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HOACHUMTEJIBHAS 3AIITMCKA

Pabouast mporpamma o maremMaTtuke Juisi OOydaroluXcs € 3aJepKKOW MCUXUYECKOTO
pa3Butus (nanee — 3[1P) Ha ypoBHE 0CHOBHOrO 00II€r0o 00pa30BaHuUs MOJATOTOBIECHA HA OCHOBE
®denepaqbHOTO  TOCYJApPCTBEHHOTO  O0Opa30BaTEIbHOTO  CTaHIAapTa OCHOBHOTO  OOIEro
obpazoBanus (Ilpukaz Munmnpocsemienuss Poccun or 31.05.2021 . Ne 287, 3apeructpupoBaH
MunuctepctBom toctutiuu Poccuiickoit @enepammu 05.07.2021 r., per. Homep 64101) (manee —
®I'OC 000), IlpumepHOH agaNTUPOBAHHOM OCHOBHOM 00pa30BaTeIbHON IMPOrpamMMbl
OCHOBHOTO 00111eT0 00pa30oBaHusl 00YUYAOIINUXCS € 3aJIePIKKON MICUXUUECKOTO Pa3BUTHS (J1anee —
ITAOOIT OOO 3IIP), IlpumepHoii pabouell mporpaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHMs MO
npenmety «Marematukay, [IpumepHoil mporpaMMbl BOCIIUTAHUS, C YIETOM PACIpeieIeHHbIX 110
KJlaccaM TpOBEpseMbIX TpeOOBaHUI K pe3ylbTaraM OCBOCHHS AJaNTHPOBAaHHOW OCHOBHOM
0o0pa3oBaTeIbHOM MPOTPaMMBbl OCHOBHOTO 0O0IIIEro 00pa3oBaHUsS OOYYArONIUXCS C 3aJePIKKOU
NICUXUYECKOro pa3Butus. B pabodeld mporpaMme yuTeHbl HIed U monoxkeHus Konnenuuu
pa3BUTHS MaTeMaTH4ecKoro oopazosanus B Poccuiickoit deneparuu.

O6mas xapakTepucTuka yueOHoro npeamera «MaremaTuka»

VYuebHblil npenMer «MaremaTuka» BXOAUT B IpeIMETHYIO oOsacTh «MaremaTtuka u
uHpopmatuka». OH CHOCOOCTBYET pa3BUTHUIO BBIYMCIUTEIBHON KYJIBTYphl U JIOTUYECKOTO
MBIIUIEHUS, (OPMHUPOBAHUIO YMEHHUS IOJb30BATHCS AJITOPUTMAMM, a TAKXKE MPHOOPETEHUIO
MPAKTUYECKUX HAaBBIKOB, HEOOXOMUMBIX B IOBCEIHEBHON >Xu3HM oOyuatomuxcs c 3IIP.
VY4eOHbIi peMeT pa3BUBAET MBIIICHHE, IPOCTPAHCTBEHHOE BOOOpaXkeHHe, (YHKIMOHAIBHYIO
rPaMOTHOCTb, YMEHHMS BOCIPUHUMATh M KPUTUYECKH AaHAJIMU3UPOBaTh UHGOpPMAIHIO,
NPEICTaBICHHYIO B Pa3INYHbIX (POpMax.

OOyueHne maremaTvke JaéT BO3MOXKHOCThH pa3BuBarh y oOyuaromuxcs ¢ 3[IP Tounyro,
palnMoHANBHYI0 U MH(POPMATHBHYIO pedb, yMEHUE OTOMpPATh Haubosee MOAXOASIINE SI3bIKOBBIC,
CUMBOJIMYECKHE, TrpapuuecKue CpeAcTBa JUIsl BBIPAXKEHUA CYKICHUM M HaMISAHOTO UX
IIPEJICTABICHHUS.

HeoOxoqumbIM KOMIIOHEHTOM 0O0ILEH KyJIbTypbl B COBPEMEHHOM TOJIKOBAHUM SIBIISIETCS
o011iee 3HAKOMCTBO C METOJAMH IO3HAHMs JEHCTBUTENBHOCTH, MPEACTABIEHUE O MpenMeTe U
METOAAaX MaTeMaTHKH, UX OTIIMYUI OT METO/IOB IPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HayK, 00
0COOEHHOCTSIX NMPUMEHEHHUs] MaTeMaTHKH JJIsl PElICHUs] HayYHBIX M MPHUKJIAIHBIX 3a1a4d. Takum
o0Opa3oM, MaTeMaTH4ecKkoe 00pa3oBaHNEe BHOCUT CBOW BKJIaJ B GOpMUpPOBaHUE OOLICH KyIbTYpHI
4eJI0BEKA.

W3ydeHne MareMaTWKH TakXKe CIHOCOOCTBYET ICTETHMYECKOMY BOCIUTAHUIO YEJIOBEKa,
MIOHMMAHHIO  KpacoTbl M  U3ALIECTBA MAaTEMATUYECKUX  PACCYKICHHUM, BOCIPUATHUIO
reoMeTpUYECKUX GOpM, YCBOCHHIO HJIEU CUMMETPHUH.

[Iporpamma oTpaxaeT conepkaHue OOydeHus Ipeamery «MaremaTuka» ¢ ydeToM
0coObIX oOpa3oBaTenbHBIX MOTpeOHOcTel oOyuatoumxcs ¢ 3IIP. Opnagenue y4yeOHBIM
npeaMeToM «MartemaTtuka» NpeaCcTaBIIIeT ONPEACIEHHYIO CI0KHOCTh Uil ydamuxes ¢ 3[IP. ¥V
oOyyvaroruxcst ¢ 3[1P mHambomnee BBIpaXEHBI OTCTaBaHUS B PA3BUTHH CJIOBECHO-JTOTHYECKUX
(GbopM MBILIECHHS, TIO3TOMY a0CTpPaKTHbIE U OTBJICUCHHBIC KaTETOPUU UM TPYAHOJOCTYIHBL. B
TOXKE BpeMs NpU ClenHaIbHOM OOydYeHUM O0Oydaroliuecs MOTYT BBIMOJHATh 33JaHUA IO
anroputMy. OHM BOCIPHUMMYHBBI K IIOMOIIM, MOTYT BBINOJHUTH IEPEHOC HA aHAJIOTMYHOE
3aJJaHe YCBOEHHOro crocoba pemieHus. CHUKEHHE Pa3BUTHUS MBICIUTEIbHBIX OIepaluuil u
3aMEJUICHHOE CTAHOBJICHUE JIOTHYECKUX AEUCTBUN NPUBOJAT K HEAOCTATOYHON OCMBICIEHHOCTU
COBEpIIaEMbIX YYEOHBIX MACUCTBUN. Y O0Oy4aromMxcsi 3aTpyJHEHbl CUETHbIE BBIYMCIICHUS,
IIPOU3BOJUMBIE B yMe€. B IHCHbMEHHBIX BBIUMCIIEHUSX OHM MOTYT HpPOIyCKaTb OAWH W3



IIPOMEXYTOUHBIX I1aroB. [Ipu pabote ¢ YMCIOBBIMH BBIPAKEHUSMH, BEIYUCICHHUEM UX 3HAUYCHUS
MOTYT HE YIep>KUBaTh NMpaBWIbHBIA MOpsaoK aeictBuid. Ilpu ympoumienuu, nmpeodpazoBaHUU
BbIpakeHU yuammecs ¢ 3[IP He MOryr caMOCTOATENBHO TIPUHATH PEIIEHUE O
MOCJIEI0BATEIHHOCTH BBIMOJIHEHUS eUCTBUN. KOHKPETHOCTh MBIIIIEHUS! OCIIOKHSAET YCBOCHUS
HAaBbIKA pEUICHHWs] YPAaBHEHWH, HEPABEHCTB, CHCTEMbl YypaBHEHMH. MM MaomocTynHO
COBEPIIICHUE OOPATUMBIX OTEpaInii.

Huzkuii ypoBeHb pa3BUTHs JIOTMUECKHX OIEpaluii, HenoctaToyHas 00O0OIIEHHOCTh
MBIIUICHUS 3aTPYAHSIOT M3ydeHHe TeMbl «DyHKIUU»: NpU ONpelelIeHUH (PYHKIMOHAIBHON
3aBUCUMOCTH, TIPH ONHUCAHUM TpapUuecKoll CHUTyallud, HCIONIb3Ysl TE€OMETPUUYECKHH,
anredbpanveckuii, QpyHKIMOHAIBHBIN s3bIKKM. Hepenko ywamuecs He BUIAT Pa3HULIBI MEXIY
o0yacThio onpeseneHust GyHKIUHN U 00JIaCThIO 3HAUCHHH.

Pemenue 3aad conpspkeHO ¢ TPYIHOCTAMU OQOPMIIEHHS KpaTKOM 3amCH, NMPOBEICHUS
aHajM3a yCJOBHUS 3aJaud, BbIJENeHUs cyuiecTBeHHoro. OOyuatommecs ¢ 3IIP 3atpynnsiorcs
clenaTh yMO3aKJIO4YeHHE OT oOOLIero K YacTHOMY, HEpEIKO BBIOMPAIOT HepaluOHaIbHbBIE
CIOCOOBI PELICHHUs, HHOTJa OTPAHUYMBAIOTCS MAHUITYJISLUSAMH C YUCITAMHU.

[Tpu u3yueHum reomeTpuyeckoro marepuana odOydwarommecs ¢ 3IIP crankuBarorcs c
TPYAHOCTBIO JIeNaTh JIOTUYECKHE BBIBOJBI, CTPOMUTH IIOCJIEIOBATEIBHBIE PACCYXKACHHUS.
Henpounble 3HaHUS OCHOBHBIX TEOpPEM TIE€OMETPUM NPHUBOJUT K OMIMOKaM B pelIeHUH
reomeTpuueckux 3agad. OOyyaromuecss MOTyT MOJMEHUTh (HOPMYITy, HEIIPABUIBHO MPUMEHUTh
Teopemy. K cepbe3nbiM ommOkaM B peUIeHMHM 3aJady OpPUBOJSAT HEAOCTATOYHO pPAa3BUTHIE
IIPOCTPAHCTBEHHbIE IMIpEACTaBlICHUA. M CIOXKHO BBINOJIHUTH YEPTEK K YCIOBHIO, B
MUCbMEHHBIX padOTax OHU HE MOTYT MPUBECTU OOBSICHEHHE K UEPTEKY.

To4yHOCTP 3amOMHMHAHMA W BOCHPOM3BEACHUS Y4YEeOHOro Marepuana CHHXXEHBI 10
MpUYMHE c1a00CTH MHECTUYECKOM AESITeNbHOCTH, Cy)XeHHUsd oObema namsatu. OOydaromumcs ¢
3IIP TpebyeTcs Oobliie BpEMEHU Ha 3aKpeIyIeHHe MaTepuana, akTyaln3alus 3HaHUH| 10 orope
IIPU BOCIIPOU3BE/ICHUU.

Jns mpeojonieHUs TpPYAHOCTEH B HM3yd4eHHMM YydeOHoro mnpeamera «MaremaTuka»
HeoOxoauMa ajanTtanus o0beMa M XapakTepa ydeOHOro marepuasia K I103HaBaTelIbHBIM
BO3MOXHOCTsIM ywanuxcsi ¢ 3[1P. Cnenyer yueOHbIM Marepuan NpernojgHOCUTh HEOONbIIMMU
MOPUUSAMH, YCIOXKHSAS €ro MOCTENEeHHO, M3bICKMBATh CIOCOOBI aJanTallMd TPYIHBIX 3a/laHui,
HEKOTOpbIE TEMbI JaBaTb KakK O3HAKOMHUTENbHBIE; HCKIIOUYaThb OTIENIbHBIE TPYIHbBIE
JI0Ka3aTeNIbCTBA; TEOPETUUECKUI MaTepHual peKOMEHAYyeTCsl U3ydaTh B MpoIlecce MpaKkTHIeCKOn
JESATENIBHOCTH 10 PEIIECHUI0 3aaad. OpraHndeckoe €IWHCTBO NPAKTUYECKOM M yMCTBEHHOM
NeSITeIbHOCTH YYalllUXCsl Ha YpOKaX MaTeMaTHKU CHOCOOCTBYIOT NMPOYHOMY M CO3HATEIBLHOMY
YCBOCHHIO 0a3UCHBIX MaTEeMaTHUECKUX 3HaHUI U yMEHUI.

Lenu u 3a1aun u3yueHus yueOHoro npeaMera «MaremaTuka»
[TpuopureTHbIMH yenamu 00ydeHHs] MaTeMaTHKe B 5—9 kiaccax sIBISIFOTCS:

* (opMHUpOBaHHME LEHTPAIbHBIX MAaTEMaTHUYeCKUX TMOHATHH  (YMCIO, BEJIWYHHA,
reoMeTpuyeckas (Qurypa, IepeMeHHas, BEpPOATHOCTb, (YHKIHS), OOECIEUNBAIOIINX
PEEMCTBEHHOCTb M NEPCIEKTUBHOCTh MAaTeMaTUYeCcKOro oO0pa3oBaHusl 00yYaroImuXxcs ¢
3I1P;

* mojaBeneHue oOyuatomuxcs ¢ 3[IP Ha gocTymHOM Afsi HUX YpOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MaT€MaTHKU M OKPYXKAIOUIero MHUpa, MOHUMaHHE MaTeMaTWKH KaK 4acTu
o011el KyIbTypbl YeJIOBEYECTBA;

" pa3BUTHE HUHTEIIEKTYaldbHBIX M TBOpYECKHUX crnocobHocTelt oOywarommxcsi ¢ 3IIP,
NI03HABATEIbHOW AKTUBHOCTH, HCCIIEOBATENbCKUX YMEHUH, KPUTUYHOCTH MBIIUICHHUS,
MHTepeca K U3y4eHHIO MaTeMaTHKH;

* (opmupoBaHue (HYHKIMOHAIHLHON MaTeMaTu4eckoil TpaMOTHOCTH: YMEHHS paclio3HaBaTh
NPOSIBJICHUST MaTeMAaTUYECKUX TOHATHIH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEasbHBIX
KU3HEHHBIX CUTyallUsX W TPU M3YYEHUHM JAPYIMX Y4YeOHBIX IMPEIMETOB, MPOSBICHUS



3aBUCHUMOCTEH W 3aKOHOMEpPHOCTEH, (QopMymupoBaTh HMX Ha S3bIKE MAaTEMaTHKH H

CO3/1aBaTh MaTeMaTUYeCKHWe MOJENH, MPUMEHSITh OCBOCHHBIN MaTeMaTH4YeCKUi ammapar

JUISL PEIICHUS] TMPaKTUKO-OPUEHTHUPOBAHHBIX 3aj/lady, HMHTEPIPETUPOBATh W OIECHUBATH

MOJTyYEHHbIE PE3YNbTaThI.

JlocTikeHue THX 1ieJiei o0ecrieunBaeTcs peleHneM CIeAYIONX 3a0ay.

= dopmupoBath y oOydaronuxcs ¢ 3[1P HaBbIkM yueOHO-TTO3HABATEILHON NESITEIBHOCTH:
TUTAHUPOBAHKUE PA0OTHI, TIOUCK PAIIMOHANBHBIX MyTEW €€ BBIMOJIHEHUS, OCYIIeCTBICHUS
CaMOKOHTPOJIS;

" crmocoOCTBOBATh MHTEIUIEKTYa IbHOMY Pa3BUTHIO, (DOPMUPOBATH KauyeCTBA, HEOOXOIUMBIE
YeJIOBeKy JUISl TIOJIHOIIEHHOW JKM3HHM B COBPEMEHHOM OOIECTBE, CBOMCTBEHHBIE
MaTeMaTHYeCKOM  JIeATENbHOCTU: SICHOCTH M  TOYHOCTH  MBICTH, HHTYHIIHH,
IIPOCTPAHCTBEHHBIX MPEICTABICHHI, CIOCOOHOCTH K MPEOO0TICHHUIO TPYIHOCTENH;

* QopmupoBaTh KJIIOUEBHIC KOMIIETEHIIMM YyYalIUXCS B paMKaxX MpPeAMETHON obracTtu
«Maremarvka u H”HGOPMATUKAY;

" pa3BHUBATh MOHATUHHOE MBITIEHUs oOy4aroruxcs ¢ 3I1P;

" OCYHIECTBIISITh KOPPEKIMIO TMO3HABAaTEIbHBIX TiporieccoB oOydarommxcs ¢ 3[1P,
HEOOXOAMMBIX ISl OCBOSHUS IPOrPaMMHOTO MaTepuaa 1o ydeOHOMY TIPeaMeETy;

" [peaycMaTpuBaThb BO3MOXKHOCTh KOMIIEHCAIlMM OOpa30BaTENbHBIX Je(UIUTOB B
OCBOCHHMH TPEIIECTBYIOIIETO MPOTpaMMHOTO Marepuana y oOydatomuxcs c¢ 3[IP u
HEJIOCTAaTKOB B MX MaTeMaTHUYE€CKOM Pa3BUTHH,

" cdopMHUpOBaTh YCTOHYHUBBIA HHTEPEC YUAIIUXCS K IPEIMETY;

" BBISBJIATH U Pa3BUBATh MAaTEMATHYECKUE U TBOPUYECKUE CTTIOCOOHOCTH.

OcHOBHBIE TUHUM COJCpXKaHUS Kypca MareMaTwku B 5-9 xkimaccax: «Yuciaa u
BBIYUCIICHHSY, «Anredpa» («AnreOpandeckue BBIPAKCHHUSI», «YpaBHEHUS U HEPABEHCTBAY),
«Dynkuuny, «leomerpus» («l'eomerpudyeckue ¢GUTYpsl W UX CBOHCTBa», «M3mepeHue
TreOMETPUYECKUX BEIMUMH»), «BeposTHOCTh M cTaTuCTHKa». [laHHBIE JUMHUM pPa3BUBAOTCS
napajyieNbHO, KaX/J1asi B COOTBETCTBUU C COOCTBEHHOM JIOTHKOH, OTHAKO HE HE3aBUCHMO OJ[HA OT
JpyToil, a B TECHOM KOHTakTe M B3aumojeiicTBuu. Kpome 3TOro, ux oObEIUHSET JOTHYecKas
COCTaBIISIONIAs, TPAAUIIMOHHO MIPHCYIas MaTeMaTHKe U MPOHU3BIBAIOIIAS BCE MaTeMaTHUeCKHe
Kypchl M conepkaTtenbhble guHUH. CdopmynupoBanHoe B denepaqbHOM TOCYIapCTBEHHOM
o0pa3oBaTelbHOM  CTaHJIApTe€ OCHOBHOTO oOmero oOpa3oBaHHs TpeOOBaHHE «yMETh
ONEepUpOBaTh TOHATUSMHU: OIpEJeIeHUe, aKCHOMa, TeopeMa, JO0Ka3aTeJIbCTBO; YMEHHUE
pacrmo3HaBaTh WCTUHHBIE U JIOXKHBIC BBICKA3bIBAHUS, MPUBOJUTH MPUMEPHI U KOHTPIPHUMEPHI,
CTPOUTH BBICKA3bIBAaHUS W OTPHIIAHUS BBICKA3BIBAHHI» OTHOCHUTCS KO BCEM Kypcam, a
(dbopMupOBaHUE JIOTMYECKUX YMEHUW pachpenenseTcs Mo BCeM rojaM OOydeHHUs Ha YPOBHE
OCHOBHOTO 00IIIeT0 00pa30oBaHUSI.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJbTaTaM OCBOCHUS
[IpumepHoil paboueil mporpammbl, pachpeeN€HHbIM 10 rojaM 0O0ydeHHUs, CTPYKTYpPHpPOBAHO
TakuM 0Opa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIUIHAIBHBIM BOMpPOCaM oOO0ydaromuecs
oOpamairnch HEOTHOKPATHO, YTOOBI OBJAJCHHE MAaTEeMaTHUYCCKUMU TIOHATHSIMU W HaBBIKAMU
OCYHIIECTBIISJIOCh ~ TMOCTENOBAaTeIbHO M MOCTYMAaTeNbHO, C  COOJIONEHHWEM  MPUHIUIA
MIPEEeMCTBEHHOCTH, a HOBBIE 3HAaHUS BKIIOYAINCh B OOIIyI0 CHCTEMY MaTeMaTHYeCKHX
npenctaBienuid  obyuatontuxcs ¢ 3[IP, pacumpsas wu  yriyOmsist e€, oOpa3ys MpOYHbBIE
MHOXKECTBEHHbIe CBs3M. OOmme wnenu wusydeHus ydyeOHoro mnpeamera «MaremaTuka»
npezcTasieHsl B [IpuMepHoil paboueil mporpamMmme 0CHOBHOTO 00IIero 00pa30BaHuUsI.

OcobenHocty 0TOOpA U alanTaluy y4eOHOrO MaTepHaa 1o MaTeMaTuke

OO6yuenue yueOHOMY mpenMmeTy «MaremaThka» CTPOMTCS Ha CO3/1aHUU ONTHUMAJIbHBIX
YCIIOBUH JIJIsl yCBOEHHSI MTpOrpaMMHOro Marepuaia oOydaromumucs ¢ 3I1P. boibioe BHuManue
yaensercs orOopy ydeOHOro marepuaia B COOTBETCTBUU C MNPUHLHUIIOM JOCTYIHOCTU MpU
COXpPaHEHUHU O00IIero 06a30BOTO0 YpOBHs, KOTOPBIH JIOJDKEH MO COAEpKaHHIO U 00beMy OBITh



aJlanTUPOBaHHBIM Ui oOyuatomuxcs ¢ 3I1P B cooTBeTcTBUU ¢ MX 0cOOBIMU 00pa30BaTeIbHBIMU
notpedbHocTsamMu. Crnenyer o0eryuTh OBNAJeHHE MarepuainoM obOydaromumucs c¢  3I1P
MOCPEJICTBOM €ro JIeTAIBHOTO OOBSICHEHUS C CHCTEMAaTH4YEeCKHM IIOBTOPOM, MHOTOKPAaTHOU
TPEHUPOBKH B NPHMEHEHWH 3HAHWA, MCIOJB3Ysl MPHEMbI aKTyaln3aluu (BU3yajbHAas OIopa,
MaMSITKA).

[lpumepHass mporpamMmma MpeaycMaTpuBaeT BHECCHHWE HEKOTOPBHIX  M3MEHEHHUH:
yMEHbIlIEHHE 00beMa TEOPETHYECKUX CBEIEHUM, BBIHECEHHE OTAEIbHBIX TEM WM LENbIX
paszenoB B MaTepualbl IUisi 0030pHOTO, 03HAKOMUTEIILHOTO U3YUYCHHSI.

N3meHenus nporpamMmel B 7-9 kiaccax

T'eomempuas

Crnenyer OCHOBHOE€ BHUMAHHE YAEIUTh NPAKTUYECKON HAMPABICHHOCTH Kypca, UCKIOYUB
U YIOPOCTUB HauOOJIEe CIIOXKHBIM JUIsl BOCHPUSITUS TeopeTuueckuid matepuan. Ha ypokax
reOMeTpUU HeOOXOJIMMO MAaKCUMAJIbHO MCIOJIb30BaTh HATJSAHBIE CpelCTBAa 00ydeHus, OOJbIle
IIPOBOAMTH MPAKTUUYECKUX pabOT ¢ yyaluMucs, pemats 3agaud. CTpouTh pelieHne 3a1ad npu
MOCTOSTHHOM OOpAIIeHUU K HATJIAJHOCTU — PUCYHKAM H YepTexkam.

O3HakomMuTenbHO  JaTh  TeMbl:  «TeopemMbl M J0Ka3aTeNbCTBO.  AKCHOMBIY,
«Jloka3aTenbCcTBO OT MPOTHBHOrO», «CyIllecTBOBaHUE M €IUHCTBEHHOCTh MEPIICHIUKYJSIpa K
npsAMoi», «MeToJ reoMeTpudecKkux Mect», «Meroa yaBoeHUs Menuanb», « Teopema Paneca u
TeopeMa O MpPONOPUUOHANBHBIX OTpe3kax», «LleHTp Macc TpeyronbHuka», «3MeHeHue
TPUTOHOMETPUYECKUX (DYHKITHIA MPH BO3PACTAHUU yTiay, « DOPMyIIbI IS paJiyCOB BIMCAHHBIX
U ONHMCAaHHBIX OKPYKHOCTEH MpPaBUIbHBIX MHOIOYTOJBHUKOBY», «YPAaBHEHUE MPSIMOI»,
«/IBmxenue», «CBoiicTBa ABMKEHUA», «TeopeMa 0 MPOU3BEIECHUN OTPE3KOB XOp[, TEOPEMBI O
MIPOU3BEJICHNN OTPE3KOB CEKYILNX, TEOPEMA O KBaJpaTe KacaTeIbHO».

Crnenyer yMEHBIIMTH KOJUYECTBO YacoB Ha u3ydeHHe TeM: «CHMMETpUYHBIC (UTYpHI.
OcHOBHBIE CBOWCTBa OCEBOM cuMMmeTpum», «lleHTpanbHas cummerpus», «llapamnenbHbiil
nepeHocy, «IloBopor», «IIpeobpazoBanue nmomobus. [1ogo0re COOTBETCTBEHHBIX AJIEMEHTOBY,
«OCHOBHBIE 3aJja4l Ha IIOCTPOCHHE C IMOMOIIBI LHUPKYJIS U JIMHEUKW», «/lekapToBbl
KOOPJWHATHI Ha TUIOCKOCTHY, «Perienue TpeyronbHukoBy, «Ilomodue Gpurypy.

BricBoOoAMBIIIMECS YaChI HCTIONB30BATh HA PEIlIeHUE 3aa4 U IIOBTOPEHUE.

Buabt  ngesteabHocTH  o0yuaromuxca ¢ 3P, oOycioBjieHHbIe 0COOBIMU
o0pa3oBaTe/IbHBIMM TOTPEOHOCTAMH H o0ecrevynBalOlMe OCMBICJICHHOE OCBOEHHeE
cojepkaHuM o0pa3zoBaHus Mo npeamery «MareMmaTHuKa

Conepxanne BUAOB JesTeabHOCTH oOywaromuxcs ¢ 3[IP ompenensercss ux ocoObMu
oOpazoBarenbHBIMU TTOTpeOHOCTAMU. [ToMmuMo mmpoko ucnonb3dyemsix B OOIT OO0 obmux st
BCEX OOYYArOMIMXCSl BUIOB ACSITEIBHOCTH CIICIYET YCUIUTHh BHUJIBI JIEATCIEHOCTH CIICIUMUIHBIE
JUIs JAHHOW KaTeropuu JeTed, oOecneuuBarollne OCMBICICHHOE OCBOCHHE COJIep:KaHus
o0pa3oBaHMsI 110 TPEMETY: YCHIICHUE MPEAMETHO-TIPAKTUICCKON JISATEIIBHOCTH ¢ aKTUBH3AIHCH
CEHCOPHBIX CHCTEM; 4YepelOBaHHE BHUAOB JEATEIbHOCTH, 3aJIEUCTBYIOIIMX pa3IHYHbIC
CEHCOPHBIE CUCTEMBbI; OCBOCHUE MaTepHalia C ONMOPOM Ha aJITOPUTM; «IIOIIATOBOCThY B U3YUEHUU
MaTepuaia; UCIOJIb30BaHHUE JOMOJHUTEIBHON BU3YaIbHON OMOpPHI (CXeMbI, 1a0JI0HbI, ONIOPHBIE
TaOIUIIBI); PEUEBOM OTUET O MPOLIECCE U Pe3yJIbTaTe JACSITEIbHOCTH; BBITIOJHEHUE CIEIUATbHBIX
3ajaHuil, 00ecTeYNBAIONINX KOPPEKIHUIO PETYNALNN y4eOHO-TI03HABATEIbHOW JESTeNbHOCTH U
KOHTPOJIb COOCTBEHHOTO Pe3yJIbTaTa.

Temarndeckasi U TepMUHOJIOTHYECKas Jiekcuka cooTBeTcTByeT OOIT OOO0.

Jns obyuaronuxcsi ¢ 3[1P cymecTBeHHBIM SBISIFOTCS MPUEMBI pabOThI € JIEKCHUECKUM
MatepuaigoM Mo mnpeamery. IlpoBoautcs crenuanbHas paboTa MO BBEIEGHUIO B aKTHBHBIN
CJIOBaph OOYYaIOIUXCS COOTBETCTBYIOMICH TEpMUHOJIOTHH. V3yuaemble TEPMHUHBI BBOJSTCS Ha



HOHHCGHCOPHOﬁ OCHOBC, o0s13aTenbHa BU3yaJIbHAsA TIOAACPIKKA, aAJIT'OPHUTMEL pa6OTLI C
OMpPEACIICHUCM, OIMMOPHBIC CXEMBI IJId aKTyaJIn3allui TCPMHUHOJIOTUH.

PABOYAS [TIPOTPAMMA
YYEBHOI'O KYPCA «'EOMETPU». 7-9 KIIACCBI

e u3yyenust yueOHOro Kypca

OO6umme nenu uzydeHus: yuebHoro kypca «l'eomerpus» npencrasiensl B [IOOIT OOO.
OHM 3aKIIIOYAlOTCSs, MPEXKIEe BCEro B TOM, YTO HA YPOKAaX I'€OMETPUU OOYYaroIIMMCS YUUTCS
IIPOBOAMTH JTOKA3aTENIbHBIE PACCY)KIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUs, J0Ka3bIBaTh
UCTUHHbBIE YTBEP)KICHUSI U CTPOUTH KOHTPHPUMEPHI K JIOKHBIM, HMPOBOJUTH PACCYKIACHUS «OT
IPOTUBHOTO», OTIMYATh CBOWCTBA OT MPU3HAKOB, (POPMYIUPOBATh OOpaTHbIE yTBEpXkaAeHUs. B
O0Oy4YeHUU YMEHHIO pacCyXk/JaTb COCTOUT Ba)KHOE BOCIMTATEIbHOE 3HAUEHUE H3YUYCHHUS
TeOMETPUH, IPUCYILIEE UMEHHO OTEUECTBEHHOW MaTEMaTUYECKOH IIKOJIE.

Bropoii nenbio n3ydeHust TeoMeTpuu ABIISETCS UCIOJb30BaHUE €€ KaK MHCTPyMEHTa Ipu
pELIEHNN KaK MaTeMAaTU4YECKMX, TaK M IPAKTUYECKHUX 3a/]ad, BCTPEYAIOLIMXCS B PEAJbHOU
KHU3HU. DTOMY COOTBETCTBYET BTOpAsi, BBIYHUCIUTEIbHAS JIMHUSA B HU3YYEHUU TE€OMETPUU B
mKoJje. [l 3Toro y4urento peKkoMeHAyeTcs Noa0upaTh 3afaul MPaKTUYECKOro XapakTepa Juis
paccMaTpuBaeMbIX TEM, YUYUThb OOYYarOIIMXCS CTPOUTh MaT€MaTU4YEeCKHE MOJEIH peasbHBIX
KU3HEHHBIX CHUTyalul, IPOBOJWUTH BBIYHUCICHHWS M OLIEHUBATh AJCKBATHOCTH IIOJIy4YEHHOIO
pesynbrata. KpaiiHe BaKHO MOAYEPKUBATH CBA3M TIE€OMETPUH C JIPYTUMHU IMpPEAMETaMHU,
MOTUBUPOBATb  MCIIOJB30BaTh  ONPEACICHHUS  TICOMETPUYECKUX GUryp U IOHATHIA,
JI€MOHCTPUPOBATh PUMEHEHHE MOTYYEHHBIX YMEHUI B PU3UKE U TEXHUKE. DTU CBSI3U Hauboliee
SApKO BUJHBI B TeMax «Bektopbl», « TpuroHomeTpuyeckue cooTHOEHUA», « MeTo KoopauHaT»
u «Teopema [udaropa.

MecTo y4eOHOro Kypca B y4eOHOM MJIaHe

CornacHo ydeOHOMYy miaHy B 7-9 kiaccax usydaercs ydeOHBIH Kypc «leomerpusi»,
KOTOPBIA BKJIFOYAET CIIEAYIONIUE OCHOBHBIC pa3ieibl cojepkanus: «I eoMeTpruueckue GUrypsl u
WX CBOHCTBa», «/3MepeHrne reoMeTpUYecCKUX BETMYHHY», a Takke «JlekapToBbl KOOpAMHATHI Ha
TUIOCKOCTHY, «BekTopb», «/IBmkenus miockoctu» u «IIpeodpazoBanust mogo0ws».

Y4eOHbIi MaH npeaycMaTpyuBaeT U3ydeHHUE TeOMETPUU Ha 0a30BOM YPOBHE, HCXOJIS U3
He MeHee 68 y4eOHBIX 4acoB B y4eOHOM Trojy, BCETO 3a Tpu roga odydeHusi — He menee 204
4acoB.

COJAEPKAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHMUS)

7 KJIACC

Hauanpueie nmonstus reomerpuu. Touka, mpsmasi, OTpe3oK, Jyd. Yrod. Buuel yrios.
Beprukanbaple uM  cMexHbIE yrubl.  buccektpuca  yria.  JlomaHas, MHOIOYTOJIbHUK.
[TapamiensHOCTh ¥ NEPIEHAUKYIIPHOCTD IPSIMBIX.

Cummempuunvie ueypsl. Ocrosuvie ceolicmeéa ocesou cummempuu'. TIpumepsl
CUMMETPHUU B OKPY’KAIOIIEM MUDE.

OcHogHble NOCMPOeHUs C NOMOWBIO YUPKYIA U TUHEUKU.

Tpeyronsuuk. BeicoTa, Menumana, OuccekTpuca, UX CBOWCTBa. PaBHOOEIpEeHHBIH U
PAaBHOCTOPOHHUI TPEYroJIbHUKU. HepaBeHCTBO TpeyrojbHUKA.

CpoiicTBa W TMpHU3HAKHM paBHOOEIPEHHOrO TpeyrojipHUKa. [Ipu3Haku paBeHCTBa

' 351ech M anee KypcMBOM O603HAUEHBI TEMBI, M3yYeHHE KOTOPBIX MPOBOMUTCS B 03HAKOMHUTEILHOM TUIAHE.
[enmaror camMocTOSTENIFHO ONpeesieT 00beM H3y4aeMOro MaTepHara.



TPEYTOJIbHUKOB.

CBoiicTBa ¥ IPU3HAKKU NapaJUIeNbHBIX OpsiMbIX. CyMMa yIJIOB TpeyrosiibHUKA. BHemHue
YTIIbI TPEYTOJIbHUKA.

[IpssMoyronbHbId TpeyroapHUK. CBOMCTBO MeEIUaHbl IPSIMOYTOJIBHOIO TPEYTrOJIbHHKA,
MPOBEACHHOW K TIunoreHyse. IIpu3Haku paBeHCTBa INPAMOYIOJBHBIX TPEYTOJIbHUKOB.
[IpssMOYyTONBHBIN TPEYTONBHUK € YoM B 30°.

HepaBencrBa B TI€OMETpPHUH: Hepa6eHCmME0 mpey2onibHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOH, TeopeMa O OoJiblIeM yrie U OoJblIel CTOpOHE TpeyrojbpHHKa. llepneHaukyisp u
HAaKJIOHHASI.

I'eomempuueckoe mecmo mouex. BUCCEKTpHCa yriaa W CEPEIMHHBIM NEPICHAUKYISP K
OTpe3Ky KaK NreOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTb M KpyTI, XOpAa M JuaMeTp, HUX CBOMCTBa. B3ammHOe pacnosioxeHue
OKpY>XHOCTH M mpsimMol. KacaTtenbHas n cekymas K OKpyX’HOcTU. OKpyKHOCTb, BIIMCAaHHAs B
yroJj. BrincanHas u onmcaHHas OKpY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yereipéxyronbauku. [lapamnenorpamMm, €ro npusHaku M CBOMCTBA. YacTHbIE ciiydau
napajuiesIorpaMMoB (TIPSAMOYTOJIBHUK, POMO, KBaJparT), UX NpHU3HAKU U cBoWcTBa. Tpamenus,
paBHOOOKas Tpanenus, e€ cBoiicTBa U npu3Haku. [IpsMoyrosibHas Tpanenus.

Memoo yosoenus meouanwl. Llenmpanvras cummempusi.

Teopema Paneca u meopema o0 nNponopyuoHarbHulx ompeskax. CpenHue JNHUU
TpeyrojbHUKa U Tpaneuuu. Llenmp macc mpey20nvHuKa.

Ilooobue mpeyzonvruxos, koaghguyuenm nooodus. Ilpusnaxku nooodous mpeyeoibHUKoS.
[IpumeneHre noo0us MpH pelIeHnH MPAKTUYECKUX 3aay.

CpolicTBa momazei reomerpudeckux uryp. @opMynbl Il TUIOMIAANA TPEYTOJIbHUKA,
napajuiesorpamma, pomoa u Tpanenun. OTHOIIEHUE TUTOMAACH 0I00HBIX GUTYp.

Brruncnenue miomiaieil TpeyroJibHUKOB 1 MHOTOYTOJILHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa mpu permeHuH NpPaKTHYECKUX
3a1ad.

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yrjia HpsSMOYTOJILHOTO TpeyroibHukKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXIeCTBO. Tpuronomerpuueckue GpyHkiuu yriaos B 30°, 45° u 60°.

BrnrcanHble W IIEHTPAJIbHBIE YIUIBI, YTOJ MEXAY KacaTeIbHOM M XOpJAOW. YTIIBI MEXIy
XOpJaMu M CEeKyIIMMH. BrnucaHHble ¢ ONUCaHHbIE YETHIPEXYTOJIbHUKH. B3aumuoe
pacroyioxeHue AByX OKpykHocTed. Kacanme oxpyxHocteit. OOmue KacaTelbHBIE K JIBYM
OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreHc yrioB oT 0° go 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOXAeCcTBO. POPMYIIbI IPUBEICHHS.

Pemrenne TtpeyronpHukoB. Teopema KOCHHYCOB U TeopeMa CHHYCOB. Pemrenue
MPAaKTUYECKUX 3a/1a4 C UCITIOJIb30BAHUEM TEOPEMbI KOCHHYCOB U TEOPEMBI CHHYCOB.

IIpeobpazosanue nodobus. Ilooodbue coomeemcmeeHHbIX 21EMEHMOS.

Teopema o npouszgedenuu OmMpe3Ko8 Xopo, Mmeopemvl O NPOU3BEOCHUU OMPE3KO8
CeKywux, meopema o Keaopame KacameibHOU.

Bekrop, anuHa (MOIyJb) BEKTOpa, COHANpaBICHHBIE BEKTOPBI, MPOTUBOMOIOKHO
HampaBJICHHBIE BEKTOPBI, KOJUTMHEAPHOCTH BEKTOPOB, PABEHCTBO BEKTOPOB, OIEPAlMU HAJ
BeKTOpamH. Pa3nokeHue BeKTOpa 1o JBYM HEKOJUIMHEapHBIM BekTopaM. KoopauHaThl BEKTOpA.
CkansipHOE IPOM3BEICHUE BEKTOPOB, MPUMEHEHHE IS HAXOXKICHHUS JJTUH U YTIIOB.

JlekapToBbl KOOpAMHATBl Ha IUIOCKOCTU. YpasHuenuss npsamou WU OKPYKHOCTH B
KOOpJIMHATAX, IIEPEeceUCHUE OKPYKHOCTEH U MPSAMBIX. MeTO1 KOOPAWHAT U €T0 MIPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJMBHHUKH. JlMMHA OKpyXHOCTU. ['pajycHas M paauaHHas Mmepa



yTiia, BBIYUCIEHUE JUIMH IyT OKpy>kHOcTel. [1nomanes kpyra, cektopa, CerMeHra.
Jeuoicenuss  naockocmu U eHympeHHue — cummempuu  Queyp  (InemeHmapHvie
npeocmaenenus). Ilapannenvnviii nepernoc. [losopom.

KoHTpo/ibHO-U3MepHuTe/IbHbIe MaTePHAJIbI

[IpoBeneHne OIEHKH IOOCTHKEHHM IUIaHUPYEMBIX pe3yJbTaTOB OCBOEHHUS Y4eOHOTO
npeaMera MpoBOAUTCS B (opMe TEKYLIero M pyOeKHOTro KOHTPOJIS B BHUJE: KOHTPOJBHBIC
paboThl, caMOCTOSITENIbHbIE DPA0OTHI, 3a4eThl, MaTeMaTUYeCKHUE JUKTAHTBI, MPAKTHUECKHE
paboThl, MUCHMEHHBINA OTBET MO MHIUBUIYabHBIM KapTOUKaM-3aaHUsAM, TECTUPOBAHUE.

Hna oOyuaromuxcest ¢ 3I[IP Bo3MoxHO u3MeHeHHE (GOPMYJIUPOBKH 3alaHUNl  Ha
«TIOIIATOBYIO»,  aJanTalMio IpeiaraeMoro oOydaromeMycss TecTOBOro  (KOHTPOJIbHO-
OLIGHOYHOT'0) MaTepHalia: HCIOJIb30BAHWE YCTHBIX M MHCbMEHHBIX WHCTPYKLWH, YNpOIEHUE
JUTMHHBIX CJIOKHBIX (POPMYJIHMPOBOK MHCTPYKIHUH, pelieHne ¢ OMOpoil Ha anroput™, obpasell,
HCIOJIb30BaHUE CIPAaBOYHON MHGPOpPMAIUH.

IIVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEJMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATDI:

MOTHBAIlUA K OOY4YeHHIO MaTeMaTHKE W IeJICHANpaBICHHONW IO3HABAaTEIbHON
NeSITETHFHOCTH,

MOBBIIICHUE YPOBHS CBOEM KOMIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO JeATEIbHOCTD,
TPEOYIONIYI0O MAaTEMAaTHYECKUX 3HAHUW, B TOM YHCIIC YMEHUE YUUTHCS Y APYTHX JIIOJICH;

CIIOCOOHOCTh OCO3HAaBaTh CTPECCOBYIO CHUTYyalllio, OBITh TOTOBBIM JCHCTBOBAaTH B
OTCYTCTBHE TapaHTHH ycCIiexa;

criocobHocTh oOyuatomuxcst ¢ 3[IP k oco3HaHWIO CBOUX ACPHUIMTOB U TPOSBICHUE
CTPEMJICHHUS K UX MPEOI0JICHUIO;

CIOCOOHOCTH K CAMOPa3BUTHIO, YMEHHE CTaBUTh JIOCTHKUMBIE 11ETIH;

yMEHHE pa3iuyaTh y4eOHBICE CHTyallud, B KOTOPBIX MOXHO JICCTBOBAaTh
CaMOCTOSITENTFHO, ¥ CUTYallUH, TJe CJIEIyeT BOCIOJIb30BATHCS CIIPABOYHOM WH(pOpMaIMed Hiu
JIPYTUMHU BCTIOMOTATEILHBIMU CPEACTBAMU;

CIIOCOOHOCTh TIEPEHOCUTHh TOMy4YeHHBbIE B XOA€ OOydYeHHUS 3HAaHUS B aKTyalbHYIO
cuTyanuio (Ipu perieHu  XKUTEHCKUX 3a1ad, TPEOYIOIIMX MaTeMaTHUECKIX 3HAHUH);

CIIOCOOHOCTh ~ OPMEHTHUPOBAaThCS B  TpeOOBaHMSAX W MpaBWIAX  MPOBEICHUS
MPOMEKYTOYHOM U UTOTOBOM aTTECTAllUU;

OBJIaJIcHIE OCHOBaMH (PTHAHCOBOW IPaMOTHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

Ognaodenue ynugepcanbHblMu yueOHbIMU NOZHAGAMETbHHIMU OCHUCMEUAMU.:

YCTaHABIMBAaTh NPUUYMHHO-CIIEICTBEHHBIE CBA3M B XOJE€ YCBOCHHMS MAaTEMaTH4YECKOIO
MaTepHaia;

BBISIBIISATH 1€(UIUT JAHHBIX, HEOOXOAUMBIX JIJIsl pEIICHHsI TIOCTABICHHOM 3a1auu;

C TMOMOIIBIO YUUTENsI BBIOMPATh CIOoco0 peleHusl MaTeMaTH4ecKol 3ajauu (CpaBHUBATh
BO3MOYKHBIE BapUAHThI PEIICHUS);

IPUMEHATh U MPeoOpa3oBbIBATh 3HAKU U CHMBOJIBI B XOJ€ PEIICHUS MaTeMaTHYECKHUX
3ajad4;

YCTaHABIMBATh HCKOMOE U JaHHOE NP PEeLUICHHUH MaTeMaTH4YeCKON 3a/1auH;

NOHMMAaTh W  HUHTEPHIPETHPOBAaTh HMH(POPMALMIO pPA3TUYHBIX BHIOB M (opMm
MIpe/ICTaBICHHUS;

WITIOCTPUPOBATD pellIaeMble 33a/1auu TpapUUECKUMH CXeMaMHu;

3¢ (eKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATh HHPOPMALIHIO.



NOHMMAaTh ¥ HUCHOJb30BAaTh MaTEeMAaTUYECKHE CpEACTBAa HArMSAHOCTH (rpaduky,
JyarpamMmbl, TaOJIHIIbI, CXEMBI U Jp.) 7S WTIOCTPALUU, HHTEPIPETAUHU, apTyMEHTAI|H.

Oénaodenue ynugepcanbHvimu Y4eOHbIMU KOMMYHUKAMUGHBIMU 0eUCMEUAMU:

OpPraHM30BbIBATh y4eOHOE COTPYIHUYECTBO U COBMECTHYIO AESTEIBbHOCTh C YUHUTENIEM U
CBEPCTHHUKAMH B IIPOLIECCE PELIEHUS 3a7ay;

B3aMMOJIEMCTBOBATh U HAXOUTh OOIIME CIIOCOOBI pabOThI; paboTaTh B IpyMIe: HAXOIUTh
obliee pemieHHWe W paspeuiarb KOH(IUKTHI Ha OCHOBE COIJIACOBAHWS TMO3MIUN W ydéra
MHTEPECOB; CIyIIaTh NapTHEPA; GOPMYIUPOBATH, APTYMEHTUPOBATH U OTCTAaUBaTh CBOE MHEHHUE;

IPOTHO3MPOBATh BO3HUKHOBEHHE KOH(IMKTOB INPH HAJUYUU PAa3HBIX TOYEK 3PEHUS U
pazpemaTh KOHGIMKTBI HA OCHOBE Y4E€Ta HHTEPECOB U MO3HUIIUN BCEX YYACTHHUKOB;

apryMEeHTHPOBATh CBOI IO3MLIMIO U KOOPAMHHUPOBATH €€ C IMO3ULUSAMHU NapTHEPOB B
COTPYJIHHYECTBE MPH BHIPAOOTKE OOIIEro PelIeHUs] B COBMECTHOM 1€ATEIbHOCTH;

BBIMOJIHATH CBOKO  4acTh  pabOThl, JOCTHraThb KaueCTBEHHOTO pe3ylibTaTa U
KOOPJMHHUPOBATh CBOU JCHCTBUSI C JPYTMMHU YWIEHAMU KOMaH/Ibl;

OLIEHUBATh KAYeCTBO CBOETO BKJIaa B OOLIHMIA IPOAYKT.

Osnaodenue ynueepcanbHvlmu yUeOHBIMU PEZYIAMUESHBIMU OCUICHIEUAMU:

CTaBUTh IIEJHM, BBIOMpAaTh W CO3AaBAaTh AJNTOPUTMBI JUISL pEUIeHUs Y4eOHBIX
MaTeMaTHYeCKuX Mpodiem;

IUIAHUPOBAaTh M OCYLIECTBIIATH JIE€ATENbHOCTb, HAIIPABJICHHYI0 Ha peELICHHE 3a7ad
HCCIIEI0BATEIBCKOTO XapaKkTepa.

dopmynupoBaTh M yIAepXkHBaTh  y4eOHYI0  3ajady, COCTaBIATh IUIAH |
IIOCJIEIOBATEILHOCTE ACUCTBHT;

OCYILECTBIISATH KOHTPOJIb IO 00pa3ily ¥ BHOCUTh HEOOXOIUMbIE KOPPEKTUBBI,

KOHTPOJIUPOBATH MPOLIECC U Pe3yIbTaT yueOHOW MaTeMaTHUeCKOMN AesTeIbHOCTH;

a/IeKBaTHO OIICHMBATh MPABMWIBHOCTb WJIM OIIMOOYHOCTH BBHIMIOJIHEHUS yueOHOW 3ajauu,
e€ 00BbEKTUBHYIO TPYJIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIlIeHuUs;

clIM4ath CcHnoco0 JEWCTBUS M €ro pe3yjabTaT C 3aJaHHBIM STAJOHOM C LEJNbIO
oOHapyKeHHsI OTKJIOHEHUHN U OTJIMYUI OT 3TaJIOHA.

peABUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH pEIIeHUH YUeOHOH 3a/1auH;

NOHUMATh TPUYMHBI, IO KOTOPHIM HE ObUI JOCTUTHYT TpeOyeMblil pe3yibTar
JesTeIbHOCTH, ONPEeIIATh MO3UTHUBHBIE U3MEHEHUS M HalpaBJIeHUs, TpeOylolue AaabHenIen
paboTHI;

peryaupoBaTh coco0 BeIpasKEHUs SMOLIUH.

MNPEJIMETHBIE PE3YJIbTATHBI

PesynmpTatel ocBoeHuWss ydeOHOoro mpeamera «Maremartuka (BKIO4as —anreOpy,
TE€OMETPUI0, BEPOATHOCTb W  CTAaTUCTHKY)», paclpeielieHHble IO TojAaM OOyuYeHwus,
bopMynupylOTCSd 10 NPUHIUIY [J00aBICHHUS HOBBIX pPE3yJIbTaTOB OT ToAa K IOy, YXKe
HA3BaHHbIE B MPEABLAYIINX TOJaX TMO3WIUU, KaK MPaBHIIO, JOCIOBHO HE TOBTOPSIIOTCS, HO
VUHUTHIBAIOTCS  (Pe3yJbTaThl OYEPEAHOTO ToJia [0 YMOJYAHUIO BKIIOYAIOT Pe3yJbTaThl
MPEIbIIYIINX JIET).

IJIAHUPYEMBIE IPEJMETHBIE PE3YJIbTATBI OCBOEHUS PABOYEN

MMPOI'PAMMBI KYPCA «'EOMETPHUS» (ITIO 'OJAM OBYYEHUS)

OcBoenue ydeOHOTO Kypca «I'eomMeTpusi» Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
JOJHKHO 00€CTIeurBaTh JOCTHIKEHHE CIEAYIONINX MPEIMETHBIX 00pa30BaTeIbHBIX Pe3yIbTaTOB:

7 KJIACC

Pacno3HaBaTh H3yueHHBIE TE€OMETpUYECKHE (UTYpPBI, ONpPENENSITh HUX B3aUMHOE
pacroyio’)keHre, H300pakaTb TI'eOMETPHUECKUE (UTYpBI; BBIIOIHATH YEPTEKH IO YCIOBUIO
3amaun. M3MepsATe nuHEHHBIE W YIVIOBBIE BEIMYMHBI. Pemare 3ajauv HA BBIYMCIICHUE JUIMH
OTPE3KOB U BEJIUYMH YIJIOB.



Jenatb rpyOyI0 OLIEHKY JHMHEHHBIX U YIJIOBBIX BEJIMYMH MPEJAMETOB B pealibHOW >KM3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. PaznnuaTe pasmepbl 3TUX 0OBEKTOB IO MOPSIIKY BETHUNHBL.

CTpouTth 4epTekKu K T€OMETPUYECKHM 3ajadyaM (C UCIOJIb30BAaHUEM CMBICIOBOM OMOPBHI:
HABOJISIIME BOMPOCH! /WK alropuT™Ma y4eOHbIX NeHCTBHI).

[lonb30BaTbcd NpU3HAKAMHM PABEHCTBA TPEYTOJIBHUKOB, MCIIOJIB30BATh IPU3HAKU H
CBOICTBa paBHOOEAPEHHBIX TPEYTOJILHUKOB MPHU PELUICHUH 3a/1a4.

[IpoBoauTH 10Ka3aTENbCTBA HECTIOKHBIX TEOMETPUYECKUX TEOPEM.

[Tonb30BaThCs TMpU3HAKAMH PABEHCTBA MPSIMOYTOJNBHBIX TpPEYTOJbHUKOB, CBOMCTBOM
MEIMaHbl, NPOBEAEHHOM K THUIIOTEHY3€ IPSMOYIOJBHOTO TpPEYTrOJIbHUKA, B PEIIEHUU
reOMEeTPUYECKUX 3a/ay (C HCIOJIb30BAHMEM 3pUTENIbHOM HarisgHOCTH W/WiKM BepOanbHOU
OTIOpBI).

OnpenensaTh MapaielbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cexymas. OnpenensaTh NapaieIbHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IPSIMOM 10 TOYEK JIPYTrOM IPSIMOM.

Pemats 3a1aun Ha KiieT4aroit Oymare.

[IpoBOANTH BBIUMCIEHHUS M HAXOAWTh YHUCIOBbIE M OyKBEHHbIE 3HAYEHHUsS YTJIOB B
FEOMETPUYECKUX  3aJjayaXx C  HCIOJIb30BAHUEM CYMMBl YIVIOB  TPEYIOJbHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpPH IEPECEUCHUU JABYX NapauieIbHBIX
IPSIMBIX CeKyLIeH. PemaTe mpakTuyeckue 3aaun Ha HaX0KJIEHUE YIJIOB.

HmeTh npecTaBiieHue O MOHITHE FTEOMETPUUECKOTO MECTa TOUEK.

@opMyIMpPOBaTh ONPEEIECHNS OKPY>KHOCTH M KpYyra, XOpAbl U JUaMeTpa OKPYKHOCTH,
MIOJI30BAThCSA UX CBOMCTBAMH. ¥ METh IIPUMEHATH 3TH CBOMCTBA IPU PEIICHUH 334a4.

OpueHTHpOBaTbCA B MOHATHUAX: ONHUCAHHAS OKOJIO TPEYrOJIbHUKA OKPY)KHOCTb, LIEHTP
OMUCaHHOM OKpyx)HOcTU. OnepupoBaTh Ha 6a30BOM ypOBHE (aKTaMH O TOM, YTO OMCCEKTPHUCHI
YIJI0OB TPEYTOJBbHUKA [IEPECEKAOTCS B OJTHOM TOUKE, U O TOM, YTO CEPEANHHbIE NIEPIIEHANKYJIISPBI
K CTOPOHAM TPEYTrOJbHUKA MEPECEKAIOTCS B OJJHON TOUKE.

OpueHTHpOBaTECS B TMOHATHSAX M OINEpUpOBaTh Ha 0a30BOM YpOBHE: KacaTeldbHas K
OKPY’KHOCTH, TeOpeMa O MEepHEeHAUKYIIIPHOCTH KacaTelbHON U pajuyca, MPOBEIEHHOTO K TOUKE
KacaHusl.

HmeTh mpencTaBieHne O MPOCTEHIINX TeOMETPUUYECKUX HEPAaBEHCTB, UX MPAKTHUYECKOM
CMBICIIE.

[TpoBOANTH OCHOBHBIE T€OMETPUUECKHE MTOCTPOCHHSI C TOMOIIBIO HUPKYJIS U JIMHEHKH.

8 KJIACC

Pacnio3HaBaTh OCHOBHBIE BH[IbI UYETHIPEXYTOJIBHUKOB, MX DJIEMEHTHI, MOJIb30BaThCA HMX
CBOWCTBaMH TIPH PEUICHUN TEOMETPHUYECKHX 3a7ad.

OpueHTHPOBaThCS B TOHATHM — TOYKM MEPEceueHUs] MeIUaH TPeyrojibHUKa (LIeHTpa
Macc) B peIIeHUH 3a/au.

Brnaners noHsTHEM CpefHEHN JMHUU TPEYToJbHUKA U Tpaneluy, MPUMEHSITh UX CBOICTBa
NIPY PEIICHUH MPOCTEHIITNX TeOMETPHUUECKUX 3a1ad. MiMeTh mpencTaBinenne o teopeme dDaeca u
TEeOpeMe O MPOMOPLUUOHAIBHBIX OTPE3KaX, MPUMEHATh MX JJIs PelIeHUs] MPAaKTHUeCKUX 3amay (c
OTIOPOil Ha 3PUTETBHYIO HAIJIITHOCTH).

[IpumensTh  OpU3HAKM  MOAOOMS  TPEYTOJIBHUKOB B  PELICHUHM  HECIOXKHBIX
TEOMETPHUECKUX 3a/1ad.

ITonp3oBatbes Teopemoil Iludaropa ans pemeHuss TeoOMETPUYECKHX M MPaKTHYECKHX
3ajad.

Bnaners MOHATHSAMHM CHHYyCa, KOCHHyCa M TaHI€HCAa OCTPOro YIJia MPsIMOYTOJIHHOTO
TpeyroipHuKa. [lomp30BaThcss ITUMHU TOHSTHUSMHU JUIS PEHICHUS TPAKTHUYECKUX 3amad (Mpu
HEOOXOIMMOCTH C OTOPOil Ha aITOPUTM MPaBUIIA).

Beraucnsate  (pa3nuuHbIME  crioco0aMu) (C OMOpPOM HA CHPABOYHYIO HH(POPMAIIHIO)
IUIOINAAb TPEYTrOoJIbHUKA W IUIOLIAJM MHOTOYTOJBHBIX (UTyp (MOJIB3YSCh, I/Ie HEOOXOIUMO,



KaJIbKYJISITOPOM). [IpuMeHATh MOTyUYEHHBIE YMEHUS B IPAKTUYECKHUX 331a4ax.

Bnagerp NOHATHAMM BIHCAHHOTO U IIEHTPAIBHOIO YIJIA, HCMOJb30BaThb TEOPEMBI O
BITMCAHHBIX YTJIaxX, yIiax MEXIy XOpJAamH (CEKYLIMMM) U YIJie MEeXIy KacaTeIbHOH U XOpAoi
MIPU PEIICHUU MPOCTEHIINX T€OMETPHUUECKHX 3a/1ay.

Bragers NMOHATHEM ONMCAHHOTO YETHIPEXYTOJBHUKA, IPUMEHITh CBOMCTBA OMUCAHHOIO
YeThIPEXYTOJIbHUKA NP PEIICHUH MPOCTEHIINX 3a1a4.

[IpumeHsTh MONMy4YEHHBIE 3HAHUS HA MPAKTUKE — CTPOMTh MATEMaTUYECKHE MOJEIH IS
3aJ1a4 peajbHON JKU3HU M POBOJUTH COOTBETCTBYIOLINE BBIUHUCICHUS C IPUMEHEHNEM MOA00MS
U TPUTOHOMETPHH (I0JB3YACh, TJIe HEOOX0AUMO, KaJIbKYIATOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKHE (YHKIMH OCTPBIX YIJIOB, HAXOAMTh C HMX IOMOIIBIO
pa3iaMyYHbIE  DJIEMEHTHl  NPSAMOYTOJBHOTO  TPEYrojbHHKA  («PEUIEHHE  MPSAMOYTOJBHBIX
TPEeYroJbHUKOBY). HaxoauTh (C MOMOIIBI0 KaNbKyJsTOpAa) JAJUHBI U YIJIbI 7S HETaOIMYHBIX
3HAYCHUH.

[Tonb30Batbess  ¢GopMyslaMd  TPUBEAEHHUS M OCHOBHBIM  TPUTOHOMETPUYECKUM
TOKIECTBOM JIJIsl HaXOXKICHUS COOTHOIICHUH MEXJy TPUTOHOMETPHUECKUMH BEIMYMHAMHU (C
OTIOPO Ha CTIPABOYHYIO HH(OPMAITHIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JUIsl HAXOXACHUS PA3IMUHBIX 2JIEMEHTOB
TpPEeyrojbHUKa («pEUIeHHE TPEyTrOJbHUKOB»), MPUMEHATh HMX MpPU PEIICHUH MNPOCTEUIINX
reOMETPUUYECKUX 3a4a4.

Bnagerp noHsTHAMHM TpeoOpa3oBaHHs MOJNOOWSA, COOTBETCTBEHHBIX 3JIEMEHTOB
nogo0HbIX  (uryp. Ilonp3oBaTbesi cBONHCTBaAaMM MOJOOMS TNPOU3BONBHBIX (QUTYp, YMETb
BBIUUCIIATH JJIUHBI U HAXOAUTh YIJIbl Y MOJ0OHBIX (Uryp (Mo anroputMy y4eOHBIX AEHCTBUIA).
[IpuMeHsTh cBOMcTBAa MOJOOMS B NPAKTUYECKUX 3aJadyax. YMEThb MPHUBOAMTH NPUMEPHI
MO0I00HBIX (PUTYp B OKpYKAIOIIEM MHUpE.

[Tonp30BaTbes TeopeMamu (MO BU3YalIbHOH OMOpE) O MPOU3BEACHUU OTPE3KOB XOp, O
MIPOU3BEIEHUU OTPE3KOB CEKYIIMX, O KBaJlpaTe KacaTeabHOM.

[lonmp30BaThcs BEKTOpaMH, IMOHMMAThb MX TEOMETPUYECKUH U (U3UUECKUH CMBICT,
MPUMEHATh UX B PEHICHUH TeOMETpUYeCKUX U (u3mueckux 3anad. [IpumeHSATH cKalsipHOE
IIPOU3BENIEHNE BEKTOPOB JJIs1 HAX0XK/IEHUS UIMH U YIJIOB.

[Tonb30BaThCs METONOM KOOPAMHAT Ha IUIOCKOCTH, MPHUMEHATh €ro B pEIIeHUU
TrEOMETPUUYECKUX U NIPAKTUYECKUX 3a]a4.

Bnaners NOHATUSMU NMPaBUIBHOIO MHOTOYTOJIBHUKA, JJUHBI OKPY>KHOCTH, JUITMHBI JAyTH
OKPYXHOCTM U PaJMaHHOM Mephl yrjia, YMETh BBIYMCIATH IUIOIIAAb Kpyra W ero dvacreil (c
OMopoi Ha crpaBouHyl0 HHGpopMaluio). IIpUMeHATh MoJlydeHHbIE YMEHHUS B IPAKTHUECKUX
3aa4ax.

Haxoautbs ocu (Miau UEHTPHI) CUMMETpUU (PUTYp, TPUMEHATH JABUKEHUS IJIOCKOCTH B
MIPOCTEHMIINX CITydasix.

[TpyMeHATh MoJly4eHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTHYeCKUe MOJAETH AJIs
3aj]ay peajbHOM *KHU3HHU M MPOBOAUTH COOTBETCTBYIOIINE BBHIUMCICHUS C IPUMEHEHHUEM 0J100us
U TPUTOHOMETpUYECKNX (PyHKUUH (TOIB3YSICh, /1€ HEOOX0IUMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

Kosan4yectBo yacos DJIEKTPOHHBIE
HanmeHoBaHMe pa3/je/ioB U TeM uudposbie
Ne i/t P KoHTposbHBI IIpakTHYeckue (g )
NporpamMmsbl Bcero o0pa3oBaTte/ibHbIE
e padoThl padoThI
pecypchl
[Ipocrelinne reoMmeTpudeckue Gurypsl u
1 I/DI() cBoiictBa. M3me Tele/Ie FCOMC(?; I/I}‘]{I;CKI/IX 14 bubmmorexa LOK
’ P P https://m.edsoo.ru/7f415¢e2¢
BEJINYUH
bubnuoreka [IOK
2 TpeyrosmpHukH 22 ! https://m.edsoo.ru/7f415¢e2¢
3 [TapanienbHble psiMble, CyMMa yTJIOB 14 1 bu6mmoreka [JOK
TPEYTOJbHUKA https://m.edsoo.ru/7f415¢e2e
4 OkpyXHOCTb U KpyT. [ 'eomeTpuueckue 14 1 bu6muoteka [IOK
IIOCTPOEHUSA https://m.edsoo.ru/7f415e2e
. but6mmoreka [JOK
> TosToperue, obobmemne snammit 4 1 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




8 KUIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HaumeHnoBaHue pa3/iesioB H TeM nupoBbIe
Ne /it P Kourpoasbnsie | IlpakTuyeckn (mcbp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI e padoThI
pecypcsl
.. bu6mmoreka I[IOK
1 4 12 1
CTRIPEXYTOTIHHIKH https://m.edsoo.ru/7f417¢18
Teopema daneca u Teopema o
2 MIPOMOPLHUOHANIBHBIX OTpe3Kax, NoJ00HbIE 15 1 brbamorexa LIOK
poriopH P » 1O https://m.edsoo.ru/7f417e18
TPEYTOJIBHUKA
[Tnomans. HaxoxaeHue miomanei
3 e TOJ'II[LHI/IKOB 51 i[/[Horo ronuleiIX ¢bur 14 1 bubmmorexa LOK
pey Y yp: https://m.edsoo.ru/7f417¢18
[Tnomaau noxoOHBIX Guryp
4 Teopema IIudaropa n Hayana 10 1 bub6nuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYl B OKpyKHOCTU. Bricannslie u
5 ONMCAaHHBIC YETHIPEXYTOJIbHUKHU. 13 1 bubnnorexa [HOK
Kacarenbnble k okpyxHOocTH. Kacanue https://m.edsoo.ru/7f417¢e18
OKpYKHOCTEN
. but6mmoreka [IOK
6 Torroperme, obobmerme sparmi 4 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 6 0




9 KJIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
HaunMeHoBaHHe pa3/iesioB U TeM uudposbie
Ne i/m P KonrpoJsbnsie | IIpakrnyeckue (ucpp :
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
| Tpuronometpusi. Teopembl KOCUHYCOB U 16 | bubnuoreka [IOK
CHHYCOB. Penienue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobpazoBanue nogobus. Merpuyeckue 10 | bubnuoreka LIOK
COOTHOIIEHUSA B OKPYKHOCTH https://m.edsoo.ru/7f41al2¢c
bu6mmoreka [JOK
3 Bexropet 12 ! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTH 9 1 bubmmorexa [JOK
P P https://m.edsoo.ru/7f41al2c
[IpaBusibHBIE MHOTOYTONBHUKHU. [[rHA
5 OKPY>KHOCTH U TUIOLIaAb Kpyra 8 bubmmorexa [JOK
by " IIV pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue momanei
bubmuoreka [{OK
6 JIBHDKCHHSL ILIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IeHNE, CCTEMaTH3aIUS 7 5 bu6mmoreka [JOK
3HaHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0







IHOYPOYHOE IIJTIAHUPOBAHHUE

7 KIIACC
KoanvecTBo yacos DJIEKTPOHHBIE
Ne Hdara undgpoBbie
Tema ypoka Kontpoasnbie | IlpakTuyecku
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoTbI e padoThbl
pecypchl
) [Ipocreiimme reoMmeTpuueckre | bubnuoreka [IOK
00BEKTHI https://m.edsoo.ru/8866b724
Bbu6morexa [JOK
2 MHOroyrojbpHHUK, JIOMaHas 1
Y https://m.edsoo.ru/8866cbba
3 CMexHbIE U BEPTUKAIBHBIC YTIIbI 1 bubmorexa HOK
P Y https://m.eds00.ru/8866¢5¢0
4 CMeEXHBIC U BEpTUKAIBHBIC YTIIBI 1 bubmorexa HOK
P Y https://m.edsoo0.ru/8866c7be
5 CMexHbIE U BEpTUKAJIbHbBIC YIJIbI 1
6 CMexHbBIE U BEPTUKAIBHBIC YTIIbI 1
7 CMexHbIe U BEPTUKAJIBHBIE YIJIbI 1
8 CMexHbIe U BEPTUKAJIBHBIE YIIbI 1
N3MepeHne JIMHEHHBIX U YTI0BBIX
9 BEJINYMH, BBIYUCIICHUE OTPE3KOB U 1
YTJIOB
N3mepeHne TMHEHHBIX U YTIIOBBIX
10 BEJINYHH, BEIYUCICHUE OTPE3KOB U 1 bubmorexa HOK
’ p https://m.edsoo.ru/8866c3ea
YIJIOB
11 N3mepenne JIMHEWHBIX U YIJIOBBIX 1

BCJIMYHMH, BBIYMCJIICHHUC OTPC3KOB U




yTJIOB

N3mepenue JIMHEWHBIX U YTJIOBBIX

12 BEJIMYHH, BEIYUCIEHUE OTPE3KOB U
YTIJIOB
[lepumerp u mnomansb uryp,
13 COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB
[lepumeTp u miomangs Guryp,
14 COCTABJICHHBIX U3
MPSIMOYTOJIbBHUKOB
IlonsiTHE O paBHBIX TPEYrOJIbHUKAX
15 U TIEPBUYHBIE MTPEICTABICHUS O Bubmmorexa LIOK
P pedt https://m.edsoo0.ru/8866ce80
paBHBIX GUTYpax
16 Tpu npu3Haka paBeHCTBa bubnuoreka [JOK
TPEYrONbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npu3Haka paBeHCTBa bubnuoreka [JOK
TPEYrONbHUKOB https://m.edsoo.ru/8866d34e
Tpu npusHaka paBeHCTBa bubnuoreka [IOK
18
TPEYTroJIbHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npusHaka paBeHCTBa
TPEYroJIbHUKOB
20 Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB
)1 Tpu npu3Haka paBeHCTBA bubnuorexa [{OK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866e88e
2 [Ipu3Haku paBeHCTBA

IIPSAIMOYTOJIBHBIX TPEYTOJIbHUKOB




[Tpu3naku paBeHCTBa

23
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
CBoCTBO MeuaHbI
24 IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA bubmmorexa LIOK
p y N Tpey ’ https://m.edso0o.ru/8866e9%ec
MIPOBEAEHHON K TUIIOTEHY3€
CBOMCTBO MeuaHbl
25 NIPSAMOYTOJIBHOT'O TPEYTOJIbHUKA,
IIPOBEAEHHON K TUIIOTEHY3€
2% PaBHOOeipeHHbIE U bubnuoreka [IOK
PaBHOCTOPOHHHUE TPEYTOJIBHUKHU https://m.edsoo.ru/8866d6fa
7 IIpu3Haku u CBOMCTBA bubnuoreka [IOK
paBHOOEIPEHHOTO TPEYTOIbHUKA https://m.edso00.ru/8866d880
)3 [Ipusnaku u cBoiicTBa bubnuorexa [{OK
paBHOOEIPEHHOTO TPEYTOIbHUKA https://m.edsoo.ru/8866d880
29 [IpusHaku u cBOMCTBA bubnmoreka [JOK
PaBHOOEAPEHHOTO TPEYTOJIHbHUKA https://m.edsoo.ru/8866e26¢
30 HepasenctBa B reomerpuu
31 HepasenctBa B reomerpuu bubmmorexa LIOK
P P https://m.edsoo.ru/8866e3a2
32 HepasencrtBa B reomerpun
33 HepaBencrtBa B reomerpun
14 [IpssMOYTONBHBIN TPEYTONBHUK C bubnuorexa [{OK
yriom B 30° https://m.eds00.ru/8866eb22
35 [IpsaMOyToNbHBIN TPEYTOJIBHUK C
yriom B 30°
36 Konrponsnas padora o Teme bubnuoreka [IOK

"TpeyroabHUKH"

https://m.edsoo.ru/8866ecbc




37

[TapamtensHbIe IPSIMBIC, UX
CBOMCTBA

bubmnoreka [HOK
https://m.edsoo.ru/8866ef64

38

[Iarerit noctynar EBkinaa

39

Haxpecr nexamue,
COOTBETCTBECHHBIC U
OJIHOCTOPOHHHUE YTJIbI,
o0pa3oBaHHbBIC TIPH TIEPECCUCHUN
MapajuiebHbIX NPSIMbIX CEKyLIEH

Bbu6morexa [JOK
https://m.eds00.ru/8866f086

40

Haxkpecr nexarue,
COOTBCTCTBCHHBIC U
OOAHOCTOPOHHUC YTIJIbI,
o0Opa3oBaHHbIE IIPU NIEPECEUECHUH
[apaJUICIIbHBIX MPSMBIX CEKYILEH

41

Hakpecr nexaruue,
COOTBCTCTBCHHBIC U
OJJTHOCTOPOHHHE YTJIBI,
00pa3oBaHHbIE TPH NTEPECEUCHUN
NapaJUIECIbHBIX MPSMBIX CEKYILEH

42

Hakpecr nexaruue,
COOTBCTCTBCHHBIC U
OJTHOCTOPOHHHE YTJIB,
00pa3oBaHHbIE MPH NTEPECEUCHUN
napauIeIbHBIX MPSIMBIX CEKYIIeH

43

Hakpecr nexaruue,
COOTBETCTBEHHBIC U
OZIHOCTOPOHHHE YTJIbI,
00pa3oBaHHbIE MPH NTEPECEUCHUN
napauIeIbHBIX MPSIMBIX CEKYIIeH

bubmuoreka [{OK
https://m.edsoo.ru/8866f3b0




[Tpu3Hak napamienbHOCTH MPSIMBIX
4yepe3 paBeHCTBO PACCTOSHHIA OT

44
TOYEK OJTHOU NPSAMOU 10 BTOPOH
MpAMO
[Ipu3Hak mapaaneabHOCTU MPSMBIX
45 Yyepe3 paBeHCTBO PACCTOSHUM OT
TOYEK OJTHOM IPSIMOM 10 BTOPOH
MPpAMO
46 CyMMa VyIJIOB TPEYTroJbHUKA bubmmorexa LIOK
y y pey https://m.edsoo.ru/8866f630
47 CyMMa yIJIOB TPEYroJILHUKA bubnmorexa [IOK
y y pey https://m.edso0o0.ru/8866{8ba
48 Bremrnne yriel TpeyrojabHUKa bubmnorexa [IOK
y Tpey https://m.edsoo.ru/8866fas5e
49 BaemHue yrisl TpeyrojabHUKa
KoHnTtponbHas paboTa mo teme
50 "ITapanneapHble OPIMBIE, CYMMa bubmmorexa TIOK
P p . y https://m.eds00.ru/8866fe6e
YIJIOB TPEYTOJIbHUKA
OKpY’>XKHOCTb, XOPJbl U TUAMETP, UX Bubmaorexa [IOK
51 s ’ ’ https://m.edso0.ru/8867080
CBOWCTBa
0
52 KacarenpHasg K OKpy>KHOCTH buGnnorexa [IOK
py https://m.edso00.ru/88670e9a
53 OKpy»XHOCTb, BIMICAHHAS B YTOJI
54 OKpy’KHOCTb, BIIUCAHHAs B yroJl
55 [Tonsatue o I'MT, npumenenue B bubnnoreka IIOK
3aJ1a4ax https://m.edsoo.ru/8867013¢
56 [Tonstue o 'MT, npumenenue B bubnuorexa [JOK




3agadax

https://m.edsoo.ru/8867050
8

EHCC@KTpI/Ica u Cepe):[I/IHHHﬁ

57 NEPIEHAUKYJISP KaK
reOMETPUUYECKUE MECTA TOUEK

53 OKpY’>KHOCTb, ONMCaHHAs OKOJIO bubnuoreka [IOK
TpeyroiabHUKa https://m.edsoo0.ru/88670a62

59 OKpyY>KHOCTb, OTIMCAHHASL OKOJIO
TpeyrojbHUKa

60 OKpy»XHOCTb, BIIMICAaHHAs B bubnuorexa [JOK
TPEYTONbHUK https://m.edsoo0.ru/8867103¢

61 OKpy»XHOCTb, BIIHICAaHHAS B
TPEYTOJIbHUK

. bu6mmoreka [JOK
[Ipocreiimne 3axaun Ha

62 https://m.eds00.ru/8867118
IIOCTPOEHUE ]

63 [Ipocreiimue 3a1aun Ha bubnuorexa HOK
IIOCTPOCHUE https://m.edso00.ru/886712d2
KonTponbhas pabota no teme bubnuoreka LIOK

64 "OKpY>KHOCTb U KPYT. https://m.eds00.ru/8867146
I'eomeTpuyeckue noctpoeHus" 2
[ToBTOpenue u 0600IIEHNE 3HAHHIT

65 OCHOBHBIX MTOHSITHI U METOJIOB bubmmorexa [JOK

A https://m.eds00.ru/386715b6
Kypca 7 Kiacca
Bbu6morexa [JOK
66 4 0
TOroas KOHTpOIbHAA pabota https://m.edsoo.ru/886716ec
67 [ToBTOpenue u 0600IIEHNEe 3HAHHIT

OCHOBHBIX TTOHSITHI U MCTOO0B




Kypca 7 kiacca

68

[ToBTOpeHue u 0600IIIEHNE 3HAHHI
OCHOBHBIX IOHATHI U MECTOO0B
Kypca 7 Kiacca

bubmnoreka [IOK
https://m.edsoo.ru/886719bc

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME

68




8 KUIACC

Kosaun4yectBo 4yacos DJIEeKTPOHHBIE
Ne Hara undgposbie
Tema ypoka Kontpoasubie | IlpakTtuyecku
n/n Bcero nu3y4deHusi | oOpa3oBaTeJbHbIC
padoTbI e padoThlI
pecypcsbl
) [Tapannenorpamm, €ro npu3HaKku 1 1 bubnuoreka [IOK
CBOIICTBA https://m.edsoo0.ru/88671af2
5 [Tapamrenorpamm, ero Npu3Haku 1 1 bubnuoreka LIOK
CBOMCTBA https://m.edsoo.ru/88671cal
3 [Tapannenorpamm, ero Npu3HaKu 1 1 bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/88671cal
YacTtHble ciyyau mapaiesorpaMMoB
4 (MpsAAMOYTOJIBHUK, pOMO, KBaIpaT), UX 1 bubmmorexa [TOK
pAMOY N POMD, KBajpat), https://m.edsoo.ru/88671dea
MPU3HAKU U CBOWCTBA
YacTtHble ciyyau mapaiiesorpaMMoB
5 (MpsAAMOYTOJIBHUK, pOMO, KBaIpaT), UX 1 bubamorexa [TOK
pAMOY N POMO, KBALpATL), https://m.eds00.ru/88671{20
MpU3HAKU U CBOWCTBA
UYacTtHble ciyyau napamiernorpaMMoB
6 (mpsimo FOJIzHI/IK (I))M6 KBarp aT), ux 1 bubmmorexa LIOK
pAMOY <, POMD, KBapat), https://m.eds00.ru/8867209¢
MPHU3HAKK U CBOWCTBA
Bbu6morexa [JOK
7 Tpaneuus 1 https://m.eds00.ru/8867235
8
g PaBHOOOKas 1 IPSIMOYTOJIbHAS | bubnuorexa [JOK
Tparnenuu https://m.edsoo.ru/8867252¢
9 PaBHOOOKast 1 IpsIMOYTOTIbHAS 1 bubnuorexa [IOK
Tparnenuu https://m.edsoo0.ru/8867285




8

10 Mero BOCHMS MEIHAHBI bubmroreia LIOK
AR g https://m.eds00.ru/88672b14
11 [lenTpanbHas CUMMETPHUS bubmorexa HOK
P p https://m.edsoo0.ru/88672b14
12 KontponbHas pabota no teme bubnuoreka [IOK
"YeThIpEXYyTroabHUKN" https://m.edsoo.ru/88672c9a
13 Teopema daneca u TeopeMa o bubnuoreka [JOK
MNPONOPUHUOHAIBHBIX OTPE3KAX https://m.edso0.ru/8867337a
14 CpenHsiga MuHus TpEyrobHUKA bubmmorexa [TOK
peA pey https://m.edso00.ru/88672e0c
15 CpenHsiga MuHUS TPEYrobHUKA bu6mmorexa [JOK
peA pey https://m.eds00.ru/8867238
bu6mmoreka [JOK
16 Tpamnenus, e€ cpeHss TUHUS https://m.edso0.ru/8867235
8
bubmnoreka 1IOK
17 Tpanenust, e€ cpenHss IUHAS https://m.eds00.ru/8867306
4
bu6mmoreka [JOK
18 [TponopruimoHanbHbIe OTPE3KU https://m.eds00.ru/8867379
4
bu6mmoreka [JOK
19 [IponopuuoHaibHbIE OTPE3KH https://m.edsoo0.ru/8867379
4
20 [lenTp mMacc B TpEeyroJibHUKE bubmmorexa LIOK
P pey https://m.edsoo.ru/886738fc
b K
21 [TogoGHBIE TPEYTONBHUKH nonmotexa 1O

https://m.edsoo.ru/88673a78




2 Tpu npuszHaka moao0ous bubnuorexa [JOK
TPEYTOJIBbHUKOB https://m.edsoo.ru/88673bae

7 Tpu npusHaka noxoodus bubnuorexa [IOK
TPEYTOJIBHUKOB https://m.eds00.ru/88673d52

24 Tpu npusHaka noxoodus bubnuoreka [IOK
TPEYTOJIbHUKOB https://m.edsoo.ru/8867400¢

)5 Tpu npusHaka noxoous
TPEYTOJIbHUKOB

26 [TpumeneHne moxoous Mpu perieHun
MPaKTUYECKUX 3a/1a4

7 KonTponbHas paboTa o teme bubnuorexa [IOK
"[TonoOHBIE TPEYTOIBLHUKH" https://m.edsoo.ru/8867445a

73 CBoJicTBa IUIOMIAIEN bu6nmoreka [JOK
TeOMETPHUYECKUX PUTYP https://m.edsoo.ru/886745fe
DopmyIibl 115 TTOMIAAN buGnnorexa [IOK

29 Y https://m.eds00.ru/8867486
TpeyrojbHHUKa, apaieiorpaMma 0

30 DopmyIibl 115 TIOIIAAN bu6nuoreka [JOK
TpEyroabHHUKa, ITapajljIeiorpaMma https://m.edsoo.ru/88674a22
@opMyIIbl U1 IUIOLIAAN bubnmoreka [JOK

31
TpEYroJbHUKA, NapajuiesorpaMma https://m.edsoo.ru/88674a22
@opMyIIbl 1 TIIOHIAAN bubmiorexa HOK

32 https://m.edso00.ru/8867528
TPEYTOJIbHUKA, TapaJljIeorpaMmma 2

1 DopMyIIbl 1 TUIOLIAAN bubnuoreka [IOK
TpEyroiabHHUKa, ITapajliIeiorpaMma https://m.edsoo0.ru/8867542¢

14 Brruucnenue miomaaei cioxHbIX bu6mmoreka [IOK

¢uryp

https://m.edsoo.ru/88674e78




[Tnomanu duryp Ha KiIeT4aToi

bubmnoreka [HOK

35
Oymare https://m.eds00.ru/8867473¢

36 [Tnomanu nonoOHbIX puryp

37 [Tnomaau monoOHBIX GUryp

bubmuoreka [{OK

3aa4uu ¢ MPaKTHUYECKUM

38 https://m.eds00.ru/8867555
coJIepiKaHueM g

bubaunoreka 1HOK

3amaun ¢ MPaKTHUYECKUM

39 https://m.eds00.ru/8867568
coJiep:KaHrueM 4

40 Penrenne 3a1a4 ¢ moOMOIIBIO METOAA bu6mmoreka [JOK
BCIIOMOTATEJIbHOM TUIOLLAIN https://m.edsoo.1u/88674190

A1 KonrponbHas pabora no Teme bubnuoreka [IOK
"ITnomans" https://m.edsoo.ru/8867579¢
Teopema [Iudaropa u e€ bubmiorexa HOK

42 https://m.edso0.ru/8867591
MPUMEHEHUE 8
Teopema ITudaropa u e€ buGnnorexa [IOK

43 https://m.eds00.ru/8867591
MIPUMCHCHUE ]

44 Teopema ITudaropa u e€ bubnuorexa [IOK
NpUMEHEHUE https://m.edsoo.ru/88675abc

45 Teopema ITudaropa u eé
pUMEHEHHE

46 Teopema ITudaropa u e€
pUMEHEHHE

47 OrnipezesieHne TPUTOHOMETPUIECKUX bubnuorexa [JOK

dyHKIUMI ocTporo yria

https://m.edsoo.ru/88675d32




NpAMOYTOJIBHOI'O TPCYI'OJIbHUKA,
TPUTOHOMETPUUECCKHUE COOTHOUICHUA
B IPpAMOYT'OJIbHOM TPCYT'OJIbHHUKE

OCHOBHOE TPUTOHOMETPUIECKOE

Bbu6mmoreka [JOK

48
TOXJIECTBO https://m.edsoo.ru/8867544
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOKJECTBO
KonTtponbHas paboTa no teme
51 "Teopema IIudaropa n Hayana bubmorexa [OK
P " P https://m.edsoo.ru/8a1407e8
TPUTOHOMETPUH
5 BnucanHble U IEHTpaIbHBIE YIIbI, bubnuorexa [{OK
YIOJI MEKJ1y KacaTeIbHOU U XOPAOU https://m.edsoo.ru/8al1415b2
53 BnucanHble U IEHTpaIbHBIE YIJIBI, bubnmoreka [JOK
YIoJI MEKIy KacaTeIbHOW U XOPAOU https://m.edsoo.ru/8a141940
54 BnucanHble U LIEHTpaIbHBIE YTJIbL, bubnuoreka [IOK
YIoJI MEKIy KacaTeIbHOU U XOPAOU https://m.edsoo.ru/8al41b34
55 Vsl MEXIYy XOpJaMHU U CEKYILIUMU
56 VYTIubl MEXIY XOpJaMHU U CEKYILUMU
Bnucannbsle U onucaHHbIe
57 YEThIPEXYTOJILHUKH, UX IPU3HAKU U bubmorexa HOK
. pexy ’ p https://m.edsoo.ru/8a140f86
CBOMCTBA
Brnicanuble U onrcaHHbIe
58 YEeTBIPEXYTOJIbHUKH, UX MPU3HAKU U bubmmorera [JOK
. pexy ’ p https://m.edsoo.ru/8al1416d4
CBOMCTBA
59 BrucanHbie 1 ONUCaHHBIC bu6mmoreka [IOK




YETHIPEXYTONBHUKHU, WX TIPU3HAKH H
CBOMCTBA

https://m.edsoo.ru/8al416d4

IIpuMeHeHne CBOWCTB BIIMCAHHBIX U
60 ONMCAHHBIX YETHIPEXYTOJIHLHUKOB MTPU
peLIeHUH FeOMEeTPUYECKUX 3a7au

IIpuMeHeHne CBOWCTB BIIMCAHHBIX U
61 ONMCAaHHBIX YETBIPEXYTOJIBHUKOB IIPU
pelIeHnH TeOMETPUUYECKUX 3a7a4

2 B3aumHoe pacnonoxenue 1Byx 1 bubnuoreka [IOK
OKPY>KHOCTEH, 00I1IIue KacaTeabHbIe https://m.edsoo.ru/8al410a8
bu6nmoreka [JOK
K 7 1
63 acatme okpyxHocTen https://m.edsoo.ru/8a1410a8
KonTponbHas pabota mo teme "Yriasl
64 B OKpPY>KHOCTH. Briricanubie n 1 Eubmiorexa OK
Py ) | https://m.edsoo.ru/8al141c88
OMHMCAHHBIEC YETHIPEXYTOJIbHUKU
[loBTOpEeHNE OCHOBHBIX MOHATUNA U
65 METOJIOB KYPCOB 7 U & Kj1acCcOB 1 Bubmorexa OK
FIOB KYP . ’ https://m.edsoo.ru/8al41ddc
000011IeHe 3HAHUHA
IToBTOpEHNE OCHOBHBIX MOHATUN U
66 METOJIOB KYpCOB 7 U 8 Ki1accoB 1 Bubmorexa TOK
#1OB KYP . ’ https://m.edsoo.ru/8al41efe
000011IeHe 3HAHUI
bu6mmoreka [JOK
67 HroroBasi koHTpoOIbHAs paboTa 1 hits://m.edsoo.ru/Sal 42368
IToBTOpEHNE OCHOBHBIX MOHATUN U
68 METOJIOB KYPCOB 7 U 8 Kj1accoB 1 Bubmorexa TOK
#1OB KYP . ’ https://m.edsoo.ru/8al420ac
000011IeHe 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




9 KUIIACC

Kosan4yectBo 4yacos DJICKTPOHHBIE
Jlara
Ne undgposbie
Tema ypoka KonrTpoabubie | IlpakTtuyeckue | H3Yy4Y€HH
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI !
pecypchl
| Omnpenenenne TPUrOHOMETPUUECKUX | bubnuoreka [IOK
(GyHkuuit yriaos ot 0° no 180° https://m.edsoo.ru/8a1424bc
2 DopMyIIbl IPUBEAECHUS 1
3 Teopema KOCHHYCOB 1 bubmmorexa [JOK
p y https://m.edsoo.ru/8a14336¢
4 TeopeMa KOCHHYCOB 1
5 Teopema KOCUHYCOB 1 bubmmorexa [JOK
P Y https://m.edsoo.ru/8al42d5e
bu6mmoreka [JOK
6 T 1
copeMa cHiycos https://m.edsoo.ru/8al42e8a
7 Teopema cuHyCOB 1
Teopema cuHycOB 1
HaxoxaeHue JUIMH CTOpPOH 1 bubnmoreka [JOK
9 1
BEJIMYHH YITIOB TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
bubmuoreka [JOK
10 Peierne TpeyroibHHKOB ! https://m.edsoo.ru/8al42ac0
11 Pemenue TpeyrojibHUKOB 1 bubmmorexa [OK
pey https://m.edsoo.ru/8al42ac0
bu6mmoreka [{OK
12 Petuerie TpeyrombHHKOB ! https://m.edsoo.ru/8al42ac0
13 Pemenue TpeyroapHUKOB 1 bubmmorexa LIOK

https://m.edsoo.ru/8al42ac0




HpaKTI/I‘IeCKOC MMPUMCHCHUEC TCOPEM

bub6mmoreka [{OK

14 CUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHueckoe NpUMEHEHHE TEOPEM
CHUHYCOB U KOCHHYCOB
KonTponbhas padbota no teme bubnuoreka [IOK
16
"Pemienue TpeyroiabHUKOB" https://m.edsoo.ru/8a14392a
bu6mmoreka [JOK
17 [TonsiTue o mpeoObpazoBaHUU MOAOOUS hits://m.edsoo ru/Sal 43ab0
13 COOTBETCTBEHHBIE AIIEMEHTHI bubnmorexa [JOK
1oJ100HBIX (Uryp https://m.edsoo.ru/8al143de4
19 COOTBETCTBEHHBIE AIIEMEHTHI
noJO00HBIX hUryp
Teopema o mpou3BeICHUN OTPE3IKOB
20 XOpA, TeOpeMa O NPOU3BEICHUU bubnnorexa [HJOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8a14406e
KBaJlpaTe KacaTelabHON
Teopema o pou3BeICHUHN OTPE3IKOB
)1 XOp[I, TeOpeMa O MPOU3BEAECHUU bubmuotexa [JOK
OTPE3KOB CEKYyLIUX, TEOpEMaA O https://m.edsoo.ru/8a1441a4
KBaJlpaTe KacaTteabHOU
Teopema 0 mpoU3BEACHUN OTPE3KOB
” XOp/, TeOpeEMa O MPOU3BEICHUH bubnmoreka [JOK
OTPE3KOB CEKYIIUX, TEOpEMa O https://m.edsoo.ru/8al442da
KBaJipaTe KacaTeabHOU
7 [TpumeHeHune TeopeM B perieHun bubnuoreka [IOK
TEOMETPUUYECKUX 3a]1a4 https://m.edsoo.ru/8a143f06
24 [IpumeneHnue TeopeM B peLICHUH bubnuoreka [IOK

TCOMECTPHUYCCKUX 3aaa4d

https://m.edsoo.ru/8a1443fc




[TpumeHeHune TeopeM B peIIeHUn

bub6mmoreka [{OK

25
reOMEeTPUYECKUX 3a1a4 https://m.edsoo.ru/8a144578
KonTponbhas padora no teme
26 "TIpeoOpazoBanme mog00ums. bubnmoreka [JOK
Metpuueckrne COOTHOUIEHHUS B https://m.edsoo.ru/8al1447a8
OKpyHOCTH"
OrnpenenieHne BEKTOPOB.
27 DOU3NYECKUN U TEOMETPUUECKUMN bubmmorera [JOK
p https://m.edso0.1ru/8a144960
CMBICJI BEKTOPOB
73 CnokeHue ¥ BRIUUTAHHUE BEKTOPOB, bubnunoreka [JOK
YMHOXXEHHE BEKTOPA Ha YUCIIO https://m.edsoo.ru/8al144a8c
79 CrnoxeHue 1 BBIYUTAHUE BEKTOPOB, bubnuoreka [IOK
YMHOXXEHHE BEKTOPA Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CnoxeHue ¥ BBIUUTAHUE BEKTOPOB,
YMHOKE€HHE BEKTOpa Ha YHUCIIO
31 Paznoxxenue BekTopa 1o AByM
HEKOJJIMHEAPHBIM BEKTOpAM
bu6mmoreka [IOK
32 Koopaunartsr BekTopa
P p https://m.edsoo.ru/8al44fbe
CxanspHoe Npou3BECHUE BEKTOPOB,
33 €ro IPUMEHEHHUE I HaX 0K ICHUS bubmmorexa LOK
P https://m.edsoo.ru/8a14539¢
JUTUH U YTJIOB
CkansipHOE MPOU3BEICHNE BEKTOPOB,
34 €ro IpUMeHEHNE I HaX 0K IECHUI bubmmorexa LOK
P https://m.edsoo.ru/8a14550e
JUTVH | YTJIOB
Pemienue 3aga4 ¢ MoMoIIbIO bubmuoreka [JOK
35
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Perienue 3agad ¢ moMoIIbO bu6mmoreka [JOK




BCKTOPOB

https://m.edsoo.ru/8a1458c4

[IpumeHeHne BEKTOPOB ISl pelICHUs

37
3a1a4 pU3UKU
13 KonTponbHas pabota mo Teme bu6mmoreka [JOK
"Bekropsr" https://m.edsoo.ru/8a145b08
39 JlexapToBBI KOOPAMHATHI TOUYEK Ha
IUIOCKOCTH
bu6mmoreka [JOK
40 YpaBHEeHUE IPIMOU
p P https://m.edsoo.ru/8al145c¢48
41 YpaBHeHuE NpsMoin
bu6mmoreka [JOK
42 YpaBHEHUE OKPYKHOCTH
p Py https://m.edsoo.ru/8a14635a
43 KoopauHatel Todyek nepeceyeHust bubnnorexa [HOK
OKPYXHOCTH U IIPSMOU https://m.edsoo.ru/8a146620
MeToa KOOpAMHAT MPHU PEIICHUH
44 reOMETPUYECKHUX 3a/1ad,
MPAaKTHYECKUX 3a7a4
MeToa KOOpAMHAT NMPHU PEIICHUH
45 reOMETPUYECKHX 3a/1a4,
MPAKTUYECKUX 3a/1a4
Meroa KOOpAMHAT IPH PELICHUN
46 F€OMETPUYECKHX 3a/1a4,
MPAKTUYECKUX 3a/1a4
KonTponbhas padbota no teme
47 " JlekapTOBBI KOOPAMHATEI HA buGnnorexa LIOK
P " p https://m.edsoo.ru/8al146e0e
IUIOCKOCTH
43 IIpaBuIBHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK

BBIYMCJICHUC UX 3JICMCHTOB

https://m.edsoo.ru/8al46fda




bu6mmoreka [JOK

49 Y }
Mo . JLnuHa OKpy KHOCTH https://m.edsoo.ru/8al1472¢c8
bu6mmoreka [JOK
50 Yy .
Mo . JLnuHa OKpy KHOCTH https://m.edsoo.ru/8al4714c
51 JlnvHa 1yru OKpy»KHOCTH
bubmuoreka [JOK
52 P
aaMatifas Mepa yria https://m.edsoo.ru/8al4714c
53 IImomans kpyra, cekTopa, CerMeHTa bubnnorexa LIOK
tHaib Kkpyra, pa, https://m.edsoo.ru/8a147426
54 IImomane kpyra, cekropa, CErMEHTa buGnnorexa LIOK
tHab Kkpyra, pa, https://m.edsoo.ru/8a147750
55 ITmomane kpyra, cekTopa, CerMEHTa bubmmorexa LHOK
1Hasb Kkpyra, pa, https://m.edsoo.ru/8a147750
56 ITonaTue o IBUKEHUM IIJIOCKOCTH bubmorexa LOK
8 https://m.edsoo.ru/8a147c82
57 IMTapamiensHbIil neEpeHoC, HOBOPOT Bubmorexa ITOK
p p ’ p https://m.edsoo.ru/8a147f16
58 [TapayuienbHBIN IEpEHOC, IIOBOPOT Bubmorexa IIOK
p p ’ p https://m.edsoo.ru/8a147f16
59 [TapasienbHbBIN IEPEHOC, TOBOPOT
60 [TapannensHbIN IEpEHOC, TOBOPOT
[TpumeHeHune ABMXKEHUN TTpH bubnuoreka [IOK
61
peleHnn 3aaa4q https://m.edsoo.ru/8a1480e2
KonrtponbHnas pabora no Temam
62 "ITpaBHiIbHbIE MHOTOYTOJIBHUKH.
OkpyxHOCTb. [[BU>KEHHUS TIIOCKOCTH"
63 [ToBTOpenue, 060061IEHNE, bu6mmoreka [JOK

cucreMarusanus 3HaHui. Msmepenue

https://m.edsoo.ru/8a148524




T€OMETPUUYECKUX BEIIUYHH.
TpeyroapHUKU

64

[ToBTOpeHme, 06001ICHNE,
cUCcTeMaTH3allis 3HaHUI.
[TapamiensHbIe ¥ EPIIEHNKYJIISIPHBIE
psIMbIC

Bbu6mmorexa [JOK
https://m.edsoo.ru/8a148650

65

[ToBTOpenue, o6obmIEeHNE,
CHCTEeMaTH3allus 3HAHUH.
OKpy»XHOCTb U KPYT.
I'eomerpuueckue nocTpoeHus. Y bl
B OKPY>KHOCTH

66

[ToBTOpenHme, 06001ICHNE,
cucTeMaru3anus 3HaHuM. BrycaHubie
Y OTMCAHHBIC OKPYKHOCTH
MHOTOYTOJbHUKOB

67

Wrorosas koHTposibHas paboTa

bubmuoreka [JOK
https://m.edsoo.ru/8a148920

68

[ToBTOpeHue, 06001ICHNE,
cUcTeEMaTU3allus 3HaHu!

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68










TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3/ie/ioB U TeM undposbie
Ne i/ P KonTpoJbHbI IIpakTnyeckue (upp )
NPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
e padoThbI padoThI
pecypcbl
[Ipocreiimue reomerpuyueckre GUTYpsI U
1 1/1)1: cBoicTBa. M3me TepHI/IC reOMe(?; I/I}IIII;CKI/IX 14 0 0 Bubmmorexa [IOK
’ p P https://m.edsoo.ru/7f415e2¢
BEJTMYMH
but6mmoreka [IOK
2 TpeyrosmsHui 22 ! 0 https://m.edsoo.ru/7f415¢e2¢e
3 [TapannensHble NpsMBIE, CYMMa YIJI0B 14 1 0 bubmuorexa [HOK
TpPEYroabHUKA https://m.edsoo.ru/7f415¢e2¢e
4 Oxpy>KHOCTb U KpyrT. [ 'eomeTpuueckue 14 1 0 bubnmnorexa HOK
IIOCTPOEHUS https://m.edsoo.ru/7f415¢2¢e
. but6mmoreka [IOK
IT 4 1
> OBTOpeHne, 0000Mmenne SHaHHil 0 https://m.edsoo.ru/7f415¢e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




8 KUIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HaumeHnoBaHue pa3/iesioB H TeM nupoBbIe
Ne /it P Kourpoasbnsie | IlpakTuyeckn (mcbp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI e padoThI
pecypcsl
.. bu6mmoreka I[IOK
! HeTbipexyronbHiKH 12 ! 0 https://m.edsoo.ru/7f417¢18
Teopema daneca u Teopema o
2 MIPOMOPLHUOHANIBHBIX OTpe3Kax, NoJ00HbIE 15 1 0 brbamorexa LIOK
poriopH P » 1O https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
[Tnomans. HaxoxaeHue miomanei
3 e TOJ'II[LHI/IKOB 51 ilfmoro ro;IjHilx ¢bur 14 1 0 bubmmorexa LOK
pey Y yp: https://m.edsoo.ru/7f417¢18
[Tnomaau noxoOHBIX Guryp
4 Teopema IIudaropa n Hayana 10 1 0 bub6nuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYl B OKpyKHOCTU. Bricannslie u
5 ONMCAaHHBIC YETHIPEXYTOJIbHUKHU. 13 1 0 bubnnorexa [HOK
Kacarenbnble k okpyxHOocTH. Kacanue https://m.edsoo.ru/7f417¢e18
OKpYKHOCTEN
. but6mmoreka [IOK
6 [ToBTOpenue, 0600IICHNE 3HAHUN 4 1 0 hits://m.edsoo r/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 6 0




9 KJIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM unppoBbIe
Ne i/m P KonrpoJsbnsie | IIpakrnyeckue (ucpp :
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
) Tpuronometpusi. Teopembl KOCUHYCOB U 16 | 0 bubnuoreka [IOK
CHHYCOB. Penienue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobpazoBanue nogobus. Merpuyeckue 10 | 0 bubnuoreka LIOK
COOTHOIIEHUSA B OKPYKHOCTH https://m.edsoo.ru/7f41al2¢c
bu6mmoreka [JOK
3 Bexropet 12 ! 0 https://m.edsoo.ru/7f41al2c
bubmuoreka [{OK
4 1
JlexapToBbI KOOPAMHATHI HA TUNIOCKOCTH 9 0 hits://m.edsoo.ru/7flal 2
[IpaBusibHBIE MHOTOYTONBHUKHU. [[rHA
5 OKPY>KHOCTH U TUIOLIaAb Kpyra 8 0 0 bubmmorexa [JOK
by " IIV pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue momanei
bubmuoreka [{OK
6 JIBHDKCHHSL ILIOCKOCTH 6 0 0 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IeHNE, CCTEMaTH3aIUS 7 5 0 bu6mmoreka [JOK
3HaHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0




TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPHS» (IIO 'OAAM OBYYEHMUS)

TemaTnueckoe IIAHUPOBAHUC U KOJIMYCCTBC 4aCOB, OTBOAUMBIX HAa OCBOCHHUC K&)I(I[Oﬁ TCMBI yqe6H0r0 KypcCa

«I"eoMeTpus» aganTUPOBAHHOW OCHOBHOM 00pa30BaTeNIbHOM MpOrpaMMbl OCHOBHOTO 00IIIeT0 00pa3oBaHus 00yJaroOIUXCs C
3aJIepP’KKON TICUXWYECKOTO PA3BHUTHSA, B IIEJIOM COBIAJIAIOT C COOTBETCTBYIOIINM pa3jiesioM pabodeil mporpaMMbl y4eOHOTO
Kypca «reoMeTpus» 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHUsI.

7 kaacc (He MeHee 68 4)

Ha3zBpanue
pa3nena (TemMbl)

OcHoBHOE€ COoIEPKaAaHUE

OcHoBHbIE BHIbI JIeSITEJILHOCTH oﬁyqaloumxcsn

Kypca (4ucjio

4acoB)
IIpocreiimmue [Tpocreiimume reoMeTpuyeckie 0OBEKThI: TOUKH, MPSIMbIE, Ty4H | POpMYJIHPOBATH OCHOBHBIC TIOHATHS U ONIPEICIICHUS.
reOMeTpHYeCKHe  |H yIibl, MHOTOYI'OJIbHUK, JIOMaHasl. Pacno3sHaBaTh  M3y4YCHHBIE  Te€OMETpUYECKHE  (UIYpHI,
¢urypsi CMeXHbIE U BEPTUKAIIBHBIC YIIIBI. ONpeNeJNsATb UX B3aUMHOE pPACIOJIOKEHUE, BBIIOJHATH
U UX CBONCTBA. Pabora ¢ npocreiiinMu yepTexkamu. 4epTEX MO YCIOBUIO 33JauM (C HCIOJB30BAaHUEM CMBICIOBOM
H3mepenue V3MepeHue JIMHEHMHBIX W YIJIOBBIX BEJIMYMH, BBIUMCIIEHHE |ONOPBI: HABOAALIME BONPOCHl W/WIM AIrOpUTMa Y4eOHBIX
reOMeTPHYECKUX | OTPE3KOB U YIJIOB. nencTBuil).
BeJMYMH [lepumerp w  tuomaap  Quryp, cocraBieHHbIX U3 |IIpoBOAMTH MpoOCTEHIINE TOCTPOSHUS C TOMOIIBIO IUPKYJIS U
(14 9) MPSIMOYTOJIbHUKOB. JIMHEUKH.

N3mepsATH TMHENHBIE U YTIIOBbIE BEIMUNHBI FTEOMETPUUECKUX U
MPAKTUYECKUX OOBEKTOB.

OnpeaensiTb «Ha TIJIa3» pa3Mepbl pealbHbIX OOBEKTOB,
NPOBOIUTH TPYOYIO OLIEHKY X Pa3MEpPOB.




Pemartnb 3a/ladd Ha BBIYUCIICHUC TJIMH OTPC3KOB W BCINYHH
YIJIOB.

Pemartnb 3aJla4v Ha B3AMMHOC PACIIOJIOKCHHUC I'COMETPUICCKHX
uryp.

IIpoBoaANTH KIACCUPUKAIINIO YTIIOB, BBIYUCIAATH JTUHEHHBIC U
YIJIOBBIE BCIWYUHBI, MPOBOAUTDH HECJI0KHBLIC H606XOI[I/IMBIC
AO0Ka3aTCJIIbHBIC pACCYKACHUA.

3HAKOMUTBCS C UCTOPHEN pa3BUTHA reOMeTPHH.

TpeyroabsHuxku
(22 v)

[lonsiTue O  paBHBIX TPEyroJbHHUKaX M  IEpBUYHBIE
NPEJCTaBICHUSI O PAaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu
IIPU3HAKa PABEHCTBA TPEYTOJIbHHUKOB.

[Ipu3sHaku paBeHCTBa  NPSAMOYTOJIBHBIX  TPEYTOJIBHUKOB.
CBoMCTBO MeuaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOEIpeHHBIE 1 PABHOCTOPOHHUE TPEYTroyIbHUKU. [Ipu3Haku
U CBOMCTBA paBHOOEIPEHHOI'O TPEYrOJbHHKA.

ITpoTuB GoNbIIEH CTOPOHBI TPEYrOJIbHUKA JICKUT OOIBIIHUI
yTOJI.

Pacno3HaBaTh mapel paBHBIX TPEYrOJIBHUKOB Ha TOTOBBIX
gepTexkax (C ykasaHHEM IPH3HAKOB) MPH HEOOXOTUMOCTH C
BHU3yaJIbHON OIIOPOA.

BoiBoauTh  cieactBus  (PaBEHCTB  COOTBETCTBYIOIIMX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opmyaupoBaTh OTpeACIICHUS: OCTPOYTOJILHOTO,
TYNOYTOJIbHOTO, PSIMOYTOJIBHOTO, paBHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MEIMaHbl TPEYTOJbHUKA; CEPEAMHHOIO  MEpPHEeHIUKYJIIpa




[Ipocrelilive HepaBEeHCTBA B T'€OMETPUH.
mpeyeonvhuka. Hepasencmeo nomanoil.

[IpsaMoyTrobHBIN TPEYTOIBLHUK C yTJIOM B 30°.
[1epBbie OHATHS O TOKA3aTEIbCTBAX B TEOMETPHH.

Hepasencmeo

OTpe3Ka; IepuMeTpa TPEeyroJbHUKAa IpU HEOOXOAMMOCTU C
ONOPOK HA AJITOPUTM ITPABHIIA.

@opmMyaupoBaTh CBOWCTBA W NPU3HAKA PaBHOOEIPEHHOTO
TPEYroJIbHUKA.

CTpouts 4epTexy, pemaTh 3a1a4M C IOMOUIbI0 HAXOXKACHUS
PaBHBIX TPEYTOJILHUKOB.

IIpumensTh MIPU3HAKU paBeHCTBA MIPSAMOYTOJIBHBIX
TPEYrOJbHUKOB B 33Jadax (C MCIOIb30BAaHHUEM CMBICIOBOMN
OTIOPHI: HABOJAIIME BOMPOCHI W/WIM alIropuT™Ma Yy4eOHBIX
NEHCTBUH).

Hcnoab3oBaTh 1UPPOBBIE PECYPCHI
CBOWCTB M3y4aeMbIX QUTYp.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHSI T€OMETPHUH.

IJIS1  MCCJIeOBaHUsA

IHapaJjuiesbHbIE IlapannensHele TpsMble, UMX cBoMcTBa. Hakpect nexamue, | PopMyJMpoBaTh  NOHATHE  [APAIENBHBIX  IPSIMBIX,
npsiMble, CyMMa COOTBETCTBEHHBIE U OJTHOCTOPOHHUE YTJIbI (00pa30BaHHbIE NP | HAXOAUTH MPAKTHYCCKUE IPUMEPBHI.
yIJ10B NepeceueHNH NMapajuIebHbBIX IPSMBIX CEKYIIEH). H3yuars cBoiicTBa yrioB, oOpa30oBaHHBIX IpPU MEPECECUECHUU
TPeYroJbHUKA [Ipu3sHak  DapauIeIbHOCTH  NPAMBIX  YEPE3  PaBEHCTBO | [apajUIEIbHBIX MPSAMBIX CEKYILEH
(14 v) PacCTOSIHUM OT TOYEK OJHOM IIPSIMOM 10 BTOPOU ITPSIMOM. IIpoBoauTs nokasarenbcTBa. POpMYyJIHMPOBATH TeopemMy
Cymma yTI0B TpPEYroJIbHUKA u [apaJjuIeIbHOCTH  ABYX IpPsAMBIX €  IIOMOIUBK  YIJIOB,
MHOI'OyTOJIbHUKA. BHENIHNE YTl TPEYTOJIbHUKA 00pa30BaHHBIX IPU MEPECEUCHUU HITUX MPSAMBIX TpeTbei
IPSAMOM.
BbI4ucasATsL CyMMy YITIOB TPEYTOJIbHUKA U MHOTOYT'OJIBHHKA.
Haxoauth uucnoBble U OyKBEHHbIE 3HAYEHUS YIJIOB B
F€OMETPUYECKUX 3aJa4aX ¢ UCIOJIb30BAHUEM TEOPEM O CyMME
YIJIOB TPEYTOJIBHUKA ¥ MHOTOYTOJIbHUKA.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHsI T€OMETPHUH.
OxkpyKHOCTH OKpy>KHOCTB, XOpZBl U JUAMETPHI, UX cBoMcTBa. KacarenbHas | @OpMy/JIMpOBaTh  ONpedeJIeHHsl.  OKPY)KHOCTH,  XOP/Bbl,
U KpYT. K OKpPYXHOCTH. OKpY’KHOCTb, BIIUCAHHAs B Yroi. [lonamue o|nuamerpa M KacaTeIbHOM K OKpykHocTH. WM3ydaTh ux
I'eomerpuueckne |/'MT, npumenenue 6 sadauax. buccekmpuca u cepedunnwiii|CBOMCTBaA, MPU3HAKHU, CTPOUTH YSPTEIKH.
NOCTPOEHUA NEePREeHOUKYIAP KaK 2eoMempuiecKue Mecma mouex. HccnenoBarhb, B TOM 4KCe HCIOJb3YS HH(POBbIE PeCyPChI:

(14 9)

OK}T)Y)KHOCTB, OnmrucCaHHas OKOJIO TPCYI'OJIbHHUKA. Bnucannas B

OKPY’KHOCTb, BIIMCAHHYIO B YI'OJI; LHCHTP OKPYXKHOCTH,




TPEYTOJIbHUK OKPY>KHOCTb.
IIpocmetiwue 3a0a4u Ha nocmpoenue.

BIIMCAHHOMW B YI'OJI; PAaBEHCTBO OTPE3KOB KacaTeJIbHBIX
Hcnonvzoeamov memoo I'MT onsi ookazamenbcmea meopem o
nepeceuenuy OUCCeKmMpUc y2n06 mpeyeoibHUKA U cepeourHbIX
NepneHouKyIapo8 K CMOPOHamM mpeyeOoJbHUKA ¢ NOMOUbIO
I'MT.

OBnageBaTh NOHATHSAMH  BIIMCAaHHOM |
OKPYKHOCTEH TpEyroJbHUKA, HAXOAHUTh
OKPY’KHOCTEH C OIOPOW Ha aJIrOPUTM IPABUIIA.
Pemiate OCHOBHBIE 32Ja4YM HA MOCTPOEHME: yIia, PAaBHOIO
JAHHOMY; CEpEUHHOIO IEPIEHIUKYJISIpa JTaHHOIO OTPE3Ka;
OpsAMOM,  NPOXOJAIIEM  4epe3  JAaHHYH  TOYKYy W
NEPIIEHINKYIIPHON TaHHOW TPSIMON; OMCCEKTPUCH TaHHOTO
yIia; TPEYroJbHUKOB IO PpA3IUYHBIM D3JEMEHTaM IIpH
HEOO0XOIMMOCTH C HAPABJISIONIEH TTOMOIIBIO.

3HAKOMMTBCS € HCTOPHEH pPa3BUTHSI TE€OMETPHUH.

OIIMCaHHOU
LHEHTPBl  3TUX

IToBTOpEHME,
00001IeHnE
3HAHMI
44)

[ToBTOpenue u 000OIIEHNE OCHOBHBIX IMOHATHH U METOIOB
Kypca 7 Kiacca.

Pemartn 3aJa4YM Ha IOBTOPCHHUE, HIIJIIOCTPHPYIOHIUEC CBA3U
MCXKIAY pa3siInYHbIMU 4aCTIAMHU Kypca.







8 kiacc (He MeHee 68 u)

Ha3zpanue
pasnena (TemMbl)
Kypca (4Mciio
4acoB)

OcHOBHOe coiep:kaHue

OcHOBHBIE BU/IbI 1eSITEJILHOCTH 00y4AKOIINXCS

YeTpIpEeXyroJbHUK
"

[TapamnenorpamMm, ero Npu3HaKu U CBOMCTBA. YacTHbIE Cilyyau
napajuieJiorpaMMoB  (MPSMOYTOJBHUK, pPOMO, KBaapar), HX

HN300paxarb U HAXOAUTH HA YEPTEXKAX YETHIPEXYTOIbHUKA
Pa3HBIX BUJOB U UX JJIEMEHTBHI.




(12 9)

MPU3HAKHU U cBOMcTBA. Tpamenwus. PaBHoOokas u
MPSIMOYTOJIbHAS TPAIICLIUH.
Yosoenue meouanwi. Llenmpanvnas cummempus

®opmyanpoBaTh omnpeeIeHus: napaiesorpaMma,
MpsIMOYTOJIbHUKA, poMOa, KBajapaTa, Tpaneluuu, paBHOOOKOH
Tpamnenuy, NpsIMOyrolbHOM Tpanenuu.

HUcnoab3oBare @NpH  pelleHHMHd NPOCTEHINMX 32124
NIPU3HAKU U CBOMCTBa: MapajuiesorpaMMa, IpsMOYroJIbHUKA,
poM0Oa, KBajgpara, TpaneluH, pPaBHOOOKOW  TpareruH,
IIPSIMOYTOJIBHOM Tpamnenuu.

IIpumeHsiTE MeTOA yIBOEHUS MeEIUaHbl TPEYrOJbHUKA C
OIIOPOM Ha aJrOPUTM IIpaBUJIA.

Hcnoab3oBaTh 1M(POBBIE pecypchl s HUCCIEIOBAHUS
CBOWCTB M3y4aeMBbIX QUIyp.

3HAKOMUTBCS C UCTOPHEN pa3BUTHSA reOMeTPHH.

Teopema daseca
U Teopema o
NPONOPUHMOHAIBH
bIX OTpe3Kax,
MOX00HBIE
TPeyroJbHUKHU
(15 4)

Teopema @aneca u meopema 0 NPONOPYUOHATILHBIX OMPEIKAX.
CpenHss nuHUSA TpeyrojbHUKa. Tpanenus, €€ cpeaHsist INHUs.
IIponopyuonanvnvle  ompesKku, NOCmMpoOeHue  YemeEPmo2o
NPONOPYUOHATLHO20 OMPeE3KA.

Cesoticmsa yenmpa macc 8 mpeyeoibHUKe.
IlooobHble  mpeyzonbHUKU. Tpu  npusnaka
mpey2onvruxos. lIpakTnueckoe NpUMEHEHHE.

nooobus

IIpoBoaNTL MOCTPOEHHUS C TOMOIIBIO LIUPKYJIS U TUHEUKH C
ucronb3oBaHue  TeopeMbl  dajmeca M TEOpPEMBI O
IIPONOPLUUOHANIBHBIX ~ OTpE3KaX, CTPOMTH  YETBEPTHIN
MIPONOPLUUOHAIBHBIA  OTPE30K C ONOpPOM HA 3PUTEIbHYIO
HarJIsJHOCTb.

HaxoauTh n07100HbIE TPEYTOIBHUKN HA TOTOBBIX YepTEXkKax €
yYKa3aHUEM COOTBETCTBYIOIIMX HPU3HAKOB MOJ00US IpU
HEOO0XOIMMOCTH C BU3YyaJIbHOW OIOPOii.

Pemiath 3agaum Ha 1oJ0O0HBIE TPEYrOJBHUKH C MOMOUIBIO
CaMOCTOSITEJILHOTO IIOCTPOEHMSI YEPTEXEH U HaXO0XKICHUS
MOJOOHBIX  TPEYTOJILHUKOB  TPH  HEOOXOAMMOCTH  C
HAIMPAaBJISIONIEH TOMOIIIBIO.

IIpoBoanTh 10Ka3aTEJBCTBA C UCIIOJIB30BAHUEM IIPU3HAKOB
000U HECIIOKHBIX I'€OMETPHUUYECKUX 3a7ady C ONOpod Ha
QITOPUTM YUEOHBIX JEHCTBHIA.

IIpumeHsITH  TOJIy4€HHbIE  3HAHHUA  pPU  PEILIECHUU
TeOMETPHUECKUX U MPAKTUYECKUX 3a/1a4 IIPU HEOOXO0AUMOCTH
C HaIPABJISIIOLIEH TOMOIIBIO.

3HAKOMHTBCS € HCTOPHEH pPa3BUTHSI TE€OMETPHUH.




ILnomaae.
Haxo:xnenue
IJIoaaen
TPEeyroJibHUKOB

U MHOT'OYT'0JIbHBIX
¢uryp. ILnomanu
No00HBIX puryp
(14 9)

[TonsiTne 06 001ICH TEOPHH TUIOIIAIH.

@opMmynel AN TUIOMIATU TPEYTOJbHUKA, MapajuieiorpaMmma.
Omuowenue niowaoeii mpeyeoibHUKO8 ¢ 00WUM OCHOBAHUEM
unu oowetl 6b1ICOMOIl.

Buiuucnenue nnowaoeti crnoocuvix ueyp uepes pazbuenue Ha
uacmu u 0ocmpoeHue.

[Tnomanu duryp Ha kieryaToit Oymare.

[Tnomanu nogoOHBIX Guryp. Beraucnenue riomasneii. 3amgaqun ¢
NPaKTUYECKUM COJlepKaHueM. Peuwtenue 3a0ay ¢ NOMOWbIO
Memooa 6CROMO2AMENbHOL NAOWAOU.

OBjazeBaTh NMEPBUYHBLIMU TpPeACTABJIeHUSIMH 00 oOmei

Teopun miuom@aau (Mepbl), (OpMYJMPOBATH CBOICTBa
IUTIOINAM, BBISCHATh UX HAIJIAHBINA CMBICII.

[lpumensats  dopmynsl  IUIOMIAAU  Mapajienorpamma,
TPEYrojbHUKA, TpaNeUM C ONOpPOH Ha CIPaBOYHYIO
nH(pOpMaIHIO.

IIpumensTh (bopmybl IUIOIIAH BBIITYKJIOTO

YeTHIPEXYTOMPHUKA Yepe3 TUaroHadd U yrojl MEeXIy HUMH C
OTTOPOI Ha CIIPABOYHYIO MH(POPMAIIHIO.

Haxogutph miomanu ¢uryp, n300pakEHHbIX Ha KJeT4yaTOU
Oymare, MCIOJIL30BaTh Pa30UEHNe HA YAaCTH U JIOCTPOCHHE.
Pa30upaTh npuMepbl UCTIOIE30BaHMs BCIOMOTATEILHON
IUIOINAAM Ul PELIEHUs TeOMETPUUYECKHX 3aad.

Haxomute miomanu mnoaoOHbIX ¢Guryp ¢ Omnopod Ha
CIIPaBOYHYIO HH(POPMAIIHIO.

BbIyucasiTh TUIOMAAN Pa3InIHBIX MHOTOYTOIBHBIX (UTYD.
Pemats 3a1a4yM Ha TUIOIIAAb C IPAKTUYECKUM COJIEPKAHUEM
MIOCJIE COBMECTHOTO aHAIIN3A.

Teopema
ITudgaropa u
HavyaJja
TPUTOHOMETPUH
(10 v)

Teopema Iludaropa, e€ poka3zaTenbCTBO M HpPUMEHEHHE.
Oo6parnas teopema [ludaropa.

OmnpeneneHue TPUTOHOMETPUUECKUX (YHKIMHA OCTpOro yria,
TPUTOHOMETPUUYECKUE  COOTHOLIEHHSI B  MPSIMOYTOJIbHOM
TpeyrojabHuKe. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
CooTHomieHUsT  MeXAy CTOPOHaMH B  INPSMOYIOJbHBIX
TpeyrojabHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBath Teopemy Iludaropa, menmoab3zoBaTh €€ B
IIPAKTUYECKHUX BBIYNCICHUAX.

Brnagerb  MOHATUAMHM — TPUTOHOMETPUYECKUX  (PyHKUIUH
OCTPOTO yTjia, MPOBEPATH UX KOPPEKTHOCTD.

BbIBOAMTL  TPUTOHOMETPHUYECKHUE  COOTHOUICHUS B
MIPSIMOYTOJIBHOM TPEYTOJIBHUKE C OINOPOM Ha CIPAaBOYHYIO
nH(popMaIuto.

HccaenoBath  COOTHOIICHUST  MEXIY  CTOPOHAMH B

MPSIMOYTOJIBHBIX TPEYToJIbHUKAxX ¢ yriaamu B 45° u 45°; 30° u
60° ¢ HanpaBJISIONIEH TOMOIIIBIO.

Hcnoab3oBats  GOpMyNIbl  TPUBEACHUS U
TPUTOHOMETPUYECKOE TOXKIECTBO AJISI HAXOMKICHUS
COOTHOIICHUH MEXJIY TPUTOHOMETPHUECKUMH (PYHKIUAMU
pPa3IMyYHBIX OCTPBIX YIVIOB C OMNOPOW Ha CIPABOYHYIO

OCHOBHOC




nHpopmaIuto.

IIpuMeHAITD MONTYYEHHBIE 3HAHUS U YMEHMs IPU PEILICHUU
MPAaKTUYEeCKUX 3a7ad (MpH HEOOXOAMMOCTH C ONOpPOH Ha
JIITOPUTM NpPaBUJIA).

3HAKOMHTBCS € HCTOPHEH Pa3BUTHSI T€OMETPHUH.

Yribl B Bnucannsie U LIeHTpaibHBIE YIJIBI, YTOJI MEXY KacareabHOU U | @opMyJMPOBaTHL OCHOBHBIC OIPEACICHUS, CBS3aHHBIC C

OKPY’KHOCTH. XOpIOH. yriaamu B Kpyre (BIIUCAaHHBIN yroJl, IIEHTPAIbHBIN Yrom).

Bnucanunbie VYTIIbI MEXYy XOpJaMu U CEKYIIHMHU. HaxoauTh BHHMCaHHBIC YTJIbI, OMUPAIOIIMECS HA OAHY AYTY,

U ONMCAHHBbIE Brcanubie ¥ onucaHHBIC YETHIPEXYTONBHUKH, UX MPU3HAKH U | BBIYMCIASATH YIJIbl C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX YTIIaX,

YeTbIPEXYroJbHUK |CBOWCTBa. [IprMeHeHHME OSTUX CBOWCTB TMPH  PEHICHHH | TEOPEMBI O BIMCAHHOM YETHIPEXYTOJIBHUKE, TEOPEMBI O

U. r€OMETPUYECKUX 3a/1ay. LHEHTPaJIbHOM YIJIE MpPH HEOOXOAUMOCTH C BHU3yalbHOU

KacaresabHbie B3auMHoe pacnonoxxkenwe AByX OKpyxkHocTedl. Kacanwue | onopoil.

K OKPYKHOCTH. OKPY>KHOCTEH. HccaenoBatb, B TOM YKCIIE C TTOMOIIBIO IIU(PPOBBIX
pecypcos,

Kacanue BIHCAHHBIC U ONMCAHHBIE YETHIPEXYTOJIbHUKHU, BHIBOAUTH HX

OKPY’KHOCTeM CBOMCTBA U MPU3HAKH OCIIE COBMECTHOTO aHAJIN3a.

(13 9) Hcnonb30BaTh 5TH CBOMCTBA M TMPU3HAKK TIPU PEIICHUU
3ajad.

IToBTOpEHUE, [ToBTOpEeHNE OCHOBHBIX MOHATHM M METOAOB KypcoB 7 u & |PemaTh 3aiayM Ha MOBTOPEHHUE, WILIIOCTPUPYIONIUE CBSI3U

00001meHune KJIacCOB, 0000IICHNE 3HAHU. MEXIy pa3IMYHBIMHU YaCcTSIMH Kypca.

3HAHUM

(@)

9 knacc (He MeHee 68 u)

HazBanue
pasnesa (TemMbl)
Kypca (4ucj10
4acoB)

OcHoBHOe coxepxaHHue

OcHOBHBbIE BU/IbI 1eITEJILHOCTH 00y4aK0IIMXCS




Tpuronomerpusi. |OmnpeneneHue TPUroHOMETpUYECKUX (QYHKUUH yrioB oT 0° no|dopmyJupoBaTh  omnpelejeHHs]  TPUTOHOMETPHUUECKUX
Teopembl 180°. KocuHyc W cuHYC OpsSMOro W Tymoro yrja. Teopema|(yHKIHMHA TyHObIX W TPSMBIX YIJIOB C BU3yaJbHON OIOPOW.
KOCHHYCOB U kocuHycoB. (OO6o006mméHHas) TeopeMa CHHYCOB (¢ pammycom|PopMysnnpoBaTh T€OpeMy KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. ONMCAHHOM OKPYXHOCTH). HaxokjaeHwe JUIMH CTOPOH U |PaJdyCOM OIMCAaHHON OKPY’KHOCTH).
Pemienne BEJIMYUH YTJIOB TPEYTOJIbHUKOB. Pemiath TpPEyrosibHUKKA C OMOPOM HA aJITOPUTM YUeOHBIX
TPeyroJbHUKOB dopmyiia TIOMAM TPEYTOJIbHUKA Yepe3 JBE CTOPOHBI U YIoJ | ACHCTBUM.
(16 u) Mexy HuMu. dopmyiia IUIoIIa Iy YeThIpEXYrojibHUKA Yepe3 ero | Pemarte  mpakrudeckue  3aa4yM, CBOAsIIMecss K
JIMAarOHAIIA U YTOJI MEX1y HUMHU. HAXO0K/IEHUIO PA3JINYHBIX 3JIEMEHTOB TPEYroJbHHUKA.
[IpakTHueckoe MpuMEHEHNE TOKa3aHHBIX TEOPEM.
IIpeoGpazoBanue |/lonamue 0 npeobpazosanuu noooous. OcBauBartb MOHATHE npeoOpa3oBaHus IOJ00uSI.
nmoxoous. CoomeemcmeeHntble d1emMeHmbl NOOOOHBIX ueyp. HccaenoBaTh OTHONICHUE JIMHCHHBIX AJIEMEHTOB (GUTYpP TpH
MeTpuueckue Teopema o npoussedenuu ompe3koé xopd, meopema o |npeodpazopanun nogodus. Haxoaurs npumepsl nopodust B
COOTHOIIICHUSA B npousBedeHUul Ompe3Ko8 CeKywux, meopema o Keaopame OKPY>KalOLIEN JIE€HCTBUTEIBHOCTH.
OKPYKHOCTH kacamenvroll. [Ipumenenue 6 pewenuu 2eomempuyeckux 3aoay. | Bvigooums mempuueckue coomnowenus mexicoy ompeskamu
(10 u) Xopo, CeKywux U KAcamenibHblX C  UCNOIb308AHUEM
BNUCAHHBIX V27108 U NOOOOHBIX MPEY20TbHUKOS.
Pewamsy ceomempuueckue 3aoauu U 3a0auu U3 PeaibHOU
JHCUBHU C UCNONILI0BAHUEM NOOOOHBIX MPEY20TbHUKOS.
BekTopsl OrmpesienieHre BEKTOPOB, CI0KEHHUE M PA3HOCTh BEKTOPOB, HUcnoab3oBaTh BEKTOpPHl KaK HaMpaBlEHHBIE OTPE3KH,
(12 v) YMHOKE€HHE BEKTOPA Ha YUCIIO. HCCJIe10BATh F€OMETPUYECKUN (mepemereHue) u

PU3HYECKHUI U T€OMETPUYECKUI CMBICII BEKTOPOB.
Pasnoxenue BexkTopa 1o JByM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunats! BekTopa.

CkansipHO€ NpPOU3BEIACHHE BEKTOPOB, €0 NPUMEHEHHE IS
HaXO0XJIECHUS JUIMH U YTJIOB.

Pemenue 3a1a4 ¢ MOMOIIBIO BEKTOPOB.

IIpuMeHeHne BEKTOPOB Ul PELICHUs 3a1a4 KMHEMAaTUKU U
MEXaHUKH.

¢usndeckuii (cuia) CMBICIBI  BEKTOPOB C ONOpOH Ha

BOITPOCHBIN IIJIaH.

3HaThL omnpeaeeHHs] CYMMBI U Pa3HOCTH BEKTOPOB,
YMHOKEHUS BEKTOpa Ha 9HCIIO, uccJe10BaTh
reOMEeTPUYECKUN U PU3NYECKUIN CMBICIIBI ATHX OTIEepaIlHii.
Pemarp reomerpuueckue 3aJayd €  HUCHOJIb30BAaHUEM
BEKTOPOB.

PacknaapiBaTh BEKTOp 1O JBYM  HEKOJUIMHEAPHBIM
BekTopaMm. HMcmoab3oBaTh  CKalsipHOE — MPOU3BENIECHUE

BEKTOPOB, BBIBOJMTH €TI0 OCHOBHBIE CBOMCTBA.
BbruncasaTs cyMMy, pa3HOCTb U CKaJIsipHOE IMPOU3BEACHHE




BEKTOPOB B KOOPMHATAX.
IIpuMeHSATh CKAJIAPHOE TMPOU3BEACHHUE ISl HAXOXKICHUS
JUTMH U YTJIOB.

JdexapToBbl JlekapTOBbI KOOPAMHATHI TOYEK HA IJIOCKOCTH. OcBauBaTh MOHATHE MPSIMOYTOJILHON CHUCTEMbI KOOPAWHAT,
KOOPAUHATHI Ha| Vpaeuenue npsamou. YTI0BOH KOI()PUIMEHT, TaHTEHC Yyria |JIeKapTOBBIX KOOPAUMHAT TOUKH.
IUIOCKOCTH HAaKJIOHA, TapaJuIeJIbHbIE U EPIECHAUKYJIAPHbBIC MPSIMBIE. HccaenoBarb ypaBHEHHUE IPSMON U OKPYKHOCTH C OMOPOit
Ha
99 VYpaBHeHue OkpyxHOCcTH. HaxoxaeHue KOOpIHWHAT TOYEK | BOIPOCHBIN IUIaH.
MEPECECUCHHS OKPYKHOCTH U MPSMOM. HaxoauTe LeHTp U painyc OKpY>KHOCTHU IO €€ YPaBHEHUIO.
Meroa KOOpAMHAT NPU PELIEHUH T€OMETPUYECKUX 3a1ad. PemaTe 3a1a4M Ha HAXOXKJACHUE TOYEK MEPECEUEHUS MTPSAMBIX
Hcnons3oBaHne MeToa KOOPAUHAT B MTPAKTUYECKHX 3a/1a4ax Y OKPY’KHOCTEH C IOMOIIBIO METOJIa KOOPIMHAT.
Hcnoab3oBaTh CBOWCTBa yriioBoro ko3dduumenra npsmoi
MpU pEUIeHUH 3aJay, g OINPEACIICHHUS PAaCHOJI0XKECHUS
MIPSIMOU.
IIpuMeHATh KOOPJIMHATHI MPU PELICHUH T€OMETPUUYECKUX U
MPaKTUYECKUX 3aJay, [Js1 [OCTPOEHUS MaTeMaTHYECKUX
MOJIeTIel peasbHbIX 3a/1a4 («METO KOOPIUHATY).
IHonb30BaTbest Uil MOCTPOEHHUS U MCCIEIOBAaHUU
MU (POBBIMU PECYPCAMHU.
3HAKOMHUTBCS ¢ HCTOPHEN Pa3BUTUS T€OMETPUH
IIpaBuibHbIE [IpaBUIIBHBIE MHOTOYTOJIBHUKH, BBIYMCIICHHE WX JJIEMEHTOB. | ®opMyJupoOBaTh onpeeIeHue MIPaBUIIbHBIX
MHOIOYroJIbHUKH. |Uucino I W JuHa OKpPYXHOCTHU. JIIMHA IOyru OKpPY’KHOCTH.| MHOTOYT'OJBHHUKOB, HAXOAUTDb UX 3JIEMEHTHI.
Hnnna Pannannasa mepa yria. IHob30BaTHLCS MOHATHEM JUTMHBI OKPY>KHOCTH, BBEIEHHBIM C

OKPYKHOCTH U
IVIOIAAb Kpyra.
Buliuucienue
1o aaen

84)

[Inomanps xpyra M €ro 3JEMEHTOB (CEKTOpa U CETMEHTA).
Boruncnenue miuomazaei puryp, BKIIOYAIOIINX JIEMEHTHI KpyTa.

[IOMOIIBIO NPABWIBHBIX MHOI'OYTOJIBHUKOB, OIpPeNeIsTh
YHCIIO IT, JUIMHY IYTH U PaJUaHHyI0 Mepy yIJia 1o o0pasity.
IIpoBoauTh NMepexoa OT paAMaHHOW MEPHI yTIila K IpagyCHON
1 Ha000pOT 10 BU3yaJIbHOU OTIOpe.

OnpeaensaTs onanp Kpyra.

BoiBoauTh (popmyiibl (B rpayCHOM U paJiuaHHONW Mepe) A
JUIMH AYT, IUIOLIAJEH CEKTOPOB M CErMEHTOB C OIOPOW Ha
BOIIPOCHBIN IUIaH.

BoruucasaTs 1miomand  Quryp, BKIIOYAIONIMX SJIEMEHTHI




OKPYKHOCTH (KpyTa) ¢ OIOPOi Ha CIIPaBOYHYIO
UH(OPMALIHUIO.
HaxomuThb miiomniaiu B 3a/1a4ax peajibHON KHU3HH.

JABuxennst Ilonsamue o 08udiCeHUU NIOCKOCTU. Pazdoupars  npumepsl,  WUIIOCTPUPYIOLIME  TOHATHUS
IUVIOCKOCTH Iapannenvuolii nepenoc, nogopom u cummempus. Ocu u JBUKEHUS, LIEHTPOB U OCEH CUMMETPHHU.
(64) YEeHmpbl CUMMEMPUL. @®opmMyIMPOBaTh ONPEICICHUS NapaJyIeIbHOrO MEpEeHoca,
IIpocmeiiwue npumenenus 6 peulenuu 3a0au. MIOBOPOTa U OCEBOW CHUMMETPUH C BH3YyaJIbHOH OMNOPOM.
HaxoauTth HEMOABMXHBIE TOYKHU IO 00pasiry.
HaxoauTthb HEHTPBI U OCH CUMMETPHI POCTEUIIUX PUTYp 1O
oOpasiry.
Ilpumenamev napannenvuviii. NEpeHoc U CUMMEMPUIO NPU
PpeueHuu 2eoMempuieckux 3a0ay (pazoupame npumepul).
Hcnonvzoeams 01151 nocmpoenusi u uccie008anuil yugpoaswvie
pecypcbi.
IHoBTOpEHUE, [ToBTOpEHNE OCHOBHBIX MOHATHH M METOJOB KypcoB 7—9 |OmnepupoBaTh NOHATHUSIMHU: QUrypa, TOYKa, MpsMas, yroi,
00o0eHne, KJIACCOB, 00OOIICHNE ¥ CHCTEMAaTHU3aIlHsl 3HAHU. MHOTOYTOJIBHUK, PaBHOOCIPEHHBIM W  PAaBHOCTOPOHHUU
cucremaTuzaumsa  |[Ipocreiiime reomerpuueckue (GUIYpbl M UX CBOWCTBA. | TPEYTOJIBHUKH, NPSAMOYTOJBHBIM TPEYroJbHUK, MeIuaHa,
3Ha1m1"42 N3mepenne reoMeTpu4ecKiuX BEITUYHH. OucCeKTpuca W BBICOTA TPEYTOJbHUKA, MHapajIesIorpaMM,
(7 4) TpeyroyibHUKH. poMO, MpsSMOYTOJIBHUK, KBAJpaT, Tpalelus; OKpY>KHOCTb,

[TapannenpHble U IEPIIEHAUKYISPHBIE MIPSMBIE.

OKpyXHOCTb U Kpyr. l'eomeTpuueckue MOCTpOeHHUs. YTJbl B
OKpPY>XKHOCTH.  BrnucaHHble W ONUCAHHBIE  OKPY>KHOCTH
MHOTOYTOJIbHUKOB.
[IpsiMast 1 OKpPy>KHOCTb.
UeThIpEXYyTroJIbHUKH.
YEThIPEXYTOJIbHUKH.
Teopema [1udaropa u Hauana Tpuronometrpuu. Pemenue oOmx
TPEYTrOJIbHUKOB.

[IpaBuibHBIE MHOTOYTOJIBHUKH.

[TpeobpazoBanms miockoctu. Jsmxkenus. [Tlonooue. Cummetpus.
[Tnomane. Beraucnenne mnomaaeii. [Tnomanu nonoOHeIx duryp.
JlekapTOoBbI KOOPAUHATHI HA TJIOCKOCTH.

Brmmcannere u OITMCAaHHBIC

KacaTelbHasl; paBeHCTBO U Nojo0ue (uryp, TpeyrojibHUKOB;
MapajuleIbHOCTh M MEPHEHIUKYISIPHOCTh HPSIMBIX, YroJl
MEXAy TpPSIMBIMH, CHMMETPHUS OTHOCHUTEIBHO TOYKH U
NpSIMOM; JJIMHA, PACCTOSHUE, BEIMYMHA Yyria, IUIOMAlb,
MepUMETP.

HUcnonb3oBate  (opmynabl: 1nepumerpa U IUIOIMIATU
MHOTOYTOJTFHUKOB, UIMHBI OKPY>KHOCTH U TUIOUIa[N KpyTa,
00BEMaA MPSMOYTOIBHOTO MapalieNienumnea.

OnepupoBaTtb NOHATHAMM: IPSIMOYIOJbHas  CHUCTEMA
KOOpJMHAT, BEKTOp; MCHOJb30BaTh JTH TMOHATUA I
MIpeJICTaBICHNUS JaHHBIX U pEIICHUs 3ajad, B TOM YHUCIIe U3
JIPYTUX Y4eOHBIX MPEIMETOB.

Pemath 3agaum Ha TOBTOpPEHHE OCHOBHBIX IIOHATHUH,




BeKTOpH Ha IIJIOCKOCTH.

WJUTFOCTPALIMIO CBA3EH MEXAY Pa3IMYHBIMU YacTSIMH Kypca.
BoiOupaTh MeTOA 17151 PEIICHUS 3aa9H.
PemraTte 3amaun U3 nOBCEeIHEBHON KU3HU.







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* Maremaruka. ['eometpust: 7-9-e kiiaccol: 0a30BbIi YPOBEHb: yUeOHUK, 7-9

kiaccel/ Atanacsa JI.C., bytyzoB B.®., Kagomies C.b. u npyrue, AKiinoHepHoe

obmectBo «M3naTenscTBO «IIpocBemieHne»

METOANYECKHUE MATEPHUAJIbBI VIS YUUTEJA

| 7 H.®. I'aBpunosa KM MockBa
['eomerpust BAKO
2 7 JI.C. Atanacsu Pabouas Terpaan MockBa
['eomerpust IIpocBenieHue
3 8 H.®.I'aBpunosa KM Mocksa
['eomeTpust BAKO
4 8 JI.C.Artanacsin Pabouas Mockaa
['eomerpust TETPa/lb IIpocBenieHue
5 8 A.B.®apkos Tectbl MockBa
reOMETPHSI «DK3aMEH»
6 | 'eomeTpus MuitieHKO TemaTtuueckue MocxkBa
7,8.,9 KII. TECTHI IIpocBemienne
7 | 'eomerpus M.A. Nuenckas | CaMOCTOSITEIbHBIC MockBa
7,8,9 ki1 Y KOHTPOJIbHBIE [Ipocsemenne
paboThI
8 9 A.H.Pypykun KM Mocksa
['eomerpust BAKO
9 TexHonornueckue
7,8,9 I" JO.KoTyH KapThl YPOKOB 110 ?onrorpa{f
I'eomerpus y4eOHUKY Yuurens
JI.C.ATtaHacsiHa
10 7.8,9 MeTtoanueckue MockBa
I'eomeTpust JI.C. Atanacsin
Broc PEKOMEHJAIUU. «IIpocBemnienue»
11 7,8,9 H.®. I'aBpunona [Toypounsie MockBa




I'eomeTpus

pa3paboTKH
kK YMK
JI.C.ATtaHacsiHa

"BAKO"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. «IIxonbHEII mOMOIIHUKY: http://school-assistant.ru/

2. «IlIxonpHas MaTeMaTHKa»: http://math-prosto.ru/index.php

3. «SKmaccey: http://www.yaklass.ru
4. ®enepanbHBIN EHTP HHHOPMAITMOHHO-00Pa30BaTEIBHBIX pecypcoB: http://eor.edu.ru/.
5. Enunas komeknus nudpoBsIx 00pa3oBaTenbHBIX pecypcos: http://school-ollection.edu.ru/.

6. Uudopmanmonnas cucrema "EquHoe oKHO q0cTymna K

oOpazoBarensHbIM pecypcam': http://window.edu.ru/.

7. ®enepanbHblii noptan "Poccuiickoe oOpa3oBanue:

http://www.edu.ru/. Komnekrus 0P u [{OP.

"OT1kpeITHIN KiTacc" http://www.openclass.ru/




CucreMa onleHMBaHHUs M0 MaTeMaTHKe 7-9 Kjace

Cuctema OUEHKN MNpeaMETHbLIX pPe3y/ibTaTOB 0OCBOEHUA y‘-le6HbIX
nporpamm C y4ETOM yPOBHEBOIO Noaxoda, npeanonaraeTt BbigeneHme 6asosoro
YPOBHA AOCTM)KEHMﬁ KaK TOUYKMU OTCUETA Nnpn NOCTpoeEHUN BCEN cucTembl OUEHKU

M OpraHM3auumn MHANBMAYaAbHOM paboTbl ¢ obyyaroWwmmmcs.

Ba3oBblii ypoBeHb NOCTH:KEHMIA: JEMOHCTPUPYET OCBOCHHE YUYEOHBIX
JEHUCTBUI C OTMIOPHOM CHUCTEMOI 3HAHUW B paMKax BbIJIEJICHHBIX 3a1a4. OBIajaeHue
0a30BbIM YPOBHEM SBJISIETCS JOCTATOYHBIM [IJIsi MPOJOKEHUS OOydYeHHsS Ha
CenyIomeld CTyrnmeHn oOpa3oBaHMs, HO HE MO NPOPWIHHOMY HAIPABJICHHIO.
JlocTrKeHu1o 6a30BOro YPOBHS COOTBETCTBYET ommemka
«y00671€meopUmMeENbHO» (Unu OMMEmKa «3», OMMemKda «3a4meHo»).

[IpeBbimienre 0a30BOro ypoBHSI CBUIETENBCTBYET 00 YCBOCHUH OMOPHOM
CHUCTEMbl 3HAHUM HA YPOBHE OCO3HAHHOT'O MPOU3BOJHLHOIO OBJIAJCHUS YUCOHBIMU
JEHUCTBUSAMH, a TaKXKE O Kpyroszope, mupote (Wiu u30upaTeIbHOCTH) UHTEPECOB.
[lenecooOpa3HO BBIIEIUTH CIEIYIONIUE ABA YPOBHS, MpeBbINIAIONINE 0A30BbIii:

* [loBbIICHHBIN YPOBEHb JOCTH)KEHUS IUIAHUPYEMBIX pPE3YJIbTaTOB,
OUEHKAa «Xopouio» (ommemxa «4»);

* BLICOKHII YPOBEeHb JIOCTIKCHHS IUJIAHUPYEMBIX DPE3yJIbTaTOB, OUEHKA
«omauuno» (ommemka «5»).

JInst onmucaHusl MOATOTOBKM yYalllMXCsl, YPOBEHb JOCTHKEHUN KOTOPBIX

HUXxe 6a3030ro, u,enecoo6pa3Ho BblAe/INTb TaKXKe ABa YPOBHA:

* IOHUKEHHBIN YPOBEHb JNOCTHXKECHUU, OyeHka
«Hey00671emeopumenvHoy (ommemka «2»);

* HU3KUI YPOBEHb JOCTW)KCHUM, OUeHKa «naoxo» (ommemka «1»).

He noctmwkenne 06a30BOr0 ypoBHS (MOHWKEHHBIM W HU3KUNA YPOBHHU
JOCTUXKEHU) (PUKCUPYETCS B 3aBUCUMOCTH OT 00BbEMA U YPOBHS OCBOCHHOTO U
HEOCBOEHHOTO cojiepkaHus npeamera. OnucaHHbIN BbIIIE TOJIX0]T LEIeco00pa3Ho
MPUMEHATL B  XOJ€  PA3JIMYHBIX MPOLEAYpP  OLEHUBAHUS:  TEKYUIEro,

IPOMEKYTOYHOT'O U UTOTOBOTO.



Ana oyeHKU OUHAMUKU ¢hopMUPOBAHUA NPeodMemHbIX pe3ysbmamos B
CUCTEME BHYTPU LUKOJIbHOTO MOHMUTOPMHIa 06pa3oBaTesibHbIX AOCTUMKEHUN
uenecoobpasHo GMKCMPOBATb M AaHANM3UPOBATb AdHHble 0 CHGOPMMPOBAHHOCTHU
YMEHUMA M HABbIKOB, CNOCOOCTBYIOWMX OCBOEHUIO CUCTEMATUYECKUX 3HAHUWU, B

TOM YUcne:

* NePEUYHOMY O03HAKOMJIEHUIO, ompaoomke  u 0CO3HAHUIO
meopemuueckux mooenei u nonamuii(oOMEHAYIHBIX U 0Aa30BBIX IS JAHHOU
00JIaCTH 3HAHUS), CMAHOAPMHBIX AJI20PUMMOE U NPOUEOYD;

* 6bIAGIEHUI0 U OCO3HAHUIO CYUWHOCMU U 0COOEHHOCHEUN3y1acMbIX
00BEKTOB, MPOLIECCOB U SIBICHUN ACUCTBUTENBHOCTU (IIPUPOAHBIX, COIUATBHBIX,
KYJbTYPHBIX, TEXHUYECKUX U JP.) B COOTBETCTBUU C COJICPKAHUEM KOHKPETHOTO
y4e0HOT0 NMPEAMETA, CO30AHUIO U UCNOIb306AHUI0 MOOelell U3yUaeMbIX O0BEKTOB
U TIPOLIECCOB, CXEM;

* 6bIAGIICHUIO U AHAIU3Y CYULECMGEHHBIX U YCHIOUYUGHIX C6A3eU U
OMHOWEHUNMEXTY OOBEKTaAMH U MPOIIECCaMHU.

[Ipu sTOM 00s3aTENIBHBIMU COCTABISIONIMMU CHUCTEMbl HAKOILJICHHON
OLICHKU SABJISIFOTCS MaTE€PUAIIBL:

* Cmapmoegoil OUaAZHOCMUKU,

* memamuyecKux U Umo208biX NPOEEPOUHbBIX padom no ecem y4eoHvlm
npeomemanm,

* meopyeckux padom, BKItouas yuyeOHbIE UCCIIEIOBAHUS U y4EOHbIE

IIPOEKTHI.



Onenka YCTHBIX OTBETOB 06yqalo11mxcsl

OTBeT OlleHUBAETCSI OTMETKOM «5», €CJIM YYeHHUK:

1. moJIHO pacKpbul coAep)KaHUE Marepuaja B o0beMe, MPeayCMOTPEHHOM
OporpaMMoi U y4eOHUKOM,

2. M3II0KWJI MaTepual TPaMOTHBIM S3BIKOM B OIPEACICHHOM JIOTHYECKOU
IIOCJIEA0BATEIBHOCTH, TOYHO MCIIONBb3Ysl MATEMAaTUYECKYI0 TEPMHUHOJIOTHIO H
CUMBOIJIVKY;

3. IpaBUJILHO BBINOJIHWI PHUCYHKH, YEPTEXH, IpaQUKH, COMYTCTBYIOILIUE
OTBETY;

4. mokaszan  yMEHHME  WUIIOCTPUPOBATH  TEOPETHYECKUE  IOJIOKEHHUS
KOHKPETHBIMU IIPUMEpPaMH, IIPUMEHATh UX B HOBOW CHUTYallMM IIPU BBIIIOJIHEHUHU
[IPAKTUYECKOTO 3a1aHU;

5. IPOAEMOHCTPUPOBAT YCBOCHME pAaHEE W3YUYCHHBIX COIYTCTBYIOLIUX
BOIPOCOB, C(POPMUPOBAHHOCTh U YCTOWYMBOCTh HCIONB3YyEMbIX IPU OTpabOTKe
YMEHUU U HaBBIKOB;

6. OTBEYas CaMOCTOSITENILHO 0€3 HABOJAIIMX BOIIPOCOB yUuTeNsd. Bo3MOXKHBI
OlHA - JB€ HETOYHOCTU IPU OCBEUICHUU BTOPOCTEICHHBIX BOIPOCOB WU B

BBIKJIaJIKaX, KOTOPBIC YYCHHK JICTKO UCITPABUII IO 3aMCYAHUIO YUHUTCIIA.

OTtBer OLIEHUBAETCSI OTMETKOM «4», €CJIX OH YIOBJICTBOPHACT B OCHOBHOM

TpeGOBaHI/IHM Ha OHCHKY «5», HO IIPHU 3TOM UMEET OAUH U3 HEAO0CTATKOB:

* B M3JIOKCHUHU JOMYIICHbl HEOOJbIINE MpoOeabl, HE HCKA3UBIINE
MaTCMaTHICCKOC COACPIKAHUC OTBCTA,

¢ JOIyIICHbBI OAWH — JBa HCAOYCTA IIPpU OCBCIICHHUHN OCHOBHOI'O
COACPKaHUA OTBCTA, UCITPABJICHHBIC 11O 3aMCUAHNIO YUUTCIIA,

e JOmyIlIeHbl omubOka WM Oojiee JBYX HEIOYETOB IIPH OCBEIICHUHU
BTOPOCTCIICHHBIX BOIIPOCOB MHWJIM B BBIKJIIAJKaX, JICTKO HCIIPABJICHHLIC IIO
3aMCYaHUIO YYUTEIIS.

OtMeTKa «3» cTaBUTCA B CJEAYIOIINX COAyYAAX:
* HCIOJIHO MJIM HCIIOCJICJO0BATCIBHO PACKPBITO COACPKAHUC MaTCpHalia, HO

MOKa3aHo 00Ilee MOHWMAaHUE BOIMPOCa M MPOJACMOHCTPUPOBAHBI YMEHUS,



JOCTATOYHbIE  JUISI  JAJbHEHIIEro  yCBOCHUA MNPOTPAMMHOrO  MaTrepuala
(ompeneneHHbIC «TpeboBaruIMH K MaTEeMaTHU4YECKON MOJAITOTOBKE
O00yYaIOIINXCS» );

* HUMEJNCh 3aTPYIHECHUS WU JOMYIIEHBI OIUOKHU B OMPEIeICHUN TTOHATHH,
WCIOJBb30BAHUM  MAaTEMaTHYECKOM  TEPMHUHOJOTMH, YEpTekKaxX, BBIKIAJKAX,
HCIIPABJIEHHBIE TTOCJIE HECKOJIBKUX HABOASAIINX BOIPOCOB YUUTEIIS;

* YUYCHHUK HE CIPAaBWICSA C MPUMEHEHUEM TEOPUM B HOBOM CUTYAIlUU MPHU
BBITIOJITHCHUH TPAKTUYECKOTO 3aJaHWs, HO BBITIOJHWI 3aJaHus 00s3aTeIhHOTO
YPOBHS CJIOKHOCTH I10 JJAHHOU TEME;

* NpU 3HAHUM TEOPETUYECKOrO MAaTepUalia BBISBICHA HEIOCTATOYHAS

c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHHI U HaBBIKOB.

OTMmeTKa «2» CTAaBUTCH B CJEAYIONIHX CIAyUYasiX:

* HE PACKpBITO OCHOBHOE COJiepKaHUe yueOHOro MaTepuarna;
* OOHApY)XEHO HE3HAHHE WJIM HEMOHUMAHHE YUYCHHKOM OOJIbIICH WM

HanOoJiee BaKHOM YacTu y4eOHOTro MaTepuana;

e JIONYIICHbI OIMMOKH B ONPEACICHUU TOHITHH, TPHU HCIOJB30BAHUH
MaTeMaTUYECKOW TEPMUHOJOTHM, B PHUCYHKaxX, 4YepTekax WM Trpadukax, B
BBIKJIQJIKaX, KOTOPBIE HE WCHPABJICHBI MOCJIE HECKOJIBKUX HAaBOJAIIUX BOIPOCOB
YYUTEIIA.

OtMeTKa «1» cTaBUTCS, €CJIN:

* YYCHHK OOHApYXWJI TIOJIHOE HE3HAHWE W HETMOHWMAaHHUE H3y4aeMOTO

y4eOHOro marepuana WM HE CMOI OTBETHTh HM Ha OJWH M3 IOCTaBJICHHBIX

BOITPOCOB 10 U3y4a€MOMY MaTepHaly.



OneHka NMCbMEHHbIX H KOHTPOJIbHBIX padoT

OTmeTKa «5» cTaBUTCA, ecnu:

® pa60Ta BBIITOJIHCHA ITOJIHOCTBIO,
®* B JIOTMYCCKHUX PACCYXKIACHUAX U 000CHOBaHHU pCeUICHUA HCT HpO6€JIOB n

OIITHOOK;
* B pEHICHUH HET MaTEMaTHYCCKUX OIMMOOK (BO3MOXKHA OJIHA HETOYHOCTD,
OMHMCKa, HE SBIISIONMIASCS CICJACTBHEM HE3HAHMS WM HEMOHHMMAaHUS Y4eOHOTO

Marepuana).

OrtMmeTka «4) CTaABUTCHA, €CJIM:

*paboTa BBINOJHEHA TMOJHOCTHIO, HO OOOCHOBAHHUSI IIIarOB PEUICHUS
HEJIOCTaTOYHBI (€CTM  yMeHHEe OOOCHOBBIBATH PACCYXKICHUS HE SBISUIOCH
cHenuaibHbIM 0OBEKTOM MPOBEPKH);

* IOMYIIIEHA OJ{HA OIIMOKA WM JABa-TPU HEJOYETa B BBIKJIAJKAX, PUCYHKaX,
yepTekax Wid rpadukax (eciaum 3TH BUALI padOThl HE SBISUIUCH CHEIMATbLHBIM
00BEKTOM MTPOBEPKH).

OtMeTKa «3» CTAaBUTCSL, €CJIN:

e JONyIIeHBI Oojiee OJHOW OMMOKH WM Oojee ABYX-TPEX HEI0YETOB B
BBIKJIaJIKaX, 4epTekax WiW Tpadukax, HO ydaliuiics BiageeT o0s3aTeIbHbIMU
YMEHUSIMU I10 ITPOBEPSIEMON TEME.

OTMeTKa «2)» CTABUTCHA, €CJIM:
* JIONYIICHBI CYIIECTBEHHBIC OIIMOKH, IOKa3aBIHME, YTO Yy4YaIluhcs He

BIaaccT 00s13aTeIbHBIMU YMCHHAMU 110 I[aHHOﬁ TEME B MOJIHOM MCEpPC.

OrmeTka «1» cTaBUTCA, €CJIM:
* paboTa mokasaja IOJIHOE OTCYTCTBHE Y ydaIlerocs o0s3aTeIbHbIX 3HAHUI
Y YMEHUU MO TMPOBEPSEMON TeMe WIIM 3HAUYUTENIbHAS YacTh Pa0OThI BHITIOJIHEHA HE

CaMOCTOATCIIBHO.



Oomas kaaccupuranus oMMO0K

I'pyObiMu cuuTaroTCsi OIIMOKM:

* HE3HAHUE OIPEIACIICHUS OCHOBHBIX IIOHATHUW, 3aKOHOB, IIPaBUII,
OCHOBHBIX TIOJIOKEHUW TEOpUH, He3HaHue (opMyls, OOIIECTPUHITHIX
CHMBOJIOB 0003HAaUYEHHI BCIIMYUH, CAVMHUI] UX U3MCPCHUA,

* HE3HaHWE HAMMEHOBAHUWU €IMHUI] U3MEPEHUS;

* HEyMEHUE BBIICIIUTH B OTBETE TJIABHOEC;

* HEyMEHHUE MPUMEHSThH 3HAHWS, AITOPUTMBI JIJIsl PEIICHUS 3a/1a4;
* HEYMEHHUE JieaTh BEIBOJLI U O000IICHUS;

* HEyMEHHUE YUTaTh M CTPOUTH TpaUKH;

* TOTEPsI KOPHS WM COXpaHEHUE TTOCTOPOHHETO KOPHS,

* orOpackiBaHue 0€3 OOBICHEHUN OJHOTO U3 HUX;

* paBHO3HAYHBIC UM OIIMOKU;

* BBIYHCIUTENbHBIC OIIHOKHU, €CIIM OHU HE SIBJIISIOTCS OIKUCKOI;

* JIOTMYECKHE OIIHOKHU.

K Herpy0biM ommékam cieayer OTHeCTH:

* HETOYHOCTh (HOPMYJIHMPOBOK, ONpPEACICHUN, TOHATUH, TEOPHIA,
BBI3BAHHAsI HENOJHOTOM OXBaTa OCHOBHBIX IIPU3HAKOB OIPEAEIIIEMOTO
IIOHATHS WM 3aMEHOM OJHOIO - IBYX U3 OTUX IPU3HAKOB BTOPOCTEIICHHBIMU;

* HETOYHOCTH rpaduka;
* HEpPAIMOHAIBHBIM METOJ] PEIICHUS 3aJaud WIM HEJOCTaTOUYHO

NPOJAYMaHHBIM IIJIJaH OTBETa (HApYIIEHWE JIOTUKH, IOJMEHAa OTACIIbHBIX
OCHOBHBIX BOTIPOCOB BTOPOCTEIICHHBIMH );
* HEpalMOHAIBHBIC METOJIBI PAOOTHI CO CIIPABOYHOM H
JPyTOU JINTEPATYPOU;
* HEYMEHME pellaTh 3aJ1auu, BBITIOIHATh 3aJaHus B O0IIEM BUJIE.
HemouyeraMu sIBJISIOTCA:

* HepalMOHAJIbHBIC TPUEMbI BHIYUCICHUIN U Pe0Opa30BaHMI;
* HeOpeKHOE BHITIOJHEHUE 3aMHCel, YepTexKel, CXeM, TpaduKoB.
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