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IMNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OIWH W3 OCHOBHBIX PAa3JeOB IIKOJIBHOW MAaTeMaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOUIEHWH M B3aMMHOE pPAaCIOJIOKCHHE, ONHUpPAeTCs Ha  JIOTHYECKYIO,
JIOKa3aTeNIbHYI0 JIMHUIO. LleHHOCTh M3ydeHMs] T€OMETpUU Ha YpPOBHE OCHOBHOTO
o011ero 00opa3oBaHus 3aKIOYACTCS B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JIOKa3aTEIbHbBIEC PACCYXKIEHUSI, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUSI, TOKAa3bIBATh
WUCTUHHBIC YTBEPKICHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCyXJieHus «OT TMPOTHUBHOTO», OTIWYaTh CBOWCTBA OT  IPU3HAKOB,
dbopmynupoBath oOpaTHble yTBepxKIeHus. Ocoboe 3HaueHUE JoKa3zaTelibHas
JUHUS UMEET TSl YTITyOJIEHHOTO N3YUEHUS MaTEMaTHKH.

[lenbto M3ydeHUs reOMETPUU SIBJISIETCS UCIIOIb30BaHUE €€ KaK MHCTPYMEHTA
IIPU PEIICHUH KaK MaTeMaTHYECKUX, TaK U MPAKTUUYECKUX 3a/1ay, BCTPEUAIOIINXCS
B peanmbHOM ku3HM. OOywaromuiics JODKEH  HAyYUTbCS — OMNPEIEsTh
TEOMETPUYECKYI0 (DHUTYpy, ONMHCHIBATH CIOBAMH YEPTEX WM PHUCYHOK, HAWTH
IJIONIAlb  3€MEJBHOTO  y4acTKa, pPacCUUThIBATh  HEOOXOAMMYIO  JUIUHY
ONITOBOJIOKOHHOTO KaOeysi winu TpeOyeMmble pa3Mephbl Tapaxa Jisi aBTOMOOWJIS.
DTOMYy COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHAS JUHUS B U3YYEHUU T€OMETPHUHU.
[Ipu pereHun 3amay MPAKTUYECKOTO XapakTepa OOYYaIOIIUNCS YYUTCS CTPOUTH
MaTeMaTUYECKHEe MOJCTU PEalTbHBIX OJKU3HCHHBIX CHUTYyalMii, IPOBOJIUTH
BBIYUCJICHUS U OLICHUBATh aJICKBATHOCTD MOJYUYCHHOTO PE3yibTaTa.

Oco0eHHOCTh yUeOHOTO Kypca yriayOJ&HHOTO U3YUYEeHHs] T€OMETPUHM COCTOUT
B TOM, 4TO OOy4Yaromnxecs: He MPOCTO 3HAKOMSITCS C ONPEACIEHHBIMU TTOHATUSIMU,
YBEPEHHO OBJa/ieBat0T UMH. CyllIecTBYIOIIME TEMbI MPOrpaMmmbl 0a30BOTO Kypca
reOMETPUH U3Yy4aroTcs Ha 0oJiee rIyOOKOM YPOBHE, a 00yUaroIuecs npuoopeTaroT
YMEHUS, TOMOTAMOIINE MM YBEPCHHO INPHUMEHSTh CBOM 3HAHHWS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXKHBIX TIPEIMETax, MPExkK/e Bcero pu3nke U nHhoOpMaTHKe,
a Tak)Ke TOJIb30BATHCS TMOJYYCHHBIMH 3HAHUSAMH TPU PEHICHUH TPAKTUYCCKUX
3azay.

CornacHo yueOHOMY IUlaHy B 7-9 Kiaccax wu3y4aercss yriayOJaEHHBIM
yaeOHbI Kypc «['eomMeTpus», KOTOPbIN BKIIFOYAET CICTYIOIINE OCHOBHBIC Pa3/Ieibl
conepxkanusi:  «Hauama  reomerpum», «TpeyrombHuKN», «OKpPYXHOCTHY,
«UYeTtpipéxyronbaukuy, «[logoduey, «dmeMeHTsl TpuroHoMeTpuny, «Ilmomanmny», a
Takxke «MeTton koopauHaty, «Bexkropb», «[IpeoOpazoBaHus MIOCKOCTH.

Ha wuszyuenue yuebHoro kypca «l'eomerpusi» orBogutcs 306 uacoB: B 7
kiacce — 102 yaca (3 yaca B Hefento), B 8 kinacce — 102 yaca (3 yaca B Hefienio), B
9 knacce — 102 yaca (3 gaca B HeACIMIO).



COJAEPXKXAHUE OBYUEHUA
7 KIIACC

Hayaja reomerpun

Hcropusi BO3HUMKHOBEHHsS W pa3BUTHA TeoMmeTpun. HadaibHble NOHATHS
reometpun. Touka, mpsiMasi, oTpe3ok, jayd. Ilonstue o0 akcuome, Teopeme,
JI0KAa3aTeJIbCTBE, ONPEICICHUN.

B3anmHOe pacrnonokeHue ToYeK Ha NpsMou. M3mepeHue AnvHBI OTpE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[lonymiockocts W yroi. Buael yrinos. HM3MepeHune BenWYuH — YIVIOB.
BeprukanbHble U CMeXHBIE YIUibl. [lapasienbHble U NEpIEHIUKYIIAPHBIC MIPSMBIE.
Paccrosiaue ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. J[nmnHa momanoi. MHoroyronsHuku. Ilepumerp
MHOTr'OYyroJibHUKa. [IoHsATHE O BBIMYKIIBIX U HEBBIMTYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TmpencTaBICHUs O PpaBEHCTBE QUIYp, HX PACIOIOKECHUH,
CUMMETPHUH.

[Ipocrenmmue nmoctpoeHus. UTHCTpyMEHTHI 111 N3MEPEHHUN U IOCTPOEHUM.

TpeyroabHuku

Buzasl TpeyroJIbHMKOB: OCTPOYIOJIBHBIE, MPSIMOYTOJIbHBIE, TYIOYIOJIbHBIE,
paBHOOEIpEHHbIE, pPAaBHOCTOpOHHME. Meauana, OuccekTpuca M BBICOTa
TPEYTOJIbHHUKA.

PaBencTtBo TpeyronbHUKOB. IlepBbli W BTOpOM NPHU3HAKKM PpPaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [lpu3Hak
paBHOOEPEHHOTO TPEYroJibHUKA. TpeTuil Mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXIYy CTOPOHAMH W yrjaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIMHE JOMaHOM.

Cummetpuunbie  ¢Gurypsl. OCHOBHBIE CBONCTBA OCEBOM CHUMMETPHHU.
[IpuMepbl CUMMETPHH B OKPYKAKOLIEM MUPE.

IMapaanensHbie npsimbie. CyMMa yrjioB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSMBIX, HCTOPUUYECKUE CBEIEHMS O nocrynare EBknmaa u
o posu JloOGaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoMCTBa U
MIPU3HAKK NapajuieNbHbIX NMpsAMBIX. CymMMa yIJOB TpEYrojabHUKA. BHEmHUE yribl
TpeyroysibHUKa. CyMMa BHYTPEHHHMX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHble TPEYroJAbHUKH

[Ipu3Haku paBeHCTBAa NPSMOYTOJIBHBIX TPEYTrOJbHUKOB. llepneHnukyisp u
HakJIOHHas1. CBOMCTBO MeUaHbl MPSAMOYTOJIBHOTO TPEYTOJIbHUKA, IIPOBEIEHHON K
runotenyse. [IpsMoyronabHbIi TPEYTroJIbHUK C YIiioM B 30°.

OKpyxKHOCTH



[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTbl OKPYXHOCTH W Kpyra: LEHTp,
paauyc, quaMerp, XOpJa, UX CBOMCTBA. B3auMHOE pacloaoXeHHe OKPYKHOCTH U
npsamoil. KacarenbHass M cekyliass K OKpYXHOCTH. OKpPYXHOCTb, BIIMCaHHAas B
yrou. [IpocTeiimme mocTpoeHus ¢ MOMOIIBIO UPKYJIS U JTMHEHKH.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reOMETpUIECKUX MECT
TOYEK HA TUIOCKOCTH. bUCCEKTpHUCa yIiia U CEpEAUHHBIN NIEPIICHANKYJIISIP K OTPE3KY
KaK TeOMETpUYecKue Mmecta ToueK. OnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
1eHTp. MeTo reoMeTpruIecKX MECT TOUEK MPH PEIIEHUH T'€OMETPUUECKUX 3a/1a4.

ITocTpoenus ¢ MOMOIIBLIO HMPKYJIA U JHHEHKH

Hctopuueckue cBeaeHus. OOOCHOBaHUSA MPOCTEHIIMX MOCTPOEHUM, 3TaIlbl
34141 HA MIOCTPOEHUs, PEICHNE 3a7a4 Ha IOCTPOECHNUE LIMUPKYJIEM U JINHENKOU.

8 KVIACC

YeThIpEéXyroJibHUKH

[lapamnenorpamm, ero mnNpu3HaKd U cBoucTBa. [IpAMOyTroiabHUK, pPOMO,
KBaJpaT, UX MpU3HAKU M cBoiicTBa. Tpameuusa. PaBHoOenapeHHass Tpaneuus, €€
cBOMcTBa M npu3HaKu. [IpsmoyronbHas tpaneuusa. CpenHss TUHUS TPAIICLHH.

CpenHsast nUHUSL TPEYroJbHUKA. MeToJ yIBOCHUSI MEIMAaHbl TPEYTrOJbHHKA.
Teopema o nepeceyeHn MeIUAH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O MPOIMOPUUOHAIBHBIX OTpe3Kax. Teopema
BapunbpoHa 111 IPOXU3BOIBHOTO YETHIPEXYTOJIBHUKA.

[{eHTpalbHO-CUMMETPUYHBIE (PUTYPHI.

IMoxoome

[Togobue TtpeyronbHUKOB, KodpdunueHnt mnomodus. I[IpusHaku momoOUs
TpeyroabHUKoB. [IpuMeHeHue TmMOoa00usI MpU PEIICHUH TEOMETPUUECKUX U
MPAKTUYECKUX 3a/1a4.

ILiiowans

[Tonsitue o mmomanu. CBoWCTBA IUIOMIANCH TE€OMETPUUYECKHX (UTYP.
[Ipocreiimme GopMyIbl s IO TPEYTOJNIbHIKA, IMapauieiorpaMma, pomoa u
tpanenuu. [nomanu nogo6HbIX puryp. OTHOIIEHHE MII0IIAeH TPEYTOJbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenne teopemsl I[ludaropa npu pemeHun
MPAKTUYECKUX 33/1a4.

DJIeMeHTbl TPUTOHOMETPUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPsIMOYTOJIbHOIO
TpeyrojbpHuka. Tpuronomerpuueckue ¢yukuun yriaos B 30°, 45° u  60°.
[IponnopuHOHAIBHBIE OTPE3KH B IPSMOYTOJIBHOM TPEYTOJIbHUKE.

YIibl 1 4eThIPEXYT0JIbHUKH, CBA3AHHbIE C OKPYKHOCTHIO



BrnmcaHHble M IEHTpalbHBIE YIJIbI, YrOJd MEXKIYy KacaTEIbHOW M XOPIOW.
Yrnel Mexay XOpJaMH M CEKyLIMMHU. BIHCaHHbIE W ONMCAaHHBIE OKPYKHOCTH
TPEYroJIbHUKAa M YeThIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIIMCAHHOIO
4eTBIPEXYTrOJIbHUKA. B3auMHOE pacnosiokeHue IByX OKpykHocTed. Kacanune
OKpy>XHOCTel. O01Me KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemienue TpeyroJibHUKOB

Cunyc, KocuHyc, Tanreic yrmioB ot 0° mo 180°. OcHoBHOe
TPUTOHOMETPUYECKOE  ToxkaecTBo.  Popmynsl  npusBeacHus.  PemieHune
TPEYroJILHUKOB. TeopeMa KOCHMHYCOB M TEOpeMa CHHYCOB. Permienue
MPaKTUYECKUX 3a]1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUYECKOM ONTUKH.

Tpuronomerpuueckue  QopMynbl  uid  [UIOMIAJAW  TPEYroOJIbHHKA,
napajuienorpamma, pomb6a, tpaneuuun. Popmyna ['epona. dopmyna miomanu
BBIITYKJIOTO YETHIPEXYTOIbHUKA.

IToxoOue TpeyroiLHUKOB

Xopapl ¥ MOAOOHBIE TPEYroJbHUKKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEACHUN OTPE3KOB XOpJ, TEOPEMBI O IMPOMU3BEICHUHU OTPE3KOB CEKYILIHX,
TeopeMa O KBajpare KacarelbHOW. [IpruMeHeHHne Ipu penieHur reoOMETPHUYECKUX
3agad. Teopembl UeBbl 1 Menenas. [londatue o romoreTru.

MeTtoa koopauMHaT

VYpaBHeHUE NpAMON Ha TJIOCKOCTU. YTJIO0BOM KOA(M(UIHMEHT U CBOOOIHBIN
YJIEH, UX TIEOMETPUYECKHA cMbICH. [lapamienpHOCTh M NEPHEHAMKYJISIPHOCTH
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

YpaBHeHue OKpykHOCTH. HaxoxkneHune mnepecedeHud OKpPYKHOCTEM U
NpsMBIX B KoopAauHaTax. PopMyna paccTOSIHUS OT TOYKM A0 Ipsimoit. [lnomans
napajjieiorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOM ILJIOILA[IH.
[IpumeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKHUX
3a/1ayax.

BekTopsl

BekrTopbl Ha miockocTd. ClOKE€HHME W BBIUMTAHHE BEKTOPOB — MpaBUiia
TPEYroJIbHUKA U NapajuiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. CJIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IICHTP Macc.

[lonarne o Oasuce (Ha TMIOCKOCTH). Pasyio)keHus: BEKTOPOB IO 0Oasucy.
CkansipHoe TpOU3BEAECHUE BEKTOPOB, I'€OMETPUUECKHI CMBICI U BBIPAKEHUE B
JEKapTOBbIX KoopauHaTax. JUCTpHOYTHBHOCTh CKaJSPHOTO IPOU3BEACHUS.
CkansipHOE€ TpPOW3BEACHUE M MNpoeHUpoBaHHE. [IpuMEHEeHue CKaIIpHOro



IIPOM3BEACHUS BEKTOPOB Ul HAXOXKIEHMS [JUIMH W yriaoB. Pemenwne
F€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAIIPHOTO IMPOU3BEACHUS.

JIJIMHA OKPY/KHOCTH M INIOLAAb KPYyra

[IpaBunpHBIE MHOIOYrOJBHUKM. J[nuHa oOkpyxHOcTH. I'pagycHas u
paguaHHas Mepa yria, BBIYMCICHHE JUIMH Iyr OKpyxkHocTeil. Ilmomane xpyra,
ceKTopa, cermeHTa. Mcropudeckue cBeieHrs 00 M3MEpEHUH IJIMHBI OKPYKHOCTH U
IUIOLIAU KpyTa.

JIBMKeHUsI TUIOCKOCTH

IlenTpansHas cummerpus. LleHTpanbHO-cumMMeTpuuHble (purypsl. [ToBopoT.
OceBasg cummetpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHTEJIBHO HEKOTOPOM OCH.
[TapannensHbIN NEPEHOC.

[lonsitue nBHXeHHs W ero cBoiicTBa. PaBeHcTBO ¢uryp. IlposBienus
CUMMETPUM B IPUPOJIE, JKUBOIIMCH, CKYJIBOTYype, apxuTekrype. Kommozunmuu
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumeHeHre B reoMeTpUUEcKUX 3a7adax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIUIYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

PaGouas mnporpamma cdopmupoBaHa ¢ y4€ToM paboyelt TporpaMmbl
Bocriutanuss MAOQOY mnuriest Nel, rie BblZieJIeHBI 11eJI€BbIe OPUEHTHUPHI PE3YIHTATOB
BOCIIUTAHUSL.

JInYHOCTHBIE Ppe3yJIbTATBI OCBOEHUS MPOrPaMMbl IO MAaTEMAaTHUKE
XapakTepU3yrTCs B YaCTH:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMYy H HACTOSUIEMY POCCUHUCKOM
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHUEM K  JIOCTWXKEHHUSIM  POCCHMCKHX
MAaTEMATUKOB M POCCHMCKOW MAaTEMaTUYECKOM WIKOJbI, K HCIOJb30BAHUIO 3THUX
JOCTUKEHUM B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpaxaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peau3allii ero
mpaB, TPEJICTAaBIEHUEM O MaTEMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUN, TPOLEAYP TPakKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXKIACHUIO STUUECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B I€STEIbHOCTU YUEHOTO;

[IpyHuMmaromuii  ygyacTue B JKM3HM Kjacca, o001ieo0pa3oBaTeabHOM
OpraHu3alliyd, B TOM YHUCJIE CaMOYIPaBJICHUHM, OPUCHTHUPOBAHHBIM HA ydacTue B
COI[MAILHO 3HAYUMOM JIeSITEIHHOCTH.

3) TPYyA0BOIr0 BOCIIUTAHUS:

YCTAHOBKOM Ha AaKTUBHOE YyYacTME€ B PEUICHWUM NPAKTHUYECKUX 3a/ad
MaTeMaTUYECKOW HAaMpaBICHHOCTH, OCO3HAaHUEM Ba)XHOCTH MaTEMaTHYE€CKOTO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEM KM3HM ISl yCNEIHOM MNpodeccruoHaIbHOM
NEATETLHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BHIOOPOM U
MOCTPOSHUEM WHIUBUIYAIBHOU TPASKTOPHH 00pPa30BaHUs M KU3HECHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajad, PEIICHUM, PacCyXIACHHUN, YMEHUIO BUICTh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:



OpUEHTAlue B JEATEIBHOCTA HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEACTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIIOBEKA, MPUPOJIBI U
oOmecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAayKH Kak CQepbl YeIOBEUYECKOU
JIEATEIIBHOCTH, 3TANOB €€ Pa3BUTUS W 3HAYMMOCTH ISl Pa3BUTHUS LMBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MATE€MAaTHUKH M MAaTeMaTUYECKOW KYJIbTYpOM KaK CPEICTBOM
MO3HAHUSI MUPA, OBJIAJCHUEM HABbIKAMH HCCJIE0BATEIbCKON JEATEIbHOCTH;

JIeMOHCTpUPYIOIIMT ~ HABBIKM  HAONMIOJEHWN,  HaKOIIeHUs  (PakToB,
OCMBICJICHUS ONBITA B €CTECTBEHHOHAYYHON U TYMaHUTApPHOU 00JIACTSIX MO3HAHMS,
MCCIIE0BATEIBbCKOM IESITETbHOCTH.

6) ¢pusnmueckoro Bocnutanusi, GOpMHPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ATONOTY YU :

TOTOBHOCTBIO TMPUMEHATh MaTeMaTHYECKUE 3HAHUS B HHTEpPECaX CBOETO
3I0pOBbsl, BEIEHHSI  3J0pOBOr0  00pa3a JKU3HU  (370pOBOE  THUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nUecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBbIKA PEeQPIIECKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

OpUEHTAllMEN Ha MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUUW ISl PEIICHUS 3a/1a4
B 00JIaCTH COXPaHHOCTH OKPYKAIOIIEH Ccpejbl, IUIAaHUPOBAHUS IOCTYNKOB H
OIICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKpPYXaloIIel Cpeabl, OCO3HAHHEM
rJ100aJIbHOT0 XapakTepa SKOJIOTMYECKUX MPOOJIeM U MyTEeH UX pelIeHHUs;

8) apanTanuM K U3MEHAIIMMCH YCJIOBUSIM COUMAJIBLHON W NMPHUPOJIHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPaAKTUUYECKYIO JEATeIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS y JPYTUX JIOJIEH, MpUOOpPETaTh B COBMECTHOU JEATEIIbHOCTH
HOBBIE 3HAHUSI, HABBIKU U KOMIIETEHIIUH U3 OMbITA JIPYTHX;

HEO0OXOIMMOCTHIO B (DOPMUPOBAHUK HOBBIX 3HAHWM, (HOPMYIUPOBATH WIIEH,
MOHSATHUSI, TUMIOTE3bI 00 0OBEKTAaX U SIBJICHUSIX, B TOM YHCIIC paHEE HEU3BECTHBIX,
OCO3HaBaTh JACPUIUTH COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH, TJIaHUPOBATH
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYyaIlMI0O KaK BBI3OB, TPEOYIOUUHA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE pEIICHUs W JeWUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEAMETHBIE PE3YJIBTATBI

B pe3ynbpTare OCBOEHUSI MPOTpaMMbl IO MAaTEMATUKE HAa YPOBHE OCHOBHOTO
obmiero oOpa3oBaHus y oOydaromierocsi OyayT copMUpPOBAaHbI MeTANpeAMeTHbIe



pe3yJbTaThl, XapaKTepU3yrLecs OBJIAJICHUEM YHUBEPCAIbHBIMHU
IIO3HABATEIbHBIMA  JCHUCTBUSIMH,  YHHMBEPCAJbHBIMA  KOMMYHUKATHBHBIMU
JNEHUCTBUSMH M YHUBEPCAJIbHBIMU PETYJISTUBHBIMU J€HCTBUSIMH.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckue gecTBUs:

BBIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIICHUH MEXKAYy MOHATUIMH, (HOPMYIUPOBAThH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABJIMBATh CYHIECTBEHHBIN MPU3HAK KIacCU(UKAIUY,
OCHOBAHUS JiJ1s1 000OIIECHUS M CPABHEHHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEILHBIE U OTPUIIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIIHNE, YCIOBHbIE;

BBISBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MPeAjiaraTb KPUTECPUU ISt
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

pazbupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOI0), TPOBOJAUTH CAMOCTOSITEIBHO JI0KA3aTEJIbCTBA MaTEeMAaTHYECKUX
(akTOB, BBICTpauMBaTh APTyMEHTAIINIO, MPUBOJUTH MPUMEPHl U KOHTPIPHUMEPHI,
MPUMEHSATH METOJ] MaTeMaTU4YeCKOW WHIYKIIUU, OOOCHOBBIBATH COOCTBEHHBIE
paccyXaeHus;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4€ToM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaeaoBarebCKue 1eCTBUA:

WCIIOJIb30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMynaupoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  Mpodiiemy,
CaMOCTOSITEJIbHO yCTaHABJIMBAaTh WCKOMOE M JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3UIIUIO, MHEHHUE;

MPOBOAUTh IO CAMOCTOSITENILHO COCTaBJIEHHOMY IUIaHY 3KCIIEPUMEHT,
WCCJICIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXIY COOOM;

CaMOCTOSITENIbHO (HOPMYJIMPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO  HAONIONCHHS, HUCCIEAOBAHUS, OKCIEPUMEHTa, OIICHUBATH
JIOCTOBEPHOCTH TIOJTYYCHHBIX PE3YyIbTaTOB, BHIBOJIOB U 0000IIECHNUIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBUIaTh
MPEATNOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmanmeii:



BBISIBIIATH HEJOCTATOYHOCTh W HM30BITOYHOCTH HWHGOPMANWH, JaHHBIX,
HEOOXOUMBIX JJISl pEeUICHU 3a1a4u;

BBIOMpaTh, aHAIM3UPOBATh, CHUCTEMATU3UPOBaTh W HMHTEPIPETUPOBATH
uH(OPMAIUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpencTaBieHUss UHGOpPMAIMM M WLIIOCTPUPOBATH
perraemMbIe 3a/1a4u CXeMaMu, TharpaMMaMu, HHOU TpauKoi U MX KOMOWHAIIUSMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU TI0 KPUTEPUSIM, TPEITIOKESHHBIM HIIH
c(hOpMYIMPOBAHHBIM CAMOCTOSITEIILHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBUS:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYkACHHUS B COOTBETCTBUM C YCIOBUSIMH U
HeNsiMU  OOILEHUs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX U NHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAy PELICHUs 3ajauu,
KOMMEHTHUPOBATh NOJYYEHHBIN PE3yJIbTAT;

B XOJI€ OOCYXKJIEHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXAA€MOW TEMBI,
npoOJeMbl, pelaeMoN 3aJadd, BBICKA3bIBATh WJEH, HAILIEJICHHbIE Ha IOHMCK
pELIEHUs, COIOCTABIATh CBOM CYKIEHUS C CYXKICHUAMH JPYIMX YYaCTHHUKOB
nuanora, oOHapy»KMBaTh pa3jMuue U CXOJACTBO IMO3ULUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTHh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

MPEACTABIATh PE3YJIbTAThl PEIICHUS 3a/layd, SKCIIEPUMEHTa, UCCIIEI0BaHus,
IPOEKTa, CaMOCTOSTENIBHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
IpPE3eHTALUN U OCOOEHHOCTEN ayIMTOPUH;

NOHMMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJIbHOU
paboThl MpU pElIEHUWH YYEOHBIX MaTEMaTUYECKUX 3aJad, NPUHUMATh LEJb
COBMECTHOM JeATEIbHOCTH, IUIAHMPOBATH OPraHU3aldi0 COBMECTHOM paloTHI,
pacnpenenatb BuAbl paboT, 1OroBapuBaThCs, 00CYXKJaTh MPOLECC U PEe3ysbTar
paboTHI, 00001IaTh MHCHHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPyHHoOBBIX (opMax paboThl (0OCyxkAeHUS, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpMbl» W UWHBIE); BBINOJHATh CBOIO 4YacTh pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMHU YJIEHAMU KOMAaH[bl, OLICHHBATh
KayecTBO pe3yjibTaTa M KayecTBO CBOETO BKJaJa B OOIMIMHA pe3ynbTar Io
KpUTEepusM, chOpMYyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Pery/isiTUBHBbIE YHUBepCaJbHbIe y4eOHbIe AeiicTBUSA
Camoopranuzamnus:

BBISIBJISITH MPOOJIEMBI AJIsl PEIICHUs B >KM3HEHHBIX U yUEOHBIX CHUTYalUsX,
OPHEHTUPOBATHCS B PA3NIMYHBIX MMOAX0aX MPUHITUS pElIeHUl (MHIUBUAYaIbHOE,
IPYIIIOBOEC);

CaMOCTOSITENIFHO COCTaBJIATh IUIAH, AJTOPUTM pEUICHHsS 3aJaud (UJIU €ero
4acThb), BBIOMpAaTh CMOCOO pemieHuss ¢ Yy4E€TOM HMEIOLIUXCS PECYpCoB U



COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTh M KOPPEKTHPOBATH BAPUAHTHI
pelieHui ¢ y4éToM HOBOM MH(POPMAIIH.
CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

BJA/IETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS IMpoliecca U pe3yibTara
pelIeHns MaTeMaTUIeCKON 3a/jaui, CAMOMOTHUBAIIUHN U PEQIIEKCHH;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE pE3yJbTaTa ACATEIBHOCTH ITIOCTABICHHON LEIH U
YCIIOBUSIM, OOBSACHATh IPUUYHUHBI JOCTUKEHHS WK HETOCTHKEHUS LIE€TIN, HAXOAUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPKATh 3MOLMU NPU H3YYEHHH MATEMaTUYECKUX OOBEKTOB U (PaKTOB,
JaBaTh SMOLMOHAJIBHYIO OLEHKY PEIICHHUS 3a4a4H.

HPEIMETHBIE PE3YJIbTATDBI

K xoHniry 00y4yeHus B 7 kj1acce 00y4aromuics MOJIyYUT CIEAYIONUE TPEIMETHBIC
PE3YJIbTaTHI:

Pacno3naBaTh M3yde€HHBIE TE€OMETPUYECKUE (UTYpPBI, OMNPEAeisaTh HX
B3aMMHOE PACIOJIOKEHUE, H300pakaTh TEeOMETPUUECKHE (UTYpPHI, BBIMOIHSATH
YEpPTEXKU 10 YCIOBUKO 3adauu. M3mepsATs JIMHEHWHBIE U YIJIOBBIE BEJIUYHHBI.
PemaTe 3a1a4M Ha BBIYMCIIEHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath TPUKUAKY U OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIIMYMH MPEIMETOB B
peanbHOM JKM3HM, Pa3MepOB MPUPOAHBIX OOBEKTOB. Pasznuuarh pasmepbl ITHX
O00BEKTOB IO MOPSIKY BETUIHHBI.

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

[Tonp30BaTbCAd MNpHU3HAKAMU PABEHCTBA TPEYTrOJIbBHHUKOB, HCIOJb30BATh
MIPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUHU 3a/1a4.

[IpoBOIUTE JTOTHUYECKUE PACCYXKICHUS C MCIOJIb30BAHUEM T€OMETPUUYECKHUX
TEOPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYIOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM  MEIHWaHbl, NPOBEAEHHOM K  THUIOTEHY3€  MPAMOYTOJBHOIO
TPEYTroJIbHUKA, B PEIICHUN T€OMETPUUYECKUX 3a]1a4.

Onpenensats napawieIbHOCTh MPSAMBIX C TIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTe napayieIbHOCTh NPSIMBIX C TOMOIIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OAHOM MPSIMOM A0 TOYEK APYTrOM MPSMOMU.

Pemiats 3a1aun Ha KiieTyaTol Oymare.

[IpoBOIUTH BBIYMCIEHUS M HAXOAUTh YKCIOBbIE U OYKBEHHBIE 3HAUCHMUS
VIJIOB B TEOMETPUYECKHMX 3aJa4yax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU



MEePEeCeUECHUN JBYX MapaJJIeIbHBIX MPSAMBIX CeKylled. PemaTe mnpakThuueckue
3a/1a4d Ha HAXOXKJICHUE YIJIOB.

Brnanerr monsituem reomerpuueckoro mecta todyek (I'MT). Omnpenensrtsb
OMCCEeKTPUCY yIJla U CEpEIUHHBIN NEPIEHIUKYIISP K OTPE3KY KaKk reOMETPUUYECKHE
Mecta Touek. [lonb3oBaThcs moHaTHEeM reomerpudeckoro Mecra touek (I'MT) npu
JI0Ka3aTEIbCTBE T€OMETPUUECKUX YTBEPKICHUIN U IIPU PEILICHUH 3a]1a4.

@opMynUpOBaTh OMNPEIACICHUS OKPYKHOCTH U Kpyra, XOpJlbl U JuaMeTpa
OKPY’KHOCTH, YBEPEHHO BJIQJIETh UX CBOMCTBAMU. Y METh JI0Ka3bIBATh U IPUMEHATH
ATU CBOWCTBA IIPU PEIICHUU 33/1a4.

Biaserb MOHATHEM ONMMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh
HaxoAuTh €€ 1eHTp. Jloka3bIBaTh U UCIOJIB30BATh (DAKTHI O TOM, YTO OMCCEKTPUCHI
VIJIOB TPEYTrOJIbHUKA MEPECEKAIOTCSd B OJHOM TOYKE, U O TOM, UYTO CEpPEIUHHBIC
MEPIEHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOUKE.

Biiasieth NOHATHEM KacaTeNbHON K OKPYKHOCTH, MOJIb30BATHCSI TEOPEMOI O
MEPIEHIUKYJIIPHOCTA KacaTeIbHON U pajuyca, MPOBEAEHHOIO K TOYKE KacaHUS.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KacaTeIbHBIX K OKPY>KHOCTH, MPOBEACHHBIX U3
OJIHOU TOYKHU, U PUMEHSTH ATO B PEIICHUU T€OMETPUUECKHUX 3a]1ay.

Jloka3piBaTh W MPUMEHSATH MPOCTEUILNE TE€OMETPUUYECKHE HEPABEHCTBA,
MOHUMATh UX MPAKTUYECKHUI CMBICII.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHUS C MOMOUIBIO [IUPKYJISI U
JIMHENKHU.

K xonmy oOydennss B 8 KkJjacce 0Oy4arolmuiCs TMOMYYUT CISAYIOIINAE
peaIMeTHbIC Pe3yabTaThI:

Pacrio3naBaTh OCHOBHBIE BHIBI YETHIPEXYTOJNBHUKOB, WX JJIEMEHTHI,
N0JIb30BAaThCS MX CBOMCTBAMU IPU PELICHUH I€OMETPUUYECKUX 3aaay. Paznuuath
IpU3HAKU M CBOMCTBA MapajienorpamMmma, pom0a u npsMOyrojbHUKa, 10Ka3bIBaTh
WX U YBEPEHHO MPUMEHSITH MPHU PEIICHUH T€OMETPHUECKUX 3a/1a4.

Hcnonp30BaTh CBOKWCTBA TOYKH MEPECEUCHUST MEUaH TPEYTroJbHUKA (IIEHTpa
Macc) B peIlICHUH 3a/1ay.

Bnaners moHsiTueM cpenHel JMHUM TPEYroJIbHUKAa M Tpareuuu, IPUMEHATh
UX CBOWMCTBA MpU pEHIEHHH TeOMEeTpUYecKuX 3aaad. lcmonb3oBaTh Teopemy
daneca u TeopemMy O IPOMOPIIMOHATHHBIX OTPE3KaxX, MPUMEHSTh UX IS PEIICHUS
MPAKTHYECKHX 3ajad.

Pacno3HaBaTh IIEHTpaJbHO-CUMMETPUYHbIE (GUTYpPbl U HCHOJIb30BaTh HX
CBOIMCTBA MPH PEIICHUHU 33]1a4.

Bnagers moHATHSAMH TOA00MS TPEYTrOJbHHUKOB, Kod(dduimenta momodus,
COOTBETCTBEHHBIX JIEMEHTOB OJOOHBIX TPEYTOJIbHUKOB. MIMeTh IpeicTaBIeHHUE O
npeoOpa3oBaHuu MoAoous U o monoOHbIX ¢urypax. Ilomp3oBarbes mpuU3HAKAMU
no00us TPEyroJIbHUKOB MpPU PEHIeHUH TeOMEeTpUYecKux 3aaad. [loka3piBaTh U



MPUMEHSITh OTHOIIEHUS MPOMOPLIUOHATIBHOCTUA B MPSIMOYTOJIbHBIX TPEYrOJIbHUKAX.
[IpumeHsATh Mog00Ke B IPAKTUYECKUX 3aadax.

BeiBomuTh W HCMONB30BaTh MpocTeimme ¢GOopMymnbl IS TIOMIATN
TpPEYroJibHUKA, NapajjiesiorpaMma, poMOa U Tpanenu. Beraucnsate (pa3audHbIMU
croco0aMu) IUIOMIAb TPEYroJdbHUKA M IUIOMIAAM MHOTOYTOJBHBIX (UTYD
(moNB3ysACh, TIEe HEOOXOMUMO, KaJIbKYJISTOPOM). 3HATh OTHOIICHHUE IUIONIAISH
NoIOOHBIX (UTYp U MPUMEHSATh NPHU peHIeHHH 3aAad. [IpUMeHATh MoTydeHHbIE
YMEHUS B MPAKTUYECKUX 3a/1ayax.

[Tonb3oBaThcss Teopemoirt [ludaropa npns pemieHUs TEOMETPUYECKUX U
NpakTH4ecKux 3agad. CTpoUTh MaTEMaTUYECKYH0 MOJEIb B MPAKTHYECKUX
3a/layax, CaMOCTOSITENIBHO JIENaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOIINE JIUHBI.

Brnanete MNOHSATMEM BIOUCAHHOTO W ILEHTPAJBHOTO VyIJIA, yIia MEXIy
KacaTeJIbHOM M XOPAOW, OMMCAHHOW U BIHCAHHOW OKPYKHOCTH TPEYTOJIbHHKA U
YETHIPEXYTOJIBHUKA, TPUMEHSTh UX CBOICTBA MPU PEUICHUH 3a]a4.

[IpuMeHsATh MOJIydeHHbIE 3HAHUS HA MPAKTHUKE — CTPOUTh MaTEMaTUYECKUE
MOJIEIIN JIJIS 3a/1a4 PeabHOW JKU3HU U NMPOBOJIUTH COOTBETCTBYIOIINE BBIYMCICHUS
C NPUMEHEHUEM TMOA0OUS W TPUTOHOMETPHUM (MOJB3YSACh, A€ HEOOXOIUMO,
KIBKYJISITOPOM).

K konIty oOydenus B 9 kj1acce oOy4aromuiics MOJTyYuT CIAEAYIOUIME MPEIMETHbBIC
pE3YIbTaTHI:

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMH OCTPHIX YIJIOB, YMETh HAXOJIUTh C UX
MOMOIIBIO PA3JINYHBIE DJIEMEHTHI TMPSIMOYTOJHHOTO TPEYroJbHUKA («perieHue
MPSIMOYTOJIBHBIX TPEYTOJILHUKOBY ). HaxoauTh (¢ MOMOIIBIO KaTbKYJISATOPA) AJIMHBI
W YTJIbI 1J1S1 HeTAOJIMYHBIX 3HAUYCHUI.

[Tonb3oBaThcs popMyliaMu MPUBEACHUSI 1 OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXJECTBOM JIJISI HAXOXJCHUS COOTHOIIEHUN MEXAYy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMM.

Jloka3pIBaTh TEOPEMY CHUHYCOB U TEOPEMY KOCHHYCOB, NMPUMEHSTH WX IS
HaXO0XXJICHUS Pa3IMYHBIX JIEMEHTOB TPEYTOJIbHUKA («PEIICHHUE TPEYTOJLHUKOBY),
NpU PEUICHUU TeOMETpUYECKUX 3aaad. [IpuMEHSTh MOJIyYeHHbIE 3HAHHS TPU
pELIEHNU MPAKTUYECKHUX 3aadu.

[IpuMEHATh TPUTOHOMETPHIO B 33/1a4aX HAa HAXOXKJEHUE TUIOIA N, BHIBOIUTH
U BJIQJACTh TPUTOHOMETPUYECKUMHU (opMyJaMH IS TUIONIAAU TPEYroJIbHUKA,
napajiesorpaMmma, poM0a, Tparnemuu, BEIBOJAUTh U TpUMEHATh hopmyny ['epoHa u
dbopMyTy TS TUTOIIAIH BBITYKIIOTO Y€THIPEXYTOIBHUKA.

NmMeTs mpeAcTaBl€HUE O TOMOTETHH, HPUMEHSITh B MPAKTUYECKUX
CUTYaIIHSIX.

Hcnonb3oBath TeopeMbl UeBbl 1 MeHenas npu peeHuy 3aaau.



Hcnonp30BaTh TEOpeMbl O BIMCAHHBIX yriaxX, yrjax MeXAy XOopAaMu
(CeKyLIMMH) U yTJie MKy KacaTeabHON U XOPI0H MPHU PEIICHUH T€OMETPHUECKUX
3aga4. Jloka3pIBaTh M MPUMEHITh TEOPEMBl O MPOU3BEACHUU OTPE3KOB XOPI, O
MPOU3BEJICHUHU OTPE3KOB CEKYIIHNX, O KBaJpaTe KacaTeIbHOM.

Bnanets moHsATHEM KOOpPAMHAT Ha IUJIOCKOCTH, paboTaTh C YpaBHEHHEM
OpssiMOM  Ha TUIOCKOCTH. BrageTh MOHATHSAMHM YIJIOBOTO KO3(PQUIMEHTa U
CBOOOJIHOTO YJI€HA, MOHUMATh WX TEOMETPHUUECKHA CMBICI U CBS3b YIJIOBOTO
koddduimenTa ¢ Bo3pacTaHMEM M YObIBAHMEM JIMHEHHOW QYHKIUU. YMETb
pemarb METOJOM KOOpAMHAT 3aJladyd, CBA3aHHbIE C MApaUICIbHOCTHIO U
NEPIEHIUKYJIAPHOCTBIO TMPSAMBIX, NEPECEUCHUEM TMPSAMBIX, HaX0XKJIEHUEM TOYEK
MIEPECECUCHMS.

BeiBomuTh u BIaneTh ypaBHEHHEM OKPYXKHOCTH. lMcmonp3oBaTh METON
KOOpAMHAT JIJIsl HaXOXJEHHUS IEPECeUeHUN OKpYXKHOCTEeH U mNpsMbIX. Braners
dbopMynaMu paccTOSSHUSL OT TOYKHM 1O MPSIMOM, IUIOUIa[M MapajuieorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpPHUEHTUPOBAHHOW Iomaan. llomp3oBaThCs
METOJIOM KOOpAMHAT Ha IUJIOCKOCTH, MPHUMEHATh €ro TMpU  PEIICHUU
TEOMETPUUECKUX H TMPAKTUYECKUX 3amad. [IpuMeHATh MeTon KOOpAMHAT B
IPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a/1adyax.

Brnanets moHsSITHEM BEKTOpa. YMETh CKJIQJbIBaTh M BBIUUTATH BEKTOPHI,
YMHOXaTh HAa YHUCJO, BIAJCTh MpaBUJIaMH TPEYTOJbHUKA W TapajuieorpaMma.
Bnagers mpakTHUECKHMMH WHTEPIPETAIMSIME BEKTOPOB. YBEPEHHO MOJIB30BATHCS
KOOpAMHATaMU BEKTOpa. Brnaaerb ciloXkeHMeM M BBIYMTAHHEM BEKTOPOB,
YMHOXKEHHEM BEKTOpa Ha YUCJIO B KOOPAMHATAX.

Nmets npencraBieHue o 0as3uce (Ha mIOCKOCTH). PackiaapiBaTh BEKTOPHI 1O
O0asucy. PackimageiBaTh BEKTOpPHl CHJI € TIOMOINBIO MPOCHUPOBAHUSA |
TPUTOHOMETPUUECKUX COOTHOIICHWH. [IpUMeHATh TOoNydyeHHBIE 3HAHHUA B
OpOCTEHIINX PU3NUECKUX 3a/1adax.

Bnagers moHsTHEM CKaJsSpHOrO NPOM3BEICHUS BEKTOPOB, MOHUMATh €ro
TE€OMETPUYECKUNA CMBICTI W YBEPEHHO TMOJNH30BAThCSl €r0  BBIPAKCHHEM B
JIEKapTOBBIX KOOpAMHATaX. 3HATh IUCTPUOYTUBHOCTH CKAISIPHOTO MPOW3BEACHUS
U €T0 CBSI3b C MpoerupoBaHueM. [[puMeHsTh CKansipHOe TPOU3BECHUE BEKTOPOB
JUISL HaXOXKJEHUs JUIMH W YIioB. PemaTh reoMerpuueckue 3aJayd € MOMOIIBIO
CKaJISIPHOTO Ipou3BeneHus. Vcnonp30BaTh CKaJsipHOE MPOU3BEIECHNUE BEKTOPOB B
anreOpanyeckux u GU3NIECKUX 3a/1a4dax.

Bnagets MOHATHSAMU TPaBUILHOTO MHOTOYTOJBHHKA, JUTMHBI OKPYXHOCTH,
JUITMHBI YT OKPYXHOCTU M PaIMaHHON MEPHI yIia, BEIUUCIATH IJIOLIAAb Kpyra u
ero yacted. [lonumare cmbicn yucna m. IIpuMeHATH MOTydEeHHBIE YyMEHHs NpU
pellIeHNH TPaKTHUYECKUX 3aJad. 3HATh HCTOPUYECKHE CBEICHHUS 00 H3MEpEeHUU
JUTMHBI OKPY>KHOCTH U TUIOLIAJM KpyTa.



HNmeTts mpenctaBieHue O MpeoOpa3oBaHUU IJIOCKOCTH, O JBHKCHHSX.
Haxoguth ocu, UEHTpbl CHUMMETpUU (QUTYp, ILEHTPHl IOBOPOTa, HAXOAMUTH
KOMITO3HUIIMM MPOCTEHIKNX MpeoOpa3oBaHuid. [IpuMEHATh NBHIKEHHUS IIOCKOCTH
IIPU PELIEHUU T€OMETPUUECKUX 3a1ad.

[IpuMeHATh NOJIy4eHHBIE 3HAHUS Ha MPAKTHKE — CTPOUTh MAaTEMaTHYECKUE
MOJENH VI 3a/1a4 PEATBHOW KU3HU U IPOBOAUTH COOTBETCTBYIOIINE BHIYMCICHUS
C TPUMEHEHHEM TMOAO0OMS M TPUTOHOMETPUUYECKUX (YHKIMHA (TIONB3YSCh, THAE
HE00XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM (POBbLIE)

Ne ni/m Konrpoabnbsie IIpakruyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Hauasna reomerpuu. [Ipocreiimme https://www.yaklass.ru/p/geometria/7
reoMerpuueckue GUrypsl u ux
1 CBoﬁCTE 2 Uane SHH;IP 28 1 0 bubnuorexa [IOK
' P https://m.edsoo.ru/7f415e2e
reOMEeTPUYECKUX BEIUYUH
https://www.yaklass.ru/p/geometria/7
2 TpeyroapHUKH 19 1 0 Bbu6moreka [JOK
https://m.edsoo.ru/7f415e2e
https://www.yaklass.ru/p/geometria/7
[TapamnensHOCTh. CymMMa yIiioB
3 Mngo S Y . 15 1 0 bubnuoreka [{OK
T https://m.edsoo.ru/7f415e2e
https://www.yaklass.ru/p/geometria/7
4 [TpstMOyTONIBHBIE TPEYTOJIBHUKH 7 0 0 bubmuoreka [IOK
https://m.edsoo.ru/7f415e2e
https://www.yaklass.ru/p/geometria/7
5 I'eomeTpuueckre HEpaBeHCTBA 5 1 0 bubmuorexa [IOK
https://m.edsoo.ru/7f415e2e
6 OxpyxHocTb. ['eomeTpruyeckue mecra 18 1 0 https://www.yaklass.ru/p/geometria/7
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LUPKYJIS U JINHEUKU

bubnunoreka LIOK
https://m.edsoo.ru/7f415e2e

[ToBTOpenue, 06001ICHNE,
cucTeMaTu3alus 3HaHui

10

https://www.yaklass.ru/p/geometria/7

bubnunoreka LIOK
https://m.edsoo.ru/7f415e2¢

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102



https://m.edsoo.ru/7f415e2e
https://www.yaklass.ru/p/geometria/7
https://m.edsoo.ru/7f415e2e

8 KVIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne i/ Konrposbnsie IIpakrunyeckue
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
https://www.yaklass.ru/p/geometria/8
1 YeTbIpEXyroJbHUKH 22 1 0 Bu6muotexa [JOK
https://m.edsoo.ru/7f417e18
https://www.yaklass.ru/p/geometria/8
2 ITogoGue 16 1 0 bubmuoreka [{OK
https://m.edsoo.ru/7f417e18
3 ILIomams 16 1 0 https://www.yaklass.ru/p/geometria/8
4 Teopema ITudaropa u Hauana 18 1 0 bubnmorexa LHOK
TPHTOHOMETDHI https://m.edso0.ru/7f417e18
5 VYTIuIbl U 4ETBIPEXYTOJIbHUKH, CBA3AHHBIE 20 1 0 https://www.yaklass.ru/p/geometria/8
C OKPYXHOCTBIO
6 [TosTOpEeHue, 0600IIEHNE, 10 ! 0 But6morexa [IOK
CHCTEMaTH3ALAS HAHM https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOT'PAMME
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9 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acos

dueKkTpoHHbIe (LM (POBbLIE)

Ne i/ Konrposbnsie  IIpakrnyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PecypChl
padoThI padoTshI
https://www.yaklass.ru/p/geometria/9
1 Pemenue TpeyroibHUKOB 22 1 0 bubmmoreka [JOK
https://m.edsoo.ru/7f41al2c
2 [Tonobue TpeyroabHIUKOB 12 1 0 https://www.yaklass.ru/p/geometria/9
bubnunoreka LIOK
3 Merox koopauHaT 10 1 0 https://m.edsoo.ru/7f41al2c
4 Bexkropsl 20 1 0 https://www.yaklass.ru/p/geometria/9
bubnunoreka LIOK
S JUtiHa OKpYXKHOCTH U IUIOLab Kpyra 16 1 0 https:/m.edsoo.ru/7f41al2c
6 JIBY>KEHUS MIIOCKOCTH 10 0 0 https://www.yaklass.ru/p/geometria/9
- I[ToBTOpeHuE, 06001IEHHE, 15 ! 0 But6morexa [HOK
CHCTeMATH3aLHS SHAHMUIL https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO HACOB I10
i 102 6 0

I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

VYuebuuk aisa obmieodpa3oBaTeabHbIX opranu3arui: ['eomerpus pis 7-9
KJIacCoB, 2-¢ n3nanue. Apropsl: JI.C. Atanacsan, B.®. byry3os, C.b.
Kangomres, U.U. FOquna. M. : [Ipocsemenne, 2022

Marematurka. YHUBEpCalbHbIII MHOTOYPOBHEBBIN COOPHUK 3a/1a4. 7—9 KII. :
yue0. mocobue s oomeoopazosat. opr. : B 3 4. Y. 2. ['eometpus / M. A.
Bomukesuu, ®. A. Usnes, 1. B. fmenko. — M. : IIpocsemenue, 2020. — 240

METO/IUYECKHUE MATEPHUAJIBI JIJIS1I YUYUTEJISA

Marematuueckasi BepTukaib. ['eomeTpus 7 kinacc: yuel. mocodue ass
oOmeo0Opasosar. opr. : / BomukeBuu M.A. u ap. nox. pen. Amenko U.B.. —
M. : [Ipocsewmenne, 2020.

Marematuueckasi BepTukaib. ['eomeTpus § kiacc: yuel. mocodue ajs
ob1ieobpazosar. opr. : / BomukeBuu M.A. u ap. noa. pea. Amenko N.B.. —
M. : IIpocBewmenue, 2021.

Maremartuueckas BepTukaib. ['eometpus 9 kiacc: yuel. mocodue ass
obmieo6pazosar. opr. : / BomukeBuu M.A. u ap. noa. pea. Amenko U.B.. —
M. : [Ipocsemuienne, 2021.

Aranacsn JI.C., byry3os B.®., I'nazkos FO.A., Hekpacos B.b., FOnuna N.1.
N3yuenue reomerpun B 7—9 kinaccax: Meroauueckoe nocodue. M.:
IIpocgemnienue, 2012.

3uB b.I'., Melnep B.M., baxanckutA.I'. 'eomeTrpusi. 7—11 knaccel: 3agaun
no reometpun. M.: IIpoceemienue, 2012.

Nuenckasa M.A. T'eomerpus. 7—9 kiaccol: CaMOCTOSTENbHBIE U KOHTPOJIbHBIE
paboTtsl. M.: [IpocBemenue, 2012.

Mumienko T.M., baunkoB A.Jl. I'eomeTpus. 7 knacc: TemaTuueckue TECTHI.

I'MA. M.: IIpocsenienue, 2012.



I'aBpunoBaH.®. ['eomeTpus. 7 knacc: KOHTpOIbHO-U3MEPUTENBHBIE

marepuaiel. M.: BAKO, 2012.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH
NHTEPHET

http://www.fipi.ru/

http://ege.edu.ru/,

http://school-collection.edu.ru/

HNuTeprer-nopran Becepoccuickon OJIMMITMAIbI IKOJIBHUKOB. - Pexnm
nocryma: http://www. rusolymp.ru

Bcepoccuiickre TMCTaHIMOHHBIE 3BPUCTUYECKHUE OJTMMITNAIbI IO
MaTteMaTHke. - Pexxum poctyna http://www.eidos.
ru/olymp/mathem/index.htm:http://zadachi.mccme.ru/easy

3anaun: UHPOPMALIMOHHO-TIOMCKOBAs CUCTEMA 3a]a4 [0 MaTeMaTHUKe. -
Pexum noctyna :http:// zadachi.mccme.ru

KoHKypcHBIE 33a4i 110 MaTEMATUKE: CIIPABOYHUK U METO/bI PEIICHHUS. -
Pexum noctyna :http:// mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm
Matepuaibl (OJHBIE TEKCThI) CBOOOTHO PACIPOCTPAHAEMbIX KHUT 110
MaTemartuke. - Pexxum poctyna :http://www.mccme.ru/free-books
Maremaruka i NOCTYyHarIIMX B BY3bl. - Pexxum gocryna:
http://www.matematika.agava.ru

BhImycKHbIE U BCTYIUTENbHBIE SK3aMEHBI 10 MATEMATUKE : BAPUAHTHI,
Metoauka. - Pexxum mocrymna: http://www.mathnet.spb.ru

[IIxonbHBIE U pallOHHBIE MaTeMaTHUecKkue oaummnuaasl B HoBocuOupcke. -
Pexum noctyna :http://aimakarov. chat.ru/school/school.html
BupryanpHas mkosia FOHOI0 MaTemMaTuka. - PexxuMm nocryma
http://math.ournet.md/indexr.htm

bubnuoTeka 351eKTpOHHBIX yueOHBIX MTOCOOUH 0 MaTeMaTHKe. - Pexxum

nocryma http://mschool. kubsu.ru


http://www.fipi.ru/
http://ege.edu.ru/

3aouHas (pu3mKo-mMaTeMaTH4ecKas mKoia. - Pexxum gocryna
http://ido.tsu.ru/schools/physmat/ index.php
TectupoBanue on-line. 5-11 kmaccer. - Pexxum gocrymna

http://www.kokch.kts.ru/cdo
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