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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
noAroToBiiecHa Ha ocHoBe deneparbHOr0 TOCYAApPCTBEHHOTO 00pa30BATENHLHOTO
cTaHjapTa ocHOBHOro obiero obpaszoBanus (IIpuxkazMunnpocsemienusi Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBan MuHuctepcTBoM toctuiuu Poccuiickoit
®deneparmu 05.07.2021 r., per. Homep 64101)(manee — ®IOC O0O0), [TpumepHoit
aJanTUPOBAHHOM OCHOBHOW 00pa30BaTEIbHOW MPOTpaMMbl OCHOBHOTO OOIIETrO
oOpa3zoBaHusl OOyYarOIIMXCS C 3aJEPKKON IMCUXUYECKOTO pa3BUTHs (0100peHHOMN
pemerneM ®YMO mo o6memy o6pazoBanuto (mpoTokoit oT 18 mapta 2022 . Ne 1/22))
(mamee — [TAOOIT OOO 3I1P), Paboueit mporpaMmMbl OCHOBHOTO OOIIIETO 00pa30BaHUs
mo mpeaMmety «Marematukay,lIporpaMmbl BOCIUTaHUS, ¢ YIETOM paclpeIeIeHHBIX
[0 KJIaccaM NpOBEpSAEMbIX TPEOOBAHMI K pe3yJbTaTaM OCBOCHHs AJanTUPOBAHHOM
OCHOBHOM o0Opa3oBaTeIbHOM MpOrpaMMbl OCHOBHOTO  00Imero 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

VYyeOublii mnpeamer «MaTemMaTuka» BXOAUT B NIPEAMETHYIO 00J1acTh
«Marematuka u uHpopMaTuka». OH CIOCOOCTBYET Pa3BUTHIO BBIYMCIUTEIHHON
KyJIbTYpbl M JIOTHUYECKOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHHUS TOJIH30BATHCS
QITOPUTMAMH, a TaKKe MPUOOPETEHUIO MPAKTUYSCKUX HABBIKOB, HEOOXOIMMBIX B
MOBCEIHEBHON >ku3HM oOydaromuxcss ¢ 3[IP. VueOHblii mnpeaMer pa3BUBaET
MBINIJICHHE, TPOCTPAHCTBEHHOE BOOOpakeHHne, (QYHKIIMOHAIBHYIO TPaMOTHOCTS,
YMEHUS  BOCIIPUHUMATh W KPUTHYECKH  aHAIM3UPOBATh  HWH(OPMAIIHIO,
MIPEICTABICHHYIO B Pa3UYHBIX (hopMax.

OOyueHne mMaTemMaTUKe JAaET BO3MOXHOCTh pa3BUBaTh y oOyuatonuxcs ¢ 3[1P
TOYHYIO, DAIlMOHAIIbHYI0O W WH()OPMATUBHYIO pedb, yMEHHUE OTOMpaTh Haumbojee
MOJIXOISIINE SI3bIKOBBIE, CUMBOJIMYECKHUE, Tpapuueckue CpencTBa JJis BBIPAKCHHUS
CY>KJIEHUW U HATJISTHOTO MX MPEICTABICHHUSI.

HeobxoaumMbpiM KOMIOHEHTOM OOIIIEH KyJIbTYphl B COBPEMEHHOM TOJIKOBAaHUU
ABIIIETCS OOIIee 3HAKOMCTBO C METOJaMU TO3HAHUA JACHCTBUTEIHHOCTH,
MpECTaBICHUE O MIPEAMETE U METOAaX MAaTeMAaTHKH, UX OTIMYUN OT METOJIOB IPYTHX
€CTECTBEHHBIX M TYMaHUTapHBIX HAayK, 00 OCOOCHHOCTSX MPUMEHEHHUS MAaTeMaTHUKU
JUIA pEIIeHUS HAyYHBIX W TPUKIAIHBIX 3amad. TakuM oOpa3oM, MaTeMaTHYeCKOe
oOpa3zoBaHKe BHOCUT CBOU BKJIa/ B (hopMupoBaHue 001Iel KyIbTyphl YeJIOBEKA.

W3ydyeHne MareMaTUKHU TaKKe CIIOCOOCTBYET SCTETHUYECKOMY BOCHHUTAHUIO
YeJIOBeKa, TOHMMAHHWIO KPAacOThl M M3SIIECTBA MAaTEMAaTUYECKUX PaCCYKICHUH,
BOCTIPUSATHIO TEOMETPUUYECKUX (POPM, YCBOCHHIO UJIEU CUMMETPHUH.



[Iporpamma oTpaxaeT cojepkaHue oO0yueHus mpeameTy «MaremaTuka» c
y4eTOM 0COOBIX 00pa3oBaTeIbHBIX MOTpeOHOCTEN oOyuaromuxcs ¢ 3I1P. OBnanenue
yueOHBIM TMpeaMeToM «MaTemaTnkay MpeCTaBisieT ONPEISICHHYIO CI0XHOCTh IS
yaamuxcsa ¢ 3[IP. V oOyuarormuxcs ¢ 3I1P Hanbosee BBIpaX€HBI OTCTaBaHUS B
pPa3BUTUU CIIOBECHO-JIOTMUECKUX (OPM MBILIUICHHS, TOSTOMY aOCTpaKTHbIE U
OTBJICYEHHBIE KAaTErOPUH UM TPYAHOAOCTYIIHBI. B TOXKe BpeMs IIpU CHEUaIbHOM
oOydueHHM OOyd4arolmuecss MOTYT BBIIOJHATH 3aJaHus 1o anropurMmy. OHu
BOCIIPUMMYMBBI K MOMOIIY, MOTYT BBINIOJHUTH NEPEHOC HA aHAJOTWYHOE 3aJaHUE
YCBOEHHOro croco0a pemieHusi. CHMXKEHHE PA3BUTHS MBICIUTENBHBIX ONEpauui U
3aMEJIEHHOE CTAaHOBJICHHE JIOTUYECKUX JCHCTBHM NPUBOAAT K HEIOCTATOYHOM
OCMBICJIEHHOCTH COBEpIIAEMBIX yUE€OHBIX NEHCTBUM. Y 00y4arouuxcsi 3aTpyIHEHBI
CUYETHBIE BBIUYMCIICHUS, NPOU3BOAUMBIE B yMe€. B TNMHCHbMEHHBIX BBIYHUCICHUSX OHU
MOTYT TpPOIycKaThb OAMH U3 MPOMEXKYTOUYHBIX wIaro. Ilpu pabGore ¢ 4yuCIOBBIMU
BBIPA)KEHUSAMH, BBIUHMCICHHEM HMX 3HAYEHUS MOTYT HE YAEpPKUBATh IPABUIbHbBIN
nopsaok AeiictBui. [lpu ynporuienuu, npeodpa3zoBaHuu BelpakeHui yuamuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO NPHUHATH PEUIEHUE O IMOCIEAOBATEIBHOCTU BBIITOJIHEHUS
nercTBuii. KOHKPETHOCTh MBIIUICHUS OCIIOXKHSET YCBOCHUS HaBbIKA PELICHUS
YpPaBHEHUH, HEPABEHCTB, CUCTEMBbl YpaBHEHUU. MM ManomoCcTymHO COBeEpIICHHE
00paTUMBIX ONEepaLUi.

Huskuii  ypoBeHb  pa3BUTHS  JIOTUYECKUX  ONEpAalMd, HEIOCTaTOYHAas
00OOILIEHHOCTh MBIIUICHUS] 3aTPYAHSIOT M3ydyeHHe TeMbl «DYHKIMW»: MpH
onpeaeneHu (YHKIUMOHAJIBbHOW 3aBUCUMOCTH, IMpPU ONUCAHUU TIpaduyecKoit
CUTYAIINH, UCTIOJIb3YysI T€OMETPUUECKH, anreOpandeckuid, GQyHKIIMOHATBHBINA S3BIKH.
Hepenko yuamiuecst He BUIAT pa3HUIBI MEXAy 00JacThbiO OINpenesaeHus] PYHKIUU U
00J1aCThIO 3HAUYCHUM.

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

[Ipn w3yuyeHuum reomeTpuueckoro wmarepuana oOydarommuecs ¢ [P
CTJIKUBAKOTCS €  TPYAHOCTBIO  JEJaTh  JIOTUYECKUE  BBIBOJBI,  CTPOMUTH
IIOCJIEIOBATENBHBIE PACCYKACHUs. HenpouHble 3HaHNsI OCHOBHBIX TEOPEM I€OMETPUHU
IPUBOJUT K OIIMOKaM B pEIIEHHWH TeoMeTpuueckux 3amad. OOyuaromuecss MOTyT
MOJIMEHUTH (POpMYJTy, HEMPABUILHO MPUMEHUTH TeopeMy. K cepbe3HbiM omubdkam B
pelileHnH  3a7a4  NPUBOAAT  HEAOCTATOYHO  PA3BUTBIE  MPOCTPAHCTBEHHBIC
npenacrabiieHus. M C0KHO BBITIOJIHUTD YEPTEXK K YCIOBHIO, B TUCBMEHHBIX paboTax
OHM HE MOT'YT IPUBECTU OOBICHEHUE K UEPTEXKY.

To4YHOCTH 3aMIOMUHAHUS U BOCITPOU3BEACHHS y4eOHOI0 MaTepHalia CHUKEHBI 10
OpUYMHE CIa00CTH MHECTUYECKOW JESATENbHOCTU, CYKEHHs o0bemMa MaMsTH.
Oo6yuaronumest ¢ 3IIP TpeGyeTcsi Oosibllie BpEMEHM Ha 3aKperjieHue Marepuala,
aKTyaJqu3auus 3HaHWW 110 ONOPE MPU BOCIIPOU3BEICHUH.

J51g mpeoionieHus TPy IHOCTEH B U3y4eHUH yueOHOoro npeameTa «MareMmaTukay
HeoOxoauMa ajanTtanus oObeMa M XapakTepa y4eOHOro marepuana K
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MO03HABATENbHBIM BO3MOXKHOCTAM yuaiuxcsi ¢ 3I[IP. Cnegyer yueOHbII marepuan
PENOJHOCUTh HEOOJIBIIMMHU TOPLUHUAMH, YCIOXKHSAS €ro MOCTENEeHHO, M3bICKUBATh
cnocoObl  afanTalMy  TPYIOHBIX  3aJaHUM, HEKOTOpble TEMbl JaBaTh Kak
03HAKOMUTEIIBHBIE; UCKIIFOYAaTh OTJAEIbHBIE TPYAHBIE TOKA3aTEIbCTBA; TEOPETUUECCKUI
MAaTEpHAl PEKOMEHIYETCS HM3y4daTb B IPOLECCE NPAKTUYECKOM AESTEIBbHOCTH IO
pemieHnto  3agady.  OpraHuyeckoe €AMHCTBO MPAKTHYECKOW MW YMCTBEHHOU
ACSTENIbHOCTH y4YalluXcsd Ha ypOKaX MAaTeMaTUKH CIOCOOCTBYIOT MPOYHOMY U
CO3HATEIHFHOMY YCBOCHHIO OA3MCHBIX MATEMATHUYCCKUX 3HAHUHN M YMEHUM.

Heau u 3anaun n3yvyenus yueOHoro npeamera «MaremaTuka»

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

* (¢hopMUpPOBaHUE LEHTPATBHBIX MAaTEMAaTUYECKUX MOHATUM (YHMCIIO, BEIUUYUHA,
reoMeTpuIecKast durypa, NEpEMEHHAsl,  BEPOATHOCTb, byHKIMS),
00€eCIeYnBaOIINX MPEEMCTBEHHOCTh U IMEPCIEKTUBHOCTh MaTEMaTHUYECKOIrO
oOpazoBanus ooyuatomuxcs ¢ 311P;

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

" pa3BUTHE WHTEIJIEKTYaJbHBIX W TBOPUYECKUX CIIOCOOHOCTEH 00ydarommuxcs c
311P, no3HaBaTeIbHON aKTUBHOCTH, UCCIIEIOBATEIIbCKUX YMEHUN, KDUTUYHOCTHU
MBIIUIEHUS, UHTEPECA K N3YUCHUIO MAaTEMATUKU;

* ¢dopmupoBanue (YHKIMOHATHLHON MaTeMaTHYEeCKOW TI'pPaMOTHOCTH: YMEHHS
pacmo3HaBaTh MPOSIBIICHUS  MaTEeMaTHYECKUX  TOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEHN B peAJIbHBIX )KU3HEHHBIX CUTYAIUAX U MPU U3YUYECHUH JIPYTUX
Y4€OHBIX TPEAMETOB, TMPOSIBJICHUS 3aBUCHUMOCTEH UM 3aKOHOMEPHOCTEH,
dbopMyIUpOBaTh WX Ha S3bIKE MAaTEMaTUKH W CO3/1aBaTh MAaTeMaTUYECKHUE
MOJIEIM, TMPUMEHSATh OCBOCHHBIM MaTEeMaTUYECKUW ammapar i perieHus
MPAaKTUKO-OPUEHTUPOBAHHBIX ~ 3aJlay, HWHTEPIPETUPOBaTh W  OILCHUBATh
MOJTyYEHHbIE PE3YJIbTaTHI.

JlocTikeHue 3Tux 1esnei o0ecreuynBaeTcs peieHueM CIEeIYIONINX 3a0ay.

» dopmupoBath y oOyuarommuxcs ¢ 3I[IP HaBeiku ydeOHO-TTO3HaABaTEIbHOU
NeSATEeIbHOCTH: TUIAHUPOBaHUE pPal0OThl, TOWCK pAIMOHANBHBIX MyTeH ee
BBITIOJTHEH U, OCYIIIECTBICHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBATh HWHTEIUICKTYaIbHOMY pa3BUTHIO, (OPMUPOBATH Ka4yeCTBa,
HEO0OXOMMbIC YETIOBEKY JJIsl TIOJTHOIIEHHO! JKU3HU B COBPEMEHHOM OOIIECTRBE,
CBOMCTBEHHBIE MATEMATUUYECKOW AEATEIbHOCTU: SICHOCTH U TOYHOCTH MBICIIH,
WHTYUIIUH, TPOCTPAHCTBEHHBIX MPEACTaBICHUM, CIOCOOHOCTH K MTPEOI0JICHUIO
TPYAHOCTEW;

* (¢hopMHUpOBATh KJIIOUEBBIC KOMIICTCHIIMU Y4YalllMXCS B paMKax MpeaIMeTHOU
obOnactu «Marematuka 1 HHPOPMATHUKAY,;

" pa3BUBATh MOHATUHHOE MbILUIEHUs oO0y4atommxcs ¢ 3I1P;



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

" [peaycMaTpuBaTh BOZMOXHOCTh KOMIIEHCAIIMU 00pa30BaTEIbHBIX ACPHUIIITOB B
OCBOCHHMH MPEIIIECTBYIONIETO MPOrPaMMHOTO MaTeprayia y oOydarouuxcs C
3I1P 1 HeTOCTAaTKOB B UX MAaTEMATHYECKOM Pa3BUTHUU;

" chopmMHupOBaTH YCTOWYUBBINA HHTEPEC YUAIIUXCS K IPEIMETY;

" BBISBJIATH M PA3BUBATh MAaTEMAaTUUYECKHUE U TBOPUYECKHUE CIIOCOOHOCTH.
OCHOBHBIE JIMHUM COJIEpKaHUsl Kypca MareMaTuku B 5—9 kiaccax: «Hucna u

BBIUHCICHUSY, «Anredpa» («AnreOpandeckre BBIpOKEHUS», «YpaBHEHHUS U
HepaBeHCTBa»), «DyHkiun», «l'eomerpus» («['eomerpuueckue ¢urypsl u ux
CBOMCTBay, «I3MepeHne reOMETPUUECKUX BEIUUUHY), «BEpOATHOCTh U CTATUCTUKAY.
JlaHHbIE TMHUU Pa3BUBAIOTCS MapajlIeNIbHO, KaXAasi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJIHAaKO HE HE3aBUCUMO OJHA OT JApPYIrod, a B TECHOM KOHTaKTe H
B3aumozeiicteuu. Kpome »3Toro, umx oObEeIMHSET JOTMYecKas COCTABIIAIOILIAS,
TPaAUIIMOHHO 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 M OTPULIAHUS BBICKA3bIBAHUI» OTHOCUTCA KO
BCEM Kypcam, a pOpMUPOBAHHUE JIOTHUECKUX YMEHHI paclpeaeisaeTcs N0 BCEM rojam
00y4eHHUsI Ha YPOBHE OCHOBHOI'O 00I1Iero 00pa3oBaHuUsl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOUIEE MPEIMETHBIM pe3yJbTaTaM
ocBoeHus [IpumepHoii paboueil mporpaMmbl, paciipeAe€HHBIM 10 ToJlaM 00yUYeHHS,
CTPYKTYPUPOBAHO TaKUM 0OOpa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHUUIUAIBHBIM
BOoIlpocaM  oOydaromuecss  oOpallaiich  HEOJHOKPATHO, UYTOOBI  OBJIAJICHHC
MaTeMaTUYECKUMU TOHSITUSMH W HaBBIKAMU OCYHIECTBIILIOCH MOCJENOBATENbHO U
[OCTYNaTeIbHO, C COOJIOJCHUEM MPUHIUIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIFOYAJIMCh B OOIIYI0 CHCTEMY MaT€MaTHYECKUX MPEICTaBICHUN O0Yy4arouuxcs C
311P, pacmmpss u yriuyounss e€, o0pa3ys mpoyHble MHOXKECTBEHHBIE CBsi3u. OOmue
e u3ydeHus yuyeOHoro mpeamera «Maremarukay mpencraBieHbl B [IpumMepHoit
paboueil mporpaMme OCHOBHOT'O 00IIIero 00pa3oBaHus.

Oco0eHHoCTH 0TOOpPA M aJaNITAIIMU Y4€OHOT0 MAaTepuaJia o MaTeMaTHKe

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
JTIOJDKEH IO COACPIKAHUI0 U 00beMY OBITh aJanTUPOBAHHBIM sl oOy4varomuxcs ¢ 3[1P
B COOTBETCTBUHM C HUX OCOOBIMH oOOpa3zoBaTelbHBIMU TMOTpeOHOCTsIMU. Clenyer
o0JieryuTh OBJaJicHUEe MaTepuasioM oOyuaromumuca ¢ 3I[IP mocpeacTtBoM ero
JETANbHOTO OOBSICHEHUSI C CUCTEMATUYECKUM MTOBTOPOM, MHOTOKPATHON TPEHUPOBKH
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B NPUMEHEHUU 3HAHWM, HCMOJIb3ys MPUEMBbl aKTyalu3aluu (BU3yalbHas oOIopa,
aMsITKa).

[Iporpamma npeaycMaTpuBaeT BHECEHNE HEKOTOPBIX U3MEHEHUM: YMEHBIIICHUE
00bEMa TEOPETUYECKHUX CBEJICHUM, BRIHECEHUE OTJIEIbHBIX TEM MIMLENbBIX Pa3/I€JIOB B
MaTtepuabl 111 0030pHOT0, 03HAKOMUTEIBHOTO U3yUEHHUS.

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,
«IIpssMoyronpHbBIN mapajuienenumneny, «llepemenienne Mo KOOPAUHATHON MPSAMOIN»,
«Mopaynb yucna», «HucioBble MpoMexyTkn»; «MacmTab» (M3ydaercs B Kypce
«I"eorpadusy); «M300paxkenne reoMmeTpruuecKux (GUryp Ha HEJTMHOBAHHOM Oymare
UCIIOJb30BAaHUEM LHUPKYJSA, JMHEWKH, YroJbHUKA, TpaHCHOpTUpa», «/lnuHa
OKpykHOCTH», «Ilnomane kpyra», «llapannensusie npsimMbie», «llepneHauKyIsIpHbIC
npsamelie», «OceBas U LEHTpaldbHAsi CUMMETPUU» (M3Y4aeTcsi B Kypce I'€OMETpHUH);
«beckoHeuHbIe TMEPUOIUYECKHE [eCATUYHBbIE IpoOu. JlecaTnuHoe npuOIHKEHHE
OOBIKHOBEHHOM ApoOm» (M3ydaeTcsi B Kypce ajireophl).

Crnengyer yMEHBLINTh KOJIMYECTBO YacOB Ha cleayrouiue TeMbl: «Pemenue
Jorudeckuid 3amau», «JlnmHa otpe3kay, «lllkamby, «PacnpenenutenbHbli 3aKOH
YMHOKEHHUS», «3aMKiCh MPOU3BEACHUS C OYKBEHHBIMU MHOXUTEIIMIY, «IlocTpoeHue
KOH(MUTypaluii U3 4YacTei MpsSIMOM, OKPYKHOCTH Ha HEJIMHOBAHHOM M KJIETYATOM
Oymare», «Jlenmurenu u kpatHsle. [Ipu3Haku nenumocTtny, «Hambonpmmii oOmmii
JENUTeNIb U HauMeHbluee obmiee KpaTHoe. J[eMMMOCTh CyMMBbl M TPOU3BEACHUS.
«IIpuBenenue npodu K HOBOMY 3HaMeHaTeN0y, « Haxox1eHrne 4acTu 1esnoro 1 Leaoro
no ero vactuy. «OKpyrjieHue IECITUYHBIX Apolei». «PemeHue 3amay nepedbopom
BCEX BO3MOXHBIX BAPUAHTOBY». «CocTaBlieHHEe OYKBEHHBIX BBIPAKEHUIN MO YCIOBUIO
3amaun». BeicBOOOAMBIIMECS YaChl MOKHO UCIIOJIb30BaTh HA MOBTOPEHUE (B Ha4aJle U
KOHLIE Y4eOHOr0 roJia), Ha U3y4YeHne Haubosee TPy IHbIX U 3HAYMMBIX TeM: B V Kiiacce
— Ha pelleHNe ypaBHEHUH, IPUBEICHHE ApoOH K HOBOMY 3HAMEHATENI0, YMHOKEHUE U
JIeNIeHNe JIECATUYHBIX Jpo0ed, u3MepeHue yrioB; B VI kimacce — nelcTBHUS C
MOJIOKUTEIIbHBIMA M OTPULIATEIIbHBIMU YHCIIAMH, PEIICHUE YPABHEHUM, CI0KEHUE U
BBIYUTAHHUE YMCEJ, COACPKAIUX HETYI0 U APOOHYIO YacTh, HA YMHOKEHUE U JICTICHHE
0OBIKHOBEHHBIX APOOEH.

Anzeopa

B 03HaKOMMTEIBHOM IIJIAaHE PEKOMEHAYETCS HW3ydaThb CIEAYIOIIME TEMBI:
«ppaunoHanbHble yncia. JleicTBuTenbHbie ynciay, «CpaBHEHHE JEHCTBUTEIIBHBIX
yucen, apudMeTHuecKue ACUCTBUSL C NEUCTBUTENbHBIMU 4yuciamMuy, «Haxoxnenue
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 JBYMS HEHU3BECTHBIMUY,
«I'padux nuHEHHOTO ypaBHEHHs C IByMs nepeMeHHbIMI», «['paduueckoe pemienue
JIMHEHHBIX YPaBHEHUI U CHUCTEM JIMHEHHBIX ypaBHEHMI», «CBOMCTBA KBaJAPaTUYHOM
(GYHKIII.

BricBoOOIMBIIIMECST Yachl PEKOMEHIYETCS MCIOJb30BaTh: IS JIydIllen
npopaboTKu Hambojee 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
matepuas. Ha ypokax reoMeTpud HEOOXOAMMO MAaKCHUMAaJIbHO HCIOJIb30BaTh
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
Meaunanbe», « Teopema daneca u TeopemMa 0 MPONMOPUUOHAIBHBIX OTpe3kax», «LleHTp
Macc TpeyrojbHuKa», «I3MeHeHrne TPUroHOMEeTpUYECKUX (PYHKIUN IPU BO3paCTaHUN
yria», «DopMynsl IS pPaguyCcoB BIMCAHHBIX M OIMCAHHBIX OKPYKHOCTEU
IIPABUJIBHBIX MHOTOYTOJIbBHUKOBY», «YpaBHEHUE NpsIMoi», «lBmxkenune», «CBoncTBa
IBIKEHU», «Teopema 0 MpOU3BENEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEAECHUN
OTPE3KOB CEKYLINX, TEOPEMA O KBAAPATE KACATEIBHOW.

Crnenyer yMEHBIINTHh KOJMYECTBO YacOB Ha M3ydeHHE TeM: «CHMMETpHYHBIE
¢urypsl. OCHOBHBIE CBOMCTBA OCEBOI CUMMETpHUN», «LIeHTpabHas CUMMETPHSI,
«Ilapannenbubii  mepenocy, «IloBopor», «lIpeobpazoBanue mogobus. IlomoOue
COOTBETCTBEHHBIX 3JEMEHTOBY», «OCHOBHBIE 33Ja4d Ha IIOCTPOECHHE C IOMOILBIO
HAPKYJISI W JIMHEHMKW», «JlekapTOBbl KOOpAMHATBI Ha IUIOCKOCTH», «Pemenune
TPEYroJLHUKOBY, «Ilomobue Gpurypy.

BoicBoOOIMBIIIMECS YaChl UCTIOIB30BATh HA PEILICHUE 33]1a4 U IOBTOPEHHUE.

Bepoamnocms u cmamucmuxa

B cBsi3u ¢ TeM, YTO JaHHBIM KypC BBI3BIBACT HAWOOJBINNE CIIOKHOCTU JIS
oOyuatomuxcst ¢ 3[IP, cBsi3aHHBIE CO CHUKEHHBIM YpPOBHEM pa3BUTHs CIOBECHO-
JIOTUYECKOTO MBIIIJICHHSI, €r0 U3yYeHHUE JOJDKHO CTPOUTHCA Ha 0a30BOM YpPOBHE U
JOCTYIIHOM JUI1 YYEHHKOB Marepuase. OCHOBHOE BHUMAaHHE CIEAYET YAEIUTh
paszenaM, CBS3aHHBIMHA C IIOBTOPEHUEM IPOMIACHHOIO MaTepualia, YBEIUYUTH
KOJIMYECTBO YINPAXKHEHUM W 3aJaHHM, CBSI3aHHBIX C MPAKTHYECKOW AEATEIBHOCTHIO
00yJaroIMXcs.



Heobxoaumo mnepecMOTpeTh cojliepKaHUEe TEOPEeTHUYEeCKOro Marepuaia u
XapakTep €ro M3JIOKEHHUS: TEOPETUYECKUH Marepual MNPENoJHOCUTH B MpOLEcce
penieHus 3a7a4 U BBINOJIHEHUS 3aJaHUil HarIsAHO-NPAKTHUYECKOrO0 XapakTepa; He
TpeOOBaTh BBIBOJIA M 3alIOMHUHAHUSA CIIOKHBIX (OPMYJI, pelIeHUs HEeCTaHAApTHBIX,
TPYAOEMKHUX 3aaHUM. P TeM cienyeT u3ydaTh B O3HAKOMUTEIIBHOM ILUIAHE.

[Iporpamma mpemocTaBiseT aBTOpy paboyeit mporpaMmbl  CBOOOIY B
pacrpeielieHuy Matepuaia 1o 4eTBepTsaM (Tpumectpam). Pacnipenenenue BpeMeHu Ha
U3y4yeHHEe TEM B TEYEHHE YYEeOHOTro TroJla CaMOCTOSITENIbHO OIpeleNseTcs
00pa3oBaTeNbHON OpraHu3alyend U 3aBUCUT OT OCOOCHHOCTEH TPYMIIbl 00YYaIOUXCsIC
3I1P 1 ux ocoObIX 00pa30BaTEIbHBIX MOTPEOHOCTEH.

IIpuMepHbIe BUABI AesiTebHOCTH 00y4aromuxcs ¢ 311P, 00ycioBiaeHHbIe
0co0bIMHU 00pa30BaTeJIbHBIMU MOTPEOHOCTAMH U 00eCIIeYNBAKOIIHNE
OCMBICJICHHOE OCBOCHHE COAEeP:KaHUHM 00pa30BaHMA 10 IPeAMeTYy
«MaremaTuka»

Conepxanue BUIOB JesTenbHOCTH oOyuwatoumuxcsa ¢ 3[IP onpenensierca ux
0CcOoOBIMU 00pa30BaTENbHBIMU MOTPEOHOCTAMU. [IOMUMO IIMPOKO HCIONB3YyEMBIX B
OOII OO0 o6mux amst Bcex 00ydaronuxcsi BUIOB JACATEIBHOCTU CIAEAYET YCUIHUTh
BU/IBI ICATEIBHOCTH CHEIU(PUIHBIC I JaHHOW KaTerOpuu JEeTei, 00ecTieunBaroIie
OCMBICJIEHHOE OCBOCHHME COJEp)KaHHUs OO0pa3oBaHUA [0 MPEAMETY: YCUJIICHUE
MPEeIMETHO-TIPAKTUIECKON JESITEbHOCTH C aKTHUBHM3AIlMe CEHCOPHBIX CHCTEM;
yepelOBaHUE BHJOB JCATEIBbHOCTH, 3aJCHCTBYIOIIUX pa3IUYHBIE CEHCOPHBIE
CHCTEMBI; OCBOCHHE MaTepHalia ¢ OMOPOil Ha aITOPUTM; «IIOMIATOBOCTHY B U3YUCHHUU
Marepuaa; UCIOJIb30BaHUE JONOJHUTENBHOW BU3yaAIbHOW OMOPHI (CXEMBI, TIA0JIOHBI,
OMOpHbIE TaOJMUILIBI); PEUEBOM OTYET O MpOIEcCe U pe3ysibTaTe JeATEIbHOCTH;
BBIMOJIHEHUE CHELUAbHBIX 3aJlaHul, 00ECIeUUBAIOIIUX KOPPEKIHMIO PEeryssiuu
y4eOHO-TI03HABATENIbHOMN 1€ATEIbHOCTH U KOHTPOJIb COOCTBEHHOT'O pe3yibTara.

[TpumepHasi TemMaTuueckass M TEPMHHOJIOTMYECKAsl JIEKCMKAa COOTBETCTBYET
OOII O0O0.

Jns oOyuvarommxcs ¢ 3IIP cyliecTBEeHHBIM SIBISIOTCA MPUEMBI PabOThI C
JIEKCUYECKUM MaTepuaioM Mo mpeamery. lIpoBoaurtcs crenumanbHas padora 1O
BBEJICHUIO B aKTHUBHBIM CIOBaph OOYYAIOIIUXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
N3y4aembie TEpMUHBI BBOSTCS HA TTOJMCEHCOPHOW OCHOBE, 00s3aTeIbHa BU3yalbHas
MOJICPIKKA, AITOPUTMBI pabOTHI C OMIPEIeTICHUEM, OTIOPHBIC CXEMBI JIJIS1 aKTyaTH3aIiH
TEPMHUHOJIOTHH.

Mecto yueOHOro npeamera «MaremaTnka» B y4eOHOM ILIaHe

B cootrBerctBUuM ¢ DenepanibHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApPTOM OCHOBHOTO 001Iero oOpa3oBaHusi y4eOHBIM TpeaMmeT «MaTtemaThka
BXOJIUT B TpEeAMETHYI0 o0nacth «MartemaTtuka W uWHOOpPMATHUKAa» U SIBISETCS
o0s3aTenbHBIM 715 u3ydeHus. B 5-9 kiaccax ydeOHbIi ipenmer «MaTemaTrukay
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TPaJAMIIMOHHO M3Yy4YaeTcs B paMKax CIEIyIOUIMX y4yeOHBbIX KypcoB: B 5-6 kiaccax —
kypca «Marematuka», B 7-9 kiaccax — KypcoB «AnreOpay» (BKIOYash 3JIEMEHTbI
CTaTUCTUKA M Teopuu BeposTHocTed) u «['eomerpus». Hacrosmeid nporpammoit
BBOJIUTCS CAMOCTOSITENIbHBIN yU4e€OHBIN Kypc «BeposITHOCTh U CTATUCTUKAY.

Hacrosmieit mporpaMMoi npelycMaTpUBAETCs BbIACICHUE B y4€OHOM IUIaHE Ha
M3YyYEeHHE MaTeMaTUKH B 5—6 Ki1accax 5 yueOHBIX 4aCcOB B HEICIIO B TEUCHUE KAXK]IOTO
rojia o0yuenus, B 7-9 kiaccax 6 yueOHBIX 4acOB B HEJEIIO B TEUCHHE KaXKJ0ro rojia
00yueHus, Bcero 952 yueOHBIX yaca.

Coneprxanue yuebHoro npenMera «MareMaTukay, IpecTaBIeHHOE B pabouei
nporpamme, cootBercTByeT ®I'OC OOO, ocHOBHOM 00pa3oBaTelbHON IMporpamme
OCHOBHOTO 00IIero oOpa3oBaHUs, aJaNTHPOBAHHON OCHOBHOW 00pa3oBaTebHOMN
nporpaMMe OCHOBHOTO 0OIero o0pa3oBaHusi OOYyYarolmMXCS C  3aJep>KKON
MICUXUYECKOTO Pa3BUTHSL.

TemaTuyeckoe IJIaHUPOBaHUE YYEOHBIX KYpCOB U  PEKOMEHIyEMOE
pacnpeziesieHne yueOHOro BpeMEH! I U3YyUEHHs OTJIEIbHBIX TEM, MIPEAJI0KEHHBIC B
HACTOSIIIIEW pOrpaMMe, HaJl0 pacCMAaTPUBATh KAaK IPUMEPHBIE OPUEHTUPHI B IIOMOIIb
COCTaBUTENIO aBTOPCKOW pabouell mporpamMmbl M MPEXIE BCEr0 YUYUTETIO. ABTOP
pabouyeil mporpaMMbl BIIpaBE YBEIUYUTH NPEJIOKEHHOE YUCIO YYEOHBIX YacoB Ha
TeMBbl, TpeOymomue Oojee UIMTEeNbHOro u3ydeHus oOyuatouumucs c 3IIP, wim
YMEHBUIUTh KOJIMYECTBO YAaCOB HAa TEMBI, N3y4aeMbI€ HA O3HAKOMUTEIBHOM YPOBHE.
JlomycTUMO Takke JIOKaJbHOE IMEPEPACTIPENCICHHE U TEPECTAHOBKA 3JIEMEHTOB
colepKaHusl BHYTpPH JaHHOro kiacca. KoiMuecTBO MpOBEpOYHBIX — paboT
(TeMaTH4eCKUi U UTOTOBBIN KOHTPOJIb KaUeCTBAa YCBOCHUS YYEOHOT0 MaTepuaia) U ux
TUI (CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE PabOThI, TECThI) OCTAIOTCS Ha YCMOTPEHHUE
yuurtena. Takke yUYuTeNb BIpaBe yBEIUUYUTh WM YMEHBIIUTh YUCIIO YY€OHBIX YacoB,
OTBEAEHHBIX B paboyeil mporpaMMe Ha 00OOLIEHUE, MOBTOPEHHUE, CUCTEMATU3ALIMIO
3HaHUU oOydaromuxcs. EQMHCTBEHHBIM, HO NPHUHLMIINAIBHO BaXKHBIM KPUTEPUEM,
ABIISIETCS JOCTH)KEHUE PE3YyIbTaTOB 00YUEHHUs, YKa3aHHBIX B HACTOALLIEH Mporpamme.
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PABOYAJ ITPOTPAMMA YUEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KIIACCBI

Heaun n3yyeHusi yaedOHOro Kypca

[TpropuTeTHBIMU LIETAMU O0YUEHHUSI MaTEMATHUKE B 5—6 Kiaccax sIBISIFOTCS:

" npojoKeHHe (OPMUPOBAHUS OCHOBHBIX MAaTEMaTHYECKUX TMOHATHH (4YUCIO,
BEJIMYMHA, TeoMeTpudeckas ¢urypa), o0ecreunBaronuX MPEeeMCTBEHHOCTh U
NEPCIIEKTUBHOCTh MATEMATUYECKOTO 00pa30BaHuUs 00yUYaIOINXCS;

" pa3BUTHE WHTEJUICKTYyaJIbHBIX U TBOPUYECKHUX CMOCOOHOCTEM OOydYarommxcs ¢
3I1P, nmo3HaBaTeIbHONW aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHHI, HHTEpeca K
W3YYCHHUIO MAaTEMATUKU;

* noaseaeHue odyyatouuxcs ¢ 31IP Ha 1ocTynHOM AJi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBS3U MAaTEMAaTUKU U OKPY’KaIOLEro MUpa;

* (popmupoBaHuEe (QYHKIMOHAIBHOM MaTeMaTUYeCKOW I'pPaMOTHOCTH: YMEHUS
pacrno3HaBaTh MaTEMaTHUECKUE OOBEKTHI B pEaIbHBIX KU3HEHHBIX CUTYALIMSIX,
IIPUMEHATh OCBOCHHBIE YMEHMA Ul PELICHUs NPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, MHTEPIPETUPOBATH II0JyYEHHBIE pE3yJbTaTbl U OLIEHUBATh HX Ha
COOTBETCTBUE IPAKTUYECKOU CUTYALIUH.

OCHOBHBIE JMHHH COJIEp)KaHUs Kypca MaTeMaTuku B 5-6 Kimaccax —
apupMeTnyecKas U reOMEeTpuYecKas, KOTOPbIE pa3BUBAIOTCS MMAPAJUIEIbHO, KaK/1as B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJ[HA OT JPYIOi, a B
TECHOM KOHTAaKT€ M B3aUMOJEHUCTBUHM. TaKkKe B Kypce NPOUCXOAUT 3HAKOMCTBO C
AJIeMEHTaMU anreOpbl U ONMHUCATEIbHON CTaTUCTUKHU.

N3yyenue apudmeTnueckoro mMarepuaiga HauMHAeTCs CO CUCTEMaTu3aluu U
Pa3BUTHUS 3HAHUM O HATYPAJIbHBIX YHMCIIAX, MOJYYEHHBIX B HayajdbHOM 1iKoje. [lpu
TOM COBEpUICHCTBOBAHWE BBIYMCIUTEIBHOW TEXHUKM U (POPMHUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUM COYETACTCA C PA3BUTHEM BBIYMCIMTEIBHOW KYJBTYPBI, B
YaCTHOCTH € OOy4Y€HHUEM MPOCTEHIINM MpUEMaAM MPUKUAKUA U OLIEHKH PE3YJIbTaTOB
BbIUKCIICHHN. 3yueHnne HaTypalbHBIX YMCeN MPO0IHKaeTcs B 6 Kjacce 3HAKOMCTBOM
C HaYaJIbHBIMU NOHATHUSIMHU TEOPHUU IEITUMOCTH.

Jpyroii KpynHblil OJOK B coliepKaHUU apu(PMETHUECKON JIMHUU — 3TO JPOOH.
Hayano u3ydenusi 0OObIKHOBEHHBIX U JECSITHUUHBIX APOOEil OTHECEHO K 5 Kiaccy. ITo
NEPBBIM ATalm B OCBOCHHM ApoOeil, Koraa MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU
UAesIMHU, MOHATUAMH TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX JpoOel B
MOJIHOM 00BEME MPENUIECTBYET U3YUEHHUIO JECATUUHBIX Ipo0eH, 4To 1eaecooOpazHo
C TOYKM 3PEHUs JIOTUKU W3JIOKEHUs YWCIOBOM JIMHUM, KOTA IPaBWIA JEHUCTBUM C
JACCATUUHBIMU APOOSIMH MOKHO OOOCHOBaTh YK€ M3BECTHBIMH aJIrOpPUTMaMHU
BBIMOJHEHUS JEHCTBUM C OOBIKHOBEHHBIMH JPOOsIMH. 3HAKOMCTBO C JECSITHYHBIMU
ApOOSIMH PaCUIMPUT BO3MOXKHOCTH JJII MOHUMaHUS OOY4YaIOIIMMUCS MPHUKIAJIHOTO
IIPUMEHEHUSI HOBOM 3aIMCU IPU U3YYEHUM IPYTUX NPEAMETOB U IPU NMPAKTUYECKOM
ucnonb3oBanuu. K 6 kjmaccy OTHECEH BTOpPOM dTam B HW3Y4YEHUU JApoOeH, Te
POUCXOJIUT COBEPIICHCTBOBAHME HABBIKOB CPABHEHUS U NpeoOpa3zoBaHus ApoOei,
OCBOCHME HOBBIX BBIUMCIUTENBHBIX aJITOPUTMOB, OTTAYNBAHNE TEXHUKHU BBIUMCIICHUM,
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B TOM YHCJI€ 3HAYEHUN BBIPAKECHUM, COAECPKAIIMX U OOBIKHOBEHHBIE, U JIECATUYHBIC
IpoOu, YCTAaHOBJIEHUE CBS3EH MEXIy HUMHU, PACCMOTPEHHE MPUEMOB PEILICHUS 3a]1a4
Ha 1poOu. B Hauase 6 kiacca mMpOMCXOAUT 3HAKOMCTBO C MOHSITHEM IMPOIICHTA.

Oco0eHHOCTHIO U3YyUEHUS TMOTOKHUTEIBHBIX U OTPUIIATEIBHBIX YUCEIN SBISIETCA
TO, YTO OHM TaKK€ MOTYT pacCMaTPHUBATHCS B HECKOJIBKO 3TarnoB. B 6 kiiacce B Havase
u3yuyeHusi TeMbl «I10M0KUTENbHBIE U OTPULIATEIBHBIE YHCIIA» BBIJIEIACTCS MOATEMA
«llenble yucna», B paMKax KOTOPOW 3HAKOMCTBO C OTPUUATEIbHBIMH YHCIAMH U
JNEUCTBUSIMH C TIOJIOKUTEIBbHBIMA M OTPULIATEIIBHBIMU YHUCJIAMHU MPOUCXOJIUT Ha
OCHOBE COIEPXKATENBHOTO TMOAXO0Ja. OJTO TMO3BOJSAET HAa JOCTYIIHOM YPOBHE
MO3HAKOMUTD YYAIINXCS MPAKTUYECKU CO BCEMU OCHOBHBIMU MOHATHUSIMU TEMBI, B TOM
YuClI€ W C NOpaBWIaMU 3HAKOB IPU BBITOJHEHUH apU(PMETHUYECKUX JEHCTBUU.
N3yyeHne palioHAIBHBIX YUCEI HAa 3TOM HE 3aKOHYUTCA, a OyJeT MpPOJOJIKEHO B
Kypce anreopsl 7 Kjlacca, YTO CTAHET CIAEAYIOMIMM IIPOX0I0M BCEX MPUHUUITUATIBHBIX
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 mIpornopuuu. Kpome Toro,
oOy4Jaroniecsi 3HaKOMSTCS C NpHEMaMH PEIICHUs 3aJad MepedopoM BO3MOXKHBIX
BApUAHTOB, yyaTcs paboTaTh ¢ MHPOpMaIel, mpeacTaBIeHHON B (hopMe TaOJIHI] WK
JTUarpaMM.

B paboueii mporpamme mnpeaycMOTpeHO (OpPMUPOBAHUE MPOMEAESBTUYECKUX
anreOpanyeckux MpeacTaBieHU. bykBa Kak CHUMBOJ HEKOTOPOrO 4YHCIa B
3aBUCUMOCTH OT MAaT€MaTHYE€CKOr0 KOHTEKCTa BBOJUTCS MOCTENEHHO. bykBeHHas
CHUMBOJIMKA LIMPOKO UCTIONB3YETCS MPEKE BCETO IS 3aMUCH OOIIUX YTBEPKICHUHN U
npeioKeHUH, (OpMyJl, B YACTHOCTHU JIJIsl BBIYUCIICHUS T€OMETPUYECKUX BEJIUYMH, B
Ka4eCTBE «3aMECTUTEIIS» YNCIA.

B kypce «Marematuku» 5—6 KiaccOoB MPEACTaBIICHA HarJIsiAHAs T€OMETPUs,
HamnpaBjieHHass Ha  pPa3BUTUE OOpPa3HOrO  MBILUIEHUS, MPOCTPAHCTBEHHOTO
BOOOpaKEHUSs!, U300pa3UTENbHBIX YMEHUN. DTO BaXKHBIN ATAll B U3yUYEHUU T€OMETPUH,
KOTOPBI OCYIIECTBIIIETCS HA HAIVISAHO-IIPAKTUYECKOM YPOBHE, ONUPAETCS Ha
HarIsiAHO-00pa3Hoe  MbIIIJIeHHEe oOydJaromuxcsa. bonbinas  posib  OTBOAUTCS
NPAKTUYECKONM  JEATEIbHOCTH,  OMbBITY,  JKCHEPUMEHTY,  MOJIECIUPOBAHMIO.
OOyuaroiuecss 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
npoliecce U3yyeHus HarIsAHOW FeOMETpUU 3HAHUS, MOJyYeHHbIE 00yYaroluMuUcs B
HayaJIbHOW LIKOJIE, CHCTEMATU3UPYIOTCS U PACLIUPSIFOTCS.
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MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMYy 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 TEUEHUE KaXKJOro rojaa oOyueHus, Bcero He MeHee 340
y4eOHBIX YacoB.

Conep:xanue yueOHOro Kypca (1mo roxam o0y4eHnus)

5 KJIACC

Hamypanonuie uucna u nynsp

Hartypansnoe uwncno. Psg narypanbubix uucen. Yuciao 0. M3o0paxenue
HATYypaJbHBIX YUCEJ TOYKAMU HA KOOPJUHATHOM (YUCIOBOM) IPSIMOIA.

[lo3uunoHHass cucremMa CcuucieHus. Pumckas Hymepayus Kak npumep
HeNno3UYUOHHOU cucmempl cuucienus’. JlecATHIHas CUCTeMa CUHCIICHHS.

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

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

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

Jlenumenu u xpamwuvle uwucaa, pa3IoKEHUE HA MHOXUTENU. lIpocTeie wu
cocTtaBHbIe uuchaa. [lpusnaxu oerumocmu na 2, 5, 10, 3, 9. JleneHue ¢ oCTaTKOM.

CreneHb ¢ HaTypaJIbHBIM MTOKA3aTeNIEeM. 3aMKUCh YUCIIA 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.
OO6bikHOBeHHBIE pobu. [IpaBuibHBIE W HeNpaBWIbHBIE ApoOu. CMemanHas apoob;

! 3).'(601: " Jajiec€ KypCcuBoM 0003HAYCHBI TEMBbI, U3YUCHHUC KOTOPBIX MPOBOAUTCA B O3HAKOMUTCIILHOM IUIAaHE. Hez[aror
CaMOCTOATECJIbHO OIPCALCIIACT 00BeM n3ydaceMoro mMarepuaJia.
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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 opobeii. 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 3amuch apobeit. Ilpencrabienue necITUYHOM 1poOW B BHJIE
00bIKHOBEHHOU. M300pakeHne NeCITUYHBIX ApoOel TOYKaMH Ha YHUCIIOBOW MPSMOM.
CpaBHeHHE IECATUYHBIX APOOEH.

Apudmernueckue AEHUCTBUA C  JACCATUUYHBIMU  JApoOsimu.  Okpyenenue
oecsamuyHvlx Opooell.

Pemenne TeKCTOBBIX 32/1a4

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

Pemiennie 3amad, coaepKallMX 3aBUCHUMOCTH, CBS3bIBAIONINE BEJIWYWHBIL:
CKOpOCTb, BpEMSI, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh. EMHUIIBI H3MEPEHUS:
Macchl, 00bEMa, IIEHBI; PACCTOSHMSI, BPEMEHHU, CKOPOCTU. CBA3b MEXKIY €IUHUIIAMU
U3MEPEHUS KaXK10W BEJIMYHHBI.

Pelienrie OCHOBHBIX 3aj1a4 Ha JPOOH.

[IpencraBienue qaHHBIX B BUJI€ TAOJIUII, CTOJIOYATHIX UATrPaMM.

Harasignas reomerpust

Harnsgueie npencraBieHus o Gurypax Ha IIIOCKOCTH: TOYKA, psiMasi, OTPE30K,
JIy4, YroJ, JIJOMaHas, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. Yrou. [IpssMon, ocTpsii,
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; TPEYTOJIbHUK, 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.

[lnomaar MNpSAMOYToJIbHUKA W MHOTOYTOJIBHUKOB, COCTAaBJICHHBIX W3
NpPSIMOYTOJBHUKOB, B TOM uuciie (uryp, n300pakEHHBIX Ha KieTdaToil Oymare.
EnnnHuie1 namMepenus miiomaim.

Haenaonvie npeocmasnenus o npocmpancmeeHHblX Quaypax: npsamoy20ibHblil
napannenenuneo, Kyo, MHo2oepanHuku. M3oopasicenue npocmenuux MHO20SPAHHUKOS.
Pazeéépmxu xyba u napannenenuneda. Coszdauue mooeneli MHO20CPAHHUKOS (U3
bymazu, nposoIoKU, NIACMUIUHA U OD.).

O0vém npamoyeonvHo2o napaiieienuneoa, kyoa. Eounuyst uzmepenus oovéma.

6 KJIACC

Hamypanvnvie uucna
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Apudmernueckre NEUCTBUS C MHOTO3HAYHBIMM HATypaJbHBIMH YHCJIAMHU.
YuciioBble BRIPAKEHUS, MOPSAOK ACHCTBUHN, UCIIOJIb30BaHUE CKOOOK. Mcronb3oBanue
MpU BBIYUCIICHUSAX NEPEMECTUTEIIBHOTO M COYETATEIBbHOIO CBOWMCTB CJIOKEHHUS H
YMHOXEHHS,  pacnpeoeiumenbHo2o  ceoucmea  ymHoxcenus.  OKpyrieHue
HaTypaJbHbIX YHCEIL.

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

Jlpoou

OObIKHOBEeHHAs1 ApoOb, OCHOBHOE CBOMCTBO JApOOH, COKpalleHue apoOei.
CpaBHeHue U ynopsiiounBanue ApoOeit. PelieHue 3aay Ha HAXOXKIEHUE YaCTU OT
[EeJIoro M 1EeJIoro mo ero 4vactu. J[poOHoe uwMcio Kak pe3ynbTar JeieHUs.
[IpeacraBnenue necATUYHOU ApoOU B BHUJIE OOBIKHOBEHHOW APOOM U BO3MOMKHOCTH
MpeCTaBIeHUs] OOBIKHOBEHHOW NIpoOM B BHUAE AeCATUYHOM. JlecaTuuHbie npoOu u
MeTpuueckas cucteMa mep. ApudMeTHYeCKUe JACHCTBUSI U YMCIOBBIE BBIPAYKECHUSI C
OOBIKHOBEHHBIMHU U JIECATUUYHBIMU IPOOSIMHU.

OtHomenue. JleneHue B JaHHOM OTHOUIEHUU. Macwima6b, TPONOPIUSL.
[IprMmenenne mponopunii py PEMICHUH 3a/1a4.

[Tonarue npoueHTa. Beraucienue mporeHTa OT BeITUYUHBI U BEJIMUUHBI 110 €€
NPOLIEHTY. BhIpaskeHue MpPOIEHTOB JeCATUYHBIMH JpoOsmu. Pemienuwe 3amad Ha
NPOLIEHTHI. BrIpaskeHNE OTHOLLICHHS BETMYUH B MPOLIEHTAX.

Ilonoscumenvuvie u ompuyamenvnovle Yuc1a

[TonoxuTenbHble W OTpUIATENbHBIE 4Yucia. llenble uncna. Moodynw uucha,
eeomempuydeckas uHmepnpemayus Mooyas uyucia. V300paxxkeHue uucen Ha
KOOPJIMHATHOM NpSIMOU. Hucnosvle npomericymru.

CpaBHenue uyucen. ApudMeruueckue ACHUCTBUS C TOJOXUTEIBHBIMU U
OTpHUIIATEILHBIMU YUCIIaAMHU.

[IpsiMoyroJsibHast cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHAThl TOUKH Ha
IJIOCKOCTH, abcuucca U opauHara. [loctpoeHue Touek U Guryp Ha KOOPAMHATHOM
MIJIOCKOCTH.

bykeennvie gvipasicenusn

[Ipumenenue OyKB AJis 3alIMCHU MaTEMAaTUUYECKUX BBIPAXKEHUUN U MPEAJIOKEHUI.
CpoiicTBa apu(pMETUYECKUX JEHUCTBUN. bByK6eHHble 6blpadceHuss U YUCI08ble
noocmaroeku. ByKBEHHBIE pPaBEHCTBA, HAXOXKJIEHHWE HEU3BECTHOTO KOMIIOHEHTA.
®opmyibl; HopMyIBl IEpUMETpPa M TUIOMIANA TPSMOYTOJIbHUKA, KBaJapaTa, 00béma
napannenenuneda u Kyoa.

Pewenue mexkcmosuwix 3a0au

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

Pemiennie 3amau, conaepkaldx 3aBUCUMOCTH, CBSI3BIBAIONIUX BEJIUYUHBI:
CKOPOCTb, BPEMsI, pACCTOSIHUE; 11€Ha, KOJUYECTBO, CTOMMOCTh; MPOU3BOAUTEILHOCTD,
BpeMsi, 00bEéM paboThl. EnuHUIBI M3MEPEHMS: MacChl, CTOMMOCTH; PaCCTOSHHUS,
BpEMEHH, CKOPOCTH. CBSI3b MKy €AMHUIIAMHU U3MEPECHUS KaXK/I0M BEJIMUUHBI.

Pemienne 3amay, CBA3aHHBIX C OTHOIICHUEM, TPOMOPIIMOHAIIBHOCTHIO BEJTUYHH,
NPOLIEHTaMU; pEIIEHUE OCHOBHBIX 33a4 Ha JPOOU U MPOIEHTHI.
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Oyenka u npukuoKa, okpyeieHue pe3yibmamd.

Cocmasnenue 6YK8EeHHbIX BbIPANCEHULL NO YCI08UIO 3A0AYl.

[TpencraBicHre MaHHBIX C IMOMOIIBI0 Ta0muI W jguarpamMMm. CtojaOuaThie
JUarpaMMBbl: YTCHUE B IOCTPOCHHUE. UTeHHE KPYTOBBIX THarpamMM.

Haznaonaa zeomempus

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

Bzaummoe pacnonosicenue 08yx npsamulx Ha NIOCKOCHU, NAPAJLleNibHble NPSMbLe,
nepneHouKkyisaphvie npsmvle. VIsMepeHUe pacCTOSIHHM: MEXIY JABYMsI TOYKaMH, OT
TOYKH JIO TIPSAMOM; ITTHHA MapIIpyTa Ha KBaIPaTHON CETKeE.

M3MmepeHre W TOCTPOCHHE YIJIOB C TIIOMOIIBIO TPAHCIOPTHpPA. Buisl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIH, IPSIMOYTOJIBHBIH, TYTOYTOJILHBIN;
paBHOOCIPEHHBIH, PaBHOCTOPOHHUIA. YeThIpEéXyrobHUK, IPUMEPBI
YeTBHIPEXYTOJLHUKOB. [IpSIMOYTOJbHUK, KBaapaT: UCIOJIL30BaHUE CBOHCTB CTOPOH,
VTJIOB, TUArOHAIICH. M300pasicerue ceomempuieckux gpueyp Ha HeluHOBaAHHOU Oymaze
C UCNONL30BAHUEM YUPKYJIA, JUHEUKU, YeoabHUKa, mpauncnopmupa. Tloctpoenus Ha
KJIeT4aTon Oymare.

[Tepumerp MHOTOYTONBLHUKA. [TOHATHE IIOMAAH GUTYPBI; €IUHUIIBI U3MEPCHHS
wiomniaan. [TpuOmmkéHHOE N3MEpPEeHHE ILIOMAAN (GUTYp, B TOM YHCIIC Ha KBaJApaTHOU
ceTke. [Ipubausicénnoe usmepenue OUHbL OKPYICHOCU, NAOUA0U KpYed.

Cummempusi: YeHmpaivbHas, ocesas u 3epkaivHas cummempuu. Ilocmpoenue
CUMMEMPUUHBLX PUYD.

Haeznsaonvie npedcmasnenus o npocmpancmeeHuvix gueypax: napaiieienuneo,
KyO, npusma, nupamudd, KOHYC, UYUIUHOp, wap u cepa. Hzobpadxicenue
npocmpancmeenHvlx gueyp. llpumepvt pazeépmox MHO20CPAHHUKOS, YUIUHOPA U
konyca. Cozdanue mooenell NpoCmMpancmeeHHvix ¢ueyp (u3 oymazcu, nposooKu,
nAACMUIUHA U Op.).

Ilonamue o6wéma, eounuyvl uzmepenus obvéma. OOBEM NPAMOY20NbHO2O
napannenenuneoa, Kyoa.
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PABOYAS [TPOTPAMMA YUEBHOI'O KYPCA «AJI'EBPA». 7-9 KIIACCBHI

Heaun n3yyeHusi yaedOHOro Kypca

AnreOpa sBJIS€TCS OJHUM M3 OMNOPHBIX KYpPCOB OCHOBHOM IIIKOJIBI: OHa
obecrieunBaeT M3y4eHUE JPYTrUuX JUCIUIUIMH, KaK €CTECTBEHHOHAy4YHOTO, TaK M
TYMaHUTApHOTO IIUKJIOB, €€ OCBOEHHE HEOOXOAUMO JIJIS POIOJKEHHS 00pa30BaHus U
B TOBCEAHEBHOW XU3HU. Pa3zButue y oOydaromuxcs Hay4YHBIX MPEICTaBICHUN O
MPOUCXOKICHUU
U CYIIHOCTH anrebpamdeckux abCTpakiui, crmoco0e OTpakeHHs MaTeMaTHYeCKON
HAyKOW SIBJICHMA W TIPOIIECCOB B MPHUPOJE W OOIIECTBE, POIM MaTEMaTUYECKOTO
MOJIETMPOBAHUS B HAYYHOM TO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS U KAYECTB MBIILICHUS, HEOOXOAUMBIX JIJISl aJanTaily B
COBpeMeHHOM LM(poBoM obOmiecTBe. M3ydyeHue anreOpbl €CTECTBEHHBIM 00pa3oM
o0OecrieunBaeT  pa3BUTHE  YMEHHUs  HaOMOAaTh,  CpPaBHUBATh,  HAXOIUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIIUICHHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JICUCTBUSI M BBIBOJBI, (DOPMYIHPOBATH
yTBepxkaeHus. OcBOoeHHE Kypca anreOpbl 00eCHeuMBaeT pPa3BUTHE JIOTUYECKOIO
MBIIUICHUSI OOY4YarolUXCA: OHU HUCMOJB3YIOT JEAYKTUBHBIE U WHIYKTHUBHBIC
paccyxieHus, OO0OOIIEHHE U KOHKPETU3aluio, a0CTparupoBaHUE U AaHAJOTHUIO.
OOyuenue anreOpe mnpeanojaracT 3HAYUTEIbHBIH OOBEM CaMOCTOATEIbHOU
NEATEAbHOCTH  OOYYaIOIIMXCS, T03TOMY CaMOCTOSITENIbHOE pelIeHue  3aaad
€CTECTBEHHBIM 00pa30M SIBJISIETCS peaju3alued JeAaTeIbHOCTHOrO MPHUHIUIIA
o0yueHusl.

B crpykrype mnporpammbl yueOHOTO Kypca «AnreOpa» OCHOBHOW IIKOJIBI
OCHOBHOE MECTO 3aHHUMAIOT COAEPKATEIbHO-METOANYECKUE JMHUM: «Yucina u
BBIYHCIICHUS; « AJIre0Opandeckre BhIpakKeHUs»; « Y paBHEHHUS U HEPABEHCTBAY;
«OyHKIMmW». Kaxaas u3 3TUX COAEPKATEILHO-METOAMYECKUX JIMHUM Pa3BUBAECTCS HA
MPOTSKEHUU TPEX JIET M3YYEHHUs Kypca, €CTECTBEHHBIM 00pa3oM TMepervieTasch U
B3aUMOJICHCTBYSI C IPYTMMH €ro JMHUSMU. B Xoje M3yueHus Kypca oOyqaromumcst
MPUXOJUTCS JIOTUUECKU PaCCyX JaTh, MCMOJIb30BATh TEOPETUKO-MHOKECTBEHHBIM
s3bIK. B CBSI3U C ATUM 11€51€CO00pa3HO BKJIIOUUTH B MPOrPAMMy HEKOTOPHIE OCHOBBI
JIOTWKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3/ieibl MATEMAaTHYECKOT0 00pa30BaHUs U
CIIOCOOCTBYIOIIIME  OBJIAJICHUIO  OOy4YalOIIMMHCS  OCHOB  YHUBEPCAJIBHOTO
MaTeMaTUYeCKOro s3bIKa. TakuM 00pa3oM, MOKHO YTBEP)K/IaTh, UYTO COJCPKATEIHHON
U CTPYKTYPHOM OCOOCHHOCTBIO Kypca «AIreOpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapakTep.

Conepxanue nuHuM «Yucna W BBIUMCICHUS) CIYXKUT OCHOBOW st
TANbHEHIIIET0 W3yYeHUs] MAaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OO0Yy4YarOIIUXCS
JIOTUYECKOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHHUSI TMOJb30BaThCS aJrOPUTMaMH, a
TaK)Xe MPUOOPETEHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOJIUMBIX JJIsl MMOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHSATHS O YKCJIE B OCHOBHOM IIIKOJIE CBSI3aHO C PAIIMOHAIBHBIMU U
UPpAMOHATBHBIMU YKCJIaMHU, (OPMHUPOBAHUEM TPEACTABICHUM O JEHUCTBUTEIBHOM
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quclie. 3aBepIllIeHNE OCBOEHUS YNCIOBOM JINHUU OTHECEHO K CTapllIeMy 3BEHY OOIIEero
o0Opa3oBaHUs.

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
JNEMOHCTPUPYET 3HaUYECHUE MATEMATUKN KaK SI3bIKA JUIS IOCTPOCHMSI MaTEMATHYECKUX
MOJIeIel, ONMUCcaHMs MPOIIECCOB U SABJICHUH peanbHOro mupa. B 3amaum oOyueHus
anredpe BXOIAT TaKXKe JaJbHEWIIEE pa3BUTHE AJITOPUTMHUUECKOIO MBIIUICHUS,
HEOOXOAUMOI0, B YaCTHOCTH, JUIsI OCBOCHHUS Kypca HMH()OPMATHKH, U OBJIAJICHUE
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
IIKOJIbHUKAaMH 3HaHUA O (YHKLIMSIX KaK BaKHEWIIEH MaTeMaTH4eCKOW MOAENH IS
OMMCAHUSI U HUCCJENOBAHMS Pa3HO-00pa3HbIX MPOILIECCOB W SIBJICHUI B MPUPOJE H
oOuiectBe. M3yueHue 3TOro marepuana CrocOOCTBYET Pa3BUTHIO y OOyUYarOLIUXCS
YMEHHUs UCIIOJIb30BAaTh PA3JIUYHbIC BBIPA3UTEIIbHBIE CPEICTBA SA3bIKA MATEMATUKH —
CJIIOBECHBIEC, CHUMBOJHMYECKHE, TIpaduueckue, BHOCUT BKIad B (QOpMHUpPOBaHUE
IIPEACTABICHUM O POJIM MATEMATUKHU B PA3BUTUU LMBUIM3ALMH U KYJIbTYPBI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CormacHo yuyeOHOMY TulaHy B /-9 Kiaccax wu3ydaercss Y4YeOHbBIH Kypc
«AnreOpa», KOTOPBIM BKIIOYAET CIEAYIOIIMEe OCHOBHBIC DAa3AeNbl 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 yue0HOro Kypca (1mo roaam o0y4eHmust)

7 KIIACC

Yucna u eviuucnenusn

PanuonanbHbie yuciaa

Jpo6u OOBIKHOBEHHbIE M JI€CSATHYHBIE, TEPEX0J OT OAHOW (POPMBI 3amKcH
npobeit k gpyroi. IloHsTue palMoOHAIBLHOTO YKCIA, 3alHuCh, CpPaBHEHMUE,
YVOOPSAOYMBAaHUE  pAlMOHAJIbHBIX  4ucel.  Apudmernyeckue  ACUCTBUS €
palMOHAIIBHBIMYA YHMClaMu. Pemenue 3amad U3 peaJbHOW NPAKTHKMA HA YacTH, Ha
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JpOOH.

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

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

[IpuMeHEHUE  TNPU3HAKOB  JACIUMOCTH, Pa3JIOKEHUE HAa  MHOXKUTEIU
HATypaJIbHBIX YUCET.

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

Anzebpauueckue gviparicenus

[IlepeMeHHBIE, YHCIOBOE 3HAYEHUE BBIPAKECHUS C MEpeMEeHHOU. JlomycTtumbie
3Ha4Y€HUsl NepeMeHHbIX. [IpencraBiieHre 3aBUCUMOCTH MEXKIY BEIMYMHAMH B BUJIE
(dopmyiibl. Berancnenus no gpopmynam.

[TpeoOpa3oBanre OYKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO PABHBIE BHIPAKEHUS,
npaBuia MnpeoOpa3oBaHMUsl CyMM W IMPOM3BENCHMI, NpaBUiia PACKPBITHS CKOOOK M
MIPUBEJEHUS IOI00HBIX CIIaraeMbIX.

CBoliCcTBa CTENEHU C HATYpPaJIbHBIM I1I0KA3aTEIEM.

OpHounensl 1 MHOrowieHbl. CteneHb MHOrowieHa. CloKeHue, BbIYHUTaHUE,
YMHOKEHHE MHOTO4JIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOXKEHUS: KBAAPAT CYMMBI U
KBagpaT pasHocTH. Popmyiia pa3HOCTH KBagpaToB. Pa3imokeHue MHOTIOYJIEHOB Ha
MHOKHUTEIIH.

Ypaenenusa

VYpaBHeHHe, KOpEHb YypaBHEHHUs, IMpaBWiIa MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM IEPEMEHHOM, YMCIO KOPHEW JMHEHHOIO
YpPaBHEHMS, PEIICHUE JIUHENHBIX YpaBHEHUN. COCTaBIEHUE YPABHEHUM IO YCIOBHIO
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
croco0OoM ToJICTaHOBKU. [IpuMephl peleHns TEKCTOBBIX 33J1ad C MOMOLIBI0 CHCTEM
YpaBHEHUM.

Koopounamot u ecpagpuxu. @ynkuyuu

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

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGcuucca v opAMHaTa TOUYKH
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 pewrenue nunetinvix ypasnenui
U cucmem JUHEUHbIX YPAGHEHUII.

2 3).'(601: " fajiec€ KypCuBOM 0003HaYEHBI TCMBbI, U3YUCHHNC KOTOPLIX NPOBOAUTCA B O3HAKOMUTCJIILHOM ILJIaHE. Heuaror
CaMOCTOATECIIbHO OIPCALCIACT 00BeM n3ydaceMoro mMarepuaJia.
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8 KJIACC

Yucna u eviuucnenusn

KBagpatHbeiii KopeHb W3 uyucna. [louamue 006 uppayuoHaIbHOM YUCTe.
Hecamuunvie npubnudicenus uppayuoHanvHuix yucen. CBOMCTBa apu(METHUECKUX
KBaJPAaTHBIX KOPHEH M MX MPUMEHEHHE K MPEoOpPa30BaHUIO YMCIIOBBIX BHIPAKCHUA U
BBIUHCIICHUAM. /[elicmeumenvHbvle Yucia.

CremneHb ¢ UeIbIM MTOKa3aTeNneM 1 €€ cBoricTBa. CTaHapTHAs 3alKCh YNCTA.

Anzebpauueckue gviparicenus

KBagpaTHbIil TpEXUIEH; pa3oKeHUE KBAAPATHOTO TPEXUIEHA HA MHOKHUTEIH.

Anrebpandeckast 1po0b. OCHOBHOE CBOMCTBO alreOpanvyeckoi IpoOu.
CnoxxeHuve, BBIYUTAHUE, YMHOXEHHE, JCJIeHHE anreOpandyeckux  ApoOeil.
PanrionanbpHbIie BRIpaKEHUS U UX MPE0Opa3OBaAHHUE.

Ypasnenus u nepasencmea

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

I'paguueckas unmepnpemayus ypaguenuti ¢ 08yMs NEPEMEeHHbIMU U CUCTEM
JIUHEUHbIX VPAGHeHUll ¢ 08yMsa nepemenHvimu. lIpUMepbl peElIeHUs CHCTEM
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Periennie TEKCTOBBIX 3aj1a4 aNreOpanyeckuM CIiocoOOM.

YHucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO C OJHON IIEPEMEHHOU.
PaBHOCUIIBHOCTH HepaBeHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTteMbl IMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOM.

Dynkyuu

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

I'padux dbynkuuu. Urenue cBoilcTB pyHKUMU 10 €€ rpaduky. [Ipumepsl
rpa@ukoB (QYHKIHA, OTPaXKAIOIIUX peaJbHbIE MPOIIECCHI.

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

peuleHue ypasHe Uil u cucmem ypagHeHui.

9 KJIACC

Yucna u evivucienusn

JlecTBUTEIBbHBIE YHCJIA

PannonanpHbIe YUCHA, UPPAUUOHATbHBIE YUCAA, KOHEUHble U OeCKOHeuHble
OoecsmuuHvle Opodbu. Muooicecmeo OelicmeumenbHbiX Yuces, 0elucmeumeibHble YUcia
Kak beckoHeunble decamuynvie Opobu. B3aumno 00HO3HAUHOE COOMBEMCMBUE MENCOY
MHONCECMBOM OCliICMBUMENIbHBIX YUCET U KOOPOUHAMHOU NPSIMOILL.

Cpasnenue  OelicmeumenvHblX — uucel, dapu@memuyeckue OeuUcmeus ¢
oelicmeumenbHbiMU YUCIAMU.

N3mepeHnusi, NpudIHKeHUs, OLIEHKH
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Pa3mepbl OOBEKTOB OKPY’KAIOIIETO MHpPA, AJIUTEIBHOCTh IPOLIECCOB 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, CBOISAIIMXCSA K KBAJPATHBIM.
bukBanpatHoe ypaBHeHUE. [Ipumepsvl peuieHus ypasHeHul mpemvel U 4emeepmou
cmenemnel pasiodHceHuem Ha MHONCUMENU.

Pemmenne npoOHO-palnOHATBHBIX YPaBHEHUH.

Pelienne TeKCTOBBIX 3a/1a4 ajareOpanyeckuM METOIO0M.

Cucrembl ypaBHeHH I

VYpaBHeHuE C IBYMs NEpeMEHHbIMU U ero rpaduk. Pemienue cucrteM AByX
JMHEWHBIX YPAaBHEHUM C IBYMs IIEpEMEHHBIMHU. PelieHue cucrteM AByX ypaBHEHH,
OIHO U3 KOTOpBIX JIMHEHHOE, a Jpyroe — BTOpoill creneHu. I'paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHHUN 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 mepeMeHHOM. KBanpaTHele HepaBeHCTBa.
I'paduueckas uHTEpnperanys 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= i ux cBoiicTsa.

X

Yucnoewvie nocnedogamenbHocmu

Omnpenesnenue ¥ criocoObI 3aJaHUS YUCJIOBBIX MOCIEA0BATEIbHOCTEH

[loHATHE 4YHKCIOBOM MOCIEIOBATENBHOCTH. 3aJaHUE MOCIEA0BATEILHOCTH
peKyppeHTHOH (hopmyIioi u popmyIoit N-ro ueHa.

ApudmMeTrndeckasi M reoMeTpUUYECKas POrPecCUuu

Apudmernueckas u reomeTpuueckas mporpeccuud. PopMmynbl N-ro ujIeHa
apu(pMETHIECKON ¥ TEOMETPUIECKOM MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

Hzobpadsxcenue unenos apugmemuueckou u 2eoMempudeckol npocpeccuil
MOYKAMU HA KOOPOUHAMHOU NaocKocmu. JIuneumvlli U 3KCHOHEHYUANbHBIL POCHI.
Croorcrvle npoyenmui.
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PABOYAS ITPOTPAMMA YUYEBHOI'O KYPCA «'EOMETPU».7-9 KIIACCBHI

Heaun n3yyeHusi yaedOHOro Kypca

OoOwue nenu uzyyeHus: yueoHoro kypcea «I'eomerpusi» npencrasiensl B [IOOI1
OOO. Onu 3aknroyYaroTcs, NPeXJIe BCEr0 B TOM, YTO HA YpPOKAaX TI'€OMETPUU
OOy4aroluicss y4YUTCS TPOBOAMTH JIOKA3aTeIbHBIE PACCYXIEHHUS, CTPOUTH
JIOTUYECKHE YMO3aKIIOUEHUS, JOKa3blBaTb MCTUHHBIC YTBEPKICHUS M CTPOUTH
KOHTPIIPUMEPBI K JIO)KHBIM, MPOBOJIUTH PACCYKIEHHUS «OT MPOTUBHOTO», OTINYAThH
CBOMCTBa OT MPHU3HAKOB, (POPMYIUpPOBaTH OOpaTHBIC yTBepkaeHus. B oOyuenun
YMEHHIO PAacCyXJaTh COCTOMT Ba)XHOE BOCIHUTATEIbHOE 3HAUCHUE M3yUCHUs
reOMETPUHU, IPUCYILIEE UMEHHO OTEUECTBEHHOW MAaTEMaTHUECKOH IIKOJIE.

Bropoii nenpl0 u3yd4eHHs TEOMETPUM SBIISIETCS UCIOJIb30BaHUE €€ Kak
MHCTPYMEHTAa IpPHU PEIICHUU KaK MaTeMaTHYeCKHX, TaK W IPAKTHUECKUX 3ajad,
BCTPEYAIOLINXCS B PEAJIbHOM XKU3HU. DTOMY COOTBETCTBYET BTOpAsi, BBIYUCIUTEIbHAS
JUHUS B U3YYEHUU TEOMETpPUM B IIKOJE. J[Js 3TOro yuuTenro peKOMEHIyeTcs
noa0MpaTh 3a7aud MPAKTHYECKOTO XapakTepa IJil PacCMaTpUBAEMbIX TEM, YUHUTh
00y4aromuxcsi CTPOUTh MaTeMaTHYECKHE MOJENN PeabHBIX KU3HEHHBIX CHUTYaIlUil,
MPOBOANTH BHIYHMCICHHUS M OIICHMBATH aJCKBATHOCTH IOJIyUEHHOTO pe3yJbTara.
Kpaitne BaxkHO TmMOAUEPKUBATH CBSI3M TEOMETPUH C JPYTUMH TPEAMETaMHU,
MOTHBHPOBATh HCIOIB30BaTh OIPEACTCHUS TEOMETPUUYECKUX (PUTyp W TIOHATHH,
JAE€MOHCTPHUPOBATh MPUMEHEHHUE MOTYICHHBIX YMEHUN B (PU3UKE U TEXHUKE. DTH CBSI3U
HamboJee sIPKO BUIHBI B TeMax «BekTops», « TpuroHoMeTpuueckrue COOTHOIICHUS,
«Meton koopauHat» u «Teopema ITudaropay.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo ywyeOHOMYy TutaHy B /-9 Kilaccax wu3ydaercss Y4eOHbBIH Kypc
«I'eomeTpus», KOTOPBI BKIIIOYAET CIEAYIOIIME OCHOBHBIE PAa3lesbl COJIEpKAHUS:
«I"eomeTpryeckre GUTypsl U UX CBOMCTBaY, «3MepeHne reOMeTpUYECKUX BETHUUH,
a Takxke «JlekapToBbl -KOOpPAMHATBI HA IUIOCKOCTH», «BekTopbl», «llBHKEHUs
iockoctu» U «IIpeoOpazoBanust mogo0us».

VY4eOHbIN MJIaH NpeaycMaTpUBaeT M3yYEHUE reoMeTpuHr Ha 0a30BOM YpPOBHE,
UCXOJs U3 HE MeHee 68 yueOHbIX YacoB B y4eOHOM IOy, BCErO 3a TPU rojia 00y4eHus
— He MeHee 204 yacos.

Copepxanue yue0HOro Kypca (1mo roaam o0y4eHmus)

7 KIIACC

Hauvanbubie nonstua reomerpun. Touka, npsmas, OTpe30K, Jyd. YTOJ. Buusl
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yriaoB. BeprukanbHble H  CMexHBIE YIubl. buccexkrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapaynensHoCTh U NEPIEHANKYIIPHOCTD IPSIMBIX.

Cummempuunvie ueypol. Ochosnvie ceoticmea oce6oti cummempuu®. IIpumepsl
CUMMETPHUH B OKPYKAIOILIEM MUPE.

OcHogHble nNOCmpoeHUsi ¢ NOMOWBIO YUPKYIA U TUHEUKU.

TpeyronsHuk. BeicoTa, Mequana, OuccekTpuca, ux cBoiicTBa. PaBHoOe peHHBIN
Y PaBHOCTOPOHHUM TPEYTOJIbHUKU. HepaBeHCTBO TpEyroJbHUKA.

CBoiicTBa U MpU3HAKHU PaBHOOEIPEHHOTO TpeyroiabHuKka. [Ipu3naku paBeHcTBa
TPEYTOJIBHUKOB.

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

[IpssmoyrosibHbId ~ TpeyronbHUK. CBONCTBO MEOUaHbl  OPSIMOYTOJBHOIO
TPEYroJbHUKA, MPOBEAEHHON K rurnorenyse. [Ipu3sHaku paBeHCTBA MPSAMOYIOJBHBIX
TpeyroiabHUKOB. [IpsMoyroiabHbIN TpeyronbHUK ¢ yriom B 30°.

HepaBeHCTBa B TEOMETPUU: HEPABEHCME0 MPeEY20AbHUKA, HEPABEHCTBO O JUIMHE
JOMaHOH, TeopemMa O OonblieM yriae U OoJblIe CTOPOHE TPEYroJbHUKA.
IleprieHIMKYJISAp ¥ HAKIIOHHAS.

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

OKpyHOCTb ¥ KpPYT, XOpJa U AUaMETp, UX CBOKMCTBA. B3auMHOE pacronoxeHue
OKpPY’KHOCTH M mpsiMou. KacarenpHas M cekymas K OKpPYXHOCTH. 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 mpey2onbHuxa.

Ilooobue mpeyeonvuukos, koappuyuenm noooodus. Ilpusnaxu noooodus
mpey2oabHuxkos. llpuMeHeHmne moao0us Mpyu pereHny TPaKTUISCKUX 3aa4.

CpoiicTBa momanei reomerpuyeckux ¢uryp. DopMynbl s TIOMIATU
TPEYroJibHUKa, MapajuieiorpaMma, pomOa u Ttpaneuuu. OTHOUIEHUE TUIOMIAICH
MOo00HBIX (HUTYP.

Brruncnenue miuomanerd TPeyrojbHUKOB U MHOTOYTOJIBHUKOB HA KJIETYaTOM
Oymare.

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

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

3 3)_'(6013 " Jajiec€ KypCcuBoM 0003HAYCHBI TEMBbI, U3YUCHHUC KOTOPBIX MPOBOAUTCA B O3HAKOMUTCIILHOM IUIAaHE. Hez[aror
CaMOCTOATECJIbHO OIPCALCIIACT 00BeM n3ydaceMoro mMarepuajia.
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OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHOMeTpuyeckue (PyHKIIMU YIIIOB
B 30°, 45° u 60°.

BrniucaHHble ¥ LIEHTPAJIbHBIC YTJIbI, YTOJ MEXKIY KacaTeIbHOW U XOPAOU. YTIIbI
MEXKJy XOpAaMU U CEeKylMMH. BriucaHHbIE W ONUCAHHBIC YETHIPEXYTOJbHUKHU.
B3anMHoe pacronoxenue AByX OKpyxkHocTeil. Kacanme okpyxHocteid. OOrmme
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

9 KVIACC

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

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

IIpeobpaszosanue noooodus. [looobue coomeemcmeentbix 21eMeHmMO8.

Teopema o npoussedeHuy OMpe3K08 Xo0po, meopemul 0 NPOU3BEOeHUU OMPE3KO8
CeKywux, meopema o Keaopame KacamebHOlI.

Bektop, gnuHa  (MOIyNb) — BEKTOpa,  COHAINpPABIECHHBIE  BEKTOPHI,
IIPOTUBOITIOJIOKHO HANPABIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpaluy Haja BeKTopamu. PasnokeHue BeKkTOpa IO  JIBYM
HEKOJUIMHEApHbIM BekTopaM. KoopauHatel BekTOpa. CKalsipHOE IPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHHS IJIVH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. YpasHenus npsamor N OKPYKHOCTH B
KOOpDAMHATAX, MEPECEUEHUE OKPYKHOCTEM M NPSAMBIX. METOI KOOpAMHAT U €ro
IIPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. JlJIMHA OKPYKHOCTHU. ' pangycHas u paauaHHas
Mepa yTJia, BEBIYMCIEHUE JUIMH IyT OKpYyKkHOCTel. [Inomane kpyra, ceKTopa, CEerMeHTa.

Hsuoicenua naockocmu u euympenHue cummempuu ¢ueyp (31emenmapHuvle
npeocmasnenus). Ilapannenvuviii neperoc. Ilosopom.
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PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTUKA» 7-9 KITACCBI

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. Kaxxaplil uegoBeK MOCTOSHHO MPUHUMAET PEIICHUS Ha OCHOBE
MMEIOIIUXCA Y HETO JTaHHBIX. A JIsi 000CHOBAHHOTO MPUHATHUS PEIICHUS B YCIOBUSIX
HeJOoCTaTKa WM u30bITKa WHPOPMAMU HEOOXOAMMO B TOM UHCJIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUECKOE MBIIIIeHHE. IMEHHO Mo3ToMy
OCTPO BCTaja HEOOXOAUMOCTh C(POPMHUPOBATH y OOYYAIOIIUXCS, B TOM YHCIE
oOyuatomuxcst ¢ 3P, ¢yHKUIMOHANBHYIO I'PaMOTHOCTh, BKJIIOYAIOUIYI0 B ceOs B
KaueCTBE HEOTHEMJIEMOM COCTABIJIAIOLIEH yMEHHE BOCIPUHHUMATh U KPUTUYECKU
aHAJIM3UPOBATh MH(POPMALUIO, IPEJICTABICHHYIO B Pa3IUYHbIX (QopMmax, MOHUMATh
BEPOSATHOCTHBIA XAapaKTE€p MHOTUX pPEAJIbHBIX IIPOLECCOB M  3aBUCUMOCTEH,
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 BBIJIEJICHBI CIEIYIOIINE CONEPKATEIBHO-METOANYECKUE JINHNUU:
«IIpencraBineHune TaHHBIX U ONKMCATENbHAS CTATUCTUKAY; « BEpOATHOCTBY; «DIIEMEHTBI
KOMOUHaTOpuKkn»; «BBegenue B Teoputo rpadosy.

Conepxanue nunun «lIpeacraBieHne NaHHBIX M ONHCATENbHAS CTATUCTUKA»
CIIY>KUT OCHOBOM 7151 GOPMUPOBAHUS HABBIKOB PabOTHI ¢ HH(OPMALIKEH: OT UTCHUS U
UHTEpIpeTaund MHGOpMaluu, NPEICTaBICHHON B TaOiauIax, Ha AMarpaMMax u
rpadukax g0 cOopa, MNPEACTABICHUS M aHajdu3a JaHHBIX C HCIIOJIb30BAHUEM
CTaTHUCTUYECKUX XapaKTePUCTHK CPEeJHUX W pacceuBaHus. Pabortas ¢ JaHHBIMH,
oOyuatomuecs: ¢ 3IIP yyarcst cunTeiBaTh U MHTEPIPETUPOBATH JaHHBIC, BbIIBUTaTh,
apryMEHTUPOBaTh M KPUTUKOBAThb IPOCTEUIINE TUIOTE3bl, PA3MBILUIATE HAaJ
(akTopaMu, BBI3BIBAIOIIMMU HM3MEHUYMBOCTh, M OIICHMBaTb WX BIMSHHUE Ha
paccMaTpuBaeMbI€ BEJIMYMHBI U IIPOLIECCHI.

NHTYUTUBHOE IIPEICTABICHUE O CIIy4YalHOM H3MEHYMBOCTH, UCCIIEIOBAHUE
3aKOHOMEPHOCTEN U TEHJECHIIUM CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOW ISl U3y4YEHUS
TEOPUHU BEpOATHOCTEH. bosbioe 3HaueHue s ooydarontuxcst ¢ 3I1P 3aecy umeror
IIPAKTUYECKHUE 3aJaHUs, B YACTHOCTU OIIBITHI C KJIIACCUYECKUMHU BEPOSATHOCTHBIMU
MOJEISMH.

[TonsiTue BEpOSTHOCTHM BBOAUTCS Kak Mepa MpaBAoONoaoOus ciay4yailHOTo
coObrtus. [Ipu uzydenun kypca obyuqaroruecs: ¢ 3I1P 3nakomsTcst ¢ mpocTedmmMu
METOJAaMU  BBIYMCJIEHUSI BEpPOSITHOCTEW B  CIYYaWHBIX OJKCIIEPUMEHTaxX C
PABHOBO3MOXHBIMU ~ DJIEMEHTAPHBIMU  HMCXOJaMH, BEpPOSTHOCTHBIMA 3aKOHAMH,
NO3BOJISIIOIIMMU  CTaBUTh M peniath Oojee CIoXKHbIE 3adadud. B Kypc BXOAST
HayaJbHbIE MPEACTABICHUS O CIY4YalHBIX BEIMYMHAX M WX  YHUCJIOBBIX
XapaKTEePUCTHUKAX.
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Taxxe B paMKax 3TOro Kypca OCylCCTBIIACTCA 3HAKOMCTBO 06yqa}oumxc51 C
3I1P C MHOXXCCTBaMH )41 OCHOBHBIMH orcpanusaMn Hal MHOXCCTBaMU,
pacCMaTpuBarOTCa IMIPUMECPbI IMPHUMCHCHUA i1 PCHICHHUA 3a/a4, a TaKXke
HCIIOJIB30BaHUS B APYTHX MATCMATUICCKUX KypCax U yqe6Hbe npeamMceTax.

MecTo y4eOHOro Kypca B yueOHOM IJIaHe

B 7-9 knmaccax m3ydaercs Kypc «BepoOsSTHOCTh M CTAaTUCTHUKA», B KOTOPBIU
BXomAT paszaenbl: «lIpencraBieHWe JaHHBIX W ONUCATEIbHAs CTATHCTHKAY,
«BeposaTHOCThY; «DMeMeHThl KOMOMHATOPUKINY; «BBeaeHue B Teoputo rpadoBy.

Ha u3ydeHne maHHOTO Kypca OTBOAMT 1 y4eOHBIH Yac B HEJCIIO B TCUCHHUC
KaxJ10ro roga ooydenus, Bcero 102 yueOHbIX Haca.

Coaepxanue yueOHOro Kypca (1mo rogam o0y4eHmus)

7 KIIACC

[IpencraBnenne MaHHBIX B BHJE TaOJHII, AUArpaMM, TpadukoB. 3armoaHCHHUE
Ta0JIUI, YTEHUE U OCTPOCHUE TUarpaMm (CTOJOMKOBBIX (CTOJI0OUYATHIX) U KPYTOBBIX).
Urenne rpadMKoB peaabHBIX MpoieccoB. M3Bneuenne nHpoOpMaIud U3 quarpamMmm H
TaOJINII, MCITOTH30BAHNE U MHTEPIIPETAIINS JaHHBIX.

OmnucarenpHas CTATUCTUKA: CpeaHee apupMETHISCKOe, MEAWaHa, pasMax,
HanOoJbIllee W HaWMEHbIIee 3HA4YeHWS Ha0opa YHCIOBBIX 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 eepuiunvl. Hucno pébep u cymmapHas
cmeneHb eepuiut. Ilpedcmasnenue o ceaznocmu epaga. Llenu u yuknvl. [lymu 6
epaghax. O6x00 epaga (3irepos nyms). [Ipedcmasnenue 06 OpUEHMUPOBAHHOM
epaghe. Pewenue 3a0au c nomouvbro 2pagos.

8 KJIACC

[IpencraBnenne JaHHBIX B BUJIE TAOJIUII, AUATPaMM, TpadUKoB.

MHOX€eCTBO, DJJIEMEHT MHOXECTBA, MOJMHOXecTBO. Omnepauuu  Hax
MHOXEeCTBaMU: 00bEIUHEHUE, MepeceueHue, qonoHeHue. CBONWCTBa ornepanuii Ha
MHOECTBaMHU: MIEPEMECTUTENBHOE, COYETaTEeNIbHOE, pacInpenenuTenbHOE,
BKIIOUEHMs. Vcrionbp3oBanre rpaduueckoro mpeacTaBICHUs] MHOXKECTB JIJISI OTICaHUS
peabHBIX MPOLIECCOB U SIBJICHUM, ITPU PEIICHUU 33/1a4.

Uszmepenue pacceusanus oannuvix. [ucnepcusi u cmamoapmHoe OMKIOHEHUe

4 3).'(601: " Jajiec€ KypCcuBoM 0003HAYCHBI TEMBbI, U3YUCHHUC KOTOPBIX MPOBOAUTCA B O3HAKOMUTCIILHOM IUIAaHE. Hez[aror
CaMOCTOATECJIbHO OIPCALCIIACT 00BeM n3ydaceMoro mMarepuaJia.
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YuUC108bIX HAOOPOS. [uazpamma pacceusanus.

OnemeHTapHble COOBITUS  ciydaiiHoro ombita. ChydaiiHble  COOBITHS.
BepositHocT coObITHI. OTBITEI ¢ PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMH.
Crnyuyaitaeiii BBIOOp. CBSI3b MKy MAIOBEPOSTHBIMHA M MIPAKTHYECKH JTOCTOBEPHBIMU
COOBITUSIMH B TIPUPOJIC, OOIIECTBE U HAYKE.

Hepeso. Ceoticmea 0epesbed: eOUHCMBEeHHOCHb NYMU, CYWeCcmBo8aHIUe BUCAYell
BEPUIUHDBL, CB53b MEJHCOY UYUCTIOM Sepuun U duciom péodep. Ilpasuno ymuodcenus.
Pewenue 3a0au ¢ nomowwro epaghos.

Ilpomusononoscnvie coovimus. [uacpamma Oinepa. Obvedunenue u
nepeceuenue  coovimuti. Hecoemecmuvie  cobvimus.  Qopmyna — ClOACEHUS
gepossimHocmelu. Ycnosnaa eeposmuocmo. Ilpasuno ymnoowcenus. Heszasucumoie
coovimus. I[Ipedcmasnenue sxcnepumenma 6 e6ude oepesa. Pewenue 3a0au Ha
HAaxodicOeHue 6eposmHoCmell C HOMOWbI0O Oepea CIYUAlHO20 OdKCNepuMeHma,
ouazpamm Diinepa.

9 KVIACC

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

IlepectanoBku u (¢akropuan. CodyeTaHuss U YUCIO coYETaHUH. IpeyeonbHux
llackans. Pemienue 3aa4 ¢ UCMOJI30BaHUEM KOMOMHATOPUKH.

l'eomempuueckas eeposmuocmo. Cnyyaiinviii 66100p MOYKU U3 ueypvl Ha
NJIOCKOCMU, U3 OMPE3Ka U U3 0y2U OKPYHCHOCHU.

HcnbiTanue. Ycnex u Heygaya. Cepust UCnbITaHUM 10 niepBoro ycnexa. Cepus
ucneiTanuii bepaysum. BeposTHOCTH COOBITHI B cepyu UCTIBITaHUN bepHyuim.

CnydailHasg BeIMYMHA W paclpele]ieHne BEPOSITHOCTEH. MaremaTudeckoe
oxuaanue u qucnepcus. [[pumMepsl MaTeMaTHYEeCKOTO 0KUIAHUS KaK TEOPETUUECKOTO
CpPEIHEr0 3HAYEHUS BEIMYUHBL. MaTeMaTHYeCKOE OKUAAHUE U TUCTIEPCHUSI CITyHaHOMN
BEJIMYMHBI «YHCJIO YCIIEXOB B CEPUM UCTIBITAHUN bepHyum».

[Tonarue o 3akoHe OoJyblIUX yucend. M3MepeHne BepOsITHOCTEH € MOMOIIbIO
gacToT. Posib 1 3HaUeHME 3aKOHA OOJBIITNX YUCEN B PUPOJIEC U OOIIECTBE.

IIpuMepHBbIe KOHTPOJILHO-U3MEPHUTEIbLHbIE MATEPHUAJIbI

[IpoBeneHrEe OLEHKH JOCTHXKEHHMM IUIAHUPYEMBIX pE3YyJbTaTOB OCBOCHHUS
y4eOHOTOo MpeAMeTa IPOBOJUTCS B (pOpME TEKYILETO U PyOEKHOro KOHTPOJISL B BUJIE:
KOHTPOJIbHbIE pa0OThl, CaMOCTOSITENIbHBbIE pa0OTHI, 3a4eThl, MaTeMaTHYECKUE
IUKTaHTBI, MPaKTHYECKHEe paldoThl, MUCHMEHHBIH OTBET IO WHAMBHUAYAIbHBIM
KapTOYKaM-33JIaHUsIM, TECTUPOBAHUE.

st o6yuatomuxcs ¢ 3[1P Bo3moxkHO m3MeHeHne (GOpMYyTUPOBKHU 3aJlaHui Ha
«TIOIIATOBYIO», a/IallTAI[MIO Mpe/IaraeMoro o0y4JarmneMycst TeCTOBOro (KOHTPOJIbHO-
OLICHOYHOT'0) MaTrepuaia: HCIOJIb30BAHUE YCTHBIX M MHUCHMEHHBIX HHCTPYKIUH,
yOPOUIEHUE JUIMHHBIX CJIOKHBIX (POPMYIMPOBOK MHCTPYKIIUI, PEeIlIeHHEe C OMOPOi Ha
aJITOpUTM, 00pa3el, UCIOIb30BaHUE CIIPABOYHON HH(DOPMALIHHL.
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MaremaTunka
S5 kJacc

Kontponbshas padora Ne 1. Tema. Harypanbnbie uncia.

KontponbHas pabora Ne 2. Tema. [IeiicTBUs ¢ HATypaIbHBIMHU YHUCIAMHU.

Kontponbshas padora Ne 3. Tema. Mcnonb3oBaHue CBOMCTB AeUCTBUI TIpU
BBIYHMCIICHUSX.

Kontponbshas pa6ota Ne 4. Tema. YTibl U MHOTOYTOJIbHUKH.

KontponbsHas padbora Ne 5. Tema. [lenumocts yncen.

Kontponbshas padora Ne 6. Tema. OOBIKHOBEHHBIE JPOOH.

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

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

Kontponbnas padora Ne 9. Tema. [lecsatuunsie npobu. CpaBHEHHE JECATHUHBIX
TpOOeii.

Kontponbshas padota Nel0. JleiicTBus C 1€CATUUHBIMU APOOSIMHU.

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

KontponbsHas padota Nel. Tema. /lenumMocTb HaTypaJIbHBIX YUCEN.

Kontponbshas pabora Ne2. Tema. O6bikHOBeHHAas! 1poOb. OCHOBHOE CBOMCTBO
TpoOH.

Kontponbshas pabota Ne3. Tema. OtHomienue. [Tponopius.

Kontponwsnas padota Ned4. Tema. [IporieHT.

Kontponbhasa padora Ne5. Tema. YerbipexyroiabHuk. @opmysbl nepuMerpa u
TJIOIIAN TIPSIMOYTOJIBHUKA.

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

Kontponwsnas padora No7. Tema. CrnokeHue U BEIYMTAHUE TTOJIOKUTEIIBHBIX U
OTpULIATEBHBIX YUCET.

Kontponsnas pabora Ne8. Tema. YMHOXKEHHE U JICJICHHE TTOJIOKUTEIBHBIX H
OTPULIATENBHBIX YUCET.

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

Kontponbshas pabora Nel0. Tema. iToroBast KOHTpoJibHAs padoTa.

Auredpa
7 wJjacc
Konrtponbnas pabora Nel. Tema. Apudmernueckue HAeUCTBUS  C
palMOHAIBHBIMU YUCIIAMH.
Kontponbshas padota Ne2. Tema. CteneHb ¢ HaTypalbHBIM MOKa3aTeJIeM.
Kontponbshas pabora Ne3. Tema. bykBeHHbBIC BRIpaOKCHHUSI.
Kontponbshas padora Ne4. Tema. MHOTOUJIEHBI.
Kontponbshas padota Ne5. Tema. @opMyIibl COKPAIIEHHOTO YMHOXKEHHUSI.
Kontponbshas padota Ne6. Tema. JInHeitHOoe ypaBHEHUE C OJTHOM MEPEMEHHOM.
KonTtponbsHas padora Ne7. Tema. CucteMbl IMHEWHBIX YPaBHEHUN.

29



Kontponsnas padora Ne 8. Tema. KoopauHaTe! u rpadukm.
Kontponbshas padora Ne 9. Tema. [lousitue bynkuuu. Jluneitnas GpyHKuus.
Kontponbnas padota Nel0. Tema. MtoroBas kKoHTposibHas paboTa.
8 kiacce
Kontponbnas paborta Nel. Tema. KBagpatusiii kopeHb. Apudmerndeckuit
KBaJpaTHbIN KOPEHb.
Kontponbnas pabora No2. Tema. Cremenb ¢ 1eNbIM IOKa3aTENEM.
CraHgapTHBIA BH]T YUCIIA.
Kontponsnas pabota Ne3. Tema. AnrebOpamueckas npo06b. CokparieHue
IpooOeit.
KonTtponbsHas padora Ned. Tema. JleiicTBus ¢ areOpanyecKuMu TpOOSIMH.
KoHntponbsHas padora NeS. Tema. KBanpaTHbie ypaBHEHUS.
Kontponbhas pabora Ne6. Tema. YpaBHEHUs, CBOASIIMECS K KBaJPATHBIM.
TexkcToBble 337241, CBOISAIIMECS K KBaJAPATHBIM.
Kontponbshas padora Ne7. Tema. Cuctemsl ypaBHEHUH.
KontponbHas padora Ne8. Tema. UncnoBble HEpaBEHCTBA U UX CBOMCTBA.
Kontponbshas padora Ne9. Tema. CructeMbl HEPABEHCTB C OJIHOM MEPEMEHHOM.
Kontponbshas pabora Ne 10. Tema. @ukiuu. yuciaoBbie GyHKIIHUH.
KontposnbHas padora Nel 1. Tema. IToroBas KOHTpoJibHas paboTa.
9 knacc
Kontponbhas padora Nel. Tema. Uncna u BEIYHCIICHUS.
KontponbHas pabota Ne2. Tema. YpaBHEeHUSs ¢ OJTHON IEPEMEHHOM.
Kontponbshas paborta Ne3. Tema. [lpoOGHO-paiimoHaibHbIe ypaBHEHHUS.
Kontponbshas padora Ned. Tema. CructeMbl ypaBHEHUN € ABYMS TIEPEMEHHBIMH.
KonTponsHnas padora Ne5. Tema. JIuneiinbie HepaBeHCTBA C OJHOM IEPEMEHHOM.
Kontponbshas pabora Ne6. Tema. KBanpaTHbsie HepaBeHCTBA.
Kontponbshas padota Ne 7. Tema. KBanpatuunas ¢GyHKIIMS U €€ CBONCTBA.
KontponsHas padota Ne 8. Tema. Apudmerndeckast nporpeccusi.
Kontponsnas padota Ne 9. ['eomeTpudeckasi mporpeccusi.
Kontponbshas padora Nel0. Tema. UToroBast KOHTpoJibHas padoTa.

I'eomerpusn
7 wJjacc

KontponsHas pabGora Nel. Tema. OCHOBHBIE TIeOMETPUUYECKHE CBOWMCTBA

npocTedmmx Quryp.
Kontponbhas padota Ne2. Tema. CMeKHbIE U BEPTUKAIbHBIE YTJIbI.
Kontponbshas padora Ne3. Tema. [Ipu3naku paBeHCTBa TPEyroOIbHUKOB.
Kontponbshas padora Ned. Tema. PaBHOOeIpeHHBIN TPEYTrONbHUK.
Kontponbhas padora Ne5. Tema. [TapannensHbie npsMeble.
Kontponbsnas pabota Ne6. Tema. Cymma yriioB TpeyroJibHHKA.
Kontponsnas padota Ne 7. Tema. OkpyXHOCTb U KpYT.
Kontponbshas pabora Ne6. Tema. UToroBast KoHTpobHast paboTa.

8 KkiIacce
Kontponsnas padora Nel. Tema. UeTbIpeXyroJIbHUKH.
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Kontponwsnas padorta No2. Tema. Cpennsist muaus TpeyroiabHuka. CpemHss
JIMHUS TPATICINH.
Kontponsnas padota Ne3. Tema. [Imonaas TpeyroyibHUKa, MapajiesorpaMma.
Kontponshas pabota Ned. Tema. [Lnomans mogo0HbIX duryp.
Kontponbshas padorta NeS5. Tema. Teopema ITudaropa.
KontponbsHas padota Ne6. Tema. Yriabl B OKPY>KHOCTH.
Kontponbnas padota Ne7. Tema. Itorosas kKoHTposibHas paboTa
9 knacc
Kontponbnas padota Nel. Tema. Perienne TpeyroibHUKOB.
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 MHOTOYTOJIBHUKHY.
KoutponbsHas padota Ne6. Tema. [Tnomaas kpyra u ero 4actei.
Kontponbshas padota Ne7. Tema. UTorosast KOHTpoJibHasI padboTa.

BeposiTHOCTBH M cTATHCTHKA
7 wJacc

Kontponrnas padota Nel. Tema. [IpencraBieHue JaHHBIX.
KontponbHas padota Ne2. Tema. OnucarenbHasi CTaAaTUCTHKA.
KontponbsHas pabora Ne 3. Tema. CriydaitHasi ”3MEHUYHUBOCTb.
Kontponbshas pabora Ne 4. Tema. BeposTHOCTh M HacToTa CIy4aitHOTO

COOBITHSI.

8 kyacc
Kontponbshas padbora Ne 1. Tema. MuoxecTBa.
Kontponbshas padora Ne2. Tema. BeposiTHOCTH CITydaifHOTO COOBITHS.
Kontponbnas pabota 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. CnyvaifHast BeTu4nHa.
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INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS YYHEBHOI'O ITPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJ/IBTATDI:

MOTHBAIMA K OOYYEHHI0O MaTeMAaTUKE WM LieJICHANIPaBICHHOW MO3HABATEILHON
JeSITeIbHOCTH;

MOBBINICHUE  ypPOBHS CBOCH  KOMIIETCHTHOCTH  4Yepe3  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;

crocoOHocTh oOydaromuxcs ¢ 3[IP k oco3HaHuio CcBOUX 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€ CJEAyeT BOCIOJIb30BAThCS CIPABOYHOM
nH(pOopMaIe Wik IpYyruMy BCIIOMOTATEIILHBIMHU CPEJICTBAMH;

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

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

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 PEILICHUS);

NPUMEHATh M TPeoOpa3oBBIBATh 3HAKM W CHMBOJBI B XOJ€ pPEIICHUS
MaTeMaTHYECKUX 3a/1ay;

yCTaHaBIMBATh UCKOMOE U IaHHOE MPH PEIICHHH MaTeMaTHIeCKON 3a1a4u;

MOHUMATh ¥ UHTEPIPETUPOBATH MHPOPMAIIMIO PA3IUYHBIX BUIOB U (OpM
Mpe/ICTaBICHHUS;

WLTIOCTPUPOBATH pelaeMble 3a7auu rpa)udecKuMu CXeMaMu;

3¢ (HEKTUBHO 3aMTOMUHATH ¥ CUCTEMAaTU3UPOBATHh MH(OPMAITHIO.

MOHUMATh U HUCIIOJI30BaTh MaTEMaTHYECKHE CPEACTBA HATJISIHOCTH (Tpadukw,
aarpaMmbl, TaONWIBI, CXeMbl H JAp.) JUIA WUIIOCTpAallud, HWHTEPIpPETaIny,
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 U HAXOJIUTh 00IIHME CIIOCOOBI paboThI; paboTaTh B IPYIIIE:
HaxOJUTh OOIlee peIIeHHe M paspeniath KOH(MIWKTHI Ha OCHOBE COIJIACOBAHUS
MO3UIIMHI M Y4€Ta HHTEPECOB; CIyIIaTh NapTHEPA; GOpPMYIUPOBATh, APTYMEHTHPOBATH
U OTCTauBaTh CBOE MHEHHE;

MIPOTHO3UPOBATh BO3HUKHOBEHUE KOH(MIWUKTOB IMPU HAIWMYUHA PA3HBIX TOYEK
3peHUsT W pa3pemath KOH(IMKTBI Ha OCHOBE YYETa MHTEPECOB 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 I1€JIM, BBIOMpATh M CO3/laBaTh AJTOPUTMBI IS PEIICHHUS YYCOHBIX
MaTeMaTHYECKUX MPobIIeM;

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

dbopMynupoBaTh U yACPKHUBATH Yy4yeOHYIO 3ajady, COCTaBSATh IUJIaH U
MOCJIeI0BaTEIbHOCTD JCHCTBUI,

OCYIIECTBIJISITh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOJIUMbIE KOPPEKTUBHI,

KOHTPOJIMPOBATH MPOLIECC U Pe3yJIbTaT YU4eOHON MaTeMaTUUeCKON
NeATEIIbHOCTH;

aJICKBaTHO OIICHUBATH MPABUILHOCTD WM OITMOOYHOCTD 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 TPYIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH NPU PEIICHUH yIeOHOM
3a/1a4H;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUI JOCTUTHYT TPeOyeMbIil pe3yibTaT
NEATEeIbHOCTH, OMNpPEACNATh MO3UTHUBHBIE W3MEHEHUsI M HaIlpaBieHUs, TpeOyroliue
nanbHeuien padoTsl;

PETYINPOBATH CITOCOO BBHIPAKECHUS SMOITUH.

HPEAMETHBIE PE3YJIBTATBI

Pe3ynbrarel ocBoeHus yueOHOro npenMera «MaremaTuka (BKIrouas anreopy,
Tr€OMETPHUI0, BEPOSTHOCTh M CTATUCTHUKY)», paCHpeesieHHbIE MO0 rojaM OOy4eHHs,
bopMyIHpPYIOTCS 10 TPUHIIUIY JOOABIEHHS] HOBBIX PE3YyJIbTAaTOB OT ro/ia K rofy, yKe
Ha3BaHHbBIC B IIPEIBIIYIINX IOJax MO3ULMH, KaK IPABUIIO, TOCIOBHO HE IIOBTOPSIOTCS,
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HO YYHUTHIBAIOTCA (pe3yibTaThl OYEPEJHOTO TroJia IO YMOJYaHUIO BKJIOYAIOT
pe3yNbTaThl MPEABIAYIINX JIET).

[IJIAHUPYEMBIE [IPEJMETHBIE PE3YJIbTATbl OCBOEHUS ITIPUMEPHOI
PABOYEI IPOT'PAMMBI KYPCA «MATEMATUKA» (II0 TOJIAM
OBYUEHUST)

OcBoenue yyebHOro kypca «MartemaTuka» B 5—6 Kilaccax OCHOBHOM IIKOJIbI
JOJDKHO O00€CTieunBaTh JOCTH)KCHHE CIEAYIOIMMX MPEIMETHBIX 00pa30BaTEIbHBIX
pPE3YNIbTATOB:

5 KJIACC

Yucna u éviuucnenus

OpueHTUPOBATHCS B MOHATHIX U OTIEPUPOBATH HA 6A30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMU C HATYPAJIbHBIMH YHCIIAMHU, OOBIKHOBEHHBIMH U JIECITUIHBIMH JPOOSIMHU.

CpaBHHBATH U YIOPAIOYNBATH HATypaIbHBIC YMCIA, CPABHUBATH B IPOCTEHIIINX
city4asix OObIKHOBEHHbIE IPOOHU, IECATUYHBIE JPOOH.

COOTHOCHUTH TOUKY Ha KOOPAMHATHOW (YMCIIOBON) MPSIMOW C COOTBETCTBYOLIHM
el YMCJIOM 1 U300paKaTh HATYpaIbHbIC YHCIIa TOYKAMU Ha KOOPIMHATHOM (YUCIIOBOH)
IPSMOM.

BeimonHaTh  apudmMeTHdecKkue JeHCTBUS C HATypalIbHBIMU YWCIAMHU, C
OOBIKHOBEHHBIMH JPOOSIMHU B MIPOCTEUIINX CITydasiX.

BhITIONTHATE MPOBEPKY, MPUKUIKY PE3yJIbTaTa BHIYUCICHHIM.

OKpyriaTh HATypalbHbBIE YHCTIA.

Pewenue mexcmosuwix 3a0au

Pemars TekcTOBBIE 3alauM apUPMETHUYECKUM CIIOCOOOM U C IOMOIIBIO
OpraHU30BaHHOIO KOHEYHOIro Mepedopa BCeX BO3MOXKHBIX BapUaHTOB (IpH
HEOOXOJIMMOCTH C HAMPABJISAIONIECH MTOMOIIBIO).

Pemate 3amauu, cojaepxkamiye 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIMYHMHBIL:
CKOPOCTb, BPEMS, PACCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOMMOCTH (MPU HEOOXOAUMOCTH C
UCIOJIb30BAaHUEM CITPABOYHOM MH(MOPMAIIUN).

Hcnonp30BaTh KpaTKUE 3aIMCH, CXEMBbI, Ta0IHIIBI, 0003HAYCHUS TIPU PEIICHUN
3azay.

[Tonb30BaThCs OCHOBHBIMH €IMHUIIAMHU U3MEPEHUS: LIEHBI, MACCHI; PACCTOSHUS,
BPEMEHH, CKOpPOCTH; BBIpAXKaTh OJHU EIUHUIIBI BEJIWYMHBI uepe3 apyrue (mpu
HEO0OXOJMMOCTH C OMOPOM Ha CIPABOYHYIO HH(OPMALIUIO).

W3Bnekats wH(OpMaIuioo, MNpeACTaBICHHYIO B Ta0iuile, Ha CTOJIOYATOM
ArarpaMMe, HHTEPIPETHPOBATh IPEICTABICHHbIE JaHHBIC, UCIIOJIb30BATh JaHHBIC TPU
pelIeHnH 3a1a4.

Haznaonaa zeomempus

[Tonb30BaThCA T€OMETPUUYECKUMHU TMOHSATUSMU: TOYKA, MpsMasi, OTPE30K, Jyd,
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yTOJ1, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT.

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

Hcnonb30BaTh TEPMUHOJIOTHIO, TP HEOOXOJMMOCTH IO BHU3yallbHOM OIOpE,
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 3alaHHOW JJIMHBI, CTPOUTH OKPYKHOCTH 3aJaHHOIO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIIOB MPSIMOYTOJIbHUKA, KBajpaTa sl UX
MOCTPOCHUSI, BBIYUCIICHUS IUIOIAAN U IEpUMETpa.

Beluncnare mepuMerp M IUIONMIQ[b KBajpaTa, MNPSMOYTOJbHUKA, QUryp,
COCTAaBJICHHBIX M3 MPSIMOYTOJIBHUKOB, B TOM 4HCIE (QUryp, H300pakKEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaTbCA OCHOBHBIMM METPUYECKUMH E€AMHULIAMH HU3MEPEHUS JIMHBI,
TUTOIIA/IM; BBIPAXATh OJTHU €IMHUIIBI BETMYUHBI Yepe3 Apyrue (Mpyu He0OX0IUMOCTH 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 Y4UEOHBIX JIEUCTBHUIA), TOJIB30BATHCS C€AMHUIIAMHU HU3MEPEHUS
00BbEMa.

Pemiath HecCIOXHBIE 3aJa4yd HAa HM3MEPEHUE T'€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 3aMKUCH YUCTA K IPYTOH.

CpaBHUBaATh U yHOPSAOYUBATH LI€TbIE YHMCA, OOBIKHOBEHHBIC U JI€CATUYHbBIC
IpoOu, CpaBHUBATH YUCJIa OJTHOTO U Pa3HBIX 3HAKOB.

BrimonusaTe apudmeTnyeckre AeHCTBUS C HATYPATIbHBIMH U LEJIBIMHU YHCIAMH,
OOBIKHOBEHHBIMU U JECATUYHBIMU JPOOSIMHU, MOJOKUTETLHBIMU U OTPULATEIBHBIMU
YU CJIAMHU.

BpIuucisaTh 3Ha4EHUs YUCIIOBBIX BBIPAXKEHUM, BBIIIOJIHATh IPUKUAKY U OLIEHKY
pe3ynibTaTa BBIUYMCIEHUMN; BBIMOJHITH MPEeoOpa3oBaHUsI YUCIOBBIX BBIPAXKEHUN Ha
OCHOBE CBOMCTB apu(hMETUUECKHUX JEHCTBUH.

COOTHOCUTH TOUYKY HAa KOOPAMHATHOM MPSMOM C COOTBETCTBYIOLIUM €U YUCIIOM
1 U300pakaTh 4YKClia TOUKAMHU Ha KOOPAMHATHOM MPSIMOM, HAXOIUTh MOAYJIb YHCIIA.

COOTHOCHUTH TOYKHM B IPSIMOYI'OJIBHOM CHUCTEME KOOPAMHAT C KOOpAMHATaMU
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3TOU TOYKH.

OxpyrasTh LieNble 4YKCla W JAeCSITHYHbIe Apodu (mo oOpasily), HaXOAUTh
NpUOIKEHUS YHCETT.

Yucnoewvie u OyKkeeHHbvle 8bIPANHCCHUA

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

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

llonvzo06amucs macumabom, COCTABIATH MPONOPIUU U OTHOLLIEHUS.

Hcnonp3oBaTh OYKBBI JJIsi 0003HAYCHUS YUCEN TPHU 3aITUCH MATEMaTHICCKUX
BBIPDOKEHUN, HAXOAUTh 3HAYCHUSI 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 npocTennme 3a7a4H, CBSI3aHHBIC c OTHOILICHUEM,
MPONOPLUHUOHAIBHOCTBIO BEJIMYMH, MPOIEHTAMH; PENIaTh TPU OCHOBHBIE 33/1a4d Ha
JpOOU U TIPOIICHTHI.

Pemlate 3amaun, copepkaliye 3aBUCHUMOCTH, CBS3bIBAIONINE BEJIIMYUHBIL:
CKOPOCTb, BpEMSl, paCCTOSHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTD; TPOU3BOIUTEILHOCTb,
BpeMs, 00bEMa paboThI, UCTIONB3YS apudMETUUECKHUE IEHCTBUS, OIEHKY, TPUKUIIKY;
MOJIb30BaThCS €IMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BETUYHUH.

CocTaBnsiTh OyKBEHHbBIE BHIPRXKEHUS 10 YCIOBUIO 33J]a4M MIOCIE€ COBMECTHOTO
aHaau3a.

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

[IpencraBnsath HHOOPMAITUIO C TTOMOIIBIO TAOHII, JIMHEMHOW M CTOJIOYATON
JUarpaMM.

Haznaonan zeomempus

[IpuBoauTh TpUMEPHl OOBEKTOB OKPYKAIOIIETO MHUpa, HUMEIIUX (popMy
U3YUYEHHBIX TE€OMETPUYECKUX IIJIOCKUX M TPOCTPAHCTBEHHBIX (QUTYp, NPUMEPHI
PaBHBIX U CUMMETPUYHBIX PUTyp.

N300paxkaTh ¢ MOMOIIBIO ITUPKYJIS, TUHEHKH, TPAaHCTIOPTHPA 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; PAaclO3HABATh HA YEPTEKAX OCTPBIN, IPAMOU, Pa3BEPHYTHIN U TYIIOU 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 TIPSIMOM, IJTMHY IyTH Ha KBaJPAaTHOU CETKE.

Beraucnsate  miuomanbk  (QUTYp, COCTAaBIEHHBIX W3  MPSMOYTOJHHHUKOB,
MCTIOJB30BaTh pa30MeHIE Ha IPSMOYTOIBHHUKH, HA paBHBIC (DUTYPBI, TOCTPAUBAHUE JI0
NpSIMOYTOJIbHUKA;, TI0JH30BAThCSI OCHOBHBIMU E€IMHHUIIAMUA HW3MEPEHHS TUIOIIAIN;
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 TIPSIMOYTOJIBHOTO TMapajuielienuiena, Kyoa, Mmoab30BaThCsS
OCHOBHBIMU €IMHMUIIAMHU U3MEpPeHUs] 00bEMA; BhIpAXKaTh OJHU €IUHUIIBI U3MEPEHUS
00BbEMa yepe3 apyrue (¢ ornopoii Ha CIIPaBOYHYIO0 HH(POPMAIIHUIO).

PemaTe HecHOXHBIE 3a7aud HAa HAXOXJEHHWE TC€OMETPUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYalusiX (Ipu 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
o0pa3oBaHHsl JOHKHO OOecneynBaTh JOCTHXKEHHE CIEIYIOUUX MNpPEeIMETHBIX
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.

[lepexoguth OoT onHOM (OPMBI 3aMHMCH YUCEN K JIPyroil (mpeoOpa3oBbIBATH
JIECSITUUHYIO JpoOb B 0OBIKHOBEHHYO, OOBIKHOBEHHYO
B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO AECCATUUYHYIO ApoOb). CpaBHUBATh U
yIOPSIIOYMBATh pAlIMOHATBHBIC YHCIA.

OKpyrJsTh yncna.

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

BbINOIHATE 1EUCTBUS CO CTENEHAMU C HATYpallbHBIMH MTOKa3aTEsIMHU (C OIIOpOi
Ha CIIPaBOYHYIO HH(OPMAITHIO).

[IpuMeHATh MPU3HAKU JIEIMMOCTH, PA3JIOKEHNE HA MHOKHUTEIHN HATYpaJbHBIX
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quced.

Pemlate mnpocreiiye NpakTUKO-OPUEHTUPOBAHHBIE 33Ja4d, CBS3aHHBIE C
OTHOLIEHWEM  BEJIMYMH,  [PONOPLUUOHAIBHOCTBIO  BEJIMYUH,  IPOLEHTaMU;
MHTEPIPETUPOBATH PE3YJIbTAThl PEIICHUS 337a4 ¢ YYETOM OTPaHUYEHHUI, 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.

BBINIONIHATE yMHOKEHHME OJHOWICHAa HAa MHOIOWIEH W MHOIO4YJIEHa Ha
MHOTOYJIEH, PUMEHATH (DOPMYJIbI KBajJjpaTa CyMMBI U KBaJpaTa pa3HOCTHU (C OMOPOit
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 € HATypajJbHBIMHM IOKa3aTeIsIMU IS
npeoOpa3oBaHus BbIpAXKEHUH (C OOPOI HAa CIPABOYHYIO HH(POPMALIUIO).

Ypasnenua u nepasencmea

Pemate nMHEHHBIE YpaBHEHUS C OJHOW NEPEMEHHOW, NPUMEHsS MpaBUJIa
nepexoaa OT HCXOJHOIO YPaBHEHHUS K PaBHOCWIIBHOMY eMy. IIpoBepATs, siBisieTcs iau
YHUCJIO KOPHEM YPABHEHHS.

Nmetp npencraBiieHrne 0 rpauueckux METo/lax MpU PELIeHUU JIMHEUHBIX
YPaBHEHHM U UX CHUCTEM.

[lonOupaTe mnpuMepbl Nap YHCEN, SBISIOMMUXCA PEIICHUEM JUHEHHOTro
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 IBYMs IEPEMEHHBIMHU, B TOM
yucle rpaguuecku (C onopoy Ha arOpUTM y4eOHBIX JEHCTBUN).

CocraBisaTs (MOciie COBMECTHOTO aHAIN3a) U PelllaTh JMHEHHOE YPABHEHUE WU
CUCTEMY JIMHEWHBIX YPAaBHEHUM 1O YCJIOBHUIO 33Ja4d, WHTEPIPETHUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4y MTOJTyYEHHBIN pe3ynbTar.

Koopounamot u cpagpuxu. @ynkyuu

N300paxxath Ha KOOPJAUHATHON MPSIMOM TOYKU, COOTBETCTBYIOIIUE 3aJIaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI; 3aMMCHIBATh YHUCIOBbIE MPOMEXYTKH Ha
anreOpanyecKkoMm si3bIKe.

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

OnuceiBaTh C MOMOUIBI0 (YHKIMIA H3BECTHbIE 3aBUCHMOCTH MEXKIY
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BEIMYMHAMU (II0 aJIrOPUTMY Y4Y€OHBIX NEHCTBUI): CKOPOCTh, BpEMs, PaCCTOSHUE;
[IeHa, KOJIMYECTBO, CTOUMOCTh; IPOU3BOAUTEIBHOCTD, BpeMsl, 00BEM pabOTHI.
Haxonutb 3HaueHre (DyHKIMH 110 3HAYEHUIO €€ apryMEHTA.
[Tonumate rpaduyeckuii crmocod MpencTaBiICHUs W aHalu3a HHPOpPMAINH,
M3BIIEKATh U UHTEPIPETUPOBATH MH(POPMALIHIO U3 TPa(UKOB peajbHBIX MPOLIECCOB U
3aBUCUMOCTEM.

8 KJIACC

Yucna u eviuucnenusn

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

[IpumeHsATh MNOHATHE apU(PMETUYECKOrO KBAAPATHOIO KOPHSA; HAXOIHTh
KBaJpaTHbIE KOPHH, HUCIIOJb3ys MNPHU HEOOXOAMMOCTH KAaJbKYJSATOP; BBINOIHATH
[pocTelllne NpeoOpa3oBaHUs BBIPAKEHUH, COJEp)KAIUMX KBaJpaTHbIE KOPHH,
HCIIOJIB3Ysl CBOMCTBA KOPHEW.

Hcnonb30BaTh 3amucH OOJIBIIMX M MAJIIX YHUCENI C MOMOIIBIO JECATUYHBIX
npobeit u crenenert uncia 10.

Anzebpauueckue evipasricenus

[IpuMeHATP TOHATHME CTENEHH C LENbIM  [I0KAa3aTelIeM, BBIITOIHATH
npeoOpa3oBaHUs BBIPAKEHUM, COJEpKallMX CTENEeHH C LEeJbIM IoKa3aTenem (c
MCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIIUN).

BBINIONHATE HECHOXKHBIE TOXKIECTBEHHbIE MPEOOpPa30BaHUS PALMOHATIBHBIX
BBIPAKEHUI HA OCHOBE NpaBWJ JEHCTBHUI HAJ MHOIOYJIEHAMHU M anreOpandecKuMu
IpOOSMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIEH HA MHOKHUTEIIH.

[TpumensTh npeoOpa3zoBaHUs BbIPAXXEHUM AJIs PEIICHUs] Pa3IMyYHbIX 33134 U3
MaTE€MaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAJIbHON ITPAKTUKH.

Ypasenenusa u nepasencmea

Pemate nuHeliHble, KBaJpaTHbIE ypaBHEHUS (C MCIOJIb30BAHUEM CIIPABOYHOMN
UHpOpMaIlMU) U palUMOHAJIBHBIE YPAaBHEHMsI, CBOZSIIMECS K HHUM, CHCTEMBbI JIBYX
YPAaBHEHUMU C IByMs IIEPEMEHHBIMM.

[IpoBOANTH IPOCTENUILINE UCCIICAOBAHNS YPABHEHUM U CUCTEM YPABHEHUN, B TOM
qyclie ¢ MPUMEHEHHEM TIpaduuecKux NpeacTaBiIeHUl (ycTaHaBIMBATh, UMEET JIU
YpPaBHEHUE WIM CHCTEMa YPAaBHEHHMH pEUIEHUs, €CIIM MMEET, TO CKOJBKO, M Tp.) C
OTIOPOM Ha aJTOPUTM YYEOHBIX JTEHCTBUH.

[lepexoauTh OT cJOBeCHOM (QOPMYIUPOBKM 3amaund K €€ anredpandeckoin
MOJENU C TIOMOLIBIO COCTABJIEHUS YPABHEHHUS WJIM CHUCTEMBI YpPAaBHEHUHU,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1a4M MTOJTYYEHHBIA PE3YJIbTaT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB i1 CPABHEHUS, OLICHKH; PEIIATh
JIMHEWHBIC HEPABEHCTBA C OJJTHOM MEPEMEHHOM M MX CUCTEMBI; AaBaTh rpaduuecKyro
WJUTIOCTPALIMIO MHOYKECTBA PELICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

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

Crtpouts rpaduKy 3IeMEHTapHBIX QyHKIUM Buga , Y = X%, Yy =x3,y =+x ,y=

k; onmuceiBaTh CBOKCTBA YUCIOBOM (QyHKIIUMH 1O €€ rpaduKy (MpH HEOOXOIMMOCTH C
X

HaIPaBJISIFOIIEH TTOMOIIIBIO).

9 KJIACC

Yucna u eviuucnenusn

CpaBHUBATH U YIOPSAOUUBATH pAllMOHATBHBIE U HPPAIMOHAIILHBIC YUCIIA.

Breinonuate apudmernyueckue ASUCTBUS ¢ pallMOHAIBHBIMUA YUCIaMU, cOUeTast
YCTHbIE M THUCHMEHHBIE MPUEMBI, BBINMOJIHATH BBIUUCICHHUS C HPPAMOHAIBHBIMU
YU CIIAMHU.

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

OKpyrJisiTh  ACHUCTBUTENIbHBIE YHWCIA, BBINOJHATH MPUKHUAKY pe3yJibTara
BBIYUCJICHUI, OLIEHKY YMCJIOBBIX BBIPAYXKEHUI.

Ypasnenua u nepasencmea

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

Pemate mnpocrenmne CUCTEMBl JBYX JIMHEWHBIX YPABHEHUUW C JByMs
NEPEMEHHBIMU U CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE ABJISIETCS
JUHEWHBIM (110 BU3yaJIbHOU omope).

Pemiate mnpocreiiiiie TEKCTOBBIC 3aJaud  alreOpaudeckuM CIocoOoOM ¢
MOMOIIILI0 COCTaBJICHUSI YpPAaBHEHUS WM CHUCTEMBl JIBYX YypaBHEHUU C JAByMS
MepEMEHHBIMH.

[IpoBOANTH MPOCTENIINE NCCIEAOBAHNS YPABHEHUM U CUCTEM YPABHEHUI, B TOM
Yyyclie C NPUMEHEHHEM TIpauuecKux NpeacTaBieHud (ycTaHaBIMBaTh, UMEET JIU
ypaBHEHUE WA CUCTEMa YpaBHEHUH PEIICHUs, €CITH UMEET, TO CKOJIBKO, U TIP.).

Pemare nuHEVHBIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pakaTh
pEelIEHHEe HEPAaBEHCTB HA YMCIIOBOW MPSMOW, 3aMKChIBATh PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemiath cuctembl JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUAIOIINE
KBaJpaTHOE HEPABEHCTBO; U300pakaTh PEIICHUE CHCTEMbl HEPABEHCTB HA YHUCIIOBOM
IPSIMOM, 3aMUCBHIBATh PENIEHUE C IOMOIIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA ITPU PEIICHUH PA3IUYHBIX 3a7a4.

Dynkyuu

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

+b ,y=a® +bx+c,y=x3y= VX, Yy = ;" B 3aBUCHMOCTH OT 3HAUYCHHI
K03 (UIIMEHTOB; OMHUCHIBATH CBOMCTBA (DYHKIIUHA.
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Crtpouth U H300paxaTh CXEeMaTHYECKU TpadUKH KBaAPATUUHBIX (YHKUIUMH,
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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  HUCHOJb30BaHUEM (popmMya N-ro  dwieHa
apu(METHUECKOW M TEOMETPUYECKON Mporpeccruid, CyMMBbI NEpBBIX N wieHOB (C
OIIOPOM Ha CIIPaBOUYHYIO UH(POPMALIHIO).

Pematse 3a1auu, CBsI3aHHBIE C YMCIIOBBIMU I1OCIEA0BATEILHOCTMH, B TOM YUCIIE
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 TeOMETpUUECKIE (GUTYPBI, OMIPEAEIATh UX B3aUMHOE
pacIoIoKEeHUE, M300paxaTh reoMeTpuueckue (UTyphl; BBIIOJIHATH 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 MPHUPOAHBIX OOBEKTOB. Paznuuarh pa3Mepbl 3THUX OOBEKTOB IO
MOPAJIKY BEJTUYHHBI.

CTpouTh YepTEKU K TEOMETPUUECKUM 3aJ1a4aM (C UCIIOIb30BAHUEM CMBICIIOBOM
OTIOPBI: HABOJIAIIME BOIIPOCHI H/WJIH aJTOPUTMa YUEOHBIX ICUCTBHIN).

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

[IpoBOoAUTH  MOKA3aTENbCTBA  HECIOXKHBIX  T'C€OMETPUUYECKHUX  TEOPEM.

[Tonp30BaThCA MPU3HAKAMHU PABEHCTBA MPSAMOYTOJIbHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIUAHBI, MPOBEAEHHON K THIIOTEHY3€ MPSAMOYTOJILHOIO TPEYTOJbHUKA, B
PEIICHNH TEOMETPUUECKHX 3a7a4 (C UCTIOI30BaHUEM 3pUTEITHLHON HATJISTHOCTH W/ UITH
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 3a/1a4axX C MCIOJIb30BAHUEM CYMMBbI YTJIOB TPEYTOJILHUKOB U
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MHOT'OYT'OJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX TMPHU TEPECEUECHUU JBYX
napajlyIeIbHBIX TPSMBIX CEKyIled. Peliars mpakTUYeCcKue 3aaud Ha HaXOXKJICHUE
YIJIOB.

HNmeTh npencTaBieHUE O MOHSATUE T€OMETPUUYECKOTO MECTA TOYEK.

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 OKpYyKHOCTH. OmepupoBaTh Ha 0a30BOM ypOBHE (pakTamu 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 ONEpUpoBaTh Ha 0a30BOM YpOBHE:
KacaTtejabHasi K OKPYXKHOCTH, Te€OpeMa O TNEPIEHIUKYIAPHOCTH KacaTeJIbHOM H
paauyca, MpoBEIEHHOIO K TOYKE KaCaHU.

Nmers mnpencraBieHUE O MNPOCTEUIIUX TEOMETPUUECKUX HEPABEHCTB, HX
MIPAKTUYECKOM CMBICIIE.

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

8 KJIACC

Pacrno3HaBaTh  OCHOBHBIE BHJIbI  YETBHIPEXYTOJBHUKOB, WX  3JIEMEHTHI,
II0JI30BATHCS UX CBOWCTBAMU IPH PEIIEHUH N€OMETPUUYECKUX 3a/1a4.

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

BnaneTs noHsiTMEM CpeHEN JMHUU TPEYTOJIbHUKA U TPANELUH, MPUMEHSTh 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 PEIICHUH HECIOXKHBIX
r€OMETPUYECKHX 3a/1a4.

[Tonb3oBaThess Teopemoit Iludaropa nns pemieHUss TEOMETPUYECKUX U
MPaKTUYECKUX 3a]a4.

Brnagete DNOHATHUSAMM CHHYyCa, KOCHMHYCa M TaHIE€HCa OCTpOro yria
MPSAMOYTOJIBHOIO TpeyrojbHuKa. 110yb30BaThCA 3THMHM MOHATHAMHU Uil PELICHUS
MPAKTUYECKHX 3aj1a4 (py HEOOXOAMMOCTH C OIIOPOM Ha AITOPUTM MpPaBUJIA).

Beraucnsate  (pasnuyHbiME - criocoO0amu) (C OMOpOM HA  CHPABOYHYIO
uH(pOpMAIMIO) IJIOIMIAAb TPEYroJdbHUKA M IUIOMAAM MHOTOYTOJBHBIX (QUTYp
(moNB3yACh, T/I€ HEOOXOAUMO, KAIbKYJIATOPOM). [IpUMEHATh Moy4eHHbIE YMEHUS B
NPAKTUYECKUX 33/1a4ax.

Bianerp NOHATHSMM BOMCAHHOIO M LEHTPAJIbHOIO YIja, HCIOJIb30BaTh
TEOpEeMbl O BIIMCAHHBIX YIJIAX, YTIaX MEXIy XOpJaMu (CEKYIIMMH) U YIJIE MEXKIY
KacaTeIbHOM ¥ XOPAOW NPU PEMIEHNUH MPOCTEUIINX TEOMETPUUECKUX 3a/1a4.
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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 TPUTOHOMETPUUECKUE (PYHKIIUU OCTPBIX YTJIOB, HAXOIUTh C UX TIOMOIIIBIO
pa3IMYHbIE 3JIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJIbHUKA («PELIEHUE MPAMOYTOIbHBIX
TPEYroJIbHUKOBY»). HaXxoauTe (C MOMOIIBIO KaNbKyJIATOpAa) UIMHBI M YVl JUIS
HETa0JIMYHBIX 3HAYECHHH.

[Tonp30BaTbes (opMysiaMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJECTBOM JUII HAXOXKICHUS COOTHOIIEHHH MEXIYy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMM (C OITOPOM HA CIIPABOYHYIO MH(DOPMAIIHIO).

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB U1l HAXOXKJICHHS Pa3IU4HbIX
AJIEMEHTOB TPEYTOJIbHHUKA («PEIICHUE TPEYTOJIbHUKOBY ), IPUMEHATh UX MPU PELICHUU
MPOCTEUILINX T€OMETPUUECKHUX 3a1au.

Bnanets noHaTHsIMEU peoOpa3oBaHusl MOJ00Us, COOTBETCTBEHHBIX 3JIEMEHTOB
1o00HBIX (uryp. [losb30BaThCs CBOMCTBAMHU MMOA0OMS TPOU3BOJIBHBIX (PUTYD, YMETh
BBIUMCIATH JJIMHBL U HAXOAMUTh YIJIbI y TOJOOHBIX QUryp (1o alroputMy y4eOHBIX
nevicreuit). IlpumeHaTh cBolcTBa 1OAO0MS B TPAKTHUYECKUX 3ajadax. YMeETh
OPUBOJUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPYXKAIOLIEM MHpE.

[Tosnp30BaThCA TeOpeMaMHu (IO BU3YyaJIbHOW ONOpE) O MPOU3BEAEHUN OTPE3KOB
XOpA, O TPOU3BEAECHUHN OTPE3KOB CEKYIIHX, O KBaApPaTe KacaTeJIbHOM.

[Tonb3oBaThCAd BEKTOpamMH, MOHUMAaTh WX T'E€OMETPUYECKHA U (DU3NUYECKU
CMBICJI, IPUMEHSTh UX B PELIEHUU T€OMETPUUECKUX U pu3nueckux 3aaad. [[puMeHsTh
CKaJIIpHOE MPOU3BE/ICHUE BEKTOPOB Il HAXOKEHUS JUIMH U YTJIOB.

[Tonbp30BaTHCA METOJOM KOOPJMHAT HA MIIOCKOCTH, TPUMEHSThH €r0 B PEIICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a]au.

Bnanets MOHATUSMH MPAaBUIBHOIO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPY’KHOCTH U PAIMAaHHON MEPHI yIJIa, YMETh BBIYUCIITH IIOIIAAb Kpyra
M ero 4Jacted (c omopoi Ha crpaBouHyr0 HH(popMmaiuio). [IpuMeHsTs mosydyeHHbIE
YMEHUS B IPAKTHUYECKUX 3a/1a4ax.

Haxoguth ocu (WM LEHTPbI) CUMMETpUM (UTYp, NPUMEHATH JABHXKEHUS
IJIOCKOCTH B MPOCTEMIINX CIyYasx.

[IpuMeHATh MONYYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTHh MaTEMATHYECKHUE
MOJIENIU JJIs 33a]1a4 peaibHOU dKU3HU U MPOBOAUTH COOTBETCTBYIOLIUE BBIUMUCICHUS C
OpUMEHEHUEM T0J00MS W TPUTOHOMETPUYECKUX (GYHKUMHA (MONB3YsCh, TJe
HEO0OXO0IUMO, KATBKYJISITOPOM).
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TIJTAHMPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHW S ITPUMEPHOM
PABOYEN ITPOI'PAMMBI KYPCA «BEPOSITHOCTBH 1 CTATUCTHUKA» (ITO
I'OAAM OBYYEHUA)

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

7 KIIACC

Ywurare wuHpOpMaIMIO, TPEACTABJICHHYI0O B TaOJMIaX, HAa JIUarpaMmax;
MPEJCTaBIATh JaHHbIE B BHJAE TaOJMI, CTPOUTH JHArpaMMmbl (CTOJIOMKOBBIC
(cTosiOuaThie) U KPYTroBbI€) IO MACCUBAM 3HAYEHUH (C UCTOJIB30BAHUEM 3PUTEIIBHOM
HaTJISAHOCTH W/WUJIH BepOaIbHOM OMOpPHI).

OnucelBaTh W UHTEPOPETUPOBATH  pEallbHbIE  YHCIOBBIE  JIAHHBIE,
MPE/ICTABJICHHBIE B TAOJINIIAX, HA TMarpaMmax, rpadukax.

OpueHTHPOBATHCS B MOHATUAX U ONEPUPOBATH UMU Ha 0a30BOM YypOBHE:
cpenHee apudMeTuyecKoe, Meana, HauOoJIblllee 1 HaUMEHbIIee 3HaYeHUs, pa3Max.

NmeTp mnpencraBneHue O CIydyalHOM HM3MEHYMBOCTM Ha MpHUMEpaxX ILEH,

(bU3UYECKUX BEJIUYMH, aHTPOTIOMETPUYECKUX JAHHBIX; UMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOMYNUBOCTH.

8 KJIACC

W3Bnekath U mpeoOpa3oBbIBaTh HWH(OpMAILNIO, MNPEACTABICHHYIO B BHUJE
Tabyuil, Auarpamm, rpadukoB; MPEACTABIATh JaHHBIE B BUIEC TaOJHIl, AHArpamM,
rpauKoB.

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

HaxonuTh 4acTOThI YUCIOBBIX 3HAYEHUN U YaCTOTHI COOBITHH, B TOM YHCIIE 110
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 OMBITaX C PABHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMU COOBITUAMH (C MCTIOJIB30BAHUEM 3PUTEIBLHOM HATJISTHOCTH W/WIIH
BepOaIbHOM OTIOPHI).

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

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

HNmeth mpencraBieHue 0 rpauuecKkoM TMPEICTaBICHUE MHOXKECTB M CBS3EH
MEK]ly HUMH J1JIsl OTIMCaHUs MPOLIECCOB U SIBJICHUI, B TOM YHKCJIE NPU PELICHUN 3a]1a4
U3 IPYTUX YYEOHBIX MPEIMETOB U KypCOB.
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9 KVIACC

W3Bnekats 1 npeodpazoBbIBaTh MH(OPMALIMIO, IPEACTABICHHYIO B Pa3IMYHbIX
WMCTOYHUKAX B BUAE TaONHII, JUarpamm, rpauKoB; MPEICTaBIATh JaHHBIC B BUJC
Ta0JIUIL, TUarpaMm, rpauKoB.

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 CPEIHNE 3HAUCHUS U MEPBl PACCEUBAHMUS.

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

HaxoauTbs BepOATHOCTU CIydyalHBIX COOBITHI B HM3YYEHHBIX OMNbBITaX, B TOM
YUCJI€ B OMNbBITaX C PAaBHOBO3MOYKHBIMU JJIEMEHTApPHBIMU COOBITUSMH, B CEPUIX
WCTIBITAHHUM 10 IEPBOI0O YCIIEXA, B CEPUAX UCIIBITAaHUN bepHyIun.

Nmers mnpencraBieHue O CIy4YalHOW BEIMYMHE W O PaCHpeieicHUU
BEPOSATHOCTEM.

NMmeTp mnpenctaBieHWE O 3aKOHE OOJIBIIMX YHCENI KakK O MpPOsBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOM M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIMX YUCET B
IpUpOe U OOIIECTBE.
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TEMATHUYECKOE INTAHMPOBAHUE

Temarnueckoe IUIaHUPOBAHKWE U KOJIMYECTBE YAcCOB, OTBOJMMBIX Ha OCBOCHHME KaXKJI0M TeMbl y4eOHOTo mpeameTa
«MaremaTuKa» aJanTHPOBAHHOW OCHOBHOW 00pa30BaTEIbHOW MPOTpaMMbl OCHOBHOTO OOIIEr0 00pa3oBaHUSA00YyUaIOIIUXCS €
3a7IepKKON MCUXUYECKOTO PAa3BUTHSA, B LIEJIOM COBIAJAIOT C COOTBETCTBYIOIUM pa3leloM pabodell mporpaMMmsbl yuyeOHOTO
npenmMera «Marematrukay 00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOTO o011ero oopazoBanus. [Ipu stom Opranuszanus Bpase cama
BHOCUTb M3MEHEHHs B COJIEpPKaHHWE U pacCHpelelIeHne Y4eOHOro marepuana IO rojaaM oOydeHus, B IOCJIENOBATEIbHOCTD
U3Y4YEHUSI TEM U KOJUYECTBO YACOB HA OCBOCHUE KaXXIOW TEMBI, ONPEACICHHE OPraHU3alMOHHBIX (OpM OOyYEeHHS U T.I.
OOOCHOBaHHOCTb TAHHBIX U3MEHEHUH OMNpenesnsieTcs BbIOpaHHbIM oOpa3oBaTenbHOWopranu3anuei Y MK, nHanBuyanbsHbIMU
NCUXO(PU3NYECKUMH OCOOEHHOCTSIMU KOHKpETHbIX oOydarmmxca ¢ 3[IP, cTeneHpl0 yCBOEHHOCTH HMMH Y4Y€OHBIX TEM,
pEeKOMEHJalUUsAMUA O OTOOPY M ajanTauuy y4eOHOTro MmaTepuana M0 MaTeMaTuKe, NpeACcTaBiIeHHbIMH B [losicHUTENbHOM

3aIICKC.

5 kaacce (He menee 170 u)

HazBanue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE codepiKaHue

OcHoBHbIE BUIbI €ATEJIbLHOCTH 06yqa101unxcn

4acoB)
HarypanbHble Hecaruuynas cucrema cuMclieHUs. PsAn HarypalbHbIX 4ucell.|UuTarb, 3anMcbIBaTh, CPABHUBATHL HATypaJbHbIE YHCIA;
qucaa. deiicrBust ¢ |Harypansusiii 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 YHCIIa

(43 9)

Apudmerndeckue JeHCTBUS C HaTypaJbHBIMU YHCIIaMHU.
CBoiicTBa HyJs NpPHU CJIOKEHHMM W -yMHOXEHUH, CBOMCTBA
€QuHuIBl  Ipu  yMHOXeHuUH.  IlepemecturensHoe u
COYETaTeIbHOE  CBOMCTBA  CJOXKEHMS M YMHOXEHUS,
pacnpeoenumenbHoe C60UCHE0 YMHOICEHUS.

TOYKaMH Ha KOOPJAMHATHOM NPSIMON, HAXOAMTb KOOPJIHWHATHI
TOYKH.

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

Hcnoab30BaTh NPaBHIIO OKPYTJICHHS HATYPAJIbHBIX YHCEN TIPU
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Henumenu u Kpammubie 4YHCIA, pA3TOKEHUE YHCIA Ha
mHOXxHTeH. JleneHnune ¢ 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 apru(METHUECCKHE ICHCTBUS,
Ha JBIKCHUE U TIOKYITKH.

HEOOXOMMOCTH C OTIOPOH Ha aJTOPUTM MPaBHIIA.

BopinoaHaTs apudmerudyeckue AeMCTBUSA C HATypabHBIMU
YKCJIaMU, BBIYMCJIATH 3HAUYEHUS YHUCIIOBBIX BBIPAXKEHUM €O
ckoOkaMu 1 6e3 CKOOOK.

3anuceIBaTh IPOU3BEICHUE B BUJE CTEIICHU, YUTATh CTCIICHH,
HCNO/Ib30BATh TEPMHMHOJIOTHI0 (OCHOBaHME, I10Ka3aTelb),
BBIYMCJIATh 3HAYEHUS] CTENEeHEH Npu HEOOXOAUMOCTH C
BHU3yaJIbHON OIOPOA.

BbINOJHATL NPUKHUAKY M OLEHKY 3HAYEHU YHCIIOBBIX
BBIPQXCHU, NMpeajiaraTb 1 NPUMEHATh NMPUEMBI NPOBEPKH
BBIYMCIICHHI.

Hcnonp30BaTh IIpU  BBIYMCICHUAX MEPEMECTUTENbHOE U
coyeTarejbHOE CBOMCTBA CJOKEHHSI M  YMHOKCHHS,
pacnpedenumenvHoe ceoUCME0 yMHOMceHUs; HOPMYTHPOBATDH
U [pPUMEHATh IpaBWia Npeo0pa3oBaHUsl  YHCJIOBBIX
BbIPAKEHH I HA OCHOBE CBOMCTB apu(pMeTHYECKUX AeHCTBUI
NP HEO0XOAMMOCTH C HANIPABJISAIONIECH TOMOIILIO.
@®opmyaupoBaTh oONpeaeJeHHsl JEIUTeNs M KpaTHoro (c
OIIOPOi1 Ha AITOPUTM IIPABUIIA), HA3BIBATH JICIUTENIN U KPaTHbIE
Ylclia; Paclmo3HABaTh IPOCTbIE M  COCTaBHBIE YHCIIA;
(opMy.IMpPOBATH H NPUMEHATHh MPU3HAKH JI€TUMOCTH Ha 2, 3,
5 9, 10, (c omopoii Ha anrOpUTM TMpaBHUJa); MPUMEHSATH
AJITOPUTM Ppa3JIOKEHUS 4YHCIA Ha IPOCTbIE MHOXHUTEIH;
HAXOMTh OCTATKH OT JIEJICHUS U HEMOJHOE YaCTHOE.
PacnozHaBaTh MCTHHHBIE U JIOXKHBIE BBICKAa3bIBaHUSA O
HaTypaJIbHBIX YUCIIaX, IPUBOANTH MPUMeEPbI U KOHTPIPUMEPHIL,
CTPOUTH BBICKA3bIBAHUS M OTPHUIAHMS BBICKA3bIBAHUU O
CBOICTBaxX HaTypaJIbHBIX YHCEIl C ONIOPOM Ha oOpaserl.

Pemiath TekcTOBBIE 3a7auM  apUPMETUYECKUM CIOCOOOM,
HCNOJIb30BATh 3aBUCHMOCTH MEX]y BEIIMYMHAMHU (CKOPOCTH,
BpEMs, pacCTOSIHUE; 1IeHa, KOJMYECTBO, CTOUMOCTb U JIp.) MpHU
HEOOXOIMMOCTH C UCIIOJIb30BAaHUEM CIIPABOYHOM MH(DOpMAIUK:
aHAJIM3HPOBATH TEKCT 3a7a4u, epegopmMyIupOBaTh YCIOBUE,
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H3BJIEKATH HEOOXOAMMbIE JAHHBIE, YCTAaHABJIHBATH
3aBHCHMOCTH MEXAY BEIMYMHAMHU IPU HEOOXOIMMOCTH C
HAIPABJISAIONIEH ITOMOIIBIO.

MoaenupoBaTh XOJ PEIICHUS 33Jla4d C TMOMOIIBI0 PUCYHKA,
CXEMBI, TAOIUIIBI.

I[IpuBoauTH, pa3dupaTh pa3IMYHBIC
pEeIIeHU TEKCTOBBIX 3a/1a4.

C noMombI0 TEAarora OIEeHUBATh TOJYyYSHHBIA pE3yIIbTaT,
OCyHIECTBJISATH  CaMOKOHTpPOJIb,  TPOBEpsisi  OTBET  Ha
COOTBETCTBUE YCJIOBHIO, HAXOUTh OIITHOKH.

Pewamv 3a0auu ¢ nomowipio nepevopa ecex 603MONCHBIX
6aPUAHMOG.

3HAKOMHTHCS € HCTOPHUE pa3BUTHS apU(PMETUKH.

peuicHud, 3alucu

Harasanasn
reomerpus. JIuHuu

Ha MJI0CKOCTH
(12 u)

Touka, npsimasi, oTpe3ok, Jyd. Jlomanasa. M3mepeHnue ATUHBI
OTpe3Ka, METPUYECKHE EIUMHULBI U3MEPEHUS  JUIMHBIL.
OKpYXHOCTb U KPYT.

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

VYron. Ilpsmon,
W3mepeHue yrios.

OCTpBIM, TYNOW W Pa3BEPHYTHIA YIJIBL

[Tpaktuyeckas padbota «IlocTpoeHne yriaosy.

Pacno3snaBaTh Ha yepTekax, PpHUCYHKaX, ONHUCHIBATD,
UCTIONIB3ySd TEPMHMHOJOTHIO, M H300pa’kaTh C IIOMOIIBIO
YepTEKHBIX ~ MHCTPYMEHTOB  (MPH  HEOOXOJUMOCTH IO

BU3YyaJbHOW OIOpE): TOUKY, MHPSIMYIO, OTPE30K, JIydY, YroJl,
JIOMaHy!0, OKPYKHOCTb.

Pacno3naBaTh, NPUBOAMTH NPUMePbI OOBEKTOB PEAIbLHOTO
MHUpa, UMEIIUX (OpMYy H3YUYEHHBIX (QUIYp, OLEHMBATh HX
JIMHEUHBIE Pa3MEPBL.

Hcnoab30BaTh JIMHENWKY U TPAHCIIOPTUP KaK MHCTPYMEHTBI IS
IIOCTPOECHUS U U3MEPEHUS: U3MEPATH JUIMHY OTPE3Ka, BEINYUHY
yIja; CTPOMTB OTPE30K 3aJaHHOM JUIMHBI, YIOJ, 3aJlaHHON
BEIINYMHBI; OTKJIAAbIBATH LIUPKYJIEM PABHBIE OTPE3KHU, CTPOUTH
OKPY’KHOCTb 33JJaHHOTO pajuyca.

N300paxkarh KOHPUrypallMM TreoMeTpudeckux ¢uryp wus3
OTPE3KOB, OKPYKHOCTEH, HMX 4YacTed Ha HEJIWHOBAaHHOW U
KJIeTyaToil Oymare; mpeajaraTb, ONMHCHIBATH M 00CYXKIATh
CIoco0bl, AJIrOPUTMbI TOCTPOCHUS IIOCIE COBMECTHOI'O
aHaIu3a.

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

Boer4uciasTs JUIMHBI OTPE3KOB, IOMAHBIX.

ITonumare M  HCHOAB30BATh INPH  PpelIeHUH 32724

3aBHCUMOCTH MEX]Yy €IUHUIIAMUA METPUYECKON CHCTEMBI MEp;
3HAKOMHUTBCSI C HEMETPHUUCCKIMHU CHCTEMaMH Mep; BbIPaKaTh
JUIMHY B pa3IMYHbIX €MHULIAX U3MEPEHUS IPH HEOOXOAUMOCTH
C OIIOPOii Ha CHPABOYHYIO HH(POPMALIHIO.

HccaenoBathb Gurypsl u KoHGUTYpalluu, UCHONB3YS HHPPOBHIE

PECYPCHI.

OOLIKHOBEHHEIE
npoou
(48 v)

Hpo6s. IlpaBuibHble M HempaBuibHbBIE Jpobdu. OCHOBHOE
cBoiicTBO ApodOu. CpaBHEHHE IPOOEH.

CrnoxxeHue 1 BhIYMTaHHE OOBIKHOBEHHBIX ApoOeil. CMelaHHas
IpoOb. VYMHOXEHHE U JeJeHHe OOBIKHOBEHHBIX JApo0eii;
B3aUMHO-00paTHBIEC JPOOH.

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

[TpumeHeHne OyKB AJIs 3alMCH MAaTEMaTHUECKUX BBIPAXKEHUH U
IPEIIOKEHU .

MopaeaupoBath B TpaduyUecKoi, NpeaMeTHOW ¢opme, C
MIOMOILIbI0 KOMITBIOTEPA IOHATUS M CBOWMCTBA, CBSI3aHHBIE C
O0OBIKHOBEHHOM JIPOOBIO.

YurtaTh U 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE TPOOH,
Npeaaratb U 00CyKIaTh COCO0bI YIIOPAI0UYNBaHUS APOOECH.
M300paxkars  OObBIKHOBEHHBIE  JOpoOM  TOYKaMHU  Ha
KOOpJMHATHOM  MpsAMOM; HMCHOJB30BATh  KOOPAMHATHYIO
OPSAMYIO JUIsl CPAaBHEHUS JIpOOEH.

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

HCI0JIb30BATh OCHOBHOE CBOMCTBO IpoOM NJsl coKpaujeHus
Opobeu u npusedeHus OpodU K HOBOM)Y 3HAMEHAMENO 8
NPOCMENUUX CLy4asix.

IIpeacraBasaTs 1o oOpa3ily cMemiaHHyi0 JpoOb B BHUIE
HENpPaBWJIbHOM M  BBLAENATH IEJyI0 YacTh 4HCIa U3
HEMpaBUIBHOM Apo0wu.

BbinoaHATs apupmernyeckue AeiicTBUS C OObIKHOBEHHBIMU
IpoOsSMU B TPOCTHIX CIy4asx; HPUMEHSITb CBOMCTBA
apu(MeTUIeCKUX IEeHCTBUH Il palliOHATN3AllUY BHIYHCICHUH.
BbInoTHATH, NPUKHMAKY M OLEHKY pe3ylbTaTa BbIYHMCICHUN;
npeajarathb U NPUMeEHATh NPUEMBI IPOBEPKH BbIYUCIICHUH.

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

Pacno3HaBaTh HUCTUHHBIE U JIOXKHBIC BBICKA3bIBAHUS O JPOOSX,
NPUBOAUTH MPUMeEPbI U KOHTPIIPUMEDPHI.

Pemiars mpocreiilivie TEKCTOBBIE  3aJayd, COJAEpIKAILIME
JIpOOHBIE JAaHHBIE, U 3aJa4l HA HAXOJCOEHUe Yacmu Yenoco u
Yeno2o no e2o0 4acmu, 8blAGIANL UX CXOOCMEA U PA3TUYUA.
MopaenupoBaTh XOJ PELICHUS 33aJa4d C MOMOIIBI0 PUCYHKA,
CXEMBI, TAOJIUIIEI.

IlpuBoauTH, pa3oupaTh, OLEHHBATH PA3JIMYHBIC PEIICHUS,
3alUCH PEIICHUM TEKCTOBBIX 3a7a4 MpU HEOOXOJUMOCTH C
HaIIpaBJIAOIIEH TOMOIIBIO.

C nomMombI0 Meaarora OUEHUBATH TOJYYCHHBIM pe3yJbTar,

TOM 4YHCIC C IIOMOIIBIO

OCYLIeCTBJATHL  CAMOKOHTPOJIb,  IIPOBEpsii ~ OTBET  Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAUTH OLINOKH.
3HAKOMMTBCS ¢ MCTOPHUeEN pa3BUTUS apUPMETUKH.

Harasignas MHoroyronsHukd.  YeTbIpEXYrONBHUK,  NPSIMOYTOJNBHUK, | Pacmo3HaBaTh, H300pakaTh C TIOMOLIbIO  YEPTENKHBIX

reoMeTpus. KBajpar. UHCTPYMEHTOB H OT pYyKH, MOJAEIHpPOBaTh U3 Oymaru

MHOroyrojJbHuKH TpeyronbHUK. MHOT'OYT'OJIbHUKH.

(10 4 [Inomane U nepuMerp NpsAMOYroJIbHUKA U MHOTOYT'OJIbHUKOB, IIpuBoauTH NMpUMepPbI 0OOBEKTOB PEATHLHOTO MHPA, UMEIOIINX
COCTABJIEHHBIX W3 TIPSIMOYTOJBbHUKOB, €IMHUIBI H3MEPEHHS (bopmy  MHOTOyrOMBHHK, NpAMOYrobHIKA, — KBajpata,
rtomazu. TlepuMeTp MHOTOYTOJIbHHKA. TPEYroJIbHUKA, OLIeHUBATh UX JINHEIHBIE pa3MephI.

BbruncasaTs: nNEpUMETp TPEYroJIbHHUKA, MPSMOYTOJbHHKA,

MHOT'OYTOJIbHHUKA; IUIOIAAb MPSMOYToJbHHUKA, KBajapara (Ipu
HE0OXOJIMMOCTH C OMOPOI HAa AITOPUTM yUEOHBIX JEHCTBUIN).
HN300paxars OCTpPOYTOJIbHBIE, MIPSAMOYTOJIbHBIE "
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

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

HccaenoBarb cBoiicTBa INPAMOYTOJIbHUKA, 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;  pa3douBaThb  IpPAMOYIOJIBHUK  Ha  KBaJparsl,
TPEYroJbHUKH; COCTABJAATHL (UTYpHl U3 KBaIpaToB U
HPSIMOYTOJIBHUKOB U HAXOJUTh UX IJIOLIA b, pa30UBaTh (Urypbl
Ha IpSMOYTOJIbHUKH U KBaJIpaThl U HAXOAUTh UX ILIOLIAAb (IIpU
HEO0XO0/IMMOCTH C HaPaBJIAIONIEH TOMOIIBIO).

BeipamxaTh BeIMUMHY IUIOINAJU B Pa3jMYHBIX EIUHULAX
U3MEpPEHUs] METPUYECKONM CHUCTEMBI MEp, HCHO0Jb30BaTh
3aBHCUMOCTH MEXJy METPUYECKUMH E€AUHULAMU U3MEpEHUs
IUIOINAAM IpU HEOOXOJUMOCTH C ONOPOHl Ha CIPaBOYHYIO
nH(pOpMaLUIO.

3HAaKOMHMTBCS € NpPUMeEpPaMH NPHMEHEHHMs IUIOAAN U
IepuMeTpa B NPAKTUYECKMX CUTyauusx. Pemars 3agadyu u3
peanabHOM JKU3HHU, IPU HEOOXOIUMOCTH C ONOPOM Ha allrOPUTM
IIpaBUiIa, 00CYXKIATh Pa3INYHbIE CIOCO0BI PELICHUS 3a7ay.

JlecsiTUUHBIE
apoou
(38 u)

Hecstuunas 3anmuch npodeii. CpaBHEHHE IECATUYHBIX TPOOEH.

JleiicTBus ¢ necATUUHBIMU APOOSMU. OKpyaieHue 0ecamuyHbix
opobelt.

Pemenne TexcToBBIX 3amad, conaepkamux ApoOu. OCHOBHbIE
3a/1a4¥ Ha JpoOu.

IIpeacTraBasATh AECATUUHYIO ApOOb B BHJIE OOBIKHOBEHHOH,
YUTATh W 3alMChIBaTh, CPaBHMBATBL JIECATHYHBIE JpOOH,
npepjaratb M 00CYKAaTh CHOCOOBI  YIOPSAOYMBAHUS
JECSTUYHBIX APOOEH.

N3o0paxath necatnyHble ApoOU TOUYKAMHM Ha KOOPAMHATHOM
IPSAMOM.

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

BbInoaHATL apudpmeTnyeckue JAEUCTBUS C JIECATHUYHBIMU
Ipo0sIMU; BBINOJHATH NPUKHAKY M OLEHKY pe3yibTara
BBIYMCIICHHI.

IIpuMeHsiTh cBoiicTBa apudmMeTHUecKux MACUCTBUM  JUIs
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panMoHANM3aIMN BEIYMCIICHUM.

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

I[IpoBoAUTH HCCIEIOBAHUSI CBOWCTB JICCATUYHBIX APOOCH,
ONUpPasiCh HA YHCIOBBIE HSKCIEPUMEHTHI (B TOM YHCIE C
MOMOIIBIO0 KOMIIBIOTEPA).

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

Pemiats mpocreiiinie TEKCTOBBIE — 3aJayd, COAECpPKAIUE
JIpOOHBIE TaHHBIC, U HA HAXO0JCOEHUE YACTNU YeN020 U Yel020 NO
€20 yacmu; BbIABJSITh HX CXOACTBA U Pa3jnyMs.
MopaeanpoBaTh XOJ PELICHUS 3a/ayd C IOMOIIbIO PUCYHKA,
cxeMmbl, Tabmuupl. Pa30upars pa3iuuHble pPELICHMS, 3allUCU
pELIeHUH TEKCTOBBIX 3a/1a4.

OnepupoBarh IpOOHBIMU YHCIAMHU B PEANbHBIX >KM3HEHHBIX
CUTYaIsX.

C nomMombI0 meaarora OLEHUBATH IOJYYEHHBIM pe3yJbTar,
OCYHIECTBJSATh  CAaMOKOHTPOJb, TPOBEpsisi  OTBET  Ha
COOTBETCTBUE YCIOBHIO, HAXOAUTH OLTHOKH.

3HAKOMHTHCS ¢ MCTOPHUEN pa3BUTHS apUPMETUKH

Harasaanas
reoMeTpus.
Tesna u purypnt
B POCTPAHCTBE
(99)

Mmnocoepannuku. Hzobpasicenue muozcoepannuxos. Mooenu
NPOCMPAHCMBEHHBIX MeJl.

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

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

IIpuBoauTH MpUMepbI 0OBHEKTOB PEATHHOIO0 MUPA, UMEIOIINUX
¢dbopMy MHOTOTpaHHHKA, MPSIMOYTOJILHOTO Iapaiesenuresa,
KyOa.

N300pazkaTh Ky0 Ha KieT4aToil Oymare.

HUccnenoBars CBOMCTBA KyOa, [PSAMOYTOJIBHOTO
napajuleJIenuIe a, MHOTOTPAaHHUKOB, UCIOJB3YSl MOJAEIU IpU
HEOOXOAMMOCTH C HANPABJIAIONIEH TOMOMIBIO.
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Pacno3naBath  pa3BéPTKM KyO0a W mapasuieNenuiena.
MoneaupoBath Ky0 ¥ napajuiesenue] 3 OymMara U npodnx
MaTepHalioB, 10 00pas3ILy.

Haxoauth u3MepeHHs, BBIYMCJASATH IUIOMAAL OBEPXHOCTH;
00BEM Ky0a, MPSMOYTOIBHOTO MapaJUIeNIeuIie/ia C OMOPOol Ha
ATOPUTM YYEOHBIX JICHCTBHI, HCCJI€I0BATh 3aBHCHMOCTb
00béMa Ky0a OT IJTMHBI ero pedpa.

Ha6monaTh W TPOBOAWTH AHAJOTHH MEXIY MOHATUIMU
TUTOIAIM ¥ 00BEMA, TIEPUMETPA | IJIOIIAIN TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIC W JIOXKHBIC BBICKAa3bIBAHHUS O
MHOTOTPaHHHUKAX, MPUBOAUTH NPHUMEPBI ¥ KOHTPIPUMEPHI.
Pemats 3a1aun U3 peasibHOM KU3HH.

IloBTOpPEHME
1 000011IeHHE
(10 u

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

BoruucasaTs 3HaU€HUS BEIPAKEHUM, COJIepKallluX HATypallbHbIe
Yrclia, OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, BBHIOIHATH
npeoOpa3oBaHus YKces MPU HeOOXOIUMOCTH C HAIPABISAIOLIEH
MTOMOUIBIO.

BeiOupars  cmocod cpaBHEHHsS ~ 4YMCENl,  BBIYUCIICHUIA,
NPUMEHATh CBOMCTBA apu(MeTUUYECKUX JIEHCTBUH  AJs
palMOHAIM3ALMKU BEIYMCIICHUN.

OcyniecTBIAATh CAMOKOHTPOJIb BBINOJIHSAEMBIX JEHCTBUA U
CaMOIIPOBEPKY Pe3yJIbTaTa BEIYMCICHUN.

Pemiars mpocreiimme 3agauM U3 PEATbHOM  KHU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHMS ISl pEIICHUS 3a7a4 U3
JIPYTUX y4eOHBIX MPEAMETOB.
Pemiars mpocreiiume 3agaum
CPaBHMBATBL  CHOCOOBI  pEIICHUS
pPalMOHAJIBHBIN €C1OC00.

cnocodamu,
BbIOMpATH

Pa3HbIMH
3aa4H,

6 kiaacc (He meHee 170 u)

54




Ha3zpanue
pa3naesa (TemMbl)
Kypca (4uciio

OcHoBHoOe coepsKkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

4acoB)
HarypaabHbie ApudmeTndeckue ASHCTBHS ¢ MHOTO3HAYHBIMY HATYpPaIbHBIMY | BBIMOJIHATE apudMeTHYeCKHe JeHCTBHSI C MHOTO3HAYHBIMU
ymucsaa yucinaMu. YucinoBble  BBIpAXEHUs, MOPSAOK JCHCTBHI, |HaTypaJlbHbBIMU YHCJIaMH, HAXOAUTh 3HAYEHHS] YHCIIOBBIX
(30 u) UCTIOJIb30BaHue CKOOOK. OKpyTIIeHUE HATYPATbHBIX YHCEI. 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 TPOCTbIE MHOXHUTENU. JlemuMoCTh

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

BBIPOKECHHH, COJEPIKAIIUX CTEICHHU.

BbInoiHATL NPUKHAKY M OLEHKY 3HAYeHUW YHCIOBBIX
BBIPOKECHHH, MPUMEHATH NPUEMBI IPOBEPKM PE3yJIbTaTa.
Hcronp30BaTh TNpH  BBIUKCICHUAX IepeMeCcTHTEeIbHOEe M
coyeTaTrejibHOEe CBOWMCTBA CJIOKEHUSI M  YMHOKEHHUS,
pacnpedenumenbHoe C60UCMEO YMHONCEHUSA OMHOCUMETbHO
Cl10JceHusA, CBOMCTBA apu(PMeTHYECKHX J1eiiCTBHI.
HcciaenoBaTh 4nCI0BbIC 3aKOHOMEPHOCTH, TPOBOIUTHUHCIIOBBIC
IKCIIEPUMEHTHI.

®opmyMpoOBaTH ONpeldeJeHHsl JCIUTENd U KpPaTHOro,
HauOOJBIIEro OOIIEro JEeNUTEIs M HaUMEHBIIEr0o OOIIero
KpaTHOIO, MPOCTOrO0 M COCTaBHOTO YMCEJ; MCHOJb30BaTh 3TH
MOHSTHSI TIPU PELICHUH 3a/1a4 (TP HEOOXOAMMOCTH C OIIOPOH Ha
AJITOPUTM TIPaBUJIA).

IIpuMeHATH AJrOpUTMbI BBIUUCIECHUS HaWOOJBIIETO 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 4YuCEN C 33JaHHBIMH CBOWCTBAMH,
Pacno3HaBaTh BepHbIe M HEBEPHbIE YTBEPKJIEHUS O CBOMCTBAaX
YuCeJ, ONMPOBEPraTh HEBEPHBIC YTBEPKICHUS C TIOMOIIBIO
KOHTPIPUMEPOB.

KoncrpyupoBarh  MaTeMaTH4yecKHe  NpeNJIOKEHHSA  C
MTOMOIIIBIO CBSI30K «H», «HIIN», «ECIH..., TO...» TI0 00pa3ily.
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PemaTh TEKCTOBBIC 3a/1a4H, BKIKOYAIONIUE TOHATUS ICTUMOCTH,
apu(MeTHYECKUM CIOCOOOM, HCIOJIB30BaTh Iepebop Bcex
BO3MOXKHBIX BApUAHTOB C OIMOPOM Ha BOIIPOCHBIH IIJIaH.
MoaenupoBaTh XOJ pEIICHUS 3aJla4d C MOMOIIBIO PHUCYHKA,
CXEMBI, TAOIUIIBI.

[TpuBomuTH, pa3buparh, OICHUBATH Pa3JIUYHbIE PpPelIeHUs,
3aMMCH  pelleHHii TeKCTOBBIX 3aJa4 C HaIpaBJISIOIICH
[TOMOIIEO.

Kputnyecku orieHHBaTh MOJYYeHHBIH pe3yjbTaT, HAXOAUTH
ONIMOKH, OCYIIECTBJISATH CAMOKOHTPOJIb, IPOBEPsisi 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.
IIpumepvl npsmvix 6 npocmpancmee.

Pacno3HaBaTh Ha uepTekax, PHCYHKax clydad B3aWMHOTO
PaCMOIO0KEHUS IBYX MPSMBIX.

HN300paxath ¢ NOMOWIBIO YePTEXKHBIX HMHCTPYMEHTOB
KJIeTyaTol Oymare JBe TMepeceKarolmuecs TMpsMbie, JIBE
napajvieJIbHbIe TPSIMbIE, CTPOUTH MPIMYIO, IEPIICHAUKYISIPHYIO
JAHHOM.

IpuBoauTH NnpUuMepbl napajuieTbHOCTH u
MEePIEHANKYIISIPHOCTH TPSIMBIX B POCTPAHCTBE.

Pacno3naBatb B MHOTOYTOJBHUKAX TMEPHEHIUKYISIPHBIE |
napajiejabHble CTOpoHbl. M300pamkarb MHOTOYTOJIBHUKUA C
napajuieNbHBIMU, IEPICHANKYISIPHBIME CTOPOHAMH O 00pasIry.
Haxoauth paccTostHUE MEXIy IBYMS TOYKaMH, OT TOYKH [0
NpsIMOM, JIMHY NYTH Ha KBaJpaTHOM CETKE, B TOM 4YHUCIE
HCIIONB3Ys ITU(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 YNOPSIAOYMBATH Jpo0OH, BHIOUPATH CHOCOO
CpaBHEHHs Jpobeit.

IIpeacraBasATh JecATUYHbIE APOOM B BHUAE OOBIKHOBEHHBIX
npoOeit 1 OOBIKHOBEHHBIC B BUE JCCATHYHBIX, MCIOJIb30BATH
IKBHBAJIEHTHBbIE NPeICTABJIEHUs] JPOOHBIX YHCEN TpPU HX
CpaBHEHHH, NP BBIYUCICHUIX (IPpU HEOOXOAMMOCTH C
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OtHomenue. Jlenenue B JaHHOM OTHOIIEHUU. Macwmao,
POIOPLHSL.

[Tonsitue mpoueHrta. BerunciaeHue mpoueHTa OT BEJIUYUHBI U
BEJIMUMHBI 110 €€ MPOLICHTY.

Pemiennie TeKCTOBBIX 3aj1a4, COAEPKAIIUX 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  JPOOHM,  BBINOJIHSTH
npeoOpa3zoBanusi J1pobeil, BbLIOMPATh CHOCO0, NPUMEHSITH
cBoiicTBa apuMeTHYECKUX NEHCTBUI IS paluoHAIU3alUN
BBIYMCIICHUM.

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

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

Haxoauth MacmTab 1utaHa, KapThl U BBIYHMCIATH PACCTOSHUS,
MCIIOJNIB3YS MacIITad ¢ OMOPOoil Ha aNTOPUTM YUeOHBIX JACHCTBUM.
OO0BSACHATH, UTO TAKOE MPOIICHT, YIOTPEOJISITH 00OPOTHI PEUU CO
CJIIOBOM «IIPOIICHT». BhIpaskaTh MpOLEHTHI B IPO0SX U IpoOH B
IIPOLIEHTAaX, OTHOIIEHHUE JIBYX BEJIMYHMH B ITPOLIEHTAX.
BbIuMcIATH IPOLEHT OT YKCIIA U YUCIIO O €0 MPOLIEHTY.
OkpyriasaTh 1poOu U MPOILEHTHI, HAXOAUTH MPUOTMHKEHUS YHCET
IIpY HEOOXOIMMOCTH C UCIOIb30BaHUEM BU3yaJIbHOU OMOPHI.
Pematy 3amaum HaA YacTH, TMPOIEHTHI, MPOMOPIUHU, Ha
HaXO0XJIeHUEe Apoou (TIPOIEHTa) OT BETMYMHBI M BETMYHHBI IO €€
npoOu (TporeHTty), npobu (MporeHTa), KOTOPHIA COCTaBISET
onHa BenuuMHa oT apyroi. IlpuBoamTh, paszdupars,
OllEHNBATH PA3JIMYHbIC PEIICHUS, 3aMHCH PEIICHUH TEKCTOBBIX
3a]1a4 MPH HEOOXOMMOCTH C HAPABIISIONIEH 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.

Pacno3naBaTh Ha 4epTekax U M300pakeHUSIX, H300paxkaTh OT
PYKH, CTPOUTH C IOMOILBIO MHCTPYMEHTOB (urypy (oTpesox,
JOMaHyl0, TPEYrOJbHUK, MNPSIMOYTOJIBHUK, OKPYXHOCTb),
CUMMETPUYHYIO JAHHOM OTHOCUTEIBHO MpPSIMOM, TOYKH C
HaIIpaBJAIOIIEH TOMOILBIO.

HaxoauTh npuMepsl CUMMETPUHN B OKPYXKAIOILEM MUPE.
MopaeaupoBath u3 Oymaru 1Be (UTYpBl, CHMMETPUYHBIC
OTHOCHUTEJIBHO MpPSIMOH; KOHCTPYHPOBATh I'€OMETPHUYECKHE
KOH(HUTypaIyu, HCIIOIB3YsS CBOICTBO CHMMETPHH, B TOM YHCIIE C
MOMOILBIO IIU(PPOBBIX PECYPCOB C ONMOPOIl HA AITOPUTM YUEOHBIX
JIEHCTBHI.

Bbipa:xenust
¢ OykBamMu
(6 4)

[TpumeHeHne OYKB IS 3aITMCH MaTEMATUICCKUX BBIPOKEHHUH U
NPEIUIOKEHUH.  Bykeenuvie — 8blpadiceHuss U HUCTOBblE
NOOCMAaHOBKU.

BykBeHHbBIE paBEHCTBA, HAXOXK/ICHHE HEM3BECTHOTO KOMITOHEHTA.
DopMyIIbL.

Hcnonb3oBath OYKBBI 11 0003HAYCHHS YHCEN, MPH 3aIllUCU
MaTeMaTHYECKUX  YTBEPXKICHUH, COCTaBIATh  OyKBEHHBIC
BBIPAXKEHMS 10 YCIOBHIO 3a/1a4u.

HccaenoBarb  HECIIOKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
MCIOJIb30BaTh OYKBBI JJI UX 3aIHCH.

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

3anuceiBaTh ¢popmy.nr: nepumeTpa " IJIOIAIN
MpSIMOYTOJIbHUKA, KBajpaTa; UIMHBI OKPYXHOCTH, IUIOLIAJH
KpyTa; BHINOJIHATH BBIYMCJIEHHUS 110 3TUM (HOpMyJIaM.
CocraBiasstb (pOpMYJIbI, BBIPAXKAIOIINE 3aBUCUMOCTH MEXKAY
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.

M300paxkars Ha HEIWHOBAaHHOW U KJeTdyaroil Oymare c
UCIIOJIb30BaHUEM YEePTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJIBHUKHU C 3aJaHHBIMA CBOWCTBAMMU: C
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HA IJIOCKOCTH
(14 v)

W3mepenue yrioB. Buabl TpeyrojibHUKOB.

Ilepumerp MHoOroyronpHuka. Ilmomans

¢burypel. Dopmysl

nepuMeTpa W IUIOIAgu mnpsiMoyroibHuka. [Ipubmmxénnoe

U3MEpEeHHe IIomaan Guryp.

Ipaxmuueckas paboma «Ilnowaowv kpyeay.

napajvieIbHbIMU, MEPIEHIUKYISIPHBIMUA, PABHBIMH CTOPOHAMH,
OpsIMBIMUA  yIJIaMH W Jp., PAaBHOOEIPEHHBIN TPEYroJbHUK.
IIpennarars U 06Cyk1aTh CIIOCO0bI, AJITOPUTMBI [IOCTPOCHHUSI.
HccnenoBarb, HUCHONB3YyS  OKCIEPUMEHT,  HAOIOJCHUE,
MOJCIIMPOBAaHUE, CBOMCTBA  IIPAMOYIOJIbHUKA,  KBajpara,
pa30buBaTh Ha TPEYTOJIBHUKHU C OMOPOM Ha BOMPOCHBIH TLIaH.
O0ocHOBBIBATBH, ONPOBEPraTh C IOMOIIBIO KOHTPIPHUMEPOB
YTBEPXKICHHUSI O MPSIMOYrOJIbHUKE, KBaJpare, Paclno3HaBaTh
BEpHBIE U HEBEPHBIC YTBEPIKICHHUS.

H3mepsATH M CTPOUTH C OMOIIBIO TPAHCHIOPTUPA YIJIbI, B TOM
YHUCJIE B MHOI'OYI'OJIbHHUKE, CPABHUBATH YIUIBI, PACIHO3HABAThH
OCTpBbIE, MIPSIMbIE, TYIbIE, Pa3BEPHYTHIE YIJIbI.

Pacno3naBathb, M300paxkaTh OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIH,
TYIIOYT'OJIBHBIH, paBHOOEPEHHBIH, PaBHOCTOPOHHUI
TPEYroJibHUKA (TIpU  HEOOXOAMMOCTH C  HCIOJIB30BAaHHEM
BU3YaJIbHOU OMOPHI).

BoruucasTh epuMeTp MHOTOYTOJIbHUKA, IJIOIIAb
MHOTOYT'OJIbHUKA pa30MEeHUEM Ha MPSIMOYTOJbHUKH, HA PaBHbBIE
(burypbl, UCMONIB30BaTh METPUUECKUE SAMHHIIBI U3MEPEHUS
JUTMHBI U TITOIIAIN C OTIOPOM HA aJTOPUTM yU4eOHBIX IEHCTBUA.
Hcnoab3oBath NpuOINKEHHOE M3MEPeHHe [IMH U TI0IAAeH
Ha KjeTdyaroi Oymare, TpUOIMKEHHOE U3MEPEHUE ITUHBI
OKPY’KHOCTH, TUIOLIaJAH Kpyra.

IMoo:xkuTEALHBIE
oTpuuAaTebHbIE
gucIa

(40 v)

[enbie qyucha. Mooynv yucna,

ceomempuueckas

unmepnpemayus mooyas. Hucnosvle npomexcymxu.

[TonoxxutenpHBIE H OTpULATCIIbHBIC

yucna. (CpaBHeHHe

MMOJIOKHUTEJIBHBIX W OTPULATCIIBHBIX YHCCII. ApI/I(bMeTI/I‘—IeCKI/Ie
HeﬁCTBHH C MMOJIOKUTCIIbHBIMU U OTPULATCIBbHBIMUA YU CIIAMHU.

Penrenuie TeKCTOBEIX 3a1a4.

IIpuBoauTL NpUMepPHI HUCHOIB30BAHUS B PEATBHOM KU3HU
MOJIO)KUTEIBHBIX U OTPULIATEIBHBIX YHCEIL.

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

IIpumeHsiTh npaBU/Ia CpPAaBHEHHUS, YNOPSAOYMBATHL IIEJbIC
quCIa; HAX00UNb MOOYIb YUCIA.

®opMyIMpOBaTh NPABWJIA BBIUKCICHUS C TIOJOKUTEIBHBIMU U
OTPULATEIIBHBIMY YHCIaMH, HAXOAUTH 3HAYEHHUS YUCIIOBBIX
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BBIPAYKEHHI, COIEpKALIMNX IEUCTBUSI
C TMOJIOKUTEIbHBIMU W OTPHUIIATEIBHBIMU YHCJIAMU  TPH
HEO0OXOIUMOCTH C OMOPOI HA aNTOPUTM TIPABHIIA.

IIpumeHsATH CBOWCTBA CIOXKEHUS W yYMHOXKEHHUS A
peoOpa3oBaHus CyMM U MTPOU3BEICHUN.

IIpencraBiienne
JTAHHBIX
(6 1)

[IpsaMoyronbHas  cucremMa KOOpPAMHAT HAa  IJIOCKOCTH.
KoopauHnatsl TOUKH Ha IJI0CKOCTH, adciucca U opJuHara.

CronbuaTbie U KPYroBbI€ JHArPaMMBl.

[TpakTnueckas padota «llocTpoenue nuarpammy.

Pemienne  TEKCTOBBIX  3ajad,  COJAEp)KAIIMX  JIAHHBIE,
IIpeJICTaBICHHbIE B TA0IMIIAX U HA JUarpaMmax.

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

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

Harasanas
reoMeTpus.
Durypsl

B IPOCTPAHCTBE
(94)

Ipsimoyzonvueili napannenenuned, KyO, Hpusmd, RUPAMUOQ,
KOHyC,  yumunop, wap u  cgepa.  Hzobpadicenue
NPOCMPAHCMBEHHBIX Quzyp. IIpumepbi pazeépmox
MHO202PAHHUKO8, YUTUHOPA U KOHYCA.

Ilpaxmuueckas paboma «Co3z0anue Mooenet
NPOCMPAHCMBEHHBIX PUSYD».

Ionamue o06véma, eounuyvl uzmeperus o00véma. O0vbEM
NPAMOY20JIbHO20 napaieienunedd, Kyoa, popmynvl 0o6véma.

Pacno3naBarhb Ha yeprexkax, pUCyHKax, ONUCHIBATD IUPAMUY,
IIpU3My, LWIMHIP, KOHYC, IIap, M300paxkaTb HX OT PYKH,
MoO/IeJINpoBaTh U3 Oymaru, MIACTHJIMHA, TMPOBOJIOKU H Jp. C
Harpasisitomed nomonisio. [IpuBoguTH NMpuMepbl 00BHEKTOB
OKPYXKAroIIero MUPa, UMEIOIIUX (OPMBI HA3BAHHBIX TEI.
HUcnoab3oBaTh TEPMHMHOJIOTMIO: BEpIINMHA, peOpo, TpaHb,
OCHOBaHME, BBICOTA, PAIUYC U TUAMETP, Pa3BEPTKA.

N3yuaTh, UCMIONB3ys SKCIEPUMEHT, HAOIIOJEHUE, U3MEPEHHUE,
MOJIEJIMPOBAHUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONMUCHIBATH
CBOMCTBAa Ha3BaHHBIX TCJI, BBIABJIATH CX0ACTBaA U pa3.11[/l‘ll/[$l:
MEXKy TUPAMUZION U TIPU3MOM; MEXIAY HHIMHAPOM, KOHYCOM U
1apoM.

Pacno3HaBath pa3BEPTKU MapajuieNienunena, Kybda, MPHU3MBL,
nmupaMuJbl, KOHyCa, HUJIIMHAPA; KOHCTPYUPOBATHb JAaHHBLIC TCJIa
W3 Ppa3BEPTOK, CO3JaBaTh UX MOJAEIM C HaMpaBIAIOLIEH
MTOMOILBIO.
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Co31aBath MojeJM TIPOCTPAHCTBEHHBIX GuUryp (w3 Oymaru,
IIPOBOJIOKH, TJIACTUIIMHA U JIP.) C OIIOPO Ha aJrOPUTM YUeOHBIX
IECUCTBHUIH.

H3mepsaTh Ha MojeJsiX: JUIMHBI pEOEp MHOTOTPAHHUKOB,
JMaMeTp 1apa.

Boruucasats mno  ¢opmyiaam: 00bEM  IPSIMOYTOJIBHOTO
napajuiefienunena, Kyba; MCHOJb30BaTh €AMHUIIBI U3MEPEHUs
00béMa; BBIYUCIATH OOBEMBI TEJ, COCTAaBICHHBIX U3 KYyOOB,
napajuieJenuIe0B; pemaThb 324244 C peajJbHbIMU JaHHBIMU C
ONOpOM Ha CIIPAaBOYHYIO MH(OMALIHIO.

IHoBTOpEHME,
00001mIEHME,
cHCTeMaTH3alus
(20 u)

[ToBTOpEHNME OCHOBHBIX TMOHSATHH M METOIOB KYpcoB 5 u 6

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

Bor4uciasaTh 3Ha4E€HUS BEIPAKECHUM, COIEPKAIIMX HATypaIbHBIE,
Lenble,  TOJOKUTEJIBbHBIE M OTPULATEIBHBIE  YHUCIA,
OObIKHOBEHHBIE U JIECATUYHbIE  ApOOU,  BBIIOJHATH
npeoOpa3oBaHusl 4YKMCeNd M BBIPAKEHHH NMpU HEOOXOAUMOCTH C
HaIlpaBJIAOIIEH TOMOIIBIO.

Bri0upaTh cnocod cpaBHEHHS YUCEN, BEIUUCICHUN, IPUMEHSITh
cBoiicTBa apudmMeTnuecKkux AeHCTBUH Uil paldOHATIM3ALUU
BBIYMCIICHUM.

Pemiates npocreiime 3a1a4m U3 peaIbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA Ul DPEIICHHUS 3aJad U3 JIpYrux
IIPEAMETOB.

Pemats npocreiimmue 3a5a4u pa3HbIMH CIIOCO0aMH.
OcyuiecTBAATE CAMOKOHTPOJIb BBINOJHAEMBIX JEHCTBUM U
CaMOIIPOBEPKY PE3YJIbTATA BBIYUCICHUM.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (I1I0O 'OJAAM OBYYEHMUS)
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7 kaacc (He menee 102 u)

HasBanmue
pasneia (Tembl)
Kypca (4ucio

OcHoBHOe coepKkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

4acoB)
Yucaa u [ToHsTHE PaIMOHATILHOTO YUCIIA. CucTteMaTH3UPOBATH U 000ralmaTh 3HAHUSI 00 OOBIKHOBEHHBIX
BBIYHCJICHHSI. ApudmeTndeckne AeUCTBUS C PallMOHAIBHBIMU YHCIAMHU. U JICCATUYHBIX JAPOOSX.
PanmoHanbHbIE CpaBHeHUe, yIOPSAIOYNBAHNE PAIMOHAIBHBIX YHCEI. CpaBHUBATBH M YNOPSAA0YUBATH APOOU, MPeoOPa30BBIBAS MIPU
YHCcIa CrermneHb ¢ HaTypalbHBIM MTOKA3aTEJIEM. HEOOXOIUMOCTU  JECSITUYHBIE JpoOM B  OOBIKHOBEHHBIE,
(25 u) Pemenrie OCHOBHBIX 3a7ay 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 JPOOHBIX BbIPAYKEHUM, COIECpKAIINX
OObIKHOBEHHBIE M  JECSATHYHbIE JApOOU: 3aMEHATh IpHU
HEOOXO/JUMOCTH  JECATUYHYIO JApoOb  OOBIKHOBEHHOH U
OOBIKHOBEHHYIO JI€CATUYHON, MPUBOJIUTH BbIpaxeHHe K (opme,
HauOonee yIAOOHOM Ui  BBIUMCIEHHUH, MNpeoOpa3oBbIBATH
JIpOOHBIE BBIPAXKEHHUS HA YMHOXEHHE M JIEJICHUE JEeCATUYHBIX
Ipo0eil K IEHCTBUAM € LENBIMU YUCIaMU (TIpU HEOOXOJMMOCTH C
HaMpaBJIsIONIEi TOMOUIBIO).

IIpuBoauTh 4YMCIOBBIC W OyKBEHHbIC NMPHMEPbI CTEICHU C
HaTypaJIbHbIM IIOKa3aTesieM, OOBSCHSS 3HAU€HHUS OCHOBAHUS
CTETNIEHW M IIO0Ka3aTessl CTENEHW, HaXOAWTh 3HAUYECHMs CTEIEHEH

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 TPU3HAKY JAETUMOCTH, Pa3JI0KEHHS HA MHOXKHUTEIIN
HaTypaJbHbIX YHCET.

Pemates npocreiinye 3a1a4u Ha 4aCTH, IIPOLICHTHI, IIPOIIOPLUH,
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Ha HaXxOXJIeHHe ApoOu (MPOLEHTA) OT BETUYHUHBI M BETMYMNHBI IO
e€ apobu (mporeHTy), 1podu (MporeHTa), KOTOPBIA COCTaBIISET
onHa BenuuuHa ot gapyroi. IlpuBoamTh, pa3zdupars,
OLIEHUBATH PA3NIMYHbIC PEIICHUS, 3allUCU PEIICHUN TEKCTOBBIX
3ajad.

PacniozHaBaThb H 00BSICHATH, ONIMPAsCh HAa ONPEAEIEHUS, IPSIMO
IIPONIOPLIMOHAJIbHBIE U o0paTtHO IIPONOPLUOHAJIbHBIE
3aBHCHUMOCTH MEXIY BEIMUYMHAMU; NPUBOAUTH MPUMeEPbI 3TUX
3aBUCHUMOCTEHl M3 peaJlbHOr0 MHpa, U3 JPYrHMX Y4eOHBIX
MPEIMETOB.

Pemarp npocreiiliiie mMpakKTHKO-OPHEHTHPOBAHHBbIE 3aJa4U
Ha  JpoO0H, TNPOLEHTHI, NpsAMYl0 4 00paTHYIO
NPONOPLUHMOHAIBLHOCTH, IPONOPLMH.

Anredpanyeckue
BbIPaKeHUsl
(27 v)

bykBenHsble BeipakeHus. [lepemennslie. JlomycTumple 3HaYCHUS
nepeMeHHbIX. POpMyIIbL.

[TpeoOpa3oBanue OYKBEHHBIX BBIPAXKEHUH, paCKphITHE CKOOOK
U TIPUBEJIEHUE MOAOOHBIX CllaraéMbIX.

CBolicTBa CTENEHU C HATYpaJIbHbBIM ITOKa3aTeeM.
MHOrousneHsl. Crnoxenue, BBIYMTAHUE, YMHOKECHHE
MHOTOWwICHOB.  DOpMyinbl  COKPAIIEHHOIO  YMHOKEHHS.
Pa3noxeHne MHOrO4IEHOB HA MHOKUTENH.

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

Haxoauth 3HaueHus OyKBEHHBIX BBIPDAKEHHH NPH 3aJaHHBIX
3HAYEHUSAX OYKB; BBITIOJIHITH BEIYUCIIECHUS IO (hopMyiam.
BbInoHATH TpeoOpa3oBaHus LEIOT0 BhIPAKEHHSI B MHOTOUJICH
MIPUBEIEHNEM NOJJOOHBIX ClIaraeéMbIX, PACKPBITUEM CKOOOK.
BbINOJHATL yMHOXXEHUE 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  pasHOCTH  KBaJpaToB, (OopMyl  COKpamEHHOTO
YMHOKEHUS C ONIOPOH Ha CIIPaBOYHYIO HH(OPMALIUIO.
IIpumensite 1peoOpa3oBaHHE MHOTOWIEHOB Ui PpEIICHUS
pa3IMYHBIX 337ad U3 MaTeMaTHKH, CMEXHBIX IPEAMETOB, U3
peaIbHOM MPAKTUKH.

3HAKOMUTBCSA C MCTOPHUEN Pa3BUTHS MATEMATHUKU.
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YpaBHeHust

1 HepaBeHCTBA
(20 v)

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

YpaBHEHMUS,

MIEpEMEHHOM, peleHre JIMHEHHBIX ypaBHEeHUH. Pemenue 3anau

C IIOMOIIBIO YPaBHEHUH.

Jlunetinoe ypasHenue c 08yMs nepemMeHHbIMU U €20 2papuk.
Cucrema 1ByX JUHEHHBIX YPaBHEHUN C IBYMS IIEPEMEHHBIMHU.
Pemenne cuctem ypaBHEHHMH CIIOCOOOM TMOJICTAHOBKH H

CIIOCOOOM CJIOKEHUSL.

Pemarp nuHeiiHOE ypaBHEHUE C OJIHOW MEPEMEHHOM, MPUMEHSIs
NMpaBHJIa [IEpeX0Ja OT UCXOAHOTO YPAaBHEHUS K PABHOCUIIbBHOMY
emy Ooee npocroro Buaa. [IpoBepsiTh, sSBiIsIeTCS JIM KOHKPETHOE
YKCII0O KOPHEM YpaBHEHUS.

IHoa0upars mpumepbl Hap YHCEN, SBISIIOUIUXCS PEIICHHEM
JIMHEWHOIO YPaBHEHUS C IBYMsI [IEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JMHEHHOTO
YpaBHEHUS C JIByMSl IEpPEeMEHHBIMH (MpU HEOOXOIUMOCTHU C
UCTIOJIb30BAHUEM CMBICIIOBOM OMOPBI); TMOJB3YACH TpaduroMm,
NPUBOAUTH IPUMeEPHI PELICHUS YPABHEHUSI.

HaxonuTh pemieHue CHUCTEMbI JBYX JIMHEHHBIX YpaBHEHHH C
JIBYMsI IEPEMEHHBIMU C OIIOPOIl HA AITOPUTM YUE€OHBIX JIEHCTBUM.
CocTaBJsiTh M pemIaTh YPaBHEHUE WM CUCTEMY YPAaBHEHMI 110
YCIIOBUIO 3aJiaud, HWHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3a/1auyd TIOJIyYEHHBIH pE3yJbTaT C ONOpOM Ha
BOITPOCHBIN 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. UTeHne rpaguKoB peabHbIX

3aBUCUMOCTEM.

[Tonstue ¢ynkuuu. I'papux dynkuuu. CBoHCTBA (QYHKIIHIA.

Jluneitnass  ¢ynkuus. Iloctpoenue rpaduxa

dynkmn. 'papuk Gyakaum y = kx + b.

JIMHEUHOU

H3o0paxatb Ha KOOPAMHATHOU IpsAMOI TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpJAMHATaM, JIy4H, OTPE3KH,
MHTEPBAJIbI; 3aIIMCHIBATh UX HA AJIT€OpandecKoM sI3bIKE.
OTMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aJJaHHBIM
KOOpJMHATaM; CTPOUTH TpaUKH HECIOXKHBIX 3aBUCHMOCTEM,
3aJJaHHBIX (QOpMyJIaMH, B TOM YHUCIIE C TOMOIIbI0 HHU(POBBIX
nabopaTopuil.

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

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

Pacno3naBath nuHeiiHyto pyHkuuio Y = kx + b, omucsiBaTh eé
CBOMCTBa B 3aBHCHUMOCTU OT 3Ha4eHUH kodddurmentoB K u b
(pu HEOOXOAMMOCTH C OIIOPOM Ha AITOPUTM MpPaBUIA).
Crpoutsh rpaduku nuHeliHON GyHKInd, QyHKIH Y = KX + b
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Hcnoab3oBaTh nH(POBBIE pecypebl 17 HOCTPOSHUS rpaduKoB
(GYHKIMA ¥ U3y4eHUs UX CBOMCTB.

IIpuBOAUTE IPUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B peajbHbIX
IIpoLeccax U SIBJICHUSX.

IloBTOpPEHME
U 00001IeHuE
(6 1)

[ToBTOpEHNE OCHOBHBIX MOHATHI U METOAOB Kypca / Kiacca,

000011IeHE 3HAHUHA.

BeriOuparb, mnpuUMeHATH CHOCOOBI  CpPAaBHEHMS  YHUCE,
BBIYMCIICHUH,  TpeoOpa3oBaHUW  BBIPAKECHHH,  peIICHUS
YpaBHEHU TTPU HEOOXOJMMOCTH C HATIPABJISIOIICH TTOMOIIIBIO.
OcyumecTBIAATh CAMOKOHTPOJIb BBINOJHAEMbIX JEUCTBUM U
CaMOIIPOBEPKY pe3ysbTaTa BBIYMCICHUHN, MpPeoOpa3oBaHUM,
MOCTPOCHUH.

Pemath npocreiinmme 3aJa4u U3 peaabHON )KU3HU, IPUMEHATH
MaTeMaTH4YecKHe 3HAHUA I DPEIICHUs 3aJad U3 JIPYrux
MPEIMETOB.

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

8 kiacc (He menee 102 )

Ha3Banue
pa3aena (TemMbl)
Kypca (4uci10

OcHoBHOe cofepsKaHue

OcHoOBHBIE BU/IbI 1eITEJIbHOCTH 00y4YAKOIIHUXCS

4acoB)
Yucna u KBanpatHslit KopeHb U3 uncna. Ilonamue ob uppayuonanvrom | @opMyJIMpoBaTh onpeaeaeHue KBaJpaTHOIO KOPHS U3 4HCHa,
BbIYHCJICHHS. yucne. [lecamuunvle npubIUMCEHUS UPPAYUOHATILHBIX YUCEL. apu(METUYECKOTO KBaJIPaTHOTO KOPHS MPU HEOOXOIUMOCTH C
KBanparnsie Heticmeumenvnvie uucna. CpasHenue 0elicmeumenshsbix Yucesl. | BU3yaabHON OIMOPOH.

KOPHHU

Apudmernueckuil KBaapaTHBIN KOPEHb.

IIpumeHsITH onepalyio M3BJIECUYEHUS KBAJpPAaTHOTO KOPHS U3
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(15 u) YpaBHeHuE Buja X° = a. YHCIia, HCHOJb3YS MPU HEOOXOUMOCTH KAJIbKYJISTOP.
CaoiicTBa apudMeTHIeCKuX KBaJIpaTHBIX KOpHEH. |OueHMBaTh  KBaJpaTHble KOPHM LEJIBIMH  YHCIAMH U
[IpeoOpa3oBaHue  YHUCIOBBIX  BBIPAKEHUH,  COJEPIKAIIUX | IECATUYHBIMU IPOOSIMH.
KBaJpaTHBIC KOPHHU. CpaBHuBaTL M YNOPSAAOYMBATH  palMOHAJbHBIE U
MPpaLMOHATIbHBIE YKCIIA, 3alIMCAaHHbIE C TIOMOIIBIO KBaJPAaTHBIX
KOpHEH NMpH HE0OXOAUMOCTH C HANPABJISIOIIEH TOMOIIBIO.
HUccaenoBars ypaBHEHHE X2 = d, HAXOAUThb TOYHBIE U
npuOIKEHHBIE KOpHH pu & > 0.
HccaenoBarb cBOMCTBA KBaJpPaTHBIX KOpPHEHW, MPOBOAS
YUCJIOBBIE SKCIIEPUMEHTHI C HCIOJIb30BAaHUEM KaJbKYJIATOpPA
(KoMTIBIOTEPA).
IlpumenaTs cBoOiicTBA apu(MeTHYECKMX KOpHe#ll s
npeodpPa3oBaHUA BbIPAKEHUI.
BbinosHATL mpocreiimme 1npeoOpa3oBaHUsl  BBIPAXKECHMUI,
CoJiepKalluX KBaJpaTHble KOPHU. BbIpakaThb HepeMEHHBbIE U3
reOMETPUUECKUX M (PU3NYECKUX (POpMYI MPH HEOOXOIAUMOCTH C
OIIOpPOH Ha IPABUIIO.
BorunciasaTs 3Ha4eHHUs BBIPAXKECHUMN, COJEPKAINX KBaJpaTHbIE
KOpPHH, UCHOJIBb3Ys IPU HEOOXOAUMOCTH KaJIbKYJISATOP.
Hcnonb3oBare B X04e pelIeHUs 3a7ad  dJIEMEHTapHbIE
MIPEJICTABICHUSI, CBSI3aHHBIE C TNPUOIMKEHHBIMU 3HAUYECHUSMU
BEJIMYMH.
3HAKOMUTHCA C UICTOPUEN PAa3BUTHS MAaTEeMATHKH.
Yucna u Crenens ¢ nenbM nokasareneM. CTaHnapTHas 3anuch yucia. | @opMyJIMpoBaTh OnpeiesieHHe CTEIEHH C LIeJIbIM IToKa3aTelleM
BbIYMCJICHUS. Pa3mepsl 00bEKTOB OKpYIKaIOIMIEero Mupa (0T JIEMEHTAPHBIX (Tipu HEOOXOUMOCTH 1O BU3YaJILHOM OTIOpe).
Crenennb YaCTHI] 10 KOCMUYECKHX OOBEKTOB), JITUTENBHOCTh IporieccoB | [IpeacTaBasiTh 3anuch OOJIBIINX U MAJIBIX YUCEI B CTAaHIaPTHOM
¢ LeJIBIM B OKPY’KarOIIIEM MHpE. Bujge. CpaBHUBATB 4YnClIa M BEJIMYMHBI, 3alUCaHHBIE C
noKasareJyem CBOIICTBA CTENEHU C LIEJIBIM TOKA3aTEIIEM. HCIIOJIb30BaHuEM crerneHu 10.
(7 ) HUcnoab3oBarh 3amMch 4YHMCEI B CTAHAAPTHOM BHUJAE IS

BBIPQXXEHHUS pPa3MEepOB OOBEKTOB, NIUTEILHOCTH IMPOIIECCOB B
OKPY’KaIOIIEM MUDE.
D®opMyIHPOBATH, 3aANMUCHIBATH B CUMBOJIMYECKOi (opme u
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WIIJTIOCTPHPOBATL IIPUMEpPaAMHU CBOMCTBAa CTEIICHU C O CJIbIM

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

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

Aareopanuyeckne |KBagparueii TpéxwieH. PasinokeHne KBaapaTHOro TpéxdicHa | PacmosHaBaTth — KBaJpaTHBIM — TPEXUYJIEH,  YCTaHaBJIMBATb

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

KBaaparusbrii PackiaabiBaTh Ha MHOKHMTENM KBAJPAaTHBIM TPEXWIEH C

TPEX4iIeH HEOTPULIATENIbHBIM JUCKPUMUHAHTOM IpU HEOOXOAUMOCTH C

(54) OIIOPOU Ha AJIITOPUTM ITPaBUIIA.

Aareopaunyeckue | AnreOpamdeckast ApoOb. [lomycTrMBble 3HaUEeHUS IEPEMEHHBIX, | 3anuchbIBaTh areOpanyeckue Boipaxkenus. HaxoauThb o6nacth

BbIPasKeHUSI. BXOJIALINX B anredpandeckue BoipakeHuss. OCHOBHOE CBOMCTBO | ONIPEAETIEHUS PAllMOHAIEHOTO BBIPAKEHUS.

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

Apodb CrnoxeHue, BBIYUTAHUE, YMHOXEHHE " JIeNIeHHE | IpoOU, B TOM YHCIIE C TOMOIIBIO KaIbKYJIATOpA.

(154) anreOpanyeckux ApoGeil. I[IpeoOpazoBanue BblpakeHuil, | @OpMyYJIHPOBATH OCHOBHOE CBOMCTBO alireOpanveckoit 1poou u

cojiepxanux anredbpanyeckue 1poou. NPUMEHSATh €ro I IpeoOpa3oBaHus APOOEH.

BbInoHATL fAeiicTBUSI ¢ ainreOpanyecKuMu ApoOsSMH IpU
HEOOXOIUMOCTH ¢ Hampasisoomed nomouibio. IlpuMensaTs
npeoOpa3oBaHus BBIpAXEHUN JUIs pelleHus 3aaad. Beipakathb
nepeMeHHble 13 GopMmyn (PU3NYECKUX, TE€OMETPUUYECKHX,
OINHUCHIBAIONINX OBITOBBIE CHUTYAIlMH) NPH HEOOXOAUMOCTH C
HaITpaBJISAOIIEH TOMOIIIBIO.

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

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

KBaaparnbie Pemienue ypaBHeHHi, cBOAALIMXCS K KBaApaTHBIM. [IpocTeiinie | pemiaTh KBagpaTHble YPaBHEHUsI — TIOJHBIE U HETOJHBIE (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, CBOSIINECS K KBAJPAaTHBIM, C MTOMOUIBIO
peoOpa3oBaHUll i 3aMEHOM IEPEMEHHOM € OMOPOI Ha aNTOPUTM
npaBuia.

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

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

Pemats TekcTOBBIE 3aJayM  aNreOpPanvdecKUM CIIOCOOOM:
NEPEXOANTh OT CIIOBECHOW (OPMYIHMPOBKH YCIOBHUS 3aJaud K
anreObpanveckod MOJENTH MyTEM COCTaBICHHS ypaBHEHHS (TpU
HEOOXOJMMOCTH €  HampaBJSIOMIEH  IMOMOMIBIO);  peliaTh
COCTaBIICHHOE YpaBHEHUE; HHTEPIIPETUPOBATH PE3ybTaT.
3HAKOMUTHCS C UCTOPUEH Pa3BUTHS anreOph.

YpaBHeHust JluHeliHOE ypaBHEHHE C JBYMS IEPEeMEHHBIMH, €ro Tpaduk,| Pacmo3HaBaTh JIMHEHHbBIC ypaBHEHHS C JIBYMSI IEPEMEHHBIMHU.
U HepaBeHCTBA. MIpUMEPHI PEIICHHUS] YPABHEHUM B IIEJIBIX YHCTIAX. Crpouthb rpaduKyd JHUHEWHBIX YypaBHEHUH, B TOM YHCIE
Cucremsl Pemenune cuctem ByX JIMHEHHBIX YpaBHCHHWHA C JBYMsI|HCHOJIB3ysi HUGpoBbIe pecypcbl (P HEOOXOJUMOCTH C
ypaBHEeHU NEpEMEHHBIMH. [IpUMephl PEIICHUsT CHCTEM HEIMHEHHBIX | OOPON Ha aITOPUTM YUEOHBIX NEHCTBHM).
(13 u) YpaBHEHUH C IBYMs IEPEMEHHBIMH. Pazimyare napansienpHble U MEPECEKAOIIMECS MPSIMBIE 110 UX
I'paguueckass  ummepnpemayus  ypaeuenus ¢  08YMs|ypPaBHCHUIM.
NnepemMeHHbIMU U CUCTNEM YPABHEHUL C 08YMS NePEeMEeHHbLMU. Pemiars cucrembl JAByX JIMHEHHBIX YPaBHEHUH C JBYMs
Pelienne TeKCTOBBIX 3a7a4 € IOMOLIBIO CUCTEM YPAaBHEHUM. IIEPEMEHHBIMU MOJICTAHOBKOM U CIIOKEHUEM.
Pemars mpocreiiye cucTeMsl, B KOTOPBIX OJHO U3 YPABHEHUM
HE SIBIIACTCS JIMHEWHBIM MPU HEOOXOAMMOCTH C HAIPaBIISIOMICH
IIOMOIIBIO.
Ilpueooumsv  zpagpuueckyro  unmepnpemayuio  peuieHus
VPasHeHust ¢ 08YyMsl NePeMeHHbIMU U CUCTEM YPAGHEHULL C 08YMs
nepemeHHbLMU.
Pemiath TeKCTOBBIE 321241 aJITeOpanyecKuM CIIOCOOOM.
YpaBHeHus UucnoBble HEPABEHCTBA U UX CBOWCTBA. DopMyIMPOBATH CBOJiCTBA YU CIOBBIX HEPABEHCTB,

U HEpaBEeHCTBA.

HepasenctBo ¢ oaHOM niepeMeHHou. JInHeliHble HEpaBEHCTBA C

WUTIOCTPUPOBATh UX HA KOOPAMHATHOMN MIPSMOM.
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HepaBeHncTBa OJTHOW TepeMeHHON M ux pemieHue. CHCTEMBbl JHMHEHHBIX IIpuMeHATH CBOICTBA HEPABEHCTB B XO/I€ PELICHUS 3a/1a4.
(12 v) HEPaBEHCTB C OJHOW IMEPEMEHHOM U UX pELICHUE. Pemiats, uHElHBIE HEPABEHCTBA C OJHOW TIEPEMEHHOM,
N300pakeHne pelieHus JMHEHHOTO0 HEPAaBEHCTBA U X CHUCTEM | U300pakaTh pelIeHNe HEPABEHCTBA HA YMCIOBON IMPSAMOIL.
Ha YMCJIOBOM MPAMOI. PemaTh cucteMbl TMHEHHBIX HEPABEHCTB, N300pakaTh peIICHUE

CHCTEMBI HEPAaBEHCTB Ha YHCIOBOM MPSIMOI MPH HEOOXOAUMOCTH
C BU3yaJIbHON OIIOPOM.

DYyHKIHH. [Tonstue ¢ynkiuu. O61aCTh ONpPENENEHUS U MHOKECTBO Hcnonb3oBath  QYHKIMOHAIBHYIO  TEPMHHOJIOTHI0 W

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

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

(5 9) rpaduke. HEOOXOJMMOCTH HCIIOJIb30BaTh KAJBKYISTOP); COCTABJISATH
Ta0JIMIbI 3HAYeHUH HYHKIHH.
CTpouthb no ToukaM rpadpukn GyHKIIHIA.
OnuceiBaTh CBOICTBa (YHKINU HA OCHOBE €€ rpauuecKoro
NpeJICTaBiICHUsT MpH  HEOOXOJUMOCTH C  HalpaBIAIOIIeH
MTOMOIIBIO.
Hcnoab3oBaTh  QYHKUMOHAJIbHYIO  TEPMHUHOJOTMI0O M
CHMBOJIHKY.
HccaenoBarh mnpumepbl TpadUKOB, OTpPAKAIOIIUX peaTbHbIE
nporecckl W siBieHus. IIpUBOIMTH NMPUMeEPHI TIPOIECCOB U
SIBJICHUH C 3a/laHHBIMU CBOIMCTBaMHU.
Hcnoab30BaTh KOMIBIOTEPHBIE MPOrPaMMBI [Tl TIOCTPOCHUS
rpadukoB QyHKIUN U U3y4YEHUS] X CBOHCTB

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

YucJioBble rpaduKoB PYHKINH, OTpaXKarOIIKUX peabHbIe MPOLIECCHI. paccMaTpUBaEMbIX BEJIMUUH 110 3HAUYSHHIO JIPYTOi.

bynxuun DyHKIUH, OIIMCBHIBAIOIINE NIPAMYIO 51 00paTHyIO | B HEeClOXHBIX Clydasx BbIpa:KaTh (OpMYJ0i 3aBHCHMOCTH

(9 9) IPOMOPLHUOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. [unepbona. | Mexay BeTHIYHMHAMHU.

I'paduk pyskmEm Yy = X°.
Oynkmuu y = X2,y = X3,y = /x,y = ’f; 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 Ul PELICHUS U UCCIICIOBAHUS YPABHEHUH U
CUCTEM YpaBHEHUM.

I[IpumensTe MudpPoBLIE pecypchl s MOCTPOSHUS TpadUKOB

byHKINH.

IToBTOpPEHME
u 00001IeHue
(6 )

HOBTOpeHI/IC OCHOBHBIX MOHSITHM M METOIOB KYypCOB 7 u8

KJIaccoB, 0000IIeHEe 3HAHUH.

IIpumeHsiTE CcHOCOOBI  CpaBHEHUS 4YMCEJl, BBIYUCICHUH,
peoOpa3oBaHUi BBIPAKECHHM, PEIICHUS] YPABHEHHUIA.
OcyuiecTBAATE CAMOKOHTPOJIb BBIINOJHAECMBIX JEHCTBUM U
CaMONPOBEPKY pe3ysibTaTa BBIYUCIICHHUH, MpeoOpa3oBaHUil,
MOCTPOCHUH.

Pemiatp 3agaum M3 peaJbHOM KU3HHM, TNPHMEHATH
MaTeMaTUYeCKUe 3HAHUS U1 pelIeHus 3adad U3 JApYyrux
MIPEAMETOB.

Pemath TekcTOBBIC 32]a4H, CPAaBHUBAThH, BBIOMPATH CIOCOOBI
pelieHus 3a1a4u.

9 kmacc (#e menee 102 u)

HazBanue
pa3aena (TemMmbl)
Kypca (4uci10

OcHoBHOE coaep:xaHue

OcHOBHbIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCH

4acoB)
Yucnan PauyonanbHble 4MCIIa, uppayuoHaibHvie 4ucia, KoweuHvle u|Pa3BMBaThL TMpeacTaBJIeHHMsl O YWCIaX: OT MHOXECTBa
BbIYMCJICHHS. beckoHeuHvle Odecsimuutble opoou. MHooicecmeo | HaTypaJdbHBIX YMCEN 10 MHOXKECTBA JIEWCTBUTEIIbHBIX 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 uv) coomeemcmaue MexHcoy MHONCECMEOM OeUCMBUMENbHBIX Yucel | IPUMEHATb  JICCSITUYHbIC TPUOIMKCHUST pPAlMOHAJBHBIX |
U MHOICECMBOM MOYEK KOOPOUHAMHOU NPAMOIU. UPPALMOHAIILHBIX YHCEN.
Cpasnenue  OelicmeumenvbHvlX — uucel,  apugpmemuueckue|3anucvléams, cpasnueamp u ynopsaoouueamao
oeticmeust ¢ 0eticmeumenbHbIMU YUCTAMU. OeticmeumenvHvle YUCa.
[pubnmxEHHOE 3HAYEHUE BEINYHUHBI, TOUHOCTh IPUOIMKEHUS. | BBINOJIHATL, coYeTas YCTHbIE M IHChMCHHBIC IPUEMBI,
Oxpyrnenne wuucen. Ilpukniaka ©  OLEHKAa pPE3yJabTaToOB|apupMeTHyecKHe [eHCTBHA C pPALUOHAIBHBIMH YHCIAMHU;
BBIUHCIICHU. HAXOAMTh 3HAYCHUS CTENEHEH C LEeNbIMU IOKa3aTeNIMU U
KOPHEW; BBIYMCIATH 3HAUCHHS] YUCIIOBBIX BBIPAKCHUM.
IMosyunTs mnpeacTraBjieHHe O 3HAYUMOCTU JIEHCTBUTEJIbHBIX
qucell B IPAKTUYECKOM EATEIBHOCTH YEI0BEKa.
AHaJIM3MPOBATh U JeJaTh BBIBOABI (IIOCJIE COBMECTHOIO
aHaJIN3a) O TOYHOCTU MNPUOJIMKEHHS AEHCTBUTEIBHOIO 4HCIa
IIPY PELICHUN 3a7ay.
OxkpyriasiTh JEMCTBUTEIbHBIE YMCIIA, BBHINOJIHATH NPUKHIAKY
pe3ynbpTaTa  BBIYHMCICHHUNM, OLEHKY 3HAYEHUHM YHUCIOBBIX
BBIPKEHUM.
3HAKOMUTHCA C UICTOPUEN PA3BHTHS MAaTEeMAaTHKH.
YpaBHeHus JInneitHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOISIIUXCS K OcBanBaTh, 3allOMMHATL W MNPUMEHATH TIpaduyecKue
U HepaBeHCTBA. JMHENHBIM. MeTOAbI IIPU PELIECHUM YpPAaBHEHUM, HEPABEHCTB U HUX CUCTEM
YpaBHeHust KBanpatHoe ypaBHeHue. PemieHue ypaBHeHMi, CBOASIIMXCS |(IpU HEOOXOAMMOCTH C OHNOpPOM HA QJIrOPUTM y4eOHBIX
¢ OJIHOI K KBaJpaTHbIM. bUKBapaTHBIE ypaBHEHUS. JeNCTBUN).
nepeMeHHOH Ilpumepvr  pewenus ypasnenuii mpemveu u uemeépmoti | PacmosHaBaTth 1eible U APOOHBIE YPaBHEHHUS.
(14 v) cmeneHel pasnodceHuem Ha MHONCUMENU. Pemath JiMHeiiHbIe W KBaJpaTHbIe YPABHEHHUS, YPaBHEHUS,
Pemtenune 1poOGHO-palOHAIBHBIX YPABHEHUIA. CBOJSIIMECS K HHUM, TMpocTellne ApoOHO-palMOHATIBLHBIC
Pemenne TeKCTOBBIX 3a7a4 ajireOpandeckuM METOJIOM. YpaBHEHHSI.
IIpennaraTs BO3MOXKHBIE CIIOCOOBI PEIICHUs TEKCTOBBIX 3ajad,
o0cy:kI1aTb HMX M PpelaTb TEKCTOBbIE 3aJaud pa3HbIMU
crocobamu.
3HAKOMHTBCS ¢ MCTOPUEH pa3BUTHS MAaTEMAaTHKU
YpaBHeHus JluneitHoe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €ro rpa@uk. | OcBauBaTh M MPUMEHSITh IPUEMBI PEIICHUS CUCTEMBI JIBYX

U HEpaBeHCTBA.

CucreMa qByX JIMHEHHBIX YPABHEHUN C ABYMS TIEPEMEHHBIMU U

JUHEHHBIX YpaBHEHUH C ABYMS NEPEMEHHBIMHU U CUCTEMBI ABYX
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CucreMbl

eé peuleHue. Pemenue cucrteM IByX ypaBHEHMi, OJHO U3

YPaBHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBIISETCS JIMHEHHBIM

YPaBHeHUi KOTOPBIX JINHEWHOE, a IPyroe — BTOPON CTEIEHH. (o BU3yaJIbHOM omope).
(14 g) ['padmyeckas HHTEpIpETALIUS CUCTEMBI YPABHEHUH C IBYMSI Hcnoan3oBath (QyHKIMOHATBHO-TpaQUUECKUE TPEICTABICHUS
[IEPEMEHHBIMHU. JUTS pellieHUsl M MccileI0BAHUSI YPABHEHUI U CHCTEM.
Pemenne TekcToBBIX 3a7ja4 aJIreOpandeckiuM CriocoOOM. AHAJIM3MPOBATH TEKCTHI 32124, pelIaTh UX alreOpandecKum
CrocoO0OM: MepexoaUuTh OT CJIOBECHON (OPMYITUPOBKH YCIOBUS
3a7auu K anreOpanyeckoil MoJeNnu MyTEM COCTABICHHUS CUCTEMBI
YpaBHEHHUI; pellaThb COCTaBICHHYIO CHCTEMY YpaBHEHU;
HHTEPNPETHUPOBATH PE3yJIbTAT.
3HAKOMUTBCS ¢ UCTOPUEH Pa3BUTUS MATEMATHKHU
YpaBHeHnust YucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anucbiBaTh, MOHHUMATb, WHTEPNPETHPOBATH
U HepaBeHCTBA. Jlunelinble HEPABEHCTBA C OJTHOM NEPEMEHHOM U UX PEIICHUE. |HEPaBEHCTBA; UCIIOIB30BaTh CHMBOJIUKY U TEPMUHOJIOTHIO.
HepaBencrBa CucreMbl JTMHEMHBIX HEPABEHCTB C OJHOW MEPEMEHHON U uX | BbIMOJIHATH npeoOpa3oBaHs HEPABEHCTB, HCMOJIB30BATH IS
(16 4) pelieHue. npeoOpa30BaHMs CBOWCTBA YMCIOBBIX HEPABEHCTB.
KBaapaTHble HEPaBEHCTBA U UX PEIICHUE. Pacno3naBaTth nTUHEIHbBIC U KBaIpaTHbIC HEPABEHCTBA.
I'paguueckas uHTeprpeTanusi HEPaBEHCTB W  cHUcTeM |Pemiatp  JMHEHHBIE HEPAaBEHCTBA, CHUCTEMbI  JIMHEHHBIX
HEPaBEHCTB C JBYMS IEPEMEHHBIMHU. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIITUX KBAJIpaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYAKAATh MTOJIYYCHHBIE PEIICHUS.
N300paxkaTh perieHne HEPABEHCTBA M CHUCTEMBI HEPABEHCTB Ha
YUCJIOBOM TNPSIMOM, 3alMCBIBATH pPEHIEHUE C TOMOIIbIO
CHUMBOJIOB.
Pemath KkBajpaTHbIE HEPABEHCTBA, HCIONB3Ys TpaduyecKkue
MIPEJICTaBICHHUS.
OcBanBaTh W NPHUMEHATh HEPABEHCTBA I[PU PELIECHUU
Pa3IMYHBIX 3a/1a4, B TOM YHUCJIE€ 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 HATYPAIbHBIME TIOKa3aTesIMA 2 U 3, UX
rpaduKu ¥ CBOWCTBA.
I'paduku pynxumit: y =kx,y = kx + b,,y = ax?,y = ax®y

:\/gay :%

TIockocTu rpadukoB GyHKmid Buga: y = kx,y = kx + b,,y =

ax®, y = ax,

Y = VX, Y = — B 3aBHCHMOCTH OT 3Ha4Y€HUH K0P HUIMEHTOB;
X

OIHUCBIBATL UX CBOMCTBA.
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Pacno3HaBaTh KBaIpaTHUHYIO (QYHKITUIO TIO0 (hopMyIie.
I[IpuBoauTh, mnNpuUMEpPbl KBAJAPATHYHBIX 3aBUCUMOCTEH U3
peasbHOM KU3HH, (PU3HKH, TECOMETPHH.

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

CTponTthb 1 H300paKaATh CXeMaTHYeCKHU rpapUKy KBaJpaTHUIHbIX
dynKImii, 3anaHEBIX popMynamMu BHaay = ax’,y = ax? + q, Y
=a(x +p)% y=ax?+ bx + c (mpu HEOOXOAMMOCTH CBH3YaIbHOI
OTIOpOit).

AHAJIM3MPOBATH U NIPUMEHATH CBOMCTBA U3YUYEHHBIX (PYHKIIHI
JUISI UX TIOCTPOCHHS, B TOM YHCJIE 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 UJIEHOB.

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

Cnooicrvie npoyenmul.

OcBauBath n NPUMEHATDb WMHICKCHBIC O603H3,'—I€HI/I$I, CTPOUTDH
pe€ueBbi€ BbICKa3bIBaHUSlI C HCIIOJbB30BAHUCM TCPMUHOJIOI'UH,
CBSI3aHHOH C MOHITHEM IOoCICA0BATCIBbHOCTH.

AHaJII/I3I(IpOBaTb CI)OpMy.]'Iy N-ro YJjieHa MoCJIeA0BaTCIbHOCTH NN

PEKYPPEHTHYIO dhopmyny " BbIYMCJIATH YJICHBI
MOCNEeAOBAaTEeNbHOCTEH,  3aJlaHHBIX ~ ATUMH  (hopMyramH.
YcranaBiauBatb 3aKOHOMEPHOCTh B MMOCTPOCHUH

MIOCJIEIOBATEIbHOCTH, €CJIM BBIIKCAHBl IEPBbIE HECKOJIBKO €&
YJICHOB.

Pacno3snaBath  apupMETHUYECKYlO M T€OMETPHUYECKYIO
IIPOTPECCUU NPH Pa3HBIX CIIOcO0aX 3alaHMs.

Pemars 3amaun ¢ wucnoiab3oBaHueM (opMyn N-ro wieHa
apudmeTnyeckoil M TEOMETPUYECKON Mporpeccuii, CyMMBbI
MEePBBIX N YIEHOB C OMOPON Ha CIIPABOYHYIO MH(POPMAIHIO.
H3zobparcamy  unenvl  nociredoeamenvHOCmu  MOUKAMU — HA
KOOPOUHAMHOU NJIOCKOCMU.

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

Pemats mnpocreiilime 3agauM, CBS3aHHBIE C YHUCIOBBIMH
MOCJIEIOBATEIbHOCTAMU, B TOM YHCIIE 33/a4d M3 peabHOMI
)KU3HH € WCTOJB30BAHUEM  MH(PPOBBIX  TEXHOJOTHIMA
(37IEKTPOHHBIX TA0IHII, TPAPUIECKOTO KAIBKYIATOPA U T.I1.).
Pewamp 3a0auu Ha Cl0dCHbIE NPOYEHMBL, 8 MOM HUCTE 3A0aYU
U3 peanbHoU NPAKMUKU (C UCHONb308AHUEM KATbKYIAMOPA).
3HAKOMHTHCS ¢ HCTOPHUE Pa3BUTHS MATEMATHKH.

IHoBTOpEHME,
00001mIEHME,

CUCTEMaTHU3anus

3Hanm“41

(18 u)

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

Auaredpanuyeckue BBIPasKeHU S (mpeoOpa3oBaHue
anreOpandecKuX BhIPAXKEHUH, JOMYCTHMbIC 3HAYCHHUS).
@®yHKuMU (IIOCTPOEHHE, CBOWCTBA M3YUEHHBIX (PYHKIIMIA;
rpaduueckoe pelieHne ypaBHEHUN U UX CUCTEM).

OnepupoBarb NOHATHAMH. MHOXECTBO, IIOJMHOKECTBO,
olepaluy HaJl MHOXKECTBAaMH; MCI0JIb30BaTh rpaduiyeckoe
IIPEACTABICHUE MHOXKECTB ISl OIMCAHUS PEAJIbHBIX IIPOLIECCOB U
SBJICHUM, TIPU PEIIEHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB.
AKTYaJIM3MpOBAaTh TEPMHHOJIOTHIO H OCHOBHbIE 1€l CTBHUS,
CBSI3aHHBIC ¢ YMCJIAMH. HATYypaJIbHOE YHCIIO, IPOCTOE U
COCTaBHOE 4YHCla, JEIMMOCTbh HATypalbHBIX YMCEN, NPU3HAKU
JIETUMOCTH, 11€J0€ YHCII0, MOAYNb YUCiia, OOBIKHOBEHHAs U
JecsiTUUHas ApoOU, CTaHIAPTHBIN BUJ YHCia, apupMETHIECKUM
KBaJPaTHBIN KOPECHb.
BeInoaHATSH JeiicTBUS, CPABHUBATH M YIOPAA0YUBATH YHCIIA,
MPEACTABISATh YWCIA HAa KOOPAWMHATHOM IPSMOM, OKPYIJIATH
YHUCJIa; BBIMOJHATL NPHUKHAKY M OLEHKY pe3yibrara
BBIYMCIICHUM.
Pemath TexkcroBble 3a1a4M apuGMETHIECKUM CIIOCOOOM.
Pemiate npakTu4yeckue 3aa4u, CoAepKallue MPOLEHTHI, JO0JIU,
YacCTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh — BpeMS —
paccrosiHue, I1eHa — KOJUYECTBO — CTOMMOCTh, OOBEM
paboThl — BpeMsi — MPOU3BOAUTEIBLHOCT TPYAQ.
Pa30ouparthb peanbHble )KU3HEHHBIE CUTYyallud, (P)OPMYITHPOBATH
UX Ha S3bIKC MATEMAaTUK{, HAXOAMThb pEIICHUE, IPUMEHS
MaTeMaTHYeCKHi anmnapar, HHTePIpeTHpPoOBaTh PE3yJIbTAT
OnepupoBarb NOHATHSIMHU. CTENEHb C IIEJBIM IOKa3aTelEM,
apu(pMETHYECKUI KBaJpaTHBI KOpEHb, MHOTOUIEH,
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anredpandeckas ApoOb, TOXKIECTBO.

BbINOTHATL OCHOBHBIE [JEHCTBHUSA. BBIIOJIHATH PAcdETHl 110
dbopMynaM, TpeoOpa3oOBEIBATH IIENbBIE, JPOOHO-pAIIMOHATBLHBIC
BBID@KEHUS M BBIPAKEHMS C KOPHSAMH, PpEaJM30BbIBATH
pas3ioKeHHe MHOTOWICHa Ha MHOXXHUTEIH, B TOM YHCIE C
UCMOJIb30BaHUEM (OpPMyN pPa3HOCTH KBAJIpaToB M KBajpara
CYMMBI M Pa3HOCTH (C OIMOPOH Ha CIPABOYHYIO MH(POPMALHUIO);
HaXOJUTh JIONYCTHMBbIE 3HAYEHUs MEPEMEHHBIX A JPOOHO-
palMOHAIBHBIX BBIPAKEHUN, KOPHEH.

MopaeaupoBaTth ¢ NOMOILBIO (OPMYN pealbHble MPOLECCH U
SIBTICHHUSL.

OnepupoBarb noHATHUAME: GYHKIMS, rpaduk QyHKUNUU, HYIH
(GyHKINH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, IPOMEKYTKH
BO3pacTaHus, YObIBaHHS, HANOOJIbIIEE U HAMMEHBIIIEE 3HAUCHHS
(GyHKIIH.

AHaJIM3MPOBATh, CPABHUBATD, 00CYKAaTh CBOICTBA (QyHKIIHH,
CTPOMTDb UX IPaUKH.

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

Hcnoab30BaTh rpadpuKu 1715 OTIPEICIICHNUS CBOMCTB, MPOIECCOB
M 3aBUCUMOCTEH, Ui pemeHus 3aJad M3 JPYTHX y4eOHBIX
IPEIMETOB M pealbHOW KHU3HH, MOAEJIHUPOBATH C TOMOIIbIO
rpaMKOB peajbHbIe MPOLECCHI U SBICHHUS.

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

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPUS» (110 I'OJAM OBYUYEHMUA)

7 kaacc (He MeHee 68 u)

Ha3zBanmue
pa3nena (TeMbl)

OcHoBHOe cofepKaHue

OcHoOBHbBIE BU/IbI 1eATEJIbHOCTH 00y4YAKIIHUXCS
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Kypca (44cjio

4acoB)
Ipocreiimmue [Ipocreiimme reomeTpuyeckie 0OBEKTHI: TOUKH, MPSIMbIE, Ty4d | POpMYJIHPOBATH OCHOBHbBIC MOHSITUS U OTIPEICICHUS.
reoMeTpuyecKkue | ¥ yribl, MHOTOYTOJIbHUK, IOMAaHAs. Pacno3zHaBath  M3y4yeHHBIE  TeOMeTpUYeckue  (QUrypsi,
durypsi CMEXHBIC U BEPTUKAILHBIC YTIIbL. onmpeeNATh WX B3aUMHOE PACIOJOKEHUE, BBIMOJIHITH
U MX CBOMCTBA. Pabora ¢ npocreiiimymMu yeprexamu. 4epTEX MO YCIOBUIO 33J1a4M (C HMCIOJB30BAHUEM CMBICIOBOM
N3mepenue W3mepeHne JUHEWHBIX U YIJIOBBIX BENWYHMH, BBIYHCICHHE |OMOPbI: HABOJSIIME BOIMPOCHI W/WIM alrOPUTMa Y4EOHBIX
reOMeTPHYECKHX |OTPE3KOB U YIJIOB. JeNCTBUI).
BeJIHYHUH [lepumerp w  mnowaab  ¢uryp, cocraBieHHbIX  u3|IIpoBoaMTh MpocTeiiye NOCTPOSHUS ¢ MOMOIIBIO ITUPKYIS U
(14 u) MPSIMOYTOJILHUKOB. JIUHEHKH.
H3MepsATH IMHEHHBIC U YTIIOBBIC BETMYNHBI TCOMETPHUUSCKUX U
IIPAKTUYECKUX OOBEKTOB.
OnpenenssiTb «Ha TIa3» pa3Mepbl PEATbHBIX OOBCKTOB,
NPOBOJIUTH IPyOYIO OIIEHKY UX Pa3MEPOB.
Pemiath 3amaun Ha BBIYMCIICHUE JUIMH OTPE3KOB W BEIUYHH
VTJIOB.
Pemathb 3a1aun Ha B3aMMHOE PACIIONIOKEHUE TEOMETPUUECKUX
dburyp.
IIpoBoauTh KIacCUPUKALNIO YTTIOB, BBIYMCAATH TUHEHHBIC U
VIJIOBBIC BEIUYHMHBI, MPOBOJAUTH HECJI0KHbIE HEOOXOIUMBIC
JTOKa3aTEeNbHbBIE PACCYKICHHUS.
3HAKOMUTBHCS C UICTOPHUEH pa3BUTHA reOMeTPHUH.
TpeyroabHUKH [TonsiTue O  paBHBIX TpEYroJbHHKaX M  IepBUYHBIE | Pacmo3HaBaTh mapbl pPaBHBIX TPEYrOJEHUKOB HAa TOTOBBIX
(22 v) MPEJICTAaBICHUS] O PaBHBIX (KOHTPYIHTHBIX) (urypax. Tpu |depTexkax (c ykazaHHUEM MPHU3HAKOB) MPH HEOOXOIUMOCTHU C

MpU3HAKa paBEHCTBA TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA  NPSIMOYTOJbHBIX  TPEYTrOJIbHUKOB.
CBOICTBO MeIMaHbI PSAMOYTOJIBHOTO TPEYTOJIbHHUKA.
PaBHOOEpEeHHBIE U pABHOCTOPOHHME TPEYroJdbHUKU. [Ipr3Haku
U CBOICTBa paBHOOEAPEHHOTO TPEYTOJIbHUKA.

[TpoTuB Oonbliell CTOPOHBI TPEYrOJIbHUKA JIEKHUT OONbIIUI

YT OJL

BHU3yaJIbHOW OMOPOH.

BbiBoauTh  cneactBus  (PaBEHCTB  COOTBETCTBYIOLIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.

®opmMyIMpOBaATH oTpeeNeHus: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, MIPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MEIMAaHbl TPEYrOJIbHUKA; CEPEAMHHOIO IEPHEHAMKYISIpa
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[Ipocreliline HeEpaBeHCTBA B T'€OMETPHMU.
mpeyeonvHuxka. Hepasencmeo nomamnou.

[IpsIMOYTOJIBHBIN TPEYrONBHUK C yriioMm B 30°.
[IepBble MOHATHSA O JOKA3aTEIbCTBAX B TEOMETPHUHU.

Hepasencmeo

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

@opmyaupoBaTh CBOWCTBA M TNPU3HAKA PABHOOEIPEHHOTO
TPEyroJIbHUKA.

CTpouThb 4epTeKH, pemaTh 3a/1a4M C IOMOIIbI HAXOXKACHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumensTs IIPU3HAKU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB B 3aJadax (C MCIOIb30BAaHUEM CMBICIOBOI
OIOpbI: HABOJSAIIME BOMPOCH H/MIM QJITOPUTMAa Y4eOHBIX
JIEUCTBHI).

Hcnoab3oBate 1UGPOBBIE pecypchl AJsl  HCCIAeJOBAHUSA
CBOICTB U3y4yaeMbIX QUIYP.

3HAKOMHTBCS € MCTOPUEH Pa3BUTHS FEOMETPHH.

IMapanieabHbie [TapamiensHbple npsiMble, uMX cBoWcTBa. Hakpect nexamue, | @opMyJuMpoBaTh  MOHATHE  MMAPAIICNBbHBIX  MPSMBIX,
npsiMmble, cyMMa COOTBETCTBEHHBIE U OJIHOCTOPOHHHUE YIJIbl (00pa30BaHHbIE IPU | HAXOAUTH IIPAKTHYECKUE IIPUMEPEI.
YIJIOB MepeceYeHUH MapaIeIbHBIX MPSIMBIX CEKYIIEH). H3yuath cBOlCTBa yrioB, 0Opa30OBaHHBIX MpPU MEPECEUCHUU
TPeyrojibHUKA [Ipu3Hak  mapauieTbHOCTH  NPSAMBIX  Yepe3  PaBEHCTBO | MapaJUIEIbHBIX MPSAMBIX CEKYyLIEH
(14 9) PacCTOSTHUM OT TOYEK OJHOM MPAMOM O BTOPOH MPSAMOM. IIposoauTs no0ka3zarenbcTBa. POpMYJIMpPOBATHL Teopemy
CyMMa yTJIOB TPEyroJIbHUKa U MHOTOYTOJIbHUKA. MapauieIbHOCTH  JBYX TMPSMBIX C  TIOMOIIBIO  YTJIOB,
BHemuiHue yribl TpeyroiabHUKa 00pa30BaHHBIX TMPU TMEPECEUYECHUU OTUX TMPAMBIX TPEThel
IIPSAMOM.
Bo1uucasaTs cymMMy yIJioB TPEYrobHUKA U MHOTOYTOJIbHUKA.
Haxoauth uucnoBble U OYKBEHHbIE 3HAYEHUS YIJIOB B
F€OMETPUYECKUX 33Jlayax C UCIOJIb30BAaHUEM TEOPEM O CyMME
YTJIOB TPEYTOJbHUKA U MHOTOYTOJIbHHKA.
3HAKOMHTBCS ¢ HCTOPUEH Pa3BUTHS TEOMETPUH.
OKpyx’HOCTH OKpy»XHOCTb, XOpAbI U THAMETpPHI, UX cBolcTBa. KacatenbHas k| @opMyJIMpoOBaThL  ONpedeJieHUsl:  OKPYXXHOCTH,  XOpPJIbI,
H KpYT. OKpyXHOCTH. OKpYXHOCTb, BIIUCAaHHAas1 B yrois. [lonamue o|nuaMeTrpa W KacaTelbHOM K OKpyxHOcTH. M3ydaTh wuxX
I'eomerpuueckue |/ 'MT, npumenenue 6 sadauax. buccekmpuca u cepeounHwlii|CBONCTBA, TPU3HAKH, CTPOUTDH YEPTEKH.
MOCTPOEHUS NEPREeHOUKYIAP KAK 2eoMempuiecKue mMecma moyex. HccaenoBarb, B TOM 4KCIie HCMOJIb3YS HU(POBbIE PeCypPChl:
(14 ) OKpYyXHOCTh, OMHMCAHHAsI OKOJIO TPEYrojbHUKA. BrrcaHHas B |OKPYKHOCTb, BIUCAHHYIO B YIOJI; LIEHTP OKPY>KHOCTH,
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TPEYTrOJIbHUK OKPY>KHOCTb.
Ilpocmetiwue 3a0auu na nocmpoerue.

BIIMCAHHOM B YTOJI; PABEHCTBO OTPE3KOB KaCaTEIbHBIX
Hcnonvzoeamv memoo I'MT onn doxazamenvcmea meopem 0
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,  NPOXOIAIEH  4epe3  JAaHHYI  TOYKY U
NEPIEeHIUKYJIIPHON TaHHOW MpsIMON; OMCCEKTPUCHI JAHHOIO
yrja; TPEeyroJbHUKOB [0 pPa3jJu4yHbIM 3JE€MEHTaM IIpu
HEO0OXOIMMOCTH C HaIlpaBJIAIOIIEH TOMOIIIBIO.

3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHSA TEOMETPUH.

IHoBTOpEHME,
00o00meHne
3HAHUH

(4 9)

[ToBTOpeHHe u 000011I€HNE OCHOBHBIX MOHSATUH W METO/OB
Kypca 7 Kiacca.

PemaThb 3agaun Ha MMOBTOPCHHUEC, HIINIIOCTPHUPYIOMIUC CBA3U
MCKAY pa3JIMYHBIMHA YaCTAMU KypcCa.

8 ku1acc (He MeHee 68 u)

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

OcHoBHOe coepxkaHue

OcHoOBHBIE BU/IbI 1eITEJIbHOCTH 00y4YAKOIIHUXCS

YeTbIpEXyroJibHUK
"

Hapannenor paMM, €T0 INPU3HAKU U cBoiicTBa. YacTHbIE crydan
ux

napajjiesiorpaMMoB  (TIPSIMOYTOJIBHUK, poMO, KBajapar),

N300paxkaTh 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

®opmyupoBaTh omnpeseJieHUsI: napasuienorpamma,
NpsSMOYTOJIbHUKA, poMOa, KBajpara, Tparenuy, paBHOOOKON
Tpanenuy, IpsSMOYTrOIbHON TPareIHH.

Hcnoab30BaTh NpPH  pelleHHH NpocTeux  3aaaq
NPU3HAKH U CBOMCTBA: MapajjiesiorpaMMa, MpsiMOYroJIbHUKA,
pomba, KBaapara, Tpamelud, paBHOOOKOH Tpamenuw,
IPSMOYTOJIBHOM Tpanenuy.

I[IpuMeHATH MeTOA YIBOCHUS MEIHMaHBbl TPEYTOJBHUKA C
OIIOpOH Ha aJITOPUTM TIPaBHJIA.

Hcnonb3oBaTs 1UQPOBBIE PECYpChl JUIS  HCCIIEIOBAaHUS
CBOWCTB M3y4aeMbIX QUTYp.

3HaKOMUTbBCA C UCTOPHEN Pa3BUTHA IreOMETPHM.

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 MpruMeHEHHE.

nooobdus

IIpoBoaMTH MOCTPOEHHS C IOMOLIBIO UUPKYJIA U JINHEWKH C
ucnoiap3oBaHue  teopembl  dameca U TEeopeMbl O
IIPONOPLUMOHAIBHBIX ~ OTpPEe3KaX, CTPOMTh  YETBEPTHIN
MIPONOPLUUOHAIBHBIA OTPE30K C ONOPOM Ha 3PUTEIBHYIO
HaIJISITHOCTb.

HaxoauTh 10100HbIE TPEYTOIBHUKH Ha TOTOBBIX YepTeXkax
yKa3aHUEM COOTBETCTBYIOIIMX MPU3HAKOB MOJN00US MpH
HEO0OXOMMOCTH C BU3YyaJIbHOM OMOPOH.

Pemats 3agaum Ha NOJOOHBIE TPEYrOJBHUKH C MOMOIIBIO
CaMOCTOSITENIBHOTO ITOCTPOCHHSI YEPTEKEW M HAXOXKICHUS
MOJOOHBIX  TPEYroJbHUKOB  IPU  HEOOXOJUMOCTH €
HaITpaBJISAOIIEH TOMOIIBIO.

IIpoBoauTh 10Ka3aTEJBCTBA C UCIOJB30BAaHUEM MPHU3HAKOB
000U HECIIOKHBIX T'€OMETPHUYECKUX 3ajlad ¢ OMOpod Ha
aJITOPUTM y4eOHBIX JIEHCTBUMA.

IIpumeHsiTh  TOJIy4€HHblE  3HAHMS  NpPU  PELICHUU
F€OMETPUUYECKUX U MPAKTUYECKUX 3a7a4 IPU HEOOX0IMMOCTH
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.

®dopmyabsl I IUIOMIATW 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 COJCpX)aHUueM. Pewenue 3adau ¢ nomowbio
Memooa 6CnoMo2amesibHouU Niouaou.

OBjazeBaTh NEePBUYHBIMH MPeEACTABJIEHUSAMH 00 oOmIen

Teopun Iwomanu (Mepsl), (oOpMYyJMPOBaTH CBOWCTBA
IUTOIIA !, BBICHATD UX HATJISAHBIA CMBICI.

[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 1uomaan ¢uryp, n300pakEHHBIX Ha KJIETYATOU
Oymare, HCII0JIb30BaTh Pa30MEHUE HA YAaCTH U TOCTPOEHHUE.
Pa30ouparh npuMepsl UCIOJIb30BaHUSA BCIIOMOTaTEILHON
IJIOIIAH Il pELIEHUSI TEOMETPUYECKUX 3a/1a4.

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

BoruncasTe 1101311 pa3IuuHbIX MHOTOYTOJIBHBIX QUIYP.
Pemiate 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 IIudaropa.

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

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

Bnazners NOHATUSIMHU TPUTOHOMETPUUYECKUX (PYHKLIHUN OCTPOTrO
yriia, IPOBepATh UX KOPPEKTHOCTD.

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

HccnenoBarh  COOTHOUIEHMS ~ MEXIy  CTOPOHAaMH B

IIPSIMOYTOJIBHBIX TPEYrOJIbHUKAX ¢ yrinaMmu B 45° u 45°; 30° u
60° ¢ HampaBIAIOIIEH TOMOIIBIO.

Ucnonb3oBars  Qopmynsl  npuBefeHHs U
TPUTOHOMETPUYECKOE TOXKAECTBO JJIs1 HAX0XKICHUS
COOTHOIIEHUH MeXJy TPUTOHOMETPUYECKUMH (QYHKIMIMHU
pasNMYHBIX OCTPBIX YIJIOB C OMNOPOM Ha CIPaBOYHYIO

OCHOBHO€

80




UH(OPMALIHUIO.

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

3HAKOMUTBLCSA C MCTOPHUEI Pa3BUTUSI TEOMETPUH.

Yrabl B BrincanHble U LIEHTpaIbHBIE YIUIBI, YTOJ MEXKIAY KacareapbHOU U | DopMy/IHpPOBATh OCHOBHBIE OIPEAETICHUS, CBSI3aHHBIE C

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

Bnucannbie Vsl MeXAy XOpAamMHu U CEKYILIUMH. HaxoauTh BOMCaHHBIE YIJiibl, OMUPAIOIIMECS HA OAHY JYTY,

U ONHCAHHBIE Bnucannble ¥ onMcaHHbIE YETHIPEXYTONbHUKHU, UX MPU3HAKU U | BBIMMCJIATH YIJIbI C IOMOIIbIO TEOPEMBI O BIIMCAHHBIX YIJIaX,

YeThbIPeXyroJbHUK |cBoiicTBa. IIpuMeHeHuMe STUX CBOWCTB MpU  PEUICHUH | TEOPEMBI O BIIMCAHHOM YETHIPEXYTOJbHUKE, TEOPEMBI O

U. F€OMETPUUECKUX 3aj1au. LEHTPaJbHOM YIJIE MpU HEOOXOAMMOCTH C BH3YyaJbHOU

KacareabHbie B3aumHoe pacnonokeHue ByX ~OKpyxkHocTeid. Kacanue | onopoiu.

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

Kacanue BIIMCAHHBIE U ONMCAHHBIE YETHIPEXYTOJIbHUKH, BBIBOAUTD HX

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

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

IToBTOpEHME, [ToBTOpEeHNEe OCHOBHBIX TOHITHH M METONOB KypcoB 7 u 8 |Pemarsh 3agaum Ha MOBTOPEHHE, 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 1eATEJIbHOCTH 00Y4AKIIHUXCS
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Tpuronomerpusi. | OnpeneneHue TpUroHomerpudeckux ¢GyHKiui yrios or 0° 10| @opMmy/jJupoBaTh  onpejaejeHUs]  TPUTOHOMETPUYECKUX
TeopeMbl 180°. Kocunyc u cuHyc OpAMOro u Tymoro yria. Teopema|(yHKUIUN TYNbIX U MHPAMBIX YIJIOB C BHU3YyaJbHOW OMOPOMA.
KOCHHYCOB 1 kocuHycoB. (OOoOménHas) Teopema cuHYcOB (¢ paamycoM|DopMynnpoBaTh TE€OpEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. OINHCAaHHOH OKPYXHOCTH). Haxox1eHue JUIMH CTOPOH W BEJIMYHH | PAJUYCOM OIHMCAaHHON OKPYKHOCTH).
Pemenne YIJI0B TPEYrOJIbHUKOB. Pemiath TpeyroipHUKH C OMOPOHl Ha AJITOPUTM Y4YEOHBIX
TPeyrojJbLHUKOB ®opmyna MmIomaal TPeyrojbHUKa Yepe3 JBe CTOPOHBI U Yroi | IeHCTBUM.
(16 4) Mexay Humu. @opmyna miomaay 4eTblpEXyrojipHUKa uepes ero | Pemate  mpakTuyeckue  3aJayM, CcBoOAsIIMec K
JUArOHAJIN U yYroJll MEX]Ty HUMHU. HAXOKIEHUIO PA3TUYHBIX 3JIEMEHTOB TPeyroJbHUKA.
[IpakTHdyeckoe MpUMEHEHHE JOKa3aHHBIX TEOPEM.
IIpeoopasoBanme |[lonamue o  npeobpazosanuu  noOoOUs. OcBauBarthp NOHSITHE npeoOpazoBaHus no100us.
noaoousi. CoomeemcmeenHbie siemenmvl NHOOOOHBIX uyp. HceaenoBaTh OTHOIICHUE JTMHEHHBIX JIEMEHTOB (UTYp TPHU
MeTtpuueckue Teopema o0 npoussedeHuu ompe3ko8 Xxopo, meopema o |npeodpazoBaHuu nonoous. Haxogurs npumepsl monodus 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) u

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

CkansipHo€ NpPOU3BEIAECHUE BEKTOPOB, €r0 MPUMEHEHHE IS
HaXOXJIEHUA JIJTMH U YTJIOB.

Pemenue 3aga4 ¢ mOMOIIBIO BEKTOPOB.

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

¢busnueckuil  (cuia) CMBICIBI
BOITPOCHBIN IJIaH.

3HaTh ompeaeneHMss CYMMBI U PAa3sHOCTH BEKTODPOB,
YMHOKEHHS BEKTOpa Ha YUCIIO, HCCJIe10BATh
reoMeTpUYECKUN U PU3NYECKUI CMBICIIBI 3TUX ONEpaluid.
Pemiate reomerpuueckue 3ajadyd  C  MCHOJIB30BAaHUEM
BEKTOPOB.

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

BbruncaaTs cymMMy, pa3HOCTh U CKAIIPHOE MPOU3BEACHHE

BEKTOpPOB C OIIOPOM Ha
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BEKTOPOB B KOOPIMHATAX.
IIpuMeHATH CKalXsIpHOE NMPOU3BENCHUE Ul HAXOXKICHUS
JUIMH U YIJIOB.

JexapToBbI JlekapTOBBI KOOPIMHATHI TOYEK HA IUIOCKOCTH. OcBauBaTh NOHATHE IIPSIMOYIOJIbHON CUCTEMBI KOOPJMHAT,
KOOPAWMHATBI  Ha| VpasHnenue npsamou. YTIOBOW KOI(D(UIMEHT, TAHTEHC YTIja |AEKaPTOBBIX KOOPIMHAT TOUKH.
IJIOCKOCTH HaKJIOHA, TapaljiesIbHbIe U IePIEHAMKYJIIIPHbIE IPSIMBIE. HccaenoBath ypaBHEHUE IPSIMOI U OKPY’KHOCTH € OIOPOIl Ha
(9 9) YpaBHeHHEe OKpYKHOCTH. HaxoIeHue KOOpAMHAT TOYEK | BOIPOCHBIM ILJIaH.
nepeceyeHust OKpY>KHOCTH U MPSIMOH. HaxonuTh LeHTp U pasinyc OKpY>KHOCTH 110 €€ ypaBHEHUIO.
Metoa KOOpAMHAT IIPU PELIEHUH T€OMETPUYECKHX 3a/1a4. PemaTth 3aga4mn Ha HAXOX/IEHUE TOYEK [IEPECEUEHUS NPSMBIX
Hcnonb30BaHue MeToja KOOPAUHAT B IPAKTUYECKUX 3a/1auax U OKPYKHOCTEH C MOMOIIbIO METO1a KOOPAMHAT.
Hcnoab30BaTh CBOWCTBA yriioBoro koddduimenta mpsmon
IpU pPELICHUM 3aJay, s ONPEICNICHUs PaclONIOXKEHUS
MPSIMOM.
IIpuMeHsATh KOOPAUHATHI NIPH PELIEHUU I'€OMETPUUYECKUX U
NPAaKTUYECKUX 3ajiady, JUIsl IOCTPOEHHsS] MaTeMaTH4YEeCKHUX
MojieIel pealibHbIX 3a7a4 («MEeTO0Jl KOOPAUHATY).
ITosnb3oBaTbest 11 TOCTPOEHHA M HCCIENOBAaHUMN
U(GPOBBIMU pECYpCaMHu.
3HAKOMHTBCS € HCTOPHEH Pa3BUTUS T€OMETPUN
IIpaBuiabHbIE [IpaBuiibHbIE MHOTOYTOJIBHUKH, BBIYUCICHHE WX D3JIEMEHTOB.| DopMyJIHpPOBATH ornpezeneHue IPABUIILHBIX
MHOIOYIrOJbHUKH. (Yucio m W JiMHa OKpYXHOCTU. JlIMHA AYrd OKPYKHOCTH.|MHOTOYrOJbHHUKOB, HAXOAHUTh UX 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 miomianeit Gpuryp, BKIFOYAIOUIUX IEMEHTHI Kpyra.

MOMOUIbIO MPaBUWJIbHBIX MHOTOYTOJIBHUKOB, OINpelesiTh
YHUCIIO 7T, IJIUHY IyTU U paJuaHHYI0 Mepy yIiia o oopasiy.
IIpoBoauTH Mepexoa OT paJuaHHON MEpHI yria K rpajayCHOU
¥ Ha000pOT MO BU3YaJIbHOMU OIope.

OmnpeneasaTs 1016 KPYTa.

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

BoruncasaTs miomanu (Guryp, BKIIOYAIOUIMX SJIEMEHTHI

83




OKPYKHOCTH (KpyTa) ¢ OIIOpoii Ha CIpaBOYHYIO HH(POPMAIIHIO.
Haxoaurs 1romany B 3a1a4ax peagbHON )KU3HU.

JBuzKkeHUSs Ionamue o 08udceHuU NIOCKOCMU. Pa3oupare  mpuMepsl,  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 OMOPO.
HaxoauTh HEMOABMKHBIC TOYKH 110 00pasiy.
HaxoauTthb 1EHTPBI U OCH CUMMETPUI NPOCTEUIIUX QUTYp IO
oOpasiy.
Ilpumenamp napannenvuvili NEPeHoOC U CUMMEMPUO npu
peueHuu 2eomempuiecKux 3a0a4 (pazoupamos npumepbi).
Hcnonwv3oseamn 07151 nocmpoenus u ucciedo8aHull yu@pposvie
pecypcbl.
IMoBTOpEHue, [ToBTOpEeHNEe OCHOBHBIX MOHATHH M METOIOB KypcoB 7—9 |OmepupoBaTh NMOHSATHAMHU: 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 reoMeTpuiecKiuX BeTHYHH. OWcceKkTpuca M BBICOTA TPEYTrOJIbHHUKA, IMapajlieiorpamm,
(7 u) TpeyronbHUKY. pOMO, MPSMOYTOIBHUK, KBAJPAT, TPANCIHs; OKPYKHOCTD,

[TapannenbHbIe U NEPIEHAUKYIISIPHBIC TPSMBIE.

OKpyXHOCTh U Kpyr. ['eoMeTpuyecKkue MOCTPOCHHs. YTIbI B
OKPY’KHOCTM. BnmcanHele ¥ ONUCAaHHBIE  OKPYKHOCTH
MHOTOYTOJIbHUKOB.
IIpsamas 1 OKpyKHOCTB.
YeTsIpEXYrOJIbHUKHY.
YETHIPEXYTOJIbHUKH.
Teopema [Tudaropa u Havana TpuroHoMeTpuu. Pemenue oOmmx
TPEYTrOJIbHUKOB.

[IpaBuiIbHBIE MHOTOYTOJIBHUKH.

[IpeobpazoBanms miockoctu. Jpmwkenus. [logooue. CummeTpus.
[Tnomane. Berancnenue miomaaei. [Tnomaan nogoOHBIX GUTYp.
JlexapToBbI KOOPAMHATHI HA MIJIOCKOCTH.

Brucannsie n OITMCAHHBIC

KacaTelbHasl; paBeHCTBO U Mojo0ue (uryp, TpeyroabHUKOB;
[MApALICIBHOCTE U MEPHEHIUKYIAPHOCTH 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 MapallyiesieuIea.

OnepupoBaTh MNOHATHUSIMH: T[PSMOYrOJIbHasE  CUCTEMA
KOOp)II/IHaT, BeKTop; HUCIIOJb30BAaTh OJOTU TIOHATHUA IS
HpeJICTaBJ'IeHI/IH JOAHHBIX U peH_IeHI/ISI 3aga4, B TOM 4YHCJIC U3
JIPYTUX y4eOHBIX MPEIMETOB.

Pemats 3amaum Ha TIOBTOPEHHE OCHOBHBIX ITOHATHIA,
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BekTops!l Ha IIIOCKOCTH.

WJUTIOCTPALIMIO CBS3EM MEXKIY Pa3IMYHbIMU YacTAMHU Kypca.
BriOupars MeToa [J1s pelieHus 3a/1a4u.
Penrartn 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 JACATCJIBbHOCTH oﬁyqammuxcﬂ

Ilpeacrasiienune
JAAHHBIX
(7 )

IIpencraBnenne naHHbIX B Tabmunax. [IpakTuueckue
BBIUMCIICHUS 10 TaOJW4YHBIM JaHHbIM. 3BrnedeHue u
UMHTepHpeTanus TaONW4HbIX JaHHbIX. [IpakTnyeckas pabota
«Ta0auub.

I'paduueckoe mpeAcTaBiIeHHE [aHHBIX B BHUJAE KPYTOBBIX,
CTOJIOMKOBBIX (CTONOUYATHIX) fuarpamMm. UTeHue u nocTpoeHue
nuarpamm. [IpumMeps! reMorpaduyeckux auarpamm.
[IpakTuueckas padota «JlnarpamMmb».

OcBanBarhp Ha 0azoBoM YPOBHE Croco0bI
MIPE/ICTAaBICHUS] CTATUCTUYECKUX JaHHBIX W YHUCIIOBBIX
MacCUBOB C TIIOMOMIbIO TabaMIl ¥ JMarpamMm ¢
WCIIOJIb30BAHUEM  aKTyaJbHBIX M B@XHBIX JIAHHBIX
(nemorpaguyeckue JTaHHBIE, IIPOU3BO/ICTBO
MPOMBIIIJIEHHON W CEIbCKOXO35MCTBEHHON NPOIYKIMUH,
OO0IIIeCTBEHHbIE U IIPUPOIHBIC SBICHUA).

HN3yuars Mmeroabl paboThl ¢ TaOMWYHBIMU U
rpadM4ecKUMHU TMPEICTABICHUSMH JAaHHBIX C TOMOIIBIO
HU(POBBIX PECYpcoB B XOJle¢ MpaKTHUYECKHX 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 3HAUESHUST YHCIIOBOTO Habopa.
Pa3max.

OcBauBaTh Ha 0a30BOM YPOBHE NMOHSITHUS. YUCIOBOH
HaOoOp, Mepa IEHTPAIIbHOW TEHACHIMHU (Mepa IIEHTpa), B
TOM YHCJIE CpefHee apu(METHUECKOe, METHAHA.
OnucpiBaTh CTAaTUCTUYECKHWE JAaHHBIE C IOMOIIBIO
cpeaHero apupMeTHYecKoro U MeAuanbl. Pemars 3agaun
(c WCTONB30BaHUEM 3PUTEIHLHOM HATJISATHOCTH W/WIN
BepOAIBHON OTIOPHI)

H3yuaTs cBolicTBa CpPeIHHUX, B TOM YHCIE C ITOMOIIBIO
U(POBBIX PECYpCOB, B XOJe MPAKTHUYECKUX pPadoT, (C
HaIpPaBJISAOLIEH TOMOIIIBIO).

OcBauBaTh Ha 6a30BOM YPOBHe IOHATHSA: HauboJblIEEe
Y HauMEHbIIIee 3HAYCHUS YMCIIOBOTO MAaCCHBA, pa3Max.
PemaTts 3agaun Ha BHIOOP crioco0a OMKMCaHUs JTaHHBIX B
COOTBETCTBUM C MPHPOJOW JAaHHBIX H  LEJISIMHU
MCCIICIOBAaHMS C HAIIPABIISIONICH TOMOIIBIO.

Cayuaiinas
H3MEHYUBOCTH

(6 )

Cnyuaunas usmenyueocms (npumeput). Yacmoma 3navenuil 8
Mmaccuge dannvix. I pynnuposka. I'ucmozpammoi.
IIpaxmuueckas paboma « Cnyuarinas usmeH4usoCcmo ».

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

Cmpoums cucmocpammul no oopasyy

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

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
nyms). [Ipedcmaenenue 06 opuenmuposanuvix epagax.

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

Obcyscoamsb peuwrenue 3a0auu Ha NOUCK CYMMblCIeneHel
sepuiun epagha, Ha nouck obxooa epaga, Ha NOUCK nymeiti
8 OpUEHMUPOBAHHBIX 2paghax ¢ Hanpasaauell NOMOubIO.
Ocsausamb cnocoodvl npedcmasienus 3a0ay U3 Kypcd
aneebpul, 2eomempuu, Mmeopuu 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 nonamus. Ciy4atiHblli Onvlm U CAY4atiHOe

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

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

coObITHS USpaIbHas KOCMb 8 Meopull 6epOMHOCMEL. H3yuamo 3nauumocmev  MAN08ePOAMHLIX COOLIMULL 8

(4 v) Ipaxmuueckas paboma « Hacmoma 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 6epoSMHOCME.
Habénwoams u uzyuame yacmomy cobwvimuil 8 NPOCMbIX
IKCHNEPUMEHMAX, 8 MOM HUclie ¢ NOMOWDbIO YUPPOBbIX
Pecypcos, 8 xooe npaKmuuecKkot pabomol.

O600menue, [IpencraBnennie  manHbiX. OmnucarenpHas — craTucTHKa. | IIOBTOPSATHL W3y4eHHOE W BBICTPAMBATH CHCTEMY

KOHTPOJIb BeposiTHOCTB CitydaitHOTO COOBITHSI. 3HAHUM.

(5 9) Pemats 3a1a4u Ha IpeICTaBICHNE U ONMCAHUE TAHHBIX C

MOMOIIBIO U3YYEHHBIX XapaKTEPUCTUK C HAIMpPaBIISIONIEH
MTOMOIIIBIO.

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

8 kiacc (He MmeHee 34 4)

Ha3zBpanue
pasnesia (TeMbl)

OcHOBHOE colep:KaHue

XapakTepucTHKA J1eATeJIbHOCTH 00YYAOINXCS
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(4HCI10 YacoB)

IloBTOpPEHME
Kypca 7 kjiacca
(4 9)

IIpencraBnenne  paHHbIX.  OmnucarenbHass — CTaTHCTHUKA.
Crnydaiinast u'3MEeHYUBOCTh. CpeiHue YUCIIOBOTO Habopa.
Canyyaiinble coOpiTus. BepositHocT 1 yactoThl. Kitaccuueckue
MOJIETI TEOPUU BEPOSTHOCTEH: MOHETA U UTPAJIbHAS KOCTb.

IHoBTOPATH U3y4YEHHOE U BBICTPAUBATH CUCTEMY3HaHUI.
Pemars 3agaum (Mo BM3YyaJbHOHM omope) Ha
MIPE/ICTABICHUE U ONMCAHUE JaHHBIX C IOMOUIBIO
M3Y4YEHHBIX XapaKTEPUCTHK.

Pemate 3agaum (Mo BH3yaJbHOH omope) Ha
IPEACTABICHUE TPYNIIMPOBAHHBIX JAHHBIX U ONHCAHUE
CIIy4ailHOM U3MEHYMBOCTH.

Pemars 3a1a4u (110 BU3yasibHOI OI0OPe) HAONPEICIICHUE
9acTOThl CIyYalHBIX COOBITHH, OOCYXICHHE IPUMEPOB
CIIy4aliHbIX COOBITHI, MaJOBEPOATHBIX U MPAKTUYECKU
JIOCTOBEPHBIX CIIYYaHHBIX COOBITHIA, X POJHB MPHPOJIE H
YKU3HU 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 PACCeU8aAHUsI OAGHHBIX.
JAHHBIX Yuacmeosamv 6  o6cyicoenuu - cunomeszvr 00
(4 9) OMCymcmeuu Ui  HATUYUU  C8A3U N0 OUASPAMMAM
pacceusanus.
Cmpoums Ouazpammvl pacceusamusi no UMeUUMCs
OGHHBIM, 8 MOM YUCTe C NOMOWbI0 KOMNbiomepa (nocie
COBMECMHO20 AHAU3A,).
MHo:kecTBa MHoXxecTBO, MmoaMHOXKecTBO. Omnepanuu HaJ MHOXecTBamu: | OcBaMBATh MOHATHSI: MHOXKECTBO, DJIEMEHT MHOYKECTBA,
(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 CBOWCTBA: MePEeMECTUTENHHOE,
COYeTaTeNIbHOe, pAacCHpeleuTeNIbHOe, BKIIOYCHUS (C

WCIIOJIb30BaHNUEM BU3YAJILHOH OIOPHI).
Hcnonb3oBath rpaduueckoe mnpeacraBieHUE MHOXKECTB
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IIpY ONMCAHUU PEAIbHBIX IPOLIECCOB U SBIECHUM, NpHU
pEeIIeHnH 3a/1a4 U3 APYTruX Y4eOHBIX MIPEIMETOB U KypCOB
(c MCnOJIB30BaHNEM BU3YaJIbHOMN OIOPBHI).

BepositHOCTH
CJIy4aiiHOT 0
co0bITUS

(6 1)

DnemMeHTapHbIe COOBITHSL. Crnyuaiinble COOBITHS.
bnaronpustcTByomue eMeHTapHble coobITus. BepostHoCcTH
coObITHI. ONBITBI C PaBHOBO3MOXXHBIMU 3JI€MEHTapHBIMU
coObITHsIMH. CiTydaifHbIN BBIOOD.

IIpakTryeckas padora «OnbITH C PABHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITUSIMU.

OcBauBarh Ha  0a30BOM  YpPOBHe  IOHSITHSA:
JJIEMEHTApHOE COObITHE, CilydailHOe COOBITHE Kak
COBOKYIHOCTb  OJIaronpHUsATCTBYIOIUX  JIEMEHTAPHbBIX
COOBITHI, PABHOBO3MOXHBIE HJIEMEHTAPHBIE COOBITHSI.
PemaTh 3aga4umM Ha BBIYMCICHHE BEPOATHOCTEN COOBITHI
[0 BEPOATHOCTAM 3JIEMEHTAPHBIX COOBITHH CIy4aiiHOTrO
OmbITa (C WCIOJB30BAaHUEM 3pPUTEIFHONW HArISTHOCTH
1/uiy BepOaIbHOM OIOPHI).

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

IIpoBoauTH U M3YyYaTh OMBITHI C PAaBHOBO3MO>KHBIMHU
DIIEMEHTAPHBIMH COOBITHUSMU (C MCIIOJIb30BAaHHEM MOHET,
UTPATBHBIX KOCTEH, JpyTUX Mo/ieneil)
B XO/€ TMpaKTHYECKOW paboThl (C HCIOJIB30BaHUEM
BU3YaJIbHOW OIOPHI).

Beenenue
Teopuio rpagos
(4 9)

B

Hepeso. Ceoiicmea  Oepega:  eOUHCMBEHHOCMb — NYMU,
cywjecmeoganue ucsuell GepuIUHbl, C643b MeHCOy HUCTOM
gepuiun u yuciom péoep. Ilpasuno ymodcenus.

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

H3yuams 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
sepuiu unu péoep 8 depege, 00x00 OUHAPHO2O Oepesd, 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 crodxcenus eeposmuocme. Ilpasuno
VMHOJMCEHUsT  8eposimHocmell.  YcloeHas — 8eposmHoCHb.
Heszasucumvle  coovimus.  [Ipeocmaeénenue  cayuaiHoco
9KCnepumMenma 6 gude oepesd.

Ocséaugamv nouamuA. 63aUMHO NPOMUBONONONCHbIE
coovimus, onepayuu Hao coovimusimu, 00veOuHeHue u
nepeceuenue coovimuil, ouazpamma Jdinepa (direpa—
Benna), coemecmuvie u Hecoemecmuvle cooblmusl.
H3yuams meopemvt 0 6eposimHocmu 006beOUHeHUs. 08YX
coovimuil ((hopmyvl CLOIHCEHUS BePOAMHOCMELN).
Yuacmeoseamo ¢ oocyscoenuu pewrenusn 3adauu, 6 mom
yucie mekcmogule 3a0ayu Ha onpeoeieHue 6eposmHocmell
00veOuHeHUss U nepeceyeHuss COObIMUU ¢ NOMOWDBIO
yucnoeol  npamot, ouazpamm  Jinepa,  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. OnucarenpHas ctaTucTuka. ['padsl.
BepositHOCTB CIIy4aitHOTO COOBITHS. DJIEMEHTHI
KOMOHWHATOPHKH.

IloBTOpPSITH W3y4Y€HHOE U BBICTPAMBATH CHCTEMY
3HaHUM.

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

Yuacmeoeamsv 6 oo6cyrycoenuu pewenuna 3agaum C
MpUMEHEeHHEM TpadoB.

Pemiate 3agauMm  Ha  HAXOXJIEHHE  BEPOSTHOCTH
CIIy4allHOTO COOBITHSI TIO BEPOSITHOCTSM DJIEMEHTAPHBIX
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COOBITHIA, B TOM YHCIIE B OIBITAX C PABHOBO3MO>KHBIMU
3JIEMEHTAPHBIMUA COOBITUSMH (C BU3YaJIbHON OTIOPOH).
Yuacmeoeamv 6 oocyrycoenuu pewenusn 3apaum Ha
HAXO0XJIEHUE BEPOSITHOCTEH 0OBEIMHEHUS U MTePeCeUCHUS
COOBITHIA, B TOM YHCIIE HE3aBHCHMBIX, C UCIIOJIb30BAHUEM
rpaduyecKux TMpeACTaBICHU U JepeBa CIy4yalHOro
OTIBITA.

Yuacmeosamv 6 o0o6cyyicoenuu pewenua 3anauym Ha
TiepeyrcIIecHne KOMOMHAIIHMH (YUCIa TIepEeCTAaHOBOK, YUCIIA
COUYETaHMI), HA HAaXOXKICHHE BEPOATHOCTEH COOBITHI C
NPUMCHCHHEM 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  manubix.  OmnucaTenbHas

CTaTUCTHUKA.

Omneparuu Haj cOOBITHSIMU. He3aBUCUMOCTH COOBITHIA.

IloBTOpPSATH H3y4YEHHOE U BBICTPAMBATh CHCTEMY
3HaHUM.

PemaTh 3a1a4u Ha npeCTaBICHUE U ONKUCAHKUE JAHHBIX.
Pemiate 3agaym  Ha  HAXOXACHUE  BEPOSTHOCTEH
00BEIMHEHNS W TepeceueHuss COOBITUM, B TOM 4YHCIE
HE3aBUCHMBIX, C  HCIIOJIb30BaHHEM  TpadUdIecKux
MPEJICTABICHUMN U JIEpEBA CIIyYalHOIO OIbITA.

Pemath 3a7a4yu Ha mepedrclieHue KOMOWHAIuMi (drcna
MEePEeCTaHOBOK, YHCJIA COYETaHUM), HA HAXOXKJECHUE
BEPOSTHOCTEN COOBITHI C MPUMEHEHHEM KOMOMHATOPUKH,
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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 «BeaucieHne BEpOSATHOCTEH
C HCIOJIb30BAaHHEM KOMOMHATOPHBIX (PYHKUIMN 3IIEKTPOHHBIX
TaOIUI.

OcBauBaTh Ha  0a30BOM  ypOBHe  TOHSITHA:
KOMOMHATOPHOE TMPAaBUJIO YMHOXEHHS, YHNOPSIOUYEHHAs
napa, Tpoiika 0ObeKTOB, IepecTaHOBKa, (haKTOpHaJl Yucia,
COueTaHMe, YUCIIO0 COUETaHuM, mpey2onvHuk Ilackans.
Pemars npocreiimme 3agauydm  Ha [EPEUUCIICHUE
YIOPSIIOUYEHHBIX N1ap, TPOEK, IEPEUUCIICHUE IEPECTAHOBOK
U COYETaHWM SJIEMEHTOB pA3JIUYHBIX MHOXECTB (IO
oOpasiry).

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

Pemiatb, mnpumeHsii KOMOMHATOPHKY, 3aJayd Ha
BBIUMCJIEHUE BEPOSITHOCTEH, B TOM YHUCJIE C IOMOIIbIO
AJEKTPOHHBIX TaOJUI] B XOJi€ MpaKTU4YECKOW padoThl (C
BU3YaJIbHON OIOpOA).

I'eomerpuueckas
BEpPOSITHOCTH
(4 4)

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

Oceausams nonamue 2eomMempuyecKoll 6epoSIMHOCU.
Yuacmeoseamv ¢ ooécyyncoenuu pewenusn 3adauu na
HAaxoxcoeHue 8eposamHocmell 8 ONvlmax, NPeocmasuMblx
KdK 6‘bl60p MOYeK U3 MHOc0Y20/IbHUKA, Kpyod, OmpesKa uiu
Oy2eu OKPYAHCHOCTU, YUCTI0B020 NPOMENCYMKA

HcnuiTanus
Bepnyanu
(6 9)

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

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

Pemate  mpocreiimide  3aJa4d HA  HAXOXACHHUE
BEPOSATHOCTEH COOBITUI B CEpUM UCHIBITAHUN 10 MEPBOTO
ycrexa, B TOM 4Hhcie ¢ MpUMEHeHHEM (OpPMYIbl CyMMBbI
TFEOMETPUUYECKOIN MPOrpeccuu (C ONOPOM Ha CIIPaBOYHYIO
nH(pOpMAIIHIO).
Pemiate mpocreimue

3aJaumn Ha HaXO0XACHUC
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BEPOSITHOCTEH  JJIEMEHTAPHBIX  COOBITUH B  CEpHH
ucnbiTaHuil bepHy/miM, Ha HaxOXACHHE BEPOSTHOCTU
ONpEACNEHHOrO0 YHCIAa YCIEXOB B CEPUU HUCIBITAHUN
bepuymu (¢ BU3yaibHOH OMOPO).

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

Cayuaiinas
BeJINYHHA

(6 )

CnydailHass BeJIMYMHA M PaACHpPEENIEHUE BEpPOSTHOCTEM.
MaremaTuueckoe OXHUIAaHUE MW JUCIEpPCUs  CIy4auHOH
BeJMuMHBL.  [IprmMepsl MaTEMaTHYECKOrO0 OXKUJAHUS Kak
TEOPETUUECKOTO CPEHEr0 3HAUCHUS BEJIUUUHBI.

[TonsTHe 0 3aK0oHE O0NBIINX ynces. 3MepeHne BepossTHOCTEH
C MOMOIIbI0 YacToT. [IpuMeHeHne 3aKkoHa OOJIBIITMX YUCE.

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

M3yyare u o00cysaaTh INpuMEpbl AUCKPETHBIX U
HENPEPBIBHBIX CIy4alHbIX BEJIUYUH (POCT, BEC YEJIOBEKa,
YHMCJIEHHOCTb HACEJICHUs, IPYTHe U3MEHUYUBBIEC BEIIMYNHBI,
paccMaTpuBaBIIUECS B KypC€ CTATUCTHKHU), MOJAEIbHBIX
CIIy4alHbIX BEJIWYMH, CBA3aHHBIX CO CIIy4alHBIMHU
onbITaMu (OpocaHMEe MOHETHI, WUIPAJTbHOM KOCTH, CO
Clly4aiiHbIM BBIOOPOM H T. II.).

OcBanBare Ha  0a30BOM  YpOBHEe  IOHSATHSA:
MaTE€MaTHYECKOE OKHUJIAHWE CIIy4alHOW BEIWYMHBI KaK
TEOPETUUECKOE CPEIHEE 3HAUECHUE, JUCTIEPCHS CIIydallHON
BEJIMYMHBI KaK aHAJIOT AUCTIEPCUH YUCIOBOT0O Habopa.
Pemiate 3a1auMm Ha BBIUMCIEHHWE MAaTE€MaTHYECKOIO
OKMJIAHHWSI W  JHACIEPCUM JHCKPETHOW  CIlydailHOU
BEJIMYUHBI 110 3aIaHHOMY PacHpeseCHUI0, B TOM YHUCIe
3a/1a4, CBSI3aHHBIX CO CTPaxOBaHUEM M JIOTepesMHu (C
HaIpPaBJISIONIEH TOMOIIIBIO).

3HAKOMHMTBCI C MaTEeMaTH4YECKUM OXHUAAHUEM U
JUCIIEPCUEN HEKOTOPBIX paCIpENeSICHUd, B TOM 4YHCIIE
pacrnpeeneHus C1y4aiHOW BEJIMYUHbBI «YHUCIIO YCIIEXOB)» B
cepuu ucnblTanuii beprysmm.

M3yyars yactoTy CcOOBITHS B  MOBTOPSIOIIUXCS
CIIyYaHBIX OMBITAX KAK CIIY4YalHYIO BEJIUYUHY.
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3HAKOMHMTBLCSI C 3aKOHOM Oonblmmx uucen (B Qopme
beprymnu): mpu OOJBIIOM YHCIE ONBITOB 4YacToTa
COOBITHS OJIM3KA K €r0 BEPOSITHOCTH.

PemaTp 3a1aum Ha U3MEPEHUE BEPOSATHOCTEH C TOMOIIIBIO
4acToT (C HAIPABJISIONIEH TTOMOIIIBIO).

OO6cy:k1aTh POJIH 3aKOHA OOJBIINX YHCEN B 000CHOBAaHUU
9aCTOTHOTO METO/1a U3MEPEHHUS BEPOSTHOCTEH.
OO0cy:knaTh 3aKOH OOJBIIMX YHCET KaK IPOSBICHUE
CTaTUCTHYECKOW YCTOMYUBOCTU B U3MCHUUBBIX SIBICHUSX,
poJib 3aKoHA OOJIBIIUX YHCEN B MPUPOAC U B KU3HH
YeJI0BEKa.

0O606menue,
KOHTPOJIb
(10 v)

IIpencraBnenue  NaHHBIX.
BepositTHOCTB CIIy4aiiHOTO COOBITHSL.
KomOuHaTopuku. CydaliHbIe BEIMYUHBI U PAaCTIPEICTICHHUS.

OnucarenpHas  CTAaTHUCTHKA.
OJIEMEHTHI

IIoBTOpPATH H3y4EHHOE U BBICTPAMBATh CHCTEMY
3HAHHM.

PemaTe 32241 Ha [IpEACTaBICHUE U ONMUCAHKUE JAHHBIX.
Pemathb 3a1a4un Ha HaX0XK/IEHUE BEPOSTHOCTEN COOBITU,
B TOM 4YHCIE€ B OIBITaX C PaBHOBO3MOXXHBIMHU
3JIEMEHTapPHBIMH COOBITUSAMH, BEPOSITHOCTEN
OObETMHEHNUST W TepecedyeHus] COOBITHH, BBIYUCIATH
BEPOSITHOCTH B OIIBITaX C CEPHUAMU 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,

nunakTudeckue Bo3MoxxkHoctu KT, comeprkanre KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa30BaHUM.
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