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HOACHUTEJBHASA 3AIINCKA

I'eomeTpusl Kak OIMH U3 OCHOBHBIX Pa3JelOB LIKOJIbHOM MaTEMaTUKH, UMEIOIIHUNA CBOEH
LEJIbI0  00ECleYnTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYp, UX OTHOLICHMH M B3aUMHOE
pacroIOXKEeHUe, ONUPAcTCd Ha JIOTMYECKYH0, JOKa3aTCNIbHYK JUHUIO. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIIEro 00pa30BaHUs 3aKIIOYAETCsl B TOM, YTO 00YyJarOLIHiics
YUUTCS TNPOBOJAUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaThb MCTHHHBIC YTBEP)KICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOXKHBIM, IIPOBOJWTH
paccyXIeHUs «OT IPOTUBHOIO», OTINYATh CBOMCTBA OT MPU3HAKOB, ()OPMYJINPOBATh OOpaTHbIE
YTBEPKACHHUS.

Bropoil nenbro n3ydeHuss reOMETpUH SBISETCS UCIIONIBb30BaHUE €€ KaK MHCTPYMEHTA IIPU
pPEIICHUN KaK MaTeMaTH4YECKUX, TaK M IPAKTHUYECKHUX 3a/ad, BCTPEUAIOIUXCS B pealbHOU
Ku3HU. OOydaroluiics NOJDKEH HAy4YMThCS OIPENENIUTh I'€OMETPUUECKYI0 (QUrypy, ONUcCaTh
CJIOBaMH JIAHHBIA YEPTEX WIM PUCYHOK, HAWTH IUIOLIA/b 3E€MEJIBHOTO y4acTKa, pAacCUUTaTh
HEOOXOJMMYIO JUIMHY ONTOBOJOKOHHOTO Kalens uiau TpeOdyemble pasMepbl rapaxa s
aBTOMOOMJI. DTOMY COOTBETCTBYET BTOpAs, BHIUMCIMTENbHAS JIMHUS B U3yYCHUM I'€OMETPHUM.
[lpu pemeHun 3agay  MPAKTMYECKOIO  XapakTepa OOYyYalolUiics y4yuTcs  CTPOUTh
MaTEMAaTUYECKUE MOJCIN pEAJIbHBIX JKU3HEHHBIX CHUTyallui, NPOBOJUTH BBIYHUCICHUS U
OLICHUBATh aJIEKBATHOCTb [TOJIyYEHHOT'O pe3ysbTara.

KpaitHe Ba)XHO TOJUEPKUBATH CBS3M T€OMETPUU C JPYTMMH YYEOHBIMH TPEIMETaMH,
MOTUBUPOBaTh  MCIIOJIb30BaTh  ONPEACNCHHS  TIEOMETPUYECKUX  (GUIyp UM MOHSATHI,
JIEMOHCTPUPOBATh IPUMEHEHHE MOJYYEHHBIX YMEHHUH B (PU3MKE U TEXHHUKE. DTHU CBsI3U Hanbosee
ApKO BUIHBI B TeMaX «Bektopsl», «Tpuronomerpuyeckue cOOTHOIIEHU», «MeTo KoopauHaT»
u «Teopema [Tudaropar.

VYuebublit Kypc «l'eomeTpus» BKIIOYAET CIENYIOIME OCHOBHBIC pPa3fieibl COAEPIKAHUS:
«['eomerpuueckue ¢Gurypsl U uX CBOHCTBay, «lM3MepeHHe TIeOMETPUYECKHX BEIHUUHY,
«/lexkapToBBl ~ KOOpAMHATBI HA  IUIOCKOCTW», «BekTtopel», «JIBMKEHHA  IUIOCKOCTHY,
«IIpeoOpazoBanus MOJ00U».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB
(2 yaca B Heneno), B 8 kimacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 68 yacos (2 vaca B
HEJIEIIO).

YYET BOCIIMTATEJIBHOI'O IOTEHILHUAJIA YPOKOB

Hcnonp30BaHrWe BOCHUTATEIBHBIX BO3MOXKHOCTEH OpraHu3allid ypoKa Ha YpOBHE
OCHOBHOTO 00IIIeT0 00pa30BaHMSs MPEIIOIaraeT:

1. TlomnepxaHue WHTEpeca K YUYEHHIO, K TPOIECCY TO3HAHUS, AKTHBH3ALUU
MIO03HABATENBHOM JESITETPHOCTH 00yJarOIINXCAL.

2. BocnuTtaHue CcO3HaTeNBPHOW JAWUCHUIUIMHBI (YMEHHE YYMTENs [OKa3aTh
BaXHOCTh y4€OHO- IO3HABATEIbHOM IEATEIbHOCTH, YU€OHOW U TPYIOBOM THUCIUIUIMHBI).

3. @opMupoBaHME YMEHUH U HaBBIKOB OpraHM3allMyd Y4YallUMHUCS CBOEH
NEeSITeTHHOCTH (OpraHU3aIisl CaMOCTOSTETFHONW Pa0OThI YUalIMXCsl, COONMIOACHNE TEXHUKH
0€30I1aCHOCTH U TUTMEHUYECKUX IMPaBHJI, CBSI3aHHBIX C OCAHKOW M opraHu3anueil pabodero
MecTa).

4.  BocrnuTtaHue KylnbTypbhl oOmIeHus (opraHuzanus OOILIeHHsS Ha YpOKE,
(GopMHpOBaHUS yUYUTEIEM YMEHHH CIyIIaTh, BBICKA3bIBaTh W apTyMEHTHPOBATH CBOE
MHEHHE).



S. DopMHUPOBAHUE U PA3BUTUE OLICHOYHBIX YMEHHUM (KOMMEHTHPOBAHUE OLIEHOK
yuuTeneMm, OOCYKIEHHE OLEHOK C  ydYallUMHCS, KOJUIGKTMBHOE  OLIEHUBaHUE,
B3alMOIIPOBEPKA U OLIEHUBAHUE APYT APYyra yyaliuMHCs).

6. Bocnutanue rymMaHHOCTH (XapakTep OTHOILIEHUH «y4HUTEIb — YUYEHUKY,
pEryJIMPOBAHUE YUUTEIEM OTHOLIEHUM MEXAY yJalllUMHUCH).

BocnuraresabHblil noTeHnuan npeamera «l'eomerpus» peanusyercs dyepes:

. noOyX/IeHUE IIKOJIBHUKOB COONIIOJIaTh HAa YpOKE OOIICTIPUHATHIE HOPMBI
NOBEJCHMs, MpaBWwia OOWIEHUS CO CTApIIMMU  (YYUTEISIMM) M CBEPCTHUKAMHU
(LIKOJIHUKAMH ), TIPUIEP’KUBATHCS IPUHLIUIIOB YU€OHOM TUCIMITIIMHBI U CAMOOPTaHU3AIIH;

. IIPUBJICYCHNE BHUMAHUS IIKOJIBHUKOB K IEHHOCTHOMY aCIIEKTy M3y4aeMbIX Ha
ypOKax sIBIICHHH, opraHu3anus ux padoThl C MOJy4aeMOW Ha ypOKe COIHATbHO 3HAYMMOUN
uHpopMaLrell — HWHULMUPOBAHUE €€ OOCYXKJEHUS, C BBICKAa3bIBAHUAMM YUaIIMXCSl CBOUX
MHEHHH 10 €€ MOBOJY, BBIPAOOTKOM CBOETO K HEH OTHOILIEHHS, B TOM YHUCIIE C IPUMEHEHUEM
MHCTPYMEHTA MOAJEPKaHUS MOTUBALIMY U CAMOOPraHU3aluy;

e BOCIHTaHUE MATEMAaTUYECKOU KYJIbTYPBI;

. WHALMAPOBAHWE U MOAJNEPKKY  HUCCIENOBATEIBCKOW  JIE€ATEIBHOCTH
o0yyaromuxcst B paMKax peajlu3allid HMH  UHAWBUAYAJIBHBIX UM TPYIIOBBIX
UCCJIEIOBATEIbCKUX MPOEKTOB, YTO JAcT OOyYaIOLUMCS BO3MOXHOCTh NMPUOOPECTH HaBBIK
CaMOCTOSITEJIBHOTO ~ PELIEHHUS TEOPETUYECKOH MpoOsieMbl, HAaBBIK TI'€HEPUPOBAaHUS H
oopmieHHs COOCTBEHHBIX HJIEH, HABBIK YBRKUTEILHOTO OTHOIICHHS K YYXKHUM UICIM,
oopMieHHBIM B paboTax JAPYIMX HCCIEOoBaTesIed, HAaBbIK MyOJIMYHOIO BBICTYIUIEHUS IEpeN

ayIuTOpuel, apryMEHTUPOBAaHUS U OTCTaUBaHUs CBOEH TOUKU 3pEHUS;

. OpraHu3aiisi  IMPEIMETHBIX  00pa3oBaTeNbHBIX  COOBITHI  (TPOBEICHHE
IPEIMETHBIX He/eNb) Ul O0YYaroLIMXCsl ¢ LEIbI0 Pa3BUTHS [103HABATEIbHON U TBOPUECKOM
AKTUBHOCTH, MHULIMATUBHOCTHU B Pa3IMUHBIX cepax NpeIMETHON AeSTEIIbHOCTH, PACKPBITHS
TBOPYECKUX CIIOCOOHOCTEH, 00YyJarOLIMXCsl C Pa3sHbIMU 00pa30BaTeIbHBIMU NOTPEOHOCTAMU
Y MH/IMBU1yaJIbHBIMU BO3MOXHOCTSIMU;

. npoBeieHue Y4eOHbIX (OJIMMIIMAJ, 3aHUMATENbHBIX YPOKOB M  YPOKOB-
UCCIIEIOBAaHUM M JAp.) U y4yeOHO-pa3BIEKaTEIbHBIX MEpONpUATUN (KOHKYpCa-UIphl
«IIpeameTHbI KpoccBOp», TypHUpPa «CBOS Urpay, BUKTOPUHBI, KOHKYpCa Ta3eT U PUCYHKOB
u p.);

. ucnionp3zoBanne HWKT wu aucTaHmoHHBIX 00pa3oBaTENBHBIX TEXHOJOTUM
o0yuyeHHsl, OOECleUYMBAIOIUX COBPEMEHHbIE AKTUBHOCTH OOydarommxcsi (IporpamMmsbl-
TPEHAXKEPbI, TECTHI, 3aYEThI B JIEKTPOHHBIX NMPUIIOKEHUSIX, MyJIbTUMEANNHbBIE TPE3CHTALIUH,
oOyyaroiue caiTel, ypOKH OHJIAMH, BUIEOJIEKIIUH, OHJIAH-KOH(GEPEHIMH U JIp.);

. opraHu3anusi OOy4eHHsS C HCIOJIb30BAaHMEM HETPAAMIIMOHHBIX CIIOCOOOB
(«CmemanHoe o0yueHue», «IlepeBepHyTHIN KJIaccey), AKTUBHU3UPYIOLINX
3aMHTEPECOBAHHOCTh Y4YEHMKOB. OHH y4aTCsl CaMOCTOATEIbHO pellaTh TEOPETHUYECKUE
npo0JeMbl, FreHepupoBaTh U 0GOPMIIATH COOCTBEHHBIE UAECHU U YBAXKUTEIBHO OTHOCHTHCS K
UJEsIM JIPYruX

. OpraHM3alMsl  CHUCTEMbl  OLIEHMBaHUSA  (TEXHOJOTHS  (POpMHpPYIOIIEro
OLIEHUBAHMsI), MO3BOJISIONIAs AKIIEHTUPOBaTh BHUMAaHUE HE TOJBKO HA OLEHKE pe3yibTaTa,
HO W Ha IIpolecce MNoWcKa penieHus. lcmonap30BaHWE IJaHHOM TEXHOJOTHH IIOMOTAaEeT
BKJIIOYMTh YYEHHUKOB B IPOIECC OLEHKH COOCTBEHHBIX YCWJIMH M MPOEKTUPOBAHUS CBOETO
pa3BUTHA KaK B IUIAHE aKaJIEMUYECKUX 3HAHUM, HABBIKOB, TAK U MEXIPEIMETHBIX YMEHHI
(HampuMep, paboTaTh B KOMaH e, 00IIaThCsl, BECTU AUCKYCCHIO U T. 11.).

. CO3/JIaHHME€ YCJIOBUU pa3BUTHUSI CYOBEKTHOCTH, MO3BOJIAIOIIMX YUYEHUKY OBITH
Oosiee CaMOCTOSTENIbHBIM, ABTOHOMHBIM, IOHUMAaTh W MPOEKTHPOBATH CBOW MapUIpyT
0o0ydeHHs M MPOJBUTATHCS B OCBOCHUH COJIEP)KaHUS B COOCTBEHHOM TeMIIe (IIKaIUpOBaHUE
LIeJIEH, CXEMBI OLIEHUBAHUS U JIp.).



COJEPXAHUE OBYUYEHUA
7 KJIACC

HauanbHuble moHsTHUs TeoMmeTpuu. Touka, mpsiMas, OTPE30K, Jyd. Yroj. Buabel yrios.
BeprukanbHele M CMeXHBIE yribl. buccexkrpuca yrima. JlomaHas, MHOrOyrojbHHK.
[TapamienbHOCTh U NEPIIEHIUKYISIPHOCTD IPSIMbIX.

Cummerpuunsie ¢purypbl. OCHOBHBIE CBOMCTBA 0ceBOM cummeTpuH. [Ipumepsl cumMmeTpun
B OKPY’KAIOILIEM MUDE.

OcHOBHBIE TIOCTPOEHHS C IIOMOIIBIO LMPKYIs M JuHelku. TpeyroabHuk. Bbicora,
MeanaHa, OMCCEKTpuUca, UX CBOMCTBA.

PaBHOOEepEHHBII 1 PABHOCTOPOHHUHN TPEYrONIbHUKH. HepaBeHCTBO TpeyroinbHUKA.

CpoiicTBa M NpHU3HAKM PAaBHOOEAPEHHOrO TpeyrojipHuKa. [Ipu3HakuM paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M IpHU3HAKU MapajuieNbHbIX NpsMbIX. CymMMa yIioB TpeyrojbHUKA. BHemiHue
YIJIbl TPEYTOJIbHUKA.

ITpsimoyronbHbIN TpeyrojabHUK. CBOWCTBO MeAMAHBl IHPSIMOYTOJIBHOIO TPEYrOJbHUKA,
IpOBEAEHHOW K runoreHys3e. [Ipu3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYrOJBHUKOB.
[TpstMmoyronbHBIN TPEyroJibHUK ¢ yrioM B 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMaHOM,
TeopeMa o 0oJIbIIeM yriie U O0blIeH cToOpoHe TpeyroibHUKa. [leprneHIuKysp u HaKJIOHHAs.

I'eomeTpruueckoe MecTOo TOuYeK. buccekTpuca yrina M CepeAMHHBIA NEPHEHAUKYISAP K
OTpE3Ky KaK Fr€OMETPUUECKHE MECTa TOYEK.

OkpyXHOCTb M KpyI, XopJa M JAMaMeTp, HMX CBOiicTBa. B3anMHoe pacrnoyioxeHue
OKpYXXHOCTH M npsiMoil. KacarenbHas n cexymas K OKpyxkHOCTU. OKpYyXHOCTb, BIIMCaHHas B
yroJ. BincanHas 1 onucaHHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYerslpéxyronpauku. [lapamnenorpamm, e€ro npu3HAaKM W CBOMCTBA. YacTHbIE cCilydau
napaienorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBaJpaT), UX NpPU3HAKU U cBoiicTBa. Tpamenus,
paBHOOOKas Tpaneuus, e€ cBoicTBa U Mpu3Haku. [IpsMoyronbHas Tpanenus.

Merton ynBoenuss mMenuasbl. LleHTpanbHas cumMmerpus. Teopema Paneca u Teopema O
IPOMOPLUOHAIBHBIX OTPE3KaX.

Cpennve TMHUM TPEYroJdbHUKA U Tpanenuu. LleHTp Macc TpeyroibHuKa.

[Tonobue TpeyronbHUKOB, KO3 duiueHT noaodus. [IpusHaku mogo0usi TpeyroabHUKOB.
[TpumeHnenne no1o0ust pH pelIeHUH MPAKTUUECKUX 3a7au.

CaoiicTBa miomaaei reomerpudeckux uryp. @opmyinsl A MJIOLUAAW TPEYroJbHUKA,
napauenorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUIOIIAAeH MOJOOHBIX (GUTYD.

Brruucnenue mioniaaeil TpeyroibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema I[ludaropa. [Ipumenenune teopemsl Iludaropa mpu pemeHUu NPaKTUIECKUX
3ajad.

CuHyC, KOCHHYC, TAHI'€HC OCTPOIO yIJla MpsMOYIOJBHOIO TpeyrojpHUKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.



Brniucannble M LEHTpAJIbHBIE YTIJIbl, YTOJd MEXKIY KacaTelbHOW W XOpAOW. YTJbl MEXKIY
XOpAaMu U CEeKylUMMHU. DBrnucaHHple MW  ONMCaHHBIE YETHIPEXYTOJBHUKU. B3anmHoe
pacrnoyioxkeHue AByX OKpyxkHocTed. Kacanme okpyxHocteil. OOiue KkacarelbHbIE K JIBYM

OKPYKHOCTSIM.
9 KUIACC

Cunyc, xocunyc, TaHreHc yriaoB or 0 no 180°. OcCHOBHOE TPUIOHOMETPUUECKOE
TOXKAecTBO. DOPMYIIbI TPUBEICHMSL.

Pemenue tpeyronbHukoB. Teopema KOCHMHYCOB M Teopema CUHYcoB. PerieHnue
IIPAKTUYECKUX 3aJa4d C UCIO0Ib30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpaszoBanue nonobus. [1ogo6me COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 IpoM3BEAEHUU OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEIEHUH OTPE3KOB CEKYIIHX,
TEopeMa O KBaJpare KacaTelbHOM.

BekTop, nnumHa (MOAyNb) BEKTOpa, COHANPABIEHHBIE BEKTOPHI, IPOTHUBOIIOIOMKHO
HaIPaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpallMM HaJ
BeKTOpamH. Pa3noxeHue BeKTopa 1o JByM HEKOJUIMHEApHbIM BekTopaM. KoopanHaTsl BEKTOpA.
CkanspHoe pou3BeIeHUEe BEKTOPOB, IPUMEHEHUE JUIsl HAXO0XKIEHHS JUIMH U YTJIOB.

JlexapToBbl KOOpAMHATBI HA IIOCKOCTH. YPaBHEHUS IPSMOM U OKPYKHOCTH B
KOOpJMHATAaX, [IEpEeCeUeHUE OKPY>KHOCTEH U MpsIMbIX. MeTo1 KOOPAUHAT U €ro IPUMEHEHHE.

[TpaBuibHBIE MHOTOYrObHUKH. [linHA OKpyKHOCTH. I'pajtycHas u pajuaHHas Mepa yria,
BBIUHMCIICHHUE JUIUH YT OKpyxkHocTel. Inomans kpyra, cekTopa, CerMmeHTa.

JIBIKEHUS TIIOCKOCTH ¥ BHYTPEHHUE CUMMETPUH QUTYp (2JIeMEHTapHBIE TPEACTABICHU).
[TapannensHbIi iepenoc. [1oBopoT.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
YUYEBHOI'O KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE Ppe3yabTaTbl OCBOCHHS IpPOrpaMMbl y4yeOHOro Kypca «l'eomerpusi»
XapaKTEepU3YIOTCSI:

1) naTpuoTHYecKOe BOCIINTAHHE:

IPOSIBIIEHUEM MHTEpeca K IMPOLUIOMY M HACTOSILEMY POCCHUICKOM MAaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHHEM K JOCTHKEHHSM POCCHMCKMX MAaTeMaTUKOB H POCCHHCKOM
MaTeMaTUYeCKOH IIKOJIbI, K HUCIIOJIb30BAHUIO 3TUX JOCTH)KEHUN B IPYIHX HayKaX U MPHUKIaJIHbBIX
chepax;

2) rpaIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M pealu3allid ero Ipas,
MPEJICTaBICHUEM O MaTeMaTHYeCKHX OCHOBAaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBJICHUH, MPOLEAYp T'PakJaHCKOro OO0IecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO 3TUYECKUX MpPOOJeM, CBS3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHKEHUH
HayKH, OCO3HAHHEM BaKHOCTH MOPAJIbHO-3TUUYECKUX MPUHILIUIIOB B I€ATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTHMBHOE y4YacTHE B PEUICHMM INPAKTUYECKUX 3aJa4 MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTeMaTH4eCKOro 0Opa30BaHUs Ha MPOTSHKEHUHU Bcei



KU3HH IS YCTIEITHOW MPpoeCCHOHANBHON IEATEILHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H TOCTPOSHHUEM WHIWBUIYaTbHOW TPACKTOPUU OOpa3oBaHUS U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) acTeTHYECKOE BOCIUTAHHE:

CITOCOOHOCTBIO K SMOIMOHAJIBHOMY M JCTECTHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHHH, paCCyKI€HUM, YMEHUIO BUACTh MAaTEMAaTHUECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOIO NMO3HAHUSA:

OpHUEHTAIMECH B NEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAY4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YEIIOBEKa, MPHUPOABI W OOIIECTBA, TOHUMAaHUEM
MaTEeMATHYECKON HayKH Kak c(epbl YeIOBEYECKOW MEATEIbHOCTH, JTAloOB €€ pa3BUTHS U
3HAYMMOCTH JIJISI Pa3BUTHUA IIMBWIM3AIIMM, OBJIAJICHUEM A3bIKOM MAaTeMaTUKU U MaTeMAaTUYECKOU
KyJbTYpOl Kak CpEICTBOM IIO3HAHUS MHpPA, OBJAJECHUEM NPOCTECHUIIMMH HaBBbIKAMHU
HCCJICIOBATEIbCKOM AeITCIIbHOCTH,

6) ¢usnueckoe BocnuTaHue, (GopMHpoBaHHe  KYJLTYPbl  310POBbS M
3MOLMOHAJIBLHOIO 0JIArONOJIYYHS:

FOTOBHOCTBbIO MPUMEHSTh MaTEMaTHUYECKUE 3HAHUS B HHTEPECaX CBOETO 370pPOBbS,
BEJICHUS 3JJ0POBOTO 00pa3a >KM3HHU (310pOBOE MUTAHHE, COATTAHCUPOBAHHBIM PEKUM 3aHSATUN U
OTIIbIXa, peryispHas Qu3ndyeckas aKTHBHOCThH), CHOPMUPOBAHHOCTHIO HAaBBIKA pedIICKCHH,
MpU3HAHUEM CBOETO MpaBa Ha OIIMOKY U TAKOTO K€ MpaBa JIPyroro 4eJIoBeKa;

7) 3K0JI0TMYEeCKOe BOCTIUTAHHUE:

OpUEHTAIIMEH HAa MPUMEHEHHE MAaTEMaTUYECKMX 3HAHWM U1 pelieHus 3ajad B 00JacTh
COXpPAHHOCTH OKPYXKAIOIIEH Ccpefbl, TUIAHUPOBAHUS TOCTYNKOB W OIIEHKH HMX BO3MOMXHBIX
MOCNEACTBUM ISl OKPY>KAIOLIEH Cpesbl, 0CO3HAHUEM TJI00AIILHOTO XapaKTepa HKOJIOTHMYECKUX
npo0JieM U myTel UX pelieHus;

8) ajanTanusi K MN3BMEHAIUMCS YCJIOBUSM COUMATbHONW M IPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHSX HEONPEIEIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Y€pe3 MPaKTUUYECKYIO JIEATEbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JAPYTUX
JI0JIel, MpuoOpeTaTh B COBMECTHOW NEATEIHHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA IPYTHUX;

HEO0OXOIMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHUU, B TOM YHCIIEe (POPMYIHPOBATH UJIEH,
MOHSITHSI, TUIIOTE3bI 00 00BEKTaxX M SBICHUSX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATh
nedUIUTH COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHE;

CITOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYyallMl0, BOCIPUHHMATh CTPECCOBYIO
CUTYyaIlMI0 KaK BBI30B, TPEOYIOUIUN KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIC PEIICHUS U
neicTBus, GOpMYIUPOBAThH U OLEHUBATH PUCKH U TIOCTEACTBUS, (HOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI
ITo3naBaTe/bHBIE YHMBepPcaJIbHbIe YUeOHblIe 1elicTBUSA

ba3oBble JJoruyeckue AeMcTBUA:

L] BBISIBJISATE U xapaKTepmoBaTL CYHIGCTBeHHBIe HpI/IBHaKI/I MATEMATUYCCKUX O6L€KTOB,
MOHSTHUI, OTHOIICHUH MEXIY TMOHATHSAMHU, (OPMYIHPOBATH OMpPENEICHUS TMOHSATHH,
yCTaHABIWBATH CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIMKU, OCHOBAHUS JIJIs 0000IICHUS 1
CpaBHEHMS, KPUTEPUHU IPOBOAMMOIO aHAIIN3A;



BOCIIPHHUMATh, (HOpMyIUpOBaTh U MPeoOPa3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE,

BBISBJIATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMOCBSI3U M IIPOTHBOpeUns B (akrax,
JAHHBIX, HAOMIONEHUSAX M YTBEPXKACHUSAX, Hpe[laraTb KPUTEPUU I BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JIeJIaTh BBIBOZABI C MCIIOJIb30BAHUEM 3AaKOHOB JIOTMKH, NENYKTHBHBIX U WHIYKTHBHBIX
YMO3AKJIFOYECHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUU;

pa3buparhb J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUN (IIPSIMbIE U OT IIPOTUBHOIO),
IPOBOJUTH CaMOCTOSATEIBHO HECIOXKHBIE JI0KA3aTeNbCTBA MAaTEMAaTHYECKHX (DaKTOB,
BBICTPAaNWBaTh apryMEHTALUIO, NPUBOJUTH MPUMEPbl U KOHTPIPUMEPHI, 0OOCHOBBHIBATH
COOCTBEHHBIE PACCYKACHHUS;

BbIOMpATh CIOCOO peleHuss ydyeOHOH 3anauM (CpaBHMBATh HECKOJIBKO BAPHAHTOB
peleHys, BIOMpaTh Haubosiee MOAXOIAIIMN C y4ETOM CAMOCTOSITEIBHO BBIJCIEHHBIX
KPUTEPUEB).

ba3oBble nccienoBareibCcKue AeiCTBHUA.

UCIIONIb30BAaTh  BONPOCHI  KaK  HCCIICNOBATCILCKHA ~ MHCTPYMEHT  IO3HAHWUS,
(GhopMyIMPOBATh BOIIPOCHI, (PUKCUPYIOIINE MPOTHBOPEYHE, TPOOIIEMY, CAMOCTOSITEIILHO
yCTaHABJIMBATh UCKOMOE M JIaHHOE, ()OPMHPOBATH THIIOTE3Y, apryMEHTHPOBATh CBOIO
MIO3UIINIO, MHCHUE;

NPOBOJUTH IO CAaMOCTOSITEJIbHO COCTABJICHHOMY IUIAHY HECIOXHBIH OSKCIIEPUMEHT,
HEOOJNIbIIIOE  HCCIIEIOBAHWE TI0 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXITY COOO0M;

CaMOCTOSITENILHO  ()OPMYJIUPOBAaTh  O0OOIIEHWST W  BBIBOJIBI 1O  pe3yjbTaTaMm
MPOBEAEHHOTO HAOIIOICHUS, WCCIICIOBAHUS, OICHUBATh JTOCTOBEPHOCTH ITOTYYCHHBIX
pe3yJIbTaTOB, BEIBOJOB U 000OIICHHIA;

IMPOTrHO3UPOBATH BO3MOXXHOC PA3BUTHC IMPOLECCA, 4 TAKKE BBIABUTaTh MPCAIIOIOKCHUA
0 €ro pa3BUTUU B HOBBIX YCJIOBHSIX.

Pabora ¢ nnopmanmeii:

BBISIBJIATh HEJOCTATOYHOCTh U M30BITOYHOCTh HH(OPMALIUH, TaHHBIX, HEOOXOAUMBIX JUIS
pelLIeHNs 3a1a4H;

BbIOMPATh, AHAIN3UPOBATh, CHUCTEMATHU3UPOBaTb M MHTEPIPETUPOBATH WH(POPMAIHIO
Pa3IUYHBIX BUJIOB ¥ OPM MpPEACTABICHUS;

BbIOUpAaTh (opMy IpecTaBiIeHUs WHPOPMAMK U WLIIOCTPUPOBATH pellaeMble 3a/1aun
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi u MX KOMOMHALMSIMY;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMM MO KPUTEPUSIM, MPEUIOKEHHBIM YUYUTEIEM WU
c(OpMyJIMPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le aelcTBUA:

BOCIPUHUMATh U (OPMYJIMPOBATH CYXJAECHUS B COOTBETCTBHM C YCIOBUSIMU M LEISIMH
oOIIeHus, SICHO, TOYHO, TPaMOTHO BBIpaKaTb CBOI TOYKY 3pEHHMS B YCTHBIX H
IIACBMEHHBIX TEKCTaX, JaBaTh IOSACHEHUS 110 X0y PELIEHUs 3aJayd, KOMMEHTUPOBATH
MIOJIyYEHHBIA pE3yibTarT;

B X0zl 00CYy>/IeHUs 3a7aBaTh BOMPOCHI MO CYIECTBY 00CYXIaeMOW TeMbl, POOIEMBI,
perraeMon 3a/1a4u, BBICKA3bIBATh WJIEW, HALIEJICHHBIEC HA ITIOUCK PELIEHUs, COITOCTAaBIATh
CBOM CYXKJEHUS C CY)KIEHUSMHU JPYrUX YYaCTHUKOB Jpajnora, oOHapyXHBaThb pa3inyue
U CXOJCTBO MO3MIMH, B KOPPEKTHOH ¢opme (opMyaHpoBaTh pa3HOIIACUS, CBOU
BO3PaKEHU,



® [IPEICTaBIATH PE3yNbTaThl PEIICHUS 3aJaud, SKCIIEPUMEHTa, WCCIICAOBAaHU, MPOEKTa,
CaMOCTOSATENIFHO BBIOMpATh (opMaT BBICTYIUICHHS C y4ETOM 3agad NpPE3EHTALUH U
0COOEHHOCTEN ayAUTOPUH;

® TIOHMMAaTh M MCIOJIB30BaTh MMPEUMYIIECTBA KOMAHIHON U WHANBUAYAIbHOW pabOThI pu
peleHn: y4yeOHbIX MaTeMaTHYECKUX 3a71ay;

® TPUHMMAThH LIEJIb COBMECTHOM JIEATEIBHOCTH, IUIAHUPOBATH OPraHU3alMI0 COBMECTHOU
paboThI, pacHpeneNiaTh BUAbI paboT, 10roBapuBaThCs, 0OCYKIATh MPOLECC U Pe3yIbTaT
paboThl, 0000111aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

® yYacTBOBAaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OMEH MHEHUSIMH, MO3TOBbIC
IITYPMBI U IPYTHE), BHIIOIHATH CBOIO YaCTh pabOTHl U KOOPIMHUPOBATH CBOM JCHCTBHS
C IPYTUMH{ YJICHAMH KOMaHbI, OLIEHMBATh KAYE€CTBO CBOETO BKJIAAa B OOIIUI MPOIYKT
10 KPUTEPHSIM, CHOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁHble JeicTBUA

Camoopranu3anus:
® CaMOCTOSATEIBHO COCTaBJISITh IUIAH, AJITOPUTM peIIeHUs 3aaadd (WM ero 4YacTh),
BbIOMpaTh CHOCOO pemeHuss ¢ Y4ETOM HMEIOIIUXCS PECYpCcOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEUICHUU C y4ETOM
HOBOH MH(OpMAIHH.
CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:
® BJAJCTh CHOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca U pe3yibTaTa pelIeHUs
MaTeMaTHYECKON 3a1a4H;
® TPEIBHUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPH PEIICHUU 3a7a4d, BHOCUTH
KOPPEKTUBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENICTB, HAMJICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OIEHUBATh COOTBETCTBUE pE3yJIbTaTa JIEATEIHHOCTH MOCTABICHHOMN LIETH U YCIOBUSM,
OOBSICHATH TPUYMHBI JOCTHKECHUSI WIIU HE IOCTUKEHUS 11€TH, HAaXOUTh OIUOKY, JaBaTh
OLICHKY IPHUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy oOydenuss B 7 kJjacce OOydYalOMMICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE
pe3yIbTATHI:

Pacro3naBaTh M3y4eHHbIE TeOMETpPUYECKHE (UTYpBI, ONPENeIsTh WX B3aHUMHOE
pacmosoxeHue, M300pakaTb TreoMeTpudeckue (UTYphl, BBIMOIHATH UYEPTEKU IO YCIOBHUIO
3aa4u. I/I3M€p${TI) JIMHENHBIE U YIJIOBBIC BCJIMYWHBI. Pemrate 3ala4y Ha BBIYUCIICHUC IJIUH
OTPE3KOB MU BCJIMYWH YIJIOB.

Jlenate rpyOyI0 OIEHKY JIMHEWHBIX U YTJIOBBIX BEIMYMH MPEIMETOB B pPEalbHOM KHU3HH,
pa3MepoB MPHUPOJAHBIX 00BEKTOB. Paznuyars pasmMepbl 3TUX 0OBEKTOB IO MOPSIKY BETHUHHBL.

CTpouTh 4epTeku K FT€OMETPUUECKUM 3aa4aM.

ITonw30BaThCs Ipu3HakaMu paBCHCTBA TPCYIrOJbHHUKOB, HCIIOJbB30BaTh IPHU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOIHHUKOB MPU PEIICHUH 3a/1a4.

[TpoBOAKUTH TOTUYECKHE PACCYKACHUS C UCTIOTB30BAHUEM I€OMETPHUYECKIX TEOPEM.

ITonp30BaTbCs MpPU3HAKAMU PABEHCTBA IMPSIMOYIOJBHBIX TPEYTrOJIBHUKOB, CBOMCTBOM
MEJMaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MPAMOYTOJIBHOTO TPEYrOJIbHUKA, B PEIICHUH
TEOMETPHUECKUX 3aJ1ad.



OnpenensaTh NapajuieIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pazyeT ¢ HUMHU
cekymas. Onpeaenars NapajIeIbHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK
OJIHOU IIPSIMOM 10 TOYEK JPYroy IpsiMOiA.

Pemate 3amaun Ha KiaeT4aToi Oymare.

[IpoBOAMTH BBIYHCICHUS M HAXOAUTh YHCIOBbIE W OYKBEHHbIE 3HAYCHMS YIJIOB B
FEOMETPUUYECKUX  3aJayax C  HCIOJb30BAaHUEM CYMMbl YIJIOB  TPEYrOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30OBaHHBIX NPH IEPECEYCHUU JBYX MapalIeIbHBIX
psIMBIX cekyliel. PemaTs npakTuyeckue 3ajaun Ha HAX0XKJIEHUE YTJIOB.

Brnazners noHsATHEM reéOMETPUYECKOr0 MECTa TOYEK. Y METh ONpPeAesaTh OMCCEKTPUCY yriia
U CEpEAVHHBIN NEPIEHANKYISAP K OTPE3KY KaK FEOMETPUUECKHUE MECTA TOUEK.

@opMyIupOBaTh ONPEACICHUS OKPYKHOCTH M KPYra, XOpAbl M JHaMeTpa OKPYKHOCTH,
MOJIb30BATHCS UX CBOMCTBAMU. ¥ METh IPUMEHSTH 3TH CBOWCTBA IIPU PEIICHUH 3a]1au.

Brnaserp MoHATHEM ONMUCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh HaXOAWUTh €&
nentp. [lonp3oBarbes GpakTamMu O TOM, 4TO OMCCEKTPHCHI YIIIOB TPEYTOJIbHUKA TIEPECEKAI0TCs B
OJIHOM TOYKE, MU O TOM, 4YTO CEpPEAUHHBIC MEPIEHIUKYISAPbl K CTOPOHAM TPEYroJIbHUKA
MEepeCceKarnTCsl B OAHON TOUKE.

Bnagerp moHATHEM KacaTeIbHOW K OKPY>KHOCTH, TOJb30BaThCsl TEOPEMOU O
NEePIEHIUKYJIPHOCTH KacaTeJIbHOM U pajuyca, IPOBEIEHHOTO K TOUKE KacaHUsl.

[Tonp30oBaTbcst MPOCTEHINIMMH  TEOMETPUUYECKMMU  HEPAaBEHCTBAMH, IIOHUMATh HUX
MPAKTUYECKHUIA CMBICTT.

[TpoBOAUTH OCHOBHBIE T€OMETPUUECKHE MOCTPOCHHS C MTOMOIIBIO IIUPKYJIIS U TNHEHKH.

K xoniy oOydenuss B 8 kJiacce OOydarOIMICS MOJYYUT CIEAYIOIIHUE TMPEIMETHBIE
pe3yJIbTaThl:

Pacrio3HaBaTh OCHOBHBIE BHJBI YETHIPEXYTOJBbHUKOB, HUX JJIEMEHTHI, MOJb30BaThCS HUX
CBOICTBaMH MPU PEUICHUH T€OMETPHUUECKHX 3a]1ad.

[IpuMeHsTh CBOICTBA TOUYKM NEpPECEUEHHs] MeJuaH TPeyrojbHHKa (LEHTpa Macc) B
peLIeHNH 3a]1a4.

Bnanets noHsATHEM CpelHEN JIMHUU TPEYTrOJIbHUKA U TPANelH, IPUMEHITh UX CBOWCTBA
IpU pelIeHuH reomerpudeckux 3anad. llomb3oBaThesi Teopemoinn daneca U TeopemMoll o0
MPOTIOPIIMOHAIBHBIX OTPE3KaX, MPUMEHATh UX JJI PEIICHUS TPAKTUYECKUX 3a]1a4.

[IpuMeHATh PU3HAKY TTO00US TPEYTOJLHUKOB B PEIICHUH T€OMETPUUECKUX 3a1ad.

[Tonb3oBatbess Teopemoid Iludaropa mnisa pemieHUs TeOMETPUYECKUX U MPAKTUYECKUX
3a1a4. CTpoUTh MaTEMaTUYECKYI0 MOJENb B MPAKTHUYECKUX 3aJadax, CaMOCTOSATEIbHO JeNaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIIUE JJTUHBI.

Brnagerp moHATHSMH CUHYCa, KOCMHYCa M TaHI€HCAa OCTPOro Yrijia MpsIMOYTOJbHOIO
TpeyroyibHUKa. [101b30BaThCA STUMHU MOHATUAMM JIJIs1 PEIICHUS IPAKTUYECKUX 3aad.

Bbrancnsate  (pasnuyHBIME - cOcO0aMM)  TUIOHIA[b  TPEYroJbHUKA W IUIOHIAAU
MHOTOYTOJBHBIX QuUryp (MoNb3ysach, TJe HEOOXOAUMO, KaJdbKylsiTopoMm). [lpumeHsTh
MOJIyYCHHBIC YMEHUS B MPAKTHYECKUX 3a7a4ax.

Brnanete MNOHATHSMU BOMCAaHHOTO U IIEHTPAJIBHOTO yIja, HCIOJb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEXIY XOpJaMu (CeKyIIMMHU) U YIiie MeXAy KacaTelIbHON U XOpaoi
IIPU PEIICHNU T€OMETPUUYECKUX 3a/1a4.

BrnaneTs moHSATHEM OMUCAHHOTO YETHIPEXYTOJIBHUKA, TPUMEHATH CBOMCTBA OIMHMCAHHOTO
YeTHIPEXYTOJIbHUKA TP PELICHUU 3a]1a4.

[IpuMeHATh MOJIy4eHHbIE 3HAHMS HAa MPAKTUKE — CTPOUTh MaTeMaTH4YEeCKUE MOJEIH IS
3a/1ay peabHOM KU3HU M TIPOBOJIUTH COOTBETCTBYIOIINE BHIYUCICHUS C TPUMEHEHHEM TTO100US
U TPUTOHOMETPUH (TOB3YSICh, I'7I€ HEOOX0IUMO, KATBKYJIATOPOM).



K xoniy oOydeHuss B 9 kJjacce OOydYalOMIMICS TOJYYUT CICAYIONINAE TMPEIMETHBIE
pE3yJIbTaThI:

3HaTh TPUTOHOMETPHYECKHE (YHKIMHM OCTPHIX YIJIOB, HAXOAUTh C HX TOMOIIBIO
pasinyHble  BJEMEHThl  MPSIMOYIOJbHOIO  TPEYrojbHHKA  («pPELIeHHe MNPSIMOYIOJbHBIX
TPEyrojJpHUKOB»). HaxoauTe (C MOMOLIbIO KaJIBKYJIATOpPA) JUIMHBI U YIVIBI AJIS HETaOJIMYHBIX
3HA4YCHUMN.

[Tonp30BaTbest GopMylIaMu MPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUIsL HAXOKICHHSI COOTHOILIEHUN MEXy TPUTOHOMETPUYECKUMH BEJIMYMHAMH.

Hcnonp30BaTh TEOpPEMbl CUHYCOB M KOCHHYCOB JUIsl HaXOXICHUS Pa3iIUYHBIX JIEMEHTOB
TPEYrojbHUKA («PELIEHUE TPEYroJbHUKOBY»), IPUMEHSATh WX IPU PELICHUH T€OMETPUYECKHUX
3a/1a4.

Brnaners nonatusimMu npeoOpa3oBaHus 1o100us, COOTBETCTBEHHBIX AJIEMEHTOB MO00OHBIX
¢uryp. ITonp3oBarbes cBOMCTBaMU 110100Us TPOU3BOJIBHBIX (DUTYpP, YMETh BBIYMCIATH JJIMHBI U
HAXOJUTh YIJbl y MonoOHbIX ¢uryp. IlpumeHsTs cBoiicTBa MOJ00MS B MPAKTHYECKUX 3aadyax.
YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (PUTYP B OKPYIKAIOIIEM MUpE.

ITosp30BaTbCsA TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOpJ, O IPOU3BEIECHUHU OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaTbcss BEKTOpaMH, IMOHHUMATh HMX TEOMETPUYECKUH M (DU3WYECKHHA CMBICI,
IPUMEHATh UX B PEHICHUH T€OMETpUYECKUX U (usnueckux 3aaad. [IpumeHsTh ckaiasipHoe
IIPOU3BEICHUE BEKTOPOB AJIs1 HAX0XKACHUS JUIMH U YIJIOB.

[Tonp30BaTbcs METOOOM KOOPAMHAT Ha IIOCKOCTH, IPUMEHSTb €ro0 B PEIICHUHU
F€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bragers noHATHSAMU NPaBUIBHOIO MHOTOYI'OJbHUKA, JJIUHBI OKPY)KHOCTH, JUIMHBI JYyTU
OKPYKHOCTM M DPaJMaHHOW MeEpbl YIJa, YMETh BBIYMCIATH IUIOIIAAL Kpyra M €ro 4acrem.
[TpyMeHATH NOJIyYeHHbIE YMEHHS B IPAKTUYECKUX 3a/1adax.

Haxomute ocu (win LEHTPBI) CUMMETPUU (PUTYp, NPUMEHSTHh JIBUKEHMS IIJIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.

[TpuMeHATh NOyYeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTH4YECKHE MOJEIH IS
3aJa4 peaJbHON KU3HU U TMPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHHUS ¢ TPUMEHEHHEM 11010015
U TPUTOHOMETPUYECKUX (PYHKIUH (MOIB3YSICh, I71€ HEOOX0UMO, KaJIbKYJIATOPOM
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bu6mmoreka [IOK
https://m.edsoo.ru/7f417
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KOJIMYECTBO
YACOB 10
[IPOTPAMME

9 KJIACC

68 6

HaumenoBanue
Ne

pa3aeyioB U TeM
n/n

NPOrpaMMmblI

Tpuronomerpus.
TeopeMsbl
KOCHUHYCOB U
CHUHYCOB.
Pemenne
TPEYTOJIbHUKOB

[TpeoGpa3oBanue
noao0usl.
Merpuueckune
COOTHOIICHUS B
OKPYXHOCTH

Bexkropsl

KoaunuecTBo yacoB

KonTposabHubie

Bcero
padoThI

16 1

10 1

12 1

IlpakTn4yeckue
padoThI

DJIEeKTPOHHbIE
(undposBbie)
oOpa3oBaTe/ibHbIE

pecypcbl

bu6nunorexa LIOK
https://m.edsoo.ru/7f41al2c

bu6nmorexa LIOK
https://m.edsoo.ru/7f41al2c

bubnunorexa LIOK
https://m.edsoo.ru/7f41al2c

JexapToBbl
KOOPJIMHATHI Ha
IJIOCKOCTH

[IpaBunbHbBIE

bubnunoreka LIOK
https://m.edsoo.ru/7f41al2c

bu6nunorexa LIOK
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MHOT'OYTOJIbHUKH. https://m.edsoo.ru/7f41al2c

Jnunaa
OKPY>KHOCTH U
JIOMIA b KpyTa.
Beruucnenue
TIoIAIe i
JIBrokeHUS bubnuorexa [JOK
IUIOCKOCTH https://m.edsoo.ru/7f41al2c

IToBTOpEHME,
000011IEeHME, bubnunorexa LIOK
cUcTeMaTHu3aIus https://m.edsoo.ru/7f41al2c

3HAaHUH

OBILEE

KOJIMYECTBO

YACOB 110

I[TPOI'PAMME
MUWHUCTEPCTBO MPOCBEIEHUA POCCUNCKOM ®EJEPAILIUU

Munucrepcrso o0pazoBanus UyBamckoi Pecnyduku
AamuHucTpanus barbipeBCKOro MyHHIMIIAJIBHOIO OKpYra
Yysauickoit Pecry0imku
MBOY "banatam-baunmesckasa COII" baTbipeBcKOro MyHMUUNAJIbLHOTO
okpyra Yysamickoi PecrmyOauxu

68 6 0

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
Ha 3aceganuu MO 3aMECTUTEIIEM JTAPEKTOP
MaTeMaTUKH, PU3NKH, nupekropa mo Y BP

MH(POPMATUKH U Martromikuu C.U.

TEXHOJIOTUU Massikopa P.A. [Tpukaz Ne 145-O/1
oT «26» aBrycra 2023 T. ot «30» aBrycra 2023 1.
PyxoBogurens MO
bemosa H.I'.
ITporoxonNel

oT «25» aBrycra 2023 1.

PABOYAS ITPOT'PAMMA

yueOHoro kypca «I'eomerpus»
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Ut 00yJaromuxcs 7-9 KiaccoB

c.b-Banmeso 2023

HOACHUTEJBHASA 3AIINCKA

I'eomeTpust Kak OIMH U3 OCHOBHBIX Pa3JeJOB LIKOJIBHOM MaTEMaTHUKH, UMEIOIINUNA CBOEH
LEJIbI0  00ECleUYnTh H3yuyeHHE CBOWCTB W pa3MepoB (UIYp, UX OTHOLICHMH M B3aUMHOE
pacrojoKEeHUe, ONUPAcTCd Ha JIOTMYECKYH0, JOKa3aTelIbHYH JIUHUI0. [[eHHOCTh u3yueHus
TeOMETPUH Ha YPOBHE OCHOBHOTO OOIET0 00pa30BaHMs 3aKII0YAETCS B TOM, YTO OOyUYarONIHiACs
YUUTCS TNPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaThb MCTUHHBIE YTBEP)KICHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IIPOBOJWUTH
paccyXIeHUs «OT MPOTUBHOIO», OTIMYATh CBOMCTBA OT MPU3HAKOB, GOPMYIUPOBATH OOpATHBIE
YTBEPKACHUS.

Bropoii nenpio u3ydeHusi reOMETpUH SIBIISIETCS UCIOJb30BaHUE €€ KaK MHCTPYMEHTA Ipu
pEIIEHNN KaK MaTeMaTH4YECKUX, TaK M IPAKTUYECKUX 3a/lad, BCTPEUAIOIIUXCS B pealbHOU
xu3HU. OOydaroluiics TOMHKEH HAy4YHMThCS OIpPENeNIUTh T'eOMETpUUYecKylo (urypy, omucarb
CJIIOBaMHU JAHHBI 4YepTEX WIM PUCYHOK, HAWTH IUIONIA/(b 3€MEJIbHOTO0 Y4YacTKa, PAacCUUTaTh
HEOOXOUMYIO [IJTMHY OITOBOJIOKOHHOTO Kalensi win TpeOyeMble pa3Mmepbl Tapaxa s
aBTOMOOWJIL. DTOMY COOTBETCTBYET BTOpPAs, BBIYMCIUTEIbHAS JUHUS B U3YUYEHUH I'€OMETPHH.
[lpu pemeHun 3agay  MPAKTMYECKOTO  XapakTepa OOyYalolUiicss y4yuTcs  CTPOUTh
MaTeMaTUYeCKUe MOJENN peabHbIX JKU3HEHHBIX CHUTyallMi, NpPOBOJUTH BBIYUCICHUS U
OLICHMBATh aJIEKBATHOCTb MTOJIyYEHHOT'O pe3yibTara.

KpaiiHe BaXHO MOJUEPKUBATH CBSI3U T€OMETPUU C JAPYTUMH YUEOHBIMH IpEeIMETaMH,
MOTHUBUPOBATh  MCIIOJIB30BaTh  ONPEACNCHHUS  TIeOMETpUYEeCKUX GUryp U IOHSATHI,
JEMOHCTPUPOBATh IPUMEHEHUE MOJYyYEHHBIX YMEHUH B (U3HKE U TEXHUKE. DTH CBSI3U Hauboiee
ApKO BUIHBI B TeMaX «Bekropb», « Tpuronomerpuyeckrue cOOTHOIEHU», «MeTo KoopauHaT»
u «Teopema IIudaropar.

VYuebHblit Kypc «l'eoMeTpus» BKIIOYAET CJEIyIOIME OCHOBHBIE pPa3esibl COAEPIKaHUS:
«l'eomerpuueckre ¢GuUrypsl M UX CBOicTBay, «l3MepeHHe TeOMETPUUECKUX BEUYHHY,
«/lexapToBBl  KOOpAWHATHI HA  IJIOCKOCTH», «BekTopbl», «/IBMXKEHHS  IUIOCKOCTHY,
«IIpeoOpa3zoBanus MOJOOU.

Ha n3yuenue yuebHoro kypca «l'eomerpus» orBoaurcsa 204 yaca: B 7 kiacce — 68 yacoB
(2 yaca B Hezeno), B 8 kimacce — 68 "acoB (2 yaca B Heneno), B 9 kimacce — 68 yacos (2 vaca B
HEJIEINIO).

YUYET BOCIHIUTATEJBHOI'O IOTEHIHUAJIA YPOKOB



Hcnonp30BaHUE BOCIUTATENBHBIX BO3MOXXHOCTEM OpraHu3allMd YpOKa Ha YpOBHE
OCHOBHOTO 00I1IeT0 00pa30BaHMs MPEAIOIaraeT:

7.  llomnepxanue uHTEpeca K Y4YEHHIO, K TMpoIleccy IO3HAHHS, aKTHUBU3ALUU
MIO3HABATEBHOM JESITEIBHOCTH 00yYarOIIUXCAL.

8.  Bocnurtanme co3HaTenbHOW JUCHMIUIMHBI (YMEHUE YUUTENs I0Ka3aThb
B2XHOCTh y4€OHO- TIO3HABATEILHOU JIEATEIBHOCTH, YI€OHOU U TPYIOBOU ITUCIIUTUIMHEI).

9. ®opmupoBaHHe YMEHUH M HABBIKOB OpraHU3allid YYallUMHUCS CBOEH
NESITeTbHOCTH (OpraHu3aIisl CaMOCTOSITEIbHON Pa0OThl yYalIMXCsl, COOMIOACHNUE TEXHUKH
0€30MacHOCTH U TMTHEHUYECKUX MPaBUJI, CBA3AHHBIX C OCAHKOW M opraHu3aleil pabodero
MecCTa).

10. Bocnuranue KyabTypbl oOmeHHs (opraHu3amus OOIIGHHUS Ha YpOKe,
dopMHpOBaHUS y4YUTENEM YMEHHMH CIyIIaTh, BBICKA3bIBaThb W apryMEHTHPOBATH CBOC
MHEHHE).

11. ®opmupoBaHue U pa3BUTHE OLIEHOYHBIX YMEHUN (KOMMEHTHUPOBAaHUE OLIEHOK
yuuTeneMm, OOCYKIEHHE OLEHOK C  ydYalluMHCs, KOJUIGKTMBHOE  OLIEHUBaHUE,
B3aMMOIIPOBEPKA M OIICHUBAHUE JPYT APYra YUaIIuMUCH).

12. Bocnutanue TyMaHHOCTH (XapakTep OTHOILIEHUH «y4HUTelIb — YUCHHUKY,
pETyIUpOBaHHUE YUYUTEIIEM OTHOIICHUIH MEXTy YUaIlIuMUCH).

BocnurareabHblil moreHunas npeamera «I'eomerpusp> peanusyercs yepes:

. noOyX/IeHUE IIKOJIBHUKOB COONIIONIaTh HAa YpPOKE OOMICTIPHHATHIE HOPMBI
NOBEJIEHUs, IMpaBujia OOIIEHUS €O CTapmIUMHU  (YYUTENIsIMHU) U  CBEPCTHUKAMHU
(LLIKOTBHUKAMMU ), IPUIEPKUBATHCS IPUHIUIIOB Y4eOHOW JUCIUILIUHBI U CAMOOPTaHU3aIUY;

. MPUBJICYCHNE BHUMAHUS IIKOJIBHUKOB K IIEHHOCTHOMY aCIEKTy U3y4yaeMbIX Ha
ypOKax sIBIICHHH, OpraHu3anus ux padoThl C MOJIy4aeMOW Ha YpOKE COIMAIbHO 3HAUYUMOMN
uH(popMalell — WHHUIMUPOBAHUE €€ OOCYKIEHUS, C BBICKA3bIBAHUAMH YYAILIUXCS CBOUX
MHEHUH 110 €€ IMOBO/1Y, BRIPAOOTKOM CBOETO K HEel OTHOIICHHMSI, B TOM YHUCJIC C TPUMCHCHHEM
MHCTPYMEHTA MOJAEPKaHUsI MOTUBAIIMU U CAMOOPTraHU3aluu;

e  BOCIIHMTaHUE MAaTEMaTUYECKOU KYJIbTYpbI;

. WHUIMMPOBAHUE U TOJIEPKKY  HCCIENOBATEIIbCKOW  JAESITEeIbHOCTU
oOyyaromuxcst B paMKax peajlu3allMd HMH  UHAUBUIYAJIBHBIX W  TPYIIOBBIX
UCCJIEIOBATENIbCKUX MPOEKTOB, YTO AAcT OOyYaIOUIUMCS BO3MOXHOCTh NMPUOOPECTH HaBBIK
CaMOCTOSITENIFHOTO ~ PELIEHHUS TEOpPETUYECKOH MpoOJieMbl, HAaBBIK T€HEPUPOBAaHUS H
oopMIiIeHHs COOCTBEHHBIX UEH, HABBIK YBAXKUTEJIILHOTO OTHOILIEHHUS K YYKUM HJIEIM,
oopMIIeHHBIM B paboTax JAPYIHX HCCIEOBaTeNIed, HAaBbIK MyOJIMYHOIO BBICTYIUIEHUS IEpeN

ayIuTOpuell, apryMEeHTHPOBAaHUS M OTCTaUBaHUS CBOEH TOUKU 3pEHUS;

. OpraHM3alusl MPEAMETHbIX  00pa3oBaTEeNIbHbIX  COOBITHMH  (TpOBeACHUE
MPEIMETHBIX HEJENb) Ul 00yJarouuXcs ¢ HEelblo pa3BUTHUS O3HABATEIBHON U TBOPUYECKOM
AKTUBHOCTH, NHUIIMATUBHOCTH B pa3IMUHbIX chepax MpeAMETHON AeATeIbHOCTH, PACKPBITHS
TBOPYECKUX CIOCOOHOCTEH, 00yUaromuXcs ¢ pa3HbIMU 00pa30BaTEIbHBIMU MTOTPEOHOCTIMU
Y MHIMBU1YaJIbHBIMH BO3MOXHOCTSIMU;

. npoBeieHue Y4eOHbIX (OJIMMIIMAJ, 3aHUMATENbHBIX YPOKOB M  YPOKOB-
UCCIIEIOBAaHUM ¥ JAp.) U y4yeOHO-pa3BIEKaTENbHBIX MEpONpUATUi (KOHKypCa-UTphI
«IIpeameTHbI KpoccBOp», TypHUpPa «CBOS Urpay, BUKTOPUHBI, KOHKYpCa Ta3eT U PUCYHKOB
M Ip.);

. ucnonb3oBanue MKT u  OUCTaHIMOHHBIX 00pa3oBaTEIbHBIX TEXHOJIOTUN
oOydeHus, oOecnevyMnBalOIIUX COBPEMEHHbIE AKTUBHOCTH OOydarommxcsi (Iporpammbi-
TPEHAKEPBI, TECTHI, 3aUETHI B JIEKTPOHHBIX NPUIIOKEHUSX, MYJIbTUMEANNHbBIE TPE3CHTALINH,
oOydJaronue cailThl, YpOKH OHJIAHH, BUACOJICKIINH, OHJIAlH-KOH(DEepeHIIUH U Ip.);



. opraHm3anys OOYYeHHs C WCIOJIB30BaHUEM HETPAJUIIMOHHBIX CIOCOO0OB
(«CwmemmanHoe oOydeHuey, «[TepeBepHyTHII KJIacey), AKTUBU3UPYIOIUX
3aMHTEPECOBAHHOCTh YYEHHUKOB. OHHM Y4YaTCsi CaMOCTOSATENBHO peIlaTh TEOPETHUYECKHE
npoOJIeMbl, TeHepUPOBaTh U 0QOPMIIATH COOCTBEHHBIC UICH U YBOKUTECIHLHO OTHOCHTHCS K
UJCSIM JIPYTHX

. OpraHMW3alMs  CHUCTEMBbl  OILIGHWBaHUsA  (TEXHOJOTHS  (popMHpyrOIIEro
OLICHUBAHWSI), MTO3BOJISIONIAST AKIICHTUPOBATh BHUMAaHUE HE TOJBKO HA OILEHKE pe3yibTata,
HO M Ha IMpolecce MOUCKa pemeHus. Vcnoiapb3oBaHWE ITaHHOM TEXHOJOTMHM IIOMOTaeT
BKIIIOYHTh YYCHHUKOB B MPOIECC OIEHKU COOCTBEHHBIX YCHIIMH U TMPOCKTHPOBAHUSI CBOETO
pa3BUTHS KaK B ITUTAHE aKaJIEMUYCCKUX 3HAHWH, HABBIKOB, TAK W MEKIPEIMETHBIX YMCHHIA
(manpumep, paboTaTh B KOMaH/Ie, OOIIATHCs, BECTU JUCKYCCHIO H T. I1.).

. CO3MaHHME YCJIOBHUW Pa3BUTHS CYOBEKTHOCTH, IMO3BOJISIFOIIUX YYEHUKY OBITH
0oyiee CaMOCTOSITENIbHBIM, ABTOHOMHBIM, IIOHUMAaTh W MPOCKTHPOBATH CBOW MAapUIpyT
00ydYeHHUs ¥ MIPOJBUTATHCS B OCBOCHUH COJICPIKaHUS B COOCTBEHHOM TeMITe (IIKATUPOBAHUE
TeNIeH, CXeMbI OIICHUBAHUS | JIp.).

COJAEPXAHUE OBYUYEHUA
7 KJIACC

HauvanpHele nmoHsTus reomerpuu. Touka, mpsimasi, OTpe3OK, Jiyd. Yron. Buabsl yrios.
BeprukansHple UM CMexXHBIE yribl.  buccektpuca yria. JlomaHas, MHOTIOYTOJIbHUK.
[TapayuienbHOCTB M NEPIEHANUKYISAPHOCTD MPSMBIX.

Cummerpuunsble ¢purypbsl. OCHOBHBIE CBOMCTBA 0ceBoi cummerpuu. [Ipumepsl cumMmeTpun
B OKPY’KaOIllEM MUDE.

OcCHOBHBIE TIOCTPOEHHUS C IIOMOIIbIO IMPKYIsl M JuHeiiku. TpeyronbHuk. Bbicora,
MeuaHa, OMCCEeKTpHCa, UX CBOMCTBA.

PaBHOOE1peHHBIN U paBHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CpoiicTBa M TpHU3HAKM PABHOOEIAPEHHOrO TpeyroibHUKa. [Ipu3HaKu paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M NMpHU3HAKU MapajuieNbHbIX MpsMbIX. CymMMa yIiioB TpeyrojbHUKa. BHemHue
YTIIbI TPEYTOJIbHUKA.

ITpstmoyronbHbIN TpeyroiabHUK. CBOWCTBO MeAMAaHbl MPSIMOYTOJIBHOIO TPEYrOJbHUKA,
NPOBEAEHHOW K TrunoreHyse. IIpu3sHaku paBeHCTBa MPSAMOYTOJBHBIX TPEYTrOJIBHUKOB.
[TpstMoyTonbHBIN TPEYroJbHUK ¢ yriaoM B 30°.

HepaBeHcTBa B reOMETpHUM: HEPABEHCTBO TPEYrOJILHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa o 0oJIbIIeM yriie U O0bIIeH CTOpoHEe TpeyronbHUKa. [leprneHIuKysp 1 HaKJIOHHAs.

I'eomeTpuyeckoe MeCTO TO4YEK. buccekrpuca yria M CEpeAUHHBIN NEPHEHIUKYISP K
OTpE3Ky KaK F€OMETPHUYECKHE MECTa TOYEK.

OkpyXHOCTb M KpyI, XopJa M JAMAaMeTp, MX CBOICTBa. B3amMHoe pacrosiokeHue
OKpYXHOCTH M mnpsiMoil. KacarenbHas n cexymas K OKpyx HOCTU. OKpYXHOCTb, BIIMCaHHAas B
yroi. BrimcanHas u onucaHHas OKpY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC



UYetpipéxyronbHuku. llapamnenorpamMm, ero mpu3HaKM W CBoWcTBa. YacTHble ciaydau
napauieIorpaMMoB (MIPSMOYTOJIBHUK, POMO, KBajpar), X MpHU3HAKU W CBOMCTBa. Tpamerus,
paBHOOOKas Tpanenus, e€ CBoWCTBa U Mpu3Haku. [IpsaMoyronbHas Tpanenus.

Meron ynBoenust Meauanbl. LlenTpanbHas cummetpus. Teopema daiieca u Teopema o
MIPONOPLUMOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYrojabHUKA U Tpanenuu. LleHTp Macc TpeyroibHUKa.

[Tonobue TpeyronbHUKOB, KO3 duimeHT moaodus. [Ipu3naku momodus TPeyroabHUKOB.
[Tpumenenue moo0Ust PHU PEIICHUH MTPAKTUYECKUX 3a7ay.

CaoiicTBa miomaaei reomerpudeckux Quryp. @opmynsl A MJIOMAAU TPEYroJbHUKA,
napajuiesiorpaMma, pom6Oa u tpanenuu. OTHOIIEHHUE IIOMAACH MOA00HBIX Quryp.

Brraucnenue miomiaaeii TpeyroibHUKOB © MHOTOYTOJIbHUKOB Ha KJIeTYaToil Oymare.

Teopema I[ludaropa. IIpumenenune Teopemsl [ludaropa npu pemieHUH MPAKTHYECKUX
3azay.

CuHyc, KOCHHYC, TAHI'€HC OCTPOIO yIja IpsSMOYIOJbHOIO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPHYECKOE TOXKAECTBO. TpuroHomerpuueckue GyHkiuu yrios B 30, 45 u 60°.

BnucanHbple ¥ IIEHTpaJIbHBIE YIJIbl, YIOJ MEXKIY KacaTeIbHON U XOpIAOW. YTJbl MEXIY
XOpJlaMd UM CEeKylIMMHU. BriucaHHble U ONUCaHHbIE YETHIPEXYTOJbHUKH. B3aumuoe
pacrioyioxxeHue IBYyX OKpyxkHocred. Kacanme oxpyxuocteil. OOimue kacaTtelbHblE K JIBYM
OKPY>KHOCTSIM.

9 KVIACC

Cunyc, xocunyc, TaHrec yrioB or 0 o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXJ1eCTBO. POPMYJIBI IPUBEACHHUS.

Pemenne TpeyroapbHuKoB. Teopema KOCHHYCOB U TeopeMa CHHYCOB. PermieHue
MPAKTUYECKHX 3a7a4 C UCIOIb30BAaHUEM T€OPEMbI KOCUHYCOB U TEOPEMbI CHHYCOB.

[IpeoOpazoBanue mogodus. [1ogo61e cCOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 Ipou3BeIEHUN OTPE3KOB XOPA, TEOPEMBI O MIPOU3BEACHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJipaTe KacaTeJIbHOM.

Bekrop, nmnuHa (MOAYNb) BEKTOpa, COHANPABICHHBIE BEKTOPBI, IPOTUBOIOJIOKHO
HaIpPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpalMd Hal
BEeKTOpaMHU. Pa3nokeHue BeKTopa Mo JByM HEKOJUIMHEAapHbIM BekTopaM. KoopauHaThl BeKTOpa.
CkansipHO€ MMPOU3BEIECHNE BEKTOPOB, IPUMEHEHUE /111 HaX0XK/I€HUS JJIUH U YTJIOB.

JlekapToBbl KOOpPAMHATBI Ha IIOCKOCTU. YPaBHEHUS MpPSIMOW U OKPYKHOCTH B
KOOpJMHATAX, [IEPECECUECHUE OKPYKHOCTEW U IIPSIMBIX. MeTOI KOOPAMHAT U €r0 IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJIBHUKH. JJTMHA OKpYXKHOCTHU. ['pajlycHas u paJuaHHas Mepa yria,
BBIUMCJIEHHE JUIMH OYyT OKpykHOCTel. [Tnomane kpyra, cekTopa, cCerMeHra.

JIBMKEHUS TIIOCKOCTH U BHYTPEHHUE CUMMETPUH (PUTYD (3JIEMEHTapHbIE MPEACTABICHNUA).
[TapaensHslil nepenoc. 11oBopor.

IJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI



JInyHOCTHBIE Ppe3yabTaThl OCBOCHHS MpOrpaMMbl y4yeOHOro Kkypca «l eomerpusi»
XapaKTEepU3YIOTCS:

1) naTpuoTHYeCKOEe BOCIIUTAHME:

MPOSIBJICHUEM HHTEpeca K MPOLUIOMY UM HACTOALIEMY POCCHUMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOILUIEHUEM K JOCTH)KEHHSIM POCCHICKHX MATEMATHKOB W POCCUHCKOU
MaTEMaTUUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3THUX JOCTH)KEHUN B JPYTUX HayKaX W MPUKIAIHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
IpPEJCTAaBICHUEM O MaTEeMAaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IHYHBIX CTPYKTYD,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO o0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXXJIEHUIO ITUYECKUX MPOOJIEeM, CBA3aHHBIX C MPAKTHUUYECKUM HPUMEHEHUEM JIOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THYECKUX IIPUHLIUIIOB B JE€ATEIbHOCTH YUYEHOTO;

3) Tpya0BO€E BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTHMBHOE y4YaCTHUE B PEUICHMM IPAKTUYECKUX 3aJad MaTeMaTH4eCKOU
HANPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HU JJIs1 YCHEIIHON MpOQecCUOHANBHON NeATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHWEM HHIMBHUIYaJIbHOH TPACKTOpPUHM OOpa30BaHUS U
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY W A3CTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHUYECKHX
00BEKTOB, 33/1a4, PELICHUN, PACCYKIEHUHN, YMEHUIO BUJETh MATEMAaTUYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NO3HAHUSA:

OpHUEHTAIle B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4HBIX MpeAcTaBleHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTHs UEJIOBEKAa, NPUPOABI H OOIIECTBA, IOHMMaHUEM
MaTeMaTHYECKOW HayKH Kak cQepbl YeIOBEYECKOW MAEATENbHOCTH, JTAaloB €€ pa3BHTUSA U
3HAYMMOCTH JIJIsl Pa3BUTHUS LIMBUIIN3ALlUH, OBJIAJJICHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTH4YECKON
KyJIbTYpOH Kak CpEICTBOM IIO3HAHWUS MHUpPA, OBJAJACHHEM NPOCTEHIIMMHU HaBbIKAMU
HCCJIEIOBATENIbCKOM 1€ATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (opMHpPOBaHHE  KYJIbTYPbl  3A0POBbS U
IMOLMOHAIBLHOIO 0JIArONMONyYHsi:

TOTOBHOCTBIO NIPUMEHATH MAaTEMaTH4YECKHE 3HAaHUSA B MHTEpEcax CBOErO 3J0pOBbs,
BEJICHUS 3/J0POBOr0 00pa3a U3HHU (30pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEXUM 3aHITUN U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), CPOPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
NpPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TaKOI'o )K€ MpaBa JIPyroro 4eiaoBeKa;

7) 3K010TNYeCcKOe BOCIIUTAHNE:

OpUEHTaIle Ha NMpUMEHEHHEe MaTeMaTHYeCKMX 3HAHUM JUIsl pelieHus 3afad B 00JacTu
COXPaHHOCTH OKpY)KaloIlel cpeibl, IMIaHUPOBAaHUS IOCTYNKOB W OLEHKM HMX BO3MOXHBIX
HOCJEACTBUM Il OKpY’Karolled cpesibl, 0OCO3HAHHEM TIJI00aIbHOTO XapakTepa 3KOJIOTHYECKHX
npo0JeM U myTel ux pereHus;

8) ajanTanust K MI3MEHAOIUMCS YCJI0BUAM COLMATBHOW M IPUPOAHOM Cpeabl:

TOTOBHOCTHIO K JIEHCTBUSIM B YCJIOBHSIX HEONPEETIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAaKTHUECKYIO AESITEIbHOCTh, B TOM UUCIIE YMEHHUE YUUTHCS Y APYTUX
Jrofiel, MpuoOpeTaTh B COBMECTHON JESITEILHOCTH HOBBIC 3HAHMSI, HAaBBIKM U KOMIIETEHIIMU U3
OTIbITA JIPYTHX;



HEO0OXOUMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHHM, B TOM uucie GOpMyIUpOBaTH UACH,

MOHATHS, THIOTE3bl 00 00BEKTaxX M SBJICHMUAX, B TOM UHUCIIE paHEe HEH3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBI0  OCO3HABaTh CTPECCOBYKO CUTyallWIO, BOCIIPUHHMATb CTPECCOBYIO

CUTYallMI0 KakK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTUPOBATh MNPUHUMAEMbIC PEHICHUS U
neicTBus, OpPMyYIMPOBATh U OLIEHUBATH PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble JJoruueckue geiicTBUA:

BBISBIISITh M XapPaKTEPU30BATh CYIIECTBECHHBIC MPHU3HAKKM MAaTEeMaTHYECKUX OOBEKTOB,
NOHATHI, OTHOIICHUNA MEXAY MOHATHAMH, (OPMYIHUPOBATH ONPEACICHUS MOHATHH,
yCTaHaBJIMBATh CYIIECTBEHHBIN NPU3HAK KIIaCCU()UKALMU, OCHOBAHUS /1711 0000IIEeHUs U
CPaBHEHHUs, KpUTEPUU IIPOBOJAUMOIO aHAJIN3a;

BOCIIPUHUMATh, (HOpMYyIUpOBaTh U NPeoOPa3OBbIBATH CYXKAEHUS: YTBEpAUTEIbHBIE U
OTpHIIATENIbHBIC, €IMHIYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

BBISIBJIATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTHUBOpeUus B (pakrax,
JAHHBIX, HAOMIOACHMSIX W YTBEPXKACHUAX, Npe/ularaTb KPUTEPUU JJIs BbBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JlenaTth BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYECHNUN, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa30upath J10Ka3aTeabCTBA MAaTEMATUYECKUX YTBEPKACHUN (IIPSIMbIE U OT IPOTUBHOIO),
IPOBOJUTH CaMOCTOATEIBHO HECIOXKHBIE JIOKA3aTeNbCTBA MAaTEMAaTHYECKHX (DaKTOB,
BBICTPAaNBaTh apryMEHTALUIO, MPUBOJUTH MPUMEPbl U KOHTPIPUMEPHI, 0OOCHOBBLIBATH
COOCTBEHHBIE PACCYKACHHUS;

BBIOMpATh CIOCOO pemieHuss yuyeOHOHM 3anauM (cpaBHMBAaTh HECKOJIbKO BapHAHTOB
pelieHus, BbIOMpaTh Hanbosiee MOAXOASIINNA C YU4ETOM CaMOCTOSITENIbHO BBIJEIIEHHBIX
KPUTEPUEB).

Ba3oBbIe nccienoBaTenLCKHeE AeliCTBUA.

WCIIOJI30BaTh  BOMPOCHI ~ KAaK  HCCIEIAOBATENIbCKUNA  MHCTPYMEHT  IO3HAHWUS,
dbopMyIUpoBaTh BOMPOCHI, PUKCUPYIOIINE TPOTHBOPEUHE, MPOOIEMY, CAMOCTOSITEEHO
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (OpMUPOBATH TUIOTE3Y, apryMEHTHUPOBATH CBOIO
HO3UIUI0, MHCHHE,

MPOBOAWTH MO CaMOCTOSITENIbHO COCTABIEHHOMY IUIAHY HECIIOKHBIH OJKCIEPUMEHT,
HEOOJbIIOE HCCIEOBAHUE 110 YCTAHOBJIEHHIO OCOOEHHOCTEW MAaTeMaTUYeCKOro
00BbeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOO0M;

CaMOCTOSITENIbHO  (opMynHpoBaTh  OOOOIIEHHUST W  BBIBOABI MO  pe3yjbTaTam
MPOBEAEHHOTO HAOMIOEHUS, UCCIECIOBAHUS, OICHUBATh JOCTOBEPHOCTh IMOTYYCHHBIX
pe3yIbTaTOB, BEIBOJIOB U 000OIICHHMIA;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, & TAKXKE BBIIBUTATH MPEANOTIOKCHHS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undopmaunmeii:

BBISIBJISITh HEJIOCTATOYHOCTh U MU30BITOYHOCTH MH(POPMAITNH, TAHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a/1a4u;



BBIOMpaTh, aHAIM3UPOBATH, CHCTEMATU3UPOBATh W HMHTEPIPETUPOBATH HH(OPMAIIHIO
pa3IMYHbIX BUJOB U (DOPM IMpe/ICTaBICHHUS,

BbIOUpaTh opMy MpeAcTaBlieHUss WHGOPMALUK U WUTIOCTPUPOBAThH pelllacMble 3a/1auu
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAJAE&KHOCTh MH(POPMAIUKM 1O KPUTEPUSAM, HPEIOKEHHBIM YUUTEIEM WIH
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbIC yqeﬁnble JelCcTBUA:

BOCIPUHHUMATh M (OPMYIUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBHSAMH U IEISIMU
oOLIeHMs], SICHO, TOYHO, I'PAaMOTHO BBbIpaXKaTb CBOIO TOYKY 3pEHUS B YCTHBIX H
NHCBMEHHBIX TEKCTaX, JIaBaTh MOSCHEHUS 110 XOAYy PELICHUs 3a/laud, KOMMEHTHPOBAThH
HOJYYCHHBIH Pe3yJIbTaT;

B X0Jie 00CYX/IeHHs 33JaBaTh BOIPOCHI MO CYIIECTBY O0OCYKIaeMOH TEMBI, IPOOIIEMBI,
perraeMoi 3aJa4un, BHICKa3bIBaTh MJICH, HALICIICHHBIC HA MMOUCK PEIICHHS, COMTOCTABIISATD
CBOM CYXKJEHUS C CY)KIEHUSAMU JIPYTrUX YYaCTHUKOB JAMAJIOra, 0OHAPYKUBATh PA3IUUUE
U CXOJICTBO IIO3UIIMH, B KOPPEeKTHOH (opme GopMyupoBath pa3HOTIACHS, CBOH
BO3PaKEHHUS;

NpEACTAaBIATL PC3YJIbTAaThl PCHICHUA 3ada4M, SKCIICPUMCHTA, UCCIICAOBAHUA, ITPOCKTA,
CaMOCTOSATENIFHO BHIOMpATh (opMar BBICTYIUICHHS C y4ETOM 3aJad NpPE3eHTAlUH H
0COOCHHOCTEH ayAUTOPHH;

NOHUMATh M MCIOJI30BaTh MPEUMYINECTBA KOMAHHON M MHANBUAYaIbHON paboThI pu
PCIICHUN y‘IC6HI>IX MaTEMATUYCCKUX 3aJda4,

NPUHUMATh 11EJTb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOU
paboThI, pacupenensaTh BUIbl padoT, JOrOBapUBATHCs, 00CYKAaTh MPOLECC U PE3yIbTAT
paboTbl, 06001IIaTh MHEHHS HECKOJIBKUX JTFO/ICH;

y4acTBOBAaTh B IPYMIIOBBIX (hopMax paboThl (00CyKaeHUsI, 0OMEH MHEHUSIMH, MO3TOBBIC
LITYPMBI U JIPYTHE), BBIIOJIHATH CBOKO YacTh pabOThl U KOOPJUHUPOBATH CBOM JAECUCTBUSA
C IPYTrUMH YJeHaMH KOMaH]bl, OLIEHMBATh KAueCTBO CBOETO BKJIAJa B OOIIMI MPOAYKT
10 KpUTEPHSIM, CHOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUS.

PerJIHTI/IBH])Ie YHUBEPCAJTBHBLIC yqeﬁm,le JelcTBUSA

Camoopranusanus:

CaMOCTOSITENIbHO COCTABJISATh IIJIaH, AJITOPUTM pElIeHHs 3aJaud (WIM €ero YacTh),
BBIOMpATh C€HOCOO0 pelmeHus ¢ Y4€TOM MMEIOLIMXCS PECypcoB M COOCTBEHHBIX
BO3MO>XHOCTEM, apryMEHTHpPOBaTh M KOPPEKTHPOBATh BAPUAHTBI PELIEHUN C Yy4ETOM
HOBOW MH(OpMaIUy.

CﬂMOKOHTpOJIb, IMOIUOHAJbHBLIA HHTEJLJIEKT:

BJIAJIETh CIOCOOaMU CAMONPOBEPKU, CAMOKOHTPOJI IpPOLEcCca M Pe3yJbTaTa PELICHUs
MaTeMaTUYECKOH 3a7aun;

MPEBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTHh NpU PELIEHUU 3aJauyd, BHOCHUTD
KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENIBCTB, HAHJEHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYJHOCTEN;

OLICHMBAaTh COOTBETCTBHE PE3yJbTaTa ACSITEIBHOCTH MOCTABIEHHOW IIENIM U YCIOBHSIM,
OOBSICHATH IPUYMHBI TOCTHKEHUS HIIM HE TOCTH)KEHUS 1eNTU, HaXOAUTh OLIMOKY, TaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI



K konmy oOyuenus B 7 Kjacce OOYYArOMIMICS TMONYYHT CIEAYIOUIUE PEIMETHBIC
pEe3yJIbTAThI:

Pacro3HaBaTe UW3y4eHHBIE T€OMETpUUYECKHE (DUTYpBI, ONpENesITh HX B3aUMHOE
pacrnoyiokeHue, Hu300pakarb TI'€OMETpUYECKHE (HUTYpBI, BBIMOIHATH YEPTEHKH I10 YCIOBHIO
3agauu. M3mepsaTh JMHEWHBIE W YIVIOBBIE BEIWYMHBL. Peliarh 3aJauyd Ha BBIYMCICHHUE JIMH
OTPE3KOB U BEJIMYHH YIJIOB.

Henatrp rpyOyr0 OIICHKY JMHEHHBIX M YIJIOBBIX BEJIWYUH MPEAMETOB B pEaIbHOM KU3HU,
pa3MepoB MPUPOTHBIX 0OBEKTOB. PaznuyaTh pa3mMepsl STUX 0OBEKTOB IO MOPSAAKY BETHYUHBI.

CTpouTh 4epTex U K FT€OMETPUUECKUM 3a]a4aM.

[Tonp30BaTbCsi TNpU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCMOJb30BAaTh NPU3HAKH U
CBOMCTBA PaBHOOCIPEHHBIX TPEYTrOJIHbHUKOB IPH PEIICHUH 3a/1a4.

[IpoBOIUTH JIOTHYECKHUE PACCYKIICHUS C UCIIOIB30BAHUEM T€OMETPHUUYECKUX TEOPEM.

[Tonp30BaTbCsi NpU3HAKAMHM PABEHCTBA MPSIMOYTOJbHBIX TPEYrOJIbHUKOB, CBOMCTBOM
MEJIMaHbl, IPOBEIEHHOW K THUIIOTEHY3€ MPSIMOYTrOJIbHOIO TPEYroJIbHUKA, B PELICHUU
reOMETPUUYECKUX 3a]1ay.

OnpenensaTh NapauiedbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOPbIE 00pazyeT ¢ HUMHU
cekymasi. Onpeaenarb NapajyieIbHOCTh MPSIMBIX C MTOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK
OJIHOM IIPSAIMOM 10 TOYEK JAPYroy IpsIMOi.

Pemmats 3a1aun Ha kieT4aroit Oymare.

[IpoBOAWTHL BBIYHCICHUS M HAXOAUTh YHCIOBbIE W OYKBEHHbIC 3HAYCHHS YIJIOB B
FeOMETPUYECKUX  3aJa4yaX C  HCIOJb30BAHHUEM CYMMBI  YIJIOB  TPEYrOJIBHUKOB M
MHOTOYTOJIbHUKOB, CBOWMCTB YTJIOB, OOpa30BaHHBIX IPH IEPECCUYCHUU IBYX NapaUICITbHBIX
NpsIMBIX CEeKylIel. PemaTpk mpakTuyeckue 3aa4d Ha HaX0KJI€HUE YTJIOB.

Brnazsetp nmoHsATHEM TeOMETPUYECKOTO0 MECTa TOUEK. Y METh ONpPEAesATh OUCCEKTPUCY yriia
Y CEpEIMHHBIN NEPHEHIUKYISAP K OTPE3KY KaK F€OMETPUUYECKUE MECTA TOUEK.

DopMyJIHPOBaTh ONPEAECIEHUS OKPYKHOCTH M Kpyra, XOpJbl U JHAMETPA OKPYKHOCTH,
MOJIB30BAThCS MX CBOMCTBAMU. Y METh MPUMEHSThH 3TU CBOWCTBA MTPU PEUICHUH 33/1a4.

Bianers moHATHEM ONMCAHHOM OKOJO TPEYroJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh €€
neHTp. [lonp3oBaThecs GakTamMu 0 TOM, YTO OUCCEKTPUCHI YTIIOB TPEYTOJIbHUKA MEPECEKAIOTCS B
OAHOM TOYKE, U O TOM, YTO CEpPEAWHHBIC NEPHEHIUKYJIAPbl K CTOPOHAM TpPEYTrOJbHHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnaners mnoHATHEM KacaTelbHOM K  OKPYXKHOCTH, IIOJIb30BaTbCid TEOPEMOM O
MIEPIECHINKYIISIPHOCTH KacaTeIbHOM U paauyca, IPOBEAEHHOIO K TOYKE KaCaHMUS.

[Tonp30BaTbCcsl MPOCTEHIIMMH T€OMETPUYECKMMH HEPABEHCTBAMM, MOHUMATh UX
MPaKTHYECKUM CMBICII.

IIpoBOAUTE OCHOBHBIE T€OMETPUUECKHE IIOCTPOEHHUS C TIOMOILBIO LIUPKYJISI U JIMHEHKH.

K xonmy oOyuenus B 8 kiacce oOydaromuiics MOMYYHT CIEAYIOUIUE TpEeaIMETHBIC
pe3yJIbTaThI:

Pacno3naBath OCHOBHBIE BUJbI YETBIPEXYTOJBHUKOB, MX JJIEMEHTHI, IMOJb30BaTHCS HX
CBOMCTBAaMHM MPU PELICHUU TEOMETPUUYECKUX 3a/1a4.

[IpuMeHsTh CBOICTBA TOUKH TMEpECEUeHHs MeTuaH TpeyroibHHKa (LIEHTpa Macc) B
pElIEeHNH 3a]1a4.

Bianets nonsitueM cpeaHel JTUHUM TPEYroJIbHUKA M TpaneluuH, MPUMEHATh UX CBONCTBA
IpU peleHuu reomerpuyeckux 3anad. [lomb3oBarbes Teopemon ®aneca U TeopemMoul o0
MIPONOPLIMOHATBHBIX OTPE3KAX, IPUMEHSATh UX JUIS PEILICHUS PAKTUYECKUX 3a]1a4.

[IpuMeHATh MPU3HAKY TTO00HS TPEYTOJLHUKOB B PEIICHUH T€OMETPUUECKUX 3a1ad.



[Tonmp3oBatbes Teopemoii [ludaropa nnas pemeHUss TeOMETPUUECKHX W MPAKTHYCCKUX
3ana4. CTpOUTh MaTeMaTHYECKYI0 MOJEIb B NMPAKTUYECKUX 3aJadax, CaMOCTOSTEIbHO JENaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIIHNE JUIUHBI.

Bnaners NmoHATHSAMHU CHHYCA, KOCHMHYCa M TaHIE€HCa OCTPOro yria IPsSMOYTOJIBHOIO
TpeyroiabHuKa. [101630BaThCS 3TUMHU MOHATHAMM JUIS PEILICHUS TPAKTUYECKUX 3a]ad.

Berumcnsate  (pa3nuyHBIMEH - cliOcO0aMM)  IUIOMIAAb  TPEYroJbHUKA W IUIOHIAAU
MHOTOYTOJIBHBIX ~ (uryp (MONB3ysch, TI/A€ HEOOXOIMMO, KaIbKynaropom). I[IpuMeHsTh
IIOJIy4YE€HHBIE YMEHHMS B IPAKTUYECCKUX 3a/1a4ax.

Bnaners NOHATHMSAMHU BIMCAHHOTO M LIEHTPAJIBHOTO YIVIA, MCIONb30BaThb TEOPEMBI O
BIIMCAHHBIX YIVIAX, yIVIaX MEXIY XOpJaMu (CEKyLIMMH) U YIiIe MEXAy KacaTeJbHON U XOpaoi
IIPU PELICHUU T€OMETPUUYECKUX 3a/1a4.

Bnaners MOHATHMEM ONMCAHHOTO YETBHIPEXYTOJIBHHMKA, NIPUMEHATh CBOMCTBA OINMCAHHOIO
YETBIPEXYTOJIBHUKA IIPU PELICHUM 3a/1a4.

[TpyuMeHsTh NOyYyeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMaTHYECKHE MOJEIH IJIs
3a[a4 peaqbHON KU3HU U TMPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS C TPUMEHEHHEM 11010015
U TPUTOHOMETPHHU (II0JIb3YACH, 1€ HE00X0AUMO, KAIbKYISATOPOM).

K koniy oOyueHuss B 9 kjacce oOydaroumuiics MHOJYYUT CJEIYIOLIUE IMpeIMETHbIE
pe3yJIbTaThl:

3HaTh TPUTOHOMETpUUYECKHE (QYHKIUU OCTPHIX VYIJIOB, HAXOAUThb C HUX IOMOLIBIO
pasnyHble  3JEMEHThl  MPSIMOYrOJbHOIO  TPEYrojbHHKA  («pELIeHHe MHPSIMOYIOJIbHBIX
TPEyroJpbHUKOB»). HaxoauTh (C MOMOUIbIO KAJIBKYJIATOPA) JUIMHBI M YIJbl JJI HETAOIMYHBIX
3HA4YCHUMN.

[Tonp30BaTbest GOpMyIaMu MPUBENECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOKICHHSI COOTHOILIEHUI MEXy TPUTOHOMETPHUYECKUMH BEJIMYMHAMHU.

Hcnonp30BaTh TEOpPEMbl CUHYCOB M KOCHHYCOB JUIsl HAXOXKIEHUS Pa3IMYHBIX 2JIE€MEHTOB
TPEYrojbHUKa («pElIEHUE TPEYroJbHUKOB)»), NIPUMEHITh UX NPU PELICHUH T€OMETPUUYECKHUX
3az1a4.

Brnaners noHatusiMu npeoOpa3oBaHus 1Mo100Us, COOTBETCTBEHHBIX AJIEMEHTOB MOI00HBIX
¢uryp. ITonp3oBatbes cBOMCTBaMU 11010011 TPOU3BOJIBHBIX (DUTYP, YMETh BBIYMCIATH JJIHHBI U
HaXOJUTh YIJIbl Y M0J0OHBIX (uryp. IlpuMenars cBoiicTBa moao0us B MPaKTUYECKUX 3a/ladax.
YMeTh NpUBOJUTH IPUMEPHI TOAOOHBIX QUTYp B OKPYKAIOIIEM MHUPE.

ITonp30BaTbCsa TeopeMaMu O NMPOU3BEACHUM OTPE3KOB XOpJ, O IPOU3BEIEHUH OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThcs BEKTOpaMM, IOHMMATh HUX T€OMETPUYECKUH U (PU3NYECKHIl CMBICI,
IPUMEHSTh UX B PEIICHUH T€OMETpUYeCKUX U (usnueckux 3aaad. [IpuMeHsTh ckajasipHOe
IIPOU3BEICHUE BEKTOPOB AJI1 HAXO0XACHUS JUIMH U YIJIOB.

[Tonb30BaTbcs METOAOM KOOpPAMHAT HAa IIJIOCKOCTH, IPHMEHSATh €ro B PEIICHHUH
F€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bragers MoHATHSAMHU NMPaBUIBHOIO MHOTOYIOJbHUKA, JJIUHBI OKPY)KHOCTH, JUIMHBI JYyTU
OKPYKHOCTM M DPaJMaHHOW MEpbl YIJIa, YMETh BBIYMCIATH IUIOIIAAL Kpyra M €ro 4acrTem.
[TpyMEHATDH MOIy4EHHbIE YMEHUS B IPAKTUUYECKUX 3a/1adax.

Haxomuts ocu (WK HEHTPBI) CUMMETpPUH (UTYp, TPUMEHSATH ABM)KEHUS IUIOCKOCTH B
MPOCTEUIINX CIIyqasiX.

ITpuMeHATh NOMyYyeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMAaTH4YECKHE MOJEIH IJIs
3aJa4 peaqbHON KU3HU M MPOBOJUTH COOTBETCTBYIOIINE BHIUUCICHUS C TPUMEHEHHEM 11010015
U TPUTOHOMETpUYECKUX (PYHKIUHN (T0IB3YSICh, I/I€ HE0OOX0IUMO, KAJIBbKYISITOPOM



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

N HaumenoBann Koumn4yecTBo 4acoB JJIeKTPOHHbIE
°
e pa3ieJioB U (uudposBbie)
n/ Bcer  KoHTpoubH IIpakTHYeck
TeM o0pa3oBaTe/bHbIE
I 0 ble padoThI ue padoTsbl
NPOrpaMMblI pecypchl
[Ipocreiimue
FE€OMETPUYECKU
e GuUrypsl 1 UX bubnnoreka [HOK

CBOMCTBA. 14 https://m.edsoo.ru/7f415e
W3mepenue 2e
reOMETPUYECKU
X BEJIMYUH
bu6mmoreka [IOK
TpeyronbHUKN 22 1 https://m.edsoo.ru/7f415e
2e
[TapamiensHbie
HpsMbIe, bubnuorexa [IOK
14 1 https://m.edsoo.ru/7f415e
CyMMa YTJIOB %
TpeyrojbHUKa

OKpyXHOCTb U
Kpyr 14 1
I'eomerpuueck
Ue MOCTPOCHUS

bubmuorexa [JOK
https://m.edsoo.ru/7f415e
2e

[ToBTOpEHME, bubnuotexa [JOK
000011eHNe 4 1 https://m.edsoo.ru/7f415e
3HAHUMN 2e
OBILEE
KOJIMYECTBO
68 4 0
YACOBIIO
[MPOTPAMME
8 KIIACC
No HanMenoBanHe KoanuyecTBO yacos JJIeKTPOHHBIE
(uu¢posbIe)
n/ | pa3sjgesioB U TeM Bcer  Konrpoasn = Ilpakruveck
oOpa3oBaTe/ibHbIEC
n NporpaMmMbl 0 ble padoThI ue padoTsl
pecypchl
" bubnuorexa [JOK
YeThIpEXyronsHU

12 1
K1

https://m.edsoo.ru/7f417
el8

Teopema Paneca 15 1

bu6nmoreka [JOK



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

U TEOpEMa 0 https://m.edsoo.ru/7f417
IPOMOPIHOHATEH els
BIX OTPE3KaX,
mo00HbIE
TPEeYroJIbHUKU
[Imomans.
Haxoxnenue
rJIomaaein bubmuoreka [JOK
TPEYTrOJIbHUKOB U 14 1 https://m.edsoo.ru/7f417
MHOTOYTOJIbHBIX el8
¢uryp. Ilnomamu
NoJ00HBIX (GUTyp
Teopema
Mudaropa i bubmuoreka [JOK
10 1 https://m.edsoo.ru/7f417

Hayvasa e18
TPUTOHOMETPHH
VYrael B
OKPYKHOCTH.
Brnucannsie u
OIMCaHHBIE bu6mmoreka [IOK
YeThIPEXYTOJIbHU 13 1 https://m.edsoo.ru/7f417
ku. KacareianHble el8
K OKPYXKHOCTH.
Kacanne
OKpYKHOCTEH
[ToBTOpeHue, bubnnoreka [JOK
000011eHIe 4 1 https://m.edsoo.ru/7f417
3HAHUMN el8

OBIIEE

KOJIMYECTBO

YACOB I1O 08 0 0

[MPOTPAMME

9 KIIACC

N HanmenoBanu KoumnuyecTBo 4acos JJIeKTPOHHBIE

" e pa3ueoB H (uudposbie)

n/ Bcer  KoHTpoabn IpakTHyeck
TeM o0pa3oBaTe/ibHbIE

n 0 ble paboThl ue padoThbl
NMPOrpamMMblI pecypchl
Tpuronomerpus bubnuorexa [IOK
. Teopemsl 16 1 https://m.edsoo.ru/7f41a
KOCHUHYCOB U 12c



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

CHUHYCOB.

Pemenue
TPEYTrOJIbHUKOB
[IpeobpazoBanu
€ 10100usI. bubmuorexa [JOK
Mertpuueckue 10 https://m.edsoo.ru/7f41a
COOTHOIIEHUS B 12¢
OKPY>KHOCTH
bubmuorexa [JOK
BekTopbl 12 https://m.edsoo.ru/7f41a
12c
JlexapToBbI bubmuoreka [JOK
KOOPJMHATHI HA 9 https://m.edsoo.ru/7f41a
IJIOCKOCTH 12c
[IpaBunbHBIE
MHOTOYTOJIbHUK
u. Jlnuna bu6mmoreka [IOK
OKPY>KHOCTH H 8 https://m.edsoo.ru/7f41a
IJIOMIAb KpyTa. 12c
Breruncienue
JIomaaen
JBiKenns bubmuorexa [JOK
6 https://m.edsoo.ru/7f41a
MIJIOCKOCTH 12¢
[ToBTOpEHHE,
oGobmeHe, bu6mmoreka [IOK
7 https://m.edsoo.ru/7f41a
CI/ICTeMa;[I/BaI_II/I 12¢
s 3BHAaHUU
OBILEE
KOJIMYECTBO 68
YACOBIIO

[NPOTPAMME



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
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
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