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HHosicHuTeIbHAA 3aNIMCKA

PabGouass mnporpamMma BHEYpOUHOM JesiTenbHOCTH  «MareMaruyeckas
JabopaTopus MO PelIeHUI0 M30paHHBIX 3a7auy» NpelHa3HaueHa aig yyammxces 10-
11 xnmacca, U3ydarongx MareMaTUKy Ha 0a30BOM W/WJIM YIIIYOJICHHOM YPOBHSX U
paccuntana Ha 68 uvacoB (1 wac B Henmemto). CoaepkaHue yd4eOHOro Marepuana
MOI00PaHO TaKUM 00pa3oM, YTOOBI, BO-TICPBBIX, 3AKPETTUTh UMCIOIIUECS 3HAHUS U
HABBIKH, 4, BO-BTOPBIX, MPEIOCTABUThL BO3MOXXHOCTH IO3HATHh MaTEMaTHKy Ha
0oJiee BEICOKOM YPOBHE W MTPUMEHUTH MTOJTYICHHBIC 3HAHUS MPU PEIICHUH 3aaHuI
reomeTpruyeckoro oioka Ha EI'D nmo matemaTuke.

BbiOOp reoMeTpuuecKkoll  COCTAaBJISIOLIEH HE  CiIy4aeH, TakK Kak
TEOMETPUYECKOe O0pa3oBaHWE WIPAET BAXKHYIO POJIb M B TMPAKTUYECKOW, W B
JyXOBHOM »u3HM oOmecTBa. [IpakTudeckass CTOpoHa CBs3aHa C CO3JaHUEM U
MPUMEHEHUEM WHCTPYMEHTApHs, HEOOXOAMMOTrO YEJIOBEKY B €ro MpPOIYKTHBHOMN
JeSTEILHOCTH, JTyXOBHAsi CTOPOHA — C MHTEIUIEKTYalbHBIM Pa3BUTHEM 4YEJIOBEKa,
(bopMHpOBaHHUEM XapaKTepa U 0OIIEH KYJIbTYpHI.

[Iporpamma 3aliMET 3HAYMMOE MECTO B O0pa30BATEIBHOM IMpOLIECCE
CTapIICKIIACCHUKOB, TaK KakK TO3BOJIAT HAYYUTh WX MPUMEHSTH IOTYYCHHBIC
MaTeMaTHYeCKHe 3HAaHUS MW YMEHHS II0 peImIeHUI0 W30paHHBIX 3amad B
HECTAaHJAPTHBIX CHUTYaIlUsX. YUHUTBIBas TOT (PAKT, 4TO MHOTHE 3aJaHUS HOCST
UCCJIEIOBATENLCKUIM  XapakTep, OHU OyayT CrnocoOCTBOBaTh (HOPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, OCOOBIX KadyeCTB MBIIUICHUS, HEOOXOIUMBIX JIJIS
ajanTaiy B COBPEMEHHOM HHGOPMAIIMOHHOM MHpE, a TaKXke IJisi BbIOOpa
Oyayiieit mpodeccuoHaTbHON AeATSIBHOCTH.

PesynbraTel OyayT OpHUEHTHPOBAHBI Ha IMOJTYYECHHUE KOMIIETEHTHOCTEH ISt
nocieaywmein  mpopeCCHOHAIBHOM  JICITEIPHOCTH KaK B paMKax JaHHOMU
MpeAMETHOM 00JIaCTH, TaK U B CMEXKHBIX ¢ HEH 001acTsX.

1. Il1anupyembie pe3yJibTaThl OCBOCHUA KyPCa BHEYPOYHOM
AeAITeJIbHOCTH

[Iporpamma HampaBjeHa Ha JOCTUKEHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U
MPEAMETHBIX PE3YJIbTaTOB OO0yudeHHUs, CHOpMYIUpOBaHHBIX Ha ocHOBe PI'OC
COO.

[Tnanupyemsle auunocmHbvle pe3ynibmamsl OCBOCHUS Y4eOHOro npeamMera
XapaKTepU3yIOTCs:

- 2pasicoancKko2o 60CNUmMAanUs: TOTOBHOCTU K BBIIIOJHEHUIO 00S3aHHOCTEH
rpaXkIaHWHA U peaM3alliH €To MPaB, MPEACTABICHUS O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUW, MPOILEAYpP TPaKIaHCKOTO
oO1iecTBa (BbIOOPHI, OMPOCHI U TIP.);

- NampuomuyecKko20  80CNUMAHUSL U HOPMUPOBAHUSL  POCCULICKOU
UOeHMUYHOCMY: 1IEHHOCTHOTO OTHOUIEHHS K OTCUYECTBEHHOMY HAay4YHOMY
HACJIEUI0 MaTeMaTWUKH, T[OHUMAaHWS 3HAYEHUs MAaTeMaTUKH B  JKU3HU
COBPEMEHHOTI'0 O0IIEeCTBa, CIIOCOOHOCTH BIAAETh JOCTOBEpHOW HH(poOpMaImen o
NEPEIOBBIX JTOCTIKEHUSAX U OTKPBITUSAX MHPOBOM M OTEUECTBEHHOW MaTEMaTHKH,



3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOMCTBE MUpa U 00IIECTBA;

- OYX0B8H020 U HPABCMBEHHO20 8OCNUMAHUSL 0emeli HAd OCHO8E POCCULCKUX
MPAOUYUOHHBIX YeHHOCMell: TOTOBHOCTH K OOCYXJICHHIO ATHYECKHX IpoOJieM,
CBSA3aHHBIX C MPAKTUYECKUM TPUMEHEHHEM JOCTHKEHUN HayKH, OCO3HAHHEM
BKHOCTH MOPaJIbHO-3TUYECKUX MPUHIUIIOB B ICSITEIIbHOCTH YUEHOTO;

- npuobwjenue Oemeu K KYJIbMYPHOMY HACIeOUlo  (3cmemuieckozo
gocnumanusl): CHOCOOHOCTH 3MOLMOHAIBHOTO M 3CTETUYECKOIO BOCHPHUATHS
MaTeMaTUYECKUX OOBEKTOB, 3a/layu, PEIICHUH, PacCYXICHUM, YMEHHUS BHUJIECTb
MaTeMaTUYeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

- NONYIApU3AYUA HAYYHBIX 3HAHUL cpedu Oemel (YeHHOCmU HAYYHO20
NO3HAHUS): OPUEHTAUUU B JEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YelIOBEKa, MPUPOJIbI U
oOIIecTBa, MOHMMAHHE MAaTEeMAaTHMUYEeCKOW HAyKh Kak c@epbl YelOoBEYECKOM
JEATEIIbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYMMOCTH IS Pa3BUTHS IIUBWIN3ALUU;
OBJIQJICHUE S3bIKOM MATEMATHKA M MaTeMaTHYECKOW KYyJIbTYpOM Kak CPEICTBOM
MO3HAHUS MHUpPA; OBJIAJICHHE MPOCTEHIIMMUA HAaBBIKAMHU HCCIEI0BATENbCKON
JEATEIIbHOCTH;

- Qusuueckoeo eocnumanus u Gopmuposanue Kyibmypbl 300POGbSL.
TOTOBHOCTU NMPUMEHSTh MaTEMATHYECKUE 3HAHUS B MHTEPECaX CBOErO 3J0POBbS,
BEJICHUS 370pOBOro oOpasza >XKHU3HU (300pOBOE IUTaHUE, COATaHCHUPOBAHHBIN
PEXKUM 3aHATUM U OTJbIXA, perysiapHas Gu3ndeckas akTUBHOCTD);

- mMpyo006020 GOCNUMAHUSL U NPOPECCUOHANbHO20 CAMOONPEOeNeHUs.:
MHTEpeca K MPaKTUYECKOMY U3YUYEHHUIO Mpodeccuil U TpyJa pa3InyHOro poja, B
TOM YHCJIE U HA OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHU;

- 9KO0N02UYECKO20 80CNUMAHUAL CIOCOOHOCTH MIPUMEHSITh
MaTeMaTUYECKHE 3HAaHUS JJISI PEIICHHsS 3aJlad, CBS3aHHBIX C OKpYKarolen
IIPUPOJHOM CPENOU, IOBBILICHUS YPOBHS DKOJIOTMYECKOM KYJIBTYPbl, OCO3HAHUSA
rJI00JIBHOTO  XapakTepa »JKOJOTHYECKUX TMpoOJeM U MyTed UX perieHus
MOCPEACTBOM MaTEMaTHUUYECKUX METOJIOB; 3KOJIOTMYECKOTO MBIIIJIEHUS, YMEHUS
PYKOBOJICTBOBATbCSI UM B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAJIbHOU
MPaKTHKE.

[Inanupyemble Mmemanpeomemuvle Pe3ynbTaTbl OCBOEHUS  Y4YEOHOTO
npeaMeTa MpeICTaBiICHbl TPeMsl TPYNIIaMH YHUBEPCAIBHBIX Y4eOHBIX EeHCTBUI
(perynsITUBHBIC, TIO3HABATEIbHBIC, KOMMYHUKATUBHBIC):

Pezynamuenvle yHuBepcajibHble yueOHbIE TEHCTBUS

—  CaMOCTOSITEILHO ONPENeNsATh LEeH, 33aBaTh apaMeTpbl U KpUTEPHUH, 110
KOTOPBIM MOKHO OIPENEIUTh, YTO LEJIb JOCTUTHYTA;

— CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a/lauyd B 0Opa30BaTEILHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYAIHIX;

—  OpraHu3oBbIBaTh 3(P(GEKTUBHBIM MOUCK PECYpPCOB, HEOOXOIMMBIX JIJIst
JOCTH>KEHMSI IOCTABJICHHOM 1IENH;

—  COINOCTaBJATh TOJYYEHHBIH pPE3yJbTaT AESTENbHOCTU C MOCTABJICHHOU
3apaHee LEbIO.

llo3naseamenvrvle yHUBEpCalbHbIE yueOHbIE JEHCTBUS



—  HCKaTh U HAXOJUTh 0000IIEHHBIE CIIOCOOBI pellIeH!Us 3a/1a4, B TOM YHCIIE,
OCYUIIECTBJIATh Pa3BEPHYThIM MH(GOPMAIIMOHHBIN MMOUCK M CTAaBUTh HA €ro OCHOBE
HOBbIE (yueOHbIC U TTO3HABATEIbHbIE) 3a/1a4H;

— KPUTHUYECKU OLIEHUBATh M HHTEPIPETUPOBATH MH(GOPMALIMIO C Pa3HBIX
MO3UIMI, pacro3HaBaTh U (UKCHPOBATH MPOTHBOPEUHMS B HMH(POPMAIIMOHHBIX
UCTOYHUKAX;

— HCIOJNB30BaTh pa3MYHbIe MOJAEIBbHO-CXEMAaTHUYEeCKHE CpelIcTBa IS
MPE/ICTABICHUS CYIIECTBEHHBIX CBSI3€M M OTHONIICHWH, a TakXe MPOTUBOPEUUH,
BBISIBJICHHBIX B MH(POPMAIIMOHHBIX UCTOUYHUKAX;

— HaxOJWThb W TIPUBOJUTH KPUTUYECKHWE AaApPTYMEHTbl B OTHOLICHUU
JEUCTBUM U CYKACHUN APYTOr0; CIIOKOMHO U pa3yMHO OTHOCHUTBCS K KPUTUUECKUM
3aMEUYaHUsIM B OTHOIICHWU COOCTBEHHOTO CYXACHMsS, pacCcMaTpuBaTh HUX Kak
pecypc COOCTBEHHOTO Pa3BUTHS,

— BBICTpauWBaTh  WHAMBUAYAIbHYIO  00pa3oBaTEeNbHYI0  TPaeKTOPHIO,
YUUTBHIBas OrPAHUYEHHUS CO CTOPOHBI JPYIMX YYacTHUKOB U PpECypCHBIE
OTpaHUYECHHUSL.

Kommynuxamuenvle yauBepcaibHble yueOHbIE EUCTBUS

—  IPU OCYUIECTBJIEHUHU TPYIMIIOBOM pabOThl OBITH KaK PYKOBOAMUTEIEM, TaK
¥ WICHOM KOMaHJbl B Pa3HBIX POJSX (Te€HEepaTop WACH, KPUTHK, UCTIOTHHUTED,
BBICTYTAIOIINI, 3KCOEPT U T.1.);

— pa3BepHYTO, JOTHYHO M TOYHO H3JIaraTb CBOIO TOYKY 3pEHUS C
UCIIOJIb30BaHUEM a/IEKBATHBIX (YCTHBIX U MUChMEHHBIX) S3BIKOBBIX CPE/ICTB.

[Tnanupyemblie npedmemmsie pe3ynbTaThl OCBOCHUS yUeOHOTO MpeaMeTa:
— BJIaJIETh TEOMETPUUYECKUMU MOHSATUSMHU MPHU PEIICHUN 33]1a4;
— pemaTh 3a7a4d Ha HAXOXKJICHHE TeOMETPHYCCKUX BEIMYWH IO oOpaslaM WU
ITOPUTMAM;
— W3BJICKaTh, WHTEPIPETUPOBATL W TIPEOOpa30BHIBaTH HH(OpPMAIHIO O
reoMeTpudecKux Gurypax, MpeACTaBICHHYIO Ha YePTEeKaX;
—  TMPUMEHATHh TeoMeTpuuyeckue (PakThl AJisi PEIIeHUs 3a7ad, B TOM YHUCIIE
MPEANOJararofX HEeCKOJIbKO IIaroB PEIICHHUS,
— yMeTh (hOPMYTUPOBATH U IOKA3bIBATh TEOMETPHUCCKUE YTBEPIKICHUS;
— MPUMEHATh TPOCTEHIIIME TMPOTPAMMHBEIC CPEACTBA TMPU  PEHICHUHU
MaTEeMaTUYECKUX 3a]1ad.

Pe3ynbTaTUBHOCTE OCBOCHHSI TMPOTPAMMBbI ONpPENESeTCS Ha OCHOBE
ydgactusi ~ OOydalImMXCd B KOHKYPCHBIX  MEPOINPHUSATHUAX,  BBITOJHEHUS
HCCJIEIOBATEILCKUX MTPOCKTOB.

dopMaMu TOABEACHUS WTOTOB SBISIOTCS Y4eOHO-HCCIEAOBATEILCKUE
KOoH(epeHIuu.

2. Conep:xxanne Kypca BHEYPOUHOU 1eATEIbHOCTH

[TIporpaMmma coCTOUT U3 psiia HE3ABUCHUMBIX PA3€JI0B U BKJIIOYAET BOMPOCHI,
YIIYyOJISIIOIIME 3HAHMS Y4YalllMXCsl MO OCHOBHBIM HauOoJiee 3HAUYUMbBIM TeMaM



HIKOJIHOTO Kypca F€OMETPUU U PACIIMPSIONINE UX MAaTEMaTHYECKUN KPYro3op.

[ToaTOMy HEOOXOIUMO MOBTOPUTH U 3aKPEMUTh 3HAHUS U HABBIKK PaOOTHI C
IUIAHUMETPUUYECKUMHU 3ajadaMu, 4roObl Ha EI'D mo MareMaTuke BBIIIOJHUTH
3amanusg Ne§, Nel5 6azoBoro ypoBHs, Ne3, Ne6 mpoduibHOro ypoBHS, U3YUHUTh U
3aKpEeNUTh TEOPETUUECKYIO 0a3y ISl pelIeHUs CTEPEOMETPUUYECKUX 3aJ1ad, YTOObI
BBITMIOJHATH B AK3aMEHalMOHHON paboTe 3amanus Nel3, Nel6 Ga3oBoro ypoBHS,
Ne8 npo¢unpHOTrO YypoBHSA, YUUTh BBICTPAUBATh YTBEPKIAEHUS MIPU JOKA3aTEIbCTBE
TakKUM 00pa3oM, YTOOBl KaXJO€ IMOCIEAYIONIee MpsSMO CIEI0BajJO U3
OPEeAbIAYIIEro 0 TMOJHOTO JI0KAa3aTeNbCTBA, 4YTOOBI BBINOJHATH 33JaHUA C
JI0Ka3aTeNbCTBOM TeoMeTpuueckux yrBepxaeHuid Neld, Nel6 mpodumpHOTO
YPOBHSI.

IIposepsiembie mpebosanus (ymeHus) 6 coomeemcmeuu co cneyuguxayueri
KUM u xoouguxamopom mpebosanuii K ypo8HI0O NOO20MOBKU BbINYCKHUKOS HA
EI'D no mamemamuxe K 3a0aHUsIM 2e0Mempuyecko2o 0J10Ka:

— pemaTh IJITAHUMETPUUECKHE 3a/1aud Ha HAXOXKICHUE TECOMETPUUYECKHUX
BEJTUYMH (JIJIMH, YTJIOB, Tlomaei) (3aganus 8, 15 6a3oBoro ypoBHs, 3aganus 3, 6,
16 IpoUITBHOTO YPOBHS);

— MOJEIHUPOBaTh pealbHblE CUTyallUM Ha A3BIKE TI'E€OMETPUH,
UCCJIEI0BATh TOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAHUEM T€OMETPUUECKUX MOHATUI
U TEOpeM, ammapara ajreOpbl; pemaTh MPaKTUYECKUE 3aJaud, CBSA3aHHBIE C
HAXOXKJIEHUEM T'€OMETPUUYECKUX BEIUYMH (3a7aHue 15 6a30Boro ypoBHS, 3aJaHuUs
6, 14, 16 npogmiIbHOTO YPOBHS);

— pewmarbs NPOCTEHINUE CTEPEOMETPUYECKHE 3a7aud Ha HaXOXKIACHHUE
r€OMETPUYECKUX BETUYHMH (IJIMH, YTJIOB, TUlomanei, oobemMoB) (3aganus 13, 16
0a30BOro ypoBHS, 3a1aHusl 8, 14 NpoPHILHOTO YPOBHS);

— ONpeaesaTh KOOPAUHATH TOYKH; MPOBOJUTH ONEpPalUU HaJl BEKTOpPaMH,
BBIUMCIIATH JUIMHY U KOOPAMHATHI BEKTOPA, YTOJ MEXKIY BeKTopamu (3aaanue 14
MpOQHUIBHOTO YPOBHS);

— TPOBOAUTH JIOKA3aTENIbHBbIE PACCYXACHUS TPU PELICHUH 3aaad,
OLICHUBATh JIOTMYECKYI0 MPaBUIBHOCTh PAaCCyKICHUH, paclo3HaBaTh JOTHUYECKHU
HEKOPPEKTHBIEC paccykienus (3aaanus 14, 16 npoduabHOTO YpOBHS).

B coorBercTBUM C TNpenbsABISEMBIMU TPEOOBAaHUSIMH K IEPEUHCICHHBIM
3amanusM  EI'D nang u3ydeHuss BbIOpaHbl TEMbl C IEJbIO 3aKpEIUICHUS U
yrayOJaeHus: UMEIOIIMXCS 3HAHUI 1 HABBIKOB:

10 xnace
|. U36pannvle 3adauu no ceomempuu: mpeyeonvrux (11 gac)

PaBHOOEpEeHHBIN TPEYTOJbHUK. IIpssmMOyTOIBHBIN TPEYrOJIbHUK.
BnucanHble, ONMCaHHBIE OKPYKHOCTH. 3aMeyaTellbHblE TOYKH TPEYTrOJbHHUKA.
3amMeuaTenbHbIE JIMHUM TPEyrojbHUKa. TeopeMa cuHycoB. TeopemMa KOCHHYCOB.
Teopema Menenas. Teopema YeBsbl.

Il. i36pannsie 3a0auu no 2eomempuu: mpaneyus (10 gac)



PaBHoOenpennass tpamneuus. I[IpsmoyronbhHas tpaneuus. IIpousBosbHas
Tpanenusi. OnucanHas OKpYy>KHOCTh. BricaHHast OKpy>KHOCTb.

1. U36pannvie 3a0auu no ceomempuu. okpysxcnocmo (8 gac)

BrincanHbIl U IEHTPaJIbHBINA YIJIbl. YTOJI C BEPLIMHAMYU BHYTPHU U BHE KpYyra.
VYron mexay KacatellbHOW U XOp0il. BrimcaHHbIN 4eThIpeXyroibHUK. ONUCaHHbBIN
yeTblpexyroJbHuK. Kacanmme  nByx — okpyxHocten. Ilepeceuenne — aByx
OKPYKHOCTEM.

IV. 'eomempuueckue npeobpazosanus na niockocmu (5 4gac)

[Tono6usie Qurypsl. LlenTpanpnas cummerpus. OceBas CUMMETPUS.
[TapannenbHbIN NEPEHOC.

11 kaacc
|. 3ameuamenvnvie mouxu mpeyeonvnuxa (7 4ac)

OcHOBHBIE 3aMeyaTelbHbIE TOYKM TpeyroibHuka. Touka Toppuuesmnm.
Touxka JKepronna. Touka Harens. IIpsimas Cumcona. Teopema Crroapra. Teopema
’Kopnana.

Il. Uz0pannsie 3a0auu no eeomempuu: oxpyscnocms iiepa (9 yac)

OptoTpeyrosibHUK M ero cpoictBa. CepeauHHBIA TPEYTrOJBHUK U €ro
cBoicTBa. IlemanbHbIi TpeyrodbHHMK H €ro cBoiicTtBa. llpsmas Diinepa.
OKpyXHOCTh JIeBATH Touek. Teopema Masno. Ilpumenenne GeoGebra s
pemeHus 3aaad.

l1l. Kpusvie smopoco nopsioka (12 gac)

[Tapa6ona. Dmnunc. ['unep6ona. KprBble Kak TpaeKTOPUU IBHKEHHS TOUEK.
Kpussie, 3a1annbpie ypaBHEHUSIMH B MOJSIPHBIX KoopauHatax. Crupanu. Kpussie,
3aJjaHHBIC MApaMETPUYECKUMH ypaBHEHHUsIMH. [locTpoeHHe KPHUBBIX C MOMOIIBIO
KOMIBIOTEPHBIX HHCTPYMEHTOB.

V. I'eomempuueckue npeobpazosanus 6 npocmparcmee (6 gac)

JIBmkeHue B mpocTtpaHcTBe. Bunabl asmkeHui. LleHTpanpHas cumMmerpus.
OceBasi cuMMeTpusi. 3epKalibHasi CUMMETPHsI. 3aBUCUMOCTh MEXKIY Pa3IuYHbIMU
BHUJIAMU CUMMETPHUH B IIPOCTPAHCTBE.

3. TEMATHYECKOE IINTAHUPOBAHUE

Bcero Kou-Bo OcHOBHBIE
vac 4acoB HAITPaBJICHHs
Neo HaumeHnoBanue pasienos, OJOKOB, = | BOCIIHTATENLHO
/1 TEM S = #
(o] H
3 % | HesrenbHOCTH
= =

10 knacc




Bcero Kou-Bo OcHOBHBIE
yac 4acoB HaIpaBJIeHUS
Ne HanmenoBanue pasnesnos, 0J0KOB, < | BOCIMTATENIBHO
n/n TEM S = i
§ c% TSI TETHPHOCTH
= =
H36pannvle 3a0auu no eeomempuu: 11 6 5 2,3,4,5
Mpey20abHUK
PaBHOOEAPEHHBIN TPEYTOJBHHUK 2 1 1
[TpssMOYTOJIbHBIN TPEYTOJIBHUK 2 1 1
Bnucannsie, OMKCaHHbIC 2 1 1
| OKPY>KHOCTH
3ameyaresbHbIe TOYKU 2
TPEYTrOJIbHUKA. 3aMeydaTenbHbIe 1 1
JUHUHU TPEYTOJIbHUKA
Teopema CHUHYCOB. Teopema 1 1
KOCHHYCOB
Teopema Menenas. Teopema YeBsl 2 1 1
H3zbpannvie 3a0auu no 2ceomempuu: 10 5 5 2,3,4,5
mpaneyust
PaBHOOeApeHHAast Tpanenus 2 1 1
Il | IlpsimoyronbHas Tpaneuus 2 1 1
[TpousBosibHAs Tpanenus 2 1 1
OnucanHasi OKpY>KHOCTh 2 1 1
BrniucanHast OKpy>KHOCTb 2 1 1
H3zbpannvle 3a0auu no ceomempuu: 8 3 5 2,3,4,5
OKDYHCHOCMb
BrniucaHHBIN 1 HEHTPAJIbHBIN YTJIIbI 1 1
Yromn ¢ BepuIMHAMH BHYTPU U BHE 1 1
KpyTa
Il > ”
Yron Mex1y KacaTeJIbHON U XOpIA0ou 1 1
BrniucaHHbIN 4€ThIPEXYTOJbHUK 1 1
OnucaHHBIN YETHIPEXYTOJIBHUK 1 1
KacaHue nByx okpykHOCTEM 1 1
ITepeceueHne nByX OKpPYKHOCTEU 2 1 1
T'eomempuueckue npeobpazosanus 5 4 1 5,6,7,8
ITogoGHbIe Gurypsl 1 1
I/ I{enTpanbHas cuMmeTpus 1 1
OceBasi cUMMETpUS 1 1
[TapayutenbHbIN TTEPEHOC 1 1 1
Hmoeo 3a 10 knacc: 34 18 | 16

11 knacc




/11

HaunmenoBanue paszenos, 0J0KOB,
TeM

Bcero
qac

IpaKTHUKa

OCHOBHBIE
HaIpaBJICHUS
BOCITUTATEIHLHO

)41
ACATCIIBHOCTU

3ameuamenvHuie MOYKU
Mpey201bHUKA

\‘

e

2,3,4,5

OcHOBHBIE 3aMeYaTelIbHbIe TOYKH
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Kpuswvle smopozo nopsoxka
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KpuBbie kak TpaeKTOpPUH JBUKCHUS
TOYEK
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Kpusele, 3anaHHble ypaBHEHUSMHU B
MTOJISIPHBIX KOOPAMHATAX

Cnoupann

Kpussbie, 3aJIaHHbIE
MMApAMETPUUECKUMHU YPABHEHUSMU

[TocTtpoeHne KpUBBIX € MOMOIIBIO
KOMITBIOTEPHBIX HHCTPYMEHTOB

T'eomempuueckue npeobpazosanus 6
NnpoCmMpanHcmee
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JIBmokeHune B IpocTpaHCcTBE. Buusl
JIBDKCHUM




Bcero Kou-Bo OcHOBHBIE
yac 4acoB HaIpaBJIeHUS
Ne HanmenoBanue pasnesnos, 0J0KOB, < | BocmuTaTensuo
/1 TEM g E i
3 5 | mearenbHOCTH
= =
I{eHTpasibHAsE CUMMETPHS 1 1
OceBas cHMMeTpUs 1 1
3epKajbHasi CAMMETPUS 1 1 1
3aBUCUMOCTh MEXAY pPa3IUnYHBIMU 2 2
BUJIAMU CHUMMETPHUU B IPOCTPAHCTBE
HUmoeo 3a 11 knacc: 34 20 | 14
Hmoeo 3a kypc: 68 38 | 30

Peanuzanust pabouelt  mporpaMMbl  OCYIIECTBISIETCS C  MOMOIIBIO
CJIEIYIOLIUX TOCOOHI U PECYPCOB:

1. TeopeMbl W 3amaud IIKOJBHOW TeoMeTpuu. bazoBwiii U mpodUIBHBIN
ypoBuu / P.K. Topaun. M.: MITHMIII, 2019.

2.136pannbie 3amaun 1o reomeTpun. TpeyroisHuk. E.JI. Kynanuw,
C.H. ®enun. M.: UJIEKCA, 2016.

3.M30pannbie 3amaun 1o reomerpuu. Tpanenus. W.A. Kymnup. M.:
NIJIEKCA, 2016.

4 V36pannbie 3amaum 1o reomerpur. OkpyxHocTh. B.b. Anekcees,
B.C. Ilaudepos, B.A. Tapacos. M.: WJIEKCA, 2014.

5.1HTEepHEeT-peCypCHI:

—alexlarin.net,

—reshu-ege.ru,

—www.fipi.ru(oTKpbITHIN OaHK 3amanuii EI'D).
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