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I[TOACHUTEJIBHA A 3AITNCKA

[Ipumepnas pabodasg mnporpamMmMa IO MaTeMaTHKE I OOYYaroLIUXCS C
3a/IepKKOM mcuxuyeckoro passutus (manee — 3I1P) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsI TOATOTOBIIEHa Ha OCHOBe DenepadbHOTO TrOCYJApPCTBEHHOTO
o0pa3oBaTeNbHOTO  CTaHAapTa OCHOBHOro  obmiero  obpazoBanus  (IIpukas
Mumnnpocsemenuss Poccum ot 31.05.2021 1. Ne 287, 3apeructpupoBaH
MunucrepcrBom roctuiiun Poccuiickoit deneparu 05.07.2021 r., per. Homep 64101)
(manee — ®I'OC OOOQO), IlpumepHO ananTUPOBAHHOW OCHOBHOW 00pa30BaTEILHOM
IporpaMMbl  OCHOBHOTO 00mIero oOpa3oBaHUs O0OydYaromuxcsi ¢ 3aJepiKKOU
MICUXUYECKOTO pa3BuTHs (0mo0penHoi pemenueM ®YMO no obmiemy oOpa30BaHUIO
(mpotoxoit ot 18 mapta 2022 r. Ne 1/22)) (manee — ITAOOIT OOO 3I1P), [IpumepHoit
paboueii mporpaMMbl OCHOBHOTO OOIIIEr0 00pa3oBaHUs MO MpeaMeTy «MaTemaTHKay,
[IpumepHOil TIporpamMMbl BOCIUTaHUSA, C YYETOM pacHpelelIeHHBIX IO KiaccaM
MIPOBEPSIEMBIX TPeOOBaHUU K pe3yjbTaTaM OCBOCHHS AJaNTHPOBAHHONW OCHOBHOM
00pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOIO 0O0IIEro 00pa3oBaHMs OOYYaIOIIUXCS C
3aJIEPKKON TICUXUYECKOTO pa3BuTHs. B pabouelt mporpamMme y4dT€HBI HJIEU U
nosioxkeHus: KoHuenuu pa3BuUTHs MaTeMaTH4YecKOoro obOpaszoBanus B Poccuiickoit
denepanum.

OO0mas xapakrepucTuka yue0Horo npeaMera «MareMmaTuka

VYuebuniit mpeamer «MarteMaTthka» BXOAWT B MPEAMETHYIO 00JacTh
«Marematuka u uH@opMatuka». OH CIOCOOCTBYET Pa3BUTHUIO BBIYMCIUTEIBHON
KYJIbTYpbl M JIOTUYECKOTO MBIILUIEHUS, (OPMHPOBAHUIO YMEHHUS IMOJIb30BATHCA
aNropuTMamMM, a TakKe NPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B
MOBCEIHEBHON ku3HM oOydaromuxcss ¢ 3[IP. VYueOHblii mnpeaMer pa3BUBAET
MBIIUIEHWE, TPOCTPAHCTBEHHOE BOOOpakeHUE, (PYHKIMOHAIbHYIO TIPaMOTHOCTb,
yMEHUSI  BOCHPHHMMATh M  KPUTHYECKH  aHAIM3UPOBaTh  WH(MOpMaIuio,
MPEICTABIICHHYIO B Pa3UYHBIX (hopMax.

OOyueHne mMaTemMaTUKe JAaET BO3MOXHOCTh pa3BUBaTh y oOyuatoniuxcs ¢ 3[1P
TOYHYIO, PAIlMOHAIIbHYI0O W WH()OPMATUBHYIO pedb, YMEHHUE OTOMpaTh Haumbojee
MOJIXOISIIIINE SI3bIKOBBIC, CUMBOJIMYECKHUE, Tpauueckue CpeacTBa JUisl BBHIPAKCHUS
CYXKJICHUH U HATJISIIHOTO UX MPECTABICHHUS.

Heo0xoaumMbiM KOMIOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUU
ABIsSIeTCsl  o0lee 3HAKOMCTBO C METOAAMHM  TMO3HaHUS  JACHCTBUTEIBHOCTH,
NPEACTABICHUE O NMTPEAMETE U METOJIaX MATEMATUKH, UX OTJIMYUM OT METOJIOB APYTUX
€CTECTBEHHBIX U T'yMaHUTApHBIX HAYK, 00 OCOOCHHOCTSAX MPUMEHEHUS MaTEeMaTUKU
JUTSL pelieHus] HayYHBbIX W TPHUKJIAAHBIX 3adad. TakuMm 00pa3oM, MaTeMaTU4ecKoe
oOpa3zoBaHKe BHOCUT CBOU BKJIa/ B (hopMupoBaHue 0011Iei KyIbTyphl YeJIOBEKA.

W3ydyeHne MareMaTUKHU TaKKe CIIOCOOCTBYET 3CTETHUYECKOMY BOCHHUTAHUIO
YeJ0oBeKa, MOHUMAHUIO KpPAacoTbl MU M3AIIECTBA MATEMaTUYECKUX PACCYKICHHM,
BOCTIPUSITUIO TEOMETPUUYECKUX (POPM, YCBOCHHIO UJIEU CUMMETPHH.



[Iporpamma oTpaxaeT cojepkaHue oO0yueHus mpeameTy «MaTremaTuka» c
y4eToOM 0COOBIX 00pa3oBaTelbHBIX MOTpeOHOCTEN oOyuaromuxcs ¢ 3I1P. OBnanenue
yueOHBIM TMpeaMeToM «MaTemaTnkay MpeCTaBisieT ONPEISICHHYIO CI0XHOCTh IS
yaamuxcsa ¢ 3[IP. V oOyuarormuxcst ¢ 3[1P Hambosiee BBIpaX€HBI OTCTaBaHUS B
Pa3BUTHH CIIOBECHO-JIOTUYECKUX (OPM MBIIUICHHSA, IO3TOMY aOCTpakTHbIE U
OTBJICUEHHBIE KATErOpUH UM TPYIHOAOCTYHHBL. B TOXe BpeMsa HpH cCHenuaibHOM
oOydueHHM OOyd4arolmuecss MOTYT BBIIOJHATH 3aJaHus 1o aiaropurMmy. OnHu
BOCIIPUMMYMBBEI K MOMOLIM, MOTYT BBIIIOJIHUTh NEPEHOC HA AHAJIOTMYHOE 3aJaHue
YCBOEHHOro croco0a pemieHusi. CHM)KEHHE PA3BUTHSA MBICIUTENBHBIX ONEpalil U
3aMEJJIEHHOE CTAaHOBJICHHE JIOTUYECKUX JCHUCTBHM NPUBOIAT K HEIOCTATOYHOM
OCMBICJIEHHOCTH COBEPIIAEMBIX y4E€OHBIX NEHCTBUNA. Y 0Oydarommxcsi 3aTpyIHEHBI
CUYETHBIE BBIYMCIICHUS, NPOU3BOAUMBIE B yM€. B TNMHCHbMEHHBIX BBIUHUCICHUSX OHU
MOTYT MPONMYCKaTh OJWH U3 MPOMEXKYTOUHbIX maroB. [Ipu pabGoTe ¢ YMCIOBBIMU
BBIPA)KEHUSAMH, BBIUHMCICHHEM HMX 3HAYEHUS MOTYT HE YAEPKHUBATh IPABUIbHbBIN
nopsanok AeiictBuid. [lpu ynpouienuu, npeodpa3zoBaHuu BelpakeHui ydamuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO MPUHATH PEIICHHE O IMOCJIEI0BATEIbHOCTH BBITOJIHEHHUS
nercTBUi. KOHKPETHOCTh MBIIUICHUSI OCJIOXKHSET YCBOCHUS HAaBbIKA PELICHUS
YpPaBHEHUHM, HEPABEHCTB, CUCTEMBbI YpaBHEHUU. VM ManoIoCTymHO COBEpILICHHE
00paTUMBIX ONEepaLUi.

Huskuii  ypoBeHb  pa3BUTHsS  JIOTUYECKUX  ONEpAalMd, HEIOCTaTOYHAas
00OOILIEHHOCTh MBIIUICHUS] 3aTPYAHSIOT U3ydyeHHE TeMbl «DYHKIUW»: MpH
onpeneneHu (YHKIUMOHAJIBbHOW 3aBUCUMOCTH, IMPU OINHUCAHUU TIpaduyecKoit
CUTYalluH, UCIIOJIb3Ysl T€OMETPUUECKUH, anredpandeckuil, (yHKIIMOHATbHBIN SI3bIKH.
Hepenko yuamiuecst He BUAAT pa3HULBI MEXAY 00JacTbio onpeaeneHuss GQyHKIUN U
00J1aCThIO 3HAUYCHUM.

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

[Ipn wm3yueHuum reomeTpuueckoro wmarepuana oOydarommecs ¢ 3IIP
CTJIKUBAKOTCS €  TPYAHOCTBIO  JEJaTh  JIOTUYECKUE  BBIBOJBI,  CTPOMUTH
[OCJIEOBATENbHBIE PacCyKAeHUs. HerpouHble 3HaHNUs OCHOBHBIX TEOPEM I'€OMETPHUU
OPUBOJUT K OIIMOKAM B PELIEHUM IeoMeTpHueckux 3anad. OOydyaromiyecss MOryT
HOIMEHUTH (pOopMyTy, HEIPAaBUIBHO NPUMEHUTH TeopeMy. K cepbe3HbIM ommnbdkam B
pelmieHnuy  3aJad  OPHUBOJAT  HEAOCTATOYHO  PAa3BUThIE  MPOCTPAHCTBEHHbIE
npenacrabiieHus. M C0KHO BBITIOJIHUTD YEPTEXK K YCIOBHIO, B TUCBMEHHBIX paboTax
OHM HE MOT'YT IPUBECTU OOBICHEHUE K UEPTEXKY.

To4YHOCTH 3aMIOMUHAHUS U BOCITPOU3BEACHHS y41e€OHOI0 MaTepHalia CHUKEHBI 10
OpUYMHE CIa00CTH MHECTUYECKOW JESTENbHOCTU, CYKEHHs o0bemMa MaMsTH.
Oo6yuaronumest ¢ 3IIP TpeGyeTcsi Oosbllie BpeMEHM Ha 3aKpeIyieHue MaTepuala,
aKTyaJqu3auus 3HaHWW 110 ONOPE MPU BOCIIPOU3BEICHUH.

Jj1g mpeoiosieHrs TPy IHOCTEH B U3y4eHUH yueOHOTro peameTa «MarteMaTuka
HeoOxoanMa afanTarus o0beMa M XapakTepa yueOHOTO Marepuana K
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MO03HABATENbHBIM BO3MOXKHOCTAM yuaiuxcsi ¢ 3I[IP. Cnegyer yueOHbII marepuan
PENOJHOCUTh HEOOJIBIIMMHU TOPUHUAMH, YCIOXKHSAS €ro MOCTENEeHHO, M3bICKUBATh
cnocoObl  ajanTalM  TPYOHBIX 3aJaHUM, HEKOTOpble TEMbl JaBaTh Kak
03HAKOMUTEIIBHBIE; UCKIIFOYAaTh OTJAEIbHBIE TPYAHBIE TOKA3aTEIbCTBA; TEOPETUUECKUN
MAaTEpHAl PEKOMEHIYETCS H3y4daTb B IPOLECCE IPAKTUYECKOM AESITEIBbHOCTH IO
pemiennto  3agady.  OpraHuyeckoe €AUMHCTBO MPAKTHYECKOW W YMCTBEHHOU
ACSTENIbHOCTH Y4YalllUXCid Ha YypOKaX MAaTeMaTUKH CIOCOOCTBYIOT TMPOYHOMY U
CO3HATEIHFHOMY YCBOCHHIO OA3MCHBIX MATEMATHUYCCKUX 3HAHUHN M YMEHUM.

Heau u 3anaun n3yvyenus yueOHoro npeamera «MaremaTuka»

[TpuopuretHbIME LENAMUN 00ydeHHsI MaTeMaTHKe B 5—9 Kilaccax sSIBISIOTCA:

* (popmupoBaHUE LEHTPATHHBIX MAaTEMATHUECKUX MOHSATHHA (YHUCIO, BETWYHMHA,
reomerpuyeckas  ¢urypa,  IepeMeHHas, BEPOSITHOCTb, byHKIIHA),
00eCreunBaOIIUX MPEEMCTBEHHOCTh U IMEPCHEKTUBHOCTh MAaTEMAaTUYECKOTO
oOpazoBanus ooyuatomuxcs ¢ 311P;

* noaseaeHue odyyatouuxcs ¢ 31IP Ha tocTynHOM AJi1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MATEMATHKHU M OKPY>KAOIIEr0 MUpa, IOHUMAaHUE MAaTEMAaTUKH KaK
YacTH OOLIEH KyJIbTYpbl YEJIOBEUECTBA;

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

* ¢dopmupoBaHue (YHKIMOHATIHLHON MaTeMaTH4YeCKOM T'PaMOTHOCTH: YMEHUS
pacro3HaBaTh NPOSBICHUS  MAaTEMaTHYECKUX  MOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEHN B peAJIbHBIX )KU3HEHHBIX CUTYAIUAX U MPU U3YUYECHUH JIPYTUX
y4€OHBIX TPEAMETOB, TMPOSIBJICHUS 3aBUCHUMOCTEH UM 3aKOHOMEPHOCTEH,
bopMyIMpoBaTh MX Ha S3bIKE MATEMAaTUKU WU CO3/1aBaTh MaTeMaTHYECKUE
MOJIeJIM, TPUMEHATh OCBOCHHBIM MaTEMaTHYECKUW amnmapar s pelieHus
NPaKTUKO-OPUEHTUPOBAHHBIX  3a/lay, MHTEPHIPETUPOBATH U  OIICHUBATH
MOJIyYeHHbIE PE3YJIbTATHI.

JloctrxeHne 3TUX 1enei o0ecrneynBaeTcs pellieHneM CIIeIyIoImuX 3ajay:

» dopmupoBath y oOyuarommxcs ¢ 3[IP HaBeiku ydeOHO-TTO3HaABaTEIbHOU
NESATEIbHOCTH: TUIAHUPOBaHUE pPalOOThl, TOWCK pAIMOHANBHBIX MyTeH ee
BBIIIOJIHEHHUS, OCYLIECTBIEHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBATh HMHTEIUICKTYaJIbHOMY pPa3BUTHIO, (OPMUPOBATH KayeCTBa,
HEOOXOMMbIE UEIOBEKY ISl TOJHOLICHHOM U3HU B COBPEMEHHOM OOIIIECTBE,
CBOMCTBEHHBIE MAaT€MAaTHYECKOW JIEATEIBHOCTH: SICHOCTU U TOYHOCTH MBICIIH,
UHTYUIIMH, TPOCTPAHCTBEHHBIX MPEACTaBICHUHN, CHOCOOHOCTH K MPEOJI0ICHUIO
TPYAHOCTEW;

* (opMHpOBATH KIIOUYEBBIE KOMIETEHIIMM YYalluXcsi B paMKax MpeAMETHON
obOnactu «Marematuka 1 HHPOPMATHUKAY,;

" pa3BUBATh MOHATUHHOE MbILUIEHUs oO0y4atommxcs ¢ 3I1P;



" OCYHIECTBIJISITH KOPPEKIMIO MO3HABATENBHBIX IpolieccoB oOyuaromuxcs ¢ 311P,
HEOOXOJMMBIX [IJIi OCBOEHUS MPOTPaMMHOTO MaTepuaja Mo ydyeOHOMY
pEeIMETY;

" [peaycMaTpuBaTh BOZMOXHOCTh KOMIIEHCAIIMU 00pa30BaTeIbHBIX ACPHUIIITOB B
OCBOCHHMH MPEIIIECTBYIONIETO MPOrpaMMHOT0 MaTepHalia y oOy4aronuxcs C
3IIP 1 HEZOCTATKOB B UX MAaTEMaTUYECKOM Pa3BUTHUH;

" chopmMHupOBaTH YCTOWYUBBINA HHTEPEC YUAIIUXCS 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»), «Dynkium», «l'eomerpus» («['eomerpuueckue Qurypsl u ux
CBOMCTBay, «I3MepeHne reOMETPUUECKUX BEIUUUHY), «BEpOATHOCTh U CTATUCTUKAY.
JlaHHBIE TMHUU Pa3BUBAIOTCS MapajuIeNIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOMN
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHA OT JApPYrod, a B TECHOM KOHTaKTe H
B3aumozeiictBun. Kpome 3Toro, umx oObeIMHSET JIOTMYEcKas COCTaBJIAIOILAS,
TPaJAULOHHO NIPHUCYLIasi MATEMATHUKE U POHU3BIBAIOIIAS] BCE MATEMATUYECKHUE KYPCBI
U coaepxkatenbhble TuHUN. ChopmynupoBanHoe B dDenepanbHOM rocyaapCcTBEHHOM
0o0pa30BaTebHOM CTaHJapTe OCHOBHOTO OOILIEro 00pa3oBaHUs TPeOOBaHHE «YMETh
ONEpUpPOBATh NOHATHAMMU: ONPEACIICHUE, aKCHOMA, TEOPEMA, I0KA3aTEIbCTBO; YMEHUE
pacno3HaBaThb MCTUHHBIE M JIOKHBIE BBICKA3BIBAHUSA, IPUBOAUTH IPUMEPHI U
KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHMS M OTPULIAHUS BBICKA3bIBAHUI» OTHOCUTCS KO
BCEM Kypcam, a pOpMUPOBAHUE JIOTHUECKUX YMEHHI paclpeaeiseTcs 1o BCEM rojam
00y4eHHUsI Ha YPOBHE OCHOBHOI'O 00I1Iero 00pa3oBaHuUsl.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOUIEE NPEIMETHBIM pe3yJbTaTaM
ocBoenus [IpumepHoil pabouell mporpaMMbl, pacrpeAes€HHbIM M0 ToJaM O0Oy4eHHs,
CTPYKTYPUPOBAHO TaKUM 0OOpa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHUUIUAIBHBIM
BOoIlpocaM  oOydaromuecss  oOpallaiich  HEOJHOKPATHO, YTOOBI  OBJIAJICHHC
MaTEMaTUYECKUMH TOHSATHUSAMU M HABBIKAMHM OCYLIECTBIISUIOCH MOCIEIOBATENBHO U
[OCTYNaTeIbHO, C COOJIOJCHUEM MPUHIUIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIFOYAJIMCh B OOIIYI0 CHCTEMY MaT€MaTHYECKUX MPEICTaBICHUN O0Yy4arouuxcs C
3I1P, pacmmpsst u yriyounsst e€, oopa3ys mpoyHble MHOKECTBEHHBIE CBA3U. OOIIMe
e u3ydeHus yuyeOHoro mpeamera «Maremarukay mpencraBieHbl B [IpumMepHoit
paboueil mporpaMme OCHOBHOT'O 00IIIero 00pa3oBaHus.

Oco0eHHoCTH 0TOOpPA M aJaNITAIIMU Y4€OHOT0 MAaTepuaJia o MaTeMaTHKe

OOyuenue ydeOHOMY mnpeaMery «MaremaTuka» CTPOUTCS Ha CO3JaHUU
ONTUMAJIBHBIX YCIOBHH JIJIi YCBOCHHS MPOTPAMMHOTO MaTepuaia 00y4JaromuMHucs ¢
311P. bonbioe BHUMaHUE yAeIIeTcsl 0TO0py y4eOHOro MaTepualia B COOTBETCTBHH C
OPUHIIMIIOM JOCTYIHOCTH MPH COXpPaHEHUH oOIero 0a30BOro ypoOBHS, KOTOPBIM
JOJIKEH M0 COICPKAHUIO U 00beMy OBITh aIaTUPOBAHHBIM 151 oOy4varontuxcs ¢ 311P
B COOTBETCTBUM C HUX OCOOBIMH OOpa3zoBaTelbHBIMU TMOTpeOHOCTsIMU. Cremyer
o0nerunTh oBJaJeHue MarepuaigoMm oOydarommmucs ¢ 3IIP mocpeanctBom ero
JETANbHOTO OOBSICHEHUS C CUCTEMATUYECKUM MTOBTOPOM, MHOTOKPATHON TPEHUPOBKH
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B TMPUMEHEHUU 3HAHWM, MCIOJIb3YysS MPUEMBl aKTyalu3aluu (BU3yasbHas oOIopa,
aMsITKa).

[IpumepHas nmporpaMma NpeayCMaTpUBA€T BHECEHUE HEKOTOPBIX U3MEHCHUM:
YMEHBIIIEHHE 00BbeMa TEOPETUYECKUX CBEICHUH, BBIHECCHHE OTICIBHBIX TEM WU
LEJbIX Pa3esioB B MaTepHalIbl Jisi 0030pPHOT0, 03HAKOMHUTEIHLHOTO U3YUCHHS.

HN3menenus nporpaMmmsl B 5—9 kiaaccax

Mamemamuxa 6 5 u 6 knaccax

B 03HaKOMUTEIBHOM ILIAaHE PEKOMEHAYETCS HW3y4daThb CIEAYIOIIME TEMBI:
«Pumckas nymepanus», «PaBubie durype», «lluwmuaap, konyc, map», «Kyow,
«IIpssMmoyronpHbIN mapajuienenumneny, «llepemenienne Mo KOOPAUHATHON MPSAMON»,
«Mopaynb yucna», «HucioBble MpoMexyTkn»; «MacmTab» (M3ydaercs B Kypce
«I"eorpadusy); «M300paxkeHnrne reoMeTpruuecKux (GUryp Ha HETMHOBAHHOM Oymare
UCIIOJb30BAaHUEM LHUPKYJSA, JMHEWKH, YroJbHUKA, TpaHCHOpTUpa», «/lnuHa
OKpykHOCTH», «Ilnomane kpyra», «llapannensusie npsimMbie», «llepneHauKyIsIpHbIC
npsimbie», «OceBasi U LEHTpajdbHasi CUMMETpUn» (KM3ydaeTcsi B Kypce IreOMETpHUH);
«beckoHeUHbIE MEpUOIUYECKUE ACCATUYHBIE ApoOu. JlecsTuuHOe NTPUOIMKEHUE
OOBIKHOBEHHOM ApoOm» (M3ydaeTcsi B Kypce ajireopsl).

CrnenyeT yMEHBIIWTh KOJHMYECTBO YacOB Ha clieayrouue TeMbl: «Pemenue
JIOTUYECKUN 3amau», «JlnmHa otpeskay, «llIkanb», «PacnpenenuTenbHblii 3aKOH
YMHOKEHHUS», «3aMKiCh MPOU3BEACHUS C OYKBEHHBIMU MHOXUTEIIMIY, «IlocTpoeHue
KOH(MUTypaluii U3 4YacTei MpsSIMOM, OKPYKHOCTH Ha HEJIMHOBAHHOM M KJIETYATOM
Oymare», «Jlenurenu u kpatHsle. [IpusHaku nenumocTtn», «Hambonpmmii oOmmii
JeuTeIh U HauMEHbIee olliee KpaTHoe. [[eTuMoCcTh CyMMBI M TIPOU3BEACHUSY.
«ITpuBenenue 1podu K HOBOMY 3HAMEHATEN0», «HaxokaAeHue 4acTH 11eJI0T0 U 1eJIOro
no ero vactu». «OKpyrjieHue IeCATHUYHBIX Apolei». «PemieHue 3amay nepedbopom
BCEX BO3MOXKHBIX BapuaHTOBY». «CocTaBlieHHME OYKBEHHBIX BBIPAKEHHI O YCIOBHIO
3ajaun». BeIcBOOOIMBIIIMECS YaChl MOKHO MCIIOJIB30BaTh Ha MMOBTOPEHKE (B HaUalle U
KOHIIE Y4eOHOTr0 rojia), Ha U3y4eHue HauboJiee TPYAHBIX U 3HAUUMBIX TeM: B V Kiiacce
— Ha pEIIeHNE YpaBHEHUH, MPUBEIEHNUE APOOH K HOBOMY 3HAMEHATEI0, YMHOKCHHUE U
JIeNIeHNe JECATUYHBIX JpoOed, u3mepeHue yrioB; B VI kimacce — nelcTBus C
MOJIOKUTEIIbHBIMA M OTPULIATEIIbHBIMU YHCIIAMH, PEIICHUE YPABHEHUM, CI0KEHUE U
BBIYMTAHKUE YMCEJ, COACPKAIUX IETYI0 U APOOHYIO YacTh, HA YMHOKEHHE U JICTICHHUE
0OBIKHOBEHHBIX APOOEH.

Anzeopa

B 03HaKkOMUTENBHOM IUIAHE PEKOMEHAYETCS HU3y4daTh CIEAYIOIIUE TEMBI:
«ppaunoHanbHble yncia. JleicTBuTenbHbie ynciay, «CpaBHEHHE JEHCTBUTEIIBHBIX
qyucesn, apuMeTHYeCKUe ACHUCTBUS C JEUCTBUTEILHBIMU unciiamMmuy, «HaxoxneHue
npuOIMKEHHBIX 3HAYEHUM KBajgpaTHOro KopHs», «Teopema Buera», «Pemenus
YPaBHEHUM TPETHEN U YETBEPTOM CTEIIEHEN PA3JIOKEHUEM HA MHOXKUTEINY, «DYyHKIHUA ¥
=vxX u ee rpadpux», «llorpemHoCTr W TOYHOCTH NPHUOIKEHUS», «UeTHbIE U
HeueTHsIe GyHKIUM», «DyHKIHs y=x"», «OyHKIUI y= ax’, e rpadyK U CBOICTBA.
I'paduxu pyHkIml y= ax’ + N u y=a(x-m)2, «YpaBHEHHUE C IBYMs [IEPEMEHHBIMU U €0
rpaduky», «I'padudeckuii crocod perieHus CUCTEMbl ypaBHEeHHI», «300pakeHue



YJICHOB apU(METUYECKON U T€OMETPUUECKON MPOTrpeccuili TOUKaMU Ha KOOPIMHATHOM
MJI0CKOCTHU. JIMHENHBIN U SKCIIOHEHIUAIBHBIN pOCT. CIIOKHBIE TPOLICHTHD.

Cnegyer yMEHBIIUTh KOJMYECTBO YAaCOB Ha H3ydeHHE TeM: «DopmysbD»,
«JloKa3aTenbCTBO TOXKIECTBY», «JIMHEHHOE ypaBHEHHE C JIBYMS HEHU3BECTHBIMUY,
«I'padux nuHEHHOTO ypaBHEHHs C IByMs nepeMeHHbIMI», «['paduueckoe pemienue
JMHEHHBIX YPaBHEHUI M CUCTEM JIMHEWHBIX ypaBHEHUI», «CBOKCTBA KBaApPATHUYHON
(GYHKIII.

BricBoOOIMBIIIMECST Yachl PEKOMEHIYETCS MCIOJb30BaTh: JUIsSl  JIydIlen
npopaboTKu Hambojee BaXKHbIX TeM Kypca: «Pemienune ypaBHeHuit», «PerieHue
CUCTEM ypaBHEHUI», «COBMECTHbIE NEHUCTBUSA C Opo0sMuy», «lIprumeHeHue CBOWCTB
apu(pMETUYECKOTO KBAJPaTHOTO KOPHS»; Ha TIOBTOPEHHE, pEIICHHEe 3ajad,
npeoOpa30BaHUE BBIPAXKEHHMI, a TAK)KE HA 3aKPEIUICHUE U3YYEHHOT0 MaTepuara.

T'eomempus

Crnengyer OCHOBHOE BHUMAaHHE YACIHUTH PAKTUYECKOW HAIPAaBICHHOCTH Kypca,
UCKJIIOYMB M YNPOCTUB HAMOOJIEE CIOXKHBIA JJIs BOCHPHUATHS TEOPETUUECKUIA
matepuai. Ha ypokax reoMerpuu HEOOXOIMMO MAaKCUMAJIbHO HCIOJIb30BaTh
HarjsiiHbIE CpefcTBa OOy4eHHus, OOJIbllle MPOBOJUTH MPAKTHYECKUX pabdoT ¢
yYallUMHUCS, pemath 3a1aud. CTpOUTh pelIeHue 3a1a4 Mpy MOCTOSTHHOM 00panieHuu
K HarJBITHOCTH — PUCYHKaM M YE€pPTEkKaM.

O3HakoMuUTENBHO JaTh TeMbl: «TeopeMbl M JOKa3aTenbCTBO. AKCHOMBIY,
«/lokazaTenbcTBO  OT NPOTUBHOIO», «CyIIECTBOBAHHE M  E€AUHCTBEHHOCTH
MEPIEHAUKYIISIpa K OpsAMOi», «MeToJ reoMeTpudecKux mect», «MeTton yJIBOeHUd
MennansDy, « Teopema @aneca U TeopeMa O MPONOPLUOHAIBHBIX OTpe3Kax», «LlenTp
Macc TpeyrojbHuKa», «I3MeHeHrne TPUroHOMETPUYECKUX (PYHKIUN TIPU BO3pAaCTaHUN
yria», «DopMynsl IsI paguyCoB BIMCAHHBIX M OIMCAHHBIX OKPYKHOCTEU
IIPABUJIBHBIX MHOTOYTOJIbBHUKOBY», «YpaBHEHUE NpsIMoi», «lBmxkenune», «CBoncTBa
IBWKEHU», «Teopema 0 MpOU3BENEHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUN
OTPE3KOB CEKYLINX, TEOPEMA O KBAAPATE KACATEIBHOW.

Crnengyer yMEHBIINTh KOJIMYECTBO YacOB Ha HM3ydeHHE TeM: «CHMMETpHUYHBIE
¢urypsl. OCHOBHBIE CBOMCTBA OCEBOI CUMMETpHUN», «LIeHTpabHas CUMMETPHSI,
«Ilapannenbubii  mepenocy, «IloBopor», «lIpeobpazoBanue mogobus. IlomoOue
COOTBETCTBEHHBIX 3JIEMEHTOBY», «OCHOBHBIE 33Ja4d Ha IIOCTPOECHHE C ITOMOILBIO
LUAPKYJISI W JIMHEHMKW», «JlekapTOBbl KOOpAMHATBI Ha IUIOCKOCTW», «Pemenne
TPEYTroJaLHUKOBY, «[lomooue dhurypy.

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

Bepoamnocms u cmamucmuxa

B cBsi3u ¢ TeM, YTO JaHHBIM KypC BBI3BIBACT HAWOOJBINNE CIIOKHOCTU JIS
oOyuatomuxcst ¢ 3IIP, cBsi3aHHBIE CO CHHKEHHBIM YPOBHEM pa3BUTHs CIOBECHO-
JIOTUYECKOTO MBIIIJICHHS], €r0 U3y4YeHUE JOKHO CTPOUTHCA Ha 0A30BOM ypOBHE U
JOCTYIIHOM Ul YYEHHKOB Marepuase. OCHOBHOE BHHUMAaHHE CIEAYET YAEIUTh
paszenaM, CBS3aHHBIMHA C IIOBTOPEHUEM IPOMIACHHOIO MaTepualia, YBEIUYUTH
KOJIMYECTBO YINPAXKHEHUN W 33JaHHM, CBSI3AHHBIX C MPAKTHYECKOW AEATEIBHOCTHIO
00yJaroIMXcs.



HeoOxoaumo nepecMOTpeTh COAEpXKaHUE TEOPETHYECKOro Marepuana |
XapaKTep €ro M3JI0KEHMs: TEOPETHMYECKUMH Marepuas IPErnoJHOCUTh B IMPOLECcCce
peleHns 3a7a4 M BBITOJHEHUS 3aJaHUM HArJAIHO-TIPAKTUYECKOrO XapakTepa; He
TpeOOBaTh BBIBOJIA M 3alIOMHUHAHMS CIOXKHBIX (OPMYII, PEIICHUS HECTaHIApTHBHIX,
TPYAOEMKHUX 3aaHUM. P TeM cienyeT u3ydaTh B O3HAKOMUTEIIBHOM ILUIAHE.

[TpumepHas mporpaMmma MpeIoCTaBIsSET aBTOPY pabodeit mporpaMMbl CBOOOTY
B pacrpe/eIeHny MaTepuaa 1o 4eTBepTsaM (TpuMectpam). PactipenencHue BpeMeHH
Ha W3YYCHHE TEM B TEUEHHE YYEOHOTO ToJa CaMOCTOSTEIBHO OIPEHesaeTCs
o0Opa3oBaTeNbHON OpraHu3anyeil ¥ 3aBUCUT OT OCOOSHHOCTEH TPYIITBI 00yYarONTUXCs
¢ 3IIP u ux ocoObix 00pa3oBaTENbHBIX MOTPEOHOCTEH.

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

Conepxxanue BUIOB JesTenbHOCTH oOyuwatouuxcsa ¢ 3[IP onpenensierca ux
0CcOOBIMU 00pa30BaTENbHBIMU MOTPEOHOCTAMU. [IOMUMO IIMPOKO HCIONB3YyEMBIX B
OOII OO0 o6umx ans Bcex 00y4aromuxcsi BUAOB ACSITENbHOCTU CIAEAYET YCUIHUTh
BU/JIBI ICATEIBHOCTH CHEIU(PUIHBIC Il JaHHOW KaTerOpuu JeTei, 00ecTieunBaroIie
OCMBICJIICHHOE OCBOCHHME COJACpXKAHMsS OO0pa3OBaHHsA II0 MPEAMETY: YCHIICHHE
MPEIMETHO-TIPAKTUIECKON JESITEbHOCTH C aKTHUBHM3AIlMe CEHCOPHBIX CHCTEM;
Yepe/OBaHUE BHJOB JCATEIBHOCTH, 3aJCHCTBYIOIIUX Ppa3IUYHBIE CEHCOPHBIE
CHCTEMBI; OCBOCHHE MaTepHalia ¢ OMOPOil Ha aJTOPUTM; «IOMIATOBOCTHY B M3YUCHHUU
MaTepuaa; UCIOJIb30BAHUE JOMOJHUTEIBHON BU3YyaIbHOM OMOpPHI (CXEMBbI, I1a0JIOHBI,
OMOpHBIE TaOJMILIbI); PEUYEBOM OTYET O MPOIECCe U pe3ysibTaTe JeATEIbHOCTH;
BBIMOJIHEHUE CIHEIUANIbHBIX 3aJaHull, 00ECIeUUBAIOIUMX KOPPEKIHIO PEeryssiuu
y4eOHO-TI03HABATENIbHOMN 1€ATEIbHOCTH U KOHTPOJIb COOCTBEHHOT'O pe3yibTara.

[TpumepHasi TemaTuueckass M TEPMHHOJIOTHMYECKAsl JIEKCMKAa COOTBETCTBYET
OOIT O0O0.

Jns oOyuvarommxcs ¢ 3IIP cyliecTBEeHHBIM SIBISIOTCA MPUEMBI PabOThI C
JIEKCUYECKUM MartepuajoM Mo mnpeamery. [IpoBoaurcs cnenmanbHas paboTa Mo
BBEJICHUIO B aKTHUBHBIM CIOBaph O00YUYaAOIIUXCSI COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
N3y4aembie TEpMUHBI BBOSTCS HA TTOJMCEHCOPHOW OCHOBE, 00s3aTeIbHa BU3yalbHas
MOJIZIEPAKKA, aITOPUTMBI paOOTHI C ONIPEAETICHUEM, OITIOPHBIE CXEMBI JJIs aKTyaIu3aluu
TEPMHUHOJIOTHH.

Mecto yueOHOro npeamera «MaremaTnka» B y4eOHOM ILIaHe

B cootBerctBUM ¢ DenepanibHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 001Iero oOpa3oBaHMsl y4eOHBINM mpeaMmeT «MaTtemaThkKa
BXOJUT B TpeAMETHyI0 o0Onacth «MartemaTtnka M uWHOOpPMATHKa» U SIBISETCS
o0s13aTenbHBIM 171 u3ydeHus. B 5-9 kiaccax yueOHbIN npeamer «MartemaTukay
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TPaJIULMOHHO M3Y4aeTcs B paMKax CIEIyIOIIMX y4eOHBIX KypcOB: B 5-6 Kiaccax —
Kypca «Marematuka», B 7-9 kiaccax — KypcoB «AnreOpa» (BKIHOYAsl 3JIEMEHTHI
CTaTUCTUKA M Teopun BeposTHocTed) u «['eomerpus». Hacrosmeid nporpammoit
BBOJIUTCS CAMOCTOSITENIbHBIN y4eOHBIN Kypc «BeposITHOCTh U CTATUCTUKAY.

Hacrosmieit mporpaMMoi npelycCMaTpUBAETCs BbIACIICHUE B y4€OHOM IUIaHE Ha
M3Yy4YEeHHE MaTeMaTUKH B 5—6 Ki1accax 5 yueOHBIX 4aCcOB B HEICIIO B TEUCHUE KAXK]IOTO
roja oOyueHus, B 7-9 kiaccax 6 yueOHbIX YaCOB B HEZEIIO B TEUEHUE KaKJ0T0 rojia
00yueHus, Bcero 952 yueOHBIX yaca.

Conmepxxanue yueOHoro mnpeamera «MaremMaTuka», NPEICTaBICHHOE B
[IpumepHoii paboueit mporpamme, cootBercTByeT @DI'OC OO0, IIpumepHoi
OCHOBHOM 00pa3oBaTeNbHOM MporpaMMe OCHOBHOTO oOmmiero o0Opa3oBaHUS,
[IpumepHOW aganTUPOBAHHONM OCHOBHON 00pa30BaTENbHOW MPOrpaMMe OCHOBHOTO
o01m1ero 06pazoBaHusi 00yUaIOIIUXCS C 33ICPKKON TICUXUYECKOTO PA3BUTHA.

TemaTuyeckoe IJIaHUPOBaHUE YYEOHBIX KYpCOB U  PEKOMEHIyEMOE
pacnpeziesieHne yueOHOro BpeMEH! I U3YyUEHHs OTJIEIbHBIX TEM, MIPEAJI0KEHHBIC B
HACTOSIIIIENW pOrpaMMe, HaJl0 pacCMaTpPUBAaTh Kak IIPUMEPHBIE OPUEHTUPHI B IIOMOILIb
COCTAaBUTENIO aBTOPCKOW pabouell mporpamMmbl M MPEXJIE BCEr0 YUYMTENO. ABTOP
pabouyeil mporpaMMbl BIIpaBE YBEJIUYHUTH NPEJIOKEHHOE YUCIO y4yEOHBIX YacoB Ha
TeMbl, TpeOymomue Oojee IMTEeNbHOro u3ydeHus oOyuatouumucs c 3IIP, wmm
YMEHBUIUTh KOJIMYECTBO YAaCOB HAa TEMBI, N3y4YaeMbI€ HA O3HAKOMHTEIIBHOM YpPOBHE.
JlomycTUMO Takke JIOKaJbHOE IMEPEPACTIPENCICHHE U TEPECTAHOBKA 3JIEMEHTOB
colepKaHUsl BHYTPU JaHHOro kiacca. KonMuecTBO MpPOBEPOYHBIX  padboT
(TeMaTH4EeCKUI 1 UTOTOBBII KOHTPOJIb Ka4eCTBAa YCBOCHUS YYEOHOT0 MaTepuaia) U ux
TUI (CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE PAa0OTHI, TECTHI) OCTAIOTCS HAa YCMOTPEHUE
yuurtena. Takke yUYuTeNb BIpaBe yBEIUUYUTh WM YMEHBIIUTh YUCIIO YY€OHBIX YacoB,
orBeA€HHBIX B I[IpumepHoid pabouelt mnporpamme Ha 0000LIEHHE, TOBTOPEHUE,
CUCTeMAaTHU3allMI0 3HaHUM oOywatonuxcs. ENWHCTBEHHBIM, HO NPUHIUIHAIBHO
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;

" pa3BUTUE WHTEJUIEKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEW OOYyYarolUXCs C
3I1P, nmo3HaBaTeIbHONW aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHHI, HHTEpeca K
W3YYCHHUIO MAaTEMATUKU;

* noaseaeHue oodyyatouiuxcs ¢ 31IP Ha 1ocTynHOM AJi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMAaTUKN U OKPYXKAIOLEro MUpa;

* (popmupoBaHuEe (QYHKIMOHAIBHOM MaTeMaTUYeCKOW I'pPaMOTHOCTH: YMEHUS
pacrno3HaBaThb MaTEMaTHUECKUE OOBEKTHI B pEaIbHbBIX KU3HEHHBIX CUTYALMSIX,
IIPUMEHATH OCBOEHHBIE YMEHMs JJI1 PELICHUS INMPaKTUKO-OPHUEHTHPOBAHHBIX
3a/lay, MHTEPIPETUPOBATH IIOJYYEHHBIE pE3yNbTaTbl M OLICHUBAaTh HUX HA
COOTBETCTBUE IPAKTUYECKOU CUTYALIUH.

OCHOBHBIE JMHHH COJIEp)KaHUs Kypca MaTeMaTuku B 56 Kimaccax —
apupMeTnyecKas U reOMEeTpuYecKas, KOTOPbIE pa3BUBAIOTCS MMAPAJUIEIbHO, KaK/1as B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT JIPYroH, a B
TECHOM KOHTAaKT€ M B3aUMOJEHUCTBUHM. TaKke B Kypce NPOUCXOAUT 3HAKOMCTBO C
AJIEeMEHTaMU anreOpbl U ONMHUCATEIbHON CTATUCTUKHU.

N3yuyenue apudmeTnueckoro marepuaiga HauMHAETCA CO CHUCTEMaTu3aluu U
pPa3BUTHUS 3HAHUM O HATYPAJIBbHBIX YMCIAX, MOJYYEHHBIX B HadalbHOU wwiKoie. [Ipu
TOM COBEpUICHCTBOBAHWE BBIYUCIUTEIBHOW TEXHUKM U (POPMHUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHWW COYETAETCA C PAa3BUTUEM BBIUMCIUTEIBHOW KYJIbTYpHI, B
YaCTHOCTH € OOy4Y€HHUEM MPOCTEHIINM MpUEMaAM MPUKUAKUA U OLIEHKH PE3YJIbTaTOB
BbIUKCIICHHN. 3yueHnne HaTypalbHBIX YMCeN MPO0IHKaeTcs B 6 Kjacce 3HAaKOMCTBOM
C HAYaJIbHBIMU TOHSTUSIMU TEOPUU JEITUMOCTH.

Jpyroii KpynHblil OJOK B coliepKaHUU apu(PMETHUECKON JIMHUU — 3TO JPOOH.
Hauano n3ydeHus: OObIKHOBEHHBIX U JIECITUYHBIX APOOEH OTHECEHO K 5 Kiaccy. ITo
MEPBbI ATanm B OCBOEHUM Jpo0eH, Korjga MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU
uaesIMU, MOHATHSIMHU TeMbl. [Ipu 3TOM paccMoTpeHuEe OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BEME MPENUIECTBYET U3YUEHHUIO JECATUUHBIX Ipo0eH, 4To 1eaecooOpazHo
C TOYKH 3PEHHUS JIOTUKU W3JIOKEHUS YHCIIOBOW JIMHUM, KOrJa IMpaBuja ACUCTBUU C
JACCATUUYHBIMH APOOSIMH MOKHO OOOCHOBAaTh YK€ M3BECTHBIMH aJIrOpUTMaMHU
BBIMOJHEHUS JEHCTBUM C OOBIKHOBEHHBIMH JPOOsIMH. 3HAKOMCTBO C JECSITHYHBIMU
ApOOSIMH PaCUIMPUT BO3MOXKHOCTH JJII MOHUMaHUS OOY4YaIOIIMMUCS MPHUKIAJIHOTO
IIPUMEHEHUST HOBOW 3alMCH MPU U3YyYEHUHU APYTUX MNPEIMETOB U MPHU MPAKTHYECKOM
ucnonb3oBanuu. K 6 kjmaccy OTHeCEH BTOpPOM dTam B H3y4YEHUU JApoOeH, Te
POUCXOJIUT COBEPIICHCTBOBAHME HABBIKOB CPABHEHUS U NpeoOpa3zoBaHus ApoOei,
OCBOEHHE HOBBIX BBIUYMCIUTENbHBIX aJITOPUTMOB, OTTAUMBAHNE TEXHUKU BBIYUCICHUH,
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B TOM YHMCJIE€ 3HAaYEHUN BBIPAKECHUM, coliepKallluX U OOBIKHOBEHHbIE, U JIECATUYHBIC
IpoOu, yCTAaHOBJIEHUE CBSA3EH MEXIy HUMHU, pPACCMOTPEHHE MPUEMOB PEILICHUS 3a]1a4
Ha 1poOu. B Hauase 6 kiacca mMpOMCXOAUT 3HAKOMCTBO C MOHSITHEM IMPOIICHTA.

Oco0eHHOCThIO U3YyUEHUS MOJIOKUTEIBHBIX U OTPUIATEIBHBIX YUCEI SIBISIETCS
TO, YTO OHM TAKKE€ MOTYT pacCMaTpHUBAThLCS B HECKOJIBKO 3TarnoB. B 6 kiiacce B Havase
u3yuyeHusi TeMbl «I10M0KUTENbHBIE U OTPULIATEIBHBIE YHCIIA» BBIJIEIACTCS MOATEMA
«llenple yncna», B paMKax KOTOPOM 3HAKOMCTBO C OTPULATEIbHBIMH YHUCIAMHU H
NEUCTBUSIMH C TIOJIOKUTEIBHBIMA M OTPULATEIIBHBIMU YHUCJIAMU MPOUCXOJIUT Ha
OCHOBE COIEPXKATENbHOTO TMOAXO0Ja. OJTO TMO3BOJSAET HAa JOCTYIIHOM YPOBHE
MO3HAKOMUTH YYAIIUXCS MPAKTUYECKU CO BCEMU OCHOBHBIMU MOHATHUSIMU TEMBI, B TOM
YyCcli€ W C IpaBWIaMU 3HAKOB MPU BBITOJHEHUH aApU(PMETHUECKUX JEHCTBUU.
N3yuyeHue palMOHAIBHBIX YUCEI Ha 3TOM HE 3aKOHYMTCS, a OyJeT MPOJOKEHO B
Kypce anreopsl 7 Kjlacca, YTO CTAHET CIEAYIOMIMM IIPOXO0I0M BCEX MPUHUIMITUATIBHBIX
BOITPOCOB, TEM CaMbIM pa3/eJICHUE TPYIHOCTEN 00JIeTYaeT BOCIPUITHE MaTepHaa, a
pacnpeiesieHue BO BpeMEHH CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipn 0O0yyeHMUM pElIeHHI0 TEKCTOBBIX 3a/ady B 5—6 Kilaccax HCIONb3YHOTCS
apudmernueckue NpuéMsl perieHus. TeKCToBbIE 3aJauu, pelaemMble Ipu 0TpabOTKe
BBIYMCIINTEIBHBIX HABBIKOB B 5—6 KJlaccax, pacCMaTpPUBAIOTCS 3aJ1a4 CIEIYIOIIUX
BUJOB: 33/Jauyd Ha JIBWJKEHUWE, Ha 4YacTH, Ha TOKYIKHM, Ha pabdory W
IPOU3BOJUTEIBHOCTh, Ha MPOLEHTHI, Ha OTHOLIEHWS W mIpornopuuu. Kpome Toro,
oOy4Jaroniyecsi 3HaKOMSTCS ¢ NpHEMaMHU pELICHUs 3aJad MepedopoM BO3MOXKHBIX
BApUAHTOB, yyaTcs paboTaTh ¢ HH(poOpMalel, mpeacTaBIeHHON B popMe TadIuIl Uin
IarpamM.

B Ilpumepnoit pabouedt mporpamMme mpeaycMOTpeHo GOpMUPOBaHUE
MIPOIEIEBTUUECKUX aNreOpandecKkux npeacTaBiieHuid. bBykBa kak CHMBOJ HEKOTOPOTO
Yucjaa B 3aBUCHMOCTH OT MAaT€MaTHYECKOr0 KOHTEKCTa BBOJUTCS IIOCTEIIEHHO.
BykBeHHass CUMBOJIMKA HIMPOKO HUCHOJB3YETCS MPEXIE BCEro i 3alucCh OOIIHUX
YIBEpXKACHUA W MOpeNIoXKeHU, (opMyn, B YaCTHOCTH MJIi  BBIYUCICHUS
r€OMETPUYECKUX BEJIMUMH, B KAYECTBE «3aMECTUTEIISD YUCIIA.

B kypce «Marematuku» 5—6 KiaccOoB MPEACTaBIICHA HarJIsiAHAs T€OMETPUs,
HamnpaBjieHHass Ha  pa3BUTUE OOpPa3HOrO  MBILUIEHUS, IPOCTPAHCTBEHHOTO
BOOOpaKEHUS!, U300pa3UTENbHBIX YMEHUNH. DTO BayKHBIN ATAll B U3yUYEHUU T€OMETPUH,
KOTOPBIM OCYILECTBJIAETCS Ha HAIVIIAHO-IIPAKTUYECKOM YpPOBHE, OIHMpAaeTcs Ha
HarJsIIHO-00pa3Hoe  MbIIUIeHHe oOywaromuxcsi. bonblnas poib  OTBOAUTCS
MPAKTUYECKOM  AEATEIBbHOCTH,  ONBITY,  OJKCIIEPUMEHTY,  MOJIEIUPOBAHUIO.
OOyuaroiuecss 3HAKOMSTCS C TE€OMETPUYECKUMH (UrypaMyd Ha IUIOCKOCTH U B
IPOCTPAHCTBE, C UX MPOCTEUIIMMHU KOH(MUTypalMsIMH, ydaTcs HM300paxaTb HUX Ha
HEJIMHOBAaHHOW M KJIeT4aTol Oymare, paccMaTpuUBalOT UX MpocTeiliine cBoiicTBa. B
npolecce U3yyeHus HarIsAHOW TeOMETPUM 3HAHUS, MOJyYeHHbIE 00YyYarolMMUCS B
Ha4yaJbHOM LIKOJIE, CACTEMATU3UPYIOTCS U PACILIUPSAIOTC.
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MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMYy IUIaHy B 5—6 KijaccaX H3y4aeTcs WHTETPUPOBAHHBIN
npenMer «MaTemaTHKa», KOTOPBIM BKIIOYaeT apu(METHYeCKUuil wmarepuan u
HarJsIHY0 TEOMETPHIO, @ TAKXKE MTPOIEAEBTUUECKHIE CBEACHUS U3 alreOpbl, 3JIEMEHTHI
JIOTMKH M Hayaja OIMCaTeIbHOW CTaTUCTUKH.

VY4eOHbIil I1aH HA U3yYeHHE MaTeMaTHKU B 5—0 Kiaccax OTBOJUT HE MEHee 5
y4eOHBIX YacOB B HEJENI0 B TEUEHUE KaXKJOro rojpa ooydeHus, Bcero He MeHee 340
y4eOHBIX YacoB.

Conep:xanue yueOHOro Kypca (1mo roxam o0y4eHnus)

5 KJIACC

Hamypanonuie uucna u nynsp

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

[lozunnonHass cuctema cuuciaeHus. PUMCKad Hymepauua Kak npumep
HeMO3NLIMOHHOM CUCTeMbI cuncieHns’. JlecssTHHas CHCTEMa CUHCIICHHSL.

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

Clio’)keHue HaTypaJbHBIX YUCEI, CBOMCTBO HYJS IMPHU CIOXKECHHHU. Bpruutanue
KaK JIecTBUE, OOpaTHOE CIIOKEHHIO. YMHOXEHUE HATypalbHBIX YHCEI; CBOMICTBA
HYJISl M €IMHULIBI TIPU YMHOXEHUHU. [leneHue kak neicTBue, 0OpaTHOE YMHOKEHHUIO.
KomrionenTsl  gelicTBui, CBA3b  MExXAy HuMH. IIpoBepka  pesyinbrara
apupmernyeckoro neiicteus. llepeMecTuTenbHOE W COYETATENbHOE CBOMCTBA
(3aKOHBI) CIIOKEHHS W YMHOXCHHs, PacnpefeNMTeNbHOe CBOMCTBO (3aKOH)
YMHO>KEHNA.

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

[lenvTenm n KpaTHble 4WCna, pasioxkeHue Ha MHoxutenu. lIpocteie u
cocTaBHbIC uncia. [1pUsHakn JenumocTu Ha 2, 5, 10, 3, 9. [leneHue ¢ oCTaTKOM.

CreneHb C HaTypaJlbHbIM MOKa3aTeJeM. 3alKch 4YHUCIa B BHUIAE CYMMBI
pPa3pAIHBIX CIAaracMbIX.

YucnoBoe BbIpakeHUE. DBplunClieHHME 3HAYEHUH YHCIOBBIX BBIPAXEHUU;
MOPANOK  BBINOJHEHUS  JAcUCTBUM.  Mcmonb3oBaHWE  TIPU  BBIYMCIICHUAX
NEPEMECTUTEIBHOTO U COYETATEIbHOI'O CBOMCTB (3aKOHOB) CJIOKEHUS U YMHOKEHHUS,
pacnpeaenTenbHOro CBONCTBA YMHOXKEHMS.

Jpodu

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

1
3)_IGCL " Jajie€ KypCuBOM 0003HAYECHBI TEMBbI, U3YUCHHUC KOTOPBIX IIPOBOJAUTCA B O3HAKOMUTCIILHOM IUIAaHE. He,uaror
CaMOCTOATEJIBHO OIPCALCIIACT 00BeM n3y4aeMoro mMarepuaJia.
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Ipe/iCTaBlIeHHe CMEIIaHHOM 1poOU B BUI€ HETPABUIILHOM APOOU U BBIJEICHHUE 1IEJION
YacTH YUClla U3 HEMpaBWIbHOU Apoou. M300paxkeHue npodeit ToukaMu Ha YUCIOBOM
npssmoii. OcHoBHOE cBoiicTBO apodu. CokpalleHve apobeid. lMpueeaeHne fpodu K
HOBOMY 3HaMeHaTento. CpaBHeHHE IPOOEH.

CrnoxxeHue W BBIYMTAHUE JIpoOeil. YMHOXKEHUE U JieleHne Ipo0ei; B3auMHO-
oOpatHble 1podu. Haxo>KaeHue YyacTwy LEenoro 1 LLeaoro no ero YacTu.

Hecarnunas 3amuch Jpobeit. [IpencraBiieHue necITUYHOM 1poOW B BHJIE
00bIKHOBEHHOM. M300paxkeHne NeCATHYHBIX APOOEH TOUKaMU Ha YHUCIIOBOM IMPSMOM.
CpaBHeHHE IECATUYHBIX APOOEH.

Apudmernueckue JEHCTBUA C  AeCATUYHBIMH  ApoOsimu.  OKpyrneHue
AeCATUYHBIX AP0o6en.

Pemenne TeKCTOBBIX 32/1a4

Pemenne TeKCTOBBIX 3a/1a4 apuMETHIECKUM CTIocoO0M. PeLlieHne nornyeckux
3aaau. PelueHve 3aaay nepebopoM BCeX BO3MO>KHbIX BapMaHTOB. Mcrions30BaHue pu
pEIIeHUH 3a71a4 TaOJIHI] U CXEM.

Pemiennie 3amad, coaepKallMX 3aBUCHUMOCTH, CBSI3bIBAIOIINE BEJIIMYUHBIL:
CKOpOCTb, BpEMSI, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh. EMHUIIBI H3MEPEHUS:
Macchl, 00bEMa, IIEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTU. CBA3b MEXKIY €IMHHUIIAMU
U3MEPEHUS KaXK10W BEJIMYHHBI.

Pelienrie OCHOBHBIX 3aj1a4 Ha JPOOH.

[IpencraBienue JaHHBIX B BUJI€ TaOJIUII, CTOJIOYATHIX TUArpamMM.

Harasignas reomerpust

Harnsaueie npencraBieHus o Gurypax Ha IIOCKOCTH: TOYKA, psiMasi, OTPE30K,
Jy4, yroJj, JIOMaHasi, MHOTOYTOJbHUK, OKPYKHOCTb, Kpyr. Yroiu. [Ipsamoii, ocTpbIi,
TYHOU U pa3BEPHYTHIE YTJIbI.

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

Harnsinuele mnpencrtaBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIHUK;
NPSIMOYTOJIBHHK, KBaJIpaT; TPEYroJIbHUK, O PABEHCTBE ouryp.

N3o0paxxenne ¢uryp, B TOM uuclie Ha kieTdator Oymare. [1O0CTpOeHue
KOHGoMrypaumii 13 yacTei nNpsMoid, OKPY>KHOCTW Ha HEeNMHOBAHHOW W KeT4yaToi
bymare. Mcrnonp30BaHue CBOMCTB CTOPOH M YIJIOB MPSIMOYTOJbHHMKA, KBaIpaTa.

[lnomaas NpSAMOYroJIbHUKA W MHOTOYTOJIbHUKOB, COCTaBJICHHBIX W3
MPSIMOYTOJIBHUKOB, B TOM uucie (QUryp, M300pak€HHBIX Ha KieTdaTod Oymare.
Enuauniel nsmepenns mionaau.

HarnsagHble npeAcTasneHnst 0 NPOCTPAHCTBEHHbIX puUrypax: NpsiMmoyrofbHbIi
napannenenunes, Ky, MHOrorpaHHUKM. 1306pa>keHne NpocTeMLLnX MHOror paHHNKOB.
Pa3BépTKn Kyba u napannenenunefa. CosgaHvue Mopeneli MHOTOrpaHHUKOB (13
Bymarw, MpoBOIOKU, NacTUIMHA 1 Ap.).

O61BEM NPsAMOYroNnbHOTO napannenenunesa, Kyba. EanHnubl namepeHns oobéma.

6 KJIACC

Hamypanonvie uucna

15



Apudmernueckre NEUCTBUS C MHOTO3HAYHBIMM HATypaJbHBIMH YHCJIAMHU.
YuciioBble BRIPAKEHUS, MOPSAOK ACHCTBUM, HCIIOJIb30BaHUE CKOOOK. Mcronb3oBanue
[P BBIYUCIECHUSAX IMEPEMECTUTEIBHOTO W COYETATEIBHOIO CBOWCTB CIOKEHUS W
YMHOKEHHSI,  PacnpefenMTenbHOr0  CBOWCTBA  YMHOXKeHUsi.  OkpyriieHue
HaTypaJIbHBIX YUCEN.

JlenuTenu ¥ KpaTHBIC YMCia; HaMbO/bLUMA OOWMIA fennTenb U HavMeHbLee
o6Lee KpaTHOE. [enMMoCTb CyMMbI 1 MPOU3BEAEHMS. JIeJIEHUE C OCTATKOM.

/Jlpoou

OObIKHOBEeHHAs1 ApoOb, OCHOBHOE CBOMCTBO JApOOH, COKpalleHHe apoOei.
CpaBHeHue U ynopsiiounBanue ApoOeit. PelmieHue 3aay Ha HAXOXKIEHUE YaCTU OT
[EeJI0oro M 1EeJIoro mo ero yactu. J[poOHoe YMcio Kak pe3ynbTar JejeHUs.
[IpeacraBienue necATUYHON OpoOU B BUE OOBIKHOBEHHOW APOOH W BO3MOMXKHOCTD
npe/cTaBiICHUs] OOBIKHOBEHHOM NIpoOu B BUJIE JAecATUYHOU. JlecaTuunbie Apodu u
MeTpUYecKas cucrema mep. ApupmeTuyecKkue JeUCTBUS U YHCIOBBIE BBIPAKEHHUS C
OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSIMHU.

Otnomenue. Jlenenue B [JaHHOM OTHOIIEHWH. MacwTab, mponopuus.
[IprMmenenne mponopunii py PEMICHUH 3a/1a4.

[TonsiTue npoueHTta. Beruucienne nporeHTa OT BEIMYMHbI U BEJIMYUHBI 10 €€
IOPOLEHTY. BplpaxkeHne NPOLEHTOB NECATUYHBIMU JpoOsMu. PemieHue 3agad Ha
IPOLIEHTHI. BrlpakeHue OTHONIEHUS BEJIUYHH B IIPOLEHTAX.

Ilonoscumenvuvie u ompuyamenvnovle Yuc1a

[TonoxxurenbHble W oTpuuaTenbHble uucna. Llensie umcna. Mopgynb uucna,
reomeTpuyeckass uHTepnpeTauus Moaynd uucna. MszoOpaxkeHnue uymcen Ha
KOOpAMHATHOM mpsiMoid. HNC/IOBbIE MPOMEXKY TKMU.

CpaBHeHue uucen. Apu@MeTHUYECKHUE NEUCTBUS C TMOJOKUTEIbHBIMA U
OTPULIATETLHBIMHU YHUCIAMHU.

[IpssMOyToOJIbHAs cHUcTeEMa KOOPAMHAT Ha IUIOCKOCTH. KOOpIWHATBI TOYKHM Ha
IJIOCKOCTH, abcuucca U opauHara. [loctpoeHue Touek U Guryp Ha KOOPAMHATHOM
IIJIOCKOCTH.

bykeennvie gvipasicenusn

[Ipumenenue OyKB AJis 3alIMCHU MAaTEMaTUUYECKUX BBIPAKEHUN U TIPEITIOKEHUM.
CpoiictBa apuMeTHYeCKUX JAeHCTBUNA. DBYKBEHHbIE BbIPaXKEHUS W  YUC/OBbIE
NOACTAHOBKN. ByKkBEeHHBIE paBEHCTBA, HAXOXKICHHE HEHW3BECTHOTO KOMIIOHEHTA.
dopmynbl; GopMyIbl MepUMETpa U IUIONIAIH NPSIMOYTOJbHHUKA, KBajapara, 00béma
napannenenvnesia v kyoa.

Pewenue mexcmosuwix 3a0au

Pemenue TeKCTOBBIX 3a/1a4 apuMETHIECKUM criocoOoM. PeLlieHne nornyeckux
3ajad. PelleHune 3aflad rlepe6op0M BCEX BO3SMO>KHbIX BapuaHTOB.

Pewienne 3amau, coaepamuyx 3aBUCUMOCTH, CBS3bIBAIOIIMX BEJIMYUHBIL:
CKOpOCTb, BPEMSI, PACCTOSIHUE; LIEHA, KOJUYECTBO, CTOUMOCTb; MMPOU3BOIUTEIBHOCTD,
BpeMsi, 00bEM palboThl. EQuUHUIBI M3MEpEHHUs: MacChl, CTOMMOCTH; PACCTOSIHUS,
BpeMEHU, CKOpOCTU. CBsI3b MEXIY €AMHUIIAMU U3MEPEHUS KAXKI0M BETUUNHBI.

Pemenue 3aiay, CBSI3aHHBIX C OTHOIIEHUEM, IPOMOPLIMOHATILHOCTHIO BEJIMYHH,
NPOLIEHTaMU; pEIIEHUE OCHOBHBIX 3a7a4 Ha JPOOU U MPOIEHTHI.

16



OueHKa ¥ NpUKnaKa, OKpyrieHue pesynbraTa.

CocTas/neHne OyKBEHHbIX BbIPA>KEHWIA MO YCI0BMIO 3aauu.

HpeI[CTaBJ'IeHI/Ie JaHHBIX C IIOMOIIBIO Ta6J'II/IH H auarpamMm. CTOJ’I6‘IaTBIC
AuarpaMMbl. YTCHHUC U IIOCTPOCHUC. Yrenue KPYIrOBBIX AUarpaMm.

Haznaonaa zeomempus

Harnsinaele npeacraBiaeHus o (purypax Ha INIOCKOCTH: TOYKA, IpsiMasi, OTPE30K,
JIy4, yroJ, JJOMaHasi, MHOIOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTBD,
KpyT.

B3armMHOe pacnono>keHue AByx NPAMbIX Ha NI0CKOCTW, NapasiiebHble NpAMble,
nepneHanKynsapHble nNpsaMble. M3MepeHne pacCTOSIHUM: MEXKAY JABYMsI TOYKAMH, OT
TOYKH JI0 MPSIMOM; JIJIMHA MAPIIPYyTa HA KBAJIPATHOM CETKE.

N3MmepeHne © NOCTPOCHUE VYIVIOB C TMOMOIIBIO TpaHCHOPTHUpA. Buasbl
TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIM, MPSIMOYTOJIbHBIM, TYIIOYTOJIbHBIN;
pPaBHOOEIPEHHBIH, PaBHOCTOPOHHUM. YeThIpEXYrOJIbHUK, MIPUMEPDBI
YETBIPEXYTOJBHUKOB. [IpAMOYTONBHHK, KBaApaT: HCIOJIb30BAHUE CBOWCTB CTOPOH,
yIJI0B, qUaroHaiei. 1306pa>keHne reome TpuyecKnx ouryp Ha HeMHOBaHHO bymare
C WCMONb30BaHWEM LMPKYNS, NMHENKKW, YronbHUKa, TpaHcnopTupa. IloctpoeHus Ha
KJIeT4aTon Oymare.

[IepumeTp MHOTOYTONBHUKA. [[OHSATHE TIIOIIAAN PUTYPBL; €AMHULIBI U3MEPEHUS
riomaay. [Tpubmmxénnoe namMepenure miomanm GUryp, B TOM 4KUClie Ha KBaJIpaTHOM
cetke. [PUOIM>KEHHOE N3MEPEHNE ANMHBI OKPY>KHOCTW, NNOLLaAmn Kpyra.

CummeTpua: LeHTpasbHas, oceBasd M 3epKasibHad CcMMMeTpuun. IocTpoeHve
CUMMETPUYHBIX (oUryp.

HarnsgHble npeAcTaseHns 0 NPOCTPAHCTBEHHbIX (urypax: napannenenvnes,
Kyb, npusma, nuMpamuaa, KOHyC, UWAMHAP, wap U cdepa. KW3obparkeHne
MPOCTPAHCTBEHHbIX (uryp. lMpumepbl PasBEPTOK MHOrOrpaHHMKOB, UMAMHAPA U
KoHyca. Co3faHue Moaenen NPoCTPaHCTBEHHbIX uryp (U3 Gymaru, NpPOBOMOKMK,
nnacTuanHa n ap.).

MoHATMe 00bEMA; eAuHULbl M3MepeHuss 06béMa. O6bEM NPSMOYrofbHOro
napannenenunesa, Kyba.
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I[TPUMEPHA PABOYAS ITPOTPAMMA YUYEBHOI'O KYPCA «AJII'EBPA». 7—
9 KJTACCBI

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, €€ OCBOCHUE HEOOXOIUMO JIJIsl POJAODKEHUS 00pa30BaHus U
B IOBCEIHEBHOW >XM3HU. Pa3zBuTHe y 0OydaromMXCSd HAYYHBIX MPEJICTaBICHUN O
IPOUCXOKICHUU
U CYIIHOCTH alireOpanyecKkux aOCTpaKIui, Croco0e OTpaKeHUs MaTeMaTUYECKON
HayKOW SIBJICHMM W MPOLIECCOB B MPHUPOJEC M OOIIECTBE, POJIM MaTeMaTHYECKOTrO
MOJICIUPOBAHUS B HAYYHOM TO3HAHWU W B TIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
Hay4YHOTO MHUPOBO33PEHUS U KAYECTB MBIIUICHUS, HEOOXOIUMBIX IS aJlalTalluy B
cCoBpeMeHHOM Iu(poBoM oOmiecTBe. M3yueHue anreOpbl €CTeCTBEHHBIM 00pa3oM
obecrieuynMBaeT  pa3BuUTME  yMeHUs  HaOmomaTh,  CpaBHUBATh,  HAXOIUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHHUS, CIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JCHCTBUS W BBIBOJIBI, (POPMYITUPOBATH
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  CaMOCTOSITEIbHON
NESATEIPHOCTH  OOYYarOMIMXCs, TI03TOMY CaMOCTOSITEIbHOE pelieHue  3aaad
€CTECTBEHHBIM 00pa3oM SIBIIICTCS peanu3anued JesTeIbHOCTHOIO IMPUHIUIIA
00yueHwus.

B cTpykType mporpaMmbl yueOHOro Kypca «Anredpa» OCHOBHOM IIKOJIbI
OCHOBHOE MECTO 3aHHUMAIOT COJEpKATeIbHO-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 n3yueHus Kypca o0ydaromumMes
OPUXOJIUTCS JIOTUYECKU pacCykAaTh, HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHbBIN
S3bIK. B CBsI3M ¢ 3TUM 11€51ec000pa3HO BKIIOYUTH B MPOTPaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3/ieiibl MATEMAaTUYECKOT0 00pa30BaHUs U
CHOCOOCTBYIOLIME  OBJIAJCHHUIO  OOYYalOIIMMHUCS  OCHOB  YHUBEPCAJIBHOIO
MaTeMaTH4YECKOro s3bIKka. TakuM 00pa3oM, MOXKHO YTBEP)KIATh, UTO COJICPIKATEIbHON
U CTPYKTYpPHOM OCOOEHHOCTBIO Kypca «AnreOpa» SIBISIETCS €ro WHTETPUPOBAHHBIN
XapaKkTep.

Conepxanue JnuHUM «Yucaa W BBIUMCICHUS» CIYXKUT OCHOBOWM ISt
JMadbHEUIero M3y4eHUs MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHIO Yy OOyYaromuxcs
JIOTUYECKOTO MBINIJICHUS, (POPMUPOBAHUIO YMEHHS TOJH30BATHCA aNTOPUTMaMH, a
TaK)Ke TPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX IS TTOBCEIHEBHOM
KU3HU. Pa3BuTHE MOHATHS O YKCJIE B OCHOBHOM IIKOJIE CBSI3aHO C PALIMOHAIBHBIMU U
HUPpAIMOHATFHBIMU YKCTIaMHU, (POPMUPOBAHUEM MPEJCTABICHUN O JEHUCTBUTEIHLHOM
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yyclie. 3aBepllieHre OCBOCHUS YMCIOBOM JIMHUU OTHECEHO K CTapIIEMy 3BEHY OOIIETro
o0pa3oBaHus.

CopeprkaHue IByX alreOpandecKuX JIMHAN — « Are0pandecKue BIPaKEHU» U
«YpaBHEHUS U HEPaBEHCTBA» CHOCOOCTBYEeT (OPMUPOBAHUIO Yy OOYUYaAIOIIUXCS
MaTeMaTUYeCKOro anmnapara, HEOOXOAUMOro I pEelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX IPEAMETOB M MNPAKTUKO-OPUEHTHPOBAHHBIX 3aJady. B OCHOBHOM MIKOJIE
yueOHBI MaTepuayn TPYIIUPYETCsS BOKPYT PaIlMOHAJIBHBIX BbIpaKeHUMl. AnreOpa
JEMOHCTPUPYET 3HAUCHUE MAaTEMATHUKU KaK SI3bIKa JIJISI IOCTPOEHUSI MAaTEMaTUYECKHUX
MoOjIeJiel, OMUCaHUsl MPOIIECCOB U SBJICHUN peajbHOro Mupa. B 3amaunm oOydeHwus
anredpe BXOIAT TaKXe JajbHEHIIee pa3BUTHE AITOPUTMHUUYECKOTO MBIIIJICHUS,
HE0OXOIUMOI0, B YaCTHOCTH, HJii OCBOEHHUs Kypca WHGOPMATHKH, U OBJIAJCHUE
HaBbIKaMHU JIEYKTUBHBIX paccykaeHuil. [IpeodpazoBanue CMMBOIBHBIX ()OPM BHOCUT
CBOM crnenupuUecKuid BKIAJ B pa3BUTHE BOOOpaXKeHUs, CIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Conepxanue (QyHKIIMOHATBHO-TpA(UUYECKOW JIMHUM HAIEJICHO Ha MOJy4YeHUE
IIKOJIbHUKAMH 3HaHUA O (PYHKLIMSIX KaK BaKHEWIIEH MaTeMaTHYEeCKOW MOJAENU s
OMMCAHUSI U HUCCJIENOBAHMS Pa3HO-00pa3HbIX MPOILIECCOB W SIBJICHUN B MPUPOJE U
oOuiectBe. M3yueHue 3TOro marepuana CrocOOCTBYET Pa3BUTHIO y OOyUYarOLIUXCS
YMEHUS UCIIOJIb30BaTh PA3JIMYHbIC BBIPA3UTEIBHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIIOBECHBIEC, CHUMBOJHMYECKHE, TIpaduueckue, BHOCUT BKIad B (POpPMHUpPOBAHUE
IIPEACTABICHUM O POJIM MATEMATUKHU B PA3BUTUU LMBUIM3ALMH U KYJIbTYPBI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CormacHo yuyeOHOMY TulaHy B /-9 Kiaccax wu3ydaercss Y4YeOHbBIH Kypc
«AnreOpa», KOTOPBIM BKIIOYAET CIEAYIOIIMEe OCHOBHBIC DAa3AeNbl COJNEPIKaHUSA:
«Yucna ©  BBIUMCICHUS», «ANTEOpanyecKue BBIPAXKEHUSN», «YPAaBHCHHS W
HEPaBEHCTBa», « DYHKIIUNY.

VYueOHbIN MJIaH HAa U3ydeHue anredpbl B 7-9 Kiaccax OTBOJIUT HE MeHee 3
y4eOHBIX YacOB B HEJENIO B TEUEHHE KaXJOTo rojia oOy4eHHs, BCEro 3a TPU rojaa
oOyuenust — He MeHee 306 yueOHBIX YacoB.

Copepxanue yueOHOro Kypca (1mo rogam o0y4eHmus)

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,
YOOPSAOYMBAaHUE  pAlMOHAJIBHBIX  uucel.  Apudmernyeckue  ACUCTBUS €
palMOHAIIBHBIMA YHMClaMu. Pemenue 3amady U3 peaJbHOW IPAKTHKMA HA 4YacTH, Ha
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JpOOH.

CreneHb C HaTypajJbHBIM TIOKa3aTelieM: ONpeleseHue, MnpeodpazoBaHue
BBIPA)KEHHI Ha OCHOBE ONPEEICHUS, 3aIIUCh OOJIBIINX YHCET.

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

[IpuMeHEHUE  TNPU3HAKOB  JACIUMOCTH, Pa3JIOKEHUE HAa  MHOXKUTEIU
HATypaJIbHBIX YUCET.

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

Anzebpauueckue gviparicenus

[IepeMeHHBIE, YHCIOBOE 3HAYEHUE BBIPAKECHUS C MEpeMEeHHOU. JlomycTumbie
3Ha4Y€HUsl NepeMeHHbIX. [IpencraBiieHre 3aBUCUMOCTH MEXKIY BEIMYMHAMH B BUJIE
dbopmybl. Beraucienus no gopmynnam.

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

CBoliCcTBa CTENEHU C HATYpPaJIbHBIM I1I0KA3aTEIEM.

OpHowiensl 1 MHOrowieHbl. CrteneHb MHOroudseHa. Cio)KeHUe, BBIYMTAHME,
YMHOXXE€HHE MHOTOWIEHOB. POPMYJIBI COKPAIIEHHOTO YMHOKEHUS: KBAIpAaT CYMMBI U
KBagpaT pasHocTH. Popmyiia pa3HOCTH KBagpaToB. Pa3imokeHue MHOTIOYJIEHOB Ha
MHOKHTEJIH.

Ypaenenusa

VYpaBHeHHE, KOpEHb YypaBHEHHUs, IMpaBWiIa MpeoOpa3oBaHUs ypaBHEHUS,
PABHOCWJIBHOCTb 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.

JINHeliHOe ypaBHeHWe C [ByMS NepeMeHHbIMU 1 ero rpaduk’. Crcrema mByX
JVHEWHBIX YpAaBHEHHW C JBYMsl IEPEMEHHBIMU. PelleHue cucrteM ypaBHEHHI
croco0OoM ToJICTaHOBKU. [IpuMephl peleHns TEKCTOBBIX 33J1ad C MOMOLIBI0 CHCTEM
YpaBHEHUM.

Koopounamot u ecpagpuxu. @ynkuyuu

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

[TpssmoyronpHas cucteMa koopauHat, ocu OX u Oy. Abciucca u opArHATa TOUKU
Ha KOOpJMHATHOM TuiockocTu. [Ipumeps rpadukoB, 3aganHbix dhopmynamu. UteHue
rpauKoOB peaJbHbIX 3aBUCUMOCTEH.

[Monsitue pynkmm. ['paduk Gynkimmu. CroiictBa dhynkiwmii. JInneiinas GyHKIus,
e€ rpaduk. I'paduk pynkuuu y = KX + b. Mpadmyeckoe peLleHne MMHeRHbIX ypaBHEHWIA
N CUCTEM NIMHEVHBIX YPaBHEHUIA.

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

Yucna u eviuucnenusn

KBagpatuelii kopeHb u3 uymcia. [MOHATME 00 uWppauyyoHanbHOM uuChe.
[lecATnYHble NPUOGAMIKEHMS MppauMoHanbHbIX uncen. CpoiicTBa apu(METUUECKHX
KBaJPAaTHBIX KOPHEH M MX MPUMEHECHHE K TIPEOOPa30BAHUIO YHCIOBBIX BHIPAKECHUN H
BeIYKCIIEHHAM. [leiCTBUTENbHbIE YnCna.

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.
PanronanbpHbie BhIpaXEHUS U UX MPEe0Opa3OBaHHUE.

Ypasnenua u nepasencmea

KBaapatHoe ypaBHeHHe, popMylia KOPHEH KBaJpAaTHOIO ypaBHEHUs. [eopemMa
BreTa. Pemienne ypaBHeHHI, CBOASIIMXCA K JIMHEWMHBIM U KBapaTHbIM. [IpocTeiime
IpOOHO-pallMOHAIbHBIE YPABHEHHUS.

["pachmuyeckas MHTepnpeTauns ypaBHEHUIA C ABYMS MEPEMEHHBIMI U CUCTEM
NMHENHbIX YpPaBHEHUA C [ABYMS MepeMeHHbIMW. TIpuMepbl peIIeHHs] CHCTEM
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Peliiennie TEKCTOBBIX 3aj1a4 alreOpanyeckuM CriocoOOM.

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

Dynkyuu

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

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

@DyHKIMY, OMNHCHIBAIOIIME TMPSIMYI0 UM OOpaTHYH MPOIMOPIHOHAIBHBIC

3aBHCHMOCTH, MX rpadukn. OyHkmuny = X5,y = X,y = N :f;. ["padgmueckoe
PELLIEHVE YPABHEHUI 1 CUCTEM YPaBHEHMUIA.

9 KJIACC

Yucna u eviuucienusn

JlecTBUTEIBbHBIE YHCJIA

ParnmonanpHble 4rciia, MppauMOHa/ibHble 4ucna, KOHeyHble U GeCKOHeYHble
AeCATUYHblE Apo6U. MHO>KECTBO AeCTBUTENbHBIX YNCEN; AENCTBUTENbHbIE YMcna
Kak 6eCKOHeYHble AecaTuYHble Apobu. B3avMHO 04HO3HAYHOE COOTBETCTBME MeXKay
MHO>KECTBOM AeCTBUTENbHbIX YACEN Y KOOPAMHATHON NPAMONA.

CpaBHeHVWe [OeNCTBUTENbHbIX 4ucen, apuimeTUYecKue AeACTBUS C
OEeACTBUTENbHBIMU YCNAMM,

N3mepenusi, npudIMKeHUsI, OLEHKH
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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 ¢ OHOM NepeMEeHHOM

JInnerinoe ypaBHeHuE. Pelienue ypaBHEHUM, CBOSIINUXCS K JIUHEHHBIM.

KBagpatHoe ypaBHeHue. PenieHne ypaBHEHHM, CBOISAIIMXCA K KBAJPATHBIM.
bukBanparhnoe ypaBHenue. [pyMepbl PeLLeHNst YpaBHEHWIA TPeTbeill N YeTBEPTON
cTeneHen pa3no>XKeHnem Ha MHOXKNTEJN.

Pemmenne npoOHO-palnOHATBHBIX YPaBHEHUH.

Pelienne TeKCTOBBIX 3a/1a4 ajareOpanyeckuM METOIO0M.

CucreMbl ypaBHeHU

VYpaBHeHuE C IBYMs NEpeMEHHbIMU U ero rpaduk. Pemienue cucrteM AByX
JMHEWHBIX YPAaBHEHUM C JBYMs IIEpEMEHHBIMU. PelieHue cucTeM IByX YpaBHEHUU,
OJIHO W3 KOTOpBIX JIMHEHHOE, a JApyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aJireOpaniyeckKuM CIIOCOOOM.

HepaBencrBa

HucnoBeie HEPABEHCTBA U UX CBOMCTBA.

Pemienne IMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOU. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OAHOW mepeMeHHOM. KBanpaTHele HepaBeHCTBa.
I'paduueckas uHTEpHnperanys 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= X,
y = yX, ¥ = Knux cBoicTBa.

X

Yucnoewvie nocnedogamenbHocmu

Omnpenesnenue ¥ criocoObI 3aJaHUS YUCJIOBBIX MOCIEA0BATEIbHOCTEH

[loHATHE 4YHKCIIOBOM TOCIIENOBATENBHOCTH. 3aJaHU€ MOCIEA0BATEIbHOCTH
peKyppeHTHO# (hopmyIioi u popmyIoit N-ro uieHa.

ApudmMeTHyecKas U reoMeTpuyecKasi Nporpeccum

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

N306pa>keHne uUneHoB apumMeTUYeCKoW W reoMeTPUYECKON MpPOrpeccuii
TO4YKaMn Ha KOOp,D,I/IHaTHOI7I MAOCKOCTW. JIMHEWHbIA W 3KCI'IOH€HLI|I/IaﬂbeII71 pPoCT.
Cno>kHble NPOLEHTbI.
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I[TPUMEPHA PAGOYA ITPOTPAMMA YUEBHOI'O KYPCA «'EOMETPUS».
7-9 KIIACCBI

Henu n3yyeHusi yaeOHOro Kypca

O6mue uenu uzydenus yueoHoro kypca «I'eomerpusi» npeactasiensl B [IOOI1
OOQO. Onu 3akimoyaroTCs, MPEXKIAE BCErO0 B TOM, YTO Ha YpOKax TIeOMETpUU
oOydJaronuiicss y4uTCcs MPOBOJUTH JIOKA3aTENbHBIE PACCYXKICHHS, CTPOUTH
JIOTUYECKNE YMO3aKIIOYEHUs, JOKa3blBaTh HCTUHHBIE YTBEPKICHHS WU CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, ITPOBOJUTH PACCYKIECHUS «OT HNPOTUBHOTO», OTINYAThH
CBOMCTBa OT MPU3HAKOB, (POPMYJIHPOBATH OOpaTHBIC YTBEpKIAeHUs. B oOyuenuun
YMEHHUIO PpACCYX JaThb COCTOUT BA)XXHOE BOCIHMTATEIBHOE 3HAYECHHUE H3YyUYCHHUS
r€OMETPUH, IPUCYLIEE UMEHHO OTEYECTBEHHON MaTEMaTHUYECKOM MIKOJIE.

BTopoii 1enp0 H3ydYeHHsS TEOMETPUM SIBJISIETCS HCIIOJBb30BAHUE €€ Kak
MHCTPYMEHTA MpPU PEIUICHUM KaK MaTEMaTHYE€CKHUX, TaK M MPAKTUYECKUX 3ajad,
BCTPEYAIOLIUXCS B PEATBbHOM )KU3HU. DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHAS
JUHUS B M3YYEHUM TE€OMETpUU B MIKoJe. I 3TOro y4uTel0 peKOMEHAYeTCs
noaOUpaTh 3aJayd MPAKTHYECKOro XapakTepa Il pacCMaTpUBAEMBIX TEM, YUUTh
00y4Jaronuxcsi CTpOUTh MaTEMAaTUYECKUE MOJIEIH PEaNbHBIX KU3HEHHBIX CUTYAIIH,
IPOBOJNTh BBIYMCIEHUS W OLIEHMBATh aJI€KBAaTHOCTh IIOJYYEHHOTO PE3YJbTaTa.
KpaitHe BaxkHO mNOMYEPKMBATH CBSI3M TEOMETPUHM C JPYTHUMHU [PEIMETAMH,
MOTHBUPOBATh HMCIOJB30BaTh OINPEICICHUS TEOMETPUUYECKUX (UTYp U TOHSTHUH,
JIEMOHCTPUPOBATH IPUMEHEHHUE TIOJyUCHHBIX YMEHUHN B PU3UKE U TEXHUKE. DTH CBSI3U
HauOoJiee ApKO BUAHBI B TeMaxX «BekTtopb», « TpUroHoMeTpruieckue COOTHOIIICHUS,
«Meton koopauHat» u «Teopema ITudaropay.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo ywyeObHOMYy TUIaHy B /-9 Kiaccax u3ydaercs Y4YeOHBIH 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
iockoctu» U «IIpeoOpazoBanust mogo0us.

VY4eOHbIi TUIaH npegycMaTpUBaeT U3ydYeHUE MeOMETPUM Ha 0a30BOM YpPOBHE,
UCXOJIs U3 HE MeHee 68 yueOHbIX YacoB B y4€OHOM T'OJTy, BCETO 3a TPH rojia 00y4eHus
— He meHee 204 yacos.

Conep:xkanue y4eOHOro kypca (1mo rogam o0y4eHus)

7 KIIACC

Hauvanbuble nonstus reomerpun. Touka, npsmas, OTPE30K, JIyd. YToJI. Buusl
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yriaoB. BeprukanbHble U CMexHbBIE Yrubl. buccexkrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [IapaynensHoCTh U NEpIeHANKYISPHOCTD IPSIMBIX.

CUMMeTPUUHbIe urypbl. OCHOBHbIE CBOJCTBA 0CeBOM cUMMeTpu®. TIprumepsr
CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHbIE MOCTPOEHMS C MOMOLLBIO LIMPKYNSA U TMHEWKK.

TpeyronsHuk. BeicoTa, Mequana, Ouccekrpuca, ux cBoiicTBa. PaBHOOepeHHBIN
Y PaBHOCTOPOHHUM TPEYTOJIbHUKU. HepaBeHCTBO TpeyroJbHUKA.

CBoiicTBa U MpU3HAKHU PaBHOOEIPEHHOTO TpeyroiabHuKka. [Ipu3naku paBeHcTBa
TPEYTOJIBHUKOB.

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

[IpssMoyrosibHbI ~ TpeyronbHUK. CBONCTBO MEOUaHbl  NPSIMOYTOJBHOIO
TPEYrOJIbHHUKA, NMPOBEAEHHON K I'MIOTeHYy3€e. IIpu3Haku paBeHCTBA IPSMOYTOJIBHBIX
TPEYTOJBbHUKOB. [IpsIMOYTOJIBHBINA TPEyroNbHUK ¢ yrioMm B 30°.

HepaseHncTsa B reomeTpun: HEPABEHCTBO TPEYroNbHNKA, HEPABEHCTBO O JUIMHE
JOMaHOH, TeopemMa O OonblieM yriae U OoJbLIE CTOPOHE TPEYroJbHUKA.
IleprieHIMKYJISAp ¥ HAKIIOHHAS.

[[eoMeTpMyeckoe MeCcTO ToOueK. buccekTpuca yriia ©  CEpeIUHHBIN
IIEPIIEHIUKYJIAP K OTPE3KY KaK T€OMETPUYECKHAE MECTA TOUYEK.

OKpyHOCTb U KpPYT, XOpJa U AUaMETpP, NX CBOKMCTBA. B3auMHOE pacronoxeHnue
OKpPY’KHOCTH M mpsiMou. KacarenpHas M cekymas K OKpPYXHOCTH. OKpyKHOCTD,
BIIMCaHHAas B yroJy. BnimcanHas u onMcaHHasi OKPY>KHOCTH TPEYTOJIbHHKA.

8 KJIACC

Yeroeipéxyronpauku. [lapauienorpaMm, €ro npu3Haku M CBOWMCTBA. YacTHbIE
clyyad TapajuiesiorpaMMoB (TIPSMOYTOJIBHUK, pOMO, KBaapar), MX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKasg Tpamnemnusi, €€ CBOHCTBA M MPU3HAKHU.
[IpsimoyronbHas Tpanenus.

MeTop yaBoeHnsa memanbl. LieHTpansHaa cMMmeTpus.

Teopema daneca 1 Teopema 0 NPONOPLMOHANbHLIX 0TpPe3Kax. CpeaHue TMHUK
TpeyrojbHUKA ¥ Tpanenuu. LIeHTP Macc TpeyronbHuKa.

Mogobue TPeyronbHNKOB, KoadhuumeHT noaobus. [MpusHaku nogo6us
TPeyroNbHUKOB. [Ipumenenue mogo0us Mpyu pelieHuy TPAKTUISCKUX 3a/1a4.

CpoiicTBa Mmomaned reomerpuyeckux ¢uryp. DopMynbl i IIIOMIATU
TPEYroJibHUKa, NapajuiesiorpaMmma, pomOa u Tpameuuu. OTHOUICHUE TUIOMIAICH
MOo00HBIX (HUTYP.

Brruncnenue miuomanerd TPeyrojbHUKOB U MHOTOYTOJIBHUKOB HA KJIETYaTOM
Oymare.

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

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

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

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

9 KVIACC

Cunyc, kocunyc, TanreHc yrios ot 0° 1o 180°. OcHOBHOE TPUTOHOMETPHUYECKOE
TOX1eCTBO. POPMYJIIBI IPUBEACHUS.

Pemenne tpeyrosbHuKOB. Teopema KOCMHYCOB M T€OpeMa CUHYCOB. Pemenue
MPAKTUYECKHX 33]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB H TEOPEMBI CUHYCOB.

MpeobpasoBaHune nogo6bus. MNogobre COOTBETCTBEHHbIX 31€MEHTOB.

Teopema 0 Npov3BeieHNI 0 TPE3KOB XOP, TEOPEMbI O NPOV3BeIeHN 0 TPE3KOB
CEKyLLMX, Teopema 0 KBaapaTe KacaTe/bHOiA.

Bektop, gimHa  (MO&yNb)  BEKTOpa,  COHANpaBICHHBIE  BEKTOPBI,
MIPOTHUBOIIOJIOKHO HAaIpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpallMd HaJa  BEKTOpamH. PasnmokeHwe BekTopa 10  JIBYM
HEKOJUIMHEeapHbIM BekTtopaMm. KoopauHatsl BekTopa. CKalsipHOE MPOHU3BEIECHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS IJIMH U YTJIOB.

JlekapTOBbI KOOPJMHATHI HA TUIOCKOCTH. Y PaBHEHUA NPSAMON U OKPYKHOCTH B
KOOpPJIMHATAX, MEPECEYEHUE OKPYXKHOCTEH M MpsAMbIX. MeTox KOOpAMHAT U €ro
IPUMEHEHUE.

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

[BV>KEHNA MNIOCKOCTY W BHYTPEHHWE CUMMeTpun duryp (3nemeHTapHble
npeacTasneHns). MapannenbHblii nepeHoc. MNoBopoT.
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ITPUMEPHA PABOYAS ITIPOI'PAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTUKA» 7-9 KITACCBI

Heaun n3yyeHusi yaedOHOro Kypca

B coBpeMeHHOM LI(POBOM MUpPE BEPOATHOCTH U CTATUCTUKA IPUOOPETAIOT BCE
OO0JIBIIYI0 3HAYUMOCTb, KaK C TOUYKH 3PEHUS MPAKTUUYECKHUX MPHIOKEHUN, TaK M UX
ponu B oOpa3zoBaHuu. Kaxxaplil 4eIoBeK MOCTOSHHO MPUHUMAET PEIICHUS Ha OCHOBE
MMEIOIIUXCA Y HETO JTaHHBIX. A JIsi 000CHOBAHHOTO MPUHATHUS PEIICHUS B YCIOBUSIX
HEJOCTaTKa WM U30bITKa HH(OpMAaNUMM HEOOXOAMMO B TOM YHCIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUECKOE MBIIIIeHHE. IMEHHO mo3ToMy
OCTpO BCTaja HEOOXOAUMOCTh C(HOPMHPOBATH Yy OOYYArONIUXCS, B TOM YHCJIC
oOyuaromuxcst ¢ 3P, ¢yHKUIMOHAIBHYIO I'PaMOTHOCTh, BKJIIOYAIOIIYIO B ceOs B
KauyeCTBE HEOTHEMJIEMOM COCTABJISAIONIEH YMEHHE BOCHPUHHMATh U KPUTHYECKU
aHAJIM3UPOBATh MH(POPMALUIO, IPEJICTABICHHYIO B Pa3IUYHbIX (QopMmax, MOHUMATh
BEPOSITHOCTHBIM ~ XapakTep MHOIMX pEAJBbHBIX IIPOLIECCOB M  3aBUCHMOCTEH,
IPOU3BOJUTH IPOCTEMIINE BEPOATHOCTHBIE PACUYETHl. 3HAKOMCTBO C OCHOBHBIMU
OpUHLKIIAMU cOOpa, aHallu3a U MPEACTABICHUS TaHHBIX U3 Pa3Iu4HbIX chep KU3HU
oO11ecTBa U ToCy1apcTBa MPHOOIIAaeT 00yUyarouXcs K 001ECTBEHHBIM HHTEPECaM.

B crpykrype nporpaMmbl yd4eOHOro Kypca «BeposiTHOCTb M CTaTHCTHKA»
OCHOBHOW IIKOJIbI BBIICJIEHBI CIEAYIOIINE COAEPKATENbHO-METOJUYECKUE JINHUN:
«IIpencraBieHre JAaHHBIX U ONUCATENbHASI CTATUCTUKAY; «BEpOATHOCTEY»; « DIEMEHTHI
KOMOUHaTOpukn»; «BBegenue B Teoputo rpadosy.

Copnepxxanue nuaun «lIpeacraBieHre JaHHBIX U ONUCATENbHAs CTATUCTHKA»
CIIY>KUT OCHOBOM 7151 GOPMUPOBAHUS HABBIKOB PabOTHI ¢ HH(OPMALIKEH: OT UTCHUS U
UHTEpIpeTaund MHGOpMaluU, NPEICTaBICHHON B TabmuIax, Ha AMAarpaMMax |
rpadukax g0 cOopa, MNPEACTABICHUS M aHajdu3a JaHHBIX C HCIOJIb30BAHUEM
CTaTHUCTUYECKUX XapaKTePUCTHK CPEeJHUX W pacceuBaHus. Pabortas ¢ JaHHBIMH,
oOyuatomuecs: ¢ 3IIP yyarcst cunTeiBaTh U MHTEPIPETUPOBATH JaHHBIC, BbIIBUTaTh,
apryMEHTUPOBaTh M KPUTUKOBATH MPOCTEHIIME THUIIOTE3bl, PA3MBIIUIATh HAJ
(akTopaMu, BBI3BIBAIOIIMMU HM3MEHUYMBOCTh, M OLICHMBaTb WX BIMAHUE Ha
paccMaTpUBaEMbI€ BEITMYHUHBI U IIPOLIECCHI.

NHTYyUTHBHOE NPEACTABIEHUE O CIy4YalHOW W3MEHYMBOCTH, HCCJIEIOBAHUE
3aKOHOMEPHOCTEN U TEHACHUMN CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOW JIJII N3Y4ECHUS
Teopuu BepoATHOCTeH. bombinoe 3Hauenune g oOydarommxcsa ¢ 3IIP 3neck nmerot
MIPAaKTUYECKHUE 3aJaHHsI, B YACTHOCTH ONBITHI C KJIACCUYECKUMHU BEPOSITHOCTHBIMU
MOJEIISIMH.

[TonsiTue BEpOSATHOCTHM BBOJAUTCS Kak Mepa MpaBAONoNo0Us CIydyailHOro
coObrtus. [Ipu uzydenun kypca obyuqaroruecs: ¢ 3I1P 3nakomsTcst ¢ mpocTermmmu
METO/IAMH  BBIYMCIICHUS  BEPOATHOCTEH B  CIy4alWHBIX 3KCHEPUMEHTaxX C
PAaBHOBO3MOXHBIMH ~ AJIEMEHTapHBIMU  HMCXOJAMH, BEPOSITHOCTHBIMU 3aKOHAMH,
NO3BOJISIIOIIMMU  CTaBUTh M peliath Oojee CloXHbIE 3aiadud. B Kypc BXoasT
HayaJIbHbIE MPEJCTaBICHUS O CIy4YallHbIX BEJIMYMHAX M WX  YHUCJIOBBIX
XapaKTEPUCTUKAX.
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Taxxe B paMKax 3TOro Kypca OCylCCTBIIACTCA 3HAKOMCTBO 06yqa}oumxc51 C
3I1P C MHOKCCTBaMH )41 OCHOBHBIMH orncpanusaMu Hal MHOKCCTBaMH,
pacCMaTpuBarOTCa IMIPUMEPbI IMPHUMCHCHUA i1 PCHICHHUA 3a/a4, a TakKXke
HCIIOJIB30BaHUS B APYIUX MATCMATUICCKUX KypCax U yqe6Hbe npeamMceTax.

MecTo y4eOHOro Kypca B yueOHOM IJIaHe

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

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

Coaepxanue yueOHOro Kypca (1mo rogam o0y4eHmus)
7 KIIACC

[IpencraBienrie MaHHBIX B BUJE TaOJHI], quarpaMm, rpadukoB. 3aroIHEHHE
Ta0JIUI, YTEHUE U OCTPOCHUE TUarpaMm (CTOJOMKOBBIX (CTOJI0OUYATHIX) U KPYTOBBIX).
Urtenue rpadukoB peanbHbIX nporeccoB. M3BneueHne nadpopMaluu U3 guarpamm u
Ta6J'II/II_I, HCIIOJIb30BAHUC M UHTCPIPCTALIUA JaHHbIX.

OnucarenbHasi CTaTUCTHKA: cpeaHee apudMeTHYecKoe, MeIHhaHa, pa3Max,
HauOoJiplllee M HauUMEHbLIEe 3HA4YeHWs Habopa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

CnyyaiiHbliA aKcnepumeHT (ONbIT) U cnyvaiiHoe cobbiTHe. BeposTHOCTL U
yacToTa. PoNb ManoBeposiTHbIX M NPaKTUYECKN JOCTOBEPHBIX COOLITUI B NPUPoAe
1 B 06LecTBe. MOHETa 1 UrpasibHas KOCTb B TEOpUM BEPOSTHOCTeii”.

pady, BeplmHa, pebpo. CTeneHb BeplUMHbI. Yucno pébep u cymmapHas
CTeneHb BeplumnH. MpeAcTasneHne 0 CBA3HOCTM rpadpa. Llenn u umknbl. TyTw B
rpachax. O6xoa rpada (siinepos nyThb). lMpeacTasneHne 06 OPUEHTUPOBAHHOM
rpadpe. PeLueHve 3a4ay ¢ NOMOLLbIO rpadios.

8 KJIACC

[IpencraBienue qaHHBIX B BUJIE€ TAOJIUII, AUATPAMM, TpadUKoB.

MHOX€eCTBO, DJJIEMEHT MHOXECTBA, MOJMHOXecTBO. Omnepauuu  Hax
MHOXEeCTBaMU: 00bEIUHEHUE, MepeceueHue, qonoHeHue. CBONWCTBa ornepanuii Ha
MHOECTBaMHU: MEPEMECTUTENBHOE, COYETATENIbHOE, pacrpeneauTeNbHOE,
BKIIFOUeHMs. Vcrionp3oBanne rpaduueckoro mpeacTaBICHUs] MHOXKECTB JIJISI OTIMCaHUS
peabHBIX MPOLIECCOB U SIBJICHUM, ITPU PEIICHUU 33/1a4.

I/I3|V|epeH|/|e paccemBaHna OaHHbIX. ﬂl/lCl'IepCI/IFI N CTaHAaPTHOE OTK/IOHEHNE

4
3HGCL " Jajie€ KypCuBOM O603Ha‘l€HLI TEMBbI, U3YUCHHUC KOTOPBIX IIPOBOJAUTCA B O3HAKOMUTCIILHOM IUIAaHE. He,uaror
CaMOCTOATEJIBHO OIPCALCIIACT O6’[)€M n3y4aeMoro mMarepuaJia.
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4MCnoBbIX HAOOPOB. Anarpamma paccevBaHus.

DJieMeHTapHble  COOBITHS  ciydaiiHoro ombita. CiyyaliHble  COOBITHA.
BepositHocT coObITrif. ONBITE ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMH.
Cny4vaitabiit BBIOOp. CBs3b MEXKAY MaJOBEPOSTHBIMU M MPAKTUYECKUA JOCTOBEPHBIMU
COOBITUSIMU B IIPUPOJIC, OOIIECTBE U HAYKE.

[epeBo. CBoiCTBa AepeBbeB: eAMHCTBEHHOCTb Ny TW, CyLLECTBOBaHME BUCAYEN
BEPLUMHbI, CBA3b MEXKAY YMC/IOM BEPLUMH K ymnciom pébep. Mpasuno yMHOXKEHMS.
PeLueHvie 3aa4 ¢ NoMOLLbo rpadhos.

MpOTMBONONOXKHbIE  COObITUA.  [Auarpamma 3inepa. O6beanHeHne U
nepeceyeHve  cobbITUA. HecoBMeCTHble  CcobbITUA.  Popmyna  CNOXKeHUs
BEPOATHOCTEN. YCNOBHaA BepOSATHOCTb. [1paBuio YMHO>KeHWs. HesaBucKMble
cobblTua. lpeAcTasneHe 3KCrMepuMeHTa B Buie fAepesa. PelleHne 3ajad Ha
HaXO>XK[EHNe BePOATHOCTEN C MOMOLLbIO [epeBa CMy4yanHOro 3KCMepuMeHTa,
anarpaMmm dunepa.

9 KVIACC

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

[TepecranoBku u (akropuan. CoueraHuss U YHUCIO COUYETAHUU. [PEYroNbHUK
[Mackans. Pemenue 3aa4 ¢ MCIOJIb30BaHUEM KOMOMHATOPUKH.

feomeTpuyeckas BepOSSTHOCTb. CnyyaliHblii BbIOOP TOUYKM M3 (QUrypbl Ha
MNOCKOCTW, M3 0TPE3Ka 1 U3 Iyrn OKPY>KHOCTU.

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

CnydailHasg BeIMYMHA W paclpelie]ieHne BEpOSITHOCTEH. MaremaTudyeckoe
oxuaanue u qucnepcus. [[pumMepsl MaTeMaTHYEeCKOTO 0KUIAHUS KaK TEOPETUYECKOTO
CpPEIHEr0 3HAYEHUs BETMYUHBI. MaTeMaTHYeCKOE OKUAAHUE U TUCTIEPCHUSI CITyHaHOMN
BEJIMYMHBI «YHCJIO YCIIEXOB B CEPUM UCTIBITAHUN bepHyum».

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

IIpuMepHBbIe KOHTPOJILHO-U3MEPHUTEIbHbIE MATEPHUAJIbI

[IpoBeneHNE OLEHKH JOCTHXKEHHMM IUIAHUPYEMBIX pE3YyJbTaTOB OCBOCHHUS
y4eOHOTOo MpeAMeTa IPOBOJUTCS B (pOpME TEKYILETO U PyOEKHOro KOHTPOJISL B BUJIE:
KOHTPOJIbHBIE pa0OThl, CAMOCTOSITENIbHbIE pa0OTHI, 3a4€Thl, MaTeMaTHYECKUE
IUKTAHTBI, MPaKTHYEeCKHEe pPalOOThl, MUCHBMEHHBIH OTBET IO WHAMBHUAYAIbHBIM
KapTO4YKaM-3aJJaHUsIM, TECTUPOBAHHUE.

st o6yuatomuxcs ¢ 3[1P Bo3moxkHO m3MeHeHne (GOpMYyTUPOBKHU 3aJlaHui Ha
«TIOIIATOBYIO», a/IallTAIMIO Mpe/IaraeMoro o0y4JarmnemMycst TeCTOBOro (KOHTPOJIbHO-
OLICHOYHOT'0) MaTrepuaia: HCIOJIb30BAHUE YCTHBIX M MHUCHMEHHBIX HHCTPYKIUH,
yOPOUIEHUE JUIMHHBIX CJIOKHBIX (POPMYIMPOBOK MHCTPYKIIUI, PEeIlIeHHEe C OMOPOi Ha
anropuTM, oopasell, UCIoIb30BaHUE CIIPABOYHON MH(OpMAIUK.
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MaremaTnka
S5 kJacc

Kontponbshas padora Ne 1. Tema. Harypanbnbie uncia.

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

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

Kontponbshas pa6ota Ne 4. Tema. YTibl U MHOTOYTOJIbHUKH.

KontponbsHas padbora Ne 5. Tema. [lenumocts yncen.

Kontponbshas padora Ne 6. Tema. OOBIKHOBEHHBIE JPOOH.

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

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

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

Kontponbshas padota Nel0. JleiicTBus C 1€CATUUHBIMU APOOSIMHU.

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

KontponbsHas padora Nel. Tema. [IenmMocTh HaTypaJIbHBIX YUCEN.

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

Kontponbshas pabota Ne3. Tema. OtHomienue. [Tponopius.

Kontponsnas padota Ned4. Tema. [IporieHT.

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

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

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

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

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

Kontponbshas pabora Nel0. Tema. iToroBast KOHTpoJibHAs padoTa.

Auredpa
7 wJjacc
Konrtponbnas pabora Nel. Tema. Apudmernueckue HAeUCTBUS  C
pPalMOHAIIBHBIMU YHCIIAMH.
Kontponbshas padota Ne2. Tema. CteneHb ¢ HaTypalbHBIM MOKa3aTeJIeM.
Kontponshas pabora Ne3. Tema. bykBeHHbBIC BRIpaKCHHUSI.
Kontponbshas padora Ne4. Tema. MHOTOUJIEHBI.
Kontponbshas padota Ne5. Tema. @opMyIibl COKPAIIEHHOTO YMHOXKEHHUSI.
Kontponbshas padota Ne6. Tema. JInHeitHOe ypaBHEHUE C OJTHOM MEPEMEHHOM.
Kontponbshas pabora Ne7. Tema. CucteMbl TMHEWHBIX YpaBHEHUH.
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Kontponsnas padora Ne 8. Tema. KoopauHaTe! u rpadukm.
Kontponsnas padora Ne 9. Tema. [lonsitue pyukiuu. Jlunerinas GyHKus.
Kontponbnas padota Nel0. Tema. MtoroBas kKoHTposibHas paboTa.
8 kiacce
Kontponbnas paborta Nel. Tema. KBagpatusiii kopeHb. Apudmerndeckuit
KBaJpaTHbIN KOPEHb.
Kontponbnas pabora No2. Tema. Cremenb ¢ 1eNbIM IOKa3aTENEM.
CraHgapTHBIA BH]T YUCIIA.
Kontponsnas pabota Ne3. Tema. AnrebOpamueckas npo06b. CokparieHue
IpooOeit.
KonTtponbsHas padora Ned. Tema. JleiicTBus ¢ areOpanyecKuMu TpOOSIMH.
KoHntponbsHas padora NeS. Tema. KBanpaTHble ypaBHEHUS.
Kontponbhas pabora Ne6. Tema. YpaBHEHUs, CBOASIIMECS K KBaJIPAaTHBIM.
TexkcToBble 337241, CBOISAIIMECS K KBaJAPATHBIM.
Kontponbshas padora Ne7. Tema. Cuctembl ypaBHEHUH.
KontponbHas padora Ne8. Tema. UncnoBble HEpaBEHCTBA U UX CBOMCTBA.
Kontponbshas padora Ne9. Tema. CructeMbl HEPABEHCTB C OJIHOM MEPEMEHHOM.
Kontponbshas pabora Ne 10. Tema. @ukiuu. yuciaoBbie GyHKIIHUH.
KontposnbHas padora Nel 1. Tema. IToroBas KOHTpoJibHas paboTa.
9 knacc
Kontponbshas padora Nel. Tema. Uncna u BEIYHCIICHUS.
KontponbHas pabota Ne2. Tema. YpaBHEeHUSs ¢ OJTHON IEPEMEHHOM.
KonTponbnas padota Ne3. Tema. [[poOHO-pariioHa bHbIe YpaBHEHUS.
Kontponbshas padora Ned. Tema. CucteMbl ypaBHEHUN € ABYMS IEPEMEHHBIMH.
KonTponsHnas padora Ne5. Tema. JIuneiinpie HepaBeHCTBA C OJHOM IEPEMEHHOM.
Kontponbshas pabora Ne6. Tema. KBanpaTHbsie HepaBeHCTBA.
Kontponbshas padota Ne 7. Tema. KBanpatuunas ¢GyHKIIMS U €€ CBONCTBA.
KontponsHas padota Ne 8. Tema. Apudmerndeckast nporpeccusi.
Kontponsnas padota Ne 9. ['eomeTpudeckasi mporpeccusi.
Kontponbshas padora Nel0. Tema. UToroBast KOHTpoJibHas padoTa.

I'eomerpusn
7 KJacc

Kontponsnas pabGora Nel. Tema. OCHOBHBIE TIe€OMETPpUYECKHE CBOWMCTBA

MpoCTeUIINX QUryp.
Kontponbhas padota Ne2. Tema. CMeKHbIE U BEPTUKAIbHBIE YTJIbI.
Kontponbshas padora Ne3. Tema. [Ipu3naku paBeHCTBa TPEyroOIbHUKOB.
Kontponbshas padora Ned. Tema. PaBHOOeIpeHHBIN TPEYTrONbHUK.
Kontponbsnas pabota Ne5. Tema. IlapannensHbie psiMbIe.
Kontponbsnas pabota Ne6. Tema. Cymma yriioB TpeyroJibHHKA.
Kontponbshas padora Ne 7. Tema. OKpyHOCTb U KPYT.
Kontponshas pabora Ne6. Tema. UToroBast KoHTpobHast paboTa.

8 KkiIacce
Kontponbshas padora Nel. Tema. UeTblpeXyroabHUKH.
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Kontponwsnas padota No2. Tema. Cpennsisi 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. ItoroBas kKoHTposbHas paboTa
9 knacc
Kontponbnas padota Nel. Tema. Perienne TpeyroibHUKOB.
Kontponbshas padota Ne2. Tema. [1nomanu TpeyroibHIKa, Y€THIPEXYTOIbHUKA.
KontposnbHas pabora Ne3. Tema. BekTopsl.
KontponbsHas padota Ned4. Tema. JlekapTOBbI KOOPIMHATHI HA TIIOCKOCTH.
Kontponbshas padbora Ne5. Tema. [IpaBuiibHble MHOTOYTOJIbHUKHU.
KoutponbsHas padota Ne6. Tema. [Tnomaas kpyra u ero 4actei.
Kontponbshas padota Ne7. Tema. UToroBast KOHTpoJibHasI paboTa.

BeposiTHOCTBH M cTATHCTHKA
7 wJacc

Kontposnbhas padora Nel. Tema. [IpencraBienne qaHHBIX.
KontponbHas padota Ne2. Tema. OnucarenbHasi CTaAaTUCTHKA.
KontponbsHas pabora Ne 3. Tema. CriydaitHasi ”3MEHUYHUBOCTb.
Kontponbshas pabora Ne 4. Tema. BeposTHOCTh M HacToTa CIy4aitHOTO

COOBITHS.

8 kiacc
Kontponbshas padbora Ne 1. Tema. MuoxecTBa.
KontponbsHas padora Ne2. Tema. BeposiTHOCTh CITy4aifHOTO COOBITHS.
Kontponbnas pabota Ne 3. Tema. Cnyuaiiabie cOOBITHS.

9 knacc
Kontponbsnas pabota Ne 1. Tema. DnemMeHTb KOMOMHATOPUKH.
Kontponbshas pabora Ne 2. Tema. McnbiTanus.
Kontponbnas padota Ne 3. Tema. CnyvaifHast BeTu4nHa.
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHMS YYHEBHOI'O ITIPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIMA K OOYYEHHI0O MaTeMAaTUKE WM LieJICHANIPaBICHHOW MO3HABATEILHON
NEeSATENbHOCTH;

MOBBIIIIEHUE  YPOBHS CBOEH  KOMIIETEHTHOCTHM  4Y€pe3  MPAKTUYECKYIO
JESITeIbHOCTh, TPEOYIOLIYI0 MaTEMaTHUECKUX 3HAHUN, B TOM UMCJIE YMEHUE YUUTHCA
y APYTHUX JIFOAEH;

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

crocoOHocTh oOydaromuxcs ¢ 3[IP k oco3HaHHIO CBOMX JACPUIMTOB U
MPOSIBJIEHUE CTPEMJICHHS K UX TIPEOIOJIEHUIO;

CIIOCOOHOCTH K CAMOPa3BUTHIO, YMEHHE CTABUTH JIOCTUKUMBIC 11ETIH;

YMEHHUE pa3nyaTh Yy4yeOHBIE CUTYyallid, B KOTOPBIX MOKHO JIeWCTBOBATH
CaMOCTOSITENIbHO, M CHUTyalluu, T[J€ CJIEAYEeT BOCIOJIb30BaThCAd CIPABOYHOU
nH(popMaluen uim ApyruMu BCIIOMOTaTelIbHBIMUA CPEJICTBAMU;

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

CIIOCOOHOCTh OPUEHTUPOBATHCS B TPEOOBAHUAX W MpaBUiIaxX MPOBEACHUS
IPOMEKYTOYHON U UTOTOBOM aTTECTALINU;
OBJIaJICHUE OCHOBAMH (DHAHCOBOW I'PaMOTHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Osnadenue ynugepcanbHbIMu y4eOHbIMU NOZHACAMETbHOIMU OCIICHEUAMUL

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

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

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

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

yCTaHaBIMBATh UCKOMOE U IaHHOE MPH PEIICHINH MaTeMaTHYeCKON 3a1auu;

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

WLTIOCTPUPOBATH pelaeMble 3a7auu rpa)udecKuMu CXeMaMu;

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

MOHMMATh U HCIOJIb30BaTh MaTeMaTHIECKHE CPEACTBA HATJISAHOCTH (TpaduKw,
aarpaMmbl, TaONWIBI, CXeMbl H JAp.) JUIA WUIIOCTpAallud, HWHTEPIpETaIny,
apryMeHTaIllH.
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Osnaoenue YHUBEPCAIbHBIMU yueoOHbIMU KOMMYHUKAMUGHbIMU
delicmeuamu:

OpraHU30BBIBATh YU4e€OHOE COTPYIHMYECTBO M COBMECTHYIO JIESATECIBHOCThH C
YYHUTEJIEM U CBEPCTHUKAMHU B TIPOIIECCE PEIICHUS 3a/1a4;

B3aMMO/ICHCTBOBATh U HAXOJIUTh 00IIHME CIIOCOOBI pabOThI; paboTaTh B IpyIIeE:
HaxoJUTh OOIlee peIIeHHe M paspeniatb KOH(MIUKTHI Ha OCHOBE COIJIACOBAHUS
MO3UIIMHI M Y4€Ta HHTEPECOB; CIyIIaTh NapTHEPA; GOpPMYIUPOBATh, APTYMEHTHPOBATH
U OTCTauBaTh CBOE MHEHHE;

MPOTHO3WPOBATh BO3HUKHOBEHHE KOH(MIMKTOB IMPH HAIWYWW PA3HBIX TOYEK
3peHUs U pa3peliaTb KOH(PIMKTHI Ha OCHOBE yd€Ta MHTEPECOB M TO3UIMM BCEX
YYaCTHUKOB,;

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

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

OIICHUBATh KAYECTBO CBOETO BKJIa/Ia B OOIIUI TPOIYKT.

Osnadenue yHuGepCcaIbHbIMU YUEOHBIMU PECYAAMUBHBIMU OCUCI GUAMU:

CTaBHUTh I1€JIM, BBIOMpATh M CO3/laBaTh AJTOPUTMBI IS PEIICHHUS YYCOHBIX
MaTeMaTHYECKUX MPobIIeM;

IJIAHUPOBATh U OCYIIECTBIISITH JIESITEILHOCTh, HAINPABJICHHYIO Ha PEIICHUE
3a/1a4 UCCIIEIOBATENIbCKOTO XapaKkTepa.

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

OCYIIECTBIJISITh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOJIUMbIE KOPPEKTUBHI,

KOHTPOJIMPOBATH MPOLIECC U Pe3yJIbTaT YU4eOHON MaTeMaTUUeCKON
NeATEIIbHOCTH;

aJICKBaTHO OIICHUBATh MPABUILHOCTD WJIH OIITMOOYHOCTD BBITOJTHEHUS YU4eOHOM
3a/1auu, €€ 0OBEKTUBHYIO TPYTHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHMUS;

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

MPEABUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH NPU PEIICHUH yIeOHOM
3a/1a4H;

MMOHMMATh MPUYHHBI, IO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMbIH pe3ysbTaT
NEATEeIbHOCTH, OMNpPEACNATh MO3UTUBHBIE W3MEHEHMsI M HampaBJeHUs, TpeOyroliue
nanbHeuien padoTsl;

PETYINPOBATH CITOCOO BBHIPAKECHUS SMOITUH.

HPEAMETHBIE PE3YJIBTATBI

Pe3ynbpTaThl 0cBOeHUs yueOHOro mpeamera «MatemaTuka (BKiIo4as aiareopy,
Tr€OMETPHUIO0, BEPOSATHOCTh M CTAaTUCTHUKY)», pacClpeiesieHHbIEe MO0 rojaM OOy4eHHs,
bopMyIHpPYIOTCS 10 TPUHIUITY T0OABIEHHS] HOBBIX PE3YyJbTAaTOB OT r0/1a K TOAY, yKe
Ha3BaHHBIC B IPEIBIAYIINX TOJaX MO3ULUHU, KaK PABUJIO, IOCJIOBHO HE TOBTOPSIOTCH,
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HO YYHUTHIBAIOTCA (pe3yibTaThl OYEPEJHOTO TroJia IO YMOJYaHUIO BKJIOYAIOT
pe3yNbTaThl MPEABIAYIUX JIET).

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

OcBoenue yyebHOro kypca «MartemaTuka» B 5—6 Kilaccax OCHOBHOM IIKOJIbI
JOJDKHO 00€CTIeunBaTh JTOCTH)KCHHE CIEAYIOIMHMX MPEIMETHBIX 00pa30BaTEIbHBIX
pPE3YNIbTATOB:

5 KJIACC

Yucna u éviuucnenus

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

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

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

BoimonHaTh  apudMeTHdecKkue JEHCTBUSA C HATypaldbHBIMU YHUCIAMHU, C
OOBIKHOBEHHBIMH JPOOSIMHU B MIPOCTEUIINX CITydasiX.

BhITIOTHATE MPOBEPKY, MPUKUIKY PE3yJIbTaTa BHIYUCICHHM.

OKpyIJIsSITh HATypaJIbHBIC YKCTIA.

Pewenue mexcmosuwix 3a0au

Pemate TekcTOBBIE 3amauM apuMETUYECKUM CIIOCOOOM M C TOMOIIBIO
OpraHU30BaHHOTO KOHEUYHOro Iepedopa BCEX BO3MOXHBIX BapHaHTOB (IpHU
HEOOXOJIMMOCTH C HAMPABJISAIONIECH MTOMOIIBIO).

Pemate 3amauu, cojaepxkamie 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIUYHMHBIL:
CKOPOCTb, BPEMS, PACCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOMMOCTH (MPU HEOOXOAUMOCTH C
MCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIIUN).

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

[Tonp30BaThCA OCHOBHBIMH €IMHUIIAMHA U3MEPEHHUSI: LIEHBI, MACChI; PACCTOSHUS,
BPEMEHHU, CKOPOCTH; BBIpaXaTh OJHU €IWHUIIBI BEJIMYMHBI 4epe3 napyrue (mpu
HEO0OXOMMOCTHU C OTIOPOM HA CIIPABOYHYIO HH(POPMAIIUIO).

W3Bnekats wH(OpMaIuioo, MNpeACTaBICHHYIO B Ta0iuile, Ha CTOJIOYATOM
TuarpaMmme, MHTepIpEeTUPOBATh NIPEICTaBICHHbIE TaHHBIC, UCIIOIL30BaTh JaHHbIE MIPU
pelIeHnH 3a1a4.

Haznaonaa zeomempus

[Tonp30BaThCs FEOMETPUYECKUMHU TOHSATUAMH: TOUYKA, MpsiMas, OTPE30K, JyY,
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yTOJ1, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh NpHUMEpPbl OOBEKTOB OKPYKAIOUIETO0 MHpa, UMEKMUX (opmy
M3YUYCHHBIX TEOMETPUUECKUX (QUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, TP HEOOXOJMMOCTH IO BHU3yallbHOM OIOpE,
CBSI3aHHYIO C YIVIAMH: BEpIIHMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YIOJI, BEpILIHHA,
CTOPOHA, TUAroHalb; C OKPYKHOCTBIO: PaIuyC, THAMETP, LICHTP.

N300pakath H3y4yeHHbIE TeOMETpUYECKHEe QUTYypbl HA HEJIUMHOBAHHOW U
KJIETYaTOM Oymare ¢ MOMOIIBIO IUPKYJIS ¥ JIMHEHKH (TM0CIIe COBMECTHOTO aHAIU3a).

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

Hcnonb30BaTh CBOMCTBA CTOPOH M YIIIOB MPSIMOYTOJIbHUKA, KBajpaTa sl UX
MIOCTPOCHUSI, BBIYUCIICHUS IUIONIAAN U IEPUMETpA.

Beluncnare mepuMerp W IUIONMIA[b KBajpaTa, MNOPSMOYTOJbHUKA, QUryp,
COCTAaBJICHHBIX M3 MPSIMOYTOJIBHUKOB, B TOM 4HCIEe (QUryp, H300paKEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaTbC OCHOBHBIMM METPUYECKHUMH E€AWHULIAMH HU3MEPEHUS JIMHBI,
TUTONIA/IM; BBIPAXKATh OJTHU €IMHUIIBI BETMYUHBI Yepe3 Apyrue (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 JIEUCTBHUI), MOJIb30BATHCS C€AUMHUIIAMH HU3MEPEHUS
00BEMa.

Pemiath HecnoXXHBIE 3aadyd HAa HM3MEPEHUE TE€OMETPUYECKUX BEJIUYMH B
MPaKTUYECKUX CUTYalUsIX (TP HEOOXOIMMOCTH C BU3YaJIbHOU OMOpPOi).

6 KJIACC

Yucna u éviuucnenus

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

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

BrimonusaTe apudmeTnyeckre AeHCTBUS C HATYPATIbHBIMH U LEJIBIMHU YHCIAMH,
OOBIKHOBEHHBIMU U JECATUYHBIMU JIPOOSAMHU, MOJOKUTEIBHBIMU U OTPUIATEIbHBIMU
YU CJIAMHU.

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

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

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

OKpyIJIsITh LI€JIbIE YUCIIa M JeCATHUYHbIE Jpoou (1o o0pasily), HaXOJHWTh
NpUOIKEHUS YHCETT.

Yucnoewvie u OyKeeHHble 8bIPANHCCHUA

OpueHTUpOBaTHCS B MOHATUAX U ONIEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMU,
CBSI3aHHBIMH C 3aIMCHIO CTETIEHU YMCIa, HAXOJAUTh KBAJIpaT U KyO yuclia, BBIUYUCIATD
3HAYEHUS MPOCTEUIITNX YUCIIOBBIX BBIPAXKEHUMN, COICPKAIIUX CTEIICHH.

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

Monb30BaTbCsA MACLUTAab0M, COCTABIISTH IPOIOPIIMK K OTHOIIICHHS.

Hcnonp30oBaTh OYKBBI I 0003HAYCHHSI YUCEN TIPH 3aIUCH MATEMAaTHYIECCKUX
BBIPDOKEHUN, HAXOAUTh 3HAYCHUSI OYKBEHHBIX  BBIPAKEHUN, OCYIIECTBIISSA
HE0OXOIUMbIE TOJCTAHOBKM W MpeoOpa3oBaHus (C OMOpPOl Ha aJrOpUTM Y4EOHBIX
JEeHUCTBUIN).

HaxonuTh HeM3BeCTHBI KOMIIOHEHT PaBEHCTBA.

Pewenue mexkcmoswix 3a0au

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

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

Pemate 3amaum, conep:kalive 3aBUCHUMOCTU, CBSI3bIBAIOIINE BEIIMYUHBI:
CKOPOCTb, BpEMSl, paCCTOSIHUE, [IEHA, KOJIMYECTBO, CTOUMOCTh; TPOU3BOIUTEILHOCTb,
BpeMs, 00bEMa pabOThI, UCTIONBL3YS apUMETUUECKUE TEHCTBUS, OLIEHKY, TPUKUIIKY;
MOJIb30BaThCS €IMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BETUYHUH.

CocTtaBisaTh OyKBEHHBIE BHIPAXKEHHUS IO YCIOBUIO 3a7a4M MTOCJIE COBMECTHOTO
aHaIMn3a.

N3Bnekath wHQOpMaIMIO, TMPEICTABICHHYI0 B TaOJuWIlaX, Ha JHUHEWHOM,
CTOJIOYATON WJIM KpPYroBOW JauarpaMmax, HHTEPIPETUPOBATH IMPEICTABICHHbBIC
JTAaHHBIC; UCTIOJIB30BATh JJAHHBIC MPY PEIICHUU 3a/1a4.

[IpencraBnaTs HHGOPMAITUIO C TIOMOIIBIO TAOJHUII, JIMHESHHON U CTOJIOUYATOM
JUarpaMM.

Haznaonaa zeomempus

[IpuBoauTh TpUMEPHl OOBEKTOB OKPYKAIOIIETO MHUpa, HUMEIUX (popmy
M3YYCHHBIX TEOMETPHUYCCKMX IUIOCKMX M TIPOCTPAHCTBEHHBIX (QUTYpP, TPHUMEPHI
PaBHBIX H CHMMETPUYHBIX (DUTYP.

N300paxkaTh ¢ MOMOIIBIO TUPKYJIS, TUHEUKHU, TPAHCTIOPTUPA HA HETMHOBAHHOMN
Y KJIeT4aTo Oymare u3y4eHHbIC TUIOCKHE TeOMeTprudecKue GUTYphl U KOHPUTYpAIUH,
CUMMETPUYHBIC (DUTYPHI.

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

HaxonuTh BeTMYHHBI YTJIOB U3MEPEHUEM C TIOMOIIBIO TPAHCIIOPTHPA, CTPOUTH
yIUIbl 3aJJAHHOW BEJIMYMHBI, M0JIb30BATHCA MPU PELICHHWHM 33Ja4d TI'PaJyCHOM MeEpOu
YIJIOB; PACIO3HABATh HA YEPTEXKAX OCTPBIN, PSIMOM, PA3BEPHYTHIA U TYIIOW YIJIBI.
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BbraucnsaTe AMUHY JIOMaHOW, MEpUMETp MHOTOYTOJBHHKA, IOJh30BATHCS
eIMHULIAMH U3MEPEHHUSI IJTMHBI, BBIPAXKATh OJHHU CIUHUIIBI U3MEPEHUS IITUHBI Yepes
IpyTHE.

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

Beraucnsate  miuomanab  (QUTYp, COCTAaBIEHHBIX W3  MPSMOYTOJIHHHKOB,
MCTIOJB30BaTh pa30MeHIE Ha MIPSMOYTOIBHHUKH, HA paBHbIC (DUTYPBI, TOCTPAUBaHUE JI0
NpSIMOYTOJIbHUKA;, TIOJIh30BAThCSI OCHOBHBIMU E€IMHHUIIAMUA HW3MEPEHUS TUIOIIAIHN;
BbIpaXXaTh OJTHU €IMHUIIBI H3MEPEHUS TUIOIIAIN Yepe3 Ipyrue (Ipu HeoOX0UMOCTH C
OTIOPO¥ Ha CTIPaBOYHYIO HH(POPMAITHIO).

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

N300paxaTh Ha KJIeT4yaTOl OyMare MpsSMOYTOIbHBIN TapasuIeIIeITHITe]T.

Beraucisite 006€M TPSIMOYTOJIBHOTO TMapajuieienuiena, Kyoa, Mmob30BaThCS
OCHOBHBIMU €IMHMUIIAMH U3MEpeHUs] 00bEMA; BhIpAXKATh OJHU €IUHUIIBI U3MEPEHUS
00BbEMa yepe3 apyrue (¢ ornopoii Ha CIIPaBOYHYIO0 HH(POPMAIIHUIO).

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

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

OcBoeHue yueOHOro Kypca «Anredpa» Ha ypOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMsl JODKHO OOecnedrBaTh JOCTHXKEHHE CIEIYIOUUX MpPEeIMETHBIX
00pa3oBaTENbHBIX PE3YIHTATOB:

7 KIIACC

Yucna u eéviuucnenusn

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

HaxonuTh 3HAUY€HUS YHUCIIOBBIX BBIPAXKEHUN; TPUMEHSITh pPa3zHOOOpa3HbIC
CrocoObl M TPUEMBI BBIUMUCIICHHUS 3HAYEHUW APOOHBIX BBIPAKEHUH, COIEpKAIIUX
OOBIKHOBEHHBIE U JIECITUYHBIC IPOOH.

[lepexoguTe OT omHON (OPMBI 3aMHMCH YUCEN K JPYyroil (mpeoOpa3oBbIBATH
JIECSITUUHYIO JpoOb B 0OBIKHOBEHHYO, OOBIKHOBEHHYO
B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUUYHYIO 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 IPU3HAKU JIETMMOCTH, PA3JIOKEHUE HAa MHOXKHUTEIM HATypallbHBIX
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quced.

Pewlate mnpocreiime NpakTUKO-OPUEHTUPOBAHHBIE 33Ja4M, CBS3aHHBIE C
OTHOLIEHWEM  BEJIMYMH,  MPONOPLUUOHAIBHOCTBIO  BEJIMYMH,  IPOLEHTaMU;
MHTEPIPETUPOBATH PE3YJIbTAThl PELICHUS 337a4 ¢ YYETOM OTPaHUYCHHU, CBSI3aHHBIX CO
CBOMCTBaMHU paccMaTpUBAEMBbIX OOBEKTOB.

Anzebpauueckue sviparxcenus

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

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

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

BBINONHAT YMHOXEHHE OJHOYIEHA HAa MHOTOWIEH M MHOIO4YJIEHa Ha
MHOTOWIEH, MPUMEHSTH (hOPMYJIbI KBaJipaTa CyMMBbI U KBaJipaTa pa3HOCTH (C OMOpoit
Ha CIIPaBOYHYI0 HH(POPMAIIUIO).

OCyIlIecTBIATh PA3J0KEHUE MHOTOYWIEHOB HA MHOXHUTEINM C IOMOIIBIO
BBIHECEHHUA 33 CKOOKHM OOIIEro MHOYKHUTENS, TPYNIIUPOBKU CIIaraéMbIX, TPUMEHEHUS
bopMyJ1 COKpAIIEHHOTO YMHOKEHUS (C OMOPOil Ha CIPABOYHYIO HH(OPMALIUIO).

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

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

Ypasnenua u nepasencmea

Pemiate JHMHENHBIE ypaBHEHUsS C OJHOW TMEPEMEHHOH, MPUMEHSS IpaBHIIA
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 YHUCEN, SBISAIOMIMUXCA PEIICHUEM JUHEHHOTro
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

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

Pematpe cucteMbl ABYX JTUHEHWHBIX YpaBHEHUU C JByMs NEPEMEHHBIMHU, B TOM
yucie rpaguuecku (C 0nopoy Ha arOpUTM y4eOHBIX JE€HCTBUN).

CocTtaBndTh (1OCJIE COBMECTHOTO aHAJIN3a) U pelaTh JMHEHHOE ypaBHEHHUE WIH
CUCTEMY JIMHEHMHBIX YpaBHEHUW IO YCIOBUIO 3aJayd, HWHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4y MTOJTyYEHHBIN pe3ynbTar.

Koopounamot u cpagpuxu. @ynkyuu

N3o0pakath Ha KOOPAMHATHOMN MPSMONM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI; 3aMMCHIBATh YHUCIOBbIE MPOMEXYTKH Ha
anreOpanyecKkoMm si3bIKe.

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

OnuceiBaTh € MOMOUIBIO (YHKIMA H3BECTHbIE 3aBUCHMOCTH  MEXKIY
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BEJIMUYMHAMU (II0 aJIrOPUTMY Y4Y€OHBIX NEHCTBUI): CKOPOCTh, BPEMs, PACCTOSIHUE;
LIEHa, KOJIMYECTBO, CTOUMOCTh; IPOU3BOAUTEIBHOCTD, BpEMsl, 00BEM pabOTHI.
Haxonutb 3HaueHre (DyHKIMH 110 3HAYEHUIO €€ apryMEHTA.
[Tonumate rpaduyeckuii crmocod MpencTaBiICHUs W aHalu3a HHPOpPMAINH,
M3BIIEKATh U UHTEPIPETUPOBATH MH(POPMALIHMIO U3 TPA(UKOB peabHBIX MPOIECCOB U
3aBUCUMOCTEM.

8 KJIACC

Yucna u eviuucnenusn

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

[IpuMeHsaT, mNOHATHE apUMETHYECKOTO KBAJIPATHOIO KOPHS; HAaXOIUTh
KBaJpaTHbIE KOPHH, HCIIOJNb3ys NPHU HEOOXOAMMOCTHU KaJIbKYJSTOP; BBINOIHATH
pocTellme mnpeoOpa3oBaHus BBIPAKEHUH, COJAEpKAIIMX KBAJpaTHbIE KOPHH,
HCIIOJIB3Ysl CBOMCTBA KOPHEW.

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

Anzebpauueckue evipasricenus

[IpuMeHATP TOHATHME CTENEHH C LENbIM  II0KA3aTeJIeM, BBITOIHATH
npeoOpa3oBaHUs BBIPAKEHHM, COJEpKallUX CTENEHH C IEeJbIM IoKa3aTeinem (c
MCIIOJIb30BAaHUEM CITPABOYHON MH(OPMAIUN).

BBITIONHATE HECHOXKHBIE TOXKIECTBEHHbIE MPEOoOpa30BaHUs PALMOHAIBHBIX
BBIPAKEHUI HA OCHOBE NpaBWJ JEHCTBHUI HAJ MHOIOYJIEHAMHU M anreOpandecKuMu
IpOOSMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIEH HA MHOKHUTEIIH.

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

Ypasenenusa u nepasencmea

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

[IpoBOINTE ITPOCTEUIIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPABHEHUH, B TOM
YUCJie C NMPUMEHEHHEM TpapUuecKuX NpelcTaBlieHul (yCTaHaBIMBAThb, UMEET JIU
YpaBHEHHUE WJIM CHUCTEMa YPaBHEHUW PEILICHHUS, €CIIM UMEET, TO CKOJIbKO, W Tp.) C
OTIOPOM Ha aJTOPUTM YYEOHBIX JTEHCTBUH.

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

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsI CPABHEHUS, OLICHKH; PEIIATh
JIMHEWHBIC HEPABEHCTBA C OJIHOM MEPEMEHHOM M MX CHCTEMBI; JaBaTh rpaduecKyo
WJUTIOCTPALI0 MHOKECTBA PEIIEHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu
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OmnepupoBatb Ha 0a30BOM YypOBHE (PYHKIMOHAIbHBIE TOHATHS M S3BIK
(TepMHHBI, CUMBOJHMYECKHE OOO3HAYEHHUs); OIpPENEeNATh 3HAUeHHE (PYHKLIUU TIO0
3HAYEHHIO apTYMEHTA; ONPEAEIATh CBOWCTBA (DYHKIIUU MO €€ rpaduKy.

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

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

HaIPaBJISIFOIIEH TTOMOIIIBIO).

9 KJIACC

Yucna u eviuucnenusn

CpaBHUBATH U YIOPSAOUUBATH pAllMOHATBHBIE U HPPAIMOHAIILHBIC YUCIIA.

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

HaxoauTp 3HaYeHUs CTENEHEN C LEJbIMU MOKA3aTENSIMU U KOPHEN; BBIUUCIISTh
3HAYEHUS] YUCIIOBBIX BBIPAKECHUI.

OKpyrJisiTh  ICUCTBUTENIBHBIE YHWCIIA, BBINOJHATH MPUKHUAKY pe3yJibTara
BBIYUCJICHUI, OLIEHKY YMCJIOBBIX BBIPAYXKEHUI.

Ypasnenua u nepasencmea

Pewiats nuHElHbIE U KBaJApaTHbIE YPABHEHUSI, YPABHEHUS, CBOJIAIIUECS K HUM,
npocTeiime IpoOHO-pallMOHAILHBIE YPaBHEHUSI.

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 ¢
MOMOIIIBI0O COCTaBJICHUSl YpPAaBHEHUS WM CHUCTEMBl JIBYX YypaBHEHUU C JAByMS
MepEMEHHBIMH.

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

Pemate nuHEHBbIE HEpPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA; H300paXkaTh
pEelIEHHEe HEPAaBEHCTB HA YKCIOBOW MPSMOW, 3aMKCHhIBATh PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemiath cuctembl JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUAIOIINE
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

a2 _ W3 oy - = _ .
+b ,y=ax" +bx +c,y =x,y = VX Y = ;" B 3aBHCHUMOCTU OT 3HAYEHUU
K02((PUITMEHTOB; ONKUCHIBATH CBOMCTBA (DYHKITHIA.

Crpoutb 1 H300paxaTh CXEMaTUYECKU TpadUKU KBAAPATUYHBIX (YHKUUMH,
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OIUCHIBAaTh CBOMCTBA KBAAPATUYHBIX (QYHKIMN IO UX rpapuKam.

Pacno3sHaBaTh KBajpaTHUHYH (DYHKLHIO TO (QopMmyse, IPUBOAUTH IPUMEPHI
KBaJIpaTHUHBIX (QYHKIUI U3 peaabHON KU3HU, PU3UKH, TEOMETPHUH.

Apugpmemuueckan u ceomempuueckan npozpeccuu

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

BbIMONHATE  BBIYMCIEHUS C  HUCHOJb30BaHUEM (opmya N-ro  dieHa
apu(METHUECKOW M TEOMETPUYECKON Mporpeccruid, CyMMBbI NEpBBIX N wieHOB (C
OIIOPOM Ha CIIPaBOUYHYIO UH(POPMALIHIO).

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

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

OcBoenne ydeOHOro kypca «['eomeTpus» Ha ypOBHE OCHOBHOTO OOILIETo
o0pa3oBaHMsl JODKHO OOecrneynBaTh JOCTHXKEHHE CIEIYIOUUX PEeIMETHBIX
00pa3oBaTENbHBIX PE3YIIBTATOB:

7 KIIACC

Pacnio3naBaTh u3ydeHHbIE reoMeTpruecKie GUTYPHI, ONPEACISITh UX B3aUMHOE
pacIoJioKeHUE, M300paxaTh TeOMETpUUYeCKUue (UTYphI; BBINOIHATH YEPTEKU IO
YCIOBHIO 3a/aud. MI3MepATh JTUHENHBIE U YIJOBbIC BEJIWYMHBI. Pemiars 3agauu Ha
BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

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

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

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

[IpoBOoAUTH  MOKA3aTENbCTBA  HECIOXKHBIX  TE€OMETPUYECKHUX  TEOPEM.

[Tonp30BaThCA MPU3HAKAMHU PABEHCTBA MPSAMOYTOJIbHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIUAHBI, TPOBEAEHHON K THIIOTEHY3€ MPSMOYTOJILHOIO TPEYTOJbHUKA, B
PEIICHNH T€OMETPUYECKHX 3a7a4 (C UCTIOIb30BAHUEM 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 BBIYMCIICHUSI U HAXOJAUTHh YHCIOBbIE U OyKBEHHBIC 3HAUCHHSI YTJIOB
B TEOMETPUUECKUX 33/1a4axX C UCIOJIb30BAHUEM CYMMBbI YTJIOB TPEYTOJILHUKOB U
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MHOTOYT'OJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX TMpPHU TEPECEUECHUU JBYX
napajlyIeIbHbIX MPSAMBIX CEKyIlled. Peliars mpakTUYeCKue 3aaud Ha HaXOXKJICHUE
YIJIOB.

HNmeTh npencTaBieHUE O MOHSATUE T€OMETPUUYECKOTO MECTA TOYEK.

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

OpHEeHTUPOBATHCS B MOHATHUSX: OMMCAHHASL OKOJIO TPEYTOJIbHUKA OKPYKHOCTb,
IIEHTP OMHUCAHHOW OKpYyKHOCTH. OmepupoBaTh Ha 0a30BOM ypoBHE (aKTaMH O TOM,
YTO OUCCEKTPHUCHI YIJIOB TPEYroJIbHUKA MEPECEKAIOTCSA B OAHOM TOYKE, U O TOM, YTO
CEpEIMHHBIE TEPIEHAUKYIISPbl K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCA B OJHOMU
TOUKE.

OpueHTUpOBaThCS B TMOHATUAX UM ONEpUpoOBaTh Ha 0a30BOM YpPOBHE:
KacaTtejabHasi K OKPYXXKHOCTH, TE€OpeMa O TNEPIEHIUKYIIPHOCTH KacaTeJIbHOM W
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

PacnosHaBaTh OCHOBHBIE BHABI  YETBIPEXYTOJBHHUKOB, HMX DJJEMEHTBHI,
I10JIb30BATHCA UX CBOMCTBAMMU IIPU PELICHUU T€OMETPUUYECKUX 3aay.

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

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

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

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

Biagerp DNOHATHMAMM CHHYCA, KOCHMHyCa M TaHI€HCa OCTpOro yria
IIPSIMOYTOJIBHOTO TpEyroiabHuKa. [lob30BaThCs 3TUMM MOHATHAMHU JUIA PELICHUS
MPAKTUYECKHX 3aj1a4 (py HEOOXOAMMOCTH C OIIOPOM Ha AITOPUTM MpPaBUJIA).

Beraucnsate  (pasnuyHbiME - criocoO0amu) (C OMOpOM HA  CHPABOYHYIO
uH(pOpMAIMIO) IJIOIIAAb TPEYroJdbHUKA M IUIOMAAM MHOTOYTOJBHBIX (QUTYp
(monB3yACh, Iie HEOOXOAUMO, KANBKYJIATOPOM). [IpUMEHATh Moy4eHHbIE YMEHUS B
NPAKTUYECKUX 33/1a4ax.

Bianerp NOHATHSMM BOMCAHHOIO M LEHTPAJIbHOIO YIja, HCIOJIb30BaTh
TEOpEeMbl O BIIMCAHHBIX YIJIAX, YTIaX MEXIy XOpJaMu (CEKYIIMMH) U YIJIE MEXKIY
KacaTeJIbHOU U XOpI0M IPU PELICHUU ITPOCTEUIINX TEOMETPUYECKUX 3a1ay.
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Brnaners MOHSATHEM OMUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTH CBOMCTBA
OTMCAHHOTO YeTHIPEXYTOJIbHMUKA MPH PEILICHUH MPOCTEUIINX 3a/1a4.

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

9 KVIACC

3HaTh TPUTOHOMETPUUECKUE PYHKIIUU OCTPHIX YIIIOB, HAXOAUTH C X TOMOUIBIO
pa3IMYHbIE 3JIEMEHTHI MPSMOYTOJIBHOTO TPEYrOJbHUKA («PELIEHUE MPSIMOYTOJIbHBIX
TPEYroJIbHUKOBY»). HaxomuTe (C MOMOMIBIO KalbKyJIATOpA) UIMHBI M YIJbI IS
HETa0JIMYHBIX 3HAYECHH.

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

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

Bnanets noHsaTHsMU npeoOpa3oBaHus MOJ00US, COOTBETCTBEHHBIX 3JIEMEHTOB
1o00HBIX (uryp. [losb30BaThCs CBOMCTBAMHU MMOAOOMS TPOU3BOJIBHBIX (PUTYD, YMETh
BBIYHCIIATH JJIMHBI U HAXOAUTh YTIbl y TMOAOOHBIX QUryp (1o aliroputMmy y4eOHBIX
nevicreuit). IlpumeHATh cBoMcTBa 1OAOOMS B NPAKTHUUYECKUX 3ajadax. YMeETh
OPUBOJUTH IPUMEPHI MOAOOHBIX PUTYP B OKPYKAIOLIEM MHpE.

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

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

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

Bnanets MOHATUSMH MPAaBUIBHOIO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUTMHBI TyTU OKPY>KHOCTH U PaAMaHHON MEPBI yriia, YMETh BRIUUCIISITh IIIOLIAb KpyTa
U ero yacred (¢ omopoil Ha cmpaBouHyio uH(poOpmaIiuio). [I[puMeHsITh MoTy4YeHHBIC
YMEHHUS B TPAKTUUECKUX 33/1a4ax.

Haxomuth ocu (Wi UEHTPBI) CUMMETPUH (PUTYp, TPUMEHSTH JIBHKCHUS
IJIOCKOCTH B MPOCTEMIINX CIyYasx.

[IpyMEHATh MONMYYEHHbIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMATHYECKHUE
MOJIENIU JJIs 33a]1a4 peaibHOU dKU3HU U MPOBOAUTH COOTBETCTBYIOLIUE BBIUMUCICHUS C
OpUMEHEHUEM TO0J00MS W TPUTOHOMETPUYECKUX (YHKUMHA (MONB3YsCh, TJe
HEO0OXO0IUMO, KATBKYJISITOPOM).
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TIJTAHMPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHW S ITPUMEPHOM
PABOYEN ITPOI'PAMMGBI KYPCA «BEPOSITHOCTBH 1 CTATUCTHUKA» (ITO
I'OAAM OBYYEHUA)

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

7 KIIACC

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

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

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

NmeTp mnpencraBneHue O CIydyalHOM HM3MEHYMBOCTM Ha MpHUMEpaxX ILEH,

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

8 KJIACC

W3Bnekath u mpeoOpa3oBbIBaTh WH(OpMAILNIO, NPEACTABICHHYIO B BHUJIC
Tabyuil, auarpamm, rpaduKoB; MPEACTABIATh JaHHBIE B BUIC TAOJHII, JAHArpamM,
rpauKoB.

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

HaxonuTh 4acTOThl YUCIOBBIX 3HAYEHUN U YaCTOTHI COOBITHI, B TOM YHUCIIE TI0
pe3yiabTataM U3MEpeHuid U HaOmIoAeHUW (C  HMCMOJBb30BAaHUEM  3pUTEIIbHOU
HaTJISAHOCTH W/WJIU BepOaIbHOM OMOpPHI).

Haxonuth BEpOSATHOCTH CIy4alHBIX COOBITUN B OMBITaX, 3Hash BEPOATHOCTH
AJIEMEHTApHBIX COOBITUH, B TOM 4YHCIE€ B ONBITAX C PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUAMH (C MCTIOJIB30BAaHUEM 3PUTEITHLHON HATJISATHOCTH W/WIIH
BepOaIbHOM OTIOPHI).

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

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

HNmeth mpencraBieHue 0 rpauueckoM TPENCTaBICHHE MHOXKECTB M CBs3ed
MEK]ly HUMH JJIsI OTIMCAHUs MPOLIECCOB U SIBJIICHUI, B TOM YHKCJIE MPU PELICHUN 3a]1a4
U3 IPYTUX YYEOHBIX MPEIMETOB U KypCOB.
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9 KVIACC

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

Pemate npocreiinve 3a1a4un OpraHu30BaHHBIM IEPE0OPOM BAPUAHTOB, & TAKKE
C UCII0JIb30BaHUEM KOMOMHATOPHBIX NMPaBUII U METOJIOB.

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

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

HaxoauTbs BepOATHOCTU CIIydyallHBIX COOBITHII B M3YyYEHHBIX OIBITAX, B TOM
YUCJI€ B OMNbBITaX C PaBHOBO3MOKHBIMU 3JIEMEHTApPHBIMU COOBITUSMH, B CEPUIX
WCTIBITAHHUM 10 IEPBOI0O YCIIEXA, B CEPUAX UCIIBITAaHUN bepHyIun.

Nmers mnpencraBieHue O CIy4YalHOW BEJIMYMHE W O PaCHpEeleTcHUN
BEPOSATHOCTEM.

NMmeTp mnpencTaBieHWE O 3aKOHE OOJIbIIMX YHCENI KaKk O HpOsBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOW M3MEHYMBOCTH U O POJIM 3aKOHA OOJBIIMX YUCEN B
IpUpOe U OOIIECTBE.
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TEMATUYECKOE INTAHMPOBAHUE

Temaruueckoe IUIaHUPOBAHNWE M KOJIMYECTBE YACOB, OTBOJMMBIX Ha OCBOEHHME KaXXJIOM TeMbl Yy4eOHOTo mpeamera
«MaremaTtuka» IlpumepHON ananTUpPOBAHHON OCHOBHOW 00pa30BaTENbHON NPOTrpaMMbl OCHOBHOIO OOIIEro 0Opa3oBaHUs
00y4aromuxcsi ¢ 3aJep>KKOM TCHUXWYECKOTO Pa3BUTHA, B IIEJIOM COBIMAJAIOT C COOTBETCTBYIOMIMM pasaenoM llpumepHoit
paboueii mporpaMmMel yueoHoro npeamMera «MatemaTukay o0pa3oBaTesIbHOM TPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBanus. [Ipu
stoM OpraHuzanys BOpPaBE camMa BHOCUTh M3MEHEHHS B COJEP)KAHHE MU paclpelesieHue ydyeOHOro marepuajia mo rojaam
o0y4yeHHs, B TOCIEAOBATEIBHOCTh HM3YYEHHS TEM M KOJMYECTBO YacOB HA OCBOCHHE KaXKIOW TEMBI, OIpPEACIICHHUE
OpraHU3aLMOHHBIX PopM 00ydeHHs U T.. OOOCHOBAHHOCTH JTAHHBIX H3MEHEHUHN ONpeIesieTcsl BHIOpaHHBIM 00pa30BaTENbHON
opranuzauueii YMK, nHIuBHIyanbHBIMA ICUXO(DU3NYECKUMH 0COOEHHOCTAMHU KOHKpPETHBIX oOy4aromuxcs ¢ 311P, crenenpro
YCBOGHHOCTH HUMH Yy4Y€OHBIX TEM, PEKOMEHIalUMsSMU [0 OTOOpY M ajantainuu ydyeOHOro marepuaiga MO MaTeMaTHKe,
npencTaBiIeHHbBIMU B [10SCHUTENBHOI 3aIUCKe.

5 kaacc (ve menee 170 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE coepiKaHue

OcHoBHbIE BUIbI A€ATEIbHOCTH 06yqa101unxcn

4acoB)
HarypanbHble Hecaruuynas cucrema cuMciieHus. Psajn HarypanbHbIX uuncell.|UuTarbh, 3anMcbIBaTh, CPaBHUBATHL HATypaJIbHbBIE YHUCHA;
qucaa. deiictBust ¢ |Harypansusiit psn. Yucno 0. HaTypanbHble yncia Ha KOOp-|y4acTBOBATb B O0CY:KIE€HHH CIOCO00B YIIOPSIOYMBAHHS
HATYPAJbHBIMHU IWHATHOM mpsAMor. CpaBHEHUE, OKPYIVICHHE HaTypAIbHBIX |YUCEIL.
YK CJIaMU YHCEJL. HN300paxkaTh KOOPAMHATHYIO TPsIMYyI0, OTMeYaThb YKCIIa

(43 9)

Apudmernueckue JEHCTBUS C€ HATypaJbHBIMU YHCIIaMHU.
CBoiicTBa HyJs NpPHU CJIOKEHHMM W -yMHOXXEHUH, CBOMCTBA
€QuHuIbl  npu  yMHOXeHuH.  IlepemecturensHoe u
COYETAaTEIbHOE  CBOMCTBA  CJOXKEHHMS M YMHOXEHUS,
pacnpefenMTenbHoe CBOCTBO YMHOMKEHUS.

TOYKaAMH Ha KOOPJAMHATHOM NPSIMON, HAXOAMTb KOOPIHWHATHI
TOYKH.

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

Hcnoab30BaTh NPaBUIIO OKPYTIICHHUS HATYPAJIbHBIX YHCET IPU
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[denvTenn U KpaTHble uKcia, pas3ioKEHUE YKciIa Ha
MHOxUTenH. [lenenue c¢ ocrarkom. IIpocTeie M cocTaBHbIE
yrcina. [pusHaku genumocTu Ha 2, 5, 10, 3, 9.

Crenens ¢ HaTypaJIbHBIM I1OKA3aTEJIEM.

Yucnosble BEIPAKEHHUSI; TIOPSALOK ACHCTBUM.

Pemennie TeKCTOBBIX 3a/1a4 Ha Bce apupMeTHIECKHe IeHCTBUS,
Ha JIBUYKEHUE U MTOKYTIKH.

HEOOXOMMOCTH C OTOPOH Ha aJTOPUTM MPaBHIIA.

BopinoaHaTs apudmernyeckue AeHMCTBUA C HATypalbHBIMU
YUCJIaMU, BBIYMCJIATH 3HAUEHUS YHUCIIOBBIX BBIPAXKEHUM CO
ckoOkamu 1 6e3 CKOOOK.

3anuceIBaTh IPOU3BEICHUE B BUJE CTECIICHU, YMTATh CTCIICHH,
HCNO/Ib30BATh TEPMHMHOJIOTHI0 (OCHOBaHME, I10Ka3aTelnb),
BBIYMCJISATh 3HAYEHUS] CTENEeHEH Npu HEOOXOAUMOCTH C
BHU3yaJIbHOU OIOpPOiA.

BbINOJHATL NPUKHAKY M OLEHKY 3HAYEHU YHCIIOBBIX
BBIPQXCHUH, NMpeajaratb ¥ NPUMEHSTh NMPUEMBI NPOBEPKH
BBIYMCIICHHI.

Hcnonp30BaTe IpU  BBIYMCICHUAX MEPEMECTHTENbHOE M
coyeTarejbHOE CBOWMCTBA CJOKEHHSI M  YMHOKCHHS,
pacnpedenumenvHoe c60UCME0 YMHOMCeHUA; HOPMYTHPOBATD
U INPUMEHATh IpaBWia NpPeodpa3oBaHUsl  YHCJIOBBIX
BbIPAaKEHH I HA OCHOBE CBOMCTB apu(pMeTHYECKUX AeHCTBUI
NP HEO0XOAMMOCTH C HANIPABJISA IO TOMOIILIO.
@®opmyaupoBaTh oONpeaeJeHHsl JEIUTeNs M KpaTHoro (c
OIIOPOi1 Ha AITOPUTM IPABUJIA), HA3BIBATH JICIUTENIN U KPaTHbIE
Ylclia; Paclmo3HABaTh IPOCTbIE M  COCTaBHBIE 4YHCIIA;
(opMy.IMpPOBATH H NPUMEHATH MPU3HAKHM JICJIMMOCTH Ha 2, 3,
5 9, 10, (c omopoii Ha aNrOpUTM TMpaBHUJa); MPUMEHSATH
AJITOPUTM Pa3JIOKEHUs 4YMCIAa Ha IPOCTbIE MHOXHTEIY;
HAXOMTh OCTATKH OT JIEJICHUS U HEMOJHOE YaCTHOE.
Pacno3HaBaTh MCTHHHBIE U JIOKHBIE BBICKAa3bIBAHUA O
HaTypaJIbHBIX YUCIIaX, IPUBOAMTH MPUMeEPbI U KOHTPIPUMEPHI,
CTPOUTH BBICKA3bIBAHUSl M OTPHUIAHMS BBICKA3bIBAHUN O
CBOICTBaxX HaTypaJIbHBIX YHCEI C ONIOPOM Ha oOpaserl.

Pemiath TekcToBblE 3a7auM  apUPMETHUYECKUM CIIOCOOOM,
HCIOJIb30BATh 3aBUCHMOCTH MEX]y BEIIMYMHAMHU (CKOPOCTH,
BpEMsI, pacCTOSIHUE; 1I€Ha, KOJUYECTBO, CTOUMOCTh U Jp.) MpHU
HEOO0XOMMOCTH C UCIIOJIb30BAaHUEM CIIPABOYHON MH(POPMALIUU:
aHAJM3HPOBATH TEKCT 3a7a4u, epegopMyTUpPOBaTh YCIOBUE,
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H3BJIeKATh HEOOXOIMMBIE JIaHHBIE, YCTAaHABJIHBATH
3aBHCHMOCTH MEXAY BEIMYMHAMHU TPU HEOOXOIMMOCTH C
HAIPABJISAIONICH ITOMOIIBIO.

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

PewaTb 3a0auu ¢ nomouwivio nepetopa 6cex 603MONCHBIX
6aPUAHMOG.

3HAKOMHTHCS C HCTOPUE pa3BUTHS apU(PMETUKH.

pasiiMuHbIC  PCUHICHUA, 3allMCU

Harasanasn
reomerpus. JIuHuu

Ha MJI0CKOCTH
(12 u)

Touka, npsimasi, oTpe3ok, jayd. Jlomanas. V3mepenue UIMHBI
OTpe3Ka, METPUYECKHE EIMHHUIBI U3MEPEHUs  JUIMHBIL.
OKpYXHOCTb U KPYT.

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

VYron. Ilpsmon,
W3mepeHue yrios.

OCTpBIM, TYNOM W Pa3BEPHYTBIA YIJIBL

[Tpaktuyeckas padota «IlocTpoeHne yriaosy.

PacnoznaBarp Ha uyeprexax, pPHCYHKax, ONHMCHIBATD,
UCIOJIb3YSl TEPMUHOJIOTHIO, M HM300pazkaTb C IOMOUIbIO
YepTEKHBIX ~ MHCTPYMEHTOB  (MPH  HEOOXOIUMOCTH  T10
BU3YyaJbHOW OIOpE): TOYKY, MHPSIMYIO, OTPE30K, Jyd4, YroJl,
JIOMaHy!0, OKPYKHOCTb.

Pacno3naBaTrh, NpUBOAMTH NPUMePbI OOBEKTOB PEAIbLHOTO
MHUpa, UMEIIUX (OpMYy H3YYEHHBIX (QUIYp, OLEHMBATh HX
JIMHEUHBIE Pa3MEPBL.

Hcnoab3oBaTh JIMHEWKY U TPAHCIIOPTUP KaK UHCTPYMEHTBI IS
IIOCTPOECHUS U U3MEPEHUS: U3MEPATD JUIMHY OTPE3Ka, BEINYUHY
yIia; CTPOMTB OTPE30K 3aJaHHOM JUIMHBI, YIOJ, 3aJlaHHON
BEIINYMHBI; OTKJIAAbIBATH LIUPKYJIEM PABHBIE OTPE3KH, CTPOUTH
OKPY’KHOCTb 3aJJaHHOTO pajuyca.

N300paxkarh KOHQUrypallMu TeoMeTpudeckux ¢uryp wus3
OTPE3KOB, OKPYKHOCTE€H, HMX 4YacTed Ha HEJIWHOBAaHHOW U
KJeTyaToil Oymare; mpeajaratb, ONMHCHIBATH M 00CYXKIATh
CIoco0bl, AJIrOPUTMbI TOCTPOCHUS IIOCIE COBMECTHOIO
aHaIu3a.

PacnozHaBaTh U M300pakaTh Ha HEIMHOBAHHON U KJIETYaTOU
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Oymare TpsSMOW, OCTpBIH, TymoOH, pa3BEPHYTHIH  YIIIBI,
CPaBHHMBAThb YIJIbL.

Boer4ucasTs JUIMHBI OTPE3KOB, IOMAHBIX.

ITonumare M  HMCHOIB30BATh INPH  PpelIeHUH 32124

3aBHCUMOCTH MEX]Yy €IUHUIIAMUA METPHUYECKOU CUCTEMBI Mep;
3HAKOMHUTBCSI C HEMETPUUCCKIMHU CHCTEMaMH Mep; BbIPaKaTh
JUIMHY B pa3IMYHbIX €AMHULIAX U3MEPEHUS IPH HEOOXOAUMOCTH
C OIIOPOIi Ha CHPABOYHYIO HHPOPMALIHIO.

HccaenoBathb Gurypsl u KOHQUTYpaluu, UCHONB3Ys MU(PPOBHIE

PECYPCHI.

OOLIKHOBEHHEIE
npoou
(48 1)

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

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

Pemenne TekcToBBIX 3ajad, conaepkamux Apodu. OcHOBHBIE
3a/1a4¥ Ha ApooOu.

[TpumeHeHne OyKB AJIs 3alMCH MAaTEMaTHUECKUX BBIPAXKEHUH U
IPEIIOKEHUH.

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

YuTaTh U 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE TpOOH,
NpeaaraTb U 00CyKIaTh COCO0bI YIIOPAI0UYNBaHUS APOOECH.
M300paxkars  OObBIKHOBEHHBIE  JOpoOM  TOYKaMHU  Ha
KOOpJMHATHOM  MpsAMOM; HMCHOJB30BATHh  KOOPAMHATHYIO
HPSAMYIO JUIsl CPAaBHEHUS IpOOEH.

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

HCI0JIb30BATh OCHOBHOE CBOMCTBO JpoOu 1ysi COKpALLEeHWs
Apob6eli M npuBeAeHWs ApobyM K HOBOMY 3HaMeHaTeno B
NPOCTENLWNX cnyyasix.

IIpeacraBasaTs mo oOpa3iy cMemaHHyi0 JpoOb B BHUIE
HENpPaBWJIBHOM M  BBLAENATH IEJyI0 YacTh 4HCIa U3
HEMpaBUIBHOM Apo0wu.

BbinoaHaTs apupmernyeckue AeiicTBUS C OOBIKHOBEHHBIMU
IpoOsSMU B TPOCTHIX CIyd4asx; HPUMEHSITb CBOHCTBA
apu(MeTHYEeCKUX ASUCTBHH A palliOHATM3allUY BEIYUCIICHHH.
BbINOJHATL NPUKHAKY M OLEHKY pPE3yjbTaTa BBIYMCICHUM;
npeaarathb U NPUMEHATh NPUEMBI IPOBEPKH BbIYUCIICHUH.

IIpoBoauTh McceI0BAHUSA CBOWCTB Jpo0ei, OMHMpasch Ha
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YUCJIOBBIE 3KCIEPUMEHTHI (B
KOMIThIOTEPA).

Pacno3HaBaTh HUCTUHHBIE U JIO)KHBIC BBICKA3bIBAHUS O JPOOSX,
NPUBOAUTH MPUMeEPbI U KOHTPIIPUMEDHI.

Pemiars npocreiimne TEKCTOBBIE  3aJayd, COAEpPKALIME
IpOOHBIE JNaHHBIE, M 3a4a4d Ha HAXO>KAEHWe YacTu Lenoro v
LLesI0ro Mo ero YacTW; 6bla6aams UX CX00CHEA U PA3TUYUAL.
MoaeanpoBaTh XOJ PEIICHUs 33Jla4d C MOMOIIBIO PHUCYHKA,
CXEMBI, TAOJIUIEI.

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

C nomMombI0 Meaarora OUEHUBATH TOJYYCHHBIM pe3yJbTar,

TOM 4YHCIC C IIOMOIIBIO

OCYLIeCTBJATHL  CAaMOKOHTPOJIb,  IIPOBEpsisi  OTBET  Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAMTb OLINOKH.
3HAKOMUTBCS € UCTOPUEH Pa3BUTHS apU(DMETHKH.

Harasgnas MHoroyronsHUKd.  YeTbIpEXYrONBHUK,  NPSIMOYIOJNBHUK, | Pacmo3HaBaTh, u300paxkaTh C IOMOLIBIO  YEPTENKHBIX

reoMeTpus. KBaJpar. MHCTPYMEHTOB U OT pYyKH, MOJAEIUpPOBaTh U3 Oymaru

MHOroyrojJbHuKH TpeyronbHUK. MHOT'OYT'OJIbHUKH.

(10 4 [Inomane U nepuMerp MpsAMOYrOJIbHUKA U MHOTOYT'OJIBHUKOB, IIpuBoauTH NMpUMepPbI 0OOBEKTOB PEATHLHOTO0 MHPA, UMEIOIINX
COCTABJIEHHBIX W3 TPSIMOYTOJbHUKOB, €IMHUIBI HM3MEPEHUS bopmy  MHOTOyrONBHMKA, NpAMOYroibHIKA, — KBaApaTa,
rtomazu. TlepuMeTp MHOTOYTOJIbHHKA. TPEYroJIbHUKA, OLIEeHUBATh UX JINHEIHBIE pa3MephI.

BbruncasaTs: nEepUMETp TPEYrojbHHUKA, IPSAMOYIOJbHHKA,

MHOT'OYTOJIbHUKA; IUIOIAAb MPSMOYToJbHHUKA, KBajapara (Ipu
HEO0OXOIMMOCTH C OMOPOIl HAa ANTOPUTM yUEOHBIX JEHCTBUIN).
HN3o00paxkatsh OCTPOYTOJIbHBIE, MPAMOYTOJIbHBIE u
TYIOYTOJIbHBIE TPEYTOJbHUKH.

CrponTh Ha KieT4yaToil Oymare KBagpaT U MPSIMOYTOJBHUK C
3aJJaHHBIMU JUIMHAMU CTOPOH.

HccaenoBarb cBoOiCTBAa NPAMOYTOJIbHUKA, KBajgpara IIyTEM
SKCIIEPUMEHTa, HAOMIOACHUS, H3MEPEHMs, MOJIEIHPOBAHMUS;
CPaBHMBATh CBOMCTBA KBAApaTa U NPSIMOYTOJIbHUKA.
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PacnosHaBaTh HCTHHHBIE M JIOXKHBIE BBICKA3bIBAHUSA O
MHOT'OYTI'OJIbHUKAX, IPUBOJAMTH NPHUMEPbI U KOHTPIIPUMEPBI.
HccaenoBarb 3aBHCHUMOCTS IIJIOIIAAM KBagpaTa OT JJIMHBI €TI0
CTOPOHBI.

Hcnoab3oBaTh CBOMCTBA KBAJPAaTHOM CETKU JUIS ITOCTPOEHUS
¢buryp;  pa3duBaTb  IPAMOYIOJIBHUK  Ha  KBaJparsl,
TPEYrOJbHUKH; COCTABJAATH (QUIYpHI U3  KBaApaToB U
IPSMOYTOJIbHUKOB U HAXOJUTh UX IIOLIA/b, Pa30UBaTh (PUIypbI
Ha IpSMOYTOJIbHUKU U KBaJIpaThl U HAXOAUTh UX IIOLIAAb (IIpH
HEO0XO0IMMOCTH C HAPaBJIAIONIEH TOMOLIBIO).

BeipaxaTh BeIMYMHY IUIOIIAJM B pa3IUYHBIX €IMHULAX
U3MEpPEHUs] METPUYECKOM CHCTEMBI MeEp, HCIO0Jb30BaTh
3aBMCUMOCTH MEXKJy METPUYECKUMH E€AUHULAMU U3MEpEHUs
IUIOINAAM HpPU HEOOXOJUMOCTH C OINOPOH Ha CIPaBOYHYIO
nH(pOpMaLHIO.

3HAKOMHTBCS € MNpPUHMEpPAaMH NPHMEHEHHMs IUIOWEAIN U
IepuMeTpa B NPAKTUYECKUX CHUTyauusx. Pemars 3agadyu u3
peanbHOM JKU3HU, IPU HEOOXOIUMOCTH C OIOPOM Ha allrOPUTM
IpaBUiIa, 00CYKIATh Pa3InYHbIe CIOCO0BI PELICHUS 3a/ay.

JlecsiTUUHBIE
apoou
(38 u)

Hecstnunas 3anuch npodeii. CpaBHEHHE IECATUYHBIX TPOOeH.

JeiictBus ¢ necatuaHbIMU qpo0simu. OKPYrneHne fecaTUYHbIX
Apooeil.

Pemenune TekcTOBBIX 3adau, cojepkaumux aApoOu. OCHOBHbBIE
3a/1a4¥ Ha JpoOu.

IIpeacTaBasiTh AECATUUHYIO JApoOb B BHJIE OOBIKHOBEHHOH,
YUTATh W 3alHCHIBATh, CPABHUBATH JECATHUYHBIE JPOOH,
npepjaratb M 00Cy:KAaThb CHOCOOBI  YIOPSAOYMBAHUS
JECSATUYHBIX APOOEH.

N3o0paxath necaruyHble ApoOU TOUYKAMHM Ha KOOPAMHATHOM
IPSAMOM.

BoIsiBJASITH €XOACTBAa M Pa3jiu4Ms NPAaBHI apUPMETHUECKUX
JENCTBUI ¢ HATYpaJIbHBIMH YHCIIAMU U IECATUYHBIMU APOOSIMH,
I10CJIE COBMECTHOT'O aHAIN3A.

BbInoHATL apudmeTHyeckue JAEUCTBUS C JIECATHUYHBIMU
Ipo0siIMU; BBINOJHATH NPUKHAKY M OLEHKY pe3yibTara
BBIYMCIICHHI.

IIpuMeHsiTh cBoiicTBa apudMeTHUECKUX MACUCTBUM  JUIA
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palMOHAIN3aLNH BEIYHCICHUH.

Ilpumenameo npasuno okpyznenus [JeCATUYHbIX APOGEN, mpu
HEOOXOMMOCTH C BU3YaJIbHOM OMOPOH.

I[IpoBoAUTL HCCIEIOBAHUSL CBOWCTB JIECATUYHBIX APOOCH,
ONUpPasiCh HA YHCIOBBIE DSKCIEPUMEHTHI (B TOM YHCIE C
MTOMOIIIBIO KOMITBIOTEPA).

Pacno3HaBaTh UCTHUHHBIC U JIOKHBIC BBICKA3bIBAHUS O APOOSX,
NPUBOAUTH  NPUMEPbI U  KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHUA U OTPULIAHUS BbICKA3bIBAHMIA.

Pemiats mpocreiimvie TEKCTOBBIE — 3aJayd, COAEpPKAIUE
IOpOOHBIE JaHHBIE, U HA HAXOXKAEHVE YacTW Lenoro v Lenoro no
€ro 4YacTW; BBISBJISATH UX CXOACTBA U PA3JIHYMS.
MopaeanpoBaTh XOJ PELICHHS 3a/ayd C IOMOUIbIO PUCYHKA,
cxeMmbl, Tabmuipl. Pa30upare pasnuyHble pELICHMS], 3alUCU
pELIeHUH TEKCTOBBIX 3a/1a4.

OnepupoBaTh JPOOHBIMU YHCIAMH B PEATBbHBIX YKU3HCHHBIX
CUTYyalHsIX.

C nomMombI0 meaarora OLEHUBATH IOJTYYEHHBIM pe3yJbTar,
OCYIIEeCTBJSATb  CAMOKOHTpPOJb, TIPOBEpPsIi  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOAUTH OLIHOKH.

3HAKOMHTHCS ¢ MCTOPHUEH pa3BUTHS apUPMETUKH

Harasaanas
reoMeTpus.
Tena u purypbi
B POCTPAHCTBE
(99)

MHororpaHHukun. M3obpa>keHne MHOrorpaHHukos. Mogenu
MPOCTPAHCTBEHHbIX Te.

MpsMoyronbHbI Napannenenunes, Ky6. PassépTku kyba
napannenenunea.
O6bEM Kyba, NPAMOYro/bHOro napanienenuneaa.

PacnozHaBaTh Ha 4epTeskax, PHCYHKaX, B OKPYKaOIIeM
MHpe NPSIMOYTOJIbHBIN Mapauiesenumnes, Kyo, MHOTOTpaHHHUKH,
ONUCBHIBATh, HCHOJBb3YS  TEPMHHOJIOTHMI0, OLCEHMBATh
JIMHEWHBIE pa3MEPBI.

I[IpuBoanTH MpUMepbI 0OOHEKTOB PEATHHOIO MUPA, UMEIOIINUX
¢bopMy MHOTOTpaHHHMKA, MPSIMOYTOJILHOTO Mapaiesenumena,
KyOa.

N300pazkath Ky0 Ha KiIeT4aToi Oymare.

HUccnenoBarb CBOliCTBA KyOa, [IPAMOYTOJIBHOTO
napajuleJIenuIe a, MHOTOTPAaHHUKOB, UCIOJB3YySl MOJAEIU IpU
HEO0XOIMMOCTH C HAPABJIAIONIEH TOMOIIBIO.
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Pacno3snaBate  pa3BEPTKM KyO0a W Napajuiesenuiesna.
MoneaupoBath Ky0 ¥ napajuiesenure U3 OymMara u npodnx
MaTepHalioB, 10 00pa3ILy.

Haxoauth u3MepeHus, BBIYMCIASTH TUIOMIAIL MOBEPXHOCTH;
00BEM Ky0a, MPSMOYTOIBHOTO MapaJlIeNIeuIIe/ia C OMOPol Ha
ATOPUTM YYEOHBIX JICHCTBHI, HCCJI€I0BATh 3aBHCHMOCTb
00béMa Ky0a OT IJTMHBI ero pedpa.

Ha6monaTh W NPOBOAWTH AHAJOTHH MEXIY MOHATUIMU
TUTOMIAIM ¥ 00BEMA, TIEPUMETPA | IIJIOIIA/IN TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIC W JIOXKHBIC BBICKA3bIBAHHUS O
MHOTOTPaHHHUKAaX, MPUBOAUTH MPHUMEPBI ¥ KOHTPIPUMEPHI.
Pemats 3a1aun U3 peaibHOM KU3HH.

IloBTOpPEHME
1 000011IeHHE
(10 u

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

BoruucasaTe 3HaU€HUS BBIPAKEHUM, COJIepKalNX HATypalbHbIE
Yuclia, OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, BBHIIOIHATH
npeoOpa3oBaHus YKces MPU HeOOXOIUMOCTH C HAIPAaBISAIOLIEH
MTOMOUIBIO.

BeiOupars cmocod cpaBHEHHsS ~ 4YHMCENl,  BBIYUCIICHHIA,
NPUMEHATh CBOMcTBA apudMeTudecKux JEeHCTBUH  AJs
palMOHAIM3ALMKY BEIYMCIICHUN.

OcyniecTBIAATh CAMOKOHTPOJIb BBINOJHSAEMBIX JEHCTBUA U
CaMOIIPOBEPKY pe3yJIbTaTa BEIYMCICHUN.

Pemiars mpocreiimme 3agayd W3 pEaIbHOM  JKU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHMS ISl PEIICHUS 3a7a4 U3
JIPYTUX y4eOHBIX MPEAMETOB.
Pemiars mnpocreiiume 3agaum
CPAaBHUBATL  CHOCOOBI  PEIICHUS
pPalMOHAJIBLHBIN €C1OC00.

crnocooamMu,
BbIOMPATH

pPa3HbIMH
3aJau,

6 kiaacc (He meHee 170 u)

53




Ha3zBpanue
pa3naesa (TemMbl)
Kypca (4uci1o

OcHoBHoOe coepsKkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

4acoB)
HarypanbHbie ApudmeTndeckne ASHCTBHsI ¢ MHOTO3HAYHBIMY HATYpaIbHBIMY | BBIMOJIHATE apudMeTHYeCKHe JeHCTBHSI C MHOTO3HAYHBIMU
ymucsaa yucinaMu. YucinoBble  BBIpAXEHUs, MOPSAOK JCHCTBHIA, | HATYpaJIbHBIMU YHCJIaMH, HAXOAWTh 3HAYEHHS] YHCIIOBBIX
(30 u) UCTIOJNIb30BaHuEe CKOOOK. OKpyTIIeHUE HATYPaTbHBIX YHCEI. BBIPOKEHHUH CO CKOOKaMH U 0€3 CKOOOK; BBIYMC/ISATH 3HAYEHHUS

JleauTenu W KpaTHBIE Ynciia; HaMbobLUMIA OBLMIA fennTenb 1

HavMeHbLUee 06Lee KpaTHOe.

Paznoxxenue uymcina Ha TPOCThIE MHOXUTENU. JlemuMocTh

CYMMBI U NIpou3BeieHUs. JleleHue ¢ OCTaTKOM.
Perienue TekcTOBBIX 3ajay.

BBIPKECHHH, COJEPIKALIUX CTEIICHHU.

BbInoIHATL NPUKUAKY M OLWEHKY 3HAUYCHUN YHCIIOBBIX
BBIPOKECHHH, MPUMEHATH NPUEMBI IPOBEPKH PE3yNIbTaTa.
Hcronp30BaTh mNpH  BBIUMCIACHUSAX TepeMecTHTebHOEe H
coyeTaTrejibHOEe CBOWMCTBA CJIOKEHUSI M YMHOKEHHUS,
pacnpedenumenbHoe C60UCMEO YMHONCEHUSA OMHOCUMETbHO
Cl10JceHusA, CBOMCTBA apu(PMeTHYECKHX el CTBHI.
HccaenoBath  YKMCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJHUTH
YHUCJIOBBIE DKCIIEPUMEHTHI.

®opmyMpoOBaTH ONpeldeJeHHsl JCIUTENss U KpPaTHOro,
HAuOOJBIIEro OOIEro JOeNuTelIs M HaWMEHBIIETO0 OOIIero
KpaTHOTO, MPOCTOrO M COCTAaBHOTO YMCEJ; MCHOJb30BaTh 3TH
MOHSTHS TIPU PELICHUH 3a/1a4 (TP HEOOXOAMMOCTH C OIIOPOH Ha
AJITOPUTM TIPABUJIA).

IIpuMeHATH AJrOpUTMbI BBIUUCICHUS HaWOOJBIIErOo OOIIEro
JeTUTENsT W HAMMEHBIIEro OOIIero KpaTHOTO JABYX YHCET,
QITOPUTM PA3JIOKEHUS YKCIIa HA TPOCTHIE MHOXKUTEIH.
HccaenoBarb cBoiicTBa JEIMMOCTH CYMMBI U MPOU3BEICHUS
YHUCeJl C ONOPOM HA BONPOCHBIN ILJIAH.

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

KoncrpyupoBarh  MaTeMaTH4yeCcKHe  NPeNJIOKEHUST  C
MTOMOIIIBIO CBSI30K «H», «HIIN», «ECIH..., TO...» TI0 00pa3ily.
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PemiaThb TEKCTOBBIE 3a/1a4H, BKIIFOYAIOIIKME ITOHATHS JETUMOCTH,
apu(MEeTHYECKUM CIOCOOOM, HCIOJB30BaTh Iepedop Bcex
BO3MOXKHBIX BAPUAHTOB C OIMMOPOM Ha BOIIPOCHBIH IIJIaH.
MoaenupoBaTh XOJ pEIICHUs 3aJa4d C MOMOIIBIO PHUCYHKA,
CXEMBI, TAOIUIIBI.

[TpuBomuTH, pa3Ouparh, OICHUBATH Pa3IUYHbIE PpelIeHusl,
3aMMCH  pelleHHii TeKCTOBBIX 3aJa4 ¢ HaIpaBJISIOIICH
ITOMOIIIBIO.

Kputnyecku orieHHBaTh MOJYyYe€HHBIH pe3yJbTaT, HAXOAUTH
ONIMOKH, OCYIIECTBJISATH CAMOKOHTPOJIb, IPOBEPsisi OTBET HA
COOTBETCTBHE YCJIOBHIO.

Harasanasn
reoMeTpus.
IIpsimbie HA
IJIOCKOCTH
(7 9)

MepneHanKynspHble NpsMble. MapannensHble Npsivble.

Paccrosinue MCXKAY ABYMA TOYKaMH, OT TOUKHU OO HpHMOﬁ,

AJINHA ITYyTU Ha KBaﬂpaTHOﬁ CCTKC.
Mprmepb! NPSMbIX B NPOCTPaHCTBE.

Pacno3zHaBaTh Ha uepTekax, PUCYHKax CcIllydad B3aUMHOTO
PaCTOI0KEHUS IBYX MPSMBIX.

HN300paxath ¢ NOMOWBIO YePTEXKHBIX HMHCTPYMEHTOB
KJIeTyaTo Oymare JBe TMepeceKaroluecs TMpsMble, [IBE
napajuieJIbHbIe TPSIMbIE, CTPOUTH MPIMYIO, TIEPICHANKYISIPHYIO
JAHHOM.

IpuBoauTH NnpUuMepsbl napajuieTbHOCTH U
MEePIEHIUKYIISIPHOCTH TIPSIMBIX B POCTPAHCTBE.

Pacno3naBatb B MHOTOYTOJBHUKAX TMEPHEHIUKYISIPHBIE |
napajieiabHble  cTOpoHbl. M300pamarb MHOTOYrOJIBHUKUA C
napauieNbHBIMU, IEPICHANKYISIPHBIME CTOPOHAMU O 00pasIry.
Haxoauth paccTostHuE MEXIy IBYMS TOYKaMH, OT TOYKH [0
NpsIMOM, JJIMHY NYTH Ha KBaJpaTHOM CETKe, B TOM 4YHUCIE
WCIIONB3YS ITU(POBBIE PECYPCHI.

Apoon
(32 u)

OObIkHOBEHHast  ApoOb,  OCHOBHOE  CBOMCTBO

cokpaitenue n1poodeit. CpaBHEHHE U yIOPSA0YUBAHUE IPOOEH.

JlecsTuunble qpodu U MeTpUYecKas CUCTEMa Mep.

1podu,

Apudpmernueckue  AeMcTBUS ¢ OOBIKHOBEHHBIMHU

JACCATHYHBIMHA I[pO6SIMI/I.

u

CpaBHUBATBH U YNOPSIAOUMBATH JpOOH, BHIOUPATH CIOCOO
CpaBHEHHs Jpobeit.

IIpeacraBasATh JecATUYHbIE APOOM B BHUAE OOBIKHOBEHHBIX
npobeil 1 OOBIKHOBEHHBIE B BHJIE JECATUYHBIX, HCMOJIb30BATH
IKBHMBAJICHTHbIE TPeICTaBJIeHUs] JIPOOHBIX YHCEN TpPU HX
CpaBHEHHH, NP BBIYUCIEHUX (IPU HEOOXOAMMOCTH C
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OtHomienue. JleneHne B JaHHOM OTHoOIIeHHH. MaclwTab,
MIPONOPLUSL.

[TonsiTue mpoueHrta. BerunciaeHue mpoieHTa OT BEJIUYUHBI U
BEJIMUMHBI 110 €€ MPOLICHTY.

Pemennie TeKCTOBBIX 3aj1a4, COACPKAIIUX APOOU U MPOICHTHI.
[TpakTnueckast padota «OTHOIIEHUE AJTUHBI OKPYKHOCTH K €€
JTUAMETPY».

HaIpPaBJISAIOLIEH TOMOILBIO).

Hcnonb3oBaTh JecsaTHUHBIE JpoOM MpH  MpeoOpa3oBaHUU
BEJIMYUH B METPUYECKOM CUCTEME MED.

Boinoanars apugmMeTnyeckue a1edCTBHS C OOBIKHOBEHHBIMHU U
JECATUYHBIMH JIPOOSMHU.

BbrunciasTs 3HauCHUS BBIpAXCHUI, COJIEpIKaIINX
OObIKHOBEHHBIE M JIECATUYHbIE  JPOOH,  BBINOJIHSTH
npeoOpa3oBanusi IpobOel, BBIOUPATH CHOCO0, NPHMEHSATH
cBoiicTBa apuQMeTHUUECKUX IEHCTBUI IS paluoHAIU3alUN
BBIYUCIICHUM.

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

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

Haxoauth macmTal 1utaHa, KapThl U BBIYMCIATH PACCTOSHUS,
MCIIOJNB3YS MacIITad ¢ OMOPOil Ha aNTOPUTM YUeOHBIX JACHCTBUM.
OO0BSACHATH, UTO TAKOE MPOIICHT, YIOTPEOISITH 00OPOTHI PEUU CO
CJIIOBOM «IIPOIICHT». BhIpasaTh MPOLEHTHI B IPO0SX U IpoOH B
IIPOLIEHTAaX, OTHOIIEHHUE JIBYX BEJIMYHMH B IIPOLIEHTAX.
BbIuMcIATH IPOLEHT OT YKCIIa U YUCIIO O €0 MPOLIEHTY.
OxpyrasTe QpoOH U MPOIEHTHI, HAXOAUTh TPHOIFMKESHUS THCEIT
IIpU HEOOXOIMMOCTH C UCIIOIb30BaHUEM BU3yaJIbHOU OMOPHI.
Pemars 3agjauM Ha 4YacTH, MPOLIEHTHI, NPONOPLUHU, Ha
HaXO0XJIeHUEe Apodu (TIPOIEHTa) OT BETUMYMHBI 1 BETMYHHBI TIO €€
npoOu (TporeHTty), npobu (MpoIeHTa), KOTOPHIA COCTaBISET
onHa BenuuuHa oT apyrod. IlpuBoamTh, pa3zdupars,
OLIEeHUBATH PA3JIMYHbIC PEIICHUs, 3alUCU PEIIEHUN TEKCTOBBIX
3aj1a4 MpU HEOOXOMMOCTH C HAIPABIISAIOIIEH TTOMOIIBIO.
N3Bnekary wuHpopMamuo U3 TAONUI] ©W  JUArpaM,
HUHTEPIPETHPOBATH TaOJIUYHBIC JaHHbIE, OTIpEETISATh
HauOoJIbIlIee M HAUMEHBIIIee U3 MPEACTABICHHBIX TaHHBIX.
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Harasgnas
reoMeTpus.
CummMmertpus
(6 w)

OceBasi CUMMeTpUsI. LieHTpanbHas cUMMeTpus.

[MoCcTpoeHVe CUMMET PUYHBIX ChUryp.
CumMMeTpuAa B NPOCTPaHCTBE.

Pacno3naBaTh Ha 4epTekax U M300pakeHUSIX, H300pakaTh OT
PYKH, CTPOUTH C IOMOILBIO HHCTPYMEHTOB (urypy (oTpesox,
JOMaHyl0, TPEYrOJbHUK, HNPSIMOYTOJIbHUK, OKPYXHOCTb),
CUMMETPUYHYIO JAaHHOM OTHOCHUTENbHO MpPSIMOM, TOYKH C
HaIIPaBJSAIOIIEH TOMOILBIO.

HaxoauTh npuMepsl CUMMETPUHN B OKPYXKAIOILEM MUPE.
MopaeaupoBath u3 Oymaru 1Be (UTYpBl, CHMMETPUYHBIC
OTHOCHUTEJIBHO MPSMOH; KOHCTPYHPOBATh I'€OMETPUUYECKHE
KOH(HUTypaIyu, UCIIOIB3YsS CBOMCTBO CHMMETPHH, B TOM YHCIIE C
MOMOILBIO IIU(PPOBBIX PECYPCOB C ONMOPOIl HA AITOPUTM YUEOHBIX
JIEHCTBH.

Boipaxenust
¢ OykBamu
(6 4)

[TpumeHeHue OyKB IS 3alIMCH MaTEMAaTUYECKUX BhIPAKEHUH U
NpeUIOKEeHU.  ByKBEHHble  BbIPa>KEHUA U YUC/IOBble
noacTaHOBKN.

byKkBEHHBIE PaBEHCTBA, HAXOKICHUE HEM3BECTHOT'O KOMIIOHEHTA.
DopMyIIbL.

Hcnonb3oBath OYKBBI 151 0003HAYCHHs YHCEN, NP 3aIllUCU
MaTeMaTHYECKUX  YTBEPXKICHUH, COCTaBISATh  OyKBEHHBIC
BBIPAXKEHMSI 10 YCIOBHIO 33/1a4u.

HccaenoBarb  HECIIOXKHBIE  YUCIOBBIE  3aKOHOMEPHOCTH,
MCIIOJIb30BaTh OYKBBI AJI UX 3aIHCH.

BbrunciasTe uncioBoe 3HaueHHE OYKBEHHOTO BBIPAXKEHUS MPU
3aJJaHHBIX 3HAUYEHUSX OyKB C ONOpPOW Ha alIrOpUTM Y4eOHBIX
JIEUCTBHIA.

3anuceiBaTh ¢popmy.nr: nepumeTpa " IJIOIAIU
MPSIMOYTOJIbHUKA, KBajpara; UIMHBI OKPYXHOCTH, IUIOLIAJH
KpyTa; BHINOJHATH BBIYMCJIEHHUS 110 3TUM (HOpMyJIaM.
CocraBiasitb (pOpMYJIbI, BBIPAKAIOIINE 3aBUCUMOCTH MEXAY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSHHE; 1IEHA, KOJUYECTBO,
CTOUMOCTb; TPOU3BOAUTEIBHOCTh, BpeMs, OO0BEM pabOThHI;
BBINOJIHATH BBIYMCICHUS IO ATUM (OPMYIIaM.

Haxonuth  HEW3BECTHBIH  KOMIIOHEHT  apHU(METUUECKOTO
JIEUCTBUS.

Harasanas
reoMeTpus.
Durypbl

YeTbIpEXYTroNbHUK, MIpUMEPHI YEeTBIPEXYTOJIbHUKOB.
[IpssmMoyronbHUK, KBagpaT: CBOWCTBAa  CTOpPOH,  VYTJIOB,
JaroHaneH.

H300paxkars Ha HEITMHOBAaHHOW U KJeT4yaTroll Oymare c
UCIIOJIb30BaHUEM YEPTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJBHUKHU C 3aJAHHBIMA CBOWCTBAMMU: C
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HA IJIOCKOCTH
(14 v)

W3mepenue yrioB. Buasl TpeyroJibHUKOB.

Ilepumerp MHoroyronpHuka. Ilmomans

¢uryper. Dopmysl

nepuMeTpa W IUIOIAgu mnpsiMoyroibHuKa. [Ipubmmxénnoe

U3MEpEeHHE IIomaan Guryp.

MpakTuyeckas paboTa «Mnowaas Kpyray.

napajuieJIbHbIMU, MEPIEHIUKYISIPHBIMUA, PABHBIMH CTOPOHAMH,
OpsIMBIMU  yIJIaMH U Jp., PaBHOOEIPEHHBI TPEYroJbHUK.
Ipeanarars U 00CyKI1aTh COCO0BI, AJITOPUTMBI IOCTPOCHHUS.
HccnenoBarb, UCHONB3ys  OKCIEPUMEHT,  HAOIIOACHHE,
MOJECJIMPOBAaHUE, CBOMCTBA  IPSIMOYrOJIbHUKA, KBaJpara,
pa30buBaTh Ha TPEYTOJIBHUKHU C OMOPOM Ha BOMPOCHBIH TLIaH.
O00CHOBBIBATDH, ONMPOBEPraTh C IMOMOIILIO KOHTPIPUMEPOB
YTBEPXKIECHHUSI O MpPsSMOYTOJIbHUKE, KBaJpare, Paclo3HaBaTh
BEpHBIE U HEBEPHbBIC YTBEPHKICHHUS.

N3mepsaTh M CTPOUTH C MTOMOIIBIO TPAHCIIOPTUPA YTJIbI, B TOM
YUCJIE B MHOTOYTOJbHUKE, CPABHUBATh YIJIbl, PaAcClO3HABATH
OCTpBbIE, NIPSIMbIE, TYIbIE, Pa3BEPHYTHIC YIJIBI.

Pacno3naBathb, H300paxkaTh OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIH,
TYIIOYT'OJIBHBIH, paBHOOEAPEHHBIH, PaBHOCTOPOHHUI
TPEYroJibHUKA (TIpU  HEOOXOAMMOCTH C  HCIOJIB30BAaHHEM
BU3YaJIbHOU OMOPHI).

Boruucaste epuMeTp MHOTOYTOJIbHUKA, oAb
MHOTOYTOJIbHUKA pa30MEeHHEeM Ha MPSIMOYTOJLHUKH, Ha PaBHbBIC
Gburypsl, UCMOIB30BaTh METPUUYECKHUE SAMHHIIBI U3MEPEHUS
JUTUHBI U TITOIIAIN C OTIOPOM HA aliTOPUTM YUEOHBIX EHCTBUIA.
Hcnoab3oBath NpuOJINKEHHOE M3MEPeHHe [IMH U TI0IAAeH
Ha KjeTdyaroi Oymare, MNpUOIMKEHHOE U3MEPEHUE ITUHBI
OKPY’KHOCTH, TUIOLIaAH Kpyra.

Ioo:kuTEALHBIE
oTpuUAaTeIbHbIE

L) (W) £

(40 )

[embre quCa. Mogaynb yucna,

reomMeTpuyeckas

NHTepnpeTaums moayns. Uncnosble NPOMe>Ky TKM.

[TonoxxutenpHBIE H OTpULATCIIBHBIC

yucna. CpaBHeHHe

MMOJIOKHUTECJIBHBIX W OTPULATCIIBHBIX YHCECII. ApI/I(l)MeTI/I‘IeCKI/Ie
HeﬁCTBHH C MMOJIOKUTCIIbHBIMU U OTPULATCIbHBIMU YU CJIIAMHU.

Penrenuie TeKCTOBEIX 3a1ad.

IlpuBOAMTL NpPUMEPHI HCIOIL30BAHUS B PEATBHON KU3HU
MTOJIOKUTEIBHBIX U OTPUIIATEITLHBIX YHCET.

N300paxkath 1enble YKciia, TOJI0KUTEIbHbBIE U OTPULIATEIbHBIC
YHCJIa TOYKaMU Ha YUCIOBOM MPSAMOMN, HCMOJIb30BATH YHCIOBYIO
MPSIMYIO TSI CDAaBHEHHS YHCEIT.

IlpuMeHAT, NpaBWJIa CPaBHEHUSA, YNOPSAOYUBATDH IICIIbIC
4HCIIa; HaAxX00ums MOJYNb yucna.

dopmyMpPOBaTh NPABUJIA BEIUKCICHUS C TIOJOKUTEIBHBIMU U
OTPHULATENIbHBIMHU YHCIIaMH, HAXOAUTH 3HAYEHHUS YUCIIOBBIX
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BBIPAYKCHHI, CoZepKaIINX EUCTBUSA
C TMOJIOKUTEIbHBIMHU W OTPHULIATEIILHBIMU YHUCIAMH  TPU
HEO0OXOIUMOCTH C OMOPOI HA aNTOPUTM TIPABHIIA.

IIpumeHsATH CBOWCTBA CIOXKEHUS W yYMHOXKEHHUS A
peoOpa3oBaHUs CyMM U MTPOU3BEICHUN.

IIpencraBienue [IpsimoyronbHass  cucreMa  KOOpPAMHAT HAa  IUIOCKOCTU. | OOBSICHATHL M MJJIIOCTPHUPOBATH MNOHATHE MPSIMOYTOJIbHON
JaHHBIX KoopanHaTsl TOUKH Ha IIIOCKOCTH, a0CIMcca U OpAMHATA. CUCTEMBl ~ KOOpAMHAT  Ha  IUIOCKOCTH,  MCIIOJIb30BAaTh
(6 v) Cronb4aThie 1 KPYroBbIC THArPaMMEL. TEPMHUHOJIOTHIO; CTPOMTH Ha KOOPAMHATHOM MIIOCKOCTU TOYKH U
[IpaxTiueckas padora «[IoCTpOCHHE THarpaMm». ¢Gurypsl Mo 3aJaHHBIM KOOpAMHATaM, HAXOAUTh KOOPIUHATHI
Pemienne  TeKCTOBBIX  3amay,  coJep)KalMX  JaHHbIE, | TOICK.
MIPE/ICTABJICHHBIC B TAOIMIIAX M HA JUarpaMMax. Yurare cronOyaThie H KPYT'OBBIC AuarpaMMbl,
HHTEPNPEeTUPOBATH JaHHBIC; CTPOUTH CTOIOYATHIE JUArPAMMBI.
Hcnonb3oBats nHGOpMALMIO, [IPEACTABICHHYIO B Tabaunax,
Ha JuarpamMmax JJjis pelieHus TEeKCTOBBIX 3a/Jad U 3a1ad u3
peanbHOU KU3HU.
Harasignas MpsAMOyronbHbIA napannenenunes, Kyd, npusMa, nupamuia,|Pacmo3HaBaTh Ha YepTekax, PUCYHKAX, ONMUCHIBATH IHPAMHUILY,
reoMeTpHusl. KOHYC,  UuWamHAp, wap n  cepa.  MN306padkeHue | npusmy, HHWIMHAP, KOHYC, IHap, H300pakaTh WX OT DYKH,
Durypsl MPOCTPaHCTBEHHbIX uryp. Mpumepbl PasBEPTOK | MogeMpoBaTh W3 OyMarw, IUIACTUJIMHA, MPOBOJIOKH H Jp. C

B IIPOCTPAHCTBE
CAY)

MHOTOTPaHHKOB, LIMHAPA W KOHYCA.

MpakTunyeckas paboTa «Co3aaHue
MPOCTPAHCTBEHHbLIX PUrYpP».

mogenein

MoHATHe 00bEMA; eauHuMUbl U3MepeHus 06béMa. OOBLEM
NPAMOYro/ibHOro napasnnenenunesa, Kyba, opmysbl 06bEMa.

Harpasisitomed nomoinislo. [IpuBoAuTH NMpUMepbI 00BHEKTOB
OKPYKAroIIero MUPa, UMEIOIIUX (OPMBI HA3BAHHBIX TE.
Hcnoab3oBaTh TEPMHMHOJIOTMIO: BEpIIUMHA, peOpo, TpaHb,
OCHOBaHME, BBICOTA, PAIUYC U TUAMETP, Pa3BEPTKA.

N3yuaTh, UCMONB3ys SKCIEPUMEHT, HAOIIOJIEHUE, U3MEPEHHE,
MOJIEJIMPOBAHUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONMUCHIBATH
CBOMCTBAa Ha3BaHHBIX TCJI, BBIABJIATH CX0ACTBaA U pa3.1mqnﬁ:
MEXK1y TUPAMUZION U TIPU3MOM; MEXAY HWIMHAPOM, KOHYCOM U
1apoM.

Pacno3HaBath pa3BEPTKU MapajuieNienunena, Kybda, MPHU3MBL,
nmupaMuJbl, KOHyCa, HUJIMHAPA; KOHCTPYUPOBATHb JAaHHBLIC TCJIa
W3 Pa3BEPTOK, CO3/aBaTh WX MOJAEIM C HaMpaBIAIOLIEH
ITOMOILBIO.
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Co31aBath MoOjeJM TPOCTPAHCTBEHHBIX GuUryp (w3 Oymaru,
MIPOBOJIOKH, TIJIACTUIIMHA U JIP.) C OMIOPOH Ha aIrOpUTM YUeOHBIX
IECUCTBUM.

N3mepsaTs Ha MoJeJNsiX: IMHBI pEOEP MHOTOIPAHHUKOB,
JTUaMeTp 1iapa.

Boruucasats 1o  ¢opmyiaam: 00bEM  MPSIMOYTOJIBHOTO
napajuiefienunena, Kyba; HCIOJIb30BaTh EAMHMIIBI H3MEPEHUS
00béMa; BBIYUCIATH OOBEMBI TEJ, COCTaBICHHBIX M3 KyOOB,
napajuleNienue/oB; pemaTh 3a4a4u C PeaJbHbIMU JaHHBIMU C
ONOpOM Ha CIIPAaBOYHYIO UH(OMALIHIO.

IHoBTOpEHME,
00001mIEHME,
cHcTeMaTH3alus
(20 u)

[ToBTOpEHNE OCHOBHBIX TMOHSATHH M METOAOB KypcoB 5 u 6

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

Bor4uciasaThs 3Ha4E€HUS BEIPAKECHUM, COIEpKAIIMX HATypalIbHBbIE,
Lenble,  TOJOXKUTEJIBbHBIE M OTPULATEIBHBIE  YHUCIA,
OObIKHOBEHHBIE U JIECATUYHbIE  ApOOHU,  BBINOJHATH
npeoOpa3oBaHusl 4YKMCENd M BBIPAKEHHH MpU HEOOXOAUMOCTH C
HaIlpaBJIAOIIEH TOMOIIBIO.

Bri0upaTs cnocod cpaBHEHHS YUCEN, BEIUUCICHUN, IPUMEHSITh
cBoiicTBa apudmMeTnueckux AeHCTBUH Ul palMOHATIM3ALUU
BBIYMCIICHUM.

Pemiates npocreiime 3a1a4m U3 peaIbHON )KU3HU, IPUMEHATH
MaTeMAaTHYeCKHe 3HAHUA [UIA DEIICHHUS 3aJad U3 JIpPYrux
IIPEAMETOB.

Pemats npocreiimmue 3a5a4u pa3HbIMH CIIOCO0aMH.
OcyuiecTBIAATh CAMOKOHTPOJIb BBINOJHAECMBIX JEHCTBUM U
CaMOIIPOBEPKY PE3YJIbTATA BHIYUCIICHUI.

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

Ha3zBanmue
pasaeina (TemMbl)
Kypca (4uciao

OcHoBHoOe coepsKkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

4acoB)
Yucaa u [ToHsTHE paIMOHATILHOTO YUCIIA. CucTteMaTH3UPOBATH M 000TraIaTh 3HAHUS 00 OOBIKHOBEHHBIX
BBIYHCJICHHSI. ApudmeTnueckue IeUCTBUS C PallMOHAIBHBIMU YHCIAMHU. U ICCATUYHBIX JAPOOSX.
PanmoHanbHbIE CpaBHeHUe, yIOPSAIOYNBAHNE PAIMOHAIBHBIX YHCEIT. CpaBHUBATH M YNOPSAA0YUBATH APOOU, TPeoOPa30OBBIBAS MIPU
YHCcaa CremneHb ¢ HaTypalbHBIM MTOKA3aTEJIEM. HEOOXOIUMOCTH  JECSITUYHBIE JpoOM B  OOBIKHOBEHHBIE,
(25 u) Pemenrie OCHOBHBIX 3a7ay Ha JpoOH, MPOIEHTHI U3 PeallbHOM | OOBIKHOBEHHBIE B JECSATHUYHBIC, B YACTHOCTH B OECKOHEUHYIO

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

Ha MHOXUTCIIN

u obOpaTtHas

JECATUYHYIO IpOOb.

IIpumensitTe  pasHooOpa3Hble  CcHOCOOBI M NPHUEMBI
BbIYNCJIEHNS] 3HAYEHU APOOHBIX BbIPAXKEHUI, COICpKAIINX
OObIKHOBEHHBIE M  JECSATHYHbIE JpOOM: 3aMEHATh IpHU
HEOOXOJUMOCTH  JIECATUYHYIO  JApoOb  OOBIKHOBEHHOM U
OOBIKHOBEHHYIO JI€CATUYHON, MPUBOJIUTH BbIpaXKeHHE K (hopme,
HauOonee yIOOHOM Ui  BBIUMCIEHUH, NpeoOpa3oBbIBATh
JIpOOHBIE BBIPAKEHHUS HA YMHOXXEHHME M JIEJICHUE JEeCATUYHBIX
Jpo0eil K IEHCTBUAM € LENBIMU YUCIaMU (TIpU HEOOXOMMOCTH C
HaMpaBJISIONIEi TOMOUIBIO).

IIpuBoauTh 4YMCIOBBIC W OyKBEHHBbIC NPHMEPBI CTENEHU C
HaTypaJIbHbIM IIOKa3aTesleM, OOBSCHSS 3HAUEHHUS OCHOBAHUSA
CTENIEHW M IIOKAa3aTessl CTENEHU, HaXOAWTh 3HAYECHMsI CTEIEHEN

Brza a" (a — mr060€ parroHaNIbHOE YHCI0, N — HATypalbHOE
YHUCJI0) C ONIOPOH Ha CIIPABOYHYIO HH(POPMAIIHIO.

[ToruMate cMbICA 3anmMCH OOJBIIMX YHCEJ € MOMOIIbIO

AeCATUYHBIX Apodeil U cTeneHel uncaa 10, npumMeHsATs UX B

peajJbHbIX CUTYAI[HAX.

IIpuMeHATH TPU3HAKH ACTMMOCTH, Pa3JI0KEHHSI HA MHOKHUTEIN
HaTypaJbHbIX YHCET.

Pemates npocreiinye 3aa44 Ha 4aCTH, IPOLICHTHI, IIPOIIOPLUH,
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Ha HaxOXJIeHHe ApoOu (MPOIEHTA) OT BEITUYHUHBI M BETMUYUHBI IO
e€ apo6u (mporeHTy), apodu (MPoIeHTa), KOTOPBIA COCTaBIIsSET
onHa BenuuuHa oT apyroi. IlpuBoamTh, pa3zdupars,
OLIEHUBATH PA3IMYHbIC PEIICHUS, 3allUCU PEIICHUN TEKCTOBBIX
3ajad.

PacnozHaBaThb U 00BSICHATH, ONIMPAsCh HAa ONPEACIEHUS, IPSIMO
IIPONOPLIMOHAJIbHBIE u o0paTHO IIPONOPLIUOHAJIbHBIE
3aBHCHUMOCTH MEXIY BEIMUYMHAMU; NPUBOAUTH MPUMePbI 3TUX
3aBUCHUMOCTEHl M3 peaJibHOr0 MHpa, U3 JPYrHX Y4eOHBIX
MPEIMETOB.

Pemarp mpocreiine MpaKTHKO-OPHMEHTHPOBAHHbIE 3aa4H
Ha  JApoO0H, TNPOLEHTHI, NpsAMyYl0 4 O0paTHYIO
NPONOPUHMOHAJIBLHOCTH, IPONOPILHH.

Anredpanyeckue
BbIPaKeHUsl
(27 v)

bykBenHsbIe BopakeHus. [lepemennslie. JlomycTumble 3HaYEHUS
nepeMeHHbIX. POpMyIIbL.

[TpeoOpa3oBanue OYKBEHHBIX BBIPAXKEHUH, pacCKphITHE CKOOOK
U TIPUBEJIEHUE MOAOOHBIX CllaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I1OKa3aTeIeM.
MHoOrousneHsl. Crnoxenue, BBIYMTAHUE, YMHOKECHHE
MHOTOWwIeHOB.  DOpMyinbl  COKPAIEHHOIO  YMHOXKEHHS.
Pa3znoxeHne MHOrOYI€HOB HA MHOKUTENH.

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

Haxonuth 3HaueHus OyKBEHHBIX BBIPOKEHHHM NpPH 3aJaHHBIX
3HAYEHUSAX OYKB; BBITIOJIHATH BEIYUCIECHUS IO (hopMyiam.
BbInoaHATH TpeoOpa3oBaHus LEIOT0 BhIPAKEHHsI B MHOTOUJICH
MPUBEIEHNEM NOJJOOHBIX CllaraéMblX, PACKPBITUEM CKOOOK.
BbINOJHATL yMHOXXEHUE OJIHOWJIEHAa Ha MHOTOWIEH U
MHOrO4YJIeHa Ha MHOTOWJIEH, NPUMMEHAATh (OpMyJbl KBajapara
CyMMBbl M KBaJpaTa pa3HOCTH C OINOpPOW Ha CIPaBOYHYIO
UH(OPMALIHIO.

OcywmecTBIATh Pa3lokKEeHHE MHOTOWIEHOB Ha MHOXHUTEIU
MyTéM BBIHECEHHUS 32 CKOOKHM OOIEro MHOXHUTENS, IPUMEHEHHS
dbopMynbl  pa3sHOCTH  KBaapaToB, (OpPMYT  COKPaIIEHHOTO
YMHOKEHUS C OIIOPOM Ha CIPaBOYHYIO HH(OPMALIUIO.
IIpumensite 1peoOpa3oBaHHE MHOTOWIEHOB Ui PpEIICHUsS
pa3aMYHBIX 337a4 M3 MaTEMaTHKH, CMEXHBIX IPEIMETOB, W3
peaIbHOM MPAKTHUKH.

3HAKOMUTBCA C MCTOPHUEH Pa3BUTHSI MATEMATHUKU.
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YpaBHeHust

1 HepaBeHCTBA
(20 v)

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

YpaBHEHMUS,

MIEPEMEHHOM, peleHre JIMHEHHBIX ypaBHEeHUH. Pemenue 3anau

C IIOMOIIBIO YPAaBHEHUH.

JInHeliHOe ypaBHeHWe C [BYMSI MepeMeHHbIMM W ero rpacguk.
Cucrema 1ByX JUHEHHBIX YPaBHEHUN C IBYMS IIEPEMEHHBIMHU.
Pemenue cucrem ypaBHeHI/Iﬁ CcIocooom IIOJACTAHOBKHN H

CIIOCOOOM CIIOKEHUSL.

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

IHoaOupars mpumepbl map 4HCEN, SBISIIOUIUMXCS PEIICHHEM
JIMHENHOIO YPaBHEHUS C IBYMsI [IEPEMEHHBIMH.

CTpouTh B KOOPJMHATHOW IUIOCKOCTH TpaduK JIMHEHHOTO
YpaBHEHUS C JBYMSl IE€PEMEHHBIMU (TIpU HEOOXOIUMOCTH C
UCTIOJIb30BAHUEM CMBICJIOBOM OIOPHBI); TONB3YACH TpaduKoM,
NPUBOAUTH IPUMeEPHI PELICHUST YPABHEHUSI.

HaxonuTh pemieHue CHUCTEMbI JBYX JIMHEHHBIX YpaBHEHHH C
JIBYMsI IEPEMEHHBIMU C OIIOPOI Ha aIrOPUTM YUE€OHBIX JIEHCTBUH.
CocTaBisiTh M pemIaTh YPaBHEHUE WM CUCTEMY YPaBHEHHI 110
YCIIOBUIO  33Jiaud, HWHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3a/1auyd TIOJIyYEHHBIH pE3yJbTaT C ONOpOH Ha
BOIIPOCHBIN IJIaH.

Koopannatsl
U rpaguku.
DOyHKIUUHA
(24 )

Koopannara Toukn Ha npssMoi. YHCIIOBBIE IPOMEKYTKHU.
PaccrosiHre Mexy 1ByMs TOYKaMHU KOOPAUHATHOU NPSMOM
IIpssMoyrosibHas cucTeMa KOOpAWHAT Ha IJIOCKOCTH. [Ipumepst
rpauKoB, 3aJaHHbIX (hopMynamu. UTeHue rpagiKoB pealbHbIX

3aBUCUMOCTEMH.

[Tonstue Qynkuuu. I'papux ynkumn. CBoicTBa (YHKIIHIMA.

Jluneitnass  ¢ynkuusa. Iloctpoenune rpaduxa

dynkmn. 'paduk Gynkaum y = kx + b.

JIMHENHOU

M3o0paxatb Ha KOOPJAMHATHOU IpsAMOI TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpJAWHATaM, JIy4H, OTPE3KH,
MHTEPBAJIbI; 3aIIMCHIBATh UX HA AJIT€OpPandecKoM sI3bIKE.
OTMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 33JaHHBIM
KOOpJMHATaM; CTPOMUTH TpaUKU HECIOXKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (QOpMYyJIaMH, B TOM YHUCIIE C TMOMOLIbI HHU(POBBIX
nabopaTopuil.

IIpuMeHsiTh, HM3y4aTh NPeUMYIIECTBA, MHTEPNPETHPOBATH
rpadudeckuii crocod MpeACTaBICHUS U aHAIN3a Pa3HOOOpa3HOM
KU3HEHHOU MH(OpMaIUH.

OcBauBaTh Ha 6a30BOM YpOBHE MOHATHE (PYHKIMH, OBJIAJICBAThH
(GYHKIIMOHAJIBbHOW TEPMHUHOIOTHEH.

Pacno3naBaTth nuHeliHy0 QyHKImoO Y = KX + b, omucsiBaThH
e€ CBOIWCTBA B 3aBHCUMOCTH OT 3Ha4eHUI kKodpuumentoB K u b
(pu HEOOXOAMMOCTH C OIIOPOM Ha ANTOPUTM MPaABUIA).
Crpoutsh rpaduku auHelHON GyHKInd, QyHKIH Y = KX + D
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Hcnoab3oBaTh nH(POBBIE pecypebl 17 HOCTPOSHUS rpaduKkoB
(GYHKIMA ¥ U3y4EHUs UX CBOMCTB.

IIpuBOAUTE IPUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B peabHbIX
IIpoLeccax U sIBJICHUSX.

IloBTOpPEHME
U 00001IeHuE
(6 1)

[ToBTOpEHNE OCHOBHBIX MOHATHII U METOAOB Kypca / Kjacca,

000011IeHE 3HAHUH.

BoriOuparb, mnpuMeHATH CHOCOOBI  CpPAaBHEHMS  YHUCE,
BBIYMCIICHUH,  TpeoOpa3oBaHUW  BBIPAKECHHH,  peIICHUs
YpaBHEHUI TTPU HEOOXOJMMOCTH C HAMIPABJISIOIICH TTOMOIIIBIO.
OcyumecTBaASTh CAMOKOHTPOJIb BBINOJHAEMbIX JEUCTBUM U
CaMOIIPOBEPKY pe3ysbTaTa BBIYMCICHUH, MPeoOpa3oBaHUM,
MOCTPOCHUH.

Pemath npocreiinmme 3aa4u U3 peaabHOM )KU3HU, IPUMEHATH
MaTeMaTHYecKHe 3HAHUA I DPEIICHUs] 3aJad U3 JPYrux
MPEIMETOB.

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

8 kiacc (He menee 102 )

Ha3Banue
pa3aena (TemMbl)
Kypca (4uci10

OcHoBHOe cofepsKkaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4YAKOIIHUXCS

4acoB)
Yucaa n KBanparHsiii KopeHb 13 uncia. [1oHATNE 00 MppaunoHaibHOM | @opMyJIMPOBATH ONpeae/ieHHe KBaIpaTHOTO KOPHS M3 YHCIa,
BbIYHCJIEHHSI. yucne. [lecaTuUHbIE MPUOAMMKEHMA MPPaLMOHAbHBIX YKCen. apu(pMeTUYEeCKOro KBaJpaTHOTO KOPHS MPH HEOOXOAMMOCTH C
KBaaparnsbie [eiicTBnTenbHbIE Yncna. CpaBHeHMe AENCTBUTENbHbIX YNCEN. | BU3YaIbHON OMOPOiA.
KOPHHU ApudmeTndeckuii KBapaTHBIA KOPEHb. IIpuMeHSATH OTEpaNMi0 W3BJICUCHUS KBAJAPATHOTO KOPHS W3
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(15 ) YpaBHeHue Buaa X’ = a. qHCIia, HCHOJb3YS MPU HEOOXOJUMOCTH KAJIbKYJISTOP.
CaoiicTBa apuQMeTUIECKUX KBaJIpaTHBIX KOpHEl. | OueHUBAaTh  KBaJpaTHble KOPHH LENbIMU  YHCIAMH H
[IpeoOpa3oBaHue  YHCIOBBIX  BBIPAKEHUH,  COJEPIKAIIUX | IECATUYHBIMU IPOOSIMH.
KBaJPaTHBIEC KOPHHU. CpaBHuUBaTL M YNOPSAOYMBATH  palMOHAJbHBIE U
MPpaLMOHATIbHBIE YHCIIA, 3alIMCAaHHbIE C TIOMOIIBIO KBaJPAaTHBIX
KOpHEH NMpH HE0OXOAUMOCTH C HANPABJISIOIIEH TOMOIIBIO.
HUccaenoBars ypaBHEHHE x2 = d, HAXOAUTh TOYHBIE U
npuOIKEHHBIE KOpHH pu & > 0.
HccaenoBarb CBOMCTBA KBAJApPAaTHBIX KOPHEHW, MPOBOAS
YUCJIOBBIE SKCIIEPUMEHTHI C HCIOJIb30BaHUEM KaJbKYJIATOpPA
(KoMTIBIOTEPA).
IlpumeHaTs cBOMCTBA apH(MeTHYECKHMX KOpHe#l 1
npeodpPa3oBaHUA BbIPAKEHUI.
BbinosHATL mpocreiilmme 1npeoOpa3oBaHUsl  BBIPAXKECHMUI,
coJiepKallluX KBaJpaTHble KOPHU. BbIpakaThb HepeMEHHbIE U3
reoMeTpHUeCKUX M (pU3ndecKux (HopMysa Mpu HEOOXOIUMOCTH C
OIIOpPOH Ha IIPABUIIO.
BoruncasaTs 3Ha4eHHUs BBIPAXKECHUMN, COJEPKAIIMX KBaJpaTHBIE
KOpPHU, UCHOJIb3Ysl IPU HEOOXOAUMOCTH KaJIbKYJISATOP.
Hcnonb3oBare B XO0I€ pELIEHUS 3aJady  dJIEMEHTapHbIE
MIPEJICTABJICHUS], CBSI3aHHBIE C NPUOIMKEHHBIMU 3HAUYECHUSMU
BEJIMYMH.
3HAKOMUTHCA C UICTOPUEN PAa3BUTHS MAaTEeMAaTHKH.
Yucna u Crenens ¢ nenbM nokasareneM. CTaHnapTHas 3anuch yucia. | @opMyJMpoBaTh OnpeiesieHHe CTENEHH C 1IeJIbIM IToKa3aTelleM
BbIYMCJICHUS. Pa3mepsl 00bEKTOB OKpYIKaIOIMIEro MUpa (OT dJIEMEHTAPHBIX (ipu HEOOXOUMOCTH 1O BU3YaJILHOM OTOope).
Crenennb YaCTHI] 10 KOCMUYECKHX OOBEKTOB), JITUTENHHOCTH IpolieccoB | [IpeacTaBasiTh 3anuch OOJIBIINX U MAJIBIX YUCEI B CTAHIAPTHOM
¢ LeJIBIM B OKPY’KarOIIlEM MHpE. Bujge. CpaBHUBATBL 4YnCIa M BEJIMYMHBI, 3alUCaHHBIE C
noKasareJyem CBOIICTBA CTENEHU C LIEJIBIM [T0KA3aTEIIEM. HCIIOJIb30BaHuEM crerneHu 10.
(7 ) Hcnoab3oBarh 3amMch 4YKuCEl B CTAHAAPTHOM BHUJAE JIA

BBIPQXXEHHUS Pa3MEepOB OOBEKTOB, NIUTEILHOCTH IMPOIIECCOB B
OKPY’KaIOIIEM MUDE.
D®opMyIHPOBATH, 3ANMUCHLIBATH B CUMBOJIMYeCKOil (opme u
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WIIJTIOCTPHPOBATL IIPUMEPaAMHU CBOMCTBA CTEIIEHH C IIEJIBIM

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

BBIPQXCHUM, COJEP)KAIIMX CTENEHU C LEJIbIM I0Ka3aTelieM C
UCTOJBb30BAHUEM  CIPAaBOYHOW wHHGpopManuy. BbINOJIHATH
JAeHCTBUA C YHUCIIAMH, 3allMCaHHBIMU B CTAHJAPTHOM BUJIE
(YMHOXEHHE, JICJICHUE, BO3BE/ICHHE B CTEIICHB).

Aareopanuyeckne | KBagparueii TpéxwieH. PasnokeHne KBaapaTHOro TpéxdicHa | PacmosHaBaTh — KBajpaTHBIM — TpEX4YEH,  YCTaHaBJIMBATb

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

KBaaparusbrii PackiaabiBaTh Ha MHOKHMTEJIM KBAJPAaTHBIM TPEXWIEH C

TPEX4iIeH HEOTPULIATENIbHBIM JUCKPUMUHAHTOM IpU HEOOXOAUMOCTH C

(54) OIIOPOM Ha AITOPUTM ITPABUIIA.

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

BbIPasKeHUSI. BXOJIALINX B anredpandeckue BoipaskeHuss. OCHOBHOE CBOMCTBO | OTIPEAETICHUS PalliOHAIBEHOTO BBIPAKEHUS.

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

ApooOL CrnoxeHue, BBIYUTAHUE, YMHOXEHHE " JIeNIeHHe | IpoOU, B TOM YHCIIE C TOMOIIBIO KaIbKYJISTOPA.

(154) anreOpanyeckux ApoOeil. I[IpeoOpazoBaHue BbIpakeHUil, | @OPMYJIHPOBATH OCHOBHOE CBOMCTBO alire0panveckoit 1poou u

cojiepxanux anredbpanyeckue 1poou. NPUMEHSTH €ro I MpeoOpa3oBaHus APOOEH.

BbInoHATL fAeiicTBUSI ¢ anredbpanyecKuMu JApoOsSMH TpU
HEOOXOUMOCTH C HampaBisoomeld mnomoupo. [IpuMeHsTsH
npeoOpa3oBaHus BBIpaXEHUN JUIs pelleHus 3aaad. Beipakath
nepeMeHHble 13 (opmyn (PU3NYECKUX, TE€OMETPUUECKHX,
OIKCHIBAIONINX OBITOBBIE CHUTYAIlMM) TNPH HEOOXOAUMOCTH C
HaITpaBJISAOIIEH TOMOIIIBIO.

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

1 HepaBeHCTBA. dopmyiia KOpHEH KBaapaTHOTO ypaBHeHuUs. TeopeMa BueTa. |3anucbiBath ¢GoOpMyJy KOpHEH KBaapaTHOTO YpaBHEHWS,

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

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

(15 4) Pemenne TEekCTOBBIX 3agad ¢ TNOMOLIBIO KBaApaTHbIX | [IpoBoauTh mpocTeiilime  WccjeI0BaHMS  KBAJpPaTHBIX
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YpaBHEHUM.

YpaBHEHUM.

Pemiate ypaBHeHusi, CBOJSAIIMECS K KBaJPAaTHBIM, C IIOMOIIBIO
peoOpa3oBaHUl 1 3aMEHOM IEPEMEHHOM € OMOPOI Ha allTOPUTM
IIpaBuUJIa.

HaOurogats ¥ aHAJIM3MPOBATBH CBSA3b MEXKIY KOPHSIMU H
K03 pHLIHEHTaMU KBAJPAaTHOTO YpaBHEHUSI.

MpUMeHATb Teopemy BueTa ans peLLeHns
3afiay (c ncnonb3osaHneM obpasLa).

Pemats TekcTOBBIE 3agaum anreOpanyeckuM CIOCOOOM:
MIEPEXO/IUTh OT CJIOBECHON (DOPMYIMPOBKU YCIOBHS 3aJaud K
anreOpanveckod MOJAENIH MYTEM COCTaBJICHHS YpaBHEHHS (IIpU
HEOOXOJUMOCTH C  HallpaBJISIOIIEd IOMOIIbIO);  pellaTh
COCTaBJICHHOE YpaBHEHHUE; UHTEPIIPETUPOBATH PE3yibTaT.
3HAKOMUTHCS € UCTOPUEH Pa3BUTHA anreOphl.

YpaBHeHus JluHeliHOE ypaBHEHHE C ABYMS IIEPEMEHHBIMHU, €ro rpaduk,| Pacmo3naBaThb JnHeiHbIE ypaBHEHUS C IBYMsI IEPEMEHHBIMHU.
U HEPABEHCTBA. MIpUMEPHI PEIICHHUS] YPABHEHUM B 1IEJIBIX YHCTIAX. Crponth rpaduku JHMHEHHBIX YpaBHEHUH, B TOM 4HCIeE
Cucrembl Pemenne cucreM [ByX JMHEWHBIX YypaBHEHHH C JIByMs |HCHOJb3Ysi LH(POBBbIe pecypcbl (MpU HEOOXOIUMOCTH C
ypaBHEeHU NEpEeMEHHBIMH. [IpUMephl PEIICHUsT CHCTEM HEIMHEHHBIX | OOPON Ha aITOPUTM YUEOHBIX NEHCTBHMH).
(13 v) YPaBHEHUH C ABYMsI IEPEMEHHBIMH. Pazimmyarh napajuienbHble U IIEpECEKarolUecss IpsMbIe 0 UX
pathnueckas  vHTepnpeTauMs  ypaBHEHUS C  [ABYMS|ypaBHEHHUSM.
NnepeMeHHbIMU 1 CUCTEM YPaBHEHWIA C ABYMS NEPEMEHHbLIMM. Pemiate cucremsl [BYX JIMHEHHBIX YPaBHEHHM C JBYyMs
Pelenne TEKCTOBBIX 3a4a4 C IIOMOLIBIO CUCTEM YPABHEHUM. [IEPEMEHHBIMU MIOJCTAHOBKOW U CIIOKEHUEM.
Pemate npocreiine CUCTEMBI, B KOTOPBIX OJHO U3 YPaBHEHUU
HE SBJSIeTCS JTMHEHHBIM PU HEOOXOMMOCTH € HampaBisoLIeit
IIOMOILBIO.
IIpugooums  2paghuueckyro  unmepnpemayuro  PeLLEHNs
YPaBHEHWS C ABYMS NePeMEHHbIMI 1 CUCTEM YPaBHEHUI C ABYMS
nepeMeHHbIMU.
Pemath TekcToBbIE 321a4H AIT€0OPanIECKUM CIIOCOOOM.
YpaBHeHnus YucrioBbIE HEPABEHCTBA U UX CBOKCTBA. ®opmyIMpOBaTH CBONCTBA YU CIIOBBIX HEPABEHCTB,

U HEpaBeHCTBA.

HepaBeHcTBO ¢ 01HOM nTepemMeHHOM. JInHeiTHbIe HEpaBEeHCTBA C

WJUTFOCTPUPOBATH NX HA KOOPAMHATHOW MPSMOM.
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HepaBencrBa OJTHOW TepeMeHHON M uxX pemieHue. CHCTEMBbl JMHEHHBIX IIpuMeHATH CBOICTBA HEPABEHCTB B XO/I€ PEIICHUS 3a/1a4.
(12 v) HEPaBEHCTB C OJHOW NMEPEMEHHOM U UX pELICHUE. Pemiars, uHEliHBIE HEpPABEHCTBA C OJHOW TIEPEMEHHOM,
N300paxeHne pemnieHus TMHEHHOTO HEPAaBEHCTBA U UX CUCTEM | M300pakaTh pellieHue HepaBEHCTBA HA YHCIOBOM MPSMOA.
Ha YMCJIOBOM MPAMOI. PemaTh cucteMbl TMHEHHBIX HEPABEHCTB, N300pakaTh peIICHHE

CHCTEMBI HEPAaBEHCTB Ha YHUCIIOBOM MPSIMOI PH HEOOXOAUMOCTH
C BU3yaJIbHON OMIOPOM.

DyHKIHUH. [Tonstue ¢ynkuuu. OOMacTb ONpEaEICHUS] U MHOMXECTBO Hcnonb3oBaTh  QYHKIHOHAIBHYIO ~ TEPMHHOJIOTHI0O U

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

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

(5 9) rpaduke. HEOOXOJMMOCTH HCIOJIb30BaTh KAJBKYISTOP); COCTABJSATH
Ta0JIMIbI 3HAYeHUH QYHKIHH.
CTpouthb no ToukaM rpadpukn GyHKIIHiA.
OnuceiBaTh cBOMcTBa (QYHKIMH HAa OCHOBE €€ IpauyecKoro
NpEJCTaBICHUsT TMpPU  HEOOXOAUMOCTH C  HaIlpaBJISIOIICH
MTOMOIIBIO.
Hcnonb3oBarh  QYHKIHOHAIBHYIO  TEPMHHOJIOTHI0O U
CHMBOJIMKY.
HccaenoBarh mnpumepbl TpaduKOB, OTPakKalOUUX peaabHbIE
nporecckl W siBieHus. IIpUBOIMTHL NPHUMePHI TIPOIECCOB U
SIBIIGHUH C 33/IaHHBIMH CBOWCTBaMHU.
Hcnonb30BaTh KOMIBIOTEPHbIE MPOrPAMMBbI JIJIsI TOCTPOCHUS
rpadukoB QpyHKINN U U3y4EHUS X CBOHCTB

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

YuciaoBble rpadukoB QyHKINN, OTPAKAIONIUX PEATBHBIE MTPOIIECCHI. paccMaTpUBAEMBIX BETHYWH IO 3HAYSCHUIO APYTOM.

bynxuun DyHKIUH, OIIMCBHIBAIOIINE NIPAMYIO 51 00paTHyIO | B HEeClOXHBIX CIy4asx BbIpa:KaTh (GOpMYJI0l 3aBHCHMOCTH

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

I'paduk pyHKIIUN Y = X2,
Oyaxkupn y = X2,y = Xy = V5, y = & rpacpnueckoe
peLLIeHIe ypaBHeHWiA 1 CUCTEM YpaBHEHMWIA.

OnuceiBaTh XapakTep W3MEHEHHMS OJHOW BEJIWYUHBI B
3aBUCUMOCTH OT U3MEHEHUS IPYron

Pacno3naBatrp Buabl wusyyaembix ¢yHkiuil. I[lokaspiBaTh
CXeMAaTH4YeCKH II0JOKEHWE Ha KOOPJWHATHOM IIJIOCKOCTH
rpadukoB (yHKUMN Buaa: y = X2y =%
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y= \/)(_’ y = k)_(

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

I[IpumensTe mudpPoBLIe pecypchl s MOCTPOSHUS TPadUKOB
GbyHKINH.

IToBTOpPEHME
u 00001IeHuE
(6 )

HOBTOpeHI/Ie OCHOBHBIX MOHSITHM M METOIOB KYypCOB 7 u8

KJIaccoB, 0000IIeHEe 3HAHUH.

IIpumeHsTH CcHOCOOBI CpPaBHEHHUS 4YMCEJ, BBIYUCIICHUH,
peoOpa3oBaHU BBIPAKESHUM, PEIICHUS] YPABHEHHIA.
OcyuiecTBAATE CAMOKOHTPOJIb BBIIOJHAECMBIX JEHCTBUM U
CaMONPOBEPKY pe3ysibTaTa BBIYUCICHHUH, MpeoOpa3oBaHUiA,
MOCTPOCHUH.

Pemiate 3agaum M3 peaJibHOM KU3HHM, TNPHMEHSATH
MaTeMaTUYeCKUe 3HAHUS U1 pelIeHHs 3adad U3 JApYyrux
MIPEAMETOB.

Pemath TekcTOBBIC 321241, CPABHUBATH, BBIOMPAThH CIOCOOBI
pelIeHus 3a1a4u.

9 kaacc (He menee 102 )

Ha3Banue
pa3aena (TemMmbl)
Kypca (4uci1o

OcHoBHOE coaep:xaHue

OcHOBHbIE BUbI 1€ATEJIbHOCTH 00y4aI0IIUXCH

4acoB)
Yucnan PannonaneHble uuncna, UppauyoHasibHble 4YuCna, KOHeYHble V| Pa3BuBaThL mpeacTaBlieHHsl O 4HCIaX: OT MHOXECTBa
BbIYMCJICHHS. 6eCKOHeYHble [ecATUNYHbIE Apoou. MHO>KeCTBO | HaTypabHBIX YUCEN O MHOYKECTBA JEHCTBUTEIbHBIX YUCEI.
JlelicTBUTEIbHbIE | [EACTBUTENbHbIX UMCEN; [eNCTBUTENbHble u4uCia  Kak| O3HAKOMHTbCS c BO3MOKHOCTBIO MPEACTABICHUS
yucaa 0eCKOHeYHble AeCATUYHbIe Apo6y. B3auMHO 04HO3HAYHOE JNEHCTBUTENLHOTO YHCIa KaK OECKOHEUHOW JECATUYHOU JIpoOH,
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(9 uv) COOTBETCTBME MEXKY MHOXKECTBOM [e/ACTBUTENbHbIX YNCEN NPUMEHATb JICCATUYHbIE TNPHUOIMKEHUS PAUMOHAIBHBIX U
1 MHO>KECTBOM TOYeK KOOPAMHATHOI NPSIMOIA. UPPALMOHAIBHEIX YHCEIL.
CpaBHeHVe  AENCTBUTENbHbIX  4ucen, apumeTUyeckue | 3anucovieamsn, cpasnusams u ynopaoouueamso
,ﬂ,eVICTBVIFI C ,ﬂ,eVICTBMTeﬂbeIMM ynucnamu. AEVICTBVITE}'IbeIE yucna.
[TpubnmxEHHOE 3HAaUEHUE BETMYMHBI, TOYHOCTh IPUOIDKEHUS. | BLINOJHATB, codeTas YCTHbIE M I[HCHBMCHHBIC TPUEMEI,
Oxpyrnenne wuucen. Ilpuknaka ©  OLEHKAa pPE3yabTaToOB|apupMeTHyecKHe [eHCTBHA C pPALUOHAIBHBIMH 4YHCIAMMU;
BBIYVCIICHUM. HAXOAUTh 3HAYCHHUs CTEIICHEW C LEIbIMU II0Ka3aTelsIMH H
KOpHEH; BBIYMCJIATh 3HAYEHUST YUCIIOBBIX BBIPAXKEHUN.
IHonyyuth mnpeacTraBjieHHEe O 3HAYUMOCTH JIEHCTBHUTEIBHBIX
YHCEJI B PAKTUYECKOU IeATEIbHOCTH YEJIOBEKa.
AHanu3upoBaTh M JeJaTh BBIBOAbI (I10CI€ COBMECTHOIO
aHaJIN3a) O TOYHOCTU MNPUOJIMKEHMsI AEHCTBUTEIBHOIO 4HCIa
IIPU PELLICHUH 3a/1a4.
OKpyrisiTh [CHCTBUTEIIBHBIE YHCIIA, BBINOJHATH NMPUKHAKY
pe3ynbTaTa  BBIYHMCICHHUM, OLEHKY 3HAYEHUW YHUCIIOBBIX
BBIPXKEHUM.
3HAaKOMUTBCS C UCTOPUEH PA3BUTUSI MATEMATHKH.
YpaBHeHus JInneitHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOISIIUXCS K OcBanBaTh, 3allOMMHATL W NPUMEHATH TIpaduyecKue
U HEPABEHCTBA. JIMHEHHBIM. MeTOAbI IIPU PELICHUM YPAaBHEHUM, HEPABEHCTB M HUX CUCTEM
YpaBHeHnust KBanpatHoe ypaBHeHue. Pemienue ypaBHEHUH, CBOASIIMXCS |(MpU HEOOXOJUMOCTH C ONOPOMl HA aIroOpuT™M  y4eOHBIX
¢ OJIHOI K KBaJpaTHbIM. bUKBapaTHBIE YpaBHEHUS. JeNCTBUI).
nepeMeHHOI MpuMepbl pelleHns YypaBHEHWA TpeTbeld W 4YeTBEPTON | Pacmo3HaBaTh LeNbie H APOOHBIE YPaBHEHHS.
(14 v) CTeneHel pasnoXKeHemM Ha MHOXKNTENN. Pemiate JiMHeliHbIE M KBAa/JpaTHbIe YPAaBHEHUs], YPaBHCHMUS,
Pemenune 1poOGHO-pallMOHAIEHBIX YPABHEHUIA. CBOJSIIMECS K HHUM, TMpoOCTellIne ApOoOHO-pallMOHATIBLHBIC
Pemennie TeKCTOBBIX 3a7a4 ajireOpandeckuM METOJIOM. YpaBHEHUS.
IIpeasiaraTs BO3MOXHBIE CIIOCOOBI PEIICHUSI TEKCTOBBIX 3ajad,
o0cyxkmaTb HMX M PpewiaThb TEKCTOBBIE 3aJa4d Pa3HBIMU
crocobamu.
3HAKOMHTBCS ¢ HCTOPUEH Pa3BUTHS MATEMATUKHU
YpaBHeHnus JluneitHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €ro rpa@uk. | OcBauBaTh M MPUMEHSITh PUEMBI PEIICHUS CUCTEMBI JIBYX

U HEpaBeHCTBA.

Cucrema IByX JTMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMU U

JIMHEUHBIX ypaBHeHI/IfI C IBYMs NIEPEMCHHBIMU U CUCTEMBI JIBYX
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CucreMbl

eé peuieHue. Pemenue cucrteM IByX ypaBHEHM, OJHO U3

YpPaBHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISCTCS JIMHEHHBIM

YPaBHeHUi KOTOPBIX JINHEWHOE, a IPyroe — BTOPOM CTEIEHHU. (o BU3yaJIbHOM oTIOpe).
(14 g) ['padmyeckas HHTEpIpETALIUsI CUCTEMBl YPABHEHUH C IBYMSI Hcnoan3oBath (QyHKIMOHATBHO-TpaQUUECKUE TPEICTABICHUS
[IEPEMEHHBIMHU. JUTS pellieHUsl M MccileI0BAHUSI YPABHEHUI U CHCTEM.
Pemenne TekcToBBIX 3a7ja4 aJIreOpanyeckiuM CriocoOOM. AHAJIM3MPOBATH TEKCTHI 32124, pelIaTh UX alreOpandecKum
CrocoO0M: MepexoaUuTh OT CJIOBECHON (POPMYIUPOBKH YCIOBUS
3a7auu K anreOpanyeckoil MoJeNnu MyTEM COCTABICHUS CUCTEMBI
YpaBHEHHUI; pellaThb COCTaBICHHYID CHCTEMY YpaBHEHU;
HHTEPNPETUPOBATH PE3yJIbTAT.
3HAKOMUTBCS ¢ UCTOPUEH Pa3BUTUS MATEMATHKHU
YpaBHeHnust YucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anucbiBaTb, MNOHHUMATbh, WHTEPNPETHPOBATH
U HepaBeHCTBA. Jlunelinble HEPABEHCTBA C OJTHOM NEPEMEHHOM U UX PEILICHUE. |HEPaBEHCTBA; UCIIOIB30BaTh CHMBOJIUKY U TEPMUHOJIOTHIO.
HepaBencrBa CucreMbl JTMHEMHBIX HEPABEHCTB C OJHOW NMEPEMEHHON U uX | BbIMOAHATH mpeoOpa3oBaHs HEPABEHCTB, HCMOJIB30BATH IS
(16 ) pelieHue. npeoOpa30BaHMs CBOWCTBA YUCIOBBIX HEPABEHCTB.
KBaapaTHble HEPaBEHCTBA U UX PEIICHUE. Pacno3naBaTh nTUHEIHbBIC U KBaIpaTHbIC HEPABEHCTBA.
I'paguueckas uMHTeprpeTanusi HEPaBEHCTB U  cHcTeM |Pemiatp  JMHEHHBIE HEPAaBEHCTBA, CHUCTEMbI  JIMHEHHBIX
HEPaBEHCTB C JBYMS IEPEMEHHBIMHU. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIIUX KBAJIpaTHOE
HEPaBEHCTBO, U PEIIATh UX; 00CYKAATh MOJIYYCHHBIE PEIICHUS.
N300paxkath perieHne HEPABEHCTBA M CHUCTEMBI HEPABEHCTB HA
YUCJIOBOM NPSIMOM, 3alUCBIBATH pPEHIEHUE C TOMOIIbIO
CHUMBOJIOB.
Pemiath KkBajpaTHbIE HEPABEHCTBA, HCIONB3Ys TpadudecKkue
MIpEJICTaBICHHUS.
OcBanBaTh W NPHUMEHATh HEPABEHCTBA I[IPU PELIECHUU
Pa3IMYHBIX 33/1a4, B TOM YHUCJI€ MPAKTHKO-OPUEHTUPOBAHHBIX.
DOyHKINHU KBangpatnunas ¢ynkuus, e€ rpadux u cpoiictBa. [lapabona, | Pacmo3HaBaTh BUIBI M3y4aeMbIX (YHKINH; HILTIOCTPHPOBATH
(16 ) KOOPJIMHATHI BEpIIMHBI apadoIIbl, OCb CHMMETPHH Mapadoibl. |cXeMaTHYeCKH, OOBSICHATh DPACIOJI0XKEHHE Ha KOOPIWHATHOM

Crenennble GYHKIMU C HATYPATLHBIMH TIOKa3aTENAMHU 2 U 3, UX
rpauKu ¥ CBONCTBA.
I'paduxu dyrkumii: y =kx,y = kx + b,,y = ax’,y = a,y

:\/x_,y :k;

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

ax’, y = ad,

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

OIHUCHIBATL UX CBOMCTBA.
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Pacno3naBaTh KBagpaTHUHYIO (QYHKIHIO 1O hopMmyIIe.
I[IpuBoauTh, mnNpuUMEpPbl KBAAPATUYHBIX 3aBUCUMOCTEH U3
pealbHOM JKU3HH, (PU3UKH, TECOMETPHH.

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

CTponTthb 1 H300paKaATh CXeMaTHYeCKHU rpaQUK KBaJpaTHUIHbIX
byHKIMHA, 3a7aHHBIX GopMysiamu Bugay = ax’,y = ax® + g,y
= ax + p)? y = ax® + bx + c (upu HEOBXOAUMOCTH ¢
BU3yaJIbHOW OTIOPOi).

AHAJIM3MPOBATH U NIPUMEHSATH CBOMCTBA U3YUYEHHBIX (YHKIIHIA
JUIE WX TOCTPOEHUS, B TOM YHCIE C IMOMOIIBIO HHU(POBBIX
peCypcoB.

YuciaoBble
noCJIe0BaTEeIbHOC
™

(15 4)

ITonsiTHe YnCIOBOI IIOCJIICJOBATCIBbHOCTH.

3ajaHue IOCJIEN0BATEIbHOCTH PEKYPPEHTHOU (opMysioil u
dopmynoii N-ro uneHa.

Apudmernueckas u reomeTpudeckas nporpeccun. Popmyisl N-
ro 4jeHa apuMeTHUecKOd M TeoMeTpHUYECKOW Mporpeccuil,
CYMMBGI IICPBBIX N YJICHOB.

306pa>KeHre YneHOB apughMeTUYECKO U reoMeTPUUYECKOn
MPOrpeccuii ToYKaMmn Ha KOOpAMHATHOM NNOCKOCTMN.
JIHENHbI 1 3KCNOHEHUMANbHbIA POCT.

Cno>kHble NPOLEHTbI.

OcBauBath n NPUMEHATDb NMHICKCHBIC 0603Ha‘~I€HI/I$I, CTPOUTDH
pe€ueBbi€ BbICKa3bIBaAaHUS C HCIIOJb30BAHMEM TCPMUHOJIOI'HUH,
CBSI3aHHOH C MOHITHEM IIOC/ICIOBATEILHOCTH.

AHaJII/I3I(IpOBaTb CI)OpMy.]'Iy N-ro YJjieHa Mocjaea0BaTCIbHOCTH NN

PEKYPPEHTHYIO dhopmyny " BbIYMCJIATH YJICHBI
MOCNEeAOBAaTeNbHOCTEH,  3aJaHHBIX  ATUMH  (popMyramu.
YcranaBiamBatb 3aKOHOMEPHOCTh B MTOCTPOCHUH

[IOCJIEIOBATEIbHOCTH, €CIIM BBIIKMCAHBI IEPBbIE HECKOJIBKO €&
YJICHOB.

Pacno3snaBath  apupMeTHUYECKYlO M = T'€OMETPHUYECKYIO
MIPOrPECCUU MPU Pa3HBIX CIIOCO0aX 3a/1aHus.

Pemars 3amaun ¢ wucnonb3oBaHueM (GopMyl N-TO 4ieHa
apudmeTnyecko U TEOMETPUYECKON MpOorpeccuii, CyMMBbI
MEPBBIX N YIEHOB C OMOPON Ha CIIPABOYHYIO MH(POPMAIHIO.
H3oo0pasicamsv  YNeHbl NOCNeAOBaTENbHOCTW TOYKaMuM Ha
KOOPAMHATHOW NNOCKOCTW.

PaccmaTpuBarh npuMepsbl NPOLECCOB U ABJICHUH U3 pEeaTbHOU
KU3HU, WUIIOCTPUPYIOUIME HW3MEHEHHe B apupMeTH4ecKon
HPOTPECCHH, B TEOMETPHIECKOMN MPOTpeccuu; N300parkaTb
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COOTBETCTBYIOLLME 3aBUCHMOCT Y rpadiyeckm.

Pemats mnpocreiilime 3agauM, CBS3aHHBIE C YHUCIOBBIMH
MOCIIEAOBATEIHHOCTSAMU, B TOM YHCJIE 3aJa4d U3 pealbHOU
)KU3HM €  UCIOJB30BAaHUEM  IMPPOBBIX  TEXHOJOTHMA
(37IEKTPOHHBIX TA0HII, TPAPUIECKOTO KATBKYJIATOPA U T.I1.).
Pewamo 3ajavn Ha C/NO0>KHblE NPOUEHTI, B TOM 4YiCne 3ajayn
U3 peasbHOM NPaKTUKK (C NCMOMb30BAHWUEM KaslbKyNsaTopa).
3HAKOMHTHCS ¢ MCTOPHUE Pa3BUTHS MATEMATHKH.

IHoBTOpEHME,
00001mIEHME,

CUCTEMaTHU3anusda

3Hanm“41

(18 u)

Yucina v BbIYMCICHMA (3alUCbh, CpaBHEHHUE, JEHCTBUS C
JEHCTBUTENBbHBIMM YUCIAMM, YHUCIIOBas MpsiMasi; MPOLEHTHI,
OTHONICHHUSI, IPOMOPIINH; OKPYIJIEHUE, IPUOINKEHHE, OLICHKA;
pelleHne TeKCTOBBIX 3a/1a4 apu(METHIECKIM CIIOCOOOM).

Auaredpanvyeckue BBIPasKeHHU S (mpeoOpa3oBaHue
anreOpandecKuX BhIPAXKEHUH, JOMYCTHMbIC 3HAYCHHUS).
@®yHKuMU (TIOCTPOCHHE, CBOWCTBA M3YUEHHBIX (YHKIIHIL;
rpaduueckoe pelieHne ypaBHEHUN U UX CUCTEM).

OnepupoBars NOHATHAMH. MHOXECTBO, IIOJMHOKECTBO,
olepaluy HaJl MHOXKECTBaMH; MCI0JIb30BaTh rpaduiyeckoe
IIPEACTABJICHUE MHOXKECTB ISl ONIMCAHUS PEAJIbHBIX IIPOLIECCOB U
SBJICHUH, IIPU PEIIEHUH 33]a4 U3 APYIUX y4eOHBIX NIPEIMETOB.
AKTYaJIM3MpOBAaTh TEPMHHOJIOTHIO H OCHOBHbIE 1€l CTBHUS,
CBSI3aHHBIC ¢ YMCJIAMH. HATYypaJIbHOE YHCIIO0, IPOCTOE U
COCTaBHOE 4YHCJa, JEIMMOCTbh HATypalbHBIX YMCEN, NPU3HAKU
JIETUMOCTH, 11€JI0€ YMCII0, MOAYJb YUCIA, OOBIKHOBEHHAs U
JecsiTUUHas ApoOU, CTaHIAPTHBIN BUJ 4YHCia, apupMETHIECKUM
KBaJPaTHBIN KOPECHb.
BeInoHATS JeiicTBUS, CPABHUBATH H YIIOPSAA0YUBATH YHCIIA,
MPEACTABIATh YHCIA HAa KOOPAMHATHOW IPSMOM, OKPYIJIATH
YHUCJIa; BBIMOJHATL NPUKHAKY M OLEHKY pe3yibrara
BBIYMCIICHUM.
Pemath TexkcroBblie 3a1a4M apuMETHIECKUM CIIOCOOOM.
Pemate npakTu4yeckue 3aa4u, CoAepKallue IPOLEHTHI, J0JIU,
YacTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh — BpeMsS —
paccrosiHue, IleHa — KOJUYECTBO — CTOMMOCTh, OOBEM
paboThl — BpeMsi — MPOU3BOAUTEIHLHOCTh TPYAQ.
Pa30uparthb peanbHble )KU3HEHHBIE CUTYyallud, (P)OPMYITHPOBATH
UX Ha S3bIKC MATEMAaTHK{, HAXOAMThb pEIICHUE, NPUMEHS
MaTeMaTUYECKHI annapar, HHTepPIpeTHPOBaTh PE3yJIbTAT
OnepupoBarb NOHATHSIMHU. CTENEHb C LENBIM IIOKA3aTENIEM,
apu(METHYECKUI KBaJpaTHBI KOpEHb, MHOTOUIEH,
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anredpandeckas ApoOb, TOXKIECTBO.

BbINOIHATL OCHOBHBIE JEMCTBHSA. BBIIOJIHATH PAcdETHl 110
dbopMynaM, TpeoOpa3OBHIBATH IENbIE, JPOOHO-pAIIMOHATILHBIC
BBIDQKEHUSI U  BBIPAKEHHS C KOPHSIMH, pEalU30BbIBATH
pa3oKeHHe MHOTOWICHa Ha MHOXHUTEIH, B TOM YHCIE C
UCMOJIb30BaHUEM (OpPMyN pPa3HOCTH KBAJIpaToB M KBajpara
CYMMBI M pa3HOCTHU (C OIMOPOi Ha CIPABOYHYIO MH(POPMALHUIO);
HaXOJUTh JIOIYyCTUMBbIE 3HAYEHUs IEPEMEHHBIX A JPOOHO-
palMOHAIBHBIX BBIPAKEHNUN, KOPHEH.

MopaeaupoBath ¢ MOMOILBIO (OPMYN pealbHble MPOLECCH U
SIBTICHHUSL.

OnepupoBath NoHATHUAMM: GYHKIHS, rpaduk QyHKUNUU, HYIH
(GyHKINH, TPOMEXKYTKH  3HAKONOCTOSHCTBA, IPOMEKYTKH
BO3pacTaHus, YObIBaHHS, HANOOJIbIIIEe M HAMMEHBIIEE 3HAUCHHS
(GyHKIHIH.

AHaTU3MPOBATh, CPABHUBATH, 00CYKIATh CBOICTBA (D YHKIIHIA,
CTPOMTDb UX IPaUKH.

OnepupoBaTh NOHATHSIMHU. TIpsIMas TPOIOPIIHOHATEHOCTS,
oOpaTHass  NPONOPLUUOHAIBHOCTb,  JIMHEHHas  (yHKUHA,
KBaJpaTU4Has pyHKLUs, napabosa, runepooa.

Hcnoab30BaTh rpadpuKu 1715 ONIpeIeIeHus! CBOMCTB, MPOIECCOB
M 3aBUCUMOCTEH, JUId pemeHwst 3a7ad M3 APYrHX Y4eOHBIX
NPEIMETOB M pealbHOW KHU3HH, MOAEJIHUPOBATH C TOMOIIbIO
rpaMKOB peajbHbIe MPOLECCHI U SBICHHUS.

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

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

7 kaacc (He MeHee 68 u)

Ha3zBaunmue
pa3nena (TeMbl)

OcHoBHOe cofepKaHue

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

4acoB)
Ipocreiimmue [Ipocreiimme reomeTpuyeckie 0OBEKTHI: TOUKH, MPSIMbIE, JTy4d | POpMYJIHPOBATH OCHOBHbBIC MOHSITHS U OTIPEICICHUS.
reoMeTpuyecKkue | U yribl, MHOTOYTOJIbHUK, IOMAaHAs. Pacno3zHaBath  M3y4YeHHBIE  TeOMeTpUYeckue  (QUrypsi,
durypsi CMEXHBIC U BEPTUKAILHBIC YTJIbL. onmpeeNATh WX B3aHUMHOE PACIOJOKEHUE, BBIMOJIHITH
U MX CBOMCTBA. Pabora ¢ npocreiiimymMu yeprexamu. 4epTEX MO YCIOBUIO 33auM (C HMCIOJB30BAHUEM CMBICIOBOM
N3mepenue W3mepeHne JMHEWHBIX U YIJIOBBIX BEIUYHMH, BBIYHUCICHHE |OMOPbI: HABOJSIIME BOIPOCH W/WIM alrOPUTMa Y4EOHBIX
reOMeTPHYECKHX |OTPE3KOB U YIJIOB. JeNCTBUI).
BeJIHYHUH [lepumerp wu  mnomaab  ¢uryp, cocraBieHHbIXx  u3|IIpoBoauTh mpocreiiiiyie NOCTPOEHUS C TOMOIIBIO IUPKYIS U
(14 ) MPSIMOYTOJILHUKOB. JIUHEHKH.
H3MepsATH IMHEHHBIC U YTJIOBBIC BETMUYNHBI TCOMETPHUSCKUX U
IIPAKTUYECKUX OOBEKTOB.
OnpenenssiTb «Ha TJa3» pa3Mepbl PEATbHBIX OOBCKTOB,
NPOBOJIUTH IPyOYIO OIIEHKY UX Pa3MEPOB.
Pemiath 3a1aun Ha BBIYMCIICHHUE JUIMH OTPE3KOB W BEIUYHH
YTJIOB.
Pemathb 3a1aun Ha B3aMMHOE PACIIONIOKEHUE T€OMETPUUECKUX
dburyp.
IIpoBoauTh KIacCUPUKALUIO YTTIOB, BBIYMCAATH JTUHEHHBIC U
VIJIOBBIC BEIUYHMHBI, MPOBOAUTH HECJI0KHbIE HEOOXOIUMBIC
JTOKa3aTeNbHbBIE PACCYKICHHUS.
3HAKOMUTBHCS C UCTOPHUEH pa3BUTHS reOMeTPHUH.
TpeyroabHUKH [TonsiTie O  paBHBIX TpEyroJbHHUKaX M  IepBUYHBIC | Pacmo3HaBaTh maphl pPaBHBIX TPEYrOJHHUKOB HAa TOTOBBIX
(22 v) MPEJICTAaBICHHUS. O PaBHBIX (KOHTPYIHTHBIX) (urypax. Tpu |depTexkax (c ykazaHHUEM MPHU3HAKOB) MPH HEOOXOIUMOCTU C

IpU3HAKa PaBEHCTBA TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA  NPSIMOYTOJbHBIX  TPEYTrOJIbHUKOB.
CBOICTBO MeIMaHbI IPSAMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOEpEeHHBIE ¥ pABHOCTOPOHHUE TPEYTOJdbHUKU. [Ipr3Haku
U CBOICTBa paBHOOEAPEHHOTO TPEYTOJIbHUKA.

[TpoTuB Oonbliell CTOPOHBI TPEYrOJIbHUKA JIEKHUT OOJBIIUI

YT OJL

BHU3yaJIbHOW OMOPOH.

BbiBoauTh  cneactBus  (PaBEHCTB  COOTBETCTBYIOLIMX
AJIEMEHTOB) U3 PAaBEHCTB TPEYTOJIHLHUKOB.

®opmyanpoBaTh OIIpeIeTICHNUS: OCTPOYTOJIBHOTO,
TYIOYTOJILHOTO, MPSIMOYTOJIBHOTO, paBHOOEAPEHHOTO,
PAaBHOCTOPOHHETO TPEYTOJbHUKOB; OWCCEKTPHUCHI, BBICOTHI,
MEAUaHbI TPECYroOJIbHUKA, CEPECANHHOTO NEPICHAUKYIIApa
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[Ipocreliline HeEpaBEeHCTBA B T'€OMETPHMU.
TpeyronbHUKa. HepaBeHCTBO TOMaHOIA.

[IpsAMOYTOJIbHBII TPEYTroNLHUK ¢ YriaoM B 30°,
[TepBble NOHATHUS O 10KA3aTENbCTBAX B TEOMETPHUH.

HepaBeHCTBO

OTpe3Ka; MepuMeTpa TPEYroJbHHUKA TNPH HEOOXOJUMOCTH C
OIIOPOi1 Ha aJIrOPUTM IIpaBUJIA.

®@opmyaupoBaTh CBOWCTBA U NPU3HAKU PABHOOEIPEHHOTO
TPEyroJIbHUKA.

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

IIpumensTs MIpU3HAKU paBEeHCTBAa  MPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB B 3ajadax (C HMCIOJIb30BAaHHUEM CMBICIOBOI
OINOpBI: HABOJAIIME BONPOCH M/WIM aIrOpUTMa Y4eOHBIX
JIEUCTBHI).

Hcnoab3oBate 1UGPOBBIE pecypchl AJdsl  HCCIAeJOBAHUSA
CBOICTB U3y4YaeMbIX QUIYP.

3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS FEOMETPHH.

IMapanienbHble [Tapannensnele mpsMble, uX cBoiicTBa. Hakpect nexamue, | @OopMyJMpoBaTh  NOHSITHE  MAapajUIEIbHBIX  NPSAMBIX,
npsAiMble, CyMMa COOTBETCTBEHHBIE U OJJHOCTOPOHHHUE YIJIbl (0Opa30BAHHBIE IIPU | HAXOAUTH IPAKTUIECKUE TPUMEPHI.
yIJioB HIepECEeUEeHNH apaUIeIbHBIX MIPAMBIX CEKYyLIEH). H3yuatp cBoiicTBa yrioB, oOpa30BaHHBIX IPHU IEPECEUECHUU
TPeyroJibHUKa [lpu3Hak  mapalaenbHOCTH  HPSIMBIX — 4Y€pe3  PaBEHCTBO |M1apaJUIENbHBIX IPSAMBIX CEKYILEH
(14 9) PacCTOSTHUM OT TOYEK OJTHOM MPAMOM O BTOPOH NPSAMOM. IIposoauTs a0Ka3areqbcTBa. DOPMYJIHPOBATE TeopemMy
CyMMa yriioB TpEYroiabHUKA U MHOTOYTOJIbHUKA. NapajUIeIbBHOCTH  JIByX TPSAMBIX C  IIOMOILIBIO  YIJIOB,
BHemHue yrisl TpeyroabHUKa 00pa30BaHHBIX MPU IEPECEYEHUU JTUX IHPSAMBIX TpPETbEeH
IPSAMOM.
BbIyuciasiTh CyMMy yIJIOB TPEYroJdbHUKA U MHOTOYTOJIbHHKA.
HaxoauTh unciaoBele U OyKBEHHBIE 3HAUEHHs YIJIOB B
reOMETPUUYECKUX 3a7adaX C UCIIOJIB30BAHUEM TEOPEM O CyMMeE
YIJIOB TPEYroJdbHUKA U MHOTOYTOJIbHHKA.
3HAKOMHUTBCH C HCTOPUEH PA3BUTHA TEOMETPHH.
OxpyKHOCTH OKpy»XHOCTb, XOpJbl U TUAMETPHI, UX cBoWcTBa. KacatenbHas k| @opMyJIMpoOBaThL  ONpedeJieHUsl:  OKPYXXHOCTH,  XOpPJIbI,
U KPpYT. okpyxHOCTU. OKpYXKHOCTb, BIUCAHHas B yroi. [1OHATMWE O|mmameTpa ¥ KacaTelbHOW K OKpykHOcTH. M3ydaTh wux
T'eomerpuueckne |MT, npumeHeHve B 3afayax. buccekTpuca U CepefHHbI | cCBOMCTBA, TPU3HAKH, CTPOUTH YEPTEKH.
NOCTPOEHHst nepneHANKyNsp Kak reoMeTpuYeckne MecTa TOouekK. HccienoBaTh, B TOM YHCIIE HCIOJIb3Ys HH(POBbIE PeCyPCh:
(14 9) OKpyXHOCTb, OINMCAaHHAs OKOJO TPEYrojibHUKa. BriucaHHas B | OKPYXKHOCTb, BIIMCAHHYIO B yroil; LEHTP OKPYKHOCTH,
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TPEYTrOJIbHUK OKPY>KHOCT.
MpocTeiilne 3afa4n Ha NOCTPOEHNE.

BIIMCAHHOM B yrOJI; PABEHCTBO OTPE3KOB KAaCaTEJIbHBIX
Hcnonvzoeamv memoo 'MT [Ona foKasaTenbCcTBa TEOPEM O
repeceyeHnn GUCCEKTPUC YINOB TPEYTrofbHUKA U CepefuHHbIX
nepneHanKynsapoB K CTOPOHAM TPeyronbHMKa C MOMOLLbHO
'MT.

OBiageBartb NOHATHSIMH  BIMCAHHOM M ONMCAHHOM
OKPYXXHOCTEH  TpEYroJbHUKA, HAXOAUTh LEHTPHl 3TUX
OKPYKHOCTEH C OIIOPOX Ha aITOPUTM IIPABUIIA.

Pematb OCHOBHBIEC 3aJa4H HA NOCTPOCHHE: YIVIa, PAaBHOTO
JJAHHOMY; CEpEIVHHOIO IEPHNEHAMKYISpa AAHHOIO OTPE3Ka;
IpsAMOM,  NPOXOIAIIEH  4Yepe3  JAaHHYH  TOYKYy W
NEPIEeHIUKYJIIPHON TaHHOW NpPsIMON; OMCCEKTPUCHI AAHHOTO
yria; TPEYrojJbHUKOB IO pa3IU4HBIM D3JEMEHTaM IIpU
HEO0OXOIMMOCTH C HaIlpaBJIAIOIIEH TOMOIIIBIO.

3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS FEOMETPHH.

IHoBTOpEHME,
00o0meHnne
3HAHUH

(4 9)

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

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

8 ku1acc (He MeHee 68 u)

Ha3Banue
pa3aena (TemMbl)
Kypca (4uci10
4acoB)

OcHoBHOe coepxkaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4YAKOIIHUXCS

YeTpIpEXyroJibHUK
"

Hapannenor paMM, €T0 NPU3HAKU U cBoiicTBa. YacTHbIe cirydan
ux

napajiesiorpaMMoB  (TIPSIMOYTOJIBHUK, poMO, KBajpar),

N300paxkaTh M HAXOAUTH Ha YEPTEKAX UYETHIPEXYTOJIbHUKU
pa3HbIX BUJOB U UX DJIEMEHTHI.
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(12 9)

npu3HaKku U cBoiictBa. Tpanenus. PaBHOOOKast U IPsIMOYTOJIbHAS
TpaIenny.
Y [BoeHWe MefnaHsbl. LieHTpanbHas cumMeTpus

®opmyanpoBaTh omnpe/eIeHHUsI: napauiesiorpaMma,
NpsSIMOYTOJIBHUKA, pomOa, KBajpaTa, Tpaneluu, paBHOOOKOH
Tparenuu, IPSIMOYTOJIbHOM TPATICIIHH.

Hcnonb3oBaTh MNpPU  pelleHHMH TNPOCTEHIIUX  3a7a4
MPU3HAKKA U CBOMCTBA: MapajuieJorpaMMa, MpsSMOYTOIbHHKA,
poM0Oa, KBajpaTa, Tpalelud, pPaBHOOOKOW TpameluH,
NPSIMOYTOJIBHOM Tpareum.

[IpuMeHsITH METOJ YIBOCHUS MEIHMaHbl TPEYTOJIbHUKA C
OIOPO¥i Ha aJITOPUTM IpPaBHJIA.

Hcnoab3oBaTh 1MQPPOBBIE PECYpChl IS HUCCIICIOBaHUS
CBOMCTB M3y4aeMbIX QUTYP.

3HAKOMUTBHCS C UICTOPHUEH Pa3BUTHS IreOMeTPHUH.

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

Teopema darneca 1 Teopema 0 NPOMNOPLMOHA/IbHBIX 0T PE3Kax.
Cpennsis nuHus TpeyrojibHUKa. Tpaneuus, e€ cpeaHsis TUHUsL.

[MponopunoHanbHble  OTPe3KW, MOCTPOeHMEe  YeTBEPTOro
MPONOpPLMOHaNLHOIO 0Tpe3Ka.

CBoiiCcTBa LeHTpa mMacc B TPeYro/ibHuKe.

MofobHble  TpeyronbHUkW.  Tpu  npusHaka  nogoobus

TPeYronbHNKoOB. IIpakTuueckoe NpuMeHEHHE.

IIpoBoaMTH MOCTPOEHHs C IIOMOULIBIO HUPKYJIA U JIMHEHUKH C
ucnosbp3oBaHue  teopembl  Qajeca U TEOpeMBl O
IIPONOPLUMOHAIBHBIX ~ OTpPe3KaX, CTPOMTh  YETBEPTHIU
MIPONOPLUUOHAIBHBIA OTPE30K C ONOPOM Ha 3PUTEIBHYIO
HaIJISITHOCTb.

HaxoauTh 10100HbIE TPEYTOIBHUKH HA TOTOBBIX YepTeXkax
yKa3aHUEM COOTBETCTBYIOIIMX MPU3HAKOB MON00US MpU
HEOOXOMMOCTH C BU3YaJIbHOM OMOPOH.

Pemats 3agaum Ha NOJOOHBIE TPEYrOJIBHUKH C TMOMOIIBIO
CaMOCTOSITEJIBHOTO ITOCTPOCHHSI YEPTEKEH M HAXOKICHUS
MOJOOHBIX  TPEYroJbHUKOB  IPU  HEOOXOOUMOCTH  C
HaITpaBJISAOIIEH TOMOIIIBIO.

IIpoBoauTh 10Ka3aTEJBCTBA C UCIOJB30BAaHUEM MPHU3HAKOB
000U HECIIOKHBIX T'€OMETPHUYECKUX 3aj7lad ¢ OMOpod Ha
aJITOPUTM y4eOHBIX JIEHCTBUHA.

IIpumeHsiTh  TOJNyYEeHHblE  3HaHWS  [PU  PEIICHUU
FEOMETPUUYECKUX U MPAKTUYECKUX 33a4 IPU HEOOXOIMMOCTH
C HAIIPABJIAIOLIEN TOMOLIBIO.

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

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

[Tonsitrie 06 00IIEH TEeOpUU TUIOIIAIH.

Qopmynbsl AN IUIOMIAAU TPEYrojbHUKA, Mapajienorpamma.
OTHoLweHNe Niowafein TPeyrosbHUKOB ¢ 0OLMM OCHOBaHWEM
UnK 06LLEN BbICOTOIA.

BbluncneHne nnowagei CnodKHbIX (uryp yepes pasbrieHne Ha
4aCTWn N 4OCTPOEHNE.

[Tnomanu ¢puryp Ha kieTyaToit Oymare.

[Tnomanu momo6ubIx Guryp. Beraucnenue miomanei. 3agadu ¢
IPAKTUYECKUM cojiepxkaHueM. PelleHne 3ajay C MNOMOLLbO
METOda BCMOMOraTEe/NbHOA nnowaan.

OBjajeBaTh NEPBUYHBIMH MPeEACTABJIEHUSAMH 00 oOmIeH

Teopun Iwomanu (Mepsl), (oOpMYyJMPOBATH CBOWCTBA
TUTOIIA !, BBICHATD MX HATJISAHBINA CMBICII.

[TpumensaTs  ¢opMynbl  IJIOMIAAM  HapajuiesiorpaMMa,
TPEyroJbHUKA, Tpalemud C OHNOpPOH Ha CIPAaBOYHYIO
UH(OPMALIHIO.

I[IpumeHsTH bopmytsl TUTOIIATH BBIITYKJIOTO

YETBIPEXYTOJbHUKA YEPEe3 IUAarOHaIu U YIoJl MEKIy HUMU C
OTIOpPOH Ha CIPABOYHYIO HH(POPMALIUIO.

Haxoauth 1uomaan ¢uryp, n300pakEHHBIX Ha KJIETYATOU
Oymare, HCII0JIb30BaTh Pa30KMEHNE HA YAaCTH U IOCTPOEHHUE.
Pa30ouparh npuMepsl UCIOIb30BaHUS BCIIOMOTaTEIbHON
IJIOIIAH ISl pELIEHUSI TEOMETPUYECKUX 3a/1a4.

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

BoruncasTe 1011 pa3inuHbIX MHOTOYTOJIBHBIX QUTYP.
Pemiate 32124 Ha IUTOIIA/b C PAKTUYECKUM COAECPKAHUEM
IIOCJIE COBMECTHOI'O aHAJIU3A.

Teopema
Iudgaropa u
HayYyaja
TPHTOHOMETPHUH
(10 v)

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

OmnpeneneHue TPUTOHOMETPUUYECKUX (YHKIMM OCTpOro yria,
TPUTOHOMETPUYECKHE  COOTHOWICHHS B MPSIMOYTOJIbHOM
TpeyronbHuKe. OCHOBHOE TPUTOHOMETPUUIECKOE TOXKIECTBO.
CooTHOLIEHHST ~ MEXIY CTOPOHAMH B  TPSAMOYTOJBHBIX
TpeyrosibHuKax ¢ yrinamu B 45° u 45°% 30° u 60°.

®opmynupoBath Teopemy lludaropa, mcmoab3zoBath €€ B
MPAKTUYCCKUX BBIYUCIICHUAX.

Bnaznetb NOHATUSMH TPUTOHOMETPUUYECKUX (PYHKLIUN OCTPOTO
yriia, IpOBepATh UX KOPPEKTHOCTD.

BbiBOOIMTL  TPUTOHOMETPUYECKME  COOTHOLIEHUS B
MPSIMOYTOJIBHOM TPEYIOJbHUKE C ONOPOM Ha CIPaBOYHYIO
HH(pOpMAaLIHIO.

HccnenoBarh  COOTHOUIEHMS  MEXIy  CTOPOHAaMu B

IIPSIMOYTOJIBHBIX TPEYroJbHUKAX ¢ yrinamu B 45° u 45°; 30° u
60° ¢ HanpaBIAONIIEH TOMOMIBIO.

Ucnonb3oBars  Qopmynsl  NpuBefeHHs U
TPUTOHOMETPHUECKOE TOXKAECTBO ISl HAXO0XKIEHUS
COOTHOIIEHUN MeXJy TPUTOHOMETPUYECKUMH (QYHKIMIMHU
pasNMYHBIX OCTPBIX YIJIOB C OMNOPOM Ha CIPaBOYHYIO

OCHOBHO€
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UH(OPMALIHIO.

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

3HAKOMUTBLCA C MCTOPHUEI Pa3BUTUSI TEOMETPUH.

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

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

Bnucannbie Vsl MeXAy XOpAamMHu U CEKYILIUMH. HaxonuTh BOMCaHHBIE YIJiibl, OMUPAIOIIMECST HA OAHY NYTY,

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

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

U. F€OMETPUUECKUX 3ajau. LEHTPAJbHOM YIJIe IpU HEOOXOAMMOCTH C BH3YyaJbHOU

KacareiabHbie BzaumHoe pacnonokeHue ByX OKpyxkHocTed. Kacanue | onopoiu.

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

Kacanue BIIMCAHHBIE U ONMCAHHBIE YETHIPEXYTOJIbHUKY, BBIBOAUTD HX

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

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

IToBTOpEHME, [ToBTOpEeHNE OCHOBHBIX TOHSATHH M METOMOB KypcoB 7 u 8 |Pemarsh 3agaum Ha MOBTOPEHHE, WILTIOCTPUPYIOIIUE CBSI3U

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

3HAHUH

(4 9)

9 kaacc (He MeHee 68 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOe coepxkaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4YAKIIHUXCS
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Tpuronomerpusi. |Omnpenenenne TpuroHoMerpudeckux (GyHkuuidi yrioB ot 0° 10| @opMyIMpoBaTh  ONpedeJeHHs]  TPUTOHOMETPHYECKHUX
TeopeMbl 180°. KocuHyC ¥ CHHYC OpAMOro W Tymoro yria. Teopema|(QyHKIMH TymbIX M NPSIMBIX YIJIOB C BU3YaJbHON OMOPOM.
KOCHHYCOB 1 kocuHycoB. (OOoOménHas) Teopema cuHYCOB (¢ paamycoM|DopMylnpoBaTh T€OpeMYy KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. OINKCAaHHOH OKPYXHOCTH). Haxox1eHue JUIMH CTOPOH W BEJIMYHH | PAJUYCOM OIHMCAHHON OKPYKHOCTH).
Pemenne YIJI0B TPEYTOJIbHUKOB. Pemiath TpeyroipHUKH C OMOPOHl Ha AJITOPUTM Y4EOHBIX
TPeyrojbLHUKOB ®opmyna MmIomaal TPEyrojbHUKa 4epe3 JBe CTOPOHBI M YroJ | I€HCTBUM.
(16 ) Mexay Humu. @opmyrna miomany 4eTblpEXyrojipHUKa uepes ero | Pemate  mpakTuyeckue  3aauM, CBOAsSIIMecH K
JMaroHaIM U yrojl MeXJly HUMH. HAXO0KIEHUIO PAa3IUYHBIX 3JIeMEHTOB TPeyroJbHUKA.
[IpakTHdeckoe MpUMEHEHHE JOKa3aHHBIX TEOPEM.
Ilpeodopa3zoBanue |[loHATME O npeobpa3zoBaHnn nogoous. OcBauBathp MOHATHE npeoOpa3oBaHus no100ous.
noaoousi. CO0TBETCTBEHHbIE 3IEMEHTbI NOL0OHBIX YUTYp. HceaenoBath OTHOIICHUE JTMHEWHBIX JIEMEHTOB (UTYp TPHU
Merpu4eckue Teopema 0 NpPOW3BEEHUM OTPE3KOB XOpA, TeopeMa O |npeobpazosanuu noxoous. HaxoauTs mpumepsl mogobus B
COOTHOLIEHUS B NMPou3BeAeHNN OTPE3KOB CeKyLMX, Teopema O KBagpaTe|OoKpyKarolleh JeHCTBUTEIbHOCTH.
OKPY/KHOCTH KacaTeNnbHOW. anIMGHGHVIe B PELLEHUN TEOMETPUYECKMX 3aJja4. | Beréooums METPUYECKME COOTHOLUEHNA MeXKay OTpesKaMu
(10 v) XOPA, CEKYLLMX 1 KacaTeNbHbIX C UCMONb30BaHNEM BMUCAHHBIX
YINOB 1 NOOGHBIX TPEYrobHUKOB.
Pewams TEOMETPUYECKME 3a[a4M U 33fa4u U3 pPeasbHOI
>KN3HW C UCMNONb30BaHNEM I'IO,EI,06HbIX TPEYronbHNKOB.
BekTopbl Omnpenenenne BEKTOPOB, CIOKEHUE U Pa3HOCTh BEKTOPOB, Hcnoab30BaTh BEKTOPbl Kak HaMpaBI€HHBIE OTPE3KH,
(12 ) YMHOXEHHE BEKTOpa Ha YUCIIO. HCCIICI0BATH re€OMETPUYECKUI (nmepemerexue) "

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

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

Pemenue 3aga4 ¢ mOMOIIBIO BEKTOPOB.

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

busznueckuil  (cuiaa) CMBICIBI
BOIIPOCHBIN IJIaH.

3HaTh ompeaeneHMsi CYMMBI U PAa3sHOCTH BEKTOPOB,
YMHOKEHHS BEKTOpa Ha YUCIIO, HCCJIe10BATh
reoMeTpUYECKUN U PU3NYECKUI CMBICIIBI 3TUX ONEpalnid.
Pemiate reomerpuueckue 3ajadyd ¢ MCIOJIB30BAaHUEM
BEKTOPOB.

PackinaapiBaTh BEKTOP 110 BYM HEKOJIJIMHEAPHBIM BEKTOPAM.
Hcnoab3oBarh  CKaISpPHOE  NPOU3BEACHHE  BEKTOPOB,
BBIBOJMTb €0 OCHOBHBIC CBOMCTBA.

BpryucasaTs CyMMy, pa3sHOCTh M CKaJSIPHOE NPOU3BEICHHE

BEKTOpPOB C OIIOPOM Ha
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BEKTOPOB B KOOPIMHATAX.
IIpuMeHATH CKalXspHOE IPOU3BENCHUE Ul HAXOXKICHUS
JUIMH U YIJIOB.

JexapToBbI JlekapTOBBI KOOPANHATBI TOYEK HA IUIOCKOCTH. OcBauBaTh NOHATHE MIPSIMOYTOJIBHOW CUCTEMbl KOOP/AMHAT,
KOOpAMHATBHI  Ha|YpaBHeHVe NpAMOW. YrimoBoil KO3(DGHIMEHT, TAHTCHC yria |IeKapTOBBIX KOOPAWHAT TOUYKH.
IVIOCKOCTH HAaKJIOHA, apaJulelIbHbIE U NIEPIICHIUKYIISIPHBIC IPSIMBIE. HccaenoBarh ypaBHEeHHE NPSIMONA U OKPYKHOCTH C OTIOPOM Ha
(9 9) YpaBHeHHEe OKpYKHOCTH. HaxoJIeHue KOOpAMHAT TOYEK | BOIPOCHBIM ILJIaH.
MEPECEUCHUS] OKPYKHOCTH U MPSMOM. Haxonuthb LeHTp U paguyc OKPY>KHOCTH I10 €€ YPaBHEHHUIO.
Metoa KOOpAMHAT MPU PELIEHUH T€OMETPUUYECKUX 3a]1ay. PemiaTh 3aga4um Ha HAXOXKJACHUE TOYEK NIEPECEUEHUS TPSMBIX
Hcnonb3oBaHue MeToAa KOOPAUHAT B MPAKTHUECKUX 3a/1a4ax 1 OKPYXKHOCTEH C IOMOIIBIO METOAa KOOPAUHAT.
Hcnoab30BaTh CBOWCTBA yriioBoro koddduimenta mpsmoun
IpU pPELICHUM 3aJay, s ONPEICNICHUS PaclOIOXKEHUS
MPSMOM.
IIpuMeHATH KOOPJIMHATHI IPU PELICHUH T'€OMETPUUYECKUX U
MPaKTUYECKUX 3a7a4, Il IOCTPOEHUS MaTeMaTH4YECKUX
MojieIel pealibHbIX 3a7a4 («MEeTOJl KOOPAUHATY).
ITosnb3oBaTbest 11 TOCTPOEGHHA M HCCIENOBAaHUMI
U(GPOBBIMU pECYpCaMHu.
3HAKOMHTBCS € MCTOPHEH Pa3BUTUS T€OMETPUN
IIpaBuiabHbIE [IpaBuiibHbIE MHOTOYTOJIBHUKH, BBIYUCICHHE WX D3JIEMEHTOB.| DopMyJHpPOBATH ornpezeneHne IPABUIIbHBIX
MHOIOYIrOJbHUKH. (Yucio m M UIMHA OKpPYXKHOCTU. JlIMHAa Iyru OKPYKHOCTH.|MHOTOYIOJbHHUKOB, HAXOAMTh MX JJIEMEHTHI.
Jauna Panuannas mepa yria. ITosb30BaTBLCSI MOHATHEM JUIMHBI OKPYKHOCTH, BBEEHHBIM C

OKPYKHOCTH U
IUI0IIAAb KPYyra.
Boruuciienue
nJioiajei

8w

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

MOMOUIbIO MPaBUWJIbHBIX MHOTOYTOJIBHUKOB, OINpelesiTh
YHUCIIO 7T, IJMHY IYTU U paJlaHHYI0 MEpy yIJia o oopasiy.
IIpoBoauTH Mepexoa OT paJuaHHON MEpHI yria K rpajayCHOU
¥ Ha000pOT MO BU3YaJIbHOMU OTIOpe.

OmnpeneasaTh 1I01A0L KPYTa.

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

Boriuncasars miomany (Guryp, BKIIOYAIOHNIMX SJIEMEHTHI
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OKPYKHOCTH (KpyTa) ¢ OTIOpOii Ha CIPaBOYHYIO HH(POPMAIIHIO.
Haxoaurs 1romany B 3a1a4ax peaabHON )KU3HU.

JABuxenns [MoHATVE O ABM>KEHWMN MIOCKOCTM. Pazoupars  npumepsl,  WUIIOCTPUPYIOLIME  MOHATHUSA
IJIOCKOCTH MapannenbHblit NnepeHoc, NOBOPOT M cMMMeTPUs. OCU W LIEHTPbI | IBMIKEHHS, LIEHTPOB U OCEH CUMMETPHH.
(6 9) CUMMET pUN. ®opMyJIMPOBaTh ONPEICIICHUS MapajuIe]bHOIO IEPEHOCa,
MpocTeiwmne NpUMeHEHN B peLLeHNN 3aau. MOBOPOTa U OCEBOM CHMMETPUHM C BHU3YyaJbHOW OIOPOM.
HaxoauTh HEMoIBUKHbBIE TOYKHU 0 00pa3Ily.
HaxoauTh EHTPHI M OCH CUMMETpUH mpocTeimux Guryp mo
oOpasiy.
Hpumename nNapanenbHblii NEPEHOC WM CUMMETPUID NpU
PELLEHNN FeOMETPUYECKINX 3a1ay (pa3bupaThb NPUMEPSI).
Hcnonvzoeams AN5 NOCTPOEHNUS U UCCNEA0BaHNIA LMPOBbIe
pecypcbl.
IToBTOpEHue, [loBTOpEHHE OCHOBHBIX MHOHATHH M METOAOB KypcoB 7/—9 |OmnepupoBaTh MOHATHAMEU: QUTypa, TOUKa, IpsMasi, yroi,
00o0meHue, KJIacCOB, 0000IIEeHNE U CCTEMaTH3aIMsl 3HaHU . MHOTOYT'OJIbHUK, PaBHOOEAPEHHBIM M  pPaBHOCTOPOHHUM
cucreMaTusauus | IIpocreiiine reomerpudeckue (GUIypsl U UX CBOWCTBA. | TPEYrOJIbHMKH, MPSIMOYIOJbHBI TPEYroNbHUK, MeEAHaHa,
SHAHMITZ H3mepeHne reoMeTpu4ecKiX BEIUYHH. OucceKkTpuca M BBICOTa TPEYroJIbHUKA, Iapajienorpamwm,
(7 u) TpeyronbHUKY. poMO, MpsSMOYTOJIbHUK, KBaJpaT, Tpamelus; OKPYKHOCTb,

[TapannenbHbIe U NEPIEHAUKYIISIPHBIC TPSMBIE.

OKpyXHOCTh U Kpyr. ['eoMeTpuyeckue MOCTPOCHHs. YTIbI B
OKPYKHOCTM. BrnmcanHele ¥ ONUCAaHHBIE  OKPYKHOCTH
MHOTOYTOJIbHUKOB.
IIpsamas 1 OKpYKHOCTB.
YeTsIpEXYrOJIbHUKY.
YETHIPEXYTOJIbHUKH.
Teopema [Tudaropa u Havana TpuroHoMeTpuu. Pemenue oOmmx
TPEYTrOJIbHUKOB.

[IpaBuiIbHBIE MHOTOYTOJIBHUKH.

[IpeobpazoBanms miockocth. Jpmwkenus. [logooue. CummeTpus.
[Tnomane. Berancnenue miomaaei. [Tnomaan nogoOHBIX GUTYp.
JlekapTOBbI KOOPIMHATHI HA TJIOCKOCTH.

Brucannsie n OITMCAaHHBIC

KacaTeNnbHasl; paBeHCTBO U Mojo0ue Guryp, TpeyroabHUKOB;
MApAJLICIBHOCTE U MNEPHEHIUKYIAPHOCTH IPSAMBIX, YIOJI
MEXAY MNpPSIMbIMH, CHUMMETPHUS OTHOCHTEIbHO TOYKH U
MpSIMOM; NIJIMHA, PACCTOSHUE, BEJIMYMHA yria, IUIOMAIb,
epUMETP.

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

OnepupoBaTh MNOHATHUSIMH: T[PSMOYroJIbHasE  CHUCTEMA
KOOp)II/IHaT, BeKTOp; HUCIIOJb30BAaTh DJOTU TIOHATHUA IS
HpeJICTaBJ'IeHI/ISI JOAHHBIX U pemeHI/m 3aga4, B TOM 4YHCJIC U3
JIPYTUX y4eOHBIX MPEIMETOB.

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

WJUTIOCTPALIMIO CBSI3EM MEXKIY Pa3IMYHbIMU YacTAMHU Kypca.
BriOupars MeToa [J1s1 pelieHus 3a/1a4u.
Penrartn 3agaun U3 noBCceJHEBHOM KU3HU.

TEMATHYECKOE IVIAHUPOBAHUE YUEBHOT'O KYPCA «BEPOSITHOCTH M CTATUCTHUKA»
(IIO TOAAM OBYYEHUS$I)

7 kjaacc (He meHee 34 1)

Ha3Banue
pasnaesa (TemMbl)
(4ucy10 4acoB)

OcHoBHOE coaepikaHue

XapaKTepHCTmca JACATECJIbHOCTH oﬁyqammuxcﬂ

Ilpeacrasiienune
AAHHBIX
(7 )

IIpencraBnenve naHHBIX B Tabimuuax. [IpakTuueckue
BBIUMCIICHUS 10 TaOJW4YHBIM JaHHbIM. l3BriedeHue u
MHTepHpeTanus TaOMu4HbIX JTaHHbIX. [IpakTnyeckas pabota
«Ta0auub.

I'paduueckoe mpeacTaBIeHUE MAAHHBIX B BHUJE KPYTOBBIX,
CTOJIOMKOBBIX (CTONOYATHIX) NUarpaMM. UTeHue u mocTpoeHue
nuarpamm. [Ipumeps! reMorpaduyeckux auarpamm.
[IpakTuueckas padota «JlnarpamMmb».

OcBanBaThp Ha 0azoBoM YPOBHE CIoco0bI
MPE/ICTAaBICHUS] CTATUCTUYECKUX JaHHBIX W YHUCIIOBBIX
MacCUBOB C TIIOMOLIbIO TabmuIl M JuarpamMm C
WCIIOJIb30BAHUEM  aKTyaJbHBIX M B@XKHBIX JIAHHBIX
(nemorpaguueckue JTaHHBIE, IIPOU3BO/ICTBO
MPOMBIIJIEHHOM W CEIbCKOXO35MCTBEHHOM NPOIYKIMUH,
OO0IIIeCTBEHHbIE U IIPUPOIHBIC SBICHUSA).

HN3yuars meroabl paboTl ¢ TaOMUYHBIMU U
rpadM4ecKUMHU TPEACTABICHUSAMH JAaHHBIX C TOMOIIBIO
HU(POBBIX PECypcoB B XOJle MpaKTHUYECKHX paldoT (c
HaIPaBJIAIOIIEH TOMOIIBIO).
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OnucareabHas
CTATHCTHKA

(8 4)

Yucnoseie Habopbl. CpenHee apuMeTniecKoe.

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

HauGonbiiee 1 HauMeHbIIIee 3HAUSHUST YHCIIOBOTO Habopa.
Pazmax.

OcBauBaTh Ha 0a30BOM YypPOBHE NOHSITHS. YUCIIOBOH
HaOop, Mepa IEHTPAIbHOW TEHACHIMH (Mepa ILIEHTpa), B
TOM YHCJIE CpefHee apu(METHUECKOe, METUAHA.
OnucpiBaTh CTAaTHUCTUYECKUE JAHHBIE C TIOMOIIBIO
cpeaHero apupMeTHYecKoro U MeauaHbl. Pemars 3agaun
(c WCTONB30BaHUEM 3PUTEIHHONM HATJISATHOCTH W/WIN
BepOAIBHON OTIOPHI)

H3yuaTh cBOiicTBa CpPEeIHHX, B TOM YKCIE C MTOMOIIBIO
U(POBBIX PECYpCOB, B XOJE€ MPAKTHUYECKUX padot, (c
HaIpPaBJISAOLIEH TOMOIIIBIO).

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
MCCIICIOBAaHMS C HAIIPABIISIONIECH TOMOIIBIO.

Cayuaiinas
H3MEHYUBOCTH

(6 )

CnyyaiiHast n3mMeHUMBOCTb (NpuMepbl). YacToTa 3HaueHwuid B

MaccuBe faHHbIX. FpynnupoBka. MMcTorpaMmsl.
MpakTuyeckas paboTa «CnyyaiiHas N3MeHYMBOC T b».

Oceaueamv nonsmus. 4aCTOTa 3HAYeHUN B Maccyse
AaHHbIX, FPYNMUPOBKA AaHHbIX, TUCTOrpammva.

Cmpoums TCTOrpammbl No obpasty

Oceaueamsb Tpauyeckne nNpeacTasieHns pasHbIX BULOB
CnyyariHOW W3MEHYMBOCTU, B TOM 4MCAE C MOMOLLbHO
LM1EppOBLIX PECYPCOB, B X04e NPaKTNYeCKon paboThl.

BBenenue B
TeopuIo rpagos
(4 )

"pady, BeplumnHa, pebpo. MNpeacTasneHve 3agaun ¢ NOMOLLbIO
rpada. CTeneHb (BalEHTHOCTb) BePLUMHLI. Yucno pédep u
CyMMapHas cTeneHb BepwuH. Llenb n umkn. MyTb B rpade.
MpeacTasneHne o cesazHOCTU rpada. O6xoa rpada (3linepos

nyThb). MpeacTasneHne 06 OpUEH TUPOBAHHBIX Fpadax.

Ocseaueamv nonamus: rpac, BeplumHa rpadga, pedpo
rpaca, cTeneHb (BaeHTHOCTb BEPLUMHBI), LEMb W LK.
Ocsausamv nonsamus: NyTb B rpade, 3iinepos nyTb,
o6xof rpada, opreHTUPOBaHHbI rpad.

Oobcyyncoamv pewienue 3a0auu Ha TNMOUCK CYMMbI
CTeneHell BeplWMH rpada, Ha nouck obxoga rpadga, Ha
MOMCK MNyTell B  OPUEHTMUPOBaHHbIX rpagax cC
HanpPaB/SOLLEN NOMOLLbHO.

Ocsausams cnocodwvr NPELCTAaBNEHUA 3a4ady M3 Kypca
anrebpbl, reoOMeTpUN, TEOPUN BEPOSTHOCTEN, APYruxX
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NPeaMeTOB C MNOMOWbK rpadoB (KapThl, CXeMbl,
3NEKTPUYECKME LIENK, (PYHKLMOHANbHbIE COOTBETCTBMA)
Ha nprmepax.

BepositHOCTB M

CnyyaliHbIl ONbIT W ClyyaiiHoe co6blTue. BeposTHOCTHL U

Ocsausamo nowsmus. CNy4aiiHbIn ONbIT W CnyvyanHoe

4acToTa yacToTa CobbITUA. PONb ManoBepoOATHLIX U NPaKTUYeCKn | COObITUE, MATOBEPOATHOE U NPaKTUYeCKN LOCTOBEPHOE

CJIy4aiiHOTO [0CTOBEPHbIX COObITWIA B Npupoje 1 B 0buiecTBe. MoHeTa n | cobbiTue.

coObITHS urpasbHas KOCTb B TEOPUI BEPOSTHOCTEN. H3yuamp 3HAYMMOCTb Ma/IOBEPOATHbIX COObITUA B

(4 v) MpakTwnyeckas paboTa «HacToTa BbiNnaAeHns opna. npupoge 1 00LLeCTBE Ha BadKHbIX Mpumepax (asapuu,
HecyacTHble cnyyam, 3awMTa NepcoHasbHO
VH(opMaLuy, nepegada AaHHbIX).
H3yuame pONb KNACCUMYECKUX BEPOSTHOCTHBIX MoOZenei
(MoHeTa, UrpasibHas KocTb) B Teopun BEpOSATHOCTEN.
Hab6awoams u uzyuamp 4aCTOTY COObITWIA B NPOCThIX
JKCNepuMeHTax, B TOM 4ucfie C MOMOLLbI LPOBbIX
PECYPCOB, B XO/e NpaKTUYecKon paboThl.

Oﬁoﬁmem/le, Hpe,[[CTaBJ'IeHI/IC JAaHHBIX. OnucarensHas CTaTHUCTHUKA. HOBTOpﬂTL HU3Y4YCHHOC HW BbBICTpauBaTb CHUCTEMY

KOHTPOJIb BeposiTHOCTB CitydaitHOTO COOBITHSI. 3HAHUU.

(5 9) Pemars 3aga4um Ha peICTaBICHUE U ONIMCAHUE JaHHBIX C

MOMOIIIBI0 M3YYEHHBIX XapaKTEPUCTHUK C HAIPaBISIOIICH
MTOMOIIIBIO.

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

8 kiacc (He meHee 34 4)

Ha3zBpanue
pasnesia (TeMbl)

OcHoBHOE cogep:xaHue

XapakTepucTHKA 1eATEJIbHOCTH 00y4alomINXCs
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(4HCy10 YacoB)

IloBTOpPEHME
Kypca 7 kjiacca
(4 9)

[IpeacraBnenne  nanHbix.  OmnucaTelbHas  CTaTUCTHUKA.
CrnydaiiHast '3MeHYUBOCTh. CpeTHue YUCIIOBOTO Habopa.
Cryuaiinblie coObiTus. BepositHocTu u yactotsl. Kitaccuueckue
MOJIETI TEOPUU BEPOSITHOCTEH: MOHETA U UTPAJIbHASL KOCTb.

I[loBTOPSAITH M3Yy4EHHOE U BBICTPAMBATh CUCTEMY
3HaHUM.
Pemiate 3agaum (Mo BH3YyaJbHOIl  omope) Ha

IPEICTaBICHHE U ONHCAaHHWE JAHHBIX C
U3YYEHHBIX XapaKTEPUCTHK.

Pemate 3agaum (mo BH3YyaJbHOIl  omope) Ha
IIPEJCTaBICHUE TPYIIIMPOBAHHBIX JAHHBIX W OIHCAaHUE
CIIy4aliHOM U3MEHYUBOCTH.

Pemate 3agaum (M0 BH3YaJbHOWl  omope) Ha
OIIpeJIeJIEHUE YacTOThI CIy4alHbIX COOBITHI, 00CYKICHHUE
OPUMEPOB CIIy4allHbIX COOBITHI, MaJlOBEPOSTHBIX U
IPaKTUYECKHU JOCTOBEPHBIX CIIy4alHBIX COOBITHIH, UX POIH
B IIPUPOJIE U )KU3HU YEIIOBEKA.

IIOMOIIIBIO

OnucareabHas OTkoHeHus. [ucnepcms umcnosoro Habopa. CTaHfapTHOe | Oceaueamv nonsmus: [NACNEPCUS U CTaHAapTHOe
CTATHCTHKA. OTK/IOHEHME YNCNOBOro Habopa. Auarpammbl paccenBaHus. OTK/OHEeHWe, UCMO0Nb30BaTh 3TU XapakTepucTUKM And
PaccenBanue OnncaHus paccerBaHns AaHHbIX.
JAHHBIX Yuacmeosamv 6  obcyscoenuu  cunomeszvr 00
(4 9) OTCYTCTBUA WM HaNMYMM CBA3M MO Auarpammam
paccevBaHua.
Cmpoumps pyarpaMMbl paccevBaHua Mo UMerLLMMcs
[@HHbIM, B TOM 4uCie C NOMOLLbI KOMMNboTepa (nocne
COBMECTHOr0 aHanm3a).
MHo:kecTBa MHosecTBO, nmoaAMHOkecTBO. Onepanuu Hajg MHOXecTBamMu: | (OcBamBATh MOHSITUSI: MHOXECTBO, SJIEMEHT MHOXECTBA,
(4 q9) o0benuHeHue, mepecedeHue,  gomoysiHeHue.  CBoOWCTBa | MOJMHOXECTBO.
oreparuit HaJI MHO>KECTBaMHU: MEPEMECTUTENBHOE, | BBLIMOJIHATH onepamnuu HaJI MHO>KECTBAMH:
coueTaTeIbHOe, paCIpeIeIUTEeIbHOE, BKIIOUCHHS. o0beMHeHne, TIepeceueHne, TOomoHeHne (TI0 00pasIy).
I'paduaeckoe npeacTaBiIeHUE MHOKECTB. Hcnoab3oBathb CBOIICTBA: MEPEMECTHUTEIILHOE,
coueTaTeIbHOE, pacCHpeNeIUuTeNbHOE, BKIIOYCHUS (C

WCIIOJIb30BaHHUEM BU3YAJILHOH OIOPHI).
Hcnonb3oBath rpaduueckoe mnpeacTraBicHHe MHOXKECTB
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IIpY ONMCAHUU PEAIbHBIX IPOLECCOB U SBICHUM, NpuU
pEeIIeHnH 3a/1a4 U3 APYTruX YUeOHBIX MPEIMETOB U KypCOB
(c uCnOJIB30BaHNEM BU3YalIbHOM OIOPBHI).

BepositHOCTH
CJIy4aiiHOT 0
co0bITUS

(6 1)

DnemMeHTapHbIe COOBITHSL. Crnyuaiinble COOBITHSL.
bnaronpustcTByomue 3eMeHTapHable coobITus. BepostHocTH
coObITHH. OnbITBI C PaBHOBO3MOXXHBIMU 3JI€MEHTapHBIMU
coObITHsIMH. CiTydaifHbIN BBIOOD.

IIpakTryeckas padora «OnbITH C PABHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITUSIMI.

OcBauBarh Ha  0a30BOM  YpPOBHe  IOHSITHSA:
JJIEMEHTApHOE COObITHE, CilydailHOe COOBITHE Kak
COBOKYIHOCTb  OJIaronpHUsTCTBYIOIIUX  JIEMEHTAPHbIX
COOBITHI, PABHOBO3MOXHBIE HJIEMEHTAPHBIE COOBITHSI.
PemaTh 3aga4umM Ha BBIYMCICHUE BEPOATHOCTE COOBITHI
[0 BEPOATHOCTSAM 3JIEMEHTAPHBIX COOBITHH CIy4aiiHOTrO
ombITa (C WCIOJB30BAaHUEM 3pPUTEIFHONW HArSTHOCTH
1/uiy BepOaIbHOM OIOPHI).

Pemath 3aga4m Ha BBIYUCIIEHUE BEPOSITHOCTEN COOBITHIM
B OIBITaX C PaBHOBO3MOXXHBIMH  3JIEMEHTapHBIMU
COOBITUSIMHM, B TOM YHCJE C HOMOILBIO KOMIbIOTEepa (C
UCMOJIb30BAHUEM  3PUTEIbHOM  HArsIAHOCTH — W/WIK
BepOAITBHOM OTOPHI).

IIpoBoauTH U M3yYaTh ONBITHI C PAaBHOBO3MO>KHBIMHU
AIIEMEHTAPHBIMH COOBITHUSMU (C MCIIOJIb30BAHHEM MOHET,
UTPATBHBIX KOCTEH, JpYTUX MoJieneil)
B XO/€ MpaKTHYeCKOW paboThl (C HCIOIB30BaHUEM
BU3YaJIbHOW OIOPHI).

Beenenue
TeopuIo rpagos
(4 9)

B

[Jepeso. CsoilcTBa fepeBa: €AWHCTBEHHOCTb NyTH,
CYLLECTBOBaHWE BUCAYE/ BEPLUMHBI, CBA3b ME>KJY YKUCIOM
BEPLUMH U Yicnom pébep. Mpasmno YMHOXKEHNS.

Oceaueamv nowamus. [EPEBO Kak rpad 6e3 uukna,
BMCAYas BepluMHa (MMCT), BeTBb Aepesa, Ny Th B AEpeBe,
AvamveTp [epesa.

H3yuame ceoiicmea [epeBa: CyLECTBOBaHWE BUCSAYeEN
BEPLUMHbI, E€AWHCTBEHHOCTb NYyTU MeEXKAYy [AByMS
BEPLUMHAMM, CBA3b MEXKAY YWCIOM BEPLUMH U YMCIOM
péodep.

Yuacmeoeams 6 oocyyicoenuu pewrenus 3a0auu Ha NOUCK
W NepeuncneHve nyTeid B Aepese, OnNpefeneHue uucna
BEPLUMH nnn pébep B Aepese, 06x04 GUHAPHOro fepesa, B
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TOM 4vucne ¢ NpUMEHEHMNEM Mpasuia YMHOXKEHNS.

Cayuaiinble
co0bITUS

(8 4)

MpoTWBONONO>KHOE  COBbITWE.  [uarpamma  Jiinepa.
OGbeanHeHe U nepeceyeHne CcoObITUIA. HecoBMEeCTHbIe
coObITUsA. DopMyna CNOXKEHWs1 BeposiTHOCTel. [Mpasuno
YMHOXKEHMSI  BEPOSITHOCTE.  YCNnoBHas  BepOSITHOCTb.
HesaBucumble  co6bITUA.  TpeAcTaBneHWe  ClyyaitHoro
3KCMepyMeHTa B BU/E Aepesa.

Oceaueamov nonamus. B3aUMHO MPOTWUBOMNO/O>KHbIE
COoObITMA, Onepaunn Haf cobblTuAMU, 0O0bLELUHEHWE U
rnepeceyeHve coOObITUIA, Auarpamma dinepa (dinepa—
BeHHa), COBMECTHbIE 1 HECOBMECTHbIe COObITUS.
H3yuamv meopemuvt 0 BEPOATHOCTW 00beAVHEHNS [BYX
COObITWIA (POpPMYNbl CNIOXKEHNSI BEPOSATHOCTEN).
Yuacmeoseamo ¢ o6cyscoenuu pewenusn 3adauu, B TOM
yncne TEKCTOBbIE 3aa4M Ha ONpejeneHne BepoSTHOCTEN
06beAMHEHNS N MNepeceyeHnss COObITUIA C MOMOLLbIO
ynucnoBoi  NpsMOW, Auvarpamm  dinepa,  opmybl
CNO>KEHWS BEPOATHOCTEMN.

Oceaueambo HOHAMUSA. npasuo YMHO>KEHNS
BEPOSATHOCTEN, YCNOBHAA BEPOATHOCTb, He3aBUCHMbIe
COObITMNA AepeBo CnyyaHOro onbITa.
H3yuamv  ceoucmea  (ONpefeneHus)
COObITWIA.

Yuacmeoseamv 6 ooécyncoenuu pewenus 3adauu Ha
onpeseneHve n NCcnoNb3oBaHNe He3aBUCUMbIX COBbITWIA.
Yuacmeosamov 6 ooécyncoenuu pewenus 3adauu Ha
MOWUCK BEPOSTHOCTEA, B TOM 4UCNe YCNOBHbIX, C
CMNO/b30BaHUEM [iepeBa C/ly4ainHoro onbiTa.

HE3aBUCUMbIX

0O000menue,
KOHTPOJIb
(4 4)

[IpencraBnenne ganHbx. OnucarenpHas cTaTucTuka. ['padsl.
BepositHoCTh CIIy4aifHOTO COOBITHS. DJIEMEHTHI
KOMOHMHATOPHKH.

[oBTOpPSITH WM3y4Y€HHOE U BBICTPAMBATH CHCTEMY
3HaHUM.

PemaTh 3a1a4u Ha npeCTaBICHUE U ONIMCAHUE TAHHBIX C
MIOMOIIBIO M3YYEHHBIX XapaKTEePUCTUK (c
WCIIOTH30BaHUEM BU3yaJIbHOW OTIOPHI).

Yuacmeoeamv 6 oobcyrycoenuu pewenua 3apaum C
MpUMEHEeHHEM TpadoB.

Pemate 3agauMm  Ha  HAXOXJIEHHE  BEPOSTHOCTH
CIIy4allHOTO COOBITHSI TIO BEPOSITHOCTSM DJIEMEHTAPHBIX
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COOBITHIA, B TOM YHCIIE B OINBITAX C PAaBHOBO3MO>KHBIMU
3JIEMEHTAPHBIMUA COOBITUSMM (C BU3YaJIbHON OTIOPOH).
Yuacmeoeamv 6 oocyrcoenuu pewenusn 3anaum Ha
HAXO0XJIEHUE BEPOSITHOCTEH 0OBEAMHEHUS U MIePEeCeUCHUS
COOBITHIA, B TOM YHCIIE HE3aBHCHMBIX, C UCIIOJIb30BAHUEM
rpaduyecKkux TMpeACTaBICHUN U JepeBa CIy4yalHOro
OTIBITA.

Yuacmeoeamv 6 oocyrcoenuu pewenusn 3anaum Ha
TIepeYnCIIeHne KOMOMHAIIHMH (YUCIIa TIepEeCTAaHOBOK, YUCIIA
COUYETaHMI), HA HAXOXKICHHE BEPOATHOCTEH COOBITHI C
NpUMEHEHWEM KOMOMHATOPUKH, B TOM 4YHCJIE C
UCIIONb30BaHueEM TpeyroibHuka [lackas.

9 kaacc (He MmeHee 34 4)

Ha3zBanue
pasaeJa (TemMbl)
(umncJyi0 yacon)

OcHoBHOE cofepKaHue

XapakTepucTHKA AeATEJIbHOCTH 00y4al0 X CS

IHoBTOpEHUe [IpenacraBnenne  nmanHbiX.  OmnucaTenbHass  CTaTUCTHKA.
Kypca 8 kiacca Onepanunu Haa coObITsIMHU. He3aBUCUMOCTE COOBITH.
(4 1)

IloBTOpPSATH H3y4YEHHOE U BBICTPAMBATBH CHCTEMY
3HAHUM.

PemaTh 3a1a4u Ha npeCTaBICHUE U ONKUCAHUE JAHHBIX.
Pemiate 3agaum Ha  HaxXOXIEHUE  BEPOSTHOCTEH
00BEIMHEHNS W TIEPECEUeHUs COOBITUIA, B TOM 4YHCIE
HE3aBUCHMBIX, C  HCIOJIb30BaHHEM  TpadUdIecKux
MPEJICTABICHUI U IEPEBA CIIYYalHOIO OIbITA.

Pemath 3a7aun Ha mepedrclieHue KoMOWHAIuUi (drcna
MEepPEeCcCTaHOBOK, YHWCJIA COYETaHWN), Ha HaXOXICHHE
BEPOSTHOCTEN COOBITHI C MPUMEHEHHEM KOMOMHATOPUKH,
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B TOM 4YHCJIC C UCIIOJIB30BAHUCM TPCYI'OJIbHUKA ITackams

9J1eMEeHTHI
KOMOMHATOPUKH
(4 1)

KomOunatopnoe mpaBuiao yMmHOXeHus. IlepecTaHoBKu.
®dakropuasn. CoyeTaHuss M YUCIO COYCTAHHWM. TPEYrofbHUK
Mackans. Ilpaktuueckas pabora «BeuuciIeHHE BEPOSTHOCTEH
C HCIOJIb30BAaHHEM KOMOMHATOPHBIX (DYHKUIUN 3JIEKTPOHHBIX
TaOIUI.

OcBauBaTh Ha  0a30BOM  ypOBHe  TOHSITHA:
KOMOMHATOPHOE IPABMJIIO YMHOXKEHHS, YIOPAI0YCHHAs
napa, Tpoiika 0ObeKTOB, IepecTaHOBKA, (akTOpHal YHCIa,
coueTaHMe, YUCII0 COueTaHuM, TPEYroNbHuK Nackans.
Pemars npocreiimme 3agaudm  Ha [EPEUUCIICHUE
YIOPSIIOUYEHHBIX 11ap, TPOEK, IEPEUUCIICHUE IEPECTAHOBOK
U COYETAaHMH »HIIEMEHTOB pa3JIMYHBIX MHOXECTB (IO
oOpasiry).

PemaTts mpocreiilime 3agauM Ha INPUMEHEHHE YHCIA
coueTaHuii B ayiredpe (COKpameéHHOoe YMHOKECHHE, OMHOM
HeroToHa) (¢ HanpaBiAOUIEH TOMOILBIO).

Pemath, mnpuMeHsii KOMOMHATOPHUKY, 3aJauyd Ha
BBIUMCJIEHUE BEPOSITHOCTEH, B TOM YHUCJIE C IOMOIIbIO
AJIEKTPOHHBIX TAOJUI] B XOJie MpaKTU4YEeCKOW paboThl (C
BU3YaJIbHON OIOpOA).

I'eomerpuueckas
BEpPOSITHOCTH
(4 4)

eomMeTpuyeckas BeposTHOCTb. CnyyaliHblii BbIGOP TOUKM 113
(oUrypbl Ha MA0CKOCTW, U3 OTPE3KA, U3 Iyrn OKPY>KHOCTH.

Ocsausams nonssmue reOMeTPUYECKON BEPOATHOCTN.
Yuacmeosamv ¢ oocyncoenuu pewenus zadauu Ha
Haxo>K/eHne BepOATHOCTEN B OnblTax, NPeacTaBUMbIX
KaK Bbl60p TOYEK N3 MHOIoyronbHuKa, Kpyra, oTpeska Uin
[y OKPY>KHOCTW, YNCNOBOrO NMPOMEXKY TKa

HcnuiTanus
Bepnyanu
(6 9)

Hcneiranne. Ycenex u Heynaya. Cepusi HCIIBITAHUH J10 TIEPBOTO
ycnexa. Wcneitanus bepnymiu. BepostHocTu coObITuil B
cepun ucnbiTanuii bepaymau. [Ipaktuueckas pabora
«Hcnerranus beprymimy.

OcBauBaTh Ha 0230BOM YPOBHe NOHSITHSI: UCIIBITAHUE,
3JIEeMEHTapHOEe COOBITHE B UCTIBITAHUH (YCIIEX U Heyaya),
cepusi MCHBITAHWM, HACTYIUICHHME IEpBOr0O  ycIexa
(Heynaum), cepus ucnbITaHui bepHymu.

Pemate  mpocreiimipe  3aJa4yd HA  HAXOXACHUE
BEPOSATHOCTEH COOBITUI B CEPUM UCHBITAHUN JO MEPBOTO
ycrexa, B TOM 4Hucie ¢ MpUMEHEHHEM (OpPMYIIbl CyMMBbI
TFEOMETPUUYECKON MPOrpeccuu (C ONOpOM Ha CIIPaBOUYHYIO
nH(pOpMAIIHIO).
Pemiate mpocreimue

3aJaumn Ha HaXO0XACHUC
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BEPOSITHOCTEH  JJIEMEHTAPHBIX  COOBITUH B  CEpHH
ucnbiTaHuil bepHymin, Ha HaxoXAEHHE BEPOSTHOCTU
ONpEACNEHHOrO0 YHCIa YCIEXOB B CEPUU HCIBITAHUN
bepuymu (¢ BU3yainbHOH OMOPO).

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

Cayuaiinas
BeJINYHHA

(6 )

CnydailHass BeJIMYMHA U pacHpesiesieHUe BEpPOSITHOCTEH.
MaremaTuueckoe OXHUIAaHUE MW JUCIEPCUs  CIy4auHOH
BeJMuMHBL.  [IprmMeppl MaTEMaTHYECKOrO0 OXKUJAHUS —Kak
TEOPETUYECKOTO CPEHEr0 3HAUCHUS BEJIUUUHBI.

[TonsTHe 0 3aK0oHE OONBIIUX unces. 3MepeHue BepossTHOCTEH
C MOMOIIBI0 YacToT. [IpuMeHeHne 3aKkoHa OOJIBIITMX YUCET.

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

HN3yyare u o00cCykaaThp IpuUMEpbl JUCKPETHBIX U
HENPEPBIBHBIX CIy4alHbIX BEIUYUH (POCT, BEC YENIOBEKa,
YHMCJIEHHOCTb HACEJICHUs, IPYTHe U3MEHUYUBBIEC BEIIMYNHBI,
paccMaTpuBaBIIUECS B KypC€ CTATUCTHKHU), MOJEIbHBIX
CIIy4alHbIX BEJIWYMH, CBA3aHHBIX CO CIIy4alHBIMHU
onbITaMu (OpocaHHME MOHETHI, WIPAJTBbHOM KOCTH, CO
CJIy4yaiiHbIM BBIOOPOM H T. II.).

OcBauBath Ha  0a30BOM  YpOBHe  NOHSATHA:
MaTE€MaTHYECKOE OKHUJIAHUE CIIy4allHOW BEIWYMHBI KaK
TEOPETUUECKOE CPEIHEE 3HAUCHUE, JUCTIEPCHS CIIydYallHON
BEJIMYMHBI KaK aHAJIOT AUCTIEPCUH YUCIOBOTO Habopa.
Pemiate 3aauM Ha BBIUMCICHUE MAaTE€MaTHYECKOIO
OKMJIAHHWSI W  JHACIEPCUH JHCKPETHOW  CIlydailHOU
BEJINYUHBI 110 3aIaHHOMY PacHpeeICHUI0, B TOM YHCIE
3a/1a4, CBSI3aHHBIX CO CTPaXxOBaHUEM U JIOTepesMHU (C
HaIpaBJISIONIEH TOMOIIIBIO).

3HAKOMHUTBCSI C MaTeMaTUYeCKUM OXHUJAHUEM U
JUCIIEPCUEN HEKOTOPBIX paCIpeNesieHnd, B TOM 4YHCIIE
pacrnpeeneHus Cl1y4aiHOW BEJIMYUHbBI «YHUCIIO YCIIEXOB)» B
cepuu ucnblTanuii beprysmm.

M3yyars yacToTy CcOOBITHS B  TOBTOPSIOIIUXCS
CIIy4alHBIX ONBITAX KAK CIy4alHYIO BEJINUNHY.
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3HAKOMHMTBLCSI C 3aKOHOM Oonblmx uucen (B Qopme
beprymnu): mpu OOJBIIOM YHCIE ONBITOB 4YacTOTa
COOBITHS OJIM3KA K €r0 BEPOSTHOCTH.

Pemarp 3a1aun Ha U3MEPEHUE BEPOSATHOCTEH C TOMOIIIHIO
4acToT (C HAIPABJISIONIEH TOMOIIIBIO).

OO6cyk1aTh POJIH 3aKOHA OOJIBIINX YHCEN B 000CHOBAaHUU
YaCTOTHOTO METOJIa U3MEPEHHUS BEPOSTHOCTEH.
OO0cy:xknaTh 3aKOH OOJBIIMX YHCET KaK IPOsBICHUE
CTaTUCTHYECKOW YCTOMYMBOCTU B U3MCHUUBBIX SIBJICHUSX,
pOIb 3aKOHA OOJBIIMX YHCEN B TMPHPOJE U B KHU3HH
YeJI0BEKa.

0O6006menue,
KOHTPOJIb
(10 v)

IIpencraBinenue  NaHHBIX.
BepositHOCTB CIIy4aliHOTO COOBITHSL.
komOuHaTopuku. CrydaliHble BEIMYUHBI U PaCTIPEICTICHHUS.

OnucarenpHas  CTAaTUCTHKA.
OJIEMEHTHI

IIoBTOpPATH H3y4EHHOE U BBICTPAMBATh CHCTEMY
3HAHHH.

PemaTe 3aa4u Ha [IpEACTaBICHUE U ONMCAHKUE JAHHBIX.
Pemathb 3a5a4un Ha HaX0XK/IEHUE BEPOATHOCTEN COOBITUH,
B TOM 4YHCIE€ B OIBITaX C PaBHOBO3MOXXHBIMHU
3JIEMEHTapPHBIMA COOBITHSIMH, BEPOSITHOCTEN
OObEIMHEHNUST W TMepeceuyeHUs] COOBITHH, BBIYUCIATH
BEPOSITHOCTH B OIIBITaX C CEPHUSMU CIyYaWHBIX HUCIIBITAHUN

[Ipu paspaboTke paboueil mnporpaMmbl B TEMaTHYECKOM IUIAHUPOBAHUM JIOJDKHBI OBITh YYTEHBI BO3MOKHOCTU
UCIIOJIb30BaHUS MEKTPOHHBIX (IM(PPOBBIX) 0OPA30BATEIBHBIX PECYPCOB, ABISAIOMIUXCS YIEOHO-METOJUUECKUMH MaTepuataMu
JJIGKTPOHHBIE YUYEOHUKM U 3aJaYHUKH, OJJIEKTPOHHbIE OUOIMOTEKH, BUPTyaJIbHbIC
1ab0paToOpuu, UTPOBbIE MPOrPAMMBbI, KOJUIEKIIMU [U(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCTIOIB3YEMBIMU JI1 00YUYEHUS U
BOCIIUTAHUSI PA3IMYHbIX TPYII [OJb30BATENEH, MPEACTABICHHBIMU B 3JEKTPOHHOM (LIM(GPOBOM) BUJIE U PEaTU3YIOLIUMU

(MyJIbTUMEIUNHBIE TPOTPaAMMBI,

nunakTudeckue Bo3MoxkHoctu KT, comeprkanne KOTOPBIX COOTBETCTBYET 3aKOHOAATEIILCTBY 00 00pa30BaHUM.
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