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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH U3 OCHOBHBIX PAa3/EJOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOIIEHH ¥ B3aMMHOE PpACMOJIOKEHUE, OMUPAETCS Ha  JIOTUYECKYIO,
JIOKa3aTeIbHYIO0 JIMHUIO. [[eHHOCTh M3ydeHusi TeOMEeTpUU Ha YPOBHE OCHOBHOTO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS MPOBOAUTD
JIOKa3aTelIbHbIE PACCYXKJICHUS, CTPOUTD JIOTHUECKHE YMO3aKIIIOUEeHHUsI, JJOKa3bIBATh
WUCTUHHBIE YTBEPXKIACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCcykJeHuss «OT TMPOTUBHOIO», OTJIWYaThb CBOWCTBA OT MPHU3HAKOB,
dbopmynupoBath 00paTHBIE yTBepkaeHUsA. (Ocoboe 3HAYCHHE OKa3aTelIbHAs
JIMHUSL UMEET ISl YTIIyOJIEHHOTO N3YUYEHUSI MAaTEMATUKH.

[enbro M3y4eHUs Tr€OMETPUU SIBJISIETCS UCIIOJIb30BaHUE €€ KaK MHCTPYMEHTA
MPU PEIICHUHM KaK MaTeMaTUYECKUX, TaK U MPAKTUUYECKUX 3aJ]1ay, BCTPEUYAIOIINXCS
B peambHOM  xu3HM. OOywaromuiics JODKEH  HAy4dWuTbCs — ONPEIEsATh
FeOMETPUYECKYI0 (UTYpy, OMHUCHIBATH CIOBAaMHM YEPTEXK WM PUCYHOK, HAWUTH
IUIOMAJh  3€MEJIbHOTO  yYacTKa, pPAacCUMTHIBATh  HEOOXOAMMYIO  JUIMHY
ONITOBOJIOKOHHOTO KaOeyst wiu TpeOdyeMmble pa3Mephbl Tapaxa Jis aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIUMCIMUTENIbHASL JTUHUSA B M3YYEHUU T€OMETPHUHU.
[Ipu pemieHuu 3aga4 MPAKTAYECKOTO XapakTepa OO0Yy4YaroIIUHCS YYUTCS CTPOUTH
MaTeMaTUYECKHUE MOJIETM  PEAIbHBIX JKMU3HEHHBIX CHUTYyallMd, IPOBOJIUTH
BBIYMCJICHUS U OLICHUBATh aJICKBATHOCTD IMOJTYYEHHOTO PE3YJIbTATA.

Oco6eHHOCTh Yy4eOHOr0 Kypca YriIyOJaEHHOTO U3yUYCHHUS TEOMETPUH COCTOUT
B TOM, YTO OOy4Yaromyecs: He MMPOCTO 3HAKOMSITCS C ONPEeCIEHHBIMU MOHATUIMU, a
YBEPEHHO OBJa/ieBatOT UMH. CyllecTBYIOIIME TEMbI MPOrpaMmbl 0a30BOTO Kypca
reOMETPUH U3YyJaroTCs Ha OoJiee TIIyOOKOM YpOBHE, a 00yJaronuecs mpruoopeTaroT
YMEHHUSI, MOMOTAIOIIMEe MM YBEPEHHO NPHUMEHATh CBOM 3HAHHMS HE TOJBKO B
MaTeMaTHKe, HO U B CMEKHBIX MIpeaMeTax, mpex e Bcero ¢pusuke u nHhopMaTuke,
a TaK)Ke TMO0JIb30BAThCS TMOJTYUYCHHBIMU 3HAHUSIMU TPU PEIICHUH MPAKTHYECKUX
3azay.

CornacHo yueOHOMY IUlaHy B 7-9 Kiaccax wu3y4aeTrcsi yriayOaEHHBIM
yaeOHbIN Kypc «I'eoMeTpHs», KOTOPBIM BKIIOYAET CIISAYIONINE OCHOBHBIC Pa3iciibl
conepxkanusi:  «Hauwana  reomerpum», «TpeyronbHukn», «OKpyXHOCTHY,
«UYeTtbipéxyronbHukn», «Ilogobuey, «dmeMeHTsl TpuroHoMeTpuny, «llmomann», a
Takxke «MeTton koopauHaty, «Bexrope», «[IpeoOpazoBaHus MITIOCKOCTH.

Ha usyuenue yueOHoro kypca «l'eomerpus» otBoautcs 272 yacoB: B 7
KJ1acce — 68 yacoB (2 yaca B Helento), B 8 kiacce — 102 yaca (3 yaca B HeleNi0), B
9 xnacce — 102 gaca (3 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Hayaja reomerpun

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

B3anmHOe pacronokeHue ToYeK Ha NpsMou. M3mepeHue IMHBI OTpE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[Tomynockocte M yroi. Buasl yrinos. 3MmepeHne BEIWYMH — YIJIOB.
BeprukaibHble U cMeKHbIE yIuIbl. [lapasuienbHble U IEPIEHANKYIISIPHBIE MPSMBIE.
Paccrosiaue ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. J[nmnHa momanor. MHoroyronsHuku. [lepumerp
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 TpeyroJIbHUKOB: OCTPOYIOJIBHBIE, IPSIMOYIOJIbHBIE, TYIOYIOJIBHBIE,
paBHOOEpPEHHbIE, paBHOCTOpOHHME. Meauana, OuccekTpuca M BBICOTa
TPEYrOJIbHHUKA.

PaBencTtBo TpeyronbHUKOB. IlepBbli W BTOpOM NPHU3HAKKM PpPaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [lpu3Hak
paBHOOEAPEHHOTO TPEYroJibHUKA. TpeTuil Npu3HaK paBeHCTBA TPEYTOJIbHUKOB.

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

Cummetpuunble  ¢Gurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHHU.
[IpuMepbl CUMMETPHH B OKPYKAOLEM MUPE.

IMapaanensHbie npsimble. CyMMa yIjiOB MHOTOYTOJIbHUKA

[TapannenbHOCTh IPSMBIX, HCTOPUYECKUE CBEIEHMS O nocrynare EBknmna u
o posu JloOaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoicTBa U
MIPU3HAKK NapajuieNbHbIX NpsMbIX. CyMMa yriioB TpeyroJbHUKa. BHEMIHUE yIiibl
TpeyroysibHUKa. CyMMa BHYTPEHHHMX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJbLHUKH

[Ipu3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYroJIbHUKOB. [leprnieHaukynsp u
HakJIOHHAs. CBOMCTBO MEAUAHbI NPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TPOBEAEHHOM K
runotenyse. [IpaMoyrosnbHbIii TPEYroJbHUK C yriioM B 30°.

OxpyxKHOCTH



[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTbl OKPYXHOCTH W Kpyra: LEHTp,
paguyc, IMaMeTp, XOpaa, X CBOMCTBA. B3anMHOE pacmnosioKEeHUE OKPYKHOCTU U
npsamoil. KacarenpHas M cekymias K OKpYXHOCTH. OKpYKHOCTb, BIIMCAHHAs B
yrou. [IpocTeiimme mocTpoeHus ¢ MOMOIIBIO UPKYJIS U JTMHEHKH.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reOMETpUIECKUX MECT
TOYEK HA IUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIICHANKYJIISAP K OTPE3KY
KaK TeOMETpUYecKue Mmecra ToueK. ONnMcaHHas OKPYKHOCTb TPEYrOJIbHUKA, €€
1eHTp. MeTo reoMeTpruIecKX MECT TOUEK MPH PEIIEHUH T'€OMETPUUECKUX 3a/1a4.

ITocTpoeHusi ¢ MOMOIIbIO HUPKYJISA M JUHEHKH

Hctopuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHHM, STallbl
3a/1a4M HA MIOCTPOEHUs, PEIIECHHE 3a7a4 Ha IOCTPOECHNUE LIMPKYJIEM U JINHENKOU.

8 KVIACC

YeThIpEéXyroJibHUKH

[Tapannenorpamm, ero mnpu3Haku U cBoiWcTBa. [IpsAMOyrospHuK, pomo,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, e€
CBOMCTBa M npu3HaKu. [IpsmoyronbHas tpanenns. CpeaHss JUHUS TPAICLUH.

Cpennss nMHUA TPEyrojbHUKAa. MeETOoJ yJIBOEHHsS MEIHWaHbl TPEYrOJbHUKA.
Teopema o nepeceueHuu MeMaH TPEyTrOJIbHUKA.

Teopema @aneca, Teopema O MPONOPLUOHAIBHBIX OTpe3kax. Teopema
BapunbpoHa 1J1s1 NPOU3BOIBHOTO YETHIPEXYTOJIbHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (PUTYPBI.

ITonoOue

[Togobue TtpeyronbHUKOB, KodpdunueHnt mnomodus. I[IpusHaku momoOUs
TPEYroJbHUKOB. IIprMeHeHue nomo0usi NpU PpELICEHHH TEeOMETPUUYECKHX U
MIPAKTUYECKUX 3a/1a4.

IL1omaas

[Tonsitue o mmomanu. CBolcTBa IUIOMIAEH TEOMETPUYECKUX (UTYP.
[Tpocreiimure Gopmyibl A MIIOWEAAN TPEYroJbHUKA, TapajjienorpaMmma, pomoa u
Tpaneuuu. [nomanu nogoOHbIX ¢uryp. OTHOILIEHHE TIOMIAAEH TPEYTOJIbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenne teopemsl I[ludaropa npu pemeHun
PaKTUYECKUX 3a]a4.

DJIeMeHThI TPUTOHOMETPHUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPsIMOYTOJBHOIO
TpeyroibHuKa. TpuroHomerpuueckue ¢ynkiun yriaoB B 30°, 45° u 60°.
[IponopuroOHaAIBHBIE OTPE3KU B PSIMOYT'OJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYTOJILHUKH, CBS3aHHbIE ¢ OKPYKHOCTHIO



BrnmcaHHbIE M LEHTpalbHBIE YIJIBI, YIOJ MEXAY KacaTeJbHOW M XOpIOH.
Yrael MeXay XOpJaMHM M CEKyLIMMH. BIMCaHHbIE W ONMCAaHHBIE OKPYKHOCTHU
TPEYroJIbHUKAa M YeThIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIIMCAHHOIO
4eTBIPEXYTOJIbHUKA. B3auMHOE pacnosiokeHue IByX OKpykHocTed. Kacanue
OKpy>kHOCTel. O01Me KacaTeabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemienue TpeyroJibHUKOB

Cunyc, KocuHyc, Tanreic yrioB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE  TOkaecTBOo.  Popmynbl  mnpuBelneHus.  PemeHue
TPEYTroJbHUKOB. TeopeMa KOCHHYCOB UM TEOpeMa CHUHYCOB. PemieHue
MPaKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUYECKOM ONTUKH.

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

IHoxoOue TpeyroiLHUKOB

Xopapl W MOAOOHBIE TPEYrOJbHUKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEJCHUN OTPE3KOB XOpJ, TEOPEMBI O IMPOU3BEICHUU OTPE3KOB CEKYILIHX,
TeopeMa O KBajpare KacarelbHOW. [IpruMeHeHne Ipu penieHur reoMETPHYECKUX
3agayd. Teopembl UeBbl U Menenas. [lonstue o roMmoreTnu.

MeToa KOOpAMHAT

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

VYpaBHeHue oOkpyxHocTH. HaxoxneHune mnepeceueHud OKpPYKHOCTEW H
NpsMBIX B KoopauHaTax. PopMmyna paccTOSHUS OT TOYKH 10 npsamoil. [lnomans
napajuiesorpaMma B KOOpJAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOW IUIOIIA]IH.
[IpumeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKHUX
3aj1ayax.

BexTopbl

BekrTopbl Ha miockocTH. ClOXEHHWE M BBIYMTAHWE BEKTOPOB — IpaBUiia
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.

[lonarue o Oasuce (Ha TIOCKOCTH). PasyiokeHuss BEKTOpPOB Mo 0Oas3ucy.
CkansipHoe TpOU3BEACHUE BEKTOPOB, F'€OMETPUUECKHI CMBICI U BBIPAKEHUE B
JEKapTOBbIX KoopauHaTaxX. JUCTpHOYTHUBHOCTh CKaJSPHOTO IPOU3BEACHUS.
CkansipHOE€  TPOW3BEACHUE M  NpOEHUpOBaHHE. [IpUMEHEHuEe CKaIIpHOIro



IPOU3BEIACHUS BEKTOPOB [UIsl HAXOXKIAEHUs JUIMH U yriaoB. Pemienue
TEOMETPUYECKHX 33]1a4 C [IOMOIIBIO CKAIPHOTO IPOU3BEACHUS.

JIJIMHA OKPYKHOCTH U IUIOIIAAb KPyra

[IpaBunpHBIE MHOIOYrOJBHUKM. J[nuHa oOkpyxHOcTH. I'pagycHas u
paguaHHas Mepa yria, BBIYMCICHHE JUIMH Iyr OKpyxkHocTeil. Ilmomane xpyra,
CeKTopa, cermeHTa. Mctopuueckue cBeieHust 00 U3BMEPEHNUHN JUIMHBI OKPY>KHOCTH U
IUIOLIAU KpyTa.

JIBMKeHUsI TUIOCKOCTH

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

[Tonsitue nBwxeHuss u ero cBoictBa. PaBenctBo ¢Quryp. IlposiBnenus
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

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTMIXKEHUSIM  POCCUHCKHUX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U PEaTU3alUU €ro
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHMHM BCEHM JKU3HU NJIsl YCHEIIHOM NpodeccHOHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTH4eCKOTr0 BOCIIUTAHMS S

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUSA:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HbIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MATEeMAaTHYECKOW KYJIbTYpOW Kak CPeJCTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN NE€ITEIbHOCTH;

6) ¢pusnmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTy YU :



TOTOBHOCTBIO MPUMEHSITh MATEMATUYECKUE 3HAHUS B HMHTEPECAX CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTMYECKUX MPOOJIEM U IMyTeH UX pelIeHHUs;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS y JPYTUX JOJIeH, mproOpeTatb B COBMECTHOW JEATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTAaX U SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
OCO3HaBaTh JCPHUIUTH COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH, TIAaHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATh U OIEHUBATh PHUCKH U
MOCJIEACTBUS, (POPMHPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMBbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIbHBIMU  JIEUCTBUSIMH,  YHUBEPCAJIBHBIMH  KOMMYHHMKATHBHBIMU
JEHCTBUSMH M YHUBEPCATbLHBIMH PETYJISATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXKIy TMOHATHSAMH, (DOpMyIUPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3oBBIBATH  CYXKJCHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNaTh BBIBOJABI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPUMEDHI,
OPUMEHATh METOJ MAaTeMaTH4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUSA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOT0 OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO pPe3yjbTaTam
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W M30BITOYHOCTH HMHGOPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeUIeHUs 3a1a4u;

BBIOWpATh, aHAJM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpenacTaBieHus HUHDOpMAMKM W WUIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM WIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEeIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PECHHUS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/€¢ 0OCYXXIIeHHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
(dbopMyITUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTABIISITh PE3yIbTaThl PEIICHUS 3a/1a4dH, SKCIICPUMEHTA, UCCIICOBAHMUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3amad
MIPE3EHTAIUN U OCOOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JIEeATEIHHOCTH, TUTAHUPOBATH OPTaHU3aIUI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThI, 000011aTh MHEHUSI HECKOJIBKUX JTIOJIEH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYXIeHMs], OOMEH MHEHUH,
«MO3TOBBIE IITYpMbD» W UWHBIE); BBINOJHATh CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaH[bI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KadeCTBO CBOETO BKJIaga B OOMmMUN pe3ynbTaT IIo
KpUTEpHsM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalLUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pEelIeHUs 3aJaud (WJId €ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs ¢ YYETOM HMEIOIIMXCA pPECcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHuit ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUM 3a1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH MPUUUHBI JOCTUKEHHS WM HEJTOCTHXKEHUS LIeTH, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXAaTh AMOLUHM TPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

HPEAMETHBIE PE3YJIBTATBI
K xoHniry 00y4yeHus B 7 kj1acce 00y4aromuics MOIyyuT CIeAYIOUUe MPeIMETHbIC
pe3yJIbTATHI:

Pacro3naBaTh U3ydeHHbIE TE€OMETPUYECKHE (UTYpPBI, ONPEACNATh UX
B3aMMHOE pACIOJIOKEHUE, H300paxaTh TI'eOMeTpUuecKue (GUrypbl, BBITOIHATH
YEepTEXKU [0 YCIOBUKO 3adaud. M3mepsATh JIMHEHHBIE U YIVIOBBIE BEJIMYHHBI.
Pemrars 3a1a4n Ha BEIYUCIICHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB.

JlenaTp NPUKUAKY U OLIEHKY JMHEWHBIX W YIJIOBBIX BEJIWYUH INPEIMETOB B
peanbHOW >KM3HU, pa3MEPOB NPHUPOAHBIX OOBEKTOB. Pa3nuuarh pasMepbl 3THX
OOBEKTOB M0 MOPSAJIKY BETUYHHBI.

CTpouTh YEepPTEXKH K TEOMETPUUECKUM 33]1a4aM.

Ilonp30BaTbCAd IPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BAThH
MPU3HAKHU U CBOWCTBA paBHOOEAPEHHBIX TPEYTOJIBHUKOB MIPU PELICHUH 33]1a4.

[IpoBOAUTE JTOTMYECKUE PACCYKIECHUSA C MCIOIB30BAHUEM I€OMETPUUYECKUX
TEOPEM.

[lonp30BaTbCAd IPU3HAKAMHU PABEHCTBA IPAMOYIOJIBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM  MEAMaHbl, IPOBEAEHHOW K  THUIOTEHY3€  IPAMOYIOJIBHOTO
TPEYTOJbHUKA, B PEHIEHUN TEOMETPUUYECKUX 3aa4.

Onpenensate nNapawieabHOCTh MPSAMbBIX C IOMOIIBIO YTII0B, KOTOpPbIE 00pa3yeT
Cc HUMH cekyuias. OnpenensaTs NapauieIbHOCTh MPSAMBIX C ITOMOIIBK) PaBEHCTBA
PAcCTOSIHUAN OT TOUYEK OJHOM IMPSMOU 0 TOUEK APYTrOr MPSIMOM.

PewmaTe 3a1aun Ha KJeT4aTol Oymare.

[IpoBOIUTH BBIUMCIEHUS W HAXOAUTb YHUCIOBBIE M OYKBEHHBIE 3HAUCHUS
JIJIOB B TEOMETPUYECKMX 3a/adyax C MCIIOJIb30BAHUEM CYMMBI  YTJIOB
TPEYrOJbHUKOB ¥ MHOIOYTOJIBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IIpU
IIEPECEUYCHNH JBYX IAPAJUIEIBHBIX MpPsAMBIX CEKylled. Pemare mnpakTudeckue
3a/1a4M Ha HAXOXIEHUE YTJIOB.

Bnanets monsitueM reomerpuyeckoro mecra touek (I'MT). Omnpenensith
OMCCEKTPUCY yIila U CEPEIUHHBINA MEPIEHIUKYIAP K OTPE3KY KaKk T€OMETPUUECKHE
MecTta Touek. [Tonp30BaThCs MOHSATHEM reoMeTpuueckoro mecta Touek (I'MT) npu
JI0KA3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PEIICHUH 3a1a4.

@opMyIMpPOBATh OMNPEAEIEHUS OKPYKHOCTH M Kpyra, XOpIbl U OUaMeTpa
OKPY’KHOCTH, YBEPEHHO BJIQJIETh UX CBOMCTBAMH. Y METh JI0KA3bIBATh U IPUMEHATH
9TU CBOWCTBA IIPHU PELLICHUU 33]1a4.



Brnagere moHATHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXKHOCTH, YMETh
HaxouTh €€ MeHTp. JloKa3pIBaTh M UCIOJIL30BaTh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCS B OAHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEePIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHsATHEM KacaTeIbHOW K OKPY>KHOCTH, MOJIb30BaThCS TEOPEMOU O
MEPIIEHAUKYJISIPHOCTH KAcaTEIbHOW U paguyca, MPOBEAEHHOTO K TOYKE KAaCaHUA.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, MPOBEIEHHBIX U3
OJIHOM TOYKHU, U MPUMEHSATH 3TO B PEIICHUU T€OMETPUYECKHUX 3a]1a4.

Jloka3plBaTh M NPUMEHSTh MPOCTEUIIINE TEOMETPUUECKHE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUI CMBICI.

[IpoBOIUTE OCHOBHBIE T€OMETPUUECKUE MTOCTPOCHUS C MOMOIIBIO [IUPKYJIA U
JIMHEWKHU.

K koniy oOyuyenus B 8 Kiacce o0Oydaroumuicsi TMOJMYYUT CJICAYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJIBHUKOB, HX JIJIEMEHTHI,
II0JIB30BAThCS MX CBOMCTBAMM IIPU PEIIEHUU F€OMETPUYECKHUX 3anad. Pasznuyars
IpU3HAKU M CBOMCTBA MapajienorpaMma, pom0a u npsMOYrojbHUKA, 10Ka3bIBaTh
UX U YBEPEHHO MPUMEHSTh NPU PEIICHUH T€OMETPUUYECKHUX 3a/1ay.

Hcrnonb30BaTh CBOMCTBA TOUKU NEPECEUEHUS MEAUAH TPEYrOJIbHUKA (LIEHTpa
Macc) B pEIICHUH 3ajau.

BiageTe noHsATHEM CpeqHEN JMHUM TPEYTOJIbHUKA U TPAIllClUH, IIPUMEHATH
X CBOMCTBA IPH PEIICHHMH T'€OMETPUYECKUX 3aaad. lcmonap30BaTh TEOpeMy
dasieca U TeOpeMy O MPONOPLUUOHATBHBIX OTPE3KaxX, IPUMEHATh UX ISl pEeLICHUS
MPaKTUYECKUX 3a]1a4.

Pacno3HaBaTh II€HTpaJbHO-CUMMETPUYHbIE (GUTYpPbl U HCHOJIb30BaTh MX
CBOWCTBA MPU PEIICHUHU 3aa4.

Bnanete moHATHSMH NOA00US TPEYrOJAbHUKOB, Ko3(puuueHta mnomoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOAOOHBIX TPEYrOJIbHUKOB. MIMeTh npeacTaBieHue o
npeoOpa3zoBaHuu MoAoOus U 0 MoAoOHBIX (urypax. Ilosnb3oBaThCcsi MpU3HAKAMU
no/100us TPEyroJIbHUKOB MpU PEHIeHUH TreoMeTpuueckux 3aaad. [lokaspiBaTh U
IPUMEHSATH OTHOILIECHHS TPOIIOPLIMOHAIIBHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumeHsTh Mog00ue B MPAKTUYECKUX 3aadax.

BeiBomuTh W HUCHOJIB30BAaThH MpoCTedIue QopMyiabl Ui IUIOIIAAU
TpeyrojbHHUKa, MapaiiesorpaMma, poMoa u Tpanenuu. Beraucnare (pa3nuyHbIMU
cnocobaMy) IUIOUIa[b TPEYroJbHUKA M IUIOIIAAd MHOTOYTOJbHBIX (UTYD
(monB3ysch, TIe HEOOXOMUMO, KaJIbKYJISITOPOM). 3HATh OTHOIICHHUE IUIONIAIeH
NOJOOHBIX (PUTYp M NMPUMEHATH MpPU peuieHuu 3anad. [IpuMeHsATh MmoJydeHHbIE
YMEHUS B MPAKTUYECKUX 3a/1ayax.



[Tone3oBatbess Teopemoii [ludaropa ans pemeHUsT TEOMETPUUYECKUX U
npakTUyeckux 3agad. CTpOUTh MaTEMaTHYECKYI0 MOJIEIb B MPAKTHUYECKHX
3a/1a4ax, CaMOCTOSTEIBHO JENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JJIVHBI.

Brmagets MNOHATMEM BIMCAaHHOTO W ILEHTPAJIBHOTO YIVIA, YyIJAa MEXIy
KacaTeJIbHOM M XOpJOW, OIMCAaHHOW M BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHHKA U
YEThIPEXYTOJIbHUKA, IPUMEHSTh UX CBOMCTBA MPU PELICHUH 3a/1a4.

[IpuMeHATh MOJIy4eHHbIE 3HAHUS HA MPAKTHUKE — CTPOUTh MaTEMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NPUMEHEHUEM MOJ00UsS U TPUTOHOMETpUHU (TOJB3YsCh, TIE HEOOXOAMMO,
KJIBKYJISITOPOM).

K koHIty 00y4yenus B 9 kiacce 00y4aromuics MOMydUT CIETYIOIINUE TPeIMETHBIC
pE3yNbTATHL:

3HaTh TPUTOHOMETpUUYECKUE (PYHKIUU OCTPHIX YIJIOB, YMETh HAXOJAUThH C UX
NOMOUIBIO Pa3JIMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYrOJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaTbKYJISATOPA) JJIMHbI
Y YTJIbl U1l HETAOJMYHBIX 3HAYEHUH.

[Tonb3oBaThcs GopMysiaMH MPUBEACHHUS U1 OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXJIECTBOM JUII HAXOXJIECHHSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMMU.

Jloka3bIBaTh TEOPEMY CHUHYCOB M TE€OPEMY KOCHHYCOB, MPUMEHATH MX IS
HAXOXKJEHUS PA3JIUYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJIbHUKOBY),
IIPU PELIEHUN TIEOMETPUYECKHUX 3anad. lIpuMeHATh mNoJlydeHHbIE 3HAHUS IIPU
PELICHUH PAKTUYECKUX 3a/1a4.

[IpuMEHSATh TPUTOHOMETPHIO B 33Ja4aX HA HAXO0KJICHUE IJIOIIA1, BEIBOAUTH
U BIIAJIETh TPUTOHOMETPUYECKUMHU (POpMyNaMH JUIsl TUIOIIAAU TPEYTOJIbHHKA,
napajienorpamma, poM0a, Tpamneluu, BEIBOJAUTh U TPUMEHATH (hopmyny ['epoHa u
bopMyITy JUIsl TUTOIAIH BBITYKIOTO YETHIPEXYTOJIbHUKA.

NMeTp nmpeAcTaBlIeHHME O TOMOTETHH, MPHUMEHITh B NPAKTUYECKUX
CUTYaLHSIX.

Hcnonp3oBaTh Teopembl UeBbl 1 MeHenas npy pelieHny 3a1ay.

Hcnonb3oBaTh TEOPEMBbl O BMOHMCAHHBIX YIJIaX, YyIiax MEXIy XopAamu
(CeKyUIMMM) U yTiie MEXKIy KacaTeabHON U XOp0H NP pEeIeHUH FeOMETPUUECKUX
3ama4. Jloka3plBaTh M NMPUMEHATH TEOPEMBI O MPOU3BEACHUH OTPE3KOB XOPI, O
MIPOU3BEACHUHN OTPE3KOB CEKYLIMX, O KBaIpaTe KacaTeIbHOM.

Bnanets moHsATHEM KOOpPAMHAT Ha IUJIOCKOCTH, paboTaTh C ypaBHEHHEM
OpsiMOM  Ha TUIOCKOCTH. Bragerh MNOHATHSAMM YIJIOBOTO KO3(QQUIMEHTa U
CBOOOJHOTO 4JI€HA, MOHUMATh WX TEOMETPUUECKHH CMBICI U CBSI3b YIJIOBOTO
ko3 duiueHTa ¢ BO3pacTaHUEM U YObIBaHMEM JMHEMHON (QYHKIUH. YMeETh
pemarb METOAOM KOOpPAMHAT 3aJayd, CBSI3aHHbIE C NAPAUICIbHOCTBIO H



MEPHEHIUKYJISIPHOCTIO MPSAMBIX, MEPECEUECHUEM MPSMBIX, HAXOXKJIECHUEM TOUYEK
NIEPECEUECHHUS.

BeiBomuTh ¥ BIAJETh YpPAaBHEHUEM OKPYKHOCTH. Hcmonb30BaTh METOA
KOOpDAMHAT Ui HAXOXKJICHHUS IEPECECUCHU OKPYKHOCTEM W MpsMbIX. Bianers
dbopmynamMu paccTOSHHMS OT TOYKH JO MPSMOM, IUIOLIAJAM MapajuiesiorpaMMa B
KOOpJIMHATAaX, WUMETh MOHATHE 00 OPHEHTHPOBAaHHOW mIomanu. Ilomb30BaThCs
METOJIOM  KOOpJAMHAT Ha IUJIOCKOCTH, MPUMEHSTh €ro TMpu pEUIeHUU
F€OMETPUYECKUX W TMPAKTUYECKHX 3anad. l[IpumeHATr MeToh KOoOpAWHAT B
MIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKHUX 3a7adax.

Bianerb NOHATHEM BEKTOpAa. YMETh CKJIAAbIBaTh M BBIYUTATh BEKTOPHI,
YMHOaTh HAa YHWCJO, BIAJETh NpaBWJIaMH TPEYTrOJbHUKA M IapauiesorpaMma.
Branerh npakTUYECKUMU HUHTEPIPETALUSIMUA BEKTOPOB. YBEPEHHO MOJIb30BATHCS
KOOpAMHATaMH BEKTopa. BnajeTp CI0XEHUEM H BBIYMTAHUEM BEKTOPOB,
YMHOXEHHUEM BEKTOpA Ha YUCJIO B KOOpJINHATAX.

Nwmets npencrabienue o 0asuce (Ha MIOCKOCTH). PackiianibiBaTh BEKTOPHI 1O
O0aszucy. PacknagpiBaThb BEKTOPhl CHJI C TIOMOIIBIO MPOCHUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOIICHUH. [IpUMEHSATh TMOJyYeHHBbIE 3HAHHUS B
MPOCTEUINX (PU3NUECKHUX 3a/1auax.

Biaserb MOHSATHEM CKalIsPHOTO NPOM3BENCHUS BEKTOPOB, MOHHMAaTh €ro
FEOMETPUYECKUI CMBICI U YBEPEHHO IIOJb30BAThCA €ro BBIPAKCHUEM B
JIEKapTOBBIX KOOpJUHATaX. 3HaTh AUCTPUOYTUBHOCThH CKAJSIPHOrO MPOU3BEIACHUS
U €ro CBA3b C MpOEUUpOBaHUEM. [IpUMEHSTh CKaISIpHOE MPOU3BEICHUE BEKTOPOB
JUIS. HAXOXKIEHUs JUIMH U YriaoB. PemaTe reoMerpuyeckue 3aJayv ¢ MOMOIIbIO
CKAJIIpPHOTO TIpou3BeneHus. Vcrnob30BaTh CKaIspHOE MPOU3BEAECHUE BEKTOPOB B
anredpanyeckux U (PU3NIECKUX 3a7avax.

Brnanerh MOHSATUSMU TPABWJIBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI yTH OKPYKHOCTH M PAJUaHHON MEPHI yTIila, BEIYUCIATH MIOMAAb KpyTa U
ero yacrer. [lonumare cmbici uncna . [IpUMEHATh MOJyYEHHBIE YMEHUsS IPU
pelIeHNH TPAKTUYECKUX 3a7ad. 3HATh UCTOPUYECKHE CBEJCHUS 00 HU3MEpPEHUU
JUTUHBI OKPY>KHOCTH U IUIOMIAAN KpyTa.

NMeTs mnpencraBieHHE O TMPeoOpa3oBaHUM IUIOCKOCTH, O JABUXKCHHSX.
Haxonuth ocu, UEHTPHl CUMMETpPUH (GUTYp, LEHTPHI TOBOPOTA, HAXOIUTH
KOMITO3UIIMA TPOCTEHIHX TpeoOpa3oBanuii. [[puMeHATHh NBWKEHUS TUIOCKOCTH
MIPU PEIICHUU TEOMETPUUECKUX 3a/1au.

[IpuMeHATh TONyYEHHbIC 3HAHUS HA MPAKTUKE — CTPOUTHh MaTeMaTU4YECKHUE
MOJIEJH ISl 3a/1a4 PEAIbHOM KU3HHU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C TPUMEHEHHEM TOM00Ms M TPUTOHOMETPUYECKUX (PYHKIUN (TIOJB3YACh, TE
HEO0OXO0IUMO, KaJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Hauana reomerpuu. IIpocreitmme
reoMeTpruecKue (purypsl 1 UX CBOICTBa 17 1 0 bubmmorexa LIOK
P P ' https://m.edsoo.ru/f2a291e0
N3mepenne reoMeTpuiecKiux BeTUIUH
bubmuoreka [IOK
Tpeyrobitir 13 1 0 https://m.edsoo.ru/f2a291e0
[TapannenpsHocTh. Cymma yrioB 10 1 0 bubnnoreka [JOK
MHOI'OYTOJIbHUKA https://m.edsoo.ru/f2a291e0
bubnmorexa LIOK
Ilpsvoyrobbie Tpeyrombiiki > 0 0 https://m.edsoo.ru/f2a291e0
bu6nmorexa LIOK
I'eomeTpuueckne HepaBeHCTBA 4 1 0 https://m.edsoo.ru/f2a291e0
OxpyxHocThb. ['eomeTpudeckue mecra
TO‘Ipe}I:)KHOCT OCHUS C iOMO bIO IIUPKYJIS 13 1 0 bubmorexa HOK
L p HIbIO HHPKY https://m.edsoo.ru/f2a291e0
W JIMHEeHKH
IToBTOpenue, 0000IIeHNE, CUCTEMATH3ALIHS 6 1 0 bubmuoreka [JOK
3HAHUU https://m.edsoo.ru/f2a291e0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m Konrpoabnsie IIpakruyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
N bubmuorexa [JOK
! HeTbipExyroeHHKH 22 1 0 https://m.edsoo.ru/f2a291e0
bubmuorexa [JOK
2 Honobne 16 1 0 https://m.edsoo.ru/f2a291e0
bu6mmoreka [IOK
3 Hnomaze 16 1 0 https://m.edsoo.ru/f2a291e0
Teopema ITudaropa u Hauana bubnnoreka [JOK
4 18 1 0
TPUTOHOMETPUHU https://m.edsoo.ru/f2a291e0
Vribl U 4eTBIPEXYTOJIbHUKY, CBS3aHHBIE C bubnmnoreka [JOK
5 20 1 0
OKPY’KHOCTBIO https://m.edsoo.ru/f2a291e0
6 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3ALHS 10 1 0 bubnnoreka [JOK
3HAHUU https://m.edsoo.ru/f2a291e0
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumMeHoBaHue pa3iesioB H TeM mudpoBLIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bubmuorexa [JOK
! Peruerue Tpeyroabunios 22 1 0 https://m.edsoo.ru/f2a291e0
bubmuorexa [JOK
2 Tonotue TpeyroLHuKOoB 12 ! 0 https://m.edsoo.ru/f2a291e0
bu6mmoreka [IOK
3 Meron xoopruHar 10 ! 0 https://m.edsoo.ru/f2a291e0
bu6mmoreka [IOK
4 Bexroper 20 ! 0 https://m.edsoo.ru/f2a291e0
bu6mmoreka [IOK
° Jlniia OKpYIKHOCTH 1 MTOWALE KpyTa 16 1 0 https://m.edsoo.ru/f2a291e0
bu6mmoreka [JOK
6 JIBHDKEHHA MA0CKOCTH 10 0 0 https://m.edsoo.ru/f2a291e0
7 [ToBTOpenue, 06001IeHNE, 12 1 0 bubmuoreka [JOK
cucTeMaTHu3als 3HaHui https://m.edsoo.ru/f2a291e0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/f2a291e0
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HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
ara uudposbie
Ne n/m Tema ypoka KonrTpoabsubie IIpakTuueckue A op
Bcero u3ydeHusi oOpa3oBaTesIbHbIEC
padoThI padoTshI
pecypchl
. Hcropust BOSHUKHOBEHHS M Pa3BUTHS 1 0 0 bubnuorexa TIOK
: reoMeTpHH https://m.edsoo.ru/f2a3312c

HavanbHble NOHATUS TEOMETPHH. bubmorexa [HOK

2. Touka, IpAMasi, OTPE30K, Tyd 1 0 0 https://m.edsoo.ru/f2a3312c
[TonsiTue 06 akcuome, Teopeme, bu6mmoreka [IOK

3. JI0OKa3aTeNIbCTBE, ONPEACIICHHUH, 1 0 0 https://m.edsoo.ru/f2a3312c
CBOICTBE, IPU3HAKE
B3aumHoe pacnonokeHue ToUeK Ha bubnuotexa [JOK

4. npsMoil. MIzMepenune JUIMHBI OTpe3Ka, 1 0 0 https://m.edsoo0.ru/f2a3312c
paccTosIHUE MEKIY TOUKaMH
B3aumHoe pacronoxeHue To4eK Ha bubnuotexa [JOK

5. npsMoil. MIzMepenune JUIMHBI OTpe3Ka, 1 0 0 https://m.edsoo.ru/f2a3312c
paccTosiHUE MEX]Ty TOUKaMHU
IMomyrmockocTh U yroit. Bust yrios. bubnuorexa TIOK

6. M3MepeHHte BETHUMH YITIOB 1 0 0 https://m.edsoo.ru/f2a3312c
BeprukanbHbie U CMEKHBIE YIUIBL. bubnuorexa [IOK

7. [MapannenbHbIe ¥ TEPIEHIUKYIISPHBIC 1 0 0 https://m.edsoo.ru/f2a3312c
npsiMble

g BeptukanbHbie 1 CMEXHBIE YTJIbI. 1 0 0 bubnmuorexa [JOK

[TapamienbHbIE U EPIICHIUKYIISIPHBIC



https://m.edsoo.ru/f2a3312c
https://m.edsoo.ru/f2a3312c
https://m.edsoo.ru/f2a3312c
https://m.edsoo.ru/f2a3312c
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IIPsIMBIC

https://m.edsoo.ru/f2a3312c

BepTI/IKaJIBHBIe 1 CMCIKHBIC YIJIbI.

bubmuoreka [JOK

9. [TapaienbHbIE U EPIICHIUKYIISIPHBIC https://m.edso0.ru/f2a3312c
npsiMble
BepTukanbHbie 1 CMEXHBIE YTJIbI. bubmuorexa [JOK
10. [TapannenpHble U IEPIIECHAUKYISPHBIE https://m.edsoo.ru/f2a3312c
npsiMbIe
bubmuorexa [JOK
11. buccekrpuca yrmna https://m.edsoo.ru/f2a3312¢
12, .HOM&HEIiI. Buasl nomansix. JnmHa E:;ISSJ.I/I;I;T:;(:; 2{8/1?26133120
JIOMaHOI T '
MHoroyronsHuku. [lepumerp bubnnoreka [JOK
MHOTroyroiabHuka. [TonsaTue o https://m.edsoo.ru/f2a3312c
13 BBIMYKJIBIX U HEBBITYKJIBIX
MHOT'OYTOJIbHUKaX
MHoroyronsHuku. [lepumerp bubnnoreka [JOK
MHOTroyroiabHuka. [TousaTue o https://m.edsoo.ru/f2a3312c
14 BBITTYKJIBIX U HEBBITTYKJIBIX
MHOT'OYTOJIbHUKaX
MHoroyronsHuku. [lepumerp bubnnorexka [JOK
MHOTroyroiabHuka. [Toustue o https://m.edsoo.ru/f2a3312c
> BBITTYKJIBIX U HEBBITTYKIIBIX
MHOTOYTOJIbHUKAX
6 TPy A wovepeni Mmoo
MOCTPOCHUN S :
17. KonTtponbHast pabota o Teme bubmuoreka [IOK



https://m.edsoo.ru/f2a3312c
https://m.edsoo.ru/f2a3312c
https://m.edsoo.ru/f2a3312c
https://m.edsoo.ru/f2a3312c
https://m.edsoo.ru/f2a3312c
https://m.edsoo.ru/f2a3312c
https://m.edsoo.ru/f2a3312c
https://m.edsoo.ru/f2a3312c
https://m.edsoo.ru/f2a3312c

"Hauana reometpuu. IIpocreiimmue
reoMerpuueckue GUrypsl U ux
cBoiicTBa. U3Mepenue
reomeTpuyeckux uryp"

https://m.edsoo.ru/f2a3312c

Menauana, GrcceKTpuca U BbICOTA

bubmuorexa [JOK

18. IpeyrosHuKa https://m.edsoo.ru/f2a3312c
Meauana, GMCCEKTPUCA M BBICOTA bubnuorexa [JOK
19 TPEyroJbHUKA https://m.edsoo.ru/f2a3312c
bubmuorexa [JOK
20. PaBeHCTBO TpeyroabHUKOB https://m.edsoo.ru/f2a3312c
I[TepBblii 1 BTOPOI MPU3HAKH bubnunorexa LIOK
2t PaBEHCTBA TPEYTrONLHUKOB https://m.edsoo.ru/f2a3312c
ITepBslil 1 BTOPOI MIPU3HAKH bubmorexa [IOK
2> PaBEHCTBA TPEYTrONEHUKOB https://m.edsoo.ru/f2a3312c
PaBHOOeApEHHBIE TPEYTOJIILHUKU U UX bubnnoreka [IOK
23. cBOCTRA https://m.edsoo.ru/f2a3312c
PaBHOOeApEHHBIE TPEYTOJIBHUKHU U UX bubnuorexa [IOK
24. CBOCTEA https://m.edsoo.ru/f2a3312c
[MpusHak paBHOOEAPEHHOTO bubmnoreka [IOK
2> TPEyroJbHUKa https://m.edsoo.ru/f2a3312c
[Tpu3Hak paBHOOEIPEHHOTO bubmmorexa [IOK
26. https://m.edsoo.ru/f2a3312c
TPEyTroJIbHUKA //m. :
27. Tperuil npu3HaK paBeHCTBA bubnuoreka [IOK



https://m.edsoo.ru/f2a3312c
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TPEYTrOJIbHUKOB

https://m.edsoo.ru/f2a3312c

28.

Tperuil npu3HaK paBeHCTBA
TPEYrOJILHUKOB

bubmuoreka [JOK
https://m.edsoo.ru/f2a3312c

29.

30.

31.

@uUrypsl ¢ 0CEBO CUMMETpPHEH.
[IpumMepsl cUMMETpUH B OKPYKaIOIEM
MHUpE

KonrponbHas pabora no reme
"TpeyrosbHUKH"

HapaJ'IJ'IeJ'IBHOCTL IPAMBIX

bu6mmoreka [IOK
https://m.edsoo.ru/f2a3312c

bubmuorexa [JOK
https://m.edsoo.ru/f2a3312c

bubmuoreka [JOK
https://m.edsoo.ru/f2a3312c

32.

CaolicTBa U MPU3HAKY MMapaJIIeIIbHbBIX
IIPSAMBIX

bu6mmoreka [IOK
https://m.edsoo.ru/f2a3312c

33.

CBolicTBa U MPU3HAKY MMapaJIIEIIbHbBIX
MIPSIMBIX

bu6mmoreka [IOK
https://m.edsoo.ru/f2a3312c

34.

35.

36.

CBolicTBa U MPU3HAKY MapAJJIEIbHBIX
MIPSIMBIX

CymMa yriioB TpeyroyibHHUKa

BHemniHue yriel TpeyrojibHuKa

bu6nmoreka [JOK
https://m.edsoo.ru/f2a3312c

bubmuorexa [JOK
https://m.edsoo.ru/f2a3312c

bubmuoreka [JOK
https://m.edsoo.ru/f2a3312c

37.

Bremnue yrisl TpeyrojibHHUKa

bu6mmorexa [IOK
https://m.edsoo.ru/f2a3312c

38.

CymMma BHYTpPEHHHX YTJIOB

bu6mmoreka [IOK



https://m.edsoo.ru/f2a3312c
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MHOI'OYroJIbHHuKa U CyMMa BHCIIHUX
YTJI0B BBITYKJIOTO MHOI'OYI'OJIbHUKA

https://m.edsoo.ru/f2a3312c

CymMa BHYTPEHHUX YIJIOB

bubmuorexa [JOK

39. MHOT'OYTOJIbHUKA U CYMMa BHEIIHHUX https://m.edsoo0.ru/f2a3312c
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA
KoHnTpoinbHas pabota 1o Teme bubmuorexa [JOK

40. "ITapannensnocts. CyMMa yrios https://m.edsoo.ru/f2a3312c
MHOTOYrojbHHUKa"
[Ipu3HaKK paBEHCTBA MIPAMOYTOJIBLHBIX bu6morexa [HOK

41. TPeyroNBHUKOB https://m.edsoo.ru/f2a3312c
[Ipu3HaKy paBEHCTBA IPIMOYTOJIBHBIX bubmiorexa [IOK

42. TPeyrONBHUKOB https://m.edsoo.ru/f2a3312c

bu6mmoreka [IOK

43. HeprienmKynap 1 HakIOHHAs https://m.edsoo.ru/f2a3312c
CBOICTBO MeIUAHBI TPSIMOYTOJILHOTO bubnuotexa [JOK

44, TPEYTroJIbHUKA, POBEAEHHON K https://m.edsoo.ru/f2a3312c
TUIIOTEHY3€
[psIMOYTOJTBHBIN TPEYTONBHHK C bubmuorexa TIOK

45. yriioM B 30 Tpaxycos https://m.edsoo.ru/f2a3312c
COOTHOIIEHHS MEK Ty CTOPOHAMHE U bubnuorexa TIOK

46. YIJIaMH TpeyrobHUKA https://m.edsoo.ru/f2a3312c
HepaBeHCTBO TpeyrobHUKA. bubmorexa [IOK

47. HepaBeHCTBO 0 JUTHHE JOMaHOi https://m.edsoo.ru/f2a3312c

48 HepaBenctBo Mexmy bubnuorexa [JOK

NEPIEeHIUKYISIPOM U HAKJIOHHOM.
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PaccrosiHME OT TOUKM 10 IPSMOU

https://m.edsoo.ru/f2a3312c

KonTtponpsHas pabora o Temam

bubmuoreka [JOK

49. "IIpstMOyTOJIbHBIE TPEYTOJIBHUKH", https://m.edso0.ru/f2a3312c
"I'eomeTprueckue HepaBeHcTBa"
50 OKpY»HOCTb, XOP/bl M AUAMETPEI, UX bubmuorexa TIOK
: CBOICTRA https://m.edsoo.ru/f2a3312c
51 OKpY»XHOCTb, XOPJIbl M IHAMETPHI, UX bubmuorexa TIOK
: CBOICTBA https://m.edsoo.ru/f2a3312c
Bzaumnoe pacnoinoxeHue bubnnoreka [JOK
52. OKPYKHOCTH M npsamoii. KacarenbHas https://m.edsoo.ru/f2a3312c
U ceKyllas K OKpyKHOCTHU
B3aumnoe pacnonoxenue bubnnoreka [JOK
53. OKpYXHOCTH U nipsmoii. KacarenbHas https://m.edsoo.ru/f2a3312c
Y CEKyIasi K OKPY>KHOCTH
bu6mmoreka [IOK
4. OKpyKHOCTb, BIHCAHHAS B YOI https://m.edsoo.ru/f2a3312¢c
bu6mmoreka [JOK
55. OKpyXHOCT, BIMCAHHAs B YOI https://m.edsoo.ru/f2a3312¢
[IoHsATHE O TEOMETPUUECKOM MECTE bubmuoreka [IOK
56. ToueK. [IpuMeprl reOMETpUUECKHUX https://m.edsoo.ru/f2a3312c
MECT TOYEK Ha IIJIOCKOCTH
- OnvcanHast OKPYKHOCTh brbmorexa LIOK
. TPeyroNbHIKA, e [IeHTp https://m.edsoo.ru/f2a3312c
cg OnucaHHasi OKPYKHOCTh bubnuorexa [JOK

TPEYrOJbHUKA, €€ LIEHTP
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https://m.edsoo.ru/f2a3312c

MGTOH reoOMCTPUICCKUX MECT TOYCK

bubmuoreka [JOK

53. HpH PeIIICHHH FeOMETPHUSCKHX 3a/1ad https:/m.eds00.ru/f2a3312c

0. MeTo TeOMETPUYECKMX MECT TOUEK E;ISSJ'I/I//I;T:(;;E:)gSII:Za%MC
Ipu PpCIICHUU I'COMCTPHUYCCKHUX 3a1a4 E— :
O6ocHOBaHUS MPOCTEHUIITNX bubnnoreka [JOK

61, MOCTPOCHUM, ATallbl 3a1a4M Ha https://m.edsoo.ru/f2a3312c
MOCTPOCHUS, PEIICHUE 3a/1a4 Ha
IIOCTPOEHUE LUPKYJIEM U JIMHEUKOU
KoHTpoinbHas pabora 1mo Teme bubnnoreka [JOK

6. "OKpyKHOCTb. ['eoMeTprUecKre MecTa https://m.edsoo.ru/f2a3312c
Touek. [locTpoeHus ¢ moMoIIbIO
HUPKYJS U IMHEUKH"
[ToBTOpenue u o6ob6meHue. Pemenue bubnmnoreka [JOK

63. 3aJa4, MIUTFOCTPUPYIOLIUX CBSA3U https://m.edsoo.ru/f2a3312c
MEXy pa3TUYHBIMU TEMaMHU Kypca
[ToBTOpenue u 0606meHue. Pemenue bubnnoreka [JOK

64. 3a/1a4, WUTIOCTPUPYIOLIUX CBSI3H https://m.edsoo0.ru/f2a3312c
MEXy pa3TUIHBIMU TEMaMHU Kypca
[ToBTOpenue u obobmenue. Pemenue bubnnorexka [JOK

65. 3a/1a4, WITIOCTPUPYIOIINX CBSI3U https://m.edsoo.ru/f2a3312c
MEXy Pa3TUIHBIMUA TEMaMH Kypca
[ToBTOpenue u 0606menHue. Pemenue bubnmoreka [JOK

66. 3a/1a4, HJUTFOCTPUPYIOLIUX CBI3U https://m.edsoo.ru/f2a3312c
MEXy Pa3TUIHBIMUA TEMaMH Kypca

. [ToBropenue u o6o0mmenue. Permenune bubmuoreka [IOK

3a/1a4, WUIIOCTPUPYIOLIUX CB3H
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MCKAY pa3JIMYHBIMU TEMaMHU KypcCa

https://m.edsoo.ru/f2a3312c

68.

Wrorosas KoHTpOJbHAS paboTa

bubmuoreka [JOK
https://m.edsoo.ru/f2a3312c

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

1. JLC. Aranacsn, B.®. byry3os, C.b. Kanomues, O.1. Ilo3usk, U.W. KOnuna. ['eomerpust.

7-9 xmmaccer: yue6. g obmeobpazoBat. Opranuzanuii ¢ mpui. Ha amekTpos.

3-¢ u3a. — M.: Ilpoceeienue, 2014

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Hocwurene -

1. Teomerpusa. COOpHHK paboymux Mmporpamm. 7-9 Kiacchl: MOCOOUe AT yYUTEeH
o0meobpasoB. opranm3anuii / [coct. T. A. Bypmuctposa]. - 2-e uza., nopad. - M.:

[IpocBemenue, 2014
I'eomerpus. 7 xknace. A. I'. Mepsisik, B. M. Tlosnsikos.

no

3. Teomerpus, 7 Kiacc, TEXHOIOTUYECKHE KApPThl YPOKOB 1O YYeOHHKY ATaHacsHa

JI.C., byry3oBa B.®., Kagomuesa C.b., [To3nsika 3.I'., FOxunon ..,
2015

- Yuurers,

4. KouTponpHble paboThl 110 reomerpun: 7 kiacc: k yueOHuky JI.C. Aranacsna, B.
®. byryzona, C.b. Kagomuesa u np. «'eomerpus 7-9» / H.b. MenpaukoBa. — M.:

UznarenscTBO «OK3aMeHy, 2009

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET

1. https://math5-vpr.sdamgia.ru/
MaremMaTnka s 5 kiacca

2. https://math6-vpr.sdamgia.ru/ - OOpa3oBaTenbHBI TOPTAN JJsI TOATOTOBKH
MartemaTuka Jyis 6 Kiiacca

3. https://math7-vpr.sdamgia.ru/ - OOpa3oBaTenbHBIA TOPTAN IS TOJATOTOBKH
Maremaruka mig 7 Kiiacca

4, https://math8-vpr.sdamgia.ru/
MaremaTuka Jyis 8 Kiiacca

5. https://math-oge.sdamgia.ru/ - OOpa3oBaTenbHBIH MOPTAT AJS MOATOTOBKH K
MaremaTnka

6. http://window.edu.ru/ - Ennaoe OKHO JOCTyIa K 00pa3oBaTeIbHBIM pecypcam

OOpa3oBaTeNbHbI TOPTAT JUIS HOJATOTOBKH

OOpa3oBaTeNibHbIi TOPTAT YIS OJATOTOBKH

K paboram
K paboram
K paboTtam
K paboram

OK3aMCHaM

7. http://school-collection.edu.ru/catalog/ - Enunast xomnexims mudpoBbIX 00pa30BaTEIbHBIX

pecypcoB
8. https://fipi.ru/ - ®I'BHY «®enepanbHblii HHCTUTYT MEJArOrMYECKUX U3MEPEHUIN

9. https://uchi.ru/ - Yuu.py — uHTEepakTUBHAsI 00pa3oBaTesibHas OHIAH-TUIaTGopma

10. https://interneturok.ru/ - BubaroTeka BUIEOYPOKOB MO IMIKOJIBHOU MpOorpamMme
11. http://www.edu.ru - ®enepanpHblii moptan «Poccuiickoe 06pa3oBaHues

12. https://mccme.ru/ - MOCKOBCKHiA IIEHTP HEMPEPHIBHOTO MaTEMAaTHYECKOTO 00pa30BaHuUs
13. http://www.math.md/school/indexr.html - BupryansHas mkoa OHOTO MaTeMaTuKa

14. http://www.geometry.ru/ - TeoMeTpHUUeCcKHit mopTat
15. http://matematiku.ru/ - Matematuueckuii mopraia MareMaTuky.py
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