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1. Ilnanupyemblie pe3y/IbTaThl OCBOEHHsI y4eOHOro mpeAMeTra TreoMeTpPUH

B 7—9 KJ/1accax



7 KJj1acc
HarnsaHas reoMmerpus
OOyuaromuiica HayYHTCS:
1) pacrio3HaBaTh Ha uepTe)kaX, PUCYHKaX, MOJeNsX M B OKpY’)KaloIleM MHupe
TIJIOCKHE U TIPOCTPAHCTBEHHbIE reOMeTpUUecKre GUrypbl;
2) pacrio3HaBaTh pa3BEPTKU Kyba, MpsSIMOYT0J/ILHOTO Mapasiesienurie/ia, MpaBuIbHON
TTUPaMU/IbI, LUIUHPA U KOHYCa;
3) oripeiensiTh MO JIMHEWHBIM pa3MepaM pPa3BEPTKU (PUTYphl JIMHEHHbIe pa3Mepbl
camou Gurypsl 1 Ha000pPOT;
4) BBIUMCISATH 00BbEM TPSIMOYTOIBHOTO TIapasiiesiernure/ia.
OOyuarouiicsa noayyum 603MOMCHOCMb:
5) ebucasimb  00uéMbl  NPOCMPAHCMBEHHbIX  2eoMempuueckux  uayp,
COCMAG/eHHbIX U3 NPSAMOY20/bHbIX hapd//ienenuneoos;
6) yeaybumb u pazeumb npedCmaeneHusi 0 NPOCMPAHCMBEHHbIX 2e0Mempu4ecKux
¢ueypax;
7) npumeHsimb noHsiMue pazeépmku 0151 8bINO/AHEHUS NPAKMuUYeCKux pacuémos.
8 knacc
I'eomeTpuueckue Gpurypbl
OOyuaromuiica HAyYUTCA:
1) mosb30BaThCS SA3BIKOM TeOMETPUM [Jisi OIMCaHUsl TIPeIMETOB OKPY’KaroIlero
MHPa 1 UX B3aUMHOT'0 PacTiO/IOyKeHUs;
2) pacrio3HaBaTh ¥ U300pa’kaTh Ha uepTeXkaxX U PUCyHKaX reoMeTpudeckre GUTypbl
Y UX KOH(Urypaiuu;3) HaXOAUTh 3HaueHus [JIMH JIMHEeWHbIX 3/1eMeHTOB (GUryp u
VX OTHOLLIeHus, rpasycHyro Mepy yrioB oT 0 go 180°, mpuMmeHsss orpejesieHus,
CBOMCTBA W TIpU3HAKU (UTYD U UX 37eMEeHTOB, OTHOIeHUs ¢Guryp (paBeHCTBO,
nofjo0ue, CHMMeTPUH, TIOBOPOT, Tlapasie/IbHbINA TTepeHoC);
4) omnepyupoBaTh C HaYaJbHBIMU T[IOHSTUSMU TPUTOHOMETPUM U BBITIO/IHSTH
3/IeMeHTapHbIe orepaljuy Hafl PYHKI[USIMU YTJIOB,;
5) pelniaTh 3aJjauM Ha ZioKa3aTeabCTBO, OMMPAsCh Ha U3yueHHbIe CBOMCTBA GUIyp U
OTHOILIEHUY MeXX/ly HUMHU Y TIPUMeHsIsl U3yUYeHHbIe MeTO/bl 10Ka3aTe/bCTB,;
6) pelllaTh HeCJIO)KHbIe 3a/lauM Ha TOCTPOeHUe, TIPUMeHsIsI OCHOBHbIE a/IrOPUTMBbI
TIOCTPOEHHsI C TIOMOIIIbIO LIUPKYJIS U TMHEUKWY;
7) peliaTth MpOCTeiive TIaHUMeTpUUeCKre 3aJjaui B POCTPAHCTBE.
OO0y4JarUUica No/y4um 603MOHCHOCMb:
8) oerademb memooamu peuweHusi 3a0au HA BbIUUCAEHUS U 00Ka3ameabCcmea:
MemoooM Om NpoOMmMueHO20, MEMOOOM nodobus, memodom nepebopa eapuaHmos u
MemoooM 2eoMempuyecKux Mecm mouex;
9) npuobpecmu onbim npuMeHeHusl an2e6paAUUEcKo20 U MPU2OHOMempu4ecKo20
annapama u udell 08UXM#CeHUs NpU pelieHUU 2eoMempudeckux 3a0au;
10) osrademb mpaduyuoHHol cxemoll pewleHus 3a0ay Ha NOCMpOeHUe C NOMOWbIO
YUpKy/s U AUHellKU: aHaau3, nocmpoeHue, 00Kazame/abCmeo U Ucc1e0o8aHue;
11) Hayuumbcs pewamb 3a0auu HA NOCMpOeHUe MemoOOM 2eoMempuyecko20
Mecma mouek u Memooom nooobus;
12) npuobpecmu onbim uccne0o8aHusi CeolUCmM8 nAaHuMempuueckux ¢ueyp ¢
NOMOWbI0 KOMNbIOMEPHbIX NPO2PAMM;
13) npuobpecmu onblm 6binoAHeHUs Npoekmoe no memam: «I eomempuuecKue
npeobpazoeaxust Ha naockocmu», «[locmpoeHue ompe3Kos no popmyne».



H3MepeHue reoMeTpHUECKUX BeJTHUUH
OOyuaroIuiica HAyYUTCS:
1) ucrionb3oBaTh CBOMCTBA W3MePeHUs [JIMH, TIIOLaJell U YIJIOB TIPU pellieHun
33/lay Ha HaxOoXKJeHWe J[UIMHbI OTpe3Ka, [JWHbl OKDPY>KHOCTH, JJIMHbI JYyTH
OKDPY’KHOCTH, TPa/lyCHOM Mephl yTia;
2) BBIYUC/ATH [JUHBbI JIMHEWHBIX 3/EMEHTOB (Uryp W WX YIJ/ibl, HCIO/b3Ysl
(dbopMy/ibl JJIMHBI OKPY>KHOCTU W JJIMHBI [yTU OKPY>KHOCTH, (POPMYyJIbl MIOIIa/en
¢uryp;
3) BBIUMC/IATH TJIOL[AZM TPeyroJibHUKOB, MPSMOYTOIBLHUKOB, Mapasie/iorpaMMOB,
Tparieljui, KpyroB U CEKTOPOB;
4) BBIUMCJIATD [IJTUHY OKPY>KHOCTH, AJIMHY AYTH OKPY>KHOCTU;
5) pewmarb 3aaud Ha [0Ka3aTeJbCTBO C MUCIO/Ib30BaHUEM (OPMY [/TUHbI
OKDY’KHOCTH U [I/TUHBI yTH OKPY>KHOCTH, hopMy/I Tiolaeid hpuryp;
6) pellaTh MpaKTUYeCKWe 3aJjaud, CBs3aHHble C HAXOXKJEeHUeM TeOMeTpUYecKuX
Be/TMUMH (MCITO/Tb3Ys IIPH HeOOXOAUMOCTH CITIPAaBOUHUKU 1 TEXHUUECKHE CPeZICTBA).
OO0yuaruUuiica no/ay4um 03MOHCHOCMb:
7) ebluucasimb naowaou gueyp, CoCmaeaeHHblX u3 08yx uau bosee
NpsIMOY20/1bHUKO8, NApa//1e/102pamMmo8, mpey20/1bHUKO8, Kpy2d U cekmopd;
8)  eblucaamb  naowadu  MHO20Y20/MbHUKO8,  UCNO/b3ySl  OMHOWEHUs
DPABHOBEAUKOCMU U paBHOCOCMAB/AEHHOCMU;
9) npuobpecmu onbim npumeHeHUsi an2e6pAUUECKO20 U MPU2OHOMEempuUUecKo20
annapama u uodell OBUJICEHUS NpU peweHUU 3a0ay Ha ebluucaeHue niaowjaoell
MHO020Y20/1bHUKOB.
9 ks1acc
Koopaunatsl
BbINyCKHUK HaYyUYHTCA:
1) BBIUMCASTH [JJMHY OTpe3Ka [0 KOOpAWHaTaM ero KOHI[OB; BbIUMC/ISITh
KOOpAUWHATHI CepeZIMHbI OTPe3Ka;
2) WCToJb30BaTh KOOPAWHATHBIA MeTOJ JJjisi WU3yueHHs CBOWCTB TIPIMBIX U
OKPY>KHOCTEM.
BbInyCKHHMK No/1y4um 603MOMCHOCTb:
3) o0e1a0emb KOOpPOUHAMHBLIM MemoOOM peuwleHuss 3a0ay Ha 6bluuc/aeHue U
0oKa3amenbCcmeo;
4) npuobpecmu onbim UCNO/Ab308AHUS KOMNbIOMEPHbIX NPO2PaMM O/ aHAAU3d
UACMHBIX C/1yUaes 83aUMHO20 PACNOAONCEHUS OKPYHCHOCMEU U NPAMbIX;

5) npuobpecmu onbim 8bINOAHEeHUs npoekmo8 Ha memy «lIpumeHeHue
KOOpPOUHaMHO20 Memood Npu pewleHuU 3a0au Ha 8blUUC/AeHUe U 00KA3ame/bCmeo».
BekTopsbl

BbINyCKHUK Hay4YHTCAH:

1) omepupoBaTh C BeKTOpaMH: HAaXOJUTh CYMMY U pa3HOCTb JIBYX BeKTOPOB,
3a/]JaHHBIX TeOMEeTPUUeCKH, HaXOJUTh BEKTOP, PABHBLIM MPOW3BEAEHUIO 3a/laHHOTO
BEKTOpa Ha YMCJIo;

2) HaXOUThb JJis1 BEKTOPOB, 33/laHHbIX KOOPAUHATAMMU: JIMHY BEKTOPa, KOOPAUHATHI
CYMMBbI U pa3HOCTU JIBYX U 0oJiee BeKTOPOB, KOOD/WMHAThI MPOU3BeieHUs] BeKTOpa
Ha YMCJIO, TIPUMeHsIsI TP HeoOXO0JUMOCTH CoueTaTeTbHbIN, MTepeMeCcTUTeTbHbIA U
pacnpe/ieTuTe/IbHbIN 3aKOHBI;



3) BBIUMC/STH CKaJ/IIpHOE TIpou3BeJileHHWe BEeKTOPOB, HAXOAUTh Yroa MeXAy
BEeKTOpaMH, YCTaHAB/IUBaTh MePIIeHIUKYJ/ISIPHOCTD MPSIMbIX.

BbINYCKHUK NO/y4YUM 603MOMCHOCTb:

4) oenademb BeKMOPHbIM MemoOOM O/ pelwleHuss 3aday HA 6blyuc/aeHue U
0doKazamenbCcmeo;

5) npuobpecmu onblm 6bINOJAHEHUs1 NpoeKkmoe Ha memy «IIpumeHeHue 8eKMOPHO20
Memooa npu peweHuu 3adau Ha 8blYUC/AeHUEe U 00KA3ameabCmeo».

JINYHOCTHBIE , MeTanpejMeTHbIe M IpeiMeTHbIe pe3y/bTaThbl
0CBOEHHUsA Kypca reoMeTpuu 7- 9 Kjacchbl
[TporpammMa obecrieurBaeT AOCTVKEHUE CIe[yIOIUX Pe3y/IbTaTOB OCBOEHUS
obpa3oBaTe/TbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 06pa3oBaHUsI:
JIuuHOCMHbIE pe3y/1bmambl OMpaxcaim, 8 mom vucs/e 6 uacmu:

1. Ilampuomuyecko20 80CNUMAHUSA:

TIpOSIB/IEHWEeM MHTepeca K MPOIIIOMY 1 HAaCTOsIeMYy POCCUHCKOW MaTeMaTUKH,
1leHHOCTHBIM OTHOIIIeHHEeM K JOCTWKEeHUSIM POCCUHCKUX MaTeMaTUKOB U
POCCHUMCKOW MaTeMaTHU4YeCKOM IIKOJIbI, K UCTIO/Tb30BaHUIO 3TUX JOCTWXKEHUU B
JIPYTUX HayKax U MPUKIaJHbIX cdepax.

2. I'paxcoaHckoz2o eocnumaHusi U HpagCmeeHHo20 socnumaHus oemell HA OCHO8e

pocculickux mpaouyuoHHbIX YeHHoCcmell:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00s13aHHOCTeM rpakJjaHMHA U Peaii3allii ero 1pas,
TIpe/ICTaB/IeHeM O MaTeMaTHUeCKMX OCHOBaxX (PYHKIIMOHHUPOBAHUS PAa3/TMUHBIX
CTPYKTYP, SIBJIEHUM, TIPOIie/lyp IPaXkKAaHCKOTro 0011jecTBa (BBIOOPBI, OITPOCHI U TIP.);
TOTOBHOCTBIO K 00CY)K/IEHHIO STHUECKHX TIP00JieM, CBI3aHHBIX C MPAaKTUUECKUM
TIpUMeHeHHEeM JOCTH>KeHU HayKH, 0CO3HAHWEM Ba’KHOCTU MOPaTbHO-3THUECKUX
TIPUHIIUIIOB B /IeATEIbHOCTH YUEHOTO.

3. Tlonynspusayuu HayuHbIXx 3HaHulli cpeou demeii (LJeHHOoCMu HayyHo20

NO3HAHUs):

OpHeHTallMel B [iesiTe/TbHOCTU Ha COBPEMEHHYIO CUCTeMY HayUHBIX
Tipe/icTaBIeHni 06 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJlOBeKa,
TIPUPO/IbI U 00II[eCTBa, TOHUMaHUEM MaTeMaTHUeCKOH HayKH Kak cdepbl
yesioBeueCKol JiesiTe/lbHOCTH, ITAlloB e€ pa3BUTHUSL U 3HAUMMOCTH JIJIs1
pa3BUTUS LIUBUIN3ALIMH; OB/IafIeHUeM sI3bIKOM MaTeMaTHUKU U
MaTeMaTh4YeCcKol Ky/bTypOU Kak Cpe/ICTBOM MO3HaHUsI MUpa; OBJIaJleHreM
TIPOCTEUIIIMMY HaBbIKaMU MCCJIe/JOBaTeIbCKOM /lesITe/IbHOCTH.

4. du3uyeckoz2o 0CNUMAHus U (popMupo8aHusi Ky/abmypbl 300p08bs

TOTOBHOCTBIO TIPUMEHSITh MaTeMaTHUeCKe 3HaHUsI B UHTepecax

CBOETO0 3/I0POBbsI, BeJleHus1 370pOBOro obpasa »Ku3HU (30pOBOe MUTaHue,
cbasTaHCMpPOBaHHBIN Pe)KUM 3aHATHH U OTAbIXA, Pery/isipHas ¢pusndeckas
aKTUBHOCTB); C(OOPMUPOBAHHOCTBIO HaBbIKa peiekCuu, MpyU3HaHUEeM CBOEro IpaBa
Ha OIIMOKY ¥ TaKOTO >Ke TipaBa pyroro yeaoBeka.



5. Tpyodoeozo eocnumaHus u npogeccuoHarbHO20 camoonpeoeneHust

YCTaHOBKOU Ha aKTUBHOE yyacTHe B PellleHUU NPAaKTUUeCKUX 3a/au
MaTeMaTU4YeCKOW HarpaBJIeHHOCTH, OCO3HAHKWEM Ba)KHOCTH MaTeMaTU4eCKOro
obOpa3oBaHus Ha MPOTSHPKEHUH BCEM »KU3HH JIJIs YCTIEITHOM TTpodeccoHaIbHON
JesiTeJIbHOCTU 1 Pa3BUTHEM HeOOXOAUMBIX YMEeHHM; 0CO3HAaHHBIM BIOOPOM U
TIOCTPOEHNeM WHAUBHU/ya/IbHOM TPaeKTOPHUH 00pa30BaHUs U XKU3HEHHBIX TJIaHOB C
YUETOM

JIMUHBIX UHTEPECOB U 00I[eCTBeHHBIX ITOTpeOHOCTeH.

6. DKo/s102uUeCcKo20 80CNUMAHUS

OpUeHTalel Ha MpUMeHeHre MaTeMaTUUeCKUX 3HaHWM [I/1s1 pellieHus 3a/iau B
00/1aCcT¥ COXPAaHHOCTH OKPY»KaroIllei cpe/ibl, TI/TaHUPOBAHUS MOCTYTIKOB U OIIeHK!
MX BO3MO>KHBIX TOC/IeZICTBHH /IJ1s1 OKPY>KaloIllel cpefibl; 0CO3HaHKEeM I7100a/IbHOTO
XapakTepa 3K0JIOTUYeCKUX TIPoO/IeM U IyTel uX pereHus.
7. Dcmemuuecko20 80CNUMAHUSL:
CTTOCOOHOCTBIO K SMOI[MOHA/IbHOMY M 3CTETUUECKOMY BOCTIPUSITHIO
MareMaTHYeCcKuX 00BbeKTOB, 3a/1au, pellleHri, PAaCCYKIeHUH; YMEHHUIO BU/ETh
MaTeMaTu4yecKre 3aKOHOMEPHOCTH B UCKYCCTBe.
MemanpeomemHble:

1) ymeHue caMOCTOSITe/TbHO TIJITaHUPOBATh a/IbTepHATUBHbIE MYTU IOCTHKEHUS
1]e/1ei, 0CO3HAaHHO BBIOMpaTh Harbosee 3¢ heKTUBHBIE CIIOCOOBI pertieHnst yueOHbIX
Y TI03HABaTe/bHbIX 3a/ay;

2) yMeHMe OCYIIeCTB/IATb KOHTPOJIb 110 Pe3y/IbTaTy | M0 Criocoly AeiCcTBUS Ha
yPOBHeE TTPOU3BOIEHOT0 BHUMAaHUS ¥ BHOCUTh He0OX0MMble KOPPEKTHUBEI,

3) yMeHHe a/|eKBaTHO OLIeHUBATh MPaBUJILHOCTDb WU/IM OIMOOUHOCTD BHITIOJTHEHUS
yueOHOM 3a7jaui, eé 00beKTUBHYIO TPYJHOCTh U COOCTBEHHBLIE BO3MOXKHOCTH eé
pellieHus;

4) 0CO3HaHHOE BJIaJleHre TOTUYeCKUMU JIeMCTBUSIMU OMpeZiesieHrs] OHSTUM,
0000111eHYs, yCTaHOBIEHHUS aHA/IOTWM, KIacCU(PHUKAILMA Ha OCHOBE
CaMOCTOSITe/TLHOTO BhIOOpa OCHOBAHWM U KPUTEPHEB, YCTaHOBIEHUS PO/JOBUIOBBIX
CBsI3€el;

5) yMeHMe yCTaHaB/IWBaTh PUUMHHO-C/Ie/ICTBEHHbIE CBSI3U, CTPOUTH JIOTHUECKOe
paccy>XieHue, yMo3ak/irueHre (MHAYKTUBHOe, 1elyKTUBHOE U T10 aHa/IOTUN) U
BBIBO/IbI;

6) ymeHMe co3/laBaTh, IPUMEHSTh U IPe0bpa3oBbIBaTh 3HAKOBO-CUMBOIMUECKHE

cpeacTtBa, MO e/ U CXeMBI /I PelleHHs yq66HbIX H I103HABATe/IbHBIX 3d/1d4,



7) yMeHHe OpraHU30BbIBaTh yueOHOe COTPYAHUYECTBO U COBMECTHYIO
JesITeJIbHOCTh C yurTesieM U CBePCTHUKAMMU: OTpe/le/IsiTh Lie/id, pacrpeeisiTh
(GYHKIMM U POJIM YYaCTHUKOB, 001111e criocoObl paboThi;

8) ymeHue paboTath B rpymre: HaX0UTh 00IIlee pellieHre U pa3pemiaTb KOHMIUKTHI
Ha OCHOBe COTJIaCOBaHUS MO3ULIMK U YUéTa UHTePeCOB; CIyIIaTh MapTHEpa;
¢bopMyMpoBaTh, apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHUE;

9) dhopmupoBaHMe U pa3BUTHe YueOHOM 1 00I1[eT10/Ib30BaTeIbCKON KOMIIETEHTHOCTH
B 00/71aCTU MCI10/1b30BaHMsl MH(GOPMALMOHHO - KOMMYHUKAL[MOHHBIX TeXHOIOT Ui
(MKT-KOMMeTeHTHOCTH);

10) ¢opmupoBaHue nepBOHava bHBIX MpeZCTaB/ieHui 00 Uiesx U 0 MeTozax
MaTeMaTUKH Kak 00 yHUBepCcasbHOM si3bIKe HayKU U TeXHUKH, O CPe/ICTBe
MO/IeTUPOBaHUSs SIBJIEHUN 1 TIPOL[eCCOB;

11) yMeHue BUeTb MaTeMaTUUeCKYIO 3a/lauy B KOHTeKCTe MpobieMHOM CUTyaluu
B JPYTUX JUCLIUMIIIMHAX, B OKPY>KaltoIllel >KU3HWY;

11) ymMeHHe HaXOAWUTb B PA3/TMYHBIX UICTOYHUKAX WHGOPMAI[HIO, HEOOXOAUMYIO JJIsT
pellieHyst MaTeMaTHUeCKUX MpobsieM, U TIPeICTaB/IsTh eé B TIOHSATHOMN (opMme;
IIPUHUMATh PellleHre B YCIOBUSAX HEIOTHOW U N30bITOUHOM, TOUHOU U
BepOSITHOCTHOM MH(OpMaI1y;

11) yMeHue moHHMMaTh U UCII0/Ib30BATh MaTeMaTUUeCKUe Cpe/iCTBa HarJisiJHOCTH
(PUCYHKH, YepTeXXU, CXeMbl U JIp.) AJIs WUTIOCTPALIU, UHTepIIpeTalivy,
apryMeHTal1y;

12) ymeHUe BBIABUTATH TMIOTE3bI P PellleHUH yueOHBIX 3a7jau ¥ TIOHUMATh
He00X0UMOCTb WX TPOBEPKU;

13) ymeHHe MPUMEHSTh MHIYKTUBHBIE U Ie[yKTUBHBIE CITOCOOBI PACCY>KIeHUH,
BU/IeTh pa3/iMuHble CTpaTeryuu pellieHus 3afau;

14) moHUMaHMe CYI[HOCTU a/IFTOPUTMUAUYECKUX TIPeINUCAHUN U yMeHne
JIefiCTBOBATh B COOTBETCTBUU C MpeJI0KeHHBIM a/iITOPUTMOM,;

15) yMeHuHe camMOCTOSITeJTbHO CTaBUTh 11e/11, BbIOMPATh U CO3/iaBaTh aJrOPUTMBI JI/Is
pelreHus yueOHBIX MaTeMaTHUeCKUX MPo0ieM;

16) ymeHue TIaHUPOBATh U OCYIIECTBJISITh AesITe/TbHOCTb, HallpaB/eHHYI0 Ha

pemeHue 3a/ia4d uCcCiegoBaTe/IbCKOT0 XdpadKTepd,



npeomMemuble:

1) oBnasieHue 6a30BbIM MOHSATUMHBIM arriapaToM 10 OCHOBHBIM pas/iesiam
coJiepKaHus; Tipe/icTaBieHde 00 OCHOBHBIX M3y4yaeMbIX MOHATUSIX (UKCIIO,
reoMeTpuueckas (purypa, BeKTop, KOOp/MHaThl) KaK Ba)KHEMIIINX MaTeMaTHYeCKuX
MoJie/siX, TTO3BOJISIFOLLMX OMMChIBATh U U3yUyaTh peajibHble MIPOLECChl U SIBIEHNUS;

2) ymeHue paboTaTh C TeOMETPUUeCKHUM TeKCTOM (aHa/IM3MpOBaTh, W3BJ/EKaTh
Heo6x01MMYI0 HH(GOPMALHIO), TOYHO U TPaMOTHO BbIpa)kaTh CBOW MBIC/IA B YCTHOM
Y IMCbMEHHOM peuu C IpUMeHeHreM MaTeMaTUueCKOi TepMUHOJIOTHUU U
CUMBOJIMKH, UCTIO/Ib30BaTh pPa3/IMUHbIe SI3bIKM MaTeMaTHKU, TIPOBOUTD
K/1accudurKalyy, Joruueckue 060CHOBaHUs, [J0Ka3aTeIbCTBa MaTeMaTHYeCKUX
YTBEP)K/|€HUY;

3) OB/a/ieHVe HaBbIKaMH YCTHBIX, MIMCbMEHHBIX, UHCTPYMEHTa/IbHbIX BbIYUC/IEHUI;
4) oBnaZieHre reOMeTPUUeCKHUM SI3bIKOM, YMeHUe UCI0/b30BaTh ero [ ONUCaHNs
TIpeIMeTOB OKPY’Karolero MUpa, pa3BUTHe MPOCTPAHCTBEHHBIX Mpe/ICTaBAeHUN 1
n300pa3uTenbHBIX YMeHUH, MpUobpeTeHre HABLIKOB reOMeTPUUYEeCKUX TTOCTPOeHUH;
5) yCBOeHUe CHMCTeMaTUUeCKHUX 3HaHMi O TUIOCKUX (Urypax U UX CBOMCTBAx, a
TaK)ke Ha Har/isifHOM yPOBHE — O TPOCTEUILINX MPOCTPAHCTBEHHBIX TelaX, yMeHUe
NIPUMEHSATh CUCTeMaTUUeCKre 3HaHUS O HUX [i/IS pellleHHsi FeOMeTPUUeCKUX U
MpaKTUUeCKUX 3a/iau;

6) yMeHue U3MepsTh [I/IMHbI OTPE3KOB, BEIMUMHBI YTJI0B, UCMOJIb30BaTh ()OPMYJIbI
JJ1s1 HaXO’K/ieHUs1 TIepUMETPOB, T1o1azieil 1 06bEMOB reoMeTpU4YeCcKUX GUryp;

7) ymeHUe MPUMEHSITh U3yUeHHbIe TIOHATHSI, Pe3y/IbTaThl, METOAbI /1JIs1 PeLLeHUsT
3a/jau NPaKTUUeCKOro XxapakTepa U 3a/ja4 U3 CMeKHBIX JUCLIMIIIVH C
WCTIO/Tb30BaHUEM TPU He0OXO0AUMOCTH CTIPaBOUHBIX MaTepUasioB, KalbKyIsaTopa,

KOMITbIOTEpA.

2. CopepxxaHue Kypca reomerpum 7 — 9 kjacca

Harnsiguas reomerpus. HarnsiHbie ripeficTaBieHUs O IPOCTPaHCTBEHHBIX

durypax: Ky0, mapasiesenurne, Ipyu3Ma, MMpaMu/a, map, chepa, KOHYC, LATUH/P.

306pa>keHue TIPOCTPAHCTBEeHHBIX (Uryp. [Ipumepsl ceueHnii. MHOTOTpaHHUKH.



IIpaBuibHbIe MHOrOTpaHHUKU. [IprMepbl pa3sBEPTOK MHOTOIPaHHUKOB, LIU/IUHAPA U
KoHyca. [ToHsaTvie 00béMa; eHULIBI 00bEMa. OOBEM MPSIMOYTOJILHOTO
napa’suiesienunesa, Kyba.

I'eomerpuueckue ¢urypsl. [Ipsmbie u yribl. Touka, npsiMasi, MJI0CKOCTb.
Otpesok, ayu. Yroa. Bugsl yrinos. BepTukanbHble ¥ CMeKHbIe yIJibl. BUCCeKTpUca
yria. llapanesbHble U lepecekaroluecs rpsiMble. [leprieHAUKy/IsipHbIe MpsIMble.
Teopembl 0 MapasiesibHOCTU U NePHeHAUKY/ISPHOCTH NIPSAMBIX. [lepneHauKyasp u
HaKJIOHHas K npsiMou. CepeIMHHBIN MTePIEHAUKYJISP K OTPe3KY.

['eomeTpuueckoe MecTo Touek. CBOMCTBa OUCCEKTPUCHI yT/ia U CePeUHHOTO
TieprieHuKyJisipa K oTpe3Ky. TpeyronbHUK. BricoTa, MeauaHa, buccekTpuca,
CpeJHsisl IMHYS TpeyrobHUKa. PaBHOOeipeHHbIe ¥ paBHOCTOPOHHKE
TPeyTOo/IbHUKH; CBOMCTBA 1 TIPU3HAKK paBHOOe[PeHHOTO TpeyrobHUKa. [Ipu3Haku
pPaBeHCTBa TPEYro/bHUKOB. HepaBeHCTBO TpeyrosibHUKA. COOTHOLLEHUS MEXIY
CTOpPOHAaMHU U yrjiaMu TpeyrojbHrka. (CymMa yIyioB TpeyroJjibHUKa. BHelHue
yT7bl TpeyronbHuKa. Teopema ®aseca. [Tomobue TpeyroabsHUKOB. [Ipr3HaKku
nof06ust TpeyronbHUKOB. Teopema ITudaropa. CuHyc, KOCUHYC, TaHT'€HC,
KOTaHI'eHC OCTPOrO yrJia MpsIMOYIroJIbHOIO TpeyroyibHUKa U yriios ot 0 go 180°;
TIpMBe/leHre K OCTPOMY yrIily. PellieHre NpsiMOYTO/IbHBIX TPEYTOJIbHUKOB.
OCHOBHOe TpUrOHOMeTpUYeCcKoe TOXAeCTBO. PopMyIibl ,CBSA3bIBAIOLLE CUHYC,
KOCHUHYC, TAHT€HC, KOTaHTeHC OJIHOTO U TOTO Xe yra. PelieHue TpeyroibHUKOB:
TeopemMa KOCHHYCOB U TeOpeMa CUHYCOB. 3aMeuare/ibHble TOUYKU TPeyTrOJIbHUKA.
YetbipéxyronbHuK. [lapannenorpamm, ero cBOMCTBa U Npu3Haku. [IpAMOyTrobHUK,
KBajIpaT, poM0, X CBOWMCTBA Y MpU3HAKU. Tparewys,, CpeiHsIs TMHUS TParlelyiu.
MHoroyroyibHUK. Beirykiible MHOTOYTro/IbHUKM. CyMMa YI7I0B BBIIYKJIOTO
MHOroyroJyibHuKa. [IpaBunbHble MHOTOYIOJIBHUKUA.  OKpPY>XKHOCTB Y KpyT. [lyra,
xopga. Cektop, cerMeHT. LleHTpasbHBIM YroJ1, BOUCAHHBIM YTOJI, BeJIMYMHA
BIMMCAHHOTIO yTJia. B3auMHoOe pacrionokeHue mpsiMou U OKPY>KHOCTH, JABYX
OKpY>XHOCTel. KacaresibHasi  ceKyljast K OKPY>KHOCTH, UX CBOMCTBa. BricaHHble 1
ONMCaHHbIe MHOTOYTO/IbHUKU. OKPY>KHOCTb, BITMCAHHAS B TPEYTOJIbHUK, U
OKPY’>XHOCTb, OIKCaHHasl 0KOJI0 TpeyroJibHUKa. BriicaHHble 1 onvcaHHble

OKPY>KHOCTH TPaBUILHOT'O0 MHOTOYTOJIbHUKA. ['eoMeTpuuecKue rpeoOpa30BaHusI.



[Tonsitne o paBeHcTBe (puryp. [ToHsATHE O IBU)KEHUU: OCeBas U LieHTpabHas
CUMMeTpPUH, MapaJljie/ibHbIi MepeHoc, ToBopoT. [ToHsATHe 0 ogobun dhuryp u
roMoTeTuu. [locTpoeHust ¢ MOMOLBIO LMPKY/IsS U IMHeWKU. OCHOBHBIE 33/lau Ha
TIOCTpOEeHMe: ieJieHWe OTpe3Ka I0Io0JiaM; MOCTPOeHre yTJjia, PABHOTO JJaHHOMY;
MIOCTPOEHME TPeyro/ibHUKA 10 TPEM CTOPOHAM; MMOCTPOeHUe MepIreHAuKYIsipa K
TIPSIMOI; TIOCTPOeHHe OMCCeKTPUCHI YIJIa; ie/ieHre OTpe3Ka Ha N PaBHBIX YacTel.
PerieHue 3a/ja4 Ha BbIUMC/IeHUe, [J0Ka3aTe/IbCTBO U TTOCTPOEHUE C UCTI0/b30BaHUEM

CBOMCTB U3yUYeHHBIX (PUTYP.



I/I3Mepeﬂne reoMeTrpu4yeCckKux Be/iIMIHUH. ,Z[]'II/IHEI OTpe3Ka. PaccrosiHye oT TOUKMU

[0 IpsiMOK. PaccTosiHue Mexxy rapasiieibHbIMU MPSIMBIMHU.
[TepumeTp MHOTOYTO/IbHUKA.
[nvHa OKpY>XKHOCTH, YUCJIO TT; J/IMHA AYTU OKPY>KHOCTH.

Fpa,quHaﬂ Me€pa yIJla, COOTBETCTBHUE MEXAY BeJIMYHMHOMN LOEHTPa/IbHOTO yIJjlda U

JJTMHOW YT OKPY>KHOCTH.

[ToHsTve mIoOLIAaAM TUIOCKUX (uUryp. PaBHOCOCTaBleHHble W paBHOBEIUKUE
¢urypsl. [Inomaae npsMoyrosibHUKa. [lnomaau napanienorpaMmma, TpeyroabHAKa
y Tparenuu. Ilnowanes MHoOroyroseHuka. Ilnomaze Kpyra U Iwioliazbs CeKTopa.

CooTHollieHre MeXy TIIoaZsiMU TT0I00HBIX GUTYP.

Pemenue 3a7jau Ha BbIUUC/IEHUE U 0Ka3aTeIbCTBO C UCII0/Ib30BaHUeM HU3y4YeHHbIX
dbopmyi.

KoopaunaTtel. YpaBHeHue npsiMmo. KoopauHathl cepe/iiHbl oTpe3ka. @opmyJia
pPacCTOAHUS MeXAY ABYMS TOUKaMU IIJIOCKOCTU. Y paBHEHVe OKPY>KHOCTH.
BekTopsbl. /livHa (Moy/b) BeKTOpa. PaBeHCTBO BEKTOPOB.

KonnuHeapHsle BeKTOpbl. KOOpAyWHATEI BeKTOpa. YMHOXKeHUe BeKTOpa Ha UYUCiIo,
CyMMa BeKTOpPOB, pasJjiOyKeHue BeKTOopa [0 [BYM HEKO/I/IMHeapHbIM BeKTOpaM.

CK&J’IHPHOE Impoun3BeaeHre BEKTOPOB.

TEOPETI/IKO-MHO)KECTBEHHLIE INMOHATHUA. MHO)KECTBO, S5J7IeMEeHT MHO>XeCTBd.
BaAaHI/Ie MHO>XeCTB I1epeurc/IeHrueM 3JIEMEHTOB, XdPaKTepUCTHUUECKHUM CBOMCTBOM.

[ToamHOXecTBO. OOBbegUHEHNE U TIepeceueHre MHOXKECTB.

JyieMeHTbI JIOTUKU. OripeneneHre. AKCUOMBI UM Teopembl. loKa3aTesbCTBO.
Iloka3aTenbCTBO OT TIpOTMBHOrO. Teopema, obOpaTHast [fgaHHOW. [Ipumep wu
KOHTpPIIpUMep.

[ToHsiTHE O paBHOCWU/IBLHOCTH, CJel0BaHUM, YMOTpeO/ieHWe JIOTMYeCKHUX CBSI30K

ec/i1 ..., TO ..., B TOM U TOJILKO B TOM C/Iy4dade, JIOTUUYEeCKHUE CBA3KU U, WJIHA.
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I'eomeTrpuss B ucTOopuueckoM pa3Butuv. OT 3emyieMepusi K TeOMeTpUM.
[Tudparop u ero 1mKona. Panmec. Apxumen. I[locTpoeHue MNpPaBUIBHBIX
MHOTOYTOMBHUKOB. Tpucekiiusi yria. Ksagparypa Kpyra. YaBoeHue KyoOa.
Wctopus uncna m. 3onotoe cedeHue. «Hauama» EBkmupa. JI. Dunep. H. .

JlobaueBckuii. VicTopust ISITOrO MOCTY/IaTa.

N306peTeHne MeToJa KOOPAWHAT, TIO3BOJISIIOIIETO MEPEBOJAUTbL TeOMeTpUUecKue
00BbeKThI Ha s13bIK anreOphl. P. Jekapt u I1. ®epma. [Tpumeps! pa3duyHbIX CUCTEM

KOOPpAWHAT Hd IIVIOCKOCTH.

COEEQ)K&HHE 06!‘-IEHI/IH 7 KJ1acc

1.HauanbHbIe reoMeTpuuyecKue csejeHus. 12 g
[Tpocrelillive reomeTrpuueckve (GUryphl: TpsiMasi, TOUKa, OTPe30K, Jiy4, YTOJI.
[TonsiTe paBeHCTBa reoMetrpuueckux ¢uryp. CpaBHeHUWe OTPe3KOB U YIVIOB.
V3mepeHue OTpe3KOB, JjiMHaA OTpe3ka. V3MepeHue yrIyioB, rpajycHas mepa yrJja.
CmexxHble U BepTHKaJIbHbIE YIJbl, UX CBOMCTBA. [lepnieHAUKYIsSIpHbIE TIPSIMBbIE.
OcHOBHasi 1|elb — CHUCTeMaTU3UPOBAaTh 3HAHUSI YyYalllUXCSd O TPOCTEUIINX
reoMeTpruyeckux urypax U ux CBOMCTBax; BBECTU [TOHSITHE PAaBEHCTBA (UTYP.
2. TpeyroibHuKHU. 18 4.
TpeyrosbHUK. [Ipr3HaKW paBeHCTBA TPEYroJIbHUKOB. [lepneHauKysip K MPSIMOM.
MenvaHbl, OMCCEKTPUCHI U BBICOTHI TPEYTOJIbHUKA. PaBHOOEPEeHHBIN TPeyTObHUK
Y ero CBOMCTBA. 3aZjlauM Ha TTIOCTPOEHHE C MOMOILBIO LIUPKYJIS U IMHEUKHU.
OcHOBHasi 1ieJib — BBeCTH TOHSITHE TeOPeMbI; BbIpaboTaTh yMeHHe I0Ka3bIBaTh
PaBEHCTBO TPEYTOJIbHUKOB C MOMOIBIK) W3Y4Y€HHBbIX MPU3HAKOB; BBECTH HOBBIU

KJIacC 3a/jJay — Ha MOCTPOeHUE C 10 MOLIbIO LIUPKYJIS U JIMHEHKH.

3.I1apannenbHble npsiMble. 12 4.

ITpu3Haku napasiieslbHOCTH IIPSIMBIX. AKCMOMA Iapasule/bHbIX NpsMbIX. CBOMCTBa
TrapasijiesibHbIX NPSMBbIX.

OcHOBHasi 1Lelb — BBeCTM OJHO W3 BaKHEWIIMX TIOHATUM — T[IOHATHE
napasyie/ibHbIX —TIPSMBIX; [aTb TepBoe TIpe/CcTaBjieHHMe 00 akcuoMax W
aKCMOMaTHUYeCKOM MeTO/ie B reOMeTpHH; BBeCTU aKCUOMY Iapasuie/IbHbIX IPSIMbIX.
4.CooTHOLIEHUA MeXAY CTOPOHAaMH M yI/laMH TpeyrojibHukKa. 18 u.

Cymma yriioB TpeyroyibHMKa. COOTHOLLeHHEe MeXAY CTOPOHAMU U yrlaMU
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TpeyroJyibHUKa. HepaBeHCTBO TpeyrosbHUKA. [IpsIMOyro/ibHBIe TPeyroJIbHUKH, UX
CBOKMCTBA M NPU3HAKY PaBeHCTBa. PaccTosgHMe OT TOUKM 10 TIpsAMOU. PaccTossHue
MeXXy Mapasuie/TlbHbIMU NpsAMbIMU. [TocTpoeHre Tpeyro/ibHUKa MO TPEM
371eMeHTaM.

OcHOBHasi Le/b — pacCMOTPeTb HOBbIe MWHTepeCHble W Ba)KHbIe CBOMCTBA
TPeyroJIbHUKOB.

5. IToBTOopenue. Pemmenue 3apau. 8u
Copepxanue o0yuyeHus 8 kiacc

1. YeTbIpéxyrojibHUKU. 14u

MHOroyroJ/ibHUK, BBITTYKJIbIM MHOT'OYTOJIbHUK, YeTbIPeXYTOJIbHUK.
[TapanienorpamMM, ero CBOWMCTBA W Tpu3HaKu. Tpareiusi. [IpsMOyrossHUK, pomo,
KBa/lparT, ux cBorcTBa. OceBas U LieHTpaibHasi CAMMETPHHU.

OcHoBHas 1jelb — W3yUWUTh HauboJiee Ba)KHbIE BU/bI YETHLIPEXYTOJHbHUKOB —
rapa’sizieJiorpaMM, MpsIMOYTOJIbHUK, POMO, KBaZipaT, Tparielysi; JaTh NpeJCcTaB/ieHre
o urypax, obazaroMX 0CeBOM WU 1IeHTpaTbHOW CUMMETPHH.

2.I1nomaap. 14 u.

[ToHsATHe TUIOIIAAM MHOTOYTOJIbHUKA. [1no1aay npssMoyroibHUKa,
rapa’siziesiorpaMMa, TpeyrosbHUKa, Tparneryu. Teopema [Tudaropa.

OcHoBHas 1]e/lb - PaCIIUPUTh U YIJIyOUTH TI0/yueHHble 5 - 6 Kjaccax
Tipe/iCTaB/eHUsl ydaluxcsi 00 M3MepeHUH YU BbIUMCIeHUH TI/I01Ia/ield; BEIBECTU
(opMyJIBI IJI0LAJ e IPSIMOYTOJIbHYKA, MapasiiesiorpaMmMa, TpeyroIbHUKa,
TpaneLuy; J0Ka3aTh OJHY U3 [VIaBHBIX TeopeM reoMeTpuu — TeopeMy Iludaropa.
3. ITogo0HbIe TPeyroJbHUKU. 19 u.

[TogobHble TpeyronbHWKW. [Ipu3HaKM T1000UsST TpeyronbHUKOB. [IpumeHeHMe
no/1obus K ZioKa3aTe/lbCTBY TeopeM U pellieHuto 3a7iau. CHHYC, KOCUHYC U TaHTeHC
OCTPOro yrJia NpsMOyTro/IbHOTO TPeyro/IbHUKaA.

OcHoBHasi 1ieJib — BBEeCTH TIOHATHE TIOA00OHBIX TPEYTrOJIbHUKOB, PacCMOTDPETh
NIPU3HAKW TOJ00HSI TPeyroJibHUKOB M WX TIPUMEHEHUs; C/iejlaTh IepBbIM Iar B
OCBOEHVH yYalllUMUCsl TPUTOHOMETPUUECKOr'o arrapara reOMeTpyu.

1. OkpyxHOCTB. 17 4.
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B3avMHOe pacriosioykeHue MpsiMOU U OKPY>KHOCTU. KacaTenbHast K OKPY>KHOCTH, ee
CBOMCTBO Y Mpu3HakK. LleHTpasibHble U BIHCaHHbIE YIJibl. YeTbIpe 3ameuaresibHbIe
TOYKH TPeYyrojbHUKa. BriicaHHast ¥ ONMCcaHHasi OKPY>KHOCTH.

OcHoBHasg 1lelb — paclIMpuTh CBefleHHUsT 00 OKPY)XHOCTH, TIIOTy4YeHHbIe
yyaluMucs B 7 Kjacce; U3yUYWTb HOBbIE (DAaKThl, CBSI3aHHbIE C OKDPY)>KHOCTBIO;
MO3HAKOMUTD YUalIUXCS C YEThIPbMSI 3aMedaTe/IbHbIMU TOUKaMU TPeYTOJIbHUKA.

5. IloBTOpenue. Pemienue 3afau. 4 4

Copepxanue o0yueHusi 9 Kjacc

1. BekTopsnl. 8uacos

[Tonatue BekTtopa. PaBeHCTBO BekTOpOB. (C/ioKeHHWe UM BbIUWTaHUWE BEKTOPOB.
YMHOXeHre BeKTopa Ha YuCJIO.
OcHoBHasi 1e/ib - (OPMY/JMPOBaTh OfpeJieieHUs] UM WUTKOCTPUPOBATh TOHSATHUS

BEKTOpd, ero AjIMHbI, KOJUIMHEAPHBLIX U PABHLBIX BEKTOPOB; MOTUBHUPOBATL BBE/I€HHE
TTIOHATHUU U AEﬁCTBHﬁ, CBA3dHHBIX C BEKTOPdMH, COOTBETCTBYHOILIIMMU TMIPHUMEDAMMU,
OTHOCAINUMHUCA K (1)I/I3I/II—IECKI/IM BEKTOPHBIM B€/IMYMHAM; IIPUMEHATbL BEKTOPBI H

AQﬁCTBI/IH Ha/Jl HUMMU T1IDU pellleHrH reOMeTpUYeCKHUX 3a1a4

2.Metop kKoopauHat. 10 4

Pa3noykeHre BeKTOpa I0 JABYM HEKOJUIMHeapHbIM BeKTopaM. KoopAuHaThl BeKTOpa.
[IpocTeniume 3ajaud B KOOpAUHATaX. YpaBHEHUSI OKPYKHOCTH U TPSAMOU.
[IprMeHeHWe BeKTOPOB Y KOOPAUHAT TPU pelleHuH 3a/au.

OcHOBHas LleJib — Hay4WUTh YYalllUXCsl BBIMOJHATH [JeWCTBUSI HaZ, BEKTOPAMU KakK
HaripaB/IeHHbIMU OTPe3KaMM, UTO Ba)XHO [jis MpPHUMEHeHUs] BEKTOPOB B (PU3KKE;
T03HAaKOMUTh C WCI0/Ib30BaHHWEM BEKTOPOB M MeTOJla KOODJAWHAT MPU pelleHUuU
reoMeTpUUeCKUX 3aau.

3.CooTHOLIeHUsI MEeXAY CTOPOHAMHM M yrjaMu TpeyrojbHuKa. CkanspHoe
npou3BejeHue BeKTopoB. 11 u.

CuHyC, KOCMHYC M TaHreHC yrJjia. TeopeMbl CHHYCOB M KOCHHYCOB. PerieHue
Tpeyro/sibHUKOB. CKa/sipHOe TMpPOU3BeJeHUe BEKTOPOB M €ro MNpUMeHeHHe B
reoMeTpUUeCKUX 3ajavax.

OcHOBHasi Lle/lb — pPa3BUTh YMEHHE Yuall[uXCsl TIPUMEHSITb TPUTOHOMEeTPUYECKUMN
arirapar Ipu pelleHUuu reoMeTpuuecKrx 3azau.
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4.[1nMHa OKPY)XHOCTH U IJI0ILAb Kpyra. 12 u,
[IpaBuibHbIe MHOTOYrO/IbHUKUA. OKpPYXHOCTH, OIKUCAHHAs OKOJIO IIPAaBUIBHOIO
MHOIOyTOJIbHUKA W  BIKWCaHHas B Hero. llocTpoeHrve — MpaBUJIbHBIX
MHOTI'OYTOJIbLHUKOB. [I7inHa OKpy>KHOCTU. [Tnomiaae Kpyra.
OcHoBHag 1enp — pacCLlpUTL 3HAHWe YuallluXCsi O MHOIOYIOJIbHUKAX;
pPacCMOTpeTh TOHSTHUS [I/TMHBI OKPY>KHOCTU U TUIONIAIA Kpyra U OpMYJIbl /i1 UX
BbIUKCJIeHUS.
5./IBvokeHusi. 8 uacoB

OTtobpa)keHre MIOCKOCTH Ha cebs. ITonsitue npwkeHus. OceBas U LleHTpa/ibHAst
cumMmeTpud. [lapannensHbili iepeHoc. [ToBopoT. HanoykeHus v ABM>KeHUSI.
OcHOBHasg  Le/lb — II03HAKOMUTb YYalUXCd C IIOHATUEM [BWKeHUS U ero
CBOMCTBaMH, C OCHOBHBIMU BHJjaMU [IBW>KEHHH, B3aMMOOTHOIIIEHUSIMU Ha/I0>KeHUH
U IBIKeHUH. [IBryKeHue TJIOCKOCTH BBOAUTCS KaK OTOOpakeHHe TJIOCKOCTH cebs,
COXpaHstoLIlee pacCTOIHUE MeXy TOUKaMH.
6. 00 akcmomax reoMeTpHH. 2 yaca
Becema 06 akcromMax reoMeTpUH.
OcHoBHas 1lelb — JlaTh OoJjiee TyOOKOoe TIpe/iCTaB/eHHEe O CHCTEMe aKCHOM
TJIaHUMEeTPUU M aKCMOMaTUYeCKOM Metojle. B JaHHOM Teme pacCKasbIBaeTcsi O
pa3IMUHBIX CHCTeMaxX aKCHOM reOMeTpPHM, B YaCTHOCTU O Pa3/IMUHBIX criocobax
BBe/IeHUsI IOHATUSI PaBeHCTBa (UTyP.
7. HauanbHble cBejjeHUs U3 cTepeoMeTpUu. 8 yacos

[Ipegmet ctepeomerpun. ['eoMeTprueckue Tesa 1 MOBepXHOCTU. MHOIOTpaHHUKM:
TIpu3Ma, Trapasiiesernurnes, mupaMua, GopmyJ /s BEIUKMCIeHUs UX 00beMoB. Tesa
Y TIOBEPXHOCTH BpallleHUs: LIWIUH/IP, KOHYC, cdepa, 1m1ap, GopMy/bl AJis
BBIUMCJIEHUS] UX TI/IOIaZied TOBepXHOCTeM U 00beMOB.
OcHoBHas 1je/1b — /aTh Haua/bHOe TIpe/CTaB/IeHre O TejlaX U MOBEPXHOCTAX B
MPOCTPaHCTBe; MO3HAKOMUTD YYaIlUXCsl C OCHOBHBIMU (POpMysiaMu Ji/is
BBIUMCJIEHUS TI/I0111a el TIoBepXHoCTel 1 00beMOB Tel.

8. IToBTOpenue. Peiuenue 3apau. 9
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3. TemaTuueckoe IVIaHUPOBdHHUE, B TOM UHNC/i€ C yY€TOM IIPOrpaMMbl

BOCITUTAHUA C YKd3dHHEM KO/THYE€CTBA YdC0B, 0OTBOJHUMbIX Hd 0CBO€HHE

KaXK/I0M TeMbl

B cootBeTcTBHM ¢ yueOHBIM ry1laHoM MBOY COIII Ne4 Ha H3yueHHe TeOMeTPHH

Ha CTYIIeHU OCHOBHOTO 0011iero obpa3oBanus oTBoautcs 204 yaca, B TOM uHciie B 7

K1acce 68 yueGHBIX uacoB M3 pacueta 2 yueOHbIX Yaca B Hejesto, B 8 Kiacce 68

y4ueOHBIX UaCOB M3 pacyeTa 2 yueOHBIX Yaca B Heiesto, B 9 Kiacce 68 yueOHBIX 4acoOB

13 pacueTta 2 yueOHbBIX Yaca B HeJIeJto.

Nelno Tteme «HauanbHBIE
reoMeTpuuyecKHe CBe/leHUust

1 000CHOBBIBATH YTBEPXKJEHHUSI O
CBOMCTBaxX CMEXXHBIX u
BePTHKA/IbHBIX YTJIOB; OOBSICHSTS,
Kakde  TIpsIMble  Ha3bIBalOTCS
TiepreHANKY IS PHBIMUY; tbopmy-
TMpOBaTh u 000CHOBBIBATh
yTBepXK/eHre O CBOWCTBE [BYX
MpSMBIX, TIePIEHAUKYJISPHBIX K
TPeThel; n300paXkaTh u
pacrosHaBaTh yKa3aHHbIe
rpocTeiiiie ¢burypsi Ha
yepTekax; pelarh 3a71auy,
CBSI3aHHBIE C 3TUMH TIPOCTEUIINMH

¢burypamu

15

7 KJ1acc
Pa3pen Ko - TeMbl Ko — | OcHoBHBIE BUABI JIeATE/TEHOCTH OcHo
BO BO oOyuaromuxcs (Ha ypoBHe Hampa
4acoB 4acoB y4eOHBIX AelCTBHIN) BOCIIMTA
AesTesl
1.Havanen| 12 [TIpsamas u orpe3ok JIyu u 2 |OOBSICHAATb, UTO TaKOe OTPe30K, 1,
ble YrOoJ1. JIyd,  yrona, Kakue  (PUIyphI
reoMeTrpuyue CpaBHeHUe OTPe3KOB U 2  |Ha3bIBAOTCA PaBHbIMH, KakK
CcKHe YIJIOB. CPaBHUBAKOTCI U U3MEpSIOTCS
CBe/leHus! l13mepeHUe OTPe3KOB 3  |OTpesKHU U yIJIbl, UTO TakKoe rpagyc
l13MepeHue yIJioB. Y rpajlycHas Mepa yrja, KakKou
yroJ1 Ha3bIBAeTCs TIPSIMBIM,
[leprienIKy 1pHbIe 3 |rymbiM, OCTpBIM, Pa3BEpHYTHIM,
[IPSMBLE. UTO Takoe CepefrHa OTpe3Ka W
-
OuccekTpuca yria, Kakue YIJbl
Peluenue 3amau 1 p yrna, y
Ha3bIBAIOTCS CMEXHBIMM U Kakue
KonTposibHasi padora 1  [BepTUKa/lbHBIMHU; (HOPMYIMPOBATH



2. Tpeyroin
HUKH
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[TepBbIi IpU3HAK
paBeHCTBa TPeyro/IbHUKOB.

MeuaHbl, OMCCEKTPUCHI U
BBICOTHI TPEYTO/IbHUKA.

BTopoii u TpeTuii mpu3HaK
pPaBeHCTBA TPeYyrobHUKOB.

3aiauu Ha MOCTPOeHUe

PeliieHue 3agau

OOBSCHSTS, Kakast ¢urypa
Ha3bIBAeTCS TPEYTOJIbHUKOM, YTO
TaKOe BepILUHBI, CTOPOHBI, YIJIbI U
MepyuMeTp TPeyrojibHUKa, Kakou
TPeyroJIbHUK Ha3bIBaeTCst
paBHOOEIPEHHBIM u KaKou
PaBHOCTOPOHHKM, Kakue
TPEYTOJIbHUKY Ha3bIBalOTCsI PaBHbI-
Mu; 1300paXkaTh U pacro3HaBaTh Ha
yepTe)kax TPeYrojbHUKA U HX
3/IeMeHThl;  (OPMYy/THpPOBaTL U

A 0Ka3bIBaTh TeopeMbl (0}
TpU3HaKax paBeHCTBa
TPEYTOJIbHUKOB; OOBSICHSATh, UTO
Ha3bIBaeTCs TMeprieHAuKyJisipoM,

MpPOBeJEHHBIM M3 JAHHON TOYKU K
JlaHHOW TIpsiMOl; (hOpMyIMPOBaTh U

[IOKa3bIBaThb TeopeMy 0
MepreHAuKy/Isipe K TIPSIMOI;
00OBSICHSITh, Kakue OTpPEe3KH

Ha3bIBAIOTCS MeTaHOM,
OMCCeKTpUCOi u BBICOTO
TPeyroJibHUKa; (OPMYJMPOBATh U
[IOKa3bIBaTb TeOpeMbl O CBOMCTBAaX
paBHOOEAPDEHHOTO  TPEYTOJ/ILHUKA;
peliaTtb 3ajaud, CBsi3aHHbIE C
TIpU3HaKaMH paBeHCTBa
TPeyrolbHUKOB U  CBOWCTBaMH
paBHOOEADEHHOTO  TPeyTO/bHUKA;
¢dhopmynrpoBaThb orpefiesieHNe
OKDY>KHOCTH; OOBSICHATH, UTO TaKOe
L[eHTp, pajuycC, XopAa u JAuameTp
OKPY’KHOCTH; peliaThb Tpo-
cTelilliMe 3aJlauM Ha TOCTPOeHHe
(mocTpoeHue yria, paBHOTO
JaHHOMY, ITOCTPOeHUE OHCCEeKTPHUCHI
yIJa, MOCTPOeHKe TMepIieHIUKYJISIPHBIX
MpSIMBIX, TIOCTPOEHWe CepeAuHEI
oTpe3ka) u bosiee C/I0XKHBIE 3a/1aUH,
WCIIOJb3YIOIIe  yKa3aHHble Ipo-
cTeiime; COTIOCTaB/ISITh
TOJTyUeHHbIH pe3yJbTar C
yCJIOBUEM 3a/lauM; aHaIu3upOBaTh
BO3MO>KHBIE CTy4Yaud

16



KoHTtpoibHast pa6otaNe2
no Teme «IIpu3HaKu
PaBeHCTBa TPeyroJib-
HHUKOB»

3.I1apannen
bHbIE
npsiMbie

12

[Ipy3Haku mapasiess-
HOCTHU JBYX IIPSAMBIX

DopMyIMpoBaTh omnpeeeHue
rapasiie/IbHbIX TIIPSMBIX;
OOBSCHATH C TIOMOLIBIO PUCYHKQ,

AKcroMa mnapa’iiesibHbIX
MpSMBbIX.

Kakue YIJibl, oOpa3oBaHHbIe TIpPU
repeceueHnur  JBYX  TIPSIMBIX|

Pertenne 3anau

CeKyllleil, Ha3bIBAalOTCSI  HAKpeCT
Je>KaryMu, Kakue

KoHTpospHast paboTa 1o
Teme «[lapannenbHOCTh
MPSIMBIX»

OJJHOCTOPOHHUMH U Kakue
COOTBETCTBEHHBIMU;
dopMyMpoBaTh W IOKa3bIBaTh
TEOPEeMBI,

BbIDAKAFOLI[HE TIPHU3HAKH
Trapasiie/IbHOCTH JIBYX TIPSAMBbIX;
OOBSCHATb, UTO TAaKOe aAKCHOMBI
reOMeTPUM U KaKhe aKCHOMBI YKe
HCIT0/Th30Ba/TUCh paHee;
dhopMyMpoBaTh aKCHOMY
TapasiieIbHbIX TIPSIMBIX u
BLIBOAUTH C/EACTBUA W3 Heé;
dopMyMpoBaTh W IOKa3bIBaTh
TeopeMbl 0 CBOMCTBAXx:
TapasiieIbHbIX TIPSIMBIX,
oOpaTHBIE TeOpeMaM O TpPHU3HaKaX
Mapaiie/lbHOCTH,  CBSI3aHHBIX  C
HaKpecT JIeXKaIMH,
COOTBETCTBEHHBIMHU 17|
OJJHOCTOPOHHWMH YTJIaMH, B CBSI3U
C 3TUM OOBACHATH, UYTO TaKOe
yC/IOBUE W 3aK/TFOUEHHEe TEeOPEMBI,
Kakasi ~ TeopeMa  Ha3bIBaeTCs
oOpaTHOW TI0 OTHOIIEHUIO K|
AHHOW Teopeme; OOBSCHSATb, B
Uém 3aK/Ir04YaeTcs MeTO/|
OKa3aTenbCTBA OT TPOTUBHOIO:
dbopMyMpoBaTh W /I0Ka3bIBaTh
TEOPEMBI 00 yriax C
COOTBETCTBEHHO Tlapasiie/IbHbIMU
14} TiepIeHAVKY TSI PHBIMU
CTOpOHAMMU; TIPUBOJUTH TPHUMEpBI
WCIIO/Tb30BaHUS  3TOTO  METO/Ia;
pelliath 3a/jaud Ha BBIUKUC/IEHHE,
TOKa3aTesbCTBO U MOCTPOEHHE,
CBsI3aHHbIE C  TApa/lIeIbHbIMU
MPSMBIMU

4.CooTHO
IeHUA
Mexpay
CTOpOHA
MH U
yrjiaMmu

18

Cymma yrjioB
TpPeyroJIbHUKa.

dopMyMpoBaTh U JOKa3bIBaTh
TeopeMy O CyMMe YIJIOB
TPEyroJibHUKa U e€ Cie/ICTBHUE O

CooTHoLLIeHVe MeXaY
CTOpPOHAMH M yI/aMu

BHEILIHEM yTJie TPeYroJ/IbHUKaA,
TIPOBOJUTD KlacCUUKaLHIO
TPeYroJIbHUKOB TI0 yIJ/1aM;
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TpeyroJjb TpPeyroJIbHUKa. (hopmyMpoBaTh U [J0Ka3bIBaTh
HHUKA KonTpo/ibHas paboTa 1o teme 1 TEOpEMY O COOTHOIIIeHUAX
«CYMMa YIJIOB TPeYTOJ/IbHHUKa» MeXy CTOpOHaMH U yrjiaMu
TpeyrosbHUKa (npsimoe u
[[psiMOyTO/IbHBIE 4  |obpaTHOe  yTBepXK/eHHsS) U
TPeyroJbHUKH. C/Ie[ICTBUS U3 He€, TeopemMy O
[TocTpoeHre TpeyrosbHUKa 4 HepaBeHCTBe TPeyroJIbHUKa;
10 TPeM 371eMeHTam dbopMynvMpoBaTh U [J0Ka3bIBaThb
Perenue 3azjau 3 TeOpeMBI ) CBOMCTBax
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
KonTponbHast pabora 1o Teme | 1 (MpsAMOYTOJIbHBIN TPEYTOJIbHUK C
« CooTHOIIEHHE MeXJY CTO- yrjiom 30°, py3HaKy paBeHCTBa
POHAMH U yI'JIaMH TPEYTrOJib- MPAMOYTOJIbHBIX
HAKD TpPeyro/bHUKOB);
dbopMypoBaTh  OrpefieneHuUs
pacCTOssHUST OT  TOYKU [0
MpSIMOM,  PacCTOSHUS ~ MeXAY
rapasijie/lbHbIMU TMPSIMBIMU;
peliaTh 3a/aud Ha BbIYMCIIEHUS,
[10Ka3aTesbCTBO M IIOCTPOEHMe,
CBsI3aHHble C COOTHOLLEHUSIMU
MeXKJy CTOpPOHaMU W yIJIaMU
TPeyrojibHUKa, U PacCTOsSIHUEM
MeXIy rapasie/lbHbIMU
npssMbIMU. TIpy HeoOXOAMMOCTH
MPOBOJWUThL MO XOAY PpeLlIeHus
[IOTIOJIHWTEe/IbHBIEe  TTOCTPOEeHUS,
COMOCTAaBJIATh T0JTyYeHHbIN
pesysbTar C YC/I0BUEeM 3a/au, B
3a/1auax Ha MOCTPOeHre
1CC/1e/l0BaTh BO3MOJKHbIe
CIyyYau.
5.IoBTopen| 10 [Tpocreimue GUrypel 2
ue. [JIAHUMEeTPUU: TIpsiMasi, JIyY,
Pemenue yroJ
3ajaud. TpeyrojbHUKU 2
[TapasienbHble NpsiMble 2
Torosast KOHTpOJIbHAs 1
paboTa
O06o0111at011ee TOBTOPEHKE 1
8 kiacc
Pa3pge | Koii- Tembl Koan- OcHOBHBbIE BH/IbI OcHoOBH
I BO BO JesiTe/IbHOCTH ble
4aco yaco oOyuammuxcsa (Ha ypoBHe | HampaBJ/ieH
B B y4eOHbIX AeHCTBUI) us
BOCIIMTATE/I
bHOU
AeATe/IbHOC
TH
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1.YetbIpéx
YrOJIBHHK
u

14

MHOroyroapHUKU.
UeTbIpexyrojbHUKU

[Mapannenorpamm.

CaolicTBa
rapasijiejiorpaMmma.

IIpu3nHaku
rapasuiesiorpamMmma.

OOBLACHATL, YTO TaKOe JIOMaHasd,
MHOTOYTOJIbHUK, €r0 BepIIUHbI,

CMe)KHbIe CTOPOHBI, JUATOHAJH,
n30bpakaTh U pacrio3HaBaThb
MHOTOYTO/TbHUKH Ha 4YepTeXax;
[I0Ka3blBaThb 3JIEMEHTbl MHOI'O
yro/ibHUKA, €ro BHYTPEHHIO U

BHEIIIHIOI0 obnacty;
thopMyupoBaTh oripefiesieHye
BBITYKJIOTO MHOTOYTO/TbHUKA;
n3obpakatb M pacrio3HaBaTh
BBIMTYKJ/TbIE u HEBBITYKJIble
MHOTOYTOJIbHUKH;

(hopMyMpoOBaTh U I0Ka3bIBaTh
YTBED)KIEHUsI O CyMMe VIJIOB
BBIMTYK/IOTO MHOTOYTOJIbHUKA U
CyMMe €ro BHELIHWX YIJIOB;
OOBSICHSITh,  KaKhe  CTOPOHBI
(BepIIMHBI)  YETHIPEXYTOLHHKA
Ha3bIBAIOTCS

TPOTUBOTIONIO>KHBIMHY;
(hopMypoBaTh oripe/ie/IeHust
TapaJuiesiorpamMma, Tparieryy,
paBHOOeIpeHHOMH u
TIPSIMOYTOJIbHOM TpareLu,
TMIPSIMOYTO/TbHUIKA, pomOa,
KBa/lpaTa; n3obpakaTh u
pacrnosHaBaTh 3TH
UYeThIPEXYTOJIbHUKY;

topmynMpoBaTh M /I0OKa3bIBaTh
YTBEPKAEHUsT 00 MX CBOMCTBax U
MpU3HAKaxX; pellaTh 3aJaud Ha
BBIUHC/IEHHWE, JI0Ka3aTeqbCTBO U
MOCTPOeHe, CBsI3aHHbIE C ITHMH
BUJIaMU YeTHIPEXYTO/IbHUKOB;
OOBSICHAITh, Kakue JiBe TOUKH
Ha3bIBAIOTCS ~ CUMMETPUUHBIMU
OTHOCUTEeNLHO TIPSIMOM (TOUKM),B
KaKOM cyJae tdurypa
Ha3bIBaeTCs CUMMEeTPUUHOU
OTHOCUTEeNLHO TIPSIMOU (TOUKU) U
4yTO TakKoe 0Cb (ueHTp)
CUMMETpPUU (UTYPhI; TIPUBOIUTH
npuMepsl  Guryp, 001aaroIx

0CeBOI (ueHTpasIbHOM)
CUMMeTpHEN, a TakKe IPUMepSI
oceBoit u LIeHTpaIbHOMN

CUMMEeTpHII B OKpyXKarollelt Hac
obcTaHOBKe

1,5,7

2,4,7

5,6

2,3

4,6,7

5,7
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Perienne 3a/iad I10 TeMe

3,4,6

«IlapajliejIorpaMm». 1’2,7
Tpanerusi. CBoiicTBa
TpareLyu. 5,6
3a/jauy Ha TIOCTPOEHUe.
5,7
IIpAMOYTO/IbHUK.
1,3,4
Pomb u KBagpar. 2,46
CaoticTBa pomba u
KBaJjpara 2,5
OceBas 1 LieHTpasibHas
CHMMETpPUH 3,4,7
Perienue 3agau.
5
KonTtposibHass pa6ora Nel
10 TeMe:
«HETBIPEXYT'OJIBHUK
N»
2.I1noma | 14 [Tonsitne mowaau OOBsACHATD, Kak rpousBogutcs | 1,4,6
Ab MHOT'OYT'OJIbHUKA. r3MepeHue nioazien
MHOT'OYTOJTbHUKOB, Kakue
MHOT'OYT'OJIbHUKY Ha3bIBAIOTCS
PaBHOBE/IMKUMUA W Kakue
PaBHOCOCTABJ/IEHHBIMY;
(hopmynpoBaTh OCHOBHBbIE
CBOWCTBA IIONaZier 1
BbIBOJIUTb C MX TIOMOILBIO
hopmyib riomiaaen
NIPSIMOYTOJIbHUKA,
rapasiiesiorpamma,
TPeyro/bHUKa, TpareLuy;
(hopMyIMpoBaTh U [J0Ka3bIBaTh
TeopeMy 00  OTHOIIIEHUU
riouazien TPeyroJIbHUKOB,
VMMEIOLUX 10 paBHOMY YIJIy;
(hopMyMpoBaTh U [J0Ka3bIBaTh
Teopemy [Tudaropa u
obpaTHyt0  eli;  BBIBO/IUTh
tdhopmymny I'epoHa ISt
TJI0LAIA TPeyro/IbHUKa;
pellaTh 3a/jaud Ha BbIUKC/IeHHe
Y [I0Ka3aTe/bCTBO, CBSI3aHHbIE
[1o1ab IPAMOYTO/ILHUKA c ¢Qopmynamu nomaged u | 2,4
[Tnomazp Teopemoii [Tudaropa
rapasuiesiorpamMmma.
[Tnomwazab TpeyroabHUKa.
3,5,7
[Tnowaae Tpanenuu
HaxoxxaeHue rutonjagu 4,6

Tparenmuu.
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Teopema ITudaropa.

Pemrenue 3aau ¢ OMOILBIO
T. [Tucdaropa.

IToBTOpPEHME 11O Teme
«T10aab»

KonTponbHas pabota Ne2 1o
TeMe «IlI0Liaab»

3,5

4,6,7

2,5,7

3.
ITogo0HBIC
TpeyroibH
HKH

19

OrmpeienieHre 1oI00HbBIX
TPeyroJIbHUKOB.

OTHoI11IeHKe TIola/ien
1o/J00HBIX pUryp

[TepBbIii IpU3HaK MOA00US
TPeyroJIbHUKOB

Bropoii npu3Hak nogobus
TPEYTOJIbHUKOB

TpeTwii ipu3HaK 1mogoous
TPEYTrOJIbHUKOB

PerieHne 3ajjau Ha Bce
TIPU3HAKU T10/100HsT

KonTtponbHast pabora Ne3
1o Teme: «IToz00HBIE
TPEYTOJIbHUKU»

Teopema 0 cpeiHel TMHUAN
TPeyroJbHUKA.

Perienue 3azau co
CBOMCTBaMU MeJiuaH
TpeyroJibHUKa

Teopema o
TIPOTIOPLIMOHA/IBHBIX
OTpe3Kax B IPSMOYT0JIbHOM
TpeyroJibHUKe

[eneHue oTpeska B JaHHOM
OTHOLLIeHUY

HpaKTI/I‘-IECKOG MpUI0XKEeHHE

TPeYTrOJIbHUKOB

OOBSICHSITH TIOHSITHE
TMIPOTIOPLIIOHA/IBHOCTH

OTPE3KOB; (hopMynupoBaTthb
oripe/ieIeHuUsT 10/10OHBIX
TPEYTOJIbHUKOB U
KoadureHTa no106us;
(hopMy/IMpOBaTh U [JOKa3bIBaTh
TeopeMbl: 00  OTHOIIEHUH
Tniolazen M0/I0OHBIX

TPeyro/ibHUKOB, O TIpHU3HaKax
noJo0usi  TPeyroJibHUKOB, O
Cpe/iHel JIMHUM TPeyroJIbHUKa,
0 repeceyeHuH Me/liaH
TPeyroJibHUKa, 0
MIPOIOPLMOHA/IBHBIX OTpe3Kax
B NIPSIMOYT O/TbHOM
TPeyTroJ/IbHUKE; OObSCHSTh, UTO

TaKoe MeToJ Tofo0us B
3a/lauaX Ha TOCTPOeHHe, |
TIPUBOJNUTH TIPUMEpBI
NpPUMEHEeHHsI 3TOr0  MeTO/a;
OOBACHATS, KakK MOJKHO
HCII0/Ib30BaTh CBO¥CTBa

MoJOOHBIX TPEYroJIbHUKOB B
M3MepuTe/IbHBIX paboTax Ha
MeCTHOCTH; OOBSICHSITh, Kak
BBECTH TIOHSITHe TIOA00Us /st
TIPOM3BOJIbHBIX ¢uryp;
¢opmynupoBath onpejesneHue
U WITIOCTPUPOBATh TIOHSATHS
CHHyCa, KOCHHyCa M TaHreHca

1,3,5

2,4

3,6

4,7

3,6

3,5,7
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CooTHolleHre Mexay
CTOPOHAMHU U yTrjlaMu
NIPSIMOYTOJIBHOTO
TpeyroJibHUKa

OCTpOro yrJja rpssMoyroJjibHOro

TPeyTOJIbHUKA, BBIBOJIUTH
OCHOBHOE
TPUTOHOMETPUYECKOoe
TOX/IECTBO u 3HAUeHust

CUMHyCa, KOCHHYyCAa M TaHreHca
ansa  yrnos  30°,  45°, 60°;
peliaTth 3ajlaud, CBs3aHHbIE C
1oj00HMeM TpeyrobHUKOB, /ISt

BBIUMC/IEHUS 3HaueHUH’
TPUTOHOMETPUYECKUX
byHKIMI WCTI0JTb30BaTh

KOMIIBOTE€PHBIE IMTPOrPaMMbI
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CuHHyC, KOCUHYC Y TaHT€HC

OCTpOro yrja

MPSIMOYTOIbHOTO

TpPeyroJibHUKa

Perenue 3azau no teme
«T10/100HBIE TPEYTOTBHUKI»
KontposibHast pabota Ne4 1o
reme: « [[ppumMeHeHne
MPU3HAKOB TI0A00MS
TPeyroJIbHUKOB»

4.0KpyXH
0CTh

17

BsanmHoe pacrionioykeHue
NIPSIMOW U OKPY>KHOCTH

KacartenbHasi K
OKpy>kHOCTH. [TocTpoeHue
KacaTeJabHOU K
OKPY>KHOCTH.

UccnenoBaThb B3aMMHOE
pacrono)keHue  TpsIMOHM U
OKPY’>KHOCTH; (pOpPMYy/IMPOBaTh

1,4

I'papycHas mepa
OKPY’>KHOCTH
LlenTpanbHbIe U BIIMCAaHHBIE

YTJIbL.

orpejie/ieHUe KacaTelbHOU K
OKPY’>KHOCTH; (pOpPMYy/IMPOBaTh
Y [I0Ka3blBaTb TeOpPeMbI: O

CBOMCTBE  KacaTejbHOH, O
TpY3HaKe KacaTelbHOW, 00
OTpe3Kax KacaTe/bHBbIX,

TIPOBe/IEHHBIX 13 OJHOUM TOUKU;
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Teopema 0 BITUCAHHOM yTJIe
1 00 oTpe3sKax,

(hopMynpoBaTh TIOHSITUS
LIeHTPaJIbHOTO yria u
rpajJlyCHOU Mepbl OyTU

OKPY>KHOCTH; (pOPMY/IMPOBaTh
W [0KasplBaTb TeOpeMbI: O

BIKMCAHHOM yrJie, 0

NIpOM3Be/leHUU OTPE3KOB
3ameuaTe/ibHbIe TOUKH TepeceKatoLMXCs XOpJ;
Tpeyro/bHuKa CBOACTBO (OopMy/IMpOBaTh ¥ JI0Ka3bIBATh
GucceKTpHCh yriia TeopeMbl,  CBSi3aHHblE  C
3ameuaTe/ibHbIE TOUKU 3aMelaTeALHLIME  TOUKAMU
TpeyroyibHUKa CepeJyHHBIN TPeYrONbHUKA: 0 GHCCeKTpHce 3,4,6
ITepIIeHANKYJIAP yrja U, Kak CjefiCcTBUe, O
Teopema 0 Touke niepeceyeHuu Guccektpuc | 1,2
repeceyeHust TPeyrojibHUKa; O CepejUHHOM
BbICOT TPEYTOJbHUKA TiepreHJuKy/sipe K OTPe3Ky W,

KakK C/e[iCTBUe, O TepeceyeHuu | 2,5,7
BrincanHas OKpy’>KHOCTB. CEPEAMHHBIX
OmHCaHHas OKPYKHOCTS. NepIieHUKY/ISIPOB K CTOPOHaM

TpPeyrojbHUKa; O TepeceyeHun 3.5.6

Pemmenue 3amau o teme;
«OKpPY>KHOCTb»

KonrposnbHast paboTa Ne5
110 Teme: «OKpPY>KHOCTb»

(opMy/IMpOBaTh OIpe/ie/eHust

OKDPY>KHOCTeM, BIMCAHHOW B
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MHOI'OyrojIbHUK H OITMCAHHOM

OKOJI0 MHOT'OYT0JIbHUKA;
(hopMyIMpoOBaTh U [I0Ka3bIBaTh
TeopeMbl: 00  OKPY)XHOCTH,
BITMICAaHHOUW B TPeyroJIbHUK; 00
OKPY>KHOCTH, OMUCAHHOU
OKOJI0 TPeyro/IbHUKa; )
CBOWCTBE CTOPOH OIMCAHHOTO
YeThIpEXYTOJ/IbHUKA; 0
CBOWCTBE YIJIOB BIIMCAHHOTO
YeThIPEX YTOJIbHUKA; pellaTh
3a/laud  Ha  BBIYMC/IEHUe,
Jl0Ka3aTelbCTBO U MOCTPOEHUeE,
CBfI3aHHble C OKPY’KHOCTBIO,
BITMCAHHBIMA U ONMCAHHBIMHU
TPeyroJibHUKaMU "
YeThIPEXYTObHUKAMU;
HCCJIe/IoBaTh CBOMCTBA
KOH(UIypaLyii, CBS3aHHbIX C
OKPY>KHOCTBIO, C TOMOILbIO
KOMITbIOTePHBIX TIPOTrPaMM
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5.JIoBTOP 4 Pemrenne 3aziau 110 Temam 1 1,3,5
eHue. «UEeTBIPEXYTONTbHUKW»,
Peruenne «IUIOLIAZb»
3aa4 Pemienue 3amau o teme 1 2,4,6
«OKpY>KHOCTb»
NTorosas KOHTpO/IbHAsA 1 5
paboTa
Ntorosoe nosTopenve 1 3,7
9 kiacc
Pa3ne Kon Tembl Kon OcHoBHBIE BH/IbI OcHoB
a -BO -BO JleITe/IbHOCTH HamnpasJie
4acoB 4acoB oOyuaromuxcsi (Ha ypoBHe | BocmurTare
y4eOHBIX JelCTBHIN) "
1. 8 IToHATHE BeKTOpA. 1 dopmyMpoBaTh
BexToper PaBeHCTBO BEKTOPOB. 1 orpe/ie/IeHHst u
CrnoxxeHuve u 3 WITIOCTPUPOBAaTh  MOHSTHUSA
BbIUUTaHUeE BEKTOPOB. BEKTOpa, €ro AJINHBI,
YMHOKeHUue BEKTOpa 2 KOJ/I/IMHeApHBbIX W PABHBIX
Ha 4ncio BEKTOPOB;
[IprMeHeHMe 1 MOTUBHPOBaTh BBe/leHUe
BEKTOPOB K PelleHHI0 TOHSATUM W [IeWCTBUH,
3a7a4 CBSI3aHHBIX
C BEKTOpPaMHU,
COOTBETCTBYHOILIUMU
rpyUMepamMH, OTHOCSLLIMUCS
K (U3MyeckuM BeKTOPHBIM
BeJINUMHaM; TPUMEHSTh
BEKTOpbl W [IeHCTBUS Haf
HUMU rpu pelleHnH
reoMeTpUUYeCcKUX 3a/iau
2.Metop | 10 Pa3noxenue Bekropa | 1 OOBSICHSAATB 51
KOoop/uHa 10 IByM W/UIFOCTPUPOBATE  MOHSATHSA
T HEeKOJIJTMHeapHbIM MPSIMOYTOIbBHOW ~ CHUCTeMBbI
BEeKTOpaM KOOD/IMHAT, KOOp/UHAT
KoopauHatsl BekTopa | 2 TOYKHU M KOOpAUHAT BEKTOPa;
1 BBIBOJUTb M MCII0JIb30BaTh
[MpocrTeiiive 3afauu B 1pyu periennn 3aja4
KOOpJUVHaTax. (opmybl
Ypabrere 7 KOOpJYHAT cepevHbI
OKDYIKHOCTH B OTpe3Ka, /JIMHBI BEKTOpa,
. pacCTOSHUS
TPAMOM. MeXJy [BYMsS  TOUYKaMH,
Ncnonb3oBaHue 1
N yPaBHEHUSI OKPY>XHOCTHU U
ypaBHEHUI

OKPY’>KHOCTH U

TIpSIMOiA

26



TIPSIMOIA TIPU peLlieHn!
3ajiau.

Perienne 3ajau«
Meto/ KOOpAMHAT»

KonTponbHast paboTa
Nelmo teme: « MeTof,
KOOp/IMHAT»

3.CootHoO
IHIeHUsA

MEeXAy
CTOpPOHaM

11

CuHyC, KOCUHYC,
TaHI'eHC yIJIa.

Teopema o TTOI[agA
TPeyroJIbHUKA.

DopMy/MpoBaTh u
WJTFOCTPUPOBATh

orpe/ie/IeHuUst CUHYCa,
KOCUHyCa,  TaHreHca U
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U H Teopema CHHYCOB. KoTaHreHca yryiios or 0 1o 4,6
yrjiamu TGOPEMa KOCHHYCOB. 180°; BbI-BOJWTE OCHOBHOE€ 1,7
Tpeyrojib Pelenue TPUTrOHOMETpUUeCcKoe 2,6
C::JII(:[.)H TPEYTOJTbHUKOB. TOXKIECTBO ¥ (hopMyJIbl

oe CkasnsipHoe TpyBE/IEHNS; 3,7
npoussey Npou3Be/ieHre (opmynrpoBarts u

eHHe BEKTOPOB. A0Ka3bIBATh TeOpEMbI
BEKTOPOB Pemenve 3apau. CMHyCcoB M KOCHHYCOB, 1,4,6

KoHTposbHas paboTa TIPUMEHATE UX TP perlieHnH 5
No2I10 Teme: TPEYTOIbHUKOB; OOBSICHATH,
«CooTHol1IeH st KaK UCTIO/B3YOTCA
MKy CTOPOHAMH 1 TPUrOHOMEeTpHUYeCcKHe
yriamu ¢dbopmy/bl B U3MepUTeTbHbBIX
TPEeyroJIbHIKA. paborax Ha  MeCTHOCTH;
CkanspHoe opmypoBaTh
npou3Be/ieHre ONPENE/IEHNA  yIjla  MEeXy
BEKTOPOB» BEKTOpaMM U  CKaJIIPHOTO
NIpOM3Be/IeHNs BEKTOPOB;
BLIBO/IUTH dbopmyny
CKa/IIPHOTO  TIPOU3Be/leHUs
yepes KOOp/JMHAThI
BEKTOPOB; ()OpMY/IMPOBAaTh U
000CHOBBIBaTh YTBEPIKIEHHUE
O CBOMCTBaxX CKa/sipHOTO
TIpOW3Be/IeHNST;
WCTI0/Tb30BaTh CKaJIsipHOe
Tpov3Be/leHre BeKTOPOB MpHU
pelleHNH 3a7iau
4. fmua | 12 [TpaBubHBIE PopmyIMpoOBaTh 1,5
OKPY>KHO MHOI'OYT'O/TbHUKH. orpeziejieHre  IPaBUIBLHOTO
cTH U OKpY>KHOCTB, MHOI'OyTO/IbHIKa; 3,4
IIomaghb OLVCAHHAS. 1 (hopMynpoBaTh u
Kpyra
BIMCAHHAS OKOJIO JlOKasblBaTb  TeopeMbl 00
[IPaBUJIBHOTO OKDY)KHOCTSIX,  OIUCAHHOU
MHOTOYTO/IbHHKA OKOJI0 N1paBUILHOTO
MHOTOYTO/IbHHUKA u 5,7
DopmyJbl 1715t BIIMCAHHOW B Hero;
BLIYMC/TICHIS BBIBOJIUTb U HCII0/Ib30BaTh
oAy (GopMy/bl /11 BBIUMC/IEHUS
[PaBHJIBHOTO T/I0LaIu NIPaBUJILHOTO
MHOTOYTO/IbHUKA, €Tr0 MHOrOyT0/IbHHKa, ero
CTOpOHBI, pazuyca CTOPOHBl  # pazuyca
BIMCAHHOM BITMCAHHOU OKPY>KHOCTH;
OKPY)KHOCTH pelaTh 3ajaun Ha
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Pemenue 3asau Ha
OKDY’KHOCTb.

[nviHa OKpy>KHOCTH.

[Tnowage Kpyra.

Y TUIOMIA/Ib
KPYT'OBOTO CEKTOpa.

PerieHue 3a7iau Ha
TUIONIA/Ib KpyTa.

KouTponbHast paboTa
TeMe: «/lyvHa
OKDY’>KHOCTH U

MOCTPOEHHe NIPaBU/IbHBIX
MHOT'OYTO/TbHUKOB;

OOBSCHATH TIOHSITUS JJTUHBI
OKPDY>XHOCTM U  TUIOLIa/Iv
Kpyra; BbIBOAUTb (OPMYJIbI
[ BBIUMCJ/IEHUSI  [JIMHBI
OKDY’>KHOCTH W [JJIMHBI [IyTH,
TJIOUIa/Id Kpyra U TIOLain
KpPYTOBOT'O CEeKTOpa;
MPUMEHSTb 3TU  (POPMYJIbI
TIpU pellleHny 3a/a4

TUTOIIA/b KPyTa»
5./IBKeH IToHsiTHE ABVKEHUS. OOBACHATH,  UTO  TakKoe 3,4
us CBo¥CTBa IBWKEHUI oToOpakeHHe TIJIOCKOCTH Ha 2.6
TTapaiesbHbIi cebst U B KakOM CjIydyae OHO 1,2,7
1epeHoC ¥ IOBOpOT. Ha3bIBAeTCS JIBIDKEHHEM
PelrieHyie 3a/ad 1o MJIOCKOCTH; OOBSCHSTH, UTO 5.7
Teme [IBisKeHMe. TaKOe OcCeBas CHUMMETpUS,
KoHTposbHas LeHTpasbHas  CHMMeTpHs, 5
paGota Ned rapasule/ibHbld  TIePeHOC U
«JIBIDKeHHe» TIOBOPOT; 000CHOBLIBATh,
yro  3TU  OTOOpaKeHUs
TJIOCKOCTH Ha cebs
SIBJISTIOTCS JIBIDKEHUSIMU;
O0OBSACHATH, KakoBa CBSI3b
MEXy  [OBIDKeHUSMH |
Ha/IOKEHUSIMH;
WJUTIOCTPUPOBATh OCHOBHBIE
BU/bl [IBIDKEHUM, B TOM
yuciie C TIOMOIIIBIO
KOMIIbIOTEPHBIX ITPOrPaMM.
6.Hauann [Tpenmet OOBACHATD, UTO TAKOE 2,3,4
Hble CTEPEOMETPHH. MHOTOTPaHHUK, €r0 FPaHH,
CBE/\€HH MHOrorpaHHUKH. péOpa, BepIINHbI, 4,7
Z‘;e cone TIpusma. dopmyna JMaroHaJIH, KaKoil 6,7
Tpnl; TSI BEIUMCJIEHUST MHOT'OTPDaHHHK Ha3bIBAETCS
00bEMA MPU3MBI. BBIMYKJ/IbIM, UTO TaKOE N-
IMupamua. yroJibHas Ipu3Ma, eé 1,2
ITpaBuibHas OCHOBaHUs1, DOKOBBIE I'PaHU

npamuza. opmya
JI71S1 BBIYUCITIEHUST

1 OoKoBBIe pEDOpa, Kakas
Tp13Ma Ha3bIBaeTCs MPSIMOM
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00bEMa MUpaMU/IbI.
Tena BpaitieHus1.

dopmyibl IO e 1.

TOBEPXHOCTeN U
00bEMOB. [unuuzp,
KOHYC, I11ap.

Y KaKasi HaK/IOHHOM, UTO
TaKoe BbICOTA MPU3MBI,
Kakasl Tpu3Ma Ha3bIBaeTCst
TapasuiesienuIeZioM U Kakoi
Trapasiiesiernures
Ha3bIBAeTCS
MIPSIMOYTOJIbHBIM;
(dhopMynupoBath u
000CHOBBIBATh YTBEPIKAEHUS
0 CBOICTBe AuaroHaieun
rapasiiesierunesa u o
KBa/[paTe JyUaroHasm
MPSIMOYTO/TbHOTO
rapa’uiesienure/a;
0OBSICHATD, UTO TaKOe 00BEM
MHOTOTDaHHUKA; BHIBOJJUTH
(C moMo11IbIO TIPUHLIUIIA
KaBanwepu) dhopmyny
00BbEMa MpsSIMOYTOJTBHOTO
rapa’suiesienure/ia;
00BACHATH, KaKOH
MHOTOTDaHHUK Ha3bIBaeTCst
MMpaMU/I0H, YTO TaKoe
OCHOBaHUe, BepIlvHa,
OOKOBBIE rpaHu, OOKOBbIE
pébpa ¥ BBICOTA TTUPAMU/IBI,
Kakasl TipaMu/ia Ha3bIBaeTCst
TpaBUJILHOM, UTO TaKoe
arnoemMa MpaBU/IbHOM
TTUPaMU/Ibl, TPUBO/IUTh
hopmyny o6béMa
MTUPaMU/IbI; OOBACHSTh,
KakKoe TeJI0 Ha3bIBaeTCst
LWIMH/IPOM, UTO TaKOe ero
0Cb, BBICOTA, OCHOBaHUS,
paguyc, bokoBast
TOBEPXHOCTB, 00pa3ylolye,
pa3BépTKa OOKOBOM
MOBEPXHOCTH, KAKUMU
(hopMyiaMy BbIpaXKaroTCst
00BEM U TIoIa1b OOKOBOM
MOBEPXHOCTH IWIHUH/IPA;
00BACHATH, KAKOe TesI0
Ha3bIBAeTCSI KOHYCOM, UTO
TaKOe ero 0Ch, BBICOTA,
OCHOBaHHe, OOKOBas
TOBEPXHOCTB, 00pa3ylolye,
pa3BépTKa OOKOBOM
MOBEPXHOCTH, KAKUMU
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(dhopMyiaMy BbIpaXKaroTCst
00BEM KOHYCA U TUIOIIAb
OOKOBOI TIOBEPXHOCTH;
OOBACHATH, KaKast
MOBEPXHOCTb Ha3bIBaeTCs
chepoit 1 Kakoe Teso
Ha3bIBaeTCs 111apoOM, UTO
Takoe paZuycC U IhaMeTp
cdepsl (11apa), KAKUMU
(hopMyiaMy BbIpaXKaroTCst
00BEM I11apa U TUION[a/Ib
cdepsl; u300paXkath U
pacro3HaBaTh Ha pUCYyHKax
TpuU3My, napa’siieenure,
nUpaMujy, LWIAHAD, KOHYC,
1iap
7.00 2 006 akcuomax 2 1,3,7
aKcuoma
X MJIaHUMEeTPUU
IJIaHUMe
TPUH
8.IloBTO 9 [TapannensHbie 1 2,6,7
peHue. npsiMble
Pewienue TpeyroJyibHUK. 1 1,4
3aja4 Perienue 3ajau.
OKpy>XKHOCTB. 2 3,6
PerieHue 3aau
YeTbIpEXYTrO/ILHUKU. 1 4,7
MHOroyrosbHUKU
YeTbIpEXYTrO/JbHUKM.
MHOroyrosibHUKHU.
BekTopel, MeTO/ 1 5,6
KOOD/IUHAT.
[BrxeHue.
Peruienue 3aziau Ha 1 2,4,7
NpUMeHeHre TeopemM
CHUHYCOB U KOCUHYCOB
Pemenne 3aau Ha
MOCTPOeHre
HNrorosasn 1 5
KOHTPOJ/IbHAsA
paboTa
3aK/IIOUUTETbHBIN 1 5,7
ypok-0ece/ia o Kypcy
reoMeTpuu 7-9ki.
CoriacoBaHo CoriacoBaHo

[TpoTokon 3acejaHust

MeTOAUYEeCKOro 00beJUHEeHHST

3amecturesib fupeKkrTopa 1o YBP
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yuuTeslel MaTeMaTH4eCKOro LiMK/a
MBOY COIL Ne4

ot 27asrycra 2021 roga Nel

JInmanosa E.A.

Henena O.A.

30 aBrycra 2021 roga
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	Измерение геометрических величин. Длина отрезка. Расстояние от точки до прямой. Расстояние между параллельными прямыми.
	Периметр многоугольника.
	Длина окружности, число π; длина дуги окружности.
	Градусная мера угла, соответствие между величиной центрального угла и длиной дуги окружности.
	Понятие площади плоских фигур. Равносоставленные и равновеликие фигуры. Площадь прямоугольника. Площади параллелограмма, треугольника и трапеции. Площадь многоугольника. Площадь круга и площадь сектора. Соотношение между площадями подобных фигур.
	Решение задач на вычисление и доказательство с использованием изученных формул.
	Координаты. Уравнение прямой. Координаты середины отрезка. Формула расстояния между двумя точками плоскости. Уравнение окружности.
	Векторы. Длина (модуль) вектора. Равенство векторов.
	Коллинеарные векторы. Координаты вектора. Умножение вектора на число, сумма векторов, разложение вектора по двум неколлинеарным векторам. Скалярное произведение векторов.
	Теоретико-множественные понятия. Множество, элемент множества. Задание множеств перечислением элементов, характеристическим свойством. Подмножество. Объединение и пересечение множеств.
	Элементы логики. Определение. Аксиомы и теоремы. Доказательство. Доказательство от противного. Теорема, обратная данной. Пример и контрпример.
	Понятие о равносильности, следовании, употребление логических связок если ..., то ..., в том и только в том случае, логические связки и, или.
	Геометрия в историческом развитии. От землемерия к геометрии. Пифагор и его школа. Фалес. Архимед. Построение правильных многоугольников. Трисекция угла. Квадратура круга. Удвоение куба. История числа π. Золотое сечение. «Начала» Евклида. Л. Эйлер. Н. И. Лобачевский. История пятого постулата.
	Изобретение метода координат, позволяющего переводить геометрические объекты на язык алгебры. Р. Декарт и П. Ферма. Примеры различных систем координат на плоскости.
	Контрольная работа №4 «Движение»


