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MHNOACHUTEJIBHAA 3AIIMCKA

I'eomeTpust kKak OIMH M3 OCHOBHBIX Pa3/eliOB IIKOJIHHON MaTeMaTHKH, MMEIOIIUI CBOEH LIENbI0 00ECTIEUNTh U3yUeHUE
CBOMCTB M pa3MepoB (UTYyp, UX OTHOIIECHUH M B3aMMHOE PACIIOIIOKEHHE, OIUPAETCs Ha JIOTHYECKYI0, T0Ka3aTelbHYI0
nuHAto. LleHHOCTh M3y4YeHHsT TeOMETPUH Ha yPOBHE OCHOBHOTO OOIIEro 0o0pa3oBaHMs 3aKI0Yaercs B TOM, YTO
oOydJarouuiicsi yIuTcs MPOBOAUTH JOKa3aTeIbHBIE PACCYKICHHS, CTPOUTh JIOTHUECKHE YMO3AKIIIOUEHHs], JOKa3bIBaATh
WCTUHHBIE YTBEPXKAECHHS U CTPOUTH KOHTPIIPUMEDPSHI K JT0KHBIM, IIPOBOAUTE PACCYKIAECHUS «OT IIPOTUBHOI0», OTINYATH
CBOMCTBa OT PU3HAKOB, (POPMYIHPOBATH OOPATHBIC YTBEPKICHHS.

Bropoii nenpt0 M3yd4eHHMs TE€OMETPUM SIBIISETCS MCIONb30BaHHME €€ KaK MHCTPYMEHTA IIPH PELICHUM Kak
MaTeMaTHYECKHX, TaK W MNPAaKTUYECKHX 3aJlad, BCTPEUaloOMMXCs B peanbHOW >ku3HU. OOydaromuiics IOIKeH
HAYYHUTHCS OMPENEIUTh T€OMETPUIECKYI0 GUTYPY, OMHUCAThH CIOBAMHU JAHHBIH YepTEK MM PUCYHOK, HAWTH TUIOLIA]h
3eMENIbHOT0 Y4acTKa, paccuuTaTh HEOOXOAMMYIO JJIMHY ONTOBOJIOKOHHOTO Kabelns MM TpeOyeMble pa3Mephl rapaxka
JUISL aBTOMOOWJISl. DTOMY COOTBETCTBYET BTOpas, BHIYHMCIHTENbHAS JIMHHUS B M3ydeHHHM reomerpuu. [Ipu perreHun
3a/1a4 MPAKTHIECKOr0 XapakTepa OOyJarolUUHCS YYUTCS CTPOUTh MATEMATHUYECKHUE MOICITH PEAbHBIX JKH3HEHHBIX
CHTyaHI/Iﬁ, IMPOBOANTH BBIYUCIICHHA U OLCHUBATDH aICKBATHOCTD IMOJIYYCHHOI'O pE€3yJjibTaTa.

Kpaitne BaxxHO MOm4YEPKHUBATH CBSA3M T'€OMETPUU C APYTUMH Y4eOHBIMU MpEAMETaMH, MOTHBHPOBATH HCIIOIB30BaTh
OIpe/IeTICHUs] TEOMETPHUECKIX (UTYP U TOHATHH, JEMOHCTPUPOBATH MPHUMEHEHUE MTONYYCHHBIX YMEHHUH B (pU3HKe U
TEeXHUKE. DT CBsI3U Haubojee spKO BUAHBI B TeMax «BekTopb», «TpuroHoMeTpudeckue COOTHOLIEHU», «MeTof
koopauHa™ u «Teopema [Tudaropay.

VYueOHsbiii Kype «['eomMeTpus» BKIIIOUAET CIIEAYIOIIME OCHOBHBIE pasJielibl copepxkanus: «I'eomerpuueckue GUTYPBI U
WX CBOWCTBa», «/3MepeHHe reoMeTpHYecKUX BENUYWHY, «JleKapTOBbI KOOPIMHATHI HA TUIOCKOCTHY, «BekTopbi»,
«/IBmxenns mmockoctny, «IIpeodpa3zoBanus mogo0us.

Ha mn3ydenune yuebnoro xypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kiacce — 68 gacoB (2 waca B Hememnio), B 8
Kitacce — 68 gacoB (2 gaca B Heneno), B 9 kimacce — 68 gacoB (2 4aca B HEIEIIO).

COJEPXKAHUE OBYYEHUSA
7 KJIACC

Hauanbubie noHsiTUA TeoMeTpuu. Touka, mpsiMasi, OTPE3OK, Jiyd. Yrod. Buael yrinoB. BepTukaibHble U CMEXHbIE
yribl. buccekrpuca yria. Jlomanas, MHoroyroibHuUK. IlapannenbHOCTh U NEPIEHAUKYIAPHOCTD MPSIMBIX.
Cummerpuussle ¢purypsl. OCHOBHBIE CBOICTBa 0ceBOl cuMMeTpuH. [Ipumepsl cuMMeTpuu B OKpY>KaroIieM MUpE.
OcHOBHBIE TIOCTPOEHHsI C IOMOLIbI LHUPKYJIS M JuHEeWku. TpeyronbHuk. BricoTa, menmana, OuccekTpuca, HX
CBOMCTBA.

PaBHOOEIpEHHBIN U PABHOCTOPOHHUN TPEYrOIbHUKN. HepaBeHCTBO TpEyTroNbHHKA.

CpoiicTBa ¥ IpU3HAKU PaBHOOEAPEHHOI'O TPEYroyibHUKA. IIpu3HaKy paBeHCTBA TPEYrOJIbHUKOB.

CpoiicTBa ¥ IpU3HAKY NapajuIebHbIX IPAMbIX. CyMMa YIJI0B TpEyroJibHUKa. BHEIIHNE yIiibl TpeyroabHUKA.
[IpssmoyroneHEIA TpeyronbHUK. CBONCTBO MENWAHBI MPSMOYTOIBHOTO TPEYTONbHUKA, MPOBENEHHONW K THUIOTEHY3E.
[Ipu3Haku paBeHCTBa NPSIMOYTOJIbHBIX TPEYTOJIBHUKOB. IIpsIMOYTONIbHBINA TPEYTOIBHUK € yriaoM B 30°.

HepaBencra B reoMeTpun: HEPABEHCTBO TPEYIONbHUKA, HEPABEHCTBO O UIMHE JIOMAHOH, TeopeMa O OOMbIIEM yriie U
OonbIueil cropoHe TpeyroabHuKa. [lepneHanKynsp u HaKJIOHHASs.

I'eomerpuueckoe MecTo Touek. bruccekTpuca yria U cepeAnHHBINA MEPHEHAUKYISAP K OTPE3KY KaK IeOMETpUYEecKue
MecTa TOUEK.

OKpy>KHOCTb U KPYT, XOpJia U JUaMeTp, UX CBOMCTBA. B3anMHOe pacnonoxeHue oKpyKHOCTU U npsMoil. KacatenbHas
U CeKyIasi K OKpY>KHOCTH. OKpY>KHOCTb, BIIMCAHHAS B yroil. BriucanHas u onucanHas OKPY>KHOCTH TPEYroJIbHHKA.

8 KVIACC

Yerpipéxyronpauku. [lapamienorpamm, ero mNpU3HaKH W CBOiicTBa. YacTHbIE cilydaW IapauleiorpaMMOB
(TpSIMOYTOJIEHUK, POMO, KBajapaT), UX INPHU3HAKK M CBOicTBa. Tpamenusi, paBHOOOKas Tparenusi, €€ CBOWCTBA M
npusHakd. [IpsiMoyropHast Tpamemus.

Merox yaBoenust menuansl. LlenTpanbpHas cummerpus. Teopema daeca 1 TeopeMa 0 MPOMOPIMOHAIBHBIX OTPE3KAX.
CpenHue JIMHUM TPEYroJibHUKA U Tpaneuuu. LleHTp Mace TpeyroibHuKa.

[lono6ue TpeyronbHUKOB, KO3 duument nogodus. IlpusHaku mogodus TpeyroiabHUKOB. [IpuMeHeHHe Moa00Ms pH
pELIeHNN TPAaKTHYECKUX 3a/1a.



CaoiicTBa mromaaei reomerpudeckux (uryp. @opmMysisl UTsl TUIOMAAN TPEYTOJIbHUKA, MapajuiejorpaMmma, poMoa u
Tpanenuu. OTHOLICHUE TIIOMIAJIEH MOT00HBIX (QUTYP.

Brruncienure miomasei TpeyroJibHUKOB U MHOTOYT'OJIbHUKOB Ha KJIeT4aToN Oymare.

Teopema [Mudaropa. [Ipumenenne Teopemsl [Tudaropa npu penieHny NPpakKTUIECKUX 3a1a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO YIJIa MpPsSIMOYTOJIBHOTO TpeyroibHUka. (OCHOBHOE TPUTOHOMETPHUUYECKOE
ToxaecTBO. TpuroHomerpudeckue GyHkiuu yrios B 30, 45 u 60°.

Bnucannble M UEHTpaJbHBIE YIJIbl, YrOJ MEKAY KacaTeIbHOM U XOpPAOH. YTIbl MEKAY XOpPJAaMU U CEKYIIHMHU.
Broucannsie u oOmMcaHHBIE UYETHIPEXYTONBHUKH. B3amMHOE pacmoliokeHne JByX OkpyxHocTed. Kacanue
okpyxxHocTel. OOIIMe KacaTelIbHbIC K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrio oT 0 70 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. POPMYIIBI IPUBEICHHUS.
Pemenne TtpeyronbHukoB. Teopema KOCMHYCOB H TeopeMa CHHYCOB. PelieHHe TpakTHYECKHX 3ajgad C
HCIIOJIb30BAHHUEM TCOPEMBI KOCUHYCOB U TCOPEMEBI CUHYCOB.

[IpeobOpazoranue nomodus. [1ogo0Kre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o NMpOW3BENECHHH OTPE3KOB XOPJA, TEOPEMBI O TPOM3BEACHUH OTPE3KOB CEKYIIHMX, TEOpeMa O KBajpare
KacaTeJIbHOM.

BekTop, mimHAa (MOmyNb) BEKTOpa, COHAIPABJICHHBIE BEKTOPHI, IPOTHUBOMOJIOXKHO HAIPABICHHBIC BEKTOPHI,
KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OlEpalMyd Haj BEKTOpaMH. PasziokeHne BeKkTopa MO JIByM
HCKOJNIMHCApHBIM BCKTOpaM. KOOpJII/IHaTBI BEKTOpaA. CKa.H}IpHOC IMPOU3BEACHUE BCKTOPOB, IIPUMEHCHHUE JIA
HaXOXACHUA JJIMH U YTIJIOB.

JlekapToBBl KOOpPAMHATBHI HAa IUIOCKOCTH. YpaBHEHHUS MPSMONM M OKPY)KHOCTM B KOOpJAMHATaX, IIEPECEUEHUE
OKPYHOCTEH U IMpsAMBIX. MeTo7 KOOpAUHAT U €r0 IPUMEHEHHUE.

IIpaBunbHBIE MHOIOYrONbHUKH. [[nMHA OKpyXHOCTH. I'pajgycHas u pajauaHHas Mepa yria, BbIYMCICHHE JJIMH Iyr
okpyxxHocted. [nomans kpyra, ceKTopa, CEerMeHTa.

JIBM)KeHUs TUTOCKOCTH M BHYTpEHHHE cUMMeETpuu ¢uryp (3reMeHTapHbIe peacTaBiens). [lapamiensHelii mepeHoc.
ITosopor.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMbBI YYEBHOI'O KYPCA «'EOMETPUS»
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pPe3y/1bTaThl OCBOCHUS MPOrpaMMbl yueOHOro Kypcea «I'eomMerpus» xapaKTepu3yroTCs:

1) narpuoTHyecKoe BOCIUTAHME:

MpOSIBJIGHUEM HHTEpeca K IPOLUIOMY M HACTOSIIEMY POCCHICKOM MaTeMaTHMKH, LIEHHOCTHBIM OTHOIIEHHEM K
JOCTHKEHUSIM POCCUMCKMX MATEMAaTHKOB W POCCUMCKOM MaTEeMaTH4YECKOW UIKOJBI, K HCHOJB30BAHUIO 3THUX
JOCTHXKEHUH B IPYruX HayKax U MPHUKIAAHBIX chepax;

2) rpa’kIaHCKoOe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIOJIHEHHIO OOA3aHHOCTEH TIpaXJaHWHA M peajM3aldd €ro IMpaB, IPEICTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX (DYHKUMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SBICHUH, MPOLEAYp IPaKAaHCKOro OOIIecTBa
(mammpumep, BBIOOPHI, OIMPOCHI), TOTOBHOCTHIO K OOCYXIEHWIO ITHYECKUX IMPOOIJIEM, CBI3AaHHBIX C MPAKTHUYECKUM
MPUMEHEHUEM JIOCTIDKEHUH HayKH, OCO3HAHMEM Ba)XHOCTH MOPAJIbHO-3THMYECKUX IPUHIMIIOB B JEATEIBHOCTH
Y4EHOTO;

3) Tpy10BO€ BOCIIUTAHHE:

YCTAaHOBKOHM Ha aKTHBHOE YYacTHE B PELICHHWU NMPAKTHYECKUX 3a]ad MAaTEeMaTHUECKOH HalpaBIEHHOCTH, OCO3HAHHEM
BaXHOCTH MAaTEMaTH4eCKOro OOpa3oBaHMsA Ha MPOTSDKEHWHM BCEH JKM3HM JJIsl YCIEIHOW MpodecCHOHANbHON
NeATEIbHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM M IIOCTPOCHHEM HWHIMBUIYaJIbHOU
TPaeKTOpUU 00pa30BaHUs U KU3HEHHBIX IUIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTHYecKOe BOCIIUTAHME:

CIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETHUECKOMY BOCIPHATHIO MaTeMaTH4eCKMX OOBEKTOB, 3ajay, pelleHHUH,
paccyXeHull, YMEHHIO BUAETh MAaTEMaTHUECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 IO3HAHNSA:



OpHEHTalME B JEATENLHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX MPEACTaBICHHH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHA 4YeNOBEKa, MPUPONBI M OOLIecTBa, MOHMMaHHEM MAaTeMaTHYECKOH HayKh Kak cgepbl UYeI0BEYECKOM
NeATeIbHOCTH, TanoB €€ Pa3BUTUS U 3HAYUMOCTHU JAJIS Pa3BUTHUS LIMBUIIM3AINY, OBJIAJCHUEM SI3bIKOM MaTeMaTHKH U
MaTeMaTHYECKOM KyIbTYpOd Kak CpEeICTBOM IO3HAHUS MHpa, OBJAJCHUEM TNPOCTEUIIMMU  HABBIKAMU
HCCIIEI0BATEIILCKON ACATENbHOCTH;

6) pusnyeckoe BocnuTaHue, GopMuUpPoBaHNe KYJIbTYPbI 310POBbSI U IMOIMOHAIBLHOTO 0JIATONIOTY YHsI:
TOTOBHOCTBIO IIPUMEHSTh MaTeMaTHIecKue 3HaHMsI B MHTEpEcax CBOETO 370pPOBBs, BEICHUS 3/I0POBOT0 00pa3a KU3HU
(3mopoBoe mHTaHHWE, COATAHCHPOBAHHBIA PEKUM 3aHATHH W OTIbIXa, peryisipHas Qusndeckas axKTHBHOCTH),
c(OPMHUPOBAHHOCTHIO HaBBIKA pediieKCHu, TPHU3HAHMEM CBOEro MpaBa Ha OMMOKY M TAKOro >K€ IMpaBa JIPYyroro
YeIoBeKa;

7) 3Ko0J0rHYecKOe BOCIIMTAHME:

OpHCHTAIMell Ha PUMEHEHHE MaTeMaTHYeCKUX 3HAHUH U pelIeHus 3a7ad B 00IacTH COXPaHHOCTH OKpY KaromieH
Cpenbl, TUTAHUPOBaHUS MOCTYIIKOB W OIEHKA WX BO3MOXKHBIX TMOCIEACTBUH U OKPYXKAaroIlel Cpeibl, 0CO3HaHWEM
rII00aFHOTO XapaKTepa KOJIOTHYECKHX MPOoOJieM U IyTel X PellCHHS;

8) ananTanus K N3MEeHAIOIIMMCS YCIOBHIM CONMATBHOI M PUPOAHON Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONMPENeNEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3
MPAKTUYECKYI0 JESITEIbHOCTh, B TOM YHWCIIE YMEHHE YYHUTBCS Y JAPYTHX JIIOJeH, NpUOOpeTaTh B COBMECTHOM
NeTeIbHOCTH HOBBIE 3HAHUS, HABBIKA M KOMITETCHIIH U3 OITBITA JIPYTUX;

HEOOXOJJMMOCTEI0 B (DPOPMUPOBAHUM HOBBIX 3HAaHHWH, B TOM 4ucie (OopMyIHpOBaTh WJEH, MOHSATHUS, TUIIOTE3B 00
o0beKTaXx W SBICHHUSX, B TOM YHCJIE paHee HEHM3BECTHBIX, OCO3HABaTh JCPHUIIMTHI COOCTBEHHBIX 3HAHHH WU
KOMITETEHTHOCTEN, IIJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CHTYAIIMIO, BOCIPUHIUMATh CTPECCOBYIO CHUTYAIMIO KaK BBI30OB, TPEOYIOIINH
KOHTpPMEp, KOPPEKTHPOBATh TNPHHUMAEMbIC pEIIeHUsT W JeUCTBHS, (OPMYIUPOBATH M OLEHHBATH PHCKH |
MOCNEACTBUS, POPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

Io3naBaTe/ibHbIE YHHBEpPcATbHbIE YUeOHbIE TelicTBUS

basoBble JJornueckue JeicTBUA:

) BBIABJIATh M XapaKTEPHU30BATh CYIIECTBCHHBIC NMPU3HAKA MATEMATHUYCCKUX OOBEKTOB, MMOHSATHH, OTHOIICHUH

MEXKIy TIOHATHUSAMH, (OPMYIHpPOBATH ONpENENEeHHUS TIOHSATHH, YCTaHABIMBATh CYIIECTBEHHBIM IMPU3HAK
KJIacCU(pUKAIIUI, OCHOBaHUS ISt 000OIIEHNS U CPaBHEHUS, KPUTEPHUU IMPOBOANMOTO aHAJIH3a;

. BOCIIPMHUMATh, (OPMYJIUPOBaTh U IPEOOpPa30BBIBATh CY)KICHHUS: YTBEPAUTENbHbIE W OTPULIATEIbHBIE,
€IMHUYHBIE, YACTHBIE U OOIHE, YCIOBHBIE;

. BBIBJIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IIPOTUBOPEUHS B (paKTax, JaHHbIX, HAOIIOJCHUSIX
U YTBEP)KICHHUSAX, MIpEeAIaraTb KpUTEPUH TSI BBISIBIICHHS 3aKOHOMEPHOCTEH M IPOTUBOPEUHii;

. JenaTh BBIBOABI C HCIIOJNIB30BAHMEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX M HMHIYKTUBHBIX YMO3aKJIIOYCHHII,
YMO3aKIIOUEHUH 110 AaHAJIOTUH;

. pa3dupaTh [10Ka3aTeNbCTBA MAaTEMATUYECKUX YTBEpXKAEHUH (IpsAMble W OT HPOTUBHOrO), MPOBOAUTH

CaMOCTOSTEIIBHO HECJIOKHBIE JJOKA3aTEbCTBA MATEMAaTHYECKUX (DAKTOB, BBHICTpaMBaTh apryMEHTALMIO, IIPUBOIUTH
MIPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYXKICHHUS;

. BBIOMpaATh crocod pemeHus y4eOHOW 3amauynm (CpaBHHBAaTh HECKONBKO BAapHAHTOB pEIICHUS, BBHIOHPAThH
Han0ojee NOAXOIIIHUI ¢ yIETOM CAaMOCTOSITEIBHO BBIIEICHHBIX KPUTEPHUEB).

BazoBble nccienoBareabcKue AeiiCTBUA:

. WCIOJIB30BaTh BONPOCHI Kak HCCIEJOBATENbCKUN HHCTPYMEHT NO3HAHMS, (OPMYJIMPOBATh BOIPOCHL,
¢ukcupylomye MNpOTHBOPEUHE, NPOoOJIeMy, CaMOCTOSTENBFHO YCTaHABIMBATH HCKOMOE M JaHHOE, (OpMHUDPOBATH
TUIIOTE3Y, APTYMEHTHPOBAThH CBOIO TIO3ULMI0, MHEHUE;

. MPOBOAUTE MO CAMOCTOSITETIbHO COCTABJICHHOMY IIAaHY HECIOXKHBIM 3KCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHIE
[0 YCTAaHOBJIEHUIO OCOOEHHOCTENH MaTeMaTH4ecKoro 00beKTa, 3aBUCUMOCTENH 00 €KTOB MEXILy COOOH;

. CaMOCTOATENIBHO (HOpMyJIMpOBaTh OOOOLIEHHS M BBIBOABI MO pE3yjbTaTaM HPOBEAEHHOrO HaONIONEHHUS,
HCCIIeI0BaHMUs, OLICHUBATh JJOCTOBEPHOCTD MOJTYYEHHBIX PE3YJIHTATOB, BHIBOAOB H 0000IIECHHI;

. MPOTHO3UPOBaTh BO3MOXKHOE Pa3BUTHE MPOLECCA, a TAKKE BBIIBUTATH MPEAIOIOKEHUS O €ro pa3BUTHU B
HOBBIX YCIIOBHSIX.



Pabora ¢ nnpopmanueii:

. BBISIBJISITH HEIOCTATOUYHOCTh M N30BITOYHOCTh HH(OPMALINH, TAHHBIX, HEOOXOAMMBIX JUIS PELICHHs 3a/1a4uu;

. BBIOMPATh, aHATM3UPOBATh, CHCTEMAaTU3UPOBATH U UHTEPIIPETUPOBATh HHPOPMALIUIO Pa3IMYHBIX BUJOB U (HOpPM
MIpEACTaBICHUS;

. BbIOMpaTh QopMy TMpeAcTaBieHUS WHGOPMALMKM H WIUIIOCTPHPOBATH pellacMble 3aJadyd  CXeMaMH,
JrarpaMMaMi, HHOH TpaduKkoil 1 X KOMOMHAIISMUY;

. OLICHMBATh HAAGKHOCTh WHPOPMALUK TI0 KPUTEPUSM, MPEIOKEHHBIM YYUTENEM WIH CHOPMYIHPOBAHHBIM
CaMOCTOSITEIIBHO.

KommyHunkaTnBHbIe YHHBepCAJIbHbIE YUeOHbIE 1eHCTBUSA:

. BOCIIPHHUMATDH M (POPMYITHPOBATH CYXICHHS B COOTBETCTBHUU C YCIOBUSIMH U LIENSAMH OOLICHUS, SICHO, TOUHO,

IPaMOTHO BbIpaXkaTh CBOIO TOYKY 3pEHHS B YCTHBIX M IMHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHMS IO XOIy pelIeHus
3a/1a4¥, KOMMEHTHUPOBATh MOJIYYEeHHBIH pe3ysbTar;

. B X0JIe OOCYX/JIEHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCY)KAaeMOW TEMBI, TPOOJIEMbI, pelIaeMoil 3aaaud,
BBICKA3bIBaTh HJIEH, HAIIEJICHHbIE HAa TIOMCK pPELIEHHS, COMOCTAaBJIATh CBOM CYXACHHA C CYXICHHMSIMH JPYTHX
YYaCTHUKOB Jasiora, OOHApYXHBATh DPa3M4Me M CXOJCTBO MO3WIHNA, B KOPPEKTHOH QopMe (GOpMyInpoBaTh
pasHoriacusi, CBOM BO3PaKEHHUS;

. MIPEACTABIIATh PE3yNbTaThl pEHIEHUs 3aJaud, SKCIEPUMEHTa, HCCIEN0BaHUs, MPOEKTa, CaMOCTOATENbHO
BBIOMpATH opMaT BBICTYIUICHHS ¢ YIETOM 3a/1a4 MPE3CHTAIIMN 1 OCOOSHHOCTEH ayIuTOpUH;

. MMOHMMATh M HCIIONB30BaTh MPEHMYIIECTBa KOMAHIHOW W MHIWBUAYAIbHOW pabOTHI MPH pPEIIEHUH YIEOHBIX
MaTeMaTHYEeCKUX 3a/1a4;

. MIPUHUMATH IEJTb COBMECTHOHM IEATENbHOCTH, MJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW pabOTHI, pacIpeAessiTh
BHJIBI paboT, JIOTOBAPHUBATKLCS, 0OCYKJATh IPOIIECC U PE3YIbTAT PadOThI, 0000IIATE MHEHHS HECKOIILKUX ITHOJICH;

. Y4acTBOBaTh B TPYIIOBBIX (opMax paboThl (00CYXIeHHS, 0OMEH MHEHHSIMU, MO3TOBBIE HITYPMBI U JpYyTHeE),

BBITIOJTHSITh CBOIO HYacTh PaOOTBI M KOOPAWHHUPOBATH CBOM JECHCTBUSA C IPYTHMMH UYICHAMH KOMAaHBI, OIICHUBATH
Ka4eCTBO CBOECTO BKJIAJa B OOIIUIT MPOIYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YUACTHUKAMH B3aUMOJICHCTBHSL.

PerynsiTuBHbBIE YHUBepPCAJIbHBIE YUeOHbIE 1€l CTBUS

Camoopranusauus:

. CaMOCTOSITCIIFHO COCTABJIATH IUIAH, aJlTOPUTM PEIICHUSI 3a1a9 (MM €T0 9acTh), BEIOMPATH CIIOCO0 PEIIeHuUs ¢
y49€TOM HMEIOIINXCA PECYPCOB M COOCTBEHHBIX BO3MO)KHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATH BapHUAHTHI
pelIeHuii ¢ yaéToM HOBOM HH(OPMAIINH.

CaMOKOHTPOJIb, SMOUHOHAIbHBIN HHTEIIEKT:

. BIIQJICTh CIIOCOOAMHU CAMOINIPOBEPKU, CAMOKOHTPOJIS TIPOIIECCa U Pe3yNbTaTa PelieHUs MaTeMaTHISCKOW 3a1auH;
. MpEABHIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh TPW pEIICHWH 3aJla4d, BHOCHTh KOPPEKTUBBLI B
JIeSTEbHOCTh Ha OCHOBE HOBBIX O0CTOSITEIIHCTB, HAWICHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;

. OI[CHUBATh COOTBETCTBUE pE3yJbTaTa JCITEIBHOCTH TOCTABICHHOW IENH M YCIOBUSAM, OOBSICHATH MPHUYHHEI

JMOCTH)KEHUS WIIH HETOCTIIKEHHUS [T, HAXOAUTh OMINOKY, TaBaTh OIEHKY MPHOOPETEHHOMY OITBITY.
INPEAMETHBIE PE3YJIbTATHI

K konny oOyuenus B 7 kiaacce oOydyaromuiics MOIy4UT CIACAYIOLINE IPEAMETHbBIE PE3YIIbTaThI:

Pacno3znaBaTh M3ydeHHBIE TI€OMETpUYECKHE (UIYpPBI, ONPEAENATh WX B3aUMHOE PpACIOJIOKEHHE, H300pa)kaTb
reoMeTpu4ecKkrue (Urypbl, BBITOIHATh YEPTEKU IO YCJIOBHIO 3afgadd. V3MepsATh JIMHEHHBIC U YTJIOBBIE BEJINYMHBL
PemaTs 3a1aun Ha BRIYKMCIICHUE JJIMH OTPE3KOB U BETUUUH YTJIOB.

Henatp rpyOyio OLIEHKY JMHEHHBIX M YIVIOBBIX BEIWYHMH NPEIMETOB B pEajbHOM XHU3HH, pa3MepOB HPHUPOTHBIX
00bekToB. Paznnyars pazMepsl 3TUX OOBEKTOB I10 MOPSAKY BETMYUHBI.

CTpouTh 4epTeKU K TEOMETPHUECKUM 3aJauaM.

[lonp30BaThCsl MpHU3HAKaMH DPABEHCTBA TPEYrOJbHUKOB, HCIONL30BAaTh NPU3HAKKM W CBOWCTBA PaBHOOEAPEHHBIX
TPEYroJbHUKOB MPH PELICHUH 3a/1a4.

[IpoBoaMTE JIOTHUECKHE PACCYKACHHS C UCTIOIb30BAHUEM I'€OMETPUIECKUX TEOPEM.

[Tonmp30BaThCsl TMpH3HAKAMHM PABEHCTBA IPSAMOYTOIBbHBIX TPEYTOJIBHHMKOB, CBOWCTBOM MeEAUaHbl, MPOBEIEHHON K
TUIIOTEHY3€ IPSIMOYTOJIbHOIO TPEYTOJIbHUKA, B PEIIEHUN T€OMETPUUECKUX 3aau.



OmnpenensiTe MapajuIebHOCTh MPSMBIX C TIOMOIIBIO YIJIOB, KOTOpbIe 00pasyeT ¢ HUMH cekymas. OnpenensiTs
[apajuIeNbHOCTh MIPSIMBIX C IIOMOILBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJAHOM IIPSIMOU 10 TOUEK APYroM MpsMOM.
PemaTs 3amaun Ha kieTdaTol Oymare.

[IpoBoaMTH BBIYMCIEHHS W HAXOIUTh YWCIIOBBHIE M OYKBEHHBIE 3HAYCHHs YIJIOB B TI'E€OMETPUYECKMX 3a7adax c
WCTIOJIb30BAaHUEM CYMMBI YIJIOB TpPEYrOJNbHUKOB M MHOTOYI'OJIBHHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IIpU
[IEPECEUEHUH JIBYX NApAJUIEIBHBIX IPSIMBIX CEKyIeH. Pelars npakTHuecKue 3a1auu Ha HAX0XKJICHUE YT 0B.

Brnanerp mMOHATHEM TEOMETPUYECKOrO0 MeCTa TOYEK. YMETh ONpelesTh OWCCEKTPHCY YIila U CepeAMHHBIN
HNEPIEHAUKYJIISP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

DopMyIUpOBaTh ONPEAEIICHUS OKPYKHOCTH U Kpyra, XOpJbl U JUaMeTpa OKPYKHOCTH, I0JIb30BaThCI UX CBOMCTBaMU.
YMeTh IPUMEHSATh 3TH CBOMCTBA ITPU PELICHUH 3a1ay.

Biagerp NOHATHEM ONMCAaHHOM OKOJO TPEYrOJbHMKA OKPYXKHOCTH, YMEThb HaxoiuTh €€ weHtp. Ilomb3oBaTbes
(dakTamMH 0 TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYrONbHUKA MEPECceKaroTCsl B OJHOW TOYKE, M O TOM, YTO CEpeIUHHBIE
HEPIEHAUKYJISIPBI K CTOPOHAM TPEYIOJIbHUKA IEPECEKAIOTCS B OJJTHOU TOUKE.

Bitazers NoHATHEM KacaTeNbHOM K OKPYXKHOCTH, IIOJIB30BATHCS TEOPEMOW O MEPIEHIUKYISIPHOCTH KaCaTEIbHOW H
panuyca, IpOBEAEHHOIO K TOUKE KacaHusl.

ITosnb30BaTHCS MPOCTERIIMMHU T€OMETPUYECKUMH HEPABEHCTBAMH, IOHUMATh UX IPAKTUYECKUN CMBICIL.

IIpoBOIMTE OCHOBHBIE T€OMETPUYECKHUE IIOCTPOEHUS € IOMOLIBIO LUPKYJISL U JIMHEHKH.

K koniy oOyuenus B 8 kiaacce oOydaromuiics MOdyduT CISAYIONIE TPEAMETHBIE PE3YIbTaThl:

Pacnio3HaBaTh OCHOBHBIE BUJBI YETBIPEXYI'OJBHUKOB, MX DJIEMEHTHI, IOJb30BATHCS WX CBOMCTBAMHU IIpU PELICHUH
FEOMETPUYECKHUX 3aady.

[IpumeHsATH CBOWCTBA TOYKH TepecedeHHs] MEeFaH TPEYTOIbHUKA (IIEHTpa Macc) B pEIIeHUH 3a/1a4.

Bianers noHATHEM CpelHEH JIMHUM TPEYrojbHUKA M TpAaleUWH, IPUMEHATh HX CBOMCTBA IIPU PELIECHUU
reoMerpuueckux 3anad. Ilone3oBatbes Teopemoii daneca U TEOPEMOl O MPONOPLUHUOHANBHBIX OTPE3KAX, MPUMEHSThH
UX JJI pelIeHUs TPAaKTHYECKUX 3aa4.

[IpumeHATs TPU3HAKH OO0 TPEYTOJFHUKOB B PEIIEHUH T€OMETPHUECKUX 3a/1a4.

[Tome3oBatecs  Teopemoil [lmdaropa s  pemeHHs TEOMETPUYECKMX M IpakTHYecKuX 3amad. CTpouTsb
MaTEeMaTHYECKYIO MOJENb B MPAKTUYECKUX 3a/1a4ax, CAMOCTOATENBHO ENaTh YePTEX U HAXOMUTh COOTBETCTBYIOLINE
JUIAHBL.

Bragers NOHATHAMHU CHHYCa, KOCHHYCa W TaHTEHCA OCTPOrO yria HpAMOYTOJBHOTO TpeyroiabHUKa. llonb3oBarbes
STUMH NOHATHAMH JUIS PEIICHUS MPAKTUYECKUX 3aa4.

BeraucnsaTs (pa3nmuuHBIME CIIOCOOAMH) TUIOMAAb TPEYTOJIBHUKA M IUIOMAAN MHOTOYTOJIBHBIX (DUTyp (TTOIB3YACh, TIe
HE00X0MMO, KaJIbKYJISITOpoM). IIprMeHATh nosTyuyeHHbIe YMEHUS B IPAKTUYECKHUX 3aJayax.

Bragers NOHATHAMHM BIMCAHHOTO W IIEHTPAIBHOTO yIia, UCIONb30BAaTh TEOPEMBI O BIIMCAHHBIX YIiaX, YIilaX MEXIy
XopAaMH (CeKyIMMHM) U yIJIe MEeXy KacaTeJIbHOM U XOPAOH MIPH PEIICHUH I€OMETPUIECKUX 3a1ad.

Bragere NMOHATHEM ONHMCAHHOTO YETBHIPEXYTOIbHUKA, IMPHUMEHATh CBOWMCTBA OMNMCAHHOTO YETBIPEXYTOIbHUKA IPH
pelIeHnN 3aa4.

IIpMeHATE MONy4YeHHBIE 3HAHUS HA MPAaKTUKE — CTPOUTH MAaTeMaTH4EeCKHE MOJENU Ul 3a1ad pPeaabHOM JKU3HHA U
IIPOBOANUTH COOTBETCTBYIOIIME BBIYMCIEHUS C IPUMEHEHHMEM IOZOOHMS M TPUTOHOMETpUU (IONb3YACh, TAE
HEOO0XONMO, KaIBKYIISITOPOM).

K konny oOyuenus B 9 ki1acce oOyyaromuiics MOTYYUT CIACTYIOLINE IPEAMETHBIE PE3yIbTaThL:

3HaTh TpPUrOHOMETpUYECKHE (YHKIUH OCTPBIX YIJIOB, HAXOIUTh C MX I[IOMOLIBIO DAa3JUYHBIE 3JIEMEHTHI
MPSIMOYTOJIBHOIO  TPEYroJbHUKA («pELIeHHE MPsIMOYIONbHBIX TPEYrolbHUKOBY). Haxomute (¢ momomipro
KaJIbKYJIATOpa) AJMHBI U YIJIbI U1l HETAOMMYHBIX 3HAUYCHHH.

[lonp3oBatecst QopmynaMy NpUBEAEHHS W OCHOBHBIM TPHUTOHOMETPHUYECKHM TOXAECTBOM JUISI HAXOXKICHUS
COOTHOIIIEHUH MEXIY TPUTOHOMETPHYECKUMH BETUIHHAMU.

Hcnone3oBaTh TEOpEeMbl CHHYCOB W KOCHHYCOB JJISi HAXOXKACHHS Pa3IUYHBIX 3JIEMEHTOB TPEYrOJIbHUKA («pelIeHne
TPEYrOJIbHUKOBY), IPUMEHSTD UX NP PELIEHUN T'€OMETPUUECKUX 3a1aY.

Brnaners monsTHsMH TpeoOpa3oBaHMs MOAOOMS, COOTBETCTBEHHBIX 3JIeMEHTOB NOmOOHBIX ¢uryp. llomp3oBatbes
CBOMCTBaMHU IOAOOUSI NMPOW3BOJIBHBIX (PUTYp, YMETh BBIYUCIATH IJUMHBI MU HAXOAWTh YIJIBI y MOJOOHBIX (UIYP.
[IpumMenaTs cBoiicTBa MONOOMS B NPAKTHYECKUX 3a7adax. YMETb IPUBOIUTH HPUMEPHI MONOOHBIX (Uryp B
OKPY’KaroIllleM MHpE.

[Tonmp30BaTeCsl TeopeMaMH O TNPOU3BENCHHHM OTPE3KOB XOpJA, O IPOM3BEACHUM OTPE3KOB CEKYIMX, O KBajpaTte
KacaTeJIbHOM.



[lonp30BaThCsl BEKTOpaMH, IMOHHUMATh HMX T[EOMETPUYECKUH M (PU3MUECKUH CMBICH, MPHMEHSTh UX B PEIICHUU
reOMETpUYEeCKUX M (U3MUecKux 3anad. [IpuMeHATh CKajspHOE MPOM3BEACHUE BEKTOPOB Ul HAXOXKACHWS UTUH U
YIJIOB.

ITonb30BaThCA METONOM KOOPAMHAT HA IIJIOCKOCTH, IPUMEHSATH €0 B PELICHUU I'€OMETPUYECKUX U NPAKTUYECKUX
3az1a4.

Biazers NMOHATUSMH MIPABUIBHOIO MHOIOYI'OJIBHUKA, JJIMHBI OKPYXXHOCTH, JUIMHBI JyTH OKPY>KHOCTU W pajdaHHON
MEpBI YIUIa, YMETh BBIYUCIATH ILUIOLIAAb Kpyra M ero yacreid. IIpuMeHATh IojgydeHHble YMEHHsI B NPAKTHUYECKHUX
3a1a4ax.

Haxomuth ocu (Miau HEHTPBI) CAMMETPUH (PUTYp, MPUMEHSTh JBUKEHHSI IUIOCKOCTH B TIPOCTEHUIINX CIyYasiX.
IIpuMeHATh NOMydYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MATEMAaTHYECKUE MOJEIM Ul 3a7a4 PEallbHOM KU3HU U
MPOBOANTEH COOTBETCTBYIOIIME BBHIUYMCICHHUS C IPUMEHEHHEM MOJI00HS U TPUTOHOMETPUYIECKUX (PYHKIUH (TIONB3YSICh,
r7ie He00XOIUMO, KAIbKYISTOPOM).



TEMATHYECKOE IIVTAHUPOBAHUE

7 KJIACC
KoauyecTBo 4acoB DJIEKTPOHHBIE
Ne i/l HauMeHoBaHuUe pa3feioB U TeM (uu¢poBbIe)
i} NporpamMmsI Bcero KO;TPOM’m’Ie H%aKT“quKHe o0pa3oBaTe/ibHbIe
padoThI padoTsI pecypeI
n "
L cootem, Howepenme reowerpiaconn 14 uGmiorexa LIOK
' https://m.edsoo.ru/7f415e2e
BEJIWYHH
bubaunoreka LIOK
2 TpeyrobHuKH 22 ! https://m.edsoo.ru/7f415¢e2e
3 [TapamtenpHBIC IPSMBIEC, CyMMa YTIJIOB 14 1 bubmoreka [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415¢e2e
4 OKpyXHOCTB U KpyT. | 'eomMeTpruueckue 14 1 bubmmoreka LIOK
[IOCTPOEHUS https://m.edsoo.ru/7f415¢e2e
. bu6mmoreka IJOK
> TosToperne, obobuenne sHanuii 4 ! https://m.edsoo.ru/7f415e2e
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0




8 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne HaunMeHoBaHuUe pa3feioB U TeM K n (uu¢poBbIe)
n/n NMPOrpaMMbl Bcero 0;’ TPOALHDIE p6aKanecKne o0pa3oBaTeJibHbIE
padoThI padoThI pecypeb
N bubmuoreka IJOK
! HeTbIpEXyrobHHKH 12 ! https://m.edsoo.ru/7f417¢1§
2 nponopionasm otpestax, notoGe is | Butmiotara LIOK
poropit p » O https://m.edsoo.ru/7f417¢1§
TPEYT OJIbHUKH
3| peyrammon 1 amoroyromsmX i 14 | Bumoraxa LIOK
peyr T M https://m.edsoo.ru/7f417¢1§
[Tnoraau nog00HBIX Guryp
bub6mmoreka IJOK
4 Teopema [Tudaropa n Havana TPUTOHOMETPHN 10 1 https://m.edsoo.ru/7f417el§
5 gggﬁéﬁlﬁiﬁiﬁﬁﬁi BOI;[II/II:(I:-ITK}:;I;I;CEHCHBHHG 13 1 bubmorexa [OK
pexyr ' o https://m.edsoo.ru/7f417e1§
K okpyxHOCTH. Kacanue okpyKHOCTEH
. bu6mmoreka IJOK
6 Tosroperne, obobuenne sHanuii 4 ! https://m.edsoo.ru/7f417¢1§
OBLIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 68 6 0




9 KJIACC

KoanuecTBo 4acoB DJ1eKTPOHHbIE
Ne ni/n HaumeHoBaHMe pa3nesioB U TeM K n (undposrbie)
B NMPOrpaMMbl Bcero 0;1 TPOILHBIC I%aKTquCKHe o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
1 Tpuronomerpusi. TeopemMbl KOCHHYCOB U 16 1 bubauoreka LIOK
cuHycOB. PelieHue TpeyroibHIKOB https://m.edsoo.ru/7f41al2c¢
’ [IpeobpazoBanue nomodusi. Merpuueckue 10 | bubmoreka [JOK
COOTHOIIICHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c¢
bubaunoreka LIOK
3 Bexrops! 12 ! https://m.edsoo.ru/7f41al2c¢
4 JexapToBbl KOOPAMHATHI Ha MIJIOCKOCTH 9 1 bubamorera [IOK
P PR https://m.edsoo.ru/7f41al2c¢
S IIpaBuIBHBIE MHOTOYT OJIBHUKHU. éIHI/IHa . BuGmmorexa LIOK
OKPYAHOCTH 1 IIOMAE KPyTa. BhITHCIICHHE https://m.edsoo.ru/7f41al2c
TTOIIACH
bu6mmoreka IJOK
6 JBIDKCHHS TIIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHUE, 0000IIEHHE, CUCTEMATH3ALIUS 7 ’ bubmauoreka [IOK
3HaHUH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0




MNOYPOYHOE INVTAHUPOBAHUE

7 KUIACC
KoauuecTBo yacon JyieKTpoHHbIE HU(POBHIE
Ne i/ Tema ypoka Kontpoabnbl¢ IIpakTuueckne Aara o0pa3oBaTejibHbIE
Bcero H3y4YeHHS
padoThbI padoThbI pecypcebl
bubauoreka LIOK
1 [IpocTeiinme reoMmeTpuyecKue 0ObEKTHI 1 https://m.edsoo.ru/8866b72
4
2 MHOroyroysHuK, JIoMaHast 1 buomorexa LIOK
’ https://m.edsoo.ru/8866cbba
3 CMeXHbBIE U BEpTHKAJIbHBIE YTIIBI 1 BH6H.HOTeKa HOK
https://m.edsoo.ru/8866c5c()
4 CMeXHbBIE U BEpTHKAJIbHBIE YTIIBI 1 bubmorexa HOK
https://m.edsoo.ru/8866c7be
5 CMeXHBIE U BEPTHKAJIbHBIE YTIIBI 1
6 CMEXHBIE U BEPTHKAIIBHBIC YTIIBI 1
7 CMEXHBIE I BEpTUKAIIBHBIC YTITBI 1
8 CMEXHBIE U BEPTHKAJIBHBIC YTIIBI 1
9 M3MepeHne TMHEWHBIX U YTJIOBBIX BETUYHH, 1
BBIYHCIICHHE OTPE3KOB H YTIIOB
10 N3mepenne MTMHEHHBIX U YIVIOBBIX BEJTUYMH, 1 bubmmoreka LIOK
BBIYHCIICHHE OTPE3KOB H YTIIOB https://m.edsoo.ru/8866c3ea
11 N3Mmepenne TMHEHHBIX U YIVIOBBIX BEJTUYMH, 1
BBIYHCIICHHE OTPE3KOB H YTIIOB
12 N3mepenne TMHEHHBIX U YIVIOBBIX BETUYMH, 1
BBIYHCIICHHE OTPE3KOB H YTIIOB
13 [lepumetp u TuTOmMATHL PUTYP, COCTABICHHBIX 1
13 MPSIMOYTOITLHUKOB
14 [lepumerp n TuIomAaLE GUTYP, COCTABICHHBIX 1
13 MPSIMOYTOILHUKOB
1S | nepmane npeteranrena o panmix | uGmiorexa LIOK
durypax https://m.edso00.ru/8866ce80




bubmnoreka [IOK

16 Tpu npu3HaKa paBeHCTBA TPEYTOJILHUKOB https:/m.edsoo.ru/8866d1 fa
17 Tpu npu3Haka paBeHCTBA TPEYTrOJIBHUKOB buomorerca LIOK
https://m.edsoo.ru/8866d34¢
18 Tpu npu3Haka paBeHCTBA TPEYTrOJIBHUKOB bubmmorexa [IOK
https://m.edsoo.ru/8866e01¢
19 Tpu npr3Haka paBeHCTBA TPEYTOJIBHUKOB
20 Tpu npr3HaKa paBeHCTBA TPEYTOJILHUKOB
21 Tpu npr3HaKa paBeHCTBA TPEYTOJIbHUKOB bubmmorexa [IOK
https://m.edsoo.ru/8866e88¢
2 [Ipu3Haku paBeHCTBA MPSMOYTOIBLHBIX
TPEYTOIHHUKOB
73 [Tpu3Haku paBeHCTBA MPAMOYTOIBHBIX
TPEYTOIHHUKOB
4 CBOICTBO MEMaHBI MPAMOYTOIBHOrO bubmoreka [IOK
TpPEYTOJIbHUKA, TIPOBEAEHHON K TUIIOTEHY3€E https://m.edsoo.ru/8866e9ec
75 CBoiicTBO MeIaHbl MPAMOYTOIBHOrO
TPEyroJbHUKA, IPOBEAEHHON K THIIOTEHY3€
2% PaBHOOEIpEHHBIC U PABHOCTOPOHHUE bubmoreka [IOK
TPEYTrOIbHUKHU https://m.edsoo.ru/8866d6fa
[Ipu3Haky 1 CBOMCTBA paBHOOEIPEHHOTO bubmorexa [IOK
27 https://m.edsoo.ru/8866d88
TpEyroJabHHUKA 0
[Ipu3Haky 1 CBOMCTBA paBHOOEIPEHHOTO bubmorexa [OK
28 https://m.eds00.ru/8866d88
TPEYroJabHHUKA 0
79 [Ipu3Haky 1 CBOHCTBa paBHOOEIPEHHOTO bubmmoreka [JOK
TPEYTONbHHUKA https://m.edsoo.ru/8866e26¢
30 HepaBenctBa B reomerpuu
31 HepaBencTtBa B reomerpuu bubmmorexa [IOK
https://m.edsoo.ru/8866e3a2
32 HepaBencTtBa B reoMmeTpuu
33 HepaBencTtBa B reomerpuu




34

[IpsiMOyTONBHBIN TPEYTOMBHUK € YTIIOM B 30°

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

35

[IpsiMOyTONBHBIN TPEYTOIBHUK € YTIIOM B 30°

36

Kontponbsnas pabora no Teme
"TpeyronbHUKH"

bubaunoreka LIOK
https://m.edsoo.ru/8866ecbc

37

[TapatensHsble npsMbIe, UX CBOWCTBA

bubmauoreka LIOK
https://m.edsoo.ru/8866ef64

38

ITaTeiil nocrynat EBknuaa

39

Haxkpect nexanine, COOTBETCTBEHHbIE U
OJTHOCTOPOHHHME YTJIbI, 00pa30BaHHbBIE PH
NEPECCUCHUH NapaJICIIbHBIX ITPAMBIX
CeKyl1en

bubaunoreka [IOK
https://m.edso0.ru/8866f086

40

HaxpecT nexartiue, COOTBETCTBEHHbIE U
OJHOCTOPOHHHME YTJIbI, 00pa30BaHHbBIE TPH
NMEPECCUCHUH NapaIJICIIbHBIX ITPAMBIX
CeKyl1en

41

Hakpecr nexarnime, COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbI, 00pa30BaHHbBIE TPH
TepecevdeHnH MapajIeIbHbIX TPSIMBIX
ceKylen

42

Haxkpect nexainue, COOTBETCTBEHHbBIE U
OZJHOCTOPOHHUE YIJIbl, 00pa30BaHHbIC IIPU
[IEPECEYCHNH MapaJUICIIbHBIX MPSIMbIX
CeKyIIen

43

Haxkpect nexaiue, COOTBETCTBEHHbBIE U
OJJHOCTOPOHHUE YIJIbl, 00pa30BaHHbIC IPU
MEPECeYCHNH MapaJuICIIbHBIX MPSIMBIX
CEeKyIIen

Bbubnuoreka IJOK
https://m.eds00.ru/886613b0

44

[Ipu3Hak napaiienbHOCTH NPSMBIX Yepes3
PaBEHCTBO PACCTOSIHUIN OT TOUEK OTHOU
psIMOM 10 BTOPOH MpsIMOI

45

[Ipu3Hak napasiebHOCTH NPSIMBIX Yepes3
PaBEHCTBO PACCTOSIHUN OT TOYEK OJHON
OpsIMOI 10 BTOPOH MpsIMOi

46

CymMa yrioB TpeyroJbHHKa

bubmnoreka LIOK




https://m.edso0.ru/8866f630

47 CyMMa yrioB TpeyroibHUKA bubmorexa LIOK
yMMa yIIIos Tpeyr https://m.eds00.ru/8866f8ba
48 BHeninue yriasl TpeyrojibHUKa bubimorexa [IOK
YHIBLTpEYTon https://m.edsoo.ru/8866fasSe
49 Bremnue yrael TpeyrojibHUKA
50 FS:;EJ?;;;:}?B?: ?1(1);21‘\41;12: Ts;d;Ma YTJI0B bubmmorexa [IOK
" ’ https://m.edsoo.ru/8866fe6e
TPEYrolbHHUKA
bubaunoreka [IOK
51 OKpyKHOCTB, XOpABI M TUAMETP, UX CBONCTBA https://m.edso0o.ru/8867080
0
52 KacarenpHast kK OKpy>KHOCTH bubmorexa HOK
https://m.edso0.ru/88670e94
53 OKpY>KHOCTh, BITUCAHHAS B YTOJI
54 OKpYy’>KHOCT, BITMCAHHAS B YTOJI
bu6mmoreka IJOK
55 [Torsitue o 'MT, mpumeHeHHE B 3a1a9ax https://m.edsoo.ru/886701 3¢
bu6mmoreka IJOK
56 [Torsitue o 'MT, nmpumeHeHHE B 3a1a9ax https://m.edsoo.ru/8867050
8
57 BuccekTpuca u cepenvHHBIN NEPIIEHIUKYIISP
KaK T€OMETPHIECKIE MECTAa TOUEK
53 OKpyXHOCTB, OMCAHHAS OKOJIO bubmmoreka LIOK
TPEYTONbHHUKA https://m.edsoo.ru/88670a62
59 OKpyXHOCTB, OITUCAHHAS OKOJIO
TPEYTONbHHUKA
60 OKpYKHOCTb, BOMCAHHAS B TPCYTOJIBHUK bubmorexa LIOK
PyX > Tpeyr https://m.eds00.ru/8867103¢
61 OKpyXHOCTb, BIMCAaHHAS B TPEYT OJIBHUK
bubmmoreka [IOK
62 [Ipocreiimme 3agaun Ha MOCTPOEHUE https://m.edsoo.ru/8867118

8




bubmnoreka [IOK

63 [IpocTeiinme 3a1aun Ha TOCTPOEHHUE 1 https://m.edsoo.ru/886712d
2
KonTponbsnas padora o Teme "OKpyKHOCTh brbmorexa LHOK
64 P P py7t 1 https:/m.eds00.ru/8867146
u Kpyr. ['eoMerpuueckre NocTpOeHHSI )
[ToBTOpeHUe 1 0000IIEHE 3HAHUI OCHOBHBIX! bubmmorexa LHOK
65 pe Hl 1 https://m.edsoo.ru/886715b
MOHATHUI U METOJIOB Kypca 7 Kiacca 6
bubaunoreka [IOK
66 Hrorosast KOHTpoJIbHAsT paboTa 1 https:/m.edsoo.ru/8867 1 6ec
67 [ToBTOpeHue u 00001IeHNEe 3HAHUN OCHOBHBIX! 1
MOHATHUI U METOJIOB Kypca 7 Kiacca
63 [ToBTOpeHue n 06001IeHe 3HAHUI OCHOBHBIX 1 bu6mmoreka LIOK
TIOHSITUH ¥ METOJIOB Kypca 7 Kiacca https://m.edsoo.ru/886719bg
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68




8 KJIACC

KoanuecTBO 4acoB

Ne Tem " K Hara DJIeKTPOHHBbIe UG POBbIE
n/n eMa ypoxa Bcero OHTPOABLHEY  TIpaKTHICCKH H3ydeHds 00pa3oBaTejbHbIE PECYPCHI
padoThI padoThI
1 [Tapastenorpamm, ero Npu3HAKU U CBOKMCTBA 1 bubmmorexa [IOK
’ https://m.edsoo.ru/88671af2
2 [Tapasutenorpamm, ero Npu3HaKU U CBOKMCTBA 1 bubmmorexa [IOK
’ https://m.edsoo.ru/88671cal
3 [Tapasutenorpamm, ero Npu3HaKu U CBOKMCTBA 1 bubmmorexa [IOK
’ https://m.edsoo.ru/88671cal
o | e oy e 1 BuGeresa LOK
. ’ ’ https://m.edsoo.ru/8867 1 dea
IIPU3HAKW U CBOUCTBA
q
j | e corms e, 1 Bt LOK
pAMoyr > POMD, Bajipat), https://m.edsoo.ru/8867120
TIPHU3HAKU M CBOWCTBA
g | e coys parerrpeeion 1 B LOK
pAMoyr > POMD, KBajpat), https://m.edso0.ru/8867209¢
TIPHU3HAKU M CBOWCTBA
bu6mmoreka LJOK
7| Tpanewns ! https://m.edsoo.ru/88672358
8 PaBroOOKa OyTOJIbHAS Tpare 1 bubmorexa HOK
BHODOKAA 1 HPAMOYTOIIbHAL Tpareti https://m.edsoo.ru/8867252¢
9 PaBHOOOKAs ¥ TIPSAMOYTOJBHAS TPAIICITHH 1 bubmorexa [IOK
pAMOYT parrer https://m.edso00.ru/88672858
Bbubnuoreka IJOK
10 Meron ynBoeHus MeaaHb! 1 https://m.edsoo.ru/88672b14
11 LlenTpanbHass CHMMETPHS 1 bubmorexa LIOK
P p https://m.edsoo.ru/88672b14
12 KonTponsnas pabora mo teme 1 1 bubmmorexa LJOK
"YeTpIpEXyroIpHUKN" https://m.edsoo.ru/88672c9a
13 Teopema @aneca u TeopeMa o | bubmmorexa LJOK

MMPONOPIHOHAJIBHBIX OTPE3KaAX

https://m.edsoo.ru/8867337a




bubmuoreka [IOK

14 CPEAHsT JMHHS TPEYTOILHHKA https://m.edso0.1ru/88672e0c
bubmaunoreka LIOK
15| Cpenwss amuis TpeyrobHuKa https://m.eds00.ru/88672f38
. bubmuoreka IJOK
16| Tpaneuus, € cpeauss A https:/m.edsoo.ru/88672358
. bubmuoreka IJOK
17| Tpaneuus, € cpensss niis https:/m.edsoo.ru/88673064
bubaunoreka LIOK
18 | TlponopusoHaibHbIe OTpEsKH https:/m.edsoo.ru/88673794
bubaunoreka [IOK
19| TponopunonaspHbie OTpe3KH https://m.edso00.ru/88673794
20 LlenTp Macc B TpeyroibHUKe bubmorexa HOK
https://m.edsoo.ru/886738fc
bub6mmoreka IJOK
21 TTonoGHte TpeyromLHuKi https://m.edsoo.ru/88673a78
bu6mmoreka IJOK
22 Tpu mpu3Haka noao0us TPEYToILHUKOB https://m. edsoo.ru/88673bae
bu6mmoreka IJOK
23 Tpu mpu3Haka moao0us TPEYTOILHUKOB https://m. edsoo.ru/88673d52
bu6mmoreka IJOK
24 Tpu mpu3Haka moxo0us TPEYrOIbHUKOB htps://m.edsoo.ru/8867400e
25 Tpu mpu3Haka mogodus TPEyroIbHUKOB
26 [IpuMenenune mogo0Oust Mpy pemeHuN
MPAKTHIECKUX 3a/1a4
7 KonTponsnas padora o Teme "I[logoOnbIe bubmmoreka [JOK
TPEYTONbHUKH" https://m.edsoo.ru/8867445a
28 CsoiicTBa momiaieii reoMeTpudeckux puryp bubmorexa LIOK
https://m.edsoo.ru/886745fe
29 ®opMybl AJs IO TPEYroJbHUKA, bubmmorexa LJOK
napaJuiesorpaMmma https://m.edso0.ru/88674860
30 DopMybl A IO TPEYroJbHUKA, bubmmorexa LJOK
napajuienorpaMma https://m.edsoo.ru/88674a22
31 DopMmyIbl A IIOUAAN TPEYTroJbHUKA, bubnmnoreka [JOK




napajuiegorpaMma https://m.edsoo.ru/88674a22
32 DopMyJIbl A IIOLaAN TPEYrOJIbHUKA, Bbubmmoreka LJOK
rapajuieniorpaMma https://m.eds00.ru/88675288
33 @dopMynbl A1 TIOAAN TPEYTrOIbHUKA, Bbubmmoreka LJOK
rapajuienorpaMma https://m.edso00.ru/8867542c
34 Brruucnenue miomajen cloxHbIX Gur buomorerca LIOK
1 frotanen e yp https://m.edsoo.ru/88674e78
. bubnuoreka IJOK
35 [lnomau puryp na wieruaroii Gymare https://m.edsoo.ru/8867473¢
36 [Tnomany nogo0HbIX Guryp
37 [Tnomaau nogo0HbIX Guryp
38 3agaun ¢ TPaKTUIECKUM COJIEPIKAHUEM Bubmiorexa LIOK
https://m.eds00.ru/88675558
39 3agaun ¢ TPaKTHIECKUM COJIEPIKAHUEM Bubmiorexa LIOK
https://m.edsoo.ru/88675684
40 Perrenre 3a1a4d ¢ MOMOIIBIO METO/IA bu6mmoreka IJOK
BCIIOMOTaTENbHOH IUTOMaAN https://m.edso0o.ru/88674190
" " bu6mmoreka IJOK
41 KonTponsnas pabdora o teme "[Liomians https://m. edsoo.ru/8867579¢
.. bu6mmoreka IJOK
42 Teopema [Iucaropa u e€ npumenenne https:/m.edsoo.ru/88675918
.. bu6mmoreka LJOK
43 Teopema [Iucaropa u e€ npumenenne https:/m.edsoo.ru/88675918
.. bu6mmoreka LJOK
44 Teopema [Iucaropa u e€ npumenenne htps://m.edsoo.ru/88675abe
45 Teopema [Iucaropa u e€ npumeHeHne
46 Teopema [lucaropa u e€ npumeHeHne
Onpenenenrie TPUTOHOMETPUIECKAX (PYHKITHA
47 OCTPOr0 YIJia MPSMOYTOJIbHOTO TPEYTOJIbHUKA, bubmmorexa LJOK
TPUTOHOMETPUIECKHE COOTHOIICHUS B https://m.edsoo.ru/88675d32
MIPSIMOYTOJTFHOM TPEYTOJIbHUKE
bubmmoreka [IOK
48 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO

https://m.edsoo.ru/88675f44




49

OcHoBHOE TPUTOHOMETPHUYICCKOC TOXICCTBO

50 OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO
51 Kontponbehas pabora no reme "Teopema Bbubmmoreka LJOK
[Mudaropa u Havana TpuroHomerpun” https://m.edsoo.ru/8a1407e8
52 BrnincanHbie U IEHTpaJIbHBIE YTIIBL, YTOI MEXKIY Bbubmoreka LJOK
KacaTelbHOW U XopJIoi https://m.edsoo.ru/8a1415b2
53 Brincanubie U IEHTpaJIbHBIE YTIIBL, YTOI MEXKIY bubmmoreka [JOK
KacaTelbHOM U XOpJIoH https://m.edsoo.ru/8a141940
54 Brnincanubie ¥ IEHTpaJIbHBIE YTIIBL, YTOI MEXKIY bubmoreka [JOK
KacaTelbHOM U XOpJIoH https://m.edsoo.ru/8a141b34
55 VYTl MEXTy XOPAAMHU U CEKYITUMHU
56 YTl MeX]Ty XOPIaMHU U CEKYITIMH
57 BnucanHble 1 ONMCAHHBIE YETHIPEXYT OJIBHUKH, bubmmoreka LIOK
WX MMPU3HAKU M CBOICTBA https://m.edsoo.ru/8a140f86
53 BnucanHble 1 ONMCAHHBIE YETHIPEXYT OJIBHUKH, bu6mmoreka LIOK
UX IPU3HAKU M CBOHCTBA https://m.edsoo.ru/8al1416d4
59 Bnucannbie U onMCcaHHbIE YETHIPEXYTOIbHUKH, bubmoreka [IOK
UX IPU3HAKU U CBOHCTBA https://m.edsoo.ru/8al1416d4
IIpumeHeHue CBOMCTB BIIUCAHHBIX U
60 OIMCAHHBIX YETHIPEXYTONbHUKOB IIPH PELICHUY
reOMETPUYECKUX 3a/1a4
IIpumeneHue CBOMCTB BIIMCAHHBIX U
61 OIMCAHHBIX YETHIPEXYTONbHUKOB IIPH PELICHUY
reOMETPUYECKUX 3a/1a4
62 BzaumHoe pacrnonoxenne AIByX OKpYKHOCTEH, bubmmoreka [JOK
o01I1Ee KacaTelIbHbIE https://m.edsoo.ru/8al410a8
63 Kacanwue okpyxHOCTEH bubmorexa LIOK
pyx https://m.edsoo.ru/8al410a8
Kontponbhas pabora o Teme "YT1iisl B BuGmuorexa LIOK
64 OKPYXHOCTH. BrircaHHbIe 1 onricaHHbIE https://m.edsoo.ru/8a141c88
YEThIPEX YT OJIbHUKH" R -
65 [ToBTOpEHKE OCHOBHBIX MOHSATUN U METOJOB Bubnuoreka LJOK

KypcoB 7 U 8 KllacCoB, 0000IIIeHUE 3HAHUH

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




66 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOAOB | Bbubmmoreka LJOK
KypcoB 7 u 8 kiaccoB, 000011eHUe 3HAHUH https://m.edsoo.ru/8al41efe
bubmaunoreka LIOK
67 Hrorosas koHTponbHAs paboTa 1 1 https://m.edsoo.ru/8a142368
63 IToBTOpEHNE OCHOBHBIX IOHSATUN U METOJ 0B 1 Bbubmmoreka LJOK
KypcoB 7 u 8 kiaccoB, 000011IeHUE 3HAHUIA https://m.edsoo.ru/8a1420ac
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9 KJIACC
KoanuecTBo yacos
Ne Tema vpoKa K i Hara DJIeKTPOHHBbIe UG POBBIE
n/n yp Bcero OHTPOTEHBIC PAKTHHCCKAC  yy3vyenns)  oGpaszoBaTelibHBIE pecypebl
padoThI padoThI
1 OnpezeneHre TPUrOHOMETPUICCKUX (DYHKITHIMA 1 bubmoreka [IOK
yraoB ot 0° go 180° https://m.edsoo.ru/8a1424bc
2 DopMyITbl TIPUBEICHUS 1
3 Teopema KOCHHYCOB 1 bubmorexa [OK
https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1
5 Teopema KOCHHYCOB 1 bubmmorexa [IOK
P Y https://m.edsoo.ru/8al42dSe
6 Teopema cunycoB 1 bubmmorexa [IOK
P Y https://m.edsoo.ru/8al42e8a
Teopema cuHycOB 1
8 Teopema cuHycOB 1
9 HaxoxaeHue nauH CTOPOH U BETUYUH YIJIOB 1 bubmmoreka [JOK
TPEYTOIPHUKOB https://m.edsoo.ru/8a1430b0
10 P | bubmmoreka [IOK
CLICHHE TPEYTOJIbHIKOB https://m.edsoo.ru/8al42ac0
1 P 1 bubmmoreka [IOK
CHICHHC TPEYTOJIbHUKOB https://m.edsoo.ru/8al42ac0
12 Pemenune TpeyronbHIUKOB 1 bubmmoreka [JOK




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

13 Pemenune TpeyronsHIKOB bubmmorexa [IOK
https://m.edsoo.ru/8al42ac0
14 [IpakTHyeckoe mpruMeHEHNE TEOPEM CHUHYCOB U Bbubmoreka LJOK
KOCHHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHdeckoe MpUMEHEHHE TEOPEM CHHYCOB U
KOCHHYCOB
16 Kontponbshas pabora no Teme "Penienue bubmoreka [JOK
TPEYTrONbHUKOB" https://m.edsoo.ru/8a14392a
17 [NousTre 0 MpeoOpazoBaHUK OO0 Eggiﬁﬁf;i?ﬁgal 43ab0
18 CoOTBETCTBEHHBIE 3JIEMEHTHI MTOIO0HBIX QUTYP bubmorexa HOK
https://m.edsoo.ru/8al43de4
19 CoOTBETCTBEHHBIE 3JIEMEHTHI MTOIO0HBIX QUTYP
Teopema o Mpon3BeNEHUH OTPE3KOB XOP/I,
20 Teog)eMa 0 H[I;JOI/I?»BCZ[CHI/II/I OTI?G?)KVOB ceKI;me, l}?tl/tlgg;l/(r);.egcils(l)l()cﬁf/Sal 44066
TeopeMa O KBajJpaTe KacaTelbHOH
Teopema o pou3BENEHUH OTPE3KOB XOP/,
21 Teog)eMa 0 H[?OPI?»BC;CHPIPI OTI?G?)KVOB celgiunx, l}?tl/tlgg;/(r);.e;(c;(l)l().orllf/Sal Ad1ad
TeopeMa 0 KBajJpaTe KacaTelbHOH
Teopema o mpou3BenEHUH OTPE3KOB XOP,
22 Teoé)eMa 0 HI?OI/I?»BCZ[CHI/II/I OTI?GSKVOB celglmnx, }]?tptlggld/(r);eg(?scli).orllf/Sal 442da
TeopeMa 0 KBaJpaTe KacaTelnbHOH
23 [IpuMeneHue TeOpeM B PEIICHIH bubmmoreka [IOK
TEOMETPHYCCKUX 3a7ad https://m.edsoo.ru/8a143f06
o4 [IpumeHeHne TeopeM B pelieHun bubmmoreka [JOK
TeOMETPUIECKHX 33724 https://m.edsoo.ru/8al443fc
75 [IpumeHeHne TeopeM B pelieHun bubmmoreka [JOK
TeOMETPUIECKHX 33724 https://m.edsoo.ru/8a144578
Kontponbhas pabora no reme
26 "Hp£6paSOBagH6 nonobusi. Merpudeckue I]?tI/tIg::jI/(r)ITlfclas(])_})(.)rIlf/Sal 44738
COOTHOILIEHUS B OKPY>KHOCTH"
27 Onpenenenne BeKTOpoB. OU3NUECKUN H bubmmorexa LJOK

reoMeTpru4 €CKHM CMBICT BCKTOPOB

https://m.edsoo.ru/8a144960




CrnoxxeHHE ¥ BEIYUTAHUC BCKTOPOB,

bubaunoreka LIOK

28 YMHO)KEHHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 CrnoxxeHre U BBIYUTAHUE BEKTOPOB, bubmuoreka IJOK
YMHOXKEHHE BEKTOpa Ha YHCIIO https://m.edsoo.ru/8a144d52
30 CJIO)KGHI/IG 1 BBIYUTAHHUEC BCKTOPOB,
YMHO)KEHHE BEKTOpA Ha YUCIIO
3 Paznoxxenue BekTopa 1no 18yMm
HCKOJJIMHCAPHBIM BEKTOpaM
bubnuoreka IJOK
32 | Koopaumatst peicropa https://m. edsi.ru/8a144fbe
33 CkanspHOe MpOon3BeIeHNE BEKTOPOB, €TI0 bubnuoreka IJOK
TIpUMEHEHME JIJIS1 HAaXOXKJCHHSI ITTUH U YTIJIOB https://m.edsoo.ru/8a14539c¢
34 CxkanspHOE IPON3BEIEHNE BEKTOPOB, €TI0 bubmoreka [IOK
TIpUMEHEHME JIJIS1 HAaXOXKCHHUSI ITTUH U YTIIOB https://m.edsoo.ru/8a14550e
35 Pemmenme 3amad ¢ MOMOIIBI0 BEKTOPOB bubmorexa HOK
https://m.edsoo.ru/8al44c3a
36 Pemenme 3ama4 ¢ MOMOIIBIO0 BEKTOPOB bubmorexa HOK
https://m.edsoo.ru/8a1458c4
37 [IpumeHeHue BEKTOPOB I PELICHUS 3a/1a4
(1)36370051
38 KonTtponsaas pabora o teme "BekTopsr" }]?tptlggllﬁ.eg(?scl)lo.orllf/tﬁal 45H08
39 JlexapToBBI KOOPAMHATHI TOUEK HA MJIOCKOCTU
. bubmmoreka LIOK
40 YpaBHCHHE PO https://m.edS(I)_E).ru/Sa14SC48
41 YpaBHeHUE npsIMOT
42 YpaBHEHUE OKPY>KHOCTHU bubmorexa LHOK
https://m.edsoo.ru/8al4635a
43 KoopanHaate! Touek nepecedeHus: OKpy>KHOCTH bubmmoreka [JOK
Y TIPSIMOit https://m.edsoo.ru/8a146620
A4 Meroa KOOpMHAT MPH PEIISHUH
TeOMETPUIECKHX 3a]1a4, MPAKTUYeCKUX 3a/1a4
45 Meroxa KoOpIMHAT MPH PEIISHUH

TCOMCTPHUICCKUX 3a4a4, MPAKTUYCCKUX 3a4a1




Meroa koopauHAT NPH peLLICHUH

46 TFCOMETPUYECKHX 3aJ1a4, MPAKTUYSCKUX 3a/1a4
47 Kontponbshas pabora no Teme "/lexkapToBbl Bbubmmoreka LJOK
KOOPAMHATHI Ha IJIOCKOCTH" https://m.edsoo.ru/8a146e0e
48 [IpaBusIbHBIE MHOTOYT OJIbHUKH, BEIUHCIIEHUE Bbubmoreka LJOK
HX DIIEMEHTOB https://m.edsoo.ru/8al46fda
bubmuoreka IJOK
49| Hucnom. Jlnuha OkpyiHOCTH hitps://m. edsi.ru/8a147208
bubnuoreka IJOK
S0 | Hucno. Jlnuia okpyihocTH https://m.edscl)i.ru/Sa14714c
51 JinHa 1yru oKpy>KHOCTH
52 Pannannasg mepa yria bubmorexa HOK
https://m.edsoo.ru/8al14714c
53 [Tmomans kpyra, ceKTopa, CerMEHTa bubamorexa [IOK
https://m.edsoo.ru/8a147426
54 [Tmomans kpyra, CeKTOopa, CerMEHTa bubmorexa [IOK
https://m.edsoo.ru/8a147750
55 [Tmomans kpyra, CeKTopa, CEeTMEHTa BHGH.HOTeKa HOK
https://m.edsoo.ru/8a147750
56 [lonaTre 0 ABMXEHUH TLTOCKOCTH bubmorexa HOK
https://m.edsoo.ru/8a147c82
57 [TapannenbHBIN IEpeHOC, TOBOPOT bubmorexa HOK
https://m.edsoo.ru/8a147f16
58 [TapamrenbHBINA TEPEHOC, TTOBOPOT bubmorexa HOK
https://m.edsoo.ru/8al147f16
59 [TapaensHbIN EPEHOC, TOBOPOT
60 [TapannenbHbIi IEPEHOC, TOBOPOT
61 [IpuMeHeHue NBMXKEHUN PU PELICHUH 3324 bubmorexa LHOK
https://m.edsoo.ru/8al1480e2
KonTponsnas padora o temam "lIpaBunbHbIe
62 MHOTOYTOJIBHUKH. OKpYXHOCTb. J[BHXKEHHS
IJIOCKOCTH "
63 [loBTOpeHue, 0600IMEeHNE, CHCTEMAaTHU3AIINS Bubnuoreka LJOK




3HaHUU. MI3MepeHne reoMeTpuaeckux
BeNWYHH. TpeyroiabHUKN

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

[ToBTOpeHuUe, 0000IICHUE, CUCTEMATH3ALIUS

64 3HaHui. [lapannensHpie U NepHeHIUKYIIpHbIE 1 bubmmorexa LHOK
https://m.edsoo.ru/8a148650
MpsSIMbIE
[ToBTOpeHuUe, 0000IIEHUE, CUCTEMATU3ALIUS
65 3HaHu#. OKpyKHOCTB U KpyT. ['eomerpuueckre 1
IIOCTPOEHUS. YTJIbl B OKPYKHOCTH
[ToBTOpeHue, 0000IIEHUE, CUCTEMATHU3AIIUS
66 3HaHuM. BrimcanHbIe ¥ ONMCAaHHEIC 1
OKPY>KHOCTH MHOT'OYTOJIbHUKOB
bub6mmoreka IJOK
67 4
TOroBas KOHTpOIbHAA paboTa : https://m.edsoo.ru/8a148920
63 [ToBTOpEHUe, 0000IICHNE, CHCTEMATH3AITUS 1
3HAHWH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHOM

MNPOI'PAMMBI
7 KJIIACC
Kon . .
IDOBEDSIEMOI0 IIpoBepsieMble MpeAMeTHBIE Pe3yabTAaThl 0CBOEHHS OCHOBHOI 00pa3oBaTeIbHOMI
posep NMPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
pe3yabTaTa
6 I'eomerpus
PacniozHaBaTh W3ydeHHBIE TeOMETpHUECKUE (DUTYPBI, ONIPEAEISITh UX B3aMMHOE PACIIONOXKEHNE
6.1 n300paxkaTh reoMeTprueckue (PUTyphl, BBIOIHITH YEPTEKHU MO YCIOBHIO 3a7a4yd. M3MepsTE
) JIMHEWHBIE U YTJIOBBIC BCJIIMYUHBI. Pematn 3aa4i Ha BBIYUCIICHUEC JJIMH OTPE3KOB U BCINMYHH
YTJIOB
6.2 Jenate TpyOyl0 OIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYUH IPEAMETOB B pEAIbHOW JKU3HU
) pa3MepoB MPUPOIHBIX 00BEKTOB. Pa3nuuaTh pa3mMepbl 3THX 00BEKTOB O MOPSIKY BETHYHHBI
6.3 CTpouTh 4epTEeKN K TEOMETPHUIECKUM 3a1auaM
6.4 TTonp30BaThCH IIpU3HaKaMu paBC€HCTBA TPCYIr'OJIbHUKOB, UCIIOJIb30BATh INPU3HAKU U CBOMCTB4
) paBHOOEIPEHHBIX TPEYTOILHUKOB MTPH PELISHUH 33124
6.5 [IpoBOANTH JIOTHYECKHE PACCY)KJICHUS C HCIIOIIb30BAHUEM F€OMETPUUIECKIX TEOPEM
TTonp30BaThCH IIpU3HaAKaMM paBCHCTBA MPAMOYTOJIbHBIX TPEYTI'OJIbHUKOB, CBOMCTBOM MCOUAHBI,
6.6 MPOBENEHHON K TMIIOTEHY3€ IPSIMOYIOJIBHOIO TPEYTrOJIBHUKA, B PELICHUU I'€OMETPUYECKHX
3ama4y
OnpenensaTe MapaieNbHOCTh TPSMBIX C TMOMOIIBIO YIJIOB, KOTOphIE 00pa3yeT C HUMY
6.7 cexymas. OnpenensTh NapauIeIbHOCTh IPSIMBIX C TIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOW MPSIMOM JI0 TOUEK APYTro mpsiMoit
6.8 Periath 3aaun Ha KieT4aToi Oymare
[IpoBoanTh BBIYKMCICHWA ¥ HAXOOUTh YHCIOBBIE H OyKBEHHbIE 3HAYEHHS YIJIOB K
6.9 TEOMETPUYECKHX  3a/Ja4axX C  HCIONB30BAHUEM CYMMBI  VIJIOB  TPEYTONBHHUKOB U
’ MHOTOYTOJIBHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX MPH IEPECEUYeHUH ABYX IMapaieNbHBIX
MIPSIMBIX CeKyIel. PemaTs mpakTudeckre 3aja9n Ha HAaXOXK/ICHHE YTII0B
6.10 Brnagers moHSATHEM TeOMETPHYECKOTO MECTa TOYEK. YMETh ONPEAeNsiTh OMCCEKTPUCY yTia Y
) CEpeANHHEBIN MEePIEeHANKYJISIP K OTPE3KY KaK FeOMETPHUIECKIEe MeCTa TOUeK
6.11 @opMynHpOBaTh OMpEeNeHUus] OKPYXHOCTH W Kpyra, XOpAbl W JUaMerpa OKPYKHOCTH
) MOJIb30BAThCSA UX CBOMCTBAMHU. ¥ METh IPUMEHSTH 3TU CBOMCTBA MPH PEIICHUH 3a/1a4
Brnagers moHsITHEM OMUCAHHON OKOJIO TPEYTOJIbHHUKA OKPYKHOCTH, YMETh HAXOMUTH €€ IIeHTP
6.12 [Tomp30BaThCs (hakTaMu O TOM, YTO OMCCEKTPHCH YTIIOB TPEYTOJIbHUKA ITEPECEKAIOTCS B OTHOM
’ TOYKE, H O TOM, YTO CEpEANHHBIC TEPIEHINKYISAPHI K CTOPOHAM TPEYTOIbHHKA TTEPECEKAIOTCS]
B OJHOU TOYKE
6.13 Brnanerb  mOHATHEM — KacaTENbHOM K OKPYKHOCTH,  IMOJb30BAaThCA  TEOPEMOH
) MIEePIICHANKYIISIPHOCTH KacaTebHOM U painyca, IPOBEAEHHOTO K TOYKE KaCaHHs
6.14 [Tonmp30BaTHCS IPOCTEHIIIMMH T€OMETPUYECKIMH HEPaBEHCTBAMH, TIOHUMATh UX MPAKTUYECKUY]
) CMBICI
6.15 [IpoBOWTH OCHOBHBIE TE€OMETPHYECKHE TIOCTPOSHUS C TIOMOIIBIO IUPKYJIIS ¥ JTMHEUKH




8 KUIIACC

Ko " .
I oI:;e 2eMOr0 IIpoBepsieMmbie npeAMeTHBIE Pe3yIbTATHI 0CBOEHUSI 0OCHOBHOW 00pa3oBaTeIbHOI
poBep NPOrpaMMbl OCHOBHOI'0 0011er0 00pa3oBaHusl
pe3yJbTaTa
6 I'eomerpus
6.1 Pacno3naBaTe OCHOBHEIE BH/JIbI ‘-ICTI)IpéXYTOJH)HI/IKOB, HUX DOJIEMCHTHBI, II0Jb30BATbBCA UX
) CBOMCTBaMU IIPH PELICHUH N'€OMETPUYECKUX 3a1au
6.2 [IpuMeHsATh CBOMCTBa TOYKU INEpecedeHrs MeluaH TPEeyrojibHUKa (LEHTpa Macc) B PEIIEHUH
' 3a1a4
Bitaiers noHATHEM CpeAHEN JIMHUM TPEYrOJIbHUKA M Tpaleluu, IPUMEHSATh UX CBOWCTBA IpH
6.3 peuieHuM reoMerpudeckux 3anad. Ilomb3oBartbest Teopemoit ®aneca M TEOpeMOH  (
MMPONOPIMOHAJIBHBIX OTPE3KAX, MIPUMCHATH UX JJId PEHICHHA MMPAKTHYCCKUX 3ada4
6.4 [TpuMeHSATh MPU3HAKH MOJI00HS TPEYTOINBHUKOB B PELICHUN T€OMETPUIECKHUX 3334
[Nonp3oBatecst Teopemoii [Tudaropa st pelieHuss TeOMETPUYESCKAX W MPAKTHYECKHX 337124
6.5 CtpouTh MaTeMaTHYECKYIO MOJIETh B MPAKTUYECKUX 337adaX, CAMOCTOATEIHHO JeNaTh YepPTEX
1 HaXOIUTh COOTBCTCTBYIOIINE NJIMHBI
6.6 Brnagers moOHATHSMH CcHHYca, KOCHHYyCa M TaHTEHCAa OCTPOr0 yIriia MpsSIMOYTroJIbHOr(
) TPEYTrOJIbHUKA. ITonp30BaThCA I TUMHU NOHSITUSIMA I peIICHUS NPAKTUYCCKUX 3aJiayd
Beraucnsats (pa3nugHBIME CrIOcO0aMy) TUIOMIAAb TPEYTOMbHUKA M TUIOMAIN MHOTOYTOJIbHBIN
6.7 ¢uryp (monp3ysch, TIe HEOOXOAUMO, KaIbKYyIsITOpoM). [IpuMeHsATs momydeHHbIE YMEHHUS H
MPAKTUYECKUX 3a]auax
Bnaz[en, MMOHATHUAMHA BIIMCAHHOI'O U IIEHTPAJIBHOI'O yTIJia, UCIIOJIb30BaTh TCOPEMBI O BIIMCAHHBIX
6.8 yraax, yriax MEXAy XopJaMH (CEeKYIIMMH) W YIJIE MEXKIy KacaTeIbHOH W XOpPIOU IIpH
pEIIeHUN TeOMETPUIECKUX 33129
6.9 Brnagers moHSATHEM ONMUCAaHHOTO YETHIPEXYTOJIBHUKA, MPUMEHSATH CBOMCTBA OMHMCAHHOT(
) YETBIPEXYTOJIbHUKA MPU PENICHUH 3a7a4
[IpuMeHsATs MONMyYeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTHh MaTeMaTHYECKUe MOJENH I 3a/1ay
6.10 pearbHON XU3HU M MPOBOJUTH COOTBETCTBYIOIINE BBIYHCICHHS C NMPHMEHEHHUEM IMOI00US ¥
TPUTOHOMETPHH (ITOITB3YSICh, T/I€ HEOOXOIUMO, KAITBKYISITOPOM)
Kon . .
DOBEDSIEMOro IIpoBepsieMble MpeAMeTHBIE Pe3yabTAaThl 0CBOEHHS OCHOBHOI1 00pa30BaTeIbHOI
poBep MPOrpaMMbl OCHOBHOI'0 0011ero 00pa3oBaHusi
pe3yabTaTa
6 ['eomerpus
3HaTh TpUTOHOMETpUYECKHEe (DYHKITMH OCTPHIX YTIIOB, HAXOMUTH C WX ITOMOINBI0 Pa3IAYHBIE
6.1 3JIEMEHTHl TPSIMOYTOJIBHOTO TPEYTONbHUKA («PEIIeHHe MPSIMOYTOJIBHBIX TPEYTOIBHHUKOB))
HaxoauTs (C MOMOIIBIO KAJIBKYISITOPA) JUTUHBI U YTIIBI [J1s1 HETAOMYHBIX 3HAUSHHH
6.2 [Tomp30BaTHCS (popMyNnaMu MIPUBENSHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM JIJIs]
' HaXO0XJICHUS] COOTHOIIEHUI MEX Ty TPUTOHOMETPUIECKUMH BeTHINHAMHU
Hcnonp3oBaTh TEOpEeMBbl CHHYCOB M KOCHHYCOB JUIS HAXOXIEHHS Pa3lMYHBIX JIIEMEHTOH
6.3 TPEYTOJIbHUKA («pelIeHNe TPEYTOIbHUKOBY), MPUMEHSATh UX MPH PEIIEHUH TeOMETPHYECKHX
3a/ma4y
Brnanmers monsTHsAMH TpeoOpa3oBaHMsA MOAOOMS, COOTBETCTBEHHBIX JJIEMEHTOB IOJOOHBIN
6.4 ¢uryp. Ilonp3oBaThecs cBOWCTBaMU MOAOOUS MPOU3BOJIBHBIX (HUTYP, YMETh BBIUYUCIATD UIMHD

W HaxomuTb yIibl y monoOHbIX ¢uryp. IlpumeHsaTs cBoiicTBa momoOusi B HMPaKTHUYECKUX
3agadax. Y MeTb NPUBOIUTH MPUMEPHI TOAOOHBIX (PHUIYp B OKpYKAIOLIEM MHUPE




Ilons30BaThCs TeOpEeMaMn O IMPOU3SBCACHHU OTPE3KOB XOpA, O MHPOU3BCACHUU OTPE3KORB

6.5 9
CEKYIINX, 0 KBaJIpaTe KacaTelbHOU
[Tonmp30BaThCS BEKTOpaMH, MIOHUMATh WX TEOMETPUUYCCKUM M (DU3UYCCKUN CMBICI, TPUMEHSITH
6.6 UX B PCHICHUH TeOMETPUYCCKUX U (hr3MUecKuX 3anad. [I[pUMeHATh CKalsipHOE MPOU3BEICHU(
BEKTOPOB JIJIsl HAXOXK/ICHUS JUTUH U YTJIOB
6.7 [Tomp30BaThC METOAOM KOOPAMHAT HA IUIOCKOCTH, THIPUMEHSTh €ro B  PEIICHUY
’ FCOMETPUYCCKHX U MPAKTUYCCKUX 3a/1a4
Bnagers TOHATHUSAMHU MPaBUIBHOIO MHOTOYI'OJIbHUKA, JUIMHBI OKPYXKHOCTH, JJIMHBI JYTY
6.8 OKPY)KHOCTH W pPaJMaHHOH Mephl yrja, YMETh BBIYHMCIATH IUIOMAAb Kpyra ¥ €ro yacreu
[TpuMeHSATh NOJIYYCHHBIC YMEHHUS B MPAKTUYECKUX 3a/1a4ax
6.9 Haxoauth oOCHM WM IIEHTPHl CHUMMETPUU (QUIYp, NPUMEHSITh JBWKCHUS IUIOCKOCTH H
) NPOCTEHIINX CIydasx
[IpuMeHsATh MONyYeHHBbIC 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMAaTUYCCKUE MOJICIHU JUIS 3313y
6.10 peaIbHOM KU3HU M MPOBOJIUTH COOTBETCTBYIOIIUE BBIYMCICHHS C IIPUMEHEHHEM TMOA00us Y

TPUTOHOMETpHUYECKUX (PYHKIMIA (TI0JIB3YSICh, TJIe HEOOXOJMMO, KaJIbKYIISITOPOM)

INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

Kon ITpoBepsieMblii 3JIEMEHT COJePKAHUS
6 ['eomerpust
YaJbHbIE TIOHATHS TeoMeTpun. Touka, mpsiMas, oT K, JIyd. Yroia. Bugsl yrios. TUKaJIBHBI
Haua e o eoMe Touka as, OTpe30 VYron. B oB. Be a g
6.1 U CMexHble yribl. buccekrpuca yria. JlomaHas, MHoroyroibHuk. IlapamiensHOCTh ¥
MIEPIIEHANKYIISIPHOCTD MPSIMBIX
6.2 Cummerpuunsie ¢urypel. OCHOBHBIE CBOMCTBa OceBOil cuMmMmeTpud. IIpuMepbl cuMMeTpuu E
) OKpPYXaIoILEeM MUpPE
6.3 OCHOBHBIE TIOCTPOEHHSI C TIOMOIIBIO IMPKYNIS W JuHeWKu. TpeyronpHUK. Bricora, menmana.
) OMCCEKTpHCa, MX CBOMCTBA
6.4 PaBHOOENpEHHBIN U PABHOCTOPOHHHN TPEYrOJbHUKA. HepaBeHCTBO TpeyroiapHIKA
6.5 CBoiicTBa 1 MPU3HAKH paBHOOEIPEHHOr O TpeyronbHAKA. [IpH3HaKky paBeHCTBa TPEYTOIIEHUKOB
6.6 CBoiicTBa W TpHU3HAKH MapaJUIENbHBIX MpsAMBIX. CymMMa yIJIOB TpeyroibHUKa. BHEmHue yrib
) TPEYroJbHUKA
SIM JTEHBIHA MpHUK. CBOHCTBO MEMUAHBI MPSIM JTHHOT! JIEHUKA, TIPOBEIEHHON
[Ipsimoyro. eyro CBoiicTBO Meana OYT'OJILHOT'O TPEYTO. a, IPOBEAEHHO
. K THUIIOTEeHY3e. WM3HAKH BEHCTBA IIPSM JTEHBIX JIEHUKOB. SIM JIEHBIY]
6.7 orenyse. IlpusHa ABEHCTBA 0yro eyro oB. IIpsmoyro
TPEYTOJbHUK C yriioMm B 30°
6.8 HepaBeHcTBa B TeoMeTpHy: HEPABEHCTBO TPEYTOIbHIKA, HEPABEHCTBO O JUIMHE JJOMaHOH, TeopeMa g
) OounbiieM yriie u OoJbIlel CTOpoHe TpeyronbHuKa. [lepneHanKysip ¥ HaKIOHHAS
6.9 I'eomerpudeckoe mMecTo Touek. bruccekTprca yriia U CEepeAWHHBIN MEPIEHINKYISp K OTPE3Ky Kak
) TeOMETPUIECKIE MECTa TOUEK
6.10 OKpYyXHOCTh W KpYT, XOpJla U JUaMETp, X CBOWCTBa. B3amMmHOE pacrionokeHne OKPYKHOCTH Y
) npsMoil. KacaTenbHast v cekyIiasi K OKpYKHOCTU
6.11 OKpyXHOCTh, BIIFICAHHAs B Yroy. BrincanHas v onncaHHasi OKPY>KHOCTH TPEYT OJIbHHKA




8 KUIIACC

Kon IIpoBepsiemMblii 3J1eMEHT COJeP/KAHUSA
6 ['eomerpus
6.1 UYerslpéxyrosbHuku. [lapaimenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMmOyroabpHUK, poMO, KBaJipaT, UX IPU3HAKU U CBOMCTBA
6.3 Tpaneuus, paBHoOOKast Tpamenus, €€ CBOWCTBa U MpU3HAKHU. [IpsiMoyrosibHas Tpanenus
6.4 Meron ynBoenus menuanbl. LlenTpanbHas cummerpus. Teopema Daneca u Teopema ¢
MIPOMOPLIMOHAIBHBIX OTPE3Kax
6.5 CpenHue TMHUM TPEYTroJbHUKA U Tpanenuu. LleHTp Macc TpeyrojibHUKa
6.6 [Togobue TpeyronpHukoB, kKodhdunueHt nomodus. [lpusHaku momoOust TPEYroJbHUKOB
[Ipumenenne nogo6Ust P PElIeHUH TPAKTHUECKUX 3a/1a4
6.7 Dopmyisl Ui IIOLAAN TPEYTOJIbHHUKA, MapajljiesiorpaMMa, pomoa 1 Tpanenun
6.8 CaoiicTBa miomajieit reometpudeckux ¢puryp. OTHOIIEHKE TUIoIIaied ToJ0OHBIX GUryp
6.9 Brruncnenue miomnaaeit TpeyroJsHUKOB 1 MHOTOYTOJIBHIKOB Ha KJIETYaTON Oymare
6.10 Teopema [Iudaropa. Ilpumenenue Teopemsl [ludaropa npu penenny npaKTHYECKUX 3a7a4
6.11 CHuHYC, KOCHMHYC, TaHI€HC OCTPOIrO YyIJIa MpPsMOYTOJBHOTO TpeyroyjbHUKa. OCHOBHOE
' TPUTOHOMETPHUECKOE TOXAeCTBO. TpuroHomerpuueckue GyHkuu yrios B 30°, 45° u 60°
6.12 Brnucannbple M LEHTpaslbHBIE YIJIBI, YIOJl MEXKJy KacaTeIbHOHM M XOPJIOM. YTJIBI MEXIY
XOpJaMH U CEKYIIMMHU
6.13 Brniucannbie 1 onvcaHHbIE YETHIPEXYTOJIbHUKHI
6.14 B3anmuoe pacronokenne nByX oOkpyxkHoctedl. Kacanme oxpyxHoctedr.  OOmmg
KacaTeJIbHbIE K IBYM OKPYKHOCTSAM
9 KIIACC
Kon ITpoBepsieMblii 3J1IEMEHT coJep:KaHU s
6 I'eomerpus
6.1 Cunyc, kocunyc, Tanrenc yriaos oT 0 o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbl
IMPUBEACHUA
6.2 Pemenue tpeyronpHukoB. TeopeMa KOCMHYCOB UM TeOpeMa CHHYCOB. PelieHHe MpaKTUYeCKUuX 3aAad ¢
HCIOJB30BAHUEM TCOPEMBI KOCUHYCOB U TCOPEMBI CHHYCOB
6.3 [IpeoOpazoBanue momobus. [logodre cOOTBETCTBEHHBIX AIEMEHTOB
6.4 Teopema o MPOM3BE/ICHHH OTPE3KOB XOPJI, TEOPEMbI O MPOM3BEICHHM OTPE3KOB CEKYLINX, TeOpeMa ¢
KBaJApaTC KaCaTCJIbHOU
BeKTOp, JJIMHA (MO,Z[YJ'IL) BCKTOpa, COHAIIPABJICHHBIC BCKTOPbI, IMPOTUBOIOJIOXHO HAIPAaBJICHHBIQ
6.5 BCKTOPLbI, KOJUIMHEAPHOCTH BCKTOPOB, PABCHCTBO BCKTOPOB, OIICpAllMM HAJA BCKTOpaMHU. Paznoxenug
BCKTOpa 110 ABYM HCKOJIJIMHCAPHBIM BCKTOPAM
6.6 KOOpILI/IHaTBI BCKTOpA. CKaJ’IHpHO@ MMPOU3BCACHNUC BCKTOPOB, MPHUMCHCHUC I HAXOXJACHHA MJIUH ¥
YIJIOB
6.7 ﬂeKapTOBI)I KOOpAWHATBI Ha IIJIOCKOCTHU. ypaBHeHI/ISI HpHMOﬁ U OKPYXHOCTH B KOOpJAUWHATaXx
MEePECCUCHUC Opr)KHOCTCﬁ U IIpSAMBIX. MCTO,I[ KOOpAWHAT U €ro NpuMCEHCHUC
6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKH
6.9 JinHa okpyxHocTH. ['pajsycHas U paauiaHHas Mepa yrila, BBIUMCIEHHE AJIUH AYyT OKPYKHOCTEN




6.10 [Tnomans kpyra, cekTopa, CerMeHTa

6.11

JBWKeHHS TUIOCKOCTH M BHYTpPEHHHE CHMMETpUH (uryp (dJeMeHTapHble MpPEACTaBICHHS)
[TapautensHsiii nepesoc. Ilosopor

MPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEEOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NPOBEPAEMOTro
TpeboBaHUs

IIpoBepsieMble TPeOGOBAHUSI K PEAMETHBIM Pe3yJILbTATAM OCBOEHHSI OCHOBHOM
00pa3oBaTebLHOI MPOrpaMMbl OCHOBHOT0 00111ero o0pa3oBanust Ha ocHoBe ®I'OC

YMeHne onepupoBaTh MOHATUSAMHU: MHOXKECTBO, IIOAMHOMXECTBO, Oll€palMy HaJl MHOKECTBAMHU
yYMEHHE OMEPHPOBAThH MOHSITUSAMH: Tpad), CBS3HBIA rpad, NepeBO, IHKI, MPUMEHITh UX TpPH
pElLIeHNH 3a]1a4; YMEHUE HCIIONB30BaTh rpauuecKoe MpeIcTaBlIeHHne MHOXKECTB JJISl OITMCaHUS
peabHBIX POLIECCOB M SABJICHUH, IPU PElICHUHU 3a1a4 U3 APYTHX YUeOHBIX MPEIMETOB

YMeHre onepupoBaTh MOHATHUSAMH: ONpEeIeHNE, aKCHoMa, TeopeMa, JI0Ka3aTeIbCTBO; YMEHHUE
pacrio3HaBaTh UCTUHHBIC M JIOKHEIC BBICKA3BIBAHUSI, TPUBOIUTE IMPUMEPHI M KOHTPIPUMEPHI
CTPOUTH BBICKA3BIBAHMS M OTPHIIAHMS BBICKA3bIBAHUH

YMeHne onepupoBaTh IOHATHSAMH: HATypajJbHOE YMCIO, IIPOCTOE M COCTABHOE YHCIIO
JEeUMOCTh HATypalbHBIX 4HCEN, INPU3HAKKA JEIUMOCTH, LEJI0€ YHCIO, MOAYJIb YHCIA
OOBIKHOBEHHAas! APOOb W JIeCATUYHAs JApo0b, CTAHAAPTHBIN BUJ YUCIA, PAIllMOHAJIBHOE YHCIIO
HppalMoOHAIBHOE YHCII0, apu(PMETHUECKU KBaJPATHBI KOPEHb;, YMEHUE BBITIONHSATH JICHCTBUS]
C 4YHCIAMH, CPAaBHHUBAaThb M YIOPSNOYMBATH YHCIA, NMPEICTABJIATH YHCIA Ha KOOPAWHATHON
IPSIMOM, OKPYTIIATh YHCIA; YMEHHE AeTIaTh IPUKUAKY U OLEHKY PE3yIbTaTa BEIYMCICHUN

YMeHre omnepupoBaTh MOHATHUSMHU: CTENEHb C IENBIM TOKasaTelneM, apuMeTHdecKuil
KBa/IpaTHBIN KOpEHb, MHOTOUJIEH, anredpandeckast ApoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM
HATYpaJbHOW CTENEHH OOJNbIIe EIMHMIIBI, yYMEHHWE BBIOTHITH pPacuéThl 1Mo (Gopmynam
npeoOpa3oBaHUs MENbIX, IPOOHO-PAIIMOHATBHBIX BBIPAKEHWH W BBIPAKEHWA C KOPHAMU
pasnoXeHne MHOTOWIeHa Ha MHOXKHTENH, B TOM YHCJIE C MCIONb30BaHUEM (OPMYI pPa3HOCTH
KBa/IpaTOB M KBaJpaTa CyMMbI B Pa3HOCTH

YMeHre onepupoBaTh MOHSATUSAMU: YHCIOBOE PABEHCTBO, YPABHEHHE C OJHOW IEPEMEHHOU
YHCIIOBOE HEPaBEHCTBO, HEPABEHCTBO C I[IEPEMEHHOW;, YMEHHE pelaTth JHUHEeHHbIe |
KBaJIpaTHBIE ypaBHEHH:, APOOHO-pAIlMOHATBHBIE YPaBHEHHS C OJHOM IePEeMEHHOW, CHCTEMB
IBYX JHUHEWHBIX ypaBHEHWH, JIMHEWHbIE HEPABEHCTBA M MX CHCTEMBI, KBaJpaTHBIE U JPOOHO
pamoHaIbHBIE HEPAaBEHCTBA C OJHOW IEPEeMEHHOW, B TOM YHCJIE TPH PEIIeHHH 3a/1ad Hj
JIPYTUX TMPEIMETOB W MPAKTHYECKUX 3aJ]la4; YMEHHE MCIIONIBb30BaTh KOOPAWHATHYIO MPSIMYIO U
KOOPAMHATHYIO TIOCKOCTh TSI M300pakKeHUs PellIeHnd ypaBHEHH, HEpaBEHCTB M CHCTEM

YMeHne orepupoBaTh NOHATUAMU: QYHKINA, TpaduK GyHKIUH, HYIA (YHKIFH, TPOMEXYTKH
3HAKOMOCTOSHCTBA, HPOMEXYTKH BO3pacTaHUs, yObIBaHWS, HauOoONbIIee M HaUMEHbIIeq
3HAYeHMs (YHKIUH;, YMEHHE OIEepUPOBATh MOHATHAMH: NpsAMas IPOHOPIHOHATIBHOCTD
nuHeWHas (YHKIUS, KBaapaThdHas (yHKIHSA, oOpaTHas MPOTOPIHOHANBHOCTH, Mapaborna
rurnepOoia; yMeHne CTpOUTh rpaduku (YHKIHH, WCIIONB30BaTh I'paduKu JUIS ONpeesIeHNs
CBOMCTB TPOIIECCOB M 3aBUCHMOCTEH, /U PEIISHUs 3a1a4 U3 JIPYTUX y4eOHBIX MPEIMETOB Y
peaNbHON KU3HU; YMEHHE BBIPXaTh (POPMYIIaMH 3aBUCHMOCTH MEKIY BEITMYHHAMH

YMeHue onepupoBaTh MOHATHIMU: [IOCIENOBATEIbHOCTD, apru(pMeTHIecKkas 1 reoOMeTprIEecKas]
MIPOTrPECCHM; YMEHHE HCIIOJIb30BaTh CBOICTBA I10CIENOBATEIbHOCTEH, (OPMYINIBI CYyMMBI H
o0Iero wieHa Npy PelIEHUM 3ajady, B TOM YHUCIE 3ajad U3 JIPYTruxX y4eOHBIX HPEIMETOB ¥
peanbHOU KU3HU

Vmenne peuiaTth 3aJa4u pa3HbIX TUIIOB (B TOM YHUCJIC HA IMPOUCHTHI, A0JHU U YaCTHU, ABUIKCHUC
pa60Ty, LHCHY TOBApOB U CTOMMOCTD IMOKYIIOK U YCJIYT, HAJIOT'H, 3aJa41 U3 obnactu YIIpaBJICHUS
JIMYHBIMA ¥ CEMCHHBIMM (bHHaHC&MI/I); YMCHUC COCTABJIATHL BBIPAXKCHHUA, YPABHCHUS




HEPABCHCTBA U CUCTCMEI IO YCJIOBHUIO 3aJa4r, UCCICAOBATH MOJYYCHHOC PCIICHNUEC U OLICHHUBATE
HpaBHOHOI[O6HOCTI) TMOJYYCHHBIX PE3YJIbTATOB

YMeHue omnepupoBaTh HMOHATHAMHU: (DUTYpa, TOUKA, OTPE3OK, MpsiMasi, JIyd, JIOMaHas, yroi
MHOTOYT'OIbHUK, TPEYrOoJbHHUK, pPaBHOOCAPEHHBII M PABHOCTOPOHHHMH  TpPEYTrONbHUKH
OpSIMOYTOJIBHBIA ~ TPEYTrOJbHHUK, MeOuaHa, OWCCeKTpuca M BBICOTAa  TPEYrojbHHKA
YeTBIpEXYTONBHUK,  MapajiefiorpaMM, poMO, MpSIMOYTOJbHHUK, KBaapar, Tpamenus
OKPYXHOCTh, KpYI, KacaTelbHasi; 3HAKOMCTBO C MPOCTPAaHCTBEHHBIMH (UTYypamu; YMEHUE
pemaTth 3aJadd, B TOM YHKCJIE W3 TOBCEAHEBHOM >KM3HU, Ha HAaXOXKJCHHWE TeOMETPHYECKHX
BEJIMYHH C IPUMEHEHUEM U3YYEHHBIX CBOMCTB (UTYp U (paKkTOB

10

YMeHue omnepupoBaTh IOHSTHSIMH: pPaBEHCTBO (UTYp, PAaBEHCTBO TPEYrOJbHUKOB
[1apajuIeNbHOCTh U MEPIEHAMKYISAPHOCTD NPSAMBIX, YOl MEKAY INPSMBIMH, IEPIEHIUKYIISP
HAKJIOHHAsI, MPOEKIH, ogo0ue Guryp, mogoOHbIe TPEYTrOIbHUKH, CHMMETPHsI OTHOCUTEIBH(
TOYKM UM TPSIMOM; YMEHWE paclio3HaBaTh pPAaBEHCTBO, CHUMMETPHIO W TMojodue Quryp
[1apaJuIEIbHOCTh U NEPIEHIUKYISIPHOCTD IPSIMBIX B OKPYKAIOLEM MUPE

11

YMeHue omnepupoBaTh MOHATUSIMH: JIMHA, PACCTOSHUE, Yroil (BEMWYMHA YTIiia, CHHYC ¥
KOCHHYC yTJIa TPEYTrOJIbHUKA), IUIOMA/h; YMEHHUE OIEHUBATh pa3Mephl MPEIMETOB U 0OHEKTOR
B OKpYXaloIleM MHpPE, YMEHHE MPUMEHATh (OpMYJbl IEpUMETpa M  IUIOHIAaaH
MHOTOYTOJIbHUKOB, JUIMHBI OKPY)KHOCTH W IUIOMAAH Kpyra, o0BeMa MPSMOYTOIBHOT(
TapajuieieluIie/ia; yMEHHWE TMPUMEHSATh TMPU3HAKA PABEHCTBA TPEYTOIBHUKOB, TEOPEMY (
CyMMe YIJIOB TpeyroibHHKa, Teopemy [ludaropa, TpuroHoMeTpuyecKre COOTHOIICHHUS s
BBIUMCIICHUS JJIUH, PACCTOSTHUM, IIOMIaAen

12

YMmeHne u3o0paxath IIOCKKE (QHUTYpPBI M UX KOMOWHAIIMHU, MPOCTPAHCTBEHHBIE (QUTYPHI 01
PYKH, C ITOMOUIbIO YEPTEKHBIX MHCTPYMEHTOB U DJIEKTPOHHBIX CPEACTB 10 TEKCTOBOMY HJIY
CUMBOJIBHOMY OIHCaHMIO

13

YMeHue omepupoBaTh MOHATUSIMHU: TPSIMOYTOJIbHAS CHCTEMa KOOPAWHAT; KOOPAMHATHI TOYKH
BEKTOp, CyMMa BEKTOPOB, IPOM3BEICHHE BEKTOpa Ha YHUCIIO, CKaJSPHOE IPOM3BEACHH(
BEKTOPOB; YMEHHE HCIOIh30BATH BEKTOPHI M KOOPIWHATHI UIA TPEACTABICHUS IaHHBIX K
pelieHus 3aa4, B TOM YMCIE U3 APYTUX yu4eOHBIX IPEAMETOB M PEaTbHOM KU3HU

14

YMeHue onepupoBaTh MOHATUSIMU: CTOJIOMKOBBIE M KPYTOBBIC THArPaMMBI, TaOJHIIbI, CPETHE]
apudMeTuvecKkoe, MelraHa, HauOolblliee W HAaWUMEHBIIEe 3HAYCHUS, pa3Max YHCIIOBOIr(
Ha0bopa;, yMEHHWE W3BJIEKaTh, HHTEPIPETHPOBATh W TPEOOPA3OBBIBATh HHGOPMAIHIO
MPECTABICHHYIO B TAONHIaX W Ha JMarpamMMax, OTPAXKArolyl0 CBOWCTBA U XapaKTEPUCTHKY
peanbHBIX TIPOLIECCOB W SIBJICHHWI, YMEHHE paclo3HaBaTh HW3MECHYHMBBIC BEIWYHHBI H
OKpYXKaroIleM MUpe

15

YMeHure omepupoBaTh TOHATHUSMHU: CIy4allHBIH ONBIT  (CIIyY4aWHBIA  OKCIIEPUMEHT)
JJIeMEHTapHOe COOBITHE (DIIEMEHTAPHBIM WCXOMA) CIYYaiHOTO OIBITA, CIy4ailHOe COOBITHE
BEPOSATHOCTH COOBITHS; YMEHHWE HAXOIWUTh BEPOSTHOCTH CIy4ailHBIX COOBITHH B OMBITaX (
PaBHOBO3MOXKHBEIMH ~ DJIEMEHTAPHBIMH  COOBITHSIMH; YMEHHE pelaTh 3aJa4d  METOAO0M
OpPTaHH30BaHHOTO TIepedopa W C HCIIONB30BAaHUEM IPaBUIIA YMHOXKEHHS; YMEHHE OIIEHHWBATH
BEPOSTHOCTH PEANBHBIX COOBITHI W SBIECHHI, IIOHUMATHh POJIb MPAKTHUECKH JTOCTOBEPHBIX W
MaJIOBEPOSITHBIX COOBITHH B OKPY)XKAlOIIEM MHPE W B KU3HH; 3HAKOMCTBO C MOHATHEM
HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOINBIINX YHCET U €ro POJbi0 B MAaCCOBBIX
SIBIICHUSIX

16

YMenuie BbIOMpATh TOAXOMSAIIMIA WM3YyYEHHBIM METOJ JJs pEIIeHUs 3a/Jayd, IPHBOIWTE
MIpUMeEPBl MaTEMaTHYECKIUX 3aKOHOMEPHOCTEH B PUPOE U KHU3HH, PACIIO3HABATH MPOSBIICHNU(
3aKOHOB MAaTE€MaTHKH B WCKYCCTBE, OIHMCHIBATH OT/AEIbHBIE BBIJAIONIAECS PE3YJIbTAThI
MIOJTyYeHHBIE B XOJI€ PAa3BUTHUSI MATEMATUKH KaK HAYKH, IIPUBOIUTH MPUMEPHI MAaTEMATHIECKIX
OTKPBITUH U KX aBTOPOB B OTEYECTBEHHON M BCEMUPHON UCTOPUU




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D I1O

MATEMATHUKE
Kon [IpoBepsieMblii 3JIEMEHT CoePsKAHMS
1 Yucna 1 BBIYMCICHUS
1.1 Harypanbsbie u uensie yncina. [Ipu3sHaku AeTMMOCTH LETBIX YHUCEN
1.2 OOBIKHOBEHHBIC U JICCATUYHBIE IPOOH, IIPOIICHTHI, OECKOHEUHBIC TIEPHUOTUUCCKUE APOOH
1.3 PanmonansHble yricaa. ApupMeTHUECKHE ONepallii ¢ PAlOHATBHBIME YHCIaAMHU
1.4 JleiicTBuTeNbHBIC YKcia. ApUBMETHUECKUE ONEPAIliH C ICHCTBUTEIHBIMY YU CJIAMU
1.5 [TpuOkEéHHBIC BEIYUCIICHUS, IPABHUIIA OKPYTJICHUS, IPUKUJIKA U OI[CHKA Pe3y/IbTaTa BHIYUCICHUN
2 AJreOpanvecKue BEIpaKeHUs
2.1 BykBeHHbIe BhIpaKeHHUsI (BbIpaKEHHUS C IEPEMEHHBIMH)
2.2 Crernenb ¢ 11enpIM mokaszateneM. CTeneds ¢ paloHa bHBIM MTOKazateneM. CBONCTBA CTETIEHU
2.3 MHoOTrowWIeHbI
2.4 AureOpaundeckasi IpooOb
75 ApHQ)MequSCKHI‘/'I KOpeHb HaTypajbHOW crereHu. JleHcTBUS ¢ apu(METUYECKUMU KOPHSIMY
HAaTypaJbHOH CTEICHU
3 YpaBHEHUS 1 HEPABEHCTBA
3.1 Lenbie u qpoOHO-palioHaIbHbIe ypaBHeHUsI. CUCTEMBI U COBOKYITHOCTH YPaBHEHUH
3.2 Ienble u 1poOHO-palMoHAIEHBIE HepaBeHCcTBA. CHCTEMBI M COBOKYITHOCTH HEPaBEHCTB
3.3 Perienre TeKCTOBBIX 33124
4 UricnioBbIe MOCIEA0BATENbHOCTH
4.1 ITocaenoBaTensHOCTH, CIIOCOOEI 3aaHuUs ITOCIIEN0BATENLHOCTEN
4.2 ApubmMernyeckas U reoMeTprdueckas mporpeccuu. @opMyia CI0KHBIX TPOIICHTOB
5 OYHKITUU
Oyukiusa, crnocoObl 3amanus ¢yHkuud. ['padwmk ¢yaxmun. OOmacTe ompeneneHWss M MHOXECTB(
51 3HaueHni ¢yHkumu. Hymm Qymknnun. [lpomexyTkn 3HaAKOmOCTOSHCTBA. [IpoMexyTkn MOHOTOHHOCTH
¢dyaxn. MakcuMymbl 1 MUHUMYMBI (QyHKIUH. Hambomnbinee 1 HauMeHbIllee 3HaYeHHE (YHKIUN HY
MIPOMEXKYTKE
6 Koopaunatsl Ha IPSMOM U MJIOCKOCTH
6.1 Koopnnaatnast nmpsiMast
6.2 JexapToBbl KOOPAMHATHI HA MIJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpudeckne GUTYPHI 1 UX CBOHCTBA
7.2 TpeyroiabHuK
7.3 MHOroyronbHuKu
7.4 OKpyHOCTb B KpyT
7.5 W3mepenne reoMeTpuiaecKux BETNIHH
7.6 BekTophl Ha MIIOCKOCTH
8 BeposiTHOCTB U cTaTUCTUKA
8.1 OnucartenbHas CTATUCTHKA
8.2 BepositHOCTB
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'padt




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA

Opranu3anus 1 ocHalleHHe 00pa30BaTeJILHOIO Mpouecca
Texnuueckue cpeacTsa 00y4eHUs:

— KOMIIBIOTED;
— MYJIbTUMEHa IIPOEKTOP;
— DKpaH,;
— HUHTCPAKTHUBHAsA JOCKaA.
Y4ebHo-npakTUIeCcKoe U yueOHo-1adopaTopHas o00pya0oBaHUE:

— Halbop reoMeTpruYeCcKuX PUryp (A€MOHCTPALIMOHHBIN U pa3JaTOYHBIN).
— KOMIUIEKT 4YEepTEXKHBIX HMHCTPYMEHTOB: JIMHEHKa, TpaHCOOPTHUP, yrojbHUK (30°,
60°),
YrojJbHUK (45°, 45°), LUPKYIb.

ITevaTable TOCOOUS:

— TaOJHIIBI TI0 TEOMETPUH s 7-9 KI1acCoB.
— Y4eOHO-METONYECKNI KOMIUJIEKT
Jlns ygammxcs:

1. Aranacsu JI.C, byry3oB B.®., Kagomues Cb., [To3usk O.1'., FOguna .M. I'eomeTpus. 7-9 kiacchi:
Yuebnuk s obmieoOpa3zoBarenbHbIX yupexaeHuii. M: [1pocsemenne, 2014.

2. 3uB b.I'.Y Meiinep B.M., baxanckuit B.®. 3agaun no reomerpun s 7—11 kiaccos. M.:
[Ipocenienue, 2015.

3. 3uB b.I'., Meiinep B.M. /lunaktuueckue Matepuaibl 1o reomeTpuu i 9 knacca. M.:
[Ipoceenienue, 2014.

Jns yaurenst

1. Aranacsu JI.C, byry3os B.®., Kagomues Cb., [To3usik O.1'., FOauna .M. I'eometpust. 7-9 kiaccol:
YueOnuk a1 o0meoOpa3oBareabHbIX yupexaeauii. M.: IIpocsemenue, 2014.

2. Aranacsu JI.C, byry3oB B.®., I'nmazkoB H0.A., FOnuna U. U. I'eomerpus: Pabouas TeTpanps mist 9
kiacca. M.: [Ipocsemenue, 2014.

3. 3uB b.I', Meiinep B.M., baxanckuii B.®. 3agauu o reomerpuu s 7—11 kinaccos. M.:
[Ipoceenienue, 2018.

4. 3uB b.I'., Meitnep B.M. Jlunaktuyeckue Matepuasl 110 TeoMeTpuu A 7-9 kinaccos. M.:
[Ipoceenienue, 2015.

5. Aranacsu JI.C, byry3oB B.®., I'nazkoB 10.A., Hekpacos B.b., FOnuna U.U. U3yuenue reomerpuu B
7-9 xnaccax: MetoJ. pekomena. k yueOHUKy. Knura s yanrens. M.: [Ipocsemenue, 2009.

6. 3BaBuH JI.I1. HoBble KOHTpOJIBHBIE U TPOBEPOUHBIE PAOOTHI 10 reoMeTpur. 7-9 kiaccsl. M.: Jpoda,
2014.

7. T.A. Bypmuctposa. I[Iporpammsl 00111€00pa3zoBaTenbHbIX yUpexaeHui. ['eomerpus 7-9 knacchl.
Mocksa «IIpocBemenue», 2014.

8. T'yceB B.A., Mensnuk A.W. /lunaktuueckue marepuansl o reomerpun ais 9 kmacca. 4-e uza. — M. :
IIpocsemienne,2014.

9. Mumenko T.M. 'eomerpusi: Tematuyeckue Tectol: 9 k1. / Mumenko T.M., A.J].bauakoB. — M.:
IIpocsemenue, 2008
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