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[HOACHUTEJIBHAS 3AITMCKA
Paboyast mporpamma 1o reoMeTpus pazpadboTaHa B COOTBETCTBHH C:

1. ®enepanbupiM 3ak0HOM OT 29.12.2012 N 273-®3 "O6 obpazoBanuu B Poccuiickoit
Oenepanun".

2. Ilpuxazom MunucrepcTBa npocsemienus Poccuiickoit @enepannu ot 31.05.2021 Ne 287
«O0 yrBepkaeHNH (heaepaTbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa
OCHOBHOTO 00I1Iero 00pa3oBaHMsD»

3. Ipuxazom MunucrepcTBa npocsemienus Poccuiickoit @enepanuu ot 18.07.2022 Ne 568
«O BHECEHUHU U3MEHEHUH B (e/iepalibHbII rocy1apCTBEHHBIN 00pa30BaTeNIbHBIM
CTaH/IapT OCHOBHOI'O OOLIET0 00pa30BaHUs»

4. Tlpuxazom MunucrepctBa npocseuienust Poccuiickoit @enepanun ot 09.10.2024 Ne 704
«O BHECEHNHW U3MEHEHUH B HEKOTOPHIE MPHKa3bl MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit @enepanuu, kacaromuecs (eaepanbHbIX 00pa30BaTeIbHBIX IPOrPAMM
HavyaJbHOTO 00IIero 00pa3oBaHus, OCHOBHOTO 00IIEr0 00pa3oBaHus U CPEIHETO OOIIEro
00pazoBaHU

5. OcHoBHO# o6pazoBarenbHOM Tiporpammbl (Haee OOIT) ocHoBHOTO 001IIETO
o0pazoBaHwUsI.

[Tporpamma 1o reoMeTpuy Ha ypOoBHE OCHOBHOTO 00IIET0 00pa30BaHMUs COCTAaBIIEHA Ha OCHOBE
TpeOOBaHUH K pe3yIbTaTaM OCBOCHHS MPOTPaMMbl OCHOBHOTO 00111ero oopazoBanus ®I'OC
0OO0OQ, a Taxxe OpHEHTUPOBAHA Ha LIEJIEBBIC TPHOPUTETHI TyXOBHO-HPABCTBEHHOTO Pa3BUTHS,
BOCIIUTAHMS M COLMATU3AIMHA 00yJaronuxcsi, chopMyIMpOBaHHBIE B paboUeii mporpamme
BOCTIMTAHUSL.

[Tporpamma 1o reoMeTpum pacKphIBacT eI 00pa30BaHMS, PA3BUTHS 1 BOCTIUTAHUS,
oOyyJaromuxcst CpefcTBaMu y4eOHOoro npenmera «I eoMeTpus» Ha ypOBHE OCHOBHOTO OOIIETO
o0OpazoBaHwUsI.

I'eomerpust siBasiercst vactbio OOII u HaxoAUTCS B OCHOBHOM, (DOPMHUPYEMO# ydaCTHUKAMH
00pa3oBaTeNIbHbIX OTHOIICHUH, YacTH y4eOHOro u1aHa. KonnuecTBo 4yacoB 1o npeamery
reOMETpPHs COOTBETCTBYET (pefiepaibHOMY yUeOHOMY IIaHy 6a30BOTO YpOBHS U (penepaibHOi
paboueii mporpamme.

Ha uzyuenue reomerpun B 7 — 9 kiaccax oTBoauTCs 2 4aca B HeZlelto U 68 4acoB B rof.

Ha YPOBHE OCHOBHOT'O O6IJ_I€FO 06p8.30BaHI/I$I 3aKJIaabIBacTCsA q)YHI[aMeHT O6Hl€06pa3OBaTeJ'IBHOI71
IIOATOTOBKH o6yqafou11/1xc;1.

OTOT YPOBCHBb HAIIPABJICH Ha CTAHOBJICHUC U (I)OpMI/IpOBaHI/Ie JIJMYHOCTH 06}/"-18.}0]_]_[61"005[,
BKJIKOYas:

— (opmHpoBaHuE HPABCTBEHHBIX YOEXKIEHUH, 3CTETUUECKOTO BKYyca U 3I0pOBOro o0pasa
KHU3HU;

—  BBICOKYIO KYJIbTYPY MEXIMYHOCTHOTO M MEXKITHUUECKOTO OOLICHHUS;

— OBJIaJIEHUE OCHOBAMM HayK, TOCYJapCTBEHHBIM s13bIkoM Poccuiickoit @enepanum,
HaBBIKAMH YMCTBEHHOTO M (PU3UYECKOTO TPy/a;



— PasBUTHUC CKHOHHOCTCﬁ, HHTCPCCOB, CIIOCOOHOCTH K COIMAJIBHOMY CaMOOIIPpCACICHUTO.

B crpykrype nporpammel yueOHOTo Kypca «l'eoMeTpusi» Kak OAMH U3 OCHOBHBIX Pa3/eioB
IITKOJIBHOM MaTeMaTUK{, UMEIOIINN CBOCH IENbI0 00ECIeYnTh M3YYCHHUE CBOWCTB U pa3MepoB
¢buryp, uX OTHOIICHUI 1 B3aMMHOE PACTIONOKEHUE, OMUPACTCA Ha JOTHYECKYIO, JOKa3aTEIbHYIO
auHuio. lleHHOCTh U3y4yeHHs] TIE€OMETPUU Ha YpPOBHE OCHOBHOIO 00IIero o0pa3oBaHus
3aKJIIOYAETCsl B TOM, YTO OOYYaroIIMKCA YYUTCS MPOBOJUTH JOKAa3aTENIbHBIE PacCyXJEHUS,
CTPOHTH JIOTUYECKHE YMO3AKIIOUEHUs, JOKa3bIBaTh WCTHHHBIC YTBEPXKICHUS W CTPOUTH
KOHTPIIPUMEPHI K JIO)KHBIM, TIPOBOJUTDH PACCYKICHHS «OT MPOTHBHOTO», OTJIMYATh CBOMCTBA OT
MIPU3HAKOB, GOPMYIUPOBATH OOpaTHBIE YTBEPKICHUS.

Bropoii nenbio u3ydeHus: TeOMETpUN SIBIISETCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa IpU
peleHn: Kak MaTeMaTHYECKUX, TaK U MPAKTHUECKUX 3a/1a4, BCTPEYAIONINXCS B PeaTbHOM JKU3HU.
OOyyaromuiics OJKEH HAy4YMThCsl ONpPEAETUTh I'€OMETPUUYECKyIo (Urypy, OmHcaTh CIOBaMHU
JAHHBIN YepTEX UM PUCYHOK, HAWTH IIONIA/lb 3€MEJIBHOTO y4acTKa, pacCUUTaTh HEOOX0UMYIO
JUIMHY OINTOBOJIOKOHHOTO KabOelns wiu TpeOyeMble pa3Mephbl Tapaxka Jyuisi aBTOMOOWIIA. DTOMY
COOTBETCTBYET BTOpasi, BEIYUCIUTENbHAS JIMHUS B M3ydeHHH reomerpud. [Ipu pemenun 3amay
MIPaKTUYECKOr0 XapakTepa 00yJaroluiics YIUTCsS CTPOUTh MaTeMAaTUYECKUE MOJIENIN peaslbHBbIX
KU3HEHHBIX CHUTYyallld, TPOBOIMWTH BHIUYMCIICHUS M OICHWBATH AaJICKBATHOCTH IIOJY4YEHHOTO
pe3ynbrarta.

KpaitHe BaXHO MOMYEPKUBATH CBS3W TEOMETPUHM C JAPYITMMH YYEOHBIMH TIpEJIMETaMH,
MOTHBUPOBAaTh  HCIOJIb30BATh  OMpPENEICHHUS TEeOMETPUYECKUX (QUryp U  TOHATHUH,
JI€MOHCTPUPOBATh MPUMEHEHUE MOTYYCHHBIX YMEHUH B (U3MKE U TEXHUKE. DTH CBI3U Hauboliee
SPKO BUJIHBI B TeMax «Bektops», «TpUroHoMeTpruueckue COOTHOIIEHUs», «MeToa KOOpAUHAT
u «Teopema [Tudaropar.

YueOnnlii kypc «l'eoMeTpus» BKIIOYACT CIEAYIONIME OCHOBHBIC pa3/eibl COJCPKAHUS:
«['eomerpuueckue ¢urypsl M UX CBOiicTBay, «l3MepeHHe TIeoMeTpHUUECKUX BEITUUYHUHY,
«/lexapToBBl ~ KOOpAWMHATBl Ha IJIOCKOCTH», «BekTtope»y, «JIBMKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanust Mo00Us.



COJEPKAHUE OBYYEHUA
7 KUIIACC

Hauanenubie nmonstua reomerpuu. Touka, mpsimMas, OTPE30K, Jyd. YTosl. Buael yrios.
Beprukanbaele M cMexHbIE yribl. buccekrpuca yria.  Jlomanas, MHOTOYrOJIbHHK.
[TapamienpHOCTD ¥ NEPIEHAUKYIAPHOCTD IPSIMBIX.

Cummerpuunbie Gurypbl. OCHOBHBIE CBOWCTBA OCEBOM CUMMETpUH. [I[puMeps ciMMeTpuH
B OKPY’KAOIIIEM MUDE.

OcCHOBHbBIE TIOCTPOEHMSI C TOMOUIbIO LHUPKYJAS M JIMHEHKU. TpeyroiabHUK. Bricora,
MeraHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOeIpeHHBIN U paBHOCTOPOHHUMN TpeyroybHUKH. HepaBeHCTBO TpeyroiabHHKA.

CpoiicTBa W TpU3HAKKM PAaBHOOEIPEHHOrO TpeyroibHUKa. Ilpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CpoiicTBa U NpU3HAKK HapauiedbHbIX NpsAMbIX. CyMMa yrioB TpeyrojibHUKa. BHemiHue
YTJIBI TPEYTOJIbHUKA.

[IpssMOyronpHeIl TpeyroJbHUK. CBOMCTBO MEIWaHbl IPSIMOYIOJIBHOIO TPEYTrOJbHHKA,
MpOBEACHHOW K rumoTeHy3e. lIpu3Haku paBeHCTBa MNPSAMOYrOJBHBIX TPEYrOJbHUKOB.
[IpsAMOYTOIBHBIN TPEYTONBHUK € yIiIoM B 30°.

HepaBeHcTBa B reoMeTpUn: HEPABEHCTBO TPEYTrOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema 0 OOJIbIIEM YIiie U 00JblIei CTOpOHE TpeyronbHUKA. [leprneHIuKysp 1 HaKJIOHHAS.

I'eomerpuueckoe Mecto Toyek. buccekTpuca yria v CepeAVMHHBIA MEPHEHAUKYISP K
OTpe3Ky KaK F€OMETPUYECKHE MECTa TOYECK.

OKpyXHOCTb M Kpyr, XOpJa W JUaMeTp, HUX CBOMCTBA. B3auMHOE pacroJioKeHue
OKpyKHOCTH U npsiMo. KacarenpHas u cexymas K OKpy>kHOCTH. OKpYyKHOCTb, BIIUCAHHAS B YTOJI.
BrnircanHas u onrcaHHas OKPYKHOCTH TPEYrOJIbHUKA.

8 KVIACC

YereipéxyronpHuku. [lapamienorpamm, ero npu3Hakd W CBoicTBa. YacTHbIe cirydau
napaiesiorpaMMoB (TIpSIMOYTOJIbHUK, POoMO, KBaJpar), MX MpPHU3HAKH M CBOicTBa. Tpamerms,
paBHOOOKas Tparelus, e€ CBOMCTBa U Mpu3HaKK. [IpsMOyrosbHas Tpanemus.

Merton ynBoenus menuanbl. [lenTpanpHas cummetpusi. Teopema daneca u Teopema o
MPONOPIIMOHABHBIX OTPE3KaX.

CpenHuie TMHUM TPEYroJdbHUKA U Tpanenuu. LIeHTp Macc TpeyrojibHUKa.

[Togo6ue TpeyroapHuKOB, K03 dunnent nogodus. [IpusHaku noao0ust TPEyroJbHUKOB.
[Tpumenenue mogoOUst P PEHICHUH MTPAKTHUYECKUX 3a/1a4.

CpoiicTBa miuomajneil reoMmerpuueckux (uryp. GopMynsl Ui TUIOMIAAN TPEYTOJIbHUKA,
napasienorpamma, pomOa u tpanerui. OTHOIIEHHE TUIOMAAeH MOA0OHBIX QUTY.

Brruncnenue miomaseii TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOi Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu pemeHUHd TPAKTHUECKUX
3a/ad.

CuHyC, KOCHHYC, TaHT€HC OCTpPOTO yIJia MPSMOYTOJILHOTO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. TpuroHoMerpudeckue GyHkiuu yriaos B 30, 45 u 60°.



Brnucanuble M EHTpAJIBbHBIE YIUIBI, YIOJl MEXAY KacaTeJIbHOW M XOPAOU. YTIbI MEXIY
XOpJaMU U CeKyIIMMHU. BrircaHHbIe ¥ ONMCAaHHBIE YEThIPEXYTONIbHUKHA. B3auMHOE pacronoxenue
IBYX OKpyxHocTel. Kacanue okpyxHocreil. O01ue kacaTeabHbl€ K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TaHreHc yrioB or 0 ngo 180°. OcHOBHOE TPUTOHOMETPHUYECKOE
TOXJ1eCTBO. POPMYJIBI IPUBEICHMUSL.

Pemenne TpeyronpHHKOB. TeopemMa KOCMHYCOB M TeopemMa CHHYCOB. Pemienue
MPaKTUYECKUX 3a7a4 C UCTIOJIb30BaHUEM TEOPEMbBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue noaoo6us. [logobre COOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 mpou3BeIeHUU OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUN OTPE3KOB CEKYIIIHX,
TeopeMa o KBaJpaTe KacaTeJIbHOM.

Bextop, anuHa (MOIynb) BEKTOpA, COHAMpPABIEHHbIE BEKTOPHI, IPOTHUBOIIOIOKHO
HaIpaBJIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpallyd HaJ
BeKkTOpamu. PasnokeHne BeKTOpa Mo JIByM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BeKTOpa.
CkansipHO€ MpOoU3BeIeHNE BEKTOPOB, IPUMEHEHHUE JIJIs1 HaX0K/IEHUs JJTUH U YIJI0B.

JlexapTOoBbl KOOpAMHATBI HA IUIOCKOCTH. YPaBHEHHs MpPsSMONM M OKPYXKHOCTH B
KOOpJMHATaX, MlepecedyeHne OKpYKHOCTEHN U MpsAMbIX. MeTo1 KOOPAUHAT U €ro MpUMEHEHHE.

[IpaBunbHBIE MHOTOYTOIBHUKH. J[JTMHA OKpYXHOCTH. ['pagycHas u pairanHas Mepa yria,
BBIYMCIICHUE JUIMH IyT OKpykHOCTeH. [Inomans kpyra, CeKTopa, CerMeHTa.

JIBM>KEHUS TUNIOCKOCTH M BHYTPEHHHUE CUMMETPUH PUTyYp (371€MEHTapHBIE IPEICTABICHUS).
[TapannensHbiid neperoc. [oBopoT.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI YYEBHOTI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHMUSA

JJMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHMS TMporpamMMbl ydeOHOTo Kypca «l'eoMerpus»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBJICHUEM MHTEpeca K TNPOUUIOMY M HACTOSIIEMY POCCHHUCKOM MaTeMaTHKH,
LIECHHOCTHBIM OTHOLIEHHEM K JIOCTHKECHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCUHCKOMN
MaTEeMaTHYECKOM IIKOJIbI, K UCMOJIH30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX W MPUKIATHBIX
chepax;

2) rpa:xkaaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peai3allid €ro Ipas,
MPEACTABICHUEM O MAaTeMAaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS Pa3IUYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPaxIAAHCKOTO 00IIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXJICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM J1OCTHIKEHUN
HayKH, 0CO3HAHHEM BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEITILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW HA aKTHMBHOE y4acTHE B PENICHUH MPAKTUYECKUX 3a/Jad MaTeMaTHYECKOM
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEeMaTHYECKOTO 0Opa30BaHUs Ha MPOTSHKEHUHU BCEH
YKU3HH JIJIS1 YCIIETHOHM Mpo(decCHOHATBHON NEeATeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOCHHUEM HWHIMBUIYAJIbHOW TPACKTOPHUH OOpa3oBaHHs |
YKU3HEHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTHYeCcKO€e BOCIIMTAHME:

CIIOCOOHOCTBI0O K 3MOIIMOHAIILHOMY M 3CTETUYECKOMY BOCIPUATHIO MaTEMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHUH, PACCYKJIECHUH, YMEHHUIO BUIETh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH B
HUCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHEHTAIIMEH B JEATEIHPHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4dHBIX IPEICTABICHHN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YeEJOBEKa, NIPHUPOJALI M OOIIEeCTBa, NOHUMaHUEM
MaTeMaTHYeCKOW HayKH Kak c(depbl 4YeIOBEUECKOW MEATEeIbHOCTH, JTaloB €€ pa3BUTHSA U
3HAYUMOCTH JUIsl PA3BUTHS LIMBUJIM3AIIMH, OBJIAJICHUEM SI3bIKOM MAaT€MaTUKU U MaTEMaTUYECKOU
KyJIbTypOM KaK CpEICTBOM T[O3HaHUS MHpA, OBJIAJEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEIOBATEIBCKOM JIEITEIHbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GOpMHUPOBAHME  KYJIbTYPbl  3A0POBbA H
IMOIMOHAJIBHOIO 0JIArONOJIyYHs:

FOTOBHOCTBIO TPUMEHSITh MaTeMaTHYEeCKHUE 3HAaHUS B HUHTEPECaX CBOErO 3J0pOBbBA,
BEJICHUS 3[I0POBOTO 00pasa >KU3HM (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryispHas (usndeckas aKTUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBhIKAa pediexcuw,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0JI0rHYecKoe BOCIUTAHHE:

OpHEHTAIlMe Ha MPUMEHEHHEe MAaTeMaTUYeCKUX 3HAHWM JUTs pelieHus 3a7ad B 00JIacTu
COXPaHHOCTH OKPYKAIOIIEH cCpenbl, IUIAHUPOBAHUS TOCTYIKOB M OLEHKHM HMX BO3MOXHBIX



MOCJIEJCTBUI ISl OKPYXKAIOWICH Cpe/ibl, OCO3HAHHEM TJI00aIBHOIO XapakTepa IKOJOTHMYECKUX
po0JIeM U MyTeH uX perieHus;

8) ajanTanus Kk N3MEHAOIIUMCS YCJIOBUSM COIUAIBLHOM H PUPOTHOI Cpeabl:

TOTOBHOCTBIO K JICUCTBHUSM B YCIIOBHUSAX HEONPEACAEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIICTEHTHOCTH 4Yepe3 MPAKTUYECKYIO JEATCIIbHOCTh, B TOM YHCIIC YMEHHE YUUTHCS Y JPYTHX
Jrofiei, mpuoOpeTaTh B COBMECTHOM JCSTEIBHOCTH HOBBIC 3HAHMS, HABBIKA W KOMIIETCHIIUU 3
OTIBITA JAPYTHX;

HEO0X0AUMOCTHIO B (DOPMUPOBAHUN HOBBIX 3HAHHI, B TOM YHCJIe (OPMYIUPOBAThH UJICH,
MOHSATHS, THUIMOTE3bI 00 00BEKTaX M SBICHHSIX, B TOM YHCJIC paHEe HEU3BECTHBIX, OCO3HABATH
neUIUTEl COOCTBEHHBIX 3HAHUN M KOMIICTEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BHUTHE,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIPHUHHUMATh CTPECCOBYIO
CHTYallMI0 KaK BBI30B, TPEOYIOUIMII KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIC PEIICHUS WU
JeUCTBUSA, POPMYTUPOBAThH U OLIEHUBATH PUCKH U TIOCIIEACTBHS, (DOPMHUPOBATH OIIBIT.

METAINIPEIJMETHBIE PE3YJIbTATHI
IMo3naBaTebHBbIE YHHBeEpPCAJbHbIE YUeOHbIe el CTBUS
ba3oBble Joruyeckue aeiicTBus:

® BEBIIBIATh W XapaKTEPH30BATh CYIIECTBCHHBIC MPHU3HAKHM MAaTEeMaTHUYECKHX OOBEKTOB,
MOHSATHN, OTHOIICHUH MEXKIy TMOHATHSAMH, (HOPMYIUPOBATH OMpEACNCHUsS TOHSITHH,
YCTaHABIWBATh CYIIECTBCHHBIM MPHU3HAK KIacCU(PHUKAIUKA, OCHOBAHWS JUIsi OOOOIICHHUS W
CpPaBHEHHSI, KpUTEPUU ITPOBOAUMOIO aHAIIN3A;

® BOCIpPUHUMATH, (OPMYIUPOBATH U MPEOOPa30BHIBATH CYKICHUS: YTBEPAUTENbHbIE U
OoTpuLaTeNIbHbIE, €AMHUYHBIC, YaCTHBIE U 00IIUE, YCIOBHBIE;

® BBISBJISITH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpeUUs B (hakTax,
JNaHHBIX, HAOMIOACHUAX W  YTBEPXKICHMSIX, TMpeajgaratb KpPUTEPUH JJIS  BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JlefaTh BBIBOABI C MCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOYeHH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e pa30uparh JOKa3aTENbCTBA MAaTEMATHUYECKUX YTBEPXKIECHUH (IIPSAMBIE U OT MPOTHUBHOIO),
MIPOBOJIUTH CAMOCTOSITENILHO HECJIOKHBIE J0Ka3aTeIbCTBA MaTeMaTHUECKHUX (DaKTOB, BHICTPAUBATh
apryMeHTallMi0, MPHUBOJUTH MPUMEPbl M KOHTPHOPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
paccyXJIeHus;

e BpIOMpaTh crHoco® pemieHus y4eOHOW 3adauu (CpaBHHMBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOMpaTh Hauboyiee MOAXOIANIMM ¢ Y4ETOM CaMOCTOSITENILHO BBIJEICHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBareibcKkue 1eiCTBUS:

® ICIOJB30BaTh BOMPOCKHI KaK MCCIEI0BATENbCKHI HHCTPYMEHT MO3HAHUS, (POpPMYIHpOBaTh
BOMPOCHI, PUKCUPYIOIINE TPOTUBOPEUUE, TPOOIEMY, CAMOCTOSTENILHO YCTaHABINBATH HCKOMOE U
naHHOe, GOPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UINIO, MHEHHUE;

® TPOBOJUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIaHY HECJIOXHBIM 3KCIEPUMEHT,
HEOOJbIIOe HCCIEAOBaHWE TI0 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTreMaTH4ecKoro oOBEeKTa,
3aBUCHUMOCTEN 00BEKTOB MEX Iy CO0OI;



® CaMOCTOSTEIHHO (HOPMYIHUPOBATH 0OOOIICHNS U BBIBOABI IO Pe3yibTaTaM MPOBEIEHHOTO
HaOJIOIEHUS, UCCIIEI0OBAHMS, OLIEHUBATh JJOCTOBEPHOCTD MOJIYUYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U
0000IIIEeHHI;
® IIPOrHO3MPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCA, & TAKXKE BBIABUIATh MPEATIOJIOKEHHS O
€r0 pa3BUTHH B HOBBIX yCIIOBUSIX.
Pa6ora ¢ undopmanmueii:
® BBISBJIATH HEJJOCTATOYHOCTD M M30BITOYHOCTH HH()OPMAIMH, TAHHBIX, HEOOXO JUMBIX IS
peleHus 3a/1a9u;
e BHIOMpaTh, AHAIM3HPOBATH, CHUCTEMATH3HPOBATh M HWHTEPIPETUPOBATH WH(POPMALUIO
Pa3IMYHBIX BUIOB U (POPM MPEICTABICHUS;
e BpIOMpaTh (hopMy IpeacTaBiIeHUs] UHPOPMALUU U WIUTIOCTPUPOBAThH pEIIaeMbIe 3a/1auu
CXeMaMHU, JJuarpaMMaMHu, HHOU TpadUKoi M MX KOMOWHAIIUSIMH,
® OICHMBATH HAAEKHOCTh WHPOPMALUHU MO KPUTEPHUSAM, IMPEIUIOKEHHBIM YUUTEIEM WIIH
c(OPMYIMPOBAHHBIM CAMOCTOSITEBHO.
KoMMyHHKaTUBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:
® BOCHPUHUMATH U (POPMYIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBHSMH M IEISIMU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M NMHCHMEHHBIX
TEKCTaX, NaBaTh TOSCHEHHWS MO XOIy peIIeHUs 3aadd, KOMMEHTHPOBAThH TOJTYyUEHHBIH
pe3ymbTar;
® B X0/ie¢ OOCYXKICHHUS 3a/laBaTh BOIIPOCHI 10 CYHIECTBY OOCYKTaeMOUW TEMBI, POOIEMBI,
pelaeMoi 3a/1auM, BbICKa3bIBaTh WJEH, HAllEJICHHbIE Ha MOUCK PEIIeHMs], COMIOCTABIIATh CBOU
CYXJCHHUS C CY>KICHUSIMU JAPYTrUX YUaCTHUKOB UAJIOTa, 0OHAPYKUBATh pPa3Inyle U CXOJCTBO
MO3ULIUH, B KOPPEKTHOU (hopMe GOopMyTupOBaTh pa3HOTIacHsl, CBOU BO3PAKEHUS;
® MpEACTaBIATh PE3YyNbTAThl pPEHICHMs 3a/Ja4yM, SKCIEPUMEHTA, UCCIIEIOBaHMS, MPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (opmar BBICTYIJICHUS € Y4€TOM 3aJad Mpe3eHTAlUH U
0COOEHHOCTEH ayIUuTOpUU;
® [IOHMMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON pabOThI MpH
pelIeHny y4eOHbIX MaTeMaTHYEeCKHX 3a7ay;
® [pPUHUMATh LEJIb COBMECTHOW NEATEIBHOCTH, IJIAHUPOBATH OPraHHU3AIMI0 COBMECTHOM
paboThl, pacmpenensTh BUIbl pabOT, IOTOBapUBAThCA, OOCYXKJaTh MPOIECC U PE3yabTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH
® Y4acTBOBATh B TPYMIOBLIX GopMax paboThl (00CyxkaeHUsSI, 0OMEH MHEHHUSIMH, MO3TOBbIE
HIITYPMBI U JPYTHE), BBIIOJHATH CBOIO 4acTh pabOThl M KOOPIAMHUPOBATH CBOU JEHUCTBHUA C
JPYTMMHU YJIEHAaMU KOMAaH/JIbl, OLIEHWBAaTh KAa4e€CTBO CBOETO BKJaJa B OOLIMI MPOIYKT IO
KpUTepUsM, cHhopMyIMpPOBAaHHBIM YYACTHUKAMH B3aUMOICHCTBUS.

PeryasiTuBHbIe YHHBepCAJbHbIE yUeOHbIe JAeiicTBUS
Camoopranmn3anus:
® CAMOCTOSITEIHHO COCTABJIST IJIaH, ATTOPUTM PELICHUS 3a/1a4H (MK €T0 YacTh), BRIOUPATh
croco® pemeHuss ¢ Yy4ETOM HMMEIONIMXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHH ¢ y4ETOM HOBOM HH(OPMAIIUH.
CaMOKOHTPO.JIb, IMOLMOHAILHBII HHTELIEKT:



o BIAJETh CI0COOAMM CaMOIIPOBEPKH, CAMOKOHTPOJS IIpoliecca M pe3yibTaTa
peuieHuss MaTeMaTHIeCKOU 3a1a4u;

. NpEABUIACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTb IIPU DPEIICHUM 3a1a4H,
BHOCHUTh KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, HAJIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

o OLICHUBATh COOTBETCTBUE peE3yJbTaTa JCATEIBHOCTH IIOCTAaBICHHOM LEIU H
YCIOBHSM, OOBSICHATh IPUIMHBI JOCTHKCHUS HITH HETOCTHKECHHUS 1IEITH, HAXOJUTh OIIHOKY,
JaBaTh OLIEHKY PUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATHBI

K xonmy oOydyenuss B 7 kJjacce OOy4arolmUNCS TOJIYYUT CICAYIONINE MPEIMETHBIE
pe3ynbTaThI:

Pacmo3naBate u3y4deHHBIE TeOMETpUYECKHE (UTYpBI, OMNPEACNATh HX B3aUMHOE
pacrosioKeHne, n300paxaTh TeOMeTpruUYeCcKre GUTYPHI, BBITIOIHATH YEPTEKH 1O YCIOBHUIO 3a/1a4H.
N3mepsaTs nuHEHBIE W YTTIOBBIE BEIMYMHBI. Pemarh 3a7aun Ha BBIYHCICHUE JUTHH OTPE3KOB U
BEJINYUH yTJIOB.

Jlenath rpyOyr0 OICHKY JUHEWHBIX W YIJIOBBIX BEIHYUH MPEAMETOB B pEaIbHOM KU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznmuyaTs pazmMepsl ITUX 0OBEKTOB TIO MOPSIKY BETHUYUHBI.

CTpouTh 4epTEkKH K TEOMETPUUECKHUM 3a/1adaM.

[lonb3oBaThcsi MpU3HAKAMH PABEHCTBA TPEYrOJbHUKOB, HCIOJIb30BAaTh MPHU3HAKUA U
CBOMCTBa paBHOOEAPEHHBIX TPEYTOJIbHUKOB P PEIICHUH 3a]1au.

[IpoBOIUTH TIOTHYECKHE PACCYKACHUS C UCTIOJIH30BAHUEM IT'€OMETPUUYECKIX TEOPEM.

[Tonb3oBaTbcsi TpHU3HAKaMU PABEHCTBA MPSMOYTOJbHBIX TPEYroJbHUKOB, CBONHCTBOM
MEJMaHbl, MPOBEAEHHOW K THUIOTEHY3€ MPSAMOYrOJbHOTO TpPEYrojbHHKA, B pEIICHUU
reOMEeTPUYECKUX 3a/1a4.

Onpenenars MnapajjieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOphle 00pa3yeT ¢ HUMU
cekymas. OnpenensaTh NapauieIbHOCTh MPSIMBIX C TOMOIIBIO PAaBEHCTBA PACCTOSIHUN OT TOYEK
OJHOM MPSAMOM JIO TOUEK APYTrou mpsiMOM.

Pemate 3agaun Ha kieT4yarton Oymare.

[IpoBoaUTH BBIYMCICHUS W HAXOJUTh YHCIOBbIE W OYKBEHHBbIE 3HAYCHHs YIJIOB B
reOMETPHUYECKUX 3a/1a4aX C UCIOJIB30BAHUEM CYMMBI YTIJIOB TPEYroJIbHUKOB U MHOTOYT'OJIbHUKOB,
CBOJCTB YyIJIOB, 00pa30BaHHBIX [IPU MIEPECEUCHHH IBYX MapaslieIbHBIX MPSIMbIX ceKyieil. Pemars
MPAKTUYECKUE 3a/1a4H Ha HAXO0XJACHUE YIIIOB.

Brnagets noHsTHEM r€OMETPUYECKOTO MECTA TOYEK. Y METh OIPEENIATh OUCCEKTPUCY YIiia
U CEepeMHHBINA MEPIEHIUKYIISAP K OTPE3KY KaK TeOMETPUYEeCKHE MeCcTa TOUEeK.

@opMynHpOBATH ONMPEIEICHUS OKPYKHOCTU M Kpyra, XOpJbl U JIUaMETpa OKPYKHOCTH,
MOJIb30BATHCSI UX CBOMCTBAMH. Y METh MPUMEHSTh 3T CBOKMCTBA IPU PEIICHHUH 3a]au.

Bragets moHSATHEM ONMMCAHHOM OKOJIO TPEYroJbHUKAa OKPYKHOCTH, YMETh HaXOJUTh €€
uentp. [lonp3oBaTecst hakTaMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOJIbHHUKA MEPECEKAIOTCS B
OJIHOW TOYKE, MU O TOM, YTO CEpPEAUHHBIE MNEPIEHIUKYISPbl K CTOpPOHAM TpPEYroJbHHUKA
MEePECEKAIOTCS B OHOU TOUKE.

Brnagets moHsATHEM KacaTellbHOW K OKPY)KHOCTH, IOJIb30BAaThCAd TEOPEMOU O
MEePHEHIUKYISIPHOCTH KacaTelIbHOM U pajnyca, IPOBEIEHHOTO K TOUKE KaCAHMUSI.



[lonb3oBaTbcsi MPOCTEHIIMMU TE€OMETPUYECKMMH HEPaBEHCTBAMHM, IIOHMMAaTb MX
MIPAKTUYECKUM CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUYECKUE IIOCTPOEHUS C IIOMOILBIO HUPKYJIS U JIMHEHKU.

K xonmy oOyuenus B 8 Kjacce 0oOy4aromMiCs TOJYYUT CIEAYIOIIME TpPEAMETHBIC
pe3yJabTaThl:

PacriozHaBaTh OCHOBHBIE BHJbI YETHIPEXYTOJIBHUKOB, MX 3JEMEHTHI, I0JIb30BAThCA HX
CBOMCTBaMH P PELIEHUH T'€OMETPUUECKUX 3a/1a4.

[IpumeHsTh CBOMCTBA TOUKM IE€PECEUEHHUS] MEAWaH TpeyrojibHUKa (LIEHTpa Mmacc) B
pelIeHNH 3a/1au.

Brnaners noHsiTeM cpefHeN JIMHUU TPEYroJbHUKA U Tpalelny, IPUMEHITh UX CBOMCTBA
IIpU pEIIeHUM reoMeTpudeckux 3angad. llosb3oBarecs Teopemoit daseca M TeopemMoil o0
MIPOMOPLUOHAIBHBIX OTPE3KaX, MPUMEHATh UX Ul PEIIeHUs TPAKTUUECKUX 3a/1a4.

[IpuMeHsTh PU3HAKY [10100USI TPEYTOJIbHUKOB B PEIEHUH T'€OMETPUUECKHX 3aj1ay.

[Tonb3oBarbest Teopemoil Iludaropa g pemieHuss reoMeTpUYeCKUX U MPaKTHYECKUX
3ama4. CTpouTh MaTeMaTHYECKYI0 MOJEIb B MPAKTUYECKUX 3ajjauyax, CaMOCTOATEIbHO JeNaTh
4epTExX U HAXOUTh COOTBETCTBYIOIINE JITHHBI.

Bnagerp moHsATHSIMM CHHYca, KOCMHYCa W TaHI€HCa OCTPOTO yIjia HpPSIMOYTOJIbHOTO
TpeyrojpHuKa. [10J1p30BaThCS ITUMU MOHITUSIMU JUIS PEIICHUS TPAKTHUECKUX 3a/1a4.

Beruucnsate  (pasnmuuyHbIMH - criocoO0aMM)  TUIOMIAAb  TPEYrOJIbHMUKA H  TUIOMIATH
MHOTOYTOJIBHBIX ~ Quryp (TOJIB3YysCh, TJ€ HEOOXOAUMO, KadbKyasiTopom). [IpuMeHATH
MOJTy4YEHHbIE YMEHHUS B PAKTUYECKUX 3a/1a4ax.

Brnagets NMOHATHMAMM BNMCAaHHOTO M LIEHTPAJIbHOIO YIJIA, MCIOJIB30BAaTh TEOPEMBI O
BIMCAHHBIX Yriax, yriax Mexy XopJaMu (CeKyILIMMHU) U YTIie MeX Ay KacaTeJIbHOU U XOpI0H pu
pEeLIeHUN TEOMETPUYECKUX 3aay.

BrageTe nmoHATHEM ONMCAHHOTO YETBIPEXYTOJbHUKA, TPUMEHATh CBOMCTBA OMUCAHHOTO
YEThIPEXYTOJIbHUKA [TPU PELIECHUH 3a/1a4.

[IpuMeHATh NOJSyYEHHBIE 3HAHMS HA IPAKTUKE — CTPOUTh MAaTEMaTUUYECKUE MOJEIH s
3a/1a4 peajibHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOUINE BHIYUCICHHS C IPUMEHEHUEM MO100Us
U TPUTOHOMETPUH (TO0JIB3YACh, IIe HE0OX0UMO, KaJIbKYIITOPOM).

K koHmy oOyuenus B 9 kiiacce oO0ydaromuiics NOJYYHUT CIEIYIOIIME HpeIMETHbIC
pe3ynbTaThl:

3HaTh TPUTOHOMETPUYECKHE (YHKIHUU OCTPHIX YIJIOB, HAXOAUTh C HX IOMOIIbIO
pa3IMyYHbIE  AJIEMEHTHl  IPSIMOYTOJIBHOTO  TPEYroJibHUKA  («pelieHue  MPSMOYTOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KaNbKYISITOpa) IJIMHBI U YIJIbl JUISI HETaOIMYHBIX
3HAYCHUU.

[Tonb3oBatbest popMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOKIECTBOM
JUIS HAXOXKIECHHUS COOTHOILIEHUN MEXTy TPUTOHOMETPHUUECKUMH BEINYNHAMH.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JUISl HAX0XK/IECHUS PA3JINYHBIX YJIEMEHTOB
TPEYroJIbHUKA («peIIeHUue TPEeYTrOJbHUKOBY), MPUMEHATh MX INPH PELICHHMH T'€OMETPHUYECKHX
3az1ad.

Brnaners noHsTusMu npeoopazoBaHus 0100, COOTBETCTBEHHBIX JIEMEHTOB MOA0OHBIX
¢uryp. Ilonp30BaTbcs CBONCTBAMU 1MOA00MS MPOU3BOJIBHBIX (DUTYP, YMETh BBIYMCIATH JJIHHBI U
HaXOJUTh YIJIbl y M0A00HBIX ¢uryp. [IpuMeHsaTs cBoicTBa MOJ00MS B MPAKTUYECKHUX 3a/1adax.
YMeTb NPUBOAUTH IPUMEPHI MOJOOHBIX (GUTYP B OKPYXKAIOIIEM MHpE.



ITonp30BaTbCst TEOpEMAaMH O IPOU3BEIECHUN OTPE3KOB XOpJ, O NPOU3BEICHUU OTPE3KOB
CEKYIUX, O KBaApaTe KacaTeIbHOM.

[Tonb30BaThcs BEKTOpAaMH, IMOHUMATh HMX TE€OMETPUYECKUNH U (U3UYECKUH CMBICT,
IOPUMEHATh MX B PELICHUHM TE€OMETpUYeCKUX M (usmuecknx 3anad. [IpuMeEHATH CKalspHOE
IIPOU3BEICHUE BEKTOPOB U1l HAXO0XKACHUS JUIMH U YTJIOB.

[lonp30BaTbCcsi METONOM KOOPAMHAT HAa IUIOCKOCTH, IIPUMEHATH €r0 B PEIICHUHU
F€OMETPUUYECKHUX U ITPAKTUYECKUX 3aa4.

Bnagerps mOHATUSAMU NPAaBHWIIBHOTO MHOTOYTOJIbHHMKA, JAJIUHBI OKPYKHOCTHU, JJIMHBI IyTU
OKPYKHOCTM M paJUaHHOM MeEpbl YIJIa, YMETh BBIYMCIATH IUIOLIAAb Kpyra M €ro 4YacTew.
[IpyMeHsATh MOTydYEeHHbIE YMEHHS B IPAKTHUECKUX 3a7adax.

Haxomuts ocu (wim 1EHTpbl) CUMMETpUM (UTyp, TPUMEHATh ABM)KEHUS IJIOCKOCTH B
MPOCTENIINX CITyqasiX.

[IpuMeHATH MOJydYEHHBIE 3HAHMS HAa IPAKTUKE — CTPOUTH MAaTEMATUYECKUE MOJEIH IS
3aJ1a4 peajbHOM KM3HU U MPOBOJUTH COOTBETCTBYIOLUE BHIYMCIECHUS C IPUMEHEHHEM O100us
Y TPUTOHOMETPUUYECKUX (PYHKIUHN (TOIB3YSICh, 1€ HEOOX0IUMO, KAJIbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM u¢posbie
Ne i/ pasi Konrpoasubie | IIpakTHyeckue (uipp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
L caerma Uowepemereoverpmntn | 1 buGmorera LIOK
) P p https://m.edsoo.ru/7f415e2e
BCINYNH
bu6moreka [IOK
2 TpeyrosmeHui 22 ! https://m.edsoo.ru/7f415e2e
3 [TapamnensHble IpsiIMBIE, CyMMa YIJI0OB 14 1 bubnuoreka [IOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTbh U Kpyr. ['eoMeTpruueckue 14 1 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [IOK
> Tostopenne, 0do0menHe sranmii 4 ! https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'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 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM (uu¢posrIe)
B NPorpamMmbl Bceero Konrpounbhele | IIpakrideckne o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypebi
. bubnuorexa [JOK
! HerbipExyromeHHKH 12 ! https://m.edsoo.ru/7f417e18
T )
2 negEzMaHoiﬂaiiilzg Z()Tpeel\;lza())( MoI00HBIC 15 1 bubmorexa HOK
porioph p - HOA https://m.edsoo.ru/7f417e18
TPEYroJIbHUKA
[Tnomane. Haxoxnenne momaen
3 T He HIOJiII?HHKo); ;IK 21\14;)1/11“0 HHOJ?I;IHHBI; ¢ur 14 1 bubmiorexa HOK
peyr o M https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HbIX puryp
4 Teopema IIudaropa u Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. Brincanubie u
5 OTHMCAHHBIE YETHIPEXYTOJIbHUKH. 13 1 bubnuoreka [IOK
KacarenbHble k okpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpPY>KHOCTEH
. bu6mmoreka [JOK
6 Hostopenne, 0bobmenne sHarmii 4 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 KJIACC

KosuvecTBO 4yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM HppoBbIe
Ne i/ pasi Konrpoasnbie | IlpakTuyeckue (1pp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Tpuronomerpus. Teopembl KOCUHYCOB U bubnnorexa [JOK
1 16 1
CHUHYCOB. PenieHue TpeyroJbHIUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpaszoBanue nmogobus. Metpuueckue 10 1 bubnuorexa [JOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
3 Bexropsi 12 ! https://m.edsoo.ru/7f41al2c
4 JlexapTOBBI KOOPIMHATHI HA TNIOCKOCTH 9 1 bubmorera [JOK
p P https://m.edsoo.ru/7f41al2c
IIpa € MHOTOYTO . a
| e oo, A ; Bismorea 10K
2 t HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanein
bu6mmoreka [IOK
6 JIBHOKEHIA TLI0CKOCTH 6 https://m.edsoo.ru/7f41al2c
- [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 7 2 bu6mmoreka [IOK
3HAHUM https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I1O ITPO'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

IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOH

7 KJIACC

OBPA3OBATEJIbHOM ITPOT PAMMBI

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHbIC PE3yJIbTAaThl 0CBOCHUA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

6

I'eomerpus

6.1

PacniozHaBath M3ydeHHblE TeoMeTpUuyecKue (UTypbl, ONPENENATh HX
B3aMMHOE€ pacrojoXKeHHe, H300paxaTb TIeoMeTpuyeckue (QuUrypsl,
BBIINIOJIHATE YCPTCKU IO YCIOBHIO 3adaydu. HBMepﬂTB JIMHEWHBIE H
YIJIOBBIC BCIIMYWHBI. Pemarsn 3aaa4u Ha BBIYUCICHUC OJIMH OTPE3KOB U

BCJIMYMH YI'JIOB

6.2

Jlenate rpyOyI0 OLIEHKY JMHEHHBIX U YIJIOBBIX BEJIMYHH MPEIMETOB B
peaIbHOM KM3HH, pa3MepOB MPUPOJHBIX 00bEKTOB. Pasnuyars pazmepsl

3THX OOBEKTOB MO MOPAAKY BEIIUYNHBL

6.3

CTtpouThb 4epTeKH K TeOMETPUUECKUM 3a7a4amM

6.4

[Tonb3oBaTbcsl MpU3HAKAMHM PAaBEHCTBA TPEYTOJBHUKOB, MCIOIb30BaTh
MIPU3HAKU U CBOMCTBAa paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PELICHUU

3a1a4

6.5

[IpoBoauTh  JIOTHYECKHE  PACCYyXICHHUS  C  HCIOJIb30BaHHUEM

TCOMETPHUUCCKUX TCOPEM

6.6

Ilonp30BaThCs IIPpHU3HAKaMHU paBCHCTBA IIPAMOYI'OJIbHBIX TPEYT'OJIBHUKOB,
CBOMCTBOM MCAUAHBI, HpOBCI[éHHOfI K THIIOTCHY3€ IPAMOYTOJbHOI'O

TPEYroJIbHUKA, B pCIICHUHU I'COMECTPHUICCKUX 3ada4

6.7

OHpe,Z[CJ'ISITL napauICJIbHOCTh IIPAMBIX € IMOMOIIBIO YTJIOB, KOTOPBIC
06pa3yeT C HHUMH CCKYyIlasd. OHPCHCHHTB MapauiCJIbHOCTL IIPSAMBIX C
IIOMOIIBIO pPaBCHCTBA paCCTOHHI/Iﬁ OT TOYCK O,Z[HOﬁ HpﬂMOﬁ J0 TOYCK

JIpYyrou Mnpsmou

6.8

PemaTte 3agaun Ha KaeT4aTOM 6yMare

6.9

HpOBOI[I/ITL BBIYHCIICHUA U HAXOAUTH YHCIOBBIC U 6YKB6HH]':>IC 3HA4YCHUA
YrJIOB B TCOMCECTPHUUCCKUX 3aJdadaxX C HCIIOJIb30BAHUCM CYMMBI YIJIOB
TPEYIrOJIbHUKOB W MHOTI'OYT'OJIbHUKOB, CBOMCTB YIJioB, O6pa30BaHHBIX
nOpru IMCPECCUCHHUU [IBYX MAPAJUICIIBHBIX IIPAMBIX ceKymeﬁ. Pemate

MPaKTUYCCKUC 3a/]a41 Ha HAXOKJACHUC YI'JIOB




Bnagerp noHsATHEM I€OMETPUYECKOTO MECTA TOUEK. Y METh OIPENEIIATh
6.10 OUCCEKTpUCY YIia M CEpPeAMHHBIA TEPHEeHIUKYIIP K OTPE3Ky Kak
Ir€OMETPUUECKHUE MECTa TOUEK
DopMyIMPOBATH OIIPEIEIECHNS OKPYKHOCTH U KPyTa, XOp/bl U AUAMETpa
6.11 OKPY>KHOCTH, IIOJIb30BaThC HUX CBOWCTBaMU. YMEThb NPHUMEHSTH 3TU
CBOMCTBA IIPU PELICHUHU 3a/1a4
Biagets nOHATHMEM ONHMCAHHOW OKOJIO TPEYTrOJIbBHUKA OKPYKHOCTH,
yMeTb HaxoauTb €€ ueHtp. llomp3oBaThesi (akTamMu O TOM, HTO
6.12 OMCCEKTPHUCHI YIJIOB TPEYrOJbHUKA MEPECEKAIOTCS B OJTHOM TOYKE, U O
TOM, 4YTO CEpEeIUHHbIEC IMEPHEHAUKYISIPbl K CTOPOHAM TpPEYrojbHHKA
MEPECEKAIOTCS B OJTHOM TOUKE
Bnagerp mnoHsATHMEM KacaTedbHOW K OKPYXHOCTH, TOJIb30BaThCS
6.13 TEOpEeMOil 0 TEepNeHIUKYASIPHOCTH KacaTelbHOM U pajuyca,
MIPOBEJIEHHOTO K TOUKE KAaCaHUs
6.14 [lonb3oBaTbcst MPOCTEMIIMMU TEOMETPUYECKMMU  HEPAaBEHCTBAMH,
' MMOHUMATh UX MPAKTUIECKUN CMBICIT
6.15 [IpoBOANTE OCHOBHBIE TE€OMETPHUYECKHE ITOCTPOCHHUSI C MOMOIIBIO
' LHUPKYJIA U JIMHEHKHU
8 KIIACC
Kon .
HpoBepsIEMOro IIpoBepsiembie TpenMeTmﬂe pe3yabTaThbl 0CBOCHHSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHMs
pe3yJabTara
6 I'eomerpus
6.1 Pacnio3HaBath OCHOBHBIE BHJIbI YETBIPEXYTOJBHUKOB, HUX 3JIEMEHTHI,
. M0JIb30BaThCS UX CBOMCTBAMU NP PELICHUU F€OMETPUUYECKUX 3324
6.9 [IpumeHsTh CBOICTBA TOUKH MIEPECEUCHHSI MEHaH TPEyroibHUKA (IIEHTpa
' Macc) B pEIICHUHU 33124
Brnagets mnoHATHEM CcpegHENd JIMHUM TPEYroJibHUKAa M Tpamnenuwu,
6.3 NPUMEHATh WX CBOWCTBA MPU pEHIEHUHM TEeOMETPUUECKHX 3ajad.
. [Tonb3oBarbes Teopemoit dasieca U TEOpeMOM O MPONOPLIMOHAIBHBIX
OTpE3KaAX, IPUMEHATh UX JUIS PELIEHUs MPAKTUUECKHUX 3a/1a4
6.4 [IpumeHsaTr  TpHU3HAKW  [MOAOOHUS  TPEYrOJBHUKOB B PEIICHUU
. TFE€OMETPUYECKUX 3a/1a4




6.5

[Tonp3oBatbest TeopeMoit [Iudaropa anms pemieHUs reOMETPUYECKUX U
npakTuyeckux 3agad. CTpOUTh MAaTEMATUYECKYIO MOJIEIb B TPAKTUYECKUX
3a/1ayax, CaMOCTOSATEIILHO AEJIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE

JIIMHBI

6.6

Biagers noHATHSAMH CHHyCa, KOCHHYCa W TaHI€HCA OCTpPOTO yria
IPSIMOYI'OJIBHOTO TpeyrojbHuKa. 110J1b30BaThCA ITUMU NMOHATUAMHU IS

PEIICHHUA MMPAKTUYCCKUX 3ada4

6.7

Beruucnsate  (paznuyHbIMH - CIOCOOAMU)  TUIOHIAAb TPEYrOJIbHUKA U
IUIOLIAAM  MHOTOYIOJIbHBIX  (uryp (momnm3ysdch, TIAe HEOOXOAHMO,
KanpKynaTopoM). [IpuMeHSTh MOJlydeHHBbIE YMEHHUS B MPaKTHUYECKUX

3agadax

6.8

Brnaners mOHATHSMH BOMCAHHOTO W LIEHTPAJIBHOTO YIia, UCIOJb30BaTh
TEOPEMBI O BIIMCAHHBIX YTJIaX, YIJIaxX MEXIY XOpAaMHu (CEKYIIIMMU) U yTiie

MEKly KacaTeJIbHOW M XOPJI0i IPH PELIEHUH T€OMETPUIECKUX 3a1a4

6.9

B.]'Ia)IeTI) IIOHATHEM  OIIMCAaHHOI'O '—ICTBIpéxyFOHBHI/IKa, IPpUMCHATH

CBOMCTBA OIMCAHHOTO YETHIPEXYTOJBbHUKA IIPH PEIICHUH 3a7a4

6.10

[IpuMeHsThr  TONYYeHHBIC 3HAHWSI HAa  TMPAKTHKE —  CTPOUTH
MaTeMaTHYeCKUEe MOJENH JUIsl 3a]a4 peajbHON JKM3HW W IPOBOJUTH
COOTBETCTBYIOIIIME  BBIYHCICHUS C TNPUMEHEHHEM TOJ00us |

TPUTOHOMETPHH (TIOJB3YSCH, TI€ HEOOX0IUMO, KATBKYIITOPOM)

9 KJIACC

Kon
NpoBEPsSIEMOro
pe3yabTaTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOTI'0 001ero 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpPHUYECKHE (DYHKLMU OCTPHIX YIJIOB, HaXOJIUTh C HX
HOMOILBIO  PA3JMYHBIE 3JIEMEHTHl IPSIMOYIOJbHOIO TPEYroJibHUKA
(«perieHne MPSMOYTOJBHBIX TPEYroJbHUKOBY»). HaxoauTs (¢ momoIbo

KaJ'ILKy.]'ISITOpa) JUIAHBI U YTJIbI JJIA HeTaOJUYHBIX 3HAYCHHH

6.2

ITonp30BaThCs (l)OpMyJ'IaMI/I MMPpUBCACHNUA )51 OCHOBHBIM
TPUTOHOMCTPUYCCKHUM TOXKIACCTBOM JUIA HAXOXKIACHUA COOTHOIIEHUM

MCKIAY TPUTOHOMETPUYCCKUMHU BCIIMUNHAMUA




6.3

Hcnonp30Barh TEOpPEMBI CHHYCOB M KOCHHYCOB JUIS HaXOXICHUSA
pa3lIMYHBIX OJJIEMEHTOB TPEYrOJbHHUKA («PEUICHUE TPEYTrOJIbHUKOBY),

MNPUMCHATH UX ITPU PCIHICHUH TCOMCTPHUICCKUX 3a/1av

6.4

Brnagerp moHsTHSMEH mpeoOpa3oBaHUS TOMO0MS, COOTBETCTBEHHBIX
JJIEMEHTOB TOJO00HBIX Quryp. I[loap30BaThCs CBOWCTBAMHU IMOIOOUS
IPOU3BOJBHBIX (DUTYP, YMETh BBIYUCIATH JUTMHBI M HAXOJUTH YIIIBI Y
nogo0HbIX ¢uryp. IlpuMeHsITh CBOWCTBA TOMOOUS B TPAKTHYSCKUX
3a/1a4aX. YMeTh NMPUBOJUTE MPUMEPHI MTOJOOHBIX QUTYP B OKPYXKAIOIIEM

MHUpe

6.5

[Monb3oBaThcss TeOpeMaMH O MPOM3BEICHUU OTPE3KOB XOPH, O

MPOU3BEICHUH OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTelIbHON

6.6

[Tonb30BaTbCst BEKTOpaMu, IOHUMATh UX T€OMETPUUYECKUH U (HU3HUeCcKuit
CMBICHI, IPUMEHSTH UX B PEHICHUH T€OMETPUUYECKUX U (U3NYECKUX 3a/1ad.
[IpuMeHsTH CKaNsipHOE TPOU3BEACHUE BEKTOPOB JIJISl HAXO0XKICHUS JJINH U

YTJIOB

6.7

Ilonp30BaThCs MCTOAOM KOOpJAWMHAT Ha IINIOCKOCTH, NPHUMCHATH €ro B

PEIICHHUHU TCOMECTPHUYCCKUX U IMTPAKTUYCCKUX 3a1a4

6.8

Brnagerp  MOHATHAMM ~ NPaBUIBHOTO  MHOTOYIOJIbHUKA,  JUTHMHBI
OKPY>KHOCTH, JUIMHBI Iy OKPYXKHOCTU U PaJiMaHHON MephI yria, yMeTb
BBIUUCIATH IUIOMAAb Kpyra U ero uacteil. [IpuMeHSTh MoixydeHHbIe

YMCHHS B IPAKTHYCCKUX 3ajjadyax

6.9

Haxomuth ocu miaM LEHTpbl CUMMETpUU (UTYp, MPUMEHSTH JABUKEHUS

IIJIOCKOCTHU B HpOCTCfII.HPIX ClIydasx

6.10

[IpumeHsTh,  TONYYEHHBbIE 3HAHHWA HA  TMPaKTUKE —  CTPOUTH
MaTeMaTHYeCKUe MOJENH JUIs 3aJady peajbHOW KU3HU M TMPOBOIUTH
COOTBETCTBYIOIIME  BBIUMCICHHS C MPUMEHEHHEM Mojao0us U
TPUTOHOMETpUUECKUX  (QyHKIM  (MONB3ysAch, THEe  HE0OXO0aUMO,

KaJIbKYJISATOPOM)




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIIACC
Kon IIpoBepsieMbli 3J1€MEHT COAEPKAHUSA
6 I'eomerpus
Havansnele nonsatus reomerpun. Touka, npsmas, OTpe30K, Jyd. Yroi. Bunabl
6.1 yrioB. BeprukanbHble M CcMexHble yriabel. buccekrpuca yrma. JlomaHnas,
MHOTOYroJjbpHUK. [lapamienbHOCTh U epHIEeHAUKYISIPHOCTD IPSIMbIX
6.2 Cummerpuunblie purypsl. OCHOBHBIE CBOMCTBa 0ceBOW cuMMeTpuu. [Ipumepsl
CUMMETPUH B OKPYKAIOIIEM MUDPE
6.3 OCHOBHBIE TIOCTPOEHHUS C TMOMOUIBI0 LHUPKYJAS U JUHEUKH. TpeyrojbHUK.
BricoTa, meaunana, OuccekTpurca, UX CBOMCTBA
6.4 PaBHOOepeHHBIE ¥ paBHOCTOPOHHHMI  TpeyroiabHuKu. HepaBeHCTBO
TPEYroJIbHUKA
6.5 CpoiicTBa 1 NMpU3HAKU paBHOOEIPEHHOTO TpeyroyibHuKa. [IpusHaku paBeHCcTBa
TPEYrOJIbHUKOB
6.6 CBoiCTBa M MPU3HAKU MapaJUIeIbHbIX NpsAMbIX. CyMMa YIJIOB TPEYroJIbHHKA.
Buemnue yriel TpeyrojibHuKa
[IpsimoyronpHbIi  TpeyroJibHUK. (CBOMCTBO MeAHMaHbl  MPAMOYTOJBHOTO
6.7 TPEYrOJbHUKA, IPOBEAEHHOW K rumoreHyse. llpu3Haku  paBeHCTBa
MPSAMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpAMOYTOJIbHBIN TPEYTrOJIBbHUK C yTJIoM B 30°
HepaBeHcTBa B reOMETpUUN: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O UIMHE
6.8 | nomamnoii, Teopema o GoxiblieM yrie M GOJBIIEH CTOPOHE TPEYTrONBHHKA.
IlepnenuKyIsp 1 HAKJIIOHHAS
6.9 I'eomerpuueckoe MecTo TOuYeK. buccekrpuca yriia M CEpeIMHHBIN
NEPIICHIUKYIAP K OTPE3KY KaK FT€OMETPUYECKHE MECTa TOYEK
6.10 OKpyXHOCTB U KpYT, XOpZa U JUaMETp, UX CBOUCTBA. B3anumHoe pacmoiioxeHne
OKpYKHOCTH U npsimoii. KacarenpHas v ceKyIas K OKpy>KHOCTH
6.11 OxpyXHOCTb, BIHMCaHHas B yroJl. BrmucaHHas M ONHCaHHAs OKPYKHOCTU
TPEYTrOJIbHUKA
8 KVIACC
Kon IIpoBepsieMbIi 2JIEMEHT COAePKAHUA
6 I'eomerpus
6.1 UYetplpéxyronbHuku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyroabHUK, poMO, KBaJIpaT, UX MPU3HAKU U CBOWCTBA




6.3 Tpaneuus, paBHOOOKasi Tparenus, €€ CBOWCTBa M NMpuU3HAaKH. [IpsMoyromabHas
' Tpaneuus
6.4 Meron ynBoenuss meauanbl. lleHTpanpHas cummerpusa. Teopema Darneca u
' TEOpeMa O MPONOPLUOHAIBHBIX OTPE3KAX
6.5 CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. LlenTp macc TpeyroiabHuKa
66 [Tomobue TpeyrompHUKOB, KOd(GGUIHeHT mnoxodus. [lpusHakm mOHOOHS
' TpeyroJbHUKOB. [IprMeHeHre noo0us Py PelIeHNH TPAKTUIECKUX 33124
6.7 DopMyIibl A1 TIIOIIAIA TPEYTOJIbHUKA, ITapajuieiorpaMMa, poM0a U Tparnemnuu
6.8 CpoiictBa 1uIomaneii reomerpuueckux ¢uryp. OTHomeHHe IUIOIIAei
' oA0OHBIX Uryp
6.9 Brrunciienue miomanaeid TpeyroJbHUKOB M MHOTOYTOJbHHKOB Ha KJIETYATOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu pemeHUN
' MPaKTUYECKUX 3a7a4
CuHyC, KOCHHYC, TaHI€HC OCTpPOro yrja NpSMOYTOJIBHOTO TpPEyroJbHHKA.
6.11 OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKAECTBO. TpUroHOMETpHYECKHEe (YHKITUU
yriioB B 30°, 45° u 60°
6.1 Brnucannbie U 1IEeHTpaIbHBIE YIJIbI, YTOJI MEXIY KacaTeJIbHOW U XOpI0H. YTJb
' MEXIY XOpJIaMH U CEeKyITUMU
6.13 Bnucanubie 1 OnMcaHHbBIE YETHIPEXYTOJILHUKH
6.14 B3anmHoe pacnionioskeHue 1ByX okpyxxkHoctel. Kacanue okpyxxknocreid. O0mme
' KacaTeJIbHbIE K JIBYM OKPY)KHOCTSIM
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 I'eomeTpust
6.1 Cunyc, kocunyc, tauresc yrios ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUYECKOE
. TOXKJECTBO. POPMyIIbI IPUBEACHHUS
6.9 Pemenune TtpeyronbHukoB. Teopema KOCMHYCOB M T€OpeMa CHHYcOB. Pemenue
. IIPaKTUYECKUX 3a/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB ¥ TEOPEMBI CHHYCOB
6.3 IIpeobpazoBanue nogobus. Ilogo6re cOOTBETCTBEHHBIX HIEMEHTOB
6.4 Teopema 0 mpou3BENEHUH OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEIEHUU OTPE3KOB
. CEKYILUX, TEOPEMA O KBaJpaTe KacaTeJIbHOU




Bekrop, mmHa (MO1yb) BEKTOPA, COHANPABIEHHbIE BEKTOPBI, IPOTHBOIOJIOKHO

HaIpaBJICHHBIC BCKTOPbI, KOJUIMHCAPHOCTHL BCKTOPOB, PABCHCTBO BCKTOPOB,

0 onepanuy HajJ BEKTOpaMH. PasyiokeHue BEKTOpa IO JIBYM HEKOJUIMHEAPHBIM
BEKTOPAM
6.6 Koopaunatsl BekTopa. CKalsipHOE MPOU3BEIEHUE BEKTOPOB, IPUMEHEHUE JUIS
' HAaxOKJICHUs JUIMH U YIJIOB
JlexapTOBBI KOOpAMHATHI Ha IUIOCKOCTH. YPaBHEHHUs NPSIMOU U OKPYKHOCTH B
6.7 KOOpAMHATAX, MEPECEYEHUE OKPYKHOCTEM M MpsMBIX. MeTo KOOpAUHAT U €Tr0o
MIPUMEHEHHE
6.8 [IpaBuIBHBIE MHOTOYTOJIBHUKH
6.9 JlnuHa okpyxHOCTHU. ['pagycHas u paauiaHHas Mepa yria, BBIYACICHUE JIUH JIyT
' OKpPY>KHOCTEH
6.10 | Imomane kpyra, ceKTopa, CerMeHTa
6.11 JIBUKeHHUsT TUIOCKOCTM M BHYTPEHHHE CHUMMETpuUU (uryp (dnemeHTapHbIe

npencrasienus). [lapamnensHeiil nepenoc. [ToBopoT




IMPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBLHON ITPOIT'PAMMBI OCHOBHOT' O
OBLIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM Pe3yIbTaTaM O0CBOEHHUS
NpoBepPseMoro OCHOBHOIi 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'O 0011Iero
TpeOOBaHuUs o0pa3oBanusi Ha ocHoBe PT'OC

YMeHne onepupoBaTh MOHATHAMH: MHOYECTBO, IIOJMHOKECTBO,
omepanuy HaJ MHOXECTBaMM; YMEHUE OIEPUPOBATh MOHATUSAMU: Tpad,
CBS3HBIN Irpad, AepeBo, UKII, IPUMEHATH UX IIPU PELICHUHN 337a4; YMEHHE
HCII0JIb30BaTh Ipauueckoe MpeCTaBICHUE MHOKECTB JUISI ONMUCAHUS
peaJIbHBIX MPOIIECCOB U SIBIICHUH, IPU PEIICHNH 33/1a4 U3 IPYrUX y4eOHBIX

MpEeIMETOB

YMeHne ornepupoBaTh MNOHATHSAMH: ONPEICICHHE, aKCHOMa, TeopeMa,
JI0Ka3aTelIbCTBO; YMEHHE paclO3HAaBaTh HMCTHUHHBIE W JIOKHBIE
BBICKA3bIBaHUS, NPUBOJAWTH IPUMEPHI U KOHTPIPUMEPBL, CTPOUTH

BBICKA3bIBaAHWA U OTPUITAHHA BBICKa3bIBAaHUH

YMeHue omnepupoBaTh IMOHATHSAMHU: HATypalIbHOE YHCIIO, IMPOCTOC W
COCTaBHOE YHCIIO, ACTUMOCTD HATYPATbHBIX YHCE, IPU3HAKH JCTUMOCTH,
1IeTI0€ YHCII0, MOJTYJb YhCiia, OOBIKHOBEHHASI IPOOb M IeCATUYHAS IPOOb,
CTaHJIAPTHBIN BUJ] YMCIA, PAllHOHATBHOE YHCII0, HPPAITMOHAILHOE YHUCIIO,
apuMeTHYECKUH KBaJPATHBIM KOPEHb; YMCHHE BBIMOJIHAThH JICHCTBHS C
YHUCJIaMH, CPaBHUBATh W YIOPSI0YMBATh YMCIIA, TPEACTABIIATh YMCIIA Ha
KOOPJMHATHOM MPSMOM, OKPYIJIATh YHCIIA; YMEHHE JeIaTh MPUKUAKY H

OIICHKY pe3yJIbTaTa BbIYHCICHUN

YMeHue omnepupoBaTh MNOHSTHUAMU: CTENEHb C IEJIbIM IOKa3aTeleM,
apudmeTnyecKuil KBaJpaTHBIH KOPEHb, MHOTOWIEH, airedpanmdeckas
Ipo0Ob, TOXKAECTBO; 3HAKOMCTBO ¢ KOPHEM HATypaJbHOM cTeneHu 0oJbliie
4 €IMHUILIBI; YMEHHUE BBIMOJIHITH PacuéThl 1Mo Gopmyrnam, npeoOpa3oBaHus
HENbIX, APOOHO-PALMOHAIBHBIX BBIPAXKEHUH M BBIPAXKEHUN C KOPHAMHU,
pa3noKeHNe MHOTOUYJIEHA HA MHOKUTEIN, B TOM YHCJIE C UCTI0JIb30BAaHUEM

(I)OpMy.]'I Pa3HOCTH KBaJAPATOB U KBaJApaTa CYMMBbI U Pa3HOCTHU

YMmenue ONCpUpPOBAThH TMOHATHAMU: YUCIIOBOC PABCHCTBO, YPABHCHHC C
OJIHOH nepeMeHHoﬁ, YHUCJIOBOC HCPABCHCTBO, HCPABCHCTBO C nepeMeHHoﬁ;

YMCHHUEC PpCUIATh JIMHEHHBIE H KBaJApaTHBIC YpPAaBHCHUA, ,Z[pO6HO-

pallMOHAJIBHBIC YpPAaBHCHUA C OJIHOH HCpCMeHHOﬁ, CUCTCMbBI JIBYX




JUHEWHBIX YpPaBHCHUM, JIMHEMHBIE HEPABEHCTBA M HUX CHUCTEMBI,
KBaJIpaTHbIE H  JAPOOHO-pallMOHATBHBIC HEPABEHCTBA C  OJHOU
IIEPEMEHHOM, B TOM YHUCJE NP PELICHUU 3aJ1a4 U3 JIPYyruX MPEIMETOB U
MPAKTUYECKHUX 3aJ1a4; YMEHUE MCIIOJb30BaTh KOOPAUHATHYIO MPSIMYIO U
KOOPJMHATHYIO IUIOCKOCTh JJIsi M300pakKeHUsI pEIIeHUN ypaBHEHUH,

HEPABCHCTB U CUCTEM

YMeHne ornepupoBaTh MOHATUSAMU: (YHKUUA, rpaduk (yHKIWH, HYIH
(GYHKIMHU, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA, NMPOMEXKYTKH BO3pAcTaHUS,
yObIBaHUS, HAauOOJbIlIEe W HaWMEHbIIEe 3HAUYECHUS (QYHKLIHU; YMEHHE
ONepUpOBaTh MOHATHUSAMHU: MpsiMasi TMPONOPIMOHAIBHOCTb, JUHEHHAs
dbyHKIMS, KBaapaTU4yHas (QyHKIHSA, oOpaTHas MPOMOPIHOHAIBEHOCTD,
napalouia, runep0osa; yMeHue CTpOUTh rpaduKu PyHKLUMN, CIIOJIb30BATh
rpaduku ISl OTIpPE/IeNIEHUs] CBOMCTB MPOIIECCOB M 3aBUCHUMOCTEH, ISt
pelieHus 3a1ad U3 JAPYruX y4eOHBIX NPEAMETOB U PEabHOW KU3HU;

yMEHHUE BBIpaXaTh GOpMySIaMH 3aBUCUMOCTH MEKy BETMUYNHAMHA

YMenue OTIEPHPOBATH MOHSATUSIMH: MOCJIEIOBATEIHLHOCTD,
apudmeTnyeckas 1 reoOMeTpUUYecKasi MPOTrPECCUr; YMEHUE UCII0Ib30BAaTh
CBOMCTBa MOCIEA0BaTEIbHOCTEH, (OPMYIIBI CYMMBI U OOIIET0 4ieHa Mpu
pelIeHnH 3ajjad, B TOM 4YHCIE 3a/1ad U3 APYruX y4eOHbBIX MPEIMETOB U

peabHOM )KU3HU

YMeHue pemaTh 3a7ja4uu pa3HbIX TUIOB (B TOM YKCJE Ha MPOLEHTHI, 10U
U 4acTH, IBIKEHHE, paboTy, LIEHY TOBApOB U CTOMMOCTh MOKYIOK U YCIIYT,
HAJIOTH, 3a/Jaud M3 oO0JacTu yNpaBiICHUS JHYHBIMH M CEMEUHBIMU
(uHaHCaMM); YMEHHE COCTABJISITh BHIPAKEHUS, YPAaBHEHHUSI, HEPABEHCTBA
U CHCTEMBI 0 YCJIOBHIO 3aJaud, UCCJIENI0BaTh MOJIYYCHHOE PELICHUE U

OLCHUBATH HpaBI[OHOI[OGHOCTB MOJIYYCHHBIX PE3YyJIbTATOB

YMeHue oneprupoBaTh NOHATUAMU: (PUTypa, TOUKA, OTPE30K, Npsmast, JIyd,
JOMaHasi, yrojl, MHOTIOYIOJbHHUK, TPEYrOJbHUK, PAaBHOOEIPEHHBIA U
PaBHOCTOPOHHHMM  TPEYrOJbHUKM,  MPSMOYIOJbHBIH  TPEYroJIbHUK,
MenuaHa, OMCCeKTpuca M BBICOTA TPEYroJIbHUKA, YEThIPEXYTOJbHUK,
napaujienorpaMM, pomO, TOpSAMOYTOJIbHUK,  KBajpaT, Tparenus;
OKPY’KHOCTB, KpyI, KacarejbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
¢urypamu; ymeHue pemiath 3aJaud, B TOM YHCJIE€ M3 IOBCEIHEBHOI
KU3HH, Ha HAXOXKJIEHUE T'€OMETPUYECKHUX BEIMYMH C IPUMEHEHUEM

M3YyUYEHHBIX CBOMCTB (UTyp U (pakToB
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YMeHue omnepupoBaTh TMOHSATHSAMU: PABEHCTBO (UTYp, paBEHCTBO
TPEYrOJIbHUKOB; NapAJJIEIbHOCTD U NMEPIECHIUKYIISIPHOCTD IIPSMBIX, YTOJI
MEXIy NPSMBIMH, TEPIEHAMKYISAp, HAKIOHHAs, MPOEKIHs, IMoaodue
¢buryp, mogoOHbIE TPEYroJbHUKH, CUMMETPHUS OTHOCHTEIBHO TOYKU H
NpsSMOM; YMEHHE pacllO3HaBaTh PABEHCTBO, CHUMMETPHIO W TMojo0ue
¢buryp, napaymiesbHOCTb U MEPIEHANKYISIPHOCTH IPSMBIX B OKPYKaIOIIeM

MUpe

11

YMeHue onepupoBaTh NOHATUSAMU: JUIMHA, PACCTOSHUE, YroJl (BeIUYnMHa
yria, CHHYC M KOCHHYC YIJla TpeYyrojbHUKa), IUIOIIA/b; YMEHHE
OIICHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPY)KAIOILIEM MHPE;
yMEHUE TPUMEHATH (POPMYIIBI IEPUMETPA U TIIOMIAIH MHOTOYTOJIbHUKOB,
JUIMHBI OKPY)KHOCTHM M IUIOAAM Kpyra, oObemMa MpsIMOYroJIbHOTO
rnapajuiejienuIie;a;  yMEHHE  NPUMEHATh  NPU3HAKA  PABEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CyYMME YIVIOB TPEYrOJIbHUKA, TEOPEMY
[Mudaropa, TpuroHoMeTpuyeckre COOTHOIIECHHUS Ui BBIYMCIICHUS JUINH,

pacCTOSIHUM, TIIOIIAAeH

12

YMenne wu3zo0pakarb IUIOCKHME (QUTYypel W WX  KOMOHWHAIIWH,
MPOCTPAHCTBEHHBIE (QUTYPHl OT PYKH, C TIOMOUIBIO YEPTEKHBIX
WHCTPYMEHTOB ¥  JJIEKTPOHHBIX CpPEACTB 10 TEKCTOBOMY WIIH

CHUMBOJIbBHOMY OITMCAHUIO

13

VYmenune OIICpHUPOBATH IIOHATUAMU: IIPAMOYI'OJIbHAA CUCTEMA KOOPAWHAT,
KOOpAWHAThI TOUKHU, BEKTOP, CyMMa BEKTOPOB, ITPOU3BCACHHUEC BEKTOPA Ha
YHUCIO0, CKaJsIPHOE IIPOM3BCACHUC BCEKTOPOB, YMCHHC MCIIOJIB30BAaTh
BCKTOPBI U KOOPAWHATHI IJIA IPCACTABJICHUA JaHHBIX U PCIICHUA 3a4a4, B

TOM YHUCJI€ U3 IPYTUX Y4EOHBIX MPEIMETOB U peabHOM KU3HU

14

YMeHue omnepupoBaTb MOHSTHUAMH: CTOJOUKOBBIE U KPYTOBBIE
JyarpamMmsl, TaOIHIbL, cpeiHee apuMeTHIecKoe, Merana, HauboJbliee
U HanMEeHbIlIee 3HAYCHUS, pa3Max YHCIOBOro Habopa; yMEeHUE U3BICKaTh,
UHTEPIIPETHPOBATH U MPEOOPa30BhIBATh UH(OPMALINIO, TPEICTABICHHYIO
B TaOJHIIAX U HA TMarpaMMax, OTPaKarolylo CBOMCTBA U XapaKTEPUCTUKH
peaNbHBIX MPOLECCOB U SIBJICHUN; YMEHHE pacliO3HABaTh M3MEHUYUBHIE

BCJIIMYMHBI B OKPYXKArOMIEM MHUPC

15

YMeHue onepupoBaTb NOHATHUSMHU: CIIydalHBIM OMNBIT (CITydalHBIN
JKCIIEPUMEHT), DJJIEeMEHTapHOEe COOBITHE  (DJIIEMEHTapHBIH  HCXOJ)

CHy‘-IElﬁHOTO OIIbITA, CHy‘I&ﬁHOC CO6BITI/IC, BCPOATHOCTDH CO6LITI/I$I; YMCHUC




HAaXOJUTh  BEPOSITHOCTH  CIIy4alHBIX COOBITUH B  ONBITAX C
PaBHOBO3MOKHBIMHM  3JIEMEHTapHbIMU COOBITUSIMHM; YMEHHUE pellaTh
3aJaud METOJOM OPraHU30BAHHOIO Iepedopa M C HCHOJIb30BAHUEM
IIpaBUjla YMHOXXEHHUS; YMEHHE OLICHMBAaTh BEPOSTHOCTH PEAIBbHBIX
COOBITMIM M SBJICHUWH, MOHUMATh POJIb MPAKTUYECKH JIOCTOBEPHBIX U
MAaJIOBEPOSITHBIX COOBITHI B OKPYXXAIOIIEM MUPE U B KU3HHU; 3HAKOMCTBO
C TIOHSTHEM HE3aBHCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIINX

YUCCII U €TI0 POJIbKO B MACCOBBIX SABJICHUAX

16

YMeHnue BbIOMpaTh MOAXOAAINN U3YUEHHBIN METOT TSl pellieHus 3aauH,
MIPUBOJUTH IIPUMEPHI MAaTEMaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJAE U
JKW3HH, PAcO3HABaTh MPOSIBICHHE 3aKOHOB MAaTEMaTUKH B HMCKYCCTBE,
ONIMCBIBATh OT/IEJbHBIE BBIJAIOIIMECS PE3YJIbTAThI, MOJYYEHHBIE B XOJE
pPa3BUTHSA MaTEMATHUKHU KaK HayK{, IPUBOJAUTH IPUMEPBI MATEMATHYECKHUX

OTKPBITUM U UX aBTOPOB B OTEYECTBEHHON ¥ BCEMUPHON UCTOPUU




HHEPEYEHD 2JIEMEHTOB COAEPKAHMUS, IPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE

Kon IIpoBepsieMbli 3J1€MEHT COAEPKAHUS

1 Yucna v BIYMCICHUS

1.1 Harypaneublie u nensie uyncna. [Ipu3Haky qenMMoCTy HEIbIX YUCE

1o OOBIKHOBEHHBIC U JIECSITUYHBIE IPOOU, IPOIICHTHI, OECKOHEUHBIC MTEPHOANICCKHE
. npobu

1.3 PannonaneHblie yncna. ApudmMerndeckue onepanyy ¢ pallMoOHaIbHBIMU YUCIIaMU

14 JlelictButenbHble uynchia. ApuPMETHYECKHE ONEpaluu C JEeHCTBUTEIbHBIMU
' quciaMu

Le [IpuOnkE€HHbIE BBIUMCICHUS, MpaBUiIa OKPYIJICHHUS, NPUKHIKA M OLEHKa
. pe3yJbTaTa BBIYMCIEHUN

2 AnreOpandecKkrie BRIpaXKeHHS

2.1 BbykBeHHbIe BhIpaKEeHUS (BBIPAKECHUS C TICPEMEHHBIMH )

29 Crenenp c mensiM mnokaszareneM. CTemneHb € palUOHAIBHBIM IIOKa3aTesieM.
' CBoiicTBa cTENEHN

2.3 MHorousneHbl

2.4 AnrebOpaunveckas 1po0b

”E ApubdmMeTnuecKknii KOpeHb HaTypalbHOU cTeneHu. [leficTBus ¢ apudMeTHaecKuMu
' KOPHSIMHU HATypalIbHOW CTENECHU

3 VYpaBHEeHHS 1 HEPaBEHCTBA

31 Lensle u npoOGHO-palioHaNbHbIE YypaBHeHHsS. CHCTEMbl U COBOKYIMHOCTHU
. ypaBHEHUH

39 Lensle u napoOHO-panoHanIbHbIe HepaBeHCTBAa. CHCTEMBl U COBOKYIMHOCTH
. HEPaBEHCTB

3.3 Pemrenne TekCcTOBBIX 3aa4

4 YucnoBele NOCIEA0BATENBHOCTH

4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 33JaHNUS TIOCIIE0BATEIbHOCTEH

4.2 ApugpmeTrrnueckas u reoMmeTpudeckas nporpeccuu. Popmyrna cI0KHBIX IPOLIEHTOB

5 OyHKIMH




OynKIys, crocooOsl 3axanus QyHkun. ['papux Gynkun. O6macTb onpeaeneHus
U MHOXecTBO 3HaueHMd  ¢yHkuuu. Hymm  Qyakoun.  [Ipomexytku

5.1. | 3nakomocrosucTBa. ITPOMEXYTKH MOHOTOHHOCTH (GYHKIMH. MaKCHMyMbI U
MUHUMYMBl (yHknuu. HambGonblnee u HauMmeHblee 3HaueHHE (QYHKIMHM Ha
MIPOMEKYTKE

6 Koopaunats! Ha IpsAMOM U INIOCKOCTH

6.1 KoopnunaTtnas npsmas

6.2 JlexkapToBbI KOOPAUHATHI HA TJIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue Gurypbl 1 Ux cBoiicTBa

7.2 TpeyronbHuk

7.3 MHOTroyrojasHUKU

1.4 OKpyXHOCTb U KpYI'

7.5 N3mepenue reoMeTpuiyecKiX BEIMUNH

7.6 BexTops! Ha MI0CKOCTH

8 BeposTHOCTB U cTaTUCTHKA

8.1 OmnucarenbHas CTaTUCTHKA

8.2 BepostHocTh

8.3 Kombunatopuka

8.4 MHoxecTBa

8.5 I'padmr




YYEBHO-METOJNYECKOE OBECHEYEHUE OBEPA30BATEJIBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEEHBIE MATEPHAJIBI U151 YYEHUKA

Marematuka. ['eomerpust: 7 - 9-e kimacchl: 6a30BbIif ypOBEeHb: yueOHUK; 14-¢ n3nanue,
nepepadboranHoe AtanacsH JI.C., byry3os B.®., Kagomier C.b. u n1p. AknnoHepHOe
obmectBo «M3natenscTBO «IIpocBenienne

METOANMYECKUE MATEPHUAJIBI VIS YUUTEJIA

Matremaruka. ['eomerpust : 7—9-e kitaccel : 0a30BbI YPOBEHB : METOAHUYECKOE TIocoone k M34
npeaMeTHol nmHuM yuyeOHHkoB mo reomerpuu JI. C. Artanacsna, B. ®@. byryzosa, C. b,
Kamomrera u np./ — 2-e u3n., crep. — Mocksa : [Ipocsemnienune, 2023.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://evpr.sdamgia.ru/
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