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I[TOACHUTEJIBHAA 3AIINCKA

PabGouass mporpaMma MO MareMaTUKe s OOyYaroIIMXCs C 3aJep>KKOMN
ncuxudeckoro pazsutus (naiee — 3[1P) Ha ypoBHe 0CHOBHOTO 00111eT0 00pa3zoBaHus
NOJArOTOBJIEHa Ha OcHOBe denepaibHOr0 TOCYAapCTBEHHOTO 00pa30BaTENbHOTO
CTaHAapTa OCHOBHOro obuiero oopazoBanus (IIpuka3z Munnpocsemenus Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MuHHCTEPCTBOM IOCTHIIMK Poccuiickoi
®eneparmu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC O0O0), [TpumepHoit
aJanTUPOBAHHOM OCHOBHOW 00pa30BaTEeIbHOW MPOTpaMMbl OCHOBHOTO OOIIETrO
oOpa3zoBaHusi OOYYAIOMIMXCS C 3aJIEPKKON TMCHUXUYECKOTO pa3BUTHs (000pEHHOI
pemienueM ®YMO no obmemy oOpazoBanuto (mpotokos oT 18 mapra 2022 r. Ne
1/22)) (manee — ITAOOIT OOO 3I1P), I[IpumepHoii padoueii MPorpaMMbl OCHOBHOTO
oOmero oOpa3zoBaHus 10 mpeameTy «Marematuka», llpumepHoll TpoOrpaMmsl
BOCITUTaHUsA, C YYETOM pAaCIpPEACIICHHbIX MO0 KJaccaM IpPOBEpPSEMbIX TPEOOBaHUM K
pe3ynbTaTaM OCBOEHUsI AJanTHUPOBAHHOM OCHOBHOM 00Opa3oBaTEIbHOM MPOrpamMMbI
OCHOBHOTO 00I11Ier0 00pa30oBaHUsl OOYYAIOUIUXCA C 3aJCPKKON TMCUXHUYECKOTO
pazBuTHs. B paboueil mporpaMMe ydTeHbI HJIeU U MojokeHus KoHuenuuu pa3Butus
MareMaTtuueckoro oopasoBanus B Poccuiickoiidenepaiumu.

OO0mas xapakrepucTuka yue0Horo npeamera «MareMmaTuka

VYuebuniit mpeamer «MarteMaTthka» BXOAWT B MPEAMETHYIO 00JacTh
«Marematnka u wuHpOopMatuka». OH CIIOCOOCTBYET Pa3BUTHIO BBIUYHCIUTEIBHON
KYJIbTYpbl M JIOTHYECKOTO MBINIICHUS, (OPMHPOBAHUIO YMEHHUS IOJIH30BATHCS
aNrOpUTMaMH, a TaKKe MPHOOPETCHHIO MPAKTUYCCKUX HABBIKOB, HEOOXOIMMBIX B
MOBCEIHEBHON ku3HM oOydaromuxcss ¢ 3[IP. VueOHblii mnpeaMer pa3BUBaET
MBIIJICHHE, TPOCTPAHCTBEHHOE BOOOpakeHHE, (QYHKIIMOHAIBHYIO TPaMOTHOCTb,
YMEHUS  BOCIIPUHUMATh W KPUTHYECKH  aHAIM3UPOBATh  HMH(POPMAIIHIO,
MPEICTABJICHHYIO B PA3JIMYHBIX (popmax.

OOyuenue mMaTeMaTuke JaET BO3MOXKHOCTh pa3BuUBaTh y oOydarommxcs ¢ 311P
TOYHYIO, PAllMOHAIbHYI0O U WH(OPMATHBHYIO pedb, YMEHHUE OTOHMpaTh Hauboiiee
MOIXO/ISIIINE SI3BIKOBBIE, CUMBOJMYECKHE, TpapUUecKue CpeAcTBa JUIsl BBHIPAKECHUS
CY>KJIEHUW U HATJISTHOTO MX MPEJICTABICHHUS.

HeobxoaumMbpiM KOMIOHEHTOM OOIIIEH KyJIbTYphl B COBPEMEHHOM TOJIKOBAaHUU
SBISICTCS  OOIee 3HAKOMCTBO C METOJAMH TIO3HAHHUS JACHCTBUTEIBHOCTH,
MIPEICTABIICHUE O TIPEIMETE U METOaX MaTEMaTHUKH, UX OTIWIUN OT METOJOB JIPYTHX
€CTECTBEHHBIX M T'yMaHUTApHBIX HAyK, 00 OCOOCHHOCTSAX NMPUMCHCHHS MaTeMAaTHKH
JUISL pelIeHUs] Hay4YHBIX W TPHKJIAJHBIX 3adad. TakuMm 0o0pa3oM, MaTeMaTH4ecKOe
oOpa3zoBaHKne BHOCUT CBOU BKJIa/a B (hopMupoBaHue 0011Iei KyIbTyphl YeJIOBEKA.

N3yyenne MareMaTWKu TakKe CIOCOOCTBYET ACTETHYECKOMY BOCHHUTAHUIO
YeJIOBeKa, TOHMMAHHWIO KPAacOThl M M3SIIECTBA MAaTEMAaTUYECKUX PaCCYKICHUH,
BOCITPHUSITUIO TEOMETPUUYECKUX (HOPM, YCBOCHUIO UJIEH CUMMETPHH.



[Iporpamma oTpaxaeT cojepkaHue oO0yueHus mpeameTy «MaremaThuka» c
y4eTOM 0COOBIX 00pa3oBaTebHBIX MOTpeOHOCTEN oOydaromuxcs ¢ 3[1P. OBnanenue
y4eOHBIM MpeaMeToM «MaTemaThkay MpeCTaBsIeT ONPEICICHHYIO CI0XHOCTh IS
yaamuxcsa ¢ 3[IP. V oOyuarormuxcst ¢ 3IIP Hambosiee BBIpaX€HBI OTCTABaHUS B
Pa3BUTHHM CIOBECHO-IOTUYECKHX (OPM MBIIUIEHHSA, IO3TOMY aOCTpakTHbIE U
OTBJICUEHHBIE KATErOPUH UM TPYIHOAOCTYIHBL. B TOXe BpeMs IpH CIEHHATBHOM
oOydueHHH OOyd4arolmuecss MOTYT BBIIOJHATH 3aJaHus 1o aidroputMmy. OHu
BOCITPUMMYMBBI K MOMOIIM, MOTYT BBIIIOJIHUTh NEPEHOC HA aHAJIOTMYHOE 3aJaHHE
YCBOEHHOro crocoba penieHusi. CHMXKEHHE PA3BUTHSA MBICIUTENBHBIX ONEpalil U
3aMEUIEHHOE CTAaHOBJICHHE JIOTUYECKUX JACHUCTBHM NPUBOIAT K HEIOCTATOYHOM
OCMBICJIEHHOCTH COBEpIIAEMBIX Y4E€OHBIX NEHCTBUMA. Y 00ydarouiuxcsl 3aTpyIHEHBI
CUETHBIC BBIYMCIICHUS, MPOU3BOJMMBIE B YM€. B IHMCBMEHHBIX BBIYUCIICHUSX OHMU
MOTYT MpPOIyCKaTh OJMH W3 NPOMEXYTOUHbIX IIaroB. [Ipu pabore ¢ uMcIOBBIMU
BBIPQKEHUSIMU, BBIYMCICHUEM WX 3HAYEHUS MOTYT HE YAEPKUBATh IPAaBUJIbHBIM
nopsiiok aevctBuid. [1pu ympoienuu, mpeodpa3zoBanuu BeipakeHuit yuyammuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO NPHUHATH PEUIEHUE O IMOCIEAOBATEIBHOCTH BBIITOJIHEHUS
nercTBuii. KOHKPETHOCTh MBIIUICHUSI OCIIOXKHSET YCBOCHUS HAaBbIKA PEIICHUS
YpPaBHEHMH, HEPABEHCTB, CUCTEMBbI YpaBHEHUU. VM ManoIOCTymHO COBEpILICHHE
00paTUMBIX ONEpaLIUN.

Huskuii  ypoBeHb  pa3BUTHsS  JIOTHUYECKUX  ONEpAalMd, HEIOCTaTOYHAas
00OOLIEHHOCTh MBIIUICHUS] 3aTPYAHSIOT HU3ydyeHHE TeMbl «DYHKIMW»: MpH
onpeneneHU (QYHKIUMOHAJIBbHOW 3aBUCUMOCTH, IMPU OINUCAHUU TIpaduyecKoit
CUTYaIINH, UCTIONIb3YsI T€OMETPUUECKH, anreOpandeckuid, GyHKIIMOHATBHBINA S3BIKH.
Hepenko yuamiuecst He BUIAT pa3HULBI MeXAy 00JacTbio ornpeaeseHuss GyHKIUN U
00J1aCThIO 3HAUYCHUM.

Pemenue 3amad cONpsiKEHO C TPYIHOCTAMU OQOPMIIEHUS KpPAaTKOW 3amucH,
MIPOBE/ICHMSI aHAIM3a YCIOBUS 33[1a4M, BbIIEJIECHUS CyIIeCTBEHHOT0. O0yyarommecs ¢
3I1P 3aTpynHstOTCS clefaThb YMO3AKIIOUEHHE OT OOIIEero K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpalMOHAJIbHBIE CIOCOOBI  pEIIEHUs, WHOrJa OrpPaHUYHUBAIOTCA
MaHUNYJIALUSMH C YACIAMH.

[Ipn wm3yuyeHun reomeTpuueckoro wmarepuana oOydarommecs ¢ [P
CTAIKUBAIOTCS €  TPYAHOCTBIO  JEJaTh  JIOTUYECKUE  BBIBOJBL,  CTPOMUTH
IIOCJIEIOBATEIbHBIE paccykAeHus. HenpouHble 3HaHUsI OCHOBHBIX TEOPEM I'€OMETPHUH
OPUBOJUT K OIIMOKAaM B PEIIEHUWU TeoMETpHuYecKux 3aaady. OOydyaromiuecss MOryT
MOJIMEHUTH (POPMYJTy, HEMPABUIBLHO NPUMEHUTH TeopeMmy. K cepbe3HbiM ommbkam B
pelmieHnuy  3aJad  OPUBOJAT  HEAOCTAaTOYHO  PA3BUTHIE  MPOCTPAHCTBEHHBIC
npeacTaBieHus. VM ci0XHO BBIIIOJIHUTH YEPTEXK K YCIOBHIO, B TMCbMEHHBIX paboTax
OHM HE MOT'YT IPUBECTU OOBICHEHUE K UEPTEXKY.

To4YHOCTH 3aMIOMUHAHUS U BOCITPOU3BEACHHS Y41€OHOI0 MaTepHalia CHUKEHBI 10
MpUYMHE CJIAa00CTH MHECTHYECKOW JEeATEIbHOCTH, CYXeHUs oO0beMa MaMATH.
O6yuaronmumest ¢ 3IIP TpeOyeTcst Oosbllie BpeMEHM Ha 3aKpeIyieHue Marepuala,
aKTyaJau3auus 3HaHWW 110 ONOPE MPU BOCIIPOU3BEICHUH.

J151g mpeoiosieHrs TPy IHOCTEH B U3y4eHUH yueOHOTro mpeameTa «MarteMaTuka
HeoOxoauMa ajanTtanus oObeMa M XapakTepa y4eOHOro marepuana K
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MO03HABATENbHBIM BO3MOXKHOCTAM yuaiuxcsi ¢ 3I[IP. Cnegyer yueOHBIN Marepuan
IPENOJHOCUTh HEOOJIBIIMMHU TOPLUHUAMH, YCIOXKHSS €ro MOCTENEHHO, M3bICKUBATh
cnocoObl  afanTalM  TPYOHBIX 3aJaHUM, HEKOTOpble TEMbl JaBaTh Kak
O03HAKOMUTEIIBHBIE; UCKIIFOYAaTh OTJAEIbHBIE TPYAHBIE TOKA3aTEIbCTBA; TEOPETUUECKUI
MaTEepUAl PEKOMEHIYETCA H3y4daTb B IPOLECCE IPAKTUYECKOM NESITEIbHOCTH IO
pemieHnto  3agady.  OpraHuyeckoe €AUHCTBO MPAKTHYECKOW W YMCTBEHHOU
ACSTEIbHOCTH Y4YalllUXCcid Ha ypOKaX MAaTeMaTUKH CIIOCOOCTBYIOT TMPOYHOMY U
CO3HATEILHOMY YCBOCHHIO OA3MCHBIX MAaTEMATHYCCKUX 3HAHUN M YMEHUM.

Heau u 3anaun n3yvyeHus yueOHoro npeamera «MaremaTuka»

[TpuopuTeTHBEIME Yyerimu 00ydeHUS MaTeMaTHKe B 5—9 Kitaccax sIBISIOTCS:

* (¢hopMUpPOBaHUE LEHTPATBHBIX MAaTEMAaTUYECKUX MOHATUM (YHMCIIO, BEIUUYUHA,
reoMeTpuIecKast durypa, IepeMEeHHas, BEPOSITHOCTb, byHKIIHA),
00eCIeYnBaOIINX MPEEMCTBEHHOCTh U TMEPCIEKTUBHOCTh MaTEMaTUYECKOIrO
oOpazoBanus ooyuatomuxcs ¢ 311P;

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

" pa3BUTHE WHTEIJIEKTYaJbHBIX W TBOPUYECKUX CIOCOOHOCTEM OOyYaromuxcs C
311P, no3HaBaTEIbHON aKTUBHOCTH, UCCIIEIOBATEIIbCKUX YMEHUN, KDUTUYHOCTHU
MBIIUIEHUS, UHTEPECA K N3YUCHUIO MAaTEMATUKU;

* ¢opmupoBanue (YHKIMOHATHLHON MaTeMaTHYeCKOM TPaMOTHOCTH: YMEHHS
pacmo3HaBaTh MPOSIBIICHUS  MaTEeMaTHYECKUX  TOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEHN B peaJIbHBIX )KU3HEHHBIX CUTYAIUAX U MPU U3YUYEHUH JIPYTUX
y4€OHBIX TPEAMETOB, TMPOSIBJICHUS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH,
dbopMyIUpOBaTh WX Ha S3bIKE MAaTEMaTUKH W CO3/1aBaTh MAaTeMaTUYECKHUE
MOJIEIM, TMPUMEHSITh OCBOCHHBIM MaTEeMaTUYECKUW amnmapar g perieHus
MPAaKTUKO-OPUEHTUPOBAHHBIX  3aJay, HWHTEPIPETUPOBATH W  OILCHUBATh
MOJTyYEHHbIE PE3YJIbTATHI.

JlocTikeHue 3Tux 1enei o0ecreuynBaeTcs peieHueM CIeIYIONINX 3a0ay.

» dopmupoBath y oOyuarommxcs ¢ 3I[IP HaBeiku ydeOHO-TTO3HaABaTEIbHOU
NESATEILHOCTH: TUIAHUPOBaHUE pPal0OThI, TOWCK pAIMOHAIBHBIX MyTeH ee
BBITIOJTHEHHS, OCYIIIECTBICHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBATh HMHTEIUICKTYaIbHOMY pa3BHUTHIO, (OPMUPOBATH Ka4yeCTBa,
HEO0OXOMMbIC YETIOBEKY JJIsl TIOJTHOIIEHHO! JKU3HU B COBPEMEHHOM OOIIECTRBE,
CBOMCTBEHHBIE MATEMATUYECKOU AESATEIbHOCTU: SICHOCTA U TOYHOCTH MBICIIH,
WHTYUIIUH, TPOCTPAHCTBEHHBIX MPEACTABICHUM, CHOCOOHOCTH K MPEOJO0JICHUIO
TPYAHOCTEW;

* (¢hopMHUPOBATh KJIIOUEBBIC KOMIICTCHIIMU Y4YaIllMXCS B paMKax MpPeIMETHOU
obOnactu «Marematuka 1 HHPOPMATHUKAY,;

" pa3BUBATh MOHATUHHOE MbILUIEHUS o0ydatommxcs ¢ 3I1P;



" OCYHIECTBIJISITH KOPPEKIMIO MO3HABATEIBHBIX MpolieccoB oOy4daronuxcs ¢ 311P,
HEOOXOJMMBIX [IJII OCBOGHUS IMPOTPAaMMHOTO MaTepuaja Mo ydyeOHOMY
pEeIMETY;

" [peaycMaTpuBaTh BOZMOXHOCTh KOMIIEHCAIIMU 00pa30BaTeIbHBIX ACPHUIIITOB B
OCBOCHHMH MPEIIIECTBYIONIETO MPOrpaMMHOT0 MaTepHalia y oOy4aronuxcs C
3I1P 1 HeTOCTAaTKOB B UX MAaTEMATHYECKOM Pa3BUTHUU;

" copmMHupOBaTH YCTOWYUBBIA HHTEPEC YUAIIUXCS K IPEIMETY;

" BBIABIIATH U PA3BUBATh MAaTEMATHUECKHE U TBOPUECKHE CITIOCOOHOCTH.
OCHOBHBIE JIMHHM COJIEpKaHUsl Kypca MareMaThku B 5—9 kmaccax: «Hucna u

BBIUHCTICHUS», «Anredpa» («AnreOpandeckue BbIpaXEHHUS», «YpaBHEHHS U
HepaBeHCTBa»), «Dynkium», «l'eomerpus» («['eomerpuueckue Qurypel u ux
CBOMCTBay, «M3MepeHne reoOMeTpUUECKUX BEIUUUHY), «BEpOATHOCTh U CTATUCTUKAY.
JlaHHbIE TMHUU Pa3BUBAIOTCS MapajuIesIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOMN
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHA OT JApPYyrod, a B TECHOM KOHTaKTe W
B3aumozeiictBun. Kpome »3Toro, ux oOBbEAMHSET JIOTMYECKas COCTABJIAIOIIAS,
TPaJAULIMOHHO ITPUCYIIAsl MATEMATHUKE U IIPOHU3BIBAIOIIAS BCE MATEMATHYECKHUE KYPChI
u coaeprkatenbHble TuHuU. ChopMynnpoBaHHoe B DeepaibHOM rocygapCTBEHHOM
o0pa30BaTeNbHOM CTaHJAapTe OCHOBHOTO OOIIEro 0Opa3oBaHUsl TPEOOBAHUE «YMETh
OIEpUPOBATh NOHATHAMMU: ONPEACIICHUE, aKCHOMA, TEOPEMA, I0KA3aTEIbCTBO; YMEHUE
pacno3HaBaThb HMCTUHHBIE M JIOKHBIE BBICKA3BIBAHUA, IPUBOAUTH IPUMEPHI U
KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHMS U OTPHULIAHUS BBICKA3bIBAHUI OTHOCUTCS KO
BCEM Kypcam, a pOpMUPOBAHHUE JIOTHYECKUX YMEHHI paclpeaessseTcs N0 BCEM rojam
00y4eHHUs Ha YPOBHE OCHOBHOI'O 00I1Ier0 00pa3oBaHuUsl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOUIEE MPEIMETHBIM pe3yJbTaTaM
ocBoenus [IpumepHoil paboueil mporpaMmbl, paclpeAe€éHHbIM 0 ToJaM OOy4eHHs,
CTPYKTYPUPOBAHO TAaKMM 0OOpa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHUIMUIHUAIbHBIM
BompocaM oOydJarommuecss oOpamiajdnuch HEOJHOKPATHO, 4YTOOBI  OBJIAJICHHE
MAaTE€MaTUYECKUMH IOHATUSMHU M HaBBIKAMHM OCYIIECTBIIJIOCH ITOCIIEI0BATEIBHO U
NOCTyNaTeNbHO, C COOJIOACHUEM NPUHLHUIIA MPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS
BKJIIOYAJIMCh B OOIIYI0 CUCTEMY MAaT€MaTUYECKUX MPEICTaBICHUNA OOYy4aroluXcs C
3I1P, pacmmpss u yriuyosnsst e€, oopa3ys mpoyHble MHOKECTBEHHBIE CBA3U. OOIIMe
eI u3ydeHus: yueOHoro mpeamera «MatemaTuka» mnpejacTaBieHsl B [IpumepHoi
paboueil mporpaMmme OCHOBHOT'O 00IIIeTo 00pa3oBaHUs.

Oco0eHHoOCTH 0TOOpPA M aJaNITAIIMU Y4€OHOT0 MAaTepuaJia o MaTeMaTHKe

OOyuenune ydeOHOMY mnpenmeTy «MaremaTuka» CTPOUTCS Ha CO3JAaHUU
ONTUMAJIBHBIX YCJIOBHH JJIi YCBOCHHS MPOTPAMMHOTO MaTepuajia OOyJaroIIMMUCS C
3I1P. Bonwioe BHUMaHue yaenseTcss oT00py yueOHOro MaTepualia B COOTBETCTBHH C
MPUHIUIIOM JOCTYMHOCTH TMPU COXPAHEHUHU OOIIero 0a30BOro YpOBHS, KOTOPBIN
JIOJDKEH T10 COACPIKaHUIO U 00beMY OBbITh aJanTHPOBAHHBIM sl oOy4Jatomuxcs ¢ 3[1P
B COOTBETCTBUU C HMX OCOOBIMM oOOpa3zoBaTeabHbIMU MOTpeOHOCTsIMU. Cremyer
o0nerunTh oOBJIaJieHue MarepuaigoMm oOydarommmucs ¢ 3IIP mocpencTtBom ero
JETANIbHOTO OOBSICHEHUS! C CUCTEMATUYECKUM MTOBTOPOM, MHOTOKPATHON TPEHUPOBKHU
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B MPUMEHEHUU 3HAHWM, MCIOJIb3ys MPHUEMBl aKTyalu3aluu (BU3yasibHas oOIopa,
aMsITKa).

[Iporpamma npeaycMaTpuBaeT BHECEHUE HEKOTOPBIX U3MEHEHUN: YMEHBIIIEHNE
00beMa TEOPETUYECKUX CBEJICHUI, BBIHECEHUE OTIEIbHBIX TEM WM ILENbIX Pa3/IeioB
B MaTepHuabl 111 0030pHOT0, 03HAKOMHUTENBHOTO U3yUEHHUS.

HN3menenus nporpaMmmsl B 5—9 kiaaccax

Mamemamuxa 6 5 u 6 knaccax

B 03HaKOMHUTEIBHOM ILIAaHE PEKOMEHAYETCS HW3y4daThb CIEAYIOIIHE TEMBI:
«Pumckas nymepanus», «PaBubie durypey», «lluwmuaap, konyc, map», «Kyow,
«IIpssMmoyronpHbIN mapajuienenumneny, «llepemenienne Mo KOOPAUHATHON MPSAMOMN»,
«Mopayne yucna», «HucnoBble MpoMexyTkn»; «MacmTab» (M3ydaercs B Kypce
«T"eorpadus»); «M300paxenue reomeTpruueckux (GuUryp Ha HEIMHOBAaHHOW Oymare ¢
WCIIOJb30BAaHUEM LIHUPKYJIA, JIMHEWKH, YroJbHUKA, TpaHCHOpTUpa», «/lnuHa
OKpykHOCTH», «IInomane kpyray, «llapamnenbasie npsmbie», «llepneHauKyaspHbIe
npsimbie», «OceBasi U LEHTpajdbHasi CUMMETpUM» (KM3ydaeTcsi B Kypce IreOMETpHUH);
«beckoHeUHBIE MEpUOIUYECKUE ACCATUYHBIE ApoOu. JlecsaTuuHOe NPUOIMKEHUE
OOBIKHOBEHHOM ApoOm» (M3ydaeTcsi B Kypce ajireopsl).

CnenyeT yMEHBIIMTh KOJHMYECTBO YacoOB Ha clieayrouue TeMbl: «Pemenue
JOTUYECKUN 3amau», «numHa otpeskay, «lllkanb», «PacnpenenuTenbHbli 3aKOH
YMHOKEHHUS», «3aMKUCh MPOU3BEACHUS C OYKBEHHBIMU MHOXUTEIIMIWY, «IlocTpoeHue
KOH(Urypanuii U3 vacrel npsMon, OKPYKHOCTH HAa HEJIMHOBAHHOM M KJIETYATON
Oymare», «Jlenurenu u kpatHsie. [IpusHaku nenumoctny, «Hambonpmmii oOmmii
JENUTeNIb U HauMeHbluee obmiee KpaTHoe. J[eMMMOCTh CyMMbl M TPOU3BEIACHUS.
«IIpuBenenue npodu K HOBOMY 3HaMeHaTeN0», «Haxox1eHrne 4acTu 1enoro 1 Leaoro
no ero yactu». «OKpyryieHuEe IeCATUYHBIX ApoOei». «Pemenue 3amad nepedbopoM
BCEX BO3MOYKHBIX BapUaHTOB». «CocTaBieHHe OYKBEHHBIX BBIPAKEHUN MO YCIOBUIO
3aaun». BeicBOOOAMBIIMECS YaCchl MOKHO UCIIOJIb30BaTh HA MOBTOPEHUE (B HAaYaJle U
KOHLIE Y4eOHOT0 roJ1a), Ha U3y4YeHne Haubosee TPYIHbIX U 3HAYMMBIX TeM: B V Kiiacce
— Ha pelieHre ypaBHEHUH, MPUBEICHHUE JPOOU K HOBOMY 3HAMEHATEI0, YMHOKEHHUE U
JICNICHUE JECATUYHBIX TpoOed, u3MmepeHue yrioB; B VI kimacce — nelcTBus C
MOJIOKUTENIbHBIMU M OTPULIATENIbHBIMU YHUCJIAMU, PEIIEHUE YPABHEHUM, CIIOKEHUE U
BBIYMTAHHUE YHUCEII, COJEPIKAIINX IIEIYI0 U JPOOHYIO YacTh, HA YMHOXXEHUE U JICJICHNE
O0OBIKHOBEHHBIX JAPOOEH.

Anzeopa

B 03HaKOMUTENBHOM IUJIAHE PEKOMEHAYETCS M3Yy4daTh CIEAYIOIIUE TEMBI:
«ppaunoHanbHble yncia. JleicTBuTenbHble unciay, « CpaBHEHHE AEHCTBUTEIIBHBIX
qucesn, apuMeTHYeCKue ACHCTBUS C JEUCTBUTEILHBIMU unciiamuy, «Haxoxnenue
MpUOJIMKEHHBIX 3HAYEHUW KBaApaTHOro KopHs», «Teopema Buera», «Pemenus
YPAaBHEHUH TPETbEU U YETBEPTOU CTENICHEN PA3JIOKEHUEM HA MHOXKUTENIN», « DyHKIUA Y
=vx u ee rpapuk», «llorpemHocTs M TOYHOCTh NPUOTKEHHS», «YUeTHble u
HeueTHsle GyHKIUNY, «@yHKIHT y=x"», «DyHKIHSI y= ax’, ec rpaduK U CBOICTBA.
['paduku pyHkmn y= ax’ + N u y=a(x-m)2, «YpaBHEHHUE C IBYMs [IEPEMEHHBIMU U €70
rpadux», «I'paduueckuil cnocod pemeHus: CUCTeMbl ypaBHeHUi», «l300paxenue



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

Cneagyer yMEHBIIUTh KOJMYECTBO YAaCOB Ha H3ydeHHE TeM: «DopMysbD»,
«JloKka3zarenbCcTBO TOXIECTBY», «JIMHEHHOE ypaBHEHHE C JIBYMS HEHU3BECTHBIMUY,
«I'padux nuHEHHOTO ypaBHEHHs C IBYMs NepeMeHHbIMIY, «['paduueckoe perienue
JIMHEHHBIX YPAaBHEHUI M CHUCTEM JIMHEHHBIX ypaBHEHMI», «CBOMCTBA KBaJApaTUYHOM
byHKITUN.

BricBoOOIMBIIIMECST Yachl PEKOMEHIYETCS MCIOJb30BaTh: JUIsSl  JIydIlen
npopaboTku Hambojee BaXKHBIX TeM Kypca: «Pemienue ypaBHeHuit», «PerieHue
CUCTEM ypaBHEHUI», «COBMECTHbIE NEHUCTBUA C Apo0sMuy, «lIprumMeHeHne CBONCTB
apu(pMETUYECKOTO KBAJPaTHOTO KOPHS»; Ha TIOBTOPEHHE, pEIICHHEe 3ajad,
npeoOpa30BaHUE BBIPAXKEHHMI, a TAK)KE HA 3aKPEIUIEHUE U3YUEHHOT0 MaTepuara.

T'eomempus

CrnemyeT OCHOBHOE BHUMAHUE YJIENUTh MPAKTUYECKOW HAIPaBICHHOCTH Kypca,
UCKIIIOYUB M YIOPOCTUB HauOoJiee CIOXKHBIM 11 BOCHPUSITHS TEOPETHUECKUUN
Marepuan. Ha ypokax reomeTpun HEOOXOJUMO MAKCHUMAJIbHO HCIIOJIb30BATh
HarJsiHbIE CpefcTBa OOy4eHHUs, OOJIbllle MPOBOJUTH MPAKTHYECKUX pabdoT ¢
yYallUMHUCS, pemath 3a1aud. CTpOUTh pellieHre 3a7a4 IpH NOCTOSHHOM O0OpallleHun
K HarJBITHOCTH — PUCYHKaM M YE€pPTEkKaM.

O3HakOMHUTENBHO NaThb TeMbl: «TeopeMbl M JI0OKa3aTeNbCTBO. AKCHOMBDY,
«JlokazarenbcTBO OT MNPOTUBHOrO», «CylIecTBOBaHME U €IUHCTBEHHOCTH
MEPIEHAUKYIISIpa K OpsAMOi», «MeTos reoMeTpudeckux mMecr», «MeTtoa yaBOCHHUS
Meauanbe», « Teopema daneca u TeopeMa 0 NPOMOPLHUOHATBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojbHuKa», «I3MeHeHrne TpUroHOMEeTpUYECKUX (PyHKIUN IPU BO3paCTaHUU
yria», «DopMynsl IS PaguyCoB BIMCAHHBIX M OIMCAHHBIX OKPYKHOCTEU
ITPABWJIBHBIX MHOTOYTOJIBHUKOB)», «YpaBHEHUE NpsIMOi», «llBrkeHune», «CBouCTBa
IOBWKEHUS», «Teopema 0 MpOU3BENEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KACATEIBHOW.

CrnenyeT yMEHBIINTh KOJMYECTBO 4YacOB Ha u3yueHHe TeM: «CHUMMETpUYHbIC
¢urypsl. OCHOBHBIE CBOMCTBA OCEBOM cUMMETpHUN», «L{eHTpabHast CUMMETPHSI»,
«ITapannenbubiii mepenocy, «lloBopor», «lIpeobpazoBanue mogodbus. IlomoOue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 33Ja4d Ha IIOCTPOECHHE C ITOMOILBIO
UUPKYJIS W JIMHEWKW», «JleKapTOBBI KOOpPAMHATHI HA IUIOCKOCTH», «Permienue
TPEYTrOJIbHUKOBY, «[logobue dhurypy.

BricBoOOIMBIIIMECS YaChl UCTIOIB30BATh HA PEILICHUE 33/1a4 U IOBTOPEHHUE.

Bepoamnocmb u cmamucmuxa

B cBsi3u ¢ TeM, YTO JaHHBIM KypC BBI3BIBACT HAWOOJBINNE CIIOKHOCTU JIS
oOyuatomuxcst ¢ 3IIP, cBsi3aHHBIE CO CHHKEHHBIM YPOBHEM Pa3BUTHsI CIOBECHO-
JIOTUYECKOT0 MBIIUJICHUSI, €r0 M3yYeHHUe JIOJDKHO CTPOUTHCSA Ha 0a30BOM YpOBHE M
JOCTYIIHOM Ul YYEHMKOB Marepuase. OCHOBHOE BHUMAaHHE CIEAYET YAEIUTh
paszenaM, CBS3aHHBIMHA C IIOBTOPEHUEM IPOMIACHHOIO MaTepualia, YBEIUYUTH
KOJIMYECTBO YIPAXKHEHUN W 3aJaHUM, CBSA3AHHBIX C MPAKTUYECKON AEATEIBHOCTHIO
00yJarommxcs.



HeoOxoaumo nepecMOTpeTh COAEpXKaHUE TEOPETHYECKOIo Marepuana |
XapaKTep €ro M3JI0KECHMs: TEOPETHYECKUMH Marepuas IPErnoJHOCUTh B IpoLecce
peleHns 3a7a4 M BBITOJHEHUS 3aJaHUM HaIrJBIAHO-TIPAKTUYECKOIO XapakTepa; He
TpeOOBaTh BBIBOJIa M 3alIOMHHAHUSA CIIOKHBIX (OPMYJI, PEIICHUs HEeCTaHAApPTHBIX,
TPYROEMKHUX 3a1aHUM. P TeM crenyeT nu3ydaTh B O3HAKOMUTEIIBHOM ILUIAHE.

[Iporpamma mnpenocTaBiseT aBTOpy paboueil mporpamMmbl CBOOOAY B
pacmpesieieHny MaTepuaia Mo 4eTBepTsaM (TpumecTtpam). PacmpenencHue BpeMeHH
Ha W3Y4YCHHE TEM B TEUEHHE YYEOHOTO TOJa CaMOCTOSTEIBHO OIPEaesaeTCsI
o0pa30BaTeNbHON OpraHu3anyeil ¥ 3aBUCUT OT OCOOCHHOCTEH TPYIITBI 00y4YarONTXCs
¢ 3IIP u ux ocoObix 00pa3oBaTENbHBIX MOTPEOHOCTEH.

Buab! gesareasHocTr odyyaromuxcs ¢ 3IIP, 00ycioBi1eHHBICOCOOBIMU
o0pa3oBaTeJibHBIMHU MOTPEOHOCTAMH U 00eceYuBaIOIIHe
OCMBICJIEHHOE OCBOEHHE COIeP:KAHNH 00Pa30BaHUS 110 MPeMETY
«MaTemaTuka»

Conepxxanue BUIOB JesTenbHOCTH oOyuwatrouuxcsa ¢ 3[IP onpenensierca ux
0CcoObIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMU. [IOMUMO IIMPOKO HCMONB3YyEMBIX B
OOII OO0 obuwmx a1 Bcex 00y4aromuxcsi BUJOB ACATEIbHOCTU CIEAYET YCUIIHTh
BU/IBI ICATEIHHOCTH CHEIU(PUYHBIC IS JaHHOW KaTerOpuu JEeTel, 00ecTieYnBaroIie
OCMBICIICHHOE OCBOCHHE COJACpKAaHHMs O0pa3oBaHUsA IO TPEAMETY: YyCHUIICHHUE
MPEIMETHO-TIPAKTUIECKON JESATEbHOCTH C aKTHUBHM3AIlMe CEHCOPHBIX CHCTEM;
yepeOBaHWE BHJOB JACATEIBHOCTH, 3aJCHCTBYIOIIUX pa3IUYHBIE CEHCOPHBIE
CHCTEMBI; OCBOCHHE MaTepHalia ¢ OMOPOil Ha aJIrOPUTM; «IOMIATOBOCTHY B M3YUCHUU
MaTepuasa; UCT0Ib30BaHHUE JOMOIHUTEIbHON BU3YAIbHOM OMOPHI (CXEMBbI, 1a0JIOHBI,
OTOpHBIE TaOJMIIbI); PEUEBOM OTYET O MPOIEcCCe U pe3ysibTaTe JeATEIbHOCTH;
BBITIOJTHEHUE CIIEUUANbHBIX 3a/laHui, OOECHEeUMBAIOIINX KOPPEKLIHUIO PETyJIsaIuu
y4eOHO-103HABATEIbHOMN AE€ATEIbHOCTH U KOHTPOJIb COOCTBEHHOI'O PE3yJIbTaTa.

Temarnueckas u TepMuHosIOornyeckas jexkcuka coorserctsyer OOIT OOO0.

Jns oOyuvarommxcs ¢ 3IIP cyliecTBEeHHBIM SIBISIOTCA MPUEMBI PabOThI C
JIEKCHYECKUM MaTepuaioM Mo mpeamery. llpoBoaurtcs crenumanbHas padora O
BBEJICHUIO B aKTHBHBIN CIOBaph OOYYAIOIIMXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
N3y4aembie TEpMUHBI BBOJSTCS HA TTOJMCEHCOPHOW OCHOBE, 00s3aTeIbHA BU3yalbHas
MOJIZICPKKa, AITOPUTMBI paOOTHI C OTIPEACTICHUEM, OITIOPHBIE CXEMBI JJIs aKTyaTu3aIluu
TEPMHUHOJIOTHH.

Mecto yueOHOro npeamera «MaremaTnka» B y4eOHOM ILIaHe

B cootBerctBUM ¢ @DenepalbHBIM TOCYAAPCTBEHHBIM 00pa30oBaTeNIbHBIM
CTaHJapTOM OCHOBHOTO 001Iero oOpa3oBaHMsl y4eOHBIM mMpeaMmeT «MaTtemaThkKa
BXOJUT B IMpeaAMeTHyI0 oOnacTb «MaremaTuka W HWH(GOPMATUKa» W SBIAETCS
o0s3aTenbHBIM It u3ydeHus. B 5-9 knaccax yuebHblit mpeamet «MaTeMaTHKa
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TPAJAMIIMOHHO M3y4YaeTcs B paMKax CIeIyIoUuX yu4eOHBbIX KypcoB: B 5-6 kiaccax —
Kypca «Marematuka», B 7-9 Kiaccax — KypcoB «AnreOpa» (BKJIHOYas 3JIEMEHTHI
CTaTUCTUKA M Teopun BeposTHocTed) u «['eomerpus». Hacrosmeid nporpammoit
BBOJIUTCS CAMOCTOSITENIbHBIN y4eOHBIN Kypc «BeposITHOCTh U CTATUCTUKAY.

HacToseit mporpaMmoit mpeycMaTpuBaeTcCs BbIJICICHUE B yUeOHOM TUIaHe Ha
M3yYeHHE MaTeMaTUKH B 5—6 Ki1accax S5 yueOHBIX 4acOB B HEZICIIO B TEUCHUE KAXXK]IOTO
rojia o0yueHus, B 7-9 kiaccax 6 yueOHBIX 4acOB B HEJENIO B TEUCHHE KaXKJOro rojia
o0yueHus, Bcero 952 yueOHBIX yaca.

Coneprkanue yueOHOro npenMera «MaTtemaTuka», NpeacTaBIeHHOE Bpadouei
nporpamme, cootBerctByer ®I'OC OOO, ocHOBHOI 00pa3oBaTeIbHON Mporpamme
OCHOBHOTO 00IIero oOpa3oBaHUs, aJalTUPOBAHHOM OCHOBHOU 00pa3oBaTeNbHOU
porpaMMe OCHOBHOTO 00miero oOpa3oBaHUs OOydYarOUIUXCA C  3aJepP>KKOM
MICUXUYECKOTO Pa3BUTHS.

TemaTuyeckoe IJIaHUPOBAaHUE YYEOHBIX KYpCOB U  PEKOMEHIyEMOE
pacnpeziesieHue yueOHOro BpeMEHU I U3YyUEHHS OTJEIbHBIX TEM, MIPEAJIOKEHHBIC B
HACTOSIIEN MporpaMMe, HaJl0 pacCMAaTPUBATh KaK IPUMEPHBIE OPUEHTUPHI B IIOMOILIb
COCTaBUTENIO aBTOPCKOW pabouell mporpamMmbl M MPEXJIE BCEr0 YUYMUTETO. ABTOP
paboueil mporpaMMbl BIIpaBE YBEIUYMUTH NPEJIOKEHHOE YUCIO y4EOHBIX YacoB Ha
TeMbl, TpeOyromue Oojiee ATUTENBHOTO H3ydeHus oOyuaromumucs c¢ 3P, wmm
YMEHBUIUTh KOJIMYECTBO YAaCOB Ha TEMBI, N3y4aeMbI€ HAa O3HAKOMHUTEIBHOM YPOBHE.
JlomycTuMO TakXke JIOKaJIbHOE IMEpPEPACTIPENEICHHE U TEPECTAHOBKA 3JIEMEHTOB
colepKaHUsi BHYTPU JaHHOro kijacca. KonMuecTBO MPOBEPOYHBIX  padboT
(TeMaTHYeCKui U UTOTOBBIN KOHTPOJIb KaUeCTBAa YCBOCHUS Y4EOHOT0 MaTepuaia) U ux
TUI (CaMOCTOSITEIIbHBIE U KOHTPOJIbHBIE PaOOThI, TECThI) OCTAIOTCS HA YCMOTPEHUE
yuntensa. Takke yduTesb BIpaBe yBEIUUYUTh WM YMEHBIIUTh YUCIIO YY€OHBIX YacoB,
OTBEAEHHBIX B paboyeil mporpaMMe Ha 00OOLIEHUE, MOBTOPEHHUE, CUCTEMATU3ALIMIO
3HaHUU oOyuaromuxcs. ENMHCTBEHHBIM, HO MPUHLMIIMAIBLHO BAXKHBIM KPUTEPUEM,
ABJISIETCS JOCTHXKEHUE PE3yJIbTaTOB 00YUEHHUsI, yKa3aHHBIX B HACTOALLIEH Mporpamme.
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PABOYAJ ITPOTPAMMA YUEBHOI'O KYPCA
«MATEMATHUKAY». 5-6 KIIACCBI

Heau n3yyeHusi yaedOHOro Kypca

[TpropuTeTHBIMU LIETAMU O0YUEHHUSI MaTEMATHUKE B 5—6 Ki1accax sIBISIFOTCS:

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

" pa3BUTHE WHTEIUICKTyaJIbHBIX U TBOPYECKUX CMOCOOHOCTEH OOydYarommxcs ¢
3I1P, nmo3HaBaTeIbHONW aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHHI, HHTEpeca K
W3YYCHHUIO MaTEMaTUKH;

* noaseaeHue oodyyatouuxcs ¢ 31IP Ha tocTynmHOM AJi1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBS3U MATEMATUKU U OKPYKaIOILEro MUpa;

* (popmupoBaHuEe (QYHKIMOHAIBHOM MaTeMaTUYeCKOW I'pPaMOTHOCTH: YMEHUS
pacrno3HaBaThb MaTEMaTHUECKUE OOBEKTHI B pEaIbHbBIX KU3HEHHBIX CUTYALMSIX,
IIPUMEHATh OCBOCHHBIE YMEHMA Ul PELICHUs NPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, MHTEPIPETUPOBATH II0JyYEHHBIE pE3yJbTaTbl U OLEHUBATh HX Ha
COOTBETCTBUE IPAKTUYECKOU CUTYALIUH.

OCHOBHBIE JMHHH COJIEp)KaHUs Kypca MaTeMaTuku B 5—6 Kimaccax —
apupMeTnyecKas U reOMeTpuUecKas, KOTOPbIE pa3BUBAIOTCS MMAPAUIEIbHO, KaK1as B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OTHAKO, HE HE3aBHCUMO OJIHA OT APYTOW, a B
TECHOM KOHTAKT€ M B3aMMOJCHUCTBUU. TaKke B Kypce NPOUCXOAUT 3HAKOMCTBO C
AJIeMEHTaMU anreOpbl U ONMHUCATEIbHON CTaTUCTUKHU.

N3yuyenue apudmeTnueckoro marepuaiga HauMHAETCA CO CHUCTEMaTu3aluu U
Pa3BUTHUS 3HAHWM O HATYPAIBHBIX UYMCIAX, MOJYYEHHBIX B HAYaJIbHOM 1iKoje. [lpu
TOM COBEpUICHCTBOBAHWE BBIYUCIUTEIBHOW TEXHUKU U (POPMHUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUU COYETACTCA C PA3BUTHUEM BBIYUCIUTEIBHON KYJBTYpHI, B
YACTHOCTH € OOy4Y€HHEM MPOCTEHIINM MpUEMaM MPUKUAKUA U OLIEHKH PE3yJIbTaTOB
BbIUKCICHUH. M3ydeHne HaTypallbHbIX YHCEeT MPOI0JDKACTCS B 6 Kilacce 3HAKOMCTBOM
C Ha4aJIbHBIMU NOHATHUSIMU TEOPHUU IEITUMOCTH.

Jpyroii KpynHblil OJOK B coliepKaHUU apu(PMETHUECKON JIMHUU — 3TO JPOOH.
Hayano u3ydenusi 0ObIKHOBEHHBIX U JECSITHUYHBIX APOOE OTHECEHO K 5 Kiaccy. ITo
MEPBbI 3Tanm B OCBOEHUM JpoOeH, Koraa MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU
UJesIMU, MOHATUSIMHU TeMbl. [Ipu 3TOM paccMOTpeHHE OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BEME MPEUIECTBYET U3YUCHHUIO JECATUUHBIX Ipo0eH, 4To 1eaecooOpa3Ho
C TOYKM 3PEHUs JIOTMKH W3JIOKEHHUs YMCIOBOM JIMHUU, KOrAa MpaBuia IEUCTBUU C
JACCATUUYHBIMH APOOSMH MOKHO OOOCHOBaTh YK€ M3BECTHBIMH aJIrOpUTMaMHU
BBITIOJTHEHUSI JEHCTBUI ¢ OOBIKHOBEHHBIMHU JIPOOSIMU. 3HAKOMCTBO C JI€CATUUYHBIMU
ApOOSIMH PacCUIMPUT BO3MOXKHOCTH JJII TMOHUMaHUS OOy4YaIOIIUMUCS MPHUKIAJIHOTO
IIPUMEHEHUS HOBOM 3aIIMCH NPU U3YYECHHUU IPYTUX NPEAMETOB U IPU IIPAKTUYECKOM
ucronb3oBanuu. K 6 kjmaccy OTHeCEH BTOpPOM dTam B H3Y4YEHUU JApOOeH, TIe
IPOUCXOAUT COBEPLICHCTBOBAHUE HABBIKOB CPAaBHEHUS M INpeoOpa3oBaHUs IpoOei,
OCBOCHME HOBBIX BBIUMCIUTENBHBIX aJITOPUTMOB, OTTAYNBAHNE TEXHUKHU BBIUMCIICHUM,
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B TOM YHMCJI€ 3HAaYEHUN BBIPAKECHUM, CONEPKAIIMX U OOBIKHOBEHHBIE, U JIECATUYHBIC
Ipo0Ou, yCTAaHOBIIEHUE CBS3EH MEXIy HUMHU, pACCMOTPEHHE MPUEMOB PEILICHUS 3a]1a4
Ha 1poOu. B Hauase 6 kimacca mpoOMCXOAUT 3HAKOMCTBO C MOHSITHEM IMPOIICHTA.

Oco0eHHOCThIO U3YyUEHUS MOJIOKUTEIBHBIX U OTPUIATEIBHBIX YUCEI SIBISIETCS
TO, YTO OHU TAKXKE MOTYT PacCMaTpPUBAThCA B HECKOJIBKO 3TarnoB. B 6 kiacce B Hayaie
u3yuyeHust TeMbl «I107M0KUTENbHBIE U OTPULIATEIBHBIE YHCIIA» BBIICIACTCS MOATEMA
«llenble yncna», B paMKax KOTOPOM 3HAKOMCTBO C OTPULATEIbHBIMH UYHUCIAMHU H
NEUCTBUSIMA C TIOJIOKUTEIBbHBIMA M OTPULATEIIBHBIMU YHUCJIAMHU MPOUCXOJIUT Ha
OCHOBE COIEPXKATENBHOTO TMOAXO0Ja. JTO TO3BOJSAET HAa JOCTYIIHOM YPOBHE
MO3HAKOMUTD YYAIIUXCS MPAKTUYECKU CO BCEMU OCHOBHBIMU MOHSATHUSIMU TEMBI, B TOM
YyCclI€ W C IpaBWIaMU 3HAKOB MPU BBIIOJHEHHH apU(PMETHUECKUX JEHCTBUU.
N3yuyeHue panyoHaNbHBIX YUCEI HAa 3TOM HE 3aKOHYUTCSA, a OyJIeT MPOJOJIKEHO B
Kypce anreopsl 7 Kjlacca, YTO CTAHET CIEAYIOMIMM POX0I0M BCEX MPUHIMUITUATBHBIX
BOITPOCOB, TEM CaMbIM pa3/ielICHUE TPYIHOCTEH 00JIer4aeT BOCOPUITHE MaTEepHaa, a
pacnpeiesieHue BO BpeMEHH CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipn 0O0yyeHMUM pElIeHHI0 TEKCTOBBIX 3a/ady B 5—6 Kilaccax HCIONb3YHOTCS
apumernyeckue NpuéMsl perieHus. TeKCToBbIE 3aJjauu, pelaemMble Ipu 0TpadOTKe
BBIYMCIINTEIIBHBIX HABBIKOB B 5—O06 KJlaccax, pacCMaTpUBAIOTCA 3aJadd CIEAYIOIINX
BUJOB: 33Jaud Ha JIBWJKEHUWE, HAa 4YacTH, Ha TOKYIIKM, Ha pabdory W
IIPOU3BOAMUTEIILHOCTD, Ha NIPOLEHTHI, HA OTHOWICHHA M mponopuuu. Kpome Toro,
oOydJaroniecs: 3HaKOMSTCS ¢ NpHEMaMHu PELICHUs 3aJad MepedopoOM BO3MOXKHBIX
BApUAHTOB, yyaTcs paboTaTh ¢ MHPOpMaIel, mpeacTaBIeHHON B popMe TabIuIl Uitn
JTUarpaMM.

B Ilpumepnoit pabouedt mporpamMme mpeaycMoOTpeHo GOpMUPOBaAHUE
MPOTEIEBTUUECKUX aNreOpandecKux npeacTaBiieHuid. bykBa kak CHUMBOJI HEKOTOPOTO
YyyCclia B 3aBUCUMOCTHM OT MAaTEMaTHYECKOTO KOHTEKCTa BBOJUTCA MOCTENEHHO.
BykBeHHass CUMBOJIMKA HIMPOKO HUCHOJB3YETCsl MPEXIE BCEro Ui 3allucu OOIIuX
YTBEPXKACHUM U MpeasiokeHuil, ¢GopMya, B YaCTHOCTH Uil  BBIYMCIICHUS
r€OMETPUYECKHUX BEJIUYMH, B KAUECTBE «3aMECTUTENSD YUCIIA.

B kypce «Marematukn» 5—6 KiaccOoB MpEACTaBIICHA HarJIsiAHAsh T€OMETpUs,
HalpaBJICHHass Ha  pa3BUTUE OOpPa3HOrO0  MBINUIEHHS, HPOCTPAHCTBEHHOTO
BOOOpa)KeHUs1, U300pa3UTENIbHBIX YMEHUNH. DTO BayKHBIN ATall B U3yUYEHUU T€OMETPUH,
KOTOPBI OCYIIECTBIIAETCS HA HArJISAHO-TNIPAKTHUYECKOM YPOBHE, ONUPAETCS Ha
HarjIsiIHO-00pa3HOe  MBIIUICHHE oOywarommuxcs. bosblas poiab  OTBOJAUTCSA
MPaKTUYECKOM  JIEATENbHOCTH,  OMbBITY,  OKCIEPUMEHTY,  MOJEIIMPOBAHUIO.
OOyuaroluecs 3HAKOMSTCS C TE€OMETPUYECKUMH (UrypaMyd Ha TUIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIIMMHU KOHPUTypalusMu, ydarcss u3o0paxaTh MX Ha
HEJIMHOBAaHHOM M KJIeTYaTOW Oymare, paccMaTpHUBAIOT MX MpOCTeiline cBoiicTBa. B
Mpoliecce U3y4yeHUs HArJISAHOM reOMETpUM 3HAHUS, MOJyYeHHbIE 00YyYarolMMUCs B
HaYyaJIbHOW LIKOJIE, CHCTEMATU3UPYIOTCS U PACLIUPSFOTCS.
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MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMYy IUIaHy B 5—6 KijaccaXx H3y4aeTcs WHTETPUPOBAHHBIN
npenMer «MaTemaTHKa», KOTOPBIM BKIIOYaeT apu(METHUYECKHl Marepual Hu
HarJsIHY0 TEOMETPHIO, @ TAKXKE MTPOIEAEBTUUECKHIE CBEACHUS U3 alreOpbl, 3JIEMEHTHI
JIOTMKH M Hayaja OIMCaTeIbHOU CTaTUCTUKH.

VY4eOHbIil I1aH HA U3yYeHHE MaTeMaTHKU B 5—6 Kiaccax OTBOJUT HE MEHee 5
y4eOHBIX YacOB B HEJENIO B TEUEHHE KaKJ0ro rojaa o0yueHus, Bcero He MeHee 340
y4eOHBIX YacoB.

Conep:xxanue yueOHOro Kypca (1mo roxam o0y4eHnus)

5 KJIACC

Hamypanonuie uucna u nynsp

Hartypansnoe uwucno. Psg narypanbubix uucen. Yuciao 0. M3o0paxenue
HATypaJbHBIX YUCET TOYKAMU HA KOOPJIMHATHOM (YUCIOBOM) IPSIMOIA.

[lo3uunonHass cucreMa CcuucieHus. Pumckas Hymepayus Kak npumep
HENOUYUOHHOU CUCMEMbL CYUCTeHus . JIeCSTHIHAS CHCTEMA CUNCIICHS.

CpaBHEHUE HATypaJIbHBIX YHUCEJ, CPABHEHUE HATYPAIbHBIX YHUCEI C HYJIEM.
Cnioco6bl cpaBHeHUs. OKpyTieHUE HATYpaIbHBIX YHACE].

Clio)keHue HaTypajbHBIX YMCEI; CBOMCTBO HYJS MPHU CIOXKEHUH. Berumranue
KaK JeicTBUE, 0OpaTHOE CIIOKEHHIO. YMHOXKEHUE HaTypalbHBIX YHCEI; CBOMCTBA
HYJISI M €IUHUILIBI TIPU YMHOXKEHUHU. [[eneHne kak neicTBue, 00paTHOE YMHOXKEHHUIO.
KomrionenTsl  aelicTBui, CBA3b  MexAy HuMH. lIpoBepka  pesyinbrara
apupmernyeckoro neucteus. llepeMecTuTenbHOE W COYETATENbHOE CBOMCTBA
(3aKOHBI) CIIOXKEHUSI M YMHOXEHUS, pacnpeoerumenbHoe C80UCME0 (3aKOH)
VMHOJNCEHUA.

Hcnonb3zoBanue OykB 711 0003HAUCHUS HEM3BECTHOIO KOMIIOHEHTA M 3aIUCH
CBOMCTB apr(METUIECKUX JTCHUCTBUM.

Jlenumenu u kpamwuvle uucaa, Pa3IOKEHUE HA MHOXUTENU. lIpocTeie wu
cocTtaBHbIe uuchaa. [lpusnaxu oerumocmu na 2, 5, 10, 3, 9. JleneHue ¢ oCTaTKOM.

CreneHb C HaTypaJlbHbIM MOKa3aTeJeM. 3aluch 4YHUCiIa B BHUIAE CYMMBI
Pa3pSAIHBIX CIAracMbIX.

UucnoBoe BbIpaXeHUE. DBplyuciieHHME 3HAYEHUM YMUCIIOBBIX BBIPAKCHUN;
NOPSIAOK  BBINIOJIHEHUS — AEWCTBUM.  McCriosb30BaHME  TIPU  BBIYMCIIEHUSIX
MEPEMECTUTEIHFHOTO M COYETATEILHOTO CBOMCTB (3aKOHOB) CJIOKEHUSI U YMHOXKECHUS,
PACnpeoenumenbHo20 C8OUCMBA YMHONCEHUS.

Jpodu

[IpencraBienre o JOpoOM Kak CIocoOe 3amucul  4YacTH  BEJWYHWHBI.
OO0bikHOBeHHBIE pobu. [IpaBuibHBIE W HepaBWIbHBIE ApoOu. CMemanHas apoob;

! 3).'(601: " Jajiec€ KypCcuBoM 0003HAYCHBI TEMBbI, U3YUCHHUC KOTOPBIX MPOBOAUTCA B O3HAKOMUTCIILHOM IUIAHE. Hez[aror
CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3ydaceMoro mMarepuaJia.
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Ipe/iCTaBlIeHHe CMEIIaHHOM 1poOU B BUI€ HENPABUIILHOM APOOU U BBIJEICHHUE 1IEJI0N
YacTH YMClia U3 HEeNmpaBWIbHOU aApoou. M300paskeHue npobdeit ToukaMu Ha YUCIOBOM
npsamoii. OcHoBHOE cBOWCTBO npobu. Cokpawernue opobeii. Ilpusedenue opoobu x
HogoMmy 3HameHamento. CpaBHEHHUE IpOOEi.

CrnoxxeHue W BBIYMTAHUE JIpoOeil. YMHOXKEHUE U JIeleHne Ipo0ei; B3auMHO-
oOpatHble 1podu. Haxoowcoenue wacmu yeno2o u yenio2o no e20 Yacmu.

Hecatnunas 3anuch apobeit. [IpencraBiieHue aecsITUYHOM 1poOW B BHJIE
00bIKHOBEHHOU. M300paxkeHne MeCATUYHBIX ApOOEH TOUKaMU Ha YHCIIOBON MPSIMOIA.
CpaBHeHHE IECATUYHBIX APOOEH.

Apudmernueckue AEHCTBUA C  JACCATUYHBIMU  JApoOsimu.  Okpyenenue
oecsamuyHblx Opooell.

Pemenne TeKCTOBBIX 32/1a4

Pelienrie TEeKCTOBBIX 3a71a4 apu(PMETHUECKUM CIIOCOOOM. PeuieHue n10euyeckux
3a0ay. Peuwenue 3a0au nepebopom 6cex 603M0o*CHbIX apuarnmos. VIconb30BaHKe IPpH
pEIIeHUH 3a71a4 TaOJIHI] U CXEM.

Pewmiennie 3amad, coAepKallMX 3aBUCHUMOCTH, CBSI3bIBAIOIINE BEJIIMYUHBIL:
CKOpOCTb, BpEMSI, pACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh. EMHUIIBI H3MEpPEHHUS:
Macchl, 00bEMA, 1IEHbI; PACCTOSIHUS, BPEMEHHU, CKOPOCTU. CBA3b MEXKIY €IUHHUIIAMU
M3MEPEHUS KaXIOW BETUYUHBI.

Pelienrie OCHOBHBIX 3aj1a4 Ha JPOOH.

[IpencraBienue JaHHBIX B BUJIE€ TA0JIUII, CTOJIOYATHIX TUArpamMM.

Harasignas reomerpust

Harnsgueie npencrasieHus o Gurypax Ha IIIOCKOCTH: TOYKA, psiMasi, OTPE30K,
Jy4, YroJ, JJOMaHas, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. I[Ipsimou, ocTpsii,
TYNOH U pa3BEPHYTHIE YTJIbI.

JlmHa oTpe3ka, METPUYECKUE €IWHUIBI JUIMHBL. JJIMHA JIOMaHOW, EpUMETP
MHOTOYyToJibHUKa. MI3MepeHune U MOCTPOSHUE YIJIOB C MOMOIIBIO TPAHCIIOPTHPA.

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

N3o0paxxenne ¢uryp, B TOM 4YHCIE€ Ha Kieryatold Oymare. [locmpoenue
KOHGhueypayuii u3z yacmet NpsAMOU, OKPYHCHOCMU HA HETUHOBAHHOU U KIemyamou
oymace. VIcionb30BaHNE CBOMCTB CTOPOH U YTJIOB MPSMOYTOJIbHUKA, KBaIpaTa.

[lnomanas MNpSAMOYToJIbHUKA W MHOTOYTOJIBHUKOB, COCTaBJICHHBIX W3
MPSIMOYTOJILBHUKOB, B TOM uucie (Guryp, n3o0pak€HHBIX Ha KieTryaToil Oymare.
EnnHuiel n3Mepenust niiomaim.

Haenaonvie npeocmasnenusi o npocmpaHcmeeHHbiX Quaypax: npsamoy2obHblll
napannenenuneo, Kyo, MHo2o2panHuku. M3oopasicenue npocmenuux MHO202PAHHUKOS.
Pazeéépmru xyba u napannenenuneoa. Coszdanue mooeneli MHO20SPAHHUKOS (U3
bymazu, nposoIoKU, NIACMUIUHA U OD.).

O0vém npamoyeonvHo2o napaiieienuneoa, kyoa. Eounuyst uzmepenus oovéma.

6 KJIACC

Hamypanvnvie uucna
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Apudmernueckre OEUCTBUS C MHOTO3HAYHBIMM HATypaJbHBIMH YHCIAMHU.
YuciioBble BRIPAKEHUS, MOPSIOK ACHCTBUM, UCIIONb30BaHKEe CKOOOK. Mcnonbp3oBanue
P BBIYUCIEHUSX IMEPEMECTUTEIBHOIO U COYETATEIbHOIO CBOWMCTB CIIOKEHHS WU
YMHOXEHHS,  pacnpeoeiumenbHo2o  ceoucmea  ymHoxcenus.  OKpyrJIeHHE
HaTypaJbHBIX YUCE.

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

Jlpoou

OObIKHOBEeHHAs1 ApoOb, OCHOBHOE CBOMCTBO ApOOH, COKpalleHue apoOei.
CpaBHeHMe U ynopsiiouuBaHue ApoOeit. PelieHue 3amay Ha HAXOXKIEHUE YaCTU OT
[EeJIoro M 1EeJoro mo ero yactu. J[poOHoe uMcio Kak pe3ynbTar JejeHUs.
[IpencraBieHue AecsITUYHOW ApoOU B BHUJIE OOBIKHOBEHHOH OpOOH M BO3MOXKHOCTH
MPEACTABICHNUS] OOBIKHOBEHHON ApoOM B BUJE JecATUYHOW. [lecaTnuHbie npolOu u
MeTpUYecKas cucrema mep. ApupmeTnyeckue NeUCTBUS U YHCIOBBIE BBIPAKEHHUS C
OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSMHU.

OtHowieHue. JlenreHne B JTaHHOM OTHOIIEHMH. Macwma6b, TPONOPUUSL.
[IprMenenne mponopunid pY PEMIEHUH 33/1a4.

[TonsiTue npoueHTta. Beruucienne nporeHTa OT BEIMYMHbI U BEJIMYUHBI 10 €€
NPOLEHTY. BbIpakeHHe MNpOLEHTOB AECATUYHBIMU ApoOsmu. PerieHue 3amad Ha
IIPOLICHTHI. BhIpa’keHrEe OTHOILEHUS BEJINYUH B IIPOLICHTAX.

Ilonoscumenvuvie u ompuyamenvHvle yucia

[TonoxxurenbHble W oTpuuaTeNnbHble yucna. Llensle umcna. Mooynv uucna,
eeomempuydeckas —uHmepnpemayus Mooy uyucia. V300paxkeHue 4ucen Ha
KOOpJIMHATHOM NpSIMOU. Hucnosvle npomericymru.

CpaBHeHue uucen. ApupMeTHUYECKHUE NEUCTBUS C TMOJIOKUTEIbHBIMA U
OTpULIATEILHBIMHU YHUCIAMHU.

[IpsiMmoyroJsibHasi cucTeMa KOOpJAMHAT Ha IJIOCKOCTH. KoopAauHAaThl TOUYKM Ha
IJIOCKOCTH, abciucca u opauHara. Iloctpoenue Touek U Guryp Ha KOOPAMHATHOM
IIJIOCKOCTH.

Bykeennuie eviparcenus

[Ipumenenue OyKB AJis 3alIMCHU MAaTEMaTUUYECKUX BBIPAKEHUN U TIPEITIOKEHUM.
CpoiicTBa apu(pMETUYECKUX JEHUCTBUU. bByK6eHHble 6blpadceHuss U YUCI08ble
noocmanoeku. DByKBEeHHBbIE DPABEHCTBA, HAXOXKJIEHHWE HEM3BECTHOIO KOMIIOHEHTA.
®opmynsl; GopMynbl mepuMeTpa W IUIOIMIAIU MPSMOYTOJIbHUKA, KBajapaTa, 00béma
napannenenuneoa u Kyoa.

Pewenue mexcmosuwix 3a0au

Pemenne TeKCTOBBIX 3a/1a4 apuPMETHUECKUM CIIOCOOOM. Pewtenue nocuueckux
3a0au. Pewenue 3a0au nepebopom 8cex 803MON*CHBIX BAPUAHMOE.

Pemenue 3amay, coaepKaluux 3aBUCUMOCTH, CBSI3bIBAIONIMX BEITUYHMHBIL:
CKOPOCTb, BPEMsI, PACCTOSIHHE; 1I€Ha, KOJUYECTBO, CTOUMOCTh; MPOU3BOUTEIBHOCTD,
BpeMs, 00bEM paboThl. ENMHUIIBI M3MepeHHs: Macchl, CTOUMOCTH; PACCTOSHUS,
BpeMEHHU, CKOPOCTU. CBA3b MEXK/Yy €IMHULIAMU U3MEPEHUS KaXKI0W BEIIMYUHBI.

Pemenue 3aiay, CBSI3aHHBIX C OTHOUIEHUEM, MTPOMOPIIMOHAIBHOCTHIO BEIHYUH,
NPOLIEHTaMU; pElIeHUE OCHOBHBIX 3a/1a4 Ha JPOOU U MPOIEHTHI.
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Oyenka u npukuoKa, okpyeieHue pe3yibmamd.

Cocmasnenue 6YK8EHHbIX BbIPANCEHULL NO YCI08UIO 3A0AYlU.

[TpencraBicHre MAHHBIX C IOMOIIBI0 TaOmum W jguarpamMMm. CrojOuaThie
JUarpaMMBbl: YTCHUE B IIOCTPOCHHE. UTeHHE KPYTOBBIX JTHarpamMM.

Haznaonaa zeomempus

Harnsaasle npeacTaBiieHus o GUrypax Ha IDIOCKOCTH: TOYKA, MPpsAMasi, OTPE30K,
Jyd, YToJj, JOMaHas, MHOTOYT'OJIbHUK, YeThIPEXYTOJBLHUK, TPEYTOJIbHUK, OKPYKHOCTB,
KpYT.

Bzaummoe pacnonosicenue 08yx npsamulx Ha NIOCKOCMU, NAPallesibHble NpsMble,
nepneHouKkyisphvie npsmvle. VIaMepeHUe pacCTOSIHHI: MEXIy JBYMsI TOYKaMH, OT
TOYKH JI0 TIPSMOIA; JITTMHA MapIIpyTa Ha KBaJIpaTHON CETKeE.

M3MmepeHne U TIOCTPOCHHE YIJIOB C IIOMOIIBIO TpaHCHOPTHpA. Bubl
TPEYTOJIHLHUKOB: OCTPOYTOJIBHBIH, IPSIMOYTOJIBHBIH, TYIOYTOJILHBIN;
paBHOOCIPEHHBIH, PaBHOCTOPOHHUIA. YeThIpEéXyrobHUK, IPUMEPBI
YeTBHIPEXYTOJLHUKOB. [IpSAMOYTOJbHUK, KBaapaT: MCIOJIL30BaHUE CBONCTB CTOPOH,
VTJIOB, TUArOHAIICH. M300padicenue ceomempuieckux gpueyp Ha HeIUHOBAHHOU Oymaze
C UCNONL30BAHUEM YUPKYIA, JUHEUKU, YeoabHuxka, mpauncnopmupa. Iloctpoenus Ha
KJIeT4aTon Oymare.

[Tepumerp MHOTOYTONBLHUKA. [IOHATHE IIOMAAH GUTYPBI; CIUHUIIBI N3MEPCHHS
wiomniaay. [TpuOmmkéHHOe U3MEpPEHHE ILIOMAAN (GUTYpP, B TOM YHCIIC Ha KBaJApaTHOU
ceTke. [Ipubausicénnoe usmepeHnue OUHbL OKPYICHOCU, NAOUAO0U KPYed.

Cummempusi: YeHmpaivbHas, ocesas u 3epkaivHas cummempuu. Ilocmpoenue
CUMMEMPUYHBLX DUYD.

Haeznsaonvie npedcmasnenus o npocmpancmeeHuvix gueypax: napaiieienuneo,
KyO, npusma, nupamudd, KOHYC, UYUIUHOp, wap u cepa. Hzobpadsxicerue
npocmpancmeenHvlx gueyp. llpumepvt pazeépmox MHO202PAHHUKOS, YUIUHOPA U
konyca. Cozdanue mooenell NpoCcmpancmeeHHvix ¢ueyp (u3z oymacu, nposooKu,
NAACMUIUHA U Op.).

Ilonamue o6wéma, eounuyvl uzmeperus oowvéma. OOBEM NPAMOY20NbHO2O
napannenenuneoa, Kyoa.
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I[TPUMEPHA PABOYAS ITPOIPAMMA YUYEBHOI'O KYPCA «AJII'EBPA». 7—
9 KJIIACCBI

Henaun n3yyeHusi yaeOHOro Kypca

AnreOpa sBJIS€TCS OJHMM M3 OMNOPHBIX KYpPCOB OCHOBHOM IIIKOJIBI: OHa
o0OecrieynBaeT M3y4y€HUE JPYruX NHUCIMIUIMH, KaK €CTeCTBEHHOHAY4YHOIrO, TaK H
T'YMaHUTAPHOTO IIUKJIOB, €€ OCBOCHUE HEOOXOIUMO JIJIsl POJAODKEHUS 00pa30BaHus U
B IOBCEIHEBHOW >XM3HHU. Pa3BuTHe y 0OydalomMXCSd HAYYHBIX MPEJCTaBICHUN O
IPOUCXOKIECHUN
U CYIIHOCTH ajreOpanyeckux aOCTpakiui, Croco0e OTpaKeHUs MaTeMaTUYECKON
HayKOM SIBJIGHMM W MPOLIECCOB B NPUPOJE W OOIIECTBE, POJIM MaTeMaTHYECKOIO
MOJICJTUPOBAHUS B HAYYHOM IIO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET (DOPMUPOBAHUIO
Hay4YHOTO MHUPOBO33PEHUS U KAYECTB MBIIUICHUS, HEOOXOIUMBIX MJI aJanTaiuu B
coBpeMeHHOM Iu(ppoBoM oOmiecTBe. M3yueHue anreOpbl €CTECTBEHHBIM 00pa3oM
obecrieuynMBaeT  pa3BUTHE  yMeHUs  HaOmoAaTh,  CpaBHUBATh,  HAXOIUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHMUS, CIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JCHCTBUS U BBIBOJIBI, (POPMYITUPOBATH
yrBepkaeHua. OcBoeHue Kypca anreOpbl 00ecleurMBaeT pa3BUTHE JIOTUYECKOTO
MBIIUICHUS OOYy4YaloIIMXCA: OHU HCIOJIB3YIOT JIEAYKTUBHBIE U HMHIYKTUBHBIC
paccykJieHus, OOOOIeHHEe U KOHKPETH3allhi0, a0CTparupoBaHUE U aHAJIOTHIO.
OOyuenue anrebpe mMpearnoyiaraeT 3HAYUTEIbHBIH O00BEM  CaMOCTOSITEILHOMN
NESATEIPHOCTH  OOYYAIOMIMXCS, TI03TOMY CaMOCTOSITENIbHOE pelieHue  3aaad
€CTECTBEHHBIM 00pa3oM SIBIIETCS peanu3anueld JesTeIbHOCTHOTO IPHUHIUIIA
o0yueHwus.

B cTpykType mporpaMmbl yueOHOro Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHHUMAIOT COJEpKAaTeIbHO-METOANYECKUE JUHUM: «Yucna u
BBIYUCIICHUSY; «AJre0pandyecKkue BhIpaXeHUs»; « Y paBHEHUSI U HEPABEHCTBAY;
«Dynkum». Kaxaas u3 3TUX cOaepKaTeIbHO-METOIMYECKUX JIMHUNA PA3BUBACTCS HA
MPOTSDKEHUH TPEX JIET M3YYEHHs] Kypca, €CTECTBEHHBIM OOpa3oM MepervieTasich H
B3aUMOJICUCTBYS C APYTMMH €ro JUHUSMU. B Xone n3yueHus Kypca o0ydaromumMes
MPUXOJINUTCS JIOTHUECKU pacCyX JaTh, HCMHOJIb30BATh TEOPETUKO-MHOKECTBEHHBIM
s3bIK. B CBsI3M ¢ 3TUM 11€51ec000pa3HO BKIIIOYHUTH B MPOTpaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3/ieibl MATEMaTHYECKOr0 00pa30BaHUs U
CIIOCOOCTBYIOIIIME  OBJIQJICHUIO  OOYYalOIUMHCS  OCHOB  YHHMBEPCAJIbLHOIO
MaTeMaTUYECKOrO si3bIka. TakuM 00pa3oM, MOKHO yTBEPKAaTh, UTO COACPIKATEIHLHOM
U CTPYKTYPHOM OCOOEHHOCTBIO Kypca «AnreOpa» SIBISIETCS €ro MHTETPUPOBAHHBIN
XapakTep.

Conepxanue JnuHUM <«Yucna W BBIUMCICHUS» CIYXKUT OCHOBOWM  JIJIst
JTadbHEUIero M3y4eHUus MaTeMaTUKH, CIHOCOOCTBYET PAa3BUTHIO Yy OOyYaromuXxcs
JIOTUYECKOTO MBINIJICHUS, (POPMUPOBAHUIO YMEHHS TOJIH30BATHCA AITOPUTMAMH, a
TaKKe TMPHOOPETCHHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAMMBIX [JIsI TTOBCEIHEBHOMN
KU3HU. Pa3BUTHE MOHSATHS O YKCJIE B OCHOBHOM IIKOJIE CBSI3aHO C PALIMOHAIBHBIMU U
HUppAIMOHATFHBIMU YUCIaMHU, (POPMUPOBAHUEM MPECTABICHUN O JICHCTBUTEIHHOM
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yuciie. 3aBeplieHre OCBOCHUS YMCIOBOM JINHUUA OTHECEHO K CTaplIIeMy 3BEHY OOIIEro
o0pa3oBaHUs.

CopeprkaHue IByX alreOpandecKuX JIMHAHA — « Are0OpandecKue BRIPaXEHU» U
«YpaBHEHUS U HEPaBEHCTBA» CHOCOOCTBYeT (OPMUPOBAHUIO Yy OOYUYAIOIIUXCS
MaTe€MaTUYeCKOro anmnapara, HEOOXOAUMOro I pEelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX IPEAMETOB M MNPAKTUKO-OPUEHTHPOBAHHBIX 3aJa4y. B OCHOBHOM MIKOJIE
y4eOHBI MaTepuay TpYIIUPYETCsS BOKPYT PAIlMOHAIBHBIX BbIpaKeHUMl. Anrebpa
JEMOHCTPUPYET 3HAUCHUE MATEMATHUKU KakK SI3bIKa JIJISl IOCTPOEHUSI MAaTEMAaTUYECKUX
MojieNiel, OMMCaHusl MPOIIECCOB M SIBIICHUU peajdbHOro Mupa. B 3agaum oOyudeHus
anredpe BXOIAT TaKXe JajbHEHIIee pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS,
HEO0OXOIUMOI0, B YaCTHOCTH, HJii OCBOEHHUS Kypca HHGOPMATHKH, U OBJIAJCHUE
HaBbIKaMU JIETyKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanne CUMBOJIBHBIX (POPM BHOCUT
CBOM crnenu@uueckuili BKIaJ B pa3BUTHE BOOOpPaXXEHHs, CIIOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanue (QyHKIIMOHATBHO-TpAaUUYECKOW JIMHUKM HAIEJICHO Ha MOJIyYEHUE
IIKOJIbHUKaMH 3HaHUA O (PYHKLIMSIX KaK Ba)KHEWIIEH MaTeMaTH4eCKOW MOJAeNu s
OMMCAHUS U UCCJIENOBAHMS Pa3HO-00pa3HbIX MPOILIECCOB U SIBJICHUN B MPUPOJE H
oOuiectBe. M3yueHue 3TOoro marepuana CrocoOCTBYET Pa3BUTHIO y OOyYaOLIUXCS
YMEHHS UCIIOJIB30BaTh PA3JIMYHbIC BBIPA3UTEIBHBIE CPEICTBA A3bIKA MAaTEMAaTUKH —
CJIIOBECHbIEC, CHUMBOJHMYECKHE, TIpaduueckue, BHOCUT BKIad B (POpPMHUpPOBAHUE
IIPEACTABICHUM O POJIM MATEMATUKHU B PA3BUTUN LMBUIM3ALMH U KYJIbTYPHI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CormacHo yuyeOHOMY TulaHy B /-9 Kiaccax wu3ydaercss Y4YeOHBIH Kypc
«AnreOpa», KOTOPBIM BKIIOYAET CIEAYIOIIME OCHOBHBIC Da3AeNbl COJNEPIKaHUSA:
«Uucna u  BBIUKCICHUS», «ANTEOpanyecKkue BBIPAXKEHUS», «YPAaBHCHHS W
HEpaBEHCTBA», « DYHKIIHI.

VYueOHbIN MJIaH HAa U3ydeHue anredpbl B 7-9 Kiaccax OTBOJIUT HE MeHee 3
y4eOHBIX YacCOB B HEJNETIO0 B TEUCHHE KAXKIOTO roja OOydeHUs, BCEro 3a TpU roja
oOyuenus — He MeHee 306 y4eOHBIX 4acoB.

Conepxanue yueOHOro Kypca (1mo roaam o0y4eHmust)

7 KIIACC

Yucna u eviuucnenusn

PanuonanbHbie yuciaa

Jpo6u OOBIKHOBEHHbIE M JI€CSATHYHBIE, TEPEXOJ OT OAHOW (POPMBI 3amKcH
npoOeit k gpyroi. IloHsTue palyMoOHAIBHOTO YKCIA, 3alluCh, CpPaBHEHHE,
YOOPSAOYMBAHUE  pAlMOHAJBHBIX  uyucel.  Apudmernyeckue  ACUCTBUSI €
palMOHAIBHBIMA YHMClaMu. Pemenue 3amad U3 peaJbHOW NPAKTHKMA HA 4YacTH, Ha
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TpoOH.

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

[Ipo1ieHThl, 3aMKuch NPOLEHTOB B BUAE APOOH U ApOOU B BUE NMPOLEHTOB. TpH
OCHOBHBIE 33/1a4d HA MPOLEHTHI, PELICHHE 3a]a4 U3 PEaIbHON NIPAKTUKHU.

[IpuMeHEHUE  TNPU3HAKOB  JACIUMOCTH, Pa3JIOKEHUE HAa  MHOXKUTEIU
HATypAJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM  4HClIe TpsiMags W oOpaTHas
IIPONIOPLIMOHAIBHOCTH.

Anzebpauueckue gviparicenus

[IepeMeHHBIE, YHCIOBOE 3HAYEHUE BBIPAKECHUS C MEpeMEeHHOU. JlomycTumbie
3HAYEHHUs NepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEKIY BEIMYMHAMU B BUJIE
(dbopMyiibl. Berurcnenus no gopmynam.

[TpeoOpa3oBanre OYKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO PABHBIE BHIPAKEHUS,
npaBuia npeoOpa3oBaHMsl CyMM M IMPOMU3BEICHUN, NMPABWIIA PACKPBITUS CKOOOK U
MPUBEIEHUS IOJI0OHBIX CJIaraeMbIX.

CBoliCcTBa CTENEHU C HATYpPaJIbHBIM ITI0KA3ATEIEM.

OpHowiensl 1 MHOrowieHbl. CrteneHb MHOroudseHa. Cio)KeHUe, BBIYMTAHME,
YMHOKEHHE MHOTOUJIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOXKEHUS: KBAAPAT CYMMBI U
KBazpaT pasHocTH. DopMyia pa3HOCTH KBaapaTOB. Pa3iiokeHrne MHOIOYICHOB Ha
MHOKHUTEIIH.

Ypaenenusa

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

JIuHeliHOE ypaBHEHME C OJHOM IEPEMEHHOM, YMCIO KOPHEW JMHEHHOIO
YPaBHEHMS, PEIICHUE JIMHENHBIX YpaBHEHUN. COCTaBIEHNE YPABHEHUM IO YCIOBHIO
3a1aun. Pemenune TekCTOBBIX 3a/1a4 ¢ MOMOIIBI0 YPAaBHEHU M.

Jluneiinoe ypasnenue ¢ 08yms nepemennbiMu u e2o 2pagux’. CrucreMa IByX
JVHEWHBIX YpPAaBHEHHW C JBYMs IEPEMEHHBIMU. PelleHue cucrteM ypaBHEHHI
coco0OM TOJICTaHOBKH. [IpuMephl peleHns TEKCTOBBIX 33Jad C MOMOLIBI0 CHCTEM
YpaBHEHUM.

Koopounamot u ecpagpuxu. @ynkuyuu

Koopaunara Touku Ha npsMoi. UucnoBeie MpOMEKYTKU. PaccTossHre MeExXIy
JBYMSI TOYKaAMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGcuucca v opAMHaTa TOUYKH
Ha KOOpJMHATHOM TuiockocTu. [Ipumepsr rpadukoB, 3aganHbix Ghopmynamu. UreHue
rpauKOB peaJbHbIX 3aBUCUMOCTEH.

[Monsitue pynkum. ['paduk Gynkmuu. CoiictBa dhyHkiwmii. JIuneinas GpyHKIwus,
e€ rpaduk. I'paduk pyukimu y = KX + b. I paguueckoe pewrenue nunetinvix ypasnenui
U cucmem JUHEUHbIX YPAGHEHULI.

2 3).'(601: " fajiec€ KypCuBOM 0003HaYEHBI TEMbI, U3YUCHHNC KOTOPLIX IMPOBOJAUTCA B O3HAKOMUTCIIbHOM I1JIaHE. Heuaror
CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3ydaceMoro mMarepuaJia.
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8 KJIACC

Yucna u eviuucnenusn

KBagpatHbeiii KopeHb u3 uyucina. [louamue o006 uppayuoHaibHOM Uuce.
Hecamuunvie npubnudicenus uppayuoHanvHuix yucen. CBOMCTBa apu(METHUECKUX
KBaJIpaTHBIX KOPHEW U X MPUMEHEHHE K MpeoOpa30BaHUIO YMCIOBBIX BRIPAKCHUN U
BBIYUCIICHUSM. /[eticmeumenbHble Yucia.

CremneHb ¢ HeIbIM MTOKa3aTeNneM U €€ cBoricTBa. CTaHIapTHAS 3alKUCh YNCTA.

Anzebpauueckue gviparicenus

KBagpaTHbIil TpEXUIEH; pa3I0KEHUE KBAAPATHOTO TPEXUIEHA HA MHOMXKHUTEIH.

Anrebpandeckast 1po0b. OCHOBHOE CBOMCTBO alreOpanvyeckoi IpoOu.
CnoxxeHue, BBIYMTAHUE, YMHOXKEHHE, JCJIEHHE alreOpandyeckux  ApooOeil.
PanmonanbHble BEIpaKEHUS U UX IPE0Opa3OBaHUE.

Ypasnenus u nepasencmea

KBagpatHoe ypaBHeHHe, popMysia KOpHEW KBaJpaTHOIO ypaBHEHUs. [eopema
Buema. Pemenne ypaBHEeHHM, CBOIAIINXCA K TMHEWHBIM U KBaApaTHbIM. [[pocTenmme
IpOOHO-pallMOHAIbHBIE YPABHEHHUS.

I'paguueckas unmepnpemayus ypaguenuti ¢ 08yMs NEPEMEeHHbIMU U CUCTEM
JIUHEUHbIX  YPABHEeHUll ¢ 08yMs nepemeHuvimu. lIpUMepbl pelieHuss CHUCTEM
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMHU.

Periennie TEKCTOBBIX 3aj1a4 aNreOpanyeckuM CIiocoOOM.

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

Dynkyuu

[Tonsitue Pynkiuu. O61acTh ONpEIETCHUS 1 MHOKECTBO 3HAUCHUN (YHKIIUU.
Cnoco0bl 3a1anust QyHKLIHM.

I'padux dpynkuuu. Urenue cBoilcTB pyHKUMU 1o €€ rpaduky. [Ipumepsr
rpa@ukoB (QYHKLHA, OTPAXKAIOIIUX peaJbHbIE MPOIIECCHI.

@OyHKINM, ONKCHIBAIOUIME TMPSAMYI0 M OOpaTHYI MPONOPIHOHATIbHBIE

3aBUCHMOCTH, uX rpaduku. OyHkmuny = X,y = X,y = VX Y = f;. I'paguueckoe

peuleHue ypasHe Uil u cucmem ypagHeHui.

9 KJIACC

Yucna u evivucienusn

JlecTBUTEIBbHBIE YHCJIA

PannonanpHbIe YUCHA, UPPAUUOHATbHBIE HUCAA, KOHEUHble U OecKoHeuHble
oecsmuuHvle Opodu. Muodcecmso OelcmeumenbHblX Yucesl, 0eliucmeumesibHble YUCid
Kak beckoHeunble decamuynvie Opobu. B3aumno 00HO3HAUHOE COOMBEMCMBUE MENCOY
MHOACECMBOM OCUCMBUMETbHBIX YUCET U KOOPOUHAMHOU NPSIMOILL.

Cpasnenue  OelicmeumenvHbvlX — uucel, apu@memuyeckue OelUcmeus ¢
oelicmeumenbHbiMU YUCIAMU.

N3mepeHnusi, NpuOIHKeHUSA, OLIEHKHN
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Pa3mepbl OOBEKTOB OKPY’KAIOIIETO MHpPA, MJIUTEIBHOCTh IIPOLIECCOB B
OKPY’KAIOLIEM 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
cmenemeu pasiodHceHuem Ha MHONCUMETU.

Pemmenne npoOHO-palnOHATBHBIX YPaBHEHUH.

Pemenne TeKCTOBBIX 3a7a4 alreOpandeckumM METOIOM.

Cucrembl ypaBHeHH I

VYpaBHeHUEe C IByMs INEpeMEHHbIMU U ero rpaduk. PemieHue cucrteM ABYX
JMHEWHBIX YPAaBHEHUM C IBYMs IIEpEMEHHBIMHU. PemieHue cucrem IByX ypaBHEHWU,
OIHO W3 KOTOpBIX JIMHEHHOE, a JApyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aJireOpaniyeckKuM CIIOCOOOM.

HepaBencrBa

HucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne JNMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. Pemenue cucrem
JVHEWHBIX HEPABEHCTB C OAHOW mepeMeHHOW. KBanpaTHele HepaBeHCTBa.
I'paduueckas uHTEprnperanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYyMs
IIEPEMEHHBIMM.

Dynkyuu

KBagparuunas dyukums, e€ rpaduk u cpoiictsa. [lapabona, koopauHaThI
BEPUIMHBI 1apadoJibl, OCh CAMMETPHUH MapadoJIbI.

['paduku byHKITHIA: y = kx, y = kx + D, y= X,
y = yx, ¥ = ' ux cBoicraa.

X

Yucnoewvie nocnedogamenbHocmu

Omnpenesnenue ¥ criocoObI 3aJaHUS YUCJIOBBIX MOCIEA0BATEIbHOCTEH

[loHaTre 4YKCIOBOM TOCIENOBATENBHOCTH. 3aJaHUE IMOCIEA0BATEILHOCTH
peKyppeHTHOM hopmyIioi u popmyIoit N-ro YeHa.

ApudmMeTrndeckasi M reoMeTpUUYECKas POrPecCUuu

Apudmernueckas u reomeTpuueckas mporpeccuud. PopMynbl N-ro uiIeHa
apu(pMETHIECKON ¥ TeOMETPUUECKOU MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

Hzobpadsxcenue unenos apugmemuueckou u 2eoMempudeckol npocpeccuil
MOYKAMU HA KOOPOUHAMHOU NIOCKOCMU. JIUHElHbIl U IKCNOHEHYUANbHbIN DOCHI.
Croorcrvle npoyenmai.
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I[TPUMEPHA PAGOYA ITPOTPAMMA YUEBHOI'O KYPCA «' EOMETPUS».
7-9 KIIACCBI

Henaun n3yyeHusi yaeOHOro Kypca

O6mue uenu uzydenus yueoHoro kypca «I'eomerpusi» npeacrasiensl B [IOOI1
OOQO. Onu 3akiIOyaroTCsA, MPEXKIAE BCEr0 B TOM, YTO HA YpPOKaxX TIeOMETpUU
oOydJaronuiicss y4uTCcs MPOBOJUTH JIOKA3aTENbHBIE PACCYXKIECHHS, CTPOUTH
JIOTUYECKNE YMO3aKIIOYEHUs, JOKa3blBaTh HCTUHHBIE YTBEPKICHHS MU CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, IIPOBOJHUTH PACCYKJECHHUS «OT MPOTHUBHOIO», OTINYATh
CBOMCTBa OT MPU3HAKOB, (POPMYJIHMPOBATH OOpaTHbIC YyTBEpKIAeHUs. B oOyueHuun
YMEHHUIO pACCYX JaThb COCTOUT BAXXHOE BOCIHTATEIBHOE 3HAYECHUE H3YyUYCHUS
reOMETPUH, IPUCYIIEE UMEHHO OTEYECTBEHHON MaTeEMaTHUYECKOM MIKOJIE.

BTopoii 1enpi0 H3ydeHUsS] TEOMETPUM SIBJISIETCS HCIIOJBb30BAHUE €€ Kak
MHCTPYMEHTA MpPU PEUICHUM KaK MaTEMaTHYE€CKUX, TaK M MPAKTUYECKUX 3ajad,
BCTPEYAIOUIUXCS B pEaJIbHOM )KU3HU. DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHAS
JUHUS B M3YYEHUM TE€OMETpUU B MIKojJe. JUJIg 3TOro y4HMTeNl0 pPEeKOMEHAYEeTCs
noaAOUpaTh 3aJayd MPAKTHYECKOro XapakTepa JJIsi pacCMaTpPUBAEMBIX TEM, YUUTh
00y4Jaronuxcsi CTPOUTh MaTEMAaTUYECKUE MOJICIN PEAbHBIX KU3HEHHBIX CHUTYAIlHi,
MPOBOAUTH BBIYUCIECHUS M OLIEHUBATh aJICKBATHOCTh IOJIYYEHHOI'O pe3yJIbTara.
KpaitHe BaxXHO MNOMYEPKMBATH CBSI3M TEOMETPUHM C JPYTHUMHU [PEIMETAMH,
MOTHUBUPOBATh HCIOJIb30BaTh OMPEIEICHUS TE€OMETPUUYECKUX (UTYp U TOHSATHUH,
JIEMOHCTPHUPOBATH MPUMEHEHUE TIOJYYCHHBIX YMEHUHN B PU3UKE U TEXHUKE. DTH CBSI3U
HauOoJee sipKo BUAHBI B TeMax «BekTtops», « TpuroHoMeTpruieckue COOTHOIIICHUS,
«Meton koopauHat» u «Teopema ITudaropay.

MecTo y4eOHOro Kypca B y4eOHOM ILJIaHe

CornacHo ywyebHOMYy TUIaHy B /-9 Kiaccax u3ydaercs Y4YeOHBIH Kypce
«['eomeTpusi», KOTOPHI BKIIOYAET CIEAYIOUIME OCHOBHBIC pa3leibl COJEpIKaHUS:
«I"eomeTrpuueckue pUrypsl 1 ux CBOMCTBaY, «/3MepeHne reoMeTpUIECKUX BETUIUHY,
a Takke «JlekapToBbl -KOOpAWHATHI Ha TUIOCKOCTH», «BekTopwi», «/IBrxkeHUs
miockocti» U «IIpeobpazoBaHust o100Ms.

VY4eOHbIil TUIaH NpegycMaTpUBaeT U3ydYeHHUE FeOMETPUM Ha 0a30BOM YpOBHE,
UCXO/s U3 HEe MeHee 68 yueOHbIX 4acoB B y4ueOHOM r'OJy, BCETO 3a TpH rojia 00yyeHus
— He meHee 204 yacos.

Conep:xkanue y4eOHOro Kypca (1o rogam o0y4eHus)

7 KIIACC

Havanbnpie nmonstus reomerpuun. Touka, npsiMas, OTPE3OK, JIyd. YToJ. Buuasbl
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yriaoB. BeprukanbHble U CMexHbBIE YIuBl.  buccexkrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapaynensHoCTh U NEPIEHANKYIIPHOCTD IPSIMBIX.

Cummempuunvie guzypot. Ocnosuvle céoticmea ocesoti cummempui’. TlpuMeps
CUMMETPHH B OKPYKAIOILEM MUPE.

OcHogHble nNOCmpoeHUs ¢ NOMOWBIO YUPKYIA U TUHEUKU.

TpeyronsHuk. BeicoTa, Mequana, Ouccekrpuca, ux cBoiicTBa. PaBHOOe peHHBIN
Y PaBHOCTOPOHHUM TPEYTOJIbHUKU. HepaBeHCTBO TpeyrojbHUKA.

CBoiicTBa M NMPU3HAKK PABHOOEAPEHHOIO TpeyroibHUKa. [Ipu3Haku paBeHcTBa
TPEYTOJIbHUKOB.

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

[IpssMOyTOJIBHBIA ~ TPEYroabHUK. (CBOMNCTBO MEOWAHBl  MPSIMOYTOJIBHOTO
TPEYTOJbHUKA, IPOBEAEHHON K TUNOTEHy3€e. [Ipu3Haku paBeHCTBA NPSIMOYIOJIBHBIX
TPEYTOJBHUKOB. IIpsIMOYTONIBHBIN TPEyroNbHUK ¢ yrioMm B 30°.

HepaBeHCTBa B TEOMETPUM: HEPABEHCME0 MPEY20AbHUKA, HEPABEHCTBO O JUINHE
JOMaHOH, TeopemMa O OonblieM yriae U OoJbLIEH CTOPOHE TPEYroJbHUKA.
IleprieHIUKYIISp ¥ HAKIIOHHAS.

l'eomempuueckoe mecmo mouex. buccektpuca yria ©  CEpeIAUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOUEK.

OKpy»XHOCTb U KpPYT, XOpJa U AUaMEeTp, NX CBOKMCTBA. B3auMHOE pacronoxeHue
OKpPY’)KHOCTH M mpsMou. KacarenpHas M cekymas K OKpYXHOCTH. OKpyKHOCTD,
BIIMCaHHAas B yroJy. BrimcanHas u onMcaHHasi OKPY>KHOCTH TPEYTOJIbHHKA.

8 KJIACC

YeroipéxyronpHuku. [lapauienorpaMM, €ro npu3Haku U CBOMCTBA. YacTHbIE
cllyyad TmapajuiesiorpaMMoB (TIPSMOYTOJIBHUK, pOMO, KBaapar), MX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKasg Tpamenusi, €€ CBOHCTBA M IPU3HAKHU.
[IpsimoyronbHas Tpanenus.

Memoo yosoenus meouanwl. llenmpanvras cummempust.

Teopema Daneca u meopema o nponopyuoHaivHvlx ompeskax. CpeIHUE JINHUU
TPEYTOJBHUKA U Tpaneuuu. [lenmp macc mpey2onbHuxa.

Ilooobue mpeyeonvrukos, kodppuyuenm noodoodus. Ilpusnaku noooodUs
mpey2onbHuxkos. llpuMeHeHmne moao0us Mpyu peieHny TPaKTUISCKUX 3a71a4.

CpoiicTBa mIomanel reoMmeTpuyeckux ¢uryp. DopMynbl i TIIOMIATU
TPEYroJibHUKA, Tapajienorpamma, pomba u Tpaneruu. OTHOIIEHWE TIIOMIAeH
MO00HBIX (UTYP.

Brruncnenne miuomaned TPeyrojJbHUKOB U MHOTOYTOJIBHMKOB HA KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a7a4.

CuHyc, KOCUHYC, TaHT€HC OCTPOrO yrIjia NPsIMOYTOJIBHOIO TPEYroJibHUKA.

3
3).'(601: " Jajiec€ KypCcuBoM 0003HAYCHBI TEMBbI, U3YUCHHUC KOTOPBIX MPOBOAUTCA B O3HAKOMUTCIILHOM IUIAHE. Hez[aror
CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3ydaceMoro mMarepuajia.
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OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHOMeTpudyeckue QyHKIMHU YTIIOB
B 30°, 45° u 60°.

BrnucaHHble U LIEHTPANIbHBIC YTJIbI, YTOJ MEXK]Y KacaTeIbHOM U XOPAOU. YTIIbI
MEXKJy XOpAaMHh U CEKylMMH. BrucaHHbIE W ONUCAHHBIC YETHIPEXYTOJbHUKHU.
B3anMHoe pacnonoxenue AByX OKpyxkHocTe. Kacanme okpyxHocteir. OOrmme
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, Kocunyc, TanreHc yrios ot 0° 1o 180°. OcHOBHOE TPUTOHOMETPHUYECKOE
TOXAECTBO. POPMYIIbI IPUBEACHUS.

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

IIpeobpaszosanue noooodus. [looobue coomeemcmeenuvix 21eMeHmMO8.

Teopema o npoussedeHuyu OMpe3Ko8 Xopo, meopemul 0 NPOU3BEOEHUU OMPE3KOE
CceKywux, meopema o Keaopame KacamebHOlL.

Bektop, nnuHa  (MOIyNb) — BEKTOpa,  COHAINpPABIECHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO HANPABIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpauuy Haja  BeKTopamu. PasnokeHume BekTOopa IO JIBYM
HEKOJUIMHEApHbIM BekTopaM. KoopauHaTtel BektOopa. CKansipHOE IPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE 11 HAXOKICHHS IJIMH U YTJIOB.

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

[IpaBunibHBIE MHOTOYTOJIBHUKU. JlJIMHA OKPYKHOCTHU. ['pangycHas u paauaHHas
Mepa yrJia, BEBIYMCIEHUE JUTMH IyT OKpYyKkHOCTel. [Inomans kpyra, ceKkTopa, CEerMeHTa.

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

Heau n3yyeHusi yaedOHOro Kypca

B coBpeMeHHOM LI(POBOM MUpPE BEPOATHOCTD U CTATUCTUKA IPUOOPETAIOT BCE
OO0JIBIIYI0 3HAYUMOCTD, KaK C TOUKH 3PEHUS MPAKTUUYECKUX MPHIOKEHUU, TaK M UX
ponu B oOpa3zoBaHuu. Kaxxaplil 4eIoBeK MOCTOSHHO MPUHUMAET PEUICHHs] Ha OCHOBE
MMEIOIIUXCA Y HETO JTaHHBIX. A JIsi 000CHOBAHHOTO MPUHATHUS PEIICHUS B YCIOBUIX
HEJOCTaTKa WM U30bITKa HH(OpMANUMM HEOOXOAMMO B TOM YHCIE XOPOIIO
c(hOpMUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUECKOE MbIIIIeHHE. IMEHHO mo3ToMy
OCTpO BCTajga HEOOXOJUMOCTh C(HOPMHUPOBATH Yy OOyYarOUIUMXCs, B TOM YHCIE
oOyuatomuxcst ¢ 3P, ¢yHKUMOHANIBHYI0O I'PaMOTHOCTh, BKJIIOYAIOIIYI0 B ceOs B
Ka4eCTBE HEOTHEMJIEMOM COCTABIIAIOLIEH YMEHHUE BOCIPUHHMATh U KPUTHUYECKU
aHAJIM3UPOBATh MH(POPMAIUIO, IPEJCTABICHHYIO B pa3IUYHbIX (Qopmax, MOHUMATb
BEPOSATHOCTHBIA XapakTep MHOIMX pEajbHBbIX IIPOLECCOB U  3aBUCHUMOCTEW,
IIPOU3BOAUTH MPOCTEHIINE BEPOATHOCTHBIE PACUYETHI. 3HAKOMCTBO C OCHOBHBIMHU
IpUHLMIIAMU cOOpa, aHaJIM3a U MPEACTABICHUS TaHHBIX U3 Pa3Iu4HbIX chep KU3HU
oO11ecTBa U ToCy1apcTBa MPHOOIIAeT 00yUyarouXcs K 00IECTBEHHBIM HHTEPECaM.

B crpykrype nporpaMmbl ydeOHOro Kypca «BeposTHOCTb M CTaTHCTHKA»
OCHOBHOM IIKOJIBI BBIJIEJICHBI CIEIYIOIINE CONEPKATEIBHO-METOANYECKUE JINHNUU:
«IIpencraBneHne TaHHBIX U ONKUCATENbHAS CTATUCTUKAY; «BEpOATHOCTBY; «DIIEMEHTBI
KOMOMHATOpUKN»; «BBegenue B Teoputo rpadosy.

Conepxanue nunun «lIpeacraBieHne NaHHBIX M ONHCATENbHAS CTATUCTUKA»
CIIY>KUT OCHOBOM 7151 (HOPMUPOBAHMS HABBIKOB pabOThI C MHPOpMAIIMEH: OT YTCHUS U
MHTEpIIpeTaluy HH(OpMalMU, MpeICTaBICHHOW B TabiuLax, Ha auarpamMmax u
rpadukax g0 cOopa, MNPEACTABICHUS M aHajdM3a JaHHBIX C HCIIOJIb30BAHUEM
CTaTUCTUYECKUX XapaKTEPUCTHK CPEJHUX U pacceumBaHus. Pabortas ¢ naHHBIMH,
oOyuatomuecs: ¢ 3IIP yyarcst cuuThiBaTh U1 UHTEPIPETUPOBATH JaHHBIC, BbIIBUTaTh,
apryMEHTUPOBaTb M KPUTUKOBATh IPOCTEUIINE TUIOTE3bl, PA3MBILUIATE HAaJ
(dakTopaMy, BBI3BIBAIOIIMMU HW3MEHUYMBOCTb, U OLEHUBAaTh MX BIMSHHE Ha
paccMaTpUBaeMbI€ BEJIMYMHBI U ITPOLIECCHI.

NHTYUTUBHOE NIPEACTABICHUE O CIIyYalHOM H3MEHYMBOCTH, UCCIIEIOBAHUE
3aKOHOMEPHOCTEU U TEHJCHLIUM CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOU ISl U3YUYECHUS
Teopuu BeposTHocTel. bombioe 3HaueHue st oOydarontuxcs ¢ 3I1P 31eck umeror
IIPAKTUYECKUE 3aJaHUsA, B YACTHOCTHU OIIBITHI C KJIACCUYECKMMHU BEPOSATHOCTHBIMU
MOJEISIMH.

[TonsiTue BEpOSTHOCTHM BBOJAUTCS Kak Mepa MpaBAONono0Us CIydyailHOro
coObrtus. [Ipu uzydenun kypca obydqaroruecs: ¢ 3I1P 3nakomsTcst ¢ mpoctedmmmMu
METOJAMHU  BBIYMCIIEHHS BEPOATHOCTEM B  CIy4YalHBIX OJKCIIEPUMEHTaX C
PABHOBO3MOXHBIMU ~ JJIEMEHTAPHBIMU  MCXOJIaMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIIOIIMMU CTaBUTh M peliaTh 0Oojiee CIOXKHbIE 3amaud. B Kypc BXOIAT
Ha4yaJIbHbIC [PEIACTABICHUS O CIy4alHBIX BEIMYMHAX M HUX  YHUCIOBBIX
XapaKTEPUCTHKAX.
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Taxxe B paMKax 3TOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYaroIIMXCs C
3[IP ¢ MHOXECTBaMHM W OCHOBHBIMH ONEpPAallMSIMM  HAJX MHOXXECTBaMH,
paccMaTpUBAKOTCS NPUMEPHl INPUMEHEHUs JUIA PELIICHUS 3a7a4, a TaKkKe
MCIOJIb30BaHUs B IPYTUX MaTEeMaTHYECKUX Kypcax U y4eOHBIX IIpeIMeTax.

MecTo y4eOHOro Kypca B yueOHOM IJIaHE

B 7-9 kmaccax m3ydaercs Kypc «BepOSTHOCT M CTAaTUCTHUKA», B KOTOPBIU
BXomaT paszaenbl: «lIpencraBiieHWe JaHHBIX W ONHUCATEIbHAs CTATHCTHKAY;
«BeposaTHocThY; «DMeMeHThl KOMOMHATOPUKINY; «BBeaeHue B Teoputo rpadoBy.

Ha u3ydeHne maHHOTO Kypca OTBOAMT 1 y4eOHBI Yac B HEJCITIO B TCUCHHUC
Kakaoro roga odydenus, scero 102 yueOHbIX yaca.

Copaepxanue yueOHOro Kypca (1mo roxam o0y4eHmus)

7 KIIACC

[IpencraBnenne MaHHBIX B BHJE TaOJHII, AUArpaMM, TpadukoB. 3amoaHCHHUE
Ta0JIUIL, YTEHHUE U MIOCTPOCHUE TUArpaMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenne rpadMKoB peajabHBIX IMpoieccoB. M3BiaeueHne nHGOpMAKA U3 AHArpaMM U
Ta0JIHII, UCTIOIH30BAHNE U MHTEPIPETAIINS JAHHBIX.

OnucarenpHasi CTAaTUCTHKA: cpefaHee apuPpMETHUYECKOEe, MEIHWaHa, pa3Max,
HauOoJblllee W HaWMEHbIee 3HAYCHWS Ha0opa YHCIOBBIX MaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

Cryuatinslil 3Kkcnepumenm (onvlm) u ciaydatinoe codvimue. Beposmnocms u
yacmoma. Ponb mManoseposmuulx u npakmuyecku 00CmMo8epHuIX COObIMULL 8 NPUPOOe
u 6 obwecmese. MoHema u uepaibHas KOCMb 8 MEeoPUll 6ePOIMHOCTel .

I'pagh, eepwuna, peopo. Cmenenv eepuiunvl. Hucno pébep u cymmapuas
cmeneHb eepuiut. Ilpeocmasnenue o ceaznocmu epaga. Llenu u yuxnol. Ilymu 6
epaghax. O6x00 epaga (3irepos nyms). [Ipedcmasnenue 06 OpUEeHMUPOBAHHOM
epaghe. Pewenue 3a0au ¢ nomouvbro 2pagos.

8 KJIACC

[IpencraBnenne JaHHBIX B BUJIE TAOJIUII, AUATPAMM, TpadUKoB.

MHOXeCTBO, JJIEMEHT MHOXECTBa, MOJMHOXecTBO. Omnepauuu  Haja
MHOKECTBaMU: 00BbEIMHEHUE, MepeceueHue, nonoaHeHue. CBoMCTBa onepanuii Hajl
MHOKE€CTBAMU: MEPEMECTUTENBHOE, COYETaTENIbHOE, pacrpeneauTeNbHOE,
BKITFOYeHUS. Vcronp30Banne rpaduaeckoro npeAcTaBiICHUs MHOXKECTB ISl ONTUCAHUS
peabHBIX MPOLIECCOB U SIBJICHUM, ITPU PEIICHUU 33/1a4.

Uszmepenue pacceusanus oannuvlx. [ucnepcusi u cmamoapmHoe OMKIOHEHUe

4
3HGCL " Jajiec€ KypCcuBoM O603Ha‘I€HLI TEMBbI, U3YUCHHUC KOTOPBIX MPOBOAUTCA B O3HAKOMUTCIILHOM IUIAHE. Hez[aror
CaMOCTOATCJIbHO OIPCALCIIACT O6T)€M n3ydaceMoro mMarepuaJia.
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YuUC108bIX HAOOPOS. [uazpamma pacceusanus.

OnemeHTapHble COOBITUS  ciydaiiHoro ombita. ChydaliHble  COOBITHS.
BepositHocT coObITHI. OTBITEI ¢ PABHOBO3MOXKHBIMHU JJIEMEHTAPHBIMHU COOBITHSIMH.
CrnyyaitHpiii BBIOOp. CBSI3b MKy MAIOBEPOSTHBIMHA M MIPAKTHYECKH JOCTOBEPHBIMHU
COOBITUSIMU B TIPHPOJIC, OOIIECTBE U HAYKE.

Hepeso. Ceoticmea 0epesbes: eOUHCMBEHHOCb NYMU, CYUWEeCMBO8aHUe BUCAYEl
BEPUIUHDBL, CB53b MEJHCOY UYUCTIOM SepuUH U duciom péodep. Ilpasuno ymHodcenus.
Pewenue 3a0au ¢ nomowwro epaghos.

Ilpomusononoscnvlie coovimus. [uacpamma Oinepa. Obvedunenue u
nepeceuenue  coovimuti. Hecoemecmuvie  cobvimus.  Dopmyna  ClOHCEHUS
gepossimHocmelu. Ycnosnaa eepoamuocmo. Ilpasuno ymnoowcenus. Heszasucumoie
coovimus. [lpedcmasnenue sxcnepumenma 8 e8ude oepesa. Pewienue 3a0au Ha
HAX0JiCOeHUe BepOsmMHOCmell C HOMOWbIO Oepeda CIYYAlHO20 OIKCNepuMeHmad,
ouazpamm Diinepa.

9 KVIACC

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

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

l'eomempuueckas eeposmuocmo. Cnyyaiinviii 8b100p MOYKU U3 ueypvl Ha
NJIOCKOCMU, U3 OMPE3Ka U U3 02U OKPYHCHOCHU.

HcnbiTanue. Ycnex u Heygaya. Cepust UCnbITaHUM 10 niepBoro ycnexa. Cepus
ucneITanuii bepaymum. BeposTHOCTH COOBITHII B cepyu UCTIBITaHUI bepHyuin.

CnydailHasg BeIMYMHA W paclpelie]ieHne BEpOSITHOCTEH. MaremaTudyeckoe
oxxuaanue u nucnepcus. [[pumMepbl MaTeMaTHYECKOTO 0KUIAHUS KaK TEOPETUUECKOTO
CpPEIHEr0 3HAYEHUS BETMUYUHBI. MaTeMaTHYeCKOe OKUAAHUE U TUCTIEPCHUS] CITyHaHOMN
BEJIMYMHBI «YUCJIO YCTIEXOB B CEPUU UCTBITAHUN bepHym.

[Tonarue o 3akoHe OOJbIIMX yuced. M3mMepeHue BEpOSITHOCTEH C MOMOIIbIO
gacToT. Posib 1 3HaUeHME 3aKOHA OOJBIITNX YUCEN B PUPOJIC U OOIIECTBE.

IIpuMepHBbIe KOHTPOJILHO-U3MEPHUTEIbLHbIE MATEPHUAJIbI

[IpoBeneHNE OLEHKM JOCTHKEHUN IJIAHUPYEMBIX pE3yJbTaTOB OCBOCHUS
y4eOHOTO MpeaMeTa NpPOBOJUTCS B GOpMeE TEKYIIEro U PyOEKHOTO KOHTPOJIS B BUJIE:
KOHTPOJIbHBIE Pa0OThl, CaMOCTOSITEIbHBIE Pa0OThI, 3a4eThl, MaTEeMaTHYECKUE
JTUKTAHTBI, TPaKTUYECKHe pabOThl, MUCHMEHHBIH OTBET TIO WHIAWBUIYAIbHBIM
KapTOYKaM-3aJIaHUsIM, TECTUPOBAHHUE.

st o6yuatomuxcst ¢ 3[1P Bo3moxkHO m3MeHeHne (GOpMYTUPOBKHU 33JlaHUl Ha
«TIOIIATOBYIOY, aIANTAINIO TIPEIJIaraeMoro 00y4aromeMycsi TECTOBOTO (KOHTPOJIHHO-
OIICHOYHOT'0) MaTepuaia: HCIOJIb30BAHUE YCTHBIX M TMHCBMEHHBIX HWHCTPYKIIHH,
yOPOUIEHUE JUTMHHBIX CJIOKHBIX (POPMYIMPOBOK MHCTPYKIIUI, pellIeHne C OMOpOoil Ha
anropuTM, oopasell, UCIoIb30BaHKE CIIPAaBOYHON MH(MOpMAIUK.
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MaremaTunka
S5 kJacc

Kontponbshas pabora Ne 1. Tema. Harypanbhbie uncia.

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

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

KontposnbsHas padota Ne 4. Tema. YTibl 1 MHOTOYTOJIbHUKH.

KontponbsHas padbora Ne 5. Tema. [learmocts uncen.

Kontponbshas padora Ne 6. Tema. OOBIKHOBEHHBIE JPOOH.

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

KonTtponbsHas pabota Ne 8. Tema. YMHOKEHHE U JeieHUE TPOOEH.

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

Kontponbshas padota Nel0. JleiicTBus C 1€CATUUHBIMU APOOSIMHU.

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

KontposnbsHas padota Nel. Tema. [lenmMocTh HaTypaJIbHBIX YUCEN.

Kontponbshas pabora Ne2. Tema. O6bikHOBeHHas! 1poOb. OCHOBHOE CBOMCTBO
TpoOH.

Kontponbshas pabota Ne3. Tema. OtHomienue. [Tponopius.

Kontponsnas padota Ned4. Tema. [IporeHT.

Kontponbshasa padora Ne5. Tema. YerbipexyroiabHuk. @opMysbl epuMerpa u
MJIOLIAN TIPSIMOYTOJIBHUKA.

Kontponbshas padora Ne6. Tema. IlonoxxurenbHble U OTPUIATEIbHBIC YHCIIA.
CpaBHEHHE MOJOKUTENBHBIX U OTPULATEIBHBIX YHCE]T.

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

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

Kontponsnas pabGota Ne9. Tema. IlpsamoyrosbHasi cucremMa KOOpAUHAT.
Jlnarpammel.

Kontponbshas pabora Nel(. Tema. iToroBast KOHTpoJibHAs paboTa.

Auredpa
7 wJjacc
Konrtponbnas pabora Nel. Tema. Apudmernueckue HOeUCTBUS  C
pPalMOHAIIBHBIMA YHCIIAMH.
Kontponbshas padota Ne2. Tema. CteneHb ¢ HaTypalbHBIM MOKa3aTeJIeM.
Kontponbshas pabora Ne3. Tema. bykBeHHbBIC BRIpaKCHHUSI.
Kontponbshas padbora Ned. Tema. MHOTOUJIEHBI.
Kontponbshas padota Ne5. Tema. @opMyIibl COKPAIIEHHOTO YMHOXKEHHUSI.
Kontponbshas padota Ne6. Tema. JInneitHoe ypaBHEHHE C OHOM TEPEMEHHOM.
Kontponbnas padota Ne7. Tema. CucteMbl TUHEHHBIX YpaBHEHUI.
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Kontponsnas padora Ne 8. Tema. Koopaunate! u rpadukm.
Kontponbshas padbora Ne 9. Tema. [lousitue dynkuuu. Jluneitnas GpyHKuus.
Kontponbshas padora Nel0. Tema. UTorosast koHTposibHas padoTa.
8 kiacce
KontponbHasa padora Nel. Tema. KBagpatnbsiii kopeHb. ApupMeTHYECKHA
KBaJpaTHbIN KOPEHb.
Koutponbnas pabora No2. Tema. Cremenb ¢ 1eNbIM TOKa3aTENIEM.
CraHgapTHBIA BH]T YUCIIA.
Kontponshass pabora Ne3. Tema. AnreOpamueckas npo0Ob. CokparieHue
Ipooeit.
KonTtponbsHas padora Ned. Tema. JleiicTBus ¢ areOpanyecKuMu TpOOSIMH.
Kontponbhas padora Ne5. Tema. KBanpaTHbie ypaBHEHUS.
KontponbHas pabora Ne6. Tema. YpaBHEHUs, CBOASIIMECS K KBaJIPATHBIM.
TexkcToBble 3a7a41, CBOASAIIMECS K KBaJAPATHBIM.
Kontponbshas padora Ne7. Tema. Cuctembl ypaBHEHUH.
KontponbHas padora Ne8. Tema. UncnoBble HEpaBEHCTBA U UX CBOMCTBA.
Kontponbshas padota Ne9. Tema. CucteMbl HEPaBEHCTB € OJTHOM NIEPEMEHHOM.
Kontponbshas pabora Ne 10. Tema. @ukiuu. yuciaoBbie GyHKIIHUH.
KontponbHas padota Nel 1. Tema. iToroBas KOHTpoJibHasI paboTa.
9 knacc
Kontponbhas padora Nel. Tema. Uncna u BEIYHCIICHUS.
KontponbsHas padora Ne2. Tema. YpaBHeHUS C OJTHON IEPEMEHHOM.
Kontponbshas padota Ne3. Tema. [IpoOHO-paiimoHaibHbIe YpAaBHEHHUS.
Kontponbshas pabora Ned. Tema. CucteMsl ypaBHEHUN € ABYMS TIEPEMEHHBIMH.
KonTponsHnas padora Ne5. Tema. JIuneiinpie HepaBeHCTBA C OHOM IEPEMEHHOM.
Kontponbshas pabora Ne6. Tema. KBanpaTHbsie HepaBeHCTBA.
Kontponbshas padota Ne 7. Tema. KBanpatuunas ¢GyHKIIMS U €€ CBONCTBA.
Kontponsnas padota Ne 8. Tema. Apudmerndeckast nporpeccusi.
Kontponsnas padota Ne 9. ['eomeTpudeckasi mporpeccusi.
Kontponbshas padora Nel0. Tema. UToroBast KOHTpoJibHas padorta.

I'eomerpusn
7 wJjacc

KontponsHas pabGora Nel. Tema. OCHOBHBIE TIeOMETPUYECKHE CBOWMCTBA

MPOCTEUIIUX PUTYD.
Kontponbshas padora Ne2. Tema. CMeXHbIE U BEPTUKAIbHBIC YTJIbI.
Kontponbshas padora Ne3. Tema. [Ipu3naku paBeHCTBa TPEyroOIbHUKOB.
Kontponbshas padora Ned. Tema. PaBHOOeIpEeHHBIN TPEYTrONbHUK.
Kontponbhas padora Ne5. Tema. [TapannensHbie npsMeble.
Kontponbsnas pabota Ne6. Tema. Cymma yriioB TpeyroJibHHKA.
Kontponsnas padora Ne 7. Tema. OKpyHOCTb U KpYT.
Kontponbshas pabota Ne6. Tema. UToroBast KoHTpobHas paboTa.

8 ki1acce
Kontponsnas padora Nel. Tema. UeTbipeXyroJIbHUKH.
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Kontponwsnas padota No2. Tema. Cpennsisi tuHus TpeyroiabHuka. CpemHss
JIUHUS TpANeLyH.
Kontponsnas padota Ne3. Tema. [Imonaas TpeyroyibHUKa, MapajiesorpaMma.
Kontponshas paborta Ned. Tema. [Lnomans mogo0HbIX (uryp.
Kontponbshas padora NeS. Tema. Teopema ITucdaropa.
KoHnTtponbHas padota Ne6. Tema. YTibl B OKpYKHOCTH.
KontponbsHas padota Ne7. Tema. UToroBast KOHTpoJibHas paboTa
9 knacc
Kontponbhas padota Nel. Tema. Perienne TpeyroibHHUKOB.
Kontponbshas padota Ne2. Tema. [1nomanu TpeyroibHIKa, YETHIPEX YT OIbHUKA.
KontposnbHas pabora Ne3. Tema. BekTopsl.
KontponbsHas padota Ned4. Tema. JlekapTOBbl KOOPIMHATHI HA TIOCKOCTH.
Kontponbshas pabora Ne5. Tema. [IpaBuiibHble MHOTOYTOJIBHUKH.
KoutponbsHas padota Ne6. Tema. [Tnomaas kpyra u ero 4actei.
Kontponbshas padota Ne7. Tema. UToroBast KOHTpoJibHasI paboTa.

BeposiTHOCTBH M cTATHCTHKA
7 wJacc

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

COOBITHSI.

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

9 knace
Kontponwnas padota Ne 1. Tema. DieMeHTh KOMOMHATOPUKH.
Kontponbshas pabora Ne 2. Tema. McnbiTanus.
Kontponbnas padota Ne 3. Tema. CrnyvaitHast BeTu4nHa.
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYHEBHOI'O ITIPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIbTATDI:

MOTHBAIMA K OOYYEHHI0O MaTeMAaTUKE WM LieJICHANIPaBICHHOW MO3HABATEILHON
NEATEIIbHOCTH;

MOBBIIIIEHUE  YPOBHS CBOEH  KOMIIETEHTHOCTH  4Yepe3  MPAKTUUYECKYIO
TEeSTETLHOCTD, TPEOYIONIYI0 MaTEeMAaTHUECKUX 3HAHUW, B TOM YUCJIE YMEHHUE YIUTHCS
y APYTHUX JIFOAEH;

CIIOCOOHOCTh OCO3HABATh CTPECCOBYIO CUTYAIHIO, OBITh TOTOBBIM JICHCTBOBAThH
B OTCYTCTBHE rapaHTHil ycriexa;

crocoOHocTh oOydarmuxcs ¢ 3[IP k oco3HaHuIO CBOMX JACPUIUTOB U
MPOSIBJICHUE CTPEMIICHUS K UX MPEOAOJICHHUIO;

CIIOCOOHOCTH K CAMOPA3BUTHIO, YMEHHE CTABUTh JIOCTUKUMBIC 11ETIH;

YMEHHUE pa3inyaTh y4dyeOHBbIE CUTYyallid, B KOTOPBIX MOKHO JIeWCTBOBATH
CaMOCTOSITENIbHO, M CHUTyallud, T[J€ CJIEAYEeT BOCIOJIb30BaThCAd CIPABOYHOMU
nH(OpMaIeH WK IPYTUMHU BCIIOMOTATEIILHBIMHU CPEJICTBAMH;

CITIOCOOHOCTH MEPEHOCUTD MTOTYYEHHBIE B X0I€ 00yUEHUS 3HAHUSI B aKTYaJIbHYIO
CUTYyalUIO (MPU PELICHUH KUTEHCKUX 3a7a4, TPEOYIOIUX MaTeMaTHYECKUX 3HAHUMN);

CIIOCOOHOCTh OPUEHTHUPOBATHCS B TPEOOBAHUSAX M TMpaBUIaX MPOBEICHUS
MMPOMEXYTOYHOU U UTOTOBOM aTTECTAIIUU;
OBJIaJICHUE OCHOBaMHU (DMHAHCOBOM IPaMOTHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Osnadenue ynugepcanbHbIMu y4eOHbIMU NOZHACAMETbHOIMU OCIICHEUAMUL

yCTaHaBIMBaTh  IMPUYMHHO-CIEACTBEHHbIE CBS3M B  XOJ€  YCBOCHHUSA
MaTeMaTHYeCKOro MaTepuasa;

BBISBJIATH JCPUIUT AAHHBIX, HEOOXOAUMBIX AJI PELICHHs MMOCTABJICHHOM
3a]1a4u;

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

NPUMEHATh ¥ TPeoOpa3oBBIBATh 3HAKM W CHMBOJBI B XOJ€ pPEIICHUS
MaTeMaTHYECKHX 3a7a4;

yCTaHaBIMBATh UCKOMOE U IaHHOE MPH PEIICHUH MaTeMaTHIECKON 3a1auH;

MOHUMATh ¥ UHTEPIPETUPOBATH MHPOPMAIIHIO PA3IMYHBIX BUIOB U (OpM
MpeJICTaBICHHUS,

WLTIOCTPUPOBATH pelaeMble 3a7auu rpa)udecKuMu CXeMaMu;

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

MOHUMATh U HCIOJIb30BaTh MaTEMaTHYECKHIE CPEACTBA HATJISIIHOCTH (Tpaduk,
AarpamMmbl, TaONWIBI, CXeMbl H JAp.) JUIA WUIIOCTpAaluHd, HWHTEPIpETaInHy,
aprymMeHTaIuu.
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Osnaoenue YHUBEPCAIbHBIMU yueoOHbIMU KOMMYHUKAMUGHHIMU
odelicmeuamu:

OpraHU30BBIBATh YU4E€OHOE COTPYIHMYECTBO M COBMECTHYIO JIEATCIBHOCThH C
YUYHUTEJIEM U CBEPCTHUKAMHU B TIPOIIECCE PEIICHUS 3a]1a4;

B3aMMO/ICHCTBOBATh U HAXOJIUTh OOIIIHE CIIOCOOBI padOThI; paboTaTh B TpyIIIE:
HaxOJUTh OOIlee peIIeHHe W paspeniaTb KOH(MIUKTHI Ha OCHOBE COIJIACOBaHUS
MO3UIMHI M y4€Ta HHTEPECOB; CIyIIaTh NapTHEPA; GOpPMYIUPOBATH, APIYMEHTHPOBATH
U OTCTauBaTh CBOE MHEHHE;

MPOTHO3WPOBATh BO3HUKHOBEHHE KOH(MIMKTOB IMPH HAIMYWW PA3HBIX TOYEK
3peHHUs] U pa3peliaTb KOH(PIMKTHI Ha OCHOBE yd€Ta MHTEPECOB M TMO3UIIMM BCeX
YYaCTHUKOB;

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

BBITIOJTHSATH CBOIO 4YacTh PaOOTHI, JOCTHraTh KayeCTBEHHOTO pe3yibTaTa M
KOOPAMHUPOBATH CBOM JICUCTBUS C IPYTUMH WICHAMH KOMAaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIa/Ia B OOIIUI TPOIYKT.

Osnadenue yHuGepCcaIbHbIMU YUEOHBIMU PECYAAMUBHBIMU OCUCH GUAMU:

CTaBHUTh I1€JIM, BBIOMpATh M CO3/laBaTh AJTOPUTMBI JJIA PEIICHHUS YYCOHBIX
MaTeMaTHYECKUX MPOOIIeM;

IJJAHUPOBAaTh M OCYIIECTBIIATH JICATEILHOCTh, HAIPaBJICHHYIO Ha pelleHue
3a/1a4 UCCIIEIOBATENIbCKOTO XapaKkTepa.

dbopMynUpoBaTh U YyACPKHUBATH Yy4yeOHYIO 3ajady, COCTaBISATH IUJIaH U
MOCJIeI0BaTEIbHOCTh JICHCTBUM;

OCYIIECTBIJISITh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOJMMbIE KOPPEKTUBHI,

KOHTPOJIMPOBATH MPOLIECC U Pe3yJIbTaT YU4eOHON MaTeMaTUUeCKON
NeATEIIbHOCTH;

aJICKBaTHO OIICHUBATH MPABUILHOCTD WK OITMOOYHOCTD BBIITOJHEHUS Y4eOHOM
3a/1auu, €€ 0OBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHMUS;

CIMYaTh CHOCOO JACHCTBHS M €Tr0 Pe3ysbTaT C 3aJaHHBIM JTaJOHOM C IIEJIbIO
0oOHapyXeHUs OTKIIOHCHUH U OTJIMYUM OT ATaJIOHA.

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

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUI JOCTUTHYT TPeOyeMbIil pe3yibTaT
NEATEeIIbHOCTH, OMNpPEACNATh MO3UTHUBHBIE W3MEHEHMsI M HaIlpaBJeHUs, TpeOyroliue
nanbHeuen padoTsl;

PETYIMPOBATH CITOCOO BBIPAKEHUS SMOITUH.

HPEAMETHBIE PE3YJIBTATBI

Pe3ynbpTaThl 0cBOeHUs yueOHOro mpeamera «MatemaTuka (BKiIo4as aiareopy,
r€OMETPHUIO0, BEPOSITHOCTh M CTAaTUCTUKY)», paclpeieseHHble MO rojgam o0ydyeHwus,
(bopMyIUPYIOTCS O IPUHIUITY I00aBICHHS HOBBIX PE3yJbTAaTOB OT r0/ia K TOAY, yKe
Ha3BaHHBIEC B IPEIBIAYIINX TOJaX MO3ULUHU, KaK PABUIIO, IOCJIOBHO HE TOBTOPSIOTCH,
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HO YYHUTHIBAIOTCA (pe3yibTaThl OYEPEJHOTO TroJia IO YMOJYaHUIO BKJIOYAIOT
pe3yNbTaThl MPEABIYIIUX JIET).

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

OcBoenue yyebHOro kypca «MartemaTuka» B 5—6 Kilaccax OCHOBHOM IIKOJIbI
JIOJDKHO 00€CleYrBaTh JIOCTMXKEHHUE CIEAYIOIIUX MPEAMETHBIX 00pa30BaTEIIbHBIX
pE3yNbTATOB:

5 KVIACC

Yucna u éviuucnenus

OpueHTUPOBATHCS B MOHATHIX U OTIEPUPOBATH HA 6A30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMU C HATYPAJIbHBIMH YHCIIAMHU, OOBIKHOBEHHBIMU U JIECATUIHBIMH JPOOSIMH.

CpaBHHBATH U YyIOPAA0YNBATH HATypaIbHBIC YMCIA, CPABHUBATH B IPOCTEHIIINX
ciIy4asix OObIKHOBEHHbIE IPOOH, 1ECATUYHBIE JPOOH.

CoOTHOCUTB TOUKY Ha KOOPAMHATHOU (YMCIIOBOI ) IPSIMON C COOTBETCTBYIOILIUM
€l YMCJIOM 1 U300paKaTh HATYpaIbHbIC YHCIIa TOYKAMU Ha KOOPIMHATHOM (YUCIIOBOH)
MPSAMOM.

BeimonHaTh  apudmeTHdecKkue JEHCTBUS C HATypaldbHBIMH YHUCIAMHU, C
OOBIKHOBEHHBIMH JPOOSIMHU B MIPOCTEUIIINX CIIyHasiX.

BrITIONTHSTE POBEPKY, MPUKUAKY PE3yTbTaTa BEIYMCICHUN.

OKpyriaTh HATypalbHbBIE YHCTIA.

Pewenue mexcmosuwix 3a0au

Pemars TekcTOBBIE 3alauM apUPMETHUYECKUM CIIOCOOOM U C IOMOIIBIO
OpraHM30BaHHOIO KOHEYHOIro Mnepedopa BCEX BO3MOXKHBIX BapUaHTOB (IpH
HEOOXOJIMMOCTH C HAMPABJISAIONICH MTOMOIIBIO).

Pemate 3amauu, cojaepxamiye 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIUYHMHBIL:
CKOPOCTb, BpEM$, PACCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOUMOCTD (TIpU HEOOXOIUMOCTH C
MCIIOJIb30BAaHUEM CITPAaBOYHON MH(MOPMAIUN).

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

[Tonb30BaThCs OCHOBHBIMH €IUHUIIAMH U3MEPEHUS: LIEHbI, MaCChl; PACCTOSHUS,
BPEMEHH, CKOPOCTH; BbIpakaThb OJHU €IWHUIBI BEJIMYMHBI 4Yepe3 napyrue (mpu
HEO0OXOJMMOCTH C OMOPOM Ha CIPABOYHYIO HH(OPMALIUIO).

W3Bnekats wH(OpMaIuioo, MNpeACTaBICHHYIO B Ta0iuile, Ha CTOJIOYATOM
ArarpaMMe, HHTEPIPETHPOBATh MIPEICTABICHHbIE JaHHBIC, UCIIOJIb30BaTh JaHHBIC MPU
pelIeHnH 3a1a4.

Haznaonaa zeomempus

[Tonb30BaThCA T€OMETPUUYECKUMHU MOHATUSMU: TOYKA, MpsSMasi, OTPE30K, JyY,
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yT0Jl, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh NpHUMEpPHl OOBEKTOB OKPYKAIOUIETO MHpa, UMEIIUX (opmy
M3YUYCHHBIX TEOMETPUUECKUX (QUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, TP HEOOXOJMMOCTH IO BHU3yallbHOM OIOpE,
CBSI3aHHYIO C YIVIAMH: BEpIIMHA, CTOPOHA; C MHOTOYTrOJIbHUKAMU: YTOJI, BEPIINHA,
CTOPOHA, TUAroHalb; C OKPYKHOCTBIO: PaIUyC, THAMETP, LICHTP.

N300pakath H3y4YeHHbIE TeOMETpUYECKHEe QUTYypbl HA HEJIUMHOBAHHOW U
KJIETYaTOM Oymare ¢ MOMOIIBIO IUPKYJIS ¥ JIMHEHKH (MI0CIIe COBMECTHOTO aHAIn3a).

HaxoauTh AJMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHUEM C MOMOIIBIO
JUHEWKHU, CTPOUTHh OTPE3KH 3alaHHOW JJIMHBI, CTPOUTH OKPYKHOCTH 3aJaHHOIO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBajpaTa IS UX
MOCTPOCHUSI, BBIYUCIICHUS IUIOIAAN U IEpUMETpa.

Beluncnare mepuMerp W IUIONMIA[b KBajpaTa, MNOPSMOYTOJbHUKA, QUryp,
COCTAaBJICHHBIX M3 MPSIMOYTOJBHUKOB, B TOM 4HClIEe (QUryp, H300paKEHHBIX Ha
KJIeT4aToi Oymare.

[Tonp30BaTbC OCHOBHBIMM METPUYECKHUMH E€AWHULIAMH HU3MEPEHUS JJIMHBI,
IO/ BBIPAXKATh OJTHU €AMHUIIBI BEIMYMHBI Yyepe3 Apyrue (pu He0OXO0AUMOCTHU C
OTOPOM HA CIIPABOYHYIO HMH(POPMAIIHIO).

Pacnio3naBaTh napasienenuesi, Kyo, UCIOJIb30BaTh TEPMUHOJIOTHUIO: BEPIIUHA,
pedpo TpaHb, U3MEPEHHUS; HAXOAUTh U3MEPEHUS Napaljiesienunena, Kyoa.

Breruncnare 00bEM Ky0Oa, mapaiiesnenurnena mo 3aJaHHbBIM H3MEpEeHUsiM (C
OTIOPOM Ha AJITOPUTM Y4YEOHBIX JIEUCTBHUIA), TOJIb30BATHCS C€AUMHUIIAMH HU3MEPEHUS
00BEMa.

Pemiath HecnoXXHBIE 3aayd HAa HM3MEPEHUE TE€OMETPUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYalUsIX (TP HEOOXOIMMOCTH C BU3YaJIbHOU OMOpPOi).

6 KJIACC

Yucna u éviuucnenus

OpueHTUPOBATHCS B MOHATHUAX U ONIEPUPOBATH HA OA30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMHU C Pa3JIMYHBIMU BUJAMM YHUCENl U CHOCOOAMM WX 3aIUCH, MEPEXOAUTH
(ecyu 3TO BO3MOXKHO) OT OJTHOHM (hOPMBI 3aIMUCH YUCHA K IPYTOH.

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

BrimonusaTe apudmeTnyeckre AeHCTBUS C HATYPATIbHBIMH U LEJIBIMHU YHCIAMH,
OOBIKHOBEHHBIMHU U JECATUYHBIMU JIPOOSIMHU, MOJOKUTEIBHBIMA U OTPHUIATEIbHBIMU
YU CIIAMHU.

BpIuucisaTh 3Ha4EHUs YUCIIOBBIX BBIPAXKEHUM, BBIIIOJIHATh IPUKUAKY U OLIEHKY
pe3yibTaTa BBIUYMCIEHUMN; BBIOJHITh MPEeoOpa3oBaHUSI YUCIOBBIX BBIPAXKEHUN Ha
OCHOBE CBOMCTB apu(hMETHUUECKUX JEHCTBUH.

COOTHOCUTH TOUYKY Ha KOOPAUHATHOM MPSAMOM C COOTBETCTBYIOIIUM €U YNCIIOM
1 U300pakaTh YKUciIa TOYKaMHU Ha KOOPAMHATHOM NMPSAMOM, HAaXOAUTh MOAYJIb YUCIIA.

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

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

Yucnoewvie u OyKeeHHble 8bIPANHCCHUA

OpueHTHPOBATHCS B MOHATHUSAX M OTIEPUPOBATH HA 0a30BOM YPOBHE TEPMUHAMU,
CBSI3aHHBIMH C 3aIMCHIO CTETICHH YKCJIa, HAXOIUTh KBaJIpaT U Ky0 4ucia, BEIYUCISATD
3HAYCHUS MPOCTEHIIINX YHCIIOBBIX BRIPAKCHUH, COJEPIKAIINX CTCTICHH.

[Tonp30BaThCA MpU3HAKAMU JEIUMOCTH (TIpU HEOOXOAMMOCTH C OMOpPOM Ha
JTOPUTM TPaBUJIA), PACKIIAJbIBATh HATYPAIbHBIC YUCIIA HA TPOCThIE MHOKUTEIH.

Ilonv3o06amvbcsa macuimabom, COCTABIATH MPONOPLUU U OTHOLLIEHUS.

Hcnonp3oBaTh OYKBBI 11T 0003HAUCHUS YHCEN TIPH 3alHCH MAaTeMaTHIECKHX
BBIDOKECHHUM, HAXOJIWTh 3HAYEHUS OYKBEHHBIX  BBIPAKEHHM,  OCYIIECTBISSA
HE0OXOMMbIC TMOACTAHOBKU U TpeoOpa3oBaHus (C OMOPOW Ha aJrOpUTM Yy4eOHBIX
JEUCTBUM ).

HaxonuTh HeM3BECTHBI KOMIIOHEHT PaBEHCTBA.

Pewenue mexkcmoswix 3a0au

Pemate MHOTOIIArOBBIE TEKCTOBBIC 33Ja4M APUPMETHUECKUM CIIOCOOOM C
ONOpPOM Ha BOIIPOCHBIN IJIaH.

Pematp npocTenime 3a/1a4H, CBSI3aHHBIC C OTHOIIICHUEM,
MPOTMOPIIMOHAILHOCTHIO BEJIMYMH, MPOIEHTAMH; peliaTh TPU OCHOBHBIC 3aJja4M Ha
JpOOU U TIPOIICHTHI.

Pemate 3amaum, conep:kalive 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIIMYUHBI:
CKOPOCTb, BPEMs, PACCTOSIHHE, 1IeHa, KOJTUYECTBO, CTOMMOCTb; TPOU3BOAUTEIILHOCTD,
BpeMsi, 00bEMa pabOThI, UCTIONB3YS apUMETUYECKUE IEHCTBUSI, OIIEHKY, TPUKUIKY;
MIOJIB30BATHCS SAUHUIIAMH U3MEPECHUS COOTBETCTBYIOITUX BEIIMUHH.

CocTaBnaTb OyKBEHHBIC BHIPAKEHUS M0 YCIOBHIO 33J]a41 MOCJIE COBMECTHOTO
aHaIMn3a.

N3Bnekath wH(OpMaILMIO, MPEACTABICHHYI0 B TaOJuWIlaX, Ha JUHEWHOM,
CTOJIOYATONM WM KPYroBOW JauarpaMmax, HHTEPIPETUPOBATH IPEACTABICHHBIC
JTAaHHBIC; UCTIOJIB30BATh JJAHHBIC MPY PEIICHUU 3a/1a4.

[IpeacraBnsath nHOOPMAITUIO C TTOMOIIBIO TAOJINII, JIMHEWHON U CTOIOYATOM
JUarpaMM.

Haznaonan zeomempus

[IpuBoaMTh TpHUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpa, UMEIMUX (Hopmy
M3YYCHHBIX TEOMETPHUYCCKMX IUIOCKMX W TIPOCTPAHCTBEHHBIX (QUTYP, TPHMEPHI
PaBHBIX U CHMMETPUYHBIX (DUTYP.

N300pakath ¢ MOMOIIIBIO ITUPKYJIS, TUHEHKH, TPAHCTIOPTHPA Ha HEJIMHOBAHHOMN
Y KJIeT4aTol Oymare u3y4eHHbIC TUIOCKHE TeOMEeTprudecKrue GUTYphl U KOHPUTYpAIUH,
CUMMETPUYHBIC (DUTYPHI.

NMeTh mpencTaBieHUE O TEOMETPUYECKUX TOHITHSX: PAaBEHCTBO (UTYP,
CUMMETpPHSI, OCb CHMMETPHUH, IIEHTP CUMMETPUHU.

HaxonuTh BeTMYHHBI YTJIOB U3MEPEHUEM C TIOMOIIBIO TPAHCIIOPTHPA, CTPOUTH
VIIIbI 33JIaHHOM BEJIMYWHBI, TOJIb30BAThCS MPHU PEIICHUU 3a1ad TPpaayCHON Mepoit
YIJIOB; PAaclO3HABATh HA YEPTEKAX OCTPIN, IPAMOM, Pa3BEPHYTHIN U TYIIOU YIJIBI.
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BbraucnsaTe AMUHY JIOMaHOW, MEpUMETp MHOTOYTOJbHHKA, IOJh30BATHCS
SIMHULIAMH U3MEPEHMsI IJTMHBI, BBIPAXKATh OJHHU SIUHUIIBI U3MEPEHUS JIITUHBI Yepes
IpyTHE.

Haxonutb, UCTOnb3yst 4epTEKHBIE HHCTPYMEHTBI, PACCTOSIHUS: MEXKIY IBYMsI
TOYKAMH, OT TOYKH JI0 TIPSIMOM, IJTUHY IIyTH Ha KBAJPATHOU CETKE.

Beraucnsate  mimomanb  (QUTYp, COCTAaBIEHHBIX W3  MPSMOYTOJIHHHUKOB,
MCTIONB30BaTh pa30MeHHE Ha IPSMOYTOIBHHUKH, HA paBHbIC (DUTYPBI, JOCTPANBAHUE JI0
NpSIMOYTOJIbHUKA; TIOJIh30BAaThCSl OCHOBHBIMU E€IMHHUIIAMUA HW3MEPEHHS TUIOIIAIHN;
BbIpaXXaTh OJTHU €IMHUIIBI H3MEPEHUS TUIOIIA N Yepe3 Ipyrue (Ipu HeoOXOUMOCTH C
OTIOPO¥ Ha CTIPaBOYHYIO HHPOPMAITHIO).

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

N300pakats Ha KJIeTYaTO Oymare mpsiMOYTOJIbHBIN TapalIeIIeIHIIe]I.

Beraucisite 006€M TPSIMOYTOJIBHOTO TMapajuieienuiena, Kyoa, MmoIb30BaThCS
OCHOBHBIMU €IMHUIIAMH U3MEpPEHUsI 00bEMA; BhIPAXKATh OJHU €IUHUIIBI U3MEPEHUS
00BbEMa yepe3 pyrue (C Omopoii Ha CIIPaBOYHYIO0 HH(POPMAIIHIO).

PemaTe HecHOXHBIE 3a7a4d HAa HAXOXKJEHHWE T'E€OMETPUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYaUsIX (IPU HEOOXOIUMOCTH C BU3YaIbHOM OTIOPOi).

TIJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHU S IIPUMEPHOU
PABOYEN ITPOI' PAMMBI KYPCA «AJITEBPA» (ITO TOJJAM OBYUEHW )

OcBoeHue yueOHOro Kypca «Anredpa» Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3oBaHHsl JOHKHO OOecneyuBaTh JOCTHXKEHHE CIEIYIOUUX MpPEeIMETHBIX
00pa3oBaTENbHbIX PE3YJIHTATOB:

7 KIIACC

Yucna u eéviuucnenusn

BoimonHsTh, coueTass yCTHbIE M TMHChbMEHHBIE NPUEMBI, apuUPMETUUYECKUE
JNEUCTBUS C pallMOHATbHBIMU YUCIAMU.

HaxonuTh 3HAUY€HUS YHUCIIOBBIX BBIPAXKEHUHN; TPUMEHSITH Pa3zHOOOpa3HBIC
CrocoObl M TPUEMBI BBIUMUCIICHHUS 3HAYCHUW JPOOHBIX BBIPAKEHUH, COIEpKaIIUX
OOBIKHOBEHHBIE U JIECITUYHBIC IPOOH.

[lepexoauth OoT oxHON (OPMBI 3aMHMCH YUCEN K JpYyroil (mpeoOpa3oBbIBATH
JIECSITUYHYIO JpoOb B 0OBIKHOBEHHYO, OOBIKHOBEHHYO
B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUYHYIO ApoOn). CpaBHUBATH U
YHOPSA0UMUBATh PallMOHATLHBIC YHCIIA.

OKpyrJsTh yncna.

BBINMOMHATS TPUKUIIKY M OIIEHKY pe3yJibTaTa BBIUYMCICHUM, OLICHKY 3HAYCHUHN
YUCJIOBBIX BBIPAYKECHUM.

BbINOIHATE 1EMCTBUS CO CTENEHAMU C HATYpaJlbHBIMU ITOKa3aTeIsIMHU (C OIIOpOi
Ha CIIPaBOYHYIO WH(POPMAITHIO).

[IpuMeHATh MPU3HAKU JIEIMMOCTH, PA3JIOKEHNE HA MHOKHUTEIH HATYpPaJbHBIX
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quced.

Pemlate mnpocreiiiye NpakTUKO-OPUEHTUPOBAHHBIE 33Ja4d, CBS3aHHBIE C
OTHOLIEHWEM  BEJIMYMH,  MPONOPUHUOHAIBHOCTBIO  BEJIMYMH,  IPOLEHTaMU;
MHTEPIPETUPOBATH PE3YJIbTAThl PELICHUS 337a4 ¢ YYETOM OTPaHUYEHUI, CBSI3aHHBIX CO
CBOMCTBaMHU paccMaTpUBAEMBbIX OOBEKTOB.

Anzebpauueckue sviparxcenus

OpueHTHpOBaTbCS B TMOHATHSX M ONEpUpOBaTh Ha 0a30BOM YpPOBHE
anreOpanyecKkor TepMUHOJIOTHEN U CHUMBOJIMKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKEHUW NpPH 3aJaHHBIX 3HAYECHHSX
NIEPEMEHHBIX.

BoInonHTh MpeoOpa3oBaHus 1EJI0T0 BhIPAXKEHUS B MHOTOUJICH MPUBEACHUEM
MOJIOOHBIX CIAaraéMbIX, paCKphITHEM CKOOOK.

BBINIONIHATE yMHOKEHHME OJHOWICHAa HAa MHOIOWIEH W MHOIO4YJIEHa Ha
MHOTOYJIEH, IPUMEHATH (POPMyIIbl KBaJpaTa CyMMbl U KBaJpaTa pa3HOCTHU (C OIOpO
Ha CIPAaBOYHYIO HH(POPMAIIHIO).

OCyIlIecTBIATh PA3J0KEHUE MHOTOYWIEHOB HA MHOXHUTEINM C IOMOIIBIO
BBIHECEHHUS 33 CKOOKH OOIIEro MHOXHUTENS, TPYNIIUPOBKU ClIaraéMbIX, MPUMEHEHUS
(hopMyJ1 COKpaIIEHHOTO YMHOXKEHUS (C OMOPOI HA CIIPABOYHYIO HH(OPMALIUIO).

[IpumensTh npeoOpa3oBaHKsI MHOTOWIECHOB ISl PEIICHUS Pa3JIMYHbIX 33/1a4 U3
MaTE€MAaTUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON PAKTUKH.

Hcnonb3oBaTh CBOICTBA CTENEHEH C HATypajJbHBIMHU IOKa3aTEIsIMU IS
npeoOpa3oBaHus BbIpAXKEHUH (C OOPOI HA CIPABOYHYIO HH(POPMALIUIO).

Ypasnenusa u nepasencmea

Pemate nMHEHHBIE YpaBHEHUS C OJHOW NEPEMEHHOW, NPUMEHsS MpaBUJIa
repexoa OT MCXOAHOIO YPaBHEHHUs K PaBHOCUIBHOMY eMy. IIpoBepATh, sBisieTcs au
YHUCJIO KOPHEM YPABHEHHS.

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

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

CTpouTh B KOOPAUHATHOM MJIOCKOCTH T'papK JTMHEHMHOrO ypaBHEHUS C ABYMsI
MEPEMEHHBIMU; TOJIB3YACh IPAPUKOM, IPUBOJIUTH TPUMEPHI PEILICHUS YPABHEHUS.

PemaTte cucteMbl ABYX JTUHEHHBIX YpaBHEHUN C JBYMs NIEPEMEHHBIMHU, B TOM
yucie rpaguuecku (C onopoi Ha arOpUTM y4eOHBIX JEHCTBUN).

CocraBisaTs (MOciie COBMECTHOTO aHAIK3a) U PellIaTh JMHEHHOE YPABHEHUE WU
CUCTEMY JIMHEWHBIX YPAaBHEHUM 1O YCJIOBHUIO 33Jaud, WHTEPIPETHPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJau MTOJIyYEHHBIN pe3ynbTar.

Koopounamot u cpagpuxu. @ynkyuu

N300paxkath HA KOOPJAUHATHOW MPSIMOW TOYKH, COOTBETCTBYIOIIME 33JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, MHTEPBaJbl; 3alUCHIBATh YUCIIOBBIE MPOMEKYTKH Ha
anreOpanyeckoMm si3bIKe.

OTtmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH MO 3aJlaHHBIM KOOpIUHATaM;
CTPOUTH TpauKy TUHEUHBIX PyHKIUH. CTpouTs rpaduk GyHkium y = KX + Db.

OnuceiBaTh C MOMOUIbI0 (YHKIMIA H3BECTHbIE 3aBUCHMOCTH  MEXKIY
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BEIMUYMHAMU (II0 JIrOPUTMY Y4Y€OHBIX NEHCTBUII): CKOPOCTh, BpEMS, PaCCTOSHUE;
[IEHa, KOJIMYECTBO, CTOUMOCTh; IPOU3BOAUTEIBHOCTD, BpEMsl, 00BEM pabOTHI.
Haxonuth 3HaueHre (PyHKIMH 110 3HAYEHUIO €€ apryMEHTA.
[Tonumate Tpaduyeckuii crmocod MpencTaBiICHUs W aHalu3a HHPOpMAINH,
U3BIIEKATh U MUHTEPIPETUPOBATH MH(POPMALIHMIO U3 TPa(UKOB peajbHBIX MPOLIECCOB U
3aBUCUMOCTEM.

8 KJIACC

Yucna u eviuucnenusn

Hcnonb30BaTh HavyallbHbIE MPEACTABICHHUS O MHOXECTBE ACHCTBUTEIIBHBIX
qucesl JUIsl CPaBHEHUsS, OKPYIJIEHHUS M BBIUMCIEHMN; M300pakaTh JIEHCTBUTEIIbHbIC
4yCia TOYKaMU Ha KOOPAUHATHOM IIPSAMOM.

[IpumeHsATh mNOHATHE apU(PMETUYECKOrO KBAAPATHOIO KOPHSA; HAXOIHTH
KBaJpaTHbIE KOPHH, HCIIOJNb3ys MNPHU HEOOXOAMMOCTU KaJIbKYJSTOP; BBINOIHATH
MpocTelIne MpeoOpa30BaHus BBIPAKEHUH, COJEpKAIIMX KBAJpaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEW.

Hcnonb30BaTh 3amucu OOJIBIIMX M MAJbIX YHUCENI C MOMOIIBI0 JIECATUYHBIX
npobeit u crenenet uncina 10.

Anzebpauueckue evipasricenus

[IpuMeHATP TOHATHME CTENEHH C LENbIM  II0KAa3aTelIeM, BBITOIHATH
npeoOpa3oBaHUs BBIPAKEHHM, COJEpKallMX CTENEHH C LEeJbIM IoKa3aTeiaeM (c
MCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIIUN).

BBINIONHATE HECHOXKHBIE TOXKJIECTBEHHbIE MPEOoOpPa30BaHUs PALMOHATIBHBIX
BBIPAXKEHUI HAa OCHOBE IMpaBWJI JEHCTBHI HAJ MHOrOYJEHAMHU M alreOpandecKuMu
TPOOSIMHU.

PacknanpiBaTh KBagpATHBIN TPEXUIEH HA MHOKHUTEIIHN.

[TpumensTh npeoOpa3zoBaHUs BbIPAXXEHUM AJIs PEIICHUs] Pa3IMyYHbIX 33134 U3
MaTEeMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAIBHON IPAKTUKH.

Ypasnenusa u nepasencmea

Pemate nuHeliHble, KBaJpaTHbIE ypaBHEHUS (C MCIOJIb30BAHUEM CIIPABOYHOMN
uH(pOpMallMK) U palUOHAJIbHBIE YPAaBHEHMsI, CBOJSIIMECS K HHUM, CHUCTEMbI JBYX
YPaBHEHUH C IBYMS IIEPEMEHHBIMM.

[IpoBOAUTE IPOCTENUILINE UCCIIEAOBAHNS YPABHEHUM U CUCTEM YPABHEHUN, B TOM
qyclie ¢ MPUMEHEHHEM TIpaduuecKux NpeacTaBieHUN (ycTaHaBIMBaTh, UMEET JIU
YpPaBHEHUE WM CUCTEMAa YPAaBHEHHMI pPELIEHUs, €CIM UMEET, TO CKOJIBKO, U Ip.) C
OTIOPOM Ha aJTOPUTM YUEOHBIX JECHCTBUH.

[lepexoauTh OT cJOBeCHOM (QOPMYIUPOBKHM 3a1aund K €€ anredpandeckoin
MOJENM C TOMOIIBIK COCTAaBJIEHUsS YPaBHEHUS WM CHUCTEMbl YpPaBHEHHI,
HMHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H MTOJYYECHHBIA PE3YJIbTaT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsI CPABHEHUS, OLICHKH; PEIIATh
JIMHEWHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOM U MX CUCTEMBI; 1aBaTh rpaduuecKyro
WJUTIOCTPALIMIO MHOYKECTBA PEIICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

Dyukyuu
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OmnepupoBath Ha 0a30BOM YypOBHE (PYHKIMOHAIbHbIE TOHATHS M S3BIK
(TEepMHHBI, CUMBOJHMYECKHE OOO3HAYECHHUs); OIPENENATh 3HAUeHHWE (PYHKIUU TIO
3HAYEHUIO apTYMEHTA; ONPEAEIATh CBOMCTBA (DYHKIIUU MO €€ rpaduKy.

Ctpouts rpaduKH dIeMeHTapHBIX GyHKIMHA Braa , Y = X5, Y =X, Y =+/x , Y=

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

HaIPaBJISIFOIIEH TTOMOIIIBIO).

9 KJIACC

Yucna u eviuucnenusn

CpaBHUBATH U YIOPSAOUUBATH PAllMOHATBHBIE U UPPAIMOHATIBHBIC YUCIIA.

Breinonuate apudmernyueckue ASUCTBUS ¢ pallMOHAIBHBIMUA YUCIaMU, cOUeTast
YCTHBIE M THUCHMEHHBIE MPUEMBI, BBIMOJIHATH BBIUUCICHHUS C HPPALUOHATIBHBIMU
YU CIIAMU.

HaxoauTp 3HaYeHUs CTENEHEN C LEbIMU MOKA3aTENSIMU U KOPHEN; BBIYUCIISITh
3HAYEHUS] YUCIIOBBIX BBIPAXKECHU.

OKpyrJisiTh  ICUCTBUTENIBHBIE YHWCIA, BBINOJHATH NPUKHUAKY pe3yJibTara
BBIYMCIICHU, OLIEHKY YUCJIOBBIX BBIPAKECHUIA.

Ypasnenusa u nepasencmea

Pewiats nuHelHbIE U KBaJApAaTHbIE YPaBHEHUSI, YPAaBHEHUS, CBOASAIIMECS K HUM,
MpocTelie IPOOHO-PAIIMOHANIbHBIC YPaBHEHUS.

Pemate mnpocrenmme CUCTEMBI JBYX JIMHEWHBIX YPABHEHUW C JByMs
MIEPEMEHHBIMU U CUCTEMBI JIBYX YPABHEHUI, B KOTOPBIX OJTHO YPABHEHUE HE SIBISCTCS
JUHEUHBIM (110 BU3yaJIbHOM Omope).

Pemiate mnpocreiiiiie TEKCTOBBIC 3aJaud  alreOpaudeckuM CIocoOOM ¢
MOMOIIIBI0O COCTaBJICHUSI YpPAaBHEHUS WM CHUCTEMBl JIBYX YpaBHEHUU C JAByMS
MepEMEHHBIMH.

[IpoBOANTE MPOCTEMNIINE NCCIETOBAHNS YPABHEHUHN U CUCTEM YPABHEHUN, B TOM
Yyluclie C NPUMEHEHHEM TIpauuecKux MNpeacTaBleHud (ycTaHaBIMBaTh, UMEET JIU
ypaBHEHUE WM CUCTEMAa YPaBHEHUHN PEIICHUS, €CIIH UMEET, TO CKOJIBKO, U TIP.).

Pemate nuHEHBbIE HEpPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA; H300paXkaTh
pelIeHUe HEPAaBEHCTB HA YKCIOBOW MPSMOW, 3aMKChIBATh PEIICHUE C MOMOUIBIO
CUMBOJIOB.

Pemiath cuctembl JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIIUE
KBaJpaTHOE HEPABEHCTBO; U300pakaTh PEIICHUE CHCTEMbl HEPABEHCTB HA YHUCIIOBOM
MPsIMOiA, 3aTUCHIBATh PEIIEHUE C TTOMOLIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUH PA3JIMYHBIX 3a/1a4.

Dynkyuu

Pacno3naBath (¢yHKIMM u3y4eHHbIX BHUAOB. Iloka3piBaTh CXEMaTHYECKU
PAacIoIoKEHUE Ha KOOPMHATHOM TNTOCKOCTH rpadukoB GyHKIni Buaa: ¥ = kX, y = kx

— ay2 R _ .
+b ,y=ax" +bx +c,y =x,y = VXY = ;" B 3aBHCHUMOCTU OT 3HAYEHUU
K03 (UIIMEHTOB; OMUCHIBATH CBOMCTBA (DYHKIIUHA.

Ctpouth 1 M300paXkaTh CXEMAaTUYECKH TpapUKH KBAJPATUUHBIX (DYHKIIHHA,
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OIKCHIBAaTh CBOMCTBA KBAJPATUYHBIX (PYHKIMN IO UX rpapuKam.

Pacno3sHaBaTh KBajpaTHUHYH (DYHKLIHIO MO (QopMmysie, IPUBOAUTH IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, (PU3UKU, TEOMETPHUH.

Apugpmemuueckan u ceomempuueckan npozpeccuu

Pacno3naBaTh apuMETHUECKYI0 U TEOMETPUUECKYIO TPOTPECCUU MPH Pa3HBIX
CI0c00ax 3aaHusl.

BbIMONHATE  BBIYHCIEHUS C  HUCHOJb30BaHUEM (opmMya N-ro  dieHa
apu(METHUECKOW M TEOMETPUYECKON MpOTrpeccrid, CyMMBI TEpBBIX N wieHOB (C
OIIOPOM Ha CIIPaBOUYHYIO UH(POPMALIHIO).

Pematse 3a1auu, CBsI3aHHBIE C YMCIIOBBIMU MOCIEA0BATEILHOCTMH, B TOM UUCIIE
3aJaud U3 pealbHOM MU3HM (C HCHOJB30BAaHUEM KaJIbKYJATOpPa, LHU(PPOBBIX
TEXHOJIOTHH).

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

OcBoenne ydeOHOro kypca «['eomeTpus» Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl JODKHO OOecneynBaTh JOCTHXKEHHE CIEIYIOUUX pPEeIMETHBIX
00pa3oBaTeIbHBIX PE3YIIBTATOB:

7 KIIACC

Pacnio3naBaTh u3ydeHHbIE TeOMETpHUECKUE (DUTYPHI, ONIPEACIIATh UX B3aUMHOE
pacIojoKeHUe, H300paxaTb TreoMeTpuuYecKue (UTyphl; BBIIOJIHATH YEPTEKU IO
YCIOBHIO 3a/iaud. MI3MepATh JTUHEWHBIE U YIJIOBbIC BEJIWYMHBI. Pemiars 3agauu Ha
BBIUHCJICHUE JIJIMH OTPE3KOB M BEJIMYUH YTJIOB.

Jenate rpyOyI0 OLICHKY JIMHEHHBIX U YTJIOBBIX BEJIUYUH MPEIMETOB B peaIbHON
KU3HU, Pa3MEpPOB MPHUPOJHBIX OOBEKTOB. PaznuuaTh pazMepbl 3THX OOBEKTOB IO
MOPAJIKY BEJTUYHHBI.

CTpouTh 4epTEKU K TEOMETPUUECKUM 3aJ1ayaM (C UCIIOJIb30BAHUEM CMBICIIOBOM
OTIOPBI: HABOJIAIIME BOMIPOCHI W/WJIH aJTOPUTMa YUECOHBIX ICUCTBHIN).

[Tonp30BaThCd NpPU3HAKAMH  PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BaTh
MIPU3HAKKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJLHUKOB MIPU PEIICHUH 3a/1a4.

[IpoBOoAUTH  MOKA3aTENbCTBA  HECIOXKHBIX  T'C€OMETPUUYECKHUX  TEOPEM.

[Tonp30BaThCA MpPU3HAKAMHU PABEHCTBA MPSAMOYTOJIbHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIMAHBI, TPOBEAEHHON K THIIOTEHY3€ MPSMOYTOJIbHOIO TPEYTOJIbHUKA, B
PEIICHUH T€OMETPUUECKHX 3a7a4 (C UCTIOIb30BAHUEM 3PUTEITLHON HATJISTHOCTH W/UITH
BepOaJbHOM OIIOPHI).

OnpenensTs napaieTbHOCTh MPSMBIX C IOMOIIBIO YTII0B, KOTOPBIE 00pa3yer ¢
HUMH cekymas. OnpeaensaTs NapayieIbHOCTh MNPSIMBIX C TOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM MPSMOU A0 TOUEK APYTrOU MPSIMOM.

Pemate 3amaun Ha KiIeTyaToM Oymare.

[TpoBOINTH BRIYMCIICHUS Y HAXOJAUTHh YHCIIOBBIE U OyKBEHHBIC 3HAUCHHSI YTJIOB
B F€OMETPHUUYECKHUX 3a7a4ax ¢ UCIOJIb30BAHUEM CYMMBbI YTJIOB TPEYTOJIbHUKOB U
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MHOTOYT'OJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX NpU I[EPECEUEHUH JIBYX
NapaJJIeNIbHBIX INPSMBIX CeKylled. Pemare mpakTHdecKue 3aadyd Ha HAaXO0KJICHUE
YTIIOB.

MMeTp npencTaBiIeHne O OHATHE FEOMETPUUYECKOIO MECTA TOYEK.

@opMyJIMPOBaTh ONPENEICHUS OKPYKHOCTH M Kpyra, XOpApl M JIHaMeTpa
OKPY>XHOCTH, IIOJIb30BaThCA UX CBOMCTBAMHU. YMETh NPHUMEHSATh 3TH CBOMCTBA IIPU
pEeLICHUH 3a1a4.

OpHEHTUPOBATHCS B MOHATHX: ONMCAHHASL OKOJIO TPEYTOJIbHUKA OKPYKHOCTB,
LEHTP ONHUCAHHOM OKpYKHOCTH. OnepupoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OMCCEKTPUCHI YTJIOB TPEYTrOJbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO
CEpEIMHHbIE NMEPHEHANKYJISAPbl K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJAHOU
TOYKE.

OpueHTHpOBaTbCSI B TMOHATUSAX M ONEpUpPOBaTH Ha 0a30BOM YpOBHE:
KacaTellbHass K OKPYXXHOCTH, TeOpeMa O IEpHEHIUKYJSIPHOCTH KacaTeIbHOM |
paauyca, IpOBEAEHHOIO K TOYKE KaCaHUsl.

MMeTp mnpencTaBleHHE O NPOCTEHIIMX TE€OMETPUYECKUX HEPaBEHCTB, MX
IIPaKTUYECKOM CMBICIIE.

[IpoBOIUTHE OCHOBHBIE T€OMETPUYECKHE MOCTPOCHUS C IOMOIUBIO LIUPKYJIS U
JIMHEUKU.

8 KJIACC

Pacro3HaBaTh  OCHOBHBIE BHJIbI  YETBIPEXYTOJBbHUKOB, WX  3JIEMEHTHI,
II0JIB30BAThCS UX CBOMCTBAMU IIPU PELIEHUU T€OMETPUYECKUX 3a4au.

OpHeHTUPOBATbCS B MOHATHM — TOYKHM IIEPECEUEHUS MEIHMAH TPEYroJIbHUKa
(1leHTpa Macc) B pelieHuu 3aiad.

BnaneTts noHsiTMEM CpeaHEN IMHUM TPEYroJIbHUKA U Tpaneluuu, MIPUMEHATh X
CBONCTBA IIPU PELIEHUH NMPOCTEUINX FEOMETPUUYECKHX 3a1ad. FiMeTs npencraBienue
o Teopeme daseca U TeOpeEME O NMPOMOPLUUOHAIBHBIX OTPE3KaX, MPUMEHATh UX IS
pelIeHus MPaKTUYECKUX 3a/1a4 (C OOpOH Ha 3pUTENIbHYIO HATJISITHOCTB).

[IpumeHsATh npu3HaKW MOA00US TPEYTOJbHUKOB B PEIICHUH HECIOXKHBIX
r€OMETPUYECKHX 3a/1a4.

[Tonp3oBaThess Teopemoit Iludaropa nns pemeHuss TEOMETPUUYECKUX U
MIPaKTUYECKUX 3a]a4.

Brnagete DNOHATHUSMUM CHHyCa, KOCMHYyCa M TaHIE€HCAa OCTpPOro yria
MPSAMOYTOJIBHOTO TpeyrojbHuKa. 110yIb30BaThCA 3THMHM MOHATHAMHU ISl PELICHUS
MPAKTUYECKHX 3aj1a4 (Mpy HEOOXOAMMOCTH C OIIOPOM Ha AITOPUTM MpaBUIIA).

Beraucnsate  (pasnuuyHbiME - criocobamu) (C OMOpOM HA  CHPABOYHYIO
uH(OpMaIMIO) IUIOIIA[b TPEYroJbHUKA U IUIOMIAAM MHOTOYTOJBHBIX (QUTYp
(moNB3yACh, Iie HEOOXOIUMO, KAIbKYJIATOPOM). [IpUMEHSATh MOy4eHHbIE YMEHUS B
MMPAKTUYECKUX 3a1a4aXx.

Bianerp NOHATHSMM BOMCAHHOTO M LEHTPAJIbHOIO YIja, HCIOJIb30BaTh
TEOpPEMbl O BIHMCAHHBIX YIJIaX, YIJIax MEXIy XOpJaMu (CEeKYyIIMMH) U yTIiie MEXIy
KacaTeIbHOM ¥ XOPAOW MPU PEMIEHNUH MPOCTEUIINX TEOMETPUUECKUX 3a/1a4.
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Brnaners MOHSATHEM OMUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTHh CBOMCTBA
OIMCAHHOTO YETHIPEXYTOJIbHUKA MPH PEIICHUH MPOCTEUIINX 3a/1a4.

[IpyuMeHATh TMOJydeHHbIE 3HAHHMS Ha MPAKTHKE — CTPOUTh MAaTEMaTUYECKHUE
MOJIETH JUIS 33]1a4 PeasibHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIYUCICHHUS C
NPUMEHEHHEM TMOA00Ms UM TPUTOHOMETpUHU (TOJB3YsCh, TAE HEOOXOIMMO,
KQJIBKYJIITOPOM).

9 KVIACC

3HATh TPUTOHOMETPUUECKUE (PYHKLIUU OCTPBIX YIJIOB, HAXOJIUTh C UX TIOMOIIIBIO
pa3IMYHbIE 3JIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJbHHUKA («PELIEHUE MPAMOYTOIbHBIX
TPEYroJIbHUKOBY»). HaxoauTe (¢ MOMOIIBIO KaJdbKYJISATOpA) JUIMHBI W YIJIbl JAJIA
HETa0JIMYHBIX 3HAYECHUH.

[Tonp30BaTbes (opMysiaMu NMPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJIECTBOM JUISI HAxOXKJIEHUS COOTHOUIEHHMM MEXIy TPUTOHOMETPUYECKUMU
BEJIMYMHAMHU (C OTOPOM Ha CIIPaBOYHYIO HH(POPMAIIHIO).

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISl HAXOXKJIECHHS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJIbHHUKA («PELICHUE TPEYTOJIbHUKOBY ), IPUMEHSTh UX MPU PELICHUU
MPOCTEUILNX T€OMETPUUECKHUX 3aau.

Bnanets noHaTHsIMEU peoOpa3oBaHusl MOJ00Us, COOTBETCTBEHHBIX 3JIEMEHTOB
1oa00HBIX (uryp. [losnb30BaThCs CBOMCTBAMHU MMOA00OUS TPOU3BOJIBHBIX (PUTYD, YMETh
BBIUUCIIATH JUIMHBI U HAXOJUTh YIJIbl Y MOAOOHBIX QUIyp (MO aIropuTMy yueOHBIX
nevicreuit). IlpuMmeHATh cBolcTBa 1OAOOMS B TPAKTHUYECKUX 3ajJadax. YMeETh
MPUBOIUTH MPUMEPHI TOJOOHBIX (PUTYP B OKPY’KaIOILEM MHUPE.

[Tonp30BaTeCs TeOpeMaMHt (IO BU3YaJIbHOW OIOpPE) O MPOU3BEAEHUU OTPE3KOB
XOpA, O TPOU3BEAECHUHN OTPE3KOB CEKYIHX, O KBAAPaTe KacaTeIbHOM.

[Tonb3oBaThCA BEKTOpamMH, MOHUMAaTh WX T'€OMETPUYECKHA U (DU3NUYECKUi
CMBICJI, IPUMEHSTh UX B PELICHUU T€OMETPUUECKUX U (pu3nueckux 3aaay. [[puMeHsTh
CKaJISIpHOE MPOU3BE/ICHUE BEKTOPOB Il HAXOKECHUS JUIMH U YTJIOB.

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

Brnanets MOHATUSMH MPAaBUIBHOIO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUTMHBI 1yTH OKPY’KHOCTH U PAIMAHHOM MEPBHI yIJIa, YMETh BBIYUCIIATH IUIOIIAb KpyTa
M ero 4Jacted (C omopoi Ha crpaBouHYI0 HH(popMmaiuio). [IpuMeHsTs momydeHHbIE
YMEHUS B IPAKTHUYECKUX 3a/1a4ax.

Haxoguth ocu (WM LEHTPbI) CUMMETpUHM (UTYp, TPUMEHATH JABHXKEHUS
IJIOCKOCTH B MPOCTEMIINX CIyYasX.

[IpuMeHATh MONyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMATHYECKHUE
MOJEIU JJIA 33a/lay peajbHOUN KU3HU U MPOBOJAUTH COOTBETCTBYIOLINE BBIUMCICHUS C
MPUMEHEHUEM TMOAOOUS W TPUTOHOMETPUYECKHX (DYHKIMI (MOJB3YysACh, Tle
HEO00XO0IUMO, KATBKYJISITOPOM).
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TIJTAHMPYEMBIE ITPEJIMETHBIE PE3VJIbTATBI OCBOEHW S ITPUMEPHOM
PABOYEN ITPOI'PAMMBI KYPCA «BEPOSITHOCTb U CTATUCTHUKA» (TIO
I'OAAM OBYYEHUA)

[IpenMeTHbIEC pe3yabTaThl OCBOCHUS Kypca «BeposaTHOCTh U cTaTHCTUKa» B 7—9
KJIaCCaxX XapaKTEPU3YIOTCs CIECIYIOMUMHU YMEHUAMM.

7 KIIACC

Ywurare wuHOpMaIMIO, TPEACTABJICHHYI0O B TaOJMIaX, HA JgUarpaMmax;
MPEJCTaBIATh JaHHbIE B BHJAE TaOJMIl, CTPOUTHh JHArpaMMbl (CTOJOMKOBBIC
(cTosi0uaThie) U KPYTrOBBI€) IO MACCUBAM 3HAYEHUH (C UCTOJIB30BAHUEM 3PUTEIIBHOM
HarJISTHOCTH W/WM BepOaJbHON OTIOPHI).

OnucelBaTh W UHTEPOPETUPOBATH  pEalbHbIE  YHCIOBBIE  JIAHHBIE,
MpE/ICTABICHHBIE B TA0JINIIAX, HA TarpaMmax, rpadukax.

OpueHTHPOBATHCS B MOHATUAX U ONEPUPOBATH UMHU Ha 0A30BOM YypOBHE:
cpenHee apudmMeTuuecKoe, MearuaHa, HauOoIbIllee U HaMMEHbIIIee 3HAUCHUSI, pa3Max.

NmeTp mnpencraBneHue O CIydyalHOM HM3MEHYMBOCTM Ha MpHUMEpaxX IEH,

(bU3UYECKUX BEIUYMH, aHTPOTIOMETPUYECKUX JAHHBIX; UMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOMYNUBOCTHU.

8 KJIACC

W3Bnekath u mpeoOpa3oBbIBaTh WH(OpMAILNIO, TPEACTABICHHYIO B BHUJIC
Tabnui, auarpamMm, rpaduKoB; MPEACTABIATH JaHHBIE B BUAE TaOJMII, JAUATPaMM,
rpaduKoB.

OnuceIBaTh MOCJIE COBMECTHOTO aHAIN3a JIaHHBIE C MOMOIIBIO CTATUCTUYECKUX
MoKa3aTesleld: CpeJHUX 3HAUYeHUW M Mep pacceuBaHus (pa3Max, AUCHEpCHS U
CTaHAAPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThl YUCIOBBIX 3HAYEHUI U YaCTOTHI COOBITHIA, B TOM YHUCJIE TIO
pe3yiabTataM U3MEpeHu U HaOmIoAeHUW (C  HCMOJIb30BAaHUEM  3pUTEIIbHOU
HarJISTHOCTH W/WM BepOabHON OTIOPHI).

Haxonuth BEpOSTHOCTH CIIy9ailHBIX COOBITUH B OMBITaX, 3Hash BEPOATHOCTH
AJIEMEHTApHBIX COOBITUH, B TOM YHCIE€ B ONBITAX C PaBHOBO3MOXKHBIMHU
AIIEMEHTAPHBIMU COOBITUAMHE (C MCTIOJIB30BAaHUEM 3PUTEIHLHOW HATJISTHOCTH W/WIU
BepOaJIbHOM OIIOPHI).

Nmets mnpencraBieHue o Trpa@uuecKux MOJENIIX: JACPEeBO CIydalHOTO
AKCIIEPUMEHTA, JUarpaMMbl Diisiepa, YUCIoBas mpsmasi.

OnepupoBaTh MOHATHUSMH Ha 0Aa30BOM YpPOBHE: MHOXECTBO, MOJIMHOXECTBO;
BBITIOJTHSATH OTEPAIMU HaJl MHOKECTBAMM: 00bEIMHEHUE, TIEpeceYeHue, TOMOJIHCHHE;
MEPEUYUCTISATh  DJIEMEHTHI MHOXECTB; TPHUMEHSIThH CBOMCTBA  MHOXKECTB  (C
HCIIOJIb30BaHUEM BU3YaJIbHOU OMIOPHI).

HNmeth mpencraBieHue 0 rpauuecKkoM TMPEICTaBICHUE MHOXKECTB M CBS3EH
MEK]ly HUMH JIJIs OTIMCAaHUs MPOIIECCOB U SIBIICHUI, B TOM YKCIIE MIPU PEUICHUU 3a/1a4
U3 IPYTUX YYEOHBIX MPEIMETOB U KypCOB.
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9 KVIACC

W3Bnekats 1 npeodpazoBbIBaTh MH(OPMALIMIO, IPEACTABICHHYIO B Pa3IMYHbIX
HMCTOYHUKAX B BUAE TaONHII, JUarpamm, rpaukoB; MPEACTaBIATh JaHHBIC B BHUJE
TabJIUI, TUarpaMm, rpaduKoB.

Pemate npocreiinye 3a1a4un OpraHu30BaHHBIM IEPE0OPOM BApPUAHTOB, & TAKKE
C MCII0JIb30BaHUEM KOMOMHATOPHBIX NPABUI U METOJIOB.

Hmets mpencraBieHre 00 OMMCATENBHBIX XapaKTEPUCTHKAX MAJII MAaCCHBOB
YHUCJIOBBIX TAaHHBIX, B TOM YHCJIE CPETHUE 3HAYCHUSI U MEPBI PACCEUBAHMSL.

HaxoauTs 4acTOThl 3HAUYE€HUN U YaCTOTHI COOBITHSA, B TOM YHUCIE IOJIb3YACH
pe3ysibTaTaMy MPOBEAEHHBIX U3MEPEHUI U HAOIIOJeHHM (C OMOpOil Ha CIPaBOYHYIO
uH(popMaIuio).

HaxoauTb BepOATHOCTU CIydyalHBIX COOBITHM B HM3Y4YEHHBIX OIBITaX, B TOM
YHUCJI€ B OMNbBITaX C PAaBHOBO3MOKHBIMU 3JIEMEHTApPHBIMU COOBITUSMH, B CEPUIX
WCTIBITAHHUM J10 IEPBOI0O YCIIEXA, B CEPUAX UCIIBITAHUN bepHyIun.

Nmers mnpencraBieHue O CIy4YalHOW BEJIMYMHE W O PaCHpeieiIcHUN
BEPOSATHOCTEM.

NmeTp mnpencTaBieHWE O 3aKOHE OOJIbIIMX YHCENI Kak O HpPOsBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOW M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIMX YUCEN B
MPUPOJIE U OOIIECTBE.
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TEMATHUYECKOE INTAHMPOBAHUE

Temarnueckoe IUIaHUPOBAHKWE U KOJIMYECTBE YAcCOB, OTBOJMMBIX Ha OCBOCHHME KaXKJI0M TeMbl y4eOHOTo mpeameTa
«MaremaTuKa» aganTHPOBAaHHONW OCHOBHOW 0Opa30BaTEIbHON MPOrpaMMbl OCHOBHOI'O OOIIEr0 0Opa30BaHMUS00YyUaIOIIUXCS €
3a7IepKKON MCUXUYECKOTO Pa3BUTHUS, B LIEJIOM COBIAJAIOT C COOTBETCTBYIOLIUM pa3zenoM paboueil mporpamMmbl yuyeOHOTO
npeameTa «MaTemaTrnka» o0Opa3oBaTeIbHON MPOrpaMMbI OCHOBHOTO 001miero oopazoBanus. [Ipu stom Opranuzanus BOpase
cama BHOCUTbh U3MEHEHUS B COACPKAHME U paclpeesieHne y4eOHOro Marepraia 1o roraMoOydeHus, B IOCIE€I0BATEIbHOCTD
U3Y4YEHUSI TEM U KOJMYECTBO YACOB HA OCBOEHHE KaXIOH TEMbI, ONpPEACIICHHE OPraHU3alUMOHHBIX (OpPM OOyYEHHUS W T.II
OOOCHOBaHHOCTb JIaHHBIX U3MEHEHUI OmpenesnsieTcs BbIOpaHHbIM 00pa3oBaTenbHOK opranu3anueit Y MK, nnauBuayansHbeIMu
NCUXO(PU3NYECKUMH OCOOEHHOCTSIMU KOHKpPETHbIX oOyuarommxca ¢ 3[IP, cTeneHpl0 yCBOEHHOCTH HMMH Y4Y€OHBIX TEM,

PCKOMCHAAIUAMHU 110 0T60py n ajgalnTanun y‘-I€6HOI‘O Marcpuajia MO0 MAaTCMATHKC, IIPCACTABIICHHBIMH B IHosicHuTenpHOM

3aIICKC.

5 kiaacc (ve menee 170 u)

HazBanue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE coepiKaHue

OcHoBHbIE BUIbI €ATEJIbHOCTH 06yqa101unxcn

4acoB)
HarypanbHble Hecarnuynas cucrema cuMciieHus. Psan HarypanbHbIX 4uncell.|UuTarh, 3anucbIBaTh, CPaBHUBATHL HATypAJIbHBIE YHUCIA;
qucaa. deiictBust ¢ |Harypansubiilt psn. Yucno 0. HaTypanbHble yncia Ha KOOp-|y4acTBOBATb B O0CY:KIE€HHH CIOCO0OB YIIOPSIOYMBAHUS
HATYPaJbHbIMH nuHaTHOW mipsimoil. CpaBHEHHE, OKPYIJICHHE HATyPaJIbHBIX |UYUCE.
YK CJIaMU YHCEJL. HN300paxaTh KOOPAMHATHYIO TPSIMYyI0, OTMeYaTb YKCIIA

(43 9)

Apudmerndeckue JEHCTBHS C€ HATypaJbHBIMU YHCJIaMHU.
CBoiicTBa HyJs NpPHU CJIOKEHHMM W -yMHOXEHUH, CBOMCTBA
eQuHuIbl  npu  yMHOXeHuH.  IlepemecturensHoe u
COYETAaTEeIbHOE  CBOMCTBA  CJOXKEHMS M  YMHOXEHUS,
pacnpeoenumenbHoe C80UCME0 YMHOICEHUSL.

TOYKaAMH Ha KOOPAMHATHOM MNPSIMON, HAXOAMTb KOOPIHWHATHI
TOUKH.

HccnenoBathb cBoiicTBa HaTypaiabHOro psiza, uucen 0 u 1 mpu
CIIOKEHUH U YMHOXXEHUH.

Hcnoab30BaTh NPaBUIIO OKPYTIICHHS HATYPAJIbHBIX YHCEN TIPU
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Henumenu u Kpamuble 4YHCIA, pa3lOXEHUE YHCIA Ha
MHOXHTeH. JleneHnne ¢ ocratkom. lIpocTeie W COCTaBHBIC
yrcna. [lpusnaku oerumocmu na 2, 5, 10, 3, 9.

CreneHpb ¢ HaTypaJIbHBIM MTOKA3aTeJIeM.

Hucnosble BEIPAKEHHUS; TOPSALOK ACHCTBU.

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

HEOOXOMMOCTH C OTIOPOH Ha aJTOPUTM MPaBHIIA.

BpinoyaHaTs, apudmernyeckue AeHMCTBUA C HATypalbHBIMU
YKCJIaMU, BBIYMCJIATH 3HAUYEHUS YHUCIIOBBIX BBIPAXKEHUM CO
ckoOkamu 1 6e3 CKOOOK.

3anuceIBaTh [IPOU3BEJICHUE B BUJE CTEIICHU, YNTATH CTEIICHHU,
HCIOJIL30BATh TEPMHMHOJIOTHI0 (OCHOBaHHE, IIOKAa3aTelb),
BBIYMCJIATh 3HAYEHUS] CTENEeHEH Npu HEOOXOAUMOCTH C
BHU3yaJIbHOU OIOpPOiA.

BbINOJHATL NPUKHAKY M OLEHKY 3HAYEHUH YHMCIIOBBIX
BBIPQXCHU, NMpeajiaraTb 1 NPUMEHATh NMPUEMBI NPOBEPKH
BBIYMCIICHHI.

Hcnonb3oBaTh mNOpu BBIUUCICHUSAX MEPeMECTHTEIbHOe U
coyeraTebHOEe CBOWMCTBA CJO0KEHHMSI M  YMHOKCHUS,
pacnpedenumenvHoe c60UCME0 YMHOMCeHUA; HOPMYTHUPOBATH
U OpUMEHATh NpaBWiIa  NpPeoOpa3oBaHUsl  YHMCJIOBBIX
BbIPAaKEHH I HA OCHOBE CBOMCTB apu(pMeTHYECKUX AeHCTBUI
NPH He00OXOTUMOCTH ¢ HANPABJIAKIIEH MOMOIIBIO.
@opMyJIMPOBATh ONpeleJeHUusl JeTUTeNss W KpaTHoro (c
OIOPO¥ Ha AJITOPUTM IIPABUIIA), HA3BIBATD JEJIUTEIN U KPAaTHBIE
Ylclia; Paclmo3HABaTh IPOCTbIE M  COCTaBHBIE 4YHCIIA;
(opMy.IMpPOBATH H NPUMEHATH MPU3HAKHM JICJIMMOCTH Ha 2, 3,
5 9, 10, (c omopoii Ha aNrOpUTM TMpaBHJa); MPUMEHSATH
AJITOPUTM Pa3JIOKEHUs 4YHCIA Ha IPOCTbIE MHOXKHUTEIH;
HAXOMTh OCTATKH OT JIEJICHUS U HEMOJHOE YaCTHOE.
PacniozHaBaTh MCTHHHBIE U JIOKHBIE BBICKAa3bIBAHUA O
HaTypaJIbHBIX YUCIIaX, IPUBOANTH MPUMeEPbI U KOHTPIPUMEPHI,
CTPOUTH BBICKA3bIBAHUS U OTPHUIAHMS BBICKA3bIBAHUN O
CBOICTBaxX HaTypaJIbHBIX YHCEI C ONIOPO Ha oOpasell.

Pemiath TekcTOBbIE 3a7auM  apUPMETUYECKUM CIIOCOOOM,
HCIOJIb30BATh 3aBUCHMOCTH MEX]y BEIIMYMHAMHU (CKOPOCTH,
BpEMsI, pacCTOSIHUE; 1IeHa, KOJMYEeCTBO, CTOUMOCTb U JIp.) MpHU
HEOOXO/IMMOCTH C UCIIOJIb30BaHUEM CIIPAaBOYHOIN MH(pOpMAaLIUK:
aHAJM3UPOBATH TEKCT 33jauu, nepeGopMyTHpPOBaTh YCIOBUE,
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H3BJIEKATH HEOOXOIMMbIE JaHHBIE, YCTAaHABJIHUBATH
3aBHCHMOCTH MEXKAY BEIMYMHAMHU TPH HEOOXOIMMOCTH C
HAIPABJISAIONICH ITOMOIIBIO.

MoaenupoBaTh XOJ PEIICHUS 33aJla4d C TMOMOIIBI0 PUCYHKA,
CXEMBI, TAOIUIIBI.
I[IpuBoauTh, pa3éuparh
peIIeHU TEKCTOBBIX 3a/1a4.
C noMombI0 MeAarora OIEeHUBATH TOJNYYEHHBIA pE3yINbTaT,
OCYLIECTBJSATHL  CAMOKOHTPOJIb,  TPOBEpsisi  OTBET  Ha
COOTBETCTBUE YCJIOBHIO, HAXOUTh OIITHOKH.

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

3HAKOMHTHCS € HCTOPUE pa3BUTHS apU(PMETUKH.

pasiiMuHbIC  PCUHICHUA, 3allMCHU

Harasanasn
reomerpus. JIuHuu

Ha MJI0CKOCTH
(12 u)

Touka, npsimasi, oTpe3ok, Jyd. Jlomanas. M3mepeHue ATUHBI
OTpe3Ka, METPUYECKHE EIUMHHULBI U3MEPEHUs  JUIMHBIL.
OKpYXHOCTb U KPYT.

[TpakTiueckas pabota «I[locTpoeHue y3opa U3 OKpyKHOCTEH».

VYron. Ilpsmon,
W3mepeHue yrios.

OCTpBIM, TYNOM W Pa3BEPHYTBIA YIJIBL

[TpakTuyeckas padota «IlocTpoeHne yriaosy.

Pacno3HaBarb Ha uepTekax, pPHUCYHKaxX, ONHUCHIBATD,
UCIIONB3Ysl TEPMHUHOJIOTHIO, W W300pa»kaTh C IOMOIIBIO
4epTE&KHBIX ~ UHCTPYMEHTOB  (MPU  HEOOXOIUMOCTH  TIO
BU3yaJIbHOW OMOpe): TOYKY, MPAMYI, OTpPE30K, JIyd, YTro,
JIOMaHY0, OKPY’KHOCTb.

Pacno3naBatrb, NpUBOAUTHL NPUMEPbI OOBEKTOB PEATBHOTO
MHUpa, UMEILUX (OpMYy H3YUYEHHBIX (QUIYp, OLEHMBATh HX
JIMHEVHBIE pa3MephI.

Hcnonb3oBarh TUHENKY U TPAHCIIOPTUP KaK UHCTPYMEHTBI ISt
IIOCTPOCHUS U U3MEPEHUS: M3MEPATH JUIMHY OTPE3Ka, BEIIMUUHY
yIiia; CTPOMTH OTPE30K 3aJaHHOM UIMHBI, YIrOJ, 3aJlaHHOU
BEJINYMHBIL; OTKJIAAbIBATH LIUPKYJIEM PABHBIE OTPE3KHU, CTPOUTH
OKPYXHOCTb 33IAHHOTO paJInyca.

N3o006paxkary KoHUryparuu TreoMeTpuueckux Quryp us3
OTPE3KOB, OKPYKHOCTEH, HMX 4YacTeld Ha HEJIWHOBAaHHOW U
KJIeT4aToi Oymare; mpemjiaratb, ONMUCHIBATH M 00CY:KIATh
CIoCco0bl, AJrOPUTMbI IIOCTPOEHUA TIOCIE COBMECTHOTO
aHausa.

Pacno3naBath M M300paxkaTh Ha HEJIMHOBAHHOW M KJIETYATOM
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Oymare TpsSMOW, OCTpBIH, TymoOH, pa3BEPHYTHIA  YIIIBI,
CPaBHHMBAThb YIJIbL.

Boer4ucasTs JUIMHBI OTPE3KOB, IOMAHBIX.

ITonnumMare M HMCHONB30BATh INIPH  PelIeHUM  3a1a4

3aBHCUMOCTH MEX]y €IUHUIIAMUA METPHUECKOW CUCTEMBI MEp;
3HAKOMHUTBbCSI C HEMETPHUUECKHMHU CHCTEMaMH Mep; BbIPaKaTh
JUIMHY B pa3IMYHbIX €AMHULIAX U3MEPEHUS IPH HEOOXOAUMOCTH
C OIIOPOIi Ha CHPABOYHYIO HHPOPMALIHIO.

HccaenoBathb Gurypsl u KoHQUTYypaluu, UCHOIB3Ys HU(POBHIE

PECYPCHI.

OOLIKHOBEHHEIE
npoou
(48 1)

Hpo6s. IlpaBuibHble M HempaBuiibHbBIE Jpobdu. OCHOBHOE
cBoiicTBO ApodOu. CpaBHEHHE TPOOEH.

CrnoxxeHue 1 BhIYMTaHHE OOBIKHOBEHHBIX ApoOeil. CMelaHHas
IpoOb. VYMHOXEHHE U JeJeHHEe OOBIKHOBEHHBIX JApo0eii;
B3aUMHO-O0paTHBIC JPOOH.

Pemenne TekcToBBIX 3ajad, cojaepkamux Apodu. OcHOBHbBIE
3aJ1ayu Ha JAPOOH.

[TpumeHeHne OyKB AJIs 3alMCH MAaTEMaTHUECKUX BBIPAXKEHUH U
IPEIIOKEHUH.

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

YuTaTh U 3aNHCHIBATH, CPABHUBATH OOBIKHOBEHHBIE TPOOH,
Npeaaratb U 00CyKIaTh COCO0bI YIIOPAIOUYNBaHUS APOOECH.
H300paxkars  OObBIKHOBEHHBIE  JIpoOM  TOYKaMHU  Ha
KOOPJAMHATHOW  NpPSAMOH; HMCIOJb30BAaTh  KOOPJMHATHYIO
IPSAMYIO JUIsl CPAaBHEHUS JIpOOEH.

®opMyJIMpPOBaTh, 3aNIUCHIBATH € MOMOLIbI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH JpoOM C OMOpON Ha TMpaBuUIIo;

HCI0JIb30BATH OCHOBHOE CBOMCTBO JpoOM NJsl coKpaujeHus
Opobeu u npusedeHus OpodOU K HOBOM)Y 3HAMEHAMENO 8
NPOCMEeNUUX CLy4asix.

IIpencraBasars 1no oOpa3ny cMemlaHHYO JpoOb B BHUAE
HENpPaBWJIBHOM M  BBLAENATH IEJIyI0 YacTh 4HCIa U3
HENpaBUIBHOM Apo0u.

BbinoaHATL apupmernyeckue AeiicTBUS C OObIKHOBEHHBIMU
IpoOsSMU B TPOCTHIX CIy4asx; HPUMEHSITb CBOHCTBA
apu(MeTHYEeCKUX ASUCTBHH I palliOHATN3alUY BEIYUCIICHHH.
BbINOJHATL NPUKHAKY M OLEHKY DPE3yjbTaTa BBIYMCICHUM;
npeaarathb U NPUMeEHATh NPUEMBI IPOBEPKH BbIYUCIICHUH.

IIpoBoauTh MccjeI0BAHUA CBOWCTB JpoOei, omupasch Ha
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YKCJIOBBIE 3KCIEPUMEHTHI (B
KOMIThIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIC BBICKA3bIBAHUS O JPOOSX,
NPUBOAUTH MPUMeEPbI U KOHTPIIPUMEDHI.

Pemiars npocreiimne TEKCTOBBIE 3aJayd, COAEpIKALIHME
JIpOOHBIE JAaHHBIE, W 3aJa4l HA HAXOJNCOEHUe Yacmu Yenoco u
Yeno2o no e2o0 4acmu, 8blAGIANL UX CXOOCMEA U PA3TUYUA.
MoaeanpoBaTh X0 PEIICHUS 3aJa4d C MOMOIIBI0 PUCYHKA,
CXEMBI, TAOIUIIBL.

IlpuBoauTH, pa3oupaTh, OLEHHBATHh PA3JIMYHBIC PEIICHUS,
3aMUCH PEIICHUM TEKCTOBBIX 3aady MpU HEOOXOIUMOCTH C
HaIIpaBJAOIIEH TOMOIIBIO.

C nomMombI0 Meaarora OUEHUBATH TOJYYCHHBIM pe3yJbTar,

TOM 4YHCIC C IIOMOIIBIO

OCYLIeCTBJATHL  CAMOKOHTPOJb,  IPOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAUTH OLINOKH.
3HAKOMUTHCS € UCTOPUEH Pa3BUTHSA apU(DMETHKH.

Harusinnas MHOroyrojapHHUKH. YeTpIpE€XYTroJIbHUK, NpsIMOYTOJIbHUK, | Pacmo3naBatb, u300paxkarb C IOMOIIBIO  YEPTEKHBIX

reoMeTpus. KBajpar. MHCTPYMEHTOB H OT pYyKH, MOJAEIUpPOBaTh U3 Oymaru

MHOroyrojJbHuKH TpeyronbHUK. MHOT'OYT'OJIbHUKH.

(10 4 [Inomane U nepuMerp NpsAMOYroJIbHUKA U MHOTOYT'OJIBHUKOB, IIpuBoanTH NMpUMepbI 0OOBEKTOB PEATHLHOTO MHPA, UMEIOIINX
COCTABJIEHHBIX W3 TIPSIMOYTOJBbHUKOB, €IMHHUIBI H3MEPEHHS (bopmy  MHOTOyromBHHK, NpAMOYrobHIKA, — KBaApaTa,
rtomazu. TlepuMeTp MHOTOYTOJIbHHKA. TPEYroJIbHUKA, OLIEeHUBATh UX JINHEIHBIE pa3MephI.

BbruncasaTs: nepUMETp TpPEYroJIbHHKA, IPSAMOYTOJbHHKA,

MHOT'OYTOJIbHUKA; IUIOIA/Ab MPSMOYTojbHHUKA, KBajapara (Ipu
HE0OXOJIMMOCTH C OMOPOIl Ha aITOPUTM yUEOHBIX JEHCTBUI).
N300pakarh OCTpPOYTOJIBHBIE, MIPSIMOYTOJIbHBIE U
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

Crponth Ha KieT4aToil Oymare KBagpaT U MPSMOYTOJBHUK C
3a/IaHHBIMH JJIMHAMU CTOPOH.

HccaenoBarb cBoOiicTBAa NPSAMOYIOJIbHUKA, KBajgpara IYTEM
SKCIIEPUMEHTa, HAOMIOACHUS, H3MEPEHMs, MOJIEITHPOBAHMUS;
CpaBHUBATh CBOMCTBA KBAapaTa U NPsIMOYTOJIbHUKA.

50




PacnosHaBaTh HCTHHHBIE M JIOXKHBIE BBICKA3BIBAHUSA O
MHOT'OYTI'OJIbHUKAX, IPUBOJAMTH NPHUMEPbI U KOHTPIIPUMEPBI.
HccaenoBarb 3aBHCHUMOCTS IIJIOIIAAM KBagpaTa OT JJIMHBI €T0
CTOPOHBI.

Hcnoab3oBaTh CBOMCTBA KBAJPAaTHOM CETKU JUIS ITOCTPOEHUS
¢buryp;  pa3douBaThb  IPAMOYIOJIBHUK  Ha  KBaJparsbl,
TPEYroJbHUKH; COCTABJAATHL (QUIYpHI U3  KBaApaToB U
IPSIMOYTOJIbHUKOB U HAXOJUTh UX IIOLIA/b, Pa30UBaTh (PUIypbI
Ha IPSMOYTOJbHUKH U KBaJpaThl U HAXOAUTh UX ILIOWAAb (IIpU
HEO0XOIMMOCTH C HaPaBJIIONIEH TOMOIIBIO).

BeipaxaTh BeIMYMHY IUIOIIAJM B Ppa3IUYHBIX €IMHULAX
U3MEpPEHUs] METPUYECKOM CHUCTEMBI MEp, HCHO0Jb30BaTh
3aBHCUMOCTH MEXKJy METPUYECKUMH E€AUHULAMU U3MEpEHUs
IUIOINAAM HpPU HEOOXOJUMOCTH C ONOPOH Ha CIPAaBOYHYIO
nH(pOpMaLHIO.

3HAKOMHTBCS € MNPUMEpPAaMH NPHMEHEHHMs IUIOLEAIN U
IIepuMeTpa B NPAKTUYECKUX cUTyanusx. Pemars 3agadyu u3
peanbHOM JKU3HU, IPU HEOOXOIUMOCTH C OIOPOM Ha allrOPUTM
IpaBUiIa, 00CYXKIATh Pa3INYHbIE CIOCOOBI PELICHUS 3a/ay.

JlecsiTUUHBIE
apoou
(38 u)

Jecstuunas 3anuck apodeit. CpaBHEHHE AECATUYHBIX IpOOeit.

JleiicTBus ¢ necCATUUHBIMU APOOSMU. OKpy2ieHue 0ecamuyHbix
opobelt.

Pemenne TexcToBBIX 3amady, comepkamux apodu. OCHOBHBIE
3a/1a4¥ Ha JpoOu.

IIpeacraBasATh AECATUUHYIO ApOOb B BHJIE OOBIKHOBEHHOH,
YUTATh W 3alHCHIBATh, CPABHUBATH JECATHYHBIE JPOOH,
npepjaratb M 00Cy:KAaThb CHOCOOBI  YIOPSAOYMBAHUS
JECSATUYHBIX JPOOei.

N3o0paxkath necatnyHble ApoOM TOUYKAMM Ha KOOPAMHATHOM
IPSAMOM.

BbIsiBJASITH €XOACTBAa M Pa3jiu4Ms NPAaBHWI apUPMETHUECKUX
JENCTBUI ¢ HATYpaJIbHBIMH YUCIAMHU U IECATUYHBIMU APOOSIMH,
I10CJIE COBMECTHOT'O aHAIN3A.

BbInoHATL apudmeTnyeckue JAEUCTBUS C JIECATHYHBIMU
Ipo0siIMU; BBINOJHATH NPUKHAKY M OLEHKY pe3yibTara
BBIYMCIICHHI.

IIpuMensiTe cBoiicTBa apudmMeTHueckux ASUCTBUM Ui
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panMoHaNN3alMK BEIYMCIICHUM.

Ilpumename npasuno okpyzieHus OecsimuyHvix Opoodeil, IPU
HEOOXOJMMOCTH C BU3YaIbHOM OMOPOH.

I[IpoBoAUTL HCCIEIOBAHUSL CBOWCTB JIECATUYHBIX IPOOCH,
ONUpPasiCh HA YHCIOBBIE HSKCIEPUMEHTHI (B TOM YHCIE C
MOMOIIBIO0 KOMIIBIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BBICKA3bIBAaHUS O JPOOSX,
NPUBOAUTL  MNPUMEPbI U  KOHTPHPUMEPHI, CTPOUTH
BbICKA3BIBAHUS U OTPUIIAHUS BBICKAa3bIBAaHUM.

Pemiats mpocreiivie TEKCTOBBIE —3aJayd, COAEpPKAIUeE
JIpOOHBIE TaHHBIC, U HA HAXO0JCOEHUE YACTNU YeN020 U Yelo20 No
€20 yacmu; BbIABJISITh HX CXOACTBA U Pa3jnyus.
MopaeanpoBaTh XOJ PELICHHS 3a/ayd C IOMOUIbIO PUCYHKA,
cxeMmbl, Tabnuupl. Pa30upars pasnuyHble pELICHMS], 3allUCU
pELIeHUH TEKCTOBBIX 3a/1a4.

OnepupoBarh IpOOHBIMU YHCIAMHU B PEANbHBIX >KM3HEHHBIX
CUTYaIsX.

C nomMombI0 meJarora OLEHUBATH IOJYYEHHBIM pe3yJbTar,
OCYHIECTBJISATh  CaMOKOHTPOJb,  TPOBEpsisi  OTBET  Ha
COOTBETCTBUE YCIOBHIO, HAXOAUTH OLTHOKH.

3HAKOMHTHCS ¢ MCTOPHUE pa3BUTHS apUPMETUKH

Harasaanas
reoMeTpus.
Tena u purypnl
B IPOCTPAHCTBE
(99

Mmnoeoepannuku. Hzobpasicenue muozoepannuxos. Mooenu
NPOCMPAHCMBEHHBIX Mell.

IIpsamoyeonvrulil napannenenuneo, kyo. Pazeépmxu kyba u
napasnnenenuneoaq.
O6vém Kyba, npAMOoY201bHO20 Napaielenuneod.

PacnozHaBaTh Ha 4epTeskax, PHCYHKaX, B OKPYKaIOIIeM
MHpe NPSIMOYTOJIbHBIN Mapauiesenumnes, Kyo, MHOTOTpaHHHUKH,
ONUCBHIBATh, HCHOJB3YS  TEPMHHOJIOTHIO, OLIEHMBATh
JIMHEWHBIE pa3MeEPBI.

IIpuBoauTH MpUMepPBbI OOBEKTOB PEANBHOIO MUpPa, UMEIOIINX
¢dbopMy MHOTOTpaHHHKA, MPSIMOYTOJILHOTO Mapaiesenurena,
KyOa.

N300pazkaTh Ky0 Ha KiIeT4aToi Oymare.

HUccnenoBarb CBOJiCTBA KyOa, [IPAMOYTOJIBHOTO
napajuleJIenuIe a, MHOTOTPAaHHUKOB, UCIOJB3YySl MOJAEIU IpU
HEOO0XOIMMOCTH C HANPaBJISIONIEH TOMOIIBIO.
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Pacno3snaBate  pa3BEPTKM KyO0a W Napajuiesenuiesna.
MoneaupoBath Ky0 ¥ napajuiesenure U3 OymMara u npodnx
MaTepHalioB, 10 00pas3ILy.

Haxoauth u3MepeHus, BBIMHCISTH TUIOMIAIL MOBEPXHOCTH;
00BEM Ky0a, MPSMOYTOIBHOTO MapaJlIeNIeuIIe/ia C OMOPol Ha
ATOPUTM YYEOHBIX JICHCTBHI, HCCIEI0BATh 3aBHCHMOCTb
00béMa Ky0a OT ITTMHBI ero pedpa.

Ha6monath W NPOBOAWTH AHAJOTHH MEXIy MOHATUIMHU
TUTOIIAIM ¥ 00BEMA, TIEPUMETPA | IIJIOIIAIN TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIC M JIOXKHBIC BBICKAa3bIBAHHUS O
MHOTOTPaHHHUKAaX, MPUBOAUTH MPHUMEPBI ¥ KOHTPIPUMEPHI.
Pemats 3a1aun U3 peaibHOM KU3HH.

IloBTOpPEHME
1 000011IeHHE
(10 u

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

BoruucasaTe 3HaUEHUS BEIPAKEHUM, COJIepKalllUX HATypalbHbIe
YKclia, OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, BBHIIOIHATH
npeoOpa3oBaHus YKceN MPU HEOOXOJUMOCTH C HAIPAaBISIOLIEH
MIOMOUIBIO.

BeiOupars cmocod cpaBHEHHsS ~ 4YMCeNl,  BBIYUCIICHUIA,
NPUMEHATh CBOMCTBA apudMeTuyecKkux JEHUCTBUH  AJis
palMOHAIM3ALMKY BEIYMCIICHUN.

OcyniecTBIAATh CAMOKOHTPOJIb BBINOJHSAEMBIX JEHCTBUUA U
CaMOIIPOBEPKY Pe3yJIbTaTa BEIYMCICHUN.

Pemiars mpocreiimme 3amayd W3 pPEaIbHOM  KU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHMS ISl PEIICHUS 3a7a4 U3
JIPYTUX y4eOHBIX MPEAMETOB.
Pemiars mpocreiiume 3agaum
CPaBHMBATL  CHOCOOBI  PEIICHUS
pPalMOHAJIBLHBIN €C1OC00.

crnocooamu,
BbIOMpPaATh

pPa3HbIMH
3aJau,

6 kiaacc (He meHee 170 u)
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Ha3zpanue
pa3naesa (TemMbl)
Kypca (4uci1o

OcHoBHOe cofepsKkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

4acoB)
HarypanbHbie ApudmeTndeckue ASHCTBHS ¢ MHOTO3HAYHBIMH HATYpaIbHBIMY | BBIMOJIHATE apudMeTHYeCKHe JeHCTBHSI C MHOT'O3HAYHBIMU
ymucsaa yucinaMu. YucinoBble  BBIpaXEHUs, MOPSAOK JCHCTBHM, |HaTypaJlbHbBIMU YHCJIaMH, HAXOAUThb 3HAYEHHS] YHCIIOBBIX
(30 u) UCTIOJNIb30BaHuEe CKOOOK. OKpyTIIeHUE HATYPaTbHBIX YHCE. BBIPOKEHHUH CO CKOOKaMH U 0€3 CKOOOK; BBIYMC/ISATH 3HAYEHHUS

Jlenurenu U KpaTHBIC YUCIA; HAUOOAbWUL 0OWULl Oeaumendb U

HAaumeHnbvuiee 061/1/;96 KpamHoe.

Paznoxxenue uymcina Ha TPOCTbIE MHOXUTENU. JlemuMoCTh

CYMMBI U NIpou3BeieHus. JleleHue ¢ OCTaTKOM.
Perienue TekcTOBBIX 3ajay.

BBIPKEHUH, COJEPIKAIUX CTEICHHU.

BbInoiHATL NPUKHAKY M OWEHKY 3HAUYCHUN YHCIIOBBIX
BBIPOKECHHH, MPUMEHATH NPUEMBI IPOBEPKM PE3yJIbTaTa.
Hcronp30BaTh TNpH  BBIUMCICHUAX IepeMeCcTHTEeIbHOEe M
coyeTaTrejibHOEe CBOWMCTBA CJIOKEHUSI M YMHOKEHHUS,
pacnpedenumenbHoe C60UCMEO YMHONCEHUSA OMHOCUMETbHO
Cl10JceHusA, CBOMCTBA apu(pMeTHYECKHX J1eiiCTBHI.
HccaenoBath  YKMCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJHTH
YHUCJIOBBIE YKCIIEPUMEHTHI.

@®opMyJIMpOBATh OMNpedeJeHUsl JeIUTelss U  KpaTHOro,
HauOOJIBIIIETO OOIEro JEJUTENs] W HaWMEHBIIEro OOIIEro
KpaTHOIO, MPOCTOr0 M COCTaBHOTO YMCEJ; HMCMIOJb30BaTh 3TH
MOHSTHS TIPU PELICHUH 3a/1a4 (TP HEOOXOAMMOCTH C OIIOPOH Ha
AJITOPUTM TIPaBUJIA).

IIpuMeHATH AJrOpUTMbI BBIUUCICHUS HaWOOJBIIETO0 OOIIEro
JeTUTENsT W HAMMEHBIIEro OOIIero KpaTHOTO JABYX YHCET,
QITOPUTM PA3JIOKEHUS YHCIIa HA TPOCTHIE MHOXKHUTEIH.
HccaenoBarb cBoiicTBa JEIMMOCTH CYMMBI U IMPOM3BEJICHUS
YUCEJl C ONIOPOM Ha BONPOCHBIN ILJIAH.

IlpuBoauTs, npUMepbI 4YHUCEN C 3aJaHHBIMH CBOWCTBAMH,
Pacno3HaBaTh BepHblIe M HEBEPHbIE YTBEPKICHUS O CBOMCTBAX
YUCeJ, ONMPOBEPraTb HEBEPHBIC YTBEPKICHUS C IOMOIIBIO
KOHTPIPUMEPOB.

KoncrpyupoBarh  MaTeMaTH4yecKHe  NPeNJIOKEHUST  C
MIOMOIIIBIO CBSI30K «H», «HIIN», «ECIH..., TO...» TI0 00pa3ily.

o4




PemaThb TeKCTOBBIE 3a7a4l, BKIIOUAIOIIKE ITOHATHS JEIUMOCTH,
apu(METHYECKUM CIIOCOOOM, HCIIOJIB30BaTh Iepedop Bcex
BO3MOJKHBIX BapHAHTOB C OTIOPOI Ha BOIPOCHBIH IIJIaH.
MopaeanpoBaTh X0/ pEHICHHUS 33Ja4yd C TMOMOIIBI0 PUCYHKA,
CXEMBI, TAOIUIIBI.

[TpuBomuTH, pa3buparh, OICHUBATH Pa3IUYHbIE PpelIeHus,
3allMCH  pelleHUH TEeKCTOBBIX 3aJay C HalpaBJgIOLIEH
ITOMOIIIBIO.

Kputnueckn oneHHBaTh MOJIy4YeHHBIH pe3yjabTaT, HAXOAUTh
OIIMOKHU, OCYLECTBJIATH CAMOKOHTPOJIb, IPOBEPSAS OTBET HA
COOTBETCTBHE YCJIOBHIO.

Harasanasn
reoMeTpus.
IIpsimbie HA
IJIOCKOCTH
(7 9)

Ilepnenouxynapuuie npsamsie. Ilapannenvhvie npsamoie.

Paccrosinue MCXKAY ABYMAI TOYKaMH, OT TOUKHU OO0 HpﬂMOﬁ,

JUITMHA TTyTH HA KBAaJPAaTHOM CETKe.
Ipumepol npsamvix 6 npocmpancmee.

Pacno3HaBarp Ha ueprexax, PUCYHKax Cllydal B3aWUMHOIO
pPacIoJIOKEHUS JBYX MPSAMBIX.

HN300paxath ¢ NOMOWIBI0O YePTEXKHBIX HMHCTPYMEHTOB
KJIeTyaTo Oymare JBe TMepeceKaroluecs TMpsMbie, JIBE
napajuieJbHbIe TPSIMbIE, CTPOUTH MPIMYIO, TIEPICHAUKYISIPHYIO
JaHHOM.

IpuBoauTH NnpUMepsbl napajuieTbHOCTH U
MEePIEHAUKYIISIPHOCTH TIPSIMBIX B POCTPAHCTBE.

Pacno3naBatb B MHOTOYTOJBHUKAX TMEPHEHIUKYISIPHBIE |
napajieiabHble  cTOpoHbl. M300pamarb MHOTOYTrOJIBHUKHA C
napajuieNbHBIMU, IEPICHANKYISIPHBIME CTOPOHAMH O 00pasIry.
Haxoauth paccTostHuE MEXIy IBYMS TOYKaMH, OT TOYKH [0
NpsAMOM, JIMHY NTYyTH Ha KBaJpaTHOM CETKE, B TOM 4YHUCIE
UCIIONB3Ys ITU(POBBIE PECYPCHI.

Apoon
(32 u)

OObIkHOBEHHast  ApoOb,  OCHOBHOE  CBOMCTBO

cokpaitenue n1poodeit. CpaBHEHHE U yIOPSA0YUBAHUE IPOOEH.

JecsTuunble qpodu U MeTpUUYecKas CUCTEMA Mep.

1podu,

Apudpmernueckue  AeMcTBUS ¢ OOBIKHOBEHHBIMHU

JACCATHYHBIMHA I[pO6SIMI/I.

u

CpaBHUBATBH U YNOPSIAOYMBATH JpO0OH, BHIOUPATH CHOCOO
CpaBHEHHs Jpobeit.

IIpeacraBasATh JecATUYHbIE JAPOOM B BHUAE OOBIKHOBEHHBIX
npoOeit 1 OOBIKHOBEHHBIC B BUE JCCATHYHBIX, MCIOJIb30BATH
IKBUBAJIEHTHbIE NpPeICTABJIEHUs] JPOOHBIX YHCEN TpPU HX
CpaBHEHHH, NP BBIYUCIEHUX (IPU HEOOXOAMMOCTH C
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OtHomenue. Jlenenue B JaHHOM OTHOIIEHUU. Macwmao,
POIOPLHSL.

[TonsiTue mpoueHrta. BeruncieHue mpoieHTa OT BEIUYUHBI U
BEJIMUMHBI 110 €€ MPOLICHTY.

Pemiennie TeKCTOBBIX 3aj1a4, COAEPKAIIUX APOOU U MPOIICHTHI.
[TpakTrueckast padota «OTHOILIEHUE AJTUHBI OKPYKHOCTH K €€
JTUAMETPY».

HaIpPaBJISAIOLIEH TOMOILBIO).

Hcnonb3oBaTh JecsaTHUHBIE JpoObM MpH  MpeoOpa3oBaHUU
BEJIMYUH B METPUYECKOM CUCTEME MEDP.

Boinonars apugmMeTrnyeckue a1eidCTBHs C OOBIKHOBEHHBIMHU U
JECATUYHBIMH JIPOOSMU.

BbrunciasTs 3HauCHUS BBIpAXCHUI, COJIEpIKaIINX
OObIKHOBEHHBIE M JIECATUYHbIE  JPOOHM,  BBINOJIHSTH
npeoOpa3oBanHusi IpoOel, BBIOMPATH CHOCO0, NPHMEHSATH
cBoiicTBa apupMEeTHUYECKUX IEHCTBUI UId paluoHaTU3alun
BBIYUCIICHUM.

CocTaBJifITh OTHOIICHUS U MPOIMOPLUH, HAXOAUTH OTHOIICHHE
BEJINYWH, JICTIUTH BEJIMIUHY B JAHHOM OTHOITICHUH.

Haxoauth 3KcNepUMEHTAIbHBIM NYTEéM OTHOIICHUE JIUHBI
OKpYXHOCTH K €€ nuamerpy (Ipu HEOOXOIUMOCTU C
HAIPABIIAIONIECH TOMOIIBIO).

Haxoauth Macmita0 TuraHa, KapThl U BBIYUCIATH PACCTOSHUSA,
MCIOJIB3YS MacIITad ¢ OMOpoil Ha aNTOPUTM YUeOHBIX JACHCTBUM.
OO0BSACHATH, UTO TAKOE MPOIICHT, YIOTPEOJISITH 00OPOTHI PEUU CO
CJIIOBOM «IIPOIICHT». BhIpaskaTh MpOLEHTHI B IpO0SX U IpoOH B
MPOIIEHTaX, OTHOIICHNE JIBYX BEJIMYHH B TIPOIICHTAX.
BbIYuCAATH IPOIIEHT OT YHCIIa M YUCIIO TIO €0 MPOIEHTY.
OxpyrasTh QpoOH U MPOIEHTHI, HAXOIUTh MTPHOIMKESHUS YHCEIT
P HEOOXOIUMOCTH C MCTIOJIb30BaHNEM BU3YaJIbHON OMOPBI.
Pemats 3agaum Ha YacTH, TPOLEHTHI, NPOMOPIWH, Ha
HaXOXJAeHUEe Apoou (IPOIEHTa) OT BETMYMHBI M BETMYHHBI TIO €€
npoOu (TporeHty), npobu (MpoIeHTa), KOTOPBIA COCTaBISET
oaHa BenmuuuHa OoT apyroi. IIpuBoaurTh, pasdouparhb,
OLIEHMBATH PA3JIMYHBIC PEIICHUs, 3aITUCH PEIICHUI TEKCTOBBIX
3aj1a4 MpU HEOOXOMMOCTH C HAIIPABIISAIOIIEH TTOMOIIBIO.
N3Bnekary wuHpopMamuo U3 TaOIMI] ©W  JUArpaM,
UHTEPIPETHPOBATH TaOJINYHBIC JaHHbIE, OTIpEETISATh
HauOoJIbIlIee M HAUMEHBIIIEe U3 MPEACTABICHHBIX TaHHBIX.
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Harasgnas
reoMeTpus.
CummMmertpus
(6 w)

Ocesas CUMMempusl. HeHmp(lJZbHaﬂ CUMMempusl.

Ilocmpoenue cummempuyHvix ueyp.
Cummempus 6 npocmpancmee.

Pacno3naBaTh Ha 4epTekax U M300pakeHUSIX, H300paxKkaTh OT
PYKH, CTPOUTH C IOMOILBIO HHCTPYMEHTOB (Urypy (oTpesok,
JOMaHyl0, TPEYrOJbHUK, HNPSIMOYTOJIBHUK, OKPYXHOCTb),
CUMMETPUYHYIO JAaHHOM OTHOCUTEIBbHO MpPSIMOM, TOYKH C
HaIIPaBJSAIOIIEH TOMOILBIO.

HaxoauTh npuMepsl CUMMETPUHN B OKPYXKAIOILEM MUPE.
MopaeaupoBath u3 Oymaru 1Be (UTYpBl, CHMMETPUYHBIC
OTHOCHUTEJIBHO MPSIMOH; KOHCTPYHPOBATh I'€OMETPUUECKHE
KOH(HUTypaInu, UCIIOIB3Ys CBOMCTBO CHMMETPHH, B TOM YHCIIE C
MOMOILBIO IIU(PPOBBIX PECYPCOB C ONMOPOIl HA AITOPUTM YUEOHBIX
JICHCTBHI.

Boipaxenust
¢ OykBamu
(6 4)

[TpumeHeHne OYKB IS 3aITMCH MaTEMATUYCCKUX BBIPAKECHHUH U
NPEIUIOKEHUN.  Bykeenuvie  8blpadiceHusi U HUCTOBblE
NOOCMAaHOBKU.

BykBeHHbBIE paBEHCTBA, HAXOXKICHHE HEM3BECTHOTO KOMIIOHEHTA.
DopmyJIbL.

Hcnonb3oBaTh OYKBBI 711 0003HAYCHHS YHCEN, MPHU 3aIllUCU
MaTEeMATHYECKUX  YTBEPXKICHHM, COCTaBISITh  OYKBCHHBIC
BBIPAXKEHMSI 10 YCIOBHIO 3a/1a4Hu.

HccienoBarb,  HECIIOKHBIE  YUCIOBBIE  3aKOHOMEPHOCTH,
MCIIOJIb30BaTh OYKBBI JJISI UX 3aITHCH.

BorunciasaTs 4ncioBoe 3HaUYeHHWE OYKBEHHOTO BBIPAKEHUS MPHU
3aJJaHHBIX 3HAYEHHUSIX OYKB C OMOPOW Ha AITOPUTM Y4eOHBIX
JIEVICTBUH.

3anucepiBaTh dopmyanbi: MepuMeTpa u TJIOIIAIN
MPSIMOYTOJIbHUKA, KBajpaTa; UIMHBI OKPYXHOCTH, IUIOLIAJH
KpyTa; BHINOJIHATH BIYMCIEHUS 110 STUM (opMyiam.
CocraBasitb (popmyJibl, BBIPAKAIOIMINE 3aBUCUMOCTUH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOMMOCTh; TPOU3BOJAUTEIBLHOCTh, BpeMsi, OO0BEM pPabOTHI,
BBITIOJTHATH BBIYUCIICHUS IO STUM (opMyIam.

Haxonuth  HEW3BECTHBIH  KOMIIOHEHT  apU(METUUECKOTO
JICHCTBUS.

Harasanas
reoMeTpus.
@urypsl

YeTbIpEXYTroNbHUK, MIpUMEPHI YEeTBIPEXYTOJIbHUKOB.
[IpssmoyronbHUK, KBaapaT: CBOWCTBAa  CTOPOH,  YIJIOB,
JaroHaneH.

H3o00paxkars Ha HEIWHOBAHHOW 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 MHoOroyronsHuka. Ilmomans

¢buryper. Dopmysl

nepuMeTpa W IUIOIAgu mnpsiMoyroibHuka. [Ipubmmxénnoe

U3MEpEeHHE IIomaan Guryp.

Ilpaxmuueckas paboma «Ilnowaowv kpyeay.

napajvieIbHbIMU, TEPIEHIUKYISIPHBIMUA, PABHBIMH CTOPOHAMH,
OpsIMBIMU ~ yIJIaMH U Jp., PaBHOOEIPEHHBI TPEYroJbHUK.
IIpennarars U 06Cyk1aTh CIIOCO0bI, AJITOPUTMBI [IOCTPOCHHUSI.
HccnenoBarb, UCHONB3ys  OKCIEPUMEHT,  HAOIIOACHHE,
MOJCIIMPOBAaHUE, CBOMCTBA  IIPAMOYIOJIbHUKA,  KBajJpara,
pa30buBaTh Ha TPEYTOJIBHUKHU C OMOPOM Ha BOMPOCHBIH TIaH.
O0ocHOBBIBaTH, ONPOBEPraTh C IMOMOIIBIO KOHTPIPHUMEPOB
YTBEPXKIECHHUSI O MpPsSMOYrOJIbHUKE, KBaJpare, Paclo3HaBaTh
BEPHBIE U HEBEPHBIC YTBEPKICHMUS.

H3mepsATH U CTPOUTH C IOMOIIBIO TPAHCHIOPTUPA YIJIbI, B TOM
YHUCJIE B MHOI'OYI'OJIbHHUKE, CPABHUBATH YIUIBI, PACIO3HABAThH
OCTpBbIE, MIPSIMbIE, TYIbIE, PA3BEPHYTHIE YIJIBI.

Pacno3naBathb, H300paxkaTh OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIH,
TYIIOYT'OJIBHBIH, paBHOOEPEHHBIH, PaBHOCTOPOHHUI
TPEYroJibHUKA (TIpU  HEOOXOAMMOCTH C  HCIOJIB30BAHHEM
BU3YaJIbHOU OMOPHI).

BoruucasTh epUMeTp MHOT'OYTOJIbHUKA, IJIOIIAb
MHOTOYTI'OJIbHUKA pa30MEHUEM Ha MPSIMOYTOJbHUKH, HA PaBHbBIE
(burypbl, UCMONIB30BaTh METPUUECKUE SAMHHIIBI U3MEPEHUS
JUTUHBI U TITOIIAIN C OTIOPOM HA aJTOPUTM yUeOHBIX EHCTBHMA.
Hcnoab3oBath NpuOJINKEHHOE M3MEPeHHe JIMH U TI0IAneH
Ha KjeTdyarol Oymare, TpUOIMKEHHOE U3MEPEHUE JTTUHBI
OKPY’KHOCTH, TUIOLIaJH Kpyra.

Iono:kuTEALHBIE
oTpuuaTe/bHbIE

L1 (W) £

(40 )

[enbie qyuca. Mooyns yucna,

ceomempuueckas

unmepnpemayus mooyas. ucnosvle npomexcymxu.

I[TonoxxuteapHBIE H OTpULATCIIbHBIC

yucia. CpaBHeHHE

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

Penrenyie TeKCTOBEIX 3aJ1a4.

IIpuBoaMTL NpHMepPHI HCHOJB30BAaHUS B PEATbHOM JKU3HU
MOJIOKUTEIBHBIX U OTPULIATENIbHBIX YHCEIL.

M300paxkaTth 1enple yncia, MOJ0KUTEIbHBIE U OTPULIATEIbHbBIE
quciia TOYKaMHU Ha YUCIIOBOU IPSIMOM, HCIOJIb30BaTh YHCIOBYIO
MPSIMYIO JUIsSl CPAaBHEHUS YHCEIL.

IIpumeHsiTh NpaBU/Ia CpPAaBHEHHUS, YNOPSAOYMBATL IIEJbIE
quCIa; HAX00UMb MOOYIb YUCIA.

®opMyIMpPOBATh MPABUJIA BBIUKCICHUS C TIOJOKUTEIBHBIMU U
OTPULIATENILHBIMU YHCIIaMH, HAXOAUTH 3HAYEHHUSI YHCIIOBBIX
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BBIPAYKCHHI, COIEepKALIMNX JEUCTBUSI
C TMOJIOXKUTEIbHBIMHU W OTPUILIATEIIBHBIMHA YHUCIAMH  TpU
HEO0OXOIUMOCTH C OMOPOI HA aNTOPUTM TIPABHIIA.

IIpumeHsATH CBOWCTBA CIOXKEHUS W yYMHOXKEHHUS A
peoOpa3oBaHus CyMM U MTPOU3BEICHUN.

IIpeacrasiienune [IpsmoyronbpHas cucTeéMa  KOOPAMHAT HA  IUIOCKOCTH. | OOBSICHATh M MJUIIOCTPUPOBATH MNOHSITHE TIPSIMOYTOJBHON
JaHHBIX KoopauHatel TOYKM Ha IJIOCKOCTH, a0CIIUCCca U OpJHATA. CUCTEMBbl  KOOpPJMHAT  Ha  IUIOCKOCTH,  MCIOJb30BaTh
(6 1) CronbyaThic H KPYrOBBIC THArPAMMEL. TEPMUHOJIOTHIO; CTPOMTh Ha KOOPAMHATHOW MIIOCKOCTH TOYKHU U
[paxtudeckas padota «[locTpoeHHE IHArPaMM». ¢urypsl Mo 3aJaHHBIM KOOpAMHATaM, HAXOAUTH KOOPIUHATHI
Pemienne  TeKCTOBBIX  3amad,  coJepiKalMX  JaHHbIE, | TOICK.
MIPE/ICTABJICHHBIC B TAOIMIAX U HA JUarpaMMax. Yurare cronbyaThie H KPYT'OBBIC AuarpaMMbl,
HHTEPNPEeTUPOBATH JaHHBIC; CTPOUTH CTOJIOYATHIE JHArPaAMMBI.
HUcnoan3oBath uHpoOpManuio, MpeACTaBICHHYIO B TabIUIaX,
Ha JauarpamMmax Uil PelIeHHs] TEeKCTOBBIX 3a/Jad U 3aJad u3
peanbHOU KU3HU.
Harnsanas Ipsamoyeonvuelii napannenenuned, Kyo, npusma, nupamuoda,|Pacmo3HaBaTh Ha 4YepTeKaX, pUCYHKAX, OMUCHIBATH ITUPAMHUTY,
reoMeTpusi. KOHyc, — yuamumop, wap —u  cgepa.  Hzobpadicenue|npusmy, HUWIMHAP, KOHYC, IIap, H300paxaTh HX OT PYKH,
Durypsl NpPOCMPAHCIEEHHBIX Queyp. Ilpumepul Ppaseépmox | MOAeJTUPOBATh M3 Oymaru, IUTaCTUIIMHA, MPOBOJIOKA U JIp. C

B IIPOCTPAHCTBE
CAY)

MHOCOCPAHHUKOS, uwzqupa U KOHyca.

Ilpaxmuueckas paboma «Co3z0anue
NPOCMPAHCMBEHHBIX PUSYD Y.
TIonamue 00véma, eouHuyvl usmMeperus o00vEMA.

Mmooeneu

O6vém

NpPAMOY20JIbHO20 napaieienunedd, Kyoa, popmynvl 0o6véma.

Harpasisitomed nomonisio. [IpuBoguTH NMpUMepbl 00BHEKTOB
OKPYKAroIIero MUPa, UMEIOIIUX (OPMBI HA3BAHHBIX TE.
Hcnoab3oBaTh TEPMHMHOJIOTMIO: BEpIIUMHA, peOpo, TpaHb,
OCHOBaHUE, BBICOTA, PANYC U IUAMETP, Pa3BEPTKA.

N3yuaTh, WUCMONB3ysl SKCHEPUMEHT, HAOIIOJEHUE, U3MEPEHHUE,
MOJEJIMPOBAHNUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONMUCHIBATH
CBOMCTBA HA3BAHHBIX TEJ, BBISAIBJIATH CXOJACTBA U PA3IHUMSA:
MEXK1y TUPAMUZION U TIPU3MOM; MEXAY HWIMHAPOM, KOHYCOM U
1apoM.

Pacno3HaBaTh pa3BEPTKU MapajuieNienunena, Kyba, MPHU3MBL,
nmupaMuJbl, KOHyCa, HUJIMHAPA; KOHCTPYUPOBATHb JAaHHLIC TCJIa
W3 Pa3BEPTOK, CO3/aBaTh WX MOJAEIM C HaMpaBIAIOLIEH
ITOMOILBIO.
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Co31aBaTh MoOjeJM TIPOCTPAHCTBEHHBIX GuUryp (w3 Oymaru,
MIPOBOJIOKH, TJIACTUIIMHA U JIP.) C OIIOPO Ha aJrOpPUTM YU4eOHBIX
IECUCTBUH.

N3mepsaTs Ha MoJeJsiX: IMHBI pEOEpP MHOTOIPAHHUKOB,
JUaMeTp 1iapa.

Boruucasats 1o  ¢opmyiaam: 00bEM  MPSIMOYTOJIBHOTO
napajuiefienunena, Kyba; HCIOJIb30BaTh EAMHMIIBI H3MEPEHUS
00béMa; BBIYUCIATH OOBEMBI TEJ, COCTABICHHBIX U3 KYyOOB,
napajuleJIenue/oB; pemarTh 3a4a4i C PeaJbHbIMU JaHHBIMU C
OTIOpPOii Ha CTIPaBOYHYIO HH(POMAITHIO.

IHoBTOpEHME,
00001mIEHME,
cHcTeMaTH3alus
(20 u)

[ToBTOpEHNE OCHOBHBIX TOHSATHH M METOIOB KypcoB 5 u 6

KJIaCCOB, O606H.I€HI/IG Hn CUCTCMaTHu3alusa 3HAHWH.

Bor4uciasTh 3Ha4E€HUS BEIPAKECHUM, COIEpKAIIMX HATypabHBbIE,
Lenble,  TOJOXKUTEJNBbHBIE M OTPULATEIBHBIE  YHUCIA,
OObIKHOBEHHBIE M JIECATUYHbIE  APOOU,  BBINOJHATH
npeoOpa3oBaHusl 4YKMCeNd M BBIPAKEHHH NpU HEOOXOAUMOCTH C
HaIlpaBJIAOIIEH TOMOIIBIO.

Bb10upaTh c10co0 cpaBHEHUS YUCEll, BBIYMCIECHUH, IPUMEHSATH
cBoiicTBa apudmMeTnuecKkux AeHCTBUH Ul palMOHATIM3ALUU
BBIYMCIICHUM.

Pemiates npocreiime 3a1a4m U3 peaIbHON )KU3HU, IPUMEHATH
MaTeMAaTH4YeCKHe 3HAHUA JUIA DPEIICHHUS 3aJad U3 JpPYrux
IIPEAMETOB.

Pemats npocreiimmue 3a5a4u pa3HbIMH CIIOCO0aMH.
OcyuiecTBaAATh CAMOKOHTPOJIb BBINOJHAECMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3yJibTaTa BEIYMCICHUMN.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJI'EBPA» (I1I0 TOAAM OBYYEHUAA)

60




7 kaacc (He menee 102 u)

HasBanmue
pasneia (TemMbl)
Kypca (4uciao

OcHoBHOe coepsKkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

4acoB)
Yucaa u [ToHsATHE paIMOHATILHOTO YUCIIA. CucTteMaTH3UPOBATH U 000ramaTh 3HAHUSI 00 OOBIKHOBEHHBIX
BBIYHMCJICHHS. ApudmeTnueckue IeUCTBUS C PallMOHAIBHBIMU YHCIAMHU. U ICCATUYHBIX APOOSX.
PanmoHanbHbIE CpaBHeHUe, yIOPSAIOYNBAHNE PAIMOHAIBHBIX YHCEIT. CpaBHUBATH M YNOPSAA0YUBATH APOOU, TPeoOPa30OBBIBAS MIPU
YHCcaa CrermneHb ¢ HaTypalIbHBIM MTOKA3aTEJIEM. HEOOXOIUMOCTH  JECSITUYHBIE JpoOM B  OOBIKHOBEHHBIE,
(25 u) Pemenrie OCHOBHBIX 3a7a4 Ha JpoOH, MPOIEHTHI U3 PeallbHOM | OOBIKHOBEHHBIE B AECSATUYHBIC, B YACTHOCTH B OECKOHEUHYIO

MPAKTUKH.
[Ipyu3Haku  AEIUMOCTH,  Pa3JIOKECHUS
HaTypaJbHbIX YHCEIL.
Peansnbie 3aBHUCUMOCTH. IIpsimas
MPONOPLIMOHATBHOCTH.

Ha MHOXUTCIIN

u obOpaTtHas

JECATUYHYIO IPOOb.

I[IpumeHsiTh  pa3HooOpa3Hble  CHOCOOBI M MPUEMBI
BbIYNCJIEHNS] 3HAYEHU JPOOHBIX BbIPA’KEHUM, COIEepKAIINX
OOBIKHOBEHHBIC ¥  JECATHYHBIC JpOOHM: 3aMEHATh TIpH
HEOOXOUMOCTU  JIECATUYHYIO  JApoOb  OOBIKHOBEHHOW W
OOBIKHOBEHHYIO JIECATUIHON, MIPUBOUTH BEIpaXeHHE K (hopme,
HaumbOosee ymoOHOM /i BBIYUCICHUH, MPeoOpPa3OBHIBATH
JIpOOHBIE BBIPAKEHUS HA YMHOXKEHHE W JEJICHUE JECATUYHBIX
Ipo0eil K IEHCTBUAM € LENIBIMU YUCIaMU (TIpU HEOOXOMMOCTH C
HaMpaBJISIONIEi TOMOUIBIO).

IIpuBoauTH 4YMCI0BbIe U OyKBEHHbIE NMPUMEPHI CTENEHU C
HATypaJIbHBIM TIOKa3aTelieM, OOBSICHsS 3HAYCHUS OCHOBAHUS
CTEIICHU M TIOKa3aTeNs CTENCHU, HAXOJIWTh 3HAUCHUS CTCICHEH

Buma a" (a — mr000€ parroHaNIbHOE YKHCI0, N — HATypaJbHOE
YHCJIO) C OMOPOM HA CIIPABOYHYIO HMH(POPMAIIHIO.

ITornMaTe cMBICa 3amHCcH OOJBIIMX 4YHCE]T € NMOMOIIbIO

AeCATUYHBIX Apodeil U cTeneHel uncaa 10, npumMeHsATs UX B

peajJbHbIX CUTYAI[HAX.

IIpuMeHATH TPU3HAKY JAETMMOCTH, Pa3JI0KEHHSI HA MHOXKHUTEIIN
HaTypaJbHbIX YHCET.

PemaTh npocreiiinme 3a1a41 Ha YaCTH, TPOLIEHTHI, TPOTIOPIUH,
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Ha HaxOoXJIeHHe ApoOu (MPOLEHTA) OT BETUYMHBI M BETMUYUHBI IO
e€ apobu (mporieHTy), apodu (MporeHTa), KOTOPBIA COCTaBIIsSET
onHa BenuuuHa oT apyroi. IlpuBoamTh, pa3zdupars,
OLIEHUBATH PA3IMYHbIC PEIICHUS, 3allUCU PEIICHUN TEKCTOBBIX
3ajad.

Pacno3naBaTh ¥ 00BSICHATD, ONTUPASCH HA ONPEACIICHHUS, IPSIMO
IPONOPIMOHATILHBIE U o0paTHO PONOPLHOHATIEHBIE
3aBHCHUMOCTH MEXIY BEIMYMHAMU; NPUBOAUTH MPUMePbI 3TUX
3aBUCUMOCTEH W3 peaJlbHOTO MHpa, U3 JPYTUX Y4eOHBIX
MPEIMETOB.

Pemarp mpocreiine MpaKTHKO-OPHMEHTHPOBAHHbIE 3aa4H
Ha  JApoO0H, TNPOLEHTHI, NpsAMyYl0 4 O0paTHYIO
NPONOPUHOHAIBLHOCTH, TPONOPLHH.

Anredpanyeckue
BbIPaKeHUsl
(27 v)

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

[TpeoOpa3oBanue OYKBEHHBIX BBIPAXKEHUH, paCKphITHE CKOOOK
U TIPUBE/ICHUE MMOTOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJbHBIM I1OKa3aTeeM.
MHOrouseHsl. Cnoxenue, BBIYMTAHUE, YMHOKEHHE
MHOTOWwICHOB.  DOpMyibl  COKPAIEHHOIO  YMHOKEHHS.
Pa3noxeHne MHOrO4IEHOB HA MHOKUTENH.

Osaagersn HA 0a30BOM  ypoBHe  aireOpanveckoi
TEPMUHOJIOTHEN M CHMBOJIMKOW, NPHUMEHATb €€ B IpoILecce
OCBOCHUS yueOHOTO MaTepHuaa.

Haxoauth 3HaueHus OyKBEHHBIX BBIPAKEHUM NpH 3aJaHHBIX
3HAYEHUSAX OYKB; BBIMOJIHITH BEIYUCIEHUS 1O (hopMyiam.
BbInoHATH TpeoOpa3oBaHus LEIOT0 BhIPAKEHHSI B MHOTOUJICH
NIPUBEJICHUEM TTOAO0OHBIX CIIaraeMBbIX, PACKPHITHEM CKOOOK.
BbINOHATL yMHOXKEHHE OIHOWIEHAa Ha MHOTOWIEH |
MHOTOWJIEHa Ha MHOTOWICH, MPUMEHATH (HOpMysbl KBajpaTa
CyMMBbl M KBaJpaTa pa3HOCTH C OINOpPOW Ha CIPaBOYHYIO
UH(pOPMALHIO.

OcywmecTBIATh Pa3iokKeHHE MHOTOWIEHOB Ha MHOXHUTEIU
myTéM BBIHECEHUS 32 CKOOKH OOIIEro MHOXKHUTEIS, TPUMEHEHHS
dbopMynbl  pasHOCTH  KBaJpaToB, (OpPMYNT  COKpaIIEHHOTO
YMHOKEHUS C OIIOPOM Ha CIIPaBOYHYIO HH(OPMALIUIO.
IIpumensite 1peoOpa3oBaHUE MHOTOWIEHOB Ui PpEIICHUS
pasNMYHBIX 3a/a4 M3 MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3
peanbHON MPaKTUKH.

3HAKOMUTHCS C UCTOPHUEN Pa3BUTHS MAaTEMATHKH.
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YpaBHeHust

1 HepaBeHCTBA
(20 v)

VYpaBHenue, IpaBuJIa peoOpazoBaHus
PaBHOCUJIILHOCTh YPaBHEHUHU.
JInHeitHOEe ypaBHEHHE C OJJHOM IEPEMEHHOMN

YpaBHEHMUS,

MIEPEMEHHOM, peleHre JIMHEHHBIX ypaBHEeHUH. Pemenue 3anau

C IIOMOIIBIO YPAaBHEHUH.

Jlunetinoe ypasHenue c 08yMs nepemMeHHbIMU U €20 2papuk.
Cucrema 1ByX JUHEHHBIX YPaBHEHUN C IBYMS IIEPEMEHHBIMHU.
Pemenne cucteM ypaBHEHHMH CIOCOOOM TMOJICTAHOBKU H

CIIOCOOOM CIIOKEHUSL.

Pemarsp nuHeiiHOE ypaBHEHUE C OJTHOW MEPEMEHHOM, MPUMEHSIs
NMpaBHJIA [IEpeEX0Ja OT UCXOAHOTO YPAaBHEHUS K PABHOCUIIBHOMY
emy Ooiee npocroro Buaa. [IpoBepsiTh, sSBiIsIeTCS I KOHKPETHOE
YKCII0 KOPHEM YpaBHEHUS.

IHoa0upars mpumepbl map YMCEN, SBISIIOUIUMXCS PELICHHEM
JIMHEWHOIO YPaBHEHUS C IBYMsI [IEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JIMHEHHOTO
YpaBHEHUS C JBYMSl IEpPEMEHHBIMU (TIpU HEOOXOIUMOCTH C
UCIIOJIB30BAHUEM CMBICIIOBOM OMOpPHI); MOJNB3YACH TpaduKoM,
NPUBOAUTH IPUMeEPHI PELICHUS YPABHEHUS.

HaxonuTh pemieHue CHUCTEMbI JBYX JIMHEHHBIX YpaBHEHHH C
JIBYMsI IEPEMEHHBIMU C OIIOPOI HA aITOPUTM YUE€OHBIX JIEHCTBUH.
CocTaBisiTh M pemIaTh YPaBHEHUE UM CUCTEMY YPAaBHEHMI 11O
YCIIOBUIO 33Jiaud, WHTEPIPETUPOBATh B COOTBETCTBUM C
KOHTEKCTOM 3a/1auyd TIOJIYYEHHBIH pE3yJbTaT C ONOpOM Ha
BOIIPOCHBIN IJIaH.

Koopannarsl
U rpaguku.
DOyHKIUUHA
(24 )

Koopannara Toukn Ha npssMoi. YHCIIOBBIE IPOMEKYTKHU.
PaccrosiHre Mexxay 1ByMs TOYKaMHU KOOPAUHATHOU NPSMOU
IIpssMoyrosibHas cucTeMa KOOpAWHAT Ha IJIOCKOCTH. [Ipumepst
rpauKoB, 3aJaHHBIX (hopMynamu. UTeHne rpaguKoB peabHbIX

3aBUCUMOCTEM.

[Tonstue Qynkuuu. I'papux ynkunu. CpoicTBa (YHKIIHIA.

Jluneitnass  ¢ynkuusa. Iloctpoenne rpaduxa

Gyunkuun. I'paduk dyrkuuu y = kX + b.

JIMHEWNHOU

HN3o00paxkats Ha KOOPJMHATHOMN MpAMO TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpJAWHATaM, JIy4H, OTPE3KH,
MHTEPBAJIbI; 3aIIMCHIBATh UX HA AJIT€OpPandecKoM sI3bIKE.
OTMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 33JJaHHBIM
KOOpJMHATaM; CTPOMUTh TpaUKU HECIOXKHBIX 3aBUCHMOCTEM,
3aJJaHHBIX (QOpMYyJIaMH, B TOM YHUCIIE C TMOMOLIbI HHU(POBBIX
nabopaTopuil.

IIpuMeHsiTh, HM3y4aTh NPeUMYIECTBA, MHTEPNPETHPOBATH
rpadudeckuit crocod MpeACTaBICHUS U aHAIN3a Pa3HOOOpa3HOM
KU3HEHHOU MH(pOpMaInu.

OcBauBaTh Ha 6a30BOM YpOBHE MOHATHE (PYHKIMH, OBJIAJICBATh
(GYHKIIMOHATIbHOW TEPMHHOIOTHEH.

Pacno3naBaTth nuHeliHy0 QyHKImo0 Y = KX + b, omucsiBaThH
e€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHUH kod(ppuunentoB K u b
(pu HEOOXOAMMOCTH C OIIOPOM Ha ANTOPUTM MpPaBUIA).
Crpours rpaduku muHeiHON QyHkiuu, GyHkmuun 'y = kX + b
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Hcnoab3oBaTh nH(POBBIE pecypebl 17 HOCTPOSHUS rpaduKoB
(GYHKIMA ¥ U3y4eHUs UX CBOMCTB.

IIpuBOAUTE IPUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B peabHbIX
IIpoLeccax U sIBJICHUSX.

IloBTOpPEHME
U 00001IeHuE
(6 1)

[ToBTOpEHNE OCHOBHBIX MOHATHII U METOAOB Kypca / Kiacca,

000011IeHE 3HAHUH.

BoriOuparb, mnNpuMeHATH CHOCOOBI  CpPAaBHEHMS  YHUCE,
BBIYMCIICHUM,  TpeoOpa3oBaHWUW  BBIPAKECHHH,  pEIICHUS
YpaBHEHUI TTPU HEOOXOJMMOCTH C HAMIPABJISIOIICH TTOMOIIIBIO.
OcymecTBJISITh CAMOKOHTPOJIb BBINIOJTHAEMBIX JACHCTBUH U
CaMOIIPOBEPKY pe3ysbTaTa BBIYMCICHUHN, MPeoOpa3oBaHUM,
MOCTPOCHUH.

Pemath npocreiinmme 3aJa4u U3 peaabHOM )KU3HU, IPUMEHATH
MaTeMaTH4ecKHe 3HAHUA I DPEIICHUs 3aJad U3 JIPYrux
MPEIMETOB.

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

8 kiacc (He menee 102 )

Ha3Banue
pasnaesa (TemMbl)
Kypca (4uci1o

OcHoBHOE cofepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00YYAKIIHUXCS

4acoB)
Yucna u KBanpatHslit KopeHb U3 uncna. Ilonamue o6 uppayuonanvrom | @opMyJIMpoBaTh onpeaeaeHue KBaJpaTHOrO KOPHS U3 4HCa,
BbIYHCJICHHS. yucne. /lecamuunvle npubIUMCEHUS UPPAYUOHATILHBIX YUCEIL. apu(METHYECKOTO KBaJIPaTHOTO KOPHS MPU HEOOXOIUMOCTH C
KBanparnsie Heticmeumenvnule uucna. CpasHenue 0elicmeumenvhbix Yucesl. | BU3yaabHON OIMOPOH.

KOPHHU

Apudmernueckuil KBapaTHBIN KOPEHb.

le/lMeHﬂTb Oomnepatrio M3BJICYCHHUA KBAJPATHOTO KOpPHA U3
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(15 u) YpaBHeHue Buaa X’ = a. YHCIia, HCHOJb3YS MPU HEOOXOUMOCTH KAJIbKYJISTOP.
CaoiicTBa apuQMeTUIECKUX KBaJIpaTHBIX KOpHed. |OueHMBaTh  KBaJpaTHble KOPHM LEJIBIMH  YHCIAMH U
[IpeoOpa3oBaHue  YHUCIOBBIX  BBIPAKEHUH,  COJEPIKAIIMUX | IECATUYHBIMU IPOOSIMH.
KBaJpaTHBIC KOPHHU. CpaBHuBaTL M YNOPSAA0YMBATH  palMOHAJbHBIE U
MPpaLMOHAIIbHBIE YKCIIA, 3alIMCAaHHbIE C TIOMOIIBIO KBaJPAaTHBIX
KOpHEH NMpH He0OXOAUMOCTH C HANPABJISIOIIEH TOMOIIBIO.
HUccaenoBars ypaBHEHHE x2 = d, HAXOAUThb TOYHBIE U
npuOIKEHHBIE KOpHH pu & > 0.
HccaenoBarb CBOMCTBA KBAJApPAaTHBIX KOPHEHW, MPOBOAS
YUCJIOBBIE SKCIIEPUMEHTHI C HCIOJIb30BAaHUEM KaJbKYJIATOpPA
(KoMTIBIOTEPA).
IlpumenaTs cBoOiicTBA apu(MeTHYECKMX KOpHe#l s
npeodpPa3oBaHUA BbIPAKEHUI.
BbinosHATL mpocreiilmme 1npeoOpa3oBaHUsl  BBIPAXKECHMUI,
coJiepKalluX KBaJpaTHble KOpPHU. BbIpakaThb HepeMEHHbIE U3
reOMETPUUYECKUX U PU3ndeckux (HopMyl Ipu HEOOXOJUMOCTH C
ONOpOil Ha MPABUJIO.
BopruuciasaTs 3HAYEHUS BBIPAKEHUN, COACPKAIIUX KBAJpaTHbIC
KOpPHU, UCHOJIb3Ysl IPU HEOOXOAUMOCTH KaJIbKYJISATOP.
Hcnonb3oBare B XO04€ peElIEHUS 3a4ady  dJIEMEHTapHbIE
MIPEJICTABICHUSI, CBSI3aHHBIE C NPUOIMKEHHBIMU 3HAUYECHUSMU
BEJIMYMH.
3HAKOMUTHCA C UICTOPUEN Pa3BUTHS MAaTEeMAaTHKH.
Yucna u Crenenb ¢ nenpiM nokaszarenaeMm. CtaHgapTHas 3anuch yucia. | @opMyJaupoBaTh onpeaeleHHe CTENIEHH C LIEJIbIM MTOKa3aTeIeM
BbIYMCJICHHS. Pa3Mepnr 00bEKTOB OKPY>KAIOIIETO MUPA (OT JIEMEHTAPHBIX (pu HEOOXOTUMOCTH TI0 BU3YaJIbHON OTIOpE).
Crenennb YaCTHI] 10 KOCMUYECKHX OOBEKTOB), JIUTENBHOCTh IporieccoB | [IpeacTaBasiTh 3anuch OOJBIINX U MAJIBIX YUCEI B CTAaHIaPTHOM
¢ LeJIBIM B OKPY’KarOIIlEM MUpE. Bujge. CpaBHUBATBL 4YnCIa M BEJIMYMHBI, 3alUCaHHBIE C
noKasareJyem CBOIICTBA CTENEHU C LIEJIBIM TOKA3aTEIIEM. ucnoJb30BaHueM crenenu 10.
(7 ) HUcnoab3oBarh 3amMch 4YHMCEI B CTAHAAPTHOM BHUJAE IS

BBIPQKEHUS pa3MepoB OOBEKTOB, JIMTEIBHOCTH MPOIECCOB B
OKPY’KaIOIIEM MUDE.
®opmy/IMpPOBaTh, 3aIMCHIBATHL B CUMBOJIMYECKOil ¢opme n
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WIIJTIOCTPHPOBATL IIPHUMEpPaAMHU CBOMCTBAa CTEIICHU C O CJIbIM

nokasareneM (Ipu  HEOOXOJUMOCTM €  MCIOJb30BaHUEM
BU3YaJIbHOW OIOPBI).
IIpuMensiTh  cBOMiCTBAa CTeMeHW JJIs1  IpeoOpa3oBaHuUs

BBIPQXCHUM, COJEP)KAIMX CTENEHU C LEJIbIM I0Ka3aTellieM C
UCTOJIB30BAHUEM  CIPAaBOYHOW wHHGpopManuy. BbINOJIHATH
JAeHCTBUA C YHUCIIAMH, 3allMCaHHBIMA B CTAHJAPTHOM BUJIC
(YMHOXEHHE, JICJICHUE, BO3BE/ICHHE B CTEIICHB).

Aareopanuyeckne | KBagparueii TpéxwieH. PasinokeHne KBaapaTHOro TpéxudicHa | PacmosHaBaTh — KBajpaTHBIM — TpEX4YIEH,  YCTaHaBJIMBATb

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

KBaaparusbrii PackiaabiBaTh Ha MHOKHMTENM KBAJPAaTHBIM TPEXWIEH C

TPEX4iIeH HEOTPULIATENIbHBIM JTUCKPUMUHAHTOM IIpU HEOOXOAUMOCTH C

(54) OIIOPOM Ha AITOPUTM ITPaBUIIA.

Aareopaunyeckue | AnreOpamdeckast ApoOb. [lomycTrMble 3HaUEeHUS IEPEMEHHBIX, | 3anuchbIBaTh areOpanyeckue Boipaxkenus. HaxoauTh o6nacth

BbIPasKeHUSI. BXOJILINX B aredpandeckue BolpakeHuss. OCHOBHOE CBOMCTBO | ONIPEAEICHUS PAllMOHAILHOTO BhIPAKEHUS.

Adaredpanyeckass | anreOpanyeckoit 1poou. CokpaiieHue apooeil. BbINOJHATL 4KCIOBBIE NTOACTAHOBKA U BBIYMCJIATH 3HAYCHHE

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

(154) anreOpanyeckux ApoGeil. I[IpeoOpa3zoBanue BbIpakeHuil, | @OpMyJIHPOBATH OCHOBHOE CBOMCTBO alireOpanveckoit 1poou u

cojiepxanux anredbpanyeckue 1poou. NPUMEHSATH €ro I MpeoOpa3oBaHus APOOE.

BbInoHATL AeiicTBUSI ¢ airedOpanyecKuMu ApoOsSMH IpU
HEOOXOIUMOCTH C Hampasisoomed mnomoulsto. IlpuMenarTs
npeoOpa3oBaHus BBIpaXEHUN JUIs pelleHus 3aaad. Beipakath
nepeMeHHble 43 Gopmyn (PU3NYECKUX, TE€OMETPUUYECKHX,
OINUCHIBAIONINX OBITOBBIE CHUTYAIlMM) NPH HEOOXOAUMOCTH C
HaITpaBJISAOIIEH TOMOIIIBIO.

YpaBuenus KBagpatHoe ypaBHenue. HenonHoe kBagpatHoe ypaBHeHue. | Pacmo3HaBaTh KBaJpaTHbIE ypaBHEHUS.

U HEPABEHCTBA. dopmya KOpHER KBaApaTHOIoO ypaBHeHus. Teopema Buema. |3anucbiBaTh (OPMYJy KOpHEH KBaJApaTHOIO YpaBHEHMS;

KBanparnsie Pemenne ypaBHeHuil, cBoasmuxcs K KBagpaTHsIM. [IpocTeiinye | pemiaTb KBaJipaTHble YPAaBHEHUs] — TIOJHbIE M HETOJHbIE (C

YPABHEHHA JIpOOHO-pallMOHATILHBIE YPaBHEHHS. MCIOJIb30BaHUEM CIPAaBOYHON MH(POPMAIUN).

(15 u) Pemenne TekCTOBBIX 3agad ¢ NOMOLIBIO KBaApaTHbIX | [IpoBoauTh mpocTeiilime  WccjeI0BaHMS  KBaJpPaTHBIX
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YpaBHEHUM.

YpaBHEHUM.

Pemiath ypaBHeHuUs1, CBOSIINECS K KBAJPAaTHBIM, C TOMOUIBIO
peoOpa3oBaHUl 1 3aMEHOM IEPEMEHHOM € OMOPOI Ha allTOPUTM
MpaBuIIA.

HabaoaaTts M aHAJIM3MPOBATH CBS3b MEXKIY KOpPHSMHU U
K03 pHLIHEeHTaMU KBAJPAaTHOTO YPaBHEHUSI.

Ilpumensamo meopemy Buema ons peuienus
3a0ay (¢ ucnoivb3oeanuem oopazya).

Pemiath TekcTOBBIE 3aja4M anreOpandyeckuM CIocoOoM:
MEPEXOJIUTh OT CJIOBECHOH (DOPMYIMPOBKH YCIIOBHS 3a7add K
anreOpanveckol MOJAENIH MYTEM COCTaBICHHS YpaBHEHHS (Tpu
HEOOXOUMOCTH C  HAIPaBJISIONICH TIOMOINIBbIO);  peIIaTh
COCTaBIICHHOE YpaBHEHHUE; HHTEPIIPETUPOBATH PE3yIbTaT.
3HAKOMHTHCSI ¢ HICTOPUEH Pa3BUTHSI aITeOpEHIL.

YpaBHeHus JluneitHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMHU, €ro rpaduk,|Pacno3zHaBaTh JUHEHbIC YpaBHEHUS C IBYMsI IEPEMEHHBIMHU.
1 HepaBeHCTBA. IIPUMEPBI PEILICHUS] YPABHEHUH B LIEJIBIX YHUCIIAX. Crponth rpaduku JHMHEHHBIX YpaBHEHHUH, B TOM 4YHCIE
Cucrembl Pemenne cucreM [ByX JHMHEWHBIX YypaBHEHHH C JIByMs |HCHOJB3Ysi LHMQPOBbIe pecypcbl (MpU HEOOXOIUMOCTH C
ypaBHEeHU NEpEMEHHBIMH. [IpUMephl PEIICHUsT CHCTEM HEIMHEHHBIX | OOPON Ha aITOPUTM Y4EOHBIX NEHCTBHMH).
(13 v) YPaBHEHUH C ABYMsI IEPEMEHHBIMH. Pazimmyarhs napajuienbHble U IEpECEKarolUecss IpsMbIe 0 UX
I'pauueckas  unmepnpemayusi  ypaeHenus ¢ O8yMs|yPAaBHEHHSM.
nepemMenHbIMU U CUCIEM YPABHEHUL C O8Y M NepeMEHHbIMU. Pemiate cucremMsl [ByX JIMHEHHBIX YPaBHEHHH C JBYyMs
Pelenne TEKCTOBBIX 3a4a4 C IIOMOLIBIO CUCTEM YPABHEHUMN. [IEPEMEHHBIMU MIOJCTAHOBKOU U CIIOKEHUEM.
Pemare npocreiine CUCTEMBI, B KOTOPBIX OJHO U3 YPaBHEHUU
HE SBJISIETCS JTMHEHHBIM IPU HEOOXOJIMMOCTH € HamlpaBJsIoLIEi
MTOMOLLBO.
Ilpueooums  2pacpuueckyro  unmepnpemayuio  pewieHus
YpaeHeHus ¢ 08YMsi NepeMeHHbLIMU U CUCIEM YPAGHEHUL C 08y M3l
nepemeHHbIMU.
Pemath TekcToBbIE 321a4U AITe0OpPanIeCcKUM CIIOCOOOM.
YpaBHeHnus YucrioBbIE HEPABEHCTBA U UX CBOWCTBA. ®opmyIMpOBaTH CBONCTBA YU CIIOBBIX HEPABEHCTB,

N HEPABCHCTBA.

HepaBeHcTBO ¢ 01HOM nepemMeHHOM. JIMHeTHbIe HepaBEeHCTBaA C

WJUTFOCTPUPOBATH NX HA KOOPAMHATHOM MPSMOM.
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HepaBencrBa OJIHOHN mepeMeHHOW M ux peweHue. CUCTEMBbl JTMHEUHBIX IIpuMeHATH CBOICTBA HEPABEHCTB B XO/I€ PEIICHUS 3a/1a4.
(12 v) HEPaBEHCTB C OJHOW NMEPEMEHHOM U UX pELICHUE. Pemiats, uHEliHBIE HEpPABEHCTBA C OJHOW TIEPEMEHHOM,
N300pakeHne peleHus JMHEHHOTO HEPAaBeHCTBA U X CHUCTEM | U300pakaTh pelIeHne HEPABEHCTBA HA YMCIOBON IPSAMOIA.
Ha YMCJIOBOM MPAMOI. PemaTh cucteMbl TMHEHHBIX HEPABEHCTB, N300pakaTh peIICHUE

CHCTEMBI HEPABEHCTB Ha YHCIOBOM MPSIMOI PH HEOOXOAUMOCTH
C BU3yaJIbHON OMIOPOM.

DyHKIHUH. [Tonstue ¢ynkuuu. O6IacTb ONMpenesNeHUs] U MHOMXKECTBO Hcnoab3oBaTh  QYHKIMOHAJIBHYIO  TEPMHHOJOTMI0O W

OcHoOBHBIE 3HaueHni Gpynkuuu. CriocoOs! 3agaHust QyHKIIHI. CHUMBOJIUKY.

MOHATHS I'padux pynkiun. CpoiictBa QyHKIMH, UX OTOOpakeHHE Ha | BLIMMCJIATH 3HAYeHHs1 QYHKIUH, 3aaHHBIX (opMyinamu (Tpu

(5 9) rpaguxe. HEOOXOJMMOCTH HCIOJIb30BaTh KAJBKYISTOP); COCTABJSATH
Ta0JIMIbI 3HAYeHUH QYHKIHH.
CTpouthb no ToukaM rpadpukn GyHKIIHIA.
OnucepiBaTh CBOICTBAa (YHKINU HA OCHOBE €€ rpauuecKoro
NpEJCTaBICHUsT TMpPU  HEOOXOOUMOCTH C  HaIlpaBJISIOIICH
MTOMOIIBIO.
Hcnonb3oBath  QYHKIMOHAIBHYIO  TEPMHHOJIOTHI0O U
CHMBOJIMKY.
HccaenoBarh mnpumepbl TpaduKOB, OTPAXKAIOUUX peaTbHbIE
npoueccel U siBneHus. IlpuBoauTH NpUMepBI IPOLECCOB U
SIBJICHUH C 3a/laHHBIMU CBOIMCTBaMHU.
Hcnonb30BaTh KOMIBIOTEPHbIE POTPAMMBbI ISl TOCTPOCHHUS
rpaduKoB PYHKIUI U U3ydeHUs UX CBOICTB

DyHKIMH. Yrenne u mnoctpoeHue rpapukoB ¢yHkuui. IIpumeps! | Haxoauts ¢ moMombio rpaguka GyHKIMHA 3HAYCHUE OJTHOU U3

YucJioBbIe rpaduKoB (PYHKIMH, OTpaXKaroIIKUX peabHbIe MPOLECCHI. paccMaTpUBAEMBIX BEIMUYUH 10 3HAYEHUIO APYTOM.

pynxuun DyHKIUH, OIIMCBHIBAIOIINE MIPAMYIO u 00paTHyIO | B HecloXHBIX Clydasx BbIpa:KaTh (GoOpMYJa0i 3aBHCHMOCTH

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

I'paduk pyHKIIUK Y = X2,
Oynkmn y = X2,y = X%,y = x5,y = "; epaguueckoe

peuierue YypasHeHuti U CUCeM YPaeHeHUII.

OnuceiBaTh XapakTep W3MEHEHMS OJHOU
3aBUCUMOCTH OT U3MEHEHUs IPYrou

Pacno3naBarp Buabl wusydaembix ¢yHkiuil. I[lokaspiBaTh
CXeMAaTH4YeCKH II0JOKEHWE Ha KOOPJWHATHOM IIJIOCKOCTH

rpadukoB (yHKIUH BUga: y = X2, y = X3,

BCJIMYHUHBI B
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y= \/)(_’ y = k)_(

Hcnonb3oBars GQyHKIHOHANBHO-TPadUYECKHE
NpeACTABJICHUS ISl PELICHUS U UCCIICIOBAHUS YPABHEHUHN U
CHUCTEM YpaBHEHUM.

I[IpumensTe MudpPoBLIE pecypchl s MOCTPOSHUS TpadUKOB
GbyHKINH.

IloBTOpPEHME
u 00001IeHuE
(6 )

[ToBTOpEHHE OCHOBHBIX MOHATUH M METOAOB KypcoB 7/ u 8

KJIaccoB, 0000IIeHEe 3HAHUH.

IIpumeHsTE CcHOCOOBI  CpaBHEHUS 4YMCEJl, BBIUMCIICHUH,
peoOpa3oBaHU BBIPAKESHUM, PEIICHUS] YPABHEHHIA.
OcyuiecTBAATE CAMOKOHTPOJIb BBIIOJHAECMBIX JEHCTBUM U
CaMONPOBEPKY pe3ysibTaTa BBIYUCICHHUH, MpeoOpa3oBaHUiA,
MOCTPOCHUH.

Pemiate 3agauM M3 peaJibHOM KHU3HHM, TNPHUMEHSATH
MaTeMaTUYeCKUe 3HAHUS Uil pelIeHHs 3adad U3 JApYyrux
MIPEAMETOB.

Pemiath TeKcTOBBIE 321a4H, CPABHUBATH, BHIOMPATH CIIOCOOBI
pelieHus 3a1a4u.

9 kmacc (#e menee 102 u)

HazBanue
pasnaesa (TemMbl)
Kypca (4uciio

OcHoBHOE coepiKaHue

OcHoBHbBIE BUIbI €ATEJIbHOCTH 06yqa101unxcn

4acoB)
YUucaa u PannonaneHble uucna, uppayuonanvHvle uucia, KoHeunvie u|Pa3BuBaTh mpeacTaBJIeHHUsl O YHCIaX: OT MHOXECTBA
BBIYMCJICHHS. beckoneunvie oecamuunble opoou. MHmnooicecmeso | HATypadbHBIX YHUCENT IO MHOXKECTBA JICHCTBUTEIHHBIX YHCEI.
JleficTBUTEIbHBIE | Oelicmeumenvublx — yucen,  Oelicmeumenvhvlie yucia Kax|(O3HAKOMHTbCH c BO3MOKHOCTBIO MpeICTaBICHUS
ypcaa beckoHeuHvle decamuunvle Opoou. Bzaumno oOHo3HaAUHOE JNEHCTBUTENLHOTO YHCIa KaK OECKOHEUHOW JECATUYHON JIpoOH,
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(9 uv) coomeemcmeue Mexicoy MHONCECMBOM OetiCMEUmMenbHbIX Yucesl | IPUMEHATb JISCATHYHBIE NPUONMKEHHUS pAlMOHATBHBIX H
U MHOICECMBOM MOYEK KOOPOUHAMHOU NPAMOU. MPPALMOHAIIBHBIX YHCEN.
Cpasnenue  OelicmeumenvbHvlX — uucel,  apugpmemuyeckue|3anucvléams, cpasnueamsy u ynopaoouueamao
oeticmeust ¢ 0eticmeumenbHbIMU YUCTAMU. OeticmeumenvHvle YUCca.
[TpubnmxEHHOE 3HAaYEHUE BETMYMHBI, TOYHOCTh IPUOIDKEHUS. | BLINOJIHATB, codeTas YCTHbIE M I[HCHBMCHHBIC TPUEMBI,
Oxpyrnenne wuucen. Ilpukniaka ©  OLEHKAa pPE3ylabTaToOB|apuMeTHUYecKHe [eCTBHA C pPALUOHAIBHBIMH YHCIAMHU;
BBIUHCIICHU. HAXOAMTh 3HAYCHUS CTENEHEH C LEeNbIMU IOKa3aTelIMU U
KOPHEW; BBIYMCJIATH 3HAYCHHS] YUCIIOBBIX BBIPAKCHUM.
ITosryunTs mnpeacTraBjieHHe O 3HAYUMOCTU JIEHCTBUTENIBHBIX
qucell B IPAKTUYECKOM IEATEIBHOCTH YEI0BEKa.
AHaJIM3MPOBATh U JeJIaTh BbIBOABI (IOCJI€ COBMECTHOIO
aHaJIM3a) O TOYHOCTU MNPUOJIMKEHHS AEHCTBUTEIBHOIO 4HCIa
IIPY PELICHUN 3aay.
OxkpyriasiTh JEMCTBUTEIbHBIE YMCIIA, BBHINOJIHATH NPUKHAKY
pe3ynbpTaTa  BBIYHMCICHHUW, OLEHKY 3HAYEHWHW  YHCIOBBIX
BBIPXKEHUM.
3HAKOMUTHCA C UCTOPUEH PA3BUTHS MAaTEeMATHKH.
YpaBHeHus JInneitHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOISIIUXCS K OcBanBaTh, 3allOMMHATL W NPUMEHATH TIpaduyecKue
U HepaBeHCTBA. JMHENHBIM. MeTOAbI IIPU PELICHUM YpPAaBHEHUM, HEPABEHCTB U HUX CUCTEM
YpaBHeHust KBanpatHoe ypaBHeHue. PeleHue ypaBHeHMiH, CBOASIIMXCS |(IpU HEOOXOAMMOCTH C ONOPOM Ha QJIrOPUTM Y4eOHBIX
¢ OJIHOI K KBaJpaTHbIM. bUKBapaTHBIE ypaBHEHUS. JeNCTBUN).
nepeMeHHOH Ilpumepvr  pewenus ypasHenuii mpemveu u uemeépmoti | PacmosHaBaTth 1eble U APOOHbIE YpaBHEHHUS.
(14 v) cmenenel pasnodceHuem Ha MHONCUMENU. Pemath JiMHeliHbIe W KBaJApaTHbIe YPABHEHHS, YPAaBHEHUS,
Pemenue npoOHO-paliMoOHaIbHBIX YPAaBHEHHH. CBOASIIMECS K HHUM, TMpOCTeHIIne ApOOHO-pallMOHATILHBIC
Pemenne TekcToBBIX 3a7au aJireOpanyeckuM METOI0M. YpaBHEHHS.
IIpennaraTs BO3MOXXHBIE CIIOCOOBI PEIICHUs TEKCTOBBIX 3ajady,
o0cy:ka1aTb MX M PpelaTb TEKCTOBblE 3aJauyd pa3HbIMHU
crocobamu.
3HAKOMHTBCS ¢ HCTOPUEH Pa3BUTHS MAaTEMaTHKU
YpaBHeHus JluneitHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €ro rpaguk. | (OcBauBaTh M MPUMEHSITh PUEMBI PEIICHUS CUCTEMBI JIBYX

N HEPABCHCTBA.

Cucrema IByX TUHEHHBIX YPaBHEHUH C JBYMsI IEPEMEHHBIMU U

JIMHEUHBIX ypaBHeHI/IfI C IBYMs NIECPEMCHHBIMU U CUCTEMBI JIBYX
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CucreMbl

eé peuieHue. Pemenue cucrteM IByX ypaBHEHMi, OJHO U3

YpPaBHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBJSCTCS JIMHEHHBIM

YPaBHeHUi KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU CTEIEHH. (o BU3yaJIbHOM oTIOpe).
(14 g) ['padmyeckas HHTEpIpETALIUSI CUCTEMBl YPABHEHUH C IBYMSI Hcnoan3oBath (QyHKIMOHATBEHO-TpaQUUECKUE TPEICTABICHUS
[IEPEMEHHBIMHU. JUTS pellieHUsl M MccileI0BAHUSI YPABHEHUI U CHCTEM.
Pemenne TekcToBBIX 3a7ja4 aJIreOpandeckium CriocoOOM. AHAJIM3MPOBATH TEKCTHI 32124, pelIaTh UX alreOpandecKum
CrocoO0M: MepexXoaUuTh OT CJIOBECHON (OPMYITUPOBKH YCIOBUS
3a7jauu K anreOpanyeckoi MOJICNIM MyTEM COCTABICHHS CHUCTEMBI
YpaBHEHHUI; pellaThb COCTaBICHHYIO CHCTEMY YpaBHEHUI;
HHTEPNPETHPOBATH PE3YJIbTAT.
3HAKOMUTBCS ¢ UCTOPUEH Pa3BUTUS MATEMATHKHU
YpaBHeHnust YucnoBble HEPABEHCTBA U UX CBOMCTRBA. Yurarh, 3anucbiBaTh, MOHHUMATb, WHTEPNPETHPOBATH
U HepaBeHCTBA. Jlunelinble HEPABEHCTBA C OJIHOM NMEPEMEHHOM U MX PEIICHHE. |HEPaBEHCTBA; UCIIOIB30BaTh CHMBOJIIUKY U TEPMUHOJIOTHIO.
HepaBencrBa CucreMbl JTMHEMHBIX HEPABEHCTB C OJHOW MEPEMEHHON U uX | BbIMOaHATH mpeoOpa3oBaHs HEPABEHCTB, HCMOJIB30BATH IS
(16 4) pelieHue. npeoOpa30BaHMs CBOWCTBA YMCIOBBIX HEPABEHCTB.
KBaapaTHble HEPaBEHCTBA U UX PEIICHUE. Pacno3HaBaTh nTUHEIHbBIC U KBaIpaTHbIC HEPABEHCTBRA.
I'paguueckas uHTeprnperanuss HEpaBEHCTB U  cHUcTeM |Pemiath  JMHEHHBIE HEPAaBEHCTBA, CHUCTEMbI  JIMHEHHBIX
HEPaBEHCTB C JBYMS IEPEMEHHBIMHU. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKJIFOYAIOITUX KBAJIpaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYAKAATh MTOJIYYCHHBIE PEIICHUS.
N300paxkath perieHne HEPABEHCTBA M CUCTEMBI HEPABEHCTB Ha
YUCJIOBOM TNPSIMOM, 3alMCBIBATH pPEHIEHUE C TOMOIIbIO
CHUMBOJIOB.
Pemath kBajpaTHbIE HEPABEHCTBA, HCIONB3Ys I'paduyecKkue
MIPEJICTaBICHHUS.
OcBanBaTh W NPHMEHATH HEPABEHCTBA I[PU PELIECHUU
Pa3IMYHBIX 3a/1a4, B TOM YHUCJIE MPAKTHKO-OPUEHTUPOBAHHBIX.
DOyHKINHU KBangpatnunas ¢ynkuus, e€ rpadux u cpoiictBa. [lapabona, | Pacmo3HaBaTh BUIBI M3y4aeMbIX (YHKINH; HILTIOCTPHPOBATH
(16 ) KOOPJIMHATHI BEPIIMHBI TApadO0IIbl, 0Cb CHMMETPHH Mapadobl. |cXeMaTHYeCKH, OOBSICHATh PACIOJIOXKEHWE Ha KOOPIWHATHOM

Crenennble GyHKIMU C HATYPAITLHBIMH TIOKA3aTENAMHU 2 U 3, UX
rpauKy ¥ CBONCTBA.
I'paduxu dyrkumii: y =kx,y = kx + b,,y = ax’,y = ac,y

:\/x_,y :k;

TUIOCKOCTH rpaduKkoB pyHKIwmid Bupa:y = kx,y = kx + b,,y =

ax’, y = ad,

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

OIMCHIBATh X CBOWMCTBA.
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Pacno3naBaTh KBagpaTHUHYIO (QYHKIHIO 11O hopMmyIIe.
I[IpuBoanTs, mNpPUMeEpPbI KBAaJIPATUYHBIX 33aBHCUMOCTEH U3
peanbHOM KU3HHU, (PU3HKH, TEOMETPHH.

BoissBAATH 1 00001aTh 0COOEHHOCTH TpaduKa KBaJAPaTUIHON
dyukimm Yy = ax® + bx + C (IpH HEOBXOMMMOCTH C
HAIPAaBJIAIOIIEH TOMOIIBIO).

CTpouTh 1 H300pakKaTh CXeMATHYECKH IPaPUKH KBaJAPATUIHBIX
byHKIMHA, 3a7aHHBIX GopMysiamu Bugay = ax’,y = ax® + g,y
= ax + p)? y = ax + bx + c (upu HEOBXOAUMOCTH ¢
BU3yaJIbHOW OTIOPOi).

AHAJTU3WPOBATH U MPUMEHSITh CBOHCTBA N3YUCHHBIX (DYHKIIHIA
JUIA WX TOCTPOEHUS, B TOM YHCIE C IMOMOIIBIO HHU(POBBIX
pecypcoB.

YuciaoBble
noCJIe0BaTEeIbHOC
™

(15 4)

[ToHsATHE YK CTIOBOI NOCIEN0BATEIBLHOCTH.

3aaHue IOCJIE0BATEIbHOCTH PEKYPPEHTHOU (opMysioil u
dopmynoii N-ro uieHa.

Apudmerndeckas u reomerpudeckas nporpeccun. Dopmyisl N-
ro 4jeHa apu(MeTHUecKOl M TeoMEeTpHUYECKOW Mporpeccuil,
CYMMBI IIEPBBIX N UJIEHOB.

H3z006pasicenue unenos apugpmemuueckou u ceomempuyecKoll
npocpeccuii moYKamu Ha KOOPOUHAMHOU NIOCKOCTU.
Jlunetinvlii u SKCNOHEHYUATILHBLL POCHI.

Crnooicrvie npoyenmul.

OcBauBath n NPUMEHATDb WHICKCHBIC O603H3,'—ICHI/I$I, CTPOUTDH
pe€ueBbi€ BbICKa3bIBaHUSl C HCIIOJbB30BAHUECM TCPMUHOJIOIUH,
CBSI3aHHOH C MOHITHEM IIOCICIOBATCILHOCTH.

AHaJII/I3I/Ip0BaTb (I)OpMy.]'Iy N-ro 4JjieHa nocjJaea0BaTCIbHOCTU UIIN

PEKYPPEHTHYIO bopmyny " BbIYMCJIATH YJICHBI
MOCNEeAOBAaTeNbHOCTEH,  3aJaHHBIX  ATHUMH  (popMyramH.
YcranaBiamBatb 3aKOHOMEPHOCTh B MTOCTPOCHUH

MIOCJIEIOBATEIbHOCTH, €CJIM BBIIKCAHBl IEPBbIE HECKOJIBKO €&
YJICHOB.

Pacno3snaBath  apupMEeTHUYECKYlO M T'€OMETPHUYECKYIO
IIPOTPECCUU NIPH Pa3HBIX CIOCO0AX 3aaHMsL.

Pemars 3azaun ¢ wucnoiab3oBaHMEeM (opMyn N-ro wieHa
apu(mMeTnyeckol U TeOMEeTPUYECKON MNpOorpeccuii, CyMMBbI
MEePBBIX N YIEHOB C OMOPON Ha CIIPABOYHYIO MH(POPMAIHIO.
H3zobparcamy  unenvr nocredogamenvHOCmu  MOYKAMU — HA
KOOPOUHAMHOU NIIOCKOCMU.

PaccmaTpuBaTth NpuMepsbl NPOLECCOB U SABJICHUN U3 peaIbHON
KU3HU, WUIIOCTPUPYIOLIME H3MEHEHHEe B apu(pMeTHYecKon
IIPOTrPECCUH, B TEOMETPUUECKOI MPOrPECCUH; U300pajicams
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coomeemcmayouue 3a8UCUMOCU 2pAPuUYecKu.

Pemats mnpocreiiliume 3agauM, CBS3aHHBIE C YHUCIOBBIMH
MOCJIEIOBATEIBHOCTAMU, B TOM YHCJIE 33/Ja4d U3 peajbHOU
JKU3HM € UCIOJB30BAaHUEM  IMPPOBBIX  TEXHOJOTHIMA
(37IEKTPOHHBIX TaOHII, TPAPUIECKOTO KAIBKYJIATOPA U T.I1.).
Pewamv 3a0auu Ha Cl0dICHbIE NPOYEHMDBL, 8 MOM YUCTe 3A0ayu
U3 peanbHoU NPAKMUKU (C UCNONb308AHUEM KATbKYIAMOPA).
3HAKOMHTHCS ¢ MCTOPUE Pa3BUTHS MATEMATHKH.

IHoBTOpEHME,
00001mIEHME,

CUCTEMaTHU3anusda

3Hanm“41

(18 u)

Yucina M BbIYMCICHMA (3alUCbh, CpaBHEHHUE, JEHCTBUS C
JEHCTBUTENbHBIMU YKCIAMM, YHUCIIOBas MpsiMas; MPOLEHTHI,
OTHONICHHUSI, IPOMOPIINH; OKPYIJIEHUE, IPUOINKEHHE, OLICHKA;
pelleHne TeKCTOBBIX 3a/1a4 apu(METHIECKIM CIIOCOOOM).

Auaredpanvyeckue BbIPaKEHHU S (mpeoOpa3oBaHue
anreOpandecKuX BhIPAXKEHUH, JONYCTHMbIC 3HAYCHHUS).
@OyHknuU (TOCTPOSHHE, CBOWCTBA W3YYEHHBIX (DYHKIIHIA;
rpaduveckoe pereHre ypaBHEeHHI U UX CHCTEM).

OnepupoBarbs NOHATHAMH. MHOXECTBO, IIOJMHOKECTBO,
olepalyy HaJl MHOXKECTBAaMH; MCI0JIb30BaTh rpaduyeckoe
IIPEACTABJICHUE MHOXKECTB ISl OIMCAHUS PEAJIbHBIX IIPOLIECCOB U
SBJICHUH, IIPU PEIIEHUH 33]a4 U3 APYrHX y4eOHBIX PEIMETOB.
AKTYaJIM3MpPOBAaTh TEPMHHOJIOTHIO H OCHOBHbIE 1€l CTBHUS,
CBSI3aHHBIC ¢ YMCJIAMH. HATYypaJIbHOE YHCIIO0, IPOCTOE U
COCTaBHOE 4YHCla, JEIMMOCTb HATypalbHBIX YMCEN, NPU3HAKU
JIETUMOCTH, 11€J0€ YHCII0, MOAYNb YHUCiia, OOBIKHOBEHHAs U
JeCATUYHAs APOOH, CTAHJAPTHBIA BHUJ YMCIA, apUPMETHICCKUN
KBaJPaTHBIN KOPECHb.
BeInoHATS JeiicTBUS, CPABHUBATH U YIIOPSAA0YUBATH YHCIIA,
MPEACTABISATh YHCIA Ha KOOPAMHATHOM IPSMOM, OKPYIJIATH
YHUCJIa; BBINOJHATL NPHUKHAKY M OLEHKY pe3yibrara
BBIYMCIICHUM.
Pemath TexkcroBblie 3a1a4M apuGMETHIECKUM CIIOCOOOM.
PemaTe npakTu4yeckue 3aa4u, CoAepKallue MPOLEHTHI, J0JIU,
YacTH, BBIPAXKAKOLIUE 3aBUCUMOCTH: CKOPOCTb — BpPEMsI —
paccrosiHue, 1l€Ha — KOJUYECTBO — CTOMMOCTh, OOBEM
paboThl — BpeMsi — MPOU3BOAUTEIBLHOCTD TPYAQ.
Pa30uparthb peanbHble )KU3HEHHBIE CUTYyallud, (P)OPMYITHPOBATH
UX Ha S3bIKC MATEMaTHK{, HAXOAMThL pEIICHUE, NPUMEHS
MaTeMaTHYEeCKHUI anmnapar, HHTEePIpPeTHPOBaTh PE3yJIbTAT
OnepupoBarb NOHATHSIMHU. CTENEHb C LENBIM IIOKA3aTENIEM,
apu(METHYECKUI KBaJpaTHBI KOpeHb, MHOTOUJIEH,
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anredpandeckas ApoOb, TOXKIECTBO.

BbINOHATL OCHOBHBIC [JCHCTBHUSA. BBIIOIHATH PAcdETHl 110
dbopMynaM, mpeoOpa3OBBIBAThH IIENbIE, JPOOHO-pAITMOHATILHBIC
BBIDQKEHUSI U  BBIPAKEHHS C KOPHSIMH, pEalU30BbIBATH
pas3oKeHue MHOTOWICHa Ha MHOXHUTEIH, B TOM YHCIE C
UCMOJIb30BaHUEM (OpPMyN pPa3HOCTH KBAJIpaToB M KBajpara
CYMMBI M Pa3HOCTH (C OIMOPO Ha CIPABOYHYIO MH(POPMALHUIO);
HaXOJUTh JIOIYCTHMBblIE 3HAYEHUs IEPEMEHHBIX I JPOOHO-
palMOHAIBHBIX BBIPAKEHUN, KOPHEH.

MopaeaupoBath ¢ MOMOILBIO (OPMYN pealbHble MPOLECCH U
SIBTICHHUSL.

OnepupoBarb noHATUAME: GYHKIMS, rpaduk QyHKUNUU, HYIH
(GyHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, IPOMEXKYTKH
BO3pacTaHus, YObIBaHHS, HANOOJIbIIEE U HAMMEHBIIIEE 3HAUCHHS
(GyHKIHIH.

AHaTU3MPOBATh, CPABHUBATH, 00CYKIATh CBOICTBA (D YHKIIHIA,
CTPOHUTH UX TpaduKH.

OnepupoBaTh NOHATHSIMHU. TIpPsIMas TPOIOPIHOHAILHOCTS,
oOpaTHass  NPONOPLUUOHAIBHOCTb,  JIMHEHHas  (yHKUHMA,
KBaJpaTH4Has GyHKLUs, napaboia, runepooa.

Hcnoab30BaTh rpadpuKu /s OTpeieieHus! CBOMCTB, MPOIECCOB
M 3aBUCUMOCTEH, JUId pemeHus 3ajad M3 APYrHX Y4eOHBIX
NPEIMETOB M pealbHOW KHU3HH, MOAEJIHUPOBATH C TOMOIIbIO
rpaMKOB peajbHbIe MPOLECCHI U SBICHHUS.

Boipazkath ¢opMyJIaMH 3aBUCUMOCTH MEX/1y BETMUUHAMU.

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

7 kaacc (He MeHee 68 u)

Ha3zBanmue
pasnea (TeMbl)

OcHoBHOe cofepsKaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4YAKIIHUXCS
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Kypca (44cjio

4acoB)
Ipocreiimmue [Ipocreiimme reomeTpuyeckie 0OBEKTHI: TOUKH, MPSIMbIE, Ty4d | POpMYJIHPOBATH OCHOBHbBIC MOHSTHS U OTIPEICICHUS.
reoMeTpuyecKkue | U yribl, MHOTOYTOJIbHUK, IOMAaHAs. Pacno3zHaBath  M3y4yeHHBIE  TeoMeTpuUyeckue  QUrypsi,
durypsi CMEXHBIC U BEPTUKAILHBIC YTJIbL. onmpeeNATh WX B3aUMHOE PACIOJOKEHUE, BBIMOJIHITH
U MX CBOMCTBA. Pabora ¢ npocreiiimymMu yeprexamu. 4epTEX MO YCIOBUIO 33Ja4M (C MCIOJB30BAHUEM CMBICIOBOM
N3mepenue W3mepeHne JMHEWHBIX W YIJIOBBIX BEIWYHMH, BBIYHCICHHE |OMOPbI: HABOJSIIME BOIPOCHI W/WIM alFOPUTMa Y4EOHBIX
reOMeTPHYECKHX |OTPE3KOB U YIJIOB. JENCTBUN).
BeJIHYHUH [lepumerp wu  miowaab  ¢uryp, cocraBieHHbIX  u3|IIpoBoaMTH MpocTeiiiiye NOCTPOSHUS ¢ TOMOIIBIO ITUPKYIIS U
(14 u) MPSIMOYTOJILHUKOB. JIUHEHKH.
N3MepsATH IMHEHHBIC U YTJIOBBIC BETMUYNHBI TCOMETPUUYSCKUX U
IPAKTUYECKUX OOBEKTOB.
OnpenenssiTb «Ha TIa3» pa3Mepbl PEATbHBIX OOBCKTOB,
NMPOBOJIUTH IPyOYIO OIIEHKY UX Pa3MEPOB.
Pemiath 3amaun Ha BBIYMCIICHHUE JUIMH OTPE3KOB U BEIUYHH
YTJIOB.
Pemathb 3a1aun Ha B3aMMHOE PACIOJIOKEHUE T€OMETPUUECKUX
dburyp.
IIpoBoauTh KIacCUPUKALUIO YTTIOB, BBIYMCAATH JTUHEHHBIC U
VIJIOBBIC BEIUYHMHBI, MPOBOJAUTH HECJI0KHbIE HEOOXOIUMBIC
JTIOKa3aTeNbHbBIE PACCYKIACHHUS.
3HAKOMUTBHCS C UICTOPHUEH pa3BUTHA reOMeTPHUH.
TpeyroabHuKH [TonsiTue O  paBHBIX TpEYroJbHUKaX M  IepBUYHBIC | Pacmo3HaBaTh mapbl pPaBHBIX TPEYrOJHHUKOB HAa TOTOBBIX
(22 ) MPEJICTaBICHUS] O PaBHBIX (KOHTPYIHTHBIX) (urypax. Tpu |depTexkax (c ykazaHHEM MPHU3HAKOB) MPH HEOOXOIUMOCTU C

IpU3HAKa PaBEHCTBA TPEYTOJIbLHUKOB.
[Ipu3Haku  paBeHCTBA  NPSIMOYTOJBHBIX  TPEYTrOJIbHUKOB.
CBOICTBO MeIMaHbI PSMOYTOJIBHOTO TPEYTOJIbHHUKA.
PaBHOOEpEeHHBIE U pABHOCTOPOHHME TPEYroJdbHUKU. [Ipr3Haku
U CBOICTBa paBHOOEAPEHHOTO TPEYTOJIbHUKA.

[TpoTuB Oonbliell CTOPOHBI TPEYrOJbHUKA JIEKHUT OOJbIIUI

YT OJL

BHU3yaJIbHOW OTIOPOH.

BbiBoauTh  cneactBust  (PaBEHCTB  COOTBETCTBYIOLIUX
AJIEMEHTOB) U3 PAaBEHCTB TPEYTOJIbHUKOB.

®opMyIMpOBATH oTpeeNeHus: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, IPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MeAMaHbl TPEYroJibHUKA; CEPEMHHOIO MepHeHANKYIspa
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[Ipocreliline HeEpaBeHCTBA B T'€OMETPHMU.
mpeyeonvHuxka. Hepasencmeo nomamnou.

[IpsAMOYTOJIbHBII TPEYTrONLHUK ¢ YrioM B 30°,
[IepBble MOHATHSA O JOKA3aTEIbCTBAX B TEOMETPHUHU.

Hepasencmeo

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

®@opmyaupoBaTh CBOWCTBA W NPU3HAKA PABHOOEIPEHHOTO
TPEyroJIbHUKA.

CTpouThb 4epTeKH, pemaTh 3a1a4M C TOMOIIbI HAXOXKACHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumensTs MIpU3HAKU paBeHCTBa IIPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB B 3azadax (C HMCIOJIb30BAaHHUEM CMBICIOBOMI
ONOPBI: HABOJIME BOMNPOCH M/WIM AIrOpUTMa Y4eOHBIX
JIEUCTBHI).

Hcnoab3oBate 1UGPOBBIE pecypchl AJdsl  HCCIAeJOBAHUSA
CBOWCTB M3y4aeMbIX QUTYP.

3HAKOMHTBCS € MCTOPUEH Pa3BUTHS FEOMETPHH.

IMapanienbHble [TapannensHele mpsMbele, uX cBoicTBa. Hakpect nexamue, | @OopMyJMpoBaTh MOHSITHE  MapajUIEIbHBIX  NPSAMBIX,
npsAiMble, CyMMa COOTBETCTBEHHBIE M OJJHOCTOPOHHUE YIJIbI (0Opa30BaHHBIE IIPU | HAXOAUTH IPAKTHUECKUE TPUMEPHI.
yIJ10B HepeceyeHH MapauieNbHbIX MPSAMBIX CEKYILEH ). M3y4yaTh cBoiicTBa yrioB, 0Opa30BaHHBIX MpPU NEPECEUCHUU
TPeyroJibHUKa [lpu3Hak mapaJIeNpHOCTH  HPSMBIX  4Y€pe3  PaBEHCTBO |[1apaUIEbHBIX IPSAMBIX CEKYyILEH
(14 9) PacCTOSTHUM OT TOYEK OJHOM MPAMOM O BTOPOH NPSAMOM. IIposoauTs ao0Ka3areqbcTBa. DOPMYJIHPOBATE TeopemMy
CyMMa yriioB TpEYroiabHUKA U MHOTOYTOJIbHUKA. NapajyIeIbHOCTH  JIBYX TPSAMBIX C  IIOMOILIBIO  YIJIOB,
BHeninue yriel TpeyrojabHUKa 00pa30BaHHBIX MPU TEPECEYEHUH OTUX NPAMBIX TpPETheH
IPSAMOM.
BbIyuciasiTh CyMMy yIJIOB TPEYroJdbHUKA U MHOTOYTOJIbHHKA.
Haxonuth uucinoBble W OyKBEHHbIE 3HA4YEHHUS YIJIOB B
reOMETPUUYECKUX 3a7jadaX C UCIIOIB30BAaHUEM TEOPEM O CyMMeE
YIJIOB TPEYroJdbHUKA U MHOTOYTOJIbHHKA.
3HAKOMHUTBCH C HCTOPUEH PA3BUTHA TEOMETPHH.
OxpyKHOCTH OKpy»XHOCTb, XOp/bl U TUAMETPHI, UX cBoWcTBa. KacatenbHas k| @opMyJIMpoOBaThL  ONpedeJeHUsl.  OKPYXXHOCTH,  XOpPJIbI,
H KpYT. OKpykHOCTU. OKpYy>KHOCTb, BIMCaHHass B Yroi. [lowamue o|nuamerpa M KacaTeNbHOW K OKpyxHocTu. M3ydarh ux
I'eomerpuueckue |/ 'MT, npumenenue 6 3adauax. buccekmpuca u cepeounHblii|CBONCTBA, TPU3HAKH, CTPOUTDH YEPTEKH.
MOCTPOCHHA nepneHouKyap KaKk 2eomempuieckue Mecma mouex. HccaenoBarp, B TOM 4HCIIE HCNOB3YS HHU(POBLIE peCypChl:
(14 ) OKpyXHOCTb, OINMCAaHHAs OKOJO TPEYrojibHUKA. BrimcaHHas B | OKPYKHOCTb, BIIMCAHHYIO B yroll; LEHTP OKpPYKHOCTH,
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TPEYTrOJIbHUK OKPY>KHOCTb.
Ilpocmetiwue 3a0auu na nocmpoerue.

BIIMCAHHOM B YTOJI; PABEHCTBO OTPE3KOB KaCaTEIbHBIX
Hcnonvzoeamv memoo ['MT onn doxazamenvcmea meopem o
nepeceuenuy OUCCEKMPUC Yello8 MPeY2ONbHUKA U CepeOUHHbIX
NEepneHOUKyIApo8 K CMOPOHAM MPEY2ONbHUKA C HOMOUBIO
I'MT.

OBiageBartb NOHATHSIMH  BIMCAHHOM M ONMCAHHOM
OKPYXHOCTEH  TpEYroJbHUKA, HAXOAUTh ILEHTPHl 3TUX
OKPYKHOCTEH C OIIOPOX Ha aIrOPUTM IIPABUIIA.

Pemiate OCHOBHBIE 3aJa4M HA IMOCTPOEHME: yIjia, PaBHOIO
JTAHHOMY; CEpEIMHHOI0 NEPIEHAMUKYJSApa JAHHOIO OTPE3Ka;
IpsAMOM,  NPOXOIAIIEH  4epe3  JAaHHYI  TOYKY U
NEPIEeHIUKYJIAPHON TaHHOW MpsIMON; OMCCEKTPUCHI JAHHOIO
yrja; TPEyroJbHUKOB [0 pPa3jJu4yHbIM 3JE€MEHTaM Ipu
HEO0OXOIMMOCTH C HaIlpaBJIAIOIIEH TOMOIIIBIO.

3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS FEOMETPHH.

IHoBTOpEHME,
00001IEHNE
3HAHUH

(49)

[ToBTOpenue u 0000IIEHNE OCHOBHBIX IMOHATHH W METOIOB
Kypca 7 Kiacca.

PemaTthb 3agaun Ha IMOBTOPCHHUEC, HIINIIOCTPHUPYIOMIUC CBA3U
MCKAY pa3JIMYHBIMHA YaCTAMH KypcCa.

8 kiacc (He MeHee 68 u)

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

OcHoBHOe coepkaHue

OcHoOBHBIE BU/IbI 1eITEJIbHOCTH 00Y4YAKIIHUXCS

YeTpIpEXyroJibHUK
n

Hapannenor paMM, €TO0 INPU3HAKU U cBoiicTBa. YacTHbIE crydan
Hux

napajjiesorpaMMoB  (TIPSIMOYTOJIBHUK, poMO, KBajpar),

N300pakaTh M HAXOAUTH Ha YEPTEKAX YETHIPEXYTOJIbHUKU
pa3HbIX BUJOB U UX DJIEMEHTHI.
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(12 9)

npu3HaKku 1 cBoiictBa. Tpanenus. PaBHOOOKast U IpsAMOYTOJIbHAS
TpAaIeLHnH.
Yoeoenue meouanvi. Llenmpanvnas cummempus

®opmyIupoBaTh omnpeseJieHUsI: napasuienorpamma,
NpsSMOYTOJIbHUKA, poMOa, KBajpara, Tparenuy, paBHOOOKON
Tpanenuy, IpsSMOYTroJIbHON TPareIHH.

Hcnoab30BaTh NPH  pellleHUH MNPOCTeiux  3aaa4
NPU3HAKH U CBOMCTBA: MapajiesiorpaMMa, MpsiMOYroJIbHUKA,
pomba, KBaapara, Tpamelud, paBHOOOKOH Tpamenuw,
IPSMOYTOJIBHOM Tpanenuy.

I[IpuMeHATH MeTOA YIBOCHUS MEIHaHBl TPEYrOJBHUKA C
OIIOpOH Ha aJITOPUTM IIPaBHJIA.

Hcnonb3oBaTs 1UQPOBBIE PECypchl JUIS  HCCIEIOBAHUS
CBOWCTB M3y4aeMbIX QUTYp.

3HaKOMUTbBCA C UCTOPHEN Pa3BUTHA IreOMeTPHM.

Teopema PaJieca
U Teopema o
NPONOPUHOHATbH
bIX OTpe3Kax,
1no/100HbIE
TPEYTroJbHUKH
(15 4)

Teopema Daneca u meopema 0 NPONOPYUOHATLHLIX OMPEIKAX.
Cpennsist muHUs TpeyroibHUKa. Tpamnenus, e€ cpeaHsist TUHUS.
Ilponopyuonanvnvie  ompesku, nNOCMpoOeHUe  YemeEPMoco
NPONOPYUOHANLHO20 OMPE3KA.

Ceoticmea yenmpa macc 8 mpey2oivbHuKe.
IlooobHbie  mpeyeonbHUKU. Tpu  npusnaxa
mpeyeonvhukos. IIpakTnyeckoe NpruMeHEHHUE.

nooobus

IIpoBoaMTH MOCTPOEHHS C OMOLIBIO HUPKYJIA U JINHEUKH C
ucnosbp3oBaHue  teopeMbl  Qajeca U TEOpeMBl O
IIPONOPLUMOHAIBHBIX ~ OTpPEe3KaX, CTPOMTh  YETBEPTHIU
IIPONOPLUOHANIBHBIM OTPE30K C ONOpPOH Ha 3PUTENBHYIO
HaIJISIIHOCTb.

Haxoauth 10700HbIE TPEYTOJIBHUKY HA TOTOBBIX YepTexkax
yKa3aHHUEM COOTBETCTBYIOIIMX MPU3HAKOB MOJN00US MpH
HEOOXOMMOCTH C BU3YyaJIbHOU OMOPOH.

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

IIpoBoauTh 10Ka3aTEJBCTBA C MCIIOJb30BAaHUEM IPU3HAKOB
000U HECIIOKHBIX T'€OMETPHUYECKUX 3ajlad ¢ OMOpod Ha
aJITOPUTM y4eOHBIX JIeHCTBHMA.

IIpumeHsiTh  TOJNyYEeHHblE  3HaHWS  [PU  PEIICHUU
F€OMETPUUYECKUX U MPAKTUYECKUX 3a7a4 IPU HEOOXOIMMOCTH
C HAIIPABJIAIOLIEN TOMOIIBIO.

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

U MHOTOYT0JIbHBIX
¢uryp. Ilnomaan
noo00HbIX (uryp
(14 v)

[TonsiTrie 06 00IIEH TEeOpUU TUTOIIAIH.

®dopMynbl IS IUIOMIAA  TPEYroJbHHUKA, TMapajuiesiorpaMMa.
OmHoweHue niowaoei mpeyeorbHUK08 ¢ 0OWUM OCHOBAHUEM
unu obwetl 8bICOMOIL.

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

[Tnomanu ¢puryp Ha kineTyaToit Oymare.

[Tnomanu momo6ubIx Guryp. Beraucnenue miomanei. 3agadu ¢
MPAKTUYECKUM COJiepKaHueM. Pewenue 3adau ¢ nomouvio
Memooa 6CnoMo2amesibHouU Niouaou.

OBjajeBaTh NEPBUYHBIMH MPeEACTABJIEHUSAMH 00 oOmIeH

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

[TpumensaTs  ¢opMmynbl  IUIOMIAAM  HapajlIesIorpaMMa,
TPEyroJbHUKA, Tpaleluu C OHNOpPOH Ha CIPAaBOYHYIO
UH(OPMALIHIO.

I[IpumeHsTH bopmybl TUTOIIATH BBIITYKJIOTO

YETBIPEXYTOJbHUKA YEPEe3 AUAarOHaIu U YroJl MEKIy HUMU C
OTIOPOY Ha CIPABOYHYIO WH(OPMAIIHIO.

Haxoauth 1uomaan ¢uryp, n300pakEHHBIX Ha KJIETYATOU
Oymare, HCII0JIb30BaTh Pa30UEHUE HA YACTH U JOCTPOEHHUE.
Pa30ouparh npuMepsl UCIOIb30BaHUSA BCIIOMOTaTEIbHON
IJIOIIAIH ISl pELIEHUSI TEOMETPUYECKUX 3a/1a4.

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

BoruncasTe 1011 pa3inuHbIX MHOTOYTOJIBHBIX QUTYP.
Pemate 3a1a4u Ha IUIOIA(b C IPAKTUYECKUM COACPKAHUEM
II0CJIE COBMECTHOT'O aHAIN3A.

Teopema
Iudgaropa u
HayYyaja
TPHTOHOMETPHUH
(10 v)

Teopema Ilucdaropa, e€ noka3zaTenbCTBO M NPHUMEHEHHE.
Ob6parnas Teopema [Iudaropa.

OmnpeneneHne TPUTOHOMETPUUYECKUX (YHKIMH OCTpOro yria,
TPUTOHOMETPUYECKHE  COOTHOWICHHSI B MPSIMOYTOJIbHOM
TpeyronbHuKe. OCHOBHOE TPUTOHOMETPUUIECKOE TOXKIECTBO.
CooTHOLIEHNsT ~ MEXIY CTOPOHAaMH B TPSAMOYTOJIBHBIX
TpeyroyibHuKax ¢ yrinamu B 45° u 45°% 30° u 60°.

®opmynupoBath Teopemy lludaropa, mcmoab3zoBatrhb €€ B
MPAKTUYCCKUX BBIYUCIICHUAX.

Brnanets NOHATUSIMH TPUTOHOMETPUUYECKUX (PYHKLIHUN OCTPOTO
yriia, IpOBepATh UX KOPPEKTHOCTD.

BbiBOOIMTL  TPUTOHOMETPUYECKHME  COOTHOLIEHUS B
IPSIMOYTOJIBHOM TPEYIOJbHUKE C ONOPOM Ha CIPaBOYHYIO
MH(pOpPMAaLIHIO.

HccnenoBarh  COOTHOLIEHMS  MEXIy  CTOPOHAaMH B

IPSIMOYTOJIBHBIX TPEYroJIbHUKAX ¢ yriaamu B 45° u 45°; 30° n
60° ¢ HanpaBIAOLIEN TOMOILBIO.

Ucnoab3oBary  Qopmynsl npuBeAeHHs U
TPUTOHOMETPUYECKOE TOXKAECTBO JJIs1 HAX0XKICHUS
COOTHOIIEHUH MeXJy TPUTOHOMETPUYECKUMHU (QYHKIMIMHU
pPa3IMYHBIX OCTPBIX YIJIOB C OMNOpPOM Ha CIPaBOYHYIO

OCHOBHO€

79




UH(OPMALIHIO.

IIpuMeHATH MOJIydyeHHbIE 3HAHMS U YMEHUS IPU PELICHUU
NPaKTUYECKUX 3a7ad (MpH HEOOXOJUMOCTH C OINOpOi Ha
JITOPUTM IIpaBUIIA).

3HAKOMUTBLCS C MCTOPHUEI Pa3BUTUSI TEOMETPUH.

Yrabl B BrincanHble U IEHTpaIbHBIE YIUIBI, YIOJ MEXKIAY KacareabHOU U | DopMy/IHpPOBATh OCHOBHBIC OIPEAETCHUS, CBSI3aHHBIE C

OKPY’KHOCTH. XOPJAOH. yrjlaMd B KpyTe (BIIUCAHHBIN yToJI, HEHTPAIbHBINA yroI).

Bunucannbie VYTIIbl MEXY XOpIaMH U CEKYILIUMH. HaxoauTh BnMcCaHHBIE YIJiibl, OMUPAIOIIMECST HA OAHY YTy,

U ONHMCAHHbIE Brnucannbie u onucaHHbIe YETHIPEXYTOJBHUKHU, UX MPU3HAKU U | BBIYMCJISTH YIJIbI C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX yriax,

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

U. reOMETPUUYECKHX 3a/1a4. LHEHTPAIBHOM yIe TpH HEOOXOAMMOCTH C BHU3YaJIbHOM

KacareiabHbie B3aumHoe pacnionokeHue ByX ~OKpyxkHocTeud. Kacanue | onopoiu.

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

Kacanue BIIMCAHHBIC U ONKMCAHHBIC YETHIPEXYTOJIbHUKHY, BHIBOAUTD UX

OKPY KHOCTeM CBOICTBa U IPU3HAKHU I10CJIE COBMECTHOI'O aHAJIN3A.

(13 ) Hcnoab3oBaTh 3TH CBOMCTBA M MNPU3HAKKA IPU PELICHUU
3az1ay.

IHoBTOpEHME, [ToBTOpEeHNE OCHOBHBIX TOHITHH M METOMOB KypcoB 7 u 8 |Pemarsh 3agaum Ha MOBTOPEHHE, WILTIOCTPUPYIOIIUE CBS3U

00o0menune KJIaccOB, 0000IIeHNE 3HAaHUH. MEXY Pa3IuYHbIMU YaCTSAMHU Kypca.

3HAHUM

(4 4)

9 knacc (He MeHee 68 u)

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

OcHoBHOe coepkaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4YAKOIIHUXCS
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Tpuronomerpusi. | Omnpenenenne TpuroHoMerpudeckux (GyHkuuid yrioB ot 0° 10| @opMyIMpoBaTh  ONMpedeJeHHs]  TPUTOHOMETPHYECKHUX
TeopeMbl 180°. KocuHyC ¥ CHHyC OpsAMOro W Tymoro yria. Teopema|(QyHKIMH TymbIX M NPSIMBIX YIJIOB C BU3YaJbHON OMOPOM.
KOCHHYCOB 1 kocuHycoB. (OOoOménHas) TeopemMa cuHYCOB (¢ paamycoM|DopMylInpoBaTh T€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
TPeyrojbLHUKOB ®opmyna MmIomaal TPeyrojbHUKa 4epe3 JBe CTOPOHBI U YroJi | IeHCTBUH.
(16 4) Mexay Humu. @opmyrna miomany 4eTblpEXyrojipHUKa uepes ero | Pemate  mpakTudeckue  3aauM, CBoOASIIMecHd K
JUAroHaJIN U yroJl MEX]ly HUMHU. HAXO0KIEHUIO PAa3TUYHBIX 3JIeMEHTOB TPeyroJbHUKA.
[IpakTHyeckoe MpuMeHEHHE JOKa3aHHBIX TEOPEM.
IIpeoopaszoBanme |[lonamue o  npeobpazosanuu  noOoOUs. OcBauBatp NOHSITHE npeoOpa3oBaHus no100ous.
noaoousi. CoomeemcmeenHbie siemenmvl NHOOOOHBIX huyp. HceaenoBaTh OTHOIICHUE JTMHEWHBIX JIEMEHTOB (UTYp TPHU
MeTtpuueckue Teopema o0 npoussedeHuu ompe3ko8 Xxopo, meopema o |npeodpazoBaHuu noxodus. Haxogurs npumepsl moaodus B
COOTHOLIEHUS B npou3BeO0eHuU Ompe3Ko8 CeKyuux, meopema o0 Keéaopame|OKpYyKarolleh NeHCTBUTEIbHOCTH.
OKPYKHOCTH KkacamenvHol. [Ipumenenue 6 peutenuu ceomempuieckux 3aday. | Bolgooums mempuueckue coomuowieHus mexncoy ompesKamu
(10 v) X0pO, CeKyWux u KacameabHulX ¢ UCHONb308AHUEM BNUCAHHBIX
Veno8 u NOOOOHbIX MPey20JIbHUKOB.
Pewams ceomempuueckue 3aoauu u 3a0auu U3 peaibHOlU
JHCUZHU C UCTIOTIL30BAHUEM NOOOOHBIX MPEY2ONbHUKOS.
BekTopbl OmnpeneneHne BEKTOPOB, CIOKEHUE M PA3HOCTh BEKTOPOB, Hcnonb3oBaTh BEKTOPHl KaK HaMpaBlIEHHBIE OTPE3KH,
(12 ) YMHOXEHHE BEKTOpa Ha YUCIIO. HCCIICI0BATH TFE€OMETPUYECKHUI (nmepemerexue) u

DU3NYECKU U TEOMETPUUECKUM CMBICII BEKTOPOB.
Paznoxxenue BEeKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatsl BekTopa.

CkansipHOoe NpPOU3BEIAEHUE BEKTOPOB, €r0 MPUMEHEHHE IS
HaXO0XJAEHUS JIJTMH U YTJIOB.

Pemenue 3aga4 ¢ mOMOIIBIO BEKTOPOB.

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

busnueckuil  (cuiaa) CMBICIBI
BOIIPOCHBIN IJIaH.

3HaTh ompeaeNeHMss CYMMBI U PAa3sHOCTH BEKTODPOB,
YMHOKEHHS BEKTOpa Ha 4YUCIIO, HCC/Ie0BATh
reOMeTpUYECKUN U PU3NYECKUI CMBICIIBI 3TUX ONEpaLnid.
Pemiate reomerpuueckue 3aJadyd ¢ MCIOJIB30BAaHUEM
BEKTOPOB.

PackinaapiBaTh BEKTOP 110 IBYM HEKOJIJIMHEAPHBIM BEKTOPAM.
Hcnoab3oBarh  CKaIspHOE  NPOU3BEACHHE  BEKTOPOB,
BBIBOJMTb €0 OCHOBHBIE CBOMCTBA.

BpruucasaTs CyMMy, pa3sHOCTh M CKaJSIPHOE NPOU3BEICHHE

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

JexapToBbI JlekapTOBBI KOOPINHATHI TOYEK HA IUIOCKOCTH. OcBauBaTh NOHATHE IIPSIMOYIOJIbHON CUCTEMBI KOOPJMHAT,
KOOPAWUHATBI  Ha| VpasHnenue npsamou. YTIOBOW KOI(D(UIMEHT, TAHTEHC YIja |AE€KaPTOBBIX KOOPJUHAT TOUKH.
IJIOCKOCTH HaKJIOHA, TapaljiesIbHble U IepIEHAMKYIIIPHbIE IPSIMBIE. HccaenoBath ypaBHEHUE IPSIMOI U OKPY’KHOCTH € OIOPOIl Ha
(9 9) YpaBHeHHE OKpYKHOCTH. HaxoIeHue KOOpJAMHAT TOYEK | BOIPOCHBIM ILJIaH.
nepeceyeHust OKpY>KHOCTHU U MPSIMOH. HaxonuTh LeHTp U paanyc OKpY>KHOCTH 110 €€ ypaBHEHUIO.
Metoa KOOpAMHAT IIPU PELIEHUH T€OMETPUYECKHX 3a/1a4. PemaTth 3aga4m Ha HAXOXKIEHUE TOYEK [IEPECEUEHUS NPSMBIX
Hcnonb30BaHue MeToja KOOPAUHAT B IPAKTUYECKUX 3a/1auax U OKPYKHOCTEH C MOMOIIbIO METO1a KOOPAMHAT.
Hcnoab30BaTh CBOWCTBa yriioBoro koddduimenta mpsmoun
IpU pPELICHUH 3aJay, s ONPEICNICHUS PaclOIOXKEHUS
MPSMOM.
IIpuMeHATh KOOPIUHATHI NPH PELIEHUU I'€OMETPUUYECKUX U
NPAaKTUYECKUX 3ajiady, JUIsl IOCTPOEHHsS] MaTeMaTH4YEeCKHUX
MoJieIel pealibHbIX 3aa4 («MEeTOJl KOOPAUHATY).
IHoab3oBaTbest A7 TOCTPOGHHUS U MCCIEIOBAHUM
U(GPOBBIMU pECYpCaMHu.
3HAKOMHTBCS € HCTOPHEH Pa3BUTUS TEOMETPUN
IIpaBuiabHbIE [IpaBuiibHbIE MHOTOYTOJIBHUKH, BBIYUCICHHE WX D3JIEMEHTOB. | DopMyJIHpPOBATH ornpezeneHne IPABUIIbHBIX
MHOIOYIrOJbHUKH. (Yucio m M UIMHAa OKpPYXKHOCTU. JlIMHAa IOyru OKPYKHOCTH.|MHOTOYrOJbHHUKOB, HAXOAMTh MX JJIEMEHTHI.
Jauna Panuannas mepa yria. ITosb30BaTBLCSI MOHATHEM JUIMHBI OKPYKHOCTH, BBEEHHBIM C

OKPYKHOCTH U
IUI0IIAIb KPYyra.
Boruucienue
nJioiajei

8w

[Tnomanp kpyra M €ro 3JIEMEHTOB (CEKTOpa M CErMEHTa).
Boruncnenue miomanen Gpuryp, BKIIOYAIOIUX 3JIEMEHThI KpyTa.

MOMOUIbIO TPaBWJIbHBIX MHOTOYTOJIbHUKOB, OINpelesiTh
YHCIIO 7T, JUIMHY IyTU U paJlaHHYI0 MEpy yIJa o oopasiy.
IIpoBoauTh Mepexoa OT paJuaHHON MEpHI yria K rpajayCHOU
¥ Ha000pOT MO BU3YaJIbHOMU OIope.

OmnpeneasaTs MI01AL KPYTa.

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

Boruncasars miomanu (Guryp, BKIIOYAIOHNIMX SJIEMEHTHI
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OKPYKHOCTH (KpyTa) ¢ OIIOpoii Ha CIpaBOYHYIO HH(POPMAIIHIO.
Haxoaurs 1uromany B 3a1a4ax peagbHON )KU3HU.

JBuzKkeHUSs Ionamue o 08udceHuU NIOCKOCMU. Pa3dupars  mpuMeppl,  WUIIOCTPUPYIOIIUE  MOHATHUS
TJIOCKOCTH Tapannenvnolii neperoc, nosopom u cummempus. Ocu u yenmpol | IBUKCHUS, IICHTPOB U OCEH CUMMETPHH.
(6 9) CUMMEmMPUU. @opMyaupoBaTh OIpPEICICHHs MapauIeIbHOTO IEepeHoca,
Ipocmetiuwiue npumeHneHus 6 peuieHuu 3a0ay. MOBOPOTa U OCEBOW CHMMETPUM C BH3YyaJbHOW OMOPOIA.
HaxoauTh HENoIBUKHbBIE TOYKHU IO 00pa3ILy.
HaxoauThb IIEHTPHI M OCH CUMMETPUH npocTeimux Guryp mo
oOpasiy.
Ilpumenamp napannenvuvili NEPeHoOC U CUMMEMPUO npu
peueHuuy 2eomempuiecKux 3a0a4 (pazoupamos npumepbl).
Hcnonwvzoseamp 01151 nocmpoenus u ucciedo8anull yu@pposvie
pecypcbl.
IMoBTOpEHUE, [ToBTOpEeHNE OCHOBHBIX MOHATHH M METOIOB KypcoB 7—9 |OmepupoBaTh MOHSTHAMHU: QHUrypa, TOYKa, IpsMasi, yroi,
00o0menue, KJIacCOB, 0000IIEHUE ¥ CHCTEMaTU3aIHsI 3HAHUH. MHOTOYI'OJIbHUK, PaBHOOEAPEHHBI M  pPaBHOCTOPOHHUI
cucrematusamusi | [Ipocreiimme reomerpudeckue (QUIYpBI W WX  CBOWCTBA. | TPEYrOJBHHKH, MPSIMOYTOJbHBIH TPEYrOJIBHUK, MeEIHUaHa,
IHARMIZ N3mMepeHue reoMeTpu4eCKUX BETUYMH. OMCCeKTprca W BBICOTA TPEYTONBHUKA, MHapalIellorpaMM,
(7 u) TpeyroabHHUKH. pPOMO, TIPSIMOYTOJIBHUK, KBAJpaT, TParenus; OKPYKHOCTb,

[TapannenbHbIe U NEPIEHAUKYIISIPHBIC TPSMBbIE.

OKpyXHOCTh U Kpyr. ['eoMeTpudeckrue MOCTPOCHHs. YTIbI B
OKPY’KHOCTM. BnmcanHele ¥ ONUCaHHBIE  OKPYKHOCTH
MHOTOYTOJIbHUKOB.
IIpsAimas 1 OKpyKHOCTB.
YeTbIpEXYroJbHUKHY.
YETBIPEXYTOJIbHUKH.
Teopema [Tudaropa u Havana TpuroHoMeTpuu. Pemenue oOmmx
TPEYTrOJIbHUKOB.

[IpaBuiIbHBIE MHOTOYTOJIBHUKH.

[IpeobpazoBanms miockocth. Jpmwkenus. [logooue. CummeTpus.
[Tnomane. Berancnenue miomaaei. [Tnomaan nogoOHBIX GUTyp.
JlekapTOBBI KOOPIMHATHI HA TIIIOCKOCTH.

Bnucanzsie n OITMCAHHBIC

KacaTeJbHasl, paBeHCTBO M 1oaooue Guryp, TpeyroibHHUKOB;
NapajuleIbHOCTh M MEPHEHAUKYISIPHOCTh MPSIMBIX, YToOJl
MEXNY NpSAMBIMH, CHMMETPHS OTHOCUTEIBHO TOYKH U
NpsIMOM; JJIMHA, PpAcCCTOSHUE, BEIMYMHA YyIia, IUIOMAb,
HIEPUMETP.

HUcnonv3oBate  (¢opmyabl: nepumerpa U IUIOIIALU
MHOTOYT'OJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOIIAJU Kpyra,
00BEMa MPSMOYTOJILHOTO Mapasliesenunesa.

OnepupoBarb NOHATHAMM: IPSAMOYIOJbHas  CHUCTEMA
KOOpJMHAT, BEKTOp; MCHOJAb30BaTh JTH TMOHATHUS IS
MIpeJICTaBICHUs] JaHHBIX U PEIIeHUs 3ajad, B TOM YHCIe U3
JIPYTruX y4eOHBIX MPEAMETOB.

Pemath 3agaum Ha TOBTOPEHHE OCHOBHBIX MOHSTHH,
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BekTops!l Ha IIIOCKOCTH.

WJUTIOCTPALIMIO CBSI3EM MEXKIY Pa3IMYHbIMU YacTAMHU Kypca.
BriOupars MeToa [J1s peleHus 3a/1a4u.
Penrartn 3agaun U3 noBceJHEBHOM KU3HU.

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

7 kaacc (He meHee 34 4)

Ha3Banue
pa3neina (TemMbl)
(4ucy10 4acoB)

OcHoBHOE€ CoI€epiKaHue

XapaKTepnchca JACATECJIBbHOCTH Oﬁy‘{alOHII/IXCH

Ilpeacrasiienune
AAHHBIX
(7 )

IIpencraBnenne naHHBIX B Tabiunax. [IpakTuueckue
BBIUMCIICHUS 10 TaOJW4YHBIM JaHHbIM. U3BrneyeHue u
UHTepHpeTanus TaOIW4HbIX JNaHHbIX. [IpakTnyeckas pabota
«Ta0auub.

I'paduueckoe npencTaBiIeHHE AaHHBIX B BHUAE KPYTOBBIX,
CTOJIOMKOBBIX (CTONOUYATHIX) nuarpaMM. UTeHne u mocTpoeHue
nuarpamm. [IpumMeps! neMorpaduyeckux auarpamm.
[IpakTuueckas padota «JluarpamMmb».

OcBanBaThp Ha 0a3zoBoM YPOBHE CIoco0bI
MIPE/ICTAaBICHUS] CTATUCTUYECKUX JaHHBIX W YHUCIIOBBIX
MacCUBOB C TIIOMOLIbIO TabmuIl MW  JuarpamMm  C
WCIIOJIb30BAHUEM  aKTyaJbHBIX M B@XHBIX JIAHHBIX
(nemorpaguueckue JTaHHBIE, IIPOU3BO/ICTBO
MPOMBIIUIEHHON M CEIbCKOXO35MCTBEHHON MTPOMYKIINH,
OO0IIeCTBEHHbIE U PUPOIHBIC SBICHUA).

HN3yuars meroabl paboThl ¢ TaONUYHBIMU U
rpadM4ecKUMHU TPEACTABICHUSIMH JAaHHBIX C TOMOIIBIO
HU(POBBIX PECypcoB B XOJie MpaKTHUYECKHX paldoT (c
HaIPaBJIAIOIIEH TOMOIIBIO).
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OnucareabHas
CTATHCTHKA

(8 1)

Yucnoseie Habopbl. CpenHee apuMeTniecKoe.

Menuana 4uciioBoro Habopa. Y CTOMYMBOCTh MEIHAHBI.
[IpakTuueckas padora «CpeaHue 3HAYCHUS».

HauGonbiiee 1 HauMeHbIIIee 3HAUESHUST YHCIIOBOT0 Ha0opa.
Pa3max.

OcBauBaTh Ha 0a30BOM YypOBHe NOHSITHS. YUCIIOBOH
HaOop, Mepa IEHTPAIbHOW TEHACHIMHU (Mepa IIEHTpa), B
TOM YHCJIE CpefHee apu(METHUECKOe, METHaHA.
OnucpiBaTh CTAaTUCTUYECKHWE JAaHHBIE C IOMOIIBIO
cpeaHero apupMeTHYecKoro U MeAuanbl. Pemars 3agaun
(c WCTONB30BaHUEM 3PUTEIHLHONW HATJISATHOCTH W/WIH
BepOAIBHON OTIOPHI)

H3yuaTs cBolicTBa CpeqHHX, B TOM YHCIE C ITOMOIIBIO
U(POBBIX PECYpCOB, B XOJI¢ MPAKTHYECKHX paboT, (c
HaIpPaBJISAOLIEH TOMOIIIBIO).

OcBauBaTph Ha 6a30BOM YPOBHe NOHATHUSA: HauboJbIIEE
Y HauMEHbIIIee 3HAYCHUS YMCIIOBOTO MAaCCHBA, pa3Max.
Pemats 3agaun Ha BHIOOp crioco0a OMKMCaHUs TaHHBIX B
COOTBETCTBUM C MPHPOJOW  JAaHHBIX H  LEJISIMHU
MCCIICIOBAaHMS C HAIIPABIISIONIECH TOMOIIBIO.

Cayuaiinas
W3MEHYHBOCTh

(6 )

Cryuatinas uzmenuusocms (npumepul). Yacmoma snaueHuti 6
maccuse dannwvix. I pynnuposxa. I'ucmoepammul.
Ipakmuueckasn paboma « Ciyuainas usmeH4Uu80Cmb).

Oceéaueamv nonamusa. yacmoma 3HAYEHUU 6 MAaccuse
OQHHBIX, 2DYINUPOBKA OAHHBIX, 2UCTNOSPAMMA.

Cmpoumsb cucmozpammul no oopasyy

Oceausams cpaguueckue npeocmasienus pasuvix U008
CVYAUHOU UBMEHYUBOCU, 8 MOM HUCTe C HOMOUbIO
yughposwix pecypcos, 8 xo0e npaKmuyeckou pabomeoi.

BBenenue B
TeopuIo rpagos
(4 9)

I'pagh, eepwuna, peopo. Ilpedcmasnenue 3a0auvu ¢ NOMOWbIO
epagha. Cmenenw (s8anenmuocms) eepuunvl. Hucno pébep u
cymmapuas cmeneHs gepuiun. Llenv u yuxn. Ilymo 6 epage.
Ilpeocmasnenue o ceaznocmu epagha. Oo6x00 epagha (dtinepos
nyms). I[Ipedcmaenenue 06 opuenmuposanuvix 2pagax.

Oceausamv nonamusa. cpag, éepwuna zpagha, pedopo
epaga, cmeneHs (8a1EHMHOCMb BEPULUHDBL), YENb U YUK
Oceausamv nonamusn:. nyms 8 epage, 3i1epos nyms,
00x00 epacgha, opueHmuposauHwlil cpag.

Oobcyyncoamv peuienue 3a0auu Ha NOUCK  CYMMbl
cmeneHell gepuiun 2paga, Ha nouck obxoda epaga, Ha
noucKk — nymeil 8  OpPUEHMUPOBAHHBIX  2pagax ¢
Hanpasisoueti NOMOWbIHO.

Ocsausams cnocodvl npedcmasieHus 3a0ay u3 Kypca
aneebpul, eeomempuu, meopuu 8epPoImMHOCMel, Opyeux
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npeomemos ¢ nomowplo 2paghos  (Kapmel, Ccxembl,
aneKkmpuiecKkue yenu, QyHKYUOHAIbHbIe COOMEEMCMaELsL)
HA npumMepax.

BepositHOCTB M

Cryuaunsiii onolm u ciyyaiHoe coovimue. Beposmuocmo u

Oceaueamv nOHAMUA. CIYUAUHBII ONLIM U CIYYAUHOE

4yacToTra yacmoma coovimus. Ponb manoseposmuvix u npakmuyecku | cobvimue, MAn08epoamuoe U NPAKmuiecku 00CmosepHoe

CJIYy4YaiHOr o 00cmosepHbIx cobbimutl 8 npupoode u 6 obwecmee. Monema u | cobvimue.

co0bITHS USpaIbHAas KOCMb 8 Meopull 6epOMHOCMEL. H3yuamo 3nauuUMOCMb  MANOBEPOAMHBIX  COOLIMUL 6

(4 9) Ipakmuueckas paboma « Hacmoma vinadenus opiay. npupooe u obwecmee Ha BAJNCHLIX nNpumepax (asapu,
HecuacmHvle cuyyau, 3awuma NepCoHAIbHOU
ungopmayuu, nepedaia OAHHsIX).
H3yuams ponv Kiaccuueckux 8eposmHOCMHbBIX Mooenell
(MOHema, uepanvbHas KOCMb) 6 Mmeopuu 8eposMHOCMEL.
Habénwoame u uzyuame uacmomy cobwbimutl 8 NPoCmMulx
IKCHEPUMEHMAX, 8 MOM HUcie ¢ NOMOWbI0 YUPposwix
Pecypcos, 8 xo0e npaKmu4eckot pabomel.

O600menue, [IpencraBnennie  ganHbiX.  OmnucarenpHas — craTUCTHKA. | [IOBTOPATH W3y4eHHOE U BBICTPAMBATh CHUCTEMY

KOHTPOJIb BeposiTHOCTB City4aitHOTO COOBITHSI. 3HAHUU.

(5 9) Pemats 3aga4u Ha IpEICTaBICHNE U OTIMCAHUE TAHHBIX C

MOMOIIBI0 M3YYEHHBIX XapaKTEPUCTHUK C HAIPaBIISIONICH
MTOMOIIIBIO.

Ob6cyxaarn npuMepbl CITy4alHBIX COOBITHH,
MaJIOBCPOATHBIX U MPAKTUYCCKU JOCTOBCPHBIX CﬂyqaﬁHBIX
COOBITHI, UX POJIU B IPUPOJE U )KU3HHU UEIOBEKA

8 kiacc (He MmeHee 34 4)

Ha3Baunmue
pasaesia (Tembl)

OcHoBHOE cogep:xaHue

XapakTepuCcTHKA 1eATEIbHOCTH 00y4al0MINXCs
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(4HCy10 YacoB)

IloBTOpPEHME
Kypca 7 kjiacca
(4 4)

IIpencraBnenne  maHHbIX.  OmnucarenbHass — CTaTHCTHUKA.
CrnydaiiHast u'3MeHYUBOCTh. CpeTHre YUCIOBOTO Habopa.
Canyyaiinble coOpiTus. BepositHocTH u yactoThl. Kitaccuueckue
MOJIETI TEOPUU BEPOSITHOCTEH: MOHETA U UTPAJIbHAS KOCTb.

I[loBTOPSATH M3Yy4EHHOE U BBICTPAMBATh CUCTEMY
3HaHUM.
Pemiate 3agaum (Mo BH3YyaJbHOl  omope) Ha

IPEICTaBICHUE U ONHCAHHWE JAHHBIX C
U3YYEHHBIX XapaKTEPUCTHK.

Pemate 3agaum (Mo BH3YyaJbHOl  omope) Ha
IIPEICTaBICHUE TPYIIIMPOBAHHBIX JAHHBIX M OIHCAaHUE
CIIy4aliHOM U3MEHYUBOCTH.

Pemate 3agaum (M0 BH3YaJbHOHl  oOmope) Ha
OIIpeJIeJIEHUE YacTOThI CIy4alHbIX COOBITHI, 00CYKICHHUE
IPUMEPOB CIy4alHBIX COOBITHH, MaJOBEPOSATHBIX H
IPaKTUYECKHU JOCTOBEPHBIX CIIy4alHBIX COOBITHIH, UX POIH
B IIPUPOJIE U )KU3HU YEIIOBEKA.

IIOMOIIIBIO

OnucarejbHast Ompxnonenus. [ucnepcus uucnoeozo naoopa. Cmanoapmnoe | Oceaueamov NOHAMUA: OUCNEPCUs U CMAHOAPMHOE
CTATHCTHKA. OMKJIOHEeHUe YUci068020 Habopa. [{uazpammel pacceusanus. OMKIOHEHUe, UCHONb308AMb MU XAPAKMEPUCTIUKYU 0I5
PacceuBanue ONUCaHUs pacceusanusi OGHHbIX.
JAHHBIX Yuacmeoseamv 6  obcyicoenuu  cunomeszvr 00
(4 9) OMCymcmeuu UiU  HATUYUU  CEA3U N0  OUASPAMMAM
pacceusanus.
Cmpoums Ouazpammvl pacceusamusi no UMeWUMCs
OGHHBIM, 8 MOM YUCTe C NOMOWbI0 KOMNbiomepa (nocie
COBMECMHO20 AHAU3A).
MHo:kecTBa MHoXxecTBO, MoaMHOXKecTBO. Omnepanuu HaJ MHOXecTBamu: | (OcBaMBATh MOHATHSI: MHOXKECTBO, DJIEMEHT MHOXKECTBA,
(4 9) oObeTUHEHNE,  TepecedeHne,  jpomonHeHue.  CBOHCTBA | MOJMHOXECTBO.
oreparuit HaJI MHO>KECTBaMHU: NEPEMECTUTENIBHOE, | BBINMOJHATH onepamnuu HaJI MHOKECTBAMH:
coueTaTeIbHOE, pacClpeIeIUTeILHOE, BKIFOUCHHUS. o0beMHeHne, TIepeceueHne, JOToHeHne (TI0 00pasIy).
I'paduueckoe npeacTaBIeHIEe MHOXKECTB. Hcnoab3oBathb CBOWCTBA: MEePEeMECTUTENHHOE,
COYeTaTeNIbHOe, pPAacCHpeleNUTeNIbHOe, BKIIOYCHUS (C

WCIIO0b30BAHUEM BU3YaIIbHOM OMOPBHI).
Hcnonb3oBath rpaduueckoe mnpeacraBieHHe MHOXKECTB
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IIpY ONMCAHUU PEAIbHBIX IPOLIECCOB U SBICHUM, NpHU
pEeIIeHnH 3a/1a4 U3 APYTruX Y4eOHBIX MPEIMETOB U KypCOB
(c uCnOJIB30BaHNEM BU3YaJIbHOMN OIOPBHI).

BepositHOCTH
CJIy4aiiHOT 0
co0bITUS

(6 1)

DnemMeHTapHbIe COOBITHSL. Crnyuaiinble COOBITHS.
bnaronpustcTByromue 3eMeHTapHble coobITus. BeposTHoCTH
coObITHH. ONbITBI C PaBHOBO3MOXXHBIMU 3JI€MEHTapHBIMU
coObITHsIMH. CiTydaifHbIN BBIOOD.

IIpakTryeckas padora «OnbITh C PABHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITUSIMI.

OcBauBath Ha  0a30BOM  YpOBHe  NOHSATHA:
JJIEMEHTApHOE COObITHE, CilydailHOe COOBITHE Kak
COBOKYIHOCTb  OJIarONpHUSATCTBYIOIUX  JIEMEHTAPHbBIX
COOBITHI, PABHOBO3MOXHBIE JJIEMEHTAPHBIE COOBITHSI.
Pemiath 3aga4m Ha BBIYUCIIEHUE BEPOSITHOCTEH COOBITUI
[0 BEPOATHOCTSAM 3JIEMEHTAPHBIX COOBITHH CIy4aiiHOTrO
onbITa (C MCHOJIb30BAHUEM 3PUTEIBHOM HAIJISIIHOCTH
1/uii BepOaIbHOM OIIOPHI).

Pemath 3aga4m Ha BBIYUCIIEHUE BEPOSITHOCTEN COOBITHIM
B ONbITAX C pPaBHOBO3MOXHBIMU  3JIEMEHTapHBIMU
COOBITUSIMHM, B TOM YHCJE C HOMOILIBIO KOMIbIOTEepa (C
UCMOJIb30BAHUEM  3PUTEIbHOM  HArSIAHOCTH  W/WIIH
BepOaJIbHON OMOPHI).

IIpoBoanTh M M3y4YaTh ONBITHI C PAaBHOBO3MOKHBIMU
AIIEMEHTapHBIMU COOBITUAMHU (C MCIIOIb30BAaHUEM MOHET,
UTPATbHBIX KOCTei, JIPYTUX Mojieneil)
B XO/€ MpPaKTHYECKOW paboThl (C HCIOIB30BaHUEM
BU3YaJIbHOW OIOPHI).

Beenenue
TeopuIo rpagos
(4 9)

B

Hepeso. Ceoiicmea  Oepega:  eOUHCMBEHHOCMb — NYMU,
cywecmeosanue GUCAYell BepUIUNbl, CEA3b MeNCO) HUCTIOM
gepuiun u yuciom péoep. Ilpasuno ymodcerus.

Oceausamv nonamun. oOepego Kak 2cpag) 0e3 yuxua,
sucauas eepuwiuna (1ucm), 6emeb depesa, nNymov 8 depese,
ouamemp oOepesa.

H3yuams ceolicmea Oepesa: cywecmeosanue ucsauell
BEPUIUHBI,  €OUHCMBEHHOCMb  NYMU  MedHcO0y  08YMs
BEPUUUHAMU, CB5A3b MeJCOY HUCTIOM GEPUIUH U HUCTIOM
pébep.

Yuacmeoeamo 6 06cyscoenuu pewwenus 3a0auu na nouck
U nepeuucienue nymei 6 oepese, OnpedeieHue Yucia
sepuiun unu péoep 8 depege, 00x00 OUHAPHO2O Oepesda, 8
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MOM Yucie C npuUMeRerHuem npaeuild YMHONCEHUA.

Cayuaiinble
co0bITUS

(8 1)

Ilpomusononoscnoe  coovimue.  Juacpamma  Dinepa.
Obveounenue u nepecewenue coovimui. Hecoemecmuvie
cobvimus. @opmyna crodxcenus eposmuocmet. Ilpasuno
VMHOJMCEHUsT  8epossmHoCcmell.  YclosHas — 8eposmHOCHb.
Heszasucumvle  coovimus.  [Ipeocmaeénenue  cayuaiHoco
9KCnepumMeHma 6 gude oepesd.

Oceéaugamv nouamua. 63aUMHO NPOMUBONONONCHbIE
coovimus, onepayuu Hao coovimusimu, 00veOuHeHue u
nepeceuenue coovimuil, ouazpamma Jdinepa (Jirepa—
Benna), coemecmuvie u Hecoemecmuvle coobimusl.
H3yuams meopemvt 0 6eposimHocmu 00beOUHeHUs. 08YX
coovimuil ((hopmyvl CLOIHCEHUS BePOAMHOCMEL).
Yuacmeoeamw 6 oocyrscoenuu pewienusa 3a0auu, 6 mom
yucie mekcmogule 3a0ayu Ha onpeoeieHue 8eposmHocmell
00veOuHeHUss U nepeceyeHuss COObIMuUl ¢ NOMOWBIO
yucnoeol  mpamot, ouazpamm  Jinepa,  opmynsl
CILOJHCEHUS 8EPOSAMHOCTEN.

Ocsaueamp NOHAMUA' npaguio VMHOIHCEHUS
8eposimHocmell, YCI08HAsL 8ePOSMHOCMb, He3a8UCUMbIe
cobbimusl 0epeso CyYalHo20 onvima.
H3yyams  ceoiicmea  (onpeoenenus)
cobbimuil.

Yuacmeoseamv 6 oécyyicoenuu pewenus 3adauu na
onpeoeneHue U UCNONIb308AHUE HE3ABUCUMBLX COOLIMULL.
Yuacmeoseamv 6 oécyycoenuu pewenus 3adauu na
NOUCK B8epOsIMHOCMeEU, 6 MOM Yucle YCIOBHbIX, C
UCNONIb308AHUEM Oepesa CYHAIHO20 ONbIMA.

He3a6UCUMbIX

0O000menue,
KOHTPOJIb
(49)

[IpencraBnenne ganHbx. OnucarenbHas cTaTucTuka. ['padsl.
BepositHoCTh CIIy4aitHOTO COOBITHA. DJIeMEHTHI
KOMOHWHATOPHKH.

[oBTOpPSITH WM3y4Y€HHOE U BBICTPAMBATH CHCTEMY
3HaHUM.

PemaTh 3a1a4u Ha NpeCTaBICHUE U ONIMCAHUE TAHHBIX C
MOMOILBIO M3YyYEHHBIX XapaKTEPUCTHK (c
WCIIOTH30BaHUEM BU3YaJIbHOU OTIOPHI).

Yuacmeoeamv 6 oo6cyrycoenuu pewenuna 3agaum C
MpUMEHEeHHEM TpadoB.

Pemiate 3agauMm  Ha  HAaXOXJIEHHE  BEPOSTHOCTH
CIIy4allHOTO COOBITHSI TIO BEPOSITHOCTSM DJIEMEHTAPHBIX
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COOBITHIA, B TOM YHCIIE B OINBITAX C PABHOBO3MO>KHBIMU
3JIEMEHTAPHBIMUA COOBITUSMH (C BU3YaJIbHON OTIOPOHA).
Yuacmeoeamv 6 oocyscoenuu pewenusn 3anaum Ha
HAXO0XJIEHUE BEPOSITHOCTEH OOBEAMHEHUS U MTePEeCeUCHHS
COOBITHI, B TOM YHCIIC HE3aBUCUMBIX, C HCIIOJIb30BAaHHEM
rpadguyuecKkux TMpeACTaBICHUIl U JepeBa CIy4yalHOro
OIIbITA.

Yuacmeoeamv 6 oocyscoenuu pewenusn 3anaum Ha
nepevrciaeHne KOMOUHAIMK (Yrcia mepecTaHOBOK, YHCTa
COUYETaHMI), HA HaXOXKICHHE BEPOATHOCTEH COOBITHI C
NpUMEHEHWEM KOMOMHATOPUKH, B TOM 4YHCIE C
UCIIONb30BaHueEM TpeyroibHuka [lackas.

9 kiaacc (He meHee 34 4)

Ha3zanue
pasaeJa (TemMbl)
(umncJyi0 yacon)

OcHoBHOE cofepKaHue

XapakTepucTHKA AeATEJIbHOCTH 00y4al0IINXCSH

IHoBTOpEHUe [IpenacraBnenne  nmaHHbix.  OmnucaTenbHas  CTaTUCTHKA.
Kypca 8 kiacca Onepanuu Haa coObITUsIMHU. He3aBUCUMOCTE COOBITH.
(449)

IloBTOPATH M3Yy4EHHOE U BBICTPAUBATH CHCTEMY
3HAHUM.

PemaTh 3a1a4u Ha npeJCTaBICHUE U ONKUCAHHUE JAHHBIX.
Pemate 3agaum  Ha  HaxOXICHHE  BEPOSTHOCTEH
00BEIMHEHUS W TIEPeCceUeHus COOBITUM, B TOM 4YHCIE
HE3aBUCHMBIX, C  HCIHOJb30BaHHEM  TpapUuecKux
MPEJICTABICHUIN U JIEPEBA CIIyYalHOIO OIbITA.

PemaTs 3agaum Ha nepevucieHne KOMOMHAUuWi (ducia
NIEPECTAaHOBOK, YHCJIA COYETAaHMH), HAa HAXOXKICHHE
BEPOSTHOCTEN COOBITHI C MPUMEHEHHEM KOMOMHATOPUKH,
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B TOM 4YHMCJIC C UCIIOJIb30BAHUCM TPCYI'OJIbHUKA ITackams

9J1eMEeHTHI
KOMOMHATOPUKH
(4 1)

KomOunatopnoe mpaBuio yMmHOXeHus. IlepecTaHoBKU.
®aktopuasi. CodeTaHus W YUCIO COYETAaHUH. TpeyeonbHuK
Iackans. llpaktrueckas padora «BeauciIeHHE BEPOSTHOCTEH
C HCIOJIb30BAaHHEM KOMOMHATOPHBIX (PYHKLIHN 3IEKTPOHHBIX
TaOIUI.

OcBauBaTh Ha  0a30BOM  ypOBHe  TOHSITHA:
KOMOMHATOPHOE TMPAaBUJIO YMHOXEHHS, YHNOPSIOUEHHAs
napa, Tpoiika 0ObeKTOB, IepecTaHOBKa, (haKTOpHal Yucia,
COueTaHMe, YUCIIO0 COUETaHul, mpey2onvHuk Ilackans.
Pemars npocreiimme 3agaudm  Ha [EPEUUCIICHUE
YIOPSIIOUYEHHBIX 11ap, TPOEK, IEPEUUCIICHUE IEPECTAHOBOK
U COYETaHMHM BJIEMEHTOB pA3JIUYHBIX MHOXKECTB (I10
oOpasiry).

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

Pemiatb, mnpumeHsii KOMOMHATOPHKY, 3aJayd Ha
BBIUMCJIEHUE BEPOSITHOCTEH, B TOM YHUCJIE C IOMOIIbIO
AJIEKTPOHHBIX TAOJUI] B XOJi€ MpaKTU4YECKOW paboThl (C
BU3YaJIbHON OMOPOH).

I'eomeTpuyeckas
BEPOATHOCTH
(4 9)

T'eomempuueckas eeposmuocms. CnyuatiHwlil 866100p MOUKU U3
@ueypel Ha n1oCKOCMU, U3 OMPe3Ka, U3 0yeU OKPYHCHOCHIU.

Oceausams nonamue 2eomMempuyecKoll 6epOSIMHOCU.
Yuacmeoseamv ¢ oocyyncoenuu pewenusn 3adauu na
HAxXoxcoeHue 8eposamHocmell 8 ONblmax, NPeocmasuMblx
KdK 6‘bl60p MOYeK U3 MHO20Y20JIbHUKA, Kpyeod, OompesKa uiu
Oy2eU OKPYHCHOCTU, YUCTI0B020 NPOMENCYMKA

HcnuiTanus
Bepnyanu
(6 1)

Hcneiranne. Yenex u Heynaya. Cepust HCIIBITAHUH J10 IEPBOTO
ycnexa. Hcnbeitanus beprymiu. BepostHocTH coObiTuil B
cepun ucnbiTanuit beprymau. [Ipaktuueckas pabora
«Hcnperranus beprymimy.

OcBauBaTh Ha 0230BOM YPOBHe NOHSITHSI: UCIIBITAHUE,
3JIEMEHTapHOEe COOBITHE B UCHIBITAHUH (YCIIEX U HEy/aya),
cepusi MCHBITAHWM, HACTYIUIEHHME IIEpBOr0  yclexa
(Heynaum), cepus ucnslTaHuit bepHymu.

Pemate  mpocreiimipe  3aJa4yd HA  HAXOXACHUE
BEPOSATHOCTEH COOBITUI B CEpUM UCHIBITAHUN J0 MEPBOTO
ycrexa, B TOM 4Hhcie ¢ MpUMEHeHHEM (OpMYIbl CyMMBbI
TFEOMETPUUYECKOI MPOrpeccuu (C ONMOpoM Ha CIIPaBOYHYIO
nH(pOpMAIIHIO).
Pemate mpocreimue

3agaum Ha HaXOXACHUC
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BEPOSITHOCTEH  JJIEMEHTApHBIX  COOBITUH B CEpHH
ucnbiTanuil bepHymin, Ha HaxoXJAEHHE BEPOATHOCTU
ONpEACNEHHOrO0 YHCIa YCIEXOB B CEPUU HCIBITAHUN
bepuymu (¢ BU3yalbHOH OMOPOi).

H3yuarh B X01€e NpaKTH4eCKOil padoThl, B TOM YHCIIE C
MOMOIIBIO IU(POBBIX PECYPCOB, CBOMCTBA BEPOSITHOCTH B
cepuu ucnbiTaHui bepHymnm

Cayuaiinas
BeJINYHHA

(6 )

CiyyaiiHas BeJIMYMHA W pacHpeicsieHue BEPOATHOCTEH.
Matematuueckoe OXHUIAHUE W JUCHEpCUA  CIy4dyalHOM
BennuuHbl. [IpuMepsl MaremMaTHMueckoro OXUIaHUs Kak
TEOPETUYECKOTO CPEeTHEro 3HAYCHUS BEIMYHHBI.

[TonsiTue o 3akoHe OonpluX yrcen. Mi3MepeHue BeposSTHOCTEH
¢ momol1kko 4acToT. [IpumeHeHne 3aKkoHa OOMBIINX YHCE.

OcBoutb Ha 0a30BOM YpOBHe NOHSATHSA. CiydaiiHas
BEJIMYNHA, 3HAYEHUE CIIy4aliHOI BEJIMYMHBI,
pacrnpeesieHre BEpOSITHOCTE.

M3yyare u o00cyxaaTh INpuMepbl AUCKPETHBIX U
HENPEPBIBHBIX CIy4alHbBIX BEIUYUH (POCT, BEC YENIOBEKa,
YHMCJIEHHOCTb HACEJICHUs, IPYTHe U3MEHUYUBBIEC BEIIMYNHBI,
paccMaTpuBaBIIUECS B KypC€ CTATUCTHKHU), MOJAEIbHBIX
CIIy4alHbIX BEJIWYMH, CBA3aHHBIX CO CIIy4alHBIMHU
ombITaMu (OpOCaHWe MOHETHI, HIPaJbHOH KOCTH, CO
CIIy4aifHbIM BBIOOPOM H T. I1.).

OcBanBare Ha  0a30BOM  YpOBHEe  IOHSATHSA:
MaTE€MaTHYECKOE OKHUJIAHWE CIIy4alHOW BEIWYMHBI KaK
TEOPETUUECKOE CPEIHEE 3HAYECHUE, JUCTIEPCHS CIIydallHON
BEJIMYMHBI KaK aHAJIOT AUCTIEPCUH YUCIOBOTO Habopa.
Pemiate 3aauM Ha BBIUMCIECHHWE MAaTE€MaTHYECKOTO
OKMJIaHHWSI W  JACIEPCHUH JHCKPETHOW  CIlydailHOU
BEJINYUHBI 110 3aIaHHOMY PacHpeleCHUI0, B TOM YHCIe
3a/1a4, CBSI3aHHBIX CO CTPaXxOBaHUEM U JIOTepesMHU (C
HaIpaBJIAIOIIEeH TOMOIIBIO).

3HAKOMHMTBCH C MAaTeMaTH4YEeCKUM OXHJIAaHUEM U
JUCIIEPCUEN HEKOTOPBIX paCIpENesICHH, B TOM 4YHCIIE
pacrnpeeneHus Cl1y4aiHOW BEJIMYUHbBI «YHUCIIO YCIIEXOB)» B
cepuu ucnblTaHuii beprysum.

M3yyars yactoTy CcOOBITHS B  TOBTOPSIOIIUXCS
CIIy4alHBIX ONBITAX KAK CIyYalHYIO BEIINUNHY.
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3HAKOMHMTBLCSI C 3aKOHOM Oonbimx uucen (B Qopme
beprymnu): mpu OOJBIIOM YHCIE ONBITOB 4YacToTa
COOBITHS OJIM3KA K €T0 BEPOSTHOCTH.

Pemarp 3a1aun Ha U3MEPEHUE BEPOSATHOCTEH C TOMOIIIBIO
4acToT (C HAIIPABJISIONIEH TTOMOIIIBIO).

OO6cy:k1aTh POJIH 3aKOHA OOJIBIITNX YHCEN B 000CHOBAaHUU
YaCTOTHOTO METOJIa U3MEPEHHUS BEPOSTHOCTEM.
OO0cy:xknaTh 3aKOH OOJBIIMX YHCET KaK IPOsBICHUE
CTaTUCTHYECKOW YCTOMYUBOCTU B U3MCHUUBBIX SIBICHUSX,
pOIb 3aKoHA OOJBIIMX YHCEN B TMPHPOJE U B KHU3HH
YeJI0BEKa.

0O6006menue,
KOHTPOJIb
(10 v)

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

OmnucarenpHas  CTAaTHUCTHKA.
OJIEMEHTHI

IIoBTOpPATH H3y4EHHOE U BBICTPAMBATh CHCTEMY
3HAHHH.

PemaTe 32241 Ha IpECTaBICHUE U ONMCAHKUE JAHHBIX.
Pemathb 3a7aun Ha HaX0XK/IEHUE BEPOSATHOCTEN COOBITUH,
B TOM 4YHCI€ B ONbITaX C PABHOBO3MOXKHBIMHU
3JIEMEHTapPHBIMH COOBITHSIMH, BEPOSITHOCTEN
OObEIMHEHNUST W TepecedyeHus] COOBITHH, BBIYUCIATH
BEPOSITHOCTH B OIIBITaX C CEPHUAMU CIyYaWHBIX HCIIBITAHUN

[Ipu pazpaboTke paboueil mporpaMMbl B TEMATHUYECKOM TUIAHUPOBAHWUU JIOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH
WCIIOJIb30BAHUS YJIEKTPOHHBIX (ITU(PPOBBIX) 00pa30BATEIBHBIX PECYPCOB, SIBISIONUXCS y4eOHO-METOIUYECKUMH MaTepraliaMu
AJIEKTPOHHBIE YYEOHMKHM U 3aJaYHUKU, DJICKTPOHHBbIE OHOTMOTEKH, BHUPTyaIbHBIC
71a00paTOpUU, UTPOBBIC MPOrPAMMBI, KOJUICKIIUHA HUGPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIOJIBb3YEMbIMU JJIsi 00YUYEHUS U
BOCITUTAHUS PA3JUYHBIX TPYIIT IOJH30BATEICH, MPEACTABICHHBIMA B JJICKTPOHHOM (IIMGPOBOM) BHJIEC M PEaTU3YIOIIUMHU

(MyJTBbTUMEIUNUHBIE TPOTPaAMMBI,

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