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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi Kak OJWH M3 OCHOBHBIX pa3feJiOB MIKOJBHOW MaTeMaTHKH,
UMEIOIUN CBOEH 11eJIbl0 00€CTIeUnTh U3YUYEHUE CBOMCTB M pa3sMepoB QUryp, ux
OTHOIIEHWH M B3aUMHOE  pPACIOJIOKEHUE, OMUPAeTCsl Ha  JIOTHYECKYIO,
J0Ka3aTeNbHy0 JUHUIO. [leHHOCTh M3yueHUs reoOMEeTpUHM Ha ypOBHE OCHOBHOTO
oOmrero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIIUNACA YUUTCS MPOBOAUTH
J0Ka3aTeIbHbIE PACCYKIEHUS, CTPOUTH JIOTUUECKHE YMO3aKIIOUEHHs, JTOKa3bIBaTh
UCTUHHBIC YTBEPXKACHHUS M CTPOUTh KOHTPHPUMEPHI K JOXKHBIM, MPOBOAHUTH
paccyKIeHusi «OT TMPOTHBHOTO», OTJIMYATh CBOMCTBA OT IPU3HAKOB,
dbopMyTpoBaTh 0OpAaTHBIE YTBEPKICHUSI.

Bropoli 1enpi0 W3yueHUss TE€OMETPUU SBISETCA HCIIONb30BaHHE €€ Kak
MHCTPYMEHTA TMPHU pElIeHUH KaK MaTeMaTHYeCKUX, TaK U MPaKTHYECKUX 3ajad,
BCTPEUAIOIIMUXCA B peanbHOW Ku3HU. OOydalomuiicss ODKEH Hay4YUThCS
OTIPEJICIUTh TE€OMETPUYECKYI0 (UTYpPY, ONMUCATh CIOBAMH JAHHBIM 4YEpPTEX WIH
PUCYHOK, HANTH TUTOMIAb 3€MEJIBHOTO YYacTKa, paCCUYUTATh HEOOXOAUMYIO JUIUHY
ONTOBOJIOKOHHOTO Kabeys win TpeOdyeMble pa3Mepbl Trapaxka Jjisi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTENbHAS JUHUS B W3YyUYEHUU T'€OMETPHUHU.
[Ipu pemieHuu 3amay MPaKTUYECKOTO XapakTepa OOYYAIOUIUHCS YUUTCS CTPOUTH
MaTEMaTUYECKUE MOJEIM  PEAIbHBIX KU3HEHHBIX CHUTYyallMid, MPOBOAUTH
BBIUMCIICHUS U OIICHUBATh aJI€KBATHOCTD MOJYYEHHOTO pe3yIbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TEOMETPUU C JPYTUMU y4EOHBIMU
npeIMeTaMi, MOTUBUPOBATH MCIIOIB30BATh ONPEIETICHUSI TEOMETPUUECKUX PUTYD
U TIOHATHM, NEMOHCTPUPOBATH NMPUMEHEHUE MOJYYCHHBIX YMEHHU B (U3UKE U
TeXHUKE. OTH CBA3M HauOoyiee spKkO BUIHBI B TeMax «BexTopbi»,
«Tpuronomerpuueckue cooTHoUeHUs», «Meton koopauHat» U «Teopema
[Tudaropar.

VYueOnbiii kypc «l'eomeTpus» BKIIOYAET CIEAYIOIIHME OCHOBHBIE Ppa3eiibl
conepxkanusi: «['eomerpuyeckue ¢Gurypsl M UX CBOWCTBa», «M3mepeHue
r€OMETPUYECKUX  BEIMYUH», «JleKapTOBbI KOOpPAMHATHI Ha  IJIOCKOCTH,
«BexkTopbi», «JIBuxkeHus miockoctn», «IIpeodpazoBanus mogo0us».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcst 204 yaca: B 7 kiacce
— 68 4JacoB (2 yaca B Hefen0), B 8 kiacce — 68 dacoB (2 yaca B Henenw), B 9
Kjacce — 68 yacoB (2 yaca B HEJENIO).



COJEPXAHME OBYYEHUA
7 KIIACC

Hauvanenbie nonsatus reometpuun. Touka, npsiMasi, OTPE30K, Jdyd. YToia. Buasl
yrioB. BepTukanbHble © CcMexHbIe yIUbl. buccekrpuca yria. Jlomanas,
MHOTOYToJIbHUK. [lapannenbHOCTh M NEPIEHAUKYISIPHOCTD MPSMBIX.

Cummetpuunbie  Qurypsl. OCHOBHBIE CBONCTBA OCEBOM CHUMMETPHH.
[IpuMepbl CUMMETPUH B OKPYKAOLIEM MHDE.

OCHOBHBIE TIOCTPOEHHSI C TMOMOILIBK LHUPKYJSA U JUHEUKH. TpeyrojbHHK.
BricoTa, Mmennana, GuccekTpuca, uX CBOMCTBA.

PaBHOOenpeHHBI W  PaBHOCTOPOHHMM  TPEyrojJbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CoiicTBa ¥ TMpU3HAKU PABHOOEAPEHHOTO TpeyrojbHUKa. [Ipu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa ¥ IPU3HAKU MAPAIIIEIBHBIX TPSAMbIX. CyMMa yriioB TPEYTOJbHHKA.
BHemnue yriael TpeyrojibHUKA.

[IpsMOyTONbHBIA ~ TpeyroiabHUK. (CBOWCTBO MEIMAHBI MPSMOYTOJBHOIO
TPEyrojbHUKa, TMPOBENEHHOW K  rumnoreHy3e. Ilpu3Haku  paBeHCTBa
OPSIMOYTOJIBHBIX TPEYTOJBbHUKOB. [IpSMOYTOJIbHBINA TPEYTOJIBbHUK C YTJIOM B 30°.

HepaBeHcTBa B reoMETpUU: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJblleM yriie U OOJbIIeH CTOPOHE TPEYroJIbHUKA.
[lepneHauKyIIp U HAKIOHHAS.

I'eomeTpuueckoe MecTo TOueK. buccekTpuca yria W CepeIMHHBIN
NEPHEHIUKYJIISIP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTp M Kpyr, XOpAa M JUaMeTp, HUX CcBoiicTBa. B3auMmHoe
pacroyoKeHne OKpPYKHOCTH U mpsiMoil. KacarenbHast n cexymasi K OKpY>KHOCTH.
OKpyXHOCTh, BHOHCaHHasg B yroj. BnucanHas u oONUCaHHAas OKPYXHOCTHU
TPEYTOJIbHHUKA.

8 KIIACC

YerbipéxyronpHuku. [lapamnenorpamM, ero mpu3Haku U CBOWCTBA. YacTHbIC
cllydad TapajuieJorpaMMoB (TMPSMOYTOJBHUK, poMO, KBaapaT), UX NpHU3HAKU |
cBoiictBa. Tpamemus, paBHOOOKas Tparmenus, e CBOHCTBA H MPH3HAKH.
[IpssMoyTOJIbHAS TPATICIIHS.

Meton yaBoenus MenuaHbl. LleHtpanpHas cumMmerpus. Teopema Daneca u
TeopeMa O MPOMOPITUOHATEHBIX OTPE3KaX.

CpenHue THHAY TPEYTONBHHUKA U Tparnenud. LIeHTp Macc TpeyroibHuKa.

[TogoOue TpeyroabHUKOB, KoddduiueHnt moaoous. Ilpusznaku momgoOus
TpeyroinbHUKOB. [I[puMeHeHHe MOT00MsI TPU PEIICHUH MPAKTHIECKUX 3a]1ad.



CaoiicTBa 1UIomazest reomerpuueckux ¢uryp. dopmynbl s IUIOHIAAH
TpeyrojibHUKa, MapajienorpaMma, pom6a u Tpanenuu. OTHOIIEHUE IUIOIIAIeH
o100HBIX Quryp.

Boeluncnenue miomaaeid TpeyrojJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. IIpumenenme teopembl Iludaropa mnpu pemenun
NpPaKTUYECKUX 3a]1a4.

CuHyC, KOCHMHYC, TaHT€HC OCTPOro yrila IpsIMOYTOJIBHOTO TPEYTrOJbHHKA.
OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKIECTBO. TpHUrOHOMETpUYECKHE (YHKIIMH
yriioB B 30, 45 u 60°.

BrnucaHHble M LEHTpalbHBIE YIJIBI, YIOJ MEXAY KacaTeIbHOM M XOPHOM.
Yrnel  Mexay ~XopaamMu M CeKyUMMH. BrnucaHHble W ONMCaHHbIE
YEeTBIPEXYTOIBHUKU. B3anmHoe pacnonoxeHue AByX OKpykHocteil. Kacanue
okpyxHocTei. O01ue KacaTeabHbIe K IByM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, xocuHyc, TaHreic yramoB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAeCTBO. DOpMyIIBI IPUBEICHMUS.

Pemiennie TpeyronbHUKOB. TeopemMa KOCHHYCOB M TEOpeMa CHHYCOB.
Pemienre mnpakTHYECKHMX 3aJad4 C HCIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[Ipeo6pazoBanue nmoaobus. [lono6ue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 MNpPOU3BEIECHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJpaTe KacaTeIbHOM.

Bexktop, nmnuHa  (MOAynb) — BEKTOpa,  COHAIPaBICHHBIE  BEKTOPHI,
OPOTHUBOMOJIOKHO  HAMNpPAaBIEHHBIE  BEKTOPbI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJ BeKTopaMu. Pa3nokeHue BeKTopa MO ABYM
HEKOJUIMHEAapHbIM BekTopaM. Koopaunatel BekTopa. CKalsIpHOE NPOU3BENCHUE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHHS JJIMH U YTJIOB.

JlekapTOBbI KOOPAMHATHI Ha IJIOCKOCTU. Y paBHEHUS MPSIMON U OKPY>KHOCTH
B KOOpAMHATaX, MEPECEUCHUE OKPYKHOCTEN U MpsAMbIX. MeToa KOOpAUHAT U €ro
IPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTrOJbHHUKHM. JlnnMHa oOKpykHOCTH. ['panycHas u
paguaHHas Mepa yrijia, BBIYMCJIEHUE UIMH AYyr OKpyxkHocted. [lmomans kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHUST TUIOCKOCTH W BHYTPEHHHE CUMMETpuu (uryp (3jeMeHTapHbIe
npeacrasienus). [lapamnensHeiit neperoc. IToBopoT.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMDBI
YYEBHOI'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pe3yabTaThl OCBOCHMS NPOrpaMmbl y4eOHOro Kypca
«["eomeTpus» XapaKTepu3yrTCs:

1) naTpuoTHYeCKOe BOCTIMTAHME:

NpOSIBIIGHWEM HHTEpeca K TMPOIUIOMY U  HACTOSAIIEMY POCCHHMCKOM
MaTEMaTUKHU, IIEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTH)KEHHSIM  POCCHUHCKHUX
MaTEMaTUKOB M POCCHUICKON MaTeMaTHYEeCKOW IIKOJbI, K HCIOJIb30BAHHIO 3THUX
JOCTHXKEHUHN B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0s3aHHOCTEH Ipak/laHWHA U peau3alii ero
npaB, TMpEACTaBICHUEM O MAaTeMAaTHMYECKUX OCHOBaxX (PYHKIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKACHUIO 3TUYECKUX MPOOIIeM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN HAyKH, OCO3HAHUEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX PUHITUIIOB B ICSITEIIbHOCTH YUEHOTO;

3) Tpy10BO€ BOCTIUTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE YydYacTHE€ B PEIIEHWU TMPAKTHUYECKUX 3a/ad
MaTEMaTUYECKON HampaBleHHOCTH, OCO3HAHHWEM BaXKHOCTH MAaTeMaTHYeCKOTO
o0Opa3oBaHUs Ha TMPOTSHKEHUHM BCEHM JKM3HU I yCHEImHOW mpodeccruoHambHON
NESTEIBbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHM, OCO3HaHHBIM BBIOOPOM U
NOCTPOCHUEM UHANBUIYATbHON TPACKTOPUU 00OPA30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMUYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTE;

4) acTeTHYECKOE BOCTIUTAHHE:

CIIOCOOHOCThIO K 3MOLMOHATBHOMY U  3CTETUYECKOMY  BOCIPHUSATHIO
MaTEMaTUYECKUX OOBEKTOB, 3a/iau, PEIICHHM, pacCyXICHWUH, YMEHHUIO BUACTh
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOTI' O O3HAHMSA:

OpUEHTalMe B JEATETbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HbBIX
npe/icTaBleHn 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHSI YETIOBEKA, MPUPOBI U
oOmIecTBa, MOHMMAaHUEM MaTEeMaTUYeCKOW HayKH Kak cdepbl 4YeIoBeHYeCKOi
JEeSTEIBHOCTH, ITANOB €€ Pa3BUTUS U 3HAYMMOCTH JJIsl Pa3BUTUS LIMBUIM3AIIUY,
OBJIaJICHUEM SI3bIKOM MaTE€MaTUKH M MAaTEMaTUYECKON KYJIbTYpOH Kak CpeJICTBOM
NO3HAHUSI MHpA, OBJAJEHUEM TMPOCTEUIIMMU HABBIKAMH HCCIIEOBATEIHCKOMN
NS TEebHOCTH;



6) ¢uzuyeckoe BocnUTaHHMe, (GOPMHPOBAHHE KYJILTYPbl 310POBbsSl U
IMOIMOHATBLHOIO 0JIArONMOJTy HS:

TOTOBHOCTBIO TPUMEHITh MaTEMaTHYECKHE 3HAHWS B HHTEpecax CBOETro
3I0POBBS,  BEICHHUS  3JI0POBOTO  00pa3za  JKU3HU  (3I0POBOE  MHUTaHUE,
cOaaHCUPOBAHHBIM PEXUM 3aHATHH © OTIbIXa, peryispHas ¢dusnyeckas
aKTUBHOCTB), C(HOPMHUPOBAHHOCTBHIO HaBbIKa peduieKCuH, TPHU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOT'O K€ MpaBa APYroro 4eJIOBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpUCHTAIMEN Ha NMPUMEHEHUE MaTeMaTHYECKUX 3HAHUU IS pPeIIeHUs 3a7ad
B 00JIACTH COXPaHHOCTH OKPYKAIOMIeW Cpenpl, IJIaHUPOBAHUS TOCTYIKOB U
OIICHKM HMX BO3MOXKHBIX IOCIEICTBHN ISl OKpYXKAIOIIEH Cpeabl, OCO3HAHHEM
1I00aJBLHOTO XapaKTepa IKOJOTHUYECKUX MPOOJIeM U IyTeH UX pelieHus,;

8) apanTanmusi K M3MEHSIIONIUMCSH YCJOBHUSIM COIMAJIBLHOI ¥ NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBHUSM B YCJIOBHSX HEOIPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHIECKYIO JIeATeIbHOCTh, B TOM YHCIIC
YMEHHUE YUYUThCS y JPYTUX JIIOJICH, MPUOOpPETaTh B COBMECTHOH JEATEIbHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHITUN U3 OTBITA JPYTHUX;

HEOOXOAUMOCThIO B (OPMHUPOBAHWM HOBBIX 3HAHHWK, B TOM YHCIIE
dbopMyIUpoOBaTh UJEH, IIOHITHS, TUIIOTE3bl 00 0OBEKTAX U SBICHUSAX, B TOM YHCTIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAe(PUIIUTBI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYK  CHUTYyaIlldl0, BOCIPHUHUMATH
CTPECCOBYIO CHTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHPOBATH
NpUHUMAaeMble peIleHnus U JeHCTBHS, (OpPMYJIUPOBATH U OICHUBATh PUCKU U
oCJIeICTBUS, (POPMUPOBATH OIIBIT.

METANPEIAMETHBIE PE3YJIBTATbBI
Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eficTBUS

Ba3oBble JJoruuyeckue JelicTBUA:

e BBUBJISTH M XapaKTEPHU30BaTh CYIIECTBEHHBbIE MPU3HAKKM MAaTEeMaTHUYECKHX
OOBEKTOB, TOHATHH, OTHOIICHUN MEXIY TOHIATUSAMH, (OPMYIUPOBATH
ONpeAeseHUs]  TMOHSITUW, yCTAHABIWBATH  CYIIECTBEHHBIH  MNPU3HAK
KJacCcu(pUKaIlMi, OCHOBAHUS JUIsi OOOOINEHUS W CpPaBHEHUs, KPUTEPUHU
MPOBOAUMOIO aHAJIN3a;

e BOCHpPHHUMATH, (OpMyIUpPOBaTH U  TNPeoOpPa3OBBIBATH  CYXKICHUS:
yTBEpAUTEIbHBIE W OTpPULIATENIbHBIC, €IWHUYHBIC, YacTHBIE W oO0IIue,
YCJIOBHBIE;



BBISIBIIAIT ~ MaTeMaTHYeCKWEe  3aKOHOMEPHOCTH,  B3aWMOCBS3M |
npoTuBopeunss B (akTaxX, JaHHBIX, HAONIOJEHUSX H YTBEPKICHUSAX,
npeJyIaraTh KPUTEPHUH ISl BBISIBIICHUS 3aKOHOMEPHOCTEH U TIPOTHBOPEUHIA;
JeNlaTh BBIBOJBI C WCIIONH30BAHHEM 3aKOHOB JIOTHKH, IEAYKTHBHBIX |
MHIYKTUBHBIX YMO3aKJIFOUCHUH, YMO3aKIIOUSHHUH 110 aHAJIOTHH;

pa3dupaTh JOKa3aTeIhCTBA MATEMATHUECKUX YTBEPKIACHHUH (TPSIMBIE U OT
MPOTHBHOIO), TPOBOJIUTH CAMOCTOSATEIHHO HECIIOKHBIE OKa3aTelbCTBA
MaTeMaTH4ecKuX (aKTOB, BBICTpAaWBaTh AapryMEHTAIUIO, TPHUBOIUTH
pUMEpHl U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCOO pelleHus ydeOHOW 3ajadyu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHHUs, BHIOMpPATh HaWOoJee MOAXOIANINN C yIETOM
CaMOCTOSITEITLHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBnble uccienoBareabcKue 1eHCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KaK HMCCJIEI0BATENbCKUI MHCTPYMEHT IO3HAHUSA,
dbopMynupoBaTh BOIPOCH, (UKCUPYIOUIME MPOTUBOpEUHe, MpodIemMy,
CaMOCTOSITEJIbHO YCTAaHaBIMBATh KMCKOMOE M JlaHHOE, (POPMUPOBATH
TUMOTE3Y, apTyMEHTUPOBATH CBOIO TIO3UINIO, MHEHHUE;

OPOBOAUTH 10 CAMOCTOSITENIBHO COCTABICHHOMY IUIAHY HECIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHHE 110 YCTAHOBJICHHIO OCOOCHHOCTEN
MaTEMaTUYECKOTO O0BEKTA, 3aBUCUMOCTEN 00OBEKTOB MEXAY COOOI;
CaMOCTOATEIHHO (POpPMYIHpPOBaTh 000OIIEHHS W BBIBOJBI 10 pe3yjbTaTaM
NPOBENEHHOTO HAOJIO/IEHUs, HUCCIIEIOBaHMs, OIIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BRIBOJOB U 0000IIECHMIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoIlecca, a TaKXKe BBIIBUIaTh
IPEIIOJIOKEHUS O €70 Pa3BUTUU B HOBBIX YCIOBHUSAX.

Pa6oTa ¢ undpopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTH HMH(OpPMAIIMH, JTaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHHUS 3a1a4H;

BBIOMpATh, aHAJIU3UPOBATh, CHUCTEMATU3MPOBATh W HHTEPIPETHPOBATH
MHGOPMAIIMIO PA3IMYHBIX BUIOB U (POPM IIpEICTaBICHUS;

BbIOMpaTh (GopMy TMpeACTaBICHUS WHPOpPMAUM UM WUTFOCTPHPOBATH
perraeMble 3aJayd  CXeMaMH, JWarpaMMaMHd, HWHOH TrpaduKod | UX
KOMOMHAIIASIMU,

OIICHMBAaTh HAASKHOCTh HH(OpPMAIMK IO KPUTEPHUAM, IPEII0KCHHBIM
YUHTEIEM WM CPOPMYITHPOBAHHBIM CaMOCTOSTEIBHO.

KommyHuKaTHBHBIE YHMBepPcaibHbIe YUyeOHble 1eiCTBUA:

BOCIIPUHUMATL H (1)OpMy.HI/IpOBaTI> CYKACHUA B COOTBETCTBUU C YCIOBUAMHU
" ICJIsIMH O6III€HI/I}I, SICHO, TOYHO, T'PAMOTHO BbIpakKaTb CBOIO TOYKY 3PCHUA



B YCTHBIX M NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHMS MO XOJYy pelIeHUs
3aJ1auyu, KOMMEHTUPOBATH MOJTYyUYEHHBIN pe3ybTaT;

B XOJ€ OOCYKJI€HHUs 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKJIaeMOM TEMBbI,
npoOJIeMbl, pelIaeMoi 3a7a4u, BbICKA3bIBaTh M/IEH, HAIICJICHHbIE HA MOUCK
pEIIeHHs, COIMOCTABIATh CBOM CYXACHUS C CYXKICHUSAMH JIPYyTUX
YYaCTHUKOB JHAJIOTa, OOHApYXHBATh PAa3jM4M€ U CXOJICTBO MO3ULIUN, B
KOppeKTHOU (hopme GOopMyITHpOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS;
NOPENICTABISATh  PE3yJIbTAThI pelIeHHs 3aJlayi, IKCIIEPUMEHTA,
UCCJIeIOBAaHUs, MPOEKTA, CAMOCTOSITEILHO BIOMpATh OopMaT BHICTYIUICHUS
¢ y4€TOM 3ajia4 NMPEe3eHTAIMU U OCOOCHHOCTEN ayIMTOPUH;

NOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHAHONW M WHIUBUyaIbHOU
paboThI MpHU pelIeHnH Y4eOHbIX MaTeMaTHUYEeCKUX 3a/1a4;

NPUHUMATH 1I€JIb COBMECTHOM JI€ITeNbHOCTH, TUIAHUPOBATH OPraHU3AIUIO
COBMECTHOW paloThl, pachnpeAensaTb BUIbI paboOT, OTOBApUBATHCA,
o0CyXJlaTh MPOIECC U pe3yibTaT paboThl, 0000IIATh MHEHHS] HECKOJIbKHUX
JIIOeH;

y4acTBOBaTh B TPYNMOBBIX (opMax paboTel (0OCYXIEeHHS, O0OMEH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YacCTh pabOThI
U KOOPJIMHUPOBATh CBOW JEHUCTBUS C JPYTUMHU YICHAMH KOMAaHJIbI,
OLICHMBATh KAauyeCTBO CBOEr0 BKJIaJa B OOIIMIA MPOAYKT IO KPUTEPHUSIM,
c(hOpMYITHPOBAHHBIM YYaCTHUKAMU B3aHUMOICHCTBHUS.

PerynsiTuBHbIe YHMBepcaJbHble YueOHbIe JeiCTBUSA

Camoopranusanus:

CaMOCTOSATETILHO COCTABJIATH IJIaH, aIrOPUTM pEIIeHUs 3a7adyul (WM €ro
4acTh), BBIOMPATh CHOCOO pelieHHs ¢ YYETOM HMEIOIIMXCS PECYpCoB U
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHpPOBAaTb M KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ y4ETOM HOBOI MH(POPMAIIHH.

CﬂMOKOHTpOJII), AMOIHMOHAJIbHBIN NHTENJIEKT:

BJIAJIETh CIIOCOOaAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpoliecca U pe3yJibTaTa
pelIeHHs] MaTeMaTHYeCKOM 3a1a4u;

NpEBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH IPU PEIICHUU 3a/1a4H,
BHOCUTh KOPPEKTUBBI B JICSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOATENBCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTENH;

OLICHMBATh COOTBETCTBUE PE3YNIbTaTa JIEATEIbHOCTH IMOCTABICHHOM 1IeJIU U
YCIIOBUSM, OOBSICHATHh MPUYUHBI JOCTHKCHHS WIM HEIOCTHXKCHUS IElH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

INPEJMETHBIE PE3YJIbTATBI



K xoHmy oOyuenus B 7 kJjacce OOyJarOIMICS TOIYyYUT CICAYIOIIHE
IPEAMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh UW3y4YeHHBIE TeOMETpUYECKHE (QUTYpBI, ONpPENeNsiTh HUX
B3aMMHOE PACIOJOKEHHUE, H300pakaThb T'e€OMETpUYecKue (QUTYpHI, BBITOJIHATH
YEpTEeKH M0 YCIOBHIO 3anaud. M3MepsiTh JNUHEWHBIE W YIJIOBBIE BEJIMYMHBIL.
Pemrats 3aaun Ha BEIYMCIIEHUE JJIMH OTPE3KOB M BEJIMYUH YTJIOB.

Henate TpyOyro OIIEHKY JMHEWHBIX U YIJIOBBIX BEJIWYMH TPEIMETOB B
peaNbHON JKM3HU, pPa3MEpOB MPUPOAHBIX OO0BEKTOB. Paznmuuarh pasmepbl 3THX
O0OBEKTOB MO MOPSAKY BETUUYUHBI.

CTpouTh 4epTek U K FT€OMETPUUECKUM 3a/1a4aM.

[lonp30BaThCs NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCHOJIb30BATh
NPU3HAKU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB MIPH PELICHUH 3a]1ay.

[IpoBOAUTE JOTUYECKUE PACCYKICHUS C HCIOJIB30BAHUEM I€OMETPUUYECKUX
TEOPEM.

[lonb30BaThCs MpPU3HAKAMHM PAaBEHCTBA IMPSMOYTOJIBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM  MEAHWaHbl, MPOBEAEHHOW K THUIOTEHY3€  MPSIMOYTOJIbHOTO
TPEYTOJIbHUKA, B PEIIEHUN F€OMETPUUECKHUX 3a7ay.

Onpenenste NapaJIeIbHOCTD NMPSMBIX C IOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT
¢ HUMU cekymas. OnpenensaTe napajjieIbHOCTh MPSIMBIX C MOMOIIBIO PaBEHCTBA
PaCCTOSHUM OT TOYEK OJHOM MPSIMOU 10 TOYEK APYTOU MPSMOM.

Pemrats 3a7aun Ha KileTyaTol Oymare.

[IpoBOAUTH BBIUMCICHUS M HAXOIUTh YHCJIOBbIE M OYKBEHHBIE 3HAUYCHMS
VIJIOB B TEOMETPUYECKUX 3aJadyax C UCIOJb30BAHUEM CYMMBI  YTJIOB
TPEYroJIbHUKOB ¥ MHOTOYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
NEPECEYEHNN JABYX IMapajulesIbHBIX NPSMBIX CeKylieil. Pemare npakTtuueckue
3a/1a4M Ha HAXOXJEHUE YIJIOB.

Brnanerp NOHATHEM TEOMETPHUYECKOTO MECTa TOYEK. YMETh OIPEIEIsATh
OMCCEeKTPHCY yIJla U CepeUHHBIN MEPICHIUKYJIISP K OTPE3KY KaKk reOMETPpUUECKHe
MeCTa TOYEK.

@opMyIUpOBaTh OMNPENEIEHUS OKPYXHOCTH M Kpyra, XOpAbl U THAMETpPA
OKPY’KHOCTH, TI0JIb30BaThCSl X CBOMCTBAMU. ¥ METh IIPUMEHSTH 3TH CBOMCTBA MPHU
peneHny 3aaad.

Brnanerp MOHATHEM ONMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh
HaxoAuTh €€ ueHTp. [lonmb3oBaThcsi (pakTaMu O TOM, YTO OMCCEKTPUCHI YTIIOB
TPEYTOJIbHUKA MEPECEKAIOTCA B OJHOM TOYKE, U O TOM, 4YTO CEpPEIUHHBIEC
NEPHEHIUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCSA B OJTHOM TOUKE.

Braners NoHSATHEM KacaTeIbHOM K OKPY’KHOCTH, MOJB30BATHCS TEOPEMOU O
NEPIEHIUKYISIPHOCTU KacaTeIbHON U pajnyca, NPOBEIEHHOTO K TOYKE KaCaHHUS.



[lonb30BaThCS MPOCTEUIIUMHU T€OMETPUUYECKUMU HEPABEHCTBAMH, TTIOHUMATh
UX MPAKTUYECKUM CMBICI.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHSI C TTOMOIIBIO IIUPKYJIIS U
JIMHENKU.

K xoniy oOyuenus B 8 kuacce oOydaromuiicss MOJNYYHUT CIIETYIOIINE
NPEIMETHBIE PEe3yIbTaThI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJIBHUKOB, WX DJIEMEHTHI,
MOJIb30BAaThCSl UX CBOMCTBAMM MPHU PEIICHUH T€OMETPUUECKHUX 3a/1a4.

[IpuMeHsATh CBOICTBA TOUYKM IEpPECEUYEHHUs MeAHaH TPEeyrojibHUKa (LIEHTpa
Macc) B pEIlIEHUH 3a/1ay.

BrnageTrs nmoHsiTueM cpeqHed JTUHUU TPEYTOJNIbHUKA U TpParelnuu, MPUMEHSTh
X CBOMCTBa MpH pEUICHUU TeoMeTpudeckux 3aaad. [lomp3oBarbes Teopemoii
dasnieca ¥ TeOpeMO 0 MPOMOPLHOHATIBLHBIX OTPE3KaX, MPUMEHSITh UX JIJISl PEIICHUS
NPAKTUYECKUX 3a/ad.

[IpuMeHsTh NPU3HAKK MOJ00US TPEYTOJIbHUKOB B PEIICHUH T€OMETPUUYECKUX
3azay.

[lonb3oBaTecst Teopemoit [ludaropa nnsg pemieHUs TEOMETPUUYECKUX U
npakTHYeckux 3aaad. CTpouTh MaTeMaTHYEeCKyI0 MOJelb B IPAKTUYECKUX
3a/layax, CaMOCTOSITENIbHO JeJIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIINE JITTUHBI.

Bnagets mOHATHSMU CHUHYyCa, KOCHHYCa M TaHI€HCa OCTpPOro yria
PSIMOYTOJILHOTO TpeyroyibHUKa. [107630BaThCsl STUMU MOHITUSIMU JJIST pEIICHUS
NPAKTUYECKUX 3a/ad.

Boruncnars (pa3nuuHbIMU CTIOCO0aMH) TUIOMIAAL TPEYToJIbHUKA U TUIOLIAAH
MHOTOYTOJIbHBIX ~ (puryp (mosib3ysichb, TJ€ HEOOXOAUMO, KaJIbKYyJISITOPOM).
[IpuMeHsTh IONTyYeHHBIE YMEHUS B MIPAKTUUECKHUX 3a/1ayax.

BnageTs MNOHSATHSMU BIHUCAHHOTO W IEHTPAJIBHOTO Vrila, HCIOJIb30BaTh
TEOPEMBI O BIMCAHHBIX yIiaX, yriiaxX MeXAy XOpJaMu (CEKYIIMMH) U YIIIe MEXIY
KacaTeJIbHOM U XOpI0i MpU PEIICHUH T€OMETPUUECKHX 3a/1a4.

BnageTs moHsATHEM ONMMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSITH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA TIPU PEIICHUU 3a]1a4.

[IpuMeHsTh TOJIy4eHHBIC 3HAHHUS Ha MPAKTHKE — CTPOUTH MaTeMaTHUYECKHE
MOJIENU TSl 3a]1a4 PEeaIbHOM KU3HHU M TPOBOJUTH COOTBETCTBYIOIIUE BHIYHCIICHUS
C TpPUMEHEHUEM TMOA00US U TPUTOHOMETPHUH (TOJB3YACh, TJE HEOOXOIUMO,
KaJIbKYJISITOPOM ).

K xoniy oOyuenus B 9 kuacce oOydaromuiicss MONYYHUT CIIETYIOIINE
NpeIMETHBIE PEe3yIbTaThI:

3HaTh TPUTOHOMETpUYECKHE (GYHKIMH OCTPBIX YIJOB, HAXOOUTh C UX
MOMOIIBI0 PAa3IUYHbIE AJIEMEHTHl MPSMOYTOJIBHOTO TPEYroJIbHUKA («pEIIeHHE



IPSIMOYTOJILHBIX TPEYTOJIBHUKOBY). HaXoMUTh (C MOMOIIBI0 KabKYIISATOPA) JJIAHEI
Y YTJIBI TSI HETAOJIMIHBIX 3HAUYCHUH.

[Tons3oBaTbest popMmynamMu MPUBEACHHUS W OCHOBHBIM TPHUTOHOMETPHUECKUM
TOKIECTBOM JIJII HAXOXIEHUS COOTHOIICHHH MEXAY TPUTOHOMETPHUSCKHUMHU
BEJIMYNHAMM.

Hcnons30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB IS HAXOXKJICHUST Pa3TUIHBIX
DJIIEMEHTOB TPEYroJibHUKA («pEIICHHe TPEYrOJIbHUKOBY), TMPUMEHATh WX IpH
pEIIeHNU TeOMETPUIECKIX 3a]1aH.

Bnagerp moHsTHAMH — TIpeoOpa3oBaHHS — MOAOOHUS, COOTBETCTBEHHBIX
AJIEMEHTOB MOAO00HBIX Guryp. [lob30BaThCsi CBOWCTBAMU TIO00MS TPOU3BOIBHBIX
buryp, yMeTh BBIYHCIATH [UIMHBI W HAXOIWUTh YIIBI y TOJOOHBIX (uryp.
[IpuMeHATh CBOWCTBAa TMOMOOHMS B TPAKTHUECKUX 3a7adax. YMETb INPUBOJIUTH
pUMepbI TOJOOHBIX (GUTYP B OKPYKAIOIIEM MUDE.

[Tonp30BaThCs TEOpEMaMH O MTPOU3BEICHUN OTPE3KOB XOPII, O MPOU3BEICHUN
OTPE3KOB CEKYIINX, O KBaJapaTe KacaTeIbHOM.

[Tonb30BaThCsT BEKTOpPaMH, MOHUMATh MX T'€OMETPHUSCKHA W (DU3MUSCKHIA
CMBICJI, TPUMEHSATh WX B PEIICHHH TEOMETPHUECKUX M (PU3NICCKUX 3ajaad.
[TpuMeHSTh CKaIsIpHOE IPOU3BEICHUE BEKTOPOB JIJIsl HAX0XKIEHUS JJIMH U YTJIOB.

[Tonk30BaThCss METOAOM KOOPAMHAT Ha IUIOCKOCTH, TNPUMEHSITH €ro B
pEIIeHNN TEOMETPUICCKIX U TIPAKTHUECKUX 3a1a4.

Bnaners MOHATHSMU TPaBUILHOTO MHOTOYTOJBHHUKA, IJIMHBI OKPYKHOCTH,
JUTMHBI TYTH OKPY>KHOCTH W pPaJMaHHON MEphl yria, yMeTh BBIYUCIATH TUIOMIATh
Kpyra u ero 4acteid. [I[puMeHsTh moJydeHHbIC YMEHHSI B MPAKTUICCKUX 3a/1a4ax.

Haxomuth ocu (WiIu HEHTPHI) CUMMETpHH (UTYp, TPUMEHSATH JBHKCHUS
TUTOCKOCTH B MTPOCTEHIIINX CITydasiX.

[IpuMeHATh TIONTydeHHBbIC 3HAHHUS Ha MPAKTHKE — CTPOUTH MaTEeMaTHUECKUE
MOJIEIH JIJIS 33]1a9 PEaIbHOM KU3HU U MTPOBOAUTH COOTBETCTBYIONINE BBIUMCIICHHS
C TpPUMEHEHHEM IOAO00US M TPUTOHOMETPHUYECKUX (QYHKIHHA (MOIB3YSICh, TIE
HEO0OXOIUMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

Kosmn4yecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBanue pa3iesioB U TeM undposBbie
Ne i/ P Konrpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
[IpocTeitmue reomeTpuueckue GUrypsl u
1 I/If cBoiicTBa. M3me elime FGOMS")I‘ I/I}‘,-II;CKI/IX 14 bubmmorexa OK
' p p https://m.edsoo.ru/7f415¢e2e
BEJIMYUH
bubmuoreka [JOK
2 T 22 1
PEYTOTLHIKH https://m.edsoo.ru/7f415¢e2e
3 [TapannenbHble npsiMble, CyMMa YTJI0B 14 | bu6mmoreka [IOK
TPEYrOJIbHUKA https://m.edsoo.ru/7f415¢e2e
4 OxpyxHOCTb U KpyrT. I 'eomeTpruueckue 14 | bu6mmoreka [JOK
IOCTPOEHUS https://m.edsoo.ru/7f415¢e2e
bubmuorexa [JOK
n i 4 I
> OBTOpeHHE, 0600IeHHE 3HANMIi https://m.edsoo.ru/7f415¢e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 0




8 KUIACC

KosmnyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpoububie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
& 12 1
! HerbipexyromeHHK https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 I Of[O HOHAJIBHBIX 0Tp €3Kax, MoJ00HbIE 15 1 bubmmorexa OK
poTiopht P > 1HOA https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
[Inomans. Haxoxnenue miomanen
3 Tpe HIOJ?I)HI/IKOB u f\[/IHOFO onHIinllx ¢bur 14 1 bubmmorexa OK
peyr yr b https://m.edsoo.ru/7f417e18
[Tnommaay mogoOHBIX Guryp
4 Teopema [Iudaropa u Hauana 10 | bu6mmoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYrubl B OKpYKHOCTU. BriicanHsbie u
OTMCAHHBIE YETBIPEXYTOJIbHUKH. bu6mmoreka [JOK
5 13 1
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
. bubmmoreka [JOK
6 lostopenne, 0dodmenne 3Hanui 4 ! https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6 0




9 KUIIACC

KosmnyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpoububie | IIpakTuyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 Tpuronometpus. Teopembl KOCUHYCOB U 16 | bu6mmoreka [JOK
CHUHYCOB. PenieHre TpeyroJbHIKOB https://m.edsoo.ru/7f41al2c
) [TpeobpazoBanue mogoous. Merpuueckue 10 1 bu6mmoreka [JOK
COOTHOILLIEHUs B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubmuoreka [JOK
3 Bexrope! 12 ! https://m.edsoo.ru/7f41al2c
4 COCTI 9 1 bubmuoreka [JOK
JleiapTOBEI KOOPAHHATSI Ha [A0CKOCT https://m.edsoo.ru/7f41al2c¢
. IIpaBuiIbHBIE MHOTOYTOJIBHUKH. [[rHa . Bu6morexa LIOK
OKPYRHOCTH H Hﬂomaﬂf Kpyra. https://m.edsoo.ru/7f41al2c¢
Beruncnenue miomanei
6 6 bubmuoreka [JOK
Jlpusicerus miockocTh https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 0600IIeHNE, CUCTEMAaTHU3AIUS . ) bubmmoreka [JOK
3HAHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 6 0







IHOYPOYHOE IINTIAHUPOBAHHUE

7 KIIACC
KosmmmuecTBo yacos DJIEeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Kontpoabusbie | IlpakTuueckue
n/n Bcero u3y4eHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [Ipocreiinme reoMeTpruueckue | bu6mmoreka [JOK
00BEKTHI https://m.edsoo.ru/8866b724
bu6mmorexa [LIOK
2 MHOroyrojasHuUK, JIoMaHas 1 1
https://m.edsoo.ru/8866cbba
bubmuoreka [JOK
3 CMexHbIe U BEPTUKAJIbHBIE YTJIbI 1
https://m.edso0.ru/8866c5¢0
bubmuoreka [JOK
4 CMexHbIe U BEPTUKAJIbHBIE YTJIbI 1
https://m.edsoo.ru/8866c7be
5 CMexHbIe U BEPTUKAJIbHBIE YTJIbI 1
6 CMexHbIe U BEPTUKAJIbHBIE YTJIbI 1
7 CMexHbIe U BEPTUKAJIbHBIE YTJIbI 1
8 CMexHbIe U BEPTUKAJIbHBIE YTJIbI 1
N3mepenne TMHENHBIX U YTITIOBBIX
9 BEJIMYMH, BBIUNCIEHUE OTPE3KOB U 1
YIJI0B
N3mepenne TMHENHBIX U YTTIOBBIX
bubmuoreka [JOK
10 BEJIMYMH, BEIYUCIICHUE OTPE3KOB U 1
https://m.edsoo.ru/8866c3ea
YIJI0B
N3mepenne TMHENHBIX U YTTIOBBIX
11 BEJINYMH, BEIYUCIICHUE OTPE3KOB U 1

yIJI0B




N3mepenue TMHENHBIX U YIIIOBBIX

12 BEJIMYMH, BBIUNCIEHUE OTPE3KOB U
YIJI0B
[TepumeTtp u momans Guryp,
13 COCTaBJICHHBIX U3
MPSIMOYT OJIbHUKOB
[TepumeTp u momans Gpuryp,
14 COCTaBJICHHBIX U3
MPSIMOYT OJIbHUKOB
[ToHsTHE O PAaBHBIX TPEYTOJIBHUKAX
15 u HepBHqHIj)e HpGI[CTI;B?]Il;HI/ISI 0 bubmmorexa OK
https://m.edsoo.ru/8866ce80
paBHBIX (hUTypax
16 Tpu npusHaka paBeHCTBa bu6mmoreka [JOK
TPEYroJIbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npusHaka paBeHCTBa bu6mmoreka [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866d34e
18 Tpu npusHaka paBeHCTBa bu6mmoreka [JOK
TPEYroJIbHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB
20 Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB
21 Tpu npusHaka paBeHCTBa bu6mmoreka [JOK
TPEYroJIbHUKOB https://m.edsoo.ru/8866e88e
2 IIpu3Haku paBeHCTBA
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
” IIpu3Haku paBeHCTBA

IIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB




CBOJICTBO MEIUAHBI

24 MIPSIMOYT'OJIBHOTO TPEYroJIbHUKA, bubmmorexa OK
n N https://m.edsoo.ru/8866e9ec
MIPOBEAEHHON K THIIOTEHY3€
CBOMCTBO MeTMaHBbI
25 MPSIMOYTOJIBHOTO TPEYT OJIbHUKA,
MIPOBEAEHHON K TUIIOTEHY3¢€
%6 PaBHOOeipeHHbIE U bu6mmoreka [JOK
PaBHOCTOPOHHUE TPEYTOJIbHUKHU https://m.edsoo.ru/8866d6fa
7 [Ipu3Haku u cBoiicTBa bu6mmoreka [JOK
PaBHOOEIPEHHOTO TPEYroJIbHUKA https://m.edso0o.ru/8866d880
)3 IIpu3Haku u cBoiicTBa bu6mmoreka [JOK
PaBHOOEIPEHHOTO TPEYroJIbHUKA https://m.edso0o.ru/8866d880
29 [Ipu3Haku u cBoiicTBa bubmmoreka [JOK
PaBHOOEIPEHHOTO TPEYroJIbHUKA https://m.edsoo.ru/8866e26¢
30 HepasenctBa B reomeTpun
31 HepasenctBa B reometpun bubmmorexa OK
https://m.edsoo.ru/8866e3a2
32 HepasenctBa B reometpun
33 HepasenctBa B reomeTpun
34 [IpssMOYTOBHBIN TPEYTONBHUK C bu6mmoreka [JOK
yriioM B 30° https://m.edso0.ru/8866eb22
35 IIpsAMOYTOIBHBIN TPEYTOJIBHUK C
yriaom B 30°
36 KonTtposneHas paboTa 1o teme bu6mmoreka [JOK
"TpeyroabHuku" https://m.edsoo.ru/8866ecbc
37 [TapannenbHble psIMbIE, UX bu6mmoreka [JOK
CBOICTBa https://m.edsoo.ru/8866ef64
38 [TaTeiit moctynar EBkinaa




39

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OIHOCTOPOHHUC YTIJIBI,
00pa3oBaHHbBIE NIPU EPECEUECHUH
MapaJuIeIbHBIX NPSMBIX CEKYILEH

bubmuoreka [JOK
https://m.eds00.ru/88661086

40

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OIHOCTOPOHHUC YIJIBI,
00pa3oBaHHbBIE NIPU EPECEUECHUH
MapaJuIeIbHBIX NPSMBIX CEKYILEH

41

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OIHOCTOPOHHUC YIJIBI,
00pa3oBaHHbIE NIPU EPECEUECHUH
MapaJuIeIbHBIX NPSMBIX CEKYILEH

42

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OIHOCTOPOHHUC YTIJIBI,
00pa3oBaHHbBIE NIPU EPECEUECHUH
MapaJuIeIbHBIX NPSMBIX CEKYILEH

43

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OIHOCTOPOHHUC YTIJIBI,
00pa3oBaHHbIE NIPU EPECEUECHUH
MapaJuIeIbHBIX NPSMBIX CEKYILEH

bubmuoreka [JOK
https://m.eds00.ru/886613b0

44

[Ipu3Hak napajuieIbHOCTH MPSMBIX

Yepe3 paBEHCTBO PACCTOSHUN OT
TOYEK OJHOU MPSIMOM 0 BTOPOU
IpsAMOM




[Tpu3Hak napamiebHOCTH TPSMBIX
Yepe3 paBEHCTBO PACCTOSIHUN OT

4 TOYEK OJHOU MPSIMOM O BTOPOU
psSIMOM
46 CymMma yriioB TpeyrojabHHKa bubmmorexa OK
https://m.edso00.ru/88661630
47 CymMma yriioB TpeyrojabHHKa bubmmorexa OK
https://m.edsoo.ru/8866{8ba
48 Buemnue yriisl TpeyroJbHUKa bubmmorexa OK
https://m.edsoo.ru/8866faSe
49 BuemHue yriisl TpeyroJbHUKa
KonTtposneHas paboTa o teme
50 "Hap:JIJIeJILHI)II)e IpsiMbIE, CyMMa buomorexa LIOK
" https://m.edsoo.ru/8866febe
YTJIOB TPEYroJIbHUKA
51 OKpY:KHOCTb, XOPJIbI ¥ TUAMETP, UX bubmmoreka [JOK
CBOICTBa https://m.eds00.ru/88670800
bu6mmoreka [JOK
52 KacatenbHast K OKpy:KHOCTH https://m.edsocl)_.lru/ 88670e9a
53 OKpYXHOCTh, BIUCAHHAS B YTOJI
54 OKpyXHOCTb, BIUCAHHAs B yroJl
55 [Tonstue o 'MT, npumeHeHue B bu6mmoreka [JOK
3aJ1a4ax https://m.edsoo.1u/8867013¢
56 [Tonstue o 'MT, npumeHeHue B bu6mmoreka [JOK
3aJ1a4ax https://m.edso0o.ru/88670508
buccekrpuca u cepeTMHHBIN
57 MEPIEHIUKYIISIP KaK
reOMETPUUECKHE MECTa TOUEK
58 OKpyXHOCTb, OMMCAHHASI OKOJIO bubmmoreka [JOK




TpeyroJibHUuKa https://m.edsoo0.ru/88670a62
59 OKpyXHOCTb, OIICAHHASI OKOJIO |
TpEeyrojabHUKa
60 OKpyXHOCTh, BIUCAHHAS B 1 bubmmoreka [JOK
TPEYrOJIILHUK https://m.edsoo.1u/8867103e
61 OKpyXHOCTh, BIUCAHHAS B 1
TPEYroJIbHUK
2 [Ipocreiimme 3a1aun Ha | bu6mmoreka [JOK
IIOCTPOEHUE https://m.eds00.ru/88671188
63 IIpocreiimue 3a1aun Ha | bu6mmoreka [JOK
IIOCTPOEHUE https://m.edso00.ru/886712d2
KonTtposnpsHas paboTa 1o teme
64 "OKpYy>KHOCTb U K 1 bubmorexa [IOK
Py pyr- | https://m.eds00.ru/88671462
['eomeTpuueckue NoCTpoeHUs
[ToBTOpEeHUe 1 0000IICHNE 3HAHUT
65 OCHOBHBIX TTOHATHI U METOJ0B 1 bubmorexa HOK
s https://m.edsoo.ru/886715b6
Kypca 7 Kkiacca
bubmuoreka [JOK
66 4 0 1
TOTOBAN KORTPOILHas paboTa https://m.edsoo.ru/886716ec
[ToBTOpEeHUe 1 0000IICHNE 3HAHUT
67 OCHOBHLIX HOHITHH U METOJIOB 1
Kypca 7 Kkiacca
[ToBTOpEeHUe 1 0000IICHNE 3HAHUT
68 OCHOBHBIX TIOHSITUN U METOJIOB 1 bubmorexa HOK
s https://m.edsoo.1u/886719bc
Kypca 7 Kkiacca
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




8 KUIACC

KosmmmuecTBo yacos DJIEeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Kontposabusbie | IlpakTuueckue A op
n/n Bcero u3y4eHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
1 [Tapannenorpamm, ero Npu3Haku u | bu6mmoreka [JOK
CBOMCTBA https://m.edsoo.ru/88671af2
) [Tapannenorpamm, ero Npu3Haku u 1 bu6mmoreka [JOK
CBOICTBa https://m.edsoo.ru/88671cal
3 [Tapannenorpamm, ero Npu3Haku u | bu6mmoreka [JOK
CBOICTBa https://m.edsoo.ru/88671cal
YacTtHble cilyya napauielorpaMMoB
4 (ipsimo onzt:mlc §M6 KBa, paT) ux 1 buomorexa LIOK
PAMOYT D POMD, KBaZIpat), https://m.edsoo.ru/88671dea
MIPU3HAKU U CBOICTBa
YacTtHble cilyya napajielorpaMMoB
5 (ipsimo onzt:mlc §M6 KBa, paT) ux 1 bubmmorexa OK
PAMOYT D POMD, KBaZIpat), https://m.eds00.ru/88671{20
MIPU3HAKU U CBOICTBa
YacTtHble cilyyau napauielorpaMMoB
6 (ipsimo onzt:mlc §M6 KBa, paT) ux 1 bromorexa LIOK
PAMOYT D POMD, KBaZIpat), https://m.eds00.ru/8867209¢
MIPU3HAKU U CBOICTBa
bubmuoreka [JOK
T 1
7 paretit https://m.edsoo.ru/88672358
g PaBHOOOKas ¥ IPSIMOYT OJTbHAS | bu6mmoreka [JOK
Tpaneuuu https://m.eds00.ru/8867252¢
9 PaBHOOOKas ¥ IPSIMOYT OJTbHAS 1 bu6mmoreka [JOK
Tpaneuuu https://m.eds00.ru/88672858
10 Meto yABOCHHS MEIMAHbI 1 bubmmoreka [JOK




https://m.edsoo0.ru/88672b14

11 LenTpanbHas cuMMeTpust Bubmnorexa LIOK
https://m.edsoo.ru/88672b14

12 KonTtposnpsHas paboTa 1o teme bubmmoreka [JOK
"YeTbIpEXYroJbHUKH" https://m.edsoo0.ru/88672c%a

13 Teopema daneca u Teopema o bu6mmoreka [IOK
MPOMOPLUOHAIBHBIX OTPE3KAX https://m.edsoo.ru/8867337a

14 CpenHsisg TUHUS TPEyroJibHUKa bubmmorera LIOK
https://m.edsoo0.ru/88672e0c

15 CpenHss TUHUS TPEyroJibHUKa bubamorexa [OK
https://m.edsoo0.ru/88672f38

16 Tpamnenus, e€ cpenHss TUHUS bubmorexa [OK
https://m.edso0.ru/88672358

17 Tpanenus, e€ cpeHss JINHAA bubmmorera LIOK
https://m.edsoo0.ru/88673064

18 [IponopunoHanbHbIE OTPE3KU bubmmorera LIOK
https://m.edsoo0.ru/88673794

19 IIponopuroHanbHbIE OTPE3KU bubmmorera LIOK
https://m.edsoo0.ru/88673794

20 Lentp Macc B TpeyroJibHUKE Brubmnorexa LIOK
https://m.edsoo.ru/886738fc

bu6mmoreka [JOK
21 [onobute TpeyrommHmi https:/ m.edsoc])_.lru/ 88673a78

” Tpu npuznaka nogoous bu6mmoreka [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/88673bae

” Tpu npuznaka nogoous bu6mmoreka [JOK
TPEYTrOJIbHUKOB https://m.eds00.ru/88673d52

24 Tpu npuznaka nogoous bu6mmoreka [JOK




TPEYTrOJIbHUKOB

https://m.edso0.ru/8867400¢

Tpu npuznaka nogoous

25
TPEYTrOJIbHUKOB
%6 [TpumeHneHue mMo100us P perIeHUH
MPAKTUYECKUX 3a/1a4
7 KonTtposnpsHas paboTa 1o teme bubmmoreka [JOK
"Tlono6HbIE TPEYTOJILHUKH" https://m.edsoo.ru/8867445a
)3 CaoiicTBa 1uIOMIAICH bubmuoreka [JOK
reOMETPUYECKUX PUTYD https://m.edsoo.ru/886745fe
29 dopmyibl i MI0WAAN bu6mmoreka [JOK
TPEYroJIbHUKA, MTApAILIEIIOTpaMma https://m.edsoo.ru/88674860
30 dopmyisl i MI0WAAN bu6mmoreka [JOK
TPEYroJIbHUKA, MTApAILIENIOTpaMma https://m.edsoo.ru/88674a22
31 dopmyibl Ui MI0WAAN bu6mmoreka [JOK
TPEYroJIbHUKA, MTApAILIEIIOTpaMma https://m.edsoo.ru/88674a22
1 dopmyibl i I0WAAN bu6mmoreka [JOK
TPEYroJIbHUKA, MTApAILIEIIOTpaMmMa https://m.edsoo.ru/88675288
13 dopmyibl i I0WAAN bu6mmoreka [JOK
TPEYroJIbHUKA, MTApAILIEIIOTpaMma https://m.edsoo.1u/8867542¢
34 Breraucnenue miomaaeit CiIoKHBIX bubmuoreka [JOK
buryp https://m.edsoo.ru/88674¢78
35 [Tnomamu uryp Ha KIeT4aToM bu6mmoreka [JOK
Oymare https://m.edsoo.ru/8867473¢
36 [Tnommaay mogoOHBIX Guryp
37 [Tnommaay mogoOHBIX Guryp
18 3ajauu ¢ MPaKTUYECKUM bubmmoreka [JOK

CoJIepKaHHEM

https://m.eds00.ru/88675558




39 3ajauu ¢ MPaKTUYECKUM bubmmoreka [JOK
COJZIep)KaHUEM https://m.edsoo.1u/88675684
40 Pemenne 3a1a4 ¢ moMoIpo METO1a bubmuoreka [JOK
BCIIOMOTATEIBHOM TIJIOIIAAN https://m.edsoo.ru/88674190
A1 KonTtposnpsHas paboTa 1o teme bu6mmoreka [JOK
"ITnomans" https://m.eds00.ru/8867579¢
4 Teopema [Iudaropa u eé bu6mmoreka [JOK
MIPUMEHEHNE https://m.edso0o.ru/88675918
43 Teopema [Tudaropa u eé bubmmoreka [JOK
MIPUMEHEHNE https://m.edso0o.ru/88675918
44 Teopema [Tudaropa u eé bubmmoreka [JOK
[IPUMEHEHHUE https://m.edsoo.ru/88675abc
45 Teopema [Tudaropa u e
MIPUMECHCHHE
46 Teopema [Tudaropa u eé
MIPUMECHCHHE
Omnpenenenrne TPUrOHOMETPHUECKUX
KIIMH OCTPOTrO yria
47 Py P Tyre - bubmuoreka [JOK
HPAMOYTOIRHOTO TPeyrolt ’ https://m.eds00.ru/88675d32
TPUTOHOMETPUYECKHE COOTHOIICHUS
B MIPSIMOYTOJTBHOM TPEYTOJTbHHUKE
43 OCHOBHOE TPUTOHOMETPUUECKOE bubmmoreka [JOK
TOXKIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHO€ TPUTOHOMETPUYECKOE
TOXKJIECTBO
50 OCHOBHO€ TPUTOHOMETPUYECKOE
TOXKJIECTBO
51 KonTtponpsHas paboTa 1o teme bu6mmoreka [JOK




"Teopema [Tudaropa u Hauana

https://m.edsoo.ru/8a1407¢8

TPUTOHOMETPHUU"
5 BrnincanHbIe U IEHTpAJIbHBIE YIIIbI, bu6mmoreka [JOK
YIoJI MEXAY KacaTeIbHOU U XOPI0i https://m.edsoo.ru/8a1415b2
53 BrnincanHble U IEHTpAJIbHBIE YIIIBI, bu6mmoreka [JOK
YTOJI MEXY KacaTelIbHOU U XOpAOH https://m.edsoo.ru/8a141940
54 BrnincanHble U IEHTpAJIbHBIE YIIIbI, bu6mmoreka [JOK
YTOJI MEXIY KacaTelIbHOU U XOpAOH https://m.edsoo.ru/8al141b34
55 YTrubl MeXIy XOpAaMu U CEKYIIUMU
56 VYrubl MeXIy XOpAaMu U CEKYIIUMU
Brnincannble v onMcaHHbIE
57 YEThIPEXYTOJIbHUKH, UX IPU3HAKU U bubmorexa [TOK
. pexyr ’ p https://m.edsoo.ru/8a140f86
CBOICTBa
Brnincannble v onMcaHHbIE
58 YeThIPEXYTOJIbHUKH, UX IPU3HAKU U bubmmorexa HOK
N PexyT ’ P https://m.edsoo.ru/8a1416d4
CBOICTBa
Brnincannble v onMcaHHbIE
59 YeThIPEXYTOJbHUKH, UX IPU3HAKU U bubmmorexa HOK
N PexyT ’ P https://m.edsoo.ru/8a1416d4
CBOICTBa
IIpuMeHeHne CBOMCTB BIIMCAHHBIX U
60 OTMCAHHBIX YETHIPEXYTOJILHUKOB IIPU
pELIEHNH T€OMETPUUECKUX 3a1a4
IIpuMeHeHne CBOMCTB BIIMCAHHBIX U
61 OTMCAHHBIX YETHIPEXYTOJLHUKOB IIPH
pELIEHUH T€OMETPUUECKUX 3a1a4
2 B3aumHoe pacnosnoxeHue 1ByX bubmmoreka [JOK
OKPYKHOCTEH, 00II1e KacaTeIbHbIE https://m.edsoo.ru/8a1410a8
63 Kacanue okpyxHocTeit bubmmoreka [JOK




https://m.edsoo.ru/8al1410a8

KonTponsHas padora o teme "YTIibl

bubmuoreka [JOK
64 B OKpPY)XKHOCTHU. Brincanusie u 1
| https://m.edsoo.ru/8a141c88
OTIMCAHHBIC YETHIPEXYTrOJIbHUKU
[ToBTOpEHNE OCHOBHBIX MOHITHH U
65 METOJIOB KypCOB 7 U 8 KJIaCCOB 1 bubmorexa [TOK
P . ’ https://m.edsoo.ru/8a141ddc
00001IeHNe 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITHI U
bubmuorexa [JOK
66 METOJIOB KypCOB 7 U 8 KJIaCCOB, 1
. https://m.edsoo.ru/8al41efe
00001IeHNe 3HAHUI
67 Hrorosas koHTposbHasA paboTa 1 bubmorexa [TOK
https://m.edsoo.ru/8a142368
[ToBTOpEHNE OCHOBHBIX MOHITHI U
bubmuoreka [JOK
68 METOJIOB KypCOB 7 U 8 KJIaCCOB, 1
. https://m.edsoo.ru/8a1420ac
00001IeHNe 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

KosmmmuecTBo yacos DJIEeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Kontposabubie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 Omnpenenenrne TPUrOHOMETPUUECKUX 1 bu6mmoreka [JOK
¢dbyskmmit yrimos ot 0° go 180° https://m.edsoo.ru/8a1424bc
2 @opMyIIbI IPUBEICHUS 1
3 T | bubmuorexa [JOK
eopema RocHiycon https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1
5 T 1 bubmuorexa [JOK
SOPEMA KOGHHYCOR https://m.edsoo.ru/8al142d5e
6 T 1 bubmuorexa [JOK
SOpEMa CHHYCOR https://m.edsoo.ru/8al42e8a
7 TeopeMa cuHYCOB 1
TeopeMa cuHYCOB 1
9 Haxosenue 1iMH CTOpOH U 1 bubmmoreka [JOK
BEJIMYHH YTIIOB TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
10 P 1 bubmuorexa [JOK
CIHICHHE TPEYTOILHILKOR https://m.edsoo.ru/8al42ac0
1 P 1 bubmuorexa [JOK
CIHICHHE TPEYTOILHILKOR https://m.edsoo.ru/8al42ac0
12 p | bubmuorexa [JOK
CIICHHE TPEYTOIBIHIOB https://m.edsoo.ru/8al142ac0
bubmuorexa [JOK
13 Pemenue TpeyroipHUKOB 1

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




[IpakTHueckoe NpUMEHEHNE TEOPEM

bubmuorexa [JOK

14 CHHYCOB U KOCHHYCOB https://m.edsoo.ru/8al142c3c

L5 [IpakTueckoe NpUMEHEHNE TEOPEM
CHUHYCOB U KOCHHYCOB

16 KonTtposnpsHas paboTa 1o teme bubmmoreka [JOK
"Pemenue TpeyrojibHUKOB" https://m.edsoo.ru/8a14392a

bubmuorexa [JOK

17 [TonsiTue o mpeoOpa3oBaHUM 10100 hitps://m.edsoo.rw/8al43ab0

13 CoOTBETCTBEHHBIE 3JIEMEHTHI bubmmoreka [JOK
mo1I00HBIX uUryp https://m.edsoo.ru/8a143de4
CoOOTBETCTBEHHBIE AIIEMEHTHI

19 mo1I00HBIX uUryp
Teopema o mpou3BeIeHNN OTPE3KOB

20 X0pJ, TeoOpeMa O IPOU3BEACHUN bubmmoreka [JOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8a14406e
KBaJlpaTe KacaTeIbHOU
Teopema o mpou3BeIeHNN OTPE3KOB

21 XOpJ, TeoOpeMa O IPOU3BEACHUN bubmmoreka [JOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8al441a4
KBaJpare KacaTeJIbHOU
TeopeMa 0 mpOU3BEAECHUN OTPEZKOB

” XOpJ, TeoOpeMa O IPOU3BEACHUN bubmmoreka [JOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8a1442da
KBaJlpaTe KacaTeIbHOU

” [IpumeHeHne TeopeM B pelIeHUN bu6mmoreka [JOK
FeOMETPUUECKHX 3a1a4 https://m.edsoo.ru/8a143106

24 [IpumeHeHne TeopeM B pelIEeHUN bu6mmoreka [IOK

rCOMETPHUICCKUX 3aaa1

https://m.edsoo.ru/8al443fc




[IpuMeHeHne TeopeEM B PELLICHUH

bubmuorexa [JOK

2 FeOMETPUUECKHX 3a1a4 https://m.edsoo.ru/8a144578
KonTtposnpsHas paboTa 1o teme
%6 "ITIpeoOpa3oBanne MoA00OUS. bubmmoreka [JOK
Mertpuueckue COOTHOILICHHUS B https://m.edsoo.ru/8a1447a8
OKpyxHOCTH"
Omnpenenenre BEKTOPOB.
27 dDHI;HieCKHﬁ u FGOMI;TqueCKHI?I bubmmorexa OK
https://m.edsoo.ru/8a144960
CMBICJI BEKTOPOB
)3 CrnoxxeHue ¥ BEIYUTAHUE BEKTOPOB, bubmmoreka [JOK
YMHOXXEHHUE BEKTOPA HA YUCIIO https://m.edsoo.ru/8al44a8c
29 CrnosxeHue ¥ BBIYUTAaHUE BEKTOPOB, bubmmoreka [JOK
YMHOXXEHHUE BEKTOPA HA YUCIIO https://m.edsoo.ru/8a144d52
30 CrnoxxeHue ¥ BEBIUYUTAaHUE BEKTOPOB,
YMHOEHHE BEKTOpa Ha YHCIIO
31 Paznoxxenue BekTopa 1o ABym
HEKOJIJTUHEAPHBIM BEKTOPaM
bubmuorexa [JOK
32 Koopamiatsi Beiropa https://m.edsoo.ru/8al44tbe
CkansipHO€ MPOU3BEICHUE BEKTOPOB,
33 €ro lef/IMeHGEI/Ie TUISL HaXO)KI[CHI/IIZI buGnnorexa LIOK
https://m.edsoo.ru/8a14539¢
JUTMH 1 YTJIOB
CkansipHO€ MPOU3BEICHUE BEKTOPOB,
34 €ro HpII)/IMeHGEI/Ie TUISL HaXO)KI[CHI/IIZI bubmiorexa LOK
https://m.edsoo.ru/8a14550e
JUTMH 1 YTJIOB
35 Pemrenne 3aga4 ¢ momoIpio bubmuorexa [JOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemrenue 3aga4 ¢ momoipio bubmmoreka [JOK




BEKTOPOB

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

IIpuMeHeHre BEKTOPOB ISl PELLICHUS

37
3a1a4d GU3NKU
18 KonTtposnpsHas paboTa 1o teme bubmmoreka [IOK
"Bextops!” https://m.edsoo.ru/8a145b08
39 JlexapTOoBbI KOOPAWHATHI TOUEK Ha
IJI0CKOCTH
40 v . bubmuorexa [JOK
aBHEHUE NPAMOI
P P https://m.edsoo.ru/8a145c48
41 YpaBHeHHE NPAMON
49 v bubmuoreka [JOK
aBHEHUE OKPYKHOCTH
P 25 https://m.edsoo.ru/8a14635a
Koopaunats! Touek nepeceueHus bubmuorexa [JOK
43 .
OKPYXHOCTHU U IIPSAMOU https://m.edsoo.ru/8a146620
Meroa KOOpAUHAT IIPU pELICHUN
44 reOMETPUYECKUX 3a]1ay,
MIPaKTUYECKUX 3a7a4
Meroa KOOpAUHAT IIPU PELICHUN
45 reOMETPUYECKUX 3a/1ad,
MIPaKTUYECKUX 3a7a4
Meroa KOOpAUHAT IIPU pELICHUN
46 reOMETPUYECKUX 3a/1ad,
MIPaKTUYECKUX 3a7a4
KonTtposnpsHas paboTa 1o teme
47 I P P 4 bubmmoreka [JOK
€KapTOBbI KOOPAMHATHI H
P . PA https://m.edsoo.ru/8a146¢e0e
miockoctu"
43 [IpaBunbHBIE MHOTOYTOJIbHUKH, bubmmoreka [IOK

BBIYHCIICHHUEC UX 3JICMCHTOB

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




bubmuorexa [JOK

49 Hucro . Jluna okpyxkHocTn https://m.edsoo.ru/8a1472c8
bubmmoreka [JOK
>0 Hucno m. JlmHa OKpyKHOCTH https://m.edsocl)_.lru/8al4714c
51 JlnvHa 1yru OKpyKHOCTH
52 Pannannas mepa yrna bubmmorera LIOK
https://m.edsoo.ru/8al14714c¢
53 [Imomane kpyra, ceKTOpa, CErMeHTa Bubmnorexa LIOK
https://m.edsoo.ru/8a147426
54 [momane kpyra, cEKTOpa, CErMEHTa Bubmnorexa LIOK
https://m.edsoo.ru/8a147750
55 [Imomane kpyra, ceKTOpa, CErMeHTa Bubmorexa LIOK
https://m.edsoo.ru/8a147750
56 [TonsaTue 0 ABMKEHUU TIIIOCKOCTH Bubmorexa LIOK
https://m.edsoo.ru/8a147c82
57 [TapannenpHbINA IEPEHOC, TOBOPOT bubmmorera LIOK
https://m.edsoo.ru/8a147f16
58 [TapannenpHbINA IEPEHOC, TOBOPOT bubmmorera LIOK
https://m.edsoo.ru/8a147f16
59 [TapamtensHbIN IEPEHOC, TOBOPOT
60 [TapannenbHblil nepeHoc, TOBOPOT
61 [IpumeHeHne IBMKEHUN TpU bubmmoreka [JOK
peUIeHnH 3a1a4 https://m.edsoo.ru/8a1480e2
KonTtponsHas paboTa 1o temam
62 "IIpaBuiIbHBIE MHOTOYT OJIbHUKH.
OkpyxHOCTb. J[BH>KEHHSI TIIOCKOCTH"
63 [ToBTOpEHue, 0600IICHNE, bubmuorexa [JOK

cucreMarusanus 3HaHui. M3mepenue

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




F€OMETPUUECKUX BEJIUYHUH.
TpeyroabHUKH

[ToBTOpEHue, 0600IICHNE,
64 cucTeMaTu3anus 3HaHuH.
[TapannensHble U NEPIICHIUKYISIPHBIC

IpsIMbIE

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

[ToBTOpEHue, 0600IICHNE,
CHCTEMAaTH3aINs 3HAHWM.

65 OKpYyXHOCTb U KpYT.
I'eoMeTpudeckne MOCTPOCHUS. YTIIBI
B OKPY)KHOCTH

[ToBTOpEHue, 0600IICHNE,
66 cucTeMaTu3alusg 3HaHui. BrimcanHbie
Y OTIMCAHHBIE OKPYKHOCTH

MHOT'OYI'OJIbHUKOB

67 Hrorosas kKoHTposIbHasA paboTa

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

68 [ToBTOpEeHue, 06001ICHNE,

cUCTeEMAaTU3alusg 3HaHUN

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU ITPOT'PAMMBbBI

7 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa30BaTeJILHOM MPOrPaMMbl OCHOBHOT'0 001ero 00pa3oBaHus
pe3yJbTara
6 ['eomerpust
Pacnio3naBaTh M3ydeHHblEe TeoMeTpUyeckue (UTyphl, OMPENeNiaTh UX
B3aMMHOE€ DAcCMOJIOKCHHE, H300pakaTh TEOMETPUYECKHE (UTYPHI,
6.1 BBIMOJIHATh YEPTEKU MO YCIOBHUIO 3adaud. M3MepsTh JUHEWHbIE U
YIJIOBBIE BEIMYMHBL. PemaTh 3ajaun Ha BBIYMCIEHUE JUIMH OTPE3KOB U
BEJIMYHH YIJIOB
Jlenate TpyOyI0 OLEHKY JTUHEHHBIX U YIJIOBBIX BEJITUYHUH MPEIMETOB B
6.2 peanbHOM JKWU3HH, pa3MepoB MPHUPOIHBIX OO0BEKTOB. Paznuuarh
pa3Mepsl ITUX 00BEKTOB MO MOPSAIKY BETUUNHBI
6.3 CTpouTh YepTEKH K TEOMETPUUYECKUM 3a]a4am
[Tonb30BaTbCs MPU3HAKAMH PaBEHCTBA TPEYrOJIbHUKOB, UCIOIb30BaTh
6.4 MIPU3HAKK U CBOMCTBA PAaBHOOCIPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH
3aa4
6.5 [IpoBOauTh  JIOTHYECKHE  PACCY)KIEHHS C  HCIOJb30BAaHUEM
' reOMETPUUECKUX TEOPEM
[Tonb3oBaTbes pU3HaKaMu paBeHCTBa MPSIMOYTOJIbHBIX
6.6 TPEYTrOJIbHUKOB, CBOMCTBOM MEAHMAaHbI, MPOBEIEHHOM K THIIOTEHY3E
MPSIMOYTOJIBHOTO TPEYTrOJIbHHUKA, B PEIICHUH T€OMETPUUYECKUX 3a/1a4
Onpenenars napamiedbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPHIE
6.7 oOpa3yer ¢ HUMHU cekymias. Onpenensars napauieabHOCTh MPSIMBIX C
’ MOMOIIbI0 PABEHCTBA PACCTOSHHUI OT TOYEK OJHOW MPSMOM IO TOYEK
JIPYrou npsamoi
6.8 Pemrate 3agaun Ha kieT4yaToi Oymare
6.9 [IpoBOIUTH BBIYHCIEHUS M HAaXOIUTh YHUCIOBblE U OYKBEHHBIE

3HAYCHHA YIJIOB B TCOMCTPHYCCKHUX 3aJadaxX C HCIOJb30BAHUCM




CYMMBI YIJIOB TPEYrOJbHHUKOB W MHOTOYIOJbHUKOB, CBOWCTB YIJIOB,
o0pa3oBaHHBIX MPH [EPECEUECHUU JBYX MapajUIeNIbHbIX MPSIMBIX

cekylen. Pemarh mpakTudyeckue 3a1auu Ha HaX0XKJICHHUE YTIIOB

Brnanerp MOHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh

6.10 OTPENeATh OWCCEKTPUCY yIria W CEPEAMHHBIM TEPHEHIUKYISP K
OTpe3Ky Kak FreOMETPUYECKHE MECTa TOUEK
@opmMynHpoBaTh OMNpENENICHUsT OKPYXHOCTH M Kpyra, XOpAbl U
6.11 TMaMeTpa OKPYKHOCTH, IIOJb30BaThCd MX CBONCTBAMU. YMETh
MIPUMEHSTH 3TU CBOWCTBA MIPU PEILICHUH 3a1a4
Bnagerp moHsTHEM ONHCAaHHOM OKOJIO TPEYroJbHUKA OKPYKHOCTH,
yMeTb HaxoauTh €€ 1eHTp. I[lonbp3oBaThecsi (pakTamMu O TOM, HYTO
6.12 OMCCEKTPUCHI YIII0B TPEYTrOJbHUKA MTEPECEKAIOTCS B OJTHOM TOYKE, U O
TOM, YTO CEpeIMHHBbIC NEPIEeHIUKYISAPHl K CTOPOHAM TPEYroJbHUKA
MEePECEKAIOTCS B OJTHOM TOUKE
Bnagerp mnoHSATHEM KacaTeIbHOM K OKPY)KHOCTH, TOJb30BaThCS
6.13 TEOpEMOM O TEPHNECHAMKYSIPHOCTH  KacaTelIbHOM W paauyca,
MPOBEIEHHOTO K TOUKE KaCaHUsI
6.14 [Tonb3oBaTbcss MPOCTEHIIMMH T'€OMETPUYECKUMHU HEpPaBEHCTBaMH,
' MOHUMATh UX MPAKTUYECKUI CMBICIT
615 [IpoBOIUTH OCHOBHBIE T'€OMETPHUYECKHE IMOCTPOEHUS C TOMOIIbIO
' UUPKYJIA U JIMHEHKHU
8 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJILHOI MPOrPaMMbl OCHOBHOT'0 001ero 00pa3oBaHus
pe3yJbTara
6 I'eomerpust
61 Pacrio3naBaTh OCHOBHBIE BHJIbI YETBHIPEXYTOJBHUKOB, UX AJIEMEHTHI,
' M0JIb30BAaThCS X CBOMCTBAMU IPU PEIIEHUH F'€OMETPUUECKUX 3a1a4
6.2 [IpuMeHsATh CBOWCTBA TOYKHU TMEPECEUCHHs] MEAWaH TPeyroJbHHUKA
' (TIeHTpa Macc) B pelieHu  3a1aq
63 Bnagers mnoHsTHEM cpeAaHEW JMHUM TPEYrojbHUKAa M Tpaleluw,

MPUMEHATh WX CBONCTBA MpPH pEIIEHUH TEeOMETPUYECKHX 3ajad.




[Tonp3oBatbest Teopemoit dasieca U TeOpeMOl O MPOMOPLUHOHATBHBIX

OTPE3Kax, MPUMCHATH UX I pCHICHUA IMPAaKTUYCCKUX 3aaa4d

6.4

[IpuMeHsATh NpU3HAKKM MOAOOUS  TPEYrOJAbHUKOB B  PELIEHUU

reOMETPHUICCKUX 3ada4d

6.5

[Tonws3oBatbest Teopemoit [Tudaropa mis pemeHuss TeOMETPUISCKUX U
npakTHuyeckux 3azad. CTpouTh MaTeMaTHUYECKyl0 MOJelb B
MPAKTUYECKUX 3a/layaX, CaMOCTOATEIbHO JIENIaTh YepTEX U HAXOIUTh

COOTBECTCTBYIOIIMEC NJIMHBI

6.6

Bnagerp moHSTUSIMH CHUHYCA, KOCHHYca M TaHT€HCAa OCTpPOro yria
MPSIMOYTOJIBHOTO TpeyroyibHUKa. [lob30BaThCs 3TUMHU MOHATUSAMU

I PEIICHUS IMTPAKTUYCCKUX 3a1a4

6.7

Beruucnsate (pa3nuvHbBIMEA CTIOCOOAaMHM) TIIOMIA[AL TPEYrOJbHHUKA |
IJIOMIAId  MHOTOYTOJBHBIX (uryp (Mmoaw3ysch, TA€ HEOO0X0IUMO,
KaJIbKYIITOpOM). [IpUMEHATh TOJTyYeHHBIE YMEHUSI B MPAKTHYECKHX

3aJauax

6.8

Brnagerp MOHATHSAMU BOMCAHHOTO U IIEHTPAIIBHOTO YIJia, UCIOJIb30BaTh
TEOPEMBI O BIHMCAHHBIX yIJIaX, yriiaX MEXAy XopAaMu (CEeKyIIUMHU) U
yrie MeXIy KacaTelbHOM W XOpAoil Mpu pEelIeHHH NeOMETPHUYECKHUX

3a1a4

6.9

BJ'IaI[eTI) IHOHATUEM OIIMCAaHHOI'O IIeTBIpéX}’l"O.]'H;HI/IKa, IIPUMCHATH

CBOICTBa OMUCAHHOTO YETHIPEXYrOJbHUKA [IPH PEIICHUH 3aa4

6.10

[IpuMeHaTh MONy4YCHHBIC 3HAHUS HAa TPAKTHKE — CTPOUTH
MaTeMaTHYEeCKUE MOJCIH IS 3a7ad peajbHON JKU3HU U TPOBOIUTH
COOTBETCTBYIOIIME BBIUYMCICHUS C TPUMEHEHHEM TION00MS |

TPUTOHOMETPHUH (TIOJIB3YSCh, TIe HEOOXO0IUMO, KATBKYJISITOPOM)

9 KUIIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa30BaTeJILHOI MPOrPaMMbI OCHOBHOT'0 0011ero 00pa3oBaHus

6

I'eomerpust

6.1

3HaTh TPUTOHOMETPUUECKHE (PYHKIIHUU OCTPHIX YIJIOB, HAXOAUTH C UX

MOMOIIBI0 PA3IUYHBIE AIIEMEHTHI MPSIMOYTOJBHOIO TpPEYroJbHHUKA




(«pemieHME  MPSAMOYTOJBHBIX — TPEYrOJbHHKOBY). Haxomuts  (C

MOMOIIBIO KAJIbKYJIATOPA) AJTMHBI U YTIIbI 17151 HETAOIMYHBIX 3HAYCHHH

6.2

[Tonb3oBaTbes dbopmynamu IpUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXIECTBOM JJIsi HAaXOXACHUS COOTHOIICHHI

MCKIAY TPUTOHOMETPHUICCKUMHU BEIIMUMHAMHA

6.3

Hcnonb30BaTh TeOpeMbl CHHYCOB M KOCHHYCOB JJIsl HaXOXKICHHS
Pa3IMYHBIX DJIEMEHTOB TPEYTOJbHUKA («PEUICHHE TPEYrOJbHUKOBY),

MPUMEHSTH UX MPU PEeUICHUN T€OMETPHUUECKUX 3a7a4

6.4

Bnanerp monsTHsSIMU TipeoOpa3oBaHUs TMOMOOWS, COOTBETCTBEHHBIX
aneMeHTOB MoJ00HbIX (uryp. Ilomb3oBaThes CBOMCTBaMH TOI00MS
MPOU3BOJIBHBIX (PUTYP, YMETh BBIYHUCISTH UIMHBI U HAXOIUTh YTJIBI Y
nono0OHbIX (uryp. [IpuMeHsTh CBOWCTBA MOAOOMS B MPAKTHYECCKUX
3ajadax. YMETh MPHUBOAWTH TPHUMEPHl MOJOOHBIX (UTYp B

OKpYKaroleM MUpe

6.5

[Tome30BaThcst TEOpeMaMH O TPOU3BEICHHH OTPE3KOB XOpA, O

MIPOM3BECHNUN OTPE3KOB CEKYILHX, O KBaJlpaTe KacaTelbHON

6.6

[lonb3oBaTbcst BEKTOpaMM, TOHUMATh MX TEOMETPUUECKUA U
¢buznyecKuit CMbIC, TPUMEHATh MX B PEIICHUU TeOMETPUYECKHX U
¢busnueckux 3amad. [IpumMeHSATH CKaJIspHOE MPOU3BEACHHUE BEKTOPOB

JUTSI HAXOXKACHUS JJIUH U YTII0B

6.7

ITonp30BaThCs MCTOAOM KOOpAWHAT Ha IINIOCKOCTH, IMPUMCHATH €TI0 B

PEIICHNHU T'COMCTPHYCCKUX U MMPAKTUICCKUX 3a1a4

6.8

Bnagerp MHOHATHSIMM —~ TPAaBUJIBHOTO  MHOTOYTOJIBHUKA,  JUTHHBI
OKPY)KHOCTH, JIMHBI AYTU OKPYKHOCTH W paJlaHHON Mepbl yria,
yMETh BBIUHUCIATH IUIOMAAb Kpyra W ero dacted. IlpumeHsars

IMOJIYYCHHBIC YMCHUA B IIPAKTHYCCKUX 3aJadax

6.9

Haxonuth ocu miy LeHTpbl CUMMETPUH (DUTYp, IPUMEHSTh ABMKEHUS

MJIOCKOCTHU B MPOCTEUIINX CIydasx

6.10

[IpuMeHaTh MONyYCHHBIE 3HAHUS HAa TPAKTUKE — CTPOUTH
MaTeMaTHYEeCKUE MOJCIH IS 3a7ad peajbHON JKU3HU U TPOBOIUTH
COOTBETCTBYIOIIIME BBIUYMCICHUS C TNPUMEHEHHEM TIOJNOOMS |

TPUTOHOMETPUYECCKUX  (QYHKIHMH (TOJNB3ysACh, TAE€ HEOOXOAUMO,




KaJIbKYJISITOPOM )




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS
6 I'eomerpust
Hauanbnbie monaTtus reomerpun. Touka, npsimas, OTpe30K, Jiyd. YTou. Bumsl
6.1 yrioB. BeprtukanbHbie W cMexHble yribl. buccekrpuca yrima. Jlomanas,
MHOTOYToJIbHUK. [lapanmiensHoCTh U NeprneHUKYASIPHOCTD MPSIMBIX
62 Cummetpuunbie  ¢urypel. OCHOBHBIE CBOWCTBA OCEBOM CHMMETPHUH.
' [Ipumepbl CUMMETPHUH B OKPYKAIOIIeM MUPE
63 OCHOBHBIE TOCTPOCHHSI C TOMOIUIBIO IUPKYJIS M JIMHEHKH. TpeyroiabHUK.
' BricoTa, Mmeaunana, OuccekTpuca, UxX CBOMCTBA
64 PaBHOOepeHHBII W paBHOCTOPOHHUM  TpeyrojbHHKH. HepaBeHCTBO
' TpeyrojbHUKa
65 CBoiicTBA W TIPU3HAKKM PaABHOOCAPEHHOTO TpeyroyibHUKA. [Ipu3Haku
' paBEHCTBA TPEYroJIbHUKOB
66 CBolicTBa ¥ NMpU3HAKY MapauIeIbHbIX NMPsIMbIX. CyMMa yrioB TPEyrojabHUKA.
' BHemrnue yriel TpeyrojiibHUKa
[IpsamoyronpHbiii  TpeyroiabHUK. (CBOMCTBO MEOUAHbl MPSAMOYTOJBHOTO
6.7 TpeyrojbHUKa, TMpoBeNEHHOM K runorenyse. [Ipu3Haku paBeHCTBa
' MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB. [IpsIMOYrONbHBIN TPEYroJbHUK C YIJIOM B
30°
HepaBencrBa B reoMeTpuu: HEPaBEHCTBO TPEYroJIbHHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa o OojblneM yriie W OOJIbIIed CTOpOHE
TpeyrojpHuka. [leprnenauKyasp u HakJIOHHAs
60 I'eomerpuueckoe MecTo TOYeK. buccekrpuca yria W CepeaMHHBIN
' MEPIEeHIUKYISAP K OTPE3KYy KaK reOMETpUYECKHEe MECTa TOUEK
OKpyXHOCTh M KpYr, XOpJa M JIHUaMEeTp, HX CBOWcTBAa. B3aumHoe
6.10 pacroJioKEHUEe OKPY)KHOCTH H TmpsaMou. KacarenbHas u cekymas K
OKPY>KHOCTHU
611 OxkpyXHOCTb, BHUCaHHas B yrojl. BmucanHas W omHcCaHHas OKPYKHOCTH

TpeyrojbHUKa




8 KUIACC

Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

6 ['eomerpust

6.1 UYeteipéxyronbHuku. [lapamienorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpssMmoyroapHUK, poMO, KBaJpaT, UX MPU3HAKUA U CBOHMCTBA

63 Tpanenus, paBHOOOKas Tpamnenus, e€ CBOMCTBa U nMpu3Haku. [IpsmoyronbHas
' Tpamnenus

64 Meron yaBoenust Menuanbl. LlenTpanbHas cummerpusa. Teopema dDaneca u
' TeopeMa O MPOMOPLHUOHANBHBIX OTpe3Kax

6.5 CpenHue IMHUY TPEYroJbHUKA U Tparnenuu. LleHTp Macc TpeyroiabHUKa

6.6 [Tomobue TpeyroapHuKOB, Kod3(pduinmeHt mnomodus. I[lpusHaku mom00Us
' TpeyrojapHUKOB. [IpuMenenune nono0us npu pereHn NpakTUYECKUX 3a/1au
6.7 @opmynbl A7 OO  TPEYrojibHUKA, MapajierorpamMmma, pomba u
' Tpaneuuu

63 CpoiicTBa muromaae reomerpuueckux ¢uryp. OTHOIIEHHE IUIOMAaeH
. Mo00HBIX (pHUTyp

60 Brruncnenue mionianei TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOM
' Oymare

6.10 Teopema Iludaropa. IIpumenenue teopembr Iludaropa mnpu pemeHHn
' MPAKTUYECKUX 33734

CuHyc, KOCHHYC, TaHT€HC OCTPOTO yIJia MPSMOYTOJILHOTO TpPEYroJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. | pUrOHOMETPUUYECKHUE
¢dbysakuu yrios B 30°, 45° u 60°

612 Brnucannesie W LEHTpaJbHBIE YIJIBI, YrOJl MEXKIy KacaTeJIbHOW M XOpJIOH.
' VYTIbl MeXIY XOpJIaMU U CEKYITUMU

6.13 Brniucannsie 1 onMcaHHbIE YETHIPEXYTOJIBHUKHI

-~ B3anmHoe pacnonoxeHue IBYX OKpykHocTel. KacaHwe OKpyKHOCTEH.

OO1ue kacaTelbHbIE K ABYM OKPYKHOCTSIM

9 KUIIACC




Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

6 I'eomerpust
61 Cunyc, kocunyc, TanreHc yrioB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXJ1eCTBO. DOPMYJIbI IPUBEACHHUS
Pemenue tpeyronpHukoB. Teopema KOCMHYCOB M Teopema CMHYCOB. PemnieHue
6.2 MPAKTUYECKUX 3a/ad C HCIOJIb30BAHUEM TEOPEMBl KOCHMHYCOB U TEOPEMBbI
CHUHYCOB
6.3 [TpeobpazoBanue moaoowms. [logodre cOOTBETCTBEHHBIX AJIEMEHTOB
64 Teopema o mpou3BEACHUHN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUHN OTPE3KOB
' CEeKYIIUX, TeOpeMa O KBaJpaTe KacaTeJIbHOM
Bekrop, nmmmHa  (MOAyNlb) — BEKTOpa,  COHANpPAaBI€HHbIE  BEKTOPBHI,
6.5 MPOTUBOMOJIOKHO  HANpaBlIEHHbIE BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEpalliy HaJ BeKTOopamu. Pa3nokeHue BeKTopa mo JAByM
HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunats! BekTopa. CkansipHOe MpPOU3BEICHHE BEKTOPOB, MPUMEHEHUE IS
' HAX0XJACHUS JUIUH U YTJIOB
JlekapTOBBI KOOPJAWHATHI HA IUIOCKOCTU. YpPaBHEHUS MPSAMOM U OKPYKHOCTH B
6.7 KOOpJIMHATAX, MEPECEUYCHUE OKPYKHOCTEH U MPSAMBIX. MeTo I KOOpAUHAT U €ro
MIpUMEHEHHE
6.8 [IpaBuabHBIE MHOTOYTOJIBHUKH
6.9 JlnvHa okpyXHOCTH. ['paycHas u paguaHHas Mepa yriia, BHIYUCICHUE UTHH YT
' OKPY)KHOCTEN
6.10 [Imomane kpyra, ceKTOpa, CerMEeHTa
611 JIBUKeHHsI TUIOCKOCTH W BHYTPEHHUE CUMMETpUHM (uryp (daemMeHTapHbIe

npeacrasnenus). [lapamnensusiii nepeHoc. [ToBopot




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbLTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHON
ITPOTPAMMBbBI OCHOBHOTI'O OBIIETI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemblie TpeOGOBaHNS K MPEAMETHBIM Pe3yJibTaTam
0CBOEHMSI OCHOBHOI1 00pa30BaTe/IbHON MPOrPaMMbl OCHOBHOI'O
o0urero oopazoBanus Ha ocHoBe @I'OC

YMeHue omnepupoBaTh TMOHATUSMU: MHOXECTBO, IOJMHOXECTBO,
omepanuy HaJ MHOXXECTBAMHU; YMEHHME OIEepUpPOBaTh MOHITHIMHU:
rpad, cBs3HBIA Tpad, nepeBo, LUK, MPUMEHSTh WX MPU PEIICHUU
3aJla4; yMEHHE HCIIOJIb30BaTh rpapuueckoe mpeicTaBiIeHe MHOKECTB
JUIS OMMCAHUS pealbHBIX MPOLIECCOB U SBJICHUM, MPH PEUICHUN 3a/1a4

U3 IpYTUX y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATUSIMH: OTpEeNieHHe, akcuoMa, TeOpeMa,
J0Ka3aTeNIbCTBO; YMEHHE paclo3HaBaThb HWCTUHHBIE U JIOKHBIE
BBICKA3bIBaHUS, MPHUBOJIUTH IPHUMEPhl U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBaAHUA U OTPULIAHUA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMU: HATYpajJbHOE YHUCIO, MPOCTOE U
COCTaBHOE YHCJIO, JEIMMOCTh HATypaJbHBIX YHCEN, TPU3HAKH
NeTMMOCTH, 1IEJI0€ YHUCIIO, MOIYJlb 4ucia, OOBIKHOBEHHas Ipo0b U
necsTuyHas ApoOb, CTaHJAPTHBIM BUJ 4YMCla, PallMOHAIBHOE YHUCIO,
UppalMOHAILHOE YHWCJIO, apu(MeTHYecKHil KBaJpaTHBIM KOpEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YHMCIAaMH, CpPaBHUBATh U
YOOpSAAOYUBATh 4YHCIA, NPEACTABIATh 4YHUCIA Ha KOOPAUHATHON
NPSIMOM, OKpYIJISATh YHCIA; YMEHHUE JelaTh NPUKUAKY U OICHKY

pe3ynbTaTa BBIUYUCICHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C IEJIBIM IOKa3aTeleM,
apumMeTnyecKkuil KBaJpaTHBIH KOPEHb, MHOTOYJIEH, alredpandeckas
Opo0Ob, TOXIECTBO; 3HAKOMCTBO C KOPHEM HaTypallbHOM CTENeHU
0oJbIlle E€AMHULIBI; YMEHHME BBIINOJHATH pacdy€rbl 1Mo Qopmynam,
npeoOpa3oBaHusl IENbIX, APOOHO-PALMOHANBHBIX BBIPAXKEHUN U
BBIPAKEHUI C KOPHIMH, Pa3/I0KEHHE MHOTOYJICHA HAa MHOXUTENH, B
TOM 4YHCIIE C UCIHOJb30BaHUEM (QOpMYyJ pa3HOCTH KBaJApaToB U

KBaJIpaTa CyMMbI U Pa3HOCTHU

YMeHue onepupoBaTh MOHATHUAMU: YHUCIOBOE PABEHCTBO, YPABHEHHE C




OJHOM TEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
MEPEeMEHHOM; yMEHHE pelllaTh JUHEHHbIE U KBaJpaTHbIE ypaBHEHUS,
IpOOHO-pallMOHATIFHBIC YPAaBHEHHSI C OJHOW TEPEMEHHOW, CHCTEMBI
JIBYX JIMHEHHBIX YpaBHEHWH, JIMHEHHbICE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHble W JIpOOHO-pallMOHANbHBIE HEPaBEHCTBA C OJHOMU
MEPEeMEHHOM, B TOM YHKCJIe MPH PELIeHUH 3a/1a4 U3 APYTruX IpeIMeToB
U TPaKTUYECKUX 3a7ay; YMEHHE HCIOJIb30BaThb KOOPIAMHATHYIO
NpsMYI0O M KOOPAWHATHYIO IIJIOCKOCTH JJISi M300pa)KeHHsl peleHui

yYpaBHEHHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBarh MOHATHIMU: (QYHKIUA, TpaduK QYHKIIUH, HYITH
byHKINH, POMEKYTKA 3HAKOTIOCTOSIHCTBA, MIPOMEKYTKU
BO3pacTaHusi, yOBIBaHWS, HaWOOJbIIEC W HAUMEHBIICEC 3HAYCHUS
byHKINY; yYMEHUE OTIepUpPOBATh TIOHSI THSIMH npsiMast
MPONIOPIHOHABHOCTh, JTMHEWHAs (QYHKIIHS, KBaJpaTU4Has (yHKIHS,
oOpaTHas TPOMOPIIMOHAIBHOCTh, TMapaboJia, Turepoosia; yMEHUe
cTpouThb rpaduku GyHKIIUN, UCIIOIH30BaTh TpadUKH IS OTIPEACTICHUS
CBOWCTB MPOIIECCOB M 3aBUCHMOCTEH, JJISl PEUICHUS 3a/ad U3 JAPYTUX
y4eOHBIX TIPEJAMETOB W pPEaTbHOW IKM3HH, YMEHHE BBIpaXarTb

(dbopMynaMu 3aBUCUMOCTH MEK]y BETUUUHAMHU

Ymenue OTIepupoOBaThH MOHSTUAMU: MOCIIEI0BATENbHOCTD,
apudmernyeckas U reoMeTpuyeckas  MPOrPEecCUu;  yMEHHE
MCIO0JIb30BAaTh CBOMCTBA MOCIEA0BATENbHOCTEH, (GOPMYIBI CYyMMBI H
oOuiero ujeHa NpU PEIIeHUH 3a/ady, B TOM YHCIE 3ajad U3 APYTrUX

yueOHBIX MPEAMETOB U PEATbHOM KU3HU

YMeHue pemarb 3aJaud pa3HbIX TUIOB (B TOM YHCIE HA MPOLEHTHI,
IO M 4YacTH, JBUXKEHHE, pPaldoTy, LIEHy TOBapOB M CTOUMOCTh
MOKYIIOK U yCJIYT, HAJIOTH, 3a7jaui U3 00JacTy yIpaBiIeHUs JINYHBIMU U
ceMeiHbIMU  ()MHAHCAMM); YMEHHME  COCTaBJIATb  BBIPAKEHUS,
YpaBHEHHUs, HEPAaBEHCTBA U CHCTEMbl [0 YCIOBHIO 3aJayH,
UCCIIEIOBATh MOJIyYEHHOE PEIlIeHHEe U OLEHUBAThH MPaBAOINOJA00HOCTh

MOJIyYE€HHBIX Pe3yIbTaTOB

YMeHue onepupoBath MOHATUAMU: (UTypa, TOUKA, OTPE30K, Mpsmas,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYroJIbHUK, paBHOOEIPEHHBIN
U PaBHOCTOPOHHUU TPEYrOJIbHUKH, MNPSIMOYTOJIbHBIN TPEYroJbHUK,

MearaHa, OMCCEKTpHca M BBICOTA TPEYroJIbHUKA, YETBIPEXYTOJIbHUK,




napajuieiorpaMMm, pomMO, TpPSIMOYTOJIBHUK, KBaJpar, Tpamerus;
OKPY’KHOCTb, KpYT, KacaTellbHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
dburypamu; ymeHue peuiath 3a7add, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HU, Ha HAXOXKJIEHUE TeOMETPUYECKHX BEJIIMYMH C MPUMEHEHUEM

M3YYEHHBIX CBOUCTB QUTYD U (PaKTOB

10

YMeHrne OTepupoBaTh IMOHATHSIMHU: PAaBEHCTBO (UTYp, pPaBEHCTBO
TPEYTOJIbHUKOB; TapauIeIbHOCTh M TMEPIECHAUKYISIPHOCTh TPSIMBIX,
YroJl MEXIy TPSMBIMH, TEPHIEHIUKYISAP, HAKIOHHAs, MPOCKIIHS,
nonooue Guryp, mog0OHbBIE TPEYTOJbHUKHA, CHMMETPUSI OTHOCHTEIILHO
TOYKH M TPSIMOH;, yMEHHE pacro3HaBaTh PAaBEHCTBO, CUMMETPHUIO U
nonobue (Guryp, mapaieIbHOCTh M TMEPICHIUKYIIPHOCTD MPSMBIX B

OKpYKaroleM MUpe

11

YMmeHue omnepupoBaTh MNOHATUAMM: JUIMHA, PACCTOSHUE, YTOJ
(BenMuMHA yrjla, CUHYC W KOCHUHYC yIJIa TPEYroJbHHKA), IJIOLIA/b;
YMEHHE OLIEHHWBATh pa3Mepbl MPEIMETOB U 0OBEKTOB B OKPYXKAIOLIEM
MHpE; YMEHHE TMpUMEHATh (OpPMYJbl MEepUMETpa U  IUIOIIAIN
MHOTOYT'OJIbHUKOB, JUIMHBI OKPYKHOCTH U IUIOIIATU Kpyra, o0Obema
MPSIMOYTOJIBHOTO TapaljlesienuIneia; YMEHHE MPUMEHSATh HpPHU3HAKU
paBEHCTBA TPEYrOJbLHUKOB, TEOPEMY O CyMME YIJIOB TPEYTroJbHUKA,
teopemy Iludaropa, TpuUroHOMeTpudYeCKHEe COOTHOUICHHUS  AJIs

BBIUUCIICHUS JJIMH, PACCTOSTHUM, TTOIIAACH

12

YMenne wu3zo0Opaxarh IIOCKMEe GUTYpBl M HUX KOMOWHAIIWH,
MPOCTPAaHCTBEHHBIE (UTYPHI OT PYKH, C TOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U 3JIGKTPOHHBIX CPEICTB IO TEKCTOBOMY HIIU

CHUMBOJIBHOMY OITMCAHUTIO

13

YMeHue omepupoBaThb MOHATHSAMH:  TNPSMOYrojbHas — CHUCTEMa
KOOpJIMHAT, KOOPAWHATHl TOYKH, BEKTOp, CyMMa BEKTOPOB,
MPOM3BEACHNE BEKTOPA Ha YHCIIO, CKAJIIPHOE IPOM3BE/ICHUE BEKTOPOB;
YMEHHE HCIO0JIb30BaTh BEKTOPHl M KOOPAWHATHI AJISl MpEACTaBICHUS
JAHHBIX M peUIeHUs 3aJady, B TOM UHCIE M3 JAPYrUX Y4EOHBIX

MPEIMETOB U peaIbHOM )KU3HU

14

YMeHHe OmnepupoBaTh IMOHATHSAMHU: CTOJIOMKOBBIE U KPYrOBBIC
TUarpaMMbl,  TaONMIBL, cpeaHee  apupMETHYECKOoe, MeauaHa,
HauOoJiblllee W HAaWMEHbBIIIEE 3HAYCHHS, pa3Max YHCIOBOro Habopa;

YMEHHE  U3BJIEKaTh, HWHTEPIPETUPOBATH U  MPeoOpa3oBHIBATH




nH(pOpMalKIOo, TMPEACTaBIEHHYI0 B TalOlMIIaX W Ha JAUarpaMMax,
OTpaXKarollyl0 CBOWCTBAa M XapaKTEPUCTUKU pealbHBIX MPOLECCOB U
SBJIIGHUW; yMEHHE paclo3HaBaTh W3MEHYMBBIE BEIUYHMHBI B

OKpYKaroleM MUpe

15

YMeHune omnepupoBaTh MOHSITHSAMHU: CIIyYalHBIA OIBIT (CIydalHbIN
OKCIIEPUMEHT), d3JEMEHTapHOE€ COOBITHE (DJIIEMEHTApHBIA HCXO.)
CIIy4aifHOTO OTBITA, CiIydallHOE COOBITHE, BEpPOSITHOCTH COOBITHS,
YMEHHE HaXOJUTh BEPOSITHOCTH CIy4alHBIX COOBITHH B OIBITax C
PaBHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pEeIaTh
3aJjlayd METOJIOM OPraHM30BAHHOTO TMepedopa M C HCIOJIb30BAaHUEM
MpaBWjia YMHOXKEHHUS; YMEHHE OIICHHBATh BEPOATHOCTHU PEaTbHBIX
COOBITHI U SIBJCHWI, MOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX U
MaJOBEpOSTHBIX COOBITHM B OKPYXKAIOIIEM MHpPE U B IKHU3HH;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHUMBIX COOBITHII; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCE U €TO POJIBIO B MAaCCOBBIX SBJICHUAX

16

YMeHue BwIOMpaTh MOIXOIANIANA W3YYCHHBIM METOI IJIA PEIICHUS
3a/1aud, TPUBOJUTH MPUMEPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE M KWU3HU, PACIIO3HABATh MPOSBICHUE 3aKOHOB MAaTEMaTUKH B
HUCKYCCTBE, OIMCHIBATh OTJIECIbHBIC BBIJAIOIIUECS  PE3YyJIbTaThI,
MOJTYyYCHHBIE B XOJI€ Pa3BUTHSl MaTEMaTHKH KaK HayKd, MPUBOIUTH
MIPUMEPBhl MATEMAaTUUECKUX OTKPBITUH M UX aBTOPOB B OTEYCCTBEHHOM

Y BCEMHPHOW UCTOPUH




INHEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPSAEMBIX HA OI'J

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

1 Yucna v BBIUMCICHUS

1.1 HarypanbHbie u nenbie ynucna. [Ipu3Haku AETMMOCTH LETbIX YHCEI

1 OOBIKHOBEHHBIE W JACCATHYHBIC  JPOOHM,  TMPOLEHTHI, OCCKOHEYHBIC
. MIePUOANYECKHIE TPOOH

13 Panmonaneuple uncna. ApudMeTuueckue Omnepanud ¢ paldOHAIbHBIMU
' quclaMu

14 JlelictButenbHble uYncia. ApudMeTHdeckue orepanud ¢ JAeHCTBUTEIbHBIMH
' quclaMu

s [TpuOnmkEHHbIE BBIUKCICHMS, TMpaBUia OKPYrJEHHUS, MPHUKUAKA U OIEHKa
' pe3ynbTaTa BRIYUCIECHUN

2 AnreOpanveckue BoIpaKEHUS

2.1 BbykBenHbIe BhIpaKeHUS (BBIPAKECHHS C TICPEMEHHBIMH )

5y Crenens ¢ uenbiM nokazateneM. CTeNneHb C palMOHaJIbHBIM IOKa3aTesieM.
. CBolicTBa CTENEHU

2.3 MHoOrouneHsl

2.4 Anrebpandeckas 1po0b

)5 ApubmMeTnueckuit KOpPEHb HaTypaJbHOU CTEIICHH. HevictBus c
. apu(pMeTHYEeCKUMU KOPHIMH HAaTypallbHOM CTETIeHU

3 YpaBHEHUS 1 HEPABEHCTBA

- Lensle u apoOHO-paloHaibHble ypaBHEHHs. CHCTEMBI M COBOKYITHOCTH
. ypaBHEHUU

35 Lenble u npoOHO-panMoHaIbHBIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemnrenue TeKCTOBEBIX 3a1a4

4 YycoBbIe OCIEN0BATEILHOCTHU

4.1 ITocnenoBaTeILHOCTH, CIIOCOOBI 3aJaHMs MOCIIEA0BATENLHOCTEN

4.2 ApubmMernueckass ©W reoMeTpudeckas mporpeccur. Dopmyna  CIOXKHBIX




MIPOIICHTORB

5 OyHKINU
OyHkiusa, cnocoObl  3amanus  GyHkuu. ['paduk  dyakoum. OOIacTh
omnpeneseHus 1 MHOXECTBO 3HaueHu GyHknuu. Hymu gynkmuu. [Ipomexyrku
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXYTKHM MOHOTOHHOCTH (GYHKIMH. MakcuMymbl H
MHUHUMYMBI (GyHKIIUU. HawmOospliee 1 HauMeHbllee 3Ha4YeHHE (QYHKIMH Ha
MIPOMEXKYTKE
6 KoopanHatsl Ha npsiMO# ¥ TIIIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlekapTOBBI KOOPAMHATHI HA TIIIOCKOCTH
7 I'eomerpust
7.1 ['eomeTpuueckre GUTrypbl U UX CBOMCTBA
7.2 TpeyroyibHUK
7.3 MHOTroyroapHUKH
7.4 OKpYXHOCTh B KPYT'
7.5 N3MepeHnne reoMeTpu4ecKuX BeJIMYNH
7.6 BekTopsbl Ha mockocTH
8 BeposiTHOCTB U cTaTuCTHKA
8.1 OnucarenpHasi CTAaTUCTHKA
8.2 BepositHocTh
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

* Matemaruka. ['eomeTpust: 7 - 9-e kiacchl: 6a30BbIl YPOBEHB: YUCOHUK; 14-¢
uznanue, nepepadoranHoe Aranacsas JI.C., byryzos B.®., Kagomues C.b. u

ap. AKI_II/IOHCpHOC O6I_HCCTBO «HSI[&TCHBCTBO «HpOCBCHLCHHC»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

I'eometpus 7 - 9 knaccsl 6a30BbIi ypoBeHb. MeToaudyeckoe nocooue K
npeaMeTHON TUHUK yueOHnKkoB 1o reometpun JI. C. Atanacsina, B. ©.
byty3osa, C. b. Kagomuesa u np. AkumonepHoe oomectBo «M3aaTenseTBo

((HpOCBCH_ICHI/IC».

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://lesson.edu.ru

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/

http://oge.fipi.ru/



