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HHOACHUTEJIBHAS 3ATIMCKA

['eomeTpuss Kak OJMH W3 OCHOBHBIX pAa3/JeioOB IIKOJIBHOM MaTeMaTHKH,
UMEIOIINNA CBOEH IEJbI0 00ECTIeUnTh M3yUeHHE CBOMCTB U Pa3MepoB (QUTYp, UX
OTHOLUIEHWHA M  B3aUMHOE  pACHOJIOKEHUE, ONUPAETCS Ha  JOTHYECKYIO,
JIOKA3aTeNIbHYI0 JIMHUIO. LIeHHOCTh M3y4YeHHs] T€OMETPUU Ha YPOBHE OCHOBHOI'O
o011ero oOpa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYyYaroIIUNCs yUYUTCS MPOBOJUTH
JIOKA3aTeJIbHbIE PACCyKJICHUS, CTPOUTH JIOTHYECKHE YMO3AKIIFOUEHHUS, JOKA3bIBAaTh
UCTUHHBIE YTBEPXKACHUS M CTPOUTh KOHTPHPHUMEPHI K JIOKHBIM, MPOBOAUTH
pacCyXKJI€HUsI «OT MPOTUBHOIO», OTJIWYaTh CBOWCTBA OT IPU3HAKOB,
(opMyIupoBaTh 0OpaTHBIEC YTBEPIKICHUS.

BTopoil Lenpr0 H3ydeHHsT TE€OMETPUM SBIISIETCS MCIOJIB30BAHHME €€ Kak
MHCTPYMEHTA MPU PEIICHUU KaK MAaTEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/ad,
BCTPEYAIOMIMXCS B peadbHOM Ku3HM. OOydaromuiicss AODKEH HayYUThCs
OINpeAeNIUTh T€OMETPUUECKYI0 (UTYpy, ONUCATh CIOBAMM JaHHBIA UYEpTEXK WU
PUCYHOK, HAalTH IJIOIIAb 3€MEIBHOIO y4acTKa, pacCYUTaTh HEOOXOAUMYIO JUTUHY
ONTOBOJIOKOHHOTO Kalenss wiu Tpedyemble pa3Mepbl rapaxka Uisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYUCIHUTENIbHAS JIMHUS B M3yYEHUU T'€OMETPUHU.
IIpu pemienuu 3amay NPaKTUYECKOrO XapakTepa OOydaroLIUICs YUUTCS CTPOUTH
MaTEMaTUYECKUE MOJEIU PEAIbHBIX JKU3HEHHBIX CHUTyallMil, IPOBOIAUTH
BBIYHCIICHUS U OLIEHUBAThH aJIEKBaTHOCTD MOJTYYEHHOI 0 pe3yJIbTara.

KpaiiHe BakHO NOJYEPKUBATH CBSI3U TI'E€OMETPUM C JAPYTUMHU y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh UCIIOIb30BaTh OMPECIICHUS T€OMETPUUYECKUX (HUryp
U TIOHATHUH, EMOHCTPUPOBATH MPUMEHEHHUE TMOJIYYCHHBIX YMEHUH B (QHU3UKE U
TEXHUKE. OTH CBs3W HauOosiee SpPKO BUIHBI B Temax «BekTopb»,
«Tpuronomerpudeckne CoOTHOWIEHUs», «Meron koopauHary u  «Teopema
[Tudaropar.

VYuebOnsii Kypc «l'eomMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE DPa3eiibl
conepxkanusi: «l'eomerpuueckue Gurypsl M UX CcBoilcTBay, «lI3MepeHue
F€OMETPUYECKUX  BEJIMYMH», «J[eKapTOBBI KOOpAMHATBI HA  ILIOCKOCTH,
«Bektopsy, «/[Brxenus miuockocTiy, «IIpeodpasoBanust momgoous».

Ha n3yuenune yuebHoro kypca «I'eomerpusi» orBoautcesa 204 vaca: B 7 kiacce
— 68 yacoB (2 yaca B Henento), B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9
Kjacce — 68 yacoB (2 yaca B HEJEIO).



COJEP)XAHME OBYYEHUA
7 KIIACC

Hauvanbuble nonstus reomerpun. Touka, rpsmas, OTPE30K, Jy4d. Yros. Busasl
yrioB. BeprtukaneHble ©U cMexHble yriabl. buccekrpuca yrna. JlomaHnas,
MHOT'OYyroJibHUK. [lapayensHOCTh M NEPIEHANKYIIAPHOCTD MPSIMBIX.

Cummetpuunble  ¢urypbl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPHUHU.
[Ipumepbl cUMMETPUH B OKPYKAIOLIEM MUPE.

OCHOBHBIE TIOCTPOEHUSI C TOMOLIBIO LUPKYJA U JUHEUKHA. TpeyroybHUK.
Bricota, Mmenunana, OuccekTpuca, UX CBOMCTBA.

PaBHOOenpeHHBIH M PABHOCTOPOHHUM  TpeyrojpHuUKH. HepaBeHCTBO
TPEYTrOJIbHUKA.

CBoiicTBAa W TPU3HAKK PABHOOCAPEHHOTO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJbHHUKOB.

CBoiCTBA M NIPU3HAKU MapaJUIEIbHBIX MPsAMbIX. CyMMa yIJIOB TPEYTOJIbHUKA.
BHewnue yrisl TpeyroyibHUKA.

[IpsamoyronbHbiii  TpeyrodbHUK. CBOWCTBO MeEAHMAaHbl MPSAMOYTOJBHOTO
TPEYTrOJbHUKA,  IPOBEAEHHOM K  rumoreHy3e. Ilpu3Haku  paBeHCTBa
IPSMOYTOJIbHBIX TPEYTOJIBHUKOB. [IpSIMOYTOJIBHBIN TPEYTOJIBHUK € yIJIOM B 30°.

HepasencTtBa B reomerpuu: HEPABEHCTBO TPEYIOJIbHHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OousblieM yriie U Oosblell CTOPOHE TPEYroJibHUKA.
[leprieHIMKyISp ¥ HAKIIOHHAS.

['eomerpuueckoe MecTo TOYeK. buccekrpuca yriia U CEepeaUHHBIN
IIEPIICHIUKYJISIP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOUYEK.

OKpy>KHOCTb W KpyI, XOopJa M JHUaMETp, HUX CBoiicTBa. B3ammuoe
pacmnoJIoKEHUE OKPYKHOCTH W mpsiMor. KacarenpHas M Cekyllasi K OKPY>KHOCTH.
OKpyKHOCTb, BIMCaHHAas B Yrojl. BrnucaHHas W ONHUCAaHHAs OKPYXHOCTH
TPEYTOJIbHUKA.

8 KUIIACC

UYerbipéxyronbHuku. [lapamnenorpamM, ero npusHaku U cBoMcTBa. YacTHbIE
cllydad MapajijieJorpaMMOB (MPSIMOYTOJIbHUK, pOMO, KBaApar), UX NPHU3HAKUA U
cBoricTBa. Tpamernus, paBHOOOKas Tpamenusi, €€ CBOHCTBA M IPU3HAKHU.
[IpsmoyrosibHast Tpaneuus.

Meron ynBoenuss Mmenuansl. Llentpanbnas cummerpus. Teopema daneca n
TEOpEMa O MPOMOPLUUOHAIBHBIX OTPE3KAX.

CpenHue JIMHUM TPEYTOJIbHUKA U Tparenuu. LIeHTp Macc TpeyrojapHuKa.

[Togobue TtpeyronpuukoB, kKodhdumument mnomodusa. I[lpusnaku mnomoOus
TPEyroabHUKOB. [[puMeneHne noao0ust mpu peleHuy MPAKTUYECKUX 3a71a4.



CpoiicTBa mmomaned reoMerpuueckux ¢uryp. OopMmynbl g IUIOLMIAAH
TPEYroJIbHUKA, Tapajienorpamma, pom6a u Tpaneruu. OTHOIIEHHUE IUIONIaeH
MOI00HBIX (UTYP.

Brluucnenue miomaaeil TpeyroJbHUKOB U1 MHOTOYTOJIbBHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenne teopembr Iludaropa npu peneHUH
IPaKTUYECKUX 33]a4.

CuHycC, KOCHHYC, TaHI€HC OCTPOrO YyIJIa MHPSIMOYTOJBHOTO TPEYrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUTOHOMETpUYECKHE (YHKIIMU
yriioB B 30, 45 u 60°.

BrnmcanHble M LEHTpaJgbHBIE YIUIBL, YIOJI MEXIY KacaTeJIbHOW M XOpIOM.
Yruel  MexIy — XopJaMu M CEeKyIIMMU. BrucaHHble U ONKMCaHHbIE
YeTBIPEXYTOJbHUKU. B3auMHOE pacnosio)keHue ABYyX OKpyxkHocTeu. Kacanue

OKpykHOCTEH. OOIIHEe KacaTelIbHBIC K IBYM OKPY>KHOCTSIM.
9 KUIACC

Cunyc, kocuHyc, TaHrenc yrimoB or 0 gmo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO. DOPMYIIBI TPUBEACHUS.

Pemenne tpeyronbHUKOB. TeopemMa KOCMHYCOB M TEOpEMa CHHYCOB.
Pemienne mpakTM4eCKHX 3aad4 C HMCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

IIpeo6pa3oBanue nonodus. [Tonodrue coOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEICHUU
OTPE3KOB CEKYILUX, TEOPEMA O KBAJAPATE KACATEIBHOM.

Bektop, anuHa  (MOAydb)  BEKTOpA,  COHAINPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO ~ HAIlpaBJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, ONEpallMM HaJ BEKTOpaMH. PasnokeHue BEKTOpa IO JIBYM
HEKOJUIMHEAapHbIM BekTopaMm. KoopauHaTel BekTopa. CKaaspHOE NMPOU3BEIAECHUE
BEKTOPOB, IPUMEHEHHUE JIJIS1 HAXO0KICHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IIJIOCKOCTH. Y PAaBHEHHUs NPSAMON U OKPYKHOCTH
B KOOpJMHATAX, IIEPECEUCHUE OKPYKHOCTEN U NMPAMBIX. MeTo1 KOOpAUHAT U €T0
IIPUMEHEHHUE.

[IpaBunbHBIE MHOrOyroJibHUKHM. JlmuHa OKpykHOCTH. I'pamycHas wu
paauaHHas Mepa yrila, BBIUMCIEHUE JUIMH Iyr OKpyxkHocred. Ilmomane kpyra,
CEKTOpa, CETMEHTA.

JIBUKEHUS IUIOCKOCTM M BHYTPEHHHE CUMMETpUU (QUTYyp (3JI€eMEHTapHbIE
npenacrasienust). [lapamnensHsiii nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHS MPOTrpamMMbl yueOHOro Kypca
«I'eomeTpus» XapakTepU3yOTCs:

1) naTpuoTHYEeCcKOe BOCIMTAHME:

IIPOSIBJICHUEM HHTEpPECa K NPOLUIOMY M HACTOALIEMY POCCHUCKOU
MAaT€MaTHKH, [IEHHOCTHBIM OTHOIIEHHEM K  JIOCTHKEHHSIM  POCCHUCKUX
MAaTEMATUKOB U POCCHUMCKOM MATEMATUYECKOM IIKOJIbI, K HMCIIOJIb30BAHUIO 3TUX
JOCTHXKEHUM B IPYTUX HayKaxX U MPUKJIAJAHBIX cepax;

2) rpa:xkJIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN I'pakIaHWHA U peaTu3alii ero
npaB, MPEJICTABIEHUEM O MaTEeMaTHYECKUX OCHOBAaX (YyHKUIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUU, MPOUEAYp TPa)KIaHCKOro oOliecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKHUX MPOOIIEM, CBI3aHHBIX
C MPAKTUYECKUM IIPUMEHEHUEM JOCTMIKEHHW HAyKW, OCO3HAHUEM BaXHOCTH
MOPAJIbHO-3THYECKHUX TPUHIUHUIIOB B IESITEIbHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYacTUE B PEIICHUM NPAKTUUECKUX 3a4ad
MAaT€MAaTUYECKOW HAINPABIEHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOIO
o0pa3oBaHMs Ha MPOTSHKEHUM BCEH KU3HU I yCHEMIHOW MpodeccHOHaTbHON
NESATEIPHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM WHIUBUyIBHON TPACKTOPHH 00pa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K SMOIMOHAJIbHOMY M  3CTETHUYECKOMY BOCIPHUSATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, PEHICHUH, pacCyXIEHUH, YMEHUIO BHUJIETh
MaTEeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NNO3HAHUS:

OpPUEHTAIlMEd B JIESITEIBHOCTH HA COBPEMEHHYK) CHCTEMY HAy4HBIX
IpeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, MPUPOABI U
oOlecTBa, MOHMMAHMEM MAaTEMATUYECKOW HAyKu Kak c(epbl 4YelOBEYECKON
JNEATEIBbHOCTH, 3TAllOB €€ Pa3BUTHsS W 3HAYMMOCTH JUISl Pa3BUTHUS LIUBUIIA3ALINM,
OBJIAJICHUEM SI3BIKOM MAaT€MAaTUKUA U MATEMATHUYECKOU KYJIbTYPOU KAK CPEICTBOM
NIO3HAHUS MHPA, OBJIAJCHUEM NPOCTEUIIMMHU HAaBBIKAMHU HCCIEN0BATENBCKON
NEATENbHOCTH;



6) ¢duzuyeckoe BocnuTaHue, (GOPMHPOBAHHE KYJLTYPbI 30POBbSI H
IMOUMOHAJIBHOIO 0J1IArONMOJIYyYHs:

FOTOBHOCTBIO TNMPUMEHATh MaTEeMaTHMYECKHUE 3HAHWUS B HHTEpEcax CBOEro
3I0POBbsl,  BEJAEHUS  370pOBOro oOpa3a KM3HU  (3IOPOBOE  MUTaHUE,
cOaaHCUPOBAHHBIA PEXKUM 3aHATUM U OTIbIXa, peryispHas Qusnueckas
aKTUBHOCTB), C(OPMHPOBAHHOCTHIO HaBBIKa pPehICKCHHU, IPU3HAHUEM CBOCTO
npaBa Ha OLIMOKY U TAKOTrO e MpaBa APYroro 4ejaoBEKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

OpUEHTAIlMEH Ha MPUMEHEHWE MAaTeMaTUYECKUX 3HAHUM JIJIs pelieHus 3a7a4
B 00JIaCTM COXPAaHHOCTU OKpPY Kalolledl cpelibl, IJIAaHUPOBAHUS IIOCTYIIKOB H
OIIEHKM HMX BO3MOXHBIX TMOCJEACTBUN ISl OKPY’)KaroIIeH cpeabl, OCO3HAHUEM
I100aJIbHOT'O XapaKTepa KOJIOTHYECKHUX MPOOJIeM U MyTeH UX peleHuUs;

8) apanTanus K M3MEHAINNUMCH YCJOBHUSAM COLMAJHLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOMNPEIACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO JeATeIbHOCTh, B TOM UUCIIC
YMEHHE YUYUTBCS Yy JPYTHX JIIOJICH, MpUOOpEeTaTh B COBMECTHOM JEATEIbHOCTH
HOBBIE 3HAHUSI, HABBIKU U KOMIIETEHIIMU U3 OMbITA IPYTHUX;

HEOOXOJMMOCThIO B (OPMUPOBAHUM HOBBIX 3HAHWK, B TOM YHCIE
dbopMyIUpoOBaTh UJIEH, MIOHITHS, TUTIOTE3bl 00 O0BEKTaX U SBJICHUSAX, B TOM YUCTIE
paHee HEU3BECTHBIX, OCO3HaBaThb JC(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMITIETEHTHOCTEH, MIJIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYyaIlMI0 KaK BBI30B, TPEOYIOUIUNA KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMbIC PEIICHUS U JeWCTBUsSA, (OPMYJIMPOBATh M OICHUBATh PHUCKH U
TOCJIeICTBUSI, POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJ/IbTATDBI
Io3HaBaTe/IbHbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUA

ba3oBble jlornyeckue 1eicTBUA:

e BBIBIIATh U XapaKTE€PU30BaTh CYIIECTBEHHbIC MPU3HAKKM MATEMaTHYECKUX
OOBEKTOB, MOHATUH, OTHOLIEHUH MEXIy NOHATUAMH, (HOPMYIHPOBATH
ONpENENCHUs]  NOHSTHHM, YCTAaHAaBIMBAaTh  CYLIECTBEHHBIM  IPU3HAK
KJIacCHU(pUKALMU, OCHOBAHUA HJs1 OO0OOIIEHWS W CPAaBHEHUS, KPUTEPHUH
IPOBOJIMMOTIO aHAJIN3a;

e BOCIpPUHUMATH, (GOPMYIMPOBATH W  MPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPAMUTEIbHBIE WM OTPULATEIbHBIE, E€AMHUYHBIC, YacCTHbIE W OOIIME,
YCIIOBHBIE;



BBIABJISATH ~ MAaTeMaTUYECKUE  3aKOHOMEPHOCTH, B3aMOCBSI3U WU
npotuBopeurss B (akTax, JaHHBIX, HAONIOACHUSX U YTBEPKICHUSX,
IpeJiIaraTb KPUTEPHUU JJIs1 BBISBICHUS 3aKOHOMEPHOCTEN U POTHUBOPEYU;
JleNlaTh BBIBOABI C MCIIOJBb30BAHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M
WHIYKTUBHBIX YMO3AKIIOUEHU, YMO3AKJIIOUCHUH 110 aHAJIOTUH;

pazOupaTh J10Ka3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUN (TIPSIMBbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSATEIBHO HECIIOKHBIE JOKA3aTeIbCTBA
MaTeMaTH4eCKuX (akTOB, BBICTpAaUBaTh AapPryMEHTAIUIO0, TMPUBOAUTH
IpUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCY KICHUS;
BBIOMpATHh CIOCOO perieHus y4dyeOHOW 3ajaud (CpaBHUBATH HECKOJBKO
BApUAHTOB peELIEHUs, BBHIOMpaTh HauOoyiee NOAXOASIIMUNA C YYETOM
CaMOCTOSATENLHO BbIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKHe 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATEIbCKUIA WHCTPYMEHT IO3HAHUS,
(GopMynIMpOBaTh BOIMPOCHl, (UKCHPYIOLUIUME MPOTUBOPEUHE, NIPOoOIEMY,
CaMOCTOSITEJILHO ~YCTAHABJIMBAaTh MCKOMOE M JIaHHOE, (OPMUPOBATH
TUIOTE3Y, ApTYMEHTUPOBATh CBOK MO3ULMIO, MHEHHE;

OPOBOAWTH IO CAaMOCTOATEIBHO COCTaBICHHOMY IUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIIEIOBAHUE 10 YCTAaHOBJICHUIO OCOOCHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKY COOOI;
CaMOCTOATENTHFHO (POPMYIMPOBATH O0OOIIEHUSI U BBIBOJBI 1O pe3yJibTaTaM
IPOBEAEHHOIO HAOJIIOCHUS, HCCIENOBAHMS, OLIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHMIA;

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IMpoOllEcca, a TAKXKE BbIIBUraTh
IPEJITOJIOKEHNS O €T0 PA3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ nuHpopmanueit:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(GOpMAIMM, IaHHBIX,
HEOOXOUMBIX JJIsl pELICHUS 3a/1a4u;

BbIOMpaTh, aHAJM3UPOBATh, CHCTEMATU3UPOBaThb M HHTEPIPETUPOBATH
MH(}OpMaIUIO pa3IUYHbIX BUIOB U (POPM IpeICTaBIICHNUS;

BbIOMpaTh (GopMy MpeacTaBiIeHUsT HHPOPMALMM UM UIUTIOCTPUPOBATH
pellaeMble 3aJaud  CXE€MaMH, JuarpaMMmamH, HWHOW TpapuKkod Hu ux
KOMOMWHAIIMSIMU;

OLIEHUBATh HAJAEXKHOCTh HMH(POPMALMU [0 KPUTEPHUSAM, MPEITOKEHHBIM
YUHUTEJIEM WU CPOPMYIMPOBAHHBIM CAMOCTOSATENIBHO.

KoMMyHMKAaTHUBHBIE YHHBEPCAIbHbIE YUeOHbIE 1elCTBUSA:

BOCIIpPUHUMATDL U Q)OpMYHHpOBaTI) CYKIACHUSA B COOTBCTCTBUU C YCIIOBUAMU
H ncjIsiMmu O6HI€HI/I$I, sSICHO, TOYHO, I'PaMOTHO BbIPA’KaTb CBOIO TOYKY 3PCHHA



B YCTHBIX M MHCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pelIeHUs
3a/1a4yi, KOMMEHTHUPOBATh MOJYYECHHBIN PE3yJIbTaT;

B X0J1¢ 00CYXICHHS 3a7aBaTh BOMPOCHI MO CYIMIECTBY 00CYXIaeMOW TEMBI,
poO0JIEMBI, peracMon 3a7a4d, BHICKA3bIBaTh WJICH, HAIICJICHHBIC Ha MTOMCK
pElICHUsS, COIMOCTaBIATh CBOWM CYXKJICHHUS C CYXICHHUSIMH JIPYTHUX
YYaCTHHKOB AHWAJIOTa, OOHAPYKWBATh Pa3M4Me W CXOJICTBO MO3UIIHNA, B
KOPPEKTHOU GopMme HopMyITupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI;
NPEACTABIATh  PE3YyNbTaThl  pPEHICHUS 3a/1a4H, DKCIICPUMCHTA,
UCCJIeIOBAHUS, TTPOEKTA, CAMOCTOSATEILHO BHIOMPATh (hOPMAT BHICTYILIICHUS
¢ yu€TOM 3aj1a4 NMPE3CHTAINA U OCOOCHHOCTEH ay/IMTOPUH;

MOHUMATh W UCIOJIB30BATh MPEUMYIIIECTBA KOMAHHONW ¥ WHIUBHYTbHON
paboThI IPU pEIICHUU YUYeOHBIX MaTEMATUUYECKUX 3a]1a4;

NPUHUMATh 1[€Jb COBMECTHOM MESITENbHOCTH, TUIAHUPOBATH OPTraHU3AIUIO
COBMECTHOW paboThl, pacmnpenensTh BHUIBI pabOT, JOTOBApUBATHCA,
00Cy’KJIaTh MPOLIECC U pe3yJIbTaT PabOThl, 0000IaTh MHEHHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPyHIoBBIX (opmax paboTel (0OCyxIeHus, oOMeH
MHEHUSIMH, MO3TOBBIC IITYPMbI U JPYTHE), BHITIOIHSATH CBOIO YacTh pabOThI
U KOOPJAWHHPOBATH CBOM JEWUCTBHS C JPYTUMH YICHAMH KOMAaH/IbI,
OIICHMBATh KA4YeCTBO CBOETO BKJIaJga B OOIIMHA MPOAYKT 1O KPHUTEPHUSIM,
chOpMyITMPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

PerynsiTuBHbIe YHMBepcajbHbIe YueOHbIe 1elCTBUSA

Camoopranusanus:

CaMOCTOSITEJILHO COCTABJIATH IIJIAH, AITOPUTM PEIICHUs 3a1adyu (WIH €ro
4acTh), BBIOMpaATh CHOCOO pEIIeHUs C YYETOM HMMEIOUIMXCS PECYPCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHpOBaTb U KOPPEKTUPOBATH
BapUaAHTHI pEIICHUH C y4€TOM HOBOM MH(OpMaIuu.

CaMOKOHTpOJ'lL, AMOIMOHAJIbLHBbIN HHTE/JIEKT:

BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLiecca U pe3yJibTaTa
pelIeHNs] MaTEMaTUYECKOM 3a1a4u;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PEIICHUH 3a]1a4H,
BHOCHUTH KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB,
HalJIEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YJIbTATA NEATECIBHOCTH IIOCTABICHHOMN LIEIU U
YCIIOBUSIM, OOBSCHATh MPUYMHBI JOCTH)KEHUS WM HEJIOCTHXKEHUS IIeNu,
HaXOJIUTh OIIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATBI



K xoHmy oOydenuss B 7 kJjacce OOYyYalOIIMICA MOJYYUT CIEAYIOIINE
IPEAMETHBIE PE3YIIBTATHI:

Pacnio3naBaTh U3y4YEeHHbIE TE€OMETpUYECKHE (UTYpBl, OINpEAeNsaTh UX
B3aMMHOE paCIOJIOKEHUE, H300paxaTb TreoMeTpuueckue (GUrypbl, BBIIOIHATH
YEPTEKU MO YCIOBUIO 3aaaud. M3MepsATh JMHEHHBIE W YIJIOBBIE BEJIMYHHBI.
PemaTp 3a1aun Ha BEIYMCIICHHUE JUIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate rpyOyl0 OLIEHKY JIMHEHHBIX M YIVIOBBIX BEJIMYMH MPEIMETOB B
peanbHON KHU3HU, pa3MEpoB MPUPOAHBIX O00BEKTOB. Pasnmmyath pasmepbl 3THX
0OBEKTOB 10 NOPSAJIKY BEIMYUHBI.

CTpouTh 4yepTexku K TeOMETPUUECKUM 3a/1a4aM.

Ilonp30BaTbCs IpPU3HAKAMH PABEHCTBA TPEYIOJBHUKOB, MCIOJIB30BAThH
IPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTrOJIbHUKOB IIPU PELIEHUU 3a/1a4.

[IpoBOAUTE JOTMYECKUE PACCYXKACHUSA C MCIOJb30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonp30BaTbCs IpU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB,
CBOWCTBOM  MEIMaHbl, MPOBECAEHHOM K  THUIOTEHY3€  MIPAMOYIOJIBHOIO
TPEYTOJbHUKA, B PELICHUN FEOMETPUUYECKHX 3a7ay.

Ornpeaenars napamuieabHOCTh MPSIMBIX C TTIOMOIIBIO YIIJIOB, KOTOPbIE 00pa3yeT
¢ HUMH ceKywas. OnpenensTe MapauieabHOCTh MPSMBIX C IOMOIIBIO PaBEHCTBA
PAcCTOSHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTOM MPSIMOM.

Pemate 3a1auun Ha kieT4aTon Oymare.

[IpoBOAUTH BHIYKMCIICHUS W HAXOAUTh YHUCIOBbIE M OyKBEHHBIC 3HAYCHUS
yIJIOB B TEOMETPUYECKMX 33Jadax C MCIOIb30BAHUEM CYMMBI  YTIJIOB
TPEYTrOJIbHUKOB W MHOTIOYTIOJBHUKOB, CBOWMCTB YIJOB, OOpa3oBaHHBIX IpHU
IIEPECEUCHUN [BYX IIapaJUICIbHBIX IMPAMBIX CEKylleh. Pemare mpakTtuueckue
3a/1a4M Ha HAXOXKJCHUE YIJIOB.

Brnaners NOHATHEM TE€OMETPUYECKOIO MECTa TOYEK. YMETh ONPEAEIATH
OMCCEKTPHUCY YIJIa U CEPEIMHHBIN NEPIEHAUKYJIAP K OTPE3KY KaK T€OMETPUUECKUE
MecTa TOYEK.

@opMyIMpOBaTh OIPENEICHUs] OKPYKHOCTH M Kpyra, XOpAbl U JIHUaMeTpa
OKPYXHOCTH, ITOJIb30BATHCS UX CBOMCTBAMU. Y METh MPUMEHSTH 3TH CBOMCTBA IMpHU
pelIeHnH 3a1a4.

Brnagers moHsiTHEM ONMCAHHOM OKOJIO TPEYIOJIbHUKA OKDPY)KHOCTH, YMETh
HaxoauTh €€ ueHtp. [lonb3oBaThes ¢dakTaMu O TOM, YTO OHCCEKTPUCHI YIJIOB
TPEYTOJbHUKA IIEPECEKAIOTCS] B OJHOM TOYKE, W O TOM, 4YTO CEpPEAVHHBIC
NEPIEHINKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OJTHOM TOUKE.

Bnagers nonstueM KacareiabHOW K OKPY>KHOCTH, MOJIb30BaThCSI TEOPEMOU O
NEPIECHINKYJSIPHOCTHA KAaCaTEJIbHOM U paguyca, IPOBEAEHHOTO K TOYKE KaCaHHUs.



[Tonp30BaThCsl MPOCTEUIIMMU F€OMETPUUYECKUMU HEPABEHCTBAMH, [TOHUMATH
UX ITPAKTUYECKAN CMBICIL.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOCHHS C MOMOIIBIO LIUPKYJISI U
JINHEUKH.

K xoHmy oOydeHuss B 8 kJacce oOydaromMiCA MOJYYUT CIEAYIOIINE
peAMETHbBIE PE3YIIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHUJbl YETHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
MOJIb30BAaThCS UX CBOMCTBAMU MIPHU PEIICHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHATh CBOMCTBA TOUYKHM IEPECEUYCHHUS MEIMaH TPEYroJibHUKa (LIEHTpa
Macc) B peLICHUH 3a]1a4.

Brnanetrs nonatvem cpeaHel JIMHUM TPEYTroJbHUKA W Tpamneluuu, TPUMEHSTh
X CBOMCTBA INPHU PEUICHWH TreoMeTpuyeckux 3anad. [losmb3oBaTbes TeopeMon
daneca U TEOPEMOU O TPONOPLUUOHATIBHBIX OTPE3KaX, IPUMEHSTh UX JUISl PEIICHUS
MPAKTUYECKUX 3a/1au.

[IpuMeHsTh NpU3HAKU MOJO00US TPEYTOJILHUKOB B PEIICHUN T€OMETPUUECKUX
3ajad.

[Tonp3oBatbest Teopemoii [ludaropa mnsa pemieHUss TEOMETPUUYECKUX U
npakTudyeckux 3agad. CTpoUTh MAaTEeMaTUYECKYH0 MOJENIb B MPAKTUYECKUX
3a/1a4ax, CaMOCTOATENIbHO JIeJaTh YePTEXK U HAXOUTh COOTBETCTBYIONIUE JTUHBI.

Brnaners moHsATHSIMEH CHHYCa, KOCHMHYyCa W TaHIE€HCAa OCTPOro yria
NPSIMOYTOJILHOTO TPEeyroiabHUKa. [10Ib30BaThCsl STUMH MOHATUSIMU Ui PELICHUS
MPAKTUYECKUX 3a/1au.

Beruucnars (paznuuHbiMUA crioco0aMu) TIONMIAAb TPEYTOJbBHUKA U TLIOIIAAH
MHOTOYTOJNBHBIX  GUryp (MONb3ysiCh, TJA€ HEOOXOJUMO, KaJIbKYJISITOPOM).
[IpuMeHATh MOTYyYEHHBbIE YMEHUS B IPAKTUYECKUX 3a/1a4aXx.

Brnaners NOHATHUSMU BIHCAHHOTO W LEHTPAJIBHOrO YIrja, HUCIOJb30BaTh
TEOPEMBI O BIIMCAHHBIX YTiax, yrilax MEXAy XopJaMu (CEKYIIUMM) U YTiie MEXITY
KacaTeJIbHOM U XOpJO0U NpH PELICHNH T€OMETPUYECKUX 3a/1a4.

Brnaners moHSATHEM ONHMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSATH CBOWCTBA
OMHUCAHHOTO YETHIPEXYTOIbHUKA MIPU PEILICHUH 3a]1a4.

[IpuMeHsTh MOJYyYEHHBIC 3HAHUSI HA MPAKTUKE — CTPOUTh MATEMaTUUYECKHUE
MOJENH IS 3a/1a4 PEAIbHOW KU3HHU U MMPOBOAUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TpPUMEHEHHWEM TMOAOOUS U TPUTOHOMETPHUH (TMOIB3YACh, TAE HEOOXOIUMO,
KaJIbKYJISITOPOM).

K xoHmy oOydeHuss B 9 kJacce OOyYarOIMICA MOJYYUT CIEAYIOIINE
NpEeAMETHBIE PE3YIbTATHI:

3HaTh TPUTOHOMETPHUYECKHE (YHKIIMM OCTPHIX YTIJIOB, HAXOIUTh C UX
MOMOIIIBIO PA3JIMYHBIC DSJIEMEHTHI MPSIMOYTOJBHOTO TPEYroJIbHUKA («pelieHue



IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaXoauTh (C TOMOIIBIO KATBKYJISATOPA) IITHHBI
Y YTJIbI JIsl HeTAOJMUYHBIX 3HAYCHUM.

[Tonp30oBaTbest opMysTaMu TPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUYICCKUM
TOXKJIECTBOM JIII HAXOXJICHHS COOTHOIICHHA MEXAY TPUTOHOMETPUYCCKUMHU
BEJTUYMHAMM.

Hcnonp30BaTh TEOpEMbl CHHYCOB M KOCUHYCOB JIJISI HAXOXACHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYTrOJbHUKOBY), TPHUMEHSITh WX MpHU
PEIICHUN TEOMETPHUYCCKUX 3a1ad.

Brnagerp  moHsTHSAMH — mpeoOpa3oBaHUS — TOAO0HWsS, COOTBETCTBEHHBIX
AIeMEeHTOB Mo100HBIX Guryp. [lonb30BaThCsl CBOMCTBaMH MOJ00MS MPOU3BOIBHBIX
buryp, yMeTh BBIUMCIATH JJIMHBI W HAXOAWTh YIJBI Y TMOAOOHBIX QUTYP.
[IpumeHsTh CBOWCTBAa MOAOOHMS B MPAKTHUYECKHX 3aqavax. YMETh NPUBOIUTH
IpUMEPHI TOJTOOHBIX (PUTYP B OKPY’KAIOIIEM MHUPE.

[Tonp30BaThCs TEOpEMaMu O MPOU3BEICHUH OTPE3KOB XOP/I, O IPOU3BEIACHUHU
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaThbcsl BEKTOpPaMH, TMOHMMATh MX TEOMETPHYCCKHH M (DU3HYECCKUI
CMBICII, TPUMEHATh HMX B PEIICHUW TEOMETPUYECKUX U (PU3NYECKUX 3ajad.
[TpuMeHATh CKaISIpHOE TPOU3BEACHUE BEKTOPOB JJIs1 HAXOXKJICHHS JIJTUH U YTJIOB.

[Tonp30BaThcsi METOAOM KOOPAWHAT HA IUIOCKOCTH, NPHMEHSTh €ro B
PEIICHUN TEOMETPUYCCKUX U MPAKTHUSCKHUX 3a/1a4.

Bragets NMOHATHSMU MPaBUJIBHOTO MHOTOYTOJBHUKA, IJIUHBI OKPY>KHOCTH,
JUTMHBI TYyTH OKPYKHOCTH U PaJMaHHON MEpHI yTJa, YMETh BBIUMCIISATH IUIONIA]b
Kpyra u ero yacteil. [I[puMeHsITh MoTydeHHbIE YMEHHS B IPAKTUYCCKUX 3a1a49ax.

Haxomuth ocu (WM TEHTPBI) CUMMETpHH (UTYp, TPUMEHSATH JIBMKCHUS
IJIOCKOCTH B MPOCTEUIINX CITyYasix.

[IpuMeHATHh MOTy4YeHHBIC 3HAHUS HA TPAKTUKE — CTPOUTh MAaTEMaTUYECKUE
MOJIEITN JIJIS 3a/1a4 PeabHOU JKM3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIUYUCICHUS
C TpPUMEHEHHEM IOJO00US W TPUTOHOMETPHUYSCKUX (QYHKIHMHA (MOJB3YSICh, TIC
HEO0OXOIMMO, KaJIBKYJISATOPOM).



TEMATHUYECKOE INTAHUPOBAHHUE
7 KIIACC

HaumenoBanue pa3aejioB U TEM

Koan4yecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne n/m Kontpoabnbie  IIpakTuueckue
NMPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTbI
[Ipocreiimme reomeTpudeckue GUTYPHI
1 U UX cBoiicTBa. 3MepeHnue 14 https://m.edsoo0.ru/SCDUTTDXL
T€OMETPUUECKHUX BEIMYUH
2 TpeyronbHUKN 22 1 https://m.edsoo.ru/LUWH113V3
ITapame e e, C a
3 PAIICIILHPIC TIPAMBIC, CYMMA YITIOB 14 1 https://m.eds00.ru/C3QIURDYS
TpEeyroJbHUKA
O T
4 KPYHHOUTD M KpYT. T SOMCTpHHECkie 14 1 https://m.edso0.ru/ZCZQS49CU
MOCTPOCHUS
5 [ToBTOpenue, 0600IIeHNE 3HAHUI 4 1 https://m.edsoo.ru/RJJ3LV3V2
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME




8 KUIACC

HaumeHoBaHue pa3/iesioB U TeM

KoauyecTBO 9acoB

daekTpoHHbIe (LM (PpOBbHIE)

Ne ni/m Kontpoubnbie | IIpakTnueckue
NPOrpamMMsbl Bcero o0pa3oBaTesIbHbIE PpecypChl
padoTbI padoThI

1 YeThIpEXYroJIbHUKU 12 1 https://m.edsoo.ru/ZLR3S406D
Teopema daneca u Teopema o

2 IPONOPLHUOHATIBHBIX OTPE3KaX, NOJOOHBIE 15 1 https://m.edsoo.ru/F8O5Z09Y8
TPEYrOJbHUKU
ITmomians. Haxoxxnenue miomanein

3 TPEYroJbHUKOB U MHOTOYTOJIBHBIX (QUTYP. 14 1 https://m.edsoo.ru/QLJ1QDOEP
[Tnomanu monoOHBIX GuUryp
Teopema IIudaropa n Hauana

4 P Garop 10 1 https://m.edsoo.ru/4ZHRPYMEW
TPUTOHOMETPHUU
Vsl B 0OKpyXHOCTU. Brincanusie n
OINMCAHHBIE YEThIPEXYT OJIbHUKH.

5 13 1 https://m.edsoo0.ru/J2JOK38GT
KacarenpHble k okpykHOCTH. Kacanue
OKPYHOCTEH

6 [ToBTOpEeHME, 0000IIIEHNE 3HAHUI 4 1 https://m.edsoo.ru/LX0AVOG6P

OBIIEE KOJIMYECTBO YACOB I10 68 6 0

[NPOITPAMME




9 KVIIACC

HaumeHoBaHue pa3iesioB U TeM

KoauuyecTBO 4acoB

JaekTpoHHbIe (U(PpoBbHIE)

Ne ni/m Kontpoabnbie | IIpakTnueckue
NMPorpamMMmblI Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoTbI
1 TpHrOHOMETPH. TeOpeMbI KOCHHYCOB H 16 1 https://m.edsoo.ru/5172BY40V
CHUHYCOB. Penienue TpeyroapHUKOB
[IpeobpaszoBanue nogoous.
2 MeTtpuueckrue COOTHOLIEHUS B 10 1 https://m.edsoo0.ru/T58CWSWSF
OKPYKHOCTH
3 Bexkropsl 12 1 https://m.edsoo.ru/X4JFWORCL
JlekapToBbI KOOPAUHATHI HA MJIOCKOCTH 9 1 https://m.edsoo.ru/ISQMGSAFT
[IpaBuibHBIE MHOTOYTOJIBHUKH. JlTMHA
5 OKPYHOCTH U IUJIOIIAAb KpyTa. 8 https://m.edsoo.ru/BMBZSAEUS
Brruncnenune mioniaaei
6 JIBHKEHUS TUIOCKOCTH 6 https://m.edsoo.ru/SHUMOCSCI
7 Hosropenme, 0606meHI:Ie’ 7 2 https://m.edsoo.ru/VYL6CQRSP
CUCTeMAaTH3allHsI 3HAaHHUH
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

[NPOI'PAMME




HNOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KouanuyecTBo yacos
Ne Mara DJIeKTpOHHbIe UG pPOBLIE
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero H3yuyeHusi | o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoTbI
[Ipocreiimme reomeTpudecKue
1 1 https://m.edsoo.rt/FYDON6D7B
00BEKTHI
2 MHOroyrojabHUK, JJOMaHas 1 https://m.edsoo.ru/AXFSIL.BJZS
CMexHbIE U BEpTUKAJIBHBIE
3 1 https://m.edsoo.ru/4JQRXZTFF
YTJIbI
CMexHbIE U BEpTUKAJIbHBIE
4 P 1 https://m.edsoo.ru/YSNLG4X31
YTJIbI
CMexxHbIe U BEepTUKAJIbHBIE
5 1 https://m.edsoo.ru/FHHJIZOPSR
YTJIBI
CMexxHbIE U BEpTUKAJIbHbBIE
6 1 https://m.edsoo.ru/76FDZEETM
YTJIbI
CMexHBbIE U BEpTUKAJIBHBIE
7 | https://m.edsoo.ru/OYZ9EFVSH
YTJIbI
CMexxHbIE U BEepTUKAJIbHbBIE
8 1 https://m.edsoo.ru/TY9P4SITH
YTJIBI
N3Mepenune TMHEHHBIX U
9 YIJIOBBIX BEJIMYUH, BEIYUCICHUE 1 https://m.eds0o.ru/8QM00C762
OTPE3KOB U yTJIOB
N3mepenune TMHEMHBIX 1
10 YIJIOBBIX BEJIMYMH, BEIYUCIICHUE 1 https://m.edsoo.ru/NBFVSYJO3
OTPE3KOB U yTJIOB
11 H3mepenune TMHEHHbBIX U 1 https://m.edsoo0.ru/OP6WEFGYY




YTJIOBBIX BEJINYWH, BEIYHCICHUE
OTpPE3KOB H yTJIOB

12

N3mepenune TMHENHbBIX U
YIJIOBBIX BEJIMYUH, BEIUUCIICHUE
OTPE3KOB U YTJIOB

https://m.edsoo.ru/NPPLOG5EH

13

[lepumerp u mowmaas Guryp,
COCTaBJICHHBIX U3
MPSIMOYT OJIbHUKOB

https://m.edsoo.ru/GX8JQNIK9

14

[lepumeTp u miomane Guryp,
COCTAaBJICHHBIX U3
MPSIMOYTOJIbHUKOB

https://m.edsoo.ru/9IMHUYBGOD

15

16

ITonsTHE 0 paBHBIX
TPEYTOJIbHUKAX U IIEPBUYHBIE
IIPECTABIEHUS O PABHBIX
¢burypax

Tpu npusHaka paBeHCTBa
TPEYTrOJIbHUKOB

https://m.edso0o0.ru/MUSTOG8Y7

https://m.edsoo.ru/TC7ZNSARE

17

Tpu nmpusHaka paBeHCTBa
TPEYroJbHUKOB

https:/m.edsoo.ru/USPZ6RWCD

18

Tpu npusHaka paBeHCTBa
TPEYTrOJIbHUKOB

https://m.edsoo.ru/RXS1ZCFR6

19

Tpu mpu3Haka paBeHCTBa
TPEYTroJbHUKOB

https:/m.edsoo.ru/3AMK84JONX

20

Tpu npusHaka paBeHCTBa
TPEYTrOJIbHUKOB

https://m.edsoo.ru/2UOROIT74

21

Tpu nmpusHaka paBeHCTBa
TPEYTroJbHUKOB

https://m.edsoo.ru/4YTS8EHGOE

22

[Ipu3naku paBeHcTBA

https://m.edsoo.ru/S8MY4YNBR




NPSAMOYTOJIbHBIX
TPEYTrOJIbHUKOB

23

[Ipu3naku paBeHCTBA
IIPSAMOYTOJIBHBIX
TPEYrOJbHUKOB

https://m.edsoo.ru/6RUL5XGO7

24

CBOiCTBO MeIUAHBI
NPSAMOYTOJIHOTO
TPEYTroJIbHUKA, IPOBEAEHHON K
TUIIOTEHY3€E

https://m.edsoo.ru/7THH7WFDK

25

CBOMCTBO MeIUaHbI
MPSIMOYTOJILHOTO
TPEYTroJIbHUKA, IPOBEAEHHON K
TUIIOTEHY3€

https://m.edsoo0.ru/WQ8PN65M7

26

PaBHOGenpeHHbBIC U
PaBHOCTOPOHHUE
TPEYTOJIbHUKHU

https://m.edsoo.ru/25HEXJLK4

27

[Ipu3Haku u cBOMCTBA
paBHOOEIPEHHOTO
TPEYroJbHUKA

https://m.eds00.ru/96QU7CN8V

28

[Ipu3Haku u cBOMCTBa
paBHOOEIPEHHOTO
TPEyroJibHUKa

https://m.edsoo.ru/FENFO6VFC

29

[Ipu3sHaku u cBoiicTBa
PaBHOOEIPEHHOTO
TpEeyrojJbHUKa

https://m.edsoo.ru/E4VPAPN4Z

30

HepaBeHCTBa B I'COMCTpUHA

https://m.edsoo.ru/OEXBPKRZE

31

HepaBeHCTBa B I'COMCTPpHH

https://m.eds00.ru/O8X71FYQW

32

HepagenctBa B reometrpun

https://m.edsoo.ru/0K379K43S




33

HepaBenctBa B reometpuu

https://m.edsoo0.ru/MGKELG3AM

34

[IpsAMOYTOIBHBIN TPEYTOIBHUK
¢ yriaom B 30°

https://m.eds00.ru/SOCYEDVQO0

35

[IpsAMOYTOIBHBIN TPEYTOIBHUK
¢ yriaom B 30°

https://m.edsoo.ru/ZZCIJIV3TUY

36

KonTponbhas pabora o teme
"TpeyroapHukn"

https://m.edsoo.ru/4LJVWGMSU

37

[TapannenbHble TpsIMBIE, UX
CBOMCTBA

https://m.edsoo.ru/KIFI1JI0A

38

[Iareiit noctynar EBkinnaa

https://m.edsoo.ru/VHBHZQ900

39

Hakpect nexamue,
COOTBETCTBCHHBIE U
OJTHOCTOPOHHUE YTJIBI,
o0pa3oBaHHbIE NPU
NIEPECEUCHUH MTapalICIbHBIX
NPSIMBIX CEKYILEH

https://m.edsoo.ru/2HLKI1J6L

40

Hakpecr nexaruue,
COOTBETCTBEHHBIC H
OOAHOCTOPOHHUC YTJIbI,
o0pa3oBaHHBIE TIPU
NEPCCCUCHUU TapPAJUICIIbHBIX
HPSIMBIX CEKyIIen

https://m.edsoo.ru/UDZCNQXRV

41

Haxkpect nexamue,
COOTBCTCTBCHHBIC U
OOIHOCTOPOHHUC YTJIbI,
o0pa3oBaHHbIE MPU
MepeceueHu  napauieabHbIX
NPSAMBIX CEKyIIEH

https://m.edsoo.ru/FOUDW75LA




42

Haxpect nexanue,
COOTBETCTBCHHBIC U
OJIHOCTOPOHHUE YTJIHI,
o0pa3oBaHHbIE TPU
MepeceueHu N MmapaieIbHbIX
MPSAMBIX CEKyIIEH

https://m.edsoo.ru/MSOJ5Z1W4

43

Hakpect nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI,
o0pa3oBaHHbIE MPU
NepeCceYeHU N NapauIeIbHbIX
MPSIMBIX CEKYIEeH

https://m.edsoo0.ru/TT46BAY6X

44

45

[Ipu3Hak napajuieaIbHOCTH
MPSIMBIX Y€PE3 PABEHCTBO
pacCTOSIHUNA OT TOYEK OAHOM
MPSIMOM 0 BTOPOU MPSIMOM
[Ipu3Hak napajuieabHOCTH
MPSIMBIX Y€PE3 PABEHCTBO
pacCTOSIHUN OT TOYEK OJHOM
NPSAMOM 10 BTOPOH NPSIMOU

https://m.edsoo.ru/11C9C3FTN

https://m.edsoo.ru/SOOH6FMBS

46

CyMmMa yriioB TpeyrojabHHUKa

https://m.edsoo.ru/S3LGUTY32

47

CYMMa YIJI0B TPCYT'OJIbHHUKA

https://m.edsoo.ru/7M6DQD7M4

48

Bueurnue yribl TpeyrojibHUKa

https://m.edsoo.ru/MNJOCGHOL

49

Bueinue yribl TpeyrojiibHUKa

| | |

https://m.edsoo.ru/DGCCJQFIY

50

KonrponsHas pabota o teme
"[TapannenbHble NpsMBIE,
CyMMa YTJIOB TPEyrojabHUKa"

https://m.edsoo.ru/HGF5RMBXO

51

OKpyXHOCTb, XOPJIbI U

https://m.edsoo.ru/AQHSUBS50U




AUaMETP, UX CBOMCTBa

52 KacarenbHas k OKpy>KHOCTH https://m.edsoo.ru/1161GKK6L
OKpy»XHOCTb, BIMCaHHAs B

53 by https://m.edsoo./4AFQG2Z4GY
yroia
0] oc CaHHa

54 KPYRHOCTE, BITHCAHHAL B https://m.edsoo.ru/8F1WSCRHY
yroJ
IIo e o I'MT, SHeHHUE

55 HoTH HPHMEHEHH https://m.edsoo.ru/0YDXH3QT6
B 3aJa4ax
II I'™MT

56 OIITHE © > HPYMEHCHEHE https://m.edsoo.ru/XG4WUS0LJ
B 3a/1a4ax
buccexrpuca u cepe1MHHbBIN

57 MEPICHAUKYIIAP KaK https://m.edsoo.ru/A2LBET3LC
reoOMeTpPHUECKHe MeCTa TOUEK
OKpYy>KHOCTh, OIIMCAHHAs OKOJIO

58 by https://m.edso0.ru/9Y404U31E
TPEYTOJIbHUKA
O

59 KPYIRHOCTD, OUICARHAT OKOTO https://m.edsoo0.ru/YZ7O6NC2Z
TpEeyrojbHUKa
OKpy»XHOCTb, BIMCaHHAas B

60 24 ’ https://m.eds00.ru/45SVSHTZC
TPEYTOJIbHUK
O )

61 KDYIHOUTD, BIMCAHHAN B https://m.edsoo.ru/OWUW4K8WS
TPEYTrOJIbHUK
[Ipocreitmue 3anaun Ha

62 P A https://m.edsoo.ru/WIZOATF77
MIOCTPOEHHE
I o

63 POCTCHITIHE saflatit Ha https://m.edsoo.ru/HIY744ST2
IIOCTPOCHHE
Kontponbnas padoTa o teme

64 "OKpY>KHOCTb U KPYT. https://m.edso0.ru/OPUFPXM6G

I'eomerpuueckue nocrpoenus"




[ToBTOpEeHME M 000OIICHNE

65 3HAHHI OCHOBHBIX ITOHSITHI U 1 https://m.edsoo.ru/075SBG25NP
METOJIOB Kypca 7 Kjacca

66 HTorosast KOHTpOJIbHAs paboTa 1 https:/m.edso0.ru/DQXGRPV72
[ToBTOpEeHME M 0000IICHNE

67 3HAHHWI OCHOBHBIX IIOHSATHI U 1 https://m.edsoo.ru/SPJ6SGBRB
METOJIOB Kypca 7 Kjacca
[ToBTrOopenue u o6o01IeHNE

68 3HAaHWI OCHOBHBIX IIOHATHH U 1 https://m.edsoo.rt/EHZSLPE7B
METOJIOB Kypca 7 Kjacca

OBIIEE KOJIMYECTBO YACOB IT10 68

[TPOTPAMME




8 KUIACC

Ne
n/n

Tema ypoka

KoauuecTBO 9acoB

KoHTpoJbLHEBIE
Bcero P
padoTsI

IIpakTH4eckue
padoTsbl

Jara
U3ydeHus

JJIeKTPOHHBbIEe HU(PPOBbIE
o0pa3oBaTe/bHbIE pecypchl

[Tapannenorpamm, ero npu3Haku
Y CBOMCTBA

https://m.edsoo.ru/60U99XROP

[Tapannenorpamm, €ero nNpu3sHaku
U CBOMCTBa

https://m.edsoo.ru/ XFHDJOUA1

[Tapannenorpamm, ero npu3Haku
U CBOWCTBA

https://m.edsoo.ru/ETRIJP7PJH

YacTHble ciiydan
napasuiesorpaMMoB
(IpSAMOYTONILHUK, POMO,
KBaJpar), UX IPU3HAKU U
CBOMCTBa

https://m.edsoo.ru/3V04FOMOZ

YacTtHble ciryyan
napasieiorpaMmMoB
(TIpsIMOYTOJILHUK, pOMO,
KBaJIpaT), X NMPU3HAKU U
CBOMCTBA

https://m.edsoo.ru/W3KUZ8901

YacTtHble ciryyan
napasieiorpaMMoB
(TIpsIMOYTOJILHUK, pOMO,
KBaJIpaT), X NMPU3HAKU U
CBOMCTBA

https://m.edsoo.ru/A685LBYSB

Tpaneuus

https://m.edsoo.ru/XGNLG6PX3

PaBHOOOKas 1 IPSIMOYTOJIbHAS

https://m.eds00.ru/SX9DDBQCM




Tpancuuu

PaBHOOOKAs M IPSIMOYTOJIbHAS

9 1 https://m.edsoo.ru/335Z3IVAZ
Tpaneuuu
10 Meroa yaBoeHuUs MEUAHbI 1 https://m.eds00.1u/T82GVAQ4U
11 LenTpanbHas cumMmMeTpust 1 https://m.edsoo.ru/XTE9B6TQ3
KonTponbhas padbora o teme
12 " . " 1 https:/m.edsoo.rt/KQJCPIRMA
YeThIpEXYroIbHUKU
Teopema daineca u Teopema o
13 1 https://m.edsoo.ru/HCAMY3QAS
MIPOMOPLUOHAIIBHBIX OTPE3Kax
14 CpenHsist TMHUS TPEYTOJIbHUKA 1 https://m.edsoo.ru/TO6VV7A20Y
15 Cpenusis TuHUS TPEYTrOJIbHUKA 1 https://m.edsoo.ru/HYP7V4LMK
16 Tpaneuus, €€ cpeaHsisa TUHUS 1 https://m.edsoo.ru/3GWNZHZ30
17 Tpanenus, e€ cpeaHss TUHUA 1 https://m.edsoo.ru/BNZI3SK2N
18 [IponopumoHabHBIE OTPE3KH 1 https://m.edsoo.ru/B8JKYR3P7
19 [IponopruoHabHbIE OTPE3KU 1 https://m.edsoo.ru/8C2KXD2IG
20 LlenTp mMacc B TpeyroJibHUKE 1 https://m.edsoo.ru/3AG2K031F
21 [Tono6HbIE TPEYTOIbHUKH 1 https://m.edsoo.ru/T2WKBADOH
T 3HaKa 0
22 pi pHsHata Ho00HA 1 https://m.edsoo.ru/EVX4D7DND
TPEYrOJbHUKOB
Tpu npusnaka nonod
23 purp €@ HOAODIA 1 https://m.edsoo.ru/SHIVEF8DT
TPEYroJbHUKOB
T 0
24 DI TIpHSHara HOAODIE 1 https://m.edsoo.ru/FOILCOMTB
TPEYrOJbHUKOB
T 0
25 Pi HpHIRAKa HOAODHUA 1 https://m.edsoo.ru/PZZM4X09B
TPEYrOJbHUKOB
[Tpumenenue non06
26 PHMCHCEHE HOAOIB IpH 1 https://m.edso0.ru/QRZMSVWGA

PCHICHUHU MMPAKTHUYCCKUX 3ada1




KonTponbhas pabora o teme

27 https://m.edsoo.ru/VY8PNEXF8
"[Togo6HbBIE TPEyTroIbHUKH"

28 (BoficTRa MIomACH https://m.edsoo.ru/EHMESPRXZ
reoMeTpudeckux (uryp
DopmyIsl 11 MI0IAAN

29 TpEyroJIbHUKA, https://m.edsoo.ru/7LCMID6RJ
napaJuiesiorpamma
DopMyIbl 11 MI0LAAN

30 TPEYTOIbHUKA, https://m.edsoo.ru/JOOMSKQJF
napaJuiesiorpamma
DopmyJIbl U1 TIOIIAAN

31 TPEYTOJIbHUKA, https://m.edsoo.ru/898HY V851
napaJuiesiorpamma
Dopmysl 11 I0IAAN

32 TpeyroJIbHUKA, https://m.edsoo.ru/879ITDCNE
napajuiesiorpamma
DopMmyIsl 11 II0AAN

33 TpeyroJibHUKa, https://m.edsoo.ru/AVI7XBVUW
napaJuiesiorpamma

34 Berauenenue miomanex https://m.edso0.ru/SI6SOA VI
CJIOKHBIX (pUryp

35 Mrowazu puryp ia kieTHarol https://m.edsoo.ru/G4JM76PBP
Oymare

36 [Tnomanu mogoOHbBIX Guryp https://m.edsoo.ru/KVCETIHHC

37 [Tnomaau moxoOHIX GuUryp https://m.eds00.ru/CIIXOIW61

38 Saza i ¢ MPaKTHHeCKiM https://m.edsoo.ru/CFH6PRHOS
COJlepyKaHUuEM

39 3agaun ¢ MPaKTUYECKUM https://m.edsoo.ru/N24T6XFFQ




COACPKaHNEM

40

Pemrenue 3aga4 ¢ IOMOINBIO
METOJa BCIIOMOIraTeIbHOU
IJIoMagu

https://m.edsoo.ru/ASWEVCBCR

41

KonTponbHas padbora 1o Teme
"ITnomans"

https://m.edsoo.ru/RKHOIBMJM

42

Teopema [Tudaropa u eé
MIPUMEHCHHE

https://m.edsoo.ru/MYONLHINK

43

Teopema IIudaropa u eé
MIpUMEHEHNE

https://m.edsoo.ru/YVPOOMYNZ

44

Teopema [Tudaropa u eé
[IPUMEHEHUE

https://m.edsoo.ru/2LKVD1853

45

46

Teopema IIudaropa u eé
MIpUMEHEHNE
Teopema [Tudaropa u eé
MIPUMEHEHUE

https://m.edsoo.ru/YW8Q15GKD

https://m.edsoo0.ru/813M9DZJ1

47

Onpenenenue
TPUTOHOMETPUIECKUX (HYHKITUHA
OCTPOTO yTJIa IPSIMOYTOJIBHOTO
TpEyrojbHUKa,
TPUTOHOMETPUUECKHUE
COOTHOIIICHHUS B IPSAMOYTOJIBHOM
TPEYTOJIBHUKE

https:/m.edsoo.ru/6 A9U6XM04

48

OCHOBHOE TPUTOHOMETPUYECKOE
TOKIECTBO

https://m.edsoo.ru/2Q0DXH1YZ5

49

OCHOBHOE TPUTOHOMETPUUYECKOE
TOYKIECTBO

https://m.edsoo.ru/N6342X4EH

50

OCHOBHOE TPUTOHOMETPUYECKOE

https://m.edsoo.ru/Z90FW4KDD




TOXACCTBO

51

KonTponbhas pabora o teme
"Teopema ITudaropa u Hagana
TPUrOHOMETpUH"

https://m.edsoo.ru/UTLIP99RE

52

Briucannsle 1 1ieHTpanbHbIE
YIJIBI, YTOJI MEX1Y KacaTeIbHOMN
U XOpAOH

https://m.edsoo.ru/EISFI79UD

53

Bnucanubie v IeHTpaIbHBIE
YTJIbI, YTOJl MEXKAY KacaTeJIbHOU
U XOpJIou

https://m.edsoo.ru/43MAHH6UG

54

BrnncanHble U eHTpaIbHbIE
YTJIbl, YTOJI MEX]y KacaTeJIbHOU
U XOpAOH

https://m.edsoo.ru/3ZZGB0BNG

55

Yrasl MeXIy XopJaaMu U
CEKYITUMHU

https://m.edsoo.ru/L94GFIER7

56

VYrisl MEeXIy XOpAaMu U
CEKyIIUMH

https://m.edsoo.ru/CEBZS8M 13

57

BnncanHbIE 1 ONMCaHHBIE
YETBIPEXYTOJIBHUKH, UX
IIPU3HAKU U CBOMCTBA

https://m.edsoo.ru/EF64M7KVW

58

Bnucanubie u onucanHbie
YeThIPEXYTOILHUKH, UX
MPU3HAKU U CBOMCTBA

https://m.eds00.ru/X56Y75XJ3

59

BnucanHueie u onucaHHbIe
YETBIPEXYTOJIBHUKHU, UX
IIPU3HAKU U CBOMCTBA

https://m.edsoo.ru/41IKJOGXSD

60

[IpumeneHne cBOMCTB
BIIMCAHHBIX U OITMCAHHBIX

https://m.edsoo.ru/FDUOS6UKR




YeThIPEXYTOJIbHUKOB MIPH
pElIeHNN TEOMETPUUIECKUX 3a]1a4

61

IIpuMeHeHue cBOWCTB
BIIMCAHHBIX U ONHUCAHHBIX
YETBIPEXYTOJIBHUKOB IIPH
pELICHNN T€OMETPUYECKUX 3a1a4

https://m.edsoo.ru/16MMU1G86

62

B3anmHOE pacnosiokeHue 1ByxX
OKPYKHOCTEH, 0011I1e
KacaTeJlbHbIe

https://m.edsoo.ru/HNR974104

63

Kacanue okpyxHOoCTE#

https://m.edsoo.ru/3CXC3I1A4]1

64

KonTponbhas pabora o teme
"VYTI1bl B OKpY>KHOCTH.
BnncanHbIe 1 onMcaHHBIE
YEThIPEXYTOJIbHUKU"

https://m.edsoo.ru/C9VEDRQZJ

65

[ToBTOpEHNE OCHOBHBIX MOHITUI
1 METOJOB KYpCcOB 7 U 8 KJIaccoB,
00o011eHne 3HaHu|

https://m.edsoo.ru/CHO0829ZLJ

66

[ToBTOpEHME OCHOBHBIX MOHITUI
Y METOJIOB KypCcOB 7 M 8 KJIaCCOB,
000011IeH1E 3HAHNI

https://m.edsoo.ru/1ERGJKPU6

67

HToroBast KOHTpOJIbHAs paboTa

https://m.edsoo.ru/J7Z28ZK4IE

68

[ToBTOpEHME OCHOBHBIX MOHITUI
Y METOJIOB KypCcOB 7 M 8 KJIaCCOB,
00001116 HrEe 3HAHUHA

https://m.edsoo.ru/BHTMJS7YA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




9 KVIIACC

KoaunuyecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U (POoBbHIE
Tema ypoka Kontpoabubie | I[lpakTudeckune
n/n Bcero u3y4eHusi | oOpa3zoBaTe/ibHbIE pecypchl
padoTsbl padoThI

Onpenenenue

1 TPUTOHOMETPUUECKHUX QYHKIUI 1 https://m.edsoo.ru/CDI1X6AAL2
yriioB ot 0° no 180°

2 @opMyIIbl IPUBENCHUS 1 https://m.edsoo.ru/0BNBY3J2Q

3 TeopeMa KOCUHYCOB 1 https://m.edsoo.ru/RHIDMBXJS5

4 Teopema KoCMHYCOB 1 https://m.edsoo.ru/KOM41J37R

5 TeopeMa KOCUHYCOB 1 https://m.edsoo.ru/JUPIR2ISZ

6 Teopema cuHycOB 1 https://m.edsoo.ru/ANH6PTII7

7 Teopema cuHycOB 1 https://m.edsoo.ru/4ALWCLZGKB

8 Teopema cuHycOB 1 https://m.edsoo.ru/6NO2CEW IN
H

9 AXOHIICHHC JUTHH CTOPOT H 1 https://m.edsoo.ru/3ILX8JCNG
BEJINYUH YTJIOB TPEYTOJbHUKOB

10 Pemrenne TpeyronbHUKOB 1 https://m.edsoo.ru/KJ889IIVV

11 Pemienue TpeyrosbHUKOB 1 https://m.edsoo.ru/ASEP9BMXS

12 Pemienue tpeyrojsbHUKOB 1 https://m.eds00.ru/992MSU6ZU

13 Pemienue TpeyrojibHUKOB 1 https://m.edsoo.ru/DH52RQGDI
IIpa ecKoe CHEHHE

14 PATIIECKOE [PUMEHETH 1 https://m.edsoo.ru/6N7QYFLH7
TEOpPEM CUHYCOB U KOCHHYCOB
[IpakTHueckoe npuMeHeHHe

15 P P 1 https://m.edsoo.ru/JXOUN27RH
TEOPEM CUHYCOB U KOCHHYCOB
KonTponbHas pabora o teme

16 " P P " 1 1 https://m.edsoo.ru/TK6LFSOQC

Pemenue TpeyrosbHUKOB




17

[TonsiTue o mpeobpa3zoBaHUU
moxoous

https://m.edsoo.ru/WPA4QONZN

18

COOTBETCTBEHHBIE DJIEMEHTEI
noJ00HBIX Uryp

https://m.edsoo.ru/6 WZ4YFOAQ

19

CoOTBETCTBEHHBIE AIIEMEHTHI
MOI00HBIX pUryp

https://m.edsoo.ru/LFK1UZATS

20

Teopema o nmpousBeaeHUN
OTPE3KOB XOp, TEOPEMA O
MIPOU3BEJICHUH OTPE3KOB
CEKyIIUX, TeOpemMa O KBaapare
KacaTeJIbHOU

https://m.edsoo.ru/KLRAL11S8

21

Teopema o mpousseneHUn
OTPE3KOB XOpJ, TEOPEMA O
IIPOU3BEICHUN OTPE3KOB
CEKYIIHX, TeOpeMa 0 KBajpaTe
KacaTeJIbHOU

https://m.edsoo.ru/LYNT6HMDS8

22

Teopema o mpousBeneHUN
OTPE3KOB XOpJ, TEOpEMA O
IIPOU3BEICHUN OTPE3KOB
CEKYIIUX, TeOpeMa 0 KBajpaTe
KacaTeJIbHOU

https://m.edsoo.ru/UJOEI9T2A

23

IIpumeHeHne TeopeM B pEeLLIEHUU
reOMETPUYECKUX 3a]a4

https://m.edsoo.ru/TOB48A8CV

24

[Ipumenenne TeopeM B pelieHUU
reOMETPUUECKHX 3a7a4

https://m.edsoo.ru/RTSQ4CQSP

25

[IpuMmeHeHne TeOpeM B PELLIEHUN
reOMEeTPUYECKUX 3a1a4

https://m.edsoo.ru/VULVGR288

26

KonTponbHas pabora o teme

https://m.edso0.ru/0949LL15C




"IIpeoOpazoBanue MoA00USI.
Metpuueckre COOTHONIEHHUS B
OKpy>kHOCTH"

27

Omnpenenennie BEKTOPOB.
DU3NYECKUI U TEOMETPUIECKUI
CMBICJT BEKTOPOB

https://m.edsoo.ru/J3CES39AE

28

CI10)KeHIe U BEIYUTAHNE
BEKTOPOB, YMHOXCHHE BEKTOPa
Ha YUCIIO

https://m.edsoo.ru/KGY8I1BY7

29

CrnosxeHue ¥ BBIYATAHUE
BEKTOPOB, YMHOKEHHE BEKTOpa
Ha YUCIIO0

https://m.edsoo.ru/LDRAMZI9Y7

30

31

CnoxeHue v BBIYUTAHUE
BEKTOPOB, YMHOKEHHE BEKTOpa
Ha YHUCIIO

PasnoxeHune BekTopa 1o 1ByM
HEKOJUIMHEAPHBIM BEKTOpaM

https://m.eds00.ru/DOG68804Y

https://m.edsoo.ru/J2TDGKREQ

32

Koopaunatsl BekTopa

https://m.edsoo.rw/IJYKUMLBW

33

CkasnsipHO€ MpOU3BE/ICHNE
BEKTOPOB, €r0 MPUMEHEHHUE JIJIS
HaxXOXXACHUA JJIMH U YTI'JIOB

https://m.edsoo.ru/OUDML3 1UP

34

CKaJ'IprHOC IMPOU3BCACHUC
BCKTOPOB, €I'0 IPUMCHCHHUE J1JIsA
HaXOXACHUA JJIMH U YTI'JIOB

https://m.edsoo.ru/AADOETIFV

35

Pemmenue 3aau ¢ moMoOIIbIO
BEKTOPOB

https://m.edsoo.ru/2JR4517A1

36

Penrenue 3aga4 ¢ TOMOIIBIO
BEKTOPOB

https://m.edsoo.tu/AMZ5CARLT




[IpumeHneHne BEKTOPOB IS

37 https://m.edsoo.ru/XJIGOFOJII
pelieHus 3aaad GU3uKu
Konrponsnas pabora o teme
38 " " https://m.edsoo.ru/XRY0OSPMOO
Bekropsl
€KapTOBbI KOOPIMHATHI TOUEK
39 Hlexap PA https://m.edsoo.ru/MHQLIZYYO
Ha TJIOCKOCTH
40 VYpaBHeHue npsMon https://m.edsoo.ru/9IUZRULTD
41 YpaBHEHHE PAMOiL https://m.edsoo.ru/8I0UXVNZK
42 VYpaBHEHUE OKPY>KHOCTU https://m.edsoo.ru/94M1DDAX9
Koopaunatsl Touek nepecedeHus
43 % https://m.edsoo.ru/DRGH38D3G
OKPY>KHOCTH M MPSAMOU
Meroa koOpAMHAT NpU PELIEHUN
44 reOMETPUUYECKHUX 3aj1ay, https://m.edsoo.ru/IAMXQ157N
MPaKTUYECKUX 3a/1a4
Meron KOOpAMHAT NPU PELLIEHUU
45 FeOMETPUUYECKUX 3a1a4, https://m.edsoo.rw/XFTU86021
MPAKTUYECKHX 3a]a4
MeTo KOOpAMHAT IPU PEIICHUN
46 r€OMETPUUYECKUX 3a]1aY, https://m.edsoo.ru/SS4ULS6P3
MPaKTUYECKUX 3a/1a4
KonTponbhas pabota o teme
47 " JlekapTOBbI KOOPANHATHI Ha https://m.edsoo.rt/WRGPEQB3J
TJIOCKOCTH"
[IpaBunIBHBIE MHOTOYTOJIBHUKH,
48 https://m.edsoo.ru/DOLCSQMPG
BBIYHMCIICHHE UX JIEMEHTOB
49 Yucno n. InuHa OKpyKHOCTH https://m.edso00.ru/2T61GISCK
50 Uwucno n. [InuHa OKpyKHOCTH https://m.edsoo0.ru/9D2XNUVZB
51 JlnuHa 1yru OKpy>KHOCTH https://m.edsoo.ru/SOYASAM3K




52

Panuannas mepa yria

https://m.eds00.ru/693M9FRD2

[Tmomaae kpyra, cekropa,

53 https://m.edsoo.ru/SERUOYOF5
CerMeHTa
ITnomans kpyra, cekTopa,

54 Haae Kkpy p https://m.eds00.ru/8TYSLUQX0
cerMeHra
ITmomane kpyra, cexropa,

55 HIa> KpYy p https://m.edsoo.ru/YMASESDLX
CerMeHTa

56 ITonsgaTue o IBUKEHUU IIJIOCKOCTH https://m.edsoo.ru/4ZNZMHHVZ
[TapanienbHbI IEPEHOC

57 p p ’ https://m.edsoo.ru/WWY INSIZE
MMOBOPOT
ITapanmenbHBIN TIEPEHOC,

58 p p https://m.edsoo.ru/F1QJSOWZA
MIOBOPOT
[TapanienbHbIN IEPEHOC

59 P p ’ https://m.edsoo.ru/D51X77IR1
MTOBOPOT
ITapanmenbHBIN IIEPEHOC,

60 p p https://m.eds0o.ru/GMG7L5683
MOBOPOT
IIpuMmenenne OBUKEHUN IPU

61 p a p https://m.edsoo.ru/WRRE97U1Q
pEllIeHNH 3a/1a4
KonTponbHas pabota no temam
"ITpaBHILHBIE MHOTOYTOJIbHUKH.

62 p y https://m.edsoo.ru/RNUG3USAL
Oxpy>XHOCTb. J[BUXKEHUS
Iockocty"
[ToBTOpenue, o600IIEHNE,
cucTeMaTHU3alus 3HaHUH.

63 . https://m.edsoo.ru/MDGLRIQ00
N3mepenune reoMeTpuiecKkux
BeJIMYMH. TpeyroiabHUKU
IToBTOpEenue, 0000IIEHHE,

64 p B https://m.edsoo.ru/EFTNXPQ2E

CUCTEMAaTHU3alUI 3HAHUN.




[TapannensHble 1
MepIEHUKYIISIPHBIC TIPSMBIE

[ToBTOpeHue, 06001IeHNE,
CHUCTEMATU3AIMs 3HAHWIA.

65 OKpY’>KHOCTB U KpYT. 1 https://m.edsoo.ru/BVACRATOO
['eomeTpuueckue nocTpoeHusl.
VYTIBl B OKpYKHOCTH
[ToBTOpenwue, 06001IEHNE,

66 CHCTOMATHIATI SHAHHH. 1 https://m.eds00.1u/M0GX4YGON
Briucanssle u onucaHHbIe
OKpY’KHOCTH MHOTOYT'OJIbHUKOB

67 HToroBast KOHTpOJIbHAs paboTa 1 https://m.edsoo.rt/EU9L2Q7GV

68 HorTopeiie, obobruerte, 1 https://m.edsoo.r/0GT7I3 W64
crucTeMaTH3alus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME




INPOBEPAEMBIE TPEGOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJBbHOMN ITPOT'PAMMBI

7 KIIACC
Kon "
IIpoBepsiemble peaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJabTara
6 I'eomerpus
Pacrio3naBaTh M3y4YeHHBIE TeOMETpUYecKhe (UTYPBI, OMPEACNSATh UX
B3aMMHOE PACTIOJIOKECHHE, H300paxkaTh TeoMeTpUiecKue (GUurypsl,
6.1 BBIIIOJIHATh YEPTEKHU IO YCIOBHUIO 3aaaud. M3mepsaTe JHMHEHHBIE U
YIJIOBBIE BEJIMYMHBL. PemaTh 3a/1aun Ha BBIUKUCIECHUE JITTUH OTPE3KOB U
BEJINYUH YTJIOB
Jenate TpyOyI0 OIEHKY JIMHEWHBIX M YTJIOBBIX BEIIMYUH MPEIMETOB B
6.2 peaJIbHOM KHU3HHU, pPa3MEpPOB INPUPOJHBIX OOBEKTOB. Paznuuath
pa3Mepsbl ATHX 00BEKTOB MO MOPSIKY BEINIHHBI
6.3 CTpouTh UepTEkKH K TECOMETPUUYECKHUM 3a]a4am
[Tonb30BaThCs MpU3HAKAMM PAaBEHCTBA TPEYTOJbHUKOB, UCIOJIb30BaTh
6.4 MIPU3HAKU U CBOMCTBA PaBHOOCIPEHHBIX TPEYTOJBHUKOB MPU PEIICHUH
3a1a4
6.5 [IpoBoauTh  JIOTMUECKHE  PACCYKIEHUS  C  UCIOJIb30BAHUEM
' T€OMETPUUYECKUX TEOPEM
ITonb30BatThCs MpU3HAKaMU paBeHCTBA MPSIMOYTOIBHBIX
6.6 TPEYTrOJIbHUKOB, CBOMCTBOM MEIMAHBI, IPOBEAEHHON K TUIIOTCHY3E
MPSIMOYTOJILHOTO TPEYTOJIbHUKA, B PEIICHUH T€OMETPUUECKUX 3a7a4
Onpenenars NapayieIbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOPBIE
6.7 oOpasyeT ¢ HUMH cekyIas. OnpenensTe NapajieNbHOCTh MPSIMBIX C
' MIOMOILIBIO PAaBEHCTBA PACCTOSAHHUI OT TOYEK OJHOM MPSMOHM 0 TOUEK
JIPyToi NpsiMOi
6.8 Pemate 3amaun Ha kieTyaToi Oymare
6.9 [IpoBOomUTh BBIYUCICHUS W HAXOJUTh YHCJIOBBIE W OYyKBEHHBIC

3HA4YCHHA YIJIOB B TCOMCTPHYCCKUX 3aJaydax C MCIIOJIb30BAHUCM




CYMMBI yIJIOB TPEYTI'OJBHUKOB U MHOI'OYI'OJIBHHKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MpPU TEPECEUCHUH JBYX MapajUIeIbHBIX MPSMBIX

ceKyller. PemaTe npakTu4ecKue 3a1a4y Ha HaXOK/ECHUE YIIIOB

Bnanets IIOHATHUEM TCOMETPHUICCKOT'O MECTa  TOYCK. YMmeTb

6.10 ompenensiaTh OUCCEeKTPUCY YIJIa U CEpPEelUHHBIA MEePIeHIUKYIAp K
OTPE3KY KaK T€OMETPUYECKUE MECTa TOUEK
@opMyIMpOBaTh OMNPEICICHUS OKPY>KHOCTHM M Kpyra, XOpIbl U
6.11 JIHaMETpa OKPYKHOCTH, TIOJb30BaTbCS MUX CBOWCTBAMH. YMETh
IIPUMEHSITh 3TH CBOWCTBA IIPU PEILICHUH 3324
Bianers NOHATHEM ONMCAHHONW OKOJIO TPEYTOJIbHUKA OKPY’KHOCTH,
yMeTb HaxoauTh e€¢ ueHtp. llonp3oBarecs (akramMm O TOM, UTO
6.12 OMCCEKTPUCHI YTIIOB TPEYroJbHUKA MEPECeKalOTCsl B OAHOM TOUYKE, U O
TOM, YTO CEpPEAMHHBIE NMEPHEHAUKYJSIPbl K CTOPOHAM TpPEYTroJIbHHKA
[IEPECEKAIOTCS B OJTHOW TOUKE
Brnanerp mnoHsATHEM KacaTeNbHOW K OKPYXHOCTH, I0Jb30BATHCS
6.13 TEOpEMO O TEPHCHAMKYISIPHOCTH KacaTelbHOW U  pajuyca,
IIPOBEAEHHOIO K TOUKE KacaHUs
6.14 [Tonp30BaTbCs MPOCTEHIIMMU T'€OMETPUYECKUMHU HEPAaBEHCTBAMU,
. MMOHUMATh UX MPAKTUICCKUN CMBICIT
6.15 IIpoBOANTH OCHOBHBIE T'€OMETPHUYECKHE IOCTPOEHUS C MOMOUIBIO
' LUPKYJIS U JIMHEUKU
8 KUIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsIeMOro .
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs
pe3yJbTarTa
6 I'eomertpus
61 PacriozHaBaTh OCHOBHBIE BHJIbI UYETBIPEXYTOJBHUKOB, UX 3JIEMEHTHI,
' I10JIb30BaThCSl UX CBOMCTBAMU MPU PELIEHUN N'€OMETPUUECKUX 3a]1a4
6.2 IIpuMeHsTh CBOMCTBA TOUYKM IIE€PECEUEHUS] MEAMAH TpPEyroJbHHUKA
' (ueHTpa Macc) B pelieHUH 3a1a4
63 Brnaners mnoHsTHEM cpeqHEN JMHUM TPEYroJbHUKA M Tpareiuu,

NPpUMCHATL HUX CBOMCTBaA npu peIICHHUU TCOMCTPUUYCCKHUX 3a/1ad.




ITonb3oBatbesa Teopemont Paneca U TEOPEMON O HMPONOPLUUOHAIBHBIX

OTPEC3KaxX, IPUMCHATH UX IJI PCIICHUSA MMPAKTUUCCKUX 3a/1a1

6.4

[TpuMeHsaTs OpU3HAKM MOJOOUS  TPEYroJbHUKOB B  PELICHUHU

reOMECTPHUYCCKUX 3aaav

6.5

[Tonb3oBatbest TeopeMoit [Iudaropa mist perieHns reoMeTpuuecKux u
npakTHueckux 3aaad. CTpouTh MaTeMaTU4YecKyl0 MOZeNlb B
MPaKTUYECKUX 3aJa4aX, CaMOCTOSATEIBHO ACNaTh YePTEK U HAXOAUTh

COOTBETCTBYIOIINEC AJIWHBI

6.6

Bianers NOHATHSAMH CUHYCa, KOCHMHYCAa M TaHI€HCa OCTpPOrO yIja
IIPSAIMOYTOJIBHOTO TPEYroyibHUKA. [lob30BaThCs 3THUMHM INOHATHAMU

AJI1 pCHICHUA TPAKTUYCCKUX 3a1a4

6.7

Bbruucnare (pa3nuyHbIMM croco0aMu) IUIOIIAAb TPEyrojbHUKA WU
IUIOINAZM MHOTOYTOJIbHBIX (uryp (mosib3ysach, rae HE0O0XOIUMO,
KalnbKyJIITOpoM). [IpUMeHATh MoNydeHHbIE YMEHHSI B MPAKTHUYECKHX

3aJadax

6.8

BnageTs NOHATUAMH BIMCAHHOTO U LIEHTPAJIBHOTO YIJIA, UCIIOIb30BaTh
TEOPEMbI O BIIMCAHHBIX yTJaX, yriax MeXay XOpAaMmH (CEeKyIIMMH) U
yIile MEXKIy KacaTeJIbHOM W XOPIOM IPHU PEHICHUH I'€OMETPUYECKHUX

3aaa4

6.9

BJIa,Z[GTI) IIOHATHUEM OIIMCAaHHOTI'O tIGTI:IpéXYl“OJH:HI/IKa, MMPUMCHATH

CBOMCTBA OIIMCAHHOI'O YETBIPEXYTOJIbHUKA IIPYU PELICHUU 3a1a4

6.10

HpI/IMCHSITL IMOJTYYCHHBIC 3HAaHWUS Ha  [OPAKTHUKEC —  CTPOHUTH
MAaTEMATHYCCKHUEC MOJACIMN HJId 3aJad peaanoﬁ JKU3HU U IIPOBOIUTH
COOTBCTCTBYIOIIINEC  BBIYUCIICHHA C IIPUMCHCHHEM HOI[O6I/I$I n

TPUTOHOMETPHH (MOJIB3YSACh, TJIe HEOOXOAUMO, KaIbKYJISTOPOM)

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

3HaTb TPUTOHOMCTPUYICCKHC (bYHKI_II/II/I OCTPBIX YIJIOB, HAXOOUTH C UX

IMOMOIIBIO PA3JIMYHBIC JJIEMCHTBLI IIPAMOYTOJIbBHOI'O TPCYTOJIbHUKA




(«pemieHne  MPSAMOYIOJBHBIX  TPEyrolbHHUKOB»). Haxomuts (c

IIOMOIIBIO KaHBKYHHTOpa) JJIMHBI 1 YTJIbL JJIA HETAOIMYHBIX 3HAYECHUH

6.2

ITonw30BaThCA (bOpMynaMI/I IIPUBCACHUA nu OCHOBHBIM
TPUTOHOMCTPHYCCKUM TOXKACCTBOM [JIdI HAXOXKIACHUA COOTHOIIICHUMN

MCXKAY TPUTOHOMCTPHUICCKUMHA BCIIMYNHAMU

6.3

Hcnonb3oBath TEOpeMbl CHHYCOB M KOCHUHYCOB JUIsl HaXOXACHUS
Pa3IUYHBIX DJIEMEHTOB TPEYTrOJbHUKA («pEIIeHUE TPEYTOJIbHUKOBY),

MPUMCHATH UX IPU PCIICHUU I'COMETPHUICCKUX 3aaa4

6.4

Brnagetp moHATHAMH TIpeoOpa3oBaHUs IMOJO00MS, COOTBETCTBEHHBIX
AIeMEHTOB MOA00HBIX ¢uryp. Ilomp3oBaThCs CBOWCTBAMHU MOAOOMS
MPOU3BOJIBHBIX (UTYDP, YMETh BBIUUCIATH JAJIUHBI U HaXOJIUTh YTJbl Y
noao0HbIX Quryp. IlpumeHsTs cBoMCTBa MOAO0OUS B MPAKTUYECKUX
3aja4ax. YMeETb TPHUBOAUTH MPHUMEPHl TMOMOOHBIX (GUTYp B

OKpYXaroleM MUpe

6.5

ITonw30BaThCsA T€OpEMaMH O IIPOM3BCIACHHUHU OTPE3KOB XOpA, O

MIPOM3BEIEHUN OTPE3KOB CEKYIIHX, O KBaJpaTe KacareabHOU

6.6

Ilonb30oBaTbCd  BEKTOpPAaMM, IIOHUMAaTb KX TE€OMETPUYECKUNA U
¢u3nueckuil CMbICH, NPUMEHATh MX B PELICHUHM T'€OMETPUYECKUX M
¢u3nyeckux 3anad. [IpuMeHsTh CKaIspHOE NMPOU3BEJCHHE BEKTOPOB

JJI1 HAXOXKACHUA OJIMH U YIJIOB

6.7

ITonw30BaThCA MCTOAOM KOOpAMHAT HA IUIOCKOCTHU, NPUMCHATL €r0 B

peICHUU I'COMCTPUICCKUX U IPAKTUYCCKUX 3a1aY

6.8

Bnagetp NOHATHAMM — IPAaBWIBHOTO  MHOTOYIOJIBHHMKA,  JUIMHBI
OKPY’KHOCTH, [UIMHBI JYTM OKPYKHOCTH W paJWaHHOM Mepbl yIia,
YMETh BBIUMCIATH IUIOAAL Kpyra U ero 4acred. IIpumeHars

MOJIYUYCHHBIC YMCHUS B ITPAKTHYCCKUX 3aaavdax

6.9

HaxoauTh ocu Win HEHTPbl CUMMETPUH GUTYD, TPUMEHATD JIBUXKEHUS

IJIOCKOCTH B MPOCTEHIINX CITy4dasiX

6.10

IIpuMeHATH TONlydeHHBIE 3HAHUS HA [PAaKTUKE —  CTPOUTH
MaTEeMaTUYECKHEe MOJENN Ul 3aad pealbHOM XU3HU U NPOBOJUTH
COOTBETCTBYIOILIME BBIYUCIEHUS C MPUMEHEHHeM [oaoldus u

TPUTOHOMETpUUECKUX (QYHKUIUN (MONb3ysiCh, TA€ HEO0O0XOAUMO,




KaJIbKYJISITOPOM)




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COAEPKAHMS
6 I'eomeTpus
HavaneHble noHsATus reometpun. Touka, npsimasi, OTpe30K, Jdyd. Yrou. Buabl
6.1 yriaoB. BepTukanbHble M CMeXHble yribl. buccekrpuca yrmna. Jlomanas,
MHOTOyrojbHUK. [[apanienbHOCTh U NEPHIEHANKYISIPHOCTD MTPSIMBIX
6.2 Cummerpuunble  Qurypbl. OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPUH.
' [Ipumepsl CHMMETPHUH B OKPYKAKOLIEM MUPE
63 OcCHOBHbBIE TTOCTPOEHMSI C MOMOUIbIO LUPKYJIS WU JIMHEHKU. TpeyrojabHUK.
. BricoTa, Mmeanana, OuccekTpuca, ux CBOMCTBA
6.4 PaBHOOeIpeHHBII ¥ pPaBHOCTOPOHHHMH  TPEyroiibHUKU. HepaBeHCTBO
' TPEYroJIbHUKA
65 CpoiicTBa W TPU3HAKK PaBHOOEIPEHHOro TpeyroibHuka. [lpu3Haku
' pPaBEHCTBA TPEYTOJbHUKOB
6.6 CBoiicTBa U NMPU3HAKU NMAPAJUIENIbHBIX TPSAMBIX. CymMMa yIJIOB TPEYTOJIbHUKA.
' BHemiHue yribl TpeyrojibHUKa
[IpsimoyronbHb  TpeyrodbHUK. CBOMCTBO MeIMaHbl MPSIMOYTOJILHOTO
6.7 TpPEeyrojbHUKa, MpOBEAEHHOM K runoreHy3e. [lpu3Haku paBeHCTBa
. HPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSIMOYTONbHBIN TPEYroIbHUK C YTJIOM B
30°
HepaBeHcTBa B T€OMETpHUM: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHO#, TeopemMa o OonblieM yriae u Oonbliei CTOpOHE
TpeyroibHuKa. [lepneHaukynsp 1 HaKJIOHHas
6.9 I'eomeTpruueckoe MecTo TodeKk. buccekrpuca yrima ©  CepeIMHHBIN
' NEePHEHAUKYISP K OTPE3KY KaK FEOMETPUUECKHE MECTA TOUEK
OkpyXHOCTb M Kpyr, XOpAa U JuaMeTp, HUX CcBoiicTBa. Bzaumuoe
6.10 pacroyioXeHue OKpPY)XHOCTH u mpsamon. KacarenpHas u cekymas K
OKPYXHOCTHU
611 Okpy’XKHOCTb, BIUCaHHasi B yroyl. BnucaHHas W omnucaHHas OKPYXHOCTHU

TPEYrOJIbHUKA




8 KUIACC

Kon IIpoBepsieMblii JJIeMEHT COAEPKAHUS

6 I'eomeTpus

6.1 Yetslpéxyronbauku. [lapannenorpamm, ero npu3sHaku U CBOMCTBA

6.2 [TpstmoyronbpHUK, poMO, KBaapaT, X MPU3HAKU U CBOWCTBA

P Tpanenus, paBHOOOKasi Tpamnenus, e€ CBOMCTBAa U NMPpU3HAKU. [IpsmMoyrobHas
' Tpaneuus

64 Merton yasoenusi Mmeauansl. LlenTpanbHas cummetpus. Teopema Paneca u
' TEeopeMa O MPOIMOPLHUOHAIBHBIX OTPE3KaxX

6.5 Cpennue TUHUM TPEYrojbHUKA U Tpanenuu. LleHTp Macc TpeyroiabHUKa

6.6 [TonoGue TpeyronbHUKOB, Ko3(h¢umueHtT moxodus. I[IpusHaku mnoH00US
' TPEeyrodbHUKOB. [I[puMeHeHne mog00us IPU PEIICHUH MPAKTUISCKUX 3a/1a4

6.7 @opmynbl ANd  IUIOMIAAM TPEYroibHUKA, TMapajuienorpamMma, pomba u
' Tpaneuuu

63 CgoiicTBa miomaae reomerpuueckux ¢uryp. OTHomIEHHE TUIOMANCH
' Mo00HBIX (huryp

6.9 Brruucienue mionagei TpeyroJjbHUKOB U MHOTOYTOJIbHUKOB Ha KJIE€TYATON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl I[ludaropa mnpu pemeHun
' MPaKTUYECKUX 3a/1a4

CuHyc, KOCHUHYC, TaHT'€HC OCTPOIO YyIJIa IPsIMOYT'OJIbHOTO TPEYrOJbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. | pUTOHOMETpUYECKHE
¢bynkmm yrios B 30°, 45° u 60°

6.12 Brnucannele W 1EHTpadbHBIE YIVIbI, YTOJ MEXKIY KacaTelbHOW W XOPIOW.
' VYribl MeXAy XOpAaMu U CEKyLIUMU

6.13 BrucanHble 1 ONMCaHHBIE YETBIPEXYTOJIbHUKH

6.14 B3aumHoe pacnoniokeHue ABYX OKpykHOcTed. Kacanuwe OKpyX HOCTEH.

OO01mue kacaTeiabHbIE K ABYM OKPYKHOCTSAM

9 KIIACC




Kon

HpOBepHEMLIﬁ 3JEMEHT COACPRKAHUSA

6 ['eomeTpus
61 Cunyc, kocunyc, Tauresc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
' TOKIECTBO. POPMYJIIbI IPUBEACHHUS
Pemenne tpeyronapHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. PerieHue
6.2 IPAKTUYECKUX 3a/a4 C MCIOJIb30BAaHHUEM TEOPEMBl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [Ipeo6pazoBanue momoous. [Tomodre COOTBETCTBEHHBIX YJIEMEHTOB
64 Teopema 0 Mpou3BEIECHUH OTPEZKOB XOPJ, TEOPEMBI O MPOU3BEIECHUHN OTPE3KOB
' CEKYIIIHX, TEOpEMa O KBaJApaTe KacaTeJIbHOU
Bextop, gnmHa ~ (MOmynb) — BEKTOpa,  COHAmpaBlE€HHbIE  BEKTOPHI,
65 MIPOTUBOIONIOXKHO HAMpaBJICHHbIE BEKTOPBL, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIepallii HaJl BeKTopamu. PasznojkeHue BeKTopa Mo AByM
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunats! BekTopa. CkansipHOe NpPOU3BEICHHE BEKTOPOB, NIPUMEHEHUE IS
' HaXO0XJI€HUs JUIMH U YTJIOB
JlekapToBbl KOOPAMHATHI HA IUIOCKOCTU. YPaBHEHUS NPSAMOU U OKPYKHOCTHU B
6.7 KOOpJMHATAX, IEPECEUCHNE OKPYKHOCTEN U NpAMbIX. MeTol KOOpAUHAT U €T0
MpUMEHEHUE
6.8 [IpaBriibHBIE MHOTOYTOJIBHUKH
6.9 Jnuna oxpyxHOcTH. ['pamycHast U paauaHHas Mepa yriia, BEIUUCICHUE JUIMH IyT
' OKPYXHOCTEH
6.10 [Tnomane kpyra, ceKTopa, CerMeHTa
611 JIBuKeHMsT IUIOCKOCTM M BHYTPEHHUE CHUMMETpUM (Guryp (3j€eMeHTapHbIe

npeactasieHus). [lapamiensuerit neperoc. [loBopot




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUWSI OCHOBHOM OBPA30BATEJBLHON
HNPOI'PAMMBbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
MPOBEPSIEMOT 0
TpeOoBaHUs

IIpoBepsiemble TPeOGOBaHMSA K NMPeIMETHBIM pe3yJIbTaTaM
0CBOEHHsI 0OCHOBHOI1 00pa30BaTeIbLHOM NPOrPaMMbl OCHOBHOT'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBaTb NOHATHUAMU: MHOXECTBO, IOJMHOXECTBO,
omnepaluy HaJ MHOKECTBAMHU; YMEHHUE OIEpUPOBATH IOHATHAMMU:
rpad, cBs3HBIA rpad, AepeBo, LMK, MPUMEHITh UX NpPU PELICHUU
3aJa4; YMEHHE HCIIONb30BaTh rpaduyeckoe mpeacTaBieHue MHOXKECTB
JUIsL OIIMCAHUS PeajbHBIX MPOLIECCOB U SBIEHUM, NIPU PELICHUH 3a1ad

U3 APYTUX y4eOHBIX MPEAMETOB

YMeHHe onepupoBaTh MOHATUSAMHU: OIPEACIICHHE, aKCHOMa, TEOpEMa,
JI0Ka3aTeJIbCTBO; YMEHHME pPAacIO3HAaBaTb HWCTUHHBIE W JIOJKHBIC
BBICKA3bIBAaHUSA, INPHUBOJAUTH IPUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BBICKAa3bIBAHHA U OTPULIAHUSA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATHAMHU: HATypAIbHOE YHUCIO, MPOCTOE H
COCTaBHOE YHUCJIO, JIEIMMOCTh HATYpPaJIbHBIX YHUCEJ, MPU3HAKU
JIETUMOCTH, IIeJIO€ YHUCIO0, MOJYJIb 4ucia, OOBIKHOBEHHAs ApoOb U
JEeCSTUYHAs JpoOb, CTAHIAPTHBIA BUJ YHCIA, PAMOHAIBHOE YHCIIO,
UppAlMOHANIFHOE YHCIIO, apu(PMETUYECKH KBaJApaTHBIA KOPEHbD;
YMEHHUE BBINOJHATH JEMCTBUS C  YWCIAaMH, CpaBHUBAaTb U
YHOPSIOYMBATh 4YHUCHA, NPEACTABIATh YHUCIA HAa KOOPAUHATHOMN
NpsIMOM, OKpPYIJIATh YHUCJIA; YMEHHE JeNaThb MNPUKHAKY U OIEHKY

pe3yibTaTta BBIYMCJICHHI

YMeHHe onepupoBaTh IMOHATHUAMM: CTENEHb C LEJIbIM IOKa3aTeeM,
apupMeTUYECKHI KBaJApaTHBI KOPEHb, MHOTOWIEH, aJreOpandyeckas
JpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTEIEHU
OOJIbIlIE CIWHUIIBI, YMEHHE BBINOIHATH pacuérel 1o (opmyram,
npeoOpa3oBaHus IEIbIX, APOOHO-PAlMOHATBHBIX BBIPAXKCHUH U
BBIPAXKEHHUI C KOPHSIMH, PA3JIOKEHUE MHOI'OUYJICHA HA MHOXXHUTEIH, B
TOM 4YHCIIE C HCIOJIb30BaHHEM (OpPMYyN Pa3HOCTH KBAJAPaTOB U

KBaJpaTa CyMMBI U Pa3HOCTH

YMmenue OINICpUPOBATH IOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHHUEC C




OJIHOI IEpEMEHHOM, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C
MEPEMEHHOM; YMEHUE peliaTh JUHEHHBbIE M KBaJpaTHbIE yYpaBHEHMUS,
JIPOOHO-pAIOHATBHBIE yYPaBHEHUS C OJHOW TEPEMEHHOW, CHUCTEMBI
JIBYX JIMHEWHBIX ypaBHEHUH, JTUHEHHbIE HEPAaBEHCTBA M HUX CHCTEMBIL,
KBaJ[paTHblE U APOOHO-pallMOHAIbHBIE HEPAaBEHCTBA C  OJHOMI
MIEPEMEHHOM, B TOM UHMCJIE MPU PELICHUU 3a]a4 U3 JPYTUX MPEeAMETOB
U TPAKTUYECKUX 3a7a4; YMEHUE HCIOJIb30BATh KOOPAMHATHYIO
OpsIMYI0 UM KOOPJUHATHYIO IUIOCKOCTH JUJISl M300pa)KeHHsl pelieHuit

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIMS, IpaduK QYHKIMH, HYIU
byHKIMH, MIPOMEXKYTKH 3HAKOIOCTOSIHCTBA, IPOMEXYTKH
BO3pacTaHus, yOBbIBaHWS, HaWOOJbIIEE W HAUMEHbIIEEC 3HAYCHUS
byHKLINY; yMEHHE OIIEpUpOBaTh MOHITHUSIMU: npsimast
PONOPLHUOHATIBHOCTD, JMHEHHAs (PyHKIUS, KBagpaTuyHas (yHKIMA,
oOpaTHass NPOMOPLUOHATIBHOCTh, Mapaboia, rumepoona; ymeHue
CTpoUTh TpaduKu GYHKIUH, UCTIONB30BAaTh IPa(UKU I ONpEACICHUS
CBOMCTB MPOILIECCOB M 3aBUCHUMOCTEH, AJI PELIeHHs 3a/1ad U3 JPYrux
y4eOHbIX HPEIMETOB U pEalbHOM JKU3HM; YMEHHE BbIpaXKaTb

(l)OpMy.]'IaMI/I 3aBUCHUMOCTHU MEXKAY BCIIMYMHAMU

VYmenue OINIepUpOBATh MOHATUSMHU: M0CTIe10BATEIbHOCTbD,
apudmernyeckass U reoMeTpudecKkass  IMPOrpPEecCUH;  YMEHHUE
UCIIOJIb30BaTh CBOWCTBA IOCJEA0BATEIbHOCTEH, (OPMYIJIBI CyMMBI U
o01Iero wieHa Ipu pelieHuH 3ajad, B TOM 4YHCie 3ajad U3 APYTUX

y4eOHBIX IPEIMETOB U PEATLHOM KUZHU

YMeHue pemarh 3aJa4d pa3HbIX THUIOB (B TOM YHCIE HA MPOLIECHTHI,
IO M 4YacTH, JBWXKEHHE, paboTy, IIEHy TOBapOB U CTOMMOCTh
MOKYTIOK U YCIYT, HAJIOTH, 337a4i U3 00JIacTH yIpaBIeHUS JINYHBIMU U
ceMeiHbIMU  (MHAHCAMHU); YMEHHE  COCTABIATH  BBIPAXKECHHUS,
YpaBHEHUS, HEPABEHCTBA W CHUCTEMbl IO YCIOBHIO 3aJlayu,
HCCIIE0BaTh MOJTYYEHHOE PEIICHUE W OICHUBAThH MPAaBIONOA00HOCTh

MOJTyYEHHBIX Pe3yJIbTaTOB

YMeHue onepupoBaTh MOHATUSAMU: QUTYpaA, TOUKA, OTPE3OK, MpsMas,
Ty, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYTOJIbHUK, paBHOOEIPCHHBIH
U PABHOCTOPOHHUM TPEYTrOJIbHUKH, IPSMOYTOJIbHBIA TPEYrOJbHUK,

MeauaHa, OUCCeKTpUca M BBICOTA TPEYTOJbHUKA, YETHIPEXYTOJIBHUK,




napajieNiorpaMM, poM0O, TPSMOYTOJBHHMK, KBajapaT, Tpareuus;
OKpY’KHOCTb, KpYyTI, KacaTellbHasl; 3HaKOMCTBO € IPOCTPAHCTBEHHBIMU
¢urypamu; ymMeHue pemaTh 3aJauyd, B TOM YHUCIE U3 MOBCEIHEBHOM
JKU3HU, Ha HAXO0XKJIEHUE TeOMETPUYECKHX BEJINYMH C IPUMEHEHUEM

U3yUYEHHBIX CBOMCTB GUryp U (pakToB

10

YMeHHue onepupoBaTh IOHATUSMU: PABEHCTBO (UIYp, pPaBEHCTBO
TPEYTOJIbHUKOB; MApaUIEIbHOCTh M MEPIEHIUKYISIPHOCTh MPSIMBIX,
YroJl MEXIy NpSIMBIMH, TEpPICHIUKYISP, HAKIOHHAs, MPOCSKITHS,
nogobue Guryp, mogo0HbIe TPEYTOIEHUKH, CAMMETPHST OTHOCUTEIIHLHO
TOYKHM WM TPSMOW; YMEHHE paclio3HaBaTh PAaBEHCTBO, CHMMETPHIO U
nosnobue ¢uryp, napawuieIbHOCTh U NEPHEHANKYISIPHOCTh MPSMBIX B

OKpYXKaIoIIeM MHpE
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YMeHne onepupoBaTh IHMOHATHSAMM: JJUHA, PACCTOSHHUE, Yroll
(BemMuMHA yTia, CUHYC M KOCHHYC yIJla TPEeYroJbHHKA), IUIOIIAIb;
YMEHHE OLIEHUBATh pa3Mepbl NMPeIMETOB U OOBEKTOB B OKPY’KaIOIIEM
MHUpE; YMEHHE NpUMEHATh (OpMyJbl MEepUMETpa U  IUJIOMIATU
MHOT'OYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH M IUIOIIAAM Kpyra, oobema
IPSAMOYTOJBHOTO MapauleeNuIea; YMEHUE INPUMEHATh NPU3HAKU
paBeHCTBa TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpUroHOMETpHUUECKHE COOTHOLICHMSA  JUIs

BBIYMCIICHUS JJIMH, PACCTOSIHUMI, TIOIIAAEH

12

YMmenne wu300pakaTh IUIOCKHE (UTYpsl W HX KOMOWHAIUH,
NPOCTPAHCTBEHHBIE (UTYPBl OT PYKH, C TOMOLIbIO YEPTEKHBIX
UHCTPYMEHTOB U JJIEKTPOHHBIX CpEACTB 10 TEKCTOBOMY HWJIHU

CUMBOJIbHOMY OIIMCAHUIO

13

YMeHune  onepupoBaThb MOHATHSAMHU: IPSIMOYTOJIbHAs — CUCTEMa
KOOPJMHAT, KOOPJAWHATHI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
MIPOM3BEICHNE BEKTOPA HA YHCIIO, CKAJISIPHOE MPOU3BECHIE BEKTOPOB;
YMEHHE HCIOJIb30BaTh BEKTOPHl M KOOPIWHATHI AJI MPEACTABICHUS
JAHHBIX W pEIIeHUs 3aJad, B TOM 4YHCJIE M3 JPYrUX Y4eOHBIX

MPEIMETOB U peabHOMN KU3HU

14

YMeHue onepupoBaTh IOHSATUSIMU: CTOJIOMKOBBIE M  KPYIOBbBIE
qUarpaMMbl,  TaOJNWIBL, CcpeiHee  apudmMeThdeckoe, MenuaHa,
HanOoIplllee M HAaUMEHbIIee 3HAYCHHUS, pa3Max YHCIOBOrO Habopa;

YMEHHE  W3BJIEKaTh, HMHTEPIPETUPOBATH M  MpeoOpa3oBHIBATH




uHpOpMaIMIo, TPEACTABICHHYI0 B TaOMUIaX W Ha Juarpammax,
OTpaXKarollyl0 CBOMCTBA M XAPAKTEPUCTUKU PEAIBHBIX IPOLECCOB U
SBJICHUW; YMEHUE pacro3HaBaTh M3MEHYMBBIC BEJIUYMHBI B

OKpY>KalolIeM MUpe

15

YMeHue omnepupoBaTh MOHATHUSAMU: CIY4YailHBIA OMBIT (CITy4aiHbII
AKCIICPUMEHT), JJEMEHTApHOE COOBITHE (DJIEMEHTApHBIH HCXO])
CIIy4alfHOTO OTIBITA, CIIy4allHOE€ COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHUE HaXOJUTh BEPOSTHOCTH CIIYYaWHBIX COOBITHH B OIBITAX C
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITHSIMH; YMEHHUE peIlaTh
3aJa4d METOJIOM OpPTraHM30BAaHHOTO Tepedopa W C HCIOJIB30BaHHEM
MpaBWJIa YMHOXXEHUS;, YMEHHUE OIICHUBATh BEPOSTHOCTH PEaTbHBIX
COOBITHIA W SIBJICHHIA, MOHUMATh POJIb MPAKTHYECKHA JTOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITHII B OKpYXalIIeM MHUPE W B IKU3HH;
3HAKOMCTBO C TMOHSITHEM HE3aBUCHUMBIX COOBITHI, 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCEI U €T0 POJIBIO B MACCOBBIX SIBJICHUAX

16

YMeHue BBIOUpATh MOAXOISAIIMKA W3YYEHHBIM METON MAJ PElIeHUs
3a/1aud, NPUBOJUTH NPHUMEPHl MAaTEMAaTUUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTeMaTUKH B
HUCKYCCTBE, OIMCHIBATh OT/JEIbHBIC BBIJAIOIIMECS PE3YJIbTATHI,
MOJYyYECHHBIE B XOJI€ Pa3BUTHS MAaTeMaTUKH KaK HAyKH, NPUBOJUTH
MpUMEPHI MATEMAaTUYECKUX OTKPBITUH M UX aBTOPOB B OTECYECTBEHHOM

Y BCEMUPHOM UCTOPUH




HHEPEYEHD 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA OI'D
IO MATEMATHUKE

Kon

IIpoBepsieMblii 3JIeMeHT COIeP:KAHUS

Yucna 1 BEIUHCIIEHUS

1.1 Hatypanbnble u nensle yncna. [Ipu3Haky 1eIMMOCTH LENbIX YHCEN

1 OOBbIKHOBEHHBIE M JIeCATHYHBIE  JpOOHM,  MPOLEHTbl, OECKOHEYHbIE
' TepUONIECKUE TPOOH

3 Panponanehpie uncna. ApupMeTuyeckue onepanuu C  palndoOHAJIbHBIMHU
. 4yHCclIaMU

4 JlelictBuTenpHble yKciaa. Apu(pMETHYECKHE ONEpaluu ¢ JIeHCTBUTEIbHBIMU
' qucIaMU

s [MpubnmxEHHBIE BBIYMCIICHUS, TPaBWJIA OKPYTJCHHSA, MPUKHIKA W OLEHKa
. pe3ynbTara BEIYUCICHUN

2 AnreOpanyeckue BhIpaXKEHUS

2.1 BykBenHble BbIpakeHUs (BbIPaKEHUS C IEPEMEHHBIMU )

55 Crenenp ¢ nensiM nokasareneM. CTENEeHb € palMOHAJIbHBIM IIOKA3aTEJIEM.
. CBolicTBa CTENIEHU

23 MHorouneHsl

24 Anrebpanueckas ApoOb

5 s Apudmernueckuit KOpEHb  HaTypaJbHOU CTEIIECHHU. JHenctBus c
' apu(MeTHUECKUMH KOPHIMHU HaTypajIbHOM CTeNeHn

3 VYpaBHEeHUS 1 HEpaBEHCTBA

31 Henbie u npoOHO-panyoHasbHbIe ypaBHEHUS. CHCTEMBl M COBOKYIHOCTH
' ypaBHEHUN

35 Henble u npoOGHO-pannoHaIbHbIE HepaBeHCTBA. CHUCTEMBI UM COBOKYIHOCTH
' HEPABEHCTB

33 Pemenne TekCTOBBIX 3a1a4

4 YucaoBbIe NOCIE0BATEILHOCTH

4.1 IlocieqoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS IIOCIEN0BATEILHOCTEN

4.2 Apudmernueckass u reomerpuyeckas nporpeccur. @Dopmyna  CIOKHBIX




IIPOLICHTOB

5 DOyHKIMU
OyHkuMsg, cnocodbl 3amaHus  QyHkumud. [padux  Pynkumu. OOGnactb
OTIpeNIeIeHUs] U MHOKeCTBO 3HaueHui (ynkmmu. Hynmu ynkmum. [IpomexyTku
5.1. 3HAKOMOCTOSAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (GYHKIMH. MakCUMyMBbl U
MUHUMYMBI (QyHKIUH. Haubomnbiee W HauMeHbIllee 3HaYeHHE (DYHKIMHM Ha
IIPOMEXYTKE
6 Koopaunats! Ha IpsAIMOM M INIOCKOCTH
6.1 KoopaunaThas npsmas
6.2 JlekapToBBI KOOpAMHATHI HAa TIJIOCKOCTH
7 I'eomeTpus
7.1 I'eomeTpuueckue GUrypsl ¥ UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOroyrojasHuK1
7.4 OKpy’KHOCTb U KpYyT
7.5 H3mepenune reoMeTpuyecKux BEIUYUH
7.6 BekTopsbl Ha MII0CKOCTH
8 BeposTHOCTB U cTaTHUCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHocTh
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padmr
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