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PaGouas nporpasma no npeamery «f'comerpusn»
Ha 2022-2023 yueOumit ron
Cryneus 7-9 xnaccw
(pabovas nporpasma paspaborana na ocnose paGosch nporpammst T.A. Bypumuctposoit.
Mpeavernas mmuns ysebnunxa JL.C. Aranacan, B.®, Byrysos, C.b. Kaaomues u apyrue, Hpocsewenne, 2020)

YueOunen:
7 -9 knace: JLC. Avanacsn, B.®. byryson, C.b. xanomucs u apyrue, [pocsemenne, 2022, 1.1.2.4.3.1.1

Konuuectno wacon;

7 knace — 70 wacos (2 waca B Heaemo)
8 xnace — 70 4acon (2 Haca B HERCMO)
9 xnace - 68 uacos (2 uaca B HEACTIO)

Yunreas: Jlyxusnunkona Anacracus [annosna

2022-2023



MHHOACHUTEJIBHASA 3ATINCKA

PaGowas mporpamma cocTaBieHa B COOTBETCTBUHM C TpeboBanusiMu  DenepaabHOTO
rOCyJapCTBEHHOTO 00pa3oBaTENBHOIO CTaHIapTa OCHOBHOTO oOmiero oOpa3oBaHUs, YTBEP)KICHHOTO
npukazoM MuHmcTepcTBa 0oOpa3oBanusa u Hayku PO ot 17 gekabps 2010 r. N 1897 ¢ uzmeHeHusMu u
JOTIOJTHEHUSAMMU:

Pabowas mporpamma paspabotana B cooTBeTcTBHM ¢ OCHOBHOW 00mmeo0pa3oBaTebHON
porpaMmoii ocHoBHOro oodiero oopasosanust MbOY COIL Ne100.

[Iporpamma obecneuena nunueit YMK no reomerpun uist 7-9 kiaccoB cHUCTEMbl Y4E€OHUKOB U3
(denepabHOTO TIEPEYHS:

JI.C. Artanacsn, B.®. Bbyry3os, C.b. Kagomues u ap. I'eomerpus, 7-9 xmaccel. YueOHUK s
obmieo0pazoBarenbHBIX yupexaeHuid — Mocksa. [Ipocsemenue. 2016.

Yuebuspnii Tutam MBOY COIII Ne 100 mpemycMaTpuBaroT 00s3aTeIbHOS H3YYCHHE TEOMETPUH HA
JTare 0CHOBHOTO o0mIero oopazoBanus B 7, 8, 9 xinaccax B 00bEMe 208 4acoB, B TOM YHCIIE:

B 7 knacce - 70 4acoB B TOL;

B 8 knacce - 70 4acoB B roJ;

B 9 kiacce - 68 yacoB B roJ.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O IPEJIMETA

Jluunocmuvimu pe3yromamamu N3y4eHUs] MAaTEMAaTUKH SBIISIOTCS:
- OTBETCTBEHHOE OTHOIICHHE K YICHUIO, TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIMHNXCSA K CAMOPA3BUTHIO U
camM000pa30BaHNIO Ha OCHOBE MOTHBAILIUU K OOYUEHHUIO U O3HAHUIO;
- ¢hopMUPOBaHHE KOMMYHHKATUBHOW KOMIETEHTHOCTH B OOIIEHUHU M COTPYTHUYECTBE CO CBEPCTHHUKAMH,
CTapIIMMHU W MJIQIIMMH B 00pa30BaTeIbHOM, y4eOHO-UCCIEN0BATEILCKOM, TBOPYECKON U JAPYTrUX BUAAX
NesITeNIbHOCTH;
- YMEHUE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOU MBICIH B YCTHOI M MHCbMEHHOM pedH, MOHUMATh CMBICI
MOCTABJICHHOM 3a/1a4M, BHICTPAUBATh apryMEHTAIUIO, IPUBOIUTH MPUMEPHI U KOHTPIPUMEPHIL;
- IIepBOHAYANILHOE MPEACTaBICHUE O MaTEMaTHUECKON Hayke Kak cepe YellOBEeYeCKOo 1eaTenbHOCTH, 00
JTanax e€ pa3BUTUS, O €€ 3HAYUMOCTH I Pa3BUTHS LIUBUIIM3AIINH;
- KPUTUYHOCTh MBIIIJICHUS,, YMEHHE Paclio3HaBaTh JIOTHYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS, OTINYATh
TUTIOTE3Y OT (haKTa;
- KpPEaTHMBHOCTb MBIIUICHUS, HWHUIUATUBHOCTb, HAXOJAUYMBOCTh, AKTUBHOCTh HPHU  PELICHUU
apudmeTryecKux 3a/1ay;
- YMEHHUE KOHTPOJIUPOBAThH MPOLECC U PE3YyIbTAaT YUeOHOW MaTEMaTUUECKOM 1eATEIbHOCTH;
- (opmupoBaHue cOCOOHOCTH K AIMOIUOHAILHOMY BOCIPHUSITUIO MAaTEeMAaTUYECKUX 0OBEKTOB, 3a/1ay,
pELIEeHUH, PacCCyXICHHUI;

MemanpeomemHuule pe3yiomamsi.
- CaMOCTOSTEIbHO OOHAPYKUBATh U (POPMYIHUPOBATh YUeOHYIO TPOOIEMY, ONpeaesaTh uensb Y ;
- BBIJIBUTATh BEPCUH PEIICHUS MPOOIEMbI, 0CO3HABATh (M MHTEPIPETUPOBATH B CIIydyae HEOOXOAMMOCTH)
KOHEYHBIH pe3yNnbTaT, BHIOMPATh CPEACTBA JOCTHKEHHS LENH U3 MPEIOKEHHBIX, a TAKKe HCKAThb UX
CaMOCTOSITENIBHO;
- COCTaBJIATH (MHAWBUIYATbHO WJIM B TPYIINE) IJIaH PelIeHUs IPpoOIeMbl (BBIMOIHEHHS TPOEKTA);
- B JIMAJIOT€ C YUUTEJIEM COBEPIICHCTBOBATH CAMOCTOSITENILHO BHIOpAHHBIE KPUTEPUHU OLICHKH.
- TPOBOJHUTH HAONIIOJIEHUE U SKCTIEPUMEHT 01 PYKOBOJCTBOM YUHUTEIIS;

- OCYILIECTBIATh PACIIMPEHHBIN MOMCK MH(OPMAIMK € UCTIOIB30BaHUEM PECYPCOB OMOIMOTEK U
WNHurepHera;

- CO3aaBaThb U HpeO6paBOBLIBaTB MOZCIIN U CXCMBbI UIA PCHICHUS 3a/1a4;

- OCYILECTBJIATH BbIOOpP Hanbosee 3pPEeKTUBHBIX CIOCOOOB pElIeHUs 33aJau B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHIA;

- AHAJIM3UPOBAThb, CPABHUBATD, KHaCCI/I(I)I/ILII/IpOBaTL )51 O606H.[3TL (I)aKTBI " ABJICHHUA,
= JaBaTb OIPCACICHUSA TIOHATUAM.



- CaMOCTOSITEJIbHO OPraHU30BBIBATH YU€OHOE B3aUMOJCHUCTBUE B TpyMIe (ONpenenaTs o0mue e,
JIOTOBApUBATHCA APYT C APYTOM U T. 11.);



- B JIUCKYCCHU YMETH BBIIBUHYTb aPT'yMEHTBI U KOHTPAPT'YMEHTHI;

- YUUTBCS KPUTUUYECKU OTHOCHUTHCSA K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IIPU3HATH OLIMOOYHOCTH CBOEIO
MHEHUS U KOPPEKTUPOBATH €r0;

- IIOHUMas MO3MLMIO JIPYroro, pasinyaTb B €r0 peud: MHEHHE (TOUKY 3PEHHs), JA0Ka3aTeIbCTBO
(aprymeHTsl), GaKThl (THIIOTE3bI, AKCHOMBI, TEOPUH);

= YMCTb B3IIIHYTh Ha CUTYyalUIO C WHOM IMO3UIUHU 1 A10TOBApUBATHCA C JIKOAbBMH NUHBIX H03I/ILIPII>'I.

IIpeomemnvie pesynomamot.
Brinyeknuk Hayuyutcesa B 7-9 kjaccax (1Jisi HCNOIb30BAHNS B MIOBCeHEBHOI KM3HH M o0ecnedeHust
BO3MOKHOCTH yCIIEIIHOT'O MPO0JIKEeHHsI 00pa30BaHUs HA 0a30BOM YPOBHe)
I'eomeTpuueckue puUrypsol

e  Omnepupoars Ha 6a30BOM YpPOBHE MOHATUSAMH I€OMETPUUECKUX DUTYP;

®  u3BJEKAaTh MHPOPMAIMIO O F€OMETPUYECKUX (PUrypax, NMPeICTABICHHYIO Ha 4YepTekaxX B SBHOM
BUJIE;

®  TPUMEHATH Ul PELIeHU 3a/1a4 reoMeTpudeckue (akThl, €CIIU YCIOBUS UX IPUMEHEHUS 3aaHbl B
SABHOM (popme;

pelaTh 3aJa4i Ha HAXOKIEHHE T€OMETPUYECKUX BEJTMYMH 110 00pa3liaM WU alrOpUTMaM.
B noBceHeBHOI KU3HU ¥ IPU U3YYEHUH APYTHX NPeAMETOB:

®  JCNONB30BAaTh CBOWCTBA I'€OMETPUYECKUX (DUTYp Ul PELICHHUs TUIOBBIX 33Jay, BOSHUKAIOUIUX B
CUTYaLUsX MOBCEAHEBHON KHU3HM, 334 IPAKTUYECKOT O COIEPKAHMSL.
OTtHomIeHUs

o OmnepupoBath Ha 06a30BOM YpOBHE MOHSATHSMHU: PaBEHCTBO (UIYp, paBHbIE (UTYPHI, PAaBEHCTBO
TPEYroJbHUKOB, MAaPAICNIBHOCTh TMPSMBIX, TEPHEHAUKYIAPHOCTh MNPSAMBIX, VYIJIBI MEXIy HPSMBIMH,
NEePIeHANKYIISAP, HAKIOHHAS, TPOCKIIHSL.

B noBceiHeBHO KU3HM M NIPH U3YYeHUHU IPYTUX NPeAMETOB:

o HCIIOJIb30BaTh OTHOLIEHMS JUISl PEIIEHUS IPOCTENIINX 3a/1a4, BOZHUKAIOIIUX B PEAIbHON XKU3HU.

N3mepenust u BbIYUCICHUS

o BbInonHATE M3MEpEHNE AINH, paCCTOSHUM, BEIMYUH YIJIOB, C IIOMOIIbI0 HHCTPYMEHTOB JUIS
HW3MEPEHN JIVH U YTJIOB;

o MPUMEHATH (POpMYITBI IEPUMETPA, TUIOMIAAN U 00beMa, TUIOIMAAN OBEPXHOCTH OTIENIBHBIX
MHOT'OTPaHHHMKOB ITPH BBIYMCIIEHUSX, KOTJJa BCE JaHHBIE UMEIOTCS B YCIIOBUU;

o npuMeHsTh Teopemy ITugaropa, 6a3oBble TPUTOHOMETPUIECKAE COOTHOLICHHUS JJISI BBIYUCICHUS

JUTUH, PACCTOSIHUU, IUTOMIAJAEH B MPOCTENIINX CIIydasX.

B noBceHeBHOI KU3HU M TPU U3YYEHUH APYTUX MPeIMETOB:

. BBIUUCIIATh PACCTOSIHUS HA MECTHOCTH B CTAHJAPTHBIX CUTYAIUSX, IUIOMAIN B IPOCTEHIINX
clly4asix, IPUMEHATh OPMYJIBI B IPOCTEHIINX CUTYalUAX B TIOBCEHEBHOM KHU3HH.
I'eomeTpuyeckue NOCTpoOeHUs!

e  U3oOpaxarh THIOBBIC TUIOCKUE (GUTYPHI B GUTYPHI B TPOCTPAHCTBE OT PYKH U C TIOMOIIBIO
WHCTPYMEHTOB.
B noBceHeBHOI KU3HU ¥ TPH U3YYEHUH JAPYTHX MPeIMETOB:

®  BBINOJHATH MPOCTEHININE TOCTPOSHHUS HA MECTHOCTH, HEOOXOTUMBIE B PEaJIbHOM KU3HH.
I'eomeTpuyeckue npeodpa3oBanus

e  Crpouts Gpurypy, CHMMETPHUUHYIO JAHHOW (PUTYpE OTHOCHUTEIHHO OCH U TOYKH.
B noBceHeBHOI KU3HU M TPU U3YYEHUH JAPYTHX MPeIMETOB:

®  pacrmo3HaBaTh JBM)KEHHE OOBEKTOB B OKPYKAIOLIEM MHPE;

®  pacrmo3HaBaTh CHMMETPHYHBIE (PUTYPHI B OKPY)KAIOIIEM MUpE.
BexkTopsl M KOOPAUHATHI HA MJIOCKOCTH

e  OnepupoBarh Ha 6a30BOM ypOBHE MOHATHIMHU BEKTOP, CyMMa BEKTOPOB, TPOU3BEICHNE BEKTOPa Ha
YHCII0, KOOPAWHATHI Ha TUNIOCKOCTH;

®  OIpeAeNATh NPUOIMKEHHO KOOPIUHATHI TOYKH I10 €€ N300paKEHUIO Ha KOOPAMHATHOM MJIOCKOCTH.
B noBceHeBHOI KU3HU ¥ TPU U3YYEHUH JAPYTUX MPEIMETOB:

®  WCNONB30BaTh BEKTOPBHI ISl PEHICHUS TMPOCTEWIIMX 3adad Ha ONpelelieHue CKOPOCTH
OTHOCHUTEIFHOTO IBUKCHUSI.



BLIH!QKHI/IK HNOJVUHT BOSMOKHOCTH HAVUNTHLCH B 7-9 KJaccax ajis o0ecreyeHUus: BO3MOKHOCTH

YCIENIHOT0 MPOAOJIKEeHHUS 00pa3oBaHus Ha 0a30BOM YPOBHe
I'eomeTpryeckue Gurypsl

e Onepupogamv NOHAMUAMU EOMEMPUUECKUX DUy,

®  u361eKamv, UHMEPNPEMUPO8Ams U Npeobpa3o6bl8ams UHGOPMAYUI0 O 2eOMeMPUYECKUX puaypax,
npeocmasienHyIo Ha Yepmedtcax;

®  NpuMeHAmMb 2eomempuieckue akmol 015 peuleHus 3a0ay, 8 Mmom yucie, npeonoacaoujux
HeCKOIbKO Ua208 peuleHus,

*  Jopmyruposams 6 npocmeuuux CIyuasx coUCMea u NPUsHaKu ueyp;

®  00KA3blBAMb 2COMEMPUUECKUE YIMBEPAHCOCHUSL,

®  g1ademb CMaHOApMHOU Klaccugpuxayuerl niockux ueyp (mpeyoibHUKo8 U 4emblpex)y20IbHUKOS).
B noBceHeBHOI KU3HU ¥ TPU U3YYEHUH JAPYTUX MPEeIMETOB:

®  UCNONBL3068AMb CEOUCMBA 2EOMEMPUUECKUX (ucyp Ol peuleHls 3a0ay NPaKmuyecko2o xapakxmepa
U 30044 U3 CMENCHBIX OUCYUNTIUH.
OTHomeHust

o  Onepuposamv NOHAMUAMU: pPABEHCMBO (ueyp, pasHvie @ueypbl, PAGEHCMBEO MPEY2ONbHUKOS,
napaiienrbHoCmy NPAMbIX, NEPREeHOUKYIAPHOCIb NPAMBIX, Vbl MeXCOy NPAMbIMU, NEPNEHOUKVIAD, HAKIOHHAS,
npoexyus, nodoobue guzyp, no0obHwie huzypuvl, NOO0OHbIE MPEY2ONbHUKU,

®  npumenamo meopemy Daneca u meopemy o NPONOPYUOHANLHBIX OMPE3KAX NPU PEULeHUU 3A0aY,

®  Xapakmepu3o8amo 3AUMHOE PACNON0ACEHUE NPAMOU U OKPYICHOCMU, 08X OKPYIHCHOCEL.
B noBceiHeBHO KU3HU H NIPH U3YYeHUHU IPYTUX NPEAMETOB:

®  UCNONBL306aAMb OMHOULEHUS OJIs peuleHUs 3a0a4, 603HUKAIOUUX 8 PealbHOU HCUSHU.
H3mepeHusi ¥ BLIYHCIEHUS

e  Onepuposams npedcmagieHusmMu O OnuHe, NIOWAOU, O0Oveme Kak eeruuunamu. llpumenams
meopemy Ilughazopa, opmynvl niowaou, obvema npu peweHuu MHO2OUA208bIX 3a0ay, 6 KOMOPbIX He BcCe
OaHHble npedcmasieHvl sI6HO, a MpedyIOm BbIYUCTICHUU, ONepUposams Oonee WUPOKUM KOIUYECTNBOM QOPMYIL
ONUHBL, NAOWAOU, 00bemMd, BbIYUCIAMb XAPAKMEPUCMUKY — KOMOuHayuii  gueyp  (OKpyschocmell U
MHO20Y20IbHUKOB) BbIYUCTIAMb PACCMOAHUSA MeHCOY Pueypamiu, npumMeHsams mpueoHomMempuieckue opmyivl
01 8bIYUCTIEHULl 6 00/lee CIONCHBIX CAYHAAX, NPOBOOUMb BbIYUCIEHU HA OCHO8E DABHOBENUKOCMU U
PABHOCOCMABLEHHOCTU,

®  POBOOUMb NPOCHIbLE BBIYUCTICHUS HA 0OLEMHBIX MeNax;

*  ¢hopmyruposams 3a0ayu HA BbIYUCTEHUE ONIUH, NIOWAOel U 0OBLEMO8 U Peulams Ux.
B noBceHeBHOI KU3HU M TPU U3YYEHUH JAPYTUX MPeIMETOB:

®  NPOBOOUMb GbIYUCTECHUS HA MECIMHOCTU,

®  NpuMeHAmMb GOPMYIbI NPU BLIYUCIEHUAX 8 CMENHCHLIX YUeOHbIX npeoMemax, 8 OKpydcaioujel
oeticmeumenbHOCHu.
I'eomeTpuyeckue NOCTpoOeHUs!

e U3zobpasicame ceomempuyeckue hucypsbi N0 MeKCmo8oMY U CUMBOIbHOMY ONUCAHUIO,

®  C80OOOHO ONEPUPOBAMb YEPMENCHBIMU UHCMPYMEHMAMU 8 HECTONCHBIX CTIVUASIX,

®  BLINOAHAMb NOCMPOEHUSI MPEV2OIbHUKOS, NPUMEHSMb OMOebHble MEMOoObl NOCMPOEHUN YUPKYIeM
U TUHEUKOU U NPOBOOUMb NPOCMeliuue UCCIe008ANHUS YUCTA PEUEeHULL,

®  uz00paxcamv mMunogvle NIOCKUe @Queypvl U 00veMHble mend ¢ NOMOWbIO NPOCHENUUX
KOMNbIOMEPHBIX UHCIMPYMEHMO8.
B noBceHeBHOI KU3HU M TPU U3YYEHUH JAPYTUX MPeIMETOB:

®  BLINOAHAMb NpOCMeliuUe NOCMPOEHUsL HA MECIHOCMU, He0OX0OUMbLE 8 PEalbHOU HCUSHU,

®  OyeHusamv pasmepsl PeabHblX 00BEKMOB8 OKPYHCAIOUWe20 MUpa.
IIpeoOpazoBanusn

e  Onepuposamv nousmuem O8UdCeHUs U npeobpazoeanusi nooodus, 61a0emv  npuemamu
nocCmpoenust ueyp ¢ UCNOIb308AHUEM OBUNCEHUU U NPeodpa308anutl. no0oous, NPUMEHAMb NOJYUEeHHbLE
3HAHUSL U ONBIM NOCMPOEHULL 8 CMENCHBIX NPEOMEMax U 8 PeaibHblX CUMYAYUSIX OKPYIHCAlouje2o Mupa,

o cmpoums ueypy, NOOOOHYIO OAHHOU, NOIL30BAMBCS CEOUCMBAMU NOO0OU 0Nl 0O0CHOBAHUS
ceoticma pueyp;

®  NPUMEHAMb CEOUCMBA OBUNCEHULL 0I5l NPOBEOEHUSL NPOCEUWUX 0OOCHOBAHUL CBOUCE huzyp.
B noBceHeBHOI KU3HU ¥ TPU U3YYEHUH APYTUX MPEIMETOB:



N

®  NpUMEHAMb CE0UCMBA 08UNCEHUU U NPUMEHAMb NO00OUe 0I5l NOCMPOEHUT] U BbIYUCTEHULL.
BexkTopbl 1 KOOPAUHATHI HA MJIOCKOCTH

o Onepuposamv noHAMUAMU BEKMOpP, CYMMA, PAZHOCMb 6eKMOpOS8, NpouzsedeHue GeKmopa Ha
YuCno, Y201 Mexncoy BeKmOpaMu, CKAIAPHOe Npou3eedeHue eKmopos, KoOpOUHAmsl HA NIOCKOCU,
KOOPOUHAMbI 8eKMOpa;

®  guINOAHAMb Oelicmeus HA0 BeKMopamu (ClodceHue, GblYUMAaHue, YMHONMCeHUe HAa YUCIO0),
BLIYUCTAMY  CKANAPHOE NPOU3BeOeHlUe, ONpedeisimb 6 NPOCMelUx CIyHasx Yeol MexHcoy 6eKmopamu,
BLINONIHAMb  PA3JIONCEHUE 6EKMOpPA HA COCMABNAIWUe, NPUMEHAMb NOJYYeHHble 3HAHUA 6 u3uKe,
nONb308aMbCA  POPMYNON  8LIYUCTEHUS PACCMOAHUAL MeHCOY MOUKAMU NO  U3BECTNHBIM KOOPOUHAMAM,
UCNONL308AMb YPABHEHUS PU2YD OISl peuleHUs: 3a0ai;

®  NPUMEHAMb 8eKMOPbl U KOOPOUHAMbL OJi PeUeHUs 2e0MempUYecKux 3a0ay Ha bl4ucieHue OluH,
Vvenos.
B noBceHeBHOI KU3HU ¥ TPH U3YYEHUH JAPYTHX MPeIMETOB:

®  UCNONBL306AMb NOHAMUA BEKMOPO8 U KOOPOUHAmM Ol peuleHus: 3a0ay no Qusuxe, seoepaduu u
Opy2um yueOHbIM npeOMema.

COJAEPKAHUME YYEBHOI'O ITPEIMETA

KJ1acc
HauvanbHble reoMeTpuuecKue CBeaeHUs

Havanpubie nmouatus ranuMerpun. ['eomerpudeckue ¢urypsl. [loHsTHe o paBeHCTBE Quryp.
Otpe3ok. PaBeHcTBO 0Tpe3koB. [[nuHa oTpeska u ee cBoicTBa. Yroi. PaBeHcTBO yrioB. Bennunna
yriia u ee cBoicTBa. CMeXHBIE U BEPTUKAIbHBIE YIJIbI M UX CBOMCTBA. [lepneHauKyIsspHble NpsMbIe.

TpeyroabHukn

Tpeyronpauk. IlepBelii Mpu3HAaK paBeHCTBA TPEyroJapHUKOB. [leprnenaukymnsap k npsmoil. Mennansl,
OMCCEKTPUCHI M BBICOTHI TPEYTroJIbHUKA. PaBHOOCIPEHHBIN TPEYrobHUK U €T0 CBOMCTBA. BTOpOil 1 TpeTnii
IIPU3HAK PABEHCTBA TPEYroJbHUKOB. OKpyXKHOCTb OCHOBHBIE 3a/1a4 Ha MIOCTPOEHHUE C MIOMOIIBIO IUPKYJISA
U JIMHEUKH.

IMapaJtejabHbIe NpAMbBIE
[Ipu3Haku nmapayienbHOCTH NpsAMbIX. [IpakTHdeckue crnocoObl MOCTPOEHHS MapaiedbHbIX MPSMBIX.
AxcroMa napasiesabHbIX NpsMbIX. CBONCTBA MapaylIe/IbHBIX MPSMBIX.

CooTHOLIEHUS MeKAY CTOPOHAMH H YIJIAMHU TPEYroJbHUKA.

Cymma yrioB TpeyrojpHuka. COOTHOLIEHHS MEXJIy CTOPOHAMHU M YIJIAaMH TPEYrOJIbHHKA.
HepaBenctBo TpeyronbHuka. HekoTopble CBOMCTBA NPSIMOYTOJBHBIX TPEYroJbHUKOB. lIpusHaku
paBEHCTBA NPSIMOYIOJIBHBIX TPEYTrOJbHUKOB. PaccTositHue ot Touku 10 npsaAMou. PaccrosHue mexnay
napajuieJIbHbIMU IPSAMBIMU. 3aJja4l HA MIOCTPOCHHUE.

IToBTOpEHME
[ToBTOpeHue, 06001IeHNE U cUCTEMATH3AIUs 3HAHHUM, YMEHUI U HABBIKOB 3a KypC T€OMEeTpHH 7 Kiacca.

Jaacc,
YeTbIpexyroJbHUKH
MHOroyrojasHuK, CymMma YIJIOB BBIIYKJIOIO II-yroiapHuka. Ilapamienorpamm, €ro cBOWCTBa U
npu3Haku. Tpanenus. Teopema daneca. IlpsmoyronbHuk, pom0O, KBajgpaT, Ux cBoiictBa. OceBasg U
LIEHTpabHasl CHMMETPHUHU.

ILnomannp
[momanm MHOrOyrosibHUKa. llnomaaun npsAMOyrojapHHMKa, MapajuieiorpaMma, TpPEyroJIbHUKA,

tpaneuu. Teopema I[Tudaropa.

ITono0HBIE TPEYrOIbHUKH



Omnpenenenue MOAOOHBIX TpeyroJbHUKOB. OTHOWIEHME MIoOHIaneii MOJOOHBIX TPEYrOJIbHUKOB.
[Tpu3naku noao6ust TpeyroabHUKOB. [IpruMenenne nogo0us K 10Ka3aTeIbCTBY TEOPEM U PELICHHIO 33/1a4.
Cpennsas nuHMS TpeyroibHuka. CBOMCTBO MequaH TpeyrojbHHKa. [IpomopuuoHanbHBIE OTPE3KH.
W3mepurenbHbie paboThl Ha MecTHOCTH. CHHYC, KOCMHYC M TAaHI'€HC OCTPOTO yIJia MPsIMOYrOJbHOTO
TPEYrojbHUKA. 3HAUYEHUsI CHHYCa, KOCMHYyca M TaHreHca. COOTHOLIEHUS MEXAY CTOPOHAaMHU U YIJIaMU
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

OxpyxHOCTH

B3anMHoe pacmonokeHue npsMOW W OKpyKHOCTH. KacarenbHasi K OKPY)KHOCTH, €€ CBOWCTBO M
npu3Hak. ['pamycHas Mepa Ayru OKpyxHOcTH. Teopema o BmucaHHoM yrie. Teopema 00 oTpe3kax
nepecekaromuxcss  xopa. CsoiictBa Ouccektpuchl yria. CepeauHHbIM NEepHeHIUKyIsap. YeTsipe
3aMeyvaTreNbHbIC TOUYKU TPEYTrOIbHUKA. BriucanHas 1 onrcanHasi OKPY>KHOCTH.

IToBTOpEHue.
[ToBTOpEeHue, 06001IeHNE U CCTeMaTH3alKs 3HAHUH, YMEHUH U HaBBIKOB 32 KypC TeOMeTpHH 8
KJ1acca.

JJIacC,
BekTopsl.
[Tonarne Bekropa. PaBeHcTBO BekTOpoB. CyMma JBYX BEKTOPOB. 3aKOHBI CIIOKEHHMS BEKTOPOB.
[IpaBuno mapamnenorpamma. CymMma HECKOJIBKHX BEKTOpOB. Bberumtanme BekTtopoB. IIpoumsBeneHune
BEKTOpa Ha YHUCIIO.

MeTtox KOOpAUHAT.

Paznoxxenune BekTOpa MO JIBYM HEKOJUIMHEApHbIM BeKTOopaMm. KoopauHaTel BekTopa. CBs3b MEXIY
KOOpAMHATAMHU €ro Hadajga W KoHma. [Ipocreiimme 3amaum B KOOpAMHATax. YpaBHEHUS OKPYKHOCTU H
MPSAMOI.

CooTHOIIEHUSI MeKIYy CTOPOHAMU U YIJIAMHU TPeyroJibHHUKA.

Cunyc. Kocunyc u TtaHrenc yria. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO. Dopmyibl
npuBeaeHus. QopMysbl sl BRIUMCICHUS KOOPIUHAT TOYKU. TeopeMa o TIomaay TpeyrojibHuka. Teopema
KOCHHYCOB M TE€OpeMa CHHYCOB; MPUMEPbl WX MPUMEHEHUS AJISl BBIYUCICHUS 3JEMEHTOB TPEYyroJIbHUKA.
Pemenue tpeyronsHukoB. M3meputenbHbie paboThl. YT0a MeXIy Bekropamu. CKalasipHOe IPOU3BEICHHE
BEKTOPOB.

JIMHA OKPYKHOCTH M IJIOLIAb KPYyra.

[IpaBunbHbIE MHOTOYrOJbHUKU. OKPY)KHOCTH, OMHCAHHAS OKOJIO MPAaBWJIBHOTO MHOTOYIOJBHUKA U
BIMCaHHas B HEro0. GopMyJbl Ui BHIYMCICHUS IUIOMAAHN MIPABIIIBHOTO MHOTOYTOJIbHUKA, €r0 CTOPOHBI U
paanyca BIUCAHHOW OKpYXHOCTH. IlocTpoeHue mpaBUIBHBIX MHOTOYTOJIBHHKOB. J[JMHA OKPYXHOCTH U
ionaap kpyra. [lnomans KpyroBoro cekropa.

JIBMsKeHHSsI.
OtoOpakenue miockoctu Ha cebs. OceBas u IeHTpanbHas cumMmeTpusi. [loHsTHE ABMXKEHUS.
ITapannensHsiil iepenoc. [loBopoT

HavanbHble cBeleHUsI U3 CTEPEOMETPHH.
IIpenmer ctepeoMmerpur. MHOTOTPaHHUKU: MpU3Ma, MapajuleNenune], mupamuaa, (GopMylbl Ui
BBIUMCIIEHUS UX 00beMOB. Tena 1 MOBEPXHOCTH BpallleHUs: IIUIINHIP, KOHYC, cdepa, map.

IloBTOpEHUE
IToBTOpeHue, 06001IeHNE U cCUCTeMaTU3allks 3HaHUI, yMEHUH U HaBBIKOB 3a Kypc reoMeTpun 9
KJ1acca.



TemarTuueckoe INIAHUPOBAHHUE

7 kynacc
Ne HaumeHoBaHue pa3jiesioB H TeM KosmmyecTBo
n/n 4acoB
HauvanbHble reomerpuyeckue cegenus (114)
1 [Ipsimast u 0Tpe30K 1
2 JIy4 u yron 1
3 CpaBHEHHE OTPE3KOB U YIIIOB 1
4 N3mepenue oTpe3koB 1
S) Pewrenue 3amau no reme «l3mepeHne oTpe3KoBy» 1
6 N3mepenue yrios 1
7 CMexHbIe U BEpTUKAIIbHBIE YTIIbI 1
8 [eprieH MKy pHBIE TIPSIMBIE 1
9-10 Pemenue 3amau 2
11 Koumponvnasa paooma Ne 1 «Hauanvnwie cecomempuueckue 1
cee0eHun»
Tpeyroabuuxu (18 4)
12 Amnanus k. p. TpeyronpHuku 1
13 [IepBblii TpU3HAK paBEHCTBA TPEYTOJIbHUKOB 1
14 Pemenne 3amau 1
15 Menuanbl, OUCCEKTPUCHI U BHICOTHI TPEYTOJIbHUKA 1
16 CaoiicTBa paBHOOEIPEHHOTO TPEYrOJIbHUKA 1
17 Pemenue 3amau 1
18 BTtopoii npu3Hak paBeHCTBa TPEYrOJIbHUKOB 1
19 Pemenue 3amau 1
20 Tpetuii mpu3HaK paBEHCTBA TPEYTOJHLHUKOB 1
21 Pemenue 3amau 1
22 OKpYXHOCTB 1
23 [IpuMepsl 3129 Ha TOCTPOCHUE 1
24 Pemenne 3a1au Ha mocTpoeHue 1
25-28 Pemtenue 3amay 4
29 Konumponvnan paboma Ne 2 « Tpeyzonvnuxu 1
IMapanenabHbie npsmbie (13 )
30 Ananus K. p. [Ipu3Haku mapamieabHOCTH ABYX IPSIMBIX 1
31 [IpakTHueckue crocoObl MOCTPOCHHUS MAPAICIBHBIX MPSMBIX 1
32-33 Pemtenue 3amau 2
34-35 Akcroma napajuIeIbHBIX TPSIMBIX 2
36-37 CBoiicTBa napajyIebHBIX IPSAMBIX 2
38-41 Pemenue 3amau 4
42 Konmponsnaa paboma Ne 3 «Ilapannensvhoie npamvuie) 1
CooTHOmIEHHE MeKIy CTOPOHAMH U yIJIaMHU TpeyroabHuka (20 1)
43-44 | Ananus k. p. CyMMa yrjioB TpeyroJibHUKa 2
45-46 | CoOoTHOIIEHUS MEX]ly CTOPOHAMH U YTJIaMH TPEYrOJIbHUKA 2
47 HepaBeHcTBO TpeyroiapHuKa 1
48-49 Pemenue 3amau 2
50 Konmpononas paooma Ne 4«Coomnouwrenue mexicoy cmoponamu 1
U y2namu mpeyzonbHuKay
51 Ananus k. p. [IpsMoyrospHble TpeYroabHUKN 1
52 Pemenue 3amau 1




53 [Ipu3Haku paBeHCTBA NPSMOYTOJIBHBIX TPEYTOJILHUKOB 1

54-55 | Pemenue 3a1au 2

56 Paccrosnue oT Touku 10 npsAMou. PaccrosiHue mexny 1
MapaJuIeIbHBIMU MPSIMBIMH

57-58 | IlocTpoeHue TPEYroIbHUKA IO TPEM JIEMEHTAM 2

59-61 | Pemenue 3amau 3
62 Konmponvnas paboma Ne 5«Ilpamoyzonvnutit mpeyzonbHuK» 1

IMoBTOpenue, pemenue 3aga4 (8 1)

63-68 | Anamus k. p. [ToBTOpenue Kypca 7 kinace 6
69 Konumponsnan paboma Ne 6 «Hmozoean konmponvnas padoma 1
70 Anamms k. p. O6001mIeHNe 3HAHMIA 1

8 ki1acc
Ne HaumeHoBaHUe pa3ie/ioB U TeM KoanuecTBo
n/n 4acoB
IMoBTopenue (2 1)
1-2 | TlosTopenue kypca 7 Kacc 2
YeroipexyroiabHuku (14 4)
3 MHOTOYTOJIEHUKH 1
4 CymMMa yTJI0B BBIITYKJIOTO N-yroJIbHUKA 1
5 [TapannenorpamMmm 1
6 [Ipu3Haku napaienorpamma 1
7 Tpanerus 1
8 Teopema daneca 1
9 3amauu Ha TTOCTPOCHUE 1
10 [TapannenorpamMm U Tpamnemus 1
11 [IpssMoyroapHUK 1
12 Pom0. KBampar 1
13 OceBast 1 IGHTpaIbHAsl CHMMETPUH 1
14 [IpsiMoyroapHUK, pOMO, KBaJpaT 1
15 Pemenue 3anay «HeThIpEXYTOIBHUKI 1
16 Konumponsnan paboma Ne 1 « HemuipéxyzonvHukuy 1
ILnomane (15 1)
17 Amnanus K. p. [Tnomaas MHOTOYTroJIbHUKA 1
18 Beruuncrienue mionagm MHOTOYTOJIbHUKA 1
19 [Tnomanp napamieaorpamma 1
20 @opMysIbl AJ1sl BBIYUCIEHUS TUIOMIAN TPEYroJIbHUKA 1
21 Teopema 06 OTHOIIEHUH TJIOMIAACH TPEYTOJIHHUKOB 1
22 [Tnomanp Tpanenuu 1
23 Pemenue 3aia4 Ha BeunciaeHue mwiomniaaei Gpuryp 1
24 Pemenue 3a1a4 Ha HAX0XACHUE TIIOIIATU 1
25 Teopema I1udaropa 1
26 Teopema, obpatHas Teopeme Iludaropa 1
27-28 | Ilpumenenue teopemsl [Indaropa u reopemsl, 06paTHOIM eit 1
29 Pemenue 3amau «Ilnomanby» 2
30 Pemrenue 3anau «Dopmyna I'epona» 1
31 Konmponvnasa paboma Ne 2 «Ilnouwyaov» 1
IMono6ubie Tpeyroasuuku (19 1)
32 | Ananus k. p. Onpe/ienenue no06HBIX TPEYTOILHHKOB 1




33 OTHo1IEeHNE TUI0IIAAeH MOJOOHBIX TPEYrOJbHUKOB 1
34 IlepBrIil pu3HAK 1M10100Ms TPEYTrOJIHHUKOB 1
35 Bropoii mpu3Hak moo0ust TpeyroabHUKOB 1
36 TpeTnii npu3HaKk NOA0OHS TPEYTrOJILHUKOB 1
37 [Tpu3Haku mMo100Ms TPEYTrOJIbHUKOB 1
38 Pemenne 3agay  Ha ~ TIpUMEHEHHME  NPU3HAKOB  HOJOOHS 1
TPEYroJbHUKOB
39 Konmponsnaa  paboma N 3 «llpusnaku  nooobus 1
mpey201bHUKO8)
40 Amnanus K. p. CpeHsis TMHUS TPEYTOJIbHUKA 1
41 CBoO#iCcTBO MeIMaH TPEYroJbHUKA 1
42 [IponopuroHaibHbIE OTPE3KU 1
43 [TponoproHanbHBIE OTPE3KH B IPSIMOYTOJIEHOM TPEYTrOJIbHHUKE 1
44 W3meputenbHble pabOThl HA MECTHOCTH 1
45 3ajaun Ha MOCTPOCHUE METOAOM OO0 1
46 Pemenue 3a1a4 Ha MOCTPOEHNE METOJIOM I0I00HBIX 1
TPEYroJbHUKOB
47 CuHyC, KOCHHYC U TaHT€HC OCTPOT0 yIJia MPsIMOYTOJIbHOTO 1
TPEYroJIbHUKa
48 3HaueHus1 CUHYca, KOCHHYyca U TanTeHca i yriioB 30°, 45° u 60° 1
49 CoOTHOIICHUST MEKYy CTOPOHAMH U YTIIAMH MPSIMOYTOJIBHOTO 1
TPEYroJIbHUKa
50 Konumponvnaa paooma Ne 4 «Coomnowienusn mexicoy cmoponamu 1
U y2inamu npAamoy201bH020 mpey2o1bHUKA)
Oxpy:xuoctb (17 1)
51 Ananus K. p. B3auMHoe pacnosioxeHne npsmMoi 1 OKpY>KHOCTH 1
52 KacarenbHast K OKpyXKHOCTH 1
53 Pemenne 3amau «KacatenbHast K OKpY>KHOCTH» 1
54 ['pamycHas Mmepa Iyru OKpy>KHOCTH 1
55 Teopema 0 BIUCAaHHOM yTJIe 1
56 Teopema 00 oTpe3kax MepeceKaromuxcst XOp/a 1
57 Pemenue 3anay «eHTpaIbHbIe U BIUCAHHBIE YTIIbD» 1
58 CBOMCTBO OMCCEKTPHUCHI yriia 1
59 CepeaHHBIN MEPIICHIUKYIISIP 1
60 Teopema o Touke nepecevyeHus BHICOT TPEYTroIbHHUKA 1
61 Brnucannast okpy>KHOCTB 1
62 CBOICTBO OMUCAHHOTO YETHIPEXYTOJIbHUKA 1
63 OnucaHHast OKpYXKHOCTb 1
64 CBOICTBO BIHCAHHOTO YETHIPEXYTOIbHUKA 1
65 Pemenue 3anay «HeTripe 3aMevaTenbHbIE TOUKM» 1
66 Pewenue 3anau «OKpyKHOCTBY 1
67 Konmponsnas paboma Ne 5 « OKkpyscnocnvy 1
IMoBTopennue (3 1)
68 Amnamu3s k. p. [ToBTopenue kypca 8 kiacc 1
69 K/p Ne 6 «Hmozoseas konmponwvhas pabomay, 1
70 Ananus k. p. O60011eHNE 3HAHUIA 1
TemaTu4eckoe IIIAHUPOBAHUE
9 kaace
Ne Tema ypoka KoaunuecTBo
n/n 4acoB




IMoBTOpenne (2 1)

1-2 \ I[ToBTOpeHue Kypca 8 Kiacc 2
BekTopsl (8 1)
3 ITonaTHe BexkTOpa. PaBeHCTBO BEKTOPOB 1
4 OTkJagpIBaHUE BEKTOPA OT JAHHOW TOYKU 1
5 CymMma ByX BEKTOPOB. 3aKOHBI CJIOKEHUS BEeKTOpoB. [IpaBuiio 1
napajuiesiorpamma.
6 CyMMa HECKOJIBKHX BEKTOPOB 1
7 BrlunTanue BEKTOPOB 1
8 [IpousBeneHne BEKTOpa Ha YUCIIO. 1
9 [IpumeHeHre BEeKTOPOB K pemieHuro 3a1a4. CpeHsist TNHHS 1
Tpanenuu
10 Konumponvnas paboma Ne 1 «Bexmopory 1
Meton koopaunar (10 )
11 Ananus k. p. Pa3noxenune BeKTopa 1o IByM HEKOJUIMHEAPHBIM 1
BekTopaM. KoopamHaTel BekTopa
12 KoopaunaTsl BekTOpa 1
13 CBs13b MEX/1y KOOpIMHATaMH €T0 Hayalla M €ro KOHIA. 1
14 [Ipocrenmue 3aga4n B KOOPAUHATAX 1

15-16 | YpaBHEHUS OKPY)KHOCTH U TIPSIMOU 2

17-19 Pemenne 3amau 3
20 Konmponvuas paooma Ne 2. <Memoo koopounamy 1

CooTHOLIIEHUE MEKTY CTOPOHAMU U YIJIaMH TPeyroJibHHKAa.

CkansipHoe Npou3BeieHne BEKTOPOB (12 u)
21 Anamu3 K. p. CHHYC, KOCUHYC, TAHT€HC YIJIa
22 Cunyc, KocuHyc, TaHreHc yria. OCHOBHOE TPUTOHOMETPHUECKOE

TOXJ1eCTBO. POPMYJIbI IPUBEACHUSI.

23 DopmysIbl A1 BBIYUCICHUS KOOPAUHAT TOYKU 1
24 Teopema o TuIoaAM TPEYroabHUKA 1
25 Teopema cunycoB. Penienue TpeyroiapHUKa. 1
26 Teopema kocuHycOB. Perienue TpeyrojapHuKa. 1
27 Pemenne tpeyrosnpauka. MismepurenbHbie paboThI 1
28 VYron mexay Bekropamu. CKallipHOE MPOU3Be/IeHuE BEKTOPOB 1
29 CkaisipHO€ TTPOM3BEICHUE BEKTOPOB 1

30-31 Pemtenue 3amau 2

32 Konumponsnasa paboma Ne 3 « Coomnouwienue mexcoy CmopoHamu u 1
yenamu mpeyzonvhuka. Ckanapruoe npouszgedenue 6eKnopos».

JJIMHAa OKPYKHOCTH M IUIOIAAb Kpyra (13 1)

33 Ananus k. p. [IpaBUIBHBIA MHOTOYTOJIBHUK 1

34 OKpyX)HOCTb, OTIMCAHHAsl OKOJIO TPABUILHOTO MHOTOYT'OJIbHUKA. 1
OKpYyXHOCTb, BIIMCAHHAS B IPABWIbHBI MHOTOYTOJIbHUK

35 @opMmyIbl Ui BBIYUCICHUS TIOIIAIU TPAaBUIBHOTO 1
MHOTOYTOJIbHUKA, €r0 CTOPOHBI U pajlyca BOUCAHHOU OKPY>KHOCTH

36 [TocTpoenue mpaBUILHBIX MHOTOYTOTBHUKOB. [IpakTrueckas 1
pabora.

37-38 | JlimHa OKpY)KHOCTH 2
39 [Tnomane kpyra 1
40 ITnomans kpyra. [lnomane KpyroBoro cexropa. 1

41-44 Pemenue 3amau 4
45 Koumponvnasn paboma Ne 4 «/[nuna oxpyscnocmu u niouaos 1

Kpyza».

JBuxenus (6 u)

10




46 Awnanus k. p. OToOpakeHHe TIOCKOCTH Ha ce0s1. OceBast 1 1
I[EHTPAJIbHAsl CAMMETPUU
47 [TonsiTue nBUKEHUSA 1
48 [TapannenbHblil nepeHoc 1
49 [ToBopoT 1
50 Pemenue 3amau 1
ol Konmponvnas paoma Ne 5 «/leusicenusn» 1
HauanabHblie cBeieHust u3 crepeomerpuu (10 u)
52-55 | Ananus K. p. MHOTOrpaHHUKH 4
56-59 | Tena u MOBEPXHOCTH BPALICHHS 4
60-61 | O6 akcroMax IIIAHUMETPUH 2
IMoBTOopenue (7 1)
62-66 | IToBropenue Kypca 9 Kinacc 5
67 K/p Ne 6 «<Hmozoeas konmponvnas paboma 1
68 Amnanus K. p. O60011eHNE 3HAHUM 1
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