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MHNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJUH W3 OCHOBHBIX PA3/EeJIOB IIKOJbHONW MaTeMaTHKH, UMEIOIIUN
CBOCH IeNbl0 00ECIeYNTh W3YYCHHE CBOMCTB U pa3MepoB (UTYp, UX OTHOIICHUU H
B3aMMHO€ PACIOJIOKEHHE, OMUPAETCS HA JIOTHYECKYIO, JOKA3aTeIbHYI0 JUHUIO. L[eHHOCTD
U3Y4YEHUSI T€OMETPUM HAa YPOBHE OCHOBHOT'O OOIIETr0 OOpa30BaHMs 3aKIIOYAETCS B TOM,
4YTO OOy4YaroluhCsA YYMUTCS TMPOBOAUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH
JIOTUYECKUE YMO3AKIIOYEHHS, JOKa3blBaThb WCTHUHHBIC YTBEPXKICHHUS U  CTPOUTH
KOHTPIPUMEPHl K JIOKHBIM, TPOBOAUTH PACCYXKIACHUS «OT TPOTUBHOTO», OTINYATH
CBOMCTBa OT NMPU3HAKOB, (POPMYJIHPOBATH OOPATHBIE YTBEPKIACHUSI.

BTopoii nenbro n3y4eHuss FeOMETPUH SIBISIETCS UCIIOIb30BaHNE €€ KaK HHCTPYMEHTA

U PEIICHUH KaK MaTeMAaTHYECKUX, TaK U TMIPAKTUYECKUX 3a/1a4, BCTPEUAIOIIUXCS B

peasibHOM Xu3HU. OOyyaroUUiics JOJKEH HAyYUThCS ONPEIEIUTh T€OMETPUUYECKYIO
¢urypy, onucaTh CIOBaMHU JTaHHBIA YEPTEXK WIM PUCYHOK, HANTH IJIOLIAAL 3€MEIBHOIO
Y4acTKa, PaccuuTaTh HEOOXOJIMMYIO JJMHY OINTOBOJOKOHHOIO Kalens Wiu TpeOyemble

pa3Mephl rapaxka JjIsi aBTOMOOWII. DTOMY COOTBETCTBYET BTOpasi, BRIUUCIUTEIbHAS
JUHUS B U3ydeHUU reomeTpuu. [lpu pemeHuM 3ajady MPaKTUYECKOTO XapakTepa
OOy4YaronIuiicss y4HMTCS CTPOUTH MaTEMaTUYECKUE MOJEIN pPEAIbHbIX >KU3HEHHBIX
CUTYAIHil, MPOBOJUTH BHIYUCIICHUS U OLIEHUBATh a/IEKBATHOCTh MOJYYEHHOIO PE3yJbTaTa.

Kpaitne BaxxHO MOoT4EPKUBATH CBS3U TEOMETPHH C IPYTHUMH YICOHBIMH MPEIMETaMH,
MOTHUBUPOBATh HCMOJB30BATh OIPEACICHUS TeOMETPUUYECKUXDUTYD U TIOHSTHH,
JE€MOHCTPUPOBATh MPUMEHEHHUE MOJYyYEHHBIX YMEHUN B (PU3UKE U TEXHUKE. DTH CBSI3U

HauOoJiee sIpKo BUIHBI B TeMax «BekTopb», « TpUroHoMeTpruuecKkue COOTHOLLEHUSY,
«Metoa koopauHaT» 1 «Teopema Iudaropar.

VYuebnsiii kypc «['eomerpus» BKIIOYACT CIEAYIONIME OCHOBHBIE Pa3feiibl
conepxxanusi: «I eomerpuueckue GUrypsl U UX CBOWCTBa», «3MepeHne reoMeTpuiecKux
BEJIMYUHY», «JleKapTOBBl KOOpAMHATBI Ha IUJIOCKOCTH», «Bekrtopsy, «/lBHKEeHUA
IJI0CKOCTHY, «IIpeoOpazoBaHus mog00us .

Ha usyuenue yuyeOHoro kypca «l'eomerpusi» orBogutcs 204 yaca: B 7 kiacce — 68
yacoB (2 Jaca B HeJleno), B 8 kiacce — 68 yacoB (2 yaca B Henento), B 9 kiiacce — 68 yacon
(2 yaca B Henen0).



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Havanbnslie noHsTHs reomerpun. Touka, npsmas, OTpe30K, Jdyd. YroJ. Buasl yrios.
BeprukanbHble M CMexHBIE YIUIBl. buccektpuca yria. JlomaHas, MHOTOYI'OJIBHHK.
[TapannenbHOCTh M NEPIEHAUKYIAPHOCTD MPSAMBIX.

Cummetrpuunbie (urypsl. OCHOBHBIE CBOWCTBAa OceBOW cuMmeTpuu. [Ipumepsl
CUMMETPHH B OKPYKAIOIIEM MUPE.

OCHOBHBIE IIOCTPOCHHSI C MOMOLIBIO LIUPKYJIS M JMHEMKU. TpeyroiapHuK. Beicora,
MeanaHa, OUCCEeKTpuca, UX CBOWCTBA.

PaBHOOEIpeHHBIN U paBHOCTOPOHHUMN TPEYroJibHUKU. HepaBeHCTBO TpeyroiabHUKA.

CpoiicTBa M MNpU3HAKA PaBHOOENPEHHOro TpeyrojbHUKa. llpu3Haku paBeHCTBa
TPEYTOJIBbHUKOB.

CpoiicTBa M NpHU3HAKKA MApaLIEAbHBIX HpsAMbIX. CyMMa yIJIOB TpPEYroJIbHHKA.
BHemHue yribl TpeyroJbHHUKA.

[IpAMOYTOJIBHBIA ~ TPEYTOJIbHUK. CBOWCTBO ~ MeIuaHBbI IIPSAMOYTOJILHOTO
TPEYTOJbHHUKA, NPOBEAEHHOM K rurnoreHy3e. I[Ipu3Haku paBeHCTBA MPSAMOYTOJBHBIX
TPEyTOJIBHUKOB. [IpAMOYToJIbHBINA TPEYTOJIBHUK ¢ yTiioM B 30°.

HepaBeHcTBa B IeOMETpPUHM: HEPABEHCTBO TPEYIrOJbHHMKA, HEPABEHCTBO O [JIMHE
JIOMaHoM, TeopeMa o 00JbIIeM yriie u OOJbIIei CTOpoHe TpeyrojabHuka. [lepnenaukynsp
Y HAaKJIOHHasl.

I'eomeTpuueckoe MecTo ToUeK. buccekTpuca yria U cepeIMHHBIN MEPICHANKYIISIP K
OTPE3KY KaK FT€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb M KpYyI, XOpAa U JAMAMETP, UX CBOMCTBA. B3aumHOE pacmosiokeHHe
OKpPY)KHOCTH U mpsmMoil. KacarenpHas M cekymas K OKpPYXHOCTH. OKpyKHOCTb,
BIIMCaHHAas B yroJl. BnucanHas u onvcaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIIACC

YerpipéxyronpHuku. [lapamienorpamMm, ero npu3Haku U CBOMCTBA. HacTHBIE Cilyyan
napasuiesiorpaMMoB  (MPSMOYTOJIBHUK, poMO, KBajpaT), WX TPU3HAKU M CBOWCTBA.
Tpaneuusi, paBHOOOKas Tpamneuus, €€ CBOICTBA U npu3HaKu. [IpsimoyronbHas Tpanemusi.

Meron yasoenuss menuansl. LlenTtpanbnas cumMmerpus. Teopema daneca u teopema
O MPOIOPLUOHAIBHBIX OTPE3KAX.

CpenHue nTMHAN TPEYTOJIbHUKA U Tpanenuu. LIeHTp macc TpeyroibHuKA.

[Tonobue  TpeyrosbHUKOB, KkKodpduiueHt noaodus. [lpusnaku  mnomoOus
TPEYroJbHUKOB. [IprMeHeHne noio0us npy pelieHny NPakTUYeCKUX 3a/1a4.

CpoiicTBa 1iomaaed reomerpuueckux (Quryp. QDopmynsl Ans  [IIOLMAAU
TpeyrojbHHUKa, napajuieaorpaMma, pomoa u tpaneruu. OTHOIIEHHE TUIOMAAe Mo J00HBIX

buryp.



Brruncnenue miomnaaei TpeyroJabHUKOB U MHOTOYTOJIBHUKOB Ha KJeTyaTon Oymare.

Teopema Iludaropa. [Ipumenenue teopems! [Tudaropa npu penieHnn NpakTUYECKUX
3ajay.

CuHycC, KOCUHYC, TAHT€HC OCTPOTO yIja MPsSIMOYTroJIbHOTO TpeyroyibHUKa. OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIeCTBO. TpuroHomerpuueckue Gynkimu yrios B 30, 45 u 60°.

Brycanubie W IEHTpalbHBIE YIJbl, YTOJ MEXIY KacaTelbHON U XOpAoH. YTIIbI
MEXIy XOpAaMH U CeKyIIMMU. BrimcanHble ¥ OMHMCaHHbIC YETHIPEXYTOIbHUKU. B3auMuoe
pacrnoyioxkeHue IByX okpyxHocTeil. Kacanue okpyskHocteit. OO0miue kacaTelbHbIe K JBYM
OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanreic yrioB or 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. POPMYIIbI IPUBEACHHUS.

Pemienne TtpeyrosbHUKOB. TeopemMa KOCHMHYCOB M TeopeMa CHHYCOB. Pemenue
IIPAKTUYECKUX 3a/1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB Y TEOPEMBI CHHYCOB.

[IpeoOpa3zoBanue nogodus. [logobre coOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mHpOU3BENEHUU OTPE3KOB XOPZ, TEOPEMBI O IPOU3BEICHHUU OTPE3KOB
CEKYILHUX, TEOpeMa O KBaJpaTe KacaTeJIbHOM.

Bekrop, mnuHa (MOIyJib) BEKTOpPA, COHAINPAaBIEHHBIE BEKTOPHI, MPOTHUBOIOIOKHO
HaIlpaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEPALIUU HAJI
BEKTOpamu. Pa3io)keHne BEKTOpa II0 JABYM HEKOJUIMHEApHBIM BekTOpaM. KoopauHaTel
BeKkTOpa. CKaJsIpHOE NPOW3BEACHUE BEKTOPOB, NPUMEHEHHE JUIsl HAXOXKICHHS JUIMH U
YTJIOB.

JlekapTOBBI KOOpPJIMHATBHI Ha IUIOCKOCTH. YPaBHEHHsS NPSAMOM M OKPYKHOCTH B
KOODAMHATAX, IEPECECUCHUE OKPYKHOCTEM M TMpAMBIX. MeToa KOOpAWHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKHU. [[nvHa OKpyxHOCTU. ['pagycHas u panuaHHas mepa
yIJla, BBIYMCICHUE JUIMH AYT OKpYXKHOCTEH. Ilmomans kpyra, CeKTopa, CerMeHTa.

JIBWKEHUS TUIOCKOCTH W BHYTPEHHUE cuMMeTpur ¢Guryp (3jeMeHTapHbIe
npeacrapienus). [lapamnensHeiii nepenoc. [ToBopor.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJibTaThl OCBOCHUS MpOrpaMMbl ydeOHOro Kypca «l'eoMerpusi»
XapaKTEPHU3YIOTCH:

1) naTpuoTHYecKoe BOCTIMTAHHE:

NPOSIBJICHUEM HMHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHHUCKOW MaTE€MAaTHKH,
LIEHHOCTHBIM OTHOILIEHHEM K JOCTHUXEHUAM POCCHUHUCKMX MAaTEMAaTUKOB M POCCUHCKOM
MaTeMaTUYECKOW IIKOJIbI, K HCIOJIb30BAaHUIO 3THUX JOCTUKEHUW B JIPYTMX HayKax H
MPUKIAAHBIX cepax;

2) rpakAaHCKOe H TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH TpakIaHMHA W peaju3allii €ro Ipas,
MPEICTaBICHUEM O MaTEeMAaTHUYECKUX OCHOBaX (hYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJICHUM, TIPOLIEAYp TpakIaHCKOro oOImiecTBa (Hampumep, BBIOOPBI, OMPOCHI),
TOTOBHOCTBIO K OOCYXJIEHHIO J3THYECKHX MpOOJeM, CBSA3aHHBIX C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUN HAyKh, OCO3HAHMEM Ba)XHOCTH MOPAIbHO-ITUUYECKUX
MPUHLINIOB B AESATEIbHOCTU YYEHOTO;

3) Tpy/10BOE BOCIIUTAHHE:

YCTAHOBKOM Ha aKTUBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3a7a4 MaTeMaTHYECKON
HaIPaBJIEHHOCTH, OCO3HAHUEM BXKHOCTH MAaTEMAaTUYECKOr0 00pa30BaHuUsl Ha MPOTSHKEHUU
BCEM OKM3HM IS YCIEHMHOM Tpo(ecCHOHANbHOM ACSATENBHOCTH U Pa3BUTHEM
HEOOXOJMMBIX YMEHHUM, OCO3HAHHBIM BBHIOOPOM M TIOCTPOECHUEM WHAUBUIYATBbHON
TPaeKTOpUH OOpa30BaHUA M JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HMHTEPECOB U
0OILIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCITUTAHHE:

CIIOCOOHOCTHIO K AMOIIMOHAIEHOMY M ACTETUYECKOMY BOCTIPUSITHIO MaTEMAaTHUUECKHUX
Oo0OBEKTOB, 3ajad, pEIICHUH, PaACCYXICHUW, YMEHHUI0O BHAECTh MaTEeMaTHYCCKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOT0 MO3HAHMS:

OpHUEHTalueld B JEATEIbHOCTA HAa COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEACTaBICHU
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJILI U 00IIECTBA, TOHUMAHUEM
MaTEMaTUYECKON HAayKW KakK c(hepbl 4eTOBEYECKON ACATEIHHOCTH, ITANIOB €€ Pa3BUTHS U
3HQUYUMOCTH JIJIl Pa3BUTUSA [MBWIM3AIMW, OBJIAJICHUEM S3BIKOM MAaTEMaTUKH U
MaTeMaTUYECKOW KyJIbTYpPOU KaK CPEACTBOM MO3HAHMS MHUPA, OBJIAJAECHUEM ITPOCTEHITUMU
HaBBIKAMHU HCCIIEJIOBATEIILCKOMN JEATENbHOCTH;

6) ¢usnueckoe BocnuTanue, ¢(OpMHPOBaHHE KYJIbTYPbl 3A0POBbSI H
IMOLMOHAJIBLHOIO 0JIArONoyYHs:



TOTOBHOCTBIO NPUMEHATh MATEMaTHYECKUE 3HAHHUS B MHTEPECAX CBOETO 3/I0POBbS,
BEJCHUS 30pOBOro oOpa3a »XU3HH (30pOBOE€ NUTaHHE, COATaHCHUPOBAHHBIA PEXKHUM
3aHATUN W OTIBIXA, peryisipHas (pusnueckas akTUBHOCTb), COPMUPOBAHHOCTbIO HaBbIKA
pedrexcun, Ipu3HaHUEM CBOETO IpaBa Ha OMIMOKY M TaKOI'o )K€ IIpaBa JPyroro 4ejoBeKa;

7) 3K0JIOTHYECKOe BOCTIUTAHUE:

OpUEHTalMell HAa TNPUMEHEHHE MaTeMaTHYECKUX 3HAHWW [JIs pEIICHHs 337ad B
00JacTh COXPaHHOCTU OKPY)KAIOIIEHW Cpenbl, IUIAHUPOBAHUS IMOCTYNKOB M OLIEHKM MX
BO3MO>KHBIX ITOCJIEICTBUI JJIs1 OKpYXKaroIIe cpebl, 0CO3HaHUEM TTI00aJIbHOIO XapaKkTepa
HKOJIOTMYECKUX MPOOJIEM U ITyTEH UX PEIICHNUS;

8) amanTanus K H3MEHSIONIUMCS YCJIOBUSIM COI[HATBLHOI U IPUPOIHOIi Cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIIOBHUSIX HEONPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYI0 JAESTEIbHOCTb, B TOM YHCIIE YMEHUE
YUUTBCS Y JAPYTUX JIOAEH, mpuoOpeTaTh B COBMECTHOM NEATEIbHOCTU HOBBIE 3HAHMS,
HAaBBIKM Y KOMIIETEHIIMM U3 OIbITA APYTHX;

HEO0OXOAMMOCTBIO B (JOPMHUPOBAHUU HOBBIX 3HAHUMN, B TOM 4YHCIE (POPMYJIUPOBATH
UJIeH, TOHATHUA, TUNOTE3bl 00 OOBEKTAX W SIBICHHSIX, B TOM YHUCJE paHEE HEU3BECTHBIX,
OCO3HaBaTh Je(PUUUTHl COOCTBEHHBIX 3HAHUW M KOMIETEHTHOCTEW, IJIaHHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallM0, BOCHPUHHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BbI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBbIE PEILICHUS U
nencTBud, (OpMyIUPOBaTh U OLIEHUBATH PUCKU U TIOCIEACTBUSA, (POPMHUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATBI
ITo3HaBaTe/ibHBIE YHHUBEPCAJIbHBbIE YUeOHbIE HeiiCTBHUS

ba3oBble 1oruyeckue 1eMcTBUA:

BBISIBJISITH M XapaKTEpPU30BaTh CYILIECTBEHHbIE INPU3HAKM MaTEeMAaTUYECKUX OOBEKTOB,
NOHATUN, OTHOUICHHM MEXIy MOHATUAMHU, (DOPMYIHPOBATH OMPEICIICHUs TOHSATH,
yCTaHaBJIMBATh CYUIECTBEHHBIN MPU3HAK KJIACCU(PUKALMU, OCHOBAaHUS JJisi 0000ILEHUsS U
CpPaBHEHMS, KPUTEPUH IPOBOJMMOIO AHAJIN3A;

BOCIPUHUMATh, (HOPMYJIHpPOBaTh U MPeoOpa3OBHIBATH CYKIEHUS: YTBEpPAUTEIbHBIE U
OTpHILaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJISITH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M M MPOTHBOpEUHs B (akTax,
JAHHBIX, HAONIOJIEHUAX M YTBEPXKIEHUAX, TMpeIaraTb KpPUTEpPUM ISl BbISIBICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUN;

JienaTh BBIBOABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, NEIYKTHBHBIX W WHIYKTHUBHBIX
YMO3AKJIIOUECHUM, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

pa3bupaTh J10Ka3aTenbCTBA MAaTEMATUUECKUX YTBEPKIACHUM (MPsAMbIE U OT MPOTUBHOIO),
IPOBOJIUTH CAMOCTOSITEJIBHO HECIIOKHBIE 10KA3aTEeIbCTBA MATEMAaTUYECKUX (DAKTOB,



BBICTpAaUBaTh APryMEHTAIMIO, MPHUBOJUTH MPUMEPbI U KOHTPHPUMEpPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CMOCco0 pelieHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO BAapUAHTOB
penieHusi, BbIOMpaTh Haubosiee MOAXOIAIUNA € YYETOM CAMOCTOSITEIBHO BBIIEIECHHBIX
KPUTEPHUEB).

Bba3oBble ucciieqoBarebcKue 1eiicTBUSA:

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEIOBATEIbCKUIM MHCTPYMEHT MO3HAHUA, POPMYIUPOBATH
BOIPOCHI, (PUKCHUPYIOUIUE MPOTUBOpPEUHE, MPOOJIEMY, CaAMOCTOATEIbHO YCTaHABIUBAThH
MCKOMOE U JJaHHOE, (DOPMUPOBATH TUIIOTE3Y, APTYMEHTHUPOBAThH CBOIO MO3UIUIO, MHEHUE;
MPOBOJUTH IO CaMOCTOSITEIbBHO COCTaBJICHHOMY IUIAHY HECJIOXKHBIM HKCIIEPUMEHT,
HEOOJIbIIIOE HCCIIEIOBAHUE [0 YCTAHOBIEHUIO OCOOEHHOCTEM MaTEeMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 0OBEKTOB MEKITY COOOMH;

CaMOCTOSITENILHO (POPMYIMPOBaTH OOOOLIECHUS U BBIBOJBI MO PE3yJIbTaTaM MPOBEAEHHOTO
HaAOJIIOJICHUS, HCCIENOBaHUs, OLEHUBaTh JOCTOBEPHOCTh MOJIYYEHHBIX PE3YJIbTATOB,
BBIBOJIOB 1 OOOOIICHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHUE MPOIIECCA, a TAKKE BBLABUTATH MPEIOI0KEHUS O
€T0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora c undgopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U U30BITOYHOCTh MH(OPMAIINH, JAHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a/1a4H;

BBIOMpaTh, aHAJIM3UPOBATh, CUCTEMATH3UPOBATh W HMHTEPIPETUPOBATH HHPOPMAIUIO
Pa3TUYHBIX BUJOB U (POPM TIPEICTABIICHNUS,

BBIOMpPATh (POpMy TIpE/CTaBICHUS HMH(POPMAIMM U WILTIOCTPUPOBATH peIIaeMble 3aauu
CXeMaMH, IuarpaMMaMi, HTHOU TpaduKoi 1 X KOMOWHAIUSAMU;

OIICHMBATh HAAEKHOCTh MHPOPMAITUU TIO KPUTEPHSIM, PEAJIOKEHHBIM YUYUTEIIEM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITETHHO.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

BOCIIPUHUMATh W (DOPMYITUPOBATh CYXKJACHHUS B COOTBETCTBUHU C YCIOBUSMH U IICIISAMHU
OOlIeHMsI, $ICHO, TOYHO, TPAaMOTHO BBIpaXKaTb CBOIO TOYKY 3pEHHUS B YCTHBIX U
MUCHhMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS MO XOMy DPEIIECHUs 3aJayd, KOMMEHTHPOBATH
IIOJIyYEHHBINU pE3yJIbTaT;

B XOJI€ OOCYXKIECHHMsI 3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYXIaeMOil TeMbl, MpoOIeMBbl,
pemaeMoil 3aauu, BbICKA3bIBaTh MJIEW, HALIEJICHHbIE HA MOMCK PEIICHUS, COMOCTABIIATH
CBOM CYXJICHUS C CYKICHHSIMU IPYTUX YYaCTHUKOB JUaiora, 00HapyXUBaTh pa3inune 1
CXOACTBO TIO3UIIMI, B KOPPEKTHOH Qopme QopMyIMpoBaTh pa3HOTNIACHS, CBOU
BO3PaKCHUS;

NPECTaBISITh PE3yJabTaThl PELICHHUS 3aJayd, SKCIEPUMEHTa, HCCIEIOBaHUA, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUIGHHS € YYETOM 3a7ad MPE3eHTALUU U
0COOEHHOCTEH ayIuTOpUU;



MOHUMATh U MCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON W WHAUBUAYATBHOW PabOTHI TIpH
peIIeHnH YYeOHBIX MaTeMaTHYECKUX 3a/1a4;

IMPUHUMATh I11€Jb COBMECTHOM JEATCIbHOCTH, IUIAHHPOBATh OPTraHU3AIlUI0 COBMECTHOM
paboThI, pactpeneaTh BHIBI padOT, JOTOBAapHBATHCSA, OOCYKJIATh MPOIECC U pe3yJIbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboThl (0OCYyXIeHHs, OOMEH MHEHUSMHU, MO3TOBBIE
IITYPMBI U JPYTHUE), BHITIOTHATH CBOIO YacTh Pa0OTHI M KOOPJAMHUPOBATH CBOM JCHCTBUS C
JPYTUMHU 4JICHAMH KOMaH/IbI, OIICHUBATh Ka4eCTBO CBOETO BKJAjJa B OOIIMH MPOIYKT IO
KpUTEPHUAM, CHOPMYITUPOBAHHBIM yU4aCTHUKAMHU B3aMMO/ICHCTBHS.

PerJIﬂTI/IBHble YHUBEPCAJIBHBIC yqeﬁnble Z[BﬁCTBPISI

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJIAThH IUIaH, aJTOPUTM peElIeHUs 3ajayd (WM €ro 4YacTh),
BBIOMpATh CHOCOO pemeHus ¢ Y4ETOM HUMEIOIIMXCA PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTHPOBATh W KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C Y4YETOM
HOBOW MH(pOpMaLUU.

CaMOKOHTPOJIb, IMOIIMOHAJILHbI HHTEJJIEKT:

BIIAJIETh CIOCOOAMU CaMONPOBEPKU, CAMOKOHTPOJIA Mpolecca U pe3ysbTaTa perieHus
MaTeMaTHYCCKOM 3aJ1auM;

NpEeABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYThb MNP PEIICHUU 3a7adyd, BHOCUTH
KOPPEKTHUBBI B JIEATEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, HAWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBAaTh COOTBETCTBHE pE3yJibTaTa AESTEIbHOCTH IMOCTABICHHOW LIEIM U YCJIOBUSM,
OOBACHITH MPUYHMHBI JTIOCTHKEHUSI WM HEIOCTUKEHUS 11€JIM, HAXOAUTh OIIUOKY, aBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce 0Oy4aromuics MOJYYUT CIECIYIONTUE MPEIMETHBIC
pPE3yJIbTATHI:

Pacro3naBaTh HW3ydeHHBIE TEOMETPUYECKHE (UTYPBI, OMPENCTsATh WX B3aUMHOE
pacrojiokeHue, n300pakaTh reOMETPUIECKUE (DUTYPHI, BBITIOJHATH YEPTEKU MO YCIOBUIO
3agauu. I3MepsTh TMHENHBIE U YIIIOBbIC BEIMYMHBL. PemaTe 3a/1a4n Ha BBIYUCICHUE JJIUH
OTPE3KOB U BEJIMYHMH YIJIOB.

Jlenath TpyOyr0 OIEHKY JIMHEWHBIX M YTJIOBBIX BEIUYHMH IMPEAMETOB B pEabHOU
KU3HU, Pa3MEPOB MPUPOIHBIX 00BEKTOB. PaznuyaTh pazMepsl 3THX 0OBEKTOB IO MOPSIAKY
BEJINYMHBI.

CtpouTb 4epTekRHU K TEOMETPUUECKUM 3a/1a4aM.



Ilonp30BaThCA NMpPHU3HAKAMU PABEHCTBA TPEYTOJBHHMKOB, HWCIOJb30BaTh NPU3HAKU U
CBOMCTBa paBHOOEAPEHHBIX TPEYTOJIBHUKOB MIPHU PEIICHUU 33]1a4.

[IpoBOOUTE JIOTUYECKHUE PACCYKIAEHUS C UCIIOIB30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonp30BaThCs MPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJbHUKOB, CBOMCTBOM
MEJMaHbl, MPOBEAEHHON K THUIIOTEHY3€ MPSMOYIOJBHOTO TPEYTOJbHHUKA, B PELICHUU
r€OMETPUYECKHX 3a/1a4.

OnpenensaTh MapaieIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOPBIE O0Opa3yeT ¢
HUMH cekymas. OnpenensaTe NapauieIbHOCTh MPSIMBIX € TOMOIIBIO  PaBEHCTBA
PACCTOSHUN OT TOYEK OJHOM MPSIMOU 10 TOYEK APYTOU MPSMOM.

Pemate 3ajaun Ha KileTyaTO Oymare.

[IpoBONUTH BBIUMCIEHUS W HAXOJUTh YUCIOBBbIE M OYKBEHHBIE 3HAUYEHHs YIJIOB B
F€OMETPUYECKUX 3aJadax C MCIOIb30BAHUEM CYMMBI YIVIOB TPEYTOJIBHUKOB H
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, 0Opa30BaHHBIX MIPU NEPECEUEHUH JBYX MapaliesIbHbIX
IIPSAMBIX CEKyLler. Pemars npakTuyeckue 3a1aui Ha HaxX0XKJICHUE YTIII0B.

Bragers moHATHEM F€OMETPUYECKOTO MECTA TOUEK. Y METh ONPEEISATh OUCCEKTPUCY
yIJIa ¥ CEpEIMHHBIN NEPIICHINKYJIAP K OTPE3KY KaK TEOMETPUUECKHE MECTA TOYEK.

QopMynupoBaTh OINpENEICHUs OKPY)KHOCTH M Kpyra, XOpAbl M Jauamerpa
OKPY’KHOCTH, II0JIb30BaTbCsd MX CBOWCTBAMU. YMETh IIPUMEHATH O3TU CBOWCTBA IIPU
pELIEeHNH 3a1a4.

Biianets MOHATHEM ONMCAaHHOM OKOJIO TPEYTOJIbHUKA OKPYXHOCTH, YMETh HAXOJIUTh
e€¢ neHtp. llonb3oBaThcs (akTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYroJIbHHKA
IIEPECEKAOTCs B OJTHOM TOYKE, U O TOM, YTO CEPEIMHHBIC MEPIEHAUKYIISAPBl K CTOPOHAM
TPEYTOJIbHUKA IIEPECEKAOTCs B OHOU TOYKE.

Branerp noHATHEM KacaTENbHOM K OKPYKHOCTH, ITOJB30BATBCA TEOPEMOU O
MIEPIICHINKYJIIPHOCTH KAaCaTEJIbHOW U Paauyca, IPOBEAEHHOTO K TOUKE KaCaHUs.

[lonp30BaThCAd MPOCTEUIIMMH TE€OMETPUYECKMMHM HEPABEHCTBAMH, IIOHMMAaThb HX
MMPAKTUYECKUN CMBICI.

[IpoBOAUTE OCHOBHBIE TE€OMETPUYECKHME IIOCTPOCHUSA C TMOMOINBI LUPKYJIA U
JIMHEWKH.

K koHiy 0o0yuenusi B 8 kyacce oOy4arolmuics NOJYYUT CIEIYIOUIUME MPEIMETHBIE
pEe3yJbTaThI:

Pacnio3HaBaTh OCHOBHBIE BH[BI YETBIPEXYIOJBHUKOB, UX JJIEMEHTHI, ITOJIb30BATHCS
MX CBOMCTBAMHU IIPU PEIIEHUU T€OMETPUYECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKM IMEPECEUYECHMS] MEIUaH TPEyroJibHUKa (LIEHTpa Macc) B
peleHny 3a1ad.

Biagerp NMOHATHMEM CpEeAHEN JIMHUM TPEYrOJIbHUKA WM Tpalelu, NPUMEHATH HX
CBOWCTBA NpPU pEIICHHH reomerpudeckux 3axad. Ilomp3oBatbcsa Teopemon daneca u
TEOPEMOM O MPOMOPLUUOHAIBHBIX OTPE3KaX, MPUMEHATh UX ISl PELICHUS MPAKTUYECKUX
3a7ad4.



[IpuMeHATh TpU3HAKH TOA00HS TPEYTOJLHUKOB B PEIICHUH T€OMETPUUECKHX 3a71a4.

[Tone3oBatbes Teopemoit [Tudaropa ass penieHns reoMeTpPUIEeCKUX U MPaAKTHISCKUX
3amady. CTpOWTh MaTeMaTHYEeCKYI0 MOENb B MPAKTUYECKUX 3a]adax, CaMOCTOSITEIHHO
JeNIaTh YePTEK U HAXOJAUTh COOTBETCTBYIOIINE JJIUHBI.

BraneTs moHATHSAMU CHHYCA, KOCHHYCA W TaHTEHCA OCTPOTO yTIia MPSMOYTOJBHOTO
TpeyroibHUKA. [10J1630BaTHCS TUMH MMOHATHASIMH JIJIS1 PEIISHUS TPAKTUYECKUX 3a71a4.

Beramcnate  (pa3Mu4HBIME - CIIOCOOAMM) IJIOMIAAbh TPEYroJbHUKA W IUIOMIAIH
MHOTOYTOJBHBIX (UTyp (TIONB3YSICh, TNE€ HEOOXOAMMO, KalbKyIaTopoMm). IIpuMeHSATH
TIOJTyYeHHBIC YMECHHS B MPAKTUICCKUX 331auax.

Brnagerh MOHATHSMYU BIMCAHHOTO U IIEHTPAJIBHOTO yTiia, UCTOJIh30BaTh TEOPEMBI O
BIIMCAHHBIX YTJIaX, yIriax MEXAy XopJaMu (CeKYIIUMH) W yIiie MEXKIy KacaTeIbHOW H
XOPJIOH TP PEIICHNN TEOMETPUICCKUX 3a71a4.

Brnanets TmMOHATHEM ONMCAHHOTO YETBHIPEXYTOJbHUKA, MPUMEHSTh CBOWMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA TIPHU PELICHUU 3a]1a4.

[IpuMeHATh MOTy4YeHHBIC 3HaHUS Ha MPAKTUKE — CTPOUTh MAaTeMaTHYECKHE MOJICTTH
UL 3a7ad  peallbHOM JKW3HM M TPOBOJIUTH COOTBETCTBYIOIIME BBIYHCICHUS C
MpUMEHEHUEM  TOA00MS W TpUTOHOMETpuH  (TONB3YysACh, TA€  HEOOXOAHMMO,
KaJIBKYJISITOPOM).

K xoniy o0yuenusi B 9 kiacce oOy4aromuics MOJyUUT CIEIYIONINE MPEIMETHBIC
PE3yNbTATHI:

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMH OCTPBIX YTJIOB, HAXOAUTH C HMX ITOMOIIBIO
pa3IMYHBIE DSJEMEHTHI MPSIMOYTOJBLHOTO TPEYTOJbHUKA («PEIICHHE MPSIMOYTOJIbHBIX
TPEYroJILHUKOBY»). HaxoauTh (C TOMOIIBIO KaJIbKYJISATOpa) IJIUHBI W yIJIBl IS
HETAOJIMYHBIX 3HAUCHUH.

[Tonp3oBaThess  (GopMyslaMH TPHUBEACHHS W OCHOBHBIM TPUTOHOMETPHUYECCKUM
TOXXIECTBOM  JIJII  HAXOXKICHUS  COOTHOIICHWUH  MEXAy  TPUTOHOMETPUYCCKUMU
BEITMYMHAMU.

Hcnonp30BaTh TEOPEMBbI CHHYCOB M KOCHHYCOB IS HAaXOXKJICHUS Pa3TUIHBIX
DJIIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYrOJIbHUKOBY), MPUMEHATh WX TPHU PEIICHUH
TCOMETPUYCCKUX 3aJ1aY.

Brnanets moHATHSAMH TpeoOpa3oBaHUS TOJOOHMSA, COOTBETCTBEHHBIX DJIECMEHTOB
nonoOHbeIx (uryp. [lonp3oBaTbesi CBOMCTBAMHU TMOAOOUS MPOU3BOIBHBIX (DUTYpP, YMETh
BBIYHCIIATH JUTMHBI M HAXOJIUTh YTJbl Y TONOOHBIX Guryp. [I[puMeHaTs cBoicTBa 101001
B MPAKTHYECKUX 3a/1adaX. Y METh MPUBOAUTH MIPUMEPHI MOJOOHBIX (PUTYP B OKPYIKAIOIIEM
MUpE.

[Tonp30oBaThCA TEOpeMaMU O TMPOU3BEACHUM OTPE3KOB XOpJ, O TPOU3BEIACHUHU
OTPE3KOB CEKYIIHX, O KBapaTe KacaTeIbHOM.



[lonb30BaTbcs BEKTOpaMH, MOHUMATh UX TEOMETPUUYECKUN M (PU3UUECKHI CMBICT,
MPUMEHSATh UX B PELIEHUU F€OMETPUUYECKHUX U (pu3ndeckux 3anad. [[puMeHaTs ckamsapHoe
IPOU3BEIACHUE BEKTOPOB JUUIS HAXOXKACHUS IUIMH U YIJIOB.

[Tosnb30BaTbCd METOAOM KOOPJAMHAT Ha IUIOCKOCTH, NPHUMEHSATh €r0 B PEUICHUU
r€OMETPUYECKHUX U NMPAKTUYECKUX 3a4ad.

Bianerp MOHATHSMU NPABUIBHOTO MHOTOYTOJBHHKA, IJIMHBI OKPYKHOCTH, JJIUHBI
IYyTH OKPYKHOCTH M PaJWaHHOW MEphl yIia, YMETh BBIYMCIATH IUIOIIAAb KPyra U €ro
gacTtel. [[puMeHATh Moy4eHHbIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

HaxoauTs ocu (Mu HEHTpbl) CAMMETPUHN QUTYD, IPUMEHSTH JBUKEHUS MJIOCKOCTH B
MIPOCTENIINX CITyYasix.

[IprMEHATH MOTyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMATUYECKUE MOJEIU
Ul 3a7a4  PEaJbHOM JKU3HU U IPOBOJUTH COOTBETCTBYIOIIWE BBIYHUCIECHUS C
IPUMEHEHUEM NOJI00US U TPUTOHOMETPUYECKUX (PYHKUUHN (TONb3YsCh, I/le HEOOXOIUMO,
KaJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosaunvecTBO 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBblie
Ne ni/mm P Konrpoabusie | IlpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
[Tpocreiimue reomerpuyeckue GuUrypsl u
1 I/I)I() cBoiicTBa. M3me erime I‘COMC(’iF) I/IEIII;CKI/IX 14 1 buomorexa LIOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYHMH
bubmuoreka [JOK
2 T 22 1
PEyTOTbEIIH https://m.edsoo.ru/7f415e2e
3 [TapannensHble NpsMbIe, CyMMa yIJIOB 14 1 bu6mmoreka LIOK
TPEYrOJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpykHOCTb U KpyrT. ['eomeTpuueckue 14 1 bu6muoreka LIOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmoreka [JOK
> HosToperne, 0bobmenne snanmii 4 1 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




8 KJIACC
KouunvecTBO 4acos DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3jaesioB M TeM uuppoBbIe
Ne i/ P Konrpoabusie | IlpakTHyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
N bubmuoreka [JOK
1 4 12 1
SIRIPEXYTOIBHIIH https://m.edsoo.ru/7f417e18
Teopema Paneca u Teopema o
2 MPOTMOPIMOHAIBHBIX OTPE3KaX, MOJ00HbBIE 15 1 bubmmorexa [IOK
ponoptt P »1OA https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
[Inomane. Haxoxaenue miomanei
3 Tpe HIOJIHI)HI/IKOB U f&HOFO OJiJI-)IHf)IX ¢ur 14 1 buomorexa LIOK
peyr o P https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HBIX puryp
4 Teopema IIudaropa u Hayana 10 1 bubnnoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYrubl B OKpY)KHOCTH. Brincanusie u
5 ONMCAHHBIEC YEThIPEX YT OJIbHUKH. 13 1 bubnmnoreka [IOK
Kacarenbnble k okpyxkHOcTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEHN
. bubmorexa [JOK
6 [ToBTOpeHmEe, 06001IeHNE 3HAHUI 4 1 https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




9 KJIACC
KouunvecTBO 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Ne i/m Konrpoibubie | IIpakTnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnuorexa [JOK
CUHYCOB. PellieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
9 [Ipeo6paszoBanue nonodus. Metpuueckue 10 1 bubnuorexa [IOK
COOTHOIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
3 Bexropet 12 L https://m.edsoo.ru/7f41al2c
bu6mmoteka [IOK
4 JlexapToBbI KOOPJMHATHI Ha MIIIOCKOCTH 9 1 https://m.edsoo.ru/7f41a12c
IIpa € MHOT'OYyI'O . a
ORPYIHHOC ot Hu pyra. https://m.edsoo.ru/7f41al2c
Briuncnenune miomanen
bu6mmoreka [JOK
6 HBwiKeHHA 10CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3ALIHS 7 1 bu6nuorexa [JOK
3HAHUM https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 68 6 0
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