


B 2022-2023yu.1. npu cocTaBieHnH pabodeid mporpaMMbl YUTEHBI:

- Konuenus npenoaaBanus yuedHoro kypca «l'eomeTpusi» B 00pa3oBaTeIbHbIX OPraHU3alUIX
Poccwuiickoii penepamnmu, peaau3yrmux OCHOBHBIC 0011e00pa3oBaTeIbHbIe TPOrPAMMBI,
yTBepkeHa pemenreM Komnernn Munucrepctsa npocsenieHus Poccuiickoit @eaepanuu
(mporokoin ot 23 oktsa6pst 2020 r. No T1K18H);

- METOJIMYECKUE PeKOMEHAINH JIsl 00pa3oBaTelbHbIX opranu3anuii Kpacnogapckoro kpas o
npenoaBanuu yuyeonoro npeamera «I'eomerpusi» B 2021— 2022 yue6HOM roay;

- PEKOMEH/IALIUU IO COCTABJICHUIO pabounXx MporpamMm yueOHbIX mpeameToB, KypcoB u KTII ot
13.07.2021 Ne 47-01-13-14546/21, nonomHUTENbHBIC PA3bSICHEHUS K PEKOMEHAAIMSIM OT
10.08.2021 Ne 47-01-13-16923/21,;

- [Ipumepnas [Iporpamma Bocimranus (OnoOpeHa pemeHneM (eneparbHOTro yaeOHo-
METOAMYECKOr0 00bEeIUHEHHUS 110 001IeMy 00pa3oBanuio (mpoTokos ot 2 utons 2020 r. Ne 2/20).
B cootrBercTBuu ¢ Ilpukaszom Munnpocsemenust Poccun ot 11.12.2020 Ne712 o BHECEHUH
n3meHeHuit Bo ®I'OC obmiero o6pa3oBaHus, B 4aCTH pabOYMX MPOTPaMM YIeOHBIX MPEIMETOB,

KypcoB, koTopble ¢ 2021-2022 yyeOHOro roga JoHKHbBI COAEPKATh TEMaTHYECKOE IUIAHUPOBA-
HUE, ¢ YUETOM IIPOrpaMMBbl BOCIIUTAHUS, C YKa3aHUEM KOJIMYeCTBa YacOB, OTBOJIMMBIX Ha
ocBOeHHUE Kax 10l TeMbl. Ha ocHoBanuu pacnopsokenus [Ipasutensctsa PO ot 29.05.2015r
Ne996-p «O6HOBNIEHNE BOCIIUTATENLHOTO Mpoliecca ¢ y4ETOM COBPEMEHHBIX JOCTHKCHUN HAYKU
Y Ha OCHOBE OT€UECTBEHHBIX Tpaauuuii» Ctpareruu pa3sutus Bocriutanus B PO Ha nepuon 1o
2025 rona uCHoab3yIOTCsl OCHOBHBIC HAPABICHUS BOCIIUTATEIBHOMN 1€ATEIbHOCTHU

1. I'paxkaaHckoe BOCIIUTAHUE;

2. [larpuoTnueckoe BocruTaHue 1 GOPMUPOBAHUE POCCUNCKON UIEHTHUYHOCTH;

3. lyXOBHO€ U HPAaBCTBEHHOE BOCIIUTAHUE JICTEH HA OCHOBE POCCUICKUX IIEHHOCTEH;

4. Dcrernyeckoe Bocnutanue. [Ipuolienne neteit Kk KyIbTypHOMY HacleIulo;

5. ®uznyeckoe BoCHUTaHKE, (POPMUPOBAHUE KYIBTYPhI 310POBbS U 3MOLMOHAILHOTO
Onmaronoay4us;

6. TpynoBoe BocriuTaHue 1 NpoPeccuoHaIbHOE CaMOOIIPEIEICHHUE;

7. DKOJIOTUYECKOE BOCIIUTAHMUE;

8. LleHHOCTH HAyYHOTO TIO3HAHUSI.

JII/I‘-IHOCTHBIG,MeTaIIpeI[MeTHLIe H NPECAMETHBIC PE3yJbTaTbl

OCBOEHHUSI Kypca reoMeTpuu 7- 9 Kjaaccol

[Iporpamma obecrieunBaeT JTOCTHXKEHHE CICIYIONIMX PE3yIbTAaTOB OCBOSHHSI 00pa30BaTeIbHON

MporpaMMbl OCHOBHOT'O 00I1IeT0 00pa30BaHUs:
JIulmocmetepeslebmambt ompaoicarom, 6 mom uucijie 6 uacmu.:

1. Hampuomuwecxozo eocnumarul.

IIPOSIBJICHUEM MHTEPECA K IIPOLUUIOMY U HACTOALLEMY POCCUNMCKOM MAaTEMAaTUKH, IEHHOCTHBIM
OTHOILIEHHWEM K JIOCTHIKEHUSIM POCCHUMCKAX MAaTEMaTUKOB M POCCUICKON MaTEMaTUYECKON
IIKOJIBI, K UCTIOJIb30BAHUIO ATHX JTOCTHIKEHUH B IPYTUX HayKax M MPHUKIAJHBIX cdepax.

2. I'pasicoanckozo ochumanus u HpagCMeEeHHO20 60CNUMAHUA 0emell Ha OCHO8e

POCCULICKUX MPAOUYUOHHBIX YEHHOCMEU:

TOTOBHOCTBHIO K BBITIOJIHEHUIO 00sI3aHHOCTEN TpakIaHWHA ¥ pPEaTU3alliK ero Mpas,
MIPEJICTABIICHHEM O MaTEMaTHIECKIX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYD,
SIBIIEHUH, MPOIIETyp TPAKIaHCKOTO 00IIecTBa (BEIOOPHI, OMPOCHI U TIP.); TOTOBHOCTBIO K
00CYXXJICHUIO ATHUECKHX MPOOJIEM, CBSI3aHHBIX C MMPAKTHICCKIM
MPUMEHEHHUEM JOCTHKECHUI HayKH, OCO3HAHHEM BaKHOCTH MOPAIbHO-ITUYECKUX MPUHIIUIIOB B
JIESITEIbBHOCTH YYEHOTO.

3. Ionynapuzayuu Hayunwvlx sHanuil cpeou oemetl (LlenHocmu HayuHo020 NO3ZHAHUSA):



OpHUEHTAIINEH B IEATEIILHOCTH Ha COBPEMEHHYIO CHCTEMY HAayYHBIX MPEICTaBICHHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPObI U 00IIECTBA, TOHUMaHUEM
MaTeMaTHYECKON HaYKU KaK Cephbl YEIOBEUECKOU JIEATEIBHOCTH, ITAIOB € pa3BUTHS
3HAYUMOCTH JUIsl pa3BUTUS LMBUIN3AIUH; OBJIAICHUEM SI3bIKOM MAaTEMAaTUKHU U
MaTeMaTUYECKON KyIbTYPOU KaK CPEACTBOM MMO3HAHUS MUPA; OBJIAJICHUEM ITPOCTEUILIUMHU
HAaBBIKAMH HCCIIEIOBATEIBCKON JEATEIBHOCTH.

4.  Qusuueckozo 6ocnumanus u GopmMuposaHus Kyibmypvl 300p06bsl

TOTOBHOCTBIO IPUMEHATh MaTEMaTHUYECKHE 3HAHUS B HHTEpPECcax
CBOETO 37I0POBbS, BEIEHUS 3A0pOBOro 00pasa *KHU3HH (30pOBOE MUTaHKE, COATAHCUPOBAHHBIN
PEXKUM 3aHITUN U OTJbIXA, pEryisipHas pu3nueckas akTUBHOCTH); C(POPMUPOBAHHOCTHIO HAaBbIKA
pedexcun, MpU3HaHUEM CBOETO MPaBa Ha OMIMOKY M TaKOT'O K€ paBa IPYroro 4eioBeKa.

5. Tpyoosoco socnumanus u npogheccuoHaIbHO20 CamoOnpedeieHUs.

YCTaHOBKOM Ha aKTMBHOE y4aCTHE B PELICHUM NTPAKTUYECKUX 33]1a4 MaTeMaTH4YECKON
HAIpaBJIEHHOCTH, OCO3HAHUEM BaXKHOCTH MAaTEMaTUYECKOr0 00pa30BaHus Ha MPOTSKEHUU BCeil
KHU3HU JUIs YCIIEIHOM Mpo(ecCHOHANBHON AEATENbHOCTU U Pa3BUTHEM HEOOXOIUMBIX YMEHUH;
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHUEM HHIUBUAYAIBEHONW TPAEKTOPHH 00pa30BaHuUs U
JKU3HEHHBIX IIJIAHOB C YYETOM

JMYHBIX UHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH.

6. Oxonocuuecko2o socnumanus

OpHEHTalMel Ha MPUMEHEHHE MaTeMaTHIECKUX 3HAHUI U1 peIeHHs 3a1a4 B 00J1acTh
COXPaHHOCTH OKPY>KAIOIIEH Cpe/Ibl, INTAHMPOBAHHUS TIOCTYITKOB M OI[CHKH WX BO3MOKHBIX
HOCJICICTBHH JJIS1 OKPY’KAIOILEH Cpebl; 0CO3HAHUEM TTI00AIBHOTO XapaKTepa 3KOJIOTUHIECKUX
npo0JieM U MyTel X peleHusl.
7. Dcmemuueckoeo 60CRUMAHUSL:
CHOCOOHOCTBIO K IMOIIMOHAIEHOMY U 3CTETHUECKOMY BOCHPHUSATHIO MAaTEMaTHYECKIX
00BEKTOB, 3a/1a4, PELICHUH, pacCyXI€HHI; YMEHUIO BUAETh MaTeMaTUYECKHe
3aKOHOMEPHOCTH B UCKYCCTBE.

Memanpewnemubte:

1) yMeHue caMOCTOSITENbHO IIAHUPOBAThH AIbTEPHATUBHBIE MTYTH JTOCTHKEHUS LENeH,
OCO3HAHHO BeIOUpaTh HauoOoJee A3 (HEKTUBHBIE CIOCOOBI pEIICHUsT yUeOHbIX U TTO3HABATEIIbHBIX
3a7ad4; 2) ymeHue
OCYIIECTBIISATH KOHTPOJIb MO PE3YNbTaTy U MO CIIOCO0Y AEHCTBUS Ha YPOBHE POU3BOIBHOTO
BHUMaHUs U BHOCUTH HEOOXOMMBIE KOPPEKTUBHI,

3) yMeHHe aieKBaTHO OIIEHHWBATh MPABHUIILHOCTD HJIH OIIHOOYHOCTD BBHIMOJIHEHHUS YUeOHOM
3a/1auu, €€ 00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXKHOCTHU €€ PEIICHHS;

4) 0CO3HAaHHOE BJIAJICHUE TOTUYECKIUMHU JICHCTBUSMU OINPEACTICHUS TOHATUH, 0000IICHNS,
YCTaHOBJICHHS aHAJIOTUH, KJIacCU(DUKAITMHM Ha OCHOBE CAaMOCTOSITENILHOTO BHIOOpA OCHOBAHUI U
KPUTEPHUEB, YCTAHOBIICHUS POJOBHUIOBBIX CBS3CH;

5) yMeHHe yCTaHaBIMBAaTh IPUUUHHO-CIICICTBEHHBIEC CBSI3U, CTPOUTH JIOTUUECKOE PACCYKIEHUE,
YMO3aKJIIOUeHHEe (MHIYKTUBHOE, AEAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;

6) yMeHHue cOo3/1aBaTh, MPUMEHSAThH U MPeoOpa30BbIBATH 3HAKOBO-CUMBOJIIMYECKUE CPECTBA,

MOZACIIN U CXEMBI JJIsd pCUHICHUA y‘—Ie6HI)IX U I1I03HABAaTCJIbHBIX 3a/1a4;



7) yMEHHE OpraHU30BbIBaTh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JI€ATEIBHOCTh C yUUTEIEM
U CBEPCTHUKAMU: OIPEIEIIATH LEIH, PACIpeesiATh GYHKIMU U POJIU YyYACTHUKOB, OOIIIHE
CrocoObI paboTHI;

8) ymeHue paboTaTh B IpyIIe: HAXOJUTh 00lIee pelIeHre 1 pa3peliaTh KOH(IUKTHI Ha OCHOBE
COIVIACOBAHUS MO3ULUHI U yuéTa HHTEPECOB; CIyIIaTh NapTHEPA; (HPOPMYIHPOBATH,
apryMeHTHpOBaTh U OTCTauBaTh CBOE MHEHHUE,

9) bopMupoBaHUe U pa3BUTHE YI€OHOU U OOIIETIONH30BATEILCKONH KOMIIETEHTHOCTH B 00JIaCTH
UCIIOJIb30BaHUsI MH()OPMAIIMOHHO - KOMMYHUKAIMOHHBIX TexHosoruil (MKT-koMneTeHTHOCTH);
10) dopmupoBaHKe IEpBOHAYATILHBIX NTPEJICTABICHUH 00 UIEAX U O METOAAX MAaTEMAaTUKH KaK
00 yHHBEpCAIbHOM SI3bIKE€ HAYKH U TEXHUKH, O CPEJCTBE MOJECINPOBAHMSI SIBJICHUI U MPOLIECCOB;
11) ymeHue BUEeTh MAaTEMATUYECKYIO 3a7jauy B KOHTEKCTE MIPOOIEMHOM CUTYaIlH B IPYTHX
JUCLUILINHAX, B OKPYXKAIOIIEH KU3HU;

11) yMeHue HaXOAMUTH B pa3IMYHBIX UCTOYHUKAX MH(OpMAIIIO, HEOOXOJUMYIO JUIsl peLLCHHS
MaTeMaTHYECKUX MPOOIIEM, U TIPEICTABIATh €€ B TOHATHOW (hopMe; MPHHUMATH PEIICHHE B
YCIIOBHSAX HETIOJHOW M M30BITOYHON, TOYHOUM U BEPOSITHOCTHOM MH(POPMALINH;

11) yMmeHue moHMMaTh U UCIOJIb30BAaTh MATEMaTUYECKHE CPEJCTBA HATJISAHOCTH (PUCYHKH,
YepTEkKH, CXEMBI U JAp.) AJIs WIUTIOCTPALMU, MHTEPIIPETAllH, apTyMEHTallUY;

12) ymeHue BbABUraTh TMIIOTE3bI [IPU PELICHUN YUEOHBIX 3a/1a4 U IOHUMaTh HEOOXOIUMOCTb
UX MPOBEPKH;

13) ymeHHe NpUMEHSTh HHAYKTUBHBIE U JETYKTUBHBIE CITIOCOOBI pacCyXICHHH, BUAETh
pa3IMyYHbIE CTPATETUH PELICHMS 3a/1a4;

14) moHMMaHME CYIIHOCTH aIrOPUTMUYECKUX MPENNUCAHUN U YMEHHE IeHCTBOBATh B
COOTBETCTBUHU C MPEAJIOKEHHBIM aJTOPUTMOM;

15) yMeHHe caMOCTOATENbHO CTaBUTh LIEJIH, BBIOMPATh U CO3/1aBaTh aJIrOPUTMBI JUISl pELLICHUS
y4eOHBIX MaTeMaTHUECKUX Mpobiem;

16) ymeHue miaHupoBaTh U OCYILECTBIIATH JI€ATEIbHOCTh, HAPABICHHYIO Ha pELIeHHE 3a/1a4
UCCIIEI0BATEIbCKOTO XapaKTepa;

npeomemmusvle:

1) oBnageHue 6a30BBIM MOHATHIHBIM alapaTOM [0 OCHOBHBIM pa3/iesiaM COJepKaHUs;
npeJicTaBiIeHne 00 OCHOBHBIX M3Y4aeMbIX MOHATHSIX (YKCII0, TeoMeTpudeckas purypa, BEKTop,
KOOPJIMHATHI) KaK BaKHEHIITNX MaTeMaTHUECKUX MOJIEIISX, TO3BOJISIOIINX OMHUCHIBATh U U3yYaTh
peasIbHbIE NTPOLIECCH] U SBICHUS;

2) ymeHue paboTaTh ¢ TeOMETPUUECKUM TEKCTOM (aHAIU3UPOBATh, U3BJIEKAaTh HEOOXOIUMYIO
nH(pOpPMaIIKIO), TOYHO U TPAMOTHO BBIPa’KaTh CBOM MBICIIM B YCTHOM M MHUCbMEHHOM peuH ¢

MMPUMCHCHUCM MaTeMaTH4eCKOI TCPMHUHOJIOTUHU U CUMBOJIMKH, UCIIOJIb30BATh PA3JIMYHBIC A3bIKU
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MaTEeMaTHKH, TPOBOINTh KJIACCU(PUKALINHU, IOTHIECKHE 0OOCHOBAHUS, 10Ka3aTeIbCTBA
MaTE€MaTUYECKUX YTBEPKICHMUI;
3) oBnaseHHE HABbIKAMU YCTHBIX, MMCbMEHHBIX, HHCTPYMEHTAJIBHBIX BBIUNCICHU;
4) oBnajieHHe reOMETPUYECKUM SI3bIKOM, YMEHHE UCIIOJIb30BaTh €r0 AJIs ONMCAaHUs IPEIMETOB
OKPY’KaIoIIEero MUpa, pa3BUTHE IPOCTPAHCTBEHHBIX MPEICTaBICHUN U N300pa3UTEIbHbIX
YMEHUH, IPHOOpPETEHNE HABBIKOB T€OMETPUIECKHUX MTOCTPOCHUH;
5) ycBOeHHE CUCTEMaTHYECKUX 3HaHUH O MIIOCKUX (PUTypax M UX CBOMCTBAaX, a TAKXKE Ha
HarJsJHOM YPOBHE — O IPOCTEHUINUX MPOCTPAHCTBEHHBIX TENAX, YMEHUE IPUMEHATh
CUCTEMATUYECKUE 3HAHUSA O HUX JUIS PELICHHUs TEOMETPUUECKUX U IPAKTUYECKUX 33124,
6) yMeHHe U3MEpATh JUTMHBI OTPE3KOB, BETUMYMHBI YTIIOB, HCHIOIB30BATh (DOPMYJIBI IS
HaXOXKJCHUS IEPUMETPOB, TUIOMIAACH 1 00bEMOB T€OMETPHUECKUX DUTYD;
7) yMeHHE NPUMEHSTh U3yYCHHbIE TOHSTHUS, Pe3yJIbTaThl, METObI ISl peILIeHHs 3a/1a4
IIPAKTUYECKOI0 XapakTepa ! 3a/1a4 U3 CMEKHBIX JUCLHUIUIMH C UCII0JIb30BaHUEM IIPU
HEOO0XOAMMOCTH CIIPABOYHBIX MAaTEPHATIOB, KAJIbKYJISTOPA, KOMITBIOTEPA.

1. Ilnanupyemble pe3yJibTaThl OCBOCHHUSI y4eOHOIo MmpeaMeTra reoMeTpPUH
B 7—9 KJaccax

7 kJaacc

Harasignas reomerpust

BbeInyCKHUK Hay4YuTCH:

1) pacrio3HaBaTh Ha YepTE)KaAX, PUCYHKAX, MOJEIIAX U B OKPYXKAIOILIEM MHUPE TUIOCKHE U
IPOCTPaHCTBEHHBIE T€OMETpUYECKHE (QUTYPHI;

2) BBIUUCIATH 00BEM MPSIMOYTOJIBHOTO NTapaJuIeIeIUIe/1a.

BbInyCKHUK NMOJY4YHT BO3MOKHOCTD:

3)BBIUUCHATH 00BEMBI MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (DPUTYDP, COCTABJIEHHBIX U3
IPSIMOYTOJIBHBIX NapalIeIeIUIIEI0B.

I'eomeTpuueckune purypsi

BbInycKHUK HAyYHMTCH:

1) nonp30BaThCs A3bIKOM F€OMETPUU JIJISl OTIMCAHUS TIPEIMETOB OKPYKAIOIIEr0 MUpa U UX
B3aMMHOI'0 PACIIOJNIOKEHMS;

2)pacno3HaBaTh U U300pakaTh HA YEPTEKaxX U PUCYHKAX TeOMETpUUYecKue GUrypbl U UX
KOH(UTypaluu;

BbinycKHUK MOJYYUT BO3MOKHOCTD:

3)oBiaeTh METOAAMHU PELICHNUS 3a/1a4 Ha BBIUMCICHHS U JOKA3aTEIbCTBA: METOJIOM OT
MIPOTUBHOT'0, METOJIOM Iepedopa BapuaHTOB.

HN3MepeHue reoMeTpu4eCKUX BeJTUIHH

BbpInyCKHUK HAy4YuTCH:

1 )ucmoap30BaTh CBOMCTBA H3MEPEHUS JUTHH, IUIOMIAICH U YTIIOB TIPH PEIICHUH 3a7a4 Ha
HaXO0XJEHUE JJIMHBI OTPE3Ka, IJIMHBI OKPYKHOCTH, JUTMHBI 1YT'H OKPYKHOCTH, TPAyCHON MEPHI
yria,

BbInyCKHUK MOJYYHUT BO3MOKHOCTD:

2)BBIYUCIATH TUIOMAIN GUTYDP, COCTABIICHHBIX U3 ABYX WM 00Jee MPSIMOYTOJIbHUKOB, ,
TPEYTrOJbHUKOB.



8 kaacce

Harasinnast reomerpust

BbINYCKHUK HAYYUTCS:

1) pacrio3HaBaTh Ha YepTEkKaxX, PUCYHKAX, MOJEIISAX U B OKPYXKAIOLIEM MHUPE TUIOCKHE U
IPOCTPAHCTBEHHBIC T€OMETPUYECKHE (UTYPHI;

2)onpenensars Mo JUHEHHBIM pa3MepaM pa3BEPTKU GUTYpHI IUHEHHBIE pa3Mepbl caMoil GUTYpPbI
¥ Ha000poT;

BbinycKHUK NOJYYUT BO3MOKHOCTD:

3) BBIYHCIHATH 00BEMBI MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (DUTYP, COCTABICHHBIX U3
MPSIMOYTOJIBHBIX MapalijieNenuIe/1oB;

I'eomeTpnueckne purypsi

BbInyCKHUK HAY4YUTCSH:

1)HaxoUTh 3HAYCHHS JUIMH JIMHEHHBIX 3JIEMEHTOB (PUTYp U MX OTHOLICHHS, TPALyCHYIO MEPY
yrioB ot 0 10 180°, mpuMeHsIs OTIpeIeIICHHs], CBOMCTBA M MPU3HAKUA (PUTYp U UX DJIIEMEHTOB,
oTHOHICHHS (pUTYp (PAaBEHCTBO, MTOI00KE, CHMMETPUH, TIOBOPOT, MapaJUICIbHBIN TIEPEHOC);
BbInycKHUK MOJYYUT BO3MOKHOCTD:

2)oBnazieTh TPAAUIIMOHHON CXEMOM pellleHus 3a7a4 Ha IOCTPOEHUE C TOMOILIbBIO LIUPKYJIS U
JUHEHKU: aHallu3, TOCTPOCHHUE, 1I0Ka3aTeIbCTBO U UCCIIEIOBAHHUE.

HN3mepenne reomeTpu4ecKux BeJTUYMH

BbeInyCKHUK Hay4uTCH:

1 )BBIYUCIATH [UTMHBI TUHEHHBIX 3JIEMEHTOB (DUTYP U UX YTJIbI, HCIIONB3YS (POPMYIIBI JUTHHBI
OKPYKHOCTH ¥ JUTMHBI IYTH OKPYKHOCTH, (GOPMYIIBI IJIOIAAEH GUryp;

2)BBIYUCIATH TUIOIIAIU TPEYTOJbHUKOB, IPSIMOYTOJIbBHUKOB, IapajuIeIOrpaMMOB, TpaleluH,
KpPYTOB U CEKTOPOB;

BbInycKHUK MOJYYUT BO3MOKHOCTD:

7)BBIUUCHATH IIOMAAN (PUTYp, COCTABICHHBIX U3 IBYX WM 00Jiee MPIMOYTOJIbHUKOB,
[apajuIeJIoOrpaMMOB, TPEYTOJIbHUKOB.

9 ki1ace

Harasignasi reomerpust

BbINyCKHUK HAY4YUTCS:

1) pacrio3HaBaTh Ha YepTEkKaxX, PUCYHKAX, MOJAEISAX U B OKPYXKAIOLIEM MHUPE TUIOCKUE U
IPOCTPaHCTBEHHBIE T€OMETpUYECKHE (UTYPHI;

2)pacno3HaBaTh pa3BEPTKU KyOa, IPSIMOYTOJIbHOTO Mapalieienuneia, NpaBuibHOW MUPAMUIBL,
IWIMHAPA U KOHYCa,

BbInycKHUK MOJYYUT BO3MOKHOCTD:

3)BBIYHCIATH 0OBEMBI IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (DUTYP, COCTABICHHBIX U3
IPSIMOYTOJIBHBIX MapaljiesIeuIe/10B;

4)yrinyOouTh U pa3BUTh NMPEICTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax;
5)IpUMEHSTH MOHATHE Pa3BEPTKU AJIs1 BBIMOIHEHHSI IPAKTUYECKUX PACUETOB.
I'eomerpnyeckue Gurypsl

BbinycKHUK Hay4uTCH:

1 )onepupoBath ¢ HauaIbHBIMU NOHITUSMH TPUTOHOMETPHUH U BBINOIHATH 3JIEMEHTApHBIE
orepanuu HaJl QyHKIUSIMH YTJIOB;

2)pemarh 3aJjauu Ha JOKa3aTeIbCTBO, ONMUPAsCh HA U3yUEHHBIE CBOWCTBA (PUT'Yp U OTHOILIEHUI
MeXJ1y HUIMH U IPUMEHSISI U3yYeHHbIE METObI JOKA3aTeNbCTB;

3)pelaTh HECIOKHBIE 3a/1a4l HAa IOCTPOEHHE, IPUMEHSSI OCHOBHBIE aJITOPUTMBI IIOCTPOEHUS C
MOMOUIBIO IUPKYJIS U TUHEHKH;

4) pemaTe IpOCTENIINE IUTAHUMETPUYECKHE 33]Ja41 B IIPOCTPAHCTBE.

BbinycKHUK MOJYYUT BO3MOKHOCTh:

5)oBiaeTh METOAAMHU PELICHNUS 3a/1a4 Ha BBIUMCIICHUSI U JOKA3aTEJIbCTBA: METOJIOM OT
MPOTUBHOT0, METOJIOM MOJ00US, METOAOM Iepedopa BaApUaHTOB U METO/I0M T€OMETPUUYECKUX
MECT TOYEK;



6)proOpecTH ONBIT MPUMEHEHUS aNreOpandyecKoro U TPUrOHOMETPUUECKOTO arnapara u uaen
JBUKCHMS DU PELICHUH TEOMETPUYECKUX 3a7ad;

7)oBiaeTh TPAAULIMOHHONW CXEMOM peLeHUs 3a1a4 Ha IOCTPOEHUE C TOMOUIBIO IUPKYJIS U
JUHEHKU: aHaJIu3, IOCTPOCHHUE, 10KA3aTEIbCTBO U UCCIIEJOBAHMUCE;

8)Hay4MThCsl pelIaTh 3a/1a4 Ha IOCTPOCHUE METOJJOM F€OMETPUUECKOI0 MECTA TOUEK U
METO/I0M 110100uS;

9)nprnoOpecTH ONBIT UCCIEOBAHNS CBOUCTB MIIAHUMETPUUYECKUX (PUTYP C TOMOIIBIO
KOMIIBIOTEPHBIX ITIPOTPAMM;

10)proOpecTy ONBIT BHITOTHEHHSI POCKTOB 10 TeMaM: «I eoMeTpudeckue nmpeoopa3oBaHus Ha
iockocTuy, «IloctpoeHne oTpe3KoB 1o Gopmyiie.

HN3mepenne reoMmeTpu4ecKux BeJTUYMH

BbInyCKHUK HAY4YUTCSH:

1)BBIYMCIATH IIIOIIAU TPEYTOJBbHUKOB, IPSIMOYTOJIbBHUKOB, IapaJuIeIOrPaMMOB, Tpallelui,
KPYT'OB U CEKTOPOB;

2)BBIYUCIATH JJIMHY OKPYKHOCTH, AJIMHY JYT'H OKPYKHOCTH;

3)pemiath 3aa4M Ha J10KA3aTEJIbCTBO C MCIIOJIb30BaHUEM (POPMYIT JUIMHBI OKPYKHOCTU U JUTMHBI
IYTH OKPY>KHOCTH, (OPMYII TUIOIIaAen puryp;

4) pemath NpakTUYECKHUE 3a7]a4il, CBA3aHHBIE C HAX0XKIEHUEM I'€OMETPHUUECKUX BEITUYNH
(ucronb3ys MpU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKHE CPE/ICTBA).

BbInyCKHUK IOJIYy4YHT BO3MOKHOCTD:

S5)BBIYUCIATH MJIOMIATU (PUTYP, COCTABICHHBIX U3 IBYX MU 00Jiee MPSMOYTOJIbHUKOB,
[1apaJuIeIOrPaMMOB, TPEYTOJIBHUKOB, KPyra U CEKTOpa;

6)BBIUMCIATH IUIOIA MHOTOYTOJIbHUKOB, UCIIOJIb3YsI OTHOILIEHUS! PABHOBEIMKOCTH U
PaBHOCOCTABJICHHOCTH;

7)nproOpecTH ONBIT MPUMEHEHUS alTreOpandecKoro U TPUTOHOMETPUYECKOTO armapara 1 uiaeu
JBUKCHMS IIPU PELICHUH 3a/1a4 Ha BBIYUCIICHHE IIJI0IAeH MHOTOYTOJIbHUKOB.

Koopaunarsi

BbInyCKHUK HAyYHTCH:

1) BBIUKCIATH JUIMHY OTpe3Ka [0 KOOPAWHATaM €r0 KOHIIOB; BBIYUCISATh KOOPIUHATHI CEPEIUHBI
OTpe3Ka;

2)KCIoNIb30BaTh KOOPJAUHATHBIN METO/ JIJIsl U3yUEHUS! CBOMCTB MPSIMBIX M OKPYKHOCTEN
BbInyCKHUK MOJYYHT BO3MOKHOCTD:

3)oBiageTh KOOPAUHATHBIM METOJIOM pPELIEHHMs 3a/1a4 Ha BHIYMCIEHUE U JOKA3aTeIbCTBO;
4)iproOpeCTH OMBIT UCTIOIB30BAHUS KOMITBIOTEPHBIX MPOrPaMM JUIsl aHAJIN3a YaCTHBIX CIy4aeB
B3aMMHOTI'0 PACIIOJIOKEHUS OKPYKHOCTEN U MPAMBIX;

5)npruoOpecT ONBIT BHITOIHEHUS IPOEKTOB Ha TeMy «lIprMeHeHre KOOpANHATHOTO METOo/1a
IIPU PEIICHUH 3a]]a4 Ha BBIYUCIIEHUE U JI0Ka3aTeIbCTBOY.

BekTops!

BbinyckHUK HayuMTCs:

1)onepupoBaTh C BEKTOpaMHU: HAXOUTh CyMMY U Pa3HOCTb JIBYX BEKTOPOB, 3a/laHHBIX
reOMETPUUECKH, HAaXOAUTh BEKTOP, PAaBHBIN MMPOU3BEICHHUIO 3a/IaHHOTO BEKTOpa Ha YUCIIO;
2)HaxoauTh JIs1 BEKTOPOB, 33JaHHBIX KOOPAUHATAMMU: JUIMHY BEKTOPA, KOOPAUHATHI CYMMBI U
pa3HOCTH JBYX U OoJiee BEKTOPOB, KOOPAUHATHI POU3BEACHHS BEKTOpA Ha YUCIIO, TPUMEHSS
pY HEOOXOIUMOCTH COYeTaTEebHbIHN, IEPEMECTUTENBHBIN U pacpeIeIUTENbHbIN 3aKOHBI;

3) BBIUUCIISITH CKAJIIPHOE MTPOU3BEIEHNE BEKTOPOB, HAXOAUTh YTOJl MEX]1y BEKTOpaMH,
YCTaHABIIMBATh NEPIEHIUKYISIPHOCTD MPSIMBIX.

BbInycKHUK MOJYYUT BO3MOKHOCTD:

4)oBnazneTb BEKTOPHBIM METOJOM IS PEILIEHUS 3a]1a4 Ha BBIYNCICHHUE U JOKA3aTENIbCTBO;
5)nproOpecTH OMBIT BBHIOJHEHUS POEKTOB Ha TeMy «lIprMeHeHne BEKTOpHOTO MEeToa MpU
pELIEHNN 3a]]a4 HA BBIUYUCIIEHUE U 10Ka3aTEIbCTBOY.



TeMaTHKa MPOEKTOB U UCCJIEA0BATENbCKUX PadoT.

TeMbI IPOEKTOB, NpeaiaraeMbix B 7 Kjiacce:

Ot 3emiemepusi K FTEOMETPUH.

Briaromuecs MaTeMaTHKU U UX BKJIaJ B pazsutue Hayku. (ITudarop, ®@anec, Apxumen.)
[TocTpoenue npaBUIbHBIX MHOTOYTOJILHUKOB.

TeMbI IPOEKTOB, NpeaiaraeMbix B 8 Kkiacce:

[TocTpoeHue npaBUIbHBIX MHOTOYTOJILHUKOB.

[Tucdarop u ero mkona.

Tpucekuust yrina. KBagparypa kpyra. Y 1BoeHue kyoa.

TeMbI NIPOEKTOB, NpeaiaraeMbix B 9 Kkiacce:

['eomeTpus u uCKyccTBO. ['eoMeTpruUecKe 3aKOHOMEPHOCTH OKPY>KAIOILIEr0 MUPA.
ActpoHomus u reomeTpusi. YTo u Kak y3Hamu AHakcarop, OparocheH u Apucrapx o pazMepax
Jlyns1, 3emuin u ConHua.

H300peTeHne MeTo1a KOOpIUHAT, TO3BOJISIFOIIETO EPEBOIUTH T€OMETPUUECKIE 0OBEKTHI Ha

s3Ik anreopsl. P. Jlexapt u I1. @epma.
Conepxanue y4eOHOro npeaMera.

Harasanas reomerpus. Harnsigaele npezacTaBieHus o IPOCTPAHCTBEHHBIX (urypax: kyo,
napajieNienuIe 1, MpusMa, nupamuaa, map, chepa, Konyc, nuwinaap. M3o0paxenne
npocTpaHcTBeHHBIX (puryp. Ilpumeps! cedennit. Muororpannuku. [IpaBuibHble
MHOTrorpaHHuku. [IpumMepsl pa3BEPTOK MHOTOTpaHHUKOB, LMJIMHJIpa U KoHyca. [lonarue
00Bpéma; enuHuLbl 00béMa. OOBEM NMPAMOYTOILHOTO Mapaienenumnena, Kyoa.
I'eomerpuueckne purypsl. [Ipsmbie u yriel. Touka, npsimasi, mI0ckocTb. OTpe3oK, J1yd. YTOoIl.
Buner yrinos. Beprukansaslie u cMexHbIe yribl. buccekrpuca yria. [lapamiensasie u
nepecekaromuecs npsimble. IlepnenaukynspHsie npsmbie. TeopeMbl 0 napauieaIbHOCTH U
NEPIEHIUKYJIIPHOCTU NpsMbIX. [lepnennukymnsp u HakiaoHHasA K npsiMoi. CepeuHHBIN
NEePIEeHIUKYISAP K 0Tpe3Ky. [ eomerpuueckoe mecTo Touek. CBoNCTBAa OMCCEKTPUCHI yriia U
CEPEIMHHOrO NMEPIEHINKYIISIPA K OTPE3KY.

TpeyronbHuk. BeicoTa, Menana, OMccekTprca, CpeaHss JIMHUS TPEYTrOJIbHUKA.
PaBHOOe1peHHbIE U PaBHOCTOPOHHUE TPEYTOJIbHUKH; CBOMCTBA M MIPU3HAKH PABHOOEIPEHHOTO
TpeyrojibHuKa. [Ipu3Haku paBeHCTBa TpEyroJibHUKOB. HepaBeHCTBO TpeyroyibHUKA.
CooTHOIIEHN MEX 1y CTOPOHAMU M YIJIaMU TPEYTOJIbHUKA.

Cymma yriioB TpeyroabHuKa. Baemnue yriel TpeyronsHuka. Teopema ®aneca. [Tonobue
TpeyroabHUKOB. [Ipu3naku nmonodus tpeyronsHukoB. Teopema [Tudaropa. Cunyc, Kocusyc,
TaHT'€HC, KOTAaHT'€HC OCTPOro yIiia MPsIMOYTOJIbHOIO TpeyroibHUKa U yrioB oT 0 1o 180°;
IIPUBEJICHUE K OCTpOMY yIuly. PelieHue npsMoyrojbHbIX TPEyroJbHUKOB. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIeCTBO. DOPMYIIbI, CBSI3bIBAIOIINE CUHYC, KOCUHYC, TAHTEHC,
KOTaHT'€HC OJTHOTO U TOTO K€ yIJla. Perenne TpeyroiabHUKOB: TEOPEMA KOCUHYCOB U TEOpeEMa
CHUHYCOB. 3aMeyaTebHble TOUKH TPEYrOJIbHUKA.

YeroipéxyroabHuk. [lapannenorpamm, ero cBoicTBa u npu3Haku. [IpsamMoyronbHuK, KBajpar,
poMO, uX cBOICTBa U Mpu3HaAKU. Tpanenus, cpeanssi TUHUS Tpanenuu.

MHoroyroJbHuK. Boinykible MHOTOyroibHUKH. CyMMa yTJIOB BBITYKJIOTO MHOTOYTOJIbHHKA.
[TpaBuiIbHBIE MHOTOYTOJIBHUKH.

Oxpy:xHOCTb M KpYT. [lyra, xopaa. Cexrop, cerMeHT. LleHTpanbHbIi yroj, BHUCAaHHBIN Yrod,
BeJIMYMHA BIIMCAHHOTO yria. B3auMHoe pacnonoxeHue npsMoil 1 OKpyKHOCTH, IBYX
okpyxHocTel. KacarenpHas U cekyias K OKpy>KHOCTH, UX CBOMCTBA. BrincanHble 1 onMcaHHbIE
MHOTOYTOJIbHUKU. OKPYXHOCTb, BIIMCAHHAs B TPEYTOJIBbHUK, U OKPYKHOCTh, OITUCAHHASI OKOJIO
TpeyrojbHUKa. BrincanHble 1 onucaHHbIE OKPY>KHOCTH IPAaBUIBHOIO MHOTOYTIOJIbHUKA.
I'eomeTpuueckune npeodpazoBanus. [lonstue o paBenctse puryp. [loHsTHe o ABMKEHUU:
oceBasi M LIEHTpallbHasi CHMMETPUH, MapaulebHbIN nepeHoc, noBopot. IlonsaTre o nogodun
¢buryp v roMOTETHH.



[TocTpoeHus ¢ TOMOIIbIO HMPKYIISL U TMHENKH. OCHOBHBIE 33/1a4M HAa IOCTPOEHUE: AEIIEHUE
OTpe3Ka I0I0JIaM; IIOCTPOEHHUE YIJIa, PABHOTO JAHHOMY; IIOCTPOCHHUE TPEYTOJIbHUKA 10 TPEM
CTOpOHaM; ITOCTPOEHHE MEPIICHANKYIISAPA K MPSIMOM; TOCTPOCHNE OMCCEKTPUCHI YIIa; JICIeHUE
OTpe3Ka Ha IT PABHBIX YaCTEH.

Pewienne 3a1a4 Ha BEIYKMCIIEHHE, JOKA3ATEIbCTBO U IIOCTPOEHUE C UCIIOJIB30BAHUEM CBOMCTB
W3Yy4YEHHBIX Puryp.

HN3mepenue reoMerpuyeckux BeJu4uH. /[nmHa orpes3ka. PaccrosiHue OT TOYKU 0 NPSMOM.
Paccrosnue Mexny napamuienbHbIMu OpsaMbIMu. [lepumerp MHOrOyronsHuka. Jlnuna
OKPYKHOCTH, YHCJIO IIU; JJIMHA YT OKPYKHOCTU. I'pagycHast mepa yriia, COOTBETCTBUE MEXAY
BEJIMYMHOM LIEHTPAJIBHOTO YIJIA U JUIMHOW AYT'H OKPYKHOCTH.

IousiTve muIomAaaM MI0cKUX (puryp. PaBHococraBienHbie 1 paBHOBenuk#e (purypsl. [Inomans
npsiMoyrosibHHKa. [1nomany napanenorpamma, TpeyrojabHuKa U Tpanenuu. [Inomans
MHoOroyrojbHuka. Ilnomane kpyra u niomaab cekropa. COOTHOLUIEHHE MEXY IUIOIAIsIMU
Mo00HBIX (UTyp.

Pemnienue 3a1a4 Ha BBIYHCIICHHUE U IOKA3aTEIBCTBO C MCIIOIB30BAHUEM H3YYCHHBIX (POPMYIL.
Koopaunarel. Ypasaenue npsamoid. Koopaunatel cepennunsl orpeska. @opmysa pacCTOSHUA
MEXIY ABYMs TOYKaMU IJIOCKOCTH. Y pPaBHEHHE OKPYKHOCTH.

BekTtopsbl. [lyinHa (Monyinb) BekTopa. PaBeHcTBO BekTopoB. KomnmnmHeapHble BEKTOPHI.
KoopanHatsl BeKTOpa. Y MHOKEHHE BEKTOPA HAa YUCIIO, CyMMa BEKTOPOB, Pa3JIOKEHUE BEKTOPa
10 IBYM HEKOJUIMHEApHBIM BeKTOpaM. CKaJIIpHOE TPOU3BEACHUE BEKTOPOB.
TeopeTnko-MHOKeCTBeHHbIE MOHATHA. MHOXXECTBO, 3JIEMEHT MHOXKECTBA. 3aJaHUE MHOXKECTB
HEePeYUCIICHUEM 3JIEMEHTOB, XapaKTepUCTUYECKUM cBoMcTBOM. [logmuOkecTBO. OOBeAMHEHNE
U IIEPECEUECHUE MHOXKECTB.

DuieMeHTHI JIOTHKHU. Onpenenenne. AKCHOMBI U TeopeMbl. JlokazaTenbeTBo. J[oka3aTeabcTBO OT
npotuBHoro. Teopema, oOparHas ganHoi. [Ipumep u KoHTpIIpUMED.

[ToHsiTHE O PaBHOCUIIBHOCTH, CI€I0OBAaHUHU, YIOTPEOIEHUE JIOTHYECKUX CBA30K €CIH ..., TO ..., B
TOM U TOJIBKO B TOM CIIy4ae, JIOTUYECKUE CBA3KH U, UIIH.

I'eomeTpusi B ucropuyeckoM passutuu. Ot 3emuemepust k reometpun. [Iugarop u ero mxoma.
@anec. Apxumes. [loctpoeHne npaBIIBHBIX MHOTOYTOJIBHUKOB. Tpuceknus yria. Ksagparypa
Kpyra. Y ioenue ky0a. Mcropus uucna n. 3omoroe ceuenue. «Hauana» Esknnna. J1.Oinep. H.
W. JIoGaueBckuii. icTopus msaToro mocrysnara.

N300peTenne MeTo1a KOOPAMHAT, TO3BOJISIOLIET0 NEPEBOIUTh T€OMETpUYECKHE OOBEKTHI Ha
a3bIK anreopsl. P. [lexapt u I1. depma. [Ipumepsl pa3nudHbIX cUCTEM KOOPAMHAT HA IJIOCKOCTH.
I'eomeTpus 1 uckyccTBO. I'eoMeTpruyecKre 3aKOHOMEPHOCTH OKPYIKAIOILEr0 MUPA.

AcTtpoHomus U reomeTpus. UTo U Kak y3Hanu AHakcarop, DpatocheH u Apuctapx o pazmepax

Jlynsl, 3emnu u Conunia. Paccrosinus ot 3emiu g0 Jlynst u Connna. Mi3mMepenue pacCTOsHHS OT
3emun 10 Mapca.

Coaep:kanue 00y4ueHHs 7 KJIace

1. HavyanbHble reoMeTpuyecKkue cpefenus. 12 4

[Ipocreiiie reomerpuueckue QGUIypbl: MpsMas, TOYKa, OTPE3OK, Jyd, yroia. [lonsrue
paBeHcTBa reomerpuyeckux ¢uryp. CpaBHeHHE OTPE3KOB U YIJI0B. I3MepeHue oTpes3Kkos, JJInHa
oTpe3ka. M3mepenne yrioB, TpagycHas mepa yria. CMeXHbIE W BEPTHKAIBHBIE YIJIBI, HX
cBoMicTBa. [lepnenquKynsipHbIe IPSMBIE.

OcHOBHas 1IeJIb — CUCTEMATU3UPOBATh 3HAHUS YYAIUXCS O MPOCTEHIINX T'€OMETPUUYECKUX
¢urypax u ux CBOWCTBaX; BBECTH IIOHITHE PaBEHCTBA (QUTYD.

2. Tpeyronbaukmu. 17 u.



Tpeyronpuuk. [Ipu3Haku paBeHCTBa TPeYrosbHUKOB. lleprneHaukynsp Kk mpsMoid. MenuaHsl,
OMCCEKTPUCHI U BBICOTHI TPEYroJIbHUKA. PaBHOOEAPEHHBIN TPEYTOJIBHUK U €r0 CBOKWCTBA. 3aJa4H
Ha MIOCTPOEHUE C TOMOILIBIO HUPKYJIS U IMHEHKH.

OcHoBHas 11eJIb — BBECTHU MOHITHE TEOPEMBI; BbIpaOOTaTh YMEHUE JOKA3bIBATh PABEHCTBO
TPEYrOJILHUKOB C IIOMOIIIbIO HM3YYEHHBIX PU3HAKOB; BBECTU HOBBIN KJIacC 3a/1a4 — Ha

IIOCTPOEHHUE C 110 MOLIBIO IUPKYJIS U JIMHEUKHU.

3.IlapanienbHble npsiMble. 13 4.
[lpu3Haku mnapaulebHOCTH  HpsIMbIX. AKCHOMa HapaiesabHbIX nOpsAMbix. CBoiicTBa
HapayIeNIbHBIX MPSMBIX.
OcHoBHasl 11eJIb — BBECTH OJIHO U3 BaXKHEUIIMX NOHATUNH — MOHATHE MapajlIeIbHBIX MPSAMBIX;
JaTh MEPBOE MPEJCTABICHHE 00 aKkCMOMaxX M aKCMOMAaTHYECKOM METOJE B T'€OMETPUHU; BBECTHU
aKCUOMY IapajlIeIbHbIX IPSIMBIX.
4.CoOTHOLICHHS MEKAY CTOPOHAMM M YIJIAMH TPeyroJbHUKAa. 18 4.
CymMma yriioB TpeyroinbHuKa. COOTHOIIEHUE MEXy CTOPOHAMH U YIJIaMU TPEYTOJIbHUKA.
HepasenctBo TpeyronbHuka. IIpsMoyroiapHble TpEYroabHUKH, UX CBOMCTBA U IPU3HAKU
paBeHcTBa. PaccTosiHue OT ToukH 10 npsAMoi. PaccTosHue Mexay napajuiebHbIMU PSIMBIMU.
[TocTpoeHue TpeyroiabHUKA IO TPEM HJIEMEHTaM.
OcHOBHasl 11€JIb — PacCMOTPETh HOBBIE MHTEPECHBIE M BaJKHbBIE CBOMCTBA TPEYTOJIbHUKOB.

5. IloBTopenue. Pemenue 3agayu. 8u

Coaep:kanue o0yueHuss 8 kJjacc

1.IloBTOpenue. Pemenue 3agay.2y

2.YeTbIpEXyroJbHUKH. 144

MHOrOyrojapHUK, BBIIYKJIBIA MHOTOYTOJIBHUK, 4YeThIPEXYrojpHUK. [lapamienorpamm, ero
cBoiictBa M mpusHaku. Tpamenus. [IpsmoyronbHuK, poM0, KBajgpar, ux cpoiictBa. OceBas U
LEHTpaJIbHAasi CHAMMETPHH.

OcHOBHas 11e71b — U3YYUTh HanboJiee BayKHbIE BU/IbI YETHIPEXYTOJbHUKOB — MapalIesIorpaMM,
OpSMOYTOJIBHUK, POMO, KBajpaT, Tpamelus; 1aTh MpeacTaBleHHe O (urypax, obiaalaronmx
OCEBOM WJIM LIEHTPAIbHOU CUMMETPHM.

3.IL1omank. 14 4.

[lonsATHe 1UIOMAAM MHOrOyrojbHHKa. [nomanu npsMoyronapHuKa, apamuieaorpamma,
TpeyrojapHUKa, Tpanenuu. Teopema [Iudaropa.

OcHoOBHasl LeJb - PACIIUPUTD U YIIIYOUTh MONYYEHHbIE S - 6 Kilaccax MpeacTaBIeHUs

ydamuxcs 00 U3MEpPEHUH M BRIUMCIECHUH TUIOMAEH; BEIBECTH (DOPMYJIBI TUTOIIAICH
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IPSIMOYTOJIBHHKA, NTapaljiesIorpaMMa, TPEYroJbHUKA, TPAlleUH; J0Ka3aTh OJHY U3 TJIaBHBIX
TeopeM reomeTpun — teopemy Iludaropa.
4. IlonoOHbIe TPeyrobHUKHU. 19 4.
[TonoGuble TpeyrosnbHuku. Ilpu3Haku nomoOus TpeyronbHUKOB. [IpumeHeHue momoOus K
JIOKa3aTeNbCTBY TEOpeM M pemeHuro 3agad. CHHyC, KOCHMHYC M TaHIE€HC OCTpPOro yria
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
OcHOBHasi 1elNb — BBECTH IOHATHE TMOJOOHBIX TPEYTOJBHUKOB; PAaCCMOTPETh TNPHU3HAKU
noJ00usl TPEyrojJbHUKOB M MX NPUMEHEHMs; C/eNaTh MEPBbIH IIar B OCBOCHUHU YyYalllUMUCS
TPUTOHOMETPHUYECKOI0 anmnapara reOMETpUN.

5. OkpyxkHOCTB. 17 4.
BzaumHoe pacnonoxxeHue npsMor U OKpyKHOCTH. KacaTenbHas K OKpYKHOCTH, €€ CBOMCTBO U
npusHak. LleHTpanbHble W BIUCaHHBIE yIiibl. UeTbIpe 3aMeuaTelIbHbIE TOYKH TPEYrOJbHUKA.
BnvcanHas u onMcaHHas OKPY>KHOCTH.
OcHoBHasl 11eJ1b — pacIIMPUTh CBEACHUS 00 OKPYKHOCTH, IIOJYyYEHHBIE YYalIUMKCS B 7 KJ1acce;
U3YYUTh HOBBIC (DAKThI, CB3aHHBIC C OKPYKHOCTHIO; TO3HAKOMHTD YUAIIUXCSI C YETHIPhMS 3aMe-
YaTeJbHBIMU TOYKaMH TPEYTOJIbHUKA.

6. IToBTopenue. Pemenne 3anqau. 2 4

Conep:kanue o0ydyeHusi 9 kjacc

1. BexkTopsbl. 8uacoB

ITonsitne BekTopa. PaBeHCTBO BeKkTOpoB. CIIOKEHHME M BBIUMTAHHE BEKTOPOB. YMHOXKEHUE
BEKTOPA Ha YUCJIO.
OcHoBHas 11e71b - (OPMYIHPOBATH ONPEAETICHUS U WUIIOCTPUPOBATh MOHATHS BEKTOPA, €ro

JAJINHBI, KOJUIMHCAPHBIX U PAaBHBIX BCKTOPOB; MOTHBHUPOBATL BBCIACHUC MOHATUN U ﬂeﬁCTBHﬁ,
CBA3aHHBIX C BCEKTOpaMH, COOTBCTCTBYIOLIMMHU IMPUMCPAMH, OTHOCAIIUMUCA K (i)I/ISI/I'-IeCKI/IM
BCKTOPHBIM BCIWYMHAM, IMPUMCHATL BCKTOPbBI U ,Z[CflCTBI/ISI Haal HUMH 1pU PCIICHUU

TCOMETPHUICCKUX 3aaaYd

2.Metoa xkoopauHar. 10 u

Pa3noxeHue BeKTOpa IO ABYM HEKOJUIMHEApHBIM BekTOopaMm. Koopaunartsl Bekropa. lIpocreni-
mIMe 3a7a4d B KOOpJAWHATaxX. YPaBHEHHs OKPYKHOCTU W IpsiMOH. [IpuMeHeHHe BEKTOPOB M
KOOPJMHAT IIPU PELICHUH 3aa4.

OCHOBHass 1eb — HAay4YUTh Y4YallMXCs BBINOJHATH JCUCTBUSA HAJ BEKTOpPaMH Kak
HAIpPAaBJIEHHBIMU OTpPE3KaMH, YTO Ba)KHO JJISl IPUMEHEHUSI BEKTOPOB B (PU3UKE; MTO3ZHAKOMUTH C
UCIIOJIb30BAHUEM BEKTOPOB U METOAa KOOPAUHAT IIPU PELICHUU T€OMETPUYECKUX 3a/1a4.
3.CooTHOLICHNSI MEKIY CTOPOHAMM M YIJIAaMHM TpeyroabHuka. CkajlsipHOe NpPOU3Be/leHUe

BeKTOpoB. 11 4.
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CuHyc, KOCUHYC U TaHTeHC yria. Teopembl CUHYCOB U KOCHHYCOB. PerieHue TpeyroibHUKOB.
CkayisipHOE MTPOU3BEICHNE BEKTOPOB U €0 MPUMEHEHHNE B TEOMETPHYCCKHX 3ajIadax.
OcHoBHas 11e7Tb — Pa3BUTh YMEHHE YYalUXCsl IPUMEHSITh TPUTOHOMETPUUECKH armapar mpu
pEIIeHNU TEOMETPUUYECKUX 3a/1a4.
4./I1IMHA OKPYKHOCTH M IJIOIAAbL Kpyra. 12 u.
[IpaBuibHBIE ~ MHOTOYTrOJIBHUKH.  OKpPY)KHOCTH,  ONHCaHHas  OKOJO  MPaBWJIBHOTO
MHOTOYTOJIbHUKAa M BIHUCAaHHAs B Hero. [locTpoeHue mpaBUIbHBIX MHOTOYTOJbHUKOB. JlnnHA
OKpykHOCTH. [lmomans kpyra.
OcHoOBHasl 1IeJIb —  PACHIMPUTH 3HAHHUE YYAIIUXCS O MHOTOYTOJbHUKAX; PACCMOTPETh MOHSATHUS
JUTMHBI OKPY>KHOCTH U TUIOIIAIU Kpyra v (OpMyIIbl AJi UX BHIYUCICHUS.
5.]IBu:kenusi. 8 yacoB
OtoOpakenue miockoctu Ha ceOs. [lorsitme aBvkeHus. OceBasi M IEHTpaIbHAS CHMMETPHH.
[TapannensHbii niepenoc. [ToBopoT. HanoxxeHnus u 1BUKEHHUS.
OcHOBHasl  1IeJIb — IMO3HAKOMUTH yYalUXCsl C TIOHATHEM JIBHYKEHUS U €r0 CBOMCTBAMH, C
OCHOBHBIMM BHJIaMHU JIBUKEHHUH, B3aHMMOOTHOIICHUSIMM HAJOKEHUN W ABWXKEHUM. JIBH>keHue
IJIOCKOCTH BBOJUTCS KaK OTOOpa)KEHUE TUIOCKOCTU Ce0sl, COXPAHSIOIIEE PACCTOSHHE MEXKIY
TOUYKAMH.

6. OO0 akcmoMax reoMeTpu. 2 yaca

becena 006 akcromax reoMeTpuu.

OcHoOBHas 11€71b — JIaTh OoJiee TIyOOKOe MPEACTaBICHUE O CUCTEME aKCHOM TUNIAHUMETPUHU U
aKCHOMaTHUYECKOM MeTofie. B maHHOI TeMe paccKa3bIBaeTCs O Pa3IMUHBIX CUCTEMaX aKCUOM
TE€OMETPHH, B YACTHOCTH O Pa3IMYHBIX CIIOCO0AX BBE/IEHUS MOHITUS PaBEHCTBA (PUTYP.
7. HauvajbHble cBeleHUs U3 cTepeoMeTpuu. 8 yacoB
[Tpenmer crepeomerpun. ['eoMeTprdeckne Tena U MOBEPXHOCTH. MHOTOTPpaHHUKH: TIPHU3Ma,
napajuieNienune1, nupamMuaa, Gopmys sl BEIYUCIEHUs X 00beMOoB. Tena 1 moBepXHOCTH
BpallleHus: IWIMHIP, KOHYC, cdepa, map, GopMyIIbl sl BBIYUCIEHUS UX MIIOMIaaen
MOBEPXHOCTEN U 0OHEMOB.
OcHOBHasl 1e7Tb — JIaTh HAYaJIbHOE MPEJICTABJICHHE O TeJlaX W MOBEPXHOCTSIX B MPOCTPAHCTBE,
MO3HAKOMUTH YYAITUXCS C OCHOBHBIMH (DOpMYJIaMu JIJisl BEIUMCIICHHUS TIOMIAICH MOBEPXHOCTEH
1 00BEMOB Tel.

8. IloBTopeHnue. Pemenue 3axau. 9 yacon

12



TemaTnueckoe IAHUPOBaHUE ¢ ONpeAeIeHHeM OCHOBHBIX BH/I0B Y4eOHOM
NeATEeJbHOCTH 00y4aloIMuXC:

7 Raacc
Paznen Koi- TeMbl Kon- | OcHOBHBIE BUIBI IEATEILHOCTHU OcCHOBHEBIE
BO BO oOyuaromuxcst (Ha ypoBHE HaIpaBJICHUS
4acoB 4acoB yueOHBIX JAeUCTBUM) BOCIHUTATEIh
HOU
JeSITeNIbHOCTH
HauaabHble 12 [Ipsimast u O0TpE30K. 2 OOBSCHSTB, UTO TAKOE OTPE3OK, 1,3,4
reoMeTpuyecKue Jly4 u yroumn. Jyd, yrojl, Kakue Gurypbl
cBeJleHus Ha3bIBAIOTCS PaBHBIMHU, Kak
CPaBHUBAIOTCS U U3MEPAIOTCS
OTPE3KHU U YITIbl, YTO TAKOE
rpajJlyc U rpagycHas Mepa yria,
CpaBHeHME OTPE3KOB | 2 KaKOH yroJl Ha3bIBACTCS 5,7
¥ YIJIOB. OpsIMBIM, TYIBIM, OCTPBIM, pa3-
BEPHYTHIM, YTO TaKOE CepenHa
Usmepenue 3 OTpe3Ka U OUCCeKTpuca yria, 3.4,6
OTPE3KOB. KaKH€ yIJibl Ha3bIBAIOTCSI
H3MepeHue yrios. CMEXHBIMH U KaK1e BEpPTH-
KaJIbHBIMH; (DOPMYJIHPOBATH U
TlepreHANKYISpHbIE | 3 06OSHOBLIBaTB YTBEPKICHUS O 2.5
psIMBIE.. CBOMCTBaX CMEXHBIX U
BEPTHKAJILHBIX YIJIOB;
OOBSICHATD, KAKUE TIPSIMBIC
Ha3bIBAIOTCS
1 HEPIEHIUKYISAPHBIME; GOpMy- 1,4,7
Pemenue 3anaq JUPOBATh M1 0OOCHOBBIBATH
YTBEPAKJICHHUE O CBOMCTBE JBYX
NPSIMBIX, IEPIICHIUKYIISIPHBIX K
KonTpoabmas 1 TPEThEH; n300paXxkaThb 1 pac- 5
MO03HaBaTh YKa3aHHbIE
padora Nelmo Teme o
«HaudanbHbIe npocrenme Gurypsl Ha
yeprexax; pemars 3a1a4u,
reoMeTpuyecKmne
CBeTCHHS CBASAHHBIE C OTHMH
npoctedmmMu Gurypamu
TpeyronbHuku 17 [lepBblii mpU3HAK 2 OObACHATD, Kakast purypa 2,43
paBeHCTBA Ha3bIBAETCS TPEYTOILHUKOM, YTO
TPEYroJbHUKOB. TaKoe BEPILNHBI, CTOPOHBI, YIJIbI
U TIEPUMETP TPEYTOJIbHUKA,
3 KAKOW TPEYroJIbHUK Ha3bIBACTCSA 5,6,7
paBHOOEPEHHBIM U KaKOM
Menuansl, PaBHOCTOPOHHUM, KaKHe
OMCCEeKTPUCH] U TPEYrOJIbHUKU Ha3bIBAOTCS
BBICOTBI PaBHBIMU; U300pakaTh U
TpeyrojbHUKa. pacrno3HaBaTh Ha YepTexKax
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Bropoii u tpetuit
IIPU3HAK PABEHCTBA
TPEYrOJIbHUKOB.

3amauu Ha
MIOCTPOCHHE.

Pemenune 3agau

KonTpoasnas
padotaNe2 mo Teme
«IIpusHaku
paBeHCTBa
TPEeYroJibHUKOB)

TPEYTOIBHUKH U UX 3JIEMEHTHI;
(dbopMyarpoBaTh U JOKA3bIBAThH
TEOPEMbI O IPU3HAKaX
PaBEHCTBA TPEYTOJIbHUKOB,;
OOBSICHATD, YTO Ha3bIBACTCS
NEePIECHIUKYIISIPOM,
MIPOBEAEHHBIM U3 TaHHOM TOYKU
K JAHHOM MPSIMOM;
(bopMyIHpOBaTh U I0Ka3bIBATH
TEOpeMy O MEePIEHIUKYIAPE K
psIMOM; OOBSACHATH, KaKue
OTPE3KU HA3bIBAKOTCS MEIUAHOM,
OMCCEKTPUCON M BEICOTOM
TpPEyroibHHKa; (POPMYITPOBATH
U JOKa3bIBaTh TEOPEMBI O
CBOICTBaX paBHOOEIPEHHOIO
TPEyroibHUKA; pelaTh 3a1a4H,
CBSI3aHHBIE C MTPU3HAKAMH
PaBEHCTBA TPEYTOJIbHUKOB U
CBOMCTBaMU PaBHOOEAPEHHOTO
TPEyroibHUKA; 'popMyIMpoBaTh
OTIpe/IeNICHNE OKPY>KHOCTH;
OOBSICHSTB, YTO TAKOE IIEHT,
pauyc, Xopaa U TuaMeTp
OKPY>KHOCTH; peliaTh Ipo-
CTelIine 3a1a4i Ha TIOCTPOECHHE
(mocTpoeHue yria, paBHOrO
JTAHHOMY, TTIOCTPOEHHE
OUMCCEKTPHUCHI YTiIa, TOCTPOCHUE
MEPIEHIUKYISIPHBIX MPSMBIX,
MIOCTPOCHUE CEPETIHBI
oTpe3ka) u Oolee CIoKHbBIE
3aJ1auu, UCIOJIB3YIOIIHE
yKa3aHHbIE POCTEHIIINE;
CONOCTABJIATH MOITYYEHHBIN
PEe3yJIbTAT C YCIOBHEM 3a/1a4H;

4,57

2,37

5,7

IMapanieabHble
npsiMble

13

[Ipu3naku
MapajuIeIbHOCTH
JBYX MPSIMBIX.

DOopMyIHMpOBATH OIIPEICIICHUE
HapayieNbHbIX IPSAMBIX; 00b-
SICHSIT C TIOMOIIIBIO PHCYHKA,
KaKHe yIJibl, 00pa3oBaHHbIE
NpU  TIEPECEUCHUH JIBYX
NPSIMBIX CEKYILEH,
Ha3bIBAlOTCS HAKPECT
JeXKaluMH, KaK1e
OJIHOCTOPOHHUMHU U KaKue co-
OTBETCTBEHHBIMU;
(hopMyIMpOBaTh M JOKA3hIBATH

2,4,6
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Axcruoma
HapaHJIeHLHOCTI/I
JIBYX IIPAMBIX

Pemenue 3amau

KonTposbHas
padora nmo reme
«IlapajiejbHOCTD
NPAMBIX»

TEOPEMBI, BEIpAKaIOIINe
MIPU3HAKY TTAPAJUICTEHOCTH
JBYX HPSAMBIX; OOBSCHATH, UTO
TaKO€ aKCHOMbBI TEOMETPUH U
KaKue akCHOMBI yiKe
WCIOJIb30BAJINCH PaHEe;
(dhopMyIUpoBaTh aKCUOMY
MapajuIeIbHBIX TPSIMBIX H
BBIBOAUTH CIICACTBUS U3 HEE;
(hopMyIHpOBATh U JOKA3HIBATH
TEOpEeMBI O CBOICTBaX ma-
paJUICITLHBIX TPSIMBIX, OOpaTHBIC
TeopeMaM O MpHU3HaKax IMa-
PaUICIILHOCTH, CBSI3aHHBIX C
HaKpECT JISKAIUMH,
COOTBETCTBCHHBIMH H
OJTHOCTOPOHHUMHU YTJIaMH, B
CBSI3U C 3THM OOBSICHSTH, YTO
TaKOE YCJIOBUE U 3aKITFOUCHHE
TEOpeMBbI, Kakasi Teopema
Ha3bIBAaETCsl 00OPaTHOM 110
OTHOIIIEHHUIO K TAHHOW TEOpeEME;
O0OBICHATD, B YEM 3aKIIIOYAETCS
METO/I JJOKa3aTeNbCTBa OT
TIPOTHBHOTO: (HOPMYITUPOBATH H
JIOKa3bIBaTh TEOPEMbI 00 yIJIax ¢
COOTBETCTBEHHO
napaJuieTbHBIMU U TIEPIICHINKY-
JSIPHBIMU CTOPOHAMU;
PUBOUTH TPUMEPHI
WCTIOJTB30BaHUSI 9TOTO METO/A;
peliaTh 3a]]a41 Ha BEIYHCIICHHUE,
JIOKa3aTeIbCTBO U IMTOCTPOCHHE,
CBSI3aHHBIE C TTApALIETBbHBIMU
TIPSIMBIMH

1,3,6

3,57

CooTHOIIEHHS
MEXKITY
CTOPOHAMH H
yriaamu

TPeYroJbHHUKA.

18

Cymma yriio
TPEYroJbHHKA.

CooTtHotieHne
MEXy CTOPOHAMH U
yriaamMu
TPEYrOJIbHUKA.

KonTtpoasnas padora
no teme «Cymma
YIJIOB TPEYroJibHHKA»

®opMyupoBaTh U JJOKA3bIBATH
TEOpEMY O CyMME YIJIOB Tpe-
YTOJIbHUKA U €€ CIIeICTBUE O
BHEIITHEM YTJIe TPEYTOJIbHUKA,
MPOBOJUTH KIACCU(HUKAIHIO
TPEYTOJILHUKOB TI0 yriiam; (op-
MYJIMPOBATh U JOKa3bIBATH
TEOPEMY O COOTHOIICHUSIX MEKITY
CTOPOHAMU U yTJIaMU
TpeyroJibHUKa (IpSIMOoe U
o0OpaTHOe YTBep)KIECHHUS ) U
CJIEJICTBUS U3 HEE, TEOPEMY O
HEPaBEHCTBE TPEYTOJIbHUKA;
(dbopMynMpoBaTh U JIOKA3bIBAThH

1,4,6

3,5,7
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TEOPEMBI O CBOMCTBAX
MPSAMOYTOJIbHBIX TPEYTOJIBHUKOB

24

[IpsimoyronbHBIE (IPSIMOYTOJIEHBIN TPEYTOJIBHUK
TPEYTOJIbHUKH. ¢ yriaom 30°, mpu3HaKu
pPaBEHCTBA MPSAMOYTOJIbHBIX
TPEYrOJIbHUKOB); 5,7
[TocTpoenue (bopMyIHpOBaTh ONpeIeTICHUs
TPEYroJIbHUKA 110 pPacCTOsIHUS OT TOYKH JI0
TPEM DJIEMEHTaM. MIPSIMOM, PaCCTOSIHUS MEKy Ia-
pajlIeIbHBIMU MPSIMBIMU;
Pemenne 3amau penars 3a1a4i Ha BBIYUCIICHUS, 3,6
JIOKa3aTeIbCTBO U IMOCTPOCHUE,
CBSI3aHHBIE C COOTHOLIECHUSIMU
Kontposrnasn pabora MEXIy CTOPOHAMHU U yTIIaMU S
no teme « CooTHo-
HIeHMe MeAaY CTo- TPEYroJIbHUKA U PACCTOSIHUEM
POHAMH H YrIaMu MEXy MapauiebHbIMU
TPeyroJabHIKa» MPSIMBIMU, TIPU HEOOXOJUMOCTH
MIPOBOJIUTH TIO XOAY PEIICHUs
JIOTIOJTHUTEITLHBIE TIOCTPOCHUS,
COIOCTABJISATH MTOTyYEHHBIN
PE3YJIBTAT C YCIIOBHEM 3a/1a4H, B
3aJ1a4ax Ha OCTPOEHUE
HCCJIEIOBATh BO3MOKHBIE
ciyyau.
IToBTOpEHue. [Ipocreiimme Gpurypsr 1,3,4
Pemenue 3axau. MJIAHUMETPUU:
npsiMasi, Iy, yroJ
TpeyroabHuKH 2,6,7
[TapannensHbie 3,7
psIMbIE
Hrorosas 5
KOHTPOJIbHAS
padora
5,7
Ob6o06m1aromiee
MTOBTOPEHHE
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8 ki1ace

Pasznen Kou- Tembl Kozn- OcHOBHBIE BU/IbI OcHoOBHbIE
BO BO JESTEIIbHOCTH 00YYaroIIUXCsl | HampaBlICHUs
4acoB 4acoB (Ha ypoBHE y4eOHBIX BOCIIUTATEIb
JIEHCTBHIA ) HOU
JESITEIbHOCTH
Ye1bIpéx 16 1 OOBSCHATB, UTO TAKOS 1,5,7
YrOJAbHUKH IToBTOpEHME. JIOMaHasi, MHOTOYT OJIbHUK, €TO
Pemenue BEPILUHbBI, CMEKHBIE
3a1au CTOPOHBI, TUATOHAJIH,
1 n300paxarb U pacrlo3HaBaTh
[ToBTOpeHwue. MHOT'OYTOJIbHUKH Ha YepTexkKax;
Pemenue MOKa3bIBATh AJIEMEHThI
3aj1a4 MHOTIOYTOJIbHHKA, €10
BHYTPEHHIOIO U BHEIITHIOO
obmnactu; GopMyITUpPOBATH
MHOTrOyrobHHKH. OTIpe/IeNIEHHNE BBITYKIIOTO
YeThIpEXyroIbHIUKH MHOI'OYT'OJIbHUKA; U300pakaTh
Y PacIiO3HaBaTh BBITYKIIbIC U
HEBBITYKJIbIE MHO-
TOYTOJILHUKY; (hOPMYITHPOBAThH
[TapamnenorpamMmm 1 ¥ JIOKa3bIBaTh YTBEPKICHHUS O 2,47
CyMMe YTJIOB BBIITYKJIOTO
Crolicrsa 1 MHOTOYTOJIbHUKA H CyMMeE 5.6
€ro BHEIIIHUX YTJIOB;
napajuiesiorpaMma
OOBSCHSTH, KAKUE CTOPOHBI
(BepIIMHBI) ye-
ITpusnaxu 1 TBIPEXYTOJIbHHKA HA3bIBAKOTCS 4,6,7
napajuiesorpaMma MIPOTHBOIIONIOKHBIMHE; (hopMy-
JMPOBATh ONPEIEIECHHS
Pemenue 3amgaud no teme | 1 MapajiienorpaMma, Tpameuni, 3.4,6
«ImapajuIeIorpamMm» paBHOOEPEHHOI 1
MPSMOYTOJIFHOM Tpamnenui,
NpsIMOYTOJIbHUKA, poMOa,
Tpanenus. CoiicTsa 1 KBaJpaTa; U300pakaTh U 1,2,7
Tparenum. pacro3HaBaTh 3TU
YETBIPEXYTOJIBHUKY;
3amauyu Ha moctpoeHue. | 1 OpMYTHpPOBATE 1 TOKA3bIBATH 5,6
YTBEP)KACHUS 00 X CBOMCTBAX
Y TIPU3HAKAX; PeIIaTh 3aaun
[IpsamMoyroyibHUK. 1 Ha BBIMHCIICHHC, 5,7
JIOKa3aTesIbCTBO U IIOCTPOEHME,
CBSI3aHHBIE C ITHMH BHIAMH
YeThIPEX YT OJIbHUKOB;
OOBACHATE, KAKHE JIBE TOUKU
Ha3bIBAKOTCS] CUMMETPUYHBIMU
Pom6 u kBajpar. 1 OTHOCHTEJIBHO PSMOH (TOUKH), 1,3,4

B KakoM ciry4ae (urypa
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CgoiicTBa pom0Oa u
KBajpata

Ha3bIBACTCA CUMMETPHUYHOM
OTHOCHUTEJIBLHO MPSIMOH (TOUKH)
Y YTO TaKOE OCh (IICHTP)
CUMMETpUH (pUTYPBI;

24,6

OceBas U LIEHTpaJIbHas 2,5
CHMMETpHHU HPUBOJIUTE NPUMEPbL ¢buryp,
00J1a/1a10IINX OCEBOU
(LIeHTpaIbHON ) CUMMETpPHEH,
a TaK)Ke IIPUMEPBI OCEBOU U
Pemenne sanad. HEHTPaIbHON CHMMETPUU B 3,4,7
OKpY’Karollen Hac
o0cTaHOBKe.
5
KonTpoasnas padora
Nel mo Teme:
«YeTbIpexyroJbHM-
K
Iaomans 14 IlonsTie THIOMIAAN OOBSICHATD, KaKk 1,4,6
MHOTOYTOJIbHUKA. MPOU3BOJUTCS H3MEPEHHE
IJIOIIAJEH MHOTOYTOJIBHUKOB,
[Mougarue 1IOIIATN 2.4
KaKle MHOTOYTOJIbHUKHU
HpAMOYTOJIbHIKA. HA3bIBAIOTCSI PABHOBEITMKUMU
U KaKue
Honsne  miomazm PaBHOCOCTABJICHHBIMH; 24,5
flapaJlieiiorpaMma. (hopMyIHpOBaTH OCHOBHBIE
[Tnomane CBOIMCTBA IUIOLIAJIEH U 3,5,7
TpeyrojbHUKa BBIBOAUTH C UX TIOMOIIBIO
(hopmyIIb TIOIIAEH
IInomane Tpanenuu MPAMOYTONTLHIKA, 4,6
napajuiesorpaMma,
TPEYTroJIbHUKA, TpPareluH;
(hopMyMpOBATh U JJOKA3HIBATH
TeopeMy 00 OTHOIIEHUN
IUIOLIAJIEN TPEYTOJIBHUKOB,
Haxoxnenue mnomanu MMEIOIIUX 110 PABHOMY YTTY; 3,5,7
TpAIeIHH. (hopMyIIMpOBaTh M JOKA3hIBATH
Teopemy [Iudaropa u
00paTHYIO €i; BHIBOJUTH
Teopema [Tudaropa. (opmyxry I'epona s moma 3,5
TPEeYroJIbHUKA; PEIaTh 3a/1auu
Ha BBIYHCIICHHE U
Pemenne 3amad ¢ JIOKA3aTeILCTBO, CBI3aHHEIE C 4,6,7
nomouibto T. [udaropa dbopmynamu momanaei u
teopemoii [Tudaropa
IToBTOpEHME MO TEMe 2,5,7
«ILTOTATTH
5
KonTtpoabHnasn
padoraNe2 mo Teme
CIJIOMIAbY»
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IToxo0HLIE
TPEyroJbHUKH

19

Omnpenenenue
IMOIO0HBIX
TPEYTrOJIbHUKOB.

OTtHoLIeHNE TUIOMIAIEN
noJ00HBIX uryp

ITepBblii npu3HaK
noxooust
TPEYTrOJIbHUKOB

Bropoii npusHak
moa00ust
TPEYTrOJIbHUKOB

Tperuii npusHak
moa00ust
TPEYTrOJIbHUKOB

Pemienue 3aga4d Ha Bce
HPU3HAKH TO00MS

Kourpoasnas padora
Ne3 mo reme:
«ITogo0HBIE
TPEYroJbHUKH

Teopema o cpenHeit
JIMTHUU TPEYTOJIbHUKA.

Pemtenue 3agad co

CBOICTBaMM MeI1aH
TPEYrOJIbHUKA

Teopema o
MPOMOPLUOHAIBHBIX
OTpe3Kax B
PSIMOYTOJIBHOM
TPEYTOJILHUKE

[enenue orpeska B
JaHHOM OTHOIICHHUU

IIpakTHueckoe
MIPUIIOKEHUE
TPEYTOJILHUKOB

COOTHOILIEHHE MEKTY
CTOpOHaMI/I nu yFJIaMI/I
MPSIMOYTOJIBHOTO
TpEYroJabHUKa

CuHyc, KOCUHYC U
TaHTeHC OCTPOTO yIJa
IPSMOYTOJIBHOTO
TPEYroJbHUKA

Pemrenune 3aga4d no treme
«IIOOOHEBIE
TPEYTOTbHUKIY

KonTpoJibHas padora
Ne4 o Teme: «
[IpuMeHeHnune
NPU3HAKOB 000U
TPeyrojibHUKOB)

OOBSICHATD ITOHSTHE
MIPOTTOPIIMOHATEHOCTH
OTpPE3KOB; (hOpMyJIUPOBATH
OTIpeIeIICHUS TIOJOOHBIX
TPEYrOJIBHUKOB B KO-
adduirenta nogoous;
(hopMyIIMpOBATh 1 JI0KA3bIBATh
TEOPEMBI: 00 OTHOIICHUH
IIOIIaAeH IOT00HBIX
TPEYrOJBHUKOB, O TIPU3HAKAX
1o100HsI TPEYTOJILHUKOB, O
CpeaHen JTMHUU
TPEYroJbHUKA, O TIEPECCUCHUH
MeEIUaH TPEyroJIbHUKA, O TIPO-
MOPIMOHAILHBIX OTPE3KaxX B
PSMOYTOJIEHOM
TPEYTrOJIbHUKE; OOBSICHSTH, YTO
TaKO€ METO/I ITOI00MS B 3a/1a9axX
Ha IIOCTPOCHHE, U IIPUBOIUTH
IPUMEPHI IPUMEHEHHSI 3TOTO
MeTO/a; OOBICHSIThH, KaK
MO>KHO HCITOJIb30BaTh
CBOMCTBA MOIO0HBIX
TPEYTrOJIbHUKOB B
U3MEPUTENIbHBIX paboTax Ha
MECTHOCTH; OOBSICHATh, KaK
BBECTU IOHATUE IOAO0HS JIIS
MPOU3BOJIBHBIX (PUTYD;
(hopMynpoBaTh ornpeIeIeHne
Y WJUTIOCTPUPOBATH MOHSTHUS
CHHYCa, KOCHHYCA ¥ TAHT€HCa
OCTPOrO yIiia MpsSIMOYTOJIBHOTO
TPEYrOJIbHUKA; BEIBOJUTH
OCHOBHOE€ TPHUTOHOME-
TPUIECKOE TOXKIECTBO U
3HAYEHHs CUHYCa, KOCHHYCA U
TaHreHca aJis yriaos 30°, 45°,
60°; pemaTh 3a1a4H,
CBSI3aHHBIE C TTO00HEM
TPEYTOJIbHUKOB, JIJIs
BBIYMCIICHHS 3HAYEHHU I
TPUTOHOMETPUIECKIX
(yHKIMI UCTIONB30BaTh
KOMITBIOTEPHBIC TTPOTPAMMBI.

1,3,5

2,4

3,6

4,7

3,6

3,5,7

3,6

3,5,7

4,7

1,2,5

5,7

3,4,6

3,5,7

3,57
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OKpYy,)HOCTH

17

B3anmnuoe
pacmoiIoKeHHUE TIPSIMOit
U OKPYXHOCTH

KacarenpHas
OKPY>KHOCTH.
ITocTtpoenue
KacaTeJIbHOU K
OKPY>KHOCTH.

I'panycnas mepa
OKPY’KHOCTH
[HenTpanbHbIE U
BIIMCAHHBIE YTJIBI.

TeopeMa 0 BIUCAHHOM
yrie u 06 oTpe3Kax,

3amMeyvarenbHble TOUKU
TpeyroiabHuka CBOHCTBO
OHCCEKTPHUCHI yriia

3amMedaTelIbHbIC TOYKH
TpeyrojbHUKa
CepenuHHBIN
MEPICHIUKYIISP

Teopema o Touke
nepeceueHust
BBICOT TPEYTrOJIBHUKA

Bnucannast OKpy»KHOCTBb.

Onucannas
OKPYHOCTb.

Hccnenosats B3anMHoOe
PacCIIOJIOKEHUE IIPSIMON U
OKPYKHOCTH; (OpMYJIUPOBATH
OIpEIEIIEHUE KacaTeIbHON K
OKPY>KHOCTH; (DOPMYITUPOBATH U
JIOKa3bIBaTh TEOPEMBL: O
CBOMCTBE KacaTeIbLHOM, O
MpU3HAKE KacaTelbHOM, 00
OTpe3Kax KacaTeJIbHbIX,
MPOBEAEHHBIX U3 OJJHOMN
TOYKH; HOPMYIHPOBATH
MOHSTUS LEHTPAJILHOTO YIJy1a U
TpayCHOM MepbI IYTH OKPYXK-
HOCTH; (HOPMYIUPOBATH U
JIOKa3bIBaTh TEOPEMBI: O
BIMCAaHHOM YTJE, O
POU3BEJICHUH OTPE3KOB
NEPECEKAIOIIUXCS XOP;
(hopMyIIMpOBaTh M JJOKA3hIBAThH
TEOPEMBI, CBS3aHHBIE C
3amMeyvaTelIbHBIMI TOUYKaMHU
TPEYToJIbHUKA: O OUCCEKTpHCe
yria U, KaK clIe/ICTBUE, O
nepecedeHnt OUCCEKTPUC
TPEYTOJIbHUKA; O CEPETUHHOM
HEPIEHIUKYISPE K OTPE3KY U,
KakK CJIEJICTBHE, O
NIEPECEUECHNHN CEPEANHHBIX
MEPIEHUKYISIPOB K CTOPOHAM
TPEYTOJIbHUKA; O IEPECCUEHUH
BBICOT TPEYTOJIbHUKA,
(bopMyIHpoBaTh

OIIpEIEIICHUS] OKPYKHOCTEM,
BIIMCAaHHOW B MHOTOYTOJIbHUK
Y ONMCAHHOM OKOJIO
MHOTOYTOJTbHUKA;
(hopMyTUpOBaTh U TOKA3bIBATH
TEOpEMBI: 00 OKPY>KHOCTH,
BITMCAHHOM B TPEYrOJbHUK; 00
OKPYXHOCTH, OTIMCAHHOW OKO-
JIO TPEYTOJIbHUKA; O CBOMCTBE
CTOPOH OIMCAHHOTO YEThI-
PEXYTOJNIbHHKA; O CBOMCTBE
YIJIOB BIIUCAHHOTO
YEThIPEXYTOJIbHHUKA; PEIIaTh
3a/1a4u Ha BBIYMCIICHUE,
JIOKa3aTeIbCTBO U
IIOCTPOEHHE, CBSI3AHHBIE C
OKPY)KHOCTBIO, BITHCAHHBIMH

1,3,7

1,4

1,4,5

3,4,6

3,4,6

1,2

2,57
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Pemenue 3amad o teme; | 2 M OIMCAHHBIMH 35,6
«OKpYKHOCTBY TPEYroJibHUKaMu U
YEeTBIPEX YT OJIbHUKAMMU;
HCCIIEJIOBATHL CBOMCTBA
KonTpoabHas pa6ora 1 KOH(UTypaIiii, CBI3aHHBIX C 3
No5 o TeMe: OKPYKHOCTBIO, C TOMOIIBIO
«OKPYKHOCTB» KOMITbIOTEPHBIX MTPOTrpamMM.
2 Pemenue 3agau o
IloBTOpEHUE TEMaM 1 1,3,5
«UETBIPEXYTOJIbHUKUY,
ILJIOIIAIb Y
Pemenwne 3agau mo Teme
«OKpYKHOCTb» 1 2.4,6
9 kJacc
Paznen Kou- Tembl Koua- | OcHOBHBIC BUIBI OcHOBHBIC
BO BO JESTEIIbHOCTH 00YJaroIIuXCs HarnpaBJICHUS
JyacoB yacoB | (Ha ypoBHE y4eOHBIX BOCITUTATEIIb-
JICHCTBHIA ) HOU
NEATEIIbHOCTH
BekTopsbl 8 [TonsiTue BekTOpA. DOpMyIUPOBATH ONPEIEIICHHS 1,3
1 Y WUTIOCTPUPOBATH TTOHSATHUS
PaBeHcTBO BEKTOpOB 1 BEKTOPA, €T0 IJINHBI, 5,7
KOJUTMHEAPHBIX M PABHBIX
BEKTOPOB; MOTUBUPOBATH
Crnoxenue 1 BeIYUTaHHE | 3 BBEJICHUE TIOHATUN U IEHCTBUH, 3,4
BEKTOPOB. CBSI3aHHBIX C BEKTOpaMH,
COOTBETCTBYIOIIIUMHU
2 npuMepamu, oTHocsiumMucs K 1,2
YMHOXKCHUE  BeKTOPA (bU3UYECKUM BEKTOPHBIM
Ha YHCIIO.
ITpumenenue Bekropos | 1 BEIITIMHAM, [TPHMCITITS 3,7
BEKTOPHI U ICHCTBUSI HAJl HUMHU
K PEIICHUIO 3a]1a4.
MIPU PEIIEHUU T€OMETPUUECKHUX
3ajad.
Meton 10 Pasnoxenue BekTopa 1 OOBSACHATH U WILTIOCTPUPOBATD 1,4
KOOPAUHAT 0 JIByM MIOHSATHA MPSIMOYTOJILHOM CH-
HEKOJUTMHEAPHBIM CTEMBI KOOPJIMHAT, KOOP/IHAT
BEKTOpaM TOYKH ¥ KOOPAMHAT BEKTOPA;
Koop/mHaTE BeKTOpa. | 2 BBIBOJINTH U UCITOJIH30BaTh MPU 3.7
pelieHun 3a1a4 GopMyIbl
T — 1 KOOPJIMHAT CEPETMHBI OTPE3Ka, 3.7
KOODIHHATAX. JUIMHBI BEKTOPA, PACCTOSIHUS
MEXIy TBYMS TOUKAMHU,
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VYpaBHeHus
OKPYKHOCTH U IIPSIMOM.

YPaBHEHMsI OKPY>KHOCTHU U
IPSIMOM.

2,6

Hcnons3oBanne 2,6
ypaBHEHUU
OKPYKHOCTH U IPSIMOM
IIPU PEIICHUY 3a/au.
Pentenue 3agau 1o 2,6
TeMe « Merox
KOOpAMHAT»
KonTposbnas padora 5
Nelmo Teme: « Meron
KOOpAHHAT.
CootHomieHue 11 Cumyc, KOCHHYC, dopmynupoBaTh U 1,3
MEXTy TaﬁgeHC’ KOTaHTeHe WLTIOCTPUPOBATH ONPEETICHUS
CTOPOHAaMU U Y- CHHYyCa, KOCHHYCa, TAHT€HCA U
yriamu KOTaHreHca yrios ot 0 110 75
TPEYroJIbHUKA. Teopema o 1uIOIIAIU 180°; BBIBOAUTH OCHOBHOE ’
CkansipHoe TPCYrojlbHHKa. TPUTOHOMETPUUECKOE
IIPOU3BEICHUE TOXJIECTBO U (POPMYJIbI
BEKTOPOB. Teopema cunycos. HpUBEIEHHUS; HOPMYITMPOBATH U 4,6
JIOKa3bIBaTh TEOPEMBI CHHYCOB
Teopena KOCHHYCOE, U KOCUHYCOB, IPUMEHSATh UX 17
IIPU PELIEHUHU TPEYrOJIbHUKOB;
OOBSICHSTH, KAK HCTIOJb3YHOTCS
Pemienue TPUTOHOMETPUYECKHE (POPMYJIBI 2,6
TPEYrOJIbHUKOB. B U3MEPUTENBHBIX paboTax Ha
MECTHOCTH; (POPMYIHPOBAThH
ONpEACIEHNS YIia MEXIy
ST%%TOHI;);;\EHI?H ylr\;emy BEKTOpPaMHU U CKAJSIPHOTO 3,7
TPEYTONbHHKA. IIPOU3BEICHUS BEKTOPOB;
Ckansipaoe BBIBOJIUTE' (hOPMYITY
HNPOU3BCIICHUE BEKTO- CKaJISIPHOI'O IIPOU3BEACHU
POB. yepe3 KOOPAMHATEI BEKTOPOB;
(bopmympoBath 1
Pemenne sanat. 0GOCHOBBIBATE YTBEP/KIEHHE O 1,4.,6
CBOICTBaxX CKaJIIPHOTO
KoHTpoabHasi pabora MIPOU3BEICHHS; UCII0JIb30BaTh 5
Ne2mo Teme: CKaJISIPHOE NTPOU3BEACHUE
«COOTHOIICHHST BEKTOPOB IPH PEICHUU 3a]1a4.
MeK1y CTOPOHAMM U
yriamMmu
TPeyrojabHHUKA.
CxkaasipHoe
Npou3BeleHue
BEKTOPOB»
Jauna IIpaBuibHbIe DopMyYIHPOBATH ONPE/ECHUE 1.5
OKPY:KHOCTH H MHOT'OYT OJIbHUKH. MPaBHIBHOTO MHOTOYTO/Ib-
IJIomaab 12
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Kpyra. OKpy»KHOCTB, HUKa; OPMYJIUPOBATh U 3.4
OnmncaHHad JIOKa3bIBaTh TEOPEMBI 00
BITHCAHHAA OKOTIO OKPY)KHOCTSIX, ONHCAHHOMN
MPaBUIILHOTO Pyx ’
MHOTOYTOJIbHUKA U BITMCAHHOU
DopmyJIbl IS . 5,7
BBIYUCIICHUS TIJIOIIA I B HCTO, BRIBOZIUTE 1
OPaBUJIILHOTO HCIIOJIB30BAaTh (bOpMy.]'IBI JJIA
MHOTOYTOJIbHUKA, €r0 BBIYMCIICHHS TIJIOIIAIN
CTOPOHEI, paauyca [PaBUIBHOIO
BIMCAHHON MHOT'OYTOJIbHUKA, €TO0
ORPYRHOCTH CTOPOHBI U paanyca
Pemenwne 3agau Ha P Up Iy 1,4,6
BIIMCAHHOW OKPYXHOCTH;
OKPY>KHOCT.
pelaTh 3aJ1a4i Ha OCTPOCHUE 34
b
JlnMHa OKpYKHOCTH U HpaBAIBHBIX
IUIOMIAb Kpyra MHOTOYTOJIbHUKOB; OOBSCHSTH
MOHATHUS JUIMHBI O HOCTH
ILnomazne Kpyra. U IUIOLIAIU alfi};):;ozmn 3,7
H IUIOIAagb Kpyra,
KPYTOBOT'O CEKTOpA. (GhOpMYJIBI 7151 BEIYUCIICHUS
b JUTAHBI 176
CIICHHC 3a/a Ha OKPY>KHOCTH U JUIMHBI AYyTH, >F
TIIoMane kpyra. TJIOIIAIU KpyTra U TUIOMIAIN
KonTpoasnas pabora KPYroBoro C€KTopa, 5
Teme: «/nHa MIPUMEHSITH 3TH (POPMYIIBI IPH
OKPYKHOCTH U PCHICHUH 3aaa4.
IJI0IAb KPYray
JIBu:xeHMs1 [lousTre ABMKEHUS. OOBACHATD, YTO TAKOE 34
0TOOpa’keHHEe IJIOCKOCTH Ha
ce0st M B KaKOM CITy4dae OHO 2.6
CBoOMCTBa OBMKEHUN Ha3bIBae€TCA IBMKECHUEM
MJIOCKOCTH; OOBSICHATB, UTO 157
I . TaKoe OCeBasi CHUMMETPUS, al
apaJuIeNbHBINA IEPEHOC LIEHTPATBHAK CHMMETpHS,
1 TIOBOPOT. MapajuIeNIbHBIN IEPEHOC U
MIOBOPOT; 0OOCHOBBIBATD, UTO 3,7
Pemenue 3ana4 no 5TH OTOOPaYKEHHs! IUIOCKOCTH Ha
Teme JIpuKenue. ce0sl SBJIAIOTCS ABUKEHUAMM;
OOBSACHSITH, KAKOBA CBS3b
KonTpoasnas padora 5

Ned «/IBuKeHHE»

MEXy JBUKECHUSAMU U
HAJI0KCHUSIMMU;
WJUTIOCTPUPOBATh OCHOBHBIE
BU/JIBI IBIOKSHHMM, B TOM YHCIIE
C IOMOILBIO KOMIIBIOTEPHBIX
MpOrpamm.
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HauyaiabHbIe [Ipenmer OOBSICHSTD, UTO TAKOE 2,34
cBeJleHus U3 CTEPEOMETPHH. MHOTOTPaHHUK, €T0 TPaHH,
cTepeoMeTpHH. pEOpa, BepILIMHbBI, HaroHaNH,
KAaKOH MHOI'OTPaHHUK
Ha3bIBACTCS BBIMYKJIIBIM, YTO
Takoe N-yrojpHas npusma, eé
OCHOBaHUSs, OOKOBBIE TPAHU U
OokoBbIe pEOpa, KaKkas mpu3mMa
Ha3bIBAETCS MPSMOM U KaKast
HaAKJIOHHOM, YTO TaKOE€ BBICOTA
MIPU3MBI, KaKasi Ipu3Ma
Ha3bIBACTCS
napajiesIenune/ oM U Kakoi
napaJiyiesienuIe]] Ha3bIBaeTCs 47
MHororpaHHHKH. PSIMOYTOJIBHBIM; (DOPMYIIUPO-
BaTh U 00OCHOBHIBATH 6,7
[Ipusma. @opmyina mis YTBEP)KIACHUS O CBOWCTBE
BBIYUCIIEHHUS 00bEMa JMaroHasei napaiesenunena
MIPU3MBIL. ¥ 0 KBaJIpaTe TUaroHaIu
[Mupamma. [IPAMOYTOJIBHOTO 5 1,2
[IpaBuIbHAS napaJuleNienuIe/1a; Kakoi
UpaMHJIa. MHOTOTPaHHUK Ha3bIBaeTCA
Dopmyna s MIUPAMUJION, YTO TAKOE 1,4,6
BBIUHCIICHHS 00bEMA OCHOBaHHC, BCPITMHA,
IMpaMuIBL. OOKOBbIE IPaHU, OOKOBBIE pE-
Tena BpaweHus. Opa 1 BbICOTa MUPAMU/IbL, KaKast
DopMyITBI IIOMAKEH. MUpaMH/Ia Ha3bIBACTCS TIpa-
NOBepXHOCTEH 1 BUJIbHOM, 4TO TaKoe arnogema
06bEMOB. Llimup, MIPaBWILHOMN ITUPAMHUIBI,
KOHYC, 111ap. OOBSCHATD, KAKOE TEJI0
Ha3bIBACTCS IIVITHH/POM, UTO
TaKoe €ro 0chb, BLICOTA, OCHO-
BaHUs, paguyc, O0KoBas
MOBEPXHOCTh, 00pa3yroIIue,
OOBACHATH, KAKOE TEJIO
Ha3bIBAaeTCS KOHYCOM, UTO TaKOe
€ro 0Ch, BBICOTA, OCHOBAHHUE,
OOKOBast MOBEPXHOCTb,
oOpa3yrorue, pa3BEpTkra
OOKOBOI OBEPXHOCTH,
006 akcuomax 00 akcmomax 1,3,7
IJIAHUMETPUH TUTAHUMETPHH.
IHoBTOpEHME [TapannensHbie 2,6,7
IpsIMBIC
TpeyroybHUK.
Pemnrenne 3amau. 1,4
OKpyXHOCTb. 3,6
Penrtenue 3anau
YeTsIpEXYroJbHUKY. 4,7
MHOroyronbHuKH
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Bexkrtopsl, meTon
KOOpAUHAT.
JBrmkeHue.

Penrenue 3amaud Ha
MIPUMEHEHUE TEOPEM
CHHYCOB M KOCHHYCOB
Penrenue 3amau Ha
MIOCTPOEHHUE

Hrorosas
KOHTPOJIbHAas padoTra

3aKJIFOYUTEIbHBIN
ypoK-0ecenia mo Kypey
reoMeTpuu 7-9ki1.

5,6

2,4,7

5,7

COT'JTACOBAHO
ITpoTokou 3acenanust METOINYECKOTO
00beIMHEHUS yuuTeNen

€CTECTBCHHOHAYYHOTO IIHKJIA
oT 29.08.2022 . Ne 1
A.Il.T'acniapsin

COT'JTACOBAHO
3amectuTens qupekTopa no YBP

3.A.Pamosu

29.08.2022r.
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