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IMNOACHUTEJIBHASA 3AIINCKA

I'eomeTpus Kak OAMH W3 OCHOBHBIX pa3felioB IIKOJIbHOW MaTeMaTHKH,
UMEIOIIUNA CBOEH 1ENbI0 00ECIeUnTh M3YyYEHUE CBOMCTB M Pa3MepoB QUryp, HX
OTHOUIEHUH M B3aUMHOE pACIOJIOKEHUE, ONUPAEeTCs Ha JIOTHYECKYIO,
JIOKA3aTeNbHYI0 JUHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
oO1ero o0pa3oBaHMs 3aKJIIOYAETCA B TOM, YTO OOYYAIOIIMIICS YYUTCS TPOBOIUTH
JIOKA3aTeNbHbIE PACCYKJIEHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUEeHHUS, JJOKA3bIBATh
VCTUHHBIE YTBEPXKACHUS M CTPOUTh KOHTPOPHUMEPHI K JIOKHBIM, IPOBOJIUTH
paccyXJieHus «OT MPOTUBHOTO», OTJIWYaTh CBOWCTBA OT  IPHU3HAKOB,
(opMyIMpPOBaTH OOPATHBIE YTBEPKACHUS.

Bropoii menpr0 u3y4yeHHs TE€OMETPHUH SIBISAETCS MCHOJIB30BAHME €€ Kak
MHCTPYMEHTA MPU PELIEHUM KaK MATEMaTHYECKUX, TaK M NPAKTUYECKUX 3a/ad,
BCTPEUAIOUINXCA B peajbHOW ku3HU. OOyyarouuiicss TOMKEH Hay4UuThCs
OTNpEeACTUTh TEOMETPUUECKYI0 (UTYpPY, ONUCATh CIOBAaMH JaHHBIA UYEpPTEX WU
PUCYHOK, HAaWTH IUIOIIA/(b 36MEJIbHOTO yYacTKa, pacCuuTaTh HEOOXOAUMYIO JJTUHY
OTTOBOJIOKOHHOTO Kalenst win TpeOyemble pa3Mepbl Trapaxka i aBTOMOOMIIS.
OTOMy COOTBETCTBYET BTOpAsi, BBIYMCIHUTEIbHASA JUHUSA B U3yUYEHUU I'€OMETPUU.
[Ipu pemienuu 3anad NMPaKTUYECKOTO XapakTepa OOyUaroOLIUICS YUYUTCS CTPOUTH
MaTEMaTUYECKUE MOJEIM PEAJbHBIX JKU3HEHHBIX CHUTyallMil, IPOBOJIUTH
BBIYMCIICHHS U OLICHUBATh aJIEKBAaTHOCTH ITOJYYEHHOTO PE3yJIbTaTa.

KpaiiHe BaxHO MOAYEPKUBATH CBSI3U TI'€OMETPUM C JAPYTUMHU y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh UCIIONIB30BaTh OMPEEIICHUs T€OMETpUUYECKUX puryp
U TOHATUH, JIEMOHCTPUPOBATh MPUMEHEHUE MOJIYUYEHHBIX YMEHUH B (U3UKE U
TEXHUKE. OTH CBsI3W Haumbojee SpKO BHJIHBI B Temax «Bekropb»,
«Tpuronomerpuueckue cooTHouleHus», «Metog koopauHat» u  «Teopema
[Tudaropar.

VYyebnniii Kypc «l'eomeTpus» BKIIOUAET CIEAYIOIIME OCHOBHBIE DPa3feiibl
conepxkanusi: «l'eomerpuueckne Qurypsl M HUX cBoiicTBa», «l3mepenue
F€OMETPUYECKUX  BEJIMYMHY», «JleKapTOBbl KOOPAMHATHI HA  IJIOCKOCTHY,
«Bekropbl», «JIBuxkeHus miockocty, «IIpeodpazoBanus mo100us».

[Ha nzyuenue yuebHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiiacce
— 68 vacoB (2 yaca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Henelno), B 9
KJ1acce — 68 JacoB (2 Jaca B HEJIEINIO).|



COJEPKXAHUE OBYUYEHUA
7 KIIACC

Hauanensle nonstus reomerpun. Touka, mpsMasi, OTpe30K, JIyd. Yroi. Buabl
yriioB. BeprukambHble © cMexHbIE yIUIbl. buccektpuca yrima. Jlomanas,
MHOTOYyroJibHUK. [IapannenbHOCTh U MEPIEHANKYISIPHOCTD IPSIMBIX.

Cummetrpuunbie  Qurypel. OCHOBHBIE CBOMCTBA OCEBOW CHMMETpPHUHU.
IIprMepsl CHMMETPHUM B OKPYKalOIEM MUDE.

OCHOBHBIE TIOCTPOEHUS C MOMOUIBIO LMPKYJS MU JIMHEUKU. TpeyroyibHUK.
Bricora, Mennana, OMcceKkTprca, UX CBOMCTBA.

PaBHOOepeHHBIE ¥  PABHOCTOPOHHHWM  TpEyrojbHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa ¥ TNpU3HAKU PABHOOEAPEHHOTO TpeyroyibHuKa. [lpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa ¥ IPU3HAKHU NapaJIENbHBIX MPAMBIX. CymMMa yIioB TPEYTOJIbHHKA.
BHemniHue yrisl TpeyrojapHUKa.

IIpssmMoyronbHblli  TpeyrojapHuK. CBOWCTBO MeAMaHbl MPSIMOYIOJIBHOTO
TPEYroJIbHUKA,  IPOBEACHHOW K  rumnore”ys3e.  IIpuzHaku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOIbHUKOB. [IpsMOYTOJIBHBIN TPEYTOJBHUK C YIJIOM B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yIyie U OOJbLIEH CTOPOHE TPEyroJIbHUKA.
[leprieHIUKYJISIp U HAKJIOHHAS.

['eomerpruueckoe Mecto TOYeK. buccexkrpuca yriaa W CEpeaUHHBIN
NEPNEHINKYJIAP K OTPE3KY KaK FTEOMETPUUYECKHE MECTA TOUEK.

OKpy’»XKHOCTb W Kpyr, XOpJa M JHAMETp, HX CBOMCTBA. B3anmHoe
pacmoJIOKEHUE OKPYKHOCTU M mpsiMor. KacarenbHasi U CeKylllasi K OKPY>KHOCTH.
OKpy’>XKHOCTb, BIMCaHHAas B YyroJ. BrnucanHas © ONHMCaHHAs OKPYXKHOCTH

TPEYTOJIbHUKA.
8 KVIACC

YereipéxyronpHuku. [lapannenorpamm, ero npusHaku U cBorcra. HacTHbie
cllyyau MapajuiesiorpaMMoB (MIPSIMOYTOJIBHUK, pOMO, KBajpar), UX MPU3HAKUA U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpamenus, €€ CBOWCTBA M MPU3HAKU.
[IpssmoyroJibHas Tpaneuus.

Meron yaBoenuss meauansbl. LlenTpanbHas cumMmerpus. Teopema Daneca u
TeoOpeMa O MPOMOPUUOHAIBHBIX OTPE3KaX.

Cpennue nTMHUM TpEyroJibHUKA U Tpanenuu. LleHTp Macc TpeyrojbHUKa.

[Tonobue TpeyrodbHUKOB, Kod(pduuueHt momoous. Ilpusznaku mnomgoOus
TPEYTroabHUKOB. [IpuMeHeHue moao0us npu penieHun MPaKTUYECKUX 3a1ad.



CpoiicTBa mmomanaeii reoMerpudeckux ¢uryp. DopMynsl A TUIOMATA
TPEYroJIbHUKA, MapajienorpaMma, pom6a u Tpaneruu. OTHOIICHHE TUIOMIAIeH
no1I00HBIX GUTYP.

Brruucnenne miuom@aner TpeyrojJbHUKOB U MHOIOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu penieHun
IIPAKTUYECKUX 3a7a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOro yrIjia NpsIMOYTOJbHOIO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJECTBO. TpUTOHOMETpPUYECKUE (QYHKIUU
yrioB B 30, 45 u 60°.

BrnmcanHble M UEHTpajbHBIE YIUIBI, YIOJl MEXAY KacaTelbHOW M XOpIOil.
Yrael  Mexay ~XopAaMd M CEeKyIIMMHU. BrMcaHHble U ONMCaHHbBIC
YETBIPEXYTOJbHUKNA. B3auMHOE pacmnojiokeHne AByX OKpyxkHocteil. Kacanue
okpy>kHOCTeil. OO1IMe KacaTeabHbIe K ABYM OKPYKHOCTSM.

9 KIIACC

Cunyc, kocuHyc, TaHrenc ymioB ot 0 gmo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOKAECTBO. DOPMYIIbl IPUBEACHUS.

Pemenne TpeyronbHukoB. TeopeMa KOCMHYCOB W TEOpEMa CHHYCOB.
Pemenne mnpakTMyecKMX 3aJad C MCIOJb30BAHUEM TEOPEMbI KOCHHYCOB H
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomo6us. [1ogobre COOTBETCTBEHHBIX DJIEMEHTOB.

TeopemMa O DPOU3BEIECHUM OTPE3KOB XOpPJ, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYILUX, TEOpEMa O KBaJApaTe KacaTeJlbHOM.

Bektop, anuHa  (MoOmynb) — BEKTOpA,  COHAINpPABIEHHBIE  BEKTOPBI,
[IPOTUBOIIOJIO)KHO  HANPaBJICHHbIE  BEKTOPbI, KOJUIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OllEpalluy HAJ BeKTOpaMu. PasiioxxeHue BEKTOpa Mo IABYyM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTel BekTOpa. CKajasipHOE MPOU3BEIAECHUE
BEKTOPOB, IPUMEHEHUE JJIs1 HAXOXKICHUS JIJIMH U YTJIOB.

JlekapTOBbI KOOpIAMHATHI HA IUIOCKOCTH. Y PAaBHEHUS IPSIMOU U OKPYKHOCTU
B KOOpAMHATAX, EPECCUCHUE OKPYKHOCTEN M MPAMBIX. MeTOJl KOOpAMHAT U €ro
MIPUMEHEHHE.

[IpaBunpHbIE MHOTOYroJIbHUKHM. JliiMHa  OKpykHOCTH. I'pamycHas wu
paauaHHas Mepa yIya, BBIUMCICHHE IJIMH AYr OKpyxkHocteu. Ilmomanes kpyra,
CEKTOpa, CErMEHTA.

JIBI>KEHUST TUIOCKOCTM M BHYTPEHHHE CUMMETpUU Guryp (3JieMeHTapHbIE
npeactasienust). [Tapannensubiit nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IPOI'PAMMDBI
YYEBHOI'O KYPCA «(I'EOMETPUS» HA YPOBHE OCHOBHOIO
OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JINYHOCTHBIE pe3yJabTaTbl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«l'eoMeTpus» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIIMTAHKE:

IIPOSIBJICHUEM HHTEpPECA K MPOLUIOMY M HAaCTOSAIIEMY POCCHUCKOU
MAaT€MAaTUKH{, LEHHOCTHBIM  OTHOLIEHWEM K  JOCTWIKEHHSIM  POCCHMCKHX
MAaT€MaTUKOB U POCCUMCKOW MAaTEMATUYECKOM WIKOJbI, K MCIIOJIb30BAHUIO ATHUX
JOCTHKEHHUH B IPYTUX HayKax U MPUKIAAHBIX chepax;

2) rpa:xkIaHCKoOe 1 JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pealu3aliu ero
npaB, TMPEJICTAaBICHUEM O MaTeMaTHYECKUX OCHOBax (yHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBJICHUN, MPOLEAYp TPa)kIaHCKOTO oOIiecTBa (Harpumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKHUM IPUMEHEHUEM JIOCTMIKEHHM HAyKH, OCO3HAaHUEM BaKHOCTHU
MOPaJIbHO-3TUYECKUX IPUHLHUIIOB B IESTEIBHOCTH YYEHOTO;

3) TpyAoBOe BOCIMTAHHE:

YCTAaHOBKOM HAa AaKTMBHOE Yy4YacTHE B PELUICHUH NPAKTUYECKUX 3a7ad
MAaTeMaTU4YECKOM HAaIpPaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMATHYECKOIO
o0pa3oBaHMsI HA TMPOTSHKEHUM BCEH KU3HU I YCHEIIHOW MpOQecCHOHATbHON
NESATENbHOCTY U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BBIOOPOM U
NOCTPOEHUEM MHIUBUYAIBHON TPAEKTOPHH 00pa30BaHUs U )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY U  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEHICHWH, pacCyXIECHWUH, YMEHHUIO BHJIETh
MaTeMaTU4eCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpMEHTaUMel B JCATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAay4HBIX
IPEICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOJBI U
oOmiecTBa, MOHMMAaHUEM MaTEeMaTHUYECKOM HayKd Kak c@epbl 4Yel0Be4YeCKOon
NEATEIIbHOCTH, JTAIlOB €€ Pa3sBUTHUS M 3HAYMMOCTH JIs Pa3BUTHUS LMBWIM3ALINH,
OBJIQZICHUEM SI3BIKOM MAaT€MAaTUKH U MAaTEMaTUYECKOU KyJIbTYpPOU KaK CPEACTBOM
IIO3HAHUSA MHpPA, OBJAJECHUEM IMPOCTEUIIMMHU HAaBBIKAMU MCCIIEN0BATEIbCKON
NESATENbHOCTH;



6) ¢usnueckoe BocnuTaHue, GopMHPOBAHME KYJIbTYPbl 310POBbSI H
3MOLMOHAJIBHOIO 0JIArONOJIy4usi:

TFOTOBHOCTBIO NPUMEHATh MaTeMaTUYeCKUE 3HAHMS B HMHTEpEcax CBOETO
3I0pOBbS,  BEIEHUS  370pOBOro  oOpa3a  KU3HU  (310pOBOE  IUTaHHE,
cOaaHCUPOBAHHBIA pPEXUM 3aHATUM U OTIbIXa, peEryJspHas (QuanyeckKas
aKTUBHOCTH), C(OPMHPOBAHHOCTBIO HaBbIKa peduieKCUu, NPU3HAHHEM CBOETO
npaBa Ha OIMOKY U TaKOr'o K€ MpaBa JAPYroro 4ejoBeKa;

7) 3K0JIorHYecKoe BOCIIUTAHHUE:

OpHEHTaIell Ha MPUMEHEHUEe MaTeMaTUYeCKUX 3HAHUN JJIS pelIeHus 3a/1a4
B 00JIaCTH COXpPaHHOCTH OKpPY)KAIOWIEH Cpeapl, IJIAaHUPOBAHUS TOCTYIKOB H
OLICHKM WX BO3MOXKHBIX TIOCJIEICTBUN JJIsi OKpY)KAIOIIEH Cpeabl, OCO3HAHHWEM
r7100aTbHOTO XapaKTepa YKOJOTHIECKUX MPOOIeM U TyTel UX pelIeHus;

8) ajanTanusa K U3MEHSIOMIMMCH YCJIOBHSM CONUATBbHON M MPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICUCTBUSM B YCIOBHUSAX HEOIPENEIEHHOCTH, MOBBIIMICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUIECKYIO NeSATENIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOJACH, MpuoOpeTaTb B COBMECTHOW AESITETHbHOCTU
HOBBIC 3HAHUS, HABBIKH U KOMIIETCHIINH U3 OMBITA APYTHUX;

HEOOXOAMMOCTBI0O B (DOPMHPOBAHMM HOBBIX 3HAHWH, B TOM YHUCIHE
dbopMynTupoBaTh UEH, TOHATHSA, TUIIOTE3bI 00 0OBEKTAX U SABJICHUSAX, B TOM YHCTIE
paHee HEW3BECTHBIX, OCO3HaBaTb JEPUIUTHl COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEMH, IUTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHTyalHlO, BOCIHPHUHHMATH
CTPECCOBYIO CHUTYyallMI0 KakK BBI30B, TPEeOYIOUIMII KOHTpMEp, KOPPEKTUPOBATH
IPUHUMAaeMble pPELIEHUs U JACUCTBUA, (POPMYIUPOBATH M OIEHUBATh PHUCKU U
nocaeACTBUS, (POPMUPOBATDH OIIBIT.

METAINIPEIMETHBIE PE3YJ/IbTATDBI
ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHbIC Y4eOHbIe 1eiicTBUS

ba3oBble Jjornvyeckue JaeicTBUA:

e BBIBJSITH M XapaKTEPHU30BaTh CYIIECTBEHHBIEC MPU3HAKK MATEMATHYECKUX
O0OBEKTOB, TOHSITHH, OTHOIICHUNW MEXAY MOHATUAMH, (HOPMYIHUPOBATH
ONpeAeeHUs]  TMOHSATUM, yCTAHABIMBATh  CYIIECTBEHHBIA  IPU3HAK
KiaccuuKaIuyu, OCHOBAaHUSA JjIsi OOOOIICHUS W CpPaBHEHMS, KPUTEPUU
MPOBOJIMMOTO aHAIIN3A;

e BOCHPUHUMATH, (QOpMYIUpPOBaTH W  MNPEOOPa3OBBIBATH  CYXKICHUSA:
yTBEPAUTEIbHbIE M OTpHUIIATENIbHbIC, C€IWHUYHBIC, YacTHbIE W oO0IIue,
YCJIOBHBIE;



BBISIBIISITh ~ MAaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeunsi B (akTaxX, [AaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npeagaraTb KPUTEPUU JUTs BBISIBJICHUS 3aKOHOMEPHOCTEH U MMPOTUBOPEUUH;
JieNaTh BBIBOJBI C HCIOIB30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX U
UHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

pa3dupaTh JT0Ka3aTeIhCTBA MAaTEMATHUYCCKUX YTBEPXKICHUH (TpSMbIE U OT
NPOTHUBHOTO), TPOBOJUTH CAMOCTOSTEIHFHO HECJIOXKHBIE JI0Ka3aTeIhCTBA
MaTeMaTUYeCKUX (aKTOB, BBICTpAaWBaTh AapTryMEHTAIlMIO0, TPHUBOIUTH
pUMEpBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIIOCOO pelieHus ydeOHOM 3anadyu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUS, BBIOMpaTh HauOoJiee TOAXOMAIIUNA C YIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

ba3oBble uccienoBarebCKue AeliCTBUA:

MCTIOJIb30BaTh BOIMPOCH KaK HCCIEIOBATENLCKUNA WHCTPYMEHT IO3HAHUS,
(opMynIMpoOBaTh BOIPOCH, (PUKCHPYIOLUIME MPOTUBOpEUHe, mnpodiemy,
CaMOCTOSITENIFHO ~YCTaHABIMBAaTh HWCKOMOE U JaHHOe, (opMHpOBAThH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE,

NPOBOAWTH TIO CAMOCTOATEIBHO COCTAaBICHHOMY TUIaHYy HECIIOKHBIN
HKCIEPUMEHT, HEOOIBIIIOE UCCIIEJOBAHNE 10 YCTAHOBICHUIO 0COOEHHOCTEH
MaTEMaTHYECKOTO 00BEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKAY COOOi;
CaMOCTOSITENFHO (HOPMYITHPOBaTH 000OIIEHUSI M BBIBOJBI MO Pe3yJibTaTaM
NpOBEAEHHOTO HAOMIOEHUs, HCCIIEOBAHMS, OLIEHUBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHNUH;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE MpOIecca, a TaKkKe BbIABUTaTh
MPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCJIOBHUSX.

Pabora ¢ ungopmanmueii:

BBISBJISITh HEJIOCTATOYHOCTh W HM30BITOYHOCTH, HMHGOPMAIIMU, JIaHHBIX,
HEOOXOUMBIX JIJIS PelIeHUs 3aa4u;

BBIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh W HHTEPIPETHUPOBATH
UHGOPMAITUIO Pa3IUYHBIX BUIOB M OPM IIPEICTABIICHHUS,

BBIOMpATh (OpMy MPEACTaBICHUS HMHPOPMAMM U HIUTFOCTPUPOBATH
perracMble 3a7ayd  CXEMaMH, JuarpaMMmaMHu, WHOH rpadukod W UX
KOMOHMHAIIUSIMU,

OIICHMBATh HAIA&KHOCTh HMHPOPMALUHA [0 KPUTEPHUSAM, IPEIITOKCHHBIM
YYHUTEIEM WM CPOPMYITHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKAaTHBHBIEC YHHBEPCAJIbHbIC YUeOHbIE 1eHCTBHSA:

BOCIIpUHUMATL U (l)OpMy.HI/IPOBaTB CYXKXKICHHA B COOTBETCTBUH C YCIOBHUAMU
H 1ICJIIsIMHU O6H_ICHI/I5I, SICHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOYKY 3PCHUA



B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS MO XOAY PELICHUS
3aJ1aul, KOMMEHTHUPOBATh MOJYyUYEHHBINA PE3yJIbTaT;

B X0/ 00CYy>XJIeHUs 3a7jaBaTh BOIIPOCHI 110 CYIIECTBY OOCY>KIaeMON TEMBI,
npoOJieMBbl, pelaeMoil 3aauu, BbICKa3bIBaTh MJIEU, HAllEJIEHHbIE HA MOMCK
pEIIEHUsl, COIOCTaBIATh CBOM CYXICHUS C CYXICHUSAMH JpYyrux
YYaCTHUKOB JMajora, OOHAapyKHMBAaTh pa3jMuue U CXOJCTBO IO3MULIUN, B
KOppeKTHOU popme popMyarpoBaTh pa3HOIIACUs, CBOU BO3PAKEHUS;
OPEACTABIATh  PE3ydbTaTbl  PELICHUs 3aJ1auH, HKCIEPUMEHTA,
UCCIIEJIOBAHUS, IPOEKTA, CAMOCTOSITENILHO BbIOMpaTh (POpMAT BBICTYIIIICHUS
C Y4€TOM 3ajja4 IPE3CHTALMN U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh M UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHAHONW W WHAUBHYJIbHOM
paboTHI IPH pPEIIeHNH YUYEOHBIX MaTEMaTHUECKHX 3a7a4;

NPUHAMATH 1EIb COBMECTHOW NESATENbHOCTH, MJIAHHUPOBATh OPTaHU3AIMIO
COBMECTHOM paboThl, pacnpenensTb BHUIbI padOT, JOroBapUBaThHCA,
00Cy>KIaTh MpOLEeCC U Pe3yibTaTr paboThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOIEH;

y4acTBOBaTh B TIpPynmnoBbIX (opmax pabotsl (0OCyXIeHus, 0OMeH
MHEHUSIMHU, MO3TOBBIE IITYPMBI U APYTHUE), BHIMOIHITH CBOIO YacTh PaOOTHI
U KOODAMHHPOBATh CBOM JEHCTBUS C JAPYTMMH WICHAaMH KOMAaHJIbI,
OLICHHMBATh KAaueCTBO CBOETO BKJIaJa B OOIIUN MNPOAYKT IO KPUTEPHUSIM,
c(OopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHbIE YHMBepPcaJbHbIE YueOHbIe 1eliCTBUSA

Camoopranusanus:

CaMOCTOATENIbHO COCTaBJAThH IJIaH, aJITOPUTM pPEIIeHHs 3ajayu (WU €ro
4acTh), BBIOMpaTh CHOCOO pelIeHHs C YYETOM HMMEIOLIUXCS PECYpCcOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHUpOBAaTb M KOPPEKTHUPOBATH
BApUAHTHI pELIEHUI C YYETOM HOBOM MH(pOpMAaIUH.

CaMOKOHTpOJIL, 3MOHI/IOHaJILHbIﬁ HHTEJJICKT.

BJIQJIETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOLIECCa U pe3yabTaTa
pEILICHUsI MAaTEMATUYECKOM 3a/1a4H;

NPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUU 3a7a4H,
BHOCUTh KOPPEKTHUBBHI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOATENBCTB,
HaliJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa IEITEIBHOCTH MOCTABICHHOM LIEIH U
YCIIOBUSIM, OOBSCHATH NMPUYUHBI JOCTHDKCHHS WJIM HEIOCTHKCHUS e,
HAXOJUTh OIMIUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEJMETHBIE PE3YJIBTATBI



K xoHmy oOydenuss B 7 kJjacce oOOydYaromMICS TMOJIYYUT CIICAYIOIIHE
MIPEIMETHBIE PE3YJIHTATHI:

Pacno3naBaTh M3ydYeHHBIE T'e€OMETpPUYECKHE (UTYPBI, ONPEIENATh UX
B3aMMHOE pPAacIoJIOKEHHE, H300pakaTb TIE€OMETpUYECKHe (UTypbl, BBINOIHATH
YEpTEXKU IO YCIOBUIO 3adauyu. M3MepsATh JIMHEWHBIE W YIJIOBBIE BEJIIMYHUHBI.
PemaTe 3a1aun Ha BBIYMCIIEHHUE JJIMH OTPE3KOB U BEJIMYMH YTJIOB.

Jlenate TpyOyIO OILICHKY JIMHEHHBIX W YTJOBBIX BEJIMYHMH TPEIMETOB B
peanbHOM >KU3HM, Pa3MEpOB MPUPOAHBIX OOBEKTOB. Pasznmuuarh pa3Mmepbl 3THX
00BEKTOB IO TOPSIAKY BETUYUHBI.

CTpouTh YepTEkKU K TEOMETPUUECKUM 3aa4aM.

[Tonmp30BaThCd mNpHU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, HCIIOIb30BATh
PU3HAKHN M CBOMCTBA PaBHOOCAPECHHBIX TPEYTOIHHUKOB TP PEIICHUN 3a]1a4.

[IpoBOANTE TOTMYECKUE PACCYKICHUS C MCIOIB30BAHUEM T€OMETPUUYECKUX
TEOPEM.

[Tonmp30BaThCsd NpU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJbHUKOB,
CBOMCTBOM  MEIMaHbl, IPOBEAEHHON K  THIOTEHY3€  IPSIMOYTOJIBHOTO
TPEYTOJbHUKA, B PENICHUHA T€OMETPUYECKUX 3a]1a4.

OnpenensaTs nmapamieTbHOCTh IPSMBIX C TIOMOIIBIO YTIIOB, KOTOpPBIE 00paszyer
¢ HUMHM cekyias. OnpeaensiTh napauieIbHOCTh MPSAMBIX ¢ TTOMOIIbIO PaBEHCTBA
PACCTOSIHUAM OT TOYEK OAHOM IPSMOU A0 TOUEK APYTOU MPSIMOM.

Pemrars 3aaun Ha KiieTdaroi Oymare.

[IpoBOAUTE BHIYMCIICHUS W HAXOJWUTh YHCIOBbIE M OyKBEHHBIC 3HAYCHUSI
VIJIOB B TEOMETPUYECKHX 3aJayax C HCHOJIb30BAaHUEM CYMMBbI  YIJIOB
TPEYTrOJLHUKOB W MHOTOYTI'OJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpHU
MEPECCUCHUN [IBYX NApAJUICIbHBIX MPSIMBIX CEKylled. Pemars mnpakThdecKue
3aJ1a4i Ha HAXOXJICHUE YIJIOB.

Bnagete MOHSATHEM TEOMETPUUYECKOIO MECTa TOYEK. YMETh ONPEACsATh
OMCCEKTPUCY yIJIa U CePEIMHHBIN MEPICHANKYISP K OTPE3KY Kak T€OMETPUUECKUE
MeCTa TOYEK.

@opmMyNIMPOBaTh OMNPEACIEHUS] OKPYXKHOCTH M Kpyra, XOpAbl U JHaMETpa
OKPY’KHOCTH, TOJIb30BaThCA UX CBOMCTBAMU. Y METh IPUMEHATH 3TU CBOUCTBA MPHU
pelIeHnH 3a1a4.

Bnagete moHsiTHEM ONMMCAHHOM OKOJIO TPEYrOJIbHUKA OKPY’KHOCTH, YMETh
HaxoauTh €€ meHTp. Ilonb3oBaThcs (akTamMu O TOM, UTO OUCCEKTPHUCHI YTJIOB
TPEYroJIbHUKA IIEPECEKAOTCS B OAHOM TOYKE, U O TOM, 4YTO CEPEAUHHBIC
MEPIEHANKYJISIPBI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnagere nonsTHEM KacaTenbHOW K OKPY>KHOCTH, MOJIb30BATHCSI TEOPEMOU O
MEPIEHANKYJISIPHOCTH KacaTeJIbHOM U paauyca, MPOBEAEHHOIO K TOYKE KACAHUSI.



[Tonp30BaThCAd MPOCTEUIIMMU F€OMETPUUECKHUMU HEPABEHCTBAMH, TOHUMATD
UX IPAKTUYECKUAN CMBICIL.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHHS C MIOMOUIBIO LIUPKYJIS U
JIMHENKHU.

K xoniy oOyuenus B 8 Kjacce oOydYaromiuiics MOJYYUT CIEIYIONIUE
PEAMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHUIbl YETBIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU IIPU PELIEHUU TEOMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKH IEPECEUYEHHUS MEIMaH TPEeyroJibHUKa (LIEHTpa
Macc) B pEIlIEHUH 3a/1ay.

Brnaners monsaTHem cpeaHel JIMHUU TPEYTOJbHHUKA W Tpaneluu, TPUMEHSThH
UX CBOWCTBA MpPU PELICHUM TEOMETpUYECKUX 3anad. llomp3oBarbecs Teopemoi
dajeca U TEOPEMOI O MPOMOPIIMOHATBHBIX OTPE3KaxX, IPUMEHSITh UX JJIsSI PEIICHUS
MPaKTUYECKUX 3a/1au.

[IpumMeHsTh NpU3HAKU MOJO00US TPEYTOJBHUKOB B PEIICHUU T€OMETPUUECKUX
3aaad.

[Tonb3oBaTbea Teopemoit Iludaropa miig peumieHuss TEOMETPUYECKHX U
npakTuueckux 3agad. CTpoUTh MaTEeMaTUYECKYH0 MOJENIb B MPAKTUYECKUX
3aJ1a4ax, CaMOCTOSITENIbHO JEJIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIINE JITTUHBI.

Bragetp nNOHATMSMHU CHHYyCA, KOCHMHYyCa M TaHIE€HCAa OCTPOro yria
NPSIMOYTOJLHOTO TpeyroiabHuKa. [101630BaThCsl ATUMH MOHATUSIMU NI PEIICHUS
MPaKTUYECKUX 3a/1au.

Boruncnars (pa3nauyHbIMUA crioco0aMu) IJIOMIaAb TPEYTOJbHUKA U IUIONIAAN
MHOTOYTOJNBHBIX  Guryp (MONB3ysCh, TJ€ HEOOXOAUMO, KAIBKYJISITOPOM).
[IpuMeHsTh MOTy4YeHHbIE YMEHUS B MPAKTUYECKHUX 3a7a4ax.

Brnanerb NOHATHMAMM BIHCAHHOTO W LEHTPAJIbHOrO YIja, HUCIOJIb30BATh
TEOPEMBI O BIIUCAHHBIX YTJaX, yIrilax MEXAY XOpJaMH (CEKYIIUMH) U yTie MEXIY
KacaTeJIbHOU U XOPJIOU IPH PEIIEHUHA FT€OMETPUUYECKUX 3a/1a4.

Brnanerb MOHATHEM ONKMCAHHOTO YETBHIPEXYTOJIbHUKA, MPUMEHSATH CBOWCTBA
ONMCAHHOIO YETHIPEXYTOJIbHUKA MIPH PEILICHUH 3a]1a4.

[IprMeHATh MONMYYEHHBIE 3HAHWS HA MPAKTUKE — CTPOUTh MATEMaTUYECKHE
MOZENH ISl 3a/1a4 PEAJIbHOW KU3HU U IMPOBOJUTH COOTBETCTBYIOIINE BHIYMCIEHUS
C TpUMEHEHUEM MOA0OUS U TPUTOHOMETPHUM (MOJB3YACh, TIe HEO0OXO0IUMO,
KaJIbKYJISITOPOM).

K xoHiy oOydenuss B 9 kJjiacce oOydYaromMiiCs TMOJTYYUT CIICAYIOIIHE
peAMETHBIE PE3YJIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIMH OCTPBIX YIJIOB, HAXOAUTh C HX
MOMOIIIBIO PA3JIMYHBIC DSJEMEHTHl MPSMOYTOJBHOTO TPEYroJibHUKA («pelieHre



IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaNbKYJIATOpPA) AIUHBI
Y YTJIBI JUJ1s1 HETaOJIMYHBIX 3HAUCHUH.

[Tonb30BaTbes popmyaamMu NpUBEAEHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXJIECTBOM JUIl HAXOXJECHHS COOTHOLICHHM MEXAY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMU.

Hcnonb30BaTh TEOPEMBbI CHHYCOB U KOCUHYCOB JJISl HAXOXKJICHUS Pa3INYHbIX
AJIEMEHTOB TPEYroJIbHUKA («PELIEHUE TPEYTroJbHUKOBY»), MPUMEHATh HX IpU
pELIEHNN T€OMETPUUYECKUX 3a/1a4.

Brnagerp noHsTMsAMHM  npeoOpa3oBaHUs  NOJOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB NOJ00HBIX (uryp. [lonb3zoBaThCst CBOWCTBaMHU 11O100Ms TPOU3BOJIBHBIX
buryp, yMmMeTb BBIYUCIATH JJIUHBI W HAXOAWTb YTIbl y MOAOOHBIX QUrYp.
[IpumeHnsaTh cBoiicTBa MOAOOMS B MNPAKTUYECKUX 3ajadax. YMETb NPHUBOJUTH
IpUMEPHI TOJIOOHBIX PUTYP B OKPYIKAIOILIEM MHUPE.

[Tonb30BaThCS TEOPEMAMU O MPOU3BEJIEHUN OTPE3KOB XOPA, O MPOU3BEACHUU
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbcad BEKTOpPAMH, MOHUMATh MX T€OMETPUUECKUH U (HU3UUECKUI
CMBICII, MPUMEHATh HMX B PELICHUH TEOMETPUYECKHX M (PU3NYECKHX 3adau.
[IpuMeHsTh CKaJIIpHOE MPOU3BEACHUE BEKTOPOB ISl HAXOXKJACHHUS IJIMH U YTJIOB.

[lonb30BaTbCcd METOAOM KOOPJAMHAT HA IUIOCKOCTH, HPHUMEHSTh €ro B
pELICHUH T€OMETPUUYECKUX U MPAKTUYECKUX 3a/1a4.

Bianets NOHATHSMU NPAaBHIBHOIO MHOTOYTOJIbHUKA, JJIUHBI OKPY>KHOCTH,
JUIMHBI IyTHM OKPY’KHOCTH U PaJWaHHON MEphI yIia, YMETh BBIYUCIATH ILIOIIAIb
Kpyra u ero yacteil. [[puMeHsTh NoJy4YeHHbIE YMEHHS B IPAKTUYECKUX 3a7a4ax.

Haxomuts ocu (WK LEHTPHI) CUMMETPUH (UTYp, MPUMEHSTHh IBUKCHUS
IUIOCKOCTH B MPOCTEUIINX CITyYasix.

[IpuMeHsTh MOJIy4eHHbIE 3HAHMSI HAa MPAKTHKE — CTPOUTh MaTeMaTHYeCKHe
MOJIENIN JUISl 3a/1a4 PEAIbHOW JKU3HU U NPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C TPUMCHEHHEM IIOJ00MS W TPUTOHOMETPHUYECKUX (YHKIUN (MTOIB3YSCh, TJIC
HEO0OXO0IUMO, KaJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ KoHTpo/bHBI IIpakTHYeckn
NMporpamMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThl e padoThlI
pecypcsbl
[Ipocreiimme reoMerpuueckue GUTYPHI U bubmuorexa [JOK
1 ux cpoiictBa. U3mepenue 14 1 https://m.edsoo.ru/7f415e2
T€OMETPUUYECKUX BEIUYUH e
bubnuoreka [IOK
2 TpeyroabHUKH 22 1 https://m.edsoo.ru/7f415e2
e
[TapannensHbie IPSMBIE, CyMMa YTJIOB bubmorexa LOK
3 P P Y Y 14 2 https://m.edsoo.ru/7f415¢2
TPEYTOIbHUKA o
OxkpyXHOCTh U KpyT. ['eomeTprueckue bubmorexa [TOK
4 Py 26 P 17 https://m.edsoo.ru/7f415e2
MMOCTPOCHUS .
but6mmoreka [JOK
5 IToBTOpEHME, 00001IEHNE 3HAHUI 1 https://m.edsoo.ru/7f415e2
€
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOIT'PAMME
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8 KUIACC

KoamnuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne n/mm KoHnTposbHbI IIpakTHYecku
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIC
e padoThblI e padoThbI
pecypcsbl
bu6mmoreka [JOK
1 YeThIpEXyroIbHUKI 12 1 https://m.edsoo.ru/7f417el
8
Teopema daneca u TeopeMa o bubmumorexa [IOK
2 PONOPLUOHATIBHBIX OTPE3KaX, NOJOOHbIE 15 1 https://m.edsoo.ru/7f417el
TPEYrOJIbHUKN 8
[Tnomane. Haxoxnenue miomaaei bu6mmoreka [JOK
3 TPEYTOJIBHUKOB U MHOTOYTOJIBHBIX (UTYP. 14 1 https://m.edsoo.ru/7f417el
[Tnomaau mogoOHBIX GUTryp 8
Teopema IIudaropa u Havana bubmoreia HOK
4 10 https://m.edsoo.ru/7f417e1
TPUTOHOMETPHH "
Vsl B OKpyKHOCTU. Bricanusie u
bu6mmorekxa [IOK
OINMCAHHBIE YETHIPEXYTOJIbHUKH.
5 13 1 https://m.edsoo.ru/7f417el
KacarensHble k Okpyx)HOCTH. Kacanue 3
OKPYKHOCTEH B
bu6mmoreka [JOK
6 [ToBTOpeHue, 00001IeHNEe 3HAHUI 4 https://m.edsoo.ru/7f417el
8
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

[MPOTPAMME
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9 KUIACC

KoanuecTBo 4acos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM uudposbie)
Ne n/mm P KoHTpoJbHBI IIpakTHyeckn (g
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
e padoThl e padoThl
pecypchl
bubnuoreka [JOK
Tpuronomerpus. Teopembl KOCUHYCOB U
1 13 1 https://m.edsoo.ru/7f41a12
CUHYCOB. Pellienne TpeyroibHUKOB .
bubnuoreka [IOK
[IpeobpazoBanue noaodus. Merpuyeckue
2 peObp A P 10 1 https://m.edsoo.ru/7f41a12
COOTHOIICHUS B OKPY>KHOCTH .
bu6nmoreka [IOK
3 BekTopsl 12 1 https://m.edsoo.ru/7f41a12
c
but6mmoreka [JOK
4 JlekapToBbI KOOPAMHATHI HAa TIIIOCKOCTH 9 1 https://m.edsoo.ru/7f41a12
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TemaTudeckoe miIaHupoBaHUE YUeOHOTO MpeaMeTa pa3paboTaHo ¢ y4eToM paboyeit mporpaMMbl BOCITUTAHUS
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