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IMNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OJMH M3 OCHOBHBIX Pa3/IeIOB IIKOJbHOM MaTeMaTHKH,
UMEIOIINNA CBOEH IeIbI0 00ECTIeUnTh M3yYeHUEe CBOMCTB M pa3MepoB QUTYp, HX
OTHOLIEHUI ¥ B3aMMHOE PACIHOJIOKEHHUE, ONUPAETCd Ha  JIOTHYECKYIO,
JIOKA3aTeNbHYI0 JUHUIO. LIeHHOCTh M3ydeHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
oO1ero 00pa3oBaHMs 3aKJIIOYAETCA B TOM, YTO OOYYAIOUIUIICS YUYUTCS MPOBOJUTH
JIOKA3aTeJIbHbIE PACCYKJICHHUS, CTPOUTH JIOTHYECKHE YMO3aKIIFOUECHHS, JOKA3bIBATh
VCTUHHBIE YTBEP)KIECHHS W CTPOUTh KOHTPIPHUMEPHI K JOXKHBIM, IPOBOJUTH
pacCykJleHus «OT TMPOTUBHOTO», OTJIWYaTh CBOWCTBA OT  IPHU3HAKOB,
(bopMyIMpOBaTH OOPATHBIE YTBEPKIACHUS.

Bropoii uenpi0 H3yuyeHUss TE€OMETpUHU SIBIISETCS HCIOJIb30BaHHE €€ Kak
MHCTPYMEHTA NpPHU PEUICHWU KaK MaTEeMaTUYeCKUX, TaK U MPaKTUYECKUX 3ajady,
BCTPEYAIOMINXCS B peajdbHOW >ku3HU. OOydYaromuiicss JOHKEH HayYUThCS
ONpPENEIUTh TEOMETPUUECKYIO (PUTYpy, OMHUCATH CIOBAMHU JaHHBIA 4YEPTEXK WU
PUCYHOK, HAITH TJIOLIAAb 3€MEJIBHOIO YYaCTKa, paCCUUTATh HEOOXOIUMYIO JTUHY
OTITOBOJIOKOHHOTO Kalenst wim TpeOyemble pa3Mepbl rapaka [JIsi aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAsi, BBIYMCIHUTENIbHAS JUHUA B U3YUYEHUU T€OMETPHUHU.
[Ipu pemenun 3amay MPAKTUYECKOTO XapaKTepa OOYYaIOIIUNUCA YUYHUTCS CTPOUTH
MaTEMaTUYECKUE MOJIETIM  PEANbHBIX JKU3HEHHBIX CUTyallud, MPOBOJUTH
BBIYMCIICHUS U OLIEHUBAThH aJIEKBATHOCTh MOJIYUYEHHOTO PE3YJIbTATA.

Kpaitne BakHO TOMYEPKUBATH CBS3M TEOMETPUU C JAPYTHMH yYeOHBIMU
peIMeTaMu, MOTUBUPOBAThH MCIIOJIB30BaTh OMPEACIICHUS TEOMETPUUECKUX (QUTYDP
U TIOHSATHH, IEMOHCTPUPOBATH MPUMEHEHHE MOJYYCHHBIX YMEHHH B (U3HKE U
TEXHUKE. OTH CBA3M HauOosiee sSpKO BUOHBI B TeMax «BekTopb»,
«Tpuronomerpuueckue cooTHoueHus», «Meroa koopauHat» u «Teopema
[Tudaropar.

VYuebnbiit Kypc «l'eoMeTpus» BKIIOYACT CICAYIOIIME OCHOBHBIC pPa3JlCibl
conepxkanusi: «l'eomerpuueckue Qurypsl M uUX cBoiicTBay, «V3Mmepenue
F€OMETPUYECKUX  BEJIMYUHY», «JleKapTOBbl KOOPAMHATHI HA  IUIOCKOCTHY,
«BexTops», «JIBrmkeHus miockoctuy, «lIpeodbpazoBanus mogo0us.

Ha m3yuenue yueOnoro kypca «I'eomerpusi» orBonutcsa 204 gaca: B 7 kacce
— 68 yacoB (2 yaca B HeZient0), B 8 Ki1acce — 68 yacoB (2 yaca B HeZeNI0), B 9 kiacce
— 68 yacoB (2 Jaca B HEJIEINIO).

[Tpu BHECEHUHU KOPPEKTUB B YUEOHBIN MJ1aH 00pa30BaTeIbHON OpraHu3aluu U
OpU MEepepacnpeeieHU 4acoB Y4eOHOW Harpy3ku B IIOJIb3Y YBEJIMYEHHS Ha
OpraHU3alMI0 yTIyOJEHHOTO W3Y4YeHUs OTACNbHBIX YYEOHBIX TMPEIMETOB U
npopunaprHoe oOydeHue (4. 6.2 cr.12 ®3), comepxkaHue U IUIAHHUPYEMBbIC
pe3yNnbTaThl MO Y4EOHOMY MPEIMETy JOJKHBI ObITh HE HHMXKE COOTBETCTBYIOIIMX
cogepxkanusi W IwaHupyembix pesyiabratoB  DOOIL. Pazgen «lloypounoe



IJIaHUPOBAHUE» pabodeit mporpaMMbl yaeOHOTO npeamera «['eomeTpus» SBisieTCs
MPUMEPHBIM, YUYUTEIb BIPABE CAMOCTOSTEIBHO H3MEHATH IOCIEAOBATEILHOCTD
U3YUYCHUSI TEM C YYETOM HCIOJIb3YEeMbIX YU4eOHO-METOJUYECKHE KOMILUIEKCOB W
WHIUBUTYyATBHBIX OCOOCHHOCTH OOYYArOIIMXCS, OMPEIEISITh BUABl KOHTPOIBHBIX
paboT, yBeIMYMBATh KOJUYECTBO YAaCOB HA H3YyYCHUE OTICIBHBIX TEM MpH
YBEIIMYEHUH YacoOB Ha MpeIMeT B y4eOHOM IUiaHe. B TakoM ciydae moypodHOe
IJIAaHUPOBAHUE YUUTEN pacCMaTpUBaeTCs M yTBEPXKIAeTCs Ha 3acelJaHuu
IIKOJIBHOTO METOJUYECKOT0 OO0bheauHeHus. [Ipu 3TOM KOJUYECTBO KOHTPOJIBHBIX
paboT momkHO ObITH He 6osee 10 % oT o0IIero KoJudecTBa 4acoB, OTBOIUMEIX B
roJ Ha U3y4YeHHue MpeameTa






COJEPKXAHUE OBYUYEHUA
7 KUIIACC

HavansHble noHaTHs reoMeTpun. Touka, mpsiMasi, OTpe30K, Jyd. Yroi. Buasl
yriioB. BeprukanbHble U cMexHble Yriabl. buccekrpuca yria. Jlomanas,
MHOTOYyroJIbHUK. [IapannenbHOCTh 1 EPIEHIUKYISIPHOCTD IPSIMBIX.

Cummerpuunsbie purypbl. OCHOBHBIE CBOKCTBA 0CeBOM cuMMeTpuu. [IpumMepsr
CUMMETPHUU B OKPY’KAIOILIEM MUpE.

OCHOBHBIE TIOCTPOEHHSI C MOMOILBIO LUPKYJS U JIMHEUMKH. TpeyronbHUK.
Bricora, Mennana, OuccekTpurca, UX CBOMCTBA.

PaBHOOenpeHHBIE M PAaBHOCTOPOHHHMM  TpeyrojbHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M TpU3HAKU pPaBHOOEAPEHHOro TpeyrojbHuka. IlpusHaku
PaBEHCTBA TPEYTOJbHUKOB.

CBolicTBa M IPU3HAKHU NapaJIeNbHbIX NPsAMbIX. CyMMa yrioB TPEYrOJIbHHKA.
Bremnue yribsl TpeyroiabHUKa.

IIpssmoyrosibHbI  TpeyronbHUK. CBOHCTBO MEIHMAHBl IPSAMOYTOJIBHOIO
TPEYTOJIbHUKA, IPOBEAEHHON K runoTenyse. [Ipu3Haky paBeHCTBa NPSAMOYTOJIBHBIX
TPEYTOJIBHUKOB. [IpAMOYTOJIbHBIN TPEYTOJIBHUK C YTiIoM B 30°.

HepaBencTtBa B reoMerpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema 0 OousbllieM yriie U OoJiblliell CTOPOHE TPEyroJIbHUKA.
IlepnieHAMKYJISp U HAKIIOHHAS.

['eomerpruueckoe Mecto TOYeK. buccexkrpuca yrina W CEpeAUHHBIN
NEPIEHINKYJIAP K OTPE3KY KAK TEOMETPUYECKAE MECTA TOUYEK.

OKpyXHOCTb M KpYyI, XOpAa M JWaMeTp, HUX CBOWCTBAa. BsammHoe
PacCIIOIOKEHUE OKPYKHOCTU U IpsAMOU. KacarenbHas U ceKylias K OKPYKHOCTH.
OxkpyXHOCTb, BIHCaHHas B YroJ. BnucanHas W onMcaHHAass OKPYKHOCTH
TPEYTOJIbHUKA.

8 KUIACC

YereipéxyronbHuku. llapannenorpamm, ero npusHaku U cBomcra. JacTHble
Cllydad MapajijiesorpaMMoB (MPSMOYTOJIbHUK, poMO, KBajapar), UX NPU3HAKU U
cBoiicTBa. Tpameuusi, paBHOOOKas Tpamerus, e& CBOWCTBAa W MPU3HAKH.
[IpsiMoyTroJibHAS Tpanenus.

Meron ynBoenusi Menuansl. LlenTpanbHas cummerpus. Teopema Daneca u
TEOpPEMA O MPOMOPLUUOHAIBHBIX OTPE3KaAX.

Cpennue TMHUM TPEYTroJibHUKA U Tparneuuu. LleHTp macc TpeyroiabHuKa.

[Tomobue TtpeyronpbHUKOB, Kodhdummuent mnomodus. IlpusHaku momOOUS
TpeyroJbHUKOB. [IpuMeHeHne moqooust mpy peleHny NPakTUIeCKuX 3a/1a4.



CporicTBa mIomaaeii reomerpudeckux Guryp. DopmMynbl A TUIOHIAAH
TPEeYroJibHUKa, NapajienorpaMma, pom6a u Tpanenuu. OTHOIIEHUE IUIOIIaIen
n0100HBIX QUTYP.

Briuncnenue miomanei TpeyroJibHUKOB U MHOTOYTOJBHUKOB Ha KJIE€TYATOMN
Oymare.

Teopema Iludaropa. Ilpumenenne teopembr Iludaropa npu permeHun
MPAaKTUYECKUX 3a/1a4.

CHHyC, KOCHMHYC, TaHT€HC OCTPOrO yIJila HPSIMOYTOJBHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO. TpUTOHOMETpHUYECKHE (DYHKITUU
yrioB B 30, 45 u 60°.

BniucanHble U IIEHTpaIbHBIE YIUIbL, YTOJ MEXAY KaCATENbHON U XOPIOU. YTJIIbI
MEXIy XOpAaMU M CEKyIIMMH. BrIiMcaHHbIE M OMHCAHHBIE YETHIPEXYTOJbHHKHU.
B3aumHoe pacnonoxenue AByx okpyxkHocTei. Kacanuwe okpyskHocteil. OOmue

KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.
9 KUIIACC

Cunyc, kocuHyc, TaHrenc yrioB or O mo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXK1eCTBO. DOpMYyIIbI MPUBEACHUS.

Pemenune tpeyronpHnkoB. Teopema KOCMHYCOB U TeOpeMa CUHYCOB. Pemienne
MPAaKTUYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue noao6us. [1ogodrie COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NPOU3BENECHUM OTPE3KOB XOPZA, TEOPEMBI O MPOU3BEICHHUU
OTPE3KOB CEKYIIUX, TEOpEMa O KBaJpaTe KacaTeabHOM.

Bekrop, anuHa  (MOmyib) — BEKTOpA,  COHAINPABIEHHBIE  BEKTOPHI,
IPOTHUBOIIOJIOKHO HAMPABIEHHbBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpallMM HAJ BEKTOopaMu. PasnokeHWe BeKTopa IO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalspHOE MPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE /ISl HAXO0XKICHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTH. Y paBHEHHUS IPSIMOI M OKPY’KHOCTH B
KOOpJIMHATAX, MEPECEUCHUE OKPYXKHOCTEH M MpsMbIX. MeTOoJ KOOpJAMHAT U €ro
MIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. [JIMHA OKPYKHOCTH. [ 'pajtycHas u pagraHHas
Mepa yriia, BBIUKCIECHHE MJIMH Nyr OKpyxkHOocTeu. [lnomane kpyra, cekropa,
CErMEeHTa.

JIBIDKEHUST TUIOCKOCTH M BHYTPEHHHE CUMMETpUU GUryp (3JieMeHTapHbIC
npeactasnenus). [Tapannensueiit nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA 1TPOI'PAMMDBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJbTaTbl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«l"eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYEeCKOE BOCIIMTAHME:

IIPOSIBJICHMEM HHTEpPECca K MPOLUIOMY M  HACTOSALIEMY POCCHUMCKOU
MAaT€MaTUKH{, LEHHOCTHBIM  OTHOUIEHWEM K  JOCTMIKEHHSIM  POCCHMCKHX
MAaT€MaTHKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THUX
JOCTIKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cdepax;

2) rpaskIaHCKOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U peasiu3aluu ero
npaB, MPEICTaBICHHEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYD, SBICHUU, MPOIEAYpP TPakKITAHCKOTO OOIIecTBa (HarpuMmep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX IACHUIO 3TUUECKUX TPOOJIeM, CBI3aHHBIX
C TMPAaKTUYECKHUM IPUMEHEHUEM JIOCTMKEHHM HAyKH, OCO3HAaHHMEM BaKHOCTHU
MOPAJIbHO-3THYECKUX IPUHLHUIIOB B IESITENBHOCTH YUYEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAHOBKOII Ha aKTMBHOE Yy4YacTU€ B PEIICHUU NPAKTUUYECKUX 33734
MaTeMaTU4YECKONW HaIpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMaTHYECKOTO
0o0pa3oBaHMsl HAa MPOTSHKEHUM BCEH >KM3HU U1 YCHEIIHOW MpOoQecCHOHAIbHON
NEATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM MHAMBHUAYAIbHON TPAeKTOPHH 00pa30BaHUs U KU3HEHHBIX TIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY U  3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PEUICHUH, pPACCYX ACHUH, YMEHHIO BHJIETh
MaTeMaTU4ECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpHEHTaUuel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAayYHBIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOJAbI U
oOIecTBa, MOHMMAHMEM MAaTEMATHYECKOW HAyKHM Kak c(epbl 4YelIOBEYECKOU
JEATEIIbHOCTH, ATAloOB €€ Pa3BUTUS W 3HAYMMOCTH JJISI Pa3BUTHUS LUBWIM3ALNH,
OBJIQJICHUEM SI3BIKOM MAaT€MaTHUKH U MAaTeMaTUYECKOW KyJIbTYpOW KaK CpPEACTBOM
NIO3HAHUS MHpPA, OBJAJECHUEM MNPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATEIBCKON
NEeATEIIbHOCTH;



6) ¢usuyeckoe BocnuTaHHe, (POPMHPOBAHHE KYJIbTYPHI 3A0POBbSA H
IMOLMOHAJIBHOIO0 0J1arONOTyYHUs:

TOTOBHOCTBIO IPUMEHATh MATEMATHUYECKUE 3HAHUS B HHTEPECAX CBOETO
3M0POBBS, BEIEHHUS  3J0pPOBOrO  oOpaza JKM3HM  (3M0pOBOE  THTAHUE,
cOamaHCHUPOBAaHHBIM PEKUM 3aHATUH M OTIbIXA, peryispHas ¢uznyeckas
aKTUBHOCTH), C(OOPMHUPOBAHHOCTHIO HaBbIKA pe(hIeKCUH, IPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JPyroro 4ejJoBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpHMEHTAlMENd HAa IPUMEHEHUE MAaTEMATUYECKUX 3HAHUM I pELIEHNs 3a7a4 B
00JacTU COXPAHHOCTH OKPY’KaloLIei cpebl, IIIaHUPOBAHUS MMOCTYIIKOB U OLEHKU
UX BO3MOJKHBIX MOCJIEACTBUM AJIsl OKPY’KAIOLIEH Cpeibl, OCO3HAHUEM IJI00aIbHOTO
XapakTepa SKOJIOTMYECKHUX Mpo0JIeM U IyTe UX pelIeHMs;

8) ajanTanus K M3MEHSAIOMUMCH YCJIOBHIM COLUMAJIbHON ¥ NMPUPOIHOH
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSAM B YCIIOBHUAX HEOIPEACIEHHOCTH, ITOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO AEATEIBHOCTh, B TOM YHCIIE
YMEHUE YUUThCA y APYIHX JIOAEH, MpUoOpeTatb B COBMECTHOW AESATENbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMHU U3 OIBITA IPYTHX;

HEOOXOJIMMOCThIO B  (DOPMUPOBAHMM HOBBIX 3HAHHMM, B TOM YHCIE
(GopMyIupOBaTh UJIEU, TOHATHSA, TUIIOTE3bI 00 OOBEKTAX U SIBICHUSAX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HaBAaTh JEPUIUTHl COOCTBEHHBIX 3HAaHUM W
KOMIIETEHTHOCTEN, INIAHUPOBATH CBOE PA3BUTHE;

CHOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYyalMl0, BOCHPHUHHUMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMIl KOHTpMEp, KOPPEKTUPOBAThH
OPUHUMAaeMble pPELIECHUS U JAEUCTBUA, (POPMYJIMPOBATH M OLICHUBATh PUCKU U
HOCIIEACTBUSL, (POPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHbIC YHUBEpPCAIbHbIE yYeOHbIe 1eiCTBUA

ba3oBble JJornueckune aeicTBUs:

e BBUIBJISTH U XapPaKTEPHU30BaTh CYILIECTBEHHBIE MPU3HAKU MATEMATHYECKUX
00BEKTOB, TOHATHHA, OTHONICHWH MEXIYy TMOHATUAMH, (OPMYIHPOBATH
ONPENICIICHUS]  TOHSTHM, YCTAaHABIMBATh  CYUIECTBEHHBIM  MPU3HAK
KiaccuuKauyu, OCHOBAaHUSA JJIi OOOOINCHUS W CPaBHEHHS, KPUTEPUHU
MIPOBOJIMMOTO aHAIIN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH MW  MPeoOpPa3OBBHIBATH  CYXKIICHUS:
yTBEpAUTEIbHBIE M OTpPHUIATEIIbHBIC, CIWHUYHBIC, YacTHBIC W oO0IIue,
YCIIOBHBIC;



BBISIBIISITh ~ MAaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
NpOTUBOpEYHsi B (akTaxX, [aHHBIX, HAONIONEHUSX U YTBEPKIACHHUSIX,
npeaaraTh KPUTSPUH TSl BBISIBJICHHUS 3aKOHOMEPHOCTEH U TPOTHBOPCUHH;
JIeNaTh BBIBOJABI C HWCIOJIH30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIIFOUCHHU 110 aHAJIOTUH;

pa30upaTh JT0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUU (MPAMBIE U OT
POTUBHOTO), TPOBOJIUTH CAMOCTOSTEIFHO HECJIOXKHBIE JI0Ka3aTeIbCTBA
MaTeMaTH4YeCKuX (HaKTOB, BBICTpAWBATh APTYMEHTAIMIO, TPHBOJIUTH
IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOWpATh Croco0 pemeHus y4dyeOHOW 3amaud (CpaBHUBATH HECKOJIBKO
BAPHAHTOB pEIICHUS, BBHIOMpATh HaWOOJee MOAXOMANUH C Y4ETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBbie uccien0BaTe/IbLCKUE IeHCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHUSA,
dbopMyIMpoBaTh BOMPOCH, (UKCUPYIOUIUE MPOTUBOpEUne, MpooIemMy,
CaMOCTOATENIbHO YCTAaHABJIMBATh HMCKOMOE M JlaHHOe, (GOpMHPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO TTO3UIINIO, MHCHHCE,

IPOBOJUTh IO CAaMOCTOSTEIHLHO COCTABICHHOMY TUIaHY HECIIOXKHBIN
AKCIEPUMEHT, HEOOJIBIIIOE UCCIIE0BAHUE MO YCTAHOBIECHUIO 0COOCHHOCTEN
MaTeMaTHYECKOr0 00BbEKTa, 3aBUCUMOCTENH 00BEKTOB MEXKTy COOOMH;
CaMOCTOATENHHO (OPMYIHPOBATH 000OIIEHUS W BBIBOJBI 1O pe3yJibTaTaM
POBEIEHHOTO HAOJIOICHUSI, HWCCIICIOBAaHMS, OIICHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIECHUI;

IPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIJIBUTATh
MPEANOI0XKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh HMH(POPMALMM, JAHHBIX,
HEOOXOIMMBIX JIJIsl PELICHUS 3a]auH;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBATb U HHTEPIPETHPOBATH
MH(POPMALUIO PA3JIMYHBIX BUAOB U (OPM IIPEICTABICHHUS;

BbIOMpaTh (GopMy MpEACTaBICHUS HMHPOPMALMH U UIUTIOCTPUPOBATH
pemiaeMble 3a7adyd CXeMaMH, JAHarpaMMaMH, HHON Tpadukod H HX
KOMOMWHAIMSIMU,

OLICHHMBATh HAAEKHOCTh HMH(OpPMAIMM 10 KPUTEPUSAM, MPEUIOKEHHBIM
yUUTENEM WIH C(POPMYIMPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE 1CHCTBHSA:

BOCIIPUHUMATH U (DOPMYITUPOBATH CYKJICHHUSI B COOTBETCTBUU C YCIOBUIMU
U 1EJISIMU OOIIEeHHUs, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M NHCBMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS IO XOJIy pPELICHUs
3a/1a4l, KOMMEHTHPOBATh MOJIYYEHHBIN PE3YIIbTAT;

B X0JIe 00CYXJIeHHUs 3a/1aBaTh BOMIPOCHI M0 CYLIECTBY O00CYKIaeMON TEMBI,
npoOJIeMBbl, pelIaeMoi 3a1auu, BbICKa3bIBaTh MJICH, HAICIEHHBIE HA TTOMCK
pELIeHMs], COIIOCTABIIATH CBOM CYKJICHHUSI C CYKICHHUSIMHU JPYTUX YYaCTHUKOB
auanora, oOHapy»KMBaTh pa3iu4ve U CXOJICTBO MO3HUIIUNA, B KOPPEKTHOM
dbopme popmyUpoBaTh pa3HOTIACHUS, CBOU BO3PAKECHUS;

NPEICTaBIATh PE3YIbTAThl PEIICHUS 3aa4l, YKCIIEPUMEHTA, UCCIIEI0BAHNUS,
POEKTa, CAMOCTOSITENILHO BHIOMPATh (hOpMAT BHICTYIUICHUS C yUYETOM 3a/1a4
Npe3eHTalru U 0COOEHHOCTEN ayIuTOPUH;

NOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHAUBUYaTbHON
paboThI IpU PEIICHUH YYEOHBIX MAaTEMaTHYECKUX 3a]1aY;

OPUHUMATh LEIb COBMECTHOM MESITEeIbHOCTH, IUIAHUPOBATH OPraHU3aALUIO
COBMECTHOH paloOThI, pacmpenensTh BUIbl paboOT, JAOrOBapUBATHCH,
00CyXKIaTh MpoIecC U pe3yJbTar paboThl, 00001aTh MHEHUS HECKOJIBKUX
JIFOIEH;

y4yacTBOBaTh B TIpynmnoBeIX (opmax padoTel (00OCyxaeHus, OoOMeH
MHEHUSMH, MO3TOBbI€ IITYPMBbI U JPYTHUE), BBIIOJIHATH CBOKO YacTh pabOThI
U KOOPIWHHUPOBaTh CBOU JEUCTBHUS C JAPYTMMU WICHAMH KOMAaHJbI,
OLICHHMBATh KaueCTBO CBOEro BKJIaJa B OOLIMH HPOAYKT IO KPUTEPUSIM,
chOpMyTUPOBAHHBIM YYACTHUKAMHU B3aUMOICUCTBUSI.

PeryisiTuBHBIC YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUSA

CaMoopraHn3aunﬂ:

CaMOCTOSITENIbHO COCTABJISATh IUIAH, aITOPUTM PEIICHUS 3a7ayu (WU ero
4acTh), BBIOMpaATh CIIOCOO pPEIICHUS ¢ YYETOM HMEIOIIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh M KOPPEKTHPOBATh
BapUaHThI PEIICHUI ¢ y4ETOM HOBOM MH(pOpPMALIHH.

CaMOKOHTpOJIB, 3MOIII/IOH3JILHLII71 HHTEJIJICKT.

BJaJIETh CIIOCOOaMH CaMOIIPOBEPKU, CAMOKOHTPOJIS IIPoLiecca U pe3yJibTaTa
pelIeHUs MaTEMaTUYECKOH 3a1a4H;

IIPEIBUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PEIICHHUH 3a1a4H,
BHOCUTH KOPPEKTUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENBLCTB,
HalJEHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEMH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA IEATEIBHOCTH MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSCHATH NPUYMHBI JOCTHXKEHUS WIM HEJOCTHXKEHUS IIElH,
HaXOJUTh OIIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEIJMETHBIE PE3YJIBTATBI



K xoHiy oOydenuss B 7 KJjacce OOydYarolUCS TMOIYYUT CIICAYIOIIHE
MIPEIMETHBIE PE3YJIbTATHI:

Pacrio3naBaTh W3yueHHBIE TE€OMETpUYECKHME (UTYpBI, ONPEAeNsiTh HX
B3aMMHOE PAaCIOJIOKEHHE, H300pakaTb TIeOMETpUYecKre (Urypbl, BBIMOIHATH
YEPTEKU I10 YCIOBUIO 3a7a4u. VI3MepsITh TMHENHBIE U YIJIOBBIE BEJIMYKUHBI. Pemars
3a/1a4M Ha BBIUMCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henate rpyOyr0 OILICHKY JIMHEHHBIX W YTJOBBIX BEJIUYMH MPEIMETOB B
peabHOM KU3HU, Pa3MEPOB MPHUPOIHBIX OO0BEKTOB. Paznuyarh pasMepbl ATHX
00BEKTOB IO OPSJIKY BEIMYUHBI.

CTpoUTh YEPTEXKHN K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCsd MNpPU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, HCIOIb30BATh
MPU3HAKYU M CBOWCTBA PAaBHOOCAPECHHBIX TPEYTOIHHIUKOB TP PEIICHUH 3a]1a4.

[IpOBOINUTE JTOTHYECKUE PACCYKIACHUS C HCIOJIb30BAHUEM I€OMETPUYECKHUX
TEOPEM.

[Tonb30BaThCsd MNpPU3HAKAMU PABEHCTBA MPSIMOYIOJIBHBIX TPEYTrOJIbHHUKOB,
CBOMCTBOM MEJMAHBI, IPOBEIAEHHON K THIIOTEHY3€E MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELLICHUU F€OMETPUYECKUX 3a]1a4.

OnpenensaTe NapauieIbHOCTh MPSIMBIX C TIOMOIIBIO YTIIOB, KOTOPIE 00pa3yeT
¢ HUMU cekywad. OnpenensTe napauieIbHOCTh MPSMbBIX C ITOMOUIBIO PABEHCTBA
PACCTOSTHUAM OT TOYEK OAHOM IIPSAMOU A0 TOUYEK APYTOU MPSIMOM.

Pemats 3aaun Ha KIeT9aTol Oymare.

[TpoBOIUTE BRIYMCIICHUS U HAXOUThH YUCIIOBBIC M OYKBEHHBIE 3HAUCHHUSI YTIIOB
B I'€OMETPUYECKUX 3a7a4yax C MCIIOJb30BAHUEM CYMMBbI YIJIOB TPEYI'OJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YTJIOB, OOpa30BaHHBIX MpPH TEPECEYEHUU JBYX
MapajyieIbHbIX MPSIMBIX CEKYIIEeH. Pelars mpakTuyecKue 3aJauyr Ha HaXO0XKIACHUE
YIJIOB.

Bnagerp noHATHEM TEOMETPUUYECKOrO MECTa TOYEK. YMETh OIPEIECIATh
OMCCEeKTPUCY yIJia U CEPEIUHHBIN NEPIEHAUKYIIAP K OTPE3KY KaK reOMETPUUECKUE
M€CTa TOYEK.

@opmMynUPOBaTh ONPEAECIEHUS] OKPYKHOCTH M KPyra, XOpAbl U JIHAMETpa
OKPYKHOCTH, IT0JIb30BaThCS UX CBOMCTBAMHU. Y METh IPUMEHSTH 3TU CBOMCTBA IIPU
pelIeHnu 3a1ad4.

Bnagers moHsTHEM ONMCAHHOM OKOJIO TPEYrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1eHTp. Ilonb3oBaThcs (akTaMu O TOM, UYTO OUCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, M O TOM, 4YTO CEpPEIUHHBIE
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOUKE.

Bnagerp nonsATHEM KacaTeabHOUW K OKPYKHOCTH, IOJIb30BaTHCSI TEOPEMOU O
MEPIEHANKYJISIPHOCTH KacaTeJIbHOM U paauyca, NPOBEAEHHOIO K TOUKE KaCaHHUS.



[lonbp30BaThCsA MPOCTEUIIMMHU T€OMETPUYECKUMHU HEPABEHCTBAMM, IIOHUMATH
UX MPAKTUYECKUI CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKUE MOCTPOEHHUS C MOMOLIBIO LIUPKYJISI U
JIMHENKU.

K xkonmy oOyuenus B 8 Kkjacce OOyYarOMIMICS TONYYHT CICTYIOIIHIE
IIPEAMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJBlI 4YETBIPEXYTOJBHUKOB, HX DJIEMEHTHI,
II0JIb30BATHCS UX CBOMCTBAMU IIPU PELIEHUU T€OMETPUUECKUX 3a/1a4.

[TpumMeHATh CBOICTBAa TOYKHM IEPECEUEHHS MEIHWAaH TPEYroJibHHKa (LIEHTpa
Macc) B pELICHUHU 3a/a4.

Bitaners noHsATHEM CpelHEN JINHUH TPEYTOJIbHUKA U TPANELUH, IPUMEHATD X
CBONCTBA MPH PELICHUU reoMeTpudeckux 3anad. [lons3zoBarbes Teopemon daneca
U TEOPEMOM O NPONOPUHOHAIBHBIX OTPE3KaX, NPUMEHATh HUX [JIS PEIICHUS
IIPAKTUYECKUX 3a/1a4.

[TpuMeHATh pU3HAKKU MOJ00US TPEYTOJIbHUKOB B PEIIEHUH IT€OMETPUUECKUX
3az1ay.

[Tonb3oBaTecst Teopemoi [ludaropa ansg pemieHUss TE€OMETPUUYECKUX U
IIPaKTUYECKUX 3a1a4. CTPOUTh MATEMATUYECKYIO MOJIEIIb B IPAKTUYECKUX 3aa4ax,
CaMOCTOSTEIIBHO JEeNaTh YEPTEK U HAXOAUTH COOTBETCTBYIOLIME JUTUHBI.

Brnaners nonsATHAMHM CHHYCa, KOCHMHyCa WM TaHIE€HCa OCTPOro yria
IIPSIMOYTOJIBHOTO TPeyrojbHUKa. 110J1630BaThCA 3TUMM NOHATUAMU JUIS PELUCHUS
MPAKTUYECKUX 3a/1a4.

Boruucnars (pa3audHbIMA CIOCO0AMU) IIOIIAb TPEYTOJbHUKA U IUIOIIAN
MHOTOYTOJIbHBIX ~ (uryp (mosib3ysicb, TJ€ HEOOXOJUMO, KaJIbKYJISTOPOM).
[IpuMeEHATH OJIyYeHHBIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

Biagets NOHATHSAMH BIMCAHHOIO M LIEHTPAJIBbHOIO YIVIA, HCIIOJIb30BaTh
TEOPEMBbI O BIIMCAHHBIX yriax, yriax MexAy XOpAaMH (CEKyUIMMH) U Y€ MEXIY
KacaTeNbHOM M XOPAOU IPH PEIICHNH F'€OMETPUYECKUX 3a1a4.

Binaners NmoHATHMEM ONMCAaHHOTO YETBIPEXYTOJBHUKA, PUMEHATH CBOWCTBA
ONMCAHHOTO YEThIPEXYTOIbHUKA IIPU PEILICHUN 3a/1a4.

[IpuMEHATh NONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMAaTHYECKHE
MOJENH ISl 3a/1a4 PEAIBHOW KM3HH U NPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TpUMEHEHHEM NoA00Us W TPUTOHOMETpUU (TOJB3YACH, TAE HEOOXOAMMO,
KIbKYJISITOPOM).

K koHmy oOyueHuss B 9 kiacce oOydaroIIMHCA MOJYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIUU OCTPHIX YIJIOB, HAXOAWTh C UX
IIOMOILBIO PA3JINYHBIE 3JEMEHThl MPSAMOYTOJIBHOIO TPEYTrOJbHUKA («pelIeHue



MPSIMOYTOJIBHBIX TPEYTOIBLHUKOBY). HaxXoauTh (C MOMOIIBIO KAIbKYJISATOPA) JTHHBI
Y YTJIbI JUIsl HETAOJUYHBIX 3HAYEHUH.

[Tonp3oBaThCs popMyslaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPHUCCKUM
TOXKJIECTBOM JIJII HAXOXKJICHHUSI COOTHOIICHHH MEXTY TPUTOHOMETPUICCKUMU
BEJTMIHHAMH.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JIJISl HAXOXKJICHUS Pa3TUIHBIX
AJIIEMEHTOB TPEYTOJbHUKA («pPEIIEHHWE TPEYTrOJbHUKOBY»), TMPUMEHATh HX IpHU
pEIIeHNY TEOMETPUUYECKUX 3a/1a4.

Bragets nonstusMu npeoopa3zoBaHus MoA00Ms, COOTBETCTBEHHBIX DJIECMEHTOB
nonoOHbIX ¢uryp. Ilomb3oBaThcsi cBOMCTBaMH MOA00US MPOM3BOJBHBIX (DUTYD,
YMETh BBIYUCIATH JJIWHBI U HAXOJIUTh YIUIbI y MOA00HBIX ¢uryp. [lpumensts
CBOMCTBa MOAOOMS B MPAKTHUYECKUX 3ajladaX. YMeTh MPHUBOAUTH MPUMEPHI
0I00HBIX (PUTYP B OKPYIKAIOIIEM MHPE.

[Tonp30BaThCsl TEOpEMaMU O MIPOU3BEACHUN OTPE3KOB XOP/, O MPOU3BEACHUN
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThCS BEKTOpAMH, MOHHMMATh MX TE€OMETPUYECKUM U (PU3MUECKU
CMBICII, TIPUMEHSATh WX B PEIICHUH TEOMETPUUCCKMX M (U3HUECKHX 3aaad.
[TpuMeHsTh CKAIPHOE MPOU3BEICHUE BEKTOPOB /ISl HAXOXKICHUS JJIUH U YTJIOB.

[Tosb30BaTHCS METOIOM KOOPAUHAT HA TIIOCKOCTH, IPUMEHSITH €T0 B PEIICHUN
F€OMETPUYECKUX U TIPAKTUIECKUX 3a7ad.

Bragers NMOHATHSMU MPaBUIBHOIO MHOTOYTOJBHUKA, JJIMHBI OKPYXHOCTH,
JUTMHBI TyTH OKPY>KHOCTH U PaJWaHHON MEphI yTrila, YMETh BBIYUCIIATH ILIOINIA]Ib
KpyTa u ero yacteil. [[puMeHsITh moydeHHbIE YMEHUS B IPAKTUICCKUX 3aa4ax.

Haxomute ocu (Wi TEHTPBI) CUMMETPUH (DUTYpP, TPUMEHSTH IBMKCHUS
IUIOCKOCTH B MPOCTEHUIINX CITyYasix.

[TpumeHsTh TOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTH MAaTeMaTH4YeCKUE
MOJIEIH JJIs 3a]1a4 peaabHON KU3HHU U TIPOBOJIUTH COOTBETCTBYIOIINE BBIYUCICHUS
C TPUMEHEHUEM TOJ00US W TPUTOHOMETPUYECKUX (YHKIHHA (MONB3YSICh, TIE
HEO0OXO0IUMO, KATBKYJISATOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

HanmeHoBaHMe pa3ie/ioB U TeM KosmvecTBo yacos DJIeKTpOHHbIe (HM(pPOBbIE)

Ne i/
NMPOrpamMMbl Bcero o0pa3oBaTesibHbIE PeCypChl

[IpocTeiimme reomeTpuueckue GUrypsi
U UX cBoiictBa. 3mepenue 14 bubmmoreka LIOK https://m.edsoo.ru/7f415¢2e

TCOMETPHUICCKUX BCININH

2 TpeyrosbHUKU 22 bubmuoteka LIOK https://m.edsoo.ru/7f415¢2e
[TapannenapHbIC IPSMBIC, CyMMa YTJI0B
P P > &F Y 14 bubnuoreka IOK https://m.edsoo.ru/7f415e2e
TPEYTOJIbHUKA
OKpyKHOCTB U KpyT. [ 'eomeTpruaeckue
by Py p 14 bu6moreka LIOK https://m.edsoo.ru/7f415¢2e
MOCTPOCHHUS
5 [ToBTOpeHwue, 06001IeHNE 3HAHUI 4 bu6mmoteka LIOK https://m.edsoo.ru/7f415¢e2e

OBIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68


https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KIIACC

No i/ HanmeHnoBaHue pa3jieiioB U TeM KosmvecTBo yacos JIEKTPOHHBIE (HH(PPOBHIE)
° i/m
NPOrpamMMblI Bcero o0pa3oBaTe/bHbIE PeCypChl
1 YeTsIpEXYroJbHUKU 12 bu6mmoreka LIOK https://m.edsoo.ru/7f417¢18
Teopema darneca u Teopema o
2 IPONOPLHUOHAIBHBIX OTPE3KaX, MOJOOHBIE 15 bu6mumoreka LIOK https://m.edsoo.ru/7f417¢18

TPEYrOJIbHUKU
[Tnomans. Haxoxaenue miomanei

3 TPEYIroJIbHUKOB U MHOTOYT'OJIBHBIX 14 bubmuoteka [{OK https://m.edsoo.ru/7f417¢18
¢buryp. [Tnomaau momoO6HBIX GUTYP

Teopema Iludaropa u Hauana

4 10 Bu6nuoreka LIOK https://m.edsoo.ru/7f417e18
TPUTOHOMETPUU
VYTIibl B OKpY>KHOCTU. Brincanusie u
ONMCAHHBIE YEThIPEXYTOJIbHUKH.

5 pexy 13 Bubnuoreka LIOK https://m.edsoo.ru/7f417e18
Kacarenbnble k okpyxHocTH. Kacanue
OKPYXHOCTEU

6 [ToBTOpeHME, 0000IIIEHNE 3HAHUI 4 bu6mmoreka LIOK https://m.edsoo.ru/7f417¢e18

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68


https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KIIACC

Ne i/

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmMbl

Tpuronomerpus. Teopembl KOCUHYCOB
U CUHYCOB. Pelienne TpeyroinbHuKoB

[TpeobpazoBanue mogoous.
Merpudeckue COOTHOILICHHS B
OKPYXXHOCTH

Bexkrtopsl
JlekapToBbl KOOPJUHATHI HA IJIOCKOCTH

[IpaBuibHBIE MHOTOYTOIBHUKH. JJTHHA
OKPYXHOCTH U IJIOIIaAb Kpyra.
Brraucienune miomanaen

JIBM>KEHUS MIIOCKOCTH

[ToBTOpenue, 06001IeHNE,
cucTeMaTH3aIus 3HaHUH

KoauuecTBO 4acoB

Bcero

16

10

12

68

JIEKTPOHHBIE (HH(PPOBHIE)
o0pa3oBaTe/bHbIE PeCypChl

bubmuoreka I{OK https://m.edsoo.ru/7f41al2¢

bu6nuoreka LIOK https://m.edsoo.ru/7f41al2¢

bu6mmoreka IIOK https://m.edsoo.ru/7f41al2¢
bubmuoreka I{OK https://m.edsoo.ru/7f41al2¢

bu6mmoreka IIOK https://m.edsoo.ru/7f41al2¢

bu6mmoreka LIOK https://m.edsoo.ru/7f41al2¢

bu6nmoreka LIOK https://m.edsoo.ru/7f41al2¢



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Nenm/m  Tema ypoka
1 [IpocrTeiinme reoMeTpuuecKue 0ObEKThI
2 MHOroyrojapHuK, JIoMmaHast
3 CMexHbIE U BEPTUKAJIbHBIE YTJIbI
4 CMeXHBIE U BEPTUKAJIBHBIE YTIJIBI
5 CMexHbIE U BEPTUKAJIbHBIE YTJIbI
6 CMeXHbIE U BEPTUKAJIBHBIE YTIJIbI
7 CMexXHbIE U BEPTUKAJIbHBIE YTJIbI
8 CMeXHBIE U BEPTUKAJIBHBIE YTIJIbI
9 N3mepenne IMHENHBIX U YITIOBBIX BEJIMYMH, BBIYMCICHUE OTPE3KOB U YIJIOB
10 W3mepenue MTMHENHBIX U YITIOBBIX BEJIMUMH, BBIYMCIEHUE OTPE3KOB U YIJIOB
11 N3Mepenne TMHENHBIX U YTIOBBIX BEJIWYMH, BBIYUCICHUE OTPE3KOB U YIJIOB
12 W3mepenue MMHENHHBIX U YITIOBBIX BEJIMUMH, BBIYMCIEHUE OTPE3KOB U YIJIOB
13 [TepumeTp u ruiomaab GUTyp, COCTABICHHBIX U3 MPSIMOYTOJIBHUKOB
14 [epumeTp 1 miomaas GUryp, COCTABICHHBIX U3 MPSMOYTOJbHUKOB
15 [ToHsATHE O paBHBIX TPEYrOJIBHUKAX U NIEPBUYHBIE TPEICTABICHHS O PaBHBIX (PUTYypax
16 Tpu npu3HaKa paBeHCTBA TPEYTOJIBHUKOB
17 Tpu npusHaka paBeHCTBA TPEYTOJIbHUKOB
18 Tpu npu3HaKa paBeHCTBA TPEYTOJIBHUKOB
19 Tpu npusHaka paBeHCTBA TPEYTOJIbHUKOB
20 Tpu npu3HaKa paBeHCTBA TPEYTOJILHUKOB
21 Tpu npusHaka paBeHCTBA TPEYTOJIbHUKOB

KoanuyecTBO 4acoB

Bcero

—t et e e e e ek e e e ek e e e e ek e e e e



22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

39

40

41

42

[Ipu3Haky paBeHCTBA MPSAMOYTOJIbHBIX TPEYTOJIBHUKOB

[Ipu3Haky paBeHCTBA NPSAMOYIOJIbHBIX TPEYTOJBHUKOB

CBOMCTBO MeIMaHBI IPSIMOYTOJIBHOIO TPEYTOJIbHUKA, IPOBENEHHOM K THIIOTEHY3€
CBOICTBO MeIMaHBI IPSIMOYTOJIBHOI'O TPEYTOJIbHHUKA, IPOBENEHHO K THIIOTEHY3€
PaBHOOE1peHHBIE U PABHOCTOPOHHUE TPEYTOJIbHUKU

[Ipu3Haku 1 CBONCTBa paBHOOEIPEHHOTO TPEYTOJIbHUKA

IIpu3Haku u cBONCTBA paBHOOEIPEHHOTO TPEYTOJIbHUKA

[Tpu3Haku 1 CBOMCTBA paBHOOEAPEHHOTO TPEYTOJIHHUKA

HepasenctBa B reomeTpun

HepagenctBa B reomerpun

HepasenctBa B reomeTpun

HepagenctBa B reomerpun

[IpssMOYTOIBHBIN TPEYTOABHUK € yIIIOM B 30°

[IpsiMmOyTroabHBIN TPEYTOIBHUK € yIiIoM B 30°

Konrtponsnas padora o Teme "TpeyroibHuKu"

[TapannenpHbIe IpsIMBIE, UX CBOMCTBA

[IaTeiit noctynar EBkinna

Haxkpecr nexaliye, COOTBETCTBEHHbBIE U OJHOCTOPOHHHE YTJIbl, 00pa30BaHHbIE IPU
NepecevyeHu! NnapauieabHbIX IPSIMBIX CEKyIIeH
HakpecT nexaiiye, COOTBETCTBEHHbBIE U OJHOCTOPOHHUE YTJIbl, 00pa30BaHHbIE MPU
MepECEUEHUH MapaJIEIbHbBIX MPSIMBIX CEKYIIEH
Haxkpecr nexariye, COOTBETCTBEHHbBIE U OJHOCTOPOHHHE YTJIbl, 00pa30BaHHbIE IPU

NIepECEeYCHUH NapAIIICIIbHBIX IPSIMBIX CEKYLICH

HakpecT nexatiye, COOTBETCTBEHHbBIE H OJHOCTOPOHHUE YTJIbl, 00pa30BaHHbIE MPU
MepeceueHU N MapaiebHbBIX MPSIMBIX CEKYIIEH
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43

44

45

46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

HakpecT nexatine, COOTBETCTBEHHbBIE H OJHOCTOPOHHUE YTJIbl, 00pa30BaHHbIE MPU
MepeceyeHu ! MapaiebHbBIX MPSIMBIX CEKYIIEH

IIpu3Hak napajuIeIbHOCTH NPSMBIX Y€pE3 PAaBEHCTBO PACCTOSIHUM OT TOYEK OJHOM IIPSIMOM 10
BTOPOU NPSIMOU

[Ipu3Hak napayieIbHOCTH MPSIMBIX YEPE3 PABEHCTBO PACCTOSHUN OT TOYEK OAHOM NPAMOM 10
BTOPOM NIPAMOU

CymMa yriioB TpeyroyJbHHKa

CymMmMa yIJI0B TpeyrosJbHUKa

Buemnue yrisl TpeyrojipHuKa

BHenue yribl TpeyrojipHuKa

Kontponbnas padota o teme "llapannensHbie psMbIE, CyMMa YIJIOB TPEYTrOJIbHUKA"
OKpy’KHOCTb, XOPZIbI U JUAMETP, UX CBOICTBA

KacarenbHast K OKpY>KHOCTH

OKpy’>KHOCTb, BIIUCAHHAS B YToOJl

OKpy’KHOCTb, BIIUCAHHAS B YTOJl

[Tonstne o I'MT, npumeHeHue B 3a1a4ax

[Tonstue o I'MT, npumenenue B 3axadax

buccekrpuca u cepeIlMHHBIN NEPIEHANKYIISIP KaK TEOMETPUYECKHE MECTA TOUEK
OKpy’KHOCTb, OIMCAHHAsL OKOJIO TPEYTOJIbHUKA

OKpy’>KHOCTb, OTIMCAHHAs1 OKOJIO TPEYTOJIbHUKA

OKpy’KHOCTb, BIIUCAHHAS B TPEYTOJIBHUK

OKpy>KHOCTB, BIINCAHHAS B TPEYTOJIBHUK

[Ipocreiiune 3ana4n Ha IOCTPOEHUE

[Ipocreiimme 3a1a4yn Ha MOCTPOEHUE

Konrtponsnas padora o Teme "OKpyKHOCTb 1 KpyT. ['eomeTprueckne moctpoeHus"

[ToBTOpeHME 1 0000IIIEHNE 3HAHII OCHOBHBIX MOHATHI M METOJIOB Kypca 7 Kilacca
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66 HroroBas koHTpobHAs paboTa

67 [ToBTOopenue u 0000IIeHNE 3HAHUN OCHOBHBIX TOHATHI U METOJIOB Kypca 7 Kilacca

68 [ToBTOpEeHME 1 0000IIEHNE 3HAHNIT OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kilacca
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

68



8 KIIACC

Ne i/

10
11
12
13
14
15
16
17
18
19

Tema ypoka

[TapamienorpaMM, ero NpuU3HAKU U CBOMCTBA
[Tapannenorpamm, ero npu3HaKku U CBOMCTBA
[TapamienorpaMM, ero NpuU3HAKU U CBOMCTBA

YacTHbIe cydan nmapauieorpaMMoB (TIPsIMOYTOJIEHUK, pOMO, KBaJIpaT), UX MPU3HAKH U
CBOMCTBA

YacTtHble ciayyau napamieaorpaMMoB (MPSMOYTOJIbHUK, POMO, KBaApaT), UX MPU3HAKU U
CBOMCTBa

YacTHble ciyyan napajuiesorpaMMoB (MIPsIMOYTOJIBHHUK, pOMO, KBaapaT), UX NPU3HAKUA U
CBOMCTBA

Tpaneuus

PaBHOOOKAs 1 IPSIMOYTOJIBHAS TPATICIHH
PaBHOOOKas U IPSIMOYTOJIbHAS TPATICITHH

Mertona yaBoeHUsI METUaHbI

LlentpanbHas cuMMeTpus

KonTponbhas padota no teme "YeTblpéXyroabHUKN"
Teopema ®daneca u TeopeMa 0 NPONOPLHUOHATIBHBIX OTPE3KAX
Cpenusis TUHUS TPEYTOJIbHUKA

Cpenusisa nuHus TpeyroJIbHUKA

Tpaneuus, e€ cpenHss TUHUSA

Tpaneuus, €€ cpeaHss JIMHUSL

[IponopiimoHaabHbIE OTPE3KU

[IponopumoHanbHbIE OTPE3KU

KoanuecTBo 4acoB

Bcero
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20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

LlenTp Macc B TpEyroJibHUKE

[TomoGHBIE TPEYTOIBHUKH

Tpu npuzHaka no100us TPEyroIbHIUKOB

Tpu npuzHaka mogoous TpeyroJbHIUKOB

Tpu npuzHaka no100us TPEyroIbHIUKOB

Tpu npuzHaka mogoous TpeyroJbHIUKOB

[Tpumenenue mogoOust MPU PEIICHUH MPAKTUIECKUX 3324
Konrpomnsnas padora o Teme "[lomoOHbIe TpeyroabHUKH"
CpoiicTBa miomaaei reoMmeTpuaeckux Guryp

®opmyJibl IS 0N TPEYTOJIbHUKA, apajieorpaMMa
DopMyIbl IS MJIOMAAN TPEYTOJIbHIKA, MapajieorpaMma
®opmyJibl IS 0N TPEYTOJIbHUKA, apajieorpaMMa
DopMyIbl IS MJIOMAAN TPEYTOJIbHIKA, MapajieorpaMma
DopMmyJibl IS IJIOMAAN TPEYTroJdbHUKA, MapaiesorpaMma
Brruucnenue miomianeit CaoxHbIX GUryp

[Tnomanu ¢puryp Ha kiIeTyaTot Oymare

[Tnomaau noxoOHBIX Guryp

[Tnomanu mogoOHBIX puryp

3azauyy ¢ MPaKTUUYECKUM COAECpKAHUEM

3aayu ¢ MPaKTHYECKUM COAEepKAHUEM

Pemrenne 3ama4d ¢ nOMOIIBIO METOIa BCIIOMOTATEIBHOM TUIOIAIN
KonTponbnas pabora no teme "ITnomans"

Teopema [Tudaropa u e€ npumeHeHHE

Teopema [Tudaropa u e€ npumeHeHue

Teopema [Tudaropa u e€ npumeHeHHE

Teopema [Tudaropa u e€ npumeHeHue
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46

47

48
49
50
51
52
53
54
55
56
57
58
59

60

61

62
63

64

65
66
67

Teopema [Tudaropa u e€ npumeHenue

OnpeneneHne TPUTOHOMETPUUECKUX (DYHKITHI OCTPOTO yIJia MPsSMOYTOJIBHOTO TPEYToJbHHUKA,

TPUTOHOMETPUUECKHE COOTHOLLIEHUS B IIPIMOYTOJIbHOM TPEYTOJIbHUKE
OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO

OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO

OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO

KonTponbhas pabora no teme "Teopema Iludaropa n Hauana TpuroHomeTpun”
BrnincaHHbIe 1 IEHTpaIbHBIE YIUIbI, YTOJ MEKIY KacaTeabHOU U XOpIOU
BrnncanHble ¥ IeHTpaIbHbIE YIIIbI, YTOJ MEXKIY KacaTeabHOU U XOpI0H
BrnincaHHbIe 1 IEHTpaIbHBIE YIUIbI, YTOJ MEKIY KacaTeabHOU U XOpIOU
VYTibl MEXAY XOplaMU U CEKYIIUMU

VYTibl MEXAY XOpaMU U CEKYIIUMU

BrnircaHHBIE M ONMCAHHBIC YETBIPEXYTOIBHUKY, UX IIPU3HAKU U CBOMCTBA
BrucanHble ¥ ONIMCAHHBIE YETHIPEXYTOJIBHUKY, UX IIPU3HAKU U CBOMCTBA
BrnircaHHBIE M ONMCAHHBIC YETBIPEXYTOIBHUKY, UX IIPU3HAKU U CBOMCTBA

IIpuMeHeHHne CBOMCTB BIIMCAHHBIX U OIIMCAHHBIX YETBIPEXYTOJIBHUKOB IIPU PELICHUU
r€OMETPUYECKHX 3a/1a4

HpI/IMeHeHI/IC CBOMCTB BIIMCAHHBIX U OIMHCAHHBIX tleTHpéX}’l"OJ’ILHI/IKOB IIpU pCHICHUA
reOMETPHUICCKUX 3aaaY

B3anMHoe pacmnioniokeHue IBYX OKPY>KHOCTEH, OOIIMe KacaTeIbHbIC
Kacanune okpyxHOCTEHN

KonTtponbnas padoTa mo Teme "VYTiIbl B OKPY>KHOCTH. BrincanHbIe ¥ ONMCaHHbBIC
YEThIPEXYTrOJIbHUKH"

IToBTOpEHNE OCHOBHBIX MOHATUN U METOJIOB KYpcoB 7 U § KJIacCOB, 0000IIEHUE 3HAHUI
IToBTOpEHNE OCHOBHBIX MOHATUN U METOJIOB KypcoB 7 U § KJ1accoB, 000011IeHUE 3HAHUI

HToroBast KOHTpOJIbHAS padoTa
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68 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KypCcOB 7 U 8 KJIacCOB, 0000IICHUE 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68



9 KIIACC

Ne i/
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Tema ypoka

Onpenenenue TpUroHoMeTpuueckux GyHkimii yriaos ot 0° mo 180°
®opmyJibl IPUBEACHUS

TeopeMa KOcHHYCOB

Teopema KOCUHYCOB

TeopeMa KOCHHYCOB

Teopema cunycoB

Teopema cuHyCcOB

Teopema cunycoB

HaxoxaeHue JJIMH CTOPOH U BEJIMYUH YIJIOB TPEYTOJIbHUKOB
Pemenne TpeyroabHUKOB

Pemenne TpeyrosbHMKOB

Pewenne TpeyrosbHIUKOB

Pemenue TpeyroabHUKOB

[IpakTHueckoe NpUMEHEHNE TEOPEM CUHYCOB U KOCUHYCOB
[IpakTHieckoe NPUMEHEHNE TEOPEM CHHYCOB U KOCUHYCOB
Konrpomnsnas padora no Teme "Pemenne TpeyroabHUKOB"
[TonsiTue o mpeoObpa3zoBaHUU TTOAO0US

CoOTBETCTBEHHBIE 3JIEMEHTHI OJJOOHBIX (hUTYD
CoOTBETCTBEHHBIE 3JIEMEHTHI MOJOOHBIX (UTYp

Teopema o pou3BeICHUH OTPE3KOB XOP/, TEOPEMa O POU3BEICHUN OTPE3KOB CEKYIIIUX,
TeopeMa O KBaJpaTe KacaTelIbHOM

KoanuecTBo 4acoB

Bcero
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21

22

23
24
25

26

27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

Teopema o pou3BeIEeHUH OTPE3KOB XOPJI, TEOPEMa O MPOU3BEIACHUN OTPE3KOB CEKYIIUX,

TeopeMa 0 KBaJpare KacaTeIbHON

TeopeMa 0 mpou3BeACHUU OTPE3KOB XOPA, TEOpEMa O MPOU3BEICHUN OTPE3KOB CEKYIIIHUX,

Teopema O KBaJpaTe KacaTelbHOU
[IpumeHeHne TeopeM B PEIIEHUM T'€OMETPUUECKHX 3a]a4
[IpuMeHeHne TeopeM B PEIIEHUH FEOMETPUUYECKUX 3a/1a4

HpI/IMeHeHI/IC TEOPEM B PCIICHHUU I'COMCTPUICCKUX 3ada1

Kontponbnas padota o teme "l[IpeobpazoBanue mogodus. MeTpuieckue COOTHOIICHHS B

OKpYyXHOCTH"

Onpenenenne BeKTOpoB. PU3NUECKUI U TEOMETPUUECKUN CMBICT BEKTOPOB
CrnosxeHue ¥ BBIYMTAHHUE BEKTOPOB, YMHOKCHHE BEKTOPA HA YHCIIO

CrnosxeHue ¥ BBIYMTaHNUE BEKTOPOB, YMHOKEHHE BEKTOpA Ha YHCIIO

CrnosxeHue ¥ BBIYMTAHHUE BEKTOPOB, YMHOKCHHE BEKTOPA HA YHCIIO

PasnosxeHne BekTOpa 1o IByM HEKOJIMHEAPHBIM BEKTOPAM

Koopaunats! BekTopa

CkasipHO€ IIPOU3BE/IEHNE BEKTOPOB, €r0 MPUMEHEHHUE JIJIsl HAXOKACHUS JITUH U YTJIOB
CkassipHO€E IPOU3BEIEHNE BEKTOPOB, €70 IPUMEHEHUE JIUIS HAXOKAEHUS IUIMH U yTJIOB
Pemenne 3ama4d ¢ nOMOIIBIO BEKTOPOB

Pemenue 3a1a4 ¢ moMoLIbI0 BEKTOPOB

[TpumeHeHre BEKTOPOB IS pelIeHHs 3a7a4d (PU3UKU

Konrponsnas padora o teme "Bextopsr"

JlexkapTOBbI KOOPIMHATBI TOUEK HA TUNIOCKOCTH

YpaBHeHHE IPAMON

YpaBHeHuUe npsImoit

YpaBHEHHE OKPYKHOCTH

KoopauHatsl Touek nepecedeHus OKpyKHOCTH U MPSIMOi
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44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

62

63

64

65

Meroa KoOpAMHAT NPU PELIEHUN T€OMETPUUECKUX 3a]a4, IPAKTUYECKUX 3a4a4

MeTo KOOpAMHAT IPU PEILIEHUN T€OMETPUYECKUX 3a/1ay, IPAKTUUECKUX 3314

Meroa KoOpAMHAT NPU PELIEHUN T€OMETPUYECKUX 3a]ad, IPAKTUYECKUX 3a4a4
Konrpomnbnas padora o Teme "/lekapToBbl KOOPAUHATHI HA TIIOCKOCTH"

[IpaBuUIBEHBIE MHOTOYTOJIBHUKH, BEIYMCIICHHE UX HJIEMEHTOB

Hucno n. /InuHa oKkpyKHOCTH

Hucno nt. /InuHa oKpyKHOCTH

JliHa IyTH OKPY>KHOCTH

Panuannas mepa yrna

[Tnomanp kpyra, cekTopa, CerMeHTa

[Inomane kpyra, ceKTopa, CermeHTa

[Tnomanp kpyra, cekTopa, CerMeHTa

[ToHsiTHE O IBM>KEHUH IIOCKOCTH

[TapannenbHbIN IEPEHOC, TOBOPOT

[TapaienbHbIN IEPEHOC, TOBOPOT

[TapannenbHbIN IEPEHOC, TOBOPOT

[TapaienbHbIN IEPEHOC, TOBOPOT

[IpuMmeHeHne NBUKEHUIN NPU PEIICHUH 3a/1a4

Konrponsnas padora no temam "[IpaBuibHble MHOTOYTOIBHUKHA. OKPY>KHOCTb. J|BHKEHHUS
IJI0CKOCTH"

[ToBTOpenue, 06001IeHNe, ccTeMaTu3alus 3HaHul. VI3MepeHne reoMeTpruuecKux BEIUYUH.
TpeyroasHUKU

[ToBTOpeHmEe, 0000IIEHNEe, CUCTEMaTH3aNKs 3HaHui. [lapaniensHble U MepIeHIUKYIIPHBIC
psIMbIE

[ToBTOpenue, o0o0IeHNE, cUcTeMaTH3alus 3HaHui. OKpYKHOCTh U KpyT. ['eomeTrpuueckue
MOCTPOEHHUSA. YTIIbl B OKPYKHOCTHU
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[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIMs 3HaHUN. BriricaHHbIe U ONTMCAaHHBIE OKPYKHOCTH

66
MHOTOYTOJIbHUKOB
67 HToroBast KOHTpOJIbHAsA paboTa
68 [ToBTOpeHmE, 0000IIEHNEe, CUCTEMATH3AINS 3HAHUMA

OBIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

68






YUYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIbBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YYHEHUKA

* 'eomerpus, 7-9 knaccel/ Atanacsa JI.C., byty3os B.®., Kagomiies C.b. u

npyrue, AkinonepHoe obmectBo «M3aarenscTtBo «IIpocBeiienne»

METOANYECKHUE MATEPUAJIbBI VIS YUUTEJA

N

l'eomerpust: numaktudeckue matepuansl st 9 kiacca / B.I'. 3uB, B.M. Meiinep. — M.:
[Tpoceemenue, 2011.

Nzyuenne reomerpun B 7, 8, 9 kitaccax: METOMYECKUE PEKOMEHIALINN: KHUTA TSl YIUTENS /
[JI.C. Aranacsan, B.®. Byry3os, FO.A. I'nazkoB u ap.].— M.: [Ipocsemnienue, 2008.

. PaSHoypOBHeBHC 3aiaHuda  OJisE TCMATHUYCCKUX W HUTOT'OBBIX KOHTPOJIBHBIX pa60T 1o

reometpu. 7-9 kmaccel. / JI.S. @emuenko. — /1.,2004.

COopHUK 3a7aHUl JUI1 TEMAaTHYECKUX U UTOTOBBIX aTTECTAllUi MO TeoMeTpuu. 7- 9 kiacc. /
JLA.denuenxo. — J1.,2009

b. I'. 3uB. 'eomerpus. Jlunakruyeckue Marepuaisl o reoMeTpuu. 9 kiacce (k yueOHuky JI.
C. ArtanacsHa u 11p.). — M.: IlpocBemenue, 2010 u nocieayromue u3aaHus.

Bbanku 3amanuii ®UII: http://opengia.ru/ , http://sdamgia.ru.

3uB b. I'. u gp. 3amaum no reometpun, 7-11. — M.: IIpocsemenue, 2010.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

https://m.edsoo.ru/7f417af8

banku 3amanuit ®UITU: http://opengia.ru/ , http://sdamgia.ru.
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