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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH M3 OCHOBHBIX PAa3JeJIOB IIKOJIBHOM MAaTEMaTHKH,
UMEIOLINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHMM M B3aMMHOE pACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTeJIbHYIO JIMHUIO. LIeHHOCTh M3yYeHMs] T€OMETPUU Ha YPOBHE OCHOBHOTIO
o011ero 00pazoBaHus 3aKIIOYAETCSI B TOM, YTO OOYYaAIOLIUICS YUUTCS IPOBOJAUTH
JIOKa3aTeJIbHBIE PACCYKICHHUS, CTPOUTD JIOTHYECKUE YMO3AKIIIOUCHHUsI, JJOKa3bIBaTh
VCTUHHBIE YTBEPXKACHUS U CTPOUTHh KOHTPHOPHUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyXJeHuss «OT MPOTHUBHOIO», OTIMYaTh CBOWCTBA OT  IPHU3HAKOB,
(dopMynupoBaTh 0OpaTHBIE YTBEPHKIECHUSI.

Bropoii nenpr0 H3ydeHUsT T'E€OMETPUHU SBISETCS HCIIONb30BAaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MAaTEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HAayYUThCs
ONPENENIUTh F€OMETPUUYECKYI0 (DUTYpy, ONHKCATH CIOBAaMHU JIaHHBIA 4YEpPTEXK WU
PUCYHOK, HAalTH IUIOIIA/(b 3€MEJIBHOTO yYacTKa, pacCUUTaTh HEOOXOAUMYIO JITHHY
OINITOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxa Juisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BHIYMCIHUTEIbHAS JUHUS B U3YUYEHUU T'€OMETPHUHU.
[Ipu pemieHun 3amay NPAKTUYECKOTO XapakTepa OO0y4YaroIIMKCS YYUTCS CTPOUTH
MaTE€MaTUYeCKHE MOJEIM PEANbHBIX JKU3HEHHBIX CHUTYyallMi, IPOBOJIUTH
BBIYMCIICHHS U OLIEHUBATh aJIEKBAaTHOCTb IMOJIYYEHHOTO PE3yJIbTaTa.

KpaitHe BaxHO NOAYEPKMBATH CBSI3U T'€OMETPUM C JAPYTUMHU y4eOHBIMU
peAMeTaMi, MOTUBUPOBATh MCIOJIb30BaTh OMPEACICHHUS] T€OMETPUUECKHUX (UTYp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TeXHMKE. OTH CBsi3W Haumbojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuyeckue coorHomeHus», «Merox xoopauHat» U «Teopema
[Tudaropar.

VYyebnsiii Kypc «l'eomMeTpus» BKIIOYAET CIEAYIOLUIME OCHOBHBIE pa3Jeibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIIMUMH», «JleKapTOBBI KOOpAMHATBl Ha  IJIOCKOCTH,
«BekTops», «J[Bmkenus miockoctiy, «IIpeodpazoBanus mom00us».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 vaca: B 7 kiacce
— 68 gacoB (2 daca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B HelelN0), B 9
KJ1acce — 68 4acoB (2 Jaca B HEJIEINIO).



COJAEPXAHUE OBYUEHUA
7 KIIACC

HavanbeHble noHATHA reoMeTpun. Touka, IpsMasi, OTPE30K, JIyd. YToil. Buael
yriaoB. BeprukaneHele H CMexHbBIE yriael. buccektpuca yrma. Jlomanas,
MHOTr'OYroyibHUK. [lapannenpbHOCTh U EPIEHIUKYIISIPHOCTD NPSIMBIX.

CumMmerpuunbie  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOCHHUS C IMOMOIIBIO LHUPKYJIS WU JIMHEWKH. TpEyroybHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONWCTBA.

PaBHOOEApEeHHBII M  PaBHOCTOPOHHUW  TpeyroiabHukH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M TpU3HAKU pPaBHOOEAPEHHOro TpeyrojpHuKa. llpusHaku
PaBEHCTBA TPEYTOJIBHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJLIENIbHBIX MPAMBIX. CyMMa yIioB TPEYTOJIbHHKA.
Bnentnue yriel TpeyroyJbHUKA.

[IpsAMOyTONBHBIA  TPEYroabHUK. (CBOWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEyrojbHHUKA,  NPOBEAEHHOM K  rumnoreHyse. IlpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. I IpsIMOYTOJIBHBIN TPEYTrOJIbHUK € YoM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yryie U OoJIbIIEH CTOPOHE TPEyrOoJIbHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

['eomerpuueckoe MecTo TOYeK. buccexkrpuca yria W CEpeOUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa M JWaMeTp, HMX CBOWCTBA. B3amMHOe
PaCIOJIOKEHUE OKPYKHOCTH WM NpsiMoi. KacarenpHas u cekymias K OKpYXHOCTH.
OkpyXHOCTb, BIIHCAaHHAas B Yroy. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YeroeipéxyronpHuku. [lapamnenorpamm, ero nmpusHaku U CBOMCTBA. YacTHbIE
Cllydau MapajuieiorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBajpar), UX MPU3HAKU H
cBoiictBa. Tpameuusi, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
IIpssmoyrosnbHas Tparnenus.

Meron yaBoeHuss Meauansl. LlenTpanbHas cumMmerpusa. Teopema Daineca u
TEOpPEMA O IPOIOPLUUOHAIIBHBIX OTPE3KaAX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojapHuKa.



[Tomobue TtpeyronpbHUKOB, KodpdunmueHnt mnomodus. I[IpusHaku momooHs
TPEYroJbHUKOB. [IpuMeHeHne moqo0ust Mpy pelIeHn: MPAKTHYECKUX 3a/1a4.

CpoiicTBa miomajaei reomerpuueckux ¢uryp. PopMynbl A TUIOLIAAH
TpPEYroJibHUKa, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHHUE IUIONIAIeh
oTI0OHBIX (QUTyp.

Brruncnenne miuom@anaend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIIETYATOU
oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu penreHUn
MPAKTUYECKUX 33/1a4.

CHHYyC, KOCHHYC, TaHI'€HC OCTpPOIO yrIjla MPsSMOYTOJIBHOTO TPEYrOJbHUKA.
OCHOBHO€ TPUTOHOMETPUUECKOE TOXKIECTBO. TpUrOHOMETpuueckue (yHKIUU
yriioB B 30, 45 u 60°.

BrnucaHHble W IEHTpalbHBIE YTIbI, YrOJd MEXKIY KacaTEIbHOW M XOPIOM.
Yrael  Mexay ~XopAamMM U CEKyIUMMHU. DBrmcaHHbele W ONHMCaHHbBIC
YETBIPEXYTOJIbHUKNA. B3auMHOE pacnojiokKeHrne ABYyX OKpykHocrel. Kacanue
OKpy>kHOCTeH. OOI111e KacaTelIbHbIC K IBYyM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O gmo 180°. OcnHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbl IPUBEAECHUS.

Pemenne TtpeyrosbHukoB. TeopemMa KOCHMHYCOB M TEOpEMa CHUHYCOB.
Pemienne mnpakTUYeCKUX 3a7a4 C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoous. [logodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NPOU3BEIECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJPaTe KacaTeIbHOM.

Bektop, anumHa  (MOIyNnb)  BEKTOpa,  COHAINpPABIECHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO ~ HAIIPABJIECHHBIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINEpallMd HAJ BEKTOpamMu. Pa3nokeHue BEKTOpa MO ABYM
HEKOJUIMHEApHbIM BekTopaM. KoopaunaTtel BekTtopa. CKaJsIpHOE IMPOM3BEICHUE
BEKTOPOB, IPUMEHEHUE JJI1 HAXO0KICHUS JJIMH U YIJIOB.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTHU. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJIMHATAX, IIEPECEUCHUE OKPYKHOCTEN M MPAMBIX. METO KOOPAUHAT U €T0
IIPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJBHHUKM. JInmmHa oOKpyxHOCTH. I'panycHas u
paaviaHHas Mepa yria, BBIYMCIEHHE [UIMH Oyr OKpyxHocTeil. Ilmomane kpyra,
CEKTOpa, CErMEHTA.



JIBWKEHUs TUIOCKOCTH W BHYTPEHHHE CHUMMETpuu Guryp (d1eMeHTapHbIE
npezactasienust). [lapannensubiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca
«I"eoMeTpus» XapaKTepU3yrOTCS:

1) naTrpuoTHYecKOe BOCIIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMY H HACTOSALIEMY POCCUHCKOM
MaTeMaTUKH, L[EHHOCTHbIM OTHOIIEHUEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTEMATUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JIOCTUKEHUM B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
mpaB, TPEJICTABICHUEM O MaTEMaTHYECKUX OCHOBAaX (HYHKIIMOHUPOBAHUS
Pa3IMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPa)KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUWA HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTU YUYEHOTO;

3) TpyAOBO€ BOCIIMTAHHE:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTU MAaTEMaTUYECKOTO
oOpa30oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM Ui YCTEIIHON MpodeccruoHaTbHOM
NESATETbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BHIOOPOM U
MOCTPOCHUEM UHIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajay, PEIICHUM, PacCyX ICHHN, YMEHUIO BUICTh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMS:

OpUEHTAlMe B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MIPEICTABIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJBI U
oOlIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeJI0BEYECKOU
JEeATEIIBHOCTH, ATANOB €€ Pa3BUTHUS W 3HAUUMOCTH ISl Pa3BUTHS IIUBWIM3AIINH,
OBJIaJICHUEM SI3BIKOM MaTeMaTHKU M MAaTeMaTHYECKOU KYJIbTYpOW KaK CPeACTBOM



MO3HAHHUS MHPA, OBJAJCHHEM MPOCTEHUIIMMH HABBIKAMU HCCIEA0BATEIIBCKOU
JIEATEIILHOCTH;

6) ¢usmueckoe BocnuTtanue, GopmMHupoBaHHMEe KYJbTYPbl 310POBbSI H
IMOLUMOHAJIBLHOIO 0JIArOMOJIyYHs:

FOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHWS B HMHTEpPEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa peQICKCHH, NPU3HAHUEM CBOETO
MpaBa Ha OITMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHNE MAaTEMATUUYECKUX 3HAHWUW I PELICHUA 3a]1a4
B 00JJaCTH COXPAHHOCTH OKPYXaloIIeH cpenapl, IIaHUPOBAHUS ITOCTYIIKOB U
OLICHKM WX BO3MOXHBIX MOCJIECICTBUM I OKPYXKAIOIIEH Cpelibl, OCO3HAHUEM
100alIbHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIEM U yTeH UX pelICHHUS;

8) ajanranus K U3MEHSAIIMMCS YCJOBHSAM COLMAJIBLHOM M NMPHUPOAHON
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHUCIIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
bopMyIMpOBaTh UEH, TIOHITHS, TUIIOTE3bl 00 0OBEKTaX U SBJICHUSX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACHUIIMTHI COOCTBEHHBIX 3HAHUH U
KOMITETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMN KOHTPMEp, KOPPEKTHPOBATh
MPUHUMAEMbIC PEIICHUS W JeWCTBUSA, (OPMYJIHPOBATH U OIEHUBATh PHUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIE 1eiCTBUA

ba3oBble JJornueckue aAelcTBUA:
e BBUBJISITH U XapaKTEPU30BaTh CYILIECTBEHHBIE MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TMOHSTHIN, OTHONIICHUN MEXIy TMOHITUAMU, (OPMYIUPOBATH
ONpPEAEIECHUS]  TOHITUW, YCTAHABIMBATH  CYLIECTBEHHBIA  NPU3HAK



KJIacCU(pUKAIMK, OCHOBAaHUS IJs1 OOOOIIEHHS W CPaBHEHUS, KPUTECPUH
IIPOBOAMMOIO aHAJIN3A;

BOCIIPUHUMATh,  (OpMyIHpoBaTb M  IPEOOpPa3OBBIBATh  CYKICHUS:
YTBEpAUTENIbHbIE U OTpPULATENIbHBIE, €IMHUYHBbIC, YacTHbIE U O00IIueE,
YCIIOBHBIE;

BBISIBISITH ~ MATEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
OPOTUBOpPEUMs] B (pakTaxX, JaHHBIX, HAOJIOJEHUSAX U YTBEPKACHUSX,
npejiaraTb KpUTEPUU J1JIs BBISIBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;
JieNIaTh BBIBOJIBI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACTYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa3OupaTh J10Ka3aTENIbCTBA MATEMATHUYECKUX YTBEPKIECHUU (MPSAMBIE U OT
IPOTUBHOI0), MPOBOJIUTH CAMOCTOSITEILHO HECIIOXKHbBIE JI0KA3aTEIbCTBA
MaTeMaTUYeCKUX (aKTOB, BBICTPAUBATh APTYMEHTALUIO, MPUBOJIUTH
IPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOcO0 pemieHus y4yeOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BApUMAHTOB pEUICHUS, BbIOMpaTh HauOoyiee NOAXOAAIUNA C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCITI0JIb30BaTh BONPOCHI KaK HCCIEAOBATEIIbCKUM MHCTPYMEHT MO3HAHUA,
(GbopMyaMpoBaTh BOIMPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOSITENIbHO ~YCTaHABJIMBAaTh HCKOMOE U JaHHOe, (OpMHpOBAThH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

OPOBOAUTH IO CaMOCTOSTEIbHO COCTABJICHHOMY IUIaHY HECJIOKHBIH
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEAOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTENH 00BEKTOB MEXIY COOOi;
CaMOCTOATENHEHO (POPMYIHUPOBaTH 00OOIIEHUS U BBIBOJIBI M0 pe3yjbTaTam
NPOBEAEHHOIO HAOIIOACHUSI, HCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTb
MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3MPOBATh BO3MOKHOE pa3BUTHE IMPOLECCA, a TaKXKE BBIIBUIaTh
MPEANOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora c nundopmanueii:

BBISIBIIAITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMAIMH, JTAHHBIX,
HEOOXOIMMBIX JJISl PEIICHUS 3a/1auu;

BBHIOMpaTh, aHAIM3UPOBATh, CHUCTEMATU3UPOBaTh U HMHTEPHPETUPOBATH
uH(OPMAITUIO PA3TUIHBIX BUIOB U (JOPM IIPEICTABIICHNUS,
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BbIOUpaTh (GOpMy TpelICTaBiICHUS HHPOPMAIMHM U HWUIIOCTPUPOBATH
pemiaeMble 3a7aud CXeMaMH, JAUarpaMMaMd, WHOM Tpadukod U Ux
KOMOHMHAIIUSIMU,

OLICHMBATh HAAEKHOCTh HMH(OpPMALMM [0 KPUTEPHUSIM, NPEAJI0KEHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBLIC yqeﬁﬂme I[eﬁCTBHﬂ:

BOCIIPUHUMATh U (DOPMYITUPOBATH CYKJIEHHUSI B COOTBETCTBUU C YCIOBUSIMU
U LETsIMU OOIIEHHUS], ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3pEHUS
B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy pEelICHUs
3a/1aul, KOMMEHTUPOBATH MOJIYYEHHBIN pPEe3yIbTaT;

B X0JI€ 0O0CYXXJICHUS 33/1aBaTh BOIPOCHI MO CYIIECTBY OOCYX Ia€MON TEMBI,
poOJIeMBbl, perraeMoil 3aJauu, BbICKA3bIBaTh UJCH, HAIICIICHHbIE HA TTOUCK
pELIEHHUs], COIMOCTABJISATh CBOM CYXIEHHS C CYXICHUSMH JPYTHX
YYaCTHUKOB Juajiora, OOHapy»KWBaTh pas3liMuuMe U CXOJACTBO MO3UIIMH, B
KOpPPEKTHOU popme PopMyTUpPOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS,;
MPEACTABIATh pe3yabTaThl peuieHus 3a/1a4u, AKCIIEPUMEHTA,
UCCJIEI0BAHUSI, TPOEKTA, CAMOCTOATENLHO BHIOUPATH (hOPMAT BHICTYIUICHUS
C Y4ETOM 3aj1a4 MPE3eHTAIMHU U OCOOCHHOCTEHN ay/IUTOPUH;

MMOHMMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U UHAUBUYaTbHON
paboThI MpU pEIIEHNH YYEOHBIX MaTEMaTHYECKUX 3a/1aY;

MPUHUMATh LEJb COBMECTHOM IEATEIbHOCTH, IUIAHUPOBATH OPTraHU3alUI0
COBMECTHOW pabOThl, pacmnpenensTh BUIbl pPabOT, JOTOBAapUBATHCA,
o0CyXIaTh MPOIIECC M Pe3yIbTaT padoThl, 0000IaTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TIpynmoBbIX ¢Gopmax padboTel (00CyxkaeHusi, OOMEH
MHEHUSIMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOODJWHHUPOBATH CBOU JEUCTBUS C JPYrMMHM 4YJI€HAMHU KOMAaH]IbI,
OIICHUMBATh KAue€CTBO CBOEr0 BKJIaJla B OONIMI MPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA

Camoopranuzamnus:

CaMOCTOATEJIBHO COCTABJIAIThH IJIAH, AITOPUTM PELICHHs 3a1adyd (WIH €ro
4acTh), BBIOMpaTh CHOCOO pelIeHUs ¢ Y4ETOM HMMEIOIIMXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI pEeUIEHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:



e BIAJETH CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIA IIPOLIECCa U PE3yJIbTaTa
peneHns MaTeEMaTHIECKOM 3a/1a4u;

e IPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPH PELICHUU 33]1a4H,
BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU ITOCTABICHHON LIEU U
YCIIOBUSIM, OOBSCHATh NPUYMHBI JOCTH)KEHHUS WM HEIOCTHKEHUS IEIH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K xoHiy oOyuenuss B 7 KkJjacce OOydYalolmMiiCsi TMOJYYUT CIIECAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh U3yY€HHbIE TIE€OMETPUYECKHE (QUIYpbI, ONpEeNeisaTh HX
B3aMMHOE paCIOJIOKEHUE, H300paxkaTb I'€OMETpPUUECKUE (UTYpBI, BBIIOJIHATH
YepTEeKU IO YCIOBUIO 3a1ayd. V3MepsTh JMHEHHBIE W YIVIOBBIC BEIUYHHBI.
PemaTe 3a1a4n Ha BBIYMCIEHUE AJIMH OTPE3KOB U BEJIMYKH YTJIOB.

Jenarb rpyOyl0 OLEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYMH MPEIMETOB B
peaslbHOM KU3HHU, pa3MEpoOB NPUPOIHBIX OOBEKTOB. PaznuuaTh pa3Mepsl 3TUX
OOBEKTOB MO MOPSAAKY BETUUHHBI.

CTpouTh UEepPTEXH K TEOMETPUUECKUM 33]1ayaM.

[Tonb3oBaTbCAd NpPHU3HAKAMH PABEHCTBA TPEYTOJbHUKOB, MCIOJIb30BaTh
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTrOJIbHUKOB MIPU PELUICHUH 3a/1a4.

[IpoBOIUTE JOTMYECKHE PACCYKIAEHUS C MCIOJIb30BAHUEM I'€OMETPUUYECKUX
TEOPEM.

[Tonb30oBaThCAd NpPHU3HAKAMHU PABEHCTBA MPSAMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM  MEIWaHbl, TMPOBEAEHHOW K  TUIOTEHY3€  MPAMOYTOJIbHOTO
TPEYTOJIbHHUKA, B PEIIEHNN F€OMETPUYECKHX 3a/1a4.

Omnpenensts napajijieIbHOCTb MPSAMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
Cc HUMH cekyuias. OnpenensaTs NapauieIbHOCTh MPSAMBIX C ITOMOIIBK) PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

PemaTe 3a1aumn Ha KjeT4aTol Oymare.

[TpoBOAUTH BBIUMCICHHUS M HAXOIUTh YHMCIOBbIE M OYKBEHHbIC 3HAUYCHUS
YJIJOB B TEOMETPUYECKMX 3aJadyax C HCIOJIb30BAHHEM CYMMBI  YIJIOB
TPEYroJIbHUKOB W MHOTI'OYT'OJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
NEepPeceYeHn ABYX MapajUlesIbHbIX MPSMBIX ceKylleil. PemaTe npakTudeckue
3aJlayu Ha HaXOXJCHHUE YTJIOB.
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Brnanete NOHATHEM TIE€OMETPUYECKOr0 MECTa TOYeK. YMETh ONpEeNeisITh
OHMCCEKTPHUCY yIJla U CEPEAUHHBIN NEPIEHINUKYISAP K OTPE3KY KaK T€OMETPUUYECKHE
MeCTa TOYEK.

DopMyJIMPOBATh ONPEAEICHUS OKPYKHOCTH M Kpyra, XOpAbl U AHAMETPa
OKPY’KHOCTH, TI0JIb30BAThCSI UX CBOMCTBAMHU. ¥ METh IIPUMEHSTH 3TU CBOKCTBA IIPU
peleHny 3aaa4.

BiageTes NOHATHEM OINKMCAHHOM OKOJIO TPEYIrOJbHUKA OKPY)XKHOCTH, YMETb
HaxoauTh €€ ueHTp. [lonb3oBaThesl (pakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYTOJIbHUKA IIEPECEKAlOTCd B OJHOM TOYKE, M O TOM, YTO CEpPEAVHHBIC
NEPHEHANKYJIAPBI K CTOPOHAM TPEYTOJbHUKA MEPECEKAOTCA B OAHOU TOUKE.

Bianets noHATHEM KacaTeNbHOM K OKPYKHOCTH, IOJIB30BAaTHCS TEOPEMOU O
NEPIEHANKYJIIPHOCTH KacaTeIbHOU U paJnyca, IPOBEAEHHOIO K TOUKE KACAHMSL.

[Tosp30BaTECSA MPOCTEMIIMMHU T€OMETPUUECKUMI HEPABEHCTBAMH, TIOHUMATh
WX TIPAKTHYECKUN CMBICIL.

[IpoBOIMTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO LIUPKYJIS U
JIMHENKHU.

K koHmy oOyueHus B 8 kuacce o0OydaroIIMHCA MOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETBHIPEXYTOJIBHUKOB, WX DJIEMEHTHI,
M0JIb30BAThCS X CBOMCTBAMU IIPU PEUICHUU T€OMETPUUECKUX 3a]au.

[IpuMeHATh CBOMCTBAa TOUYKHM IEPECEUYEHMs] MEIWaH TPEyroJbHUKa (LEHTpa
Macc) B PEIICHUH 3a]1ay.

BianeTe noHsATHEM CpeqHEN JMHUM TPEYTOJIbHUKA U TpPaIllelUH, IPUMEHATH
X CBOMCTBA NpPHU pElICHWH TreoMeTpuyeckux 3anad. [lomp3oBaTbes TeopeMon
dasieca U TEOPEMOW O IPOMOPLIMOHATIBHBIX OTPE3KAX, IPUMEHSITh UX JIJISl PEIICHUS
IIPaKTUYECKUX 3a]a4.

[TpuMeHsTh NpU3HAKKU NOJ00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUUECKUX
3az1ay.

[Tonb3oBaTbcss Teopemoir Iludaropa ans pemieHUss TE€OMETPUUYECKUX U
npakTuyeckux 3agad. CTpoUTh MaTEMaTHYECKYI0 MOJIETb B MPAKTUYECKHX
3aJlayax, CaMOCTOSITENIBHO JENIAaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE IJTUHBI.

Brnanete DOHATHSAMM CHUHYyca, KOCHMHYCa W TaHI€HCAa OCTpPOro yria
NPSIMOYTOJIBHOTO TPeyroiabHUKA. [101b30BaThCsl STUMU MOHSTUSMU ISl PELICHUS
MPaKTUYECKUX 3a]1a4.

Bobruncnsate (pa3nuyHbiMU crioco0aMu) IUIOUIaAb TPEYroJbHUKA U IIOLIaaN
MHOTOYTOJIBHBIX ~ (puryp  (Iosib3ysich, TJ€ HEOOXOAUMO, KaJIbKYJISTOPOM).
[IpuMEHSATH MOyYEHHbIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.
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Biangerp NOHATHUSMM BIIMCAHHOTO W LEHTPAJIBHOIO YIVIA, MCIOJIb30BATH
TEOPEMBI O BIIMCAHHBIX yriax, yriax MeXIy XOpJaMH (CEKYIIHMH) U YIJIe MEXIY
KacaTeJIbHOM U XOPIOM IIPHU PEUICHUU T€OMETPUUECKUX 3a1ad.

BiageTs MOHATHEM ONMCAHHOIO YETBHIPEXYTOJBHUKA, IPUMEHATH CBOMCTBA
ONMCAHHOI'O YETHIPEXYTOJIbHUKA IPU PELICHUH 3aa4.

[IprMEHATh MONYYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTH MATEMATUYECKHUE
MOJEIIN JUIS 3a/1a4 PEAIbHON JKU3HU U NTPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NPUMEHEHUEM MOJ00Us W TPUTOHOMETpUU (TOJB3YSCh, TJE HEOOXOAMMO,
KJIBKYJISITOPOM).

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOJIYYUT CIIEAYIOIINE
IIPEAMETHBIE PE3YIBTATHI:

3HaTh TPUTOHOMETPUYECKUE (YHKIUU OCTPBIX YIJIOB, HAXOAUTh C HX
NOMOUIBIO Pa3IMYHbIE 3JEMEHTHl MPSIMOYTOJBHOTO TPEYrOJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaTbKYJISATOPA) JJIMHbI
Y YTJIbl JUTsl HETAOJUYHBIX 3HAYEHU .

[Tonb3oBaThcs PpopMysiaMH NPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUECKUM
TOXKZCCTBOM JUIA HAxXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JJISI HAXO0XKACHUS Pa3INYHbIX
AJIIEMEHTOB TPEYTOJbHUKA (PEIIEHUE TPEYTrOJbHUKOBY»), MPUMEHATh HX IMpHU
peLIeHNN FreOMETPUYECKUX 3a1ay.

Bnagerp moHsTHSIMM  npeoOpa3oBaHMsl  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOAO0HBIX Guryp. [lonb3oBarbest cBOWCTBaMU 10100MS TPOU3BOJIBHBIX
buryp, ymeTb BBIUKCIATH JJIMHBI W HAaXOAUTh YIJIbI Yy MOAOOHBIX (uUryp.
[IpumeHsATh cBoiicTBa MOAOOMS B MPAKTUYECKUX 3aJadax. YMETb NPHUBOJUTH
PUMEPHI TOJIOOHBIX (PUTYP B OKPYKAIOIIIEM MHUPE.

Ilonp30BaThCA TEOpEMaMU O MPOU3BEIECHUU OTPE3KOB XOPJ, O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUM M (PU3HUYECKUI
CMBICII, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX U (DHU3MYECKUX 3ajad.
[IpuMEHATH CKaJSIPHOE NMPOU3BEAEHNE BEKTOPOB ISl HAXOXKIAEHUS UIMH U YTIIOB.

Ilonp30BaTbCd METOMOM KOOPAMHAT HA IIJIOCKOCTH, IIPUMEHSTH €ro B
PELIEHUH T€OMETPUUYECKUX U MPAKTUYECKHUX 3a7a4.

Bianerp MOHATUSAMH NMPAaBUIBHOTO MHOTOYTOJBHHKA, JJIMHBI OKPYKHOCTH,
JUIMHBI 1yTM OKPY’KHOCTH W PaJWaHHON MEphl yria, yMETh BBIYUCIATH ILIOIIAb
Kpyra u ero yacteil. [IpuMeHsITh NoJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.
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Haxoguts ocu (Wiu LIEHTPHI) CUMMETpHH (UTYp, TPUMEHATH JABMXKECHUS
IJIOCKOCTH B MPOCTEUIINX CITydasiX.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJEIIN JUIS 3a/1a4 PEAIbHON JKU3HU U NMPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C TPUMEHEHHEM IMOAO0OHS M TPUTOHOMETPUUYECKUX (PYHKIHMH (MOJB3YSICh, TIE
HE00X0IUMO, KaIbKYJISATOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM nupposbie
Ne ni/m P Konrpoubnbie IIpakTHyeckue (uubp )
NPOrpamMMmsbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
[Ipocreiimue reomerpuyeckue GUrypsl u
1 I/If cBorictBa. M3me epHHe reOMg H}tllre):cxnx 14 bubamorexa LOK
' p P https://m.edsoo.ru/7f415e2e
BEJIMYMH
bubmuoreka [JOK
2 T 22 1
PEyrobHui https://m.edsoo.ru/7f415e2e
3 [TapannensHble MpsiMble, CyMMa yTJIOB 14 1 bubnuoreka [IOK
TpPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U Kpyr. ['eomeTpuueckue 14 1 bubnunoreka [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [JOK
° TosToperne, 0bobmenne snanmii 4 1 https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 4 0
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8 KUIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jeioB U TeM nupposbie
Ne ni/m P Kourposbnbie IIpakTHyeckue (1ubp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
" bubnuorexa [JOK
1 4 12 1
CTRIPEXYTOILHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 IIPONOPLUOHAIIBHBIX OTPE3KAX, OA00HBIE 15 1 bubmmorexa LOK
POTIOP P ’ https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
ITnomans. Haxoxaenue miomanei
3 Tpe IHOJfLHMKOB " ffmoro OJE)IHILLIX ¢bur 14 1 bubmmorexa LIOK
peyr o P https://m.edsoo.ru/7f417e18
[Tnomaau nonobHbIX puryp
4 Teopema [Iudaropa n Hauana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Brincannsie n
5 OIIMCAHHBIC YETBIPEXYTOJIbHUKH. 13 1 bubnnoreka [JOK
Kacarensnble k okpyxHocTu. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEN
. bubnuorexa [JOK
6 TosTopenne, obobmenne sHannuii 4 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
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9 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne ni/m P Konrpoabnbsie IIpakruyeckue (upp )
NpoOrpamMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoTshI
pecypcsbl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnuoreka [IOK
CUHYCOB. PelieHne TpeyroinbHuKOB https://m.edsoo.ru/7f41al2c
5 [Ipeobpa3zoBanue nonodbus. Merpuyeckue 10 1 bubmmoreka [JOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
3 Bexropet 12 1 https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI HAa TIOCKOCTH 9 1 bubmorexa HOK
P PA https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJIBHUKH. [[1Ha
5 05 HOCTH U TJIO yel; b Kpyra 8 8 brbmmorexa LTOK
Py B Hv pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaeit
bu6mmoteka IIOK
6 6
JIBIDKCHAS IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 IToBTOpenue, 0000IIeHNE, CUCTEMATH3AIIHS 7 5 bu6muoreka [JOK
3HaHUHN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
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