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HOACHUTEJIBHAS 3AIINCKA

['eomMeTpuss Kak OJMH M3 OCHOBHBIX pAa3feloB IIKOJbHOM MaTeMaTHKH,
UMEIOIUNA CBOEW 1IeJbI0 O0ECIEeYUTh M3YYEHUE CBOMCTB M pa3sMepoB (QUIYp, HX
OTHOILLIEHHUM U B3aUMHOE PACIIOJIOKEHHE, ONMPAETCS HA JJIOTHYECKYIO, TOKA3aTENbHYIO
nuHu0. L{eHHOCTh N3yUYeHusi FeOMETPUU Ha YPOBHE OCHOBHOT'O OOIEro 00pa30BaHMs
3aKJII0YAeTCsl B TOM, 4YTO OOYyYalOIIMICS YYUTCS MPOBOJUTH JIOKa3aTEJbHbBIE
paccyKIeHHusl, CTPOUTh JIOTMUYECKHE YMO3AKIIOUEHHUs], JIOKa3blBaTb HCTHUHHBIE
YTBEPKACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTEH PACCYKIEHUS «OT
OPOTUBHOIO», OTJIMYaTh CBOWCTBA OT NPHU3HAKOB, (GOPMYIUPOBATH OOpaTHbIE
YTBEPKIACHUS.

Bropoil nenbr0 u3ydeHHs TEOMETPUM SBISETCS MCIOJB30BAaHHE €€ Kak
WHCTPYMEHTA TIPU PEIICHUH KaK MaTEeMAaTHYECKUX, TaK W MPAKTHYECKUX 3ajad,
BCTPEUAIOIINXCS B peajbHOM ku3HU. O0yUaromuiics 10IKEH HAyYUThCS ONPEIETUTh
reOMETPUYECKYI0 (UTYPY, ONMKUCATHh CIOBAMH JAHHBIM YepTEX WU PUCYHOK, HAUTHU
IUIONIA/Ib 3€MEJIBHOTO yYacTKa, PACCUUTATh HEOOXOIUMYIO JJIMHY OMTOBOJIOKOHHOTO
Kabenst win TpedyeMble pa3Mephl rapaxa ajisi aBTOMOOWIIA. DTOMY COOTBETCTBYET
BTOpasi, BBIYUCIUTENbHAS JIMHUS B U3ydYeHUU reomerpuu. [lpu permenun 3amad
NPAKTUYECKOTO Xapakrepa 00ydaroluics YUUTCS CTPOUTh MAaTEMaTUYECKUE MOJIENN
peanbHbIX JKMU3HEHHBIX CHUTyallMil, MPOBOJUTH BBIYUCICHUS W  OLICHUBATH
aJIeKBaTHOCTh MOJIyYEHHOI'O PE3yJIbTata.

KpaiiHe BaxkHO TOMUYEPKUBATH CBSI3U TEOMETPUU C JIPYTUMHU y4YEOHBIMU
npeIMeTaMH, MOTUBUPOBAThH MCIIOJIb30BATh OMPENIETICHUSI TEOMETPUIECKUX QUTYp U
HOHSITHH, TEMOHCTPUPOBATH IPUMEHEHUE TTOJIYYCHHBIX YMEHHUI B (PU3UKE U TEXHHKE.
Otu cBsizu Hambomee Spko BUAHBI B Temax «Bekropb», «Tpuronomerpuueckue
COOTHOIIEHUs», «MeToa koopauHat» u «Teopema [Tudaropar.

VYyeOnbiii kypc «l'eoMeTpusi» BKIIOYAET CIEAYIONIME OCHOBHBIC pPa3eiibl
comepkanmsi: «l'eomerpuyeckne (QGUIYypel W HX CBOWCTBa», «M3mepenue
F€OMETPUYECKUX BEINYUHY, «/eKapTOBbl KOOPJAMHATHI Ha IMJIOCKOCTHY, «BeKTOpbI»,
«/IBmwxenus mnockoctny, «IIpeodpazoBanus mogo0us».

Ha u3yuyenue yuebHoro kypca «I'eomerpusi» orBoautcsa 204 daca: B 7 Kiiacce —
68 yacoB (2 yaca B Hezelo), B 8 kinacce — 68 yacoB (2 yaca B Hezienio), B 9 kiacce —
68 yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Havanbabie nonsATUA reoMerpuu. Touka, mpsiMmas, OTPE30OK, Jdyd. Yroia. Buusl
yrioB. BeprukaneHble U CMexHbIe yrabl. buccexktpuca yria. JlomaHas,
MHOTI'OYTOJIbHUK. IlapaniensHOCTh U NEpIEeHAUKYIAPHOCTD IIPSAMBIX.

CummeTtpuunbie ¢purypsl. OCHOBHBIE CBOMCTBAa oceBOoW cummeTpuu. [Ipumepbl
CUMMETPHUHU B OKPYKAIOIIEM MUPE.

OCHOBHBIE TIOCTPOEHUS C MOMOIIBID LUPKYJISl M JIMHEWKH. TpeyrojapHUK.
Beicora, MmennaHa, OuccekTpuca, uX CBOMCTBaA.

PaBHOOeApeHHBII W PaBHOCTOPOHHUM  TpeyrojibHUKH.  HepaBeHcTBO
TPEYrOJIbHUKA.

CBolicTBa M MpU3HAKU PAaBHOOENPEHHOTO TpeyrojibHUKa. [Ipr3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa M NMpU3HAKH MapaJIEIbHBIX NpsMbIX. CymMMa yrioB TPEYrojbHUKA.
Bremnue yribl TpeyrojibHUKa.

[IpsMoyronbHblld  TpeyroibHUK. CBONCTBO  MEAUAHbl  MPSAMOYTOJIBHOTO
TPEyroJIbHUKa, MPOBEAEHHOW K TMNOTeHy3e. [Ipu3Haku paBeHCTBA NMPSAMOYTOJIbHBIX
TPEYrOJbHUKOB. [IpsSMOYTONIBHBINA TPEYTOJIBHUK 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'eomerpuueckoe MecTOo TO4YeK. buccekrpuca yrma U CEepeIUHHBIN
NEPIEHIUKYISP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

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

8 KUIACC

Yereipéxyronpauku. [lapamienorpamMm, ero npusHaku W CBOWCTBA. YacTHbIe
Clyyad NapaieorpaMMoB (MPSAMOYTOJbHUK, POMO, KBaapaT), UX MPU3HAKU U
cBoiictBa. Tpameuwusi, paBHOOOKass Tpamenusi, €€ CBOHCTBA W MPU3HAKU.
[IpssmoyronpHas Tpaneuus.

Meton yasoenuss Mmenuanbl. lleHTpanbHas cummerpus. Teopema @Paneca u
TEOpEMA O MPOMOPUHOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYTroJbHUKA U Tpaneuuu. LleHTp macc TpeyroibHUKA.

[logoOue TtpeyronbHUKOB, KodpduimeHt mnoxgodus. IlpuszHaku nogOOUsS
TPEYroiabHUKOB. [[puMenenne nogo0us npu peleHny NPakTUYECKUX 3a1ad.



CaoiicTBa momane reomerpuyeckux Guryp. Dopmynbl i IIOHIAAU
TpeyrojibHUKa, Tapaienorpamma, pomba u Tpaneuud. OTHOIICHHE TUIOMIAIEH
MoJ00HBIX GUryp.

Bpruuciienue 1uiomaned TPEYroJbHUKOB WU MHOT'OYTOJIBHUKOB Ha KIIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa npu pemieHun
MPAKTUYECKUX 3a]1a4.

CuHyCc, KOCHMHYC, TaHI€HC OCTpPOTO yrila MPsSIMOYTOJIBHOIO TPEYTrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUTOHOMETpUUECKUE (DYHKIIUU YTIIOB
B 30, 45 u 60°.

Brincannbie ¥ LEHTpAIBHBIEC YTJIBI, YTOJ MEXIY KaCaTeJIbHOU U XOPAOU. YTIIbI
MEXIY XOpJaMH M CEKylIMMHU. BrHHCaHHbIE W ONUCAHHBIE YETBIPEXYTOJIbHUKH.
B3aumHoe pacnonoxenue AByX OKpyxkHocTed. Kacanue oxpyxknHocrteir. OOmue
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 1o 180°. OcHOBHOE TPUTOHOMETPHUECKOE
TOXJ1eCTBO. DOPMYIIbI IPUBEICHHUS.

Pemennie TpeyronpHukoB. TeopeMa KOCHHYCOB M TeOpeMa CHUHYCOB. PemieHue
IPaKTUYECKUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pazoBanue nompodus. [lomodrie COOTBETCTBEHHBIX AIIEMEHTOB.

Teopema 0 MPOU3BEAEHUH OTPE3KOB XOP/I, TEOPEMBI O MPOU3ZBEAECHUN OTPE3KOB
CEKYLIUX, TEOPEMA O KBaJpaTe KacaTeJIbHOM.

Bektop, gnmumHa  (MOAysib) — BEKTOpa,  COHANPaBICHHBIE  BEKTOPHI,
IPOTUBOMOJIOKHO HAIPABIECHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO
BEKTOPOB, OIEpalli  HaJ BEKTOpaMu. Pa3lioxkeHue BEKTopa IO JIBYM
HEKOJUIMHEapHbIM BekTopaM. Koopaunatel Bektopa. CkansipHOE€ MNpPOU3BEICHUE
BEKTOPOB, IPUMEHEHHE 11 HAX0XKACHUS JJIMH U YTJIOB.

JlekapTOoBbl KOOPAMHATHI HA IUIOCKOCTU. YPAaBHEHUS NPSIMOU U OKPYKHOCTH B
KOOpJMHATaX, IEPECECYCHUE OKPYKHOCTEH M HpsMBIX. MeTon KOOpAMHAT U €ro
IIPUMEHEHHE.

IIpaBunbHBIE MHOTOYTOJIBHUKU. [[iIMHA OKpy»KHOCTH. ['pagycHas u paguaHHas
Mepa yria, BBIYMCIEHHE JUIMH Jyr OKpyxkHocTeil. Ilnomaae Kkpyra, cekropa,
CerMeHTa.

JIBIDKEHUSI TUIOCKOCTH M BHYTPEHHHE CHMMETpHH (GuUryp (djaeMeHTapHbIe
npeactasnenus). [lapannensHeiil nepeHoc. [loBopor.



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

JIMUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE  Ppe3yJbTaTbl OCBOEHUS MpPOrpaMMbl  y4eOHOTO  Kypca
«I"eomeTpus» XapaKTepU3yrOTCA:

1) naTpuoTHYeCcKOe BOCIMTAHHUE:

NPOSIBJIEGHUEM MHTEpeca K MPOIUIOMY U HACTOSAILIEMY POCCUMCKON MaTeMaTUKH,
LIEHHOCTHBIM OTHOUIEHUEM K JTOCTHXKEHHUSIM POCCUMCKUX MaTEMaTUKOB U POCCUICKOMN
MaTEMaTUYECKOM IIKOJIbI, K UCIOJIb30BAHUIO ITUX JOCTHKEHUU B APYrMX Haykax U
NPUKIAIHBIX cepax;

2) rpa:k1aHCcKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJTHEHUIO OOS3aHHOCTEW Tpa)KIaHUMHA W peaju3allid ero
npaB, IPEICTABIEHUEM O MAaTEMAaTHUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3TUUHBIX
CTPYKTYp, SIBIICHUH, MpOIEAyp TPaKJaHCKOro oOIecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXJCHHIO OSTHYECKUX MPOoOIeM, CBA3AaHHBIX C
NPAKTUYECKUM  TMPUMEHEHUEM JOCTIKEHMH HayKH, OCO3HAHHEM BaKHOCTHU
MOPaJIbHO-3TUYECKHUX IPUHIIUIIOB B IESITEIIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOM Ha AaKTHUBHOE YYacTHE B PpEIICHWH IPAKTHYECKUX 3ajad
MaTEMaTU4YECKOM HAINPaBIECHHOCTH, OCO3HAaHUEM Ba)XHOCTH MaTEMaTUYECKOTO
o0pa3oBaHMs Ha MPOTSHKEHUM BCEH KU3HU JUIs YCIEIIHOW NpoQecCHOHANIbHON
JESITEIbHOCTH W PAa3BUTHEM HEOOXOAMMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
IOCTPOEHUEM HMHIUBUAYATbHONW TPAaeKTOpUM O0Opa30BaHUs U KUZHEHHBIX IUIAHOB C
y4ETOM JIMUHBIX HHTEPECOB U 0OILECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCTBIO K  SMOLMOHAIIBHOMY M 3CTETUYECKOMY  BOCHPHUATHIO
MaTeMaTU4eCKUX OOBEKTOB, 3aJad, PELICHHWH, pacCyKICHUH, YMEHHUIO BHJIEThH
MaTeMaTU4YeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuell B JEATEIbHOCTH Ha COBPEMEHHYK) CHUCTEMY Hay4HBIX
IIPEACTaBICHN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS 4YEJIOBEKA, MPUPOIBI U
o0miecTBa, TMOHMMAaHMEM MaTeMaTUYECKOM HayKH Kak c@epbl Yel0oBeuecKOon
NEeSATENbHOCTH, 3TAaNoB €€ PAa3BUTUSA M 3HAYMMOCTH JUIsl Pa3BUTHS LMBUIIU3ALINH,
OBJIAJICHUEM SI3BIKOM MATEMATHKHM M MaTE€MaTHYECKOW KyJbTypOH KakK CpelICTBOM
MO3HAHUS MHpaA, OBJAJACHUEM MPOCTEUINMMU HaBBIKAMHM HCCJEI0BATEIbCKON
NEeSATENbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (OPMHUPOBAHHME KYJbTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU :



TFOTOBHOCTBIO TMPHUMEHSITh MAaT€MAaTHYECKHE 3HaHUs B HWHTEpPEcax CBOErO
3I0pOBbsl,  BEJEHUA  310pOoBOro  oOpaza  XuU3HU  (3JOpOBOE  IHUTAHHE,
cOQJIaHCUPOBaHHBIA PEXHUM 3aHATUH W OTObIXa, peryispHas (Qunyeckas
aKTUBHOCTH), C(OOPMHUPOBAHHOCTHIO HABbIKA pe(ICKCHUU, MPU3HAHUEM CBOETO IpaBa
Ha OIIKMOKY M TAKOTO K€ MpaBa JPyroro 4yeJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHHE MaTEMaTUYECKUX 3HAHUU I pEeIIeHMs 3ajay B
00JIaCTH COXPaHHOCTH OKPYXAIOUIEH Cpeibl, MIIAHUPOBAHUS MOCTYIKOB U OLEHKU HX
BO3MOXHBIX TOCJIEJICTBUN I OKpYXalolleld Cpelnbl, OCO3HAHUEM TIJI00AIBHOIO
XapakTepa HKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) aganTanmms K M3MeHSIIOIIMMCH YCJIOBUSIM COUMAJIbHOW W NPHPOIHOI
cpeabl:

TFOTOBHOCTBIO K JIEUCTBHSIM B YCJIOBHSIX HEONPEAENEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO JAESTeNIbHOCTh, B TOM YHCIIE
YMEHHE YUUThCA y APYTUX JIOACH, IpHUOOpeTaTh B COBMECTHOM JEATEIHLHOCTH HOBBIE
3HAHMSI, HABBIKK M KOMIIETEHIIUU U3 OMbITA IPYTHX;

HEOOXOJMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
dbopMynHpoBaTh MU, TOHATHS, THUIOTE3bl 00 OOBEKTAX U SBICHUSX, B TOM YHUCIE
paHee  HEM3BECTHBIX, OCO3HaBaThb  Je(PUIMTHI  COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, INIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BbI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTUPOBATH IHPUHUMAEMBIC
pelieHuss M JAeWCTBUSA, (QOPMYIUPOBAaTH M OLIEHUBATh PUCKU M TOCIEACTBHUA,
(bopMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIe yHUBEPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble Jornueckue AecTBU:

e BBIBIATh M XapaKTePU30BATh CYIIECTBCHHBIC MPU3HAKH MATEMaTUYECKUX
O0OBEKTOB, TIOHATHH, OTHOIICHUN MEXIy TMOHATUSAMU, (OPMYITHPOBATH
OTIpEICICHNs] ~ TOHATUW,  yCTaHABIMBATh  CYIIECTBEHHBIM  TMpHU3HAK
KIaccu(UKaIMi, OCHOBaHUS i OOOOIIEHUS ¥ CpaBHEHUS, KPUTEPHUH
IPOBOJAMMOTO aHAIIN34;

e BOCHOpPUHUMATH,  (opMynaupoBaTb M  NIpeoOpa3OBbIBATH  CYKJICHHUS:
yTBEPAUTEIbHbIE W OTpUIATEIbHbIE, €IWUHUYHbIC, YAaCTHbIE U OOIIHUE,
YCIIOBHBIE;

e BBUBJISATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHUBOPEUMS
B (¢akTax, JAHHBIX, HAONIOJEHUAX M YTBEPXKICHUSX, MpeasiaraTb KpUTEpUU
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEUM;



JenaTh BBIBOABI C HCIOJIB30BAHUEM 33aKOHOB JIOTUKH, JE€IyKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHHUI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

pa30bupaTh JOKAa3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKICHUU (MpAMBIE U OT
MPOTUBHOIO), TPOBOAUTH CAMOCTOSITENIBHO HECJIOXHBIE JOKA3aTeIbCTBA
MaTeMaTU4YeCKuX (PaKTOB, BBICTPAUBATh apryMEHTAIUIO, IPUBOAUTH IPUMEPHI
U KOHTPIIpUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHUS;

BbIOMpaTh CcHoco0 pemleHus ydeOHOM 3agaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEIICHUs, BHIOUpaTh HauboJiee MOAXOAANUNA C  Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciie0BaTe/IbLCKNE JEHCTBUS

UCIIOJIb30BaTh BOMPOCHI KaK MCCICIOBATCILCKHA HWHCTPYMEHT TTO3HAHUSA,
GopMyIHpOBaTE  BOMPOCH], (QHUKCHUPYIOIIME MPOTUBOPEYHE, MPOOIEMY,
CaMOCTOSTEILHO YCTaHaBIMBATh UCKOMOE M JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3UITMIO, MHCHUE;

IPOBOAUTh IO CaMOCTOSTEJIBHO COCTaBJIICHHOMY IUIaHY  HECIIOKHBIN
OKCIIEPUMEHT, HEOOJIBIIIOE HMCCIEIOBaHNE MO0 YCTAHOBJICHHUIO OCOOCHHOCTEH
MaTeMaTUYECKOTO 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEXIY COOOiA;
CaMOCTOATEIBLHO (POPMYIHUPOBaTH OOOOIICHUS M BBIBOABI 1O PE3yJbTaTaM
NPOBEACHHOTO HAOJIONICHUS, HWCCIIEIOBaHMs, OICGHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB M O00OIICHUI;

NPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpOIlecca, a TaKKe BBIIBUTATh
MPE/IIONI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh  HEJIOCTATOYHOCTh W M30BITOYHOCTh HMH(POpPMAIIUU, JIaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, AaHAIM3UPOBATh, CHCTEMATU3UPOBATh U HMHTEPIPETHPOBATH
UH(GOPMAIINIO PA3ITMYHBIX BUAOB U (POPM MpeICTaBIICHNUS,

BBHIOMpaTh (OpMy MpeacTaBieHUs HHPOpPMAIMM W WUTIOCTPUPOBATH
pemraemMbie  3aJa4d  CXeMaMH, JuarpaMMaM#, HWHOW Tpadukoil U ux
KOMOMWHAIIHSIMU;

OIICHMBATh HAAE&KHOCTh HMHPOPMAIMK 10 KPUTEPHUSIM, MPEAIOKCHHBIM
y4uTeIeM WK CPOPMYIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBHSA:

BOCIIPUHUMATH U (POPMYTUPOBATH CYX IAEHUS B COOTBETCTBUU C YCIOBHUSIMU U
LEeNsIMH OOUIEHUs, SICHO, TOYHO, TPAMOTHO BbIpa)KaTh CBOIO TOYKY 3PEHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUA 10 XOAY pPEIICHUS
3a7]a4M, KOMMEHTUPOBATH MOJIYYECHHBIN PE3YJIbTaT;

B XOJIe¢ OOCYKIEHHUS 3aJaBaTh BOIPOCHI IO CYMIECTBY OOCYKIAEMOUW TEMBI,
npoOJieMbl, periaeMoi 3ajlauu, BbICKA3bIBaTh HUJEH, HAllCJICHHbIE HA IMOMCK
pELICHUS, CONOCTABIATh CBOU CYXKICHUSA C CYXKICHUSIMHU JPYTUX YUACTHHKOB



nuanora, OOHapyXuBaTh pa3liUuMe U CXOJCTBO TMO3UIIMH, B KOPPEKTHOM
dbopme hopmMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAXKEHUS;

MPEACTABIATh PE3yJIbTaThl PELIECHUs 3aJayud, SKCIEPUMEHTA, HUCCIEAOBAHMS,
MPOEKTa, CAMOCTOSTENIbHO BBIOMpaTh OpMaT BBICTYIUIEHUS C Y4ETOM 3a1ad
pe3eHTAlMi U 0COOCHHOCTEN ayIUTOPHH;

MOHUMATh W KCIOJIb30BATh MPEUMYIIECTBA KOMAHJAHOW W WHAUBUIYaTbHOU
paboTHI NP pPEIICHUN YIeOHBIX MATEMATHYECKUX 3a/1a4;

OPUHUMATh LEJdb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATh OPraHU3aIUIo
COBMECTHOM paboThl, paclpeAessaTh BUAbl padoT, J0roBapuBaThCs, 00CYKAaTh
polIecC U pe3ysibTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;
y4acTBOBATh B IPYMIOBBIX hopMax pabOThl (00CYKIeHUs, 0OMEH MHEHUSIMU,
MO3TOBbIE€ IITYPMbl M JIpyTHU€), BBHIMOJHATH CBOKO YacTb paboOThl U
KOOPJIMHUPOBATh CBOU JICHCTBUSI C JPYTUMH UYJI€HAMHU KOMAaHJbl, OI[CHUBATh
KauecTBO CBOETO BKJaja B  OOmMMUA  MPOAYKT TIO  KPUTEPHUSIM,
chopMyJIMPOBAaHHBIM YUYaCTHUKAMH B3aHUMOCHCTBHUSI.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJSATh IUIAH, AITOPUTM pEHIEHUs 3aJayd (WIH €ro
4acTh), BbIOMpATh CMOCOO peIIeHHs ¢ Y4€TOM HMMEIOIIUXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pelieHuii ¢ y4éToM HOBOW MHGOPMAIIUH.

CaMOKOHTpOJ'lI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

BJIAJETh CIIOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOJISL Mpoliecca U pe3yspTaTa
pelieHns MaTeMaTUYECKOM 3a1a4u;

OpEABUAETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IPU PEIICHUU 3aJ1ayH,
BHOCUTh KOPPEKTHBBI B JESITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE peE3yJibTaTa ACATEIBHOCTH IOCTABJICHHOW LEIU U
YCIIOBUSIM, OOBSCHATh NPUYHHBI JIOCTUKEHHUS WM HEJOCTHKEHUS IIEJH,
HAXOJUTh OLINOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K xoHmy oOydenus B 7 Kjaacce OOyYalOIIUMKCS TOJYYUT CICAYIOIIHE

MPEIMETHBIE PE3YIbTATHI:

Pacno3naBaTh M3y4eHHbIE TEOMETPUUECKUE (PUTYPBI, OMPEIEIATh UX B3aUMHOE

pacroioKeHue, u300paxaTb TreoOMETpUYecKHe (UTypbl, BBIMOJHATH YEPTEKHU IO
YCIOBHIO 3aJaud. M3MepsATh JIMHEWHBbIE W YIVIOBBIE BEJIWYMHBL Pemare 3amaun Ha
BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYHH YTJIOB.



Jenatb rpy0Oyro OLIEHKY JIMHEMHBIX U YTJIOBBIX BEJIMYUH IPEAMETOB B peabHOM
KU3HU, Pa3MEpPOB NMPUPOIHBIX 00BEKTOB. Paznuuare pazMepbl 3TUX OOBEKTOB IO
MOPSAJIKY BEJTUYUHBI.

CTpouTh 4epTEKHU K TEOMETPUUECKHUM 3a1a4aM.

[lonp30BaTbCs  NpPU3HAKAMH DPABEHCTBA  TPEYIOJIBHUKOB, HCIIOJIb30BaTh
MPU3HAKKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB MIPU PEILIEHUH 3a/1a4.

[IpoBOAUTE JIOTMYECKUE PACCYXKIAEHUS C HCHOJb30BAHUEM TI'€OMETPUYECKUX
TEOPEM.

Ilonp30BaTbCs NPU3HAKAMH PABEHCTBA IPSAMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEJMaHBbI, MPOBEAEHHON K THIIOTEHY3€ NPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B
pELIEHNN FEOMETPUUECKUX 3a/1au.

Onpenensate NapayuiebHOCTh MPSMBIX C MOMOILBIO YTIIOB, KOTOPbIE 00pa3yeT C
HUMH ceKymasd. Onpenensitb MapauieIbHOCTh MPSMBIX C IOMOLIBIO PAaBEHCTBA
PaCcCTOSIHUN OT TOYEK OJHOM IPSAMOU 10 TOYEK APYroM MpsMOi.

Pemath 3a1aun Ha KieTyaToi Oymare.

[TpoBOANTEL BBHIYUCIICHUSI U HAXOAUTH YUCIIOBbIC M OYKBEHHBIC 3HAUYCHHS YTJIOB
B T€OMETPUYECKHX 3a/layaX C HCIOJIb30BAaHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHBIX TMpU MEPECEYCHUH JBYX
napajuieNIbHbIX TMPAMBIX CEKyllel. Pemare mpakTHUYecKue 3a/laud Ha HaXOXKIEHUE
YTJIOB.

Bianetp mNOHATHEM TIE€OMETPUYECKOTO MECTa TOYEK. YMETh OIPEaeIsaTh
OMCCEeKTpHCY yIJia U CEPEIUHHBIN MEPIEHIUKYISIP K OTPE3KYy KaK IreOMETPUUYECKUE
MecTa TOYEK.

@opmMynUPOBaTh ONPEACICHU OKPYKHOCTM U Kpyra, XopAbl U JHaMeTpa
OKPY’KHOCTH, TOJIb30BAThCS UX CBOMCTBAMHU. YMETh NMPUMEHSATH 3TU CBOMCTBA MPHU
peLIeHUH 3a7ay.

Bianetp mNOHATMEM ONMCAaHHOM OKOJO TPEYTOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ ueHTp. llomb3oBaThecs (akTaMu O TOM, YTO OHUCCEKTPUCHI YIIIOB
TPEYroJIbHUKA IIEPECEKAIOTCd B OJHOW TOYKE, M O TOM, YTO CEPEIHHHBIC
MEPIEHAUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOW TOYKE.

Bianetp moHsATHEM KacaTeNpbHOW K OKPYXKHOCTH, MOJIb30BAThCS TEOPEMOU O
MEPIIEHAUKYJIAPHOCTH KacaTeJIbHOM U paguyca, POBEAEHHOIO K TOYKE KACAHUS.

[Tonp30BaThCs NPOCTEUIINMU T€OMETPUUECKUMH HEPABEHCTBAMHU, IOHUMATh X
MPAKTUYECKANA CMBICI.

IIpoBOAUTE OCHOBHBIE T'€OMETPUYECKUE MOCTPOEHUS C MOMOIIBIO LHUPKYJIS U
JIMHEVKH.

K xoHmy oOydenus B 8 Kkiacce oOy4armuics TMOJYYUT CICAYIOIIHE
MPEIMETHBIE PE3YIbTATHI:

PacnoznaBath  OCHOBHBIE BHJABI  YETBHIPEXYTOJBHUKOB, HUX  DJIEMEHTHI,
MOJIb30BAThCSI KX CBOMCTBAMU MPU PEUICHUHA T€OMETPUUYECKUX 3a]1a4.



[IpuMeHsATh CBOICTBA TOYKM IEPECEUEHUs MeEIUaH TPEYroyibHUKa (LIEHTpa
Macc) B PELICHUH 3a/1ay.

BrnageTts noHAaTHEM CpeHEN JIMHUM TPEYroJibHUKA U Tpaneuuu, IPUMEHITh UX
CBOMCTBA IIPU pELICHUU reoMeTpuuecKuX 3anad. Ilonp3oBatecsa Teopemont Paneca u
TEOPEMON O TPOMOPLUOHAIBHBIX OTpe3KaxX, MNPUMEHITb UX I pelleHus
MPaKTUYECKUX 3a]1a4.

[IpyMeHsATh MPU3HAKU MOAO0OUS TPEYTrOJbHUKOB B PEUICHUH T'€OMETPUUYECKUX
3azay.

[lonb3oBaThcst Teopemoi Iludaropa s pelieHUs TEeOMETPUUYECKUX U
npakTuyeckux 3agad. CTpouTh MaTeMaTHUECKYI0 MOJIeNb B MPAKTUUYECKUX 3ajadax,
CaMOCTOSTEIILHO JIeNIaTh YEPTEXK U HAXOJAUTH COOTBETCTBYIOUIUE JJIUHBI.

Bnagets mMoOHATHUSMM CHHYCA, KOCHMHYCa M TaHreHca OCTpPOro yria
OPSIMOYTOJIBHOTO TpeyroyibHUKa. [l01b30BaThCsl ATUMHU TMOHATUSMU JJIsi pELIEHUs
NPAKTUYECKUX 3a/ad.

Boruncnars (pa3nuyHbIMU crioco0aMM) IUIOHIAAb TPEYroJbHUKA M IUJIOLIATU
MHOTOYTOJIbHBIX (PUTyp (TOJB3YACh, T/I€ HEOOXOIUMO, KAIbKYIATOpOM). [IpuMeHsTh
MOJIYYEHHBIE YMEHHSI B IPAKTUUYECKUX 3aa4ax.

BnageTs NOHATUSMM BOUCAHHOTO U IIEHTPAJIbHOTO YIJIa, HCIIOJIb30BaTh
TEOPEMbI O BIMCAHHBIX yriax, yriax MexIy XOopAaMmH (CEeKYUIUMHU) U YIe MEXIy
KacaTeJIbHOM U XOp0i MpHU PEeIIeHUH FT€OMETPUUECKUX 3a/1aY.

BnageTs mOHATHEM ONMMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSATH CBOMICTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA TIPU PEIICHUU 3a]1a4.

[IpyMeHsATh MOTyYeHHbIE 3HAHUS Ha TMPAKTUKE — CTPOUTh MaTEMaTUYECKUE
MOJIENU IS 3a]1a4 PeajbHON KM3HU U MPOBOJIUTH COOTBETCTBYIONINE BBHIYHCICHHUS C
NpUMEHEHHEM TOJ00US Y TPUTOHOMETpHHM  (MOJB3YSACh, TA€ HEO0OXOIUMO,
KUIBKYJIATOPOM).

K konmy oOyuenmss B 9 kJacce oOydaronmuics TIOIYYHUT CIASAYIOITHE
IIPEIMETHBIE PE3yTbTATHI:

3HaTh TPUTOHOMETPUYECKUE QYHKIIMH OCTPHIX YTJIOB, HAXOJUTH C UX MOMOIIbIO
pa3IuYHbIE 3JEMEHTHI PSIMOYTOJBHOIO TPEYTOJIbHUKA («PEIICHHE MPSIMOYTOJBHBIX
TPEYroJbHUKOBY»). Haxonuts (C MOMOIIBIO KalIbKyJIsTOpa) JIMHBI W YIJIBL IS
HETaOJMYHBIX 3HAUCHUH.

[Tonp3oBaTbess GopMyiamMu HPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUII HAXOXJACHUS COOTHOLIEHUH MEXAYy TPUTOHOMETPUYECKUMU
BEJIMYMHAMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JUISl HAXOXKIEHUS Pa3IMYHBIX
JJIEMEHTOB TPEYrOJIbHUKA («PELIEHUE TPEYrOJbHUKOB»), IPUMEHATh WX MpH
pELIEHNH F€OMETPUUYECKHX 3a]1ay.

Bnagete noHsATHSAMH IpeoOpa3oBaHUs MOJ00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nogoOHbix ¢uryp. Ilonp3oBaThCs CBOMCTBaMHM MOA00OMS MPOU3BOJIBHBIX (QUryp,
YMETh BBIYUCIISTh JIMHBIL M HAaXOAUTh YINIbl y MOAOOHBIX (uryp. IlpumeHsTH



CBOICTBA MO00MS B MPAKTHYECKUX 3a/1a4yax. Y METh NPUBOJUTH MPUMEPHI MOAOOHBIX
(Guryp B oOKpyXxaromemM MUpe.

ITonp30BaTbCsa TEOpEMaMU O IIPOU3BEACHUM OTPE3KOB XOpA, O INPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaJpaTe KacaTeJIbHOM.

[lonb30BaThC BEKTOpaMHU, MOHUMATh HX TE€OMETPUUECKUH U (PU3NYECKU
CMBIC]I, TPUMEHSITh WX B PEHIEHUH TEOMETPUYECKUX M (PU3MYECKUX 3aaad.
IIpuMeHATh CKaISIpHOE MIPOU3BEICHUE BEKTOPOB Ul HAXOKIEHUS UIMH U YIJIOB.

ITonp30BaThCAd METOAOM KOOPAMHAT HA IJIOCKOCTH, IPUMEHSTH €r0 B PELICHUU
F€OMETPUYECKUX U MPAKTUYECKUX 3a1au.

Bianers NOHATHMAMM IPAaBUIBHOIO MHOTOYIOJIBHMKA, [UIMHBI OKPY>KHOCTH,
JUIMHBl OyTW OKPYKHOCTM WU paJMaHHOM MEpbl yIJIa, YMETb BBIYHCIATH ILIOLIA]b
Kpyra u ero yacreu. [IpyuMeHsTh 1ojgy4eHHble YMEHU B IPAKTUYECKUX 3a7a4ax.

Haxomute ocu (MM UEHTPbI) CUMMETPUU (QUTYyp, NPUMEHSATH JBUMKEHUS
IJIOCKOCTH B IPOCTEUIIMNX CIIydasiX.

IIprMeHATh TOJIyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTH MaTEMaTHYECKue
MOJENM JUIS 3a/1a4 PeajlbHOW KU3HU U NPOBOJAUTH COOTBETCTBYIOIUE BBIYMCIICHUS C
OpUMEHEHUEM TOoJ00MsI W TPUTOHOMETPUUECKUX (yHKIMI (MONb3ysch, TIe
HE00XOAUMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3je/ioB U TeM uu¢poBbIe
Ne i/ P Konrpoabublie | IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
[Ipocreiime reomerpuueckue GUrypsl U
P . P uryp bubmmoreka [{OK
1 nX CBOMCTBA. MI3MepeHne reomeTpudecKux 14
https://m.edsoo.ru/7f415e2e
BEJTUYMH
2 TpeyroysbHUKN 22 1 bubmorexa OK
https://m.edsoo.ru/7f415e2e
3 [TapamnensHble IpsiIMBIE, CyMMa YIJIOB 14 1 bubnuoreka [IOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U KpyT. ['eoMmeTprueckue 14 1 bubnuoreka [IOK
MOCTPOEHUS https://m.edsoo.ru/7f415e2e
bub OK
5 [ToBTOpEeHuUe, 0000IICHNE 3HAHUI 4 1 nommorexa 11
https://m.edsoo.ru/7f415¢e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 YeThIpEXYyroIbHUKA 12 1 bubmorexa HOK
https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
bubmmoreka [IOK
2 MIPOMOPIIMOHANBHBIX OTpe3Kax, M0I00HbIE 15 1
https://m.edsoo.ru/7f417e18
TPEYroJbHUKA
[Tnomane. Haxoxnenne momanei
8 A al Bu6nuorexa [IOK
3 TPEYrOJIbHUKOB U MHOTOYT'OJIbHBIX (QUTYD. 14 1
https://m.edsoo.ru/7f417e18
[Tnomaau mogoOHBIX HUTyp
4 Teopema IIudaropa u Havana 10 | bubnuoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHbie u
5 OIHMCAHHBIE YETHIPEXYTrOJIbHUKH. 13 | bubnuoreka [JOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpPY>KHOCTEH
bub OK
6 [ToBTOpEHUE, 0000IICHNE 3HAHUI 4 1 nommorexa I
https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcbl
| Tpuronomerpus. Teopembl KOCUHYCOB U 16 | bubnuorexa [JOK
CHUHYCOB. Penienue TpeyrojibsHUKOB https://m.edsoo.ru/7f41al2c
) [IpeoGpa3zoBanue nmogobus. Metpuueckue 10 | bubnnorexa [JOK
COOTHOLLIEHHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
b K
3 BexTops! 12 1 nommorexa 110
https://m.edsoo.ru/7f41a12c
bu6mmoreka [IOK
4 JlexapTOBBI KOOPAMHATHI HA INIOCKOCTH 9 1
https://m.edsoo.ru/7f41al2c
[IpaBusIbHBIE MHOTOYTOJIBHUKH. JlTHA
5 01? HOCTH U IIJIO y; b Kpyra g 8 bubamorexa LOK
Py Hl 'HU pyra. https://m.edsoo.ru/7f41al2¢c
Brruncnenune miomanei
bub OK
6 JIBYOKEHUS TIOCKOCTH 6 nommoreka L
https://m.edsoo.ru/7f41a12c
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 7 ) bu6mmoreka [JOK
3HAHUM https://m.edsoo.ru/7f41al12¢c
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0
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