MYHUIUITAJIBHOE ABTOHOMHOE OBHIEOBPA3OBATEJIBHOE YUPEX/IEHNE
CPEJJHAS1 OBIIEOBPA3OBATEJIBHAS IIKOJIA C YIJIYBJIEHHBIM U3YYEHUEM
NPEAMETOB XY JOXECTBEHHO-OCTETUYECKOI'O IUKJIA Ne 58 I'. TOMCKA

Buprokosa yi., 1.22, Tomck, 634062, ten.: (3822) 68-13-17, dakc: (3822) 67-88-78,
e-mail: school58@education70.ru
OKIIO 3628716 MHH/KIIII 7020014798/701701001

[Tpunoxenue AOOIT OO0
MYHULUMAJTIbHOE
ABTOHOMHOE MNMoanvcaHo undpPoBO NOANUCHIO:

MYHULMMANIBHOE ABTOHOMHOE
OBLLEOBPA3OBATE/IbHOE OBLEOBPA3OBATEJIbHOE

YUPEXIEHVIE CPEAHAA YUPEXK[IEHVIE CPEIHASA
OBLUEOBPA3OBATE/IbHAA  OBILIEOBPA3OBATENbHASA LUKOMA
LIKOJIA C YINYBJEHHbBIM C YITIYBJIEHHbIM V3YYEHUEM

WM3YYEHWEM MPEAMETOB MPEOMETOB XYJOXECTBEHHO-
XYIOMKECTBEHHO- SCTETUYECKOTO LUMKINMA Ne 58 T.

TOMCKA
SCTETUHECKOTO LINKITAN2 58 1. 5024.11.26 16:33:03 +07'00°
[. TOMCKA
PABOYAS ITIPOTPAMMA

y4eOHOro npeaMeTa

I'eomerpus

AJIS1 00y4aKOIIMXCSH C 32/IePKKOH MCUXMYECKOro Pa3BUTHA (BApHAHT 7)
(ocHOBHOE 001Iee 00pa3oBaHueE)

(7-9 kaacce)

CocraBurens: XoaeHkosa H.B.,
YUYUTEIh MAaTEMaTUKHU

r. Tomck


mailto:school58@education70.ru

HHOACHUTEJBHAA 3AIIUCKA

Pabouas mporpamma ydeOHoro mpeamera «l'eomeTpusi» i OOYYaAIOMIUXCS C
3allepKKOi mcuxudeckoro pasputus (mamee — 3I[IP) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3zoBaHMs cOcTaBieHa Ha ocHoBe (DemepallbHOTO roCyIapCTBEHHOTO 00pPa30BATEIILHOTO
CTaHaapra OCHOBHOTO o0miero oOpasoBanus (IIpukaz Munnpocsemenus Poccun ot
31.05.2021 1. Ne 287) (mamee — @DI'OC 0OO0O), DenepanbHON amanTUPOBAHHON
o0pa3oBaTeIbHON MPOTPaMMBbl OCHOBHOTO OOMIero oOpa3oBaHHsS MJiIsi OOYYArOIIUXCS C

OTpaHUYCHHBIMH BO3MOXKHOCTSIMH 310poBbsi (IIpuka3z Munnpocsemienus Poccum ot 24
HOs10ps 2022 1. Ne 1025).

Heau n3yyenus yueOHoro npeamera «I'eomerpusi»

Oo6mue nenmu u3ydenust yaueobnoro kypca «I'eomerpusi» npencrasiersl B OOIT OO0O.
OHU 3aKII0YAIOTCS, MPEXkIE BCErO0 B TOM, YTO Ha YpOKaX N€OMETPUU OOYyYaroOUIUiCs yUUTCS
MPOBOJUTH  JIOKA3aTEJIbHBIE  PACCYXKACHUS, CTPOUTH JIOTHYECKHE  YMO3AKIIOYCHMUS,
JIOKa3bIBaTh MCTUHHBIE YTBEPXKICHHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOJIUTH
pacCyXJeHHS «OT MPOTHBHOTO», OTIWYATh CBOMCTBA OT MPHU3HAKOB, (POPMYITHUPOBATH
oOpartHble  yTBepkIeHMs. B  o00ydeHMM yMEHHMIO pacCyX JaTb COCTOMT  BaKHOE
BOCIIUTATEIbHOE 3HAYCHHE W3YyYEHUS TEOMETPUU, NPUCYIIEE HMEHHO OTEUYECTBEHHOM
MaTeMaTUYECKOM LIKOJIE.

BTtopoii 1ienpio u3ydeHusi TeOMETPUU SBIISIETCS] UCIIONIB30BaHUE €€ KaK MHCTPYMEHTA MpU
pElIeHUU KaK MaTeMaTHYECKMX, TaK M MPAKTHUYECKHX 3aay, BCTPEUAIOLIUXCA B pEabHOM
KU3HU. DTOMY COOTBETCTBYET BTOpAsi, BBIYUCIUTEIbHAS JIMHUS B U3YYEHUHM T'€OMETPUU B
mikosie. st 3Toro yuuTento peKoMeHIyeTcs MoA0UpaTh 3a7aud MPaKTUYECKOro XapakTepa
JUIsL pacCMaTpUBAEMbIX TE€M, YUYUTh OOYYaIOIIUXCS CTPOUTh MAaTEMAaTUYECKHE MOIEIH
peanbHBIX >KMU3HEHHBIX CHUTYallMil, MPOBOJUTH BBIYHMCICHUS W OLICHUBATh aJIeKBAaTHOCTh
MOJIy4EeHHOTO pe3ynbTata. KpaliHe BaXHO MOMUYEPKMBATH CBA3UM TE€OMETPUMU C APYTHMHU
npeAMEeTaMi, MOTHUBHUPOBATh HCIOJB30BAaTh OMNPEICICHUS TEeOMETPUUECKUX (GUryp u
MOHATHM, JEMOHCTPUPOBATh MPUMEHEHHE MOJYYEHHBIX YMEHUN B (PU3UKE U TEXHUKE. JTU
CBsI3M Haubosee spKo BUAHBI B TeMax «BekTtopb», «TpUroHOMETpUUYECKHE COOTHOIIEHUS,
«Meton koopauHaT» u «Teopema [Tudaropay.

MecTo y4eOHOro Kypca B yueOHOM IJIaHE

CormacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3ydaercs y4ueOHbI Kypce «['eomeTpusi»,
KOTOPBIM BKJIIOYAeT CJENYIOIME OCHOBHBIE pa3fenbl cojepxkaHus: «[ eomeTpuyeckue
¢burypsl U UX cBOIcTBa», «/I3MepeHHE NeOMETPUYECKHX BEIMYHH», a Takxke «JlekapToBbI
-KOOPJIMHATHI Ha IUIOCKOCTH», «BekTopel», «/IBmxkenus mimockoct» u «lIpeoOpasoBanus
0100UsI».

Pabouas nporpamma ydyeOHoro nmpeamera «I'eomerpus» paccuntana Ha 208 yueOHbIX
JacoB 3a 3 rojia 00yueHus. YUeOHbIN TUIaH Ha U3YUCHHE MaTeMaTHKH B 7-9 Kiracce OTBOIUT 2
y4eOHBIX Yaca B He/IeN0, Bcero 68 yueOHbIX 4acoB.

YMK yueOHOro npeamera:
e Atanacsu JI.C., bByry3os B.®., Kagomues C.b., I'eomerpus 7-9 kiacc.

I. COAEP’ KAHUE YYEBHOI'O IPEJJIMETA
7 KJIACC

HauanbHble nmoHsTHS reomeTpun. Touka, mpsimasi, OTpe30K, JIyd. Yrou. Bunsl yrios.
BeprukansHele u cMmexHble yriael. buccektpuca yrma. JlomMaHas, MHOTOYroJbHHK.
[TapanienbHOCTh U MEPIEHIUKYISIPHOCTD MPSIMBIX.



Cummetpuunsle Gurypsl. OCHOBHBIE CBOICTBA OCEBO cHUMMeTpuu™ !.

CUMMETPHUU B OKPYKAIOIIEM MUDPE.

OCHOBHBIE IOCTPOEHHUS C IOMOUIBIO IUPKYJIS U TUHEHKN ™.

Tpeyronsuuk. BricoTa, Menuana, OuccekTprca, MX CBOWCTBa. PaBHOOEIpEHHBIH U
PaBHOCTOPOHHUH TPEYroJbHUKH. HepaBeHCTBO TpeyrojibHUKA.

CBolicTBa M TMpPU3HAKU pPaBHOOEAPEHHOro TpeyrojibHUKa. I[Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa W MNpPU3HAKK MapaJUIeNbHbIX MpsAMbBIX. CyMMa yIJOB TpEYrojJbHUKA.
BHemHue yriel TpeyrojabHUKa.

[TpstmoyronbHbIN TpeyroapHUK. CBONCTBO MEAHaHbl MPSIMOYIOJIbHOTO TPEYTOJIbHUKA,
IPOBENEHHOW K runoreHys3e. IIpu3Hakum paBeHCTBa MPSAMOYIOJNBHBIX TPEYrOJbHUKOB.
[IpsiMmoyronbHbIN TPEYroJbHUK € yriaoM B 30°.

HepaBeHncTBa B reomeTpuu: *HEpPaBEHCTBO TPEYroJbHUKA™, HEPABEHCTBO O JJIMHE
JIOMaHOM, Teopema o OosblIeM yrie u Ooiblleil cTopoHe TpeyronbHuka. Ilepnenaukynsap u
HAKJIOHHAs.

I'eomerpuyeckoe MecTo TOYEK. buccekrpuca yria U CEpeIUHHBIN NEPIEHIUKYIAP K
OTPE3KY KaK F€OMETPUYECKHE MeCTa TOYEK.

OKpyXHOCTb M KpYI, XOpJla M JAUaMeTp, UX CBoiicTBa. B3amMHoe pacrnosioxeHue
OKpPY>KHOCTH U npsAMoi. KacarenbHas u cekymas K OKpyKHOCTH. OKpYKHOCTb, BIINCAHHAs B
yroJj. BrincanHas ¥ OIMCaHHAasi OKPY>KHOCTH TPEYTOJIbHUKA.

[Tpumepsi

8 KVIACC

YetpipéxyronpHuku. [lapamienorpamm, ero nmpu3Haku M cBOMCTBa. YacTHbIE cilydau
napaieIorpaMMoB (IPSIMOYTOJIBHUK, poMO, KBaJpar), UX MPU3HAKK M CBOWCTBA. Tpanenws,
paBHOOOKas Tpanenus, e€ cBoicTBa 1 npusHaku. [IpsMoyronbHas Tpaneuus.

Meron ynBoenust Meauansl. LleHTpanbHas CHMMETpHs.

Teopema @aneca u TeopemMa O MNPONOPLUUOHAIBHBIX oOTpe3kax. CpeaHue JIMHUU
TpeyrojbHUKa U Tpanenuuu. L{eHTp Macc TpeyroyibHUKa.

[lonobue  TpeyrombHUKOB, Ko3(pduuuent mnogodus.  [lpusznaku  momoOus
TPEYrojabHUKOB. [[puMeHeHne nogo0us npu peleHuH NpakTHIeCKuX 3a1ad.

CpoiicTBa 1uiomazei reomerpuueckux  ¢uryp. Dopmynbl Ul [JIOLIAU
TpeyrojbHUKa, Mapajjienorpamma, pom6a u Tpaneuuu. OTHOIIEHHE IJIOMAAeH MOJ00HBIX
¢uryp.

Boruncnenue miomazei TpeyroJpHUKOB U MHOTOYTOJIBHUKOB Ha KJIET4aToi Oymare.

Teopema Iludaropa. I[Ipumenenue teopemsl [Indaropa npu pemeHH NpakTUYECKUX
3ajad.

CuHyC, KOCUHYC, TAHI'€HC OCTPOIO yIJa MPsIMOYIOJBHOIO TpeyrojibHHKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. TpuroHomerpuueckue GpyHkuuu yrios B 30°, 45° u 60°.

BriucanHble U LIeHTpajibHbIE YIIIbI, YTOJ MEXIY KacaTelbHOH U XOpA0oH. YTIIbl MEXIY
XOpAaMH U CEeKylUIMMH. BrnucaHHble W ONUCaHHBIE YETHIPEXYroJbHUKU. BzanmHoe
pacrioyio’)keHue JIByX okpyxHocTed. Kacanue oxpyxkHocredl. OOmue KacaTelbHbIE K JBYM
OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocunyc, tanreic yriaoB oT 0° mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXAeCTBO. POPMYJIBI IPUBEICHHUS.

Pemenune TtpeyronbHukoB. Teopema KOCHMHYCOB M TeOpeMa CHHYCOB. PemieHue
IMPAKTUYCCKUX 3a7a4 C UCITIOJIb30BaAHUEM TCOPEMBI KOCUHYCOB U TCOPEMEI CUHYCOB.

[TpeoGpa3zoBanue nonodus. [logobrue COOTBETCTBEHHBIX JIEMEHTOB.




Teopema O HpOM3BEINECHUU OTPE3KOB XOpA, TEOPEMBI O IMPOU3BEICHUHM OTPE3KOB
CEKYILUX, TEOpPEMa O KBaJpaTe KacaTeJIbHOM.

Bekrop, mnmMHa (MOAysb) BEKTOpA, COHANpABIECHHbIE BEKTOPBI, MPOTHUBOIOIOKHO
HaIIPaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEPALIUU HaJ
BeKTOpamH. PazjoxeHue BeKTOpa IO JABYM HEKOJUIMHEApHbIM BekTopaM. KoopauHaThl
BCKTOpaA. CKaJIHpHOC IMPOU3BCACHUC BCKTOPOB, IPUMCHCHUC JI HAXOKACHUA AJIMH U YITIOB.

JlekapToBbl KOOpAMHATBl HAa IUIOCKOCTH. YPaBHEHMsI HpPSAMOM U OKPYXHOCTH B
KOOpJMHATax, [IEpeCceYeHNnEe OKPYKHOCTEHN U NMPAMBIX. MeTO1 KOOpAMHAT U €r0 IPUMEHEHHUE.

[TpaBuibHBIE MHOTOYrOJdbHUKH. JMHA OKpYyXHOCTU. ['pagycHas M paguaHHas mepa
yrila, BBIYACIEHUE JUIMH IyT OKpyKHOCcTel. [lnomans kpyra, cekropa, cCerMmeHra.

JIBIKEHUsT IJIOCKOCTM M BHYTPEHHME CHUMMeTpun Guryp (s1eMeHTapHble
npeacrasienus). [lapamiensusiit nepeHoc. [1oBoporT.

1. ITAHUPYEMBIE PE3YJIBTATHBI OCBOEHUS ITPOI'PAMMBbI

M3ydeHnne mareMaTvKy Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS HAMpPaBICHO Ha
noctmwkenre oOydatomumucsas ¢ 3[IP JMYHOCTHBIX, METanmpeIMETHBIX MU IPEIAMETHBIX
00pa30BaTeIbHBIX PE3YIBTATOB OCBOCHHS YICOHOTO MpPEMETa.

JIN4YHOCTHBIE Pe3yabTAThl OCBOCHUS ITPOrpaMMBbl 10 MATEMATUKE XapaKTEPU3YIOTCA:

MaTPUOTHYECKOE BOCIIUTAHUE:

MPOSABICHUEM HHTEpeca K MPOLUIOMY W HACTOSILEMY POCCHICKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHSIM POCCUHMCKUX MAaTEMAaTUKOB W POCCUKCKOU
MaTeMaTU4YeCKOW IIKOJbl, K HCIOIb30BAHUIO OSTUX JOCTWKEHUH B JAPYTUX HaykKax |
MPUKIIAIHBIX cdepax;

IrPAa’XKAAHCKOE U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO OOS3aHHOCTEHM TpaKJaHWHA M peaiM3alliu €ro Ipas,
MPEACTABICHHEM O MaTeMaTHYEeCKHUX OCHOBaX (YHKIHMOHWPOBAHHUS PA3IUYHBIX CTPYKTYD,
SIBIICHUH, TIPOLIEAYP TPaKIAHCKOTO 0011ecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
O0CYXICHHUIO 3TUYCCKUX MPOOIEeM, CBA3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM JO0CTHKCHHM
HayKH, OCO3HAHUEM Ba)KHOCTH MOPAJIbHO-3THUYECKUX MPUHIIMIIOB B IEATEIbHOCTH YUYEHOIO;

TPYAOBOE BOCIIMTAHHE:

YCTaHOBKOM Ha aKTMBHOE y4aCTHE B PELICHUH NPAKTHYECKHUX 3a7a4 MAaTeMaTU4ECKOU
HaIpaBJICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMaTH4YECKOro OOpa30BaHUS HA MPOTSIKECHUH
BCEW KU3HU ISl YCTIENTHOW MPOQEeCCHOHATBHON NEATEeTbHOCTH U PAa3BUTHEM HEOOXOIUMBIX
YMEHUH, 0CO3HAHHBIM BHIOOPOM U MOCTPOEHUEM HHAMBUIYATbHON TPAGKTOPUH 0O0pa30BaHUS
Y )KM3HEHHBIX MJIAHOB C yYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEI;

3CTETHYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K 3MOIIMOHATHFHOMY M 3CTETUYECKOMY BOCHPUSTHIO MaTeMaTH4eCKHX
OOBEKTOB,  3aJa4, pELIEHWH, pacCyKIeHWi, yMEHUI0O BUIETb  MaTeMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

LHEHHOCTH HAYYHOI0 MO3HAHMS:

OpHUEHTAIMEN B IeATEIHbHOCTH HA COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEACTaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSA 4YeJIOBEKa, MPHUPOABI M OOIIECTBA, MOHUMAaHHEM
MaTeMaTH4YeCKONH HayKu Kak chepbl 4elOBEUECKOW MesATENbHOCTH, JTaloB €€ pa3BUTUS U
3HQUUMOCTH JUISI  Pa3BUTHUS  LUBWJIW3ALMHA, OBJAJACHUEM  SA3BIKOM MAaTE€MAaTHUKA U
MaTeMaTH4eCKOM KYJIBTYPOU KaK CpPEIACTBOM IIO3HAHHUS MHPA, OBJIAJECHUEM IPOCTEUIIUMU
HaBBIKAMH HCCIICAOBATCILCKON NEATCILHOCTH,

¢pusuueckoe BOCIIUTAHHE, (popmuposanue KYJbTYPbI 310pPOBb "
IMOIMOHAJIBLHOIO 0JIArOIOJy U :

TOTOBHOCTBIO NPUMEHATh MaTeMaTUUYECKHUE 3HAHHWS B HMHTEPECAX CBOETO 370pPOBb,
BEJICHUS 3/I0POBOTO 00pa3a *U3HH (3I0pOBOE MUTAHUE, COATAHCHPOBAHHBIN PEKUM 3aHSATHI
U OTIbIXa, peryispHas (pusudeckas akTHBHOCTD), CHOPMUPOBAHHOCTHIO HaBBbIKA pedIeKCUU,
MIPU3HAHKEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa APYroro 4eioBeKa;



IK0JIOTHYECKOe BOCIIMTAHHE:

OpHEHTAIlMel Ha MNPUMEHEHHE MAaTeMaTHUeCKMX 3HAHWN JUIsS peUIeHus 3a4ad B
00JIaCTH COXPAaHHOCTH OKPYXKAaloLIeH cpeapl, IUIAHUPOBAHUS IIOCTYIKOB M OLIEHKH HX
BO3MOXKHBIX ITOCIICACTBUH IJIsi OKPYXKAIOIMIEH Cpelbl, OCO3HAaHUEM TIIOOATBHOTO XapakTepa
HKOJIOTMYECKHUX NPo0JIeM U ITyTel UX pelIeHus;

ajlanTanus K M3MeHAIOLUMCS YCJIOBHSM COLMAJIbLHON U NPUPOIHON cpeabl:

TOTOBHOCTBIO K JICHCTBUSAM B YCIOBHUSAX HEONPENEIEHHOCTH, IOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTHU 4Yepe3 MPAKTHUYECKYIO eATENIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y
Apyrux Jozned, npuoOperarb B COBMECTHOW JIESATEIbHOCTM HOBBIE 3HAHUS, HAaBBIKM U
KOMIETEHIIUH U3 OTBITA JPYTHX;

HEOOXOIMMOCTBI0 B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4HCIE (OPMYIUPOBATH
UJCH, TOHATHUS, THIOTE3bl 00 OOBEKTaX M SBJICHUSAX, B TOM YHCJIE paHee HE H3BECTHBIX,
OCO3HaBaTh JAePUUUTBI COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH, IJIJAHUPOBaTb CBOE
pa3BUTHE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYallMI0, BOCIPUHMMATh CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPEOYIOIINK KOHTPMEp, KOPPEKTUPOBATh NMPUHUMAEMbIe PELICHUS U
nencTBus, GopMynUpoBaTh U OLIEHUBATh PUCKU U MTOCIEACTBUS, HOPMUPOBATH OIIBIT.

MeTanpenMeTHble pe3yabTaThl:

B pesynbrare ocBoeHMs NpOrpaMMbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOI'O OOIIEro
obpasoBanus y odyuatonierocs ¢ 3[1P OyxyT copMupoBaHbl MeTanpeIMEeTHBIE PE3YIIbTATH,
XapaKTepU3yIoUIecs OBJAJACHUEM YHHMBEPCAJIbHBIMU I03HABaTEIbHBIMHU  JIEHCTBUSAMU,
YHHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH JICHCTBUSAMU W YHUBEPCAJIbHBIMH PErYISTHBHBIMH
NEUCTBUSIMU.

OsJiajieHne YHUBEPCAILHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1€ CTBUSMM:

yCTaHaBJIMBATh MPUYUHHO-CIIEICTBEHHBIE CBS3U B XOJI€ YCBOCHUS MAaTEMaTHYECKOI'O
Marepuana,;

BBISBIIATH 1€(UIMT JaHHBIX, HEOOXOAMMBIX JJIsl peIlIeHHs IOCTABJICHHOH 3a/1auu;

C TIOMOIUIBIO YYUTENs BBIOMPATh CHOCO0 pEIMIeHHS MaTeMaTUYeCKOH —3amadu
(cpaBHMBATh BO3MOXHbBIE BAPUAHTHI PELLICHUS);

OPUMEHSATHh ¥ IPeoOpa30BhIBATh 3HAKM W CUMBOJIBI B XOJI€ PEHICHUSI MaTEMAaTHIECKUX
3ajau;

yCTaHaBJIMBATh KCKOMOE U IaHHOE TIPU PEIIeHUH MaTeMaTHIeCKON 3a/1a4H;

NOHUMaTb W UHTEPOPETHPOBAaTh HWHGPOPMALMIO pPA3IMYHBIX BUIOB U  (HopM
MIPEICTABIICHHS,

WITIOCTPUPOBATh pelllaeMble 331auu TpapUuecKuMH CXeMaMu;

3¢ (HEeKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATh MHPOPMALIHIO.

NOHMMaTh M UCIOJIb30BaTh MaTeMaTHMYeCKHe CpeACTBAa HArJSAHOCTH (Tpaduku,
JMarpaMMBbl, TaOJIUIIBI, CXEMBI U Jp.) JUTS WLTIOCTPAINH, HHTEPIPETANH, apTyMEHTAIIHH.

OBJajieHHe YHUBEPCAIbLHBIMH Y4eOHBIMM KOMMYHUKATHBHBIMM el CTBHSIMU:

OpPraHU30BBIBATH YUEOHOE COTPYAHUYECTBO M COBMECTHYIO JIEATEILHOCTD C YUUTEIIEM
U CBEpCTHHUKAMU B MPOILIECCE PEIICHHs 3a/1a4;

B3aWMOJICHICTBOBAaTh M HAXOIUTHh OOIIMe CIOCOObl padoThI; paboTaTth B TpyIIe:
HaXOo/JUTh 0Olllee pelleHne U paspemaTh KOHQIMKTBI Ha OCHOBE COIJIACOBaHMS MO3ULUN U
yuéTa MHTEPECOB; CITYIIaTh MapTHEPA; GOPMYIUPOBATh, APTYMEHTUPOBATh U OTCTAMBATh CBOE
MHEHHE;

POTHO3UPOBATh BO3HUKHOBEHNE KOH(IIMKTOB MPH HAIWYHN PAa3HBIX TOYEK 3PCHHS U
paspemiath KOHQJIUKTH HA OCHOBE Y4€Ta HHTEPECOB M MO3UIMN BCEX YIACTHUKOB,;

apryMEHTHPOBATh CBOKO TO3HIIMIO0 U KOOPAWHUPOBATH €€ C MO3HIUSIMHU NMapTHEPOB B
COTPY/ZHUYECTBE MPH BHIPAOOTKE OOIIETO PELICHUsI B COBMECTHOM JIeSTeNbHOCTH;

BBHIMIOJIHATH CBOKO YacTh pabOTHl, JOCTHTATh KadeCTBEHHOTO pe3yibTara |
KOOPAMHUPOBATh CBOM JEUCTBUS C JPYTUMH YIEHAMH KOMaHIbl;

OIIEHUBATh KAYECTBO CBOETO BKJIAJa B OOIIHIA IPOITYKT.

OBJiajieHNe YHUBEPCAIbHBIMHM YUeOHBIMH PeryIssTHBHbIMH /1eliCTBUSIMH:



CTaBUTh L€JIM, BBIOMpPATb M CO3/aBaThb AQNTOPUTMBlI JJIS PELICHUS Yy4eOHBIX
MaTeMaTHYeCKUX MpoodIieMm;

IUTAHUPOBATh M OCYHIECTBIIATH JACATEIBHOCTh, HANPABICHHYI0 HAa DPEIICHUE 3anad
HCCIIEA0BATENIBCKOI0 XapaKkTepa.

dopmynupoBaTh M yAep)KUBaTb y4yeOHy0 3ajady, COCTaBIATh IJIaH U
MOCJIEIOBAaTEILHOCTD JCHCTBUM;

OCYILECTBIIATh KOHTPOJIb 10 00pa3ily U BHOCUTh HEOOXOAUMBbIE KOPPEKTUBBI,

KOHTPOJIMPOBATh MPOLIECC U PE3yNIbTAaT yueOHOW MaTEMaTUUECKOM 1€ATEIbHOCTH;

a/IeKBaTHO OLCHMBATh MPABUIBHOCTh MM OUIMOOYHOCTH BBINOJHEHUS Y4e€OHOH
3a1aun, €€ OObEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXXHOCTH €€ peIIeHus;

CJIMYaTh CrIoco0 JeHCTBMA M €ro pe3ynbTaT € 3aJaHHBIM ATAJOHOM C LEJbIO
OOHapyKEHHsI OTKJIOHEHUH M OTIMYUI OT 3TAJIOHA.

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH pEeILIEHUH yueOHOM 3a1auu;

NOHUMAaTh NPUYHMHBI, 1O KOTOPHIM HE OBLI JOCTHUTHYT TpeOyeMblii pe3ynbTaT
NESTeIbHOCTH, OIpPENENATh IO3UTHBHBIC M3MEHEHHMs U HalpaBlieHHs, TpeOyromue
JanpHeue padoTsr,

pEeryanpoBaTh COco0 BBIPAKEHUS SMOLIUH.

IIpenmeTHble pe3yJibTaThl
7 KIIACC

Pacnio3naBaTh M3y4YeHHBIE TE€OMETpPUYECKHE (UTYpBI, OIpenesTh HX B3aUMHOE
pacroyio’)keHue, 300pakaTh reoMeTpudeckrue (GUTYpbI; BBIONHATH YEPTEKU IO YCIOBHUIO
3amaun. MI3MepsATh JIMHEWHbIE U YIJIOBbIE BEIWYMHBL. Pemarh 3a1aun Ha BBIYMCICHHUE JJIUH
OTPE3KOB U BEJIUYUH YIJIOB.

Jenate rpyOyil0 OIIEHKY JIMHEWHBIX M YIJIOBBIX BEIWYHH MPEIMETOB B peajbHOU
KHU3HH, Pa3MEPOB MPUPOAHBIX O0BEKTOB. Pa3nmnyare pasmepsl 3TUX OOBEKTOB MO MOPSAKY
BEJINYUHBI.

Ctpouth uepTeku K TEOMETPUUYECKMM 3aJadyaM (C MCIIOIb30BAaHHUEM CMBICIOBOM
OTIOPBI: HABOAIIUE BOIIPOCHI U/UITU AITOPUTMA YU€OHBIX ACHCTBUN).

[Tonb30BaTbCs MpU3HAKaMU PABEHCTBA TPEYrOJIbHUKOB, MCIIOJNb30BaTh NMPU3HAKU U
CBOWCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB IPU PEIICHUH 3a/1a4.

[TpoBOAMTH OKA3aTENbCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

[Tosp30BaTbCs MpHU3HAKaMU PAaBEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOWCTBOM
MeJNaHbl, MPOBEAEHHOW K THUIOTEHY3€ IMPSIMOYTOJIBHOIO TPEYrojbHUKA, B pELICHUU
reOMETPHUECKUX 3aj7ad (C MCIOJb30BAaHMEM 3PUTENIbHOM HArJISIHOCTH W/WIK BepOabHOU
OTIOPBI).

OnpenensaTs NapaieabHOCTh NPSIMBIX C TOMOIIBIO YITIOB, KOTOPBIE 00pa3yeT ¢ HUMHU
cekymas. OmnpenensTh NapajuIeIbHOCTh MPSMBIX C IOMOILIBIO PAaBEHCTBA PACCTOSHUN OT
TOYEK OJTHOU MPAMOU 0 TOYEK IPYTrOU MPSIMOM.

Pemats 3a1aum Ha kiieTyaroii Oymare.

[TpoBOIUTH BBIYMCIEHUS M HAXOAWUTh YHCIOBbIE M OyKBEHHbIE 3HAYEHUs YIJIOB B
F€OMETPUYECKUX  3aJayax C HCIOJIb30BAHUEM CYMMBl YIJIOB  TPEYTOJIbHUKOB U
MHOT'OYTOJIbHUKOB, CBOMCTB yIJIOB, 0Opa30BaHHBIX NPH MEPECEYEHUH JBYX MapaleNbHbIX
MPSIMBIX CEKyIel. PemaTe mpakTnyeckue 3aa4l Ha HaX0KJICHHE YTJIOB.

HMmeTh npeacTaBiIeHUE O MOHATHE FEOMETPUUECKOTO MECTA TOUEK.

@opMynUpOBaTh OMpeNeTeHHUs] OKPYXHOCTM M Kpyra, XOpAsl U JUaMmeTpa
OKPY>KHOCTH, I1OJIb30BAaTbCA UX CBOMCTBAMH. ¥ METh NPUMEHSATH 3T CBOWCTBA IPU PELLIEHUU
3a/1a4.

OpueHTHpOBaThCS B MOHATHAX: ONMHUCAHHAS OKOJIO TPEYroJbHUKA OKPYXKHOCTb, LIEHTP
OMHMCaHHOW OKpYy)KHOCTH. OmepupoBaTh Ha 0a30BOM YpoBHE (akTaMum O TOM, UTO
OMCCEKTPUCHI YITIOB TPEYroJbHUKA MEPECceKaroTCsl B OJHOM TOUKE, K O TOM, YTO CepeIUHHBIE
MEPIEeHIUKYIISAPBI K CTOPOHAM TPEYroJIbHUKA [IEPECEKAt0TCsl B OJJTHOM TOUKe.



OpueHTHpOBaThCSA B MOHATHUAX M ONEPUPOBATH HA 0A30BOM YpPOBHE: KacaTellbHas K
OKPY’KHOCTH, TE€OpeEMa O NEPIEHIUKYJIIPHOCTU KacaTeIbHOM M paaumyca, MPOBEAEHHOTO K
TOYKE KaCaHMs.

NmeTe mpencTaBieHHEe O MPOCTEHIIMX TI'E€OMETPUYECKMX HEPABEHCTBAX, WX
IIPAKTUYECKOM CMBICIIE.

[TpoBOAUTH OCHOBHBIE T€OMETPUUECKHE TIOCTPOEHUS C TOMOLIBIO HUPKYJIIS U JIMHEHKU.

8 KVIACC

PacniozHaBaTh OCHOBHBIE BUIBI YETBIPEXYTOIBHUKOB, UX JJIEMEHTBI, II0Jb30BaThC MX
CBOMCTBAMH [P PELIEHUH F€OMETPUUECKUX 3aau.

OpueHTHpOBATLCS B MOHATUU — TOYKU MIEPECEUEHUs] MEIMaH TPeyrojbHHUKa (LIEHTpa
Macc) B pEIICHUH 3a]1a4.

Bnaners moHsATMEM CpelHEH JMHMM TPEYrojJbHHKA M Tpalelud, IPHUMEHATbh HX
CBOMCTBA IIPM PELICHUU IIPOCTEUIINX T'€OMETPUYECKUX 3anad. Mmers mnpencrasieHue o
teopeme Darneca u TeopeMe O NPONOPLMOHAIBHBIX OTPE3KaX, IPUMEHATh UX IS PELICHUs
IIPaKTHUUYECKUX 3a/1a4 (C ONIOPON Ha 3PUTEIbHYIO HArJIsAHOCTD).

[lpuMeHsaTh Npu3HAKW NOJOOUS  TPEYroJbHUKOB B  PELICHUH  HECIIOKHBIX
reOMETPUUYECKUX 3ajau.

[Tonws3oBatbest Teopemoit [ludaropa s penieHus reoMeTpUUecKUX U MPAKTUYECKUX
3ajau.

Brnaners NOHATHAMM CHHYCA, KOCMHYCa M TaHI€HCA OCTPOrO yIJa MPsIMOYIOJIBHOIO
TpeyrojabHuKa. [lonb30BaThCs ATUMHM MOHATUSAMHU Ui pEIICHUs NMPAKTUYECKUX 3aaay (1pu
HE00XOAUMOCTH C ONOPOIl Ha AITOPUTM MPaBUIIA).

Boeruncnsate (pa3nmuyHbIMU criocoO0amu) (C OMOpOH Ha CHPaBOYHYIO HH(DOPMAIIHIO)
IUIOINAJb TPEYrojbHUKA U IUIOIAAM MHOTOYTOJNbHBIX (GUryp (HONb3YyACh, I/ie HEOOXOAUMO,
KaJIbKYIATOpoM). [IpuMeHsATh NOayYeHHbIE YMEHUS B IPAKTUUYECKHUX 33]a4ax.

Bnaners MOHATHSAMU BIMCAaHHOTO M LIEHTPAJIBHOIO YIJIA, MCIOJB30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaxX, YIiax MEXAY XOpAaMu (CEKYILIMMHU) U YIJIe MEXy KacaTeJIbHOW U XOpaAoi
IIPYU PELICHUN IPOCTENIINX T€OMETPUYECKUX 3a1a4.

Brnagerp DNOHATHEM  ONMCAaHHOTO  YETHIPEXYTOJIbHUKA, IPUMEHATH CBOWCTBA
OIMCAHHOTO YETBIPEXYTOIbHUKA MPU PELIEHUH NTPOCTEHIINX 3aau.

[IpyMeHsTh MOJIydeHHbIE 3HAHMSI HAa MPAKTHKE — CTPOUTh MAaTeMaTH4YECKHE MOJENU
JUIA 3a7jad peajbHON JKM3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCIEHUS C IMPUMEHEHUEM
0/100MsI U TPUTOHOMETPUH (TIOJIB3YSICh, I/1€ HEOOXOIUMO, KAJIbKYIISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPHUYECKHE (YHKLUU OCTPBIX YIJIOB, HAXOIUTh C UX IOMOIIBIO
pa3aMyYHbIE 3JEMEHTHl MPSIMOYrOJBHOTO TPEYrojJbHUKA («pEIIeHHE MPSIMOYTOJIbHBIX
TPEyroJbHUKOBY). HaxonuTh (C MOMOIIBIO KaJbKYJIATOPA) JUIMHBI U YTJIbI 17151 HeTaOIMYHBIX
3HAYEHUMN.

[Tons3oBaTbess  GopMynaMu TPUBEACHUS M OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXJIECTBOM JJI1 HAX0XKJIEHUSI COOTHOIIEHUN MEXIy TPUTOHOMETPUUYECKUMH BEITUYMHAMU (C
OIOPOii Ha CTIPABOYHYIO HH(POPMALHUIO).

Hcnonp30BaTh TEOpEMbl CHHYCOB M KOCHMHYCOB JUIS HAaXOXKIEHUS pa3IMYHBIX
JJIEMEHTOB TPEYrOJbHUKA (PEIIEHWE TPEYTrOJIbHUKOBY), MPUMEHATh HMX IMPU PELIECHUH
MPOCTEHIINX T€OMETPUUYECKUX 3a/1ad.

Bnaners mnoHsTHsAMH TpeoOpa3oBaHUs TOJOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonobusix Quryp. Ilomp3oBarbes cBoMCTBaMH TOA00MS MPOU3BOJBHBIX (UTYP, YMETh
BBIUUCIIATh JJMHBI M HAXOAWUTh YIIBl Yy MOAOOHBIX ¢Uryp (Mo aaroputMy ydeOHBIX
neiictBuif). [lpumensTh cBolicTBa Mono0Usl B MPAaKTHUYECKUX 3adadax. YMeThb MPHUBOJIUTH
MIPUMEpPHI MOAOOHBIX PUTYP B OKPYKAIOIIEM MHUPE.



[Tonp3oBaTbest TeOpeMaMu (M0 BU3yalIbHON OMOPE) O MPOU3BEJECHUN OTPE3KOB XOP/, O
IIPOU3BEAECHNN OTPE3KOB CEKYILUX, O KBaJpaTe KacaTelbHOM.

[Tonp30BaThbCs BEKTOpaMH, MOHUMATh HMX TEOMETPHUYECKHN W (PU3MUECKHH CMBICII,
NPUMEHSATh MX B PEHICHUH T€OMETPUYECKHX U (QHU3MUecKuX 3anad. [IpuMeHsTh cKaispHoe
IIPOU3BECHNE BEKTOPOB AJIsl HAXOX/AECHUS JUIMH U yTJIOB.

[Tonb30BaTbCcs METOAOM KOOPAMHAT Ha IIOCKOCTH, IPUMEHATH €ro B PEIICHUU
reOMETPUUECKUX U IMPAKTUYECKUX 3a]1ay.

Brnagers NOHATUSMM NPaBUIBHOTO MHOIOYIOJIbHUKA, JUIMHBI OKPYXHOCTH, JUIMHBI
YT OKPY>KHOCTH U PaJUaHHON MEpbI yIJla, yMETh BBIYMCIATH IUIOIIAAb Kpyra U €ro yacTen
(c omopoii Ha cipaBouHyIO HHGOpManuio). [I[pUMEHATs MOTydeHHbIE YMEHUS B IPAKTHYECKUX
3agayax.

Haxoaute ocu (M HEHTPBI) CUMMETPUU (PUTYDP, TPUMEHSTH JABUKEHHS TUIOCKOCTH B
IPOCTEHIINX CIydasX.

[IpyMeHsTh MMOJIyY€HHBbIE 3HAHMSI HAa MPAKTHKE — CTPOUTh MATEMaTUYECKHE MOJEIU
Il 3a/la4 peaylbHOM JKU3HU U MPOBOAUTH COOTBETCTBYIOIIME BBIYUCIEHUS C MPUMEHECHHEM
1o100US ¥ TPUTOHOMETPUYECKUX (PYHKIUH (ITOTB3YsICh, T HEOOXOAMMO, KaJIbKYIATOPOM).



I1l. Temaruyeckoe NIaHUPOBAHHUE
7 RJ1acc

Ne i/m | Tema, pazaen [Iporpammuoe MeTtonst 1 opMBI Opranu3anuu o0ydeHus. | DJIekTpoHHbIe (IHdpoBbie) | Yuer pabodeit
Kypca coJiep>kaHue XapakTepucTuKa JesiTeIbHOCTH o0Opa3oBaTelibHbIE PECYPChl | MPOTPaMMBbl
o0yJaromuxcs BOCITUTAHUS
1 Ipocreiinme [Mpocreiimue ®opmyJjupoBaTh OCHOBHbIe moHsaTus U | https://resh.edu.ru/subject/ | Dxorocuuecko
reoMeTpuyecKkue | FreOMETPUUYECKUE ONpeEICHUS. 1717/ e
durypsi OOBEKTHI: ToukH, | Pacno3naBarb M3y4eHHBIC socnumanue
U UX CBOICTBA. npsMble, TyYH U YIJIbl, | TEOMETpUUYECKUE (PUTYpBHI, ONMpeneasiTh UX Bocnurtanue
N3mepenue MHOTOYTOJIbHUK, B3aMMHOE  pacCIlOJIOKEHUE, BBINOJIHATH Y4acTBYIOIIET
reoMeTpuYecKHuX | JJOMaHasl. yepTéX MO  yCcIoBHIO  3amadud  (C 0
BeJINYUH CMmexHbIe U | UCTIOJIb30BAaHUEM  CMBICIIOBOH  OTIOPBI: o0yyJaroreroc
(14 4) BEPTUKAIbHbBIC YITIbl. | HABOASAIIME BOMPOCHl W/WUIM  aIrOpUTMa B
Pabota C | yueOHBIX IEHCTBUN). MPaKTUYECKON
OpOCTEUITUMU IIpoBoauTs mpocTellie MOCTPOCHUS C JesITeNIbHOCTH
YepTexaMu. MTOMOIIBIO ITUPKYJIS U THHEHKH. HKOJIOTUIECKO
H3mepenne muHenHbIX | U3MepATL ~ JOMHEWHBIE M YIJVIOBBIE i,
U YIJIOBBIX BEJIWYHH, | BEJIMYMHBI reOMETPHUYECKUX " IPUPOI00XPa
BBIYUCIIEHHE OTPE3KOB | MPAKTUYECKUX OOBEKTOB. HHOM
U YTJIOB. OnpenesTh «Ha I71a3» pa3Mepbl peaTbHbBIX HaIpaBJIEHHOC
[Tepumerp u miuomans | 00ObEKTOB, MPOBOAUTH I'PYOYIO OLICHKY HX TH.
¢Guryp, cocTaBIE€HHBIX | pa3MEpOB.
U3 IPSIMOYTOJILHUKOB. | PemiaTh 3a7a4ni Ha BBIYHCICHHUE JUIMH Lennocmu
OTPE3KOB U BEIMYHH YIJIOB. HAYYHO20
Pematn 3aauu Ha B3aWMHOE NO3HAHUS
pacroyio’keHNe reoMeTpHUecKux Guryp. Bocnuranue
MpoBoaurys  KIaccH(UKAUIO  YIJIOB, MO03HABATENbH
BBIYMCJIATh  JIMHEHHBIE U YIJIOBBIE BIX
BEIMYUHBI,  MPOBOAMTH  HECJOXKHbIE WHTEPECOB B
HE00XO0/AUMBIE JIOKa3aTebHble MaTeMaTHKe C
paccyxaeHusl. YYETOM




3HaKOMHUTBCSI C HUCTOPUEH  Ppa3BUTHSA
reoMeTpHUH.
TpeyrojabHUKH [lonsitue o paBHBIX | Pacno3naBaTh napsl paBubIx | https://resh.edu.ru/subject/1
(22 v) TPEyroJbHUKaX ¥ | TPEYTrOJBHUKOB Ha TOTOBBIX 4eprexax (c | 7/7/

HIEPBUYHBIE yKa3zaHUueM IIPU3HAKOB) pu
IpeCTaBICHUs 0 | He0OXOAUMOCTH C BU3YaJIbHOM OMOPOii.
PaBHBIX BoiBoauTh CIIEICTBUS (paBeHCTB
(KOHTPYIHTHBIX ) COOTBETCTBYOIIHNX 3JIEMEHTOB) u3
¢durypax. Tpu | paBeHCTB TPEyroJbHUKOB.
IpU3HaKa paBeHCTBa | DoOpMyIHUpPOBATH OIpeACIICHUS:
TPEYTrOJIbHUKOB. OCTPOYTOJIBHOTO, TYIOYTOJIBHOTO,
[Ipu3Haku paBeHCTBA | IPSIMOYTOJIBHOTO, paBHOOEPEHHOTO,
IPSIMOYTOJIBHBIX PaBHOCTOPOHHETO TPEYrOJIbHUKOB;
TPEYrOJbHUKOB. OUCCEKTPUCHI, BBICOTBI, MeluaHbl
CBoOHCTBO  MeAMaHbl | TPEYTOJIbHUKA; CEPEMHHOTO
OPSMOYTOJIBHOTO NEepIeHANKYJIipa  OTpe3Ka;  INepuMeTpa
TPEeYroJbHUKA. TPEYroJbHUKAa TpU HEOOXOJUMOCTH C
PaBHOOe/ipeHHbIE U | ONOPOI HA aITOPUTM MpaBHIIA.
PaBHOCTOPOHHUE ®opMyJIMpOBaTh CBOMCTBA M IIPU3HAKH
TPEYrOJIbHUKH. PaBHOOEIPEHHOTO TPEYTOJIbHUKA.
[Ipusnaku u cBoicTBa | CTPOMTHL 4YEpPTEXH, pemiaTh 3a4a4M C
pPaBHOOEPEHHOTO IIOMOLIBIO HaXOXKJCHUS PaBHBIX
TpEeYrojbHUKA. TPEYTrOJIbHUKOB.
IIpotus 6onbueil | [IpuMeHATH [IpU3HAKHU paBeHCTBA
CTOPOHBI MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB B 3aJadyax

TPEYTroJbHUKA JICKHT
6osbLIMii yrod.
IIpocreiimne
HEpaBEHCTBA B
TeOMETPHH.
*HepaBeHCTBO
TPEYroJIbHUKA.

(c UCHONB30BAHUEM CMBICIOBOM OMOPBI:
HaBOJAIIME BOMPOCHl W/WIM aNropuTMa
y4eOHBIX JAEUCTBUN).

Hcnoan3oBath 1MQPOBBIE pECYpChl IJIst
HCCJIeOBAHMS CBOWMCTB M3y4aeMbIX pUryp.
3HAKOMHMTBCS € HCTOpHMell  pPa3sBUTHUSA
T€OMETPHH.

170291120:370 A0
HBIX
HUHTEPECOB,
CIIOCOOHOCTEH
)

JIOCTYDKCHHI
00y4JaeMbiX.




HepasenctBo
JIOMaHON*.
IIpssMOyTONIBHBIN
TPEYrOJIbHUK C YIJIOM
B 30°.

IlepBbie MOHATHUA O
JI0Ka3aTeIbCTBAX B
r€OMETPUH.
MMapanienbHbie [MapasienbHbie ®opmyJHpOBaTH MOHATHE NapauienbHbIX | https://resh.edu.ru/subject/1
npsiMble, cyMmMa npsIMble, UX CBOMCTBA. | IPSAMBIX, HAXOIUTH npaktuaeckue | 7/7/
yIJ10B Hakpectr  nexamue, | mpuMepsl.
TpeyroJbHUKA COOTBEeTCTBEHHbIE U | M3yuaTh CBOICTBa YIJIOB, 00pa30BaHHBIX
(14 v) OJIHOCTOPOHHHE YIJIBI | IPU IIE€PECEUYECHUH IApPAJUICIbHBIX IMPSMBIX
(oOpa3oBaHHBIE  TPH | CEKyIen
nepeceueHu IIpoBoauth A0KA3aTeJbCTBA.
napaiesbHbIX ®opmyaupoBaTh Teopemy
NPSMBIX CEKYIIEH ). MapayIeIbHOCTH JBYX MPSMBIX C TOMOIIBIO
[Tpuznak YIJIOB, OOpa30BaHHBIX IPH MEpPECEeUEHUU
NapajuIeIbHOCTU ITUX MPSMBIX TPEThEU MPSIMOM.
IPSMBIX yepe3 | BeIumcasaTh CyMMy YIJIOB TPEyrojJbHHUKA U
PaBEHCTBO MHOTOYTOJIbHUKA.
pacctosHuil oT Touek | HaxomuTh  uuciioBble U OYKBEHHBIE
OTHOW  TPSAMOW  JI0 | 3HAYEHUS YIIIOB B TEOMETPUUYECKHX 3a1a4ax
BTOPO IPSAMOIA. C UCIMOJIb30BAaHUEM TEOPEM O CyMME YTJIOB
Cymma YIJIOB | TPEYroJbHUKA U MHOTOYTOJIbHHKA.
TPEyroJbHUKA U | 3HAKOMUTBCA € HUCTOpPUEH  pa3BUTHUSA
MHOT'OYTOJIbHUKA. Te€OMETPHH.
Buemnne YTJIbI
TPEYroJbHUKA
OKpy:KHOCTH OKpYXHOCTb, XOpJIbl U | DOPMYJIHPOBATH onpenesenusi: | https://resh.edu.ru/subject/1
U KpYT. JTaMeTpHI, UX | OKPY)KHOCTH,  XOpabl, nauametpa  wu | /7]
I'eomeTpuyeckne | CBOMCTBA. KacaTeJbHOH K OKpyxHOCTH. M3ywaTh HX




NOCTPOCHUS KacarenbHas K | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEXKH.
(14 4) OKPYKHOCTH. HccaenoBarb, B TOM 4YHCIE HMCHOJb3YH
OKpy>KHOCTb, undposbie pecypchl: OKPY>KHOCTb,
BIIMCAHHAsl B  YIOJl. | BOMCAHHYKO B YIOJI; LEHTP OKPYXHOCTH,
*[MousTme o I'MT, | BnMCaHHOH B Yroj; PaBEHCTBO OTPE3KOB
IIPUMEHEHHUE B | KacaTelbHBIX
3agavyax. buccekrpuca | *Ucnosib3oBaTh METO. I'MT hilas:|
u CEepPEeIMHHBIN | I0KA3aTEIbCTBA TEOPEM O IEPECCUCHUU
NEPIeHIUKYIAp  Kak | OMCCeKTpUC  YIJIOB  TPEYrojlbHUKA |
reOMEeTpUUYECKUE CepEeIUHHBIX NEPIEHANKYIISIPOB K
MecTa TO4eK™. CTOPOHAaM  TPEYroJIbHUKAa C IOMOUIbIO
OKpyKHOCTb, I'MT.*
OnucaHHas oKosIO | OBJIageBaTh NOHATHSIMU BIIMCAHHOU U
TPEYrOJbHUKA. ONMCAaHHOW OKPYKHOCTEH TpPEyroJbHHUKA,
Bnucannas B | HAXOAUTh LEHTPBHl 3THX OKPYKHOCTEU C
TPEYTrOJIbHUK OIOPOI Ha aJITOPUTM IpaBUIIA.
OKPY’KHOCTb. Pemartpb OCHOBHBIE 3aja4u Ha
IIpocreiimine 3amayu | MOCTPOEHHE: YIUIA, PABHOIO JaHHOMY;
Ha MOCTPOEHHUE. CEpPEeIMHHOI0 TEPHNEHIUKYIsIpa JaHHOTO
OTpe3Ka; MpsIMOW, Mpoxonadiell uepes
JAHHYI0 TOYKY U  TEpHEeHIUKYISIPHOU
JTAHHOW TPSIMOM; OMCCEKTPUCHI JTaHHOTO
yria; TpPEYrojJbHUKOB TIO  Pa3IMYHBIM
JJIEeMEHTaM  NpU  HEOOXOAMMOCTH  C
HaIpaBJISOIIEeH TOMOIIBIO.
3HAKOMHTBCSI € HCTOpHMell  Pa3BUTHSA
TE€OMETPHH.
IMoBTOpEHHE, [ToBTOpEHHE u | Pemat,  3amaum  Ha  moBropenwue, | https://resh.edu.ru/subject/1
00001eHue 0000111eHe OCHOBHBIX | MILTIOCTPUPYIOIINE CBSI3U mexay | 717/
3HAHMH MOHSATUH W METOJOB | Pa3IMYHBIMH YaCTIMH Kypca.

(C))

Kypca 7 Kiacca.




8 kiaace

Ne i/mt | Tema, pazgen [Tporpammuoe Mertoapl 1 hopMbI Opranu3zanuu oOydeHus. | InekTpoHHbie (1udposeie) | Yuer paboueit
Kypca coJiep)KaHue XapakTepucTuKa JesTEIbHOCTH 00pa3oBaTeNbHBIE PECYpPChl | MPOrpaMMBbI
oOyJaromuxcs BOCITUTAHUS
1 Yerpipéxyroapuu | [lapamienorpamm, ero | M300paxkars M HaxoauTh Ha deprexax | https://resh.edu.ru/subject/ | IJennocmu
KH NPU3HAKK M CBOWCTBA. | YETHIPEXYTOJbHUKH pa3HbIX BHJIOB M ux | 17/8/ HAY4HO20
(12 9) YacTtHblie CJIy4au | BJIEMEHTBHI. NO3HAHUS
napajuieJIorpaMMOB ®opMy.IHpPOBATH onpeeJeHus: PazButne
(IpAMOYTOJIbHUK, napasieiorpaMma, PSIMOYTOJIbHHKA, HABBIKOB
pom0O, kBampar), uX | pomOa, KBajpara, TpamneluH, PaBHOOOKOMH KCIOJIb30BaHU
MPU3HAKWA U CBOWCTBA. | TpaIeIH, IPSIMOYTOJIbHOM TpareuH. o
Tpanenus. Hcnoab3oBarb npu peleHuu pa3IM4HbIX
PaBHOOOKas U | MpoCTeiInX 3a1a4 IPU3HAKU U CBOUCTBA: CpeICTB
IPSIMOYTOJIbHAS napajuiesnorpamma, pSMOYTOJIbHUKA, MO3HAHUS,
Tparneuuy. pomOa, KBaapaTa, Tpameuuu, paBHOOOKOMN HAKOIUICHUS
*YBoeHue MeauaHbl. | Tpareluuu, NPSIMOYroJIbHOU TpareLuny. 3HaHUHU O MHpE
LlentpanbHas IIpumeHsiTh MeTOA YIBOCHMS MEIMAHBI (s13bIKOBAA,
CUMMETPHS™ TPEyrolbHUKAa C OINOPOH Ha AJITOPHUTM YUTATEIIbCKAs
MpaBuIIa. KyJNbTYpa,
Hcnoab3oBarh 1U(QPOBBIE pecypehbl Ul JeSTeTbHOCTD
WCCIIEIOBAHMSI CBOMCTB U3ydaeMbIX (UTYP. B
3HaKOMHUTbCS C HCTOpUEH  pa3BHTHS UH(pOPMAaLMOH
reOMeTPHH. HOMH,
2 Teopema ®@aneca | *Teopema @aneca wu | IlpoBoauts mnocrpoenuss ¢ momomieio | https://resh.edu.ru/subject/ | nudposoii
U Teopema o Teopema O | IMpKYIsl M JHHEHKH ¢ wucnonb3oBanue | 17/8/ cpene).
NMPONOPIMOHAIBH | IPONOPLMOHAIBHBIX Teopempl ~ Paneca U TEOpeMBl O
bIX OTpe3Kax, oTpeskax.* MPONOPIMOHATIBHBIX ~ OTpe3KaX, CTPOUTH Duszuyeckoe
1noA00HbIE Cpennss JIMHUSA | 4€TBEPTHIM IPOIMOPLMOHAIBHBIN OTPE30K C eocnumanue,
TPEYroJbHUKH TPEYroJIbHUKA. OTIOPO¥ Ha 3PUTETHHYIO HATJISTHOCTD. dopmuposanu
(15 4) Tpamnenus, e€ cpeauss | Haxoqurh 10J00HBIE TPEYroOJAbHUKU Ha e KyJlbmypbl
JTUHUSL. TOTOBBIX yepTexax c yKa3aHHeM 300p06bs U




*TIponiopIOHaNbHBIE | COOTBETCTBYIOIMX IPU3HAKOB  I10100MS
OTpPE3KH, IOCTPOEHHUE | MPU HEOOXOIMMOCTH C BU3YAJIbHOM OMOPOI.
YETBEPTOIO Pemarts 3aJa4u Ha MO00HBIE
MPOMOPLUUOHATIBHOTO | TPEYTOJIbHUKHU c MOMOIIbIO
oTpe3Ka. CaMOCTOSITEJIbHOTO TIOCTPOEHUSI YepTexen
CaoiicTBa LEHTPa | U HAXOXACHUSA MOJOOHBIX TPEYrOJIbHUKOB
Macc B TPEYTOJIbHUKE. | IPU HEOOXOAMMOCTH C HAalpaBisSIOLIEH
[Tono6ubie MTOMOMUIBIO.
tpeyronbHukd.  Tpu | IlpoBoauTh A0KAa3aTeIbCTBA c
MpU3HaKa noj00us | UCTIONB30BAHUEM  NPU3HAKOB  TOJI00MS
TPEYrOJIbHUKOB™. HECJIOKHBIX TEOMETPUYECKHX 3aJad C
IIpakTrueckoe OTIOPOiA HA aNITOPUTM YUEOHBIX ACUCTBHUH.
MIPUMEHEHUE. IIpumeHsiTh TONyYEHHBIE 3HAHUA TPU
pEIICHUN TEOMETPUUECKUX U TIPAKTUYECKUX
3a1a4y npu HEO0XOIUMOCTHU c
HaIIpaBJOIIECH TOMOILIBIO.
3HAKOMHUTBCA ¢ HCTOPHMEHd pPa3BUTUA
TCOMETPHUH.
Inomane. IMoustie 00 o0meit | OBaageBaTh nepBuunbiMu | https://resh.edu.ru/subject/
Haxo:xnenne TEOPUH TIJIOMIA/IN. npeiacraBjenussiMu 00 oOweit  Teopun | 17/8/
miomanen Dopmyiibl JUISL | TUTOILAIA (mepor), ¢popmynupoBaTh
TPeyrojbHUKOB TIoIIa I CBOMCTBa  IUIOMIAAM,  BBIICHATH  UX
U MHOTOYTOJILHBIX | TPEYTOJIbHUKA, HaTJISITHBIA CMBICIT.
¢uryp. [lnomaau | napamwiesorpamma. [IpumeHsTH dbopMyIibI IoIIaau
noao0HbIX puryp | *OTHOlIEHME napajiesorpaMmma, TPEYroJIbHUKA,
(14 9) Iomaaen Tpalneuuu ¢ ONOpod Ha CHPaBOYHYIO
TPEYTOJIbHUKOB ¢ | uH(OpMAaILIHIO.
o0uM  ocHoBaHueM | [IpuMeHATH GOPMYIIBI IJIOMIAH BBITYKIOTO
WK OOIIeH BBICOTON. | YETBIPEXYTOJIbHUKA Yepe3 JTUaroHaId W
Breraucnenne yroil MexIy HHUMH C  OINOpod Ha
IUIOMIaIed  CJIOXHBIX | CIPABOYHYIO HH(DOPMAIIHIO.
buryp yepe3 | Haxoaurhb TJTOIIAN ¢buryp,
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pa3OMeHHne Ha 4acTu U

n300pakE€HHBIX Ha KieT4aTod Oymare,

JOCTpoeHue. ™ HUCNOJIb30BaTh pa30OMEHUE Ha 4YacTH U
[Tnomanu ¢uryp Ha | JOCTPOSHUE.
KJeTyaToi Oymare. Pa3ouparp, mnpuMepnl  UCIOJIb30BAHUSA
[Tnomaan MOAOOHBIX | BCHOMOTATENbHON IUIOMIATU UIS PELICHUs
¢uryp. Bbruncnenue | reoMeTpUUYECKHUX 3ajad.
wionaned. 3amaun ¢ | Haxoaurh miomaan NogoOHBIX (GUryp c
PaKTUYECKUM OIIOPOH Ha CIIPaBOYHYIO MH(OPMAIHIO.
COJIepKAHUEM. Boruucasts IUIOIIAAN pas3INYHbIX
*Pemienne 3amad ¢ | MHOTOYTOJIBHBIX (UTYP.
HOMOILBIO meroaa | Pemars  3amaum  Ha  IUlomangp  C
BCIIOMOTATEIHLHON MIPaKTUYECKUM coJIepsKaHUuEM nociie
IUIOIIAH. COBMECTHOI'O aHAJIM3a.
Teopema Teopema Iludaropa, | DopmynupoBare  Teopemy  Iludaropa, | https://resh.edu.ru/subject/
ITugaropa u e JI0Ka3aTeNbCTBO W | HCMOJb30BaThL ©€ B mpaktuueckux | 17/8/
Hayaja IpUMEHEHHE. BBIYHCIICHHSIX.
TPUTOHOMETPHH ObparHass ~ TeopeMma | BirameTp MOHATUSMH TPUTOHOMETPUYECKHX
(10 9) [Tudaropa. (GYHKIMH OCTPOro yria, NpOBepsATh HX
Omnpenenenue KOPPEKTHOCTb.
TPUTOHOMETPUUYECKUX | BhIBOTUTH TPUTOHOMETPUYECKHE
byHKIUI OCTPOTO | COOTHOIICHHSI B IPSMOYTOJIEHOM
yria, TPEYroJbHUKE C ONOPOM Ha CIPABOYHYIO
TPUTOHOMETPHUUYECKHUE | MH(OPMALIHIO.
COOTHOILIEHUS B | UccaenoBath COOTHOILUEHUS MEXTY
IPSIMOYTOJIBHOM CTOpOHAMHU B MPSIMOYTOJIBHBIX
TPEYTOJIbHUKE. TpeyroiabHHUKax ¢ yriaamu B 45° u 45°; 30° u
OcHoBHOE 60° c HanpaBIIAIOIIEH TOMOUIBIO.
TpuroHomerpuueckoe | Mcmosib3oBarh (GOpMyNbl IPUBEICHUA H
TOKJIECTBO. OCHOBHO€ TPUTOHOMETPHUECKOE TOKIECTBO
CoOTHOIIEHNST MEXIY | I HAXOKICHUS
CTOpPOHAMH B | COOTHOILICHUI MEXTY
PSIMOYTOJIBHBIX TPUTOHOMETPUIECKIMHU byHKIMIMU
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TPEYroJIbHUKAX c
yriiamu B 45° u 45°;
30° u 60°.

pPa3IMYHBIX OCTPBHIX YIJIOB C ONOpOW Ha
CIIPaBOYHYIO HH(POPMALIHIO.

IlpumeHsTH  TOJYYEHHBIE 3HAaHUA U
YMEHUS TIPU PEIICHUH MPAKTHYECKUX 3a7a4
(mpu  HeoOXOAMMOCTH €  ONOpPOM  Ha
AITOPHUTM TPABUIIA).
3HaKkOMHUTBCH C
T€OMETPHUH.

HCTOpUEl  pa3sBUTUS

Yrasl B Briucanubie u | ®opMyaupoBaTh OCHOBHBIC onpenenenus, | https://resh.edu.ru/subject/
OKPY:KHOCTH. LCHTPaJIbHBIC  YIJIbI, | CBSI3aHHBIC C YIUIaMH B Kpyre (BnucaHHbiid | 17/8/
Bunucanunbie yro MEXY | yroJi, HEHTPaJIbHBIA YTOm).
¥ ONMCAHHBbIE KacaTeJIbHON u | Haxonurp BIIMCAHHBIE yTJIbI,
YeThIPeXyroJbHH | XOPAOil. OTNMpAIOIIUECS Ha OJHY AYTY, BHIYHCJIATH
KH. VYTiasl MEeXIy XOpAaMU | YIJIbl C ITOMOIIbIO TEOPEMBbI O BIMCAHHBIX
KacarenabHble U CeKYIIUMHU. yriax, TEOPEMBI 0 BITMCAHHOM
K OKPY’KHOCTH. Brniucannele U | 4eTBIPEXYTOJIbHUKE, TEOPEMBI 0
Kacanue OTIMCaHHbBIE HEHTPAIIHOM YTJI€ NMPH HEOOXOJUMOCTH C
OKPYKHOCTEH YETBIPEXYTOJILHUKH, BU3YyaJIbHOU OIIOPOHA.
(13 v) 170.4 MPU3HAKHU u | MceaenoBaTb, B TOM YHCIE C MOMOUIIBIO
CBOWCTBA. HUGPOBBIX  PECYpCcOB,  BIHMCaHHbIE U
[Tpumenenue ATHX | ONTUCAHHBIC YeTHIPEXYTOJILHUKH,
CBOWCTB IIPH PEUICHUU | BBIBOAMTH UX CBOWCTBA M IMPU3HAKHU I10CIIE
TeOMETPHUYECKUX COBMECTHOTO aHaJIH3a.
3ajad. Hcnoan30BaTh 3TU CBOWCTBA U NPU3HAKU
Bzaumuoe P PEMIEHUH 3a4a4.
pacronio)keHue  JABYX
OKPYKHOCTEH.
Kacanue
OKPYKHOCTEH.
IloBTOpEHue, [ToBTOpEeHHE Pemats  3amaum  Ha  moBTOpeHHe, | https://resh.edu.ru/subject/
0000meHue OCHOBHBIX TOHSATHH W | WUTIOCTPUPYIOIIHE CBSI3H mexay | 17/8/
3HaHU# METOI0B KypcoB 7 U 8 | pa3NUYHBIMU YaCTsIMH Kypca.




4

KJ1aCcCOB,
3HAHUH.

00001eHne




9 kjacce

Ne i/mt | Tema, pazgen [Tporpammuoe Mertoapl 1 hopMbI Opranu3zanuu oOydeHus. | InekTpoHHbie (1udposeie) | Yuer paboueit
Kypca coJiepKaHue XapakTepuCTUKA IATEIILHOCTH 00pa3oBaTeNbHBIC PECYPCHl | MPOTPaAMMBbI
oOyJaromuxcs BOCITUTAHUS
1 Tpuronomerpus. | OnpeneneHue ®opMyIHpPOBaTH onpeneaenust | https://resh.edu.ru/subject/ | IJennocmu
Teopembl TPUTOHOMETPUYECKUX | TPUTOHOMeTpHdYecKuX (yHKumi Tymbix u | 17/8/ HAY4HO20
KOCHHYCOB M byHkuil yrnoB ot 0° | OpSAMBIX YIJIOB C BHU3YaJbHOM OMOpPOIA. NO3HAHUS
CHHYCOB. no 180°. Kocunyc u | ®opmynupoBaTh TEOpEMYy KOCHHYCOB H PazButue
Pemenne CUHYC TMpPSIMOTO U | TEOPEMY CHHYCOB (C paJHyCOM OIHMCAHHOM HaBBIKOB
TPEYrojbHUKOB Tymoro yria. Teopema | OKpYKHOCTH). WCTIOJIb30BaHU
(16 1) KOCHHYCOB. Pemiatp TpeyroJbHUKM C OMNOpPOM Ha 1
(O600mEnHas) QITOPUTM YUEOHBIX ACHCTBUH. Pa3IUYHBIX
TeopemMa cuHycoB (c | Pemath NpaKTHYECKHe 3a1a4u, CpeACTB
paznycoM OIHUCAHHOM | CBOASIIIMECH K HAXO0MKIEHHUIO Pa3THYHBIX MO3HAHUS,
OKPY>KHOCTH). 3J1EMEHTOB TPEyroJbHHKA. HAKOIUICHUS
Haxoxnenne JUTAH 3HAHUM O MHUpE
CTOPOH U  BEJIHYUH (s13pIKOBA,
YTJIOB TPEYTOJIHHHUKOB. YUTATEIbCKAS
Qopmyna  TUIOMIATU KyJNbTYpa,
TPEeyrojibHUKa Yepes JeSTeTbHOCTD
JIBE CTOPOHBI W YTOII B
MEXTY HUMU. nH(pOpMaLIOH
®opmynia  Ioniaan HOMH,
YETBIPEXYTOJIbHUKA uQpoBoii
Yyepe3 ero JIHaroHan cpene).
U YTOJl MEKy HUMHU.
[TpakTHdeckoe Dusuueckoe
MPUMEHEHUE gocnumatue,
JTIOKAa3aHHBIX TEOPEM. dopmuposanu
2 IMpeo6paszoBanmue | *TloHsTHE o | OceauBarhs moHsiTHEe MpeoOpasoBanus | hitps://resh.edu.ru/subject/ | e xyromypuo
noaoous. npeoOpa3oBaHuU mogoousl. HUccaenoBarn otHoureHue | 17/9/ 300p08bs U




Metpuueckue noa00usl. JAMHEHHBIX ~ DJEMEHTOB  QuUryp  mIpu
COOTHOIIIEHUS B COOTBETCTBEHHBIE npeoOpasoBanuu  nojgobus. Haxoaurts
OKPYKHOCTH AIIEMEHTHI TOAOOHBIX | IPUMEpPHI  MOAOOMS B OKpYXaromiei
(10 9) duryp. JIEHCTBUTEILHOCTH.
Teopema 0 | *BbIBOINTHL METPUYECKHE COOTHOIIECHHUS
MIPOU3BEICHUU MEXAYy OTpe3KaMu XOpJI, CeKyIHX U
OTpE3KOB XOpJ, | KacaTeabHbIX C HCII0JIb30BAHUEM
Teopema 0 | BIMCaHHBIX yIJIOB u M01I00HBIX
MIPOU3BEICHUU TPEYTrOJIbHUKOB.
OTPE3KOB  CEKYIIMX, | PemiaTh reoMeTpuyecKue 3aJauu U 3a/1a4u
TeopeMa O KBajJpare | U3 pealbHOW MKHU3HU C MCIOIb30BAHUEM
KacaTeJIbHOM. MIOJI00HBIX TPEYTOJIbHUKOB.™
[Ipumenenue B
pelieHuu
TEOMETPUUYECKUX
3a1a4.*
BekTopbi Onpenencuue Hcnoan3oBath BEKTOPBI kak | https://resh.edu.ru/subject/
(12 v) BEKTOPOB, CJIOKEHHE U | HAMPABJACHHBIE  OTPE3KH, HMcciaexoBarh | 17/9/
pPa3HOCTb  BEKTOPOB, | TEOMETPUYECKUI (mepemeriexue) u
YMHOXXEHHE BEKTOpa | (hu3nyeckuii (Cuiia) CMBICIBI BEKTOPOB C
Ha YUCJIO. ONOPOW Ha BOIMPOCHBIN IJIAH.
Ouznyeckuit U | 3HaTh omnpeaedeHuss CyMMBbl U Pa3HOCTH
TeOMETPHUECKUI BEKTOPOB, YMHOKE€HHUSI BEKTOpa Ha YHUCIIO,

CMBICJI BEKTOPOB.
Pasnoxxenne BekTOpa

1o JIBYyM
HEKOJUIMHEAPHBIM
BEKTOpaM.
Koopaunartsl BekTopa.
CxansipHoe
MIPOU3BEJCHUE

BEKTOPOB, ero

HCCJIe10BATD F€OMETPUYECKUN u
(u3MYeCKU CMBICIBI ATUX OTIEpaIii.
Pemarp reomerpuueckue  3amadd  C
HCIIOIb30BAHUEM BEKTOPOB.
PackiansiBath BEKTOP o JIByM

HEKOJUTMHEAPHBIM BEKTOPAM.
Hcnoab30BaTh CKaISIPHOE TMPOU3BEACHUE
BEKTOPOB, BBIBOJAUTb €r0  OCHOBHBIC
CBOMCTBA.
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MIPUMEHEHUE 1Sl | BBIMHCJIATH CYyMMY, PA3HOCTh M CKaJISIpHOE
HaxOXXJE€HUs JJIMH U | IPOU3BEICHUE BEKTOPOB B KOOpAUHATAX.
YIJIOB. IIpumeHSTH CKAJIIPHOE IIPOU3BEIECHUE JUIS
Pemenne 3amay  C | HAXOXKJIEHHUS JIUIMH U YIJIOB.
IIOMOIUIbIO BEKTOPOB.
[Ipumenenue
BEKTOPOB JUIs
penieHus 3a1a4
KMHEMaTUKH u
MEXaHUKH.
JlekapToBbI JlexapTOBBI OcBauBarh noHATHE MpsMoyroisHOU | https://resh.edu.ru/subject/
KOOPAMHATHI  HA | KOOPJUHATBl TOYEK HA | CUCTEMBI KOOp/IMHAT, nexkaptoBbix | 17/9/
IUIOCKOCTH IJIOCKOCTH. KOOpJUHAT TOYKH.
99) *YpaBHeHue HccaenoBarth  ypaBHEHUE MpsSIMON WU
IpsIMOM. * VYIII0BOM | OKPY’)KHOCTH € ONOpPOM Ha BONPOCHBIN
K03 uimeHT, TIJIaH.
TaHT'€HC yria | Haxoauts neHTp ¥ paanyc OKpy>KHOCTH IO
HAKJIOHA, €€ ypaBHEHMUIO.
napajuiesbHbIe u | Pemars 3amauMm Ha HaxXOXJIEHHE TOYEK
NEePHEHANKYIISPHbIE MEepecevyeHs] MPSAMBIX U OKPYXHOCTEH ¢
MpsIMBIE. MTOMOIIBI0 METOJIa KOOPAUHAT.
YpaBHeHue Hcnoab3oBars CBOMCTBA YIJIOBOTO
OKPY’KHOCTH. koa¢pduureHTa MNpsAMOM MpH  pelIeHUU
Haxoxnenue 3a/1a4, JJs OINPENENeHUs PaCIOIO0KEHUS
KOOpPAWHAT TOYEK | MPSAMOW.
nepeceyeHust IIpumeHsITH KOOPAWHATHI TNPU pPELICHUU
OKPY>KHOCTH U | TEOMETPUUECKUX U MPaKTUYECKUX 3ajad,
IPSIMOiA. JUISL TIOCTPOCHUS MaTEMaTHUECKUX MoJenei
Meron KOOpJMHAT | peabHbBIX 3a/1a4 («METOJ KOOPAUHATY).
npu pemeHnn | [losib3oBaThest 111 TOCTPOEHUS U
FEOMETPUUECKUX UCCIeIOBaHUH IU(PPOBBIMU PECYPCAMHU.
3a/1a4. 3HAKOMHTBCS € HCTOpMell  pa3BUTHS
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Hcnons3oBanue r€OMETPUH
METOola KOOpJIUHAT B
NPAaKTUYECKUX
3ajayax
IpaBuabHbIe [paBuibHBIC ®opmyaupoBaTh ompeneneuue | https://resh.edu.ru/subject/
MHOTOYTOJbHUKH. | MHOTOYTOJIbHUKH, NPaBHJIBHBIX MHOTOYTOJIBHUKOB, HAXOAUTH | 17/9/
Jouna BBIYUCIICHHUE UX | UX 3JIEMEHTHI.
OKPY’KHOCTH U 3JIEMEHTOB. Yucno | Iloxb3oBaThes HIOHATHEM JUTUHBI
IJIOIIAAb KpYyra. T " JUTMHA | OKPYKHOCTH, BBEIEHHBIM C IOMOIIBIO
Bbruucienne OKpYyXHOCTH. JlMHA | IPaBUIIBHBIX MHOTOYTOJIbHUKOB,
nJjiomazaei IyTH OKPYXHOCTH. | OpeAeasaTh 4YHCIO 7T , JJIUHYy AYIH H
8u) Panuannas mepa yria. | paguaHHyro Mepy yriia mo oopasity.
[Tnomans xpyra u ero | [IpoBoguTs Mepexoa OT pPaJUaHHON Mepbl
AJIEMEHTOB (CEKTOpa W | yriia K TpaayCHOW W HAo0OpoT 1o
CErMEHTA). BU3YaJIbHOM orope.
Breruncienue OnpeaeasaTs IWIOMEALL Kpyra.
ionanen ¢uryp, | BeiBomuth ¢Qopmyabl (B TrpagycHOW U
BKJTIOUYAIOIIUX paguaHHON Mepe) It JJIUH AYT, TUTOMaaei
AIIEMEHTHI KpyTa. CEeKTOPOB U CErMEHTOB C ONOpOH Ha
BOIIPOCHBIN IIJIaH.
Boruucasts IUIOIAAN dburyp,
BKIIIOYAIOIINX  DJIEMEHTBI  OKPY)KHOCTH
(kpyra) ¢ omopoil Ha CHPaBOYHYIO
HH(pOpPMALIHIO.
Haxomutp miomanyu B 3aJadax peajbHOU
KHU3HH.
JBM:KeHH S *TlonsiTHe o | Pazompare mnpumepsl, wuttoctpupyromme | https://resh.edu.ru/subject/
MJIOCKOCTH JIBIDKCHUU TJIOCKOCTH. | MMOHATHS JBWIXKCHHUS, LEHTPOB u oceit | 17/9/
(64) [TapannenpHbIi CUMMETPUH.
NEepEeHoC, TOBOPOT U | POpPMYJIMPOBATH OTIpEICIICHHSI
cumMmerpusd. OcHu U | mapajIeTbHOTO MepeHoca, I[OBOpOTa U

HCHTPHEI CUMMCTPUH.

OCEBOM CHMMETPUHU C BU3YAJIBHOW OMOPOM.




IIpocreiimne
MIPUMEHEHUS B
pElIeHUH 3a7au™.

Haxoaursb
obpasiy.
HaxoauTh LEHTPBI M OCU CHMMETPHUI
npocTermux Guryp mo oopasiry.
*TIpuMeHATH TapaJlyIeNIbHBII IIEpEeHOC U

HCIIOABUKHBIC TOYKHN 110

CUMMETPHUIO npu peleHnn
re€OMETPUUYECKUX 3az1a4 (pa3bupatp
MIPUMEPBHI).
HUcnoab3oBarh A IOCTPOEHUA U
WCCIIeIOBAaHHUH U(POBBIE PeCypChL.™
IMoBTOpEHHE, [ToBTOpEHHE OnepupoBath  nousatusMu:  urypa, | https://resh.edu.ru/subject/
00o001menue, OCHOBHBIX MOHSTUI M | TOYKa, INpsMas, Yroll, MHOTOYroJbHHK, | 17/9/
cUcTeMAaTH3alusl | METOIOB KypcoB 7—9 | paBHOOEOPEHHBIH W PaBHOCTOPOHHHIA
3HAHUI KJIacCOB, 0000ILEHNE U | TPEYTOJIbHUKH, PSIMOYTOJIHBIT
(7 q) CUCTEMATH3aLM TPEYroJbHUK, MeEAMaHa, OucceKTpuca u
3HAHUH. BBICOTa TPEYrOJIbHUKA, Iapaulelorpamm,
IIpocreiimne poMO, PSAMOYTOJIbHUK, KBaJipaT, Tpanenus;
TEOMETPUUECKUE OKPY’KHOCTb, KacaTelbHasi; pPaBEHCTBO H
burypsl " ux | nogodue ¢uryp, TPEYTrOJIbHUKOB;
cBoiicTBa. M3mepeHue | mapauleIbHOCTh U NEPIEHAUKYISIPHOCTD
F€OMETPUUYECKUX OpsMBIX,  YroJI ~ MEXAY  HIpsSMbBIMH,
BEJIMYHH. CUMMETpUSl  OTHOCHUTEIBHO TOYKH W
TpeyroabHUKH. NpAMOW; JUIMHA, PACCTOSHHE, BEJIWYMHA
[TapannenbHble U | yria, Iouanb, IEPUMETD.
NEePIEeHIUKYIIIPHbIE Hcnonb3oBath (opMyJibl: IEpUMETPA U
psIMBbIE. IUIOU[aAM  MHOTOYTOJIbHUKOB,  JUIMHBI
OKpYyXHOCTb M KpYT. | OKPY)KHOCTH U IUIOLIagu Kpyra, o0béma
['eomeTpuueckue MPSIMOYTOJIBHOTO NTapajuieienues1a.
nocTpoeHud. Yriasl B | OnepupoBaTh MOHATHSMM:
OKPYKHOCTH. NpsIMOYTOJIbHAsE ~ CHCTeMa  KOOpJHWHAT,
Bnucannsie U | BEKTOP; HCIHOJb30BAaTh OTU IOHATHA JUISA
OIMCAHHbIE MIpe/ICTaBJICHMs JAaHHBIX M pellleHus 3ajad,




OKPY>KHOCTH
MHOT'OYTOJIbHUKOB.
IIpsimas u
OKPY’KHOCTb.
YUeThIpEXYroJIbHUKY.
Bnucannsie u
OTNUCaHHbIE
YEThIPEXYTOJIbHUKH.
Teopema ITudaropa u
Hayaja
TPUTOHOMETPHHU.
Pemenue o01mx
TPEYrOJIbHUKOB.
IIpaBunpHbBIE
MHOT'OYTOJIbHUKH.
[IpeoOpazoBanus
MJIOCKOCTH.
Heuxenns. [Tomobue.
Cummerpus.
ITmontane.
Brruncnenue
momaned. Ilnomanu
NoJ00HBIX (DUryp.

JexapToBbl
KOOPJMHATHI Ha
IIJIOCKOCTH.
BekTopsl Ha

IIJIOCKOCTH.

B TOM 4YHCIE U3
MpeIMETOB.

PemaTh 3a1aum Ha OBTOPEHUE OCHOBHBIX
MOHSTUH, WUIIOCTPALMIO CBSI3€ MEXIy
pa3IMYHBIMM 4acTsAMU Kypca. Bwioumparhb
MEeTO/I JIJIs1 PEILICHUS 3a7auH.

PemaThb 3a1aum 13 MOBCEIHEBHOM >KU3HMU.

ApYyrux  y4eOHBIX




		2024-11-26T16:33:03+0700
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА С УГЛУБЛЕННЫМ ИЗУЧЕНИЕМ ПРЕДМЕТОВ ХУДОЖЕСТВЕННО-ЭСТЕТИЧЕСКОГО ЦИКЛА № 58 Г. ТОМСКА




