMTH NPUMePbI OOBEKTOB PEAIbLHOTO
MHUpa, UMEIIUX (OpMYy H3YUYEHHBIX (QUIyp, OLEHMBATh HX
JIMHEUHBIE Pa3MEPBL.

Hcnoab30BaTh JIMHENWKY U TPAHCIIOPTUP KaK UHCTPYMEHTBI IS
IIOCTPOECHUS U U3MEPEHUS: U3MEPATD JUIMHY OTPE3Ka, BEINYUHY
yIja; CTPOMTB OTPE30K 3aJaHHOM JUIMHBI, YIOJ, 3aJaHHON
BEIINYMHBI;, OTKJIAAbIBATH LIUPKYJIEM PABHBIE OTPE3KHU, CTPOUTH
OKPY’KHOCTb 33JJaHHOTO pajuyca.

N300paxkarh KOHPUrypalluM TIeoMeTpUdYecKux ¢Guryp wus
OTPE3KOB, OKPYKHOCTEH, HMX 4YacTeld Ha HEJIWHOBAaHHOW U
KJIeTyaToil Oymare; mpeajaraTb, ONMHCHIBATH M 00CYXKIATh
CIoco0bl, AJIrOPUTMbI TOCTPOCHUS IIOCIE COBMECTHOI'O
aHaIu3a.

Pacno3HaBath U M300pakaTh Ha HEIMHOBAHHON U KJIETYaTOU
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Oymare TpsSMOW, OCTpBIH, TymoOH, pa3BEPHYTHI  YIIIBI,
CPaBHHMBAThb YIJIbI.

Boer4ucjasaTs JUIMHBI OTPE3KOB, JIOMAHBIX.

ITonnumare M  HCHOJB30BAaTh INPH  PpelIeHUH  3a7a4

3aBHCUMOCTH MEX]y €IUHUIIAMUA METPHUUECKOU CUCTEMBI Mep;
3HAKOMHUTBCSI C HEMETPHUUCCKIMHU CHCTEMaMH Mep; BbIPaKaTh
JUIMHY B pa3IMYHbIX €AMHULIAX U3MEPEHUS ITPH HEOOXO0AUMOCTH
C OIIOPOii Ha CHPABOYHYIO HH(POPMALIHIO.

HccaenoBathb GUrypsl u KOHQUTYpaIIUH, UCTIONB3YS IHPPOBHIE

PECYPCHI.

OOLIKHOBEHHEIE
npoou
(48 v)

Hpo6s. IlpaBuibHble M HempaBuibHbBIE Jpobdu. OCHOBHOE
CBOMCTBO aApoou. CpaBHEHHE APOOECH.

CrnoxeHne 1 BpIYMTAaHHE OOBIKHOBEHHBIX IpooOei. CMerranHas
IpoOb. YMHOXEHHE U JeJeHHEe OOBIKHOBEHHBIX JApo0eii;
B3aUMHO-00paTHBIEC JPOOH.

Pemenne TekcToBBIX 3ajad, conaepkamux ApoOu. OcHOBHbBIE
3a/1a4¥ Ha ApoOu.

[TpumeHeHne OyKB AJIs 3alMCH MAaTEMaTHUECKUX BBIPAXKEHUH U
IPEIIOKEHU .

MopaeaupoBath B TpapHUyUecKoi, NpeaAMeTHOW ¢opme, C
MIOMOILIbI0 KOMITBIOTEPA MOHATUS M CBOWMCTBA, CBSI3aHHBIE C
O0OBIKHOBEHHOM JIPOOBIO.

YurtaTh U 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE TpOOH,
Npeaaratb U 00CyKIaTh COCO0bI YIIOPAIOUYNBAHUS APOOECH.
M300paxkars  OObBIKHOBEHHBIE  JOpoOM  TOYKaMHU  Ha
KOOpJMHATHOM  MpsAMOM; HMCHOJB30BATh  KOOPAMHATHYIO
IPSAMYIO JUIsl CPAaBHEHUS IpOOEH.

®opMyJIMpPOBaTh, 3aNIUCHIBATH € MOMOLIbI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH JpoOM C OMOpOM Ha TMPaBuUIIo;

HCI0JIb30BATh OCHOBHOE CBOMCTBO IpoOM NJsl CcoKpaujeHus
Opobeu u npugedeHus OpobU K HOBOMY 3HAMEHAMENO 8
NPOCMENUUX CLy4asix.

IIpeacraBasaTs 1o oOpa3ly cMemaHHyi0 JpoOb B BHUIE
HENpPaBWJIBHOM M  BBLAENATH IEJyI0 YacTh 4HCIa U3
HEMpaBUIBHOM Apo0wu.

BbinoaHATs apupmernyeckue AeiicTBUS C OObIKHOBEHHBIMU
IpoOsSMU B TPOCTHIX CIyd4asx; HPUMEHSITb CBOHCTBA
apu(MeTUIeCKUX EeHCTBUH /IS palliOHATN3AllUY BRIYHCICHUH.
BbInoTHATH, NPUKHMAKY M OLEHKY pe3ylbTaTa BbIYHMCICHUN;
npeaarath U NPUMEHATh NPUEMBI IPOBEPKH BbIYUCIICHUH.

IIpoBoauTh MccjeI0BAHUSA CBOWCTB Jpo0ei, OmMpasch Ha
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YUCJIOBBIE 3KCIEPUMEHTHI (B
KOMIThIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIO)KHBIC BBICKA3bIBAHUS O JPOOSX,
NPUBOAUTH MPUMeEPbI U KOHTPIIPUMEDPHI.

Pemiars mpocreiiline TEKCTOBBIE 3aJayd, COJAEPIKAIIHME
JIpOOHBIE JAaHHBIE, U 3aJa4l HA HAXOJCOEHUe Yacmu Yenoco u
Yeno2o no e2o0 4acmu, 8blAGIANL UX CXOOCMEA U PA3TUYUA.
MopaenupoBaTh XOJ PELICHUS 33Ja4d C MOMOIIBI0 PUCYHKA,
CXEMBI, TaOIUIIBL.

IlpuBoauTH, pa3oupaTh, OLEHHBATHh PA3JIMYHBIC PEIICHUS,
3alUCH PEIICHUM TEKCTOBBIX 3a7a4 MpU HEOOXOJIUMOCTH C
HaIIpaBJIAOIIEH TOMOIIBIO.

C nomMombI0 Meaarora OUEHUBATH TOJYYCHHBIM pe3yJbTar,

TOM 4YHCIC C IIOMOIIBIO

OCYLIeCTBJATHL  CAMOKOHTPOJIb,  IIPOBEpsii ~ OTBET  Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAMTh OLIHOKH.
3HAKOMUTBCS € UCTOPUEH Pa3BUTHS apU(DMETHKH.

Harasignas MHoroyronsHuKkd.  YeTbIpEXYrONbHUK,  NPSIMOYIOJNBHUK, | Pacmo3HaBaTh, u300paxkaTh C TIOMOLIbIO  YEPTENKHBIX

reoMeTpus. KBajpar. MHCTPYMEHTOB U OT pyKH, MOJAEIUpPOBaTh U3 Oymaru

MHOroyrojJbHuKH TpeyronbHUK. MHOT'OYT'OJIbHUKH.

(10 4 [Inomane U nepuMerp NpsAMOYroJIbHUKA U MHOTOYT'OJIbHUKOB, IIpuBoauTH NMpUMepPbI 0OOBEKTOB PEATHLHOTO0 MHpPA, UMEIOIINX
COCTABJIEHHBIX U3 MPSIMOYTOJbHUKOB, €IMHUIBI HM3MEPEHUS (bopmy  MHOTOyrOMBHHK, NpAMOYrobHIKA, — KBajpata,
rtomazu. TlepuMeTp MHOTOYTOJIbHHKA. TPEYroJIbHUKA, OLIEHUBATh UX JINHEIHBIE pa3MephI.

BbruncasaTs: nepUMETp TPEYroJIbHHUKA, MPSMOYIOJbHHKA,

MHOT'OYTOJIbHHUKA; IUIOIAAb MPSMOYToJbHHUKA, KBajapara (Ipu
HEO0OXOIUMOCTH C OMOPOIl Ha aITOPUTM yUEOHBIX JEHCTBUIN).
HN3o00paxkath OCTPOYTOJIbHBIE, MPSAMOYTOJIbHBIE u
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

Crponth Ha KieT4yaToil Oymare KBagpaT U MPSMOYTOJBHUK C
3a/IaHHBIMHU JIJIMHAMU CTOPOH.

HccaenoBarb cBoOicTBA IPAMOYTOJIbHUKA, KBajgpara IIyTEM
HKCIIEPUMEHTa, HAOMIOACHUS, H3MEPEHMs, MOJIEIHPOBAHMUS;
CpPaBHMBATh CBOMCTBA KBAApaTa U NPSMOYTOJIbHUKA.
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PacnosHaBaTh HCTHHHBIE M JIOXKHBIE BBICKA3BIBAHUSA O
MHOT'OYTI'OJIbHUKAX, IPUBOJAMTH NPHUMEPbI U KOHTPIIPUMEPBI.
HccaenoBarb 3aBHCHUMOCTS IIJIOIIAAM KBaJgpaTa OT JJIMHBI €T0
CTOPOHBI.

Hcnoab3oBaTh CBOMCTBA KBAJPAaTHOM CETKU JUIS ITOCTPOEHUS
¢buryp;  pa3duBaThb  IPAMOYIOJIBHUK  Ha  KBaJparsl,
TPEYroJbHUKH; COCTABJAATHL (UIYpHl U3  KBaIpaToB U
IPSIMOYTOJIBHUKOB U HAXOJUTh UX IJIOLIA b, pa30UBaTh (PUTypbI
Ha IpSMOYTOJIbHUKU U KBaJIpaThl U HAXOAUTh UX ILIOWIAAb (IIpU
HEO0XOIMMOCTH C HAPaBIIAIONIEH TOMOLIBIO).

BeipamaTh BeIMUMHY IUIOINAJU B Pa3jIMYHBIX €JUHULAX
U3MEpPEHUs] METPUYECKONM CHUCTEMBI MEp, HCHO0Jb30BaTh
3aBHCUMOCTH MEXJy METPUYECKUMH E€AUHULAMU U3MEpEHUs
IUIOINAAM IpU HEOOXOJUMOCTH C ONOPOHl Ha CIPaBOYHYIO
nH(pOpMaLUIO.

3HAKOMHTBCA C NpPUMepPaMH NPHMEHEHHMs IUIOAAH U
IIepuMeTpa B NPAKTUYECKUX CUTyauusx. Pemare 3agadyu u3
peanabHOM JKU3HU, IPU HEOOXOJUMOCTH C ONOPOM Ha allrOpPUTM
IpaBUiIa, 00CYXKIATh Pa3INYHbIE CIOCO0BI PELICHU 3aay.

JlecsiTUUHBIE
apoou
(38 u)

Hecstuunas 3anmuch npodeii. CpaBHEHHE IECATUYHBIX IpOOEH.

JleiicTBus ¢ necATUUHBIMU APOOSMU. OKpyaieHue 0ecamuyHbix
opobelt.

Pemenune TexcToBBIX 3adau, cojepkauux JApoOu. OCHOBHbBIE
3a/1a4¥ Ha JpoOu.

IIpeacTaBasiTh AECATUUHYIO ApoOb B BHJIE OOBIKHOBEHHOH,
YUTATh W 3alMChIBaTh, CPAaBHMBATBL JIECATHYHBIE JpOOH,
npepjaratb M 00CYKAaTh CHOCOOBI  YIOPSAOYMBAHUS
JECSTUYHBIX APOOEH.

N3o0paxath necatnyHble ApoOU TOUYKAMHM Ha KOOPAMHATHOM
IPSAMOM.

BoisiBJASITH €XOACTBa M Pa3jiu4Ms MPAaBHI apUPMETHUECKUX
JENCTBUI ¢ HATYpaJIbHBIMH YUCIIAMHU U IECATUYHBIMU APOOSIMH,
I10CJIE COBMECTHOT'O aHAIN3A.

BbInoHATL apudmeTnyeckue JAEUCTBUS C JIECATHYHBIMU
Ipo0sIMU; BBINOJHATH NPUKHAKY M OLEHKY pe3yibTara
BBIYMCIICHHI.

IIpuMeHsiTh cBoiicTBa apudMeTHUECKUX MACUCTBUHM  JUIs
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panMoHANM3aIMN BEIYMCIICHUM.

Ilpumename npasuno okpyzieHus Oecsimuunvix Opoodeil, IPU
HEOOXOAMMOCTH C BU3YaJIbHOM OMOPOH.

I[IpoBoaAUTH HCCAEIOBAHUS CBOWCTB JCCATUYHBIX IPOOCH,
ONUpPasiCh HA YHCIOBBIE DSKCIEPUMEHTHI (B TOM YHCIE C
MOMOIIBIO0 KOMIIBIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BBICKA3bIBAaHUS O JPOOSX,
NPUBOAUTL  TNPHMEPbI U  KOHTPIPUMEPHI, CTPOMUTH
BbICKA3BIBAHUS U OTPUIIAHUS BBICKAa3bIBAaHUH.

Pemiats mpocreiimnie TEKCTOBBIE — 3aJayd, COAEpKAIUeE
JIpOOHBIE TaHHBIC, U HA HAXO0XHCOEHUE YACTNU YeN020 U Yel020 NO
€20 yacmu; BbIABJSITh UX CXOACTBA U Pa3jnyus.
MopaeanpoBaTh XOJ PELICHHS 3a/ayd C IOMOUIbIO PUCYHKA,
cxeMbl, Tabnuipl. Pa30upars pasinuuHble pELICHMs, 3allUCU
pELICHUH TEKCTOBBIX 3a/1a4.

OnepupoBarh IpOOHBIMU YHCIIAMU B PEATbHBIX >KMU3HECHHBIX
CUTYaITUsX.

C nomMombI0 meaarora OLEHUBATH IOJYYEHHBIM pe3yJbTar,
OCYHIECTBJSATh  CaMOKOHTpPOJb, TPOBEpsisi  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOAUTH OLITHOKH.

3HAKOMHTHCS ¢ MCTOPHUEH pa3BUTHS apUPMETUKH

Harasaanas
reoMeTpus.
Tesna u purypnt
B POCTPAHCTBE
(99)

Mmnoeoepannuku. Hzobpasicenue muozcoepannuxos. Mooenu
NPOCMPAHCMBEHHBIX MeJl.

Ipsmoyeonvrulil napannenenuneo, kyo. Pazeépmxu kyba u
napasnnenenuneod.
O6vém Kyba, npamoy20ibH020 napaieienuneod.

Pacno3naBath Ha 4epreskax, PHCYHKaX, B OKPYKaOIIeM
MHpe NPsIMOYTOJIbHBIN Mapauienenumnes, Kyo, MHOTOTpaHHHUKH,
ONUCBHIBATb, HCIOJBb3Ys  TEPMHHOJIOTHMI0, OLICHUBATh
JIMHEWHBIE pa3MEPBI.

IIpuBoanTH MpUMepPbI 0OOHEKTOB PEATHHOIO MUPA, UMEIOIINUX
¢bopMy MHOTOTpaHHHKA, MPSIMOYTOJILHOTO MapaieNenumesa,
KyOa.

N300pazkaTh Ky0 Ha KieT4aToil Oymare.

HUccnenoBars CBOMCTBA KyOa, [PSAMOYTOJIBHOTO
napajuleJIenuIe a, MHOTOTPAaHHUKOB, UCIOJB3YSl MOJAEIU IpU
HEOOXOIMMOCTH C HAPABJIAIONIEH TOMOIIBIO.
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PacnosnaBate  pa3BEPTKM KyO0a W mapajuieNenuiena.
MoneaupoBath Ky0 ¥ napajuiesienue] 3 OymMara U npodnx
MaTepHalioB, 10 00pas3ILy.

Haxoauth u3MepeHus, BBIYMCIASTH IUIOMATL MOBEPXHOCTH;
00BEM Ky0a, MPSMOYTOIBHOTO MapaJUIeNIeuIie/ia C OMOPOol Ha
AITOPUTM YYEOHBIX JICHCTBHI, HCCI€I0BATh 3aBHCHMOCTb
00béMa Ky0a OT IJTMHBI ero pedpa.

Ha6monaTh W TPOBOAWTH AHAJOTHH MEXIY MOHATUIMU
TUTOMIAIM ¥ 00BEMA, TIEPUMETPA | IIJIOIIA/IN TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIC M JIOXKHBIC BBICKA3bIBAHHS O
MHOTOTPaHHHUKAaX, MPUBOAUTH NPHUMEPBI ¥ KOHTPIPUMEPHI.
Pemats 3a1aun U3 peasibHOM KU3HH.

IloBTOpPEHME
1 000011IeHHE
(10 u

[ToBTOpEHNE OCHOBHBIX MOHATHII U METOJIOB Kypca S Kjacca,
000011IeHE 3HAHUH.

BoruucasaTe 3HaU€HUS BBIPAKEHUM, COJIepKalllUX HATypallbHbIe
Yrclia, OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, BBHIOIHATH
npeoOpa3oBaHus YKces MPU HeOOXOIUMOCTH C HAIPABISAIOLIEH
MTOMOUIBIO.

BeiOupars  cmocod cpaBHEHHsS ~ 4YMCENl,  BBIYMCIICHUIA,
NPUMEHATh CBOMCTBA apu(METUUYECKUX JEHUCTBUH  aJs
palMOHAIM3ALMKU BEIYMCIICHUN.

OcyniecTBAATh CAMOKOHTPOJIb BBINOJIHSAEMBIX JEHCTBUA U
CaMOIIPOBEPKY Pe3yJIbTaTa BEIYMCICHUN.

Pemars mpocreiimme 3agaudM U3 PEATbHOM  KHU3HHU,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHMS ISl pEIICHUS 3a7a4 U3
JIPYTUX y4eOHBIX MPEAMETOB.
Pemiars mnpocrteiiiume 3agauM
CPaBHMBATL  CHOCOOBI  PEIICHUS
pPalMOHAJIBHBIN €C1OC00.

cnocodamu,
BbIOMpATH

Pa3HbIMH
3aa4H,

6 kiaacc (He meHee 170 u)
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Ha3zpanue
pa3naesa (TemMbl)
Kypca (4uciio

OcHoBHoOe cofepKkaHue

OcHOBHbBIE BHUABI J€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

4acoB)
HarypaabHbie ApudmeTndeckne ASHCTBHsI ¢ MHOTO3HAYHBIMY HATYpaIbHBIMY | BBIMOJIHATE apudMeTHYeCKHe JeHCTBHSI C MHOTO3HAYHBIMU
ymucsaa yucinamMu. YucinoBble  BBIpAXEHUs, MOPSAOK JCHCTBHI, |HaTypaJlbHbBIMU 4YHCJIaMH, HAXOAUThb 3HAYEHHS] YHCIIOBBIX
(30 u) UCTIOJNIb30BaHUE CKOOOK. OKpyTIieHNE HATypaTbHBIX YUCEIL. BBIPOKEHHH CO CKOOKaMH U 0€3 CKOOOK; BBIYMC/ISATH 3HAYEHHUSA

Jenutenu u KpaTHBIE YUCTA; HAUOOIbWULL 0OWULL Oenumenb U

HAaumeHnvuiee 061/1/;66 KpamHoe.

Paznoxxenue umcia Ha TPOCThIE MHOXHUTENU. JleTuMOCTh

CYMMBI U IIpou3BeeHUs. JleTleHue C OCTaTKOM.
Perienue TekcTOBBIX 3ajay.

BBIPOKECHHH, COJEPIKAIIUX CTEIICHHU.

BbInoiHATL NPUKHAKY M OLEHKY 3HAYeHUW YHCIOBBIX
BBIPOKECHHM, MPUMEHATH NPUEMBI IPOBEPKM PE3yNIbTaTa.
Hcrnonp30BaTh mNpH  BBIUMCIACHUSAX MepPeMecTHTEebHOEe H
coyeTaTrejibHOEe CBOWMCTBA CJIOKEHUSI M  YMHOKEHHUS,
pacnpedenumenbHoe C60UCMEO YMHONCEHUSA OMHOCUMETbHO
Cl10JceHUusA, CBOMCTBA apu(pPMeTHYECKHX J1eiiCTBHI.
HcciaenoBaTh 4nCI0BbIC 3aKOHOMEPHOCTH, TPOBOIUTHUHCIIOBBIC
IKCIIEPUMEHTHI.

®opmyMpoOBaTH ONpeldeJeHHsl JCIUTENd U KpPaTHOro,
HAuOOJIBIIEro OOIIEro JENUTEIs M HaUMEHBIIET0 OOIIero
KpaTHOIO, MPOCTOrO0 M COCTAaBHOTO YHCEJ; MCHOJb30BaTh 3TH
MOHSTHS TIPU PELICHUH 3a/1a4 (TP HEOOXOAMMOCTH C OIIOPOH Ha
AJITOPUTM TIPaBUJIA).

IIpuMeHATH AJrOpUTMbI BBIUUCIECHUS HaWOOJIBIIErO OOIIEro
JeTUTENsT W HAMMEHBIIEro OOIIero KpaTHOTO JABYX YHCET,
QITOPUTM PA3JIOKEHUS YKCIIa HA TPOCThIE MHOXKUTEIH.
HccaenoBarb cBoOiCTBa JEIMMOCTH CYMMBI U MPOU3BEICHUS
YUCeJl C ONOPOM HA BONPOCHBIN ILJIAH.

IlpuBoauTs, npUMepbI 4YHUCEN C 3aJaHHBIMH CBOWCTBAMH,
Pacno3HaBaTh BepHble M HEBEPHbIE YTBEPKIEHUS O CBOMCTBAaX
YuCeJ, ONMPOBEPraTh HEBEPHBIC YTBEPKICHUS C TIOMOIIBIO
KOHTPIPUMEPOB.

KoncrpyupoBarh  MaTeMaTH4yecKHe  NpeNJIOKEHHS  C
MTOMOIIIBIO CBSI30K «H», «HIIN», «ECIH..., TO...» TI0 00pa3ily.
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Pemathb TekcTOBBIC 3a/1a4M, BKIIOYAIOIINE MOHATHS AETUMOCTH,
apumeTnyeckuM CcrnocoOOM, HCHONB30BaTh Mepedop Bcex
BO3MO>KHBIX BAPUAHTOB C ONMOPOI Ha BOIIPOCHBIH IJIaH.
MopenupoBarh XOJ pelIeHUs 33Jaud C NOMOUIbIO PHUCYHKA,
CXEMBbI, TaOJIUIIBI.

[TpuBoaMTH, pa3dupaTh, OLEHUBATH Pa3U4YHbIE pelIeHus,
3amMcU  pelleHUuil TeKCTOBbIX 3aJa4y C HaIlpaBJIsIoOlIeH
MTOMOIIBIO.

Kputnuecku oreHuUBaTh MOJYy4YeHHBIH pe3yabTaT, HAXOAUTH
OIIMOKHU, OCYLIECTBJISATH CAMOKOHTPOJIb, IPOBEPAS OTBET HA
COOTBETCTBHE YCJIOBHIO.

Harasanasn
reoMeTpus.
IIpsimbie HA
IJIOCKOCTH
(7 9)

Ilepnenouxynapuuie npsamoie. Ilapannenvhvie npsamoie.

Paccrosinue MCXKAY ABYMSI TOYKaMH, OT TOUKHU OO0 HpHMOﬁ,

JUITMHA TTyTH HA KBAaJPAaTHOM CETKe.
IIpumepyl npsamvix 6 npocmpancmee.

Pacno3HaBaTh Ha uepTekax, PHCYHKax clydad B3aWMHOTO
PaCTOJI0KEHUS ABYX MPSMBIX.

HN300paxath ¢ NOMOWIBIO YePTEXKHBIX HMHCTPYMEHTOB
KJIeTyaTol Oymare JBe TMepeceKaroluecs TMpsMbie, [IBE
napajvieJIbHbIe TPSIMbIE, CTPOUTH MPIMYIO, IEPIICHAUKYISIPHYIO
JAHHOM.

IpuBoauTH NnpUuMepbl napajuieTbHOCTH U
MEePIEHIUKYIISIPHOCTH TIPSIMBIX B MPOCTPAHCTBE.

Pacno3HaBatb B MHOTOYTOJBHUKAX TMEPHEHIUKYISIPHBIE |
napajieiabHble CTOpOoHbl. M300pamkaTb MHOTOYTrOJIBHUKUA C
napajuieNbHBIMU, IEPICHANKYISIPHBIME CTOPOHAMH O 00pasIry.
Haxoauth paccTostHuE MEXIy IBYMS TOYKaMH, OT TOYKH [0
NpsIMOM, JIMHY NYTH Ha KBaJpaTHOM CETKE, B TOM YHUCIE
WCIIONB3Ys IU(POBBIE PECYPCHI.

Apoon
(32 u)

OObIkHOBEHHast  ApoOb,  OCHOBHOE  CBOMCTBO

cokpaienue n1poodeit. CpaBHEHHE U yIOPSAA0YUBAaHUE IPOOEH.

Jecstuunble qpodbu U MEeTpUYecKas CUCTEMa Mep.

1podu,

Apudpmernueckue  AeMcTBUS ¢ OOBIKHOBEHHBIMHU

JACCATHYHBIMHA I[pO6SIMI/I.

u

CpaBHUBATBH U YNOPSIAOUMBATH JpO0OH, BHIOUPATH CHOCOO
CpaBHEHHs Jpobeit.

IIpeacTraBasiTh JecATUYHBIE APOOM B BHJE OOBIKHOBEHHBIX
npobeil 1 OOBIKHOBEHHBIE B BHJIE JECATUYHBIX, HCMOJIb30BATH
IKBHMBAJIECHTHbIE TNPeICTaBJIeHUs] IPOOHBIX YHCEN TpPU HX
CpaBHEHHH, NP BBIYUCICHUIX (IPU HEOOXOAMMOCTH C
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OtHomenue. Jlenenue B JaHHOM OTHOIIEHUU. Macwmao,
POIOPLHSL.

[Tonsitue mpoueHrta. BolunciaeHue mpoueHTa OT BEJIUYUHBI U
BEJIMYMHBI 110 €€ MPOLICHTY.

Pemennie TeKCTOBBIX 3a7a4, COJAEPKAIIMUX APOOU U MPOICHTHI.
[TpakTrueckast padota «OTHOILIEHUE AJTUHBI OKPYKHOCTH K €€
TUAMETPY».

HaIpPAaBJISAOLIEH TOMOILBIO).

Hcnonb3oBaTh JecsATHUHBIE JpoOM MpH  peoOpa3oBaHUU
BEJIMYUH B METPUYECKOM CUCTEME MEDP.

Boinonars apugmMeTnyeckue aeidCTBHS C OOBIKHOBEHHBIMHU U
JECATUUHBIMH JIPOOSMU.

BbrunciasTs 3HauCHUS BBIpAXKECHUI, COJIeprKaIINX
OObIKHOBEHHBIE M JIECATUYHbIE  JpOOH,  BBINOJHSTH
npeoOpa3zoBanusi J1pobeil, BbLIOMPATh CHOCO0, NPUMEHSITH
cBoiicTBa apuMeTHUUECKUX NEHCTBUI IS paluoHAIU3alUN
BBIYMCIICHUM.

CocTaBJifITh OTHOIICHUS U MPOIMOPLUH, HAXOAUTH OTHOIICHHE
BEJIMYMH, JICJIUTh BEJIMYUHY B JAHHOM OTHOILICHUH.

Haxomuth J3KCHEPUMEHTAJBHBIM NMYTEM OTHOIICHHUE JIUHBI
OKpYXHOCTH K € nuamerpy (Ipu HEOOXOJUMOCTU C
HAIPABIIAIONIECH TOMOIIBIO).

Haxoauth MacmTad 1uraHa, KapThl U BBIYHMCIATH PACCTOSHUS,
MCIIOJNIB3YS MacIITad ¢ OMOPOoil Ha aNTOPUTM YUeOHBIX IEUCTBUM.
OO0BSACHATH, YTO TAKOE MPOIICHT, YIOTPEOJISITH 00OPOTHI PEUU CO
CJIOBOM «IIPOIICHT». BhIpaskaTh MpOLEHTHI B IPO0SX U IpoOH B
MIPOLIEHTAaX, OTHOIIEHUE IBYX BEJINYMH B MPOLICHTAX.
BbIuMcIATH IPOLEHT OT YKCIIa U YUCIIO O €0 MPOLIEHTY.
OkpyriasaTh 1poOu U MPOILEHTHI, HAXOAUTH MPUOTMHKEHUS YHCEl
IIpU HEOOXOIMMOCTH C UCII0Ib30BAaHUEM BU3yaJIbHOW OMOPBHI.
Pematy 3amaum HaA YacTH, TMPOIEHTHI, MPOMOPIUHU, Ha
HaX0XJIeHHe Apoou (IPOIEHTa) OT BETWYMHBI M BEIMYHHBI TIO €8
npoOu (TporeHTty), npobu (MporeHTa), KOTOPHIA COCTaBISET
onHa BenuuMHa oT gapyrod. IlpuBoamTh, paszdupars,
OllEHNBATH PA3JIMYHbIC PEIICHUS, 3aMHCH PEIICHUH TEeKCTOBBIX
3a]1a4 MpH HEOOXOIMMOCTH C HAIPABIISIONIEH TOMOIIIBIO.
N3Bnekary wuHpopMamuo U3 TaOIUI] ©W  JUArpaM,
UHTEPIPETHPOBATH TaOJIUYHBIC JTaHHBIE, ONpeNEATh
HauOoJIbIlIee M HAUMEHBIIIEE U3 MPEACTABICHHBIX TaHHBIX.
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Harasgnas
reoMeTpus.
CummMmertpus
(6 w)

Ocesas CUMMempusl. Heﬂmpaﬂbna}z CUMMempusl.

Ilocmpoenue cummempuyHvix ueyp.
Cummempus 6 npocmpancmse.

Pacno3HaBaTh Ha 4epTekax M M300pakeHUSIX, H300paxkaTh OT
PYKH, CTPOUTH C IOMOILBIO MHCTPYMEHTOB (urypy (oTpesox,
JOMaHyl0, TPEYrOJbHUK, MNPSIMOYTOJIBHUK, OKPYXHOCTb),
CUMMETPUYHYIO JAHHOM OTHOCHUTENBbHO MpPSIMOM, TOYKH C
HaIIpaBJAIOIIEH TOMOILBIO.

HaxoauTh npuMepsl CUMMETPUHN B OKPYXKAIOILEM MUPE.
MopaeaupoBath u3 Oymaru 1Be (UTYpBl, CHMMETPUYHBIC
OTHOCHUTEJIBHO MpPSIMOH; KOHCTPYHPOBATh I'€OMETPHUYECKHE
KOH(HUTypaIyu, UCIIOIb3YsS CBOMCTBO CHMMETPHH, B TOM YHCIIE C
MOMOILBIO IIU(PPOBBIX PECYPCOB C ONOPOIl HA AITOPUTM YUEOHBIX
JIEHCTBHI.

Bbipa:xenust
¢ OykBamMu
(6 4)

[TpumeHeHne OYKB IS 3aITUCH MaTEMATUICCKUX BBIPAKECHUH U
NPEIUIOKEHUN.  ByKkeenuvie — 8blpadiceHuss U HUCTOBblE
NOOCMAaHOBKU.

BykBeHHbBIE paBEHCTBA, HAXOXKICHHE HEM3BECTHOTO KOMITOHEHTA.
DopMyIIbL.

Hcnonb3oBaTh OYKBBI 151 0003HAYCHHs YHCEN, NP 3aIllUCU
MaTeMaTHYECKUX  YTBEPXKICHUH, COCTaBIATh  OyKBEHHBIC
BBIPAXKEHMS 10 YCIOBHIO 33/1a4u.

HccaenoBarb  HECIIOKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
MCIOJIb30BaTh OYKBBI AJI UX 3aIHUCH.

BbruncasTe 4ncioBoe 3HaueHHE OYKBEHHOT'O BBIPAXKEHUS NPU
3aJJaHHBIX 3HAYEHUSX OYyKB C ONOpPOW Ha alIrOpUTM Y4eOHBIX
JIEUCTBHIA.

3anuceiBaTh ¢popmy.nr: nepumeTpa " IJIOIAIN
MpSIMOYTOJIbHUKA, KBajJpaTa; UIMHBI OKPYXHOCTH, IUIOUIAJH
KpyTa; BHINOJIHATH BBIYMCJIEHHUS 110 3TUM (HOpMyJIaM.
CocraBiasTb (OpMYJIbI, BBIPAKAIOINE 3aBUCUMOCTH MEXAY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSHME; 1I€HA, KOJIUYECTBO,
CTOUMOCTB; TPOU3BOAUTEIBHOCTh, BpeMs, O0BEM pabOThHI;
BBINOJIHATH BBIYUCICHUS IO ATUM (OPMYIIaM.

Haxonuth  HEW3BECTHBIH  KOMIIOHEHT  apu(METUUECKOTO
JIEUCTBUSL.

Harasanas
reoMeTpus.
Durypbl

YeTbIpEXYTroNbHUK, MIPUMEPBI YETHIPEXYTOJILHUKOB.
[IpssMoyronbHUK, KBajgpaT: CBOWCTBAa  CTOpPOH,  VYIJIOB,
UaroHacH.

H300paxkars Ha HEIWHOBAaHHOW U KJeTdyaroil Oymare c
UCIIOJIb30BaHUEM YEPTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJIBHUKHU C 3aJAHHBIMA CBOWCTBAMMU: C
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HA IJIOCKOCTH
(14 v)

W3mepenue yrioB. Buibl TpeyroJbHUKOB.

Ilepumerp MHoOroyronpHuka. Ilmomans

¢uryper. Dopmysl

nepuMeTpa W IUIOIAgu mnpsiMoyroibHuka. [Ipubmmxénnoe

U3MEpEeHHe IIomaan Guryp.

Ipaxmuueckas paboma «Ilnowaowv kpyeay.

napajvieIbHbIMU, MEPIEHIUKYISIPHBIMUA, PABHBIMH CTOPOHAMH,
OpsIMBIMUA ~ yIJIaMU W JAp., PAaBHOOEIPEHHBIN TPEYroJbHUK.
Ipeanarars U 00CyKI1aTh COCO0BI, AJITOPUTMBI TOCTPOCHHUS.
HccnenoBarb, HUCHONB3YyS  OKCIEPUMEHT,  HAOIOJCHUE,
MOJEIMPOBAaHUE, CBOMCTBA  MPAMOYIOJIbHUKA, KBaJpara,
pa30buBaTh Ha TPEYTOJIBHUKHU C OMOPOM Ha BOMPOCHBIH TLIaH.
O00CHOBBIBATDH, ONMPOBEPraTh C IMOMOIILI0O KOHTPIPUMEPOB
YTBEPXKICHHUSI O MPSIMOYrOJIbHUKE, KBaJpare, Paclno3HaBaTh
BEpHBIE U HEBEPHBIC YTBEPIKICHHUS.

HN3mepsaTH M CTPOUTH C MTOMOIIBIO TPAHCIIOPTUPA YTJIBI, B TOM
YUCJIE B MHOTOYTOJbHUKE, CPABHUBATh YIJIbl, PaclO3HABATH
OCTpBbIE, MIPSIMBIE, TYIbIE, Pa3BEPHYTHIC YIJIBI.

Pacno3naBarthb, n300paxkaTh OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIH,
TYIIOYT'OJIBHBIH, paBHOOEAPEHHBIH, PaBHOCTOPOHHUI
TPEYroJibHUKA (TIpUu  HEOOXOAMMOCTH C  HCIOJIB30BAaHHUEM
BU3YaJIbHOU OMOPHI).

BoruucasTh epuMeTp MHOTOYTOJIbHUKA, oAb
MHOTOYTOJIbHUKA pa30MeHHEeM Ha MPSIMOYTOJbLHUKH, Ha PaBHbBIC
(burypsl, UCMONIB30BaTh METPUUECKUE SAMHHIIBI U3MEPEHUS
JUTMHBI U TIJTOIAIN C OTIOPOM HA aliTOPUTM YUE€OHBIX JEeHCTBUM.
Hcnoab3oBath NpuOINKEHHOE M3MEPeHHe [IMH U TI0IAAeH
Ha KjeTdyaroi Oymare, TpUOIMKEHHOE U3MEPEHUE ITUHBI
OKPY’KHOCTH, TUIOLIaJAH Kpyra.

IMoo:xkuTEALHBIE
oTpuuAaTebHbIE
gucIa

(40 )

[enbie qyucha. Mooynv yucna,

ceomempuueckas

unmepnpemayus mooyia. ucnosvle npomexcymxu.

[TonoxxutenpHBIE H OTpULATCIIbHBIC

yucna. CpaBHeHHe

IMMOJIOKHUTEIBHBIX W OTPULATCIIBHBIX YHCCII. ApI/ICbMeTI/I'-IeCKI/Ie
HeﬁCTBHH C MMOJIOKUTCIIbHBIMU U OTPULATCIBbHBIMUA YU CIIAMHU.

Penrenuie TeKCTOBEIX 3a1a4.

IIpuBoauTL NpUMepPHI UCIOIB30BAHUS B PEATBHOM KU3ZHU
MOJIOKUTEIBHBIX U OTPULIATEIBHBIX YHCEIL.

N300paxkarth 1enple yncia, MOJ0KUTEIbHBIE U OTPULIATEIbHBIE
qyciia TOYKaMHU Ha YUCIIOBOU IPSMOM, HCMOJIb30BATh YHCIOBYIO
MPSIMYIO JUISl CPAaBHEHUS YHCEIL.

IIpumeHsiTh NpaBH/Ia CpPAaBHEHHUS, YNOPSAOYMBATHL IIEJbIE
quCIa; HAX00UNb MOOYIb YUCIA.

®opMyJIMpOBATh MPABWJIA BbIUKCICHUS C TIOJOKUTEIBHBIMU U
OTPULATEIIBHBIMY YHCIaMH, HAXOAUTH 3HAYEHHUS YUCIIOBBIX
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BBIPAYKEHHI, COoZEepKaIINX IEUCTBUSI
C TMOJIOKUTEIbHBIMU W OTPUILIATEIBHBIMU YHCJIAMU  TPH
HEO0OXOJUMOCTH C OMOPOI HA aNTOPUTM TIPABHIIA.

IIpumeHsATh CBOWCTBA CIOXKEHUS W yYMHOXKEHHUS A
peoOpa3oBaHUs CyMM U MTPOU3BEICHUN.

IIpencraBiienne
JTAHHBIX
(6 1)

HpHMOYFOHBHaH CHUCTCMa KOOpJZiMHaT Ha IIJIOCKOCTH.
KOOpl[I/IHaTLI TOYKH Ha IIJIOCKOCTH, a6cuHcca " OpJAuHara.

CronbuaTbie U KPYroBbI€ JHArPaMMBl.

[TpakTnueckas padota «llocTpoenue nuarpammy.

Pemienne  TEKCTOBBIX  3ajad,  COJAEp)KAIIMX  JIAHHBIE,
NpeJCTaBJICHHBIC B TA0INIIAX U HA JHarpaMMax.

O0BSICHAT, M WUIKOCTPUPOBATHL NOHATHE MPAMOYTOJIBLHOU
CUCTEMBbl  KOOpPJMHAT  HAa  IUIOCKOCTH,  HCIIOJb30BaTh
TEPMHUHOJIOTHIO; CTPOMTH Ha KOOPAMHATHOM MIIOCKOCTU TOYKH U
¢Gurypsl 1Mo 3aJlaHHBIM KOOpAMHATaM, HAXOAUTH KOOPIUHATHI
TOYEK.

Yurarb cTonOuaThIe u KpPYyroBbIE JarpamMmbl;
HHTEPNPEeTHPOBATH JaHHBIC; CTPOUTH CTOIOYATHIE AHATPAMMBI.
Hcnonb3oBats nHGOpMALMIO, MIPEACTABICHHYIO B TabauIax,
HA JuarpamMmax JUisl pelIeHUs TEeKCTOBBIX 3a/Jad U 3a1ad u3
peanbHON KU3HU.

Harasanas
reoMeTpus.
Durypsl

B IPOCTPAHCTBE
(94)

Ilpsimoyzonvueili napannenenuned, Kyo, Hpusmda, RUPAMUOdQ,
KOHyC,  yumunop, wap u  cgepa.  Hzobpadicenue
NPOCMPAHCMBEHHBIX Quzyp. IIpumepbi Pazeépmox
MHO202PAHHUKO8, YUTUHOPA U KOHYCA.

Ilpaxmuueckas paboma «Co3z0anue Mmooeneu
NPOCMPAHCMBEHHBIX PUSYD».

Honamue o06véma, eounuyvl uzmeperus o00véma. O0vEM
NpPAMOY20TIbHO20 napaieienunedd, Kyoa, popmynvt 0o6véma.

Pacno3snaBarhb Ha yepTexkax, pUCyHKax, ONMUCHIBATD IUPAMUY,
IIpU3My, LWIMHIP, KOHYC, IIap, HM300paxkaThb HX OT pPYKH,
MoOIeJINpoBaTh U3 Oymaru, MIAcTHJIMHA, MPOBOJIOKU H . C
Harpasisitomed nomonisio. [IpuBoguTH NMpuMepbl 00BHEKTOB
OKPYXKAroIIero MUPa, UMEIOIIUX (OPMBbI HA3BAHHBIX TE.
Hcnoab3oBaTh TEPMHMHOJIOTHIO: BEpIINMHA, peOpo, TpaHb,
OCHOBaHUE, BBICOTA, PAINYC U TUAMETP, Pa3BEPTKA.

N3yuaTh, UCMIONB3ys SKCIEPUMEHT, HAOIIOJEHUE, U3MEPEHHUE,
MOJIEJIMPOBAHUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONMUCHIBATH
CBOMCTBAa Ha3BaHHBIX TCJI, BBIABJIATH CX0ACTBaA U pa3.1mqnﬁ:
MEXKy TUPAMUZION U TIPU3MOM; MEXIAY HHIMHAPOM, KOHYCOM U
1apoM.

Pacno3HaBath pa3BEPTKU MapajuieNenunena, Kybda, MPHU3MBL,
nmupaMuJbl, KOHyCa, HUJIIMHAPA; KOHCTPYUPOBATHb JAaHHBLIC TCJIa
W3 Ppa3BEPTOK, CO3JaBaTh UX MOJCIH C HaIlpaBIAIOLIEH
MTOMOILBIO.
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Co31aBath MojeJM TIPOCTPAHCTBEHHBIX (uryp (w3 Oymaru,
MIPOBOJIOKH, TIJIACTUIIMHA U JIP.) C OMIOPO Ha aIrOPUTM YUEOHBIX
IECUCTBHUIH.

H3mepsaTh Ha MojeJsiX: JUIMHBI pEOEp MHOTOTPAHHUKOB,
JUaMeTp 1iapa.

Boruucasats mno  ¢opmyiaam: 00bEM  IPSIMOYTOJIBHOTO
napajuiefienunena, Kyba; MCIOJIb30BaTh €AMHUIIBI U3MEPEHUs
00b€Ma; BBIYMCJIAATH OOBEMBI TEJ, COCTABICHHBIX W3 KYyOOB,
napajuleNIienue/oB; pemaTh 3a4a4u C PeaJbHbIMU JaHHBIMU C
ONOpOM Ha CIIPAaBOYHYIO UH(OMALIHIO.

IHoBTOpEHME,
00001mIEHME,
cHCTeMaTH3alus
(20 u)

[ToBTOpEHNE OCHOBHBIX TOHSATHH M METOHOB KypcoB 5 u 6

KJIaCCOB, O606H.I€HI/IG Hn CUCTCMaTHU3alusa 3HAHWH.

Bor4uciasaTh 3Ha4E€HUs BRIPAKEHUM, COIEpKAIIMX HATypabHBIE,
Lenble,  TOJOXKUTENBbHBIE M OTPULATEIBHBIE  YHUCIA,
OObIKHOBEHHBIE U JIECATUYHbIE  JApOOU,  BBIIOJHATH
npeoOpa3oBaHusl 4YKMCeld M BBIPAKEHHH NMpU HEOOXOIUMOCTH C
HaIlpaBJIAOIIEH TOMOIIBIO.

Bri0upaTh cnocod cpaBHEHHS YUCEN, BEIUUCICHUN, IPUMEHSITh
cBoiicTBa apudmMeTuecKkux AeHCTBUH Ul palMOHAIM3ALMUU
BBIYMCIICHUM.

Pemiate npocreiime 3a1a4m U3 pealbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA Ui DPEIICHHUS 3aJad U3 JIpPYrux
IIPEAMETOB.

Pemarh npocreiimmue 3a5a4u pa3HbIMH CIIOCO0aMH.
OcyuiecTBIAATE CAMOKOHTPOJIb BBINOJHAEMBIX JEHCTBUM U
CaMOIIPOBEPKY PE3YJIbTATA BBIYUCIICHUI.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (I1IO 'OAAM OBYYEHMUS)
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7 kaacc (He menee 102 u)

HasBanmue
pasaeina (TemMbl)
Kypca (4ucio

OcHoBHoOe cofepsKkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

4acoB)
Yucaa u [ToHsTHE PaIMOHATILHOTO YUCIIA. CucreMaTH3UPOBATH U 000raImaTh 3HAHUS 00 OOBIKHOBEHHBIX
BBIYHCJICHHSI. ApudmeTndeckue IeUCTBUS C PallMOHAIBHBIMHI YHCIAMHU. U JICCATUYHBIX APOOSX.
PanuoHanbHbIe CpaBHeHUe, yIOPSAIOYNBAHNE PAIMOHAIBHBIX YHCEIT. CpaBHUBATBH M YNOPSAA0YUBATH APOOU, MPeoOPa30BBIBAS MIPU
YHCcIa CrermneHb ¢ HaTypalbHBIM MTOKA3aTEJIEM. HEOOXOJUMOCTH  JECSITUYHBIE JpoOM B  OOBIKHOBEHHBIE,
(25 u) Pemenrie OCHOBHBIX 3a7a4 Ha JpOOH, MPOIEHTHI U3 PeallbHOM | OOBIKHOBEHHBIE B JIECATUYHBIC, B YACTHOCTH B OECKOHEUYHYIO

MPAKTUKH.

[Ipyu3Haku  AEIUMOCTH,  Pa3JIOKECHUS
HaTypaJbHbIX YHCEIL.

Peansnbie 3aBHUCUMOCTH. IIpsimas
MPONOPIIMOHATBHOCTH.

Ha MHOXHUTCIIN

u obOpaTHas

JECATUYHYIO 1pOOb.

IIpumensitTe  pasHooOpasHble  CHOCOOBI M NPHUEMBI
BbIYNCJIEHNS] 3HAYEHU APOOHBIX BbIPAXKEHUI, COIECpPKAIINX
OObIKHOBEHHBIE M  JECSATHYHbIE JApOOU: 3aMEHATh IpHU
HEOOXOMMOCTH  JECATUYHYIO  JApoOb  OOBIKHOBEHHOM U
OOBIKHOBEHHYIO JI€CATUYHON, MPUBOJIUTH BbIpaxeHHe K (opme,
HauOonee yIAOOHOM JJii  BBIUMCIEHHUH, MNpeoOpa3oBbIBATH
JpOOHBIE BBIPAKEHHUS HA YMHOXXEHHME M JIEJICHUE JEeCATUYHBIX
Ipo0eil K IEeHCTBUAM € LENIBIMU YUCIaMU (TIpU HEOOXOAMMOCTH C
HaMpaBJIsIONIEi TOMOUIBIO).

IIpuBoauTh 4YMCIOBBIC U OyKBEHHbIC NPHUMEPbI CTEICHU C
HaTypaJIbHbIM IIOKa3aTesieM, OOBSCHSS 3HAU€HHUS OCHOBAHUS
CTEINIEHW M II0KAa3aTessl CTENEHU, HaXOAWTh 3HAYECHMs CTEIEHEN

Brza a" (a — mr000€ parroHaNIbHOE YHCI0, N — HATypalbHOE
YHUCJI0) C ONTOPON Ha CITPABOYHYIO HH(POPMAIIHIO.

[ToruMate cMbICa 3anmMCH OOJBIIMX YHCEJ € MOMOIIbIO

AeCATUYHBIX Apoleil U cTeneHel uncaa 10, npumMeHsATs UX B

peajibHbIX CUTYaI[HAX.

IIpuMeHATH TPU3HAKH JACTIMMOCTH, Pa3JI0KEHHS HA MHOXKHUTEIN
HaTypaJbHbIX YHCEI.

Pemates npocreiinye 3aa44 Ha 4aCTH, IIPOLICHTHI, IIPOIIOPLUH,
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Ha HaxOoXJIeHHe ApoOu (MPOIEHTA) OT BETUYMHBI M BETMUYUHBI TIO
e€ apo6u (mporeHTy), 1podu (MPOoIeHTa), KOTOPBIA COCTaBIISET
onHa BenuuuHa ot gapyroi. IlpuBoamTh, pa3zdupars,
OLIEHUBATH PA3NIMYHbIC PEIICHUS, 3allUCU PEIICHUN TEKCTOBBIX
3ajad.

Pacno3HaBaTh U 00BSICHATH, ONIMPAsCh HA ONPEAEICHUS, IPSIMO
IIPONIOPLIMOHAJIbHBIE u o0paTtHO IIPONOPLUOHAJIbHBIE
3aBHCHUMOCTH MEXIY BEJIMYMHAMU; NPUBOAUTH MPUMeEPHI dTHX
3aBUCHUMOCTEHl M3 peaJlbHOr0 MHpa, U3 JPYrHMX Y4eOHBIX
MPEIMETOB.

Pemarp mpocreiiliiie mMpakKTHKO-OPHUEHTHPOBAHHbIE 3aJa4U
Ha  JpoO0H, TNPOLEHTHI, NpsAMYl0 4 00paTHYIO
NPONOPLIHMOHAJIBLHOCTH, IPONOPILHH.

Anredpanyeckue
BbIPaKeHUsl
(27 v)

byksenHsble BoipakeHus. [lepemennslie. JlomycTumple 3HaYEHUS
nepeMeHHbIX. POPMYyIIBL.

[TpeoOpa3oBanue OYKBEHHBIX BBIpRXKEHUH, pacKpbITHE CKOOOK
U TIPYBEJIEHUE MOAOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHbBIM ITOKa3aTeeM.
MHOrousneHsl. Crnoxenue, BBIYMTAHUE, YMHOKECHHE
MHOTOWICHOB.  DOpMyinbl  COKPAIEHHOIO  YMHOKEHHS.
Pa3znoxeHne MHOrO4IEHOB HA MHOKUTEIH.

Osaagers HA 0azoBOM YPOBHe anredpanyeckou
TEPMUHOJIOTHEN M CHMBOJIMKOW, NPHUMEHATb €€ B Ipolecce
OCBOCHUS yueOHOTO MaTepHuaa.

Haxoauth 3HaueHus OyKBEHHBIX BBIPOKEHHH INPH 3aJaHHBIX
3HA4YEHUSAX OYKB; BBIIOJIHATH BBIUMCIECHUS IO (hopMyiam.
BbInoHATH TpeoOpa3oBaHus LEIOT0 BhIPAKEHHSI B MHOTOUJICH
MPUBEIECHNEM NOJJOOHBIX CllaraéMblIX, PACKPBITUEM CKOOOK.
BbINOJHATL yMHOXXKEHUE OJHOYIEHAa Ha MHOTOWIEH U
MHOrO4YJ€Ha Ha MHOTOYJIEH, NPUMEHAATh (OpMyJbl KBajapara
CyMMBbl M KBaJpaTa pa3HOCTH C OINOpPOW Ha CIPaBOYHYIO
UH(OPMALIHIO.

OcywmecTBIATH PA3I0KEHHE MHOTOWIEHOB Ha MHOXHUTEIU
MyTéM BBIHECEHHUS 32 CKOOKH OOIEro MHOXHUTENsS, IPUMEHEHUS
dopMynbl  pa3sHOCTH  KBaapaToB, (OpMyl COKpamEHHOTO
YMHOKEHUS C ONIOPOH Ha CIPaBOYHYIO HH(OPMALIUIO.
IIpumensite 1npeoOpa3oBaHUE MHOTOWIEHOB Ui pEIICHUsS
pa3IMYHBIX 337ad U3 MaTeMaTHKU, CMEXHBIX IPEAMETOB, U3
peaIbHOM MPAKTUKH.

3HAKOMUTBCSA C MCTOPHUEN Pa3BUTHS MAaTEMATHUKU.
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YpaBHeHust

1 HepaBeHCTBA
(20 v)

VYpaBHenue, IpaBuiia peoOpazoBaHus
PaBHOCUJIILHOCTh YPaBHEHUH.
JInHeitHOE ypaBHEHHE C OJJHOM IEPEMEHHOMN

YpaBHEHMUS,

MIEPEMEHHOM, peleHre JIMHEHHBIX ypaBHEeHUH. Pemenue 3a1au

C IIOMOIIBIO YPaBHEHUH.

Jlunetinoe ypasHenue c 08yMs nepemMeHHbIMU U €20 2papuk.
Cucrema 1ByX JUHEHHBIX YPAaBHEHUN C IBYMS IEPEMEHHBIMHU.
Pemenne cuctem ypaBHEHHMH CIOCOOOM TMOJCTAHOBKH H

CIIOCOOOM CJIOKEHUSL.

Pemarp nuHeiiHOE ypaBHEHUE C OJTHOW MEPEMEHHOMN, MPUMEHSIs
NpaBHJIa IIepexoa OT UCXOAHOTO YPAaBHEHUS K PABHOCUIIBHOMY
emy Ooee npocroro Buaa. [IpoBepsiTsh, sSBiIsIeTCS JIM KOHKPETHOE
YKCII0O KOPHEM YpaBHEHUS.

Hoa0upars mpumepbl mHap YUCEN, SBIAIOIIMXCS PELICHUEM
JIMHENHOIO YPaBHEHUS C IByMsI [IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JMHEHHOTO
YpaBHEHUS C JIByMSl MEpPEeMEHHBIMH (TpU HEOOXOIUMOCTHU C
UCTIOJIb30BAHUEM CMBICIIOBOM OMOPBI); TMOJB3YACH TpaduroMm,
NPUBOAUTH IPUMeEPHI PELICHUST YPABHEHUSI.

HaxonuTh pemieHue CHUCTEMbl JBYX JIMHEHHBIX YpaBHEHHH C
JIBYMsI IEPEMEHHBIMHU C OIIOPOIl Ha AITOPUTM YUE€OHBIX IEHCTBUH.
CocTaBJsiTh M pemIaTh YPaBHEHUE WM CUCTEMY YPAaBHEHMI 110
YCIIOBUIO 3aJiaud, HWHTEPIPETUPOBATH B COOTBETCTBHM C
KOHTEKCTOM 3a/1auyd TIOJIYYEHHBIH pE3yJbTaT C ONOpOW Ha
BOIIPOCHBIM IJIaH.

Koopannatsl
U rpaguku.
DOyHKIUUHA
(24 )

Koopannara Toukn Ha npsiMoi. YHCIIOBBIE IPOMEKYTKHU.
PaccrosiHre Mexay 1ByMs TOYKaMHU KOOPAUHATHOU NPSMOU
IIpssMoyrosibHas cucTeMa KOOpAWHAT Ha IJIOCKOCTH. [Ipumepst
rpauKoB, 3aJaHHbIX (hopMynamu. UTeHue rpaiKoB peaibHbIX

3aBUCUMOCTEM.

[Tonstue ¢ynkuuu. I'papux dynkuuu. CBoHcTBa (QYHKIIHIM.

Jluneitnass  ¢ynkuus. Iloctpoenue rpaduxa

dynkmn. 'papuk Gynkaum y = kx + b.

JIMHENHOU

H3o0paxatb Ha KOOPJAMHATHOU IpsAMOI TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpJAMHATaM, JIy4H, OTPE3KH,
MHTEPBAJIbl; 3aMIMCHIBATh UX HA AJIT€OpPandecKoM sI3bIKE.
OTMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aJJaHHBIM
KOOpJMHATaM; CTPOUTH TI'paUKU HECIOXKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (QOpMyJlaMH, B TOM 4YHCJE C MOMOLIbI0 LU(POBBIX
nabopaTopuil.

IIpuMeHsiTh, HU3y4aTh NPeUMYILIECTBA, MHTEPNPETHPOBATH
rpadudeckuii crmocod MpeACTaBICHUS U aHAIN3a Pa3HOOOpa3HOM
KHU3HEHHOU MH(pOpMaIUH.

OcBauBaTh Ha 6a30BOM YpOBHE MOHATHE (PYHKIMH, OBJIAJeBATh
(GYHKIIMOHAIBbHOW TEPMHUHOIOTHEH.

Pacno3naBats nuHeliHyto pyHkuuio Y = kx + b, omucsiBaTsh eé
CBOMCTBa B 3aBHCHUMOCTU OT 3Ha4eHUH kodddurmeHntoB K u b
(pu HEOOXOAMMOCTH C OIIOPOM Ha ANTOPUTM MpPaBUIA).
Crpoutsh rpaduku nuHelHON GyHKInd, QyHKIK Y = KX + D
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Hcnoab3oBaTh HH(POBBIE pecypebl 7S HOCTPOSHUS rpaduKkoB
(GYHKIMA B U3y4EHUs UX CBOMCTB.

IIpuBOAUTE IPUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B peabHbIX
IpoLeccax U sIBJICHUSIX.

IloBTOpPEHME
U 00001IeHuE
(6 1)

[ToBTOpEHNE OCHOBHBIX MOHATHI U METOAOB Kypca / Kjacca,

000011IeHE 3HAHUHA.

BoriOuparb, mnpuUMeHATH CHOCOOBI  CpPAaBHEHMS  YHUCE,
BBIYMCIICHUH,  TpeoOpa3oBaHUW  BBIPAKECHHH,  peIICHUS
YpaBHEHU TIPU HEOOXOJMMOCTH C HAMIPABJISIOIICH TTOMOIIIBIO.
OcyumecTBIASTh CAMOKOHTPOJIb BBINOJHAEMbIX JEUCTBUM U
CaMOIIPOBEPKY pe3ysbTaTa BBIYMCICHUHN, MpPeoOpa3oBaHUM,
MOCTPOCHUH.

Pemath npocreiinme 3aJa4u U3 peaabHOM )KU3HU, IPUMEHATH
MaTeMaTH4ecKHe 3HAHUA Ui DPEIICHUs] 3aJad U3 JPYrux
MPEIMETOB.

Pemath mnpocreiiline TeKCTOBble 3aJa4d, CPaBHUBATb,
BbIOMPATH CIIOCOOBI PEIICHUS 33/1a4H.

8 kiacc (He menee 102 )

Ha3Banue
pa3aena (TemMbl)
Kypca (4uci10

OcHoBHOe cofepsKaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00y4YAKOIIHUXCS

4acoB)
Yucna u KBanpatHslit KopeHb U3 uncna. Ilonamue ob uppayuonanvrom | @opMyJIMpoBaTh onpeaeaeHue KBaJpaTHOIO KOPHS U3 4HCHa,
BbIYHCJICHHS. yucne. /lecamuunvle npubIUMCEHUS UPPAYUOHATILHBIX YUCEL. apu(METHYECKOTO KBaJIPaTHOTO KOPHS MPU HEOOXOJIUMOCTH C
KBanparnsie Heticmeumenvnvie uucna. CpasHenue OelicmeumenbHblX Yucesl. | BU3yalbHON OIMOPOH.

KOPHHU

Apudmernueckuil KBaapaTHBIN KOPEHb.

IIpumeHsITH onepaiyio M3BJICUYEHUS KBAJpPAaTHOTO KOPHS U3
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(15 ) YpaBHeHuE Buja X2 = a. YHCIia, MCHOJb3YS MPU HEOOXOAMMOCTH KAJIbKYJISTOP.
CaoiicTBa apupMeTUIECKUX KBaJIpaTHBIX KOpHel. | OueHUBAaTh  KBaJpaTHble KOPHH LENbIMU  YHCIAMH H
[IpeoOpa3oBaHue  YHUCIOBBIX  BBIPAKEHUH,  COJEPIKAIIUX | IECATUYHBIMU IPOOSIMH.
KBaJpaTHBIC KOPHHU. CpaBHuUBaTL M YNOPSAOYMBATH  palMOHAJbHBIE U
UppaLMOHAIIbHBIE YHMCIIA, 3alIMCAaHHBIE C TIOMOIIbIO KBAaJIPATHBIX
KOpHEH NMpH HE0OXO0AUMOCTH C HANPABJISIOIIEH TOMOIIBIO.
HUccaenoBars ypaBHEHHE X2 = d, HAXOAWTb TOYHBIE U
npuOIKEHHBIE KOpHH pu & > 0.
HccaenoBarb cBOHCTBA KBaJpPaTHBIX KOpPHEW, MPOBOAS
YUCJIOBBIE SKCIIEPUMEHTHI C HCIOJIb30BAaHUEM KaJbKYJIATOpPA
(KoMTIBIOTEPA).
IlpumMeHaTs cBOMCTBA apH(MeTHYECKHMX KOpHel 1
npeodpPa3oBaHUA BbIPAKEHUI.
BbinosHATL mpocreiimme 1npeoOpa3oBaHUsl  BBIPAXKECHMUI,
coJiepKallluX KBaJpaTHble KOPHU. BbIpakaTh HepeMEHHbIE U3
reOMEeTPUUECKUX U PU3NYECKUX (HOpMYI MPU HEOOXOTUMOCTH C
OIIOpPOH Ha IPABUIIO.
BorunciasaTs 3Ha4eHHs BBIPAXKECHUMN, COAEPIKAIMX KBaJpaTHbIE
KOpPHH, UCHIOJIb3Ys IPU HEOOXOIMMOCTH KaJIbKYJISATOP.
Hcnonb3oBare B XO04e pelIeHUs 3a7ad  dJIEMEHTapHbIE
MIPEJICTABICHUSI, CBSI3aHHBIE C TNPUOIMKEHHBIMU 3HAUYECHUSMU
BEJIMYMH.
3HAKOMUTHCA C UICTOPUEN Pa3BUTHS MAaTEeMATHKH.
Yucna u Crenens ¢ nenbM nokasareneM. CTaHnapTHas 3anuch yucia. | @opMyJIMpoBaTh OnpeiesieHHe CTEIEHH C LIeJIbIM IToKa3aTelleM
BbIYMCJICHUS. Pa3mepsl 00bEKTOB OKpYIKaIOIMIEero Mupa (0T JIEMEHTAPHBIX (Tipu HEOOXOUMOCTH TIO BU3YaJILHOM OTOope).
Crenennb YaCTHI] 10 KOCMUYECKHX OOBEKTOB), JIUTENBHOCTH IpolieccoB | [IpeacTaBasiTh 3anuch OOJIBIINX U MAJIBIX YUCEI B CTAaHIAPTHOM
¢ LeJIBIM B OKPY’KarOIIIEM MHpE. Bujge. CpaBHUBATBL 4YnCIa M BEJIMYMHBI, 3alUCaHHBIE C
noKasareJyem CBOIICTBA CTENEHU C LIEJIBIM TOKA3aTEIIEM. HCIIOJIb30BaHuEM crerneHu 10.
(7 ) HUcnoab3oBarh 3amMch 4YKMCEl B CTAHAAPTHOM BHUJAE JIA

BBIPQXEHHUS pPa3MEepOB OOBEKTOB, NIUTEILHOCTH IMPOIIECCOB B
OKPY’KaIOIIEM MUDE.
D®opMyIHPOBATH, 3aANMNCHIBATH B CUMBOJIMYECKO (opme u
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WIIJTIOCTPHPOBATL IIPUMEpPaAMHU CBOMCTBA CTEIIEHH C IIECJIBIM

nokasareneM (Ipd  HEOOXOAMMOCTH C  HCIOJb30BaHUEM
BU3YaJIbHOW OIOPBI).
IIpuMensiTh  cBOMiCTBAa CTeMeHW JJIs1  IpeoOpa3oBaHuUs

BBIPAXCHUM, COJCpPXKAIIMX CTENEHU C LEIbIM I0Ka3aTelleM ¢
UCTOJB30BAHUEM  CIIPaBOYHOH uHGpopManyy. BbINOJIHATH
JAeHCTBUA C YHUCIIAMH, 3allMCaHHBIMU B CTAHJAPTHOM BUJIE
(YMHOXEHHE, JICJICHUE, BO3BE/ICHHE B CTEIICHB).

Aareopanuyeckne | KBagparueii TpéxwieH. PasnokeHne kBaapaTHOro TpéxdicHa | PacmosHaBaTh — KBaJpaTHBIM — TPEXUJIEH,  YCTaHaBJIMBATb

BbIPaKCHUS. Ha MHOXHTEJIIN. BO3MOKHOCTB €I0 Pa3JI0KEHHsI HA MHOKUTEIIH.

KBaaparusbrii PackiiagbiBaTh HAa MHOKHMTEIHM KBAJpPaTHBIM TPEXWIEH C

TPEX4iIeH HEOTPULIATENIbHBIM JUCKPUMUHAHTOM IIpU HEOOXOAUMOCTH C

(54) OIIOPOU Ha AJIITOPUTM ITPaBUIIA.

Aareopaunyeckue | AnreOpamdeckast ApoOb. [lomycTrMBble 3HaYEHUs IIEPEMEHHBIX, | 3anuchbIBaTh areOpanyeckue Boipaxkenus. HaxoauThb obnacth

BbIPasKeHUSI. BXOJLINX B anredpandeckue BoipaskeHuss. OCHOBHOE CBOMCTBO | OTIPEAETICHUS PAllMOHAIEHOTO BBIPAKEHUS.

Aaredopandeckas | anreOpandeckoit 1poou. CokparieHue pooei. BbINOJHATL YKCIOBBIE MOACTAHOBKA M BBIYMCJIATH 3HAUCHHE

ApooOL CrnoxeHue, BBIYUTAHUE, YMHOXEHHE " JIeNIeHHE | IpoOU, B TOM YHCIIE C TOMOIIBIO KaIbKYIISTOPA.

(154) anreOpanyeckux apoOeil. I[IpeoOpa3zoBanue BbIpakeHUil, | @OPMYJIHPOBATH OCHOBHOE CBOMCTBO alre0panyieckoit 1poou u

coJiepKallux anredpandeckue apoou. NPUMEHATH €ro JUIs IpeoOpa3oBaHust ApooOeil.

BbInoHATL fAeiicTBUSI ¢ ainreOpanyecKuMu ApoOsSMH TpU
HEOOXOJUMOCTH C Hampasisoomed nomoubio. IlpuMensarTs
npeoOpa3oBaHus BBIpAXEHUN JUIs pelleHus 3aaad. Beipakathb
nepeMeHHble 13 GopMmyn (PU3NYECKUX, TE€OMETPUUECKHX,
OINUCHIBAIONINX OBITOBBIE CUTYAIlMHM) TNPH HEOOXOIUMOCTH C
HaITpaBJISAOIIEH TOMOIIIBIO.

YpaBHeHust KBagpatHoe ypaBHenue. HenonHoe kBagpatHoe ypaBHeHue. | Pacmo3HaBaTh KBaJpaTHbIE YpaBHEHUS.

1 HepaBeHCTBA. dopMmya KOpHER KBaApaTHOIO ypaBHeHus. Teopema Buema. |3anucbiBaTh (OPMYJy KOpHEH KBaJpaTHOIO YpaBHEHMS;

KBanparnsie Pemenue ypaBHeHNH, CBOAAIINXCS K KBaApaTHBIM. [Ipocrelimue | pemiat KBaJpaTHble YPABHEHHUS — IIOJHBIE U HEMOJHBIE (C

YPABHEHHA JIpOOHO-pallMOHATILHBIE YPAaBHEHHUS. MCIOJIb30BaHUEM CIPABOYHON MH(POPMAIUN).

(15 v) Pemenne TekCTOBBIX 3agad ¢ NOMOLIBIO KBaApaTHbIX | [IpoBoauTh mpocTeiilime  MccjeI0BaHMST  KBaJpPaTHBIX
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YpaBHEHUM.

YpaBHEHUM.

Pemiath ypaBHeHuUs1, CBOASIINECS K KBAJAPaTHBIM, C TOMOIIbIO
peoOpa3oBaHUll i 3aMEHOM IEPEMEHHOM € OMOPOI Ha aNTOPUTM
npaBuia.

Habaonats M aHAJIM3MPOBATH CBS3b MEXKIY KOpPHSMHU U
K03 pHLIHEeHTaMU KBAJPAaTHOTO YpaBHEHUSI.

Ilpumenamos  meopemy  Buema ons peulenus 3a0ay
(c ucnonvzosanuem obpasya).

Pemats TekcTOBBIE 3aaYM  aNreOpPanvdecKuM CIIOCOOOM:
MEPEXOAUTh OT CIIOBECHOW (POPMYIHMPOBKH YCIOBHUS 3aa4d K
anreObpanveckodl MOJAENTH MyTEM COCTaBICHHS YpaBHEHHS (TIpU
HEOOXOIMMOCTH €  HampaBJSIOMIEH  I[MOMOMIBIO);  peliaTh
COCTaBIICHHOE YpaBHEHHUE; HHTEPIIPETUPOBATH PE3YIbTaT.
3HAKOMUTHCS C UCTOPUEH Pa3BUTHA anreOph.

YpaBHeHus JluHeliHOE ypaBHEHHE C JBYMS INEPEeMEHHBIMH, €ro Tpaduk,| Pacmo3HaBaTh JIMHEHHbBIC ypaBHEHHS C IBYMSI IEPEMEHHBIMHU.
U HEPABEHCTBA. MIpUMEPHI PEIICHHUS] YPABHEHU B IIEJIBIX YMCTIaX. Crponth rpaduku JHMHEHHBIX YpaBHEHUH, B TOM 4HCIE
Cucrembl Pemenne cucreM JOByX JMHEHHBIX YypaBHEHHH C JBYMS|HCHOJB3Ysi LHM(POBBbIe Ppecypcbl (MpH HEOOXOTUMOCTH C
ypaBHEeHU NEpEMEHHBIMH. [IpUMepbl PEIICHUsST CHCTEM HEIMHEHHBIX | ONOPON Ha aITOPUTM YUEOHBIX NEHCTBHM).
(13 v) YPaBHEHUH C ABYMsI IEPEMEHHBIMH. Pasimmyare napajuiebHbIE U IIEPECEKArOLUecs IPsIMBIE IO UX
I'pajuueckas  unmepnpemayus — ypaeHenus ¢ O8yMs|yPAaBHEHHSM.
nepemMenHbIMU U CUCEM YPABHEHUL C O8YMs NepeMeHHbIMU. Pemiare cucreMsl [BYX JIMHEHHBIX YpPaBHEHHHM C JBYyMs
Pelenne TEKCTOBBIX 3a1a4 C IIOMOLIBIO CUCTEM YPABHEHUM. [IEPEMEHHBIMU MIOJCTAHOBKOU U CIIOKEHUEM.
Pemate npocreuine CUuCTeMbI, B KOTOPBIX OJHO U3 YpaBHEHUU
HE SBJSIeTCS JTMHEHHBIM IPU HEOOXOIMMOCTH € HampaBisIoLIeit
MTOMOILBIO.
IIpugooums  2paghuueckyro  unmepnpemauyuro  peuienus
YpaeHeHus ¢ 08YMsi NepeMeHHbLIMU U CUCIEM YPAGHEHUL C 08y M3l
nepemeHHbIMU.
Pemath TekcToBbIE 321a4U AITeOpPandecKUM CIIOCOOOM.
YpaBHeHnus YucrioBbIE HEPABEHCTBA U UX CBOKCTBA. ®opmyIMpOBaTh CBONCTBA YU CIIOBBIX HEPABEHCTB,

U HEpaBEeHCTBA.

HepasenctBo ¢ oaHOM niepeMeHHou. JInHeliHble HEpaBEHCTBA C

WJUTIOCTPUPOBATh UX HA KOOPAMHATHON MIPSMOM.
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HepaBeHncTBa OJTHOW TepeMeHHON M ux pemeHue. CHCTEMBbl JHMHEHHBIX IIpuMeHATH CBOICTBA HEPABEHCTB B XO/I€ PEIICHUS 3a/1a4.
(12 v) HEPaBEHCTB C OJHOW IMEPEMEHHOM U UX pELICHUE. Pemiats, uHElHBIE HEpPABEHCTBA C OJHOW TEPEMEHHOM,
N300paxeHne pemnieHus TMHEHHOTO HEPAaBEHCTBA M UX CUCTEM | H300pakaTh pellieHue HepaBEHCTBA HA YHCIOBOM MPSMOA.
Ha YMCJIOBOM MPAMOI. PemaTh cucteMbl TMHEHHBIX HEPABEHCTB, N300pakaTh peIIeHUE

CHCTEMBI HEPAaBEHCTB Ha YHUCIOBOW MPSIMOI MPH HEOOXOIUMOCTH
C BU3yaJIbHON OIIOPOM.

DyHKIHUH. [Tonstue ¢ynkuuu. O6IacTb ONMpenesNeHUs] ¥ MHOMXKECTBO Hcnoab3oBaTh  QYHKIMOHAIBHYIO  TEPMHUHOJOTHI0O M

OcHoBHBIC 3HayeHu# QyHKuu. CriocoOb! 3a1aHus QYHKIUI. CHMBOJIMKY.

MOHSITUS I'padux pynkiun. CpoiicTBa QyHKIMH, UX OTOOpakeHHE Ha | BLIMMCJIATH 3HAYeHHs1 QYHKIUH, 33aHHBIX (opMyrnaMu (TIpu

(5 9) rpaduke. HEOOXOJUMOCTH HCIOJIb30BAaTh KAIBKYISITOP); COCTABJSATH
Ta0JIMIbI 3HAYeHUH HYHKIHH.
CTpouthb no ToukaM rpadpukn GyHKIIHIA.
OnuceiBaTh cBOMcTBa (QYHKIMH HAa OCHOBE €€ IpauyecKoro
NpEJICTaBICHUsT TpH  HEOOXOJUMOCTH C  HalpaBIsIOIIeH
MTOMOIIBIO.
Hcnoab3oBaTh  (QYHKUMOHAIBHYIO  TEPMHUHOJOTMI0O M
CHMBOJIMKY.
HccnenoBary mnpumepbl rpa@ukoB, OTpa)karoOUIMX peajbHbIE
nporiecchl W siBieHus. IIpUBOIMTH NMPUMePHI TIPOIECCOB U
SIBIIGHUH C 33/IaHHBIMH CBOWCTBaMHU.
Hcnoab30BaTh KOMIBIOTEPHBIE MPOrPaMMBI [Tl TIOCTPOCHUS
rpadukoB QpyHKINN U U3y4YEHUS UX CBOHCTB

DyHKINH. Yrenne wu moctpoeHue rpapukoB ¢yHkuui. Ilpumeps! | Haxoauts ¢ moMombio rpaguka GyHKIMHM 3HAYCHUE OJTHOU U3

YuciaoBbie rpaduKoB PYHKINH, OTpaXKarOIIUX peabHbIE MPOLIECCHI. paccMaTpUBaEMbIX BEJIMUYUH 110 3HAUYSHHIO JIPYTOi.

bynxuun DyHKIUH, OIIMCBHIBAIOIINE NIPAMYIO 51 00paTHyIO | B HECIOXKHBIX CIy4asXx BbIPa:KaTh (GOpMYJI0i 3aBHCHMOCTH

(9 9) IPONOPLHUOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. [unepbona. | Mexay BeTHIHMHAMHE.

I'paduk pyskEm Yy = X°.
Oynkmuu y = X2,y = X3,y = V/x,y 2% epaguueckoe

peuierue ypasHeHuti U CUCeM YPasHeHUII.

OnuceiBaTh XapakTep W3MEHEHMS OJHOU
3aBUCUMOCTH OT U3MEHEHUs IPYrou

Pacno3naBarp Buabl wusyyaembix ¢yHkiuil. I[lokaspiBaTh
CXeMATHYEeCKH IIOJIOKEHWE Ha KOOPJIAWHATHOM IUIOCKOCTH

rpadukoB (yHKIUH Buga: y = NG y = X3,

BCJIMYHUHBI B
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y= \/X, y = ILX

Hcnonb3oBars GQyHKIHOHANBHO-TPadHYECKHE
NpeACTABJICHUS IS PELICHUS U UCCIICIOBAHUS YPABHEHUHN U
CUCTEM YpaBHEHUM.

I[IpumensTe MudpPoBLIE pecypchl s TOCTPOSHUS TpadUKOB

byHKINH.

IToBTOpPEHME
u 00001IeHue
(6 )

HOBTOpeHI/IC OCHOBHBIX MOHSITHM M METOIOB KYypCOB 7 u8

KJIaccoB, 0000IIeHEe 3HAHUH.

IIpumeHsiTH CcHOCOOBI  CpPaBHEHHUS 4YMCEJl, BBIYUCICHUH,
peoOpa3oBaHUi BBIPAKECHHM, PEIICHUS] YPABHEHHUIA.
OcyuiecTBAATh CAMOKOHTPOJIb BBIIOJHAECMBIX JEHCTBUM U
CaMONPOBEPKY pe3ysibTaTa BBIYUCIICHHUH, MpeoOpa3oBaHUil,
MOCTPOCHUH.

Pemiate 3agauM M3 peaJibHOM KU3HHM, TNPHUMEHATH
MaTeMaTUYeCKUe 3HAHUS U1 pelIeHHs 3adad U3 JApYyrux
MIPEAMETOB.

PemaTh TekcTOBBIC 321241, CPAaBHUBATh, BBIOMPAThH CIOCOOBI
pelieHus 3a1a4u.

9 kmacc (#e menee 102 u)

HazBanue
pa3aena (TemMmbl)
Kypca (4uci10

OcHoBHOE coaep:xaHue

OcHOBHbIE BUbI 1€ATEJIbHOCTH 00y4aI0IIUXCH

4acoB)
Yucnan PauyonanbHble 4MCIIa, uppayuoHaibHvie 4ucia, Koweuuvle u|Pa3BUBATHL TNpeacTaBJIeHHMsl O YUCIaX: OT MHOXECTBa
BbIYMCJICHHS. beckoHeuHvle decsimuunble opoou. MHooicecmeo | HaTypaJdbHBIX YUCEN 10 MHOXKECTBA JIEWCTBUTENIbHBIX YHCEIL.
JleficTBUTEIbHBIE | Oelicmeumenvublx — yucen,  Oelicmeumenvhvlie yucia Kaxk|(O3HAKOMHUTbCH c BO3MOKHOCTBIO MPEICTABIICHUS

yucjaa

beckoHeuHvle decamuunvle Opoou. Bzaumno oOHo3HaAUHOe

JEHCTBUTEIIFHOTO YHCIIa KaK OCCKOHEUHOM JIECATUYHOM ,Z[pO6I/I,
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(9 9) coomeemcmaue Mexcoy MHOMCECMBOM OeliCEUMeNbHbIX Yucel | IPUMEHATh  JICCATHYHBIC MPUOIMKCHHUS pallMOHAIBHBIX U
U MHOIHCECMBOM MOYEK KOOPOUHAMHOU NPIMOLL. UPPALMOHATIBHBIX YNCET.
Cpasnenue  OelicmeumenvHulX — ducen,  apugmemuyeckue | 3anucovléams, cpagHueambo u ynopaoouueamo
oelicmausl ¢ 0etcmeumenbHblMU YUCIamu. Oelicmeumenvhvle YUcd.
[TpubnmxEHHOE 3HAaUeHUE BETMUMHBI, TOYHOCTh IPUOIDKEHUS. | BLINOJIHATB, codYeTas YCTHbIE M IHCHbMEHHBIC TMPHEMBI,
Okpyrinenne uwncen. Ilpukuaka M OLIEHKAa pe3ysbTaTOB|apH(pMeTHYeCKHe JAelCTBHSA C palMOHAIBHBIMH YHCIIAMH;
BBIYHCIICHUM. HAXOAUTh 3HAUCHUS CTENEHEW C LENbIMU TMOKa3aTelsMU U
KOpHEH; BBIYMCJIATHh 3HAYCHUS YUCIOBBIX BBIPAKEHUN.
I[Monyyuts mnpejacTaB/ieHHEe O 3HAYUMOCTH JIEHCTBUTEIIBHBIX
YHCEJI B MPAKTUYECKOU I€ATEIbHOCTH YEJIOBEKa.
AHAIU3UPOBATh M [1eJaTh BBIBOAbI (10CJIEe COBMECTHOIO
aHaJIN3a) O TOYHOCTU MNPUOJIMKEHHS AEHCTBUTEIBHOIO 4HCIa
IIPU PELLICHUH 3a/1a4.
OKpyrifiTh JIEHCTBUTEIBHBIC YUCIA, BHINOJHATH NMPUKUIKY
pe3ynbpTaTa  BBIYHMCICHHUNM, OLEHKY 3HAYEHUHM YHUCIOBBIX
BBIPKEHUM.
3HAKOMUTBCS C UCTOPUEN PA3BUTUS MATEMATHKH.
YpaBHeHus JInneitHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOISIIUXCS K OcBanBaTh, 3allOMMHATL W MNPUMEHATH TIpaduyecKue
U HepaBeHCTBA. JIMHEHHBIM. MeTObl IIPU PEIICHUH ypaBHEHUM, HEPABEHCTB U MX CUCTEM
YpaBHeHnust KBanpatHoe ypaBHeHue. Pemienue ypaBHeHUH, CBOASIIMXCS |(MpU HEOOXOJUMOCTH C ONOPOM Ha aJIropuT™M yueOHBIX
¢ OJIHOI K KBaJpaTHbIM. bUKBapaTHBIE ypaBHEHUS. JeNCTBUN).
nepeMeHHOH Ilpumepvr  pewenus ypasnenuii mpemveu u uemeépmoti | Pacmo3HaBaTh 1ieible U JpOOHbIE YpaBHEHHUS.
(14 v) cmeneHell paznodceHuem Ha MHONCUMETU. Pemiath JiMHeliHbIe W KBaJpaTHble YPABHEHHUsI, YPaBHEHMUS,
Pemenune npoOHO-pallMOHAIBHBIX YPaBHEHU. CBOJMIIMECS K HHUM, TPOCTEHIHE JIpOOHO-palMoOHaIbHbIE
Pemenne TeKCTOBBIX 331249 alNreOpanvdecKuM METOIO0M. ypaBHEHUS.
IIpeasiaraTh BO3MOXHBIE CIIOCOOBI PEIICHUSI TEKCTOBBIX 3ajad,
o0cykaaTb MX M pemaTh TEKCTOBBIC 3a7addl pa3HBIMU
crocobamu.
3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTHS MATEMATHKU
YpaBHenust JluneitHoe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €ro rpa@uk. | OcBauBaTh M MPUMEHSITh PUEMBI PEIICHUS CUCTEMBI JIBYX

U HEpaBeHCTBA.

CucreMa IByX JIMHEHHBIX YPABHEHUN C ABYMS ITIEPEMEHHBIMU U

JUHEHHBIX YpaBHEHUH C ABYMS NEPEMEHHBIMH U CHCTEMBI ABYX
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CucreMbl

eé peuleHue. Pemenue cucrteM IByX ypaBHEHM, OJHO U3

YpPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBISCTCS JIMHEHHBIM

YPaBHeHUi KOTOPBIX JINHEWHOE, a IPyroe — BTOPON CTEIEHH. (o BU3yaJIbHOM omope).
(14 g) ['padmyeckas HHTEpIPETALIMS CUCTEMBI YPABHEHUH C IBYMSI Hcnoan3oBath (QyHKIMOHATBHO-TpaQUUECKUE TPEICTABICHUS
[IEPEMEHHBIMHU. JUTS pellieHUsl M MccileI0BAHUSI YPABHEHUI U CHCTEM.
Pemenne TekcToBBIX 3a7ja4 aJIreOpandeckiuM CriocoOOM. AHAJIM3MPOBATH TEKCTHI 3a/1a4, pelIaTh UX alreOpandecKum
CrocoO0OM: MepexoauTh OT CJIOBECHON (POPMYIUPOBKH YCIOBUS
3a7auu K anreOpanyeckoil MoJeNnu MyTEM COCTABICHHUS CUCTEMBI
YpaBHEHHUI; pellaThb COCTaBICHHYIO CHCTEMY YpaBHEHU;
HHTEPNPETHUPOBATH PE3yJIbTAT.
3HAKOMHTBCS ¢ UCTOPHUEH Pa3BUTUS MATEMATHKU
YpaBHeHnust YucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anucbiBaTh, MNOHHUMATbh, WHTEPNPETHPOBATH
U HepaBeHCTBA. Jlunelinble HEPABEHCTBA C OJTHOM NEPEMEHHOM U UX PEILICHUE. |HEPaBEHCTBA; UCIIOIB30BaTh CHMBOJIUKY U TEPMUHOJIOTHIO.
HepaBencrBa CucreMbl JTMHEMHBIX HEPABEHCTB C OJHOW MEPEMEHHON U uX | BbImoaHATH nmpeoOpa3oBaHs HEPABEHCTB, HCIMOJIB30BATH IS
(16 ) pelieHue. npeoOpa30BaHMs CBOWCTBA YUCIOBBIX HEPABEHCTB.
KBaapaTHble HEPAaBEHCTBA U UX PEIICHUE. Pacno3naBaTth nTUHEIHbBIC U KBaIpaTHbIC HEPABEHCTBRA.
I'paduueckass uMHTeprpeTanuss HEpaBEHCTB U  cHcTeM |Pemiath  JMHEHHBIE HEPAaBEHCTBA, CHUCTEMbI  JIMHEHHBIX
HEPaBEHCTB C JBYMS IEPEMEHHBIMHU. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIIUX KBAJIpaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYAKAATh MOJIYYCHHBIE PEIICHUS.
HN300paxkaTh pernieHne HEPABEHCTBA M CUCTEMBI HEPABEHCTB HA
YUCJIOBOM TPSIMOM, 3alMCBIBATH pPEHIEHUE C TOMOIIbIO
CHUMBOJIOB.
Pemiath KkBajpaTHBIE HEPABEHCTBA, HCIONB3Ys TpaduyecKkue
MIPEJICTaBICHHUS.
OcBanBaTh W NPHUMEHATh HEPABEHCTBA I[PU PELIECHUU
Pa3IMYHBIX 3a/1a4, B TOM YHUCJI€ MPAKTHKO-OPUEHTUPOBAHHBIX.
DOyHKINHU KBangpatnunas ¢ynkuus, e€ rpadux u cpoiictBa. [lapabona, | Pacmo3HaBaTh BUbI M3y4aeMbIX (YHKINH; HILTIOCTPHPOBATH
(16 ) KOOPJIMHATHI BEPIIMHBI TApadoIIbl, OCb CHMMETPHH Mapadoibl. |CXeMaTHYeCKH, OOBSICHATh DPACIOJI0XKEHHE Ha KOOPIWHATHOM

CreneHHble QYHKIIUH C HATYPaIbHBIMH TIOKa3aTesIMA 2 U 3, UX
rpaduKu ¥ CBOWCTBA.
I'paduku pynxumit: y =kx,y = kx + b,,y = ax?,y = ax®y

:\/x_,y :%

TI0cKoCcTH rpadukoB pyHKmid Buga: y = kx,y = kx + b,,y =

ax®, y = ax,

Y = VX, Y = — B 3aBHCHMOCTH OT 3Ha4YeHUH KOOI(PDHUIMEHTOB;
X

OIHUCBIBATL UX CBOMCTBA.
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Pacno3HaBaTh KBaIpaTUIHYIO (QYHKITUIO TI0 (hopMyIie.
I[IpuBoauTh, mnNpuUMEpPbl KBAJAPATHYHBIX 3aBUCHUMOCTEH U3
peasbHOM KU3HH, (PU3HKH, TECOMETPHH.

BoisiBasiTe 1 000011aTh OCOOCHHOCTH TpaduKa KBaApaTHUIHON
(ynkmun y = ax? + bx + ¢ (mpu He0OXOIMMOCTH ¢ HATPABIAIOMIEH
TTOMOIITBIO).

CTponTthb 1 H300paKaTh CXeMaTHYeCKHU rpaQUKy KBaJpaTHUIHbIX
dynKImii, 3a0aHEBIX popMyTamMu BHaay = ax’,y = ax? + q, Y
=a(x +p)% y=ax?+ bx + c (mpu HEOOXOAUMOCTH CBH3YaIbHOI
OTIOpOit).

AHAJIM3MPOBATH U NIPUMEHATH CBOMCTBA U3YUYEHHBIX (PYHKIIHIA
JUISI UX TIOCTPOCHHS, B TOM YHCIE C TIOMOIIBIO IU(POBHIX
peCypcoB.

YuciaoBble
noCJeJ0BaTeIbHOC
™

(15 4)

[ToHsTHE YKCTIOBOI OCIEN0BATEIBLHOCTH.

3aaHue IOCJIEN0BATEIbHOCTH PEKYPPEHTHOU (opMysioil u
dbopmynoii N-ro uieHa.

Apudmerndeckas u reomeTpudeckas nporpeccuu. opmyssl N-
ro 4jeHa apuMeTHUecKOd M TeoMEeTpUUYECKOW Mporpeccuil,
CYMMBI IIEPBbIX N YJICHOB.

H3z006pasicenue unenos apugpmemuueckou u ceomempuyecKoll
npocpeccuil mouKamu Ha KOOPOUHAMHOU NIOCKOCTU.
Jlunetinvlii u IKCNOHEHYUATILHBLL POCHI.

Cnooicrvie npoyenmul.

OcBauBath n NPUMEHATDb NMHICKCHBIC 0603Ha‘~I€HI/I$I, CTPOUTDH
pe€ueBbi€ BbICKa3bIBaHUSl C HCIIOJbB30BAHMEM TCPMUHOJIOIHUH,
CBSI3aHHOH C MOHITHEM II0CICIOBATEILHOCTH.

AHaJII/I3I(IpOBaTb CI)OpMy.]'Iy N-ro YJjieHa MocJaea0BaTCIbHOCTH NN

PEKYPPEHTHYIO dhopmyny " BbIYMCJIATH YJICHBI
MOCNEeAOBaTeNbHOCTEH,  3aJlaHHBIX  JITHMH  (DOpMyIamH.
YcranaBiauBatb 3aKOHOMEPHOCTh B MMOCTPOCHUH

[IOCJIEIOBATEIbHOCTH, €CIIM BBIIMCAHBI IEPBBIE HECKOJIBKO €&
YJICHOB.

PacnosHaBath  apupMEeTHYECKYlO M T€OMETPHUYECKYIO
IIPOTPECCUU NPH Pa3HBIX CIIOCO0AX 3aaHMsL.

Pemars 3amaun ¢ wHcnoinb30BaHMEM (GOpMysl N-ro  4ieHa
apudmeTnyeckoil M TEOMETPUYECKON Mporpeccuii, CyMMBbI
MEPBBIX N YWIEHOB C OMOPON Ha CIIPABOYHYIO MH(POPMAIHIO.
H3zobparcamy  unenvl  nociredogamenbHOCmMu  MOUKAMU — HA
KOOPOUHAMHOU NJIOCKOCMU.

PaccmaTpuBarh npuMepsbl NPOLECCOB U SIBJICHUH U3 pealbHOU
KU3HU, WUIIOCTPUPYIOLIME H3MEHEHHEe B apupMeTHUYeCKOn
IPOTrPECCUH, B TEOMETPUUECKOI MPOTrPECCUH; U300pajicams
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coomeemcmayouue 3a8UCUMOCU 2pAPuyecKu.

Pemats mnpocreiilime 3agauM, CBS3aHHBIE C YHUCIOBBIMH
MOCIIEAOBATEIHHOCTSAMU, B TOM YHCJIE 3aJa4d U3 pealbHOU
)KU3HH € WCTOJB30BAHUEM  MH(PPOBBIX  TEXHOJOTHMA
(37IEKTPOHHBIX TAOMHII, TPAPUIECKOTO KATBKYJIATOPA U T.I1.).
Pewamp 3a0auu Ha Cl0dCHbIE NPOYEHMBL, 8 MOM HUCTE 3A0aYU
U3 peanbHoU NPAKMUKU (C UCNONb308AHUEM KATbKYIAMOPA).
3HAKOMHTHCS ¢ HCTOPHUE Pa3BUTHS MATCMATHKH.

IHoBTOpEHME,
00001mIEHME,

CUCTEMaTHU3anus

3Hanm“41

(18 u)

Yucina M BbIYMCICHMA (3alUCh, CpaBHEHHUE, JEHCTBUS C
JEHCTBUTENbHBIMU YKCIAMM, YHUCIIOBas MpsiMasi; MPOLEHTHI,
OTHONICHHUSI, TIPOMOPIINH; OKPYIIIEHUE, IPUOINKEHHE, OLICHKA;
pelleHne TeKCTOBBIX 3a/1a4 apu(METHIECKIM CIIOCOOOM).

Auaredpanuyeckue BBIPasKeHU S (mpeoOpa3oBaHue
anreOpandecKuX BBIPAKEHUH, JOMYCTHMbIC 3HAYCHHUS).
@®yHKuMu (IIOCTPOEHHE, CBOWCTBA M3YUEHHBIX (YHKIIMIA;
rpaduueckoe perieHne ypaBHEHUN U KX CUCTEM).

OnepupoBarb NOHATHAMH. MHOXECTBO, IIOJMHOKECTBO,
olepaluy HaJl MHOXKECTBAaMH; MCI0JIb30BaTh rpaduiyeckoe
IIPEACTABJICHUE MHOXKECTB JUIs1 OIMCAHUS PEAJIbHBIX IIPOLIECCOB U
SBJICHUM, TIPU PEIIEHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB.
AKTYaJIM3MpOBAaTh TEPMHHOJIOTHIO H OCHOBHbIE 1€l CTBHUS,
CBSI3aHHBIC ¢ YMCJIAMH. HATYypaJIbHOE YHCIIO0, IPOCTOE U
COCTaBHOE 4YHCla, JEIMMOCTbh HATypalbHBIX YUCEN, NPU3HAKU
JIETUMOCTH, 11€JI0€ YHUCII0, MOAYNb YUCIA, OOBIKHOBEHHAs U
JecsiTUUHas ApoOU, CTaHIAPTHBIN BUJ YHCia, apupMETHIECKUM
KBaJPaTHBIN KOPECHb.
BeInoaHATSH JeiicTBUS, CPABHUBATH M YIOPSAA0YUBATH YNCIIA,
MIPEACTABISATh YWCIA HAa KOOPAMHATHOW IPSMOM, OKpPYIJIATH
YHUCJIa; BBINOJHATL NPHUKHAKY M OLEHKY pe3yibrara
BBIYMCIICHUM.
Pemarh TexkcroBble 3a1a4M apuGMETHIECKUM CIIOCOOOM.
Pemiate npakTu4yeckue 3aa4u, CoAepKallye IPOLEHTHI, JOJIU,
YacTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh — BpeMS —
paccrosiHue, I1eHa — KOJUYECTBO — CTOMMOCTh, OOBEM
paboThl — BpeMs — MPOU3BOAUTEIBHOCTh TPYAQ.
Pa30uparhb peanbHble )KU3HEHHbIE CUTYallld, (p)OPMYJIMPOBATH
UX Ha S3bIKE MAaTE€MAaTHK{, HAXOAMThb pEIICHHUE, IPUMEHS
MaTeMaTHYEeCKHUI anmnapar, HHTePIpeTHpPOBaTh PE3yJIbTAT
OnepupoBarb NOHATHSIMHU. CTENEHb C IIEJIBIM IOKa3aTelEM,
apu(pMETHYECKUI KBaJpaTHBI KOpEHb, MHOTOUIEH,
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anredpandeckas ApoOb, TOXKIECTBO.

BbINOIHATL OCHOBHBIC JEHCTBHSA. BBIIOJIHATH PAcdETHl 110
dbopMynaM, TpeoOpa3oOBEIBATH IIENbBIE, JPOOHO-pAIIMOHATBLHBIC
BBID@KEHUS M BBIPAKEHMS C KOPHSAMH, PpEaJM30BbIBATH
pas3io)KeHUe MHOTOWICHa Ha MHOXXHUTENIH, B TOM YHCIE C
UCMOJIb30BaHUEM (OpPMyN pPa3HOCTH KBAJIpaToB M KBajpara
CYMMBI M Pa3HOCTH (C OIMOPOH Ha CIPABOYHYIO MH(POPMALHUIO);
HaXOJIUTh JIONYCTHMBbIE 3HAYEHUS NEPEMEHHBIX IS JpOOHO-
palMOHAIBHBIX BBIPAKEHNUN, KOPHEH.

MopaeaupoBaTh ¢ NOMOILBIO (OPMYN pealbHble MPOLECCH U
SIBTICHHUSL.

OnepupoBarb noHATHAMM: GYHKIHS, rpaduk QyHKUNUU, HYIH
(GyHKINH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, IPOMEKYTKH
BO3pacTaHus, YObIBaHHS, HANOOJIbIIIEE M HAMMEHBIIEE 3HAUCHHS
(GyHKIIH.

AHaTU3MPOBATh, CPABHUBATH, 00CYKIATh CBOCTBA (DYHKIIHIA,
CTPOMTDb UX IpaUKH.

OnepupoBaTh NOHATHSIMHU. TIpsIMas TPOMOPIIHOHAILHOCTS,
oOpaTHass  NPONOPLUUOHAIBHOCTb,  JIMHEHHas  (QyHKUHMA,
KBaJpaTU4Has GyHKLUs, napaboia, runepooa.

Hcnoab30BaTh rpadpuKu 715 OTIPEICICHNUS CBOMCTB, MPOIIECCOB
M 3aBUCUMOCTEH, Ui peleHHs 3aJad M3 JPYTHX y4eOHBIX
NPEIMETOB M pealbHOW KHU3HH, MOAEJIHUPOBATH C TOMOIIbIO
rpaMKOB peajbHbIe MPOLECCHI U SBICHHUS.

Boipa:kath ¢opMyJIaMH 3aBUCUMOCTH MEX/1y BETHUYUHAMU.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPUS» (I10 I'OJAM OBYUYEHMUA)

7 kaacc (He MeHee 68 u)

Ha3zBanmue
pa3nena (TeMbl)

OcHoBHOe coaepsKkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4YAKOIIHUXCS
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Kypca (44cjio

4acoB)
IIpocreiimme I[Ipocreiinme reoMeTpruueckue 0OObEKThI: TOUKH, NPSIMBIE, Ty4dH | DOpMYJIMPOBATH OCHOBHBIC IOHSITHS M ONIPE/ICIICHUSI.
reOMeTPHYECKHEe U YIJIbl, MHOTOYTOJIbHUK, JIOMAHAs. PacnosHaBaTh  M3y4yeHHblE  IeOMETpUUYECKHE  (UTYpHI,
¢urypsi CMeKHBIE M BEPTUKAIIBHBIE YTJIbL. onpefeJsATb HX B3aUMHOE pPAacCIOJIOKCHUE, BbINOJHATH
U MX CBOMCTBA. Pabora ¢ npocreiiimymMu yeprexamu. 4epTEX MO YCIOBUIO 33auM (C MCIOJB30BAHUEM CMBICIOBOM
N3mepenue M3MepeHue JIMHEHHBIX M YIJIOBBIX BEJIMYUH, BBIYUCICHHE |ONOPBI: HABOAALIME BOIPOCHl HW/WIM AIrOpUTMA Y4eOHBIX
reOMeTPHYECKHX |OTPE3KOB U YIJIOB. JeNCTBUI).
BeJIHYHUH [lepumerp u  miomans  ¢uryp, cocraBieHHbIX  u3|I[IpoBoaAMTH IpocTeiiIre MOCTPOSHHs C HOMOIBIO LUPKYIS U
(14 u) MPSIMOYTOJILHUKOB. JIUHEHKH.
H3mepsATh JINHEWHBIE U YTIJIOBBIE BETMYHHBI TEOMETPUYECKUX U
IPAKTUYECKUX OOBEKTOB.
OmnpenensiTb «Ha TJIa3» pa3Mepbl pPEaITbHBIX OOBEKTOB,
NPOBOAMTH IPyOYIO OLIEHKY UX Pa3MepOB.
Pemarb 3a1auu Ha BBIYMCIICHHE [UIMH OTPE3KOB U BEIWYMH
YIJIOB.
Pemare 3a1ayn Ha B3aMMHOE PacCIOIOKEHUE TEOMETPUYECKUX
dburyp.
IIpoBoauTh KiIaccu(UKALUIO YIIIOB, BBIYHCAATD JUHEHHbIE U
YIJIOBbIE BEJIUYMHBI, NMPOBOJAMTH HECJI0:KHbIe HEOOXOIUMbIE
JIOKa3aTeJIbHBIE PACCYKICHU.
3HAKOMUTHCS C UICTOPUEH PA3BUTHA Ie€OMETPHH.
TpeyrojbHukH [lomssiTve © paBHBIX TPEYTOJIbHMKAaX M  IepBHYHBIC | Pacmo3HaBaTh mapbl paBHBIX TPEYrOJbHUKOB HAa TOTOBBIX
(22 ) NpPEJCTaBICHNUS O PAaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu |ueprexax (C ykazaHHEM MPU3HAKOB) MPU HEOOXOAMMOCTHU C

MpU3HAKa paBEHCTBA TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA  NPSIMOYTOJbHBIX  TPEYTrOJIbHUKOB.
CBOICTBO MeIMaHbI PSAMOYTOJIBHOTO TPEYTOJIbHHUKA.
PaBHOOEpEeHHBIE ¥ pABHOCTOPOHHUE TPEYTOJIbHUKU. [Ipr3Haku
U CBOICTBa paBHOOEAPEHHOTO TPEYTOJIbHUKA.

[TpoTuB Oonbliell CTOPOHBI TPEYrOJbHUKA JIEKHUT OOJBIIUI

YT OJL

BHU3yaJIbHOW OMOPOH.

BbiBoauTh  cneactBus  (PaBEHCTB  COOTBETCTBYIOLIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opmyanpoBaTh OIIpeIeTICHNUS: OCTPOYTOJIBHOTO,
TYIOYTOJILHOTO, MPSIMOYTOJIBHOTO, paBHOOEAPEHHOTO,
PAaBHOCTOPOHHETO TPEYTOJbHUKOB; OWCCEKTPHUCHI, BBICOTHI,
MEIUaHbl TPEYrOJbHHWKA; CEPEAMHHOTO MEepPHEeHIUKYIpa
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[Ipocreiiline HepaBeHCTBa B TeoMeTpuu. Hepasencmeo
mpeyeonvHuxka. Hepasencmeo nomamnou.
[IpsIMOYTOJIBHBIN TPEYrONBHUK C yriioMm B 30°.

HCpBBIe IMOHATHA O JOKA3aTCIILCTBAX B TCOMETPHH.

OTpe3Ka; MepuMeTpa TPEYroJbHHUKA TNPH HEOOXOIUMOCTH C
OIIOPOi1 Ha aJITOPUTM IIpaBUJIA.

@opmyaupoBaTh CBOWCTBA M TNPU3HAKA PABHOOEIPEHHOTO
TPEyroJIbHUKA.

CTpouThb 4epTeKH, pemaTh 3a/1a4M C IOMOIIbIO HAX0XKACHUS
PaBHBIX TPEYTOJILHUKOB.

IIpumensTs IIPU3HAKU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB B 3aJadax (C MCIOIb30BAaHUEM CMBICIOBOM
OINOPBI: HABOJSAIIME BOMPOCH M/WIM aIrOpUTMa YueOHBIX
JIEUCTBHI).

Hcnoab3oBate 1UGPOBBIE pecypchl AJsl  HCCIAeJOBAHUSA
CBOWCTB M3y4aeMbIX QUTYP.

3HAKOMHTBCS € HCTOPUEH Pa3BUTHS FEOMETPHH.

IMapanieabHbie [TapamiensHble npsiMble, uMX cBolcTBa. Hakpect nexamue, | @opMyJuMpoBaTh  MOHATHE  MMAPAIICNBbHBIX  MPSMBIX,
npsiMmble, cyMMa COOTBETCTBEHHBIE U OJIHOCTOPOHHUE YIJIbl (00pa3oBaHHbIE IPU | HAXOAUTH IPAKTHYECKUE IIPUMEPEI.
YIJIOB MepeceYeHUH MapalIeIbHBIX MPSIMBIX CEKYIIEH). H3yuath cBOlCTBa yrioB, 0Opa30BaHHBIX MpPU TEpPECEUCHUU
TPeyrojibHUKA [Ipu3Hak  mapauieTbHOCTH  NPSAMBIX  Yepe3  PaBEHCTBO | apaJUIEIbHBIX MPSAMBIX CEKYLIEH
(14 9) PacCTOSTHUM OT TOYEK OJHOM MPAMOM O BTOPOH MPSAMOM. IIposoauTs no0ka3zarenbcTBa. POpMYJIMpPOBATHL Teopemy
CyMMa yTJIOB TPEyroJIbHUKa U MHOTOYTOJIbHUKA. MapajuieIbHOCTH  JABYX TMPSAMBIX C  TOMOINBIO  YIJIOB,
BHemiHue yribl TpeyroiabHUKa 00pa30BaHHBIX TMPU TEPECEUYECHUN OTUX TMPAMBIX TPEThEi
IIPSAMOM.
Bo1uucasaTs cymMMy yIJioB TPEYrobHUKA U MHOTOYTOJIbHUKA.
Haxoauth uucnoBble U OYKBEHHbIE 3HAYEHUS YIJIOB B
F€OMETPUYECKUX 3aJla4ax ¢ MUCIOJb30BAaHUEM TEOPEM O CyMME
YTJIOB TPEYTOJbHUKA U MHOTOYTOJIbHHKA.
3HAKOMHTBCS ¢ HCTOPUEH Pa3BUTUS TEOMETPUH.
OKpyx’HOCTH OKpy»XHOCTB, XOpABI M TUAMETpHI, UX cBolcTBa. KacatenbHas k| @opMyJIMpoOBaThL  ONpedeJieHUsl:  OKPYXHOCTH,  XOPJbI,
H KpYT. OKpyX)HOCTH. OKpYXHOCTb, BIIUCAaHHAas B yrois. [lonamue o|nuaMeTrpa W KacaTelbHOM K OKpyxHOcTH. M3ydaTh wux
I'eomerpuueckue |/ 'MT, npumenenue 6 sadauax. buccekmpuca u cepeounHwlii|CBONCTBA, TPU3HAKH, CTPOUTDH YEPTEKH.
MOCTPOEHUS NEePREeHOUKYIAP KAK ceoMempuiecKue mMecma moyex. HccaenoBarb, B TOM YKCIIe HCNOJIb3YS HU(POBbIE PeCypPChI:
(14 v) OKpyXHOCTh, OMHMCAHHAsI OKOJIO TPEYrojbHUKA. BrimcanHas B |OKPYKHOCTb, BIUCAHHYIO B YroJI; LIEHTP OKPY>KHOCTH,
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TPEYTrOJIbHUK OKPY>KHOCTb.
Ilpocmetiwue 3a0auu na nocmpoerue.

BIIMCAHHOMW B YT'OJI; PABEHCTBO OTPE3KOB KacaTeJIbHBIX
Hcnonvzoeamv memoo ['MT onn doxazamenvcmea meopem o
nepeceuenuy OUCCEKMPUC Yello8 MPEY2ONbHUKA U CePeOUHHbIX
NEepneHOUKYIApO8 K CMOPOHAM MPEYy2ONbHUKA C HOMOUBIO
I'MT.

OBiageBaTtb NOHATHSIMH  BIMCAHHOM M ONMCAHHOM
OKPYXHOCTEH  TpEYroJbHUKA, HAXOAUTh LEHTPHl 3TUX
OKPY’KHOCTEH C OIIOPOX HA aITOPUTM IPABUIIA.

Pemiate OCHOBHBIE 3aJa4M HA MOCTPOEHME: yIja, PaBHOIO
JTAHHOMY; CEpEIMHHOI0 NEPIEHAMUKYJsApa JAHHOIO OTPE3Ka;
IpsAMOM,  NPOXOIAIIEH  4Yepe3  JAaHHYH  TOYKYy W
NEPIEeHIUKYJIIPHON TaHHOW MpsIMON; OMCCEKTPUCHI JAHHOIO
yrja; TPEyroJbHUKOB 10 pPa3jJu4yHbIM 3JE€MEHTaM Ipu
HEO0OXOJMMOCTH C HaIlpaBJIAIOIIEH TOMOIIIBIO.

3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTUSA TEOMETPUH.

IHoBTOpEHME,
00o00meHne
3HAHUH

(4 9)

[ToBTOpeHne u 000011I€HNE OCHOBHBIX MOHSATUH W METO/IOB
Kypca 7 Kiacca.

PemaThb 3agaun Ha MOBTOPCHHUEC, HIINIIOCTPHUPYIOMIUC CBA3H
MCKAY pa3JIMYHBIMHA YaCTAMU KypcCa.

8 ku1acc (He MeHee 68 u)

HazBaunue
pa3aena (TemMbl)
Kypca (4uci10
4acoB)

OcHoBHOe coepxkaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4YAKIIHUXCS

YeTbIpEXyroJibHUK
"

Hapannenor paMM, €T0 NPU3HAKU U cBoiicTBa. YacTHbIE crydan
ux

napajjiesiorpaMMoB  (TIPSIMOYTOJIBHUK, poMO, KBajapar),

M300pakaTh M HAXOAUTH Ha YEPTEKaX YETHIPEXYTOJIbHUKU
pa3HbIX BUJOB U UX DJIEMEHTHI.
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(12 9)

npu3HaKku U cBoiictBa. Tpanenus. PaBHOOOKast U IpsIMOYTOJIbHAS
TpAaIeLHnH.
Yoeoenue meouanvi. Llenmpanvnas cummempus

®opMyIMPOBATH onpe/eJIeHuUs: napajuiesniorpaMmma,
MpsIMOYTOJIbHUKA, poMOa, KBajapaTa, Tpaleluuu, paBHOOOKOMH
Tpaneuuu, NpSIMOYyroJbHON TPareuu.

HUcnoab3oBath 0NpU  pelleHHMH MNPOCTEHIIMX  3aaay
MPU3HAKK W CBOMCTBA: Mapajuierorpamma, npsMoyrojibHUKa,
pomOa, KBajgpara, Tpameuud, paBHOOOKOW Tpamenuw,
MPSIMOYTOJIBHOM Tparenuu.

IIpumeHSITH MeTOA YIBOSHUS MEIHAaHbl TPEYroJbHUKA C
OTOPOY Ha alITOPUTM IpaBUIIA.

Hcnonb3oBath 1udpoBbie pecypchl UIsl HCCIEIOBaHUS
CBOMCTB M3y4aeMbIX puryp.

3HAKOMUTBCS C UCTOPHUEN Pa3BUTHA F€OMETPUM.

Teopema PaJieca
U Teopema o
NPONOPUHOHATbH
bIX OTPe3KaXx,
NoA00HbIE
TPEYTroJbHUKH
(15 4)

Teopema Daneca u meopema 0 NPONOPYUOHALHLIX OMPEIKAX.
Cpennsis nuHus TpeyrojibHUKa. Tpaneuus, e€ cpeaHsis TUHUs.
Ilponopyuonanvnvie  ompesKu, NOCMpOeHUe  YemEEPMO2o
NPONOPYUOHATLHO20 OMPeE3Kd.

Ceoticmea yenmpa macc 8 mpeyeoibHuKe.
IlooobHbie  mpeyeonbHUKU. Tpu  npusnaka
mpeyeonvhukos. IIpakTnyeckoe NpuMeHEHHUE.

nooobus

IIpoBoaMTH MOCTPOEHHS C IIOMOLIBIO HUPKYJIA U JIMHEUKH C
ucnoiap3oBaHue  teopembl  dameca U TeopeMbl O
IIPONOPLUMOHAIBHBIX ~ OTpPEe3KaX, CTPOMTh  YETBEPTHIU
MIPONOPLUUOHAIBHBIA OTPE30K C ONOPOM Ha 3PUTEIBHYIO
HaIJISITHOCTb.

HaxoauTh 10100HbIE TPEYTOIBHUKH Ha TOTOBBIX YepTeXkax
yKa3aHUEM COOTBETCTBYIOIIMX MPU3HAKOB MOJN00US MpU
HEOOXOAMMOCTH C BU3YaJIbHOM OMOPOH.

Pemats 3agaum Ha NOJOOHBIE TPEYrOJBHUKH C MOMOIIBIO
CaMOCTOSITENIBHOTO ITOCTPOCHHSI YEPTEKEH M HAXOKICHUS
MOJOOHBIX  TPEYroJbHUKOB  IpPU  HEOOXOOUMOCTH €
HaITpaBJISAOIIEH TOMOIIBIO.

IIpoBoauTh 10Ka3aTEJBCTBA C UCIOJB30BAaHUEM MPHU3HAKOB
000U HECIIOKHBIX T€OMETPHUUYECKUX 3a7ay C OMOpod Ha
aJITOPUTM y4eOHBIX JIEHCTBUMA.

IIpumeHsiTh  TOJIydeHHbIE  3HAHMS  [PU  PEIICHUU
F€OMETPUUECKUX U MPAKTUYECKUX 3a7a4 IPU HEOOXOIMMOCTH
C HAIIPABJIAIOLIEN ITOMOLIBIO.

3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS FEOMETPUH.
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ILnomann.
Haxo:xnenue
nmjaomaaen
TPeyroJibHUKOB

U MHOTOYT0JIbHBIX
¢uryp. Ilnomaan
1no00HbIX (uryp
(14 v)

[TonsiTrie 06 00IIEH TEOpPUN TUTOIIAIH.

®dopmyasl I IUIOMIATU TPEYroJbHUKA, IapajuieiorpaMmma.
OmHoweHue niowaoei mpeyeoibHUK08 ¢ 00WUM OCHOBAHUEM
unu obwetl 8bICOMOIL.

Buviuucnenue niowaoeti cnodicnvlx ¢hueyp uepes pazduenue Ha
yacmu u 0ocmpoeHue.

[Tnomanu ¢puryp Ha kineTyaToit Oymare.

[Tnomaau nogo0HbIX Guryp. Beraucienue miomazaei. 3anadu ¢
MPAKTUYECKUM COIepX)aHUueM. Pewenue 3adau ¢ nomowbio
Memooa 6CnoMo2amesibHouU Niouaou.

OBjazeBaTh NEePBUYHBIMH MPeEACTABJIEHUSAMH 00 oOmIen

Teopun Iwomanu (Mepsl), (oOpMyJAMPOBaTH CBOWCTBA
IUTOIIA !, BBISCHATD MX HATJISIAHBINA CMBICII.

[Tpumenste  ¢opMynbl  IUIOMIAAM  HapajuiesIorpaMMa,
TPEyroJbHUKA, Tpamemuu C OHOpPOil Ha CIPAaBOYHYIO
UH(pOPMALIHUIO.

I[IpumeHsTH bopmytsl TUTOIIATH BBIITYKJIOTO

YeTBIPEXYTOJbHUKA YEPE3 IUAaroHaIu U YroJl MEKIy HUMU C
OTIOpPOH Ha CIPABOYHYIO HH(POPMALIUIO.

Haxoauth tuomaan ¢uryp, n300pakEHHBIX Ha KJIETYATOU
Oymare, HCII0JIb30BaTh Pa30MEHUE HA YAaCTH U IOCTPOEHHUE.
Pa30uparb npuMepsl UCIOIb30BaHUS BCIIOMOTaTEIBHON
IJIOIIAH Il pELIEHUSI TEOMETPUYECKUX 3a]1a4.

Haxonute miomanu mnoaoOHbIX ¢uryp ¢ omnopod Ha
CIPaBOYHYIO HH(OPMALIHIO.

BbIyucasTh TUIOIAAN PA3IMYHBIX MHOTOYTOJIBHBIX QUTYD.
Pemate 32124 Ha IUTOIIA/b C IPAKTUYECKUM COACPKAHUEM
IIOCJIE COBMECTHOI'O aHAJIU3a.

Teopema
Iudgaropa u
HayYyaja
TPHTOHOMETPHH
(10 v)

Teopema Ilucaropa, e€ noka3zaTenbCTBO M HPHUMEHEHHE.
Ob6parnas Teopema [Iudaropa.

OmnpeneneHue TPUTOHOMETPUUYECKUX (QYHKIMH OCTporo yria,
TPUTOHOMETPUYECKHE  COOTHOWICHHS B MPSIMOYTOJIbHOM
TpeyronbHuKe. OCHOBHOE TPUTOHOMETPUUIECKOE TOXKECTBO.
CooTHOILIEHUsT ~ MEXAY CTOPOHAMH B  NPSMOYTOJBHBIX
TpeyroipHUKax ¢ yriamu B 45° u 45°; 30° u 60°.

®opmynupoBath Teopemy lludaropa, mcmoab3zoBatrh €€ B
MPAKTUYCCKUX BBIYUCIICHUAX.

Bnagets NOHATUSIMU TPUTOHOMETPUUYECKUX (PYHKLIUN OCTPOTO
yriia, IPOBePATh UX KOPPEKTHOCTD.

BbiBOOMTH  TPUTOHOMETPUYECKHME  COOTHOLIEHUS B
MPSIMOYTOJIBHOM TPEYrOJbHUKE C ONOPOH Ha CIPaBOYHYIO
HH(pOpPMaLIHIO.

HccnenoBarh  COOTHOUIEHMS ~ MEXIy  CTOPOHAaMH B

IIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yrinaMmu B 45° u 45°; 30° n
60° ¢ HanpaBIAONIIEH TOMOMIBIO.

Ucnonb3oBars  Qopmynsl  npuBefeHHs U
TPUTOHOMETPUYECKOE TOXKAECTBO JJIs1 HAXOXKICHUS
COOTHOIIEHUI MeXJy TPUTOHOMETPUYECKUMHU (QYHKIMIMHU
pasNMYHBIX OCTPBIX YIJIOB C OMNOPOH Ha CIPaBOYHYIO

OCHOBHO€
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UH(OPMALIHUIO.

IIpuMeHATH MOJIydyeHHbIE 3HAHMS U YMEHUS IPU PELICHUU
NPaKTUYECKUX 3a7ady (MpH HEOOXOJMMOCTH C OINOpO Ha
JITOPUTM IIPaBUIIA).

3HAKOMUTBLCSA C MCTOPHUEI Pa3BUTUSI TEOMETPUH.

Yrabl B BrircanHbIe M LIEHTpaIbHBIE YIUIBI, YIOJ MEXKIY KacareapbHOU U | DopMy/IHpPOBATh OCHOBHBIC OIPEAETICHUS, CBSI3aHHBIE C

OKPYKHOCTH. XOPJIOH. yrjlaMd B KpyTe (BIIUCAHHBIN yToJI, HEHTPAIbHBINA yToI).

Bnucannbie Vsl MeXAy XOpAamMu U CEKYILIUMH. HaxoauTh BnMcaHHBIE YIiibl, OMUPAIOIIMECS HA OAHY NYTY,

U ONHCAHHBIE Bnucannble ¥ onMcaHHbIE YETHIPEXYTONbHUKHU, UX MPU3HAKU U | BBIYMMCJIAATH YIJIbl C IOMOIIBIO TEOPEMBI O BIIMCAHHBIX YIJIaX,

YeThbIPeXyroJbHUK |cBoiicTBa. IIpumMeHeHuMe STUX CBOWCTB MpU  PEUICHUH | TEOPEMBI O BIIMCAHHOM YETHIPEXYIOJbHUKE, TEOPEMBI O

U. F€OMETPUUECKUX 3aau. LEHTPaJbHOM YIJIE IpU HEOOXOAMMOCTH C BH3YyaJbHOU

KacareabHbie BzaumHoe pacnonokeHue ByX OKpyxkHoctel. Kacanue | onopoiu.

K OKPY’KHOCTH. OKPY’KHOCTEH. HccnenoBathb, B TOM YHCIIE C TOMOIIBIO IU(PPOBBIX PECYPCOB,

Kacanue BIIMCAHHBIE U ONMCAHHbBIE YETHIPEXYTOJIbHUKY, BBIBOAUTDH MX

OKpY:KHOCTel CBOICTBA U IPU3HAKHU I10CJIE COBMECTHOI'O aHAJIN3A.

(13 ) Hcnonb3oBaTh 3T CBOWCTBA M INPU3HAKH IIPU PELICHUU
3az1ay.

IToBTOpEHME, [ToBTOpEeHNE OCHOBHBIX TOHITHH M METONOB KypcoB 7 u 8 |Pemars 3agaum Ha NMOBTOPEHHE, WILTIOCTPUPYIOIIUE CBS3U

00o0menune KJIaccOB, 0000IIeHNE 3HAaHUH. MEXy pa3IMYHbIMH YacTSIMH Kypca.

3HAHUH

(4 9)

9 knacc (He MeHee 68 u)

HazBanue
pasaesa (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOe coepxkaHue

OcHoOBHBIE BU/IbI 1eAITEJIbHOCTH 00Y4YAKIIHUXCS
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Tpuronomerpusi. | OnpeneneHue TpUroHomMeTpudeckux ¢GyHKui yrios or 0° 10| @opMmy/jJupoBaTh  onpejaejeHUs  TPUTOHOMETPUYECKUX
TeopeMbl 180°. Kocunyc u cuHyc OpAMOro u Tymoro yria. Teopema|(yHKUIUN TYNbIX U MOPAMBIX YIJIOB C BHU3YyaJbHOW OMOPOMA.
KOCHHYCOB 1 kocuHycoB. (OOoOménHas) Teopema cuHYCcOB (¢ paamycoM|DopMylnpoBaTh T€OpeMYy KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. OINHCAaHHOHN OKPYXHOCTH). Haxoxk1eHe JJIMH CTOPOH U BEJIMYHH | PAJUYCOM OIHMCAHHON OKPYKHOCTH).
Pemenne YIJI0B TPEYrOJIbHUKOB. Pemiath TpeyroipHUKH C OMOPOl Ha AJITOPUTM Y4EOHBIX
TPeyrojJbLHUKOB ®opmyna MmIomaal TPeyrojbHUKa Yepe3 JBe CTOPOHBI U Yroi | IeHCTBUM.
(16 4) Mexay Humu. @opmyna miomaay 4eTblpEXyrojibHUKa uepes ero | Pemate  mpakTuyeckue  3aJayM, CBoOAsiIIMec K
JUArOHAIN U yYToJl MEXTy HUMHU. HAXOKIEHUIO PA3TUYHBIX 3JIEMEHTOB TPeyroJbHUKA.
[IpakTHdeckoe MpUMEHEHHE JOKa3aHHBIX TEOPEM.
IIpeoopasoBanme |[lonamue o  npeobpazosanuu  noOoOUs. OcBauBarthp NOHSITHE npeoOpazoBaHus no100us.
noaoousi. CoomeemcmeenHbie siemenmvl NHOOOOHBIX uyp. HceaenoBaTh OTHOIICHUE JTMHEHHBIX JIEMEHTOB (QUTYp TPU
MeTtpuueckue Teopema o0 npoussedeHuu ompe3ko8 Xxopo, meopema o |npeodpazoBaHuu noaoodus. Haxogurs npumepsl moaodus B
COOTHOLIEHUS B npou3BeO0eHuU OMmpe3Ko8 CeKyuux, meopema o0 Keéaopame|OKpYyKarolleh NeHCTBUTEIbHOCTH.
OKPYKHOCTH KkacamenvHot. [Ipumenenue 8 peutenuu ceomempuyieckux 3aday. | Bolgooums mempuueckue coomuowieHus mexncoy ompesKamu
(10 v) X0pO, CeKyWux u KacameabHulX ¢ UCHONb308AHUEM BNUCAHHBIX
Veno8 u NOOOOHBIX MPey20JIbHUKOS.
Pewams ceomempuueckue 3a0auu u 3a0auu u3 peanbHOU
JHCUZHU C UCTIOTIL30BAHUEM NOOOOHBIX MPEY2ONbHUKOS.
BekTopbl Omnpenenenne BEKTOPOB, CIOKEHUE U Pa3HOCTh BEKTOPOB, Hcnoab30BaTh BEKTOpbl Kak HalpaBIEHHBIE OTPE3KH,
(12 ) YMHOXEHHE BEKTOpa Ha YUCIIO. HCCIICI0BATH re€OMETPUYECKHUI (nmepemerexue) "

DuU3NYECKU U TEOMETPUUECKHUM CMBICII BEKTOPOB.
Paznoxxenue BEeKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatsl BekTopa.

CkansipHo€ NpPOU3BEIAECHUE BEKTOPOB, €r0 MPUMEHEHHE IS
HaXO0JAEHUA IJTMH U YTJIOB.

Pemenue 3aga4 ¢ mOMOLIBIO BEKTOPOB.

[IprMmeHeHre BEKTOPOB [JI PEIICHUS 3aJa4 KUHEMATUKUA U
MEXaHUKHU.

¢busznueckuil  (cuia) CMBICIBI
BOITPOCHBIN IJIaH.

3HaTh ompeaeNeHMss CYMMBI U PAa3sHOCTH BEKTODPOB,
YMHOKEHHS BEKTOpa Ha YUCIIO, HCCJIe10BATh
reoMeTpUYECKUN U PU3NYECKHUI CMBICIIBI 3TUX ONEpalnid.
Pemiate reomerpuueckue 3ajadyd  C  MCHOJIB30BAaHUEM
BEKTOPOB.

PackinaabiBaTh BEKTOP 110 BYM HEKOJJIMHEAPHBIM BEKTOPAM.
Hcnoab3oBarh  CKaISpPHOE  NPOU3BEACHHE  BEKTOPOB,
BBIBOJMTb €0 OCHOBHBIE CBOMCTBA.

BbruncaaTs cymMMy, pa3HOCTb U CKAIIPHOE NPOU3BEACHHE

BEKTOpPOB C OIOPOM Ha
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BEKTOPOB B KOOPIMHATAX.
IIpuMeHATH CKalIspHOE IPOU3BENCHUE Ul HAXOXKICHUS
JUIMH U YIJIOB.

JexapToBbI JlekapTOBBI KOOPIMHATHI TOYEK HA IUIOCKOCTH. OcBauBaTh NOHATHE IIPSIMOYIOJBHON CUCTEMBI KOOPJMHAT,
KOOPAWUHATBI  Ha| VpasHnenue npsamou. YTIOBOW KOI(D(UIMEHT, TAHTEHC YTIJa |AeKaPTOBBIX KOOPIMHAT TOUKH.
IJIOCKOCTH HaKJIOHA, TapaljiesIbHbIe U IePIEHAMKYJIIIPHbIE IPSIMBIE. HccaenoBath ypaBHEHUE IPSIMOI M OKPY’KHOCTH € OIOPOIl Ha
(9 9) YpaBHeHHE OKpY:KHOCTH. HaxoxJeHue KOOpAMHAT TOYEK | BOIPOCHBIM ILJIAH.
nepeceyeHust OKpY>KHOCTH U MPSIMOH. HaxonuTh LIeHTp U pasinyc OKpY>KHOCTH 110 €€ ypaBHEHUIO.
Metoa KOOpAMHAT IIPU PELIEHUH T€OMETPUYECKHX 3a/1a4. PemaTth 3aga4m Ha HaXOXKJIEHHE TOYEK [IEPECCUEHUS MPSIMbIX
Mcnonb3oBaHue MeToja KOOPAMHAT B IPAKTUYECKUX 3a/1a4ax U OKPYKHOCTEH C MOMOIIbIO METO1a KOOPAMHAT.
Hcnoab30BaTh CBOWCTBa yriioBoro koddduimenta mpsmon
IpU pPELICHUM 3a4ad, I ONPEICNICHUs PaclONIOXKEHUS
MPSIMOM.
IIpuMeHsATh KOOPJUHATHI NIPU PEIIEHUU T'€OMETPUUYECKUX U
INPAaKTUYECKUX 3ajiady, JUIsl IOCTPOEHHsS] MaTeMaTHYEeCKHUX
MojieIel pealbHbIX 3a7a4 («MEeTOJl KOOPAUHATY).
ITosnb3oBaTbest 11 TOCTPOEHHA M HCCIENOBAaHUMN
U(GPOBBIMU pECYpCaMHu.
3HAKOMHTBCS € HCTOPHEH Pa3BUTUS T€OMETPUN
IIpaBuiabHbIE [IpaBuiibHbIE MHOTOYTOJIBHUKH, BBIYUCICHHE WX 3JIEMEHTOB. | DopMyJIHpPOBATH ornpezeneHne IPABUJIBHBIX
MHOIOYIrOJbHUKH. (Yucio m W JIMHa OKpYXHOCTU. JlIMHA AYrd OKPYKHOCTH.|MHOTOYrOJbHHUKOB, HAXOAHUTh MX JJIEMEHTHI.
Jauna Panuannas mepa yria. ITosb30BaTHCSI MOHATHEM JUIMHBI OKPYKHOCTH, BBEEHHBIM C

OKPYKHOCTH U
IUI0IIAIb KPYyra.
Boruuciienue
nJioiajei

8w

[Tnomanp Kpyra M €ro HJIEMEHTOB (CEKTOpa M CErMEHTa).
Brruncnenue miomnaneit Gpuryp, BKIFOYAIOUIUX AJIEMEHTHI Kpyra.

MOMOUIbIO MPaBWJIbHBIX MHOTOYTOJIBHUKOB, OINpelesiTh
YHUCIIO 7T, IJIUHY IyTU U paJuaHHYI0 MEpy yIJia o oopasiy.
IIpoBoauTH Mepexoa OT paJuaHHON MEpHI yria K rpaayCHOU
¥ Ha000pOT MO BU3YaJIbHOMU OTIOpe.

OmnpeneasaTh 1016 KPYTa.

BoiBoauTh opmyiibl (B rpaycHON U pafuaHHOW Mepe) IS
JUTMH AYT, IUIONIAJed CEKTOPOB M CErMEHTOB C OMOPOM Ha
BOITPOCHBIN IJIaH.

BoruncasaTs miomanu (Guryp, BKIIOYAIOHNIMX SJIEMEHTHI
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OKPYKHOCTH (KpyTa) ¢ OTIOpOii Ha CIPaBOYHYIO HH(POPMAIIHIO.
Haxoaurs 1romany B 3a1a4ax peajabHON )KU3HU.

JBuzKkeHUSs Ionamue o 08udceHuU NIOCKOCMU. Pa3dupars  mpuMeppl,  WUIFOCTPUPYIOIIUE  TOHATHUS
TJIOCKOCTH Tapannenvnulii neperoc, nosopom u cummempus. Ocu u yenmpol | IBUKCHUS, IICHTPOB U OCEH CUMMETPHH.
(6 1) CUMMEMPUU. @opMyJIMPOBATh ONPEICIICHUS MapaUIeTLHOTO IEePeHOCa,
Ipocmetiwiue npumeHneHus 6 peuieHuu 3a0ay. MOBOPOTa W OCEBOM CHMMETPUM C BH3YyaJbHOW OMOPOA.
HaxoauTh HEMOABMKHEIC TOYKH 110 00pasiy.
HaxoauTthb 1IEHTPBI U OCH CUMMETPUI IPOCTENILINX PUTYp 11O
oOpasiy.
Ilpumenamp napannenvuvili NEPeHoC U CUMMEMPUO npu
peueHuuy ceomempuiecKux 3a0ay (pazoupamos npumepbl).
Hcnonwv3oseamn 07151 nocmpoenus u ucciedo8aHull yu@pposvie
pecypcbl.
IMoBTOpEHue, [ToBTOpEeHNEe OCHOBHBIX MOHATHH M METOIOB KypcoB 7—9 |OmepupoBaTh MOHSATHAMHU: QHUrypa, TOYKa, IpsMasi, yroi,
00o0meHue, KJIacCOB, 0000IIeHNE U CCTEMaTH3alHsl 3HaHU . MHOTOYI'OJIbHUK, PaBHOOEAPEHHBIM M  pPaBHOCTOPOHHUM
cucrematusanusi | [Ipocreiimme reomerpuueckue (GUIYpsl W WX CBOMCTBA. | TPEYTOJBHHUKH, MPSIMOYTOJBHBIN TpPEYroJbHUK, MeauaHa,
IHARMIZ H3mepeHne reoMeTpuiecKiuxX BeTHYHH. OWcceKkTpuca M BBICOTA TPEYrOJIbHHUKA, ITapajlieiorpamm,
(7 u) TpeyronbHUKY. pOMO, MPSAMOYTOIBHUK, KBAJPAT, TPANCIHs; OKPYKHOCTD,

[TapannenbHbIe U NEPIEHAUKYIISIPHBIC TPSMBbIE.

OKpyXHOCTh U Kpyr. ['eoMeTpuyecKkrue MOCTPOCHHs. YTIbI B
OKPY’KHOCTM. BrnimcanHele W ONMCaHHBIE  OKPYKHOCTH
MHOTOYTOJIbHUKOB.
IIpsamas 1 OKpyKHOCTB.
YeTsIpEXYrOJIbHUKHY.
YETHIPEXYTOJIbHUKH.
Teopema [Tudaropa u Havana TpuroHoMeTpuu. Pemenue oOmmx
TPEYTrOJIbHUKOB.

[IpaBuiIbHBIE MHOTOYTOJIBHUKH.

[IpeobpazoBanms miiockoctu. Jpmwkenus. [logooue. CummeTpus.
[Tnomane. Beraucnenue miomaaei. [Tnomaan nogoOHBIX GUTYp.
JlexapToBbI KOOPAMHATHI HA MIJIOCKOCTH.

Bnucannsie n OITMCAaHHBIC

KacaTelbHasl; paBeHCTBO U Mojo0ue Guryp, TpeyroaibHUKOB;
[MApAJUICNIBHOCTE U NEPHEHIUKYIAPHOCTH IMPSAMBIX, YIOJI
MEXIY MNpPSIMbIMH, CHUMMETPHUSI OTHOCHTEIBHO TOYKH U
MpSIMOM; NIJIMHA, PACCTOSHHUE, BEJIMYMHA yria, IUIOMAIb,
epUMETP.

HUcnoan3oBatb  (opmyabl: T1epuMerpa U IUIOIMIAIU
MHOI‘OYI‘OHBHI/IKOB, JJINHBI OKPY)KHOCTI/I n 1Jromangu prra,
00BEMa MPSMOYTOIBHOTO MapallyieNienunea.

OnepupoBaTh MNOHATHUSIMH: T[PSMOYrOJIbHasE  CUCTEMA
KOOp)II/IHaT, BeKTop; HUCIIOJIb30BAaTh DJOTU TIIOHATHUA IS
HpeJICTaBJ'IeHI/IH JOAHHBIX U peH_IeHI/ISI 3aga4, B TOM 4YHCJIC U3
JIPYTUX y4eOHBIX MTPEIMETOB.

Pemats 3amaum Ha TIOBTOPEHHE OCHOBHBIX IOHATHIA,
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BekTopsl Ha IIJIOCKOCTH.

WJUTIOCTPALIMIO CBSI3EM MEXKIY PAa3IMYHbIMU YacTAMHU Kypca.
BriOupars MeToa [J1s pelieHus 3a/1a4u.
Pemrartn 3agaun U3 noBCceJHEBHOM KHU3HU.

TEMATHUYECKOE IVIAHUPOBAHUE YUEBHOT'O KYPCA «BEPOSITHOCTH I CTATUCTHKA»
(II0 TOAAM OBYYEHUS$I)

7 kaacc (He meHee 34 4)

Ha3Banue
pasnaesa (TemMbl)
(4ucy10 4acoB)

OcHoBHOE coaepiKaHue

XapaKTepHCTmca JACATECJIBbHOCTH oﬁyqammuxcﬂ

Ilpeacrasiienune
JAAHHBIX
(7 )

IIpencraBnenne naHHbIX B Tabmunax. [IpakTuueckue
BBIUMCIICHUS 10 TaOJW4YHBIM JaHHbIM. 3BrnedeHue u
UMHTepHpeTanus TaOIu4HbIX MaHHbIX. [IpakTnyeckas pabota
«Ta0auub.

I'paduueckoe mpeAcTaBIeHUE AAaHHBIX B BHUJAE KPYTOBBIX,
CTOJIOMKOBBIX (CTONOUYATHIX) quarpamm. UteHue u nocTpoeHue
nuarpamm. [IpumMepsl reMorpaduyeckux auarpamm.
[IpakTuueckas padota «JlnarpamMmb».

OcBanBarhp Ha 0azoBoM YPOBHE Croco0bI
MIPE/ICTAaBICHUS] CTAaTUCTUYECKUX JaHHBIX U YHCIIOBBIX
MacCUBOB C TIIOMOMIbIO TabaMIl ¥ JMarpamMm ¢
WCIIOJIb30BAHUEM  aKTyaJbHBIX W B@XHBIX JIAHHBIX
(nemorpaguyeckue JTaHHBIE, IIPOU3BO/ICTBO
MIPOMBIIIJIEHHON W CEIbCKOXO35MCTBEHHOM NPOIYKIMUH,
OO0IIIeCTBEHHbIE U IIPUPOIHBIC SBICHUA).

HN3yuar, Mmeroabl paboThl ¢ TaOMUYHBIMU U
rpadM4ecKUMHU TPEACTABICHUSMH JAaHHBIX C TOMOIIBIO
HU(POBBIX pPECcypcoB B XOJl€ MpaKTHUYECKUX paldoT (c
HaIPaBJIAIOIIEH TOMOIIBIO).
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OnucareabHas
CTATHCTHKA

(8 4)

Yucnoseie Habopbl. CpenHee apuMeTniecKoe.

Menuana 4iciioBOro Habopa. Y CTOMYMBOCTh MEIUAHBI.
[Ipaktuueckas padora «CpeaHue 3HAYCHUS».

HauGonbiiee 1 HauMeHbIIIee 3HAUSHUST YHCIIOBOT0 Habopa.
Pa3max.

OcBauBaTh Ha 0a30BOM YPOBHE NMOHSITHUS. YUCIOBOH
HaOoOp, Mepa IEHTPAIIbHOW TEHACHIMHU (Mepa IIEHTpa), B
TOM YHCJIE CpeaHee apu(METHUECKOe, METUAHA.
OnucpiBaTh CTATHCTUYECKUE JAHHBIE C TIOMOIIBIO
cpeaHero apupMeTHYecKoro U MeAuanbl. Pemars 3agaun
(c WCTONB30BaHUEM 3PUTEIHLHONW HATISATHOCTH W/WIN
BepOAIBHON OTIOPHI)

N3yuaTs cBolicTBa CpPeIHKMX, B TOM YHCIE C IMOMOIIBIO
U(POBBIX PECYpCOB, B XOJE NPAKTHUYECKUX padot, (c
HaIpPaBJISAOLIEH TOMOIIIBIO).

OcBauBaTh Ha 6a30BOM YPOBHe IOHATHSA: HauboJblIEEe
¥ HauMEHbIIIee 3HAYCHUS YMCIIOBOTO MAaCCHBa, pa3Max.
PemaTts 3agaun Ha BHIOOP crioco0a OMHMCaHUs JTaHHBIX B
COOTBETCTBUM C MPHPOJOW JAHHBIX H  LEJISIMHU
MCCIICIOBAaHMS C HAIIPABIISIONICH TOMOIIBIO.

Cayuaiinas
H3MEHYUBOCTH

(6 )

Cnyuaunas usmenyueocms (npumeput). Yacmoma 3navenuil 8
Mmaccuge dannvix. I pynnuposka. I'ucmozpammoi.
IIpakxmuueckas paboma « Cnyuatinas usmMeH4usoCcmo ».

Oceausamv nouamusa. yacmoma 3HAYEHUU 6 MAcCCuse
OGHHBIX, 2DYINUPOBKA OAHHBIX, 2UCTNOSPAMMA.

Cmpoumsb cucmoepammul no oopasyy

Oceausams cpaguueckue npedcmasienus paubix U008
CVUAUHOU USMEHYUBOCU, 8 MOM HUCTe C HOMOUbIO
yughposwix pecypcos, 8 xo0e npaKmuyeckou pabomei.

BBenenue B
Teopuio rpagos
(4 )

I'pagh, sepwuna, peopo. Ilpedcmasnenue 3a0auu ¢ nOMowwbio
epagha. Cmenenv (sanenmuocms) sepuunvl. Hucno pédep u
cymmapuas cmeneHv gepuiun. Llenv u yuxn. Ilymo 6 epage.
Ilpeocmasnenue o ceaznocmu epagha. Oo6x00 epagha (dtinepos
nymy). IIpedcmasnenue 06 opueHmupo8anHvix epagax.

Oceausamv nonamusa. cpag, éepwiuna zpagha, pedopo
epaga, cmeneHs (8a1eHMHOCMb BEPULUHDBL), YENb U YUK
Oceausamv nonamusn:. nymo 8 epage, 3i1epos nyms,
00x00 epacgha, opueHmuposanHwlil cpag.

Obcyscoamsb peuwrenue 3a0a4u Ha NOUCK CYMMblCIeENneHel
sepuiun epagha, Ha nouck obxooa epaga, Ha NOUCK nymeiti
8 OpUEHMUPOBAHHBIX 2paghax ¢ Hanpasaauell NOMOubIO.
Ocsausamb cnocoodvl npedcmasieHus 3a0ay U3 Kypcd
aneebpul, 2eomempuu, meopuu 8epPoOAMHOCMel, Opyeux
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npeomemog ¢ nomowplo 2paghos  (Kapmel, cxeMmbl,
aneKkmpuieckue yenu, QyHKYUOHAIbHble COOMEEmMCmalsl)
Ha npumepax.

BepositHOCTB M

Cryuauinsiii onolm u cayyanHoe coovimue. Beposmuocmov u

Ocseausamv nonamua. Ciy4atiHulli Onvlm U CAY4atiHOe

4yacToTra yacmoma coovimus. Ponb manoseposmuvix u npakmuyecku | codvimue, Maio08eposmHoe U NPAKMULeCcKU 00CMo8epHoe

CJIYy4YaiHOr o 0ocmosepHbLx cobbimutl 8 npupooe u 6 oowecmee. Monema u | coovimue.

coObITHS USpaIbHas KOCMb 8 Meopull 6epOSMHOCMEL. H3yuamo 3nauumocmev  MAn08epOSAMHLIX CcOOLIMULL 8

(4 v) IIpaxmuueckas paboma « Yacmoma evinadenus opaay. npupooe u obujecmse HA BANCHHIX Npumepax (asapuu,
Hecuacmmvie cayyau, 3awuma NepCOHANILHOU
ungopmayuu, nepedaua OaHHbIX).
H3yyamv ponv kiaccuueckux 8eposmHOCMHBIX Mooeel
(MOHema, uepanvbHas KOCmb) 6 meopuu 8epoSMHOCME.
Habénwoams u uzyuame yacmomy cobwvimuil 8 NPOCMbIX
IKCHNEPUMEHMAX, 8 MOM HUclie ¢ NOMOWDbIO YUPPOBbIX
Pecypcos, 8 xooe npaKmuuecKkot pabomol.

O600menue, [IpencraBnennie  manHbiX. OmnucarenvHas — craTUcTHKa. | IIOBTOPSATHL W3y4eHHOE W BBICTPAMBATH CHCTEMY

KOHTPOJIb BeposiTHOCTB CitydaitHOTO COOBITHSI. 3HAHUM.

(5 9) Pematsb 3aa4u Ha IpeICTaBICHNE U OMMCAHUE TAHHBIX C

MOMOIIBIO0 U3YYEHHBIX XapaKTEPUCTUK C HaAIpPaBIAIOIIEH
MTOMOIIIBIO.

O6cy:xknaThb NnpUuMepbl CITyJaitHBIX COOBITHH,
MaJIOBEPOATHBIX U ITPAKTHUYCCKU JOCTOBCPHBIX CJ'Iy‘I&ﬁHBIX
COOBITHM, UX POJIH B MIPUPOJIE U KU3HU YEJIOBEKA

8 kiacc (He MmeHee 34 4)

Ha3zBpanue
pasnesia (TeMbl)

OcHOBHOE colep:KaHue

XapakTepucTHKA JeITeJIbHOCTH 00YYA0INXCS
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(4HCI10 YacoB)

IloBTOpPEHME
Kypca 7 kjiacca
(4 9)

[IpeacraBnenne  nanHbix.  OmnucaTelbHass  CTaTUCTHUKA.
Crnydaiinast u'3MEeHYUBOCTh. CpeiHue YUCIIOBOTO Habopa.
Cryuaiinblie coObiTus. BepositHocTu u yactotsl. Kitaccuueckue
MOJIETI TEOPUU BEPOSATHOCTEH: MOHETA U UTPAJIbHAS KOCTb.

IHoBTOPATH U3yYECHHOE U BBICTPAUBATH CUCTEMY3HAHHUIA.
Pemars 3agaum (Mo BM3YyaJbHOM omope) Ha
IIPE/ICTABICHUE U ONMCAHHWE JaHHBIX C IOMOUIbIO
H3Y4YEHHBIX XapaKTEPUCTHUK.

Pemare 3agaum (Mo BH3yaJbHOH omope) Ha
IPEJICTaBICHUE TPYIIUPOBAHHBIX JAaHHBIX M OINKCaHUE
CIIy4ailHOM U3MEHYMBOCTH.

Pemars 3a1a4u (110 BU3yaJibHOI 0I0Pe) HAONPEICIICHUE
4acTOThl CIy4yallHBIX COOBITHH, 00CYXJE€HUE NPUMEPOB
CIIy4aiiHbIX COOBITHI, MaJOBEPOATHBIX U MPAKTUYECKU
JIOCTOBEPHBIX CIYYalHbBIX COOBITUH, X POJIUB MPUPOJE U
KU3HU YeJIOBeKa.

OnucarejbHast Ompxnonenus. [ucnepcus uucnogozo naoopa. Cmanoapmnoe | Oceausamov RNOHAMUA: OUCNEPCUL U CMAHOAPMHOE
CTATHCTHKA. OMKJIOHEeHUe YUcn068020 Habopa. [{uazpammel pacceusanus. OMKJIOHEHUe, UCNOIb308AMb MU XAPAKMEPUCTUKYU OIS
PacceuBanue ONUCAHUA pACCeU8anUsi OGHHbIX.
JAHHBIX Yuacmeosamv 6  obcyyicoenuu  cunomeszvr 00
(4 9) OMCymcmeuu Ui  HATUYUU  CEA3U N0  OUASPAMMAM
pacceusanus.
Cmpoums Ouazpammvl pacceusamusi no UMeUUMCs
OGHHBIM, 8 MOM YUCTe C NOMOWbI0 KOMNbiomepa (nocie
COBMECMHO20 AHAU3A,).
MHo:kecTBa MHoXxecTBO, moaMHOXKecTBO. Omnepanuu HaJ MHOXecTBamu: | OcBaMBATh MOHATHSI: MHOXKECTBO, DJIEMEHT MHOXKECTBA,
(4 ) o0benuHeHne, epecedeHue, qomnoaHenue. CBoMcTBaonepanuii | MOJIMHOMXKECTBO.
HajJ, MHOXKECTBAMU: IE€PEMECTUTEIbHOE, COYeTaTeNbHOE, | BBINOJIHATH onepamnuu HaJI MHO>KECTBAMH:
pacmpenenuTeIbHOE, BKITIOUEHHUS. o0beMHeHne, TIepeceueHne, JOomoHeHne (TI0 00pasIy).
I'paduueckoe npeacTaBIeHIEe MHOXKECTB. Hcnoab3oBathb CBOIiCTBa: MePEeMECTUTENHHOE,
COYeTaTeNIbHOe, pAacCHpeleUTeNIbHOe, BKIIOYCHUS (C

WCIIOJIb30BaHNUEM BU3YAJILHOH OIOPHI).
Hcnonb3oBath rpaduueckoe mnpeacraBieHUE MHOXKECTB
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IIpY ONMCAHUU PEAIbHBIX IPOLECCOB U SIBICHUM, NpuU
pEeIIeHnH 3a/1a4 U3 APYTruX Y4eOHBIX MPEIMETOB U KypCOB
(c uCnOJIB30BaHNEM BU3YaJIbHOM OIIOPBHI).

BepositHOCTH
CJIy4aiiHOT 0
co0bITUS

(6 1)

DnemMeHTapHbIe COOBITHSL. Crnyuaiinble COOBITHSL.
bnaronpustcTByromue 3eMeHTapHble coobITus. BeposatHocTi
coObITHI. ONBITBI C PaBHOBO3MOXXHBIMU 3JI€MEHTapHBIMU
coObITHsIMH. CiTydaifHbIN BBIOOD.

IIpakTryeckas padora «OnbITH C PABHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITUSIMI.

OcBauBarh Ha  0a30BOM  YpPOBHe  IOHSITHSA:
JJIEMEHTApHOE COObITHE, CilydailHOe COOBITHE Kak
COBOKYIHOCTb  OJIaronpHUsATCTBYIOIUX  JIEMEHTAPHbBIX
COOBITHI, PABHOBO3MOXHBIE HJIEMEHTAPHBIE COOBITHSI.
PemaTh 3aga4um Ha BBIYMCIICHUE BEPOATHOCTEN COOBITHI
[0 BEPOATHOCTSAM 3JIEMEHTAPHBIX COOBITHH CIy4aiHOTrO
OmbITa (C WCIOJB30BAaHUEM 3pPUTEIFHONW HArISTHOCTH
1/uiy BepOaIbHOM OTIOPHI).

Pemath 3aga4m Ha BRIYUCIIEHUE BEPOSITHOCTEN COOBITHIM
B OIBITaX C PaBHOBO3MOXXHBIMU  3JIEMEHTapHBIMU
COOBITUSIMHM, B TOM YHCJIE C HNOMOILIBIO KOMIbIOTEepa (C
UCMOJIb30BAHUEM  3PUTEIbHON  HArSIAHOCTH  W/WIK
BepOATBLHOM OTOPHI).

IIpoBoauTH U M3YyYaTh ONBITHI C PAaBHOBO3MO>KHBIMHU
DIIEMEHTAPHBIMH COOBITHUSMU (C MCIIOJIb30BAaHHEM MOHET,
UTPATbHBIX KOCTEH, JpyTUX Mo/ieneil)
B XO/I¢ MpaKTHYECKOW paboThl (C HCIOIB30BaHUEM
BU3YaJIbHOW OIOPHI).

Beenenue
Teopuio rpagos
(4 9)

B

Hepeso. Ceoiicmea  Oepega:  eOUHCMBEHHOCMb — NYMU,
cywecmeoganue ucsyell GepUIUHblL, C6A3b MeHCOy HUCTOM
gepuiun u yuciom péoep. Ilpasuno ymnodcerus.

Oceausamv nonamun. oOepego Kak 2cpag) 0e3 yuxua,
sucsauas eepuiuHa (1ucm), emesb depesa, nymo 6 oepese,
ouamemp Oepesa.

H3yuamsb ceolicmea Oepesa: cywjecmgosauue sucauell
BEPUIUHBI, €OUHCMBEHHOCMb  NYMU — MedHcOy — 08YMsl
BEPULUHAMU, CBA3b MENHCOY YUCIOM GEPUUH U HUCTIOM
pébep.

Yuacmeoeams ¢ oocyscoenuu pewienua 3adauu na nouck
U nepeuucienue nymei 8 oepege, onpeoeienue YUCIA
sepuiuH unu péoep 8 depege, 06x00 OUHAPHO2O Oepesa, 8
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MOM Yucie C npuUMerRerHuem npaeuild YMHONCEHUA.

Cuayuaiinble
co0bITUS

(8 4)

Ilpomusononoscnoe  coovimue.  Juacpamma  Dinepa.
Obveounenue u nepecewenue coovimui. Hecoemecmuvie
cobvimus. @opmyna crodxcenuss eposmuocmet. Ilpasuno
VMHOJMCEHUsT  8eposimHocmell.  YcloeHas — 8eposmHoCHb.
Heszasucumvle  cobvimus.  [Ipeocmaeénenue  CayuaiHoco
9KCnepumMeHma 6 gude oepesd.

Ocséaugamv nouamuA. 63aUMHO NPOMUBONONONCHbLE
coovimus, onepayuu Hao coovimusimu, 00veOuHeHue u
nepeceuenue coovimuil, ouazpamma Jdinepa (direpa—
Benna), coemecmuvie u Hecoemecmmuvle cooblmusl.
H3yuams meopemvt 0 6eposimHocmu 00beOUHeHUsL 08YX
coovimuil ((hopmyvl CLOJHCEHUS BePOAMHOCMEL).
Yuacmeoseamo ¢ oocyscoenuu pewrenusn 3adauu, 6 mom
yucie mekCcmogule 3a0ayu Ha onpeoeieHue 8eposmHocmell
00veOuHeHUss U nepeceyeHuss COObIMUU ¢ NOMOWDBIO
yucnoeol  npamot, ouazpamm  dinepa,  opmynsl
CILOJHCEHUS BEPOAMHOCTEN.

Ocsaueamp NOHAMUA' npasuio VMHOHCEHUS
8eposimHoCcmell, YCI08HAsL 8ePOSMHOCMb, He3a8UCUMbIe
cobbimusl 0epeso CyYalHo2o onvima.
H3yyams  ceoiicmea  (onpeoeneHus)
cobvimuil.

Yuacmeoseamv 6 oécyyicoenuu pewenus 3adauu na
onpeoeneHue U UCNONIb308AHUE HE3ABUCUMBIX COOLIMULL.
Yuacmeoseamv 6 oécyycoenuu pewenus 3adauu na
NOUCK B8epOsIMHOCMeEU, 6 MOM Yucle YCIOBHbIX, C
UCNONIb308AHUEM Oepesa CYHAIHO20 ONbIMA.

He3a6UcCUMblIX

O000menue,
KOHTPOJIb
(4 4)

[Ipencrasnenune nanubix. OnucarenbHas ctaTuctuka. ['pader.
BepositHOCTB CIIy4aitHOTO COOBITHS. DJIEMEHTHI
KOMOHWHATOPHKH.

IloBTOpPSITH W3y4Y€HHOE U BBICTPAMBATH CHCTEMY
3HaHUM.

PemaTh 3a1a4u Ha peICTaBICHUE U ONIMCAHUE TAHHBIX C
MIOMOIIbIO M3YYEHHBIX XapaKTEPUCTHUK (c
WCIIOIh30BaHUEM BU3yaJIbHOW OTIOPHI).

Yuacmeoeamv 6 oo6cyrycoenuu pewenua 3agaum C
MpUMEHEeHHEM TpadoB.

Pemiate 3agauMm Ha  HAaXOXJIEHHE  BEPOSTHOCTH
CIIy4allHOTO COOBITHSI TIO BEPOSITHOCTSM DJIEMEHTAPHBIX
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COOBITHIA, B TOM YHCIIE B OINBITAX C PaBHOBO3MO>KHBIMU
3JIEMEHTAPHBIMUA COOBITUSMH (C BU3YaJIbHON OTIOPOH).
Yuacmeoeamv 6 oocyrycoenuu pewenusn 3agaum Ha
HAX0KJIeHHUE BEPOSITHOCTEH OOBEAMHEHUS U MTePeCeUCHHS
COOBITHIA, B TOM YHCIIE HE3aBHUCHMBIX, C UCTIOIb30BAHUEM
rpaduyecKux TMpeAcTaBICHUI U JepeBa CIy4yalHOro
OTIBITA.

Yuacmeosamv 6 o06cyyicoenuu pewenusa 3anaum Ha
TiepeyrcIIecHne KOMOMHAIIHMH (YUCIa TIepEeCTAaHOBOK, YUCIIA
COUYETaHMI), HA HAXOXICHHE BEPOATHOCTEH COOBITHI ¢
NPUMCHEHHEM KOMOWHATOPHKH, B TOM 4YHCIIE C
UCIONIb30BaHuEM TpeyroibHuka [lackas.

9 kiaacc (He meHee 34 4)

Ha3zanue
pasaeJa (TemMbl)
(umcJyi0 Yacon)

OcHoBHOE cofepKaHue

XapakTepucTHKA AeATEJIbHOCTH 00y4a0 X CH

IloBTOpPEHME
Kypca 8 kiacca
(4 9)

[IpenacraBnenne  manHbix.  OmnucaTenbHas

CTaTUCTHUKA.

Omneparuu Haj cOObITHSAMU. He3aBUCUMOCTH COOBITHIA.

IloBTOpPSATH H3y4YEHHOE U BBICTPAMBATh CHCTEMY
3HaHUM.

PemaTh 3a1a4u Ha npeCTaBICHUE U OMKUCAHKUE JAHHBIX.
Pemiate 3agaym  Ha  HaXOXKACHHE  BEpPOSTHOCTEH
00BEIMHEHNS W TepeceueHuss COOBITUM, B TOM 4YHCIE
HE3aBUCHMBIX, C  HCIOJIIb30BaHHEM  TpadUdIecKuX
MPEJICTABICHUMN U JIEPEBA CIIYYalHOIO OIbITA.

Pemath 3a7aun Ha mepedrclieHue KoMOWHAIuMi (drcna
MEePEeCTaHOBOK, YHCJIA COYETaHUM), HA HAXOXKIEHUE
BEPOSTHOCTEN COOBITHI C MPUMEHEHHEM KOMOMHATOPUKH,

91




B TOM 4YHMCJIC C UCIIOJIB30BAHUCM TPCYI'OJIbHUKA ITackams

9J1eMEeHTHI
KOMOMHATOPUKH
(4 1)

KomOunatopnoe mpaBuio ymHOXeHus. IlepecTaHoBku.
®aktopuasi. CodeTaHuss U YUCIO COYETAaHWH. TpeyeonvbHuK
Iackans. llpaktrueckas padora «BeduCICHHE BEPOSTHOCTEH
C HCIOJIb30BaHHEM KOMOMHATOPHBIX (PYHKUIHN 3JIEKTPOHHBIX
TaOIUI.

OcBauBaTh Ha  0a30BOM  ypOBHe  TOHSITHA:
KOMOMHATOPHOE TMPAaBUJIO YMHOXEHHS, YHNOPSIOUYEHHAs
napa, Tpoiika 0ObeKTOB, IepecTaHOBKa, (haKTOpHAaJ Yucia,
COueTaHMe, YUCIIO0 COUETaHuM, mpey2onvHuk Ilackans.
Pemars npocreiimme 3agauyM  Ha [EPEUUCIICHUE
YIOPSIIOUYEHHBIX 11ap, TPOEK, IEPEUUCIIEHNE IEPECTAHOBOK
U COYETaHWM SJIEMEHTOB pA3JIUYHBIX MHOXKECTB (IO
oOpasiry).

Pemiats mpocreiimme 3aJayM Ha NPUMEHEHHE 4YHCIA
coueTaHuil B ayiredpe (COKpameEHHOoe YMHOKCHHE, OMHOM
HeroToHa) (¢ HanpaBsAOUIEH TOMOILBIO).

Pemiatb, mnpumeHsii KOMOMHATOPHKY, 3aJadyd Ha
BBIUMCJIEHUE BEPOSITHOCTEH, B TOM YHUCJIE C IOMOIIbIO
AJEKTPOHHBIX TAOJUI] B XOJ€ NMPAKTHYECKON paboThl (C
BU3YaJIbHON OIOpOA).

I'eomerpuueckas
BEpPOSITHOCTH
(4 4)

I'eomempuueckas éepoamnocms. Cnyuaiinvlil 6b100p MOUKU U3
@ueypel Ha niocKOCmMU, U3 OMpPesKa, U3 0yeU OKPYHCHOCHIU.

Oceausams nonamue 2eoMempuyecKoll 6epOSIMHOCIU.
Yuacmeoseamv ¢ ooécyyncoenuu pewenusn 3adauu na
HAaxoxcoeHue 8eposamHocmell 8 ONvlmax, NPeocmasuMblx
KdK 6‘bl60p MOYeK U3 MHO20Y20JIbHUKA, Kpyod, OmpesKa Uiu
Oyeu OKPYHCHOCTU, YUCT0B020 NPOMENCYMKA

HcnuiTanus
Bepnyun
(6 9)

Hcneiranne. Yenex u Heynaya. Cepust HCIIBITAHUH 10 IEPBOTO
ycnexa. Wcneitanus bepnymmu. BepostHoctu coObiTuil B
cepun ucnbiTanuii bepaymau. [IpakTuueckas pabora
«Hcnerranus bepuymimy.

OcBauBaTh Ha 0230BOM YPOBHe NOHSITHSI: UCIIBITAHUE,
3JIEeMEHTapHOEe COObITHE B UCTIBITAHUH (YCIEX U Hey/aya),
cepusi MCHBITAHWM, HACTYIUICHHME IEpBOroO  ycIexa
(Heynaum), cepus ucnbITaHUi bepHymu.

Pemrate  mpocreiimipe  3aJa4d HA  HAXOXICHHUE
BEPOSATHOCTEH COOBITUI B CEpUM UCHIBITAHUN 10 MEPBOTO
ycrexa, B TOM 4Hhcie ¢ MpUMEHeHHEM (OpPMYIbl CyMMBbI
TFEOMETPUUYECKOIN MPOrpeccuu (C ONOPOM Ha CIIPaBOYHYIO
nH(pOpMAIIHIO).
Pemiate nmpocreimue

3aJaumn Ha HaXO0XACHUC
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BEPOSITHOCTEH  JJIEMEHTAPHBIX  COOBITUH B CEpHH
ucnbiTaHuil bepHy/min, Ha HaxO0XJAEHHE BEPOSTHOCTU
ONpEACNEHHOrO0 YHCIAa YCIEXOB B CEPUU HUCIBITAHUN
bepuymu (¢ BU3yanbHOH OMTOPO).

H3yuarh B X01€e NpaKTH4eCKOil padoThl, B TOM YHCIIE C
MOMOIIIBIO IU(POBBIX PECYpPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu ucnbiTaHui bepHym

Cayuaiinas
BeJINYHHA

(6 )

CnydailHass BeJIMYMHA M PaACHpPEENIEHUE BEpPOSTHOCTEM.
MaremaTuueckoe OXHUJAaHUE MW JUCIEpPCUs  CIy4alHOH
BeJMuMHBL.  [IprmMepsl MaTEMaTHYECKOrO0 OXKUJAHUS Kak
TEOPETUUECKOTO CPEHEr0 3HAUCHUS BEJIUUUHBI.

[TonsTHe 0 3aK0oHE O0NBIINX ynces. 3MepeHne BepossTHOCTEH
C MOMOIIBI0 YacToT. [IpuMeHeHne 3aKkoHa OOJIBIIMX YUCET.

OcBoutb Ha 0a30BOM YpOBHe NOHSATHSA. CiydaiiHas
BEJIMYNHA, 3HAYEHUE CIIy4aliHON BEJIMYMHBI,
pacnpeesieHe BEpOSITHOCTE.

M3yyare u o00cCyaaThp IpuMEpbl JUCKPETHBIX U
HENPEPBIBHBIX CIyYalHbIX BEIHUYUH (pPOCT, BEC YEJIOBEKa,
YHMCJIEHHOCTb HACEJICHUs, IPYT'He U3MEHUYUBBIEC BEIIMYNHBI,
paccMaTpuBaBIIUECS B KypC€ CTATUCTHKHU), MOJAEIbHBIX
CIIy4alHbIX BEJIWYMH, CBA3aHHBIX CO CIIy4alHBIMHU
onbiTaMu (OpocaHHMEe MOHETHI, WIPAJTbHOM KOCTH, CO
CJly4yaiiHbIM BBIOOPOM H T. II.).

OcBauBatph Ha  0a30BOM  YpOBHe  NOHSATHA:
MaTE€MaTHYECKOE OKHUJIAHWE CIIy4alHOW BEIWYMHBI KaK
TEOPETUUECKOE CPEIHEE 3HAUCHHE, JUCTIEPCHS CIIydallHON
BEJIMYMHBI KaK aHAJIOT AMCIIEPCUH YUCIOBOTO Habopa.
Pemiate 3aauMm Ha BBIUNCICHUE MAaTE€MaTHYECKOIO
OKMJIAHHWSI W  JHACIEPCUM JHCKPETHOW  CIlydailHOU
BEJIMYUHBI 110 3aIaHHOMY PacHpeseCHUI0, B TOM YHUCIe
3a/1a4, CBSI3aHHBIX CO CTPaxOBaHUEM M JIOTepesMHU (C
HaIpPaBJISIONIEH TOMOIIIBIO).

3HAKOMHUTBCSI C MaTeMaTUYeCKUM OXHUJAHUEM U
JUCIIEPCUEN HEKOTOPBIX paCHpeNesieHnd, B TOM 4YHCIIE
pacrnpeeneHus C1y4aiHOW BEJIMYUHbBI «YHUCIIO YCIIEXOB)» B
cepuu ucnblTanuii beprysmm.

M3yyars yactoTy CcOOBITHS B  TOBTOPSIOIIUXCS
CIIy4alHBIX OMBITAX KaK CIIy4alHYIO BEJIUYUHY.
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3HAKOMHMTBLCSI C 3aKOHOM Oonblmx uucen (B Qopme
beprymnu): mpu OOJBIIOM YHCIE ONBITOB 4YacToTa
COOBITHS OJIM3KA K €r0 BEPOSTHOCTH.

PemaTh 3a1a4n Ha ©3MEPEHHE BEPOATHOCTEH C TOMOIIBIO
4acToT (C HAIPABJISIONIEH TTOMOIIIBIO).

OO6cy:k1aTh POJIH 3aKOHA OOJBIIHMX YHCET B 000CHOBAHUU
YaCTOTHOTO METOJIa U3MEPEHHUS BEPOSTHOCTEM.
OOcyxaaTh 3aKOH OOJBIIMX YHUCET KakK IpOsBICHUE
CTaTUCTHYECKOW YCTOMYUBOCTU B U3MCHUUBBIX SIBICHUSX,
pOIb 3aKOHA OOJBIIMX YHCEN B TMPHPOJE U B KHU3HH
YeJI0BEKa.

0O606menue,
KOHTPOJIb
(10 v)

IIpencraBnenue  NaHHBIX.
BepositHOCTB CIIy4aiiHOTO COOBITHSL.
komOuHaTopuku. CrydaliHbIe BEIMYUHBI U paCTIPEICTICHHUS.

OnucarenpHasg  CTaTUCTHKA.
OJIEMEHTHI

IIoBTOpPATH H3y4EHHOE U BBICTPAMBATh CHCTEMY
3HAHHM.

PemaTe 32241 Ha [IpEACTaBICHUE U ONMCAHKUE JAHHBIX.
Pemathb 3aqa4un Ha HaX0XK/I€HUE BEPOSTHOCTEN COOBITUH,
B TOM 4YHCIE€ B OIBITaX C PaBHOBO3MOXXHBIMHU
3JIEMEHTapPHBIMH COOBITHSIMH, BEPOSITHOCTEN
O0ObEIMHEHNUST W TMepeceuyeHus] COOBITHH, BBIYUCIATH
BEPOSITHOCTH B OIIBITaX C CEPHUSMU CIyYaWHBIX HCIIBITAHUN

[Ipu paspaboTke paboueil mnporpaMmbl B TEMaTHYECKOM IUIAHUPOBAHUM JIOJDKHBI OBITh YYTEHBI BO3MOKHOCTU
UCIIOJIb30BaHUS ANEKTPOHHBIX (LIM(PPOBBIX) 0OPA30BATENBHBIX PECYPCOB, SBISIOIIUXCS YIEOHO-METOUUECKIMHI MaTepuataMu
JJIGKTPOHHBIE YUYEOHUKM U 3aJaYHUKH, OJJIEKTPOHHbIE OUOIMOTEKH, BUPTyaJIbHbIC
1ab0opaTopuu, UTPOBbIE MPOrPAMMBbI, KOJUIEKIIMU [U(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCTIOIB3YEMBIMU JI1 O0YUYEHUS U
BOCIIUTAHUSL PA3JIMYHbIX TPYII MOJb30BATENEH, MPEACTABICHHBIMU B AJIEKTPOHHOM (LIM(PPOBOM) BUIE U PEaTU3YIOLIUMU

(MyJIbTUMEIUNUHBIE TPOTPaAMMBI,

nunaktTudeckue Bo3MoxxkHoctu KT, comeprkaHre KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa30BaHUM.
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