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INOACHUTEJIBHAS 3AIINCKA

['eomeTpust KaKk OJMH M3 OCHOBHBIX Pa3JeJIOB HIKOJIbHOM MaTeMaTHKH, UMEIOLIUI cBOei
LEeNbI0 00ECIeYnTh H3Y4YEeHHUE CBOWCTB W pa3MepoB (UTYp, WX OTHOLICHHA M B3aUMHOE
pacIoyio’KeHHe, OMMPAEeTCs Ha JIOTMYECKY0, JOKa3aTelbHYH JMHUIO. LIeHHOCTh u3ydeHus
reOMETPUH Ha YPOBHE OCHOBHOT'O O0IEro 00pa3oBaHMs 3aKII0YACTCS B TOM, YTO 0OydJaroNHiics
YUUTCSl HPOBOJIUTH JOKA3aTENIbHbIE PpAacCyXICHHs, CTPOUTh JIOIMYECKHE YMO3aKIHOUEHMUS,
JIOKa3bIBaTh MCTUHHBIC YTBEP)KICHHS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOIHUTH
paccyKIeHHs «OT IPOTUBHOI0», OTJINYATh CBOICTBA OT NMPHU3HAKOB, (OPMYJIMPOBATh OOpaTHbIE
YTBEPIKJICHHSL.

Bropoii nienpo u3yueHus reoOMEeTpHH ABISETCA UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa IpU
pELICHNH KaK MaTeMaTHYEeCKHX, TaK W TMPAKTHYECKUX 3a/ad, BCTPEUAIOIIMXCS B pealbHOU
#u3HU. OOydaromuiicss TOHKEH HAy4dMThCS OIPENeNIUTh T'€OMETpUUYEecKylo (urypy, omucarb
CJIOBAaMH JAaHHBI YEepPTEK WM PUCYHOK, HAWTH IUIOIIAAb 3€MEIBHOTO YYacTKa, PacCUMTATh
HEOOXOMMYI0 JJIMHY OITOBOJOKOHHOIO KaOens wuiau TpeOyeMmble pa3Mmepbl rapaxa s
aBTOMOOWIJIL. DTOMY COOTBETCTBYET BTOpPAs, BHIYMCIHUTEIbHAS JIMHUS B U3YUYEHHUH T'€OMETPHH.
[lpu pemeHun 3agay  MPAKTMYECKOIO  XapakTepa OOydYaloIUiics y4yuTCcs  CTPOUTh
MaTeMaTHYECKUE MO pPEATbHBIX JKMU3HEHHBIX CHTyallMid, NPOBOJUTH BBIYHUCICHUS U
OLIEHUBATh aJIEKBATHOCTb [IOJyYECHHOI'O pe3yJibTaTa.

KpaiitHe Ba)XHO TOJUEPKUBATH CBS3M T€OMETPUU C JAPYTHMH YYEOHBIMH IpEIMETaMH,
MOTUBUPOBaTh  MCIIOJIb30BaTh  ONPEACNCHHUS  TIEOMETPUYECKUX  (QUIyp U TOHATHIH,
JIEMOHCTPUPOBATH MPUMEHEHHE MOJYYCHHBIX YMEHUH B (PU3HMKE U TEXHHUKE. DTH CBSI3U Hanboee
SpPKO BUJIHBI B TeMax «BekTopel», « Tpuronomerprudeckue cOOTHOUICHUD», «MeTo1 KOOpAUHAT
u «Teopema ITudaropar.

VYueOHblit Kypc «I'eoMeTpus» BKIIOUACT CIEAyIOIIME OCHOBHBIE pPa3Jiesibl COAEPIKaHUS:
«l'eomerpuueckne GUTYpsl W WX CBOWCTBa», «VI3MepeHHE TeOMETPHYECKHX BEITHUUHY,
«/lexapToBbl  KOOpPAMHATBI HAa  IJIOCKOCTW», «BekTopwl», «JIBHXKEHHS  IUIOCKOCTH,
«IIpeobpazoBanus mog00U.

Ha uzydenue yuebHoro kypca «l'eomerpus» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB
(2 gaca B Henenm), B 8 kiacce — 68 yaco (2 yaca B Helen0), B 9 kimacce — 68 yacoB (2 4aca B
HEJIEINIO).



COJAEPKAHUE OBYYEHUA
7 KUIIACC

HavanpHele nmonsTus reomerpun. Touka, npsimas, OTpe3OK, Jyd. Yros. Bunpbel yrios.
BeprukaneHple U CMEXHBIE yIubl.  buccektpuca ymia. Jlomanas, MHOIOYTOJIbHUK.
[TapamienbHOCTD U NEPIEHAUKYISAPHOCTD IMIPSIMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBOM cummerpu. [IpuMepsl cuMMeTpuu
B OKpPY’KaroIleM MUpE.

OcHOBHBIE TIOCTPOEHHUSI C IIOMOIIbIO LMPKYJIs M JuHeiiku. TpeyrosnbHuk. Boicora,
MeznaHa, OMCCeKTpUca, UX CBOMCTBA.

PaBHOOepeHHBII 1 PABHOCTOPOHHUHN TPEYTOJIbHUKH. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa M NpHU3HAKM DPABHOOEAPEHHOro TpeyroybHuka. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M IPU3HAKU MapajuleNbHbIX NpsMbIX. CyMMma yriioB TpeyrojbHuka. BremHune
YIJIBI TPEYTOJIbHUKA.

[TpsimoyronbHbIl TpeyroiabHUK. CBOWCTBO MeAMaHbl HMPSMOYTIOJIBHOIO TPEYTOJBHUKA,
IIPOBEAEHHOW K runoreHyse. lIpusHaku paBeHCTBA IIPSAMOYTOJIBHBIX TPEYTOJIBHUKOB.
[IpsiMOyTOJIbHBIN TPEYTOJIBHUK C YIiaoM B 30°.

HepaBenctBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOU,
Teopema o 0oJIbIIeM yriie U 60bIIeH cTOpoHe TpeyronbHUKA. [lepneHIuKyIsp 1 HaKJIIOHHAS.

I'eomeTpuyeckoe MeCTO TO4YEK. buccexkrpuca yria W CEpeAUHHBIM INEPIEHIUKYISAP K
OTPE3KY KaK T€OMETPUYECKUE MECTA TOYEK.

OkpyXHOCTb M Kpyr, XopJa M JAMaMeTp, HMX CBOiicTBa. B3anMHoe pacrnonioxeHue
OKpYHOCTH M npsiMoil. KacarenbHas n cexymas K OKpyKHOCTH. OKpY»XHOCTb, BIIMCaHHas B
yroj. BrincanHas u onmcaHHas OKpy>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

YersipéxyronsHuku. llapamnenorpamm, e€ro mpu3Hakd W CBOMCTBA. YacTHBIE Cilyyau
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tpanenus, e€ cBoiicTBa 1 mpu3Haku. [IpsMoyronbHas Tpanenus.

Merton ynBoenus Menuassl. LleHTpanbHas cumMmerpus. Teopema Paneca u Teopema O
IIPONOPLUOHAIIBHBIX OTPE3KAX.

CpenHue TMHUU TPEYTOJbHUKA U Tparnenuu. LleHTp Macc TpeyroibHuKa.

[Tonobue TpeyronbHUKOB, KO3 uiueHT nogaoous. [Ipu3Haku mogo0ust TPEyroibHUKOB.
[TpumeneHnue mo1o0ust pH pelIeHUH TPAKTUUECKUX 3ajay.

CpoiicTBa miomiaaeil reomerpudeckux ¢uryp. Qopmynbl A IUIOMAAM TPEyroJIbHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUTOIIAAeH MOJ0OHBIX UTyp.

Brruncnenue miomianeit TpeyroJbHUKOB M MHOTOYTOJILHUKOB Ha KJIeT4aToi Oymare.

Teopema I[ludaropa. [Ipumenenue teopemsl Iludaropa nmpu pemeHUM MPaKTHYECKUX
3az1ad.

CuHyC, KOCHHYC, TaHI'€HC OCTpPOTO yIJla MNPSMOYTOJBHOTO TpeyrojbHuKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkiuu yriaos B 30, 45 u 60°.

BrnucanHbple ¥ IEHTPAJIBHBIE YTJIbl, YIOJ MEXIY KacaTeIbHOM M XOpAOW. YTIBI MEXKIY
XOpAaMM UM CEeKylluMHM. BrnucaHHble W oONuUCaHHbIE UETBIPEXYTONbHUKU. B3aumHoe
pacmoyiokeHue ABYyX OKpyxkHocTed. Kacanme okpyxHocteit. OOmmume kacartelbHbIE K JIBYM

OKPYXHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, TaHreHc yriaoB ot 0 mgo 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXkeCTBO. POPMYIIbI IPUBEICHUS.



Pemienne TtpeyronbHuKoB. TeopemMa KOCHHYCOB U TeOopeMa CHHYCOB. Pelienue
IIPAaKTUYECKUX 3a/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nonodus. [Tonodue cooOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa 0 IpoU3BEAECHUN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEACHUN OTPE3KOB CEKYILHUX,
TeopeMa O KBaJIpare KacaTeJIbHOM.

BekTop, amuHa (MOAyNb) BEKTOpa, COHANPABIEHHBIE BEKTOPHI, IPOTHUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpalMy HaJ
BEKTOpaMH. Pa3iioxkeHue BEKTOpa M0 IBYM HEKOJUIMHEApHBIM BeKTopaM. KoopauHaTel BEeKTOpa.
CxkansipHO€ MPOU3BEICHUE BEKTOPOB, IPUMEHEHHUE ISl HAXO0XKICHUS JJIMH U YTIJIO0B.

JlexapToBbl KOOpAMHATBI HA IJIOCKOCTH. YPAaBHEHUS IMPSMOM U OKPYKHOCTH B
KOOPJIMHATAX, IEPECEUECHNUE OKPYKHOCTEN U MPSAMBIX. MeTO1 KOOpAMHAT U €ro IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJIBHUKH. JlJIMHA OKPYKHOCTHU. ['pajtlycHas u paguaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyxHocTell. [nomans kpyra, cekTopa, CerMeHTa.

JIBIOKEHUS TNIOCKOCTH ¥ BHYTPEHHUE CUMMETPHH (PUTYp (IIeMEHTapHBIE TIPEICTABICHHS).
[TapannensHbiii nepeHoc. [loBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS MporpamMMmbl ydeOHoro kypca «I'eomerpusi»
XapaKTepU3yIOTCH:

1) naTpuoTHYecKoe BOCIINTAHKE:

IIPOSIBIICHUEM MHTEpeca K MPOLUIOMY M HACTOSILEMY POCCHUMCKOM MAaT€MaTHKH,
LICHHOCTHBIM OTHOILIEHUEM K JOCTH)KCHMSAM POCCUMCKHX MAaT€MAaTHMKOB M POCCUHCKOU
MaTEMaTHYECKOH ILKOJIbI, K HCIOJIB30BAHUIO 3TUX JTOCTHKEHUH B APYTUX HayKaX M IPHUKIAJHBIX
chepax;

2) rpa:kIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

FOTOBHOCTBIO K BBINOJIHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M pealu3allid ero Ipas,
IpPEJCTAaBICHUEM O MaTEeMaTUYECKMX OCHOBAaX (YHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBIICHU, TIPOLEAYP TPaXKTAHCKOTO 00IIecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTHUYECKUM IMPUMEHEHHEM JIOCTHKEHUH
HayKH, OCO3HAHUEM BaKHOCTHU MOPAIbHO-ITHUECKUX MPUHIUIIOB B IEATEIbHOCTH YUEHOIO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOW Ha AaKTHUBHOE y4YaCTHE B PEUICHUM IMPAKTUYECKUX 3aJlad MaTeMaTH4eCKOu
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEeMaTH4ECKOro oOpa30BaHUs Ha MPOTSHKEHUU BCel
YKU3HU JJIs1 YCIIEHIHOM MPO(EeCCUOHANBHON E€ATEIbHOCTH U Pa3BUTUEM HEOOXOIUMBIX YMEHUH,
OCO3HaHHBIM BBIOOPOM U TIOCTPOCHHEM MHIMBHUIYaJbHOM TPAeKTOPUM OOpa30BaHUS U
YKU3HEHHBIX IUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLMOHAJIBHOMY U 3CTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHUYECKHX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKJICHHH, YMEHUIO BUIETh MaTeMaTHYeCKHe 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMSA:

OpUEHTAaIe B AESITEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4HBIX NpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YEJIOBEKa, MNPUPOAbI M OOILIecTBa, NOHUMaHHEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4elOBEYECKOM NeATeNbHOCTH, JTalloB €€ pPa3BUTUS U
3HAYMMOCTH JIJISl Pa3BUTUS LIMBUIIN3ALlUH, OBJIAJICHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTH4YECKON
KyJIbTYpOH Kak CpeICTBOM IIO3HAHWS MHUpPA, OBJAJACHMEM MPOCTEHIIMMHU HaBbIKAMU
HCCIIEIOBATEIBCKOM 1€ATENBHOCTH;

6) ¢usnueckoe BocnuTaHMe, (GopMHpPOBaHHMEe  KYJbTYpPbl  310POBbS M
IMOLUMOHAIBLHOIO 0JIArONOTyYHsi:

FOTOBHOCTBIO NPHUMEHATh MAaTeMaTHYeCKHe 3HaHUS B HMHTEpecax CBOEro 3J0pOBbs,
BEJICHUS 3[I0POBOTO 00pa3a >XKM3HU (370pOBOE NMUTaHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATHHA U
OTIIbIXa, peryyspHas (Qu3uyeckass aKTHUBHOCTh), C(OPMHUPOBAHHOCTHbIO HaBbIKa pedeKcuu,
IPU3HAHUEM CBOETO MPaBa Ha OMMOKY M TAKOT'O 5Ke MpaBa JIPYroro 4eiaoBeKa;

7) 3K0JI0rM4YecKoe BOCIIMTAHUE:

OpHEHTallMe Ha MPUMEHEHHE MaTeMaTW4YeCKHX 3HaHWU NI pelleHus 3afad B 001acTH
COXPAHHOCTH OKpYXalollel cpeibl, MIaHUPOBAaHUS IOCTYNKOB M OLIEHKH HMX BO3MOXKHBIX
MOCJEICTBUM Ui OKpY>KaroIlel Cpesibl, 0CO3HAHHEM TJI00AJILHOTO XapakTepa 3KOJIOTMYECKHX
po0JeM U MyTel ux pereHus;

8) aganTanusa K H3MEHAIMMCS YCI0BHAM COIMAILHON M IPUPOAHOI cpelbl:

TOTOBHOCTBIO K JIEHCTBUSM B YCJIOBHAX HEONPEICIEHHOCTH, MOBBIIIEHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH Y€pe3 IMPAKTHUECKYIO JESATEIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCS Y APYIHX
Jrofied, mpuoOpeTaTh B COBMECTHON JESTEIbHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMIIETEHIIUU U3
OIbITA JIPYTHX;



HEOOXOMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHH, B TOM uucie GOpMyIUPOBaTH UACH,

IIOHATHA, TUIIOTC3bI 00 oOBeKTax SABJICHUAX, B TOM YHCJIC PAaHCC HCU3BCCTHBIX, OCO3HABATH
,I[e(bI/IHI/ITI)I COOCTBEHHBIX 3HAHUM U KOMﬂeTeHTHOCTeﬁ, IIAaHUPOBATb CBOE Pa3BUTHC,

CIIOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYIO CHUTYallMl0, BOCIHPUHMMATH CTPECCOBYIO

CUTYallMI0 KakK BBI30B, TPEOYIOLIUH KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIC PEUICHUS U
neicTBus, POPMYIHPOBATh U OLIEHUBATH PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTebHBbIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBble JJoruuyeckue JeiicTBUA:

BBISIBIISITh M XapPaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKK MAaTEeMaTHYECKUX OOBEKTOB,
NOHATHH, OTHOIICHUHA MEXAY MOHSATHIMH, (OPMYJIMPOBATH ONPEACICHHUS MOHSATHIH,
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KIACCH(PUKALIMH, OCHOBAHHS JUIsl 0000LICHUS 1
CpaBHEHMSI, KpUTEPUH ITPOBOIUMOTO aHAIIN3a;

BOCIIPHHUMATh, (HOpMyIUpOBaTh U NpPeoOpa3OBHIBATH CYXKACHUS: YTBEPIUTEIbHBIC H
OTpULATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOLIHE, YCIOBHBIC;

BBISIBJISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MIPOTUBOPEUUs B (aKTax,
JAHHBIX, HAONIONEHUSIX M YTBEPXKACHUSAX, NpEsaraTb KPUTEPUH IS BBIABICHHS
3aKOHOMEPHOCTEH U MPOTHBOPEUHH;

Jie7IaTh BBIBOJIBI C HCIOJB30BAaHMEM 3aKOHOB JIOTHKH, JIEIYKTUBHBIX U WHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTHH;

pa3dupaTh T0Ka3aTeNbCTBA MATEMATHYECKIX YTBEPXKICHUN (IIPSMbIE H OT TIPOTUBHOTO),
IPOBOJUTH CaMOCTOSATEIbHO HECIOXKHBIE JI0KA3aTeNbCTBA MaTeMaTHYeCKHX (DaKTOB,
BBICTPAaWBaTh apryMEHTALWIO, TIPUBOIUTH MPUMEPHl U KOHTPIPHUMEPHI, 00OOCHOBHIBATH
COOCTBEHHBIE PACCYKACHHUS;

BBIOMpATh CIOCOO pemeHus yueOHOH 3anaud (CpaBHMBATh HECKOJBKO BapHaHTOB
pereHusi, BEIOMpaTs HanOosIee MOIXOMANINA C YIETOM CaMOCTOSTENEHO BBIIEIEHHBIX
KPUTEPHEB).

ba3oBble ucciaenoBarelbCcKHe AeHCTBUS:

WCIIOJIb30BaTh  BOMPOCHI  KAaK  HCCIEAOBATENbCKUNA  MHCTPYMEHT  IMO3HAHUS,
dbopMyIHpoOBaTh BOMPOCHI, PUKCUPYIOILINE MPOTHUBOPEUHE, TPOOIEMy, CaMOCTOATEIHHO
YCTaHABIMBAaTh HCKOMOE M JaHHOE, (OpMUPOBATh TUIOTE3Y, apryMEHTHPOBATh CBOIO
MO3ULINI0, MHEHUE;

MPOBOJIUTH MO CAMOCTOSITEIBHO COCTaBJICHHOMY IUIaHY HECTIOKHBIA 3KCIIEPUMEHT,
HEOOJBIIOE UCCIIEIOBAHHE [0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTU4ecKOoro
00BbeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOO0M;

CaMOCTOSITEIbHO  (opMynHpoBaTh  O0OOIIEHWsT W  BBIBOABI 1O  pe3yJbTaTraM
MPOBEAEHHOTO HAOIIOEHUS, UCCIEIOBAHUS, OICHUBATh JOCTOBEPHOCTH IMOTYYCHHBIX
PE3yIBTaTOB, BBIBOJIOB U 000OIIICHHMIA;

IMPOTrHO3UPOBATE BO3MOKHOC PA3BUTHEC IMPONECCA, 4 TAKKC BBIABUTATb MPCAIIOJIOXKCHUA
0 €ro pa3BUTUHU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh U M30BITOYHOCTH MH(POPMAINH, TAHHBIX, HEOOXOIUMBIX IS
pELIeHUS 3aa4H;

BBIOMpaTh, aHAJIM3UPOBATH, CHCTEMATH3UPOBATh W HWHTEPIPETHPOBATh HH(DOPMAIIHIO
pa3IMYHbIX BUJOB U (DOPM IMpE/ICTaBICHHUS,

BbIOMpaTh (opMy MpeAcTaBieHuss HHGOPMALMU U WUTIOCTPUPOBATh pelIaeMble 3aJaun
CXEeMaMH, AuarpaMMaMu, HHOW rpaduKoi U MX KOMOMHAIIMSIMH,



OLICHUBATh HAAEKHOCTh MH(OPMAIMK MO KPUTEPHUSAM, MPEUIOKEHHBIM YUUTEIEM WIH
c(OpMyYITHPOBAHHBIM CAMOCTOSTENHHO.

KoMMyHMKaTHUBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPUHUMATL U (OPMYJIMPOBATH CYXKICHHS B COOTBETCTBHH C YCJIOBHUSMHU M IEISIMH
oOmIeHMs, SICHO, TOYHO, TPAMOTHO BBIPQXKATh CBOIO TOYKY 3pCHHUS B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS 10 XOJy PEIICHHS 3aJadd, KOMMCHTHPOBATh
MOJTyYEHHBIN PE3yJIbTaT;

B X0JIe OOCYKIEHUS 3aJaBaTh BOMPOCH! MO CYIIECTBY 00CYKIaeMOU TEMBbI, MPOOIEMBI,
pelaeMoi 3a/1auM, BhICKa3bIBaTh MJICH, HAIICIICHHBIC HA ITOUCK PEIICHHS, COMIOCTABIIATh
CBOM CYXXIICHUS C CYXIEHUSMHU JPYTUX YYaCTHUKOB JIUaiora, 0OHapyKUBATh pa3Indue
U CXOJICTBO IIO3UIIMH, B KOPPEKTHOH (opme (opMynHpoBaTh pa3HOIIACHS, CBOH
BO3PaKCHUS;

MPEJICTABISITh PE3yIbTaThl PEIICHUS 33Ja4M, SKCIICPUMEHTA, UCCIICIOBAHUS, MPOCKTA,
CaMOCTOSITENILHO BBIOMpaTh (OpMaT BBICTYIUICHHS C Y4€TOM 3ajJad MPE3CHTAIlMH H
0COOEHHOCTEHN ayAUTOPHH;

MOHUMATh M MCIIOJIH30BaTh MPEUMYIIIECTBA KOMAHTHOW ¥ WHIUBHUIyILHON PabOTHI IIpH
pelIeHHH yu4eOHBIX MaTEMaTHYECKUX 3a71ay;

IMPUHUMATD I11€JIb COBMECTHOM JESITEeIbHOCTH, IJIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM
paboThI, pacrpeneisaTh BHIBI paboT, JOrOBapUBATLCS, 0OCYXIAaTh TPOIECC U PE3yJIbTaT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBAaTh B IPYMIIOBBIX (hopMax padoThl (00CyKICHUSI, 0OMEH MHEHUSMH, MO3TOBBIC
HITYPMBI U IPYTHE), BHIOIHITH CBOIO YacTh PabOThI M KOOPIUHUPOBATH CBOM JICHCTBHS
C JIPYTUMU WICHAMHU KOMAaHJIbI, OICHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIUN TPOIYKT
M0 KpUTEpHsIM, CHOPMYITHPOBAHHBIM yUACTHUKAMHU B3aUMOACHCTBHS.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁnble JedcTBUA

Camoopranusauus:

CaMOCTOSITENIbHO COCTABJIATh IIJIaH, AJITOPUTM pEIIeHUs 3aJaud (WIM €ro YacTh),
BbIOMpaTh CHoco0 peleHuss ¢ Y4ETOM HMEIOLUXCS PECypcoB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHpPOBaTh U KOPPEKTHPOBATH BAPUAHTHI PELICHUN € y4ETOM
HOBOW MH(pOpMaIuu.

CﬂMOKOHTpOJ’IB, SMOLMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIA Mpollecca M pe3yibTara pelieHus
MaTeMaTHYeCKOM 3a7auM;

NpEeBUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpPU PEIIEHUHU 3aJauyd, BHOCHUTD
KOPPEKTHBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENIBCTB, HAHJAEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHUBAaTh COOTBETCTBHE Pe3yJibTaTa JESTENbHOCTH MOCTABICHHOW L€ U YCIOBHSIM,
OOBSICHATH MPUYUHBI JOCTHXKEHHS MIIM HEJTOCTHKEHHUS 11EJIHM, HAaXOAUTh OIIMOKY, JaBaTh
OLICHKY MTPHUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIBTATbBI

K xonmy oOydenuss B 7 KkJjacce OOYyYAIOUIMICS IOJNyYUT CIEAYIOIIME NpPEIMETHBIC

pe3yNbTaThl:

Pacno3naBate W3ydeHHBIE TE€OMETPHYECKHE (UTYpPBI, ONpEleNsiTh HUX B3aUMHOE

pacnosoxeHue, M300pakaTb TreoMeTpuueckue (UTYphl, BBIIOJHATH YEPTEKU IO YCIOBHUIO



3aga4d. M3MepsaTh JMHEHHBIE M YIJIOBBIC BENWYMHBL. Pemars 3ajauM Ha BBIYMCIICHUE IJIMH
OTPE3KOB U BEJIMYHH YTJIOB.

Jenatb rpyOylo OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH NPEIMETOB B PEAIbHON KHU3HH,
pa3MepoB IIPUPOAHBIX 00BEKTOB. Paznnuare pasmMepbl 3TUX 0OBEKTOB 110 MOPSIKY BEIUUNHBI.

CtpouTh 4epTeKH K F€OMETPUYECKUM 3a/1adaM.

[Tonb30BaThbcs NpU3HAKAMU pPABEHCTBA TPEYTOJbHUKOB, MCIIONb30BaTh IPU3HAKU U
CBOMWCTBa paBHOOEIPEHHBIX TPEYTOJIbHUKOB IIPU PELICHNH 33/1a4.

[TpoBOAUTH JTOTUYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tonp30BaTbed NpHU3HAKAMHM PABEHCTBA IPSIMOYTOJIbHBIX TPEYrOJIbHUKOB, CBOMCTBOM
MEAMAHbl, NPOBEAEHHOM K TUIOTEHY3€ MPSMOYIOJBHOTO TpPEYTrolbHUKA, B PELIECHUU
TFEOMETPUYECKHX 3a7ad.

OmnpenensaTs NapaJIeNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOphIE 00pa3yeT ¢ HUMH
cexymasd. OnpenensaTs NapauleIbHOCTh MPSMBIX C IIOMOIIBI PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM ITPSAIMOM 10 TOYEK JAPYTOH IPSIMOM.

Pemiats 3a1aun Ha kieT4yaTol Oymare.

[IpoBOAMTH BBIYMCIEHUS M HAXOAWUTh YHCIOBblE W OYKBEHHbIE 3HAYEHHS YIJIOB B
FEOMETPUYECKUX  3aJa4ax C  MUCIOJIb30BaHUEM CYMMbl YIVIOB  TPEYTOJbHUKOB U
MHOTOYI'OJIbHUKOB, CBOWMCTB YIJIOB, OOpa30BAaHHBIX IPH IMEPECEUYEHUU JBYX MapaulebHbIX
IpsIMBIX ceKyllel. PemaTe npakTnyeckue 3aaun Ha HAXOKICHHUE YIJIOB.

Brnasers mOHSATHEM reOMETPHUYECKOTO MECTa TOUEK. YMETh ONpPeNesITh OMCCEKTPHUCY yriia
Y CEpEAVHHBIN NEPIEHIUKYIIAP K OTPE3KY KaK T€OMETPUYECKHUE MECTAa TOYEK.

@opMyIUpOBaTh ONPEEIICHUS OKPYXKHOCTU U Kpyra, XOpAbl U JHaMeTpa OKPY>KHOCTH,
II0JIB30BATHCS UX CBOMCTBAMHU. Y METh IPUMEHSTH 9TH CBOKWCTBA IIPU PEILICHUU 3a/ad.

Bragerh moHATHEM ONUCAHHOW OKOJIO TPEYroJIbHUKA OKPYXKHOCTH, YMETh HaXOIUTh €€
ueHtp. [lonp3oBarbes GakTamMu 0 TOM, 4TO OMCCEKTPHUCHI YIJIOB TPEYTOJIbHUKA NepeceKkaroTcs B
OJIHOM TOYKE, U O TOM, YTO CEpEeIMHHBbIE MEPHEHIUKYISPbl K CTOPOHAM TpPEyTOJIbHHUKA
IEPECEKAOTCS B OJTHOM TOYKE.

Brnamerp noHATMEM KacaTeNbHOM K  OKPYXHOCTH, IIOJIb30BAaTbCs TEOPEMOM O
NEPIEHIUKYJISIPHOCTH KacaTEIbHOM U paauyca, IPOBEAEHHOTO K TOUKE KaCaHUs.

[lonb3oBaTbcst MpOCTEHIIMMU — T€OMETPUYECKUMH HEPaBEHCTBAMH, IOHMMATh HX
IIPAKTUYECKUNA CMBICIT.

[TpoBOAUTH OCHOBHBIE T€OMETPUUECKHE TOCTPOSHHS C TOMOLIBIO HUPKYJIS U IMHEHKU.

K koniy oOyuenus B 8 kJacce oOyuaromuiics MOMYYHUT CJEIyIOIIUE MpeIMETHbIE
pE3yJIbTaThI:

PacriozHaBaTh OCHOBHBIE BUBI YETBHIPEXYTOJIBHUKOB, MX AJIEMEHTHI, I0JIb30BaThCS HMX
CBOICTBaMHM NPH pELIEHUH FT€OMETPUUECKUX 3aj1au.

[IpumeHsTH CBOMCTBA TOUKM IEpEeceYeHHUs MeIuaH TpeyrojbHHKa (IIEHTpa Macc) B
pELICHUH 3ajau.

Bnagets nonsTHEM cpenHEN JMHUM TPEYTOJbHUKA M TpalelUH, NPUMEHITh UX CBOWCTBA
IIpU pPEIICHHH reomerpudeckux 3anad. [lomp3oBathes Teopemoinn Pameca W TeopemMod O
IIPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJIS PELIEHUS MPAKTUUECKUX 3a/1a4.

[TpuMeHsTh MpU3HAKU MO100US TPEYTOJIbHIUKOB B PEIIEHUH F€OMETPUUECKUX 3aay.

[Tons3oBatbess Teopemoit [Iudaropa ans pemieHUs T€OMETPUUECKUX M MPAKTUYECKUX
3agad. CTpPOUTh MAaTEMaTUYECKYI0 MOJENb B NMPAKTHUECKUX 33Jadax, CAMOCTOSATENbHO JIeNaTh
4epTEX U HAXOAUTh COOTBETCTBYIOIINE JUIUHBI.

Bnagers NmoOHATHSAMHU CHHYCa, KOCHMHYCa W TaHI€HCa OCTPOro yrjla HpsIMOYTOJIBHOIO
TpeyrojabHuKa. I101630BaThCS 3STUMHU MOHITUSMH JUIs PELICHUS TPAKTUYECKUX 3ajad.

Bbruucnare  (pasnuuHbIMM - croco0amMH)  IUIOIIAAb — TPEYrOJIbHUKA M IJIOLIATU
MHOTOYTONBHBIX  (uryp (monb3ysch, TA€ HEOOXOIUMO, KaIbKylIaTopom). I[IpuMeHSTh
IIOJIy4YE€HHBIE YMCHMS B IPAKTUYECCKUX 3a1a4ax.



Bnagers TNOHATHMSAMH BIMCAHHOTO W LIEHTPAJIBHOTO YTJa, HUCIOJIb30BaThb TEOPEMBI O
BIIMCAHHBIX yIJax, YIJIax MEXIy XOpJaMu (CEKyIIMMHU) U YIJIe MEXAY KacaTelbHOH U XOpAoH
IIPY PELICHUU T€OMETPUYECKUX 3a/1ay.

Biagetp moHsATHEM ONKMCAHHOIO YETBIPEXYTOJbHHUKA, IMPUMEHSATh CBOICTBA ONMCAHHOIO
YETBIPEXYTOJIBHUKA IIPU PELICHUM 3a/1a4.

[TpyuMeHsTh NOJyYEeHHBbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMAaTHYECKHE MOJEIH IJIs
3ajjay peajJbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUMCIICHUS C IPUMEHEHHEM 000U
U TPUTOHOMETPUH (TI0JIB3YSICh, TJI€ HEOOXOAUMO, KAIbKYJIATOPOM).

K koHiy oOyuenus B 9 kjacce oOydaroumuiics MOJYYUT CIEIYIOIIUE NpPEIMETHbIE
pE3yJIbTaThI:

3HaTh TPUTOHOMETPHUYECKUE (YHKIMM OCTPBIX YIVIOB, HAXOAWUTh C HUX IOMOIIbIO
pa3jMyYHbIE  DJIEMEHTHl  NPSMOYTOJBHOTO  TPEYTrOJbHHKA  («pELIEHHE MPSMOYIOJIbHBIX
TPEYToJIbHUKOB»). HaxoauTh (C MOMOLIbIO KaNbKYJISATOpA) AJIMHBI M YIJIbl U1 HETaOIMYHBIX
3HA4YCHUN.

[Tonp3oBaTbes popMysIaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOXKIEHHSI COOTHOILIEHUN MEX/ly TPUTOHOMETPUYECKUMH BETMUMHAMU.

Hcnonp30BaTh TEOPEMbl CUHYCOB U KOCUHYCOB JUISl HaXOXJIECHUS Pa3IUYHBIX JIEMEHTOB
TPEYrojbHUKA («pELIEHUE TPEYroJbHUKOB»), MPUMEHSITh HUX IMPU PELICHUH T€OMETPHUYECKHUX
3a1ad.

Brnazners noHsTHAMEU ITpeoOpa3oBaHUs MOAOOHS, COOTBETCTBEHHBIX JIEMEHTOB ITOA0OHBIX
¢uryp. Ilonp30BaTbes cBOMCTBaMU 1101001sI TPOU3BOJIBHBIX (DUTYDP, YMETh BBIYMCIATH JAJIUHBI U
HaXOAUTh YIJIbl Y 1OJ0OHBIX (uryp. IIpuMeHsaTs cBoiicTBa moa00us B MPAKTUYECKUX 3a]adax.
YMeTb NpUBOAUTE MPUMEPHI HOJOOHBIX (DUTYDP B OKpPY’KaIOLIEM MUpE.

[Tonb30BaTbcs TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOpJ, O IMPOU3BEIECHUU OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThcs BEKTOpaMM, IOHMMATh HUX T€OMETPUYECKUH U (PU3NYECKHIl CMBICI,
OPUMEHATh MX B PELICHUH TI'eOMETPUYEcCKUX M (U3ndeckux 3afad. [IpuMeHSATH cKanspHoe
IIPOM3BE/IEHNE BEKTOPOB JJIsl HAX0XK/I€HUs JJIMH U YIJIOB.

[Tonp30BaTbcs METOOOM KOOPAMHAT HAa IIOCKOCTH, IPUMEHSTh €ro B PEIICHUU
F€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Brnagers MOHATHSMM NMPaBUIBHOIO MHOTOYIOJBHHMKA, UIMHBI OKPY>KHOCTH, JUIMHBI JIyTH
OKPYXHOCTU M paJMaHHOM Mepbl yIjla, YMETh BBIYMCIATH IUIOIIAAh Kpyra M €ro 4vacrem.
[TpyMeHATH MOJIy4EeHHbIE YMEHUS B IPAKTUUECKUX 3a/1adax.

Haxoauts ocu (WM LEHTPBI) CUMMETpUM (UTYp, TIPUMEHSTHh ABU)KEHUS IUIOCKOCTH B
IPOCTEHIINX CITydasx.

[TpyMeHsTh MONyYyeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTeMaTH4YEeCKHEe MOJEIH IJis
3aJa4 peaqbHON KU3HU U TMPOBOJUTH COOTBETCTBYIOIINE BHIYHUCIICHHUS C TPUMEHEHHEM 11010015
U TPUTOHOMETpUYECKUX (PYHKUUHN (TOIB3YSICh, /1€ HEOOXOUMO, KAJBbKYJISTOPOM).



TEMATHYECKOE INTAHUPOBAHUE
7 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuyecTBO 4acoB

JaekTpoHHbIe (HU(POBHIE)

N w/m NMpPoOrpaMmblI Bcero ;(;;OTTI::M’HH?' ;[;)62::;1]‘)1:'—1601(1/16 o0pa3oBaTe/ibHbIE pecypchl
[Ipocreiimume reoMmeTpudecKre GUrypsl
1 U UX cBOMcTBa. M3Mepenue 14 https://m.edsoo.ru/X7R1IN7Z5U
TF€OMETPHUYCCKUX BEITHYUH
2 TpeyroabHUKH 22 1 https://m.edsoo0.ru/M7X3J1090
3 HapasnenbHeie MpsMbIe, CyMMa yTiioB 14 1 https://m.edsoo.ru/B6L1F3M6X
TPEYroJbHUKA
4 OKpyHOCTE 1 KpyT. T eoMeTpUHICCKHE 14 1 https://m.edsoo.ru/BSP5X5USX
MOCTPOCHHSI
5 [ToBTOpeHUe, 0600IICHNE 3HAHUHT 4 1 https://m.edsoo.ru/L.8I4DSKOW
OBIIEE KOJIMYECTBO YACOB I10 63 4 0

I[TPOTPAMME




8 KJIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTpPOHHbIe (LM (pOBbIE)

Ne n/n NPOrpaMMblI Bcero :f;;::::ﬂbﬂme E;)g:)l;ﬁmecxne o0pa3oBaTe/IbHbIE PeCypChl
1 YeThIpEXyroIbHUKI 12 1 https://m.edsoo.ru/VI1P3M2J0I
Teopema Paneca u Teopema o
2 MPOTIOPITMOHAIBHBIX OTPE3KaX, 15 1 https://m.edsoo.ru/HOJENSNSZ
110/100HbBIE TPEYTOJIbHUKH
ITnomans. Haxoxnenue miomanen
3 TPEYTOJbHUKOB U MHOTOYTOJIbHBIX 14 1 https://m.edsoo.ru/U3V4T3P5V
¢uryp. Ilnomanu nogo06HBIX GUTYp
4 Teopema ITudaropa u naana 10 1 https://m.edsoo.ru/H3K4L 7TUSA
TPUTOHOMETPHHU
VY1l B OKpyKHOCTU. Brincannsie n
5 OTHCAHIBIC ACTRIPCXYTOTLHHKH. 13 1 https://m.edsoo.ru/Y5D7S0S20
Kacarenbnsle k okpyxHOcTH. Kacanue
OKPYKHOCTEH
6 [ToBTOpenue, 00001IEHNE 3HAHUN 4 1 https://m.edsoo.ru/FOI2UOATN
OBLIEE KOJIMYECTBO YACOB I10 63 6 0

[NPOTPAMME




9 KJIACC

HaunmenoBaHmue pa3xesioB U TEM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LM (pPOoBbIE)

Ne n/n NMPOrpaMMblI Bcero E;);OTTI:;HBHHe E;%a::;zmeCKMe o0pa3oBaTebHbIE PeCypChI
1 TpHroHoMeTpIi. Teopesi kociHycos 16 1 https://m.eds00.ru/NSC1FOY8Q
U CHHYCOB. PelieHne TpeyrojisHIUKOB
[IpeoOpazoBanme moa00wms.
2 MeTtpuueckre COOTHOIICHUS B 10 1 https://m.edsoo.ru/Y1CI1H2L7A
OKPY>KHOCTH
3 Bexkropsl 12 1 https://m.eds00.ru/G9G1S414Q
4 JlexkapToBbI KOOPIMHATHI HA TUIOCKOCTH 9 1 https://m.edsoo0.ru/D7D4T0S9Z
[IpaBuiIbHBIE MHOTOYTOIBHUKH. [[nHa
5 OKPYXHOCTH M ILTOIIAb KpyTa. 8 https://m.edso0.ru/Q3Y8WOH3L
Breruncnenue momaaei
6 JIBUKESHHMSI TNTIOCKOCTH 6 https://m.edsoo.ru/G6D6ESE9]
7 HosTopene, O606meHI:Ie’ 7 2 https://m.edsoo.ru/A7C2G3N3P
CUCTEeMAaTH3aIHsl 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

[NPOTPAMME







IHOYPOYHOE IINTAHUPOBAHMUE

7 KJIACC
K
Ne Tema VDOKa OnuquTBOIZ acob n Hdara JIeKTPOHHBbIE U(PPOBHIE
n/n yp Bceero OHTPOJIBLHBIE PaKTHIECKHE U3yuyeHHs1 o0pa3oBaTejbHbIE Pecypchl
padoThI padoThI
1 Ipocreiiume reomeTprcckue 1 https://m.edsoo.ru/E6S5C6P5P
00BEKTEI
2 MHOTOyToJIbHHK, JJOMaHast 1 https://m.edsoo.ru/M4VI9J3F6C
3 CMEXKHBIC 1 BEPTHKAILHEIC 1 https://m.edsoo.ru/X6F8T0S3D
yIJIBI
4 CMERHBIE M BEPTHKATLHbIE 1 https://m.edsoo.ru/Y3E9K8B4W
yIJIBI
5 CMCXKHBIC 1 BEPTHKATILHEIC 1 https://m.edsoo.ru/HSM5V409M
YIJIBI
6 CMCIKHBIC H BEPTHRAIbHbIC 1 https://m.eds00.ru/Q2G6M603E
yTJIBI
7 CMEKHBIC 1 BEPTHKAILHEIE 1 https://m.edsoo.ru/U6K5T4Y 61
YIJIBI
8 CMEXHBIC 1 BEPTHKATLHBIE 1 https://m.eds00.ru/S400X4WEW
yTJIBI
N3mepeHne TMHERHBIX U
9 YITOBBIX BEJTUHHH, 1 https://m.edsoo.ru/D8V2M4A0B
BBIUHCIIEHUE OTPE3KOB U
yIJIOB
W3mepeHune TUHEHHBIX U
10 YIJIOBBIX BEIHMHHII, 1 https://m.edsoo.ru/P8S47Z1A9H
BBIUUCIICHUE OTPE3KOB U
YIJIOB
N3Mepenne IMHERHBIX 1
11 YIJIOBBIX BEJTUYMH, 1 https://m.edsoo.ru/Z2FO0O3N2F

BBIYHUCIICHUC OTPE3KOB U




12

YIJIOB

N3Mepenne IMHEHHBIX 1
YIJIOBBIX BEJIMYMH,
BBIUHCIICHHE OTPE3KOB U
YIJIOB

https://m.edsoo.ru/Z0DORSWEH

13

[lepumerp u maomangs Guryp,
COCTaBJICHHBIX U3
PSIMOYTOJIbHUKOB

https://m.edsoo0.ru/N1Q1W6S8U

14

[lepumerp u miomags Guryp,
COCTaBJICHHBIX U3
PSIMOYTOJIbHUKOB

https://m.eds0o0.ru/M8Q6POK7F

15

16

17

[TonsTHE 0 paBHBIX
TPEYrOJbHUKAX U IEPBUYHBIE
MIPEACTABJICHUS O PABHBIX
¢durypax

Tpu npusHaka paBeHCTBa
TPEYTrOJIbHUKOB

Tpu npusHaka paBeHCTBa
TPEYroJbHUKOB

https://m.edsoo.ru/R2Z37Z7C4A

https://m.edsoo.ru/O0F3Z2U1X

https://m.edsoo.ru/W6I1F1H4Q

18

19

Tpu npu3Haka paBeHCTBa
TPEYTrOJIbHUKOB
Tpu npu3Haka paBeHCTBa
TPEYTOJIbHUKOB

https://m.eds0o0.ru/ W9L8Y6Q3P

https://m.edsoo.ru/M3D6D7P1Z

20

21

22

23

Tpu npu3Haka paBeHCTBa
TPEYTrOJIbHUKOB

Tpu npu3Haka paBeHCTBa
TPEYTrOJIbHUKOB
IIpu3Haku paBeHCTBa
MIPSAMOYTOJIBHBIX
TPEYTrOJIbHUKOB
IIpu3Haku paBeHCTBa
MIPSIMOYTOJIBHBIX

https://m.eds00.ru/R8FIV40Q51

https://m.edsoo0.ru/M2Y00Q4A0S

https://m.edsoo.ru/JSYSEOM&B

https://m.edsoo.ru/EODSRONSD




TPEYrOJIbHUKOB

CBOIiCTBO MeIHaHbI
MPSIMOYTOJILHOTO

24 - 1 https://m.edsoo.ru/D3L6Y3011
TPEyTroJIbHUKA, TPOBEIEHHOM
K TUIIOTCHY3€
CBoliCTBO MeMaHbI
25 PAMOYTOIBHOTO . 1 https://m.edsoo.ru/M4U9REXIM
TPEyTroJbHUKA, IPOBEIEHHOM
K TUIIOTEHY3€
PaBHOOepeHHBIC U
26 PaBHOCTOPOHHHE 1 https://m.edsoo.ru/L414W6L5V
TPEYrOJIbHUKU
[Tpu3naku u cBoiicTBa
27 paBHOOEIPEHHOTO 1 https://m.edsoo0.ru/O7Q7R3S9V
TPEyroJbHUKA
[Ipu3Haku u cBOMCTBA
28 paBHOOEIPEHHOTO 1 https://m.edsoo.ru/S4J3N9L6B
TpeyroJjbHUKA
[Ipu3Haku u cBOMCTBA
29 pPaBHOOEIPEHHOTO 1 https://m.edsoo.ru/A6D8S4H4U
TpEyroJjbHUKA
30 HepaBenctBa B reomerpuu 1 https://m.edsoo.ru/YOD9X4A 1N
31 HepasenctBa B reometrpuu 1 https://m.edsoo.ru/V3P6Z25G4J)
32 HepasenctBa B reometrpuu 1 https://m.edsoo.ru/DOSST8QOF
33 HepaBeHcTBa B reomeTpuu 1 https://m.edsoo.ru/O3G7R2Q1D
34 Hpsmoyrobibiit 1 https://m.edsoo.ru/S1F2F8S7X
TPEYTOJIBHUK € yrioMm B 30°
35 HpsmoyronbHELi . i hitps://m.edso0.ru/S5V3N8Y6]
TPEYroJbHUK ¢ yriioM B 30
36 Konrposbuas pabora no eme 1 https://m.edsoo.ru/U2A3CIHSY
TpeyrosbHUKN
37 [TapannenbHble npsiMbIE, UX 1 https://m.edsoo.ru/L.2K9T2Z1Y




38

39

CBOMCTBA
[TsTeiit noctynar EBkinia

Hakpect nexanue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIbI,
o0pa3oBaHHbBIE IPH
HepeceyeHU ! NapauieIbHbIX
IPSIMBIX CEKYILEH

https://m.edso00.ru/S7S4F2F57

https://m.edsoo.ru/M6ISE7N4T

40

41

42

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIC NIPH
[IEPECCUECHUH NapaAIIICIIBHBIX
IIPSIMBIX CEKYILEN

Hakpecr nexarue,
COOTBETCTBCHHBIC U
OJTHOCTOPOHHUE YTJIBI,
o0pa3oBaHHBIC MTPU
MEePECCUCHUH MapalIeIbHBIX
MPSMBIX CEKYILEN

Hakpecr nexarue,
COOTBETCTBCHHBIC U
OJIHOCTOPOHHHUE YTJIbI,
o0Opa3oBaHHbIE IPU
MepeceyeHn  MmapaieabHbIX
MPSIMBIX CEKYIIEn

https://m.edsoo.ru/C3S7TASM2G

https://m.edso00.ru/J2R8EW1G7N

https://m.edso00.ru/GENES50Q6L

43

44

Hakpecr nexammue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIHI,
00pa3oBaHHbIE IPH
TIepeceueHu N MmapauIeTbHbBIX
IIPSAMBIX CEKYILLIEN

HpI/I3HaK IapaaljICIbHOCTHU

https://m.edsoo.ru/BSR5S9A6E

https://m.edsoo0.ru/16J90273S




MPSIMBIX Y€pe3 paBEHCTBO
paccTOsIHUN OT TOYEK OAHOMN
NPSAMOM 10 BTOPOH MPAMON
[Ipu3nak napamienbHOCTU
MPSIMBIX Y€pe3 PaBEHCTBO

45 . . 1 https://m.edsoo.ru/R2S4N1P8I
paccTOSIHUN OT TOYEK OHOM
IIPSIMOM 10 BTOPOU IIPSIMOM

46 CymMa yTIIOB TpeyroJIbHHKA 1 https://m.edso0.ru/Z5V7Q2D5H

47 CymMa yTIIOB TpEyroJIbHHKA 1 https://m.edsoo0.ru/D7P7P6C3Q

48 BHeniHue yritel TpeyroJibHUKA 1 https://m.edsoo.ru/Y4C4J5Y6K

49 Brenaue yribl TpeyrojibHHUKA 1 https://m.edsoo.ru/F306MOK6U
KonTtponbHas pabora o Teme

50 "[MapayienbHbIC IPSMBIE, 1 https://m.edsoo.ru/C6D2HSJS1
CyMMa yIJIOB TpEeyrojibHuKa"

51 OxpyxHoCTS, XOPHH 1 1 https://m.edsoo.ru/O5SEOK1X1R
JMaMETp, MX CBOMCTBA

52 KacarenbHas K OKpY>KHOCTH 1 https://m.edsoo.ru/ESL4VED2K

53 }(?FI;FJ)I YHHOCTD, BIHCARHA B 1 https://m.edsoo.ru/YSUIC1Q0B

54 (y)r‘gJ’Iy’KHOCT‘” BIIHCAHHAS B I https://m.eds00.r/DONIO2AGN

55 Homsirue o IMT, mpmvereriie 1 https://m.edsoo.r/W4S2Z0I8Y
B 3a/1a4ax

56 Howsrue o TMT, npumenerine 1 hitps://m.eds00.r/G2L 1 18X4F
B 33j1auax
bBuccekTpuca u cepeIMHHBIIM

57 MEePIEHIUKYIISP Kak 1 https://m.edsoo.ru/D3S7X8U2V
TrE€OMETPHUCCKUE MECTa TOUCK

58 OKpY>KHOCTS, OmHCanHas 1 https://m.edsoo.rw/H4H9ZOK7E
OKOJIO TPEYTOJIbHUKA

59 OKpYXKHOCTS, OnCanHas 1 https://m.edsoo.ru/T2I9N211H

OKOJIO TPEYTroJIbHUKA




60

OKpy’KHOCTb, BIIUCAHHAS B
TPEYTOJIbHUK

https://m.edsoo.ru/P2B2U4U5V

61

62

OKpyXHOCTb, BOMCaHHAas B
TPEYTOJbHUK

[Ipocreiimue 3amaun Ha
MIOCTPOCHUE

https://m.edsoo.ru/O7Z7A2Y9A

https://m.edsoo.ru/A8Q4J4HS5E

63

64

[Ipocreiimne 3axaun Ha
IIOCTPOCHHE

KontponbHas pabora no teme
"OKpy>KHOCTb U KpPYT.
I'eomerpuueckue
nocTpoeHus"

https://m.edso0.ru/ISU9J9Y 80O

https://m.edsoo.ru/E2D2L.5H5H

65

66

[ToBTOpEeHME M 000OIIEHNE
3HAaHUH OCHOBHBIX ITOHSITHU U
METOJIOB Kypca 7 Kiacca

Hroroasi KOHTpOJIbHAS
paborta

https://m.edsoo.ru/H3E4T6Z3G

https://m.edsoo0.ru/S2B2J8B20Q

67

[ToBTOpEeHME U 060061IEHNE
3HAHWI OCHOBHBIX ITOHATUU U
METOJIOB Kypca 7 Kjacca

https://m.edso0o.ru/V4V6POB6N

68

[ToBTOpEeHME U 06001IEHNE
3HAHWI OCHOBHBIX ITOHATUU U
METOJIOB Kypca 7 Kjacca

https://m.edso00.ru/T4Y8G8K1G

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

68




8 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThbI

Jlara
U3y4YeHHS

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/IbHbIE PeCypChl

[Tapamienorpamm, ero
IIPU3HAKH U CBOMCTBA

[Tapannenorpamm, ero
IIPU3HAKU U CBOMCTBA

https://m.edsoo.ru/E1X0I306P

https://m.edsoo.ru/L5G1B1K3V

[Tapamrenorpamm, ero
IIPU3HAKH U CBOMCTBA

YacTHble cinydan
napasiesIorpaMMoB
(IpsAIMOYTOJILHUK, POMO,
KBaJpaT), UX IPU3HAKU U
CBOMCTBA

https://m.edsoo.ru/VOE2V6E2U

https://m.edsoo.ru/ X7B6VOR&P

YacTHble cydan
IapajuiesIorpaMMOB
(IpsAMOYTOJILHUK, POMO,
KBaJIpaT), X MPU3HAKH U
CBOMCTBA

https://m.edsoo.ru/C8FOM6UOH

YacTHble cydan
apajuiesIorpaMMOB
(IpsAMOYTOJILHUK, POMO,
KBaJlpaT), X MPU3HAKH U
CBOMCTBa

https://m.edsoo.ru/L1IE709B2N

Tpaneuus

https://m.edso00.ru/T4G1G0G6J

10

PaBHOOOKas U IpsIMOYTOJIbHAS
Tpamneuuu

PaBHOOOKas U IpsIMOYTOJIbHAS
Tpamneuuu

Meron yaBOeHUsI MEIUAHbI

https://m.edsoo.ru/VIOF8G7Q0Q

https://m.edsoo.ru/P8V4I3N7M

https://m.edsoo.ru/M6VIH1K9A




11 LleHTpanbHast CHMMETPHS 1 https://m.edsoo.ru/U1Q6X6GOI
12 Konrpombnas pabora no Teme 1 https://m.eds00.ru/L7K2Z5X4K
YeThIpEXYTroIbHUKA

13 Teopema daiteca i TeopeMa o 1 https://m.eds0o.ru/U6W8Y2R 1D
MPONOPIIMOHAIBHBIX OTPE3Kax

14 CpenHsis TUHUS TPEYTOJIbHUKA 1 https://m.edsoo.ru/X3SO0H9Z77Z

15 CpenHsis TUHUS TPEYTOJIbHUKA 1 https://m.edsoo.ru/G7THIO6X2W

16 Tpaneuus, e€ cpeaHsist TMHUS 1 https://m.edsoo.ru/V8S708D0O

17 Tpaneuws, e€ cpeaHsist TMHUS 1 https://m.edsoo.ru/S3NSFED6T

18 [TponopuroHaIbHBIE OTPE3KH 1 https://m.edsoo.ru/COU309Y 0K

19 [TponopuroHaIbHBIE OTPE3KH 1 https://m.edsoo.ru/HOI0J6K 87

20 LleHTp Macc B TPEYTOIbHUKE 1 https://m.edsoo.ru/L2T9COH10

21 [TooOHBIE TPEYTOIHHUKH 1 https://m.edsoo0.ru/W7Q5W8X0G

22 Tpu npusiaia nozoous 1 https://m.edsoo.ru/U1D2F9U70
TPEyroJbHUKOB

03 IPHIpU3HAKA NOL0GHA 1 https:/m.edsoo.ru/U1 COF9R2Z
TPEYTOJIbHUKOB

24 Tpu npusraxa monobus 1 https://m.edsoo.ru/F9Q9S619B
TPEyroJIbHUKOB

25 Tpu npusiaia nozo0us 1 https://m.edsoo.ru/H3YS508J8Z
TPEYTOJIbHUKOB

26 Ipivenenne nonobms npu 1 https://m.edsoo.ru/K9X4I0R 7F
PELICHUH MPAKTUYECKHX 3a/1a4

27 ,ISOHTP O7IbHas PAdoTa no Te,l,we 1 https://m.edsoo.ru/F2A3POW2P

[TonoOHBIE TPEYTOJBHUKHU

28 CBoficTRa mwiomanch 1 https://m.edso0.r/DSF7PSZ1Y
TEOMETPHUECKUX QUTYD
dopMyJIBbI IS TUTOINAIH

29 TPEYTObHUKA, 1 https://m.edsoo.ru/I6BOT7BS5S
napajuieJiorpaMma

30 DopMyITBI IS MO 1 https://m.edsoo.ru/I2P9V4B0J




TpPEeYroJbHUKa,
napajuiesiorpaMma

DopmyJIbl U1 TIIOIIAAN

31 TPEYTObHUKA, https://m.edsoo.ru/R7TESM471Y
napajuiesiorpaMma
DopmyJIbl U1 TIIOIIAAN

32 TPEYTOIbHUKA, https://m.edsoo.ru/O1E5G374S
napajuiesiorpaMma
DopmyJibl U1 TIIOIIAAN

33 TpPEeYroJbHUKa, https://m.edsoo.ru/ESW7T7E30
napajuiesiorpaMma

34 Beraucnenue niomanei https://m.edsoo.ru/ASY5SW7M4H
CIIOXHBIX (puryp

35 [Inomau guryp na kier4aroi https://m.edsoo.r/K5U5G102S
Oymare

36 [Tnomanu mogoOHbBIX Guryp https://m.edsoo.ru/Z9P3Z0A3A

37 [Tnomaau nogobHbIX Guryp https://m.edsoo.ru/T3K7DSF8O

38 3aj1adi ¢ IPAKTHYECKHM https://m.edsoo.r/G2M8Y 1EOK
coJIepKaHueM

39 3ana1n ¢ IpaKTHYCCKIM https://m.edsoo.ru/STHIR4L8E
CoJiep>KaHuEM
Pemrenue 3agad ¢ moMOIIBIO

40 METOJa BCIIOMOTraTeJILHON https://m.edsoo.ru/C6P1X5N3T
IUTOIIAIA

41 .ISOHTPOHBH.I.M padora o Teme https://m.edsoo.ru/U6S2Z6A2B

IInmomane

42 Teopema Mudaropa n e https://m.edsoo.ru/B4A7B2WS5Y
MIPUMCHCHHE

43 Teopewa Ingaropa n e¢ https://m.edsoo.ru/SOO1V7AOQY
MIPUMEHEHUE

44 Teopema Ilngaropa u e https://m.edsoo.ru/ROMOY7H60

IIPUMEHEHHE




45

Teopema I[Tudaropa u eé
MIPUMCHECHUE

https://m.eds00.ru/X408G6C6T

46

47

48

49

50

Teopema [Tudaropa u eé
IPUMECHEHHE

Onpenenenue
TPUTOHOMETPHUECKUX (DYHKIMHA
OCTPOTO yTJia IPSIMOYTOJIbHOTO
TPEYroJbHUKa,
TPUTOHOMETPUYCCKHE
COOTHOILLICHUA B
MIPSIMOYTOJIBHOM TPEYTOJIbHUKE

OcHOBHOE
TPUTOHOMETPUYECKOE
TOXKIECTBO

OcHOBHOE
TPUTOHOMETPUYECKOE
TOXKIECTBO

OcHoBHOE
TPUTOHOMETPUYECKOE
TOXKIECTBO

https://m.edsoo.ru/X5G9A6F9X

https://m.edsoo.ru/BO9P9O9USH

https://m.edsoo.ru/M5F4Z80Q1D

https://m.edsoo.ru/YOO9IWS5C20Q

https://m.edsoo.ru/R1Y4D7M4E

51

KonTponbhas padbota no teme
"Teopema IIudaropa n Hauana
TPUTOHOMETpHUH"

https://m.eds00.ru/F90O7J0T2C

52

Bnucannsie n HCHTpPAJIbHBIC
YTIIbL, YTOJI MEXIY
KacaTeJIbHOW U XOpAou

https://m.edsoo.ru/R1T9FOP7F

53

Bnucannbie n HECHTpAJIbHBIC
YTIIbL, YTOJI MEXIY
KacaTeJIbHOW U XOpAou

https://m.edsoo.ru/X8D1T8USK

54

Bnucannbie n HECHTpAJIbHBIC
YTIIbL, YTOJI MEXIY
KacaTeJIbHOW U XOpAou

https://m.edsoo.ru/E2Z8G7C6P




55

VYruel MeX Iy XopaamMu U
CEKYIIUMU

https://m.edsoo0.ru/LO9OENIJSR

56

57

58

59

60

VYrubl MeXay XopAaamMu U
CEKyILUMU

BnvcaHHBIE U ONIMCaHHBIE
YETBIPEXYTOJIBHUKH, UX
IIPU3HAKU U CBOWCTBA

BnvcaHHBIE U ONIMCaHHBIE
YETBIPEXYTOJIBHUKH, UX
IIPU3HAKU U CBOWCTBA

BnycanHbIE U ONMCaHHBIE
YETBIPEXYTOJIBHUKH, UX
IIPU3HAKU U CBOWCTBA
[IpuMeHeHne CBOWCTB
BIIMCAHHBIX U OIMCAHHBIX
YETBIPEXYTOJIBHUKOB IIPH
pELICHUU TEOMETPUYECKUX
3a1a4

https://m.edsoo.ru/Y9P6P5SW5Q

https://m.edsoo.ru/JOC8Q102G

https://m.edsoo.ru/T1D4G4C5J

https://m.edsoo.ru/Q8L3M9L47Z

https://m.edsoo.ru/AOX6AIN1U

61

[IpumeneHnne cBOMCTB
BIIMCAaHHBIX U ONMCAHHBIX
YETBIPEXYTOJIBHUKOB TTPU
PELIEHUHU TEOMETPUUECKUX
3a1a4

https://m.edsoo.ru/T6Z8L7B1N

62

B3anMHOe pacnionoxeHue 1Byx
OKpPYHOCTEH, 0011I1e
KacaTeJIbHBIC

https://m.edsoo.ru/K1V6N3IMOJ

63

Kacanue okpyxHocTei

https://m.edsoo0.ru/M4Y9Q8VIR

64

65

KonTponbhas pabota no teme
"YTIIbI B OKPY’KHOCTH.
Brnucannble U onycaHHbIe
YETHIPEXYTOJbHUKH"

[ToBTOpEHNE OCHOBHBIX

https://m.edso00.ru/Y2J1T2D&T

https://m.edso00.ru/V9V0J7D5J




MOHSTUH U METOJIOB KYpCOB 7 U
8 KimaccoB, 0000IIeHNE 3HAHMIT

66 HroroBast KOHTpOJIbHAsI paboTa 1 https://m.edsoo.ru/PSTIK6K3M
[ToBTOpEHNE OCHOBHBIX

67 MOHSATHUN U METOJIOB KypCOB 7 H 1 https://m.edsoo.ru/14V3U4D1K
8 kimaccoB, 0000IIIeHNE 3HAHMIT
[ToBTOpEHNE OCHOBHBIX

68 MOHSATHUN U METOJIOB KypCOB 7 H 1 https://m.edsoo.ru/E7S1D4V6W
8 kiaccoB, 00001IeHNE 3HAHHUIA

OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




9 KJIACC

KoauuecTBO 4acoB

Ne Hara DJIeKTpOHHbIe UG pPOBbIE
n/n Tema ypoka Bceero Kontpoabubie  IlpakTiieckue u3yuyeHusi oOpa3oBaTe/ibHbIE Pecypchbl
padoThI padoThbI

Ornpenenenue

1 TPUTOHOMETPHUYECKUX 1 https://m.edsoo.ru/N4UINESSB
¢ynkuuit yrimos ot 0° mo 180°

2 DopMyIIbI TPUBEICHHS 1 https://m.edsoo.ru/M4T1M2C61

3 Teopema KOCHHYCOB 1 https://m.edsoo.ru/X6D4TSESR

4 TeopeMa KOCHHYCOB | https://m.edso0o0.ru/G2USMSV2S

5 TeopeMa KOCHHYCOB 1 https://m.edsoo.ru/P6X1X8VOY

6 Teopema cuHyCOB | https://m.edsoo.ru/X7SOL2F5L

7 Teopema cuHyCOB | https://m.eds00.ru/T3CI9O0K4T

8 Teopema cuHyCOB | https://m.edsoo.ru/U3Z3D9G7Y

9 Haxoseriie ATHH CTOpOH 1 1 https://m.eds00.r/C5KOP7U6A
BEJIMYMH YTJIOB TPEYTOJbHUKOB

10 Penienue TpeyronbHUKOB 1 https://m.edsoo.ru/HID7N7H1X

11 Penienune TpeyronbHUKOB 1 https://m.edsoo.ru/U5SA4N9IB4X

12 Penienue TpeyronbHUKOB 1 https://m.edsoo.ru/B2Z3A3G5D

13 Penienue TpeyronbHUKOB 1 https://m.edsoo.ru/T4B3L.90IN

14 Hpakrireckoe npumenere 1 https://m.eds00.ru/X00814D8O
TEOpPEM CHHYCOB U KOCHHYCOB

15 Hpakririeckoe npumenerie 1 https://m.edsoo.ru/H4L7L1VIE
TEOpPEM CHHYCOB U KOCHHYCOB

16 FOHTPOHLHM padora no T?,Me 1 1 https://m.edsoo.ru/N8G3R1V0OB

Pemenne TpeyroisHUKOB

17 Horsmue 0 mpeobpasosanun 1 https://m.edsoo.ru/M7B4Q1A0U
mogoous

18 (COOTBETCTBEHHEIE HIEMEHTEL 1 https://m.edsoo.ru/S400S7A9J]

no100HBIX puryp




19

COOTBETCTBEHHBIEC SJIEMEHTHI
noJ00HBIX uUryp

https://m.edsoo.ru/E7U8F313Q

20

Teopema 0 npou3BeAECHUN
OTPE3KOB XOp/[, TEOpEMA O
MIPOU3BEJICHUU OTPE3KOB
CEKyLIUX, TeOpeMa O KBaJpare
KacaTeJIbHOU

https://m.edsoo.ru/L7X7SO0VTIN

21

Teopema 0 npou3BeAECHUA
OTPE3KOB XOp/, TEOpEMA O
MIPOU3BEJICHUU OTPE3KOB
CEKyLIUX, TeOpemMa O KBaJpare
KacaTeJIbHOU

https://m.edsoo.ru/Y8V3IM50Q7U

22

Teopema o mpou3BeAeHUN
OTPE3KOB XOp/, TEOpEMA O
MIPOU3BEJICHUU OTPE3KOB
CEKyLIUX, TeOpeMa O KBaJpare
KacaTeJIbHOU

https://m.edsoo.ru/I5Y4U2J8K

23

24

25

26

[IpumeHnenue Teopem B
pELIEeHUH T€OMETPUUYECKUX
3a1a4y

[TpumeHeHne TeOpeEM B
pELIEHUH T€OMETPUYECKUX
3a1a4y

[TpumeHeHne TeOpeEM B
pELIeHUH T€OMETPUUYECKUX
3a1a4y

KonTtponbHas pabora o Teme
"[IpeobpazoBanue mo00wus.
MeTtpuueckrue COOTHOLIEHHS B
OKpYXHOCTH"

https://m.edsoo.ru/AOP8I303X

https://m.edsoo.ru/P7V2E1D5B

https://m.edsoo.ru/U6P7K9X6F

https://m.edsoo.ru/G4N3060Q7B

27

OrnpenienieHre BEKTOPOB.
Ddusugeckuii u
T€OMETPUUYECKUN CMBICIT

https://m.edsoo.ru/W5U3B7V4A




BCKTOPOB
CrnoskeHne U BEIYUTAHHE

28 BEKTOPOB, YMHOKEHHE BEKTOpa https://m.edso0.1u/Q4Z2G9U6P
Ha YHCIIO
Cr0KeHHEe U BBIUUTAHUEC

29 BEKTOPOB, YMHOKEHHE BEKTOpa https://m.edsoo.ru/S6WI1WOE9T
Ha YHCIIO
Cr0’KeHHEe U BBIUUTAHUEC

30 BEKTOPOB, YMHOXCHHE BEKTOPA https://m.edsoo.ru/C3FOF2A0L
Ha YHCIIO

31 Pazsozxerue pekropa 1o 1sym https://m.edsoo0.ru/YIMOS4Y 7L
HCKOJUIMHCAPHBIM BCKTOPaM

32 Koopaunatel BekTopa https://m.edsoo.ru/B2X2F606L
CkasipHOE MTPOU3BEICHNE

33 BEKTOPOB, €r0 MPUMEHEHUE JIJIS https://m.edsoo.ru/JOG8C1A4M
HAXOXJICHHS JUTHH U YTJIOB
CkansspHO€E TPOU3BENCHUE

34 BEKTOPOB, €r0 IPUMEHEHUE JJIS https://m.edsoo.ru/ESY6L1K8G
HAXOXKJICHHUS JJTUH U YTJIOB

35 Pemmertiie 3ajatt ¢ OMOIIEH0 https://m.eds00.ru/JSUOE1 A20
BEKTOPOB

36 | CCILICHNC 312 C IOMOUIBIO https://m.edsoo.r/V3A4RISSN
BEKTOPOB

37~ |lpuMenciie BekTopoR s https://m.edso0.ru/Y6L2Q5W4B
petieHus 3a1a4 GU3NKH

38 FOHTPOHI’?M pabota o Teme https://m.edsoo.ru/BSZ7R7R3V

Bexkropsl

39 JLeKapTOBI KOOp MHATS! TOeK https://m.edsoo.ru/P7I3P8NSI
Ha MJIOCKOCTH

40 YpaBHeHue MpsiMOi https://m.edsoo.ru/C3CIS1LIT

41 YpaBHeHHE MPSMOiA https://m.edsoo.ru/Q4C4R9P7V

42 YpaBHEHHE OKPYKHOCTU https://m.eds00.ru/M8O400P6T




KOOpI[I/IHaTBI TOYCK

43 NepPeCceYCHHs OKPY>KHOCTH U 1 https://m.edsoo.ru/WIL3G6KSD
PSIMOMA
Metoa KoopAUHAT MPH

44 PEIICHUH TEOMETPUUECKUX 1 https://m.edsoo.ru/JSF3VEV0OX
3aj1a4, MPAKTHYECKUX 33714
Metoa KoOpAUHAT MPH

45 PEIICHUH TEOMETPUUECKUX 1 https://m.edsoo.ru/U2P9F4Y 1R
3aJa4, MPAKTUYECKUX 33124
MeTtoa KOOpAMHAT MPH

46 PEIICHUH TEOMETPHUECKUX 1 https://m.edsoo.ru/COE1B7WSE
3aJa4, MPAKTUYECKUX 33124
KontpomnbHas padora 1mo reme

47 " JlekapTOBBI KOOPIUHATHI Ha 1 https://m.edsoo.ru/F6Q7C405E
MJIOCKOCTH"

48 IpaBHIIbHbIC MHOTOYTOJLHHKH, 1 https://m.edsoo.ru/D8EM7C4B3B
BBIYUCIICHHE UX DJIEMEHTOB

49 Yucino n. [[nHa OKpyKHOCTH 1 https://m.eds00.ru/S2D0ASIOG

50 Yucno n. JInnHa OKpy>KHOCTH 1 https://m.edsoo.ru/H7E4B7J1N

51 JliMHa nyru OKpy>KHOCTH 1 https://m.edsoo.ru/I6G2X5M8B

52 Pannannas mepa yria 1 https://m.eds00.ru/A2X3T6KO0Y

53 Ilromazs kpyra, cexropa, 1 https://m.eds00.ru/J2Q4S3WIR
CerMeHTa

54 Inowazs kpyra, cexropa, 1 https://m.eds00.ru/S1F4B9Q7C
CerMEHTa

55~ |lLIomlaib Kpyra, cexropa, 1 https://m.eds00.rw/C9SOMOWIC
CerMEHTa

56 Hotrie 0 ABIDKCHAN 1 https://m.eds00.r/Q9L20519L
IUTIOCKOCTH

57 Hapannens el neperoc, 1 https://m.edsoo.ru/P8Y9BIL.3H
MIOBOPOT

58 [TapannensHbIi epeHoc, 1 https://m.edsoo0.ru/N7G212Y2T




59

IMOBOPOT

[TapannenbHbIN NTEpEHOC,
IIOBOPOT

https://m.edsoo.ru/T8D4B6J1R

60

61

[TapamiensHbIM IEPEHOC,
IIOBOPOT

[IpumeHeHue NBUKEHUN MPU
pelieHuu 3a1a4

https://m.edsoo.ru/K8G3IM1IM7M

https://m.edsoo.ru/Z4X4N5SH6X

62

KonTtponsHas pabora o Temam
"IIpaBusibHbIC
MHOTOYTOJIbHUKH.
Oxkpy>xHOCTb. [IBHKEHUS
IJI0CKOCTH"

https://m.edsoo.ru/BOINSP6DIG

63

[ToBTOpEHME, 0000IICHUE,
CHCTEMaTH3aIus 3HAHUMA.
H3mepeHne reoMeTpuIecKux
BeIMYMH. TpeyroibHUKN

https://m.edsoo.ru/W4D9F7T2]
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65

66

67

[ToBTOpenue, o6odIIEHNE,
CHCTeMaTHU3alysl 3HAHM.
[TapannensHbie 1
NEPIEeHIUKYISIPHBIE MIPSIMbIE

[ToBTOpenue, 06001IIEHNE,
CUCTEeMaTH3aIs 3HAHWMH.

OKpy HOCTb U KPYT.
I'eomerprueckue mocTpoeHus.
VYTribl B OKPYKHOCTHU
Hrorosast KOHTpoJIbHAs paboTa
[ToBTOpeHnue, 060061ICHNE,
CUCTEMAaTH3aIHs 3HAHWMN.

BrucanHbie u onmMcaHHbBIC
OKPYKHOCTU MHOTI'OYT'OJIbHUKOB

https://m.edso00.ru/L6TOVIMIM

https://m.edso00.ru/SSWOE7W4E

https://m.edsoo.ru/I408W0C10

https://m.edsoo.ru/H4W1WS5T3Q
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[ToBTOpenue, 060061IeHNE,
cUCTeMaTH3aIus 3HaHUiI

https://m.edsoo.ru/B8S9R3L2N
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MMPOBEPSIEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30oBaTeJILHOM MPOrPaMMbl OCHOBHOT'O 00111€er0 00pa30BaHus

6

I'eomerpus

6.1

Pacnio3naBaTh M3yueHHBIE TeOMETpUYECKHe (DUTYPBI, ONMPEeNsiTh UX
B3aMMHOE pACIOJIOXKEHHE, H300pakaTb TreoMeTpudeckue GUrypsl,
BBIIIOJIHATh YEPTEKU IO YCIOBUIO 3anadyd. M3mepsATbs JMHEHHBIE U
YIJIOBBIC BEIWYMHBL. Pemars 3a1a4u Ha BBIYUCICHUE JUIMH OTPE3KOB U
BEJINYUH YTJIOB

6.2

6.3

6.4

6.5

Jenate rpyOyro OLEHKY JIMHEHHBIX M YTJIOBBIX BEIMYMH MPEAMETOB B
peaIbHOM JKW3HU, pa3MEpoB TNPHUPOIHBIX OOBEKTOB. Paszmuvarh
pa3Mepsl AITHX 00BEKTOB MO MOPSAIKY BEIUYMHBI

CTpOI/ITL YCPTCIKU K TCOMCTPUICCKHUM 3a/iadaM

ITonp30BaTbCs MpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, UCIIOJIB30BATh
MIPU3HAKU U CBOMCTBA PABHOOEIPEHHBIX TPEYTOJIBHUKOB MPU PEILIEHUN
3a1a4

IIpoBoguTh  JOTMYECKME  PACCYKIEHUS  C  HUCIOJIb30BAHUEM
Tre€OMETPUUYECKUX TEOPEM

6.6

[Tonw30BatTbcs IIPU3HAKaMU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB, CBOMCTBOM MEIMAaHBI, NPOBEAEHHON K TUIIOTCHY3€
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA, B PEIEHUN T€OMETPUYECKUX 3a]1a4

6.7

OmnpenensaTh MapaIeNbHOCTh MPSMBIX C MOMOIIBIO YTJIOB, KOTOPHIE
oOpasyer ¢ HUMHU cekymias. OnpenensTe napaieIbHOCTh MPSIMBIX C
MIOMOIIIbIO PAaBEHCTBA PACCTOSIHUN OT TOYEK OJHOM MpsAMON O TOUEK
JIPYrou mpssMon

6.8

Pemiate 3a1aun Ha kieTyaToi Oymare

6.9

[IpoBOANTH BBHIYMCIEHUS M HAXOAUTh YHUCIOBbIE U OyKBEHHBIE
3HAQ4YEHHUS YIVIOB B TIEOMETPUUYECKUX 3aJadaX C MCIOIb30BAHUEM
CyMMBI YTIJIOB TPEYTrOJIBHUKOB M MHOI'OYI'OJIBHUKOB, CBOMCTB YTIJIOB,
00pa30BaHHBIX NpPU MEPECEUCHUU JIBYX MapauleJbHBIX MPSIMBIX
cexyuieil. Pemarp npakTudeckue 3a/1a4yu Ha HaXO0XKJACHHUE YTJIOB

6.10

Brnagerp moHATHEM  TreOMETPUUYECKOTO MecTa TO4YeK. YMeTh
OIpeNeNiATh OUCCEKTPUCY yIia M CEepeAMHHBIA MEpPHeHIUKYISp K
OTPE3Ky KaK FreOMeTpUYECKHEe MeCTa TOUEK

6.11

@opMyIMpOBaTh ONPEIEICHUS OKPY)KHOCTM M Kpyra, XOpIbl H
JUuaMerpa OKpPYXKHOCTH, II0Jb30BAaTbCsl HMX CBOWCTBAMHU. YMEThb
IIPUMEHSTh 3T CBOMCTBA IIPU PEIICHNN 3324

6.12

Brnagerp moHsTHEM ONHCAaHHOM OKOJO TPEYTrOJbHHKA OKPY>KHOCTH,
yMeThb HaxoauTb e¢ 1meHtp. llomb3oBarhcs (hakTamMHM O TOM, 4YTO
OMCCEKTPUCHI YTIIOB TPEYTOJIbHHUKA MEPECEKAIOTCS B OJTHOM TOUKE, U O
TOM, YTO CEpeIWHHBbIE MEePIEHANKYIIPbl K CTOPOHAM TpPEyrojbHHKA




IEPECEKAIOTCS B OJTHOW TOYKE

6.13

Bnagets mnoHATHEM KacaTeNbHOM K OKPYXKHOCTH, TOJIb30BATHCS
TEOPEMOM O TEPHEHIUKYJSIPHOCTH  KacaTeJIbHOW MW pajuyca,
MPOBEIEHHOTO K TOUKE KACAHUS

6.14

6.15

8 KUIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

Ilonp30BaThCA HpOCTef/'IIJ_II/IMI/I rCOMCTPUYCCKUMHU HCPABCHCTBAMMU,
IIOHMMATh UX HpaKTI/I‘ICCKI/Iﬁ CMBICJI

IIpoBOANTE OCHOBHBIE TI'€OMETPUYECKHE IIOCTPOCHMSI C IIOMOILIBIO
LUPKYJIS U JIMHEWKU

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJILHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

6

I'eomerpus

6.1

6.2

Pacno3HaBath OCHOBHEIC BUIbI ‘-ICTI)IpéXYFOJII)HI/IKOB, HnX 3JICMCHTHI,
MOJIL30BaThCS UX CBOMCTBaAMH IIpHu pCIICHUH I'COMETPUYCCKHUX 3a/la4

[IpuMeHsATh CBOMCTBA TOYKM TIEPECEUCHUS MEIUAH TPEYrOJbHUKA
(1eHTpa Macc) B pelIeHUH 3a1a4

6.3

6.4

6.5

Bianers noHsTHMEM CpeaHEH JIMHMM TPEYTOJIBHMKA MW TpaleluH,
IMPUMEHTh HX CBOMCTBA IpPU PEIIEHUHM TIE€OMETPUYECKHX 3ajady.
[Tons3oBatecst Teopemont Paneca U TEOPEMON O MPONMOPLUOHAIBHBIX
OTpe3Kax, MPUMEHSATh UX I PELIEHUS IPAKTUYECKUX 3a1a4

[IpumeHsATh NpU3HAKK MOAOOUS  TPEYrOJIbHUKOB B  PELIEHUU
F€OMETPUYECKHX 3a]1a4

ITonp3oBatbes Teopemoit [lngaropa ans pernieHns reoMeTpuuecKux 1
mpakTU4eckux 3aaad. CTpouTh MaTeMaTU4YeCKyl0 MOJENIb B
MIPaKTUYECKUX 3a/layaX, CaMOCTOSATENBHO J€NIaTh YEPTEK U HAXOIUTh
COOTBETCTBYIOIIINE JAJIUHBI

6.6

BJ'IaI[eTB IMOHATHUAMU CHHYCA, KOCHMHYCAa M TaHI'€HCa OCTpPOro yria
OpsAMOYTOJIbHOTO TpPCYrOJIbHUKA. ITonp30BaThcsl DTUMU TIOHITUSMU
JJId pECIICHUS IMPAKTUYCCKUX 3aaa4d

6.7

6.8

Beruucnsate (pa3nuuHBIME  CIIOCOOAMU) TUIOMIAL TPEYTOJIbHUKA |
IJIOMIAAM MHOTOYTONBHBIX GUryp (MONB3YysACh, TJe HEOOXOAMMO,
KJIBKYJISATOPOM). [IpUMEHSTh MONMy4YeHHBIE YMEHHUS B TPAKTUUYCCKUX
3a/1auax

BrageTs NOHATUAMHU BOMCAHHOTO U LIEHTPAJIBHOTO YIJIa, UCIOJIb30BaTh
TEOpPEMBI O BIMCAHHBIX yriaxX, yIilax MeXay XopAaMu (CEeKyIIUMHU) U
yIie MEXAy KacaTelbHOW M XOPJIOM NpH pPEHIEHHH IE€OMETPUUECKUX
3ajga4

6.9

Brnaners mNOHSATHEM ONUCAHHOTO YETHIPEXYTOJbHUKA, TNPUMEHSTH
CBOMCTBA OMMCAHHOI'O YETHIPEXYTOJIbHUKA MTPH PEIICHUH 33124

6.10

[IpuMeHATh MONy4YeHHbIE 3HAHUS HA IPAKTUKE — CTPOUTH
MaTeMaTUYECKUE MOJEIM Uil 3aay peajbHOW KU3HU U IPOBOAUTH
COOTBETCTBYIOIIME BBIYUCICHUA C TNPUMEHEHHEM Tono0us u
TPUTOHOMETPHH (TIOJIB3YSCH, TJIe HEOOXOAUMO, KAIBKYJIISITOPOM)




9 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

6

6.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O 00111er0 00pa30BaHUs

I'eomerpus

3HaTh TPUTOHOMETPUUECKHE (PYHKIIMH OCTPHIX YIJIOB, HAXOAUTH C UX
MOMOIIBIO PA3IUYHbIE 3JIEMEHTHl MPSIMOYTOJIBHOTO TPEYroJbHUKA
(«pemieHue  MPSAMOYTOJBHBIX  TPEYrojJbHUKOBY»). Haxomuts  (c
MTOMOIIBIO KAJIBKYJISATOPA) JUIMHBI U YTIIBI JIJIs1 HETAOJMYHBIX 3HAUCHUN

6.2

[Tons30Batbcs dbopmynamu MIPUBEACHUSA u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JJIsi HAXOXKJICHHMSI COOTHOLIEHUI
MEXK1y TPUTOHOMETPUYECKUMU BEJIMYMHAMU

6.3

6.4

Hcnonp3oBatk TEOpPEMBI CHUHYCOB M KOCHUHYCOB Ul HAaXOXKICHUS
Pa3IUYHbIX AJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYTOJbHUKOBY),
IIPUMEHATH UX IIPU PELICHUU T€OMETPUYECKUX 3a1a4

Brnagers mnonsitusiMu mpeoOpazoBaHUS MOAOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX (uryp. Ilomp30BaThcs CBOWCTBAMHU IMOAOOMS
MIPOU3BOJBHBIX (DUTYP, YMETh BBIYUCIATH AJIMHBI U HAXOAUTH YIJIbl Y
nofaoOHbIX ¢uryp. IIpuMeHsTh cBOMCTBAa MOAOOMA B MPAKTHYECKUX
3ama4ax. YMeTh TPHUBOAUTH MPUMEPhl MOAOOHBIX (uryp B
OKpY KaroIleM MUupe

6.5

6.6

ITons30BaThCA TeOpEMaMHu O TMPOU3BCACHUHU OTPE3KOB XOpHAd, O
MPOU3BCACHUN OTPC3KOB CCKYIINX, O KBAApATEC KacaTelIbHOU

ITonp30BaThCA BCKTOpaMH, TIIOHUMATL HUX FCOMCTpI/I‘leCKI/Iﬁ n
(1)PI3H‘~IGCKHI>1 CMELIC]I, IPUMCHATL WX B PCHICHUHU TCOMCTPHUYCCKUX U
(I)I/I3I/ILIGCKI/IX 3agay. HpI/IMeHHTL CKaJIIpHOC TIPOU3BCACHUC BCKTOPOB
JJI HAaXOXKACHHWA NJIMH U YTJIOB

6.7

6.8

6.9

ITons30BaThCA MCTOAOM KOOpAMWHAT Ha IJIOCKOCTHU, IPUMCHATHL €ro B
PCHICHUU I'COMCTPUYICCKHUX U ITPAKTHUYICCKUX 3a/1a1

Brnagerb nOHATUSMM — TPaBUJIBHOTO  MHOTOYTOJbHUKA,  JIMHBI
OKPYXHOCTH, UIMHBI AYI'M OKpPY>KHOCTH W paJMaHHOM MeEpbI yria,
yMETh BBIYMCIATH IUIOMAAb Kpyra u ero yacteil. Ilpumensars
IIOJIyYE€HHbIE YMEHUS B PAKTUUYECKUX 3a/1a4ax

HaxonuTe ocu MM LIEHTPBl CUMMETPUH (QUTYp, TPUMEHSTH IBUKECHHUS
IIJIOCKOCTH B IPOCTENIINX CIydasx

6.10

[IpuMeHsTH TONyYEeHHBIE 3HAHUS HA TPAKTHKE — CTPOUTH
MaTeMaTHYeCKue MOJENU Ul 3a/lady peabHOW KHU3HH M MPOBOAMTH
COOTBETCTBYIOIIIME BBIYUCICHHUS C TPUMEHEHHEM TOJ00US U
TPUTOHOMETPUYECKHX (YHKUMN (TONB3YSACh, TI/€ HEOOXOIUMO,
KQJIBKYJISTOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
6 I'eomeTpust

Hauansnele nonstus reomerpun. Touka, npsmasi, OTpe3oK, ayd. Yroi. Buast

6.1 yrioB. BepTukanbHble U cMexHble yriabl. buccektpuca yria. Jlomanas,
MHOTOyToJibHUK. [lapamienbHOCTh U NEPHEHANKYIISIPHOCTD MPSIMBIX

6.0 Cummerpuunbie  Qurypbl. OCHOBHBIE CBOICTBAa OCEBOH CHMMETPHH.
[IpuMepsl CHMMETPUH B OKpPYKarOLEM MUPE

6.3 OcCHOBHbBIE TIOCTPOECHUSI C TOMOIIBIO LUPKYJS U JUHEHKU. TpeyronbHUK.
BricoTta, Mmenuana, OuccekTpuca, UX CBOWCTBA

6.4 PaBHoOenpeHHBIH W PaBHOCTOPOHHUI  TpeyroibHHKH. HepaBeHCTBO
TpPEYrojbHUKa

6.5 CpolicTBa ¥ TpU3HAKKM PaBHOOEIPEHHOro TpeyroibHuka. llpusHaku
paBEHCTBA TPEYTOJIbHUKOB

6.6 CBoiicTBa U NpU3HAKU NapauIebHbIX NpsAMbIX. CymMMa yIiIOB TPEYTrOJIbHUKA.
Brennue yribl TpeyrojibHUKA
[IpsimoyronbHblil  TpeyroapHuK. CBOMCTBO MeIuaHbl MPSIMOYTOJILHOTO

6.7 TpEyrojbHUKA, NPOBEAEHHOW K TunoreHy3e. [lpu3Haku paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOIBHUKOB. [IpsSIMOYTONIbHBINA TPEYTOJBLHUK C YTJIOM B
30°
HepaBenctBa B reomeTpuu: HEPAaBEHCTBO TPEYroJIbHWKA, HEPABEHCTBO O

6.8 JUIMHE JIOMaHOW, Teopema o OonblieM yrie U Oonbliell cTOpoHE
TpeyrojpHuka. lleprneHuKyisp 1 HakJIOHHAst

6.9 I'eomerpuueckoe MecTo TOYeK. buccekrpuca yrima W CepeaUHHBINA
MEePHIEHIUKYISP K OTPE3KY KaK T€OMETPUUECKHE MECTA TOUYEK
OkpyXHOCTb U Kpyr, XopJa M JuUaMeTp, HX cBoiicTBa. B3aumuoe

6.10 pacrnojoXXKeHue OKpYXHOCTH U npsmou. KacarenbHass u cekymas K
OKPY’KHOCTH

6.11 OKpyXHOCTb, BNHMCAHHAas B yroj. BrnucaHHas W ONHUCAaHHAs OKPY>KHOCTHU
TpeyrojbHUKa

8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

6 I'eomerpus

6.1 UYeteipéxyronbHuku. [lapamienorpamm, ero npu3Hakyu U CBOMCTBA

6.2 [IpsiMoyronpbHUK, pOMO, KBaApaT, X MPU3HAKU U CBOMCTBA

6.3 Tpamenus, paBHoOOKas Tpanerus, €€ CBOMCTBa U NMpU3HAKU. [IpsiMmoyroibHas
Tpaneuus

6.4 Meron yasoenuss meauansl. LlenTpanbsHas cumMmerpus. Teopema Paneca u

TEeopeMa O MPOMOPIHOHATBEHBIX OTPE3Kax




6.5

CpenHue TMHUM TpeyrojabHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa

[Tomobue TpeyronbHUKOB, KOodpduimeHt mnomodbus. IlpusHaku momoows

6.6 TpeyrojabHUKOB. [IpruMeHnenue noqo0ust Ipu pelieHu NPakTUYECKUX 3a/1a4
6.7 @opmynbel AN IUIOMIAAU TPEYrojibHUKA, MapajjienorpamMmma, pomba W
Tpaneuuu
6.8 CpoiicTBa miomaneii reomerpuueckux Guryp. OTHOmIEHHE TUIOIIAICH
MoA0OHBIX puryp
6.9 Brluucnenue miomanei TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npum pemeHun
IIPaKTUYECKUX 3aja4
CuHyC, KOCHHYC, TaHT€HC OCTpPOro yrjia HpSMOYTOJIbHOTO TpPEyrojbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. | PUTOHOMETPUYECKHUE
¢bynkumu yrios B 30°, 45° u 60°
6.12 BnucanHble M LEHTpalbHbBIE YIJIBI, YIojl MEXAy KacaTeJbHOM U XOpAOH.
VYTIubl MeXAY XOpJaMu U CEKYLIUMU
6.13 Brnircannbie 1 onmvcaHHbIC YETHIPEXYTOJIbHUKHI
6.14 B3anmHoe pacnonoxeHue AByX OKpykHocTed. KacaHue OKpyKHOCTEM.
' OOmre KacaTeIbHBIE K IBYM OKPYKHOCTSIM
9 KUIACC
Kon IIpoBepsieMblii 3J1€MEHT COACPKAHMS
6 I'eomeTpust
6.1 Cunyc, kocunyc, TareHc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJ1eCTBO. POPMYJIBI IPUBEACHHUS
Pemenne tpeyrompHHKOB. TeopemMa KOCHHYCOB M TeOpeMa CHHYCOB. PemieHue
6.2 MIPAaKTUYECKUX 3a7ad C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpazoBanne moaobusi. [Iogodre cOOTBETCTBEHHBIX 2JIEMEHTOB
6.4 Teopema 0 mpou3BeEHUN OTPE3KOB XOpJ1, TEOPEMBI O NPOU3BENCHUH OTPEKOB
CEKYILHUX, TEOpEMa O KBaJipaTe KacaTeJIbHOU
Bektop, nmnumHa  (MOmynb) — BEKTOpa,  COHANpaBIEHHBIE  BEKTODBI,
6.5 MIPOTUBOIMOJOKHO HANpaBliEeHHbIE BEKTOPBI, KOJIMHEAPHOCTb BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpALlMU HaJ BEKTOpamu. Pa3noikeHue BeKTopa 1o JAByM
HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunatsr BekTopa. CKalipHOE NPOU3BEACHUE BEKTOPOB, IPUMEHEHHE IS
HAaXO0JICHUSI IJTUH U YTJIOB
JlexapToBBl KOOPAMHATHI HA IUIOCKOCTU. YPaBHEHUS INPSMON U OKPYKHOCTH B
6.7 KOOpJMHATAX, MEPECEUCHUE OKPYKHOCTEH U MPAMBIX. METOJl KOOPAUHAT U €Tr0

MIPUMEHEHNE




6.8

HpaBI/IHBHBIe MHOT'OYT'OJIbHUKHN

6.9
6.10
6.11

Jnuna okpyxHocth. ['pagycHast u pagranHas Mmepa yria, BBIUUCICHUE JUIUH IyT
OKPYKHOCTEH

[Tnomanp kpyra, cekTopa, cerMmeHTa

JIBI)KEHMsI IUIOCKOCTM M BHYTPEHHUE CUMMETpUHM (uryp (3JIeMeHTapHble
npencrasienus). [Tapamiensheiil nepenoc. IloBopor




ITPOBEPSEMBIE HA OI'S 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHON MPOT'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOTI'O
o0mero oopazoBanusi Ha ocHoBe PI'OC

YMeHHne onepupoBaTh MOHATHSMHU: MHOXECTBO, IOJMHOYKECTBO,
olnepanyy HaJ MHOXKECTBAMH; YMEHHE OIEPUPOBATh IOHATHIMMU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, TPUMEHATh UX MPU PELICHUU
3aja4; YMEHHUE UCIOIb30BaTh rpaduyeckoe mpeacTaBieHHe MHOXKECTB
JUTsl OTIMCAHUS PEAIbHBIX MPOLECCOB U SIBJICHHM, MPU PEIICHUH 3334
U3 IpYruX y4yeOHbIX NIPEIMETOB

YMeHHe onepupoBaTh MOHATUSAMM: OIPENEICHUE, aKCUOMa, TeopeMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HaBaTb HCTHUHHBIE W JIOXKHbBIE
BBICKA3bIBAaHUSA, IPUBOJIUTH NPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH
BBICKA3bIBaHUS U OTPHULIAHMS BBICKA3bIBAHNUI

YMeHue onepupoBaTh MOHATUSAMU: HATYpaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCJIO, JEIUMOCTb HATYPAJIbHBIX 4YHUCEN, IIPU3HAKU
JeTUMOCTH, LeJI0€ YHUCIIO, MOJYJb YMCIa, OOBIKHOBEHHas JpoOb U
necaTudHas ApoOb, CTAaHJAPTHBIA BUJ YUCIIA, PAIIMOHAIBHOE YHCIIO,
UppalMoHAIbHOE YHCIO, apU(pMeTHYeCKUi KBaJApaTHBI KOPEHb;
yMEHHE  BBINOJHATH JIEHCTBUS C  4YHMCIAaMH, CpaBHUBATh U
yHOpSAOYMBATh 4YHCIA, MPEACTABIAThH 4YHCIA Ha KOOPAMHATHON
NpSIMOW, OKpYTJIATh YHUCIA; YMEHUE JelaTb MNPUKUIKY U OLEHKY
pe3ysbTaTa BEIYUCICHUN

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LENbIM IOKa3aTeleM,
apupMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOM CTENEHU
Oonbllle €IMHUIBI; YMEHHME BBIIOJIHATH PAcdy€Thl MO (QopMyliam,
peoOpa3oBaHus LENbIX, APOOHO-PAallMOHAIBHBIX BBIPAKEHUN U
BBIPAKEHUI C KOPHSMHM, PA3JIOKEHHE MHOTOUYJIEHA HA MHOXUTENHU, B
TOM 4HCJI€ C UCHOJb30BaHHMEM (OpPMYJ pa3HOCTH KBaJApaToB U
KBaJ[paTa CyMMbI H Pa3HOCTH

YMeHue oneprupoBaTh NOHATUSMU: YHCIOBOE PAaBEHCTBO, YPaBHEHHE C
OIHOM TIEPEMEHHOM, 4YHUCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
NIEPEMEHHON; YMEHME pellaTh JMHEHHBbIE U KBaJpaTHbIE ypaBHEHUS,
JIpOOHO-pallMOHATIFHBIE YPAaBHEHHsI C OJHOW TMEPEMEHHOMN, CHUCTEMBI
JBYX JINHEHHBIX YPABHEHWM, JIMHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJlpaTHblE U JPOOHO-pallMOHAJIbHbIE HEPaBEHCTBA C  OJHOMI
IIEPEMEHHOM, B TOM UYHCJIE IPU PELIEHUH 3a/1ad U3 APYTUX MIPEIMETOB
W TPaKTUYECKUX 3aJay; YMEHHE HCII0JIb30BaTh KOOPAMHATHYIO
OpSIMyI0 U KOOPAMHATHYIO IUIOCKOCTh JUIS HM300paKEHUS peIIeHHM
YPAaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUIMH: GYHKIUS, Tpapuk QyHKIIUH, HYIH
byHKIIUH, MPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHusi, yObIBaHWS, HAWOOJbIIEE W HAUMCHBIICEC 3HAYCHUS
GbyHKIUY; YMCHHE OTIepUpPOBATH TTOHSITHSIMH: npsmas
MPONOPIMOHAILHOCTh, JTHHEWHAsT (QYHKIUS, KBaapaTUIHas (yHKIIHS,




oOpaTHasi TPOMOPLUOHANBHOCTh, Mapaboia, rumepoosa; yMeHue
CTPOUTH rpadky QyHKINH, UCIIOIB30BaTh Tpa(UKy IS OIpeIeICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, JJIS PELICHUs 3a]ad U3 JIPYTHX
y4eOHBIX TIPEIMETOB U peajbHOW JKU3HH, YMEHHE BBIPAXKAThH
(bopMynIaMu 3aBUCUMOCTH MEX]Ty BETHUYMHAMU

Ymenue OIIEpUpPOBATH MOHATHUSIMU: II0CJIEZIOBATEIbHOCTb,
apupmeTHyeckass M IeOMEeTpUYecKas  IPOrpecCHH;  yMEHHe
WCIOJIb30BATh CBOMCTBA MOCIENOBATENLHOCTEH, (OPMYJIBI CyMMBI U
o0IIero 4jaeHa MpH pelieHUM 3a/ad, B TOM 4YMCIe 3a1ad U3 JIPYyTux
y4eOHBIX PEAMETOB U PEANBbHOM KU3HU

YmMmenue peuiaTh 3aJa4d pa3HbIX TUIIOB (B TOM YMCJIC Ha IPOLCHTEHI,
JOJIM M 4YaCTH, JIBHKXCHHC, pa60Ty, HOCHY TOBAapOB H CTOUMOCTH
IIOKYIIOK U YyCJIYT, HAJIOT'HU, 3ala4U U3 obractu YHpaBJICHUA JUYHBIMU U
CeMEHHBIMU (1)I/IHaHCaMI/I); YMCHUC COCTaBJIATH BLIPpA’XCHH,
YpaBHCHHA, HCEPAaBCHCTBA W  CUCTEMbBI 110 YCJIOBHUIO 3aJa4u,
HCCICA0BAaTh IMOJIYYCHHOC PCIICHHUEC U OLUCHHBATH HpaB,I[Ol'IOI[O6HOCTB
IMOJIYUCHHBIX PE3YJILTATOB

YMeHne onepupoBaTh HMOHATHAMH: (HUTypa, TOYKA, OTPE3OK, MpsMas,
7y, JIOMaHasi, yrojl, MHOIOyTOJIbHUK, TPEYTrOJbHUK, paBHOOEAPEHHBIH
U PaBHOCTOPOHHUH TPEYrOJIbHUKH, HPSIMOYTOJIBHBIN TPEYroJbHUK,
Me/iiaHa, OUCCeKTpUca M BBICOTA TPEYrOJbHMKA, UYETHIPEXYTOJIBHUK,
napajuiesiorpaMMm, pomM0, HIpSIMOYTOJIBHHMK, KBaJparT, Tpamnenus;
OKpPYXHOCTb, KpYT, KacaTeibHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
¢urypamu; yMeHue pemiaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOM
KU3HU, Ha HAXO0XKJIEHUE I€OMETPUYECKHUX BEINYUH C IPUMEHEHUEM
M3Y4YEHHBIX CBOMCTB QUIyp U (PaKTOB

10

11

12

YMeHHe omepupoBaTh IOHATUAMHU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYTroJIbHUKOB; MapalieIbHOCTh M TMEPHEHAUKYISIPHOCTh TPSMBIX,
yroJl MEXAY HpsAMBIMH, MEPHEHIUKYISP, HAKIOHHAs, NPOEKLUS,
nonobue ¢puryp, NoJoOHbIE TPEYTrOJbHUKH, CHUMMETPHUSI OTHOCUTEIBHO
TOYKM U TPAMOH; YMEHHE pacro3HaBaTb PaBEHCTBO, CUMMETPHUIO U
nonobue ¢uryp, napauieIbHOCTh U NEPIEHIUKYISIPHOCTh MPSMBIX B
OKpY KaroIleM MUpe

YMeHue onepupoBaTh IOHATUAMM: JUIMHA, PAcCTOSIHUE, YIoj
(BeMIMuMHA yTIyla, CUHYC U KOCHUHYC yIjla TPeyrojbHHKA), IJIOLIa/ib;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U 0OBEKTOB B OKpY’KaroIIeM
MHpE; YyMEHHE TMpPUMEHATh (GOpPMYJNbI TEepUMeTpa U IUIOIMAIN
MHOTOYTOJIbHUKOB, JJIMHBI OKPYXXHOCTH M IUIOMIAJN Kpyra, o0bema
MPSIMOYTOJIBHOTO Tapajulefienuesia; yMEHHE NPUMEHSITh MPU3HAKU
paBEHCTBa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYIOJbHUKA,
teopemy Iludaropa, TpUrOHOMETpHUUECKHE COOTHOIICHUS  JJIS
BBIYHCIIEHUS IIMH, PACCTOSIHUH, IIIOMAAeH

YMmenue wu3o0pakaTh IUIOCKME (UTYpHl M HMX KOMOWHAIMH,
IIPOCTPAHCTBEHHBbIE (UIYpPbl OT PYKH, C IOMOIIBIO YEpPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CpEACTB 10 TEKCTOBOMY MWIIU
CHUMBOJIbHOMY OIIHCaHHIO

13

YMeHue onepupoBaTh MOHATHSAMH: TNPSMOYrojbHas — cHUcTeMa
KOOp/AMHAT, KOOPAMHATHl TOYKH, BEKTOp, CyMMa BEKTOPOB,
MIPOU3BEICHNE BEKTOPA HA YUCIIO0, CKAJSIPHOE MPOU3BEICHIE BEKTOPOB;




YMEHHUE MCIIOJIb30BaTh BEKTOPbHI M KOOPAMHATHI JJIs IIPEACTABIICHUS
JAHHBIX W pELIeHUs 3aJady, B TOM 4YHCIE M3 JAPYyruxX Yy4eOHbIX
IIPEAMETOB U PEaIbHOMN JKU3HU

14

15

16

VYMmenne ONCprupoBaTh IOHATUAMMU! CTOJIOUKOBBLIE U KPYTOBLIC
IMarpaMMbl,  TaOIUIBI, cpenHee  apudmMeTHdeckoe, MeIuaHa,
HauOoJbIIee W HAMMEHBIIEE 3HAYCHHUS, pa3MaxX YHCIOBOTO Habopa;
YMEHUE  W3BJCKaTh, HWHTEPIPETUPOBATH H  MPEOOpPa3OBBIBATH
nH(OpMAIINIO, TPEACTABICHHYI0 B Ta0IUIlaX M Ha JWarpaMMax,
OTPaKAIOIIYI0 CBOWCTBA M XAPAaKTEPUCTHKH PEATBHBIX MPOIECCOB U
HBHCHHﬁ; YMCHUC paciio3HaBaThb N3MCHYUBLIC BCIIMYMHBI B
OKpY’KalolieM MHUpe

YMeHue omnepupoBaTh MOHSATHSAMH: CIyYalHBIA OMBIT (CIy4aiHbIN
SKCIEPUMEHT), DJEMEHTApHOE COOBITHE (DJIEMEHTApHBIM HUCXO[)
CIIy4aifHOTO OIbITA, CIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMCHHUEC HaxXOAWUTb BCPOATHOCTU CJIy‘-IZlﬁHLIX COOBITUH B OIBITAX C
PaBHOBO3MOXKHBIMHU DJIEMEHTAapPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJaud METOJIOM OPraHM30BAaHHOTO Iepedopa W C HCIOJIb30BAaHHEM
MpaBWJIa YMHOXKEHHUS, YMEHHUE OIICHHBAThb BEPOATHOCTH pPEaTbHBIX
COOBITUM W SIBJIEHWUH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITH B OKpYXalolleM MHpPE U B IKHU3HU;
3HAKOMCTBO C IIOHATHUEM HE3aBHCHUMBIX CO6I)ITI/II\/JI; 3HAaKOMCTBO C
3aKOHOM OOJIBIIIUX YUCEI U €r0 POJIbIO B MACCOBBIX SIBJICHHSIX

YMeHue BBIOMpaTh MOJIXOAAIIMM H3y4eHHBIH METOJ| Ul pEeLIeHUs
3a/1a4d, NPUBOJUTH IPUMEPBI MAaTEMAaTUYECKHX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSIBIIEHUE 3aKOHOB MAaTEMAaTHUKU B
HCKYCCTBE, OIIMCBIBATH  OTJEJIBHBIE  BBIIAIOIIMECS  PE3YJIbTATHI,
MOJIyYEHHBIE B XOJAE Pa3BUTUSA MAaTEMaTUKU KaK HAyKH, IPUBOIUTH
MIPpUMEPBI MATEMAaTUYECKUX OTKPBITUN M UX ABTOPOB B OTEYECTBEHHOMN
Y BCEMUPHOU UCTOPUHU




INEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OI'D I1O

MATEMATHUKE
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna v BbIYKCICHUS
1.1 Harypasbnslie u niensle yncna. [IpusHaky JeIMMOCTH LIEIIbIX YUCEI
1.2 OOBIKHOBEHHBIE W JIECATHYHBIE  JAPOOHM,  MPOLEHTHI, OECKOHEUHBIC
HEepUOIMYECKUe IpooH
13 Panuonanenple  yucna. Apu@MeTHdeckue Olepaluud ¢ PalUOHAIbHBIMU
YKCcIaMU
14 JelictBuTtenpHble uuciaa. Apu(pMeTHYECKHE OINepalud ¢ JeHCTBUTENbHBIMU
YyHUClIaMU
15 [Ipubnuxénnnie BBIMMCIICHNA, TPaBWIA OKPYIICHWA, NPUKMIKA H OLCHKA
pe3yJbTaTa BBIYMCICHUN
2 Anrebpanyeckue BhIpaKeHUs
2.1 BykBeHHbIE BbIpaXKeHUs (BbIPAXKEHHsI C IEPEMEHHBIMHU)
29 Crenenbp ¢ uenbM mnokazateneM. CTelneHb C palMOHAJIBHBIM IOKa3aTeJeM.
' CBolicTBa CTENEHU
2.3 MHorouseHsl
24 Anrebpanueckas 1poob
25 Apudmernueckuit KOpEHb HaTypaJIbHON CTEIIECHHU. HenictBus c
' apupMeTHYECKUMHU KOPHSIMH HaTypajIbHOU CTEEHH
3 YpaBHeHUs 1 HEpaBEHCTBA
31 Hensie 0 JIpOOHO-pallMoOHaNbHbIE ypaBHEHHs. CHCTEMBI M COBOKYIHOCTH
YpaBHEHUH
39 Llenpile u npoOHO-panoOHabHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYIHOCTHU
HEPABEHCTB
3.3 Perienne TeKCTOBBIX 3a4a4
4 YucnoBble IOCIEN0BATENBHOCTH
4.1 [TocnenoBatreabHOCTH, CIOCOOBI 3aJaHUS TOCIIEI0BATEIbHOCTEN
49 Apudmernueckass M reoMmerpuyeckas nporpeccuu. Dopmynia  CIOKHBIX
MPOLIEHTOB
5 DyHKIMHU
Oynkuus, crnocodsl 3amaHus ¢yHkuumu. ['padpuxk  ¢yHkumu. OOnacts
orpezeNeHuss 1 MHOKeCTBO 3HaueHuil pynkunu. Hymu ¢ynxmuu. [IpomexyTtku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakcCUMyMbl U
MUHUMYMBbl (QyHkuuu. HaunOonbliee u HauMeHblllee 3HaueHUE (DYHKIMHM Ha
IIPOMEXKYTKE
6 KoopaunaTs! Ha psIMOil U MIJIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlexapToBbI KOOPAMHATHI HA IIJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GuUrypsl 1 UX cBOicTBa
7.2 TpeyroapHUK
7.3 MHOroyrojabHUKH




7.4

OKpy’>KHOCTb U KpYyT

7.5 H3mepenue reoMeTpu4eCcKux BEIU4YHH
7.6 BekTopsl Ha I0CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHUKA
8.2 BepositHOCTB
8.3 KomOuHaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
HPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

Maremaruka. ['eomerpus: 7 - 9-e kiaccel: 0a30Bblii ypoBeHb: ydeOHUK; 14-¢ wuznanue,
nepepadoranHoe AtanacsH JI.C., byryzop B.®., Kamomues C.b. u ap. AxuuonepHoe
obmectBo «M3natenscTBO «IIpocBemnieHue

METOANYECKHUE MATEPUAJIBI 1JIs1 YUUTEJIA

Maremaruka. ['eomerpusi: 7—9-e  kimaccel:  0a30BBIA  YPOBEHb:  METOJUYECKOE
rocobue K MPEIMETHOM JIMHUM y4eOHUKOB no TEOMETPUU JL C.
Aranacsna, B. ®. byrysosa, C. b., KamommeBa u np./ — 2-e wusm., crep. —
Mockaa:IIpocsenienne,2023.
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