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[losicHuTenpHas 3anucKa

PaGouas mporpamma y4eOHOro mpenmera «I'eomerpusi» (YrayONeHHBId ypOBEHb) Ha
YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs SIBISETCS COCTAaBHOW  4YacThbl0  OCHOBHOM
oOpa3oBaTeNbHON  TporpaMMbl  OCHOBHOTO  o0Omiero  oOpa3oBaHusi MyHUIIUIATBHOTO
aBTOHOMHOTO 00111e00pa30BaTeIbHOTO YUPEKICHUS «I UMHAZH.

Pabouas mporpamma yaeOGHOro Kypca «I'comerpusi» (yriryOJaeHHBIH YpOBEHB) pa3paboTaHa
Ha OCHOBE (eiepaibHOI paboveil MporpaMMEI.

Ha n3yuenue yuebHoro xypca «I'eomerpusi» orBoautcst 136 gacoB: B 8 kiacce — 68 yacoB
(2 yaca B Henento), B 9 kiacce — 68 yacoB (2 yaca B HEZEIIO).

Pabouas nmporpamma 1o reometpun (yriayOsieHHBIH ypoBeHb) obecnieunBaercs Y MK:

Artanacsa JI.C., byry3oB B.®., Kanomues C.B. u ap. ['eomerpus. 7-9 knacc M.: [Ipocsemienue,
2023.

CoaepixaHue Kypca reoMeTpuu
8 kuace

I'eomerpuuyeckue Gpurypsl
@Durypsl B reoOMeTpHHU U B OKPYKaloLeM MUpe
Briyknast v HeBbIyKI1asi GUrypsl. Beigenenue cBoiicTB 00beKTOB. MHOTOYTOJIBHUKH,
OKPYXHOCTB U Kpyr. OceBas cumMmeTpus reoMerpuueckux ¢uryp. Llentpanshas cummerpus
reoMeTpuuecKux Quryp.
MHOroyroJibHuKu
MHOroyrojapHUK, €ro 3J1EMEHTBI U €70 CBOMCTBA. BBINYKIIble U HEBBITYKIIbIE MHOTOYTOJIbHUKH.
CymMa yIII0B BBIITYKIIOTO MHOTOYTOJIbHUKA. YeThipexyroabHuku. [lapamienorpamMm, pomo,
IpSMOYTOJIbHUK, KBapaT, Tpanenus. CBOHCTBa U MPU3HAKHU MapajljieorpaMmma, pomoa,
MpsSMOYTOJIbHUKA, KBajipaTa. TeopeMa BapuHboHa.
OKpyXHOCTb, KPyT
Nx sneMeHTHI U cBOMCTBA. XOPJbI M CEKYIIIUE, UX CBOMCTBA. KacarenbHble U MX CBOICTBA.
LlenTpanpHble 1 BIIMCAaHHBIE YIIIbl. BiucaHHbIE U ONMCAHHBIE OKPYKHOCTH JJIs1 TPEYTOJIbBHUKOB.
BnicanHble 1 ONIMCAaHHBIE OKPYKHOCTH JIJIs1 YETHIPEXYTOJIbHUKOB. BHEBIIMCAHHBIE OKPYKHOCTH.
PagukansHas och.
OTHOICHUSA
PasencrBo puryp
[Ipu3Haky paBeHCTBaA MapajieIorpaMMOB.
ITapajieJbHOCTH NPSIMBIX
Teopema daneca.
IlepnenauKyasipHBIC NPSIMbIE
CepeaHHBIN IEPIICHAUKYIISIP K OTpe3Ky. CBOMCTBA U MPU3HAKU MEPIICHAUKYJISIPHOCTH MPSMBbIX.
HaxnonHusle, npoekuu, uX CBOMCTBA.
IMono0ue
[IponopruonaneHbIe 0Tpe3KH, moxodue guryp. [TonoOusie Tpeyroapauky. [Ipu3naku momoOus
TPEYroJIbHUKOB. OTHOIICHHUE TUIOIIAACH MOJOOHBIX UTYD.
B3aumHoe pacnoJioskeHue NPpAMON U OKPYKHOCTH, JIBYX OKPYKHOCTEH.
N3mepeHusi M BHIYUCICHUS
Beanunnbl
CuHycC, KOCHHYC M TaHT€HC OCTPOrO yIJia MPsIMOYTOJIbHOIO TpeyroiabHuka. [londarue o miomanu
TUIOCKOW (UTYpHI U ee cBoiicTBax. M3mepenue miomnianeil. EAuHUIBI n13MepeHus Mmiionau.
N3mepeHusi M BHIYUCICHUS



W3mepenue 1 BbIYKMCIEHUE TUIOIMAEH, BBIYMCIEHUE 3JIEMEHTOB TPEYTOJIbHUKOB C
WCIIOJIb30BAHUEM TPUTOHOMETPUYECKUX COOTHOIIEeHHM. [limomann. @opmynsl momanu
TpPEeyroJabHUKa, MapaieiorpaMMa U ero YaCTHBIX BUIOB, Tpamnenuu, popmyna ['epona. Teopema
[Tudaropa. [Tudaroporsr Tpoitku. TpUroHOMETPUUECKHE COOTHOIICHUSI B TIPSIMOYTOJIEHOM
TpeyroiabHuke. OprorpeyronbHuk. Teopema IItonemes. Teopema Menenas. Teopema UeBsbl.
I'eomeTpruyeckue NoCTpoeHUst

Jlenenue oTpe3ka B JaHHOM OTHOUIeHUH. OCHOBHBIE METO/IbI PEIICHHUS 331a4 Ha IOCTPOCHHUE (
METO/I Io100Us). DTarbl PEIICHH 33]]a4 Ha IOCTPOCHHUE.

9 kJaacce
I'eomerpuueckue Gpurypsl
@Durypsl B reoOMeTPpHHU U B OKPYKaloLeM MUpe
OceBast cuMMeTpHsi reoMeTpudeckux Guryp. LleHTpanbHas cuMMeTpuUsi TeOMETPUUYECKUX QUTYP.
MHOroyroJibHUKH [IpaBuIBEHBIE MHOTOYTOJIBHUKH.
®urypsl B npocTpancTBe (00beMHbBIe Tesa)
MHOrorpaHHuK 1 ero 31eMeHTsl. Ha3BaHus MHOIOTpaHHUKOB C Pa3HBIM ITOJIOKEHUEM U
KOJIMUECTBOM IpaHei. IlepBuuHbIe IpencTaBiaeHNs 0 TUpaMuIax, Napauleenune1ax, npu3mMax,
cdepe, mape, HUIMHIPE, KOHYCE, UX dJIEMEHTaX U MPOCTEUIINX CBONCTBAX.
HN3mepenus u BbIYMCICHUS
Beanuunnbl
[IpencraBnenne 06 0ObeMe MPOCTPAHCTBEHHOM (UTYpHI U ero cBoicTBaX. M3mepenue oobema.
Enunuiiel usmepenns o0beMoB.
HN3mepenus u BbIYMCICHUS
Bbruncienne 3eMEeHTOB TPEYTOJIBHUKOB € UCITOJIB30BAHUEM TPUTOHOMETPUUECKUX
cooTHOHIECHUH. DOPMYJIBI JNIMHBI OKPYXKHOCTH U IuIomanu kpyra. [limomans kpyroBoro cexropa,
KpyroBoro cermeHnTa. Inomaaps npaBuibsHOr0 MHOTOYroJIbHUKA. TpUrOHOMETpUYECKHE
¢ynkuuu Tynoro yria. Teopema kocunycoB. Teopema cuHycoB. PemieHne TpeyroJbHUKOB.
Brruncnenue yrinoB. Beluucienne BbICOThI, MEAMAHBI U OMCCEKTPHUCHI TPEYTOJIbHUKA.
OptotpeyronbHuk. Teopema [Itonemes. Teopema Menenasi. Teopema YeBsl.
Paccrosinus
CoiicTBa (aKCHOMBI) JUTHHBI, 00beMa (DUTYPBI.
I'eomeTpuyeckne nmpeodpazoBaHus
IIpeoOpa3oBanus
[IpencraBieHne o MEKIIPeIMETHOM MOHATHH «IIpeoOpazoBanuey. [IpeobpasoBanusi B
MaTeMatuke (B apupMeTuke, anredpe, reoMeTpruIecKue mpeoodpa3oBaHus).
JIBHIKEHMST
OceBast U LIeHTpaJIbHasi CHMMETPHH, TOBOPOT U NapajiienbHbIi nepeHoc. KomObunamu
IBIDKEHUN Ha IJIOCKOCTU U UX CBOMCTBA.
ITonoOue kak npeodpasoBanue
I'omotetus. ['eomerpudeckue mpeoOpa3oBaHms Kak CPEJCTBO J0KA3aTeIbCTBA YTBEPKICHUHA U
pelieHus 3a1a4.
BekTopbl M KOOPAMHATHI HA IJIOCKOCTH
BekTops!
[TonsiTue BekTOpa, NEHCTBUS Hall BEKTOPAMHU, KOJUTMHEAPHbIE BEKTOPBI, BEKTOPHBIHN 0a3Huc,
pa3iioKeHne BeKTOpa Mo 0a3MCHBIM BEKTOpaM. EqMHCTBEHHOCTh pa3ioKeHus: BEKTOPOB O
0a3ucy, UCIOJIb30BaHNE BEKTOPOB B pusuke. CKalspHOE MPOU3BEACHUE U €r0 CBONCTBA.
Koopannartsi
OCHOBHBIE IOHATHS, KOOPAUHATHI BEKTOPA, PACCTOSIHUE MEX Ay Toukamu. KoopauHaThl
cepeiMHbI OTpe3Kka. YpaBHeHus ¢uryp. [Ilppumenenne BEKTOPOB ¥ KOOPAMHAT JUISl PEILICHHS
reoMeTpuueckux 3aaad. AddunHas cucrema koopauHat. Pannyc-Bektopsl Touek. LlenTpons
CUCTEMBI TOYEK.



Ilnanupyembie pe3yJIbTaThbl 0CBOCHUSI IPOrPaAMMBbI Y4e0HOI0 Kypca
«I'eomeTpus» Ha yri1y0J1éHHOM YPOBHE OCHOBHOIO 00111ero 00pa3oBaHust

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE pe3yabTaThl OCBOCHHUS MPOrPAMMBI 110 MaTeMaTUKE XapaKTEpU3ylTCs B
YacTH:

1) naTpHOTHYECKOr0 BOCTIMTAHHUS:

IPOSIBJICHUEM HHTEpeca K INPOLUIOMY M HACTOSAIIEMY POCCUHCKONM MAaTeMaTHUKH,
LHEHHOCTHBIM OTHOILIEHWEM K JOCTH)KEHHSIM POCCHICKMX MAaTeMaTUKOB M POCCUUCKOU
MaTeMaTUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTIXKEHUN B IPYTHX HayKaX U MPUKIAJIHbBIX
chepax;

2) rpaKIaHCKOIO M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJHEHHIO OOSI3aHHOCTEH TIpaKAaHMHA M pealu3allid ero Ipas,
IPEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBAaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBIICHUU, TPOIEAYp TPa)TaHCKOro oOIiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O6CY)K,Z[CHI/IIO ITHYCCKHUX HpOGHGM, CBA3AaHHLIX C TPAKTUYCCKHUM MNPUMCHCHUCM ,Z[OCTI/I)I(CHI/Iﬁ
HAyKH, OCO3HAHUEM BaKHOCTU MOPAIbHO-ITHUECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) TPy10BOI0 BOCIIUTAHUSA:

YCTAaHOBKOW Ha aKTUBHOE YYacTHE B PEIICHUHM MPAKTHUUYECKUX 3aJad MaTeMaTHUYECKOM
HAIPaBIEHHOCTH, OCO3HAHUEM BKHOCTH MAaTEMATHYECKOTO 0O0pa30BaHUs Ha MPOTSHKEHUH BCel
YKU3HU JJI YCHEIIHON Mpo¢eCcCHOHANbHON AEITEIbHOCTH U PA3BUTHEM HEOOXOIMMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaIbHOW TPAaeKTOPUH OOpa3oBaHUA U
KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOro BOCIMTAHMSI:

CIIOCOOHOCTBIO K HMOILIMOHAILHOMY M OJCTETHYECKOMY BOCHIPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHU, pacCyKIeHUH, YMEHUIO BUJIETh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOr0 MO3HAHUA:

OpHEHTAIlMEeH B NEATEIFHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayuYHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNIOBEKa, MPHUPOABI U O0OIIecTBa, NOHUMaHHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4elOBEYECKOH MAeATeIbHOCTH, AITAaloOB €€ pa3BUTUS U
SHAYUMOCTHU JJId PA3BUTHA HUBUWIN3AlIUN, OBJIAACHUCM SI3BIKOM MATCMATHKU U MaTeMaTHYEeCKOHU
KYJIbTypOH KakK CpEICTBOM II03HAHUS MHpPA, OBJIAJEHUEM HAaBBIKAMHU MCCIIEI0BATEIbCKON
NeSITEIbHOCTH;

6) ¢Jusuyeckoro BocnUTAHUS, (POPMHUPOBAHUSA  KYJIbTYPbl 3I0POBbS M
IMOIUOHAIBLHOIO 0JIATONOJIYYHS:

TOTOBHOCTLIO MNPUMCHATL MATCMATUUYCCKHUC 3HAHUA B MHTCPECAX CBOCTO 3J0POBbLA,
BEJICHUS 37I0POBOTO 00pasa >KM3HHU (37I0pPOBOE MHUTAHHUE, COATAHCHPOBAHHBIN PEKUM 3aHATUN U
OT/IbIXa, peryisapHas (Qu3ndeckas aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBBIKA peIICKCHH,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa IPyroro 4eIoBeKa,

7) 3K0JIOTMYEeCKOr0 BOCTIUTAHUSA:

OpUEHTallel Ha MPUMEHEHUE MaTeMaTHYeCKHX 3HAHUHU NI pelleHus 3aaad B o0jacTu
COXPAHHOCTH OKpYXKarollel cpesbl, MJIaHUPOBAaHUS IOCTYNKOB M OIIEHKHM HX BO3MOXKHBIX
MOCTIEACTBUIA ISl OKPY>KAIOIIEH cpeibl, 0CO3HAHUEM TI00ATBHOTO XapaKTepa SKOJOTHYECKHIX
npo0JeM U MyTel uxX pereHus;

8) apanTanumM K M3MEHSIOIIUMCH YCJIOBHSAM COUMAJILHON M MPUPOIHOM Cpeabl:



TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBMSIX HEOIPEIEIEHHOCTH, MOBBIIICHAIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4€pe3 MPAKTUUECKYIO IEATEIBHOCTh, B TOM YHUCJIE YMEHHME YUUTBHCS Yy APYIUX
Jroied, mpuoOpeTaTb B COBMECTHOM JEATETLHOCTH HOBBIC 3HAHUS, HAaBBIKM M KOMIETCHIIUHN W3
OIbITA IPYTHX;

HEOOXOAUMOCTBIO B (DOPMHUPOBAHUHM HOBBIX 3HaHHWH, (GOpMyIupoBaTh WJIEH, MOHATHS,
TUIOTE3bl 00 0OBEKTaxX M SBJICHUSAX, B TOM YUCIIE paHee HEM3BECTHBIX, OCO3HABATH JC(UIIUTHI
COOCTBEHHBIX 3HAHUN ¥ KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYallMI0, BOCIHPUHUMATh CTPECCOBYIO
CUTYallU}0 KaK BbI30B, TPEOYIOIIMN KOHTPMEp, KOPPEKTHPOBATH NMPHUHUMAEMbIE DPELICHUS U
neicTBus, GOpMyYJIMPOBATh M OLICHUBATh PUCKHU U TIOCIEACTBHS, (POPMUPOBATD OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynpTate ocBoeHHUs MpOrpaMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIMIETO
oOpa3oBaHusi y oOyuatomerocsi OyayT cOpMUPOBaHBI MeTampelIMeTHbIe pe3yJbTaThl,
XapaKTEPU3YIOIIKMECSd  OBJIAJCHUEM  YHUBEPCAJIbHBIMU  ITO3HABATEJIBHBIMU  JICHCTBUSIMHU,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JCHCTBUSIMH M YHHUBEPCAIbHBIMU PETYJISITUBHBIMU
JEUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS
Ba3oBrble JJornueckue aeiicTBUA:

BBIABJIATE MW XAPAKTCPHU30BATH CYHICCTBCHHBIC IPU3HAKU MATCMATHYCCKUX O6’b€KTOB,
NOHATUH, OTHOWICHMA MEXAY TMOHATUAMH, (OPMYTUpPOBATH ONpEACTCHUS  MOHATHM,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIaccu(UKAMU, OCHOBaHMS Nl 0000IIeHus Hu
CpPaBHEHHUSI, KpUTEPUU MTPOBOJAUMOIO aHAIIN34,

BOCIIPUHUMATh, (OPMYIHPOBATH U MPEeoOpa3OBBIBATH CYXKIEHUS: YTBEPAUTEIbHBIE WU
OTpULATCIIbHBIC, CIMHUYHBIC, YHACTHBIC 1 O6H_II/I€, YCJIOBHBIC;

BBISIBJISITh MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM U NpPOTHBOpeuust B (akTax,
MaHHBIX, HAOMIONEHUSX U  YTBEPXKICHUSX, MpeularaTb KPUTEpUU JUIsl  BBISIBICHUSA
3aKOHOMEPHOCTEH U ITPOTUBOPEYUN;

ACJIaTb BBIBOJbI C HCIIOJB30BAHUCM 3dKOHOB JIOTUKH, ACAYKTUBHBIX W HHAYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3AKIIOUCHU I IO aHAJIOTHH;

pa30buparh J0Ka3aTeNbCTBA MaTEMaTHUYECKUX YTBEPXKIEHUHN (MpsiMble U OT MPOTUBHOTO),
MMPpOBOAUTD CaAMOCTOATCIIBHO J0Ka3aTcjIbCTBa MAaTEMATHYCCKUX (baKTOB, BBICTpanBaTh
apryMEHTalHUI0, IPUBOAUTL IIPUMEPHI U KOHTPIPUMEPHI, IMPUMEHATh METOJ MaTeMaTU4YeCKOU
WHIYKIIHA, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHS;

BBEIOMpATh CHOCOO pemeHus: ydeOHOW 3adaud (CpaBHHBATh HECKOJIBKO BapHaHTOB
peuIcHud, BBI6I/IpaTI> HaH6onee HO,Z[XOI[;IH_[I/II‘;I C y‘IéTOM CaAMOCTOATCIIBHO BBIACIICHHBIX
KpUTEPUEB).

Ba3oBrble ucciaenoBareJLCKHuE AelCTBUA.

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIE0BATENIbCKUIM MHCTPYMEHT MO3HaHUS, (OPMYyITUPOBAThH
BOIIPOCHI, (PUKCUPYIOIIUE MPOTUBOPEUHE, MTPOOIIEMY, CAMOCTOSTENIFHO YCTaHABINBATh HCKOMOE
U JJaHHOE, (POPMUPOBATh TUIIOTE3Y, ApIYMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

IIPOBOAMUTH MO CAMOCTOSITENIbHO COCTABJIIEHHOMY IUIaHY SKCIEPUMEHT, HCCIe0BaHUE 0
YCTAaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB MEXKIY
co00ii;



CaMOCTOSITEIIEHO (POPMYJIUPOBATH 00OOIIEHUS M BBIBOBI MO PE3yJIbTaTaM IPOBEIASHHOTO
HAOMIO/ICHUSI, HWCCIICIOBaHUS, OKCIEPUMEHTa, OIICHUBATh JOCTOBEPHOCTh IMOJIYUYEHHBIX
PE3yNIbTaTOB, BHIBOJOB U 0000IICHUIA;

MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIJIBUTaTh MPEIIOI0KEHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ napopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh U M30BITOYHOCTh MHGOPMAIUH, JAHHBIX, HEOOXOIUMBIX IS
pelICHUS 3a/1a4H;

BBIOMpaTh, AHAIM3HPOBATh, CUCTEMATH3UPOBATH M HWHTEPIPETHPOBATH WH(POPMAITUIO
Pa3ITUYHBIX BUJIOB ¥ JOPM MPEACTABICHUS;

BbIOUpaTh (hopMy TpelCcTaBiIcHHs WHPOPMAIMU W WJUTIOCTPUPOBATH pEIIaeMble 3aadu
CXEMaMH, JHarpaMMaMH, HHOW rpaduKol U X KOMOWHAIIMSIMH;

OIICHMBATh  HAAGKHOCTh HWHGOPMALMK TI0  KPUTEPUAM, MPESIOKECHHBIM WM
c(hOpMYyIIMPOBAHHBIM CAMOCTOSITEITLHO.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXACHHUS B COOTBETCTBHM C YCIIOBUSMHU M ULEISIMU
oOmIeH s, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOKD TOYKY 3PEHHUS B YCTHBIX UM MHUCHMEHHBIX
TEKCTaxX, JaBaTh TMOSCHEHUS IO XOAY peIICHHs 3aJayd, KOMMEHTHUPOBATh MOJyYEHHBIN
pe3ynbTar;

B X0j/i¢ OOCYXXJEHHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOH TEMBbI, MPOOJIEMBI,
perraeMoil 3ajauu, BBICKA3bIBaTh WJICH, HAIICTICHHBIC HA MOUCK PEIICHUS, COMOCTABISATh CBOH
CYXKICHHS C CY)KIEHUSMHU JIPYTMX YYaCTHHKOB AHMANIOTa, OOHAPYKUBATH PA3NIUYHE M CXOICTBO
MO3UIHI, B KOPPEKTHON opMe hOopMyIHpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

MPEJICTaBIISTh PE3yJAbTaThl PEUICHHUS 3a/ladyd, HKCIEPUMEHTa, HMCCIEI0BaHUA, MPOEKTa,
CaMOCTOSITENILHO BBIOMpAaTh (opMaT BBICTYIUICHUS C Yy4ETOM 3aJad TMPE3CHTAlUd |
0COOEHHOCTEH ayTUTOPHH;

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBAa KOMaHAHON U MHIMBUIYaJbHOU pabOThHI MpH
pelieHn Y4eOHbIX MaTeMaTH4YecKUX 3ajad, MPUHUMATh LEJdb COBMECTHOM JesATEIbHOCTH,
TUTAHUPOBATh OPTaHU3ALMI0 COBMECTHOW paboThI, pacrpenesaTh BUABl paboT, JOrOBapUBATHCS,
00CyX/1aTh MPOLIECC U PE3yNIbTAT pabOTHl, 0000IATh MHEHUS HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYNMOBBIX GopMax paboThl (0OCykIeHUsl, OOMEH MHEHHWH, «MO3TOBBIC
HITYPMbI» U HHBIE); BBIIIOJHATH CBOIO 4YacThb pabOThl M KOOPJIWHUPOBATH CBOM JAEWUCTBUA C
IPYTMMH YJCHAMH KOMAaHJbI, OIICHHBATh KAa4eCTBO pe3ylibTaTa M KadyeCTBO CBOETO BKIIaJa B
001l pe3ynbTar no KpUTepusiM, CHOPMYIUPOBAHHBIM YYACTHHKAMU B3aUMO/ICHCTBUS.

PeryasiTuBHble YHUBepPcaJbHbIe YUeOHbIe 1eHCTBUSA
Camoopranmn3anus:
BBISBJISITH  MIPOOJIEMBI ISl  PEIICHUST B KU3HEHHBIX M y4EOHBIX CHUTYaIusXx,
OpPUEHTUPOBATHCS B PA3IUYHBIX MOAX0AAX MPUHATUS pellieHUH (MHIUBUIYaIbHOE, TPYIIOBOE);
CaMOCTOSITENIbHO COCTABIISITh IJIaH, aJITOPUTM PEIlIeHus 3a7auu (MK ero 4acTh), BHIOMpaTh
crnoco0 pemeHUst ¢ Y4€TOM MMEIOLIUXCA PECYpCcOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEUICHUH C yU€TOM HOBOM MH(pOpMAIIHH.
CaMOKOHTPOJ1b, IMOLMOHAIbHBIN HHTEJJICKT:
BJIQJIETh CIIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpollecca U pe3yibTara pelieHUs
MaTeMaTHYECKOH 3a7aui, CAMOMOTHBAIINH U PEQIICKCHH,



HpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTH HpPU PEIICHUH 33/a4d, BHOCHTH
KOPPEKTHBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, HAMIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE DPE3yJIbTaTa NESTEIbHOCTH MOCTABICHHOW LENH M YCIOBHSM,
OOBACHATH MPUYMHBI JOCTHKCHUS WIIN HEJIOCTIIKCHHUS 1eNTH, HaXOAUTh OIINOKY, 1aBaTh OILEHKY
npuoOpPEeTEHHOMY OTIBITY;

BBIp@KaTh OSMOLMU TP M3YYEHUH MaTEMaTUYeCKHMX OOBEKTOB M (HaKTOB, J1aBaTh
SMOIMOHATIBHYIO OLIEHKY PELICHUS 3a1auu.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy o0y4yenus B 8 kjiacce 00y4Jaromunics MoayduT CICIYIONNE MTPEAMETHBIC PE3YIbTaThI:

Pacrio3HaBaTh OCHOBHBIE BH[IbI YETBIPEXYTOJBHUKOB, WX 3JIEMEHTHI, MOJb30BAThCS KX
CBOWMCTBaMHM MpPHU PELICHUM TEOMETPUUYECKUX 3ajay. Pa3nuuare NOpU3HAKM K CBOMCTBA
napajienorpaMMa, pom6a M MpsIMOYrOJbHHMKA, J0KA3bIBaThb MX M YBEPEHHO MPHUMEHATH IPH
peUIeHUN TEOMETPUYECKUX 3a]1a4.

Hcnonp30BaTh CBOICTBA TOYKM NEpEeCcEYeHHs] MeIWaH TpeyroibHHKa (LIEHTpa macc) B
pELIeHNH 3a1a4.

Bnagers nonsTHeM cpeaHel JUHUM TPEYroJbHUKA U Tpaleluy, IPUMEHATh UX CBOMCTBA
IpU pEIIeHUH TreoMeTpuuecknx 3angad. lcnonb3oBaTte Teopemy @aneca U Teopemy O
MIPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHSTh UX JUISl pELICHUS TPAKTUYECKUX 3a/1a4.

Pacno3HaBath LEHTpaIbHO-CUMMETPHUHBIE (PUTYpBHI M HCIIOJIB30BaTh MX CBOMCTBA MpHU
pELIeHNH 3a1a4.

Bimagers [IOHSTUSIMU nmoxoous TPEYTrOJILHUKOB, kod(purmenta nomoous,
COOTBETCTBEHHBIX  JJIEMEHTOB TMOJMOOHBIX TpEYrojJbHUKOB. MMeTh mpelcTaBieHHE O
npeoOpa3oBaHuU MoA0OMs U O TOAoOHBIX ¢urypax. Ilosb3oBaThCsi NMpU3HAKAMHU MOAOOHS
TPEYrOJIbHUKOB NPU PEIICHUH T'€OMETPUYECKUX 3ajad. JloKa3blBaTh M NPUMEHSITH OTHOIICHHUS
IPOMOPLUMOHAILHOCTY B MPSMOYIOJBHBIX  TpeyroibHHKax. [IpumeHsTs mnogoOue B
MIPaKTUYECKHX 3a/1a4yax.

BoBomuTh M UCHONB30BaTh MpocTedine (GOpMynbl Ul IJIOLIAAU  TPEYTOJbHUKA,
napajienorpaMMa, pom0Oa M Tpameuud. BpMHUCIATH (pa3nUyHBIMH CIIOCOOAMH) IUIOLIA/lb
TpeyrojibHUKa ¥ IUIOIIAJM MHOTOYTOJNBHBIX (uryp (monn3ysich, TIA€ HeoO0X0IHUMO,
KaJIBKYJIATOPOM). 3HaTh OTHOILIEHHUE IUIONIa/iel MOJOOHBIX GUTYp M NPUMEHATh MPU PEIIeHUU
3azna4. [IpuMeHATh MONydeHHbIE YMEHUS B IPAKTUUECKUX 3a7auax.

[Tonmp3oBatbes Teopemoii Iludaropa ans pemeHUs reOMETPUUYECKUX U MPAKTHYECKHX
3ana4. CTpOUTh MaTEMaTHYECKYI0 MOJENIb B NMPAKTHYECKUX 337a4ax, CaMOCTOSATEIBHO JENaTh
YepTEX U HAXOIUTh COOTBETCTBYIOLIUE JJINHBI.

Brnagers noHsATHEM BIMCAaHHOTO M LEHTPAJBHOIO yIJa, yIjla MEXIy KacaTelbHOW M
XOpJOM, ONUCAaHHOM U BIHUCAHHOW OKPYXXHOCTH TPEYrOJIbHUKA U YETBIPEXYTOJIbHUKA,
MIPUMEHSATH UX CBOMCTBA TP PEILICHUU 3a/1a4.

[IpuMeHATh MONy4eHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTH4YECKHUE MOJEIU IS
3aJa4 peaqbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C TPUMEHEHUEM TTOA00US
U TPUTOHOMETPHH (II0B3YACH, IIe HEOOXO0AUMO, KaTbKYISITOPOM).

K koH1y 00yueHus B 9 kiacce o0yyaromuiics MOIy4UT CIEAYIOIINE IPEAMETHBIE Pe3yIbTaThl:
3HaTh TPUTOHOMETPHUYECKUE (PYHKIIMH OCTPBIX YIJIOB, YMETh HaXOJUTh C MX HOMOIIBIO
pa3IUYHBIE  AJIEMEHTHl  IPSIMOYTOJBHOTO  TPEYrOJbHUKA  («PELIEHHE  IPSIMOYTOJIbBHBIX



TPEYroJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAIBKYJIATOPA) JAJIMHBI U YTIIBI JUISl HETAOJMYHBIX
3HAYEHUM.

[Tonb3oBatbest hopMynamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUIECKUM TOXKIECTBOM
JUTSL HAXOXKIEHUS COOTHOLIEHUI MEX1Y TPUTOHOMETPUYECKUMU BETUYMHAMM.

Jloka3bIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, IPUMEHATHh HUX JJIs HAXOXKJCHUS
Pa3IUYHBIX  3JIEMEHTOB TPEYrOJbHUKA («PEIICHHE TPEYroJbHUKOB»), TMPH  PEUICHUU
reoMeTpuuecKux 3aaau. [IpuMeHsTh nonydeHHbIe 3HAHUS MPU PEIICHUN MTPAKTUUECKUX 3a/1a4.

[IpuMeHATh TPUTOHOMETPHUIO B 33Ja4ax HAa HAXOXKJICHHE IUIOLIAJAH, BBIBOJUTHh U BIAJETh
TPUTOHOMETPUUECKUMH (popMyIamMH JJis IJIOAAN TPEyrojibHUKa, Mapaijenorpamma, pomoa,
Tpamenuu, BHIBOAWTH M MpUMEHATH Gopmyny ['epona u dopmyny s MIomaad BBITYKIOTO
YETBIPEXYTOJILHUKA.

HMmeTp npeacTaBiaeHue O TOMOTETHH, IPUMEHATH B IPAKTUYECKUX CUTYALHSX.

Ucnonp3oBarh Teopemsbl UeBbl 1 MeHenast mpu pelieHuu 3aaad.

Hcnonb30BaTh TEOPEMBbI O BIMCAHHBIX YIIIaX, YIIaX MEXKIY XOpJAaMu (CEKYIIMMH) U yIIie
MEXIY KacaTeJIbHOW M XOPIOHM MPHU PEIICeHUH TeOMETPUUECKUX 3a1a4. JJoka3piBaTh U MPUMEHSTh
TEOPEMBI O MPOMU3BEACHUM OTPE3KOB XOpJ, O NMPOU3BEICHUU OTPE3KOB CEKYIIUX, O KBaJpaTe
KacaTeJIbHOM.

Brnagerp MOHSATHEM KOOpPAMHAT Ha IUIOCKOCTH, pabOTaTh C ypaBHEHUEM MPsSMOM Ha
IUTOCKOCTH. BrajeTh MOHSATUSMU YrIIOBOTO KO3 UIMeHTa 1 CBOOOAHOTO WieHa, MOHUMATh HX
TEOMETPUUECKUN CMBICIT U CBSI3b YIVIOBOro Kodd@uiueHTa ¢ BO3pacTaHUEM U YObIBaHHEM
TUHEHHOW  (QyHKIMH. YMETh pemiaTh METOJOM KOOPAWHAT 3a/aud, CBs3aHHBIE C
NapaJyIeIbHOCTHIO U MEPHEHIUKYISIPHOCTBIO MPSIMBIX, MEPECEUCHUEM MNPSIMBIX, HAXOXKJIECHUEM
TOYEK MEPECEUCHHUS.

BbIBOIUTE M BlaNE€Th ypaBHEHUEM OKPYKHOCTU. Mcmoap30BaTh METOA KOOPJAWHAT IS
HAXO0X/ICHUS NepeceyeHil OKpyKHOCTEN U NpsMbIX. Bianets popmynamu pacCcTOSIHUS OT TOUKU
JI0 TIPSIMOH, TIJIOMIAIN TapajieiorpaMMa B KOOpJIWHATaX, UMETh TOHSATHE 00 OpUEHTHUPOBAHHOM
momaau. [lonp30BaTbecsi METOAOM KOOPJAWMHAT HA IUIOCKOCTH, NMPUMEHSITH €ro MpPH PElICHUU
FEOMETPUYECKMX W NPAKTUYECKHUX 3aj1ad. [IpuMeHAT MeTOoJ KOOpAMHAT B IPAKTHKO-
OPHUEHTHPOBAHHBIX NT€OMETPUUECKHUX 3a1a4ax.

Bnaners nmonsTueM BekTOpa. YMETh CKIIa[bIBaTh M BBIYUTATh BEKTOPBI, YMHOXAThb Ha
YUCJIO, BJIAJIETh MpPaBWIAMHU TPEYroJbHUKA W MapajuiesiorpamMma. Brnaaerb mpakTHUYECKUMH
WHTEpPIpPETALMAMU BEKTOPOB. YBEPEHHO IIOJIb30BAaThCAd KOOpAMHATAMM BeKTOopa. Bianers
CJI0’)KEHHUEM U BBIYMTAHUEM BEKTOPOB, YMHOKEHHUEM BEKTOpPA HA YUCIIO B KOOPAMHATAX.

Nmets mpencraBnenue o 6a3uce (Ha IMIOCKOCTH). PackiaapiBaTh BEKTOpHI MO Oaswucy.
PacknanpiBaTh BEKTOpbI CHJI € IOMOIIBIO MPOCUUPOBAHUS UM  TPUTOHOMETPUUECKUX
cooTHomieHUH. [IpuMeHATh TOTy4eHHBIC 3HAHUS B MPOCTEHINNX (PU3UICCKUX 3a/1adax.

BraneTs noHATHEM CKaJsipHOTO MPOU3BEAEHUS BEKTOPOB, IOHUMATh €r0 FT€OMETPUUECKUI
CMBICI UM YBEPEHHO IIOJIb30BaThCA €ro BBIPAKEHUEM B JEKAPTOBBIX KOOpPJMHATAX. 3HATh
TUCTPUOYTUBHOCTH CKAJISIPHOTO TPOM3BEICHUS U €r0 CBA3b C MpoernupoBaHueM. [IpuMeHATH
CKAJIIPHOE IPOU3BEJCHUE BEKTOPOB ISl HaXO0XKJICHUs JJIMH U YIIIoB. Pemars reomerpudeckue
3a/layd C TNOMOILBIO CKAJISPHOTO Ipou3BelIeHHUs. VCronb30BaTh CKAISPHOE IPOU3BEICHUE
BEKTOPOB B alreOpanyeckux U (PU3HMUECKUX 3aauax.

Bianers moHATHAMH MPAaBUJIBHOIO MHOTOYTOJBHUKA, IJIUHBI OKPY>KHOCTH, JJIMHBI TyTU
OKPY’KHOCTH W DPAJMaHHOW Mephl yIJa, BBIUMUCIATH IUIOIIAAb Kpyra U ero 4dacrei. [lonumars
CMBbICI 4yKcia . [I[puMEHATh MONy4eHHbIE YMEHUS IPU PELICHUM MPAKTHUYECKUX 3a/1ad. 3HATh
UCTOPUYECKHE CBEJICHUSI 00 M3MEPEHUH JUTMHBI OKPY>KHOCTH U TUIOLIAIA KPyTa.



Nmets mpencraBieHue o mpeoOpa3oBaHWU IIJIOCKOCTH, O ABIXKEHWsX. HaxomuTs ocw,
HEHTPHl CUMMETPUU (Uryp, IEHTPHl TOBOPOTA, HAXOAWUTH KOMIIO3UIIMK TMPOCTEHIINX
npeoOpa3zoBanuii. [I[puMeHATh IBUKEHUS TUNIOCKOCTH MPH PEILICHUH T€OMETPHUYECKUX 3ajad.

[IpuMeHATh TONMyYCHHBIE 3HAHUS HA MPAKTHKE — CTPOUTHh MAaTEeMaTHYECKHE MOJCIH IS
3a/1a4 peaybHOM )KU3HU M TIPOBOIUTH COOTBETCTBYIOIINE BBIYHUCICHUS C IPUMEHEHNEM 1101001
U TPUTOHOMETPHUECKUX (PYHKIMHN (TIONIB3YSCh, I71€ HEOOXO0IUMO, KAIBKYIATOPOM).

TemaTnuyeckoe NJaHupoBaHue, 8-9 Kiaacchbl
I'eomeTpus (yriy0JieHHbIH YPOBEHD)

Ne Paspnen 8 ki1ace 9 KJacc

1. I'eomeTpuyeckue Gurypsol 26 9
@urypsl B reOMETPUU U B OKPYKAIOLIEM
MUpE 3 1
MHOTrOyroJbHUKH 10 3
OKpYXHOCTb, KPYT 13
@urypsl B IpocTpaHcTBe (00BEMHBIE TEJIA) B

2. OTtHomenus 17
PaBencTBo puryp
[TapamienbHOCTD IPSAMBIX 1
[lepnieHIUKYISApHBIE TIPSIMBIC 1
[TonoOue 14
B3anmHoe pacnosniokeHue npsMon u 1
OKPY)KHOCTH, JIBYX OKPY>KHOCTEII.

3. HN3mepeHus u BbIYMCIEHUS 18 21
Benuuunbl 1 1
W3mepenns 1 BEIYUCTICHUS 16 19
PaccTosHus 1
I'eomeTpryeckue oCTpOCHUs! 1

4, I'eoMeTpryecKkue npeodpa3oBaHusA 8
[TpeobpazoBanus 1
JIBrokeHUS 6
[TooOue kak npeoOpa3oBaHue 1

> BekTopbl M KOOPAMHATHI HA IJIOCKOCTH 20
BexTops! 10
Koopaunarsl 10

6. Hcropusi MaTeMaTHKH * *

7. IToBTOpeHUeE U cHCTEMATH3AIMSA
y4eOHOro MaTepuaJia 7 10
Hroro 68 68

*Paznen "Mcropust maTeMaTuku'" BXOIUT B pa3aeinbl: [lapamnensHocTh npsmbix. [logobwue.
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