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HOACHUTEJIBHAA 3AIINCKA

['eoMeTpusi Kak OJMH M3 OCHOBHBIX Pa3/elOB IIKOJbHON MaTeMaTHKH,
UMEIOIUNA CBOEH 1eNbI0 00ECIeUUTh U3YyYEeHUE CBOMCTB M pa3MepoB (puryp, ux
OTHOUIEHUH M B3aMMHOE pACMOJOKEHUE, ONUpaeTcsi Ha JIOTMYECKYIO,
J0KA3aTeNbHYI0 TUHUIO. [leHHOCTh N3y4YeHHs] TeEOMETPUU Ha YPOBHE OCHOBHOIO
oOmero oOpa3oBaHMs 3aKIOYAeTCs B TOM, UYTO OOYYalOIIUMWCA YYHUTCA
IPOBOJIUTH JI0Ka3aTeIbHbIe paccykaeHus, CTPOUTH JIOTUYECKHUE
YMO3aKJIIOUCHHUS, JOKa3blBaTb HWCTUHHBIE  YTBEPXKACHUS U  CTPOUTH
KOHTPHPUMEPHI K JIOXKHBIM, MPOBOJUTH PACCYXKIACHUS «OT MPOTUBHOIOM,
OTJINYATh CBOICTBA OT MPU3HAKOB, (POPMYIUPOBATH OOPATHBIE YTBEPKACHUS.

Bropoii 1enpio M3yueHHs T€OMETPUU SABIISIETCS MCHOJb30BaHHE €€ Kak
WHCTPYMEHTA MIPHU PEIICHUH KaK MaTEeMaTUYECKUX, TaK U MPAKTUYECKUX 3ajad,
BCTPEYAIOMINXCS B pealbHOM >kU3HU. OOydYaromuiics [OJDKEH HayuUuThCs
ONPENEIUTh T€OMETPUUECKYIO PUTYPY, ONMKUCATHh CIOBAMU JAHHBIA YEPTEXK WU
PUCYHOK, HaWTH IUIOIIA/lb 3€MEIbHOI0 YYacTKa, pacCyUTaTh HEOOXOIUMYIO
JUIMHY OINTOBOJIOKOHHOTO Ka0enst uiau TpedyeMmble pa3Mepbl rapaxa s
aBTOMOOUJII. DTOMY COOTBETCTBYET BTOpAasi, BBIYUCIMUTENbHAS JIMHUSA B
u3ydeHuu TreoMerpuu. llpu pemeHun 3amady  OPAKTUYECKOTO XapakTepa
oOydJaromuiicss y4yuTCs CTPOUTh MaTE€MaTUYECKUEe MOJENIU  peallbHbIX
KU3HEHHBIX CHUTYallUid, MPOBOJUTH BBHIYMCICHHUS M OLEHUBATH aJICKBATHOCTD
MOJIYYEHHOTO pe3yJjbTaTa.

KpaiiHe Ba)kHO MOTUYEPKUBATH CBSA3M T'€OMETPUU C APYTMMHU y4eOHBIMU
npeIMeTaMH, MOTHUBUPOBATh MCIOJIb30BATh OMNPENEICHUS T€OMETPUYECKUX
buryp U TOHSTHI, AEMOHCTPUPOBATH MPUMEHEHUE TOJIYYEHHBIX YMEHHH B
¢u3rke U TexHUKe. DTU CBsI3U Haubosiee SPKO BUIHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue cooTHoOIIeHUs», «MeTton koopauHat» u «Teopema
[Tudaropar.

VYyebnnlii kypc «I'eoMeTpus» BKIIIOYAET CIEAYIOIINE OCHOBHbBIE pa3Jeibl
conepxkanusi: «l'eomerpuueckue ¢urypsl M UX CcBoHcTBa», «M3mepenue
F€OMETPUYECKUX BEIMYMH», «JleKapTOBbI KOOpAMHATHI HA IIOCKOCTHY,
«Bekropsy, «/IBuxkenus miuockocTu», «lIpeodpazoBanust mogoous».

Ha usyuenue ydeOHOro kypca «l'eomerpus» orBoautcs 204 wyaca: B 7
Kiacce — 68 vacoB (2 waca B Heaenmwo), B 8 kiacce — 68 dacoB (2 4daca B
HeJento), B 9 kiacce — 68 yacoB (2 yaca B HEZIEINIO).



COJEP XAHME OBYYEHUA
7 KUIIACC

Hauanenble nonstus reomerpuun. Touka, mpsimasi, OTPE3OK, Jyd. YTOJ.
Buapr yrnos. Beprukanbasle u cMexHble yriabl. buccexkrpuca yria. Jlomanas,
MHOTOYTOJIbHHK. I1apaiiebHOCTh U NePHeHANKYIIPHOCT MPSMBIX.

Cummerpuunble Qurypbl. OCHOBHBIE CBOMCTBA OCEBOIl CHUMMETpHUHU.
[IprMepsl CHMMETPHUM B OKPYKaIOIEM MUDE.

OCHOBHBIE MTOCTPOEHUSI C MOMOILIBIO HUPKYJIS U JIMHEUKH. TpeyrojbHUK.
Bricora, Mennana, OuccekTpuca, uxX CBOMCTBA.

PaBHOOepeHHBII W PaBHOCTOPOHHHUI TpeyrojibHuUkH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBAa W TpHU3HAKU pPaBHOOEAPEHHOTO TpeyroibHUKa. I[Ipu3Haku
PaBEHCTBA TPEYTOJIBHUKOB.

CoiicTBa W NpU3HAKM MapajuledbHbIX HOpsAMbIX. CyMma  yrioB
TPEYTOJIbHUKA. BHEIIHNE YTIJIbl TPEYTOJIbHUKA.

[IpssmMoyronbHbIld TpeyronbHUK. CBOMCTBO MeAMAaHbI MPSIMOYTOJIBHOTO
TPEYTrOJIbHUKA, NPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHcTBa
IPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpAMOYroJIbHBIM TPEYTrOJIBHUK C YIJIOM B
30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUTMHE JIOMaHOH, TeopeMa O OOJIbIIIEM yTiie U OOJbIICH CTOPOHE TPEYTrOJIbHHUKA.
[leprieHauKyIISIp ¥ HAKJIOHHAS.

I'eomerpuueckoe MecTo TOYEK. buHccexkTpuca yria W CepeauHHBIN
NEPIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKUE MECTA TOUYEK.

OkpyXHOCTb W Kpyr, XOpAa U JAuaMmMeTp, UX cBoicTBa. B3anMHoe
pacIlONOKEHUE OKPYKHOCTH M IpsaMmou. KacarenpHas wu  cexymas K
OKpYKHOCTH. OKpYXHOCTb, BIIMCAaHHAas B yroj. BrnucanHas W onucaHHas

OKPY>KHOCTH TPEYTOJIbHUKA.
8 KUIACC

UYerpipéxyronpauku. [lapamnenorpaMM, €ro mnpu3HaKM W CBOMCTBA.
YacTHble ciydad NapajuielorpaMMOB (IIPSMOYTOJIBHUK, poMO, KBajpar), WX
NpU3HaKu W CBOWCTBA. Tpameuus, paBHOOOKas Tpamemus, €€ CBOMCTBa U
npusHaku. [IpsmoyronbsHas Tpamneuus.

Merton ynBoenus meauansl. Llentpanbnas cummerpus. Teopema @aneca u
TEOpeMa O IPOIMOPLMOHATIBHBIX OTPE3KaX.

Cpennue JIMHAK TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojapHuUKa.

[lonobue TpeyroabHUKOB, Ko3dduument nomobus. IlpusHaku momoOus
TpeyroJibHUKOB. [IpuMeHenne noqoOus npu peleHny NPakTUYECKUX 3a/1ay.

CpoiicTBa 1uiomiaaeld reomerpudeckux Quryp. GopMynbl Ui IUIOMIATA
TPEYroJIbHHUKA, NapajuiesiorpaMma, pomOa u Tpanenuu. OTHOLIEHUE TUIONIaAeH
no100HBIX (UTyYp.

Beluucnenne rmioniazed  TpEyroiabHUKOB W MHOTOYIOJBHHUKOB — Ha
KJIeTYaToOM Oymare.

Teopema Iludaropa. [Ipumenenne teopemsl Iludaropa mpu pemeHuu
NPAKTUYECKUX 3a/]a4.

CuHyC, KOCUHYC, TAHT€HC OCTPOI0 yIJIa MPSMOYTOJIBHOIO TPEYTrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. TpUroHOMeTpuyecKkue (HyHKIUU
yrioB B 30, 45 u 60°.



BrnmcanHble W LEHTPAJIBHBIE YIJIBI, YIOJ MEXIY KAacaTelIbHOM M XOPIOMH.
Yrael Mexay XOopaaMH W CEeKyIIMMH. BrnmcaHHele W ONKMCAHHBIE
YEeTBIPEXYTOJbHUKNA. B3anMHOE pacronokeHue IByX OKpyxkHocTter. Kacanwme

OKpy>xHOcTeil. OOI1IKe KacaTelbHbIE K IBYyM OKPY>KHOCTSIM.
9 KIIACC

Cunyc, xocuHyc, TaHreHc ymioB or O go 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXK1eCTBO. DOPMYJIbI IPUBEICHHUS.

Pemienne tpeyronpHukoB. Teopema KOCHHYCOB M TEOpeMa CHHYCOB.
Pemenne mnpakThyeckux 3ajad € HCIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB H
TEOPEMBI CUHYCOB.

[TpeobpazoBanue mogodus. [TomoOue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 HpoOU3BEAEHUH OTPE3KOB XOPJA, TEOPEMBI O IMPOU3BEIECHUU
OTPE3KOB CEKYLINX, TEOPEMA O KBAIPaTe KacaTeIbHOM.

Bektop, nuHa (MOIYyJib) BEKTOpa, COHANPABICHHBIE  BEKTOPHI,
IPOTHBOIIOJIOKHO  HANpPABJICHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpaIMU HaJ BEKTOpaMu. Pa3ioxeHue BeKTopa 1o AByM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHatel BekTopa. CKaIpHOE MPOU3BEIECHUE
BEKTOPOB, IPUMEHEHHE JIJIs1 HAXOXKJACHUS IJIMH U YTJIOB.

JlekapToBBl KOOPAMHATBL HA IUIOCKOCTH. YPaBHEHUSA MPAMOU U
OKPY’KHOCTH B KOOpAMHATaX, IEpeceYyeHUue OKPYKHOCTEH WU mpsAMbIX. MeTton
KOOPJMHAT U €ro NPUMEHEHHE.

[IpaBuibHBIE MHOrOyrosbHukH. JlnmHa oOxkpyxHOcTH. ['pamycHas wu
paauaHHas Mepa yria, BBIYMCIEHHE IJIUH AYr OKpyxHocTeil. Ilmomane kpyra,
CEKTOpa, CETMEHTA.

JIBMKEHUS TUIOCKOCTU U BHYTPEHHHE CUMMETPHUH GUryp (dJIeMEHTapHbIC
npenacrasiieHus). [lapamnensHeiii nepenoc. [ToBopor.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS IIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yJbTaThbl OCBOCHHA NPOrpaMMbl Y4eOHOro Kypca
«l"eomeTpus» XxapaKTepU3yOTCS:

1) marpuoTHyecKoe BOCIMTAHHE:

IPOSIBJIEHWEM MHTEpPECAa K TMPOLNUIOMY H HACTOSIIEMY POCCHUCKON
MaTEMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTHKEHUSIM POCCHUKCKHUX
MAaTE€MaTUKOB U POCCUMCKOW MAaTeMaTUYECKOW IIKOJIbI, K UCIOJIb30BAHUIO 3TUX
JOCTHKEHHI B IPYTUX HayKax M MPUKIAAHBIX chepax;

2) rpakaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEW TpakJaHWHA M pealn3aluu
€ro Ipas, MPEACTABICHHEM O MAaTEeMaTHYE€CKUX OCHOBaxX (DYHKLIMOHHPOBAHUS
pa3IMYHBIX  CTPYKTYp, SBJIEHUH, MpoLENyp TIpaxJaHCKOro oOmiecTBa
(HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKICHHIO 3THYECKHX
npoOsieM, CBS3aHHBIX C MPAKTUYECKHUM NPUMEHEHHEM JOCTIDKEHUH HayKH,
OCO3HAaHUEM BAXKHOCTU MOPAIBHO-3THYECKUX NPHUHLMIIOB B JEATEIbHOCTH
Y4YEHOrO;

3) TpyA0BOE BOCIIMTAHUE:

YCTAaHOBKOM Ha AKTHBHOE Yy4YacTHE€ B PEIICHHH IPAaKTUYECKHUX 3a1ad
MaTEMaTUYECKON HaIlpPaBIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTE€MaTHYECKOIO
o0Opa3oBaHMs Ha MPOTSHKEHUH BCEH XKU3HU JJIS yCIEUTHOW MpodhecCHOHaTbHOM
NEATENBHOCTH U Pa3BUTUEM HEOOXOJIMMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM HWHIUBUAYATbHOW TPAeKTOPUH OOpa3oBaHUs M IKUIHECHHBIX
IUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYecKOe BOCIIMTAHME:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY U 3CTETHYECKOMY BOCIHPHUSITHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJ1a4, PEUICHUH, pacCyXICHUI, YMEHUIO BHJIETh
MaTEMaTUYECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTalUuel B JCATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAay4YHBIX
IPENCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs YEJIOBEKA, TPUPOIbI
U 00IecTBa, MOHUMAaHUEM MAaTEMaTUYEeCKOW HayKH Kak c(epbl YeIOBEUECKOU
NESATENBHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUYMMOCTH JIJIsl pa3BUTHS LMBWIN3ALINH,
OBJIAJICHHEM S3BIKOM MaTeMaTUKA W MaTE€MaTU4YeCKOM KyJbTYypOll Kak
CPEICTBOM  IIO3HAHUS MHUpa, OBJAJAECHHEM MPOCTEUIIMMH  HABBIKAMH
UCCJIEI0BATEIbCKON AEATENbHOCTH;

6) ¢pusnyeckoe BocnuTaHue, (POPMHUPOBAHNE KYJILTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1arONOyYHUs:

TOTOBHOCTBIO NPHUMEHSITh MAaTEMATHUYECKHE 3HAHHUSI B MHTEPECAaX CBOETrO
3I0pOBbsl, BEIEHHA 3J0pOBOro o0pa3a JKHM3HM (310pOBOE IUTaHHE,
cOaaHCHUPOBAHHBIA PEXUM 3aHATUA M OTIbIXa, peryispHas Qusnueckas
aKTUBHOCTbH), C(HOPMHPOBAHHOCTHIO HaBBIKA pediekcHu, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ IpaBa ApPyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpUEHTalMel Ha MPUMEHEHHE MAaTEMaTUYECKUX 3HAHUW IJIs pelleHus
3a/1a4 B 00JIaCTH COXPAaHHOCTH OKPY’KaIOIIEH Cpebl, IIIaHUPOBAHMS IIOCTYIIKOB



Y OLIEHKU MX BO3MOXHBIX MOCIIECICTBUN JJII OKPYXKAOIIENH CPENbI, OCO3HAHUEM
100aJbHOTO XapaKTepa KOJIOTHYECKHUX MPOOJIEM U MyTe UX pelIeHus;

8) amanTranus K M3MEHAKWIUUMCH YCJIOBUAM COLUAJBHON H
NPUPOIHOH Cpelbl:

TOTOBHOCTBIO K JEUCTBUSM B YCIIOBUSIX HEOIPEICIEHHOCTH, MTOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4Y€pEe3 MPAKTUYECKYIO AEATEIBHOCTb, B TOM
YUCJIE YMEHUE YUYUThCS Y JPYTUX JIIOACH, NpuoOpeTaTh B COBMECTHOM
JEATEIbHOCTH HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHLIMU U3 OMbITA APYTHUX;

HEOOXOMMMOCTEIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIIEC
dbopMyIMpOBaTh WIEH, TOHSATHSA, TUIOTE3bI 00 OOBEKTaX W SBICHUAX, B TOM
YHUCJIE paHee HEW3BECTHBIX, OCO3HABATh ACPUIIUTHI COOCTBEHHBIX 3HAHUNA H
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABAaTh CTPECCOBYIO CHUTYAaIMIO0, BOCIPUHUMATh
CTPECCOBYIO CUTYallMI0 KaK BBI30B, TPEOYIOIIUN KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMBbIC pPEIICHUSI U JACUCTBUS, (OPMYIUPOBATh U OICHUBATH PUCKUA U
TIOCJICZICTBUS, (DOPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHbIC YHHBEpPCAIbHBIE Y4eOHbIe JeHCTBUS

Ba3oBble Jijornueckue AeicTBHA:

e BLIIBIIATH u XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKU
MaTeMaTUYECKNX OOBEKTOB, MOHSTUIN, OTHOLICHUN MEXAY MOHSITUSIMU,
dbopMyIMpOBaTH OMpEEICHUS MOHATHN, YCTAHABIUBATH CYIICCTBEHHBIH
MpPU3HAK KiIacCU(HUKAIMK, OCHOBAHUS HJIsi OOOOIIEHUS W CpaBHEHUS,
KPUTEPUHU MMPOBOJIUMOTO AHAIU3A;

e BOCIpPUHUMATH, (opMyIHUpoBaTH U MNPeoOpPa30OBBIBATH  CYXIACHUS:
YTBEPAUTEIbHBIE W OTPUIIATENIbHBIC, €IUHUYHBIC, YACTHBIE W 0OIIue,
YCIIOBHBIE;

e BBUIBJISTH MATEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M W
mpoTtuBopednss B (akTax, JAaHHBIX, HAOMIOACHUSX W YTBEPKICHUSX,
npeajaratb ~ KpUTEpPUM  JJI1  BBISBICHUS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEYMH;

e JI€NIaTh BBIBOJIBI C HCHOJIb30BAHWEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX U
WHAYKTUBHBIX YMO3AKIHOUEHUN, YMO3AKIIOUCHUH 10 aHAJIOTUH;

e pa30upaTh J0OKA3aTEIHCTBA MATEMATHYCCKUX YTBEPKICHUH (TMpsSMbIE U
oT HPOTUBHOTO), IPOBOJUTH CaMOCTOSITEIHLHO HECIIOXKHBIE
JI0Ka3aTehCTBA MAaTEeMAaTHIEeCKUX ()aKTOB, BHICTpAaUBATh apTyMEHTAIIHIO,
MPUBOJIUTh OPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyXaeHus;

e BBIOMpPATH CIOCOO pemieHus y4eOHOU 3a7aun (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BBIOMpPATh HauWOoJee MNOAXOJAIIUA C YUYETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejbLCKue JeHCTBUA:

e HCIIOJB30BATh BOMPOCHI KAK UCCIEA0BATEILCKUI HHCTPYMEHT TO3HAHUS,
dbopMynMpoBaTh BOMPOCH], (UKCUPYIOIINE MPOTHBOpEUnE, Mpodiemy,
CaMOCTOATENILHO yCTaHABIMBAaTH HMCKOMOE W JaHHOE, (PopMUpOBATh
TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3ULINIO0, MHEHHUE;

e IMPOBOAUTH MO CAMOCTOATEIBHO COCTABJICHHOMY IUIAHY HECIIOXKHBIN
3KCIIEPUMEHT, HEOOJIBIIIOE  HUCCIEJOBAHHE IO  YCTAaHOBJICHUIO



OCOOEHHOCTEHl MaTeMaTHYECKOTO OOBEKTa, 3aBHCUMOCTEM OOBEKTOB
MEKly COOOH;

CaMOCTOATENFHO  (popMymHupoBaTh  OOOOMIEHHWS W BBIBOJBI IO
pe3ynbTaTaM TPOBEIEHHOTO HAOIOACHHS, WCCICIOBAHUS, OICHUBATH
JIOCTOBEPHOCTH MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 000OIIECHUI;
MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOIECCA, a TAKXKE BbIJBUIATh
MIPEAMOJI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ uHpopmanmeit:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTH HMH(OpPMALNU, JAaHHBIX,
HEO0OXOAMMBIX IS PELICHMS 3a]auH;

BbIOMpATh, aHAIM3UPOBATh, CHCTEMATU3UPOBATH W WHTEPHPETUPOBATH
MH(GOPMALIMIO Pa3IMYHBIX BUAOB U (HOPM MpeICTaBICHHUS;

BbIOMpaTh (OpMy MPEACTABICHHUS HHPOPMALHUU U WUIFOCTPUPOBATH
peliaeMble 3aJadyd CXeMaMu, AuarpaMMaMH, HHOW Trpadukoil M ux
KOMOHWHAIIMSIMU,

OLICHHMBATh HAA&KHOCTh MH(OPMALUU MO KPUTEPUAM, MPEATOKEHHBIM
YUUTEIEM UIH CPOPMYTUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHHMKaTHBHBIE YHMBeEpCaIbHbIe YUeOHbIe 1eliCTBUA:

BOCIIpUHUMATh U (OPMYIHpPOBaTH CYXXICHHS B COOTBETCTBUU C
YCIIOBUSIMU U LIETISIMU OOIIEHHSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHHsSI B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSACHEHUS IO
XOJy pelIeHus 3a7ja4i, KOMMEHTHPOBATh MOTYYCHHBIN pPe3ybTar;

B XOZ€ O0CYXIEeHMs 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYKIaeMoil
TEMbI, MPOOJIEMbI, PelIaeMoi 3a7au, BHICKAa3bIBaTh WUJEH, HAIlCICHHBIC
Ha TIOWCK pEIIEHUs, COMOCTaBIATh CBOH CYXIACHHUS C CYXKICHHUSIMH
APYTUX YYaCTHHKOB JAMajora, OOHAapyXMBaTh pa3IU4he U CXOJCTBO
MO3UINI, B KOPPEKTHOU ¢opme (GOopMyIHpoBaTh paszHOTIAcHs, CBOU
BO3PaKEHUS;

NPEJICTaBIsATh  pPEe3yibTaThl  pEHIeHWs  33Jayd, OSKCIEpUMEHTa,
HCCIIEIOBAHMsI, TMPOEKTa, CaMOCTOSTENbHO  BBIOMpATh  opmaT
BBICTYIUIGHHS C Yy4€TOM 3aJad TMpPE3CHTAlud U OCOOEHHOCTEH
ayJIMTOpUH;

NOHMMATh W  HCIOJb30BaTh  IPEUMYIIECTBA  KOMAaHIHOM |
WHAMBUAYAIbHON pabOThl MpPU pEHICHUH YYEOHBIX MaTeMaTUYeCKUX
3ajady;

OpUHUMATh  I[eb ~ COBMECTHOW  JIEATEIbHOCTH,  IUIAHUPOBAThH
OpraHM3alMi0 COBMECTHOM pabOThl, pacmpeneniarb BUAbl pabdoT,
JIOTOBApUBaThHCA, OOCYXKIaTh MPOLIECC U pe3ybTaT paboThl, 0000mATH
MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TpyHmoBbIX (opmax padboTel (0OCyxkaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE HITYPMbl U JIPYTHE), BBIMIOJHATH CBOIO YacTh
paboThl M KOOPAMHUPOBATH CBOM JEHCTBUS C APYTMMH WiICHAMHU
KOMaH/Ibl, OIICHMBATh KAa4eCTBO CBOEr0 BKJaJa B OOLIMI MPOIYKT IO
KpUTEepUsM, chOpMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryisiTuBHBIC YHUBepCAJIbHbIe Y4eOHbIE 1eiCTBUA

Camoopranusanus:

CaMOCTOATEJIbHO COCTABJIATH IUIAH, aJITOPUTM pELIEHUS 3aJa4d (MU €ro
4acTb), BEIOUpATh CHOCOO pelieHHs C YUYETOM MMEIOIIUXCS PECYPCOB U



COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTb M KOPPEKTHPOBATH
BAapPUAHTBI PELICHUH ¢ Y4ETOM HOBOW HH(pOpMALH.
CaMOKOHTPOJIb, IMOLMOHAJIbHBIN HHTEJICKT:

e BIAJETh CIOCOOAMHM CaMONPOBEPKH, CAMOKOHTpOJS Ipolecca |
pe3yJIbTaTa peleHnsl MaTEMaTUIECKOM 3a/1auu;

e TMPEIBUACTb TPYIHOCTH, KOTOPHIE MOIYT BO3HMKHYTHb NPHU PEIICHUH
3a1a4d, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSTENBCTB, HAMIEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEN;

e OLICHMBAThb COOTBETCTBUE PE3yJIbTAaTa ACATEIBHOCTU IIOCTABICHHOMN LEIN
U YCIOBHSM, OOBSICHATH MPUYMUHBI JOCTIKEHUS WIM HEJOCTHUKCHHUS
LEJIU, HAXOJAUTh OUIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

NNPEJMETHBIE PE3YJIBTATBI

K xonmy oOywenuss B 7 kjacce OOy4aromMiiCs TOIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh H3y4yeHHBIE TE€OMETpPHUYECKHE (GUTYpPBI, OMPENENATh HX
B3aMMHOE PACIONIOKEHUE, N300pakaTh reoMeTpuueckrue (UTryphl, BBHIMIOTHSITDH
YEPTEKU IO YCIOBHIO 3anadd. V3MepsATh JIMHEMHBIE W YIJIOBBIE BEIWYUHBI.
Pemrars 3a1aun Ha BBIYMCIIEHNE JUIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenats rpyOyr0 OLIEHKY JIMHEWHBIX M YIJIOBBIX BEJIWYUH NPEIMETOB B
peanbHON KU3HU, pa3MEPOB MPUPOIHBIX OOBEKTOB. PaznuyaTrs pa3Mepbl 3TUX
0OBEKTOB 110 NOPAJIKY BETUUUHBI.

CTpoHTb YEPTEXKH K TEOMETPUUECKUM 33]1a4aM.

[lonp30BaTbCd NPU3HAKAMHM PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BaTh
IpU3HAKU ¥ CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEILICHUH 334a4.

IIpoBoguTh JIOTUYECKHUE paccyxaeHus c MCIIOJIb30BaHUEM
TEOMETPUYECKHUX TEOPEM.

[Tonp30BaThCAd NPU3HAKAMM PABEHCTBA IPSMOYIOJIBHBIX TPEYIOJBbHUKOB,
CBOWMCTBOM  MEIWAaHbl, NPOBEAEHHOM K THUIOTEHY3€ IPSAMOYTOJIBHOIO
TPEYTOJIbHUKA, B PELICHUN FEOMETPUYECKHX 3a4ad.

Onpenenaty NapajulebHOCTh MPSAMBIX C TOMOLIBIO YIJIOB, KOTOpPBIE
oOpa3zyeT ¢ HuUMU cekyas. OnpenensaTe NapayuieIbHOCTh NPSAMbBIX ¢ TOMOUIBIO
PABEHCTBA PACCTOSHUM OT TOYEK OJHOU MPSIMOM A0 TOUYEK APYTOM MPSMOMU.

Pemiats 3ajaumn Ha KileT4yaTol Oymare.

[IpoBONUTH BBIYMCIIEHHUS W HAaXOAUTh YMCIOBBbIE U OYKBEHHBIE 3HAUYCHHUS
YyIJIOB B TEOMETPUYECKMX 3aJadax C MCIOJIb30BAHUEM CYMMBI YTJIOB
TPEYTOJIbHUKOB M MHOTOYTOJIbHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX IpH
IIEPECEYEHNH JBYX NApaJUICIbHBIX MPSAMBIX CEKylled. Pemars mpakrudeckue
3a/1a4M HA HAXOXKJAEHUE YIJIOB.

Brnaners moHATHEM I€OMETPUYECKOrO MECTa TOYEK. YMETh ONPEACITH
OMCCEKTpPHCY yIJia W CEpEIWHHBIA MEpPIEeHIUKYISIp K OTPE3Ky Kak
r€OMETPUYECKHE MECTA TOUYEK.

@opMyIMpOBaTh ONPEAEIEHU OKPYKHOCTH U KPYyra, XOpAbl U THAMETPA
OKPY>KHOCTH, ITOJIb30BATHCS UX CBOMCTBAMHU. YMETh NPUMEHATH 3T CBOMCTBA
IIPU PELICHUH 3a/1a4.

Braners moHATHEM ONMMCAaHHOM OKOJIO TPEYTOJIBHUKA OKPYXKHOCTH, YMETh
HaxoauTh e€ neHtp. [lomp3oBaTbes dakTaMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYTOJIbHUKA IIEPECEKAIOTCsl B OJHOM TOYKE, U O TOM, 4YTO CEPEINHHBIC
NIEPIEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCSA B OJTHOM TOUKE.



Braners nmoHATHEM KacaTeIbHOU K OKPYKHOCTH, ITOJIB30BaThC TEOPEMOMN
O TMEPIECHAMKYJISPHOCTH KacaTeIbHOM M paanyca, NPOBEAEHHOTO K TOYKE
KacaHusl.

[lonp30BaTbCd  MPOCTEMIIMMH  IE€OMETPUYECKMMH  HEPABEHCTBAMU,
NOHUMATh UX MPAKTUYECKHI CMBICI.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKHUE ITOCTPOCHUS € IIOMOILIBIO HUPKYJISA
Y JIMHEUKU.

K xonmy oOyuenus B 8 kiacce oOy4aromuiics MOJYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Pacno3HaBaTh OCHOBHBIE BH/IbBl YETHIPEXYTOJBHUKOB, HMX 3JEMEHTHI,
IIOJIB30BATHCS UX CBOMCTBAMU IIPU PELICHUU T€OMETPUUECKUX 3a1a4.

[IpuMeHATh CBOICTBA TOUKM MEPECEUEHUST MEAMAH TPEYroJbHUKA (LEHTpa
Macc) B pELICHNH 3a/1ay.

Bragets mnoHsATHEM CpelHENH JIMHUKM TPEyroJbHUKA M TpaleluH,
IIPUMEHATh UX CBOMCTBA NPU PELICHUM I'€OMETPpUUYECKUX 3anad. Ilons3oBarscs
Teopemont daeca U TEOPEMOMN O NMPONOPLUOHAIBHBIX OTPE3KaX, PUMEHATh UX
JUISL PELIEHUS TPAKTUYECKUX 3a/1a4.

[IpumeHsaTh  OpU3HAKKM  MOAOOMS  TPEYTOJBHUKOB B PEIICHUU
r€OMETPUYECKHX 3a/1a4.

[Tonb3oBatbes Teopemoii Iludaropa st pemieHuss T€OMETPUUYECKUX U
npakTUYecKux 3anad. CTpoOUTh MaTEMaTUYECKYI0 MOJENb B IMPAKTHYECKUX
3aJa4ax, CaMOCTOSATENBHO JenaTh 4YEepTEX M HaXOAUTh COOTBETCTBYIOIINE
JUTHHBI.

Bnaners nonsATHAMHM CHHYyCa, KOCHMHyCa M TaHIE€HCAa OCTPOro yria
OPsIMOYTOJIBHOTO  TpeyroyibHUKa. llosb30BaThCsi ATUMU HOHATHUAMHU IS
pelIeHNs MPAKTUYECKUX 3a1a4.

Boruncnsate  (pa3snuyHbIMEH - cocoO0aMM) IUIOUIaAb TPEYroJbHUKA U
IUIOIIAIM  MHOTOYTOJBHBIX  Quryp  (HOJB3ysich, TI€  HEOOXOAUMO,
KaJIbKYJIATOPOM). [IpUMEHSITh NOTyYEeHHBIE YMEHHS B IPAKTUYECKUX 3a7a4ax.

Bragete NOHATHSMH BIOMCAHHOTO M LEHTPAJIBHOIO YIja, HUCIOIb30BaTh
TEOpPEMBbl O BIMCAHHBIX YIrjaX, yriax MEXIy XOpJaMH (CEeKyLIMMH) U yIJIe
MEXKy KacaTeJIbHOW U XOPAOHU IPU PELIEHUN FEOMETPUYECKHX 3a4ad.

Brnagetp 1MOHSATMEM  ONMCAHHOIO  YETHIPEXYTIOJbHUKA, IPUMEHATH
CBOMCTBA OMMCAHHOI'O YETHIPEXYTOJIBHUKA P PELICHNUHN 3a7a4.

[IpuMeHATh MoNy4YeHHbIE 3HAHUS HA IPAKTUKE — CTPOUTh MaTEMaTUYECKUE
MOZENM I 3aJad pPEalbHOM KWU3HU UM IPOBOAUTH COOTBETCTBYIOLINE
BBIUMCJICHUS C TPUMEHEHHEM MOoJ00HUs U TPUTOHOMETPHH (TIOJB3YSCh, T
HEO0OXOIUMO, KAJIbKYJISITOPOM).

K xonmy oOyuenus B 9 kjacce OOy4aromuiicss MOTYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPHIX YIJIOB, HAXOOUTh C HX
NOMOILBIO PA3JMYHBIE AJIEMEHTBI MPSMOYTOJIBHOTO TPEYIrOJbHUKA («pEIICHHUE
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY»). HaxoauTs (C MOMONIBIO KaJIbKYJIATOPA)
JUIMHBI ¥ YTJIbI JUIsl HETAOJUYHBIX 3HAYEHUH.

[Tonp30BaThCA bopmynamu MIPUBEACHUS " OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKIECTBOM [UUII HAXO0XKIACHUSA COOTHOLICHUM MEXIY
TPUTOHOMETPHUUYECKUMU BETUUHHAMM.

Hcnonp30oBaTh TEOpEMBI CHHYCOB M KOCHMHYCOB JUI HAaxOXKICHUS
pa3IUYHBIX  DJIIEMEHTOB  TPEYroJbHUKAa  («PELIEHUE  TPEYrOJbHUKOBY),
IPUMEHSTH UX IPU PEIICHUH FEOMETPUYECKUX 3a1a4.



Brnagers mnonsTusMH TpeoOpazoBaHusT MOJO0MS, COOTBETCTBEHHBIX
3lieMeHTOB  monoOHbIXx  ¢uryp. Ilomp3oBaThcsi  cBOWMCTBaMU — MOAOOUS
IPOU3BOJIBHBIX (PUTYP, YMETh BHIYUCIATH ATUHBI U HAXOAUTD YTIIbl y TTOAOOHBIX
¢uryp. Ilpumensrs cBoiicTBa MOAOOMS B MPAKTUYECKUX 3anadax. YMeETb
IPUBOJIUTH MPUMEPHI MOJOOHBIX (GUTYDP B OKPY>KAIOIIEM MHPE.

[lonp30BaTbCca TEOpEMaMM O TPOU3BEICHHM OTPE3KOB  XOpHA, O
IIPOU3BENECHUH OTPE3KOB CEKYLIUX, O KBaAPaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOpaMH, MTOHUMATh UX F€OMETPUUECKUN U (PU3NUECKUI
CMBICJI, IPUMEHATh MX B PELICHUH T€OMETPUUECKUX U (PU3UYECKHX 3a]ad.
[IprMeHATh CKanspHOE NPOU3BENCHUE BEKTOPOB Ul HAXOXKICHUA UIMH H
YTJIOB.

[Tonp30BaTbCd METONOM KOOPAMHAT HA IUIOCKOCTH, INPHUMEHSTH €ro B
pPELIEHNH T€OMETPUYECKUX U MPAKTUYECKUX 3a7a4.

Brnaners noHATHUAMM IPaBUIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPYKHOCTH,
JUIMHBI 1yTH OKPY>KHOCTH ¥ PAAMAHHOM MEPHI YIIa, YMETh BBIYMCIIATH IIOIIAb
Kpyra u ero 4acreu. lIpuMeHATH NONy4YeHHBIE YMEHHS B IPAKTUYECKUX
3a/1ayax.

Haxomuts ocu (wnm UEHTPbI) CUMMETPUN (QUTYDP, TPUMEHATH JABHKEHUS
IIJIOCKOCTH B IMPOCTEUIINX CIIy4asX.

[IprMeHATH MOTy4YEeHHBIE 3HAHUS HAa IPAKTUKE — CTPOUTHh MATEMATUYECKUE
MOZENM I 3aJad pPEaJbHOM JKWU3HU U IPOBOAUTH COOTBETCTBYIOLINE
BBIUHCIICHUS C MNPUMEHEHUEM IOJ00MS U TPUTOHOMETPUYECKUX (YyHKUIHN
(MOJB3YSCh, TI€ HEOOXOAUMO, KATbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HauMeHoBaHue KoauuecTBO YacoB
Ne JIEKTPOHHBIE (HH(POBHIE)
pa3aejioB M TeEM KoHTpoabHbIe IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NporpamMmel padoThI padoThI
[Ipocreimue
r€OMETPUUECKHUE
HUTYPHI ¥ UX
1 ?BO;STBa 14 bubnnoreka [IOK
’ https://m.edsoo.ru/7f415e2e
Hsmepenune
TEOMETPUUECKHUX
BEJIMYUH
bubmmoreka [IOK
2 TpeyromsHukH 22 I https://m.edsoo.ru/7f415¢2¢
[TapannensHbie
3 MpsIMBIE, CYMMa 14 1 bubmorexa HOK
P Y https://m.edsoo.ru/7f415e2e
YTJIOB TPEYTOJbHUKA
OKpY>KHOCTB B KPYT.
4 Fecl))AZeT quCKHepy 14 1 bubmmorexa [IOK
P https://m.edsoo.ru/7f415¢2e
MOCTPOEHUS
5 [ToBTOpEHME, 4 1 bu6nmoreka [JOK
000011IeHNE 3HAHUI https://m.edsoo.ru/7f415¢2e
OBLIEE KOJIMYECTBO
YACOB I10O 68 4 0

ITPOTPAMME




8 KUIACC

Ne HauMeHoBaHHe KounyecTBO 4yacoB
duekTpoHHbIe (LM pPOBbLIE)
n/ pa3ieioB U TEM Konrpoiabnsie IIpakTnyeckue
Bcero o0pa3oBaTe/bHbIE PeCypChl
n nporpamMmel padoTsbI padoThI
. bubnuorexa [HOK
1 YeTbipéxyro
TRIPEXYTOMBHHIH 12 https://m.edsoo.ru/7f417e18
Teopema Paneca u
Teopema o
2 MPOMOPIIUOHAIBHBIX 15 bromorexa LIOK
poropH https://m.edsoo.ru/7f417e18
OTpe3Kax, MoI00HbIE
TPEYTOTHHUKH
[Inomanes. Haxoxnenue
Ionaaen
3 TPEYTOJbHUKOB U 14 bu6mmoreka [IOK
MHOTOYTOJIBHBIX (PUTYp. https://m.edsoo.ru/7f417¢18
[Tnomany mogoO6HBIX
¢duryp
4 Teopema ITudaropa u 10 bubnuoreka LIOK
Hayaja TPUTOHOMETPUHU https://m.edsoo.ru/7f417¢18
VYTIbl B OKPY>KHOCTH.
Bnucannsie u
ONHCaHHbIE
5 YETBHIPEXYTOTLHUKHU 13 bubmorexa LIOK
pexy ) https://m.edsoo.ru/7f417¢e18
KacarenbHbie k
oKkpykHOCTH. KacaHnue
OKpYKHOCTEN




6 [ToBTOpEeHwue, 4 bu6nuoreka [JOK
000011IcHIEe 3HAHUH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




9 KVIACC

Ne HauMeHnoBaHue KounyecTBo 4yacoB
dyieKTpoHHbIE (LM pPOBbBIE)
n/ pa3/ie/ioB U TeM KonrpoJbubie IIpakTnyeckue
Bceero o0pa3oBaTe/ibHbIE PeCypChl
n MporpaMMbI padoThI padoTbI
Tpuronomerpus.

1 Teopembl KOCUHYCOB 16 bu6muorexa [IOK
U CHUHYCOB. Pemenue https://m.edsoo.ru/7f41al2c
TPEYTOJIbHUKOB
[TpeoOpaszoBanue
nooowus.

) M A 10 bubmuoreka [JOK

CTpHIECIHE https://m.edsoo.ru/7f41al2c
COOTHOUICHUS B
OKPY>KHOCTH
3 B 12 bubmuoreka [JOK
CKTOPBI https://m.edsoo.ru/7f41al2c
€KapTOBBI

4 Jlexap 9 bubmuoreka [JOK
KOOPAUHATE Ha https://m.edsoo.ru/7f41al2c
MJIOCKOCTH
IIpaBunbHbBIE
MHOTOYTOJIbHUKH.

5 JInHa OKpY»KHOCTH U g bubnuoreka [IOK
[UIoLaab Kpyra. https://m.edsoo.ru/7f41al2c¢
Beruucnenue
Iomaaen

6 JBrxeHus 6 bubmuoreka [JOK




IJIOCKOCTHU https://m.edsoo.ru/7f41al2c
[ToBTOpEHME,
00001IcHHE, - bubmuoreka [JOK
CUCTEMAaTH3ALMS https://m.edsoo.ru/7f41al2c
3HaHUH

OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME







ITOYPOYHOE INTAHUPOBAHMUE

7 KIIACC
Ne KouunyecTBO 4acoB DJIeKTPOHHbIE
ara undpoBbie
Tema ypoka KonTpoabnsbie IIpakTnyeckue A op
n/ Bcero U3yYeHUS o0pa3oBaTte/bHbIE
padoThI padoThI
n pecypcsl
[Ipocreiimue
1 F€OMETPUYECKHE 1 Bubmiorexa LIOK
P https://m.edsoo.ru/8866b724
OOBEKTHI
) MHOroyroiapHuK, ) bubnnorexa [JOK
JIoMaHas https://m.edsoo.ru/8866¢cbba
3 CMexHbIC U 1 bubnuoreka [JOK
BEPTUKAJIBHBIE YTJIBI https://m.edsoo.ru/8866c5c0
4 CwmexHble 1 ! bubmoreka [JOK
BEPTUKAJIBHBIE YIJIBL https://m.edsoo.ru/8866¢7be

CMexHBIE U
BEPTHUKAIbHbBIE YTJIbI

CMexxHEBIE U
BEPTUKAIBHBIC YTJIIBI

CMexXHBIE U
BEPTHUKAIBHBIC YTJIBI

CMexXHBIE U
BEPTUKATBHBIE YTIIBI

9 N3mepenne TMHEUHBIX 1

1 YTIJIOBBIX BCJIMYNH,




BBIYMCIICHUE OTPE3KOB
U yTJI0OB

10

N3mepeHue JIMHENHBIX
Y yTJIOBBIX BEJIMYUH,
BBIYMCIICHHE OTPE3KOB
U yTJIOB

bubmmoreka [JOK
https://m.edsoo.ru/8866¢3ea

11

N3mepenne TMHEUHBIX
Y YTJIOBBIX BEJIMYUH,
BBIUHCIIEHUE OTPE3KOB
U yTJI0B

12

N3mepeHne TMHENHBIX
U YTIIOBBIX BEJINYUH,
BBIYUCIICHUE OTPE3KOB
U yTJI0B

13

[lepumerp u maomaab
¢buryp, cocTaBlI€HHBIX
U3 MPSIMOYTOJIbHUKOB

14

[TepumeTp u oAb
(buryp, cocTaBICHHBIX
U3 MPSIMOYTOJIbHUKOB

15

[TonsiTHE O paBHBIX
TPEYroJbHUKAX U
MepBUYHBIE
MIpe/ICTaBICHUS O
paBHBIX PUTypax

bubmmorexa [IOK
https://m.edso00.ru/8866¢ce80

16

Tpu npusHaka

bubmmorexa [IOK




paBeHCTBa
TPEyroJIbHUKOB

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

17

Tpu npusHaka
paBeHCTBa
TPEYTrOJIbHUKOB

bubnuoreka [JOK
https://m.edsoo.ru/8866d34e

18

Tpu npusnaka
paBeHCTBa
TPEYTrOJIbHUKOB

bu6nmoreka [JOK
https://m.edsoo.ru/8866e01e

19

Tpu npuzHaka
paBeHCTBa
TPEYTrOJIbHUKOB

20

Tpu npuzHaka
paBeHCTBa
TPEYTOJIbHUKOB

21

Tpu npusHaka
paBeHCTBA
TPEYTOJILHUKOB

bubmmorexa [IOK
https://m.edso00.ru/8866e88¢

22

IIpu3Haku paBeHCTBa
IIPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB

23

IIpu3Haku paBeHCTBa
MIPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB

24

CBOIiCTBO MeIUaHbI
MPSIMOYTOJIBHOTO
TPEYrOJbHUKA,

bubnuoreka [JOK
https://m.edsoo.ru/8866e9%¢ec




MPOBEIEHHOM K
TUIIOTEHY3€E

25

CBoIiCcTBO MeTHAHBI
MPSIMOYTOJTBHOTO
TPEYrOJbHUKA,
MPOBEIEHHOM K
THIIOTEHY3¢E

26

PaBHOOe1peHHbIE U
PaBHOCTOPOHHHUE
TPEYrOJIbHUKU

bubmuoreka [JOK
https://m.edsoo.ru/8866d6fa

27

[IpusHaku u cBOCTBA
paBHOOEIPEHHOTO
TPEYroJbHUKA

bu6nmoreka [IOK
https://m.edsoo.ru/8866d880

28

[Ipu3sHaku u cBoiicTBa
paBHOOEPEHHOTO
TpEeYroJbHUKA

but6mmoreka [{JOK
https://m.eds00.ru/8866d880

29

[Ipu3Haky u cBOMCTBA
PaBHOOEPEHHOTO
TpEeyrojbHUKa

bu6mmorexa [IOK
https://m.edso00.ru/8866e26¢

30

Hepasencta B
T€OMETPUU

31

Hepasencrtsa B
reoMeTpun

bubmuoreka [JOK
https://m.edsoo.ru/8866¢e3a2

32

Hepasencrsa B
reoOMeTpUn

33

HepaBencta B




reoMeTpUu

34

IIpssMOyTroONbHBIN
TPEYTOJIbHUK C YTIIOM

B 30°

bu6nuoreka [JOK
https://m.edsoo.ru/8866eb22

35

IIpssMoyronbHBIN
TPEYTOJIbHUK C YTIIOM
B 30°

36

Konrtponsnas pabora
10 TEMe
"TpeyronbHUKH"

but6mmoreka [JOK
https://m.edsoo.ru/8866ecbc

37

[TapannenvHble
MpsIMbIE, UX CBOMCTBA

bubmmorexa [IOK
https://m.edsoo.ru/8866ef64

38

[TaTe1il mocTynar
EBknupna

39

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbI,
00pa3oBaHHBIE MTPH
HepecedeHun
napauIenbHbIX
MIPSAMBIX CEKYIIEn

Bbub6nuoreka [JOK
https://m.edsoo.ru/88661086

40

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OOAHOCTOPOHHUC YTIJIbI,
00pa3oBaHHBIE MTPH
[IEPECEUECHUH
apajIeIbHBIX




IIPSAMBIX CEKYILEn

41

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YIJIBI,
00pa3oBaHHBIE MIPH
HEepeceUeHNH
HapajIesIbHbIX
IIPSAMBIX CEKYILEH

42

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YIJIBI,
00pa3oBaHHBIE MIPH
HepeCceUeHUH
HapajIesIbHbIX
IIPSAMBIX CEKYILIEn

43

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YIJIBI,
00pa3oBaHHEIC MIPH
HepeCceUeHUH
HapaIesIbHbIX
IIPSAMBIX CEKYILEn

bubnuoreka [JOK
https://m.edsoo.ru/886613b0

44

IIpusnax
MapajuIeIbHOCTH
IIPSIMBIX Yepe3
PaBEHCTBO
pacCTOSIHUM OT TOUEK




OJIHOM MPSIMOM 10
BTOPOU MPSIMOK

[Ipusnax
MapajuIeIbHOCTH
IIPSIMBIX Yepe3

45 PaBEHCTBO
pacCTOSIHUM OT TOUEK
OJIHOM MPSIMOM 10
BTOPOU MPSIMOK
46 CyMmmMma yriioB bubnmnoreka [JOK
TPEeyroJbHUKa https://m.eds00.1ru/88661630
47 CyMmmMma yriioB bu6muoteka [IOK
TpeyrojabHuKa https://m.edsoo.ru/8866f8ba
43 Buemnue yrisl bubmuoreka [JOK
TPEYrOJIbHUKA https://m.edsoo.ru/8866faSe
49 Bremnue yrisl
TPEYTOIbHUKA
KonTponbHas padota
o TemMe But 1OK
noIMoTeKa
HH
30 ApALICIBHAIC https://m_edsoo.ru/8866fe6e
MpsIMbIE, CYMMa YTJIOB
TpeyrojpbHuKa"
OKpyKHOCTb, XOPJIBI
51 " i};MeT X PA bubmuoreka [JOK
A . P, https://m.edsoo.ru/88670800
CBOMCTBa
52 KacarenbHas k bubmuoreka [JOK




OKPYKHOCTH

https://m.edso0.ru/88670e9a

53

OKpy’KHOCTb,
BITMCAHHAs B YTOJI

54

OKpY’KHOCTB,
BIIMCAHHAs B yroJl

55

Iloustue o I'MT,
MIpUMEHEHUE B
3a7a4ax

bu6mmorexa [IOK
https://m.edsoo.ru/8867013¢

56

ITonstre o I'MT,
MPUMEHEHHUE B
3aja4ax

bu6mmorexa [IOK
https://m.eds00.ru/88670508

57

buccekrpuca n
CepEeaUHHBIN
MEPIECHANKYJISP KaK
r€OMETPUYECKHE
MeCTa TO4YEK

58

OKpY’KHOCTb,
OIHCaHHas OKOJIO
TPEYTOJIbHUKA

Bbub6nuoreka [JOK
https://m.edsoo.ru/88670a62

59

OKpy’KHOCTb,
OIMCaHHasl OKOJIO
TPEyToJIbHUKA

60

OKpY’KHOCTB,
BIIMCAHHAs B
TPEYTOJIbHUK

bubnmoreka [JOK
https://m.edsoo.ru/8867103¢

61

OKpY>KHOCTb,




BIIMCaHHAaA B

TPEYTOIHLHUK
6 IIpocreiimne 3anaun bub6nmorexa [IOK
Ha IOCTPOEHUE https://m.edso0o.ru/88671188
63 IIpocreiine 3anaun bubaunoreka LIOK
Ha IIOCTPOEHHE https://m.edsoo.ru/886712d2
KonTponbnas padota
1o TeMe "OKpYKHOCTh
64 U KDVT but6mmoreka [JOK
pyT- https://m.eds00.ru/88671462
I'eomeTrpuueckue
nocTpoeHus"
[ToBTOpEHME N
0000111eHNE 3HAHUI
65 OCHOBHBIX IIOHATUHI U bubmorexa HOK
https://m.eds00.ru/886715b6
METOJIOB Kypca 7
KJjlacca
66 Hrorosas bu6mmoreka [IOK
KOHTpPOJIbHAs paboTa https://m.edso0.ru/886716ec
[ToBTOpEHUE U
00001IeHne 3HaHUH
67 OCHOBHBIX TIOHSTHH H
METOJIOB Kypca 7
KJjlacca
68 [ToBTOpenue u bubmuorexa [JOK

000011IeHNEe 3HAHU
OCHOBHBIX NOHSITUH U
METOJIOB Kypca 7

https://m.eds00.ru/886719bc




KJ1acca

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




8 KUIACC

Ne KonuyectBo yacos
DJIEeKTPOHHbBIE
ara undposbie
n | Tema ypoka KoHTpoJbHbIe IIpakTHyeckue A p
Bcero HU3y4eHust o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypcsl
n
[Tapannenorpamm, ero bu6morexa TIOK
1 P P L 1 https://m.edsoo.ru/88671af
MPU3HAKU U CBOMCTBA )
bubmnoreka LIOK
[Tapannenorpamm, ero
2 N 1 https://m.edsoo.ru/88671ca
MPU3HAKU U CBOWCTBA 0
[Tapamienorpamm, ero bubmotera [JOK
3 P P . 1 https://m.edsoo.ru/88671ca
IIPU3HAKU U CBOWCTBA 0
YacTHble cayyan
apajuieJIorpaMMoB bubnmorexa [JOK
4 (IpSIMOYTOJILHUK, POMO, 1 https://m.edsoo.ru/88671de
KBaJIpaT), UX MpU3HAKU U a
CBONCTBA
YacrHsle cayyan
napajuiesIorpaMMoB bubnuoreka [IOK
5 (IpsAMOYTOJILHUK, POMO, 1 https://m.eds00.ru/88671{2
KBaJparT), UX MPU3HAKH U 0
CBOICTBA
6 YacTHble cayyan 1 bubnuorexa [JOK




napajuieIorpaMMoB
(mpsAMOYTOJILHUK, POMO,
KBaJlpaT), X MPU3HAKU U

https://m.edso0.ru/8867209
C

CBONCTBA
bu6mmorexa [JOK
7 Tpaneuus https://m.edso0o.ru/8867235
8
PaBHOGOKAS 1 bu6mmoreka [IOK
8 https://m.eds00.ru/8867252
MPSIMOYTOJIbHAS TPATICIIHH .
PaBHOGOKAS 1 bubmnoreka LIOK
9 https://m.edso00.ru/8867285
MPSIMOYTOJIbHASI TParelu g
bu6mmoreka [JOK
10 | Meron ynBOeHUS MeIHaHBI https://m.edsoo.ru/88672bl
4
bu6moreka [IOK
11 IlenTpanbHas CUMMETpUS https://m.edso0o.ru/88672b1
4
Bbu6mmorexa [JOK
KonTponbhas padota no
12 " B} " https://m.edsoo.ru/88672¢9
TeMe "UeThIpEXyTOIbHUKH .
Teopema daneca u
Bbu6mmorexa [JOK
TeopeMa o
13 https://m.edsoo.ru/8867337
MIPOMOPIIMOHATBHBIX .
OTpe3Kax B
14 Cpenussist nuHus bu6mmoreka [IOK




https://m.edsoo.ru/88672¢0

TpEeyroJbHUKA .
bu6mmoreka [IOK
Cpennsist tuHUs
15 https://m.eds00.ru/88672f3
TpEeyroJbHUKA g
Tpaneuus, e€ cpeansis bubmmorexa [OK
16 ’ https://m.edso0.ru/8867235
JTUHUS
8
Tpanenus, e€ cpeanss bubmorexa [IOK
17 P » e P https://m.eds00.ru/8867306
JIUHUS
4
bubauoreka 1JOK
[TponoprimoHabHBIC
18 https://m.edsoo0.ru/8867379
OTpE3KHU
4
bu6mmoreka [JOK
IIponopumonaibHbIE
19 https://m.eds00.1ru/8867379
OTpE3KH
4
but6mmoreka [JOK
Ilentp macc B
20 https://m.eds00.ru/886738f
TpPEeyroJbHUKE .
bu6mmorexa [JOK
21 [TogoGHBIE TPEYTOIBLHUKH https://m.edsoo.ru/88673a7
8
bu6mmoreka [IOK
Tpu npuzHaka nogoous
22 https://m.edsoo.ru/88673ba
TPEYTOJIHLHUKOB .
23 | Tpu npusHaka nogoous bubnuoreka [JOK

TPEYTroJIbHUKOB

https://m.edsoo.ru/88673d5




2

Tpu npuszHaka mogooOus

bub6manoreka [IOK

24 https://m.edso00.ru/8867400
TPEYroJbHUKOB .

’5 Tpu npuzHaka noxoodus
TPEYTrOJIbHUKOB
[Tpumenenue nonodus npu

26 pPELICHUH MPAKTUYECKUX
3a1au
KonTponbhas padota no bubnuorexa [IOK

27 teMe "IlomoOnbIe https://m.edso0o.ru/8867445
TPEyroJbHUKH" a

. . bu6mmoreka [JOK

CBoilicTBa mwIomaaen

28 https://m.edsoo.ru/886745f
reoMeTpUyYecKux Guryp .
@opMyIbl IS IUIOLIAAN bubnuoreka [IOK

29 | TpeyrojpHUKA, https://m.edsoo0.ru/8867486
napajieiorpaMma 0
®opMyIibl ISl IIIOMIAAN bubnuotexa [JOK

30 TpEyroJibHUKA, https://m.edsoo.ru/88674a2
napajuieiorpaMma 2
@opMyIIbl IS IUIOLIAIH bubnmorexa [JOK

31 TpPEyroJIbHUKA, https://m.edsoo.ru/88674a2

napajJiesiorpaMma

2




@opMyJIbl IS TUIOIAIN

bu6mmoreka [JOK

32 | TpeyrojabHHKAa, https://m.eds00.ru/8867528
napajiesiorpaMma 8
®opmynsl 1)1 IUI0LIAAN bub6nuorexa LIOK
33 TPEyroJIbHUKA, https://m.eds00.ru/8867542
napajuiesiorpaMma c
. bu6mmoreka [JOK
Beruucnenue mioniaaei
34 https://m.edsoo.ru/88674e7
CJIOKHBIX (HUTYp g
bu6mmoreka [IOK
[Inomanu dburyp Ha
35 Ha v(b yp https://m.eds00.1ru/8867473
KJIeT4aToil Oymare .
36 ITnomanu mogo0HbBIX
¢uryp
37 [Tmomaau mogoOHBIX
¢uryp
bu6mmoreka [IOK
3aa4un ¢ MPaKTHIECKUM
38 https://m.eds00.ru/8867555
coJiepKaHueM g
bub6anoreka IIOK
3aa4um ¢ TPaKTUYECKUM
39 https://m.eds00.ru/8867568
coJIepKaHuEM 4
Pemienue 3agad ¢
bubmnoreka LIOK
IIOMOIIBIO METOa
40 . https://m.edsoo.ru/8867419
BCIIOMOTaTeIIbHOM 0
TLJIOIIA AN 0
41 KoHnTtponbHas padoTa mo bubmuorexa [JOK




teme "lImomans"

https://m.edsoo.ru/8867579
c

Teopema [Iudaropa u e€

bu6mmoreka [IOK

42 https://m.eds00.ru/8867591
MPUMEHEHUE 8
. bu6mnoreka [IOK
43 Teopewa Iugaropa u e¢ https://m.edso00.ru/8867591
MpUMEHEHHE g
N bubmuoreka [{OK
44 Teopewa Iudaropa w e https://m.edsoo.ru/88675ab
MIPUMCHECHUE c
45 Teopema ITudaropa u e€
MIPUMCHCHHE
46 Teopema [Tudaropa u eé
MIPUMCHCHHE
Omnpenenenue
TPUTOHOMETPHUECKHUX
(byHKUMN OCTpOTro yria
IIPSIMOYTOJIBHOTO bub6nuorexa LIOK
47 | TpeyroybHUKa, https://m.edsoo.ru/88675d3
TPUTOHOMETPUYECKHE 2
COOTHOIIICHUS B
PSIMOYTOJIBHOM
TPEYTOJbLHUKE
OcHoBHOE bubmuorexa [JOK
48 | TPUTOHOMETPUYECKOE https://m.edsoo.ru/88675f4

TOXACCTBO

4




OcHOBHOE

49 | TpUrOHOMETpPUYECKOE
TOXJIECTBO
OcHoBHOE
50 | TpUroHOMETpHUYECKOE
TOXIECTBO
KonrposnbHas padora no bub6numorexa [IOK
51 teme "Teopema [Iudaropa https://m.edsoo.ru/8a1407¢
U Hayajia TPUroHomerpuu" 8
Brincannsie u
LEHTpaIbHbIC YTJIIbl, YOI bubmorexa HOK
52 Me3KTY KacaTesHOM i https://m.edsoo.ru/8al1415b
XOpon 2
Bnucannbie u
[EHTPaJIbHBIC YTIIbI, YTOJI bubmorera [IOK
53 MENTY KACATETBHOM I https://m.edsoo.ru/8a14194
XOopaou 0
Bnucanueie u
[EHTPaIbHBIC YTIIbI, YTOJI buGmotera [JOK
54 MENTY KACATETBHOM I https://m.edsoo.ru/8a141b3
XOpJIou :
55 VYTIBl MeXIYy XOpAamMu 1
CeKYITUMHU
56 Yrisl MeXIy XOpJAaMu U
CeKYILIUMU
57 BricanHbie 1 onMCaHHBIE bubmuoreka [JOK




YETBIPEXYTOJIBHUKH, UX
IIPU3HAKU U CBOMCTBA

https://m.edsoo.ru/8a1408
6

Bnoucanubie u onmcaHHBIC

bu6mmoreka [IOK

58 YETBIPEXYTOJIBHUKH, UX https://m.edsoo.ru/8al1416d
NPU3HAKK U CBOMCTBA 4
Brnucannsie u onurcaHHbIe bubnuorexa [JOK
59 YETBIPEXYTOJIBHUKH, UX https://m.edsoo.ru/8al1416d
MIPU3HAKYU U CBOMCTBA 4
[IpumeHeHne CBOMCTB
BIIMCAHHBIX U OMUCAHHBIX
60 | 4YeThIPpEXYroJbHUKOB IPH
pEIIEHNN T€OMETPUUECKUX
3a1a4
[Ipumenenue cBOMCTB
BIIMCAHHBIX U OMUCAHHBIX
61 YEThIPEXYTOJILHUKOB TIPU
pEIIeHNU TE€OMETPUIECKUX
3agaq
B3anMHoe pacnonoxenue bubmmorexa [JOK
62 | HABYX OKPY>KHOCTEH, o0IIHE https://m.edsoo.ru/8al1410a
KacareJbHbIe 8
bubmnoreka LJOK
63 Kacanue okpyxHocTeit https://m.edsoo.ru/8al1410a
8
64 | KouTtpoasHas paboTa o bubnmoreka [JOK

Teme "VYTIibl B
OKpYHOCTU. Briucanuble u

https://m.edsoo.ru/8al141c8
8




OIIMCAHHbBIE
YeThIPEXyTrOJIbHUKH"
[ToBTOpEHME OCHOBHBIX
. bu6mmoreka [IOK
MOHSITHIA U METOJIOB KYPCOB
65 1 https://m.edsoo.ru/8al41dd
7 u 8 xi1accoB, 0000IIEHHE .
3HAHUM c
[ToBTOpEHNE OCHOBHBIX
N bu6mmoreka [IOK
MOHSITUI U METOJIOB KYPCOB
66 1 https://m.edsoo.ru/8al4lef
7 u 8 xi1accoB, 0000IIEHHE .
3HaHUI B
bubmuoreka [[OK
Hrorosast KOHTpOIbHAS
67 1 https://m.edsoo.ru/8a14236
pabota
8
[ToBTOpEHME OCHOBHBIX
N bu6mmoreka [JOK
MIOHSITHIA U METOJIOB KYPCOB
68 1 https://m.edsoo.ru/8a1420a
7 u 8 xj1accoB, 0000IIeHNE .
3HAHUH -
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




9 KVIACC

Ne

KoaunuecTBo yacoB

DJIEeKTPOHHbBIE
Jara uugposbie
n | Tema ypoka KonTposabHbie IIpakTn4yeckue
Bcero HU3y4eHust o0pa3oBaTe/bHbIE
/ padoThI padoThI
. pecypcsl
Onpenenenue
bubmnoreka IIOK
TPUTOHOMETPUUECKUX
1 . 1 https://m.edsoo.ru/8al1424b
bynkuii yrinos ot 0° 1o .
180° -
2 ®opmyJibl TPUBEICHUS 1
bubmnoreka LJOK
3 TeopeMa KOCUHYCOB 1 https://m.edsoo.ru/8a14336
c
4 TeopeMa KOCUHYCOB 1
bu6mmoreka [IOK
5 TeopeMa KOCUHYCOB 1 https://m.edsoo.ru/8a142d5
e
bub6anoreka IIOK
6 Teopema cuHycoB 1 https://m.edsoo.ru/8al142e8
a
7 Teopema cuHycoB 1

Teopema cuHycoB




Haxoxnenue ninvuH cTopoH

bu6mmoreka [JOK

npeoOpa3oBaHUM OO0

9 Y BEJINYMH YIJI0B https://m.edsoo.ru/8a1430b
TPEYrOJIbHUKOB 0
bu6morexa [JOK
10 Pemienue TpeyroapHUKOB https://m.edsoo.ru/8al42ac
0
bu6mmoreka [IOK
11 PemeHnne TpeyrojJbHUKOB https://m.edsoo.ru/8al42ac
0
bubmnoreka IIOK
12 Pemienue TpeyroabHUKOB https://m.edsoo.ru/8al42ac
0
bu6mmoreka [JOK
13 Pemenne TpeyroyJbHUKOB https://m.edsoo.ru/8al42ac
0
[TpakTrueckoe bubnuorexa [IOK
14 IIPUMEHEHUE TEOPEM https://m.edsoo.ru/8a142¢c3
CHUHYCOB U KOCHHYCOB c
IIpaxTueckoe
15 [IPUMEHEHUE TEOPEM
CHUHYCOB U KOCUHYCOB
KonrpomnbHas padora mo bubnuorexa LIOK
16 teme "Perenue https://m.edsoo.ru/8a14392
TPEYroJbHUKOB" a
Momsmie o bubmuoreka [JOK
17 https://m.edsoo.ru/8al43ab

0




COOTBETCTBEHHBIC bubmuoreka [{OK
18 AJIEMEHTHI MTOA00HBIX https://m.edsoo.ru/8al43de
buryp 4
CoOTBETCTBEHHBIE
19 | snemeHTH TOJOOHBIX
¢uryp
Teopema o mpousBeaeHUN
OTPE3KOB XOp/, TEOPEMA O bu6nuoreka [IOK
20 | npou3BEAECHUU OTPE3KOB https://m.edsoo.ru/8a14406
CCKYyIIHX, TeOpEMa O [
KBaJpaTe KacaTeJIbHOU
Teopema o mpousBeaeHUN
OTPE3KOB XOp/, TEOPEMA O bubnuoreka [IOK
21 IIPOU3BEJICHUN OTPE3KOB https://m.edsoo.ru/8al441a
CEKYIIHX, TEOpeMa O 4
KBaJ[paTe KacaTeJIbHOU
Teopema o npousBeIeHUN
OTPE3KOB XOpI, TEOpEMA O bubnuoreka [JOK
22 IIPOU3BEJICHUN OTPE3KOB https://m.edsoo.ru/8a1442d
CEKYIIHX, TEOPEMA O a
KBaJipaTe KacaTeIbHOM
[Ipumenenue Teopem B bubnuorexa [JOK
23 pELICHUHN T€OMETPUUECKUX https://m.edsoo.ru/8a143f0
3a1a4 6
[IpumeneHue Teopem B bubnmorexa [JOK
24 pPELIEHUH T€OMETPUUECKUX https://m.edsoo.ru/8a1443f

3a1a4

C




IIpumeneHune Teopem B

bu6mmoreka [JOK

25 pELIEHUHU T€OMETPUUECKUX https://m.edsoo.ru/8a14457
3a1a4 8
KonrposnbHas padora mo
teme "[IpeoOpa3zoBanue bubnnorexa [JOK
26 | momobwus. Merpuueckue https://m.edsoo.ru/8al1447a
COOTHOIICHUS B 8
OKpy>kHOCTH"
Omnpenenenre BEKTOPOB.
. bu6mmoreka [IOK
DU3NYECKUN U
27 . https://m.edsoo.ru/8a14496
F€OMETPUUYECKUM CMBICIT 0
BEKTOPOB -
CroxeHue 1 BbIYMTaHUE bubnuorexa [JOK
28 BEKTOPOB, YMHOKEHHE https://m.edsoo.ru/8al44a8
BEKTOpa Ha YKCIIO c
CnoxeHue ¥ BBIYUTAHUE bubmnoreka LJOK
29 | BEKTOpPOB, YMHOKEHHUE https://m.edsoo.ru/8a144d5
BEKTOpa Ha YHCIIO 2
CrnosxeHue 1 BHIYMTAaHUE
30 BEKTOPOB, YMHOKEHHUE
BEKTOpa Ha YHCIIO
Pasnoxenue BekTopa no
31 JIBYM HEKOJUTMHEAPHBIM
BEKTOpaM
bu6mnoreka [IOK
32 Koopaunatsl BekTOpa https://m.edsoo.ru/8a144fb

€




CkansipHoe Ipou3BeIeHNe
BCKTOPOB, €0 NPpUMCHCHUC

bubmuoreka [{OK

33 https://m.edsoo.ru/8a14539
JUISL HAXOXKACHUS JJIUH U .
YIJIOB c
CkansipHoe mpousBeIeHue
BEKTOPOB, €r0 IPUMEHEHNE bubmiorexa HOK
34 POB, P https://m.edsoo.ru/8a14550
JUTSL HAXOXKACHUS JJIUH U .
YIJIOB e
Petenne 3a1a4 ¢ bubnmoreka [JOK
35 https://m.edsoo.ru/8al44c3
MTOMOIIIbIO BEKTOPOB .
Pemenune 3angau c bubmmorexa TIOK
36 https://m.edsoo.ru/8al1458¢
MOMOIIIbIO BEKTOPOB 4
37 [IpumeHeHre BEKTOPOB IS
pelieHus 3a1a4 pusuKu
Konrpomnbnas padora mo bubmotera [IOK
38 I: p" https://m.edsoo.ru/8a145b0
TeMe "'BekTopbl g
39 JlekapTOBBI KOOPAMHATHI
TOYEK Ha MIOCKOCTH
bubmnoreka LJOK
40 YpaBHeHUE NPAMON https://m.edsoo.ru/8al45¢c4
8
41 YpaBHeHUE IPAMOI
42 VYpaBHEHHE OKPYKHOCTH bubmuorexa [JOK

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




a

Koopaunatsr Touek bu6mmoreka [JOK
43 MIEPECEUCHHS OKPYKHOCTH https://m.edsoo.ru/8a14662
U IIPSAMOH 0
Merton koopAuHAT IpU
44 | peleHUH reOMETPUUECKHUX
3a/1a4, MPAKTUYECKUX 3a/1a4
Meroa KoopAMHAT NpU
45 pEIIeHNN T€OMETPUUECKUX
3a/a4, MPaKTHUYECKHUX 3a7a4
Metoa KOOpAWHAT MPHU
46 pELICHUH T€OMETPUUECKUX
3a[a4, MPaKTUUECKHUX 3a7a4
Kontponbnas padota mo
" bubmuoreka [JOK
Teme " JlekapToBbI
47 https://m.edsoo.ru/8a146e0
KOOPJIMHATHI Ha .
IJIOCKOCTH" -
[TpaBuiibHbIE bubnuoreka [IOK
48 MHOT'OYTOJIbHUKHU, https://m.edsoo.ru/8a146fd
BBIYHCIICHHE MX DJIEMCHTOB a
b K
Yucno n. InuHa nbmmorexa O
49 https://m.edsoo.ru/8al1472¢
OKPY>KHOCTH g
bubnnoreka K
Yucno wn. [nuna 6maorexa O
50 https://m.edsoo.ru/8a14714

OKPYKHOCTH

C




51

JlnHa 1yru OKpy»KHOCTH

bu6mmorexa [JOK
52 Pannannas mepa yria https://m.edsoo.ru/8a14714
C
IImomans kpyra, ceKTopa Bubmaorexa LIOK
53 pyra, pa, https://m.edsoo.ru/8a14742
cerMeHTa
6
ITmomans kpyra, cekrTopa Bubmiorexa LIOK
54 pyra, pa, https://m.edsoo.ru/8a14775
CcerMeHTa 0
IImomangs kpyra, cekropa Bubmzorexa HOK
55 pyra, pa, https://m.edsoo.ru/8a14775
CerMeHTa
0
bubmnoreka LJOK
ITonsTHE O IBMKEHUH
56 https://m.edsoo.ru/8al47¢c8
IIIOCKOCTH )
ITapannensHBIN TIEpEHOC Bubmzorexa HOK
57 P p ’ https://m.edsoo.ru/8al147f1
MOBOPOT
6
N bu6mmoreka [IOK
[TapannenpsHbIil epeHocC,
58 https://m.edsoo.ru/8al147f1
MOBOPOT
6
59 [TapamiensHbIN IEpEHOC,
MOBOPOT
60 ITapaienpHbIi IEPEHOC,
MOBOPOT
61 [Ipumenenue nBUNXEHUM bu6mmoreka [IOK




IpU pCUHICHUH 3a1a4q

https://m.edsoo.ru/8a1480¢
2

62

KonTponbhas pabota no
temaM "[IpaBuiibHBIC
MHOTOYTOJIEHUKH.
Oxkpy>xHOCTb. JIBUKEHUsA
MJI0CKOCTH"

63

[ToBTOpenue, 0600IIEHNE,
CHCTeMaTH3alys 3HaHHH.
Nsmepenne

IrCOMCTPUUCCKUX BCIIMYUH.

TpeyronsHUKH

bub6manoreka [IOK
https://m.edsoo.ru/8a14852
4
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[ToBTOpenme, 0600IICHNE,
CHCTeMaTH3alusl 3HAHHUH.
[TapannenbHbie U
MePIEHINKYIISIPHBIC
psIMbIC

bu6mmorexa [JOK
https://m.edsoo.ru/8al14865
0
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[ToBTOpenue, 0600MICHNE,
CHUCTeMaTH3alus 3HaHH.
OKpy>KHOCTB U KpYT.
['eomeTpuueckue
MOCTPOEHUSA. YTJIbl B
OKPY’KHOCTH

66

[ToBTOpenue, 0600IIEHNE,
CUCTEeMaTH3aIHsI 3HAHUM.
Brnucannble ¥ onmucaHHble
OKPY>KHOCTH




MHOTOYTOJIbHUKOB
bu6mmorexa [JOK
Hrtorosas KOHTpoOJIbHAS
67 1 1 https://m.edsoo.ru/8a14892
pabora 0
68 [ToBTOpenme, 0600IIECHNE, {
CHCTeMaTH3alys 3HaHUH
OBIIEE KOJIMYECTBO 63 6 0
YACOB I10 ITPOI'PAMME

MNPOBEPAEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IHPOI'PAMMBbI

7 KIIACC
Kon nposepsiemoro IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI 00pa3oBaTe/IbHOM NPOrpaMMbl
pe3yJibTarTa OCHOBHOTI'0 00111er0 00pa3oBaHUA
6 I"'eomeTpus
Pacrio3naBaTh H3yueHHBbIE TeOMETpUYECKUE (UTypbI, OMpEeAeNsiTh MX B3aUMHOE pPaCIOJIOKEHUE,
6.1 n300paxarb reoMeTpuueckue (Uryphl, BBINOJHATH YEPTEXKHM MO YCIOBUIO 3amaud. 3mepsTsb
JUHEMHbIE U YITIOBbIe BEJIMUMHBI. PemaTs 3a1auu Ha BBIYMCIIEHUE UTHH OTPE3KOB U BETUYHH YTJIOB
6.2 Henatrb rpyOyio OIIEHKY JIMHEHMHBIX M YIJIOBBIX BEJIMYMH MPEIMETOB B PEATbHOW KU3HU, Pa3MepOB
' MPUPOTHBIX 00BEKTOB. Paznuyars pasmMepsl ITUX 0OBEKTOB MO MOPSAKY BETUUUHBI
6.3 CTpouTh 4epTekKHU K TEOMETPUUECKUM 3a7a4am




ITons30BaThCs IIpru3HaKkaMu paBCHCTBA TPCYTrOJbHHUKOB, HWCIIOJb30BaTh IIPU3HAKU H CBOMCTBaA

04 paBHOOEPEHHBIX TPEYTOJIBHUKOB MIPH PELICHUU 33]a4
6.5 IIpoBOAUTE JIOTMYECKHUE PACCYKACHUS C UCIIOIb30BAHUEM I'€OMETPUUECKUX TEOPEM
6.6 ITosnp30BaTbcsd NpHU3HAKAMU PABEHCTBA IMPAMOYTOJBHBIX TPEYTrOJBHHUKOB, CBOMCTBOM MEIHAaHBI,
' IIPOBEIEHHON K TMIIOTEHY3€ NPSMOYTOJbHOIO TPEYTOJbHUKA, B PEHICHUY F€OMETPUYECKUX 3a1a4
OmnpenensaTh MapajuiebHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOpBIE OOpa3yeT ¢ HUMH CEeKyIuas.
6.7 Omnpenensars napaienbHOCTh NPSIMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK OAHOM HpsIMOMN
110 TOYEK APYrou NpsIMOU
6.8 Pemate 3amaun Ha kieT4yaToi Oymare
[TpoBOIUTH BBIYMCICHUS M HAXOIWTh YHCIOBbIE W OYKBEHHBIC 3HAUEHHUS YTJIOB B T€OMETPUUYECKHUX
6.9 3a/ladyax C HCIOJIb30BAHMEM CYMMBI YIJIOB TPEYTOJIBHUKOB M MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB,
' 00pa30BaHHBIX IPHU IMEPECEYCHUH JBYX MapaUICIbHBIX NPSMBIX CEKylled. PemaTh mpakTHueckue
3a/1a4d Ha HAXOXKIEHUE YIJI0B
6.10 Bnanete NOHATHEM TIE€OMETPHUYECKOTO MeCTa TOYeK. YMETh OIpeleNiTh OUCCEeKTpPUCYy yria H
' CEpEIMHHBIN NEPIEHINKYJIIP K OTPE3KY KaK FEOMETPUUECKHUE MECTA TOUEK
6.11 @opMyIMpPOBATH ONPEIEICHUS OKPYKHOCTH U KPyTra, XOpJAbl U JUaMeTpa OKpPYKHOCTH, MOJIb30BATHCS
' MX CBOWCTBAMH. Y METh MPUMEHSATH 3TH CBOMCTBA MPH PEIICHUH 33/1a4
Bnagers NOHATHEM ONHMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYXKHOCTH, YMETh HaxXOOUTh €€ LEHTP.
6.12 ITonp3oBatbes hakTaMu O TOM, YTO OMCCEKTPUCH] YIJTIOB TPEYTOJIbHUKA NIEPECEKAIOTCS B OJTHON TOUKE,
U O TOM, YTO CEPEAUHHBIC IEPIIEHIUKYJIPBI K CTOPOHAM TPEYTOJbHUKA IEPECEKAOTCS B OJHON TOUKE
6.13 Biagers moHATHEM KacaTelbHOM K OKPY’KHOCTH, IOJIB30BAaThCA TEOPEMOM O NEPHEHAMKYJSIPHOCTH
' KacaTeJIbHON U Painyca, IPOBEIEHHOIO K TOUKE KACAHUS
6.14 ITosp30BaThCA MPOCTENIIMMH F€OMETPUUECKUMU HEPABEHCTBAMHU, IOHUMATh UX MPAKTUYECKUI CMBICIT
6.15 [IpoBOIUTE OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO LIUPKYJIS U TUHEHKH




8 KUIACC

Kon nposepsiemoro IIpoBepsiemble npeMeTHBIE pe3yJIbTAThl 0CBOCHHSI OCHOBHOM 00pa30BaTe/IbHOH NPOrPaMMbl
pe3yJjbTara OCHOBHOTI'0 00111er0 00pa30BaHUA
6 I"'eomeTpus
6.1 Pacrnio3HaBaTh OCHOBHBIE BUBI YETBIPEXYTOJBHUKOB, UX 3JIEMEHTHI, M10Jb30BaThC MX CBOWCTBAMH MpHU
' pelIeHNH TeOMETPHUECKUX 3a]au

6.2 ITpuMeHsITh CBOMCTBA TOUKHU IIEPECEUCHUS MEJMaH TPEYroJbHUKa (LIEHTpa Macc) B PELICHUH 3a/1a4
Bnaners nonstuem cpenHei TMHUM TPEYroJbHUKA U TPaIelUH, IPUMEHITh UX CBOMCTBA MPHU pEIICHUH

6.3 reomeTpuueckux 3ajad. [lonb3oBathest Teopemoit daneca 1 TeOpeMOi O MPONOPLUOHANBHBIX OTPE3KaXx,
NPUMEHSATh UX JUIA PELIeHNs NPAKTUYECKUX 3a/1a4

6.4 [TpuMeHsITh IpU3HAKU [10100MsI TPEYTOJIbHUKOB B PELIEHUH F€OMETPUUECKUX 3a7a4
[Tonbp3oBatbest Teopemoil Iludaropa i pemeHuss reoMeTpUYecKUX M MpakTHuecKux 3ajnad. CTpouThb

6.5 MaTeMaTUYECKyl0 MOJEIb B IPAKTMUYECKUX 3a7ayaX, CaMOCTOSTEIbHO JeiaTh 4epTéX M HaXOAUTh
COOTBETCTBYIOIIUE JUIUHBI

6.6 Bnagerp moOHATUSMHU CHHYyCa, KOCHMHYCa W TaHI'€HCA OCTPOro yrjla MPsIMOYrOJbHOTO TPEYroJIbHUKA.

' [Tonb30BaThCs ITUMH MOHATUAMU [l pELIEHUSI TPAKTUYECKUX 3aa4

Bbruucnare (paziauyHbIME CIIOCOOAMM) IUIONIAAb TPEYTOJbHUKA M IUIOUIAJUM MHOTOYTOJBHBIX (UTyp

6.7 (mosp3ysich, TAe HEOOXOIUMO, KaIbKyJIATOpOM). IIpMMEHATh MoJlyueHHbIE YMEHHUS B NPAKTHUYECKUX
3aa4ax

6.8 Bnagerh NOHATHAMU BIMCAHHOIO M LEHTPAJIBHOTO yria, UCHOJIb30BaTh TEOPEMbI O BIHCAHHBIX YIJIax,
yriaax Mexay xopAamu (CeKyllMMH) U YIJIe MEXJIy KacaTeJbHOW U XOpAOW MpU peUIeHUH




reOMETPUYCCKUX 3a1a4

Brnanets TIOHATHUEM OIIMCAaHHOTO quHpéxyr OJIbHHUKA, MMPUMCHATH CBOMCTBaA OIIMCAaHHOTI'O

6.9

YeTHIPEXYTONILHUKA MIPU PEIICHUN 33]1a4

[IprMeHsTh OJyuyeHHBIE 3HAHUS HA MPAKTHKE — CTPOUTh MaTeMaTUUYECKHe MOJIEIH Ui 3ajjad peajlbHou
6.10 KU3HU M MPOBOJAUTH COOTBETCTBYIOIIME BBIUHUCICHHS C NPUMEHEHUEM IMOA00US U TPUTOHOMETPHUU

(MONB3YSCh, TIe HEOOXOIUMO, KaTbKYISITOPOM)

9 KUIIACC
Koa nposepsiemoro IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHON 00pa3oBaTe/IbHOI NMPOrpaMMbl
pe3yJbTara OCHOBHOTI'0 00111ero 00pa3oBaHuMA
6 I'eomeTpus
3HaTh TPUTOHOMETPUYECKUE (PYHKIIUM OCTPBIX YTJIOB, HAXOIUTH C MX MOMOIIBIO pa3IHYHbIC 3JICMEHTHI
6.1 NPSIMOYTOJIBHOTO TPEYTOJIbHHUKA («PEIICHUE MPSMOYTOJIBHBIX TPEYTOIBHUKOBY). HaxomuTh (¢ MOMOIIBI0
KaJbKYJISTOPA) IJIMHBI U YTIIBI U HETAOIMYHBIX 3HAYCHUH
6.2 [Tonp3oBaTbess  GopMynaMu TIPUBEACHUS M OCHOBHBIM TPHUTOHOMETPHUECKHUM TOXKIECTBOM  JUIS
' HaXOKJCHUS COOTHOILIEHUH MEXTy TPUTOHOMETPUIECKHUMHU BEIINIMHAMHU
63 Hcnonp30BaTh TE€OpEMBbI CHHYCOB M KOCHHYCOB JJIsSl HAXOXICHUS Pa3IMYHBIX DJIEMEHTOB TPEYTOJIbHUKA
' («pemieHne TPEYTOIBHUKOBY ), TPUMEHSTh X TPU PEHICHUU T€OMETPUICCKHX 3a/1a4
Brnagers moHSTHSMH TIpeoOpa3oBaHUS TOMOOUS, COOTBETCTBEHHBIX JJIEMEHTOB IOJO0HBIX QUTY.
6.4 [Tonp30BaTbCsl CBOMCTBAMU MOAOOHS IPOU3BOJIBHBIX (DUTYP, YMETh BEIYUCIIATH JJIMHBI M HAXOJUTH YTIIbI
' y noao0HbIX ¢uryp. IIpuMeHsaTs cBoOiCTBa MOJOOMS B MPAKTUYECKUX 3a7adax. YMEThb MPHUBOAMTH
IIPUMEPBI MTO0OHBIX (PUTYP B OKPYKAIOIIEM MUPE




[Tonb30BaThcs TeOpeMaMHu O MPOM3BEICHUHM OTPE3KOB XOPI, O MPOU3BEACHHUU OTPE3KOB CEKYIIUX, O

65 KBaJ[paTe KacaTeIbHOI
[Tonp30BaTbCss BEKTOpaMM, MOHUMATh MX TEOMETPUYECKHA M (PU3MUECKUI CMBICI, NPUMEHSTh UX B
6.6 pELICHHH TeOMETPUUECKUX M (PHU3NUecKuX 3a1ad. [IpuMeHsATh CKaIIpHOE NMPOU3BEACHUE BEKTOPOB IS
HaXO0X/I€HUS JUIMH U YIJIOB
6.7 ITonp30BaThcss METOAOM KOOPAMHAT HAa IUIOCKOCTH, NMPHUMEHSTh €r0 B PEIIEHUH I€OMETPUYECKUX U
' NPAaKTUYECKUX 3a/1a4
Bnagers NMOHATUSMM NPaBUIBLHOIO MHOTOYTOJIbHUKA, JJIUHBI OKPYXHOCTH, JJIMHBI AYTH OKPY>KHOCTHU U
6.8 paZvaHHON Mephl YIya, YMEThb BBIYMCIATH IUIOIIAAb Kpyra M ero 4actei. I[IpuMeHsATh moixydeHHbIE
YMEHHMS B IPAKTUYECKUX 3a/1adax
6.9 HaxonuTh ocu WM LEHTPhl CUMMETpUH (GUIYp, HPUMEHSTH JBHXKEHUS IUIOCKOCTH B INPOCTEHIINX
' clrydasix
[TpuMeHsTh NOTyUYEHHBbIE 3HAHNS HA MPAKTUKE — CTPOUTH MaTEMaTHUECKUE MOJENH Ul 331a4 pealbHOM
6.10 KHU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BBIUMCICHUS C TPUMEHEHHUEM NOA00MS U TPUTOHOMETPHUUECKHUX

GyHKIUH (IT0JIB3YSCh, T1Ie HEOOXO0IMMO, KaTbKYyJISITOPOM )

HPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

7 KJIACC

Kon

IIpoBepsieMblii JJIEeMEHT COACPKAHUSA




6 I'eomertpus
HavanbHbple moHsaTus reomerpuu. Touka, mpsimasi, OTpe3oOK, Jyd. Yron. Buzabel yrnos. BeprukanbHble u
6.1 cMexHble yribl. buccekrpuca yria. JlomaHasi, MHOroyroiabHuK. IlapamiensHoCcTh M NEPHEHANKYISPHOCTD
IPSIMBIX
62 Cummetpuunbie purypsl. OCHOBHBIE CBOWCTBA OCEBOM CUMMETPHH. [IpuMepsl CUMMETpUM B OKPYIKAFOIIEM
' MHpe
63 OCHOBHBIE TOCTPOEHHS C MTIOMOIIIBIO UPKYJIS U uHelku. TpeyronsHuk. BeicoTa, Meaunana, OuccekTpuca, ux
CBOICTBa
6.4 PaBHOOEIpEHHBIN U PAaBHOCTOPOHHUHN TPEYTroJbHUKH. HepaBeHCTBO TpeyroapHUKa
6.5 CBoiicTBa U MPU3HAKU paBHOOEIPEHHOTO TPEyrojibHuKa. [Ipr3Haky paBeHCTBA TPEYTOIBHUKOB
6.6 CBoliCcTBa ¥ IPU3HAKY NTapAJJICNIBHBIX IPsIMbIX. CyMMa yIJI0B TPEyrojabHUKA. BHEIIHNE yIiibl TpEeyTroJIbHUKA
[TpstmoyronbHbIN TpeyrosbHUK. CBOMCTBO MeAMAaHBI NPSIMOYTOJBHOTO TPEYroJIbHHUKA, IPOBEIEHHOW K
6.7 runorenyse. [IpusHaku paBeHCTBaA NMPSAMOYTOJIbHBIX TPEYTOJIbHUKOB. IIpsIMOYTONBHBIN TPEYTOJIBHUK C YIJIOM
B 30°
6.8 HepaBeHcTBa B IeOMETpUH: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JMJIMHE JIOMAHOW, TeopeMa o
' OosbleM yrie u OoJiblIel CTOPOHE TpeyroyibHUKa. [lepneHauKysip 1 HaKJIOHHAs
6.9 ['eomeTpryeckoe MecTo TOYeK. buccekTpuca yria W CepeAMHHBIA MEPHEHAUKYJSp K OTpPEe3Ky Kak
' reOMETPUYECKHE MECTA TOUEK
6.10 OKpy’XKHOCTb U KpYT, XOpJa M JUaMETp, UX CBOMCTBAa. B3aMMHOE pacoOKEHUE OKPYKHOCTH M IPSAMOM.
’ KacarenbHas 1 cexymas K OKpy>KHOCTH
6.11 OKpy’KHOCTb, BICAHHAs B yrojl. BnucanHas u onrcanHas OKpYKHOCTHU TPEyTroJIbHUKA

8 KUIACC




Konx

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

6 ['eomeTpus

6.1 UYereipéxyrosnbauku. [lapaienorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpssMoyrobHUK, POMO, KBaIpaT, MX MPU3HAKK U CBOMCTBA

6.3 Tpamnenus, paBHOOOKas Tpaneuus, e€ cBoicTBa U npu3Haku. [IpsmoyroabHas Tpanenus

6.4 Metoa yasoenus menuanbl. LlenTpanbHas cummerpus. Teopema Paneca U TeopeMa O MPONOPLMOHAIBHBIX
' OTpe3Kax

6.5 Cpennue TMHUM TpEeyrojbHUKa U Tpanenuu. L{enTp macc TpeyrosibHuKa

6.6 [TonoOue TpeyronbHUKoB, Kod(pduuueHnt nonobus. IlpusHaku mnomobus TpeyroiabHUKOB. IlpumeHeHue
' 1oJ00Ms ITPH PeIICHUH NPAKTUYECKUX 3a/1a4

6.7 DopMmyJibl IS IO TPEYroJIbHUKA, apajiesorpaMma, poMmoa u Tparenuu

6.8 CaoiicTBa muomaaen reomerpuyeckux ¢puryp. OTHoLIeHHE TUIOMAAeH TOJ00HBIX QUryp

6.9 Brruncnenue miomaaei TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KieTyaToi Oymare

6.10 Teopema [Iudaropa. Ilpumenenue reopemsl [ludaropa npu permeHnH NpakKTUYECKUX 3a1a4

6.11 CuHyc, KOCHHYC, TaHI€HC OCTPOrO yria HpsSMOYIOJIbHOIO TpeyroyibHuka. OCHOBHOE TPUIOHOMETPUYECKOE
' TOXAeCTBO. TpuroHomerpudeckue pyHkuuu yrios B 30°, 45° u 60°

6.12 BrincanHbie U LIEHTpaIbHBIE YIUIBL, YTOJI MEXIY KacaTeJIbHOW U XOPAOU. YIUIBI MEXAY XOpAaMU U CEKYILIUMHU

6.13 Briucannbie U ONMCaHHBIE YETHIPEXYTOJbHUKH

6.14 B3aumHoe pacnonoxkenue AByX OKpyxkHoctei. Kacanme oxpykHocted. OOmue kacaTelbHbIE K JIBYM

OKPYKHOCTSIM

9 KUIIACC




Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
6 ['eomeTpust
6.1 Cunyc, kocunyc, TaureHc yrioB oT 0 10 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. DOPMYJIbI IPUBEACHMUSI
6.9 Pemenne TpeyroiapbHuUKOB. TeopeMa KOCHMHYCOB U TeOpeMa CHUHYCOB. PerieHne NpakTHUECKHUX 3aJad C
’ HCIOJIb30BaHUEM TEOPEMbl KOCHHYCOB M TEOPEMbI CUHYCOB
6.3 [IpeobpazoBanue nogodus. [logodrue cOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 mpou3BeACHUU OTPE3KOB XOPI, TEOPEMBI O MPOU3BEICHUU OTPE3KOB CEKYIUX, TeopeMa O KBaapare
) KacareJIbHOM
Bekrop, mnmuHa (MOIyNb) BEKTOpA, COHAINPABICHHBIE BEKTOPHI, MPOTHBOIOJIOXKHO HANpaBICHHBIE BEKTOPHI,
6.5 KOJJTMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OMNEpaIlM HaJ BEKTOpaMmH. Pas3iiokeHue BEKTOpa IO JIBYM
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunats! BekTopa. CKajsipHOE IPOM3BEAEHUE BEKTOPOB, IPUMEHEHHE I HaXOKACHUS JJIMH U YTJIOB
6.7 JlekapToBbl KOOpAWHATHI Ha IUIOCKOCTH. YPaBHEHHS TPSMOW M OKPYXHOCTH B KOOpAMHATAX, IEpeceucHHe
’ OKpYKHOCTEH 1 TpsAMBIX. MeTO KOOPAMHAT U €r0 MPUMEHEHHUE
6.8 IIpaBuIbHBIE MHOTOYTOJIBHUKH
6.9 Jnuna okpyxHocTu. ['pagycHas u paguaHHasi Mmepa yria, BBIYUCIECHUE ITTMH IyT OKPYKHOCTEHN
6.10 [Inomanp kpyra, cekTopa, CErMeHTa
6.11 JIBu>KeHUs IIJIOCKOCTU U BHYTPEHHHE cUMMeTpHH puryp (3nemeHTapHble npeactasienus). [lapannensHelil nepeHoc.
' [ToBopoT

ITPOBEPAEMBIE HA OI'S 10 MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBEPA30OBATEJBbHOM MTPOIT'PAMMBI OCHOBHOI'O OBIIIEI'O OEPA3OBAHUSI




Ko nposepsiemoro
TpeOoBaHUA

IIpoBepsiemble TpeGOBaHUS K NMPeIMETHBIM Pe3yJIbTaTaM OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOI
NMPOrpaMMbl OCHOBHOT0 0011ero o0pa3zoBanusi Ha ocHoBe PT'OC

YMeHue onepupoBarTh MOHATUAMH: MHOKECTBO, IIOJMHOKECTBO, OIEPALlUH HAJl MHOKECTBAMU; YMEHHUE
OTNIepUPOBATh MOHATHAMH: Tpad, CBA3HBIA rpad, AepeBO, UK, IPUMEHITh UX TPHU PELICHUH 3a7ad;
YMEHHE UCTIONIBb30BaTh Tpa@uuecKoe MPeACTaBICHHEe MHOXKECTB JUIS OMHCAHUS PEaTbHBIX MPOIECCOB H

SBJICHUH, TIPY PEIICHNH 33Ja4 U3 JPYTHX YYEOHBIX ITPEMETOB

YMeHue OIICpHUPOBATH IMOHATHAMHU: OIPCACICHUC, aKCHUOMA, TCOpEMad, MAOKA3aTCIbCTBO, YMCHUC
paciio3sHaBaTb UCTHHHBIC W JIOKHBIC BBICKA3bIBAHHA, IIPUBOJAUTL IIPUMCPBI U KOHTPIIPUMCEPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULAHUSA BBICKA3bIBAaHUM

YMeHHe onepupoBaTh MOHATUSAMM: HATYPAIBHOE YHUCIIO, IPOCTOE M COCTABHOE YHCIIO, JEIUMOCTh
HATYpaJbHBIX YHCEN, TMPU3HAKU JEIMMOCTH, II€JI0€ YMCIIO, MOIYJb YWCIa, OOBIKHOBEHHAs IpOOb U
JecsiTUYHas Jpo0b, CTaHIAPTHBI BUJ 4YHCIA, palMOHAIbHOE YHCIIO, HUPPALMOHAIBHOE YHUCIIO,
apu(meTnyecKkuil KBaJpaTHbIH KOPEHb, YMEHHE BBINOJHATH JEHCTBHS C 4YMCIaMH, CPaBHHUBATh U
YIOPSAIOYMBATh YHUCIA, MPEACTABIATh YMCIA HA KOOPAMHATHOM IPSAMOM, OKPYIVIATH YWCIA; YMEHHUE

ACIaTh NPUKUIAKY U OLUCHKY pE3yJibTaTa BEIUMCIICHUH

YMeHue onepupoBaTh MOHATUSAMH: CTENEHb C IEJIBIM IOKa3aTeleM, apu(pMEeTHYeCKHi KBaJpaTHBINA
KOpeHb, MHOTOUIEH, ajnredpanydeckas ApoOb, TOKAECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOH CTENEeHU
Ooubllle €MHUIIBI; YMEHHE BBIMONHATH pacuéThl Mo ¢opMmyniaM, Mpeodpa3oBaHUs LENbIX, IPOOHO-
palMOHAIBHBIX BBIPAXKEHUHM M BBIPAXKEHUH C KOPHSIMHU, pa3ioKeHHE MHOTOWIEHA HA MHOKUTEIH, B TOM
qHcIIe ¢ UCT0JIb30BaHHEM (POpMYJI pa3HOCTH KBAIpaTOB M KBaJIpaTa CyMMbI U pa3HOCTH

YMeHne onepupoBaTh NOHATHSAMU: YHCIOBOE PABEHCTBO, YPABHEHHE C OJHOM NEPEMEHHOW, YHCIOBOE
HEPaBEHCTBO, HEPABEHCTBO C IEPEMEHHOW; YMEHHE peIlaTh JIMHEMHBIE W KBaJpaTHbIE ypaBHEHMS,
IPOOHO-pallMOHANIbHBIE YpPAaBHEHUS C OJHOW NEpPEMEHHOM, CHCTEeMbl IBYX JIMHEHHBIX YypaBHEHUH,
JMHEHbIE HEPAaBEHCTBA M UX CHCTEMbI, KBaJpaTHbIE M JIPOOHO-pallMOHAIbHBIE HEPABEHCTBA C OJHOMN




MEPEMEHHOM, B TOM YHUCJIE NIPU PEIICHUU 3aJa4 U3 APYTUX MPEAMETOB M MPAKTUYECKUX 3a]1ad; YMEHHUE
WCIIOJIH30BaTh KOOPAMHATHYIO TMPSMYI0 M KOOPJIWHATHYIO TUIOCKOCTh Uit HM300paKeHHUsS PEIIeHHI

YpPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMHU: (yHKIUS, TpaduK QYHKUMH, HYIH (QYHKIUH, TPOMEXYTKU
3HAKOIOCTOSIHCTBA, TNPOMEXYTKH BO3pacTaHMs, yObIBaHWs, HauOoOJblllee W HAUMEHbIIEe 3HAYCHHS
(GYyHKIMU; yMEHHE ONEepUpOBaTh MOHATHSAMHU: MpsMas HPONOPLUOHATIBHOCTb, JUHEWHas (QyHKIMs,
KBaJpaTU4Has (QYyHKUUS, oOpaTHas MPONOPLMOHAIBHOCTb, Mapaboyia, rumepbosia; yMeHHE CTPOHTH
rpaduku GYHKIUHN, UCTIONB30BaTh Tpa(UKH I ONpeesIeHUs CBOMCTB MPOLECCOB U 3aBUCUMOCTEH, JUIs
peleHus 3a1ad U3 JpYrux y4eOHBIX MPEIMETOB M PeajbHOM KU3HU; YMEHHME BBIpakaTh (popmyliamu
3aBHCUMOCTH MEXJly BeJITMUYMHAMHU

YMeHue onepupoBaTh MNOHSTUSAMM: IMOCIEIAOBATEIbHOCTh, apupMeTHUecKass U TeoMeTpudecKas
[IPOrPECCUH; YMEHHE UCII0JIB30BaTh CBOMCTBA MOC/IE0BATEIbHOCTEN, (OPMYIIBI CYMMBI U OOLIETO YjieHa
IIPU PEIICHUH 3a/a4, B TOM YHCIIe 3a]a4 U3 JPYTruX YYeOHbIX MIPEIMETOB U PEaIbHOM JKU3HU

YMeHue pemiath 3a/1a4i pa3HbIX THUIIOB (B TOM YHCIE HA MPOLEHTHI, JOJIM U YacTH, IBHXKEHHE, padoTy,
IIEHY TOBapOB M CTOMMOCThH TMOKYIOK M YCIyT, HAJOTH, 33Ja4d U3 00JAaCTH YyNpaBieHUS JUYHBIMH U
ceMeWHbIMU (PMHAHCAMH); YMEHHE COCTABISATH BBIPAKEHUs, YPaBHEHUS, HEPAaBEHCTBA U CUCTEMBI I10
YCIIOBHIO 3a/1a4M, UCCIIENOBATh IMOJyY€HHOE PEIICHUE M OICHWBATH MPABIONOJ00HOCTh MOIYYEHHBIX
pe3yabTaToOB

YMeHue omepupoBaTh MOHATHSAMH: (urypa, TOYKa, OTPE3OK, TMpsMas, Jyd4, JIOMaHas, Yroi,
MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEAPEHHBIH M PAaBHOCTOPOHHUI TPEYyrojJbHUKH, MPSMOYTOIbHBIN
TPEYroJbHUK, MeINaHa, OUCCEKTpHCa M BBICOTA TPEYrOJIbHUKA, YETBIPEXYTONbHUK, Mapajie]orpaMM,
poMO, TPSIMOYTOJILHUK, KBapaT, Tpameuusi; OKPYXKHOCTb, KpYI, KacaTelbHas; 3HAaKOMCTBO C
MIPOCTPAHCTBEHHBIMH (PUTypaMu; YMEHUE pelaTh 3a/Jayd, B TOM YHUCJIE U3 MOBCEJIHEBHOM KHU3HH, Ha
HAXO0X/IEHUE T€OMETPUYECKUX BETMYUH C IPUMEHEHHUEM U3yUYE€HHBIX CBOMCTB PUryp u ¢pakton
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YMeHue onepupoBaTh MOHSATHSIMU: PABEHCTBO (DUTYpP, PABEHCTBO TPEYTOJHHUKOB; MapajuIeIbHOCTh U




MEPHEHAUKYISIPHOCTD MPSMBIX, YIOJd MEXKIy MpsSMBIMHU, IEPIECHIUKYJSAP, HAKIOHHAs, MPOEKINS,
nonobue ¢uryp, mogoOHBIE TPEYrojJbHUKH, CUMMETPHUS OTHOCHUTENBHO TOYKH M MPSAMOM; yMeHue
pacrno3HaBaTh PaBEHCTBO, CUMMETPHUIO M M0A00OHe (uryp, mapamieIbHOCTh U NEPHIEHIUKYJISIPHOCTh
IIPSIMBIX B OKPY>KAKOLIEM MUDPE
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YMeHue onepupoBaTh MOHATUAMU: JUIMHA, PACCTOSHHUE, Yroyl (BeJIMYMHA YIJla, CHHYC M KOCHHYC YIJia
TPEYTOJIbHUKA), TUIOIA/b; YMEHHUE OLICHUBATh Pa3Mephl MPEAMETOB U OOBEKTOB B OKPYXKAIOIEM MHUPE;
yYMEHUE TNPUMEHATh (OpMyJIbl HEepuMeTpa M IUIOMIAJ MHOTOYTOJIBHUKOB, JUIMHBI OKPYXHOCTH W
IUIOINAAM Kpyra, ooObeMa MpsMOYTOJIbHOTO Mapajiesienune1a; yMEHUe MPUMEHATh IPU3HAKH paBEHCTBA
TPEYTOJILHUKOB, TEOPEMY O CyMME YTJIOB TpEeyrojibHHKa, Teopemy lludaropa, TpuroHomerpuueckue
COOTHOLIEHMS JIJIs1 BBIYMCIICHUS AJINH, PACCTOSHUMN, TUIOIIAAEN

12

YMeHue u3zo0pakarh IJIOCKHE (UTYpPhl U WX KOMOWHAIIMM, MPOCTPAHCTBEHHBIC (UTYpPHI OT PYKH, C
MOMOIIIBI0 YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX CPEACTB MO TEKCTOBOMY HWIIH CHMBOJBHOMY
OITMCaHHIO

13

YMeHHe onepupoBaTh MOHATUAMU: IPSIMOYIOJIbHAs CUCTEMa KOOPIMHAT; KOOPAMHATHI TOYKHU, BEKTOD,
CyMMa BEKTOPOB, IPOM3BEICHHUE BEKTOpAa HA YHCIO, CKAJISPHOE IPOU3BEIACHUE BEKTOPOB; YMEHHE
HCIIOJIB30BaTh BEKTOPBI U KOOPAMHATHI JJI MIPEACTABICHUS JAaHHBIX U PELICHUS 3a1a4, B TOM YHCIE U3

APYTruX y4eOHBIX MPEJAMETOB U PEANbHOM KU3HH
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YMeHue omnepupoBaTh TMOHATHUSMHU: CTOJIOMKOBBIE W KPYTOBBIE JMarpaMMbl, TaOJUIbl, CpelHee
apudmetnyeckoe, MeIMaHa, HauOoJIbIlIee U HAUMEHbIIIEe 3HAUCHHUs, pa3Max YHUCIOBOrO Habopa; yMeHHe
U3BJIEKAaTh, UHTEPIPETUPOBATh U MPeoOpa30oBeIBaTh MHPOPMAIUIO, MIPEAICTABICHHYIO B TaOIMIaX U Ha
auarpamMmax, OTpa)arollyl0 CBOMCTBA M XapaKTEPUCTUKH pPEaJbHBIX MPOLIECCOB U SBICHUMN; yMEHHE
pacrno3HaBaTh U3MEHUMBBIE BEJIMYMHBI B OKPYKAIOIIEM MUPE
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YMeHue ornepupoBaTh NOHATHUAMHU: CIy4YalHBIH ONBIT (CIydalHBIM SKCIEPUMEHT), 3JIEMEHTApHOE
cOOBITHE (DJIIEMEHTAPHBIA HCXOJ) CIyY4allHOTO OIbBITa, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,

YMCHUC HAXOJUTH BCPOATHOCTHU CJIy‘-IElﬁHBIX COOBITUH B OIBITax C PaBHOBO3MOKHBIMH 3JICMCHTAPHBIMU




CO6I)ITI/I$IMI/I; YMEHHUEC pelIaTh 3aJadyd METOAOM OpPTraHU30BaHHOI'O Hepe60pa n C HUCIHOJIB30BaHHUEM
ImpaBujia YMHOXKCHHA, YMCHUC OLCHUBATH BCPOATHOCTH PCAJIbHBIX COOBITHI 1 HBHGHHﬁ, IIOHUMATb POJIb
MPAKTUYCCKHU JOCTOBCPHBIX N MAJIOBEPOATHBIX COOBITHI B OKpYyKaroumeM MUPE U B )XU3HU; 3HAKOMCTBO C
IOHATHUEM HE3aBHUCHMbIX CO6BITI/II7E 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCETI M €ro POJIBIO B MaCCOBBIX

SIBJICHUAX
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YMmenue BBI6I/IpaTB MOAXOASIIUN I/I3quHHBII>'I MCTOH IJid pCIICHUA 3aJladyd, NPUBOAWUTH IMPUMCPLBI
MAaTCMaTUYCCKUX BaKOHOMepHOCTeﬁ B TNpUPOAC U IKH3HH, PpaCIIO3HABATH IIPOABJICHUC 3aKOHOB
MAaTCMAaTUK B HCKYCCTBC, OIIMCBIBATH OTHACJIBHBIC BBIAAOINHUCCA PCE3YJIbTATHI, IMOJYUCHHBIC B XOJC
Pa3BUTHA MATCMATUKHU KaK HAYKH, MPUBOJUTH NMPUMEPBI MATCMATHYCCKUX OTKpBITI/Iﬁ U UX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHOU UCTOPUU

INEPEYEHD 9JIEMEHTOB COJAEPXAHMUS, IPOBEPSAEMbIX HA OI'S 110 MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

1 Yucna v BBIYUCTICHUS

1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LETIBIX YUCET

1.2 OOBIKHOBEHHBIE U IECATHYHBIE IPOOH, TPOIICHTHI, OECKOHEYHBIC TTEPUOTUUECKHIE TpoOH

1.3 ParmonanbHeie uncia. ApupMeTHuecKue onepanuy ¢ palioHAIbHBIMU YUCIIaMU

1.4 JletficTBuTenbHbIC Yncia. Apu(pMETHIECKUE ONIEPAIH C ICHCTBUTCIIBHBIMUA YUCITAMHU

1.5 [TpubnmxEHHBIE BEIYUCIICHUS, IPABUIa OKPYTICHUS, TPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYMCIICHUI
2 Anrebpandeckue BhIpaXKCHHS

2.1 BykBeHHble BbIpakeHUs (BbIPAXKEHUSI C IEPEMEHHBIMHU )

2.2 Crenenb ¢ 1enbIM nokazareneM. CTeneHb ¢ palluoOHalbHBIM MoKa3aTeneM. CBONMCTBA CTENIEHU
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MHorouieHb!

2.4 Anrebpanyeckas Apoob
2.5 Apudmernueckuii KOpeHb HATYpaIbHOU cTerneHu. [leficTBrs ¢ apuMEeTHUeCKMMU KOPHAMHU HATypaJbHON CTETICHU
3 VYpaBHEeHMsI U HEPABEHCTBA
3.1 Lenble 1 1poOHO-paioOHaNbHbIE YpaBHEHHs. CUCTEMbI B COBOKYITHOCTH YPaBHEHHIA
3.2 Henbie u 1poOHO-panoHaIbHBIE HEpaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB
33 Pernrenune TekcTOBBIX 3aa4
4 UYucnoBble NOCIE10BATENbHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEA0BATENILHOCTEH
4.2 Apudmernueckas U reomeTpuyeckas nporpeccu. opmMyiia CI0KHbBIX IPOLIEHTOB
5 DyHKIUH
Oynkua, cnocoOsl 3amanus ¢ysHknuu. [padux ¢ysknmu. OOmacTh omnpeneneHUuss U MHOXXECTBO 3HAUYCHHM
5.1. ¢byukuun. Hymu dyskmumn. [IpomexxyTku 3HaKOMOCTOSTHCTBA. [IpoMexyTKH MOHOTOHHOCTH (DYHKITUH. MaKCUMyMBI
1 MUHUMYMBbI QyHKinu. Haubosmbiiee u HauMeHblee 3HaueHne QyHKIUU Ha IPOMEXKYTKe
6 Koopaunats! Ha IpsIMOM U INIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPIMHATHI HA TJIOCKOCTH
7 I'eomeTpus
7.1 I'eomeTrpuueckue Gpurypsl u Ux cBOCTBa
7.2 TpeyroyibHuK
7.3 MHOroyrojasHUKH




7.4 OKpYXKHOCTb U KpyT
7.5 N3mepenue reoMeTpu4ecKux BEIMYUH
7.6 BekTtopsl Ha T10CKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Aranacsn JI.C., byry3oB B.®., Kanomues C.b. u np.Maremaruka. I'eomerpus. bazoBblii
ypoBesb. 7-9 knacc. OAO "UsparensctBo "[IpocBemienne”

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJA

https://lesson.edu.ru/catalog

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/17/
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