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HOACHUTEJBHASA 3AIIMCKA

['eomeTpus Kak OAMH W3 OCHOBHBIX pa3feliOB IIKOJbHOW MaTeMaTHKH,
UMEIOIIUI CBOEH IIeNIbi0 00€CTIeYnTh U3YUYEHHE CBOMCTB M pa3MepoB Quryp, ux
OTHOLIEHUH ¥ B3aUMHOE pACIOJOXKEHHE, ONUPAETCs Ha  JIOTMYECKYIO,
JI0KA3aTeNbHYI0 JIMHUIO. [IeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
o0miero o0pa3oBaHus 3aKJIOYAETCS B TOM, YTO OOYYAIOMIMNACA YUUTCS TMPOBOJIUTH
JI0Ka3aTeNbHbIE PACCYKICHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUCHHSI, TOKA3bIBATh
UCTUHHBIE YTBEPXKACHUS U CTPOUTHh KOHTPIPHUMEPHI K JIOKHBIM, MPOBOJUTH
pacCyXJIeHUs «OT TPOTUBHOTO», OTJIMYaTh CBOWMCTBA OT IPHU3HAKOB,
dbopmyaupoBath 00paTHbIe yTBepkAeHH. Oco00€ 3HaUeHHE JOKa3aTelIbHAsl TUHUS
UMeeT [Tl yriTyONnE€HHOTO 3YYeHHUs MaTeMaTHKH.

Llenpro U3yueHUs: TEOMETPUU SIBISIETCS] MCIIONB30BaHUE €€ KaK MHCTPyMEHTa
MIPH PEIICHUH KaK MAaTeMAaTUYECKUX, TaK ¥ TPAKTHUECKHX 3a7a4, BCTPEUYAIOIINXCS B
peanbHOM  ku3HUM.  OOydyaromuiics  JIOJDKEH ~ HAy4YWuTbCS  ONPENEHsaTh
reOMETPUUYECKYI0 (UTYpY, ONUCHIBATH CIOBAaMH YEPTEX WIM PUCYHOK, HAWTH
IUIOIIAJ b  3€MEJBHOTO0  y4acTKa, pacCUMThIBaThb  HEOOXOAUMYIO  JJIMHY
ONTOBOJIOKOHHOTO KaOenss uiu TpeOyeMble pa3Mmephl rapaxka s aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpas, BHIUMCIHUTEIbHAS JIMHUS B U3YYCHUU TC€OMETPHHU.
[Ipu pemennu 3amad MPAKTUYECKOTO XapakTepa OOydaroImMNCS YyUUTCS CTPOHTH
MaTeMaTUYeCKUe MOJENU  PEANbHBIX JKU3HEHHBIX CHUTyalud, IPOBOAUTH
BBIUMCJICHUS U OLIEHUBATh aIEKBaTHOCTb MOJyUYEHHOT'O PE3yJIbTaTa.

Oco6eHHOCTh YUeOHOr0 Kypca yriyoJIEHHOTO U3y4eHHUsI TEOMETPUH COCTOUT B
TOM, YTO OOyYaromIuecss He MPOCTO 3HAKOMSTCS C ONMpPENeIEHHBIMU MOHATHUSAMH, a
YBEPEHHO OBja/eBaloT UMH. CyIIecTBYIOIIHE TeMbl MPOTrpaMMbl 0a30BOTO Kypca
T€OMETPUHU U3Yy4aloTcs Ha 0oJiee TIyOOKOM YPOBHE, a 00yUaroIuecs mpuoopeTaroT
YMEHHMsI, TOMOTAIOIUE UM YBEPEHHO NPUMEHATh CBOM 3HAHMUS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXHBIX TMPeMeTax, Mpexae Bcero Gusnke u nHHopMaTuke,
a TaKKe TMOJb30BAThCS MOTYYECHHBIMH 3HAHUSAMH TPU PEUICHUH MPAKTUYECKUX
3ajad.

CornacHo yueOHOMY TuTaHy B 7—9 Kjaccax u3ydaeTcsl yriayOnEéHHbIN yaeOHbIN
kypc «['eoMerpus», KOTOpbII BKIIOYAET CJIEAYIOUIME OCHOBHBIE pa3zelibl
conepxkanusi: «Hauana reometpun», « TpeyronbHUKNY», «OKPYKHOCTHY,
«UYetpipéxyronpHukm», «[logobuey», « AneMeHTs TpUroHOMETpHuY, «ILmomaany», a
Takxke «MeTton KoopauHaty, «Bektopby, «IIpeoOpa3zoBaHus MIIOCKOCTI.

Ha uzydenune yue6Horo kypca «I'eomerpus» orBogutcst 306 yacos: B 7 kjacce
— 102 vaca (3 gaca B Hexenmo), B 8 kinacce — 102 yaca (3 yaca B Hezeno), B 9 kitacce
— 102 gaca (3 gaca B He/IeIIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Hauaja reomerpun

Hctopuss BO3HMKHOBEHHs W pa3BUTHS TeoMmeTpuu. HavanbHbple NOHATHA
reomerpun. Touka, mnpsimasi, oTpe3ok, Jiyd. [lonsitue o0 akcuome, Teopeme,
JI0OKa3aTeIbCTBE, ONPEACTICHUN.

B3auMHOE pacnosio)keHUue TOYEeK Ha MNpsMoM. V3MepeHue MIMHBI OTpe3Ka,
pPAacCTOSHUE MEXAY TOUKAMM.

[Tomymmockocte u  yrosn. Buael yrinos. HM3mepeHue BeIWYUH  YIJIOB.
BeprukaneHbsie U cMexHbIe yIuibl. [lapajuienbHble U NEPIECHAUKYIISPHBIE MIPSMBIE.
Paccrosiaue ot Touku 10 nipsiMoii. buccekrpuca yria.

Jlomanas. Bunpl nomansix. JInuHa nomanoi. MHoroyronsHuku. Ilepumerp
MHOTOYyroJibHUKA. [IOHSATHE O BBIMYKIIBIX U HEBBITYKJIBIX MHOIOYTOJIBHUKAX.

[lepBuuHble TMpeAcCTaBICHUS O paBeHCTBE GQUIYp, HX PaCIOJIOKEHUH,
CUMMETPUH.

IIpocreimme nocrpoenusi. UHCTpyMEHTHI U151 U3MEPEHHUN U IOCTPOCHUN.

TpeyrojbHuKu

Buasl TpeyrosbHUKOB: OCTPOYTOJIBHBIE, NPSAMOYTOJBHBIE, TYIOYTOJBHEIE,
paBHOOEJpEHHbIE, paBHOCTOpOHHHE. Meauana, OHCcekTpuca U BbICOTa
TPEYTOJIbHUKA.

PaBenctBo TpeyronbHukoB. IlepBelii W BTOPOM MNpPHU3HAKK PABEHCTBA
TPEYroJibHUKOB. PaBHOOEApEHHbIE TPEYroJbHUKM W UX cBoiicTBa. [Ipu3Hak
PaBHOOEIPEHHOTO TPEYroJbHUKA. TpeTuil mpru3HaK paBEHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXIYy CTOPOHAMH W yIJIaMH TpeyroyibHHKa. HepaBeHCTBO
TpeyroJjibHuka. HepaBeHCTBO O JIJIMHE JTOMaHOM.

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA 0CeBOM cuMMeTpud. [Ipumepbl
CUMMETPHH B OKPYKAIOILIEM MUPE.

IMapaanensHbie npsiMbie. CyMMa yIJI0B MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSIMBIX, UICTOPUYECKHUE CBEAEHUS O MOCTyJIaTe EBknaa u o
posi JIo6a4eBCKOTO B OTKPBITUN HEEBKIIUIOBOM reomeTpun. CBOMCTBA U TPU3HAKH
napayienbHbIXx  npsMbiX. CyMMa  yrioB  TpeyrojibHWKa. BHemHHe  yrisl
TpeyrojpHuka. CymMMa BHYTPEHHUX YIJIOB MHOTOYIOJIBHUKA M CyMMa BHEIIHHUX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJabHUKH

[Ipu3Haku paBEeHCTBA MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. llepneHaukyisap u
HakJIOHHAs. CBOMCTBO MEAMAHBI NPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K
rurnortenyse. [IpaMoyroyibHbIN TPEYroJIbHUK € yIiioM B 30°.

OxpyxHOCTH



[IoHATHS OKPYKHOCTH M Kpyra. DJIEMEHThl OKPYKHOCTH WU Kpyra: LEHTp,
pagnyc, 1TMaMeTp, XOpaa, UX CBOMCTBA. B3auMHOE pacronoKXeHne OKpPYKHOCTH U
npsimoid. KacaTenbHas v cexymasi K Okpy>kHOCTU. OKpY>KHOCTb, BIUCAHHAS B yTOJL.
[Ipocreiime MOCTPOEHUS ¢ TOMOUIBIO LIUPKYJIS U JIMHENKH.

I'eomeTpHuYecKkue MecTa TOUEK

[ToHsiTHE O TEOMETPUUECKOM MeECTE TOYEK. [[puMepbl reOMETPUIECKUX MECT
TOYEK Ha MJIOCKOCTH. bUCCEKTpHUca yriia U CEpeANHHBIN NEPIIEHAUKYJIIAP K OTPE3KY
KaKk reoMeTpuyeckue mecra Todyek. OmucaHHas OKPYKHOCTh TPEYroJIbHUKA, €€
HeHTp. MeToa reOMETpUYECKUX MECT TOUEK ITPU PEIICHUU T€OMETPUUECKUX 3aa4.

ITocTpoenusi ¢ NOMOLIbIO HUPKYJISA U JTMHEHKH

Ucropuueckue cegeHus. OOOCHOBaHUS MPOCTEHIIMX MOCTPOSHUM, ITarbl
3a/1a4M Ha MIOCTPOEHUS, PEUICHUE 3a/1a4 HA TIOCTPOCHUE IIUPKYJIEM U JTUHEHKOM.

8 KJIACC

YeThIpEéXyroJbHUKU

[Tapamnenorpamm, ero mnpu3HakKu U cBoMcTBa. IIpsMoOyrosibHHUK, pomO,
KBaJpaT, UX MpU3HAKU U CBOMcCTBa. Tpameuus. PaBHOOenpeHHas Tpamenus, eé
cBOMCTBa U npu3Haku. [IpsmoyronbHas Tpanenns. CpeaHss JUHUSA TPAICIHH.

Cpennsist TMHUS TPEyrojJbHUKA. MeToa yABOEHHS MeAWaHbl TPEYrOJIbHHKA.
Teopema o nepeceyeHrH MeIUaH TPEYTOJIbHUKA.

Teopema @aneca, TeopemMa O IPONOPLIUOHAIBHBIX OTpe3kax. Teopema
BapuHboHa 171 IPOU3BOIBHOTO YETHIPEXYTOIBHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (PUTYPBHI.

IHoxooue

[Tomobue TpeyroJbHUKOB, Ko3(duiumeHT nomodusd. IlpusHaku momoous
TPEeyrojabHUKOB. I[IpuMeHeHHe mnOAOOMS TpU pPEHIEHUH TEOMETPUUYECKUX M
MPaKTUYECKUX 3a]1a4.

IL1omans

[Tonstue o mmomanu. CBoiicTBa MIIOMIAEH TIE€OMETPUUYECKHX (DUTYP.
[Ipocreiimme Gpopmysl A MIOLAAN TPEYTOlIbHUKA, apajuieiorpaMma, pomoa u
tpanenuu. [nomanu nogo6HsIx ¢puryp. OTHOLIEHUE TUIOMAAEH TPEyTrOIbHUKOB.

Teopema Iudaropa

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemieHun
MPaKTUYECKUX 3a]a4.

DJIeMEHTbI TPUTOHOMETPHH

CuHyC, KOCHHYC, TaHT€HC M KOTAaHI'€HC OCTPOro yrjia MpsMOYTOJIbHOTO
TpeyrojiibHuKa. Tpuronomerpuueckue ¢ynkuuu yraoB B 30° 45° u 60°
[IponopimoHalibHbIE OTPE3KU B IPSIMOYTOJILHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYrobHIUKH, CBA3AHHbIE C OKPY:KHOCTBIO



BriricaHHbIE M IEHTPAIIBHBIE YIJIbI, YTOJ MEXKIY KACATEIbHOU U XOPJIOW. Y TJIbI
MEXAY XOpJlaMd M CEKylMMH. BrnucanHble H ONUCAHHBIE OKPY>KHOCTHU
TPEYTrOJIbHUKA W YeThIpEXYroiabHUKU. CBOWCTBA W MPHU3HAKKM BIHCAHHOTO
YEeThIPEXYTOJIbHUKA. B3anMHOE pacnosnokeHue AByX OKpyxkHocTed. Kacanue
okpy>kHOCTel. OO1Iue KacaTeabHbIE K ABYM OKPYKHOCTSIM.

9 KVIACC

Pemenue TpeyroJibHMKOB

Cunyc, kocunyc, Ttanreic yraoB ot 0° go 180°. OchHoBHOe
TPUTOHOMETpHUUECKOoe  ToxkzaectBo.  Dopmynsl  npuBeaeHusa.  PemeHue
TPEYTOJBLHUKOB. TeopemMa KOCHHYCOB U TEOpEMa CHUHYCOB. Pellienne npakTuaecKkux
3aJ1a4 ¢ UCMOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB. Pelienue 3aaau
F€OMETPUYECKON ONTUKH.

Tpuronometpuyeckue  GopMysbl  JUIsl  IJIOW@AM  TPEYroJbHUKA,
napasuiesorpaMmma, pomoOa, Tpaneuuu. ®Popmyna ['epona. dopmyna miaouaau
BBIITYKJIOTO YEThIPEXYTOIbHUKA.

IHoxo0ue TpeyrojibHUKOB

Xoppl ¥ TOJOOHBIE TPEYTOJIBHUKU B OKPY>KHOCTH. TeopeMa 0 mpou3BeIeHuU
OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEACHUM OTPE3KOB CEKYLIUX, TEOPEMA O KBaApaTe
KacarenpHOH. [IpuMeHenne npy pelmeHny reOMeTpUYECKHX 3a1ad. TeopeMbl UeBbl
n Menenas. [lonsTue o roMoTeTHN.

MeToa KOOpAMHAT

VYpaBHeHUE NPSIMOW Ha TMJIOCKOCTH. YTIOBOM KO3(D(UIMEHT M CBOOOAHBIN
YIEH, UX TIeOMETpHYECKHil cwmbIca. [lapamienbHOCTs M NEPIEHIUKYJISPHOCTD
psIMBIX (depe3 yriioBoi kKodhGUIMeHr).

YpaBHeHHE OKpyKHOCTH. HaxoxkneHue nepeceueHnii OKpYKHOCTEU U MPSIMBIX
B KoopauHarax. Popmyiia pacCTOAHMS OT TOYKM 10 mnpsmou. Ilnomans
napauieiorpaMmMa B KOOpPJMHATax, MOHATHE 00 OPHUEHTUPOBAHHOM IJIOILA[IH.
IIpuMeHeHne MeToja KOOPAUHAT B IPAKTUKO-OPUEHTUPOBAHHBIX N€OMETPUYECKUX
3a/ayax.

BexTopsl

BekTopbl Ha miockocTu. CloOX€HHE W BBIYMTAHUE BEKTOPOB — IIpaBUIIA
TPEYroJIbHUKA U NapajuiesorpaMma. ¥ MHOXKEHUE BEKTOpa Ha yucio. KoopauHaTel
BeKkTOpa. CIIOKEHUE M BBIYMTAHUE BEKTOPOB, YMHOXXEHUE BEKTOpPA HA YHCIO B
koopauHatax. [I[puMeHeHrne BeKTOpoB B (pU3UKe, IEHTpP Macc.

[lonarue o Oaszuce (Ha TIOCKOCTH). Pa3ziokeHUss BEKTOPOB MO Oa3ucy.
CkansipHoe TpPOU3BEJECHUE BEKTOPOB, T'€OMETPUUYECKUN CMBICIT U BBIPAXKEHUE B
JIEKapTOBbIX KoopauHaTaxX. JMCTPpUOYTMBHOCTb CKAaJISAPHOTO TPOU3BEIACHHUS.
CkansipHO€e Npou3BEJECHNE U NMpoenupoBanue. IIpuMeHeHne cKaasspHOro



NPOU3BEACHUS BEKTOPOB JUII HAXOXKIECHUS JJMH MW yIrioB. PemeHwue
F€OMETPUUECKHUX 3a/]1a4 C MMOMOILBIO CKATIIPHOTO MTPOU3BEICHUSI.

JlIMHA OKPYKHOCTH M IUIOLIAAb KPyra

[IpaBuIIbHBIE MHOTOYTOJIBHUKHU. [[TMHA OKpYKHOCTHU. ['patycHas u paanaHHas
Mepa yriia, BBIYMCIEHHE JUIMH Iyr OKpyxkHocteu. I[lmomane kpyra, cekropa,
cermenTa. Mcropuueckue cBeieHust 00 U3BMEPEHUU JJIMHBI OKPYKHOCTH U TUIOIIAIN
Kpyra.

JIBMKeHMS MJIOCKOCTH

[entpanbuas cummerpusi. LlentpanbHo-cummeTpuuHbie ¢Gurypsl. [loBopoT.
OceBast cummetrpusi. OUrypbl, CUMMETPUYHbIE OTHOCUTEIHLHO HEKOTOPOH OCH.
[TapannenbHbIN IEPEHOC.

[lonarue nBwxeHus W ero cpoiicTtBa. PaBenctBo ¢uryp. IlposBreHus
CUMMETPUM B TPUPOJIC, MKUBOIKCH, CKYJIBNTYpe, apxuTekType. Kommnozunmu
NBYDKEHUH (TpocTeiue npuMepsl). [IpumeHeHne B reoMeTpUiecKuX 3a1adax.



IINTAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «'EOMETPHUS» HA YIJUYBJIEHHOM YPOBHE
OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl [0 MaTEMaTHKE
XapaKTEPHU3YIOTCS B YACTH:

1) maTpuoOTHYECKOT0 BOCTIMTAHUS

IPOSBIICHMEM HMHTEpeca K IMPOLIIOMY M  HACTOSALIEMY POCCHUHCKOU
MaTEMaTUKH, [IECHHOCTHBIM OTHOIIEHUEM K JJOCTH>KEHHSIM POCCUMCKUXMATEMAaTUKOB
U POCCUMCKOM MAaTeMaTHYECKOW IIKOJbI, K WCIOJB30BAHUIO 3TUX JIOCTHKECHUMN B
JOpYTUX HayKax U NPUKIAIHBIX cepax;

2) rPaskKJAaHCKOT0 U TYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSL:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pealu3aliu ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBbIX CTPYKTYp, ABJICHUH, MPOLEAYp TpakKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO 3THUECKUX MPOOJIEM, CBI3aHHBIX
C NIPaKTUYECKUM MPUMEHEHHEM JOCTHKEHUU HayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAJILHO-3THYECKUX TPUHIUIIOB B IESITEIIBHOCTH YUEHOTO;

3) TPY10BOT0 BOCHIUTAHUS:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YacTHE€ B PEIICHHH MPaKTUYECKUX 3a]ad
MaTeMaTUYeCKOW HaNpaBICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMAaTHYECKOTO
o0pa3oBaHMsI HA MPOTSHKEHUM BCEH KU3HU ISl YCHEUIHOW MpogecCuOHaIbHON
JESTeIbHOCTY M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
OCTPOECHUEM MHAMBHUAYAIbHON TPAaEKTOPUH 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

CHOCOOHOCTBIO K SMOIMOHAJIbHOMY U  3CTETHYECKOMY BOCHPUSATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, PEUICHUH, pacCyX ACHUW, YMEHHMIO BUJACTbH
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) meHHOCTelH HAYYHOT0 TO3HAHMS:

OpUEHTalUMel B JIEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
Mpe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKa, MPUPOJbI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOM HayKd Kak cgepbl YeloBEeYEeCKOU
NEeATEIbHOCTH, TANOB €€ pa3BUTUS M 3HAYMMOCTH JUI Pa3BUTHS LIMBUIN3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTEMATHKU U MAaTEMAaTHYECKOW KYJIbTYpOW Kak CPeCTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HAaBbIKAMH UCCIIEOBATENbCKOMN IEATETbHOCTH;

6) ¢pu3uueckoro BocnUTAHHSA, (POPMUPOBAHHS KYJIbTYPbI 310POBbSI U
3MOLMOHAJIBHOIO 0J1arONOJyYusi:



TOTOBHOCTBIO IPHUMEHATh MaTeMAaTUYECKUME 3HAHUS B HHTEpEcax CBOErO
3I0pPOBBS, BEIEHUS  370pOoBOro  oOpa3a KM3HM  (3A0OpPOBOE  THTAHUE,
cOaMaHCUPOBAHHBIA PEXUM 3aHATUH H  OTHAbIXa, peryispHas (Qusudeckas
aKTUBHOCTBD), COPMUPOBAHHOCTHIO HaBbIKa PEQIIEKCUH, IPU3HAHUEM CBOETO IPaBa
Ha OIIMOKY M TaKoro e MpaBa JApyroro 4yeioBeKa;

7) 3K0JIOTHYeCKOTr0 BOCTUTAHMA:

OpUEHTalMeN Ha MPUMEHEHUE MaTEMaTHYECKUX 3HAHUH JIJIs PELICHHs 3a/1a4 B
00JIaCTH COXPAHHOCTU OKPY’KAIOIIEH Cpelibl, INIAHUPOBAHUS MOCTYIIKOB U OLIEHKU
UX BO3MO>KHBIX MOCJIEJCTBUI AJI OKPY>KAIOLIEH Cpe/ibl, 0OCO3HAHHEM TJI00aTbHOTO
XapaKTepa SKOJOTMYECKUX MPOOIEM U IyTEH UX PELICHUS;

8) aganTanuu K M3MEHSIIOIIMMCS YCJIOBHSIM CONHMAJBLHOW W MPUPOTHOI
cpeabl:

TOTOBHOCTBIO K JEHCTBUSM B YCIOBHSIX HEOIPENETIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO JIEATEIbHOCTh, B TOM YHUCIIE
YMEHHUE YUUTBCS Y APYTUX JIFOIEH, MPUOOPETAaTh B COBMECTHOM ACSITEIbHOCTUHOBBIE
3HAHMS, HABBIKM U KOMIIETEHIIMU U3 ONBITA JPYTHUX;

HEOOXOJMMOCThIO B (POPMUPOBAHUU HOBBIX 3HaHUH, (HOPMYIUpPOBATh UIEH,
MOHATHUS, TUNIOTE3bl 00 0OBEKTaX M SBJIICHUAX, B TOM YHCIIE PAaHEE HEU3BECTHBIX,
OCO3HaBaTh ACPUUUTHI COOCTBEHHBIX 3HAHMN M KOMIIETEHTHOCTEH, IIAHUPOBATh
CBOC Pa3BUTUE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYalUlO, BOCIPUHUMATD
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TpPeOYIOIIUH KOHTPMEpP, KOPPEKTUPOBAThH
MPUHUMAEMbIE pElIeHUs W JeHCTBUS, (HOPMYJIUPOBaTh U OLIEHUBATH PHUCKU H
MOCJIENICTBUS, POPMUPOBATH OIBIT.

METAIIPEIAMETHBIE PE3YJIBTATBI

B pe3ynbrare 0cBOCHHS MPOTrpaMMbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
o01ero oopa3zoBanus y oOyydaroiierocsi OyayT copMUpOBaHbl MeTaNpeIMeTHbIE
pe3yJabTaThl, XapaKTEPU3YIOLTUECS OBJIAJICHUEM YHUBEPCATbHBIMU
MO3HABATEILHBIMU  JIEUCTBUSIMH,  YHUBEPCAIbHBIMU  KOMMYHUKAaTHBHBIMU
JEHCTBUSMH U YHUBEPCATBHBIMU PETYISATUBHBIMU JCHCTBUSIMH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE T1elCTBUS
ba3oBble JJornueckue aelicTBUA:

BBISIBIIATH M XapaKTEPU30BATH CYIIECTBEHHBIE NMPU3HAKKM MaTEMaTUYECKUX
00BEKTOB, MOHATUHN, OTHOIIICHUN MEXy TOHATUSIMU, (OPMYJIUPOBATHONIPEICTCHUS
MOHSITUH, yCTAaHABIMBATH CYIIECTBEHHBIN MPU3HAK KJIaCCU(PUKAIIIN, OCHOBAHUS JISI
0000ITIeHNS ¥ CpaBHEHUS, KPUTEPHUH IMPOBOIMMOI0 aHAIIN3a;



BOCIIPUHUMATh,  (OpPMYyJIHpPOBaTh U  NPeoOpa3oBbIBaTh  CYXACHMS:
YTBEPAUTENbHBIE U OTPULIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBIIBIIAITH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U ITPOTUBOPEUMS
B (haKkTax, JAHHBIX, HAOJIIOJICHUSAX U YTBEPXKICHUSX, MpEAjaratb KpUTEPUU IS
BBIABJIICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMI;

JienaTb BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTWKH, JEAYKTHBHBIX H
MHAYKTUBHBIX YMO3aKJIFOUCHHUM, YMO3aKJIFOUCHHI 110 aHAJIOTUH;

pa3buparh JOKa3aTebCTBA MATEMAaTHUUECKUX YTBEP)KIEHUH (MpsMbIE U OT
IPOTUBHOIO), MPOBOJUTH CAMOCTOSTEIBHO JOKA3aTeIbCTBA MaTEMAaTHUYECKUX
(akTOB, BBICTpaUBAaTh APTYMEHTAIIMIO, MPUBOJUTH MPUMEPHl U KOHTPIPHUMEPHI,
MPUMEHATh METOJ MAaTeMaTHYe€CKOW HWHAYKIMH, OOOCHOBBIBaTH COOCTBEHHBIE
paccy KJIeHHUs,

BbIOMpaTh crnoco0 pemieHus ydyeOHOM 3aaauu (CpaBHHUBATh HECKOJBKO
BAPUAHTOB PEIICHUs, BEIOMPATh HanboJiee NOAXOAAIINN ¢ YYETOM CAMOCTOSATEIBHO
BBIJICTICHHBIX KPUTEPUEB).

ba3oBble uccienoBare/bCKie AeHCTBUA:

UCITOJIB30BaTh BOIIPOCHI KaK HCCIEN0BATEIBCKUI WHCTPYMEHT IIO3HAHUSA,
(GopMynupoBaTh  BONPOCH,  (UKCHUpYIOIIME  MPOTHBOpEUHEe,  MpoOieMmy,
CaMOCTOSITEJIbHO YCTaHaBJIMBAaThb HMCKOMOE U JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

IPOBOJUTH IO CaMOCTOSITENIbBHO COCTaBJIEHHOMY IUIAHY OSKCIEPHMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEKTa,
3aBHCHUMOCTEN 0OBEKTOB MEX1y COOOM;

CaMOCTOSITeNIbHO (hopMyaMpoBaTh 00OOIIEHUSI M BBIBOJBLI MO pe3yJibTaTaM
MPOBEAEHHOIO  HAOMIOACHUS, MCCIEIOBaHUS, OKCIEPUMEHTAa, OLIEHUBATh
JOCTOBEPHOCTH MOJYYEHHBIX PE3YIbTAaTOB, BIBOJOB U 0000IIECHUIA;

IIPOTHO3UPOBAaTh BO3MOXHOE pPa3BUTHE IIPOLECCA, a TAaKXe BBIIBUIaTh
IPEAIOIOKEHUS O €T0 PA3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora c undgopmanmeii:

BBISIBJISITH HEAOCTATOYHOCTh M HM30BITOYHOCTH HWH(GOpMaLUU, JaHHbBIX,
HEOOXOUMBIX JIJISl pEeLICHUs 3a/1a4U;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBAThb W HUHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3IMYHBIX BUAOB U (POPM IPEICTABICHUS;

BbIOMpaTh (QopMy mpeacTaBieHUs HWHDOpMAUUMU U WUIIOCTPUPOBATH
pelaemMspie 3a/1a4uu CXeMaMu, IMarpaMMaMu, HHOUM rpadMKoi U uX KOMOMHALIUSIMU;

OLICHMBATh HAAEKHOCTh MH(MOPMALIMK MO KPUTEPUSM, MPEITIOKEHHBIM WIH
c(hOpMyYITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMmyHMKaTHBHBIE YHHBeEpCAJIbHbIe YUeOHbIe 1eliCTBUA:



BOCIPUHUMATh U (hOPMYIMPOBATH CYKIEHHS B COOTBETCTBUU C YCIOBUSIMU U
LeasIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOI TOUYKY 3PEHUS B YCTHBIX
M THCbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHWS MO XOJAy pEIICHHs 3aJ]ayH,
KOMMEHTHPOBATh MOTYUYEHHBIN pe3yibTar;

B X0Ji¢ 00CYX/I€HHS 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYKIAE€MOIl TEMBI,
npoOJeMBbl, pelIaeMol 3aJadyd, BBICKA3bIBaTh MHJIEH, HALEICHHbIE HA TOUCK
pEILIEHHUs, COIMOCTABIIATh CBOM CYXIEHUS C CYXACHUSIMHM JPYIMX Y4YaCTHUKOB
auaiora, oOHapyXUBaTh pa3jMuue U CXOJACTBO IMO3ULHUN, B KOPPEKTHOM (opme
(opMyIMpOBATH Pa3HOIJIACUS, CBOU BO3PAXKEHUS;

NPEACTABIIATh PE3YJIbTATHl PEUICHUS 33/1a4d, SKCIEPUMEHTA, UCCIIEIOBaHNUA,
MPOEKTa, CaMOCTOATENIbHO BBIOMPATh (OpMaAT BBICTYIUICHHS C Y4E€TOM 3aj1ady
MPE3EHTALNN U OCOOEHHOCTEN ayIMTOPUH;

NOHMMATh U MCIOJIb30BaTh MPEUMYLIECTBA KOMaHIHOW M MHIUBUIYaJbHOU
paboOThl TpU pEUICHUM Y4YeOHBIX MaTeMaTHYECKHX 3aJad, NPUHUMATh LElb
COBMECTHOM J€ATEIbHOCTH, IUIAHUPOBATH OPraHU3ALMIO COBMECTHOW pPaOOTHI,
pacnpenensaTb BUIbI pabdoOT, JOTrOBapUBAThCA, OOCYXAATh MPOLECC M PE3yIbTaT
paboThl, 000011aTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B I'PYMIIOBBIX opMax paboTsl (00CyxJeHHs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U UHBIE); BHITOJHITH CBOIO YAaCTh padOThI 1 KOOPAHMHUPOBATH
CBOM JICUCTBHSI C IPYTHUMH WICHAMH KOMaH/Ibl, OLIEHUBATh KAYECTBO pe3yibTaTa U
KaueCcTBO CBOETO BKJIaJa B OOLIMI pe3yibTaT O KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJEHCTBUSL.

PerynsiTuBHBIC YHHBeEpPCAJbHbIe Y4eOHbIE 1eiCTBUS
Camoopranusamnus:

BBISIBJISTH NPOOJIEMBI AJIsl PEIICHUs B KU3HEHHBIX U y4EOHBIX CUTyalUsX,
OpUEHTHUPOBATHCS B PA3IMUYHBIX MOAXOAAX MPUHATHS pelieHUi (MHANBUIYAJIbHOE,
IPyIIIOBOE);

CaMOCTOATEJIBHO COCTaBJIATh IUIAH, aJrOPUTM pElIEHUs 3afadd (WIA €ro
94acTh), BBIOMpaATh CMOCOO pelieHus ¢ Y4€TOM HMMEIOIINXCSI PECYpCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBAaTh M KOPPEKTUPOBATH BapHaHThI
penieHuii ¢ yaéToM HOBOM MH(MOPMAIIIH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJIEKT:

BJIAJETh CIIOCOOAMM CaMOIPOBEPKH, CAMOKOHTPOJIS IMpollecca U pe3ylibTara
pellIeHrsT MaTeMaTUYeCKOH 3a/1a4u, CAMOMOTHUBALIUU U pedIIeKCuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELIECHUU 3a/1auH,
BHOCUTh KOPPEKTHUBBI B JI€ATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJEHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLIEHUBATh COOTBETCTBUE pPE3yJbTaTa JEATEIbHOCTH IOCTAaBICHHOW LENHU U
YCIIOBUSIM, OOBACHATH MPUYUHBI JOCTHKEHUS WM HETOCTHXKEHUS 1I€TTH, HAXOAUTh
OLINUOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

BbIp@XXaThb AMOLMU IPU H3YYEHUU MAaTEMaTHYECKHMX OOBEKTOB U (PaKTOB,
JaBaTh YMOIIMOHAIIBHYIO OLIEHKY PEIIEHUS 3a/1a4u.

IHPEAMETHBIE PE3YJIBTATDBI

K koHIity 00yuenus B 7 kiaacce 00yJaromuiics MOJIy4IuT CIeIyIOINe MPEAMETHbIC
pe3yJIbTaThI:

Pacno3sHaBaTh U3yd€HHbBIE TeOMETpUYEeCKUE (UTYpBl, ONPEHENATh HX
B3aMMHOE PACIOJIOKEHHE, HM300pakaTh TeOMETPUUYECKUE (UTYpBI, BBIMOIHSITH
YEPTEKU 10 YCIOBHUIO 3a/1aun. VI3MepsATh TUHEWHBIE U YIJIOBBIE BEJIMYMHBL. Pemars
3a/1a44 HA BBIYKUCIICHUE UIMH OTPE3KOB U BEJIUYUH YTIIOB.

JlenaTe NPUKUAKY W OLICHKY JIMHEWHBIX U YIVIOBBIX BEIWYUH IPEIMETOB B
peanbHOM >KU3HU, Pa3MEPOB NPUPOAHBIX OO0BEKTOB. Paznuuarh pa3Mepbl 3THX
0OBEKTOB 10 NOPSAJIKY BETUUYHHBI.

CTpouTh 4epTEXH K TEOMETPUUECKUM 3a]1a4aM.

Ilonp30BaTeCAd IpU3HAKAMU PABEHCTBA TPEYrOJBHUKOB, HCIIOIb30BaTh
NpU3HAKU U CBOMCTBA pAaBHOOEIPEHHBIX TPEYTOJIbHUKOB IPU PELUICHUH 3a/1a4.

[IpoBOAUTE JTOTHYECKUE PACCYKAECHUSA C HCIIOJIB30BAHUEM I€OMETPUYECKHUX
TEOPEM.

Ilonp30BaTbCsAd MpPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM MEIMaHbl, IPOBEAEHHOMN K TUIIOTEHY3€ PSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELIEHUN FEOMETPUUECKHX 3aay.

Onpenensars napamieaIbHOCTh MPSIMBIX C IOMOLIBIO YIJIOB, KOTOPbIE 00pa3yeT
¢ HUMH cekymasd. OnpenensaTe napauieIbHOCTh MPSMBIX C IMOMOIIBIO PABEHCTBA
PACCTOSTHUM OT TOYEK OAHOM IPSMOU A0 TOUEK APYTOU MPSIMOM.

PemwmaTe 3aaun Ha KiieTyaToil Oymare.

[TpoBOAUTH BBIUMCIICHUS U HAXOAUTH YUCIOBBIE U OyKBEHHbIE 3HAUEHUS YTJIOB
B F€OMETPUYECKUX 3a7adax C MCIOJIb30BAHUEM CYMMBI YTJIOB TPEYTIOJbHHUKOB U
MHOTOYT'OJIbHUKOB, CBOWMCTB YIJIOB, OOpPa30BaHHBIX IpPU NEPECEUCHUH JIBYX
[apajuIeJIbHBIX NPAMBIX CEKyller. Pelars npakTuyeckue 3a1adyd Ha HaXOXIEHUE
YTJIOB.

Bnanets monsitueM reomerpuueckoro mecta Touek (I'MT). Onpenensartsb
OMCCEKTPUCY YIJIa U CEPEIMHHBIN NEPIEHANKYJISAP K OTPE3KY KaK T€OMETPUUECKUE
MmecTa Touek. [lonb3oBaThcsa noHsaTueM reomerpuieckoro Mmecra touek (I'MT) npu
JOKa3aTeIbCTBE NT€OMETPUYECKUX YTBEP/KICHUM U IIPU PELICHNUHU 3a1a4.



DopMyIupOBaTh OMPEACICHUS OKPYKHOCTH U Kpyra, XOopJAbl M AuUaMeTpa
OKPYHOCTH, YBEPEHHO BJIAJETh UX CBOUCTBAMH. Y METh JJOKA3bIBaTh U IPUMEHSTh
3TH CBOMCTBA IIPU PEIICHUU 3a7a4.

Brnagets MOHATHEM ONMMCAHHOM OKOJIO TPEYrOJIbHHUKA OKPY>XHOCTH, YMETh
HaxoJuTh €€ MeHTp. J[oka3piBaTh M UCIIOIB30BATH (PAKTHI O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYTroJIbHUKA IMEPECEKaloTCss B OAHOM TOYKE, U O TOM, YTO CEPEIMHHBIC
MEPIEHAUKYJISIPbI K CTOPOHAM TPEYTrOJIbHUKA MEPECEKAIOTCS B OJJHOM TOUKE.

Brnanets moHsATHEM KacaTeIbHOW K OKPYKHOCTH, MOJIb30BAThCSI TEOPEMOM O
MEPIEHAUKYIJISIPHOCTA KAacaTeJIbHOM U pajinyca, MPOBEAEHHOTO K TOYKE KaCaHUSI.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACATEIBbHBIX K OKPYXHOCTH, ITPOBEAEHHBIX W3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUU F'€OMETPUYECKUX 3a]1a4.

Jloka3plBaTh M TIPUMEHATH MPOCTEUIIME TIE€OMETPUYECKUE HEPaBEHCTBA,
ITOHUMATh UX MPAKTUUYECKUN CMBICI.

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHHS C TOMOIIBIO IUPKYIS U
JIMHEHUKH.

K xon1y oOydenus B 8 ki1acce 00y4Jaronuiics MOIYYIUT CIETYIOMINE IPEIMETHBIS
pEe3yIbTaThI:

Pacrio3HaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJBHUKOB, MX DJEMEHTHI,
IOJIb30BAaThCS MX CBOMCTBAMM IPH PEIICHUU T€OMETpUYECKUX 3ajad. Pazmuuarth
pPU3HAKU U CBOWCTBA IMapasuiesiorpaMMa, poMOa U MpSIMOYTOJbHUKA, JOKA3bIBATh
WX U YBEPEHHO MPUMEHSTH MPHU PEUICHUH T€OMETPHUECKUX 3a7ad.

Hcnonb30BaTh CBOMCTBA TOUKU MEPECEUEHUs MEAUaH TPEYroJbHUKA (LIEHTpa
Macc) B peILICHUH 3a/1ay.

Brnaners moHsTHEM CpeHEN TMHUN TPEYTOJbHUKA U TPANCIIU, TPUMEHITH UX
CBOWCTBA NP PELICHUU T€OMETpUUECKUX 3a1ay. Mcnonb3oBaTh Teopemy dDaneca u
TEOpEMY O TPONOPLHUOHAIBHBIX OTpe3Kax, MPUMEHATh UX IS PELICHUS
MPaKTUYECKUX 3a]1a4.

Pacno3naBaTh II€HTpaIbHO-CUMMETPUYHBIE (UTYPHI U HCHOJIB30BaTh HUX
CBOMCTBA NP pEUICHUU 3a]1a4.

Brnanerp MOHATHSAMH TOJ00HMS TPEYTOJBHUKOB, KO3 dHUIMEHTA IOI00us,
COOTBETCTBEHHBIX 3JIEMEHTOB OJI00HBIX TPEYTOJbHUKOB. VIMETh MpencTaBieHue o
npeoOpa3zoBaHuU MOAOOMs U O MOAOOHBIX (urypax. ITosb3oBaThCs MpU3HAKAMU
no00Musl TPEYroNbHUKOB MPU PEIICHUH TeoMeTpuueckux 3anad. Jlokas3biBaTh U
MIPUMEHSATH OTHOIICHHS MTPOTIOPITUOHATIEHOCTH B TIPSIMOYTOJIbHBIX TPEYTOJbHUKAX.
[TpumMeHATh TOA00ME B MPAKTUYCCKUX 3aadax.

BelBomuMT, W HCMONB30BAaTh MpocTedme (OpMyJbl Ui TUIOIIAAA
TPEYTroJIbHUKA, TTapajijiesiorpaMma, poMOa U Tparnenud. Beraucnsats (pa3audHbIMU
cnoco0aMu) IUIOIIAAb TPEYroJbHUKA U IUIOIIAJM MHOTOYTOJIbHBIX (Uryp
(TmoJsib3ysiCh, T/I€ HEOOXOAMMO, KAIBKYJISATOPOM). 3HATh OTHOIICHHE TUIOIIAAeH



No00HBIX (PUTYp M NPUMEHATH MPHU pEelIeHUH 3ajad. [IpuMeHsTh MmoiayyeHHbIe
YMEHUS B IPAKTUYECKUX 3a/1a4ax.

[Tonb3oBaThess Teopemoii [ludaropa s pelieHuss TEOMETPUUECKHX U
npakTH4eCKuX 3a71a4. CTpOUTh MATEMATUYECKYIO MOJIENIb B IPAKTUUECKUX 3aa4ax,
CaMOCTOSATEIBHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIIUE JJINHBI.

Brnagete MOHATHEM BIMCAHHOTO M ILEHTPAIBHOIO YIUIA, YIVIA MEXIY
KacaTeIbHOM M XOPAOW, OMMCAHHOW M BIIMCAHHOM OKPY’KHOCTH TPEYTOJbHHUKA U
YETHIPEXYTOJIbHUKA, TPUMEHSTh UX CBOMCTBA IPU PEUICHUH 3a4a4.

[IpyMEHATh MOMYYEHHBIE 3HAHUSA HA MPAKTUKE — CTPOUTh MATEMATHYECKHE
MOJEIIN IS 33/1a4 pPeajbHOM )KU3HU U POBOAUTH COOTBETCTBYIOIINE BHIYHCICHUS
C TpPUMEHEHHWEM TOoN00HUS MU TPUTOHOMETPHUH (MONB3YSICh, A€ HEOOXOAUMO,
KaJIbKYJIITOPOM).

K koHI1y 00yueHus B 9 kiaacce o0y4aronuiics MOIy4YUT CIAEAYIOUINE IPEAMETHbIE
pe3yJIbTaThI:

3HaTh TPUTOHOMETpHUUYECKHE (PYHKIUU OCTPHIX YIJIOB, YMETh HAXOJAUTh C UX
IOMOIIBIO PA3JINYHBIE 3JEMEHTHI MPSAMOYTOJIBHOIO TPEYTrOJIbHUKA («pELICHHE
OPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaXoanuTh (C MOMOILBIO KAJIBKYJISTOPA) ITUHBI
Y YTJIbI 7151 HETAOJMYHBIX 3HAYEHUU.

[Tonb3oBaThCs GopMysIaMH MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJECTBOM JUIA HAxXOXKICHUSA COOTHOUICHUW MEXIYy TPUTOHOMETPUYECKUMHU
BEJIMYNHAMU.

Jloka3pIBaTh TEOpEMY CHHYCOB U TEOPEMY KOCHUHYCOB, IPUMEHATH UX IS
HAXOXKJEHUSI Pa3IMYHbIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY),
IIPU PELICHWH TE€OMETPUUYECKMX 3aaad. [IpumeHATs noiydeHHbIE 3HAHUS TPU
pELIEHNHN NTPAKTUYECKUX 3a4a4.

[IprMEHATH TPUTOHOMETPUIO B 3a/1a4aX HA HAXOXKICHUE TUIOLIAAU, BBIBOJIUTD
M BIAJETh TPUTOHOMETPUYECKUMH (OopMyJlaMUd Ji ITUIOUIAJAM TPEYTroJIbHUKA,
napajiejaorpamma, poM0a, Tpaneuu, BBIBOAUTh U IPUMEHATh Gpopmyiy ['epoHa u
(opMyy IS TUTOIIAIN BBITYKJIOTO YEThIPEXYTOIbHUKA.

MmeTs npencraBiaeHue 0 TOMOTETHUN, IPUMEHSTh B IPAKTUYECKUX CUTYyaLUAX.

Hcnonb3oBatk TeopeMsbl UeBbl 1 MeHenas npu pelieHny 3a1a4.

Hcnonb3oBaTh TeEOpeMbl O BIMCAHHBIX YyIVIaX, YIJIax MEXIYy XOpAamu
(CeKymMMM) U yriie MeKy KacaTeIbHOW U XOPJOM MPHU PEIIeHUH T€OMETPUYECKHUX
3amad. Jlokas3plBaTb U IIPUMEHSTH TEOPEMBI O NPOU3BEIECHUHU OTPE3KOB XOPH, O
IIPOU3BEACHUN OTPE3KOB CEKYIIUX, O KBaIpaTe KacaTelIbHOM.

Bnagerp moHsATHEM KOOpAMHAT HA IUIOCKOCTH, paboTaTh C YpaBHEHUEM
OpsIMOM  Ha TMJIOCKOCTH. Branerb mNOHATHAMH yIJIOBOrO KosdduimeHta u
CBOOOJHOTO 4YJIEHA, MOHMMATh WX TE€OMETPUYECKHN CMBICI U CBA3b YIJIOBOIO
ko3¢ duirieHTa ¢ BO3pacTaHUEM U yObIBAHHEM JTUHEHHON PyHKIIMU. YMETh peliath



METOIOM  KOOpJAMHAT  3aJayd, CBSA3aHHBIE C  NAPAUICIBHOCTBIO WU
NEPHEHANKYJISIPHOCTBIO MPSAMBIX, MNEPECEUEHUEM MNPAMBIX, HAXOXKIACHUEM TOUYEK
IIEPECEUCHUSI.

BeIBOIUTE M BHaJETh YpPaBHEHUEM OKPYKHOCTH. lcmosb3oBaTh MeETOA
KOOPAWHAT Ul HAXOXKJICHMS IIEPECEUCHUN OKPYXKHOCTEW M MpsAMBIX. Brangers
GopMysaMu paccTOSTHUSL OT TOYKHM 10 MNPSMOM, IUIOIIAAM MapajielorpaMMa B
KOOpAMHATAX, UMETh IOHATUE 00 OpUEeHTHUpoBaHHOW Iuomanu. [loap3oBaThes
METOJI0M KOOpPAMHAT Ha IUIOCKOCTH, IPUMEHSATD €T0 IPU PEILIEHUN T€OMETPUIECKUX
M TpaKkTHUYecKuX 3aaad. [IpuMeHATb METOJ KOOpAHMHAT B  HPAKTUKO-
OpUEHTHUPOBAHHBIX TEOMETPUYECKUX 3a/1a4ax.

Bragete moHsATHEM BEKTOpAa. YMETh CKJIAIbIBaTh W BBIYUTaThb BEKTOPHI,
YMHOKaTh Ha YHUCJO, BJIAJETh IIPaBUJIAMU TPEYTOJIbHHKA W Iapajuierorpamma.
Bragers mpakTUYECKUMH HHTEPIIPETAUSIMU BEKTOPOB. YBEPEHHO IMOJIb30BATHCA
KOOpJIMHATaMH BEKTOpa. Branerb CII0)KEHMEM U  BBIYMTAHUEM BEKTOPOB,
YMHO>KEHHEM BEKTOPA HAa YUCJIO B KOOPJIUHATAX.

Hmets npencraBieHue o 6as3uce (Ha IOCKOCTH). PackiagpiBaTe BEKTOPHI 1O
O0asucy. PacknanpiBaTh BEKTOpPhl CHJI C IOMOIIBIO MPOCHUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOLIEHUH. IIpuMeHATH MONy4YeHHBIE 3HAHUSA B
MPOCTEUIINX (PU3UUECKUX 3a7a4dax.

Brnanete NOHATHEM CKaJspHOTO IMPOU3BEIECHUSI BEKTOPOB, MOHUMATh €ro
r€OMETPUYECKUNA CMBICII U YBEPEHHO MOJIb30BATHCS €0 BEIPAKEHUEM B IEKapTOBBIX
KOOpAMHATaX. 3HAaTh IUCTPUOYTUBHOCTh CKAJIIPHOTO IPOU3BEJICHUS U €0 CBA3b C
npoeunrpoBaHueM. [IpUMEHATh CKAIApHOE IPOU3BEACHUE BEKTOPOB  JUIA
HaxOXJEHUsl [JIMH W yIjoB. Pemare reomMeTpuyeckue 3aJadyd C IOMOILBIO
CKaJISIpHOrO Mpou3BeaeHus. Mcnonp30BaTh CKalsipHOE MPOU3BEACHUE BEKTOPOB B
anrebpandecKkux M GU3NICCKHUX 3aadax.

Biagete NOHATHSMH NPAaBHIBHOIO MHOTOYTOJIBHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI 1yTH OKPY>KHOCTH M PaJIMAHHOW MEPBI YIJia, BEIYUCIATH IUIOWAAL Kpyra u
ero vacred. Ilonumarb cmbicn uncina m. [I[pUMeHSTh MONy4YEHHBIE YMEHHS IPHU
pELIeHNH NPAKTUYECKUX 337a4. 3HATh MCTOPUYECKHE CBEACHUS 00 H3MEpPEHHH
JUIMHBI OKPY’KHOCTH M IUIOIIA/IA KpyTa.

HNmeTp mpencraBieHHEe O MpeoOpa3oBaHMM IUIOCKOCTH, O JABU)KCHUSIX.
Haxonuth ocu, LEHTpbl CHUMMETpUU QUIYp, UEHTPbl IOBOPOTA, HAXOAUTH
KOMITO3ULIMU TPOCTENUIINX MTpeoOpa3oBaHuid. [IpuMeHsTh NBMKEHUS TITIOCKOCTUIIPU
pELIEHNH T€OMETPUYECKHUX 3a]ad.

[IpuMeHATh MOyYeHHbIE 3HAHUS HAa MPAKTHUKE — CTPOUTH MaTEMaTUYECKHE
MOJEIIN IS 33/1a4 pealbHOM )KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIYUCICHUS
C TPUMEHEHUEM IMOJ00US W TPUTOHOMETPUUECKUX (YHKIUN (MOJB3YSCh, T
HEO0OXO0JIUMO, KATbKYJISITOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KosimuecTBo 4acoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrtpoannsie | Ilpakruueckue (udpp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcbl
Hauana reomerpuu. [Ipocreiimme
1 reoMeTpuyeckre GUrypbl 1 UX CBOWCTBA. 28 1 https://myschool.edu.ru/
W3mepenne reoMeTpuIecKuX BeTUINH
2 TpeyronbHUKH 19 1 https://myschool.edu.ru/
I1 .
3 apanentHocTs. CymMa yrios 15 1 https://myschool.edu.ru/
MHOTOYTOJIbHUKA
4 [IpssMOyTONIBHBIE TPEYTOJIBHUKU https://myschool.edu.ru/
5) I'eomeTpuyeckue HepaBeHCTBA 1 https://myschool.edu.ru/
OxpyxHOCTb. [ 'eoMeTpryeckue Mecra
6 To4ek. [locTpoeHus ¢ MOMONIbIO HUPKYIISA 18 1 https://myschool.edu.ru/
Y JIMHEWKH
7 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATH3AINS 10 1 httos://myschool.edu.ru/
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




8 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uuppoBbIe
Ne ni/m P Kontpoannsie | IlpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
YeTbIpEXyroJbHUKU 22 https://myschool.edu.ru/
ITogobue 16 https://myschool.edu.ru/
[Tnomans 16 https://myschool.edu.ru/
T IT
4 copema [ugaropa i nauara 18 1 https://myschool.edu.ru/
TPUTOHOMETPHUHU
5 VYTIIbl ¥ 4eThIPEXYTOIBLHUKH, CBSI3aHHBIC C 20 1 httos://myschool.edu.ru/
OKPYKHOCTBIO
6 HOBTOPGHI/IG, 000011eHHE, CHCTEMATU3aLIUA 10 1 httos://myschool.edu.ru/
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




9 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/m P Kontpoasnbie | IIpakTuuyeckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 Pemenune TpeyroapsHUKOB 22 1 https://myschool.edu.ru/
2 [Tonobue TpeyroibHUKOB 12 1 https://myschool.edu.ru/
3 MeTto1 KoopAHHAT 10 1 https://myschool.edu.ru/
4 Bexkropsl 20 1 https://myschool.edu.ru/
5) JnvuHa OKpyKHOCTH M IJIOIIA/Ib KpyTa 16 1 https://myschool.edu.ru/
6 JIBY>KEHUS MIIOCKOCTH 10 https://myschool.edu.ru/
I1 6006
7 OBTOPEHHS, 099 meHI/fe’ 12 1 https://myschool.edu.ru/
CUCTEMAaTH3AIIVsI 3HAHUIA
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJILHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

I'eometpus, 7-9 xknaccel/ Atanacsa JI.C., byty3os B.®., Kagomies C.b. u npyrue,

AxnmonepHoe obmectBo «M3narensctBo «IIpocBemienne»

METOJINYECKHUE MATEPHAJIBI J1JI5S1 YUYUTEJISL
Marematuka. 'eomerpus: 7-9-¢ Kiaacchl: METOAUYECKOE IMOCOOUE K MPEIMETHOM
nuHuK yuyeOHukoB no reometpuu JI.C. Aranacsina, B.®. byty3osa, C.b. Kagomiiera

u 1p./ - Mockaa: [IpocBenienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

®I'UC "Mos mkona" https://myschool.edu.ru/






