[Tpunoxenne Ne 1.1.6

k OOIT OO0 MBOVY COI Ne 55,
YTBEPKIECHHOH MPUKA30M

ot 28.08.2023Ne 174

Paboyasi nporpamMmmMa y4yeOHOIo npeamMera
«I'eomeTpus»

7-9 Kjaaccel



IHosicHuTeIbHAA 3aIHCKA

Pabouass mporpamma yueOHOro mnpenmera «l'eomeTrpus»(npeamerHas o01acTb
«MaremaTtuka M HMHQPOpMaTHKa») Ha YPOBHE OCHOBHOIO 00IIero o0pa3oBaHus
cocTaBjieHa Ha OCHOBe TpeOoBaHUIl K pe3ysibTaTaM OCBOECHMS MPOTrpaMMbl OCHOBHOI'O
obmiero oopazoBanusi OenepalbHOTO rOCYAapCTBEHHOTO 00pa30BaTENIBHOTO CTaHIapTa
OCHOBHOTO o0mmero oo6paszoBanusi, DexepanbHOW 00pa30BATEIBHONW MPOTPAMMBI
OCHOBHOTO 00mero o0pa3oBaHus, Nporpammbl ydeOHOro Kkypca «['eomerpusi»
®enepanbHOil paboyeil mporpaMmsbl Mo yueOHOMY npeamety «MaTeMaTrka», a Takxke
OpUEHTHpPOBaHAa Ha LIEJIEBblE IPUOPUTETHI, CHOPMYJIMPOBAHHBIE B (eaepaabHOU
paboueil mporpaMMe BOCIIUTAHUS.

Pabouas nporpamma mo yueOHOoMy mnpeamery «l'eomerpus» - (nanee
COOTBETCTBEHHO — MPOrpaMMa IO T€OMETPHH, TEOMETPHS) BKIIOYAECT MOSICHUTEIHHYIO
3aMHCKY, COJIep)KaHne OOYUCHHs, TUNIAHUPYEMBIC PE3yIbTaThIOCBOCHUSI TPOTPAMMBI TI0
reOMEeTPHUH, TEMAaTHUECKOE TNIAHUPOBAHHE.

[TosicauTenbHas 3amucka OTpa)kaeT OOIIMe e U 3aa4d U3YUCHHs] T€OMETPHH,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TakXe MHOAXOAbl K OTOOpY COIEp)KaHUs U
OTIpE/ICNICHUIO TUIAHUPYEMBIX PE3YJIbTaTOB.

Conmepxxanue 0OydeHHs pacKpbIBA€T COJEp)KATENbHbIE JIMHUU, KOTOPbIE
npeyaraTcs sl 0053aTeIbHOr0 U3YUYCHHS B KaXKIOM KJIacce Ha YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHusl.

[Imanupyemble pe3ynbTaThl OCBOCHHSI MPOTPAMMBI 1O TEOMETPUU BKIIIOUYAIOT
JMYHOCTHBIC, METAlpeIMETHBIE PEe3yNbTaThl 3a BECh IMEPHOJ OOYy4YeHHsS Ha YpOBHE
OCHOBHOr0 0OmIero oOpa3oBaHUs, a TAKXK€ NMPEAMETHbIC JOCTHKEHMs y4allerocs 3a
Ka)KJIBIA 101 O0yJCHHUS.

Obwas xapakmepucmuxa yuebrno2o npeomema «I eomempusy

['eomMeTpus Kak OAMH U3 OCHOBHBIX PA3AEIOB IIKOJIbHOW MAaT€MaTUKH, UMEIOIIUN
CBOEH LIeNbI0 00ECIEeYUTh M3YyYEHUE CBOWCTB U pa3MepoB (UTYp, UX OTHOLIECHUU H
B3aMHOE PACIIOJIOKEHHUE, ONMUPACTCS Ha JIOTUYECKYI0, [IOKa3aTEIbHYIO JIMHUIO.
[leHHOCT, W3y4YeHUST TEOMETPUM HA YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
3aKJIF0YAETCS B TOM, YTO YYAIlUWCS YYUTCS MPOBOJIUTH JOKA3aTEIbHBIE PACCYKICHUS,
CTPOUTH JIOTUYECKUE YMO3AKIKOUEHUS, T0KA3bIBATh HCTUHHBIE YTBEPKJICHUS U CTPOUTH
KOHTPIPUMEPBI K JIOKHBIM, MPOBOJUTH PACCYKAEHUSI «OT IMPOTUBHOTO», OTIMYATh
CBOMCTBA OT MPU3HAKOB, (POPMYJIUPOBATH OOpPATHBIE YTBEPKICHUSI.

Bropoii wnenpr0 HW3ydeHHST TEOMETPUM SBJSAETCS MCIIOJb30BaHME €€ Kak
WHCTPYMEHTA TP PEIIEHWH KaK MAaTeMaTHUYEeCKHX, TaK W NPAKTUYECKUX 3ajad,
BCTPEYAIOIIUXCSA B PEAIbHOM >KU3HU. YYAIUWCA JOJDKEH HAy4YUTHCS ONPENCIUTH
T€OMETPUYECKYI0 (DUTYpy, ONMHUCATh CIOBAMU JAHHBIM 4YEPTEX WU PUCYHOK, HAWUTH
TJIOMIAh 3€MEIBHOTO y4YacTKa, PacCuuTaTh HEOOXOIUMYIO JIMHY ONTOBOJIOKOHHOTO



Kalenst win TpedyeMble pa3Mephbl Tapaxka Al aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpAasi, BBIYACIWTENbHAS JIMHUSA B H3ydyeHUH reomerpuu. llpm pemeHnn 3amay
IPAKTUYECKOTO XapaKTepa yYalllMiCsd YYHUTCS CTPOUTh MAaTEeMaTHYECKUE MOJEIU
peanbHBIX )KM3HEHHBIX CUTYAallUil, IPOBOJNUTH BBIYMCIICHHS U OLICHUBATh aJIcKBATHOCTh
IIOJIy4YEHHOT'O pe3yJIbTaTa.

KpaiilHe Ba)XHO TOMYEPKMBATH CBS3M T[EOMETPHUM C JPYTMMH Y4EOHBIMU
npeaMeTaMu, MOTHBUPOBATh HMCIOJIb30BaTh OIpPENEICHHUs] T€OMETPHUECKUX (GUryp u
MOHSTH, TEMOHCTPUPOBATH MPUMEHEHHE MOTYYCHHBIX YMEHUN B (PU3MKE U TEXHHKE.
Otu cBsA3u Haubonee spKO BHUAHBI B TeMax «Bekrops», «TpuroHomerpuueckue
COOTHOLIEHUs», «MeTton koopauHat» U «Teopema IIudaropar.

VY4eOHnbiii kypc «['eoMeTpusn» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3feibl
conepxkanusi:  «l'eomerpuueckue ¢urypel U HX cBoiicTBay, «M3MepeHue
F€OMETPUYECKUX BEIIMYMH», «JleKapTOBBI KOOPAMHATBHI HA IIOCKOCTW», «BeKTOphI»,
«/IBmxenust miockoctny, «lIpeodpazoBanus mogoous».

Lenu uzyyenus yuebnoco npeomema «I eomempusy

[TpuoputeTHBIMH LIETAIMU O0yUEHUS TEOMETPUU B 7-9 Kitaccax sIBISIFOTCS:

— NpoAOJKEHHuE  (HOpPMHUPOBAHMSI OCHOBHBIX ~ MAaTEMaTHUECKUX  IMOHSITHM,
00eCneunBaOIUX  MPEEMCTBEHHOCTh M MEPCHEKTUBHOCTh  MAaTEMaTUYECKOTO
o0pa3oBaHUSyYaIINXCS;

— TOJBEACHHUEYYAIMXCS Ha JOCTYIIHOM JJsi HHUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3U TE€OMETPUH W OKPYXKAIOLIET0 MHpa, MOHMMAHUE TEOMETPUU KaK YacTh
oO1Iel KyJabTyphl YEJIOBEUECTBA;

— pa3BUTHE HHTEJUIEKTyaJIbHBIX W  TBOPYECKUX CIIOCOOHOCTEHyUarmxcs,
MO3HABATEIbHON aKTUBHOCTH, MCCIIEA0BATEIbCKUX YMEHUHN, KPUTUUHOCTU MBIIICHUS,
MHTEpeca K U3YYEHHUIO T€OMETPUH;

— ¢opmupoBanrue (GYHKIIMOHATHHOW MaTEeMaTUYECKOW TPaMOTHOCTH: YMEHUS
pacro3HaBaTh MPOSBICHUS MATEMAaTUYECKUX TTOHATHH, 0OBEKTOB U 3aKOHOMEPHOCTEH B
pEAbHBIX JKM3HEHHBIX CUTYallMSIX M TPH W3YYCHHH APYTUX YYEOHBIX MPEIMETOB,
NPOSIBJICHUSI 3aBUCUMOCTEH W 3aKOHOMEpPHOCTEH, (OpMYyIUpOBaTh HUX Ha S3bIKE
MaTeMaTHUKd M CO3/1aBaTb MaTE€MaTU4YeCKHEe MOJENH, MPUMEHSTh OCBOCHHbBIE
MaTeMaTHUECKUW ammapaT JJjid peUleHus MNPaKTHUKO-OPUEHTHUPOBAHHBIX — 3ajad,
MHTEPIPETUPOBATH U OLICHUBATH MOJTYYECHHbIE PE3yJIbTaThI.

Mecmo yuebHoeo npeomema «l eomempusy 6 yuebnom niane
B cootBerctBun ¢ ®I'OC OOO yuebHblii npenmer «l'eomerpus» BXOAUT B
MpeAMETHYI0 001acTh «MareMatuka U MHGOPMATHKA» U SIBISETCS 00s13aTEIbHBIM IS
nzydyenusi.Ha uzyuenue yuebnoro kypca «I'eomerpus» orBonutcs 204 gaca: B 7 kiiacce



— 68 yacoB (2 yaca B HeJel0), B 8 kiacce — 68 yacoB (2 yaca B HeJen0), B 9 kiacce —
68 yacoB (2 "aca B HEJIEIO).

Copnep:xkanue y4eOHOI0 npeamera
7 Knacc

HavanpHble noHsTHA reomerpuu. Touka, mpsmas, OTPE30K, Jyd. Yros. Buasl
yriioB. BeprukaneHple W CMexHbIE yIUIbl. buccektpuca yria.  Jlomanas,
MHOT'OYTOJIbHUK. [lapayiesbHOCTh U MEPIEHINKYISIPHOCTD IPSIMBIX.

CumMmerpuuHble ¢urypsl. OCHOBHBIE CBOWCTBAa OCEBOM cuMMeTpud. lIpumepsl
CUMMETPHUH B OKPYIKAIOIIEM MHpE.

OCHOBHBIE IOCTPOCHHUSI C IOMOLIBIO IUPKYJIS ¥ JIMHEWKU. TpeyronpHuk. Bricora,
MeJuaHa, OMCCeKTpHca, X CBOMCTBA.

PaBHOOepeHHBIE W PaBHOCTOPOHHWI  TpeyroibHuku.  HepaBeHCTBO
TPEYTOJIbHHKA.

CBoiicTBa ¥ NpPU3HAKU PaBHOOEIPEHHOrO TpeyrojbHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBoiicTBa M MNPU3HAKK NapAJUIENIBbHBIX NpAMBIX. CymMMa YIJIOB TpEyroJbHHUKA.
BHemHue yribel TpeyroiabHUKA.

[IpsMOyrosbHBIA ~ TpeyroJbHUK.  CBOWCTBO  MeAMaHbl  IPSIMOYTOJBHOIO
TPEYTOJbHHKA, MPOBEAEHHON K TuIoTeHy3e. lIpu3Haku paBeHCTBAa NPSIMOYTOJIBHBIX
TPEYTOJIBHUKOB. [IpAMOYTOJIbHBINA TPEYTOABHUK C yrioMm B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JIJIMHE
JOMaHoW, Teopema O OoiblieM yriie W OOJNBIIEH CTOPOHE TPEYroJbHHUKA.
[lepneHaAUKyISIp ¥ HAKJIIOHHAS.

['eomerpuueckoe MecTo  TOueK. buccekrtpuca yrima UM CEPEOUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOUEK.

OKpyKHOCTb M KpyT, XOpJla U AUAMETP, UX CBOMCTBA. B3anmHoe pacnosoxeHue
OKpY’)KHOCTH M npsMou. KacarenpHasg W cekymas K OKpPYKHOCTH. OKpYXKHOCTb,
BIIMCaHHAas B yroJ. BrincanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 knacc

Yereipéxyronpauku. [lapaenorpaMmM, €ro mpus3Haku M CBOMCTBAa. YacTHbIE
CIydau TapajjielorpaMMoB (TIpSIMOYTOJBHUK, pOMO, KBajpaT), WX TMPU3HAKH U
cBoiicTBa. Tpanenus, paBHoOOKas Tpaneuus, e€ cBoMCcTBa U npu3Haku. [IpsmoyrosbHas
Tpaneuus.

Meron ynBoenuss menuanbl. LleHTpanbHas cumMmerpus. Teopema QPaieca u
TeopeMa O IPONOPLMOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJibHUKA U Tparnenuu. LIeHTp Macc TpeyroiabHuKa.



[Tonobue TpeyroabHUKOB, KodQduiment mnoxodus. llpusnakum nogoOus
TPEYroJbHUKOB. [IprMeHeHne noqo0ust mpy pelieHny MPakTUIECKUX 3aad.

CpoiictBa mmiomaaed reoMerpudyeckux @uryp. Dopmysisl Ui IUIOIMIAIA
TpPEYroJibHUKA, TNapajienorpamma, pomoba u Tpaneuud. OTHOIIEHHE IUIONIaIeH
no1I00HBIX (QUryp.

Bpiuncnenne mmom@aned TPEYTOJbHUKOB M MHOTOYTIOJIBHUKOB Ha KJIIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mpu permeHun
NPAKTUYECKUX 33/1a4.

CuHyCc, KOCHHYC, TAaHI'€HC OCTpPOTO Yyrja MpSAMOYTOJIBHOTO TpPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIIECTBO. TpUroHOMETpUUYecKkre GyHKIHUU YIIIOB B
30,45 n 60°.

BnucanHble W LEHTpaJbHbIE YIJIbI, YTOJ MEXIY KacaTeJbHOW M XOpJOH. YTIbl
MEXJy XOpJlaMHM W CEKyIIMMU. BrucaHHbIE W ONHCAHHBIE YETHIPEXYTOJIbHUKH.
B3anmHoe pacnonoxkenue AByX OKpyxHocTed. Kacanue oxpyxkHocteil. OOmue
KacaTeJIbHbIE K IBYM OKPYXHOCTSIM.

9 knacc

Cunyc, kocunyc, TanreHc yriaoB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPHUECKOE
TOX1€CTBO. POPMYIIbI TPUBEACHUS.

Pemenne TpeyronpHHKOB. TeopeMa KOCHHYCOB M TeOpeMa CHUHYCOB. Pemienue
MPaKTUYECKUX 3a]1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB ¥ TEOPEMBI CHHYCOB.

[IpeobpazoBanue nonoousi. [1ogodrie COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema O NMPOU3BENECHUM OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEIACHUN OTPE3KOB
CEKYILUX, TEOpeMa O KBaJipaTe KacaTeIbHOM.

BekTop, ninuHa (MOAYJIb) BEKTOpA, COHAINIPABICHHBIE BEKTOPHI, MPOTHUBOIMOJIONKHO
HaIpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalvu
HaJ BekTopaMu. Pa3znokeHue BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopnunater BekTopa. CKalipHO€ MPOM3BEICHUE BEKTOPOB, IMPUMEHEHUE IS
HaXOXJEHUs JUIMH U YTJIOB.

JlexkapToBbl KOOPAMHATHI HA IUIOCKOCTU. YPABHEHUS NPSIMOW U OKPYKHOCTHU B
KOOpAMHATaX, MEPEeCEUCHUE OKPYKHOCTeM U MpsAMbIX. MeToJ KOOpAMHAT H €ro
MIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKHU. JlIMHA OKpyXHOCTH. ['pagycHas u paauaHHas
Mepa yTJia, BBIYMCIECHUE IIMH AYT OKpYKHOCTEN. [[nomanp kpyra, ceKTopa, CErMeHTa.

JIBI>KEHUS TUIOCKOCTM M BHYTPEHHUE CUMMETpur (Quryp (djIeMeHTapHbIC
npeacrapienus). [lapamnensHbii nepenoc. [ToBopor.



Ilnanupyembie pe3yJabTaThbl 0CBOCHHUS Y4eOHOI0 NpeaMera
N3ydyeHne reoMeTpuu Ha YpOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs HAIpPaBJIECHO
Ha JOCTHMXKCHHE YyYallUMHCS JIMYHOCTHBIX, METApPEAMETHBIX U IPEAMETHBIX
pE3yJIbTaTOB OCBOEHUS Y4€OHOTO MPEAMETA.

Jluunocmuuie pesynomameol

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS MPOTPAMMBI 0 TEOMETPUU Ha YPOBHE
OCHOBHOTO 00I11eT0 00pa30BaHusl JOCTUTAIOTCS B €IMHCTBE yUeOHOW U BOCIUTATEIHHON
JESITETBHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMU POCCUUCKUMH COLIMOKYIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMU, NPUHATHBIMM B OOIECTBE MpaBUJIaMU U
HOPMaMH TOBEICHHSI U CIOCOOCTBYIOT MPOIECCAaM CAMOIIO3HAHMS, CAMOBOCIIMTAHUS U
caMopa3BUTHs, (GOPMHUPOBAHUS BHYTPEHHEH TO3UIIUN JTUYHOCTH.

JIMYHOCTHBIE PE3yNbTaThl OCBOSHUS MPOTPaMMBbl YIeOHOTO Kypca «I eomMeTpusi»
XapaKTepU3yIOTCS:

NaTPUOTHYECKOE BOCIIUTAHNE:

— TPOSBJICHHEM UWHTEpeca K TMPOIUIOMY ¢  HACTOSIIEMY POCCHUICKOMN
MaTEeMaTUKH, [ICHHOCTHBIM OTHOIIIEHUEM K JIOCTHKEHUSIM POCCUMCKUX MAaTEMaTHUKOB U
POCCHIICKOI MaTEMaTUYECKON IIKOJIbI, K MUCIOIb30BAHUIO ATUX JTIOCTHKCHHUH B JPYTUX
HayKax ¥ NPUKIAIHBIX cepax;

rpa:kIaHCKoe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

— TOTOBHOCTBIO K BBIMOJTHEHHUIO O0SI3aHHOCTEH TpakIaHWHA M pealu3allid €ro
MpaB, MPEACTABICHHEM O MaTEeMaTHYECKUX OCHOBAaX (DYHKIIMOHMPOBAHUS Pa3IMIHBIX
CTPYKTYp, SIBIEHUW, TMPOIEAYp TPaKIAHCKOTO oOIecTBa (HampuMmep, BBIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYKJCHHIO DOTHYECKUX IPoOJIeM, CBS3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN HayKH, OCO3HAHHEM BaXKHOCTH MOpPAIbHO-
ATUYECKUX MPUHIIUIIOB B JIEATETLHOCTH YUEHOTO;

TPYAOBO€ BOCIMTAHHE:

— YCTaHOBKOW Ha AaKTHBHOE YyYacTHE B PENICHUH TMPAKTHUYCCKUX 3a]1ad
MaTEeMaTHYeCKOW  HAMpaBJIIEHHOCTH, OCO3HAHMEM BAXXHOCTH  MaTEMaTHYECKOTO
oOpa3oBaHMsI Ha NPOTSHKEHUHM BCEH JKM3HM [UIsl YCNEIIHOM MpoQecCHOHATbHON
NESTETPHOCTH W PAa3BUTHEM HEOOXOIAMMBIX yMEHHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM HHIAUBHUAYAJIbHOW TPAeKTOpUM OOpa30BaHUS W IKU3HEHHBIX ILJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U 0OIIIECTBEHHBIX MOTPEOHOCTEH;

ICTeTHYECKOE BOCIUTAHHE:

— CMOCOOHOCTBIO K  OMOIMOHAIBHOMY M 3CTETUYECKOMY  BOCIPHUSTHIO
MaTEeMaTHUYeCKUX OOBEKTOB, 3aJad, pEIICHUH, PpacCyKXIACHH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

HEHHOCTH HAYYHOT'0 MO3HAHUS:

— OpUEHTalMel B JEITCIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4HBIX
MPEACTaBICHN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSA YEIOBEKA, MPUPOABI U
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oOmiecTBa, TMOHMMAaHUEM MAaTEMAaTUYECKONM Haykd Kak cdepbl 4YelI0BEYECKON
NEATEIBHOCTH, J3TAalloB €€ pa3BUTUS M 3HAYUMOCTH JUISL DPa3BUTHUS LMBUJIM3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTUKd W MaTeMaTUYEeCKOM KYJBTYpOHW Kak CpEICTBOM
[IO3HAHHUSI MHpA, OBJIAJICHUEM [POCTEHIIMMM HAaBBIKAMM  HMCCIIEIOBATEIbCKON
JESATEIIbHOCTH;

¢pusuueckoe BocuuraHue, (GOPMHUPOBAHUE KYJbTYPHI 3A0POBbS H
IMOIMOHAJIBLHOTO 0JIArONoJTyYns:

— TOTOBHOCTBIO TPUMEHATH MATEMAaTU4YECKHME 3HAHUSA B HHTEpPEcax CBOEro
3JI0pPOBbs, BEJCHUS 370POBOT0 00pa3a *KU3HU (3I0pOBOE MUTaHUE, cOATaHCUPOBAHHBIN
pPEKUM 3aHATUI 151 OT/ABIXA, perynspHas busnueckas aKTUBHOCTB),
c(hOpMHUPOBAHHOCTHIO HaBbIKa pedieKCuH, MPU3HAHUEM CBOETO IpaBa Ha OLIMOKY U
TAKOI'0 JK€ IIpaBa APYyroro 4ejIoBeKa;

JKO0JIOrMYecKoe BOCIIMTAaHKeE:

— OpHUEHTAlMEW HAa NPUMEHEHWE MAaTEMATUUYECKUX 3HAHUU ISl PEIICHUsS 3a]1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOIIEH Cpelibl, TUIAHUPOBAHUS MOCTYIKOB U OIEHKH HX
BO3MOJKHBIX TIOCIICJICTBUM JJIS OKPY>KAIOIIEeW Cpelibl, OCO3HAHWEM TJI00ATBHOTO
XapakTepa SKOJOTUUYECKUX MPOOJIEM U MyTel UX pelIeHUs;

aJanTauus K U3MEHSIOIMMCH YCJI0BUAM COLUAIBHON M NPUPOAHON CpeAbl:

— TOTOBHOCTBIO K JICWCTBHUSIM B YCIIOBUAX HEOMPEACIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4YE€pe3 MPAKTUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCA y JIPYTUX JIoJed, mpuoOpeTaTh B COBMECTHOM JEATEbHOCTU HOBBIC
3HaHUsA, HABBIKU U KOMIIETEHIIUU U3 ONbITA IPYTHUX;

— HEoOXONUMOCThIO B  (OPMUPOBAHMHM HOBBIX 3HAHWK, B TOM YHCIE
(GbOopMyIUPOBATh UJIEU MTOHATHUS, TUTIOTE3bI 00 00BEKTAX U SIBJICHUSIX, B TOM YHUCJIE paHEee
HEU3BECTHBIX, OCO3HAaBaTh JeMUIMTBHI COOCTBEHHBIX 3HAHMM M KOMIETEHTHOCTEH,
ILUIAHUPOBATH CBOE Pa3BUTHE;

— CHOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHUTyallMl0, BOCHPUHUMATh
CTPECCOBYIO CHUTYallMI0O KakK BBI30B, TPEOYIOIMI KOHTPMEp, KOPPEKTUPOBATH
MPUHUMAEMbIE pEIICHUs] U JeHUCTBUS, (POPMYJIUPOBATh W OIICHUBATH PHUCKU W
MOCJIENICTBUSI, POPMUPOBATH OTIBIT.

Memanpeomemmvle pe3ynvmamoi

B pesynbrare nzyueHus reoMeTpur Ha YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUS
y yudaierocss OyayT copMHUpOBaHBI CIEAyIOIIME MeTanpeaMeTHbIe Pe3yJbTaThl:
MO3HABaTEJIbHbIC  yYHUBEpPCAJIbHBIE  Y4eOHBbIE  JICHCTBUS, KOMMYHHKATUBHBIC
YHUBEpCAJIbHbIE yueOHbIE JEHUCTBUS, PETYJISTUBHBIE YyHUBEpPCAJbHbIC Y4YCOHBIC
JICUCTBUS, COBMECTHAs ACSITCIbHOCTb.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble JJornyeckue 1eMcTBUA:



— BBISIBJIATH W XapaKTePHU30BaTh CYIICCTBCHHBIC TNPU3HAKKM MaTEMaTHYCCKHIX
OOBEKTOB, TMOHATHA, OTHOIICHUHA MEXIy MOHATHAMH, (POPMYIHPOBATH OIpPEICTICHHS
MOHATUHN, YCTaHABJIMBATh CYIIECTBCHHBIN MpU3HAK KiIaccu(UKAIMKM, OCHOBAHUS IS
0000IIEeHNS 1 CpaBHEHUS, KPUTEPUH ITPOBOJIUMOTO aHAJIHN3a,;

— BOCHpHWHHMATh,  (HOpPMYyIuUpOBaTh W  TPEoOpPa3oOBBIBATH  CYKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATEIbHBIC, SAUHUYHBIC, YACTHBIC U O0IITHE, YCIOBHBIC,

— BBISBJIATh MAaTEMAaTHICCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M TIPOTHBOPEYHS B
dakrax, JIaHHBIX, HAONIONCHUAX | YTBEPKICHHUAX, NpeiaraTh KPUTCPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEH M MPOTUBOPEUUIA;

— Je7aTh BBIBOJABI C HWCIONB30BAHHEM 3aKOHOB JIOTHKH, JCTyKTHUBHBIX U
MHIYKTUBHBIX YMO3AKITIOYCHHUH, YMO3AKITIOUEHUH TI0 aHAIOTHH;

— pa3dupaTh 0Ka3aTEIbCTBA MATEMATHUYCCKUX YTBEPKIACHUN (TIPSIMBIE W OT
MIPOTHUBHOTO), MIPOBOIUTH CaMOCTOSTEIILHO HECJIOKHBIC JI0Ka3aTeIhCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAMBATH APTYMCHTAIIMIO, IPUBOJUTH MPHUMEPHl U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

— BBIOMpATh CMOCO0 pemieHuss y4eOHOW 3ajaud  (CpaBHHBATh HECKOJBKO
BapUAHTOB pEIICHUsS, BBIOMpaTh HanOoJiee TMOIXOASIUNA C YYETOM CaMOCTOSTEIHHO
BBIJICJICHHBIX KPUTEPHUECB).

ba3oBble uccienoBaTeIbCcKue IeiCTBUS:

— WCIIOJIb30BaTh BOMPOCHI KaK MCCIICNOBATCILCKUM HMHCTPYMEHT TIO3HAHUS,
(bopMyIUPOBaTh BOMIPOCH], (PUKCUPYIOIIHME MPOTHBOPEUHUE, MTPOOIEMY, CAMOCTOSITEIIEHO
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHPOBATH THUIIOTE3y, aprYMEHTUPOBATH CBOIO
MO3UIINI0, MHCHHE;

— TPOBOJUTH IO CAMOCTOSITENILHO  COCTaBJICHHOMY IUIAHY  HECJIOXKHBIN
OKCIIEPUMEHT, HEOOJIBIIIOE  HCCIEJOBAaHUE IO YCTAaHOBJICHHIO  OCOOCHHOCTEH
MaTeMaTHIECKOro 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOM;

— CaMOCTOATENIBHO (POpMYJIUPOBaTh OOOOIIEHUS W BBIBOALI MO pe3yJibTaTaM
MIPOBEAEHHOTO HAOJIO/ICHUS, WCCIICOBAHUS, OICHUBATH JTOCTOBEPHOCTH IMOTYYCHHBIX
pe3yJbTaTOB, BBIBOJOB M O000IICHUH;

— TPOTHO3WPOBATh BO3MOXXKHOE pAa3BUTHE IMpoIlecca, a TaKKe BBIIBUTaTh
MIPEITOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora c nunopmanueii:

— BBISIBJIATH HEAOCTATOYHOCTh W  HM30BITOYHOCTh WH(OpPMAIMH, JTaHHBIX,
HEOOXOMMBIX IS PEIICHUS 3a]1a9H;

— BBIOWpATh, aHAJIM3UPOBATh, CHCTEMATH3UPOBATh W  HWHTEPIPETUPOBATH
UH(OOPMAITHIO PA3IMIHBIX BUOB U (OPM MPEACTABICHUS;

— BbIOWpaTh popmy mpeacTaBieHuss HHOOPMAIUU U WLTIOCTPUPOBATH PEIIaeMbIe
3aJla4d CXeMaMH, TuarpaMMaMu, HHOU TpauKoil B NX KOMOWHAIUSMU;



— OLIGHMBATh HAAEKHOCTh UWHGPOPMALMU TO KPUTEPUSM, MPEIJI0KEHHBIM
YUUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHnKaTHBHBIC YHHBeEPcaJIbHbIe YueOHbIe 1elCTBHUSA:

— BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHUSIMU U
LEeIsIMU OOILEHHUS, ICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOKO TOYKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHU 10 XOAy PEIICHUs 3aa4d, KOMMEHTHPOBATh
ITOJIyYEHHBIA pE3yJIbTaT;

— B X0Jl¢ OOCYXJCHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOil TEMBI,
npoOJIeMBbl, pelaeMoi 3a/lauM, BBICKA3bIBaTh WJIEW, HALIEJICHHBIC Ha MOUCK pPELICHMUS,
COMOCTABJIATh CBOM CYXKIEHUS C CYXACHUAMHM JApPYTUX YYaCTHUKOB JMajora,
oOHapyXMBaTh Pa3IM4HUe U CXOJCTBO MO3ULIUN, B KOPPEKTHOU (hopme HopMynupoBaTh
Pa3HOIIIACHsI, CBOU BO3PAXKEHUS;

— NPEACTaBIATh PE3YNbTAaThl PEIICHUS 3aJadyd, SKCIEPUMEHTA, UCCIEAOBaHUS,
MIPOEKTa, CAMOCTOSITENBHO BbIOMpPATh (OpMAT BBICTYIUIEHUS C YYETOM 3ajad
MPE3EHTAlUN U OCOOEHHOCTEN ayIuTOPUH;

— NOHMMAaTh W MCIOJIb30BaTh NPEUMYLIECTBA KOMAHJHOM W WHAUBUIYAJIBHON
paboThI IPU PEIICHNUN YYEOHBIX MATEMAaTHUYECKUX 3a]1a4;

— OPUHUMATh LEIb COBMECTHOW JEATENBHOCTH, IUIAHWPOBATh OPraHU3ALMIO
COBMECTHOI pabOThI, paclpeaeaTh BUAbl padoT, T0rOBAPUBATHCS, O0CYKAATh MPOLECC
U pe3yabTat padoThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

— Y4acTBOBATh B IPYyNIOBBIX (popmax palboTsl (00CykaAeHHUS, OOMEH MHEHHUSIMH,
MO3TOBBI€ HITYPMbI U JIPYTU€), BBINOIHATH CBOIO YacTh pabOThl U KOOPAWHUPOBATH
CBOM JEUCTBHA C APYT'MMH WICHAMH KOMaH]Ibl, OLICHMBATh KaueCTBO CBOETO BKJIaaa B
OOUIMH MPOIYKT MO KPUTEPHUSAM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeiCTBUSA

Camoopranusamnus:

— CaMOCTOSTENIbHO COCTAaBJATh IUJIaH, AJTOPUTM peLIeHus 3aaud (WId €ro
4acTh), BBIOMPATH CMOCOO pEIICHUS] ¢ YYETOM HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBaTh U KOPPEKTHPOBATh BAapPUAHThl PELICHUN C y4ETOM
HOBOU HH(pOpPMAIIHH.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

— BJIAJETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJI Mpollecca W pe3ysbrara
pELIeHUs] MaTEMaTUYECKOM 3a1auH;

— TOPeIBHUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTH IPH PEUICHUU 3a/ayH,
BHOCUTH KOPPEKTHUBBI B JICSITEIBHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAWJIEHHBIX
OILIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

— OLICHMBATh COOTBETCTBUE peE3ysbTaTa ACSITENBHOCTH ITOCTABJIEHHOM LEIU U
YCIIOBUSIM, OOBSICHATh NPUYUHBI JOCTH)KCHHUS WIM HEAOCTIXKEHUS LENH, HAXOIUTh
OLIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.



IIpeomemmnuie pesynrbmamoi

[TpenmMeTHbIE pe3ysbTaThl 0 yueOHOMY IpeaMeTy «I'eoMeTpus» B COOTBETCTBUU
¢ ®I'OC obecrneunBaor:

— YMEHHME OIIEpPUpPOBAaTh MOHATHSAMU: OIPEICICHUE, aKCHOMa, TEOpeMa,
JI0Ka3aTelIbCTBO; YMEHHUE paclio3HaBaTh WCTHUHHBIE W JIOXKHBIE BBICKa3bIBAHUA,
NPUBOJAUTH NIPUMEPBl W KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHUS M OTPULAHUSA
BBICKa3bIBaHUM;

— YMEHHUE OIEepUpOoBaTh MOHATHSAMH: (QHUrypa, TOUKAa, OTPE3OK, MpsAMas, Jyd,
JIOMaHasi, yrojl, MHOIOYTOJIbHUK, TPEYTOJbHUK, PaBHOOEIPEHHBIH U PAaBHOCTOPOHHUMN
TPEYrOJbHUKHU, MPSAMOYIOJbHBIA TPEYroJbHUK, MEINWaHa, OUCCEKTpHca M BbICOTA
TPEYTroJbHUKA, YETHIPEXYTOJbHUK, MapajljIesiorpaMM, poMO, MPsIMOYTOJIbHUK, KBaJIpar,
Tpaneuusi; OKPYXHOCTb, KpYyI, KacaTellbHas; 3HAaKOMCTBO C MPOCTPAaHCTBEHHBIMU
¢durypamMu; ymMeHHE peliaTh 3aJadyd, B TOM YHCIE M3 IOBCEJIHEBHOW JKHU3HHU, Ha
HaXOXK/JIEHUE TEOMETPUUECKUX BEIMYMH C TPUMEHEHUEM U3YUYEHHBIX CBOMCTB (hUryp u
(bakToB;

— YMEHHE  ONepupoBaTh  MOHATHSAMH:  PABEHCTBO  (UTYp, PaBEHCTBO
TPEYTOJIBHUKOB; NApAJUIEIbBHOCTh W MEPIEHIUKYISPHOCTh IMPSAMBIX, YTOJ MEXAY
OpSIMBIMU, TEPHEHIUKYINAp, HAKIOHHAsA, MPOeKUus, mnoxodue ¢uryp, nonooHbIE
TPEYTrOJIbHUKU, CUMMETPHUS OTHOCHUTEIIBHO TOYKM W MPSMOM; YMEHUE pacro3HaBaTh
PaBEHCTBO, CUMMETPHUIO U MoAoOue (uryp, napaieaIbHOCTb U MEPIEHIUKYISIPHOCTD
MPSMBIX B OKPY>KAIOIIEM MUDE;

— YMEHHE ONEepUpOBaTh MOHATUSMU: JIIMHA, PACCTOSIHUE, Yroa (BeJIMYMHA YIJa,
CUHYC W KOCHUHYC YyIjla TpEyrojbHHMKA), IUIOIIA]b; yYMEHHUE OLICHUBATh pPa3Mephbl
IpeIMETOB M OOBEKTOB B OKpYKAIOLIEM MHUPE; YMEHUE MPUMEHATh (HOPMYIIbI
IepuMeTpa MU IUIOIAAd MHOTOYTOJIBHUKOB, UIMHBI OKPYXHOCTH M IUIOIIAJNA KpyTa,
o0bemMa MPSMOYTOJIBHOTO MapajliesienuIesia; yMeHHe IPUMEHATh IPU3HAKU PaBEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TpeyrojibHuka, Tteopemy Iludaropa,
TPUTOHOMETPUYECKUE COOTHOIICHHMS 1151 BBIYMCIICHUS IJTNH, PACCTOSTHUHI, TUIOLIA/IeH;

— yMeHHue u300paxaTh IIOCKUE (PUTYpPhI U UX KOMOMHALIMH, TPOCTPAHCTBEHHbIE
Gurypsl OT pykd, C IOMOIIBIO YEPTEHKHBIX MHCTPYMEHTOB U JEKTPOHHBIX CPEACTB IO
TEKCTOBOMY WJIM CHMBOJIBHOMY OIHCAHMIO;

— YMEHHME ONEpUpPOBATh MOHATUSAMHU: MNPSAMOYTOJbHAs CHCTEMAa KOOpIUHAT;
KOOPJIMHATBI TOYKH, BEKTOP, CyMMa BEKTOpPOB, IPOM3BEIECHUE BEKTOpAa HA 4YHUCIO,
CKaJIIpHOE TPOU3BEACHUE BEKTOPOB; YMEHHME HCIOJb30BaTh BEKTOPHI U KOOPAMHATHI
JUIsl TIPEJCTABJIEHUSl JAHHBIX W PEIICHUs 3a7ad, B TOM YHCIE U3 JIPYTUX Y4eOHBIX
NPEAMETOB U PEATIbHOM KU3HU;

— YMEHHUE BBIOMpATh MOAXOASIIMNA HM3YyYEHHBIH METOA Ui pEeUIeHHs 3aJauH,
IIPUBOJANTH TPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE U IKHU3HH,
pacno3HaBaTh NPOSBICHUE 3aKOHOB MAaTEMAaTHUKH B MCKYCCTBE, ONHCHIBATH OTIEIIbHBIC
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BBIJIAIONINECS] PE3YyJIbTAThl, MOJYYEHHBIE B XOJE Pa3BUTHUS MATEMATHUKU KaK HAyKH,
NPUBOJIUTH MPUMEPHl MAaTEMAaTUYECKUX OTKPHITUH W UX aBTOPOB B OTEUECTBEHHOM U
BCEMHUPHOUN UCTOPUHU.

B coomeemcmeuu ¢ ®OIl OO0 k kouyy obyueHus 6 7 Kiacce y4auwjuiics
noyuum cieoyroujue npeomemmusle pe3yavmamol.

— pacmo3HaBaTh U3yYEHHBIE TEOMETPUUIECKUAE (PUTYPBI, ONIPEACIIATh UX B3aUMHOE
pacmoioKeHre, H300pakaTh TeOMETpUYeCKue (Uryphl, BBIOJHATh UYEPTEHKH TIO
YCJIOBHUIO 3aJa4yM, M3MEPSTh JIMHEHHBIE W YIJIOBbIC BEJIMYUHBI; pellaTh 3ajJayd Ha
BBIYKCIICHUE JUTMH OTPE3KOB U BEJIMYUH YTJIOB,

— JAenatbh TpPyOyl0 OIEHKY JIMHEHHBIX M YIJIOBBIX BEJIWYUH MPEIMETOB B
peanbHOM KU3HU, PA3MEPOB MIPUPOAHBIX 00BEKTOB; Pa3IMYaTh pa3MeEPhl ATUX OOBEKTOB
10 TIOPSIIKY BEJTUYUHBI,

— CTPOUTH YEPTEXKU K TCOMETPUUECKUM 3aj1auaM;

— TOJB30BAaThCA MPU3HAKAMU  PABEHCTBA  TPEYTOJBHUKOB, HCIOJIL30BaTh
MIPU3HAKU U CBOICTBA paBHOOEIPEHHBIX TPEYTOJIHbHUKOB MPU PEIICHUH 3a]1a4;

— MPOBOAUTH JIOTUYECKUE PACCYKICHHUS C HCIOJIB30BAHUEM T'€OMETPUUECKUX
TEOpPEM;

— TIOJb30BaThCA MPU3HAKAMU PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJbHHUKOB,
CBOMCTBOM MEAMaHbI, MPOBEIEHHON K THUIOTEHY3€ MPSIMOYTOJILHOTO TPEYrojbHUKA, B
pelIeHUH TeOMETPUUYECKUX 3a]1ay,;

— OMNpeaensaTh NapaJIeIbHOCTh NPSIMBIX C MOMOILBIO YIII0B, KOTOPbIE 00pa3yeT ¢
HUMH CEKyIIas; ONpEeIeNaTh MNapajUIebHOCTh MPSIMBIX C TOMOIIBI PaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM MPAMOM JO TOUEK APYTOW MPSIMOHU;

— pelaTth 3a/1a4u Ha KJIeT4aTon Oymare;

— TIPOBOJUTH BBIUMCIICHUS Y HAXOJIUTh YHCIOBbIC U OYKBEHHBIC 3HAUCHUS YTJIOB
B TE€OMETPUYECKHX 3aJayaXx C HCMHOJb30BAHHUEM CYMMBI YIJIOB TpPEYrOJIbHUKOB H
MHOTOYTOJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHBIX TIPU MEPECEUCHUH JABYX
napajulesIbHbIX MPSMBIX CEKYIIEH; pellaTh MPakTUUYEeCKHE 3aJadyd Ha HaXOXJCHUE
YTJIOB;

— BIIQJICTh TMOHATHEM TE€OMETPUUYECKOTO MECTa TOYEK; YMEThb ONpPEACsTh
OWCCEKTpPHUCY yIJla U CEePEAVHHBIA TMEPIEeHIUKYISP K OTPE3Ky KaK TeOMETPHUYECKUE
MecTa TOYEK;

— (GOopMyIUpPOBaTh OMPENCICHUS OKPY>KHOCTH W Kpyra, XOpAbl WU JHUaMeTpa
OKPY>KHOCTH, TOJb30BaThCid WX CBOMCTBAMH; YMEThb MPUMEHSITh 3TH CBOWCTBA MpHU
pelieHru 3aaau;

— BJIQJICTh TIOHSATUEM OIMCAHHOM OKOJIO TPEYrojbHUKA OKPYKHOCTU, YMETh
HaxoJUTh €€ IIEHTP, TOJb30BaThCs (HaKTaMu O TOM, UYTO OHCCEKTPHUCHI YTJIOB
TPEYTrOJbHHUKA TMEPECEKaloTCd B OJHOM TOYKE, M O TOM, 4YTO CEpPEAUHHBIE
MEPIIECHIUKYJISPbl K CTOPOHAM TPEYTOJIbHUKA NEPECEKAIOTCS B OTHOM TOUKE;

11



— BJAQJCTHh TMOHSATHEM KAacaTeIhbHOW K OKPY>KHOCTH, IOJH30BATHCSI TEOPEMOH O
NEPHEHAUKYIIPHOCTH KacaTeIbHOU U paJunyca, IPOBEAEHHOTO K TOUKE KacaHUs,

— TI0JIb30BAThCSl MPOCTEHIIMMHU T€OMETPUYECKUMH HEPaBEHCTBAMH, MOHUMATh
UX MPAKTHYECKUI CMBICT,

— TPOBOJUTH OCHOBHBIC T€OMETPUUYECKHUE TMOCTPOCHUS C TMOMOIIBIO IUPKYIS U
JIMHENKH.

B coomeemcmeuu ¢ @OIl OO0 k xouyy obyuenus 6 8 Knacce yuawutics
noyuum cieoyroujue npeomemmusle pe3yavmamol.

— pacro3HaBaTh OCHOBHBIE BHUJBl  YETHIPEXYTOJIBHUKOB, HMX  DIJIEMEHTHI,
MOJI30BAThCSl UX CBOMCTBAMU MPU PEIICHUH T€OMETPUUECKUX 3a/1a4;

— TPUMEHSTh CBOMCTBA TOYKMU IEPECEUEHUsT MEIHUaH TPEyrojbHUKa (LIEHTpa
Macc) B pEIICHUU 3a]1ay;

— BJAJCTh MOHATHUEM CPEIHEH JIMHUU TPEYTOJbHUKA W TPaIeud, MPUMEHSITh UX
CBOMCTBA MpU PEIICHUU TEOMETPHUYSCKHUX 3a7ad; IMOJIb30BaThCA Teopemoir daneca u
TEOPEMOM O TTPOTIOPIIMOHATBHBIX OTPE3KaX, MPUMEHATh MX ISl PEIICHUS MPAKTHICCKUX
3ajay,

— TPUMEHSTh MPU3HAKU MOAO00US TPEYTOJbHUKOB B PEIICHUU T'€OMETPUUYECKUX
3ajay,

— moab3oBaThess Teopemoil I[ludaropa nns pemieHuss TE€OMETPUYECKUX U
MPaKTUYECKUX 3a/1ad; CTPOUTh MATEMATHYECCKYI0 MOJCIh B TPAKTUYCCKUX 3ajadax,
CaMOCTOSTEIILHO JIeNIaTh YEPTEK U HAXOUTh COOTBETCTBYIOIIHE JITTUHBI,

— BJIQACTh TOHATHUSMH CHHYCa, KOCHHyCa W TaHTGHCa OCTpPOro yria
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TOJIb30BAThCSI STUMU TIOHITHSMHU JJIsi  PEIICHUs
MPaKTUYECKUX 3a]1a4,

— BBIYHCIATH (Pa3TUYHBIMH CIIOCOOAMH) IUIONIA/Ib TPEYTrOJbHUKA W TIJIOIIATU
MHOTOYTOJIBHBIX (UTYp (MONB3YACh, TJI€ HEOOXOAMMO, KAJIbKYJIATOPOM); MPUMEHSTH
MOJTYYCHHBIC YMEHUS B MPAKTHYECKUX 3a/1a4aXx;

— BJIQACTh TMOHATHUSAMH BIMCAHHOTO W IIEHTPAJIBHOTO yIja, WCIOJBb30BaTh
TEOpPEMBl O BIHCAHHBIX yrjaX, yriaX MEXIy XopaaMu (CEKYIIUMH) B YIIIe MEKIY
KacaTeJIbHOM Y XOPJAOW NP PELIEHUH T€OMETPUUYECKUX 3aaY;

— BJQJCTh MOHSATHEM OIMHUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSATH CBOMCTBA
OTHMCAHHOTO YETHIPEXYTOJbHUKA TIPU PEIICHUH 3a]1a4,

— TPUMEHSTH TOJYYCHHBIC 3HAHUS HA MPAKTHUKE — CTPOUTH MAaTEeMaTHYECKUE
MOJCIH JUTsl 3a7a4 PeabHOW JKU3HH W MPOBOJHWTH COOTBETCTBYIONIUE BBIYHCIICHUS C
MpUMEHEHUEM TMOJ00WsS ©  TPUTOHOMETpUH  (TONIB3YysSCh, TJ€ HEOOXOAMMO,
KaJIBKYJISITOPOM).

B coomeemcmeuu ¢ @OIl OO0 k kouyy obyuenus 6 9 Knacce yuawutics
noayuum cieoyrowue npeomemmnbvie pe3yibmamol:
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— 3HaTh TPUTOHOMETpHUYECKHE (QYHKIUH OCTPHIX YIJIOB, HAaXOOuTh C HX
IOMOIIbIO  PA3JIMYHBIE BJEMEHTBHl MPSIMOYTOJBHOIO TPEYrOJbHUKA («pELICHHUE
OPSMOYTOJIBHBIX TPEYTOJbHUKOBY»); HAXOAUThH (C MOMOIIbIO KaJbKyJIATOPA) JUIMHBI U
yIJIbl 1J1s1 HETaOJIMYHBIX 3HAUCHUM;

— TOJB30BaThCS (POpMyJIaMU TPUBEECHUS M OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM [UISl HAXOXACHUS COOTHOIIEHHA MEXKIy TPUTOHOMETPUYECKUMU
BEJIMYMHAMU;

— HCIOJIB30BaTh TEOPEMbI CHHYCOB M KOCHHYCOB JJIi HAXOXKIEHUS Pa3IU4HbIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYTOJIbHUKOBY), IPUMEHATh UX MPU PEIICHUU
reOMEeTPUUYECKUX 33/1a4;

— BIJIJIETh NOHATUSAMHU MPEOOPa30BaHUS MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
MOJ00OHBIX (UTYp; MOJB30BaTHCS CBOMCTBAMHU MOJ00MS MPOU3BOIBHBIX (UTYpP, YMEThH
BBIYMCIIATh JJIMHBI W HAXOAWTh YIJbl Y MOJOOHBIX (UrYyp; MPUMEHATh CBOMCTBA
noj00usl B MPAKTHYECKUX 3aJadax; YMETb IPUBOJAUTH NMPUMEPHI MOJOOHBIX (UTYp B
OKPYXaIOIlEM MUPE;

— TI0JIB30BAThCS TEOPEMAMHU O MPOU3BEIECHUU OTPE3KOB XOPJ, O IPOU3BEIACHUU
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM;

— TOJb30BaThCS BEKTOpaMH, MOHMMATh HMX TE€OMETPUYECKUN U (PU3NYECKUIN
CMBICII, IPUMEHATh UX B PEUICHUU T'€OMETPUUYECKUX U (PU3UUECKUX 3a]ad; TPUMEHSITh
CKaJISIPHOE MPOMU3BEICHUE BEKTOPOB JUIsl HAXOXK/ICHUSI ITTUH U YTJIOB;

— T0JIb30BAThCS METOJIOM KOOPJAMHAT Ha MJIOCKOCTH, IPUMEHATH €r0 B PELICHUU
r€OMETPUYECKUX U MPAKTUUECKUX 3a7aY;

— BIAACTh MNOHATUSMH NPABUIBHOTO MHOTIOYTOJBHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBI YT OKPY>KHOCTH ¥ PaJUaHHON MEphI yIJla, yMETh BBIYMCIIATH IJIOIIAAb Kpyra
Y €ro 4acTeil; IPUMEHATh NOJyYCHHbIC YMEHUS B IPAKTUYECKUX 3a]1a4ax;

— HAXOAWUTh OCH (WJIM UEHTPbI) CUMMETpUU (UTYp, NPUMEHATH JBUKEHUS
IJIOCKOCTH B MPOCTEUIINX CITy4dasiX;

— OPUMEHSTH MOJYYEHHBbIE 3HAHUA HAa MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJENU JUIsl 337a4 peaibHOM >KU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYHMCIICHUS C
NpUMEHEHHEM TOoJ00usi M  TPUTOHOMETPUYECKUX (PyHKUMHA (TMONB3ysCh, TJe
HE0OXOAMMO, KAJIbKYJIITOPOM).
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TemaTnuyeckoe IJIAHKPOBaAHME
C YKa3aHHEM KOJIHYeCTBA aKaJIeMU4eCKHX YaCOB,
OTBOJAUMBIX HA OCBOCHHE KAK/I0# TeMbl Y4eOHOI0 NpeIMeTa U BO3MOKHOCTh
HCII0JIb30BAHMS 110 ITOI TeMe JJIEKTPOHHBIX (HM(POBbHIX) 00pa30BaATEIbHBIX
pecypcoB, B TOM YHCJI€e ¢ y4eTOM padoueii mporpaMMbl BOCIIUTAHUA*

7 KJaacce

DJIeKTPOHHbBIE
Ne Koua-Bo (undposbie)

Tema ypoka JIeMeHTBI COAePKAHMS
n/n JaCOB o0pa3oBaTte/ibHbIE

pecypchl

Hauanbnbie MIOHSATHUS
reoMerpud. Touka, mpsMas,
OTpE3O0K, Jyd. VYrou.
buccekrpuca yrina. Buasl yrios.
BeprukanbHple U CMEXHBIE
[Ipocrenimne YTJIBL.

r€OMETPUYECKUE I'eomerprueckoe MECTO TOYEK.
burypsl u ux buccekrpuca yria "
1 CBOMCTBA. 14 CEepPEIMHHBIA NEPHEHAMNKYIAP K

N3mepenue OTpE3Ky KaK TIeOMETPUYECKUE
F€OMETPUYECKUX MeCTa TOYEK.

BEJIMYMH JlomaHasi, MHOTOYT OJIbHHUK.
CumMeTrpuuHbIe burypsi.
OcHOBHBIE  CBOWMCTBa  OCEBOM
CUMMETPHU. [Ipumepsr
CUMMETPUU B  OKpPYXKaroleM
MHpE.

https://m.edsoo.ru/7f4
15e2e

OcHoBHbIE IIOCTPOEHHUS C
MTOMOIUIBI0 IUPKYJS U JIMHEHKU.
TpeyronpHUK. Bericora,
MeauaHa, OucCceKTpuca, UX
CBONCTBA.

CaoiicTBa u IpU3HAKU
napajuleabHbIX npsAMbIX. Cymma
YIJIOB TpEyrojibHMKa. BHemHue
yTJIbl TPEYTOJIBHUKA.
PaBHOGe1peHHBIN "
PaBHOCTOPOHHUIMA https://m.edsoo.ru/7f4
TPEYTrOJIbHUKHU. 15e2e
CaoiicTBa u IPU3HAKU
PaBHOOEIPEHHOTO
TPEYTOJIbHUKA. [IpuzHaku
paBeHCTBa TPEYTOJIbHUKOB.
HepaBeHcTBO TpeyronbHUKa.
[IpssMOYTONBHBIM  TPEYTrOJIBHUK.
CaoiicTBO MeUaHbI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
MIPOBEAEHHOW K TUIIOTEHY3E.
[Tpuznaku paBeHCTBa

2 TpeyronbHuKH 22
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MPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB.
[IpsiMOyTOBHBINA TPEYTOJIBHUK C
yriaoMm B 30°.

[TapannenpHbie
npsiMble, CymMMa
YIJI0B TPEYrOJIbHUKA

14

[TapannensHOCTH u
MEePIEHIUKYISIPHOCTD MPSMBIX.
CaoiicTBa u MIPU3HAKU
napajuieabHbIX npsMbix. CymMma
YTJI0B TPEYrOJbHUKA.

https://m.edsoo.ru/7f4
15e2e

OKpy>KHOCTb U KpYT.
I'eomerpuueckue
IIOCTPOEHHUS

14

OKpy’KHOCTb U KpYI, XOpla H
JTaMeTp, ux CBOICTBA.
B3anmuoe pacroJiokeHue
OKPY’KHOCTH u IpSMOIA.
KacarenbHas u cexymas K
OKPY>KHOCTH. OKpy>XHOCTb,
BIIMCaHHAas B yroji. Brnimcannas u
OIMCaHHas OKPY>KHOCTH
TPEYroJbHUKA.

HepaBenctBa B  reomerpuu:
HEPaBEHCTBO TPEYIroJbHUKA,
HEPaBEHCTBO O JJIMHE JIOMaHOM,
TeopemMa O OoJblIeEM Yyrie U
OoJpIei CTOpOHE
TpeyroibHuka. lleprnenaukymnsp
Y HaKJIOHHAsl.

https://m.edsoo.ru/7f4
15e2e

IToBTOpEHME,
000011IeH1E 3HAHUI

https://m.edsoo.ru/7f4
15e2e

Hroro:

68

8 kiace

n/n

Tema ypoka

Ko.1-Bo
4acoB

DJIeMeHTBI COo/lep:KaHus

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTte/ibHbIE

pecypcbl

YeTsIpEXYroJIbHUKU

12

YUeThIpEXyroIbHUKN.
[Tapannenorpamm, ero npu3HaKu
U cBoicTtBa. YacTHble ciydau
napajuiesIorpaMMoOB
(IpSAMOYTOJILHUK,
KBaapar), HX
CBOMCTBA. Tpanenus,
paBHOOOKass  Tpameums, €€
CBOICTBA u TIPU3HAKH.
[IpssmoyronbHast Tpanenus.
Meton  ynBoeHUS  MeIHaHBbI.
IleHTpanpHas CUMMETpHSI.

pomo,
OpU3HAKU |

https://m.edsoo.ru/7f4
17e18

Teopema ®aneca u
Teopema o
MIPOITOPIIMOHATEHBIX
OTpe3Kax, MoJ00HbIC
TPEYTOJILHUKA

15

Teopema dameca u Teopema o
MIPONIOPLIMOHAIBHBIX OTPE3KaXx.
Cpennue nWMHUM TpPEyroJbHUKA
n Ttpanemuu. LleHTp Macc
TPEyroJbHHKA.

[TonoOue TPEYroJbHUKOB,

https://m.edsoo.ru/7f4
17e18
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kod(urment moxoous.
[Ipuznaku og00ust
TpeyroibHUKoB.  IIpumenenue
1o100us pu peLIeHun
MIPAKTUYECKHX 3a]1au.
CaoiicTBa IJI0IA e
reOMETPUYECKUX dburyp.
[Lnomane. DopmyJibl JUISL IR 1IENINS
Haxoxnenue TPEeYroiabHHKa,
TUTOIIAJICH napajienorpaMMa, pomba U
tal P p P https://m.edsoo.ru/7f4
3 TPEYTrOJIbHUKOB U 14 Tpanemuu. OTtHo1IeHHE 17018
MHOT'OYTOJIbHBIX II0MIaIel MOT0OHBIX (uryp.
buryp. [Inomaau Brruncnenune IIomageu
noJ00HBIX (Uryp TPEYTrOJIbHUKOB u
MHOTOYT'OJIbHUKOB Ha KJIETYaTON
Oymare
Teopema [Tudaropa.
[IpumeHeHue TEOPEMBI
[Mudaropa npu pelieHuu
MPAKTHYECKHX 3a/1a4.
Teopema ITudaropa CuHyc,  KOCHHYC,  TaHI€HC
p (arop Y Y https://m.eds00.ru/7f4
4 U Hayana 10 OCTpPOro yrija MNpsSMOYroJbHOTO 17e18
TPUTOHOMETPHH TPEYTroJIbHHKA. OcHoBHOE
TPUTOHOMETPUYECKOE
TOKJIECTBO.
Tpuronomerpuueckne GyHKIUU
yrioB B 30, 45 u 60°.
Brimcannple W IEHTpaibHBIC
Vsl B YTJIbI, YTOJI MEXIY KacaTelbHOU
OKPYKHOCTH. U XOpAOW.  YTIel  MEXAy
Brincanssle u XOopJamu u CEeKYIIMMHU.
OIMCaHHBIE Brmcannple W OmMCaHHBIC
. https://m.edsoo.ru/7f4
5 YeThIPEXyTONbHUKH. 13 4eThIpEXYTrobHUKU. B3anMHoe 17018
KacarenbHblie k pacrioyiokeHue TIBYX
OKPY>KHOCTH. OKpY’KHOCTEHA. Kacanue
Kacanue OKPY>KHOCTEH. OO6mue
OKpY>KHOCTEH KacaTeJIbHbIe K JBYM
OKPY>KHOCTSIM.
[ToBTOpEHue, https://m.edsoo.ru/7f4
6 y 4
0000111eH1e 3HAaHUI 17e18
Hroro: 68
9 k1acc
DJIEKTPOHHBIE
Ne Kou-Bo H(ppoBbIE
Tema ypoka DJIeMEHThI COJepPKAHUA (1 pp )
n/n 4acoB o0pa3oBaTe/bHbIC
pecypcsbl
Cunyc, KOCUHYC, TAaHT€HC YTJIOB
Tpuronomerpus. °
or 0 mo 180°. OcHoBHOE ]
TeopeMbl KOCHHYCOB https://m.edsoo.ru/7f4
1 16 TPUTOHOMETPHUECKOE
u cuHycoB. Pemenue lal2c
TOXIECTBO. DopMysl
TPEYroJIbHUKOB
MIPUBEJICHHUS.
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Pemenue TPEYTrOJIbHUKOB.
Teopema KOCHHYCOB M Teopema
CHHYCOB. Pemenue
MIPAKTUIECKHIX 3aga4 c
HCIIOJIb30BAHUEM TEOPEMBI
KOCHHYCOB U T€OPEMBI CHHYCOB.
[IpeobpazoBanue o00usl.
[MomoOue COOTBETCTBEHHBIX
IIpeoOpazoBanue
Hon0GHs JJIEMEHTOB.
) Teopema o  mpousseaenuu | https://m.edsoo.ru/7f4
Mertpudeckue 10
OTPE3KOB XOpJ, TEOPEMBI O lal2c
COOTHOIIICHUS B
MIPOU3BEICHUN OTPE3KOB
OKPY>KHOCTH
CeKYILMX, TeopeMao KBajpare
KacaTeJIbHON.
Bexkrop, JUTHHA (Momynp)
BEKTOpa, COHAITPaBJICHHBIC
BEKTOPBIL, MIPOTUBOMOJIOKHO
HaIpaBJICHHBIC BEKTODHI,
KOJUIMHEAPHOCTh BEKTOPOB,
ABEHCTBO BEKTOPOB, ONEpaIldn
p PO, pail https://m.edsoo.ru/7f4
BekTopsl 12 HajJ BekTopamu. PaznmoxxkeHue 1a12¢
BEKTOpa 1o TBYM
HEKOJUTMHEAPHbBIM BEKTOpaM.
Koopaunats! BEKTOpa.
CkanspHoe IPOU3BE/ICHUE
BEKTOPOB, TPHUMCHEHUE  JUISA
HAXO0XJACHUS JUIMH U YTIIOB.
JlekapToBbl  KOOPJAMHATHI  Ha
IUIOCKOCTU. YPaBHEHUS IPSMOU
JlexapToBbI .
U OKPY)KHOCTH B KOOpauHaTax, | https://m.edsoo.ru/7f4
KOOpJMHATHI Ha 9 .
MEPECEUCHUE OKPYKHOCTEH H 1lal2c
TUTOCKOCTH
npsAMBIX. MeToJ KoopauHAT |
€ro NMprUMeHEHHe.
[IpaBunpHbIE [IpaBunbHBIE MHOTIOYTOJIBHUKH.
MHOTOYTOJIbHUKH. Jlnuna okpyxkHocTH. ['pagycHas
JlniiHa OKPYKHOCTH 3 W pamumaHHas Mepa  yria, | https://m.edsoo.ru/7f4
Y TUIOLIAJb Kpyra. BEIUHCIIEHHUE JUTHH JIyT lal2c
Brruncienue okpyxHocTel. [Inomane kpyra,
rionaaen CEKTOpa, CETMEHTA.
ILBI/I)KCHI/ISI IIJIOCKOCTH n
JIBUKeHUS 5 BHyTpennue cummerpun  Quryp | https://m.edsoo.ru/7f4
IIJIOCKOCTH (’meMeHTapHBIE  TIPEICTABIICHUSA). lal2c
[TapannensHsiil nepeHoc. I1oBopoT.
IToBTOpEHME,
0000111EHHE, 7 https://m.edsoo.ru/7f4
CHUCTEMATH3AINA lal2c
3HAHUI
HTroro: 68

* Vyer paboueil mnporpamMMmbl BOCHHTAHHS B TEMATUYECKOM IUIAHUPOBAHUU
pabouux mporpaMm y4eOHBIX MPEAMETOB YTBEP)KAAaeTcs MpukazoM aupexkropa MbOY
COII Ne 55 na Texymuit yueOHbIN roja He mo3aHee 31 aBrycra.
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