


INOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3JEJIOB IIKOJIBHOM MAaTEMAaTHKH,
UMEIOINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHWH M B3aMMHOE pAaCIOJIOKCHHE, ONHUPAETCI Ha  JIOTHYECKYIO,
JIOKa3aTeNIbHYI0 JIMHUIO. LleHHOCTh M3ydeHMs] T€OMETpUU Ha YPOBHE OCHOBHOTO
o011ero 0opa3oBaHus 3aKIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JIOKa3aTeJIbHbIE PACCYKIEHHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUECHHS, JOKa3bIBATh
WUCTUHHBIC YTBEPXKICHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
paccyXJieHus «OT TPOTUBHOTO», OTIWYaTh CBOWCTBA OT  MPHU3HAKOB,
dbopmynaupoBath 00paTHbIe yTBepxkaeHus. Oco0oe 3HaUeHHE JoKa3aTebHas TUHUS
UMeEET JJIs YIIIyOJIEHHOTO N3YUYEHUsI MaTEMAaTHUKH.

[{enpto n3ydeHus TEOMETPUU SIBIISIETCSA UCIOJIb30BAHUE €€ KaK MHCTPYMEHTA
IIPU PEIICHUH KaK MaTEMaTUYECKUX, TaK U IPAKTUUECKUX 3a/1a4, BCTPEUAIOIINXCS B
peanbHOM  ku3HU.  OOydamMiics  JOJDKEH  HAy4YUThCS  OMpPEAeIsTb
F€OMETPUYECKYIO (DUTypy, ONHUCHIBATH CIOBAMHU YEPTEX WIA PUCYHOK, HAWTU
IUIOIIAAb  3E€MEJIbHOIO  Y4acTKa, pPACCUUTHIBATh  HEOOXOAUMYIO  JJIUHY
ONTOBOJIOKOHHOTO Kabens win TpeOyeMble pa3Mephbl Tapaka i aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHAS JUHUS B U3YYEHUU T'€OMETPHUHU.
[Ipu perieHuun 3amay MPAKTUYECKOTO XapaKTepa OOY4arolUNCsS YYUTCS CTPOUTHh
MaTeMaTHYeCKHEe MOJCTH PEaNbHBIX JKU3HCHHBIX CHUTYyallii, IPOBOJIUTH
BBIYKCIICHUS U OLIEHUBATh aJIEKBATHOCTh MOJTYYEHHOTO pe3yJIbTara.

Oco6eHHOCTh YU4eOHOT0 Kypca YyriTyOa€HHOT0 N3yUeHHS TeOMETPUN COCTOUT B
TOM, YTO OOYyYaloILUeCcs] HE MPOCTO 3HAKOMSTCS C ONPEACIEHHBIMU MOHATHIMHU, a
YBEpEHHO OBiajJeBaloT UMH. CyIIECTBYIOIIKUE TEMbI MIPOrpaMMbl 0a30BOro Kypca
reOMETPUH U3Yy4aroTcs Ha 0oJiee rIIyOOKOM YPOBHE, a 00yUaroIuecs npuoopeTaroT
YMEHHMsI, TOMOTAIOIE MM YBEPEHHO NPUMEHSITh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXXHBIX TIPEeIMETax, MPexkK/e Bcero pusznke U nHhopMaTHke,
a Tak)Ke TOJIb30BATHCS TMOJYYCHHBIMH 3HAHUSAMH TPU PEHICHUH TPAKTUYECKUX
3azay.

CornacHo yueOHOMY TUIaHy B 7—9 Kiaccax u3ydaeTcsl yrIyOJE€HHbIA yueOHbIM
Kypc «l'eoMeTpusi», KOTOpPBIA BKJIIOYAET CIEAYIONIME OCHOBHBIE pa3/eibl
conmepxkanusi:  «Hauama  reomerpum», «TpeyronbHuKN», «OKpPYXHOCTHY,
«UYeTtpipéxyronbaukuy, «[logobuey, «dmeMeHTsl TpuroHoMeTpuny, «Ilmomanny, a
Takxke «Metoa koopauHaty, «BekTopb», «IIpeobpazoBanus IIOCKOCTHY.

Ha u3yuenune yueOHoro kypca «I'eometpusi» orBoautcst 306 yacos: B 7 kiacce
— 102 gaca (3 gaca B Hegento), B 8 kitacce — 102 yaca (3 vaca B Heento), B 9 kiacce
— 102 yaca (3 yaca B HefeNtO).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Hauaja reomerpun

Hctoprsi BO3HUKHOBEHUS W pa3BuThd reomerpur. HavanbHble NOHSTHA
reomerpun. Touka, mpsimasi, oTpe3ok, nyd. [loHsTHe 00 akcuome, Teopeme,
JI0KA3aTEIbCTBE, ONPEACICHUN.

B3anMmHOE pacnonokeHue ToYeK Ha NpsMou. M3mepeHue ANMHBI OTpE3Ka,
pacCTOSHUE MEXKIY TOUYKAMMU.

[lonymmockocte W yroia. Buael yrnos. HM3mepeHne BenuyuH  yIVIOB.
BeprtukaneHble U cMeXHBIE YIibl. [lapannenbHbie U NMEPHEHIUKYIISIPHBIE TIPSIMBbIE.
PaccrosiHue ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Buapl nomanbix. JlnuHa moManoi. MHoroyroineHuku. llepumerp
MHOTI'OyTOJIbHUKA. [IOHATHE O BBINTYKIIBIX U HEBBIITYKJIBIX MHOTOYT'OJIbHUKAX.

[lepBuuHble TpEACTaBICHUS O pPaBEHCTBE (QUIyp, HUX PaACIOJIOKEHUH,
CUMMETPUH.

[Ipocreimmue nocrpoenus. UHCTpyYMEHTHI U1l U3MEPEHUH U IIOCTPOCHU M.

TpeyrojbHuku

Buasl TpeyroJbHUKOB: OCTPOYIOJIBHBIE, NPSIMOYTOJBHBIE, TYIOYTOJIbHBIE,
paBHOOENpEHHbIE, pAaBHOCTOpOHHME. Meauana, OuccekTprca H  BBICOTA
TPEYTOJIbHHUKA.

PaBeHcTBO TpeyrosbHUKOB. llepBbli M BTOpOM IIPU3HAKUM PABEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYrOJbHUKH HM HX CcBoWcTBa. [lpusHak
pPaBHOOEIPEHHOTO TPEYroJbHUKa. TpeTuil Mpu3HaK PaBEHCTBA TPEYTrOJIbHUKOB.

CooTHOIIEHUST MEXYy CTOPOHAMHM M yTJIaMH TpeyrosibHukKa. HepaBeHCTBO
TpeyroJibHruka. HepaBeHCTBO O [NIMHE JIOMAHOM.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMmeTpuu. [Ipumepsr
CUMMETPHUH B OKPYXKAIOLIEM MUPE.

I[HapaienbHbie npsaMbie. CymMMa yrijioB MHOIOYIOJIbHUKA

[TapannenbHOCTh NPSIMBIX, UCTOPUYECKHUE CBEACHUS O MOCTyNaTe EBKiMaa u o
poiin JIo6a4eBCKOTO B OTKPHITUU HEEBKIUI0BOM reomeTprn. CBONCTBA U MPU3HAKU
napauiesibHblX mOpsiMbix. CyMma yIJIOB TpEyroJibHHKa. BHemHue yribl
TpeyrosbHuka. CyMMa BHYTPEHHMX YIJIOB MHOTOYTOJIbHUKAa M CyMMa BHEIIHUX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpssMoyroJibHbIE TPEYrOJbHUKHU

[Ipu3Haku paBeHCTBA MPSMOYTOJBHBIX TPEYTOJBHUKOB. lleprnieHauKkyssp u
HakJoHHas. CBOMCTBO MEAUAHbI NPSIMOYTOJIBHOTO TPEYTOJbHUKA, TPOBEAEHHON K
runotenyse. [IpsMoyroyibHbIN TPEYrOJbHUK € yTIIOM B 30°.

OKpyx)HOCTH



[ToHATHSA OKPYXHOCTM M Kpyra. ODJIEMEHTHl OKPYKHOCTH M Kpyra: LEHTp,
paauyc, IuaMerp, X0pJa, UX CBOMCTBA. B3auMHOE pacnosoXeHHe OKPYKHOCTH U
npsamoii. KacarenbHas u cexymas K OKpyKHOCTH. OKpy»KHOCTb, BIIMCaHHAs B yTOJL.
[IpocTenmme moCTpOSHUs ¢ TOMOIIBIO IUPKYJIA U JINHEUKH.

I'eomeTpHYeckue MecTa TOYEK

[IoHsiTHE O rEOMETPUUYECKOM MecTe TOYeK. IIprumepsl reoMeTpu4ecKux MEeCT
TOYEK Ha IUIOCKOCTU. bHCcCcekTpuca yriia U CepeIMHHBIN NEPIEHIUKYISAP K OTPE3KY
KaK TeoMeTpUYecKkue Mmecta ToueK. OmnHMcaHHash OKPYKHOCTb TPEYroJbHHKA, €€
LHEeHTp. MeTo reoOMeTpUYECKUX MECT TOUEK ITPU PEILIEHUU T€OMETPUYECKUX 3a/1a4.

IHocTpoenus ¢ MOMOIIBLIO HMPKYJIA U JHHEHKHU

Hctopuueckue cpeneHus. OOOCHOBaHMS MPOCTEHIIMX MOCTPOEHUM, STaIlbl
3aJ1ayy Ha MOCTPOCHMS, pELIEHUE 3a]1a4 HA IOCTPOCHUE HUPKYJIEM U JIMHEHKOM.

8 KJIACC

YeTbIpéxyroJibHUKH

[lapamnenorpamm, €ro mNpu3HaKW U cBoicTBa. IIpAMOyroiabHUK, pPoMO,
KBaJpaT, UX IMpHU3HaKu U cBoicTBa. Tpamenus. PaBHoOenpeHHas Tpamenus, €€
cBOMCTBa U npu3Haku. [IpsmoyronbHas Tpaneuus. CpeIHss JIMHUS TPaneLuu.

Cpennsiss AMHUS TpEyrojbHUKAa. METOoJ yJIBOEHHS MEIHWaHbl TPEYroJbHUKA.
TeopeMa 0 nepeceyeHUn MeUaH TPEYTrOJIbHUKA.

Teopema @aneca, Teopema O MNPOMOPUUOHAIBHBIX OTpe3kax. Teopema
BaprHbOHa 1)1 MPOU3BOIBHOIO YETHIPEXYTOJIBHUKA.

[{eHTpanbHO-CUMMETpUYHBIE (DUTYPBHI.

IHoxo0ue

[Togobue TpeyrodbHUKOB, Kod(pduuueHt mnoaodus. I[lpusznaku mnomoOus
TpeyrojabHUKOB. IIpuMeHeHHe mMOAOOMS MNpU PELICHUU TEeOMETPUUYECKUX U
IIPaKTUYECKUX 3a]a4.

IL1omans

[lonstue o mnnomanu. CBolcTBa IUIOIIANEH T€OMETPUYECKUX (QUTyYp.
[Ipocreiie GopMynbl s MIIOIIAM TPEYTrOJNbHUKA, MMapajuieorpaMma, pomoa u
Tpaneuuu. [nomanu nogoOHeIX ¢puryp. OTHOLIEHUE IO TPEYTrOIbHUKOB.

Teopema IIudgaropa

Teopema Iludaropa. Ilpumenenne teopembl Iludaropa npu pemeHun
MPaKTUYECKUX 3a]1a4.

DJIeMEHTbI TPUTOHOMETPUH

CHHYyC, KOCHHYC, TAHI'€HC W KOTAHIE€HC OCTpPOro yrjia MpsIMOYTOJIBHOIO
TpeyroJibHUKa. Tpuronomerpudeckue ¢yHkiuu yrinoB B 30° 45° u  60°.
[IponopioHanbHbIe OTPE3KU B IPSIMOYTOJIbHOM TPEYTOJIbHUKE.

Yribl 1 4eTBIPEXYTOJILHUKH, CBSA3aHHbIE ¢ OKPYKHOCTHI0



BriricaHHbIE ¥ IEHTPAJIbHBIE YTJIbL, YTOJI MEXKAY KacaTeIIbHOM U XOPHAOM. Y TJIbl
MEXKIy XOpJaMH M CEKyllMMH. BHHcaHHblE W ONUCAaHHBIE OKPYXHOCTHU
TPEYTOJbHUKA M YETBIPEXYroNbHUKU. (CBOMCTBA M TMPU3HAKH BIUCAHHOIO
YeThIPEXYTOJIbHUKA. B3anMHOE pacronokeHue IByX OKpykHocrer. Kacanwne
OoKpykHOCTel. OOI111e KacaTelbHbIC K IBYyM OKPY>KHOCTSIM.

9 KVIACC

Pemenue TpeyrojibHMKOB

Cunyc, xocuHyc, TaHreic yrioB ot 0° nmo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKJIECTBO. ®opMmynsl  npuBeacHus.  PemieHue
TPEYTrOJILHUKOB. TeopeMa KOCHHYCOB U T€OpEMa CUHYCOB. PenieHre npakTHueckux
3a/1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB. Pelienue 3a1au
F€OMETPHUYECKON OIITHKH.

Tpuronomerpuueckue dbopMmynbsl Ui TUIOHIAAM  TPEYTrOJIbHUKA,
napasienorpamma, pombOa, tpaneruu. dopmyna ['epona. @opmyna Mol
BBIMTYKJIOT'O YETHIPEXYTOJIbHUKA.

Ioxo0ue TpeyroibHNKOB

Xopabl ¥ TOJ0OHBIE TPEYTOIBLHUKH B OKPY>KHOCTH. Teopema o mpou3BeIeHuU
OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEAECHUH OTPE3KOB CEKYIINX, TEOPEMA O KBaJIpaTe
KacarelbHOU. [I[puMeHeHne npu pereHnn reOMEeTPUIECKUX 3a1ad. Teopembl UeBbl
u Menenas. [lonsitue o romoreTum.

MeTtoa koopauHaT

VYpaBHeHue NpSAMON Ha TJIOCKOCTU. YTJIOBOM KOA(MOUIMEHT U CBOOOIHBIN
YJI€H, WX TEeOMETPUYECKHM CMbICI. [lapamienbHOCTh U MEPHEHIUKYISPHOCTD
NPSIMBIX (depe3 YyriaoBoi Kod(DPUIIUEHT).

YpaBHeHHE OKPY)KHOCTU. HaxoxaeHne nepeceueHnid OKpyKHOCTEH U MPSIMBIX
B KoopauHarax. @Dopmyna pacCcTosHUS OT TOYKM 10 mpamou. Ilmomans
napajieiorpaMmMa B KOOpJWHATaX, TMOHATHE OO0 OPUEHTHUPOBAHHOW ILIOIIAJIH.
[IpuMeHeHue MeTo/1a KOOPAUHAT B MIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX
3a/1a4dax.

BexTopsl

Bekropel Ha miockocTu. CloXKeHHWE U BBIYMTAHHWE BEKTOPOB — IMIpaBUia
TPEYroJIbHUKA W mapajuiesiorpaMma. Y MHOKEHUE BEKTOpa Ha unciio. KoopauHaTsl
BekTOpa. CIIO)KEHME M BBIYUTAHUE BEKTOPOB, YMHOXECHHE BEKTOpa Ha YHCJIO B
KoopauHaTax. [[pumeHeHne BeKTOpoOB B pU3HKE, IIEHTP Macc.

[Tonsitue o Oasuce (Ha TUIOCKOCTH). PasnmoskeHHsi BEKTOPOB MO Oasucy.
CkansipHoe TPOU3BEICHUE BEKTOPOB, F'€OMETPUUYECKUN CMBICT U BBIPAXKEHUE B
JIEKapTOBBIX KOOpJAWHATaX. JUCTpUOYTUBHOCTH CKAJISIPHOTO MPOU3BEIACHUS.
CkansipHoe Tpou3BelIeHME U npoenupoBaHue. I[IpuMeHeHue CkalIsipHOroO



MPOU3BEACHUSI BEKTOPOB I HAXOXKIECHWS [JJMH W yriaoB. Pemenue
r€OMETPUYECKUX 3a/1a4 C MIOMOUIBIO CKAJIIPHOTO IPOU3BEACHUS.

JIJINHA OKPYKHOCTH M ILIOIIAAb KPYyra

[IpaBriIbHBIE MHOTOYTOJIBHUKH. JJTMHA OKpYKHOCTH. ' pagycHas u paguanHas
Mepa yria, BBIUMCIEHHE JJIMH Iyr OKpyxkHocteu. Ilmomane kxpyra, cekropa,
cermeHTa. Mctopuueckue cBesieHrs 00 U3MEPEHUH ITTUHBI OKPY>KHOCTH U TUTOLIAIH
Kpyra.

JIBHsKEeHMSI TIIOCKOCTH

LentpansHas cummerpusi. LlenTpanpHO-cumMmeTpuynbie (urypsl. [ToBopoT.
OceBasa cummetpusa. PUrypbl, CHMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOMl OCH.
[TapannenbHbIN IEPEHOC.

[lonarue nBwXeHUs U ero cBoicTBa. PaBeHctBO Quryp. IlposBiaeHus
CUMMETPUM B NPUPOJE, >KUBOIMCH, CKYJBINTYype, apxurekrype. Kommoznmmm
NBUKEHUH (mpocteimme npuMepsl). [[puMeHeHne B reoMeTpUYecKHX 3a/1auax.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUSI» HA YIJIYBJEHHOM YPOBHE
OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE PpPe3yJIbTATBI OCBOCHHUS MPOTPaMMbl IO MAaTeMaTHUKE
XapaKTepU3yrTCs B HaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

MPOSIBICHUEM MWHTEpeca K TMPONUIOMY H© HACTOSUIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMATUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpa’aaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKUX TPOOJIEM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TPy10BOIr0 BOCIIUTAHUS

YCTAHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAIMpPaBICHHOCTH, OCO3HAHMEM BaXHOCTH MaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/layd, PEUICHUM, pPaCCYXKIECHUM, YMEHHUIO BHUIEThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) neHHOCTEH HAYYHOTO MMO3HAHUSA:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKM Kak cQepbl YelloBeueCKOi
JEATEIIbHOCTH, ATANOB €€ Pa3BUTHUS W 3HAUUMOCTH IS Pa3BUTHS IUBUIM3AIINH,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUSI MUPA, OBJIAJCHUEM HABbIKAMH UCCJIEI0BATEIbCKON JEATEIbHOCTH;

6) ¢pusnyeckoro Bocnutanusi, GOpMHUPOBAHMS KYJIbTYPbl 310POBbSI U
IMOIMOHAJILHOTO 0JIaronoJyumsi:



TOTOBHOCTBIO NPHUMEHATh MaTeMAaTUYECKUE 3HAHMsI B MHTEpEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  obOpa3a KM3HM  (300pOBOE  IMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas Qu3nueckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HaBbIKA pe(IICKCUH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTI'o K€ MpaBa IPyroro 4ej0BeKa;

7) 3K0J1I0TrM4eCKOr0 BOCIIUTAHUS:

OpUEHTALMEN HA IPUMEHEHNE MAaTEMaTUUECKUX 3HAHUM JUIs pellieHus 3a71a4 B
00J1acT COXPaHHOCTH OKPYKAIOIIEeH Cpe/bl, MIIAHUPOBAHUS TOCTYIKOB U OLIEHKH
UX BO3MOKHBIX MOCIIEACTBHI AJISi OKPYXKAIOUIEH Cpe/bl, 0CO3HAHUEM TT100aTbHOTO
XapakTepa 3KOJOTUYECKHUX MPOOJIEM U IyTEH UX pEeLICHUS;

8) ajanTanuM K M3MEHSIOIWMMCH YCJIOBHMAM COLHUATbHON M NPUPOAHOM
cpeabI:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHME YUUThCA y OPYTHX JIOJEH, NpuoOpeTaTb B COBMECTHOW JESITENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HaHUH, (HOPMYJIHPOBATh UJAEH,
NOHATHS, TUIOTE3bl 00 00BEKTaX M SBJICHUAX, B TOM YHUCJIE paHEe HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOC pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYyal[MI0 KaK BBI3OB, TPEOYIOIIUMH KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMble pEelIeHUs] U AeiCTBUSA, (OPMYIMPOBATH M OLIEHUBATh PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare oCBOCHHSI TpOTpaMMBI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1rero oopazoBanus y o0ydarorierocs: OyayT cpopMupoBaHbl MeTANpeIMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOIIHECS OBJIAJICHUEM YHHUBEPCATbHBIMU
MO3HABATCIIbHBIMK ~ JICHCTBUSAMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMHU
NEHCTBUSAMH M YHUBEPCATHLHBIMU PETYJIATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA
ba3oBble 1jornyeckue aeficTBusA:

BBIBJISITE M XapaKTEpU30BaTh CYIIECTBEHHBIC NPU3HAKM MAaTEMaTHYECKUX
OOBEKTOB, TIOHATWUH, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTpEe/IEIeHHs IOHATUN, YCTAHABIMBATh CYHUIECTBEHHBIN NMPU3HAK KiaccU(UKaIUY,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHMSI, KDUTEPUHU ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OpPMYyJIHMpPOBaTb U  NpeoOpa3oBBIBATE  CYXKJCHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, €AMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUHUS
B (hakTax, JAHHBIX, HAONIONECHUSAX M YTBEP)KICHUSX, MpEAsaraTb KpPUTEPUH s
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHN;

JieN1aTh BBIBOJIBI C HCIOJB30BAaHUEM 3aKOHOB JIOTHUKH, AENYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIOUEHUH, YMO3AKIIOUEHUH 10 aHAJIOTHUH;

pa3dupaTh J0Ka3aTeabCTBA MATEMATUYECKUX YTBEPKACHUU (TpSMbIE U OT
IPOTUBHOIO), TPOBOAUTH CAMOCTOSITEIBHO JOKA3aTEbCTBA MAaTEMAaTHYECKHX
(GakToOB, BBICTPAUBATh APTYMEHTAILIUIO, MPHUBOJUTH MPUMEPHI U KOHTPIPUMEDHI,
OPUMEHATh METOJ MAaTEMaTU4eCKOW MHIYKIMH, OOOCHOBBIBATH COOCTBEHHbIE
paccyXaeHus;

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILEHUs, BEIOMPATh HanOoJIee NOIXOIAIIUN C Y4ETOM CAMOCTOSITEIIbHO
BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eMCTBUA:

UCIIOJIB30BaTh BOIIPOCHI KAaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IIO3HAHUS,
bopMynaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MNpoOIIEeMYy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HMCKOMOE W JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

IPOBOJUTE II0 CaMOCTOSTENIBHO COCTABICHHOMY IUIaHY 3KCIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIICHHIO OCOOCHHOCTEH MAaTEMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;

CaMOCTOSITeNILHO (HOpPMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OpOBEAEHHOIO  HAOMIOACHMS, MCCIEAOBAaHUSA, OKCIIEPUMEHTa, OLIEHUBATh
JIOCTOBEPHOCTbH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 000OLICHMIA;

IPOTHO3UPOBATh BO3MOXXHOE pPa3BUTHE IIPOLIECCa, A TaKKE BbBIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c nundopmanueii:

BBISIBJISITH HEJAOCTATOYHOCTh M M30BITOUHOCTh HMH(POpPMALUH, JAHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a1a4u;

BBIOMpATh, aAHAJU3UPOBATh, CHUCTEMATU3UPOBAaTh U HUHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEICTABICHHUS;

BBIOWpaTh (QopMy mpenctaBieHuss UWHOOPMAIMUM W WLTIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMH, TuarpaMMaMi, HHOHM rpaguKoil 1 uX KOMOUHAIUSIMU;

OLICHMBATh HAAEKHOCTh MH(POpPMALMU MO KPUTEPUSIM, MPEIOKEHHBIM WU
c(hOpMYIUPOBAHHBIM CAMOCTOSITENIBHO.



KoMMyHUKaTHBHBIC YHHBeEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS:

BOCIIPUHUMATH U POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOIIEHUS, SICHO, TOYHO, TPaMOTHO BbIpaKaTh CBOIO TOUKY 3PEHHS B YCTHBIX
U TIMCbMEHHBIX TEKCTax, JaBaTh NOSCHEHUS 10 XOJYy pELIeHUs 3a/Jayd,
KOMMEHTHPOBATh MOJIyYEHHBIA PE3YNIbTAT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAE€MOU TEMBI,
npoOsemMbl, pellaeMol 3a7aud, BBICKA3bIBATh WJIEH, HAIICJICHHbIE Ha TIOHMCK
pELICHUs], COMOCTABIATh CBOM CYXKIEHUS C CYXICHUAMH JPYIUX YYaCTHUKOB
nuanora, oOHapy>KUBaTh PA3jIMYMe W CXOJICTBO IO3WUINHA, B KOPPEKTHOU (opme
dbopMynTupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

MPEACTABIATh PE3YIBTATHl PEUICHUS 33]1a4d, SKCIIEPUMEHTA, UCCIEIOBAHUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (PopMaT BBICTYIUIGHHS € YYETOM 3aj1ay
NPE3EHTALUU U OCOOEHHOCTEN ayUTOpUN;

MOHUMATh M MCIOJb30BATh MPEUMYILECTBA KOMAaHIHOW U WHAMBUAYaJIbHOU
paboThl HpU pEUICHHHM Y4YeOHBIX MaTEeMaTHMYeCKUX 3a/ay, NPUHUMATH IIeJb
COBMECTHOM JESTEeNbHOCTH, IJIAaHUPOBAaTh OPraHU3allMI0 COBMECTHOH paloTHhI,
pacnpenensaTb BUAbl palboT, JHOroBapuBaThCs, 0OCYXKJaTh MPOLECC U PEe3ysbTar
paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JIFOACH;

y4acCTBOBaTh B TPYMNIOBHIX (hopmax paboTel (0O0CYXaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE); BBIIIOJIHATH CBOIO YacTh padOThl U KOOPAUHUPOBATH
CBOM JICHCTBHS C IPYTMMH YJIEHAMU KOMaH/bl, OLIEHUBATh KA4E€CTBO PE3yJIbTaTa U
KAaueCTBO CBOETO BKJIAJa B OOIIMI pe3ybTatr M0 KPUTEPUSIM, CPOPMYIHUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

BBISIBJISITH MPOOJIEMBI ISl PEIICHUS B JKU3HEHHBIX M YYEOHBIX CHUTYaIUSX,
OPUEHTUPOBATHCSA B PA3IUYHBIX MOJIXOAAaX MPUHATHS PELICHUN (MHAUBHUIYaIbHOE,
IPYIIIOBOE);

CaMOCTOSITETIbHO COCTaBJISITh IUIAH, AJITOPUTM pEIIeHUs 3aJayu (WIA €ro
4acTh), BBIOMpaTh CHOCOO peElIeHHs € YYETOM HMEIOIIMXCA pPEeCcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTUpPOBATh M KOPPEKTUPOBATH BAPUAHTHI
pemieHuit ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

BJIAJETh CIIOCOOAMM CaMOMPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yibTaTa
pelIeHnsl MaTeMaTUIeCKOM 3a/1aun, CAMOMOTHUBAIIMU U pedIICKCUH;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aa4H,
BHOCUTh KOPPEKTHBBI B JIEATEITHHOCTh HA OCHOBE HOBBIX OOCTOSITEIBHCTB,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHE pe3yJbTaTa AEATEIbHOCTU MOCTABIECHHOW €U U
YCIIOBUSIM, OOBACHSITh TPUYUHBI IOCTHXKEHUS WM HEJOCTHXKEHUSI 1IN, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIPKATh DMOIMM TIPU HM3YYCHHH MATEMaTUYECKUX OOBEKTOB W (PaKTOB,
JlaBaTh HMOIIMOHATBHYIO OIIEHKY PELICHHUS 3a]]a4u.

INPEAMETHBIE PE3YJIBTATDBI

K xoHniry 00y4yeHus B 7 kj1acce 00y4aromuics MOIyyuT CIeAYIOIUe MPeIMETHbIC
pe3yJIbTATHI:

Pacrio3HaBaTh HM3yUEHHbIE TE€OMETPUYECKHE (UTYpPBI, OIMpeneisTh HX
B3aMMHOE pACIOJIOKEHUE, H300paxaTh T'eOMeTpUuecKue (GUTypbl, BBITOIHATH
YEPTEKU 110 YCIOBUIO 3aauu. VI3MepsITh TMHENHBIE U YIIIOBBIE BEJIMYKHBL. Pemarth
3a71a4M Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlemath NIPUKUAKY U OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIIMYMH IIPEIMETOB B
peanbHOW >KM3HU, pa3MEPOB NPHUPOAHBIX OOBEKTOB. Pa3nuuarh pasMepbl 3THX
OOBEKTOB M0 MOPSAJIKY BETUYHHBI.

CTpouTh 4yepTek U K TEOMETPUUYECKUM 3a/1a4aM.

[lonp30BaTbCsd MNpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh
IPU3HAKHU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIbHUKOB MIPU PEILIEHUN 3a]1ay.

[IpoBOAUTE JTOTMYECKUE PACCYKIECHUSA C MCIOJIB30BAaHUEM I€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA MPSMOYIOJIBHBIX TPEYTOJIbHHUKOB,
CBOVMCTBOM MEJUAHBI, MPOBEAEHHON K TUIIOTEHY3€ MTPSAMOYTOJIBHOIO TPEYTOJIbHUKA,
B PELICHNH I'€OMETPUYECKUX 3a7a4.

Onpenenste nNapawieabHOCTh MPSAMbBIX C IOMOIIBIO YTII0B, KOTOpPbIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTe napayieIbHOCTh NPSIMBIX C TMOMOIIBIO PAaBEHCTBA
PAcCTOSIHUAN OT TOYEK OJHOM IMPSMOU 0 TOUEK APYTrOr MPSIMOM.

Pemats 3amaun Ha KileTyaToi Oymare.

[1poBOANTE BBIUUCIICHHS U HAXOIUTh YUCIIOBBIC U OYKBEHHbBIC 3HAUCHHUS YTIIOB
B F€OMETPUYECKUX 3aJa4ax C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHHUKOB U
MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPU TEPECEUCHUH JIBYX
MapaJyIeIbHBIX MPAMBIX CEKYIIEHW. Pemars mpakTuyeckue 3aadyd Ha HaXOXKICHUE
YTJIOB.

Bnanets monsitueM reomerpuyeckoro mecra touek (I'MT). Omnpenensith
OMCCEeKTPHUCY yIJla U CEPEIUHHBIN NEPIEHIUKYISP K OTPE3KY KaK Fr€OMETPUUYECKHE
MecTta Touek. [Tonp30BaThcs MOHSATHEM TeoMeTpuueckoro mecta Touek (I'MT) npu
JI0KAQ3aTEIbCTBE TEOMETPUUECKUX YTBEPKACHUM U IPU PELICHHUU 3a/1a4.



DopMyJIMpOBATh OMNPEAEICHUS OKPYKHOCTH M Kpyra, XOpAbl U AWAMETPa
OKPYXHOCTH, YBEPEHHO BJIaIETh UX CBOMCTBAMH. ¥ METh JIOKA3bIBATh U PUMEHSITh
9TH CBOMCTBA IIPHU PELICHUU 3a1a4.

Bianerp MOHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETb
HaXOAMUTh €€ IEeHTp. JJoKa3bIBaTh U HUCIOJIL30BATh (PAKTHI O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYrOJBbHHUKA NEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAVHHBIC
NEPIEHANKYJISAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCS B OTHOM TOUKE.

Biazers noHATHEM KacaTeNbHOU K OKPYKHOCTH, IOJIB30BAaTHCS TEOPEMOU O
NEPIICHINKYJIIPHOCTA KAacaTeIbHOM M paauyca, MPOBEAEHHOIO K TOYKE KACAHUS.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACATENbHBIX K OKPYKHOCTH, MPOBEAEHHBIX U3
OJTHOM TOYKH, U IIPUMEHSATH ITO B PEUICHUU T€OMETPUYECKUX 3aad.

Jloka3plBaTh W NPUMEHATH IPOCTEHINNE TE€OMETPUYECKUE HEPABEHCTBA,
ITOHUMATh UX MPAKTUYECKUN CMBICII.

[IpoBOANTE OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHHUS C MIOMOIIBIO LIUPKYJIS U
JIMHENKHU.

K xoHIty 00yuenus B 8 kiacce 00y4yaromuiics MOJTYYUT CISAYIOIINE MPEIMETHBIC
pPE3yNbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETBIPEXYTOJIBHUKOB, HX JJIEMEHTHI,
II0JIB30BAThCS MX CBOMCTBAMM IIPU PEIIECHUU F€OMETPUYECKHUX 3anad. Paznuyars
NPU3HAKU U CBOKCTBA MapajuieorpamMmma, pomoa 1 npsiMOyroJIbHUKA, J10KA3bIBaTh
UX U YBEPEHHO MPUMEHSTH MPU PEIIEHUH TEOMETPUUYECKHX 3a/1ay.

Hcnonb30BaTh CBOMCTBA TOUKM MEPECEUEHUsT MEANAH TPEYroJibHUKA (LIEHTpa
Macc) B PEIICHUH 3a]1ay.

Bnanets noHsATHEM CpeAHEN JIMHUM TPEYTOJIbHUKA U TPAEUU, IPUMEHSTh UX
CBOICTBA MPU PELICHUU TeOMETpUYeCcKuX 3a1ad. Mcnons3oBath Teopemy Daneca u
TEOpPEMY O TNPOMOPLHMOHATIBHBIX OTpe3Kax, NPUMEHSATh HX [ pEeleHus
IIPaKTUYECKUX 3a]a4.

Pacno3HaBaTh II€HTpaJbHO-CUMMETPUYHbIE (UTYpPbl U HCHOJIb30BaTh HX
CBOWCTBA MPU PEIICHUHU 3a/a4.

Bnanete moHsATHSMH 1OA00MS TPEYrOJAbHUKOB, KO3(duuueHta mnomoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJAOOHBIX TPEYTOJIbHUKOB. IMETh nipeicTaBlieHHe O
npeoOpa3oBaHuu MOA00MA U O MOAOOHBIX (urypax. [lomb3oBaThCsi MpU3HAKAMU
no/100us TPEYroJIbHUKOB MU PEIIeHUH reoMeTpudeckux 3aaad. [lokaspiBaTh U
IPUMEHSTH OTHOIIECHUS TPOMOPLIMOHATIBHOCTH B MPSIMOYTOJIBHBIX TPEYTrOJIbHUKAX.
[TpumeHsTh Mog00ue B MPAKTUYECKUX 3aa4ax.

BeiBomuTh W HMCHOJIB30BAaTH MpoCTeiIue (QopMyasl ISl TUIOIIAAH
TPEYToJIbHHKA, TapajijieiorpaMma, poMOa U Tpanenuu. Beraucnsats (pa3auaHbpIMA
cnocobaMy) IUIOUIaAb TPEYroJbHUKA M IUIOMIAJd MHOTOYTOJBHBIX (UTYD
(MonB3ysACh, TNe HEOOXOAUMO, KaJbKYJISITOPOM). 3HATh OTHOIIEHHE IJIOIIAJEH



NnoIOOHBIX (UTYp W MPUMEHSITh NMPH pElIeHHH 3aaad. [[pUMeHSATh MoTydYeHHbIE
YMEHHsI B PAKTUIECKUX 3a/1a4ax.

[Tome3oBatbess Teopemoir Iludaropa mms pemieHUsT TEOMETPUUYECKUX H
npakTUdecKkux 3a7ad. CTpOUTh MaTEMaTUIECKYIO MOJICITh B MPAKTHYECKUX 3aadax,
CaMOCTOSATEILHO JIeJIaTh YePTEXK U HAXOAUTh COOTBETCTBYIOIINE JTHHBI.

Bnagerp mMOHSATHEM BIMCAHHOTO H IEHTPAJIBHOTO yria, yria Mexmy
KacaTeIbHONH W XOP/OH, ONMMCAHHON M BIIMCAHHOW OKPY)KHOCTH TPEYTOJbHUKA U
YETBIPEXYTOJILHUKA, IPUMEHSITh MX CBOMCTBA MPHU PEIICHUH 3a/1a4.

[IpuMeHsATh TOIyYeHHBIC 3HAHUS Ha MPAKTHKE — CTPOUTh MaTEeMaTHYECKUE
MOJIEIN JIJIS 3a/1a4 PEaTbHON JKU3HU U MMPOBOJIUTH COOTBETCTBYIONINE BBIYMCICHUS
C TpPUMEHEHHEM TIOJ00MsS W TPUTOHOMETpUU (TIOJB3YsCh, TIAe HEOOXOAMMO,
KJIBKYJISITOPOM).

K koHI1ly 00y4yeHus B 9 kiacce 00y4aromuics MOJIydUT CIETYIOIINE TPEIMETHBIE
pEe3yJIbTaThI:

3HaTh TPUTOHOMETpUUYECKUE (PYHKIUU OCTPHIX YIJIOB, YMETh HAXOJAUThH C UX
MOMOILBIO PAa3JIMYHBbIE 3JIEMEHTHI MPSMOYTOJBHOTO TPEYroJbHUKA («pemeHue
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaTbKYJISATOPA) JJIHMHbI
Y YTJIBI JI1s1 HETaOIMYHBIX 3HAYSHUH.

[Tonb30Batbes popmynamMu NPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXIECTBOM JUII HAxXOXKJICHUS COOTHOLIEHWN MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Jloka3pIBaTh TEOpPEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NMPHUMEHATH UX IS
HAXO0XKJICHUS PA3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEUICHHE TPEYrOJIbHUKOBY),
IIPU PELICHUH TIeOMETPUYECKUX 3anad. I[IpuMeHsTh MojaydeHHbIE 3HAHWUS IIPU
pELIEHNHN NMPAKTUYECKUX 3a4a4.

[IprMEHATH TPUTOHOMETPHIO B 3a1a4aX HA HAXOXKJICHHE TUIOIIAN, BBIBOJIUTH
U BIQJEThb TPUTOHOMETPUYECKUMH (opMylaMu [UIsl IUIOMIAJU TPEYrojbHUKA,
napajuiesorpaMma, pom0a, Tparneuuu, BEIBOJUTh U IPUMEHATh Gpopmyny ['epona u
dbopMyITy JUIs TTOIAIHN BBITYKIOTO YETHIPEXYTOJbHUKA.

HNmeTs npencraBiaeHue 0 TOMOTETUN, TPUMEHSTh B IPAKTHYECKUX CUTYAIUSAX.

Hcnonp3oBath Teopembl UeBbl 1 MeHenas npyu pelieHny 3a1ay.

Hcnonp30BaTh TEOpEMBI O BIMCAHHBIX YIVIaX, YIWIAX MEXAY XOpIaMH
(CeKyIIMMM) U yTJIe MEXAY KacaTeJIbHOM U XOPAOW ITPU PEIIEHUN F€OMETPUUYECKUX
3aga4. /loka3piBaThb M NPUMEHATH TEOPEMbI O IPOU3BEACHUU OTPE3KOB XOpH, O
IIPOU3BEACHUU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

Bnanets moHsATHEM KOOpPAMHAT Ha IUJIOCKOCTH, paboTaTh C ypaBHEHHEM
OpsiMOM  Ha TUIOCKOCTH. Bragerh MNOHATHSAMM YIJIOBOTO KO3(pQUIMEHTa U
CBOOOIHOTO 4JI€HA, MOHUMAaTh WX TE€OMETPUYECKHH CMBICI U CBS3b YIJIOBOTO
ko3 duieHTa ¢ Bo3pacTaHuEM U YObIBAHUEM JINHEWHON (PYHKIUU. YMETh pelaTh



METOAOM  KOOpPAMHAT  3a/auyd, CBSI3aHHbIE C  NApPaUIEIbHOCTBIO U
MEPIEHINKYJAPHOCTBIO MPSAMBIX, NMEPECEUYEHUEM NPSAMBIX, HAXOXKICHHEM TOUYEK
MIEPECEUECHUS.

BbIBOIUT, W BHAalE€Th YPAaBHEHHEM OKPYXHOCTH. McCIoib30BaTh METOJ
KOOPAMHAT Ul HAXOXKICHHUs IEPECEUCHUU OKPYKHOCTEM M MNpsMbIX. Braners
dbopmynamMu paccTOSHHMS OT TOYKH JO MPSMOM, IUIOUIAJAM MapajuiesiorpaMMa B
KOOpJIMHATaX, MUMETh MOHATHE 00 OpHEHTHpPOBaHHOM miomanu. llomb3oBaThCs
METO/I0M KOOPAMHAT Ha MIIOCKOCTH, IPUMEHSATH €T0 IPU PELIEHUU F€OMETPUYECKHUX
U TpakTUYeCKuX 3anad. IIpumeHsATP MeToA KOOpAMHAT B  IPaKTUKO-
OpPUEHTUPOBAHHBIX TEOMETPUUECKUX 3a7auax.

Bianerb NOHATHEM BEKTOpAa. YMETh CKJIAAbIBaTh M BBIYUTATh BEKTOPHI,
YMHOXaTh HAa YHCIO, BIAJETh MPABUJIAMU TPEYTOJbHHKA WU MapajieiorpaMma.
Bnanetes mpakTUYECKUMH WHTEPIPETALMSIMU BEKTOPOB. YBEPEHHO MOJIb30BATHCS
KOOpJIMHAaTaMHU BEKTOpa. BiiageTe CJI0KEHHEM M BBIYUTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOPA HA YUCJIO B KOOPIUHATAX.

Wmets npencraBieHue o 06asuce (Ha mIockocTH). PackiiaapiBaTh BEKTOPHI 1O
O0asucy. PackiagpiBaTh BEKTOpPHl CHJI € TOMOIIBIO IPOCLUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOWIEHUH. IIpuMeHsATh TmoNlydeHHbIE 3HAHUS B
MPOCTEUIINX (PU3NYECKUX 3a/1a4ax.

Biagete NOHATHEM CKaJSPHOIO IPOM3BEICHUS BEKTOPOB, MOHHUMATh €TI0
re€OMETPUYECKHUN CMBICI U YBEPEHHO I10JIb30BATHCS €r0 BRIPAXKEHUEM B IEKAPTOBBIX
KOOpJIMHATax. 3HaTh JUCTPUOYTUBHOCTh CKAISIPHOTO MPOU3BEACHUS U €0 CBS3b C
npoeurpoBaHueM. [IpuMeHATH CKalsipHOE TMPOU3BEACHUE BEKTOPOB IS
HaxXOXXJEHUs JUIMH M YIJoB. Pemath TreoMeTpuYecKkue 3aJaud C MOMOUIBIO
CKaJISIPHOrO Ipon3BeAeHus. Vcronb30BaTh CKAISIPHOE MTPOU3BEIECHUE BEKTOPOB B
anredpandeckux U (pU3ndecKux 3agadax.

Bnanets NOHATUSIMHM NMPABUIBHOTO MHOTOYTOJIbHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI 1YTH OKPY>KHOCTU M PaJMaHHOW MEPBI YIJIa, BEIYUCIATH TUIOMAAb Kpyra 1
ero yacrer. [lonumare cmbica uncna m. [IpuMeHATH MOJyYEHHBIE YMEHUS IIPU
pEIIEHNH TPAaKTHUYECKUX 3aJady. 3HaTh HCTOPUYECKHE CBEICHHUS 00 H3MEpEeHUU
JUIMHBI OKPY’KHOCTH U TUIOLIAJH KpyTa.

NMeTs mnpencraBieHHE O TMpeoOpa3oBaHUM IUIOCKOCTH, O JABHMXKCHHSX.
Haxonuth ocu, UEHTPHl CUMMETpUU (UTyp, LEHTPbl MOBOPOTa, HAXOIUTh
KOMITO3UIIMKA TPOCTEHIHX TpeoOpa3oBanuii. [IpuMeHATh MBWKEHUS TUIOCKOCTH
IIPU PELIEHUU TEOMETPUUECKUX 3a]au.

[IpuMeHsATh MOJly4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTUYECKUE
MOJIENU JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIUUCICHUS
C NPUMEHEHHEM MOJ00MsI M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, TAe
HEO0OXO0IMMO, KaJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanyecTBo yacoB DJIeKTPOHHbBIE
No /11 HaumeHoBaHue pa3jiejioB H TeM Kowrponsmoie  Tpaxrisecise (uudposbie)
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI pecype
Hauana reomerpuu. [Ipocreiimmue
1 reoMeTpruuecKue (GUrypsl ¥ UX CBOMCTBA. 28 1
W3mepenne reoMeTpu4ecKix BEITMIHH
2 TpeyronbHUKU 19 1
3 [TapamnensHocTs. CymMMa yriioB 15 1
MHOTOYTOJIbHUKA
4 [TpstMmoyTONbHBIE TPEYTOIBHUKH 7
5 ['eomeTpuueckre HepaBeHCTBA 5 1
OxpyxHOCTb. 'eomMeTpuyeckue Mmecta
6 Touek. [locTpoeHns ¢ TOMOIIBbIO ITUPKYIIS 18 1
U JIMHEUKH
; HOBTOPGHI/IG, 000011IeHHE, CHCTEMATH3AIIUS 10 1
3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM ugposbie
Ne ni/m pait Kourpoubnbie IIpakTHyeckue (mudpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 YeThIpEXyTrobHUKU 22 1
2 [Monobue 16 1
3 [Tnomans 16 1
4 Teopema ITudaropa u Hauana 18 1
TPUTOHOMETPUHU
5 VYTIbl ¥ 4eTHIPEXYTONBHUKH, CBSI3aHHBIE C 20 1
OKPYHOCTBIO
5 [ToBTOpenue, 0600IICHNE, CHCTEMATH3AIUS 10 1
3HAHUMI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne /it HaumeHoBaHue pa3jiesioB U TeM ST O u—— (undposbie)
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesi
1 Pemenue TpeyroibHUKOB 22 1
2 [Tomo6ue TpeyroapLHIKOB 12 1
3 Meroa koopaArHAT 10 1
4 BexTops! 20 1
5 JlnHa OKpY>KHOCTH | ILJIOIIAAb KpyTa 16 1
6 JIBU>KeHUSI TNIOCKOCTH 10
7 [ToBTOpECHHE, 0606H16HI:I€, 12 1
CUCTEeMaTH3alMsl 3HAHHUHA
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




YYEBHO-METOAUYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOI'O
IMPOLECCA

1. Maremartuka. ['eomerpus: 7-9-¢ kiaccel: 0a30BBIM ypOBeHb: y4eOHHK, 7-9 Kiacchl/
Aranacsa JI.C., BbyryzoB B.®., Kamommes C.b. u apyrue, AKIuoHepHOE OOIIECTBO
«3marenscTBO «lIpocBemenune»

2. Maremaruka. ['eomerpus: 7-9-¢ kimacchl: 0a30BBI ypoBeHb: yueOHOE mocobue, 7-9
kinaccel/ A.I'.Mep3ansk, B.b.Ilononckuii, M.C.fkup, AkimonepHoe o0mecTtBo «M3mareabcTBo
«IIpocsewmenue»

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA
1. Maremaruka. ['eomerpusi: 7-9-e kiaccel: 0a30BBI YpOBEHb: y4eOHUK, 7-9 Kiacchl/
Atanacsa JI.C., byryzoB B.®., Kamomues C.b. u apyrue, AKIHOHEpPHOE OOIIECTBO
«3marenscTBO «lIpocBemenue»
2. Marematuka. ['eomerpus: 7-9-e kiaccel: 0a30BBIM ypOBEHb: ydyeOHOe mocobue, 7-9
knaccel/ A.I.Mepsnsk, B.b.Ilononckuii, M.C.SIkup, Axkunonepaoe obmectBo «M3maTeabcTBo
«IIpocBemenue»

METOAUYECKHUE MATEPUAJIbI IJ151 YUUTEJA

['eometpus 3a 7 3anstuii. Yuebnoe nocobue s 7 kiaacca. Cankr-Ilerepoypr CMUO npecc
2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU UH

1. @enepalibHbII roCyAapCTBEHHBIN 00pa3oBaTeNbHBINA CTaHAAPT (OPUIIMATBHBIHA

caiir) http://standart.edu.ru/

2. ®I'OC (ocuoBHOE 00IIICE 0Opa3oBanue) hitp://standart.edu.ru/catalog.aspx?Catalogld=2587
3. IIpumepHas ocHOBHasi 0Opa3oBaTeIbHas Mporpamma 00pa3oBaTeIbHOIO

yupexxaenus http://fgosreestr.ru/registry/primernaya-osnovnayaobrazovatelnaya-programma-
0snovnogo-obshhego-obrazovaniya-3/

4. IIpumepHbIe porpaMMbl IO yUeOHBIM IIpeIMeTaM

(matematuka) http://standart.edu.ru/catalog.aspx?Catalogld=2629

5. I'noccapuit ®I'OC http://standart.edu.ru/catalog.aspx?Catalogld=230

6. 3akoH P® «O06 obpazoBanumn» http://standart.edu.ru/catalog.aspx?Catalogld=2666

7. KOHI_ICHI_II/ISI AYXOBHO-HPABCTBCHHOTO Pa3BUTHUSA U BOCIIUTAHUSA IMYHOCTU I'PaAKAAHUHA
Poccuu http://standart.edu.ru/catalog.aspx?Catalogld=985

QOHHGHHI/I}I (I)YHI[aMeHTaJ'ILHOFO sAApa COACPKaHUA 06]].[61“0

obpasoBanus http://standart.edu.ru/catalog.aspx?Catalogld=2619

9. Buneosnekiuu paspabotunkoB ctanaapToB http://standart.edu.ru/catalog.aspx?Catalogld=3729
10. Caiit uznarensckoro neHtpa «Benrtana-I'pad» http://www.vgf.ru/

Poccuiickas anexTponHas 1mkona. https://resh.edu.ru/

«Yun.py» — https://uchi.ru/

«Iunekc. YueOHUK»

https://education.yandex.ru/home/

«AKnacey .

https://www.yaklass.ru/

doxcdopn https://foxford.ru/about

«Cupuyc. Onnaitny . https://edu.sirius.online

«Mapkertruieiic 00pa3oBaTeIbHBIX yeIyr» «SHmekey, «1Cy», «Yuu.py», «Ckaiienr», «Koasapacy,
u3aarenscTBO «IIpocBenienne» u apyrue.

https://elducation.ru/

«uTepuerYpox» —. https://interneturok.ru/

O0pazoBarenbHas miatpopma «Jlexra» . https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/



https://www.google.com/url?q=http://standart.edu.ru/&sa=D&ust=1599362776983000&usg=AOvVaw1dBZITzAXYiQyqzYVOT6wR
https://www.google.com/url?q=http://standart.edu.ru/catalog.aspx?CatalogId%3D2587&sa=D&ust=1599362776984000&usg=AOvVaw2hMFSaDRMAW57XQWlvNl9B
https://www.google.com/url?q=http://fgosreestr.ru/registry/primernaya-osnovnayaobrazovatelnaya-programma-osnovnogo-obshhego-obrazovaniya-3/&sa=D&ust=1599362776984000&usg=AOvVaw0wyKOAQtDM7D3rtX9qNcrF
https://www.google.com/url?q=http://fgosreestr.ru/registry/primernaya-osnovnayaobrazovatelnaya-programma-osnovnogo-obshhego-obrazovaniya-3/&sa=D&ust=1599362776984000&usg=AOvVaw0wyKOAQtDM7D3rtX9qNcrF
https://www.google.com/url?q=http://standart.edu.ru/catalog.aspx?CatalogId%3D2629&sa=D&ust=1599362776985000&usg=AOvVaw22o8K7KiVAjv77144si1G3
https://www.google.com/url?q=http://standart.edu.ru/catalog.aspx?CatalogId%3D230&sa=D&ust=1599362776986000&usg=AOvVaw1azCtI3oXooUV_XaCC9pjd
https://www.google.com/url?q=http://standart.edu.ru/catalog.aspx?CatalogId%3D2666&sa=D&ust=1599362776986000&usg=AOvVaw29URAyxjZzeXbV0neyIduW
https://www.google.com/url?q=http://standart.edu.ru/catalog.aspx?CatalogId%3D985&sa=D&ust=1599362776986000&usg=AOvVaw0zd-Yp3DCWcdCKBQCJR-u9
https://www.google.com/url?q=http://standart.edu.ru/catalog.aspx?CatalogId%3D2619&sa=D&ust=1599362776987000&usg=AOvVaw2L0O-Pv5VvXIUCRLhP0iAB
https://www.google.com/url?q=http://standart.edu.ru/catalog.aspx?CatalogId%3D3729&sa=D&ust=1599362776988000&usg=AOvVaw2khuOcetHYUTHkskV2dUNH
https://www.google.com/url?q=http://www.vgf.ru/&sa=D&ust=1599362776988000&usg=AOvVaw2M6HRDZA1N6_iM1rMyMJFW
https://uchi.ru/
https://education.yandex.ru/home/
https://www.yaklass.ru/
https://foxford.ru/about
https://edu.sirius.online/
https://elducation.ru/
https://interneturok.ru/
https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/

