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HOACHUTEJBHASA 3AIIMCKA

['eomeTpusi Kak OJMH W3 OCHOBHBIX pa3JI€JOB IIKOJBHOM MaTEMAaTHKH,
MMEIOIIUI CBOEH 1eNbI0 00eCTIeYNTh H3yUYeHUE CBOMCTB U pa3MepoB GUTyp, UX
OTHOLIEHUWHA H B3aUMHOE pACIOJOKEHUE, ONUPAETCs Ha JIOTHYECKYIO,
JOKa3aTeJIbHYIO JIMHUIO. L[eHHOCTh N3y4eHUs] TEOMETPUU HA YPOBHE OCHOBHOTO
oOmero oOpa3oBaHHs 3aKIOYAETCS B TOM, YTO OOYYalOIIUWCA YYHUTCS
MIPOBOJIUTH J0Ka3aTeabHbIe paccyKIeHus, CTPOUTH JIOTUYECKHE
YMO3aKIIIOUECHHsI, JOKa3blBaTh HCTHUHHBIE  YTBEPKIEHUS U  CTPOUTH
KOHTPOPHUMEPBI K JIOKHBIM, MPOBOJUTH PACCYXKAECHUS «OT MPOTUBHOIOM,
OTINYATh CBOMCTBA OT MPU3HAKOB, (POPMYITHPOBATH OOPATHBIC YTBEPKIACHHUS.

BTopoil 1enpi0 HM3ydeHHs] TEOMETPUM SIBIISIETCA HMCIIOJIb30BAHUE €€ KaK
MHCTPYMEHTA IMIPU PEUICHUU KaK MaTeMAaTUYECKHX, TaK U MPAKTUYECKHUX 3a]1ad,
BCTpEYAIOIMXCSI B peanbHOW ku3HU. OOywaromuiica JODKEH HAYYUThCS
ONPENEIUTh FT€OMETPUUECKYIO (PUTYpPY, ONMKCATh CIOBAMHU JaHHBIA YEPTEK WIH
PUCYHOK, HAaWTH IUIOIIA[Ib 3€MEJBbHOI0 YYacTKa, pacCyuTaTh HEOOXOIUMYIO
JUIMHY OITOBOJIOKOHHOTO Ka0esnsi Wi Tpedyemble pasMepbl Tapaxa s
aBTOMOOUJII. DTOMY COOTBETCTBYET BTOpAasl, BBIYUCIMUTENIbHAS JIMHUAS B
M3ydyeHuu reoMmeTrpuu. I[lpu pemieHnH 3ajad MPaKTHUYECKOro XapakrTepa
oOy4Jarouuiicss y4YyuTCsd CTPOUTh MATEMaTUYECKHE MOJEIHU  PealbHBIX
KU3HEHHBIX CHUTYalWUi, MPOBOJUTH BBIYMCICHHS M OLEHUBATh A/I€KBATHOCTh
MOJIyYEHHOTO pe3yJIbTaTa.

KpaiiHe BaxxHO NMOAYEPKUBATH CBSI3U F€OMETPHUM C JIPYTUMU Y4E€OHBIMU
peAMETaMi, MOTHMBHUPOBATh MCIOJb30BATh ONPENEICHUS T'€OMETPUUYECKUX
Guryp U MHOHATHI, AEMOHCTPUPOBATh MPUMEHEHUE IOJYYEHHBIX YMEHHI B
¢u3rke U TexHUKe. DTU CBS3M Haubosee SpKO BHIHBI B Temax «Bektopbi»,
«Tpuronomerpuueckue cooTHomeHus», «Merton koopauHat» u «Teopema
[Tudaropar.

VYyeoOnsiii kKypc «I'eoMeTpusi» BKIIOYAET CIEAYIOLIME OCHOBHBIE Pa3zeiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypel M HUX cBoWcTBay, «M3mepenue
F€OMETPUYECKUX BEIMYMH», «JleKapTOBbl KOOpAMHATHI HA IUIOCKOCTWY,
«Bekropsy, «/[BrxkeHus minockoctn», «IIpeodpasoBanus nogoous».

Ha usyuenue yuebHOro kypca «I'eometpusi» oTBogutTcs 222 4aca: B 7
Kiacce — 68 yacoB (2 waca B Heaeno), B 8 kiacce — 68 gacoB (2 daca B
Hezento), B 9 kimacce — 86 gacoB (2 yaca B Hepenmto B | momyroauu, 3 daca B
HEICITIO BO 2 TIOJIYTO/IHH).



COILEPKXAHUE OBYUYEHUASA
7 KIIACC

Havanenele monstuss reomerpun. Touka, mpsiMas, OTPE30K, Jyd. YTOIL
Bunaer yrinos. Beptukanbable u cMexHbIe yribl. buccekrpuca yria. Jlomanas,
MHOTOYroJIbHUK. [1apaiienbHOCTh U IePHeHUKYIIPHOCTD NPSIMBIX.

Cummetrpuunbie  ¢urypbl. OCHOBHBIE CBOMCTBA OCEBOW CHMMETPHH.
IIprMepbl CHMMETPHUM B OKPYKAIOIIEM MUPE.

OCHOBHBIE TTOCTPOEHUSI C OMOILBIO HUPKYJIS U JTUHEUKH. TpeyroabHUK.
Bricota, Mennana, OuccekTpurca, UX CBOMCTBA.

PaBHOOenpeHHBIE W PAaBHOCTOPOHHUM TpeyrojpHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa W TpU3HAKK PABHOOEAPEHHOIO TpeyrojpHuka. Ilpu3Haku
PaBEHCTBA TPEYTOJIBHUKOB.

CBoncTBA W MNOpHU3HAKK IApaulesbHBIX MHpsAMbIX. CymMma  yrios
TPEYTOJIbHUKA. BHEIIHUE YTIIIbI TPEYTOJIbHUKA.

[IpsmoyrosbHbI  TpeyroJbHUK. CBOWCTBO MEIHAHBI MPSIMOYTOJIBHOTO
TPEYTrOJbHUKA, NPOBEAEHHOM K  rumoreHy3e. [lpu3Hakm  paBeHCTBa
MPSMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYrONbHBIM TPEYrOJBHUK C YIJIOM B

o

HepaBencTBa B reoMeTpuM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUTMHE JIOMaHOM, TeopeMa O OOJIbIIEM yTIiie U OOJbIIEH CTOPOHE TPEYTOJIbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

['eomeTpuyeckoe MecTo TOUYEK. buccekTpuca yrina W CEpeauHHBIN
MIEPIICHIUKYJISIP K OTPE3KY KaK F€OMETPUUYECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa W JAuaMeTp, HMX CBOMCTBA. B3anmmHoe
pacmoIo)KEHUE OKpPYXKHOCTM U npsamoi. KacarenbHags u  cekymas K
OKpykHOCTH. OKpYKHOCTb, BIMCaHHas B Yroji. BrnucanHas W onMcaHHas

OKPY’KHOCTH TPEYTOJIbHHKA.
8 KUIACC

Yerpipéxyronpauku. [lapamnmenorpaMM, €ro mnpu3HaKu W CBOMCTBA.
YacTHble cilydad MNapajuiesiorpaMMOB (MPSMOYTOJbHUK, poMO, KBajparT), HX
MpU3HAKKU U CBoOilcTBa. Tpameuusi, paBHOOOKas Tpareuus, €€ CBOWCTBA U
npu3Haku. [IpamoyronbHas Tpaneuus.

Meron ynBoenus menuansl. LlenTpansHas cummerpust. Teopema Paneca n
TEOpeMa O MPOMOPLMOHATLHBIX OTPE3KaX.

Cpennue TMHUM TPEYroJibHUKA U Tpaneuuu. LleHTp Macc TpeyrojapHuUKa.

[Tonobue TpeyronbHUKOB, KOd(hduiment nomoous. [lpuzHaku momoOus
TpeyroJibHUKOB. [IpuMeHenne noao0us npu peleHuy NpakTUYECKUX 3a/1ay.

CpoiicTBa miomaneil reomeTpudeckux Quryp. @opMynbl s IUIOMIAN
TPEeyroJibHHUKA, MapajuiesiorpaMma, pomoa u tpaneruu. OTHOILIEHHE TII0IAAeH
no1I00HBIX GUryp.

Boluucnenve rmoniase  TpeyroabHUKOB M MHOTOYIOJIBHMKOB — Ha
KJIeTuaTon Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu peuieHun
NPaKTUYECKUX 3a]1a4.

CuHyc, KOCHHYC, TAHT'€HC OCTPOrO yIJia MPSMOYTOJIbHOTO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHOMETpUYECcKUEe (DYHKIIMU
yrioB B 30, 45 u 60°.



BnucanHble ¥ LIEHTpaldbHBIE YIJbl, YTOJ MEXAY KacaTeabHOU M XOpPIOM.
Yriel  Mexay XoplaMH M CeKylIMMH. BrnucaHHble W ONHUCAHHbBIE
YETBIPEXYTOJBHUKN. B3anMHOE pacronokeHue AByX OKpyxkHocTer. Kacanwme

OKpykHOCTeH. OOI1IMe KacaTelIbHbIC K IBYyM OKPY>KHOCTSIM.
9 KJIACC

Cunyc, xocuHyc, TaHreic yriaoB ot 0 gmo 180°. OcHoBHOe
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIbI IPUBEICHUS.

Pemenne TtpeyrompHukoB. Teopema KOCMHYCOB M Te€OpeMa CHHYCOB.
Pemenne mnpakTHueckux 3aJad C MCIOJb30BAHMEM TEOPEMBI KOCHHYCOB M
TEOPEMBI CUHYCOB.

[TpeobpazoBanne mogodus. [logo6ue COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema 0 TpoOU3BEACHUH OTPE3KOB XOPJA, TEOPEMBbI O MPOU3BEICHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJIpaTe KacaTeIbHOM.

Bektop, mnmuHa (MOIyNib) BEKTOpA, COHAMNPABJICHHBIE  BEKTOPHI,
MIPOTHUBOIIOJIOKHO HANpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMi HaJ BeKTopaMu. Pa3noxeHue BeKTopa 1o J8ymMm
HEKOJUTMHeapHbIM BekTopaMm. Koopannarel Bektopa. CkajasipHOE IPOU3BEAECHUE
BEKTOPOB, IPUMEHEHHE JIJI1 HAXOXKACHUS JJIMH U YTJIOB.

JlekapTOBBl KOOPAMHATBI HAa IUIOCKOCTH. YPaBHEHUS MpPAMOM U
OKPYXHOCTH B KOOpIMHATaX, MNEPECeUEeHUE OKPYKHOCTEW M IpsMbIX. Meroa
KOOPJIMHAT U €r0 NPUMEHEHHE.

[IpaBunbHbIE MHOTOYTOJIBHUKHK. JlIMHA OKpyXHOCTU. [I'pamycHas wu
paaraHHas Mepa yria, BIYHACICHUE UIMH AYT OKpyxkHOcTer. [lnomans kpyra,
CEKTOpa, CErMEHTA.

JIBI>KEHUS TNIOCKOCTH UM BHYTPEHHUE CUMMETpUU Puryp (3j1eMeHTapHbIC
npencrapnenus). [lapamnensublii nepenoc. [ToBopor.



IHJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA T[POI'PAMMDBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE Ppe3yabTaThbl OCBOCHHMS MPOTpaMMbl Y4eOHOTO Kypca
«I"eomeTpus» xapaKTepHU3yIOTCS:

1) maTpuoTnyeckoe BOCIMTAHUE:

IIPOSIBJICHUEM HMHTEpPEca K MPOLUIOMY M HACTOSLIEMY POCCHUUCKOU
MaT€MaTUKH, LEHHOCTHBIM OTHOLIEHHUEM K JOCTHKEHUSM POCCHICKUX
MAaTeMaTUKOB U POCCUMCKOM MAaTEMAaTHYECKOM WIKOJIBI, K UCIIOIb30BAHUIO ITUX
JOCTH)KEHUI B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJTHEHUIO O0S3aHHOCTEN IpaklaHWHA W pean3aliu
€ro Ipas, MPEACTaBICHUEM O MATEMAaTHYECKHUX OCHOBaX (PYHKUIHOHUPOBAHMS
pa3IMYHBIX  CTPYKTYp, SIBICHUH, MpoLeayp TIpaKIaHCKOro oOOUIecTBa
(HammpuMep, BBIOOPBI, OIMPOCHI), TOTOBHOCTBHIO K OOCYXKICHHIO ASTHYECKHUX
mpoOJeM, CBA3AaHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JIOCTH)KEHH HayKH,
OCO3HAaHUEM BAXKHOCTU MOPAIBHO-ITUYECKUX MPHUHIMIIOB B JIESITEIBHOCTH
YYEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTMBHOE YYacTHE B pPEHICHUMH MPAKTHYECKUX 3a/a4y
MaTeMaTUYECKOW HaNpaBICHHOCTH, OCO3HAHUEM BA)XHOCTU MaTEMaTHYECKOTO
00pa30oBaHMs HA MPOTSHKEHUW BCEU MKU3HU ISl YCIEIIHON NpodhecCHOHATbHOM
NEeSTEIbHOCTH U Pa3BUTUEM HEOOXOAUMBIX YMEHHUN, OCO3HAHHBIM BBIOOPOM U
MIOCTPOEHUEM HHAMBUAYAJIbHON TpaeKkTOpuu OOpa30BaHUS M KU3HEHHBIX
MJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CIOCOOHOCTBIO K 3MOLUMOHAIBHOMY U 3CTETHUYECKOMY BOCIHPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PEIICHUW, PacCyKIECHUN, YMEHHUIO BUIETh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMeld B JCSATEIbHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEI0BEKA, TPUPOIbI
1 o0uiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cepbl 4elOBEYECKON
NEeSATEIBbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYMMOCTH JJIs PA3BUTHUS LIMBUIIM3ALUHY,
OBJIAJICHUEM SI3bIKOM MaTEeMaTUKM U MaTeMaTHYeCKOW KyJIbTYypOH Kak
CPEICTBOM  TO3HAaHUSA MHUpa, OBJAJACHHEM MPOCTEHIIMMH  HaBbIKAMHU
UCCIIEN0OBATEIBCKOMN eI TENIbHOCTH;

6) pusnyeckoe BocnuTaHUE, (POPMHUPOBAHHE KYJIbTYPbI 310POBbS M
IMOLMOHAJIBHOIO 0JIaronoJayYms:

TFOTOBHOCTBIO TIPUMEHSITh MAaTEMAaTHYECKHE 3HAHHS B MHTEPECAX CBOETO
3I0pOBbsl, BEIEHUS 30pOBOrO0 o0Opa3a >KM3HM (340POBOE NUTAHUE,
cOQIaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, pEryispHas Quanyeckas
aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HaBbIKa pe(JIEKCUU, MPU3HAHUEM CBOETO
paBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4ejaoBeKa;

7) 3K0JIOrH4YecKoe BOCIIMTAHUE:

OpUEHTallMeld Ha MPUMEHEHHE MATEMaTUYECKUX 3HAHUWA Ui PElIeHHs
3a/1a4 B 00JIACTH COXPAHHOCTU OKPY’KAIOIIEH Cpe/ibl, INIAHUPOBAHUS MTOCTYTIKOB



Y OLIEHKU MX BO3MOXKHBIX IMOCJIEACTBUI JIJISl OKPYKalOLEN Cpeibl, OCO3HAHUEM
IJI00AJIBHOTO XapakTepa 3KOJOTHYECKHUX MPOOJIEM U MyTel UX PELIEHUS;

8) apmanTanusi K M3MEHAKIIMMCH YCJIOBHSIM COUHAJBHON M
NPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JIEWCTBHSIM B YCJIOBUSIX HEONPEAECIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOE€H KOMIIETEHTHOCTH 4€pe3 MPAKTHYECKYIO JESITEIbHOCTh, B TOM
YHUCclie YMEHUE YYHUTBhCS y JpYrux JIOoJAeH, NpuodperaTb B COBMECTHOM
JEeSATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMHU U3 ONbITA APYTHX;

HEOOXOIUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHWUH, B TOM YHUCIE
(GopMynupOBaTh UIEH, MOHATHUS, TUIIOTE3bI 00 OOBEKTaX W SIBICHUAX, B TOM
YHUCJIE paHEee HEM3BECTHBIX, OCO3HABaTh AE(QUUUTHI COOCTBEHHBIX 3HAHUN M
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaThb CTPECCOBYIO CHUTyalUlO, BOCIPHHHMATH
CTPECCOBYIO CUTYaI[MI0 KAaK BBI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTUPOBATh
MIPUHUMAEMBbIE PEIIEHUs U AEUCTBUA, (DOPMYIMPOBATh U OLIEHUBATh PUCKU U
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDI
Ilo3HaBaTe/IbHBIC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUA

Bba3oBble Jlornyeckue AeiicTBUA:

e BBIBITH u XapaKTepU30BaTh CYILIECTBEHHbIE MPU3HAKU
MaTeMaTUYECKUX OOBEKTOB, MOHATUN, OTHOUIEHUN MEXIYy HNOHITHSIMH,
(opMynHpOBaTH ONpEEICHUS NOHATHI, YCTAHABIMBATH CYIIECTBEHHBII
MpU3HAK KjaccuUKalMyi, OCHOBaHUS g OOOOIIEHUS W CpaBHEHUS,
KpUTEPUHU POBOJUMOTr0 aHAJIN3a;

e BOCIPUHUMATH, (POPMYJIHPOBATH M NPEOOPA3OBBIBATH CYXKICHUSA:
YTBEPAMUTENIbHbIE U OTpHUIATENIbHbIC, €IUHUYHbIC, YAaCTHbIE W O0OIIHeE,
YCIIOBHBIE;

e BBIBJISATH MaTEMaTUYECKHE  3aKOHOMEPHOCTH, B3aMMOCBSI3HM U
npoTuBopeursi B (akTax, NAHHBIX, HAOMIOACHUSX W YTBEPXKICHHSX,
npeajiaraTh  KpUTEpUM  JJIA  BBISIBJICHUS  3aKOHOMEPHOCTEM U
MIPOTUBOPEYMH;

e JIeJaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX U
MHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHI M0 aHAJIOTUU;

e pa3zOupaTh AOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUU (IIpsIMbIE U
OT  MNPOTHUBHOTO),  MPOBOJUTH  CAMOCTOSITEIbBHO  HECJIOKHbIE
JI0Ka3aTeNIbCTBA MaTEMaTHYECKUX (DaKTOB, BRICTPAUBATh apryMEHTAIUIO,
OPUBOJUTH MPUMEPHI U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyKJIeHus;

e BBIOMpaTh cNOCOO pemieHus y4eOHOW 3ajayuu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BBIOMpATh HauboJee MOAXOMSAINMN ¢ Y4ETOM
CaMOCTOSITEJIbHO BbIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBareabcKkue 1eHCTBUSA:

e HCIOJb30BATh BOMPOCHI KaK UCCIIEI0BATEICKUI MHCTPYMEHT MO3HAHMS,
dopMynMpoBaTh BOMPOCHI, (DPUKCUPYIOIIUE TPOTUBOPEUHE, MPOOIIEMY,
CaMOCTOSITEJIbHO YCTaHaBIMBAaTh MCKOMOE M JaHHOE, (OpMHUPOBATH
TUIOTE3Y, apTYMEHTHUPOBATh CBOIO MO3UIIMIO0, MHEHHE;

e TMPOBOJUTH IO CAMOCTOATEIBHO COCTaBJIEHHOMY IUIAHY HECIIOXHBIN
AKCIIEPUMEHT,  HEOOJbIIOE  MCCIEJOBAaHUE IO  YCTAaHOBJICHUIO



O0COOCHHOCTEH MaTeMaTHUYECKOro OOBEKTa, 3aBUCUMOCTCH OOBEKTOB
MEXTy CO00i;

CaMOCTOSATENIbHO  (opMynmHpoBaTh  OOOOMIEHHWS W  BBIBOJBI IO
pe3ynbTaTaM TPOBEIEHHOTO HAOMIOACHUS, HMCCIIECIOBAaHUS, OICHUBATH
JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;
MIPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKKE BBIIBHTAThH
MIPEANOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢c muHpopmanueii:

BBISIBJISITH HEAOCTATOYHOCTh M HM30BITOYHOCTH HH(OPMAIINH, TaHHBIX,
HEO0OXOAMMBIX JJIS PELICHMS 3a]a4H;

BBIOMpaTh, aHAIM3UPOBATH, CHUCTEMATHU3UPOBATh M HHTEPIPETHUPOBATH
WH(GOPMALIMIO Pa3INYHbIX BUIOB U (HOPM IMpeICTaBICHHUS;

BBIOMpPATh (opMy mpeAcTaBiIeHUS HHPOPMALMM U WLIIOCTPUPOBATH
pemiaemMble 3aJayd CXE€MaMH, AuarpaMmaMu, HMHOW TrpadukKod W HX
KOMOMHAIIUSIMU;

OLICHUBATh HAJIEKHOCTh MH(OpPMALMU IO KPUTEPHUSM, MPEII0KEHHBIM
YUHUTENIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHI/IKaTI/IBH])Ie YHUBEpPCAJIBHBIC yqeﬁﬂble Ilei/‘ICTBHH:

BOCIIPUHUMATh M (OPMYJIUPOBaTh CYXJIEHHS B COOTBETCTBHUHM C
YCIIOBHSIMU U LEJSIMU OOLIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M IMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS 110
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBATh MOJYyYEHHBIN pPe3yJIbTaT;

B XoA€ OOCYXJEHHsS 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOU
TE€MBbI, IPOOJIEMBI, pelIaeMoi 3a7aul, BbICKA3bIBATh UECH, HAlLlCJICHHBIC
Ha TMOWCK PEIICHHs], COMOCTaBISATh CBOM CYXIEHHS C CYXIACHUSAMU
IPYrUX YYacTHUKOB JMajiora, OOHApyXMBaThb pa3IMYME U CXOJICTBO
MO3ULIUNA, B KOPpPEKTHOU ¢opme (HopMyaupoBaTh pa3HOINIACHS, CBOU
BO3PAXKEHUS;

NPEACTABISATh  PE3yJbTAaThl  pEHIeHUs  3aJayd,  SKCIEPHUMEHTA,
UCCJIEIOBAHMSI, TPOEKTa, CaMOCTOSTENbHO  BbIOMpaTh  (popmar
BBICTYIUIEHUSI C Yy4€TOM 3aJady TMpe3eHTaluud U OCOOEHHOCTEU
ayJIuTOPHH;

MOHMMATh M  HUCIOJb30BaTh  NPEUMYLIECTBA  KOMAHAHOM U
WHIUBUYyAIbHOM pabOThl NpPH PEIICHHH Y4e€OHBIX MaTEMaTHYECKUX
3azay;

NpUHUMATh  1edb  COBMECTHOM  JESTENbHOCTH,  IUIAHMPOBATH
OpraHu3allMi0 COBMECTHOW palOThl, paclpeAessTh BHABI padoT,
JIOTOBApUBATHCS, OOCYXXAaTh MPOIECC U Pe3yabTaT paboThl, 0000MIATH
MHEHUS HECKOJIBKMX JIIOJICH;

y4acTBOBaTh B TIpPYNINOBBIX (opmax paboTel (0OCyxkaeHus, oOMeH
MHEHUSMH, MO3TOBbI€ IUTYPMbl U JPYTUE€), BBINOJIHATH CBOIO YacTh
paboThl M KOOPAMHUPOBATH CBOW JCHCTBUS C JPYTUMHU UJIE€HAMU
KOMaH/Ibl, OLICHMBATh KayeCTBO CBOEr0 BKJaJa B OOLIMNA MPOAYKT IO
KpUTEPUSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aMOICHCTBHS.

PeryiasiTuBHbBIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJIATH IUIaH, aJITOPUTM PEIICHUs 3a/1aud (WA ero
4acTh), BBIOUPATh CIIOCOO PEIICHUsI C YYETOM HMMEIOUIUXCS PECYPCOB U



COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh H KOPPEKTHPOBAThH
BapUaHTBI PEIICHHIT ¢ y4ETOM HOBOW HH(OPMALHH,
CaMOKOHTPOJIb, SMOIIMOHAJIBbHBI MHTEJJIEKT:

e BIAACTH cIoco0aMU CaMOIPOBEPKH, CAMOKOHTPOJS IIpouecca u
pe3yJbpTara peleHnsl MaTEMaTHIECKOM 3a/1a4u;

e TMPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PEIICHUH
3a1a4¥, BHOCHUTb KOPPEKTHMBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSATENBCTB, HAACHHBIX OIIMOOK, BBISIBIEHHBIX TPYAHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3YyJIbTATA ACATEIBHOCTH IIOCTABICHHOMN LEIN
U YCIOBHSIM, OOBSCHATH MNPUYMHBI JOCTHXKCHHS WIH HEIOCTHKEHUS
1[eJIH, HAXOAUTh OMIHUOKY, 1aBaTh OILICHKY MPHOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI

K koniy oOyuenuss B 7 kJjacce oOydYarolUiCs MOJYYHUT CIETYIOLIUE
MPEIMETHBIE PE3YJIbTATHI:

Pacno3HaBaTh uM3y4YeHHBIE TeOMETpUueckue (UTYpbhl, OMNPENENATh HX
B3aUMHOE PACIOJIOKEHUE, N300paKaTh r€OMETPUUECKUE (UTYPBI, BBITOIHITH
YEpPTEKHU MO YCIOBUIO 33aJauu. M3MEpsSTh JUHEWHBIE U YIJIOBBIE BEIUYUHBL.
PemaTe 3a1aun Ha BEIYMCIICHHUE JJIMH OTPE3KOB U BEJIUYMH YIJIOB.

Jlenate TpyOyl0 OILEHKY JIMHEHHBIX M YIJIOBBIX BEJIIMYMH TMPEIMETOB B
peanbHOM KU3HM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Paznuuarh pasmepsl 3TUX
00BEKTOB IO MOPSIIKY BETUYUHBI.

CTpouTh YepTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonmp30BaThCS TpPU3HAKAMH PABEHCTBA TPEYTOJBHHUKOB, HCIIOJIb30BAThH
MPU3HAKKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUN 3a]a4.

[TpoBoauTh JIOTUYECKUE paccyxaeHus C WCMOJIb30BAHUEM
F€OMETPUYECKUX TEOPEM.

[Tonp30BaThCS TpPU3HAKAMM PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOVMCTBOM MEIHMaHbl, TMPOBEAEHHOW K THUMNOTEHY3€ MPSAMOYTOJIBLHOIO
TPEYTrOJIbHUKA, B PEIICHUU F€OMETPUUECKHUX 3a]1a4.

OnpenensaTe NapawuiebHOCTh MPAMBIX C MHOMONIBIO YIJIOB, KOTOPBIE
oOpaszyeT ¢ HUMHU cekyias. OnpenensTb NapauieIbHOCTh MPSMBIX C TIOMOIIBIO
PABEHCTBA PACCTOSHUM OT TOYEK OJHOM NMPSAMOM O TOYEK APYTOU MPSMOM.

Pemiats 3aaun Ha kieTyaTtoi Oymare.

[IpoBOUTH BHIYUCIICHUS W HAXOJWTh YUCIOBbIC U OYKBEHHbIC 3HAUCHUS
YIJIOB B TEOMETPUYECKHX 3a/layaX C MCIOJb30BAHUEM CYMMBbI YIJIOB
TPEYrOJLHUKOB W MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IIPHU
MEPECCUCHUN ABYX MapajUIeNIbHBIX MPAMBIX CEKylled. Pemars npakthueckue
3aJ]a4M Ha HaXOXKJICHUE YTJIOB.

Brnamerp mMOHSATHEM TEOMETPUUECKOTO MECTA TOYEK. YMETh ONPEHECIATH
OMCCEeKTpHUCY yIjla W CEepeJUHHbIA TEpPHeHIUKYJIIp K OTPEe3Ky Kak
F€OMETPUYECKUE MECTA TOYECK.

DopMynUpOBATH OMPEAECTCHHS OKPYKHOCTH U KpPyTa, XOpJbl U AUAMETpa
OKPYKHOCTH, I0JIb30BaThCA UX CBOMCTBAMHU. Y METh NMPUMEHATH 3TH CBOMCTBA
MIpY PELICHUU 3a7a4.

Brnagere noHsTHEM ONMMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTHU, YMETh
HaxoauTh e€ 1eHTp. [lomp3oBaThest GpakTaMu O TOM, YTO OMCCEKTPHUCHI YIJIOB
TPEYroJIbHUKA TMEPECEKAIOTCd B OJIHOM TOYKE, MU O TOM, YTO CEpPEIAUHHBIE
NEPIEHANKYJIAPBI K CTOPOHAM TPEYTrOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.



BrageTs noHATHEM KacaTelIbHOM K OKPYHOCTH, IIOJIb30BATHCS TEOPEMOM
0 MEpPHEHAMKYJAPHOCTH KacaTelbHOM W paauyca, NPOBEAEHHOIO K TOYKE
KacaHusl.

[lonp3oBaTbcd  NPOCTEHIIMMU  TFEOMETPUYECKUMH  HEpPAaBEHCTBAMH,
MMOHUMATh UX NMPAKTHYECKHUI CMBICII.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS € MMOMOILIBIO IUPKYJIS
Y JINHEUKU.

K koniy oOyuenuss B 8 kjacce oOydaromiuiicsi MOJYyYHUT CIETYIOLIUE
MIPEAMETHBIE PE3YJIBTATHI:

Pacno3HaBaTh OCHOBHBIE BH/Ibl YETBHIPEXYTOJBHUKOB, HMX 3JEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IPH PEUIEHUH T€OMETPHUUECKUX 3a/1a4.

[IpuMeHATh CBOICTBA TOUKU MEPECEUEHUSI MEANAH TPEYrOJIbHUKA (LEHTpa
Macc) B PEIICHUU 3a]1ay.

Brnagets mnoHsATHEM CpelHEN JIMHUKM TPEYrojdbHUKA U Tpameluw,
MPUMEHSATh WX CBOMCTBA IMPHU PELIEHUU TeOMETpUYecKux 3anad. [lomp3oBarbes
Teopemoit daeca U TEOPEMOMN O MPONOPLUOHAIBHBIX OTPE3KaX, MPUMEHATh X
JUTSL peIEHUsI TPaKTUYECKUX 3a]1ay.

[IpuMeHATh  TpU3HAKKM  MOAOOUS  TPEYrOJbHHUKOB B PELICHUU
r€OMETPUYECKUX 3a]1aY.

[lonb3oBaTbea Teopemoi Iludaropa s pemieHuss reoOMETpUUYECKUX U
MpaKkTUYECKUX 3aaad. CTpOUTh MATEeMAaTHYECKYI0 MOJENIb B MIPAKTUYECKUX
3a/1a4ax, CaMOCTOSITENBHO JelaTh YepTEX M HAaXOAUTh COOTBETCTBYIOLIUE
JUTHHBI.

Brnagere mNOHATHMSMH CHHYCA, KOCHHYyCa MW TaHI€HCa OCTpPOro yria
MPSMOYTOJIBHOTO  TpeyroibHUKa. [lonb30BaThCd STUMU MOHATUSAMH IS
pelIeHus IPAKTUYECKUX 3a/ay.

Beruucnare  (paznuyHbIMH - ciocoOaMM) IUIONIAJb TPEYrojbHUKA U
IJIOIAAM  MHOTOYTOJbHBIX  (uryp  (mModw3ysick, TIA€  HEO0OXOIHUMO,
KaJIbKYJATOpOM). [IpUMEHSTh OTyYeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Brnagets NOHATHSMU BIOMCAHHOTO M LIEHTPAIBHOTO YIJIA, MCIOJIb30BATh
TEOpEeMbl O BIMCAHHBIX yriax, yriax MeXAy XopAamHu (CeKyIIMMH) U yTie
MEXy KacaTeJbHOU U XOPAOU NP PEIIEHUH T€OMETPUUYECKUX 3a/1aY.

Brnagerp MOHATMEM  ONUCAHHOTO  YETHIPEXYTOJbHUKA, IMPUMEHSThH
CBOMCTBA OMMCAHHOTO YEThIPEXYTObHUKA MTPU PEILICHUH 3a]1ay.

[IpuMeHATh NoTy4YeHHbIE 3HAHUS HA TPAKTUKE — CTPOUTH MaTeMaTHUYECKUE
MOAENU JUIsl 3aJad peajbHOM JKM3HU U MPOBOJUTH COOTBETCTBYIOIIUE
BBIYKCIICHUS C TPUMEHEHUEM TMOJ00Ms U TPUTOHOMETpHUH (TIOJIb3YSCh, TAE
HEO0OXO0JIUMO, KAJIBKYJISITOPOM).

K koniy obyueHuss B 9 kJjacce oOydarolUiics MOJYYHUT CIETYIOIINE
peIMETHbIE PEe3yJbTaThI:

3HaThb TPUTOHOMETPUUYECKHE (PYHKIIMM OCTpPBIX YTJOB, HAXOAUTh C HX
MOMOILBIO PA3JMYHBIE AJIEMEHTHI MPSAMOYTOIBHOTO TPEYroJIbHUKA («peuieHue
OPSIMOYTOJIBHBIX TPEYroJIbHUKOB»). HaXoauTh (C MOMOUIBIO KaNbKyJIATOPA)
JUTMHBI ¥ YTJIbI JU1sl HETAOJTUYHBIX 3HAYEHUH.

[Tonb3oBaThCA bopmynamu IpUBEACHUS U OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXIECTBOM JJIi HAXOXKIEHUS COOTHOIICHUM MEXIy
TPUTOHOMETPUYECKUMU BETUUUMHAMM.

Hcnonb3oBaTh TEOpEMbl CHUHYCOB M KOCHHYCOB JUISI HAaXOXKICHHUS
pPa3IMYHBIX  AJIEMEHTOB  TPEYrojbHUKAa  («PELIEHUE  TPEYTOJbHUKOBY),
OPUMEHSTH UX MPU PEIICHUH T€OMETPUUYECKHX 3a]1ay.



Brnagerr monsTHsMH TpeoOpa3oBaHUs MOJA00HUS, COOTBETCTBEHHBIX
aneMeHTOoB  moAoOHbIX  (uryp. Ilomb3oBaThcs  CBOWCTBaMHM — TTOA0OUS
MIPOU3BOJBHBIX (PUTYP, YMETh BBIYUCIIATH JJIMHBI U HAXOIUTH YIJIbI Y TTOJJOOHBIX
¢uryp. Ilpumensrs cBoiicTBa MOAOOMS B MPAKTUYECKUX 3aJadax. YMETh
MPUBOIUTH MPUMEPHI TOJOOHBIX (PUTYDP B OKPY>KAIOIIEM MUpE.

[lonb3oBaTbca TeopeMamMu O MPOU3BEAECHUM OTPE3KOB  XOpA, O
MIPOU3BEJICHUN OTPE3KOB CEKYIINX, O KBAaJpaTe KacaTeIbHOM.

[Tonb30BaTbCs BEKTOpaMu, MOHUMATh WX T€OMETPUUECKUN U (pru3rmueckuii
CMBICII, IPUMEHATh WX B PEIICHHUH T'€OMETPUYECKUX U (U3HYECKUX 3aj]ad.
[IpuMeHATh CKaNsIpHOE NPOU3BEIACHUE BEKTOPOB MJIA HAXOXKIEHUS JJIMH U
YTIIOB.

[Tonb30oBaTbCcd METOAOM KOOPAMHAT HA IJIOCKOCTH, NPUMEHATH €ro B
pELIEHNH T€OMETPUUECKUX U MPAKTUYECKHUX 3a]1ay.

BnageTs NOHATUSAMU MPAaBUIILHOTO MHOTOYTOJIbHUKA, AJIMHBI OKPYKHOCTH,
JUTMHBI YT OKPYKHOCTH M paJIMaHHON MEPBI yIiia, YMETh BBIYUCIATH IJIOMIAAb
Kpyra U ero 4acted. I[IpuMeHATh MOIMydeHHbIE YMEHHS B HPAKTUYECKUX
3a/ayax.

Haxonuth ocu (Miau LIEHTPbI) CUMMETPUU (UTYpP, PUMEHSTh JIBHIKECHHUS
IJIOCKOCTH B MMPOCTEUIINX CITydasiX.

[IpuMeHATh OTy4YEeHHbIE 3HAHUS HA TPAKTUKE — CTPOUTH MaTEMaTHUECKUE
MOAENH [JIsl 3aJad pealbHOM >KM3HU U MPOBOJUTH COOTBETCTBYIOLIUE
BBIYMCIICHHSI C TNPUMEHEHHEM TMOJ00Us M TPUTOHOMETPUYECKUX (PYHKIUI
(Tmosib3ysiCh, A€ HEOOXOAUMO, KAIIbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
HaumMeHoBaHue KoanyecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3aesioB U TeM KonTpoabHbie IpakTHyeckune
n/n Bcero oOpa3oBaTe/ibHbIE pecypchbl
NporpamMmMbl padoThbI padoTbI
IIpocreiimme
r€OMETPUUYECKHE
UTYPBI U UX
1 S)BongBa 14 bubnnoreka IIOK
i https://m.edsoo.ru/7f415e2e
H3mepenne
T€OMETPUUYECKHIX
BEJIMYHMH
bu6nuoreka [IOK
2 TpeyrombHuKH 22 1 https://m.edsoo.ru/7f415e2e
[TapamiensHbIe
3 HDSMALC. CYMMA 14 1 bubmmorexa [JOK
P » M https://m.edsoo.ru/7f415e2e
YTJIOB TPEYTOJIbHUKA
Ox HOCTb U KPYT.
s | Teoverpmiccsne | 1 1 buGmorexa LIOK
p https://m.edsoo.ru/7f415e2e
MTOCTPOEHUS
5 [ToBTOpEHuUe, 4 1 bu6nuoreka [IOK
0000111eHIE 3HAHUT https://m.edsoo.ru/7f415e2e
OBILIEE KOJIMYECTBO
YACOB IIO 68 4 0

I[TPOT'PAMME



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

8 KVIACC

Ne | HaumenoBanue KonuyecTBo yacos
DJIeKTpOHHbIe (LM (POBbIe)
n/ pa3ie/ioB u TeM Konrpoabueie IIpakTuyeckue
Bcero o0pa3oBaTe/bHbIE PecypChl
n nporpamMmbl padoThI padoTshI
N bu6mmoreka [IOK
HeTbipExyrombHitii 12 https://m.edsoo.ru/7f417e18
Teopema @aneca u
TeopeMa o
OPONOPLIUOHAIBHBIX 15 bubmorexa LHOK
https://m.edsoo.ru/7f417e18
OTpe3Kax, MoJ00HbIe
TPEYrOJIbHUKU
[Tnomans. Haxoxaenue
miomaaei
TPEYrOJIbHUKOB U bu6muoreka [JOK
MHOTOYTOJIBHBIX (PUTYD. 14 https://m.edsoo.ru/7f417e18
ITmomanu moagoOHBIX
¢buryp
Teopema IIudaropa u bubmuoreka [JOK
Hayaja TPUrOHOMETPUU 10 https://m.edsoo.ru/7f417e18
VYTIIBl B OKPY’KHOCTH.
Bnucanneie u
OIIMCaHHBIC bubnunorexa LIOK
YETBIPEX YT OJIbHUKMU. 13 https://m.edsoo.ru/7f417e18
KacarenbHble k
okpyxHocTH. Kacanne



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

OKPY>KHOCTEHN

[ToBTOpEHME, 4 bu6muoreka [IOK
000011IeHNe 3HAHUH https://m.edsoo.ru/7f417e18
OBILEE KOJIMYECTBO 68

YACOB I10 ITPOITPAMME



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

9 KJIACC

N Koau4yecTBO yacoB
HaunmenoBanmue
n
/ pa3esioB U TeM B KonTpoabHbIe IpakTuueckue duekTpoHHbIe (LM (pPOBBIE) 00pa3oBaTeIbHbIE PeCypPChl
cero
- NporpamMmsbl padoThI padoThl
Tpuronomerpus.

Teope
PEMPI ROCHIYCOB 16 1 bubmnoreka IOK https://m.edsoo.ru/7f41al2c

U cuHycoB. Pemenne
TPEYrOJIbHUKOB

ITpeobpa3oBanue
noa00usl.
MeTtpuueckue 10 1 bubnmnoreka [{OK https://m.edsoo.ru/7f41al2c
COOTHOUICHUS B
OKPYXXHOCTH

BexTops! 12 1 bubnnorexa LHOK https://m.edsoo.ru/7f41al2c

JexapToBbl
KOOpPJIMHATHI Ha 9 1 bubnuoteka [{OK https://m.edsoo.ru/7f41al2c

IIJIOCKOCTH

IIpaBunbHbBIE
MHOT'OYTOJIbHUKH.
JInHa OKpY>XKHOCTH H
IJIOMIAb Kpyra.
Beruncnenue

8 bubnuoteka [{OK https://m.edsoo.ru/7f41al2c

IJIOIAJIEN



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

[TPO'PAMME

6 Jlpmxeris 6 bubnuoreka I{OK https://m.edsoo.ru/7f41al2c
TIJIOCKOCTH
IToBTOpEHME,
0006
7 | OPODHeHHS, 7 bubmoreka LIOK https://m.edsoo.ru/7f41al2c
cucremMaru3sanus
3HAHUU
OtxkpaIThIil 0ank OI'D OUIIN
IToBTOpEHUE, . . .
8 ord 18 https://oge.fipi.ru/bank/index.php?crproj=DEOE276E497AB3784C3FC4
HOATOTOBKa K CC20248DCO
OBUIEE KOJIMYECTBO
YACOB IIO 86



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://oge.fipi.ru/bank/index.php?crproj=DE0E276E497AB3784C3FC4CC20248DC0
https://oge.fipi.ru/bank/index.php?crproj=DE0E276E497AB3784C3FC4CC20248DC0

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne KouunyecTBO 4acoB DJIeKTPOHHbIE
Jlara nudpoBbie
Tema ypoka KoHTpoJibHbIC IIpakTuyeckue p
n/ Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
n pecypchbl
[Ipocretimue
TeOMETPUUIECKUE 1 bubmorexa LOK
P https://m.edso0.ru/8866b724
00BEKTHI
MHOroyroibHuK, 1 bu6nuoreka [JOK
JoMaHas https://m.edsoo.ru/8866ch6a
CMeEXHBIE U 1 bu6anoreka LIOK
BEPTUKAJILHBIE YIJIbI https://m.eds00.ru/8866c5c0
CMeXHEIE U i bu6anoreka IIOK
BEPTUKAJILHBIE YIJIbI https://m.eds00.ru/8866c7be
CMmexHbIe U L
BEPTUKAIIbHBIC YTIIbI
CmexHble U 1
BEPTUKAIbHBIC YTIIBI
CmexHble U 1
BEPTHKAIbHBIE YTIIbI
CwmexHble U 1
BEPTHKAIbHBIE YTIIbI
N3Mmepenne TMHEHHbBIX L

H YTJIOBBEIX BCIIMYUH,



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

BBIUMCJIEHHE OTPE3KOB
U YIJIOB

10

N3Mmepenne JIMHENHBIX
Y YTJIOBBIX BEJIMYMH,
BBIYHCIICHUE OTPE3KOB
U yTJI0B

but6mmoreka [IOK
https://m.edso0.ru/8866c3ea

11

N3mepeHne JIMHENHBIX
Y YTJIOBBIX BEJTMYMH,
BBIYHCIICHUE OTPE3KOB
U yTJI0B

12

N3mepeHne JIMHENHBIX
Y YTJIOBBIX BEJTMYMH,
BBIYHCIICHUE OTPE3KOB
U yTJIOB

13

[TepumeTp ¥ momAb
¢buryp, CoOCTaBJICHHBIX
U3 MPSIMOYTOJILHUKOB

14

[TepumeTp 1 moIIAb
¢buryp, COCTaBJICHHBIX
U3 MPSIMOYTOJIHLHUKOB

15

ITonsiTvie 0 paBHBIX
TPEeYrojabHUKaX U
NEepPBUYHBIE
IPECTaBICHUS O
paBHBIX GUTypax

bubnunorexa LIOK
https://m.edso0.ru/8866ce80

16

Tpu nprsHaka

bubanoreka IJOK



https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866ce80

paBeHCTBa
TPEYTOJIbHUKOB

https://m.edso0.ru/8866d1fa

17

Tpu npusHaka
paBeHCTBa
TPEYrOJIbHUKOB

but6mmoreka [IOK
https://m.edso0.ru/8866d34e

18

Tpu npuzHaka
paBeHCTBa
TPEYTrOJIbHUKOB

bubnuorexa [IOK
https://m.edsoo0.ru/8866e01e

19

Tpu npuzHaka
paBeHCTBA
TPEYTrOJbHUKOB

20

Tpu npuzHaka
paBeHCTBA
TPEYTrOJbHUKOB

21

Tpu npusHaka
paBeHCTBA
TPEYrOJILHUKOB

bu6anoreka LIOK
https://m.edso0.ru/8866e88e

22

[Tpu3Haku paBeHCTBa
PSMOYTOJIbHBIX
TPEYrOJIbHUKOB

23

IIpu3Haku paBeHCTBa
IIPSAMOYTOJIBHBIX
TPEYrOJILHUKOB

24

CBOHCTBO MeIUAaHbI
MPSIMOYTOJIBHOTO
TPEYroJIbHUKA,

but6mmoreka [IOK
https://m.edso00.ru/8866e9ec



https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e9ec

IIPOBEAEHHOM K
TUIIOTEHY3€

25

CBOICTBO MeIMaHBI
PSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
MIPOBEIEHHOM K
THIIOTCHY3¢e

26

PaBHOOenpeHHBIE U
PaBHOCTOPOHHHE
TPEYroJbHUKU

bubmuoreka IIOK
https://m.edsoo.ru/8866d6fa

27

IIpu3Haky u CBOMCTBA
paBHOOEIPEHHOTO
TpeyrojbHUKa

bubnuorexa [JOK
https://m.eds00.ru/8866d880

28

IIpu3Haky u CBOMCTBA
paBHOOEPEHHOTO
TpeyrojbHUKa

bu6nuorexa [IOK
https://m.eds00.ru/8866d880

29

IIpu3Haku u CBOMCTBA
paBHOOEAPEHHOTO
TpeyrojbHUKa

bu6nuorexa [IOK
https://m.edso0.ru/8866e26¢

30

HepasencrtBa B
reOMETpUHU

31

HepasencrtBa B
reOMETpUHU

but6mmoreka [IOK
https://m.edso00.ru/8866e3a2

32

Hepasenctsa B
reOMeTpUU

33

Hepasencrtsa B



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

T€OMETPUH

34

[IpsamoyronbHbIH
TPEYTOJIbHUK C yTIOM
B 30°

but6mmoreka [IOK
https://m.edso00.ru/8866eb22

35

[IpsamoyronbHbIH
TPEYTrOJIbHUK C YTIJIOM
B 30°

36

KonrponsHas pabora
0 TeMe
"TpeyrosbHUKH"

bubnuorexa [IOK
https://m.edsoo.ru/8866echc

37

[TapannensHbie
NpsIMbIE, UX CBOMCTBA

bubmnoreka IIOK
https://m.edso0.ru/8866ef64

38

ITsTeIil mocTynat
EBxmupga

39

Hakpect nexamue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTIIHI,
o0pa3oBaHHbIE PU
HepeCeYeHU N
napaiebHbIX
IPSMBIX CEKYLIEN

bu6anoreka IIOK
https://m.eds00.ru/8866f086

40

Hakpecr nexaruue,
COOTBETCTBEHHBIC
OJTHOCTOPOHHHUE YT,
o0pa3oBaHHbIE PU
HIepeceYCHUH



https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086

napajuIeIbHbIX
IPSIMBIX CEKYLIEH

41

Hakpecr nexamue,
COOTBETCTBEHHbBIE U
OJIHOCTOPOHHHUE YTJIbI,
o0Opa3oBaHHbIE IPU
[IEPECEUCHUU
napajuIeIbHbIX
IPSMBIX CEKYILEU

42

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIbI,
o0pa3oBaHHbIE IPU
[EPECCUCHUH
HapaIeNIbHbIX
IPSMBIX CEKYyLIEH

43

Hakpect nexarnue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
o0pa3oBaHHbIE IPU
HepeceyeHn!
HapaIesIbHbIX
IPSMBIX CEKYLIEN

bu6nuorexa [IOK

https://m.eds00.ru/8866f3b0

44

[Tpuznax
[apauIeIbHOCTH
MPSIMBIX Yepe3
PaBEHCTBO



https://m.edsoo.ru/8866f3b0

pPacCTOSAHUM OT TOUEK
OJHOM IPSAMOM 10
BTOPOU MIPSIMOU

IIpusnax
[1apajuIeJIbHOCTU
IIPSIMBIX Yepe3

45 PaBEHCTBO
paccTOsSHUM OT TOYEK
OJHOM IpsMOH 10
BTOPOU TIPAMOM
46 CyMmmMma yriioB bubmuoreka [IOK
TPEYroJIbHUKA https://m.eds00.ru/8866f630
47 CymMmmMma yriioB bubnuorexa [IOK
TPEYroJIbHUKA https://m.edsoo.ru/8866f8ba
48 Bueunue yribt bu6muoreka [JOK
TPEYroJIbHUKA https://m.edsoo.ru/8866fase
49 Buemnue yrist
TPEYroJbHUKA
KonTponbnas pabota
1o TeMe
50 "[lapanyenbHbie bbmmorexa [JOK
3 https://m.edsoo.ru/8866fe6e
psIMBIE, CYMMa yTJIOB
TpeyroJbHUKa"
51 OKpyXHOCTb, XOPJIbI U bubmmoreka [JOK
JIIUAMETP, KX CBOMCTBA https://m.eds00.ru/88670800
52 KacarenpHas k bu6nunorexa LIOK



https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800

OKPY>KHOCTH

https://m.eds00.ru/88670e9a

53

OKpY>KHOCTb,
BIIMCAHHAs B yroJ

54

OKpY>KHOCTb,
BIIMCAHHAs B YroJ

55

ITonsitue o I'MT,
MIPUMEHEHHUE B
3aJa4ax

bubmnoreka IIOK
https://m.edso00.ru/8867013e

56

ITonstue o I'MT,
MIPUMEHEHHUE B
3aJa4ax

bubmnoreka IIOK
https://m.eds00.ru/88670508

57

buccekrpuca u
CEepPEIVHHBIN
MEPHEHINKYISAP KaK
TeOMETPUUYECKUE
MECTa TOUEK

58

OKpy»KHOCTb,
OIKCaHHAs OKOJIO
TPEyrojbHUKa

bu6anoreka IIOK
https://m.eds00.ru/88670a62

59

OKpyXHOCTB,
OIKCaHHAs OKOJIO
TpPEYrojbHUKa

60

OKpyXHOCTB,
BIIMCaHHAs B
TPEYTrOJIbHUK

but6mmoreka [IOK
https://m.eds00.ru/8867103e

61

OKpYKHOCTb,



https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e

BIIMCaHHaAasA B

TPEYTrOJIbHUK
62 [Tpocreitmue 3anaun bubnuorexa LIOK
Ha IIOCTPOEHUE https://m.eds00.ru/88671188
63 [Ipocretimue 3agaun bu6muoreka [IOK
Ha MMOCTPOEHUE https://m.eds00.ru/886712d2
Kontponbnas pabota
110 TeMe "OKpyKHOCThb
64 UK bubnuorexa [IOK
pyr- https://m.eds00.ru/88671462
['eomeTpuueckue
nocTpoeHus"
[ToBTOpEHME U
000011IeHrE 3HAHUI
65 OCHOBHBIX TTOHSATHH 1 bubmorexa [JOK
https://m.eds00.ru/886715b6
METOJIOB Kypca 7
KJjlacca
66 HTtoroas bu6nuorexa [IOK
KOHTpOJIbHAs paboTa https://m.eds00.ru/886716ec
IToBTOpEHME U
0000111eHIE 3HAHUI
67 OCHOBHBIX OHSTUH U
METOJIOB Kypca 7
KJjlacca
IToBTOpEHUE U BuG OK
68 0000111eHIE 3HAHUI nosmoreka I

OCHOBHBIX ITOHATUU U

https://m.edso0.ru/886719bc



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

METOJI0B Kypca 7
KJjlacca

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68




8 KVIACC

Ne KoanyectBo yacoB
DJIEeKTPOHHbIE
Hara uudgposbie
n | Tema ypoka KonTposibHbIe IIpakTuyeckue
Bcero U3y4YeHHUs o0pa3oBaTe/IbHbIE
/ padoThI padoThI
pecypchl
n
[Tapannenorpamm, ero bubmorexa LIOK
1 P TPAMM, 1 https://m.edso0.ru/88671af
IPU3HAKU U CBOMCTBA )
[Tapayuenorpamm, ero bubmmorexa [JOK
2 P P L 1 https://m.edsoo.ru/88671ca
NPU3HAKHA U CBOHCTBA 0
[Tapaytenorpamm, ero bubmmorexa [JOK
3 P panit, 1 https://m.edsoo.ru/88671ca
NPU3HAKH U CBOHCTBA 0
YacrHble cnydyau
napajuieIorpaMmmoB bubnnorexka [JOK
4 (MpsIMOYTOJILHUK, POMO, 1 https://m.eds00.ru/88671de
KBaJpaT), UX MPU3HAKU U a
CBOMCTBA
YacTHble cydan
napajuieaorpaMmmoB bubnnorexka [JOK
5 (MPsIMOYTOJILHUK, POMO, 1 https://m.eds00.ru/88671f2
KBaJpar), UX MPHU3HAKU U 0
CBOMCTBA
6 YacTtHble cayuan 1 bubnuorexa [IOK



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/88671f20

napajuieJorpaMMoB
(mpsAMOYTOJILHUK, POMO,
KBaJpaT), UX MPU3HAKU U
CBOMCTBA

https://m.edso00.ru/8867209
C

bubmuorexa [JOK
7 Tpanenus https://m.eds00.ru/8867235
8
bu6mmoreka [IOK
P 0
8 APHODOKAT I https://m.eds00.ru/8867252
PsIMOYTOJIbHAS Tparenuu o
bu6mmoreka [IOK
P 0
9 APHODOKAT I https://m.eds00.ru/8867285
MPSIMOYTOJIbHAS Tparenuu g
bu6nmoreka [JOK
10 | Merton yaBoeHHs MeAHAHBI https://m.eds00.ru/88672b1
4
bu6nmoreka [JOK
11 LenTpasibHast CHMMETPUS https://m.eds00.ru/88672b1
4
KonTponbsras padora mo bubmiorexa LIOK
12 I: "p " https://m.eds00.ru/88672c9
TeMe "YeThIpEXYTroabHUKN X
Teopema Paneca u
TeOPeMa O bu6mmorexa [IOK
13 P https://m.eds00.ru/8867337
MPOMOPIHNOHATEHBIX N
OTpe3Kax <
14 Cpenusst nuHus bu6mmoreka [JOK



https://m.edsoo.ru/8867209c
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/8867337a

TPEYroJIbHUKA

https://m.edso0.ru/88672e0
C

Cpenssis TuHUS

bubmuorexa [JOK

15 https://m.eds00.ru/88672f3
TPEYroJIbHUKA g
Tpanenus, e€ cpeanss bubnmorexa [IOK
16 P ’ p https://m.eds00.ru/8867235
JIMHUS
8
Tpanenus, e€ cpeanss bubmnorexa [IOK
17 P ’ p https://m.eds00.ru/8867306
JIAHUSA
4
IIponopnyonaibHLIE Bubmzorexa LIOK
18 potiop https://m.eds00.ru/8867379
OTPE3KH 4
bu6nmoreka [JOK
[IponopuronansHbIe
19 https://m.eds00.ru/8867379
OTpE3KH 4
et Mace B bu6mmoreka [IOK
20 P https://m.eds00.ru/886738f
TPEYrOJIbHUKE c
bu6mmorexa [IOK
21 | IlomoOHble TPEYroJbHUKU https://m.edso00.ru/88673a7
8
Tpu npusHaka moaoous bubmorexa LIOK
22 PP https://m.edso0.ru/88673ba
TPEYTOJIHHUKOB .
23 | Tpwu npusHaka momoous bubnnorexka [JOK



https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673bae

TPEYTOJIbHUKOB

https://m.edso0.ru/88673d5
2

Tpu npusHaka noxoodus

bubmuorexa [JOK

24 https://m.eds00.ru/8867400
TPEYTroJIbHUKOB o

o5 Tpu npusHaka noxoodus
TPEYrOJbHUKOB
[Tpumenenue moxodus mpu

26 | peleHuH MPaKTHYECKUX
3a1au
KonTponbnas pabota no bubnuorexa [JOK

27 | Teme "[logobHbIE https://m.eds00.ru/8867445
TPEYroJbHUKU" a

. . bubmuorexa [JOK

CsoticTBa 1uiomaaei

28 https://m.eds00.ru/886745f
FEOMETPUUECKUX PUTYp o
DopMmyIbl Ui 0N bubnuoreka [IOK

29 | TpeyroibHHUKA, https://m.eds00.ru/8867486
napajenorpaMmma 0
DopMmyIbl Ui 0N bubnuoreka [IOK

30 | TpeyronpHHKA, https://m.edso00.ru/88674a2
napasenorpaMmma 2
DopMyIbl IS IO bubmuoreka [IOK

31 | TpeyronbHUKa, https://m.eds00.ru/88674a2
napasuieaorpaMmma 2

32 DopMyITBl TS TUTOIIAIN bubnmuorexa [JOK



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

TPEYrOJIbHUKA,
napajuieJorpaMma

https://m.eds00.ru/8867528
8

DopmyJIbl U1 TIIOIIAAN

bu6mmoreka [IOK

33 | TpeyroiapHUKA, https://m.eds00.ru/8867542
rapajjejiorpamma c
. bu6mmoreka [IOK
Brruncnenue mioniaaei
34 https://m.eds00.ru/88674e7
CIIOXKHBIX QUTYP g
bubmuorexa [JOK
ITnoma a
35 ot )mv(bnryp " https://m.eds00.ru/8867473
KJIeT4aToit Oymare o
36 [Tnomaau mogo0HbIX
¢$uryp
37 [Tmomaau mogoOHBIX
¢uryp
3aga4u ¢ IPaKTHYECKUM bubmmorexa [TOK
38 P https://m.eds00.ru/8867555
coJiep:KaHueM g
3aga4u ¢ IPaKTHYECKUM bubmmorexa [TOK
39 P https://m.eds00.ru/8867568
coJlep:KaHueM 4
Penrenue 3amad c
bu6mmoreka [JOK
MTOMOIIBIO METO/1a
40 . https://m.eds00.ru/88674f9
BCIIOMOT'aTCIIbHOU 0
IIoIIagn h
41 KonTponbhas pabota no bubnuorexa [IOK

teme "Ilmomtans"

https://m.eds00.ru/8867579



https://m.edsoo.ru/88675288
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c

c

Teopema [Tudaropa u eé

bubmuoreka [JOK

42 https://m.eds00.ru/8867591
MpUMEHEHHE 8
N bubmuorexa [JOK
T IT
43 copewma Ilucparopa u e¢ https://m.eds00.ru/8867591
pUMEHEHHE g
N bu6mmoreka [IOK
T IT
44 copema Iuaropa n ¢8 https://m.eds00.ru/88675ab
pPUMEHEHHE c
45 Teopema [Tudaropa u e
HpUMEHEHNUE
46 Teopema [Iudaropa u eé
pUMEHEHUE
Onpenenenue
TPUTOHOMETPHUYECKHUX
GbyHKIHI OCTpOTo yria
HPSIMOYTOJIBHOTO bubnuoreka [IOK
47 | TpeyroyibHUKAa, https://m.eds00.ru/88675d3
TPUTOHOMETPUYECKUE 2
COOTHOIIICHHUS B
NPSIMOYTOJIBHOM
TpPEeYroJIbHUKE
OcHOBHOE bu6mmoreka [JOK
48 | TpuUrOHOMETpPHUYECKOE https://m.eds00.ru/88675f4
TOXKJIECTBO 4
49 | OcHoBHOE



https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/88675f44

TPUTOHOMETPHUUECKOE

TOXJIECTBO
OcHoBHOE
50 | TpuroHomerpuueckoe
TOXJIECTBO
KonTponbhas pabota no bubnuorexa [JOK
51 | teme "Teopema [Tudaropa https://m.edsoo.ru/8al407e
¥ Ha4ajia TPUroHoMeTpuu" 8
BrucanHneie u EG OK
LEHTPAaJIbHBIC YIJIbI, YTOJI nomoTexa I
52 MKy KacaTeNbHON 1 https://m.edsoo.ru/8a1415b
2
XOopaou B
BrucanHneie u - oK
[EHTPATBHBIC YIJTBI, YTOJI nomuoTexa I
53 MEKLY KacaTeNbHON 1 https://m.edsoo.ru/8a14194
0
XOopaou B
Brniucannsie u Eu6 oK
[EHTPATBHBIC YIJIBI, YTOJI nbmaorexa I
o4 ME3KTY KaCATEBHOM I https://m.edsoo.ru/8a141b3
4
XOopaou -
55 VYTIbl MEXIY XOpAaMH U
CEKYIIUMU
56 VYTIbl MEXIY XOpAaMH U
CEKYIIUMU
57 BrnircanHbie ¥ onMcaHHBIC bu6mmorexa [IOK

4eThIPEXYTOIbHUKH, UX

https://m.edsoo.ru/8a140f8



https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86

IIPU3HAKU U CBOMCTBA

6

BrmmcanHpie 1 onmMcaHHbIE

bubmuorexa [JOK

58 | ueTHIPEXYrONbHUKH, UX https://m.edsoo.ru/8a1416d
IPU3HAKU U CBOWCTBA 4
Brincannble 1 onrcaHHbIe bubnmoreka [JOK
59 | YeTBhIPEXYTONbHUKH, UX https://m.edsoo.ru/8a1416d
NPU3HAKK U CBOMCTBA 4
[IpumeneHue CBOMCTB
BIIMCAHHBIX U OMUCAHHBIX
60 | YeThIPEXYroJIbHUKOB MPU
PEIICHUH TEOMETPHUECKUX
3a1a4
[IpumeHneHne CBOMCTB
BIIMCAHHBIX U OMUCAHHBIX
61 | YeThIPEXYTOJILHUKOB IPU
PEIICHUH TEOMETPHIECKUX
3a1a4
B3aumnoe pacnonoxenue bubnuoreka [IOK
62 JIBYX OKPYKHOCTEM, 001111e https://m.edsoo.ru/8al410a
KacaTelIbHbIEe 8
bu6mmoreka [JOK
63 | Kacanue okpyxHOCTEH https://m.edsoo.ru/8al410a
8
KonrponbHas padora no bubnnorexka [JOK
64 | Teme "Yrisl B https://m.edso0o.ru/8al141c8

OKpYXHOCTH. Briucanusie u

8



https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141c88

OIMCAaHHbBIE
YEThIPEXYrOJbHUKN"
[ToBTOpEHKE OCHOBHBIX
MHOHATHUH U METOJ0B KYpCOB brbmiorexa [IOK
65 P 1 https://m.edsoo.ru/8al41dd
7 u 8 xi1accoB, 0000IIIeHIE c
3HAHUN c
[ToBTOpEHKHE OCHOBHBIX
MHOHATHH U METOJ0B KYpCOB brbmorexa [IOK
66 P 1 https://m.edsoo.ru/8al4lef
7 u 8 xi1accoB, 0000IIeHNE .
3HaHUU e
bu6mmoreka [IOK
HroroBasi KOHTpOIbHAS
67 1 https://m.eds00.ru/8a14236
pabora 8
[ToBTOpEeHNE OCHOBHBIX
N bu6nmoreka [JOK
MOHSITHIA U METOJIOB KypPCOB
68 1 https://m.edsoo.ru/8al420a
7 u 8 KjaccoB, 0000I1IeHIE c
3HAHUN ¢
OBIIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME



https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac
https://m.edsoo.ru/8a1420ac

9 KJIACC

Ne KonuyecTBo yacos
DJIEeKTPOHHbIE
Hara uudgposbie
n | Tema ypoka KonTposibHbIe IIpakTuyeckue
Bcero U3ydeHus o0pa3oBaTe/bHbIe
/ padoThI padoThI
pecypcsbl
n
Onpenenenue
TPUTOHOMETPUUECKUX bubmorera [JOK
1 P . P R 1 https://m.edsoo.ru/8al424b
¢yskuuit yriaos ot 0° 110 c
180° B
2 DopMyIbl IPUBEACHUS 1
bubmuorexa [JOK
3 TeopeMa KOCHHYCOB 1 https://m.edso0o.ru/8a14336
c
4 Teopema KOCUHYCOB 1
bu6mmoreka [IOK
5 Teopema KOCUHYCOB 1 https://m.edsoo.ru/8a142d5
€
bu6mmoreka [IOK
6 TeopeMa cuHyCOB 1 https://m.edsoo.ru/8al42e8
a
TeopeMa cuHyCOB
8 Teopema cuHycOB 1
9 Haxosxnenue 1iiH CTOpOH L bu6mmoreka [JOK

M BCJIMYMH YTI'JIOB

https://m.edsoo.ru/8a1430b



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0

TPEYTOJIbHUKOB

0

bu6mmoreka [IOK

10 | Pemenue TpeyroabHUKOB https://m.edsoo.ru/8al42ac
0
bu6mmoreka [IOK
11 | Pemenue TpeyroabHUKOB https://m.edsoo.ru/8al42ac
0
bubmuorexa [JOK
12 | Pemenue TpeyroabHUKOB https://m.edsoo.ru/8al42ac
0
bubmuoreka [JOK
13 | Pemenue TpeyroabHUKOB https://m.edsoo.ru/8al42ac
0
[IpakTuueckoe bubnuoreka [IOK
14 | npumeHeHHe TeopeM https://m.edsoo.ru/8al142c3
CHHYCOB U KOCUHYCOB c
[IpakTrueckoe
15 | npumeHeHue Teopem
CHHYCOB U KOCUHYCOB
KonTponbHas pabora no bubnuoreka [IOK
16 | Teme "Pemenue https://m.edsoo.ru/8a14392
TPEYroJIbHUKOB" a
Homsimie o bu6mmorexa [IOK
17 https://m.edsoo.ru/8al43ab
npeoOpa3oBaHUM 110100 0
18 COOTBETCTBEHHBIC bubmuorexa [JOK

3JIEMEHTHI HOJOOHBIX

https://m.edsoo.ru/8al143de



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

uryp 4
CoOTBETCTBEHHBIE
19 | »meMeHTHI MOAOOHBIX
¢buryp
Teopema o npousBeieHUN
OTPE3KOB XOpJ, TEOpEMA O bubnuorexa [JOK
20 | mpowu3BeneHUH OTPE3KOB https://m.edsoo.ru/8a14406
CEKYIIHX, TEOPEMA O €
KBaJpare KacaTeJIbHOU
Teopema o mpousBeeHUN
OTPE3KOB XOp/I, TEOpEMA O bubnnoreka [JOK
21 | mnpowusBeneHUH OTPE3KOB https://m.edsoo.ru/8al441a
CEKYIIUX, TEOpEMa O 4
KBaJ[paTe KacaTeIbHOU
Teopema 0 mpousBeaeHUN
OTPE3KOB XOp/I, TEOpEMA O bubnmnorexa [JOK
22 | Tpou3BeNEeHUH OTPE3KOB https://m.edsoo.ru/8a1442d
CEKYIINX, TEOpEMA O a
KBaJ[paTe KacaTeJIbHOU
[IpumeHeHue TeopeM B bubnuoreka [IOK
23 | peueHUuN reOMETPUIECKUX https://m.edsoo.ru/8a143f0
3aj1a4 6
[IpumeHeHue TeopeM B bubnuorexa [IOK
24 | pemieHUM reOMETPUIECKUX https://m.edsoo.ru/8a1443f
3a1a4 c
25 | IlpumeHeHHe TEOpeM B bubnnorexka [JOK



https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a1443fc

PCIICHUN TCOMCTPUICCKUX
3aaad

https://m.edsoo.ru/8a14457
8

Konrponbnas padora mo
teme "[IpeoOpazoBanue

bu6mmoreka [IOK

26 | momobus. Merpuueckue https://m.edsoo.ru/8al447a
COOTHOIIICHUS B 8
OKpyKHOCTH"
OmnpeneneHyue BEKTOPOB.
S — bubmuorexa [JOK
27 . https://m.edso0.ru/8a14496
TEOMETPHUCCKHAN CMBICTT 0
BEKTOPOB
CloXeHHe U BBIYUTAHHE bubmuorexa [JOK
28 | BEKTOPOB, YMHOXXCHHE https://m.edsoo.ru/8al44a8
BEKTOpa Ha YHCIIO c
CroxeHne U BEIYUTAHHE bubmuorexa [JOK
29 | BEKTOPOB, YMHOXXCHHE https://m.edsoo.ru/8a144d5
BEKTOpA HA YMCIIO 2
CroxeHne U BEIYUTaHHE
30 | BEKTOpOB, YMHOXKECHHE
BEKTOpA Ha YHCIIO
Paznoxxenue BekTopa mno
31 JIBYM HEKOJUTMHEAPHBIM
BEKTOpaM
bu6mmoreka [JOK
32 | KoopauHaTel BEKTOpa https://m.edsoo.ru/8al44fb

€



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

CkansipHO€ ITPOU3BEIECHNE
BEKTOPOB, €r0 MPUMEHEHHE

bu6mmoreka [IOK

33 https://m.edsoo.ru/8a14539
JUTSL HAXOKJCHUS UTHH U c
YIJIOB -
CkansipHO€ ITPOU3BEIECHNE
BEKTOPOB, €r0 IPUMEHEHNUE bubmorexa LOK
34 POB, P https://m.eds00.ru/8a14550
JUTSL HAXOKICHHUS IUTHH U o
YIJI0B -
bu6mmoreka [IOK
Pemenne 3agau c
35 https://m.edsoo.ru/8al44c3
MOMOIIbIO BEKTOPOB a
bu6mmoreka [IOK
Pemenne 3agau c
36 https://m.edsoo.ru/8al1458c
MIOMOILIbIO BEKTOPOB 4
37 [IprMeHeHne BEKTOPOB JUIs
pelieHus 3a1a4 pU3uKu
bu6nmoreka [JOK
KonTposabHas pabora no
38 " | https://m.eds00.ru/8a145b0
TeMe "BeKTopbl 8
39 JlexapToBBI KOOPAMHATHI
TOYEK Ha IJIOCKOCTH
bu6mmoreka [JOK
40 | VYpaBHeHue npsMoi https://m.edsoo.ru/8al45c4
8
41 | VYpaBHeHue npsaMoit
42 | VYpaBHEHHE OKPYKHOCTH bubmmorexa [OK

https://m.edso0.ru/8a14635



https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a

a

Koopaunatsl Touek

bu6mmoreka [IOK

43 | mnepecedyeHUs OKPYNKHOCTU https://m.edso00.ru/8a14662
1 [IPAMOI 0
Metona KOOpAMHAT NpPHU
44 | peuieHUH reOMETPUUECKHUX
3aJa4, MPaKTUYECKHUX 3a7a4
Metox KOOpAMHAT NpHU
45 | peueHuH reOMEeTPUUECKUX
3a/1a4, MPaKTUICCKUX 3319
Meto KOOpAMHAT pH
46 | peueHuH TeOMETPUUYECKIX
3a/1a4, MPaKTUICCKUX 3319
KonTponbhas pabota no
" bubmuorexa [JOK
teMe "JlexkapToBbI
47 https://m.edsoo.ru/8al146e0
KOOPJMHATHI Ha e
MJI0CKOCTH" -
[TpaBuiibHBIE bubnuoreka [IOK
48 | MHOTOYrOJEHUKH, https://m.edsoo.ru/8al46fd
BBIUMCJICHHUE UX DJIEMEHTOB a
bu6mmoreka [JOK
Yucno n. Inuna
49 A https://m.edsoo.ru/8al472c
OKPYKHOCTH g
Uncro . [sa bubmuorexa [JOK
50 https://m.edsoo.ru/8a14714

OKPY>KHOCTH

c



https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c

o1

JnvHa 1yru OKpy>KHOCTH

bu6mmoreka [IOK
52 Pannannas mepa yrna https://m.edso0o.ru/8a14714
C
IImomans kpyra, cekropa bubmoreka LOK
53 pyra, pa; https://m.edsoo.ru/8al4742
CerMeHTa 6
IImomans kpyra, cekropa bubmioreka IJOK
54 pyra, pa, https://m.eds00.ru/8al4775
cerMeHTa 0
IImomans kpyra, cekropa bubmioreka IJOK
55 pyra, pa; https://m.edso00.ru/8al4775
cerMeHTa 0
bu6mmoreka [IOK
ITousaTtue o ABMKEHUU
56 https://m.edsoo.ru/8a147c8
[UIOCKOCTH )
ITapamnensHBIN IEPpEHOC Brbmmozexa [OK
57 P p ’ https://m.edsoo.ru/8al147f1
MTOBOPOT
6
ITapamnensHBIN IEPpEHOC Brbmmozexa [OK
58 P p ’ https://m.edsoo.ru/8al147f1
IIOBOPOT 6
59 [TapannenpHBbIi EpeHoC,
MTOBOPOT
60 [TapayuienpHbIi IEpEHOC,
MTOBOPOT
61 | IlpumeHeHue IBUKEHUI bubnuorexa [IOK



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

IIPU pELICHUH 3a]a4

https://m.edso0.ru/8a1480e
2

62

Konrponbnas padora mo
temaMm "[IpaBuibHble
MHOTOYTOJIbHUKH.
OKpyXHOCTb. [IBH>KEHUS
IJIOCKOCTH"

63

[ToBTOpenwue, 0600mEeHNE,
cUCTEeMAaTH3aIHs 3HaHUMH.
N3mepenue

TCOMCTPUUCCKUX BCIINYUH.

TpeyronsHukH

bubmuorexa [JOK
https://m.edsoo.ru/8a14852
4

64

[ToBTOpenwue, 0600mEeHNE,
CHCTEMAaTH3aIis 3HAHUMN.
[TapayienbHbie U
NEePHEHANKYIISIPHbIE
npsiMble

bu6nmoreka [JOK
https://m.edso0.ru/8a14865
0

65

[ToBTOpenue, 06001IEHNE,
cUcTEeMaTu3alus 3HaHUM.
OKpyXHOCTb U KPYT.
I'eomeTpuueckue
MOCTPOEHUSA. YTJbI B
OKPYKHOCTH

66

[ToBTOpenwue, 06001IIeHNE,
CcHUCTEMaTH3alMsl 3HAHWA.
BrrcaHnble ¥ OMCaHHbBIE
OKPYKHOCTH



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

MHOTI'OYT'OJIbHUKOB

67

HToroBasi KOHTpOJIbHAS
pabora

bu6mmoreka [IOK
https://m.edso0.ru/8a14892
0

68

[ToBTOpEHME, 0000IICHNE,
cHUCTEeMaTH3alus 3HAaHUI

69

[ToBTOpEHME, MOATOTOBKA K
OI'D. TpeyronbHuk Yrisl B
TPEyroJibHUKE.

70

[ToBTOpEHUE, TOATOTOBKA K
OI'D. TpeyronpHuk
OJeMeHTHI TPeyrojJbHUKa

71

IToBTOpEHME, MOATOTOBKA K
OI'D. TpeyronpHuk
[Tnomanpe TpeyronbHUKa

72

IToBTOpEHME,MOATOTOBKA K
OI'D. OKpyXHOCTb, KpYT U
UX DJIEMEHTHI.
LlenTpanbubie U
BIIMCAHHBIE YTJIbI

73

IToBTOpEHME, MOATOTOBKA K
OI'D. OKpy>XHOCTB, KpYT U
UX 3JIeMEHTHI. Brincanuble
OKPY>KHOCTH.

74

IToBTOpEHME, MOATOTOBKA K
OI'D.0xpyXHOCTb, KPYT U



https://m.edsoo.ru/8a148920
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uX 371eMeHThl. ONrcaHHbIe
OKPYKHOCTH.

IToBTOpEHME, MOATOTOBKA K

& ors

76 IToBTOpenue, [loaroroBka
Kk OI'D.

77 IToBTOpEHME, MOATOTOBKA K
oros

78 IToBTOpEHME, MOATOTOBKA K
oros

79 IToBTOpEHME, MOATOTOBKA K
ors

80 [ToBTOpEHME, MOATOTOBKA K
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81 [ToBTOpEHME, MOATOTOBKA K
ors

82 [ToBTOpEHME, MOATOTOBKA K
ors

83 [ToBTOpEHME, MOATOTOBKA K
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84 IToBTOpEHME, MOATOTOBKA K
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85 [ToBTOpEHME, MOATOTOBKA K
ors

86 [ToBTOpEHME, MOATOTOBKA K
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OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME
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MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBLHOM [TIPOI'PAMMOBI

7 KJIACC

Koa nposepsiemoro
pe3yjabTara

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaTbl 0CBOCHUSN OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06pa3OBaHI/Iﬂ

6

I'eomerpus

6.1

Pacrnio3naBatsh HU3YUCHHBIC T'COMCTPUUYCCKUC (bHprbI, OIIpCACIIATE HMX B3aUMHOC
PAacCIIOIOKCHHC, 1/1306pa>1<aTb T'COMCTPHUUCCKUC q)HprBI, BLIIIOJIHATE YCPTCIKU 110
YCJIOBHUIO 3ala4vu. HSMepHTL JIMHEHHBIC U YIJIOBBIC BCJIMYHHBI. Pemarn 3amaun Ha
BBIYHUCJICHUC IJIMH OTPC3KOB U BCJIIMYHUH YI'JIOB

6.2

Jenatb rpyOyr0 OIEHKY JIMHEHHBIX M YIJIOBBIX BEJIHYWH NPEJIMETOB B PEaJbHOMN
KU3HHU, pa3MEpPOB NMPUPOAHBIX 00bEKTOB. Paznnyarh pazmepsl 3TUX OOBEKTOB IO
HOPSIAKY BEJIMYHUHBI

6.3

CTpOI/ITL YCPTCIKHU K TCOMCTPUICCKUM 3aga4aM

6.4

ITons30BaThCA IIprU3HaKaMH paBCHCTBA TPCYIrOJIbHHUKOB, MCIIOJIB30BAaTh IMPU3HAKHU U

CBOICTBA paBHOOEAPEHHBIX TPEYTOJILHUKOB IPU PEHICHUH 3a/1a4

6.5

HpOBOI[I/ITL JIOTUYCCKUC PACCYKIACHUS C UCITOJIb30BAHNECM I'€COMCTPUICCKUX TCOPEM

6.6

ITonp30BaThCA MMpU3HAKaMH PaBCHCTBA MpsAMOYT'OJIBHBIX TPEYroJIbHUKOB,
CBOMCTBOM MCHAaHbI, HpOBeHéHHOﬁ K THIIOTCHY3€C NPAMOYTOJIbBHOI'O TPCYT'OJIbHHUKA,
B PCHICHUU I'COMCTPUYICCKUX 3a1a1

6.7

OmnpenensaTs napaieNbHOCTh HMPSIMBIX C TOMOLIBIO YIVIOB, KOTOpbIE 00pasyeT ¢
HUMHU cekymias. OnpenensTb NapajuleIbHOCTh MPSMBIX C MOMOIIbIO PaBEHCTBA
pAacCTOSIHUM OT TOYEK OJHOM MPSIMOM 10 TOYEK APYroi MpsiMOn

6.8

Pemrate 3agaun Ha KaeT4aTOM 6yMare

6.9

[IpoBOANTH BBHIYMCIEHUS M HAXOJUTh YUCIIOBbIE U OYKBEHHbIE 3HAUEHUS YIJIOB B
T€OMETPUYECKUX 33Jadax C HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJbHHUKOB H
MHOTOYT'OJIbHUKOB, CBOWCTB yIJIOB, OOpa3oBaHHBIX TMpPU TEPECEYCHUU JBYX
MapajuleJIbHbIX NPSMBIX CeKyllel. Pemate mpakTuyeckne 3ajladyu Ha HAaxXOXKJEHUE
YIJIOB

6.10

Bnagers noHsTHEM reoOMCTpUICCKOro  MECTa TOYCK. YMmeTh OIIPCACIIATH
6HCC€KTpI/ICY yriia u CCpC)II/IHHHﬁ NEPpUCHAUKYIIAP K OTPE3KY KaK 'COMCTPHUYCCKUC
MECTa TOUYCK

6.11

@opMynHMpoBaTh ONPEACIICHHUS OKPYKHOCTM MW Kpyra, XOpAbl W Juamerpa
OKPY>KHOCTH, TOJIb30BaThCAd MX CBOMCTBAMHU. YMETh MPUMEHSTH 3TH CBOWCTBA IMPHU




PEIICHUHU 3aJa4

Biagers nOHATHEM ONMCAHHOM OKOJIO TPEYIOJbHHUKA OKPYXKHOCTH, YMETh
HaxoauTh €€ ueHTp. [lomp3oBaTbes ¢akTamMu O TOM, YTO OMCCEKTPUCHI YIJIOB

612 TPEYIrOJbHHUKA TIEPECEKAOTCA B OIHOM TOYKE, M O TOM, YTO CEPEAUHHBIE
HEPIEHIMKYIIAPBI K CTOPOHAM TPEYTOJIbHUKA TIEPECEKAIOTCS B OJHOM TOYKE

6.13 Biasers TOHATHEM KacaTeNbHOM K OKPYKHOCTH, IIOJIB30BATHCA TEOPEMOM O
' EPIEHANKYIAPHOCTH KaCaTEbHOM U pajnyca, IPOBEIEHHOTO K TOYKE KaCaHHU
6.14 [Tonb30BaThCss MPOCTENIIMMU TEOMETPHYECKUMU HEPABEHCTBAMM, ITOHMMATh HX
' MPAKTHYECKUN CMBICIT

6.15 [IpOBOMUTL OCHOBHBIE T€OMETPMYECKHE IOCTPOEHHS C TOMOIIBK) IUPKYJIS |
' JUHEHKH

8 KJIACC

Kox npoBepsiemoro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHus

6

I'eomerpus

6.1

Pacno3HaBaTh OCHOBHBIE BHUOBI I{EETI:IpéX}/TOJ'H:HI/IKOB;. X 3JICMCHTHI, ITOJIB30BATLHCA
HUX CBOMCTBaMH IIpU pCHICHUN I'COMCTPUUCCKUX 3alaYd

6.2

[IpuMeHATh CBOWMCTBA TOUKH TEpECEUEHUs MEIUaH TPEYroJibHUKa (IEHTpa Macc) B
pelieHnu 3aaa4

6.3

Bnaners monsTHEM cpenHeﬁ JIMHUU TPEYroJIbHUKAa W Tpalcuun, MNPpUMCHATbL HX
CBOMCTBa IIpUu pCHICHUN I'COMETPUUCCKUX 3aJ1aY. ITons3oBaThCs TeopeMoﬁ ®daneca u
TeOpeMOﬁ 0 IMPOMNOPHUOHATIBHBIX OTPE3KaX, IPUMCHATb HUX JISI PCHICHUA
MPAaKTUYCCKUX 3a1a4

6.4

[IpuMeHsTh NpU3HAKK 110100UsI TPEYTOJIBHUKOB B PELIEHUH F€OMETPUUECKUX 3a7au

6.5

[lonp3oBatbess  Teopemoit  Iludaropa st pemieHHs TeOMETPUYECKHX U
IIpaKTU4eCcKHX 3a1a4d. CTpOUTh MaTEMATUUYECKYIO MOJIEb B MMPAKTUYECKUX 3a/1a4ax,
CaMOCTOSITEJIbHO JIENATh YEPTEXK U HAXOUTh COOTBETCTBYIOUINE JITIMHBI

6.6

Bragets moHsITHSAMU CHHYCA, KOCHHYCA M TAaHTE€HCA OCTPOTO yria MPSMOYTOJILHOTO
TpeyroibHUKa. [l0TB30BaThCSl ATUMHU TMOHATUSIMH JUISI PEIICHHUS] MPAKTHYECKHUX

3a7a4

6.7

Bbruucnare  (pa3auuHbIME - CcOcO0aMM) IUIOINAAb TPEYrOJIbHUKAa W IUIOIIAAN
MHOTOYTONBHBIX  ¢GUryp (MONb3ysACh, TJ€ HEOOXOIUMO, KaIbKYISITOPOM).
ITpuMeHsTH MoJTydyeHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax

6.8

BJ'IaI[CTB IMOHATHUAMMU BIHMCAHHOI'O U LHCHTPAJIBHOI'O yIija, UCIIOJIb30BaTh TCOPEMEI O




BIIMCAHHBIX yIJaxX, yIJIax MEXy XOpJaMu (CeKyLIUMU) U YIiie MEX]y KacaTeJbHOI
Y XOPJI0il P pelIeHNH FreOMETPUUECKUX 3a1a4

Biagers mNoOHATHEM ONMCAaHHOIO 4YETBHIPEXYIOJBHHMKA, IIPUMEHATH CBOMCTBA

6.9
OIMHMCAHHOTO YETHIPEXYTONBHIKA TIPU PEIICHUH 3a/1a4
[TpuMeHsTh IOTYYEeHHBIC 3HAHUS Ha MPAKTHKE — CTPOUTh MAaTEeMaTHYECKUE MOJIEIN
6.10 JUIL 3a/1a4 PEAIbHOW JKU3HM M TPOBOJHMTH COOTBETCTBYIOIIWE BBIUYMCICHUS C
' MPUMEHEHHEM TIOJ00MS W TPUTOHOMETpHH (TIONB3YysCh, TIJIe HEOOXOIUMO,
KaJIBKYJIATOPOM)
9 KIIACC

Koxa npoBepsiemoro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeJLHOI MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUUECKHE (PYHKIIMH OCTPBIX YIJIOB, HAXOJIUThH C UX MOMOIIBIO
pa3iIuyHbIe 3JIEMEHTBI PSIMOYTOJIBHOTO TpeyrojbHUKa («pemeHue
MPSIMOYTOJIBHBIX ~ TPEYroJIbHUKOB»). Haxomauth (C NOMOMIBIO KaNbKYJISITOPA)

JJIMHBI U YTJIBI JJI1 HeTaOJWYHBIX 3HAYCHUI

6.2

ITons30BaThCA q)OpMYJ'IaMI/I MNpUBCACHNUA W OCHOBHBIM TPUTOHOMCTPUUCCKHUM
TOXKIACCTBOM JIsI HaXOXJICHUA COOTHOIIIEHUH MCXKAY TPUTOHOMCTPHUYCCKUMHA

BEiIn4YnHaMun

6.3

Hcnons3oBaTh TEOPEMBbI CHHYCOB MW KOCHHYCOB IUISA HAXOXIACHUA PA3JINIHBIX
QJICMCHTOB TpPCYIOJIbHUKA («pemeHHe TpeyTOJ'IBHI/IKOB»), NpUMCHATE UX TIpH

pelICHUH I'COMCTPUYICCKUX 3a1av

6.4

Bnagers nosstusiMM npeoOpazoBaHus MOJOOUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono6usIx ¢uryp. Ilonp3oBarbes cBoiicTBaMM MOJ00MS MPOU3BOJBHBIX (UTYD,
YMETh BBIYUCIATH UIMHBI U HAaXOJUTh YIJIbl y MOAOOHBIX ¢uryp. IIpumensTs
CBOMcTBa MOAO0MS B NPAKTHUECKUX 3aJadyax. YMETb HPUBOAUTH MPUMEPHI

MOI00HBIX (PUTYP B OKpPYKAIOIIEM MUPE

6.5

Ilonp30BaThCA TCOpECMaMHu O IMPOU3BCACHUU OTPE3KOB XOpJd, O MPOU3BCIACHHUU

OTPEC3KOB CCKYHIUX, O KBAApPaATC KacaTellbHOMN

6.6

[Tonb30BaTbcs BEKTOpaMU, TOHUMATh UX T€OMETPUUYECKUI U (U3UYECKUN CMBICII,
MPUMEHTh UX B PELIEHUU I'eOMETpUUYecKUX U (usnueckux 3anad. [IpumeHsTH

CKaJIApHOC MMPOMU3BCACHUC BEKTOPOB AJIA HAXOXKACHUA IJIMH U YTIIOB

6.7

Ilonp30BaThCA MCTOAOM KOOPAWHAT Ha IJIOCKOCTHU, NPUMCHATL €ro B PCIICHHUU




TCOMETPHUYCCKUX U IIPAKTUYCCKHUX 3ajiayd

BH&I[GTB MOHATUAMU HPABHUIIBHOTO MHOTOYI'OJIbHUKA, JJIMHBI OKPYXHOCTHU, AJIMHBI

6.8 JyTU OKPYKHOCTH M PaJMaHHOW MEpBI yrila, YMETh BBIYMCIIATH IUIOLIAAb Kpyra u
ero yacreil. [IpuMeHsTh oJlydeHHbIE YMEHUS B IIPAKTUYECKUX 3a/1a4ax
6.9 HaxoauTs ocu Uiy LEeHTpbl CUMMETpUHN (GUTYp, IPUMEHATh ABMKEHHSI TNIOCKOCTH
' B IIPOCTEHIINX CIIydasx
[IpuMeHATH NOJydEHHBIE 3HAHMS HA IPAKTUKE — CTPOUTh MaTEMaTUYECKHE
6.10 MOZEIIH JUIS 33/1a4 PEAIbHON KU3HU U IIPOBOJAUTH COOTBETCTBYIOIIME BBIYUCICHUS

C TPUMEHEHHEM I0J00UsS M TPUTOHOMETPUYECKUX (GYHKIUK (MOJB3YACh, TJIe

HE00X0IMMO, KaJIbKYJISITOPOM)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
6 ['eomerpus
Havanenbie nonsitust reometpun. Touka, npsimasi, OTpe30K, Jdyd. Yron. Buael yrios.
6.1 BeprukansHple U cMexHble yribl. buccekrpuca yria. JIomMaHas, MHOIOYrOJIBHHK.
[TapasienpbHOCTD U NEPIIEHAUKYISIPHOCTD IPSIMBIX
6.2 Cummetrpuunble  ¢urypbl. OCHOBHBIE CBOWCTBa OCEBOM cUMMeTpuH. [Ipumepsr
' CUMMETPUU B OKPY’KAIOIIEM MUDPE
6.3 OcCHOBHbBIE IIOCTPOCHUS C MOMOILBIO IUPKYIsl U JUHEWKH. TpeyroiabHuk. Boicora,
' Melnana, OUCCEKTPHCA, UX CBOMCTBA
6.4 PaBHOOGApEHHBII 1 PABHOCTOPOHHUH TPEYroNIbHUKH. HepaBeHCTBO TpeyroibHUKA
6.5 CpoiicTBa M MNpHU3HAKU pPaBHOOEAPEHHOro TpeyrojabHUKa. IIpu3Haku paBeHCTBa
' TPEYTOIbLHUKOB
6.6 CBoiicTBa M MpU3HAKU [apajuleNbHbIX MNpsAMbIX. CyMMa YIJIOB TpPEYroJbHUKA.
' Bueunue yriel TpeyrojibHUKa
[TpsimoyronbHbIN TpeyroabHUK. CBOMCTBO MeIUaHbl IPSIMOYTOJBHOTO TPEYrOJIbHHUKA,
6.7 POBENEHHON K runoreHyse. lIpu3Haku paBeHCTBa MPSMOYTOJIBHBIX TPEYTOJbHUKOB.
ITpstmoyTONBHBIN TPEYroJbHUK ¢ yriioM B 30°
HepaBenctBa B reoMeTrpuu: HEpPaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JJIMHE
6.8 JOMaHOH, TeopeMa o OonplieM yriae ©  OoONbIIeHd CTOPOHE TPEYroJIbHHKA.
[leprieHquKyNIAp M HAKIOHHAS
6.9 I'eomeTpruueckoe MecTo Touek. buccekTpuca yria M CepequHHBIA NEPNEHIUKYIAP K
' OTpE3KYy KaK F€OMETPHUUECKHE MECTa TOUEK
6.10 OKkpyXHOCTh W KpyT, XOpAa W JAHAMETpP, UX CBOIWCTBa. B3anMHOe pacmosoxeHue
' OKPY’KHOCTH M npsimoil. KacaTenbHas u cexymias K OKpyKHOCTH
6.11 OKpy’KHOCTb, BIUCAHHAs B yroj. BrimcanHasi 1 onycaHHas OKPYKHOCTH TPEYroJIbHUKA
8 KUIACC
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
6 I'eomeTpust
6.1 UYersipéxyronpHuku. [lapannenorpamm, ero npu3Haku 1 CBOMCTBA
6.2 ITpsiMoyroibHUK, pOMO, KBaJpaT, UX MPU3HAKH U CBOMCTBA
6.3 Tpamenusi, paBHOOOKasi Tpamenus, €€ CBOWCTBa W Tpu3Haku. [IpsmoyronbpHas




Tpamnenus
6.4 Meron yaBoenust meauansbl. Llentpanbnas cummerpus. Teopema Paneca u TeopeMa o
' [PONOPIMOHATLHBIX OTPE3KAX
6.5 Cpennue TMHUM TpeyrojibHUKa U Tpanenuu. L{enTp macc TpeyronbHuKa
6.6 [lomobue  TpeyrosbHUKOB,  KodpdunueHnt mnoxodbus. IlpusHaku  momoOus
' TpeyrodbHUKOB. [IprMeHeHne nogo0us Py pelIeHNH NPAKTUIECKUX 3a/1a4
6.7 DopmyIbl AJis TUIOUIAAN TPEYTOJIbHUKA, Tapajljiesiorpamma, pom0a u Tpanenuu
6.8 CpoiicTBa miomaael reomerpudeckux Quryp. OTHOIIEHWE IIIOMAACH MOAOOHBIX
' puryp
6.9 Brruncnenue miomaaei TpeyroabHIKOB M MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare
6.10 Teopema Ilugaropa. I[Ipumenenne teopemsr Ilndaropa npu pemeHnr NPaKTUIECKUX
' 3a1a4
CuHyC, KOCHHYC, TAaH['€HC OCTPOr0 YIJla IpPsIMOYTOJIbHOIO TpeyrosibHHKa. OCHOBHOE
6.11 TPUTOHOMETPHUYECKOE TOXKIECTBO. TpuroHomeTpudeckue GyHkuuu yrioB B 30°, 45° u
60°
6.12 Brncannble U LIeHTpallbHBIE YIJIbl, YTOJI MEXKAY KacaTelbHON U XOpI0il. YTIbl MEXIy
' XOpAaMHU U CEKYIIUMU
6.13 BrnicanHble U OnMCaHHbBIE YETHIPEX YT OIbHUKU
6.14 B3auMHoe pacronokeHue IByX OKpyxHocTed. Kacanme oxpyxkHocteill. OO6mue
' KacaTeJbHbIE K ABYM OKPYKHOCTSIM
9 KUIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUSA
6 I'eomerpust
6.1 Cunyc, xocunyc, Tanreic yrioB ot 0 go 180°. OCHOBHOE TPUTOHOMETPUYECKOE
' TOXJ1eCTBO. DOPMYJIBI IPUBEACHHUS
Pemenne TpeyronbHukoB. Teopema KOCMHYCOB M TeOpeMa CHHYCOB. PemieHue
6.2 MPaKTUYECKUX 3a/lad C HCIOJb30BAaHUEM TEOPEMbl KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 ITpeoOpaszoBanue nogodus. [logobre cOOTBETCTBEHHBIX HIEMEHTOB
6.4 Teopema 0 Mpou3BEAEHUN OTPE3KOB XOPJ, TEOPEMBI O NMPOU3BEACHUHN OTPE3KOB
' CEKYILUX, TEOpEMa O KBaJipaTe KacaTeJIbHOU
BexTtop, anuHa (Mozysib) BEKTOpa, COHAIIPABJIEHHbBIE BEKTOPHI, TPOTHUBOMOIOKHO
6.5 HaIpaBJIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
' orepanuy Haja BekTopaMu. PasiiokeHue BekTopa MO JABYM HEKOJUIMHEAPHBIM
BEKTOpam




Koopaunatsl BekTopa. CkalsipHOe MPOW3BEACHHE BEKTOPOB, NMPUMEHEHHE IJIs

0.6 HaXOXACHUS JUIMH U YIJIOB
JlexapToBBl KOOPAMHATHI HAa IUIOCKOCTH. YPAaBHEHHMs IPSIMOU M OKPYKHOCTH B

6.7 KOOp/IMHATaxX, MepeceueHre OKPYKHOCTeH M MpAMbIX. MeToJ KOOpAWHAT U €ro
IPUMEHEHHE

6.8 [IpaBuUIIbHBIE MHOTOYTOJIBHUKH

6.9 JlnuHa okpyKHOCTH. I'pagycHas U pajuaHHas Mepa yria, BEIYUCICHUE UIUH AYT

' OKpYKHOCTeil
6.10 [Tnomane kpyra, ceKTopa, CerMeHTa
6.11 JIBIDKEHHsI TUIOCKOCTH M BHYTPEHHHE CHUMMETpUH GUryp (dJIeMeHTapHbIe

npencrasienus). [lapamiensheiii nepenoc. Ilosopot




MPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Koa nposepsiemoro
TpedoOBaHUs

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O 001IIETr0
oOpa3zoBaHusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh MOHATHSIMH: MHOXECTBO, IMOAMHOMXECTBO, OIEpaIiu
HaJ MHOXXECTBaMH; YMEHHUE ONEPUPOBATh MOHATUSAMU: rpad, CBA3HBIN rpad,
JEPEBO, LUKI, MPUMEHITh MX MPU PEIICHUU 3a/ay; YMEHHE HCIOJIb30BaTh
rpaduyeckoe IpeCTaBICHUEe MHOKECTB ISl OMMMCAHUS PeaTbHBIX MPOIECCOB
U SIBJICHU, IPY PEIICHUU 3a7a4 U3 IPYTUX Y4EOHBIX MMPEAMETOB

YMenue onepupoBaTh IMOHSATUAMM: OINpPEICICHHUE, aKCHoMa, TEOopeMa,
JI0KA3aTeJIbCTBO; YMEHUE PACIO3HABATh HCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS,
MPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHHS
BBICKQ3bIBAaHU M

YMeHue onepupoBaTh NOHATUSMU: HATypaIbHOE YHUCIIO, IPOCTOE U COCTABHOE
YHUCJI0, JETMMOCTh HATYpaJbHBIX YKMCEN, IPU3HAKH JIEIMMOCTH, 11€JI0€ YHCIIO,
MOJIyJIb YHClia, OOBIKHOBEHHAsI IPOOh U JAeCATUYHAs IpOOb, CTAHJAPTHBIN BU
Yuclia, palMoOHATbHOE YHCIIO, WPPAIMOHATBHOE YHCIO, apU(METHUECKHIA
KBaJpaTHbIA KOPEHb; YMEHUE BBINIOIHATH ACHUCTBUS C YACIAMH, CDABHUBATh U
YIOOPSAAOYMBATh YUCJA, MPEACTABIATh YUCIA HAa KOOPAMHATHOM NPSAMOM,
OKpYIVIATh YMCIIA; YMEHHUE JelaThb MNPUKUAKY U OLEHKY pe3yJbrara
BBIUMCIICHU N

YMeHue onepupoBaTh TOHSATHSAMH: CTEIIEHb C LEJNBIM  IIOKa3aTeleM,
apu@mMeTnyecKuil KBaJpaTHbIM KOpPEeHb, MHOTOWIEH, ajlreOpanyeckas ApoOb,
TOKIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOH CTETICHN OOJIbIIE eIHHUIIBL;
YMEHHME BBINOJHATH pPAcy€Thl MO (opmynaMm, NpeoOpa3oBaHUs LETBIX,
JIpOOHO-PAIMOHATIFHBIX BBIPAKECHUI M BBIPAKEHUI C KOPHSIMH, Pa3IOKEHHUE
MHOTOYJI€Ha Ha MHOXXUTEIM, B TOM YHCIE C HCHOJIb30BaHUEM (HOpMYI

Pa3HOCTHU KBAAPAaTOB U KBaJgpaTa CYMMBI U Pa3HOCTH

YMenue onepupoBaTh NOHATHUSIMU: YUCIOBOE PABEHCTBO, YPABHEHUE C OJJHOM
IIEPEMEHHOM, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM; YMEHHUE
pemiate JUHEHHBIE W KBaJpaTHbIE YpaBHEHHsS, JPOOHO-paIlMOHATHHBIC
YpaBHEHUSI C OJHOW IIEPEMEHHOM, CUCTEMBbI IBYX JIMHEHMHBIX YpPaBHEHUH,
JTUHEHHBIE HEpaBeHCTBA W HMX CHUCTEMBI, KBaJpaTHbie M JPOOHO-
palMOHAJIIBHBIE HEPABEHCTBA C OJHOM MEPEMEHHOW, B TOM YHCIE IpU




pellleHnr 3aJady U3 JAPYruX MPEeIMETOB U MPaKTHYECKHX 3a]lady; yMEHHUe
UCIOJIb30BaTh KOOPAMHATHYIO MPSMYI0 M KOOPAMHATHYIO IUIOCKOCTH IS
M300paKeHUsl pelIeHU ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUSAMH: (YHKIUSA, Trpaduk (GyHKIMH, HYIHA
(GyHKIMK, TPOMEXKYTKH 3HAKOIMOCTOSHCTBA, IPOMEXKYTKH BO3pPACTaHMA,
yObIBaHMs, HaumOOJbIlIee W HAaUMEHblIee 3HAuYeHUS (YHKIUH;, yMEHHUE
ONEpPHPOBATh  MOHATHSAMU: TpsAMas NPONOPLUOHATIBHOCTb, JIMHEHHASA
byHKIMSA, KBagpatuuHas ~(QyHKOMA, oOpaTHas MPOMOPIHOHAIBHOCTD,
napabona, runepbona; yMeHHe CTpOUTh rpaduku (yHKIMH, UCHOIB30BATH
rpaduKy Ui ONpEAETICHUS CBOMCTB NPOIECCOB M 3aBUCHUMOCTEH, [UIs
peleHns 3a7a4d U3 IPYruxX y4eOHBIX MPEIMETOB U PealIbHOM KU3HU; yMEHHE

BbIpaXkaTh (OpPMYJIaMH 3aBUCUMOCTH MEXy BEJIMYUHAMU

YMeHue OIICPUPOBATDL IMOHATHAMU: ITOCICAOBATCIIbHOCTD, apI/I(bMeTI/I‘ICCKaH u
reoMCTpHUUICCKana IMpOrpecCuu; YMCHHC HUCIIOJIB30BAaTh CBOMcCTBa
HOCJICI[OB&T@JIBHOCTGIZ, (1)OpMy.]'IbI CYMMBI H o6mero YiICHa IIpHU PCLICHUU
3a4a4, B TOM YHCJIC 3ala4 U3 APYI'Ux y‘IC6HLIX npeaMCTOB U peaHLHOﬁ KHU3HHU

YMeHue pemarh 3a7aun pa3HbIX TUIOB (B TOM YHCII€ HA IMPOLEHTHI, JOJIU U
4acTH, JBIKEHHE, paboTy, IIEHy TOBApOB M CTOMMOCTHh IOKYIIOK H YCIYT,
HaJIOrM, 3aJayd M3 oO0JacTu YHpaBJIEHUS JMYHBIMU M CEMEHHBIMU
(¢uHaHCaMM); YMEHHUE COCTaBJISATh BBIPDAKEHUS, YpaBHEHHS, HEpaBEHCTBAa U
CHUCTEMBI IO YCJIOBHIO 3aJadd, HCCIEAOBATh IIOJIy4YEHHOE PEUICHHE H
OLICHUBATh MPaBAOIN0I00HOCTh MOJTYYEHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATHUSAMM: (UIypa, TOUYKA, OTPE30K, HpsAMas, Jyd,
JOMaHasl, YroJl, MHOTOYTOJIbHUK, TpPEyrojbHUK, pPaBHOOEAPEHHBIN WU
PABHOCTOPOHHHMI TPEYroJbHUKH, NPSMOYTOJIbHBIA TPEYrojbHUK, MeEAHaHa,
OuccekTpuca M BBICOTA TPEYTOJbHHUKA, YETHIPEXYTOIbHUK, MapauIeIorpamMM,
pPOMO, MPAMOYTOJIBHUK, KBaJpaT, Tpaneuus; OKpy>KHOCTb, KpYyT, KacaTelbHas;
3HaKOMCTBO C IMPOCTPAaHCTBEHHBIMU (PUTypaMHu; yMEHME pelllaTh 3aJauu, B
TOM 4YHCJIE M3 TOBCEJHEBHOW MHM3HU, Ha HAXOXKJIEHUE TI'E€OMETPHUUECKHX
BEJIMYMH C IPUMEHEHUEM U3YUYEHHBIX CBOICTB (hUryp u GakToB

10

YMeHue  omnepupoBaTh ~ MOHATUSIMH:  PAaBEHCTBO  (UTYp, PABEHCTBO
TPEYroJbHUKOB; MApalIeIbHOCTh M MEPHEHIUKYISAPHOCTh MPSAMBIX, YIOJ
MEXy NMPSAMBIMH, MEPIEHAUKYIAP, HAKIOHHAs, MPOeKLHus, nogoodue ¢uryp,
NoJ00HBIE TPEYrOJbHUKH, CHUMMETPHUS OTHOCHUTEIBHO TOYKM U TPSMOI;
YMEHHE pacrlo3HaBaTh paBEHCTBO, CHUMMETpHUI0 M mojxodue ¢uryp,
NapaJuIeIbHOCTD U NEPIIEHIUKYIISIPHOCTD MPSIMBIX B OKPY’KAIOLIEM MHPE

11

YMeHue onepupoBaTh NOHATUSAMU: JUIMHA, PACCTOSTHUE, YTOJl (BETMYMHA yTJa,
CHHYC M KOCHHYC yrja TpeyrojbHUKAa), IJIOLAAb, YMEHHE OIIEHUBATh




pa3Mepbl IPEeIMETOB U 0OBEKTOB B OKPY’KAIOLIEM MHUPE; YMEHHE NMPUMEHSITh
dbopMyIbl IepuMeTpa U IO MHOTOYTOJIbHUKOB, JJIUHBI OKPYXKHOCTU U
WIoaAd Kpyra, oO0beMa MpPsSIMOYTOJILHOTO Mapaulefienunea; yMeHHe
MPUMEHSTh MPU3HAKH PAaBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyrojibHuka, TeopeMy [ludaropa, TpuroHomMeTpuueckre COOTHOLICHUS ISt
BBIUMCIICHUS ITMH, PACCTOSHUH, ILTOMIAeH

12

YMmenne  u3o0paxkarb  IIOCKMe — GUTYypel M MX ~ KOMOHMHAIWW,
IPOCTPAHCTBEHHBIE (PUTYPBI OT PYKHU, C IIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

H DJICKTPOHHBIX CPCACTB IO TCKCTOBOMY HMJIM CUMBOJIbBHOMY OITMCAHUIO

13

YMeHue ONCprUpoOBaTh IMOHATHAMU: IIPAMOYTOJIbBHAA CUCTEMa KOOPAWHAT,
KOOpAUHATBI TOYKH, BCEKTOP, CyMMa BCKTOPOB, MNPOU3BCACHHUC BCKTOpA Ha
YHUCJIO, CKAJLIPHOC MPOU3BCACHUC BECKTOPOB; YMCHUC HCIIOJIb30BATh BCKTOPHIL
U KOOpAUHAThI JJIsd NPCACTABJICHUA HAaHHBIX W PCHICHUA 3a7da4, B TOM YHUCIIC
H3 Ipyrux y‘le6HbIX peaAMCTOB U peanLHoﬁ KHU3HHU

14

YMeHne onepupoBaTh MOHSATHIMH: CTOJOMKOBBIE M KPYTOBBIE TUArpaMMBI,
TaONUIIBI, CpeaHee apudmMeTniecKoe, Meanana, HanOoJbIIee U HauMEHbIIEe
3HAYEHMS, pa3Max YUCIIOBOro Ha0opa; yMEHHE U3BJIEKaTh, UHTEPIIPETUPOBATD
U TpeoOpa3oBbIBaTh WH(GOpPMAIMIO, MPEJACTABICHHYI0 B Ta0nMIax W Ha
auarpamMmax, OTpaXKalolllyld CBOMCTBA M XapaKTEPUCTHKU  pealbHbIX
IIPOLIECCOB U SIBJIEHUI; YMEHHE pacrno3HaBaTh H3MEHYMBBIC BEJIMYMHBI B

OKpYXaroIleM MUpe

15

YMeHue omnepupoBaTh HOHATHAMM:  CIy4YallHbI  ombIT  (Cay4alHBINA
HKCIEPUMEHT), 3JIEMEHTApHOE COOBITHE (3JIEMEHTApHBIA HCXOM) CIy4ailHOTO
OMbITA, CIIydyailHOE COOBITHE, BEPOATHOCTh COOBITUS; yYMEHHE HaXOJHUTh
BEPOSITHOCTH CIy4ailHBIX COOBITMH B OIBITaX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMM ~ COOBITUSIMHM; ~ yYMEHHE  pelaTb  3aJadyd  MEeTOJOM
OpPraHM30BaHHOTO Iiepebopa M € HCHOJIb30BAHHMEM IIPABUJIA YMHOMXKECHMS;
YMEHHUE OLIEHUBATh BEPOSTHOCTH PEAbHBIX COOBITUI U sBJIEHUH, IOHUMATh
pOJb  MPAKTUYECKH JOCTOBEPHBIX M  MAaJIOBEPOATHBIX COOBITHUH B
OKPY’KaloIlleM MHUpE U B JKU3HHU; 3HAKOMCTBO C IIOHSATHEM HE3aBUCHUMBIX
COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIINX YHCET U €r0 POJBI0 B MACCOBBIX
SABJICHUSX

16

YMenue BLI6I/IpaTB MMOAXOSIINN H3y‘-IeHHLII71 METOJA JIA PCHICHHUA 3alavu,
MNPpUBOAUTE HNPUMEPLI MATEMATUYCCKUX 3aKOHOMCpHOCTCﬁ B TpUpoaAc H
JKU3HH, PACHO3HABATL IIPOABJICHHUC 3daKOHOB MAaTCMATUKHU B HCKYCCTBC,
ONUCBIBATH OTACJIBHLIC BBIJAOMIUCCA PCE3YJIbTAaThbl, IOJYUCHHBIC B XOIC
Pa3BUTHA MATCMATUKHU KAaK HAYKHU, NPUBOAUTL HNPUMEPbI MATCMATHYCCKUX
OTKpLITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOfI HUCTOPpUU




HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

OI'D 11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUSA
1 Yucna 1 BBIYUCIICHUS
11 Harypanbablie u nensie yrcia. [[pu3Haky 1eTMMOCTH ENTbIX YHCEeT
1.2 OOBIKHOBEHHBIE U IECATHYHBIE APOOH, MMPOIIEHTHI, OCCKOHEYHBIC ITEPHUOTNUCCKHUE TPOOH
1.3 Panmonanesubie uncna. Apudmernyeckue onepanuu ¢ palruoHaIbHBIMU YUCIaMU
14 JleiicTBuTENbHBIC YKca. Apu(METHICCKUE ONIEPAIUN C ICUCTBUTEIIHHBIMU YHACTAMH
L5 [TpubnuxEHHbIC BBIYMCICHUS, MpaBUia OKPYIJICHUS, MPUKHIKA U OLIEHKAa pe3yiabTaTa
' BBIYUCIIEHU I
2 Anrebpanyeckue BEIpaKESHUs
2.1 BbykBenHble BeIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )
92 Crenenn ¢ menbiM mokasareneM. CTeneHb C palMoHaIbHBIM moka3areneMm. CBoicTBa
' CTCTICHH
2.3 MHoOTro4JIeHBI
24 Anrebpandeckas 1po0b
25 ApudmeTnueckuii KOpeHb HaTypalbHOW creneHH. JleiicTBus ¢ apupMeTHYECKHUMHU
' KOPHSIMH HaTypalbHOU CTEICHH
3 YpaBHECHHS 1 HEPABCHCTBA
3.1 Lenble u poOHO-panrioHanbHbIe ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
3.2 enble u 1po6GHO-panrioHanbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Pemenne TeKCTOBBIX 33124
4 UucnoBbie OCTIEI0BATEIHHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs OCIEI0BATENLHOCTEN
4.2 Apudmerndeckast 1 reoMeTpuueckas nmporpeccuu. opmyia CI0KHBIX TPOIICHTOB
5 OyHKIMH
Oynkius, crnocodbl 3amanus (yHkuuu. ['papux ¢ynkumu. OOnacTe omnpeneneHus u
51 MHOKeCTBO 3HaueHu#M (yHkumu. Hymu ¢yHkimm. TlpomMexxyTku 3HAKOMOCTOSHCTBA.
o [IpoMexyTk MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl WU MHHHUMYMBI (YHKITUH.
HauGonbiiee u HanMeHblliee 3HaYeHNUE (HYHKITUU Ha IPOMEKYTKE
6 KoopanHatsl Ha psiMO#l ¥ TIIIOCKOCTH




6.1

Koopaunarnas npsimas

6.2 JlexapToBbl KOOPIMHATHI HA TUIOCKOCTH
7 I'eomerpus

7.1 I'eomerpuueckue GpUrypsl 1 UX CBOMCTBA

1.2 TpeyronsHUK

7.3 MHOrOoyroIbHUKH

7.4 OKpy’>KHOCTb U KpyT

7.5 N3mepenne reoMeTpuiecKux BETMYHH

7.6 BexTops! Ha MII0CKOCTH
8 BeposiTHOCTB 1 cTaTUCTHKA

8.1 OmnucarenpHas CTaTUCTUKA

8.2 BepostHOCTB

8.3 KombunaTtopuka

8.4 MHuosecTBa

8.5 I'pads




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA

* T'eomerpus, 7-9 kmaccol/ Atanacsn JI.C., byryzos B.®., Kagomues C.b. u
npyrue, AkimonepHoe obmectBo «M3narensctBo «IIpocBerieHue.

* I'eomerpus, 8 wiacc/ Mepamsak A.l'., Ilomonckuit B.b., SAxup M.C.; non
penakmueit [lonoasckoro B.E., OG1iecTBO ¢ OrpaHM4eHHON OTBETCTBEHHOCTHIO
M3narensckuit  nentp «BEHTAHA-I'PA®y»; AxkmuoHepHoe  0OIIECTBO
«M3parenscTBO «lIpocBemieHne».

* I'eomerpus, 9 wimacc/ Mepzmsak A.l'., [lomonckuit B.b., SAxup M.C.; non
penakuueii [logonsckoro B.E., O01ecTBo ¢ OrpaHU4€HHON OTBETCTBEHHOCTHIO
M3narensckuit  uentp «BEHTAHA-I'PA®y»; AkinuoHepHoe  OOIIECTBO
«3narensctBO «lIpocBemieHue.

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

Marematuka. 'eomerpusi: 7—9-e kiaccol: 0a30BbIi YPOBEHB: METOAUYCCKOE
nocobue Kk M34 npenMeTHOM TMHUHM Y4eOHUKOB 110 TeoMeTpun JI. C.
Aranacsina, B. ®@. byry3oga, C. b., Kagomiiea u ap./ — 2-e u3g., crep. —
Mocksa: IIpocBenienue, 2023

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://evpr.sdamgia.ru/

https://oge.sdamgia.ru/

https://resh.edu.ru/

https://olimpium.ru/

https://uchi.ru/teachers/Ik

https://fipi.ru/

https://www.yaklass.ru/
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/type-onlayn-uroki-
or-vebinar/

https://profimatika.ru/bank_zadach



https://evpr.sdamgia.ru/
https://oge.sdamgia.ru/
https://resh.edu.ru/
https://olimpium.ru/
https://uchi.ru/teachers/lk
https://fipi.ru/
https://www.yaklass.ru/
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/type-onlayn-uroki-or-vebinar/
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/type-onlayn-uroki-or-vebinar/
https://profimatika.ru/bank_zadach
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