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I[TOACHUTEJIBHAS 3AIINCKA

[IpumepHass pabouast mporpaMma IO MaTeMaTHKE s OO0Yy4arouIuxcs C
3a/iepKKOM ncuxuyeckoro pa3sutus (nanee — 3I1P) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsI TOATOTOBIIEHa Ha OCHOBe DenepadbHOTO TOCYJapCTBEHHOTO
o0pa3oBaTeNbHOTO  CTaHAapTa OCHOBHOro  obmero  obOpazoBanus  (IIpukas
Mumnnpocsemenuss Poccum ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunrcrepctBoM roctuiinu Poccuiickoit @enepanuu 05.07.2021 r., per. Homep 64101)
(manee — ®I'OC OOOQO), IlpumepHO# amanTUPOBAaHHOM OCHOBHOW 0Opa3oBaTEILHOM
MporpaMMbl  OCHOBHOTO OOIIEro 00pa3oBaHUS OOYYalOmUXCS C  3aJepiKKOU
MICUXUYECKOTO pa3BuTHs (0mo0penHoi pemenueM ®YMO no obmemy oOpa3oBaHUIO
(mpotoxkoit ot 18 mapta 2022 r. Ne 1/22)) (manee — ITAOOIT OOO 3I1P), [IpumepHoit
paboueii mporpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHUs 1O IpeaMeTy «MaTeMaTHKa,
[IpumepHOM TIporpaMMbl BOCIIUTAHUS, C YYETOM pacCHpeeiICHHBIX IO KiaccaM
MIPOBEPSIEMBIX TpeOOBaHUW K pe3yjbTaTaM OCBOCHHS AJaNTHPOBAHHONW OCHOBHOM
00pa3oBaTEIbHONM MPOrpaMMbl OCHOBHOIO OOIET0 00pa3oBaHMsI OOYYaIOIIUXCS C
3aJIEPKKON TICUXUYECKOTO pa3BuTHs. B pabouelt mporpamMme ydTeHBI HJIEU U
nosioxkeHus: KoHuenuuu pa3BUTHS MaTeMaTHYecKOro obpaszoBaHus B Poccuiickoi
denepanum.

Oo0mas xapakrepucTuka yue0Horo npeaMera «MareMmaTukay

VYyeOublii mpeamer «MaTemaTuka» BXOJUT B MPEIMETHYIO 0OJacTh
«Marematnka u wuHpopMatuka». OH CIOCOOCTBYET Pa3BUTHIO BBIYHCIUTCIBHON
KYJIbTYpbl M JIOTHYECKOTO MBINIICHUS, (OPMHPOBAHUIO YMEHHUS IOJIH30BATHCS
aNrOpUTMaMH, a TaKKe NMPHOOPETCHHIO MPAKTUYCCKUX HABBIKOB, HEOOXOAMMBIX B
MOBCEIHEBHON >ku3HM oOydaromuxcss ¢ 3[IP. VueOHblii mpeaMer pa3BUBaET
MBIIICHHE, TPOCTPAHCTBEHHOE BOOOpakeHHE, (PYHKIMOHAIbHYIO TPaMOTHOCTb,
YMEHUS  BOCIPUHUMATh W KPUTHUYECKH  aHAIM3UPOBATh  HMHQPOPMAIIUIO,
MIPEICTABJICHHYIO B PA3JIMYHBIX (popmax.

OOyuenue maTeMaTuke JaET BO3MOXKHOCTh pa3BuUBaTh y oOydarommxcs ¢ 311P
TOYHYIO, PAllMOHAIbHYI0O U WH(OPMATHBHYIO pedyb, YMEHHUE OTOHMpaTh Hauboliee
MOIXO/ISIIINE SI3BIKOBBIE, CHMBOJMYECKHE, TpapUUecKue CpeAcTBa JUIsl BBHIPAKCHUS
CY>KJIEHUW U HATJISTHOTO MX MPEJICTABICHHUS.

Heo0xoauMbIM KOMIIOHEHTOM OOIIIEH KYJbTYPHl B COBPEMEHHOM TOJIKOBAaHUHU
SBISICTCS  OOIIee 3HAKOMCTBO C METOJAMHM  TIO3HAHHUSA  JICHCTBUTEIBHOCTH,
MIPEICTABIICHUE O TIPEIMETE U METOIaX MaTEMAaTHUKH, UX OTJIWIUN OT METOJOB JIPYTHUX
€CTECTBEHHBIX U T'yMaHUTAPHBIX HAyK, 00 OCOOCHHOCTSX MPUMEHEHUS MaTEeMaTUKU
JUTSL pelieHus] HayYHBIX W TPHUKJIAJHBIX 3adad. Takum 00pa3oM, MaTeMaTU4ecKoe
oOpa3zoBaHKMe BHOCUT CBOU BKJIa/ B (hopMupoBaHue 0011Iei KyIbTyphl YeJIOBEKA.

W3yyenne MareMaTWKu TaKkKe CIOCOOCTBYET AICTETHYECKOMY BOCHHUTAHUIO
YeJIOBeKa, TOHMMAHHWIO KPAacOThl M M3SIIECTBA MAaTEMAaTUYECKUX PaCCYKICHUH,
BOCITPHUSITUIO TEOMETPUUYECKUX (HOPM, YCBOCHUIO UJIEH CUMMETPHH.



ITporpamMmMa oTpakaeT cojepkaHue oOydeHusl npeamery «Marematuka» c
y4eToOM 0CcO0BIX 00pa3zoBaTeNbHbIX OTpeOHOCTEN oOyuatomuxcs ¢ 3I1P. OBnaneHue
yueOHBIM MpeaMeToM «MaTemaTtnkay MpeCTaBisieT ONPEISTICHHYIO CI0XHOCTh IS
yaamuxcsa ¢ 3[IP. V oOyuarormuxcst ¢ 3[1P Hambosee BBIpaX€HBI OTCTaBaHUS B
pPa3BUTUU CIIOBECHO-JIOTMUECKUX (OPM MBIIUICHHS, TOSTOMY aOCTpaKTHbIE U
OTBJICUEHHBIE KATErOPUH UM TPYIHOAOCTYHHBL. B TOXe BpeMsa IpH CHeuaibHOM
oOydueHHH OOyd4arolmuecss MOTYT BBINOJHATH 3aJaHus 1o anropurMmy. OHu
BOCITPUMMYMBBI K MOMOIIM, MOTYT BBIIIOJIHUTh NEPEHOC HA aHAJIOTMYHOE 3aJaHHE
YCBOEHHOro crocoba peunieHusl. CHU)KEHUE Pa3BUTHS MBICIUTEIbHBIX OINEpauil u
3aMEJICHHOE CTaHOBJICHME JIOTMYECKUX JEWCTBUM NPHUBOIAT K HEAOCTATOYHOMU
OCMBICJIECHHOCTH COBEPIIAEMBIX YUEOHBIX ACHCTBHUI. Y 0Oydaromuxcs 3aTpyAHEHBI
CUECTHBIC BBIYMCIICHUS, MPOU3BOJMMBIE B YME. B IMCBMEHHBIX BBIYUCIICHUSX OHHU
MOTYT MpPOITyCKaTh OJMH W3 IMPOMEXYTOUHbIX I1aroB. Ilpu pabote ¢ uncIOBBIMU
BBIPDAKCHUSMH, BBIYMCICHUEM MX 3HAYEHUS MOTYT HE YJEpPKUBATh IPABUIbHBIN
nopsiiok aercteuid. [Ipu ynpouennu, npeodpazoBaHuu BeipakeHnid yuamuecs ¢ 311P
HE MOTYT CaMOCTOSITEJIbHO MPUHATH PEIICHHE O IMOCJIEI0BATEIbHOCTH BBITOJIHEHHS
nerucTBuil. KOHKPETHOCTh MBIIUIEHUS OCJIOXKHSET YCBOCHHUS HAaBBIKA PELICHUS
YpPaBHEHMH, HEPABEHCTB, CUCTEMBbl YpaBHEHUU. MM ManomocTymHO COBEpIICHHE
00paTUMBIX ONEpaLIUN.

Huskuii  ypoBeHb  pa3BUTHS  JIOTUYECKUX  ONEpAIMd, HEIOCTaTOYHAas
00OOLIEHHOCTh MBIIUICHUS] 3aTPYAHSIOT M3yuyeHHe TeMbl «DYHKIMM»: MpH
onpeaeneHu (YHKIUOHAJIbHOW 3aBUCUMOCTH, IMPU OINUCAHUU TIpaduyecKoit
CUTYaIINH, UCTIONIb3YsI T€OMETPUUECKH, anreOpandeckuii, (PyHKIIMOHATBHBIN S3bIKH.
Hepenko yuamiuecst He BUIAT pa3HULBI MEXAy 00JacThbiO OIpenesaeHus] PYHKIUU U
00J1aCcThIO 3HAUECHUH.

Pemenue 3amay cONpsiKEHO C TPYOHOCTAIMU OQOPMIIEHUS KpPAaTKOW 3amucH,
MIPOBE/ICHMSI aHAIM3a YCIOBUS 33[1a4M, BbIIEIECHUS CylIeCTBEHHOT0. O0yuaromumecs ¢
3IIP 3arTpynHSAIOTCS cAelaTh yMO3aKJIOUEHHWE OT OOIIEero K YacTHOMY, HEpPEIKO
BbIOMpAIOT HEpalMOHaJbHbIE CHOCOObI pEIIeHUs, HHOIJA OrPaHUYUBAIOTCS
MaHUITYJISIUSAMU C YHCIIAMH.

[Ipn wm3yueHuum reomeTpuueckoro wmarepuana oOydarommecs ¢ 3IIP
CTAIKUBAOTCS €  TPYAHOCTBIO  JEJaTh  JIOTUYECKUE  BBIBOJBL,  CTPOMUTH
MIOCJIEIOBATEIbHBIE paccykAeHus. HernpouHble 3HaHUsSI OCHOBHBIX TEOPEM I'€OMETPHUH
OPUBOJUT K OIIMOKAM B PEIIEHUWU TeoMETpHuUecKux 3aaady. OOydyaromiuecss MOryT
MOJMEHUTH (POpMYJTy, HEMPABUIBLHO MPUMEHUTH TeopeMy. K cepbe3HbIM ommbkam B
pelmieHny  3aJady  OpPHUBOJAT  HEAOCTAaTOYHO  PA3BUTHIE  MPOCTPAHCTBEHHbBIC
npeacTaBieHus. VM cI0XKHO BBITIOJIHUTD YEPTEX K YCIOBUIO, B TUCbMEHHBIX paboTax
OHM HE MOT'YT IPUBECTU OOBICHEHUE K UEPTEXKY.

To4YHOCTH 3aIOMUHAHKS U BOCIIPOU3BEACHUS Y4eOHOr0 MaTepraia CHUKEHBI 10
MpUYMHE CJIAa00CTH MHECTHYECKOW JEeATEIbHOCTH, CYXeHUs oO0beMa MaMATH.
Oo6yuatomumest ¢ 3IIP TpeOyercs Oosbllie BpeMEHM Ha 3akpervieHHue maTepuala,
aKTyalnu3alys 3HaHUH 10 ONIOPE IPU BOCIPOU3BEICHHH.

Jlyist mpeo1osieHnst TPYIHOCTEH B M3y4eHUH yaeOHOro ipenMera «MartemaTnkay
HeoOxoauMa ajanTtanus o0beMa M XapakTepa y4eOHOro marepuana K
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MO03HABATENbHBIM BO3MOXKHOCTSAM yuaiuxcsi ¢ 3I[IP. Cnegyer yueOHBII Matepuan
PENOJHOCUTh HEOOJIbIIMMHU TOPUHUAMH, YCIOXKHSS €ro MOCTENEeHHO, M3bICKUBATh
CcnocoObl  afanTalMi  TPYIOHBIX  3aJaHUM, HEKOTOpble TEMbl JaBaTh Kak
03HAKOMUTEIIbHBIE; UCKIIFOYAaTh OTJAEIbHbBIE TPYAHBIE TOKA3aTEIbCTBA; TEOPETUUECKUI
MaTEepUAl PEKOMEHIYETCS M3y4daTb B IPOLECCE NPAKTUYECKOM NESITEIbHOCTH IO
pemieHnto  3agady.  OpraHuyeckoe €AUMHCTBO MPAKTHYECKOW W YMCTBEHHOU
ACSTEIbHOCTH y4YalluXcsd Ha ypOKaX MAaTeMaTUKH CIIOCOOCTBYIOT MPOYHOMY U
CO3HATEILHOMY YCBOCHHIO OA3MCHBIX MATEMATHYCCKIX 3HAHUH M YMEHUM.

Heau u 3anaun n3yvyeHus yueOHoro npeamera «MaremaTuka»

[TpuopuTeTHBIME Yerimu 00ydeHUS MaTeMaTHKe B 5—9 Kitaccax sIBJISIOTCS:

* (opMHUpOBaHUE IEHTPAJIHHBIX MATEMATHYECKUX TMOHSATUN (YUCIO, BEIMYMHA,
reoMerpudeckas  (Qurypa,  nepeMeHHas,  BEpPOSTHOCTb,  (DYHKIHUS),
00€eCIeYnBaOIINX MMPEEMCTBEHHOCTh U TMEPCIEKTUBHOCTh MAaTEMaTUYECKOIrO
oOpazoBanus ooyuatomuxcs ¢ 311P;

* nojaBseneHue odydarommxcs ¢ 3[1P Ha 1ocTynmHOM 1711 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKHU U OKPY>KAIOIIEeT0 MUpPa, IOHUMAaHUE MAaTEMAaTUKU KaK
YacTH OOUIEH KyJIbTYypbl YEJIIOBEUECTBA;

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

* ¢dopmupoBanue (YHKIIMOHATLHON MaTeMaTHYEeCKOW T'PaMOTHOCTH: YMEHHS
pacrio3HaBaTh  NPOSIBJICHUS  MaTeMaTHYECKUX  TMOHSTUH, OOBEKTOB U
3aKOHOMEPHOCTEHN B peAJIbHBIX )KU3HEHHBIX CUTYaIUAX U MPU U3YUYEHUU JPYTUX
Y4€OHBIX TPEAMETOB, TMPOSIBJICHUS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH,
dbopMyIUpOBaTh WX Ha S3bIKE MATEMaTUKU W CO3/1aBaTh MAaTeMaTUYECKHUE
MOJIEIM, TMPUMEHSITh OCBOCHHBIM MaTEeMaTUYECKUW amnmapar i perieHus
MPAaKTUKO-OPUEHTUPOBAHHBIX  3aJlay, MWHTEPIPETUPOBaTL W  OILCHUBATh
MOJTyYEHHbIE PE3YJIbTATHI.

JlocTikeHue 3Tux 1esnei 00ecreuynBaeTcs peieHueM CIEeIYIONINX 3a0ay.

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

" CHOCOOCTBOBATh HWHTEIUICKTYaIbHOMY pa3BUTHIO, (OPMUPOBATH Ka4yeCTBa,
HEO0OXOIMMbIC YETIOBEKY JIsl TIOJTHOIIEHHO! JKU3HU B COBPEMEHHOM OOIIECTRBE,
CBOMCTBEHHBIE MATEMaTUYECKOM ACATETLHOCTU: SICHOCTH U TOUYHOCTHU MBICIIH,
WHTYHUIIUU, TPOCTPAHCTBEHHBIX MIPEACTaBICHUM, CIOCOOHOCTH K MTPEOI0JICHUIO
TPYAHOCTEW;

* (¢hopMUpOBATh KJIIOUEBBIC KOMIICTCHIIMU Yy4YalllMXCS B paMKax MpeaIMeTHON
obnactu «Maremartuka 1 HHGOPMATHUKAY,

" pa3BUBATh MOHATUHHOE MbILUIEHUS o0ydatommxcs ¢ 3I1P;



" OCYHIECTBJISITH KOPPEKIMIO MO3HABATENBHBIX IpolieccoB oOyuaromuxcs ¢ 311P,
HEOOXOJMMBIX [IJII OCBOEHHS IMPOTPaAaMMHOTO MaTepuaia Mo y4yeOHOMY
pEeIMETY;

" [peaycMaTpuBaTh BO3MOXHOCTh KOMIIEHCALIUU 00pa30BaTEIbHBIX JEPUIIUTOB B
OCBOCHHMH MPEIIIECTBYIONIETO MPOrpaMMHOr0 MaTepualia y oOy4aromuxcs C
3IIP 1 HEZOCTAaTKOB B UX MAaTEMAaTUYECKOM Pa3BUTHUU;

" copmMHUpOBaTH YCTOWYUBBIA HHTEPEC YUAIIUXCS K IPEIMETY;

" BBIABIIATH U PA3BUBATh MAaTEMATHUYECKHE U TBOPUECKHE CITIOCOOHOCTH.
OCHOBHBIE JIMHMM COJIEpKaHHUsl Kypca MareMaThku B 5—9 kiaccax: «YHucna u

BBIUHCTICHUS», «Anredpa» («AnreOpandeckue BBIpaXEHHUS», «YpaBHEHHS U
HepaBeHCTBa»), «DyHkium», «l'eomerpus» («['eomerpuueckue ¢urypsl u ux
CBOMCTBay», «I3MepeHne reOMEeTPpUUECKUX BEIUUHUHY), «BEpOATHOCTh U CTATUCTUKAY.
JlaHHbIE TMHUU Pa3BUBAIOTCS MapajuIesIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOMN
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHA OT JApPYyrod, a B TECHOM KOHTaKTe W
B3aumozeiictBun. Kpome 3TOro, ux oOBbEAWHSAET JIOTMYECKas COCTABIIAIOIIAS,
TPaJAULIMOHHO ITPUCYIIAsi MATEMATHUKE U IIPOHU3BIBAIOIIAS BCE MATEMAaTUYECKHUE KYPCBI
u coaeprkatenbHble uHuu. ChopMynnpoBanHoe B denepalibHOM rocyJapCTBEHHOM
o0pa30BaTeNbHOM CTaHJApPTe OCHOBHOTO OOIIEro 0Opa3oBaHUsl TPEOOBaHUE «YMETh
OIEpUPOBATh MOHATUIAMHU: OIIPEICIICHUE, aKCHOMA, TEOPEMA, JI0KA3aTENBCTBO; YMEHUE
pacno3HaBaThb MCTUHHBIE M JIOKHBIE BBICKA3bIBAHUS, MPUBOAUTH MPUMEPHI U
KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHMS U OTPHULIAHUS BBICKA3bIBAHUI» OTHOCUTCS KO
BCEM Kypcam, a OpMUPOBAHUE JIOTHUECKUX YMEHHUM paclpeaenseTcs o BCEM rojilaM
00y4eHHUs Ha YPOBHE OCHOBHOI'O 00I1Iero 00pa3oBaHuUsl.

CopnepxaHue 00pa3oBaHMs, COOTBETCTBYIOUIEE NPEIMETHBIM pe3yJbTaTaM
ocBoenus [IpumMepHoil pabouell mporpaMMbl, paclpeAesIEHHBIM M0 ToJaM O00ydeHus,
CTPYKTYPUPOBAHO TaKUM 0Opa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHLUIHUAIBHBIM
BompocaM  oOydyarommuecss oOpamfajiuch HEOJHOKPATHO, YTOOBI  OBJIAJICHHE
MaTE€MaTUYECKUMH TMOHATUSAMU M HABBIKAMM OCYILIECTBISJIOCH MOCIEIOBATEIBHO U
MOCTyNaTeNbHO, C COOJIOACHHEM NpPUHLHUIIA MPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS
BKJIIOYAJIMCh B OOIIYI0 CUCTEMY MAaT€MaTUYECKUX MPEICTaBICHUN OO0y4arolmuxcs C
3I1P, pacmmpss u yriuyosnsst e€, oopa3ys mpoyHble MHOKECTBEHHBIE CBA3U. OOIIMe
eI u3ydeHus: yueOHoro mpeamera «MaremaTuka» mpejactaBiieHbl B [IpumepHoit
paboueil mporpamMmmMe OCHOBHOT'O OOIIIEro 00pa3oBaHuUsI.

Oco0eHHOCTH 0TOOpPA M aJaNITAIIMU Y4€OHOI0 MAaTepuaJia 0 MAaTeMATHKe

OOyuenne ydeOHOMY mnpenmeTy «MaremaTukay CTPOUTCS Ha CO3JaHUU
ONITUMAJIBHBIX YCJIOBHH JIJIi YCBOCHHS MPOTPAMMHOIO MaTepuaia 00y4JaromuMHucs ¢
3I1P. Bonwioe BHUMaHue yaenseTcss oT00py yueOHOro MaTepualia B COOTBETCTBHH C
MPUHIUIIOM JOCTYMHOCTH MPU COXPAaHEHUHU OOIIero 0a30BOro YpOBHS, KOTOPBIN
JIOJDKEH T10 COICPKaHUI0 U 00beMY OBITh a1aTUPOBAHHBIM 1 oOy4datomuxcs ¢ 311P
B COOTBETCTBUU C HMX OCOOBIMM OOpa3oBaTeIbHBIMU MOTpeOHOCTsIMU. Cremyer
o0JieryuTh OBJaJicHHE MaTepuasioM oOydaromumuca c 3IIP mocpeacTtBoM ero
JETANIbHOTO OOBSICHEHUS! C CUCTEMATUYECKUM MTOBTOPOM, MHOTOKPATHON TPEHUPOBKHU
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B NPUMEHEHUU 3HAHWM, UCMOIB3ys MPHUEMBl aKTyalu3aluu (BU3yalbHas oOIopa,
naMsITKa).

[IpumepHas nporpamMma NpeayCMaTpUBAET BHECEHHE HEKOTOPBIX M3MEHEHHI:
YMEHBIIIEHHE 00BbeMa TEOPETUYECKUX CBEJCHUH, BBIHECCHHE OTIACIBHBIX TEM WIIU
LEJBIX Pa3esioB B MaTepHaIbl JIsi 0030pPHOT0, 03HAKOMHUTEIBLHOTO U3YUCHHS.

HN3menenus nporpammsl B 5—9 kiaaccax

Mamemamuka 6 5 u 6 knaccax

B 03HaKOMHUTENBHOM IIIAaHE PEKOMEHAYETCS HW3y4daTb CIEAYIOIIME TEMBI:
«Pumckas nymepanus», «PaBubie durype», «lluwmuaap, konyc, map», «Kyow,
«IIpssMoyronpHbIN napajuienenumneny, «llepemenienne Mo KOOPAUHATHON MPSAMOI»,
«Mopayne yucna», «HucnoBble MpoMexyTkn»; «MacmTab» (M3ydaercs B Kypce
«I"eorpadusy); «M300pakeHne reoMeTpuuecKux (Uryp Ha HETMHOBAHHOM Oymare
WCIIOJBb30BAaHUEM LIHUPKYJIA, JIMHEWKW, YroJbHUKA, TpaHCHOpTUpa», «/lnuHa
OoKpykHOCTHY», «Ilnomane kpyray, «llapamiensusie npsMbie», «llepneHaAuKyIsIpHBIC
npsiMbie», «OceBasi U LEHTpajdbHasi CUMMETpUM» (M3ydaeTcsi B Kypce IreOMETpHUH);
«beckoHeUHbIE MEpUOIUYECKUE ACCATUYHBIE ApoOu. JlecsTUuHOE NTPUOIMKEHUE
OOBIKHOBEHHOM ApoOm» (M3ydaeTcsi B Kypce ajireopsl).

CrnenyeT yMEHBIINTh KOJMYECTBO YacOB Ha cleayromue Tembl: «Pemenue
JOTMYECKUN 3anau», «lnumHa otpeskay», «lllkane», «PacnpenenuTenbHbli 3aKOH
YMHOKEHHUS», «3aMnuch MPOU3BEACHUS C OYKBEHHBIMU MHOXUTEIIMIY, «IlocTpoeHue
KOH(Urypanuii U3 vactel npsMon, OKPYKHOCTH HAa HEJIMHOBAHHOM M KJIETYATON
Oymarey, «Jlenmurenu u kpatHsle. [IpuzHaku nenumocTtny, «Hambonpmmii oOmmii
JENUTeNIb U HauMeHbluee obmiee KpaTHoe. J[eMMMOCTh CyMMbl M TPOU3BEACHUS.
«IIpuBenenue npodu kK HOBOMY 3HaMeHaTelNo», « Haxox1eHne 4acTu 1enoro 1 Leaoro
no ero vactu». «OKpyrjieHue IeCATHUYHBIX Apolei». «PemieHue 3amad nepedopom
BCEX BO3MOXHBIX BapuaHTOBY». «CocTaBieHUE OYKBEHHBIX BBIPAKECHHI O YCIOBUIO
3amaun». BeicBOOOAMBIIMECS YaChl MOKHO UCIOJI30BaTh HA OBTOPEHUE (B HA4aJle U
KOHIIE Y4eOHOT0 roJ1a), Ha U3yuYeHHe HauboJee TPYIHBIX U 3HAYMMBIX TeM: B V Ki1acce
— Ha pelieHne ypaBHEHUH, MPUBEICHNE JPOOU K HOBOMY 3HAMEHATENI0, YMHOXKEHUE U
JICNICHUE JECATUYHBIX TpoOed, u3MepeHue yrioB; B VI kjacce — neWcTBHS C
MOJIOKUTENIbHBIMU M OTPULIATEILHBIMU YHUCIIAMU, PEIIEHUE YPABHEHUM, CIIOKEHUE U
BBIYMTAHHUE YHUCEI, COJEPIKAIINX IIEJIYI0 U IPOOHYIO 4acTh, HA YMHOXKCHHE U JICJICHUE
OOBIKHOBEHHBIX JAPOOEH.

Anzeopa

B o03HakOMHUTEIBHOM IIJIaHE PEKOMEHAYETCS HW3y4yaTh CIEAYIOIIHE TEMBI:
«ppaunoHanbHble yncia. JleicTBuTenbHble unciay, « CpaBHEHHE AEHCTBUTEIIBHBIX
qucesn, apuMeTHYeCKue ACHCTBUS C JEUCTBUTEILHBIMU unciiamuy, «Haxoxnenue
MpUOJIMKEHHBIX 3HAYEHUW KBaApaTHOro KopHs», «Teopema Buera», «Pemenus
YPAaBHEHUH TPETbEU U YETBEPTOU CTENICHEN PA3JIOKEHUEM HA MHOXKUTENIN», « DyHKIUA Y
=vxX u ee rpaduk», «llorpemHocTb W TOYHOCTH MNPUOTUKEHUS», «YUeTHble U
HeueTHsle GyHKIUNY, «DyHKIHI y=X"», «DyHKIHSI y= ax’, ec rpaduK U CBOICTBA.
['paduku pyHkmn y= ax’ +Nnu y=a(x-m)2, «YpaBHEHHUE C IBYMs IEPEMEHHBIMU U €T0
rpaduky», «I'padudeckuii crocod perieHus CUCTEMbl ypaBHEeHHI», «l300pakeHue



YJICHOB apu(METUUYECKON U T€OMETPUUECKON MPOTrpeccuili TOUKaMU Ha KOOPIMHATHOM
NJI0CKOCTU. JIMHENHBIN U SKCIIOHEHIIUAIbHBIN pOCT. CII0KHBIE TPOLICHTHD.

Cnegyer yMEHBIIUTH KOJMYECTBO YAacOB Ha H3ydeHHE TeM: «DopmysbD»,
«JloKa3aTenbCTBO TOXKIECTB», «JIMHEWHOE YpaBHEHHE C JBYMSI HEU3BECTHBIMU,
«I'padux nuHEHHOTO ypaBHEHHs C IByMs IepeMeHHbIMWY», «['paduueckoe perienue
JIMHEHHBIX YPAaBHEHUI M CHCTEM JIMHEHHBIX ypaBHEHMI», «CBOMCTBA KBaJApaTUYHOM
byHKITUN.

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

T'eomempus

CnemyeT OCHOBHOE BHUMAaHHE YJIENUTh MPAKTUYECKOW HANpaBIEHHOCTU Kypca,
UCKIIIOYUB M YIOPOCTUB HauWOoJiee CIOXKHBIM i BOCHPUSITHS TEOPETHUECKUUN
Marepuas. Ha ypokax reoMerpud HEOOXOAMMO MAKCUMAJIbHO HCHOJb30BATh
HarJsiHbIe CcpefcTBa OOydeHHUs, OOJibllle MPOBOJUTH MPAKTHYECKUX pabdoT ¢
yYalluMHCS, pemath 3a1aud. CTpOUTh pelIeHue 3a/1a4 Mpy MOCTOTHHOM 00panieHuu
K HarJISITHOCTH — PUCYHKAM M YEPTEkKAM.

O3HakOMHUTENBHO NaThb TeMbl: «TeopeMbl M IOKa3aTeNbCTBO. AKCHOMBDY,
«JlokazarenbcTBO OT MPOTUBHOrO», «CylIecTBOBaHME U €IWHCTBEHHOCTH
MEPIEHAUKYIISIpa K OpsAMOi», «MeToJ reoMeTpudecKux mect», «Meton yJIBOoeHUs
Meauanbe», « Teopema daneca u TeopeMa 0 NPOMOPLUOHATBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojbHUKay, «I3MeHeHne TPUroHOMETpUIEeCKUX (QYHKITUN TTPU BO3paCTaHUU
yria», «®DopMynsl IS PaguyCcoB BIMCAHHBIX M OIMCAHHBIX OKPYKHOCTEU
MPABUJIbHBIX MHOTOYTOJIBHUKOBY», «YpaBHEHHE MpsiMOn», «JIBrmxkeHue», «CBOMCTBA
IBWKEHUS», «TeopeMa 0 IPOU3BENEHUN OTPE3KOB XOpI, TEOPEMBI O NMPOU3BEIACHUN
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KACATEIBHON.

CrnenyeT yMEHBIIWTh KOJMYECTBO 4YacOB Ha u3yueHHe TeM: «CHUMMETpUYHbIC
¢urypsl. OCHOBHBIE CBOMCTBA OCEBOM cCUMMETpHUN», «L{eHTpabHass CUMMETPHSI,
«ITapannenbubiii  mepenocy, «IloBopor», «lIpeobpazoBanue mogodbus. IlomoOue
COOTBETCTBEHHBIX 3JIEMEHTOB», «(OCHOBHBIE 3aJa4dM HAa IMOCTPOCHHUE C MOMOIIbIO
UUPKYJIST W JIMHEWKW», «JleKapTOBBI KOOpAMHATHI HA IUIOCKOCTH», «Pemienue
TPEYTrOJIbHUKOBY, «[logobue dhurypy.

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

Bepoamnocmb u cmamucmuxa

B cBsi3u ¢ TeM, 4TO JaHHBIM KypC BBI3BIBACT HAWOOJBINNE CIIOKHOCTU MJIS
oOyuaroruxcst ¢ 3P, cBsi3aHHBIE CO CHIDKEHHBIM YPOBHEM Pa3BUTHSI CIOBECHO-
JIOTUYECKOTO MBIIUICHUS, €r0 W3y4YeHUe JOHKHO CTPOUTHCS Ha 0a30BOM ypOBHE U
JOCTYITHOM ISl YYE€HUKOB Marepuasie. OCHOBHOE BHHMAaHUE CIEIyEeT YIEIUTh
paszenaM, CBS3aHHBIMHA C IIOBTOPEHUEM IPOMIACHHOIO MaTepualia, YBEIUYUTH
KOJIMYECTBO YINPAXKHEHUM W 3aJaHUM, CBA3AHHBIX C MPAKTUYECKOU IEATEIbHOCTHIO
00yJarommxcs.



HeoOxoaumo niepecMOTpeTh COAEpKaHUE TEOPETUUYECKOIo Marepuana |
XapaKTep €ro M3JI0KECHMs: TEOPETHYECKUMH Marepuasn IPErnoJHOCUTh B IMPOLEcCce
peleHns 3a7a4 M BBITOJHEHUS 3aJaHUM HATJAJIHO-TIPAKTUYECKOrO XapakTepa; He
TpeOOBaTh BHIBOJIa M 3alIOMHHAHUSA CIIOKHBIX (OPMYJI, PEIICHUs HEeCTaHAApPTHBIX,
TPYROEMKHUX 3aaHuM. P TeM crenyeT nu3ydaTh B O3HAKOMUTEIIBHOM ILIAHE.

[TpumepHas mporpaMmma MpeIoCTaBIsET aBTOPY pabodeit mporpaMMbl CBOOOTY
B pacrpe/eIeHHy MaTepuala Mo 4eTBepTsaM (TpuMectpam). PacmipenencHue BpeMeHH
Ha W3Y4YCHHE TEM B TEUEHHE YYEeOHOTO TOJa CaMOCTOSTEIBHO OIPeIesaeTCs
o0pa3oBaTeNbHON OpraHu3anyeil ¥ 3aBUCUT OT OCOOSHHOCTEH TPYIITBI 00yYaIOITUXCS
¢ 3IIP u ux ocoObix 00pazoBaTENbHBIX MOTPEOHOCTEH.

IIpuMepHbIe BUIBI AesiTebHOCTH 00y4aomuxcs ¢ 311P, 00ycioBiaeHHble
0co0bIMHU 00pa30BaTeJIbHBIMU MOTPEOHOCTAMH U 00eCIIeYNBAKOIIHAE
OCMbIC/IEHHOE OCBOEHUE coAep:KaHuM obpasoBaHuA No npeameTy

«MaTeMaTuKa»

Conepxxanue BUAOB JesTeabHOCTH oOyuaromuxcs ¢ 3IIP ompenensierca ux
0COOBIMH 00pa30BaTENbHBIMU MOTPEOHOCTAMU. [IOMUMO HIMPOKO HMCMOIB3YEMBIX B
OOII OO0 o6mux ams Bcex 00y4aronuxcsi BUIOB ACATEIBHOCTU CIAEAYET YCHUIUTh
BU/IbI JCSATEIBHOCTU CTICIM(PUYHBIC JIJIST JAHHOM KaTeropuu JeTei, 00ecreurnBaromnme
OCMBICIICHHOE OCBOCHHME COJACpXKaHMs O00pa3oBaHUs IO TPEAMETY: YCHUJICHHUE
MPEAMETHO-TIPAKTUYECKON JIEATEIbHOCTH C aKTUBHM3allMel CEHCOPHBIX CHUCTEM;
YepeoBaHUE BHUIOB JIEATEIBHOCTH, 3aJCUCTBYIOIIUX pAa3JIMYHBIE CEHCOPHBIC
CUCTEMBbI; OCBOEHUE MaTepuaja ¢ OMOpOil Ha alrOPUTM; «IOIIArOBOCTh» B U3yYCHUU
MaTrepuaa; UCIOJIb30BaHUE JOMOJHUTEIBHONW BU3yaJIbHOM OMOPHI (CXeMbl, I1a0JIOHBI,
OTIOpHBIEC TAOJMIIBI); PEUYEBOM OTYET O TpoIeccCe U pe3ysbTaTe ACSTEIbLHOCTH;
BBINIOJIHEHHE CINELMAJIBHBIX 3aJaHui, OOECNEeUYMBAIOIINX KOPPEKLHUIO pEeryisiiuu
y4eOHO-TI03HABATENBHOM IE€SITEIbBHOCTU U KOHTPOJIb COOCTBEHHOTO pe3yJibTara.

[IpumepHass TeMmaTtuyeckass W TEPMHUHOJOTMYECKas JIEKCUKA COOTBETCTBYET
OOII OOO.

st oOyuarommuxest ¢ 3[IP cyiecTBEeHHBIM SIBISIOTCA TPUEMBI pabOTHI C
JIEKCUYECKUM MaTeprayioM 1o mpeamery. [lpoBomutcs crnenmaibHas paboTa 1O
BBEJICHUIO B aKTHBHBIA CIIOBaph OOYYAIOIIMXCS COOTBETCTBYIOIICH TEPMUHOJIOTHHU.
N3yuaemMbie TEpMUHBI BBOJSTCS Ha TIOJMCEHCOPHON OCHOBE, 00s13aTebHA BU3YyabHas
MOJJIEPKKA, AITOPUTMBI PAOOTHI C ONIPEIEICHUEM, OITIOPHBIE CXEMBI JUISl aKTyalIu3aluu
TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTuka» B y4eOHOM IJIaHe

B cootrBerctBUn ¢ ®enmepaibHbIM TOCYIApPCTBEHHBIM 00pa30BaTEIbLHBIM
CTaHJIapTOM OCHOBHOT'O 0O0IIero oOpa3oBaHUs yueOHBIA mHpeameT «MaremaTukay
BXOJUT B TMpeIMETHYH o0nactb «MaTtemarnka W HWHGPOpPMATHKa» M SBISETCS
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o0s13aTenbHBIM 171 u3ydeHus. B 5-9 kimaccax yueOHbIN nipeamer «MartemaTukay



TpPaJMLMOHHO HU3Y4aeTcsl B paMKax CJIEAyHOIIMX Y4eOHbIX KypcoB: B 5-6 Kiaccax —
Kypca «Marematuka», B /-9 kinaccax — KypcoB «Anredpa» (BKIIOYas SJIEMEHTBI
CTaTUCTUKA M Teopun BeposTHocTed) u «['eomerpus». Hacrosimeid nporpammoit
BBOJIUTCS CAMOCTOSITENIbHBIN y4eOHBIN Kypc «BeposITHOCTD U CTATUCTUKAY.

HacToseit mporpaMmoit mpeycMaTpruBaeTcs BhICICHNE B yYeOHOM TUTaHEe Ha
U3y4EHUE MaTEMATUKH B 5—6 KJjlaccax © yueOHBIX YAaCOB B HEJIEIIIO B TEUEHUE KaXKI0TO
roja o0yueHus, B 7-9 kiaccax 6 yueOHbIX YacCOB B HEZEIIO B TEUEHUE KaKJOTO rojia
o0yueHus, Bcero 952 yueOHBIX yaca.

Conmepxxanue yuyeOHoro mnpeamera «MaremMaTuka», NPEICTaBICHHOE B
[Ipumepnoit paboueir mporpamme, coorBerctByer DI'OC OOO, IIpumepnoit
OCHOBHOM 00pa3oBaTeJbHOM MporpaMMe OCHOBHOro oOmero oOpa3oBaHus,
[IpumepHOW aganTUPOBAHHOM OCHOBHOM 00pa30BaTENbHOW NPOrpaMME OCHOBHOIO
oO1ero o0pazoBaHus 00YUaOIIUXCS C 33JA€PKKOUM IICUXUYECKOTO Pa3BUTHSL.

TemaTuyeckoe IJIaHUPOBAaHME YYEOHBIX KYpCOB U  PEKOMEHIyEMOE
pacnpezesieHue yueOHOro BpeMEHU I U3YyUEHHS OTJEIbHBIX TEM, MIPEAJIOKEHHBIC B
HACTOSIIEN MporpaMMe, HaJl0 pacCMAaTPUBATh KaK PUMEPHBIE OPUEHTUPHI B IIOMOILIb
COCTaBUTENIO aBTOPCKOW pabouell mporpamMmbl M MPEXIE BCEr0 YUYMUTETIO. ABTOP
paboueil mporpaMMbl BIIpaBE YBEIUYUTH NPEJIOKEHHOE YHCIO YYEOHBIX YacoB Ha
TeMbl, TpeOyromue OoJjiee ATUTENBHOTO H3ydeHus oOyuaromumucs c¢ 3P, wmm
YMEHBUIUTh KOJUYECTBO YACOB HA TEMbI, H3y4YaeMble Ha 03HAKOMHTEJILHOM YpPOBHE.
JlomycTUMO Takke JIOKaJIbHOE IMEpPEPACTIPENECICHHE U TEPECTAHOBKA 3JIEMEHTOB
colepKaHUsi BHYTPU JaHHOro kijacca. KonmuecTBO MPOBEPOYHBIX — padboT
(TemMaTUYECKU U UTOTOBBIN KOHTPOJIb KaueCTBa YCBOEHUS Y4EOHOT0 MaTepuaia) U ux
TUI (CAaMOCTOSITEIIbHBIE U KOHTPOJIbHBIE PaOOThI, TECThI) OCTAIOTCS HA YCMOTPEHUE
yunTtena. Takke yUYUTeNb BIPaBe YBEIUUYUTh I YMEHBIIUThH YUCIIO YY€OHBIX YacoB,
orBeA€HHBIX B I[IpumepHoid pabouelt mporpamme Ha 0000LIEHHE, TOBTOPEHUE,
CUCTeMAaTHU3allMi0 3HaHUM oOyuwatoumxcsa. EIWHCTBEHHBIM, HO NPUHLIUIIHAIBHO
BaXHBIM KPUTEPHUEM, SBIIETCS JOCTUKEHHE PE3yJbTaTOB OOY4YEHMsI, YKa3aHHBIX B
HACTOSAIIEH MPOTrpaMME.

ean u3yyeHus yueOHOro Kypca

O6mue nenu uzydenus yaeoHoro kypca «I eomerpusi» npeacrasiensl B [IOOI1
OOO. Onu 3aKkIrOyYarOTCsA, MPEXKAE BCErO B TOM, YTO Ha YpPOKax TIeOMETpUHU
oOydJaronuiicss y4uTCs TNPOBOJUTH JIOKA3aTENbHBIE  PACCYXKICHHS, CTPOUTH
JIOTUYECKUE YMO3AKJIIOYEHHUs, [OKa3blBaTh HWCTUHHBIE YTBEPXKICHUS U CTPOUTH
KOHTPIPHUMEPHI K JIOKHBIM, TPOBOJAUTH PACCYXKACHUS «OT MPOTUBHOrO», OTINYATh
CBOMCTBa OT MPHU3HAKOB, (POPMYJIHUPOBATH OOpaTHBIC yTBEpXkAcHUA. B o00yueHun
YMEHHUIO pacCyXkJaTb COCTOUT Ba)XXHOE BOCIHUTATEILHOE 3HAYECHUE H3YyUYCHUS
reOMETpPUH, IPUCYIIEE UMEHHO OT€YECTBEHHON MaTeMaTU4YECKOM MIKOJIE.

Bropoii wnenpr0 H3ydyeHHs TEOMETPHUM SBIISIETCS MCIOJb30BaHUE €€ Kak
MHCTPYMEHTA MpPU PEUICHUM KaK MaTEMaTHYECKUX, TaK U MPAKTUYECKUX 3ajady,
BCTPEYAIOLIUXCS B PEAJIbHOM )KU3HU. DTOMY COOTBETCTBYET BTOPAsi, BBIYMCIUTEIbHAS
JUHUS B M3YYEHUM TE€OMETpUM B MIKoJe. JUIA 3TOro y4MTENlr0 pPEKOMEHAYETCs
noa0upaTh 3a7aud MPAKTHUECKOro XapakTepa Jid pPacCMaTPUBAEMBIX TEM, YUYHUTh
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00y4aronmMxcsi CTpPOUTh MaTEMAaTUYECKUE MOJIEH PEabHBIX KU3HEHHBIX CUTYaIluH,
IPOBOJNTH BBIYMCIEHUS W OLECHHMBATh aJ€KBAaTHOCTh IOJYYEHHOTO PE3YJbTaTa.
Kpaiine BaxxHO mnNOAYEPKHUBATH CBSI3M TEOMETPUH C JAPYTUMHU NPEAMETAMM,
MOTHUBHPOBATh HCIOJIb30BaTh OMPEICICHUS TEOMETPUUYCCKUX (UTYp U TIOHSATHUH,
JEMOHCTPUPOBATH MPUMEHECHHE TTOJIYICHHBIX YMEHUN B (PU3HUKE U TEXHUKE. DTHU CBSI3U
HanOoJee ApKOo BUIHBI B TeMax «BekTopsny, « TpUroHoMeTpuyecKue COOTHOIICHUS,
«Meton koopauHaT» U «Teopema [Tudaropay.

MecTo yueOHOTro Kypca B y4eOHOM IJIaHe

CornacHo ywyeOHOMy IulaHy B /-9 Kilaccax wu3ydaercss Y4eOHbIH Kypc
«["eoMeTpus», KOTOPBIA BKIIOYAET CICAYIOUINE OCHOBHBIC pa3leibl COJMEPIKaHUS:
«I'eomeTrpuueckue purypsl 1 ux cBoiicTBa», «l3MepeHune reoMmeTpuyeCKux BETUUNHY,
a Takke «JlekapToBbl -KOOPJIMHATHI Ha IUIOCKOCTHY», «BekTtopbny, «JIBrKeHHs
mwiockocti» U «IIpeobpazoBanus mogoous».

VY4eOHbIN TUIaH npeaycMaTpUBaeT U3ydYE€HUE M€OMETPUM Ha 0a30BOM YpOBHE,
UCXOJs U3 HEe MeHee 68 yueOHbBIX 4acoB B y4eOHOM IOy, BCETO 3a TPH rojia 00y4deHus
— He meHee 204 yacos.

Conepxanue yde0HOro Kypca (1mo roaam o0y4deHmusi)

7 KIIACC

HauanbHble nonstua reomerpun. Touka, npsmas, OTpe30K, JIyd. YToJI. Buubl
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yriaoB. BeprukanpHble © CMeXHBIE YIUIBl. buccekrpuca yrima. Jlomanas,
MHOTOYTOJIbHUK. [lapaiienbHOCTh U IEPICHANKYIIPHOCTD TPSIMBIX.

L4 w 3

CummempuyHble uaypbl. OCHoBHble ceolicmea ocesoli cummempuu’.

MpPUMepPbLICUMMETPUN B OKPYKAIOLLLEM MUPE.

OcHoBHble rnocmpoeHuUA ¢ nomMmouwbro UWUPKyrAa u /AIUHeUKU.

Tpeyronbauk. Beicota, Menuana, buccekTpuca, ux cBoiicTBa. PaBHoOe peHHBIIH
Y PaBHOCTOPOHHUM TPEYTOJIbHUKU. HepaBeHCTBO TpEyrobHUKA.

CBoiicTBa U MpU3HAKHU PaBHOOEIPEHHOTO TpeyroiabHuka. [Ipu3naku paBeHcTBa
TPEYTOJIbHUKOB.

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

[IpssMOyTrONBHBIA ~ TPEYroabHUK. (CBOMNCTBO MEOWAHBl  MPSIMOYTOJIBHOTO
TPEYTOJbHUKA, IPOBEAEHHON K TUIOTEHY3€e. [Ipu3Haku paBeHCTBa MPSAMOYIOJIBHBIX
TPEYTOJbHUKOB. IIpsIMOYTONIBHBIN TPEyroNbHUK ¢ yriioMm B 30°.

HepaBeHCTBa B TEOMETPUU: HEPABEHCME0 MPEY20AbHUKA, HEPABEHCTBO O JIJINHE
JOMaHO#, TeopemMa © OonblieM yriae U OoJbLIe CTOPOHE TPEYroJbHUKA.
IleprieHIUKYIISp ¥ HAKIIOHHAS.

Feomempuyeckoe mecmo moyeK. buccekTpuca yrna U cepeauHHbIN

nepneHankynap K otTpesKky Kak reomeTpmnveckne mecta To4eK.

OKpyXHOCTb U KpYT, XOpAa U AUaMETpP, UX CBOMCTBA. B3anmMHOE pacronoxeHue
OKpykHOCTH W mnpsimou. KacarenbHasg u cexkymas K OKpPYXKHOCTH. OKpYKHOCTb,
BIIMCaHHAas B yroJl. BnimcanHas U onMcaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

YetpipéxyronpHuku. [lapamnenorpamMm, ero mpu3Haku M CBOMCTBA. YacTHbIE
Cllyyad TapajuiesiorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBaapar), UX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKasg Tpamnemnusi, €€ CBOHCTBA M IPU3HAKHU.
[IpssmoyrosbHas Tpanenus.

Memoo yosoeHus meduaHsl. LleHmpanbHas cummempus.

Teopema ®aneca u meopema O MPONOPYUOHAAbHbIX ompe3Kkax. CpeaHue
NIMHUUTPEYTrONIbHUKA N Tpaneuuun. LleHmp macc mpey20/bHUKQ.

Modobue mpeyz20abHUKOB, Ko3gguyueHm nodobus. [lpusHaku nodobus
mpeye2onbHuKo8. MpumeHeHne Nogobua Npu peleHn NPaKTUYECKNX 3a4au.

CpoiicTBa momaned reomerpuyeckux ¢uryp. Dopmynbl A IUIOMIATU
TpPEYroJibHUKA, Napajenorpamma, pomba u Tpanenuu. OTHOIIEHUE IIoIaaeH
MoJA00HBIX (uUryp.

Bbruncnenne miomaneil TpeyroJbHUKOB M MHOTOYTOJIBHMKOB Ha KJIETYaTOU
Oymare.
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Teopema Iludaropa. Ilpumenenune Tteopembl I[ludaropa npu pereHun
NPaKTUYECKUX 3a/1a4.
CuHyC, KOCHHYC, TaHT€HC OCTPOr0 yrIJia IPSIMOYTOJBHOIO TPEYroJIbHUKA.

3
34ecb U panee KypcueBom 0603Ha4eHbl TEMBI, M3yyeHne KOTOopPbIX NPOBOAUTCA B O3HAKOMUTENbHOM NnaHe. MNeaaror
CaMOCTOATENIbHO onpeaenaeT obbem n3y4yaemoro martepmuana.
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OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHOoMeTpudyeckue QyHKIMHU YTIIOB
B 30°, 45° u 60°.

BrnucaHHble ¥ LIEHTPAJIbHBIC YTJIbI, YTOJI MEXKY KacaTeIbHOW U XOPAOU. YTIIbI
MEXKJy XOpAaMHh U CEKylMMH. BriucaHHbIE W ONUCAHHBIC YETHIPEXYTOJbHUKHU.
B3anMHoe pacnonoxenue AByX OKpyx)HocTel. Kacanme okpyxHocteid. OO6rmme
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocunyc, Tauresc yrios ot 0° 1o 180°. OcHOBHOE TPUTOHOMETPHUUECKOE
TOXAECTBO. POPMYIIBI IPUBECHUS.

Pemenne tpeyrosbHuKOB. Teopema KOCMHYCOB U T€OpeMa CHHYCOB. Pemenue
MPAKTUYECKUX 3a/1a4 C UCTIOIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMbI CHHYCOB.

lMpeobpazosaHue nodobus. [lodobue coomeemcmaeeHHbIX 371eMEeHMO8.

Teopema o npouszsedeHUU 0MpPe3Kos Xopo, MeopemMbl O NMPou3sedeHuU
0Mpe3KoBCEKYUUX, meopema 0 Keadpame KacamesbHol.

Bexktop, gimHa  (MO&yNb) — BEKTOpa,  COHANpaBICHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO HAIPaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OI€paluy Haja  BekTopamu. PasnokeHue BekTopa II0  JBYM
HEKOJUIMHEApHbIM BekTopaM. KoopaunaTtel BekTOpa. CKalsipHOE IPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHHUS IJTMH U YTJIOB.

JlexapToBBl KOOPAMHATHI HA IJIOCKOCTHU. YpaeHerus npsAmou U OKPYKHOCTH B
KOOpDAMHATAX, NEPECEYEHUE OKPYKHOCTEM M NPSAMBIX. METOI KOOpAMHAT U €ro
MIPUMEHEHUE.

[IpaBuibHBIE MHOTOYTOIBHUKH. [MMHA OKpyXHOCTHU. ['pagycHas u paguaHHas
Mepa yTJia, BEBIYMCIEHUE JUTMH IyT OKpYyKHOCTel. [Inomane kpyra, ceKkTopa, CEerMeHTa.

JsuxteHusa naockocmu U 8HympeHHUe cummempuu guayp (31emeHmapHsbie

npedcmassneHus). MapannensHsoili nepeHoc. Nogopom.

I'eomeTrpus
7 wJjacc

Koutponbhas pabora Nel. Tema. OcHOBHbIE T€OMETPUYECKUE CBOICTBA

MPOCTEUIIUX PUTYD.
Kontponbshas padora Ne2. Tema. CMeXHbIE U BEPTUKAIbHBIC YTJIbI.
Kontponshas pabora Ne3. Tema. [Ipu3naku paBeHCTBa TPEyTrOIHHUKOB.
Kontponbshas pabora Ned. Tema. PaBHOoOEIpeHHBIN TPEYTONHHUK.
KontponbsHas padota Ne5. Tema. [TapannensHbie npsMebie.
Kontponbhas pabota Ne6. Tema. CymMMa yrioB TpeyrojibHHUKA.
Kontponshas pabora Ne 7. Tema. OKpy>XHOCTb B KPYT.
Kontponshas pabota Ne6. Tema. UToroBast KoHTpobHast paboTa.

8 KkiIacce
Kontponbhas padota Nel. Tema. UeTbIpeXyronbHUKH.
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Kontponwsnas padorta Ne2. Tema. Cpennsist muaus TpeyroiabHuka. CpemHss
JIUHUS TpaNeLuH.

Kontponsnas padota Ne3. Tema. [Iimonaas TpeyroyibHUKa, MapajiesorpaMma.

Kontponshas paborta Ned. Tema. [Lnomans mogo0HIX (uryp.

Kontponbshas padora Ne5. Tema. Teopema ITudaropa.

KoHntponbHas padota Ne6. Tema. YTibl B OKpYKHOCTH.

Kontponbshas padota No7. Tema. UToroBast KOHTpoJibHast paboTa
9 knace

Kontponbhas padota Nel. Tema. Perienne TpeyroibHUKOB.

Kontponbshas padota Ne2. Tema. [1nomanu TpeyroibHIKa, Y€THIPEXYTOIbHUKA.

KontponbHas pabora Ne3. Tema. BekTopsl.

Kontponbshas padota Ned4. Tema. JlekapToBbl KOOPIMHATHI HA TJIOCKOCTH.

Kontponbshas paborta Ne5. Tema. [IpaBuiibHble MHOTOYTOJIBHUKH.

KontponbsHas padora Ne6. Tema. [Tnomaas kpyra u ero 4actei.

Kontponbshas padota Ne7. Tema. UToroBast KOHTpoJibHasI paboTa.
[IJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHM ITPUMEPHOI
PABOYEN ITPOI' PAMMBI KYPCA «TEOMETPUSI» (ITO TOJJAM OBYUYEHN )

OcBoenue yueOHOro kypca «['eoMerpus»» Ha ypOBHE OCHOBHOIO OOIIEro
oOpa3oBaHMsl JODKHO OOecneynBaTh JOCTHXKEHHE CIEIYIOUUX MpPEeIMETHBIX
00pa3oBaTeIbHBIX PE3YIIBTATOB:

7 KJIIACC

Pacnio3naBaTh n3y4eHHbIE T€OMETPUUECKIE (GUTYPBI, OMPEACIATh UX B3aUMHOE
pacroioKeHne, M300pakaTh T€OMETPUUYECKHE (PUTYPBI, BBIMOIHATH YEPTEXKU IO
YCIOBHIO 3a/iaud. MI3MepATh JTMHEWHBIE U YTJIOBbIE BEIMYMHBI. Pemare 3amaun Ha
BBIYUCJICHUE JIJTUH OTPE3KOB M BEJIUYUH YTJIOB.

Jenate rpyOyI0 OLICHKY JIMHEHHBIX U YTJIOBBIX BEJIMYHUH MPEIMETOB B peaIbHON
KU3HU, Pa3MEpPOB MPHUPOJHBIX OOBEKTOB. Paznuuarh pazMepbl 3TUX OOBEKTOB IO
MOPSIAKY BETUYUHBI.

CTpouTh 4epTEXKH K TEOMETPUUECKUM 3a/1auaM (C UCTIOIb30BaHUEM CMBICTIOBOM
OTIOPBI: HABOJIAIIME BOIIPOCHI H/WJIH aJTOPUTMa YIEOHBIX ICUCTBHIN).

[Tonp30BaThCs NpPU3HAKAMH  PABEHCTBA TPEYrOJBHUKOB, HCIIOJIb30BaTh
MIPU3HAKU M CBOMCTBA PABHOOEAPEHHBIX TPEYTOJIBHUKOB MIPH PEIIICHUU 33]1a4.

[IpoBoAMTH,  JOKA3aTENbCTBA  HECIOXKHBIX  T'€OMETPUUYECKUX  TEOPEM.

[Tonp30BaThCs MPU3HAKAMHM PABEHCTBA MPSMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIMaHbI, TPOBEAEHHON K TUIIOTEHY3€ PSMOYTOJIBLHOIO TPEYTOJIbHUKA, B
pEIIeHUN TeOMETPUYECKUX 3a/1a4 (C UCTIOb30BAHUEM 3pUTEIIBHOM HATJISITHOCTH W/WITH
BepOaJIbHOM OTIOPHI).

Onpenensts nMapawieIbHOCTh MPSMBIX C IIOMOIIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢
HUMH cekymas. OnpeaensTe NapajyieIbHOCTh MNPSMBIX C IOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM MPSMOU A0 TOUEK APYTrOU MPSIMOM.

Pemats 3amaun Ha KiieTyaTou Oymare.

[TpoBOIUTE BRIYMCIICHUS U HAXOJAWTHh YHCIOBbIE U OyKBEHHBIC 3HAUCHHSI YTJIOB
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B rCOMCTPHUUICCKHUX 3aaa4ax ¢ UCIIOJIb30BAHUECM CYMMBI YIJIOB TPECYTOJIbHUKOB U
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MHOTOYTI'OJIbHUKOB, CBOWCTB yIJIOB, OOpAa30BaHHBIX IpPU MEPECEUEHUH JIBYX
NapaJJIeNIbHBIX INPSAMBIX CeKylled. Pemars nmpakTUdyecKne 3aJadd Ha HaXOXKIACHHE
YTIIOB.

MMeTp npencTaBiIeHne 0 OHATHE FEOMETPUUYECKOIO MECTA TOYEK.

DopMyJIMPOBaTh ONPENEICHUS OKPYKHOCTH M Kpyra, XOpApl M JIHaMeTpa
OKPYXHOCTH, IOJIb30BaThCA MX CBOWCTBAMHU. YMETh NPUMEHATH 3TH CBOWCTBA NpHU
pEeLICHUH 3a1a4.

OpHEHTUPOBATHCS B MOHATHSX: 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
CEpEeIMHHbIE NMEPHEHANKYJIAPbl K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJHOM
TOUKE.

OpueHTHpOBaTbCSI B TOHATUSAX W ONEpUpPOBaTH Ha 0a30BOM YpOBHE:
KacaTellbHass K OKPYXXHOCTH, Te€OpeMa O IEpHEHIUKYJSIPHOCTH KacaTeIbHOM |
paauyca, IpOBEAEHHOIO K TOYKE KaCaHUs.

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

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKHE MOCTPOCHUS C IOMOIUBIO LIUPKYJIS U
JIMHEUKHU.

8 KJIACC

PacniosHaBaTh OCHOBHBIE BHABI YETBIPEXYTOJBHHUKOB, MX DJJEMEHTBHI,
II0JIb30BAaThCS UX CBOMCTBAMU IIPU PEIIEHUU N'€OMETPUYECKUX 3a1a4.

OpHEHTHPOBATbCS B MOHITHUM — TOYKHM IIEPECEUEHUS MEIHMAH TPEYroJIbHUKA
(eHTpa Macc) B pelieHuH 3a1au.

Biianets noHsATHEM CpEAHEN JTMHUM TPEYTOJIbHUKA W TPAINCLIUH, IPUMEHSTh UX
CBONCTBA IIPU PELIEHUN MPOCTEUINX TEOMETPUIECKUX 3aAa4. FimeTs npencraBnenue
o Teopeme dayeca U TeOpeMe O MPONOPUUOHAIBHBIX OTPE3KaX, NPUMEHITh UX IS
pelIeHus MPaKTUYEeCKUX 3a/1a4 (C OOpOi Ha 3pUTENIbHYIO HATJISIIHOCTD ).

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

[Tonp3oBaThess Teopemoit Iludaropa s pemeHuss TEOMETPUUYECKUX U
IIPAKTUYECKUX 3a/1a4.

Biagerp DOHATHAMM CHHYCa, KOCHMHyCa M TaHI€HCa OCTpPOro yria
IIPSAMOYTOJIBHOTO TpEeyroiabHuKa. [lob30BaThbCs 3TUMM MOHATHAMHU JUIA PELICHUS
MPAKTUUECKHX 3aj1a4 (MpU HEOOXOAMMOCTH C OIIOPO Ha AITOPUTM MPaBUIIA).

Beruucnare  (pa3nuuHbIMM - cioco0amu) (C OMOpPOM Ha  CIPaBOYHYHO
uH(OpMaIMIO) IUIOIIA[b TPEYrOJbHUKA M IUIOLIAAM MHOTOYTOJBHBIX (QUTYD
(moNB3yACh, T/I€ HEOOXOAUMO, KAIBKYJIATOPOM). [IpUMEHsATh Moy4eHHbIE YMEHUS B
MMPAKTUYECKUX 3a1a4aXx.

Bianerp NOHATHSMM BOMCAHHOTO M LEHTPAJIbHOIO YIJja, HCIOJIb30BaTh
TEOpPEMBbl O BIHMCAHHBIX YIJIAX, YIJIAX MEXAY XOpAaMH (CEKYUIUMHU) U yIie MEXIY
KacaTeIbHOM ¥ XOPAOW MPU PEMIEHNUH MPOCTEUIINX TEOMETPUUECKUX 3a/1a4.

17



Biianers MOHATHEM ONHUCAHHOTO YETHIPEXYTOJIbHUKA, PUMEHATh CBOMCTBA ONKMCAHHOIO YETHIPEXYTOJIBHUKA IIPU PELICHUU
IIPOCTENIINX 3a/a4.

[IpuMeHATh MOTyYEHHBIE 3HAHNS Ha ITPAKTUKE — CTPOUTh MAaTEMATHYECKUE MOJEIH AJIS 3a7a4 PeajJbHOM )KU3HU U IIPOBOJUTH
COOTBETCTBYIOIIME BbIUNCICHUSI C IPUMEHEHUEM TO100MSI U TPUTOHOMETPHH (IIOJIB3YSCh, TJ1€ HEOOXOAUMO, KaJIbKYJIATOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKUE (YHKIIMU OCTPBIX YTJIOB, HAXOJAUTH C MX MOMOIIBIO PA3IUYHBIE AJEMEHTHI MPSIMOYTOJBHOTO
TPEYroJIbHUKA («pEeIIeHUE MPSIMOYTOJbHBIX TPEYTrOJbHUKOB»). HaxomuTh (C MOMOIIBIO KaJdbKyJIsATOpa) UIMHBI W YTIBI IS
HETaOJIMYHBIX 3HAYCHUM.

[Tonb3oBaThes GopMyIaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM JJII HAXOXKJEHUS COOTHOIICHUN
MEXK]ly TPUTOHOMETPUUYECKUMU BEJIMUMHAMU (C OTIOPOIl HA CIIPAaBOYHYIO MH(POPMAITHIO).

Hcnonb30BaTh TEOpPEMBbI CHHYCOB M KOCHHYCOB ISl HAXOXKJICHHUS PA3JIUYHBIX DSJEMEHTOB TPEYTrOJIbHUKA («PEICHHE
TPEYTOJIBLHUKOBY ), IPUMEHSThH UX MPU PEIICHUUIIPOCTEHUIIINX TEOMETPUUECKUX 3a/1au.

Bnanetrs noHstusamMu npeodpa3oBaHus 0100HMs, COOTBETCTBEHHBIX AJIEMEHTOB N000HbIX duryp. [Toas30BaThes cBOMCTBaMU
MoJ00usT MIPOU3BOJIBHBIX (DUTYpP, YMETh BBIYHCIATH JUIMHBI U HAXOJUTh YIJIBI y TOMOOHBIX (uryp (o aiaroputMmy y4eOHBIX
nevictBuit). IlpumeHsTh cBOWCTBa MOMOOMS B MPAKTUYECKHX 3ajJadax. YMETh MPUBOJIUTH MPUMEPHI MOJOOHBIX (GUTYD B
OKPYXKaroUIEM MUPE.

[Tons30BaThCa TeopeMaMH (10 BU3YyaJbHON OMOpE) O MPOU3BEACHUU OTPE3KOB XOPJ, O MPOU3BEACHUHN OTPE3KOB CEKYIIUX, O
KBaJpaTe KacaTeJIbHOM.

[Tonp30BaThCA BEKTOPAaMU, TOHUMATh UX T€OMETPUUECKUN U (PU3NUECKUN CMBICI, MPUMEHSTh UX B PEIICHUU T€OMETPUUECKUX
1 ¢puzndeckux 3aaad. [ [pumMeHaTbCKaIsIpHOE MPOU3BEACHNE BEKTOPOB /1JI1 HAXOXKACHUS JUTMH U YTJIOB.

[Tonp30BaThCAa METOAOM KOOPAMHAT HA IJIOCKOCTH, TPUMEHSATH €TI0 B PEIICHUU T€OMETPUUECKUX U MPAKTUYECKHUX 3a]1a4.

Brnagete NMOHATHUSIMU NMPABUIBHOTO MHOTOYTIOJIBHUKA, JJIWHBI OKPY>KHOCTH, JJIMHBI AYTH OKPYKHOCTH W PAAUAHHOU MEPHI
yrJia, yMETh BBIYUCIIATH IJIOMIaAb Kpyra M ero yacTel (¢ ornopoil Ha crpaBouHyro nHpopMaiuio). [[puMeHsTh MOoTydYeHHbIC YMEHUS
B PAKTHYECKUX 3a/1a4axX.

Haxonuth ocu (Wiv IEHTPHI) CHMMETPUHU GUTYP, TPUMEHSThH ABHKEHUS TUIOCKOCTH B MIPOCTEUIIINX CITyJasiX.

[IpUMEHATH MOJIyYEHHBIE 3HAHUSI HA TPAKTUKE — CTPOUTh MATEMATUYECKUE MOJICITN I 33/1a4 PEATIbHOU )KU3HU U TPOBOIAUTH
COOTBETCTBYIOIINE BHIYUCICHUS C TPUMEHEHHUEM MOJ00US W TPUTOHOMETPUYECKUX (PYHKIUU (MOJB3YSACh, TJ€ HEOOXOIUMO,



KQJIBKYJIITOPOM).

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOT'O KYPCA «'EOMETPUSA» (I1IO 'OJAM OBYUYEHUA)

7 kiaacc (He MeHee 68 u)

HasBanmue

OcHOBHOE co/iep:KaHue OcHOBHbBIE BU/IbI 1€ATEILHOCTH 00y4aI0IIUXCSA
pa3aeJia (TeMbl)




Kypca (4ucjio

4ac0B)
Ipocreiimme [Ipocreiimuye reomeTpuyecKue 0OBEKThI: TOUKH, IPSIMbIE, JIy4d | POPpMYJIHPOBATH OCHOBHBIC TTOHITHS U ONPEICICHUS.
reoMeTpuyYecKne |¥ YIibl, MHOTOYTOJIBHUK, JIOMAHAS. Pacno3dHaBaTh  HM3y4YeHHBIE  TEeOMETpUYECKUE  (QUTypHI,
durypsi CMEXHBIC U BEPTUKAILHBIC YTJIbL. onpeieNATh WX B3aUMHOE PACIOJIOKEHUE, BBIMOJIHITH
H UX CBOMCTBA. PaboTa c mpocTelmmmu 4epTexamu. 4epTEXK 1O YCIOBHIO 3a/layu (C MCIOJIb30BAHUEM CMBICIOBOM
HN3mepenue W3mepeHune JIMHEWHBIX W YIJIOBBIX BEIWYHH, BBIYHCICHHE |OMOPHI: HABOJSIIME BOIMPOCH W/WIM alTOPUTMA Y4EOHBIX
reOMeTPHYEeCKHX |OTPE3KOB U YIJIOB. JENCTBUI).
BeJIHMYNH [lepumerp u  minowaab  ¢uryp, cocraBieHHbIX  u3|IIpoBoaMTH MpocTeiire NOCTPOSHUS ¢ MOMOIIBIO ITUPKYIS U
(14 4) IIPSIMOYTOJIBHUKOB. JIMHEUKH.
H3mepsATH IMHEHHBIC U YTIIOBbIE BETHUNHBI TEOMETPUUYECKUX U
MPaKTUYECKUX OOBEKTOB.
OmnpeneasaTs «Ha TIa3» pa3Mepbl pPEATbHBIX OOBEKTOB,
MPOBOUTH TPYOYIO OIICHKY UX Pa3MEPOB.
Pemiath 3a1aun Ha BBIYMCIICHHWE JUTHH OTPE3KOB W BEIUYHH
YTJIOB.
Pemiath 3a/1aun Ha B3aMMHOE PACIIONIOKEHUE T€OMETPUICCKUX
¢uryp.
IIpoBoauTH KIIACCUPUKALIUIO YTIIOB, BBIYMCAATH JTUHEHHBIC U
VIJIOBBIC BEIUYHMHBI, MPOBOJAUTH HECJI0KHbIE HEOOXOIUMBIC
JTIOKA3aTeIbHBIC PACCYKICHHUS.
3HAKOMHTBHCS C UICTOPHEH pa3BUTHA IreOMETPHUH.
TpeyroabHuku [TonaTne O paBHBIX TpPEYroJbHMKaxX M  MepBUYHBIE | Pacmo3dHaBaTh mapbl pPaBHBIX TPEYroJbHHKOB HAa TOTOBBIX
(22 v) MPEJICTAaBICHUS. O PaBHBIX (KOHTPYIHTHBIX) (urypax. Tpu |depTexkax (c ykazaHHEM MPHU3HAKOB) MPH HEOOXOIUMOCTU C

IIPU3HAKA PaBEHCTBA TPEYTOJILHUKOB.
[TpusHakn paBeHCTBA  NPSAMOYTOJBHBIX  TPEYTOJIBHHUKOB.
CBolicTBO MeIMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOEpEeHHBIE U pABHOCTOPOHHME TPEYTroJdbHUKU. [Ipr3Haku
U CBOICTBA paBHOOEAPEHHOIO TPEYTrOJIbHUKA.

[TpoTuB GONBIIEH CTOPOHBI TPEYroJbHHUKA JIEKHUT OOJBIINI

YT OJL

BHU3yaJIbHOU OIOPOH.

BbiBoauTh  crneactBus  (PaBEHCTB  COOTBETCTBYIOLIMX
AJIEMEHTOB) U3 PAaBEHCTB TPEYTOJbHUKOB.

®opMyJIMpOBATH OIIpeIeNIEHUS: OCTPOYTOJIBHOTO,
TYNOYTOJILHOTO, HIPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MeAMaHbl TPEYroJibHUKA; CEPEIMHHOIO MepHeHANKYIspa




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

HepBBIG IMOHATHA O JOKA3aTCIILCTBAX B TCOMCTPHUHU.

OTpe3Ka; INepuMeTpa TPEYrojbHUKA NPH HEOOXOJUMOCTH C
OIIOPOI HA AIITOPUTM ITPABHIIA.

@®opmyanpoBaTh CBOMCTBA M NPU3HAKU PaBHOOEIPEHHOIO
TPEyroJIbHUKA.

CrponThb yepTexu, pemiaTh 32424 C IIOMOIIBIO HAXOXKICHUS
PaBHBIX TPEYTOJbHUKOB.

IIpumensTs IPU3HAKM  PABEHCTBA  INPSAMOYTOJIbHBIX
TPEYroJbHUKOB B 3a/Jayax (C MCIOJIb30BAaHUEM CMBICIOBOM
OTOpBI: HABOJSIIME BOMPOCH H/MIM QITOPHUTMA Y4eOHBIX
JIEHCTBHI ).

Hcnonb3oBath 1UPpPOBBIE pPECYpPCHI
CBOMCTB M3y4aeMbIX QUTYp.
3HAKOMMTBCS € MCTOPUEH Pa3BUTHS FEOMETPUH.

JId  HCCICI0BaHUA

ITapanneabHbie [TapayenpHble mpsiMble, KUX cBoWcTBa. Hakpecr nexamue, | @opMyJupoBaTh  MOHATHE — TMAPAUICTBHBIX  MPSMBIX,
npsiMble, CyMMa COOTBETCTBEHHBIE U OJJHOCTOPOHHHUE YIJIbl (0Opa30BaHHBIE IIPU | HAXOAUTH IPAKTUIECKUE TPUMEPHI.
yIJ10B IIepECEUEHUH NapalIEIbHBIX MIPAMBIX CEKYyLIEH). M3y4yaTh CBOMCTBa YIioB, 0Opa30BaHHBIX INPHU MEPECEUCHUU
TPeyroJibHUKa [lpu3Hak  mapaJenbHOCTHM  HPSMBIX ~ 4Y€pe3  PaBEHCTBO |[1apauIEbHBIX MPSAMBIX CEKYyILEH
(14 v) PACCTOSHUN OT TOYEK OJHOM NMPSMOM 10 BTOPOU IPAMOM. IIpoBoauTh nAoKa3zareqbcTBa. POpPMYJIHPOBATH TeOpeMy
CymMa yriioB TpEyroiabHUKA U MHOTOYTOJIBHUKA. NapajyIeIbHOCTH  JIByX MPSAMBIX C  TIOMOLIBIO  YIJIOB,
BHemiHue yriel TpeyrojibHuKa 00pa30BaHHBIX IPU MEPECEUEHUM ITUX MPSIMBIX TpETheil
IPSAMOM.
BeryucasTh CyMMy yIJIOB TPEYrOJdbHUKA U MHOTOYTOJIbHHKA.
Haxozme YHUCJIIOBBIE U 6YKBCHHI)IG 3HA4YCHUA YIJIOB B
reOMETPHUYECKUX 3a7jadaX C UCIIOIB30BAHUEM TEOPEM O CyMMeE
YIJIOB TPEYrOJAbHUKA U MHOTOYTOJIbHHKA.
3HAKOMHUTBCS C HCTOPUEH PA3BUTHS TEOMETPHH.
OKpysKHOCTH OKpy>KHOCTb, XOpJbI K IUAMETPBI, UX cBOMcTBA. KacaTenpHas k| @opMyJIMpPOBaTh  ONpedesIeHUsl:  OKPYXHOCTH,  XOpPJBI,
H KpYT. OKpyXHOCTH. OKpY)XHOCTb, BIMCaHHass B yroiu. [lowamue o|nuamMerpa M KacaTeIbHOM K OKpyxkHocTtu. HM3ydarh ux
T'eomerpuueckue |['MT, npumenenue 6 3aoauax. buccekmpuca u cepeOunHbili|CBOMCTBA, NPU3HAKH, CTPOUTDH YSPTEKH.
NOCTPOEHHSA NEePReHOUKYIAP KaK 2e0MempuiecKue Mecma mouex. HccaenoBarhb, B TOM 4KciIe HCMOAb3Ysl HU(POBBIE pecypcehl:

(14 9)

OKPY)KHOCTB, ONMMCAaHHAasA OKOJIO TPCYrOJIbHHKA. Brucannas B

OKPY’KHOCTb, BIMCAaHHYIO B YIOJI; LIEHTP OKPYKHOCTH,




TPEYTOJIBHUK OKPY>KHOCTbD.
Ilpocmetiwue 3a0auu na nocmpoeHue.

BIIMCAaHHOMW B YI'OJI; PABEHCTBO OTPE3KOB KacaTEIbHbBIX
Hcnonvzoeamv memoo I'MT Ona doxazamenvcmea meopem 0
nepeceueHuy OUCCeKMpUC Y2108 mpey2oibHUKA U CepeOUHHbIX
NEepneHOUKyIApo8 K CMOPOHAM MPEY2ONbHUKA C HOMOUBIO
I'MT.

OBJaieBaTh NOHATHAMM  BIIMCAHHOW W OIMCAHHOH
OKPY)KHOCTEH  TpEyroJbHUKA, HAaXOAMTh ILEHTPbl 3THUX
OKPYKHOCTEH C OIIOPOX Ha aIrOPUTM IIPABUIIA.

PemiaTh OCHOBHBIC 3aJaYM HA MOCTPOEHME: yIa, PAaBHOIO
JTAaHHOMY; CEPEIMHHOIO MEPIECHIUKYIISIpa TaHHOTO OTPE3Ka;
OpsAMOM,  OpOXOIsAIIEHd  4Yepe3  JaHHYH  TOYKY U
NEPIEeHIUKYIAPHON TAaHHOW MPSIMON; OMCCEKTPUCHI JAHHOTO
yria; TPEyroJbHUKOB 10 pPa3IUYHBIM d3JEMEHTaM Ipu
HEO0OXOIUMOCTH C HaIIPABJIAIOIIEH TOMOIIIBIO.

3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHSA TEOMETPUH.

IHoBTOpEHME,
00001IeHnE
3HAHMI

(49)

[ToBTOpenue u 000OIIEHHE OCHOBHBIX IOHATHH W METOIOB
Kypca / Kiacca.

Pemathb 3aJla4M Ha IOBTOPCHHUC, HIIIIOCTPHUPYIOMIUC CBA3U
MCKAY pa3/IMYHbBIMHA YaCTAMHA KypcCa.

8 kiacc (He MeHee 68 u)

Ha3Banue
pa3aesia (TemMbl)
Kypca (4uci1o
4acoB)

OcHoBHOe coaep:kaHue

OcHOBHbIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCH

YeTbIpEéXyroJIbHUK
"

[TapannenorpamMm, ero Npu3Haku U CBOMCTBA. YacTHbIC Cilydau
nux

napajuiesiorpaMMoB  (IPSIMOYTOJIBHUK, poMO, KBajpar),

MN300paxkaTh 1 HAXOAUTH HA YEPTEXKAX YETHIPEXYTOIbHUKH
Pa3HBIX BUJOB U UX JIEMEHTHI.




(12 )

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

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

Hcnonb3oBaTh NpM  pelieHUH NPOCTeHMX  3aaa4
IIPU3HAKW U CBOMCTBA: NapajuleIorpaMmMa, MpsiMOYTOJIbHUKA,
poMba, KBaapaTa, TpameluH, pPaBHOOOKOW TpameruH,
IIPSIMOYTOJIBHOW TpaleLuu.

IIpumeHsiT MeTOA YABOEHHS MEIUaHbl TPEYrOJbHUKA C
OIIOPOI HA AITOPUTM ITPABHIIA.

Hcnonb3oBath 1UPpPOBBIE pecypchbl ISl UCCIEI0BAaHUS
CBOWCTB M3y4aeMbIX QUTYp.

3HAKOMUTHCS C UICTOPUEH Pa3BUTHA IreOMeTPHUH.

Teopema ®Dajeca
U TeopeMa 0
NMPONOPUHOHAIBH
bIX OTPe3KaXx,
noa00HbIE
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 mpey2ovbHuKe.
IlooobHble  mpeyzonvHuKU. Tpu  npusnaka
mpeyeonvruxos. IIpakTndeckoe MprUMeHEHHUE.

nooodbus

IIpoBoANTE MOCTPOEHMSA C IIOMOIIBIO LIUPKYJIS U JTUHENKH C
ucnonp3oBaHue  teopempl  dameca U TeopeMbl O
IPONOPLUOHAIBHBIX ~ OTPE3KaX, CTPOUTH  YETBEPTHIN
IIPOIIOPLMOHANIBHBIM OTPE30K C ONOpPOH Ha 3PUTENBHYIO
HarJIsHOCTb.

Haxoauth no100HbIE TPEYTOIBHUKH Ha TOTOBBIX YepPTEXkKax C
yKa3aHUEM COOTBETCTBYIOIIMX MPU3HAKOB MON00US MpU
HEO0XOIMMOCTH C BU3YaJIbHOM OMOPOiA.

Pemats 3agaum Ha 1o 00HBIE TPEYTOJbHUKU C TOMOIIBIO
CaMOCTOSITEJIBHOTO TIOCTPOEHUSI YEPTEXKEHM M HaXO0XKICHUS
NOJOOHBIX ~ TPEYrOJBHUKOB  TNPH  HEOOXOAMMOCTH  C
HaITpaBJISAOIIEH TOMOIIIBIO.

IIpoBoanTh 10KA3aTENBCTBA C UCIOJB30BAHUEM IIPU3HAKOB
MoA00MsT HECIOKHBIX T€OMETPUUYECKHUX 3aJlad C OMOpoil Ha
AJITOPUTM Y4EeOHBIX JEHCTBUI.

IIpumeHsiTe  MONY4YEHHBIE  3HAHUS  IIPU  PELICHUHU
reOMEeTPUYECKUX U MPAKTUYECKUX 3a/1a4 MPU HEOOXOIUMOCTH
C HaIpaBJISIIOMIEN TOMOIIBIO.

3HAKOMMTBCS € MCTOPUEH Pa3BUTHS FEOMETPUH.




IInomans.
Haxoxxnenue
IJIoaaen
TPeyroJibHMKOB

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

[TonsiTne 06 00IIEH TEOPUH TIIIOIIAIH.

@opmynbel AN TUIOMIATU TPEYrOJbHUKA, IMapajuieorpaMmma.
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 ¢
NPaKTUYECKUM COJIEpKaHueM. Peuwenue 3a0au ¢ nomowbro
Memooa 6CnoMo2amesibHolU Niouaou.

OsJianeBaTh NMEPBUYHBIMHM MPEACTABIEHUAMH 00 oOIIei

Teopun miuomaau (Mmepel), ¢GopMyJIHPOBATH CBOMCTBA
IUIOLIA/IU, BBISICHSTD UX HATJISIAHBIN CMBICII.

[Tpumensats  ¢opMmynbl  IUIOMIAAM  HApajuIesIorpaMMa,
TPEYrojbHUKA, Tpameluud C OINOpPOH Ha CIPABOYHYIO
nHpopManuro.

IIpumensTo (bopmybI iouiaau BBIITYKJIOTO

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

Haxoauth 1uiomaan ¢Guryp, u300pakEHHBIX Ha KJIETYATOM
Oymare, HCIOJIL30BATh Pa30MEHNE HAa YaCTU U JOCTPOCHHUE.
Pa30upaTrh npumepbl UCIOJIB30BaHUS BCIOMOTaTeIbHON
IUTIOINAM JUIs PELICHUs TeOMETPUUYECKHUX 3ajiau.

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

BbIuucasTh I0IAAH Pa3IMYHbIX MHOTOYTOJIbHBIX (DUTYD.
Pemarhb 3a1aum Ha mI0MAab C NPAKTUYECKUM COJIEPIKaHUEM
[10CJIE COBMECTHOT'O aHAJIU3A.

Teopema
IIudgaropa u
HaYyajIa
TPUTOHOMETPUH
(10 v)

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

OnpesienieHre TPUTOHOMETPUYECKUX (DYHKIUHA OCTpPOro yria,
TPUTOHOMETPUYECKHE  COOTHOLIEHHS B  IPSIMOYTOJBHOM
TpeyroibHuKe. OCHOBHOE TPUIOHOMETPHYECKOE TOKIECTBO.
COOTHOIIEHHST ~ MEXIy CTOPOHAMH B  NPAMOYIOJBHBIX
TpeyrojbHuKax ¢ yriaamu B 45° u 45°% 30° u 60°.

®opmynupoBatek Teopemy I[ludaropa, mcmosab3oBaTh e B
MIPAKTUYECKUX BBIYUCIICHUSAX.

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

BbIBOANTH  TPUTOHOMETPUYECKHE  COOTHOLIEHHS B
IPSMOYTOJIBHOM TPEYroJbHUKE C ONOpPOH Ha CIPaBOYHYIO
UH(pOPMALHUIO.

HceaenoBarh  COOTHOUICHHS ~ MEXKIY  CTOPOHAMH B

MPSIMOYTOJIBHBIX TPEYroJIbHUKAX ¢ yriaamu B 45° u 45°; 30° u
60° ¢ HanpaBIAONIEH TOMOMIBIO.

Hcnoab3oBate  (GOpMyNnbl  NpPUBEACHUS U
TPUTOHOMETPHUYECKOE TOXKIIECTBO JIJISI HAXOXKICHUS
COOTHOIICHUH MEXIy TPHUTOHOMETPUYECCKUMH (QYHKIHSIMHU
pPa3NMYHBIX OCTPHIX YIJIOB C OMNOPOHM Ha CIPaBOYHYIO

OCHOBHOC




nHpopManuro.

I[IpuMeHSITH TIONyYCHHBIC 3HAHHUS U YMCHHS TPU PEIICHUU
NPaKTUYeCKUX 3a7ad (MpH HEOOXOJMMOCTH C OIOpOi Ha
AITOPUTM TIPABUIIA).

3HAKOMHTHCSI ¢ HCTOPUEH PAa3BUTHS TCOMETPHH.

Yribl B Brincansble U LEeHTpalbHBIE YITIbI, YOI MEXAY KacarelbHOH U | MOpMYJHPOBATH OCHOBHBIE OIPEACICHHUS, CBSI3aHHBIC C

OKPY’KHOCTH. XOpHIoi. yIJ1aMu B Kpyre (BIUCAHHBIM yroj, HEHTPaIbHbIN YTol).

Bnncanuble VTiabl MEXAY XOpAaMU U CEKYLIUMH. HaxoauTh BnMCaHHbBIE YIUIBI, ONUPAIOLIUECS HA OJIHY IYTY,

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

YeThIPeXyroJbHHUK |CBOWCTBa. IlpuMeHeHHMe 53TUX CBOWCTB MpU  pEIIEHUH |TEOPEMBl O BIHCAHHOM YETBIPEXYTOJbHHUKE, TEOPEMBbl O

u. TeOMETPUYECKUX 3a]1a4. [EHTPAIILHOM YTJIe TPH HEOOXOAMMOCTH C BH3YaJIbHOM

KacarenbHble B3auMHoe pacmnonoxeHue JByX ~OKpyxHocTed. Kacanue|omnopoii.

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

Kacanmue BITMCAHHBIC U OTIMCAHHBIC YETHIPEXYTOIBHUKH, BHIBOAUTH MX

OKPY’KHOCTeH CBOWCTBA U IPU3HAKHU I10CJIE COBMECTHOTO aHAJIN3A.

(13 9) Hcnoab3oBaTh 5TH CBOWCTBA M INPU3HAKKA IIPU PELICHUHU
3ajau.

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

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

3HAHHI

(4 9)

9 ky1acc (He MeHee 68 1)

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

OcHoBHOe coaep:kaHue

OcHOBHbIE BUbI 1€ATEILHOCTH 00y4aI0IIUXCH




Tpuronomerpusi. | Onpenesnenne TpuroHoMerpuyeckux (GpyHkuuid yrios ot 0° 10| @opMyaMpoBaTh  ONpedeJeHHs]  TPUTOHOMETPHUYECKHUX
Teopembl 180°. KocuHyc ¥ CHHYC OpsAMOro W Tymoro yria. Teopema|QyHKIMH TYmbIX M TPSIMBIX YIJIOB C BU3YaJbHON OIMOPOW.
KOCHHYCOB U KocuHycoB. (O00OmEHHAsA) TeopemMa CHHYCOB (¢ pamuycom | PopMynHpoBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. OIMCAaHHOW OKPYXHOCTH). HaxoskeHue JIMH CTOPOH U BEJIMYHH | PAAXYCOM OIMCAHHON OKPY>KHOCTH).
Pemenne YTJI0B TPEYrOJIbHUKOB. Pemiath TpeyrodpbHUKM C OMOPOM Ha aNrOPUTM Y4eOHBIX
TPeyroJLHUKOB ®opmyna MmIoOmWAa TPEYrojJbHUKA YEpE3 JBE CTOPOHBI M YIoJ | A€HCTBUM.
(16 u) Mexy Humu. GopMmysa miomany 4eTbpéXyrojipHuKa yepes ero | Pemars  nmpakTuyeckue — 3aJadd,  CBOAsIIMecH K
JUAroOHaJIA U yroJl MEX,ly HUMHU. HAXO0KAEHUIO0 Pa3JIHYHbIX 3JIEMEHTOB TPeYroJbHUKA.
[TpakTHyeckoe NpUMeHEeHHE JOKa3aHHBIX TEOPEM.
IlIpeodopa3zoBanue |[lonamue o  npeobpazosanuu  NnOOOOUSL. OcBauBartsp NMOHSATHE npeoOpa3oBaHus nonoous.
noaoous. Coomeemcmeennvle s1emermovl NOOOOHBIX Queyp. HcceaenoBath OTHOLICHUE JTUHEWHBIX 3J€MEHTOB QUIYp MpHU
MeTtpuueckue Teopema o npouzgedenuu ompe3kos xopd, meopema o |npeodpazoBanuu noaoous. Haxoaurs npuMeps! momodus B
COOTHOLIEHUS B npou3ee0eHuu Ompe3Ko8 CeKywux, meopema o0 Keaopame |OKPYKaOUIEH NeHCTBUTCIBHOCTH.
OKPY’KHOCTH kacamenvhot. [Ipumenenue 6 pewienuu ceomempuyeckux saday. | Beleooums mempuueckue coomHoweHus: Mexcoy ompesKamu
(10 v) XOpO, CeKywux u KacameibHulX ¢ UCNOIbI0BAHUEM GNUCAHHBIX
Y208 U NOOOOHBIX MPEY2ONbHUKOB.
Pewamv 2eomempuueckue 3adauu u 3a0a4u U3 peaivHOU
JHCUBHU C UCNONB308AHUEM NOOOOHBIX MPEY20TbHUKOS.
BekTopbl OmnpeneneHne BEKTOPOB, CIOKEHUE U PAa3HOCTh BEKTOPOB, Hcnonb3oBaTh BEKTOpPbl KaK HAIpPaBIIEHHBIE OTPE3KH,
(12 ) YMHOXEHHE BEKTOpA Ha YUCIIO. uccjie10BaTh reOMEeTPUYECKUI (mepemeriexnue) u

Pu3N4eCcKuil 1 FTeOMETPUYECKUI CMBICT BEKTOPOB.
Pa3znoxkeHne BexkTopa 10 JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunats! BekTopa.

CkansspHoe NpOU3BEJECHHE BEKTOPOB, €r0 MPUMEHEHUE IJis
HaXOJICHUs [UIMH U YIJIOB.

Pemenue 3an1a4 ¢ mOMOLIBIO BEKTOPOB.

IIpuMeHeHre BEKTOPOB Ul pEeLICHUs 3a7a4 KMHEMAaTUKUA U
MEXaHUKH.

busnueckuil  (cuia) CMBICIBI
BOIIPOCHBIN IIJIaH.

3HaTh ompeneqeHMs CYMMBI M Pa3HOCTH BEKTODPOB,
YMHOXEHUS BEKTOpa Ha 4UCIIO, HCCIe0BATh
reOMeTPUYECKUN U PU3NYECKUI CMBICIIBI 3TUX ONEpaLnid.
Pemiate reoMeTpuyeckHe 3aladud € UCIOJIB30BAaHUEM
BEKTOPOB.

PackinaabiBaTh BEKTOp 110 JBYM HEKOJIJIMHEAPHBIM BEKTOPAM.
Hcnoab3oBarh  CKaIIpHOE  NPOU3BEIAECHUE  BEKTOPOB,
BBIBOJMTb €0 OCHOBHBIC CBOMCTBA.

BpryucasaTe CyMMy, pasHOCTh M CKaJSIPHOE INPOU3BEICHHE

BEKTOpPOB C OIIOPOM Ha




BEKTOPOB B KOOpIMHATAX.
IIpuMeHATH CKAJIApHOE MPOMU3BEICHUE ISl HAXOXKICHUS
JUTUH U YTJIOB.

JdexapToBbl JlexapToBbI KOOPAMHATBI TOYEK Ha INIOCKOCTH. OcBauBaTh NOHATHE IIPSIMOYTOJIBHOM CUCTEMbI KOOpAMHAT,
KOOpPAWMHATBI  Ha| Vpasuenue npsamou. YTI0BOH K03()(UIMEHT, TAHI€HC YyIja |AEeKapTOBBIX KOOPAUHAT TOYKH.
IUIOCKOCTH HAKJIOHA, IIapaJuIeIbHbIC U IEPICHIUKYIIIPHBIC IPSIMBIE. HccnenoBath ypaBHEHUE IPAMOU M OKPYKHOCTH € OIIOPOM Ha
(9 9) YpaBHeHHEe OKpY:KHOCTH. HaxokIieHue KOOpAMHAT TOYEK | BOIPOCHBIM ILJIaH.
[IEPECEUECHUS OKPYKHOCTH U IIPSMOM. Haxonuts LIeHTp U paguyc OKPYKHOCTH I10 €€ YPaBHEHHUIO.
Meroza KOOpAMHAT NPU PELIEHUH T€OMETPUYECKUX 3a1a4. Pemiate 3a1a4M Ha HAXOXKJACHUE TOYEK IIEPECEUEHHUS TPSMBIX
Hcnonp30BaHne METOAA KOOPAMHAT B IPAKTUYECKUX 3a7adax Y OKPY’KHOCTEH € IOMOIIBIO METOJA KOOPIANHAT.
Hcnoab30BaTh CBONCTBa yriioBoro ko3dduuuenra npsmon
IIpY PELICHUM 3aJad, A ONPENCIICHUS PaclONIOXKEHUS
IIPSAMOM.
IIpuMeHATH KOOPAMHATHI IIPH PELICHUH N€OMETPUUYECKUX H
IIPAaKTHYECKUX 3a7a4, Ui IIOCTPOCHUsS MaTeMaTH4YECKUX
MoJieJIel pealibHbIX 3aa4 («MEeTOJl KOOPAUHATY).
Ilonb30BaTbCst  [UIi  INOCTPOCHHMST W MCCIECNOBAaHUU
1M (POBBIMU pecypcami.
3HAKOMMTBCS € MCTOPHUEN Pa3BUTHS T€OMETPUN
IIpaBuiabHbIe IIpaBuUnbHBIE MHOTOYIOJIBHUKH, BBIYMCIEHHE WX JJIEMEHTOB.| DOpMyJMpoOBaTh OIpeseiIeHUE IIPaBUJIbHBIX
MHOIOYIroJbHUKH. |Yucino m W JIMHA OKPYKHOCTU. JIMHA IyTH OKPYKHOCTHU. | MHOTOYT'OJIBHUKOB, HAXOAUTH UX DJIEMEHTHI.
Jumna Panuannas mepa yria. ITo1b30BaTHCHA OHATHEM JUIMHBI OKPY>KHOCTH, BBEIEHHBIM C

OKPY-KHOCTH U
IUI0IIAIb KPYyra.
Boruucienue
nmjaomanen

(84)

[lnomane Kpyra W €ro 53JE€MEHTOB (CEKTOpa W CErMEHTa).
Boruncnenue miomanen Gpuryp, BKIIOYAIOIUX 3JIEMEHThI KpyTa.

MIOMOILBIO NPAaBUIIBHBIX MHOI'OYTOJIBHUKOB, OIpeNeJsiTh
YUCIIO 7T, JUIMHY yTU U paJlaHHyI0 Mepy yIJa o oopasiy.
IIpoBoauTh NMepexox OT paiMaHHOW MEPHI yrila K IpagyCHON
1 Ha00OpOT IO BU3yaJIbHOM Omope.

OnpepenssTh mIomags Kpyra.

BoiBoauTh hopmyainl (B rpalyCHON U paiuaHHOW Mepe) s
JUIMH AYT, IUIONIAJEHd CEKTOPOB M CErMEHTOB C OMOPOM Ha
BOIIPOCHBIN IIJIaH.

BoruucasaTs 1miomand  ¢GuUryp, BKIIOYAIOUIMX —AJIEMEHTHI




OKPYXHOCTH (Kpyra) ¢ OIOpoi Ha CIIpaBOYHYIO HH(GOPMALIHUIO.
Haxoauthp momaau B 3aja4ax peaibHON KU3HU.

JABuaxenuns Tonamue o 08udcenuu NI0CKOCMU. Pa3Ooupare  npumepsl,  WUIIOCTPUPYIOLIME  HOHATHUSA
IVIOCKOCTH Ilapannenvnuiti nepernoc, nogopom u cummempus. Ocu u yenmpul | IBUKEHUS, ICHTPOB U OCEH CUMMETPHH.
(6 9) CUMMEMPUU. @®opmMyIMpPOBaTh ONpPENEIEHUs MapalIeIbHOIO IEPEHoca,
IIpocmetiwue npumenenus é pewieHuu 3a0au. [IOBOPOTa M OCEBOM CHUMMETPUHM C BHU3YaJIbHOH OMOpPOIl.
HaxoauTh HEMmoIBUKHbBIE TOYKHU 0 00pa3y.
HaxoauThb 1EHTPBI U OCH CUMMETPHUH MTPOCTEHIIUX (HUTYp TTO
oOpasiy.
Ilpumenamey napannenvHvlll NEPeHoc U CUMMEMPUIo npu
PpeueHUuY 2eoMempuyecKux 3a0ay (pazoupams npumepul).
Hcnonvzosams 0151 nocmpoenus u uccie008aHull yugpposvie
pecypcbi.
IToBTOpEHue, [ToBTOpEeHNEe OCHOBHBIX MOHATHH M METOIOB KypcoB 7—9 |OmepupoBaTh MOHSATHAMHU: QHUrypa, TOUYKa, IpsMasi, yroi,
00001eHHE, KJIacCOB, 000OIIEHHE U CHCTEMaTH3aIHsl 3HaHU . MHOTOYTOJIbHUK, PaBHOOCAPEHHBII ¥  PaBHOCTOPOHHUMN
cucreMmaTusauus | llpocreiimme reomerpuueckue GUTYpPBI W WX CBOWCTBA. | TPEYrOJIBHHUKH, MPSIMOYTOJBHBI TPEYrONBHUK, MeEAHnaHa,
SHAHMITZ H3mepeHne reoMeTpuuecKiux BEIUYHH. OuccekTpuca M BBICOTA TPEYroJIbHUKA, IMapalieiorpamm,
(7 ) TpeyronbHUKH. poMO, IPSMOYTOJIBHUK, KBaJapaT, Tpameuus; OKpyKHOCTb,

[TapannenbHble U NEPIEHAUKYIISPHBIE IPSMBIE.

OKpyXHOCTb U Kpyr. I'eoMeTpuueckue MOCTPOCHHs. YTIbl B
OKPY’KHOCTH. BrnmcanHble W ONUCAHHBIE  OKPYKHOCTH
MHOT'OYTOJIbHUKOB.
[IpsiMast 1 OKPY>KHOCTb.
YeTsIpEXYrOJbHUKU.
YETBIPEX YT OJIbHUKHU.
Teopema [Tudaropa u Hayasia TpuroHoMeTpuu. Permmenue o0umx
TPEYTrOJIbHUKOB.

IIpaBuIIBHBIE MHOTOYTOJIBHUKH.

[TpeoOpazoBanus mnockoctu. JBmkenus. [logooue. Cummetpusi.
[Tnomane. Berancnenue miomaaei. [Tnomaan nogoOHBIX GUTYp.
JlekapTOBBI KOOPIMHATHI HA TIOCKOCTH.

Bnucanzsie n OITMCAHHBIC

KacaTelbHasl; paBEHCTBO U nojo0ue ¢uryp, TpeyrojJbHUKOB;
NapajuIeIbHOCTh M MEPHEHAUKYISIPHOCTh MPSMBIX, YroJl
MCXKAY HNOpsAMBIMH, CHUMMCTPHUA OTHOCHUTCIBHO TOYKH H
IPSIMOM; JJIMHA, PAcCTOSHUE, BEIMYMHA yIVa, IUIOMIAMb,
epUMETP.

HUcnonb3oBate  (opmyabl: nepumerpa U IUIOIIALU
MHOT'OYI'OJIbHUKOB, IUIMHBI OKPYKHOCTH M IUIOIIAJU Kpyra,
00BbEMa MPSMOYTOJIBHOTO MapajuIeNIeuIe N 1a.

OHCpHpOBaTb NOHATUAMM: IpsAMOYroJibHas cucreMa
KOOpJMHAT, BEKTOp; MCHOJAb30BATh OTH MOHATHUS I
IIPEJICTaBICHNs] JAHHBIX U PEIICHUs 3a7ad, B TOM YHCIE W3
JIPYTruX y4eOHBIX MPEAMETOB.

Pemare 3agaym Ha TOBTOPEHHE OCHOBHBIX IOHSTHH,




BCKTOpBI Ha IIJIOCKOCTH.

WJUTFOCTPAITUIO CBSA3EH MEXIY Pa3IMYHBIMUA YacTSIMHU Kypca.
BpiOupaTb MeTo[ 111 pEIICHUS 3a/1a4H.
PernaTn 3aga4n U3 HOBCEIHEBHON YKU3HU.

HOYPOYHOE IINTAHUPOBAHHUE

8 KVIACC
No KoJsn4yecTBo 4acos Jara JJIeKTPOHHBbIE HU(PPOBHIE
n/_n Tema ypoka Beero Konrposbubie IIpakTuyeckue H3yeHHs o0pa3oBaTe/bHbIC
padoThI padoThI pecypcbl
[ToBTOpEHME Kypca reoMeTpun 7 Kiacca
L Courmomenm ey oroporawn 1 ubmiorera LIOK
' Ay CTOp https://m.edsoo.ru/8al424bc
yIJlaMU TPEYTOJIbHUKA
2 TpeyrojsbHUKN 1
YeThIpEXYyroJIbHUKN
3 BrInyKiibIii MHOTOYTOJIBHUK 1 bub6nuorexa [IOK
' https://m.edso0.ru/8a14336¢
4 YeTsIpEXYroJbHUK 1
5 [Tapannenorpamm 1 bubnnoreka [JOK
' https://m.edsoo.ru/8al42d5e
6 CBolicTBa M IPU3HAKU 1 bubnnoreka [JOK
' napajuresiorpaMma https://m.edso0.ru/8al42e8a
7 Pemenue 3anau Ha cBOMCTBA U 1
' MPU3HAKH NapajierorpaMmma
8. Tpaneuus 1



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a

9 Tpanenus bubnuoreka [IOK
' https://m.edso0.ru/8a1430b0
10 [IpssmoyronbHUK bubmmorexa [IOK
' https://m.edsoo.ru/8al142ac0
11 Pom6 u kBagpar bubnmoreka [JOK
' https://m.edsoo.ru/8al42ac0
12 Pemrenue 3anay o teme bubmuoreka [JOK
" «[IpsIMOYTONBHUK, POMO, KBaIpaT https://m.edsoo.ru/8al42ac0
13. Pemenue 3agau mo reme
«[IpsAMOYTONBEHUK, POMO, KBAPAT
14 Hentpanpuas cumMmerpus bubmmoreka [JOK
' https://m.edsoo.ru/8al42ac0
15 KOHTPOJIBHASI PABOTA Nel 1 bu6mmorexa [IOK
" «UeThIpexyroNbHUKI https://m.edsoo.ru/8al42c3c
IInomans
[TonsiTHE TIIOMIATH
16. | muoroyrompHuKa. [Tnomanm
KBajJpaTa
17 Ilnomane npsAMoOyrojibHUKA bubnuotexa [JOK
' https://m.edsoo.ru/8a14392a
18 [Inomane nmapamienorpamMmma bubmuoreka [JOK
' https://m.edsoo.ru/8a143ab0
10, [Tnomaap TpeyroapHUKA
[Tmomaae Tpaneuuu but6mmorekxa [IOK
20. https://m.edsoo.ru/8al43de

4

21.

Pemenne 3aaa4 110 TEMC ((HJIOIJ.I&IIL»



https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a143de4

Pemenue 3agad mo teme «Ilnomanby bubnunorexa LIOK
22. https://m.edso0.ru/8a14406
€
Pentenue 3amau mo teme «llinomanes» bu6nmorexa [IOK
23. https://m.edsoo.ru/8al441a
4
Teopema [Tudaropa bubnnoreka [JOK
24, https://m.edso0.ru/8al1442d
a
Teopema, oOpaTHas Teopeme bubanorexa [JOK
25. Tlugaropa https://m.edso0.ru/8a143f0
6
®opmyna ['epona bubnnorexa [JOK
26. https://m.edso0.ru/8al1443f
C
Pewenne 3anau o reme «Teopema bubmuoteka [IOK
27. Tludaropa» https://m.edsoo.ru/8a14457
8
P T bubmmoteka IIOK
28. CILICHHE 33]a% TI0 TeMe « L eopemMa https://m.edsoo.ru/8al447a
[Tudaropa» 8
Pemenue 3agau no reme «Teopema
29.
[Tudaropa»
bubnunorexa LIOK
30. KOHTPOJIbHAS PABOTA Ne2 1 https://m.edso0.ru/8a14496
«Teopema ITudaropa» 0
[Tono6HbIE TPEYTOIBHUKH
31 [IponopiimoHanbHbIE OTPE3KU bubnuorexa [JOK
' https://m.edsoo.ru/8al44a8c
32 Omnpenenenue mo00HBIX bubnmoreka [JOK

TPEYTroJIbHUKOB

https://m.edso0.ru/8a144d52



https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52

OTHOLIEHUE TIOLIAJIeNd HOI00HBIX

33.
TPEYTroJIbHUKOB
34 [lepBrrit npu3HaK mogoous
" TpPEyroJbHHKOB
35 Bropoii mpusznak nmomo0ust bubmmorexa [IOK
" TPeyroJbHHUKOB https://m.edsoo.ru/8al44fbe
36 Tpetuit npusHak noao0us bubnunoreka [JOK
" TPeyroJbHUKOB https://m.edso0.ru/8a14539c
37 Pemenue 3anau o teme «lIpusnaku bubmuoreka [JOK
" 1oA00us TPEYroJbHHUKOBY https://m.edsoo.ru/8a14550e
' P A https://m.edsoo.ru/8al44c3a
TPEYTrOJbHUKOBY
39 CpenHsis nTuHUA TPEYroJbHUKA bubnuoreka [JOK
' https://m.edso0.ru/8a1458c4
YeTsipe 3amMeyaTenbHbIe TOUKH
40. | TpeyroipHHUKa
o | e B 10K
+ | HpAMOYT peyr https://m.edso0.ru/8a145b08
Mertox nmonoOust B 3a1a4ax Ha
42. mocrtpoeHue
[IpakTryeckue NpUIOKESHHS
43 o100Ust TPEYrOJIbHUKOB. bubnnoreka [JOK
" H3meputenbHble pabOTh Ha https://m.edsoo.ru/8a145c48
MECTHOCTH
Penrenue 3amad mo reMe
44.  «IIpumeneune nogodus K

JI0Ka3aTeIbCTBY TEOPEM U PEHICHUIO



https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48

45.

46.

47.

3agaq»

CuHyc, KOCUHYC U TaHT€HC
OCTpOro yrjla NpsSMOYTOJIbHOIO
TpeyrojbHUKa

3HaueHus CUHyca, KOCUHYyca U
TaHreHnca ais yrios 30°, 45°

60°

Pemenne 3amag mo Teme
«CoOOTHOIIIEHUSI MEXKTy CTOPOHAMH U
yriaamMy MPsSMOYTOJILHOTO
TPEYroJIbHUKa»

bubmuoreka [JOK
https://m.edso0.ru/8a14635a

bubmuoreka [JOK
https://m.eds00.ru/8a146620

48.

49.

Pemenne 3a1au mo Teme
«COOTHOLIEHUS MEX]Ty CTOPOHAMH U
yIJIaMy IPSMOYTOJIBHOTO
TPEYTOJIbHUKA

KOHTPOJIBHAS PABOTA Ne4
«COOTHOLIEHUS MEXy CTOPOHAMH U
yriamu NpsMOYroJbHOTO
TPEYrOJIbHUKA»

50.

BzaumHoe pacnionoxenue
MPSIMOM M OKPYKHOCTH

OKpy>KHOCTb

51.

B3aumnoe pacnonoxenue
JIBYX OKPYKHOCTEH

bu6mmorekxa [JOK
https://m.edsoo.ru/8al146e0e

52.

OO61ue KacaTeslbHbIE IBYX
OKPYKHOCTEN

bu6mmorekxa [JOK
https://m.edsoo.ru/8al46fda

53.

['pagycHas mepa AyrH OKpY>KHOCTH

but6mmoreka [IOK
https://m.edso0.ru/8al1472c8



https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8

Teopema 0 BIIMCaHHOM yTiIe

bu6mmoreka [JOK

>4 https://m.edsoo.ru/8al4714c
55, Vb1, 00pa3oBaHHbIE XOpIaMH,
KacaTeJIbHBIMU U CEKYLITUMU
56, Bnucannasi okpy>KHOCTh bubnmoreka [JOK
https://m.edsoo.ru/8al4714c
57 OnucanHasi OKpYKHOCTb bubnuoreka [IOK
https://m.edso0.ru/8al47426
58, Pemenue 3anay o teme bubmuoreka [JOK
«OKpPYKHOCTbY https://m.edso0.ru/8a147750
59 Pemenue 3agau o teme bubmmoreka [JOK
«OKpYKHOCTB» https://m.edsoo.ru/8a147750
60. KOHTPOJIbHASI PABOTA Ne5 bubnuorexa [JOK
«OKpYXHOCTB» https://m.edso0.ru/8a147c82
Ob6o0611aro1iee MOBTOPEHHE
61 IToBTrOpenue. UeTbIpeXyroJbHUKU bubnuorexa [JOK
https://m.edsoo0.ru/8al47f16
62 [ToBTopenwue. [nonmans
63. [ToBTOpenue. ITnomanp
https://m.edso0.ru/8a1480e2
Pemenne 3agaa OI'D moynb
65.  «Teomerpus»
Pemenue 3amau OI'D Moayiib
66.

«["eomeTpusi»



https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2

bu6mmoreka [JOK

67. | llpomexyrounas arTecTaus 1 https://m.eds00.ru/8a148920
68 O06o06marmuii ypok 3a Kypc 8 1
' KJ1acca
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/8a148920

