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AnantupoBaHHasi padouyasi HporpaMMa 1o reoMeTpuH pacCUYMTaHa Ha 00y4aroluXCs
¢ 3aJiepkKoi euxuueckoro pa3zsutus (311P), Haxoasmuxcst Ha COBMECTHOM 00Y4YEHHH B KJlacce.
OOyuaromuecss ¢ 3aJep>KKOM TCHXMUYECKOTo pa3BUTUS MOJIY4aroT 0OOpa3oBaHHE,
COOTBETCTBYIOIIEE IO MTOTOBBIM JIOCTHXKEHUSIM K MOMEHTY 3aBeplIeHHs OOydeHus,
IUITAHUPYEMBIM pe3yJibTaTaM OCHOBHOT'O 00IIero oOpa3oBaHUs HOPMAaTUBHO Pa3BHBAIOIIUXCS
CBEPCTHUKOB, U B T€ K€ CPOKHU 00yueHus (7-9 Kinacchl) Ipu CO3JTaHUU YCIOBUH, yUUTHIBAIOIINX
uX 0coOble 00pa3oBaTebHbIe MOTPEOHOCTH.
[Ipu oTGope copepkaHus MaTepuana, METOA0B U (OpM pabOThI Ha YPOKE YUUTHIBAIOTCS
CleyroIIre 0COOEHHOCTH To3HaBaTensHOU ceprl AeTeii ¢ OB3:

1). HenocrarouHas mo3HaBaTellbHas aKTUBHOCTb, KOTOpas B COYETaHUHM C OBICTPOIl
YTOMJIIEMOCTBIO U HCTOIAEMOCTBI0 MOXKET CEPbE3HO TOPMO3UTh UX OOydYeHHE M pa3BUTHE.
BbricTpo HacTymaroliee yromyieHne MpUBOAUT K MOTepe padoTOCIOCOOHOCTH, BCIEACTBHE YETO
y oO0yd4aromuxcs BO3HUKAIOT 3aTPyJHEHHs B YCBOGHHM Y4YeOHOro Marepuana: OHHM He
YAEPKHUBAIOT
B IaMATU YCJIOBUS 33/a4M, NPOAMKTOBAHHOE IPEIUIOKEHUE, 3a0BIBAIOT CIIOBA; JOMYCKAIOT
MHOTOUYMCJIEHHbIE OIIMOKM B MHCbMEHHBIX padOTax; OKa3bIBAIOTCS HECIOCOOHBIMU OIICHHUTH
pe3yabTaThl CBOMX JACUCTBHUM; MX IpPEACTaBICHUS 00 OKpYXKarolleM MHpEe HEI0CTaTOYHO
HIMPOKH.

2). YV npereil ¢ 3aiepKKOH TICHUXMUYECKOTO PAa3BUTHUS BBISBICHBI 3aTPyAHEHHs IpH
BBINIOJTHEHUH 3aJIJaHUM, CBS3aHHBIX CO 3pUTENIbHBIM BOCIpHUSATHEM Marepuana. HaGmronatores
HEJOCTaTKU aHaJi3a IIpyd BBIIOJIHEHUU 3aJaHUl B YCJIOBHUAX IIOBBIIIEHHONM CKOPOCTH
BOCHPUATHUS MaTepuaa.

3). deru ¢ 3IIP He MOTYT COCPEIOTOUUTHCS Ha 3aJaHUU, HE YMEIOT MOJYUHATH CBOU
JENCTBUS TpaBUJIaM, COJIEPXKAIIUM HECKOJbKO YCIOBUHA. Y MHOIMX W3 HHUX HpeodiafaroT
UrpoBble MOTHUBBL. OTMeuaeTcs, YTO WHOT/Aa Takue JETH aKTHBHO pPabOTalOT B Kilacce U
BBIMIOJHSIOT 33JaHHUs BMECTE CO BCEMHM OOYYalOIIMMHUCSA, HO CKOpPO YCTAalOT, HA4YUHAIOT
OTBJICKATbCs, NEPECTal0OT BOCIPUHUMATL YUeOHBI MaTepuai, B pe3yjbTaTe Yero B 3HAHMAX
00pa3yroTcs 3HaUUTEIbHbIE TPOOEIIBI.

ITpu peanuszanuu y4eOHOM IPOrpaMMbl 00U 00BEM COAEpkKaHUS 00YUEHHS 110
npeaMmety aeteit ¢ 3IIP coxpaHsiercsi, HO UMEET KOPPEKIIMOHHYIO HAPaBIEHHOCTb U
IIPEeyCMAaTPUBAET OPTaHNU3ALMIO HHIUBUIYaJIbHOW TOMOLIH.

JUist TOCTH KEHUS TTOJIOKUTENIFHOTO pe3yibTaTta B 00ydenun aereit ¢ 3[1P ucnonp3yrores

crneoyowue npuémel, cpeocmea u memoovl 00yueHus, COOTBETCTBYIOIIUE OCOOEHHOCTIM
pa3BUTHUSA JETEH U UMEIOIINE KOPPEKIIMOHHYIO HAMPABICHHOCTb:

1). Ot6op comepxkanusi OOyUEHUS, a TAKXKE MPEATOYTHTEIBHBIX BUIOB IEATEIHHOCTH
MIPOBOAMTCS C YYETOM ONTUMHU3ALINU YCIOBHM I peanu3alii NOTEHIIUAIBHBIX BO3MOKHOCTEH
JIeTell ¢ 3a7epKKOM McuxXudyeckoro pa3Butus. B mporecc o0yueHus: BKIIIOYAIOTCS 3aJlaHUs Ha
pa3BUTHE BOCTIPUSTHS, aHATH3UPYIOLIETO HAOIIOACHUS, MBICIUTENBHBIX ONepaluii (aHamu3a u
CHHTE3a, TPYIIITUPOBKY M KIIaCCU(PUKALINHU, CUCTEMATH3AINH ), ICHCTBUIA U YMEHH.

2). CuctemMaTuyecKoe BBIBICHUE MPOOETIOB B 3HAHUSIX U UX BOCHOJIHEHUE (00bsACHEHUE
3aHOBO y4eOHOT0 MaTepHasia, UCIOIb30BAHNE JIOTIOTHUTEIBHBIX YIPAXHEHUN U 33 JaHHi );

3). Yacto uCHONB3YIOTCS HAIJISIAHBIE AMIAKTUYECKHWE IMOCOOUST U pa3sHOoOpa3HbIe
KapTOYKH, MOMOTAIOIINe pPEOSHKY COCPENOTOYMUTHCS Ha OCHOBHOM MaTepHaje ypoka H
OCBOOOKIAIONIME ero OoT paboThl, HE HMMEIOIIEH MPSMOT0 OTHOIIEHUS K H3ydaeMoil TeMme;
NPUMEHSIOTCS YETKHE CXEeMbl W TaOJHIbl, NPUOMMKEHHBIE K KU3HH, PEATMCTHYECKHE
WJUTIOCTPAIINH, PAlIMOHANBHO OIpeAeNseTcsl 00beM MPUMEHEHUSI HaTJIAIHBIX CPECTB.

4).  UroObl m30ekaTh OBICTPOrO YTOMIICHHUS, THUIUYHOTO JJIsi OOYYArOMIMXCS C
3aJIepP’)KKON MICUXUUECKOTO Pa3BUTHS, UCIOIB3YETCS MEPEKIIIOUEHUE YUEHUKOB C OJHOTO BHJA
JeSITENIbHOCTH Ha Apyroil. B obyuenun nereit ¢ 3[IP u3beraercs meperpyKeHHOCTh, KOTOpast
CHI)KAeT KAayeCcTBO BOCIPHUATHS MaTepHala M MPUBOIUT K OBICTPOMY YTOMIIEHUIO U



SMONHOHAJIBHOMY IPECHIICHNUIO NKOJIBbHUKOB.

5). Pazsururo ITI03HABATEJIBHON aKTUBHOCTH  ydYaluxcs, IIPOSIBIICHUIO
3aWHTEPECOBAHHOCTH B IPUOOPETEHNH 3HAHUHM CLIOCOOCTBYIOT IUAAKTUYECKHE UTPBI K UTPOBBIE
IIPUEMBL.

6). IIpu ycTHOM ompoce BOIIPOCHI CTABATCSA YETKO, KPATKO, YTOOBI IETH MOTJIM OCO3HATh
UX, BIyMaThCs B COJIEPIKAHUE, Ta€TCs BPEMst Ha 00 1yMBIBaHHE.

7). YuuteiBaeTCs 3TamHOCTH (OPMUPOBAHUS CHOCOOOB yUeOHOW MAeATeIbHOCTH:
CHauaia JIeTe yyaT OPHUEHTHUPOBATHCS B 3a/IaHUM, 3aTEM BBINOJIHATH Y4EOHbIE ICHCTBUS IO
HarJsiJHOMY OOpa3ily B COOTBETCTBHHM C TOYHBIMH YKa3aHUSIMH B3pOCIOro, 3aTeM — IO
CJIOBECHOM MHCTPYKIIMH IIPH €€ TOCIICA0BATEILHOM U3JI0KECHUH.

8). lnst obneryeHus TpyAHBIX 3a1aHUN UCMIOJIB3YIOTCS CIIEUATbHBIE METO/IBI U TIPUEMBI:
- HaIJIAJHOCTH (KapTHHHBIE IUIAHBI), OMIOPHbIE, 0000MIAIOINE CXEMBI, «IIPOTPAMMHUPOBAHHbIE
KapTOUKW», TpaduyecKue MOJENH, KapTOUYKU-TIOMOIIHUIBI, KOTOpPbIE COCTaBISIOTCS B
COOTBETCTBHUH C XapaKTePOM 3aTPyAHEHUI NPH YCBOSHUH Yy4eOHOTO MaTepUaa;

- QJIITOPUTMBI, TPUEMBI TMPEANUCAHUS C yKa3aHUEM IOCIEA0BAaTEIbHOCTH OIEpalnid,

HEOOXOIUMBIX JIJISl BBIMIOJTHCHUS 3a/IaHUM;

- IOTIOJTHUTEIbHbIE HABOISIINE BOMPOCHI

- 00pas3ibl BHITIOTHEHUS 3a/IaHUH;

- IO3TAaIHas MPOBEpKa 3aaHuH.

CnoBecHble Meronbl oOyueHust (pacckas3, Oecena, OOBSCHEHHME U JIp.) JIOJKHBI
COYETAThCS C HAVIAJHBIMU U PAKTHYECKUMU METOJIAMHU.

9). B pabore ¢ gerbmu c¢ 3IIP wucmomb3yercst 0coOblii TMeJaroruyeckuii TakT —
HEOoOXOUMO 3aMedaTh U MOOUIPSTh MallellINe yClexXu NeTei, pa3BUBaTh B HUX BEPY B
COOCTBEHHBIC CHJIBI M BO3MOXKHOCTH, TIOJJICPKUBATH TOJOKHUTEIBHBIA AMOIMOHAIBHBII
HaCTpOil.

10). Jnst oOyuatontuxcs ¢ 3[1P Heooxomum nuddepeHmpoBaHHbIi MOAX0A K 0TOOPY
COJIEpXKaHUs TPOrpamMM Y4YeOHBIX TPEIMETOB C YYETOM OCOOBIX 00pa30BaTEIIbHBIX
noTpeOHOCTE M BO3MOXKHOCTEH oOyuaromierocs. O0beM 3HaHMH W yMEHHH MO Yy4eOHBIM
MpeIMeTaM HECYyIIECTBEHHO COKpallaeTcs 3a CUeT yCTpaHEHUs] N30BITOYHBIX IO OTHOIIEHUIO K
OCHOBHOMY COJIEp>KaHHIO TPEOOBaHUH.

11). Ilpu opranuzanuu ONEHOYHBIX MPOLERYp i1 00YyHaIOIMIUXCS B COOTBETCTBUM IS
oOyuatomuxcst ¢ 3[IP co3matorcss crneuuanbHble yCIOBHSA, OOYCJIOBJICHHBIE OCOOBIMH
o0OpazoBaTebHBIMU TOTpeOHOCTIMU oOy4aromuxcs ¢ 3[1P u cnenuduxoit Hapymenus. JlaHHbIe
YCIIOBUS BKITFOUYAIOT:

* oco0yo (opMmy opraHuzalMM TEKYIIEro KOHTPOJISA YCIIEBAEMOCTH U IPOMEXKYTOUHOM
aTTectaluu (B Majiol TpyIe, WHANBUAYAIbHYIO) C YYETOM OCOOBIX 00pa30BaTEIbHBIX
MoTpeOHOCTEN M MHANBUAYAITBHBIX 0cOOeHHOCTEH 00yuatomuxcs ¢ 3I1P;

®  [PUCYTCTBHE MOTHUBAIMOHHOIO ATAIla, CIOCOOCTBYIOMIETO MCUXO0JIOTMYECKOMY HACTPOIO HA
pabory;

®  OpraHU3YHIIIYIO MOMOIIb IeJarorn4eckoro paboTHUKA B PallMOHAIN3ALIMHN pacTIpeIeICHUs
BpPEMEHH, OTBOJIMMOTO HA BHIIIOJHEHHE PAOOTHI;

®  [peAoCTaBICHHE BO3MOXHOCTU HMCIIOJIb30BAaHMs CIPABOYHON MH(OpMAIMH, pa3HOTo poja
BU3YaJIbHOU MOJACPKKU (OMOPHBIE CXEMBbI, aITOPUTMBbl YUEOHBIX JEHCTBHI, CMBICIOBBIE
OTIOPHI B BUJIC KJIFOUEBHIX CJIOB, IUIaHa, 00pa3iia) Mpu caMOCTOATEILHOM TPUMEHEHUN;

® THOKOCTh MOIXOAAa K BHIOOPY (OPMBI M BHIA JAMArHOCTHYECKOTO HHCTPYMEHTApus H
KOHTPOJIBHO-U3MEPHUTENBHBIX ~MaTEepPHalioOB C y4eTOM OCOOBIX 00pa30oBaTEeNbHBIX
noTpeOHOCTEN M MHANBUIYAJTBHBIX BO3MOXKHOCTEH oOyuatomerocs ¢ 3I1P;

®  OoJIbLIYI0O BapHMATUBHOCTH OIICHOYHBIX NPOIEIYp, METOJOB OLEHKH U COCTaBa
WHCTPYMEHTApHs OIIEHUBAHMUSI, TIO3BOJIIONIYIO ONPEIEIUTh 00pa30BaTEbHBIA PE3yIbTAT
Kaxkaoro obyvaromierocs ¢ 311P;



®  aQUanTalMI0 MHCTPYKUMH C Yy4eToM OCOOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEH U
UHAUBUAYANbHBIX TpynHocTed oOyvaromuxcs ¢ 3[IP (B uacTHocTH, ympoleHue
(GOpMYIHpPOBOK 10 TpaMMaTHYECKOMY UM CEMaHTHYeCKOMY OQOpMIIEHHIO, 0coboe
MIOCTPOCHHUE UHCTPYKLUHU, OTPAKAIOIIEH 3TAalTHOCTh BBHITIOJHEHUS 3aaHUS);

*  oTciexuBaHue JeicTBuil odydatomierocs ¢ 3IIP 1 OneHKH MOHUMaHHUS UM UHCTPYKLIUU
U, IpU HEOOXOAMMOCTH, €€ YTOUYHEHHE; YBEIMUEHUE BPEMEHHU Ha BBIIIOJIHEHUE 3aJJaHHi;

® BO3MOXHOCTb OpraHM3allMd KOPOTKOTO TiepepblBa NpU HApacTaHUM B MOBEJCHUU
oOyuJaromerocst IposiBJICHUI yTOMJIEHUS, UCTOIIECHHUS.

JlJ1s KOHTPOJISL M OLIEHKHU MCTIONIb3YIOTCSI KOHTPOJIbHO-U3MEPHUTEIbHbBIE MaTepUaIbl KakK
1 JIJIS yYaIUXCsl 0 OCHOBHOM 00111e00pazoBarenbHoi nporpamme. Pe3ynbpratsl Tpyna pedenka
HE OLIEHMBAIOTCS B CPAaBHEHUH C JPYTUMH ydamumucs. Kputepun oleHUBaHUs CHIKAIOTCS B
2 pa3za.

Oo0mas xapakrepucTuka ydyeoHoro npeamera «I'eomerpus»

OOyuenue yuyeOHOMY mpenmery «l'eoMeTpus» CTPOMTCS Ha CO3JaHUM ONTUMAJIbHBIX
YCJIOBHM JUTsl yCBOSHUS MPOrpaMMHOTro Matepuana odydatomumucs ¢ 3[1P. bonpiioe BHuManue
ynensiercsi oTOopy y4eOHOro Marepuana B COOTBETCTBUU C IMPHUHLUIIOM JTOCTYNHOCTU IIpH
COXpaHEHHUU o01Iero 6a30BOro ypOBHS, KOTOPHIM JOJKEH IO COAEpPNKAHUIO U 00BEMY OBITh
aJlanTUPOBaHHBIM JUTst oOy4darouuxcs ¢ 3[IP B cooTBeTcTBHM ¢ X 0cOOBIMU 00pa30BaTEIbHBIMU
notpedbHocTsiMu. Crenyer o0JeryuTh OBJaZeHHEe MarepuanoMm obOywatomumucs ¢ 3I1P
HOCPEJICTBOM €ro JETaJbHOIO OOBSICHEHHS C CHUCTEMaTHYECKUM IOBTOPOM, MHOTOKPAaTHOU
TPEHUPOBKM B TPUMEHEHUW 3HAHUI, HMCIIONB3YS MPHUEMBI aKTyalln3aluu (BU3yajbHas OIOpa,
namsTKa).

[IpumepHass mnporpamma MpeaycMaTpUBA€T BHECEHHE HEKOTOPBIX  HW3MEHEHMMA:
yYMEHbLIEHNE 00beMa TEOPETUYECKUX CBEICHUH, BBIHECEHUE OT/IENIBbHBIX TEM WM LIEJIbIX Pa3/iesioB
B MaTepuabl 411 0030pHOr0, 03HAKOMHUTEIBHOTO U3YUYEHHUSI.

MecTto yueO6HOro Kypca B y4eOHOM ILIaHe

VYuebHblil Kypc «I'eoMeTpus» BKIIOUACT CIEAYIOIINE OCHOBHBIE Pa3/eNbl COJEpKAHUSA:
«l'eomerpuueckne GuUTypsl W WX CBOWCTBay, «lI3MepeHHEe TEOMETPHYECKHX BEITHUHHY,
«/lekapToBBl ~ KOOpPAMHATBI HAa  IUIOCKOCTH», «BekTopbl», «/IBUKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanus OIO0US.

Ha u3zyuenune yue6Horo kypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kitacce — 68 yacos (2
yaca B HeJIeN0), B 8 kiacce — 68 yacoB (2 vaca B Heneno), B 9 kiacce — 68 1acoB (2 yaca B
HEJIEIIO).

COJEPKXAHUE OBYYEHUSA
7 KJIACC

HavanbHble TOHATHS TeoMeTpuH. Todka, MpsiMasi, OTPE30K, Jyd. Yroj. Bumsl yrios.
BeptukanpHple ©  CMEXHBIE yribl. buccekrpuca yrima. JlomaHas, MHOTOYT'OJbHHK.
[TapamienbHOCTE ¥ NEPIEHAUKYIIAPHOCTD IPSIMBIX.

Cummetpuunblie Gurypbl. OCHOBHBIE CBOMCTBA 0CEBOM cUMMeTpuu. [IpuMepsl cumMmmeTpun
B OKPYKArOIIeM MHUPE.

OcHOBHBIE TIOCTPOECHHUSI C TOMOIIBIO IIUPKYJIS U TUHeHKu. Tpeyronbauk. Beicota, Menuana,
OuCceKTpuca, uX CBOMCTBA.

PaBHOOEIpEHHBII U PABHOCTOPOHHUH TPEYTroJIbHUKH. HepaBeHCTBO TPEyTrobHUKA.

CpoiicTBa M TpuU3HAKU paBHOOEAPEHHOro TpeyrojpHuka. llpu3Haku paBeHCTBa
TPEYTOJILHUKOB.



CpolicTBa M NpHU3HAKU MapajuieNbHbIX NpsiMbIX. CymMMa yriloB TpeyrojpHuKa. BHemHue
YTJIbI TPEYTOJIbHUKA.

[IpssmoyromnpHblil  TpeyroiapHUK. CBOMCTBO MeauaHbl IPSMOYIOJIBHOTO TPEYrOJIbHUKA,
MpoBeNEHHOW K rumoreHy3e. IIpu3Hakm paBeHCTBA MNPSMOYTOJbHBIX TPEYTrOJIbHUKOB.
[IpsimoyrosbpHBIN TPEYyTrONIBbHUK C YoM B 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JITMHE JIOMaHOM,
TeopeMa o 0oJbIIeM yriie U OONbIIeH CTOpOHE TpeyronbHUKA. [leprneHIuKysp 1 HaKJIIOHHAS.

['eomerprueckoe MecTo TOYeK. buccekTpuca yrila M CEpeIVHHBIA NEPIEHIUKYISp K
OTpE3KY KaK Fr€OMETPUUECKHE MECTA TOYEK.

OkpyXHOCTb M Kpyr, XopJa M JAMaMeTp, HMX CBoiicTBa. B3anMHoe pacrnonioxxeHue
OKpyHOCTH M npsiMoil. KacarenbHast U cekymas K OKpyKHOCTH. OKpYy>KHOCTb, BIIUCAHHas B
yroi. Bnincannast 1 onucaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KVIACC

UYerplpéxyronbuuku. IlapamienorpamMm, ero INpu3HakKu U CBOMCTBA. YacTHbIe ciydau
napajuieJIorpaMMoB (MIPSAMOYTOJIbHHUK, POMO, KBaJpar), UX NpU3HAKU U cBOMcTBa. Tpamenus,
paBHOOOKas Tpaneuus, e€ cBoicTBa 1 nmpu3Haku. [IpsMoyronbHas Tpaneuus.

Merton ynBoenuss menuansl. LleHTpanbHas cumMmerpus. Teopema Paneca u Teopema O
IIPONOPLMOHATIBHBIX OTPE3KAX.

Cpennue TMHUM TPEeyrojbHUKA U Tpanenuu. LleHTp Macc TpeyronbHUKa.

[TonoOue TpeyronbHUKOB, K03(pduuuent nonodus. Ilpuznaku mogodus TpeyroabHUKOB.
[Ipumenenue mo1o0us MpHU pelIeHUH MPAKTUUECKUX 3ajau.

CpoiicTBa miomaneit reomerpudeckux ¢uryp. @opmynsl A IUIOIAAM TPEYroJbHUKA,
napajuiesorpamma, pom6a u tpanenun. OTHOIICHUE TUIOIIAAeH MOJ0OHBIX QUryp.

Brruncnenue niomiaieil TpeyroJlbHUKOB M MHOTOYTOJIBHUKOB Ha KJeT4aToil Oymare.

Teopema I[Tudaropa. [Ipumenenue reopemsl [lndaropa npu pernieHnn npakTHYeCKuX 3a1au.

CuHyC, KOCHHYC, TaHI'€HC OCTPOIO yIjia MpsMOYIOJbHOIO TpeyrojpHuka. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKAECTBO. TpuroHoMerpuueckue GpyHkuuu yrios B 30, 45 u 60°.

BnrcaHHbIE M LIEHTpPaJIbHBIE YIUIBI, YIOJ MEXIY KacaTeIIbHOM M XOpIOW. YTUIBI MEXITy
XOpAaMHU U CeKyUIMMH. BrincanHble 1 onMcaHHbIe YeThIPpEXYTONbHUKH. B3anMHOe pacroiokenne
IBYX OKpyxHocTel. Kacanue okpyskHocTeil. O01ue kacaTelbHble K ABYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO.
@opMyIIbl IPUBEICHHUS.

Pemenne tpeyronpHukoB. Teopema KOCHMHYCOB M TeopeMa CHUHYcOB. Pemnienue
IIPaKTUYECKMX 3a]1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nogo6us. Ilogobre cOOTBETCTBEHHBIX HJIEMEHTOB.

Teopema 0 MpOU3BEIEHNUN OTPE3KOB XOPJI, TEOPEMBI O TPOU3BEICHUN OTPE3KOB CEKYILHX,
TeopeMa O KBaJpaTe KacaTeJIbHOMU.

BexTop, nnmHa (MOAynb) BEKTOpa, COHANPABIEHHBIE BEKTOPBI, IPOTHUBOMOIOKHO
HaIpPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpalMd HaJ
BEKTOpaMH. Pa3iioxkeHue BEKTOpa M0 IBYM HEKOJUIMHEApHBIM BeKTOpaM. KoopamHaTel BEKTOpA.
CkassipHO€E IPOU3BENECHNE BEKTOPOB, IPUMEHEHHUE NIl HAX0XKJICHUS JAJIMH U YIJIOB.

JlexapToBbl KOOpAMHATBI HA IIOCKOCTH. YPAaBHEHUS IPSIMOM M OKPYXKHOCTH B
KOOpAMHATAX, IEPECECUCHUE OKPYKHOCTEHN U IPSIMBIX. MeTo1 KOOpAMHAT U €r0 IIPUMEHEHUE.

[IpaBunbpHBIE MHOTOYTOJIBHUKH. J[TMHA OKpY)KHOCTH. ['pasycHas u paauaHHas Mepa yria,
BBIUMCJICHHUE JUIMH OYT OKpy>kKHOCTeH. [lnomanps kpyra, cektopa, cerMeHTa.

JIBY>KEHUS TITIOCKOCTH M BHYTPEHHUE CUMMETPHUH (PUTYp (3IIEMEHTapHBIE TIPEICTABICHUS).
[TapannensHbiit nepenoc. [1oBopoT.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIIPOI'PAMMBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS MpOrpaMMbl YyueOHOro Kypca «l['eomerpus»
XapaKTEePU3YIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHHE:

NpOSIBJICHUEM HWHTEpeca K NPOLUIOMY M HACTOSIIEMY POCCHUICKOM MaTeMaTHKH,
LICHHOCTHBIM OTHOLIEHHEM K JIOCTHKEHHUSIM POCCHUHUCKMX MAaTeMaTUKOB M POCCUHUCKOMN
MaTE€MaTUYECKOW MIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHKEHUN B IPYTUX HAYKAX W MPUKIATHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peaju3alid ero Ipas,
NPEJCTaBICHUEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHHS PA3IUYHBIX CTPYKTYP,
SBJICHUH, MPOLEIYp TPakJaHCKOTO o0IIecTBa (Hampumep, BbIOOPHI, OIMPOCHI), TOTOBHOCTBIO K
00CYKJIEHUIO ITUYECKUX MPOOJIEeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTHKEHUMN
HayKH, 0CO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKHUX MTPUHITUIIOB B AEATEIHLHOCTH YIEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOW Ha aKTHBHOE Y4YacTHE B PEHICHUH NPAKTUYCCKUX 3a/ad MaTEeMaTUYECKOU
HApPaBIEHHOCTH, OCO3HAHMEM BaKHOCTU MAaTEeMAaTHUYECKOTO 0Opa30BaHUs HA MPOTSKEHUH BCel
YKU3HM JIJIS1 YCTICTTHOM MPOo(heCCHOHATBHOM NEATeIbHOCTH M Pa3BUTHEM HEOOXOJAMMBIX YMECHHM,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYaIbHOW TPACKTOPHUH OOpa3oBaHUA U
YKU3HEHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CITOCOOHOCTBIO K SMOIMOHATBHOMY M JCTETHYECKOMY BOCHPHITHIO MaTEeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHUI, PacCyK/IEHUH, YMEHUIO BUJETh MaTEeMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 O3HAHUS:

OpUEHTAIIMEN B NIEATETLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX TpPEJICTAaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YeNOBEKa, MPHUPOABI W OOIIECTBAa, MOHUMAaHHUEM
MaTEeMaTHYECKOH HayKH Kak c(epbl UYeIOBEUECKOH JeSITeThbHOCTH, JITAlOB €€ pa3BUTHUSA U
3HAUMMOCTHU JJIs1 Pa3BUTHUS LIMBUIN3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTUKU U MaTeMAaTUYECKOU
KyJbTypOH KaK CpEICTBOM IIO3HAHHWS MHUPA, OBJAJCHUEM TMPOCTEUIIMMHU HaBBIKAMU
HCCJIEI0BATENbCKON IEATETbHOCTH;

6) pusuveckoe BocnuTanue, GOPMUPOBAHUE KYJbTYPbI 310POBbS M IMOLMOHATBHOTO
0J1aronosy4us:

TOTOBHOCTBIO MPUMEHATh MaTEMAaTUUECKHUE 3HAHUSI B HHTEPECAaX CBOETO 370POBBsI, BEIACHUS
3I0pOBOT0 00Opa3za KHU3HU (3J0pOBOE MUTaHUE, cOATAHCUPOBAHHBIN PEKUM 3aHITHIA U OTABIXA,
perymsipHas pu3udeckas akTUBHOCTb), C(DOPMHPOBAHHOCTHIO HABBIKA pe(ICKCHHU, TPU3HAHHEM
CBOETO MpaBa Ha OUIMOKY U TaKOTO K€ MpaBa JPyroro 4eIoBeKa;

7) 3K0JI0rnYecKoe BOCIIUTAHME:

OpHUEHTAIlMel Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUWM IS pelleHus 3ajad B o0iacTu
COXPAHHOCTH OKPY>KaroIIell cpejpl, TIAHUPOBAHUSA TOCTYNKOB U OILICHKM HMX BO3MOXHBIX
MOCNEACTBUIA ISl OKPY>KaIOILIEH cpefbl, OCO3HAHUEM TJI00aNTbHOTO XapaKTepa SKOJOTHYEeCKHX
po0JIeM U TyTeH X PEIIeCHUs;

8) axanTanus K M3MEHAIUMCS YCJIOBUAM CONMATbHOM M IPUPOAHOM Cpelbl:

TOTOBHOCTBIO K JCHCTBHUSM B YCJIOBHUSX HEOMPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO JI€ATEIbHOCTh, B TOM YHUCIIE YMEHUE YUUTHCS y JAPYTHUX
JIOJICH, MPUOOPETAaTh B COBMECTHOW JESATEIFHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHIIUU U3
OMbITA JPYTHUX;



HE0OXOIMMOCTBIO B ()OPMHUPOBAHNU HOBBIX 3HAHH, B TOM 4ucie (GOpMYIUPOBATH UJECH,
MOHSTHSI, TUIOTE3bI 00 00BEKTaX M SIBICHUSAX, B TOM YHUCJIE PaHEEe HEU3BECTHBHIX, OCO3HABATh
neGUIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIIUIO
KaK BBI30B, TPEOYIOLIMI KOHTpPMEp, KOPPEKTHPOBATh MPUHUMAEMble DPELICHHsS M JIeHCTBHS,
(hopMynHupoBaTh U OLIEHUBATh PUCKHU U MOCIEICTBUSA, GOPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI
Io3HaBaTebHBIC YHHBEPCAJIbHbIC YUeOHbIe 1eHCTBHS

Ba3oBble oruyeckue geiicTBus:
® BBIBIATH U XapaKTEPH30BaTh CYIIECTBEHHbIE MPU3HAKM MATEeMaTHUYECKUX OOBEKTOB,
MOHSTHM, OTHOIIEHUH MEXIy TMOHATUSAMHU, (OPMYJIUPOBATH OINpEAESCHUs MOHATHUH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKALMU, OCHOBAHUS 7151 0000ILEHUs 1
CpPaBHEHHUS, KpUTEPUU TPOBOAMMOI0 aHAIIN3A;
® BOCIpPUHUMATbh, (OPMYJIHPOBATH U TNPEOOPA3OBBIBATH CYXKIEHHS: YTBEPAHUTEIbHbIE U
OTpHILaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;
® BBIBIATH MAaTEMAaTHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEUHs B (akTax,
NaHHBIX, HAONIOACHUAX W YTBEPXKACHUAX, NpeularaTb KPUTEPUU MJIsi BbISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;
® JenaTh BBIBOJABI C HCIOJb30BAHHUEM 3aKOHOB JIOTUKH, NEAYKTHBHBIX U HWHIYKTHUBHBIX
YMO3aKJIFOUEHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;
® pa3dupaTh JOKa3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKICHUH (MpsIMbIe 1 OT MMPOTUBHOTIO),
MIPOBOJIUTh CAMOCTOSITEJIbHO HECJIOXKHBIE JO0Ka3aTelbCTBA MaTeMaTHUeCKuX (PaKTos,
BBICTPauBaTh apryMEHTAallMI0, NMPUBOJUTh NPUMEPBl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;
® BpIOHMpaTh crnoco0 pemeHus y4yeOHOM 3ajaud (CpaBHMBATh HECKOJIBKO BapHUaHTOB
peleHusi, BEIOUpaTh Hanbosee MOAXOMAUIMNA C Y4ETOM CaMOCTOSTENIBHO BbIIEIEHHBIX
KpUTEPUEB).
ba3oBble ncciienoBare/bCKue 1eHCTBUA:
® UCHOJB30BaTh  BONPOCHl KAk  HCCIIENOBATENIbCKMM  MHCTPYMEHT  IO3HAHUS,
(bopMyaHpOBaTh BOMPOCHI, (PUKCHUPYIOLIME TPOTUBOPEUYHE, MPOOIEeMy, CAaMOCTOSATEILHO
YCTaHABJIMBATh MCKOMOE U JaHHOE, (JOpMUPOBATh TUIIOTE3Y, apryMEHTHPOBATh CBOIO
MO3ULIMIO, MHEHUE;
® [POBOAMUTH IO CAMOCTOSITEIbHO COCTABJIIEHHOMY IUIAHY HECJIOXHBIH SKCIEPUMEHT,
HEeOOJIBIIIOE UCCIE0BAaHUE 110 YCTAHOBICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro 00beKTa,
3aBUCUMOCTEN 00BEKTOB MEXTy COOOM;
®  CaMOCTOSITENIbHO (POPMYTUPOBATH OOOOIIEHHS U BBIBOBI IO PE3yJIbTaTaM MPOBEIEHHOTO
HAOJIIOICHNUS, MCCIIEJOBAHUS, OIICHWBATH JIOCTOBEPHOCTH TIOJYYECHHBIX PE3YyJbTATOB,
BBIBOJIOB ¥ 000OIIIEHHI;
® [IPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE IPOLECCA, a TAKKE BBIIBUraTh MPEATOIOKEHUS
0 €ro pa3BUTUU B HOBBIX YCIOBHSIX.
Pa6ora ¢ undpopmanmeii:
®  BBIABJIATH HEIOCTATOYHOCTH M U30BITOYHOCTh HH(GOPMALINH, TaHHBIX, HEOOXOAUMBIX IS
pelleHus 3a/1auu;
® BbIOMpaTh, aHAIM3UPOBATH, CHCTEMATU3UPOBATh W HUHTEPIPETUPOBATH HH(OPMAIIHIO
Pa3NUYHBIX BUAOB U (POPM IPEICTABICHHUS;
® BpIOUpaTh GopMy MpecTaBlieHUss WHGOPMALIUK U WLTIOCTPUPOBATH PELIaeMbIe 3a/1a4l
CXeMaMH, AuarpaMMaMu, HHOHM rpadukoil 1 uX KOMOWHAIMAMU;



® OLEHMBATh HAAEKHOCTh MH(POPMAIMU MO KPUTEPHSIM, NPEIIOKEHHBIM YUYUTEIEM WU

c(hOpMYJIMPOBAHHBIM CAMOCTOSITEITHLHO.
KoMMyHHKaTHBHbIE YHUBePCAJIbHbIE YUeOHbIE el CTBHA:

L4 BOCIIpUHUMATh U (bOpMy.]'H/IpOBaTI) CYXKICHUA B COOTBETCTBUH C YCIOBHAMHU U LECIAMU
OOIIeHus, SCHO, TOYHO, TPAMOTHO BBIPAXKATh CBOK TOYKY 3pPCHHS B YCTHBIX H
IMUCBbMCHHBIX TCKCTAaX, JaBaThb IMOJACHCHHUA IO XOAYy PCUICHUA 3aJa4l, KOMMCHTHUPOBATH
MOJTYYCHHBIH Pe3yJIbTaT;

® B X0Jie OOCYXXJCHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI, TTPOOIIEMEI,
pelaeMon 3a/1auu, BHICKA3bIBATh MJICH, HAIICJICHHBIC HA MOMCK PELICHHUS, COTIOCTABIIAThH
CBOM CYXXJIEHHUS C CYKIEHHUSIMU JIPYTUX YYaCTHUKOB Juajnora, oOHapy»KuUBaTh pazinyue
U CXOJCTBO IMO3MIIMHA, B KOPPEKTHOH (opme (HOpMYyTHUpOBATh pa3HOTIACUS, CBOH
BO3paKCHHUS,

® [IpE/ACTABJIATH PE3YJIbTAThl PEIICHHS 3a/la4M, YKCIICPUMEHTA, MCCICIOBAHUSA, MPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (popMaT BBICTYIUIEHHS C Y4Y€TOM 3ajad MpPE3eHTalUud U
0COOEHHOCTEH ay TUTOPHH;

® [IOHMMATh U MCNOJb30BaTh NPEUMYIIECTBA KOMAHIHON M MHAMBHUAYAIbHON pabOTHI IPU
pellieHNH yu4eOHbIX MaTEeMaTHYECKUX 3a71ay;

L4 IIpUHUMATh LCJIb COBMECTHOU ACATCIIBHOCTH, IUIAHUPOBATH OpTraHHU3allUIO COBMECTHOU
paboThI, pacnpeesaTh BUIbI pabOT, JOrOBapUBATHCS, 0OCYkKIATh MPOIECC M PE3YIbTaT
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFO/ICH;

®  y4acTBOBaTh B IPYINOBBIX (popMax paboThl (00CYkIeHUS, OOMEH MHEHHUSIMU, MO3TOBBIC
HITYPMBI U JIPYTHE), BBITIOJHITH CBOIO YacTh PAOOTHI M KOOPAMHUPOBATH CBOM JCHCTBUSA
C IPYTUMHU YJICHAMH KOMaH/Ibl, OIICHUBATh KAYECTBO CBOETO BKJIa/1a B OOIIHIA TIPOIYKT MO
KpUTepusM, cHOpMyJIUPOBAHHBIM YYACTHUKAMU B3aUMOIEHCTBUS.

PerHﬂTI/IBHLIe YHUBEpPCAJIIbHBIC yqeﬁm)le JeHCTBUA

Camoopranu3anusi:
® CaMOCTOSITENIbHO COCTaBIATH IUIAH, aJTOPUTM pELIeHHd 3adayd (WIM €ro 4acTh),
BBIOMpATh CHOCOO peleHus ¢ Y4YETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXXHOCTEHM, apryMEHTHpPOBaTh M KOPPEKTHPOBAaThb BAPUAHTBI PELIEHUN C Y4ETOM
HOBOH HH(OpMAIIH.
CaMOKOHTPOJIb, SMOLMOHATBbHBIH HHTEJIEKT:
® BJIaJETh CIOCOOAMHM CaMOIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yJsibTaTa pelieHHs
MaTeMaTU4eCKOM 3a1auu;
® [peIBUIETh TPYAHOCTH, KOTOPbIE MOIYT BO3HHUKHYTh IPHU PEIICHUU 3aJa4H, BHOCUTH
KOPPEKTHBBI B JI€ATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBbCTB, HaMJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OLEHMBATh COOTBETCTBHME pE3yJibTaTa JAEATEIbHOCTU MOCTABICHHOW LIEJTM U YCIOBHSM,
OOBSICHATH MPUYNHBI JOCTIKEHHSI HJTH HEJTOCTHKCHHUS 1IEJIH, HAaXOAUTh OIMMOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 7 Kjacce oOyyaromuiicss MOJIYYUT CIEAYIOIIME MPEeIMETHBIC
pe3ybTaTHhI:

PacrioznaBaTh HM3yueHHBIE TE€OMETPUYECKUE (UTYpBI, ONPEAENsATh HX B3aUMHOE
pacroyioxeHue, n300pakaTb FTeOMETPUUIECKUE (PUTYPBI, BBIMOIHATH YEPTEXKH 110 YCIOBHUIO 3a1a4H.
W3mepsaTh AuHEHbIE U YIJIOBbIE BEJIMYMHBI. PemaTh 3a/1auyu Ha BBIYMCIICHHUE JJIMH OTPE3KOB U
BEJIMYUH YTJIOB.

Jlenate rpyOyI0 OLEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB B PEalbHOM JKU3HH,



pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuyare pa3mMepbl 3TUX 0OBEKTOB IO MOPSIIKY BETHYHHBI.

CTpoUTh YEpTEKHU K TEOMETPUUECKUM 3a7a4aM.

[Tonp30BaTbCcsl TpU3HAKAMU PABEHCTBA TPEYTOJBHHUKOB, HCIOJIB30BATh IPU3HAKU U
CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJIHLHUKOB MPU PEIICHUN 3a/1a4.

[IpoBOIUTH JIOTHYECKUE PACCYKAECHUS C UCIIOJIBb30BAHUEM T€OMETPUUECKUX TEOPEM.

ITonp30BaThCcsi TPU3HAKAMHM PABEHCTBA NPSMOYTOJBHBIX TPEYTrOJIbHUKOB, CBOWCTBOM
MEJIHaHbl, IPOBEAEHHOW K THUIOTEHY3€ NPSAMOYTOJbHOIO TPEYroJIbHUKA, B PELICHUU
reOMETPUYECKHUX 3a]1ay.

OnpenensaTh NapauieTbHOCTh MPSMBIX C TOMOIIBIO YTJIOB, KOTOpBIE 00pa3zyeT ¢ HUMHU
cekymas. OnpeaensaTh napaIeTbHOCTh MPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSHHUM OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYTrOoM IPSIMOM.

Pemiate 3amaun Ha KieT4aToi Oymare.

[IpoBOANTH BBIYMCIIEHUS W HAXOAWTHb YHUCIOBbIE U OYKBEHHBIC 3HAYCHHUS YIJIOB B
F€OMETPUYECKUX 3a7]a4ax C UCMOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJbHUKOB U MHOTOYTOJIbHUKOB,
CBOICTB yTJI0B, 00pa30BaHHBIX MPU MIEPECCUECHUH ABYX MapalIebHbIX MPSAMBIX ceKyllel. Pemars
MPAKTUYECKUE 33/1a4M HA HAXOXKJICHHUE YTJIOB.

Brageth moHsATHEM T€OMETPUYECKOTO MECTA TOUEK. Y METh ONPEENATh OUCCEKTPHUCY yria
Y CEpEIMHHBIN MEPHEHAUKYJIIAP K OTPE3KY KaKk FT€OMETPUYECKHE MECTA TOUEK.

DopmyIMpPOBaTh ONPENEIEHUA OKPYKHOCTH M Kpyra, XOpJbl U HAMETPA OKPYKHOCTH,
MOJIb30BAThCS UX CBOMCTBAMU. Y METh IPUMEHSATH 3T CBOWCTBA ITPU PELICHUHU 3aa4.

Bnaaerp moHATHEM OINKMCAHHOM OKOJO TPEYTOJIbHUKA OKPYXKHOCTH, YMETh HAXOJWUTh €€
neHtp. [lonap3oBaTbest pakTamMu 0 TOM, 9TO OMCCEKTPHUCH YTIOB TPEYTOJbHUKA MEPECEKAIOTCS B
OJHOM TOYKE, U O TOM, UYTO CEpPEIMHHBIE NEPHNEHIMKYJSIPbl K CTOPOHAM TPEyroJIbHUKA
MEPECEKAIOTCS B OJTHOM TOYKE.

Bnagete noHsATHEM KacaTeNbHOM K  OKPYXXHOCTH, IIOJb30BaTbCs TEOPEMOU O
MEPIECHINKYISIPHOCTH KacaTEIbHOM U paauyca, IPOBEAEHHOTO K TOUKE KaCaHUS.

[Tonp30BaTbCcst MPOCTEHMIIMMHM T€OMETPUYECKMMHU  HEpPABEHCTBAMH, IIOHUMAaTh HUX
PAKTUYECKUHA CMBICI.

[IpoBOINUTH OCHOBHBIE TEOMETPUUECKHUE ITOCTPOCHUS C TOMOLIBIO LIUPKYJIS U JTUHEUKHU.

K konmy oOyuenus B 8 kJiacce OOydYarONIMIICS TMOMYYUT CIEAYIOIIME TPEIMETHHIC
pe3ybTaThI:

PacnoznaBath OCHOBHBIE BH[IbI YETBIPEXYTOJIBHUKOB, MX JJIEMEHTHI, IMOJb30BaThCS HX
CBOMCTBAMM MPHU PEIICHUH T€OMETPUUECKUX 3a1a4.

[IpuMeHaTh CBOWMCTBA TOYKM TEPECEUCHMs] MEIHWaH TPEYroyibHUKa (IIEHTpa Macc) B
pelIeHn  3a1a4.

BnaaeTts noHaTHemM cpeaHen JIMHUM TPEYTrOJIbHUKA W TPAICLUU, TPUMEHITh X CBOWCTBA
IpU pelleHUH reomerpuueckux 3anad. llomb3oBaThesi Teopemoir dameca U Teopemoil o
MPONOPLIMOHANBHBIX OTPE3KAX, MPUMEHSTh UX IS PEIICHUS MPAKTUYECKUX 3a]1a4.

[IpuMeHsTh NpU3HAKK OA00MS TPEYTOIFHUKOB B PEILICHUU T€OMETPUIECKUX 33/1a4.

[Tonp3oBatbes Teopemoii [Tudaropa myist permeHus TeOMETPHYSCKUX U MTPAKTHICSCKHX 3a/1a4.
CTpouTh MaTEMaTUYECKYIO MOJIETb B MPAKTUUYECKUX 3aJa4aX, CAMOCTOSITENIBHO JI€iaTh YEPTEK U
HaxOJUTh COOTBETCTBYIOINE JIJTUHBI.

Brnaners moHATHSMHM CHUHYCa, KOCMHYyCa W TaHI€HCAa OCTPOrO yIJia MNPSAMOYTOJIbHOTO
TpeyrojibHUKa. [10J1630BaThCsl STUMHU MOHATUSAMM JIJI PEIICHUS TPAKTUYECKHUX 3a7a4.

Borluncnare  (pa3nuyHBIMEH - cllocO0amu)  IJIOWMAAb  TPEYroJbHUKA U IJIOLAAH
MHOTOYTOJBHBIX  Guryp (IOJIB3YysACh, THIE€ HEOOXOaUMO, KaIbKyIsITOpoM). [IpuMeHsTH
MOJIyYEeHHbIE YMEHHUS B IPAKTUUECKUX 3a7a4ax.

Bnagetp NOHATHAMH BIHUCAHHOTO M ILEHTPAJIBHOIO YTIJIA, HUCIIOIB30BaTh TEOPEMBI O
BIIMCAHHBIX YyIJaX, YIJIax MEXAy XOopJAaMu (CeKyIIMMHU) U YIJie MEXIYy KacaTeIbHOW U XOpAOon
IIPU PEUIEHUH T€OMETPUYECKUX 3a/1a4.

Bnaners moHsATHEM ONHUCAHHOIO YETHIPEXYTOJBHUKA, MPUMEHATh CBOMCTBA OMMCAHHOTO



YeThIPEXYTOJIbHUKA IIPU PEILICHUU 3a/au.

[IpuMeHsTh MOSydeHHbIE 3HAHUS HA NMPAKTHKE — CTPOUTH MAaTeMaTHYECKHEe MOJETH IS
3aja4 peaqbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS C IPUMEHEHUEM MOA00HS
Y TPUTOHOMETPUH (TOIB3YSICh, i€ HEOOX0IUMO, KAJIbKYJISITOPOM).

K konmy oOydenuss B 9 kJacce oOydaroUIMiics IMONYyYUT CIEAYIOIIKME NpeIMETHBIE
pe3yJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPBIX YTIIOB, HAXOIUTH C MX TOMOILBIO pa3INYHbIE
JJIEMEHThl TPSAMOYTOJILHOTO TPEYTOJNbHUKA («pEIIeHUEe MPSIMOYTOJIBHBIX TPEYTOJBbHUKOBY).
HaxoauTs (¢ HOMOIIBIO KANbKYJISTOPA) JUIMHBL U YTIIBI [l HETaOJINYHbBIX 3HAUEHUH.

[Tonb3oBatbes hopMynaMu IpUBENEHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOKIECTBOM
JUISL HAXOXKAECHHS COOTHOILIEHUH MEXTy TPUTOHOMETPHUYECKUMH BETMYMHAMH.

Hcnonb30BaTh T€OpEMbl CHHYCOB U KOCHHYCOB JIJISl HAXOX/ICHUS Pa3IUYHbBIX 3JIEMEHTOB
TPEYToJIbHUKA («pEIICHUEe TPEYroJIbHUKOBY), NMPUMEHATh MX INPH PEIICHHUH T'€OMETPHUYECKUX
3a1a4.

Brnaners noHATHsAMEU MpeoOpa3oBaHus MOA0OUS, COOTBETCTBEHHBIX JIEMEHTOB MOA0OHBIX
¢uryp. [lonp30BaTbcs cBOWCTBAMU MOAOOUS MPOU3BOJIBHBIX (PUTYP, YMETh BHIYUCIATH JUIMHBI U
HAXOJUTh YIJIbl y MOA0OHBIX ¢uryp. IlpumeHsars cBoiicTBa MOA0OMS B NMPAKTHUYECKUX 3ajayax.
YMeTh NpUBOAUTH MPUMEPHI MOAOOHBIX PUTYp B OKPYXKAIOLIEM MUPE.

[lonb30BaTbed TeopeMaMu O NMPOU3BEACHUM OTPE3KOB XOpJ, O IPOU3BENEHUU OTPE3KOB
CEeKYIIHX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaTbcs BEKTOpaMM, MOHMUMATh HMX TIE€OMETPUYECKMA M (DU3HYECKHH CMBICI,
OPUMEHATh UX B PEIICHUH TeoMeTpudeckux U (usmueckux 3anad. [IpumeHsTH CcKansipHOE
IIPOM3BE/ICHUE BEKTOPOB JJI HAX0XKJIEHUS JJIMH U YIJIOB.

[losnb30BaTbcst METONOM KOOPJAMHAT HA IJIOCKOCTH, MPUMEHSATh €ro B PEUICHUH
TFE€OMETPUUYECKUX U NPAKTUYECKUX 3a]1a4.

Bragerh MOHATHSAMHU NMPaBUIBLHOIO MHOTOYTOJIBHUKA, JJIUHBI OKPYXKHOCTH, JUIMHBI JYyTH
OKPYXKHOCTM M DPAJUAHHOW MEpBI yIJA, YMETh BBIYMCIATH IUIOIIAJbL Kpyra M €ro 4acTem.
[IpuMeHsTH noNMy4YeHHbIE YMEHUS B IPAKTHUECKUX 3a7auax.

HaxoauTe ocu (MM LEHTpBI) CUMMETpPUH (QUTYp, NPUMEHSTH JABWKEHMS IUIOCKOCTH B
MPOCTEUIINX CITydasiX.

[IpuMeHTh MOJydYEHHBbIE 3HAHUS HA NPAKTHKE — CTPOUTH MATEMAaTHYECKHE MOJEIH IS
3a/1a4 peaJbHON JKU3HU U MIPOBOAMTH COOTBETCTBYIOLIME BHIYMCIEHUS C IPUMEHEHHEM MOJ00us
U TPUTOHOMETPHUYECKUX (PYHKIMH (TI0JIBb3YSACh, I71€ HEOOXOIUMO, KAJIBKYJISATOPOM).
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7 KJIIACC

Ne
n/n

HaunmeHnoBanue
pa3iejioB M TeM
NMPOrpaMMbIl

KoaunuyecTBo 4acoB

KonTpoJbHble

Bcero
padoThI

IIpakTH4eckue
padoThbI

Buambl nesiTe IbHOCTH

DJIEeKTPOHHBIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

IIpocreitmme
F€OMETPUYECKUE
burypel ©u  HX
CBOMCTBA.
N3mepenune
F€OMETPUYECKUX
BEJINYUH

14 2

®opMyJIMPOBATh OCHOBHBIC MOHATHS U
oTpesieNICHusl.
Pacno3naBarthp W3Yy4YEeHHbIE
reoMeTpuueckue QUrypbl, OMpenessiTh
ux B3aMIMHOE pacmnosoxXeHue,
BBINOJIHATH YEPTEK MO YCIOBUIO 33]1a4H.
IIpoBoauThL mpoCTEHIIME MOCTPOEHUS C
MOMOILBIO [IUPKYJIS U TUHEHKH.
U3MepsaTh  JUHEHHBIE W YIJIOBBIE
BEITUYUHBI F€OMETPUUYECKHUX u
MPAKTHYECKUX OOBHEKTOB.
OmnpeneasasTs «HAa  TJa3»  pa3Mepbl
peaNbHBIX 00BEKTOB, MPOBOAUTH IPyOYIO
OLIEHKY UX pa3MepoB.
Pemiaty 3amauM Ha BBIYMCIIEHUE JIMH
OTPE3KOB U BEJIMYUH YTJIOB.
Pematnb 3a/1a4u Ha B3aMMHOE
PaCTONIOKEHUE TEOMETPUIECKUX (DUTYP.
IIpoBoauTs KiIaccu(UKALNIO  YIJIOB,
BBIYMCJISTh JIMHEHHBIE U YIJIOBBIE
BEJIMYMHBI, MPOBOAUTH HEOOXOIUMbIE
JIOKa3aTelIbHbIE PACCYKICHUSI.
3HAKOMUTBCSI C MCTOPUEN pa3BUTHS
TEOMETPUH

Bubnuoreka

1[OK

https://m.edsoo.ru/7f415¢2e

TpeyronbHUKN

22 1

PacnosnaBathb rapsel paBHBIX
TPEYroJbHUKOB Ha TOTOBBIX UepTekax (c
YKa3aHUEM ITPU3HAKOB).

bubnuoreka

LIOK

https://m.edsoo.ru/7f415e2e
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BoiBoauThH CJIEJICTBUS (paBeHCTB
COOTBETCTBYIOIIHNX 3JIEMEHTOB) u3
PaBEHCTB TPEYTOJIbHUKOB.

®opmyInpoBaTh OIIpeACICHUS:
OCTPOYTOJIbHOTIO, TYHOYTOJILHOTO,
IPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYroJbHUKOB;
OUCCEKTPHUCHI, BBICOTHI, Me/IUaHbl
TPEYroJbHUKA; CEpEMHHOIO

NEPIEHIUKYJIApAa OTpE3Ka; IEepUMeETpa
TPEeyroJbHUKA.

DopMyJIMPOBATh CBOWCTBA U IIPU3HAKHU
PaBHOOEAPEHHOTO TPEYTOJIHLHUKA.
Crpouth uepTexu, pemiartbh 3aJa4d C
MOMOIIbIO HaXO0XKJIEHUS paBHBIX
TPEYTrOJIbHUKOB.

IIpumensTh MpPU3HAKW  PaBEHCTBA
IOPSMOYTOJIBHBIX ~ TPEYrOJIBHUKOB B
3a1a4ax.

Hcnoan3oBath 11(poBbIE pecypehl AJs
HCCJIEOBAHUA  CBOWCTB  M3y4YaeMbIX
uryp.

3HAKOMHMTBCS C HCTOpHMel pa3BUTHUS
TEOMETPUH

[TapannensHble
npsiMble,  cymma
YIJIOB
TpEeyroJbHUKa

14

DopMyJIMPOBATH MOHSITHE
napajyieIbHBIX  MPSMBIX,  HAXOAUTh
PaKTUYECKHUE IPUMEPBHI.

H3yuyaTs cBoiicTBa YIIIOB, 00pa30BaHHBIX
IIPU [IEPECEYEHUN NapATIIEIbHBIX MPAMBIX
cekyuieil. IIpoBoauTh J0Ka3aTe/ibCTBA
NapaJyIeIbHOCTH  JIBYX  MPAMBIX  C
IOMOIIIBIO  YTJIOB, OOpa30BaHHBIX IPHU
NEPECEYCHUN O3TUX NPSIMBIX TpPEThEi
MPSIMOM.

bubnmoreka LHOK
https://m.edsoo.ru/7f415¢e2¢
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BbruucjasaTh CyMMy yIIIOB TPEYTOJIbHUKA
Y MHOTOYTOJIbHUKA.

Haxoautp 4ucioBele U OyKBEHHbBIE
3HAQYECHHUS YIVIOB B T€OMETPUYECKUX
3a/a4ax C HCIHOJB30BaHUEM TEOPEM O
cymme yIJIOB TPEYrOJIbHUKA 1
MHOT'OyTOJIbHUKA.

3HAKOMHMTBCH C HCTOpHeH pa3BUTHUA
r€OMETPHUH

OKpy>KHOCTb
KpYT.
I'eomeTpuueckue
MTOCTPOCHHUS

u

14

DopMyJIMPOBATH omnpeaeieHus .
OKPY’KHOCTH,  XOpIbl, JHaMeTrpa H
KacaTeJIbHOM K OKpyx)HOCTH. M3y4aTh nx
CBOMCTBA, IIPU3HAKH, CTPOUTDH YEPTEIKH.
HccaenoBarb, B TOM YUCIIE UCHOJIb3YS
uudpoBbie  pecypchl:  OKpPYKHOCTb,
BIIMCAHHYIO B YTOJ; LIEHTP OKPYKHOCTH,
BIIMCAHHOMW B YI'OJI; PABEHCTBO OTPE3KOB
KacaTelnbHBIX. Mcmoab30BaTh MeTO[
I'MT panst nmokaszarenbCcTBa TEOPEM O

epeCceYeHUH OucceKkTpuc YIJIOB
TPEyTroJIbHUKA " CepeTMHHBIX
HEepIEHINKYIISPOB K CTOpOHaM

TpeyroJjibHUKa ¢ nomoibio ['MT.
OBiageBaTb NMOHATHUSIMM BIIMCAHHON U
OMMCAaHHOW OKPY>KHOCTEW TpPEyroJIbHUKA,
HAXOAHUTh LEHTPBI 3TUX OKPYKHOCTEH.
Pematp OCHOBHBIE 3a1a4u Ha
MOCTPOCHHE: YyIJia, PaBHOrO JaHHOMY;
CEepPEeIMHHOr0 MEPIEeHUKYJsIpa JAaHHOTO
OTpe3Ka; NPSAMOW, NPOXOIAIIEH 4Yepes
JAHHYI0 TOYKY M NEpPIEeHIUKYJIAPHON
JAHHOU TPSIMOM; OMCCEKTPUCHI JaHHOTO
yIjla; TPEYroJbHUKOB M0 Pa3IMYHBIM
3JIEMEHTaM.

bubnnoreka [HOK
https://m.edsoo.ru/7f415e2¢
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3HAKOMHMTbCS C HCTOpHMel pa3BUTHS

TCOMETPHH
[MoBTODEHIE Pemats, 3amauym  Ha  MOBTOPCHUE,
5 0000 I;Hne, 4 WJUTIOCTPUPYIOIIHEC CBSI3H Mexnay | bubanoreka [HOK
3HaH1/L1[1171 pa3IMYHBIMH YacTsIMH Kypca https://m.edsoo.ru/7f415¢e2e
OBIIEE KOJIMYECTBO
YACOB |§(0) 68
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KoanyecTBO 4acoB
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0

KonTposbH
ble padoThI

IIpakTnyeck
ue padoThbl

Bujanl aesiTeIbHOCTH

JJIeKTPOHHbIE
(uudgposbie)
oOpa3oBaTe/ibHbIE

pecypcbl

YeTbIpEXyTroNbHUKH

12

HN300paxxkat, W  HAXOAMTb Ha  YepTexax
YETBIPEXYTOJIIBHUKY Pa3HBIX BUJOB U UX DJIEMEHTHI.
DopmMyJIMPOBATH omnpeneeHus:
napajienorpaMMa, — IOpsSMOYTIojbHHMKA,  pomoOa,
KBajpaTa, Tpaleuuy, paBHOOOKOW Tpareuuu,
IPSIMOYTOJIBHOM TpaneIuu.
Joka3pIBaTh M MCHOJbL30BATH IIPH pPelIeHHH
3aja4 NPU3HAKM M CBOMCTBA: MapajuleorpaMma,
OpsIMOYTOJIbHMKA, pomMOa, KBajpara, TpareLu,
PaBHOOOKOH Tpanenuu, NpsMOYyTroJIbHOM Tpanenuu.
IIpuMeHdATs  MeTOA  yABOCHMS  MEAUaHbI
TPEYTrOJIbHUKA.
Hcnoan3oBare  1udpoBble  pecypcsl s
UCCIIIOBaHUs CBOMCTB U3y4yaeMbIX QUIyp.
3HAKOMHTBCS € MCTOPHE pa3BUTHSI TEOMETPUU

bubmuoreka I1[OK

https://m.edsoo.ru/7f
417e18

Teopema @aneca u
Teopema 0
IIPONOPLIUOHAIBHEL
X OTpe3Kax,
oA00HbIE
TPEYTroJbHUKU

15

IIpoBoAMTH MOCTPOEHHUS C TIOMOIIBIO LUPKYIS U
JUHEWKHA C HCHOJIb30BaHUE TeopeMbl Paneca u
TEOPEMBI O MPOMOPLIMOHATIBHBIX OTPE3KaX, CTPOUTH
YeTBEPTHINA MPOMOPIUOHATIBHBIA OTPE3OK.
IIpoBoauTH 10KA3aTEJIBLCTBO TOTO, YTO METUAHBI
TpPEeyrojbHUKa MEPECceKaloTcs B OJHOM TOUYKE, U
HAXOIHUTh
CBS3b C IIGHTPOM MAacC, HAXOAUTH OTHOIICHHE, B
KOTOPOM  MeAMaHbl  JCNSTCS  TOYKOM — HX
nepeceyeHusl.
Haxoauth 1mom00HBIE TPEYTOJIBHUKU HA TOTOBBIX
yeprexax €  yKa3aHHEM  COOTBETCTBYIOIIMX
PU3HAKOB MOJ00USI.

bubmoreka 1IOK
https://m.edsoo.ru/7f
417e18
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Pemats 3agaum Ha nOAOOHBIE TPEYTOJBHUKU C

IIOMOLIBIO CaMOCTOSTEJIBHOTO IIOCTPOECHUS
yepTexen u HaXO0XJACHUSA MOA00HBIX
TPEyTrOJbHUKOB.

IIpoBOAMTH 10KA3aTEJILCTBA C HCIIOJIB30BAaHUEM

NPU3HAKOB MOA00US.

Jloka3piBaTh TpU npU3HaKa noa00us

TPEYTOJIbHUKOB.

IpuMeHsITh TOJYYCHHBIC 3HAHUS MPH PEHICHUH

reOMETPUYECKUX M MPAKTHUECKHX 3a/1ad.
3HAKOMHUTBCSH ¢ HCTOPHEN PAa3BUTHSI TCOMETPUHU

OBiajgeBaTh NEePBUYHBIMU NPEACTABICHUAMH
00 oOmei TEOPHH TUTOIIATN (mephr),
(¢opmynupoBaTh CBOICTBA IUIONIAJN, BBIICHSITH
WX HarJSIIHBIA CMBICIL.

BoiBoauTh (hOpMYIIBI TUIOIIAIN TApAILIEIOrpaMMa,
TPEyroJibHUKA, Tpamenud u3 (popMyJibl ILIOMIATH
NpsIMOYTOJIbHUKA (KBajapara).

[Tnomanp. BoiBoauth  QopMysnbl  MIOMAAM  BBITYKIOTO
Haxoxnenue YeThIPEXYTOIbHUKA YepPe3 TUArOHAIH U YTOJI MEXKTY
wIomanaei HUMH. bubmmoreka 1[OK
TPEYTrOJIbHUKOB U 14 Haxoaurtes twiomanu ¢uryp, n3o0pak€HHbIX Ha | https://m.edsoo.ru/7f
MHOTOYTOJIbHBIX KJIeT4aTol Oymare, HCHOJIb30BaTh pa3oueHue | 417el8
¢uryp. [lnomanm GUTYypHI Ha YACTH U JOCTPaBaHUE.
Mo00HBIX pUryp Pa3ouparnb npuMepsbl UCIIOJIb30BaHUS
BCIIOMOTATENbHONW  IUIOMIAAM U PELICHHS
reOMEeTPUUYECKHX 3a7au.
HaxoauThb mromaay mogo0HbIX GUTyp.
Bb1yMcasTh MI0MAAN pa3IndHbIX MHOTOYTOJIBHBIX
¢uryp.
Pemiath 3ajauM Ha IUIOUIAAb C MPAKTHUYECKUM
coJiep>KaHuEM
Teopema Iludaropa 10 Joxa3biBath Teopemy Iludaropa, ucnoap3oBarh | bubmoreka IIOK

u HaydaJia

et B MPAKTUYCCKUX BBIYUCIICHUAX.

https://m.edsoo.ru/7f
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TPUTOHOMETPUHU

®opMyJIMpPOBATH oIpenieeHus
TPUTOHOMETPUYECKHX (YHKIMHA OCTpPOro yria,
NPOBEPATH UX KOPPEKTHOCTb.
BbIBOAMTBH TPUTOHOMETPUYECKUE COOTHOIIEHUS B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.
HccnenoBarb COOTHOLIECHUSI MEXIY CTOPOHAMHU B
IPSIMOYTOJIBHBIX TPEYTOJbHHUKAX C yriiaMu B 45° u
45°; 30° u 60°.
Hcnonb3oBath GopMyJibl IPUBEACHHSI U OCHOBHOE
TPUTOHOMETPUUECKOE TOXKJIECTBO Il HAXOXKJICHUS
COOTHOLIEHUH  MEXJIy  TPUTOHOMETPUUYECKUMU
(GYHKLIUAME pa3IMyHBIX OCTPBIX YTJIOB.
IIpumeHsITH TIOJTyYEHHBbIE 3HAHUS U YMEHUS NpU
PELIEHNH IPAKTUYECKUX 3a1ad.

3HAKOMMTBCS € MCTOPHE Pa3BUTHSI TE€OMETPUH

417el8

Vrasl B
OKPY>KHOCTH.
Bnucannnie u
OIMMCaHHbBIE
YETBIPEXYTOJTbHUKH
KacarenwHple K
OKPY>KHOCTH.
Kacanue
OKpYHOCTEH

13

@opMy.IMpPOBATHL  OCHOBHBIE  OIPEIEIICHUS,
CBSI3aHHBIC C yIJIaMH B Kpyre (BIHMCAHHBIA yrod,
LEHTPaIbHBIN yro).
HaxoauTh BIHCaHHBIC YTIIBI, ONMUpAIOIIUECS Ha
OJTHY JTyTY, BLIYUCIATH YTIIbI C TOMOMIBIO TEOPEMBI
O BIIMCAHHBIX YTIJaxX, TEOPEMBl O BIHCAHHOM
YeThIPEXYTOJILHUKE, TEOPEMBI O LIEHTPAIBHOM YTJIE.
HccnenoBath, B TOM YHCIe C TOMOIIBIO IIH(PPOBBIX
pecypcos, BITUCAHHBIC u OTIMCaHHbIE
YeTBIPEXYTOJIFHUKY, BBIBOJAMTH WX CBOWCTBA M
NPU3HAKH.

Hcnonb30BaTh 3TH CBOWCTBA M TNPH3HAKU TIPH

peleHn: 3a1a4

bubmmoreka 1[OK
https://m.edsoo.ru/7f
41718

[ToBTOpEHME,
000011IeHNEe 3HAHUHI

Pemartnb 3a1a4u Ha MOBTOPEHHUE,
WUTIOCTPUPYIOIIME CBSI3U  MEXAY pPa3IU4YHbIMHU
4acTsMHU Kypca

bubnmuoreka I[OK
https://m.edsoo.ru/7f
41718

OBIIEE KOJIMYECTBO
YACOB 110
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9 KJIACC

KoaunuyecTBO 4acoB

HanMeHOBaHHe Buabl gesiteJIbHOCTH 3J1eKTp0HH1,1e
Ne pas3iesioB M TeM Kontpoasnbie | IlpakTnyeckue (ungposeie)
n/n Bcero o0pa3oBaTejibHbIE
NPOrpamMMmbl padoThI padoThI
pecypcsl
®opmyanpoBaTh onpeaeaeHust
TPUTOHOMETPUUECKUX (PYHKIMH TYyNbIX U
MPSIMBIX YTIIOB.
BbIBOAMTH TEOPEMY KOCUHYCOB U TEOPEMY
CUHYCOB  (C  paauycoM  OIKMCAaHHOMU
Tpuronomerpusi. OKPYXHOCTH).
Teopems! BLIBOI[I/ITE (¢opMy.abl Il BbIYHCIEHUS
KOCHHYCOB " niomajeli ¢ MCNOJIL30BAHHEM TeopeM | r . - ITOK
CHUHYCOB. 16 ! TPUIOHOMETPHH  ((popmyna  muiomay https://m.edsoo.ru/7f41al2c
Peleie TpPEYroJbHUKA Yepe3 JABE CTOPOHBI U YToil
TpeYrONbHHIKOB MeRIy  HUMH, dopMyna  rIomAaAH
YeThIPEXYTOJIbHUKA Yepe3 ero JAUaroHain
U YTOJl MEX]ly HUMN).
Pemiatb TpeyroibHUKH.
Pemiath MPAKTUYECKHE 3ajauu,
CBOJAIIUECS K HAXOXKICHHUIO Pa3IUYHBIX
3JIEMEHTOB TPEYTOJIbHUKA
OcBauBaTh NOHATHE [pPeoOpa3oOBaHUsA
nonobus.  HceaegoBaTrb,  OTHOLIEHHE
JTUHEHHBIX  JJEeMEHTOB  (Guryp  mpu
[IpeobOpazoBanue npeoOpazoBannu  nonoous. HaxoauTs
noJ00us. OpUMEpbl  TOAOOMS B OKpY’Karomien EubmioTexa [TOK
Mertpuueckue 10 1 JNEWCTBUTEIBLHOCTH. https://m.edsoo.rw/7f41al2¢
COOTHOILICHUS B BbIBOANTL METpUYECKHE COOTHOLICHHUS
OKPY>KHOCTH MEXJIy OTpe3KaMH XOpJ, CEeKyIUX H

KacaTelbHbIX c HCTI0JIb30BAHUEM
BNHCAHHBIX  YIJIOB WU TOJOOHBIX
TPEYTOJIBbHUKOB. Pemartsp
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TCOMETPUYECKHAE 3alayd M 3aJa4d U3
peanbHOM JKU3HM C HCIOJIb30BAaHUEM
10JI00HBIX TPEYTOJIbHUKOB

Bekrtopsl

12

Hcnoas3oBatb BEKTOPBI KakK
HANpaBIIEHHBIE OTPE3KH, MCCIeI0BaATh
r€OMETPUYECKUI (mepemerenue) u
(bu3uUecKuii (CUIa) CMBICITBI BEKTOPOB.
3HaTh ompeaeaeHMs CyMMbI U Pa3HOCTH
BEKTOPOB, YMHOXKEHUSI BEKTOpa Ha YHUCIIO,
HCCJIe10BATh r€OMETPUYECKUI U
(bu3MYECKUN CMBICIBI ATHX OTEPaIlHii.
Pemats reomerpuueckue 3amaud  C
UCIOJIb30BaHNEM BEKTOPOB.
PackiaabiBaTh  BEKTOp IO JBYM
HEKOJUTUHEAPHBIM BEKTOpaM.
Hcnonb3oBaTh cKalsipHOE NPOU3BEICHUE
BEKTOPOB, BBIBOJAMTH €r0 OCHOBHBIE
CBOMCTBA.
BbrluncasTs  cymMmy,  pa3HOCTb U
CKaJSIPHOE TPOU3BEJCHUE BEKTOPOB B
KOOpJMHATAX.

IIpuMeHsTh CKaNspPHOE IPOU3BEICHUE

JUIS. HAXO0XICHUS JUIMH U YTJIOB

bubnunoreka LHOK
https://m.edsoo.ru/7f41al2c

JlexapToBbI
KOOPAWHATHI
IUIOCKOCTH

Ha

OcBauBaTh TMOHSITHE MPSIMOYTOJIBHON
CUCTEMBI KOOPJIMHAT, JIEKapTOBBIX
KOOPJIMHAT TOYKHU.

BeiBoguTh  ypaBHEHHME ~ IPSAMOM U
OKPY>KHOCTHU. BbI1eJISITh TIOJIHBIA KBaJpaT
JUIs  HaxoXIEHMs LIEHTpa M paauyca
OKPY’KHOCTH 10 €€ YPaBHEHUIO.

Pemarp 3aaum Ha HaXOXICHUE TOYEK
MEepEeCeUYeHs] MPSAMBIX M OKPYKHOCTEH C
IIOMOUIbIO0 METOJA KOOPAMHAT.
Hcnoan3oBarh CBOWCTBAa  YIJIOBOTO

bubnmnoreka [HOK
https://m.edsoo.ru/7f41al2c
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kodp¢uLmeHTa NpsMONl Mpu peleHUun
3a1a4, JUId ONPENENICHUS PACIONIOXKEHUS
IIPSAMOM.

IIpuMeHATE KOOpAMHATHI IPU PELIEHUU
reOMETPUYECKUX M MPAKTUYECKUX 3ajad,

JUTSL MOCTPOCHHUS MaTEMaTHYECKUX
MOJIeTICH  pea’bHBIX  3amad  («METo
KOOpJUHAT).

IHonb30BaTbCest Uil TOCTPOCHMS U
UCCIIeIOBaHUM U(PPOBBIMU PECYPCAMHU.
3HAKOMHMTBCH € HCTOpPHEeH pa3BUTUA
reOMETPHUH

[IpaBunbHEIE
MHOTOYTOJIbHUKH.
Jnuna
OKPYKHOCTH u
IIOWAAL  Kpyra.

®opMyJIMPOBATH onpeeaeHue
HpaBI/IJH)HI)IX MHOFOyFOJILHI/IKOB,
HAXOAMTh UX DJIEMEHTEI.

IToab3oBaThCH MMOHSITHEM JUTHHBI
OKPY)KHOCTH, BBEICHHBIM C ITIOMOIIBIO
HpaBHJILHBIX MHOFOyFOJH)HI/IKOB,

onpeneasiTb YWCIO &, JUIMHY OyTd H
pasvaHHyI0 Mepy yIJia.

IIpoBoauTHL Mepexoa OT paJMaHHON MEpbI
yIia K TpaaycHOU U Ha00O0poT.
OnpenensiTh IWIOMIAIL KPyTa.

buommoreka

[IOK

https://m.edsoo.ru/7f41al2¢

Brruucnenune BeiBoauTs ¢opmyJsbl (B rpaaycHod u
IUIoIageu paguaHHOM Mepe) AJIs UTUH YT, TUTOIaaeH
CEKTOPOB M CETMEHTOB.
BpIYHCIATH IJIOIIA U ¢uryp,
BKJIIOYAIOLIUX  3JIEMEHTHl  OKPYKHOCTHU
(kpyra).
Haxoautsp mioniaau B 3aa4ax peajibHON
JKH3HHU
JBr>xeHus Eg;g?g:;‘;ﬂgfeﬁﬁzp Pl WILHOCTPHPYIONHE | g 6 oTexa [HOK
IJIOCKOCTH ’ https://m.edsoo.ru/7f41al2c¢

®opMyJIMPOBATH omnpezeNeHus



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

NapaJUIeJIbHOTO  MEPEHOCa, IOBOPOTa U
OCEBOM  CHUMMETpUH. BbIBOAUTHE  HX
CBOMCTBA, HAXOAMTH HENIO/IBM>KHBIE TOUKH.
HaxomuTh LEHTPBI U OCH CHUMMETPUU
MIPOCTEHIINX PUTYp.

IIpuMeHATH, napajIeNbHBI IEPEHOC H
CUMMETPHIO pu pelieHun
F€OMETPUYECKUX 3a1a4 (pa3zbupathb
MIPUMEPBHI).

HUcnoab3oBarh 11 I[IOCTPOCHHUS U
uccie0BaHui u(poBbIE pecypehbl

IToBTOpEHME,
000011IEHNE,
CHCTEMaTH3aLUs
3HAHUM

OnepupoBatb mnoHATHAMM:  (urypa,
TOYKa, TNpsAMas, Yroj, MHOTOYTOJbHUK,
paBHOOEPEHHBIN U PABHOCTOPOHHUM
TPEYTOJIbHUKH, MPSMOYTOJIBHBIN
TPEYrojbHUK, Me€auaHa, OucCeKTpuca u
BBICOTA TPEYrOJbHUKA, IMapajieorpamm,
pomo, IPSIMOYTOJIBHUK, KBajpar,
Tpameuus; OKpPYKHOCTb, KacaTeJbHas;
PaBEHCTBO u nosnooue ¢uryp,
TPEYTOJbHUKOB; napajuienbHOCTh U
NEPIEHIUKYJISIPHOCTh  MPSIMBIX,  YIOJ
MEXIy MPSIMBIMH, CUMMETpHS
OTHOCUTEJILHO TOYKHM M MpSIMOW; JIJIUHA,
paccTosiHue, BENWYHMHA YIia, IUIOIIA[b,
HEPUMETP.

Hcnoab3oBars (popMyJibl: TIepUMETpa U
IUIOUIad  MHOTOYTOJIbHUKOB,  JUIMHBI
OKPY’XKHOCTH W IUJIOIIAAM Kpyra, o0béma
IPSIMOYTOJIBHOTO NTapaJuIeIenune 1a.
OnepupoBathb NOHSATUAMMU:
NpsIMOYTOJIbHAsE ~ CUCTEMa  KOOpPJMHAT,
BEKTODP; MCNOJb30BATh 3TU MOHITHS IS
IIPE/ICTAaBICHMSI IAHHBIX U pElICHUs 334,

bubnunorexa LHOK
https://m.edsoo.ru/7f41al2¢



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

B TOM 4YHCIE€ U3 JPYruxX y4eOHBIX
IIPEIMETOB.

PemaTh 3aga4u Ha TOBTOPEHHUE OCHOBHBIX
NOHATHM, WUIIOCTPALMIO CBSI3€H MEXIY
pa3IMYHbIMM YacTAMU Kypca. BuiOumparb
MeTOJ JJIs PELEHUS 3a1a4u.

PemaTs 3a1aum 13 NOBCETHEBHOM KU3HU

OBILIEE
KOJIMYECTBO YACOB
T10 TIPOTPAMME

68







ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoanyecTBo yacos PeruoHabHbIH
KOHTp 3JI€KTp0HHI>Ie KOMIIOHCHT
Ne Tema ypoka Beer | OTPHBI IIpakTuy Mara uupoBbIe
n/n o e ecKue u3yuyeHusi | oOpa3zoBaTe/ibHbIE
padort padoThI pecypcnl
bl
IIpocreiimme reOMETPUYECKUE bubmmotexa HOK
1 1 https://m.edsoo.ru/8866b7
00BEKTHI
24
bubnmoreka LHOK
2 MHOroyrojapHHK, JOMaHast 1 https://m.eds00.ru/8866¢cb
6a
bubnmoreka LHOK
3 CMe)XHbIE U BEPTUKAIbHBIC YTIIbI 1 https://m.eds00.ru/8866¢5
c0
bubnauoreka HOK
4 CMexHbIE U BEPTUKAJIbHBIE YTJIbI 1 https://m.eds00.1ru/8866¢7
be
5 CMexHble U BEPTUKAJIbHBIE YIJIbI 1
6 CMexHbIE U BEePTUKAIBHBIE YTJIbI 1
7 CMexHbIE U BEepTUKAJIBHBIC YIJIbI 1
8 CMexHbIE U BEPTUKAIbHBIE YTJIbI 1
N3MepeHne JNMHEWHBIX M YIVIOBBIX
9 BEJIMYMH, BBIYUCIICHUE OTPE3KOB U 1
YIJIOB
W3mepenne JNHMHEMHBIX U YIVIOBBIX bubnuoreka [HOK
10 BEJIMYMH, BBIYUCIEHHE OTpEe3KoB u | 1 https://m.edso00.ru/8866¢3
YIJIOB ea
11 N3MepeHre JMHEWHBIX M YIVIOBBIX 1



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866c3ea

BEJIMYMH, BBIUYMCICHUE OTPE3KOB U
VIJIOB

N3MepeHne JMHEWHBIX M YIVIOBBIX

12 BEJIMYMH, BBIUYMCIICHUE OTPE3KOB U
VTJIOB
13 [lepumerp u  mnomaab  Guryp,
COCTaBJICHHBIX U3 NMPSMOYTOJIHLHUKOB
14 [lepumerp w  mmomans  ¢Guryp,
COCTaBJICHHBIX U3 MPSIMOYTOJbHUKOB
[ToHsiTHE O paBHBIX TPEYroOJbHUKAX U bubnuoTeka HOK
15 NEPBUYHbBIC NPEICTABICHUS O PaBHBIX https://m.edsoo.ru/8866¢ce
durypax 80
Tpu MpU3HAKA aBEHCTBA bubmmotexa [OK
16 P P p https://m.edsoo.ru/8866d1
TPEYroJbHUKOB i
Tpu MpU3HAKA aBEHCTBA bubmmorexa 10K
17 P P p https://m.edsoo.ru/8866d3
TPEYroJbHUKOB Ao
Tpu MpHU3HaKa aBEHCTBA bubmorexa 10K
18 P P P https://m.eds00.ru/8866e0
TPEYTOJIbHUKOB Lo
19 Tpu [IpU3HaAKa paBeHCTBa
TPEYroJbHUKOB
20 Tpu MpU3HaKa paBeHCTBa
TPEYTOJILHUKOB
Tpu npHU3HaKa aBEHCTBA bubmorexa LIOK
21 P P P https://m.edsoo0.ru/8866e8
TPEYTOJIbHUKOB Re
2 [Tpu3Haky paBeHCTBA MPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB
23 [Ipu3Haku paBeHCTBA MPSIMOYTOJIHBIX

TPCYIrOJIbHHUKOB



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e88e

CBOMCTBO MeAMAHbI MPSIMOYTOJIBHOIO

bubauoreka LHOK

24 TPEYroJbHUKA, IIPOBEIEHHON K https://m.eds00.ru/8866e9
THUIIOTEHY3€ €C
CBOICTBO MeIUaHBI MPSMOYTOJIBHOTO
25 TPEyroJIbHUKA, MPOBEJAEHHOMN K
TUIIOTEHY3€
PaBHOOEIpeHHBIE W PABHOCTOPOHHHE bubamorexa LOK
26 AP p p https://m.edso0.ru/8866d6
TPEYTOTbHUKA f
[Ipu3naku 5 CBOMCTBA bubamorexa LOK
27 P https://m.edso0.ru/8866d8
PaBHOOEAPEHHOTO TPEYTOJIbHUKA 20
[Ipuznaku u CBOMCTBA bubmorexa HOK
28 P https://m.edso00.ru/8866d8
PaBHOOEAPEHHOTO TPEYTOJIbHUKA 20
[Ipu3zHaku u CBOICTBa bubmotexa HOK
29 P https://m.edsoo0.ru/8866e2
paBHOOEAPEHHOTO TPEYTOJIHLHUKA 6c
30 HepaBeHcTBa B reoMeTpuu
bubnmoreka LHOK
31 HepaseHnctBa B reomeTpun https://m.edsoo.ru/8866¢e3
a2
32 HepaBeHcTBa B reoMeTpuu
33 HepaBeHcTBa B reoMeTpuu
[IpAMOYyTroNbHBIA ~ TPEYroJIBHUK € bubmmotexa LIOK
34 pAMOY o pey https://m.edsoo.ru/8866¢eb
yriioMm B 30
22
IIpAMOYTONBHBIM ~ TPEYrOJBHUK  C
35 o
yriioM B 30
Kontponbhas abota 1o Teme bubmmorexa LIOK
36 P P https://m.edsoo.ru/8866ec

"TpeyroiabHuku"

be



https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ecbc

37

HapannenLHHe IpsAMBIC, UX CBOMCTBA

bubauoreka LHOK
https://m.edso00.ru/8866ef
64

38

IIareiii noctynat EBkinaa

39

Haxkpecr nexaine, cOOTBETCTBEHHbIE
u OJIHOCTOPOHHUE yTJIBL,
oOpa3oBaHHBIE TIpU  TEPECCUCHHUH
napauIeNbHBIX IPSIMBIX CEKYIIeH

bubnunoreka HOK
https://m.edso00.1ru/886610
86

40

Hakpect nexaiue, cOOTBETCTBEHHBIE
" OJIHOCTOPOHHUE YTJIBI,
oOpa3oBaHHBIE TIpU  TEPECEUCHHUU
napajuieIbHbIX MPSMBIX CEKYIIEH

41

HakpecT nexamue, cOOTBETCTBEHHBIE
u OJIHOCTOPOHHUE YIJIBL,
o0pa3oBaHHBIE IPH  IEpECeUCHUH
NapauleJIbHBIX IPSIMbIX CEKYIIeH

42

Haxkpect nexaiue, cOOTBETCTBEHHbBIE
u OJIHOCTOPOHHUE yTJIbI,
oOpa3oBaHHbIE TpU  NEPECEUCHUU
napajIeNIbHBIX MPSIMBIX CEKYyILEH

43

HakpecT nexamue, cOOTBETCTBEHHBIE
U OJTHOCTOPOHHUE YIJIBL,
o0pa3oBaHHBIE IPU  MEPECEUCHUU
MapaJUICTIbHBIX MPSMBIX CEKYIIEeH

bubnmoreka LHOK
https://m.edso00.ru/886613
b0

44

[Ipyu3Hak mapaJUIETbHOCTH MPAMBIX
Yyepe3 paBEHCTBO PACCTOSIHUM OT TOUEK
OJHOU NPSIMOM O BTOPOU MPSIMOi

45

[Ipu3Hak mnmapaJUIENTbHOCTH  MPAMBIX
4yepe3 paBEHCTBO PACCTOSHUM OT TOUEK
OJHOM IPSIMOM O BTOPOU MPSIMOi1

46

CymMa yriioB TpeyrojibHUKa

bubnunorexa LHOK
https://m.eds00.ru/886616
30



https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f630

bubauoreka LHOK

47 CyMMa yriioB TpeyroJibHUKa https://m.edso00.1ru/886618
ba
bubnroreka HOK
48 BHenraue yritbl TpeyrojabHUKa https://m.edsoo.ru/8866fa
Se
49 BHemHue yrisl TpeyrojibHUKa
KonrponpHas pabora 1o  Teme bubnuoreka [HOK
50 "[TapasuienbHbIE IPSMBIE, CyMMa YTJIOB https://m.edsoo.ru/8866fe
TpeyrojbHuKa" be
OKpYy’>KHOCTb, XOpAbl U JTUAMETP, UX bubmorexa LIOK
51 - ’ ’ https://m.edso00.ru/886708
CBOICTBa
00
bubnunorexa LHOK
52 KacarenbHast K OKpy>KHOCTH https://m.edsoo.ru/88670e
9a
53 OKpy HOCTb, BHUCAHHAsI B YTOJI
54 OKpY’>KHOCTbh, BIIMCAaHHASI B YTOJI
bubnroreka LHOK
55 Howstue o I'MT, mpumeHeue B https://m.edsoo.ru/886701
3aJavyax
3e
bubnmoreka LHOK
56 Howstue o I'MT, mpumencHue B https://m.edsoo.ru/886705
3aJavyax
08
buccekrpuca u CepEeIMHHBIN
57 NEPIeHIUKYISP KaK TeOMETPUYECKHE
MeECTa TOYEK
OKpy’KHOCTb ONMCaHHasi  OKOJIO bubmmorexa LIOK
58 ’ https://m.edso00.ru/88670a
TpeyrojbHUKa 62
59 OKpy’>KHOCTb,  OIIMCaHHAas  OKOJIO

TpPEeyroJbHUKa



https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/88670a62

bubauoreka LHOK

60 Oxpyxmocts, prcantas Pl https://m.edso00.ru/886710
TPEYTOJILHUK 3e
61 OKpyXHOCTB, BITMCAHHAS Bl
TPEYTOJILHUK
bubnmnoreka LHOK
62 [Tpocreiimme 3a1a4n Ha TOCTPOCHUE 1 https://m.edsoo.ru/886711
88
bubnroreka LHOK
63 [Tpocreiimme 3a1a4u Ha TOCTPOCHUE 1 https://m.edsoo.ru/886712
d2
Kontponbnass pabora mo  Teme bubnuoTeka LHOK
64 "OKpYKHOCTb u KpYT. 1 https://m.edsoo.ru/886714
['eomeTpuyeckue noctpoeHus" 62
[ToBTOpenne u o0000LIEHNE 3HAHUM bubnuoreka [HOK
65 OCHOBHBIX TOHATUH M METOJOB Kypca | 1 https://m.edsoo.ru/886715
7 kiacca b6
bubnmnoreka [HOK
66 Hrorosasi koHTpoIbHAs paboTa 1 https://m.edso00.ru/886716
ec
[ToBropenne u o00o0OIIEHHE 3HAHUMN
67 OCHOBHBIX MOHSITUM U METOJIOB Kypca 1
7 xinacca
[ToBTopenne u 0000mICHNE 3HAHWI bubnuoreka [HOK
68 OCHOBHBIX TIOHSTHH W METOJIOB Kypca 1 https://m.edso0.ru/886719
7 xnacca be
OBHIEE KOJIMYECTBO YACOB IIO 63

ITPOTPAMME



https://m.edsoo.ru/8867103e
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886719bc

8 KJIACC

Konmvectso 1acos DnekTpoHHble nHupposbie  PermonanbHbI
Ne Tema ypoka B Kontpoasnbie | IlpakTnyeckue Hata o0pa3zoBaTejIbHbIE KOMIIOHEHT
n/n cero paBoThi paGOTHI HU3yYeHUS pecypes:
1 [Tapannenorpamm, ero 1 bubnuoTeka HOK
MIPU3HAKHU U CBOMCTBA https://m.edsoo.ru/88671af2
) [Tapamnenorpamm, ero 1 bubnmoreka HOK
MIPU3HAKHU U CBOMCTBA https://m.edsoo.ru/88671cal
3 [Tapannenorpamm, ero 1 bubnuoTeka [HOK
MPU3HAKU U CBOWCTBA https://m.edsoo.ru/88671cal
YactHele clyJau
4 ?r?}g xg;igﬁiﬁrmg 1 bubnuoreka [HOK
’ https://m.edsoo.ru/88671dea
poMmO, KBagpar), HX
MPU3HAKU U CBOWCTBA
YactHele cllydan
5 lgr?p ’?;geigﬁiﬁfma 1 bubnmoreka HOK
PAMOY ’ https://m.eds00.ru/88671120
pomO, KBagpar), HX
NPU3HAKH U CBOMCTBA
YacTHbIe clydan
6 ?r?g :;Eiigﬁiﬁr% 1 bubnmnoreka HOK
’ https://m.edso0.ru/8867209¢
poM0O, KBamgpar), uX
NPU3HAKH U CBOHCTBA
bubnmnoreka LHOK
7 Tpaneus ! https://m.eds00.ru/88672358
s | mmoyronsmas | 1 Bufimiorera LOK
https://m.edsoo.ru/8867252¢
Tpanenuu
9 PaBHOOOKast u 1 bubnuoreka I[HOK



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e

IPSIMOYTOJIbHAS https://m.edsoo.ru/88672858
Tpaneuuu
10 Meton YABOECHUS bubnuoreka LHOK
MeTUaHbI https://m.edsoo.ru/88672b14
1 Hentpanbuas bubnmnoreka HOK
CUMMETpHS https://m.edso00.ru/88672b14
12 ESHTPOHBHM pafé)l\jz bubnuoreka LHOK
" N " https://m.edsoo.ru/88672¢%a
YeTbIpE€XyroJbHUKH
Teopema ®aneca wu
13 TeopeMa 0 bubnuotexa [HOK
IIPONOPLUOHAIBHBIX https://m.edsoo.ru/8867337a
OTpe3Kax
14 Cpenusis JIMHUS bubnmnoreka HOK
TPEYTOJIbHUKA https://m.edso00.ru/88672e0c
15 Cpenusis JIUHUS bubnuoreka [HOK
TPEYTOJIbHUKA https://m.edsoo.ru/88672{38
16 Tpaneuus, e€ cpeauss bubGnuoreka LHOK
JTUHUSA https://m.edsoo.ru/88672358
17 Tpaneuus, e€ cpeaussa bubmuorexa [HOK
JUHUSA https://m.eds00.ru/88673064
18 [IponopimoHaibHbIE bubnuoTeka [HOK
OTPE3KHU https://m.eds00.ru/88673794
19 [IponopuronansHbIe bubnuorexa [HOK
OTPE3KHU https://m.eds00.ru/88673794
20 Lentp Macc B bubmmorexa LHOK
TPEYrOJIbHUKE https://m.edsoo.ru/886738fc
71 [ToxoOubIE bubnuoreka LHOK
TPEYroJbHUKU https://m.edsoo.ru/88673a78
2 EE;IO S fprstaka bubnuorexa [HOK

TPEYTrOJbHUKOB

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



https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae

Tpu [IpU3HaAKa

bubnuoreka HOK

23 nozoous https://m.edso00.ru/88673d52
TPEYTOJIHHUKOB
4 E(I:;Io S fprsHaKa bubnnorexa [HOK
https://m.eds00.ru/8867400e
TPEYTOJIHHUKOB
Tpu [IpU3HaAKa
25 mo100ust
TPEYTOJIHLHUKOB
[Tpumenenue nogodus
26 npu pelIeHnn
MPAKTHYECKUX 3a7a4
| Komomee s e
" https://m.edsoo0.ru/8867445a
TPEYrOJIbHUKU
2y | Socieme, monsa T
https://m.edsoo.ru/886745fe
¢duryp
Dopmyiibl JUIsL
29 JIOIIATN bubnuoreka LHOK
TPEeyroJbHHKA, https://m.edso0.1u/88674860
napajureJiorpaMma
DopMyIsl JU1sL
30 IUIOLIA a1 bubGnunoreka HOK
TPEYTOJIbHUKA, https://m.edsoo.ru/88674a22
napajuiejgorpaMmma
DopmyJibl JU1st
31 ILIOIIA AU Bubnuoreka [HOK
TPEYTOJIbHUKA, https://m.edsoo.ru/88674a22
napajuiesiorpaMma
Popmysl o bubnmnoreka LHOK
32 IUIOIAIN

TPEyroJIbHUKA,

https://m.edso00.ru/88675288



https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288

napajuienorpaMmma

DopMysl JU1sL
33 ILIOIIa N bubauoreka LHOK
TPEYrojbHHKA, https://m.edsoo.ru/8867542¢
napajuiesiorpaMma
34 EJII)EE/II;;:; Hecnoncﬂmx bubmmorexa LOK
https://m.edsoo.ru/88674e78
¢buryp
35 [Tnomamu ¢uryp Ha bubnuoTeka LHOK
KJIET4aTOM Oymare https://m.edsoo.ru/8867473¢
ITnomaau MmOgOOHBIX
36
duryp
ITnomany 1mOIO0HBIX
37
¢uryp
38 igﬁijﬁquKHM ) bubmmorexa LOK
https://m.eds00.ru/88675558
CoJIepKaHUEM
39 ?I?)gijﬁqecng ) bubmmorexa HOK
https://m.edso0.1ru/88675684
COJIepKaHUEM
Pentenne 3agau ¢
40 ITOMOIIIBIO MeToaa bubnuorexa LHOK
BCIIOMOTaTeJIbHOU https://m.eds00.ru/88674190
TUIOIIATN
41 KontponsHast pabota bubnuotexa [HOK
o teme "Ilnomans" https://m.eds00.ru/8867579¢
47 Teopema ITucdaropa u bubnuoreka HOK
e€ IpuMeHeHue https://m.eds00.ru/88675918
43 Teopema ITudaropa u bubnuoreka I[HOK
e€ nmpuMeHeHue https://m.edso0.1u/88675918
44 Teopema ITudaropa u bubnuoreka LIOK

€€ NpUMEHEHHE

https://m.edsoo0.ru/88675abc



https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc

Teopema ITudaropa u

45 N
e¢ MpUMeHeHHe
46 Teopema ITudaropa u
e€ MprMeHeHHe
Ornpenenenue
TPUTOHOMETPUUYECKUX
byHKUIMH 0CTpOro
yTia IpsIMOYTOJILHOTO EH6IOTexa ITOK
47 TPEYTOIILITHE, https://m.edsoo.ru/88675d32
TPUTOHOMETPHUUECKHE
COOTHOIICHUS B
IPSIMOYTOJIBHOM
TPEYTOJILHUKE
HOBH
48 ?pCI/IFOOH:;eTqueCKoe bubamotexa HOK
https://m.edsoo.ru/88675f44
TOXIECTBO
OcHoBHOE
49 TPUTOHOMETPUUYECKOE
TOKIECTBO
OcHoBHOE
50 TPUTOHOMETPUYECKOE
TOXKIECTBO
Kountponbnaast pabora
51 no Tteme "Teopema bubnuoreka LIOK
[Tudaropa m Hauama https://m.edsoo.ru/8a1407e8
TpUroHoMeTpuu"
Briucanneie 51
LHEHTpajbHbIE  YTJIbI, EH6IOTexa ITOK
>2 yrox L MOV https://m.edsoo.ru/8a1415b2
KacaTelbHON u
XOpIoHr
53 Brmcannsie u bubnuoreka IHOK

LHEHTPAJIbHBIC YIJIbI,

https://m.edsoo.ru/8a141940



https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940

yroiu MEXIY

KacaTeJbHOMU u
XOpIoHu
Bnucannsie u
LEHTpaJbHbIE  YIJIBI, Eubimotexa ITOK
>4 yroix N MEXIY https://m.edsoo.ru/8al141b34
KacaTeJIbHOM n
XOpIou
55 VYrusl MEXIy XOpAaMHU
Y CEKYIIMMHU
56 VYTiabI MeX Ty XOpJlaMu
Y CeKYIIMMHU
Bnucannsie u
OITMCAaHHbBIC
57 YETBIPEXYTOJIbHUKH, bubimorexa HOK
https://m.edsoo.ru/8a140f86
X MIPU3HAKHU u
CBOMCTBA
Bnucannsie u
OIMMCAHHBIC
58 YETBIPEXYTOJIBHUKH, bubmmorexa LOK
https://m.edsoo.ru/8al416d4
1709 MIPU3HAKU u
CBOMCTBA
Bnucannsie u
OITMCAHHbBIC
59 YETBIPEXYTOJIBHUKH, bubmorexa LOK
https://m.edsoo.ru/8al416d4
150:¢ MIPU3HAKU u
CBOlCTBa
[IpumeneHue CBOMCTB
BIIMCAHHBIX 51
60 onncaIfHHx
YETHIPEXYTOJILHUKOB
npu pelIeHnn

reOMETPUUYSCKUX



https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4

3aga4

61

[IpuMeHeHne cBOWCTB
BIIMCAaHHBIX U
OIMCAHHBIX
YETBIPEXYTOJILHUKOB
pu peneHun
TEOMETPUUYECKUX
3a1a4

62

Bzaumuoe
pacmojoXeHue IBYyX
OKPY’>KHOCTEH, o0IIme
KacaTeJlbHbIe

bubnroreka LHOK
https://m.edsoo.ru/8al410a8

63

Kacanue
OKPY)KHOCTEH

bubnmoreka LHOK
https://m.edsoo.ru/8al410a8

64

KontponpsHast pabota
no teme "Yriel B
OKPYHOCTH.
Bnucannsie u
OIMCaHHBIE
YETHIPEXYTOJIbHUKH"

bubnuoreka LHOK
https://m.edsoo.ru/8al141c88

65

IToBTOpEeHME
OCHOBHBIX IIOHSATHH U
METO/I0B KypcoB 7 U 8
KJIacCcoB, 0000IIEeHNE
3HAHHI

bubnmoreka LHOK
https://m.edsoo.ru/8al41ddc

66

[ToBTOpEeHME
OCHOBHBIX IIOHATHH U
METOJI0B KypcoB 7 U 8
KJIacCcoB, 000O0IIeHNE
3HAHHI

bubnmoreka LHOK
https://m.edsoo.ru/8al4lefe

67

Hrorosas
KOHTpPOJIbHAsI paboTa

bubnuoreka [HOK
https://m.edsoo0.ru/8a142368

68

IToBTOpEHME

bubnmoreka IHOK



https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368

OCHOBHBIX TOHATHH H
METOJI0B KypcoB 7 1 8
KJ1accoB, 0000I1IeHne
3HAHUM

https://m.edsoo.ru/8al1420ac

OBILEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68



https://m.edsoo.ru/8a1420ac

9 KJIACC

N KoauyecTBO 4acoB Nara JuekTponnble nupposnie | PernonanbHbIi
. Tema ypoka Kontpoabnbie | IlpakTnyeckue o0pasoBaTeJbHbIE KOMIIOHEHT
n/n Bcero paGoThI paBoThi U3y4eHust pecypehI
Onpenenenue
1 TPUTOHOMETPUYECKUX 1 bubnuoreka HOK
¢bynkumii yriaos ot 0° mo https://m.edsoo.ru/8a1424bc
180°
2 @opMyJibl IPUBEICHUS 1
3 TeopeMa KOCUHYCOB 1 bubamotexa HOK
https://m.edsoo.ru/8a14336¢
4 TeopeMa KOCUHYCOB 1
5 TeopeMa KOCUHYCOB 1 bubamorexa LOK
https://m.edsoo.ru/8al42d5e
6 Teopema cuHycoB 1 bubamorexa HOK
https://m.edsoo.ru/8al42e8a
7 Teopema cuHycoB 1
8 Teopema cuHyCOB 1
| Heosseme ammcrpon | T
TpeyrONBHUKOB https://m.edsoo.ru/8a1430b0
10 Penienue TpeyroabHUKOB 1 bubamotexa HOK
https://m.edsoo.ru/8al42ac0
11 PeleHue TpeyroJbHUKOB 1 bubmorexa LOK
https://m.edsoo.ru/8al42ac0
12 Pemenne TpeyroibHUKOB 1 bubmorexa LOK
https://m.edsoo.ru/8al42ac0
13 Peuienue TpeyroabHUKOB 1 bubmorexa LOK
https://m.edsoo.ru/8al42ac0
14 [TpakTrueckoe 1 bubnuoteka LHOK

MIpUMEHEHHUE TEOpeEM

https://m.edsoo.ru/8al42c3c



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

CHHYCOB M KOCHMHYCOB

15

IIpakTHueckoe
IIPUMEHEHHE TEOpeM
CHHYCOB M KOCHMHYCOB

16

KonTponbHass pabora mno
TemMe "Pemenue
TPEYTrOJIHLHUKOB"

bubnuoreka HOK
https://m.edsoo.ru/8a14392a

17

[Tonarue 0
npeoOpa30BaHUH MOA00US

Bbubnuoreka HOK
https://m.edsoo.ru/8a143ab0

18

COOTBETCTBEHHBIE
3JIEMEHTEI MOAOOHBIX

¢duryp

bubnnoreka HOK
https://m.edsoo.ru/8al43de4

19

COOTBETCTBEHHBIE
3JIEMEHTHI MOAOOHBIX

¢duryp

20

Teopema 0 mpoOU3BEACHUH
OTPE3KOB XOpJ, TeopemMa o
IIPOU3BEIEHUN  OTPE3KOB
CeKylIMX, Teopema O
KBaJpaTe KacaTeJIbHOU

bubnuoreka IHOK
https://m.edsoo.ru/8a14406¢e

21

TeopeMa 0 MpoU3BEAECHUH
OTPE3KOB XOpJ, TeopemMa O
MPOU3BEJICHUNA  OTPE3KOB
CEeKyIlIuX, TeopemMa o
KBaJIpaTe KacaTeJbHOU

bubnnoreka HOK
https://m.edsoo.ru/8al441a4

22

Teopema 0 NpoU3BEAECHUU
OTPE3KOB XOp/I, TEOpeMa O
MPOU3BEJACHUH  OTPE3KOB
CEeKylIMX, TeopeMa o
KBJIpaTe KacaTeJIbHOU

bubnmoreka LHOK
https://m.edsoo.ru/8al1442da

23

IIpumeHeHne Teopem B
PEIIEHNN T€OMETPUIECKHUX
3a1a4

bubnuoteka HOK
https://m.edsoo.ru/8a143f06



https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06

IIpumeHnenne Teopem B

24 pELICHUU FeOMETPUYECKUX bubmmorexa LIOK
https://m.edsoo.ru/8al443fc
3a1a4

25 Eepnpllqufgl?irif)MeTT;?dz?éxni bubamotexa HOK

https://m.edsoo.ru/8a144578

3a1a4

KonTponbnass pabora mno

teme  "l[IpeoOpazoBanue

26 OI00uSI. pMengquKHe bubmmorexa LOK

https://m.edsoo.ru/8al1447a8

COOTHOIIEHUS B

OKpYyx)HOCTH"

OmnpeneneHue  BEKTOPOB.

27 duznueckuit u bubnuoreka IHOK
TEOMETPUYECKHIA  CMBICI https://m.edsoo.ru/8a144960
BEKTOPOB

ry | Coomeme w o Biorss 1ok

’ https://m.edsoo.ru/8al44a8c
BEKTOpa Ha YKCIIO
KEHHE M BBIYUTAHH
29 BC:K(’)TOF)OBG yMHO)I(:HI/IZ bubnmorexa HOK
’ https://m.edsoo.ru/8a144d52
BEKTOpa Ha YHCIIO
CloXeHHe W BBIYUTAHUE

30 BEKTOPOB, YMHOXEHHUE
BEKTOpa Ha YKCIIO
Paznoxxenne BekTopa 1O

31 JIBYM  HEKOJUIMHEApPHBIM
BEKTOpaM

32 Koopaunats! BekTopa bubmorexa HOK

https://m.edsoo.ru/8al441fbe
CxaliipHO€ TIPOU3BEICHUE

33 BEKTOPOB, ero bubnuoreka 1IOK

MIPUMEHEHUE TUTS https://m.edsoo.ru/8a14539¢

HaXO0XXACHUA JJIMH U YIJTIOB



https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c

CkanspHoe mpou3Be/ieHUE

34 BEKTOPOB, ero bubnuoreka HOK
IIPUMEHEHNE JUISE https://m.edsoo.ru/8a14550e
HaXOJK/JICHUS JIUTUH U YTJIOB

35 Pentenne 3a1a4 C Bubnuoreka HOK
MTOMOIIbIO BEKTOPOB https://m.edsoo.ru/8al44c3a

36 Pemenne 3aJa4 c bubnnoreka 1IOK
MTOMOIIbIO BEKTOPOB https://m.edsoo.ru/8al1458c4
[Ipumenenue BEKTOPOB

37 UL pelieHust  3ajad
bu3uKu

33 Kontponbnas pabora mo bubnuoteka [HOK
teme "BekTophr" https://m.edsoo.ru/8a145b08

39 JlekapToBBl  KOOPJIWHATHI
TOYEK Ha IJIOCKOCTHU

. bubnnoreka OK

40 YpaBHeHUe NpAMOii https://m.edsoo.ru/ 8a14I§Ic48

41 YpaBHeHue npsamoit

42 YpaBHEHHE OKPYKHOCTH bubmorexa HOK

https://m.edsoo.ru/8a14635a

b | Biorss 1ok

- https://m.edsoo.ru/8a146620
U IPSIMOit
MeTon KOOpIMHAT TpHU

44 pEIICHNN TeOMETPHUICCKHIX
3azad4, MIPAKTUYECKHUX
3a7a4
Merton KOOpAWMHAT MpH

45 pEIIeHNH TEOMETPHUUECKHUX
3a7a4, MTPAKTUIECKHIX
3a1a4

46 MeTton  KOOpAMHAT MpHU



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
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620

PEICHUN TCOMETPUUCCKUX

3amad, MPAKTUYECKHUX
3aja4
Kontponbnast pabora mno

47 TeMe " JlekapTOBBI bubnuoteka [HOK
KOOpJMHAThI Ha https://m.edsoo.ru/8al46e0e
MJIOCKOCTH"
[IpaBuibHBIE

48 MHOTOYTOJIbHUKH, bubnnoreka 1IOK
BBIYHMCIICHHE 1704 https://m.edsoo.ru/8al46fda
AJIEMEHTOB

49 Yucno . Jnuna bubnmnoreka HOK
OKPY’KHOCTHU https://m.edsoo.ru/8a1472c8

50 Yucmo . JmnHa bubnuoreka LHOK
OKPYKHOCTHU https://m.edsoo.ru/8al4714c

51 JnvHa 1yru OKpy>KHOCTH

52 Pannannasa mepa yria bubamotexa HOK

https://m.edsoo.ru/8al4714c

53 IInomane kpyra, cexropa, bubnuoreka HOK
CerMeHTa https://m.edsoo.ru/8a147426

54 [TImomanes kpyra, cekropa, bubnuoteka [HOK
CEerMeHTa https://m.edsoo.ru/8a147750

55 [Inomane kpyra, cexropa, bubnuoreka HOK
CerMeHTa https://m.edsoo.ru/8a147750

56 [lonsiTHE O  JABMOKEHHH bubnmoreka [HOK
TUIOCKOCTH https://m.edsoo.ru/8al147c82

57 [TapamiensHblii  TIEPEHOC, bubnuoreka [HOK
MIOBOPOT https://m.edsoo.ru/8a147f16

53 [TapamneneHplii  nEpeHoOC, bubnuoreka HOK
MTOBOPOT https://m.edsoo.ru/8a147f16

59 [TapannensHbIli  MEpeHOC,

IOBOPOT



https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
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/8a147f16

60

[TapamiensHbIil  TEpEHOC,
IIOBOPOT

61

[IpumeneHne  IBUKEHUU
MIPY PEUICHUH 3a1a4

bubnuoteka [HOK
https://m.edsoo.ru/8a1480e2

62

KonTponbHass pabora mno
TeMam "IIpaBunbHbIC
MHOTOYTOJIbHUKH.
OKpy>XHOCTb.  JIBHKEHUS
IJI0CKOCTH"

63

[ToBTOpeHme, 0600IICHNE,
CHUCTEMATU3allus 3HAHHUM.
N3mepenue
F€OMETPUYECKUX BEJIMYMH.
TpeyroapHUKH

bubnmoreka [HOK
https://m.edsoo.ru/8a148524

64

[ToBTOpenue, o60OIIEHNE,
CUCTEMATU3allis 3HAHUM.
ITapamiensHbIe u
MePIEHINKYIISIPHBIC
TIPsIMbIC

bubnnoreka [HOK
https://m.edsoo.ru/8a148650

65

[ToBTOpenue, o60OIIECHNE,
cUCTeMaTH3aIusa 3HaHHM.
OKpyX HOCTb U KpYT.
I'eomerpuueckue
IIOCTPOEHUA.  YTIBl B
OKPY>KHOCTH

66

[ToBTOpenue, oboOIIEHUE,
CHCTEMATH3AllA 3HAHMI.
BHI/ICEIHHBIe U OIIHMCAHHBIC
OKPY>KHOCTH
MHOFOYFOJII)HI/IKOB

67

HUtoroBas  KOHTpOJbHaA
pabota

bubnuoreka 1HOK
https://m.edsoo.ru/8a148920

68

[ToBTOpeHue, obodIIeHUE,



https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920

‘ CHUCTeMaTH3als 3HaHUI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68







IPOBEPSIEMBIE TPEBOBAHHUS K PE3YJBTATAM OCBOEHWSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KIIACC
Kon .
DOBEDSEMOLD IIpoBepsieMble mNpeaMeTHbIE Pe3YJbTAThbl OCBOEGHHSI OCHOBHOWM
posep 00pa3oBaTeJbHON MPOrPaMMbl OCHOBHOT'0 00111ero o0pa3oBaHus
pe3yjabTara
6 ['eomeTpus

PacrioznaBath n3ydeHHbIE TeOMETpUUYECKUEe (PUTYPBI, ONIPEeNesITh UX
B3aMIMHOE PAaCMOJOXKEHUE, M300pakaTb TeoMeTpudecKue (UTYPHI,
6.1 BBITIOJIHATh YEPTEKHU MO YCIOBHIO 3afauyu. M3mepsiTh JMHEHHBbIE U
YTJIOBBIC BCIIMYUHBI. Pemiate 3a1a41 Ha BBIYUCJIICHUC JJIMH OTPE3KOB
U BEJIMYUH YIJIOB

Jenate rpyOyto OLEHKY JIMHEHHBIX U YTJIOBBIX BEJIUYHUH IPEIMETOB
6.2 B pEaJbHOM KHM3HM, Pa3MepoB NPUPOAHBIX OO0BEKTOB. Pazmmuath
pa3Mepsbl ITUX 00BEKTOB MO MOPSAIKY BEJIUUUHBI

6.3 Ctpouth 4epTekH K reOMETPUUECKHUM 3a/1adam
[onmp30BaTbes MpU3HAKAMU paBeHCTBa TPEYTOJILHUKOB,
6.4 UCIIONB30BaTh  NPU3HAKM W CBOWCTBa  paBHOOEIPEHHBIX

TPCYIrOJbHHUKOB IIPH PCIICHUH 3aJa4

HpOBOI[I/ITB JJOTHYCCKHUC pacCyxxacHusd C HUCIIOJIB30BaAHHNECM
TCOMETPHUICCKUX TEOPEM

6.5

[Tonp30BaTbCs IIPU3HAKaMU paBeHCTBa IIPSIMOYTOJIBHBIX
6.6 TPEYTOJIBHUKOB, CBOMCTBOM MEIMAHBI, IPOBEIEHHON K THIIOTEHY3€
IPSMOYTOJIBHOTO TPEYTOJIbHUKA, B PEILICHUN T€OMETPUYECKUX 3a/1a4

OnpenensaTh mapauieIbHOCTh MPSMBIX ¢ TTIOMOIIBIO YTJIOB, KOTOPHIE
oOpa3yer ¢ HUMH cekyias. OnpenensaTs napauieTbHOCTh MPSMBIX C
MOMOIIBIO PABEHCTBA PACCTOSIHUNA OT TOYEK OJHOM MPSIMOM IO TOYEK
JIPYrou NpsMou

6.7

6.8 PemaTh 3a1aumn Ha kieT4aToi Oymare

HpOBOI[I/ITL BBIYUCJICHHUA MW HaxXOJUTb YHUCIOBBIC H 6YKB6HHBIG
S3HA4YCHHA YIJIOB B TI'COMCTPHUYCCKUX 3aJadax C HCIOJIb30BAHUCM
6.9 CYMMBI YIJIOB TPCYTI'OJIBHUKOB U MHOT'OYTI'OJIBHUKOB, CBOMCTB YTJIOB,
O6pa3OBaHHI)IX npu HnepeCcCUCHUMU OBYX MapaJlICIbHBIX MNPAMBIX
ceKymeﬁ. Pematn IMPAKTUYCCKUC 3aJa41 Ha HAXOXKIACHUC YIJTIOB

Bnanerp mOHATHEM TEOMETPHMYECKOTO MeCTa TOYeK. YMeTh
6.10 OTIpeNieNIATh OMCCEKTPUCY yTa W CEpeAMHHBIA NEPHEHIUKYISAP K
OTpPE3KY KaK reOMETpHYECKHE MECTa TOUEK

@dopMyIupoBaTh ONPEAETICHUS OKPYKHOCTH W Kpyra, XOpIbl H
6.11 JuaMeTpa OKPYXKHOCTH, IIOJIb30BAaTbCsl HX CBOMCTBAMU. YMEThb
IPUMEHSTh 9TH CBOMCTBA NP PELICHUH 3a/1a4

Bragers moHsTHEM OMMCAHHON OKOJIO TPEYTOJbHUKA OKPY>KHOCTH,
6.12 yMeTh HaxoauTh €€ wueHTp. Ilomp3oBaTbes (akTamMu O TOM, YTO
OHMCCEKTPUCHI YIJIOB TPEYTOJIbHUKA NIEPECEKAOTCS] B OJTHOM TOYKE, U




0 TOM, UTO CCPCAUHHBIC ICPIICHAUKYJIAPEI K CTOPOHAM TPCYT'OJIbHUKA
TIEPECEKAIOTCS B OJHOM TOUYKE

6.13

Bnanere mnoHsTHEM KacaTeIbHOM K OKPYXHOCTH, IOJIb30BATHCS
TEOPEMON O TMEpPHEHIUKYJIIPHOCTH KacaTeIbHOM M pajauyca,
POBEIEHHOIO K TOUYKE KacaHUsl

6.14

ITonw30BaThCA HpOCTefIHII/IMI/I TCOMCTPUICCKMMH HCPABCHCTBAMU,
IIOHUMAaTh UX HpaKTI/I‘-ICCKI/If/'I CMBICJI

6.15

[IpoBOAUTH OCHOBHBIE T€OMETPUYECKUE IMOCTPOCHHSI C TMOMOIIBIO
LUPKYJIS ¥ JIMHEHKU

8 KJIACC

Kon
IpoBepPsAEeMOro
pe3yJbTara

IIpoBepsiemble mNpeaMeTHbIE Pe3yJabTAThI OCBOEHHUSI OCHOBHOI
00pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

Pacnio3naBaTh OCHOBHBIC BU/bI YETHIPEXYTOJIBHUKOB, UX JJIEMEHTHI,
I10JI30BAThCS UX CBOMCTBAMH IIPU PELICHUH F€OMETPUUYECKHX 3a1a4

6.2

[IpuMeHsTh CBOWMCTBA TOYKH IEPECEUYCHUS MEIUAH TPEYroJIbHUKA
(1IeHTpa Macc) B pelIeHUH 3a1a4

6.3

Brnagerp moHsTHEM cpeAHEW JIMHUM TPEYrojbHUKAa U Tpamneru,
IMPUMCHATh HX CBOMICTBa npu pemcHUU TCOMCTPHUYCCKUX 3aaad.
[Tons30BaThes Teopemoit Pajeca U TEOPEMOM O MPOMOPIHUOHATIBHBIX
OTPE3KaX, IPUMCHATDH UX JJIA PCIICHUA MPAKTHUYCCKUX 3ada4

6.4

[IpuMeHsAT, mNpU3HAKKM TOAOOHMS TPEYrOJILHUKOB B PELICHUU
reOMEeTPUUECKUX 3a7a4

6.5

[Tonb3oBatbes Teopemoil [lugaropa uist pemieHus: reoMeTpUIECKUX
U npakthyeckux 3anad. CTpouTh MaTEeMAaTHYECKyH0 MOJENIb B
IMPAKTUYCCKUX 3agavdax, CAMOCTOATCIIBHO J€JIaTh qepTém 1 HAaXOAUThb
COOTBETCTBYIOIINE JJINHBI

6.6

Bianers moHATHAMU CHHYCA, KOCHHYCa M TaHI'€HCA OCTPOIO yIJia
IIPSIMOYT'OJIBHOT'O TPEyroJjibHUKa. 110J1b30BaThCA 3TUMM NOHATHUAMU
JUIsl peLIEHUs IPAKTUYECKUX 3a1a4

6.7

Boruncnsare (pa3nuyHbIME CHOCOOaMU) IUIOIMIAL TPEYTOJbHHUKA U
IUIOIAAM MHOTOYTONBHBIX (uryp (monw3ysch, Trae HEOOXOAMMO,
KaJIbKyJIITOpoM). [IpUMeHATh mony4YeHHbIe YMEHHSI B MPAKTUYECKUX
3a/1ayax

6.8

Brnagerp MOHATMSAMH — BIHCAHHOTO M LIEHTPAJIBHOIO  yrija,
UCIIOJIb30BaTh TEOPEMBI O BIMCAHHBIX YIJIaX, YIJIaX MEXKIY XOpJIaMH
(cexylmumu) U yrie MeXIy KacaTelbHOW M XOpJAOW IpH pelIeHHUU
reOMETPUYECKUX 3aa4

6.9

BJ'IaJIeTI) IOHATHUEM OIIMCAHHOTI'O quLIpéXerHBHHKa, IMPUMCHATH
CBOMCTBA OIMMCAHHOTO ‘{CTBIpéXYFOJ'ILHI/IKa IIpu pCHICHUMA 3aaa4

6.10

HpI/IMeHHTB MOJIYYCHHBIC 3HAHHWA Ha IMPAKTUKC — CTPOUTH
MAaTEMAaTUYCCKUEC MOACIN 1JId 3aaa4 peaHBHOﬁ JKU3HH U IIPOBOAUTH
COOTBCTCTBYIOIIUEC BBbIYHCICHHA C MPHUMCHCHHUCM HO,[[O6I/I$I )4




TPUTOHOMETPHH (IIOJIB3YSCh, IJI€ HEOOXOAUMO, KAJIbKYJISITOPOM)

9 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble NpeaAMeTHbIE Pe3yJbTaThbl OCBOCHHSI OCHOBHOM
00pa3oBaTeJbHOI MPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

6

['eomeTpus

6.1

3HaTh TPUTOHOMETpUUYECKHE QYHKIIUN OCTPHIX YIJIOB, HAXOAUThH C UX
NOMOIIIBIO PA3JIMYHBIC 3JICMCHTBHI MPAMOYI'OJIBHOTO TPCYTOJIbHUKA
(«permeHue TMPSAMOYTONBHBIX  TPEYTrONBHUKOB»). Haxomutes (¢
IIOMOIIBIO KaJ’IBKy.HHTDpa) JJIMHBL W YIUIBL  JJIA HeTaGJH/I‘-IHbIX
3HA4YECHUI

6.2

[Tonb3oBaTbCs dbopmynamu MPUBEACHUSA u OCHOBHBIM
TPUTOHOMETPUUECKUM TOKJIECTBOM ISl HAXOXKJICHUSI COOTHOLLIEHUIN
MEXy TPUTOHOMETPUICCKUMH BEIIMYMHAMHU

6.3

Hcnonn3oBaTh TCOPEMbI CHMHYCOB M KOCHUHYCOB MJId HaAXOXICHHA
Pa3JINYHBIX 3JICMCHTOB TPCYTrOJIbHHUKA («pemeHne Tpeyr‘OHBHI/IKOB»),
IMPUMCHATH UX IPHU PCIICHHUU I'COMCTPHUICCKUX 3ada4

6.4

Bragerp moHATHSMU TIPeoOpa3OBaHUs MOAO0OMS, COOTBETCTBEHHBIX
31eMeHTOB noAoOHbIX (uryp. [lonb3oBaTbesi cBOMCTBaMH MOA0OUS
MPOU3BOJIBHBIX PUTYP, YMETh BBIYUCIIATE JUTMHBI K HAXOUTH YTJIBI Y
no100HbIX Quryp. [IpumMeHsTh CBONCTBA MOJ00MS B MPAKTUYECKUX
3amagax. YMETh TPUBOIUTH TPUMEPHl TMOJOOHBIX (QUTyp B
OKPY’KaOIIeM MHUPE

6.5

ITonw30BaThCA TE€OpEMaMH O IIPOM3BCIACHUN OTPE3KOB XOpA, O
IMPOU3BCACHNHN OTPE3KOB CCKYIIMX, O KBAJApaTc KacaTelIbHOM

6.6

Ilonp30BaTbCcst BEKTOpamMH, IOHMMATb MX TEOMETPUYECKHU U
(bu3n4eckuil CMBbICH, MPUMEHATh UX B PEIICHUM F€OMETPUYECKUX U
¢usnueckux 3amad. [IpuMeHATH CKaJIIipHOE MPOU3BEACHUE BEKTOPOB
JUIsL HAXOXKACHHS JUIMH U YTJIOB

6.7

ITonp30BaThCS MCTOAOM KOOpPAWHAT Ha IJIOCKOCTH, IPUMCEHATH €T0 B
PEICHUH I'COMCTPHUUCCKUX U MMPAKTHYCCKUX 3ada4

6.8

Brnaners NOHATHAMU IPABUIBHOIO MHOIOYI'OJIBHHMKA, JUIMHBI
OKPY’KHOCTH, JUIMHBI JYTU OKPY>KHOCTH M PaJUaHHOM MEpBI yIia,
YMETb BBIYUCIATH ILIOIIAAL Kpyra M ero vacrtel. IIpumensars
IIOJIYYEHHBIE YMEHUS B IPAKTUYECKUX 3a7a4ax

6.9

Haxomute ocu wWaM LEHTPBl CUMMETPUM (QUIYp, MPUMEHSTH
JBUKECHMSI INIOCKOCTU B IPOCTEMIINX CIydasx

6.10

[lpumeHsATh TONyYeHHBIE 3HAHUS HAa IPAKTUKE — CTPOUTH
MaTeMaTHYeCKUe MOJAEIH Ul 33]a4 PEeaTbHOM KU3HU U MPOBOIUTH
COOTBETCTBYIOIIIE€ BBIUUCICHUS C MPUMEHEHHEM IMOJ00HS W
TPUTOHOMETPUYECKHX (QYHKUUH (HONB3YyACh, TIA€ HEOOXOIUMO,
KQJIbKYJIATOPOM)




MHNPOBEPSEMBIE DJIEMEHTbBI COAEP KAHUSA

7 KJIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

6 ['eomeTpus
Hauanbnuble moHATHS reoMeTrpuu. Touka, mpsiMasi, OTPE30K, Jyd. YTOJL.

6.1 Bunsl yrios. BeprukanbHble U CMEXHbIE YIUVIBL. buccekrpuca yria.
Jlomanasi, MHoroyronpHuk. [lapamienbHOCTe W NEPHEHIUKYISAPHOCTH
MPSIMBIX

6.2 Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOICTBAa OCEBOH CHMMETPHUHU.
[IpuMepsl CHMMETPUH B OKPYKAIOIIEM MUPE

6.3 OcCHOBHBIE NIOCTPOEHHUS C MOMOUIBI0 LUPKYJS U JUHEUKH. TpeyrojbHUK.
BricoTta, MmenuaHa, OuccekTpuca, UX CBOMCTBA

6.4 PaBHOOEnpeHHBI ¥ PAaBHOCTOPOHHHWM TpEeyroJbHHMKH. HepaBeHCTBO
TpPEYroJbHUKa

6.5 CBoiicTBa W TpU3HAKU PABHOOEAPEHHOrO TpeyroibHUKa. [Ipu3HaKu
PaBEHCTBA TPEYTOJIbHUKOB

6.6 CpolicTBA M TNpPU3HAKA MapaJIeabHbIX OpsiMbiXx. CyMMa  yrjioB
TpeyroyiibHUKa. BHElIHME yIiibl TpeyrojbHUKa
[IpsiMmoyronbHbId  TpeyrodbHUK. (CBOMCTBO MeAMaHbl MNPSIMOYTOJBHOIO

6.7 TpeyrojbHUKa, TMpoBeNEHHOM K rumoreHys3e. I[IpusHaku paBeHcTBa
MPSIMOYTOJIbHBIX TPEYTOJbHUKOB. [IpsIMOYTro/IbHBIN TPEYTOJIBHUK C YTIIOM B
30°
HepaBeHcTBa B reomMeTpuu: HEPaBEHCTBO TPEYToOJIbHUKA, HEPABEHCTBO O

6.8 JUIMHE JIOMaHOW, Teopema O OoinblleM yrie u OoJblIel CTOpPOHE
TpeyrojbHuKa. [lepneHauKysp U HaKJIOHHAs

6.9 I'eomerpuyeckoe MmecTo TOYeK. buccekTpuca yriia W CepeIMHHBIN
NEePHEHANKYIISIP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOUEK
OKpyXHOCTb W Kpyr, XOpJa M JAHaMETp, HX CBoilcTBa. B3ammHoe

6.10 pacrmoyioKeHUe OKPY>KHOCTH U mpsimoil. KacarenbHas W cekymas K
OKPY’KHOCTHU

6.11 OKpyXHOCTb, BIIMCAaHHAsl B yrojl. BrnmcaHHas W onucaHHash OKpPYKHOCTH
TPEYroJIbHUKA

8 KUIIACC

Koa IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

6 ["'eomeTpus

6.1 Yerpipéxyronpuuki. [lapannenorpaMmm, ero npu3Hakyd U CBOWCTBA

6.2 [TpsiMmoyTONBHUK, pOMO, KBaJIpaT, UX MPU3HAKHA U CBOMCTBA

6.3 Tpamenusi, paBHOOOKas Tpamerusi, €€ CBOWCTBA W  MPHU3HAKU.




[IpsimoyronbHast Tpaneuust
6.4 Meron ynBoenus Meauansl. LlenTpanbHas cummerpusi. Teopema Paneca u
TeopeMa O MPOMOPLUOHATBHBIX OTPE3KaxX
6.5 CpenHue TMHUU TPEyroibHUKA U Tpanenuu. LleHTp Macc TpeyroibHUKa
6.6 [TogoGue TpeyronbHUKOB, KO3 dumueHt mnonodus. [IpusHaku momoOus
TpeyroJibHUKOB. [IpuMeHeHne nojo0ust Mpy pelieHNH NIPAaKTUYECKUX 3a/1a4
6.7 @opmynbl IS TUIOIIATU TPEYTOJIbHHMKA, MapajienorpamMmma, pomba
Tpaneuuu
6.8 CpoiictBa tuiomaae reomerpudeckux ¢uryp. OTHoIIEHHE TIIOMAASH
mo1I00HBIX (hUryp
6.9 Brruucnenue mioniaiei TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTON
Oymare
6.10 Teopema Iludaropa. Ilpumenenne teopemsl [ludaropa mpu pemeHun
MPAKTHYECKUX 3aa4
CuHyc, KOCHHYC, TaHT€HC OCTPOrO yria MPsSMOYTOJbHOIO TPEYroJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKAECTBO. TpHUrOHOMETpHUYECKHE
¢dbyakumu yrios B 30°, 45° u 60°
6.12 Brniucannbie U LEHTpaJIbHBIE YTJIbI, YTOJd MEXKIY KacaTelbHOW M XOpJIOH.
) VYTIIbl MEKY XOpAaMHU U CEKYILIUMU
6.13 BrircanHbIe U OMHCAHHBIE YETHIPEXYTONHHUKU
6.14 B3aumHOe pacnosnoxeHue IByX OKpy>KHocTe. KacaHue OKpy>KHOCTEH.
OO61ue KacaTelbHbIE K IBYM OKPYKHOCTSIM
9 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 ['eomerpus
6.1 Cunyc, kocunyc, TanreHc yrioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOX1eCTBO. POpPMYJIbI IPUBEACHHUS
Pemenue TpeyronpHukoB. Teopema KOCHHYCOB U TeopeMa CUHYycoB. Pemenue
6.2 MPAKTUYECKUX 3aJa4 C KCIOJIb30BAaHHEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeoOpaszoBanue nogodus. Ilogobue cOOTBETCTBEHHBIX JIEMEHTOB
6.4 Teopema o Mpou3BeIeHUN OTPE3KOB XOP/, TEOPEMBI O IPOH3BE/CHIH OTPE3KOB
CEeKYIIHX, TEOpEMa O KBaJpaTe KacaTeJIbHOI
Bektop, nanuHa  (MOAYJdb)  BEKTOpA,  COHAIIPABIEHHBIE  BEKTOPBI,
6.5 MIPOTUBOIMOJIOKHO HAMpPaBICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
pPaBEHCTBO BEKTOPOB, ONEpaluu HaJa BeKTOpaMmH. PasnoskeHue BekTopa IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM
6.6 Koopaunats! Bektopa. CkansipHOe IpOU3BEIeHUE BEKTOPOB, MPUMEHEHUE IS
HAXOXJICHUS JUIUH U YTJIOB
JlexapTOBbI KOOPAMHATHI HA IUIOCKOCTH. Y paBHEHUS NPSIMON U OKPY’KHOCTH B
6.7 KOOPJIMHATAX, IEPECEUEHNE OKPYKHOCTEN U NMPSAMBIX. MeToa KOOPAMHAT U €r0
IIPUMEHEHHE
6.8 [IpaBuiIbHBIE MHOTOYTOJIbHUKHU




JnuHa okpyxxHOCTH. ['pagycHas u paauaHHas Mepa yriia, BEIYUCICHUE JJIUH

6.9 Ny
JIyT OKPY>KHOCTEU
6.10 [Imomaae Kpyra, CEKTOpa, CErMEHTa
6.11 JIBuKeHHsI TIOCKOCTH W BHYTPEHHHE CHUMMETpHH (QUryp (d1eMeHTapHbIe

npeacrasienus). [Tapamiensublit neperoc. [loBopot




MNPOBEPSEMBIE HA OI'D IO MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHON IMPOTPAMMBI OCHOBHOI'O
OBULIET'O OBPA3OBAHUA

Kon IIpoBepsiemble Tpe0OBaHHUS K MpPeAMETHBIM pe3yJbTaTam
NpoBepPseMoOro OCBOCHHSI OCHOBHOII 00pa3oBaTe/IbHOI NMPOrpaMMbl OCHOBHOI'O
TpeGoBaHus o0mmero odpasoBanns Ha ocHoBe PI'OC

YMeHue onepupoBaTh MNOHATHUSMU: MHOXKECTBO, IIOJMHOKECTBO,
OMepaly HaJ MHOXECTBAMM; YMEHHE OIEpUPOBATh IMOHATHUSIMMU:
1 rpad, cB3HBIN rpad, nepeBo, LUK, TPUMEHAITh UX MPU PELICHUU
3aa4; yMEHHE UCIOJb30BaTh rpaduueckoe MpeacTaBiIcHHE
MHO’KECTB [UIsl OIKCAHUSl pEalIbHbIX IPOLIECCOB U SBJIECHUH, IpHU
pElIeHNH 3314 U3 IPYTUX yueOHBIX MPEAMETOB

YMeHnue onepupoBaTh NOHATHIMU: ONpeIeIeHHe, akCHOMa, Teopema,
) JI0OKa3aTelIbCTBO; YMEHHE pAaclo3HaBaTb HWCTUHHBIE U JIOXKHbBIE
BBICKA3bIBAHUS, MPUBOJUTH NPUMEPHl U KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAHUS M OTPUIIAHUS BEICKA3bIBAHUI

YMeHue onepupoBaTh MOHATUIAMU: HATYPAJIBbHOE YHCIIO, IIPOCTOE U
COCTaBHOE YHUCIO, JEIUMOCTh HATYpPaJbHBIX 4YHCEJ, IPU3HAKU
JETUMOCTH, IeJI0€ YHUCIO0, MOMAYJIb YMCIa, OOBIKHOBEHHAs JIpoOb U
JecsiTUuHas ApoOb, CTaHJAPTHBIM BUJ YKCIIA, pallMOHAIBHOE YHCIIO,
3 UppalMOHATIBHOE YHCIIO, apu(PMETHUYEeCKUH KBaJpaTHBIA KOPEHbD;
YMEHUE BBINOJHATH JEHCTBHS C 4YHCIAMH, CpaBHUBATh W
yIOpAIOYMBATh YHUCJA, IPEACTABIATH YHUCIA Ha KOOPAMHATHOU
MpsIMOM, OKPYTJIATh YWCIA; YMEHHE JeNaTh NPUKUAKY U OLEHKY
pe3yibTaTa BEIYUCICHUN

YMeHue oNepupoBaTh MOHATUAMU: CTEIEHD C LIEJIBIM [TOKA3aTEIIEM,
apudmeTnyecKuil KBaJpaTHbI KOPEHb, MHOTOUJIEH, ajredpanyeckas
IpoOb, TOXKJECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOW CTENeHHU
4 0oJbIlle €IUHUIIBI; YMEHHE BBINOJIHATH pacuéTel Mo (opMysam,
npeoOpa3oBaHUsl LEJbIX, JAPOOHO-PAIlMOHAIBHBIX BBIPAXKEHUH U
BBIPAKEHUM C KOPHAMM, PA3JI0KEHHE MHOTOWICHA HA MHOXUTENH, B
TOM 4YHCI€ C HCIOJIb30BaHHEM (OpMyNl pa3sHOCTH KBaJApaToB M
KBaJpaTa CyMMBbI M pa3HOCTH

YMeHue oneprupoBaTh MOHATUAMU: YUCIOBOE PABEHCTBO, YPAaBHEHUE
C OJHOM IEepEeMEHHOW, 4YHMCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE PEIIaTh JMHEHHBIE U KBAIPAaTHbIC YPABHEHUS,
JNpOOHO-pallMOHAIbHBIE YPABHEHUS C OJHON NMEPEMEHHOH, CUCTEMbI
5 JBYX JIMHEVHBIX YPABHEHUH, TUHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble M JPOOHO-palMOHAJIbHBIE HEPAaBEHCTBA C OAHOM
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a1a4 U3 IPYTHUX MPEIMETOB
U TPaKTUYECKUX 3a7a4; YMEHHE MHCIIONIb30BaTh KOOPAUHATHYIO
OpSIMYI0 U KOOPAMHATHYIO IUIOCKOCTH Ul M300pa)KCHUs peIIeHUun
YPaBHEHHI, HEPABEHCTB U CUCTEM

YMeHne omnepupoBaTh MOHATHAMH: (PYyHKIUsA, rpaduk (yHKIHH,
6 HyTd (QYHKIAK, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, MPOMEKYTKH
BO3pacTaHus, yOBIBaHWS, HAWOOJbIIEC W HAaUMCHbBIICE 3HAUCHUSI
byHKIUY; YMEHHE OIIepUPOBATH TTOHSITHSIMH npsiMast




IPONOPLUOHATIBHOCTD, INHEHHAs (PYHKINS, KBagpaTUYHas PyHKLINS,
oOpaTHasi MPOIMOPIHOHAIBHOCTh, Mapaboiya, rumepoosia; ymeHue
CTpouTh rpa@uku  (QYHKIHUE, HCHONB30BaTh Tpaduku Ui
OIIpEZCIICHUsI CBOMCTB IPOLIECCOB M 3aBUCHMOCTEW, NIl PEIICHUs
3a/1a4 U3 JPYyrux yuyeOHBIX NPEIMETOB U pealbHON KU3HU; YMEHHE
BBIpa)XaTh (POPMYJIaMHU 3aBUCUMOCTH MEXy BETMYMHAMU

YmMmenue OTIepUpPOBAThH MOHSITUSIMHU: MOCIIE0BATEIHHOCTD,
apupMeTHUecKass M TEOMETpPHYECKash IPOTPECCHH; yMEHHE
UCIIONb30BaTh CBOWMCTBA MOCIEA0BATENBHOCTEHN, (DOPMYIIBI CYMMBI U
oOuiero ujgeHa Npu pelieHuy 3a1ad, B TOM YUCIE 33Ja4 U3 JIPYrux
y4eOHBIX MPEIMETOB U PEATbHOM KUZHU

YMeHue pemath 3a/1aui pa3HbIX TUIOB (B TOM YHCIIE€ HA MPOLIEHTHI,
JOJM W 4YacTH, JBW)KEHHE, paboTy, IEHy TOBAapOB M CTOMMOCTh
HOKYIOK U YCIIyT, HAJIOTH, 3a7jaui U3 00JacTH yIpaBIeHUs JIUYHBIMU
U CEeMEHHbIMH (HHAHCAMH); YMEHHE COCTaBISTh BBIPAKEHUS,
YPaBHEHUs, HEPAaBEHCTBA U CHUCTEMBI [0 YCIOBHUIO 3a1ayy,
UCCIIEI0BATh IIOJIY4YEHHOE PELICHUE U OLEHUBATh IPaBAONIOJ00HOCTb
[OJIYYEHHBIX PE3YJILTATOB

YMeHnue onepupoBaTh NOHATUSAMU: (QUTYpa, TOUKA, OTPE3OK, MpsiMas,
ayd, JIoMaHasi, yrod, MHOT'OYTOJIbHUK, TPEYTOJIbHUK,
paBHOOEAPECHHBIN u PaBHOCTOPOHHHMIT TPEYTOJbHUKH,
NPSIMOYTOJIBHBIN TPEYTOJNbHUK, MEIuaHa, OMCCEKTpHUca M BHICOTA
TPEYrojbHUKA,  YETHIPEXYTOJNBHUK,  MNapajuieiorpaMMm,  pomo,
OpsIMOYTOJIBHUK,  KBajpaT, Tpameuusi; OKPYXHOCTb,  KpYT,
KacaTelbHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (QUIYypaMu;
yMEHHUE peniaTh 3a/laqyd, B TOM YHUCJIE U3 MOBCEAHEBHOM XKU3HU, HA
HAXO0/IeHUE FeOMETPUUECKHUX BEJTUUYHUH C IPUMEHEHUEM H3YYEHHBIX
CBOICTB uryp u GhakToB

10

YMeHue onepupoBaTh MOHATHSAMU: PABEHCTBO (DUTYp, paBEHCTBO
TPEYTOJILHUKOB; MapaJIeIbHOCTh U MEPIEHANKYISIPHOCTh TPSMBIX,
yrojl MEXIYy MpSIMbIMHM, NEPHEHAUKYJAP, HAKIOHHAs, MPOEKLus,
nonobue  ¢uryp, NOJOOHBIE  TPEYrOJbHUKH,  CHUMMETpUs
OTHOCHUTEJIBHO TOYKH M MPSMON; YMEHHE Pacllo3HaBaTh PaBEHCTBO,
CUMMETpUI0O M mojxobue  ¢uryp,  mapaielbHOCTh U
HNEepIEHIUKYJIIPHOCTD MPSIMBIX B OKPY’KAIOIIEM MHUpe

11

YMeHue onepupoBaTh MOHATHSAMM: JJIMHA, PAacCTOSIHUE, YIOJ
(BenMuMHA yria, CUHYC U KOCHHYC yIjla TPEeyrojbHHKA), IUIOIIA/b;
YMEHHUE OLICHUBATh pa3Mephl IPEIMETOB U 00BEKTOB B OKPYKAKOILEM
MHUpPE; YMEHHE MPUMEHATh (OpPMyJIbl NEpUMETpa U IUIOUIaau
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH M IUIOIIAAMU Kpyra, oobema
IPSIMOYTOJIBHOTO IMapajuleIeuIe1a; YMEHUE NIPUMEHATh NIPU3HAKU
paBEHCTBAa TPEYTOJBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHHKA,
teopeMy Iludaropa, TpPUTOHOMETPUUECKUE COOTHOLICHUS IS
BBIUMCJICHMS JUIMH, PACCTOSIHUY, IIOIIAAeH

12

YMenue wuzo0pakaTh TIUIOCKME GUTYpBl M HUX KOMOHWHAINH,
MPOCTPAHCTBEHHBIE (UTYPBI OT PYKH, C IOMOIIBI0 YEePTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CpPEJICTB IO TEKCTOBOMY WIIU
CHUMBOJIbHOMY OITMCAHUIO

13

YMeHue onepupoBaTh MOHATUSIMH: MPSIMOYTOJbHAsl CHUCTEMA




KOOpJMHAT; KOOPJAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
[IPOU3BEJCHUE BEKTOpa Ha YHCIO, CKaJsIpHOE IIPOU3BEICHUE
BEKTOPOB; YMEHHE HCIIOJb30BATh BEKTOPbl M KOOPAWHATHI IS
[IPEACTABIICHNS JAHHBIX U PEIUCHMS 3a1ad, B TOM YHCIIE U3 APYTUX
y4eOHBIX MPEIMETOB U PEAJILHON KU3HU

14

YMeHue omnepupoBaTh TMOHATUSMU: CTOJOUKOBBIE U KpPYTOBBIE
quarpamMmbl, TaONMIbI, cpenHee apudMeTHUecKoe, MeauaHa,
HanOoJIbIlIee W HAaMMEHBIIEe 3HAYCHUS, Pa3Max YHCIOBOTO HAaOOpa,
yMEHHE W3BJEKaTh, HWHTEPIPETUPOBATh M  MPeoOpPa3OBHIBATH
MH(QOPMALIMIO, TPEICTABICHHYI0 B Ta0NMIaX ¥ Ha JUarpamMMax,
OTPaXKaIOIYI0 CBOKMCTBA U XapaKTEPUCTUKU PEAbHBIX MPOLECCOB U
SIBJIGHUH; yMEHHE paclio3HaBaTh H3MEHYUBBIE BEJIWYUHBI B
OKPY’KaOIIeM MHUPE

15

YMeHHne omnepupoBaTh MOHATHAMU: CIYYaHHBIA OMBIT (CIyYalHBIN
IKCIIEPUMEHT), 3JEMEHTapHOE COOBITHE (JIIEMEHTAPHBIM HCXON)
CIIy4aifHOTO OmbITa, CIy4ailHOe COOBITHE, BEPOSTHOCTb COOBITHS;
YMEHHE HAXOJIUTh BEPOSITHOCTH CIIYYaHBIX COOBITHH B ONBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aJa4d METOJIOM OpPTaHHW30BAaHHOTO Nepedopa U ¢ UCHOIb30BAHUEM
IpaBUJia YMHOXKEHHUS; YMEHHE OLIEHUBATh BEPOSITHOCTU PEabHBIX
COOBITUM U SIBIICHUM, IOHUMATH POJIb NMPAKTHUYECKH JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKpY)KAIOIIEM MHpPE U B IKHU3HU;
3HAKOMCTBO C TOHSITHEM HE3aBHCHMBIX COOBITHIA; 3HAKOMCTBO C
3aKOHOM OOJIBIINX YUCEJ U €T0 POJIbIO B MACCOBBIX SIBICHUSIX

16

YMeHne BbIOMpATh MOIXOSANIUN W3YUYEHHBIH METOM I pelieHUs
3a/1a4d, IPUBOJAUTH NMPUMEPHl MATEMATUUECKUX 3aKOHOMEPHOCTEN B
MPUPOJIE U KU3HH, PACTIO3HABATH MPOSBICHHE 3aKOHOB MAaTEMAaTHKU
B HCKYCCTBE, OIHMCHIBATH OT/EJbHBIC BBIJAIOIIUECS PE3YIbTaThl,
MOJIyYCHHBIC B XOJE Pa3BUTHS MAaTEMAaTHKW KaK HAayKH, MPUBOJIUTH
MIpUMEPBI MAaTEMATUYECKUX OTKPBITUNA U X aBTOPOB B OT€UECTBEHHOU
Y BCEMUPHON UCTOPUU




HEPEYEHb JJIEMEHTOB COJIEPKAHHUS, NPOBEPJAEMBIX HA OI'D 1O

MATEMATHKE

Kon ITpoBepsieMblii 3JIeMEHT COAEePKAHMS

1 Yuca ¥ BEIYUCIIEHNS

1.1 Harypanbhble U nenbie yuciaa. [Ipu3Haku 1eJIMMOCTH IEIbIX YHUCEeI

12 OOBIKHOBEHHBIE W JCCATHYHBIC JAPOOHM, TIPOIEHTH, OECKOHEUHBIE

) TepUOIMIECKHUE poOHU

13 Panmonaneueie uncna. Apudmernueckue ONEpalud €  PaldOHAIbHBIMH
YUCIIaMU

| .4 JleiicTButenbHble 4Mcna. ApupMeTHUYECKHE ONepaluu C JeHCTBUTEIbHBIMU
YHUCIaMH

15 [TpubmmxEéHHbIC BblqncineHHs[, MpaBUJia OKPYTJEHUS, MPUKUIKA M OICHKA
pe3ybpTaTa BEIYMCICHUM

2 AnreOpandeckue BhIPAKCHHS

2.1 BykBeHHbIE BbIpakeHUsI (BbIpAXKEHUS C IEPEMEHHBIMH )

29 Crenenb ¢ 1enbiM nokazareiieM. CTeneHb C palMOHAJIbHBIM TOKa3aTeNeM.
CBoJiCTBa CTENICHU

2.3 MHoOro4IeHb!

24 Anrebpanueckas ApoOb

25 Apudmernueckuii  KopeHb ~ HaTypajdbHOH  cremeHu.  JleiictBusa ¢
apupMETHIECCKUMH KOPHSIMH HATYPAJIbHOU CTCTICHH

3 YpaBHEHUs M1 HEPABEHCTBA

31 enbre I/IV,Z[pO6HO-paI_II/IOHaJ'II>HBIe ypaBHeHUsA. CHCTEMBI W COBOKYITHOCTHU
ypaBHEHUH

39 Llensle u apoOHO-palioHaTbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
HEPaBEHCTB

3.3 Penienne TekCTOBBIX 33124

4 UucIOBBIC TTOCIICIOBATCIEHOCTH

4.1 ITocnenoBaTebHOCTH, CIIOCOOBI 3aMaHUs IIOCIIEA0BATEILHOCTEH

49 ApudmeTrnueckass U TeoMeTpuyeckas mporpeccuu. Dopmyna CIOKHBIX
MIPOIICHTOB

5 DyHKIMHU
Oynkuysa, cmnocodsl 3amanus  GyHkumu. ['paduk  Pysknuun.  OOIacTh
oTpeAeNieHUs] U MHOXKeCTBO 3HaueHUH GyHkimn. Hymu ¢pyakun. [lpomexyTku

5.1. 3HAKOMOCTOSHCTBA. [IpoMEXKYyTKH MOHOTOHHOCTH (DYHKIIMH. MakCUMyMBbI U
MuHUMYMBbl (pyHKInMU. Hambomnblnee u HauMeHbllee 3HaYeHHE (YHKIMH Ha
MIPOMEKYTKE

6 Koopannaatsl Ha IpsIMOi M INTOCKOCTH

6.1 Koopaunarnas npsmasi

6.2 JlekapTOBBI KOOPIMHATHI HAa TUIOCKOCTH

7 ['eomerpus

7.1 ['eomerpuueckune PUIrypsl U UX CBOMCTBA

7.2 TpeyroapHuk




7.3

MHOTrOyroJapHHUKH

7.4 OKpY’>KHOCTb U KPYyT

7.5 H3MepeHne reoMeTpUYeCKUX BEJTMYHH
7.6 BekTopsl Ha I0CKOCTH

8 BeposiTHOCTB U cTaTUCTHKA

8.1 OnucarenbHas CTaTUCTHKA

8.2 BepostHOCTb

8.3 KomOuHaropuka

8.4 MHoxkecTBa

8.5 ['padmr




YYEBHO-METOJMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JJ151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI JIUIS1 YAUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET












