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[Tporpamma paspaborana B coorBerctBUM PI'OC COO um Ha ocHOBe aBTOpckoil mporpammbl k YMK JI.C.
Artanacsina, B.®. byry3oBa u ap. «'eomerpus, 7-9 knaccel», 6a30Bblii ypoBeHb. «I'eomerpus. COOpHUK paboUnx
nporpamm  7-9 kmaccel». YdeOHOoe mocoOue s 00I1meo0pa3oB.opraHu3anuii: 0a30BbIH W yriayOJeHHBIN
ypoBau/coct. T. A. BypmuctpoBa - M.: IlpocBemenue, 2014. CooTBeTCTBYyeT TpeOOBAaHUAM M TIOJOKCHHSIM

OCHOBHOHM 00pa3oBaTeIbHOMN MPOrpaMMbl OCHOBHOTO 00111ero oopazoanus MBOY nuueit Ne4 r. Kpacnoaap.

1. [lnanupyemple pe3yabTaThl 00y4yeHUsT TreoMeTpuM B 7—9 Kjaccax
JIn4HOCTHBIE , MeTANIPpEIMETHbIE H TPeAMETHbIE Pe3yJbTAThI.
[Tporpamma oGecrieunBaeT JOCTHXKEHHE CIEAYIOUINX PE3yJIbTaTOB OCBOCHUS 00pa30BaTEIbHON MPOTPaMMBI
OCHOBHOT'0 00IIIeT0 00pa30BaHMUs:
JUYHOCMHbLE:

1) bopMupoBaHKEe OTBETCTBEHHOI'O OTHOIICHHUS K YYCHUIO, TOTOBHOCTU M CIIOCOOHOCTH, O0YUYAIOLIUXCS K
CaMOPa3BUTHUIO U CaMOOOPA30BaHUIO HA OCHOBE MOTUBAIIMU K 00YYEHHIO U TIO3HAHUIO, BBIOOPY JaJIbHEHIIEro
oOpa3oBaHus Ha Oa3e OPUCHTHPOBKU B MUpE Mpodeccuii U mpodeCCHOHATBHBIX MPEANIOYTCHUN, OCO3HAHHOMY
IIOCTPOCHUIO UHIMBUYaIbHOW 00pa30BaTebHON TPAEKTOPUH C YUETOM YCTOMUMBBIX TO3HABATEIIbHBIX HHTEPECOB;

2) hopMUpPOBaHKE LIETOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH U
OO0IIECTBEHHOH MPaKTHKH;

3) dopmHpoBaHHE KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIEHUH U COTPYAHUYECTBE CO CBEPCTHUKAMH, CTAPIITUMH
Y MJIaJIIIMMH B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HON, Y4eOHO-HCCIeA0BATENbCKOM, TBOPUECKON U IPYTUX
BUJAX JI€ATEIIHOCTH;

4) yMeH#He SICHO, TOYHO, TPAMOTHO U3JIaraTh CBOM MBICTIH B YCTHOM U MUCbMEHHOMN PEeYH, MOHUMATh CMBICIT
ITOCTaBJIEHHOM 3a7]a4M, BBICTPAMBATh apTyMEHTALNIO, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI;

5) KPUTHYHOCTH MBIIIJICHUA, YMCHUC PAaClIO3HABATh JIOTHYCCKN HCKOPPEKTHLIC BHICKA3bIBAHW A, OTJINYATh T'MIIOTE3Y OT
baxkra;

6) KpeaTHBHOCTD MBIIUICHNUS, UHUIIMATHUBY, HAXOJYUBOCTh, AKTUBHOCTD IPH PEIICHUH T€OMETPUYCCKHUX 3a/1a4;

7) yMeHHUE KOHTPOJIMPOBATh MPOIECC M PE3YJIbTAT yICOHOH MaTeMAaTHYECKOM ACSTeIbHOCTH;

8) crmocoOHOCTh K IMOIIMOHATEHOMY BOCHIPUSATHIO MATEMATHIECKUX 00BEKTOB, 3a/1a4, PEIICHNH, PACCYKICHUH;
memanpeomemuule:

1) yMeHHe caMOCTOSITENbHO IUIAHUPOBATh aIbTEPHATUBHBIC MMYTH JOCTIXKEHUS 11eJIei, 0CO3HAHHO BBIOUPATh
Haubosee 3 pexTUBHBIE CLIOCOOBI pelieHus y4eOHbIX U TT03HABaTEeNbHbIX 3a/1ay;

2) yMEHHE OCYIIECTBIISITH KOHTPOJIb MO PE3YNIBTATY U 110 CIIOCO0Y IEHCTBHSI Ha YPOBHE MPOU3BOIHHOTO BHUMAaHUS
Y BHOCUTH HEO00XO/IMMbIe KOPPEKTHUBBI;

3) yMeHue aJiecKBaTHO OIICHUBAThH MPABUJIBHOCTH WU OIMTUOOYHOCTH BBIMIOTHEHUS YUeOHOU 3a1au, e€
O0OBEKTUBHYIO TPYAHOCTb U COOCTBEHHBIE BO3MOXHOCTH €€ peIleHMS;

4) oco3HaHHOE BJIQJICHHE JIOTUUYECKUMH JICUCTBUSMHU ONIPEICTICHUS MMOHATHIH, 0000IIIeHHsI, YCTAHOBJICHHS aHAJIOTHH,
KJ1accU()MKALMU Ha OCHOBE CaMOCTOSITEIIbHOTO BEIOOpA OCHOBAHUHM M KPUTEPHEB, YCTAHOBICHUS POAOBUIOBBIX

CBSI3€H;



5) yMeHHe yCTaHaBIUBAaTh IPUUUHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH JIOTHYECKOE PacCyKICHHE, YMO3aKIIOUECHHUE
(MHOYKTUBHOE, N€AYKTUBHOE U 110 AHAJIOT'UN) U BBIBOABI;

6) yMeHue co3aBaTh, IPUMEHSITH U MPE0OPa30BBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA, MOJEIU U CXEMBI JUIs
peleHus yueOHbIX U M03HABATEIbHBIX 33/a4;

7) yMeHME OpraHU30BbIBaTh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JI€ATEILHOCTh C YUUTENEM U CBEPCTHUKAMMU:
OIpEeNIeJIATh LIeU, paclpeesaTh GYHKLIUU U POJIM YYACTHUKOB, 001IMe clIocoObl paboThI;

8) yMeHue paboTaTh B TPYIIE: HAXOUTH O0IIee PEeIICHUE U pa3pemiaTh KOHPIUKTHI HA OCHOBE COTJIACOBAHUS
MO3UIMK U yu€Ta HHTEPECOB; CIyIATh MapTHEPA; (HOPMYIHUPOBATh, ApIYMEHTUPOBATH U OTCTAaUBAaTh CBOE MHEHHE;
9) popmupoBanue u pa3BUTHE y4eOHON U OOIIEIO0Ib30BATEIBCKON KOMIETEHTHOCTH B 00JIaCTH MCIIOJIb30BaHMS
MH(POPMAIIMOHHO -KOMMYHHUKAITMOHHBIX TexHoJorui (MKT-komnereHTHOCTH);

10) ¢dbopmupoBaHue epBOHAYATBHBIX MPEJICTABICHUH 00 UIEAX U O METOAAaX MaTEMAaTUKH KaK 00 YHUBEPCATbHOM
A3bIKE HAYKU U TEXHUKHU, O CPEJICTBE MOJEIUPOBAHUS SIBJICHUN U IPOLIECCOB;

11) ymeHnue BueTh MaTEMATUYECKYIO 3ajauy B KOHTEKCTE NMPOOIEMHOM CUTYallMH B IPYTUX AUCLUILIMHAX, B
OKpY>KaoIleH KU3HU;

11) ymeHue HaXOAMUTh B Pa3IMUHBIX UCTOYHHMKAX MH(OpMaINIO, HEOOXOAUMYIO JUIs PELICHU MaTeMaTHUECKUX
npoOJIeM, U IPEICTABIATE €€ B MOHATHOW (opMe; IPHHUMATh PEIICHHE B YCIOBUAX HENOJIHON U N30BITOYHOMH,
TOYHOU ¥ BEPOATHOCTHON MH(POpMAIny;

11) ymeHue noHMMaTh U UCIOJIb30BATH MATEMAaTHUECKUE CPECTBA HATJIAHOCTH (PUCYHKH, YEPTEXKH, CXEMBI U JIp.)
JUI WJUTFOCTPALK, NHTEPIIPETALINY, apTyMEHTALUN;

12) ymeHMe BbLABUTaTh TMIIOTE3bI IIPU PELICHUH YYEOHBIX 33/1a4 M IOHUMAaTh HEOOXOIUMOCTb UX MPOBEPKH;

13) ymeHMe MPUMEHSTh UHIYKTUBHBIE U I€TyKTUBHBIE CITIOCOOBI PACCYKIEHUH, BUAETh Pa3IMUHbIE CTPATEIHH
peleHns 3a1ay;

14) nmoHuMMaHMe CYIIHOCTH AITOPUTMUYECKHUX MPEANUCAHUN U YMEHUE IeHCTBOBATh B COOTBETCTBHUHU C
MIPEITIOKEHHBIM aITOPUTMOM;

15) ymeHHe caMOCTOSATEIbHO CTaBUTH 11€JIM, BBIOUPATh U CO3/1aBaTh aIrOPUTMBI JIJIsl peLIeHHs y4eOHbIX
MaTeMaTHYECKUX Mpooiiem;

16) yMeHuUe MIaHUPOBATh U OCYIIECTBIIATh ACATEIbHOCTb, HAPABJIEHHYIO Ha pellIeHHe 33a1a4 UCCIIEI0BaTEIbCKOTO
XapakrTepa;

npeomemuule:

1) oBnageHue 6a30BbIM MOHATUHHBIM aNapaToM MO OCHOBHBIM pa3JiesiaM COAEpKaHUs; IpeICTaBIeHue 00
OCHOBHBIX U3y4aeMbIX MOHATHUAX (UUCII0, FeOMETpHUecKas GUrypa, BEKTOp, KOOPIAMHATHI) KaK BaXKHEHIINX
MaTeMaTHYECKUX MOJIENSIX, TO3BOJISIOLINX OMHUCHIBATh U U3y4YaTh pEaJIbHbIE MPOLIECCHI U SABJICHUS;

2) ymeHnue paboTaTh ¢ TEOMETPUUECKUM TEKCTOM (aHAJIU3UPOBATh, U3BJIEKATh HEOOXOAUMYIO HH(OPMALIHIO), TOUYHO
Y TPaMOTHO BBIPa)kKaTh CBOM MBICJIA B YCTHOM M MHCbMEHHOM pe4H ¢ IPUMEHEHNEM MaTeMaTHYECKOU
TEPMUHOJIOTHH U CUMBOJIMKH, CIIOJIb30BaTh Pa3IMYHbIC A3bIKK MAaTEeMaTHKH, TPOBOIUTH KilacCU(UKaLny,
JIorMYecKkue 000CHOBaHMs, JOKa3aTeIbCTBA MATEMAaTUUECKUX YTBEPKACHUM;

3) OBJIaZICHUEC HABbIKaMU YCTHBIX, IMCbMEHHBIX, MHCTPYMCHTAJIbHBIX BBI‘IPICJIGHI/Iﬁ;



4) oBiaJaeHHE FeOMETPHUUECKUM SI3IKOM, YMEHHE HCII0JIb30BaTh €0 JJIsl ONUCAHUS PEAMETOB OKPYKaIOLIETo
MUpAa, pa3BUTHE IPOCTPAHCTBEHHBIX MPEACTaBIECHUIN U N300pa3UTEIbHBIX YMEHUH, IPUOOPETEHNE HABBIKOB
TrE€OMETPUUYECKUX MTOCTPOEHUM;

5) ycBOeHHE CUCTEeMaTHYECKUX 3HAHUH O TUIOCKHX (PUTypax M X CBOMCTBAX, a TAK)KE HAa HATJISTHOM YPOBHE - O
IPOCTEHIIMX MPOCTPAHCTBEHHBIX TeJlaX, YMEHHE IPUMEHATh CUCTEMAaTUUECKUE 3HAHUS O HUX JJIs PEIIEeHUs
reOMETPUUECKUX U MPAKTUUECKUX 3a]a4;

6) yMeHHE U3MEPATH JJIMHbBI OTPE3KOB, BETMYMHBI YIIIOB, HCIOIB30BATh (DOPMYJIBI ISl HAXO0XKIEHUS IEPUMETPOB,
Iomazaei u 00bEMOB reoMeTpruIecKux Guryp;

7) yMeHHE NPUMEHSTh U3yUCHHbIE TOHITHUS, PE3yJIbTaThl, METOIbI AJIS PEIIEHUS 3a/1a4 [IPAKTUYECKOro XapakTepa 1
3aJja4 U3 CMEXHbBIX JUCLHUIUIMH C UCIOJIb30BAHNUEM NTPH HEOOXOAMMOCTH CIIPAaBOYHBIX MAaTEPUAIIOB, KAJIBKYJIATOPA,
KOMIIBIOTEpA.

B pe3yabTare o0yuarwmuiicst 7 Kjacca HAyYUuTCH:
1) pacno3HaBaThb Ha 4YepTeXax, PUCYHKaX, MOJEISIX U B OKPYXKAIOIIEM MHpE IJIOCKHE U IMPOCTPAHCTBEHHBIE
reoMeTpruecKue GUrypsl;
2) pacrio3HaBaTh pa3BEPTKH KyOa, MPSMOYTOJILHOTO ITapauIeIIeuIIe 1a, TPABUILHON MTUPAaMU/IbI, IUJIMHPA U KOHYCA;
3) onpenensaTh 1o JIMHEHHBIM pa3MepaM pa3BEPTKU (DUTYpbI TMHEHHBIE pa3Mepbl caMoil pUrypsl 1 Ha00OpOT;
4) BBIUUCIATH O0BEM NMPAMOYTOJIBHOTO MapaliesienuIeaa.
OOyyarommiicst noiyuum 603mMO0HCHOCHb:
5) BBIUUCIATH OOBEMBI MPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX (UTYp, COCTABIEHHBIX U3 HPSIMOYTOJIbHBIX
[apauIeIeIUIEeI0B;
6) yrimyOuTh U Pa3BUTh NPEACTABICHUS O IPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (pUrypax;
7) NpUMEHSTh NOHATHE Pa3BEPTKHU AJIs BHIIIOJHEHUS IPAKTUYECKUX PacUETOB.
B pe3yabTare o0yuarmuiicst 8 kiaacca HayuuTcs:
1) monp30BaThCA SI3BIKOM T'€OMETPUH JUISI OMTUCAHUS TPEIMETOB OKPY’KAIOIIEr0 MUPa U UX B3aUMHOT'O PACIOJI0KEHHUS;
2) pacnio3HaBaTh U U300pakaTh HA YepTekax U pUCYHKaX reoMeTpuyecKue (pUrypsl U ux KoHGUrypauuu;3) HaXoqUTh
3HA4YeHUs JUTUH JIMHEWHBIX 3JIEMEHTOB (PUIyp M UX OTHOIIECHUS, rpagycHyto Mepy yrioB oT 0 no 180°, mpumenss
oTpesieNIeHus], CBOMCTBA U MPU3HAKU (DUTYP U MX JIEMEHTOB, OTHOIIEHUS (pUryp (paBeHCTBO, OA00UE, CHMMETPHH,
MIOBOPOT, NapajiesIbHbINA epeHoc);
4) onepupoBaTh ¢ HAYAIBHBIMU MOHATHSIMH TPUTOHOMETPHUH U BBIIIOJIHATD 3JIEMEHTApHBIE ONlepalyy HajJ QyHKIUSIMHU
YTJIOB;
5) pemarh 3aJauM Ha JI0Ka3aTeIbCTBO, ONHUPAsCh Ha M3yYEHHBbIE CBOMCTBA (PUIyp M OTHOUIEHUM MEXIYy HUMU U
IIPUMEHSISI U3yYEHHBIE METO/IbI JOKA3aTENbCTB;
6) pelaTh HECIOXKHbBIE 3a/1a4l Ha TIOCTPOEHUE, IPUMEHSIS OCHOBHBIE aJITOPUTMbI TIOCTPOEHUS C TOMOUIBIO LIUPKYIIS
U JTUHEHKU;
7) pewmaTth npocTenine MIaHUMETPUUYECKUE 3aa4d B IPOCTPAHCTBE.
O0yuaommiicst noiyuum 603mMoOHCHOCHb:
8) oBlazeThb METOAAMM pEIICHUs 3a/1ay Ha BBIYUCIICHHS U JIOKa3aTeJIbCTBA: METOJIOM OT MPOTHUBHOTO, METOAOM
o100us1, METOJJOM Iiepedopa BapUaHTOB U METOJIOM F'€OMETPHUECKUX MECT TOUEK;
9) npuobpecTH OMBIT MPUMEHEHUs aareOpanyecKoro M TPUTOHOMETPUYECKOro ammapara U ujaed ABUKEHUsS MpHU
pELIEHNN T€OMETPUYECKUX 3a/1aY;
10) oBnaneTh TPATUIIMOHHON CXEMOW PEIICHMs 3a/ad Ha MOCTPOEHHE C MOMOIIBI0 IUPKYJS U JIMHEHKH: aHATU3,
IIOCTPOEHHUE, JOKA3ATEIbCTBO U UCCIIEIOBAHMUE;
11) HayuuThCs pemaTth 3aJja4y Ha IOCTPOEHUE METOJIOM F€OMETPUUECKOr0 MECTa TOUEK U METOJI0M MOJ00us;
12) mpuobpecTy OMbIT UCCIETOBaHUS CBOMCTB INIAHUMETPUUECKUX (DUTYP C TIOMOIIbIO KOMIIBIOTEPHBIX ITPOrpamMM;
13) mpuoOpecTy OMBIT BHIMOJHEHUS MPOEKTOB MO TeMaM: «['eoMerpuueckue mpeoOpa3oBaHUs Ha IJIOCKOCTH»,
«ITocTpoenue oTpe3KoB Mo hopmyIIe».
O0yyaommiics HAYYUTCS:
1) ucrionb3oBaTh CBOWCTBA M3MEPEHUs JUIMH, IUIOLIAAECH M YIVIOB NPU PELIEHUH 33]a4 Ha HAXOKJIEHUE IJINHBI
OTpEe3Ka, JUIMHBI OKPYKHOCTH, JJIMHBI TyTH OKPY>KHOCTH, IPalyCHON MEpHI yIia;
2) BBIYMCIATD JUIMHBI JIMHEHHBIX 3JIEMEHTOB (PUTYp M UX YIJIbl, UCHOIB3Ys (POPMYIIbI ATHUHBI OKPYKHOCTH U JUIMHBI
YT OKPY>KHOCTH, (OPMYITBI TIIomaaei Guryp;
3) BBIUUCIIATH IIOAAN TPEYTOJIbHUKOB, IPSIMOYTOJbHUKOB, IapaJIEIONPaMMOB, TPAELNil, KPyrOB U CEKTOPOB;



4) BBIUUCIATH AJIUHY OKPYKHOCTH, JUIMHY AYTH OKPYKHOCTH;

5) pematk 3aauu Ha 10Ka3aTeIbCTBO C MCIOJIb30BaHUEM (OPMYIT JUIMHBI OKPYKHOCTH U JUIMHBI YT OKPY’KHOCTH,
bopmyn miommanei puryp;

6) pemaTb NPAaKTUYECKHE 3aJayM, CBSI3aHHBIC C HAXOXJIEHUEM TIE€OMETPUUYECKHX BEJIMYMH (UCHONb3ysd INpHU
HEOO0XOAMMOCTH CIIPABOYHHUKH U TEXHHUYECKUE CPEJICTBA).

OO0yyammiics noayuum 603MOHCHOCHIb:

7) BBIYMCIATH IUIOMIAAM (UTYp, COCTABICHHBIX M3 JIBYX WM Oojiee MPSIMOYTOJBHUKOB, IapajlielorpamMMOB,
TPEYrOJIbHUKOB, KPYIrd U CEKTOPA;

8) BBIUMCIIATH ILJIOLIAM MHOTOYTI'OJIbHUKOB, UCII0JIb3Yys OTHOLIEHHS] PABHOBEJIMKOCTU U PABHOCOCTABIEHHOCTH;

9) npuoOpecTy ONbIT NPUMEHEHHs alredpanyeckoro U TPUTOHOMETPUUECKOro ammnapara U Wied IBUXKEHUS IpU
pELIeHNN 3a]]a4 Ha BBIYMCIIEHHE TUIONIA/Iel MHOTOYT OJIbHUKOB.

B pe3ysbTare BHIIYCKHUK HAYYHTCH:

1) BBIUMCHATH IIMHY OTpE3Ka 10 KOOPAWHATAM €0 KOHIIOB; BBIYUCIIATH KOOPANHATHI CEPEIMHBI OTPE3Ka;

2) UCNOJIb30BaTh KOOPJMHATHBIA METO/ 1JI1 U3yUEHUs CBOUCTB MPSAMBIX U OKPY’KHOCTEA.

BBINYCKHUK noayuyum ¢03mMoHcHOCHb:

3) oBnaeTh KOOPAMHATHBIM METOJIOM PELIEHMs 3a]1a4 Ha BBIYMCIIEHUE U JJ0KA3aTelbCTBO;

4) nmpuoOpecTH ONBIT MCIOJIb30BAHUS KOMIIBIOTEPHBIX IMpPOrpamMM Ul aHaJIW3a YacTHBIX CIIYy4aeB B3aHMMHOIO
PacroJIOKEHUsI OKPYKHOCTEH U IIPSIMBIX;

5) nproOpeECTH OMBIT BHIIOJHEHHS IPOEKTOB Ha TeMy «lIpuMeHeHne KOOpAMHATHOI'O METO0/1a IIPH PELIEHNH 3a/1a4 Ha
BBIUHCIICHUE U JJOKA3aTEIbCTBOY.

BbInyCKHUK Hay4uTCH:

1) onepupoBaTh ¢ BEKTOpaMU: HaXOAUTh CYMMY M Pa3HOCTb JIBYX BEKTOPOB, 33JJaHHBIX '€OMETPUUYECKH, HAXOUTh
BEKTOD, PaBHBIN IIPOU3BEIECHUIO 3alaHHOT0 BEKTOpA HA YHUCIIO;

2) HaXOJIUTB JUIsl BEKTOPOB, 33JJaHHBIX KOOPAMHATAMU: ITTMHY BEKTOPA, KOOPAMHATHI CyMMBbI M Pa3HOCTH JIBYX U O0Jiee
BEKTOPOB, KOOPJMHATBHI IPOU3BEACHMS BEKTOpPAa HA 4YMCJIO, HNPUMEHSS IpU HEOOXOAMMOCTH COYETATEeNIbHBIMH,
IIEPEMECTUTENBHBIN U PaCIPENEINTEIbHbIN 3aKOHBI;

3) BBIUMCIATH CKAJIAPHOE IPOU3BEIACHUE BEKTOPOB, HAXOAWUTh YroJl MEXAY BEKTOpaMH, YyCTaHaBJIMBATh
NEPIEeHIUKYJIAPHOCTD MPSIMBIX.

BbIyCKHUK noiyuum ¢03moxicnocmpy:

4) oBnageTh BEKTOPHBIM METO/IOM JJIsl pELICHUS 3a7a4 Ha BBIYMCIIEHUE U I0Ka3aTeIbCTBO;

5) npuoOpecTH ONBIT BBITOJIHEHHs MPOEKTOB Ha TeMy «lIprMeHeHne BEeKTOpHOro MeToJa MpH pelIeHUH 3a]ad Ha
BBIUHCIICHUE U JJOKA3aTEIbCTBOY.

2. Cogep:xanue yueOHOro npeamera (7 Kiace)
1.HavajabHble reomerpuueckue cBegeHus. 11 4

[Ipocreiimue reomeTpuyeckue QUIypbl: npsiMasi, TOUKa, OTPE30K, JIy4, yroi. [loHsTHE paBeHCTBA r€OMETPUUECKUX
¢uryp. CpaBHeHHE OTpe3KOB U YrioB. M3MepeHne oTpe3KoB, JJIMHA OTpe3ka. M3mepenue yrios, rpajycHas Mepa
yria. CMeXHbIE U BEpTHUKaIbHBIE YIJIbI, UX CBOMCTBA. [leprnieHauKynsapHbIe MpsMbIE.

2.TpeyronbHuku. 18 4.

Tpeyronbhuk. [Tpu3Haku paBeHCTBa TPEYTOABHUKOB. [leprnienaukynsp k npsmoi. MenuaHbl, OUCCEKTPUCHI U BBICOTHI
TpeyroibHUKA. PaBHOOEGIPEHHBIN TPEYTrOJIbHUK U €r0 CBOMCTBA. 3aJaud Ha MOCTPOEHHE C MOMOIIBIO IUPKYIS U
JINHENKH.

3.I1apajenbHble npsiMbie. 13 4.

[Ipu3Haky napajmieabHOCTH NPAMBIX. AKCHOMA NapaJlIeIbHBIX NPsAMbIX. CBOMCTBA NapAJIEIbHBIX IPSIMBIX.
4.CoOTHOLICHHUS MKy CTOPOHAMH U YIJIAMHU TPeyroJbHuKa. 18 u.

Cymma yriioB TpeyrosbHAKa. COOTHOIIEHHE MEXy CTOPOHAMM M yIiaMH TpeyrojapHuka. HepaBeHCcTBO
TpeyrosbHUKa. [IpsMOyronbHbIe TPEYTOJIBHUKY, UX CBOMCTBA U NIPU3HAKU PaBEHCTBA. PaccTosHUE OT TOYKU 10

npsiMoii. PaccTosiHre Mexly mapasielbHbIMU NpsMbIME. [locTpoeHre TpeyrojabHUKa MO TPEM JIEMEHTAM.
S.I1oBTopenue. Pemenue 3agau. 84



Conep:xkanue y4eOHOro npeamera (8 kjiacc)

1. YerbipéxyroapHuku. 144

MHOroyronbHuK, BBITYKJIbI MHOI'OYTOJIBHUK, YETBIPEXYroJIbHUK. [lapaienorpamm, ero CBOMCTBA U IIPU3HAKHU.
Tpaneuus. IIpsmoyronsHuk, poM0, KBaJpar, UX cBoicTBa. OceBas U LIEHTPaJIbHAs CAMMETPHH.

2. [l1omaap. 14 4.

[TousTHE TUIONIA K MHOTOYTOJIbHKKA. [LI0Ia1 npsAMOYyroIbHIKA, apajiiesorpaMMa, TpEyroibHUKA, TPATICIIHH.
Teopema [Mudaropa.

3. lonoOHbIe TPeyroabHuku. 19 4.

[TomoGHbIe TpeyroabHUKH. [Ipu3HaKy mogoous TpeyroabHUKOB. [IpuMeHenne nogoous K 10Ka3aTeabCTBY TEOPEM U
pemienuto 3a1a4. CHHYC, KOCUHYC U TAHT€HC OCTPOTO yria NpsIMOYTOJbHOIO TPEYTOJIbHHKA.

4.0xkpyxHOCTD. 17 4.

B3auMHoe pacmnonokeHue NpsMON W OKpykHOCTH. KacatenmbHasi K OKpPY)KHOCTH, €€ CBOHCTBO M IpPU3HAK.
HeHTpaJII)HI)IG 1 BIIMCAHHBIC YTJIBIL. quI)Ipe 3aMCcUYaTCIbHBIC TOYKHU TpeyFOJII)HI/IKa. BHI/IC&HHaﬂ U OIIMCaHHas
OKPY>KHOCTH.

5. IloBTOpenue. Pemenue 3anau. 4 4

2. Cogepxanne yueOHOro npeamera (9 Kiaacc)
1.BekTopsbl. 8uacoB

[Tonstue BekTopa. PaBeHcTBO BekTOpoB. C10KEHUE U BHIUYUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA Ha YHCJIO.

2.Metoa koopauHar. 10 4

Pasnoxkenne BekTopa 1O JABYM HEKOJUIMHEApHbIM BekTopaMm. Koopaunarel Bektopa. Ilpocreiimme 3amaum B
KOOpAMHATAX. Y PAaBHEHUSA OKPYKHOCTHU U IpsAMOM. [IpuMeHeHre BEKTOPOB ¥ KOOPAMHAT IIPU PELICHUH 3a4a4.

3.CooTHOLICHUSI MEKIY CTOPOHAMH M YIVIAMH TPeyrojibHuKa. CKaJsipHOe NPON3BeleHne BeKTopoB. 11 4.

CI/IHyC, KOCHUHYC W TaHI'CHC YTJIa. TeOpeMLI CHUHYCOB MW KOCHUHYCOB. Pemenue TPECYTrOJIbHUKOB. CKaJ’IHpHOC
MMPOU3BCACHUC BEKTOPOB 1 €0 IPUMCHCHUEC B TCOMCTPUUCCKHUX 3a/lavax.

4./I1MHA OKPY’KHOCTH U IUIOIIAAbL Kpyra. 12 4.

HpaBI/IJ'II)HI)Ie MHOTI'OYT'OJIbHHUKH. OKp}I}KHOCTI/I, OIMMCAaHHas OKOJIO IMPAaBUJIBHOI'O MHOI'OYIr'OJIbHHMKAa W BIIMCAHHAs B
HETO. HOCTpOCHI/IC MIpaBHJIbHBIX MHOTOYTOJIbHUKOB. I[J'II/IHa OKPYKHOCTH. HJ'IOH_IaI[B Kpyra.

5.JIBukenusi. 8 yacoB

OTtoOpakenue minockoctu Ha cebs. [lonsitue nBmxenus. OceBas U eHTpabHas cuMMeTpud. [lapamnenbHblit
nepenoc. [ToBopoT. HanoxxeHus v IBUKEHUS.

6.HauanbHble CBeJleHUS U3 CTepeoMeTpU. 8 4Yacos

[Tpenmet crepeomerpun. ['eoMeTpuueckre Tesa u TOBEPXHOCTH. MHOTOTpaHHUKU: TIpU3Ma, apajuleenunes,
nupamua, GopMyI s BEIYUCICHUS X 00beMoB. Tena u moBepXHOCTH BpallleHHs: LUIMHIP, KOHYC, cdepa, map,
(opMyIIbI ISl BBIYUCIIEHUS MX IUIOLIA/IeH TOBEPXHOCTEN U 0OBEMOB.

7.00 akcuomMax reoMmeTpum. 2 yaca

Becena 06 akcmoMax reoMeTpuu.



8.IloBTOpenue. Pemienue 3agau. 9

3. TemaTnueckoe miianuposanme «I'eomerpust 7 Kjiace»

Pa3y | Koa- TeMmbI Kon OcHOBHBIE BHbI 1eATEJILHOCTH 00y4aomuxcs (Ha
el BO “BO YPOBHE YHUBEPCAIBHBIX YUYEOHBIX 1€l CTBUI)
qac qac
r [Tpsimast 1 oTpe3ok 1 | OObACHATB, YTO TaKoe OTPE3OK, JIyd, Yrojl, Kakue (urypsl
Ja Ha3bIBAIOTCA PABHBIMM, KAaK CPAaBHMBAIOTCA U HM3MEPSIOTCS
a Jlya u yron 1 | OTpe3KH M yIJbl, 4TO TaKOE IrpaayC W rpaaycHas Mepa yria,
B KakoW yrojl Has3blBa€TCAd NPSAMBIM, TYIbIM, OCTPBIM,
a CpaBHEHHE OTPE3KOB M 1 | pa3BEPHYTHIM, UTO TAKOE CEepelMHAa OTpe3Ka U OucceKTpuca
1 Y108 yria, Kakue YIVIBl Ha3bIBAIOTCA CMEXHBIMH M Kakue
: H3mepeHHe OTpe3KoB 1 | BeprukanbubiMu;  GopMymMpoBaTh UM 00OCHOBBIBATH
H| 11 VI3MepeHne yIioB o | YTBEpKACHNS O CBOMCTBAX CMEXHBIX U BEPTUKAIbHBIX YIJIOB;
a OOBSICHATS, KaKue psiMbIE Ha3bIBAIOTCS
q [leprienaMKynsApHbIE 3 | TIePICHINKYISPHBIMHU; ¢dopmynupoBate u 00OCHOBBIBATH
a HPAMBIC YTBEPKIAECHHUE O CBOMCTBE JIBYX MPSIMBIX, IEPIECHANKYIIAPHBIX
a Pemienne 3amaq 1 | K TpeThel; wn300pakaThb M PACMNO3HABATH YKa3aHHBIC
b KonTponbHas pabora Ne | npocreime  GUrypbl Ha depTeRax; peuiaTh  3ajadn,
H CBSI3aHHBIE C STUMHU NPOCTEHIINMHU (PUTYyPaAMH.
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I'n [TepBblit mpU3HaAK OOBsCHATH, Kakasg (pUrypa Ha3bIBAE€TCS TPEYrOJIBHUKOM, UTO
aB PaBEHCTBA TPEYTOILHUKOB 3 | Takoe BEPIIUHBI, CTOPOHBI, YIJIbI U IEPUMETP TPEYTOJbHHUKA,
a2. KaKoOM TPeyroJIbHUK Ha3bIBACTCS PAaBHOOEIPEHHBIM M KaKOi
Tp Menunansl, GuCCEKTPUCH U PaBHOCTOPOHHMM,  KakMe  TPCYTrOJbHUMKM  Ha3bIBAaIOTCA
eyr BBICOTBI TPEYTOJIbHUKA 4 | paBHBIMH; M300paxaTh M pAacIO3HABATH HA dePTEXKAX
0J1 _ _ TPEYrOJAbHUKA W WX D3JEMEHTH; (HOpMYIHpOBaTh |
bH Bropoii u TpeTnii npusHax J0Ka3blBaTh ~ TEOPEMbl O  TPH3HAKAX  PaBCHCTBA
HK PaBEHCTBA TPEYTOJIbHUKOB 4 TPEYTrOJIbHUKOB; OOBSICHSATH, 4TO Ha3bIBACTCS
1 MEPIEHIUKYIISIPOM, IPOBEAEHHBIM U3 JAHHOU TOYKH K JAHHON
3ajiau Ha IIOCTpOEHHE 4 | mpsamoii; (QopMyIMpoBaTh U JOKa3blBaThb TEOpPEMY O
Y ————— , NEPIEHIUKYIApE K Hp;{Moﬁ; OGLHCH}ITB,V Kakhe OTpe3kH
Ha3pIBAIOTCA  MEAMAHOW, OHCCEeKTpPUCOW U BBICOTOM
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KonTtponbnas padora No 2

TPEYTONbHUKA; (HOPMYIHPOBATh M JIOKA3BIBATH TEOPEMBI O
CBOMCTBaxX paBHOOEAPEHHOTO TPEYroJbHUKA; pelIaTh 3a/1a4H,
CBA3aHHBIE C TMpPU3HAKaMHU pPABEHCTBA TPEYTOJIbHUKOB H
CBOICTBaMH paBHOOEIPEHHOTO TPEeYrojbHUKa;
(hopMyIHpOBATEH OIpPENCICHUE OKPY)KHOCTU; OOBIICHATD, YTO
TaKo€ LIEHTP, PaJNYC, XOP/ia U IUaMeTp OKPYKHOCTH; pelIaTh
IIPOCTEHIINE 33aJauyd Ha NOCTPOEHHE (IIOCTPOEHUE YIIa,
paBHOrO  JAaHHOMY, IIOCTpOEHHE OMCCEeKTPUCHl  yIJa,
IIOCTPOCHUE MEPHEHAMKYISIPHBIX MPSIMbIX, I[IOCTPOCHUE
cepeuHbl  OTpe3ka) U  Oojee  CIOXKHBIE — 3a/ayH,
HCIOJIb3YIOUIME YKa3aHHbIE IPOCTEHINNE; COMOCTaBIISThH
MIOJIYYEHHBIN pe3ysbTaT ¢ YCIOBUEM 33/1a4H; aHAJM3UPOBATh
BO3MO>KHBIE CITy4Yau.
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[TpusHaky napauieIbHOCTH
JIBYX IIPSIMBIX

AKcuoMa napauienbHbIX
IIPSAMBIX

Pemenue 3agau

Konrtpomnsnas padora Ne 3

@OopMynIHMpOBaTh  ONPEACICHUE IApPAJUICIbHBIX IPSAMBIX;
OOBSICHATB C TIOMOIIBIO PUCYHKA, KAKH€ YIJIbl, 00pa30BaHHbIE
IIpU [EPECEYEHUN JBYX MNPAMBIX CEKYIIEH, Ha3bIBAIOTCS
HAKpeCT JIeKallMMM, KaKHUE€ OJHOCTOPDOHHHMHU M KakHe
COOTBETCTBEHHBIMH; ()OPMYIIUPOBATH U JJOKA3BIBATH TEOPEMBI,
BBIPAYKAIOUIME IPU3HAKU [IAPAJUIEIbHOCTH JBYX IPSAMBIX;
OOBSACHSATH, UTO TAKOE AKCMOMBI T€OMETPUU U KAKUE aKCHOMBI
y’K€ HCHOJIb30BAJINChH paHee; (OpMyIupoBaTh aKCHOMY
MapaJUICIbHBIX MPSMBIX U BBIBOAUTH CIECICTBHUS M3 HEE;
¢bopMyIMpoBaTh U JOKa3blBaTb TEOPEMbl O CBOMCTBaX
napajyieNIbHBIX MPSIMBIX, OOpaTHBIE TeOpeMaM O TpU3HAKaX
[IapaJUIEJIbBHOCTH,  CBSI3aHHBIX C  HAKpPECT  JICXKALIUMH,
COOTBETCTBEHHBIMU U OJHOCTOPOHHHMM YIJIAMH, B CBSI3H C
TUM OOBSICHATH, YTO TAKOE YCIOBUE U 3aKIIOUEHUE TEOPEMBI,
Kakasi TeopeMa Ha3bIBaeTCsi OOpaTHOW IO OTHOUIEHHIO K
JAHHOM TeopeMe; OOBACHATh, B UEM 3aKIIOYACTCd METOA
JI0Ka3aTeNbCTBA  OT  MPOTUBHOIO:  (OPMYIUPOBATH MU
JI0Ka3bIBaTh ~TEOpPEeMbl 00 yriax C COOTBETCTBEHHO
MapajuleJIbHBIMU W NEPHEHIUKYJSIPHBIMA ~ CTOPOHAMY;
IIPUBOJUTH IIPUMEPHI UCIOJIB30BAaHUSA ITOTO METOJA; PEIIATh
3ala4d Ha BBIYMCIIEHUE, JOKAa3aTelIbCTBO M IIOCTPOECHUE,
CBA3aHHBIC C MTApAJUICIbHBIMU IIPSIMBIMH.
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Cymma yrioB
TPEyrojJbHUKA

COOTHOILIEHUS MEXTY
CTOpOHaMI/I n er'IaMI/I
TpeyrojabHUKa

Konrponsnas padora Ned

IIpssMoyronbHBIE
TPEYTOJIbHUKU

ITocTpoeHue TpeyronbHUKa
10 TPEM BJIEMEHTaM

Pemenue 3amau

Kontponbnas padota Ne5

@opmyaupoBaTh U JOKa3blBaThb TEOPEMY O CyMME YIJIOB
TPEYroJlbHUKa M €€ CJIEACTBUE O BHEIIHEM YIJIE
TPEYroJbHUKA, IPOBOAUTH KJIACCU(UKAIMIO TPEYTrOJIbHUKOB
no yrinam; (opMynupoBaTb U JJOKa3blBaTh TEOPEMY O
COOTHOILIEHUSX MEXIYy CTOPOHAMHU M yIiaMH TPeyrojbHUKa
(mpsiMmoe W 0OpaTHOE YTBEP)KICHMS) U CIEACTBUS U3 HeE,
TEOpEMY O HEpaBEHCTBE TPEYroJibHUKA; (POpMyIHpoBaTh U
JOKa3plBaTb TEOPEMBI O CBOMICTBaX  IPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB (IIPSIMOYTOJIbHBIN TPEYroJbHUK ¢ yriaom 30°,
NPU3HAKK PAaBEHCTBA NPSAMOYTOJBHBIX TPEYTOJIbLHUKOB);
(GbopMynupoBaTh OIpEAETCHUS] PACCTOSHUS OT TOYKU [0
MPSIMOW, PpAcCTOSHUSA MEXKIYy MapauIeNbHbIMU IPSMBIMU;
pemate 3aJaud  Ha  BBIYMCIEHUS, JIOKA3aTeNbCTBO U
IIOCTPOCHHUE, CBS3aHHBIE C  COOTHOLIECHUSIMU  MEXIY
CTOPOHAMHU U yIJIAMHM TPEYTOJbHUKA, U PACCTOSHUEM MEXIY
napaieIbHbIMU NPSAMBIME. [Ipy HE06X0IMMOCTH MTPOBOIUTH
[0  XOJIy  pelIeHUs  JONOJHUTENbHbIE  IOCTPOEHUS,
COIIOCTABJIATH IOJYYEHHBIH PE3y/bTaT C YCIOBUEM 3a/ayll, B
3aJa4ax Ha MIOCTPOEHUE UCCIIE0BAaTh BOSMOXKHBIE CIIydau.
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IHoBTOpenue. Pemmenue 3axay.

O0600mmaTh ¥ CUCTEMATU3UPOBATh YUCOHBIN MaTepHall,
KOHTpOJIb 3HAHUN U YMEHUI

TemaTnueckoe mianuposanue «I'eomerpus 8 kiace»

Pazne

Ko.1-
BO
qac

Tembl

Ko
-
BO

gac

OcHoOBHbBIE BU/IBI 1eSITeILHOCTH 00y4aommXxcs (Ha ypoBHe
YHUBEPCAJIbHbIX YUeOHBIX JeilcTBHIi)
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MHOroyrojibHUKH

[Tapannenorpamm u
Tpaneuus

[TpstmoyronbHUK, poMO,
KBaJIpar

Pemenue 3amau

Konrtponsnas padora Nel

OOBACHATH, 4YTO Takoe JIOMaHas, MHOTOYTOJIbHUK, €ro
BEPLIMHBI, CMEXHbIE CTOPOHBI, IMAroHaiau, U300paXkaTb U
pacro3HaBaTb ~MHOTIOYI'OJIBHMKM Ha 4epTeXkax; IIOKa3bIBaTh
9JIEMEHTBl MHOT'O YIOJIbHUKA, €r0 BHYTPEHHIOIO U BHEIIHIOK
obunacty; dbopMynHpOBaThE  OMPENEICHHWE  BBITYKJIOTO
MHOT'OYTI'OJIbHUKA; n300pakaTh M Paclo3HaBaTh BBIIYKIIbIE
W HEBBITYKJIBIE MHOTOYTOJBHHUKH,  (OPMYIHPOBAaTh U
JOKa3plBaTb YTBEP)KIEHUA O CyYMME YIJVIOB BBIIYKIIOTO
MHOTOYI'OJIbHUKa M CYMME €r0 BHEIIHUX YIJIOB; OOBSCHATD,
KaKHe CTOPOHBI (BEPLIMHBI) YETHIPEXYrOJIbHUKA Ha3bIBAIOTCS
MIPOTUBOIOJIOKHBIMY; bopmynHupoBaTh onpeeneHus
napajuiesiorpamma, Tpamneuuy, paBHOOEAPEHHOHM U
OpsIMOYTOJIBHON ~ Tpameuuii, MNpsMOYrojbHHKa,  pomoa,
KBaJlpaTa, n300paxxaThb U pacrno3HaBaTh 9TH
YETBIPEXYTOJIbHUKH; dopmynmupoBaTh W JOKa3bIBaTh
YTBEpKJeHUs 00 MX CBOMCTBAX M MPU3HAKaX; peIIaTh 3a/1a4u Ha
BBIYMCIICHHUE, JI0KA3aTEIbCTBO U IIOCTPOCHME, CBSI3AHHBIE C
9TUMU BUJAMU YETHIPEXYTOJbHUKOB; OOBACHATH, KaKHe JBE
TOYKH HA3bIBAIOTCSI CHMMETPUYHBIMU OTHOCHUTENIBHO IPSIMOU
(TOYKM), B KakoM cllyyae (uUrypa Ha3blBaeTCsl CUMMETPUYHOMN
OTHOCUTENIbHO NPSMON (TOYKHM) M YTO Takoe OCh (LEHTP)
CUMMETpPUH  (QUTyphl;  OPUBOAUTH  NpHUMEpPH  Quryp,
oOnajaromux oceBoi (LIEHTpalIbHOM) CUMMETpHEN, a Takxke
IIPUMEPBI OCEBOM M LIEHTPAJIBHON CUMMETPUI B OKPYXKAIOLIEH
Hac 00CTaHOBKE.

I'n
aBa

oux
aab

14

[Tmoniaasr MHOTOYrOJIbHUKA

[nomann
napasuiesiorpaMmma,
TPEYroJIbHUKA U Tpaeuuu

Teopema [Tudaropa

Pemenue 3amau

KonTponbnas padota Ne 2

OOBACHATh, KaK TPOU3BOAUTCS H3MEpEHUe IUIOIIaei
MHOTOYTOJIbHUKOB, KaKHe€ MHOTOYTOJIbHUKHA HAa3bIBAIOTCS
PaBHOBEIIMKUMU u Kakue PaBHOCOCTaBJIECHHBIMU;
(dhopmynupoBaTh OCHOBHBIE CBOMCTBA TIJIOMIAJIEH W BBIBOJIUTH C
WX TOMOUIIbI0  (opMynbl TIJOMmAAEeH MPSIMOYTOJIbHUKA,
napajuieJiorpaMmma, TpeyroJibHUKa, Tpanenuu; GopMyITHpoBaTh
M JI0Ka3blBaTh TeOpeMy 00 OTHOUICHWM  IUIoIaaen
TPEYTOJIbHUKOB, UMEIOIINX IO PABHOMY YTITy; (GOpMyIHpOBaTH
U J0Ka3biBaTh Teopemy [ludaropa u oOpaTHyIO €ii; BHIBOJUTH
¢dbopmyny I'epona 17151 muTomaau TpeyroabHUKA; pelaTh 3a1a4u
Ha BBIYHCIIEHUE U JI0KA3aTeIbCTBO, CBSI3aHHBIE ¢ (HOpMylaMu
momase u Teopemoit [udaropa.

I'n
aBa

00

Omnpenenenue mo00HBIX
TPEYroJIHLHIUKOB

[Tpusnaku mogoOus
TPEYTrOJIbHUKOB

OOBACHATH  TOHSATHE  TMPOIMOPIHOHAIBHOCTH  OTPE3KOB;
(bOopMyTHpPOBATH OMpENeNeHNus TMOMO00HBIX TPEYTrOJbHUKOB WU
Kodpdunuenta mnonodus; (GopMymupoBaTh U JIOKa3bIBATh
TEOPEMBI: 00 OTHOIIIEHUU Iomaaei MOIO0HBIX
TPEYroJbHUKOB, O MPU3HAKAX I0A00US TPEyrojJbHUKOB, O




HbI Konrponbnas padora Ne 3 1 | cpemHel JIMHMM TpEyrojbHUKA, O IIEPECEYCHUU MeEIUaH
e TPEYrOJbHMKA, O  MNPONOPLMOHAIBHBIX  OTPE3Kax B
Tpe [pumenenne monobns x 7 | NIPAMOYTONBHOM TPEYTOIbHUKE; OGBICHATH, 9TO TAKOE METOL
yro AOKa3aTCILCTBY TCOPEM noxo0us B 3a7ayax Ha IOCTPOEHHE, M IPUBOIUTH IPHUMEPHI
Jb PCHICHHUIO 3a/1atd IOPMMEHEHHS 3TOTO  METOAa; OOBACHATh, KaK  MOKHO
HH CooTHOIICHHST MEXTY 3 | ucronp30Barth  CBOMCTBA  MOAOOHBIX  TPEYTOJBHUKOB B
KH CTOPOHAMH U YIJIaMU W3MEPUTENBbHBIX paboTax Ha MECTHOCTH;, OOBSICHATH, Kak
19 | IpAMOYTOJBHOTO BBECTH IMOHATHE MOMOOMS Uil TNPOU3BOJIBHBIX  (QUIYP;
TpCYTroJbHHKA (GbopMyIHpOBaTH OIpEJeIEHUe U WILIIOCTPUPOBATH OHSATHS
Konrponbnas padora Ned 1 | cunyca, KocHHyca M TAHTEHCA OCTPOrO Yrja MPSMOYTOJbHOIO
TPEYrOJIbHUKA; BBIBOJUTH OCHOBHOE TPUIOHOMETPUYECKOE
TOKJECTBO M 3HAYECHHUsI CHHYCA, KOCHHYCA ¥ TAHT€HCa I YIJIOB
30°, 45°, 60° pemaTh 3amadyd, CBS3aHHBIE C TOJ00MEM
TPEYTrOJIbHUKOB, JUIS BBIUNCIICHHUS 3HAYEHUN
TPUTOHOMETPUYECKHUX (PYHKIUI HCIIOIB30BaTh KOMIIBIOTEPHBIE

IIPOrPaMMBI.
I'n HccenenoBaTth B3aMMHOE PacoyIOKEHHUE IIPSMOM U OKPY>KHOCTH;
aBa (GbopMyIMpOBaTh ONpEENCHUE KacaTelbHON K OKPYXHOCTH;
8. KacarenpHas k 3 | popmynmupoBaTh © JIOKa3bIBaTh TEOPEMBI: O CBOICTBE
Ok OKPYKHOCTH KacaTelbHOM, O IpU3HAaKe KacaTeabHOM, 00 oTpe3kax
Py KacaTeJbHBIX, MPOBEAEHHBIX U3 OJTHOW TOUYKH; (POPMYIHPOBATH
“KH MOHATHUSI LEHTPAJBHOIO YyIja M TIpPagyCHOM MeEpbl Iyru
ocT [[enTpanbabe i OKpY)KHOCTH; (OpMYIHpPOBAaTh W JOKa3bIBaTh TEOPEMBL: O
b BITHCAHHBIE YT 4 | BMCAHHOM YTJI€, O POU3BE/ICHHH OTPE3KOB NEPECEKAIONIHXCSA
xopA; (popmynupoBaTh U JOKa3bIBaTh TEOPEMBI, CBSI3AHHBIE C
3aMeyYaTesIbHbIMU TOYKaMH TPEYTOJIbHUKA: 0 OMCCeKTpUce yria
17 1, KaK CIIEJICTBUE, O IEPECCUCHUH OMCCEKTPUC TPEYTOJILHHUKA; O
HeTnIpe 3aMedaTeINbHEe CEpEIMHHOM IEPIEHAUKYIISIPE K OTPE3KY M, KaK CIEICTBHE, O
TOUKH TpEYroJibHHIKa 3 MIEPECEUEHNHN CEPEIMHHBIX MEePHEeHAUKYISIPOB K CTOpPOHaM
TPEYTOJIbHUKA; O TEPECEYEHHH BBICOT  TPEYrOJIbHHUKA;
dbopmMynupoBaTh OMpEAENCHUS OKPYKHOCTEH, BIHCAaHHOW B
BrycanHas 1 onucaHHas MHOTOYTOJIBHUK M OIMCAaHHOM OKOJIO MHOTI'OYI'OJIbHUKA;
OKPYKHOCTH 4 | popmynupoBaTh M JOKA3EIBATH TEOPEMBI: 00 OKPYKHOCTH,
BITMCAHHOM B TPEYroJbHUK; 00 OKPYKHOCTH, OIIICAHHON OKOJIO
TPEYTroJIbHUKA; 0 CBOICTBE CTOPOH OIHMCAaHHOTO
Pemenue 3amau YETBIPEXYTOJIBHUKA; O CBOMCTBE YIVIOB BIIMCAHHOI'O YETBIPEX
2 | yroJpHUKa; pemiaTh 3a/1a4d Ha BBIYUCIIEHUE, JOKA3aTENbCTBO U
IIOCTPOCHHE, CBA3aHHBIE C OKPY)KHOCTBIO, BIHCAaHHBIMH U
ONMCAHHBIMM  TPEYTOJIbHUKAMU U  YETBIPEXYTrOJIbHUKAMU;
KouTposbHas pabota Ne 5 UCCIIeIoBaTh ~ CBOWCTBA  KOHGUIypalMii, CBS3aHHBIX C

1 | OKpYXKHOCTBIO, C IOMOIIBIO KOMIIBIOTEPHBIX IIPOTPAMM.

IloBTOpenue. Pemenue 3agauy. 4 | O0o0mare ¥ CHUCTEMaTH3UpOBaTh y4eOHBIH Marepual,

KOHTPOJIb 3HAHUN U YMEHUI

TemaTuueckoe nianupoBanue «I'eomerpus 9 kiace»

Pasznen | Ko Tembl Ko OcHOBHBIE BU/IBI 1eATEIbHOCTH 00y4ar0IuXxcs (Ha

JI- Ja- YPOBHE YHHBEPCAJIbHBIX Y4eOHBIX JeHCTBHI)

BO BO

yac yac
r [TonsiTue BekTOpa 2 | ®opmyaupoBaTh ONpeAeNeHUus] U WUTIOCTPUPOBATH MOHSITUS
Ja CrnosxeHue 1 BoIYUTaHHUE g | BEKTOpa, ero JTHHBI, KONTHHEAPHBIX M PABHBIX BEKTOPOB;
Ba BEKTOPOB MOTHBHUPOBATh BBEIACHHUE MOHATHN U IEUCTBUM, CBSI3aHHBIX C
9. 8 | YMHOXeHHE BEKTOpa Ha BEKTOPaMHM, COOTBETCTBYIOLIMMU ITPUMEPAMU, OTHOCSIIIUMHUCS
B qucio. [Ipumenenue 3 | X (GU3N4EeCKUM BEKTOPHBIM BEIMUYMHAM; IPUMEHSTH BEKTOPHI
eK BEKTOPOB K PELIEHUIO U AEWCTBUSI HaJl HUMHU TP PEIICHUN T€OMETPUUYECKUX 3a/1a4.
TO 3a1a4y




bl

Iaa Koopaunatsl BekTopa OOBACHATD W WIUIIOCTPUPOBATH MOHATHS TMPAMOYTOJIbHOU
Ba [Tpocreiimue 3anaun B CUCTEMBI KOOPJMHAT, KOOPIMHAT TOYKU U KOOPIUHAT BEKTOPA;
10. KOOpJMHATAX BBIBOJIUTH U MCIIOJIB30BATh MpPH PEIIeHUU 3a7ad (OpMYIIbl
Mer YpaBHeHI/ISI OKPY’KHOCTH U KOOpAuHAT CCPCANHBI OTPE3Ka, NJIMHBI BECKTOpPA, PaCCTOAHHUA
o1 PAMOIA MEX1y IBYMsI TOUKaMHU, YPAaBHEHUSI OKPY>KHOCTH U MPSIMOIA.
K00 10 | Pemenue 3anau

pau KonTponbrast padorta Ne 1

HAT

Iaa Cunyc, KOCUHYC, TaHT€HC, DopMyIMpoBaTh U WIUIIOCTPUPOBATH OIpENIECHHs] CHUHYCA,
Ba KOTaHI'€HC yIiia KOCHHYCa, TaHTeHca U KotaHreHca yrioB ot 0 mo 180°;
11. BBIBOJIUTH OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO H
Coo COOTHOIIEHUS MEXKTY dbopMynbl  TipuBeneHUs; (GOPMYIUPOBATH M JOKA3bIBATh
THO CTOPOHAMH U yTJIaMu TEOpPEMBbI CUHYCOB U KOCHHYCOB, MPUMEHSTh UX IIPU PELICHUH
IIeH TPEeYroJbHUKA TPEYTOJIbHUKOB; OOBSICHSTB, KaK UCTIOJB3YIOTCS
ust CKanspHOE MPOM3BECHNE TpUTrOHOMETpHUYecKrue (HOpMYIbIl B U3MEPUTEIBHBIX paboTax
MeXK 11 BEKTOPOB Ha MECTHOCTH; (HOPMYIHPOBATH OIPENEICHUS yria MEXIy
oy S T——— BEKTOpaMH ¥  CKalsIPHOTO  TMPOM3BEICHHS  BEKTOPOB;
cTop BBEIBOJIUTH  (OPMYJTy CKAJSIPHOTO TIPOM3BEICHHUS Uepes
OHa KOOpJIUHATBl BEKTOPOB; (OPMYyIHUpPOBaTh M OOOCHOBBLIBATH
MH U YTBEPXKJICHHE O CBOWCTBAaX CKAJISPHOTO IPOU3BEIACHHS,
yria Kontponbhas pabora Ne2 WCIOJIb30BaTh CKAIPHOE TMPOU3BEACHHE BEKTOPOB IMIPH
MH peleHnH 3a1ad.
Tpey
roJib

HHUK

a.
Cka

JSIp

HOe

npo
u3Be

AeH

ue
BEKT

opo

B

Laa [TpaBunbHBIE dopmynupoBaTh orpeseneHue MIPABUIILHOTO
Ba MHOTOYTOJTbHUKH MHOTOYTOJILHUKA; ()OPMYIUPOBATH M JOKA3BIBATH TEOPEMBI 00
12. OKPY>KHOCTSIX, OTMHMCAaHHOM OKOJIO MPABUIILHOTO
Jom JliiHA OKPY>KHOCTH H MHOTOYT'OJJbHUKa ¥ BIIMCAHHOW B HETO, BBIBOJUTh H
Ha 12 | momanp kpyra UCTONBb30BaTh  (OPMYNBI  JUISE  BBIYMCICHHUS  IJIOMIAAH
OKp Penienue 3a71a4 MMpaBHJIBHOTO MHOI'OYIrOJIbHHKA, €ro CTOPOHBI M paanyca
YKH BIIMCAHHOW OKPYKHOCTH; pelIaTh 3aJadyd Ha IOCTPOCHHE
ocTH Kontponbras pabora Ne 3 MPABWIBHBIX MHOTOYTOJIEHUKOB; OOBSCHSATH IMOHATHS JUTHHBI
| OKPY)XHOCTH W IUJIOMIAJANW KpPYTa; BBIBOAUTH (OPMYIBI st
10 BBIYHCIICHUS JIUTMHBI OKPY>KHOCTH M JUTMHBI JYTH, TLIOMIAIH
maj Kpyra M TUIOIIAau KPYroBOTO CEKTOpa; MPUMEHSTh OTH
b (hopMyIIbI IpU pEeLICHUH 3a/1a4.
Kpyr

a

IlousTue nBUXeHUS

10




I'na
Ba
13

ABu

JKeH
us

[TapajutenpHbIi IEPEHOC U
IIOBOPOT

Penrenue 3anau

Kontponbnas padora Ne 4

OOBACHATH, UTO TaKOE OTOOPaXKEHHE IJIOCKOCTH Ha cels U B
KakOM CJIydae OHO Ha3bIBaeTCs MIBMKCHHEM IIIOCKOCTH;
OOBSICHATh, YTO TaKOE€ OCeBas CHUMMETpUs, ICHTpajbHas
CUMMETPHs,  HapajulelbHBI  TIEPEeHOC W TIOBOPOT;
00OCHOBBIBaTh, YTO 3TH OTOOpaKEHUS IJIOCKOCTH Ha cels
SBISIFOTCSL JIBIDKCHUSMH; OOBSCHATH, KAaKOBAa CBS3b MEXIY
JBIDKEHUSIMH U HAJIOKEHUSIMH;, WJUTIOCTPUPOBATH OCHOBHBIC
BUJIbI IBWKEHUH, B TOM YHCJIE C MOMOIIbIO KOMIBIOTEPHBIX
IPOrpamMM.

I'n
aBa

Ha
qaJ
bH
ble
cBe
JeH
s
u3
cre
peo
MeT

pu

MHororpaHHuku

Tena u noBepxHoCTH
BpalIeHUs

OOBACHATH, YTO TAaKOE MHOTOTPAHHUK, €ro rpaHH, pédpa,
BEPIIMHBI, UAroOHajdH, KaKOH MHOTOTPaHHUK HAa3bIBACTCA
BBIITYKJIBIM, YTO TaKO€ N-YroyibHas INpu3Ma, €€ OCHOBaHUS,
OOKOBBIC T'paHH M OOKOBBIE pEOpa, Kakas Mpu3Ma Ha3bIBACTCA
IpsIMOMl M Kakash HaKJIOHHOM, 4TO Takoe BBICOTA IPHU3MBI,
Kakas Mpu3Ma Ha3bIBAETCS MapauIeIeUIeIOM U KaKoi ma-

pajuienenumnes Ha3bIBACTCS IPSIMOYTOJIbHBIM;
(bopMyIHpoBaTh U 0OOCHOBBIBATh YTBEPKICHUS O CBOICTBE
JMaroHanel napajieNenunesa W O KBajpaTe IUaroHajIu
MPSIMOYTOJIBHOTO Tapajulelienunesia; OObACHATh, YTO TaKOe
00bEM MHOTOTPaHHUKA; BBHIBOJUTH (C MOMOIIBIO IPUHIIMIIA
Kapanbepun) bopmyy o0bEMa IPSIMOYTOJIBHOT'O
napasiesIenumnena; OOBSICHATh, KakoOW MHOTIOIpaHHHMK
HA3bIBACTCS MHUPAMHUJION, YTO TaKOE€ OCHOBaHHWE, BEPINWHA,
OOKOBBIE I'PaHU, OOKOBbIE pEOpa U BBICOTA MUPAMU/IBI, KaKast
MUpaMUia HA3bIBACTCS TNPABWIBHOW, YTO Takoe amodema
NPaBUIBHOM NHUpaMuIbl, NPUBOIUTH (opMyny oO0BbEMa
MUPaMUIBI; OOBACHATH, KAKOE TEJIO HA3bIBACTCS IIUIHMHIPOM,
YTO TaKO€ €ro OCh, BBICOTA, OCHOBAaHUS, paauyc, OOKOBasd
TMOBEPXHOCTb, obpasyromue, pa3BEpTKa OOKOBOI
MIOBEPXHOCTH, KAaKUMHU (OpPMYJIaMU BbIpaXaoTcsi O00BEM H
TJ10111a]Th OOKOBOM MOBEPXHOCTH IMIIMH]IPA; OOBSICHATh, KAKOE
TEJI0 Ha3bIBAaeTCSd KOHYCOM, YTO TaKO€ €ro Ochb, BBICOTa,
OCHOBaHHUE, OOKOBasi IOBEPXHOCTh, 00pa3yroliye, pa3BéPTKa
OOKOBOW TMOBEPXHOCTH, KaKUMHU (OpMyJIaMH BbIpaXaroTCs
00BEM KOHYyCa U TIJI0IIA (b OOKOBOM MOBEPXHOCTH; OOBSICHSITH,
Kakas TIOBEPXHOCTb Ha3bIBaeTcs cdepoll M Kakoe Telo
HA3bIBACTCS IIAPOM, YTO TAaKOE PaaUyC M JTHAMETp CQepsl
(mwapa), kakuMu (opMyJaMH BbIpaXatoTcs O00bEM IIapa U
mwiom@aab ceprl; N300pakaTb U pacrno3HaBaTh HA PUCYHKaX
IpU3MY, NapajuieNenumnesa, TupaMu1y, HUIMHAP, KOHYC, 1ap.

00 akcnomax JIAHUMETPHH

IHoBTOpenue. Pemenne 3axaq

O0600m1aTh U cUCTEMAaTU3UPOBATh YUEOHBIN MaTepual,
KOHTPOJIb 3HAHUN U YMEHUI

COI'JIACOBAHO
[IpoTokon 3acenanus
METOANYECKOT0 00ObEINHEHUI
yuuTenen MaTeMaTuKu
MBOY muneii Ne 4
or « 30 » aBrycta2019r.Ne 1

PyxoBonurens MO

H.A.

/CokoJjioBa

COI'JTACOBAHO
3aMmecTuTens gupekropa no Y MP
MBOY nuneit Ne 4

/Konenesuy P. B./

« 30 »  aBrycra 2019 .
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