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I[TOACHUTEJIBHAA 3AITNCKA

[IpumepHas pabouyas mnporpamMma IO MaTeMaTHKE g OOYyYarolUXCs C
3a/iepKKOM ncuxuyeckoro passutusa (nanee — 3I1P) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsI TOATOTOBIIEHa Ha OCHOBe @DenepaqbHOTO TOCYJApPCTBEHHOTO
o0pa3oBaTeNbHOTO  CTaHAapTa OCHOBHOro  obmiero  obOpaszoBanus  (IIpukas
Mumnnpocsemenuss Poccum ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunrcrepcrBom roctuiiun Poccuiickoit deneparn 05.07.2021 r., per. Homep 64101)
(mamee — ®I'OC OOOQO), IlpumepHoO ananTUPOBAHHOW OCHOBHOW 00pa30BaTEILHOM
IpOrpaMMbl  OCHOBHOTO 00mIero o00pa3oBaHUs O0OydYarolmuxcsi ¢ 3aJepiKKOU
MICUXUYECKOTO pa3BuTHs (0mo0penHoi pemenueM ®YMO no obmiemy oOpa3oBaHUIO
(mpotoxkoit ot 18 mapta 2022 r. Ne 1/22)) (manee — ITAOOIT OOO 3I1P), [IpumepHoit
paboueli mporpaMmmMbl OCHOBHOTO 00111eT0 00pa3oBaHus 1o npeamety «MaTemaTukay,
[IpumepHOl mporpaMMbl BOCHIHTAaHUSA, C Y4YE€TOM pacHpeAeiCHHbIX M0 Kiaccam
MIPOBEPSIEMBIX TpeOOBaHUU K pe3yjbTaTaM OCBOCHHS AJaNTHPOBAHHONW OCHOBHOM
00pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOTO OO0IIEr0 00pa3oBaHMs OOYYaIOIIUXCS C
3aJIEPKKON TICUXUYECKOTO pa3BuTHs. B pabouell mporpamMme y4dT€HBI HJIEU U
nosioxkeHus: KoHuenuuu pa3BUTHS MaTeMaTH4YecKoro obpaszoBaHus B Poccuiickoi
denepanum.

Oo0mas xapakrepucTuka yue0Horo npeaMera «MareMmaTuka

VYyeOublii mpeamer «MaTemaTuka» BXOJUT B MPEIMETHYIO 0O0JacTh
«Marematuka u uHpopMatuka». OH CIOCOOCTBYET Pa3BUTHIO BBIYMCIUTEIHHON
KyJIbTYpbl M JIOTHUYECKOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHHS TOJIH30BATHCS
QITOPUTMAMH, a TaKKe MPHUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEIHEBHON ku3HM oOydaronuxcss ¢ 3[IP. VYueOHblii mnpeaMer pa3BUBaET
MBIIIJICHHE, TPOCTPAHCTBEHHOE BOOOpakeHne, (QYHKIMOHAIBHYIO TPaMOTHOCTS,
YMEHUS  BOCIPUHUMATh W KPUTHYECKH  aQHAIM3UPOBATh  HMHQPOPMAIIUIO,
MPEICTABJICHHYIO B PA3JINYHBIX (popmax.

OOyueHne mMaTemMaTUKe JAaET BO3MOXHOCTh pa3BUBaTh y oOyuatonuxcs ¢ 3[1P
TOYHYIO0, PAIlMOHAIbHYI0O U WH(OPMATHBHYIO pedyb, YMEHHUE OTOHMpaTh Hauboiiee
MOIXO/ISIIINE SI3BIKOBBIE, CHMBOJUYECKHE, TpapUUecKue CpeAcTBa JUIsl BBHIPAKCHUS
CY>KJICHUW W HATJISTHOTO MX MPEJICTABICHHUSI.

Heo0xoaumMbpiM KOMITOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJKOBAHHUU
ABISIETCS OOIIee 3HAKOMCTBO C METOJaMH TO3HAHUA JCHCTBUTEIHHOCTH,
MpeICTaBICHUE O MPEAMETE U METOJaX MaTEMATHKH, UX OTIUYHUNA OT METOJIOB APYTUX
€CTECTBCHHBIX M TYMaHUTapHBIX HAayK, 00 OCOOCHHOCTSX MPUMEHEHHWS MaTeMaTHUKU
JUTSL pelieHus] HayYHBIX W TPHUKJIAAHBIX 3adad. TakuMm 00pa3oM, MaTeMaTU4ecKoe
oOpa3oBaHKMe BHOCUT CBOU BKJIa/ B (hopMupoBaHue 001Iel KyIbTyphl YeJIOBEKA.

W3ydyeHne MareMaTUKHU TaKKe CIIOCOOCTBYET SCTETHUYECKOMY BOCHHUTAHUIO
YeJIOBeKa, TOHMMAHHWIO KPAacOThl M M3SIIECTBA MAaTEMAaTUYECKUX PaCCYKICHUH,
BOCHPUATHIO TEOMETPUUECKUX (HOPM, YCBOCHHUIO UI€U CUMMETPHUHU.



[Iporpamma oTpaxaeT cojepkaHue oO0yueHus mnpeameTy «MaremaTuka» c
y4eTOM 0COOBIX 00pa3oBaTebHBIX MOTpeOHOCTEN oOyydaronuxcs ¢ 3[1P. OBnanenue
yueOHBIM MpeaMeToM «MaTemaTukay MpeCTaBisieT ONPEISICHHYIO CI0XHOCTh IS
yaamuxcsa ¢ 3[IP. V oOyuarormuxcst ¢ 3[IP Hanbosee BBIpaX€HBI OTCTaBaHUS B
Pa3BUTHH CIOBECHO-IOTUYECKHX (OPM MBIIUIEHHA, IO03TOMY aOCTpakTHbIE U
OTBJICUEHHBIE KAaTErOPHUH UM TPYIHOAOCTYIHBL. B TOXe BpeMs IpH cHenuaibHOM
oOydueHHM OOyd4aromuecss MOTYT BBIIOJHATH 3aJaHus 1o aidroputMmy. OHu
BOCIIPUMMYMBBEI K MOMOIIM, MOTYT BBIIIOJIHUTh NEPEHOC HA aHAJIOTMYHOE 3aJaHHE
YCBOEHHOro crocoba pemieHus. CHMKEHHE PA3BUTHS MBICIUTENBHBIX ONEpaluid U
3aMEUIEHHOE CTAaHOBJICHHE JIOTUYECKUX JACHUCTBUM NPUBOIAT K HEIOCTATOYHOM
OCMBICJIEHHOCTH COBEPIIAEMBIX Y4E€OHBIX NEHUCTBUMA. Y 00ydaronmiuxcsi 3aTpy/IHEHBI
CUETHBIE BBIUYMCIICHUS, NPOU3BOAUMBIE B yM€. B INHCHbMEHHBIX BBIYHUCICHUSX OHU
MOTYT MpPOIyCKaTh OJMH W3 MPOMEXYTOUHbIX IIaroB. [Ipu pabore ¢ uMcIOBBIMU
BBIPAKEHUSIMU, BBIYMCICHUEM WX 3HAYEHUS MOTYT HE YIEPKUBATh IPAaBUIbHBIM
nopsiiok aevctBuid. [1pu ympoienuu, mpeodpa3zoBanuu BeipakeHuit yuyammuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO NPHUHATH PEUIEHUE O IMOCIEAOBATEIBHOCTH BBIITOJIHEHUS
nercTBuii. KOHKPETHOCTh MBIIUICHUSI OCIIOXKHSET YCBOCHUS HaBbIKA PEIICHUS
YPaBHEHUH, HEPABEHCTB, CUCTEMBbl YpaBHEHUU. VM ManoIOCTymHO COBEpIICHHE
00paTUMBIX ONEpaLIUN.

Huskuii  ypoBeHb  pa3BUTHS  JIOTUYECKUX  ONEpAalMd, HEIOCTAaTOYHAas
00OOLIEHHOCTh MBIIUICHUS] 3aTPYAHSIOT HU3ydYeHHE TeMbl «DYHKIMW»: MpH
onpeaeneHU (YHKIUMOHAJIBbHOW 3aBUCUMOCTH, IMpPH OINUCAHUU TIpaduyecKoit
CUTYaIINH, UCTIOJIb3YsI T€OMETPUUECKHM, anreOpandeckuid, GyHKIIMOHATBHBINA S3BIKH.
Hepenko yuamiuecst He BUIAT pa3HULBI MEXAy 00JacThbio ornpeaeseHuss GyHKIUN U
00J1aCThIO 3HAUYCHUH.

Pemenue 3amay cONpsiKEHO C TPYIHOCTAMU OQOPMIIEHUS KpPAaTKOW 3arucH,
MIPOBE/ICHMSI aHAIM3a YCIOBUS 33[1a4M, BbIIEIECHUS CylIeCTBEHHOT0. O0yuarommecs ¢
3IIP 3aTpyaHstOTCsSl clieflaTh YMO3AKIIOUEHHE OT OOIIEero K YacTHOMY, HEPEIKO
BBHIOMPAIOT HEpalMOHAJIbHBIE CIOCOOBI  pEIIEHUs, WHOrJa OrpPaHUYHUBAIOTCA
MaHUMNYJIALUSMH C YACIAMH.

[Ipy wm3yueHuum reomeTpuueckoro wmarepuana oOydarommecs ¢ 3IIP
CTIKUBAIOTCS €  TPYAHOCTBIO  JEJaTh  JIOTUYECKUE  BBIBOJBL,  CTPOMUTH
IIOCJIEIOBATEIbHBIE paccykAeHus. HernpouHble 3HaHUsI OCHOBHBIX TEOPEM I'€OMETPHUH
OPUBOJUT K OIIMOKAM B PEIIEHUWH IeoMeTpHuecKkux 3aaady. OOydyaromiuecss MOryT
MOJMEHUTH (POpMYJTy, HEMPABUIBLHO MPUMEHUTH TeopeMy. K cepbe3HbIM ommodkam B
pelIeHrr  3aJa4y  OPUBOJAT  HEAOCTAaTOYHO  PA3BUTHIE  MPOCTPAHCTBEHHBIC
npeacTaBieHus. VM ci0XHO BBIITOJIHUTH YEPTEXK K YCIOBHIO, B TUCbMEHHBIX paboTax
OHM HE MOT'YT IPUBECTU OOBICHEHUE K UEPTEXKY.

To4YHOCTH 3aMIOMUHAHUS U BOCITPOU3BEACHHS y41eOHOr0 MaTepralia CHUKEHBI 10
MpUYMHE CJIAa00CTH MHECTHMYECKOW JEeATEIbHOCTH, CYXeHUs oO0beMa MaMSATH.
Oo6yuaronmumest ¢ 3IIP TpeOyeTcsi Gosbllie BpeMEHM Ha 3aKpeIyieHue Marepuala,
aKTyaJau3auus 3HaHUW 110 ONOPE MPU BOCIIPOU3BEICHUH.

J51g mpeoiosieHrs TPy IHOCTEH B U3y4eHUH yueOHOTro peameTa «MareMaTuka
HeoOxoauMa ajanTtanus oObeMa M XapakTepa y4eOHOro marepuana K

5



MO03HABATENBLHBIM BO3MOXKHOCTAM yuaimuxcsi ¢ 3[IP. Cnegyer yueOHBIN Marepuan
PENOJHOCUTh HEOOJIBIIMMHU TOPLUUAMH, YCIOXKHSS €ro MOCTENEHHO, M3bICKUBATh
CcnocoObl  afanTalM  TPYOHBIX 3aJaHWM, HEKOTOpble TEMbl JaBaTh Kak
03HAKOMUTEIIBHBIE; UCKIIFOYAaTh OTJAEIbHBIE TPYAHBIE TOKA3aTEIbCTBA; TEOPETUUECKUI
MAaTEepUAl PEKOMEHIYETCA H3y4daTb B IPOLECCE IPAKTUYECKOM NESITEIbHOCTH IO
pemieHnto  3agady.  OpraHuyeckoe €AUHCTBO MPAKTHYECKOW W YMCTBEHHOU
ACSTENIbHOCTH Y4YalllUXCd Ha YypOKaX MAaTeMaTUKH CIOCOOCTBYIOT TMPOYHOMY U
CO3HATEILHOMY YCBOCHHIO OA3MCHBIX MAaTEMATHYCCKIX 3HAHUN M YMEHUH.

Heau u 3anaun n3ydyenus yueOHoro npeamera «MaremaTuka»

[TpuopuTeTHBIME Yerimu 00ydeHUsT MaTeMaTHKe B 5—9 Kitaccax sIBIISIOTCS:

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

* nojaBsenenue odydarommxcs ¢ 3[1P Ha 1ocTynHOM 1711 HUX ypOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKHU U OKPY>KAIOIeT0 MUpPa, TOHUMAaHUE MAaTEMATUKHU KaK
YacTH OOIIEH KyJIbTYypbl YEIIOBEUECTBA;

" pa3BUTHE WHTEIJICKTYaJIbHBIX W TBOPUYECKUX CIOCOOHOCTEM OOyYaromuxcs C
3I1P, no3HaBaTEIbHON aKTUBHOCTH, UCCIIEIOBATEIIbCKUX YMEHUN, KPUTUYHOCTHU
MBIIUICHUS, UHTEPECA K N3YUCHUIO MAaTEMATUKU;

* ¢dopmupoBanue (YHKIIMOHATLHON MaTeMaTHYeCKOM TPaMOTHOCTH: YMEHHS
pacmo3HaBaTh MPOSIBIICHUS  MaTEMaTHYECKUX  TOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEHN B peAJIbHBIX )KU3HEHHBIX CUTYAIUAX U MPU U3YUYEHUH JIPYTUX
y4€OHBIX TPEAMETOB, TMPOSIBJICHUS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH,
dbopMynUpoBaTh WX Ha S3bIKE MAaTEMaTUKH W CO3/1aBaTh MAaTeMaTUYECKHUE
MOJIEIM, TMPUMEHSITh OCBOCHHBIM MaTEeMaTUYECKUW amnmapar i perieHus
MPAaKTUKO-OPUEHTUPOBAHHBIX  3aJay, MWHTEPIPETUPOBaTH W  OILICHUBATh
MOJTyYEHHbIE PE3YJIbTaTHI.

JlocTikeHue 3Tux 1enei 00ecreuynBaeTcs peieHueM CIEeIYIONNX 3a0ay.

» dopmupoBath y oOyuarommxcs ¢ 3I[IP HaBeiku ydeOHO-TTO3HaABaTEIbHOU
NeATEIbHOCTH: TUIAHUPOBAaHUE pPalOOThI, TOWCK pAIMOHANBHBIX MyTeH ee
BBITIOJTHEH U, OCYIIIECTBICHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBATh HWHTEIUICKTYaIbHOMY pa3BUTHIO, (OPMUPOBATH Ka4yeCTBa,
HEO0OXOIMMbIE YETIOBEKY JJIsl TIOJTHOIIEHHO! JKU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MATEMATUYECKOU AESATEIbHOCTU: SICHOCTA U TOYHOCTH MBICIIH,
WHTYHUIIUH, TPOCTPAHCTBEHHBIX MIPEACTaBICHUNM, CIOCOOHOCTH K MPEOI0JICHUIO
TPYAHOCTEN;

* (¢hopMHUpOBATh KJIIOUEBBIC KOMIICTCHIIMU YYalllMXCS B paMKax MpPeIMETHOU
obOnactu «MaremaTtuka 1 HHPOPMATHUKAY,;

" pa3BUBATh MOHATUHHOE MbILUIEHUS oO0yJatommxcs ¢ 3I1P;



" OCYHIECTBIJISITH KOPPEKIMIO MO3HABATENBHBIX IpolieccoB oOyuaromuxcs ¢ 311P,
HEOOXOJMMBIX [IJII OCBOEHUS IMPOTPAaMMHOTO MaTepuaja Mo ydyeOHOMY
pEIMETY;

" [peaycMaTpuBaTh BOZMOXKHOCTh KOMIIEHCAIIMU 00pa30BaTeIbHbBIX ACPHUIIITOB B
OCBOCHMH MPEIIIECTBYIONIETO MPOrpaMMHOT0 MaTepHalia y oOy4aromuxcs C
3I1P 1 HETOCTAaTKOB B UX MAaTEMATHYECKOM Pa3BUTHUU;

" copmMHUpOBaTH YCTOWYUBBIA HHTEPEC YUAIIUXCS K IPEIMETY;

" BBIABIIATH M PA3BUBATh MAaTEMATHUYECKHE U TBOPUECKHE CITIOCOOHOCTH.
OCHOBHBIE JIMHUM COJIEpkKaHUS Kypca MareMaTuku B 5—9 kmaccax: «Hucna u

BBIUHCTICHUS», «Anredpa» («AnreOpandeckue BBIpaXEHHUS», «YpaBHEHHS U
HepaBeHCTBa»), «Dynkium», «l'eomerpus» («['eomerpuueckue Qurypsl u ux
CBOMCTBay, «MI3MepeHne reoMeTpUUECKUX BEITUUHUHY), « BEpOSATHOCTh U CTATUCTHKAY.
JlaHHbIE TMHUU Pa3BUBAIOTCS MapajuIeNIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOMN
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHA OT JApPYIrod, a B TECHOM KOHTaKTe H
B3aumozeiictBun. Kpome »3Toro, ux oOBbEAMHSET JIOTMYECKas COCTABJIAIOILIAL,
TpPaJULIMOHHO ITPUCYIIAs MATEMATHUKE U TIPOHU3BIBAIOIIAS BCE MATEMATHYECKHUE KYPCBI
u coaeprkartenbHble uHuu. ChopMynrnpoBaHHoe B denepalibHOM rocyJapCTBEHHOM
o0pa30BaTeNbHOM CTaHJapTe OCHOBHOTO OOIIEro 0Opa3oBaHUsl TPEOOBaHUE «YMETh
OIEpUPOBATh MOHATHAMMU: OIIPEACIICHUE, aKCHOMA, TEOPEMA, 10KA3aTEIbCTBO; YMEHUE
pacno3HaBaTh HMCTUHHBIE M JIOKHBIE BBICKA3BIBAHUA, IPUBOAUTH IPUMEPHI U
KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHMS U OTPHULIAHUS BBICKA3bIBAHUI OTHOCUTCS KO
BCEM Kypcam, a pOpMUPOBAHHUE JIOTHUECKUX YMEHHI paclpeaesisseTcs N0 BCEM rojam
00y4eHUsI Ha YPOBHE OCHOBHOI'O 00IIero 00pa3oBaHUsl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOUIEE MPEIMETHBIM pe3yJbTaTaM
ocBoeHus [IpumepHoii paboueil mporpaMmbl, paciipeAe€HHBIM 10 ToJlaM 00yUYeHHS,
CTPYKTYPUPOBAHO TaKMM 0OOpa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHUIMUIHUAIBHBIM
BompocaM oOydyarommuecss oOpamfajduch HEOJHOKPATHO, 4YTOOBI  OBJIAJICHHE
MaTE€MaTHYECKUMH TMOHATUSMHA M HABBIKAMM OCYILIECTBISJIOCH IMOCIEIOBATEIBHO U
NOCTyNaTeNbHO, C COOJIOACHHEM NPUHLUIIA MPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS
BKJIIOYAJIMCh B OOIIYI0 CUCTEMY MAaT€MaTUYECKUX MPEJICTaBICHUNA OOy4aroluXcs C
3I1P, pacumpss u yriayosnss e€, o0pa3yst mpouHble MHOXKECTBEHHBIE CBs3U. O01IMe
eI u3ydeHus: yueOHoro mpeamera «MaremaTuka» mpeactaBiieHbl B [IpumepHoit
paboueil mporpaMmme OCHOBHOT'O 00IIIero 00pa3oBaHUs.

Oco0enHocTH 0TOOpPA M aJaNITAIIMU Y4€OHOT0 MAaTepHaJia 0 MATeMATHKeE

O6yuenne ydeOHOMY mnpenmeTy «MaremaTuka» CTPOUTCS Ha CO3JdaHUU
ONTUMAJIBHBIX YCJIOBHH JIJIi YCBOCHHS MPOTPAMMHOIO MaTepuaia 00y4JaromuMHuCs ¢
3I1P. Bonwioe BHUMaHue yaenseTcss oT0opy yueOHOro MaTepualia B COOTBETCTBHH C
MPUHIUIIOM JOCTYMHOCTH TPU COXPAHEHUHU OOIIero 0a30BOro YpOBHS, KOTOPBIN
JIOJDKEH T10 COACPIKAHUI0 U 00beMY OBbITh aJanTUPOBAHHBIM sl oOy4Jatomuxcs ¢ 3[1P
B COOTBETCTBUU C HX OCOOBIMM o0OOpa3zoBaTeabHbBIMU MOTpeOHOCTsIMU. Cremyer
o0JieryuTh OBJaJieHHEe MaTepuanioM oOydaromumuca ¢ 3IIP mocpeacTtBoMm ero
JETANIbHOTO OOBSICHEHUS! C CUCTEMATUYECKUM MMOBTOPOM, MHOTOKPATHON TPEHUPOBKH
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B MPUMEHEHUU 3HAHWM, MCIOJIb3ys MPHUEMBl aKTyalu3aluu (BU3yasibHas oOIopa,
aMsITKa).

[IpumepHas nporpaMma NpeayCMaTpUBAET BHECEHHE HEKOTOPBIX M3MEHEHHI:
yYMEHBIIIEHHE 00BbeMa TEOPETUUYECKUX CBEJCHUH, BBIHECCHHE OTACIBHBIX TEM WIIN
LEJbIX Pa3fesioB B MaTepHalIbl Isi 0030pPHOT0, 03HAKOMHUTEIBLHOTO U3YUCHHS.

HN3menenus nporpaMmmsl B 5—9 kiaaccax

Mamemamuxa 6 5 u 6 knaccax

B 03HaKOMUTEIBHOM ILIAaHE PEKOMEHAYETCS HW3y4daThb CIEAYIOIIHME TEMBI:
«Pumckass nymepanus», «PaBubie durype», «lluwmuaap, konyc, map», «Kyow,
«IIpssMmoyronpHbIN mapajuienenumneny, «llepemenienue Mo KOOPAUHATHON MPSAMOIN»,
«Mopayne yucna», «HucnoBble MpoMexyTkn»; «MacmTab» (M3ydaercs B Kypce
«I"eorpadus»); «M300paxkeHrne reoMeTpruuecKux (GUryp Ha HETMHOBAHHOMW Oymare
WCIIOJb30BAaHUEM  LIUPKYJIA, JIMHEWKH, YroJbHUKA, TpaHCHOpTUpa», «/lnuHa
OoKpyxkHOCTHY», «Ilnomane kpyra», «llapannensusie npsimMbie», «llepnenauKynsipHbie
npsiMmbie», «OceBasi U LEHTpajdbHasi CUMMETpUM» (KM3ydaeTcsi B Kypce IreOMETpHUH);
«beckoHeUHbIE MEPUOIUYECKUE ACCATUYHBIE ApoOu. JlecsTHUuHOE NTPUOIMKEHUE
OOBIKHOBEHHOM ApoOm» (M3ydaeTcsi B Kypce ajireophl).

CnenyeT yMEHBIINTh KOJHMYECTBO YacOB Ha clieayrouue TeMbl: «Pemenue
JOTMYECKUU 3amau», «lnmHa otpeskay, «lllkanb», «PacnpenenuTenbHblii 3aKOH
YMHOKEHHUS», «3aMKich MPOU3BEACHUS C OYKBEHHBIMU MHOXUTEIIMIWY, «IlocTpoeHue
KOH(Urypanuii u3 vacte npsMon, OKPYKHOCTH HAa HEJIMHOBAHHOM M KJIETYATON
Ooymarey, «Jlenurenu u kpatHsle. [IpusHaku nenumocTtn», «Hambonpmmii oOmmii
JEeNUTeNIb U HauMeHbluee obmiee KpaTHoe. J[eMMMOCTh CyMMbl M TPOU3BEIACHUS.
«IIpuBenenue npodu K HOBOMY 3HaMeHaTeN0», «Haxox1eHrne 4acTu 1enoro 1 Leaoro
no ero vactu». «OKpyrjieHue IeCATHUYHBIX Apolei». «PemieHue 3amad nepedopom
BCEX BO3MOXKHBIX BapUaHTOB». «CocTaBieHHe OYKBEHHBIX BBIPAKEHUN MO YCIIOBUIO
3amaun». BeicBOOOAMBIIMECS YaCchl MOKHO UCIIOJI30BaTh HA MOBTOPEHUE (B HAaYaJIe U
KOHLIE Y4eOHOT0 roJia), Ha U3y4YeHne HauboJsee TPYIHbIX U 3HAYMMBIX TeM: B V Ki1acce
— Ha pelieHre ypaBHEHUH, MPUBEICHHUE JPOOU K HOBOMY 3HAMEHATENI0, YMHOKEHUE U
JICNICHUE JECATUYHBIX TpoOed, u3MepeHue yrioB; B VI kimacce — nelcTBus ¢
MOJIOKUTENIbHBIMU M OTPULIATEIIbHBIMU YUCJIaMU, PEIIEHUE YPABHEHUM, CIIOKEHUE U
BBIYMTAHHUE YUCETI, COJEPIKAIIUX IENIYI0O U JPOOHYIO YacTh, HA YMHOKEHHE U JICTICHHUE
O0OBIKHOBEHHBIX JAPOOEH.

Anzeopa

B 03HaKOMUTENBHOM IUJIAHE PEKOMEHAYETCS HU3Yy4daTh CIEIYIOIIUE TEMBI:
«ppaunoHanbHble yncia. JleicTBuTenbHble unciay, «CpaBHEHUE NEUCTBUTEIBHBIX
qucesn, apuMeTHYECKUe ACHUCTBUS C JEUCTBUTEIBLHBIMU unciiammuy, «HaxoxneHnue
MpUOJIMKEHHBIX 3HAYEHUU KBaApaTHOro KopHs», «Teopema Buera», «Pemenus
YPAaBHEHUH TPEThEU U YETBEPTOU CTENICHEN PA3JIOKEHUEM HA MHOKUTEIN», « DyHKIUA Y
=vx u ee rpapuk», «llorpemHocT M TOYHOCTh NPUOTKEHUS», «YUeTHble H
HeueTHsle GyHKIUN», «DyHKIHI y=x"», «DyHKIHSI y= ax’, ee rpaduK U CBOICTBA.
['paduku pyHkINl y= ax’ + N u y=a(x-m)2, «YpaBHEHHUE C IBYMs [IEPEMEHHBIMU U €70
rpaduk», «I'paduueckuil cnocod pemeHus: CUCTeMbl ypaBHeHui», «l300paxenue



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

CrnenyeT yMEHBIIWTh KOJWYECTBO 4YacOB Ha u3yudeHue TeM: «Dopmynby,
«JloKa3aTenbCTBO TOXKIECTB», «JIMHEWHOE YpaBHEHHE C JBYMSI HEU3BECTHBIMUN,
«I'padux nuHEHHOTO ypaBHEHHs C IByMs IepeMeHHbIMI», «['paduueckoe perienue
JIMHENHBIX YPAaBHEHUI M CUCTEM JIMHEHHBIX ypaBHEHMI», «CBOMCTBA KBaApaTUYHOM
byHKITUN.

BricBoOOIMBIIIMECST Yachl PEKOMEHIYETCS MCIOJIb30BaTh: JUIsSl  JIydIlen
npopaboTKu Hambojee BaXKHbIX TeM Kypca: «Pemienue ypaBHeHuit», «PerieHue
CUCTEM ypaBHEHUI», «COBMECTHbIE NEHUCTBUA C Apo0siMuy», «lIprumMeHeHne CBOWCTB
apu(pMETUYECKOTO KBAJPaTHOTO KOPHS»; Ha TIOBTOPEHHE, pEIICHHEe 3ajad,
npeoOpa30BaHUE BBIPAXKEHMI, a TAK)KE HA 3aKPEIIEHUE U3YUEHHOTO0 MaTepuara.

T'eomempus

CnemyeT OCHOBHOE BHUMAaHHE YJIENUTh MPAKTUYECKOW HANpaBIEHHOCTH Kypca,
UCKIIIOYUB M YOPOCTUB HauOoJiee CIOXKHBIM i BOCHPUSITHS TEOPETHUYECKUUN
Marepuan. Ha ypokax reomeTpuu HEOOXOJUMO MAKCHUMAJIbHO HCIIOJIb30BATh
HarJsiHbIE CpefcTBa OOyueHHUs, OOJIbllle MPOBOJUTH MPAKTHYECKUX pabdoOT ¢
y4YalluMHCS, pemath 3a1aud. CTpOUTh pelIeHue 3a/1a4 Mpy MOCTOSTHHOM 00panieHuu
K HarJISITHOCTH — PUCYHKAM M YEPTEkKAM.

O3HakOMHUTENBHO NaThb TeMbl: «TeopeMbl M I0Ka3aTeNnbCTBO. AKCHOMBDY,
«JlokazarenbcTBO OT MNPOTUBHOrO», «CylIecTBOBaHME U €IWHCTBEHHOCTH
MEPIEHAUKYJIISIpa K OpsAMOi», «MeToJ reoMeTpudecKux mect», «Meton yJIBOeHUd
Meauanbe», « Teopema daneca u TeopeMa 0 NPONMOPLHUOHATBHBIX OTpe3Kax», «LleHTp
Macc TpeyroJbHUKaY, «I3MeHeHne TPUroHOMETPUIECKUX (DYHKITUN TTPU BO3pACTaHUU
yria», «DopMynsl IS paguyCoB BIMCAHHBIX M OINMCAHHBIX OKPYKHOCTEU
MPAaBUJIbHBIX MHOTOYTOJIBHUKOBY», «YpaBHEHHE MpsiMOn», «JIBrmkeHue», «CBOMCTBA
IBWKEHUS», «TeopemMa 0 IpOU3BENEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUN
OTPE3KOB CEKYLINX, TEOPEMA O KBAAPATE KACATEIBHOW.

CrnenyeT yMEHBIINTh KOJMYECTBO 4YacOB Ha u3yueHHe TeM: «CHUMMETpUYHbIC
¢urypsl. OCHOBHBIE CBOMCTBA OCEBOM cUMMETpHN», «L{eHTpabHass CUMMETPHSI»,
«ITapannensubiii  mepenocy, «lloBopor», «lIpeobpazoBanue mogodbus. IlomoOue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 33Ja4M HAa IMOCTPOCHHUE C MOMOIIBIO
UUPKYJIS W JIMHEWKW», «JleKapTOBBI KOOpAMHATHI HA IUIOCKOCTH», «Perienue
TPEYTOJBHUKOBY, «[logobue dpurypy.

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

Bepoamnocms u cmamucmuxa

B cBsi3u ¢ TeM, 4TO JMaHHBIM KypC BBI3BIBAET HAMOOJBIINE CIOXKHOCTH IS
oOyuaroruxcst ¢ 3I[1P, cBsi3aHHBIE CO CHIJKCHHBIM YPOBHEM Pa3BUTHSI CJIOBECHO-
JIOTUYECKOTO MBIIUICHUS, €r0 W3y4YeHUe JOHKHO CTPOUTHCS Ha 0a30BOM ypOBHE U
JOCTYITHOM ISl YYE€HUKOB Marepuasie. OCHOBHOE BHHMAaHUE CIIEAYEeT YIEIUTh
paszenaM, CBS3aHHBIMHA C IIOBTOPEHHMEM IIPOMIACHHOIO MaTepualia, YBEIUYUTH
KOJIMYECTBO YNPAXKHEHUM M 3aJaHHM, CBSI3AHHBIX C MPAKTHYECKOW JEATEIBHOCTHIO
00yJarommxcs.



HeoOxoaumo nepecMOTpeTh COAEpXKaHUE TEOPETHYECKOro Marepuana |
XapaKTEp €ro M3JI0KECHMs: TEOPETHYECKUMH Marepuas IPErnoJHOCUTh B IMpoLEecce
peleHns 3a7a4 M BBIIOJHEHUS 3aJaHUM HATJAJIHO-TIPAKTUYECKOrO XapakTepa; He
TpeOOBaTh BHIBOJIa M 3alIOMHHAHUSA CIIOKHBIX (OPMYJ, pElIeHUs HEeCTaHAApTHBIX,
TPYROEMKHUX 3a1aHUM. P TeM creyeT nu3ydaTs B O3HAKOMUTEIIBHOM ILUIAHE.

[TpumepHas mporpaMmma MpeIoCTaBIsET aBTOPY pabodeit mporpaMMbl CBOOOTY
B pacrpe/esIeHny MaTepuala 1Mo 4eTBepTsaM (TpuMectpam). PacripenencHue BpeMeHH
Ha W3Y4YCHHE TEM B TEUEHHE YYEOHOTO TOoJa CaMOCTOSTEIBHO OIPeaeseTCs
o0pa30BaTeNbHON OpraHu3alyeil ¥ 3aBUCUT OT 0COOEHHOCTEH TPYMITBl 00yJarOIIUXCSI
¢ 3IIP u ux ocoObix 00pazoBaTENbHBIX MOTPEOHOCTEH.

IIpuMepHbIe BUABI AesiTebHOCTH 00y4yaromuxcs ¢ 311P, o0ycioBiaeHHble
0co0bIMHU 00pa30BaTeJIbHBIMU MOTPEOHOCTAMH U 00eCIIeYNBAKOIIHAE
OCMBICJICHHOE OCBOCHHE COAeP:KaHUM 00pa30BaHMsA 0 IPeAMeETYy
«MaremaTuka»

Conepxanue BUIOB JesTenbHOCTH oOyuwatoumuxcsa ¢ 3[IP onpenensierca ux
0CcoObIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMU. [IOMUMO IIMPOKO HCIONB3YyEMBIX B
OOII OO0 o6uwmx a1 Bcex 00ydaromuxcsi BUJOB ACSATEIbHOCTU CIAEAYET YCUIHTh
BU/JIBI ICATEIHHOCTH CHEIHU(PUYHBIC A1 JaHHOW KaTerOpuu JeTei, 00ecTieunBaroIme
OCMBICIICHHOE OCBOCHHME COACpXKAHWsS OOpa30BaHHsA II0 MNPEAMETY: YCHIICHHE
MPEIMETHO-TIPAKTUIECKON JESITEIbHOCTH C aKTHUBHM3AIlMe CEHCOPHBIX CHCTEM;
YepelOBaHUE BHJOB JACATEIBLHOCTH, 3aJCHCTBYIOIIUX pA3UYHBIE CEHCOPHBIE
CHCTEMBI; OCBOCHHE MaTepuaia ¢ ONOPOM Ha alNrOPUTM; «IOLIArOBOCThY B U3yYEHHUU
MaTepuasa; UCTI0Ib30BaHHUE JOMOIHUTEIbHON BU3YaIbHOM OMOPHI (CXEMBbI, 1a0JIOHBI,
OTIOpHBIE TaOJMIIbI); PEUEBOM OTYET O MpOIEcCCe U pe3ysibTaTe JeATeIbHOCTH;
BBITIOJTHEHUE CIIEUUANbHBIX 3a/laHui, OO0ECHEeUMBAIOIINX KOPPEKLHUIO pPETYyJIsaIuu
yueOHO-103HABATEIbHOM 1E€ATEILHOCTH U KOHTPOJIb COOCTBEHHOI'O pe3yibTara.

[TpumepHasi TemMaTudeckass M TEPMHHOJIOTMYECKasl JIEKCMKAa COOTBETCTBYET
OOIT O0O0.

Jns oOyuvarommxcs ¢ 3IIP cyliecTBEeHHBIM SIBISIOTCA MPUEMBI PabOThI C
JIEKCUYECKUM MatepuajoM Mo mnpeamery. [IpoBoaurtcs cnenmanbHas paboTa 1O
BBEJICHUIO B aKTHUBHBIN CIIOBaph OOYYAIOIIUXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
N3y4aembie TEpMUHBI BBOSTCS HA TTOJMCEHCOPHOW OCHOBE, 00s3aTeIbHa BU3yalbHas
MOJIIEPAKKA, AITOPUTMBI paOOTHI C ONIPEAETICHUEM, OITIOPHBIE CXEMBI JJIs aKTyaIn3aluu
TEPMHUHOJIOTHH.

Mecto yueOHOro npeamera «MaremaTnka» B y4eOHOM ILIaHe

B cootBerctBUM ¢ dDenepanibHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 001Iero oOpa3oBaHMsl y4eOHBIM TMpeaMmeT «MaTtemaThkKa
BXOJHWT B TMpeAMETHYI obmacth «Marematuka W WH(POpPMATHKA» € SBISETCS
o0s3aTenbHBIM T n3ydeHus. B 5-9 kmaccax yueOnbIit npeaqmeTr «MaTemMaTHKa
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TpPaJMLIMOHHO HU3Y4aeTcsl B paMKax CJIEAyHOUIMX Y4eOHbIX KypcoB: B 5-6 Kiaccax —
Kypca «Marematuka», B /-9 kinaccax — KypcoB «AnreOpa» (BKIHOYAs 3JIEMEHTBI
CTaTUCTUKA M Teopun BeposTHocTed) u «['eomerpus». Hacrosmeid nporpammoit
BBOJIUTCS CAMOCTOSITENIbHBIN y4E€OHBIN Kypc «BeposITHOCTD U CTATUCTUKAY.

HacTosieit mporpaMmoit perycMaTpruBaeTcCs BbIICICHUE B yUeOHOM TUIaHe Ha
M3y4YeHHE MaTeMaTUKH B 5—6 Kjlaccax 5 yueOHBIX 4acOB B HEZCIIO B TEUCHUE KAXK]IOTO
roja o0yueHus, B 7-9 kiaccax 6 yueOHBIX YacOB B HEZEIIO B TEUEHUE KaKJOT0 rojia
o0yueHus, Bcero 952 yueOHBIX yaca.

Conmepxxanue yuyeOHoro mnpeamera «MaremMaTuka», NpPEICTaBICHHOE B
[IpumepHoii paboueit mporpamme, cootBerctByeTr @DI'OC OO0O, IIpumepHoi
OCHOBHOM 00pa3oBaTeNbHOM MporpaMMe OCHOBHOTO oOmiero o0Opa3oBaHUS,
[IpumepHOI aganTUPOBAHHOM OCHOBHOM 0O0pa30BaTENIbHOW MPOrpaMME OCHOBHOIO
oO1ero o0pazoBaHus 00YYaIOIIUXCS C 33JAEPKKOM IICUXUYECKOTO Pa3BUTHS.

TemaTuyeckoe IJIaHUPOBaHME YYEOHBIX KYpCOB U  PEKOMEHIyEMOE
pacnpezesieHue yueOHOro BpeMEHU I U3YyUEHHS OTJEIbHBIX TEM, MIPEAJIOKEHHBIE B
HACTOSIIEN MporpaMMe, HaJl0 pacCMAaTPUBATh KaK IIPUMEPHBIE OPUEHTUPHI B IIOMOILIb
COCTaBUTENIO aBTOPCKOW pabouell mporpamMmbl M MPEXJIE BCEr0 YUMUTETIO. ABTOP
paboueil mporpaMMbl BIIpaBe YBEIUYHUTH NPEJIOKEHHOE YHUCIO y4eOHBIX YacoB Ha
TeMbl, TpeOyromue Oojiee ATUTENBHOTO H3ydeHus oOyuaromumucs c¢ 3P, wnm
YMEHBUIUTh KOJIMYECTBO YAaCOB Ha TEMBI, N3y4aeMbI€ HA O3HAKOMHUTEIBHOM YPOBHE.
JlomycTuMO Takke JIOKaJIbHOE MEPEPACTIPENEICHHE U NEPECTAHOBKA 3JIEMEHTOB
colepKaHusli BHYTpPM JaHHOro kijacca. KonmuecTBO MPOBEPOYHBIX — padboT
(TeMaTHYeCKUi U UTOTOBBIN KOHTPOJIb KaUeCTBAa YCBOCHUS Y4EOHOT0 MaTepuaia) U ux
TUI (CaMOCTOSITEIIbHBIE U KOHTPOJIbHBIE PaOOThI, TECThI) OCTAIOTCS HA YCMOTPEHUE
yuntens. Takke yU4uTeNb BIpaBe yBEIUYUTh WJIM YMEHBIIUTh YUCIO YYEOHBIX YacOB,
orBeA€HHBbIX B I[IpumepHoii pabouell nporpamme Ha 0000LIEHHE, TOBTOPEHUE,
CUCTeMAaTHU3allMi0 3HaHUM oOyuwatouxcs. ENMHCTBEHHBIM, HO NPUHLIUIHAIBHO
BaXHBIM KPUTEPHUEM, SBIIETCS NOCTHKEHHE PE3ylbTaTOB OOYUYEHHMs, YKa3aHHBIX B
HACTOSAIIEH MPOTpaAMME.
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[TPUMEPHAS PABOYAS [TPOTPAMMA YUEBEHOI'O KYPCA
«MATEMATHUKAY». 5-6 KIIACCBI

Heaun n3yyeHusi yaedOHOro Kypca

[TpropuTeTHBIMU LIETAMU O0YUYEHHUSI MaTEMATHUKE B 5—6 Kiaccax sIBISIFOTCS:

" npojoKeHHe (GOPMUPOBAHUS OCHOBHBIX MATEMAaTHYECKUX TMOHATHH (YHUCIO,
BEJIMYMHA, TeoMeTpudeckas ¢urypa), o0ecrneunBaronMX MPEeeMCTBEHHOCTh U
NEPCIIEKTUBHOCTh MATEMATUYECKOTO 00pa30BaHuUs 00yUYaIOINXCS;

" pa3BUTHE WHTEIUICKTyaJIbHBIX U TBOPUYECKUX CMOCOOHOCTEH O0ydYarommxcs ¢
3I1P, nmo3HaBaTeNbHONW aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHHI, HHTEpeca K
W3YYCHHUIO MAaTEMATUKU;

* noaseaeHue odyyatouuxcs ¢ 31IP Ha tocTynmHOM AJi1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBS3U MATEMAaTUKU U OKPYKaIOLIEro MUpa;

* (popmupoBaHuEe (QYHKIMOHAIBHOM MaTeMaTUYeCKOW I'pPaMOTHOCTH: YMEHUS
pacrno3HaBaThb MaTEMaTHUYECKUE OOBEKTHI B PEaIbHBIX )KM3HEHHBIX CUTYyalMsIX,
IIPUMEHATh OCBOCHHBIE YMEHMA Ul PEUICHUs NPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, MHTEPIPETUPOBATH IIOJyYEHHBIE pE3yJbTaTbl U OLIEHUBATh HX Ha
COOTBETCTBUE IPAKTUYECKOU CUTYALIUH.

OCHOBHBIE JMHHH COJIEp)KaHUs Kypca MaTeMaTuku B 5—6 Kkimaccax —
apu(pMeTnyeckas U reOMETpUYECKast, KOTOPbIE pa3BUBAIOTCS MMAPAJUIEIbHO, KaK/1as B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT JIPYroH, a B
TECHOM KOHTAKT€ M B3aMMOJCHCTBUHU. TaKke B Kypce NPOUCXOAUT 3HAKOMCTBO C
AJIeMEHTaMU anreOpbl U ONMHUCATENIbHON CTaTUCTUKHU.

N3yuyenue apudmeTnueckoro marepuanga HauMHAETCAd CO CUCTEMaTu3aluu U
Pa3BUTHUS 3HAHUM O HATYPAJIBbHBIX YHMCIIAX, MOJYYEHHBIX B HayajdbHOW wikouse. [Ipu
TOM COBEpUICHCTBOBAHWE BBIYUCIUTEIBHOW TEXHUKU U (POPMHUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUW COYETACTCA C PA3BUTHUEM BBIYUCIUTEIBHON KYJbTYpHI, B
YACTHOCTH € OOy4Y€HHEM MPOCTEHIINM MpUEMaM MPUKUAKUA U OLIEHKH PE3yJIbTaTOB
BbIUKCICHHUH. M3ydeHne HaTypallbHbIX YHCeN MPOI0JKAETCS B 6 Kilacce 3HAKOMCTBOM
C HaYaJIbHBIMU NOHATHUSIMHU TEOPHUU IEITUMOCTH.

Jpyroii KpynHblil OJOK B colepKaHUU apu(PMETHUECKON JIMHUHA — 3TO JPOOH.
Hayano u3ydenust 0ObIKHOBEHHBIX U JECSITHUUHBIX APOOEil OTHECEHO K 5 Kiaccy. ITo
MEPBbI 3Tanm B OCBOEHUM JpoOeH, Korja MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU
UJesIMU, TMOHATUSIMHU TeMbl. [Ipu 3TOM paccMoTpeHHE OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BEME MPENIIECTBYET U3YUEHHUIO JECATUUHBIX ApoOeH, YTO 11eIeCO00pa3HO
C TOYKM 3pEHUs JIOTUKU W3JIOKEHUs YWCIOBOM JIMHUM, KOTJA IPaBWJIA NEHUCTBUH C
ACCSTUUHBIMH APOOSMH MOKHO OOOCHOBAaTh YK€ M3BECTHBIMH aJIrOpPUTMaMHU
BBITIOJTHEHUSI JEHCTBUI ¢ OOBIKHOBEHHBIMH JIpOOSMU. 3HAKOMCTBO C JECATUYHBIMU
ApOOSIMH PaCUIMPUT BO3MOXKHOCTH JJI TMOHUMAaHUS OOy4YaIOIIMMUCS MPHUKIAJIHOTO
IIPUMEHEHUS HOBOM 3aIlMCU IIPU U3YYEHHUM IPYTUX NPEAMETOB U IPU IIPAKTUYECKOM
ucronb3oBanud. K 6 kimaccy OTHECEH BTOpPOM dTam B H3YYEHUU JApoOeH, Te
IPOUCXOAMUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHHUs U IpeoOpa3zoBaHUs Ipo0eH,
OCBOCHME HOBBIX BBIUMCIUTENBHBIX aJITOPUTMOB, OTTAYNBAHNE TEXHUKHU BBIUMCIICHUM,
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B TOM YHMCJI€ 3HAYEHUN BBIPAKEHUMN, COEPKAIIMX U OOBIKHOBEHHBIE, U JIECATUYHBIC
IpoOu, YCTAaHOBJIGHUE CBS3EH MEXIy HUMHU, PACCMOTPEHUE MPUEMOB PEIICHUS 3a/1a4
Ha 1poOu. B Hauase 6 kimacca mMpOMCXOAUT 3HAKOMCTBO C MOHSATHEM IMPOIICHTA.

Oco0eHHOCTBIO U3YyUEHUS MOJTOKHUTEIBHBIX U OTPUIATEIBHBIX YUCEI SIBISIETCS
TO, YTO OHU TAKXKe MOTYT PacCMaTpPUBAThCA B HECKOJILKO 3TarnoB. B 6 kinacce B Hayaie
u3yuyeHust TeMbl «I10M0KUTENbHBIE U OTPULIATEIIBHBIE YHCIIA» BBIAEISACTCS MOATEMA
«llenble yncna», B paMKax KOTOPOM 3HAKOMCTBO C OTPULATEIbHBIMH UYHUCIAMHU H
JNEUCTBUSIMA C TIOJIOKUTEIbHBIMA M OTPULATEIIBHBIMU YHUCJIAMHU MPOUCXOJIUT Ha
OCHOBE COIEPXKATENBHOTO TMOAXO0Ja. OJTO TO3BOJSAET HAa JOCTYIIHOM YPOBHE
MO3HAKOMUTD YYAIIUXCs MPAKTUYECKU CO BCEMU OCHOBHBIMU MOHATHUSIMU TEMBI, B TOM
YyyCcl€ W C IpaBWIaMU 3HAKOB MpPU BBIIOJHEHHH apU(PMETHUECKUX JEHCTBUU.
W3yyeHue palroHAIBHBIX YUCEI HA 3TOM HE 3aKOHYHUTCSA, a OyJeT MPOJOJIKEHO B
Kypce anreOpsl 7 Kjlacca, YTO CTaHET CIEAYIOMIMM POX0I0M BCEX MPUHIMUITUATBHBIX
BOITPOCOB, TEM CaMbIM Pa3/eJICHUE TPYIAHOCTEN 00JIeT4aeT BOCHPUITHE MaTepHaa, a
pacnpenesieHue BO BpeMEHHU CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipn 00yyeHMHM pElIeHHI0 TEKCTOBBIX 3a/lady B 5—6 Kilaccax HCIONb3YIOTCS
apumernueckue NpuéMsl perieHus. TeKCToBbIE 3aJjau, pelaemMble Ipu 0TPabOTKe
BBIYHMCIINTENIBHBIX HABBIKOB B 5—O06 KJlaccax, pacCMaTpUBAIOTCA 3aJadd CIEAYIOIINX
BUJOB: 33Jaud Ha JIBWJKEHUWE, HAa 4YacTH, Ha TOKYIIKM, Ha pabdoTry W
IIPOU3BOAMTEIILHOCTD, HAa NPOLEHTHI, HA OTHOWICHHA M mpomnopuuu. Kpome Toro,
oOy4Jaroniecss 3HaKOMSTCS ¢ NpHEMaMHu PELICHUs 3aJad MepedopoM BO3MOXKHBIX
BApUAHTOB, yuaTcs paboTaTh ¢ MHPOpMaIel, mpeAcTaBIeHHON B popme TabIUIl UK
JTUarpaMM.

B IlpumepHoit pabouedt mporpamMme mpeaycMOTpeHo (GOpMUPOBAHUE
MPOTEIEBTUUECKUX aNreOpandecKkux npeacraBiieHuid. bykBa kak CHUMBOJ HEKOTOPOTO
YyyCclia B 3aBUCUMOCTHM OT MAaTEMaTHYECKOTO KOHTEKCTa BBOJUTCSA MOCTENEHHO.
BykBeHHass CUMBOJIMKA HIMPOKO HUCIOJB3YETCsl MPEXIE BCEro Ui 3alluMCu OOIIuX
YTBEPXKACHUM U MpeasiokeHui, ¢GopMyJ, B YaCTHOCTH Ui  BBIYMCIICHUS
r€OMETPUYECKHUX BEJIUYMH, B KAUECTBE «3aMECTUTENSD YUCIIA.

B kypce «Marematuku» 5—6 KiaccoB MpEACTaBIICHA HarJisiAHAs F€OMETPUs,
HalpaBJICHHasT Ha  pa3BUTHE OOpPa3HOrO0  MBIIUIEHHS, POCTPAHCTBEHHOTO
BOOOpa)KEHUs1, U300pa3UTENIbHBIX YMEHUNH. DTO BayKHBIN ATall B U3yUYE€HUU T€OMETPUH,
KOTOPBI OCYIIECTBIIAETCSI HA HArJISAHO-NIPAKTHYECKOM YPOBHE, ONUPAETCS Ha
HarjJasiIHO-00pa3HOe  MBINUICHHE oOywarommuxcs. bosblias poiab  OTBOAUTCSA
MPaKTUYECKOM  JIEATENbHOCTH,  OMbBITY,  JKCIEPUMEHTY,  MOJEIMPOBAHUIO.
OOyuaronuecs 3HAKOMSTCS C TE€OMETPUYECKUMH (GUrypaMyd Ha IUIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIIMMHU KOHPUTypalusMu, ydarcss u3oOpaxaTh MX Ha
HEJIMHOBAaHHOM M KJleTyaToil Oymare, paccMaTpHUBaIOT MX MpocCTeilline cBoiicTBa. B
Mpoliecce U3yuyeHUs HArJIsAHON reOMETpUM 3HAHUS, MOJyYeHHbIE 00YyYalolMMUCs B
HaYyaJIbHOW LIKOJIE, CHCTEMATU3UPYIOTCS U PACLIUPSFOTCSI.
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MecTo yueOHOro Kypca B y4eOHOM IJIaHe

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

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

Conep:xxanue yueOHOro Kypca (1mo roxam o0y4eHnus)

5 KJIACC

Hamypanonuie uucna u nynsp

Hatypansnoe uwucno. Psg narypanbubix uucen. Yuciao 0. M3o0paxkenue
HaTypaJbHBIX YUCET TOYKAMU HA KOOPJIMHATHOM (YMCIOBOM) IPSIMOIA.

[lo3unnoHHasgs cucreMa CcuucieHus. Pumckas Hymepayus Kak npumep
HENOUYUOHHOU CUCTEMbL CYUCTeHus" . JIeCSTHHAS CHCTEMA CUHCIICHUS.

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

Ciio’)keHue HaTypaJbHBIX YMCEI; CBOMCTBO HYJS IPU CIOXKEHUH. Brrumranue
Kak JeHCTBUE, OOpaTHOE CJIOKEHUIO. YMHOXXEHUE HATypaJIbHBIX 4YHCEN; CBOMCTBA
HYJISI M €IMHUILIBI TIPU YMHOXEHUHU. [[eneHue kak necTBue, 00paTHOE YMHOKEHHUIO.
KomrionenTsl  aelicTBui, CBA3b  MexAy HuMH. IIpoBepka  pesyinbrara
apupmeTndyeckoro gedcTBus. llepemMecTuTelbHOE W COYETATENIbHOE CBOMCTBA
(3aKOHBI) CIIOXKEHUSI M YMHOXEHUS, pacnpeoerumenbHoe C80UCME0 (3aKOH)
VMHONCEHUA.

Hcnonb3oBanue OykB 1151 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA U 3aIUCH
CBOMCTB apr(METUIECKUX JTCHUCTBUM.

Jlenumenu u kpamuvle uucaa, Pa3IoKEHUE HA MHOXUTENU. lIpocTeie wu
cocTtaBHbIe uuchaa. [lpusnaxu oerumocmu na 2, 5, 10, 3, 9. JleneHue ¢ oCTaTKOM.

CreneHb C HaTypaJlbHbIM MOKa3aTeJeM. 3amnKuch 4YHUCiIa B BHUIAE CYMMBI
Pa3psAIHBIX CIAracMbIX.

UucnoBoe BbIpaXeHUE. DBplyuciieHHME 3HAYEHUM YMUCIIOBBIX BBIPAKCHUN;
NOPSIAOK  BBINIOJIHEHUS — AEWCTBUM.  Mcriosb30oBaHME  TIPU  BBIYMCIEHUSX
MEPEMECTUTEIHFHOTO M COYETATEILHOTO CBOMCTB (3aKOHOB) CJIOKEHUSI U YMHOXKECHUS,
PACnpeoenumenbH020 C8OUCMBA YMHONCEHUS.

Jpodu

[IpencraBienrie o JOpoOM Kak CIOcOOE€ 3amucu  4YacTH  BEJIUYHWHBI.
OO0bikHOBEeHHBIEC pobu. [IpaBuiibHBIE U HeTpaBWIbHBIE ApoOu. CMemanHas apoOb;

! 3)_'ICCL " Jajie€ KypCcuBoOM 0003HAYCHBI TEMBbI, U3YUCHHUC KOTOPBIX MPOBOAUTCA B O3BHAKOMUTCJIILHOM IUIAaHE. Hez[aror
CaMOCTOATCJIbHO OIPCACIIACT 00BeEM n3ydaceMoro mMarepuaJia.
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Ipe/iCTaBlIeHHe CMEIIaHHOM 1poOU B BUI€ HEMPABUIILHOM APOOU U BBIJEICHHUE 1IEJI0N
YacTH YMCJla U3 HenmpaBWiIbHOU Apoou. M300paskeHue apodeit ToukaMu Ha YUCIOBOM
npsamoii. OcHoBHOE cBOWCTBO npobu. Cokpawernue opobeii. Ilpusedenue opobu x
HogoMmy 3HameHameno. CpaBHEHHUE IpOOEi.

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

Hecarnunas 3anuch apobeit. [IpencraBiieHue necITUYHOM 1poOW B BHJIE
00bIKHOBEHHOMU. M300paxkeHne MeCATUYHBIX ApOOEH TOUKaMU Ha YHCIIOBON MPSIMOIA.
CpaBHeHHE IECATUYHBIX APOOEH.

Apudmernueckue AEHUCTBUA C  JACCATUUYHBIMU  JApoOsimMu.  Okpyenenue
oecsamuyHblx Opooell.

Pemenne TeKCTOBBIX 32/1a4

Perienrie TeKCTOBBIX 3a71a4 apu(PMETHUECKUM CIIOCOOOM. PeuteHue 10euveckux
3a0ay. Peuwenue 3a0au nepebopom 6cex 8603M0o*CHbIX apuarnmos. VIcoab30BaHue pH
pEIIeHUH 3a71a4 TaOJIHI] U CXEM.

Pemiennie 3amad, coAepKallMX 3aBUCHUMOCTH, CBSI3bIBAIOIINE BEJIIMYMHBIL:
CKOpOCTb, BPEMSI, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTh. EMHULIBI H3MEPEHUS:
Macchl, 00bEMA, 1IEHBI; PACCTOSIHUS, BPEMEHHU, CKOPOCTU. CBA3b MEXKIY €IMHHUIIAMU
MU3MEPEHUS KaXI0N BETUYUHBI.

Pelienrie OCHOBHBIX 3aj1a4 Ha JPOOH.

[IpencraBienue JaHHBIX B BUJI€ TAOJIUII, CTOJIOYATHIX TUArpamMM.

Harasignas reomerpust

Harnsigueie npencrasieHus o Gurypax Ha IIIOCKOCTH: TOYKA, MpsiMasi, OTPE30K,
Jy4, YroJi, JJOMaHas, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. I[Ipsmou, ocTpsii,
TYNOH U pa3BEPHYTHIE YTJIbIL.

JlmiHa oTpe3ka, METPUUECKUE €IWHUILI JJIMHBI. JIJIMHA JIOMaHOW, IEpUMETP
MHOTOYyToJIbHUKA. MI3MepeHne U MOCTPOSHUE YIJIOB C MOMOIIBIO TPAHCTIOPTHPA.

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

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

[lnomanas NpSAMOYToJIbHUKA Y MHOTOYTOJIBHUKOB, COCTaBJICHHBIX W3
MPSIMOYTOJILBHUKOB, B TOM uHcie (Quryp, n3o0pakE€HHBIX Ha KieTryaToil Oymare.
EnnnHuier naMepenust niiomaim.

Haznaonvie npeocmasnenusi o npocmpaHcmeeHHblX Quaypax: npsamoy2obHblll
napannenenuneo, Kyo, MHo2o2panHuku. Mzoopasicenue npocmenuux MHO202PAHHUKOS.
Pazeépmxu xyba u napamnenenuneda. Coszdanue mooeneli MHO20SPAHHUKOS (U3
bymazu, nposoIoKuU, NIACMUIUHA U OP.).

O00vém npamoyeonvHo2o napaiieienuneoa, kyoa. Eounuyst uzmepenus oovéma.

6 KJIACC

Hamypanovnvie uucna
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Apudmernueckre IEUCTBUS C MHOTO3HAYHBIMM HATypaJbHBIMU YHCIAMHU.
YuciioBble BIPAXKEHUS, MOPSAOK ACHCTBUHN, UCIIOJIb30BaHUE CKOOOK. Mcronb3oBanue
P BBIYUCIICHUSAX MEPEMECTUTEIBHOTO U COYETATEIBbHOIO CBOWCTB CIIOKEHHS WU
YMHOXEHHS,  pacnpeoeiumenbHo2o  ceoucmea  ymHoxcenus.  OKpyrJieHHe
HaTypaJbHBIX YUCEN.

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

Jlpoou

OObIKHOBEeHHAs1 ApoOb, OCHOBHOE CBOMCTBO JApOOH, COKpallleHue apoOei.
CpaBHeHue U ynopsiiouuBaHue ApoOeit. PelieHue 3amay Ha HaXOXKJEHUE YAaCTH OT
[EJIOro M 1EeJIoro mo ero yactu. J[poOHoe uMcio Kak pe3ynbTar JejeHUs.
[IpeacraBnenue necATUYHOU OpoOU B BUAE OOBIKHOBEHHOW APOOH W BO3MOMXKHOCTD
MpEACTABICHNUS] OOBIKHOBEHHON ApoOM B BUJE JecATUYHOW. [lecaTnuHbie npolOu u
MeTpUYecKas cucrema mep. ApupmeTnyeckue NeUCTBUS U YHCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSIMHU.

OtHowieHue. JleneHne B JTaHHOM OTHOIIEHMH. Macwma6b, TPONOPUUSL.
[IprMenenne nponopunid PY PEMIEHUH 33/1a4.

[TonsiTue npoueHTta. Beruucienne nporeHTa OT BEIUYMHbI U BEJIMYUHBI TIO €€
NPOLEHTY. BbIpakeHHe MNpOLEHTOB AECATUYHBIMU ApoOsMu. Perienue 3amad Ha
IIPOLICHTHI. BhIpakeHre OTHOIEHUS BEJINYUH B IIPOLICHTAX.

Ilonoscumenvuvie u ompuyamenvHvle yucia

[TonoxxurenbHble M oTpuuaTenbHble uucna. Llensie umcna. Mooyrav uucna,
eeomempudeckas —uHmepnpemayus Mooy uyucia. V300paxkeHue 4ucen Ha
KOOPJIMHATHOM NPpSIMOU. Hucnosvle npomericymru.

CpaBHeHue uucen. ApupMeTHUYECKHUE NEUCTBUS C TMOJIOKUTEIbHBIMA U
OTPULIATEILHBIMHU YHUCIAMHU.

[IpsiMmoyroJyibHasi cucTeMa KOOpPJAMHAT Ha IJIOCKOCTH. KoopAauHaThl TOUKM Ha
IJIOCKOCTH, abciucca u opauHara. [loctpoenue Touek u puryp Ha KOOPAMHATHOM
IIJIOCKOCTH.

Bykeennuvie eviparxcenus

[Ipumenenue OyKB AJIs 3aMIMCHU MAaTEMaTUUYECKUX BBIPAKEHUN U TIPEITIOKEHUM.
CpoiicTBa apu(pMETUYECKUX JEHUCTBUN. bByK6eHHble 6blpadceHuss U YUCI08ble
noocmanoéku. DByKBeHHBIE DPABEHCTBA, HAXOXKJIEHHWE HEM3BECTHOIO KOMIIOHEHTA.
®opmynbl; GopMynbl MepuMeTpa W IUIOIIAIU MPSMOYTOJbHUKA, KBaapaTa, 00bémda
napasinenenuneoa u Kyoa.

Pewenue mexcmoswix 3a0au

Perenne TeKCTOBBIX 3a/1a4 apuPMETHUECKUM CIIOCOOOM. Pewtenue nocuueckux
3a0au. Pewenue 3a0au nepebopom 6cex 803MON*CHBIX 8APUAHMOE.

Pemenue 3amay, coaepKaluux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEITUYHMHBL:
CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€Ha, KOJUYECTBO, CTOUMOCTh; MPOU3BOIUTEIBHOCTD,
BpeMs, 00bEM paboThl. ENMHUIIBI M3MepeHHs: MacChl, CTOUMOCTH; PACCTOSHUS,
BpeMEHHU, CKOPOCTU. CBA3b MEXKY €IMHULIAMU U3MEPEHUS KaXKI0W BEIMYUHBI.

Pewienne 3amay, cBsA3aHHBIX C OTHOLIEHUEM, MPONOPLMOHAIBHOCTHIO BEJIUYMH,
NPOLIEHTaMU; pElIeHUE OCHOBHBIX 3a/1a4 Ha JPOOU U MPOIEHTHI.
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Oyenka u npukuoKa, okpyeieHue pe3yibmamd.

Cocmasnenue 6YK8EHHbIX BbIPANCEHULL NO YCI08UIO 3A0AYU.

[TpencraBieHre MAHHBIX C IOMOIIBI0 Tabmum W jguarpamMMm. CrojOuaThie
JTUarpaMMBbl: YTCHUE B IOCTPOCHHE. UTeHHE KPYTOBBIX JIHarpamMM.

Haznaonaa zeomempus

Harnsaasle npeacTaBiieHus o (Urypax Ha IDIOCKOCTH: TOYKA, MPsAMasi, OTPE30K,
Jyd, YToJ, JOMaHast, MHOTOYT'OJIbHUK, YeThIPEXYTOJBLHUK, TPESYTOJIbHUK, OKPYKHOCTB,
KpYT.

Bzaummoe pacnonosicenue 08yx npsamulx Ha NIOCKOCMU, NAPallesibHble NPpsSMble,
nepneHouKkyisphvie npsmvle. VIaMepeHUE pacCTOSIHHM: MEXIY JBYMsI TOYKaMH, OT
TOYKH J0 MIPSIMOIA; JITTMHA MapIIpyTa Ha KBaJIpaTHON CETKeE.

M3MepeHre W TOCTPOCHHE YIJIOB C TIIOMOIIBIO TPAaHCIOPTHpA. Buisl
TPEYTOJIHLHUKOB: OCTPOYTOJIBHBIH, IPSIMOYTOJIBHEIH, TYIOYTOJIbHBIN;
paBHOOCIPEHHBIH, PaBHOCTOPOHHHIA. YeThIpEéXyrobHUK, PUMEPBI
YeTBIPEXYTOJbHUKOB. [IpSAMOYTOJbHUK, KBaJapaT: MCIOIL30BAaHUE CBOHCTB CTOpPOH,
VTJIOB, TUArOHAIICH. M300padicenue ceomempuieckux gpueyp Ha HelTuHOBAHHOU Oymaze
C UCNONL30BAHUEM YUPKYJIA, JUHEUKU, YeoabHUKa, mpauncnopmupa. Tloctpoenus Ha
KJIeT4yaTon Oymare.

[Tepumerp MHOTOYTONBLHUKA. [IOHATHE IIOMAAH GUTYPBI; CIUHUIIBI U3MEPCHHS
wiomaay. [TpubamkéHHOE U3MEpEeHHE TUIOIAIU (HUTYpP, B TOM YMCIIC Ha KBaJPAaTHOM
ceTke. [Ipubaudicénnoe usmepeHnue OUHbL OKPYICHOCU, NA0UA0U KpYed.

Cummempusi: YeHmpaivbHas, ocesas u 3epkaivhas cummempuu. Ilocmpoenue
CUMMEMPUYUHBLX PUYD.

Haeznsaonvie npedcmasnenus o npocmpancmeeHHbiX Queypax: napaiieienuneo,
KyO, npusma, nupamudda, KOHYC, UYUIUHOp, wap u cepa. Hzobpadsxicenue
npocmpancmeenHvlx gueyp. llpumepvt pazeépmox MHO20CPAHHUKO8, YUIUHOPA U
konyca. Cozdanue mooenell NpoCmMpancmeeHHvlx ¢ueyp (u3 oymacu, nposooxu,
nAACMUIUHA U Op.).

Ilonamue o6wvéma, eounuyvl uzmeperus oowvéma. OOBEM NPAMOY20NbHO2O
napannenenuneoa, Kyoa.
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I[TPUMEPHA PABOYAS ITPOIPAMMA YUYEBHOI'O KYPCA «AJII'EBPA». 7—
9 KJIIACCBHI

Henaun n3yyeHusi yaeOHOro Kypca

AnreOpa sBISE€TCS OJHMM M3 OMNOPHBIX KYpPCOB OCHOBHOM IIIKOJIBI: OHA
o0OecrieynBaeT M3y4y€HUE JPYruX NHUCIMIUIMH, KaK €CTeCTBEHHOHAY4YHOIO, TaK H
T'YMaHUTAPHOTO IIUKJIOB, €€ OCBOCHUE HEOOXOIUMO JIJIs POJAODKEHUS 00pa30BaHus U
B IOBCEIHEBHOW >XM3HU. Pa3zBuTHe y 0OydaromMXCid HAyYHBIX MPEJACTaBICHUN O
IPOUCXOKIECHUN
U CYIIHOCTH aJireOpanyecKux aOCTpaKIui, Croco0e OTpaKeHUs MaTeMaTHYECKON
HayKOW SIBJICHHMM W MPOLIECCOB B NPUPOJE U OOIIECTBE, POJIM MaTeMaTHYECKOIO
MOJICJTUPOBAHUS B HAYYHOM IO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO
Hay4YHOTO MHUPOBO33PEHUS U KAYECTB MBIIUICHUS, HEOOXOIUMBIX JJIS aJanTaliy B
coBpeMeHHOM Iu(poBoM oOmiecTBe. M3yueHue anreOpbl €CTECTBEHHBIM 00pa3oM
obecrieuynMBaeT  pa3BUTHE  yMeHUs  HaOmomaTh,  CpaBHUBATh,  HAXOIUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHMUS, CIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JCHCTBUS W BBIBOJbI, (POPMYIUPOBATH
yrBepkaeHud. OcBoeHue Kypca anreOpbl 00ecleuyrMBaeT pa3BUTHE JIOTUYECKOTO
MBIIUICHAS OOYy4YaloIMXCA: OHU HCHOJIB3YIOT JIAYKTUBHBIE U HHIYKTUBHBIC
paccykJieHus, OOOOIleHHEe U KOHKPETH3allhi0, a0CTparupoBaHUE U aHAJIOTHIO.
OOyuenue anrebpe mMpearnoyiaraeT 3HAYUTENIbHBIH O00BEM  CaMOCTOSITEILHOMN
NESTEIPHOCTH  OOYYAIOMIMXCS, TI03TOMY CaMOCTOSITENIbHOE pelieHue  3aaad
€CTECTBEHHBIM 00pa3oM SIBIICTCS peanu3anueld JAesTeIbHOCTHOTO IPUHIUIIA
o0yueHus.

B cTpykType mporpaMmbl yueOHOro Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHHUMAIOT COJEpKAaTeIbHO-METOANYECKUE JUHUM: «Yucna u
BBIYUCIICHUSY; «AJIre0pandyecKkue BhIpaXeHUs»; « Y paBHEHUSI U HEPABEHCTBAY;
«Dynkum». Kaxaas u3 3TUX coaepKaTeIbHO-METOIMYECKUX JIMHUNA PA3BUBACTCS HA
MPOTSDKEHUH TPEX JIET M3YYEHHs] Kypca, €CTECTBEHHBIM OOpa3oM MepervieTasich |
B3aUMOJICUCTBYS C APYTMMH €ro JUHUSAMU. B Xole n3yueHus Kypca o0ydaromumMes
MPUXOJNUTCS JIOTUUECKU pacCyX JaTh, HCMIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM 11€51ec000pa3HO BKIIOYHTH B MPOTpaMMy HEKOTOPHIE OCHOBBI
JIOTHKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3/iesibl MAaTEMAaTUUECKOTO 00pa30BaHUs U
CIIOCOOCTBYIOIIUE  OBJQJCHUI0O  OOYYalOIUMHMCS  OCHOB  YHHMBEPCAJIbLHOIO
MaTeMaTUYECKOTO si3bIka. TakuM 00pa3oM, MOKHO yTBEPKAaTh, UTO COACPKATECIIHLHOM
U CTPYKTYPHOM OCOOEHHOCTBIO Kypca «AnreOpa» SIBISIETCS €ro WHTETPUPOBAHHBIN
XapakTep.

Conepxanune JnuHUM «Yucna W BBIUMCICHUS» CIYXKUT OCHOBOWM  JJist
JMadbHEUIIero M3y4eHUs MaTeMaTUKH, CIHOCOOCTBYET PAa3BUTHIO Yy OOyYaromuxcs
JIOTUYECKOTO MBINIJICHUS, (POPMUPOBAHUIO YMEHHS TOJIH30BATHCA AITOPUTMAMH, a
TaK)Ke MPHOOPETCHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX VISl MOBCEIHEBHOU
KU3HU. Pa3BUTHE MOHATHS O YKMCJIE B OCHOBHOM IIKOJIE CBSI3aHO C PAlIMOHAIBHBIMU U
HUppAIMOHATFHBIMU YUCIaMHU, (POPMUPOBAHUEM MPEJCTABICHUN O JIEHUCTBUTEIHHOM
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yuciie. 3aBepIilieHre OCBOCHUS YMCIOBOM JINHUUA OTHECEHO K CTaplIeMy 3BEHY OOIIEro
o0Opa3oBaHus.

CopeprkaHue IBYX alreOpandecKuX JIMHAHA — « Are0pandecKue BIPaKEHU» U
«YpaBHEHUSI UM HEPaBEHCTBA» CHOCOOCTBYeT (OPMUPOBAHUIO Yy OOYUYAOLIUXCS
MaTe€MaTUYeCKOro anmnapara, HEOOXOAUMOro I pelIeHus 3aJad MaTeMaTHKH,
CMEXKHBIX IPEAMETOB U NPAKTUKO-OPUEHTHPOBAHHBIX 3a7a4. B OCHOBHOM MIKOJIE
y4eOHBI MaTepuayn TPYIIUPYETCsS BOKPYT paIllMOHATIBHBIX BbIpaKeHUIl. AnreOpa
JEMOHCTPUPYET 3HAUCHUE MAaTEMATHUKU KakK SI3bIKa JIJISI IOCTPOEHUSI MAaTEMaTUYECKUX
MojieNiel, OMMCaHusl MPOIIECCOB M SIBIICHUU peajabHOro Mupa. B 3agaun oOyudeHus
anredpe BXOIAT TaKXke JajbHEHIIee pa3BUTHE AITOPUTMHUUYECKOTO MBIIIICHUS,
HE0OXOIUMOI0, B YaCTHOCTH, HJii OCBOEHHUs Kypca HMHGOPMATHKH, U OBJIAJCHUE
HaBbIKaMHU JIEYKTUBHBIX paccykaeHuil. [IpeodpazoBanue CMMBOIBHBIX ()OPM BHOCUT
CBOM crnenu@uueckuil BKIaJ B pa3BUTHE BOOOpPaXKEHUs, CIIOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanue (QyHKIIMOHATBHO-TPA(UUYECKOW JIMHUM HAIEJICHO Ha MOJy4YeHUE
IIKOJIbHUKaMH 3HaHUA O (PYHKIMSIX KaK Ba)KHEWIIEH MaTeMaTH4eCKOW MOJAeNu s
OMMCAHUS U UCCIENOBAHMS Pa3HO-00pa3HbIX MPOLIECCOB W SIBJICHUN B MPUPOJE U
oOuiectBe. M3yueHue 3TOoro marepuana CrocoOCTBYET Pa3BUTHIO y OOy4YarOLIUXCS
YMEHUS UCIIOJIB30BaTh PA3JIMYHbIC BBIPA3UTEIBHBIE CPEACTBA S3bIKA MATEMATUKH —
CJIIOBECHBIEC, CHUMBOJMYECKHE, TIpaduueckue, BHOCUT BKIad B (POpPMHUpPOBAHUE
IIPEACTABICHUM O POJIM MATEMATHUKHU B Pa3BUTUU LWBUIM3ALMH U KYJIbTYpPHI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CormacHo yuyeOHOMY TulaHy B /-9 Kiaccax wu3ydaercss Y4YeOHbBIH Kypc
«AnreOpa», KOTOPBIM BKIIOYAET CIEAYIOIIME OCHOBHBIC pAa3/eNbl COJNEPIKaHUSA:
«Uucna u  BBIUKCICHUS», «ANTEOpanyecKue BBIPAXKEHUS», «YPAaBHEHHS W
HEpaBEHCTBA», « DYHKIIHI.

VYueOHbIN MJIaH HAa W3ydyeHUe anredpbl B 7-9 Kiaccax OTBOJIUT HE MeHee 3
y4eOHBIX YacCOB B HEJEII0 B TEUCHHUE KaXKIOTO roma oOydeHHs, BCErO 3a TpU Toja
oOyuenusi — He MeHee 306 y4eOHBIX 4acoB.

Conepxanue yueOHOro Kypca (1mo roaam o0y4eHmust)

7 KIIACC

Yucna u eviuucnenusn

PanuonanbHbie yucia

Jpo6u OOBIKHOBEHHbIE M JI€CSATHYHBIE, TEPEX0J OT OAHOW (POPMBI 3amKcCH
npobeit k gpyroi. IloHsTue palMoOHAIBLHOTO YKCIA, 3alluCh, CpPaBHEHMUE,
YOOpSAOYMBAaHUE  pAlMOHAJbHBIX  uucel.  Apudmernyeckue  ACUCTBUS €
palMOHAIIBHBIMUA YHMClaMu. Pemenue 3amad U3 peaqbHOW NPAKTHKMA HA 4YacTH, Ha
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JpOOH.

CrerneHb C HaTypalbHBIM IIOKa3aTelieM: ONpelesieHue, MnpeodpazoBaHue
BBIPKEHUI Ha OCHOBE OMPEEIICHNUS, 3aITUCh OOJBIITNX YHUCE.

[Ipo1ieHThl, 3aMKuch NPOLEHTOB B BUAE APOOH U ApOOU B BUJE NMPOLEHTOB. Tpu
OCHOBHBIE 33/1a4d HA MPOLEHTHI, PELICHHE 3aa4 U3 PEaIbHON NPAKTUKHU.

[IpuMeHEHE  TNPU3HAKOB  JACIUMOCTH, Pa3JIOKEHUE HAa  MHOXKUTEIU
HaTypaJIbHBIX YUCET.

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

Anzebpauueckue gviparicenus

[IepeMeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAKECHUS C MEpeMeHHOW. JlomycTumblie
3Ha4YEeHUsl NepeMeHHbIX. [IpencraBiieHre 3aBUCUMOCTH MEXKIy BEIMYMHAMH B BHUJIE
(dbopMyiibl. Berurcnenus no popmynam.

[TpeoOpa3oBanne OYKBEHHBIX BbIPAKEHUH, TOXK/IECTBEHHO PABHBIE BHIPAKEHUS,
npaBuia NnpeoOpa3oBaHUsl CyMM W MPOU3BEICHMI, NMpaBUja PACKPBITHUS CKOOOK U
MPUBEJEHUS IOJI0OHBIX CIIaraeMbIX.

CBoliCTBa CTENEHU C HATYpPaJIbHBIM ITI0KA3ATEIEM.

OpHowiensl 1 MHOrowieHbl. CrteneHb MHOroudseHa. Cio)KeHue, BBIYMTAHME,
YMHOKEHHE MHOTO4JIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOXKEHUS: KBAAPAT CYMMBI U
KBazpaT pasHocTH. PopMyna pa3HOCTH KBaapaTOB. Pa3iokeHne MHOIO4YJIECHOB Ha
MHOKHUTEIIH.

Ypaenenusa

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

JIuHeliHOE ypaBHEHME C OJHOM IIEPEMEHHOM, YMCIO KOPHEW JHMHEHHOIO
YpPaBHEHMS, PEIICHUE JIUHENHBIX ypaBHEHN. COCTaBIEHNE YPAaBHEHUH IO YCIIOBHIO
3a1aun. Pemenne TekCTOBBIX 3a/1a4 ¢ MOMOIIBI0 YPABHEHUM.

Jluneiinoe ypasnenue ¢ 08yms nepemennbimu u e2o 2pagux’. CucreMa IByX
JVHEWHBIX YpPaBHEHHWW C JBYMsI IEpPEMEHHBIMU. PelleHue cucrteM ypaBHEHHM
coco0OM TOJICTaHOBKH. [IprMepshl peleHrs TEKCTOBBIX 33/1ad C MOMOILIBIO CUCTEM
YpaBHEHUM.

Koopounamot u ecpagpuxu. @ynkuyuu

Koopaunara Touku Ha npsMoi. UucnoBele MpoMEKyTKH. PaccTosHre MeExIy
JBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGcuucca v opAMHaTa TOUYKH
Ha KOOpJWHATHOM TuiockocTu. [Ipumeps rpadukoB, 3agaHHbix Ghopmynamu. UteHue
rpauKOB peaJbHbIX 3aBUCUMOCTEH.

[Tonsitue pynkum. ['paduk Gynkimmu. CoiictBa dhynkiwmii. Jluneiinas GyHKIwus,
e€ rpaduk. 'paduk pyukimu y = KX + b. Ipaguueckoe pewrenue nunetinvix ypasnenui
U cucmem JUHEUHbIX YPAGHEHULI.

2 3,H€CI) " fajaee KypCuBoM 0003HaYEHBI TEMbI, U3YUCHHC KOTOPLIX IPOBOAUTCSA B O3BHAKOMUTCJIILHOM ILIAHE. Heuaror
CaMOCTOATECJIbHO OIPCALCIIACT 00BeEM n3ydaceMoro mMarepuaJia.
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8 KJIACC

Yucna u eviuucnenusn

KBagpatHbeiii KopeHb u3 uyucina. [louamue 06 uppayuoHarbHOM Uuce.
Hecamuunvie npubnudicenus uppayuoHanvHuix yucen. CBoMCTBa apu(METHUECKUX
KBaJIpaTHBIX KOPHEW M X MPUMEHEHHE K MpeoOpa30BaHUIO YMCIOBBIX BRIPAKCHUN U
BBIYMCIICHUSAM. /[eticmeumenbHble Yucia.

CremneHb ¢ 1eIbIM MMOKa3aTeNneM U €€ cBoricTBa. CTaHapTHAsS 3alKMCh YNCTA.

Anzebpauueckue gviparicenus

KBagpaTHbIil TpEXUIEH; pa30KeHUE KBAAPATHOTO TPEXUIEHA HA MHOKHUTEIH.

Anrebpandeckast 1po0b. OCHOBHOE CBOMCTBO alreOpanvyeckoi IpoOu.
CnoxxeHue, BBIYMTAHUE, YMHOXKEHHUE, JCJIIeHHE ainreOpandyeckux  ApooOeil.
PanmonanbHble BEIpaKEHUS U UX IPEOOpa30BaHUE.

Ypasnenus u nepasencmea

KBaapatHoe ypaBHeHHe, popMylia KOpHEH KBaJpaTHOIO ypaBHEHUs. 1eopema
Buema. Pemenne ypaBHeHHM, CBOIAIINXCA K TMHEWHBIM U KBaaApaTHbIM. [IpocTenmme
IpOOHO-pallMOHAIbHBIE YPABHEHHUS.

I'paguueckas unmepnpemayus ypagnenuii ¢ 08yMs NEPEMEHHbIMU U CUCTEM
JIUHEUHbIX YPABHeHUll ¢ 08yMs nepemeHuvimu. lIpUMepbl pelieHuss CHUCTEM
HEJIMHEWHBIX YPABHEHHU C IBYMS IEPEMEHHBIMMU.

Peliennie TEKCTOBBIX 3aj1a4 alreOpanyeckuM CIiocoOOM.

HucioBele HEPABEHCTBA U UMX CBOMCTBA. HepaBEHCTBO C OJHOW IEPEMEHHOM.
PaBHOCUNIBHOCTE HepaBeHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTteMbl TMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

Dynkyuu

[Tonsitue Pynkiuu. O61acTh ONpEIETCHUS 1 MHOXKECTBO 3HAUCHUN (YHKIIUU.
Cnioco0Obl 3aanus QyHKLIHM.

I'padux dbynkuuu. Urenue cBoilcTB pyHKUMU 1o €€ rpaduky. [Ipumepsl
rpa@uKoB (YHKIHA, OTPAXKAOIIUX pPeaJbHbIE MPOIIECCHI.

@OyHKIMM, ONMCHIBAIOLUIME TMPSAMYI0 M OOpaTHYI MPONOPIHOHATIbHbIE

3aBUCHMOCTH, uX rpaduku. OyHkmuuy = X,y = X,y = VX ¥ = f;. I'paguueckoe

peuleHue ypasHe Uil u cucmem ypagHeHui.

9 KJIACC

Yucna u evivucienusn

JlecTBUTEIbHBIE YHCJIA

PannonanpHbIC YUCHA, UPPAUUOHATbHBIE HUCAA, KOHEUHble U OecKoHeuHble
oecsamuuHvle Opodu. Muodcecmso OelcmeumenbHblX Yucesl, 0elucmeumesibHvlie YUcid
Kak beckoHeunble decamuynvie Opoobu. B3aumno 00HO3HAUHOE COOMBEMCMBUE MENCOY
MHOACECMBOM OCUCMBUMETbHBIX YUCET U KOOPOUHAMHOU NPSIMOILL.

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

N3mepeHnusi, NpuOIHKeHUSA, OLIEHKHN
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Pa3mepbl OOBEKTOB OKPY’XKAIOIIETO MHpPA, AJIUTEIBHOCTh MPOLIECCOB B
OKPY’KAIOLIEM MHpE.

[Tpubnmxk€HHOEe 3HAUYECHWE BEIMYMHBI, TOYHOCTH MpHOIKeHusa. OKpyrieHue
yucen. [Ipuknaka u oneHka pe3ysbTaTOB BEIYUCICHUM.

Ypasnenusa u nepasencmea

YpaBHeHus ¢ OTHOM NepeMEeHHOM

JInneriHoe ypaBHeHuE. Pellienrue ypaBHEHUM, CBOAAIINXCS K TUHEHHBIM.

KBagpatHoe ypaBHeHue. PenieHne ypaBHEHHM, CBOIAIIMXCSA K KBAJPATHBIM.
bukBanpatHoe ypaBHeHUE. [Ipumepsvl peuieHus ypasHeHul mpemvel U 4emeepmou
cmenemeu pasiodHCeHuem Ha MHONCUMETU.

Pemmenne npoOHO-palinOHATBHBIX YPAaBHEHUH.

Pelienne TeKCTOBBIX 3a/1a4 aareOpandeckuM METOIO0M.

Cucrembl ypaBHeHH I

VYpaBHeHUE C NIByMs INEpeMEHHbIMU U ero rpaduk. PemieHue cucrteM AByX
JMHEWHBIX YPAaBHEHUM C IBYMs IEpEMEHHBIMHU. PelieHue cucremM IByX ypaBHEHUU,
OIHO W3 KOTOpBIX JIMHEHHOE, a JApyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHHUM C IBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aJireOpaniyeckKuM CIIOCOOOM.

HepaBencrBa

HucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne JNHMHEMHBIX HEPABEHCTB C OOHOM NepeMeHHOU. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OAHOW mepeMeHHOW. KBanpaTHble HepaBeHCTBa.
['paduueckas uHTEprnperanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYyMs
IIEPEMEHHBIMM.

Dynkyuu

KBagparuunas dbynkums, e€ rpaduk u cBoiictsa. [lapabona, koopauHaThl
BEPUIMHBI 1apadoJIbl, OCh CAMMETPHUH MapadoJIbI.

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

X

Yucnoewvie nocnedosamenbHocmu

Omnpenesnenue ¥ criocoObl 3aJaHUS YUCIOBBIX MOCIEA0BATEIbHOCTEH

[loHATHE 4YHKCIIOBOM TOCIENOBATENBHOCTH. 3aJaHUE MOCIEA0BATEIbHOCTH
peKyppeHTHO# hopmyIioi u popmyIoit N-ro YeHa.

ApudmMeTndeckasi ¥ reoMeTpUUYECKas IPOrPecCUu

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

Hzobpadxcenue unenos apugmemuueckou u 2eoMempuieckol npozpeccuil
MOYKAMU HA KOOPOUHAMHOU NIOCKOCMU. JIUHElHbIl U IKCNOHEHYUANbHbIU DOCH.
Croorcrvle npoyenmui.
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I[TPUMEPHA PAGOYA ITPOTPAMMA YUEBHOI'O KYPCA «'EOMETPUS».
7-9 KIIACCBI

Henaun n3yyeHusi yaeOHOro Kypca

O6mue uenu uzydenus yueoHoro kypca «I'eomerpusi» npeactasiensl B [IOOI1
OOQO. Onu 3akimoyaroTCsA, MPEXKIE BCErO0 B TOM, YTO HA YpPOKaxX TIeOMETpUU
oOydJaromuiicss y4uTCcs MPOBOJUTH JIOKA3aTENbHBIE PACCYKIECHHS, CTPOUTH
JOTUYECKNE YMO3aKIIOYEHUsA, JOKa3blBaTh HMCTUHHBIE YTBEPKICHHS WU CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, IIPOBOJHUTH PACCYKJIECHHUS «OT MPOTHUBHOIO», OTINYATh
CBOMCTBa OT MPU3HAKOB, (POPMYJIHMpPOBaTH OOpaTHbIC YyTBEpKIeHUs. B oOyuenuun
YMEHHUIO PpACCYX JaThb COCTOUT BA)XXHOE BOCIHTATEIBHOE 3HAYECHHUE H3YyUYCHHUS
reOMETPHUH, IPUCYIIEE UMEHHO OTEYECTBEHHON MaTEMaTUUECKOM MIKOJIE.

BTopoii 1enp0 H3ydeHUs TEOMETPUM SIBJISIETCS HCIIOJBb30BAHUE €€ Kak
MHCTPYMEHTA MPU PEUICHUM KaK MaTEMaTHYE€CKHX, TaK M MPAKTUYECKUX 3ajad,
BCTPEYAIOUIUXCS B PEATbHOM )KU3HU. DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHAS
JUHUS B M3YYEHUM TE€OMETpUU B MIKoJe. I 3TOro y4MTeNl0 pEeKOMEHAYEeTCs
noaOUpaTh 3aJayd MPAKTHYECKOro XapakTepa JJisi pacCMaTpUBAEMBIX TEM, YUUTh
00y4Jaronuxcsi CTPOUTh MaTEMaTUYECKUE MOJIEIH PEalbHbIX KU3HEHHBIX CUTYAIIH,
MPOBOAUTH BBIYUCIEHUS M OLIEHUBATh AaJIEKBATHOCTh IOJIYYEHHOI'O pe3yJbTara.
KpaitHe BaxXHO mNOMYEPKMBATH CBSI3M TEOMETPUHM C JPYTHUMHU [PEIMETAMH,
MOTHUBUPOBATh HUCIOJIb30BaTh OMPEIEICHUS TE€OMETPUUYECKUX (UTYp U TOHSTHUH,
JIEMOHCTPUPOBATH MPUMEHEHUE TIOJyUCHHBIX YMEHUHN B (PU3UKE U TEXHUKE. DTH CBSI3U
HauOoJee ipKo BUAHBI B TeMax «BekTtops», « T[pUroHOMETprUYeCcKue COOTHOIIICHUSY,
«Meton koopauHat» u «Teopema ITudaropay.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo ywebHOMYy IUIaHy B /-9 Kiaccax u3ydaercs Y4YeOHBIH Kypce
«['eomeTpus», KOTOPBIA BKIIIOYAET CIEAYIOUIME OCHOBHBIC pa3leibl COJEpIKaHUS:
«I"eomeTrpuueckue pUrypsl 1 ux CBOMCTBaY, «/3MepeHne reoMeTpUIECKUX BETUIUHY,
a Takke «JlekapToBbl -KOOpAWHATHI Ha TUIOCKOCTH», «BekTopwr», «/IBrxkeHUs
miockocti» U «IIpeobpazoBaHust o100M.

VY4eOHbIil TIaH npegycMaTpUBaeT U3yuYeHUE TeOMETPUU Ha 0a30BOM YpOBHE,
UCXO/s U3 HEe MeHee 68 yueOHbIX 4acoB B y4ueOHOM r'OJy, BCETO 3a TPH rojia 00yyeHus
— He meHee 204 yacos.

Conep:xkanue y4eOHOro kypca (1mo rogam o0y4eHus)

7 KIIACC

HavanbHpie nmonstus reomerpuun. Touka, npsiMas, OTPE3OK, JIyd. YToJ. Buasbl
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yriaoB. BeprukanbHble U CMexHBIE YIubl. buccexkrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapaynensHoCTh U NEPIEHANKYIIPHOCTD IPSIMBIX.

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

OcHogHble nNoOCmpoeHUsi ¢ NOMOWBIO YUPKYIA U TUHEUKU.

TpeyronsHuk. BeicoTa, Mequana, Ouccekrpuca, ux cBoiicTBa. PaBHOOe peHHBIN
Y PaBHOCTOPOHHUM TPEYTOJIbHUKHU. HepaBeHCTBO TpeyrojIbHUKA.

CBoiicTBa U MpPU3HAKHU PaBHOOEIPEHHOTO TpeyroiabHuka. [Ipu3naku paBeHcTBa
TPEYTOJIbHUKOB.

CBolicTBa M NPU3HAKH MApPaJUIEIBHBIX NpAMBIX. CyMMa yIiIOB TPEyroJIbHHUKA.
Breninue yriel TpeyroyibHUKA.

[IpssmMoyrosibHbId ~ TpeyronbHUK. CBONCTBO MEOUAHbl  NPSIMOYTOJBHOTO
TPEYTOJIbHUKA, IPOBEAECHHON K TUIOTEHY3€e. [Ipu3Haku paBeHCTBa MPSAMOYIOJIBHBIX
TPEYTOJIBHUKOB. IIpsIMOYTONIBHBIN TPEyroNbHUK ¢ yrioMm B 30°.

HepaBeHCTBa B TEOMETPUU: HEPABEeHCME0 mpey20abHUKA, HEPABEHCTBO O JUIMHE
JOMaHOH, TeopemMa o OonblieM yriae U OoJbLIE CTOPOHE TPEYroJbHUKA.
IleprieHIUKYIISp ¥ HAKIIOHHAS.

l'eomempuueckoe mecmo mouex. buccektpuca yria © CEpeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUYEK.

OKpyHOCTb U KpPYT, XOpJa U JUaMETp, NX CBOKMCTBA. B3auMHOE pacronoxeHue
OKpPY’KHOCTH M mpsMou. KacarenpHas M cekymas K OKpYXKHOCTHU. OKpyKHOCTD,
BIIMCaHHAas B yroJy. BrimcanHas u onMcaHHasi OKPYKHOCTH TPEYTOJIbHHKA.

8 KJIACC

YeroeipéxyronpHuku. [lapauienorpaMM, €ero npu3Haku U CBOMCTBA. YacTHbIe
cllyyad TapajuiesiorpaMMoB (TIPSMOYTOJIBHUK, pOMO, KBaapar), MX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKasg Tpamnenusi, €€ CBOHCTBA M MPU3HAKHU.
[IpsimoyronbHas Tpanenus.

Memoo yosoenus meouanwl. llenmpanvras cummempust.

Teopema Daneca u meopema o nponopyuoHaivHvlx ompeskax. CpeHUE JINHAN
TPEYTOJbHUKA U Tpaneuuu. [lenmp macc mpey2oabHuxa.

Ilooobue mpeyeonvrukos, koappuyuenm noooodus. Ilpusnaxu noooodus
mpey2onbHuxkos. llpuMeHeHmne moao0us Mpu peieHuy TPaKTUISCKUX 3a1a4.

CpoiicTBa MIomanel reoMmerpuyeckux ¢uryp. DopMynbl i TIIOMIATU
TPEYroJIbHHUKA, Tapajienorpamma, pomba u Tpaneruu. OTHOIIEHWE TIIOMIAeH
MOoA00HBIX (UTYP.

Brruncnenue miuomanend TPeyrojJbHUKOB U MHOTOYTOJIBHUKOB HA KIJIETYaTOM
Oymare.

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

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

3
3,H€CI) " Jajiec€ KypCcuBoOM 0003HAYCHBI TEMBbI, U3YUCHHUC KOTOPBIX MPOBOAUTCA B O3BHAKOMUTCJIILHOM IUIAaHE. Hez[aror
CaMOCTOATCJIbHO OIPCACIIACT 00BeEM n3ydaceMoro mMarepuajia.
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OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHOMeTpudyeckue QyHKIMHU YTIIOB
B 30°, 45° u 60°.

BrucaHHble ¥ LIEHTPAJIbHBIC YTJIbI, YTOJI MEXKIY KacaTeIbHOU U XOPAOU. YTIIbI
MEXKJy XOpAaMyh U CEeKylMMH. BrucaHHbIE W ONUCAHHBIC YETHIPEXYTOJbHUKHU.
B3anMHoe pacronoxenue AByX OKpyx)HocTedl. Kacanme okpyxHocteid. OOrmme
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocunyc, TanreHc yrios ot 0° 1o 180°. OcHOBHOE TPUTOHOMETPHYECKOE
TOXAECTBO. POPMYIIbI IPUBEACHHUS.

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

IIpeobpaszosanue nooodus. [looobue coomeemcmeennvix 21eMeHmMO8.

Teopema o npoussedeHuy OMpe3K08 Xopo, meopemul 0 NPOU3BEOEHUU OMPE3KOE
CceKywux, meopema o Keaopame KacamebHOlL.

Bektop, gnuHa  (MOIyNb) — BEKTOpa,  COHAINpPABIEHHBIE  BEKTOPHI,
ITPOTUBOITIOJIOKHO HAINPABIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpaluy Haja  BeKTopamu. PaznokeHume BekTOopa IO JIBYM
HEKOJUIMHEApHbIM BekTopaM. KoopauHatel BektOopa. CKansipHOE IPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHHS IJIMH U YTJIOB.

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

[IpaBunbHBIE MHOTOYTOJIBHUKU. JlJIMHA OKPYKHOCTHU. ['panycHas u paauaHHas
Mepa yrJia, BRBIYMCIEHUE JUIMH IyT OKpYyKHOCTel. [Inomans kpyra, ceKkTopa, CEerMeHTa.

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

Heaun n3yyeHusi yaedOHOro Kypca

B coBpeMeHHOM LIU()POBOM MUpPE BEPOATHOCTD U CTATUCTUKA IPUOOPETAIOT BCE
OO0JIBIIIYI0 3HAYUMOCTD, KaK C TOUYKH 3PEHUS MPAKTHUECKUX MPHIOKEHUN, TaK M HX
ponu B oOpa3zoBaHuu. Kaxxaplil 4eI0BeK MOCTOSHHO MPUHUMAET PEUICHHS] Ha OCHOBE
UMEIOIIUXCA Y HETO JTAaHHBIX. A JIsi 000OCHOBAHHOTO MPUHATHUS PEIICHUS B YCIOBUAX
HEJOCTaTKa WM U30bITKa HH(OpMAaNUMM HEOOXOAMMO B TOM YHCIE XOPOIIO
c(hOpMUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUECKOE MbIIIIeHHE. IMEHHO mo3ToMy
OCTPO BCTaja HEOOXOAWMOCTh CPOPMHUPOBATH y OOYYAIOIIMUXCS, B TOM YHCIE
oOyuatomuxcst ¢ 3P, ¢yHKUIMOHAIBHYIO I'PaMOTHOCTh, BKJIIOYAIOIIYI0 B ceOs B
Ka4eCTBE HEOTHEMJIEMOM COCTABIIAIOIIEH YMEHHUE BOCIPUHHUMATh U KPUTHUYECKU
aHaJIM3UPOBATh MH(POPMALUIO, IPEJICTABICHHYIO B pa3IUYHbIX (Qopmax, MOHUMATb
BEPOSATHOCTHBIA XapakTep MHOIMX pEajbHBbIX IIPOLECCOB U  3aBUCHUMOCTEW,
IIPOU3BOANUTH MPOCTEHIINE BEPOATHOCTHBIE PACUYETHL. 3HAKOMCTBO C OCHOBHBIMHU
IpUHLIMIIAMU cOOpa, aHaJIM3a U MPEACTABICHUS TaHHBIX U3 Pa3In4HbIX chep KU3HU
oO1iecTBa U Tocy1apcTBa MpHOOIIAaeT 00yJyaroluXcs K 00ECTBEHHBIM HHTEPECaM.

B crpykrype nporpaMmbl yd4eOHOro Kypca «BeposiTHOCTb M CTaTHCTHKA»
OCHOBHOM IIKOJIBI BBIJIEJICHBI CIEIYIOIINE CONEPKATEIBHO-METOANYECKUE JINHNUU:
«IIpencraBneHune TaHHBIX U ONKUCATENbHAS CTATUCTUKAY; «BEpOATHOCTBY; « DIIEMEHTBI
KOMOMHATOpUKN»; «BBegenue B Teoputo rpadosy.

Conepxanue nunun «lIpeacraBieHne NaHHBIX M ONHCATENbHAS CTATUCTUKA»
CIIY>KUT OCHOBOM 711 (POPMUPOBAHUS HABBIKOB PaOOTHI ¢ MH(POpPMAIIMEH: OT YTCHUS U
MHTEpIIpeTaluu HH(OpMalMU, MpeACTaBICHHOW B TabiuLax, Ha auarpammax u
rpadgukax g0 cOopa, MNPEACTaBICHUS M aHajdu3a JaHHBIX C HCIOJIb30BAHUEM
CTaTUCTUYECKUX XapaKTEPUCTHK CPEJHUX U pacceuBaHus. Pabortas ¢ JaHHBIMH,
oOyuatomuecs: ¢ 3IIP yyarcst cunThiBaTh U MHTEPIPETUPOBATH JaHHbBIC, BbIIBUTaTh,
apryMEHTUPOBaTh M KPUTUKOBAThb IPOCTEUIINE TUIOTE3bl, PA3MBILUIATE HAaJ
(dakTopaMy, BBI3BIBAIOIIMMU HW3MEHUYMBOCTb, U OLEHUBAaTh MX BIMSHHE Ha
paccMaTpUBaeMbI€ BEJIMYMHBI U ITPOLIECCHI.

NHTYUTUBHOE NIPEACTABICHUE O CIIy4YalHOM H3MEHYMBOCTH, UCCIIEIOBAHUE
3aKOHOMEPHOCTEN U TEHJECHLIUM CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOU ISl U3YUYECHUS
Teopuu BeposiTHocTel. bomnbioe 3HaueHue st oOydarontuxcs ¢ 3I1P 31eck umeror
IIPAKTUYECKHUE 3aJaHUsA, B YACTHOCTHU OIIBITHI C KJIACCUYECKUMHU BEPOSATHOCTHBIMU
MOJEISIMH.

[TonsiTue BEpOSTHOCTM BBOJAUTCS Kak Mepa MpaBAONono0Us CIydyailHOro
coObrtus. [Ipu uzydenun kypca obyqaroruecs: ¢ 3I1P 3nakomsTcst ¢ mpoctedmmmMu
METOJAaMH  BBIYMCJIIEHHS BEPOATHOCTEM B  CIy4YalHBIX DJKCIIEPUMEHTaX C
PABHOBO3MOXHBIMU ~ JJIEMEHTAPHBIMU  MCXOJIaMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIIOIIMMU CTaBUTh M pelaTh Oojiee CIOXKHbIE 3amaud. B Kypc BXOIsT
Ha4qaJbHbIC MPEIACTABICHUS O CIy4alHBIX BEIMYMHAX M HUX  YHUCIOBBIX
XapaKTEPUCTHKAX.
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Taxxke B paMKax 3TOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYarOLIUXCS C
3[IP ¢ MHOXECTBaMHM W OCHOBHBIMH ONEpPAallMSIMM  HAJX MHOXXECTBaMH,
paccMaTpUBAaIOTCS NPUMEPHl INPUMEHEHUs JUIA PELIICHUS 3a7a4, a TaKkKe
MCIIOJIb30BaHUs B IPYTUX MaTeMaTHYECKUX Kypcax U y4eOHBIX IpeIMeTax.

MecTo y4eOHOro Kypca B yueOHOM IJIaHE

B 7-9 knmaccax m3ydaercs Kypc «BepOSTHOCT M CTAaTUCTHKA», B KOTOPBIU
BXomAT paszaenbl: «lIpencraBiieHWe JaHHBIX W ONHUCATEIbHAs CTATHCTHKAY,
«BeposatHocThY; «DMeMeHThl KOMOMHATOPUKINY; « BBeaeHue B Teopuio TpadoBy.

Ha u3ydeHne maHHOTO Kypca OTBOAMT 1 y4eOHBIH Yac B HEJCIIO B TCUCHHUC
KaxkJ10ro rojga ooydenus, Bcero 102 yueOHbIX Haca.

Copaepxanue yueOHOro Kypca (1mo rogam o0y4eHmust)

7 KIIACC

[IpencraBnenne MaHHBIX B BHJE TaOJHII, AUArpaMM, TpadukoB. 3amoaHCHHUE
Ta0JUIL, YTEHHUE U MIOCTPOCHUE TUArpaMMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenne rpadMKoB peaabHBIX IpoieccoB. V3BneueHne nHpopManuy U3 quarpamMmm H
Ta0JINII, UCTIOIH30BAHNE U MHTEPIPETAIINS JAHHBIX.

OnucarenpHas CTAaTUCTUKA: cpefaHee apuPpMETHUYECKOEe, MEIHWaHa, pa3Max,
HauOoJblllee W HaWMEHbIIee 3HA4YeHWS Ha0opa YHCIOBBIX MaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

Cryuwatinelii sKkcnepumenm (onvim) u ciyyatiHoe coovimue. Beposmnocms u
yacmoma. Ponb mManoseposmuulx u npakmuyecku 00CmMo8epHuIX COObIMULL 8 NPUPOOe
u 6 obwecmese. Monema u uepaibHas KOCMb 8 MEoPUll 6ePOIMHOCTel .

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

8 KJIACC

[IpencraBnenne qaHHBIX B BUJIE€ TAOJIUII, AUATPaMM, TpadUKoB.

MHOXeCTBO, JJIEMEHT MHOXECTBa, MOJMHOXecTBO. Omnepauuu  Haja
MHOKECTBaMU: 00bEIMHEHUE, MepeceueHue, nonoaHeHue. CBoMCTBa onepanuii Hajl
MHOKE€CTBAMU: MIEPEMECTUTENBHOE, COYETATENIbHOE, pacrpeaeauTeNbHOE,
BKITFOYeHUS. Mcrionp30Banne rpaduaeckoro npeacTaBiICeHUs] MHOXKECTB ISl ONTUCAHUS
peanbHBIX MPOLIECCOB U SIBJICHUM, ITPU PEIICHUU 33/1a4.

Uszmepenue pacceusanus oannwvix. [ucnepcusi u cmamoapmHoe OMKIOHEHUe

4
3,H€CI) " Jajie€ KypCcuBoOM O603Ha‘I€HLI TEMBbI, U3YUCHHUC KOTOPBIX MPOBOAUTCA B O3BHAKOMUTCJIILHOM IUIAaHE. Hez[aror
CaMOCTOATCJIbHO OIPCACIIACT O6T)€M n3ydaceMoro mMarepuaJia.
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YuUCI08b1X HAOOPOS. [uazpamma pacceusanus.

OnemeHTapHble CcOOBITUS  ciydaiiHoro ombita. ChydaiiHble  COOBITHS.
BepositHocT coObITHI. OTBITEI ¢ PABHOBO3MOXKHBIMHU JJIEMEHTAPHBIMHU COOBITHSIMH.
Crnyuaiinbiii BBIOOp. CBsI3b MEXy MAJIOBEPOSITHBIMU M MTPAKTUYECKHU JOCTOBEPHBIMU
COOBITUSIMU B TIPHPOJIC, OOIIECTBE U HAYKE.

Hepeso. Ceoticmea 0epesbes: eOUHCMBEHHOCb NYMU, CYUWECMBO8aHUe BUCAYEl
BEPUIUHDL, CB53b MEJHCOY UYUCTIOM SepuUH U duciom péodep. Ilpasuno ymHodcenus.
Pewenue 3a0au ¢ nomowwto epaghos.

Ilpomusononoscnvie coovimus. [uaepamma Oinepa. Obvedunenue u
nepeceuenue  coovimuti. Hecoemecmuvie — cobvimus.  Dopmyna — ClOHCEHUs.
gepossimHocmelu. Ycnosnaa eepoamuocmo. Ilpasuno ymnoowcenus. Heszasucumoie
coovimus. [Ipedcmasnenue sxcnepumenma 6 e8ude oepesa. Pewienue 3a0au Ha
HAXodicOeHue 6eposmHOCmell C HOMOWbI0 Oepeda CIYUAliHO20 OIKCNepuMeHmad,
ouazpamm Diinepa.

9 KVIACC

[IpeacraBieHue qJaHHBIX B BUJE TaOIUII, TUarpaMm, TpaduKoB, UHTEPIIPETALIIS
JTaHHBIX. UTeHUe U mocTpoeHue Tabaull, AuarpamMm, rpa)ukoB MO peaabHbIM JaHHBIM.

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

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

HcnbiTanue. Ycnex u Heygaya. Cepus ucnbITaHuid Ao niepBoro ycnexa. Cepust
ucneITanuii bepaymm. BeposTHOCTH COOBITHI B cepyu UCTIBITaHUN bepHyuim.

CnydailHasg BeIMYMHA W paclpelie]ieHne BEPOsITHOCTEN. MaremaTuieckoe
oxxuaanue u qucnepcus. [[pumMepbl MaTeMaTHYEeCKOTO 0KUIAHUS KaK TEOPETUUECKOTO
CpPEIHEr0 3HAYEHHUS BETMUYUHBI. MaTeMaTHYeCKOE OKUAAHUE U TUCTIEPCHUS] CITyHaHOMN
BEJIMYMHBI «YUCJIO YCTIEXOB B CEPUU UCTIBITAHUN bepHym».

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

IIpuMepHBbIe KOHTPOJILHO-U3MEPHUTEIbLHbIE MATEPHUAJIbI

[IpoBeneHNE OLEHKUM JOCTHKEHUW IJIAHUPYEMBIX pE3yJbTaTOB OCBOCHUS
y4eOHOTO MpeaMeTa NpPOBOJUTCS B OpMeE TEKYIIETo U PyOEKHOTO KOHTPOJIS B BUJIE:
KOHTPOJIbHBIE Pa0OThl, CaMOCTOSITEIbHBIE Pa0OThI, 3a4eThl, MaTEeMaTHYECKUE
JTUKTAHTHI, TPaKTUYECKHe paboOThl, MUCHMEHHBIH OTBET 1O WHIAWBUIYAIbHBIM
KapTOYKaM-3aJIaHUsIM, TECTUPOBAHHUE.

st o6yuatomuxcs ¢ 3[1P Bo3moxkHO m3MeHeHne (HOpPMYTUPOBKHU 3aJlaHui Ha
«TIOIIATOBYIOY, IANTAINIO TIPEIJIaraeMoro 00y4aroneMycsi TECTOBOTO (KOHTPOJIBHO-
OIICHOYHOT'0) MaTepuaia: HCIOJIb30BAHUE YCTHBIX M TMHCHBMEHHBIX HWHCTPYKIIHM,
YIPOIIEHUE JJTUHHBIX CIOKHBIX (POPMYTUPOBOK MHCTPYKIIMNA, PEIICHUE C OMOPOM Ha
anropuTM, oopasell, UCIoIb30BaHKE CIIPABOYHON MH(MOpMAIUK.
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MaremaTuka
S5 kJacc

Kontponbshas pabora Ne 1. Tema. Harypanbhbie uncia.

KontponbHas pabora Ne 2. Tema. JIeiicTBUs ¢ HATypaIbHBIMU YHUCIAMHU.

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

KontponbsHas padota Ne 4. Tema. YTibl 1 MHOTOYTOJIbHUKH.

KontponbsHas padbora Ne 5. Tema. [lenumoctsb uncen.

Kontponbnas pabota Ne 6. Tema. OObIKHOBEHHBIE TPOOH.

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

Kontponbhas padota Ne 8. Tema. YMHOKEHHE U eTIeHUE TPOOEH.

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

Kontponbshas padota Nel0. JleiicTBus ¢ AECITUUHBIMU APOOSMHU.

Koutponbshas paborta Ne 11. Tema. Mtoroast koHTpospHas paboTa.
6 kacc

KontponbsHas padora Nel. Tema. [lenmMocTh HaTypaJIbHBIX YUCEN.

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

Kountponbshas padora Ne3. Tema. Otnomenue. [Ipomnopiusi.

Kontponsnas padota Ned4. Tema. [IporieHT.

Kontponbhasa padora NeS5. Tema. YerbipexyroiabHuk. @opmysbl nepuMerpa u
TJIOLIAAN TPSIMOYTOJIBHUKA.

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

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

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

Kontponsnas pabGota Ne9. Tema. IlpsamoyrosibHasi cucremMa KOOpAWHAT.
Jlnarpammel.

Kontponbshas pabora Nel(. Tema. iToroBast KOHTpoJibHAs padoTa.

Auredpa
7 wJjacc
Kontponbnas pabora Nel. Tema. Apudmernueckue HAeUCTBUS  C
palMOHAIBHBIMU YUCIIAMH.
Kontponbshas padota Ne2. Tema. CteneHb ¢ HaTypalbHBIM MOKa3aTeJeM.
Kontponbshas pabora Ne3. Tema. bykBeHHbBIC BRIpaKCHHUSI.
Kontponbshas padora Ne4. Tema. MHOTOUJIEHBI.
Kontponbshas padota Ne5. Tema. @opMyIibl COKPAIIEHHOTO YMHOKEHHUSI.
Kontponbshas pabota Ne6. Tema. JInneitHoe ypaBHEHHUE C OHOM MEPEMEHHOM.
Kontponbnas padota Ne7. Tema. CucteMbl TUHEHHBIX YpaBHEHUIA.
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Kontponwnas padora Ne 8. Tema. Koopaunate! u rpadukm.
Kontponbshas padbora Ne 9. Tema. [lonsitue dynkuuu. Jluneitnas GpyHKuus.
Kontponbshasg padora Nel0. Tema. UTorosast koHTposibHas padoTa.
8 ki1acce
KontponbHasa padora Nel. Tema. KBagpatHbsiii kopeHb. ApupMeTHYECKHIA
KBaJpaTHbIN KOPEHb.
Koutponbhnas pabora No2. Tema. Cremenb ¢ 1eNbIM TOKa3aTeNEM.
CraHgapTHBIA BH]T YUCIIA.
Kontponsnas pabGora Ne3. Tema. AnreOpamueckas npo0b. CokparieHue
Ipooeit.
KontponbsHas padora Ned. Tema. JleiicTBus ¢ areOpanyecKuMu TpOOSIMH.
KontponbHas padora NeS. Tema. KBanpaTHble ypaBHEHUS.
Kontponbhas pabora Ne6. Tema. YpaBHEHUs, CBOASIIMECS K KBaJIPATHBIM.
TexkcToBble 3a7a41, CBOASAIIMECS K KBaJAPATHBIM.
Kontponbshas padora Ne7. Tema. Cuctembl ypaBHEHUM.
Kontponbshas padora Ne§. Tema. UnucaoBble HEpaBEHCTBA U UX CBOMCTBA.
Kontponbshas padora Ne9. Tema. CructeMbl HEPABEHCTB C OJIHOM MEPEMEHHOM.
Kontponbshas pabora Ne 10. Tema. @uknuu. yuciaoBbie GyHKIIUH.
KontposnbsHas padota Nel 1. Tema. iToroBas KOHTpoJibHas paboTa.
9 knacc
Kontponbshas padora Nel. Tema. Uncna u BEIYHCIICHUS.
KoutponbHas pabota Ne2. Tema. YpaBHeHUs ¢ OJTHON EPEMEHHOM.
Kontponbshas pabota Ne3. Tema. [IpoOHO-paiimoHaibHbIe ypAaBHEHHUS.
Kontponbshas pabora Ned. Tema. CucteMsl ypaBHEHUN € ABYMS TIEPEMEHHBIMH.
KonTponsHnas padora Ne5. Tema. JIuneiinple HepaBeHCTBA C OHOM IEPEMEHHOM.
Kontponbshas pabora Ne6. Tema. KBanpaTHbsie HepaBeHCTBA.
Kontponbshas padota Ne 7. Tema. KBanpatuunas ¢GyHKIIMS U €€ CBONCTBA.
Kontponsnas padota Ne 8. Tema. Apudmerndeckast mporpeccusi.
Kontponsnas padota Ne 9. ['eomeTpudeckasi mporpeccusi.
Kontponbshas padora Nel0. Tema. ToroBast KOHTpoJibHas padoTa.

I'eomerpusn
7 wJjacc

KontponsHas pabGora Nel. Tema. OCHOBHBIE TIeOMETPUYECKHE CBOWMCTBA

MPOCTEUIIUX PUTYD.
Kontponbshas padora Ne2. Tema. CMeXHbIE U BEPTUKAIbHBIC YTJIbI.
Kontponbshas padora Ne3. Tema. [Ipu3naku paBeHCTBa TPEyTrOIbHUKOB.
Kontponbshas padora Ned. Tema. PaBHOOEIpEeHHBIN TPEYTrONbHUK.
KontponbHas padota Ne5. Tema. [TapannensHbie npsiMbIe.
Kontponbsnas pabota Ne6. Tema. Cymma yriioB TpeyroJibHHKA.
Kontponsnas padora Ne 7. Tema. OkpyHOCTb U KpYT.
Kontponshas paborta Ne6. Tema. UToroBast KoHTpoIbHasi paboTa.

8 KkiIacce
Kontponbnas padora Nel. Tema. UeTbIpeXyroJIbHUKH.
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Kontponbsnas padota Ne2. Tema. Cpennsisi muaus TpeyroiabHuka. CpemHss
JIMHUS TPATICINH.
Kontponsnas padota Ne3. Tema. [Imonaas TpeyroyibHUKa, MapaiesorpaMmma.
KonTtponshas pabota Ned. Tema. [Lnomans mogo0HbIX (uryp.
Kontponbshas padota NeS5. Tema. Teopema IMTudaropa.
KonTtponbsHas padota Ne6. Tema. YTiabl B OKPY>KHOCTH.
KontponbsHasa padota Ne7. Tema. UToroBast KOHTpoJIbHas paboTa
9 knacc
Kontponbnas padota Nel. Tema. Perienne TpeyroibHUKOB.
Kontponbshas padota Ne2. Tema. [1nomanu TpeyroibHIKa, Y€THIPEXYTOIbHUKA.
KontponbHas pabora Ne3. Tema. BekTopsl.
Kontponbshas padota Ned4. Tema. JlekapToBbl KOOPJIMHATHI HA TIOCKOCTH.
Kontponbshas pabora Ne5. Tema. [IpaBuiibHble MHOTOYTOJIbHUKHY.
KontponbsHas padota Ne6. Tema. [Tnommaas kpyra u ero gactei.
Kontponbshas padota No7. Tema. UToroBast KOHTpoJibHasI padboTa.

BeposiTHOCTB U cTATHCTHKA
7 wJjacc

Kontponrnas padota Nel. Tema. [IpencraBieHue JaHHBIX.
KontponsHas padota Ne2. Tema. OnucaTtenbHas CTaTUCTHKA.
Kontponbshas pabora Ne 3. Tema. CriydaitHasi ”3BMEHUYHUBOCTb.
Kontponbshas pabora Ne 4. Tema. BeposTHOCTH M HacToTa CIy4ailHOTO

COOBITHSI.

8 kiacc
Kontponbshas padora Ne 1. Tema. MuoxecTBa.
KontponbsHas padora Ne2. Tema. BeposiTHOCTh ClTyd4aliHOTO COOBITHSI.
Kontponbshas pabora Ne 3. Tema. CnydaitHbie COOBITHS.

9 knace
Kontponbsnas padota Ne 1. Tema. DineMeHTb KOMOMHATOPUKH.
Kontponbshas pabora Ne 2. Tema. McnbiTanus.
Kontponbshas pabora Ne 3. Tema. CiyqaitHas BeTu4HHA.
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA YYHEBHOI'O ITPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIMA K OOYYEHHI0O MAaTeMAaTUKE M LieJICHANPaBICHHONW MO3HABATEILHON
JESITeIbHOCTH;

MOBBIICHUE yPOBHS CBOCH  KOMIIETGHTHOCTH  4Y€pe3  MPAKTUIECKYIO
TEeSTETHLHOCTD, TPEOYIOIIYI0 MaTEeMAaTHUECKUX 3HAHUW, B TOM YHCJIE YMEHHUE YUIUTHCS
y APYTHUX JIFOAEH;

CIIOCOOHOCTh OCO3HABATh CTPECCOBYIO CUTYAIIUIO, OBITh TOTOBBIM JI€HCTBOBATH
B OTCYTCTBUE FapaHTHI ycriexa;

crocoOHocTh oOydaromuxcs ¢ 3[IP k oco3HaHWIO CBOMX JACPUIUTOB U
MIPOSIBJIICHUE CTPEMJICHUS K UX MPEOO0JICHUIO;

CIIOCOOHOCTH K CAMOPA3BUTHIO, YMEHHE CTABUTh JIOCTUKUMBIC 11ETIH;

YMEHHUE pa3inyaTh y4yeOHBIE CUTYyallid, B KOTOPBIX MOKHO JIeCTBOBATH
CaMOCTOATENIbHO, W CHUTyallud, TJ€ CJEAyeT BOCIOJIb30BAThCS CIPABOYHOM
nH(pOpMaIMeH WK IPYTUMHU BCIIOMOTATEIILHBIMHU CPEJICTBAMH;

CIIOCOOHOCTH MTEPEHOCUTH MOJTyUYEHHBIE B X0/1¢ 00YUCHHsI 3HAHUS B aKTYAJIbHYIO
CUTYyalMIO (MPU PELICHUN KUTCHUCKUX 3a/1a4, TPEOYIOIUX MaTEMAaTHUYECKUX 3HAHUN);

CIIOCOOHOCTh OPHUEHTHPOBATHCS B TPEOOBAHUAX W TpaBUiIaX MPOBEACHUS
MIPOMEKYTOUHON ¥ UTOTOBOM aTTECTAIUH;
OBIIaJICHHE OCHOBaMHU (PMHAHCOBOM TPaAaMOTHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Osnadenue ynugepcanbHbIMu y4eOHbIMU NOZHACAMETbHOIMU OCIICHEUAMUL

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

BBISBJIATH AC(PUIUT AAHHBIX, HEOOXOAUMBIX JJI PELICHHs MMOCTABJICHHOM
3a]1a4y;

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

NPUMEHATh M TPEeoOpa3oBBIBATh 3HAKM W CHMBOJBI B XOJ€ pPEIICHUS
MaTeMaTHYECKHX 3a7ad;

yCTaHaBIMBATh UCKOMOE U IaHHOE MPU PEIICHUH MaTeMaTHIECKON 3a1auH;

MOHUMATh ¥ UHTEPIPETUPOBATH MHPOPMAIINIO PA3IUYHBIX BUIOB U (OpM
Mpe/ICTaBICHHUS,

WLTIOCTPUPOBATH pelaeMble 3a7aur rpaudecKuMu CXeMaMu;

3¢ (HEKTUBHO 3aMTOMUHATH ¥ CUCTEMATU3UPOBATH MH(OpPMAITHIO.

MOHUMATh U HCIOJIb30BaTh MaTEMaTHYECKHE CPEACTBA HATJISIIHOCTH (Tpaduk,
JAMarpaMMbl, TaOJUIBI, CXEMbl W Jp.) IS WUIOCTPAllUH, WHTEPIPETAINH,
aprymMeHTaIuu.
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Osnaoenue YHUBEPCAIbHBIMU yueoOHbIMU KOMMYHUKAMUGHHIMU
odelicmeuamu:

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

B3aMMO/ICHCTBOBATh U HAXOJIUTh 00IIHME CIIOCOOBI paboThI; paboTaTh B IpyIIIeE:
HaxOJIUTh OOIlee peIIeHHEe M paspeniath KOH(MIWKTHI Ha OCHOBE COIJIACOBaHUS
MO3UIIMHI M y4€Ta HHTEPECOB; CIyIIaTh NapTHEPA; GOPMYIUPOBATH, APIYMEHTHPOBATH
U OTCTauBaTh CBOE MHEHHE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(MIMKTOB IMPH HAIMYWW PA3HBIX TOYEK
3peHUs W pa3pemath KOH(IUKTBI Ha OCHOBE Y4ETa MHTEPECOB M TO3MIIMN BCEX
YYaCTHUKOB;

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

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

OIICHUBATh KAYECTBO CBOETO BKJIa/Ia B OOIIUI TPOIYKT.

Osniadenue yHuGepCcaIbHbIMU YUEOHBIMU PECYAAMUBHBIMU OCUCH GUAMU:

CTaBUTh 117, BBIOMpATh M CO3/IaBaTh AJTOPUTMBI JJIA PCIICHHUS YYCOHBIX
MaTeMaTHYECKUX MPOOIIeM;

IJIAHUPOBATh M OCYIIECTBIIATH JICATEILHOCTh, HAIPaBJICHHYIO Ha pelleHue
3a/1a4 UCCIIEIOBATENILCKOTO XapaKkTepa.

dbopmMynupoBaTh U yACPKHUBATH Yy4yeOHYIO 3a7ady, COCTaBISATH IUJIaH U
MOCJIeI0BaTEIbHOCTh JICHCTBUM;

OCYIIECTBIJISITh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOJIUMbIE KOPPEKTUBHI,

KOHTPOJIMPOBATH MPOLIECC U PE3yJIbTaT YU4eOHON MaTeMaTUUeCKON
NeATEIIbHOCTH;

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

CIMYaTh CHOCOO JACHCTBHS M €Tr0 Pe3ysbTaT C 3aJaHHBIM ATaJOHOM C IEIbIO
0oOHapyXeHUs OTKJIOHCHUH U OTIIMYUM OT ATaJOHA.

MPEABUICTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH MPH PCIICHUH y4eOHOM
3a/1a4H;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUT JOCTUTHYT TPeOyeMbIil pe3yibTaT
NEATEeIIbHOCTU, OMNpPEACNATh MO3UTHUBHBIE M3MEHEHUsI M HaIlpaBJeHUs, TpeOyroliue
nanbHeuen padoTsl;

PETYINPOBATH CITOCOO BBIPAKEHUS SMOITUH.

HPEAMETHBIE PE3YJIBTATBI

Pe3ynbpTaThl ocBOeHUs yueOHOro mpeaMera «MareMmatuka (BKJItouas anreopy,
Tr€OMETPHUI0, BEPOSATHOCTh M CTAaTUCTHUKY)», paclpeiesieHHbIEe MO0 rojaaM OOy4eHHs,
(bopMyIUPYIOTCS IO MPUHIUITY I00aBIEHHS HOBBIX PE3yJbTAaTOB OT r0/1a K TOAY, yiKe
Ha3BaHHbBIC B IIPEIBIIYIINX IOJax MO3ULMH, KaK IPABUIIO, TOCIOBHO HE IIOBTOPSIOTCS,
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HO YYHUTHIBAIOTCA (pe3yibTaTbl OYEPEJHOTO TroJia IO YMOJYAHUIO BKJIHOYAIOT
pe3yNbTaThl MPEABIYIINX JIET).

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

OcBoenue yyebHoro kypca «MartemaTuka» B 5—6 Kjlaccax OCHOBHOM IIKOJIbI
JIOJDKHO 00€CleYnBaTh JIOCTMIXKEHHUE CIEAYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB:

5 KJIACC

Yucna u éviuucnenus

OpueHTUPOBATHCS B MOHATHIX U OTIEPUPOBATH HA 6a30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMU C HATYPAJIbHBIMH YHCIIAMHU, OOBIKHOBEHHBIMH U JIECATUYHBIMH JPOOSIMHU.

CpaBHHBATH U YyIOPAI0YNBATH HATypaIbHbBIC YMCIA, CPABHUBATH B IPOCTEHIIINX
city4asix OObIKHOBEHHbIE IPOOH, IECATUYHBIE JPOOH.

CoOTHOCUTB TOUKY Ha KOOPAMHATHOU (YMCIIOBOI) IPSIMO C COOTBETCTBYIOILIUM
el YMCJIOM 1 N300paXkaTh HATypalbHbIC YHCIIa TOYKAMU Ha KOOPIMHATHOM (YUCIIOBOH)
MPSAMOM.

BeimonuaTh  apudmeTHdecKkue JEHCTBUS C HATypaldbHBIMM YHUCIAMHU, C
OOBIKHOBEHHBIMU JPOOSIMHU B MIPOCTEUIIINX CIIyHasiX.

BoITIOTHATE POBEPKY, MPUKUAKY PE3yIbTaTa BEIYMCICHUN.

OKpyrJITh HATypalbHbBIE YHCTIA.

Pewenue mexkcmosuwix 3a0au

Pemarb TekcTOBBIE 3alayM apUPMETHUYECKUM CIIOCOOOM U C IOMOIIBIO
OpraHM30BaHHOIO KOHEYHOIro Mepedopa BCEX BO3MOXKHBIX BapuUaHTOB (IpH
HEOOXOJIMMOCTH C HAMPABJISIONICH MTOMOIIBIO).

Pemate 3amauu, cojaepxaliye 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIUYHMHBIL:
CKOPOCTb, BpEMS, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOUMOCTH (IIPpU HEOOXOAUMOCTH C
MCIIOJIb30BAaHUEM CITPAaBOYHON MH(MOPMAIIUN).

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

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

W3Bnekate wuH(OpMaIuioo, MNpeACTaBICHHYIO B Ta0iuile, Ha CTOJIOYATOM
AuarpaMMe, HHTEPIPETHPOBATh MIPEICTABICHHbIE JaHHBIC, UCIIOJIb30BaTh JaHHBIC MPU
pEelIeHUH 3a/a4.

Haznaonaa zeomempus

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

[IpuBoauTh TpHUMEpPbl OOBEKTOB OKPYKAIOUIETO0 MHpa, UMEIMUX (opmy
M3YUYEHHBIX TEOMETPUUECKUX (QUTYD.

Hcrnonb3oBaTh TEPMUHOJIOTHIO, TP HEOOXOJIUMOCTH IO BU3YaJbHOM OTOpeE,
CBSI3aHHYIO C YIVIAMH: BEpIIHMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YIOJI, BEpIIHHA,
CTOPOHA, TUAroHajb; C OKPYKHOCTBIO: PaIUyC, TUAMETP, LIEHTP.

N300paxkath H3y4YeHHbIE TeOMETpUYECKHEe QUTypbl HA HEJIUMHOBAHHOW U
KJIETYaTOM Oymare ¢ MOMOIIBIO IUPKYJIS ¥ JIMHEHKH (MOCIIe COBMECTHOTO aHAIU3a).

HaxoauTh AJMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHUEM C MOMOIIbIO
JUHEWKHU, CTPOUTHh OTPE3KH 3a[aHHOW JJIMHBI, CTPOUTH OKPYKHOCTH 3aJaHHOIO
paauyca.

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

Beluncnare mepuMerp W IUIONMIA[b KBajpaTa, MNPSMOYTOJbHUKA, QUryp,
COCTAaBJICHHBIX M3 MPSIMOYTOJBHUKOB, B TOM 4HCIE (QUryp, H300paKEHHBIX Ha
KJIeTYaToi Oymare.

[Tonp30BaTbCA OCHOBHBIMM METPUYECKHUMHU E€AWHULIAMH HU3MEPEHUS JJIMHBI,
IO/ BBIPAXKATh OJTHU €AMHUIIBI BEIMYMHBI Yyepe3 Apyrue (mpu He0oOXO0AUMOCTHU C
OTOPO¥ Ha CIIPABOYHYIO HH(POPMAIIHIO).

Pacno3naBaTh napasuienenuesi, Kyo, UCIOIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA,
pedpo TpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHUS Napaljiesenunena, Kyoa.

Breruncnare 00bEM Ky0Oa, mapaiesnenurnena mo 3aJaHHbBIM H3MEpEeHUsiM (C
OTIOPON Ha AJITOPUTM Y4EOHBIX JIEUCTBHUI), TOJIb30BATHCS C€AUMHUIIAMH HU3MEPEHUS
00BEMa.

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

6 KJIACC

Yucna u éviuucnenus

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

CpaBHUBaATh M yHOPSAOYUBATH LI€JbIE YHMCIA, OOBIKHOBEHHBIE U JI€CATUYHbBIC
ApoOu, CpaBHUBATH YMCJIa OJTHOTO U Pa3HBIX 3HAKOB.

BrimonuaTe apudmeTnyeckre JeHCTBUS ¢ HATYPAJIbHBIMH U LEJIBIMHA YHCIAMH,
OOBIKHOBEHHBIMU U AECATUYHBIMU IPOOSMHU, MOJOKUTEIBHBIMA U OTPULIATEIILHBIMHU
YU CJIAMHU.

BpIuucisaTh 3Ha4EHUs YUCIIOBBIX BBIPAXKEHUM, BBIIIOJIHATH NIPUKUAKY U OLIEHKY
pe3yibTaTa BBIUYMCIEHUMN; BBIMOJHITh MPEeOOpa3oBaHUSI YHMCIOBBIX BBIPAXKEHUN Ha
OCHOBE CBOMCTB apu(hMETHUUECKUX JEHCTBUU.

COOTHOCUTH TOUKY HAa KOOPAUHATHOM MPSAMOM C COOTBETCTBYIOIIUM €U YNCIIOM
Y U300pakaTh YMCJIa TOUKAaMHU Ha KOOPAMHATHOM MPSAMOM, HAXOAUTH MOJYJIb YUCIIA.

COOTHOCHTH TOYKH B IPSIMOYI'OJIBHOM CHUCTEME KOOPAMHAT C KOOpAMHATaMH
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3TOM TOYKH.

OxpyrasTh LieNble 4YHCla W JAeCSITHYHbIe Apodu (mo oOpasily), HaXOAUTh
npUOIKEHUS YHCETT.

Yucnoewvie u OykeeHHbvle 8bIPANHCCHUA

OpueHTHPOBATHCS B MOHATHUSAX M ONIEPUPOBATH HA 0a30BOM YPOBHE TEPMUHAMU,
CBSI3aHHBIMH C 3aIMCHIO CTETICHH YKCJIa, HAXOIUTh KBaJpaT U Ky0 4ucia, BEIYUCISATD
3HAYCHUS MPOCTEHIINX YHCIIOBBIX BRIPAKCHUH, COJEPIKANINX CTCTICHH.

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

Tonv306amucsa macuimabom, COCTaBIATH MPOMOPLIUU U OTHOIICHUS.

Hcnonp3oBaTh OYKBBI 1JII 0003HAUCHUS YHCEN TIPH 3alHCH MaTeMaTHYECKHX
BBIDOKEHUM, HAXOAUTh 3HAYEHUSI OYKBEHHBIX  BBIPAKEHUN,  OCYIIECTBIISSA
HE0OXO0MMbIE TMOACTAHOBKM W MpeoOpa3oBaHus (C OMOpPOM Ha aJrOpUTM Y4EOHBIX
JEUCTBUM ).

HaxonuTh HeM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pewenue mexkcmoswix 3a0au

Pemiath MHOTOIIArOBBIE TEKCTOBBIE 3aJa4d apU(PMETHUECKUM CIIOCOOOM C
ONOPOM Ha BOIIPOCHBIN IJIaH.

Pematp npocTenime 3a/1a4H, CBSI3aHHBIC C OTHOIIICHUEM,
MPOTMOPIIMOHAILHOCTHIO BEJIMYMH, MPOIEHTAMU; peliaTh TPU OCHOBHBIC 3aJja4d Ha
JpOOU U TPOIICHTHI.

Pemate 3amauum, conep:kalive 3aBUCHUMOCTH, CBSI3bIBAIOIINE BEIIMYUHBI:
CKOPOCTb, BPEMsi, PACCTOSIHHE, 1IeHa, KOJTUYECTBO, CTOMMOCTb; TPOU3BOAUTEIILHOCTD,
BpeMs, 00bEMa pabOThI, UCTIOIBL3YS apuPMETUYECKUE EHCTBUSI, OIIEHKY, TPUKUIIKY;
MIOJIB30BATHCS SAUHUIIAMH U3MEPECHUS COOTBETCTBYIOITUX BEIIMUHH.

CocTaBnaTh OyKBEHHBIE BBIPAKEHUS 110 YCIOBHIO 33J]a4H ITOCJIE COBMECTHOTO
aHaIu3a.

N3Bnekats wH(OpMalMIO, MNPEACTABICHHYI0 B TaOJuWIlaX, Ha JHUHEWHOM,
CTOJIOYATONM WM KPYroBOW JuarpaMmax, HHTEPIPETUPOBATH IPEIACTABICHHBIE
JTAaHHBIC; UCTIOIH30BATh JJAHHBIC MPU PEIICHUU 3a/1a4.

[IpencraBnsath nHDOPMAITUIO C TTOMOIIBIO TAOJHII, JIMHEWHONW U CTOJIOYATON
JUarpaMm.

Haznaonan zeomempus

[IpuBoaMTh TpHUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpa, UMEIMUX (HopMmy
WU3YYCHHBIX TEOMETPHYECKMX IUIOCKMX W TIPOCTPAHCTBEHHBIX (QUTYP, TPHMEPHI
PaBHBIX U CHMMETPUYHBIX (DUTYP.

N300pakaTh ¢ MOMOIIIBIO ITUPKYJISL, TUHEHKH, TPAHCTIOPTHPA Ha HEJTMHOBAHHON
Y KJIETYaTOl Oymare u3y4eHHbIC TUIOCKHE TeOMEeTprudecKrue GUTYphI U KOHPUTYpAIUH,
CUMMETPUYHBIC (DUTYPHI.

NMeTrh mpenctaBieHUE O TEOMETPUYECKUX TOHITHSX: PAaBEHCTBO (UTYP,
CUMMETpPHSI, OCb CHMMETPHUH, IIEHTP CUMMETPUHU.

HaxonuTh BeTMYHUHBI YTJIOB U3MEPEHHUEM C IMOMOIIBIO TPAHCIIOPTHPA, CTPOUTH
VIJIbI 33JIaHHOM BEJIMYWHBI, TIOJIb30BAThCS MPU PEIICHUHU 3a1ad TpajayCHON Mepoit
YIJIOB; PAaclO3HABATh HA YEPTEKAX OCTPIN, IPAMOM, Pa3BEPHYTHIN U TYIIOU YIJIBI.
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BbraucnsaTe AMUHY JIOMaHOW, MEpUMETp MHOTOYTOJbHHKA, IOJh30BATHCS
SIMHULIAMH U3MEPEHWUsI ITTMHBI, BBIPAXKATh OJHHU SIUHUIIBI U3MEPEHUS JIITUHBI Yepes
IpyTHE.

Haxonutb, UCIONB3ysl 4epTEKHBIE MHCTPYMEHTBI, PACCTOSIHHS: MEXKIY ITBYMS
TOYKAMH, OT TOYKH JI0 TIPSIMOM, IJTMHY IIyTH Ha KBAJPATHOU CETKe.

Beraucnsate  mimomaab  (QUTYp, COCTAaBIEHHBIX W3  MPSMOYTOJHHHUKOB,
MCTIOJb30BaTh pa30MeHHE Ha IPSMOYTOIBHHUKH, HA paBHBIC (DUTYPBI, TOCTPANBaHUE JI0
NpSIMOYTOJIbHUKA;, TIOJIh30BAThCSI OCHOBHBIMU E€IMHHUIIAMUA HW3MEPEHUS TUIOIIAIHN;
BbIpaXXaTh OJTHU €IMHUIIBI H3MEPEHUS TUIOIIAIN Yepe3 Ipyrue (Ipu HeoOXOUMOCTH C
OTIOPO¥ Ha CTIPAaBOYHYIO HH(POPMAITHIO).

PacriosnaBaTh Ha MOJEISIX W HM300paXEHUSX NHPAMHUIY, KOHYC, IFJIMHID,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OCHOBAHHUE, Pa3BEPTKA.

N300pakats Ha KJIeTYaTONU Oymare mpsiMOYTOJIbHBIN TapalIeIIeIHIIe]I.

Beraucisite 006€M TPSIMOYTOJIBHOTO TMapajulesienuiieia, Kyoa, Mmoiab30BaThCs
OCHOBHBIMU €IMHHUIIAMH U3MEpPEHUs] 00bEMA; BhIPAXKATh OJHU €IUHUIIBI U3MEPEHUS
00BbEMa yepe3 pyrue (C omopoii Ha CIIPaBOYHYIO0 HH(POPMAIIHUIO).

PemaTe HecHOXHBIE 3a7a4d HAa HAXOXKJEHHWE T'C€OMETPUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYaIHsIX (IPU HEOOXOIUMOCTH C BU3YAIbHOM OTIOPOi).

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

OcBoeHue yueOHOro Kypca «Anredpa» Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl JOHKHO OO0ecneynBaTh JOCTHXKEHHE CIEIYIOUUX MpPEeIMETHBIX
00pa3oBaTENbHbIX PE3YJIHTATOB:

7 KIIACC

Yucna u eéviyucnenusn

BoimonHsTh, coueTass yCTHbIE M TNHChbMEHHBIE NPUEMBI, apuPMETUUYECKUE
JNEUCTBUS C pallMOHATbHBIMU YUCIAMU.

HaxonuTh 3HAUY€HUS YHUCIIOBBIX BBIPAXKEHUN; TPUMEHSIThH pPa3zHOOOpa3HBIC
CcrocoObl M TPUEMBI BBIUMUCIICHHUS 3HAYCHUW APOOHBIX BBIPAKEHUM, COIEpKaIIUX
OOBIKHOBEHHBIE U JIECITUYHBIC IPOOH.

[lepexoauth OoT omHON (OPMBI 3aMHMCH YUCEN K JPYyroil (mpeoOpa3oBbIBATH
JIECSITUYHYIO JIpoOb B 0OBIKHOBEHHYO, OOBIKHOBEHHYIO
B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUYHYIO ApoOn). CpaBHUBATH U
YIOPSA0UYUBATh PAIlMOHATBLHBIC YHCIIA.

OKpyrJsTh yncna.

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

BbINOIHATE 1EUCTBUS CO CTENEHAMU C HATYpPaJbHBIMU NTOKa3aTEIsIMHU (C OOpOH
Ha CIIPaBOYHYIO HH(OPMAITHIO).

[IpuMeHATh MPU3HAKU JIEIMMOCTH, PA3JIOKEHNE HA MHOKHUTEIHN HATYpaJbHBIX
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quced.

Pemate mnpocreiime NpakTUKO-OPUEHTUPOBAHHBIE 33Ja4d, CBS3aHHBIE C
OTHOLIEHWEM  BEJIMYMH,  MPONOPUUOHAIBHOCTBIO  BEJIMYMH,  IPOLEHTaMU;
MHTEPHPETUPOBATH PE3YJIbTAThl PELICHUS 337a4 ¢ YYETOM OTPaHUYEHU, CBSI3aHHBIX CO
CBOMCTBaMHU paccMaTpUBAEMBbIX OOBEKTOB.

Anzeopauueckue sviparxcenus

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

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

BoInonHITh MpeoOpa3oBaHus 1EJI0T0 BhIPAXKEHUS B MHOTOUJIEH MPUBEACHUEM
MOJIOOHBIX CJIAraeMbIX, PACKPHITUEM CKOOOK.

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

OCyIIecTBIATh PA3J0KEHUE MHOTOYWICHOB HA MHOXHMTEINM C IOMOILIBIO
BBIHECEHHUS 33 CKOOKHM OOIIEro MHOXKHUTENS, TPYNIIUPOBKU CIAraéMbIX, TPUMEHEHUS
(hopMyJ1 COKpaEHHOTO YMHOXKEHHUS (C OMOPOI Ha CIPABOYHYIO HH(OPMALIUIO).

[TpumensTh npeoOpa3oBaHKsI MHOTOWICHOB JIJISl PEIICHUS PA3IMYHbIX 3a7a4 U3
MaTE€MAaTUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON PAKTUKH.

Hcnonb30BaTh CBOICTBA CTENEHEH C HATypajJbHBIMHM IOKa3aTEIsIMU IS
npeoOpa3oBaHus BbIpAXKEHUH (C OOPOI HAa CIPABOYHYIO HH(POPMALIUIO).

Ypasnenusa u nepasencmea

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

Nmetp npencraBiieHrne 0 rpauueckux METo/lax MpU PelIeHUU JIMHEUHBIX
YPAaBHEHHI U UX CHUCTEM.

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

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

PemaTte cucteMbl ABYX JMHEHHBIX YpaBHEHUH C JBYMS NEPEMEHHBIMHU, B TOM
yucle rpaguuecku (C onopoi Ha arOpUTM y4eOHBIX JEHCTBUI).

CocraBisaTs (MOciie COBMECTHOTO aHAIK3a) U PellaTh JMHEHHOE YPABHEHUE WU
CUCTEMY JIMHEWHBIX YpPAaBHEHWM 1O YCJIOBHUIO 33Jaud, WHTEPIPETHPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4 MTOJTYYEHHBIN pe3ynbTar.

Koopounamot u cpagpuxu. @ynkyuu

N300paxkath HA KOOPAUHATHOW MPSIMOW TOYKH, COOTBETCTBYIOIINE 33JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KHU, MHTEPBaJIbl; 3alMCHIBATh YHCIIOBBIE MPOMEKYTKH HA
anreOpanyecKkoMm si3bIKe.

OTtmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH MO 3aJlaHHBIM KOOpJMHATaM;
CTPOUTH TpauKy TUHEUHBIX QyHKIUH. CTpouTs rpaduk GyHkum y = KX + Db.

OnuceiBaTh C MOMONIBIO (YHKIMIA H3BECTHbIE 3aBUCHMOCTH MEXKIY
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BEJIMUYMHAMU (II0 JIrOPUTMY Y4€OHBIX JEHCTBUI): CKOPOCTb, BpEMS, PACCTOSHUE;
[IEHa, KOJIMYECTBO, CTOUMOCTh; IPOU3BOAUTEIBHOCTD, BpEMsl, 00BEM pabOTHI.
Haxonuth 3HaueHre (PyHKIMH 110 3HAYEHUIO €€ apryMEHTA.
[Tonumate rpaduyeckuii crmocod MpencTaBiICHUs W aHalu3a HHPOpMAINH;
U3BIIEKATh U UHTEPIPETUPOBATH MH(POPMALIHIO U3 TPa(UKOB peajbHBIX MPOLIECCOB U
3aBUCUMOCTEM.

8 KJIACC

Yucna u eviuucnenusn

Hcnonb30BaTh HavyallbHbIE MPEACTABICHHUS O MHOXECTBE JACHCTBHUTEIIBHBIX
qyceN I CpaBHEHMs, OKPYTJICHUS U BBIUUCICHUMN; M300paxaTh JEHCTBUTEIbHBIC
YyCila TOYKaMU Ha KOOPAUHATHOM IIPSAMOM.

[IpumMeHsATh mNOHATHE apU(PMETUYECKOrO KBAAPATHOIO KOPHS; HAXOIHTH
KBaJpaTHbIE KOPHH, HCIIOJNb3ys MPHU HEOOXOAMMOCTU KaJIbKYJSTOP; BBINOIHATH
MpocTelIIne MpeoOpa30BaHus BBIPAKEHUH, COJAEpKAIUX KBaJpaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEW.

Hcnonb30BaTh 3amucl OOJIBIIMX M MAJBIX YHCENI C MOMOIIBI0 JECATUYHBIX
npobeit u crenenert uncina 10.

Anzebpauueckue evipasriceHus

[IpuMeHATP TOHATHME CTENEHH C LENbIM  I10KAa3aTelIeM, BBITOIHATH
npeoOpa3oBaHUs BBIPAKEHHM, COJEpKaIIMX CTENEHH C LEeJbIM IoKa3aTeineMm (c
MCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIIUN).

BBITIONHATE HECHOXKHBIE TOXKJIECTBEHHbIE MMPEOoOpPa30BaHUs PALMOHAIBHBIX
BBIPOXKEHHI HAa OCHOBE MpaBWJI JIEUCTBHI HAJ MHOrOYJEHAMHU M alreOpandecKuMu
IPOOSIMHU.

PacknanpiBaTh KBagpAaTHBIN TPEXUIEH HA MHOKHUTEIIH.

[TpumensTh npeoOpa3zoBaHUs BbIPAXXEHUH AJIs PEIICHUs] Pa3IMyYHbIX 3a/1a4 U3
MaTEeMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHOW IPAKTUKH.

Ypasnenusa u nepasencmea

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

[IpoBOANTE IPOCTENUILINE UCCIICAOBAHNS YPABHEHUM U CUCTEM YPABHEHUN, B TOM
qyclie ¢ NMPUMEHEHHEM TIpaduuecKkux NpeacTaBiIeHUN (yCcTaHaBIMBATh, UMEET JIU
YPaBHEHUE WIM CHCTEMa YPAaBHEHHU pEUICHUS, €CIM MMEET, TO CKOJBKO, W Mp.) C
OTIOPOM Ha aJTOPUTM YUEOHBIX JCHCTBUH.

[lepexoauTh OT cJOBeCHOM (QOPMYIUPOBKHM 3a1aund K €€ anredpandeckoin
MOJENM C TOMOIIBIK COCTAaBJIEHUS YPaBHEHUS WM CHUCTEMbl YpPAaBHEHHI,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 33/1a4H MTOJTYYECHHBIA PE3YJIbTaT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsI CPABHEHUS, OLICHKU; PELIATh
JIMHEWHBIC HEPABEHCTBA C OJTHON MEPEMEHHOM U MX CUCTEMBI; JaBaTh rpadUuecKyo
WJUTIOCTPALIMIO MHOYKECTBA PELICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu
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OmnepupoBatb Ha 0a30BOM YypOBHE (PYHKIMOHAIbHbIE TOHATHS M S3BIK
(TepMHHBI, CUMBOJHYECKHE OOO3HAYECHHUs); OIpPENENATh 3HAUeHHE (PYHKLIUU TIO
3HAYEHHIO apTYMEHTA; ONPEAEIATh CBOMCTBA (DYHKIIUU 1O €€ rpaduKy.

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

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

HaIpaBJISIFOIIEH TTOMOIIIBIO).

9 KJIACC

Yucna u eviuucnenusn

CpaBHUBATH U YIOPSAOUUBATH pAllMOHATBHBIE U UPPAIIMOHAIIbHBIC YUCIIA.

Breinonuate apudmernyueckue ASUCTBUS ¢ pallMOHAIBHBIMUA YUCIaMU, cOYeTast
YCTHbIE M THUCHMEHHBIE MPUEMBI, BBINOJIHATH BBIUUCICHHUS C HPPALUOHATIBHBIMU
YU CIIAMU.

HaxoauTp 3HaYeHUs CTENEHEN C LEIbIMU MMOKA3aTEeIISIMU U KOPHEW; BEIYUCIISITh
3HAYEHUS] YUCIIOBBIX BBIPAXKECHUM.

OKpyrJisiTh  ICHCTBUTENIbHBIE YHWCIIA, BBINOJHATh MPUKHAKY pe3yJibTara
BBIYMCIICHU, OLIEHKY YUCJIOBBIX BBIPAKECHUIA.

Ypasnenua u nepasencmea

Pewiats nuHelHbIE U KBaApAaTHbIE YPAaBHEHUSI, YPAaBHEHUS, CBOASAIIMECS K HUM,
npocTeime IPoOHO-paIlMOHANIbHBIC YPaBHEHUS.

Pemate mnpocrenmme CUCTEMBI JBYX JIMHEWHBIX YPABHEHUW C JByMs
MIEPEMEHHBIMU U CUCTEMBI JIBYX YPABHEHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBISETCA
JUHEWHBIM (110 BU3yaJIbHOM Omope).

Pemiate mnpocteiiiiie TEKCTOBBIC 3aJaud  alreOpaudeckuM CIocoOoOM ¢
MOMOIIIBI0O COCTaBJICHUS YpPAaBHEHUS WM CHUCTEMBbl JIBYX YpaBHEHUU C JAByMS
MepEMEHHBIMH.

[IpoBOANTH MPOCTEMNIINE NCCIETOBAHNS YPABHEHUHN U CUCTEM YPABHEHUI, B TOM
Yyluclie C NPUMEHEHHEM TIpauuecKux MNpeacTaBieHud (ycTaHaBIMBaTh, UMEET JIU
ypaBHEHUE WM CUCTEMAa YPaBHEHUHN PEIIEHNUs, €CIIH UMEET, TO CKOJIBKO, U TIP.).

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

Pemiath cuctembl JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUYAIOIINE
KBaJpaTHOE HEPABEHCTBO; U300pakaTh PEIICHUE CHCTEMbl HEPABECHCTB HA YHUCIIOBOM
MPSIMOiA, 3aNTUCBHIBATh PEIIEHUE C TTOMOUIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JIMYHBIX 3a/1a4.

Dynkyuu

Pacno3naBath (¢yHKIMM u3y4eHHbIX BHUAOB. Iloka3piBaTh CXEMaTHYECKU
PAacIoyIoKEHUE Ha KOOPMHATHON TNTOCKOCTH rpadukoB GpyHKImi Buaa: ¥ = KX, y = kx

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

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

Pacnio3HaBaTh KBajpaTHUHYH (DYHKLIHIO TO (QopMmyse, IPUBOAUTH IPUMEPHI
KBaJIpaTHUHBIX QYHKIUHN U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Apugpmemuueckan u ceomempuueckan npozpeccuu

Pacnio3naBaTh apupMETHUECKYI0 U TE€OMETPUUECKYIO IPOrPECCUH MPH Pa3HBIX
CIIoc00ax 3aaHusl.

BbIMONHATE  BBIYHCIEHUS C  HUCHOJb30BaHUEM (opmMya N-ro  dWieHa
apu(METHIECKOW M TEOMETPUYECKON MpOorpeccrid, CyMMBbI TEpBBIX N wieHOB (C
OIIOPOM Ha CIIPaBOUYHYIO UH(POPMALIHIO).

Pemartse 3a1auy, CBsI3aHHBIE C YMCIIOBBIMU MOCIEA0BATEIBHOCTMH, B TOM UUCIIE
3aJaud U3 pealbHOM KU3HM (C HCHOJB30BAaHUEM KaJlbKYJATOpPa, LHU(PPOBBIX
TEXHOJIOTHH).

IIJTAHUPYEMBIE ITPEIMETHBIE PE3YJIbTATEI OCBOEHMS ITPUMEPHOM
PABOYEH ITPOI' PAMMEBI KYPCA «TEOMETPUSI» (ITO TOJAM OBYUEHN )

OcBoenne ydeOHOro kypca «['eomeTpus;» Ha YpOBHE OCHOBHOTO OOIIETo
o0pa3oBaHMsl JODKHO OOecneyrBaTh JOCTHXKEHHE CIEIYIOUUX pPEeIMETHBIX
00pa3oBaTeIbHBIX PE3YIIBTATOB:

7 KIIACC

Pacnio3naBaTh u3ydeHHbIE TeOMETpHUECKUE (DUTYPHI, ONIPEACIIATh UX B3aUMHOE
pacIojioKeHUE, M300paxaTh TeoMeTpUuYecKue (UTYyphl; BBINOIHATH YEPTEKU IO
YCIOBHIO 3a/iaud. MI3MepATh JMHEWHBIE U YIJIOBbIC BEIWYMUHBI. Pemiars 3agauu Ha
BBIUHCJICHUE JIJIMH OTPE3KOB M BEJIMYUH YTJIOB.

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

CTpouTh YepTEKU K TEOMETPUUECKUM 3aJ1adaM (C UCIIOJIH30BAHUEM CMBICIIOBOM
OTIOPBI: HABOJIAIIME BOMIPOCHI W/WJIHA aJTOpUTMa YIEOHBIX TCUCTBHIN).

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

[IpoBOAUTH  NOKA3aTENbCTBA  HECIOXKHBIX  TC€OMETPUUYECKHUX  TEOPEM.

[Tonp30BaThCA MpPU3HAKAMHU PABEHCTBA MPSAMOYTOJbHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIMAHBI, TPOBEAEHHON K TUIIOTEHY3€ MPSMOYTOJIbHOIO TPEYTOJIbHUKA, B
PEIICHUH TEOMETPHUECKHX 3a7a4 (C UCTIOIb30BAHUEM 3PUTEITLHON HATJISTHOCTH W/UITH
BepOaJbHOM OIIOPHI).

Onpenensts MapaJuieTbHOCTh MPSMBIX C IOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢
HUMH cekymas. OnpeaensaTs NapauieIbHOCTh MNPSMBIX C TOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM MPSMOU A0 TOUEK APYTrOU MPSIMOM.

PemaTe 3amaun Ha KiieTyaTou Oymare.

[TpoBOIUTH BBIYMCICHUS Y HAXOJAUTHh YHCIIOBbIE U OyKBEHHBIC 3HAUCHHSI YTJIOB
B TEOMETPUUECKUX 33/1a4axX C MCIOJb30BAHUEM CYMMBbI YTJIOB TPEYTOJIBHUKOB U
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MHOTOYTI'OJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX NpU I[EPECEUEHUH JIBYX
NapaJJIeNIbHBIX INPSMBIX CeKylled. Pemare mpakTHdeckue 3aadyd Ha HAaXO0KJICHUE
YTIIOB.

MMeTp npencTaBiIeHue O OHATHE FEOMETPUYECKOIO MECTA TOYEK.

@opMyJIMPOBATh ONPENEICHUS OKPYKHOCTH M Kpyra, XOpApl M JIHaMeTpa
OKPYXHOCTH, IOJIb30BaThCA MX CBOWCTBAMHU. YMETh NPUMEHATH 3TH CBOMCTBA NpHU
pEeLICHUH 3a1a4.

OpHEHTUPOBATHCS B MOHATHX: ONMCAHHASL OKOJIO TPEYTOJIbHUKA OKPYKHOCTB,
LEHTP ONHUCAHHOM OKPYKHOCTH. OnepupoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OMCCEKTPUCHI YTJIOB TPEYrOJbHUKA MEPECEKAIOTCSA B OJTHOM TOYKE, U O TOM, YTO
CEpEIMHHbIE NMEPHEHANKYJAPbl K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJAHOMU
TOYKE.

OpHeHTHpOBAaTbCSI B TMOHATUSAX M ONEpUPOBAaTH Ha 0a30BOM YpOBHE:
KacaTellbHass K OKPYXXHOCTH, TeOpeMa O IMEpHEHIUKYJSIPHOCTH KacaTeIbHOM |
paauyca, IpOBEAEHHOIO K TOYKE KaCaHUs.

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

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKHE NOCTPOEHUS C IOMOIIBIO LUPKYJIS U
JIMHEUKHU.

8 KJIACC

Pacrio3HaBaTh  OCHOBHBIE BHJIbI  YETBHIPEXYTOJBHUKOB, WX  3JIEMEHTHI,
II0JI30BAThCS UX CBOMCTBAMU IIPU PELIEHUU T€OMETPUYECKUX 3a4ad.

OpHEHTHPOBATbCS B MOHATHM — TOYKHM IEPECEUEHUS MEIHMAH TPEYroJIbHUKA
(1IeHTpa Macc) B pelieHuy 3aiad.

BnaneTs noHsTHEM CpeqHEN IMHUM TPEYroJIbHUKA U Tpaneluuu, MIPUMEHATh X
CBONCTBA IIPU PELIEHUN MPOCTEUIINX TEOMETPUIECKUX 3aaa4. FimeTs npencraBnenue
o teopeme dayeca U TeOpeME O NMPOMOPLUUOHAIBHBIX OTPE3KaX, MPUMEHATh UX IS
pelIeHus MPaKTUYEeCKUX 3a/1a4 (C OOpOH Ha 3pUTENIbHYIO HATJISITHOCTD).

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

[Tonp3oBaThess Teopemoit I[ludaropa nns pemeHuss TEOMETPUYECKUX U
MIPaKTUYECKUX 3a/]a4.

Brnagete DNOHATHSAMU CHHyCA, KOCHMHYyca M TaHIE€HCAa OCTpPOro yria
MPSAMOYTOJIBHOIO TpeyrojbHuKa. 110yb30BaThCA 3THMHM MHOHATHAMHU Uil PELICHUS
MPAKTUUECKUX 3aj1a4 (Mpy HEOOXOAMMOCTH C OIIOPO Ha AITOPUTM MpPaBUIIA).

Beraucnsate  (pasnuuyHbiMH - criocoOamu) (C OMOpOM HA  CHPABOYHYIO
uH(OpMaIMIO) IUIOIIA/b TPEYroJbHUKA U IUIOIAAM MHOTOYTOJBHBIX (QUTYp
(moNB3yACh, Iie HEOOXOIUMO, KANbKYJIATOPOM). [IpUMEHSATh MONy4eHHbIE YMEHUS B
MPAKTUYECKUX 3a1a4aXx.

Bianerp NOHATHSMM BOMCAHHOTO M LEHTPAJIbHOIO YIja, HCIOJIb30BaTh
TEOpPEMBbl O BIHMCAHHBIX YIJIAaX, YIJIax MEXIy XOpJaMH (CEKYyHIMMH) U YIiie MEXIy
KacaTeIbHOM ¥ XOPAOW MPU PEMIEHNUH MPOCTEUIINX TEOMETPUUECKUX 3a/1a4.
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Brnaners MOHSATHEM OIMMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTH CBOMCTBA
OIMCAHHOTO YETHIPEXYTOJIbHUKA MPH PEILICHUH MPOCTEUIINX 3a/1a4.

[IpyuMeHATh TMOJIydeHHbIE 3HAHHMS Ha MPAKTHKE — CTPOUTh MAaTEMaTHYECKHUE
MOJIETH JUIS 33]1a4 PeasibHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIYUCICHHUS C
NPUMEHEHHEM TMOA00Ms UM TPUTOHOMETpUHU (TOJB3YysCh, TAE HEOOXOIMMO,
KQJIBKYJIITOPOM).

9 KVIACC

3HATh TPUTOHOMETPUUECKUE (PYHKLIUU OCTPBIX YIJIOB, HAXOIUTh C UX TIOMOIIBIO
pa3IMYHbIE 3JIEMEHTHI NMPSAMOYTOJIBHOIO TPEYTOJIbHUKA («PEIIEHUE NPSIMOYTOJIbHBIX
TPEYroJIbHUKOBY»). HaxoauTe (¢ MOMOIIBIO KaldbKYJISATOpA) JUIMHBI M YIJbl JJIA
HETa0JIMYHBIX 3HAYECHHH.

[Tonb30BaTbes (opMysiaMu NMPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXKIECTBOM JUIsl HAxOXKJIEHHS COOTHOUIEHUMH MEXIy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMHU (C OTIOPOM Ha CIIPaBOYHYIO HH(POPMAIIHIO).

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB [UISl HAXOXKJICHHS Pa3IU4HbIX
AJIEMEHTOB TPEYTOJIbHHUKA («PELICHUE TPEYTOJIbHUKOBY ), IPUMEHATh UX [PU PELICHUU
MPOCTEUILNX T€OMETPUUECKUX 3a]au.

Bnanets noHATHSIMEU NpeoOpa3oBaHus MOJ00HS, COOTBETCTBEHHBIX 3JIEMEHTOB
1o00HBIX (uryp. [losb30BaThCs CBOMCTBAMHU MOAOOMS TPOU3BOJIBHBIX (PUTYD, YMETh
BBIUUCIIATH JUIMHBI U HAXOAUTh YIJIbl Y MOJOOHBIX QUIyp (MO aIropuTMy yueOHBIX
nevicreuit). IlpuMmeHaTh cBolcTBa MOAOOMS B TPAKTHUYECKUX 3ajladax. YMeETh
MPUBOJIUTH PUMEPHI NOJOOHBIX (PUTYP B OKPY’KaIOILIEM MHUPE.

[Tosp30BaThCA TEOpeMaMHt (IO BU3YyaJIbHOW ONOPE) O MPOU3BEAEHUN OTPE3KOB
XOpA, O MPOU3BEAECHUHN OTPE3KOB CEKYIIHX, O KBaApPaTe KacaTeJIbHOM.

[Tonb3oBaThCAd BEKTOpamMH, MOHUMAaTh WX T'€OMETPUYECKHA U (DU3NUYECKUi
CMBICJI, IPUMEHSTh UX B PELICHUU T€OMETPUUECKUX U (pu3nueckux 3aaay. [[puMeHsTh
CKaJIIpHOE MPOU3BE/ICHUE BEKTOPOB Il HAXOKEHUS JUIMH U YTJIOB.

[Tonb30BaTHCA METOJOM KOOPJMHAT HA MIIOCKOCTH, TPUMEHSTh €0 B PEIICHUU
r€OMETPUYECKUX U MPAKTUUYECKUX 3a]au.

Brnanets MOHATUSMM MPAaBUIBHOIO MHOTOYTIOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUTMHBI TyTH OKPY>KHOCTH U PAIMAHHON MEPBHI yIJIa, YMETh BBIYUCIIATH IUIOIIAb KpyTa
M ero 4Jacted (C omopoi Ha crpaBouHYI HH(popMmaiuio). [IpuMeHsTs momydeHHbIe
YMEHUS B IPAKTHUYECKUX 3a/1a4ax.

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

[IpuMeHATh MONYYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTHh MaTEMATHYECKHUE
MOJEIU JJIA 33a/lay peajbHOUN KU3HU U MPOBOJAUTH COOTBETCTBYIOLINE BBIUMCICHUS C
MPUMEHEHUEM TMOAOOUS W TPUTOHOMETPUYECKHX (DYHKIMI (MOJB3YsCh, TlE
HEO00XO0IMMO, KATBKYJISITOPOM).
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TIJTAHMPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHW S ITPUMEPHOM
PABOYEN ITPOI'PAMMBI KYPCA «BEPOSITHOCTb U CTATUCTUKA» (TIO
I'OAM OBYYEHUA)

[IpenMeTHBIEC pe3yabTaThl OCBOCHUS Kypca «BepoaTHOCTh U CTaTHCTUKa» B 7—9
KJIACCaX XapaKTEPU3YIOTCs CIECIYIOMUMHU YMEHUAMMU.

7 KIIACC

Yurare wuHpOpMaIMIO, TPEACTABICHHYI0O B TaOJMIaX, HA JIUarpaMmax;
MPEACTaBIATh JaHHbIE B BHJAE TaOJMI], CTPOUTHh JHArpaMMbl (CTOJIOMKOBBIC
(cTosiOuaThie) U KPYyTroOBbI€) IO MACCUBAM 3HAYEHUH (C UCTOJIB30BAHUEM 3PUTEIIBHOM
HarJISTHOCTH W/WM BepOaJbHOM OTIOPHI).

OnucblBaTh W UHTEPOPETUPOBATH  pEallbHbIE  YHCIOBBIE  JIAHHBIE,
MpE/ICTABICHHbBIE B TA0JINIIAX, HA TUarpaMmax, rpadukax.

OpueHTHPOBATHCS B MOHATUAX U ONEPUPOBATH UMHU Ha 0a30BOM YypOBHE:
cpenHee apudmMeTuuecKkoe, MeJruaHa, HanOoIbIllee U HAMMEHbIIIee 3HAUCHHUS, pa3Max.

NmeTp mnpencraBneHue O CIydyalHOM HM3MEHYMBOCTM Ha MpHUMEpaxX IEH,

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

8 KJIACC

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

OnuchIBaTh MOCJIE COBMECTHOIO aHAIN3a JJAHHBIE C IOMOIIBIO CTATUCTUYECKUX
MoKa3aTelleld: CpeJHUX 3HAUYeHUW M Mep pacceuBaHus (pa3Max, AUCHEpCHS U
CTaHAAPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThI YUCIOBBIX 3HAYEHUI U YaCTOTHI COOBITHI, B TOM YHUCJIE TIO
pe3yiabTataM HU3MEpeHuid U HaOmoAeHUW (C  HCMOJb30BAaHUEM  3pUTEIIbHOU
HaTJISHOCTH W/WIM BepOaJbHOM OTIOPHI).

Haxonuth BEpOSATHOCTH CIIy4alHBIX COOBITUH B OIBITaX, 3Has BEPOATHOCTH
AJIEMEHTApHBIX COOBITUH, B TOM YHCIE€ B ONBITAX C PaBHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMU COOBITUAMH (C MCTIOJB30BAaHUEM 3PUTEIHLHOW HATJISTHOCTH W/WIH
BepOaIbHOM OTIOPHI).

Nmetr mnpencraBieHue o Trpa@uuecKux MOJEIIX: JACPEeBO CIydailHOTO
AKCIIEPUMEHTA, JuarpaMMbl Diijiepa, YUCIoBas mpsmMasi.

OnepupoBaTh MOHATUSMH Ha 0a30BOM ypOBHE: MHOXKECTBO, MOJIMHOXKECTBO;
BBITIOJTHSATH OTEPAIIMU HaJl MHOKECTBAMH: 00bEeIMHEHUE, IEPECEUCHHE, JOTIOJHCHHUE,
MEPEUYUCTISATh  DJIEMEHTHI MHOXECTB; TPUMEHSITh  CBOMCTBA MHOXKECTB  (C
HCIIOJIb30BaHUEM BU3YaJIbHOU OMIOPHI).

HNmets mpencraBieHue o rpauueckoM TPEICTaBICHUE MHOKECTB U CBS3eH
ME3K]ly HUMH JJIsI OTMCAaHUs MPOLECCOB U SIBJICHU, B TOM YUCIIE MIPU PEUICHUHU 3a]a4
U3 IPYTUX YYEOHBIX MPEIMETOB U KypCOB.
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9 KVIACC

W3Bnekats u npeodpazoBbIBaTh MH(GOPMAILUIO, IPEACTABICHHYIO B Pa3IMYHbIX
UCTOYHUKAX B BUAE TaOIHIl, Tuarpamm, rpaukoB; MPEJICTaBISATh JaHHBIE B BHUJE
TabJIUI, TUarpaMM, rpaduKoB.

Pemate npocreiinye 3a1a4uu OpraHu30BaHHBIM IEPE0OPOM BaApUAHTOB, & TAKKE
C MCII0JIb30BaHHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hwmets mpencraBieHre o0 OMUCATENBHBIX XapaKTEPUCTHKAX MJJII MAaCCHBOB
YHUCJIOBBIX IaHHBIX, B TOM YHCJIE CPEIHUE 3HAYCHUS U MEPBI PACCEUBAHMSL.

HaxoauTs 4acTOThl 3HAUE€HUN U YAaCTOTHI COOBITUS, B TOM YHCIIE IOJB3YSICh
pe3ysibTaTaMy MPOBEAEHHBIX U3MEPEHUI U HAOIIOJEHHUM (C ONOpPOIl Ha CIPaBOYHYIO
uH(dopmaIuio).

HaxoauTbs BepOATHOCTU CIydyalHBIX COOBITHII B M3yYEHHBIX OMNbBITaX, B TOM
YUCJI€ B OMNbBITaX C PAaBHOBO3MOKHBIMU 3JIEMEHTApHBIMU COOBITUSMH, B CEPUIX
WCTIBITAHHUM J10 IEPBOIO YCIIEXA, B CEPUAX UCIIBITAHUN bepHyIun.

Nmers mnpencraBieHue O CIyYalHOW BEJIMYMHE W O PaCHpeleTIcHUN
BEPOSATHOCTEM.

NMmeTp mnpencTaBieHWE O 3aKOHE OOJIbIIMX YHCENI Kak O HPOsBICHUU
3aKOHOMEPHOCTH B CIIy4alHOW M3MEHYMBOCTH U O POJIM 3aKOHA OOJBIIMX YHUCET B
MPUPOJIE U OOIIECTBE.
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TEMATHUYECKOE INTAHMPOBAHUE

Temarnueckoe IUIaHUPOBAHKWE U KOJIMYECTBE YAcCOB, OTBOJMMBIX Ha OCBOCHHME KaXKJI0M TeMbl y4eOHOTo mpeameTa
«MaremaTtuka» [lpumepHON amanTUPOBAHHON OCHOBHOW 00pa30BaTENbHOM NPOTrpaMMbl OCHOBHOTO OOIIEr0 0Opa3oBaHUs
o0y4aromuxcs ¢ 3aJep>KKON TCHUXWYECKOTO Pa3BUTHA, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOMIMM pasaenoMm llpumepHoit
pabodeii mporpamMmbl yaeOHOTO ipeamera «MaTemaTika» 00pa3oBaTeILHOM TPOrpaMMbl OCHOBHOTO 00111ero oopa3oBanus. [Ipu
sToM OpraHuzanus BIOpaBe caMa BHOCHTh W3MEHEHHS B COJIEpP)KaHHWE M paclpeesieHHe y4yeOHOro maTepuaja Mo rojaam
oOy4eHHs, B TMOCJIEAOBATEIbHOCTh M3YyYEHHS TEM W KOJIMYECTBO YacOB Ha OCBOEHUE KaXJOW TEMbl, ONpeesICHUue
OpraHu3alUOHHBIX (popM oOydeHus U T.11. OOOCHOBAHHOCTH JAHHBIX U3MEHEHUH ONpeesieTcs] BBIOpaHHBIM 00pa30BaTEIbHOM
opranuzauueid YMK, nHIUBHIyaIbHBIMHA NICUXO()U3NUECKUMHA 0COOEHHOCTAMH KOHKPETHBIX oOydaromuxcsa ¢ 311P, crenenpro
YCBOGHHOCTH HUMH Y4Y€OHBIX TEM, PEKOMEHIAUMsSMU [0 OTOOpY M ajantainuu ydyeOHOro marepuaiga MO MaTeMaTHKe,
npencTaBIeHHBIMU B [10SCHUTENBHOI 3aIUCKe.

5 kiaacc (ve menee 170 u)

HazBanue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE coepiKaHue

OcHoBHbIE BUIbI €ATEJIbHOCTH 06yqa101unxcn

4acoB)
HarypanbHble Hecarnuynas cucrema cuMciieHUs. Psan HarypanbHbIX 4ucell.|UuTarbh, 3anMcbIBaTh, CPaBHUBATHL HATypAJIbHBIE YHUCHA;
qucaa. deiictBust ¢ |Harypansubiilt psn. Yucno 0. HaTypanbHble yncia Ha KOOp-|y4acTBOBATb B O0CY:KIE€HHH CIOCO0OB YIIOPSIOYMBAHUS
HATYPaJbHbIMH nuHaTHOW mipsimoil. CpaBHEHHE, OKPYIJICHHE HATyPaJIbHBIX |UYUCE.
Y CJIaMU YHCEIL. HN300paxkaTh KOOpAMHATHYIO NPSIMYyI0, OTMeYaTb YKCIIa

(43 9)

Apudmernueckue JEHCTBHS C€ HATypaJbHBIMU YHCIIaMHU.
CBoiicTBa HyJs NpPHU CJIOKEHHMM W -yMHOXEHUHM, CBOMCTBA
€QuHuIbl  npu  yMHOXeHuH.  IlepemecturensHoe u
COYETAaTEIbHOE  CBOMCTBA  CJOXKEHMS M YMHOXEHUS,
pacnpeoenumenbHoe C80UCME0 YMHOICEHUSL.

TOYKaAMH Ha KOOPJAMHATHOM NPSIMON, HAXOAMTb KOOPIHWHATHI
TOYKH.

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

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

CreneHb ¢ HATypaJIbHBIM MTOKA3aTEIIEM.

Yucnosble BEIPAKEHHUSI; TIOPSALOK ACHCTBUM.

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

HEOOXOIMMOCTH C OTOPOH Ha aJTOPUTM MPaBHUIIA.

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

3anuceIBaTh [IPOU3BEJICHUE B BUJE CTEIICHU, YNTATh CTEIICHU,
HCI0JIL30BATh TEPMHMHOJIOTHI0 (OCHOBaHHE, IIOKAa3aTelb),
BBIYMCJIAATh 3HAYEHUS] CTENEeHEH Npu HEOOXOAUMOCTH C
BHU3yaJIbHOU OIOpPOiA.

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

Hcnonb3oBaTh mNOpu BBIUUCICHUSAX MEPeMECTHTE/IbHOe U
coyeraTebHOEe CBOWMCTBA CJO0KEHHMSI M  YMHOKCHUS,
pacnpedenumenvHoe c60UCME0 YMHOMCeHUA; HOPMYTHUPOBATDH
U OpUMEHATh NpaBWiIa  NpPeoOpa3oBaHUsl  YHMCJIOBBIX
BbIPAaKEHH I HA OCHOBE CBOMCTB apu(pMeTHYECKUX AeHCTBUI
NPH He00OXOTUMOCTH ¢ HANPABJIAKIIEH MOMOIIBIO.
@opMyJIMPOBATh ONpeIeJeHUusl JeTUTeNss M KpaTHoro (c
ONOPOM Ha AJITOPUTM IIPABUIIA), HA3BIBATD JEJIUTEIN U KPATHBIE
Ylclia; Paclmo3HABaTh IPOCTbIE M COCTaBHBIE 4YHCIIA;
(opMy.IMpPOBATH H NPUMEHATH MPU3HAKHM JICJIUMOCTH Ha 2, 3,
5 9, 10, (c omopoii Ha aNrOpUTM TMpaBHUJa); MPUMEHSATH
AJITOPUTM Pa3JIOKEHUs 4YHCIAa HAa IPOCTbIE MHOXHTEIY;
HAXOMTh OCTATKH OT JIEJICHUS U HEMOJHOE YaCTHOE.
PacniozHaBaTh MCTHHHBIE U JIOKHBIE BBICKAa3bIBAHUA O
HaTypaJIbHBIX YUCIIaX, IPUBOANTH MPUMeEPbI U KOHTPIPUMEPHI,
CTPOUTH BBICKA3bIBAHUS U OTPHUIAHMS BBICKA3bIBAHUN O
CBOICTBaxX HaTypaJIbHBIX YHCEIl C ONIOPO Ha oOpaserl.

Pemiath TekcToBbIE 3a7auM  apUPMETHUYECKUM CIIOCOOOM,
HCIOJIb30BATh 3aBUCHMOCTH MEX]y BEIIMYMHAMHU (CKOPOCTH,
BpEMsI, paCCTOSIHUE; 1I€HA, KOJMYECTBO, CTOUMOCTb U JIp.) MpHU
HEOO0XOMMOCTH C UCIIOJIb30BAaHUEM CIIPABOYHON MH(POPMALIUU:
aHAJIM3UPOBATH TEKCT 33j1auu, nepeGopMyTHpPOBaTH YCIOBUE,
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H3BJIeKATh HEOOXOIMMBIE JIaHHBIE, YCTAaHABJIHUBATH
3aBHCHMOCTH MEXAY BEIMYMHAMHU TPH HEOOXOIMMOCTH C
HAIPABJISAIONICH ITOMOIIBIO.

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

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

3HAKOMHTHCS € HCTOPUE pa3BUTHS apU(PMETUKH.

pasiiMuHbIC  PCUHICHUA, 3allMCHU

Harasanasn
reomerpus. JIuHuu

Ha MJI0CKOCTH
(12 u)

Touka, npsimasi, oTpe3ok, Jyd. Jlomanas. V3mepeHue IMHBI
OTpe3Ka, METPUYECKHE EIUMHHULBI U3MEPEHUs  JUIMHBIL.
OKpYXHOCTb U KPYT.

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

VYron. Ilpsmon,
W3mepeHue yrios.

OCTpBIM, TYNOW W Pa3BEPHYTBIA YIJIBL

[Tpaktuyeckas padota «IlocTpoeHne yriaosy.

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

Pacno3naBarb, NpUBOAUTHL NPUMEPbI OOBEKTOB PEATBHOTO
MHUpa, UMEILUX (OpMYy H3YUYEHHBIX (QUIYp, OLEHMBATh HX
JIMHEVHBIE pa3MephI.

Hcnonb3oBarh TUHENKY U TPAHCIIOPTUP KaK UHCTPYMEHTHI ISt
IOCTPOCHUS U U3MEPEHUS: M3MEPATH JUIMHY OTPE3Ka, BEIIMUUHY
yIiia; CTPOMTH OTPE30K 3aJaHHOM JUIMHBI, YIrOJ, 3aJlaHHOU
BEJINYMHBIL;, OTKJIAAbIBATH LIUPKYJIEM PAaBHBIE OTPE3KU, CTPOUTH
OKPYXHOCTb 33IaHHOTO paJInyca.

H3o06paxkary KoHUrypaluu TreoMeTpHUuecKux Quryp us
OTPE3KOB, OKPYKHOCTE€H, HMX 4YacTed Ha HEJIWHOBAaHHOW U
KJIeT4aToi Oymare; mpemjiaratb, ONMUCHIBATH M 00CY:KIATh
CIoCo0bl, AJrOPUTMbI IIOCTPOEHUA IIOCJIE COBMECTHOTO
aHausa.

Pacno3naBath M M300paxkaTh Ha HEJIMHOBAHHOW M KJIETYATOM
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Oymare TpsSMOW, OCTpBIH, TyNOH, pa3BEPHYTHIH YIIIBI,
CPaBHHMBAThb YIJIbL.

Boer4ucasTs JUIMHBI OTPE3KOB, IOMAHBIX.

ITonnumMare M HMCHONB30BATh INIPH  PelIeHUM  3a1a4

3aBHCUMOCTH MEX]y €IUHUIIAMUA METPHUECKONW CHCTEMBI MEp;
3HAKOMHUTBCSI C HEMETPUUCCKIMHU CHCTEMaMH Mep; BbIPaKaTh
JUIMHY B pa3IMYHbIX €AMHULIAX U3MEPEHUS IPH HEOOXOAUMOCTH
C OIIOPOIi Ha CHPABOYHYIO HHPOPMALIHIO.

HccaenoBathb Gurypsl u KoHQUTYypaluu, UCHOIB3Ys HU(POBHIE

PECYPCHI.

OOLIKHOBEHHEIE
npoou
(48 1)

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

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

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

[TpumeHeHne OyKB AJIs 3alMCH MAaTEMaTHUECKUX BBIPAXKEHUH U
IPEIIOKEHUH.

MopaeaupoBath B TpaduyUecKoi, NpeaMeTHOU ¢opme, C
MIOMOILIbI0 KOMITBIOTEPA IMOHATUS M CBOWMCTBA, CBSI3aHHBIE C
O0OBIKHOBEHHOM JIPOOBIO.

YuTaTh U 3aNHCHIBATH, CPABHUBATH OOBIKHOBEHHBIE TPOOH,
Npeaaratb U 00CyKIaTh COCO0bI YIIOPAIOUYNBaHUS APOOECH.
M300paxkars  OObBIKHOBEHHBIE  JOpoOM  TOYKaMHU  Ha
KOOPJAMHATHOW  NpPSAMOH; HMCIOJb30BAaTh  KOOPJMHATHYIO
IPSAMYIO JUIsl CPAaBHEHUS JIpOOEH.

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

HCI0JIb30BATH OCHOBHOE CBOMCTBO IpoOM NJsl coxpaujeHus
Opobeu u npusedeHus OpodOU K HOBOM)Y 3HAMEHAMENO 8
NPOCMEeNuUX CLy4asix.

IIpencraBasare 1no oOpa3ny cMelIaHHYO JpoOb B BHUAE
HENpPaBWJIBHOM M  BBLAENATH IEJyI0 YacTh 4HCIa U3
HENpaBUIBHOM Apo0u.

BbinoaHATL apupmeTnyeckue AeiicTBUSA C OObIKHOBEHHBIMU
IpoOsSMU B TPOCTHIX CIy4asx; HPUMEHSITb CBOHCTBA
apu(MEeTHYEeCKUX ASUCTBHM IS palliOHATM3AlUN BEIYUCIICHHH.
BbINOJHATL NPUKHAKY M OLEHKY DPe3yjbTaTa BBIYMCICHUM;
npeaarathb U NPUMeEHATh NPUEMBI IPOBEPKH BbIYUCIICHUH.

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

Pacno3HaBaTh HUCTUHHBIE U JIOKHBIC BBICKA3bIBAHUS O JPOOSX,
NMPUBOAUTH MPUMeEPbI U KOHTPIIPUMEDPHI.

Pemiars npocreiimne TEKCTOBBIE  3aJayd, COAEpPKALIHME
JIpOOHBIE JAaHHBIE, W 3aJa4l HA HAXOJNCOEHUe Yacmu Yenoco u
Yen020 no e20 4acmu, 8blAGIANL UX CXOOCMEA U PA3TUYUA.
MoaeanpoBaTh X0 PEIICHUS 3aJa4d C MOMOIIBI0 PUCYHKA,
CXEMBI, TaOIUIIBL.

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

C nomMombI0 Meaarora OUEHUBATH TOJYYCHHBIM pe3yJbTar,

TOM 4YHCIC C IIOMOIIBIO

OCYLIeCTBJIATHL  CAMOKOHTPOJIb,  IIPOBEpsisi  OTBET  Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAUTH OLIHOKH.
3HAKOMUTBCS € UCTOPUEH Pa3BUTHSA apU(DMETHKH.

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

reoMeTpus. KBaJpar. UHCTPYMEHTOB U OT pYyKH, MOJAEIHpPOBaTh U3 Oymaru

MHOroyrojJbHuKH TpeyronbHUK. MHOT'OYT'OJIbHUKH.

(10 4 [Inomane U nepuMerp MpsAMOYroJIbHUKA U MHOTOYT'OJIBHUKOB, IIpuBoanTH NMpUMepbI 0OOBEKTOB PEATHLHOTO MHPA, UMEIOIINX
COCTABJIEHHBIX W3 TIPSIMOYTOJbHUKOB, €IMHUIBI HM3MEPEHHS (bopmy  MHOTOyromBHHK, NpAMOYroibHIKA, — KBaApaTa,
rtomazu. TlepuMeTp MHOTOYTOJIbHHKA. TPEYroJIbHUKA, OLIEeHUBATh UX JINHEIHBIE pa3MephI.

BbruncasaTs: nepUMETp TpPEyroJIbHHKA, IPSAMOYTOJbHHKA,

MHOT'OYTOJIbHUKA; IUIOIAAb MPSMOYToJbHHUKA, KBajapara (Ipu
HE0OXOJIMMOCTH C ONOPOIl Ha aITOPUTM yUEOHBIX JEHCTBUIN).
N300pakarh OCTpPOYTOJIBHBIE, MIPSIMOYTOJIbHBIE U
TYIOYTOJIBHBIE TPEYTOJIbHUKH.

CrponTh Ha KieT4yaToil Oymare KBagpaT U MPSIMOYTOJBHUK C
3a/IaHHBIMH JJIMHAMU CTOPOH.

HccaenoBarb cBoOiicTBAa NPAMOYTOJIbHUKA, KBajgpara IIYyTEM
SKCIIEPUMEHTa, HAOMIOACHUS, H3MEPEHMs, MOJIEIHPOBAHMUS;
CpaBHUBATh CBOMCTBA KBAJIpaTa U MPSIMOYTOJIbHHUKA.
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PacnosHaBaTh HCTHHHBIE M JIOXKHBIE BBICKA3BIBAHUSA O
MHOT'OYTI'OJIbHUKAX, IPUBOJAMTH NPHUMEPbI U KOHTPIIPUMEPBI.
HccaenoBarb 3aBHCHUMOCTS IIJIOIIAAM KBaJgpaTa OT JJIMHBI €T0
CTOPOHBI.

Hcnoab3oBaTh CBOMCTBA KBAJPAaTHOM CETKU JUIS ITOCTPOEHUS
¢buryp;  pa3douBaThb  IpPAMOYIOJIBHUK  Ha  KBaJparsl,
TPEYrOJbHUKH; COCTABJAATH (QUIYpHI U3 KBaApaToB U
IPSMOYTOJIbHUKOB U HAXOJUTh UX IJIOLIA/b, Pa30UBaTh (PUIypbI
Ha IpSAMOYTOJbHUKH U KBaJpaThl U HAXOAUTh UX ILIOLWAAb (IIpU
HE00XOIMMOCTH C HAPaBJIAIONIEH TOMOIIBIO).

BeipaxaTh BeIMYMHY IUIOIIAJM B Ppa3IUYHBIX €IMHULAX
U3MEpPEHUs] METPUYECKOM CHUCTEMBI MeEp, HCHO0Jb30BaTh
3aBMCUMOCTH MEXKJy METPUYECKUMH E€AUHULAMU U3MEpEHUs
IUIOINAAM HpPU HEOOXOJUMOCTH C OINOPOH Ha CIPaBOYHYIO
nH(pOpMaLHIO.

3HAKOMHTBCS € MNpPUMEpPaMH NPHMEHEHHMs IUIOWEAIN U
IIepuMeTpa B NPAKTUYECKHUX CcHUTyauusx. Pemars 3agadyu u3
peanbHOM JKU3HU, IPU HEOOXOIUMOCTH C OIOPOM Ha allrOpPUTM
IpaBUiIa, 00CYXKIATh Pa3INYHbIE CIIOCO0BI PELICHUS 3a/ay.

JlecsiTUUHBIE
apoou
(38 u)

Jecstuunas 3anuck apodeii. CpaBHEHHE AECATUYHBIX IpoOeit.

JleiicTBus ¢ necATUUHBIMU APOOsSMU. OKpyaieHue 0ecamuyHbix
opobelt.

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

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

N3o0paxkath necarnyHble ApoOU TOUYKAMM Ha KOOPAMHATHOM
IPSAMOM.

BbIsiBJASITH €XOACTBAa M Pa3jiu4Ms NPAaBWI apUPMETHUECKUX
JIEeNCTBUI ¢ HATypaJIbHBIMH YHCIAMU U AECATUYHBIMU APOOSIMH,
I10CJIE COBMECTHOT'O aHAJIN3a.

BbInoHATL apudmeTHyeckue JAEUCTBUS C JIECATHYHBIMHU
Ipo0sIMU; BBINOJHATH NPUKHAKY M OLEHKY pe3yibTara
BBIYMCIICHHI.

IIpuMensiTe cBoiicTBa apudmMeTHuecKkux MASUCTBUM Ui
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panMoHaNN3alMK BEIYMCIICHUM.

Ilpumename npasuno okpyzieHus OecsimuyHvix Opoodeil, IPU
HEOOXOMMOCTH C BU3YaJIbHOM OMOPOH.

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

Pacno3zHaBaTh UCTHHHBIE U JIOKHBIE BBICKA3bIBAaHUS O JPOOSIX,
NPUBOAUTL  MNPHUMEPbI U  KOHTPHPUMEPHI, CTPOMTH
BbICKA3BIBAHUS U OTPUIIAHUS BbICKA3bIBAaHUM.

Pemiats mpocreiimrie TEKCTOBBIE — 3aJayd, COAEpPKAIUeE
JIpOOHBIE TaHHBIC, U HA HAXO0JCOEHUE YACTNU YeN020 U Yelo20 No
€20 yacmu; BbIABJISITh UX CXOACTBA U Pa3jnyus.
MopaeanpoBaTh XOJ PELICHUS 33Ja4d C MOMOIIbI PUCYHKA,
cxeMmbl, Tabmuipl. Pa30upare pasnuyHble pELICHMS], 3alUCU
pELIeHU TEKCTOBBIX 3a/1a4.

OnepupoBarh IpOOHBIMU YHCIAMHU B PEANbHBIX >KM3HEHHBIX
CUTYaIsX.

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

3HAKOMHTHCS ¢ MCTOPHUEH pa3BUTHS apUPMETUKH

Harasaanas
reoMeTpus.
Tena u purypnl
B IPOCTPAHCTBE
(99

Mmnoeoepannuku. Hzobpasicenue muozoepannuxos. Mooenu
NPOCMPAHCMBEHHBIX Mell.

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

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

IIpuBoauTH MpUMepPBbI 0OBEKTOB PEANTBHOIO MUpPA, UMEIOIINX
¢bopMy MHOTOTpaHHHMKA, MPSIMOYTOJIBHOTO Mapaiesenumena,
KyOa.

N300pazkath Ky0 Ha KiIeT4aToi Oymare.

HUccnenoBarb CBOliCTBA KyOa, [IPAMOYTOJIBHOTO
napajuleJIenuIe a, MHOTOTPAaHHUKOB, UCIOJB3YySl MOJAEIU IpU
HEOOXOIMMOCTH C HaNPaBJIAIONIEH TOMOIIBIO.

52




Pacno3snaBate  pa3BEPTKM KyO0a W Napajuiesenuiesna.
MoneaupoBath Ky0 ¥ napajuiesenure U3 OymMara u npodnx
MaTepHalioB, 10 00pa3ILy.

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

Ha6monaTh W NPOBOAWTH AHAJOTHH MEXIY MOHATUIMU
TUTOIAIM ¥ 00BEMA, TIEPUMETPA | IJIOIIAIN TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIC M 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 3HaUEHUS BEIPAKEHUM, COJIepKalllUX HATypalbHbIe
YKclia, OOBIKHOBEHHBIE U JIECATUYHBIC JPOOH, BBHIOIHATH
npeoOpa3oBaHus YKuces MpU HeOOXOIUMOCTH C HApPaBISIOLIEH
MIOMOUIBIO.

BeiOupars cmocod cpaBHEHHs — 4YMCeNl,  BBIYUCIICHUIA,
NPUMEHATh CBOMCTBA apudMeTuyecKux JEeHUCTBUH  AJis
palMOHAIM3ALMKY BEIYMCIICHUN.

OcyniecTBAATh CAMOKOHTPOJIb BBINOJHSAEMBIX JEHCTBUA U
CaMOIIPOBEPKY pe3yJIbTaTa BEIYMCICHUN.

Pemiars mpocreiimme 3amayd W3 pPEaIbHOM  KU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHMS ISl PEIICHUS 3a7a4 U3
JIPYTUX y4eOHBIX MPEAMETOB.
Pemiars mpocreiiume 3agaum
CPaBHMBATL  CHOCOOBI  PEIICHUS
PalMOHAJIBHBIN CIOC00.

crnocooamu,
BbIOMpPaATh

pPa3HbIMH
3aJau,

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

OcHoBHOe cofepsKkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

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

Jlenurenu U KpaTHBIC YUCIA; HAUOOAbWUL 0OWULl Oeaumendb U

HAaumeHnbvuiee 061/1/;96 KpamHoe.

Paznoxxenne uymcina Ha TpoOCThiE MHOXMUTENU. JlemuMocTh

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

BBIPKEHUH, COJEPIKALUX CTEICHHU.

BbInoIHATL NPUKUAKY M OWEHKY 3HAUYCHUN YHCIIOBBIX
BBIPOKECHHH, MPUMEHATH NPUEMBI IPOBEPKM PE3yNIbTaTa.
Hcronp30BaTh NpH  BBIUMCICHUAX IepeMeCcTHTEeIbHOEe M
coyeTaTrejibHOEe CBOWMCTBA CJIOKEHUSI M YMHOKEHHUS,
pacnpedenumenbHoe C60UCMEO YMHONCEHUSA OMHOCUMETbHO
Cl10JceHusA, CBOMCTBA apu(pPMeTHYECKHX el CTBHI.
HccaenoBath  YKMCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJHUTH
YHUCJIOBBIE YKCIIEPUMEHTHI.

@®opMyJIMpOBATh OMNpedeJeHUsl JEeIUTeNss U  KpaTHOro,
HauOOJIBIIIETO OOIEro JEJUTENIs] W HaWMEHBIIEro OOIIEro
KpaTHOTO, MPOCTOrO M COCTAaBHOTO YHCEJ; MCHOJb30BaTh 3TH
MOHSTHS TIPU pPELICHUH 3a/1a4 (IIPH HEOOXOAUMOCTH C OMOPON Ha
AJITOPUTM TIPABUJIA).

IIpuMeHATH AJrOpUTMbI BBIUUCICHUS HaWOOJBIIETO0 OOIIEro
JeTUTENsT W HAUMEHBIIEro OOIIero KpaTHOTO JABYX YHCET,
QITOPUTM PA3JIOKEHUS YHCIIa HA TPOCTHIE MHOKUTEIH.
HccaenoBarb cBoiicTBa JEIMMOCTH CYMMBbI U IMPOM3BEICHUS
YUCEJl C ONIOPOM Ha BONPOCHBIN ILJIAH.

IlpuBoauTs, npuMepbl yucCed C 33JaHHBIMH CBOWCTBAMH,
Pacno3HaBaTh BepHbIe M HEBEPHbIE YTBEPKJICHUS O CBOMCTBAX
YUCeJ, ONMPOBEPraTb HEBEPHBIC YTBEPXKIEHUS C IOMOIIBIO
KOHTPIPUMEPOB.

KoncrpyupoBarh  MaTeMaTH4yecKHe  NPeNJIOKEHUST  C
MTOMOIIIBIO CBSI30K «H», «HIIN», «ECIH..., TO...» TI0 00pa3ily.
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PemaThb TeKCTOBBIE 3a7aul, BKJIFOYAIOIIHE ITOHATUS ASIUMOCTH,
apu(METHYECKUM CIIOCOOOM, UCIIOJIB30BaTh Iepedop Bcex
BO3MOJKHBIX BapHAHTOB C OTIOPOI Ha BOIPOCHBIH IIJIaH.
MopaeanpoBaTh X0/ pEHICHHUS 33Ja4yd C TMOMOIIBI0 PUCYHKA,
CXEMBI, TAOIUIIBI.

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

Kputnueckn oneHMBaTh MOJIy4YeHHBIH pe3yabTaT, HAXOAUTh
OIIMOKHU, OCYLECTBJIATH CAMOKOHTPOJIb, IPOBEPSAS OTBET HA
COOTBETCTBHE YCJIOBHIO.

Harasanasn
reoMeTpus.
IIpsimbie HA
IJIOCKOCTH
(7 9)

Ilepnenouxynapuuie npsamsie. Ilapannenvhvie npsamoie.

Paccrosinue MCXKAY ABYMA TOYKaMH, OT TOUKHU OO HpHMOﬁ,

JUITMHA TTyTU HA KBAaJPAaTHOM CETKe.
Ipumepol npsamvix 6 npocmpancmee.

Pacno3HaBarp Ha ueprexax, PUCYHKax Cllydal B3aWUMHOIO
pPacIoJIOKEHUS JBYX MPSAMBIX.

HN300paxath ¢ NOMOWBIO YePTEXKHBIX HMHCTPYMEHTOB
KJIeTyaTo Oymare JBe TMepeceKaroluecs MpsMble, [IBE
napajuieJbHbIe MPSIMbIC, CTPOUTH MPIMYIO, TEPICHAUKYISIPHYIO
JaHHOM.

IpuBoauTH NnpUuMepsbl napajuieTbHOCTH U
MEePIEHIUKYIISIPHOCTH TIPSIMBIX B POCTPAHCTBE.

Pacno3naBarb B MHOTOYTOJBHUKAX TMEPHEHIUKYISIPHBIE |
napajieiabHble  cTOpoHbl. M300pamarb MHOTOYrOJIBHUKUA C
napauieNbHBIMU, IEPICHANKYISIPHBIME CTOPOHAMU O 00pasIry.
Haxoauth paccTostHuE MEXIy IBYMS TOYKaMH, OT TOYKH [0
NpsMOM, JIMHY NTYyTH Ha KBaJpaTHOM CETKE, B TOM 4YHUCIE
UCIIONB3Ys ITU(POBBIE PECYPCHI.

Apoon
(32 u)

OObIKHOBEHHast  ApoOb, OCHOBHOE  CBOMCTBO

cokpaitenue n1poodeit. CpaBHEHHE U yIOPSA0YUBAHUE IPOOEH.

JlecsTuunble qpodu U MeTpUYecKas CUCTEMa Mep.

1podu,

Apudpmernueckue  AeMcTBUS ¢ OOBIKHOBEHHBIMHU

JACCATHYHBIMHA I[pO6SIMI/I.

u

CpaBHUBATBH M YNOPSIA0YHUBATHL JIpOOH, BBHIOHPATH CIOCOO
CpaBHEHHs Jpobeit.

IpeacraBasiTe JaecsATUYHBIE OPOOM B BUAE OOBIKHOBEHHBIX
npoOeli M OOBIKHOBEHHBIE B BHJIC JICCITHYHBIX, MCIOJIb30BATH
IKBUBAJICHTHBIC TPEACTABJICHUSA HpO6HBIX quceil IIpUu HUX
CPaBHEHUHU, NPH BBIYUCICHHUAX (MIPH HEOOXOIUMOCTH C
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OtHomenue. Jlenenue B JaHHOM OTHOIIEHUU. Macwmao,
POIOPLHSL.

[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.

Beinoanars apupmMeTnueckue a1edCTBHS C OOBIKHOBEHHBIMHU U
JECATUYHBIMH JIPOOSMHU.

BbrunciasTs 3HauCHUS BBIpAXCHUI, COJIEpIKaIINX
OObIKHOBEHHBIE M JIECATUYHbIE  JPOOHM,  BBINOJHSTH
npeoOpa3oBanHusi IpoOel, BBIOMPATH CHOCO0, NPHMEHSATH
cBoiicTBa apu(QMETHUUECKUX JEHCTBUI UId paluoOHaTU3alUun
BBIYUCIICHUM.

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

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

Haxoauth Macmita0 TutaHa, KapThl U BBIYUCIATH PACCTOSHUSA,
MCIOJIB3YS MacIITad ¢ OMOPOoil Ha aNTOPUTM YU4eOHBIX JAEHCTBUU.
OO0BSACHATH, UTO TAKOE MPOIICHT, YIOTPEOJISITH 00OPOTHI PEUU CO
CJIIOBOM «IIPOIICHT». BhIpasaTh MPOLEHTHI B IPO0SX U IpoOH B
MPOIEHTaX, OTHOIIICHUE JIBYX BEJIMYHH B TIPOIICHTAX.
BbIYuCAATH IPOIIEHT OT YHCIIa M YUCIIO TIO €0 MPOIEHTY.
OxpyrasTe QpoOH U MPOIEHTHI, HAXOAUTh TPHOIFMKESHUS THCEIT
P HEOOXOIUMOCTH C MCTIOJIb30BaHNEM BU3YaJIbHON OMOPBI.
Pemats 3agaum Ha YacTH, TPOLEHTHI, NPOMOPIWH, Ha
HaXO0XJAeHHEe Apodu (IPOIEHTa) OT BETMYMHBI  BETUYHHBI TIO €€
npoOu (TporeHty), npobu (MpoIeHTa), KOTOPHIA COCTaBISET
oaHa BenmuuuHa oT apyroi. IIpuBoauTh, pasdouparhb,
OLIEHMBATH PA3JIMYHBIC PEUICHHUS, 3alTUCH PEIICHUI TEKCTOBBIX
3aj1a4 MpU HEOOXOMMOCTH C HAIIPABIISAIOIIEH TTOMOIIBIO.
N3Bnekary wuHpopMamuo U3 TAONUI] ©W  JUArpaM,
HUHTEPIPETHPOBATH TaOJINYHBIC JaHHbIE, OTIpEETISATh
HauOoJbIlIee M HAUMEHBIIIee U3 MPEACTABICHHBIX TaHHBIX.
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Harasgnas
reoMeTpus.
CummMmertpus
(6 w)

Ocesas CUMMempusl. HeHmp(lJZbHaﬂ CUMMempusl.

Ilocmpoenue cummempuyHvix ueyp.
Cummempus 6 npocmpancmee.

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

HaxoauTh npuMepsl CUMMETPUHU B OKPYXKAIOILEM MUPE.
MopaeaupoBath u3 Oymaru 1Be (UTYpBl, CHMMETPUYHBIC
OTHOCHUTEJIBHO MPSIMOH; KOHCTPYHPOBATh I'€OMETPUUECKHE
KOH(HUTypaInu, UCIIOIB3YsS CBOICTBO CHMMETPHH, B TOM YHCIIE C
MOMOILBIO IIU(PPOBBIX PECYPCOB C ONMOPOIl HA AITOPUTM YUEOHBIX
JIEHCTBH.

Boipaxenust
¢ OykBamu
(6 4)

[TpumeHeHne OYKB IS 3aITUCH MaTEMATUICCKUX BBIPAKEHUH U
NPEIUIOKEHUN.  Bykeenuvie  8blpadiceHusi U HUCTOBbLE
NOOCMAaHOBKU.

BykBeHHbBIE paBEHCTBA, HAXOXKICHHE HEM3BECTHOTO KOMIIOHECHTA.
DopmyJIbL.

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

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

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

3anucepiBaTh ¢opmyJni: MepuMeTpa u TJIOIIAIN
MPSIMOYTOJIbHUKA, KBajpaTa; UIMHBI OKPYXHOCTH, IUIOLIAJH
KpyTa; BHINOJIHATH BIYMCJIEHUS 110 STUM (opMyiam.
CocraBasitb (popmyJibl, BBIPAKAIOIINE 3aBUCUMOCTU MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA, KOJUYECTBO,
CTOMMOCTh; TPOU3BOJAUTEIBLHOCTh, BpeMsi, OO0BEM pPabOTHI,
BBITIOJTHSATH BBIYUCIICHUS IO TUM (opMyam.

Haxonuth  HEW3BECTHBIH  KOMIIOHEHT  apU(METUUECKOTrO
JICHCTBHS.

Harasanas
reoMeTpus.
@urypsl

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

H3o00paxkars Ha HEIWHOBAaHHOW U KJeT4yaTroil Oymare c
UCIIOJIb30BaHUEM YEePTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJBHUKHU C 3aJAHHBIMA CBOWCTBAMMU: C
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HA IJIOCKOCTH
(14 v)

W3mepenue yrioB. Buasl TpeyroJbHUKOB.

Ilepumerp MHoroyronpHuka. Ilmomans

¢buryper. Dopmysl

nepuMeTpa W IUIOIAgu mnpsiMoyroibHuKa. [Ipubmmxénnoe

U3MEpEeHHE IIomaan Guryp.

Ilpaxmuueckas paboma «Ilnowaowv kpyeay.

napajuieJIbHbIMU, MEPIEHIUKYISIPHBIMUA, PABHBIMH CTOPOHAMH,
OpsIMBIMU  yIJIaMH U Jp., PaBHOOEIPEHHBI TPEYroJbHUK.
IIpennarars U 06Cyk1aTh CIIOCO0bI, AJITOPUTMBI [IOCTPOCHHUS.
HccnenoBarb, UCHONB3ys  OKCIEPUMEHT,  HAOIIOACHHE,
MOJCIIMPOBAaHUE, CBOMCTBA  IIPAMOYIOJIbHUKA,  KBajJpara,
pa30buBaTh Ha TPEYTOJIBHUKHU C OMOPOM Ha BOMPOCHBIH TUIaH.
O0ocHOBBIBATH, ONPOBEPraTh C IMOMOIIBIO KOHTPIPHUMEPOB
YTBEPXKIECHHUSI O MpPsSMOYTOJIbHUKE, KBaJpare, Paclo3HaBaTh
BEPHBIE U HEBEPHBIC YTBEPIKICHMUS.

H3mepsATH U CTPOUTH C OMOIIBIO TPAHCIOPTUPA YIJIbI, B TOM
YHUCJIE B MHOI'OYI'OJIbHHUKE, CPABHUBATH YIUIBI, PACIO3HABAThH
OCTpBbIE, MIPSIMbIE, TYIbIE, PA3BEPHYTHIC YIJIbI.

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

BoruucasTh epuMeTp MHOT'OYTOJIbHUKA, IJIOIIAb
MHOTOYTI'OJIbHUKA pa30MEHUEM Ha MPSIMOYTOJbHUKH, HA PaBHbBIE
Gburypbl, UCMOIB30BaTh METPUUECKUE SAMHHIIBI U3MEPEHUS
JUTMHBI U TITOIIAIN C OTIOPOM HA aJTOPUTM yU4e€OHBIX JIEHCTBHIA.
Hcnoab3oBath NpuOJINKEHHOE M3MEPeHHe [IMH U TI0IAAeH
Ha KjeTdyaroi Oymare, TpUOIMKEHHOE U3MEPEHUE JITUHBI
OKPY’KHOCTH, TUIOLIaJAH Kpyra.

Iono:kuTEALHBIE
oTpuuaTe/bHbIE

L1 (W) £

(40 v)

[enbie qyuca. Mooyns yucna,

ceomempuueckas

unmepnpemayus mooyas. Qucnosvle npomexcymxu.

I[lonoxxutenpHBIE H OTpULATCIIbHBIC

yucia. CpaBHeHHE

MMOJIOKHUTECJIBHBIX W OTPULATCIIBHBIX YHCECII. ApI/I(l)MeTI/I‘IeCKI/Ie
HeﬁCTBHH C IMMOJIOKUTCIIbHBIMU U OTPUIATCIbHBIMU YU CIIAMHU.

Penrenuie TeKCTOBEIX 3a1ad.

IIpuBoaMTL NpHMepPHI HCHOJB30BAaHUS B PEATbHOM JKU3HU
MOJIO)KUTEIBHBIX U OTPULIATEIIbHBIX YUCEIL.

M300paxkaTth 1enple yncia, MOJO0KUTEIbHBIE U OTPULIATEIbHbBIE
qyciia TOYKaMHU Ha YUCIIOBOW NPSMOM, HCIOJIb30BaTh YHCIOBYIO
MPSIMYIO JUIsSl CPAaBHEHUS YHCEIL.

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

®opMyIMpOBATh MPABWJIA BBIUKCICHUS C TIOJOKUTEIBHBIMU U
OTPULATENIbHBIMHU YHCIIaMH, HAXOAUTH 3HAYEHHUSI YHCIIOBBIX
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BBIPAYKCHHI, COIEepKALIMNX JEUCTBUSI
C TMOJIOKUTEIbHBIMH W OTPULIATEIILHBIMU YHUCIAMH  TPU
HEO0OXOIUMOCTH C OIOPOI HA aNTOPUTM TIPABHIIA.

IIpumeHsATH CBOWCTBA CIOXKEHUS W yYMHOXKEHHUS A
peoOpa3oBaHus CyMM U MTPOU3BEICHUN.

IIpeacrasiienune [IpsmoyronbHass cucTeéMa  KOOPAMHAT HA  IUIOCKOCTH. | OOBSICHATh M MJUIIOCTPUPOBATH MNOHSITHE TIPSIMOYTOJBHON
JaHHBIX KoopauHatel TOYKH Ha MIOCKOCTH, a0CIUCCa U OpAMHATA. CUCTEMBbl ~ KOOpPJAMHAT  HA  IUIOCKOCTH,  HCIOJb30BaTh
(6 1) CronbuaThic H KPYrOBBIC THArPAMMEL. TEPMHUHOJIOTHIO; CTPOMTh Ha KOOPAMHATHON MJIOCKOCTU TOYKHU U
[paxtuyeckas padota «[locTpoeHHe HArPaMM». ¢urypsl Mo 3aJaHHBIM KOOpAMHATaM, HAXOAUTH KOOPIUHATHI
Pemienne  TeKCTOBBIX  3amay,  coJepKalMX  JIaHHbIE, | TOICK.
MPEJICTABJICHHBIC B TAOIMIIAX M HA JUarpamMMax. Yurare cronOyaThie H KPYT'OBBIC AuarpaMMbl,
HHTEPNPEeTUPOBATH JaHHBIC; CTPOUTH CTOIOYATHIE JUArPAMMBI.
HUcnoan3oBath uHpoOpMaNnuo, MpeACTaBICHHYIO B TabIUIaX,
Ha JauarpamMmax Juisl PelIeHHs] TEeKCTOBBIX 3a/Jad U 3aJad u3
peanbHOU KU3HU.
Harnsanas Ipsamoyeonvuelii napannenenuned, Kyo, npusma, nupamuoda,|Pacmo3HaBaTh Ha 4YepTeKaX, pUCYHKAX, OMUCHIBATH ITUPAMHUTY,
reoMeTpusi. KOHyc, — yumumop, wap u  cgepa.  Hzobpadicenue|npusmy, HUWIHHAP, KOHYC, IIap, W300paxaThb HX OT PYKH,
Durypsl NpPOCMPAHCIEEHHBIX Queyp. Ilpumepul Ppaseépmox | MOAeJTUPOBATH M3 Oymaru, IUTACTWUIIMHA, MPOBOJIOKA U JIp. C

B IIPOCTPAHCTBE
CAY)

MHOCOCPAHHUKOS, uwzqupa U KOHyca.

Ilpaxmuueckas paboma «Cosz0anue
NPOCMPAHCMBEHHBIX PUSYD Y.
TIonamue 00véma, eouHuyvl usmMeperus o00vEMA.

Mmooeneu

O6vém

NpPAMOY20JIbHO20 napaieienunedd, Kyoa, popmynvl 0o6véma.

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

N3yuaTh, WUCMONB3ys SKCHEPUMEHT, HAOIIOJIEHUE, U3MEPEHHUE,
MOJIEJIMPOBAHNUE, B TOM YMUCJIE KOMIIBIOTEPHOE, U ONMUCHIBATH
CBOMCTBA HA3BAHHBIX TEJ, BBISAABJIATH CXOJACTBA U PA3IHUMSA:
MEXKy TUPAaMUZION U TIPU3MOM; MEXAY UWIMHAPOM, KOHYCOM U
1apoM.

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

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

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

IHoBTOpEHME,
00001mIEHME,
cHcTeMaTH3alus
(20 u)

[ToBTOpEHNE OCHOBHBIX TMOHSATHH M METOAOB KypcoB 5 u 6

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

Bor4uciasTh 3Ha4E€HUS BEIPAKECHUM, COIEpKAIIMX HATypabHBbIE,
Lenble,  TOJOXKUTEJIBbHBIE M OTPULATEIBHBIE  YHUCIA,
OObIKHOBEHHBIE U JIECATUYHbIE  ApOOU,  BBIIOJHATH
npeoOpa3oBaHusl 4YKMCeNd M BBIPAKEHHHM NpU HEOOXOAUMOCTH C
HaIlpaBJIAOIIEH TOMOIIBIO.

Bb10upaTh c10cod cpaBHEHUS YUCEIl, BBIYMCICHUH, IPUMEHSATH
cBoiicTBa apudmMeTnueckux AeHCTBUH Ul palMOHAIU3ALMU
BBIYMCIICHUM.

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

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

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJI'EBPA» (I1I0 TOAAM OBYYEHUAA)
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7 kaacc (He menee 102 u)

HasBanmue
pasneia (TemMbl)
Kypca (4uciao

OcHoBHOe coepsKkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

4acoB)
Yucaa u [ToHsTHE paIMOHATILHOTO YUCIIA. CucTteMaTH3UPOBATH U 000ralmaTh 3HAHUSI 00 OOBIKHOBEHHBIX
BBIYHMCJICHHS. ApudmeTnueckue AeUCTBUS C PallMOHAIBHBIMU YHCIAMHU. U ICCATUYHBIX APOOSX.
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
MPONOPLIMOHATBHOCTH.

Ha MHOXUTCIIN

u obOpaTtHas

JECATHUYHYIO IPOOb.

I[IpumeHsiTh  pa3HooOpa3Hble  CHOCOOBI M MPUEMBI
BbIYNCJIEHNS] 3HAYEHU JPOOHBIX BbIPA’KEHUM, COIEepKAIINX
OOBIKHOBEHHBIC ¥  JECATHYHBIC JpOOHM: 3aMEHATh TIpH
HEOOXOUMOCTH  JIECATUYHYIO  JApoOb  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO JIECATUIHON, MIPUBOJUTH BBIpAXKCHHE K (hopme,
HaumbOosnee ynoOHOM /Uis BBIYUCICHUN, NPEoOpa3oBBIBATH
IpOOHBIE BBIPAKEHUS HA YMHOXXEHHE UM JEJICHUE JECATUYHBIX
Ipo0eil K IEHCTBUAM ¢ LENBIMU YUCIaMU (TIpU HEOOXOMMOCTH C
HaMpaBJISIONIEi TOMOUIBIO).

IIpuBoauTH 4MCI0BbIe U OyKBEHHbIE NMPUMEPHI CTENEHU C
HATypaJIbHBIM TIOKa3aTelieM, OOBSICHsS 3HAYCHUS OCHOBAHUS
CTEIICHU M IIOKa3aTeNsl CTEINCHU, HAXOIWTh 3HAUCHUS CTCICHEH

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

I[loHuMaTe CMBICI 3amUCH OOJBLIIMX YHCeI C IOMOIIbIO

AeCATUYHBIX Apoleil U cTeneHel uncaa 10, npumMeHsATs UX B

peajJbHbIX CUTYAI[HAX.

IIpuMeHATH NPU3HAKK JAETMMOCTH, Pa3JI0KEHHS HA MHOXKHUTEIN
HaTypaJbHbIX YHCET.

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

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

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

Anredpanyeckue
BbIPaKeHUsl
(27 v)

byksenHsble BeipakeHus. [lepemennslie. JlomycTumble 3HaYCHUS
nepeMeHHbIX. POpMyIIbL.

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

CBolicTBa CTENEHU C HATYpaJIbHBIM I1OKa3aTeIeM.
MHoOrousneHsl. Cnoxenue, BBIYMTAHUE, YMHOKEHHE
MHOTOWwIeHOB.  DopMyinbl  COKPAIIEHHOIO  YMHOXKEHHS.
Pa3noxeHne MHOrO4YI€HOB HA MHOKUTENH.

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

Haxoauth 3HaueHus OyKBEHHBIX BBIPAKEHHM NpH 3aJaHHBIX
3HAYEHUSAX OYKB; BBITIOJIHITH BEIYMCIIECHUS IO (hopMyam.
BbInoaHATH TpeoOpa3oBaHus LEIOT0 BhIPAKEHHsI B MHOTOUJICH
NIPUBEJICHUEM TTOAO0OHBIX CIIaraeMBbIX, PACKPHITHEM CKOOOK.
BbINOJHATL yMHOXKEHHE OIHOWIEHa Ha MHOTOWIEH |
MHOTOWJIEHa Ha MHOTOWICH, MPUMEHATH (HOpMysbl KBajpaTa
CyMMBbl M KBaJpaTa pa3HOCTH C OINOpPOW Ha CIPaBOYHYIO
UH(pOPMALHIO.

OcymecTBIATh pPa3iokKeHHE MHOTOWIEHOB Ha MHOXHUTEIU
myTéM BBIHECEHUS 32 CKOOKH OOIIEro MHOXKHUTEIS, TPUMEHEHHS
bopMynbl  pa3sHOCTH  KBaJpaToB, (OPMYNT COKpaLIEHHOTO
YMHOKEHUS C OIIOPOM Ha CIIPaBOYHYIO HH(OPMALIUIO.
IIpumensite 1peoOpa3oBaHUE MHOTOWIEHOB Ui PpEIICHUS
pasNMYHBIX 3a/a4 M3 MaTeMaTHUKH, CMEXKHBIX IMPEIMETOB, U3
peaabHON MPaKTUKH.

3HAKOMUTBCS C UCTOPHUEN Pa3BUTHS MAaTEMATHKH.
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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.

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

CIIOCOOOM CIIOKEHUSL.

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

IHoa0upars mpumepbl map YMCEN, SBISIIOUIUXCS PEIICHHEM
JIMHEWHOIO YPaBHEHUS C IBYMsI [IEPEMEHHBIMH.

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

HaxonuTh pemieHue CHUCTEMbl JBYX JIMHEHHBIX YpaBHEHHH C
JIBYMsI IEPEMEHHBIMU C OIIOPOIl HA aITOPUTM YUEOHBIX IEHCTBUM.
CocTaBisiTh M pemIaTh YPaBHEHUE UM CUCTEMY YPAaBHEHHI 110
YCIIOBUIO  3aJiaud, HWHTEPIPETUPOBATh B COOTBETCTBUM C
KOHTEKCTOM 3a/1auyd TIOJIYYEHHBIH pE3yJbTaT C ONOpOH Ha
BOIIPOCHBIN IJIaH.

Koopannarsl
U rpaguku.
DOyHKIUUHA
(24 )

Koopannara Touky Ha npssMoi. YHCIIOBBIE IPOMEKYTKHU.
PaccrosiHre Mexy 1ByMs TOYKaMHU KOOPAUHATHOU NPSMOM
IIpssMoyrosibHas cucTeMa KOOpAMHAT Ha IJIOCKOCTH. [Ipumepht
rpauKoB, 3aJaHHBIX (hopMynamu. UTeHne rpaguKoB peabHbIX

3aBUCUMOCTEMH.

[Tonstue Qynkuuu. I'papux ynkumn. CpoicTBa (QYHKIIHIA.

Jluneitnass  ¢ynkuusa. Iloctpoenune rpaduxa

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

JIMHEWNHOU

HN3o00paxkats Ha KOOPJMHATHOMN MpAMO TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpJAMHATaM, JIy4H, OTPE3KH,
MHTEPBAJIbI; 3alIMCHIBATh UX HA AJIT€OpPandecKoM sI3bIKE.
OTMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 33JaHHBIM
KOOpJMHATaM; CTPOMUTH TIpaUKU HECIOXKHBIX 3aBHUCHMOCTEH,
3aJJaHHBIX (OpMYyJIaMH, B TOM YHUCIIE C TOMOLIbI HHU(POBBIX
nabopaTopuil.

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

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

Pacno3naBaTth nuHeliHy0 QyHKImo0 Y = KX + b, omucsiBaThH
e€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHUI kKodpuumentoB K u b
(pu HEOOXOAMMOCTH C OIIOPOM Ha ANTOPUTM MPaBUIA).
Crpours rpaduku muHeiHON QyHknu, GyHkmuun 'y = kX + b
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Hcnoab3oBaTh nH(POBBIE pecypebl 175 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, mnpuUMeHATH CHOCOOBI  CpPAaBHEHMS  4HUCE,
BBIYMCIICHUM,  TpeoOpa3oBaHWUW  BBIPAKECHHH,  pEIICHUS
YpaBHEHUI TTPU HEOOXOJMMOCTH C HAMIPABJISIOIICH TTOMOIIIBIO.
OcymecTBIASITh CAMOKOHTPOJIb BBINIOJIHAEMBIX JACHCTBUH U
CaMOIIPOBEPKY pe3ysbTaTa BBIYMCICHUH, MPeoOpa3oBaHUM,
MOCTPOCHUH.

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

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

8 kiacc (He menee 102 )

Ha3Banue
pasnaesa (TemMbl)
Kypca (4uci1o

OcHoBHOE cofepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00YYAKIIHUXCS

4acoB)
Yucna u KBanpatHslii KopeHb U3 uncna. Ilonamue ob uppayuonanvrom | @opMyJIMpoBaTh onpeaeaeHue KBaJpaTHOIO KOPHS U3 4HCa,
BbIYHCJICHHS. yucne. /lecamuunvle npubIUMCEHUS UPPAYUOHATILHBIX YUCEL. apu(METHYECKOT0 KBaJIPaTHOTO KOPHS MPH HEOOXOJIUMOCTH C
KBanparnsie Heticmeumenvnule uucna. CpasHenue 0elicmeumenvhbix Yucesl. | BU3yaabHON OIMOPOH.

KOPHHU

Apudmernueckuil KBapaTHBIN KOPEHb.

le/lMeHﬂTb Oonepatrio M3BJICYCHHUA KBAJPATHOTIO KOpPHA U3
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(15 ) YpaBHeHue Buaa X’ = a. YrCIia, MCHOJb3YS MPU HEOOXOUMOCTH KAJIbKYJISTOP.
CaoiicTBa apuQMeTUIECKUX KBaJIpaTHBIX KOpHEH. |OueHMBaTh  KBaJpaTHble KOPHM LEJIBIMH  YHCIAMH U
[IpeoOpa3oBaHue  YHUCIOBBIX  BBIPAKEHUH,  COJEPIKAIIUX | IECATUYHBIMU IPOOSIMH.
KBaJPaTHBIEC KOPHHU. CpaBHUBATL W  YNOPSAOYUBATH  pAIlMOHAIBHBIE U
MPpaLMOHATIbHBIE YHCIIA, 3alIMCAaHHbIE C TIOMOIIBIO KBaJPAaTHBIX
KOpHEH NMpH He0OXOAUMOCTH C HANPABJISIOIIEH TOMOIIBIO.
HUccaenoBars ypaBHEHHE x2 = d, HAXOAUThb TOYHBIE U
npuOIKEHHBIE KOpHH pu & > 0.
HccaenoBars, CcBOMCTBA KBAJAPATHBIX KOPHEH, MPOBOJA
YUCJIOBBIE SKCIIEPUMEHTHI C HCIOJIb30BAaHUEM KaJbKYJIATOpPA
(KoMTIBIOTEPA).
IlpumenaTs cBoOiicTBA apu(MeTHYECKMX KOpHe#l s
npeodpPa3oBaHUA BbIPAKEHUI.
BbinosHATL mpocreiilmme 1npeoOpa3oBaHUsl  BBIPAXKECHMUI,
coJiepKallluX KBaJpaTHble KOPHU. BbIpakaThb HepeMEHHbIE U3
reOMETPUUYECKUX U Pu3ndeckux (HopMmyl Ipu HEOOXOJUMOCTH C
ONOpOil Ha MPABUJIO.
BoruuciasaTs 3HAYEHUS BBIPAKEHUN, COACPKAIIUX KBAJpaTHbIC
KOpPHU, UCHOJIb3Ysl IPU HEOOXOAUMOCTH KaJIbKYJISATOP.
Hcnonb3oBare B XO04€ peELIEHUS 3aJady  dJIEMEHTapHbIE
MIPEJICTABJICHUS], CBSI3aHHBIE C NPUOIMKEHHBIMU 3HAUYECHUSMU
BEJIMYMH.
3HAKOMUTHCA C UICTOPUEN Pa3BHTHS MAaTEeMAaTHKH.
Yucna u Crenenb ¢ nensiM nokaszareneMm. CrangapTHas 3anuch yucia. | PopMyJaupoBaTh onpeaeleHHe CTENECHH C [IEJIbIM MTOKa3aTeleM
BbIYMCJICHHS. Pa3Mepsr 00bEKTOB OKPY>KAIOIIETO MUPA (OT DJIEMEHTAPHBIX (pu HEOOXOTUMOCTH TI0 BU3YaJIbHON OTIOpE).
Crenennb YaCTHI] 10 KOCMUYECKHX OOBEKTOB), JTUTENBHOCTh IpolieccoB | [IpeacTaBasiTh 3anuch OOJBIINX U MAJIBIX YUCEI B CTAaHIAPTHOM
€ HeJIbIM B OKpPY’KaIOIlleM MUDE. Bujse. CpaBHMBATBL YWCIa U BEJIUYUHBI, 3alUCAHHBIE C
noKasareJyem CBolicTBa CTETEHH C LIETBIM MTOKA3aTEeJEM. ucnoJb30BaHueM crenenu 10.
(7 ) HUcnoab3oBarh 3amMch 4YHMCEI B CTAHAAPTHOM BHJAE IS

BBIPQKEHUS pa3MepoB OOBEKTOB, JIMTEIBHOCTH MPOIIECCOB B
OKPY’KaIOIIEM MUDE.
®opmyIMpPOBaTh, 3aIMCHIBATHL B CUHMBOJIMYECKOil (opme n
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WIIJTIOCTPHPOBATL IIPUMEPaAMHU CBOMCTBA CTEIEHU C O CJIbIM

nokasareneM (Ipu  HEOOXOJUMOCTM €  MCIOJb30BaHUEM
BU3YaJIbHOW OIOPBI).
I[IpuMensiTh  cBOMiCTBAa CTemeHW JJIs1  IpeoOpa3oBaHuUs

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

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

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

KBaaparusbrii PackiaabiBaTh Ha MHOKHMTENM KBAJPaTHBIM TPEXWIEH C

TPEX4iIeH HEOTPULIATENIbHBIM JUCKPUMUHAHTOM THpU HEOOXOAUMOCTH C

(54) OIIOPOM Ha AJITOPUTM ITPaBUIIA.

Aareopaunyeckue | AnreOpamdeckast ApoOb. [lomycTuMBble 3HaUeHUS IEPEMEHHBIX, | 3anuchbIBaTh areOpanyeckue Boipaxkenus. HaxoauThb o6nacth

BbIPasKeHUSI. BXOJILINX B airedpandeckue BolpakeHuss. OCHOBHOE CBOMCTBO | ONIPEAETICHUS PAllMOHAILHOTO BhIPAKEHUS.

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

Apo0b CrnoxeHue, BBIYUTAHUE, YMHOXEHHE u JIeNIeHHE | IpoOU, B TOM YHCIIE C TOMOILBIO KaIbKYJIATOPA.

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

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

BbInoHATL fAeiicTBUSI ¢ aireOpanyecKuMu ApoOsSMH  IpU
HEOOXOIUMOCTH C HampaBisoomed mnomoupto. [IpuMeHsTs
npeoOpa3oBaHus BBIpaXEHUN JUIs pelleHus 3aaad. Beipakath
nepeMeHHble 43 (Gopmyn (PU3NYECKUX, TE€OMETPUUYECKHX,
OINUCHIBAIOIINX OBITOBBIE CUTYAIlMM) TNPH HEOOXOAUMOCTH C
HaITpaBJISAOIIEH TOMOIIIBIO.

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

U HEPABEHCTBA. dopMmya KOpHER KBaApaTHOIO ypaBHeHUs. Teopema Buema. |3anucbiBaTh (OPMYJy KOpHEH KBaJpaTHOIO YpaBHEHMS;

KBanparnsie Pemenne ypaBHeHuil, cBoasmuxcs K KBagipaTHsIM. [IpocTeiinye | pemiaTb KBaJipaTHble YPaBHEHUs] — TIOJHbIE M 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.

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

HabaoaaTts M aHAJIM3MPOBATH CBS3b MEXKIY KOpPHSMHU U
K03 pHLIHEHTaMU KBAJPAaTHOTO YpaBHEHUSI.

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

Pemiath TekcTOBBIE 3aja4M anreOpandyeckuM CIocoOoM:
MEPEXOJIUTh OT CJIOBECHOH (HOPMYIMPOBKH YCIOBHS 3a7add K
anreOpanveckol MOJAENIH MyTEM COCTaBJICHHS YpaBHEHHS (IIpU
HEOOXOIUMOCTH C  HAIPABJISIONICH TIOMOINIBbIO);  peIIaTh
COCTaBIICHHOE YpaBHEHUE; HHTEPIIPETUPOBATH PE3yIbTaT.
3HAKOMHTHCSI ¢ HICTOPUEH Pa3BUTHS aITreOpEHI.

YpaBHeHus JluneitHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMHU, €ro rpaduk,|Pacno3zHaBaTh JUHEHbIC YpaBHEHUS C IBYMsSI IEPEMEHHBIMHU.
1 HepaBeHCTBA. IIPUMEPBI PEILICHUS] YPABHEHUH B LIEJIBIX YHUCIIAX. Crponth rpaduku JHMHEHHBIX YpaBHEHHUH, B TOM 4YHCIE
Cucrembl Pemenne cucreM [ByX JHMHEWHBIX YypaBHEHHH C JIByMs |HCHOJB3Ysi LHM(POBBbIe Ppecypcbl (MpU HEOOXOIUMOCTH C
ypaBHEeHU NEpEeMEHHBIMH. [IpUMephl PEIICHUsT CHCTEM HEIMHEHHBIX | OOPON Ha aITOPUTM Y4EOHBIX NEHCTBHMH).
(13 v) YPaBHEHUH C ABYMsI IEPEMEHHBIMH. Pazimmyarhs napajuienbHble U IIEpECEKaroluecss IpsMble 0 UX
I'pauueckas  unmepnpemayusi  ypaeHenus ¢ O8yMs|yPAaBHEHHSM.
nepemMenHbIMU U CUCEM YPABHEHUL C O8Y M NepeMeHHbIMU. Pemiate cucremsl [AByX JIMHEHHBIX YPaBHEHHH C JBYyMs
Pelenne TEKCTOBBIX 3a4a4 C IIOMOLIBIO CUCTEM YPABHEHUM. [IEPEMEHHBIMU MIOJCTAHOBKOW U CIIOKEHUEM.
Pemare npocreiine CUCTEMBI, B KOTOPBIX OJHO U3 YpPaBHEHUU
HE SBJISIETCS JTUHEHHBIM IPU HEOOXOJIMMOCTH C HamlpaBJsIOLIEei
MTOMOLLBO.
Ilpueooums  2pacpuueckyro  unmepnpemayuio  pewieHus
VpagHeHus ¢ 08YMs NePeMEHHbIMU U CUCTEM YPAGHEHUL C O8YMS
nepemeHHbIMU.
Pemath TekcToBbIE 321a4U AITe0OpPanIeCcKUM CIIOCOOOM.
YpaBHeHnus YucrioBbIE HEPABEHCTBA U UX CBOKCTBA. ®opmyIMpOBaTH CBONCTBA YU CIIOBBIX HEPABEHCTB,

N HEPABCHCTBA.

HepaBeHcTBO ¢ 01HOM nTepemMeHHOM. JInHeiTHbIe HEpaBEeHCTBA C

WJUTFOCTPUPOBATH NX HA KOOPAMHATHOM MPSMOM.
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HepaBencrBa OJIHOM mepeMeHHOW M ux peweHue. CUCTEMBl JTMHEWHBIX IIpuMeHATH CBOICTBA HEPABEHCTB B XO/I€ PEIICHUS 3a/1a4.
(12 v) HEPaBEHCTB C OJHOW NMEPEMEHHOM U UX pELICHUE. Pemars uHEliHBIE HEpPABEHCTBA C OJHOW TIEPEMEHHOM,
N300pakeHne pelieHus JMHEHHOTO HEPABeHCTBA U X CHUCTEM | U300pakaTh pelIeHNe HEPABEHCTBA HA YHMCIOBON HPSAMOIA.
Ha YMCJIOBOM MPAMOI. PemaTh cucteMbl TMHEHHBIX HEPABEHCTB, N300pakaTh peIICHHE

CHCTEMBI HEPABEHCTB Ha YHCIOBOM MPSIMOI PH HEOOXOAUMOCTH
C BU3yaJIbHON OMIOPOM.

DyHKIHUH. [Tonstue ¢ynkuuu. OOMacTb ONpEaEICHUS] U MHOMXECTBO Hcnoab3oBaTh  QYHKUMOHATIBHYIO  TEPMHHOJOTMI0O W

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

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

(5 9) rpaguxe. HEOOXOJMMOCTH HCIOJIb30BaTh KAJBKYISTOP); COCTABJSATH
Ta0JIMIbI 3HAYeHUH QYHKIHH.
CTpouthb no ToukaM rpadpukn GyHKIIHIA.
OnucepiBaTh CBOICTBAa (YHKINU HA OCHOBE €€ rpauuecKoro
NpEJCTaBICHUsT TMpPU  HEOOXOOUMOCTH C  HaIlpaBJISIOIICH
MTOMOIIBIO.
Hcnonb3oBath  (QYHKIMOHAIBHYIO  TEPMHHOJIOTHI0O U
CHMBOJIMKY.
HccaenoBarh mnpumepbl TpaduKOB, OTpPakKaIOUUX peaJbHbIE
npoueccel U siBneHus. IlpuBoauTH NpUMepBI IPOLECCOB U
SIBJICHUH C 3a/laHHBIMHU CBOIMCTBAaMHU.
Hcnonp30BaTh KOMIBIOTEPHBIE POIPAMMBbI ISl TOCTPOECHHUS
rpaduKoB PYHKIUI U U3ydeHHs UX CBOMICTB

DyHKIMH. Yrenne wu mnoctpoeHue rpapukoB ¢yHkuui. IIpumeps! | Haxoguts ¢ moMombio rpaguka GyHKIMH 3HAYCHUE OJTHOU U3

YucJioBbIe rpaduKoB (PYHKIMH, OTpaXKaroIIUX peabHble MPOLECCHI. paccMaTpUBAEMBIX BEIMUYUH 110 3HAYEHUIO APYTOM.

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

(9 u) PONOPLHUOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. [unepbona. | Mex1y BeTUIHHAMHE.

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

peuierue YypasHeHuti U CUCeM YPaeHeHUII.

OnuceiBaTh XapakTep W3MEHEHHS OJHOU
3aBUCUMOCTH OT U3MEHEHUS IPYrou

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

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

BCJIMYHUHBI B
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y= \/)(_’ y = k)_(

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

I[IpumensTy MudpPoBLIe pecypchl s TOCTPOSHUS TpadUKOB
GbyHKINH.

IloBTOpPEHME
U 00001IeHuE
(6 )

[ToBTOpEHNE OCHOBHBIX MOHATUH M METOAOB KypcoB 7/ u 8

KJIaccoB, 0000IIeHEe 3HAHUH.

IIpumeHsTE CcHOCOOBI  CpaBHEHUS 4YMCEJl, BBIUMCIICHUH,
npeoOpa3oBaHMI BEIPAKCHUH, pEIICHUST YPABHCHU.
OcyuiecTBAATE CAMOKOHTPOJIb BBIIOJHAECMBIX JEHCTBUM U
CaMONPOBEPKY pe3ysibTaTa BBIYUCICHHUH, MpeoOpa3oBaHUiA,
MOCTPOCHUH.

Pemiate 3agauM M3 peaJibHOM KHU3HHM, TNPHUMEHSATH
MaTe€MaTU4YeCKUe 3HaHUA JUIS pEelIeHUs 3ajad W3  JIpYyrux
MIPEAMETOB.

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

9 kmacc (#e menee 102 u)

HazBanue
pasnaesa (TemMbl)
Kypca (4uciio

OcHoBHOE coepiKaHue

OcHoBHbBIE BUIbI €ATEJIbHOCTH 06yqa101unxcn

4acoB)
YUucaa u PannonaneHble uucna, uppayuonanvHvle uucia, KoHeunvie u|Pa3BuBaThL MpeacTaBIeHUs] O 4YHCIaX: OT MHOXECTBa
BBIYMCJICHHS. beckoneunvie oecamuunble opoou. MHmnooicecmeso | HATypadbHBIX YHUCEN IO MHOXKECTBA JICHCTBUTEIHHBIX YHCEIN.
JleficTBUTEIbHBIE | Oelicmeumenvublx — yucen,  Oelicmeumenvhvlie yucia Kax|(O3HAKOMHTbCSH c BO3MOKHOCTBIO MIpeICTaBICHUS
ypcaa beckoHeuHvle decamuunvle Opoou. Bzaumno oOHo3HaAUHOE JNEHCTBUTENLHOTO YHCIa KaK OECKOHEUHOW JECATUYHOU JIpoOH,
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(9 uv) coomeemcmaue Mexcoy MHOMCECMBOM OeliCEUmMeNbHbIX Yucel | IPUMEHAThb  JICCATHYHBIC NPUONMKCHUS pallMOHAIBHBIX W
U MHOIHCECMBOM MOYEK KOOPOUHAMHOU NPIMOLL. HUPPALMOHATIBHBIX YNCET.
Cpasnenue  OelicmeumenvHulX — ducen,  apugmemuyeckue |3anucoviéams, cpagHueamo u ynopaoouueamo
oelicmausl ¢ 0etucmeumenbHblMU YUCIamu. Oelicmeumenvhvle YUcia.
[TpubnmxEHHOE 3HAaUEHUE BETMYMHBI, TOYHOCTh IPUOIDKEHUS. | BLINOJHATB, codeTas YCTHbIE M I[HCHbMCHHBIC TNPUEMBI,
Oxpyrnenne wuucen. Ilpukuaka M OLEHKAa pPE3yiabTaToOB|apupMeTHUYecKHe [eHCTBHA C pPALUOHAIBHBIMH YHCIAMMU;
BBIUHCIICHU. HAXOAMTh 3HAYCHUS CTENEHEH C LEeNbIMU IOKa3aTelIMU U
KOpHEH; BBIYMCJIATh 3HAYCHUS YUCIIOBBIX BBIPAXKECHUN.
ITosryunTs mnpeacraBjieHHe O 3HAYUMOCTU JIEHCTBUTEIIBHBIX
YHCEJI B PAKTUYECKOU I€ATEIbHOCTH YEJIOBEKa.
AHaJIM3MPOBATh U JeJaTh BbIBOABI (IOCJI€ COBMECTHOIO
aHaJIN3a) O TOYHOCTU MNPUOJIMKEHMsI AEHCTBUTEIBHOIO 4HCIa
IIPU PELLICHUH 3a/1a4.
OxkpyriasiTe JEMCTBUTEIbHBIE YMCIIA, BBINOJIHATH NPUKHAKY
pe3ynbTaTa  BBIYHMCICHHUM, OLEHKY 3HAYEHUW YHUCIIOBBIX
BBIPXKEHUM.
3HaAKOMUTBCS C UCTOPUEH PA3BUTHUSI MATEMATHKH.
YpaBHeHus JInneitHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOISIIUXCS K OcBanBaTh, 3allOMMHATL W NPUMEHATH TIpaduyecKue
U HepaBeHCTBA. JIMHEHHBIM. MeTOAbI IIPU PELICHUM YpPAaBHEHUM, HEPABEHCTB U HUX CUCTEM
YpaBHeHnust KBanpatHoe ypaBHeHue. Pemienue ypaBHEHUH, CBOASIIMXCS |(MpU HEOOXOJUMOCTH C ONOPOMl HA aIropuT™M y4eOHBIX
¢ OJIHOI K KBaJpaTHbIM. bUKBapaTHBIE YpaBHEHUS. JeNCTBUI).
nepeMeHHOH Ilpumepvr  pewenus ypasHenuii mpemveu u uemeépmoti | PacmosHaBaTth 1eible U APOOHbIE YpaBHEHHUS.
(14 v) cmeneHel pasznodceHuem Ha MHONCUMENU. Pemiath JiMHeliHbIe W KBaJpaTHble YPABHEHUsI, YPaBHEHMUS,
Pemenue npoOHO-paliMoOHaIbHBIX YPAaBHEHHH. CBOJASIIMECS K HHUM, TMpOCTeHIIne ApOOHO-pallMOHATILHBIC
Pemenne TekcToBBIX 3a7au aJireOpanyeckuM METOI0M. YpaBHEHHS.
IIpeasiaraTs BO3MOXKHBIE CIIOCOOBI PEIICHUSI TEKCTOBBIX 3ajad,
o0cy:kI1aTb MX M PpelaTb TEKCTOBbIE 3aJaud pa3HbIMHU
crocobamu.
3HAKOMHTBCS € MCTOPUEH pa3BUTHS MAaTEMaTHKU
YpaBHeHus JluneitHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €ro rpaguk. | (OQcBaumBaTh M MPUMEHSITh PUEMBI PEIICHUS CUCTEMBI JIBYX

N HEPABCHCTBA.

Cucrema IByX TMHEHHBIX YPaBHEHUH C JBYMsI 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 HHTEpIpETALIMS 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: MepexXoaUuTh OT CJIOBECHON (OPMYITUPOBKH YCIOBUS
3a7jauu K anreOpanyeckoi MOJICNIN MyTEM COCTABICHHSI CUCTEMbI
YpaBHEHHUI; pellaThb COCTaBICHHYID CHCTEMY YpaBHEHU;
HHTEPNPETHPOBATH PE3YJIbTAT.
3HAKOMUTBCS ¢ UCTOPUEH Pa3BUTUS MATEMATHKHU
YpaBHeHnust YucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anucbiBaTh, MOHHUMATb, WHTEPNPETHPOBATH
U HepaBeHCTBA. Jlunelinble HEPABEHCTBA C OJIHOM NMEPEMEHHOM U MX PEIICHHE. |HEPaBEHCTBA; UCIIONB30BaTh CHMBOJIUKY U TEPMUHOJIOTHIO.
HepaBencrBa CucreMbl JTMHEMHBIX HEPABEHCTB C OJHOW MEPEMEHHON U uX | BbIMOIHATH mpeoOpa3oBaHs HEPABEHCTB, HCMOJIB30BATH IS
(16 ) pelieHue. npeoOpa30BaHMs CBOWCTBA YMCIOBBIX HEPABEHCTB.
KBaapaTHble HEPaBEHCTBA U UX PEIICHUE. Pacno3HaBaTh nTUHEIHbBIC U KBaIpaTHbIC HEPABEHCTBA.
I'paguueckas uHTeprnperanuss HEPaBEHCTB U  cHUcTeM |Pemiath  JMHEHHBIE HEPAaBEHCTBA, CHUCTEMbI  JIMHEHHBIX
HEPaBEHCTB C JBYMS IEPEMEHHBIMHU. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIIUX KBAJIpaTHOE
HEPaBEHCTBO, U PEIIATh UX; 00CYAKAATh MOJIYYCHHBIE PEIICHUS.
N300paxkath perieHne HEPABEHCTBA M CUCTEMBI HEPABEHCTB Ha
YUCJIOBOM TPSIMOM, 3alMCBIBATH pPEHIEHUE C IOMOIIbIO
CHUMBOJIOB.
Pemath KkBajpaTHbIE HEPABEHCTBA, HCIONB3Ys TpadudecKkue
MIpEJICTaBICHHUS.
OcBanBaTh W NPHMEHATh HEPABEHCTBA I[PU PELICHUU
Pa3IMYHBIX 33/1a4, B TOM YHUCJIE MPAKTHKO-OPUEHTUPOBAHHBIX.
DyHKIMHU 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 HATYPAITLHBIMH TIOKa3aTeNAMHU 2 U 3, UX
rpauKu ¥ CBONCTBA.
I'paduxu dyrkumii: y =kx,y = kx + b,,y = ax’,y = ac,y

:\/x_,y :k;

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

ax’, y = ad,

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

OIMCHIBATH X CBOWCTBA.
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Pacno3naBaTh KBagpaTHUHYIO (QYHKIHIO 1O hopMmyIIe.
I[IpuBoanTs, mNpPUMeEpPbI KBAaJIPATUYHBIX 33aBHCUMOCTEH U3
peanbHOM JKU3HHU, (PU3HKH, TEOMETPHH.

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

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

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

YuciaoBble
noCJIe0BaTEeIbHOC
™

(154)

[ToHsATHE YK CTIOBOI MOCIEN0BATEIBHOCTH.

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

Apudmerundeckas u reomerpudeckas nporpeccun. Popmyisl N-
ro 4jeHa apuMeTHUecKOd M TeoMeTpHUYECKOW Mporpeccuil,
CYMMBI IIEPBBIX N UJIEHOB.

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

Crnooicrvie npoyenmul.

OcBauBath n NPUMEHATDb WHICKCHBIC O603H3,'—ICHI/I$I, CTPOUTDH
pe€ueBbi€ BbICKa3bIBaAaHUS C HCIIOJbB30BAHUECM TCPMUHOJIOIUH,
CBSI3aHHOH C MOHSITHEM IIOCICIOBATCILHOCTH.

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

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

[IOCJIEIOBATEIbHOCTH, €CJIM BBIIKCAHBI IEPBbIE HECKOJIBKO €&
YJICHOB.

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

Pemars 3amaun ¢ wucnoiab3oBaHMEeM (opMyn N-ro wieHa
apu(meTnyeckol W TeOMETPUYECKOM MpOorpeccuii, CyMMBbI
NEPBBIX N YIEHOB C OMOPON Ha CIIPABOYHYIO HH(POPMAIHIO.
H3zobparcamy  unenvr nocredogamenvHOCmu  MOYKAMU — HA
KOOPOUHAMHOU NIIOCKOCMU.

PaccmaTpuBaTth NpuMepsbl NPOLECCOB U SABJICHUN U3 peaIbHON
KU3HU, WUIIOCTPUPYIOUIME HW3MEHEHHe B apupMeTH4ecKon
IPOTrPeECCUN, B TEOMETPUUECKOI MPOrPECCHH; U300pajicams
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coomeemcmayouue 3a8UCUMOCU 2pAPuUYecKu.

Pemats mnpocreiiliume 3agauM, CBS3aHHBIE C YHUCIOBBIMH
MOCIIEAOBATEIHHOCTSAMU, B TOM YHCJIE 3aJa4d U3 pealbHOU
)KU3HM €  UCIOJB30BAaHUEM  IMPPOBBIX  TEXHOJOTHMA
(37IEKTPOHHBIX TA0HII, TPAPUIECKOTO KATBKYIATOPA U T.I1.).
Pewamp 3a0auu Ha Cl0dICHbIE NPOYEHMDBL, 8 MOM YUCTe 3A0ayu
U3 peanbHoU NPAKMUKU (C UCNONb308AHUEM KATbKYIAMOPA).
3HAKOMHTHCS ¢ MCTOPHUE Pa3BUTHS MATEMATHKH.

IHoBTOpEHME,
00001mIEHME,

CUCTEMaTHU3anusda

3Hanm“41

(18 u)

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

Auaredpanvyeckue BbIPaKEHHU S (mpeoOpa3oBaHue
anreOpandecKuX BhIPAXKEHUH, JOMYCTHMbIC 3HAYCHHUS).
@OyHkUU (TOCTPOEHHE, CBOWCTBA W3YYEHHBIX (DYHKIIHIA;
rpaduveckoe pereHre ypaBHEHHI U UX CHCTEM).

OnepupoBars NOHATHAMH. MHOXECTBO, IIOJMHOKECTBO,
olepaluy HaJl MHOXKECTBaMH; MCI0JIb30BaTh rpaduiyeckoe
IIPEACTABICHUE MHOXKECTB ISl ONIMCAHUS PEAJIbHBIX IIPOLIECCOB U
SBJICHUH, IIPU PEIIEHUH 33]a4 U3 APYrHX y4eOHBIX PEIMETOB.
AKTYaJIM3MpOBAaTh TEPMHHOJIOTHIO H OCHOBHbIE 1€l CTBHUS,
CBSI3aHHBIE ¢ YMCJIAMH. HATYypaJIbHOE YHCIIO0, IPOCTOE U
COCTaBHOE 4YHCJa, JEIMMOCTbh HATypalbHBIX YMCEN, NPU3HAKU
JIETUMOCTH, 11€J0€ YHCII0, MOAYNb YUCiia, OOBIKHOBEHHAs U
JecATUYHAs APOOH, CTAHJAPTHBIA BHUJ YMCIA, apUPMETHICCKUN
KBaJPaTHBIN KOPECHb.
BeInoHATS JeiicTBUS, CPABHUBATH U YIIOPSAA0YUBATH YHCIIA,
MPEACTABIIATh YHCIA HAa KOOPAMHATHOM IPSMOM, OKPYIJIATH
YHUCJIa; BBIMOJHATH NPHUKHAKY M OLEHKY pe3yibrara
BBIYMCIICHUM.
Pemath TexkcroBble 3a1a4M apuGMETHIECKUM CIIOCOOOM.
PemaTe npakruyeckue 3aa4u, CoAepKallve MPOLEHTHI, J0JIU,
YacTH, BBIPAXKAKOLIUE 3aBUCUMOCTH: CKOPOCTb — BpPEMSI —
paccrosiHue, I1leHa — KOJUYECTBO — CTOMMOCTh, OOBEM
paboTel — BpeMsi — MPOU3BOAUTEIBLHOCTH TPYAQ.
Pa30uparthb peanbHble )KU3HEHHBIE CUTYyallud, (P)OPMYITHPOBATH
UX Ha S3bIKC MATEMAaTHK{, HAXOAMThb pEIICHUE, NPUMEHS
MaTeMaTHYECKHI annapar, HHTEePIpPeTHPOBATh PE3YJIbTAT
OnepupoBarb NOHSATHSIMHU. CTENIEHb C LENBIM IIOKA3aTENIEM,
apu(MEeTHYECKUI KBaJpaTHBII KOpeHb, MHOTOUJIEH,
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anredpandeckas ApoOb, TOXKIECTBO.

BbINOIHATL OCHOBHBIC [IECHCTBHUSA. BBIIOJIHATH PAcdETHl 110
dbopMynaM, TpeoOpa3OBHIBATH IENbIE, JPOOHO-pAIIMOHATILHBIC
BBIDQKEHUSI U  BBIPAKEHHS C KOPHSIMH, pEalU30BbIBATH
pas3oKeHHe MHOTOWICHa Ha MHOXXHUTEIH, B TOM YHCIE C
UCMOJIb30BaHUEM (OpMyN pPa3HOCTH KBaJIpaToB M KBajpara
CYMMBI M pa3HOCTHU (C OIMOPOi Ha CIPABOYHYIO MH(POPMALHUIO);
HaXOJUTh JIOIYCTUMBbIE 3HAYEHUs IEPEMEHHBIX A JPOOHO-
palMOHAIBHBIX BBIPAKEHUN, KOPHEH.

MopaeaupoBath ¢ MOMOILBIO (OPMYN pealbHble MPOLECCH U
SIBTICHHUSL.

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

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

OnepupoBaTh NOHATHSIMHU. TIpPsIMas TPOIOPIHOHAILHOCTS,
oOpaTHass  NPONOPLUUOHAIBHOCTb,  JIMHEHHas  (yHKUHA,
KBaJpaTU4Has pyHKLUs, napabosa, runepooa.

Hcnoab30BaTh rpadpuKu /s OTIpeieieHus! CBOMCTB, MPOIECCOB
M 3aBUCHUMOCTEH, JUId pemeHws 3a7ad M3 APYruX Y4eOHBIX
NPEIMETOB M pealbHOW KHU3HH, MOAEJIHUPOBATH C TOMOIIbIO
rpaMKOB peajbHbIe MPOLECCHI U SBICHHUS.

Boipazkath ¢opMyJIaMH 3aBUCUMOCTH MEX/1y BETMUUHAMU.

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

7 kaacc (He MeHee 68 u)

Ha3zBanmue
pasnea (TeMbl)

OcHoBHOe cofepsKaHue

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

4acoB)
Ipocreiimmue [Ipocreiimme reomeTpuyeckie 0OBEKTHI: TOUKH, MPSIMbIE, JTy4d | POpMYJIHPOBATH OCHOBHbBIC TOHSITHS 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 33Ja4M (C MCIOJB30BAHUEM CMBICIOBOM
N3mepenue W3mepeHne JMHEWHBIX W YIJIOBBIX BEIWYHMH, BBIYHCICHHE |OMOPbI: HABOJSIIME BOIPOCHI W/WIM alFOPUTMa Y4EOHBIX
reOMeTPHYEeCKHX |OTPE3KOB U YIJIOB. JENCTBUN).
BeJIHYHUH [lepumerp u  mnowaab  ¢uryp, cocraBieHHbIX  u3|IIpoBoaMTH MpocTeiiniye NOCTPOSHUS ¢ MOMOIIBIO ITUPKYIIS U
(14 ) MPSIMOYTOJILHUKOB. JIUHEHKH.
H3MepsATH IMHEHHBIC U YTIIOBBIC BETMUYNHBI TCOMETPHUSCKUX U
IIPAKTUYECKUX OOBEKTOB.
OnpenenssiTb «Ha TIa3» pa3Mepbl PEATbHBIX OOBCKTOB,
NPOBOJIUTH IPYOYIO OIIEHKY UX Pa3MEPOB.
Pemiath 3amaun Ha BBIYMCIICHHUE JUIMH OTPE3KOB W BEIUYHH
YTJIOB.
Pemathb 3a/1a4n Ha B3aMMHOE PACIOJIOKEHUE T€OMETPUUECKUX
dburyp.
IIpoBoauTh KIacCUPUKALUIO YTTIOB, BBIYMCAATH JTUHEHHBIC U
VIJIOBBIC BEIUYHMHBI, MPOBOJAUTH HECJI0KHbIE HEOOXOIUMBIC
JTOKa3aTeNbHbBIE PACCYKICHHUS.
3HAKOMUTBHCS C UCTOPHUEH pa3BUTHS IreOMeTPHUH.
TpeyroabHuKH [TonsiTve ©0  paBHBIX TpEYroJbHHKaX M  IepBUYHBIC | Pacmo3HaBaTh mapbl pPaBHBIX TPEYrOJHHUKOB HAa TOTOBBIX
(22 ) MPEJICTAaBICHUS] O PaBHBIX (KOHTPYIHTHBIX) (urypax. Tpu |depTexkax (c ykazaHHEM MPHU3HAKOB) MPH HEOOXOIUMOCTU C

IpU3HAKa PaBEHCTBA TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA  NPSIMOYTOJbHBIX  TPEYrOJIbHUKOB.
CBOICTBO MeIMaHbI NPSMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOEpEeHHBIE U pABHOCTOPOHHME TPEYToJdbHUKU. [Ipr3Haku
U CBOICTBa paBHOOEAPEHHOTO TPEYTOJIbHUKA.

[TpoTuB Oonblieli CTOPOHBI TPEYrOJIbHUKA JIEKHUT OONbIIUI

YT OJL

BHU3yaJIbHOW OTIOPOH.

BbiBoauTh  cneactBus  (PaBEHCTB  COOTBETCTBYIOLIMX
AJIEMEHTOB) U3 PAaBEHCTB TPEYTOJIbHUKOB.

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

[IpsAMOYTOJIbHBII TPEYTroNLHUK ¢ YriaoM B 30°,
[IepBble MOHATHSA O JOKA3aTEIbCTBAX B TEOMETPHUHU.

Hepasencmeo

OTpe3Ka; MepuMeTpa TPEYroJbHUKA NPH HEOOXOIMMOCTH C
OIIOPOi1 Ha aJITOPUTM 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 CMBICIOBOMI
ONOpPBI: HABOJILME BOMNPOCH H/WIM aIrOpUTMa Y4eOHBIX
JIEUCTBHI).

Hcnoab3oBate 1UGPOBBIE pecypchl AJdsl  HCCIAeJOBAHUSA
CBOICTB U3y4YaeMbIX QUIYP.

3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS FEOMETPHH.

IMapanienbHble [Tapannensnele mpsMble, uX cBoiicTBa. Hakpect nexamue, | @opMyJMpoBaTh MOHSITHE  MApajUIEIbHBIX  MPSAMBIX,
npsAiMble, CyMMa COOTBETCTBEHHBIE U OJTHOCTOPOHHHUE YIJIbI (0Opa30BaHHBIE IIPU | HAXOAUTH IPAKTUIECKUE TPUMEPHI.
yIJ10B HepeceyeHNH MapauieNIbHbIX MPSAMBIX CEKYILEH ). M3y4yaThb cBoiicTBa yrioB, 0Opa30BaHHBIX MpPU MEPECEUCHUU
TPeyroJibHUKa [lpu3Hak  mapaJIeNbHOCTH  HPSMBIX  Y€pe3  PaBEHCTBO |[1apaJUIEbHBIX IPSAMBIX CEKYyILLEH
(14 9) PacCTOSTHUM OT TOYEK OJTHOM MPAMOM O BTOPOH NPSAMOM. IIposoauTs a0Ka3areqbcTBa. DOPMYJIHPOBATE TeopemMy
CyMMa yriioB TpEYroiabHUKA U MHOTOYTOJIbHUKA. NapajuIeIbBHOCTH  JIByX IPSAMBIX C IIOMOLIBIO  YIJIOB,
BHeninue yriel TpeyrojipHUKa 00pa30BaHHBIX MPU IEPECEYEHUU ITUX INPSAMBIX TpPETbEeH
IPSAMOM.
BbIyuciasiTh CyMMy yIJIOB TPEYroJdbHUKA U MHOTOYTOJIbHHKA.
Haxonuth uyucinoBble W OyKBEHHbIE 3HA4YEHHUS YIJIOB B
reOMETPHUYECKUX 3ajadaX C UCIIOIB30BaHUEM TEOPEM O CyMMeE
YIJIOB TPEYrOJAbHUKA U MHOTOYTOJIbHHKA.
3HAKOMHUTBCH C HCTOPHEH PA3BUTHA TEOMETPHH.
OxpyKHOCTH OKpy»XHOCTb, XOpAbl U TUAMETPHI, UX cBoWcTBa. KacatenbHas k| @opMyJMpoOBaThL  ONpedeJeHUsl:  OKPYXXHOCTH,  XOPJIbI,
H KpYT. OKpykHOCTH. OKpYy>KHOCTb, BIMCaHHass B Yroi. [lowamue o|nuamerpa M KacaTeIbHOW K OKpyxHocTu. M3ydaTrh wux
I'eomerpuueckue |/ 'MT, npumenenue 6 3adauax. buccekmpuca u cepeounHblil|CBONCTBA, TPU3HAKH, CTPOUTDH YEPTEKH.
MOCTPOCHHA nepneHouKyap KaK 2eomempuieckue Mecma mouex. HccaenoBarp, B TOM 4KCIE HCNOAB3YS HHU(POBLIE peCypChl:
(14 ) OKpyXHOCTb, OINMCAaHHAs OKOJO TPEYroJibHUKa. BrimucaHHas B | OKPYKHOCTb, BIIMCAHHYIO B yroil; LEHTP OKPYKHOCTH,
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TPEYTrOJIbHUK OKPY>KHOCTb.
Ilpocmetiwue 3a0auu na nocmpoerue.

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

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

Pemiate OCHOBHBIE 3aJa4M HA IMOCTPOEHME: yIja, PaBHOIO
JTAHHOMY; CEpEIMHHOI0 NEPIEHAMUKYJSApa JAHHOIO OTPE3Ka;
IpAMOM,  NPOXOIAIIEH  4Yepe3  JAaHHYI  TOYKY U
NEPIEeHIUKYJIIPHON TaHHOW MpsIMON; OMCCEKTPUCHI AAHHOIO
yrja; TPEyroJbHUKOB [0 pPa3jJu4yHbIM 3JE€MEHTaM Ipu
HEO0OXOIMMOCTH C HaIlpaBJIAIOIIEH TOMOIIIBIO.

3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS FEOMETPHH.

IHoBTOpEHME,
00001IEHNE
3HAHUH

(49)

[ToBTOpenue u 0000IIEHHE OCHOBHBIX IOHATHH W METOIOB
Kypca 7 Kiacca.

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

8 kiacc (He MeHee 68 u)

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

OcHoBHOe coepkaHue

OcHoOBHBIE BU/IbI 1eITEJIbHOCTH 00Y4YAKIIHUXCS

YeTpIpEXyroJibHUK
n

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

napajjiesorpaMMoB  (TIPSIMOYTOJIbHUK, poMO, KBajpar),

M300paxkaTh M HAXOAUTH Ha YEPTEKAX UYETHIPEXYTOJIbHUKU
pa3HbIX BUJOB U UX DJIEMEHTHI.
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(12 9)

npu3HaKku U cBoiictBa. Tpanenus. PaBHOOOKast U IPsIMOYTOJIbHAS
TpaIenny.
Yoeoenue meouanvi. Llenmpanvnas cummempus

®opmyIupoBaTh omnpeseJieHUsI: napasuienorpamma,
NpsSMOYTOJIbHUKA, poMOa, KBajpara, Tparenuy, paBHOOOKON
Tpanenny, IpsSMOYTroJIbHON TPareHH.

Hcnoab30BaTh NpPH  pellleHUH MNPOCTeiux  3aaaq
NPU3HAKH U CBOMCTBA: MapajiesiorpaMMa, MpsiMOyroJIbHUKA,
pomba, KBaapara, Tpamelud, paBHOOOKOH Tpameuuw,
IPSMOYTOJIBHOM Tpanenuy.

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

Hcnonb3oBaTs 1UQPOBBIE PECypchl JUIS  HCCIEIOBAHUS
CBOWCTB M3y4aeMbIX QUTYp.

3HaKOMUTbCA C UCTOPHEN Pa3BUTHA IreOMeTPHM.

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

Teopema Daneca u meopema 0 NPONOPYUOHATLHLIX OMPEIKAX.
Cpennsist TuHUs TpeyroibHUKa. Tpamnenus, e€ cpeaHsist TUHUS.
Ilponopyuonanvnvie  ompesku, NOCMpOeHUe  YemeEPMo2o
NPONOPYUOHANLHO20 OMPE3KA.

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

nooobus

IIpoBoaMTH MOCTPOEHHS C OMOLIBIO HUPKYJIA U JINHEUKH C
ucnosbp3oBaHue  rteopembl  Qajeca U TEOpeMBl O
IPONOPLUOHAIBHBIX ~ OTpE3KaX, CTPOUTh  YETBEPTHIN
IIPONOPLUOHANIBHBIM OTPE30K C ONOpPOH Ha 3PUTENBHYIO
HarJsJHOCTb.

Haxoauth 10700HbIE TPEYTOJIBHUKN HA TOTOBBIX YepTexkax
yKa3aHUEM COOTBETCTBYIOIIMX MPU3HAKOB MOJN00US MpH
HEOOXOMMOCTH C BU3YaJIbHOM OMOPOH.

Pemats 3agaum Ha NOJOOHBIE TPEYrOJIBHUKH C TMOMOIIBIO
CaMOCTOSITENIbHOTO TIOCTPOEHHUSI YepTeX el U HaXOKJIECHUs
MOJOOHBIX  TPEYroJbHUKOB  IPU  HEOOXOOUMOCTH  C
HaITpaBJISAOIIEH TOMOIIBIO.

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

IIpumeHsiTh  TOJNydYE€HHblE  3HAHMUS  NpPU  PEIIEHUU
FEOMETPUUYECKUX U MPAKTUYECKUX 33a4 IPU HEOOXOIMMOCTH
C HAIpAaBJISAIOUIEH TOMOIIBIO.

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

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

[TonsiTrie 06 00IIEH TEOPUU TUTOIIAIH.

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

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

[Tnomanu ¢puryp Ha kieTyaToit Oymare.

[Tnomanu momo6ubIx Guryp. Beraucnenue miomanei. 3agadu ¢
MPAKTUYECKUM COJep)aHueM. Pewenue 3adau ¢ nomoupio
Memooa 6CnoMo2amesibHouU Niouaou.

OBjajeBaTh NEPBUYHBIMH MPeEACTABJIEHUSAMH 00 oOmIeH

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

[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
OTIOPOY Ha CIPABOYHYIO WH(OPMAIIHIO.

Haxoauth tuomaan ¢uryp, n300pakEHHBIX Ha KJIETYATOU
Oymare, HCII0JIb30BaTh Pa30MEHUE HA YAaCTH U IOCTPOEHHUE.
Pa30ouparh npuMepsl UCIOIb30BaHUSA BCIIOMOTaTEIbHON
IJIOIIAH ISl pELIEHUSI TEOMETPUYECKUX 3a/1a4.

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

BoruncasTe 1011 pa3inuHbIX MHOTOYTOJIBHBIX QUTYP.
Pemate 3a1a4u Ha IUIOIIAb C IPAKTUYECKUM COACPKAHUEM
II0CJIE COBMECTHOTI'O aHAIN3A.

Teopema
Iudgaropa u
HayYyaja
TPHTOHOMETPHUH
(10 v)

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

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

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

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

BbiBOOMTL  TPUTOHOMETPUYECKME  COOTHOLIEHUS B
IPSIMOYTOJIBHOM TPEYIOJbHUKE C ONOPOM Ha CIPaBOYHYIO
MH(pOpPMAaLIHIO.

HccnenoBarh  COOTHOLIEHMS  MEXIy  CTOPOHAaMU B

IIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yrinaMmu B 45° u 45°; 30° n
60° ¢ HanpaBIAOLIEN TOMOILBIO.

Ucnonb3oBars  Qopmynsl  NpuBefeHHs U
TPUTOHOMETPHUECKOE TOXKAECTBO ISl HAXO0XKIEHUS
COOTHOIIEHUN MeXJy TPUTOHOMETPUYECKUMH (QYHKIMIMHU
pPa3IMYHBIX OCTPBIX YIJIOB C OMNOpPOW 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).

3HAKOMUTBLCH C MCTOPHUEI Pa3BUTUSI TEOMETPUH.

Yrabl B BrincanHble U IEHTpalIbHBIE YIUIBI, YIOJ MEXKIAY KacareabHOW U | DopMy/IHPOBATH OCHOBHBIC OIPEAETICHUS, CBSI3aHHBIE C

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

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

U ONHMCAHHbIE Brnucannbie U onucaHHble YETHIPEXYTOJIBHUKHU, UX MPU3HAKU U | BBIYMCJISTH YIJIbI C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX yriax,

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

U. r€OMETPUUYECKHX 3a/1au. LHEHTPAIHLHOM yIie TpH HEOOXOAUMOCTH C BHU3YaJIbHOM

KacareiabHbie B3aumHoe pacnonokeHue ByX ~OKpyxkHocTed. Kacanue | onopoiu.

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

Kacanue BIIMCAHHBIC U ONMCAHHBIC YETHIPEXYTOJIbHUKHY, BHIBOAUTD UX

OKPY KHOCTeM CBOICTBA U IPU3HAKHU I10CJIE COBMECTHOI'O aHAJIN3A.

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

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

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

3HAHUM

(4 4)

9 knacc (He MeHee 68 u)

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

OcHoBHOe coepkaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4YAKOIIHUXCS
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Tpuronomerpusi. |Omnpenenenne TpuroHoMerpudeckux (GyHkuuid yrioB ot 0° 10| @opMyIupoBaTh  ONpedeJeHHs]  TPUTOHOMETPHYECKHUX
TeopeMbl 180°. KocuHyC ¥ CHHyC OpsAMOro 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 AITOPUTM Y4EOHBIX
TPeyrojbLHUKOB ®opmyna MmIomaal TPEyrojbHUKa 4epe3 JBe CTOPOHBI M YroJ | I€HCTBUM.
(16 4) Mexay Humu. @opmyrna miomaay 4eTblpEXyrojipHUKa uepes ero | Pemate  mpakTuyeckue  3aauM, CBoOAsIIMecH K
JUAroHaJIN U yroJl MEX]ly HUMHU. HAXO0KIEHUIO PAa3TUYHBIX 3JIeMEHTOB TPeyroJbHUKA.
[IpakTH4eckoe MpUMEHEHHE JOKAa3aHHBIX TEOPEM.
IIpeoopaszoBanme |[lonamue o  npeobpazosanuu  noOoOUs. OcBauBatp NOHSITHE npeoOpa3oBaHus no100ous.
noaoousi. CoomeemcmeenHbie siemenmvl NHOOOOHBIX huyp. HceaenoBath OTHOIICHUE JTMHEWHBIX JIEMEHTOB (UTYp TPHU
MeTtpuueckue Teopema o0 npoussedeHuu ompe3ko8 Xxopo, meopema o |npeodpazoBaHuu noxodus. Haxogurs npumepsl moaodus B
COOTHOLIEHUS B npou3BeOeHuU Ompe3Ko8 CeKywux, meopema o0 Keéaopame|OKpPYKarOUeH AeHCTBUTEIbHOCTH.
OKPYKHOCTH KkacamenvHot. [Ipumenenue 6 peutenuu ceomempuyieckux 3aday. | Bolgooums mempuueckue coomuowieHus mexncoy ompesKamu
(10 v) X0pO, CeKyWux u KacameabHulX ¢ UCHONb308AHUEM BNUCAHHBIX
Veno8 u NOOOOHbIX MPeY20JIbHUKOS.
Pewams ceomempuueckue 3aoauu u 3a0auu U3 peaibHOlU
JHCUZHU C UCTIOTIL30BAHUEM NOOOOHBIX MPEY2ONbHUKOS.
BekTopbl OmnpeneneHne BEKTOPOB, CIOKEHUE M PA3HOCTh BEKTOPOB, Hcnonb3oBaTh BEKTOPHl KaK HaMpaBlIEHHBIE OTPE3KH,
(12 ) YMHOXEHHE BEKTOpa Ha YUCIIO. HCCIICI0BATH re€OMETPUYECKUI (nmepemerexue) u

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

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

Pemenue 3a1ad ¢ mOMONIIBIO BEKTOPOB.

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

busnueckuil  (cuiaa) CMBICIBI
BOIIPOCHBIN IJIaH.

3HaTh ompeaeNeHMss CYMMBI U PAa3sHOCTH BEKTODPOB,
YMHOKEHHS BEKTOpa Ha 4YUCIIO, HCC/Ie0BATh
reOMEeTPUYECKUN U PU3NUECKUI CMBICIIBI 3TUX ONEpaLnid.
Pemiate reomerpuyeckue 3aJadyd ¢ MCIOJIB30BAaHUEM
BEKTOPOB.

PackinaabiBaTh BEKTOP 110 IBYM 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 NMPOU3BENCHUE Ul HAXOXKICHUS
JUIMH U YIJIOB.

JlekapToBbI JlekapTOBBI KOOPANHATBI TOYEK HA IUIOCKOCTH. OcBauBaTh NOHATHE IIPSIMOYIOJIbHON CUCTEMBI KOOPJMHAT,
KOOPAWUHATBI  Ha| VpasHnenue npsamou. YTIOBOW KOI()(UIMEHT, TAaHTEHC YTIia |AEKaPTOBBIX KOOPIMHAT TOUKH.
IJIOCKOCTH HaKJIOHA, NapaljiesIbHblIe U IePICHAMKYJIIIPHbIE IPSMBIE. HccaenoBath ypaBHEHUE IPSIMOI M OKPY’KHOCTH € OIOPOI Ha
(9 9) YpaBHeHHEe OKpYKHOCTH. HaxoJIeHue KOOpAMHAT TOYEK | BOIPOCHBIM ILJIaH.
nepeceyeHust OKpY>KHOCTHU U MPSIMOH. HaxonuTs LeHTp U pasnyc OKpY>KHOCTH 110 €€ ypaBHEHUIO.
Metoa KOOpAMHAT IIPU PELIEHUH F'€OMETPUYECKUX 3a/1a4. PemaTth 3aga4m Ha HAXOXIEHUE TOYEK [IEPECEUEHUS NMPSMBIX
Hcnonb30BaHue MeToja KOOPAUHAT B IPAKTUYECKUX 3a/1a4ax U OKPYKHOCTEH C MOMOIIIbIO METO/1a KOOPAMHAT.
Hcnoab30BaTh CBOWCTBa yriioBoro koddduimenta mpsmoin
IpU pPELICHUH 3aJay, s ONPEICNICHUS PaclOIOXKEHUS
MPSMOM.
IIpuMeHATh KOOPIUHATHI NPH PELIEHUU I'€OMETPUUYECKUX U
NPAaKTUYECKUX 3ajiady, JUIsl IOCTPOEHHsS] MaTeMaTU4EeCKHUX
MoJieIel pealibHbIX 3aa4 («MEeTOJl KOOPAUHATY).
IHoab3oBaTbest AN TOCTPOGHHS U MCCIEIOBAHUM
U(GPOBBIMU pECYpCaMHu.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHS T€OMETPUN
IIpaBuiabHbIE [IpaBuiibHbIE MHOTOYTOJIBHUKH, BBIYUCICHHE WX 3JIEMEHTOB.| DopMyJIHpPOBATH ornpezeneHne IPABUIIbHBIX
MHOIOYroJIbHUKH. |Yucio 7 M JUIMHA OKPYXKHOCTH. [[nMHAa AyrH OKpPY)KHOCTH.|MHOIOYrOJbHHKOB, HAXOAUTH UX JJIEMEHTBHI.
Jauna Panuannas mepa yria. ITosb30BaTBLCSI MOHATHEM JUIMHBI OKPYKHOCTH, BBEEHHBIM C

OKPY’KHOCTH U
IUI0IIAIb KPYyra.
Boruucienue
nmjaomanen

(84)

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

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

OmnpeneasaTs MI01AL KPYTa.

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

Boruncasars miomanu (Guryp, BKIIOYAIOHNIMX SJIEMEHTHI

82




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

JBuzKkeHUSs Ionamue o 08udceHuU NIOCKOCMU. Pa3dupars  mpuMephl,  WUIIOCTPUPYIOIIUE  MOHATHUS
TJIOCKOCTH Tapannenvrnulii neperoc, nosopom u cummempus. Ocu u yenmpol | IBUKCHUS, IICHTPOB U OCEH CUMMETPHH.
(6 9) CUMMEmMPUU. @opMyaupoBaTh OIpPEICICHHs MapauIeIbHOTO IEepeHoca,
Ipocmetiuwiue npumeHneHus 6 peuieHuu 3a0ay. MOBOPOTa U OCEBOW CHMMETPUM C BH3YyaJbHOW OIMOPOIA.
HaxoauTh HEMoIBUKHBIE TOYKHU 0 00pa3ILy.
HaxoauThb IIEHTPHI M OCH CUMMETPUH npocTeimux Guryp mo
oOpasiy.
Ilpumenamp napannenvuvili NEPeHoOC U CUMMEMPUO npu
peueHuuy 2eomempuiecKux 3a0a4 (pazoupamos npumepbl).
Hcnonwvzoseamp 01151 nocmpoenus u ucciedo8anull yu@pposvie
pecypcbl.
IMoBTOpEHUE, [ToBTOpEeHNEe OCHOBHBIX MOHATHH M METOIOB KypcoB 7—9 |OmepupoBaTh MOHSATHAMHU: QHUrypa, TOUYKa, IpsMasi, yroi,
00o0menue, KJIacCOB, 0000IIEHUE ¥ CHCTEMATU3aIlHsI 3HAHUH. MHOTOYI'OJIbHUK, PaBHOOEAPEHHBI M  pPaBHOCTOPOHHUM
cucrematusamusi | [Ipocreiime reomerpudeckue (QUIYpBI W WX  CBOWCTBA. | TPEYrOJIbHHKH, MPSIMOYIOJbHBI TPEYrOJIBHUK, MeEIHUaHa,
IHARMIZ H3mepeHne reoMeTpuiecKiux BeJITHYHH. OucceKTpruca M BBICOTA TPEYTOJNBHUKA, MNapajlIesorpaMM,
(7 u) TpeyroabHHUKH. pPOMO, TIPSIMOYTOJIBHUK, KBAJpaT, TPArenus; OKPYKHOCTb,

[TapannenbHbIe U NEPIEHAUKYIISIPHBIC TPSMBbIE.

OKpyXHOCTh U Kpyr. ['eoMeTpudeckue MOCTPOCHHs. YTIbI B
OKPY’KHOCTM. BrnmcanHele W ONUCAaHHBIE  OKPYKHOCTH
MHOTOYTOJIbHUKOB.
IIpsAimas 1 OKpyKHOCTB.
YeTbIpEXYroJbHUKY.
YETHIPEXYTOJIbHUKH.
Teopema [Tudaropa u Havana TpuroHomMeTpuu. Pemenue oOmmx
TPEYTrOJIbHUKOB.

[IpaBuiIbHBIE MHOTOYTOJIBHUKH.

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

Bnucanzsie n OITMCAHHBIC

KacaTeJbHasl, paBeHCTBO M 1oao0ue Guryp, TpeyrojibHUKOB;
NapajuleIbHOCTh M MEPHEHAUKYISIPHOCTh MPSIMBIX, YToJl
MEXNY NpSAMBIMH, CHMMETPHS OTHOCUTEIBHO TOYKH U
NpsIMOM; JJIMHA, PAcCTOSHUE, BEIMYMHA YyIia, IUIOAb,
HEPUMETP.

HUcnonv3oBate  (opmyabl: nepumeTpa U IUIOIIALU
MHOTOYT'OJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOIIAJU Kpyra,
00BEMa MPSMOYTOJILHOTO Mapajliesenunesa.

OnepupoBarb NOHATHAMM: IPSAMOYIOJIbHAs — CUCTEMa
KOOpJMHAT, BEKTOp; MCHOJAb30BaTh JTH TOHATHUS IS
MIpeJICTaBICHUs] JaHHBIX U pEIIeHUs 3ajad, B TOM YHCIEe U3
JPYTruX y4eOHBIX PEAMETOB.

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

WJUTIOCTPALIMIO CBS3EM MEXKIY Pa3IMYHbIMU YacTAMHU Kypca.
BriOupars MeToa 715 pelieHus 3a/1a4u.
Penrartn 3agaun U3 noBceJHEBHOM KU3HU.

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

7 kaacc (He meHee 34 4)

Ha3Banue
pa3neina (TemMbl)
(4ucy10 4acoB)

OcHoBHOE€ CoI€epiKaHue

XapaKTepnchca JACATECJIBbHOCTH Oﬁy‘{alOHII/IXCH

Ilpeacrasiienune
AAHHBIX
(7 )

IIpencraBnenve naHHBIX B Tabimunax. [IpakTuueckue
BBIUMCIICHUS 10 TaOJW4YHBIM JaHHbIM. l3BriedeHue u
UMHTepHpeTanus TaONu4HbIX JTaHHbIX. [IpakTnyeckas pabota
«Ta0auub.

I'paduueckoe npencTaBiIeHHE JAaHHBIX B BHUJAE KPYTOBBIX,
CTOJIOMKOBBIX (CTONOUYATHIX) nuarpaMM. UTeHue u mocTpoeHue
nuarpamm. [IpumMeps! neMorpaduyeckux auarpamm.
[IpakTuueckas padota «JlnarpamMmby.

OcBanBaThp Ha 0a3zoBoM YPOBHE CIoco0bI
MPE/ICTAaBICHUS] CTATUCTUYECKUX JaHHBIX W YHUCIIOBBIX
MacCUBOB C TIIOMOLIbIO TabauIl MW JuarpamMm C
WCIIOJIb30BAHUEM  aKTyaJbHBIX M B@XHBIX JIAHHBIX
(nemorpaguueckue JTaHHBIE, IIPOU3BO/ICTBO
MPOMBIIUIEHHON M CEIbCKOXO3SMCTBEHHONM MTPOIYKIINH,
OO0IIECTBEHHbIE U MPUPOIHBIC SBICHUA).

HN3yuars meroabl paboThl ¢ TAaOJUYHBIMU 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 3HAUESHUST YHCIIOBOT0 Ha0opa.
Pa3max.

OcBauBaTh Ha 0a30BOM YypPOBHE NOHSITHS. YUCIIOBOH
HaOop, Mepa IEHTPAIbHOW TEHACHIMH (Mepa ILIEHTpa), B
TOM YHCJIE CpefHee apu(METHUECKOe, METUaHA.
OnucpiBaTh CTAaTUCTUYECKHWE JAHHBIE C TOMOIIBIO
cpeaHero apupMeTHYecKoro U MeauaHbl. Pemars 3agaun
(c WCTONB30BaHUEM 3PUTEIHLHOM HAJISATHOCTH W/WIN
BepOAIBHON OTIOPHI)

N3yuaTh cBolicTBa CpeqHHMX, B TOM YHCIE C ITOMOIIBIO
U(POBBIX PECYpCOB, B XOJI¢ MPAKTHYECKHX paboT, (c
HaIpPaBJISAOLIEH TOMOIIIBIO).

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

Cayuaiinas
W3MEHYHBOCTh

(6 )

Cryuatinas uzmenuusocms (npumepwl). Yacmoma snaueHuti 6
maccuse dannwvix. I pynnuposxa. I'ucmoepammul.
Ipakmuueckasn paboma « Ciyuainas usmMeH4Uu80Cmb).

Oceéaueamv nouamusa. yacmoma 3HAYEHUU 6 MAcCCUuse
OQHHBIX, 2DYINUPOBKA OAHHBIX, 2UCTNOSPAMMA.

Cmpoums cucmoepammul no oopasyy

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

BBenenue B
TeopuIo rpagos
(4 9)

I'pagh, eepwuna, peopo. Ilpedcmasnenue 3a0auvu ¢ NOMOWbIO
epagha. Cmenenw (s8anenmuocms) eepuunvl. Hucno pébep u
cymmapuas cmeneHs gepuwiun. Llenv u yuxn. Ilymo 6 epage.
Ilpeocmasnenue o ceaznocmu epagha. O6x00 epagha (dtinepos
nyms). [Ipedcmaenenue 06 opuenmuposanuvix epagax.

Oceausamv nonamusa. cpag, éepwuna zpagha, pedopo
epaga, cmeneHs (8a1EHMHOCIb BEPULUHDBL), YENb U YUKIL.
Oceausamv nonamusn:. nyms 8 epage, 3i1epos nyms,
00x00 epacgha, opueHmuposauHwlil cpag.

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

Ocsausams cnocodvl npedcmasieHus 3a0ay u3 Kypca
aneebpul, ceomempuu, meopuu 8epoImMHOCMel, Opyeux
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npeomemos ¢ nomowplo 2paghos  (Kapmel, cxembl,
aneKkmpuiecKkue yenu, QyHKYUOHAIbHbIE COOMEEMCMaELUsL)
HA npumMepax.

BepositHOCTB M

Cryuaunsiii onolm u ciyyaiHoe coovimue. Beposmuocmov u

Oceaueamv nOHAMUA. CIYUAUHBII ONLIM U CIYYAUHOE

4yacToTra yacmoma coovimus. Ponv manoseposmuvix u npakmuyecku | cobvimue, MAl08epoOamHoe U NPAKmuiecku 00CmosepHoe

CJIYy4YaiHOr o 0ocmosepHblx codbvimutl 8 npupooe u 6 obwecmee. Monema u | cobvimue.

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

(4 q9) Ipakmuueckas paboma « Hacmoma vinadenus opiay. npupooe u obwecmee Ha BAJNCHLIX nNpumepax (asapu,
HecuacmHvle cuyyau, 3awuma NepCoHAIbHOU
ungopmayuu, nepedaia OAHHsIX).
H3yuams ponv Kiaccuueckux 8eposmHOCMHbBIX Mooenell
(MOHema, uepanvbHas KOCMb) 6 Mmeopuu 8eposMHOCMEL.
Habénwoame u uzyuame uacmomy cobwbimutl 8 NPoCmMulx
IKCHEPUMEHMAX, 8 MOM HUcie ¢ NOMOWbIO YUPposwix
Pecypcos, 8 xo0e npaKmu4eckot pabomel.

O600menue, [IpencraBnenne  ganHbiX.  OmnucarenpHas — craTUCTHKA. | [IOBTOPATH W3ydeHHOE U BBICTPAMBATh CHUCTEMY

KOHTPOJIb BeposiTHOCTB City4aitHOTO COOBITHSI. 3HAHUU.

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

MOMOIIBI0 M3YYEHHBIX XapaKTEPUCTUK C HAIPaBIISIOIICH
MTOMOIIIBIO.

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

8 kiacc (He MmeHee 34 4)

Ha3Baunmue
pasaesia (Tembl)

OcHoBHOE cogep:xaHue

XapakTepuCcTHKA 1eATEIbHOCTH 00y4al0MINXCs
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(4HCy10 YacoB)

IloBTOpPEHME
Kypca 7 kjiacca
(4 9)

IIpencraBnenne  paHHbIX.  OmnucarenbHass — CTaTHCTHUKA.
CrnydaiiHast '3MeHYUBOCTh. CpeTHue YUCIIOBOTO Habopa.
Cayyaiinble coOpiTus. BepositHocTH u yactoThl. Kitaccuueckue
MOJIETI TEOPUU BEPOSITHOCTEH: MOHETA U UTPAJIbHAS KOCTb.

I[loBTOPSAITH M3Yy4EHHOE U BBICTPAMBATh CUCTEMY
3HaHUM.
Pemiate 3agaum (Mo BH3YyaJbLHOIl  omope) Ha

IPEICTaBICHUE U ONMCAHHWE JAHHBIX C
U3YYEHHBIX XapaKTEPUCTHK.

Pemiate 3agaum (Mo BH3YyaJbHOIl  omope) Ha
IIPEJCTaBICHUE TPYIIIMPOBAHHBIX JAHHBIX M OIHCAaHUE
CIIy4aliHOM U3MEHYUBOCTH.

Pemate 3agaum (M0 BH3YaJbHOWl  oOmope) Ha
OIIpeJIeJIEHUE YacTOThI CIyYalHbIX COOBITHI, 00CYKICHHUE
NPUMEPOB  CIy4alHBIX COOBITHH, MaJOBEPOSATHBIX H
IPaKTUYECKHU JOCTOBEPHBIX CIIy4alHbIX COOBITHIH, UX POIH
B IIPUPOJIE U )KU3HU YEIIOBEKA.

IIOMOIIIBIO

OnucarejbHast Ompxnonenus. [ucnepcus uucnogozo naoopa. Cmanoapmnoe | Oceaueamov NOHAMUA: OUCNEPCUs U CMAHOAPMHOE
CTATHCTHKA. OMKJIOHEeHUe YUc1068020 Habopa. [{uazpammel pacceusanus. OMKIOHEHUe, UCHONb308AMb MU XAPAKMEPUCTIUKU 0I5
PaccenBanue ONUCAHUA PACCEUBAHUS OAHHBIX.
JAHHBIX Yuacmeosamv 6  obcyicoenuu  cunomeszvr 00
(4 9) OMCymcmeuu UiU  HATUYUU  CEA3U N0  OUASPAMMAM
pacceusanus.
Cmpoums Ouazpammvl pacceusamusi no UMeWUMCs
OGHHBIM, 8 MOM YUCTe C NOMOWbI0 KOMNbiomepa (nocie
COBMECMHO20 AHAU3A).
MHo:kecTBa MHoxecTBO, moaMHOXKecTBO. Omnepanuu HaJ MHOXKecTBamH: | (OcBaMBATh MOHATHSI: MHOXKECTBO, DJIEMEHT MHOXKECTBA,
(4 9) oObeITUHEHNE,  TepecedeHne,  jgomonHeHue.  CBOHCTBA | MOJMHOXECTBO.
oreparuit HaJI MHO>KECTBaMHU: HEPEMECTUTENIBHOE, | BBINMOJHATH onepamnuu HaJI MHO>KECTBAMH:
coueTaTeIbHOe, pacClpeIeIUTeILHOE, BKITIOUCHHUS. o0beMHeHne, TIepeceueHne, TOomoHeHne (TI0 00pasIy).
I'paduueckoe npeacTaBIeHIE MHOXKECTB. Hcnoab3oBathb CBOWCTBA: MEePEeMECTUTENHHOE,
COYeTaTeNlbHOe, pAacCHpeleUTeIbHOe, BKIIOYCHUS (C

WCIIOJIb30BaHHUEM BU3YAJILHOH OIOPHI).
Hcnonb3oBath rpaduueckoe mnpeacTraBieHUE MHOXKECTB
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IIpY ONMCAHUU PEAIbHBIX IPOLIECCOB U SBICHUM, NpHU
pEeIIeHnH 3a/1a4 U3 APYTruX YUeOHBIX MPEIMETOB U KypCOB
(c uCnOJIB30BaHNEM BU3YaJIbHOMN OIOPBHI).

BepositHOCTH
CJIy4aiiHOT 0
co0bITUS

(6 1)

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

IIpakTryeckas padora «OnbITH C PABHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITUSIMI.

OcBauBath Ha  0a30BOM  YpOBHe  NOHSATHA:
JJIEMEHTApHOE COObITHE, CilydailHOe COOBITHE Kak
COBOKYIHOCTb  OJIaronpHUsTCTBYIOIIUX  JIEMEHTAPHbIX
COOBITHI, PABHOBO3MOXHBIE HJIEMEHTAPHBIE COOBITHSI.
Pemath 3aga4m Ha BBIYUCIIEHUE BEPOSITHOCTEH COOBITUI
[0 BEPOATHOCTSAM 3JIEMEHTAPHBIX COOBITHH CIy4aiHOTrO
onbITa (C MCHOJIb30BAHUEM 3PUTEIBHOM HAIJISIIHOCTH
1/uii BepOaIbHOM OIIOPHI).

Pemath 3aga4m Ha BBIYUCIIEHUE BEPOSITHOCTEN COOBITHIM
B ONbITAX C PaBHOBO3MOXHBIMU 3JIEMEHTapHBIMU
COOBITUSIMHM, B TOM YHCJE C HNOMOILIBIO KOMIbIOTEpa (C
UCMOJb30BAHUEM  3PUTEIbHOM  HArSIAHOCTH — W/WIK
BepOaJIbHON OMOPHI).

IIpoBoanTh M M3y4YaTh ONBITHI C PAaBHOBO3MOKHBIMU
AIIEMEHTapHBIMU COOBITUAMHU (C MCIOIb30BAaHUEM MOHET,
UTPATbHBIX KOCTel, JIPYTUX Mojieneil)
B XO/€ MpaKTHYECKOW paboThl (C HCIOJIB30BaHUEM
BU3YaJIbHOW OIOPHI).

Beenenue
TeopuIo rpagos
(4 9)

B

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

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

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

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

Cayuaiinble
co0bITUS

(8 4)

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

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

Ocsaueamp NOHAMUA' npaguio VMHOIHCEHUS
8eposimHocmell, YCI08HAsL 8ePOSMHOCMb, He3a8UCUMbIe
cobbimusl 0epeso CyYalHo2o onvima.
H3yyams  ceoiicmea  (onpeoenenus)
cobbimuil.

Yuacmeoeamv ¢ obcyrcoenuu pewenua 3adauu na
onpeoeneHue U UCNONIb308AHUE HE3ABUCUMBLX COOLIMULL.
Yuacmeoseamv 6 oécyyncoenuu pewenus 3adauu na
NOUCK B8epOsIMHOCMeEU, 6 MOM Yucle YCIOBHbIX, C
UCNONIb308AHUEM Oepesa CYHAIHO20 ONbIMA.

He3a6UCUMbIX

0O000menue,
KOHTPOJIb
(49)

[IpencraBnenne ganHbx. OnucarenpHas cTaTucTUKa. ['padsol.
BepositHoCTh CIIy4aitHOTO COOBITHA. DJIeMEHTHI
KOMOHWHATOPHKH.

[oBTOpPSITH WM3y4Y€HHOE U BBICTPAMBATH CHCTEMY
3HaHUM.

PemaTh 3a1a4u Ha NpeCTaBICHUE U ONIMCAHUE TAHHBIX C
MOMOILBIO M3YyYEHHBIX XapaKTEPUCTUK (c
WCIIOTH30BaHUEM BU3yaJIbHOW OTIOPHI).

Yuacmeoeamv 6 oo6cyrycoenuu pewenua 3agpaum C
MpUMEHEeHHEM TpadoB.

Pemiate 3agauMm  Ha  HAaXOXJIEHHE  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 ooOcyscoenuu pewenusn 3anaum Ha
HAXO0XJIEHUE BEPOSITHOCTEH 0OBEAMHEHUS U MIePEeCeUCHUS
COOBITHI, B TOM YHMCIIC HE3aBUCUMBIX, C HCIIOJIb30BAaHHEM
rpaduyecKkux TMpeACTaBICHUN U JepeBa CIy4yalHOro
OIIbITA.

Yuacmeoeamv 6 oocyscoenuu pewenusn 3anaum Ha
nepevrciaeHne KOMOUHAIMH (Yrcia IepecTaHOBOK, YHCia
COUYETaHMI), HA HAXOXKICHHE BEPOATHOCTEH COOBITHI C
NpUMEHEHUEM KOMOMHATOPUKH, B TOM 4YHCJIE C
UCIIONb30BaHueEM TpeyroibHuka [lackas.

9 kiaacc (He meHee 34 4)

Ha3zanue
pasaeJa (TemMbl)
(umncJyi0 yacon)

OcHoBHOE cofepKaHue

XapakTepucTHKA AeATEJIbHOCTH 00y4al0IINXCSH

IHoBTOpEHUe [IpenacraBnenne  nmanHbix.  OmnucaTenbHass  CTaTUCTHKA.
Kypca 8 kiacca Onepanunu Haa coObITsIMHU. He3aBUCUMOCTE COOBITH.
(4 49)

IloBTOPATH M3Yy4EHHOE U BBICTPAUBATH CHCTEMY
3HAHUM.

Pemarpb 3aga4m Ha NIpeACTaBIECHUE U ONMCAHUE TaHHBIX.
Pemarte 3agaum  Ha  HaxOXICHHE  BEPOSTHOCTEH
00BEIMHEHUS W TEePeceueHuss COOBITUM, B TOM 4YHCIE
HE3aBUCHMBIX, C  HCIHOJb30BaHHEM  TpapUuecKux
MPEJICTABICHUI U JIEPEBA CIIYYalHOTO OIbITA.

PemaTs 3agaum Ha nepedrcieHne KOMOMHaUuWi (ducia
NIEPECTAaHOBOK, YHCJIAa COYETAaHMH), HAa HAXOXKICHHE
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.
®aktopuasi. CodeTaHuss U YUCIO COYETaHWH. TpeyeonvbHuK
Iackans. llpaktrueckas padora «BeauciIeHHE BEPOSTHOCTEH
C HCIOJIb30BAaHHEM KOMOMHATOPHBIX (DYHKUIUN 3JIEKTPOHHBIX
TaOIUI.

OcBauBaTh Ha  0a30BOM  ypOBHe  TOHSITHA:
KOMOMHATOPHOE TMPAaBUJIO YMHOXEHHS, YHNOPSAIOUYCHHAs
napa, Tpoiika 0ObeKTOB, IepecTaHOBKa, (haKTOpHAaJ Yucia,
COUueTaHMe, YUCIIO0 COUETaHuM, mpey2onvHuk Ilackans.
Pemars npocreiimme 3agaudm  Ha [EPEUUCIICHUE
YIOPSIIOUYEHHBIX 11ap, TPOEK, IEPEUUCIIEHUE IEPECTAHOBOK
U COYETaHWM SJIEMEHTOB pA3JIUYHBIX MHOXKECTB (I10
oOpasiry).

Pemiats mpocreiimme 3agayM Ha NPUMEHEHHE YHCIA
coueTaHuii B ayiredpe (COKpameéHHOoe YMHOKECHHE, OMHOM
HeroToHa) (¢ HanpaBiAOUIEH TOMOILBIO).

Pemiatb, mnpumeHsii KOMOMHATOPHKY, 3aJa4d Ha
BBIUMCJIEHUE BEPOSITHOCTEH, B TOM YHUCJIE C IOMOIIbIO
AJIEKTPOHHBIX TAOJUI] B XOJie MpaKTU4YEeCKOW paboThl (C
BU3YaJIbHON OMOPOH).

I'eomeTpuyeckas
BEPOATHOCTH
(4 9)

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

Oceausams nonamue 2eomMempuyecKoll 6epoSMHOCU.
Yuacmeoseamv ¢ oocyyncoenuu pewenusn 3adauu na
HAaxXoxcoeHue 8eposamHocmell 8 ONblmax, NPeocmasuMblx
KdK 6‘bl60p MOYeK U3 MHO20Y20/IbHUKA, Kpyod, OmpesKa uiu
Oy2eu OKPYHCHOCTU, YUCTI0B020 NPOMENCYMKA

HcnuiTanus
Bepnyanu
(6 1)

Hcneiranne. Ycenex u Heynaya. Cepusi HCIIBITAHUH J10 IEPBOTO
ycnexa. Hcnbeitanus bepnymiu. BepostHocTu coObiTuil B
cepun ucnbiTanuit beprymau. [Ipaktuueckas pabora
«Hcnprranus beprymmy.

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

3agaum Ha HaXOXACHUC
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BEPOSITHOCTEH  JJIEMEHTAPHBIX  COOBITUH B  CEpHH
ucnbiTaHuil bepHymin, Ha HaxoXJAEHHE BEPOSTHOCTU
ONpEeACNEHHOrO0 YHCIa YCIEXOB B CEPUU HCIBITAHUN
bepuymu (¢ BU3yalbHOH OMOPOi).

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

Cayuaiinas
BeJINYHHA

(6 )

CiyyaliHass BeIMYMHA MW pacHpeieeHue BEPOSITHOCTEH.
Matematuueckoe OXHUIAHUE W JTUCHEpCUA  CIy4dyalHOM
BennuuHbl. [IpuMepsl MaTeMaTHMuyeckoro OXUIaHUS Kak
TEOPETUYECKOTO CPEeTHEr0 3HAYCHUS BEIMYNHBI.

[TonsiTue o 3akoHe OonblIuX yrcen. Mi3mepeHue BeposSTHOCTEH
¢ nmomol1kko 4actoT. [IpumeHeHne 3aKkoHa OOMBIINX YHCE.

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

M3yyare u o00cyxaaTh IpuMepbl AMCKPETHBIX U
HENPEPBIBHBIX CIy4alHbIX BEIUYUH (POCT, BEC YENIOBEKa,
YHMCJIEHHOCTb HACEJICHUs, IPYTHe U3MEHUYUBBIEC BEIIMYNHBI,
paccMaTpuBaBIIUECS B KypC€ CTATUCTHKHU), MOJEIbHBIX
CIIy4alHbIX BEJIWYMH, CBA3aHHBIX CO CIIy4alHBIMHU
ombITaMu (OpOCaHWE MOHETBHI, HIPaJbHOH KOCTH, CO
CIIy4aiiHbIM BBIOOPOM U T. II.).

OcBauBaTp Ha  0a30BOM  YpOBHe  NOHSATHA:
MaTE€MaTHYECKOE OKHUJIAHWE CIIy4alHOW BEIWYMHBI KaK
TEOPETUUECKOE CPEIHEE 3HAUECHHE, JUCTIEPCHS CIIydallHON
BEJIMYMHBI KaK aHAJIOT AUCTIEPCUH YUCIOBOTO Habopa.
Pemiate 3aauM Ha BBIUMCICHUE MAaTE€MaTHYECKOIO
OKMJIAHHWSI W  JHACIEPCUH JHCKPETHOW  CIlydailHOU
BEJINYUHBI 110 3aIaHHOMY PacHpeleeHUI0, B TOM YHCIe
3a/1a4, CBSI3aHHBIX CO CTPaXxOBaHUEM U JIOTepesMHU (C
HaIpaBJIAIOIIEeH TOMOIIBIO).

3HAKOMHMTBCH C MAaT€MaTHYECKUM OXHJIAaHUEM U
JUCIIEPCUEN HEKOTOPBIX paCIpENeICHH, B TOM 4YHCIIE
pacrnpeeneHus Cl1y4aiHOW BEJIMYUHbBI «YHUCIIO YCIIEXOB)» B
cepuu ucnblTanuii beprysm.

M3yyars yactoTy CcOOBITHS B  MOBTOPSIOIIUXCS
CIIy4alHBIX ONBITAX KAK CIyYalHYIO BEIINUNHY.
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3HAKOMHMTBLCSI C 3aKOHOM Oonblmx uucen (B Qopme
beprymnu): mpu OOJBIIOM YHCIE ONBITOB 4YacToTa
COOBITHS OJIM3KA K €r0 BEPOSTHOCTH.

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

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

0O6006menue,
KOHTPOJIb
(10 v)

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

OnucarenpHas  CTAaTHUCTHKA.
OJIEMEHTEI

IIoBTOpPATH H3y4EHHOE U BBICTPAMBATh CHCTEMY
3HAHHH.

PemaTe 3aa4u Ha [IpEACTaBICHUE U ONMCAHKUE JAHHBIX.
Pemathb 3a1a4un Ha HaX0XK/IEHUE BEPOSATHOCTEN COOBITUH,
B TOM 4YHCI€ B ONbITaX C PABHOBO3MOXKHBIMU
3JIEMEHTapPHBIMU COOBITHSIMH, BEPOSITHOCTEN
OObEIMHEHNUS U MepecedyeHUs] COOBITHH, BBIYUCIATH
BEPOSITHOCTH B OIIBITaX C CEPHUAMU CIyYaWHBIX HCIIBITAHUN

[Ipu pazpaboTke paboueil mporpaMMbl B TEMATHUYECKOM TUIAHUPOBAHWUU JIOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH
WCIIOJIb30BAHUS YJIEKTPOHHBIX (ITU(PPOBBIX) 00pa30BATEIBHBIX PECYPCOB, SIBISIONUXCS y4eOHO-METOIUYECKUMH MaTepraliaMu
AJIEKTPOHHBIE YYEOHMKHM U 3aJaYHUKU, DJICKTPOHHBbIE OHOTMOTEKH, BHUPTyaIbHBIC
71a00paTOpUU, UTPOBBIC MPOrPAMMBI, KOJUICKIIUHA HUGPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIOJIBb3YEMbIMU JJIsi 00YUYEHUS U
BOCIIUTAHUS PA3IUYHBIX TPYIIT IOJH30BATEICH, MPEACTABICHHBIMA B JJICKTPOHHOM (IIMGPOBOM) BHJIE M PEATU3YIOIIUMHU

(MyJTBbTUMEIUNUHBIE TPOTPaAMMBI,

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