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HHOACHUTEJBHAA 3AIINCKA

Pabouass mporpamMma 1o MareMaTruke A OOydYaloHIMXCS C 3aJEPXKKOW TCHXHYECKOTO
pa3Butus (nanee — 3[1P) Ha ypoBHE OcHOBHOTrO 001IEr0 00pa30BaHuUs MOATOTOBIEHA HA OCHOBE
@denepaibHOTO  TOCYIAPCTBEHHOTO  00pa3oBaTENbHOTO  CTaHJapTa OCHOBHOTO  OOIIEro
obpazoBanms (IIpukaz Munnpocsemienus Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
Munuctepctom roctuninu Poccuiickont @enepannn 05.07.2021 r., per. Homep 64101) (nanee —
dI'OC 000), DenepanbHON aTaNTUPOBAHHOW OCHOBHOW OOpa30oBaTEIbHONW MPOTPaMMBbl
OCHOBHOTO 0011eTr0 00pa3oBaHusi 00YJAIOIIUXCS C 3a/IEPIKKON ICUXUIECKOTO pa3BUTHS (Hajee —
DAOOIT OO0 3IIP), IlpumepHoii pabodeil mporpaMMbl OCHOBHOTO OOIIero oOpa3oBaHHsI 1O
npeametry «Maremarukay, yctaBa ['bOY COII c.borganoBka. B paboueil nporpamme y4yTeHbI
uaen u mnonoxeHuss KoHnenmuu pa3BuUTHS MaTeMaTH4eckoro oOpasoBaHus B Poccuiickoit
®denepanuu.

OO0mas xapakrepucTuka yuedHoro npeamera « MaremaTuka

VYuebHblil npenMer «MaremaTvka» BXOIUT B IpPEIMETHYIO 00jacTh «MaTematuka u
uHpopmatuka». OH CHOCOOCTBYET pPa3BUTHIO BBIYMCIUTEIBLHOW KYIBTYphl U JIOTHYECKOTO
MBILUIEHHSI, (OPMUPOBAHUIO YMEHHS IOJb30BAThCS AJITOPUTMAMM, a TaKXKE HPUOOPETEHUIO
NPAaKTUYECKUX HABBIKOB, HEOOXOMUMBIX B IIOBCEIHEBHON ku3HH oOywarommxcs ¢ 3IIP.
VYuebHblil mpeMeT pa3BUBAET MBILIEHHE, IPOCTPAHCTBEHHOE BOOOpaXKeHHe, (YHKLIMOHAIbHYIO
IrpaMOTHOCTh, YMEHHUS BOCHPUHUMATh W KPUTUYECKH aHAIU3UPOBaTh HH(pOpMAIHIO,
NPEACTaBICHHYIO B Pa3IMYHbIX (hOpMax.

OOyueHne Maremaruke J1a€T BO3MOKHOCTH pa3BuBaTh y oOywatoumuxcs ¢ 3[1P Ttounyro,
palMOHANBHYIO U MH(POPMATUBHYIO pedb, yMEHHE OTOUpaTh Hanbosee MOAXOASIINE SI3bIKOBBIE,
CUMBOJIMYECKUE, TpapUUyecKue CpeacTBa JJsi BBIPAKEHUS CYXIEHUH W HaDAHOTO MX
IIPEJICTaBICHHUS.

Heo0xonumMbpIM KOMIIOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUM SIBJISETCS
o011ee 3HaKOMCTBO C METO/aMH IO3HAHMs JEHCTBUTENBHOCTH, MPEJICTaBICHHE O MpeaMeTe U
METOAAaX MareMaTHKH, UX OTIIMYUI OT METO/IOB JAPYTUX €CTECTBEHHBIX U T'YMaHUTApHBIX HayK, 00
0COOEHHOCTSAX NMPUMEHEHUS] MaTeMaTHKH JJIsl PEHICHUs] HayyHBIX M MPHUKIAAHBIX 33a1ad. Takum
o0pa3oM, MaTeMaTu4eckoe 0Opa3oBaHUE BHOCUT CBOW BKJaA B (OpMUPOBaHKE OOIIEH KyIbTypbl
4eJI0BEKa.

N3ydeHne maremMaTWKH TakKe CIHOCOOCTBYET JCTETHUECKOMY BOCIUTAHHUIO YEIOBEKa,
NOHMMAHHIO  KpPacoTbl M  M3SALIECTBA MAaTeMaTHMYECKUX  PACCYXKIECHUH, BOCHPHUITHIO
reoMeTpuyeckux GopM, YCBOCHHUIO 1€ CUMMETPHUH.

IIporpamma oTpaxaer cojlepxkaHue oOydeHus mnpeamery «MaTemMaTuka» C y4eToM
0COOBIX 00pa3zoBaTenbHBIX MOTpeOHOCTEl obOyvaronuxcs ¢ 3I[IP. Osnagenue y4eOHBIM
npeaMeToM «MareMaTuka» NpeAcTaBIsIeT ONPEACIEHHYIO CI0KHOCTh i ydanuxced ¢ 3[IP. ¥V
obyugaroruxcsi ¢ 3[IP mambosee BBIpaXKEHBI OTCTABaHUS B PA3BUTHH CJIOBECHO-TOTUYECKHUX
(GopM MBIIIIECHHS, TIO3TOMY a0CTpaKTHBIE M OTBJICUEHHBIC KaTETOPUU UM TPYAHOIOCTYNHHI. B
TOXKE€ BpeMs MpHU CleuuaIbHOM OO0yYyeHHH OOydaroluecss MOTYT BBINOJHATH 3a/laHus I10
anroputMy. OHM BOCIPUUMYMBBI K IIOMOIIM, MOTYT BBIIOJHUTH IEPEHOC HA AHAJIOTMYHOE
3aJlaHi€ YCBOCHHOTo croco0a pemieHus. CHU)KEHUE pPa3BUTUS MBICIMTENBHBIX ONEpaluil U
3aMeJIJIEHHOE CTaHOBJIEHUE JIOTUYECKUX AEMCTBUM NPUBOJAT K HEAOCTATOYHONW OCMBICIEHHOCTU
COBEpIIAEMBbIX YUYEOHBIX MAEHCTBHM. Y 0OydaromMxcsi 3aTpyIAHEHbl CYETHbIE BBIYMCIICHHUS,
IIPOU3BOJMMBIE B yMe€. B IHCBPMEHHBIX BBIUMCIEHUSAX OHM MOTYT HpPOIycKaTb OAWH W3
IIPOMEKYTOUHBIX I1aroB. [Ipu paboTe ¢ UNCIOBBIMU BBIPAKEHUSMM, BBIYUCIEHUEM MX 3HAYECHUs
MOTYT HE€ YAEp)KHMBaTh IMpPaBHIbHBIA MOPAIOK aedcTBuid. [Ipu ympoiienuu, nmpeoOpa3oBaHuu
BbIpaxkeHuil ywamuecss ¢ 3[IP He MOryr camMoCTOSTEIBbHO TPHUHATH PEIICHHE O



MI0CJIEIOBATEIHOCTH BBIMOJIHEHHS JIeiicTBUNA. KOHKPETHOCTh MBIIIICHUS OCTIOXKHSIET YCBOCHUS
HaBbIKA pEHICHUs] YpaBHEHW, HEPaBEHCTB, CHCTeMbl YypaBHeHH. WM wmamomocTymnHo
COBEpIIICHHE 0OPATUMBIX OTICPAIIHIA.

Huskuii ypoBeHb pa3BUTHSL JIOTMYECKUX OINEpalui, HEIO0CTaTO4Has OO0OOIIEHHOCTh
MBIIUICHUS 3aTPYIHSIOT U3ydeHHe TeMbl «DYHKIUM»: TpU ONpeleNeHUH (DYHKIMOHAIBHON
3aBUCUMOCTH, TIpU ONUCaHUM TpaduyecKoll CHUTyallMH, HCIOIb3yd TI'€OMETPUUYECKUH,
anreOpanyeckuif, (PyHKIMOHANBHBIN s3bIKH. Hepeako yuammecs HE BHUIAT Pa3HUIBI MEXIY
00J1aCThIO OoTpeeieHus] PYHKITUU U 00JIaCThIO 3HAYCHHH.

Pemrenue 3aa4 conpspkeHO ¢ TPYIHOCTAMHU O(OPMIICHHUS! KPATKOM 3amucH, MpOBEACHUS
aHaJM3a YCJOBMs 3aJaud, BblAeNieHus: cymectBeHHoro. Obyuaromuecs ¢ 3P 3aTpyanstoTcs
c/enaTh YMO3AKJIIOUEHHE OT OOLIero K YacTHOMY, HEPEOKO BBIOMPAIOT HepalroHaIbHbIC
CHOCOOBI pelIeHHs], UHOTJ]a OTPaHUYMBAIOTCS MAHUIYJISILIUSIMU C YUCIIAMHU.

[Ipu u3yueHum reomerpuyeckoro marepuayia odOyvaromuecs ¢ 3IIP crankuBaroTcs ¢
TPYOHOCTBIO JIeNaTh JIOTMYECKHE BBIBOJBI, CTPOUTH IIOCIIEOBATEIbHBIE PACCYXKICHUS.
Henpounsle 3HaHHMS OCHOBHBIX TEOPEM T'E€OMETPUU TPHUBOJUT K OMMOKaM B pPEIICHUU
reoMeTpuueckux 3agad. Obyvaromuecs MOTYT MOAMEHUTH (POPMYIy, HETIPABUIHLHO MPUMEHUTH
teopemy. K ceppe3HbIM OmMOKaM B pPEIMICHHM 3a/a4 TPUBOMAT HEAOCTATOYHO PA3BUTHIC
MPOCTPAHCTBEHHBbIE TMPEACTaBICHUA. VM CIOXKHO BBINOJIHUTH YEPTEK K YCIOBUIO, B
NUCHMEHHBIX pab0Tax OHU HE MOTYT IPHUBECTH OOBSICHEHUE K YEPTEKY.

TouyHOCTh 3amOMHHAHMS U BOCHPOM3BENCHUS Y4YeOHOTO Marepualla CHUXKEHBI 110
NpUYMHE CTa00CTH MHECTUYCCKOW JEATEIBHOCTH, CyXeHUsT oO0beMa mamsatu. OO0yJarommmes ¢
3IIP tpebyercs Gomblile BpeMEHH Ha 3aKperieHue Marepuala, akTyalu3alus 3HaHUH 1o ormope
IIPY BOCIIPOM3BEICHHN.

Jns mpeojosieHUs TpPYAHOCTEH B M3y4eHHMM YdeOHoro mnpeamera «MaremaTuka
HeoOXonuMa ajanTanmus oObeMa M Xapakrepa Y4eOHOro MaTepuaia K II03HaBaTeIbHBIM
BO3MOXHOCTSM Yyuamuxcsi ¢ 3I1P. Cnenyer y4eOHBIM MaTepuasl MpernojHOCUTh HEOOJIBIINMU
MOPIHSIMA, YCIOXKHSSI €0 TMOCTENEHHO, M3BICKUBATh CIOCOOBI aJanTallii TPYAHBIX 3aJlaHHH,
HEKOTOpble€ TEMBbl J1aBaTh KaK O3HAKOMUTENIbHBIE; HWCKJIIOYaTh OTAEIbHBIE TpYJIHBIE
JI0Ka3aTeIbCTBA; TEOPETUUECKUI MaTepual PEKOMEHIYEeTCsl H3ydaTh B MPOIECCe MPAKTHYECKON
NeSITeIbHOCTH 10 pEeUIeHHI0 3aj1ad. OpraHuyeckoe €IUHCTBO NPAaKTUYEeCKOM M YMCTBEHHOM
NeSITETPHOCTH YYaIINXCsl HA YPOKaX MaTEMAaTHKH CIIOCOOCTBYIOT IMPOYHOMY M CO3HATEIHHOMY
YCBOEHHIO 0a3MCHBIX MAaTEMAaTUYECKUX 3HAHUN U YMEHUH.

Henn u 3aga4n u3ydyeHusi yaeOHoro npeamera «MaremaTuka»
[IproputeTHbIME Yyeramu 00ydeHHs] MaTeMaTuke B 5—9 Kkiaccax sIBISIFOTCS:

* (opMHpOBaHHE ULEHTPAIbHBIX MareMaTHYeCKUX MOHATUH  (YMCIO, BEJIMYMHA,
reoMeTpudeckas (urypa, mepeMeHHas, BEPOATHOCTb, (YHKIIHSA), OOECIEYNMBAIOIINX
MIPEEMCTBEHHOCTb M NEPCIEKTUBHOCTh MAaTeMaTHYeCcKOro 00pa3oBaHUs OOY4aroUIUXCs ¢
3I1P;

* pnozaseneHue oOywaromuxcs ¢ 3[IP Ha moCTymHOM [ HMX YpPOBHE K OCO3HAaHUIO
B3aMMOCBSI3U MareMaTHKU M OKPYXAloIIero Mupa, MOHUMaHHEe MaTeMaTUKH KaK 4acTu
o011Iel KYIBTYphl YeIOBEYECTBA;

" pa3BUTHE HUHTEIIEKTYalbHBIX M TBOPYECKUX crocoOHocTel oOyudaromuxcs ¢ 3I1IP,
[I03HABATEJIbHOM AKTUBHOCTH, MCCIIEJOBATENILCKUX YMEHUN, KPUTUYHOCTU MBILUICHUS,
MHTepeca K U3y4EeHUI0 MAaTEMATHKHY;

* (opmupoBaHue (HYHKIMOHATIHHON MaTeMaTH4eCKOW rPaMOTHOCTU: YMEHUS PACIO3HABATh
IPOSIBICHUS] MaTeMaTU4YeCKUX IOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peallbHBIX
KU3HEHHBIX CUTYalUsAX M TPU U3YYECHHM JPYTUX YYEOHBIX MPEAMETOB, IMPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEW, (OpPMYIHpOBAaTh HMX HA S3bIKE MaTeMaTUKU U
CO3/1aBaTh MaTeMAaTU4YECKUE MOJEIM, IPUMEHATh OCBOSHHBIM MareMaTHYeCKUM ammnapar



JUIS PELIEHUS IPaKTUKO-OPUEHTUPOBAHHBIX 3aJad, WHTEPIPETUPOBAaTb U OLEHUBATh

IIOJIy4E€HHBIE PE3YbTaThI.

JlocTuKeHHe ITHUX LieJaed 00eCIeYnBaeTCsl PELICHUEM CIEAYIOIUX 3a0ay.

* (opmupoBars y oOydarouiuxcst ¢ 3[IP HaBbIkM yueOHO-1T03HABATEIBHON J1€ATEIBHOCTH!
IUTAHUPOBaHHUE PabOTHI, IOUCK PAIIMOHAIBHBIX MYTEH €€ BBIMOJHEHHS, OCYIIECTBICHUS
CaMOKOHTPOJIS;

" CHocoOCTBOBATh MHTEIICKTYaJIbHOMY Pa3BHTHIO, (JOPMUPOBATH KaueCTBa, HEOOXOIUMBIE
YeJOBEKY [UId TIOJHOLGHHOM JKM3HM B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHbIE
MaTeMaTU4eCKOM  JEATEIbHOCTU: SCHOCTM U  TOYHOCTU  MBICIM, WHTYMIIHH,
IIPOCTPAHCTBEHHBIX MPEACTaBIECHUHN, CHOCOOHOCTH K IIPEOIOJICHUIO TPYAHOCTEH;

* (opMHpOBATh KIIOUEBHIC KOMIIETCHIIMM Y4YalIMXCS B paMKax MPEIMETHOW o0iacTu
«Maremaruka 1 UH()OpPMaTUKa;

" pa3BUBATh MOHATHIHOE MBIIUICHUS oOydatonmxcs ¢ 3I1P;

" OCYIIECTBJISATh KOPPEKLHIO II03HABATENbHBIX TpoueccoB oOydaronmxcs ¢ 3IIP,
HEOOXOIMMBIX JUISI OCBOEHUS MPOTPaMMHOI0 MaTepHasia 1o yaeOHOMY IpeaMETY;

" [pedycMaTpuBaThb BO3MOXHOCTh KOMIIEHCAlUM OOpa30oBaTeNIbHBIX J€(QUIUTOB B
OCBOEHHMM IIPEALIECTBYIOIEr0 IPOrpaMMHOro Marepuana y oOydaromuxcs ¢ 3IIP wu
HEJIOCTATKOB B MX MareMaTu4eCKOM Pa3BUTHH;

* copMHpOBaTh YCTONUMBBIN UHTEPEC YUAIIUXCS K IPEAMETY;

" BBIIBIIATH U Pa3BUBAaTh MaTeMaTHUECKUE U TBOPUECKUE CIIOCOOHOCTH.

OcHOBHbIE JIMHUM COJEpXaHUs Kypca wmareMaruku B 5-9 kiaccax: «Yucna u
BBIUUCIICHUS», «Anrebpa» («Airedpandyeckue BbIpaXEHHUs», «YpPaBHEHHUs U HEPABEHCTBAY),
«Dynkuuny», «l'eomerpus» («l'eomerpuyeckue ¢Gurypsl U HX cBoiicTBay, «M3mepeHue
TrEeOMETPUUECKUX BEIUYUH»), «BeposTHOCT, M crarucTukay. JlaHHbBIE JMHUU DPa3BUBAIOTCA
napajuiesIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOMN JIOTMKOM, OTHAKO HE HE3aBHCUMO OJIHA OT
Jpyroi, a B TECHOM KOHTaKkTe W B3aumopaeucTBuH. Kpome 3TOro, ux oObeAMHSAET JIOTHUECKas
COCTaBIIAOIAsA, TPAAUIIMOHHO MPHUCYIIas MaTeMaTUKE U MIPOHU3BIBAIOLIAs BCE MaTeMaTHUYECKUE
Kypcsl M conepxarenbHble JuHUH. ChopmynupoBaHHoe B PenepaabHOM TOCYIapCTBEHHOM
o0Opa3oBarelbHOM CTaHAApTE OCHOBHOro o0miero oOpa3oBaHMsl TpeOOBaHHE «YMETh
OIEpUpPOBaTh MOHATHUAMHU: OIpPENEICHHE, AaKCHOMa, TEOpEMa, JO0Ka3aTrelIbCTBO; YMEHHUE
pacro3HaBaTh MCTUHHBIE U JIOKHBIE BBICKAa3bIBaHHUS, NMPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI,
CTPOUTH BBICKA3bIBAHMUSA W OTPHUIAHMS BBICKAa3bIBAHUI» OTHOCHUTCA KO BCEM Kypcam, a
dbopMupOBaHUE JIOTUYECKUX YMEHUHM pacIpeneisieTcss Mo BCeM rojaM oOydeHUusi Ha YpPOBHE
OCHOBHOTO 001LIET0 00pa30BaHMU.

ConepxaHue 00pa3oBaHUs, COOTBETCTBYIOLIEE NPEAMETHBIM pe3ylIbTaTaM OCBOCHUS
[TpumepHoil pabouell mporpamMmbl, pacrnpenenéHHbIM IO TofaM OOyYeHUs, CTPYKTYpHUPOBaHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPUHIUIHAIBHBIM BOMpoOcaM oOOydarouiuecs
oOpamianuch HEOTHOKPATHO, YTOOBI OBJa/JIEHUE MAaTeMaTHMYECKUMH TMOHATHSIMU U HaBBIKAMHU
OCYILECTBIIJIOCh ~ IIOCTEIOBATEIbHO W IOCTYNAarelbHO, C  COOJIIOJEHHEM  IPUHIMIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAaHUS BKIIOYAJIUCh B OOIIYI0 CHUCTEMY MareMaTH4eCKHX
npenctaBineHuid  obywarouuxcss ¢ 3I[IP, pacmmpsas wu  ymyOnss e€, oOpa3ys MpoOYHbIE
MHOXKECTBEHHbIE cBs3M. OOmme wenu wusydeHuss ydeOHoro mnpenmera «MaremaTukar»
npencTanieHsl B [IpumepHoii paboueil mporpaMmme 0CHOBHOTO 00IIET0 00pa30BaHusl.

OObyuenue yueOHOMY mpenmery «Maremaruka» CTPOUTCS Ha CO3JaHUU ONTUMAJIbHBIX
YCIIOBUH NIl YCBOCHHSI MMPOTrpaMMHOro marepuana odydaromumucs ¢ 3I[1P. Bonbmoe BarManue
yaensercs oTOopy y4deOHOro marepuaia B COOTBETCTBUU C HPHUHILMUIIOM JOCTYMHOCTU TMpHU
COXpaHeHHUHU o0Iero 0a30BOTO YpPOBHs, KOTOPBIA JOJKEH IO COAEpKAaHUIO M 00beMy OBITh
aJanTUPOBAaHHBIM A1 oOyuatontuxcs ¢ 3[1P B cooTBeTcTBUU ¢ X 0COOBIMH 00Pa30BaTEIbLHBIMU
norpedHocTsIMU. Crenyer oOJNEryuTh OBNAJeHHE MarepuaioMm oOydatonmmucs ¢ 3P
MOCPEACTBOM €ro JETAIbHOIO OOBSICHEHHSI C CHCTEMaTHYEeCKUM IOBTOPOM, MHOTOKPAaTHOMN



TPEHUPOBKU B TPUMEHEHUH 3HAHWUW, HMCIOJB3Ysl MPUEMbl aKTyaln3aluu (BU3yalbHas OMOpa,
naMsTKa).

[IpumepHass mporpamMma TpPEAYyCMAaTpuBaeT BHECEHHE HEKOTOPBIX  HM3MCHCHHIA:
YMEHBIIICHHE 00beMa TEOPETHUECKUX CBEICHUI, BBIHECEHHE OTACIBHBIX TEM WU LENbIX
pasnenoB B MaTepualibl it 0030pHOT0, 03HAKOMUTEILHOTO H3Y4YEHUSI.

HN3menennst nporpammel B 7-9 Kiaaccax

TI'eomempus

Crnenyer OCHOBHOE BHUMAaHHUE YACIUTh NIPAKTUYECKONW HAIPABICHHOCTU Kypca, UCKIIFOUHB
U YIOpOCTHB Haubojee CIOXKHBIM Js BOCIPHATHS TeopeThdeckwii Matepuan. Ha ypokax
reoMeTpur HeoOXOJMMO MAaKCHMAJIbHO MCII0JIb30BaTh HAIJISAHbBIE CPEACTBA 00ydeHus, OoJblle
IPOBOJUTH MPAKTHYECKUX PadOT C yJalIuMHUCs, pemarts 3a1adu. CTpOUTh pelIeHne 3aaad Mpu
HOCTOSIHHOM OOpAaIlleHUH K HAIJISIIHOCTH — PUCYHKAM M YepTEeXKaM.

O3HakoMHUTENBHO AaTh TeMbl: «TeopeMbl 1 10Ka3aTenbcTBO. AKCHOMBIY», «J{0Ka3aTeabCcTBO
OT IPOTUBHOTO», «CyIIECTBOBAHNE M E€IUHCTBEHHOCTH IEPIEHIMKYJApa K NpsAMoi», «Metox
reoOMEeTpUYECKUX MecT», «Meron ynBoenus menuasnsl»y, «Teopema dameca u Teopema o
IIPONOPLUOHAIBHBIX OTpe3Kax», «enTp Macc TPEYrOJIbHUKAY, «M3meHeHue
TPUTOHOMETPUUECKUX (PYHKIUH IIPU BO3PACTAHUU yTriia», «DopMyIbl Ui paglyCcoB BIIMCAHHBIX
U OIHCAaHHBIX OKPYKHOCTEH IIPaBWIBHBIX MHOIOYIOJBHUKOBY», «YPaBHEHHUE MPAMOI»,
«/IBnxenue», «CBoiCTBa ABMKEHUA», «TeopeMa 0 IPOU3BENEHUU OTPE3KOB XOP[, TEOPEMBI O
IIPOU3BENICHUHU OTPE3KOB CEKYILUX, TEOPEMA O KBaJpaTe KacaTeIbHOW».

Crnenyer yMEHBIIUTH KOJMYECTBO YacoB Ha M3ydeHHe TeM: «CHMMETpUYHBIC (HUTYpHI.
OcHoBHBIE CBOMCTBAa OCEBOW cuMMeTpumn», «lleHTpansHas cummerpus», «llapamiensHbiii
nepenocy, «lloBopor», «IIpeobpasoBanue nmomodbus. [logobre cOOTBETCTBEHHBIX 3JIEMEHTOBY,
«OCHOBHBIE 3aJaud Ha I[IOCTPOCHHE C IIOMOILIBIO LHPKYJId M JIMHEHKHW», «JleKkapTOBBI
KOOPJIMHATHI Ha TUIOCKOCTHY, «Pelienne TpeyroibHUKoBY, «Ilonodue Gpurypy.

BricBoOOAMBIIIMECS YaCchl HCTIONB30BATh HA PELLIEHUE 334a4 U [IOBTOPEHUE.

Buaer  pesareqabHocTn  oOy4yarommxcess ¢ 3IIP, oOycioBieHHbIe  0COOBIMH
o0pa3oBaTe/IbHBIMH NOTPeOHOCTAMH M oOecleyuBaOIIMe OCMBICJEHHOE OCBOEHHME
coJep;kaHuN 00pa3oBaHus 1o npeamMery «MaremaTuka»

Copep:xanue BUIOB AestenbHOCcTH oOywatonmuxcs ¢ 3IIP ompenensercs ux ocoObIMU
oOpa3oBaTenbHBIMU NOTpeOHOCTSIMU. [ToMuMo mmpoko ucnonszyembix B OOIT OO0 obuux s
BCEX 00YYarOIIMXCS BUAOB AEATEIbHOCTU CIEAYET YCUIUTh BHUJIbI JESATENbHOCTH CcreU(pUIHbIE
JUIs JAaHHOM KaTeropuu JeTei, oOecrneuyuBaroliie OCMBICICHHOE OCBOEHHE COJEpyKaHMS
00pa3oBaHUs MO MPEeIMETY: YCHIIEHUE PEIMETHO-ITPAKTUUYECKON ASITEIbHOCTH C aKTUBU3aLUEN
CEHCOPHBIX CHUCTEM; 4YEpPEJOBaHME BUJOB JACATEIbHOCTH, 3aJCHCTBYIOIIMX Ppa3INYHbIE
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepHajia C OIOPOI Ha aJIFOPUTM; «I10IIArOBOCTH» B U3YUYEHUU
MaTepHala; UCIOIb30BAHKE JIOTIOJIHUTENFHON BU3yalbHON OMOPHI (CXEMBI, MIA0JOHBI, OMTOPHBIE
TaOJIMILIBI); PEYEBOM OTUET O MPOLIeCcCe U Pe3ybTaTe ACSITEIbHOCTH; BHIMOIHEHHE CHEIHaTbHBIX
3aJaHuii, 00eCIeUnBAIONINX KOPPEKLHUIO PEryysiluu y4eOHO-TI03HABAaTEIbHOW JEATEIbHOCTH U
KOHTPOJIb COOCTBEHHOTO pe3yibTara.

Temarnueckas u TepmuHosornyeckas jekcuka coorsercrsyer OOIT OOO.

st obyuaromuxcst ¢ 3I1P cymecTBeHHBIM SBISIOTCS TMPUEMBI PAOOTHI C JIEKCUYECKHM
marepuajioM 1o mupeamery. [IpoBoxuTcst crenuanbHas paboTa MO BBEJICHHUIO B AKTHUBHBIN
CJIOBapb OOYYarOIIMXCSl COOTBETCTBYIOIIEH TEPMUHOJIOTHH. V3ydyaemble TEpMUHBI BBOAATCS Ha
MOJIICEHCOPHON OCHOBe, 00s3aTenbHa BHU3YyalbHas MOJAEP)KKA, AITOPUTMBI pabOTHl €
OIpeIeIEHuEM, OTIOPHBIE CXEMBI [l aKTyalu3allui TEPMUHOIOTUH.



PABOYAS [TPOTPAMMA
YYEBHOI'O KYPCA «'EOMETPUSI». 7-9 KITACCDI

e u3yyenusi yueOHOro Kypca

Oo6mue menu u3ydenust yueOHoro kypca «I'eomerpus» npencrasieHsl B [IOOIT OOO.
OHu 3aKI0yaroTcs, MPeXIe BCEro B TOM, YTO HAa YPOKAaX I€OMETPUHM OOYYArOUIMICS YYUTCS
MPOBOJIUTH JIOKA3aTEJIbHBIE PACCYKJICHUS, CTPOUTH JIOTMYECKHUE YMO3AKIIIOUEHHS, JTOKa3bIBaTh
UCTUHHBIC YTBEP>KICHHUS U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, MPOBOJUTH PACCYKIACHHS «OT
MPOTUBHOTO», OTINYATh CBOMCTBA OT MPHU3HAKOB, (hOPMYIHPOBATh OOpATHBIE yTBEpXkKAcHUA. B
O0Oy4eHHH YMEHHIO pacCyX/JaTh COCTOUT Ba)KHOE BOCHHUTATEIbHOE 3HAUCHHE M3YUCHHS
FEOMETPUH, MTPUCYILIEC UMEHHO OTEUECTBEHHOM MaTeMaTHYECKOM IIKOJIE.

Bropoii 1enbio n3yueHus reoMeTpuu SABIISETCS UCIOJb30BaHNE €€ KaK MHCTPYMEHTA Mpu
pelIeHUN KaK MaTeMAaTHYEeCKUX, TaK W TPAKTUYECKUX 3ajad, BCTPEUAIOIIMXCS B pEabHOU
JKU3HA. DTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTENIbHASA JIMHUS B W3YYCHHUU TE€OMETPUU B
mikosie. [{ist aToro yuurento pekoMeHayeTcs noAOUpaTh 3a4a4d MPAKTUYECKOTO XapakTepa JUis
paccMaTpuBaeMbIX TEM, YYUTh OOYYalOUIMXCS CTPOUTH MATEMaTUYECKHUE MOJETH pPealbHBIX
JKU3HEHHBIX CUTYyal[ud, MPOBOJUTH BBIUMCICHUS U OLIEHUBATh aJCKBATHOCTH TMOJYYEHHOTO
pesynbrata. KpaiiHe BaKHO TMOAYEPKUBATH CBSA3M TEOMETPHUH C JIPYTHMH TpPEAMETaMU,
MOTHBHPOBATh  HWCIOJIB30BAaTh  ONPEICIICHUS TIE€OMETPUYCCKHX (QUryp U  TOHATHH,
JEMOHCTPHUPOBATh MPUMEHEHUE TOJYYCHHBIX YMEHUN B (U3UKE U TEXHHUKE. DTH CBSI3U Hanbouee
SPKO BUIHBI B TeMax «BekTopbl», « TpUroHOMeTpru4ecKrue COOTHOIEHU», «MeToI KOOpArHAT
u «Teopema ITudaropay.

MecTto y4eOHOro Kypca B y4eOHOM ILJIaHE

CormacHo yuebHOMY TIaHy B 7-9 kiaccax m3ywaeTrcsi yueOHbI Kypc «l'eomerpusi»,
KOTOPBII BKJIIOUAeT CIIEAYIOIINE OCHOBHBIE pa3ienbl cojepxkanus: «[ eomerpudeckue Gpurypsl u
UX CBOMCTBa», «/3MepeHne reoMeTpUYeCKIX BEIMUUHY, a TaKkkKe «JleKapTOBbI -KOOPAMHATHI Ha
IUIOCKOCTHY, «BekTopel», «JIBrxkenus miockoctu» U «lIpeoOpa3oBanus mogoous».

VY4eOHbIil M1aH MpeaycMaTpuBaeT U3yuyeHUEe reOMETpUN Ha 0a30BOM ypOBHE, UCXOS U3
He MeHee 68 yueOHBIX 4acoB B y4eOHOM IOy, BCEro 3a TpH rojaa oOydeHuss — He MeHee 204
4acoB.

COLEPKAHHUE YYEBHOI'O KYPCA (IO TOAAM OBYYEHMUA)
Copep:xaHue U mpeIMETHbIE PEe3yIbTaThl pa3padaTbiBaeMoil 00pa3oBaTenbHON

MPOTPaMMBbI TOJIKHBI OBITH HE HI)KE COOTBETCTBYIOIIETO COJIEP>KAHUS U TPEAMETHBIX

pesynbpTaToB denepanbHON aTanTHPOBAHHONW OCHOBHOM 00pa30BaTEIHLHOM MPOTPAMMBI.

7 KIIACC

HavaneHble nonatus reomerpun. Touka, mpsMasi, OTpe30K, Jyd. Yroin. Buael yrios.
BeptukanbHele ©  cMexHble yrael. buccekrpuca yrma.  JlomaHas, MHOTOYTOJIBHUHK.
[TapamienbHOCTb U NEPNEHIUKYIIPHOCTD MPSIMBIX.

Cummempuunvie gueypol. OcHoBHblEe CBOUCMBA 0CEBOL cuMMempuul. [Tpumepsr
CUMMETPUH B OKPYKAIOIIEM MUPE.

OcHosHble noCmpoeHUs ¢ NOMOWBIO YUPKYIIAL U TUHEUKU.

Tpeyronsauk. Beicota, menmana, OUCCEKTpHCa, MX CBOHCTBAa. PaBHOOEIpEHHBIH U
PaBHOCTOPOHHHMU TpEeYroJibHUKU. HepaBeHCTBO TpEyroiabHUKA.

CpoiicTBa W TpHU3HAKKM paBHOOEIPEHHOrO TpeyrojbHUKa. IIpu3Haku paBeHCTBa

! 3}160]) " fajgee KypCuBOM 0003HaYEHBI TEMbI, U3YyUYCHNUEC KOTOPLIX IPOBOAUTCA B O3HAKOMUTECIILHOM I1JIaHE.
He,uaror CaMOCTOATCIILHO OIPCALCIIACT 00BeEM H3y4aceMoro marepuala.



TPEYrOJIbHUKOB.

CBolicTBa ¥ NPU3HAKYU NMAapaJIENIbHBIX NpsAMBIX. CyMMa yIioB TpeyrojbHuKAa. BHemHue
YTJIbI TPEYTOJIbHUKA.

[IpsimoyronbHblil TpeyroabHUK. CBOMCTBO MeIuaHbl NMPSMOYIOJIBHOTO TPEYroOJIbHHKA,
IPOBEACHHOM K runoreHyse. [IpusHaku paBeHCTBA IIPSAMOYIOJIBHBIX — TPEYrOJBHUKOB.
[IpsAMOYTOJIBHBIM TPEYTOJILHUK ¢ yriaoM B 30°,

HepaBeHcTBa B reomMeTpuu: HepaseHcmeo mpeyeobHUKa, HEPaBEHCTBO O JUIMHE
JIOMaHoM, TeopeMa o OoJiplIeM yrie M OoJiblIeld CTOpOHE TpeyrojbHHUKa. llepneHaukyssp u
HAaKJIOHHASI.

I'eomempuueckoe mecmo mouex. bUcceKTpuca yria U CEpeIUHHBIA NEPHEHIUKYIAP K
OTPE3KY KaK N€OMETPUYECKUE MECTA TOYEK.

OkpyXHOCTb M KpyI, XOplJa M JAMAMETp, UX CBOWCTBAa. B3aumMHOE pacrnoioxeHue
OKpyXHOCTH M npsMoil. KacarenbHast u cexymas K okpyxHocTd. OKpYyKHOCTb, BIIMCaHHas B
yroi. Bimcannas 1 onucaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yersipéxyronpauku. [lapamienorpamMm, €ro npu3Haku M CBOWCTBA. YacTHBIE Ciydau
napajiesorpaMMoB (MPSIMOYTOJIbHUK, pOoMO, KBaJpaT), UX HpPU3HAKU U cBoilcTBa. Tpamenws,
paBHOOOKas Tpamnenwsi, e€ cBoicTBa U nmpu3Haky. [IpsMoyronbHas Tpanemnus.

Memoo yosoenus meouansi. Llenmpanvuas cummempus.

Teopema @aneca u meopema o nponopyuoHairbHulx ompeskax. CpelHue JUHUU
TPEYroJibHUKA U Tpaneuuu. Llenmp macc mpey201vHuKa.

Ilooobue mpeyeonvhuxos, koagguyuenm nododus. Ilpuznaxu noooodus mpeyeorbHUKos.
[TpuMeHeHne MOA00MS TPU PELIEHUH PAKTUYECKUX 3a/]1ad.

CaoiicTBa momaaei reomerpuyeckux ¢uryp. @opMynsl i IUIOMIAAN TPEYrOJbHUKA,
napauenorpaMma, pom6a u tpaneruu. OTHOIIEHHE MI0IIAAeH MOoK00HBIX GUryp.

Brruncnenue miomaaei TpeyroabHIKOB 1 MHOTOYTOJIbHUKOB Ha KJI€T4aTol Oymare.

Teopema Ilucdaropa. Ilpumenenune teopems! Iludaropa mpu pemeHMH NPaKTUYECKUX
3azad.

CuHyC, KOCHHYC, TaHI€HC OCTpPOrO YIJIa NPSMOYIOJBHOTO TpeyrosbHHKa. OCHOBHOE
TPUTOHOMETPHUIECKOE TOXKIECTBO. TpuroHomerpuueckue (ynkiu yriaos B 30°, 45° u 60°.

Brincannble U LEHTpaJIbHBIE YIJIbI, YTOJI MEXAY KacaTelbHOW M XOPAOH. YTIbl MEXAy
XopAaMM UM CEeKylmMMH. BrnucaHHble W ONUCaHHBbIE YETHIPEXYTONbHUKU. B3aumHoe
pacrioyio’)keHre ABYX OKpykHocTed. Kacanue okpyxHocTei. OOmme KacaTenbHble K JBYM
OKPYKHOCTSIM.

9 KUIACC

Cunyc, kocuHyc, Tanrenc yrioB ot 0° mo 180°. OcHOBHOE TPUTOHOMETPHYECKOE
TOXJ1eCTBO. POPMYJIIBI IPUBEACHHUS.

Pemenune TtpeyronbHHKOB. TeopemMa KOCMHYCOB M TEOpeMa CHHYCOB. PemieHune
MPAKTUYECKHX 3a71a4 C UCIOJIb30BAaHUEM TEOPEMbBI KOCUHYCOB U TEOPEMBI CHHYCOB.

IIpeobpazosanue nodobus. Ilooobue coomeemcmeeHHbIX 1eMEHMOB.

Teopema o npoussedenuu ompe3Kos Xopo, meopembl O HPOU3BEOCHUU OMPEe3K08
ceKywux, meopema o Kéaopame KacameibHOU.

BexTtop, nnmuHa (MOZynb) BEKTOpA, COHAMpPABICHHBIE BEKTOPHI, ITPOTUBOMOJIOKHO
HaIpaBJEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalldu HaJ
BeKTOopaMHu. Pa3nokeHue BeKTopa Mo JByM HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BeKTOpa.
CkansipHO€E NMPOU3BEAECHNUE BEKTOPOB, IIPUMEHEHUE 1JIs1 HAX0XACHUS JUIMH U YIJIOB.

JlexkapToBbl KOOpJAMHATBl Ha IUIOCKOCTH. VYpasHnenus npsamou W OKPYXHOCTH B
KOOpJMHATAaX, [IEPECEUECHUE OKPY>KHOCTEW U NPSIMBIX. MeTo1 KOOpAMHAT U €r0 IPUMEHEHHUE.

[IpaBuibHBIE MHOTOYTOJIbHUKH. [[nMHa OKpyXHOCTH. ['pamycHas u paauaHHas Mepa



yria, BBIYUCIECHUE IJUH IyT OKpyx)HOCcTel. [Inomanas kpyra, ceKkTopa, CerMeHTa.
Heudicenuss  nnockocmu U GHYmMpeHHUe — cummempuu  Queyp  (nemenmapHbie
npedcmasnenus). Ilapannenvnwiii nepenoc. Ilosopom.

KoHTpoJibHO-u3MepHuTeIbHbIE MATEPHAJIbI

[IpoBeneHue OIEHKM [OCTHXKEHUHN IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS Yy4eOHOTrO
npeaMera MpOBOAMTCS B (DOpME TEKyHIero W pyOeKHOro KOHTPOJIS B BHUJE: KOHTPOJIHHBIC
paboThl, caMOCTOSITENIbHbIE PA0OTHI, 3a4eThl, MaTeMaTUYECKUE AUKTAHTBI, HPAKTHUYECKUE
paboThl, MUCBMEHHBIN OTBET 10 UHAUBUIYAJIbHBIM KapTOUKaM-3a/IaHHUSIM, TECTUPOBAHHUE.

Jnst obyuatomuxcs ¢ 3[IP Bo3MOXHO wu3MeHEHHE (QOPMYIMPOBKH 3aJaHUN Ha
«TIOIIATOBYIO»,  aJanTalyio IpelaraeMoro oOydaromeMycss TeCTOBOro  (KOHTpPOJIbHO-
OLICHOYHOT'0) MaTepuaya: MCIOJIb30BAHUE YCTHBIX M IMHUCbMEHHBIX WHCTPYKIUH, YIPOIICHHE
JUTMHHBIX CJIOXKHBIX (POPMYJIMPOBOK MHCTPYKIIUH, PELICHUE C OMOpPOM Ha aJropuTM, obOpaserll,
MCIOJIb30BaHUE CIPABOYHON MH(POPMAIUH.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O NIPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBalMsl K OOy4eHMIO MaTeMaTHKe U LIEJCHANpaBICHHONW I103HABAaTEIbHOU
NeSITeIbHOCTH;

MOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 IPAKTHUECKYI JEATEIbHOCTb,
TpeOYIOLIYI0 MaTEMaTUYECKUX 3HAHUH, B TOM YHUCIIE YMEHUE YUUThCS Y IPYTHX JIIOCH;

CIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHTYAIMIO, OBITh TOTOBBIM JEHCTBOBAaTH B
OTCYTCTBHE rapaHTHH ycrexa;

criocobHocTh oOyuaromuxcst ¢ 3[IP k oco3HaHui0 CBOMX AEPUIMTOB U MPOSIBICHUE
CTpEMIJIEHUS K UX MPEOJI0IECHUIO;

CIOCOOHOCTh K CaMOPa3BUTHIO, YMEHUE CTaBUTh IOCTHKUMBIE 11EJIH;

yMEHHE pa3iuyaTh y4yeOHble CHUTyalliM, B KOTOPbIX MOXHO JIeHiCTBOBAaTh
CaMOCTOSITENIbHO, U CUTYyallUM, TJ€ CJIEeIYyeT BOCIOJb30BaThCS CIPAaBOUYHOM MH(pOpManuen uiu
JPYTUMH BCIIOMOT'aTeIbHBIMU CPEACTBAMU;

CIIOCOOHOCTh TEPEHOCUTHh IIOJyYEHHbIE B XOA€ OOy4YeHHS 3HAHHUS B aKTyaJbHYIO
CUTYalMIo (IpU PEIIeHUH KUTEHCKUX 3a/1a4, TPEeOYIOIHUX MaTeMaTHYeCKUX 3HaHUH);

CIIOCOOHOCTh ~ OPMEHTUPOBAaTbCA B  TpeOOBaHUSAX W  MpaBWIAX  IPOBEJEHUS
POMEKYTOUYHON U UTOTOBOM aTTeCTaLlUY;

OBJIa/ICHUE OCHOBaMH (DMHAHCOBOI IPaMOTHOCTH.

METANIPEAMETHBIE PE3YJIbTATbBI

Ognaodenue ynueepcanbHbolMu Y4eOHbIMU NO3HAGAMETbHOIMU OCUCHGUAMU.:

YCTaHABJIMBATh TPUYNHHO-CIICACTBEHHBIE CBS3M B XOJI€ YCBOCHHS MaTEMaTHYECKOTO
MmarepHaa;

BBISIBIISITH Te(DUITUT JAHHBIX, HEOOXOMMBIX /ISl pEIICHUS IOCTaBICHHOM 3a1auu;

C MIOMOIIBIO YYHUTENsI BEIOUPATh CIIOCOO pelIeHUs MaTeMaTHUecKOW 3a1auu (CpaBHUBATh
BO3MOYKHBIE BAPHAHTHI PEIICHHS);

IPUMEHATh U NPeoOpa30BbIBaTh 3HAKM M CHUMBOJIBI B XOJI€ PEIICHHS MaTEeMaTUYECKUX
3a1ad;

yCTaHaBJIMBAaTh MCKOMOE M JAHHOE MPH PEeIICHNH MaTeMaTHUECKOM 3a/1auu;

NOHUMATh W HMHTEPNPETHPOBATh HMH(MOPMALMIO pPa3lIMYHBIX BUAOB U (opm
NPECTaBIICHHUS;

WITIOCTPUPOBATh PeIIaeMble 3a1a49H ITpapuIecKuMi CXeMaMu;

3¢ dEKTUBHO 3aIOMUHATh U CUCTEMATU3UPOBATh HH(OPMAITHIO.



MOHMMaTh M HCIOJb30BAaTh MAaTEMATUYECKHE CPEACTBA HATMSAHOCTH (rpadukwy,
JarpaMMbl, TaOJIMLbI, CXEMBI U JIP.) VISl WIUTIOCTPALUK, UHTEPIPETallu, apryMEHTalUH.

Ognadenue ynugepcanbHbIMU y4eOHbIMU KOMMYHUKAMUGHBIMU OCUCMEUAMU:

OpPraHU30BBIBaTh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEIBHOCTh C YUUTENIEM U
CBEPCTHHUKAaMH B IIPOLIECCE PELLIEHUS 3a/iay;

B3aUMOJIEHICTBOBATh M HaXOAUTh 001IME clIOcOO0BI paboThl; paboTaTh B IpyMIe: HAXOAUTh
olmiee pemieHue W paspemaTb KOH(UIMKTHI Ha OCHOBE COTJIACOBAHMSA TNO3MLUMH M ydéra
MHTEPECOB; CIylaTh NapTHEPA; GOPMYIUPOBATh, ApTyMEHTUPOBATh U OTCTaUBaTh CBOE MHEHHUE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(JIMKTOB MPH HAJMYUHU PA3HBIX TOUEK 3PEHUS U
paspenatbe KOH(IUKTHl HA OCHOBE Y4€Ta MHTEPECOB U MO3UIMHA BCEX YYAaCTHUKOB,;

apryMEHTHUPOBATh CBOK IMO3MLMIO U KOOPAMHUPOBATH €€ C IMO3ULUSAMHU MapTHEPOB B
COTPYAHUYECTBE MPU BBIPAOOTKE OOIIEr0 PELICHUsI B COBMECTHOM eATEIbHOCTH;

BBIIIOJHATh CBOK 4acTb paboOThl, JOCTUraTh KayeCTBEHHOI'O pe3ysibTaTa U
KOOPJIMHUPOBATh CBOM JEUCTBUS C JPYTUMU YI€HAMH KOMaH/Ibl;

OLIEHHMBATh KAYECTBO CBOETO BKJIA/1a B OOLIUI MPOIYKT.

Osnaodenue ynusepcaibHolMu YUeOHBIMU PESYIAMUECHBIMU OCUCHEUAMU:S

CTaBUTb LI€JH, BHIOMpPaTh M CO3JaBaTb aJNTOPUTMbI JUISL pEHICHUS Yy4eOHBIX
MaTeMaTHYeCKuX Mpobiem;

IUIAHUPOBaTh M OCYLIECTBIIATH JEATEIbHOCTb, HAIIPaBJICHHYI0 Ha peElLIeHHE 3ajad
UCCIIEI0BATEIbCKOTO XapaKTepa.

dbopmynupoBate M yAepKHBaTh  y4eOHYIO  3ajady, COCTaBISATh IUIAH |
IMOCJICIOBATENLHOCTD JCUCTBUH;

OCYILIECTBIATH KOHTPOJIb 10 00pa3ily U BHOCUTh HEOOXOJUMbIE KOPPEKTUBBI;

KOHTPOJIMPOBATh MPOLIECC U pe3yabTaT yueOHOM MaTeMaTHUECKOM e TeTbHOCTH;

a/IeKBaTHO OLICHUBATh MPAaBUJIBLHOCTb MM OIIMOOYHOCTH BBIMOJHEHHS Y4EOHOH 3aj1auu,
e€ 00BEKTUBHYIO TPYIHOCTb U COOCTBEHHbBIE BOBMOKHOCTH €€ PELICHNUS;

clIMyaTh CHOCOO JEHCTBUS U €ro pe3ynbTaT € 3aJaHHbIM D3TaJOHOM C LEJIbIO
OoOHapy’KeHHs OTKJIOHEHUH M OTIUYUI OT 3TAJIOHA.

MIPeIBUJIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU pPeIlIEHNU y4eOHOM 3a7auu;

NOHMMAaTh MPHUYMHBI, MO KOTOPHIM He OBbT JOCTUTHYT TpeOyeMblii pe3ynbTaT
JeSITEIbBHOCTH, OMPEENATh MO3UTUBHBIE N3MEHEHUS U HalpaBlieHUs, TpeOyrolue AaabHenen
paboThI;

PeryiIupoBarh Crocod BEIPaKEHUS SMOLIMH.

MNPEIMETHBIE PE3YJbTATHBI

Pesynbpratel  ocBoeHmst yueOHoro mpenmera «Martematuka (BKIouas —anreOpy,
TCOMETPHIO, BEPOATHOCTh W CTATUCTHKY)», paclpeielieHHbIe T0 TojJaM OOydeHUs,
bopMynUpyIOTCS MO0 NPUHIUNY JOOABJICHHS HOBBIX pPE3yIbTAaTOB OT TOAa K TOdY, YXKe
Ha3BaHHBIC B TMPEABUIYIIMX TOJlaX IO3MIIMU, KaK IMPAaBWIO, JOCIOBHO HE TOBTOPSIFOTCS, HO
VUUTHIBAIOTCS (pe3yabTaThl OUYEPEAHOrO ToJla IO YMOJYAHUIO BKIIOYAIOT pPe3yJdbTaThl
MPEABITYIINX JIET).

IIJIAHUPYEMBIE MTPEIMETHBIE PE3YJbTATHI OCBOEHUSI PABOYEM

IMPOT'PAMMBI KYPCA «'EOMETPUS» (ITO TOJAM OBYUYEHMUS)

OcBoenne yueOHOro Kypca «l'eomMeTpusi» Ha ypoBHE OCHOBHOTO OOIIET0 0OpazoBaHUS
JOJDKHO 00eCTieunBaTh JOCTHYKEHUE CIISIYIOIINX MTPEIMETHBIX 00pa30BaTeIbHBIX PE3YIIbTATOB:

7 KIIACC

Pacrio3HaBaTh WM3ydeHHBIE TeOMETpUYecKHe (Uryphl, ONpEAETsATh HUX B3aUMHOE
pacnosioxeHue, M300paxkaTb reoMeTpuueckre (GUrypbl; BBINOJHATH YEPTEKU IO YCIOBHUIO
3anauu. V3MepsATh JIMHEHHBIE M YIJIOBBIE BEIMYMHBI. PemaTth 3a7auu Ha BBIUMCIIEHHUE AJIMH
OTPE3KOB U BEJIMYUH YIJIOB.



Jlenatb TpyOyIO OLIEHKY JMHEHHBIX U YIJIOBBIX BEJMYMH MPEIMETOB B peabHON JKU3HH,
pa3sMepoB MPUPOJIHBIX 00BEKTOB. PazinuuaTh pa3Mepsl STUX 0OOBEKTOB 110 MOPAIKY BETUYUHBI.

Crpouth 4epTeXHU K Fr€OMETPUUECKUM 3a/iadaM (C UCIOJIb30BAaHUEM CMBICIOBOM OIOPHI:
HaBOJAIIIME BOIIPOCH! H/WIIU allrOpUTMa YUEOHBIX ACHCTBUI).

ITons30BaTbCsl NpPU3HAKAMM PABEHCTBA TPEYTOJBHUKOB, HCIIOIL30BATh IIPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PELICHUH 3a/1a4.

[IpoBOINTH TOKA3aTENBCTBA HECIOKHBIX TEOMETPUYECKUX TEOPEM.

Ilosnp30BaTbed NpHU3HAKAMM PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOWCTBOM
MEJUaHbl, IPOBEAEHHOW K THUIIOTEHY3€ MPAMOYIOJIBHOIO TPEYrOJIbHUKA, B PpELICHUU
reOMETPUYECKUX 3a7ad (C HCIOJIb30BAHUEM 3PUTEIbHOM HArJsJAHOCTU W/WIM BepOalbHOU
OIIOPBbI).

OnpenensaTs NapaieIbHOCTh HPSMBIX C IOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMH
cekymas. OnpenensaTh NapauieIbHOCTh MPSMBIX C IIOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOU MPSAIMOM 10 TOYEK JAPYTrOM MpsiMOil.

Pemars 3a1aun Ha kiieTyatoi Oymare.

[IpoBOIUTH BBIYMCICHMS M HAXOJUTh YHUCIOBbIE M OYyKBEHHBbIE 3HAa4YECHUs YIJIOB B
FeOMETPUYECKUX  3aJa4aX C  HUCIHOJIB30BAHUEM CYMMBI  YIVIOB  TPEYIOJBHHUKOB U
MHOI'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX NpPU IEPECEUCHUM [BYX MapajuleIbHbIX
IIPSAMBIX CEKyIIeH. PemaTe npakTHYecKue 3a1a41 Ha HaX0K/ICHUE YTIJIOB.

HMeTs nipencTaBiieHne O MOHATHE FEOMETPUUECKOIO MECTA TOUYEK.

@opMyIHMpOBATH ONPENECICHUS OKPYKHOCTU M KpPyra, XOpAbl U JHAMETPAa OKPYKHOCTH,
I10JIb30BATHCS UX CBOMCTBAMH. Y METh IPUMEHATH 9TH CBOWCTBA IIPU PEILICHUU 3a7ad.

OpueHTHpOBaTbCA B MOHATHUSAX: OMMCAHHAs OKOJO TPEYTrOJIbHUKA OKPYXHOCTb, LIEHTP
ONUCAaHHOH OKpYXHOCTU. OnepupoBaTh Ha 6a30BOM ypOBHE (PaKTaMu O TOM, YTO OMCCEKTPHUCHI
YTJIOB TPEYTOJIbHUKA MTEPECEKAIOTCS B OJTHOM TOYKE, M O TOM, YTO CEPEIUHHBIE MEPIICHIUKYJIISAPBI
K CTOPOHAM TPEYroJIbHUKA [IEPECEKAOTCSA B OJHOU TOYKE.

OpueHTHpOBaTbCA B MOHATHSIX U ONEpUpOBaTh Ha 0Aa30BOM YpOBHE: KacaTelbHas K
OKPY>KHOCTH, TEOpEMa O NEPIEHANKYJIAPHOCTH KacaTeJIbHOW U paauyca, IPOBEAEHHOTO K TOUKE
KACaHMs.

HMeTp mpencTaBieHHe O MPOCTEHIINX MEOMETPUUECKUX HEPABEHCTB, UX MPAKTUYECKOM
CMBICIIE.

IIpoBOAUTHE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHUS € IOMOLIBIO LIUPKYJIIS U TUHEHKH.

8 KUIACC

Pacrio3naBaTh OCHOBHBIC BHJIBI YETHIPEXYTOJBHUKOB, MX 3JIEMEHTHI, MOJ30BAThCS HMX
CBOMCTBaMH MPU PEIICHUHN T€OMETPUYECKHX 3a/1aH.

OpHeHTHPOBAThCS B IOHSATHU — TOYKH TEPECCUYCHUS MEIUaH TPEYrojibHUKa (IEHTpa
MAacc) B PeIIeHUH 3a/ad.

Brnagets moHsATHEM CpeHEW JTMHUU TPEYTOJIBHUKA U TPAICIIHH, PUMEHITh X CBOWCTBA
MIPH PEIICHUH MPOCTEUIINX TeOMETPHUUECKHX 3a/ad. FimeTs npencrasienue o Teopeme Daneca u
TEeopeMe O MPOMOPITHOHATBHBIX OTpPe3Kax, MPUMEHSTh WX JIJIS PEIICHHS MPAKTHYCCKUX 3a1a4 (¢
OTIOPO¥ Ha 3PUTENBHYIO HATTISTHOCTH).

[IpuMmeHSITh  TpU3HAKH  TOMOOMS  TPEYTOJIBHHKOB B PEIICHWH  HECIOXKHBIX
FEOMETPHUECKUX 3aJ1ad.

[Tonwp3oBatbest Teopemoit Iludaropa mas pemeHus: TEOMETPUUYECKUX M MPAKTHYECKUX
3amad.

Bnagers moHATHAMU CHHYCa, KOCHMHYCa W TaHI€HCa OCTPOro yria MNpSIMOYTOJbHOTO
TpeyroiabHuKa. [loap30BaThCSl STUMHU TMOHSATUSMHU [JIsl PEUICHHs MPAKTUYECKUX 3amad (mpu
HEOOXOAMMOCTH C OTIOPOI Ha aJITOPUTM TPABUJIIA).

Breruncnsate  (pa3nudHbIME ciocobaMu) (¢ OMOpol Ha CHPaBOYHYIO HH()OPMAIIHIO)
IIONIa/lb TPEYrojbHUKA U IUIOMIAJM MHOTOYIOJNBHBIX (UTYp (MONB3YysCh, Il€ HEOOXOAUMO,



KaJIbKYIATOpOM). [[puMEHSTh MOMy4yeHHbIE YMEHUS B IPAKTUYECKUX 3aauax.

Brnaners NMOHATHAMH BIHCAHHOTO M ILEHTPAJIBHOIO YIJA, UCIOJIb30BATH TEOPEMBI O
BIIMCAHHBIX YIUIaX, yIVIax MEXIY XOpJaMu (CEKyLIMMH) U YIiIe MEXAy KacaTeJbHON U XOpaoi
IPU PELICHNH MPOCTEHIINX FeOMETPHUECKUX 3ajiau.

Bnanerb moHsATHEM ONMCAHHOTO YETHIPEXYIOJIbHUKA, IPUMEHATH CBOWCTBA ONMMCAHHOIO
YeThIPEXYTOJIbHUKA IPU PEIICHUH NPOCTEHIINX 3a1ay.

[IpuMeHsTh MONY4YEHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMAaTUUYECKUE MOJEIN IS
3ajjay peaJbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCICHHS C IPUMEHEHUEM 000U
U TPUTOHOMETPHH (TI0JIB3YSACH, I/I€ HE00X0AUMO, KAIBbKYIATOPOM).

9 KUIACC

3HaTh TPUTOHOMETpUYECKHE (YHKIMHU OCTPBIX YIJIOB, HAXOAUTh C MX IOMOIIbIO
pa3iuyHBle  DJIEMEHTHl  MPSMOYTOJBHOTO  TPEYTrOJbHUKA  («pEUmIeHHe  MPsIMOYTOJbHBIX
TPEyroJpbHUKOB»). HaxoauTh (C MOMOLIbIO KAJIBKYJIATOpPA) JUIMHBI M YIVIBI JJISl HETaOJIMYHBIX
3HAYEHUMN.

[lonp3oBaTbecs  GopMysaMHd  HPUBEJCHHS M OCHOBHBIM  TPUTOHOMETPUYECKUM
TOXKAECTBOM JUISI HAXOXKICHUS COOTHOIICHUIH MEXAY TPUTOHOMETPHYECKUMH BEITUYMHAMH (C
OMOPOH Ha CIPABOYHYIO HH(POPMAITHIO).

Hcnonp30BaTh TEOPEMBl CHHYCOB U KOCHHYCOB JUISI HAXOXKICHUS Pa3IMYHBIX AJIEMEHTOB
TPEYrojbHUKA («pElIeHHE TPEYrOJbHUKOBY»), HPUMEHATh MX IpPHU PpEIIeHUH MPOCTEHIINX
TeOMETPUYECKUX 3a/1a4.

Bnaners noHATHAMH 1peoOpa3oBaHUs  1000US, COOTBETCTBEHHBIX  3JIEMEHTOB
nono0HbIX (uryp. Ilomp3oBarbesi CBOMCTBaAMHM TOJAOOHMS TPOU3BOJIBHBIX (QUTYp, yMETh
BBIYUCIIATh JUTMHBI U HAaXOAUTh YIIIbl Yy MOJOOHBIX (UTyp (IO aIrOpUTMY Y4eOHBIX IEHCTBUIA).
[IpumeHsTh CBOWCTBA MOMOOMS B TPAKTHYECKUX 3a7adax. YMETh NPUBOAUTH MPUMEPHI
NOJOOHBIX (PUTYp B OKpPY’KAIOIIEM MUpE.

[Tonmp30Batbest TeopeMamu (TI0 BU3YAJILHOW OIOpE) O TPOHM3BEACHUU OTPE3KOB XOPI, O
NPOM3BEACHUH OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTelbHOM.

[Tonb30BaTbcs BEKTOpaMH, MOHUMAaTh MX TEOMETPUYECKUH M (PU3UYECKHH CMBICI,
OPUMEHATh MX B PELICHUH TI'eOMETpUYecKuX M ¢u3ndeckux 3anad. [IpuMeHsTH CKanspHOe
MPOM3BEACHNE BEKTOPOB /ISl HAXOXK/ICHUS JUTHH U YTJIOB.

[Tonp30BaTbcss METOAOM KOOPJAMHAT Ha IUIOCKOCTH, TPUMEHATh €ro B pPEUIeHUU
TeOMETPUYECKUX U TPAKTUIECKUX 3a/1aY.

Brnaners NOHATUSAMM MPaBUWIIBHOTO MHOTOYTOJIBHUKA, UIMHBI OKPY)KHOCTH, JUIMHBI TYTU
OKPYXXHOCTH WM pPaJIMaHHON Mephl yIila, YMETh BBIYHCIATH IUIOMIAJh Kpyra W ero vacred (c
OMOpoil Ha crnpaBouyHyI HHGpOpManuio). [IpUMEHATh MONTydYeHHBbIE YMEHHsS B IMPAKTHYECKUX
3ajayax.

HaxonuTte ocu (WM LEHTPBI) CUMMETPUHU (QUTYp, MPUMEHATh JBHKEHUS IUIOCKOCTH B
MPOCTEUIINX CITyqasiX.

[TpuMeHsATH MoNyuyeHHbIE 3HAHUS Ha MPaKTHKEe — CTPOUTh MaTeMaTUYecKhue MOJENH s
3aj71a4 peaJbHOMN KU3HHU U MPOBOANTH COOTBETCTBYIOIINE BHIYMCIICHUS C TPUMEHEHHEM ITOI00Ms
U TPUTOHOMETPHUECKUX (PYHKIMH (TIONB3YSCH, I71e HEOOX0IMMO, KAIBKYIIITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3jiejioB U TeM uu(poBbIe
Ne n/m P Kourpoubnbie IIpakTHyeckue (uubp )
NPOrpaMMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
[Ipocreiimme reomerpuueckue GUrypsl u
1 I/If cBoricTBa. Mzme epHHe reOMg H}tllre):cxnx 14 0 0 bubamorexa LOK
' p P https://m.edsoo.ru/7f415e2e
BEJINYMH
bu6mmoreka [IOK
2 Tpeyrombiikir 22 1 0 https://m.edsoo.ru/7f415e2e
3 [TapannensHble MpsiMbIE, CyMMa yTII0B 14 1 0 bubnmnoreka [JOK
TpEyroJibHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHocTb U Kpyr. ['eomeTpuueckue 14 1 0 bubnuoreka [IOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmuorexa [JOK
5 IToBTOpenue, 00001IEHNE 3HAHUN 4 1 0 https://m.edsoo.ru/7f415e2e
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
N bu6mmoreka [IOK
1 HeTbpExyronb ik 12 1 0 https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MPOMOPIIMOHAIBHBIX OTPE3KaX, MOJOOHbIE 15 1 0 bubmmorexa [JOK
poTopH P - 1A https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKA
[Inomans. Haxoxaenue miomanei
3 Tpe IHOJ?BHI/IKOB u i[/[Horo O;IHI[LIX ¢bur 14 1 0 bubmorexa HOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa n Havana 10 1 0 bubmmoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Brincannsie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 0 bubnnoreka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEN
. bubnuotexa [JOK
IT 4 1
6 OBTOpeHHE, 0000MeHHE 3HaHHI 0 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Tpuronomerpusi. Teopembl KOCHHYCOB U 16 1 0 bubnmnoreka HOK
CHUHYCOB. PenieHue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
[IpeoOpaszoBanue mogodus. Merpuueckue Bbu6mmoreka [JOK
2 10 1 0
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
B 12 1
3 CITOPH! 0 https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
4 JlexapTOoBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 0 https://m.edsoo.ru/7f41a12¢
[IpaBwiIbHBIE MHOTOYTOJIBHHUKH. [[THa
5 05 HOCTH U TJIO y; b Kpyra g 8 0 0 bubmorexa LIOK
Py B Hv pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaeit
bubmmoteka IIOK
6 JlBIDKCHHS IIOCKOCTH 6 0 0 https://m.edsoo.ru/7f41al2c
[ToBTOpeHnue, 06061IeHNE, cCUCTEeMaTH3alus bubmmnoreka HOK
7 - 7 2 0
3HaHUHI https://m.edsoo.ru/7f41al2c
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOT'O KYPCA «'EOMETPHUS» (I10 I'OJAM OBYUYEHUA)

Tematuueckoe IIAHUPOBAHUEC U KOJIMYCCTBC 4aCOB, OTBOAUMBIX HAa OCBOCHHUC K&)KI[Oﬁ TCMBI yqe6H0r0 KypcCa

«['eomeTpus» amanTUPOBAHHON OCHOBHOM 00pa30BaTENbHOM MPOTrPaMMBI OCHOBHOTO 001Iero 00pa3oBaHMs 00YJarOIIMXCS C
3aJIEPKKOM MICUXUUYECKOTO Pa3BUTHS, B IIEJIOM COBIAAAIOT C COOTBETCTBYIOIIMM pa3jiejioM pabouei mporpaMmmbl y4eOHOTO
Kypca «reoMeTpus» 00pa3oBaTesbHON MpOrpaMMbl OCHOBHOTO OOIIIET0 0Opa30BaHus.

7 knacc (He MeHee 68 1)

Ha3Baunmue
pa3aesia (TeMbl)

OcHoBHOE colep:KaHue

OcHOBHBIE BU/IBI 1eATEJIbHOCTH 00YYAKIIHUXCS

Kypca (4ucjio

4acoB)
IIpocreiimmue [Tpocreiimue reoMeTpuyeckie 0OBEKThI: TOUKH, NPSIMBIE, Ty4H | POpMYJIHPOBATH OCHOBHBIEC TOHITHUS U OTIPE/ICITICHUSI.
reoMeTpuyecKkue U yribl, MHOTOYTOJIbHUK, JIOMaHAs. PacnozHaBaTh  M3y4yeHHBIE  TE€OMETpUYECKHE  (QUTYpHI,
(urypsi CMeKHBIE M BEPTUKAIIBHBIE YTJIbI. onpeneJsATb HUX B3aUMHOE PpACIOJOKEHUE, BBINOJHATH
U UX CBOICTBA. Pabota ¢ npocTedmmMu yepTekamMH. 4epTEX MO YCIOBUIO 331a4M (C MCIOJB30BAHUEM CMBICIOBOM
HN3mepenue W3mepeHne JUHEWHBIX U YIJIOBBIX BEJIWYMH, BBIYHCICHHE |OMOpPbI: HABOJSIIME BOIMPOCHI W/WIM allfOPUTMa Y4YEOHBIX
reOMeTPHYEeCKUX  |OTPE3KOB U YIJIOB. JENCTBUN).
BeJIUYMH [lepumerp u  miowaab  ¢uryp, cocraBieHHbIX  u3|IIpoBoaMTh mpocTeiiniyie NOCTPOEHUs ¢ MOMOIIBIO ITUPKYIS U
(14 4) MPSIMOYTOJIBHUKOB. JIMHENKH.

N3mepsATH IMHEHHBIE U YTIIOBbIE BETMUNHBI T€OMETPUYECKUX U
MPAKTUYECKUX OOBEKTOB.

Omnpenensitb «Ha TJIa3» pa3Mepbl pPealbHbIX OOBEKTOB,
NPOBOAUTH IPyOYIO OLIEHKY X Pa3MEPOB.




Pematp 3aaun Ha BBIYUCIICHUE JUTMH OTPE3KOB U BEIMYHH
YIJIOB.

Pematsp 321241 Ha B3aMMHOE PACIIONIOKEHHE TEOMETPUICCKUX
¢uryp.

IIpoBoauTh KiIaccU(PUKALUIO YIIIOB, BBIYHCISATD JTUHCHHBIC U
YIJIOBBIC BEJIMYWHBI, MPOBOAUTH HECJO0KHbIE HEOOXOIUMBIC
JIOKa3aTeIbHbBIC PACCYKICHHUS.

3HaKOMUTbHCS C HCTOPHEH Pa3BUTHS IeOMETPHH.

TpeyroabsHuku
(22 v)

[TonsiTue O  paBHBIX  TPEYrOJbHUKAX M  IEPBUYHBIC
IPEJICTaBICHUS] O PaBHbIX (KOHIPYIHTHBIX) ¢urypax. Tpu
IIPU3HAKa PaBEHCTBA TPEYTOJIbHUKOB.

[Ipu3sHaku paBeHCTBA  NPSIMOYTOJBHBIX  TPEYrOJIbHUKOB.
CBolicTBO MeIMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOeipeHHbIE U PABHOCTOPOHHME TpeyroyibHUKU. [Ipu3Haku
U CBOICTBA paBHOOEAPEHHOI'O TPEYTOJIbHUKA.

[TpoTuB Oonbliell CTOPOHBI TPEYrOJIbHUKA JICKUT OOJBIIUI

YTOJL

Pacno3znaBaTph napbl paBHBIX TPEYTOJIbHUKOB Ha T'OTOBBIX
yepTekax (C yKazaHHEM IPU3HAKOB) MPU HEOOXOAWMOCTH C
BHU3yaJIbHOW OIIOPOM.

BoiBoauTh  cieactBus  (PaBEHCTB  COOTBETCTBYIOLIMX
3JIEMEHTOB) U3 PAaBEHCTB TPEYTOJbHUKOB.

®opmyaupoBaTh OIIpe/ICTICHNUS: OCTPOYT'OJIBHOTO,
TYHOYTOJBHOTO, IPSMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PAaBHOCTOPOHHETO TPEYrOJbHUKOB; OWCCEKTPUCHI, BBICOTHI,
MEAUaHbI TPCYIrOJIbHUKA, CEPECANHHOTO NEPICHANKYIIApa




[Ipocreiiiue HepaBeHCTBA B TeoMmeTpuu. Hepasencmeo
mpeyeonvhuka. Hepasencmeo nomanoil.
IIpMOYTONIBHBII TPEYTroNbHUK ¢ yriaoM B 30°,

HepBBIG IMOHATHA O JOKA3aTCIILCTBAX B TCOMCTPHUHU.

OTpe3ka; NepuMeTpa TPEyrojibHUKa NpU HEOOXOIUMOCTH C
OIIOPOI HA AIITOPUTM ITPABHIIA.

@®opMyJIMpOBATh CBOMCTBA M TNPU3HAKU PABHOOEAPEHHOTO
TpPEeYroJbHUKA.

CTpouThb 4epTeKH, pemiaTh 3a1a4M C TOMOIIbIO HAXOXKACHUS
PaBHBIX TPEYTrOJIbHUKOB.

IIpumeHsaTh pU3HAKU paBeHCTBa MPSIMOYTOJIBHBIX
TPEYroJbHUKOB B 3a/adax (C HMCIHOJIb30BAaHHUEM CMBICIOBOM
OTIOPBI: HABOJAIINE BOMPOCHI W/WJIM alTOPUTMA y4EOHBIX
JIEHCTBHI ).

Hcnoab3oBaTh MmHQPPOBBIE pPECYpChl IJIA  HMCCIAET0BAHUS
CBOICTB U3y4aeMbIX QUTYP.

3HAKOMUTBCS ¢ UCTOPUEH Pa3BUTHUS TCOMETPUH.

ITapanneabHbie [TapayenpHble mpsiMble, HUX cBoWcTBa. Hakpecr nexamue, | @opMyJupoBaTh  MOHATHE — TMAPAUICTBHBIX  MPSIMBIX,
npsAiMble, CyMMa COOTBETCTBEHHBIE U OJJHOCTOPOHHHE YIJIbl (0Opa30BaHHbBIEC NIPH | HAXOAUTH IPAKTUICCKUE IPUMEPHI.
yIJioB IIepECEUEHNH apalUIEIbHBIX MIPAMBIX CEKYyLIEH). H3yuatp cBoiicTBa yrios, 0Opa30BaHHBIX NP IEPECEUECHUU
TPeyroJibHUKa [TpusHak  DapauIeIbHOCTH  NPSAMBIX  YEPE3  PABEHCTBO | MApaJUIEIbHBIX NIPSAMBIX CEKYIIEH
(14 v) PACCTOSHUN OT TOYEK OJHOM NMPSMOM 10 BTOPOU IPAMOM. IIpoBoauTs noka3arenbcTrBa. MOPMYJIHPOBATH TeopemMy
CymMa yriioB TpEyroiabHUKA U MHOTOYTOJIBHUKA. NapajyIeIbHOCTH  JIBYX TPSAMBIX C  IIOMOLIBIO  YIJIOB,
BHeniHue yrisl TpeyrojibHuKa 00pa30BaHHBIX IPU MEPECEYEHUM OITHX MPSIMBIX TpETheil
IPSAMOM.
BeIyucasTh CyMMy yIJIOB TPEYrOJdbHUKA U MHOTOYTOJIbHHKA.
Haxoauthe uucioBsle U OyKBEHHbIE 3HAYEHHSA YIJIOB B
reOMETPUUYECKUX 3a7adaX C UCIIOJIB30BAHUEM TEOPEM O CyMMeE
YIJIOB TPEYrOJAbHUKA U MHOTOYTOJIbHHKA.
3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHS TEOMETPHH.
OKpysKHOCTH OKpy>KHOCTb, XOpJIbl X IUAMETPBL, UX cBoMcTBa. KacaTenpHas k| @opMyJIMpPOBaTh — ONpeAeseHUusl:  OKPYXHOCTH,  XOpPJBI,
H KpYT. OKpYKHOCTH. OKpYXXHOCTb, BIIMCAaHHas B yroi. [lomamue o|nuaMeTrpa W KacaTelbHOM K OKpyxHOocTH. M3yuaTrh wux
T'eomerpuueckue |['MT, npumenenue 6 3aoauax. buccekmpuca u cepeounHbili| CBOMCTBA, NPU3HAKH, CTPOMTDH YESPTEKH.
NOCTPOEHHSA NePReHOUKYIAP KaK 2eoMempuiecKue Mecma mouex. HccaenoBarh, B TOM 4HCIIe HCNOAb3YS HU(POBbIE pecypcehl:

(14 u)

OKPY)KHOCTB, OINMMCaHHAasA OKOJIO TPCYrOJIbHHKA. Broucannas B

OKPY’KHOCTb, BIMCAaHHYIO B YIOJI; LIEHTP OKPYKHOCTH,




TPEYTOJIBHUK OKPY>KHOCTb.
Ilpocmetiwue 3a0auu na nocmpoeHue.

BIIMCAaHHOMW B YI'OJI; PABEHCTBO OTPE3KOB KacaTEIbHbBIX
Hcnonvzoeamv memoo I'MT Ona doxazamenvcmea meopem 0
nepeceyeHuy OUCCeKMpUC Y2108 Mpey2obHUKA U CepeOUHHbIX
NEepneHOUKyIApo8 K CMOPOHAM MPEY2ONbHUKA C HOMOUBIO
I'MT.

OBJilaieBaTh NOHATHAMM  BIIMCAHHOM W OIMCAHHOH
OKPY)KHOCTEH  TpEyroJbHUKA, HAXOAMTh ILEHTPbl 3THUX
OKPYKHOCTEH C OIIOPOX HA aIrOPUTM IIPABUIIA.

Pemiatb OCHOBHBIE 3aJa4¥ HA NMOCTPOEHME: YIJia, PABHOIO
JTAaHHOMY; CEPEIMHHOIO MEPIECHINKYIISIpa TaHHOTO OTPE3Ka;
OpsAMOM,  OpOXOIsAIIEHd  4Yepe3  JaHHYH  TOYKY U
MEPIEeHIUKYIAPHON TaHHOW MPsIMON; OMCCEKTPUCHI JAHHOTO
yria; TPEyroJbHUKOB 10 pPa3IU4YHBIM d3JEMEHTaM Ipu
HEO0OXOIUMOCTH C HAIIPABJIAIOIIEH TOMOIIIBIO.

3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHS FTEOMETPUH.

IHoBTOpEHME,
00001IeHNE
3HAHMI

(49)

[ToBTOpeHHe U 00001I€HNE OCHOBHBIX MOHSATUH W METO/OB
Kypca 7 KJacca.

Pemathb 3aJla4M Ha IOBTOPCHHUC, HIIIIOCTPHPYIOMIUC CBA3U
MCKAY pa3IMYHBIMHA YaCTAMHA KypcCa.




8 kJi1acc (He meHee 68 4)

Ha3zBpanue
pa3naesa (TemMbl)
Kypca (4uciio
4acoB)

OcHoBHoOe coepxkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

YeTbIpEéXyroJbHUK
"

[TapannenorpamMm, €ero npu3Haku U CBOMCTBA. YacTHbIC Cilyyau
napajuieJorpaMmMoB  (MPSIMOYTOJIBHUK, POMO, KBajpar), HX

N300paxaTh 1 HAXOAUTH HA YEPTEKAX YETHIPEXYTOJIbHUKU
pa3HbIX BUJOB U UX DJIEMEHTHI.




(12 )

npu3Haku u cBoiictBa. Tpanenus. PaBHoOOKast 1 psiMOyToJIbHAs
Tpanenuu.
Yosoenue meouanvl. [Jlenmpanvnas cummempus

®opmyIMpOBaTH onpe/eJIeHus: napajuiesorpaMmma,
NpSMOYTOJIbHUKA, poMmOa, KBajpaTa, Tpameluu, paBHOOOKOMH
Tpaneuuu, NpsMOYyroJbHOU TPareLnu.

Hcnonb3oBaTh mNpU  pelieHHMH NPoOCTeHmmMX  3aaav
IIPU3HAKW U CBOMCTBA: NapajuleIorpaMmMa, MpsiMOYTOJIbHUKA,
poMba, KBaapaTa, TpameluH, pPaBHOOOKOW TpameruH,
IIPSIMOYTOJIBHOW TpaleLuu.

IIpumeHsiTe MeTOA yIBOEHUS MeEIUaHbl TPEYrOJbHUKA C
OIOPOI HA AJITOPUTM ITPABHIIA.

Hcnoab3oBaTh 1HQPOBBIE PECYpChl ISl HUCCIIEIOBAHUS
CBOWCTB M3y4aeMbIX QUTYp.

3HAKOMUTHCS C UCTOPUEN Pa3BUTHSA IreOMeTPHUH.

Teopema ®Dajeca
U TeopeMa 0
NMPONOPUHOHAIBH
bIX OTpPe3Kax,
mo00HbIE
TPeyroJibHUKH
(15 4)

Teopema @aneca u meopema 0 NPONOPYUOHAILHBIX OMPEIKAX.
Cpennsist muHUs TpeyroibHUKa. Tpamnenus, e€ cpeaHsist TUHUS.
Ilponopyuonanvnvie  ompesKu, NOCMpOeHUe  YemeEPMOo2o
NPONOPYUOHANLHO20 OMPE3KA.

Ceoticmea yenmpa macc 8 mpey2oivbHuKe.
IlooobHble  mpeyzonbHuKU. Tpu  npusnaka
mpey20nbHukos. IlpakTuueckoe npuMeHEeHue.

nooodbus

IIpoBoANTH MOCTPOEHHUS C TOMOIIBIO LIUPKYJIA M JTUHEUKH C
ucronbp3oBaHue  TeopeMbl ~ Dajeca W TEOpPEMBI O
MPOMOPIUMOHAIBHBIX ~ OTpe3Kax, CTPOMTH  YETBEPTHIU
MPONOPLUMOHANBHBIA OTPE30K C ONOPOM Ha 3PUTENIbHYIO
HATJISIJHOCTb.

Haxoauth no00HbIe TPEYTOTFHUKHA HAa TOTOBBIX YEPTEXKAX C
YKa3aHHEeM COOTBETCTBYIOLIUX MPU3HAKOB TMOA00US TIpU
HEO0OXOIMMOCTHU C BU3YaJIbHOHN OMOPOH.

Pemiath 3agauym Ha MOJOOHBIE TPEYTrOJBHUKH C MOMOIIBIO
CaMOCTOSITEJIBHOTO TOCTPOCHUSI UYEPTEXKEHM M HaAXOKICHUS
MOMOOHBIX  TPEYrolbHUKOB MPU  HEOOXOJUMOCTH  C
HAIPABJISIONIEH TOMOIIIBIO.

IIpoBoauTh 10Ka3aTEJBCTBA C HCIOJb30BAaHUEM MPU3HAKOB
MoA00MsT HECIOKHBIX TEOMETPUUYECKHX 3aJlad C OTMOpOil Ha
AJITOPUTM Y4eOHBIX JEHCTBHI.

IlpuMeHATH,  TOJyYEHHBbIE  3HAHUS  NPU  PELICHUHU
T€OMETPUUYECKHUX U MPAKTUUECKHUX 3a/1a4 MPU HEOOXOIUMOCTH
C HaIpaBJISIIOMIEN TOMOIIBIO.

3HAKOMUTBCS ¢ UCTOPHUEH Pa3BUTHS TEOMETPUH.




IInomans.
Haxoxxnenue
IJIoaaen
TPeyroJibHMKOB

U MHOT'OYT0JIbHBIX
¢uryp. ILtomanu
nmoa00HbIX Gpuryp
(14 v)

[TonsiTne 06 00IIEH TEOPUH TIIIOIIAIH.

@opmynbsl AN TUIOMIATU TPEYroJbHUKA, MapajuieorpaMmma.
Omuowenue niowadei mpeyeoibHUKO8 C 0OWUM OCHOBAHUEM
unu oowetl 8bLCOMOIl.

Buviuucnenue nnowadeti crnoocuvix ueyp uepes pazbuenue Ha
yacmu u 0ocmpoetue.

[Tnomanu ¢puryp Ha KiIeT4aTol Oymare.

[Tnomaau nogo6HbIX Guryp. Beraucnenue miomazaei. 3anaun ¢
NPaKTUYCCKUM COJIEp)KaHUeM. Peuwenue 3a0au ¢ NOMOWbIO
Memooa 8CnoMO2amebHOl NIOWAOU.

OB.]'Ia)IeBaTB NEPBUYHBIMU TPEACTABJICHUSAMU 00 0611_16171

Teopun IIomwaau (Mepel), GOpMYJIHPOBATH CBOWCTBA
IUIOLIA/IU, BBISICHSTD UX HATJISIAHBIN CMBICII.

[Tpumensats  ¢opmynbl  IUIOMIAAM  HapajuIesIorpaMMa,
TPEYrojbHUKA, TpaleUUd C ONOpOM Ha CIPAaBOYHYIO
nHpopManuro.

IIpumensTo bopmybt iouiaau BBIITYKJIOTO

YeThIPEXYTOJbHUKA Yepe3 TUaroHaau U yroj MeXAy HUMHU C
OIIOPOi1 Ha CIIPaBOYHYIO MH(POPMALIUIO.

Haxoauth 1uiomaau ¢uryp, u300pakEHHBIX Ha KJIETYATOM
Oymare, HCIOJIL30BATh Pa30MEHNE HAa YaCTU U TIOCTPOCHHUE.
Pa30upaTh npuMepbl UCIOJIB30BaHUS BCIIOMOTaTeIbHON
IUIOINAM JUIs PELICHUs TeOMETPUUYECKHUX 3ajiau.

Haxonuth miomanu momoOHBIX (GUTyp C Omopod Ha
CIIPaBOYHYIO0 HH(POPMAIIHIO.

BbIuucasTh I0IAAH Pa3InYHbIX MHOTOYTOJIbHBIX (DUTYD.
Pemarhb 3a1aum Ha mIomMaAb C NPAaKTUYECKUM COJIEPKaHUEM
M10CJIE COBMECTHOT'O aHAJIU3A.

Teopema
IIudgaropa u
HaYyajIa
TPUTOHOMETPUH
(10 u)

Teopema Iludaropa, €€ H0Ka3aTeNbCTBO W TPUMEHEHHE.
O6parnas Teopema [udaropa.

OnpesienieHre TPUTOHOMETPUUECKUX (DYHKIMHA OCTPOro yrua,
TPUTOHOMETPUYECKHE  COOTHOLIEHHS B IPSIMOYTOJILHOM
TpeyroibHuKe. OCHOBHOE TPUIOHOMETPHYECKOE TOKIECTBO.
COOTHOIIEHHST ~ MEXIy CTOPOHAMH B  NPAMOYTOJBHBIX
TpeyrojbHuKax ¢ yriaamu B 45° u 45°% 30° u 60°.

®opmynupoBatek Teopemy Iludaropa, mcmoab3zoBaTh e B
MIPAKTUYECKUX BBIYUCICHUSAX.

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

BbIBOANTH  TPUTOHOMETPUYECKHWE  COOTHOLIEHHS B
IPSMOYTOJIBHOM TPEYroJbHUKE C ONOpPOM Ha CIPaBOYHYIO
UH(OPMALIHUIO.

HceaenoBarh  COOTHONIICHWST  MEXKAY  CTOPOHAMH B

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

Hcnoab3oBate  GOpMyNbl  NpPUBEACHUS U
TPUTOHOMETPHYECKOE TOXKAECTBO JIJIs1 HAX0XKJICHUS
COOTHOILLIEHUN MEXJIy TPUTOHOMETPUYECKUMH (YHKIUIMU
pa3IMYHBIX OCTPBIX YIVIOB C ONOPOH Ha CIPaBOYHYIO

OCHOBHOC




nHpopManuro.

IIpuMeHSITh TOTYYCHHBIC 3HAHUS U YMCHHS TPU PEIICHUU
NPaKTUYECKUX 3a7ad (MpH HEOOXOJMMOCTH C OIOpOi Ha
AITOPUTM TIPABUIIA).

3HAKOMHTHCS ¢ HCTOPUEH PAa3BUTHS TCOMETPHH.

Yribl B Brincansble U EHTpallbHBIE YIUIbI, YOI MEXAY KacarelnbHOH U | MOpMYJHPOBATH OCHOBHBIE OIPE/ACICHUS, CBSI3aHHBIC C

OKPY’KHOCTH. XOpHIoi. yIJ1aMHy B Kpyre (BIIMCAHHBIM yroj, HEHTPaIbHbIN YTo).

Bnucannble VYTiasl MEXAY XOpAaMU U CEKYLIUMH. HaxoauTh BHMCaHHBIE YIJIbI, ONMUPAIOLIUECS HA OJHY IYTY,

U ONHCAHHbIE Brivcannple ¥ ONMMCAHHBIE YETHIPEXYTOJIBHUKH, UX MPU3HAKU U | BBIYUCIAATH YIIIBI C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX yTIIaX,

YeThIPeXyroJbHHUK |CBOWCTBa. IlpuMeHeHHMe 53TUX CBOWCTB IpU  pEIIEHUH |TEOPEMBl O BIUCAHHOM YETBIPEXYTOJIbHHUKE, TEOPEMBbI O

u. TeOMETPUYECKUX 3a]1a4. [EHTPAJIILHOM YTJIe TPH HEOOXOAMMOCTH C BH3YaJIbHOU

KacarenbHble B3auMHoe pacmnonoxeHue JByX ~OKpyxHocTed. Kacanue|omnopoii.

K OKPY’KHOCTH. OKPY>KHOCTEH. HccaenoBath, B TOM 4Kcie C TOMOLIbIO HU(PPOBBIX PECYPCOB,

Kacanmue BITMCAHHBIC U OTIMCAHHBIE YETHIPEXYTOIBHUKH, BHIBOAMTH X

OKPY’KHOCTeH CBOWCTBA U IPU3HAKHU II0CJIE COBMECTHOTO aHAJIN3A.

(13 ) Hcnoab3oBaTh 5TH CBOWCTBA M MNPU3HAKK IPU PEILICHUU
3ajau.

IMoBTOpeHUE, [ToBTOpEeHNEe OCHOBHBIX MOHATUH M METOAO0B KypcoB 7 u 8 |Pemars 3agauyM Ha MOBTOpPEHHE, WILTIOCTPUPYIOIINAE CBSI3U

00o0menune KJIacCcOB, 0000IIeHNE 3HAaHUH. MEXy pa3IM4HbIMH YacTSIMH Kypca.

3HAHHI

(4 9)

9 kaacc (He MeHee 68 u)

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

OcHoBHOe coaep:kaHue

OcHOBHbIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCH




Tpuronomerpusi. | OnpeneieHne TPUrOHOMETPHUYECKUX (GyHKIUH yriioB ot 0° 10| @OpMyIMpoBaTh  ONpedeJeHHs]  TPUTOHOMETPHUYECKHUX
Teopembl 180°. KocuHyC ¥ CHHYC OpsAMOro W Tymoro yria. Teopema|(QyHKIMH TYNmbIX M TPSIMBIX YIJIOB C BU3YaJbHON OIMOPOI.
KOCHHYCOB U KocuHycoB. (O00OmEHHAsA) TeopemMa CHHYCOB (¢ pamuycom | PopMynHpoBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. ONMUCAaHHOHN OKPYXHOCTH). HaxoxieHue JUIMH CTOPOH U BEJIMYHH | PAJUYCOM ONHUCAaHHON OKPYKHOCTH).
Peienne YIJI0B TPEYrOJIbHUKOB. Pemiath TpEyroipHUKH C OMOPOH HAa AITOPUTM Y4eOHBIX
TPEeyroJibHUKOB dopmyIia MIOMAAN TPEYTOJIbHUKA Yepe3 JIBE CTOPOHBI U YroJj | AeHCTBUI.
(16 4) Mexny HuMu. @opmyria miIomaay 4YeThIpEXyroJbHUKa uepe3 ero | Pemars  mpakTuyeckue  3a/a4ydM, CBOAsSIIHeCHd K
JUATOHAIA U YTOJl MEXK]Ty HUMHU. HAXO0KAEHUIO PA3JIHYHbIX 3JIEMEHTOB TPeYroJIbHUKA.
[TpakTHyeckoe mpuMeHEHUE TOKAa3aHHBIX TEOPEM.
IIpeodpazoBanue |[lonamue o npeobpazosanuu noooodus. OcBanBaTh NOHATHE npeoOpa3oBaHus moao0us.
noaoousi. CoomeemcmeenHbie siemenmvl NHOOOOHBIX huyp. HccnenoBaTth OTHOIIEHUE JIMHEHHBIX 3JIEMEHTOB (PUTYp TpHU
MeTtpuueckue Teopema o0 npoussedeHuu ompe3ko8 Xxopo, meopema o |npeodpazoBaHuu nonoous. Haxogurs npumepsl moaodus B
COOTHOIIIEHHUsI B npou3BeO0eHuU OMmpe3Ko8 CeKywjux, meopema o0 Keéaopame|OKpPYyKaroUlel 1eHCTBUTEIbHOCTH.
OKPYKHOCTH kacamenvho. [Ipumenenue 6 pewienuu ceomempuyeckux saday. | Beleooums mempuueckue coomHoweHuss mexcoy ompesKamu
(10 v) X0pO, CeKyWux u KacameabHulX ¢ UCHONb308AHUEM BNUCAHHBIX
Veno8 u NOOOOHBIX MPey20IbHUKOB.
Pewams ceomempuueckue 3a0auu u 3a0auu u3 peanbHOU
JHCUZHU C UCTIOTIL30BAHUEM NOOOOHBIX MPEY2ONbHUKOS.
BexTopbl OnpeneneHyue BEKTOPOB, CIOKEHUE U Pa3HOCTh BEKTOPOB, Hcnoab30BaTh  BEKTOPHI KakKk HAMpaBICHHBIE OTPE3KH,
(12 ) YMHO)XEHUE BEKTOPA Ha YHUCIIO. uccae10BaTh TeOMETPHUYCCKUI (mepemernieHue) "

®u3N4eCcKuil 1 FTeOMETPUYECKUI CMBICIT BEKTOPOB.
Pa3znoxkeHne BexkTopa 10 JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunats! BekTopa.

CkanspHoe NpOW3BEIAEHUE BEKTOPOB, €r0 NMPHUMEHEHHE IS
HAaXO/ICHUs [UIVMH U YIJIOB.

Penienne 3a1a4 ¢ TOMOIIBIO BEKTOPOB.

IIpuMeHeHne BEKTOPOB Ul pEeLICHUs 3a7a4 KUHEMAaTUKUA U
MEXaHUKH.

¢busznueckuil (cuia) CMBICIBI
BOIIPOCHBIN IIJIaH.

3HaTh ompeaeneHMsi CYMMBI U PAa3sHOCTH BEKTOPOB,
YMHOXEHUS BEKTOpa Ha 41CIIO, HCCIeA0BATh
reoMeTpUYECKUN U PU3NUYECKUI CMBICIIBI 3TUX ONEpaLni.
Pemiare reomerpuyeckue 3aladyd ¢ UCIOJIB30BAaHUEM
BEKTOPOB.

PackinaabiBaTh BEKTOP 110 IBYM HEKOJIJIMHEAPHBIM BEKTOPAM.
Hcnoab3oBarh  CKaIspHOE  NPOU3BEACHUE  BEKTOPOB,
BBIBOJMTb €r'0 OCHOBHBIE CBOMCTBA.

BeruuciasaTs CyMMy, pa3sHOCTh U CKaJSIPHOE IPOU3BEIICHUE

BEKTOpPOB C OIIOPOM Ha




BEKTOPOB B KOOpP/IMHATAX.
IIpuMeHATH CKAJIpHOE NMPOU3BEICHUE ISl HAXOXKICHUS
JUTUH U YTJIOB.

JdexapToBbl JlexapToBbI KOOPIMHATHI TOUYEK Ha IUIOCKOCTH. OcBauBaTh NOHATHE IIPSIMOYTOJIBHOM CUCTEMbI KOOpAMHAT,
KOOPAUHATHI Ha | Vpasnenue npamou. YrnoBod Kod(pGUIMEHT, TaHT€HC Yyria |JeKapTOBBIX KOOPAMHAT TOUYKH.
IVIOCKOCTH HAaKJIOHA, apaJulelIbHbIE U MTEPIICHIUKYIISIPHBIC IPSIMBIE. HccaenoBarh ypaBHEHHE NPSIMON U OKPYKHOCTH C OIIOPOM Ha
(9 9) YpaBHeHHe OKpY:KHOCTM. HaxokIeHue KOOpAMHAT TOYEK | BOIPOCHBIM ILJIAH.
NepeceYeH s OKPYKHOCTHU U MPSMOIA. Haxonuts LeHTp U paguyc OKPYKHOCTH 110 €€ YPaBHEHHUIO.
Meroza KOOpAMHAT NPU PELIEHUH T€OMETPUUECKUX 3a1a4. Pemarhb 3a1a4u Ha HaX0X/ICHUE TOYEK IIEPECEUCHHUS IPSIMbIX
Hcnonb3oBanue MeToAa KOOPAUHAT B MPAKTHYECKUX 3a7adax 1 OKPYXKHOCTEH C MOMOIIBIO METOAa KOOPAUHAT.
Hcnonb3oBaTh CBOICTBA yraoBoro KodQQuiueHTa mpsMon
IIpU pElIeHUU 3aJay, i1 OINPEHCJICHHUS PACIOI0XKECHHS
IIPSAMOM.
IIpumeHATH KOOPAMHATHI NPU PELICHUN T€OMETPUUECKUX U
IPAKTUYECKUX 3a/ay, JUIsl TOCTPOEHUS MaTeMaTUYECKUX
MoJieIel pealbHbIX 3aa4 («MEeTO0Jl KOOPAUHATY).
Ilonb30BaTbCst  JUIi  INOCTPOCHHSIT W MCCIECNOBAaHUU
1M (POBBIMU pecypcami.
3HAKOMMTBCS € MCTOPHUEN Pa3BUTHS T€OMETPUN
IIpaBuiabHbIe IIpaBuUnBHBIE MHOIOYIOJIBHUKH, BBIYMCIEHHE WX JJIEMEHTOB.| DOpMyJMpOBaTh OIpeseiIeHUE IIPABUIIbHBIX
MHOIOYIroJbHUKH. |Yucino m M JiuHA OKPYKHOCTH. [[nMHA JyrM OKpPYKHOCTH. | MHOTOYT'OJIBHUKOB, HAXOAUTh UX DJIEMEHTHI.
Jumna Panuannas mepa yria. ITosb30BaTBHCSI MOHATHEM JUIMHBI OKPY>KHOCTH, BBEIEHHBIM C

OKPY/KHOCTH U
IUI0IIAIb KPYyra.
Boruuciienue
nJioiajei

8w

[lnomane Kpyra W ero 53JE€MEHTOB (CEKTOpa W CErMEHTa).
Brruncnenue miomianeit Gpuryp, BKIFOYAIOUIUX IEMEHTHI Kpyra.

[IOMOILBIO IPAaBUJIBHBIX MHOI'OYTOJIbHUKOB, OIpeNeJsiTh
YHUCIIO 7T, IJUHY IyTU U paJuaHHYI0 Mepy yIiia 1o oopasity.
IIpoBoauTh Mepexox OT paiMaHHOW MEPHI yrila K IpagyCHON
1 Ha00O0pOT IO BU3YyaJIbHOM omope.

OnpepenssTh mIomans Kpyra.

BoiBoauTh hopmyiibl (B rpalyCHON U paiuaHHOW Mepe) s
JUTMH AYT, IUIONIAJEd CEKTOPOB M CErMEHTOB C OMOPOM Ha
BOIIPOCHBIN IIJIaH.

BoruucasaTs miomand  GuUryp, BKIIOYAIOUIMX AJIEMEHTHI




OKPYXHOCTH (Kpyra) ¢ OIIOpOi Ha CIIPaBOYHYIO HH(OPMALIHUIO.
Haxoauthp momaau B 3aja4ax peaibHON KU3HU.

JABuKeHus Tlonamue o 0eudicenuu n1OCKOCMU. Pa3oupare  npumepsl,  WUIIOCTPUPYIOUIME  HOHATHUSA
IUIOCKOCTH Ilapannenvnoii nepenoc, nosopom u cummempus. Ocu u yenmpol | JBUKCHHS, LIEHTPOB U OCEH CUMMETPHHU.
(6 9) CUMMEMPUU. @®opmMyIMpPOBATh ONPEJIEICHUS MMapajluIeIbHOTO IEpPEeHoca,
IIpocmetiwue npumenenus 6 peuteHuu 3a0ay. IIOBOPOTa M OCEBOW CHMMETPHHM C BHM3yaJbHOW OIIOPOM.
HaxoauTh HEMmoIBUKHbBIE TOYKHU 0 00pa3y.
HaxoauThb LIEHTpHI M OCH CUMMETpU npocTeimux Guryp mno
oOpasiy.
Ilpumenamop napannenvHvlii. NepeHoC U CUMMEMPUIO npu
PpeueHUuY 2eoMempuyecKux 3a0ay (pazoupams npumepul).
Hcnonvzoeams 0na nocmpoenus u uccie0o8anull yugposvle
pecypcebi.
IToBTOpEHue, IToBTOpeHnE OCHOBHBIX MOHATHH U METOJOB KypcoB 7—9 |OmepupoBaTh MOHATHAMHU: (urypa, Touka, mpsiMasi, yrodi,
00o0menue, KJ1accoB, 0000I1IeHUe U CUCTEeMaTU3alHsl 3HaHUH. MHOTOYTOJIbHUK, PpaBHOOEIPEHHBII W  PaBHOCTOPOHHUI
cucrematuszauusi  |lIpocreiiiime reomerpuueckue (GUIyppl M HUX CBOMCTBA. | TPEYTOJbHHUKH, NPSIMOYTOJIbHBIN TpPEYroJbHUK, MeInaHa,
SHAHMITZ H3mepenune reoMeTpu4eCcKrux BEIUYHH. OuccekTpruca M BBICOTA TPEYrOJNbHUKA, MHapajiesorpamMm,
(7 ) TpeyronbHUKH. poMO, IPSAMOYTOJIBHUK, KBaJapat, Tpameuus; OKpyKHOCTb,

[TapannenbHble U NEPIEHAUKYJIISPHBIE IIPSMBIE.

OKpyXHOCTh U Kpyr. I'eoMeTpuueckue MOCTPOCHHs. YTIbl B
OKPY’KHOCTH. BrnucanHple ¥ ONUCAHHBIE  OKPYKHOCTH
MHOT'OYTOJIbHUKOB.
[IpsimMast 1 OKPY>KHOCTb.
YeTsIpEXYroJbHUKY.
YETBIPEXYTOJIbHUKHU.
Teopema [Tudaropa u Hayasia TpuroHoMeTpuu. Permenue o0mmx
TPEYTrOJIbHUKOB.

[IpaBuibHBIE MHOTOYTOJIBHUKH.

[Ipeo6pazoBanus miiockoctu. [suxenus. [lonodue. Cummerpus.
[Tnomaas. Beraucnenue nmnomaaeii. [Tnomaayu moqoOHbIX GUTyp.
JlekapTOBBI KOOPIMHATHI HA TIOCKOCTH.

Brucannsie n OITMCAHHBIC

KacaTelbHasl; paBEeHCTBO U nojao0ue (uryp, TpeyrojibHUKOB;
NapajuIeIbHOCTh M NMEPHEHAUKYISIPHOCTh IPSIMBIX, YTOJl
MCXKAYy HNOpsAMBIMH, CUMMCTPHUA OTHOCHUTCIBHO TOYKH H
IPSIMOM; JIJMHA, PAcCTOSHHE, BEIMYMHA YyIVa, IUIOMAlb,
epUMETP.

Hcnonb3oBats  ¢opmyabl: mnepumeTpa M IUIOMIAIU
MHOT'OYI'OJIbHUKOB, UIMHBI OKPYKHOCTH M IUIOIIAJU Kpyra,
00BbEMa MPSMOYTOJIBHOTO MapajuIesIenuIe s1a.

OHCpHpOBaTb MNOHATUAMM: IpsAMOYroJibHas cucreMma
KOOpJMHAT, BEKTOp; MCHOJAb30BATh OTH MOHATHUS JJA
IIPEJICTaBICHNs] JaHHBIX U PEIICHUs 3ajad, B TOM YHCIE W3
JIPYTruX y4eOHBIX MPEAMETOB.

Pemare 3agaum Ha TNOBTOPEHHE OCHOBHBIX IOHSTHH,




BCKTOpH Ha IIJIOCKOCTH.

WJUTFOCTPAIMIO CBSA3EH MEXIY pa3IMYHBIMU YacTsIMHU Kypca.
BpiOupats MeTo 115 pelIeHus 3a1a4H.
PemaTthk 3aaa4y U3 IOBCETHEBHON YKU3HU.




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremaruka. ['eomeTpus: 7-9-e kitaccol: 0a30BbIi YPOBEHB: yUeOHHUK, 7-9
knaccel/ Atanacsa JI.C., Byry3os B.®., Kanomies C.b. u npyrue, Akiponepaoe

obmectBo «M3narensctBo «lIpocBemienne»
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