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HOACHUTEJIBHAS 3AIINCKA

['eomeTpus Kak OJIMH U3 OCHOBHBIX PA3/I€JI0B IIKOJIbHOW MATEMATUKN, UMEFOIIUN
CBOEH 1IebI0 00ECIEYNTh U3YYEHHE CBOICTB U pa3MepoB (QUIYp, UX OTHOIICHHUHN U
B3aMMHOE PAacCIIOJIOKEHHE, OIMPAETCA Ha JIOTMYECKYIO, JO0Ka3aTEIbHYIO JIMHUIO.
IleHHOCTh H3yYEHMS] TEOMETPUU HA YPOBHE OCHOBHOTO 0OIIEro 00pa3oBaHUs
3aKJTI0YaeTCsl B TOM, 4YTO OOYYaIOIIMICS Y4YUTCS MPOBOAUTH JIOKa3aTeJIbHBIC
pacCyXJeHusl, CTPOUTH JIOTUYECKHUE YMO3aKJIIOUCHUS, JIOKa3blBaThb HWCTUHHBIC
YTBEPKACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MMPOBOAUTH PACCYKIEHUS «OT
IPOTUBHOTO», OTJIMYATh CBOWCTBa OT MPHU3HAKOB, (OPMYJIHPOBATH OOpATHBIC
YTBEPKIACHUS.

Btopoii 1enbl0 H3y4YEeHUsS] TEOMETPUHU SBJISIETCS MCIOIB30BAaHHE €€ Kak
WHCTPYMEHTA TPU PEIICHUM KaK MaTEeMAaTHYECKUX, TaK W TPAKTHYECKUX 3ajad,
BCTPEYAIOIIUXCS B peaibHOM ®Ku3HU. OOydaronuics T0MKEH HAyYUThCS ONPEISTUTh
rEOMETPUYECKYI0 (DUTYpPY, OMHCATh CJIOBAMHU JAHHBIM YEPTEXK WM PUCYHOK, HAUTH
IUIONIA/Ib 3€MEJIBHOTO yYacTKa, PACCUMTATh HEOOXOIUMYIO JJIMHY OMTOBOJIOKOHHOTO
Kabens win TpedyeMble pa3Mephl rapaxa st aBTOMOOWIISA. DTOMY COOTBETCTBYET
BTOpasi, BBIYUCIUTENbHAS JIMHUS B U3ydYeHUU reomerpuu. [lpu pemenun 3amad
NPAKTHYECKOTO XapakTepa 00ydaroluics YUUTCS CTPOUTh MAaTeMaTUUYECKUE MOJIENN
peanbHbIX JKMU3HEHHBIX CHUTYallMil, MPOBOJUTH BBIYUCIEHUS U  OLICHUBATH
aJI€KBaTHOCTh MOJIYYEHHOT'O PE3YyJIbTaTa.

KpaiiHe BaxkHO TOMUYEPKUBATH CBSI3U TEOMETPUU C JIPYTUMHU y4EOHBIMU
npeIMeTaMHi, MOTUBUPOBAThH MCIIOJIb30BATh OMPENIEICHUSI TEOMETPUIECKUX QUTYp U
MOHSITHI, TEMOHCTPUPOBATH IPUMEHEHUE TTOJIYYCHHBIX YMEHUI B (PU3HUKE U TEXHHKE.
Otu cBsizu Hambojee Spko BUAHBI B Temax «Bekropb», «Tpuronomerpuueckue
COOTHOIIEHUs», «MeToa koopauHat» u «Teopema [Tudaropar.

VYuyeOnbiii kypc «l'eoMeTpusi» BKIIOYAET CIEAYIONME OCHOBHBIC pPa3eiibl
comepkanmsi: «['eomerpuyeckne (QGUTYppl W HX CBOWCTBa», «M3mepenue
F€OMETPUYECKUX BEINYUHY, «/eKapTOBbl KOOPJAMHATHI HAa IMJIOCKOCTHY, «BeKTOpbI»,
«/IBmwxenus mnockocTny, «IIpeodbpazoBanus mogo0us».

Ha u3yuenue yuebHOro Kypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kmacce —
68 yacoB (2 yaca B Hezelo), B 8 kinacce — 68 yacoB (2 4aca B Hezienio), B 9 kiacce —
68 yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

HavanpHbie noHsTHs reoMerpun. Touka, mpsiMas, OTPE30K, Jyd. Yroisl. Buusl
yrioB. BeprukaneHble M CMexHbIe yrabl. buccexktpuca yria. Jlomanas,
MHOTroyroJyibHUK. [lapaniensHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

Cummetpuunbie ¢urypsl. OCHOBHBIE CBOMCTBa oceBoi cummeTpuu. [Iprumepbl
CUMMETPHH B OKPYKAOIIEM MHPE.

OCHOBHBIE TOCTPOEHUSI C MOMOIIBID LUPKYJISl W JIMHEWKH. TpeyrojapHUK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOeApeHHbIN W PaBHOCTOPOHHUM  TpeyrojibHUKH.  HepaBeHcTBO
TPEyroJIbHUKA.

CBolicTBa M MpU3HAKU PAaBHOOENPEHHOTO TpeyrojbHUKa. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa M NMpU3HAKKU MapaJIEIbHBIX NpsMbIX. CymMMa yrioB TPEYrojbHUKA.
BHemHue yriael TpeyrojibHUKA.

[IpsMoyronbHbIld  TpeyroibHUK. CBONCTBO  MEAUAHbl  MPSAMOYTOJIBHOTO
TPEYroJIbHUKA, NPOBEAEHHON K runoreHyse. [Ipu3Haku paBeHCTBA IPSIMOYTOJIbHBIX
TPEYrOJbHUKOB. [IpsSMOYTONBbHBINA TPEYTOJBHUK C YIJIOM B 30°.

HepaBeHcTBa B reOMETpUU: HEPABEHCTBO TPEYIOJBbHUKA, HEPABEHCTBO O JJIMHE
JOMaHOM, Teopema o OousiplieM yrie U OoJbllIed CTOPOHE TPEyroJibHUKA.
IlepnieHAUKYJIAp U HAKJIOHHAS.

I'eomeTpuueckoe wmecto Touek. buccekTtpuca yriia W CepeIUHHBIN
NEPIEHIUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpy>XKHOCTb U KpyT, XOpJa U AUaMETP, UX CBOMCTBA. B3auMHOE pacosokeHue
OKpYXHOCTH W mnpsamoin. KacarenpHas M cekymas K OKpYXHOCTH. OKpYy>KHOCTB,
BIIMCAHHAsA B yroJl. BrimcanHas ¥ onvcaHHas OKPY»KHOCTH TPEYTOJIbHUKA.

8 KUIACC

Yereipéxyronpauku. [lapamienorpamMm, ero npusHaku W CBOWCTBA. YacTHbIe
Clly4aW TapajieJorpaMMoB (TIPSIMOYTOJIBHUK, pPOMO, KBaapaT), WX NpPHU3HAKU U
cBoiictBa. Tpamemusi, paBHOOOKasi Tpamenus, €€ CBOWCTBA U IPHU3HAKHU.
[IpssmoyronpHas Tpaneuus.

Meton yasoenuss Mmenuanbl. lleHTpanbHas cummerpus. Teopema @Paneca u
TEOpEMA O MPOMOPUHOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYTroJbHUKA U Tpaneuuu. LIeHTp macc TpeyroibHUKA.

[Tomobue TtpeyroabHukoB, KkodhdumuenT mnomobus. IIpusHaku mnOmMOOUS
TpEyroiabHUKOB. [IpuMenenune noaoOus mpu peleHuH MPaKTUYECKUX 3a7ad.



CaoiicTBa momanet reomerpudyeckux Guryp. Dopmynbl i UIOHIAAU
TpEyrojbHUKa, Mapajuienorpamma, pomba u Ttpaneuuu. OTHOIIEHUE IUIONIaAeH
NMoJ00HBIX GUryp.

Beruuciienue 1uiomaned TPEYroJbHUKOB U MHOTOYTOJIBHUKOB Ha KIIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa npu pemeHun
MPAKTUYECKUX 3a/1a4.

CuHyCc, KOCHMHYC, TaHI€HC OCTpPOTO yrila MNPsSIMOYTOJIBHOIO TPEYTrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUTOHOMETpUUECKHEe (PYHKIIUU yTIIOB
B 30, 45 u 60°.

Brincannbie ¥ LEHTPAIBHBIE YIJIBIL, YTOJ MEXIY KaCaTeJIbHOU U XOPAOH. YTJIbI
MEXIY XOpJaMH M CEKylIMMU. BHHCaHHbIE W ONWCAHHBIE YETBIPEXYTOJIbHUKH.
B3anmuoe pacnonoxenue AByX OKpyxkHocTed. Kacanue oxpyxkHocrteir. OOmiue
KacaTeJIbHbIE K JIBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPHUECKOE
TOXJ1eCTBO. DOPMYIbI IPUBEICHHUS.

Pemennie TpeyronpHukoB. TeopeMa KOCHHYCOB U T€OpeMa CHHYCOB. PemieHue
IPaKTUYECKUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pazoBanue nompoous. [logodrie cOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 MPOU3BEAEHUH OTPE3KOB XOP/I, TEOPEMBI O MPOU3BEAECHUN OTPE3KOB
CEKYLIUX, TEOPEMA O KBaJpaTe KacaTeIbHOM.

Bexkrop, anvHa (MOAyiib) BEKTOpa, COHAIPABICHHBIE BEKTOPHI, TPOTHBOIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALINU
HaJ BeKTopaMu. Pa3nokeHue BEKTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunatel Bektopa. CkansipHO€ MNPOU3BEACHUE BEKTOPOB, IMPUMEHEHHUE JIA
HAXOKJICHUSI JIUH U YTJIOB.

JlekapToBbl KOOPAMHATHI HAa IUIOCKOCTU. YPAaBHEHUS NPSMOU U OKPYKHOCTH B
KOOpJMHATaX, IEPECEYeHUE OKPYKHOCTEH W IpsIMBIX. MeEToj KOOpAMHAT MU €ro
IIPUMEHEHHE.

[IpaBunbpHBIE MHOTOYTOJIBHUKU. [[JIMHA OKpY»KHOCTH. ['pamycHas u paguaHHas
Mepa yria, BBIYUCIEHHE JIMH 1yT OKpYyXHOocTel. [Inomans kpyra, cekropa, CErMeHTa.

JIBIDKEHUSI TUIOCKOCTH M BHYTPEHHHE CHUMMETpUH Guryp (dIeMeHTapHbIe
npeactasienus). [lapannensHeiil nepeHoc. [loBopor.



INIJIAHUPYEMBIE PE3YJIBTATDI OCBOEHUA IHPOI'PAMMBbI
YYEBHOI'O KYPCA «I'EOMETPUSA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE  Ppe3yJbTaThl OCBOEHUS MpOrpaMMbl  y4eOHOro Kypca
«I"'eomeTpus» XapaKTEpU3YHOTCS:

1) naTpuoTHYecKoOe BOCIMTAHHUE:

IPOSIBJIEHUEM MHTEpECA K NPOILIJIOMY U HACTOSIIIEMY POCCUMCKON MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JIOCTUKEHHUSIM POCCUHUCKUX MAaTEMATUKOB U POCCUMCKOMN
MAaTE€MAaTHYECKON IIKOJbI, K UCIIOJIB30BAHUIO 3THX JTOCTH)KEHUN B APYIMX HayKax H
NPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJTHEHUIO OOS3aHHOCTEW Tpa)KAaHUHA W peaju3allid ero
npaB, IPEICTABICHUEM O MAaTEMAaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3TUUHBIX
CTPYKTYp, SIBICHUH, MPOLEAYp TPakJAHCKOro oOmiecTBa (Harpumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXJCHHIO OSTHYECKUX NpoOIeM, CBA3aHHBIX C
IPaKTUYECKUM IPUMEHEHHEM TOCTUKEHUI HAYKU, OCOBHAHUEM BaKHOCTU MOPAJIBHO-
ATUYECKHUX MPUHILIMUIIOB B AEATEIbHOCTU YYEHOTO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAaHOBKOM HA AaKTMBHOE YYaCTHE B PEUICHWHM NPAKTUYECKUX 3a1ad
MaT€MAaTHYE€CKON HANpaBJIE€HHOCTH, OCO3HAHMEM BaXXHOCTH MAaTE€MAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKCHUM BCEH JKU3HM [IJIs YCHEIIHOW Mpo¢heCCHOHATBHON
NESTEIBbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM HHIMBHUAYATHLHOW TPACKTOPUH OOpa30BaHUS U >KMU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K  SMOIIMOHAJIBHOMY M ACTETUYECKOMY  BOCIPHUITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajad, pELIEHUH, pacCyKIEHUH, YMEHHIO BHUJIETH
MaTeMaTU4ECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpPHUEHTAMEN B JACATEIBHOCTH HAa COBPEMEHHYI0 CHCTEMY Hay4YHBIX
IIPEACTaBICHN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS 4YEJIOBEKA, MPUPOIBI U
o0miecTBa, TMOHMMAHMEM MaTeMaTUYECKOM HayKH Kak cQepbl YeI0oBeuecKOn
NEATEIIbHOCTH, JTaloB €€ Pa3BUTUSA M 3HAYMMOCTHM I Pa3BUTHsS LIMBUIM3ALNM,
OBJIAJICHUEM S3BIKOM MAaT€MaTUKM M MaTEMaTHYECKOW KYyJIbTYpOM KaK CpEICTBOM
ITIO3HAHUS MHpPA, OBJAJACHUEM NPOCTEUIIMMH HAaBBIKAMH HCCIENOBATEIBCKOU
NEATEIbHOCTH;



6) ¢usnyeckoe BocnuTaHue, (opMuUpOBaHHE KYJbTYPBI 310POBbSI H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TFOTOBHOCTBIO TMPHUMEHSITh MAaT€MAaTHYECKHE 3HaHUS B HHTEpPeEcax CBOETO
3I0pOBbsl,  BEIEHUA  30pOoBOro  oOpaza  Xu3HU  (3J0pOBOE  IHUTAHHE,
cOaJlaHCUPOBaHHBIN PEKUM 3aHATUN U OTJIbIXA, pEryJigpHas Gu3nuecKast aKTUBHOCTb ),
c(hOpMUPOBAHHOCTHIO HaBbIKa pe(ICKCUM, MPU3HAHUEM CBOETO IpaBa Ha OUIMOKY U
TAKOTI'0 e MpaBa JIPyroro 4ej0BeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHHE MaTEMaTUYECKUX 3HAHUU I pEelIeHHs 3ajay B
00JIaCTH COXPaHHOCTU OKPYXKAIOLIEH Cpebl, INTAHUPOBAHMS TOCTYIIKOB M OIIEHKU HX
BO3MOXXHBIX TIOCHEACTBUN MJisi OKpYXaroleid Cpelbl, OCO3HAHUEM TJI00AIBHOTO
XapakTepa IKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) aganTanmms K M3MeHSIIOIIMMCH YCJIOBUSIM COUMAJIbHOW W NPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIOBHUSIX HEONPEAENEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTHUYECKYIO JESTeNIbHOCTh, B TOM YHCIIE
YMEHHE YUUThCA y APYTUX JIOACH, IpHOOpeTaTh B COBMECTHOM JEATEILHOCTH HOBBIE
3HAHUS, HABBIKU U KOMIIETCHIIUU U3 OTBITA JIPYTUX;

HEOOXOJUMOCThIO B  (OPMUPOBAHMHM HOBBIX 3HAHWM, B TOM YHCIE
dbopMynHpoBaTh MU, TOHATHS, THUIOTE3bl 00 OOBEKTAX U SBICHUSX, B TOM YHUCIIE
paHee  HEM3BECTHBIX, OCO3HaBaThb  Je(PUIMTHI  COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CUTYAIIUIO, BOCTIPUHUMATH CTPECCOBYIO
CUTYyallul0 KaK BBI30B, TPEOYIONIMI KOHTPMEp, KOPPEKTHUPOBATH NPUHUMAEMbIC
pelieHus U JAeUCTBHUS, (QopMyIupoBaTh M OICHUBATH PUCKH U TIOCIEICTBUA,
(bopMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AecTBUA:

e BBIBIATh M XapaKTEPU30BATh CYIECTBCHHBIC MPU3HAKH MAaTEMaTUYECKUX
O0OBEKTOB, TIOHATHH, OTHONICHUN MEXIy TMOHATUSAMH, (OPMYITHPOBATH
OTIpEJICICHNs] ~ TOHATWUW,  yCTaHABIMBATh  CYHIECTBEHHBIM  TMpHU3HAK
KIaccu(UKaIMi, OCHOBaHUS s OOOOIIEHUS W CpaBHEHUS, KPUTCPHUH
IPOBOAMMOTO aHAIIN34;

e BOCIpUHUMATH, (opMymHpoBaTh HW  TPEOOPA3OBBIBATH  CYXKICHHS:
yTBEpIUTEIbHBIE W OTPHIATCNIbHBIC, €IWHWYHBIC, YaCTHBIE W OOINIHeE,
YCIIOBHBIE;



BBISIBJISITh MATEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U POTUBOPEYUS B
(akTax, TaHHBIX, HAOMIOACHUAX U YTBEPKICHUAX, Npejaratb KpUTEPUH s
BBIBJIICHUS 3aKOHOMEPHOCTEN U NPOTUBOPECUYUN;

JenaTh BBIBOABI C HCIIOJB30BAHUEM 33aKOHOB JIOTMKH, JE€IyKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;

pa30upaTh JOKa3aTeNbCTBA MATEMAaTUUYECKUX YTBEPXKICHUM (TpsAMble U OT
OPOTUBHOIO), MPOBOJUTH CAMOCTOSATENIbHO HECIIOXKHBIE J0Ka3aTelbCTBA
MaTeMaTU4YeCKuX (PaKTOB, BBICTPAUBATH apryMEHTAIUIO, IPUBOAUTH IPUMEPHI
U KOHTPIIpUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHUS;

BbIOMpaTh Ccroco0 pemieHus y4deOHOM 3agaun  (CpaBHUBATH HECKOJIBKO
BapUMaHTOB pEIlEeHHs, BbIOMpPAaTh Haubojee MNOAXOASAIMA C  y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbCKNE NEMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIENOBATEILCKUM HHCTPYMEHT TO3HAHUA,
dbopMynupoBaTh  BONPOCHI, (PUKCHUPYIOIIME MPOTUBOpPEUHE, MPodIEeMYy,
CaMOCTOSATEIIbHO YCTaHAaBIMBATh UCKOMOE U JaHHOE, (OPMUPOBATH THIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

OPOBOAUTH IO CaMOCTOSITENIBHO COCTaBIIGHHOMY IUIaHY  HECIIOKHBIN
AKCIIEPUMEHT, HEOOJbIIOE HCCIEIOBAHUE IO YCTAaHOBJICHHIO OCOOCHHOCTEU
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATENBHO (POpMYyIHUpOBaTH OOOOIIEHUS M BBIBOABI MO pPE3yJbTaTaM
NPOBENEHHOTO HAOMIOJEHHUs, KCCIEIOBAaHUS, OIEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOLECCa, a TakKe BbIIBUIAThH
NPEATIONIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSIX.

PabGora ¢ undgopmanmeii:

BBISIBIIATH HEJOCTATOYHOCTh ¥ HM30BITOYHOCTh HWH(OpPMAIMH, JTaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh H HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3IMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpATh GOpMy MpEACTABICHHS HHPOPMAIIUU U WILTIOCTPUPOBATH PEIIacMbIe
3a/lauyu CXeMaMH, TharpaMMamMu, HHOU TpaduKoil 1 UX KOMOUHAIUSIMU;
OIICHMBATh HAAEKHOCTh HMHPOPMAIMKM 10 KPUTEPHUSIM, MPEAI0KCHHBIM
yduTesaeM Win chopMyIupOBaHHBIM CAMOCTOSTEIBHO.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIPUHUMATH U (POPMYJTUPOBATH CYXKIAEHUS B COOTBETCTBUU C YCIOBHUSIMU U
HEeIsIMHA OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBbIpaXXaThb CBOIO TOUKY 3PEHUS B
YCTHBIX U MUCbMEHHBIX TEKCTAX, 1aBATh MOSICHEHUA MO XOAYy PEIICHUS 3a4a4H,
KOMMEHTHUPOBATH MOJIYYCHHBIN PE3YJIbTAT;



B XO0Jle¢ 00OCYKIEHUs 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYKIAE€MOU TEMBI,
npoOJieMbl, perraeMoi 3ajayu, BbICKA3bIBaTh HWJCH, HalleJICHHbIE HA TOMCK
pelIeHNs, COTOCTaBIISITh CBOU CYXACHUS C CYXKJICHUSIMU JTPYTUX YYaCTHUKOB
nuasnora, 0OHapyKMBATh pa3IM4KUe U CXOJACTBO MO3ULIUMA, B KOPPEKTHOU (popme
(bopMynHpoBaTh pa3HOTIACHUS, CBOM BO3PAKEHUS;

e TPEACTABIATH PE3yJbTaThl PELICHUS 3aJaud, SKCIEPUMEHTa, UCCIEAOBaHUS,
MIPOEKTA, CaMOCTOSITEILHO BBIOUpATh (POpMAT BBHICTYIUICHUS C y4€TOM 3aj1ad
MIPE3CHTAIIMU U OCOOCHHOCTEH ayIuTOPUH;

e TOHMMaTh M HCMOJb30BaTh MPEUMYIIECTBA KOMAHJAHOW W HHAUBUIYaTbHOU
paboTHI MPHU pPEIICHUN YIeOHBIX MAaTEMAaTHYECKUX 3a/1a4;

e TMPUHUMATH IIEJb COBMECTHOW JEITEIHHOCTH, IJIAHUPOBATH OPTraHU3AIIUI0
COBMECTHOU pabOThI, pacrpeessiTh BUAbI padoT, JOTOBAPUBATHCS, 0OCYKIATh
MPOILIECC U Pe3yJIbTaT paboThl, 00001IaTh MHEHUS HECKOIBKHX JIFOJICH;

e Y4acCTBOBaTh B TPYNIOBLIX Popmax paboTsl (00CykaeHUSI, 0OMEH MHEHUSIMH,

MO3TOBbIE€ IITYPMbl M JIPyTU€), BBHINOJHATH CBOKO YacTb pabOThl U

KOOPJMHUPOBATh CBOW JCHCTBUSI C JIPYTMMH YJ€HAMH KOMAaHIbI, OIICHUBATH

KauecTBO CBOETO BKJIaJa B  OOMUNA  MNPOAYKT TIO  KPUTEPUSIM,

c(hopMyJIMPOBAaHHBIM YUYaCTHUKAMH B3aHMOCHCTBHUSI.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

e CaMOCTOSITEJILHO COCTABJIATH IUIAH, AJTOPUTM PEIICHUS 3aJaud (WU €ro
4acTh), BbIOMpATh CMOCOO pemieHus ¢ Y4ETOM HMEIOIIUXCS PecypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pelieHni ¢ y4¢ToM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e BIIAJIETh CIIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJS Ipoliecca M pe3yibTaTa
pELICHUsI MAaTEMATUYECKON 3a]1a4H;

e IIPEABHUAECTH TPYAHOCTH, KOTOPBIE MOT'YT BO3HMKHYTh IPU PELUICHUU 3a7ayH,
BHOCUTh KOPPEKTHBBI B JIESITEIHHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB,
HaWJCHHBIX OMNOOK, BRISIBJICHHBIX TPYAHOCTEH;

e OLICHHUBATh COOTBETCTBUE pPE3yJIbTaTa HEATEIBHOCTH IOCTABJICHHOW LEIHA H
YCIIOBUSIM, OOBSICHATh MNPUYUHBI JOCTUKEHHUS] WIM HEJOCTH>KEHUS LIEJIH,
HAXOJUTh OMIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 7 KJjacce OOydarolmUUCS TMOJYYUT CIEIYIOLIUE
MpEAMETHBIE PE3YJIbTATHI:



Pacno3naBaTh M3ydeHHbIE TEOMETPUUECKUE (PUTYPHI, ONPEEIATh UX B3aUMHOE
pacroiokeHue, u3o0paxaTbh TeOMETpUYEeCKHe (UTYpPbhI, BBIMOJHATH YEPTEKHU IO
YCIIOBUIO 3a1aud. MI3MepsATh JUHEWHBIE U YIJIOBbIC BEJIMYMHBI. Pemiate 3amaum Ha
BBIYMCIIEHUE JJINH OTPE3KOB U BEJIUYHH YIJIOB.

JlenaTth rpyOyI0 OLIEHKY JIMHEHHBIX U YTJIOBBIX BEJIMUUH MPEIMETOB B pealibHOU
KU3HU, Pa3MEpPOB NMPUPOJIHBIX 00BEKTOB. Paznuuare pazMepbl 3TUX OOBEKTOB IO
MOPSAJIKY BEJTUYUHBL.

CTpouTh 4EPTEKHU K TEOMETPUUECKHUM 3aa4aM.

[Tonb30BaThCs NPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOIB30BaTh NPU3HAKU
U CBOMCTBa paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PEILICHUH 3a]1a4.

[IpoBOAUTE JOTMYECKUE PACCYKIEHUS C MCIHOJb30BAHUEM T'€OMETPUYECKUX
TEOPEM.

[Tonp30BaThCs MpU3HAKAMHM PABEHCTBA MPSIMOYTOJbHBIX TPEYTroJIbHUKOB,
CBOWMCTBOM MEJIUAHBI, TPOBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA, B
pELIEHNN FEOMETPUYECKUX 3a/1a4.

OnpenensiTe MapauiebHOCTh MPSMBIX C MIOMOIIBIO YTIIOB, KOTOPbIE 00Pa3yeT C
HUMH ceKymas. Omnpenensatb NapauieIbHOCTh MPSMBIX C IOMOLIBIO PaBEHCTBA
PacCTOSIHUN OT TOYEK OJHOM IPSAMOU 10 TOUYEK APYroM MpsMOi.

PemaTh 3aaun Ha Ki1eTyaToil Oymare.

[TpoBOIUTH BBIYKMCIEHUS U HAXOUTh YHCIIOBbIE U OYKBEHHbIE 3HAYEHUS YTIIOB B
F€OMETPUUYECKHUX 3aJ1a4aX C MCIIOJIb30BAHUEM CYMMBI YIJIOB TpPEYTrOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yIJOB, OOpPa30BaHHBIX TMPU TMEPECECUCHUH JIBYX
NapajuIebHbIX NPSMBIX CEKylled. Pemrars mpakThuueckue 3aadyd Ha HaxOXKICHUE
YTJIOB.

Bianetp mNOHATHEM TIE€OMETPUYECKOTO MECTa TOYEK. YMETh OIPEAeIsaTh
OMCCEeKTPHCY yIjia U CEPEIUHHBIN MEePIEHIUKYISIP K OTPE3KYy KaK T€OMETPUYECKUE
MecTa TOYEK.

@opMynMPOBaTh ONPEACICHUS OKPYKHOCTM U Kpyra, XOopAbl U JHaMeTpa
OKPYKHOCTH, IMOJIb30BATbCS MX CBOMCTBAMHU. YMETh IPUMEHSATH 3TH CBOMCTBA IIPU
pELICHUH 3a7a4.

Bianetp mNOHATMEM ONMCAaHHOM OKOJO TPEYTOJbHUKA OKPYXKHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lomb3oBaThcs (akTaMu O TOM, YTO OHMCCEKTPUCHI YTIIOB
TPEYTrOJIbHUKA IIEPECEKAIOTCSI B OJHOM TOYKE, M O TOM, 4YTO CEPEAUHHBIC
MEPIIEHAUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJJHOW TOYKE.

Bianetp moHsATHEM KacaTeNbHOW K OKPYXKHOCTH, MOJIb30BATHCS TEOPEMOU O
MEPIIEHANKYJIAPHOCTH KacaTeJIbHON U paguyca, MPOBEAEHHOIO K TOYKE KACAHUSI.

ITonp30BaThCs NPOCTENIIMMU T€OMETPUUECKMUMHU HEPABEHCTBAMHU, IOHUMATh UX
MPAKTUYECKANA CMBICI.



[IpoBOUTE OCHOBHBIE TE€OMETPUUYECKUE IMOCTPOEHUSI C MOMOILIBI IUPKYJIS U
JINHEWKMU.

K koniy oOyuenuss B 8 Kiacce oOydaromuidcss TMOJTYYUT CIEAYIOLINE
MPEIMETHBIE PE3YIbTATHI:

Pacno3naBaTh  OCHOBHBIC BHUJBI  YETHIPEXYTOJBHUKOB, WX  JJIEMEHTBHI,
MOJIB30BATHCSI KX CBOMCTBAMU MPHU PEIICHUU T€OMETPUUECKHUX 3a]1a4.

[IpuMeHsTh CBOMCTBA TOUKH MEPECCUCHUS MEIMaH TPEYTrodbHUKA (IIEHTpa Macc)
B PEILICHUU 3a]a4.

Brnaners nmoHsiTueM cpeHed JTUHUU TPEYroJbHUKA U TPANeluu, TPUMEHATh UX
CBOMWCTBA IIPU pPELICHUM reoMeTpudeckux 3anad. Ilonp3oBarbes Teopemon daneca u
TEOPEMON O TMPOMOPIHOHAIBHBIX OTpPE3KaX, MPUMEHATh WX JUISl pelIeHUs
MPAKTUYECKUX 3a/1a4.

[IpuMeHsTh NMpU3HAKK TOJAO00US TPEYTrOJIbHUKOB B PEIICHUM T€OMETPUUECKUX
3a/1ad.

[Tonms3oBatbest Teopemoit Iludaropa s pemieHUss TEOMETPUYECKUX U
npakTuyeckux 3aaad. CTpouTh MAaTEMATUYECKYIO MOJICNIb B MPAKTUYECKUX 3a7avax,
CaMOCTOSITEIBHO JIeNIaTh YEPTEK U HAXOAUTHh COOTBETCTBYIOLIUE JAJTUHBI.

Binagetp mNOHATHSIMM CHHYCa, KOCHMHyCa MW TaHIM€HCa OCTpOro yrjia
OPSIMOYTOJBHOTO TpeyrojibHUKA. [l0Nb30BaThCA 3THUMU TOHATUSMH ISl PELICHUS
NPaKTUYECKUX 3a]a4.

Boruncnars (pa3nuyHbIMU crioco0aMu) IUIOHIAAb TPEYroJbHUKA M ILJIOLIATU
MHOTOYTOJIbHBIX (PUTyp (TOJB3YACH, T/I€ HEOOXOIUMO, KaIbKyIATOpoM). [IpuMeHsTh
MOJIYYEHHBIE YMEHUS B IPAKTUYECKUX 3a]a4ax.

Braners NOHATHSIMU BIIUCAHHOTO U LIEHTPAIBHOTO YIJIa, UCIIOJIb30BaTh TEOPEMBI
O BIMCAHHBIX yTiax, YIiIlaX MEeX1y XOpJAaMHU (CEKYIIUMH) U Y€ MEXIy KacaTeIbHON
Y XOpAOW MpU PEUICHUH T€OMETPUUYECKHUX 3aaY.

Brnanerp MNOHATHEM OMNUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTH CBOWCTBA
OMMCAHHOTO YETHIPEXYTOJbHHUKA [IPU PEUICHUHU 3a/a4.

[IpuMeHATh MOJNyYEHHBbIE 3HAHUS HAa MPAKTHUKE — CTPOUTh MAaTEMaTHYECKHE
MOJEIH JJI 3a/1a4 PeaIbHOW KU3HU U MPOBOAUTH COOTBETCTBYIOIIUE BBIUMCIICHUS C
MPUMEHEHUEM TOA00MS ¢ TPUTOHOMETPUH (TONB3YyACh, TNI€ HEOOXOAMMO,
KaJIbKYJIATOPOM).

K xoHmy oOydenus B 9 kiaacce oOy4arIIuics TMOJYYUT CIECAYIOIIHE
MpEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUIECKUE (DYHKIIMH OCTPBIX YTIIOB, HAXOJHUTH C UX MOMOIIBIO
pa3IUYHbIE 3JIEMEHTBI MPSIMOYTOJIBHOTO TPEYrOJIbHUKA («PELICHUE MPSMOYTOJIbHBIX
TPEYroJbHUKOBY). Haxonuts (C MOMOILIBIO KalbKyJISTOpa) MJIMHBI U YTIBL JUIS
HETa0JIMYHBIX 3HAUCHUH.



[lonb3oBaThCs (popMyslaMH TPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXJIECTBOM JJI1 HAXOXICHUS COOTHOLIEHHWH MEXAYy TPUTOHOMETPUUYECKUMU
BEJTMYMHAMM.

Hcnonb30oBaTh TEOPEMBbl CHUHYCOB M KOCHHYCOB JUISI HAXOXIACHUS Pa3IU4HbIX
AJIIEMEHTOB TPEYTOJbHUKA («pEUIEHUE TPEYTOJIbHUKOBY ), IPUMEHSThH UX IPU PEIICHUN
reOMETPUYECKHUX 3a]au.

Bnagets nonsTHUsMH IpeoOpa3oBaHuUsl MOJI00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX Guryp. [loap3oBarbest cBOWCTBaMU MOJ00MS MPOU3BOIBHBIX PUTYDP, YMETh
BBIUUCIATh JJIMHBI M HAXOAWTHb YIJIbI Yy MOAOOHBIX ¢uryp. [lpumeHsTs cBoiicTBa
noJI00Ms B MPaKTUYECKUX 3aJadyax. YMeTh MPUBOJUTH IPUMEPHI MOJOOHBIX (GUTYp B
OKpYXaloIleM MHUpE.

[lonb3oBaThCs TEOpEMaMH O MPOU3BEIECHUU OTPE3KOB XOPA, O MPOU3BEICHUU
OTPE3KOB CEKYIIHX, O KBaApaTe KacaTeIbHOM.

[lonb3oBaThCs BEKTOpAaMHU, IMOHMMATh HMX TEOMETPUUYECKUUA U (PU3NYECKUi
CMBICII, IPUMEHSTh UX B PEHICHUU T'€OMETPUUYECKUX U Pu3nyeckux 3anad. [IpumeHsTs
CKaJISIpHOE MPOU3BEICHNE BEKTOPOB JJI HAXOK/ICHUS JIJIMH U YTJIOB.

[Tonb30BaThCS METOOM KOOPJMHAT HAa TUIOCKOCTH, IPUMEHSThH €r0 B PEIICHUU
reOMETPUYECKUX U MPAKTUUECKUX 3a/a4.

Bnanerp NOHATHAMM NpPAaBWIBHOTO MHOTOYTOJIBHHMKA, JUIMHBI OKPYKHOCTH,
JUIMHBI AYTH OKPYKHOCTH U paJJUaHHON MEpBI YIJla, YMETh BBIYUCIATH IJIOLaAb Kpyra
U ero yacteil. [I[puMeHATh MolyueHHble YMEHUS B IPAKTUYECKUX 3a/1adax.

Haxomuth ocu (WM LEHTPbI) CUMMETPUU (UTYp, TPUMEHATh JABUKECHUSA
IUIOCKOCTH B MPOCTEHIINX CIydasiX.

[IpuMeHATh MONy4YeHHbIE 3HAHHUSA Ha HPAKTHUKE — CTPOUTh MaTeMaTHYECKHE
MOJIENH I 3a7]a4 peajbHON JKU3HU U NMPOBOAUTH COOTBETCTBYIOINE BBIUYUCIECHUS C
OpPUMEHEHUEM TMOAO0OMS M TPUTOHOMETpUYECKUX (YyHKUUN (MOJB3YSCh, L€
HE00X0AUMO, KaJIbKYJIITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
H KoauuecTBO 4acoB
Ne AMMEHOBATIHE DJIeKTpOHHbIe (LN(POBbHIE)
pa3ie/ioB  TeM KoHTpoJbHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
nporpamMmbl padoThI padoTsI
IIpocreitmme
T€OMETPUUECKHIE
UTYPBI U UX
. fBO ;fma y Bu6mmorexa 1[OK
’ https://m.edsoo.ru/7f415e2e
N3mepenue
TEOMETPUUECKHUX
BEJINYUH
bu6moreka [IOK
2 T 22 1
PEYrOTbHHKH https://m.edsoo.ru/7f415e2e
[TapannensHbie
3 MpsSIMBIC, CyMMa 14 1 bubmorera [IOK
P > VM https://m.edsoo.ru/7f415e2e
YTJIOB TPEYrOJIbHUKA
OKpYyXHOCTb U KPYT.
Py Pyt bu6mmoreka [IOK
4 ['eomeTpuueckue 14 1
https://m.edsoo.ru/7f415e2e
MTOCTPOCHUS
[ToBTOpEHME, bubnuoreka [JOK
5 . 4 1
000011eHNE 3HAHUI https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO
YACOB I10 68 4 0

I[TPOTPAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIIACC

HaumMeHoBaHme KoanuecTBo yacoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3iejioB U TEM KoHTpoJbHbIE IIpakTH4eckue
n/n Beero o0pa3oBaTe/ibHbIE Pecypchl
NporpaMmel padoThI padoThI
. bubnuotexa [JOK
1 YeThIpEXyroIbHUKN 12
pexyr https://m.edsoo.ru/7f417e18
Teopema ®aneca u
Teopema o
2 MPOTIOPITUOHATBHBIX 15 Bubamorexa [JOK
ponopt https://m.edsoo.ru/7f417e18
OTpe3Kax, MO I00HbBIC
TPEYrOTBHUKH
IImomans. Haxoxnenue
Ioniaaei
3 TPEYTroJIbHUKOB U 14 bubnuoreka [IOK
MHOTOYTOJIbHBIX QUTYD. https://m.edsoo.ru/7f417e18
ITmomanu moxoOHBIX
uryp
4 Teopema [Iudaropa u 10 bubnuoreka [JOK
Hayajia TPUrOHOMETPUHU https://m.edsoo.ru/7f417e18
VYTIIbI B OKPYKHOCTH.
Brincannsie u
OTIMICAaHHBIE
bubnuoreka [JOK
5 YEeThIPEXYrOJIbHUKH. 13
https://m.edsoo.ru/7f417e18
KacarenbHble k
okpyxHocTu. Kacanue
OKPYKHOCTEN



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

6 [ToBTOpeHue, 4 bubnuoreka [IOK
00001IeHne 3HaHNI https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f417e18

9 KUIIACC

HaumMeHoBaHme KoanuecTBo yacoB

Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3iejioB U TEM KoHTpoJbHbIE IIpakTH4eckue

n/n Beero o0pa3oBaTe/ibHbIE pecypchl
nporpamMmbl padoThI padoTsI
Tpuronomerpus.

1 Teopembl KOCUHYCOB 16 1 bubnuoreka [JOK
U CUHYCOB. Pemenue https://m.edsoo.ru/7f41al2c
TPEYroJIbHUKOB
[IpeoGpa3zoBanue
moao0us. Eub 10K

nonmmoTexa

2 M 10 1

eTprHeCie https://m.edsoo.ru/7f41al2c
COOTHOIIICHUS B
OKPY>KHOCTHU
bu6moreka [IOK
3 B 12 1
CHTOPE! https://m.edsoo.ru/7f41al2c
€KapTOBbI

4 foo pI/IHaTI)I Ha 9 1 Bubamorexa [JOK

b2 https://m.edsoo.ru/7f41al2c
IJI0CKOCTH
[IpaBunbHbIC
MHOTOYTOJIbHUKH.

5 JliviHa OKPY>KHOCTH U 3 bubmuoreka [JOK
IJIOILA/Ib KpyTa. https://m.edsoo.ru/7f41al2c
Beruucnenue
miomaaei

5 JIBro>keHust 6 bubmuoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/7f41al2c



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

[ToBTOpEHME,
000011eHME, 7 bu6moreka [JOK
cUCTeMaTHu3aIus https://m.edsoo.ru/7f41lal2c
3HAaHUHU

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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