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HHOACHUTEJIBHAA 3AIIUCKA

['eomeTpuss Kak OAMH M3 OCHOBHBIX PA3/EJIOB IIKOJbHOW MAaT€MaTUKH, UMEIOIINN CBOEH UEIbIO
o0ecrneynTh M3ydyeHUE CBOMCTB M pa3MepoB (UIyp, MX OTHOLICHWH M B3aUMHOE PpacCIOJIOXKEHUE,
ONMPAETCS] HA JIOTMYECKYIO, JOKA3aTelbHYI0 JUHUIO. LIEeHHOCTh M3y4eHHUsT I'€OMETpUM Ha YpOBHE
OCHOBHOTO 00mIero 0oOpa3oBaHMs 3aKIIOYAETCS B TOM, 4YTO OOYYArOIIMKCS YYUTCS MPOBOIUTH
JIOKa3aTENIbHBIE PACCYXACHMS, CTPOUTh JIOTUYECKHE YMO3aKIKYEHMs, JOKa3blBaTb WCTUHHbBIC
YTBEPKACHUS. U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJIUTH PACCYXKACHUSI «OT HPOTUBHOIOY,
OTJIMYaTh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOPATHBIE YTBEPKICHHUS.

Bropoi 1enplo n3ydeHus: FTeOMETPUH SIBJISETCSA UCIOJIb30BAHNE €€ KaK MHCTPYMEHTA IIPHU PEIICHUN
KaK MaTeMaTHMYeCKHX, TaK M IPAKTHUYECKHUX 3aJa4, BCTPEYAIOIIMUXCS B PpEaIbHOW JKHU3HH.
OOyuaromuiics JOKEH HAyYUThCS ONPEIEIUTh TEOMETPUUECKYIO (PUTypy, OMCATh CIIOBAMU JaHHBIH
4epTéX WM PUCYHOK, HAWTH IUIOMIA/h 3€MEIbHOTO YYacTKa, PAacCUYUTaTh HEOOXOIUMYIO IHHY
OIITOBOJIOKOHHOTO KaOeus miu TpeOyeMble pa3Mephl rapaxa JJisi aBTOMOOHIIS. DTOMY COOTBETCTBYET
BTOpas, BBIUMCIMTEIbHAS JIMHUA B W3y4eHUHM reoMeTpuu. Ilpu pemieHunn 3agad mpakTHUYECKOIO
XapakTrepa O0OydYaroIIMiCs YYUTCS CTPOUTh MAaTEMATUYECKUE MOJENINU pPEaJbHBbIX JKU3HEHHBIX
CUTyalui, IPOBOJUTH BBIUYMCIICHUS U OLICHUBATH aJIcKBaTHOCTD IIOJIyYEHHOI'O pE3yJbTaTa.

Kpaiine BaxHO MOYEPKUBATH CBSA3U F€OMETPUH C APYTUMH YUeOHBIMU IPEAMETaMHU, MOTUBHPOBATH
UCIOJIb30BATh OINpPE/IEICHUs I'€OMETPUUECKUX (UIyp M HOHATHUH, €MOHCTPUPOBATh MPUMEHEHUE
MIOJlyYEHHBIX YMEHUH B (U3MKE U TeXHHUKE. DTU CBA3M HambOoisiee sipKo BUIHBI B TeMax «Bektops»,
«TpuronomerpuyecKkie COOTHOMICHU, «MeTo koopanHaT» u «Teopema Iludaropay.

VYuebublit Kypc «l'eoMeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE pa3/eibl  COACPIKAHUS:
«["eomerpuueckue GUTYpbl U UX CBOMCTBa», «/3MepeHHnEe reOMEeTPHYECKUX BEINYHHY», «JleKapTOBBI
KOOPJAMHATHI Ha TUIOCKOCTHY, «BeKTOPBI», «BIKEHHS IIIIOCKOCTIY, «IIpeobpazoBanus mo1o0us».

Ha u3yuenue yyeOHoro kypca «I'eomerpusi» orBoautcs 204 vaca: B 7 kiacce — 68 yacoB (2 yaca B
Hezento), B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).



COILEPKAHUE OBYYEHUSA

7 KIIACC

HauanbHbie moHsiTUs reoMeTpuu. Touka, npsamasi, OTpe3oK, Jyd. Yroi. Bunasl yrios. BepTukaibHbie
U CMexHble yribl. buccektpuca yria. Jlomanas, MHoroyroiapHuk. IlapamnenbHocTs H
NEPIEHIUKYIISIPHOCTD MPSIMBIX.

Cummerpuunbie ¢urypel. OCHOBHBIE CBOMCTBa OceBOW cuMMeTpuu. [Ipumepsl cummeTpuu B
OKpY aroIleM MHUpE.

OCHOBHBIE TOCTPOCHHUS C IOMOINBI LUPKYJd W JMHEeWKku. TpeyronsHuk. BeicoTa, Meauana,
OuccekTpuca, X CBOMCTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUH TpeyroibHUKH. HepaBeHCTBO TpeyroiabHHUKA.

CaolicTBa U MPU3HAKK PaBHOOEIPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCTBa TPEYTOILHUKOB.

CBolicTBa M MpU3HAKU NapauleabHBIX MNpsAMbIX. CyMMa YIJIOB TpeyrosibHUKA. BHelHue yriisl
TPEYroJIbHUKA.

[TpstmoyronbHbIN TpeyroabHUK. CBONCTBO MeAHAaHbI MPSIMOYTOJBHOIO TPEYrOJIbHUKA, IPOBEIEHHOM
K runotenyse. [Ipu3Haku paBeHCTBA NPSIMOYTOJIbHBIX TPEYTroJIbHUKOB. [IpSAMOYTroabHBINA TPEYTrOJbHUK
¢ yrioMm B 30°.

HepaBeHcTBa B reoMeTpHUM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMaHOM, TeopemMa o
0oJbIIIeM yTiie U OOJbIIeH CTOpOHE TpeyrodbHUKa. [lepreHauKynsap u HaKJIOHHASL.

['eomeTpuueckoe mMecTo To4eK. buccekTpuca yriia U CepeIUHHBIA NMEPHNEHAUKYISP K OTPE3KY Kak
TreOMETPUYECKUE MECTA TOUEK.

OKpy’>XKHOCTb M KpYI, XOpJa U JUaMeTp, UX CBOMCTBA. B3auMHOE pacronokeHue OKpPYKHOCTH U
npsimoid. KacarenbHast u cekymias Kk okpy»kHocTu. OKpy’>KHOCTb, BIMCaHHasi B yroi. BmucanHas u
OIMCaHHasl OKPYKHOCTHU TPEYroJIbHUKA.

8 KUIACC

Yersipéxyronsuuku. [lapamnemorpaMM, ero Tmpu3Haku U cBoWcTBa. YacTHble — ciydau
napajiesiorpaMMoB  (TIPAIMOYTOJIBHUK, pOMO, KBajapar), MX MpH3HaKM M cBoicTBa. Tpameuus,
paBHOOOKas Tpanenus, e€ cBoiicTBa 1 nmpu3Haku. [IpsMoyronbHas Tpaneuus.

Meton yaBoenuss wmeauanbl. LleHTpanmbHas cummerpusi. Teopema @aneca u  TeopemMa o
MIPOIOPLIMOHANIBHBIX OTpE3Kax.

Cpennve TMHUM TpeyrojJbHUKa U Tpanenuu. LleHTp Macc TpeyronbHUKa.

[TogoGue TpeyronpHukoB, Kodhduiument moxobus. I[lpuzHaku moaO00UST  TPEYTOJHHUKOB.
[TpumeHeHne NoJ00HS MPH PELLICHUH MPAKTUYECKUX 3a/1a4.

CpoiictBa ruromaael reoMmerpudyeckux ¢uryp. Dopmynbl JUId  IUIOIIAAM  TPEyroJbHHKA,
napasenorpamMma, pom6a u tpanenuu. OTHOIIEHHE TUIO0IaAe MOJ00HBIX GUTyYD.

Brruncnenue miomianeii TpeyroJbHUKOB M MHOTOYTOJILHUKOB Ha KJIeT4aToi Oymare.

Teopema ITudaropa. Ilpumenenue Teopemsl [ludaropa npu pemieHnn mpakTHYECKUX 3ajad.

CuHyc, KOCHHYC, TaHT€HC OCTpPOro yrjla MpsMOYTOJIBHOIO TpeyroibHuka. (OCHOBHOE
TPUTOHOMETPUIECKOE TOKIACCTBO. Tpuronomerpudeckue Gpyukiuu yrios B 30, 45 u 60°.

BnucanHble M HEHTpalbHBIE YIUIBI, YTOJI MEXIY KacaTeIbHOM M XOPIOH. YTIIBI MEXIY XOpPAAMH U
CEKyIIMMHU. BrncaHHble U ONMCAHHBIE YETBIPEXYTrOJbHUKM. B3auMHOE pacnosiokeHue AByX
okpyxHoctell. Kacanue okpyxHocreil. O01une KacaTrenbHble K IBYM OKPY>KHOCTSIM.

9 KJIACC
Cunyc, kocunyc, TanreHc yrioB oT 0 go 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO.
®opmyJibl IPUBEACHUS.



Pemenne tpeyronpHuKoB. Teopema KOCMHYCOB U T€OpEMa CUHYCOB. PellleHne mpakTHUecKuXx 3a1a4y
C UCHOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeoOpazoBanue nonodus. [Tonodue coOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa 0 MpOU3BENEHUH OTPE3KOB XOP, TEOPEMBI O IIPOU3BEACHUHN OTPE3KOB CEKYILUX, TEOPEMA O
KBaJpaTe KacaTeJIbHOM.

BexTop, mnmMHa (MOAYJb) BEKTOpA, COHAIIPABJIEHHBIE BEKTOPBI, MPOTHBOIIOJIOKHO HAINpPABICHHbIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEPALIMU HAJ BEKTOpaMH. PasimoxeHue
BEKTOpa IO JABYM HEKOJUIMHEAapHbIM BekTopaMm. KoopauHarel BekTopa. CKalsipHOE MNPOU3BEACHHUE
BEKTOPOB, IPUMEHEHUE I HAXO0XK/ICHUS IJIMH U YTJIOB.

JlexapToBbl KOOpJIMHATHI HA IUIOCKOCTH. YPaBHEHUs MNPAMOW M OKPYXHOCTHM B KOOpAMHATax,
[epECEYCHUE OKPYKHOCTEN U NPAMBIX. MEeTO KOOPJAMHAT U €r0 IPUMEHEHUE.

[IpaBuibHBIE MHOTOYroOJbHUKH. JlnuHA OKpykHOCTH. ['pamycHas W paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyKHOCTeH. [imomans kpyra, ceKTopa, CermMeHTa.

JIBIDKEHUSI TUIOCKOCTH W BHYTPEHHHE CUMMETpHH GUryp (dJIeMEHTapHbIE MpPEICTABICHHUSA).
[TapannensHblii iepenoc. [1oBopoT.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE  pe3yJabTaThl  OCBOCHHS  IporpamMMbl  ydeOHOro  kypca  «l'eomeTpus»
XapaKTepU3YIOTCS:

1) naTpuoTH4YECKOEe BOCIIUTAHME:

MPOSIBJICHUEM HHTEpeca K MPOIUIOMY U HACTOAILIEMY POCCHICKONM MAaTeMaTHKH, LEHHOCTHBIM
OTHOIIEHUEM K JIOCTHKEHHUSIM POCCHUMCKMX MAaTEMATHKOB M POCCUMCKOM MAaTeMaTUYECKOW IIKOJbI, K
HCIOJIb30BAHUIO ATUX JOCTHKCHHUI B IPYTHX HayKax M MPUKIATHBIX chepax;

2) rpa:kIaHCKoOe M TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHITIOJIHEHUIO 00SI3aHHOCTEN IpakJIaHWHA U PEaIM3allid €ro MpaB, MPpeACTaBICHUEM
0 MaTeMaTHYeCKMX OCHOBAaX (YHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBJICHUH, MPOLEIYD
Ipa)XIaHCKOro 00IecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIIEHUIO 3TUYECKHX
mpo0yieM, CBSI3aHHBIX C MPAKTUYECKMM MPUMEHEHUEM TOCTHKEHHH HayKH, OCO3HAHHUEM Ba)KHOCTHU
MOPAJIbHO-ITUYECKUX MPUHIIMIIOB B ICSITEIIBHOCTH YUYEHOTO;

3) TpyA0oBOE BOCIMTAHME:

YCTAaHOBKOM HA AaKTMBHOE YyYacTHE B PEIICHUHM TMPAKTUUYECKHX 3a/Jad MaTeMaTHYECKOU
HaIpaBJIEHHOCTH, OCO3HAHMEM BAXKHOCTHM MATEMAaTHYE€CKOTrO OOpa3oBaHUS HA MPOTSKEHUU BCEH
KU3HU JJI yCIeUTHOW NpOo(ecCUOHATbHONW IEesSTeNbHOCTH W PAa3BUTHEM HEOOXOIMMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM M TOCTPOEHUEM HHAMBHIYabHON TPaeKTOpUU OOpa30BaHUS U KUZHEHHBIX
IUTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K 3MOILIMOHAJIBHOMY M 3CTETUYECKOMY BOCHPHUSITHIO MAaTEMaTHYECKUX OOBEKTOB,
3a/1a4, peleHu, pacCyKIeHN, YMEHUIO BUJIETh MaTeMaTUUECKIE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HueHHOCTH HAYYHOIO NMO3HAHUSA:

OpUEHTAINEN B JEATETLHOCTH Ha COBPEMEHHYIO CHUCTEMY HAayYHBIX MPEJCTaBIeHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YeNIOBEKa, MPUPOJIbI U OOIIECTBA, TOHUMAHUEM MAaTEMaTUYECKOW HayKu
Kak cdepbl 4YeIoBeUeCKOW MAesTeNbHOCTH, JITAaloB €€ pa3BUTUS W 3HAYUMOCTH JMJI Pa3BUTHUSA
LUMBWIA3AIMU, OBJIQJICHUEM SI3bIKOM MaTeMaTHKH W MaTeMaTH4eCKOM KyJIbTypoW KakK CpEeACTBOM
MMO3HAHMS MUPA, OBJIAJCHUEM MPOCTEHIIIMMHU HaBBIKAMH UCCIIE0OBATEIbCKOMN €SI TENIbHOCTH;

6) ¢usnyeckoe BoOcnUTaHUE, (POPMHPOBAHHE KYJbTYPbl 310POBbSI W 3MOLHMOHAJIBHOIO
oslaromosy4us:

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKUE 3HAHMS B HMHTEpPECaxX CBOETO 3J0POBbs, BEACHUS
310pOBOTO OOpa3a JKW3HHM (370pOBOE NHUTaHUE, COATAHCUPOBAHHBIM PEKUM 3aHATHA U OTIBIXA,
perymsipHas Qu3nyeckass aKTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBbIKa peQIeKCUH, NpHU3HAHHEM
CBOETO IpaBa Ha OMIMOKY M TAKOTO e MpaBa APYroro 4eJoBeKa;

7) 3K0JIOTMYeCKOoe BOCIIUTAHHE:

OpHEHTAIlMel Ha MPUMEHEHNE MAaTeMAaTUYECKUX 3HAHUM JUTsl pEIICHUS 3a/1a4 B 00JIACTH COXPAaHHOCTH
OKpY’KaloIlled cpeabl, IUIAHUPOBAHUSI TOCTYNKOB M OLEHKM HMX BO3MOXHBIX MOCIEICTBUM ISt
OKPY’KaIOIIEeH Cpe/bl, OCO3HAHMEM TJI00aJhbHOTO XapaKTepa JKOJIOTHYECKUX MpoOJeM M IMyTed X
perieHus;

8) axanTanusi K MI3MEHAIOUUMCS YCJI0BUAM COLMATBHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBUSX HEOINPEACIEHHOCTH, TIOBBIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU Y€pPe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM YUCJIE YMEHHE YUUTHCS y IPYTUX JIOACH,
prOOpEeTaTh B COBMECTHOM IEATEIHHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUU U3 OTIBITA IPYTHX;



HE00X0UMOCThIO B ()OPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4ucie (OPMYIUPOBATH UICH, MOHATHS,
TUNoTe3bl 00 OOBEKTaX M SBICHHUSAX, B TOM 4YHCIIE paHEE HEU3BECTHBIX, OCO3HABaTh NEHUIIUTHI
COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaThb CTPECCOBYIO CHUTYalUIO, BOCIPUHMMATH CTPECCOBYIO CHUTYalLUI0 Kak
BbI30B, TpeOYyIOIIMA KOHTPMEpP, KOPPEKTUpPOBAaTh IPUHUMAEMble pEIIEHUs U  JACUCTBHUA,
(bopMyIHpPOBATH U OLIEHUBATH PUCKHU U MTOCIEACTBUS, (OPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJBTATBI

ITo3HaBaTebHBIE YHMBepPCaJbHbIe yUeOHbIe AeliCTBUS

Ba3zoBble Jjornueckue aeiicTBHA:

o BBISIBJIAITh U XapaKTEpU30BaTb CYLIECTBEHHbIE NPU3HAKM MAaTEeMaTHUYeCKUX OOBEKTOB,
MOHATUH, OTHOIIEHUH MEXIy MOHATUSAMH, (DOPMYyITUpPOBATh ONpEACICHUS MOHATHH, yCTaHABINBATH
CYILIECTBEHHBIH TNpHU3HAK KIacCU(UKAIMK, OCHOBAaHMSA i OOOOIIEHUS M CPABHEHUS, KPUTEPUU
IIPOBOJAMMOIO aHAJIN3a;

o BOCIIPUHMMATh, (OPMYJIMpPOBaTh M NPeoOpa3oBbIBATH CYKICHHS: YTBEPAUTEIbHBIE H
OTpHULaTENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

o BBISIBJIAITh MAaTE€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M W NPOTUBOpeuMs B (hakrax,
JAaHHBIX, HAOJIOJEHUSAX U YTBEPXKACHUAX, Ipe/laraTh KpUTEPUH AJIsl BBIBJICHUS 3aKOHOMEPHOCTEN U
IIPOTUBOPEUYMI;

o JieNlaTh BBIBOJIBI C HCIOJb30BAaHMEM 33aKOHOB JIOTMKHU, JEAYKTUBHBIX W HHIYKTHUBHBIX
YMO3aKJIOYEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

o pa3duparh JI0Ka3aTeNbCTBA MATEMAaTHYECKHX YTBEPXKICHHH (MpsIMBbIE M OT TMPOTHUBHOIO),
MPOBOJIUTH CAMOCTOSITENIFHO HECIIOKHBIE JIOKA3aTeNbCTBA MAaTEMaTHYeCKUX (PAKTOB, BHICTPAWBATh
apryMeHTalI0, TPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE PACCYKICHMUS;

. BBIOMpATh cIOCO0 pelieHus: yueOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BapHaHTOB PELLEHUS,
BbIOMpaTh HanboJee MOIXOASIINHI ¢ YYETOM CaMOCTOSITENbHO BBIJCICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarebckme 1eiCTBUS:

o HCIIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATENbCKUM HMHCTPYMEHT IMO3HaHUS, (OpMyIHpOBaTh
BOMPOCHI, (DUKCHUPYIOLIME MPOTHBOpEYHE, MPOoOJIeMy, CaMOCTOSTEIbHO YCTaHABIMBAaTh HCKOMOE U
JaHHOE, POPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIUIO, MHEHHUE;

o MPOBOAUTh IO CAaMOCTOSATEIBHO COCTABICHHOMY IUIaHY HECJOXKHBIM 3KCHEPHUMEHT,
HeOoJIbIIIOe  MCCIIEOBAaHUWE [0 YCTAHOBJIGHHMIO OCOOCHHOCTEH MaTeMaTH4ecKoro OO0beKTa,
3aBUCUMOCTEH 0OBEKTOB MEXy COOOH;

o CaMOCTOSITENIbHO (POpPMYJIUPOBaTh OOOOILIEHUS W BBIBOJBI 1O pe3yjbTaTaM IPOBEIEHHOTO
HaOIOZCHUs, MCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTHh IOJYYEHHBIX pE3yJbTaTOB, BBIBOJOB M
0000IIIeHMI;

o MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCA, a TAK)KE BBIABUTATh MPEIOI0KEHUS O €ro
Pa3BUTHUHU B HOBBIX YCIIOBHSX.

Paborta ¢ nnopmanmeii:

o BBISIBJISITH HEIOCTATOYHOCTh U U30BITOYHOCTH HH(POpPMAIUH, TAaHHBIX, HEOOXOAMMBIX JUIS
pelIeHns 3a/1a4y;

o BbIOMpPATh, AaHAJIM3UPOBATh, CHCTEMATH3UPOBATh W HHTEPIPETHPOBATH HHPOPMALIUIO
pa3NUYHBIX BUAOB U (POPM IPEICTABICHHUS;

o BbIOMpaTh (hopMy MpencTaBieHUs] HHMOPMALMK M WIUIIOCTPUPOBATH pELIaeMble 3a/lauu
cXeMaMH, AMarpaMMaMHy, MHOH rpadukoil 1 uX KOMOMHALUAMUY;



o OLIEHUBAaTh HAAEKHOCTh HMH(DOpPMALMM 10 KPUTEPUSM, NPEAJOKEHHBIM YUUTEIEM WIN
c(OpMyYITUPOBAHHBIM CAMOCTOSTEIHHO.

KomMMyHMKaTUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

o BOCIIPUHMMATh M (HOpPMYyJIUpOBaTh CYKICHHS B COOTBETCTBUM C YCJIOBUAMHU M LEISIMU
o0IIeHus, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MHCbMEHHBIX TEKCTaX,
JlaBaTh NOACHEHMs 10 X0y PELICHUs 3a7aui, KOMMEHTHPOBATh I1OJIyYE€HHBIN pe3yJIbTarT;

o B XoJie OOCYXKJEHHUs 3aJaBaTb BOINPOCHl IO CYLIECTBY OOCYKIAeMOH TeMbl, MpPOOIEMBI,
pemaeMoi 3agaud, BBICKA3blBaTh HJICH, HAIIEJICHHbIE Ha IIOMCK pEIICHUS, COIMOCTaBIATH CBOU
CYXJIEHHUS C CYXICHHSIMU JPYTUX YYAaCTHHKOB JHaiora, OOHApYXHBAaTh pPa3Mdhe U CXOJICTBO
NO3ULMH, B KOPPEKTHOH opme (HopMyIupoBaTh pa3HOIIACHs, CBOM BO3PAKEHMUS;

o IPEJCTaBIATh PE3YyJbTaThl PELICHUs 33Ja4yd, HKCIEPUMEHTa, HCCIEAOBaHMs, IPOEKTa,
CaMOCTOSITENILHO BBIOMpaTh (POPMAT BBICTYIUICHHUS C Y4YETOM 3ajad MPEe3eHTAlUH U O0COOEHHOCTEH
ayJUTOpUHY;

o [IOHMMaTh U HCIOJb30BaTh NPEUMYLIECTBA KOMAHIHOM M MHIMBHIYaJbHOH pabOThl Ipu
peleHrH y9eOHbIX MaTeMaTHUECKUX 3a/1a4;

o NPUHUMATh 1EIb COBMECTHOW JESATEIbHOCTH, IUIAHUPOBATh OPraHU3aIHMI0 COBMECTHOU
paboThI, pacmpenensTs BUABI paboT, AOrOBapuBAaThHCS, OOCYKIAaTh MPOIECC M pe3yiabTaT padoOTHI,
0000111aTh MHEHUS HECKOJIBKUX JIIONIEI;

. y4acTBOBaTh B TPYMIOBBIX (hopMax paboTbl (0OCYKAeHUs, OOMEH MHEHHSMH, MO3TOBBIC
IITYPMBI U JPYTHUE), BHIIIOJHATH CBOIO YacTh PabOThl U KOOPAMHUPOBATH CBOM JCHCTBHSI C JPYTUMHU
YJieHAaMH KOMAaHJIbl, OIICHWBAaTh KA4yeCTBO CBOETO BKJIAJa B OOIIUI TPOIYKT IO KPHUTEPHSIM,
cOpMyITHMPOBaHHBIM YYaCTHUKAMHU B3aUMOCHCTBUS.

Pery1siTuBHBIe yHMBepcaabHble y4eOHbIe AeiicTBUSA

Camoopranusanus:

o CaMOCTOSITENIbHO COCTaBJIATh IUIAH, aJlTOPUTM pELIeHUs 3a/aud (WIM €ro 4acTb), BRIOUpPATh
COCcO0 pelIeHns ¢ Y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEILICHUH ¢ y4ETOM HOBON MH(OpMAIIUH.

CaMOKOHTPOJIb, IMOLMOHATbHbII MHTEJJIEKT:

o BJaJIeTh CIIOCOOAMU CaMOIPOBEPKH, CaMOKOHTPOJS Tpoliecca M pe3yibTara pelleHus
MaTeMaTHYeCcKOM 3a1aun;

. NpeIBUIETh TPYAHOCTH, KOTOpPhIE MOTYT BO3HUKHYTh IpU pEIIEHUH 3aJauyd, BHOCHUTH
KOPPEKTHBBI B JESITEILHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, HAHJEHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEH;

o OLIEHUBATh COOTBETCTBUE pe3yjibTaTa JIESITEIbHOCTH IOCTABICHHOW IIETH U YCIOBHSM,
OOBSICHATh TPUYHMHBI JTOCTH)KCHUSI WM HEIOCTH)KCHUS IIeNTM, HAaXOIHWTh OIIUOKY, /JaBaTh OLEHKY
IPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATDBI

K koniy o0ydenus B 7 Kj1acce 00y4aromuUics MOIyYUT CIIeIyIOIue NPeIMETHbIE Pe3yIbTaThl:

Pacno3naBate M3ydeHHBIE T'eOMETpUYECKHEe (UTYpBI, ONpeNeNiaTh MX B3aWMHOE pacIoJIOKEHHE,
n300pakaTh TE€OMETpPHUYECKUE (UTYpbI, BBIIOIHATH YEPTEXKH IO YCIOBHIO 3amaud. M3mepsTs
JMHEWHBIE U YTJIOBbIE BEJIMUMHBI. PemaTh 3a1aun Ha BBIYMCIIEHUE UIMH OTPE3KOB U BEJIMYMH YTJIOB.

Jenatb rpyOylo OLIEHKY JUHEHHBIX M YIJIOBBIX BEJIMYUH MPEJIMETOB B peabHON KU3HU, Pa3MEPOB
IPUPOJHBIX 00BEKTOB. Pa3nnyare pa3mMepsl 3TUX 00BEKTOB MO MOPSAKY BEJINYUHBI.

CTpouTh 4epTeKU K TEOMETPUUYECKUM 3aauaM.



[Tomp30BaTbCAd NpPU3HAKAMM PAaBEHCTBA TPEYTOJBHUKOB, HCIOJIB30BATh IIPU3HAKM M CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB IPH PEILICHUH 3ajad.

ITpoBOAUTB JTOTMYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM I€OMETPUUYECKUX TEOPEM.

[Tonb30BaTbcs NpPU3HAKAMHM PABEHCTBA IPSMOYTOJBHBIX TPEYTOJbHUKOB, CBOICTBOM MEJIUAHBI,
IIPOBEEHHON K TMIIOTEHY3€ MPSMOYTOJBbHOIO TPEYTOJbHUKA, B PELIEHUN T'€OMETPUUECKUX 3ajau.

OnpenensaTh napauieIbHOCTh MPSAMBIX C ITOMOIIBIO YIVIOB, KOTOpBIE O0Opa3yeT ¢ HUMHU CEKylIlas.
OnpenensaTs napaienbHOCTh NPSIMbBIX C ITOMOIIBIO PAaBEHCTBA PACCTOSIHUMM OT TOYEK OJHOM NpSAMOM
JI0 TOYEK APYTrOoM MPSMOM.

Pemate 3aaun Ha KiaeT4aToi Oymare.

[TpoBOIUTH BBIYMCIEHHUS U HAXOAWUTh YMCIOBbIE U OYKBEHHbIE 3HAUEHMsI YIJIOB B T€OMETPUUYECKUX
3a/1la4ax C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJBHHUKOB M MHOIOYTOJIBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MpPH TMEPECeUCHUH JBYX IMapajUIeIbHBIX NPAMBIX CEKylled. PemaTh npakTuyeckue
3a/1a4d Ha HAXOXKJCHUE YIJIOB.

Brnageres TOHATHEM TIe€OMETPUYECKOTO MeECTa TOYEK. YMETh ONpPENeNsiTh OHMCCEKTpUCY yIia H
CEpEMHHBIN NEPIIEHIUKYJIAP K OTPE3KY KaK T€OMETPHUUECKHE MECTa TOUEK.

@opMyIMpOBaTh ONPEAEIEHUS OKPY)KHOCTM W Kpyra, XOpAbl M JUaMeTpa OKPY>KHOCTH,
I10JIB30BATHCS UX CBOMCTBAMU. Y METh IPUMEHATH 9TH CBOKCTBA IIPU PEILIEHUU 3a7ad.

Bnagers moHATMEM ONMCAHHOM OKOJO TPEYrOJbHUKA OKPYKHOCTH, YMETb HAXOAWUTHb €€ LIEHTP.
[Tonp3oBatbes (hakTaMu O TOM, 4TO OMCCEKTPHUCHI YTIJIOB TPEYTOJIbHHUKA IIEPECEKAIOTCS B OJTHON TOUKE,
1 0 TOM, YTO CEPEIUHHBIC EPIIEHIUKYIISPBI K CTOPOHAM TPEYTOJIbHUKA [IEPECEKAOTCS B OJJHON TOUKE.

Branets noHATHEM KacaTeabHOW K OKPYXHOCTH, IIOJIb30BAaThCS TEOPEMOM O MEpHEHAUKYJISIPHOCTH
KacaTelbHOU U pajuyca, IpOBEAEHHOIO K TOUKE KacaHUs.

[Tonb30BaThcs MPOCTEUIIMMHU TI'€OMETPUUECKHMH HEPAaBEHCTBAMHU, INOHMMATh MX IPAKTUYECKHUM
CMBICIL.

ITpoBOAUTH OCHOBHBIE T€OMETPUUECKHUE IOCTPOEHHMS C TOMOLIBIO HUPKYJISA U JINHEHKU.

K koHiy o0y4eHus B 8 kiacce 00ydaromuiics MoyduT ciaelyromue NpeIMEeTHbIE Pe3yIbTaThl:

Pacnio3HaBaTh OCHOBHBIE BH[Ibl YETBIPEXYTOJIBHUKOB, UX AJIEMEHTHI, MOJIb30BAaThCS UX CBOMCTBAMM
IIPY PELICHUN T€OMETPUUYECKUX 3a/1a4.

[TprMeHsITh CBOMCTBA TOUKHU IIEPECEUEHUsI MEIUaH TPEYroJibHUKA (LIEHTpa Macc) B PELLIEHUH 3ajau.

Bnanerp noHsiTueM cpedaHeW JMHUM TPEYrojbHUKAa M Tpaleluud, NPUMEHATh MX CBOMCTBA IpPHU
pemieHun  reomerpudeckux  3amad. [lome3oBarbes  Teopemont  QPameca M TEOpeMOM O
MIPOMOPLNOHANIBHBIX OTPE3KAaX, MPUMEHATh UX I PELIEHUS IPaKTUUECKUX 3a/1a4.

[TpuMeHATH MPU3HAKK OO0 TPEYTOIBHUKOB B PEILIEHUH F€OMETPUUECKUX 3a/1au.

[Tons3oBatbess Teopemoil Iludaropa ams pelieHHs TeOMETPUUECKUX W HPAaKTUYECKHUX 3ajad.
CrponuTh MaTeEMAaTHUYECKYH0 MOJENb B INMPAKTUYECKHX 3aadyax, CaMOCTOSATENbHO IENaThb YEPTEX U
HaXOJUTh COOTBETCTBYIOILIUE JITMHBI.

Brnagerps moHATHSAMHU CHHYCA, KOCHHYCA UM TaHT€HCa OCTPOrO yria MpsIMOYTOJILHOTO TPEYroJIbHHKA.
[Tonb30BaTbcst STUMU MOHATUSAMU JJIS1 PELICHUS TPAKTUYECKUX 3a/1a4.

BoruncnsaTe (pa3nuuHbIMUA cioco0aMu) MI0MaaAb TPEYTolbHUKA U TUIOIIAI MHOTOYTOJIBHBIX (QUTYP
(M0AB3ysCh, II€ HEOOXOAUMO, KaIbKyJIATOpoM). IIpuMeHaTh mojyuyeHHble YMEHUS B MPAKTHUECKUX
3a/a4ax.

Bragerp MOHATHSAMHM BIMCAaHHOIO W IEHTPAJIbHOIO yTja, WUCIOJIB30BATH TEOPEMBI O BIMCAHHBIX
yriax, yriax MeXAy XopJamH (CeKyIMMH) M YIVIE MEXKIY KacaTelIbHOM M XOpJOW NpH pelIeHun
reOMETPUUYECKUX 3aa4.

Bnagers mNOHATHEM ONMCAHHOTO  YETBIPEXYTOJbHHMKA, IPUMEHATH CBOMCTBA  OINMCAHHOTO
YETBIPEXYTOJILHUKA IIPU PEIICHUHN 3a1a4.



[IpyuMeHsTh MOJy4YeHHbIE 3HAHWS Ha MPAKTUKE — CTPOUTh MaTeMaTHUYeCKWe MOJAENTH i 3a1ad
peaibHOM KU3HU W TPOBOJUTH COOTBETCTBYIOIIME BBIYMCIEHUS C TMPUMEHEHHEM Noao0us u
TPUTOHOMETPHH (II0JIb3YACH, TJIe HEOOXOAUMO, KATbKYJIATOPOM).

K koniy o0ydenus B 9 kjacce 00yJaromuiics MoIyuuT CIeIyIOIue MPeIMETHBIE Pe3yIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (YHKIUH OCTPHIX YTJOB, HAaXOAWUTh C HUX IOMOULIBIO DPA3IUYHBIC
3JIEMEHTHI IPSIMOYTOJIBHOTO TPEYTOJbHHKA («PELIeHNE MPSIMOYTOJIBHBIX TPEYTOIBHUKOBY). HaxonuTh
(c MOMOIIIBIO KATBbKYJISATOPA) TMHBI U YTIIbI IS HETAOIUYHBIX 3HAYCHUH.

[Tonb30BaTbes (opMylaMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM IS
HAXO0XICHUS COOTHOILIEHUN MEXy TPUTOHOMETPHUUECKUMH BETUYMHAMHU.

Hcnonp30BaTh TEOpEMBbl CHHYCOB M KOCHHYCOB [UISI HAaXOXICHHUS Pa3IMYHBIX DJIEMEHTOB
TpPEYroJibHUKa («pellIeHne TPEyroJIbHUKOBY ), IPUMEHSTh UX MPU PELICHUH F€OMETPUUECKUX 3aau.

Branetp moHATHSAMU TPeoOpa3oBaHUs MOJO0HMS, COOTBETCTBEHHBIX JIEMEHTOB MOMOOHBIX (uryp.
[Tonp30BaTbesl CBOWCTBAMH IMOJ00MST MPOU3BOJBHBIX (UTYDP, YMETh BBIYHCIATH UIMHBI U HAXOIHUTH
yrasl 'y nonoOHbIX ¢uryp. llpumensTs cBoiicTBa momoOHMs B TPAKTHYECKUX 3aJadax. YMeETh
MPUBOANTH TPUMEPHI TOJOOHBIX (PUTYP B OKPYKAIOILIEM MHUDE.

[Tonb30BaThCs TEOpEMaMH O MPOU3BEIACHUM OTPE3KOB XOPJ, O MPOU3BEICHUU OTPE3KOB CEKYIIUX, O
KBaJipaTe KacaTeabHOM.

[Tonb30BaTbCs BEKTOpaMH, MOHUMATh UX F€OMETPUUECKUN U (PU3UYECKHil CMBICI, TPUMEHSITh UX B
pEIIeHNH TeOMETPUUECKUX U PU3NUYecKuX 3a1a4. [[puMeHsTh cKansipHOE MPOU3BEICHNE BEKTOPOB IS
HAXOXXJCHUS JJTUH U yTIIOB.

[Tonp30BaTbCs METOAOM KOOPAWHAT HA IUIOCKOCTH, PUMEHATH €r0 B PEUICHUH T'€OMETPHUECKUX U
MPAKTUYECKHX 3a/1a4.

Brnagets mOHATHSIMH IPAaBUIIBHOTO MHOTOYTOJIBHUKA, UTHHBI OKPYKHOCTH, JAJIMHBI IyTH OKPY>KHOCTH
Y paJiIiaHHON MEpHI YTJIa, YMETh BBIYHCIATH IUIOMIAL Kpyra U ero 4actei. [IpuMeHsTh moryueHHbIe
YMEHUS B IPAKTUUECKUX 3ajauax.

HaxonuThk ocu (WK LEHTPbI) CUMMETPUU (UTYD, TPUMEHSATh ABUKEHHS IUIOCKOCTH B NMPOCTEHIINX
cllyyasx.

[TpuMeHATH MOJydYeHHbIE 3HAHMS Ha NPAKTUKE — CTPOUTh MaTeMaTHMYeCKHe MOJAEIM JUIsl 3a/1ad
peambHONH KHM3HH M TPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHHS C TNPHUMEHEHHEM I0J00us U
TPUTOHOMETPUUECKHUX QYHKIHH (IT0JIb3YACh, T1Ie HEOOXOAUMO, KAIbKYJISATOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KonuyectBo yacoB DJIeKTPOHHBIE
Ne ni/m HaumeHoBaHMe pa3aesioB M TeM MPOTrPaMMbl B Kourponbubie  IIpakTuyeckue (undposbie)
cero padoThI padoThI o0pa3oBaTeJibHbIE
pecypcbl
[Ipocreiiline reomerpuueckue GUrypsl u
1 I/I)I: cBoiicTBa. M3me TepHI/Ie FCOMe(b I/I}‘III;CKI/IX 14 bubmmorexa [JOK
’ p P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bu6mmoreka [IOK
2 T 22 1
PEYTONBHIRH https://m.edsoo.ru/7f415e2e
3 [TapajienpHble NpsAMbIE, CyMMa YIJIOB 14 1 bubnnorexa [HOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 Oxkpy’XKHOCTb U KpyT. ['eomeTpuueckue 14 1 bubnnorexa [HOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
5 I1 0600 i 4 1
OBTOPEHHE, ODODIICHHE SHAHH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIACC

KosimuecTBo 4acos DJIeKTPOHHbIE
Ne ni/m HaumeHoBaHMe pa3iesioB U TeM NPOTrPAMMbI B Kourponbubie  IIpaktnyeckue = (uupposbie)
cero paGoThI padoTbI o0pa3oBaTeJIbHbIE
pecypcenl
N bu6nmoreka [IOK
1 4 12 1
CTRIPEXYTOMRHII https://m.edso0.ru/7f417e18
Teopema ®aneca u TeopeMa o
2 MPOMOPIIMOHAIBHBIX OTPE3KaX, MOJ0OHbIE 15 1 bubmorexa HOK
potioptt P  1OA https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
[Inomane. Haxoxaenue miomanen
3 TPEYTrOJIbHUKOB U MHOTOYTOJIBHBIX (hur 14 1 bubmmorexa [JOK
pey 4 P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa n Hayana 10 1 Bbu6mmotreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vbl B OKpyKHOCTU. Brincanusie u
5 OIMCAaHHBIE YETHIPEXYTOJIbHUKH. 13 1 bubmuoreka [IOK
KacarenbHbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYHOCTEU
bubnmorexa LIOK
6 IT 0006 7 4 1
OBTOPEHHE, OOODIEHHE SHatiH https://m.edsoo.ru/7f417e18
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KUIIACC

KosanuecTBo yacos DJIeKTPOHHbIE
Ne ni/m HaumeHoBaHMe pa3aesioB M TeM NPOTrPaMMbl B Koutposububie = IlpakTuueckune (uudposbie)
cero padoThI padoThI o0pa3oBaTebHbIE
pecypcenl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubmmoreka [JOK
CHUHYCOB. Penienue TpeyrojbHMKOB https://m.edsoo.ru/7f41al2c
5 [Ipeo6paszoBanue nonodbus. Metpuueckue 10 1 bubnuoreka [IOK
COOTHOIIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bubnuoreka [{OK
3 B 12 1
CHTOPH https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
4 9 1
JlexapToBBI KOOPAMHATHI HA IJIOCKOCTH https://m.edsoo.ru/7f41a12¢
[IpaBuiIbHBIE MHOTOYTOIBHUKH. [[Ha
5 OKPY>KHOCTH U IUIOLIAb Kpyra 8 bubmmorexa LIOK
Py - I{U pyra. https://m.edsoo.ru/7f41al2c
Brraucnenne miomanei
bu6nunorexa LIOK
6 6
JIBHOKCHHSL ILIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 7 5 bu6nunorexa LIOK
3HAHUM https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIbBHOI'O
INPOLECCA

OBS3ATEJBHBIE YYEGHBIE MATEPUAJIBI 1JI1 YYEHUKA
Artanacsn JI.C., byty3oB B.®., Kangomues C.b. u apyrue ['eomerpus 7-9 knacc
Axuunonepnoe obmectso "HU3narensctBo "llpocsenienne”

A.I1. EpmoBa, CamocTrosiTesIbHbIE U KOHTPOJIbHBIE padboThl, M, Nnekca

METOANYECKHUE MATEPHUAJIBI JIUIS1 YUUTEJIA
Aranacsn JI.C., mMeTonnueckue pekoMeH1anuu K yueoOHuky I'eomerpus 7-9 kimacc AO
"UznarenbctBO "[IpocBenienue"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
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