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I[TOACHUTEJIBHA A 3AITNCKA

[Ipumepnas pabodasg mnporpamMmMa IO MaTeMaTHKE I OOYYaroLIUXCS C
3a/IepKKOM ncuxuyeckoro passutusa (manee — 3I1P) Ha ypoBHE OCHOBHOTO OOIIETrO
oOpa3oBaHMsI TOATOTOBIIEHa Ha OCHOBe @DenepadbHOTO TOCYJapCTBEHHOTO
o0pa3oBaTeNbHOTO  CTaHAapTa OCHOBHOro  obmiero  obpazoBanus  (IIpukas
Mumnnpocsemenuss Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunrucrepcrBom roctuiun Poccuiickoit deneparuu 05.07.2021 r., per. Homep 64101)
(manee — ®I'OC OOOQO), IlpumepHO ananTUPOBAHHOW OCHOBHOW 00pa30BaTEILHOM
IporpaMMbl  OCHOBHOTO 00mIero o0Opa3oBaHUs OOydYalolmuxcsi C 3aJep>KKOU
MICUXUYECKOTO pa3BuTHs (0mo0penHoi pemenueM ®YMO no obmiemy oOpa30BaHUIO
(mpotoxoit ot 18 mapta 2022 . Ne 1/22)) (manee — ITAOOIT OOO 3I1P), [IpumepHoit
paboueli mporpaMmMbl OCHOBHOTO 00111er0 0Opa3oBaHus 1o npeameTy «MaremaTukay,
[IpumepHOIl TpOrpaMMBbl BOCHUTAHHS, C YYE€TOM pacHpelesieHHbIX IO KilaccaM
MIPOBEPSIEMBIX TPeOOBaHUW K pe3yjbTaTaM OCBOCHHS AJaNTHPOBAHHONW OCHOBHOM
00pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOTIO OOIEr0 00pa3oBaHMs OOYUYaIOIIUXCS C
3aJIEPKKON TICUXUYECKOTO pa3BuTHs. B pabouelt mporpamMme y4dTeHBI HJIEU U
nosioxkeHus: KoHIenuu pa3BUTHS MaTeMaTH4YecKOoro obOpaszoBanus B Poccuiickoi
denepanum.

OO0mas xapakrepucTuka yue0Horo npeaMera «MareMmaTuka

VYyeOublii mpeamer «MaTemaTuka» BXOJUT B MPEIMETHYIO 0O0JacTh
«Marematuka u uHpopMaTuka». OH CIOCOOCTBYET Pa3BUTHIO BBIYMCIUTEIHHON
KyJIbTYpbl M JIOTHYECKOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHHS TOJIH30BATHCS
QITOPUTMAMH, a TaKKe MPHUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEIHEBHON >ku3HM oOydaromuxcss ¢ 3[IP. VueOHblii mpeaMer pa3BUBaET
MBINIJICHHE, TPOCTPAHCTBEHHOE BOOOpakeHHne, (QYHKIIMOHAIBHYIO TPaMOTHOCTS,
YyMEHUSI  BOCHPHHUMATh M  KPUTHYECKH  aHAIWM3UPOBaTh  WH(OOpMAIUIO,
MPEICTABICHHYIO B Pa3UYHBIX (hopMax.

OOyueHne mMaTemMaTUKe JAaET BO3MOXHOCTh pa3BUBaTh y oOyuatoniuxcs ¢ 3[1P
TOYHYIO, PAIlMOHAIIbHYI0O W WH()OPMATUBHYIO pedb, YMEHHUE OTOMpaTh Haumbojee
MOIXO/ISIIINE SI3BIKOBBIE, CHMBOJUYECKHE, TpaQUUeCKue CPeACTBa ISl BBHIPAKCHUS
CY>KJIEHUW U HATJISTHOTO MX MPEICTABICHHUS.

Heo0xoaumMbpiM KOMITOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJKOBAHHUU
ABIIIETCS OOIIee 3HAKOMCTBO C METOJaMU TO3HAHUA JACHCTBUTEIHHOCTH,
MpECTaBICHNE O MIPEAMETE U METOAaX MAaTeMAaTHKH, UX OTIMYUN OT METOJIOB IPYTHX
€CTECTBCHHBIX M TYMaHUTapHBIX HAayK, 00 OCOOEHHOCTAX MPUMEHEHHS MaTeMaTHKH
JUTSL pelieHus] HayYHBIX W TPHUKJIAJHBIX 3adad. TakuMm 00pa3oM, MaTeMaTU4ecKoe
oOpa3zoBaHKe BHOCUT CBOU BKJIa/ B (hopMupoBaHue 0011Iei KyIbTyphl YeJIOBEKA.

W3ydyeHne MareMaTUKU TaKKe CIIOCOOCTBYET SCTETHUYECKOMY BOCHHUTAHUIO
YeJIOBeKa, TOHMMAHHWIO KpPAacOThl M W3SIIECTBA MAaTEMAaTUYECKUX PaCCYKICHUH,
BOCTIPUSITUIO TEOMETPUUYECKUX (POPM, YCBOCHHIO UJIEU CUMMETPHH.



[Iporpamma oTpaxaeT cojepkaHue oO0yueHus mpeameTy «MaremaTuka» c
y4eTOM 0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oOyuaromuxcs ¢ 3I[IP. OBnanenue
yueOHBIM TMpeaMeToM «MaTemaTnkay MpeCTaBisieT ONPEISICHHYIO CI0XHOCTh IS
yaamuxcsa ¢ 3[IP. V oOyuarormuxcs ¢ 3[1P Hanbosee BBIpaXe€HBI OTCTaBaHUS B
pPa3BUTUU CIIOBECHO-JIOTMUECKUX (OPM MBILIUICHHS, TOSTOMY aOCTpaKTHbIE U
OTBJICUEHHBIE KaTErOpUH UM TPYIHOAOCTYIHBL. B TOXe Bpems Mpu ClEeHUaTbHOM
oOydueHHM OOyd4arolmuecss MOTYT BBIIOJHATH 3aJaHus 1o anropurMmy. OHu
BOCIIPUMMYMBBI K MOMOIIM, MOTYT BBIIIOJIHUTh NEPEHOC HA AHAJIOTMYHOE 3aJaHHE
YCBOEHHOro croco0a pemieHusi. CHM)KEHHE PA3BUTHSA MBICIUTENBHBIX ONEpalil U
3aMEJIEHHOE CTAaHOBJICHHE JIOTUYECKUX JCHCTBHM NPUBOAAT K HEIOCTATOYHOM
OCMBICJIEHHOCTH COBEpIIAEMBIX yUE€OHBIX NEHCTBUM. Y 00y4arouuxcsi 3aTpyIHEHBI
CUYETHBIE BBIYMCIICHUS, NPOU3BOAUMBIE B yM€. B TNMHCHbMEHHBIX BBIUHUCICHUSX OHU
MOTYT MPOMYCKaTh OJUH U3 MPOMEXKYTOUHbIX MmaroB. [Ipu pabGoTe ¢ YMCIOBBIMU
BBIPAKCHUSAMH, BBIUHMCICHHEM HMX 3HAYEHUS MOTYT HE YAEpPKUBATh IPABUIbHBIN
nopsaok AeiictBuid. [lpu ynporuienuu, npeodpaszoBaHuu BelpakeHui yuamuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO NPHUHATH PEUIEHUE O IMOCIEAOBATEIBHOCTU BBIITOJIHEHUS
nercTBuii. KOHKPETHOCTh MBIIUICHUS OCIIOXKHSET YCBOCHUS HaBbIKA PELICHUS
YpPaBHEHUH, HEPABEHCTB, CUCTEMBbl YpaBHEHUU. MM ManomoCcTymHO COBeEpIICHHE
00paTUMBIX ONEepaLUi.

Huszkuii  ypoBeHb  pa3BUTHUS  JIOTUYECKUX  ONEpalui, HEIO0CTaTO4YHas
00O0OIIIEHHOCTh MBIIIUICHUSI 3aTPYIHSIOT U3ydeHue TeMbl «DyHKIuu»: mpu
onpeneneHu  (QYHKIIMOHAIBLHON 3aBUCUMOCTH, TIPH OMNHCAHUM TpauuecKoit
CUTYAIINH, UCTIOJIb3YysI T€OMETPUUECKH, anreOpandeckuid, GQyHKIIMOHATBHBINA S3BIKH.
Hepenko yuamiuecst He BUIAT pa3HUIBI MEXAy 00JacThbiO OINpenesaeHus] PYHKIUU U
00J1aCThIO 3HAUYCHUM.

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

[Ipn wm3yueHun reomeTpuueckoro wmarepuana oOydarommecs ¢ 3IIP
CTJIKUBAKOTCS €  TPYAHOCTBIO  JEJaTh  JIOTUYECKUE  BBIBOJBI,  CTPOMUTH
[OCJIEOBATENbHBIE PacCyKAeHUs. HerpouHble 3HaHNUs OCHOBHBIX TEOPEM I'€OMETPHUU
OPUBOJUT K OIIMOKAaM B PEIIEHHWH TeOMETpHUecKHux 3aaady. OOydyaromiyecss MOryT
MOJAMEHUTH (POpMYITy, HEIPABWIILHO MPUMEHHUTH TeopeMy. K cepbe3HbiM ommoOKkam B
pelileHnH  3a7a4  NPUBOAAT  HEAOCTATOYHO  PA3BUTBIE  MPOCTPAHCTBEHHBIC
npenacrabiieHus. M C0KHO BBITIOJIHUTD YEPTEXK K YCIOBHIO, B TUCBMEHHBIX paboTax
OHM HE MOT'YT IPUBECTU OOBICHEHUE K UEPTEXKY.

To4YHOCTH 3aMIOMUHAHUS U BOCITPOU3BEACHHS y41€OHOI0 MaTepralia CHUKEHBI IO
OpUYMHE CIa00CTH MHECTUYECKOW JESATENbHOCTU, CYKEHHs o0bemMa MaMsTH.
Oo6yuaronumest ¢ 3IIP TpeGyeTcsi Oosibllie BpEMEHM Ha 3aKperjieHue Marepuala,
aKTyaJqu3auus 3HaHWW 110 ONOPE MPU BOCIIPOU3BEICHUH.

J51g mpeoiosieHrst TPy IHOCTEH B U3y4eHUH yueOHOoro npeameTa «MareMmaTukay
HeoOxoauMa ajanTtanus oObeMa M XapakTepa y4eOHOro marepuana K
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MO03HABATENbHBIM BO3MOXKHOCTAM yuaiuxcsi ¢ 3I[IP. Cnegyer yueOHbII marepuan
PENOJHOCUTh HEOOJIBIIMMHU TOPLUHUAMH, YCIOXKHSAS €ro MOCTENEeHHO, M3bICKUBATh
CocoObl  aAanTalMi TPYAHBIX 3aJaHUM, HEKOTOpblE TEMbl JlaBaThb  Kak
03HAKOMUTEIIbHBIE; UCKIIFOYAaTh OTJAEIbHBIE TPYAHBIE TOKA3aTEIbCTBA; TEOPETUUECKUN
MAaTEpHAl PEKOMEHIYETCS M3y4daTb B IPOLECCE NPAKTUYECKOM AESTEIBbHOCTH IIO
pemieHnto  3agady.  OpraHuyeckoe €AUMHCTBO MPAKTHYECKOW W YMCTBEHHOM
ACSTENIbHOCTH y4YalluXcsd Ha ypOKaX MAaTeMaTUKH CIOCOOCTBYIOT MPOYHOMY U
CO3HATEIHFHOMY YCBOCHHIO OA3MCHBIX MATEMATHUYCCKUX 3HAHUHN M YMEHUM.

Heau u 3anaun n3yvyenus yueOHoro npeamera «MaremaTuka»

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

* (¢hopMUpPOBaHUE LEHTPATBHBIX MAaTEMAaTUYECKUX MOHATUM (YHMCIIO, BEIUUYUHA,
r€OMETPUYIECKAs durypa, NepeMEeHHas, BEPOSITHOCTb, byHKIMS),
00€eCIeYnBaOIINX MPEEMCTBEHHOCTh U TMEPCIEKTUBHOCTh MaTEMaTHUYECKOIrO
oOpazoBanus ooyuatomuxcs ¢ 311P;

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

" pa3BUTHE WHTEJUICKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEW OOydarommxcs ¢
311P, no3HaBaTEIbHON aKTUBHOCTH, UCCIIEIOBATEIIbCKUX YMEHUN, KpUTUYHOCTHU
MBIIUIEHUS, UHTEPECA K N3YUCHUIO MAaTEMATUKU;

* ¢dopmupoBanue (YHKIMOHATHLHON MaTeMaTHYEeCKOW TI'pPaMOTHOCTH: YMEHHS
pacmo3HaBaTh MPOSIBIICHUS  MaTEeMaTHYECKUX  TOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEHN B peAJIbHBIX )KU3HEHHBIX CUTYAIUAX U MPU U3YUYECHUH JIPYTUX
Y4€OHBIX TPEAMETOB, TMPOSIBJICHUS 3aBUCHUMOCTEH UM 3aKOHOMEPHOCTEH,
dbopMyIUpOBaTh WX Ha S3bIKE MAaTEMaTUKH W CO3/1aBaTh MAaTeMaTUYECKHUE
MOJIEIM, TMPUMEHSATh OCBOCHHBIM MaTEeMaTUYECKUW ammapar i perieHus
MPAaKTUKO-OPUEHTUPOBAHHBIX ~ 3aJlay, HWHTEPIPETUPOBaTh W  OILCHUBATh
MOJTyYE€HHBIE PE3YJIbTATHI.

JlocTikeHue 3Tux 1esnei o0ecreuynBaeTcs peieHueM CIEeIYIONINX 3a0ay.

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

" CHOCOOCTBOBATh HWHTEIUICKTYaIbHOMY pa3BUTHIO, (OPMUPOBATH Ka4yeCTBa,
HEO0OXOMMbIC YETIOBEKY JJIsl TIOJTHOIIEHHO! JKU3HU B COBPEMEHHOM OOIIECTRBE,
CBOMCTBEHHBIE MATEMATUYECKOU AESATEIbHOCTU: SICHOCTA U TOYHOCTH MBICIIH,
WHTYUIIUH, TPOCTPAHCTBEHHBIX MTPEACTABICHUM, CHOCOOHOCTH K MPEOA0JICHUIO
TPYAHOCTEW;

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

" pa3BUBATh MOHATUHHOE MbILUIEHUs oO0y4atommxcs ¢ 3I1P;



" OCYHIECTBIJISITH KOPPEKIMIO MO3HABATEIBHBIX MpoiieccoB oOyyaromnuxcs ¢ 311P,
HEOOXOJMMBIX [IJII OCBOEHHS MPOTPaAaMMHOTO MaTepuaja Mo Yy4yeOHOMY
pEeIMETY;

" [peaycMaTpUBaTh BO3MOXHOCTh KOMIIEHCAIIMKM 00pa30BaTeNbHbIX Je(UIIUTOB B
OCBOCHHMH MPEIIIECTBYIONIETO MPOrpaMMHOT0 MaTepHalia y oOy4aronuxcs C
3IIP 1 HEZOCTATKOB B UX MAaTEMaTUYECKOM Pa3BUTHUH;

" chopMHUpPOBATH YCTONYMBBIN HHTEPEC YUAIIUXCA K IPEIMETY;

" BBISBJIATH M PA3BUBATh MAaTEMAaTUUYECKHUE U TBOPUYECKHUE CIIOCOOHOCTH.
OCHOBHBIE JIMHUM COJIEpKaHUsl Kypca MareMaThku B 5—9 kmaccax: «Hwucna u

BBIUHCICHUSY, «Anredpa» («AnreOpandeckre BBIpOKEHUS», «YpaBHEHHUS U
HepaBeHCTBa»), «DyHkium», «l'eomerpus» («['eomerpuueckue GUrypsl U HX
CBOMCTBay, «I3MepeHne reOMETPUUECKUX BEIUUUHY), «BEpOATHOCTh U CTATUCTUKAY.
JlaHHbIE TMHUU Pa3BUBAIOTCS MapajuIeNIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHA OT JApPYIOld, a B TECHOM KOHTaKTE H
B3aumozeiictBun. Kpome »3Toro, umx oObEeIMHSAET JOTMYecKas COCTaBIIAIOIIAS,
TPaJAULMOHHO NIPHUCYLIasi MATEMATHUKE U POHU3BIBAIOIIAS] BCE MATEMATHYECKHUE KYPCBI
U cogepxatenbhble TuHUN. ChopmynupoBanHoe B DenepaibHOM rocygapCTBEHHOM
o0pa30BaTeNbHOM CTaHJAapTe OCHOBHOTO OOIIEro 0Opa3oBaHUsl TPEOOBaHUE «YyMETh
ONEpUpPOBATh NOHATHAMMU: ONPEACIICHUE, aKCHOMA, TEOPEMA, I0KA3aTEIbCTBO; YMEHUE
pacno3HaBaTb MCTUHHBIE M JIOKHBIE BBICKA3BIBAHUSA, IPUBOAUTH IPUMEPHI U
KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHMS M OTPULIAHUS BBICKA3bIBAHUI» OTHOCUTCS KO
BCEM Kypcam, a pOpMUPOBAHHUE JIOTHUECKUX YMEHHI paclpeaeisaeTcs N0 BCEM rojam
00y4eHHUsI Ha YPOBHE OCHOBHOI'O 00I1Iero 00pa3oBaHuUsl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOUIEE MPEIMETHBIM pe3yJbTaTaM
ocBoenus [IpumepHoil paboueil mporpaMmbl, paclpeAe€HHbIM 0 ToJaM O0Oy4eHHs,
CTPYKTYPUPOBAHO TaKUM 0OOpa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHUUIUAIBHBIM
BOoIlpocaM  oOydaromuecss  oOpallaiich  HEOJHOKPATHO, UYTOOBI  OBJIAJICHHC
MaTEMaTUYECKUMH NOHATHUSAMU M HABBIKAMHM OCYLIECTBIISJIOCH IOCIEAOBATEIBHO U
[OCTYNaTeIbHO, C COOJIOJCHUEM MPUHIUIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIFOYAJIMCh B OOIIYI0 CHCTEMY MaT€MaTHYEeCKUX MPEICTaBICHUN O0y4arouuxcs C
3I1P, pacmmpsst u yriyounsst e€, oopa3ys mpoyHble MHOKECTBEHHBIE CBA3U. OOIIMe
e U3ydeHus yuyeOHoro mpeamera «MaremaTuka» mpejactaBiieHbl B [IpumepHoit
paboueil mporpaMme OCHOBHOT'O 00IIIero 00pa3oBaHus.

Oco0eHHoCTH 0TOOpPA M aJaNITAIIMU Y4€OHOT0 MAaTepuaJia o MaTeMaTHKe

OOyuenue yudeOHOMY mpenMery «MaremaTwka» CTPOUTCS Ha CO3JaHUU
ONTUMAJIBHBIX YCJIOBHUH JJIi YCBOCHHS MPOTPAaMMHOTO MaTepuajia OOyJaroIIUMUCS C
311P. bonbiioe BHUMaHUE yAEIAETCS 0TOOPY y4eOHOTO MaTeprasa B COOTBETCTBUU C
NPUHIIUIIOM JOCTYITHOCTH TPU COXPAHEHUH OOIIero 0a30BOr0 YPOBHS, KOTOPBIN
JTIOJDKEH T10 COACPIKAaHUI0 U 00beMY OBITh aJanTUPOBAHHBIM sl oOy4varomuxcs ¢ 3[1P
B COOTBETCTBUHM C HUX OCOOBIMH oOOpa3zoBaTelbHBIMU TMOTpeOHOCTsIMU. Clenyer
o0JieryuTh OBJaJicHUEe MaTepuasioM oOyuaromumuca ¢ 3I[IP mocpeacTtBoM ero
JETANbHOTO OOBSICHEHUSI C CUCTEMATUYECKUM MTOBTOPOM, MHOTOKPATHON TPEHUPOBKH
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B NPUMEHEHUU 3HAHWM, HCMOJIb3ys MPUEMBbl aKTyalu3aluu (BU3yalbHas oOIopa,
aMsITKa).

[IpumepHasi nporpamMma MpeaycCMaTpUBAET BHECEHHE HEKOTOPHIX M3MEHEHMIL:
YMEHBIIIEHHE 00BbeMa TECOPETUYECKUX CBEJCHUH, BBIHECEHHE OTICIBHBIX TEM WIIU
LEJbIX Pa3esioB B MaTepHalIbl Jisi 0030pPHOT0, 03HAKOMHUTEIHLHOTO U3YUCHHS.

HN3menenus nporpaMmmsl B 5—9 kiaaccax

Mamemamuxa 6 5 u 6 knaccax

B 03HaKOMHUTEIBHOM IIJJAHE PEKOMEHAYETCS HW3y4daTh CIEAYIOIIHE TEMBI:
«Pumckas nymepanus», «PaBubie durype», «lluwmuaap, konyc, map», «Kyow,
«IIpssMmoyronpHbIN mapajuienenumneny, «llepemenienne Mo KOOPAUHATHOM MPSAMON»,
«Mopaynb yucna», «HucioBble MpoMexyTkn»; «MacmTab» (M3ydaercs B Kypce
«I"eorpadusy); «M300paxkenne reoMmeTpruuecKux (GUryp Ha HEJTMHOBAHHOM Oymare
UCIIOJb30BAaHUEM LHUPKYJSA, JMHEWKH, YroJbHUKA, TpaHCHOpTUpa», «/lnuHa
OKpykHOCTHY», «IInomane kpyray, «llapamnenbasie npsmbie», «llepneHauKyaspHbIe
npsimbie», «OceBasi U LEHTpadbHasl CUMMETpUn» (M3ydaeTcsi B Kypce reOMETpHUH);
«beckoHeuHbIE TEPUOIUYECKHE NeCATUYHBIE IpoOu. JlecaTnuHoe npuOIMKEHHE
OOBIKHOBEHHOM ApoOm» (M3ydaeTcsi B Kypce ajireopsl).

CrnenyeT yMEHBIIWTh KOJIMYECTBO YacOB Ha cileayroumue TeMmbl: «Pemenue
Jorudeckuid 3amau», «JlnmHa otpe3kay, «lllkamby, «PacnpenenutenbHbli 3aKOH
YMHOKEHHUS», «3aMKiCh MPOU3BEACHUS C OYKBEHHBIMU MHOXUTEIIMIY, «IlocTpoeHue
KOH(MUTypaluii U3 4YacTei MpsSIMOM, OKPYKHOCTH Ha HEJIMHOBAHHOM M KJIETYATOM
Oymare», «Jlenmurenu u kpatHsle. [Ipu3Haku nenumocTtny, «Hambonpmmii oOmmii
JENUTeNIb U HauMeHbluee obmiee KpaTHoe. J[eMMMOCTh CyMMBbl M TPOU3BEACHUS.
«IIpuBenenue npodu K HOBOMY 3HaMeHAaTeN0», «Haxox1eHrne 4acTu 1enoro 1 Leaoro
no ero vactu». «OKpyrjieHue IeCATUYHBIX ApoOei». «Pemenue 3amad nepedbopoM
BCEX BO3MOXHBIX BAPUAHTOBY». «CocTaBlieHHEe OYKBEHHBIX BBIPAKEHUIN MO YCIOBUIO
3amaun». BeicBOOOAMBIIMECS YaChl MOKHO UCIIOJIb30BaTh HA MOBTOPEHUE (B Ha4aJle U
KOHLIE Y4eOHOr0 roJia), Ha U3y4yeHne HauboJsee TPy IHbIX U 3HAYMMBIX TeM: B V Kiiacce
— Ha pElIeHNE YpaBHEHUH, MPUBEIEHNUE APOOH K HOBOMY 3HAMEHATEII0, YMHOKCHHUE U
JIeNICHUE JECATUYHBIX Jpo0ed, u3MepeHue yrioB; B VI kimacce — neWcTBHS C
MOJIOKUTEIIbHBIMA M OTPULIATEIIbHBIMU YKCIIAMU, PEIICHUE YPAaBHEHUW, CIIOKEHUE U
BBIYMTAHKUE YMCE, COACPIKAIUX METYI0 U APOOHYIO YacTh, HA YMHOKEHHE U JICTICHUE
0OBIKHOBEHHBIX APOOEH.

Anzeopa

B o03HakOMHUTEIBHOM IIJIaHE PEKOMEHAYETCS HW3y4yaTh CIEAYIOIIHE TEMBI:
«ppaunoHanbHble yncia. JleicTBuTenbHbie ynciay, «CpaBHEHHE JEHCTBUTEIIBHBIX
yucen, apuMeTHuecKre ACUCTBUSL C JEHCTBUTENbHBIMU 4uciamu», «Haxoxnenue
npuOMMKEHHBIX 3HAYEHUM KBajapaTHOro KopHs», «Teopema Buera», «Pemenus
YPaBHEHUM TPETHEN U YETBEPTOM CTEIIEHEN PA3JIOKEHUEM HA MHOXKUTEINY, «DYyHKIHUA ¥
=vx u ee rpadpuk», «llorpemHocTs M TOYHOCTh NPUOTIKEHHSY, «YUeTHble H
HedeTHble QyHKIMN», «DyHKknus y=x"», «DyHkIMsa y= ax’, ee rpaQuk U CBOICTBA.
'paduku Gynkuumii y= ax? + N u y=a(x-m)?, «YpaBHEHHE C JBYMs IIEPEMEHHBIMHU U €TI0
rpaduky», «I'padudeckuii crocod perieHus CUCTEMbl ypaBHEeHHI», «300pakeHue



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

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

BricBoOOIMBIIIMECST Yachl PEKOMEHIYETCS MCIOJb30BaTh: IS JIydIllen
npopaboTKM HamboJiee BaXKHBIX TeM Kypca: «Pemienuwe ypaBHeHwuit», «Perienue
CUCTEM ypaBHEHUI», «COBMECTHbIE NEHUCTBUA C Apo0sMuy, «lIprumMeHeHne CBONCTB
apu(pMETUYECKOTO KBAJPaTHOTO KOPHS»; Ha TIOBTOPEHHE, pEIICHHEe 3ajad,
npeoOpa30BaHUE BBIPAXKEHHMI, a TAK)KE HA 3aKPEIUICHUE U3YYEHHOT0 MaTepuara.

T'eomempus

CrnenyeT OCHOBHOE BHUMAaHHE YJIENUTh MPAKTUYECKOW HAIPaBIEHHOCTH Kypca,
UCKIIIOUMB W YNPOCTUB HAMOOJIEe CIOXKHBIA JUIsl BOCIPUATUS TEOPETHUUECKUI
matepuas. Ha ypokax reomMeTpud HEOOXOAMMO MAaKCUMAaJIbHO HCIOJIb30BaTh
HarjsiiHbIe cpefcTBa OOydeHHus, OOJibllle MNPOBOJUTH MPAKTHYECKUX pabdoT ¢
yYalMuMHKCs, pemath 3a1aud. CTpOUTh pellieHne 3a7a4 IpH NOCTOSHHOM OOpallleHun
K HarJBITHOCTHA — PUCYHKaM M YE€pPTEkKaM.

O3HakOMHUTENBHO NaThb TeMbl: «TeopeMbl M JI0OKa3aTeNbCTBO. AKCHOMBDY,
«JlokazatenbCcTBO OT MNPOTUBHOrO», «CylIecTBOBaHME U €IWHCTBEHHOCTH
MEPIEHAUKYIISIpa K TpsAMOi», «MeTos reoMeTpudeckux mecr», «MeToa ynBOEHHs
Meaunanbe», « Teopema daneca u TeopemMa 0 MPONMOPUUOHAIBHBIX OTpe3kax», «LleHTp
Macc TpeyrojbHuKa», «I3MeHeHrne TPUroHOMEeTpUYECKUX (PYHKIUN IPU BO3paCTaHUN
yria», «DopMynsl IS pPaguyCcoB BIMCAHHBIX M OIMCAHHBIX OKPYKHOCTEU
ITPABUJIBHBIX MHOTOYTOJIBHUKOB)», «YpaBHEHUE NpsIMOi», «llBrxkenune», «CBoucTBa
IBIKEHU», «Teopema 0 MpOU3BENEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEAECHUN
OTPE3KOB CEKYLINX, TEOPEMA O KBAAPATE KACATEIBHOW.

CnenyeT yMEHBIIUTh KOJMYECTBO YacOB Ha M3yudeHHe TeM: «CHMMETpUYHbIC
¢urypsl. OCHOBHBIE CBOMCTBA OCEBOI CUMMETpHUN», «LIeHTpabHas CUMMETPHSI,
«Ilapannenbubii  mepenocy, «IloBopor», «lIpeobpazoBanue mogobus. IlomoOue
COOTBETCTBEHHBIX 3JIEMEHTOBY», «OCHOBHBIE 33Ja4d Ha IIOCTPOECHHE C IOMOILBIO
LUAPKYJISI W JIMHEHMKW», «JlekapTOBbl KOOpAMHATBI Ha IUIOCKOCTH», «Pemenne
TPEYroJLHUKOBY, «Ilomobue Gpurypy.

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

Bepoamnocmo u cmamucmuka

B cBsi3u ¢ TeM, YTO JaHHBIM KypC BBI3BIBACT HAWOOJBINNE CIIOKHOCTU JIS
oOyuatomuxcst ¢ 3[IP, cBsi3aHHBIE CO CHUKEHHBIM YpPOBHEM pa3BUTHs CIOBECHO-
JIOTUYECKOTO MBIIIJICHHSI, €r0 U3yYeHHUE JOJDKHO CTPOUTHCA Ha 0a30BOM YpPOBHE U
JOCTYIIHOM JUI1 YYEHHKOB Marepuase. OCHOBHOE BHUMAaHHE CIEAYET YAEIUTh
paszenaM, CBS3aHHBIMHA C IIOBTOPEHUEM IPOMIACHHOIO MaTepualia, YBEIUYUTH
KOJIMYECTBO YINPAXKHEHUM W 33JaHUM, CBS3AHHBIX C MPAKTUYECKON IEATEIBHOCTHIO
00yJaroIMXcs.



HeoOxoaumo niepecMOTpeTh COAEpKaHUE TEOPETUUYECKOIo Marepuana |
XapaKTEp €ro M3JI0KECHMs: TEOPETHMYECKUMH Marepuas IPErnoJHOCUTh B IMpoLecce
peleHns 3a7a4 M BBITOJHEHUS 3aJaHUM HaAIJBIAHO-TIPAKTUYECKOTO XapakTepa; He
TpeOOBaTh BBIBOJIA M 3alIOMHUHAHUSA CIIOKHBIX (OPMYJI, pelIeHUs HEeCTaHAApTHBIX,
TPYAOEMKHUX 3aaHUM. P TeM cienyeT u3ydaTh B O3HAKOMUTEIIBHOM ILUIAHE.

[TpumepHast mporpamMma IpeoCTaBIIsIeT aBTOPY paboueii mporpaMMbl CBOOOTY
B pacmpe/esIeHny MaTepuala 1o 4eTBepTsaM (TpuMectpam). PactipenencHre BpeMeHH
Ha W3Y4YCHHE TEM B TEUEHHE YYEOHOTO TOJa CaMOCTOSTEIBHO OIPEHesaeTCs
o0Opa3oBaTeNbHON OpraHu3anyeil ¥ 3aBUCUT OT OCOOECHHOCTEH TPYIIITBI 00yUYarONTUXCs
¢ 3IIP u ux ocoObix 00pa3oBaTENbHBIX MOTPEOHOCTEH.

IIpumepHbIe BUIBI AesiTeIbHOCTH 00y4aromuxcs ¢ 311P, 00ycinoBiaeHHble
0co0bIMHU 00pa30BaTeJbHBIMU MOTPEOHOCTAMH M O0ecIeYrBaOIIHME
OCMBICJICHHOE OCBOCHHE COJeP:KaHUM 00pa30BaHMs 110 PeAMeTy
«MaremaTuka»

Conepxanue BUIOB JesTenbHOCTH oOyuwatoumuxcsa ¢ 3[IP onpenensierca ux
0coObIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMU. [IOMUMO HIMPOKO MCIONB3YyEMBIX B
OOII OO0 o6umx a1 Bcex 00y4aromuxcsi BUJOB ACATEIbHOCTU CIEAYET YCUIHTh
BU/JIBI ICATEIBHOCTH CHEIU(PUIHBIC Il JaHHOW KaTerOpuu JeTei, 00ecTieunBaroIie
OCMBICJIICHHOE OCBOCHHME COJAEpXKAaHMs O00pa3oBaHHsA II0 MPEAMETY: YCHIICHHE
MPEIMETHO-TIPAKTUIECKON JESATEIbHOCTH C aKTUBH3AI[MEl CEHCOPHBIX CHCTEM;
4yepeOBaHUE BHJOB JEATEIBHOCTH, 3aJCHCTBYIOIIUX Ppa3UYHBIE CEHCOPHBIE
CHCTEMBI; OCBOCHUE MaTepHualia ¢ OMOPOI Ha aJIFOPUTM; «IIOLIArOBOCTHY B U3yUCHHUU
MaTepuaa; UCIOJIb30BAHUE JOMOJHUTEIBHON BU3YyaJIbHOM OMOPHI (CXEMBbI, I1a0JIOHBI,
OMOpHbIE TaOJMUILIBI); PEUYEBOM OTYET O MpOIEcCe U pe3ysibTaTe JeATeIbHOCTH;
BBIMOJIHEHUE CHEUAIbHBIX 3aJlaHul, 00ECIEeUUBAIOLIUX KOPPEKIHMIO PEeryssiuu
y4eOHO-TI03HABATENIbHOMN 1€ATEIbHOCTH U KOHTPOJIb COOCTBEHHOT'O pe3yibTara.

[TpumepHass TemMaTudeckass W TEPMHHOJOTHYECKAsl JIEKCMKAa COOTBETCTBYET
OOIT O0O0.

Jns oOyuvarommxcs ¢ 3IIP cyliecTBEeHHBIM SIBISIOTCA MPUEMBI PabOThI C
JIEKCMYECKUM MatepuajoM Mo mnpeamery. [IpoBoaurcs cnenmanbHas paboTa 1o
BBEJICHUIO B aKTHUBHBIM CIOBaph OOYYaIOIIMXCSI COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
N3y4aempie TEpMUHBI BBOSTCS HA TTOJMCEHCOPHOW OCHOBE, 00s3aTeIbHa BU3yalbHas
MOJIZIEPAKKA, aITOPUTMBI paOOTHI C ONIPEAETICHUEM, OITIOPHBIE CXEMBI JJIs aKTyaIn3aluu
TEPMHUHOJIOTHH.

Mecto yueOHOro npeamera «MaremaTnka» B y4eOHOM ILIaHe

B cootBerctBUM ¢ denepaibHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApPTOM OCHOBHOTO 001Iero oOpa3oBaHMsl y4eOHBIN TpeaMmeT «MaTtemaThka
BXOJUT B TpEeAMETHYI0 o0nacth «MartemaTtuka W uWHOOpPMATHUKAa» U SIBISETCS
o0si3aTenbHBIM JUTs m3ydeHus. B 5-9 kinaccax yueOHbIN npeameT «MaTeMaTHKa
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TPaJIULMOHHO M3Y4aeTcs B paMKax CIEIyIOIIMX y4eOHBIX KypcoB: B 5-6 kiaccax —
Kypca «Marematuka», B /-9 kinaccax — KypcoB «Anredpa» (BKJIOYas 3JIEMEHTHI
CTaTUCTUKA M Teopuu BeposTHocTel) u «['eomerpus». Hacrosmeid nporpammoit
BBOJIUTCS CAMOCTOSITENIbHBIN y4eOHBIN Kypc «BeposITHOCTD U CTATUCTUKAY.

Hacrosmieit mporpaMMoi npelycMaTpUBAETCs BbIACICHUE B y4€OHOM IUIaHE Ha
M3Yy4YEeHHE MaTeMaTUKH B 5—6 Ki1accax 5 yueOHBIX 4aCcOB B HEZICIIO B TEUCHUE KAXXK]IOTO
roja oOyueHus, B 7-9 kiaccax 6 yueOHbBIX YaCOB B HEJEIIO B TEUEHHE KaXKJI0TO rojia
00yueHus, Bcero 952 yueOHBIX yaca.

Conmepxxanue yueOHoro mnpeamera «MaremMaTuka», NPEICTaBICHHOE B
[IpumepHoii paboueit mporpamme, cootBercTByeT @DI'OC 00O, IIpumepHoi
OCHOBHOM 00pa3oBaTeNbHOM MporpaMMe OCHOBHOTO oOmmiero o0Opa3oBaHUS,
[TpumepHOI aganTUPOBAaHHON OCHOBHOM 00pa3oBaTEIbHON MPOTrpaMMe OCHOBHOTO
oO1ero o0pazoBaHus 00YUYaAIOIMIUXCS C 33AE€PKKOM IICUXUYECKOTO Pa3BUTHSL.

Tematnueckoe IUIAaHUPOBaHME  Y4EOHBIX KYpPCOB M  PEKOMEHIYEeMOe
pacnpeziesieHne yueOHOro BpeMEH! I U3YyUEHHs OTJIEIbHBIX TEM, MIPEAJI0KEHHBIC B
HACTOSIIIIENW pOrpaMMe, HaJl0 pacCMaTpPUBAaTh Kak IIPUMEPHBIE OPUEHTUPHI B IIOMOILIb
COCTaBUTENIO aBTOPCKOW pabouell mporpamMmbl M MPEXIE BCEr0 YUYUTEIO. ABTOP
pabouyeil mporpaMMbl BIIpaBE YBEIUYUTH NPEJIOKEHHOE YUCIO YYEOHBIX YacoB Ha
TeMbl, TpeOymomue Oojee IMTEeNbHOro u3ydeHus oOyuatouumucs c 3IIP, wmm
YMEHBUIUTh KOJIMYECTBO YAaCOB HA TEMBI, H3y4YaeMbI€ HA O3HAKOMUTEIBHOM YpPOBHE.
JlomycTUMO Takke JIOKaJbHOE IMEPEPACTIPENCICHHE U TEPECTAHOBKA 3JIEMEHTOB
colepKaHUsl BHYTpPH JaHHOro kiacca. KoiMuecTBO MpOBEpOYHBIX  padoT
(TeMaTH4eCKUi U UTOTOBBIN KOHTPOJIb KAUeCTBAa YCBOCHUS Y4EOHOT0 MaTepuaia) U ux
TUI (CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE PabOThI, TECThI) OCTAIOTCS Ha YCMOTPEHHUE
yuurtena. Takke yUYuTeNb BIpaBe yBEIUUYUTh WM YMEHBIIUTh YUCIIO YY€OHBIX YacoB,
orBeA€HHBIX B I[IpumepHoid pabouelt mnporpamme Ha 0000LIEHHE, TOBTOPEHUE,
CUCTeMAaTHU3alMi0 3HaHUM oOyuwatouxcsa. ENWHCTBEHHBIM, HO NPUHLIUIHAIBHO
BaXXHBIM KpUTEPUEM, SIBJISICTCS JOCTUKEHHME PEe3yJIbTaTOB OOyUEHUs, yKa3aHHBIX B
HACTOSIIEH TIpOrpaMmme.

11



[MTPUMEPHAS PABOYAS [TIPOTPAMMA YUEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KIIACCBI

Heaun n3yyeHusi yaedOHOro Kypca

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

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

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

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

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

OCHOBHBIE JMHHH COJIEp)KaHUs Kypca MaTeMaTuku B 5-6 Kimaccax —
apupMeTnyecKas U reOMEeTpuYecKas, KOTOPbIE pa3BUBAIOTCS MMAPAJUIEIbHO, KaK/1as B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBHCUMO OJIHA OT APYIOW, a B
TECHOM KOHTAaKT€ M B3aUMOJEHUCTBUHM. TaKkKe B Kypce NPOUCXOAUT 3HAKOMCTBO C
AJIeMEHTaMU anreOpbl U ONMHUCATEIbHON CTaTUCTUKHU.

N3yuenue apudmernyeckoro Marepuaia HayMHAETCSd CO CHUCTEMATHU3alUUd U
Pa3BUTHUS 3HAHUM O HATYPAJIBHBIX UYMCIAX, MOJYYEHHBIX B HAYaJIbHOM 1iKoje. Ilpu
TOM COBEpUICHCTBOBAHWE BBIYMCIUTEIBHOW TEXHUKM U (POPMHUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUM COYETACTCA C PA3BUTHEM BBIYMCIMTEIBHOW KYJBTYPBI, B
YaCTHOCTH € OOy4Y€HHEM MPOCTEHIINM MpUEMaM MPUKUAKUA U OLIEHKH PE3yJIbTaTOB
BbIUKCIICHHN. 3yueHnne HaTypalbHBIX YMCeN MPO0IHKaeTcs B 6 Kjacce 3HAaKOMCTBOM
C HaYaJIbHBIMU NOHATHUSIMHU TEOPHUU IEITUMOCTH.

Jpyroii KpynHblil OJOK B coliepKaHUU apu(PMETHUECKON JIMHUU — 3TO JPOOH.
Hayano u3ydenusi 0OObIKHOBEHHBIX U JECSITHUYHBIX ApOOEH OTHECEHO K 5 Kiaccy. ITo
NEPBBIM ATalm B OCBOCHHM ApOOEil, KOrja MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH
UAesIMHU, MOHATUAMH TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX JpoOel B
MOJIHOM 00BEME MPENUIECTBYET U3YUEHHUIO JECATUUHBIX Ipo0eH, 4To 1eaecooOpazHo
C TOYKH 3pEHUs JIOTMKU W3JIOKEHHUsI YWCIOBOM JIMHUU, KOrAa MpaBuia IEUCTBUN C
JACCATUUYHBIMH APOOSIMH MOKHO OOOCHOBAaTh YK€ M3BECTHBIMH aJIrOpPUTMaMHU
BBIMOJHEHUS JEHCTBUM C OOBIKHOBEHHBIMH JPOOsIMH. 3HAKOMCTBO C JECSITHYHBIMU
ApOOSIMH PaCHIMPUT BO3MOXKHOCTH JJII TMOHUMAaHHsS OOYYaOLIUMUCS MPHUKIATHOTO
IIPUMEHEHUS HOBOM 3aIlMCH NP U3YYECHHUU IPYTUX NPEAMETOB U IPU IIPAKTUYECKOM
ucnonb3oBanuu. K 6 kjmaccy OTHECEH BTOpPOM dTam B HW3Y4YEHUU JApoOeH, Te
POUCXOJIUT COBEPIICHCTBOBAHME HABBIKOB CPABHEHUS U NpeoOpa3zoBaHus ApoOei,
OCBOCHME HOBBIX BBIUMCIUTENBHBIX aJITOPUTMOB, OTTAYNBAHNE TEXHUKHU BBIUMCIICHUM,
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B TOM YHKCJI€ 3HAYEHUN BBIPAKEHUM, COAEPKAIIMX U OOBIKHOBEHHBIE, U JIECATUYHBIC
IpoOu, YCTAaHOBJIEHUE CBS3EH MEXIy HUMHU, PACCMOTPEHHE MPUEMOB PEILICHUS 3a]1a4
Ha 1poOu. B Hauase 6 kiacca mMpOMCXOAUT 3HAKOMCTBO C MOHSITHEM IMPOIICHTA.

Oc00OEHHOCTBIO U3YUYEHUS MOJOKUTEIBHBIX U OTPUIIATENLHBIX YHUCEIl SIBISETCS
TO, YTO OHM TAaKKE€ MOTYT pacCMaTPHUBATHCS B HECKOJIBKO 3TarnoB. B 6 kiiacce B Havase
u3yuyeHusi TeMbl «I10M0KUTENbHBIE U OTPULIATEIBHBIE YHCIIA» BBIJIEIACTCS MOATEMA
«llenble yucna», B paMKax KOTOPOM 3HAKOMCTBO C OTPULATEIbHBIMH UYHUCIAMHU H
JNEUCTBUSIMH C TIOJIOKUTEIBbHBIMA M OTPULIATEIIBHBIMU YHUCJIAMHU MPOUCXOJIUT Ha
OCHOBE COIEPXKATENBHOTO TMOAXO0Ja. OJTO TMO3BOJSAET HAa JOCTYIIHOM YPOBHE
MO3HAKOMUTD YYAIINXCS MPAKTUYECKU CO BCEMU OCHOBHBIMU MOHATHUSIMU TEMBI, B TOM
YuClI€ W C NOpaBWIaMU 3HAKOB IPU BBITOJHEHUH apU(PMETHUYECKUX JEHCTBUU.
N3yyeHne palioHAIBHBIX YUCEI HAa 3TOM HE 3aKOHYUTCA, a OyJeT MpPOJOJIKEHO B
Kypce anreopsl 7 Kjlacca, YTO CTAHET CIEAYIOMIMM POX0I0M BCEX MPUHIMUITUATIBHBIX
BOITPOCOB, TEM CaMbIM pa3/ielIEHUE TPYIHOCTEH 00JIer4aeT BOCIPUITHE MaTepHraa, a
pacnpeiesieHue BO BpeMEHHU CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Tpu oOyueHuM pelIeHUI0 TEKCTOBBIX 3a/ay B 5—6 Kiaccax MCIONb3YHOTCS
apudmernueckue npuéMsl perieHus. TeKCToBbIe 3aJau, pelaemMble Ipu 0TPadOTKe
BBIYMCIIUTEIBHBIX HABBIKOB B 5—6 Kjaccax, pacCMaTpUBAIOTCS 3aJlauyd CIECIYIOLINUX
BUJIOB: 3a/laud Ha JBIDKEHHWE, Ha 4YacTH, Ha TIOKYNKH, Ha paboTy W
IPOU3BOJUTEIBHOCTh, Ha MPOLEHTHI, Ha OTHOWIEHWS W mIpornopuuu. Kpome Toro,
oOy4Jaroniecsi 3HaKOMSTCS C NpHEMaMH PEIICHUs 3aJad MepedopoM BO3MOXKHBIX
BApUAHTOB, yuaTcs paboTaTh ¢ MHPOpMaIel, mpeacTaBIeHHON B popMe TabIuIl Uin
JTUarpaMM.

B Ilpumepnoit pabouedt mporpamMme mpeaycMoTpeHo GOpMUPOBAHUE
MPOIEIEBTUUECKUX alNreOpandecKkux npeacTaBiieHuid. bBykBa kak CHMBOJ HEKOTOPOTO
Yyyclia B 3aBUCUMOCTH OT MaTE€MaTHYECKOTO KOHTEKCTa BBOJUTCA MOCTENEHHO.
BykBeHHass CUMBOJIMKA IIMPOKO HUCHOJB3YETCS MPEKIE BCEro JJis 3alUCH 0O0LIuX
YIBEpXKACHUA W MpemiokeHui, Qopmya, B YaCTHOCTM MJii  BBIYUCICHUS
r€OMETPUYECKHUX BEJIUYMH, B KAUECTBE «3aMECTUTENSD YUCIIA.

B kypce «Marematuku» 5—6 KiaccoB MpEACTaBIICHA HarJsiAHAsh T€OMETpus,
HamnpaBjieHHass Ha  pPa3BUTUE OOpPa3HOrO  MBILUIEHUS, MPOCTPAHCTBEHHOTO
BOOOpaKEHUS!, U300pa3UTENbHBIX YMEHUN. DTO BaXKHBIN ATAll B U3yUYEHUU T€OMETPUH,
KOTOPBI OCYIIECTBIIIETCS HA HAIVISAHO-IIPAKTUYECKOM YPOBHE, ONUPAETCS Ha
HarIsiAHO-00pa3Hoe  MbIIIJIeHHEe oOydJaromuxcsa. bonbinas  posib  OTBOAUTCS
OPAKTUYECKONM  JEATEIbHOCTH,  OMbBITYy,  JKCIEPUMEHTY,  MOJEIUPOBAHMUIO.
OOyuaroiuecss 3HAKOMSTCS C TE€OMETPUYECKUMH (UrypaMyd Ha IUIOCKOCTH U B
IPOCTPAHCTBE, C UX MPOCTEUIIMMHU KOH(MUTypalMsIMH, ydaTcs HM300paxaTb HUX Ha
HEJIMHOBAaHHOW M KJIeT4aTo Oymare, paccMaTpuUBalOT UX IMpocTeiiue cBoiicTBa. B
npolecce U3y4YeHUs HarIsiIHOW F€OMETPUU 3HaHUS, TOJyYeHHbIE 00y4YarouMMUCs B
HayaJIbHOW LIKOJIE, CHCTEMATU3UPYIOTCS U PACLIUPSIFOTCS.
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MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMYy IUIaHy B 5—6 KjaccaXx HW3y4aeTcs WHTETPUPOBAHHBIN
npenMer «MaTemaTHKa», KOTOPBIM BKIIOYAeT apu(METHUYeCKUul Marepuan u
HarJsIHY0 TEOMETPHIO, @ TAKXKE MTPOIEAEBTUUECKHIE CBEACHUS U3 alreOpbl, 3JIEMEHTHI
JIOTMKH M Hayaja OIMCaTeIbHOW CTaTUCTUKH.

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

Conep:xkanue yueOHOro Kypca (mo rogam o0yueHus )

5 KJIACC

Hamypanonuie uucna u nynsp

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

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

CpaBHEHME HATypaJbHBIX YHCEI, CPABHEHHUE HATYyPAIbHBIX YHCEN C HYJIEM.
Cnoco0bl cpaBHeHUs. OKpyTieHUE HATYpaIbHBIX YHACE].

Ciio’)keHue HaTypaJbHBIX YMCEI; CBOMCTBO HYJS IPU CIOXKEHHUH. Brrumranue
KaK JeicTBUE, 0OpaTHOE CIOKEHHIO. YMHOXEHUE HATypalbHBIX YHCEN; CBOMCTBA
HYJISI U €IUHUILIBI TIPU YMHOXEHUHU. [[eneHne kak neicTBue, 00paTHOE YMHOKEHUIO.
KomrionenTel  paelicTBui, CBsA3b  MexAy HuMH. [IpoBepka  pesynbrara
apupmernyeckoro neicteus. llepeMecTuTenbHOE W COYETATENbHOE CBOMCTBA
(3aKOHBI) CIIOXKEHHSI W YMHOXEHUS, pacnpeoerumenbHoe C80UCMEo (3aKOH)
VMHOJNCEHUA.

Hcnonb3oBanue OykB 711 0003HAUCHUS HEM3BECTHOIO KOMIIOHEHTA W 3aITUCH
CBOMCTB apr(pMETUIECKUX JTCHUCTBUM.

Jlenumenu u xpamwuvle uwucaa, 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
pPa3psAIHBIX CIAracMbiX.

UucnoBoe BbIpaXeHUE. DBpluuciieHHME 3HAYEHUM YMCIIOBBIX BBIPAXKECHUN;
MOPANOK  BBINOJHEHUS  JACUCTBUM.  MCmonp30BaHWE  NPU  BBIYMCICHUAX
MEPEMECTUTEIILHOTO U COYETATEILHOTO CBOMCTB (3aKOHOB) CIIOKEHUSI U YMHOXKECHUS,
PAcnpeoenumenbHo20 C8OUCMBA YMHONCEHUS.

podu

[IpencraBienre o JOpoOW Kak CIocoOe 3amucud  4YacTH  BEJWYHWHBI.
OO6bikHOBeHHBIE pobu. [IpaBuibHBIE W HeNpaBWIbHBIE ApoOu. CMemanHas apoob;

1 31ech u nanee KypcuBoM 0603HAUEHBI TEMbI, M3ydEHHE KOTOPBIX POBOAUTCS B 03HAKOMHUTENLHOM IliaHe. [lenaror
CaMOCTOSATENIFHO OTIPeIeNsIeT 00bEeM H3yIaeMOoro MaTepHaia.
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Ipe/iCTaBlIeHHe CMEIIaHHOM 1poOU B BUJI€ HETPABUIILHOMN APOOU U BBIJEICHHUE 1IEJION
YacTH YUClia U3 HEeNMpaBWIbHOU Apoou. M300paskeHue npodeit ToukaMu Ha YUCIOBOM
npsmoii. OcHOBHOE cBOWCTBO npobu. Cokpawernue opooeii. Ilpusedenue opoou x
HogoMmy 3HameHameno. CpaBHEHHUE IpOOEi.

CrnoxxeHue W BBIYMTAHUE JIpoOeil. YMHOXKEHUE U JieleHne Ipo0ei; B3auMHO-
oOpaTHsble Ipodu. Haxooxcoenue yacmu yeno2o u yeno2o no e2o Yacmu.

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

Apudmernueckne ACHCTBUA C  ACCATUYHBIMH  ApoOsimu.  Okpyenenue
oecsamuyHvlx Opooell.

Pemenne TeKCTOBBIX 32/1a4

Pelienrie TEKCTOBBIX 3a71a4 apu(PMETHUECKUM CIIOCOOOM. PeuieHue n1oeuveckux
3a0au. Peuwenue 3a0au nepebopom 6cex 603M0O*CHbIX apuarnmos. VIconb30BaHue IpH
pEIIeHUH 3a71a4 TaOJIHI] U CXEM.

Pemiennie 3amad, coaepKallMX 3aBUCHUMOCTH, CBS3bIBAIONINE BEJIWYWHBIL:
CKOpOCTb, BPEMSI, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh. EMHUIIBI H3MEPEHHUS:
Macchl, 00bEMA, IIEHBI; PACCTOSHUS, BPEMEHHU, CKOPOCTU. CBA3b MEXKIY €IMHHUIIAMU
U3MEPEHUS KaXK10W BEJIMYHHBI.

Pelienrie OCHOBHBIX 3aj1a4 Ha JPOOH.

[IpencraBienue qaHHBIX B BUJI€ TAOJIUII, CTOJIOYATHIX UATrPaMM.

Harasinnas reomerpust

Harnsgueie npencraBieHus o Gurypax Ha IIIOCKOCTH: TOYKA, psiMasi, OTPE30K,
JIy4, YroJ, JIJOMaHas, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. Yrou. [IpssMon, ocTpsii,
TYHOU U pa3BEPHYTHIE YTJIbI.

JlmHa oTpe3ka, METPUYECKUE €IUHUIBI JUIMHBL. JJIMHA JIOMaHOW, EpUMETP
MHOTOYyToJIbHUKA. MI3MepeHne U MOCTPOCHHE YIJIOB C MOMOIIBIO TPAaHCIIOPTHPA.

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

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

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

Haenaonvie npeocmasnenusi o npocmpaHcmeeHHbix uaypax: npsamoy20ibHblll
napannenenuneo, Kyo, MHo2o2panHuku. M3oopasxicenue npocmenuux MHO202PAHHUKOS.
Pazeéépmxu xyba u napannenenuneda. Coszdauue mooeneli MHO20CPAHHUKOS (U3
bymazu, nposoIoKU, NIACMUIUHA U OD.).

O0vém npamoyeonvHo2o napaiieienuneoa, kyoa. Eounuyst uzmepenus oovéma.

6 KJIACC

Hamypanvhnoie yucna
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Apudmernueckre NEUCTBUS C MHOTO3HAYHBIMM HATypaJbHBIMH YHCJIAMHU.
YucioBble BRIPAKEHUS, MOPSAIOK ACHCTBUM, UCIIONB30BaHKEe CKOOOK. Mcnonp3oBanue
MpU BBIYUCIICHUSAX MEPEMECTUTEIIBHOTO M COYETATEIBbHOIO CBOWMCTB CJIOKECHHUS H
YMHOXEHUSI,  pacnpederumenvio2o  ceolcmea  ymuooacenusi.  OKpyTIeHHE
HaTypaJbHbIX YHCEIL.

JlenuTenu W KpaTHBIE YMCIIA, HAUOOIbUWUL 0OWuULl Oeumeb U HauMeHblulee
obwee kpamuoe. [enumocms cymmul u npoussedeHus. JleneHrue ¢ 0CTaTKoOM.

Jlpoou

OObIKHOBEeHHAs1 ApoOb, OCHOBHOE CBOMCTBO JApOOH, COKpalleHue apoOei.
CpaBHeHue U ynopsiiounBanue ApoOeit. PelieHue 3aay Ha HAXOXKIEHUE YaCTU OT
[EeJIoro M 1EeJoro mo ero 4vactu. J[poOHoe uwMcio Kak pe3ynbTar JeieHUs.
[IpeacraBienue necATUYHON OpoOU B BUE OOBIKHOBEHHOW APOOH W BO3MOMXKHOCTD
MpeCTaBIeHUs] OOBIKHOBEHHOW NIpoOM B BHUAE AeCATUYHOM. JlecaTuuHbie npoOu u
MeTpuueckas cucteMa mep. ApudMeTHYeCKUe JACHCTBUSI U YMCIOBBIE BBIPAYKECHUSI C
OOBIKHOBEHHBIMU U JICCATUUYHBIMU IPOOSMHU.

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

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

Ilonoscumenvuvie u ompuyamenvHvle yucia

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

CpaBHenue uyucen. ApudMeruueckue ACHUCTBUS C TOJOXUTEIBHBIMU U
OTpHUIIATEILHBIMU YUCIIaAMHU.

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

Bykeennuie eviparcenus

[Ipumenenue OyKB AJis 3alIMCHU MAaTEMaTUUYECKUX BBIPAKEHUN U TIPEITIOKEHUM.
CpoiicTBa apu(pMETUYECKUX JEHUCTBUN. bByK6eHHble 6blpadceHuss U YUCI08ble
noocmaroeku. ByKBEHHBIE pPaBEHCTBA, HAXOXKJIEHHWE HEU3BECTHOTO KOMIIOHEHTA.
®opmyibl; HOpMyIBl IEpUMETpPa M TUIOMIAAA TPSAMOYTOJIbHUKA, KBaApaTa, 00béMa
napannenenuneda u Kyoa.

Pewienue mexcmogwix 3a0au

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

Pemiennie 3amau, conaepikaldx 3aBUCHMOCTU, CBS3BIBAIOIINX BEJTUYUHBI:
CKOPOCTb, BPEMsI, paCCTOSIHHE; 1I€Ha, KOJUYECTBO, CTOUMOCTb; MMPOU3BOIUTEIIHLHOCTD,
BpeMsi, 00bEéM paboThl. EnuHUIBI M3MEPEHMS: MacChl, CTOMMOCTH; PaCCTOSHHUS,
BpEMEHH, CKOPOCTH. CBSI3b MKy €AMHUIIAMHU U3MEPECHUS KaXK/I0M BEJIMUUHBI.

Pemienue 3amay, cBA3aHHBIX C OTHOIIEHUEM, MPOIMIOPIIMOHATBHOCTRIO BEJTUYHH,
NPOLIEHTaMU; pElIEHUE OCHOBHBIX 3aa4 Ha JPOOU U MPOIEHTHI.
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Oyenka u npukuoKa, okpyeieHue pe3yibmamd.

Cocmasenenue O6YK8EHHbIX BbIPANCEHUL NO YCI08UIO 3A0AYl.

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

Haznaonaa zeomempus

Harnsaasle npeacTaBiieHus o (pUrypax Ha IDIOCKOCTH: TOYKA, MPpsAMasi, OTPE30K,
Jyd4, YroJj, JOMaHast, MHOTOYT'OJIbHUK, YeThIPEXYTOJbLHUK, TPEYTOJIbHUK, OKPYKHOCTB,
KpYT.

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

M3mepeHre W TOCTPOCHHE YIJIOB C TIIOMOIIBIO TPAHCIOPTHpPA. Buisl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIH, IPSIMOYTOJIBHBIH, TYTOYTOJILHBIN;
paBHOOCIPEHHBIH, PaBHOCTOPOHHUIA. YeThIpEéXyrobHUK, IPUMEPBI
YeTBHIPEXYTOJLHUKOB. [IpSIMOYTOJbHUK, KBaapaT: UCIOJIL30BaHUE CBOHCTB CTOPOH,
VTJIOB, TUArOHAIICH. M300pasicerue ceomempuieckux gpueyp Ha HeluHOBaAHHOU Oymaze
C UCNONL30BAHUEM YUPKYJIA, JUHEUKU, YeolbHUKa, mpancnopmupa. TloctpoeHus Ha
KJIeT4aTon Oymare.

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

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

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

Ilonamue o6wéma, eounuyvl uzmepenus obvéma. OOBEM NPAMOY20NbHO2O
napannenenuneoa, Kyoa.
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I[TPUMEPHA PABOYAS ITPOTPAMMA YUYEBHOI'O KYPCA «AJII'EBPA». 7—
9 KJIACCBI

Henu n3yyeHusi yaeOHOro Kypca

AnreOpa sBISE€TCS OJHMM M3 OMNOPHBIX KYpPCOB OCHOBHOM IIIKOJIBI: OHa
o0OecreuynBaeT M3y4yeHUE JPYruX AUCLIMIUIMH, KaK €CTeCTBEHHOHAY4YHOIrO, TaK H
T'YMaHUTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO JIJIs POJAODKEHUS 00pa30BaHus U
B IOBCEIHEBHOW >XM3HU. Pa3zBuTHe y 0OydaromMXCSd HAYYHBIX MPEJICTaBICHUN O
IPOUCXOKIECHUN
U CYIIHOCTH alireOpanyecKkux aOCTpaKIui, Croco0e OTpaKeHUs MaTeMaTUYECKON
HAyKOW SIBJICHWA W TIPOIIECCOB B MPHUPOJE W OOIIECTBE, POIM MATEMaTUYECKOTO
MOJICJTUPOBAHUS B HAYYHOM IO3HAHUU U B MPAKTUKE CMIOCOOCTBYET (DOPMUPOBAHUIO
Hay4YHOTO MHUPOBO33PEHUS U KAYECTB MBIIUICHUS, HEOOXOIUMBIX IS aJlalTalluy B
cCoBpeMeHHOM Iu(poBoM oOmiecTBe. M3yueHue anreOpbl €CTeCTBEHHBIM 00pa3oM
obecrieuynMBaeT  pa3BUTHE  yMEHUS  HaOmaaTh,  CpaBHUBATh,  HAXOIUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHMUS, CIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JCHCTBUS U BBIBOJIBI, (POPMYIUPOBATH
yrBepkaeHus. OcBoeHue Kypca anreOpbl 00€cleurMBaeT pa3BUTHE JIOTUYECKOTO
MBIIIJICHUSI OOYYaIOIIUXCS: OHU HCIOJNB3YIOT JEAYKTUBHBIE W HWHIYyKTUBHBIE
paccykJieHus, OOO0OIeHHEe U KOHKPETH3allhi0, a0CTparupoBaHUE U aHAJIOTHIO.
OOyuenue anrebpe mMpearnoyiaraeT 3HAYUTENbHBIH O00BEM  CaMOCTOSITEIbHOMN
NESATEIbHOCTH  OOYYarONIMXCS, TI03TOMY CaMOCTOSITENIbHOE pelieHue 3aaad
€CTECTBEHHBIM 00pa3oM SIBIIETCS peanu3anueld JAesTeIbHOCTHOTO TMPUHIUIIA
00yueHwus.

B crpykrype mnporpamMmbl y4eOHOro Kypca «AmnreOpa» OCHOBHOW IIKOJIbI
OCHOBHOE MECTO 3aHHUMAIOT COJEpKAaTeIbHO-METOANYECKUE JUHUM: «Yucna u
BBIYUCIICHUS; «AJIre0OpandecKue BhIpaKeHUs»; « Y paBHEHUSI U HEPABEHCTBAY;
«Dynkum». Kaxaas u3 3TUX COAepKaTeIbHO-METOIMYECKUX JIMHUNA PA3BUBACTCS HA
NPOTSHKEHUU TPEX JIET M3YyYEHMsI Kypca, €CTECTBEHHBIM O0pa3oM MeperuieTasich H
B3aMMOJICUCTBYS C JAPYTUMH €Tr0 JUHUSMU. B Xone m3yueHus Kypca o0ydaromumMcs
OPUXOJUTCS JIOTUYECKU pacCykAaTh, HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHbIN
s3bIK. B CBsI3M ¢ 3TUM 11€51ec000pa3HO BKIIOYHUTH B MPOTpaMMy HEKOTOPHIE OCHOBBI
JIOTWKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3/ieiibl MATEMAaTHYECKOT0 00pa30BaHUs U
CHOCOOCTBYIOLIME  OBJAJICHUIO  OOy4YalOIIMMHUCS  OCHOB  YHUBEPCAJIBHOIO
MaTeMaTH4YECKOro s3bIKa. TakuM 00pa3oM, MOXKHO YTBEP)KIATh, UTO COJICPIKATEIbHON
U CTPYKTYpPHOM OCOOEHHOCTBHIO Kypca «AJredpay SIBISETCS €ro WHTErpUPOBAHHBIN
XapaKkTep.

Conepxanue JnuHUM «Yucna W BBIUMCICHUS) CIYXKUT OCHOBOWM ISt
JadbHEUIero M3y4eHUs MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHIO Yy OOyYarOIIUXCS
JIOTUYECKOTO MBINIJIEHUS, (POPMUPOBAHUIO YMEHHS TOJIH30BATHCA AITOPUTMAMH, a
TaK)Ke TPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX IS TTOBCEIHEBHOM
KU3HU. Pa3BuTHE MOHATHS O YKCJIE B OCHOBHOM IIKOJIE CBSI3aHO C PALIMOHAIBHBIMU U
HUPpAIMOHATLHBIMU YUCIaMHU, (POPMUPOBAHUEM MPECTABICHUN O JICHCTBUTEIHHOM
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quclie. 3aBepIllIeHNE OCBOEHUS YNCIOBOM JINHUU OTHECEHO K CTapllIeMy 3BEHY OOIIEero
o0Opa3oBaHUs.

CopeprkaHue IBYX alreOpandecKuX JIMHAN — « Are0pandecKue BIPaKEHU» U
«YpaBHEHUS U HEPaBEHCTBA» CHOCOOCTBYEeT (OPMUPOBAHUIO Yy OOYUYaAIOIIUXCS
MaTeMaTUYeCKOro anmnapara, HEOOXOAUMOro I pEelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX IPEAMETOB U IMPAKTUKO-OPUEHTHPOBAHHBIX 3aJa4y. B OCHOBHOM IIKOJIE
yueOHBI MaTepuan TpYIIUPYETCs BOKPYT PaIlMOHAIBHBIX BhIpaKeHUil. Anredpa
JEMOHCTPUPYET 3HaUYECHNUE MATEMATUKHU KaK SI3bIKa JUJIS IIOCTPOCHUSI MAaTEMAaTUYECKUX
MOJIeIel, ONMUCcaHMs MPOIIECCOB U SABJICHUH peanbHOro mupa. B 3amaum oOyueHus
anredpe BXOIAT TaKXKe JaJbHEWIIEE pa3BUTHE AJITOPUTMHUUECKOIO MBIIUICHUS,
HEOOXOAUMOI0, B YaCTHOCTH, JUIsI OCBOCHHUS Kypca HMH(OPMATHKH, U OBJIAJICHUE
HaBbIKaMH JIEAYKTUBHBIX paccyxaeHuid. [IpeobpazoBanue cUMBOIBHBIX (POPM BHOCUT
CBOM crnenuduueckuil BKJIaJ B pa3BUTUE BOOOpPaXKEHHs, CIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Conepxanue (QyHKIIMOHATBHO-TpAaUUECKOW JIMHUKM HAIEJICHO Ha TOJIyYeHUE
IIKOJIbHUKAMH 3HaHUA O (PYHKLIMSIX KaK BaKHEWIIEH MaTeMaTHYEeCKOW MOJAENU s
OMMCAHUSI U HUCCJENOBAHMS Pa3HO-00pa3HbIX MPOILIECCOB W SIBJICHUI B MPUPOJE H
oOuiectBe. M3yueHue 3TOro marepuana CrocOOCTBYET Pa3BUTHIO y OOyUYarOLIUXCS
YMEHHS UCIIOJIb30BaTh Pa3JIMYHbIE BBIPA3UTENBHBIE CPEACTBA A3bIKA MATEMATHUKUA —
CJIIOBECHBIEC, CHUMBOJMYECKHE, TIpaduueckue, BHOCUT BKIad B (QOpMHUpOBaHUE
IIPEACTABICHUM O POJIM MATEMATUKHU B PA3BUTUU LMBUIM3ALMH U KYJIbTYPBI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CormacHo yuyeOHOMY TulaHy B 7-9 Kiaccax wu3ydaercs Y4YeOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIC pa3lieibl COJCPKAHUS:
«Yucna ©  BBIUMCICHUS», «ANTEOpanyecKue BBIPAXKEHUSN», «YPAaBHCHHS W
HEPaBEHCTBa», « DYHKIIUNY.

VYueOHbIN MJIaH HAa U3ydeHue anredpbl B 7-9 Kiaccax OTBOJIUT HE MeHee 3
y4eOHBIX YacOB B HEJEIIO B TEUEHHE KaXXJO0ro rojaa oOy4eHHs, BCEro 3a TPU rojaa
oOyuenus — He MeHee 306 yuyeOHBIX 4acoB.

Copepxanue yue0HOro Kypca (1mo roaam o0y4eHmust)

7 KIIACC

Yucna u eviuucnenusn

PanuonanbHbie yuciaa

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

CreneHb C HaTypalbHBIM TIOKa3aTelIeM: OIpeAeNieHHue, MpeodpazoBaHue
BBIPA)KEHHI Ha OCHOBE ONPEEICHUS, 3aIIUCh OOJIBIINX YHCET.

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

[IpuMeHEHUE  TNPU3HAKOB  JACIUMOCTH, Pa3JIOKEHUE HAa  MHOXKUTEIU
HATypaJIbHBIX YUCET.

PeanpHple  3aBHUCHMMOCTH, B TOM 4HcClIe TmpsMags W oOpaTHas
[IPONOPLIMOHAIBHOCTH.

Anzedpauueckue sviparxcenus

[IlepeMeHHBIE, YHCIOBOE 3HAYEHUE BBIPAKECHUS C MEpeMEeHHOU. JlomycTtumbie
3Ha4YeHUsl NepeMeHHbIX. [IpencraBiieHre 3aBUCMMOCTA MEXIY BEJIMYMHAMU B BHUJC
(dopmyiibl. Berancnenus no gpopmynam.

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

CBONCTBA CTENEHU C HATYPAJIBHBIM ITOKA3aTEJEM.

OpHowieHsl 1 MHOrowieHbl. CrteneHb MHOrodjaeHa. CioKeHUe, BBIYUTAHME,
YMHOXXE€HHE MHOTOYWIEHOB. POPMYJIBI COKPAIIEHHOTO YMHOKEHUS: KBAIPpAaT CYMMBI U
KBagpaT pasHocTH. Popmyiia pa3HOCTH KBagpaToB. Pa3imokeHue MHOTIOYJIEHOB Ha
MHOKHUTEIIH.

Ypasnenusn

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

JIuHeliHOE ypaBHEHME C OJHOM IEPEMEHHOM, YMCIO KOPHEW JMHEHHOIO
YpPaBHEHMS, PEIICHUE JIUHENHBIX YpaBHEHUN. COCTaBIEHUE YPABHEHUM IO YCIOBHIO
3a1aun. Pemenne TekCTOBBIX 3a/1a4 ¢ MOMOIIBI0 YPABHEHU M.

Jluneiinoe ypaenenue ¢ 08yms nepemennvimu u e2o pagux®. Cucrema aByx
JVHEWHBIX YpPAaBHEHHW C JBYMsI IIEPEMEHHBIMU. PelleHue CcUCTEM ypaBHEHHM
croco0OoM ToJICTaHOBKU. [IpuMephl peleHns TEKCTOBBIX 33J1ad C MOMOLIBI0 CHCTEM
YpaBHEHUM.

Koopounamot u ecpagpuxu. @ynkuyuu

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

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGcuucca v opAMHaTa TOUYKH
Ha KOOpJIMHATHOM TuiockocTu. [Ipumeps rpadukoB, 3aganHbix popmynamu. UteHue
rpauKoOB peaJbHbIX 3aBUCUMOCTEH.

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

2 351ech U asiee KypCUBOM 0603HAUEHBI TEMBbI, M3ydEeHHE KOTOPBIX IIPOBOAMTCS B 03HAKOMMTEILHOM ILaHe. Ileparor
CaMOCTOSATENIFHO OTIPeIeNsIeT 00bEeM H3yIaeMOoro MaTepHaia.
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8 KJIACC

Yucna u eviuucnenusn

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

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

Anzebpauueckue gviparicenus

KBagpaTHbIil TpEXUIEH; pa3oKeHUE KBAAPATHOTO TPEXUIEHA HA MHOKHUTEIH.

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

Ypasnenus u nepasencmea

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

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

Pemenne TeKCTOBBIX 3a/1a4 aJireOpandecKuM CIIoCOOOM.

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

Dynkyuu

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

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

OyHKIMY, OMUCHIBAIONIME TIPSAMYIHO U OOpaTHYH MNPONOPIMOHATBHBIC

3aBHCHMOCTH, MX rpadukn. Pynkmun y = X%,y = X%y = X, ¥ = k. I'paguueckoe

peuienue YypasHeHul U cucmem ypasHeHul.

9 KJIACC

Yucna u evivucienusn

JlecTBUTEIBbHBIE YHCJIA

PannonanpHbIe YUCHA, UPPAUUOHATbHBIE YUCAA, KOHEUHble U OeCKOHeuHble
oecsmuuHvle Opodbu. Muodcecmso OelicmeumenbHblX Yucell, 0eliucmeumesibHvlie YUCid
Kak beckoHeunble decamuynvie Opoobu. B3aumno 00HO3ZHAUHOE COOMBEMCMBUE MENCOY
MHOHCECMBOM OClICMBUMENIbHBIX YUCET U KOOPOUHAMHOU NPSIMOILL.

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

N3mepeHnusi, NpudIHKeHUs, OLIEHKH
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Pa3mepbl OOBEKTOB OKPY’KAIOIIETO MHpPA, AJIUTEIBHOCTh IPOLIECCOB B
OKPY’KAIOILIEM MHpE.

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

Ypasenenusa u nepasencmea

YpaBHeHuUs ¢ OTHOM NepeMEeHHOM

JInnerinoe ypaBHeHuE. Pelienue ypaBHEHUM, CBOSIINUXCS K JIUHEHHBIM.

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

Pemmenne npoOHO-palnOHATBHBIX YPaBHEHUH.

Pelienne TeKCTOBBIX 3a/1a4 ajareOpanyeckuM METOIO0M.

Cucrembl ypaBHeHH I

VYpaBHeHuE C IBYMs NEpeMEHHbIMU U ero rpaduk. Pemienue cucrteM AByX
JMHEWHBIX YPAaBHEHUM C JBYMs IIEpEMEHHBIMU. PelieHue cucTeM IByX YpaBHEHUU,
OIHO U3 KOTOpBIX JIMHEHHOE, a Jpyroe — BTOpoill creneHu. I'paduueckas
MHTEPHPETALNS CHCTEMbl YPAaBHEHUI C IByMs IEPEMEHHBIMHU.

Peliiennie TEKCTOBBIX 3aj1a4 aNreOpanyeckuM CriocoOOM.

HepaBencrBa

YucnoBele HEPABEHCTBA U KX CBOWCTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OJHOM NEepeMEHHOU. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OAHOW mepeMeHHOM. KBanpaTHele HepaBeHCTBa.
I'paduueckas uHTEpnperanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYyMs
[IEPEMEHHBIMH.

Dynkyuu

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

['paduku byHKITHIA: y = kx, y = kx + D, y= X2
y = yxy= k;I/I UX CBOICTBA.

Yucnoewvie nocnedogamenbHocmu

Omnpenenenue u cocoObI 3aJaHUS YUCJIOBBIX MOCTIEA0BATEIbHOCTEH

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

ApudmMernyeckasi ¥ reoMeTpuYeCKas IPOrpeccuu

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

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

Henu n3yyeHusi yaeOHOro Kypca

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

BTopoii 1enpi0 H3ydeHUsS] TEOMETPUM SIBJISIETCS HCIIOJb30BAHUE €€ Kak
WHCTPYMEHTA TPU PEUICHUM KaK MaTEeMaTHYEeCKHUX, TaK U MPAKTUYECKUX 3ajad,
BCTPEYAIOLIUXCS B PEATbHOM )KU3HU. DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHAS
JUHUS B M3YYEHUM TE€OMETpUU B MIKoJe. I 3TOro y4uTel0 peKOMEHAYeTCs
noaOUpaTh 3aJayd MPAKTHYECKOro XapakTepa JJisi pacCMaTpPUBAEMBIX TEM, YUUTh
00y4Jaronuxcsi CTpOUTh MaTEMAaTUYECKUE MOJIEIH PEaNbHBIX KU3HEHHBIX CUTYAIIH,
IPOBOJNTH BBIYMCIIEHUS W OLEHHMBATh aJI€KBAaTHOCTh IOJYYEHHOTO PE3YJIbTaTa.
KpaitHe BaxkHO mNOMYEPKMBATH CBSI3M TEOMETPUHU C JPYTHUMHU [PEIAMETAMH,
MOTHBUPOBATh HMCIOJB30BaTh OIPEICICHUS TEOMETPUUYECKUX (UTYp U TOHSTHUH,
JIEMOHCTPUPOBATH MPUMEHEHUE TIOJyYCHHBIX YMEHUHN B PU3UKE U TEXHUKE. DTH CBSI3U
HauOoJee ApKO BUAHBI B TeMaxX «BekTtops», « TpUroHoMeTpruieckue COOTHOIIICHUSY,
«Meton koopauHat» u «Teopema ITudaropay.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo ywyeOHOMYy TutaHy B /-9 Kilaccax wu3ydaercss Y4eOHbBIH Kypc
«['eomeTpus», KOTOPHIA BKIIOYAET CIEAYIOUIME OCHOBHBIC pa3lieibl COJEpIKaHUS:
«I"eomeTrpuueckue pUrypsl 1 uX CBOMCTBaY, «/3MepeHne reoMeTpUIECKUX BETUINHY,
a Takke «JlekapToBbl -KOOpAWHATHI Ha TUIOCKOCTH», «BekTopwr», «/IBrmxkeHUs
miockocti» U «IIpeobpazoBaHus o100M.

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

Conep:xkanue y4eOHOro Kypca (1o rogam o0y4eHus)

7 KIIACC

Havanbnpie nmonsitus reomerpuun. Touka, npsiMas, OTPE3OK, JIyd. YToJ. Buasl
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yriaoB. BeprukanbHble H  CMexHBIE YIubl. buccexkrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapaynensHoCTh U NEPIEHANKYIIPHOCTD IPSIMBIX.

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

OcHogHble nocmpoerus ¢ NOMOWbIO YUPKYIS U TUHEUKU.

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

CBoiicTBa U MPU3HAKU PaBHOOEIPEHHOTO TpeyroiabHuKa. [Ipu3naku paBeHcTBa
TPEYTOJIBHUKOB.

CBoiicTBa M NpPU3HAKK MapauiesIbHbIX NpAMbIX. CyMMa yriioB TpEyroJbHHUKA.
Breninue yriel TpeyroyibHUKA.

[IpssmoyrosibHbId ~ TpeyronbHUK. CBONCTBO MEOUaHbl  OPSIMOYTOJBHOIO
TPEYroJbHUKA, MPOBEAEHHON K TUIOTEHY3€e. [Ipu3Haku paBeHCTBA NMPSAMOYIOJIBHBIX
TpeyroiabHUKOB. [IpsMoyroiabHbIN TpeyronbHUK ¢ yriom B 30°.

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

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

OKpy»HOCTb U KpPYT, XOpJa U AUaMETp, UX CBOKCTBA. B3auMHOE pacronoxeHue
OKpPY’KHOCTH M mpsiMou. KacarenpHas M cekymas K OKpPYXHOCTH. OKpyKHOCTD,
BIIMCaHHAas B yroJy. BnimcanHas u onMcaHHasi OKPY>KHOCTH TPEYTOJIbHHKA.

8 KJIACC

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

Memoo yosoenus meouanwl. llenmpanvras cummempusi.

Teopema Daneca u meopema o nponopyuoHaivbHvlx ompeskax. CpeHUe JINHAN
TPEYroJIbHUKA U Tpaneuuu. L{enmp macc mpey2oibHuxa.

Ilooobue mpeyeonvuukos, kodppuyuenm noodoous. Ilpusnaku nooooUs
mpey2oabHuxkos. llpuMeHeHmne moao0us Mpyu pereHny TPaKTUISCKUX 3aa4.

CpoiicTBa momanei reomerpuyeckux ¢uryp. DopMynbl s TIOMIATU
TPEYroJIbHUKA, MapajiesiorpaMma, pomOa u Tpanenuu. OTHOIIEHUE TIIOMAAeH
MOo00HBIX (HUTYP.

Brruncnenue miuomanerd TPeyrojbHUKOB U MHOTOYTOJIBHUKOB HA KJIETYaTOM
Oymare.

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

CuHyC, KOCUHYC, TaHT€HC OCTPOro yrja MNpsIMOYTOJIbHOTO TpPEYTrOoJbHUKA.

% 3ech 1 nanee KypcHBOM 0003HAYEHBI TEMbI, M3yYeHHE KOTOPBIX IIPOBOJUTCS B 03HAKOMHUTEILHOM Iu1aHe. [lenaror
CaMOCTOSATENIFHO OTIPeIeNsIeT 00bEeM H3yJaeMOTo MaTepraia.
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OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHOMeTpuyeckue (PyHKIIMU YIIIOB
B 30°, 45° u 60°.

BriucaHHble ¥ LIEHTpAJIbHBIC YTIIbI, YTOJI MEXIY KacaTeJIbHOW U XOPAOM. YTIIbI
MEXKJy XOpAaMU U CEeKylMMH. BriucaHHbIE W ONUCAHHBIC YETHIPEXYTOJbHUKHU.
B3anMHoe pacronoxenue AByX OKpyxkHocTeil. Kacanme okpyxHocteid. OOrmme
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocunyc, Tauresc yrioB oT 0° 1o 180°. OcHoBHOE TPUTOHOMETPHUUECKOE
TOXJ1eCTBO. POPMYJIIBI IPUBEACHUS.

Pemenne tpeyrosbHuKOB. Teopema KOCMHYCOB M T€OpeMa CUHYCOB. Pemenue
MPAKTHYECKHX 3a71a4 C UCTIOIh30BAaHHEM TEOPEMbI KOCHHYCOB U TEOPEMBI CHHYCOB.

IIpeobpaszosanue noooodus. [looobue coomeemcmeentbix 21eMeHmMO8.

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

Bektop, gimHa  (MO&yNb)  BEKTOpa,  COHANpaBICHHBIE  BEKTOPBI,
MPOTUBOIMOJIOKHO HAIPaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO
BEKTOPOB, OMEpaly HaJ BeKTopamH. PasmokeHne BeKTopa IO  JIBYM
HEKOJUTMHEapHbIM BekTopaMm. KoopamHatel BekTopa. CKanspHOEe MPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE JIJIs1 HAXOXKICHUS IJINH U YTIIOB.

JlexapToBbI KOOPAMHATHI HA TUIOCKOCTH. YpasHenus npsamoti 1 OKPYKHOCTH B
KOOpJMHATAX, IMEpPEeceueHrue OKPYKHOCTeH W MPsAMBIX. MeToa KOOpAuHAT U €ro
IpUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. JlJIMHA OKPYKHOCTHU. ' pangycHas u paauaHHas
Mepa yriia, BEIUMCICHHUE IJTUH AYyT OKpykHOCTe. [Lmomans kpyra, cekTopa, CerMeHTa.

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

Heaun n3yyeHusi yaedOHOro Kypca

B coBpemMeHHOM IU(PPOBOM MUPE BEPOSATHOCThH M CTATUCTHKA MPUOOPETAIOT BCE
OO0JIBIIIYI0 3HAYUMOCTD, KaK C TOUYKH 3PEHUS MPAKTUUYECKHUX MPHIOKEHUN, TaK M UX
ponu B oOpa3zoBaHuu. Kaxxplil 4eI0BeK MOCTOSHHO MPUHUMAET PEUICHHUS] Ha OCHOBE
MMEIOIIUXCA Y HETO JTaHHBIX. A JIsi 000CHOBAHHOTO MPUHATHUS PEIICHUS B YCIOBUSIX
HeJOoCTaTKa WM u30bITKa WHPOpPMANMU HEOOXOAMMO B TOM UHCJIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUECKOE MBIIIIeHHE. IMEHHO Mo3ToMy
OCTPO BCTaja HEOOXOAUMOCTh C(POPMHUPOBATH y OOYYAIOIIUXCS, B TOM YHCIE
oOyuatomuxcst ¢ 3[1P, ¢yHKUIMOHANBHYIO T'PaMOTHOCTh, BKJIOYAIONIYI0 B ceOs B
KaueCTBE HEOTHEMJIEMOM COCTABIJIAIOLIEH YMEHUE BOCIPUHHUMATh U KPUTUYECKU
aHAJIM3UPOBATh MH(POPMALUIO, IPEJICTABICHHYIO B Pa3IUYHbIX (QopMmax, MOHUMATh
BEPOSATHOCTHBIA XAapaKTE€p MHOTUX pPEAJIbHBIX IIPOLECCOB M  3aBUCUMOCTEH,
IPOU3BOJUTH IPOCTEMUIINE BEPOSATHOCTHBIE PACUYETHl. 3HAKOMCTBO C OCHOBHBIMU
OpUHLKIIAMU cOOpa, aHallu3a U MPEACTABICHUS TaHHBIX U3 Pa3Iu4HbIX chep KU3HU
oO11ecTBa U ToCy1apcTBa MPHOOIIAaeT 00yUyarouXcs K 001ECTBEHHBIM HHTEPECaM.

B crpykrype mnporpaMmbl ydeOHOro Kypca «BeposTHOCTb M CTAaTHCTHKA»
OCHOBHOM IIKOJIBI BBIJIEJICHBI CIIEIYIOIINE CONEPKATEIBHO-METOANYECKUE JINHNUU:
«IIpencraBneHune TaHHBIX U ONKUCATENbHAS CTATUCTUKAY; «BEpOATHOCTBY; «DIIEMEHTBI
KOMOUHaTOpuKkn»; «BBegenue B Teoputo rpadosy.

Conepxanue nunun «lIpeacraBieHne NaHHBIX M ONHCATENbHAS CTATUCTUKA»
CITY>KUT OCHOBOM 71 POpMHUPOBAHUST HABBIKOB PabOTHI ¢ MHPOpMAIIUEH: OT YTCHUS U
UHTEpIpeTaund MHGOpMaluu, NPEICTaBICHHON B TaOiauIax, Ha AMarpaMMax u
rpadukax g0 cOopa, MNPEACTABICHUS M aHajdM3a JaHHBIX C HCIIOJIb30BAHUEM
CTaTHUCTUYECKUX XapaKTePUCTHK CPEeJHUX W pacceumBaHus. Pabortas ¢ JaHHBIMH,
oOyuatomuecs: ¢ 3IIP yyarcst cunTeiBaTh U MHTEPIPETUPOBATH JaHHBIC, BbIIBUTaTh,
apryMEHTUPOBaTh M KPUTUKOBAThb IPOCTEUIINE TUIOTE3bl, PA3MBILUIATE HAaJ
(akTopaMu, BBI3BIBAIOIIMMU HM3MEHUYMBOCTh, M OIICHMBaTb WX BIMSHUE Ha
paccMaTpuBaeMbI€ BEJIMYMHBI U IIPOLIECCHI.

NHTYUTUBHOE IIPEICTABICHUE O CIIy4YalHOM H3MEHYMBOCTH, UCCIIEIOBAHUE
3aKOHOMEPHOCTEW U TEHACHLIUM CTAHOBUTCS MOTUBUPYIOLLIEH OCHOBOM ISl U3YUYECHUS
TEOPUHU BEpOATHOCTEH. bombioe 3HaueHue s ooydaromuxcs ¢ 3I1P 31ecs uMmeror
IIPAKTUYECKHUE 3aJaHUsA, B YACTHOCTU OIIBITHI C KJIIACCUYECKUMHU BEPOSATHOCTHBIMU
MOJEISMH.

[TonsiTue BEpOSTHOCTHM BBOAUTCS Kak Mepa MpaBAoONoaoOus ciay4yailHOTo
coObrtust. [Ipu uzydenun kypca obydqaroruecs: ¢ 3I1P 3nakomsTcs ¢ mpoctedmmmMu
METOJAaMU  BBIYMCJIEHUSI BEpPOSITHOCTEW B  CIYYaWHBIX OJKCIIEPUMEHTaxX C
PABHOBO3MOXHBIMU  DJIEMEHTAPHBIMU  HMCXOJIaMH, BEPOATHOCTHBIMH 3aKOHAMH,
NO3BOJISIIOIIMMU  CTaBUTh M peniath Oojee CIoXKHbIE 3adadud. B Kypc BXOAST
HayaJbHbIE MPEACTABICHUS O CIY4YalHBIX BEIMYMHAX M WX  YHUCJIOBBIX
XapaKTEePUCTHUKAX.
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Taxxe B paMKax 3TOro Kypca OCylCCTBIIACTCA 3HAKOMCTBO 06yqa}0umxc;1 C
3I1P C MHOXXCCTBaMH )41 OCHOBHBIMH orcpanusaMn Hal MHOXCCTBaMU,
pacCMaTpuBarOTCa IMIPUMEPbI IMPHUMCHCHUA i1 PCHICHHUA 3a/la4, a TaKXke
HCIIOJIB30BaHUS B APYITHX MATCMATUICCKUX KypCax U yqe6Hbe npeamMceTax.

MecTo y4eOHOro Kypca B yueOHOM IJIaHe

B 7-9 knmaccax m3ydaercs Kypc «BepoOsSTHOCTh M CTAaTUCTHUKA», B KOTOPBIU
BXomAT paszaenbl: «lIpencraBieHWe JaHHBIX W ONUCATEIbHAs CTATHCTHKAY,
«BeposTHOCTBY; «DJIeMEHThl KOMOMHATOPUKNY; «BBeaeHue B Teopuio rpadoBy.

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

Coaepxanue yueOHOro Kypca (1mo rogam o0y4eHmus)

7 KIIACC

[IpencraBienne MaHHBIX B BHJE TaOJMIl, AUArpaMm, rpadukKoB. 3arnoiaHeHHUE
Ta0JIUI, YTEHUE U OCTPOCHUE TUarpaMm (CTOJOMKOBBIX (CTOJI0OUYATHIX) U KPYTOBBIX).
Urenne rpadMKoB peaabHBIX MporeccoB. M3Biedenne nHGpoOpMauu U3 AUarpaMmm u
TaOJINII, MCITOTH30BAHNE U MHTEPIIPETAIINS JaHHBIX.

OmnucarenpHas CTAaTUCTUKA: cpefaHee apu(PpMETHIECKOEe, MEIHMaHa, pa3Max,
HanOoJbIllee W HaWMEHbIIee 3HA4YeHWS Ha0opa YHCIOBBIX MaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

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

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

8 KJIACC

[IpencraBnenne JaHHBIX B BUJIE TAOJIUII, AUATPaMM, TpadUKoB.

MHOX€ECTBO, 3JEMEHT MHOXECTBa, MOAMHOXECTBO. Omnepauuu Haj
MHOXEeCTBaMU: 00bEIUHEHUE, MepeceueHue, qonoHeHue. CBONWCTBa ornepanuii Ha
MHOECTBaMHU: MIEPEMECTUTENBHOE, COYETaTEeNIbHOE, pacInpenenuTenbHOE,
BKIIOUeHMs. Vcrionp3oBanne rpaduueckoro mpeacTaBICHUs] MHOXKECTB JIJIsI OTICaHUS
peabHBIX MPOLIECCOB U SIBJICHUM, ITPU PEIICHUU 33/1a4.

Hszmepenue pacceusanuss oannwix. /Jucnepcusi u cmamoapmuoe OmKIOHEHUe

4311ech 1 1anee KypcHBOM 0003HAYEHBI TEMbI, H3yYeHHE KOTOPBIX IIPOBOJUTCS B 03HAKOMUTEILHOM Iu1aHe. [lenaror
CaMOCTOSATENIFHO OTIpeNieNsIeT 00bEeM H3ydaeMoro MaTepHaia.
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YuUC108bIX HAOOPOS. [uazpamma pacceusanus.

DneMeHTapHble  COOBITHSI  ciaydailHOro omnbiTa. Ciy4aiiHble  COOBITHSI.
BepositHocT coObITHI. OTBITEI ¢ PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMH.
Crnyyaitabiii BBIOOp. CBSI3b MEKIYy MAJIOBEPOATHBIMHA M MIPAKTHYECKH JTOCTOBEPHBIMU
COOBITUSIMH B TIPUPOJIC, OOIIECTBE U HAYKE.

Hepeso. Ceoticmea 0epesbes: eOUHCMBEHHOCb NYMU, CYUWeCMBO8aHIUe BUCAYEl
BEPUIUHDBL, CB53b MEJHCOY UYUCTIOM Sepuun U duciom péodep. Ilpasuno ymuodcenus.
Pewenue 3a0au ¢ nomowwro epaghos.

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

9 KVIACC

[IpeacraBieHye JaHHBIX B BUAE TaOIUL, JUarpaMm, rpauKoB, UHTEPIPETALUS
OaHHBIX. YTeHue 1 nocTpoeHue Tabiul, Auarpamm, rpa)uKoB M0 peaabHbIM JaHHBIM.

IlepectanoBku u (¢akropuan. CodyeTaHuss U YUCIO coYETaHUH. IpeyeonbHux
Ilackana. Pemenue 3a1a4 ¢ UCMOJIb30BAHUEM KOMOMHATOPUKH.

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

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

CnydailHasg BeIMYMHA W paACIpelesIeHHe BEPOSITHOCTEN. MaremaTudeckoe
OKHMAaHue U aucnepcens. [Ipumepsl MaTeMaTHYECKOTO 0KUIAHNS KAK TEOPETUIECKOTO
CpPEIHEr0 3HAYEHUS BEIMYUHBL. MaTeMaTHYeCKOE OKUAAHUE U TUCTIEPCHUSI CITyHaHOMN
BEJINYMHBI «YHCJIO YCIIEXOB B CEPUU UCIIBITAHUNA bepHymm».

[Tonarue o 3akoHe OOJbIIMX yuced. M3mMepeHue BEpOSITHOCTEH C MOMOIIbIO
gyacToT. Posib 1 3HaueHue 3aKkoHa OOJIBLINX YHCEN B MPUPOJIE U OOILECTBE.

IIpuMepHBbIe KOHTPOJILHO-U3MEPHUTEIbLHbIE MATEPHUAJIbI

[IpoBeneHre OLEHKH JOCTHXKEHHM IUIAHUPYEMbIX pe3yJbTaTOB OCBOCHUS
y4eOHOTO0 MpeAMeTa IPOBOJUTCS B (POpME TEKYILETO U pyOEKHOTO KOHTPOJIS B BUJIE:
KOHTPOJIbHbIE pa0OThl, CaMOCTOSITENIbHBbIE pa0OTHI, 3a4€Thl, MaTeMaTHYECKUE
IUKTaHTBI, MPaKTHYECKHEe paldoThl, MUCHMEHHBIH OTBET IO WHAMBHUAYAIbHBIM
KapTOYKaM-33JIaHUsIM, TECTUPOBAHUE.

st o6yuatomuxcs ¢ 3[1P Bo3moxkHO m3MeHeHne (GOpMYyTUPOBKHU 3aJlaHui Ha
«TIOIIATOBYIO», a/IallTAIMIO Mpe/IaraeMoro o0y4JarmnemMycst TeCTOBOro (KOHTPOJIbHO-
OLICHOYHOT'0) Marepuasa: MCIOJIb30BAHUE YCTHBIX M MHUCbMEHHBIX HMHCTPYKLHUM,
yOPOUIEHUE JUIMHHBIX CJIOKHBIX (POPMYIMPOBOK MHCTPYKIIUI, PEeIlIeHHEe C OMOPOi Ha
aJITOpUTM, 00pa3el, UCIOIb30BaHUE CIIPABOYHON HH(DOPMALIUHL.
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MaremaTunka
S5 kJacc

Kontponbshas padora Ne 1. Tema. Harypanbnbie uncia.

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

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

KontponbHas padora Ne 4. Tema. YTribel © MHOTOYTOJIbHUKH.

KontponbsHas padbora Ne 5. Tema. [lenumocts yncen.

Kontponbshas padora Ne 6. Tema. OOBIKHOBEHHBIE JPOOH.

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

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

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

KonTponbHas padota Nel0. JlelicTBUs ¢ A€CATUYHBIMU APOOSIMHU.

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

Koutponbshas pabora Nel. Tema. [lenumMocTh HaTypalbHBIX YUCEN.

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

Kontponbshas padota Ne3. Tema. OtHomienue. [Iponopiiusi.

Kontponwsnas padota Ned4. Tema. [IporieHT.

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

Kontponbehas padora Ne6. Tema. IlonoxxurenbHble U OTpULATENbHBIE YHCIIA.
CpaBHEHHE MOJOXKUTENBHBIX U OTPULATEIBHBIX YHCET.

Kontponwsnas padora Ne7. Tema. CrnokeHHE W BEIYMTAHUE TTOJOKUTEIIBHBIX U
OTpULIATEBHBIX YUCET.

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

Kontponenas pa6ora Ne9. Tema. I[IpsmoyronbpHas cuctemMa KOOpJUHAT.
Jlnarpammbl.

Kontponbshas pabora Nel0. Tema. iToroBast KOHTpoJibHAs padoTa.

Auredpa
7 wJjacc
Konrtponbnas pabora Nel. Tema. Apudmernueckue HAeUCTBUS  C
palMOHAIBHBIMU YUCIIAMH.
Kontponbshas padota Ne2. Tema. CteneHb ¢ HaTypalbHBIM MOKa3aTeJIeM.
Kontponbshas pabora Ne3. Tema. bykBeHHbBIC BRIpaOKCHHUSI.
Kontponbshas padora Ne4. Tema. MHOTOUJIEHBI.
Kontponbshas padota Ne5. Tema. @opMyIibl COKPAIIEHHOTO YMHOXKEHHUSI.
Kontponbshas padora Ne6. Tema. JInneitHoe ypaBHEHHUE C OTHOM MMEPEMEHHOM.
KonTtponbsHas padora Ne7. Tema. CucteMbl IMHEWHBIX YPaBHEHUN.
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Kontponsnas padora Ne 8. Tema. KoopauHaTe! u rpadukm.
Kontponbhas padota Ne 9. Tema. [lonstue pynkuun. Jlnneinas GpyHKIus.
Kontponbnas padota Nel0. Tema. MtoroBas kKoHTposibHas paboTa.
8 kiacc
Kontponbnas paborta Nel. Tema. KBagpatusiii kopeHb. Apudmerndeckuit
KBaJpaTHbIN KOPEHb.
Kontponbnas pabGora No2. Tema. CremeHb ¢ II€JNbIM  [OKa3aTeIeM.
CraHgapTHBIA BH]T YUCIIA.
Kontponshass pabota Ne3. Tema. AnrebOpamueckass npo06b. CokparieHue
IpooOeit.
KontponbsHas padora Ned. Tema. JleiicTBuUS ¢ aireOpandecKUMH ApOOSIMU.
KoHntponbsHas padora NeS. Tema. KBanpaTHbie ypaBHEHUS.
Kontponsnas pabota Ne6. Tema. YpaBHEHUs, CBOMSIIMECS K KBaJPATHBIM.
TexkcToBble 337241, CBOISAIIMECS K KBaJAPATHBIM.
Kontponbshas padora Ne7. Tema. Cuctemsl ypaBHEHUH.
Kontponbshas padora Ne8. Tema. UnucaoBble HepaBEeHCTBA U UX CBOMCTBA.
Kontponbshas padora Ne9. Tema. CructeMbl HEPABEHCTB C OJIHOM MEPEMEHHOM.
Kontponbshas pabora Ne 10. Tema. @ukiuu. yuciaoBbie GyHKIIHUH.
Kontponbhas padota Nell. Tema. UToroBast KoHTpoJibHast padoTa.
9 knace
Kontponbhas padora Nel. Tema. Uncna u BEIYHCIICHUS.
KontponbHas pabota Ne2. Tema. YpaBHEeHUSs ¢ OJTHON IEPEMEHHOM.
Kontponbshas paborta Ne3. Tema. [lpoOGHO-paiimoHaibHbIe ypaBHEHHUS.
Kontponbshas padora Ned. Tema. CructeMbl ypaBHEHUN € ABYMS TIEPEMEHHBIMH.
KonTponsHnas padora Ne5. Tema. JIuneiinbie HepaBeHCTBA C OJHOM IEPEMEHHOM.
Kontponbshas pabora Ne6. Tema. KBanpaTHbsie HepaBeHCTBA.
Kontponbshas padota Ne 7. Tema. KBanpatuunas ¢GyHKIIMS U €€ CBONCTBA.
KontponsHas padota Ne 8. Tema. Apudmerndeckast nporpeccusi.
Kontponsnas padota Ne 9. ['eomeTpudeckasi mporpeccusi.
Kontponbshas padora Nel0. Tema. ToroBast KOHTpoJibHas padoTa.

I'eomerpusn
7 wJjacc

KontponsHas pabGora Nel. Tema. OCHOBHBIE TIeOMETPUUYECKHE CBOWMCTBA

npocTedmmx Quryp.
Kontponbshas padora Ne2. Tema. CMeXHbIE U BEPTUKAIbHBIC YTJIbI.
Kontponbshas padora Ne3. Tema. [Tpr3Haku paBeHCTBa TPEYrOJIbHUKOB.
Kontponbshas padora Ned. Tema. PaBHOOeIpeHHBIN TPEYTrONbHUK.
Kontponbsnas pabota Ne5. Tema. IlapannensHbie psiMbIe.
Kontponbsnas pabota Ne6. Tema. Cymma yriioB TpeyroJibHHKA.
Kontponbshas padbora Ne 7. Tema. OKpyHOCTb U KPYT.
Kontponbshas paborta Ne6. Tema. UToroBast KoHTpobHast paboTa.

8 KkiIacce
Kontponbnas padota Nel. Tema. UeTblpexyronbHHUKH.
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Kontponwsnas padorta No2. Tema. Cpennsist muaus TpeyroiabHuka. CpemHss
JIUHUS TpaNelyH.
Kontponsnas padota Ne3. Tema. [Imonaas TpeyroyibHUKa, MapajiesorpaMma.
Kontponshas pabota Ned. Tema. [Lnomans mogo0HbIX duryp.
Kontponbshas padorta NeS5. Tema. Teopema ITudaropa.
KontponbsHas padota Ne6. Tema. Yriabl B OKPY>KHOCTH.
Kontponbnas padota Ne7. Tema. Itorosas kKoHTposibHas paboTa
9 knacc
KontponbsHas padora Nel. Tema. Pemienne TpeyrojibHUKOB.
Kontponbshas padota Ne2. Tema. [1nomanu TpeyroibHIKa, Y€THIPEXYTOIbHUKA.
KontposnbHas pabora Ne3. Tema. BekTopsl.
KontponbsHas padota Ned4. Tema. JlekapTOBbI KOOPIMHATHI HA TIIOCKOCTH.
Kontponbshas pabora Ne5. Tema. [IpaBuiibHble MHOTOYTOJIBHUKHY.
KontponbHasg padora Ne6. Tema. [Tnomans kpyra u ero yactei.
Kontponbshas padota Ne7. Tema. UTorosast KOHTpoJibHasI padboTa.

BeposiTHOCTB U CTATHCTHKA
7 wJacc

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

COOBITHSI.

8 kinacc
Kontponbshas pabora Ne 1. Tema. MuoxecTBa.
KontponbsHas padora Ne2. Tema. BeposiTHOCTh ClTyd4aliHOTO COOBITHSI.
Kontponbnas pabota Ne 3. Tema. Cnyuaiinbie cOOBITHSL.

9 knacc
Kontponbsnas pabota Ne 1. Tema. DnemMeHTb KOMOMHATOPUKH.
Kontponbshas pabora Ne 2. Tema. McnbiTanus.
Kontponbnas padota Ne 3. Tema. CnyvaifHast BeTu4nHa.
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INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS YYHEBHOI'O ITPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJ/IBTATDI:

MOTHBAIMA K OOYYEHHI0O MaTeMAaTUKE WM LieJICHANIPaBICHHOW MO3HABATEILHON
NEATEIIbHOCTH;

MOBBIIIIEHUE  YPOBHS CBOEH  KOMIIETEHTHOCTHM  4Y€pe3  MPAKTUUYECKYIO
NEeSATEIBLHOCTD, TPEOYIONIYI0 MaTEMAaTUUECKUX 3HAHUN, B TOM YHCJIE€ YMEHHUE YIUTHCS
y APYTHUX JIFOAEH;

CIIOCOOHOCTh OCO3HABATh CTPECCOBYIO CUTYAIIUIO, OBITh TOTOBBIM J€HCTBOBATH
B OTCYTCTBUE FapaHTHl ycIiexa;

crocoOHocTh oOydaromuxcs ¢ 3[IP k oco3HaHuio CcBOUX JAEPUIUTOB U
MPOSIBJIEHUE CTPEMJICHHS K UX TIPEOIOJIEHUIO;

CIIOCOOHOCTH K CAMOPa3BUTHIO, YMEHHE CTABUTH JIOCTUKUMBIC 11ETIH;

YMEHHUE pa3nyaTh Yy4yeOHBIE CUTYyallid, B KOTOPBIX MOKHO JIeWCTBOBATH
CaMOCTOSITENIbHO, M CHUTYyallud, T[J€ CJIEAYEeT BOCIOJIb30BaThCA CIPABOYHOU
nH(popMaluen UM ApyruMu BCIOMOTaTelIbHBIMUA CPEJICTBAMU;

CIIOCOOHOCTH MEPEHOCHUTH MOJIYYEHHBIE B X0/1€ OOyUEHHSI 3HAHUS B aKTYaJIbHYIO
CUTYalMIO (MPU PELICHUN KUTCHUCKUX 3a/1a4, TPEOYIOIUX MAaTEMAaTUYECKUX 3HAHUN);

CIIOCOOHOCTh OPUEHTHUPOBATHCS B TPEOOBAHUSAX W TMpaBUIIaX MPOBEICHUS
MPOMEKYTOUYHOU M UTOTOBOM aTTECTALNY;
OBJIaJICHUE OCHOBAMH (DUHAHCOBOW I'PaMOTHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

Osnadenue ynugepcanbHbIMu y4eOHbIMU NOZHACAMETbHOIMU OCIICHEUAMUL

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

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

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

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

yCTaHaBIMBATh UCKOMOE U IaHHOE MPH PEIICHUH MaTeMaTHIECKON 3a1auH;

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

WLTIOCTPUPOBATH pelaeMble 3a7auu rpa)udecKuMu CXeMaMu;

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

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

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

B3aMMO/ICHCTBOBATh U HAXOJIUTh 00IIHME CIIOCOOBI paboThI; paboTaTh B IPYIIIE:
HaxOJUTh OOIlee peIIeHHEe M paspeniaTh KOH(MIWKTHI Ha OCHOBE COIJIACOBaHUS
MO3UIIMHI M Y4€Ta HHTEPECOB; CIyIIaTh NapTHEPA; GOpPMYIUPOBATh, APTYMEHTHPOBATH
U OTCTauBaTh CBOE MHEHHE;

MIPOTHO3UPOBATh BO3HUKHOBEHUE KOH(MIWUKTOB IMPU HAIWMYUHA PA3HBIX TOYEK
3peHUsT W pa3pemath KOH(IMKTBI Ha OCHOBE YYETa MHTEPECOB M TO3MIIMN BCEX
YYaCTHUKOB,;

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

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

OIICHUBATh KAY€CTBO CBOETO BKJIaJIa B OOITUI ITPOIYKT.

Osnadenue yHuGepCcaIbHbIMU YUEOHBIMU PECYAAMUBHBIMU OCUCH GUAMU:

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

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

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

OCYIIECTBIJISITh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOJIUMbIE KOPPEKTUBHI,

KOHTPOJIMPOBATH MPOLIECC U Pe3yJIbTaT YU4eOHON MaTeMaTUUeCKON
NeATEIIbHOCTH;

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

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

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

MOHUMATh TMPUYUHBI, IO KOTOPBHIM HE ObUT JOCTUTHYT TPeOyeMbIil pe3yibTaT
NEATEeIbHOCTH, OMNpPEACNATh MO3UTHUBHBIE W3MEHEHUsI M HaIlpaBieHUs, TpeOyroliue
nanbHeuien padoTsl;

peryJMpoBaTh CIOCOO BBIPAKEHUS SMOIIUM.

HPEAMETHBIE PE3YJIBTATBI

Pe3ynbrarel ocBoeHus yueOHOro npenMera «MareMmatuka (BKiIroudas anreopy,
Tr€OMETPHUIO0, BEPOSITHOCTh M CTATUCTUKY)», paclpeiesieHHble M0 rojaM oOydeHwus,
bopMyIHpPYIOTCS 10 TPUHIIUIY JOOABIEHHS] HOBBIX PE3YyJIbTAaTOB OT ro/ia K rofy, yKe
Ha3BaHHbBIC B IIPEIBIIYIINX IOJax MO3ULMH, KaK IPABUIIO, TOCIOBHO HE IIOBTOPSIOTCS,
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HO YYHUTHIBAIOTCA (pe3yibTaThl OYEPEJHOTO TroJia IO YMOJYaHUIO BKJIOYAIOT
pe3yNbTaThl MPEABIAYIINX JIET).

[IJIAHUPYEMBIE I[TPEAMETHBIE PE3YJIbTATBI OCBOEHU S ITIPUMEPHOU
PABOYEN ITPOI'PAMMBI KYPCA «MATEMATHKA» (ITO TOJJAM
OBYYEHUA)

OcBoenne yueOHOTO Kypca «MaremaTuka» B 5—6 KjlaccaX OCHOBHOM IIKOJIbI
JOJDKHO O00€CTieunBaTh JOCTH)KCHHE CIEAYIOIMMX MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNIbTaTOB:

5 KUIACC

Yucna u eviuucienus

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

CpaBHHBATH U YIOPSAIOYNBATH HATypaIbHBIC YHCIA, CPABHUBATH B IPOCTEHIIINX
city4asix OObIKHOBEHHbIE IPOOHU, IECATUYHBIE JPOOH.

CoOTHOCUTB TOUKY Ha KOOPAMHATHOU (UMCIIOBOI ) IPSIMON C COOTBETCTBYIOILIUM
el YMCJIOM 1 U300paKaTh HATYpaIbHbIC YHCIIa TOYKAMU Ha KOOPIMHATHOM (YUCIIOBOH)
IPSMOM.

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

BrITIONTHSTE POBEPKY, MPUKUAKY PE3yTbTaTa BEIYMCICHUN.

OKpyriaTh HATypalbHbBIE YHCTIA.

Pewenue mexcmoeswix 3a0au

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

Pemate 3amauu, cojaepxkamiye 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIMYHMHBIL:
CKOPOCTb, BpEM$, PACCTOSIHUE; 1I€Ha, KOJIUMYECTBO, CTOUMOCTH (TIpU HEOOXOAUMOCTH C
UCIOJIb30BAaHUEM CITPABOYHOM MH(MOPMAIIUN).

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

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

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

Haznaonaa zeomempus

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

[IpuBoanTh TpHUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpa, UMEIMUX (Hopmy
M3YUYCHHBIX TEOMETPUUECKUX (QUTYD.

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

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

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

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

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

[Tonp30BaTbCA OCHOBHBIMM METPUYECKHUMHU E€AWMHULIAMH HU3MEPEHUS JIMHBI,
TUTOIIA/IM; BBIPAXKATh OJTHU €IMHUIIBI BETMYUHBI Yepe3 Ipyrue (Mpyu He0OXO0IUMOCTH C
OTOPOM Ha CIIPABOYHYIO HH(POPMAIIHIO).

Pacnio3naBaTh napasuienenueni, Kyo, UCIOIb30BaTh TEPMUHOJIOTHUIO: BEPIIMHA,
pedpo TpaHb, U3MEPEHUS; HAXOAUTHh U3MEPEHUS Napaljiesenunena, Kyoa.

Breruncnares 00bEM Ky0Oa, mapaiienenurnena mo 3aJaHHbBIM H3MEpEeHUsiM (C
OTIOPOM Ha AJITOPUTM Y4YEOHBIX JIEUCTBHUIA), TOJIb30BATHCS €AUMHUIIAMH HU3MEPEHUS
00BbEMa.

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

6 KJIACC

Yucna u éviuucnenus

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

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

BrimonusaTe apudmeTnyeckre AeHCTBUS C HATYPATIbHBIMH U LEJIBIMHU YHCIAMH,
OOBIKHOBEHHBIMU U JAECATUYHBIMU JPOOSMHU, MOJOKUTEIBHBIMA U OTPUILIATEIIbHBIMU
YU CJIAMHU.

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

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

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

OKpyrJisITh  LI€JIbIE YUCIIa U JECATHYHBIE JpoOu (1o 00pasily), HAXOAHUTh
NpUOIKEHUS YHCETT.

Yucnoewvie u OyKkeeHHbvle 8bIPANHCCHUA

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

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

llonvzo06amucs macumabom, COCTABIATH MPONOPIUU U OTHOLLIEHUS.

Hcnonp3oBaTh OYKBBI 11T 0003HAUCHUS YHCEN TIPH 3alHCH MaTeMaTHYECKHX
BBIPDOKEHUN, HAXOAUTh 3HAYCHUSI OYKBEHHBIX  BBIPAKEHUN, OCYIIECTBIISSA
HE0OXOIUMbIE TIOJCTAHOBKM W TpeoOpa3oBaHus (C OMOpPOIl Ha aJrOpUTM YYEOHBIX
JEeHUCTBUIN).

HaxoauTe HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewienue mexcmogoix 3a0au

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

Pemats npocTennme 3a7a4H, CBSI3aHHBIC c OTHOILICHUEM,
MPONOPLUHUOHAIBHOCTBIO BEJIMYMH, MPOIEHTAMH; PENIaTh TPU OCHOBHBIE 3a/1a4ud Ha
JpOOU U TIPOIICHTHI.

Pemlate 3amaun, copepkaliye 3aBUCHUMOCTH, CBS3bIBAIONIUNE BEJIIMYUHBIL:
CKOPOCTb, BpEMS, paCCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTD; TPOU3BOIUTEILHOCTb,
BpeMs, 00bEMa paboThI, UCTIONB3YS apudMETUUECKHUE IEHCTBUS, OIEHKY, TPUKUIIKY;
MOJIb30BaThCS €IMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BETUYHUH.

CocTaBnsiTh OyKBEHHbBIE BBIPAXKEHHS IO YCIOBUIO 3a7a4d MOCIE COBMECTHOTO
aHaau3a.

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

[IpeacraBnsaTh nHGOPMAITUIO C TTOMOIIBIO TAOJHII, JIMHEWHONW W CTOJIOYATOU
JUarpaMM.

Haznaonaa zeomempus

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

N300paxkaTh ¢ MOMOIIBIO ITUPKYJIS, TUHEHKH, TPAHCTIOPTUPA Ha HEJTMHOBAHHOMN
Y KJIeT4aTo Oymare u3y4eHHbIC TUIOCKHE TeOMeTprudecKue GUTYphl U KOHPUTYpAIUH,
CUMMETPUYHBIC (DUTYPHI.

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

HaxoauTh BETUYUHBI YTIIOB U3MEPEHUEM C TTOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
yIUIbl 3aJJAHHOW BEJIMYMHBI, M0JIb30BATHCA MPU PELICHHWHM 33Ja4d TI'PaJyCHOM MeEpOu
YIJIOB; PAaclO3HABATh HA YEPTEKAX OCTPBIN, IPAMOU, Pa3BEPHYTHIN U TYIIOU YIJIBI.
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BbluncnsaTe AJIMHY JIOMaHOW, NEpPUMETP MHOIOYTOJbHUKA, I0JIb30BaTHCS
eAVMHUIIAMU U3MEpPEHUs JIMHBI, BBIPAXKATh OJJHU €AUHUIIBI U3MEPEHUS JJIMHBI Yepes
IpyTHE.

Haxonutb, UCnonb3ysi 4epTEKHBIE HHCTPYMEHTBI, PACCTOSIHUS: MEXKIY JIBYMS
TOYKaMH, OT TOYKH JI0 MPSIMOM, JJIMHY IyTH HA KBaJPATHOM CETKE.

Boruncnate  miomans  (GUryp, COCTaBICHHBIX W3  MNPSIMOYTOJIbHUKOB,
UCIOJIb30BaTh pa30MeHne Ha MPSMOYTOJIbHUKHY, Ha paBHbIE PUTYPBI, 1OCTPAUBAHUE J10
NPSIMOYTOJIbHUKA; TOJIb30BaThCSl OCHOBHBIMHU €IMHULIAMU HM3MEPEHUS ITUIOLIAHN;
BBIPA)KATh OJIHUA €AMHUIIBI U3MEPEHHUSI IUTOIIAIN Yepe3 Apyrue (Mpu HeoOX0IUMOCTH C
OMOPO Ha CIIPABOYHYIO MH(POPMAILIHIO).

Pacro3naBaTh Ha MOJEISIX W HM300paXEHUSX MHPAMHUIY, KOHYC, IFIMHID,
HCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPILINHA, peOpO, 'paHb, OCHOBaHUE, pa3BEPTKA.

N300paxkath Ha KJIeTUaTOM Oymare npsiMOYTroJIbHBIN mapaJuieTenuIie].

Boraucisate 00b€M IPsIMOYTOJIBHOTO Mapajuielienuiena, Kyoa, Mmoiab30BaThes
OCHOBHBIMU €IMHMUIIAMHU U3MEpPeHUs] 00bEMA; BhIpAXKaTh OJHU €IUHUIIBI U3MEPEHUS
00BbEMa yepe3 apyrue (¢ ornopoii Ha CIIPaBOYHYIO0 HH(POPMAIIHUIO).

PemaTe HecHOXHBIE 3a7aud HAa HAXOXJEHHWE TC€OMETPUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYyalusiX (Ipu HEOOXOUMOCTH C BU3yaJIbHOW OTOPOiA).

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHU S ITPUMEPHOM
PABOYEN I[TPOI'PAMMBI KYPCA «AJITEBPA» (ITO TOJIAM OBYUEHMS)

OcBoeHue yueOHOro Kypca «Anredpa» Ha YpOBHE OCHOBHOTO OOIIETo
oOpa3oBaHHsl JOHKHO OOecneyuBaTh JOCTHXKEHHE CIENYIOUUX MNpPEeIMETHBIX
00pa3oBaTENbHBIX PE3YIHTATOB:

7 KIIACC

Yucna u eéviuucnenusn

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

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

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

OKpyrJsTh yncna.

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

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

[IpuMeHATh MPU3HAKU JIEIMMOCTH, PA3JIOKEHUE HA MHOXKHUTEIN HATypPalbHBIX
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quced.

Pemate npocrelimme NpaKkTUKO-OPUEHTUPOBAHHBIE 3a7auyd, CBSI3aHHBIE C
OTHOLIEHWEM  BEJIMYMH,  [PONOPLUUOHAIBHOCTBIO  BEJIMYUH,  IPOLEHTaMU;
MHTEPIPETUPOBATH PE3YJIbTAThl PELICHUS 337a4 ¢ YYETOM OTPaHUYEHHU, CBSI3aHHBIX CO
CBOMCTBaMHU paccMaTpUBAEMBbIX OOBEKTOB.

Anzebpauueckue gviparicenus

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

Haxonuth 3HaueHWs OYKBEHHBIX BBIPOKCHUW TIPH 3aJaHHBIX 3HAYCHUSIX
NIEPEMEHHBIX.

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

BBINONHAT YMHOXEHHE OJHOYIEHA HAa MHOTOWIEH M MHOIO4YJIEHa Ha
MHOTOYJICH, MPUMEHSTh (hOPMYJIbI KBaJipaTa CyMMBbI U KBaJjpaTa pa3HOCTH (C OMOPOi
Ha CIIPaBOYHYI0 HH(POPMAIIUIO).

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

[TpumensTh npeoOpa3oBaHKsI MHOTOWICHOB JIJIsl PEIICHUS PA3IMYHbIX 3a7a4 U3
MaTE€MAaTHUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON IPAKTUKH.

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

Ypasnenua u nepasencmea

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

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

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

CtpouTh B KOOPAUHATHOM MJIOCKOCTH I'papuK JTMHEHMHOTO ypaBHEHUS C ABYMsI
MEPEMEHHBIMU; TIOJIB3YSCh TpaUKOM, TPUBOAUTH IPUMEPHI PEILICHUS YPABHEHUS.

Pemiath cucteMbl IBYX JUHEHWHBIX YpaBHEHUM C ABYMS NMEPEMEHHBIMU, B TOM
yucle rpaguuecku (C onopoy Ha arOpUTM y4eOHBIX JEHCTBUN).

CocraBisaTs (MOciie COBMECTHOTO aHAIN3a) U PelllaTh JMHEHHOE YPABHEHUE WU
CUCTEMY JIMHEHMHBIX YpaBHEHUW IO YCIOBUIO 3aJayd, HWHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJauy MTOJTYYEHHBIH pe3ynbTar.

Koopounamot u cpagpuxu. @ynkyuu

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

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

OnuceiBaTh C TMOMOIIBI0 (YHKIUI HW3BECTHBIE 3aBUCUMOCTH  MEXIY
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BEIMYMHAMU (II0 aJIrOPUTMY Y4Y€OHBIX NEHCTBUI): CKOPOCTh, BpEMs, PaCCTOSHUE;
[IEHa, KOJIMYECTBO, CTOUMOCTh; IPOU3BOAUTEIBHOCTD, BpEMsl, 00BEM pabOTHI.
Haxonutb 3HaueHre (DyHKIMH 110 3HAYEHUIO €€ apryMEHTA.
[Tonumate rpaduyeckuii crmocod MpencTaBiICHUs W aHalu3a HHPOpPMAINH,
M3BIIEKATh U UHTEPIPETUPOBATH MHPOpPMALIHIO U3 TPa(UKOB peabHBIX MPOLECCOB U
3aBUCUMOCTEM.

8 KJIACC

Yucna u eviuucnenusn

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

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

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

Anzebpauueckue eviparxcenus

[IpuMeHATP TOHATHME CTENEHH C LENbIM  II0KA3aTeJIeM, BBITOIHATH
npeoOpa3oBaHUs BBIPAKEHUM, COJEpKallMX CTENEeHH C LEeJbIM IoKa3aTenem (c
MCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIIUN).

BBITIONHATE HECHOXKHBIE TOXKIECTBEHHbIE MMPEOoOpPa30BaHUs PALMOHATIBHBIX
BBIPAKEHUI HA OCHOBE NpaBWJ JEHCTBUW HAJ MHOTOYJIEHAMHU M ajnreOpanvyecKuMu
IpOOSMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIEH HA MHOKHUTEIIH.

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

Ypasnenua u nepasencmea

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

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

[lepexoauTh OT cJOBeCHOM (QOPMYIUPOBKM 3a1aund K €€ anredpandeckoin
MOJENU C TIOMOLIBIO COCTABJIEHUS YPABHEHHUS WJIM CHUCTEMBI YpPAaBHEHUHU,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1a4M MTOJTYYEHHBIA PE3YJIbTaT.

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

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

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

k; omuceIBaTh CBOMCTBA YMCI0BOM (PyHKIIMU 10 €€ rpaduKy (Ipu HEOOXOIUMOCTH C
X

HaIPaBJISIFOIIEH TTOMOIIIBIO).

9 KJIACC

Yucna u eviuucnenusn

CpaBHUBATH U YIOPSAOUUBATH pAllMOHATBHBIE U HPPAIMOHAIILHBIC YUCIIA.

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

HaxoauTe 3HaYeHUs CTENEHEN C LEIbIMU MMOKA3aTEeIISIMU U KOPHEW; BEIYUCIISIThH
3HAYEHUS] YUCIIOBBIX BBIPAKECHUI.

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

Ypasnenua u nepasencmea

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

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

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

[IpoBOAMTE MPOCTEMNIINE NCCIETOBAHNS YPABHEHUHN U CUCTEM YPABHEHUI, B TOM
Yyyclie C NPUMEHEHHEM TIpauuecKux NpeacTaBieHud (ycTaHaBIMBaTh, UMEET JIU
ypaBHEHUE WA CUCTEMa YpaBHEHUH PEIICHUs, €CITH UMEET, TO CKOJIBKO, U TIP.).

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

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

Hcnonb30BaTh HEPABEHCTBA ITPU PEIICHUH PA3IUYHBIX 3a7a4.

Dynkyuu

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

+b ,y = ax’ + bx +c, y = X3, y = \/E, y = ;" B 3aBUCHMOCTH OT 3HA4YCHHUU
K03 (PUIIMEHTOB; ONUCHIBATh CBOMCTBA (YHKIIUNA.
Crpouts 1 n300pakaTh CXEMaTHUUYECKH TpaUKd KBaJApPaTUYHBIX (YHKIUI,
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OIUCHIBAaTh CBOMCTBA KBAAPATUYHBIX (QYHKIMN IO UX rpapuKam.

Pacno3naBaTh KBaapaTHuHyr0 (QYHKLIHIO MO (Qopmyse, TPUBOIUTH MPUMEPHI
KBaJIpaTHUHBIX (QYHKIUI U3 peaabHON KU3HU, PU3UKH, TEOMETPHUH.

Apugpmemuueckan u ceomempuueckan npozpeccuu

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

BbIMONHATE  BBIYHMCIEHUS C  HUCHOJb30BaHUEM (popmMya N-ro  dwieHa
apu(METHUECKOW M TEOMETPUYECKON Mporpeccruid, CyMMBbI NEpBBIX N wieHOB (C
OIIOPOM Ha CIIPaBOUYHYIO UH(POPMALIHIO).

Pemartse 3a1auu, CBsI3aHHBIE C YMCIIOBBIMU MOCIEA0BATEILHOCTMH, B TOM YUCIIE
3aJa4yd U3 PEANbHOM MKU3HM (C UCIHOJB30BAaHUEM KaJIbKYJATOpPa, LHU(PPOBBIX
TEXHOJIOTUH).

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

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

7 KIIACC

Pacno3naBaTh n3yueHHbIC TeOMETpUUECKUE (DUTYPBI, ONPEEATh UX B3aUMHOE
pacCIoIoKEeHUE, U300paxaTh reoMeTpuueckue (UTyphl; BBINOJIHATH YEPTEKU IO
YCIOBHIO 3a/iaud. MI3MepATh JTMHENHBIE U YIJOBbIC BEJIWYMHBI. Pemiats 3agauu Ha
BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jenate rpyOyI0 OLICHKY JIMHEHHBIX U YTJIOBBIX BEJIUYUH MPEIMETOB B peaIbHON
KU3HU, Pa3MEpPOB MPHUPOAHBIX OOBEKTOB. Paznuuarh pa3Mepbl 3THUX OOBEKTOB IO
MOPAJIKY BEJTUYHHBI.

CTpouTh 4epTEKU K TEOMETPUUECKUM 3aJ1a4aM (C UCTIOIH30BAHUEM CMBICIIOBOM
OTIOPBI: HABOJIAIIME BOIIPOCHI H/WJIH aJTOPUTMa YUEOHBIX ICUCTBHIN).

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

[IpoBOoAUTH  MOKA3aTENbCTBA  HECIOXKHBIX  T'C€OMETPUUYECKHUX  TEOPEM.

[Tonp30BaThCA MPU3HAKAMHU PABEHCTBA MPSAMOYTOJIbHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIMAHBI, IPOBEAEHHON K TMIOTEHY3€ MPSMOYTOJILHOIO TPEYTOJbHUKA, B
PEIICHUH T€OMETPUYECKHX 3a7a4 (C HCTIOIB30BAHUEM 3pUTEITHLHON HATJISTHOCTH W/UITH
BepOaIbLHOM OTIOPHI).

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

Pemate 3amaun Ha KiIeTyaToM Oymare.

[TpoBOIUTH BRIUYMCIICHUSI 1 HAXOJAUTh YHCIOBbIE U OyKBEHHBIC 3HAYCHUS YTIIOB
B TEOMETPUUECKUX 3a/1a4axX C MCIOJIb30BAHUEM CYMMBbI YTJIOB TPEYTOJILHUKOB U
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MHOT'OYT'OJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX TMPHU TEPECEUECHUU JBYX
napajlyIeIbHBIX TPSMBIX CEKyIled. Peliars mpakTUYeCcKue 3aaud Ha HaXOXKJICHUE
YIJIOB.

HNmeTh npencTaBieHUE O MOHSATUE T€OMETPUUYECKOTO MECTA TOYEK.

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

OpueHTUpPOBATHCS B MOHATHUSIX: OMKMCAHHAS OKOJIO TPEYTrOJbHUKA OKPYKHOCT,
IIEHTP OMHUCAHHOW OKpYyKHOCTH. OmneprpoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OUCCEKTPHUCHI YIJIOB TPEYroJIbHUKA MEPECEKAIOTCSA B OAHOM TOYKE, U O TOM, YTO
CEepEIMHHBIE TEPIEHAUKYIISPbl K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCA B OJHOM
TOUKE.

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

Nmers mnpencraBieHUE O MNPOCTEUIIUX TEOMETPUUECKUX HEPABEHCTB, HX
MIPAKTUYECKOM CMBICIIE.

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

8 KJIACC

Pacrio3HaBaTh  OCHOBHBIE BHJbI  YETBIPEXYIOJBHHUKOB, HWX  3JIEMEHTHI,
II0JI30BATHCS UX CBOWCTBAMU IPH PEIIEHUH N€OMETPUUYECKUX 3a/1a4.

OpHEHTUPOBATHCS B MOHATHM — TOYKM MEPECEUEHUs MEAWAaH TPEYroJIbHUKA
(1IeHTpa Macc) B pelieHry 3aiad.

BnaneTts noHsiTMEM CpeaHEN IMHUM TPEYroJIbHUKA U Tpaneluuu, MIPUMEHATh X
CBOKCTBA IIPU PELIEHUHU MPOCTEUIIINX FEOMETPUUECKHX 3a1a4d. FiMeTs npencraBinenue
o Teopeme daneca U TeOpeMe O NMPONMOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX IS
pelIeHus MPaKTUYEeCKUX 3a/1a4 (C OOpoi Ha 3pUTENIbHYIO HATJISITHOCTD).

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

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

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

Beraucnsate  (pasnuyHbiME - criocoO0amu) (C OMOpOM HA  CHPABOYHYIO
uH(pOpMAIMIO) IJIOIMIAAb TPEYroJdbHUKA M IUIOMAAM MHOTOYTOJBHBIX (QUTYp
(m0NB3ySACh, T/I€ HEOOXOIUMO, KANbKYJIATOPOM). [IpUMEHSATh MONy4eHHbIE YMEHUS B
NPAKTUYECKUX 33/1a4ax.

Bianerp NOHATHSMM BOMCAHHOIO M LEHTPAJIbHOIO YIja, HCIOJIb30BaTh
TEOPEMbl O BIHMCAHHBIX YIJIAX, YIJAaX MEXIY XOpJaMu (CEKyIIMMH) U yIie MEXIy
KacaTeIbHOM ¥ XOPAOW NPU PEMIEHNUH MPOCTEUIINX TEOMETPUUECKUX 3a/1a4.
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Brnaners MOHSATHEM OMUCAHHOTO YETHIPEXYTOJbHUKA, HMPUMEHSTHh CBOMCTBA
OIMCAHHOTO YETHIPEXYTOJIbHMUKA MPH PEIICHUH MPOCTEUIINX 3a/1a4.

[IpyuMeHATh TMOJydeHHbIE 3HAHHMS Ha MPAKTHKE — CTPOUTh MAaTEMaTUYECKHUE
MOJIETH JUTS 3a]1a4 peasibHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIYUCICHHUS C
NPUMEHEHHEM TMOA00Ms UM TPUTOHOMETpUH (TOJB3YsCh, TA€ HEOOXOIMMO,
KQJIBKYJIAITOPOM).

9 KVIACC

3HaTh TPUTOHOMETPUUECKUE (PYHKIIUU OCTPBIX YIJIOB, HAXOAHUTH C X TOMOLIBIO
pa3IMYHbIE 3JIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJbHUKA («PEIIEHUE MPSIMOYTOIbHBIX
TPEYroJIbHUKOBY»). HaXxoauTe (C MOMOIIBIO KaNbKyJIATOpAa) UIMHBI M YVl JUIS
HETa0JIMYHBIX 3HAYECHHH.

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

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

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

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

[Tonb3oBaThCAd BEKTOpamMH, MOHUMAaTh WX T'E€OMETPUYECKHA U (DU3NUYECKU
CMBICJI, MPUMEHSTh UX B PEUICHUU F'€OMETPUUECKUX U pu3nuecKkux 3aaay. [[puMeHsTh
CKaJIIpHOE MPOU3BE/ICHUE BEKTOPOB Il HAXOKEHUS JUIMH U YTJIOB.

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

Brnanets MOHATUSMM MPAaBUIBHOIO MHOTOYTOJIbHHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPY’KHOCTH U PAIMAaHHON MEPBHI YIJIa, YMETh BBIYUCIITH IUIOIIA(b KpyTa
M ero 4Jacted (c omopoi Ha crpaBouHyr0 HH(popMmaiuio). [IpuMeHsTs mosydyeHHbIe
YMEHUS B IPAKTHUYECKUX 3a/1a4ax.

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

[IpuMeHATh MONYYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTHh MaTEMATHYECKHUE
MOJIENIU JJIs 33a]1a4 peaibHOU dKU3HU U MPOBOAUTH COOTBETCTBYIOLIUE BBIUMUCICHUS C
OpUMEHEHUEM T0J00MS W TPUTOHOMETPUYECKUX (GYHKUMHA (MONB3YsCh, TJe
HEO0OXO0IUMO, KATBKYJISITOPOM).
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IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHU ITPUMEPHOM
PABOYEN ITPOI' PAMMBI KYPCA «BEPOSITHOCTD Y CTATUCTUKA» (ITO
I'OJAM OBYYEHN )

[TpenMeTHbIE pe3yabTaThl OCBOCHUS Kypca «BeposITHOCTh U CTaTUCTHKa» B 7—9
KJIACCaxX XapaKTePU3yIOTCs CIECAYIOMUMHU YMEHUSAMMU.

7 KIIACC

Ywurare wuHpOpMaIMIO, TPEACTABJICHHYI0O B TaOJMIaX, HAa JIUarpaMmax;
MPEJCTABIATh JaHHbIE B BHJAE TaOJMI, CTPOUTHh JHArpaMMmbl (CTOJOMKOBBIC
(cTosiOuaThie) U KPYroBbI€) IO MAaCCUBAM 3HAYEHUM (C HCIOJIb30BAHUEM 3PUTEIBHOMN
HaTJISAHOCTH W/WUJIH BepOaIbHOM OTOpPHI).

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

OpueHTHPOBATHCS B MOHATUAX U ONEPUPOBATH UMU Ha 0a30BOM YypOBHE:
cpenHee apudMeTHuyecKoe, Meiana, HauOoJIblllee 1 HauMEHbIIee 3HaYCHUs, pa3Max.

NmeTp mnpencraBneHue O CIydyalHOM HM3MEHYMBOCTM Ha MpHUMEpaxX ILEH,

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

8 KJIACC

W3Bnekate U mpeoOpa3oBbIBATh HMH(POPMAIIUIO, TPEACTABICHHYIO B BHJIC
Tabyuil, Auarpamm, rpadukoB; MPEACTaBIATh JAaHHBIE B BUAE TaOJMIl, JAUATpamMM,
rpauKoB.

OmnuceIBaTh MOCJIE COBMECTHOTO aHAJIN3a JIAHHBIE C MIOMOIIBIO CTATUCTUYECKUX
MoKa3aTeNleld: CpeJHUX 3HAUYeHUW M Mep pacceuBaHus (pa3Max, AUCHEPCHS U
CTaHAAPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThl YUCIOBBIX 3HAYEHUI U YaCTOTHI COOBITHIA, B TOM YHUCJIE TIO
pe3yiabTataM HM3MEpeHUd U HaOMIoACHUN (C  HCMOJb30BAaHUEM  3pPUTEIIbHOU
HaTJISAHOCTH W/WJIU BepOaIbHOM OMOpPHI).

Haxonuth BEpOSTHOCTH CIIy4alHBIX COOBITUN B OIBITaX, 3Has BEPOSITHOCTU
AJIEMEHTApHBIX COOBITHH, B TOM YHCIE€ B OMBITAX C PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUAMH (C MCTIOJIB30BAHUEM 3PUTEIBLHOM HATJISTHOCTH W/WIIH
BepOaIbHOM OTIOPHI).

Nmets mnpencraBieHue o Trpa@uuecKux MOJENIIX: JACPEeBO CIydalHOTO
AKCIIEPUMEHTA, JuarpaMMbl Diijiepa, YUCIoBas mpsmMasi.

OnepupoBaTh MOHATHUSMH Ha 0Aa30BOM YpPOBHE: MHOXECTBO, MOJIMHOXECTBO;
BBITIOJTHATD OTEPAaIMK HaJl MHOKECTBAMU: 00beIMHEHUE, IEPECEUCHHE, JOTIOJHCHHUE;
NepPeYUCIATh  DJIEMEHThl MHOXXECTB, IPUMEHSTh CBOMCTBA MHOXECTB (C
UCIIOJIb30BaHUEM BU3YaJIbHOW OTIOPHI).

HNmeth mpencraBieHue 0 rpauuecKkoM TMPEICTaBICHUE MHOXKECTB M CBS3EH
MEK]ly HUMH JJIsl OTKCAHUs MPOLIECCOB U SIBIICHUI, B TOM YHKCIIE NIPU PELICHUHN 3a]1a4
U3 IPYTUX YYEOHBIX MPEIMETOB U KypCOB.
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9 KJIACC

W3Bnekats u npeodpa3oBbIBaTh HHPOPMALUIO, IIPEICTABICHHYIO B Pa3IMYHbIX
MCTOYHUKAX B BUAC TaOJNHII, JUarpamm, rpaukoB; MPEICTaBIATh JaHHBIC B BHUJIE
Ta0JIUIL, TUarpaMm, rpauKoB.

Pemars npocreiiine 3aaun OpraHn30BaHHbBIM [1€pe00POM BapUaHTOB, a TAKXKE
C UCII0JIb30BaHUEM KOMOMHATOPHBIX NMPaBUII U METOJIOB.

Hmets mpencraBieHre 00 OMMCATENBHBIX XapaKTEPUCTHKAX MAJII MAaCCHBOB
YHUCJIOBBIX IaHHBIX, B TOM YHCJIE CPEIHNE 3HAUCHUS U MEPBl PACCEUBAHMUS.

HaxoauTs 4acTOThl 3HAUEHUN U 4YaCTOTHI COOBITUS, B TOM YHCIIE IOJB3YSICh
pe3ysibTaTaMu NPOBEAEHHBIX U3MEPEHUNM U HAOIIOAEHHM (C ONOPOM Ha CIPaBOYHYIO
uH(bOpPMAIIHIO).

HaxoauTbs BepOATHOCTU CIydyalHBIX COOBITHI B HM3YYEHHBIX OMNbBITaX, B TOM
YUCJI€ B OINbBITaX C PAaBHOBO3MOXKHBIMU JJIEMEHTapHBIMU COOBITUSMH, B CEpPHUSX
WCTIBITAHHUM 10 IEPBOI0O YCIIEXA, B CEPUAX UCIIBITAaHUN bepHyIun.

Nmers mnpencraBieHue O CIy4YalHOW BEIMYMHE W O PacHpeieicHUU
BEPOSATHOCTEM.

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

Temarnueckoe IUIaHUPOBAHKWE U KOJIMYECTBE YAcCOB, OTBOJMMBIX Ha OCBOCHHME KaXKJI0M TeMbl y4eOHOTo mpeameTa
«MaremaTtuka» [IpumMepHON amanTUpPOBAHHON OCHOBHOW 00pa30BaTENbHOM NPOTrpaMMbl OCHOBHOTO OOIIEr0 0Opa3oBaHUs
o0y4aromuxcs ¢ 3aJep>KKON TCHUXWYECKOTO Pa3BUTHA, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOMIMM pasaenoMm llpumepHoit
paboueii mporpamMMel yueOHoro rpeamera «MaremaTruka» o0pa3oBaTesIbHONM IPOrpaMMbl OCHOBHOTO 00111ero oopazoBanus. [1pu
stoM OpraHuzanus BIpPaBE camMa BHOCUTh M3MEHEHHS B COJEP)KAHHE WU paclpeliesieHue y4yeOHOro marepuajia mo rojaam
oOy4eHHs, B TMOCJIEAOBATEIbHOCTh H3YyYEHHUS TEM W KOJIMYECTBO YacOB Ha OCBOEHUE KaXJOW TEMbl, ONpeIeSCHUuE
OpraHu3alUOHHBIX (popM oOydeHus U T.11. OOOCHOBAHHOCTH JAHHBIX U3MEHEHUH ONpeesieTcs] BBIOpaHHBIM 00pa30BaTEIbHOM
opranuzauueid YMK, nHIUBHTyaIbHBIMUA NICUXO(DU3NUECKUMU OCOOCHHOCTSIMU KOHKPETHBIX oOydaroniuxcs ¢ 3I1P, crenenbro
YCBOGHHOCTH HUMH Y4Y€OHBIX TEM, PEKOMEHIalUMsSMU [0 OTOOpY M ajantainuu ydyeOHOro marepuaiga MO MaTeMaTHKe,
npencTaBIeHHBIMU B [10SCHUTENBHOI 3aIUCKe.

5 kaacc (ve menee 170 u)

HazBanue
pasnaesa (TemMbl)
Kypca (4uci1o

OcHoBHOE coepiKaHue

OcHoBHbIE BUIbI €ATEJIbHOCTH 06yqa101unxcn

4acoB)
HarypanbHble Jecsatuunas cucreMa cuucieHus. Psan HarypanbHbIX uucen.|YuTarhb, 3amuchbiBaTh, CPAaBHMBATh HATypajbHbBIC YHCIA;
yucaa. deiicrBust ¢ | Harypansssrit psn. Yucno 0. HatypanmpHble 9mcia Ha KOOp-|y4acTBOBATh B O0CY:KIE€HHH CIIOCO0O0B YIIOPSIOYMBAHHS
HATYPAJbHBIMH nuHaTHOW mipsiMoi. CpaBHEHHE, OKPYIJICHHE HATypaJbHbIX |4UCE.
yncJIaMu Yucel. HN300paxaTh KOOPAMHATHYIO TPSIMYyI0, OTMeYaTb YKCIIA

(43 9)

Apudmernueckue JEHCTBUS C HATypaJbHBIMU YHCJIAMHU.
CBolicTBa HyNsl IpPU CJIOXKEHUM U -yMHOXKEHWH, CBOMICTBa
eAMHMLIBI  TpU  yMHOXeHuH. llepemecTurensHoe  u
COUETATEIbHOE  CBOMCTBA  CJOXKEHUS M YMHOXKEHUS,
pacnpeoenumenbHoe C80UCMBO YMHONCEHUSL.

TOYKaMU Ha KOOPJMHATHOW MPSMOH, HAXOAMTb KOOPAMHATHI
TOUKH.

HccnenoBath cBoiicTBa HaTypaiabHOro psiaa, uucen 0 u 1 mpu
CIIOKEHUH U YMHOXEHHUH.

Hcnoab30BaTh NPaBHIIO OKPYIIICHHS HATYPAJIbHBIX YHCEN IIPU
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Jlenumenu u Kpammuwle 4YWCIA, PA3NOKEHUE YUCIA Ha
MHOxuTenu. [lenenue c¢ ocrarkom. IIpocTeie M cocTaBHbBIE
yucna. Ilpusnaxu derumocmu na 2, 5, 10, 3, 9.

CreneHb ¢ HaTYpaJbHBIM [10KA3aTEIIEM.

UucnoBble BEIpaXKEHUS; MOPSIOK JACHCTBHIMA.

Penienne TeKCTOBBIX 33/1a4 HA BCe apupMETUUYECKHE eHCTBUS,
Ha JBM)KEHUE U MOKYIIKH.

HEOOXOMMOCTH C OTIOPOH Ha aJTOPUTM MPaBHIIA.

BopinoyaHaTs, apudmerndyeckue AeMCTBUSA C HATypaIbHBIMU
YHClIaMU, BBIYMCJIATH 3HAUEHUS YHUCIIOBBIX BBIPAXEHHH €O
ckoOkamu 1 6e3 CKOOOK.

3anuchbIBaTh NIPOU3BEICHUE B BUJIE CTEIIEHU, YUTATh CTEICHHU,
HCIOJIL30BATh TEPMHMHOJIOTHI0 (OCHOBaHHE, IIOKAa3aTelb),
BBIYMC/ISATh 3HAYEeHUs] CTENeHeld mpu HEoOXOIUMOCTH C
BHU3yaJIbHON OIOPOA.

BbINOJHATL, NPUKHAKY M OLEHKY 3HAYCHUH YHCIIOBBIX
BEIPQXCHHH, MpeaiaraTb 1 NPUMEHSITh NMPUEMBI NPOBEPKH
BBIYUCIICHUM.

Hcnonp30BaTh TMpH BBIYUCICHUSAX IepeMecTUTeIbHOe U
coyeTarejbHOe CBOWCTBAa CJOXKEHHSI M  YMHOKeHHs,
pacnpedenumenbHoe C60IUCME0 YMHOMCeHUus; (HOPMYIUPOBATDH
U [pPUMEHSATh IpaBWiia Npeo0pa3oBaHUsl  YHCJIOBBIX
BbIPA;KEHM I HA OCHOBE CBOICTB apu()MeTHYECKUX JAeCTBUI
NP He0OXOAMMOCTH C HANIPaBJIsIONIeil TOMOIIbIO.
@®opmyaupoBaTh oONpeaeJeHHsl JEIUTeNs M KpaTHoro (c
OTIOpPO¥ Ha AITOPUTM TIPABIIIA), HA3LIBATH JICJIUTEIN U KPaTHBIC
Yucia; Ppacmo3HaBaTh IPOCThIE M COCTaBHBbIE YHCIA;
(¢opMyIMpPOBATH H NPUMEHATH MPU3HAKH JIETMMOCTH Ha 2, 3,
5, 9, 10, (c omopoif Ha anropuTM IpaBHJa); NPUMEHATH
AJITOPUTM PA3JIOKEHUS 4YHCIAa Ha TMPOCTble MHOXHUTEH;
HAXOAMTh OCTATKU OT JIEJICHUSI U HEMIOJHOE YaCTHOE.
Pacno3HaBaTh HCTUHHBIE U JIOXKHBIE BBICKAa3bIBaHUSA O
HATYpaJbHBIX YUCIIaX, NPUBOAUTH MPUMeEPbI U KOHTPIPUMEPHI,
CTPOUTH BbICKA3bIBAHUS M OTPHUIAHMS BBICKA3bIBAHUU O
CBOMCTBaX HaTYpaJbHBIX YHCEN C ONOPON Ha oOpasell.

Pemiatb TekcTOBBIE 3a7auM  apUPMETUYECKUM CIOCOOOM,
HCI0JIb30BATh 3aBHCHUMOCTH MEX]y BEIMUYWHAMHU (CKOPOCTH,
BpeMs, PacCTOSHUE; IIeHa, KOJIWYECTBO, CTOUMOCTb U JIp.) MpHU
HEO0OXOJIUMOCTH C UCIIOJIb30BAHUEM CIIPAaBOYHOI MH(pOpMaUu:
aHAJM3HPOBATH TEKCT 3ajauu, nepeGopmMyIHpPOBaTh YCIOBUE,
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H3BJIeKATh HEOOXOIMMbIE JIaHHBIE, YCTaHABJIUBATH
3aBHCHMOCTH MEXAY BEIMYMHAMHU TPU HEOOXOAUMOCTH C
HAIPABJISAIONICH ITOMOIIBIO.

MoaenupoBaTh XOJ PEIICHUS 33aJla4d C TMOMOIIBI0 PUCYHKA,
CXEMBI, TAOIUIIBI.

I[IpuBoauTH, pa3dupaTh pa3IMIHBIC
peIIeHNI TEKCTOBBIX 3a/1a4.

C noMombI0 MeAarora OUeHUBATh TOMYYEHHBIH pe3yNbTarT,
OCYILIEeCTBJSATHL  CAMOKOHTPOJb,  TIPOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOAUTH OIIHOKH.

Pewamv 3a0auu ¢ nomowipio nepedopa 6cex 603MONCHBIX
6aPUAHMOG.

3HAKOMHTHCS € HCTOPUE pa3BUTHS apU(PMETUKH.

peuicHud, 3alucu

Harasanasn
reomerpus. Jlunnu

Ha MJIOCKOCTH
(12 )

Touka, npsimasi, oTpe3ok, Jyd. Jlomanas. M3mepeHue ATUHBI
OTpe3Ka, METPUYECKHE E€AMHHUIBl  U3MEPEHUs  JUIMHBIL.
OKpy’>KHOCTb U KpYT.

[TpakTtuyeckas pabota «IlocTpoeHne y3opa U3 OKpy>KHOCTEI».

VYron. Ilpsmoi,
W3mepeHue yrios.

OCTpBIM, TYyNOW W Pa3BEPHYTHIA YIJIBL

[TpakTuyeckas padota «IlocTpoeHne yriaosy.

Pacno3snaBaTh Ha yepTekax, PpUCYHKaX, ONHUCHIBATD,
UCMONb3ys TEPMHUHOJOTHIO, U H300paxaTh C IOMOILIbIO
YepTEKHBIX ~ MHCTPYMEHTOB  (IpM  HEOOXOIUMOCTH  TIO

BU3YaJIbHOW OMOpE): TOUKY, MpPSIMYI0, OTPE30K, JIyd, Yroi,
JIOMaHY!0, OKPYKHOCTb.

Pacno3snaBaTh, NpUBOAMTH NPHUMePbI OOBEKTOB PEATHHOTO
MHUpa, UMEILUX (OpMYy H3YUYEHHBIX (QUIYp, OLEHMBATh HX
JIMHEWHBIE pa3MeEPBL.

Hcnonb3oBaTh TUHENKY U TPAHCIIOPTUP KAK HHCTPYMEHTBI JUIs
IIOCTPOEHUS Y U3MEPEHUS: U3MEPATH UIMHY OTPE3Ka, BEINUUHY
yria; CTPOMTb OTPE30K 3aJaHHON JJIMHBI, YTOJ, 3aJaHHOMN
BEJIMYMHBL;, OTKJIAABIBATh LIUPKYJIEM paBHbIE OTPE3KU, CTPOUTH
OKpPYXHOCTB 33/IaHHOTO pajinyca.

N3o0paxary KoHpUrypanmuum reoMeTpuueckux ¢uryp us
OTPE3KOB, OKPYKHOCTEH, MX 4YacTed Ha HEJIWHOBAaHHOW U
KJieT4aToil Oymare; mpemjiaratb, ONMUCHIBAaTh M 00CY:KIaTh
CIoco0bl, AJrOPUTMBI IOCTPOCHMSI IIOCIE COBMECTHOIO
aHaIM3a.

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

BbruncasaTh JJIMHBI OTPE3KOB, TOMaHBIX.

IlonumMare ¥ HCHOJIBL30BATH IPUH  pelIeHHMH 3aaa4

3aBHCHMMOCTH MEXIY €IMHUIIAMU METPUYECKON CUCTEMBI MEp;
3HAKOMHUTBCH C HEMETPUYCCKHUMH CHCTEMaMU Mep; BbIPAkKATh
JUIMHY B Pa3jIMYHbIX SAUHUIIAX U3MEPEHUS TPU HEOOXOIMMOCTH
C OIIOPOI Ha CIIPaBOYHYIO MHPOPMALIHIO.

HccnenoBath Gurypsl u KOHPUTypayuu, UCIONIb3Ys HUPPOBLIE

PECYPCHI.

OOLIKHOBEHHEIE
npooun
(48 u)

HpoOsb. IlpaBunbHble M HempaBUibHbIE ApoOH. OCHOBHOE
cBOicTBO Apodu. CpaBHEHHE TIPOOCH.

CrnoxxeHue 1 BhIYUTaHHE OOBIKHOBEHHBIX ApoOeil. CMelaHHas
IpoOb. VYMHOXEHHE U JeJeHHEe OOBIKHOBEHHBIX JApo0eii;
B3aMMHO-00paTHBIE TPOOH.

Pemenne TeKCTOBBIX 3aja4, cojaepkamux ApoOu. OCHOBHBIE
3a/1a4¥ Ha ApooOu.

[TpumeHenne OyKB IS 3aIMCH MAaTEMaTHUECKUX BBIPAKEHUH H
IPEIIOKEHUH.

MopaeaupoBath B TpaduyUecKoi, NpeaAMeTHOW ¢opme, C
IIOMOILBI0 KOMITBIOTEPA ITOHATUS M CBOWCTBA, CBSI3aHHBIC C
O0OBIKHOBEHHOM JIPOOBIO.

YuTaTth M 3alUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JpOOH,
Nnpeaaratb U 00CyK1aTh COco0bl YIIOPAI0UMBaHUS APOOEH.
N300paxkath  OOBIKHOBEHHblE  ApoOM  TOYKaMM  Ha
KOOPDJAMHATHOM  IPSAMOHM; MCHOJB30BAaTh  KOOPIMHATHYIO
HPSIMYIO JUIsl CpaBHEHUS IpoOei.

®opmMyIMpPOBaTh, 3alIUCHIBATH € NMOMOIIbI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JpoOu ¢ Omopoi Ha MpPaBHIIO;

HCIO/Ib30BATh OCHOBHOE CBOWCTBO JpOOW ISl COKpaujenus
Opobeli u npusedenus OpodOU K HOBOMY 3HAMEHAmMeNno 8
npocmenux cay4asx.

IIpeacraBasaTs mo oOpa3iy cMemaHHyi0 JpoOb B BHUIE
HENpPaBWJIBHOM M  BBIAEHATH IEIyH0 YacTh 4HUCIAa U3
HEMpaBUIBHOM Apo0wu.

BoinoaHaTs apudmernyeckue aeicTBUA ¢ OOBIKHOBEHHBIMU
IpoOsSIMM B MPOCTBIX Cllydasx; MPUMEHSITh CBOlicTBa
apu(MeTH4ecKUX NeHCTBUH Uil pallMOHAN3alUY BHIYUCICHUH.
BbINOJHATL NPUKHAKY M OLEHKY DPE3yjbTaTa BBIYMCICHUM;
npearaTtb ¥ NPUMEHITh NPUEMBI POBEPKH BBIUHUCICHUMN.

IIpoBoauTH McC/IeAOBAHUS CBOWCTB JApoOeil, omupasch Ha
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YKCJIOBBIE 3KCIEPUMEHTHI (B
KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BHICKA3bIBAHUS O JIPOOSX,
NPUBOAUTH NPUMEPBI U KOHTPIIPUMEDPBI.

Pemath mpocreiiiyie TEKCTOBBIE 3a/ayd, COJEprKallue
IpoOHBIC NaHHBIC, M 3a7aull Ha HAXOMCOeHUe Yacmu Yeuio2o U
Yeno2o no e2o 4acmul; 8blAGAAMb UX CXOOCHEA U PAZAUYUA.
MopenupoBaTrh X0J PELIEHUS 33Ja4d C IOMOILBIO PUCYHKA,
CXEMBI, TAOJIUIEI.

I[IpuBoauTH, pa3déuparb, OUEHMBATH pPa3JIUYHBIC PELICHUS,
3alUCH PEIICHUH TEKCTOBBIX 3aJad IMPU HEOOXOJUMOCTH C
HAIPAaBIAIONIEH TOMOIIBIO.

C noMompbI0 meAarora OUeHMBATh IIOJYYEHHBIH pe3ylbTarT,

TOM 4YHCIC C IIOMOIIBIO

OCYIECTBJSATh  CAMOKOHTPONb,  HpOBEpSAs  OTBET  Ha
COOTBETCTBHE YCJIOBHIO, HAXOAUTH OIIMOKH.
3HAKOMHUTBCS C HCTOPHEli Pa3BUTUS apH(PMETHUKH.

Harasanas Muoroyronbaukn.  YeTHIpEXYTONBHUK,  NPAMOYTOJBHUK, | Pacmo3naBaTh, M300paaTh C  IIOMOIIBIO  YEpPTEKHBIX

reomeTpusi. KBaJIpar. MHCTPYMEHTOB M OT pPyKH, MOJEIUPOBAaTh U3 OyMmaru

MHOTOYrOALHUKH | Tpeyromshuk. MHOTOYTOJIbHUKH.

(10 4 TIONa/s U TTEPUMETp MPSIMOYTOTBHHKA H MHOTOYTONBHUKOB, | LIPHBOMUTE NPUMEPbI 00HEKTOB PEAbHOTO MUPA, UMEIOIHX
COCTABJEHHBIX U3 MPAMOYTOJBHHUKOB, €IMHMIb u3Meperys| POPMY — MHOTOYTOJIBHHKA, NpAMOYro/ibHIKa,  KBalpara,
nomaH. TlepHMeTp MHOTOYTOTBHIKA, TPEYTrOJbHUKA, ONIEHHBATH MX JTMHEHHBIE PA3MEPBI.

BLIYMCIATL: NEPUMETP TPEYrOJBHUKA, MPAMOYrOJBHHKA,

MHOT'OYTOJIbHUKA; IUIOINAAb MPSAMOYTOJbHUKA, KBajpaTa (IpH
HEO0XOIMMOCTH C OTOPOi Ha aJITOPUTM YUE€OHBIX JeHCTBUI).
HN300paxars OCTpPOYTOJIbHBIE, MIPSIMOYTOJIbHBIE "
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

Crpouthb Ha kjeryaToi Oymare KBaapaT M MPSIMOYTOJIBHHK C
3alaHHBIMHU JTIMHAMU CTOPOH.

HccaenoBarb cBoiicTBAa NPAMOYTOJIbHUKA, KBajgpara ITyTEM
HKCIEpUMEHTa, HaOJIIOACHUS, H3MEPEHUs, MOJCIMPOBAHMS;
CpaBHUBATh CBOWCTBA KBaJpaTa U INPSIMOYIOJIbHHUKA.
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PacnozHaBaTh MCTHHHBIE M JIOXKHBIE BBICKAa3bIBaHUA O
MHOT'OYI'OJIbHUKAX, IPUBOJAMTH NPUMePbI U KOHTPIPUMEPBI.
HccaenoBath 3aBUCMMOCTD IUIOIIAAN KBAIpaTa OT JUIMHBI €r0
CTOPOHBI.

Hcnoab3oBaTh CBOMCTBA KBAJPAaTHOM CETKU JUIS ITOCTPOEHUS
¢uryp;  pa3douBaThb  NIPSIMOYTOJIBHUK  HA  KBaJparhl,
TPEYroJbHUKH; COCTaBJAATHL (UIYpHl U3 KBaJpaToB U
PSMOYTOJIBHUKOB M HAXOJUTh MX IUIOMIA/b, Pa30UBaTh (PUTYPHI
Ha MPSAMOYTOJBHUKYU M KBaJIpaThl U HAXOAUTh UX IUIOLIA/b (TIpU
HEOOXOJMMOCTH C HaIIPABJISIOINIEH TOMOIIIBIO).

BeipaxaThe BeIMUMHY IUIOINAJU B Pa3jMYHBIX EIUHULAX
U3MEPEHHUS] METPUYECKOM CHCTEMBI Mep, HCHO0JIb30BaTh
3aBHCMMOCTH MEX1Yy METPUYECKMMH €IMHULAMU HU3MEpPEHUs
wiouaad Opu HEOoOXOAUMOCTH C ONOpPOH Ha CIPaBOYHYIO
nHpopManuo.

3HaKOMHMTBCS € MpPUMepPaMH NPHUMEHeHMs IUIOL@AAU U
nepuMeTpa B NPAKTUYECKUX cuTyauusx. Pemars 3agaum u3
peasibHOM JKU3HHU, PU HEOOXOAMMOCTH C ONOPON Ha aIrOpUTM
IIpaBuiIa, 00CYKAaTh pa3Iu4HbIe CIOCO0bI PELICHMS 3a/1a4.

JlecsiTUUHBIE
npooun
(38 u)

Hecstuunas 3anmuch npodei. CpaBHEHHE IECATUYHBIX TPOOEH.

JleiicTBus ¢ necATUUHBIMU APOOSMU. OKpy2ieHue 0ecamuyHbix
opobeil.

Pemenne TeKCTOBBIX 3a1a4, cojaepkamux ApoOu. OCHOBHbIE
3a/1auu Ha ApOOH.

IIpencraBasATh JIecATUUHYIO JIpOoOb B BUJE OOBIKHOBEHHOM,
YUTATh W 3alMChIBaTh, CPAaBHMBATH JIECATHYHBIE JpOOH,
npepjaratb M 00CYKAaTh CHOCOOBI  YNOPSAOYMBAHUSA
JECSTUYHBIX APOOEH.

N3o0paxarh necatnyHble ApoOU TOUYKAMHM Ha KOOPAMHATHOM
IPSAMOM.

BoIsiBJASITH €XOACTBa M Pa3jiu4Ms NPAaBHI apUPMETHUECKUX
JENCTBUI ¢ HATYpaJIbHBIMH YUCIIAMU U IECATUYHBIMU APOOSIMH,
10CJIE COBMECTHOI'O aHAJIM3a.

BbInoHATL apudmeTnyeckue JAEUCTBUS C JIECATHYHBIMU
IpoOsMHU; BBINOJIHATH NPHKUAKY H OLEHKY pe3yjbTara
BBIYMCIICHHI.

IIpuMeHsiTh cBoiicTBa apudmMeTHUecKuX MASUCTBUH  JUIS
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panMoHaNN3alMK BEIYMCIICHUM.

Ilpumename npasuno okpyzieHus OecsimuyHvix Opoodeil, IPU
HEO0OXOIMMOCTHU C BU3YAJILHOHN OIOPOH.

IIpoBoauTh HCCIETOBAHMSI CBOWCTB JECATUYHBIX ApOOECH,
ONUpPasiCh HA YHCIOBBIE HSKCIEPUMEHTHI (B TOM YHCIE C
MTOMOIIIbIO KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIC M JIOKHBIE BHICKA3bIBAHUS O APOOSX,
NPUBOAUTL NPHUMEPbl ¥  KOHTPIPHUMEPHI, CTPOUTH
BBICKA3BIBAHUS U OTPUIIAHKS BbICKa3bIBAaHHUH.

Pemiats mpocreiivie TEKCTOBBIE —3aJayd, COAEpPKAIUeE
JIPpOOHBIE TaHHBIC, U HA HAXOHCOEHUE YACMU Yen020 U Yelo20 No
€20 yacmu;, BBISIBJISITh HX CXOACTBA U pPa3jinyMs.
MopaenupoBaTh XOJ PELICHUS 33a4d C IMOMOIIBIO PUCYHKA,
cxeMmbl, TaOiuipl. Pa30oumpars pa3jauvHbIe pPEIICHUS, 3alHUCH
pELIeHU TEKCTOBBIX 3a/1a4.

OnepupoBaTh JPOOHBIMU YHCIAMH B PEATBbHBIX YKU3HCHHBIX
CUTYaITUsX.

C noMombI0 MeAarora OUeHUBATh TONYYEHHBIH pe3yNbTarT,
OCYLIECTBJSATHL  CAMOKOHTPONb,  TpPOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAUTh OIIHUOKH.

3HAKOMHTHCS ¢ MCTOPHUE pa3BUTHS apUPMETUKH

Harasaanas
reoMeTpus.
Tena u purypsi
B IPOCTPAHCTBeE
(CR))

Mmnoeoepannuxu. Hzobpasicenue muozcoepannuxos. Mooenu
NPOCMPAHCMBEHHBIX MEJl.

Ipsamoyeonvrulil napannenenuneo, kyo. Pazeépmxu kyba u
napanneienuneoa.
O0vém Kyba, npsamoy201bHO20 Napaielenuneod.

PacnozHaBaTh Ha 4epTeskax, PUCYHKaX, B OKPYKaoleMm
MHpe NPSIMOYTOJIbHBIN Mapauiesenumnes, Kyo, MHOTOTpaHHHUKH,
ONHUCBIBATb, MCHOJb3YSl TEPMHHOJOTHI0, OLECHMBAThH
JIMHEWHBIE pa3MEPBI.

IIpuBoauTH NMpUMeEPbI 0O0BEKTOB PEATBHOTO MUPA, UMEIOIINUX
¢bopMy MHOTOTpaHHHKA, MPSIMOYTOJILHOTO MapaieNenurena,
KyoOa.

N300pazkath Ky0 Ha KieT4aToi Oymare.

HccaenoBarb CBONCTBa KyoOa, MIPSIMOYTOJIBHOTO
napajuieJienunes a, MHOTOTPaHHUKOB, UCIOJB3YS MOJAENIU IMpH
HEOO0XOIMMOCTH C HANPABJIAIONIEH TOMOIIBIO.
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Pacno3snaBate  pa3BéPTKM  Kyb0a UM mapauieNenuinena.
MopaeaupoBath Ky0 ¥ napajienenurne] U3 Oymarua U npodnx
MaTepuasoB, Mo oopasily.

Haxoauth u3MepeHus, BBIMMCIATH IUIOIIAAb TOBEPXHOCTHU;
00BEM Ky0a, MPSMOYTOIBHOTO MapaJlIeNIeuIIe/ia C OMOPol Ha
ATOPUTM Y4EOHBIX JCHCTBHI, HCCIeI0BATh 3aBHCHMOCTb
00béMa Ky0a OT ITTMHBI ero pedpa.

HaOurogats ¥ npoBOAUTH AHAJOTMH MEXJIYy MOHATUSMHU
IUIOIIAAN U 00bEMa, IEpUMETPA U IIJIOIIAN TOBEPXHOCTH.
Pacno3HaBaTh HCTUHHBIE U JIOXKHBIE BBICKAa3bIBaHUSA O
MHOT'OIPAaHHUKAX, NPUBOJAMTH NPHUMePbI U KOHTPIPUMEPHI.
Pemars 3a1a4u U3 peaabHON KU3HU.

IloBTOpPEHME
M 000011IEHHE
(10 a

[ToBTOpEHNE OCHOBHBIX MOHSATHII U METOJIOB Kypca S Kjacca,
00o0mIeHne 3HaHNH.

BeryucasaThs 3Ha4CHUS BEIPAKEHUM, COJIEpKAILINX HATYpaJIbHbIE
4uciia, OOBIKHOBEHHBIE U JIECATUYHBIE JPOOM, BBIIOJIHATH
npeoOpa3oBaHus YMce IPU HEOOXOJUMOCTH C HalpaBJIAIOLIEH
MIOMOLLBO.

BbiOnpars  cmocod  cpaBHEHHs — YHMCElNl,  BBIYMCIICHUH,
NPpUMEHATh CBOMcTBA apudMeTHUecKux JedcTBUH  ams
panMoOHANIN3alN BBIYUCIICHH.

OcymecTBaATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX ACUCTBUA U
CaMOIIPOBEPKY Pe3yJIbTaTa BEIYMCICHUN.

Pemiare npocreiilime 3aJa4d U3 PEaJbHOM  JKU3HH,
NPUMEHATh MaTeMaTH4YeCKUe 3HAHUA Ul PELICHUS 3a7a4 U3
JIPYTUX y4eOHBIX MPEAMETOB.
Pemiate mpocreiimme  3axadm
CPABHHUBATBL  CIIOCOOBI  pEILICHUs
PalMoOHAJIBLHBIH CIIOCO0.

crnocodamu,
BbIOMpaATh

pPa3HbIMU
3aJauH,

6 kiaacc (He meHee 170 u)
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HasBanmue
pasneia (TemMbl)
Kypca (4uciao

OcHoOBHOE coiep:KaHue

OcHOBHbBIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCHA

4acoB)
HartypaabHhble Apudmernueckue 1eHCTBUS C MHOTO3HAYHBIMU HATYPAJIbHBIMH | BLINOJHATL apudMeTHyecKkne JeHCTBUS C MHOTO3HAYHBIMHU
yHciaa gyrciaMd. YWCIOBBIE  BBIPAKEHUS, TMOPSAIOK JICHCTBUH, |HATYpalbHBIMH YWCIAMH, HAXOAUTh 3HAYEHHUS] YHCIIOBBIX
(30 u) UCTIOJIb30BaHUE CKOOOK. OKpYTIIICHNE HATypaIbHBIX YUCEII. BBIp@XEHHUH cOo cKoOKaMU U 6€3 CKOOOK; BHIYUC/IATH 3HAYEHUS

Jenutenu u KpaTHBIE YUCTA; HAUOOIbWUL 0OWULL Oeumenb U

HaumeHbvuiee 061/1/;66 KpamHoe.

Paznoxxenue umcia Ha TPOCThIE MHOXHUTENU. JlemuMOoCTh

CyMMBI U Npou3BeeHus. [lenenne ¢ ocTaTkoM.
Pemenne TeKCTOBBIX 3a/1a4.

BBIPOKCHHH, COJEPIKAIIUX CTEIICHH.

BbInoiHATL NPUKHAKY M OLEHKY 3HAaYeHUW YHCIOBBIX
BBIPQXXCHUI, IPUMEHATH MPUEMBI IPOBEPKH pe3ybTaTa.
Hcnonp3oBaTh mpu BBIUKCICHUSAX IepeMeCcTHTEIbHOEe H
coueTaTrejbHOe CBOWCTBA CJIOKEHHSI M  YMHOKEHWUS,
pacnpeodenumenbHoe CE0UCHBO YMHOMCEHUA OMHOCUMETbHO
Cl10JceHus, CBOICTBA apu(PpMeTHYECKHX JIeii CTBHI.
HccaenoBatb  4KMCIOBBIE  3aKOHOMEPHOCTH,  MPOBOJUTH
YHUCIJIOBBIE SKCIIEPUMEHTHI.

®opmyMpoBaTh ONpeleJeHUs] JCIUTEN ¢ KpPaTHOTO,
HauOOJBIIEro OOIIEro JeIuTels W HaWMEHBIIEro OOIIEro
KpaTHOTO, MPOCTOTO0 M COCTAaBHOTO YHCEJ; HCIOJIb30BaTh ITH
MOHSTHSI IPU pEUIeHUH 3a/1a4 (TP HEOOXOAMMOCTH C OIOPOii Ha
aJITOPUTM TpaBUIA).

IIpuMeHSITH ANTOPUTMBI BBIYMCICHUS HaWOOIBIIETO OOIIETO
JeTUTENsT W HAMMEHBIIEro OOIIero KpaTHOTO JABYX YHCET,
QITOPUTM PA3JIOKEHUS YHCIIa Ha TPOCTHIE MHOKHUTEITH.
HccaenoBatrb cBoOiCTBa JEIMMOCTH CYMMBI U MPOU3BEICHUS
YHUCeN ¢ ONOPOM Ha BOIPOCHBIH TUIAH.

IlpuBoauTs, npUMepbI 4YHUCEN C 3aJaHHBIMH CBOWCTBAMH,
pacno3HaBaTh BepHble M HEBEPHbIe YTBEPXKICHUS O CBOMCTBAX
Yucell, ONMPOBEPraTb HEBEPHBIE YTBEPKIEHUS C IOMOIIBIO
KOHTPIPUMEPOB.

KoncrpyupoBars  MaTeMaTH4ecKHe  NpeIJIOKEHHS  C
MTOMOIIIBIO CBSI30K «H», «HIIN», «ECIH..., TO...» TI0 00pa3ily.
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Pematp TeKCTOBBIC 331a4H, BKIFOUYAIOIIUE MOHATHS JCITUMOCTH,
apu(METHYECKHM CIIOCOOOM, HCIOJIB30BaTh Mepedop Bcex
BO3MOXKHBIX BapUAHTOB C OIIOPOI Ha BOIIPOCHBIH IUIaH.
MoaennpoBaTh XOJ peIICHHs 3aJa4d C MOMOIIBIO PUCYHKA,
CXEMBI, TAOIUIIBI.

[lpuBoauTh, pa3dupaTh, OILCHUWBATH Pa3JIMYHbIE PpPeIIeHHsl,
3alUCH pelIeHHil TEeKCTOBBIX 3aJa4 C HampaBJsoieh
HIOMOIIBIO.

Kputnueckn oneHMBAaTh MOJY4YeHHBIH Pe3yJIbTAT, HAXOAUTH
OINHOKH, OCYLIECTBJISITH CAMOKOHTPOJIb, IPOBEPSisi OTBET HA
COOTBETCTBHE YCIOBHUIO.

Harasanasn
reoMeTpus.
IIpsimbie Ha
IJIOCKOCTH
(7 w)

Ilepnenouxynapuuie npsamsie. Ilapannenvhvie npsamoie.

Paccrosinue MCXKAY ABYMAI TOYKaMH, OT TOUKHU OO0 HpHMOﬁ,

JUTMHA ITyTH HA KBAIPATHOM CETKE.
Ipumepvl npsamvix 8 npocmparcmae.

Pacno3HaBatp Ha uepTexax, PUCYHKax CcCllydad B3aWMHOIO
PacroI0kKEeHUs IBYX MPSAMBIX.

HN300paxath ¢ NOMOWBIO YePTEXKHBIX HMHCTPYMEHTOB
KJIeT4aToil Oymare JBe TMepeceKarolmecs TMpsMble, [Be
napajulesibHbIe NMPSMBIE, CTPOUTH MPSIMYIO, MEPHEHIUKYISIPHYIO
JTAHHOM.

IIpuBoanTH npuMepsbl MapaJuIeIbHOCTH "
NEPIEHIUKYJIIPHOCTH MPSIMBIX B IPOCTPAHCTBE.

PacnozHaBaTh B MHOIOYTOJIBHMKAaX INEPHEHIUKYJISPHBIE H
napajulesipHble  CTOpoHbl. HM300pakaTh MHOTOYIOJBHUKH C
napajuleIbHBIMU, IEPIEHANKYISIPHBIMU CTOPOHAMU IO 00pasIy.
Haxoautp paccrosiHue Mexay IBYMS TOYKaMH, OT TOYKH IO
NpsAMOM, JUIMHY IYyTH Ha KBaJpaTHOM CETKE, B TOM 4YHUCIE
UCTIOJB3Ys IU(PPOBBIE PECYPCHI.

Apoon
(32 9)

OObIkHOBEHHast  ApoOb,  OCHOBHOE  CBOMCTBO

cokparierue apobeit. CpaBHEHHUE U YITOPSIOYUBAHHUE IPOOEH.

I[CC}ITI/I‘{HBIC ,Z[pO6I/I " MCTpUYCCKad CUCTCMa MCp.

1podu,

Apudmernueckue  geMcTBUS ¢ OOBIKHOBEHHBIMH

JACCATUYHBIMHN }Ip06$IMI/I.

u

CpaBHUBATBH U YNOPSIAOYMBATH JpO0OH, BHIOUPATH CHOCOO
CpaBHEHHs Jpobeit.

IIpeacraBasATh JecATUYHbIE JAPOOM B BHUAE OOBIKHOBEHHBIX
npobeit 1 OOBIKHOBEHHBIE B BUE JECATHUHBIX, MCIOJIb30BATH
IKBUBAJIEHTHBIE NPeICTABJIEHUs] JPOOHBIX YHCEN TpPU HX
CpaBHEHMH, NP BBIYUCICHUSX (IIPU HEOOXOAUMOCTH C
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OtHomenue. Jlenenue B JaHHOM OTHOIIEHUU. Macwmao,
MPOTIOPIIHSL.

[lonsiTue mponeHTa. BerunciieHne nNpoueHTa OT BEIUYUHBI U
BEJIMYMHBI 110 €€ MPOLEHTY.

Pemienue TekCcTOBBIX 3aJau, COAEPKAIIUX IPOOU U MPOLIEHTHI.
[Tpaktuyeckas padora «OTHOIIEHUE UIMHBI OKPY>KHOCTH K €€
JUaMETPY».

HaIpPaBJISAIOLIEH TOMOILBIO).

Hcnoab30BaTh  JIeCATHYHBIE JpoOM TpU  MpeoOpa3oBaHUU
BEJIMYUH B METPUYECKOM CUCTEME MEDP.

Boinoauars apupmMeTnueckue aeiCTBUs C OOBIKHOBEHHBIMHU U
JNECATUYHBIMH JPOOSIMHU.

BeruucasTe 3HAYEHMS BBIPAXKEHHI, coZiepaKaInx
OOBIKHOBEHHBIE M JIECATUYHBIE  JpPOOHM,  BBINOJHATH
npeoOpa3oBanus ApoOei, BHIOUPATH C€HOCO0, TNPUMEHSTH
cBoiicTBa apudMETUYECKUX JACUCTBUN MJIs palMOHAIU3ALUN
BBIYMCIICHHI.

CocTaBJifITh OTHOIICHUS U IPONOPLUHU, HAXOAUTH OTHOLICHHE
BEJIMYMH, JIEJUTh BEJIMYUHY B JAHHOM OTHOILLICHUH.

Haxoauth 3KcnepMMeHTANbHBIM NMYTEM OTHOLIEHHUE JJIMHBI
OKpPYXHOCTH K €€ nuamerpy (Ipu HEOoOXOIUMOCTH C
HAIPABIIAIONIECH TOMOIIBIO).

Haxoauth Mmacmitad 1uiaHa, KapThl U BBIYHMCISATH PACCTOSHUSA,
MCIOJIb3YS MacIliTad ¢ OMOpOoil Ha aJTOPUTM y4eOHBIX AEUCTBUH.
OO0BACHATH, YTO TAKOE MPOLIEHT, YIOTPEOIATH 000POTHI peUuu CO
CJIIOBOM «IIPOIIEHT». BhIpasarh NpoueHTsl B 1po0sSxX U IpodH B
IIPOLIEHTAX, OTHOIIIEHUE JIBYX BEJINYMH B IIPOLIEHTAX.
BbIuMcIATh IPOLEHT OT YKCIIA U YUCIIO O €0 MPOLIEHTY.
OxpyrasiTe 1podu ¥ NPOLEHTHI, HAXOAUTh MPUOIMKEHUS YU CET
IpU HEOOXOIUMOCTH € MCII0JIb30BAaHHEM BU3YaJIbHOMN OIMOPBHI.
Pemare 3agaum Ha YacTH, MPOLEHTHI, NPONOPLUHU, HA
HaxoJIeHne Ipo0u (TIPOIeHTa) OT BEIMYMHBI M BEJIMUUHEI IO €€
IpoOu (MpOLIEHTY), ApoOu (MPOIEHTa), KOTOPBIM COCTABISET
onHa BenuunHa OT aApyrod. IlpuBoauTh, pa3dupars,
OLICHUBATH PA3JIMYHbIE PELICHUS, 3allUCU PELIEHUN TEKCTOBBIX
3aJ1a4 [pH HEOOXOAMMOCTH C HAPaBIISAIOLIEH TOMOIIBIO.
N3Bnekary wuHpopMamuo U3 TaOIMI] ©W  JUArpaM,
MHTEPIPETUPOBATH TabJINYHbIE JTaHHbIE, OTIpeeIISATh
HauOoJIbIlIee U HAUMEHbLIee U3 MPEACTaBICHHBIX TaHHBIX.
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Harasipnas
reoMeTpus.
CummMmerpust

(6 1)

Ocesas CUMMempusl. Heﬂmpaﬂbna}z CUMMempusl.

Ilocmpoenue cummempuyHvix ueyp.
Cummempus 6 npocmpancmse.

Pacno3naBaTh Ha yepTexax U M300pakeHUSIX, H300pakaTh OT
PYKH, CTPOUTH C MOMOIIBIO MHCTPYMEHTOB (UTYpPY (OTpE3OK,
JIOMaHyl0, TPEYrOJbHUK, HPSIMOYIOJIBHUK, OKPYXHOCTb),
CUMMETPUYHYIO JaHHOM OTHOCHUTEIBHO IPSIMOM, TOYKH C
HAIPABIIIOIIEH TOMOIIBIO.

Haxoauts npuMepbl CUMMETPUH B OKPYKAIOILEM MUpE.
MopaeaupoBate u3 Oymaru JBe (UIYpbl, CHUMMETPUYHBIE
OTHOCHUTEJIBHO IIPSAMOM; KOHCTPYHPOBATH I'€OMETPUYECKUE
KOH(UIypaluu, UCIOJIb3ys CBOMCTBO CUMMETPHH, B TOM YUCIIE C
MIOMOIIIBIO IIU(PPOBBIX PECYPCOB C OMOPOIl HA AITOPUTM YUEOHBIX
IEUCTBUM.

Boipaxenust
¢ OykBamMu

(6 )

[Tpumenenue OyKB 7S 3aMIUCH MAaTEMATUYECKUX BBIPAKECHUN U
NpeIoKEHU.  BykeeHuvie  8blpadiceHusi U HUCTOBble
NOOCMAHOBKU.

bykBeHHbIE paBEHCTBA, HAXOKICHUE HEM3BECTHOTO KOMIIOHEHTA.
DopMyIIBL.

Hcnoab3oBaTe OyKBBI Ul 0003HAYEHUs YHUCEN, MPU 3aMUCH
MaTeMaTHYeCKUX  YTBEPXKJIEHUH, COCTaBIATb  OyKBEHHBIE
BBIPAKEHUS 110 YCIOBUIO 33JJa4H.

HccnenoBarh  HECIOXKHBIE  YHCIOBBIE  3aKOHOMEPHOCTH,
MCIOJIb30BaTh OYKBBI JUI UX 3aITUCH.

BbrunciasTe uncioBoe 3HaueHHE OYKBEHHOTO BBIPAXKEHUS MPU
3aJJaHHBIX 3HAYEHUSX OYKB C OMOpPOW Ha AJIrOPUTM Y4YEOHBIX
JIEUCTBHIA.

3anuceiBaTh popmyanbr: nepuMerpa u IUIOIIA I
NPSIMOYTOJIbHUKA, KBaJapaTa; JUIMHBI OKPYXHOCTH, IUIOLIAIU
KpYra; BbINOJHATH BBIYHCJIEHHA 110 3TUM (popMyam.
CocraBiasitb (pOPMYJIbI, BBIPAXKAIOIINE 3aBUCUMOCTH MEXAY
BEJIMYMHAMU: CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOUMOCTB; TPOU3BOAUTEIBHOCTh, BpeMs, OO0BEM pabOThHI;
BBITNIOJHATH BBIYUCIIEHUS IO 3TUM (opMysIam.

Haxonuth  HEW3BECTHBIH  KOMIIOHEHT  apu(METUUECKOTO
JIEUCTBUSL.

Harasanas
reoMeTpus.
Durypsl

YeTbIpEXYTroNbHUK, MIPUMEPBI YETHIPEXYTOJILHUKOB.
[IpssMoyronpbHUK,  KBajgpaT: CBOWCTBAa  CTOpPOH,  VIJIOB,
IUaroHalcH.

M300paxkars Ha HEITWHOBAaHHOW U KJeTdyaTroil Oymare c
HCITOJIb30BaHUEM YEPTEKHBIX WHCTPYMEHTOB
YETBIPEXYTOJIBHUKHU C 3aJAHHBIMA CBOWCTBAMMU: C

57




HA MUIOCKOCTH
(14 )

W3mepenue yriaos. Buasl TpeyroibHUKOB.

[lepumerp MHOroyrojpuuka. Ilmomanb

¢urypel. DopmyIibl

nepuMeTpa W IUIOMAAM OpsMoyrosbHuka. [Ipubmmkénnoe

U3MEepeHHe IIomaan Guryp.

Ipaxmuueckas paboma «Ilnowaov kpyea».

napajvieIbHbIMU, TEPIEHIUKYISIPHBIMUA, PABHBIMH CTOPOHAMH,
OpSIMBIMUA ~ yIJIAMH W Jp., PaBHOOCIPEHHBIH TPEYroJbHUK.
Mpennarars 1 00Cy:K1aTh CIOCO0bI, AJTOPUTMBbI ITOCTPOCHUS.
HccaenoBarb,  UCHONB3Yd  OKCIEPUMEHT,  HAOIIOZCHUE,
MOJEIIMPOBAaHUE, CBOMCTBA  MpPsSMOYrOJIbHUKA, KBajpara,
pa30uBaTh Ha TPEYTOJIBHUKHU C OMOPOM HA BOMPOCHBIH TUIAH.
O00CHOBBIBATH, ONMPOBEPraTh C IMOMOIILIO KOHTPIPUMEPOB
YTBEPXKJICHHUSI O MPSMOYrOJIbHUKE, KBajJpare, Paclno3HaBaTh
BEPHBIE U HEBEPHbBIC YTBEPIKICHHUS.

HN3mepsaTh M CTPOUTH C MTOMOIIBIO TPAHCTIOPTUPA YTJIBI, B TOM
YHUCJIE B MHOTOYTOJIbHUKE, CPABHUBATH YIJIbl; PACHO3HABATH
OCTpBbIE, MIPSIMbIE, TYIbIC, Pa3BEPHYTHIC YTIIBI.

Pacno3naBathb, H300paxkaTh OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIH,
TYHOYTOJIbHBIH, paBHOOEIPEHHBIH, PaBHOCTOPOHHUI
TPEYroJibHUKA (TIpU  HEOOXOAMMOCTH C  HCIOJIB30BAHHEM
BU3YyaJIbHOU OMOPHI).

Boruucaste nepuMeTp MHOTOYTOJIbHUKA, IJIOIIAb
MHOTOYTOJIbHUKA pa30HeHneM Ha MPSIMOYTOJIbHUKH, HA PaBHbBIE
(buUrypsbl, UCMOJIH30BATh METPUUECKUE €TUHULIBI U3MEPEHUS
JUTMHBI ¥ TJIOMAAH C OTIOPOH Ha allTOPUTM Y4eOHBIX JIeHWCTBUH.
Hcnonb3oBath npudanxéHHoe n3MepeHne JUIMH U IJIOLaAeH
Ha KIeT4aToil Oymare, NpUOMKEHHOE U3MEPEHHE JJIUHBI
OKPYXHOCTH, TUIOIIAIU KpyTa.

IMonokuTEIBHBIC U
oTpHLAaTebHbIE
ypcaa

(40 9)

[enbie qyucha. Mooynv yucna,

ceomempuueckas

unmepnpemayus mooyia. Hucnogvie npomedxscymxu.

[TonoxxutenpHBIE H OTpULATCIIbHBIC

yucna. CpaBHeHHe

MOJIOKUTCIIBHBIX W OTPULATCIILHBIX YHCCII. ApI/I(I)MCTI/I‘-ICCKI/Ie
HeﬁCTBHﬂ C MMOJIOXKUTEJIIBHBIMU U OTPUIATCIBbHBIMHA YU CIIaMHU.

Penrenyie TeKCTOBEIX 3aJ1a4.

IIpuBoaMTH NpPUMEPBI HCIOIB30BAHHUS B PEATBHOM KU3HU
MTOJIOKUTEIBHBIX U OTPULIATEIIBHBIX YHCET.

M300paxkarth 1enble yncia, MOJ0KUTEIbHBIE U OTPULIATEIbHBIE
YKCJIa TOYKaMU Ha YHUCIIOBOM NPSAMOM, HCI0/1b30BATh YUCIIOBYIO
MPSAMYIO JUIsl CPAaBHEHMS YHCEIL.

IlpuMeHATs mNpaBWJIa CPAaBHEHUSA, YNOPAAOYUBATH IIEIIbIE
4KClIa; HAX00UmMb MOOYIb YUCIA.

®opmMyIMpPOBaTh NPABUJIA BBIUNCIEHUS C MOJOKUTEIBHBIMA U
OTPULIATEJILHBIMU YUCIIaMHU, HAXOAUTH 3HAYEHHUS 4YHCIIOBBIX
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BBIPAYKCHHI, COIEepKALIMNX EUCTBUSI
C TMOJIOKUTEIbHBIMH W OTPULIATENIBHBIMU YHCIIAMH  [pHU
HEOOXOIMMOCTH C OMOPOH Ha AJITOPUTM IPABHIIA.

IIpumeHATH CBOWCTBA CIOXKEHUS W YMHOXKEHUS A
peoOpa3oBaHus CyMM U MTPOU3BEICHUN.

IIpeacrasiienune [IpsimoyronbHass  cucreMa  KOOpPAMHAT HAa  IUIOCKOCTU. |OOBSICHATHL M MJJIIOCTPUPOBATH MOHATHE MPIMOYTOJIbHON
JAHHBIX KoopauHatsl TOUKM Ha IJIOCKOCTH, a0CIUCcca U OpJHATA. CUCTEMbl  KOOpPJMHAT  HAa  IUIOCKOCTH,  HCIIOJb30BaTh
(6 v) Cronb4aThic U KPYrOBBIC THArPAMMEL. TEPMHUHOJIOTHIO; CTPOMTH HAa KOOPAMHATHOM IMJIOCKOCTU TOYKH U
[TpakTrueckas padora «IloctpoeHue nuarpamm. (urypsl 1m0 3aJaHHBIM KOOPAMHATAM, HAXOAHTH KOOPIHHATHI
Pemenne  TekCTOBBIX  3ajay,  coAepXkallux  JaHHbIE, | TOICK.
MpEeJICTaBICHHbIE B TA0IMIIAX U HA JUarpaMmax. Yurate CTOI0YATEIC u KPYT'OBbIC AuarpaMMel,
HHTEPNPeTHPOBATH JaHHBIC; CTPOMTH CTOJI0YAThHIE AUArPaAMMBbI.
Hcnonb3oBath MHGOPMALMIO, MIPEACTABICHHYIO B TabmuIax,
Ha JuarpamMmax JUisl pelleHus TEKCTOBBIX 3ajad M 3ajad u3
peanbHOU KU3HU.
Harnsanas IIpamoyeonvuelii napannenrenuned, Kyo, npusma, nupamuoda,|Pacmno3HaBaTh Ha YepTeKaX, pUCYHKAX, OMUCHIBATH MIUPAMHUTY,
reoMeTpus. KOHyc, — yuaumop, wap —u  cgepa.  Hzobpadicenue|npusmMy, TWIMHIDP, KOHYC, IIap, W300paxaTh HX OT PYKH,
Durypsl NPOCMPAHCINGEEHHbIX Queyp. Ipumepui pa3eepmox | MOJAeJIMPOBaThL U3 OyMmMaru, IJIaCTUIIMHA, TPOBOJOKKH U JAp. C

B MPOCTPAHCTBE
Ch))

MHOCO0CPAHHUKOS, uwzum)pa U KOoHyca.

Ilpaxmuueckas paboma «Co3z0anue
NPOCMPAHCMBEHHBIX PUSYDY.
Ilousmue 00véma; eOunuyvl uzmepenuss 00vEMA.

Mmooeneu

O6vém

NPAMOY20/IbHO20 napaieienunedd, Kyoa, popmynst 06véma.

Hanpasisoneil nomousio. IlpuBoANTL MpUMeEpbl 00HEKTOB
OKpYaroIlero Mupa, UMeroImux GopMbl Ha3BaHHbBIX TEJ.
Hcnonb3oBaTh TePpMHMHOJIOTMIO: BEpIlIMHA, pedpo, TpaHb,
OCHOBaHUE, BBICOTA, PAINyC U JUAMETP, pa3BEPTKA.

N3y4yaTh, UCHONB3Yys SKCIIEPUMEHT, HAOIIO/IEHHE, U3MEPEHHE,
MOJIEJTMPOBAaHUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONHMCHIBATH
CBOIICTBA HA3BaHHBIX TEJl, BBIABJIATH CXOACTBA M Pa3in4us:
MEXy MUPaAMHUI0N U IPU3MON; MEXY HUIMHIPOM, KOHYCOM U
LIapOM.

Pacno3snaBath pa3BEPTKM Napajuienenunena, Kybda, MpHU3MBI,
NUpPaMUJIbl, KOHYCa, [WINHAPA; KOHCTPYHPOBATh JaHHBIE TElla
U3 pPa3BEPTOK, CO3/aBaTb MX MOJENIM C HalpaBISIIOMIEH
MTOMOUIBIO.
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Co3naBaTh MoOJeIH TPOCTPAHCTBEHHBIX (uryp (U3 Oymarwy,
IIPOBOJIOKH, TUTACTHIIMHA U JP.) C OTIOPOM Ha aJrOpUTM Y4EeOHBIX
IECUCTBUH.

H3mepsaTh Ha MojeJsiX: JUIMHBI pEOEp MHOTOTPAHHUKOB,
JUaMeTp 11apa.

Boruucasats mno  ¢opmyiaam: 00bEM  IPSIMOYTOJIBHOTO
napajienenunena, Kyoa; HCIONb30BaTh €IUHHUILBI W3MEPEHUs
00bEMa; BBIYHCIAATH OOBEMBI TEJ, COCTABICHHBIX U3 KYOOB,
napajuleJIenUIeIoB; pelaTh 3a4a4i C PEaJbHbIMU JaHHBIMU C
OII0POi1 Ha CIIPaBOYHYIO HH(POMAIUIO.

IHoBTOpEHME,
00001IEHME,
cHCTeMaTH3aUMs
(20 u)

HOBTOpeHI/IC OCHOBHBIX MOHSITHM M METOIOB KYypCOB 5u6

KJIACCOB, 0000IICHIE U CHCTEMATHU3AIIHS 3HAHMIA.

Bor4uciasTh 3Ha4E€HUS BEIPAKECHUM, COIEpKAIIMX HATypabHBbIE,
Leble,  MOJIOKUTEIBHBIE W OTPHULATENBHBIE  YHUCIA,
OObIKHOBEHHBIE U JIECATUYHbIE  APOOHU,  BBIIOJHATH
npeoOpa3oBaHusl 4YKMCeNd M BBIPAKEHHH NpU HEOOXOAUMOCTH C
HaIPAaBIIAIOLIEH TOMOILBIO.

Bri0upaTh cnocod cpaBHEHHS YUCEN, BEIUUCICHUN, IPUMEHSITh
cBoiicTBa apudmMeTnuecKkux AeHCTBUH Ul palMOHATIM3ALUU
BBIYMCIICHH.

Pemats npocreiimme 3aga4u u3 peaabHON )KU3HU, IPUMEHATH
MaTeMaTHYeCcKHe 3HAHUSl U1 pPELIeHUs 3aJady M3 JPYyrux
IIPEAMETOB.

Pemiate npocreiimme 3a1a4u pa3HbIMHU CIIOCO0AMMU.
OcymecTBIAT, CAMOKOHTPOJIb BBINIOJHAEMBIX JCUCTBUH H
CaMOIIPOBEPKY pe3y/bTaTa BEIUUCICHUM.

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

Ha3Banue
pa3naesa (TemMbl)
Kypca (4uciio

OcHOBHOE colep:KaHue

OcHOBHbIE BU/IbI 1€ATEILHOCTH 00y4aI0IIUXCA

4acoB)
Yucaan [ToHsTHE pallMOHATBHOIO YUCIA. CucTeMaTH3HPOBATH U 000ramiaTh 3HAHUS 00 OOBIKHOBEHHBIX
BBIYHMCJICHUS. Apudmerndeckue neUCTBUS ¢ palluOHATBLHBIMH YUCIaMHU. U JECATUYHBIX TPOOSX.
Pannonajabubnie CpaBHeHue, yNopsJ0YMBaHNE PAllMOHABHBIX YHCET. CpaBHUBATH M YHNOPSIA0YHUBATH JAPOOM, TpeoOpa3oBbIBas MpHU
yucaa CrermneHb ¢ HaTypalIbHBIM MTOKA3aTEJIEM. HEOOXOUMOCTH  JCCSATHYHBIE JpoOM B  OOBIKHOBEHHBIC,
(25 u) Pemenne ocHOBHBIX 3a7ad Ha JAPoOU, MIPOIEHTHI U3 PEATbHON | OOBIKHOBEHHBIC B JCCSATHYHBIC, B YACTHOCTH B OCCKOHEUHYIO

IIPAKTUKU.
IIpu3Hakm  IE€IUMOCTH,  PA3JIOKEHUS
HaTypaJIbHBIX YHCEIL.
Peanbuble 3aBUCUMOCTH. [Ipssmas
IIPONOPLUOHAIBHOCTH.

Ha MHOXUTCIIN

u obOpatHas

JECATUYHYIO 1POOb.

IIpumensitTe  pasHooOpa3Hble  CcHOCOOBI M NPHUEMBI
BbIYHCJICHUS 3HAYeHHIl APOOHBIX BBIPAKEHWH, COJECpKAIINX
OOBIKHOBEHHbIE W  JIECATUYHbIE JApPOOM: 3aMEHATh INpHU
HEOOXOJUMOCTH  JIECATUYHYIO  JApoOb  OOBIKHOBEHHOHM U
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOJUTH BBIpaXeHHE K (opme,
HauOonee yIAOOHOM Ui  BBIUMCIEHHUH, MNpeoOpa3oBbIBATH
JIpOOHBIE BBIPAXKEHUS HAa YMHOXXEHHME U JEJIEHHE JIECATUYHBIX
npoOeit K IeHCTBUSAM C LENbIMU YUCIIaMu (ITpU HEOOXOAUMOCTH C
HaIPaBJISIONICH TOMOIIIBIO).

IIpuBoauTh 4YMCIOBBIC W OyKBEHHbIC NPHUMEPbI CTEIICHU C
HaTypaJbHBIM IOKa3aTeneM, OOBSCHSS 3HAYeHUs OCHOBAHUSA
CTETNeHH M IOKa3aTessl CTENEeHH, HAXOAUTh 3HAUEHUs CTeleHen

Buma a" (a — mr060€ parroHaNIbHOE YHCI0, N — HATypalbHOE
YHCII0) C OMOPOI Ha CIIPaBOYHYIO0 UH(OPMAIIHIO.

[lonumaTh CcMBICI 3amHUCH OOJBIIMX YHCEI C IOMOIIbIO

AeCATHYHBIX Apodeil u creneHei yucaa 10, npuMeHsATh UX B

peajibHbIX CUTYAIlHAX.

IIpuMeHATH TPU3HAKH ACTMMOCTH, Pa3JI0KEHHSI HA MHOXKHUTEIN
HaTypaJbHBIX YHCET.

Pemars npocreiinue 3a1a4m Ha YaCTH, MPOLIEHTHI, IPOMOPIINH,
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Ha HaXOXKJIEHUE IPOOH (MPOIIEHTA) OT BEIIMYUHBI U BEIIMYUHBI IO
e npoOu (TporeHTy), IpoOu (MPOIEHTa), KOTOPBIH COCTaBISET
ogHa BenuuuHa OT Jpyrod. IlpuBoautb, pa3dupark,
OIIEHUBATH PA3IIUYHBIC PEIICHUS, 3alMCU PEIICHUN TEKCTOBBIX
3ajad.

Pacnio3HaBaTh U 00BICHATH, ONTUPASCH HA OTPEACTICHUS, TPSIMO
MPOIMOPLUOHAIIbHBIE u o0OpatHO MPOIOPLUOHAIILHBIE
3aBHCHMOCTH MEXKIYy BEIIMYMHAMH; MPUBOAUTH MPUMeEPBI dTUX
3aBHUCHUMOCTEHl M3 pEalbHOTO MHpa, U3 JPYTHX Y4eOHBIX

IIPEIMETOB.
Pemate mpocreiiiine mMpakTHKO-OPHEHTHPOBAHHBIE 3324
Ha  apo0W, TNPOLEHTbI, TMNpPAMYKW H  00paTHYIO

NPONOPUHOHAJIBLHOCTH, NPONOPLMH.

Anredpanyeckue

BBIPAKEHHSI
(27 v)

byxBennsle BoipaxkeHus. [lepemMennsie. [lomycTumble 3HaUSHUS
nepeMeHHbIX. DopMyIIbL.

[TpeobpazoBaHre OYKBEHHBIX BBIPaKEHUMH, paCKphITHE CKOOOK
U TIpUBE/IEHUE MOT0OOHBIX ClIaraeMbIX.

CBolicTBa CTENIEHU C HATYPaJIbHBIM I1OKa3aTeIeM.
MHorouseHs!. Cnoxenue, BBIYUTAHUE, YMHOXEHHE
MHOTO4JeHOB.  @DOpMyjbl  COKPAaIIEHHOTO  YMHOXXEHHS.
Pa3noskeHne MHOTOUJIEHOB HA MHOXKHUTEIIH.

OBaanern Ha 0azoBoM YPOBHE anreOpanvecKoi
TEPMHUHOJIOTHEH W CHMBOJHMKOH, MPUMEHATH €€ B Tpolecce
OCBOEHHS yueOHOro MaTepHarna.

Haxoauth 3HaueHHs OYKBEHHBIX BBIPQKCHHUN TMPHU 3alaHHBIX
3HAYECHUSIX OYKB; BBITIOJHATEH BHIYMCIICHUS 110 (hOpMyIaMm.
BbinosHATL npeoOpa3oBaHus 1EJIOT0 BbIPaXKEHHSI B MHOTOWIEH
MIPUBEJICHUEM TTOJO0HBIX CaraeMbIX, pACKPBITHEM CKOOOK.
BpInoIHATL YMHOXEHHWE OJHOWIEHAa Ha MHOIOWIEH U
MHOTOYJIeHa Ha MHOTOWIEH, MPUMEHATHh (OpMyIbl KBajapara
CyMMBbl M KBaJpaTa pa3HOCTH C OINOpPOW Ha CIPaBOYHYIO
HH(pOpMaLIHIO.

OcywmiecTBIATH PA3I0KEHHE MHOTOWIEHOB Ha MHOXHUTEIU
nyTéM BBIHECEHUS 32 CKOOKM OOIEro MHOXKHUTENS, TPUMEHEHHS
dbopMynbl  pa3HOCTH KBaJIpaToB, (OpPMYJT COKpaIIEHHOTO
YMHOXKEHUS C OTIOPOil Ha CIpaBOYHYIO HH(POPMALIUIO.
IIpumensite mnpeoOpa3oBaHHE€ MHOTOYIEHOB JUISl peIleHUs
Pa3IMYHBIX 3aaa4 N3 MATCMAaTHKH, CMCEXKHBIX MNPEAMETOB, H3
peanbHOM MPAKTUKHU.

3HAKOMUTBCSA C MCTOPHUEN Pa3BUTHS MAaTEMATHUKU.
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YpaBHeHus
U HEPaBEHCTBA
(20 v)

VYpaBHenue, IpaBuJIa peoOpazoBaHus
PaBHOCUIIBHOCTh YPAaBHECHU.
JIuHeitHoe ypaBHEHHUE ¢ OJJHOM IEPEMEHHOM

YpaBHEHMUS,

IIEPEMEHHOM, PEIICHNE JIMHEWHBIX ypaBHEHUN. Pemenne 3anau

C MIOMOILIBIO YPaBHEHUIA.

Jlunelinoe ypagmnenue c 08yMs NEPEeMEHHbIMU U €20 2Paghuk.
Cucrema 1ByX JINHEWHBIX YPaBHEHUU C ABYMS IIEPEMEHHBIMH.
Pemenune cucrem ypaBHEHHH CIIOCOOOM IIOJCTAaHOBKH U

CII0COOOM CI0KEHHS.

Pemiate nuHEHHOE YpaBHEHHE C OJHOM IIEPEMEHHOU, IPUMEHAS
NMpaBHJIa [IEPEXO0/1a OT UCXOIHOTO YPaBHEHUS K PAaBHOCUIILHOMY
emy Ooiee npocroro Buaa. [poBepsiTh, sSBiIsIeTCS JIM KOHKPETHOE
YHUCIJIO KOPHEM YPaBHEHHUS.

IHoa0upars mpumepbl map YMCEN, SBISIIOUIUXCS PEIICHHEM
JIMHENHOI0 ypaBHEHUS C IBYMS IIEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JIMHEHHOTO
YpaBHEHUS C JIByMS IE€pPEMEHHbIMH (IpU HEOOXOIMMOCTHU C
UCIIOJIb30BAHUEM CMBICIIOBOM OMOPBI); MOJB3YACH TpadUKOM,
NPUBOJAUTH NPUMeEPbI PELICHUS YPABHEHMUSL.

HaxonuTh pemieHue CHUCTEMbI JBYX JIMHEHHBIX YpaBHEHHH C
JBYMsI IEPEMEHHBIMU C OMTOPOil HA ANTOPUTM YUE€OHBIX JIEHCTBUM.
CocTaBJifITh U pemiaTh YpaBHEHUE WIN CUCTEMY YPABHEHUH 110
YCIOBHIO 33Ja4M, HWHTEPHPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJaud TOJY4YEHHBIH pe3ylbTaT C OINOpOM Ha
BOIIPOCHBIH IJIaH.

Koopaunarsi
U rpauKH.
DOyHKIUH
(24 v)

Koopannara Toukn Ha npssMoi. YHCIIOBBIE IPOMEKYTKHU.
PaccrosiHMEe Mex) 1y IByMsI TOYKaMHM KOOPJAMHATHOM MPSAMON
IIpssMoyrosibHas cucTeMa KOOpAUHAT Ha IJIOCKOCTH. [Ipumepsl
rpaduKoB, 3alaHHbIX hopmynamu. UteHne rpadukoB pearbHbIX

3aBUCUMOCTEM.

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

Jluneiinas ~ gynkuus. Iloctpoenue rpaduxa

byukimu. I'paduk Gyaknun y = kx + Db.

JIMHENHON

N3o0paxatb Ha KOOPJMHATHOU IpsAMOI TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpIHMHATAM, JIy4d, OTPE3KH,
MHTEPBAJIbI; 3aIIMCHIBATh UX HA AJIT€OpPandecKoM sI3bIKE.
OTtMeyaTh B KOOPAMHATHON MJIOCKOCTH TOYKH TIO 33JlaHHBIM
KOOpJAWHATaM; CTPOUTHh TpaUKH HECIIOKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (QOpPMYyJIaMH, B TOM YHCIIE C TIOMOIIBI0 IH(POBHIX
nabopaTopuil.

IIpuMeHsiTh, HU3y4aTh NPeUMYIECTBA, MHTEPNPETHPOBATH
rpaduuecKuil crocod MnpencTaBleHus U aHAJIM3a Pa3HOOOPa3HOI
KU3HEHHOU MH(OpMaIUH.

OcBauBaTh Ha 6a30BOM YpOBHE MOHATHE (PYHKIIUH, OBJIaI€BaTh
(GYHKIIMOHATIbHOW TEPMHHOIOTHEH.

Pacno3naBaTth nuHeliHyt0 QyHKImo0 Y = KX + b, omucwhiBaThH
e€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHUH kod(ppuunentoB K u b
(mpu HEOOXOAMMOCTH C OMIOPOM HA ANTOPUTM IPABUIIA).
Crpoutsh rpaduku auHelHONW GyHKInd, QyHKIuH Y = KX + b
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Hcnoab3oBaTh nH(POBBIE pecypebl 175 HOCTPOSHUS rpaduKkoB
(GYHKIMA ¥ U3y4EHUs UX CBOMCTB.

IIpuBOAUTE IPUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B peabHbIX
IIpOLIECCaX U SBJICHUSX.

IloBTOpPEHME
H 000011IeHNEe
(6 1)

HOBTOpCHI/Ie OCHOBHBIX TIOHATHH H MCTOOOB KypcCa 7 KJ1acca,

000011IeHE 3HAHUHA.

BbiOnparh, mnNpUMeEHSTH CHOCOOBI  CPAaBHEHHUS  YHUCEIl,
BBIUUCIICHUH,  NpeoOpa3oBaHU  BBIPAKEHHH,  pEIICHUS
yYpaBHEHHMH IIpU HEOOXOJUMOCTH € HAIIPABJISAIOIIEH TOMOLIBIO.
OcymecTBIATL CAMOKOHTPOJIb BBIIIOJIHAEMBIX JCHCTBUHA U
CaMOIIPOBEPKY pe3yibTaTa BBIYMCICHHUH, MpeoOpa3oBaHui,
ITOCTPOEHHUH.

Pematb npocreiimme 3aga4u U3 peaabHOU )KU3HU, IPUMEHATH
MaTeMaTHYeCKHe 3HAHUSl JUI1 DPELIEHUs 3aJad M3 JIpYyrux
IIPEIMETOB.

Pemats mnpocreiilime TeKCTOBble 3a/1a4M, CPaBHUBATD,
BbIOUPATH CIOCOOBI PEIICHUS 3a/1a4H.

8 kiacc (He menee 102 )

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao

OcHoBHOE coaep:xaHue

OcHOBHbIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCH

4acoB)
Yucaa u KBanpatublit kopeHb u3 uncna. [louamue 06 uppayuonanviom | @opMyJupPoOBaTH ONpeneeHne KBaIPaTHOTO KOPHS M3 YHCIIA,
BbIYHCJIEHHSI. yucne. /lecamuunole npuOIUNCEHUS. UPPAYUOHATLHBIX YUCE]. apu(MeTnyecKkoro KBaJpaTHOrO KOpHS MPH HEOOXOAMMOCTH C
KBaaparnsbie Heticmeumenvhuvie uucna. CpasHernue 0elicmeumenbHsbix Yucesl. | BU3yaabHON OIMOPOH.

KOPHHU

Apudmerndeckuii KBaapaTHBINA KOPEHb.

IIpumeHsAITH onepaiyio M3BJIECUYEHUS KBAJpPAaTHOTO KOPHS U3
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(15 ) YpaBHeHuE Buja X2 = a. YHCIIa, HCMOJIb3Ysl TPU HEOOXOMMOCTH KAJIbKYJISITOP.
CaoiicTBa apuQMeTHIECKUX KBaJPAaTHBIX KOpHel. |OueHMBaTh  KBAQJpaTHbIE KOPHU  IEJIBIMA ~ YUCIAMH U
[IpeoOpa3oBaHue  YHCIOBBIX  BBIPAKCHUH,  COJEPIKAIIUX | IECATUYHBIMU IPOOSIMH.
KBaJpaTHBIC KOPHHU. CpaBHUBaTL M  YNOPSAA0YHUBATH  pallMOHAJbHBIE U
MppalMOHATIbHBIEC YHCIIa, 3allMCaHHbIe C TTOMOIIbIO KBaJPaTHBIX
KOpHEH Mpr HEOOXOIMMOCTH C HAMPABIISIONIEH TOMOIIBIO.
HccnenoBath ypaBHEHUE x2 = a, HaxXOQuUTh TOYHBIE U
npuOMKEHHBIC KOpHU Tpu @ > 0.
HccnenoBarh cBOMCTBAa KBAJApPaTHBIX KOPHEW, MPOBOAS
YHCIIOBBIE SKCIIEPUMEHTHI C MCIOJIb30BaHUEM KaJbKYJIATOpPA
(KoMTIBIOTEPA).
[IpumensaiTh cBolicTBA apudMeTHYecKMX KOpHeil s
npeodpa3oBaHNsl BbIPAKEHHIA.
BbinosHATL npocreiilne mnpeoOpa3oBaHUsl  BBIPAKCHHUI,
Co/IepXKaIIuX KBaJapaTHble KOpHU. BrIpakarh NepeMEeHHBIC U3
reOMeTpUYECKUX U Ppu3ndeckux (HopMyll Npyu HEOOXOAUMOCTH C
OIIOpPOH Ha IIPABUIIO.
BoruuciasaTs 3HAYEHUS BBIPAKEHUN, COAEPKAIIUX KBaJpaTHbIE
KOPHH, UCTIOJNB3Ys MPU HEOOXOAMMOCTH KAJIBKYIIATOP.
HUcnoan3oBath B XO0A€ peuieHUs 3a7ad  dJIEMEHTapHbIE
MPEJICTABICHUS], CBSI3aHHBIE C MPUONKEHHBIMUA 3HAUYCHUSIMU
BEITUYMH.
3HAKOMUTBCS C UCTOPUEN PaA3BUTHUSI MATEMATHKH.
Yucaa u Crernenb ¢ nensiM nokaszarenaeMm. CTaHgapTHas 3anuch yucia. | @opMyJupoBaTh OnpeaeaeHHe CTESIICHH C [IEIBIM MTOKa3aTeIeM
BbIYHCJICHHS. Pazmepbl 00beKTOB OKpYIKaIOIIero Mupa (OT 2IeMEHTapHbIX | (TpU HEOOXOJUMOCTH 10 BU3YaJIbHOM OIIOpE).
Crenennb YacTHUIl 10 KOCMUYECKHX 00BEKTOB), JUIMTEIHHOCTH TpoiieccoB | [IpeacTaBiasiTe 3anuch OONBIINX U MAJIBIX YUCEN B CTAHIAPTHOM
€ HeJIbIM B OKPY’KalOIlleM MHpE. Bujse. CpaBHMBATBL YWCIa U BEJIUYUHBI, 3alUCAHHBIE C
noKasareJsjiemM CBOICTBa CTENEHH C LIEJIBIM ITOKA3aTeJIEM. UCIoNb30BaHueM crenenu 10.
(7 9) Hcnonb3oBarh 3amMch YHCENl B CTAaHAAPTHOM BHUAE A

BBIPOKEHHS Pa3MEpPOB OOBEKTOB, IUTEILHOCTH TPOIECCOB B
OKPY’KaIOIIEM MUDE.
D®opMyIHPOBATH, 3ANMNCHLIBATH B CUMBOJIMYECKOi (opme u
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HWIIJTIOCTPUPOBATL IIPUMEPpaMu CBOICTBa CTEICHU C O CJIbIM

nokaszareneM  (IpU  HEOOXOIUMOCTH C  HCHOJIb30BAaHHEM
BU3YaJIbHOW OIOPBI).
IIpuMensiTh  cBOMiCTBAa CTeMeHW JJIs1  IpeoOpa3oBaHuUs

BBIpa)KeHI/If/’I, CoACpKauUxX CTCICHU C LECJIbIM IIOKa3aTcjieM C
HCIIOJIB30BaHHUEM CHpaBOqHOfI I/IH(l)OpMaLII/II/I. BoInoanaTns
JeHCTBUA C quciaMu, 3allMCAaHHBIMM B CTaHAAPTHOM BHIC
(YMHO)I(GHI/Ie, JCJICHUC, BO3BCACHUC B CTGHGHB).

Aareopanyeckne | KBanparHeii TpéxwieH. PasnojkeHne kBaapaTHOro TpéxuicHa | PacmosHaBaTh — KBaJpaTHBIM — TPEXUYJIEH,  YCTaHaBJIMBATb

BbIPasKeHUSI. Ha MHOXHTEIH. BO3MO’KHOCTB €I0 Pa3j0KE€HUsI HA MHOYKUTEIH.

KBaaparnsbrii PackiaabiBaTh Ha MHOKHMTENM KBAJPAaTHBIM TPEXWIEH C

TPéx4ieH HEOTPULATENIbHBIM JAUCKPUMHUHAHTOM IPU HEOOXOJUMOCTH C

(5 9) OIOPOM Ha AJITOPUTM IIpaBUIIA.

Aareopaunyeckue | AnreOpamdeckast ApoOb. [lomycTUMBble 3HaYEHUs IIEPEMEHHBIX, | 3anuchbIBaTh areOpanyeckue Boipaxkenus. HaxoauThb o6nacth

BbIPAKECHUSI. BXOJISIIUX B aredpandeckne BelpaskeHusl. OCHOBHOE CBOWCTBO | OIPEAEICHHS PALIMOHAIBHOTO BBIPAKECHHUS.

Adaredpanyeckasi | anreOpanyeckoit 1poou. CokpaiieHue apooeil. BbINOJHATL YKCIOBBIE MOACTAHOBKA M BBIYMCJIATH 3HAUCHHE

ApoOL CrnoxeHue, BBIYHUTAHUE, YMHOXEHHE u JieJieHre | JpoOu, B TOM YHUCIIE C TIOMOIIBIO KAJIbKYJISATOpA.

(154) anreOpanyeckux japoOeii. IlpeoOpazoBanue BbIpakeHUi, | @oOpMyJIMPOBATH OCHOBHOE CBOMCTBO alreOpandecKoi Ipoou u

coJiepKalux anreopanyeckue Jpoou. NPHUMEHSATH €ro Ui IpeoOpa3oBaHus JpoOei.

BbInoHATL JelicTBUS ¢ aireOpanvyeckuMH JpoOsIMH  TIpH
HEOOXO/JMMOCTH C Hampapjsitomed nomoupio. [IpuMeHsaTh
npeoOpa3oBaHus BBIPAKEHUHN NJis1 pelieHus 3aja4d. Buipaxarh
nepeMeHHble u3 (opmyn (PU3NYECKUX, TEOMETPUUYECKHX,
ONKCHIBAIOIIUX OBITOBBIE CHUTYyallMM) TpU HEOOXOAUMOCTH C
HaIIPaBJIAIOLIEH TOMOILBIO.

YpaBHeHust KBanpatHoe ypaBHeHue. Henonnoe kBagpaTHoe ypaBHeHHE. | Pacmo3HaBaTh KBapaTHBIC YPaBHEHHUS.

U HEPAaBEHCTBA. dopmyna KOpHEH KBaJApAaTHOTO ypaBHEHUs. Teopema Buema. |3anucbiBaTh (OPMYJay KOpHEW KBaJpPaTHOTO YpPaBHEHWS;

KBaaparnsbie Pemennie ypaBHeHUH, cBOAAIIMXCS K KBaApaTHBIM. [IpocTeiiue | pemiaTs KBagpaTHble YPaBHeHUs] — IOJHBIE U HEMOJHBIE (C

YPaBHeHUA JIpOOHO-PALIMOHAIbHBIE YPABHEHHUS. UCIIOJIb30BaHUEM CIIPABOYHON MH(POPMALIUN).

(159) Pemienne TekcTOBBIX 3amay ¢ MOMOILIBIK  KBaAparHbIX |[IpoBoauTh mpocTeiilive  MCCJAEIOBAHUSA  KBaJIpaTHBIX
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YpaBHEHUM.

YpaBHEHUM.

Pemiath ypaBHeHuUs1, CBOSIINECS K KBAJPAaTHBIM, C TOMOUIBIO
npeoOpa3oBaHM U 3aMEHOM MMEPEMEHHON C OIOPOM Ha AITOPUTM
IIpaBuUJIa.

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

Ipumenamo meopemy Buema ol peutenus
3a0a4 (¢ ucnonv3zosanuem oopasya).

Pemats TekcTOBBIE 3agaum anreOpanyeckuM CIOCOOOM:
MEPEeXOIUTh OT CJIOBECHOH (HOPMYIHUPOBKM YCIOBHUS 3aJaud K
aireOpanveckod MoOJENu MYTEM COCTaBJICHHS ypaBHEHHS (Ipu
HEOOXOIUMOCTH C  HaIpaBJSIONIEd TOMOINIbIO);  pellaTh
COCTaBJIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH PE3YJIbTaT.
3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTHSI aIreOpshI.

YpaBHeHust JluHeliHOE ypaBHEHHE C JBYMS NEPEeMEHHBIMH, €ro Tpaduk,| Pacmo3zHaBaTh JHMHEHHbBIC ypaBHCHHS C IBYMS IEPEMEHHBIMHU.
U HepaBeHCTBA. MIPUMEPHI PEIIEHUS YPABHEHUH B LIEJIBIX YUCIIAX. Crpouth rpaduKu JIMHEWHBIX YpPaBHEHHH, B TOM YHCIIE
CucremMsbl Pemienne cucreM JBYX JIMHEHHBIX YpaBHEHUH C JABYMs |HMCHOJIB3Ys UHUGPOBbIe pecypcebl (IIpy HEOOXOJUMOCTH C
YPaBHEHUi NEPEMCHHBIMH. [IpUMeEpBhl  PEIICHHUs CHCTEM HEIMHEHHBIX | ONOPON Ha aITrOPUTM Y4EOHBIX AEHCTBHM).
(13 v) YpPaBHEHUU C IBYMs [IEPEMEHHBIMH. Pazimyare napansenbHble U MEPECEKAOIIMECS MPSIMBIE 110 UX
I'paguueckass  unmmepnpemayus  ypaeuenus ¢  08YMs|ypPaBHEHUSIM.
nepemMeHHbIMU U CUCTEM YPABHEHU C 08YMsl NepeMeHHbLMU. Pemiars cucrembl JAByX JIMHEHHBIX YPaBHEHUW C JBYMs
Pemenue TeKCTOBBIX 3a/1a4 C MOMOILBIO CUCTEM YPABHEHHIA. MEPEMEHHBIMU MOJICTAHOBKOMN U CIIOKEHUEM.
Pemars mpocreiiine cucTeMsl, B KOTOPBIX OJHO U3 YPABHEHUM
HE SBJSIeTCS JTMHEHHBIM IPU HEOOXOIMMOCTH C HampaBJsoLIeit
ITOMOIIBIO.
Ilpugooums  2pagpuueckyro  unmepnpemayur) - peuieHus
VPABHEHUsL ¢ 08YMS NEPEMEHHbIMU U CUCEM VPABHEHUL C 08YM3L
nepemeHHbiMU.
Pemiath TeKCTOBBIE 32/1a4H aITeOpanyecKuM CIIOCOO0OM.
YpaBHeHus UucnoBbie HEPABEHCTBA U UX CBOWCTBA. DopMyIMPOBATH CBOMCTBA YHUCIIOBBIX HEPABEHCTB,

1 HepaBeHCTBA.

HepaseHnctBo ¢ 0HOM nepeMeHHON. JIMHEHbIE HEPABEHCTBA C

WUTIOCTPUPOBATh UX HA KOOPAMHATHOMN MIPSMOM.
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HepaBencrBa OJIHOHN mepeMeHHOW M ux peweHue. CUCTEMBbl JTMHEUHBIX IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/€ PELICHUS 3a/1a4.
(12 v) HEPaBEHCTB C OJHOW IIEPEMEHHOM U UX pELICHUE. Pemiate JMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,
H300pakeHre pelieHus TMHEHHOTO HEPABEHCTBA U X CHUCTEM | U300pakaTh pelIeHne HEPABEHCTBA HA YUCIOBON PSAMOIA.
Ha YUCJIOBOM MPSMOM. Pemiath cucTeMbl IMHEHHBIX HEPABEHCTB, 300pakaTh pelieHue

CHCTEMBI HEPABEHCTB Ha YHCIOBOM MPSIMOI MPH HEOOXOAUMOCTH
C BU3YaJIbHOM OIIOPOM.

DOyHKIHH. [Tonstue ¢ynkuuu. O6IacTb ONMpenesNeHUs] U MHOMXKECTBO Hcnonb3oBath  QYHKIMOHAIBHYIO  TEPMHUHOJIOTHI0 W

OcHOBHBIE 3HaueHu# GpyHknun. CriocoOsl 3a1anus QyHKITUH. CHUMBOJIUKY.

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

(54) rpaduke. HEOOXOAMMOCTH  MCIIOJIb30BaTh  KalbKYJIATOP); COCTABJIATH
Ta0 MBI 3HAYeHUI QYHKITUH.
CTponTh 0 TOYKaM rpadpuku ¢yHKIHA.
OnucepiBaTh CBOICTBAa (QYHKINU HA OCHOBE €€ rpaduuecKoro
IPEJICTaBICHUsT IpU  HEOOXOJUMOCTH C  HalpaBJdroILen
ITOMOIIBO.
Hcnoab3oBaTh  QYHKUMOHAIbHYIO  TEPMHUHOJOTMI0O M
CHMBOJIMKY.
HccaenoBath mpuMepbl IpaduKoOB, OTPAKAIOUIMX peallbHbIe
npoueccel U siBneHus. IlpuBoauTH NpUMepBI IPOLECCOB U
SIBJICHUH C 33JJaHHBIMHM CBOMCTBaMHU.
Hcnonb30BaTh KOMIBIOTEPHbIE POTPAMMBbI ISl TOCTPOCHHUS
rpadukoB QyHKIMI U U3yUYEeHUs] KX CBOWCTB

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

Yucnosble rpadukoB pyHKUINN, OTpasKaOLIUX PEAIbHBIE MPOLIECCHI. paccMaTpUBAEMBIX BEIMUYUH 110 3HAYEHUIO APYTOM.

pynxuun DyHKIUH, OIIMCHIBAIOIINE MPAMYIO u 00paTHy!O | B HECIOXKHBIX CIy4asx BbIpa:KaThb (OpMYJI0i 3aBHCHMOCTH

(9 v) MPONOPLMOHANIbHBIE 3aBUCUMOCTH, UX rpa@uku. ['unepbona. | Mexay BeTHUNHAMM.

Ipadux Gyakuuny = X2
Oynkmuu y = X2,y = X3,y = /x,y = "; epaguueckoe

peuierue YypasHeHuti U CUCeM YPaeHeHUII.

OnuceiBaTh XapakTep H3MEHEHMsI OIHOU
3aBUCUMOCTH OT U3MEHEHUs IPYrou

Pacno3naBarp Buabl wusydaembix ¢yHkiuil. I[lokaspiBaTh
CXeMATH4YEeCKH IIOJIOKEHWE Ha KOOPJIAWHATHOM IUIOCKOCTH

adbukoB KIwid Bua: y = X5, y = X5,
rp YH y y

BCJINMYHUHBI B
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Hcnonb3oBars GQyHKIHOHANBHO-TPadUYECKHE
NpeACTABJICHUS ISl PELICHUS U UCCIICIOBAHUS YPABHEHUHN U
CHUCTEM YpaBHEHU.

I[IpumensTe MudpPoBLIe pecypchl s MOCTPOSHUS TpadUKOB
GbyHKINH.

IToBTOpPEHME
u 00001IeHuE
(6 )

HOBTOpeHI/IC OCHOBHBIX MOHSITHM M METOIOB KYypCOB 7 u8

KJIaccoB, 0000IIeHEe 3HAHUH.

IIpumeHsTH CcHOCOOBI CpPaBHEHUS YMCEJ, BBIYUCIICHUH,
peoOpa3oBaHU BBIPAKESHUM, PEIICHUS] YPABHEHHIA.
OcyumecTBaASTh CAMOKOHTPOJIb BBINOJHAEMbIX JEUCTBUM U
CaMOIIPOBEPKY pe3ysbTaTa BBIYMCICHUHN, MpPeoOpa3oBaHUM,
MOCTPOCHUH.

Pemiate 3agauM M3 peaJibHOM KHU3HHM, TNPHUMEHSATH
MaTeMaTUYeCKUe 3HaHUs [UIsS pelleHus 3aJad M3 JIPyrux
IIPEIMETOB.

Pemath TekcTOBBIC 32]a4H, CPAaBHUBAThH, BBIOMPAThH CIOCOOBI
pelIeHus 3aJauH.

9 kuacc (He menee 102 1)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOe cofepsKaHue

OcHoOBHBIE BU/IbI 1eITEJIbHOCTH 00y4YAKIIHUXCS

4acoB)
Yucaa u PannonaneHble uucna, uppayuonanvHvle uucia, KoHeuuvie u|Pa3BUBaThH MNpeacTaBJIeHUsl O YHCIaX: OT MHOXECTBA
BbIYHUCJICHHS. beckoneuHvle decsimuyHvle opobu. MHnooicecmeo | HaTypabHBIX YUCEI 10 MHOYKECTBA JICHCTBUTEIHHBIX YHCEI.
JleficTBUTEILHBIE | OelicmeumenvhblX — yucen,  Oeticmeumenvhvlie yucia Kak|(O3HAKOMHUTbCH c BO3MO>XHOCTBIO MpeICTaBICHUS
YHCIa beckoneuHvle Oecamuynvle Opobu. BzaumHo 00HO3HAUHOe JEHCTBUTEIILHOTO YUCIIA KaK OECKOHEYHOH IECATUYIHOW IPOOH,
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(9 v) coomeemcmaue Mexcoy MHOMCECMBOM OellCEUMeNbHbIX Yucel | IPUMEHATh  JICCATHYHBIC MPUONMKCHUS pallMOHAIBHBIX W
U MHOJICECMBOM MOYEK KOOPOUHAMHOU NPAMOIU. HUPPALMOHATIBHBIX YNCET.
Cpaenenue  OelicmeumenvHulX — uucen,  apu@memudeckue | 3anucvléams, cpasgrHueamao u ynopaoouueamao
oelicmeusl ¢ 0eucmeumenbHbIMu YUCIamu. Oelicmeumenvhvle YUca.
[TpubnnxEHHOE 3HaUEHUE BEJTMUMHBI, TOYHOCTb IPUOIMKEHUS. | BLINOJIHATB, couyeTas YCTHbIE M IUCHbMECHHBIC TPHUEMBI,
Oxpyrnenue wuucen. [lpukuaka © OIEHKAa pPeE3yJabTaToB|apupMeTnyecKkHe IeHCTBHA C pPANUOHAIBHBIMH YHCIAMU;
BBIYHCIICHUM. HAXOAMUTb 3HAUCHHUs CTENEHEW C LEIbIMM IMOKAa3aTelsIMU U
KOPHEH; BBIYUCJIATH 3HAYCHHS YUCIOBBIX BBIPAKECHUMH.
[Honyyutrs mnpeacTraBjieHHe O 3HAYUMOCTH JEHCTBUTEIIbHBIX
YHCEJI B PAKTUYECKOU IEATEIbHOCTH YEJIOBEKa.
AHAIU3UPOBATh M [1eJaTh BBIBOAbI (10CJIEe COBMECTHOIO
aHaJIM3a) O TOYHOCTU MNPUOJIMKEHHS AEHCTBUTEIBHOIO 4HCIa
MIPU PEILICHUH 3a/1a4.
OKpyrisiTe JEHCTBUTEIBHBIE YKCIA, BBINOJIHATH NMPUKHIAKY
pe3ynbTaTa  BBIYHMCICHHUM, OLEHKY 3HAYEHUHW YHUCIOBBIX
BBIPA)KCHU.
3HaKOMUTHCS C UCTOPUEH PA3BUTHUS MATEMATHKH.
YpaBHenust JInneliHoe ypaBHeHue. Penienre ypaBHEHHM, CBOISAIIUXCS K OcBanBaTh, 3allOMMHATL W NPUMEHATH TIpaduyecKue
U HEPaBEHCTBA. JIMHEHHBIM. MeTObl IIPU PEIICHUH YpaBHEHUM, HEPABEHCTB M UX CHUCTEM
YpaBHenust KBanpatHoe ypaBHeHHe. Pemienne ypaBHEHWH, CBOASIIUXCS |(MPU HEOOXOJUMOCTH C OMOPOM Ha aIrOPUTM  yUeOHBIX
¢ OHOH K KBaJpaTHbIM. bUKBaipaTHbIE ypaBHEHUS. JeNCTBUN).
nepeMeHHOH Ilpumepovr  pewenuss ypasnenuti mpemvei u uemeépmotul | Pacnmo3HaBath 1embie U IpOOHBIE yPaBHEHUSI.
(14 g) cmeneHell pa3nodHceHueM Ha MHONCUMETU. Pemiath JiMHeliHbIe W KBaJpaTHble YPABHEHUsI, YPaBHEHMUS,
Pemenue aqpoOHO-paninoHaTBHBIX YPaBHEHHH. CBOJSIIMECS K HHM, TMPOCTEeHINE APOOHO-pAIlMOHATBLHBIC
Pemenne TekCTOBBIX 3a1a4 alreOpandeckKiuM METOIOM. YpaBHEHUS.
IIpennaraTs BO3MOXXHBIE CIIOCOOBI PEIICHUS TEKCTOBBIX 3aad,
o0cyk1aTb MX H pemIaTb TEKCTOBbIE 3aJaydl pa3HbIMU
crocobamu.
3HAKOMMTBCS ¢ HCTOPHEH PA3BUTHS MATEMATHKN
YpaBHenust JluneitHoe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €ro rpa@uk. | (OcBauBaTh M MPUMEHSITh PUEMBI PEIICHUS CUCTEMBI JIBYX

1 HepaBeHCTBA.

CucremMa IByX JTMHEWHBIX YPAaBHEHUN C JBYMsI IEPEMEHHBIMU U

JUHEHHBIX YpaBHEHUH C ABYMS NEPEMEHHBIMH U CHCTEMBI ABYX
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Cucrembl eé peuieHue. Pemenue cucrteM IByX ypaBHEHMi, OJHO U3 YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHHE HE SIBJISCTCS JTMHEHHBIM
YPaBHEeHU KOTOPBIX JINHEMHOE, a IPyro€ — BTOPOU CTEICHH. (o BU3yaJIbHOM omope).
(14 ) I'paduueckas MHTEpIIpeTALUs CUCTEMBl YPAaBHEHUH C IBYMs Hcnonb3oBath (QyHKIMOHAIBHO-TpadUUYEeCKUe MpEACTaBICHUS
[IEPEMEHHBIMMU. JUIS. pellIeHUs1 M UCCJIeI0BAHNSA YPABHEHUN U CUCTEM.
Pemennie TeKCTOBBIX 3a7a4 aJlreOpandeckiuM CIIOCOOOM. AHaJIM3MPOBATh TEKCTHI 33124, peliaTh UX alreOpandyeckum
CHOCO0OM: MePeX0uTh OT CIOBECHOH (HOPMYTUPOBKU YCIOBHS
3aJjauM K aredpanvyeckor Mojeau MyTEM COCTABICHUS CUCTEMbI
YPAaBHEHUN; pelaTh COCTABICHHYIO CHCTEMY YpPaBHEHWIA,
HHTEPIPETHPOBATH PE3YJIbTAT.
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHS MAaTEMaTUKU
YpaBHeHnus HucnoBsle HEPABEHCTBA U UX CBOWCTBA. Yuratrh, 3anuchbiBaTh, IOHUMATh, HWHTEPIPETHPOBATH
U HEPaBEHCTBA. JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX PEIICHHUE. |HEPaBEHCTBA; UCIIOJIb30BaTh CUMBOIIMKY U TEPMUHOJIOTHIO.
HepaBencrBa CucreMbl JTMHEWHBIX HEPABEHCTB C OJHOW NMEPEMEHHON U UX | BBIMOHATH npeoOpa3oBaHUsl HEPABEHCTB, HCIOJIb30BATH IS
(16 1) pelenue. peoOpa3oBaHus CBOMCTBA UNCIOBBIX HEPABEHCTB.
KBaapaTHble HEPaBEHCTBA U UX PEIICHUE. Pacno3HaBath JIMHEHbBIE U KBAJIpaTHbIE HEPABEHCTBA.
I'paduyeckass  uHTEprpeTanyss HEpPaBEHCTB U cucreM |Pemiath  JuHEHHBIE HEpPaBEHCTBA, CHCTEMBI  JIMHEHHBIX
HEPaBEHCTB C JBYMs IIEPEMEHHBIMU. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIIUX KBAIPaTHOE
HEPaBEHCTBO, U PELIaTh UX; 00CYKAATh IIOJYYCHHBIEC PEIICHUS.
M300paxkaTh pelieHne HEPAaBEHCTBA U CUCTEMbI HEPABEHCTB Ha
YUCJIOBOM TPSMOW, 3alMCbIBATH PEIICHUE C IOMOUIBIO
CHUMBOIJIOB.
Pematb kBajpaTHbIE HEpaBEHCTBA, UCIONb3Yys I'paduyecKkue
IIPEICTABIICHHUS.
OcBauBaTh W NPHUMEHATb HEPABEHCTBA P PEILICHUU
Pa3IMYHBIX 33/1a4, B TOM YHUCJIE MPAKTUKO-OPUEHTUPOBAHHBIX.
DyHKIUN KBangpatnunas ¢ynkuus, e€ rpadux u cpoiictBa. [lapabona, | Pacmo3HaBaTh BUIBI M3y4aeMbIX (YHKINH; HILTIOCTPHPOBATH
(16 v) KOOPJIMHATHI BEPIIMHBI IapadoIIbl, 0Cb CHMMETPHH 11apadobl. |CXeMaTHYeCKH, OOBSICHATh PACIOJIOXKCHUE HAa KOOPIUHATHOM

CreneHHble QYHKIIMU C HATYPAJILHBIMH IOKA3aTeIsIMU 2 U 3, UX
rpaduku 1 CBOMCTBA.
I'paduku pysxumit: y =kx,y = kx + b,,y = ax?,y = ax®y

:\/x_,y :k;

IockocTu rpadukoB GpyHkiwmid Buna:y = kx,y = kx + b,,y =

ax?, y = ax,

Y = VX, Y = — B 3aBHCHMOCTH OT 3Ha4€HUH KOOI(PDHUIMEHTOB;
X

OIHUCHIBATL UX CBOMCTBA.
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Pacno3naBaTth kBajipaTHUHYyIO (QYHKIUIO IO (hopMyIIe.
I[IpuBoauTHL NpPHUMEPbl KBAAPATUYHBIX 3aBHCUMOCTCH U3
peanbHOM KU3HHU, (PU3HKH, TEOMETPHH.

BeisiBasiTh 1 00001maTh 0COOCHHOCTH TpaduKa KBaJIpaTUIHOU
byakmmm y = ax? + bx + C (Ipu HEOOXOOUMOCTH C
HAIPAaBJIAIOIIEH TOMOIIBIO).

CTponTthb 1 H300paKaATh CXeMaTHYeCKHU rpaQUK KBaJpaTHUIHbIX
(ynkmmii, 3ananEBIX popMymamu Bugay = ax’,y = ax? + q, Y
= ax + p)>, y = ax® + bx + ¢ (mpu HEOOXOAUMOCTH C
BU3YaJIbHOU OMOPOH).

AHAJIM3MPOBATH U NIPUMEHSATH CBOMCTBA U3YUYEHHBIX (PYHKIIHI
JUIST UX TOCTPOCHMS, B TOM YHCIE C TOMOIIbIO IU(POBHIX
peCypcoB.

YuciaoBble
MOCJIE0BATEIBHOC
TH

(15 9)

[ToHsiTHE UM CIIOBOM NOCIIENOBATEIHHOCTH.

3amaHue MOCIeN0BAaTeIbHOCTH PEKYPPEeHTHOU (opMyloil u
dbopmyI0ii N-TO YIIeHa.

Apudmernueckas u reoMmeTpudeckas nporpeccun. Popmyisl N-
ro wieHa apu(pMeTHYecKol M TeOMETPUYECKOW MpOorpeccui,
CYMMBI IIEPBBIX N YJIECHOB.

H3o0bpadicenue unenos apugmemuueckol u 2eoMempuyecKo
npozpecculi moyKamu Ha KOOPOUHAMHOU NIOCKOCTU.
Jlunetinwiii u IKCNOHEHYUAILHBLU POC.

Cnoorcuvie npoyenmai.

OcBauBaTh M NPUMEHSATH WHJIEKCHbIE 0003HAYEHUS, CTPOUTH
peueBble BbICKA3bIBAHUSI C UCIOJIH30BAHUEM TEPMUHOJIOTHH,
CBSI3aHHOM C TIOHSITHEM MOCJIEA0BATEIILHOCTH.

AHaaM3upoBaTh popMyIiTy N-ro ujeHa MNocaea0BaTeIbHOCTH UITH

PEKYPPEHTHYIO bopmyny " BBIYHCJIATH YJIEHBI
MOCNE0BATENbHOCTEN,  3aJaHHBIX  ATUMH  (hopMmyrnamH.
YcranasiauBatb 3aKOHOMEPHOCTh B IIOCTPOECHUHU

IIOCJIEIOBATEIIbHOCTH, €CJIM BBIIHMCAHbl NEPBBIE HECKOJIBKO €€
YJICHOB.

PacnozHaBatp  apupMETHUECKYI0 U TE€OMETPUYECKYIO
IIPOTPECCUU NPH Pa3HBIX CIIOCO0AX 3aaHMs.

Pemars 3amaun ¢ wucnonb3oBaHueM (opMyn N-ro wieHa
apu(pMETHYeCKOH U TE€OMETPHUUECKOW IPOrPEecCHil, CYyMMBI
MEePBBIX N YIEHOB C OMOPON Ha CIIPABOYHYIO MH(POPMAIHIO.
H3zobparcamy  unenvl  nociredoeamenvHoCmu  MOUKAMU — HA
KOOPOUHAMHOU NIIOCKOCMU.

PaccmaTpuBarhs NpuMepbl NPOLECCOB U ABJIECHUN U3 pealbHOU
KHU3HH, WUIIOCTPUPYIOLIME HU3MEHEHHEe B apupMeTHUecKon
IPOTrPeECCUU, B TEOMETPUUECKOIN MPOrPECCUH; U300pajicams
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coomeemcmayiowue 3a8UCUMOCU cpaguyecku.

Pemiate mpocreiimme 3ajayd, CBS3aHHBIE C YHCIOBBIMH
MOCJICZIOBATENBHOCTSIMA, B TOM YHCIIE 3aJaddl M3 pPeaJbHON
KU3HK € HCIONB30BaHMEM  HU(POBBIX  TEXHOJIOTHH
(37EKTPOHHBIX Ta0NUI, TPahUIECKOTO KAIBKYIIATOPA U T.I1.).
Pewams 3a0auu Ha crodicHvle NPoyeHmsl, 8 MOM 4ucie 3a0ayu
U3 peanvHoOU NPAKMUKY (C UCNONb308AHUEM KATbKYIAAMOPA).
3HAKOMUTHCS C UCTOPHUEH Pa3BUTHS MATEMATHKH.

IToBTOpEHUE,
00001IEHME,

CucTeMaTu3anusa

3Hanm“41

(18 u)

Yucina M BbIYMCICHMA (3alUCbh, CpaBHEHHUE, JEHCTBUS C
JEHCTBUTENbHBIMU YKCIAMM, YHUCIIOBas MpsiMas; MPOLEHTHI,
OTHOLIEHHUSI, IPOIOPLIUH; OKPYIJIEHUE, IPUOINKEHHE, OLIEHKA;
pelleHre TEKCTOBBIX 3a/1a4 apU(PMETHUECKUM CIIOCOO0M).

Auaredpanvyeckue BBIPasKeHHU S (mpeoOpa3oBaHue
areOpanyecKux BbIpaKEHUH, JONYCTUMbIE 3HAYCHHUS).
@®yHKuMU (IIOCTPOEHHE, CBOWCTBA M3YUEHHBIX (PYHKIIMI;
rpaduyeckoe peleHre ypaBHeHUH U UX CUCTEM).

OnepupoBarb NOHATHAMM. MHOXECTBO, IIOJAMHOXKECTBO,
oTepanuy HaJl MHOXXECTBAMH; MCIOJIB30BaTh rpaduyeckoe
IIPEJICTaBICHUE MHOXKECTB JJIs1 OIIMCaHMS PEATIbHBIX IIPOLIECCOB U
SBJICHUH, IPU PELICHUU 3a/1a4 U3 APYTUX Y4eOHBIX IPEIMETOB.
AKTyaJIN3MpOBaTh TEPMHHOJIOTHIO M OCHOBHBIE /I CTBHS,
CBSI3aHHbIE C YUCJIAMM. HATYPAIBHOE YUCIIO, IPOCTOE U
COCTAaBHOE YHCJIA, JEIMMOCTb HATypaJIbHBIX UUCEIl, IPU3HAKU
JIEIMMOCTH, 1IeJI0€ YMCIIO0, MOJYJIb YUCIIa, OOBIKHOBEHHAs U
JecaTU4Has ApoOH, CTAaHJAPTHBINA BUJ YMCIa, apuPpMETHIECKUN
KBaJPaTHBIN KOPEHb.
BbINOJHATH JeHCTBUS, CPABHMBATH M YIIOPSAAOYMBATD YNCIIA,
MIPEACTABISATh YWCIA HA KOOPAWMHATHOM IpPSMOM, OKpPYIJIATH
YUCJIA; BBINOJHATH NPUKHAKY M OLEHKY pe3yibTara
BBIYMCIICHH.
Pemath TexkcroBblie 3a1a4M apuGMETHIECKUM CIIOCOOOM.
Pemath npakTu4eckue 3aJa4u, COAEpKaIINue MPOLEHTHI, J0JIH,
4acTH, BBIPAXKAIOIIUE 3aBUCUMOCTU: CKOPOCTb — BpEMS —
paccrosiHue, I1leHa — KOJUYECTBO — CTOMMOCTh, OOBEM
paboTbl — BpemMsi — MPOU3BOJUTEIBHOCTD TPYAA.
Pa30uparthb peanbHble )KU3HEHHBIE CUTYyallud, (P)OPMYITHPOBATH
UX Ha $S3bIKE MaTeMaTHK{, HAXOAMUThb pEIIeHHE, MPUMEHSS
MaTeMaTUYECKUH annapar, HHTEePIpPeTHPOBATh PE3yibTaT
OnepupoBarb NOHATHSIMHU. CTENEHb C IIEJIBIM IOKa3aTelEM,
apru(METHYECKU KBaJAPAaTHBIH KOPEHb, MHOTOYJIEH,
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anredpandeckas ApoOb, TOXKIECTBO.

BbINOHATL OCHOBHBIC [JCHCTBHUSA. BBIIOIHATH PAcdETHl 110
dbopmynaMm, mpeoOpa3oBLIBATH IENbIE, JPOOHO-pAIlMOHATILHBIC
BBIDQKEHUS M BBIPAKEHHS C KOPHSMH, pPEAIM30BBIBATH
pa3joKeHUe MHOrouYjeHa Ha MHOXUTEIHM, B TOM 4YHUCIE C
UCTOJIb30BaHUEM (OpPMYNT pPAa3HOCTH KBAJIpaToOB M KBajpara
CyMMBI U Pa3HOCTH (C OMOpPOM Ha CIPaBOYHYIO MH(OPMALIUIO);
HAXOJUTh JIONMYCTUMBIC 3HAYECHUS TEPEMEHHBIX IS JPOOHO-
paloHaIbHBIX BBIPAXKEHUH, KOPHEH.

MopaeaupoBaTh ¢ MOMOIIBIO (OPMYIT pealbHbIE MPOLECCH H
SIBTICHHUSL.

OnepupoBath noHATUAMM: GYHKIMS, rpaduk QyHKUINUU, HYIH
GyHKIIUM, TPOMEXKYTKH  3HAKOMOCTOSHCTBA, IMPOMEXKYTKH
BO3pacTaHus, yObIBaHUS, HAHOOJIbIIIEE U HAUMEHbIIIEE 3HAYCHUS
(GyHKIHIH.

AHaJIM3MPOBATH, CPABHUBATD, 00CY K/IaTh CBOICTBA (PyHKIIHIA,
CTPOUTH UX TpapUKH.

OnepupoBaTh MNOHATHSIMHU. TIpPsIMas TPOMOPIIHOHAIEHOCTS,
oOpaTHass  TPOMOPIUOHAIBHOCTh,  JIMHEHHAas  (YHKIHA,
KBaJpaTH4Has GyHKLUs, napaboia, runepooa.

Hcnoab30BaTh rpadpuKu 1715 OTIPEIIICHNUS CBOMCTB, MPOIECCOB
M 3aBUCUMOCTEH, Ui pemeHus 3aJad M3 JPYTHX y4eOHBIX
NPEMETOB M PEATbHOW KHU3HH, MOAEJIUPOBATH C TIOMOIIBIO
rpaMKOB peajbHbIe MPOLECCHI U SBICHHUS.

Boipa:kath ¢opMyJIaMH 3aBHCUMOCTH MEX/Ty BEJTHUYNHAMH.

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

7 kiaacc (He MeHee 68 u)

Ha3zBpanue
pasnesia (TeMbl)

OcHoBHOe cofepKaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4YAKIIHUXCS
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Kypca (4ucjio

4ac0B)
Ipocreiimmue [Ipocreiimue reomeTpuyecKkue 0OBEKThI: TOUKH, MIPSMbIE, Iy4d | POPMYJIHPOBATH OCHOBHBIC TTOHSITHS U ONPEICTICHUS.
reoMeTpuyYecKne |¥ YIibl, MHOTOYTOJIBHUK, JIOMAHAS. Pacno3dHaBaTh  HM3y4YeHHBIE  TE€OMETpUYECKUE  (QUTYpHI,
durypsi CMEXHBIC U BEPTUKAILHBIC YTJIbL. onmpeneNATh WX B3aUMHOE PACIOJOKEHUE, BBIMOJIHITH
H UX CBOMCTBA. PaboTa c mpocTelmmmMu 4epTexamu. YepTEXK 1O YCIOBHIO 3aJlayd (C MCIOJIb30BAHUEM CMBICIOBOM
HN3mepenue W3mepeHne JIMHEWHBIX W YIJIOBBIX BEIWYHMH, BBIYHCICHHE |OMOPHI: HABOJSIIME BOIMPOCH W/WIM aTOPUTMA Y4EOHBIX
reOMeTPHYECKHX | OTPE3KOB U YIJIOB. JeNCTBUN).
BeJIHMYNH [lepumerp wu  miowaab  ¢uryp, cocraBieHHbIX  u3|IIpoBoaMTH MpocTeiiiiye NOCTPOSHUS ¢ TOMOIIBIO ITUPKYIIS U
(14 4) IIPSAIMOYTOJIBHUKOB. JIMHEHKH.
N3MepsATH IMHEHHBIC U YTJIOBBIC BETMUYNHBI TCOMETPUUYSCKUX U
MPaKTUYECKUX OOBEKTOB.
OnpenenssiTb «Ha TIa3» pa3Mepbl PEATbHBIX OOBCKTOB,
MPOBOUTH TPYOYIO OIICHKY UX Pa3MEPOB.
Pemiath 3a1aun Ha BBIYMCIICHHUE JUTHH OTPE3KOB W BEIUYHH
YTJIOB.
Pemath 3a/1aun Ha B3aUMHOE PACTIONIOKEHUE TE€OMETPUICCKUX
¢uryp.
IIpoBoauTh KIacCUPUKALUIO YTTIOB, BBIYMCAATH JTUHEHHBIC U
VIJIOBBIC BEIUYHMHBI, MPOBOJAUTH HECJI0KHbIE HEOOXOIUMBIC
JTIOKA3aTeIbHBIC PACCYKICHHS.
3HAKOMUTBHCS C UICTOPHUEH pa3BUTHA reOMeTPHUH.
TpeyroabHUKH [TonsiTie O  paBHBIX TPEYrOJbHHKAaX ¥  NepBUYHBIC | Pacmo3HaBaTh maphl pPaBHBIX TPEYrOJHHUKOB HAa TOTOBBIX
(22 9) MPEJICTAaBICHUS] O PaBHBIX (KOHTPYIHTHBIX) (urypax. Tpu |depTexkax (c ykazaHHUEM MPHU3HAKOB) MPH HEOOXOIUMOCTU C

IIPU3HAKa PaBEHCTBA TPEYTOJILHUKOB.
[Ipu3sHakn paBeHCTBA  NPSAMOYTOJBHBIX  TPEYTrOJIBHUKOB.
CBolicTBO MeIMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOEpEeHHBIE U pABHOCTOPOHHME TPEYroJdbHUKU. [Ipr3Haku
U CBOICTBA paBHOOEAPEHHOIO TPEYTrOJIbHUKA.

[TpoTuB GONbBIIEH CTOPOHBI TPEYroJbHHUKA JIEKHUT OOJBIINI

yTOJL

BU3YyaJIbHOU OIIOPOH.

BeiBoouTh  cineactBus  (PaBEHCTB  COOTBETCTBYIOLIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.

®opMyIMpOBATH OIIpeIeNIEHUS: OCTPOYTOJIBHOTO,
TYNOYTOJILHOTO, IPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OMCCEKTPHUCHI, BBICOTHI,
MEAMaHbl TPEYroJIbHUKA; CEPEAMHHOIO IMEpHEHAMKYIsIpa
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[Ipocreiiline HepaBeHCTBa B TeoMeTpuu. Hepasencmeo
mpeyeonvhuka. Hepasencmeo nomanotl.
[IpssMOYTOJIBHBIH TPEYTrOJBHHUK C yriioM B 30°.

HepBBIG IMOHATHA O JOKA3aTCIILCTBAX B TCOMCTPHUU.

OTpe3Ka; MepuMeTpa TPEYroJbHUKA TNPH HEOOXOIMMOCTH C
OIIOPOI HA AITOPUTM ITPABHIIA.

@®opmyaHpoBaTh CBOWCTBA M NPU3HAKU PABHOOEIPEHHOIO
TPEyroJIbHUKA.

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

IIpumensTs IIPU3HAKU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYroJbHUKOB B 3a/ayax (C MCIOJIb30BAaHUEM CMBICIOBOM
OTIOpPBI: HABOISIIME BOMPOCH W/WIM QITOPHUTMA Y4eOHBIX
JIEHCTBHI).

Hcnonb3oBath 1UPpPOBBIE pPECYpPCHI
CBOICTB U3y4YaeMbIX QUIYP.
3HAKOMUTBCS C HCTOPUEH PA3BUTHUS TEOMETPHH.

JId  HCCICI0BaAaHUA

IMapanieabHbIe
npsimMble, CcyMMa
yIJIOB

[TapamnensHbple mpsMble, ux cBoWcTBa. Hakpect nexamue,
COOTBETCTBEHHBIE M OJJHOCTOPOHHME YIJIbl (0Opa3oBaHHBIE IPU
NepeceYeHNH MapaljIesIbHbIX MPSIMBIX CEKYIIEH).

@opmyHMpoBaThL MOHATHE  IapaJJICNIbHBIX
HAXOAUTh [IPAKTUYECKHUE IPUMEPBHI.
M3y4yaThb cBoiicTBa yrioB, 0Opa30oBaHHBIX MpPHU MEpPECEUCHUU

IPsAMBIX,

TPeYroJbHUKA [TpusHak  nDapauIeIbHOCTH  NPSAMBIX  YEPE3  PABEHCTBO | MApaJUIEIbHBIX NMPSAMBIX CEKYIIEH
(14 4) PACCTOSIHUN OT TOYEK OJHOM MPSMOM 10 BTOPOU IPAMOM. IIposoauTs nao0ka3zarenbcTBa. POpPMYJIHMpPOBATHL TeopemMy
CymMmMa yriioB TpeyroJlbHUKa 1 MHOTOYTOJIbHUKA. NapaJuUIEIbHOCTA  JBYX IPSMBIX C IOMOIIBIO  YIJIOB,
Bueunue yriel TpeyrojibHUKa 00pa3oBaHHBIX NPHU MEPECEUEHUU OSTUX MPSAMBIX TPEThel
IPSAMOM.
BbruncasiTe cyMMy yIJIOB TPEYTrOJIbHUKA M MHOTOYTOJIBHUKA.
Haxoauth uucinoBble 1 OyKBEHHbIE 3HAUYEHUs YIJIOB B
reOMETPUUYECKUX 3a/1a4axX C UCIIOJIb30BAHUEM TEOPEM O CyMME
YIJI0B TPEYTOJIbHUKA U MHOTOYTOJIbHHKA.
3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHS TEOMETPUH.
OxkpyxHOCTH OKpy’KHOCTb, XOpJIbl U TUAMETPHI, UX cBoiicTBa. KacarenbHas k| @opMyJMpoOBaThL  OMNpeJeJeHusl:  OKPYXXHOCTH, XOpJBI,
U KpYT. OKpYKHOCTH. OKpYXXHOCTb, BIIMCaHHas B yrou. [lonamue o|nuaMeTrpa W KacaTelbHOM K OKpyxHOocTH. M3yuaTrh wux
T'eomerpuueckue |['MT, npumenenue 6 3aoauax. buccekmpuca u cepeOunHbili| CBOMCTBA, NPU3HAKH, CTPOUTDH YSPTEKH.
NOCTPOEHHUS NePReHOUKYIAP KaK 2e0MempuiecKue Mecma mouex. HccnenoBathb, B TOM 4KCIIE HCMOJB3YSl HH(PPOBbIE PECYPCHI:
(14 9) OKpyXHOCTb, OMHCAHHAsI OKOJIO TPEYrojbHUKA. BriucaHHas B |OKPYKHOCTb, BIMCAHHYIO B YIOJI; LEHTP OKPYKHOCTH,
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TPEYTrOJIbHUK OKPYKHOCTb.
Ilpocmetiwue 3a0auu na nocmpoeHue.

BIIMCAHHOM B YTOJI; PABEHCTBO OTPE3KOB KaCaTEIbHBIX
Hcnonvzoeamv memoo I'MT ona doxazamenvcmea meopem 0
nepeceuenuy OUCCEKMPUC Yello8 MPeY2ONbHUKA U CepeOUHHbIX
NEepneHOUKyIApo8 K CMOPOHAM MPEY2ONbHUKA C HOMOUBIO
I'MT.

OBiageBartb NOHATHSIMH  BIMCAHHOM M ONMCAHHOM
OKPY>KHOCTEH  TpEyrojbHUKAa, HaXOAMTh IEHTPbl 3THUX
OKPY’KHOCTEH C OIIOPOX HA aJITOPUTM IPABUIIA.

Pemats OCHOBHbBIE 3aJa4d HA INOCTPOEHHE: yIJia, PaBHOIO
JTAHHOMY; CEpEAMHHOI0 MEpPHEHAMKYISpa AAaHHOIO OTpPE3Ka;
IpsAMOM,  NPOXOIAIIEH  4epe3  JAaHHYI  TOYKY U
MEPIEeHIUKYIAPHON TaHHOW MPsIMON; OMCCEKTPUCHI JAHHOTO
yrjia; TPEYrojbHUKOB [0 pA3JIUYHBIM 3JEMEHTaM IpU
HEO0OXOMMOCTH C HAIIPABJIAIOIIEH TOMOIIIBIO.

3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHS [EOMETPUH.

IHoBTOpEHME,
00001IeHNE
3HAHMI

(49)

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

Pemathb 3aJla4i Ha IOBTOPCHHUC, HIIIIOCTPHPYIOMIUC CBA3U
MCKAY pa3IMYHBIMHA YaCTsAMHA KypcCa.

8 ku1acc (He MeHee 68 u)

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

OcHoBHOe coepxkaHue

OcHoOBHBIE BU/IbI 1eITEJIbHOCTH 00Y4YAKIIHUXCS

YeTpIpEXyroJibHUK
U

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

napajuieorpaMmMoB  (MIPSIMOYTOJIBHUK, POMO, KBajapar),

N300pakaTh M HAXOAUTH Ha YEPTEKAX YETHIPEXYTOJIbHUKU
pa3sHbIX BUJOB U MX 3JIEMEHTHI.
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(12 9)

npu3HaKku 1 cBoiictBa. Tpanenus. PaBHOOOKast U IpsAMOYTOJIbHAS
Tpaneuuu.
Yoeoenue meouanwi. Llenmpanvnas cummempust

®opmMyIMpOBaTH onpe/eJIeHus: napajuiesiorpaMmma,
NpSMOYTOJIbHUKA, poMmOa, KBajpaTa, Tpaneluu, paBHOOOKOM
Tparnenuu, NpMOYTroJIbHOM TpaneluH.

Hcnonb3oBaTh MNpH pelieHMH MNPOCTEHIINX  3aga4
IIPU3HAKW U CBOMCTBA: NapajuleIorpaMma, MpsiMOYTOJIbHUKA,
pomba, KBajpaTa, TpameluH, pPaBHOOOKOW TpameruH,
IPSMOYTOJIBHOM Tparnenuu.

IIpuMeHAT, MeTOJd YIBOCHUS MeEAMaHbl TPEYrOJIbHUKA C
OIOPOI Ha AITOPUTM ITPABHIIA.
Hcnonb3oBath 1H(ppOBBIE peCypeh
CBOWCTB M3y4aeMbIX QUTYp.
3HaKOMUTbBCA C UCTOPHEN Pa3BUTHA IreOMeTPHM.

JJI1 UCCIICAOBaHMUA

Teopema PaJieca
U TeopeMa o
NPONOPLUOHAIIBH
bIX OTpe3KaXx,
no00HbIE
TPeYroJbHUKH
(15 v)

Teopema Paneca u meopema o nponOPYUOHAILHBIX OMPEIKAX.
Cpenssist tuHUs TpeyrojbHUKa. Tpamnenus, €€ cpeaHsist JUHUS.
Ilponopyuonanvruvie  ompesku, NOCMpoOeHUe  4emeeépmozo
NPONOPYUOHATLHO20 OMpe3Ka.

Ceoticmea yenmpa macc 8 mpeyeoibHuKe.
IlooobHble  mpeyzonvHuKU. Tpu  npusnaka
mpey201bHuxos. IlpakTnueckoe npuMeHEeHue.

nooodbus

IIpoBoaMTH MOCTPOEHHS C OMOLIBIO HUPKYJIA U JINHEUKH C
ucronb3oBaHue  TeopeMmbl  dajmeca U TEOpEMBI O
IIPONOPLUOHAIBHBIX ~ OTPE3KaX, CTPOMTH  YETBEPTHIN
IIPONOPLUMOHAIBHBIA OTPE30K C ONOPOM Ha 3PUTEIBHYIO
HarJIsJHOCTb.

Haxoauth no/100HbIE TPEYTOJBHUKH HAa TOTOBBIX YepTeXkax ¢
yKa3aHHUEM COOTBETCTBYIOIIMX MPU3HAKOB MOJN00US MpH
HE00XOIMMOCTH C BU3YaJIbHOM OMOPOii.

Pemats 3agaum Ha NOJOOHBIE TPEYrOJIBHUKH C MOMOIIBIO
CaMOCTOSATEIIBHOIO ITOCTPOCHUS YEPTEKEH U HaXOXKICHUs
NOJOOHBIX  TPEYrOJBHUKOB  TNPH  HEOOXOAMMOCTH  C
HaITpaBJISAOIIEH TOMOIIIBIO.

IIpoBoauTh 10Ka3aTEJBCTBA C UCIOJB30BAaHUEM MPHU3HAKOB
MoA00MsT HECIOKHBIX T€OMETPUUYECKHX 3aJlad C OTMOpOil Ha
aJITOPUTM y4eOHBIX JIEHCTBUMA.

IlpuMeHATp  NOJNyYEHHBIE  3HAHUS  IPU  PEHICHUU
F€OMETPUUYECKUX U MPAKTUYECKUX 3a7a4 IPU HEOOXOIMMOCTH
C HaIpaBJISIIOMIEN TOMOIIBIO.

3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS FEOMETPUH.
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IInomane.
Haxoxxnenue
IJIomaaen
TPeyroJibHUKOB

U MHOT'OYT0JIbHBIX
¢uryp. ILnomanu
nmoA00HbIX Gpuryp
(14 v)

[TonsiTrie 06 00IIEH TEeOpUU TUTOIIAIH.

@opmynbel AN TUIOMIATU TPEYrOJbHUKA, IMapajuiesorpaMmma.
Omuowenue niowadel mpeyeoibHUKO8 C 0OWUM OCHOBAHUEM
unu odowetl 8bLCOMOIl.

Buviuucnenue nnowadeti crnoocuvix gueyp uepes pazbuenue Ha
yacmu u docmpoetue.

[Tnomanu ¢puryp Ha KiIeT4aTon Oymare.

[Tnomanu nonobusix Guryp. Beraucnenue mmomanei. 3agadn ¢
NPaKTUYECKUM COJIEpXKaHueM. Peuwenue 3a0au ¢ nomoubio
Memooa 8CnoMo2ameibHoU Niouaou.

OB.]'Ia)IeBaTB NEPBUYHBIMU TPEACTABJICHUSAMU 00 061_1_16171

Teopuu IIomwaa (Mepel), ¢GOpMYJIHPOBATH CBOWCTBA
IUIOINA/M, BBIACHATh UX HAIJIAAHBINA CMBICI.

[Tpumensats  ¢opMmynbl  IUIOMIAAM  HapajlIesIorpaMMa,
TPEYrojbHUKA, Tpamelud C OINOpPOH Ha CIPABOYHYIO
nHpopManuro.

IIpumensTs (bopMmyIbI IUIOIIAH BBIITYKJIOTO

YeTBIPEXYTOJbHUKA YEPE3 JIUAaroHaIu U YroJl MEKIy HUMU C
OIIOPOi1 Ha CIIPaBOYHYIO MUH(POPMALIUIO.

Haxoauth 1uomaan ¢uryp, n300pakEHHBIX Ha KJIETYATOU
Oymare, HCII0JIb30BaTh Pa30MEHUE HA YACTHU U JOCTPOCHHUE.
Pa30ouparh npuMepsl UCIOIb30BaHUSA BCIIOMOTaTEIbHON
IUIOLIAIN I PELLIEHUS TEOMETPUYECKUX 3a/1ad.

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

BoruncasTe 1011 pa3inuHbIX MHOTOYTOJIBHBIX QUTYP.
Pemate 32124 Ha IUTOIIA/b C PAKTUYECKUM COAECPKAHUEM
IIOCJIE COBMECTHOT'O aHAIN3A.

Teopema
IIudgaropa u
HaYyaja
TPUTOHOMETPUH
(10 v)

Teopema Ilucdaropa, e€ noka3zaTenbCTBO M HpPHUMEHEHHE.
O6parnas Teopema [udaropa.

OmnpeneneHue TPUTOHOMETPUYECKUX (DYHKIMI ocTporo yria,
TPUTOHOMETPHYECKHE  COOTHOWICHHWSI B  MPSIMOYTOJIHHOM
TpeyrojabHuKe. OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO.
CooTHOIIEHNST ~ MEXKAY CTOPOHAMH B  TIPSMOYTOJBHBIX
TpeyrojipHUKax ¢ yriamu B 45° u 45°; 30° u 60°.

®opmynupoBate Teopemy Iludaropa, mcmoab3zoBaTh e B
[IPAKTUYECKUX BBIYUCICHUSAX.

Brnagets NOHATUSMH TPUTOHOMETPUUYECKUX (PYHKIIUNA OCTPOTO
yIJia, NPOBEePATh UX KOPPEKTHOCT.

BbiBOOIMTL  TPUTOHOMETPUYECKHME  COOTHOLIEHUS B
IPSIMOYTOJIBHOM TPEYIOJbHUKE C ONOPOM Ha CIPaBOYHYIO
HH(pOpMAaLIHIO.

HccnenoBarh  COOTHOUIEHHS  MEXIy  CTOPOHAMH B

MIPSIMOYTOJIBHBIX TPEYrOJIbHUKAX C yriaamu B 45° u 45°; 30° n
60° ¢ HanpaBIAONIIEH TOMOMIBIO.

Ucnonb3oBars  Qopmynsl  NpuBefeHHs U
TPUTOHOMETPHYECKOE TOXKAECTBO JIJIs1 HAX0KICHUS
COOTHOIIEHUH MeXJy TPUTOHOMETPUYECKUMHU (QYHKIMIMHU
pa3IMYHBIX OCTPBIX YIVIOB C ONOPOH Ha CIPaBOYHYIO

OCHOBHO€
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UH(OPMALIHIO.

IIpumeHSITH MOJTYYCHHbIC 3HAHUS U YMEHHs MPU PELICHUU
MPAKTUYECKUX 3a1ad (Mpu HEOoOXOJUMOCTHU C OMNOpOW Ha
JITOPUTM IIpaBUIIA).

3HAKOMUTBLCS C MCTOPHUEI Pa3BUTUSI TEOMETPUH.

Yriabl B Brincansble U LeHTpalbHBIE YIUIbI, YOI MEXAY KacarenbHOH U | POpPpMYJHPOBATHL OCHOBHBIE OIPE/AEICHUS, CBSI3aHHBIE C

OKPY’KHOCTH. XOpHoi. yIJ1aMu B Kpyre (BIUCAHHBIM yroj, HEHTPaJIbHBINA YTou).

Bnncannble VYTIibl MEXIY XOpAaMU U CEKYLIUMH. HaxoauTh BnMCaHHbBIE YIJIbI, ONMUPAIOLIUECS HA OJIHY IYTY,

U ONHCAHHbIE Brivcannbple ¥ ONMUCAaHHBIE YETHIPEXYTOJBHUKH, UX MPU3HAKU U | BBIYUCIAATH YIIIBI C TIOMOIIBIO TEOPEMBI O BIIMCAHHBIX yIJIax,

YeThIPeXyroJbHHUK |CBOWCTBa. IlpuMeHeHHe 53TUX CBOWCTB IpU  pEIIEHUM | TEOPEMBl O BIHCAHHOM YETBIPEXYTOJbHHUKE, TEOPEMBI O

u. TeOMETPUYECKUX 3a]1aY. [EHTPAJIILHOM YTJIe TpPH HEOOXOAMMOCTH C BH3YaJIbHOM

KacarenbHble B3auMHoe pacmnonoxeHue JBYyX OKpyxHocTed. Kacanue|omnopoii.

K OKPY’KHOCTH. OKPYKHOCTEH. HccaenoBath, B TOM 4KCie C TOMOLIbIO HU(PPOBBIX PECYPCOB,

Kacanmue BITMCAHHBIC U ONMCAHHBIC YETHIPEXYTOIBHUKH, BHIBOAMTH X

OKPY’KHOCTeH CBOWCTBA U IPU3HAKHU I10CJIE COBMECTHOTO aHAJIN3A.

(13 g) Hcnoab3oBaTh 5TH CBOWCTBA M TNPU3HAKA IIPU PELICHUHU
3ajau.

IMoBTOpeHUE, [ToBTOpEHHE OCHOBHBIX IMOHATHH M METOJOB KypcoB 7/ u 8 |Pemarh 3amaum Ha MOBTOPCHHUE, WILTFOCTPUPYIOIIUE CBS3H

00o0menune KJIaccOB, 0000IIeHNE 3HAaHUH. MEXy pa3IM4HbIMH YacTsIMH Kypca.

3HAHHI

(4 9)

9 kaacc (He MeHee 68 u)

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

OcHoBHOe coaep:kaHue

OcHOBHbIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCH
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Tpuronomerpusi. | OnpeneneHne TpUroHomMeTpudeckux ¢GyHKIui yrios ot 0° 10| @opmy/jaupoBaTh  onpenejeHUsl  TPUTOHOMETPUYECKUX
Teopembl 180°. Kocunyc u cuUHYC mpsiMOro M Tymoro yria. Teopema|(QyHKIUI TymbIX M NPSMBIX YIJIOB C BHU3YaJbHOH OMOpPOW.
KOCHHYCOB M kocuHycoB. (OOo0OmEHHas) TeopemMa cuHYCOB (¢ paamycoM | PopMylInpoBaTh T€OpEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. ONMUCAaHHOM OKPYXHOCTH). Haxox1eHue JUIMH CTOPOH U BEJIMYHH | PAJUYCOM ONUCAHHON OKPYXHOCTH).
Pemenne YIJI0B TPEYrOJIbHUKOB. Pemiath TpeyroipHUKH C OMOPOHl Ha AITOPUTM Y4EOHBIX
TPEyroJLHUKOB dopmyIia mIOM@AAN TPEYrOJIbHUKA Yepe3 JBE CTOPOHBI U YroJ | JEUCTBUI.
(16 ) Mexay HuMu. @opmyra mIomaay 4YeThIpEXyroJbHUKa uepe3 ero | Pemate  mpakTuyeckue  3aJauyM, CcBoAsilIMec K
JMarOHAIH U yTOJI MEX]Ly HUMH. HAXO0KIEHUI0 PA3JIHYHbIX 3JIEMEHTOB TPEYroJIbHUKA.
[TpakTHyeckoe mpuMeHEHNE TOKa3aHHBIX TEOPEM.
IIpeodpazoBanme |[lonamue o npeobpazosanuu noooous. OcBanBaThb MOHATHE npeoOpa3oBaHus nonoous.
noaoousi. CoomeemcmaenHvle 21emenmsbl HOOOOHBIX puzyp. HccnenoBath OTHOIIGHUE JIMHEHHBIX 3JIEMEHTOB (DUTYp MpHU
MeTtpuueckue Teopema o npoussedenuu ompe3kos xopo, meopema o |npeodpazoBanuu nogodus. Haxommrs npumepsl nonodus B
COOTHOIIEHHUSI B NPoOU3BeOeHU OMpPe3Ko8 CeKywux, meopema o Keéaopame|OKpYyKarollel NeHCTBUTEIbHOCTH.
OKPYKHOCTH kacamenvrot. IIpumenenue 6 pewenuu ceomempuyeckux 3aday. | Boigooums mempuueckue coommnowienus mexncoy ompeskamu
(10 ) XOpO, CeKYUWUX U KACamenbHuIX ¢ UCHOIb308AHUEM BNUCAHHBIX
Y208 U N0OOOHBIX MPEY20NbHUKOS.
Pewams ceomempuueckue 3adauu u 3a0ayu U3 peaibHOl
HCUZHU C UCNOTIL30B8AHUEM NOOOOHBIX MPEY2ONbHUKOS.
BekTopsbI OmnpeneneHne BEKTOPOB, CIOKEHUE M PA3HOCTh BEKTOPOB, Hcnoab30BaTh BEKTOPHI Kak HANpaBICHHBIE OTPE3KH,
(12 v) YMHO)XEHUE BEKTOPA Ha YUCIIO. uccae10BaTh TeOMETPHUYECKUI (mepemernieHue) "

®u3N4eCcKuil 1 FT€OMETPUYECKUI CMBICIT BEKTOPOB.
Pa3noxenue BEKTOpa IO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunats! BekTopa.

CkanspHoe NpOW3BEIAEHUE BEKTOPOB, €r0 NMPUMEHEHHE IS
HAaXOJICHUs [UIMH U YIJIOB.

Pemenne 3a1a4 ¢ IOMOIIBIO BEKTOPOB.

IIpuMeHeHre BEKTOPOB Ul pEeLICHUs 3a7a4 KUHEMAaTUKUA U
MEXaHUKH.

busznueckuil  (cuia) CMBICIBI
BOIIPOCHBIN IIJIaH.

3HaTh ompeaeneHMss CYMMBI U PAa3sHOCTH BEKTODPOB,
YMHOXEHUS BEKTOpa Ha 41CIIO, HCCIe0BATh
reoMeTpUYECKUN U PU3NYECKHUI CMBICIIBI 3TUX ONEpalnid.
Pemiare reomerpuyeckue 3aJadyd  C  MCIOJIB30BAaHUEM
BEKTOPOB.

PackiaasiBaTh BEKTOP 10 IBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Hcnoab3oBarh  CKalsipHOE  NPOU3BEACHUE  BEKTOPOB,
BBIBOJMTh €TI0 OCHOBHBIE CBOMCTBA.

Boruucaarhb CYMMY, PAa3HOCTb U CKaAJIAPHOC IMPOU3BCIACHUC

BEKTOPOB C OIIOPOM Ha
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BEKTOPOB B KOOpJIMHATAX.
IIpuMeHATH CKAJIpHOE MPOU3BEICHUE JISI HAXOXKICHUS
JUTUH U YTJIOB.

JexapToBbI JlexapToBbI KOOPAMHATHI TOYEK HA INIOCKOCTH. OcBauBaTh NOHATHE IIPSIMOYTOJIBHOM CUCTEMBI KOOPAMHAT,
KOOpPAWMHATBI  Ha| Vpasuenue npamou. YTI0OBOH KO3()(UIUEHT, TAHI€HC YyIja |AEeKapTOBBIX KOOPAMHAT TOUKH.
IUIOCKOCTH HAKJIOHA, IIapaJuIeIbHbIC U EPIECHIUKYIIIPHBIC IPSIMBbIE. HccaenoBath ypaBHEHUE IPSAMOU U OKPYKHOCTH € OIIOPOM Ha
(9 9) YpaBHeHHE OKpYKHOCTH. HaxoIeHue KOOpJAMHAT TOYEK | BOIPOCHBIM ILJIaH.
NepeCceYeHMs] OKPYKHOCTH U MPSAMOI. HaxoauTs LEHTp U paguyc OKPYKHOCTH 10 €€ ypaBHEHHUIO.
MeTto1 KOOpAMHAT IPU PELIEHUH T€OMETPUUECKUX 3a/1au. Pemath 3a1a4u Ha HaX0X/IEHUE TOYEK MIEPECEUCHUS IPSIMbIX
Hcnonp30BaHne METOAA KOOPAUHAT B IPAKTUUECKUX 3a7auax U OKPYKHOCTEH € IOMOIIbIO METOJ]a KOOPIUHAT.
Hcnoab30BaTh CBOWCTBa yriioBoro koddduimenta mpsmon
IIpY PELICHUM 3a4ad, i ONPENCIICHUS PaclONIOXKEHUS
IIPSAMOM.
IIpuMeHATH KOOPAMHATHI NPU PEIICHUN I€OMETPUYECKUX U
IPAKTUYECKUX 3a/ay, JUIsl TOCTPOEHUS MaTeMaTUYECKUX
MoJieIel pealbHbIX 3a7a4 («MEeTOoJl KOOPAUHATY).
IMoab3oBaTbest 11 TOCTPOEGHHUS U HCCIENOBAaHUMN
1M (POBBIMU pecypcami.
3HAKOMHTBCS € HCTOPHEH Pa3BUTUS TEOMETPUN
IIpaBuiabHbIE [IpaBuiibHbIE MHOTOYTOJIBHUKH, BBIYUCICHHE WX D3JIEMEHTOB. | DopMyJIHpPOBATH ornpezeneHne IPABUIIbHBIX
MHOIOYIroJbHUKH. (Yucio m W UIMHAa OKpYXKHOCTU. JlJIMHA Jyru OKpPYKHOCTH.|MHOTOYIOJbHUKOB, HAXOAMTb MX JIEMEHTHI.
Jumna Panuannas mepa yria. ITosb30BaTBHCSI MOHATHEM JJIMHBI OKPY>KHOCTH, BBEJIEHHBIM C

OKPY/KHOCTH U
IVIOIIAAb Kpyra.
Boruuciienue
IJiomaaen

(84)

[Tnomanp Kpyra ¥ €ro HJIEMEHTOB (CEKTOpa M CErMEHTa).
Brruncnenue miomnianeit Gpuryp, BKIFOYAIOUIUX IEMEHTHI Kpyra.

MOMOIIbIO MPAaBUJIbHBIX MHOTOYTOJIBHUKOB, OHpeNe/siTh
YHUCIIO 7T, IJIUHY IyTU U paJuaHHYI0 Mepy yIiia o oopasiy.
IIpoBoauTH Mepexoa OT paJuaHHON MEpHI yria K rpaayCHOU
¥ HA00OpOT MO BU3YyaJIbHOM OMOpeE.

OmnpeneasaTs MI01AL KPYTa.

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

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

JBuzKkeHUSs Tonsamue o 0sudicenuu NI10CKOCMU. Pa3dupars  mpuMeppl,  WUIIOCTPUPYIOIIUE  MOHATHUS
IIOCKOCTH Ilapannenvhoii neperoc, nosopom u cummempusi. Ocu u yenmpul | ABUKECHHSL, IEHTPOB U 0CEH CUMMETPUHU.
(6 u) cuMMempuu. @opMyaHpoBaTh OMpEICICHHs MapalieIbHOTO MEepeHoca,
IIpocmetiwue npumenenus 6 peweHuu 3a0au. MOBOPOTa W OCEBOM CHUMMETPHUH C BU3YaJbHOW OIOPOMA.
HaxoauTh HEMoIBUKHBIE TOYKHU 10 00pa3ILy.
HaxoauTthb HEHTPBI U OCH CUMMETPUI MPOCTeHIIUX QUTyp MO
oOpasiy.
Ilpumenamey napannenvuvlii. NEPeHOC U CUMMEMPUIO Npu
PpeueHuU 2eoMempuyecKux 3a0ay (pazoupams npumepul).
Hcnonwvzoseamp 01151 nocmpoenus u ucciedo8anull yu@pposvie
pecypcol.
IMoBTOpEHUE, [ToBTOpEeHNEe OCHOBHBIX MOHATHH M METOIOB KypcoB 7—9 |OmepupoBaTh MOHSATHAMHU: QHUrypa, TOYKa, IpsMasi, yroi,
00o001IeHHe, KJ1accoB, 0000I1IeHUe ¥ CUCTeMaTU3alHsl 3HAaHNH. MHOTOYTOJIbHUK, PpaBHOOEIPEHHBII W  PaBHOCTOPOHHUI
cucrematuszanus  |lIpocreiiiime reomerpuueckue (GUIypsl M HUX CBOMCTBA. | TPEYTOJbHHUKH, NPSIMOYTOJIbHBIN TpPEYroJbHUK, Me/INaHa,
SHAHMITZ H3mepenune reoMeTpUIeCKUX BETUIMH. OMCCeKTprca W BBICOTA TPEYTONBHUKA, MHapalIellorpaMM,
(7 ) TpeyroabHUKH. poMO, IPSMOYTOJIBHUK, KBaJpat, Tparneuus; OKpyKHOCTb,

[TapannenbHble U NEPIEHAUKYJIISIPHBIE IIPSMBIE.

OKpyXHOCTb U Kpyr. I'eoMeTpuueckue MOCTPOCHHs. YTIbl B
OKPY’KHOCTH. BrnucanHple W ONUCAHHBIE  OKPYKHOCTH
MHOT'OYTOJIbHUKOB.
[IpsimMast 1 OKPY>KHOCTb.
YeThIpEXYroJIbHUKY.
YETBIPEXYTOJIbHUKHU.
Teopema IIudaropa u Hauana TpuroHomeTpuu. Pemenue o6mmx
TPEYTrOJIbHUKOB.

IIpaBuIBHBIE MHOTOYTOJIBHUKH.

[TpeoOpazoBanus mnockoctu. JBmkenus. [logooue. Cummetpusi.
[Tnomane. Berancnenue miomaaei. [Tnomaan nogoOHBIX GUTyp.
JlekapTOBBI KOOpIMHATHI HA TIJIOCKOCTH.

Brucannsie n OITMCAHHBIC

KacaTelbHasl; paBEHCTBO U mojo0ue (Guryp, TpeyrojibHUKOB;
NapajyieIbHOCTh U MEPHEHAUKYISIPHOCTh TMPSMBIX, Yol
Memny prIMBIMI/I, CI/IMMeTpI/Iﬂ OTHOCUTCJIBbHO TOYKHU U
NpsIMOM; NJIMHA, PAcCTOSHHWE, BEIMYMHA yria, IUIOLIAb,
epUMETP.

HUcnoan3oBatb  (opmyabl: 1epuMerpa U IUIOIMIAIU
MHOT'OYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH W IUIOLIAAM KpyTa,
00BbEMa MIPSMOYTOIFHOTO MapasuIeIeIUIIe 1a.

OHCpHpOBaTb NMOHATUAMM: HpHMOYFOJ'H)HaH cucreMa
KOOPJMHAT, BEKTOP; MCHOJb30BAaTh JTH TMOHATUSA JiA
MIPEACTABJICHUS JIaHHBIX W PEILICHUS 3a/lay, B TOM YUCIE U3
JIPYTUX y4eOHBIX MPEIMETOB.

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

WJUTIOCTPALIMIO CBA3EH MEXIY pa3IMUHBIMU YacTsIMHU Kypca.
BriOupars MeToa [J1s pelieHus 3a/1a4u.
PemaTth 3324y U3 IOBCETHEBHON YKU3HU.

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

7 kaacc (He meHee 34 4)

Ha3zpanue
pasaeJa (TemMbl)
(uncJyi0 yacon)

OcHoBHOE cofepKaHue

XapakTepucTHKA AeATEJIbHOCTH 00y4al0IINXCSH

Ilpeacrasiienune
AAHHBIX
(7 )

[IpencraBnenne ngaHHBIX B TaOnumax. [IpakTtuyeckue
BBIUMCIAECHHUSI 1O TaOAWYHBIM JaHHBIM. M3BiedyeHue u
WHTEpIpeTanusi TabJUYHBIX JaHHBIX. [IpakTudeckas paboTa
«Tabnuus».

I'padmyeckoe mpencraBiecHUE JAaHHBIX B BHUJAEC KpPYTOBBIX,
CTOJOMKOBBIX (CTONOUYATHIX) Auarpamm. UTeHne U MoCTpoeHHe
nuarpamm. [Ipumeps! teMorpaduIecKux Juarpamm.
[TpakTuueckas pabota «JluarpaMman.

OcBanBaThp Ha 0azoBoM YPOBHE Croco0bI
MPEJCTABICHUS CTATUCTUYECKUX MAHHBIX M YHCIOBBIX
MacCHBOB C TIOMOLIbIO TaOMUI] W JUarpaMMm c
UCTIONB30BAHUEM  aKTYalIbHBIX W  B@XKHBIX JIAHHBIX
(nemorpaduueckue JTaHHbIE, MIPOU3BOCTBO
MPOMBIIIICHHON U CEIbCKOXO03AWCTBEHHOH MPOAYKIUH,
OOIIECTBEHHBIE U IPUPO/IHBIE SIBICHNUSA).

HN3yuatr meToabl paboThl C  TaOMWYHBIMU U
Fpa(l)I/I‘-IeCKI/IMI/I OpEACTABICHUAMU JAaHHBIX C ITOMOIIBIO
HU(POBBIX PECYpCOB B XOJi€ MpaKTHUECKUX paboT (c
HaIpPaBJISIONIEH TTOMOIIBIO).
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OnucareabHas
CTATHCTHKA

8w

Yucnoseie Habopbl. CpenHee apuMeTniecKoe.

Menaunana 9icioBoro Habopa. Y CTOMYUBOCTh MEIUAHBI.
[Ipaktuyeckas pabora «CpeaHue 3HAUCHUS.

Haubonbiiee n HanMeHbIIee 3HaYEHUS YUCIOBOTO Habopa.
Pa3zmax.

OcBauBaTh Ha 0a30BOM YPOBHE€ MOHSTHS. YHCIOBOU
HaOop, Mepa IEHTPaIbHONW TEHIEHIMH (Mepa IeHTpa), B
TOM YHCJIE CpefHee apu(METHUECKOe, METHaHA.
OnucpiBaTh CTAaTUCTUYECKHWE JAaHHBIE C IOMOIIBIO
cpeaHero apupMeTHYecKoro U MeAuanbl. Pemars 3agaun
(c WCIOJIb30BaHMEM 3PUTEIBHON HATJSTHOCTH W/HIU
BepOAIBHON OTIOPHI)

N3yuaTs cBOlicTBa CpPeIHHUX, B TOM YHCIE C ITOMOIIBIO
U(POBBIX PECYpCOB, B XOJE€ MPAKTHUECKUX padot, (c
HAIPaBJISIONIEH TOMOIIBIO).

OcBauBaTph Ha 6a30BOM YPOBHe NOHATHUSA: HauboJbIIEE
Y HauMEHbIIIee 3HAYCHUS YMCIIOBOTO MAaCCHBA, pa3Max.
PemaTts 3agaun Ha BHIOOP crioco0a OMHMCaHUs JaHHBIX B
COOTBETCTBUM C MPHPOJOW JAaHHBIX H  LEJISIMHU
UCCIICIOBAHHS C HAITPABIISIONICH TOMOIIBIO.

Cayuaiinas
H3MEHYUBOCTH
(6 4)

Cnyuaunas usmenyueocms (npumeput). Yacmoma 3navenuil 8
Mmaccuge dannvix. I pynnuposka. I'ucmozpammol.
Ipaxmuueckas paboma « CnyuatiHas usmeH4usoCms ».

Ocsaueams noHAmMUA. YACMOMA 3HAYEHUU 8 Maccuse
OGQHHBIX, SPYINUPOBKA OAHHBIX, 2UCTOSPAMMA.

Cmpoums cucmozpammol no 0opazyy

Ocsausams cpaguueckue npeocmasienusi pa3Hsvlx U008
CIYHAUHOU UBMEHYUBOCMU, 6 MOM YUCIE C NOMOWbIO
Yughposwvix pecypcos, 8 xo0e NpaKmuieckou pabomai.

BBenenue B
Teopuio rpagos
(4 9)

I'pagh, eepwuna, peopo. Ilpedcmasnenue 3a0auvu ¢ NOMOWbIO
epagpa. Cmenenwv (8anenmnocms) gepuiunvl. Hucio pébep u
cymmapuas cmeneHnv gepuiun. Llenv u yuxn. Ilyme 6 epage.
Ilpeocmasnenue o ceéaznocmu epagha. O6x00 epagha (3iinepos
nyms). Ilpedcmasnenue 06 opueHmupo8anHvix epagax.

Oceausamv nonamusa. cpag, éepwuna zpagha, pedopo
epagha, cmenens (8aneHMHOCIb GEPUIUHDBL), YeNb U YUKIL.
Ocsausams nonamusa:. nymo 6 cpage, 311epos nymo,
00x00 epacgha, opueHmuposarHulil epag.

Obcyyncoamv peuwienue 3a0auu Ha NOUCK CYMMbl
cmenenell eepuwiun 2paga, Ha nouck oboxooa zcpaga, Ha
noucKk  nymeil 8  OpPUEHMUPOBAHHBIX  epagax ¢
Hanpasiawel NOMoubio.

Ocsausams cnocodvl npedcmasieHus 3a0ay u3 Kypca
aneebpul, 2eomempuu, Mmeopuu 8epPOAMHOCMel, Opyeux

85




npeomemos ¢ nomowplo 2pagos (kapmol, Ccxembl,
neKmpuyeckue yenu, QYHKYUOHAIbHblE COOMEEMCMElUsL)
Ha npumepax.

BepositHOCTB M

Cryuaiinwiii onvlm u cayyaiinoe coovimue. Beposmuocmov u

Oceaueamv nOHAMUA. CIYUAUHBII ONLIM U CIYYAUHOE

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

cay4aiHOro 00CMOBepHbIX cobbimull 8 npupode u 8 obwecmsee. Monema u | codvimue.

coObITHA USpaIbHAS KOCb 8 Meopul 8epOoAmHOCmell. H3yuams 3nauumMocmbv  Mano8eposmubix cobvimuil 8

(4 9) Ilpakmuueckasn paboma « Yacmoma evinadenus opaay. npupooe u obujecmee HA BANCHBIX Npumepax (asapuu,
HecuacmHvle cryyau, sawuma 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 HUcCle ¢ NOMOWbIO YUPposwix
pecypcos, 8 xooe NpaKmuyeckou pabomal.

O0001eHue, IIpencraBnenne  ngaHHbIX.  OnucarenbHas — cTatucThka. | [IoBTOpPATH W3ydeHHOE W BBICTPAMBATHL CHCTEMY

KOHTPOJIb BeposiTHOCTB ci1y4aifHOTO COOBITHS. 3HaHUM.

(54) PemaTs 3aga4m Ha IpeICTaBICHUE U ONTMCAHNE TAHHBIX C

IIOMOIIBI0 M3YYEHHBIX XAPAaKTEPUCTHK C HAIPABIISIOLIEH
HOMOUIBIO.

O0cy:xaaTh npuMepbl CITy4aiHbIX COOBITUH,
MaJIOBEPOSATHBIX M MPAKTHUECKHU JOCTOBEPHBIX CITydaifHbIX
COOBITHH, UX POJIU B MPUPOJIE U KUIHH YeTIOBEKa

8 kiacc (He MmeHee 34 4)

Ha3zBanmue
pa3nena (TeMbl)

OcHOBHOE colep:KaHue

XapakTepucTHKA 1eATeJIbHOCTH 00YYAOINXCS
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(uncJ10 Yacom)

IloBTOpPEHME
Kypca / Kjacca
(49)

IIpencraBnenne  paHHbIX.  OmnucarenbHass — CTaTHCTHUKA.
Canyuaitnast usmeH4nBOCTh. CpellHUE YnCcI0BOro Habopa.
Cryuaiinbie coObITHs. BepositTHocT 1 yacToThl. Kitaccnueckue
MOJIETN TEOPUU BEPOSTHOCTEN: MOHETA U UTPaAJIbHASL KOCTb.

[HoBTOPATH U3YYEHHOE U BBICTPAUBATH CHUCTEMY
3HAHUU.
Pemate 3agaum (o BH3yaJbHOIl omope) Ha

MpeACTaBICHUE U OMNHUCaHUE JaHHBIX C
U3YYEHHBIX XapaKTEPUCTHK.

Pemate 3agaum  (mo BuU3yaJbHOIl omope) Ha
MPE/ICTABJIICHUE TPYNIUPOBAHHBIX HaHHBIX M OMHCAHUE
CIIy4ailHOM U3MEHYMBOCTH.

Pemate 3agaym  (mo BH3yaJbHOl  omope) Ha
OTIpe/ICIICHUE YaCTOThI CIyYaitHBIX COOBITHH, 00CYKIeHUE
OPUMEPOB CIy4alHBIX COOBITHI, MalOBEpOSTHBIX U
MPAKTHYECKU JJOCTOBEPHBIX CITYJaHBIX COOBITHIA, HX POJIU
B IIPUPOJIE U )KU3HU YEJIOBEKA.

IIOMOIIIBIO

OnucarejbHast Ompxnonenus. [ucnepcus uucnogozo naoopa. Cmanoapmuoe | Oceaueamov NOHAMUA: OUCNEPCUL U CMAHOAPMHOE
CTATHCTHKA. OMKJIOHEeHUe YUCi068020 Habopa. [uazpammel pacceusanus. OMKIOHEHUe, UCNONb308AMb IMU XAPAKMEPUCTNUKU 05
PaccenBanue ONUCAHUA PACCEUBAHUSA OAHHBIX.
JTAaHHBIX Yuacmeoseamv 6  obcyicoenuu  cunomeszvr 00
(4 9) OMCYmCcmeuu Ui HAIUYUU  C8A3U N0  OUASPAMMAM
pacceusanus.
Cmpoums Ouazpammvl pacceusaHusi no UMeUUMCs
OGHHBIM, 8 MOM HUCe C NOMOWbIO KOMNblomepa (nocie
COBMECMHO20 aHANU3a).
MHo:kecTBa MHoXxecTBO, moaMHOXKecTBO. Omnepanuu HaJ MHOXecTBamu: | (OcBaMBATh MOHATHSI: MHOXKECTBO, DJIEMEHT MHOYKECTBA,
(4 9) o0ObeMHEHUEe, TepecedeHue,  pomonHeHwe.  CBoilcTBa | MOAMHOMXECTBO.
oreparuit HaJT MHO>KECTBaMHU: MEPEMECTUTENEHOE, | BBINMOJHATH onepamnuu HaJI MHOKECTBAMH:
COUeTaTeNbHOE, PaCTIpEACTUTENbHOE, BKIIOUCHHUS. o0beTMHEeHnE, TTepeceyeHune, JoMmoIHeHne (1o oopasiy).
I'paduueckoe npeacTaBIeHIEe MHOXKECTB. Hcnoab3oBath CBOWCTBA: MepEeMECTUTEITHHOE,
COUueTaTeNbHOe, paCHpeeUTeNbHOe, BKIIOYEHUS (C

WCIIOJIb30BaHNEM BU3YAJIbLHOH OIOPHI).
Hcnoan3oBaTh rpaguyueckoe MpPeACTaBICHUE MHOMKECTB
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IIPU ONHCAaHUM PEAIbHBIX IPOLECCOB M SBICHUH, IIpU
pEILIEHNN 3a/1a4 U3 APYTruX Y4eOHBIX IIPEIMETOB U KypCOB
(c UCTIOIb30BaHUEM BU3YaJILHOM OMOPBI).

BepositHOCTH
CJIy4aiiHOT 0
co0BITUSA

(6 4)

DJjieMeHTapHbIe COOBITHS. Cnyuaiinbie COOBITHS.
bnaronpustcTByroiue aeMeHTapHbie coObITUs. BepositHocTH
coObITui. OTBITBI ¢ PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMU
coObITusiMu. ClydaifHbIN BBIOOP.

[IpakTueckas padora «ONbBITH ¢ PABHOBO3MOKHBIMU
3JIEMEHTAPHBIMUA COOBITHUSIMI.

OcBauBath Ha  0a30BOM  YpOBHe  NOHSATHA:
JJIEMEHTApHOE COObITHE, CilydailHOe COOBITHE Kak
COBOKYITHOCTb ~ OJIarONpHUATCTBYIOIIUX  AJIEMEHTAPHBIX
COOBITUH, PABHOBO3MOXHBIE 2JIEMEHTAPHbIE COOBITHS.
PemaTs 3aga4um Ha BBIYMCICHHE BEPOATHOCTEH COOBITHIA
[0 BEPOATHOCTSIM AJIEMEHTAPHBIX COOBITHH CIy4ailHOTO
onbITa (C MCHOJIb30BAHUEM 3PUTEIBHOM HAIJISIIHOCTH
1/uii BepOaIbHOM OIIOPHI).

Pemath 3aga4m Ha BBIYUCIIEHUE BEPOSITHOCTEN COOBITHIM
B ONbITaX C PaBHOBO3MOXHBIMU  3JIEMEHTapHBIMU
COOBITUSIMHM, B TOM YHCJE C HOMOILIBIO KOMIbIOTEepa (C
UCTIOJB30BAHUEM  3PHUTEIBHOH  HATJSIAHOCTH — W/WIHK
BepOaIbHOI OTOPHI).

IIpoBoanTh M M3y4YaTh ONBITHI C PAaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMHU COOBITUSAMH (C MCIIOJIb30BAHHEM MOHET,
UTpaJIbHBIX KOCTEH, JOpYTUx MOJIETIEH)
B XOJIe TMPaKTHYECKOM paboThl (C HCIOIH30BAHHEM
BU3yaJIbHOW OTIOPHI).

BBenenue
Teopuio rpagos
(4 4)

B

lepeso. Ceoticmea  Oepesa:  eOUHCMBEHHOCMb  NYMU,
CYWecmeosanue GUCSYell BEPUILUHbL, CB3b MeNCO)y UUCIOM
gepuiun u yuciom péoep. Ilpasuno ymHodicerus.

Oceausamv nonamun. oOepego Kak 2cpag) 0e3 yuxua,
sucsuas eepuwuna (mucm), 6emev depesa, nymo 8 oepese,
ouamemp oepesa.

H3yuamsb ceolicmea Oepesa: cyujecmgosauue sucauell
BEPUIUHBI, €OUHCMBEHHOCMb  NYMU — MedHcOy  08YMsl
BEPULUHAMU, CB53b MENHCOY YUCTIOM GEePUUH U HUCTIOM
pébep.

Yuacmeoeams ¢ oocyscoenuu pewwenua 3adauu na nouck
U nepeuucienue nymei 8 oepege, onpeoeieHue YUCIA
sepuiur unu pébep 6 depese, 00X00 OUHAPHO2O Oepesa, 8
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MOM Yucie C npuUMeRerHuem npaeuild YMHONCEHUA.

Cayuaiinble
co0bITUS

(8 4)

Ilpomusononosicnoe  cobovimue.  Juacpamma  Dunepa.
Obveounenue u nepecewenue coovimui. Hecoemecmuvie
cobvimus. @opmyna crodxcenus eposmuocmet. Ilpasuno
VMHOJMCEHUsl  geposimHocmell.  Ycinosnas — eepoamuocmo.
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 Hecoemecmuuie coObimusl.
H3yuams meopemvt 0 6eposimHocmu 00beOUHeHUs. 08YX
coovimuil ((hopmyvl CLOIHCEHUS BePOAMHOCMEL).
Yuacmeosamo ¢ oocyscoenuu pewrenusn 3adauu, 6 mom
yucie mekcmogule 3a0ayu Ha onpeoeieHue 8eposmHocmell
00veOuHeHUss U nepeceyeHuss COObIMUU ¢ NOMOWDBIO
yucnoeol  mpamot, ouazpamm  Jinepa,  opmynsl
CTLOJHCEHUS 6EPOAMHOCNEN.

Ocsaueamp NOHAMUA' npaguio VMHOIHCEHUS
8eposimHocmell, YCI08HAsL 8ePOSMHOCMb, He3a8UCUMbIe
cobbImusL 0epeso CIyYanHo20 Onbimd.
H3yuyams  ceoiicmea  (onpeoenenus)
cobvimuil.

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

He3a6UCUMbIX

O000menue,
KOHTPO.JIb
(49)

[IpencraBnenne ganHpx. OnucarensHas cTaTucTuka. ['padsl.
BeposiTHOCTB Clly4aitHOTo COOBITHS. DneMEeHThI
KOMOWHATOPHKHU.

IloBTOpPSITH W3y4Y€HHOE U BBICTPAMBATL CHCTEMY
3HAHUM.

PemaTh 3a1a4u Ha IpEICTABIICHUE U OTIICAHUE TAHHBIX C
TTOMOTIIHIO M3y4YEHHBIX XapaKTEePUCTHUK (c
WCIIOJIb30BaHUEM BU3YAIILHOH OTOPHI).

Yuacmeoeamv 6 oo6cyrycoenuu pewenuna 3agaum C
MpUMEeHEeHHEeM TpadoB.

Pemiate 3agauMm  Ha  HAaXOXJIEHHE  BEPOSTHOCTH
CIIy4aifHOTO COOBITHSI TIO0 BEPOSTHOCTSAM 3IEMEHTAPHBIX
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COOBITHI, B TOM YHUCIIE B ONBITaX C PAaBHOBO3MOXKHBIMHU
9JIEMEHTAPHBIMH COOBITUSAMU (C BU3yalIbHOI ONOPOHA).
Yuacmeoeamv 6 oocyrycoenuu pewenusn 3agaum Ha
HaXO0XKJICHHE BEpOATHOCTEH 00BEINHEHHS U TIePECeUCHHS
COOBITHIA, B TOM YHCII€ HE3aBHUCUMBIX, C UCIIOJIb30BAHUEM
rpadMUecKux NPEACTABICHUH U JiepeBa CIy4aiHOTO
OTIBITA.

Yuacmeoeamv 6 oocymcoenuu pewenusn 3anaum Ha
nepeyrciieHne KOMOMHAIMH (Yuciia mepecTaHOBOK, YUCIIa
COYeTaHWil), HA HAXOXXICHUE BEPOSATHOCTEH COOBITHH C
OpUMEHEHHEM KOMOMHATOpDUKH, B TOM 4YHCIE C
UCIIOJIb30BaHuEM TpeyrojibHuka [lackans.

9 kiaacc (He meHee 34 4)

HazBanue
pasnaesa (TemMbl)
(4ucy10 4acoB)

OcHoBHOE CcoepiKaHue

XapaKTepHCTmca JACATECJIBbHOCTH oﬁyqammuxcﬂ

IHoBTOpEHUe [IpenacraBnenne  nmanHbix.  OmnucaTenbHass  CTaTUCTHKA.
Kypca 8 kiacca Omnepauuu Haj coObITHSIMU. He3aBUCUMOCTD COOBITHIA.
(4 9)

IloBTOpATH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HaHUM.

Pemathb 3aga4m Ha NpeACTaBICHUE U ONMCAHUE IaHHBIX.
Pemars 3agaum Ha  HaxOXIEHUE  BEPOATHOCTEH
O00bEIMHEHNSI U TIepeceYeHUs COOBITHI, B TOM YHUCIIE
HE3aBHCHUMBIX, C  HCIOJIb30BaHHEM  TpapuUecKux
MIPEICTAaBICHUN 1 JEpeBa CIIy4aiiHOTO OIIBITA.

Pemarp 3agaun Ha mnepeducieHue KoMOuMHanuil (dyucna
NIEPECTAaHOBOK, YHCJIA COYETAaHMH), HAa HAXOXKICHHE
BEPOSATHOCTEH COOBITHI C MPUMEHEHHEM KOMOMHATOPUKH,
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B TOM 4YHMCJIC C UCIIOJIb30BAHUCM TPCYI'OJIbHUKA ITackams

DJIeMeHThI
KOMOMHATOPUKH
(49)

KomOunatopnoe mpaBuiao ymHOXeHus. IlepecTaHoBku.
@akropuan. CoyeTaHUss M YUCIO COYETAHHUU. TpeyeonbHux
Ilackana. llpaktudeckas pabota «BeryuciieHre BepOSITHOCTEH
C WCIOJIB30BAaHHUEM KOMOMHATOPHBIX (DYHKIUN 3IIEKTPOHHBIX
TaOJIULY.

OcBauBaTh Ha  0a30BOM  YpOBHe  NOHSITHS:
KOMOMHATOPHOE TPAaBHJIO YMHOXXEHUS, YIOPSIOuYCHHAS
napa, Tpoiika 0ObeKTOB, IepecTaHOBKa, (haKTOpHaJl Yucia,
COUYeTaHHe, YUCIIO COUeTaHul, mpey2onvHuk Ilackans.
Pemats npocreiiliMe 3aJa4d  Ha  IEPEUYHCICHHE
YIIOPSIIOUEHHBIX M1ap, TPOCK, IEPEUUCIICHUE TEPECTAHOBOK
U COYCTAHMH DIIEMEHTOB pA3JIMYHBIX MHOXECTB (10
o0pa3ziy).

Pemiats mpocreiimme 3agayM Ha NPUMEHEHHE YHCIA
coueTaHuil B anrebpe (COKpaméHHOe YMHOKEHHUE, ONHOM
HproToHa) (¢ HampaBIsgIoUIeH MTOMOIIBIO).

Pemiatb, mnpumeHsii KOMOMHATOPHKY, 3aJayd Ha
BBIUMCJICHHE BEPOSITHOCTEH, B TOM YHCJIE C IOMOIIbIO
AJIEKTPOHHBIX TAOJUI] B XOJi€ MpaKTU4YECKOW paboThl (C
BHU3YaJIbHOU OMIOPOHA).

I'eomerpuueckas
BEPOATHOCTH
(4 4)

I'eomempuueckasn eeposmuocmo. Cnyuatinsiii 6b100p MOYKU U3
@ueypsl Ha niocKOCmMU, U3 OMPeE3KA, U3 02U OKPYHCHOCHIU.

Ocsaueamp nonamue 2eomMempuyecKkoll 6eposImHoChU.
Yuacmeoseamv ¢ oocyncoenuu pewenusa zadauu na
HAaxodicoenue 8eposimHocCmell 8 Onvlmax, npeocmasumMbvlx
KaK 8b100p MOYeK U3 MHO20Y20IbHUKA, KpY2d, OMmpe3Ka Uil
OyeuU OKPYHCHOCHU, YUCTOB020 NPOMEIHCYMKA

HcnuiTanus
bepnyinu
(6 1)

Hcneiranne. Yenex u Heynaya. Cepust HCIIBITAHUH 10 IEPBOTO
ycnexa. Wcnbitanust bepHymiu. BepositHoctn coObiTuii B
cepun ucnbiTanuit bepuymnu. Ilpaktuueckas pabota
«HcnubiTanus beprymm».

OcBauBaTp Ha 0230BOM YPOBHE NOHSITHSI: UCIIBITAHUE,
3JIEMEHTAapHOE COOBITHE B UCIIBITAHUHM (yCIIeX U Heyaaua),
cepus UCHBbITAaHUM, HACTYIJICHHME IMEepBOro  ycrexa
(neynaun), cepus ucnbiTanuit beprymim.

Pemate  mpocreiimipe  3aJa4yd HA  HAXOXACHUE
BEPOSTHOCTEN COOBITHI B CEpUU UCHBITAaHUI /10 TEPBOTO
ycrexa, B TOM 4HCle ¢ MpUMEHEHHEM (OpMYIIbl CyMMBI
reoOMeTpPUUYECKOil mporpeccuu (C Ornopoi Ha CIPaBOUYHYIO
UH(pOPMAIIHIO).

Pemars mnpocreiimme 3agaum Ha  HAaXOXKACHUE
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BEPOSITHOCTEH  JJIEMEHTAPHBIX  COOBITUH B  CEpHH
HCIIBITAaHUN bepHyJUIM, Ha HaXOXKIEHUE BEPOSATHOCTU
ONPEACIEHHOIO0 YHNCIA YCIEXOB B CEPUU HCIBITAHUN
bepnynnu (c Bu3yaJibHON 01IOpOIA).

H3yyaTh B X0/1€e MPAKTHYECKOH PadOThI, B TOM YHCIIE C
MOMOIIBIO IU(POBBIX PECYPCOB, CBOMCTBA BEPOSITHOCTH B
cepuM ucnblTanuii beprymm

Cayuaiinas
BeJIMYHHA
(6 4)

CnyuaiiHass BeIMYMHA U PACHpPENEICHUE BEPOATHOCTEH.
MareMartnueckoe OXHJIAHHE U JHUCIEPCHs  CIly4anHOU
BenMYMHBL. [IpuMeppl MaTeMaTHMUeCKOro OXHUAAHHUA Kak
TEOPETUYECKOT0 CPEHErO 3HAYCHH S BEJIMYHHBI.

ITonsaTue 0 3akoHe 6oibIINX yncel. Vi3MepeHne BeposTHOCTEH
C OMOILBIO 4acTOoT. [IpuMeHeHune 3aKkoHa OOJIBIINX YMCE.

OcBoutb Ha 0a30BOM YpOBHe NOHSATHSA. CiydaiiHas
BEJIMYMHA, 3HAYCHUE CIIy4alHON BEJINYMHBI,
pacrnpezneneHue BEpOsITHOCTEN.

HN3yuars u o0cyxkaaTh npuMepbl AMCKPETHBIX U
HENPEPBIBHBIX CIy4alHbBIX BEIUYUH (POCT, BEC YENIOBEKa,
YUCJICHHOCTh HACEJIEHUs, IPyTrue U3MEHUYNBbIC BEIIMYHHBI,
paccMaTpUBaBIIMECS B Kypce CTATUCTHUKM), MOJEJIBHBIX
CIIy4alHbIX BEJIMYMH, CBS3aHHBIX CO CIIy4alHBIMH
onbiTaMu (OpocaHue MOHETBI, WIPaJbHOM KOCTH, CO
CJIy4yaiiHbIM BBIOOPOM H T. II.).

OcBauBatp Ha  0a30BOM  YpPOBHE¢  INOHSATHA:
MaTEMAaTUYECKOE OKUJAHUE CIIy4allHOM BEIMYMHBI Kak
TEOPETUUECKOE CPEIHEE 3HAYECHUE, JUCTIEPCHS CIIydallHON
BEJIMYMHBI KaK aHAJIOT JUCIIEPCUU YUCIOBOrO Habopa.
Pemiate 3aauM Ha BBIUMCIECHHWE MAaTE€MaTHYECKOTO
OKMJIAHHWSI W  JHCIEPCUM JHCKPETHOW  CIlydailHOU
BEJIMYMHBI 110 33JJaHHOMY DPACIIPEAEIEHUIO, B TOM YHUCIIE
3a/1a4, CBSI3aHHBIX CO CTpaxoOBaHUEM U JioTepesMu (c
HaIlPaBJIAIOIIEH TOMOIIIBIO).

3HAKOMHMTBCA C MAaTEMaTH4YECKUM OXHJIAHUEM U
JUCIIEPCUEN HEKOTOPBIX paCIpPENCIICHUN, B TOM YHCIIE
pacnpeneneHus CIy4aiiHON BETUUYHUHBI «UUCIIO YCIIEXOB) B
cepuu ucnslTannii beprymm.

M3yyars yactoTy CcOOBITHS B  TOBTOPSIOIIUXCS
CIIy4alHBIX ONBITAX KAK CIy4alHYIO BEJIMUUHY.
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3HAKOMHTBCS C 3aKOHOM Ooybmux uucen (B ¢opme
Bepuymnmm): mpu  OOJBIIOM YHCIE OMBITOB YacTOTa
COOBITHS OJIM3KA K €T0 BEPOSTHOCTH.

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

OO6cy:k1aTh POJIH 3aKOHA OOJBIINX YHCEN B 000CHOBAaHUU
9aCTOTHOTO METOJIa U3MEPECHHUS BEPOSTHOCTEH.
OO0cy:x1aTh 3aKOH OOJBIIMX YHCET KakK MpPOsBICHUE
CTAaTHCTUYECKOW YCTOWYUBOCTH B M3MEHYHBBIX SIBJICHUSX,
poJib 3aKoHa OOJBIIUX YUCEN B MPHPOJE U B KHU3HH
YeJI0BEKa.

0O6006menue,
KOHTPOJIb
(10 u)

[IpencraBnenue  TaHHBIX.
BepositHoCTh CIIy4ailHOTO COOBITHSI.
koMOuHatopuku. CiyuyaiiHble BETMYUHBI U paclpeaeeHus.

OmnucarenbHas  CTaTHUCTHKA.
DJIEMEHTBHI

[MoBTOPSATHL M3YYEHHOE MW BBICTPAUBATH CHCTEMY
3HAHUH.

PeIIIaTI) 3aJauMm Ha HpGI{CTaBJIeHI/Ie U OIIMCAHUC JAaHHBIX.
PemaTh 3a1aum Ha HAXO0XKICHUE BEPOSTHOCTEH COOBITHH,
B TOM qUCJe B OIIbITax C paBHOBO3MO)I<HI)IMI/I
3JIEMEHTAPHBIMU COOBITHSIMH, BEPOSATHOCTEN
O0OBEIMHEHNS M TepecedyeHUss COOBITUN, BBIYUCIATH
BEPOSATHOCTH B OIIBITAX C CEPUSAMM CIIy4alHbIX UCTIBITAHUI

[Ipu paspaboTke paboueil mnporpaMmbl B TEMaTHYECKOM IUIAHUPOBAHUM JIOJDKHBI OBITh YYTEHBI BO3MOKHOCTU
UCIIOJIb30BaHUS ANEKTPOHHBIX (LIM(PPOBBIX) 0OPA30BATENBHBIX PECYPCOB, SBISIOIIUXCS YIEOHO-METOUUECKIMHI MaTepuataMu
JJIGKTPOHHBIE YUYEOHUKM U 3aJaYHUKH, OJJIEKTPOHHbIE OUOIMOTEKH, BUPTyaJIbHbIC
1ab0opaTopuu, UTPOBbIE MPOrPAMMBbI, KOJUIEKIIMU [U(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCTIOIB3YEMBIMU JI1 O0YUYEHUS U
BOCIIUTAHUSL PA3JIMYHBIX TPYII IOJb30BATENEH, MPEACTABICHHBIMU B AJIEKTPOHHOM (LIM(GPOBOM) BUJIE M PEATU3YIOLIUMU

(MyJIbTUMEIUNUHBIE TPOTPaAMMBI,

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