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HOACHUTEJBHASA 3AIINCKA

['eomeTpusi KaK OJAWH U3 OCHOBHBIX pa3/IeIOB IIKOJbHOW MaTeMaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3sMepoB QUIYp, UX
OTHOUIEHWH M B3aUMHOE pPAaCIOJIOKCHHE, ONHUPAETCS Ha  JIOTHYECKYIO,
JIOKa3aTeNIbHYI0 JIMHUIO. LleHHOCTh M3ydeHHs] T€OMETPUU Ha YPOBHE OCHOBHOTO
o01miero 0opazoBaHus 3aKIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JIOKa3aTEIbHbBIEC PACCYXKIEHUSI, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUSI, TOKAa3bIBATh
UCTUHHBIC YTBEPXKACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCyXJieHus «OT TPOTUBHOTO», OTIWYaTh CBOWCTBA OT  MPHU3HAKOB,
dbopmynupoBath OOpaTHBIE yTBepkaeHUs. (Ocoboe 3HAYCHHWE OKa3aTelIbHAsS
JIMHUS UMEET ISl yIIyOJIE€HHOr0 U3YYeHUsI MAaTEMaTUKH.

[lenbro M3ydeHUs Tr€OMETPUU SIBJISIETCS UCIIOIb30BaHUE €€ KaK MHCTPYMEHTA
IIPU PELICHUHU KaK MaTEeMaTUYECKUX, TaK U MPAKTHUYECKUX 3a]1a4, BCTPEUYAOIINXCS
B peanbHOM ku3HHM. OOywaromuics JODKEH  HAyYUTbCS — OMNPEIEisTh
FeOMETPUYECKYI0 (UTYpy, OMHUCHIBATH CIOBaMHM YEPTEK WM PUCYHOK, HAWUTH
IJIONIAlb  3€MEJBHOTO  y4acTKa, pPacCUUThIBATh  HEOOXOAUMYIO  JUIMHY
ONITOBOJIOKOHHOTO KaOeyst wiu TpeOdyeMmble pa3Mephbl Tapaxa Jis aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsl, BBIUMCIHUTENIbHAS JUHUSA B U3YYEHUHU T€OMETPUHU.
[Ipu pereHun 3amay MPAKTUYECKOTO XapaKTepa OOY4arolUNCsS YYUTCS CTPOUTH
MaTeMaTUYECKUE MOJICTM  PEATbHBIX JKU3HEHHBIX CHUTyallMd, TPOBOJIUTH
BBIYUCJICHUS U OLICHUBATh aJICKBATHOCTh MOJYYEHHOTO PE3yiIbTaTa.

Oco0eHHOCTh yU4eOHOTO Kypca yriayOJaEHHOTO U3YUYEeHHs] T€OMETPUHM COCTOUT
B TOM, 4TO OOy4Yaromnipecs: He MPOCTO 3HAKOMSITCS C ONPEACIEHHBIMU TTOHATUSIMU,
YBEPEHHO OBIajieBal0T UMH. CyIIecTBYIOIUME TEMbI MPOTpaMMbl 0a30BOr0 Kypca
reOMETPUH U3Yy4aroTcs Ha 0oJiee rIyOOKOM YpOBHE, a 00yUaroIuecs npuoopeTaroT
YMEHHUSI, TIOMOTAIOIIMEe MM YBEPEHHO NPUMEHATh CBOM 3HAHHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXXHBIX TIPEeIMETax, MPExkK/e Bcero pusznke u nHhopMaTHke,
a TaK)Ke MOJIb30BATHCS MOJTYYECHHBIMU 3HAHUSIMHU TPH PEIUICHUH MPAKTHYECKUX
3azay.

CornacHo yueOHOMY IUlaHy B 7-9 Kiaccax wu3y4aercsi yriayOJaEHHBIN
yaeOHbIN Kypc «I'eoMeTpHs», KOTOPBIM BKIIOYAET CIISAYIONINE OCHOBHBIC pa3icibl
conepxkanusi: «Hawanma reomerpum», «TpeyronbHukn», «OKpYXKHOCTBHY,
«UYeTtpipéxyronbaukmuy, «[logobuey, «dmeMeHTs TpuroHoMeTpuny, «Ilmomanny», a
Takxke «Metoa koopauHaty, «BekTopb», «IIpeobpazoBaHus IIOCKOCTHY.

Ha wuszyuenue yuebHOoro kypca «l'eomerpusi» orBogutcs 306 uacoB: B 7
kiacce — 102 yaca (3 yaca B Hezento), B 8 kinacce — 102 yaca (3 yaca B Hezenio), B
9 knacce — 102 yaca (3 gaca B HeAEIIO).



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.

[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[iinHa somanoi. MHoroyronsHuku. [lepumerp
MHOTr'OYyroJibHUKa. [IoHsATHE O BBIMYKIIBIX U HEBBIMTYKJIBIX MHOTOYTOJIbHUKAX.

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

[Ipocrenmmue nmoctpoeHus. UHCTpyMEHTHI 111 U3BMEPEHUM U TOCTPOCHUM.

TpeyroabHuku

Buzasl TpeyroJbHUKOB: OCTPOYIOJIBHBIE, IPSIMOYTOJIbHBIE, TYIOYI'OJIbHBIE,
paBHOOEpPEHHbIE, paBHOCTOpOHHME. Meauana, OuccekTpuca M BBICOTa
TPEYrOJIbHHUKA.

PaBeHctBo TpeyronbHUKOB. IlepBblii W BTOpOM NPHU3HAKKM PaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TPEYroJbHUKM W UX cBoicTBa. IlpusHak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXIy CTOPOHAMH W yriaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIMHE JOMaHOM.

Cummetpuunble  Qurypsl. OCHOBHBIE CBOMCTBa OCEBOM CHUMMETPHUH.
[IpuMepbl CHMMETPHH B OKPYKAIOILIEM MHPE.

IMapaanensHbie npsimble. CyMMa yIjiOB MHOTOYTOJIbHUKA

[TapannenbHOCTh IPSMBIX, HCTOPUYECKUE CBEIEHMS O nocrynare EBknmna u
o posu JloOaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoicTBa U
MIPU3HAKK NapajuIeNbHbIX MpsAMbIX. CymMMa yIJoB TPEyrojbHUKA. BHEmHME yribl
TpeyroysibHUKa. CyMMa BHYTPEHHHMX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJbLHUKH

[Ipu3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYroJIbHUKOB. [leprnieHaukynsp u
HakJIOHHAs. CBOMCTBO MEAWAHBI MPSIMOYTOJIBHOIO TPEYTOJIbHUKA, IPOBEAEHHON K
runotenyse. [IpaMoyrosnbHbIii TPEYroJbHUK C yriioM B 30°.

OxpyxKHOCTH



[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTbl OKPYXHOCTH W Kpyra: LEHTp,
paguyc, nMaMeTp, XOpaa, UX CBOMCTBA. B3aMMHOE pacnoioKEHUE OKPYKHOCTH U
npsmoil. KacarenpHass M cekymias K OKpYXHOCTH. OKpPYKHOCTb, BIIMCAaHHAas 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 MIEPIICHINUKYJIAP K OTPE3KY
KaK TeOMETpUYecKue Mmecta ToueK. OnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
1eHTp. MeTo reoMeTpruIecKX MECT TOUEK MPH PEIIEHUH T'€OMETPUUECKUX 3a/1a4.

ITocTpoeHusi ¢ MOMOIIbIO HUPKYJISA M JUHEHKH

Hcrtopuueckue cBeaeHus. OOOCHOBaHUSA MPOCTEUIINX MOCTPOEHUM, 3Tarbl
3a/1a4M HA IOCTPOEHUs, PELICHUE 3a7a4 Ha IOCTPOECHNUE LIMPKYJIEM U JINHEUKOU.

8 KVIACC

YeThIpEéXyroJibHUKH

[Tapannenorpamm, ero mnpu3Haku U cBoiWcTBa. [IpsAMOyrospHuK, pomo,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, e€
cBOMcCTBa M npu3HaKku. [IpsmoyronbHas tpanenus. CpenHss TUHUSA TPAIICLHH.

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

Teopema @aneca, Teopema O MPONOPLUOHAIBHBIX OTpe3kax. Teopema
BapuHbpoHa 1151 IPOU3BOIBHOIO YETBIPEXYTOJIBHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (PUTYPBI.

ITonoOue

[Togobue TtpeyronbHUKOB, KodpdunueHnt nomoodus. I[lpuznaku momoOus
TPEyroJbHUKOB. IIprMeHeHue nomo0usi THpU PELICHUH TEeOMETPUYECKHX U
MIPAKTUYECKUX 3a/1a4.

IL1omaas

[Tonsitue o mmomanu. CBolcTBa IUIOMIAEH TEOMETPUUYECKUX GUryp.
[Tpocreiimue Gopmymbl 17 MIIOWEAAN TPEYToJdbHUKA, TapajjiesorpamMmma, pomoa u
Tpaneuuu. [nomanu nogoOHbIX ¢uryp. OTHOILIEHHE TIOMIAAEH TPEYTOJIbHUKOB.

Teopema IIudgaropa

Teopema Iludaropa. Ilpumenenne teopembr Iludaropa mnpu pemieHUn
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 4eTBIPEXYTOJLHUKH, CB3aHHbIE ¢ OKPYKHOCTHIO



BrnmcaHHble M IEHTpalbHBIE YIJIbI, YrOJd MEXKIYy KacaTEIbHOW M XOPIOW.
Yrael MeXay XOpJaMHM M CEKyLIMMH. BIMCaHHbIE W ONMCAaHHBIE OKPYKHOCTHU
TPEYroJIbHUKAa M YeThIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIIMCAHHOIO
4eTBIPEXYTrOJIbHUKA. B3anMHOE pacronoxeHue IByX OKpykHocred. Kacanue
OKpy>XHOCTel. O01Me KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemienue TpeyroJibHUKOB

Cunyc, KocuHyc, Tauredic yraoB ot 0° mo 180°. OcHoBHOe
TPUTOHOMETPUUECKOE  TOMKIIECTBO. @opmynbel  npuBencHus.  PemeHue
TPEyroJbHUKOB. TeopemMa KOCHMHYCOB UM TeOpeMa CHHYCOB. PemeHue
NPaKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUYECKOM ONTUKH.

Tpuronomerpuueckue  QopMynbl  uid  [UIOMIAJAW  TPEYroOJIbHHKA,
napajuienorpamma, pomb6a, tpaneuuu. Popmyna I'epona. dopmyna miomaau
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IToxoOue TpeyroiLHUKOB

Xopapl W MOAOOHBIE TPEYrOJbHUKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEJCHUN OTPE3KOB XOpJ, TEOPEMBI O IMPOU3BEICHUU OTPE3KOB CEKYILIHX,
TeopeMa O KBajpare KacarelbHOH. [I[puMeHeHHne Ipu pelieHur reOMETPUYECKUX
3agayd. Teopembl UeBbl U Menenas. [lonstue o roMmoreTnu.

MeTtoa koopauHaT

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

VYpaBHeHue OKpyXHOCTH. HaxoxIeHne mnepecedeHurd OKpPYKXHOCTEW U
OpsMBIX B KoopauHaTax. PopMyna pacCTOSIHUS OT TOYKH A0 mpsimoit. Ilnomans
napajuiesorpaMma B KOOpJAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOW IUIOIIA]IH.
[IpumeHeHne MeToa KOOPAUHAT B IPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUYECKHUX
3aj1ayax.

BexTopbl

BekTopbl Ha miockocTH. ClOXEHUWE M BBIYMTAHWE BEKTOPOB — IpaBUiIa
TPEYroJIbHUKA U NapajiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. CJIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHe BEKTOPOB B (PU3UKE, IIEHTP Macc.

[lonatue o Oasuce (Ha IUIOCKOCTH). PasiioxeHuss BEKTOPOB MO 0Oasucy.
CkansipHoe TpOU3BEACHUE BEKTOPOB, F'€OMETPUUECKHI CMBICI U BBIPAKEHUE B
JEKapTOBbIX KoopauHaTaxX. JUCTpHOYTHUBHOCTh CKaJSPHOTO IPOU3BEACHUS.
CkansipHOE  TPOW3BEACHUE M  IpoelupoBaHHE. [IpuMEHEeHUE CKaJIIpHOTO



IIPOM3BEACHUS BEKTOPOB Ul HAxXOXKIEHMS [JJIMH W yriaoB. Pemenwne
F€OMETPUYECKHX 3a1a4 C IIOMOILIBIO CKAJIIPHOIO IMPOU3BEACHUS.

JIJIMHA OKPY/KHOCTH M INIOLAAb KPYyra

[IpaBunpHBIE MHOrOYroiapHUKM. [InuHa OKpyxkHOcTH. 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

LlenTpanpHas cummerpus. LlenTpanbHO-cuMMeTpuuHble (purypsl. [1oBopoT.
OceBasg cummetpusa. Purypsl, CUMMETPUYHBIE OTHOCHTEJIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[Tonsitue nBwkeHuss u ero cBoicTBa. PaBenctBo ¢uryp. IlposiBrenus
CUMMETPUM B IPUPOJE, >KUBOIMCH, CKYJIBOType, apxuTekrype. Kommosumuun
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumeHeHre B reoMeTpUUEcKUX 3a7adax.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOI'O KYPCA «TEOMETPUSI» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yJabTaTbl OCBOCHMS IPOrpaMMbl 110 MaTEMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJBbI, K HMCIOJIB30BAHUIO ITHUX
JOCTHKEHHUM B IPYTHX HayKax M MPUKIAAHBIX chepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYP IPaKJaHCKOTo 0OIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUSA:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, pacCyX JACHHH, YMEHUIO BHUJETb
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUSA:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYI0 CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMaHUEM MaTEMaTHUYECKONM HayKd Kak cdepsl ueIoBeuecKoi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HAaBBIKAMH HCCIIEIOBATEIBCKOMN JESITEIbHOCTH;

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



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  TUTAHUE,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUM U OTIbIXa, peryispHas (Quznueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKpYXKaoIIeH Cpeapl, IJIaHUPOBAHUS TIOCTYIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JCUCTBUSAM B YCIIOBUAX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTaX U SABJICHUSIX, B TOM UHCIIC paHEe HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBHIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS W JeWCTBUSA, (OPMYJIUpPOBATh U OIEHUBATh PHUCKU U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHUS MpOrpaMMbl 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIbHBIMU  JIEHCTBUSMH,  YHUBEPCAJIbHBIMH  KOMMYHUKATUBHBIMU
JEHCTBUSMH M YHUBEPCATbHBIMH PETYISATUBHBIMU JCHCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAaHABIUBAThH CYIIECTBEHHBIN MpU3HAK KiacCcU(UKaIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBATb U  NPEoOPa3OBBIBATH  CYXKJCHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUHUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNnaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIUH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

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

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTIONb30BaTh BOMPOCHI KakK HCCIEAOBATEIbCKUNA WHCTPYMEHT TO3HAHWUS,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOJAUTH IO CAMOCTOSITEIFHO COCTABJICHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEM MaTeMaTUYECKOTO OOBEKTa,
3aBHCUMOCTEN 0OBEKTOB MEX1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJAOB U 0000IIECHHIA;

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

Pa6ora ¢ unpopmaunmeii:

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

BBIOMpATh, aHATU3UPOBATH, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
uH(OOPMAITUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIUU IO KPUTEPUSIM, TPEITIOKEHHBIM HWIH
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
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS 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 JEeATEIHHOCTH, TUTAHMPOBATH OPTAaHU3AIMI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThI, 000011aTh MHEHUSI HECKOJIBKUX JTIOJIEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCykIeHHs, 0OOMEH 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:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIICHUNH (MHAUBUIYAIBHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pEelIeHUs 3aJaud (WJId €ero
4acTh), BBIOMpaTh CHOCOO peElIeHHs € YYETOM HMEIOIIMXCA pPEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
penieHuit ¢ yuéToM HOBOM MHGOPMAITIH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

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

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPH PEUICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JI€ATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHSATH MPUYUHBI JOCTHKEHUSI WIIM HEJOCTHKEHUS LEIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BBIPAXaTh AMOLUHU TPU U3yYECHUH MaTeMaTHYECKUX OOBEKTOB M (PAaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIty 00ydenus B 7 Kiaacce 00yJaromuiics MOIyUuT CIETYIOIINE TPEeIMETHBIC
PE3yIbTaTHI:

Pacno3sHaBaTh M3yu€HHbIE TIE€OMETPUYECKUE (UIYpPBI, OIpPENEIsATh UX
B3aMMHOE pacCIOJIOKEHUE, H300paxkaTb I'€OMETPUUECKHE (UTYpBI, BBIIOJIHATH
YEepTEkKU MO YCIOBUIO 3anaud. M3mepsATh JIMHEWHBIE W YIVIOBBIE BEJIMYHHBI.
Pemrats 3a1a4m Ha BEIYMCIIEHUE JUIMH OTPE3KOB M BEJIMYMH YTJIOB.

JlenaTp NPUKUAKY U OLIEHKY JMHEWHBIX W YTJIOBBIX BEJIWYMH INPEIMETOB B
peaslbHOM KU3HHU, pa3MEpoOB NPUPOIHBIX OOBEKTOB. PasnuuaTh pa3Mepsl 3THX
OOBEKTOB MO MOPSAAKY BETUUHHBI.

CTpouTh 4yepTekKU K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BAThH
IPU3HAKU U CBOWCTBA PABHOOEAPEHHBIX TPEYTOJIbHUKOB MIPU PEIICHUH 3a/1au.

IIpoBOAUTE JIOTMYECKUE PACCYKIECHUSA C UCIIOIb30BAaHUEM I'€OMETPUYECKUX
TEOPEM.

[lonp30BaTbCAd MpPU3HAKAMHU PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEJMWaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYTOJIBHOTO
TPEYTOJIbHUKA, B PELICHUN I€OMETPUYECKUX 3a1ay.

Omnpenensts napajijieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMH cexkymas. OnpeaensaTe napauieJIbHOCTh NPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

PewmaTe 3a1aun Ha KjeT4aTol Oymare.

[TpoBOAMTH BBIUMCICHUS M HAXOJUTh YHCIOBbIE M OYKBEHHbIC 3HAUEHUS
YyIJIOB B TIEOMETPUYECKMX 3aJadax C MCIIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYrOJIbHUKOB W MHOI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MIEPECEUECHNH JBYX MAPAJUIENBHBIX MNPSAMBIX CEKylled. Pemare mnpakTudeckue
3a/1a4M Ha HAXOXKJICHUE YIJIOB.

Brnaners monsituem reomerpuueckoro mecta todyek (I'MT). Omnpenensrtsb
OMCCEKTPUCY yIila U CEPEIUHHBINA MEPIEHIUKYIAP K OTPE3KY KaKk T€OMETPUUECKHE
Mecta Touek. [lonb3oBaThcs nouaTuem reomerpudeckoro Mecra touek (I'MT) npu
JI0KA3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PELICHUH 3a1a4.



@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M KPyra, XOpAbl U JHAMETpa
OKPYXHOCTH, YBEPEHHO BIAJETh X CBOMCTBAMM. Y METh JOKA3bIBAaTh U NPUMEHSTh
3TH CBOMCTBA IIPU PEIICHUU 3a7a4.

Brnagets MOHATHEM OMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh € MeHTp. Jloka3pIBaTh U UCIOJIB30BaTh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCS B OAHOM TOYKE, U O TOM, UYTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJTHOM TOUKE.

BrnageTes noHsATHEM KacaTeIbHOUW K OKPY>XKHOCTH, MOJIb30BaTHCSI TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTEeIbHOW U pajauyca, MPOBEIEHHOTO K TOUYKE KacCaHUA.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, MPOBEIEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUNA T€OMETPUUYECKUX 3a]1a4.

Jloka3pIBaTh M NPUMEHSATH NPOCTEUININE TEOMETPUYECKAE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKUE TTOCTPOEHHUS C TTOMOIIBIO IUPKYJIS U
JIMHEWKHU.

K koHnmy oOyueHus B 8 Kkiacce oOydaromuiicss TONY4YHUT CIEAYIOLINE
IpeIMETHbIE PE3YyJIbTaThI:

Pacrio3naBaTh OCHOBHBICE BHIBI YETHIPEXYTOJBHUKOB, HX DIJIEMEHTHI,
MOJIb30BAaThCSA MX CBOMCTBAMH TIPU PEIICHUH T€OMETPHUYECKHUX 3aaad. Paznmuuats
IpU3HAKU M CBOMCTBA MapajuienorpaMmma, pom0a U npsMOYrojbHUKA, 10Ka3bIBATh
UX U YBEPEHHO NMPUMEHSTH IIPU PEUICHUH F€OMETPUUECKUX 3a/1a4.

Hcnonp30BaTh CBOWCTBA TOUKHU MEPECEUEHUSI MEIMAH TPEYroJbHUKA (LIEHTpa
Macc) B PEILICHUH 3a/1ay.

Brnagetrs moHsTHEM CpelHEH JUHUM TPEYroJIbHUKA M Tpareluu, IPUMEHATh
UX CBOWMCTBA MpU pEHIeHUH TeOMEeTpUYecKuX 3aaad. lcmonb3oBaTh Teopemy
daneca u TeopeMy O IPONOPLUUOHATIBHBIX OTPE3Kax, MIPUMEHSTh UX I PELICHUS
MPAKTHYECKHX 3ajad.

Pacno3naBaTh II€HTpabHO-CUMMETPUYHBIE (UTYPHl U HCHOJIB30BaTh MX
CBOMCTBA MPH PEIICHUN 33]1a4.

Brnanerp moHATHAMH TIOA0OMS TPEYroiabHUKOB, Kod(dduimueHnTa momodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYrOJIbHUKOB. VIMETh npeacTaBieHue o
npeoOpa3zoBaHuu MoAoOus U 0 MoAoOHBIX (urypax. Ilosnb3oBaThCsi MpU3HAKAMU
no00us TPEYroJbHUKOB TPU PEIICHHH TeOMEeTpUYecKuX 3amad. [loka3piBaTh U
IPUMEHATH OTHOLLIEHUS MPOMOPLUUOHATBHOCTH B MIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensTh MOT00ME B MPAKTUUECKHUX 33Jauax.

BeiBonuTh W ucnonp30BaTh mpocTeiimue  GopMynbl AN [UIOLIAAU
TpeyrojbpbHHUKa, TapaiesorpaMma, poMoa 1 Tpanenuu. Beraucnare (pa3nuyHbiMu
cnoco0aMu) IUJIOMIAb TPEYroJdbHUKA M IUIOIIAAM MHOTOYTOJBHBIX (UTYD
(monB3ysCh, TIe HEOOXOMUMO, KaJIbKYJISITOPOM). 3HATh OTHOIICHHE IIJIOMIAeH



NoJOOHBIX (UTYp U MPUMEHATh NPHU peHIeHHH 3aaad. [IpUMeHATh MmoixydeHHbIE
YMEHHS B IPAKTUYECKUX 3a/1a49aX.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
IpaKkTUYeCKux 3anad. CTpPOUTh MaTEMaTUYECKYyH0 MOJEIb B IPAKTHYECKHUX
3aJ1ayax, CaMOCTOSITENIBHO JENATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJINHBI.

Biamerp mNOHATHEM BIMCAaHHOTO M LEHTPAIBHOIO YIUIA, YIia MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW W BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHMKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/1a4.

[IpuMeHATh MOJIydeHHBIE 3HAHUS Ha NMPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJEIIN JUIS 3a/1a4 PEAIbHON JKU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NOPUMEHEHUEM IMOAOOMS W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIBKYJISITOPOM).

K konIity oOydeHus B 9 kjiacce oOy4aromuiics MOTyYUT CIASAYIONINE MPEIMETHBIC
PE3yJIbTaTHI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
NOMOUIBIO Pa3IMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYrOJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJISATOPA) JTUHBI
Y YTJIbl U1l HETAOJMYHBIX 3HAYEHUH.

[Tonb3oBaThcs GopMysiaMH MPUBEACHHUS U1 OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXJIECTBOM JUII HAXOXJIECHHMSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

JloKka3bIBaTh TEOPEMY CHHYCOB M TE€OPEMY KOCHHYCOB, NPUMEHATH MX IS
HAXOXKJEHUSI PA3JIUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY),
IpU PELICHUH TEOMETPUYECKUX 3anay. lIpuMeHsTh mnosiydeHHbIE 3HAHUS TpPH
PELICHUH PAKTUYECKUX 3a/1a4.

[IpuMEHSATh TPUTOHOMETPUIO B 3aJja4aX Ha HAXOXKJICHHE IUIOIIA/IHA, BBIBOJUTh
U BIIAJIETh TPUTOHOMETPUYECKUMHU (POpMyNIaMH JUIsl TUIOIIAAU TPEYTOJIbHHKA,
napajienorpamma, poM0a, Tpamneluu, BEIBOJAUTh U TPUMEHATH (hopmyiy ['epoHa u
bopMyy JUIsl TUIOIIAAH BBITYKIIOTO YETHIPEXYTOJIbHUKA.

NMeTp TmpeAcTaBlI€HHME O TOMOTETUH, NPHUMEHSATh B IPAKTUYECKUX
CUTYaLHSIX.

Hcnonp3oBatk Teopembl UeBbl 1 MeHenast npyu pelieHny 3a1ay.

Hcnonb3oBaTh TEOpEMBbl O BIHMCAHHBIX YIJIAX, yriax MeEXIy XOpAamH
(CeKyIIMMM) U yTJIe MEXAY KacaTeJIbHOM U XOPAOW ITPU PEIIEHUN F€OMETPUUYECKUX
3ama4. Jloka3plBaThb M MPUMEHSATH TEOPEMBI O NPOU3BEIAEHUU OTPE3KOB XOpPIH, O
IIPOU3BEECHUM OTPE3KOB CEKYIIMX, O KBapaTe KacaTeIbHOM.

Bnanets moHsATHEM KOOpPAMHAT Ha IUIOCKOCTH, paboTaTh C YpaBHEHHEM
npsMOMl Ha TMJIOCKOCTH. Biamers NOHATHUSMU YriaoBOoro Kod3pduiueHta u
CBOOOIHOTO 4JI€HA, MOHUMAaTh HUX TECOMETPUUYECKHH CMBICI U CBS3b YIJIOBOTO



ko3 duImeHTa ¢ BO3pacTaHWEeM U YObIBAaHMEM JHMHEMHON (QYHKIUH. YMETh
pemaTh METOAOM KOOPAMHAT 3aJauM, CBS3aHHBIE C MNAPAJUIEIBHOCTBIO U
NEPIIECHINKYJIIPHOCTBIO MPSAMBIX, IEPECEYEHUEM NPSAMBIX, HAXOKICHHEM TOUYEK
[IEPECEUYCHUs.

BeiBoIUT M BIAAETh YpPaBHEHUEM OKPYKHOCTHU. lcnonp3oBaTe MeETOX
KOOPAMHAT Ul HAXOXKICHHUs IEPECEUCHUU OKPYKHOCTEM M MNpsMbIX. Braners
dbopMynaMu paccTOSHUS OT TOYKHM 1O MPSMOM, IUIOUIAAM MapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpPUEHTUpPOBaHHOM Momaau. lloap3oBaThCs
METOAOM KOOpAMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro IIpU  pELIeHUU
FCOMETPUYECKUX U IIPaKTUYECKUX 3anad. lIpumeHATs Meron KoopauHaTr B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a7adax.

Branerp moHATHEM BEKTOpAa. YMETh CKJIAJbIBaTh W BBIYUTATh BEKTOPHI,
YMHOXaTb Ha YKCJIO, BIAJETh IPAaBUIaMU TPEYTrOJbHHMKA W IapajijiesaorpaMma.
Biianerp NpakTUYECKUMU HMHTEPIPETALUAMUA BEKTOPOB. YBEPEHHO II0JIb30BATHCS
KOOpAMHATaMH BEKTOpa. BrnaaeTe CI0KEHWEM W BBIYMTAHUEM BEKTOPOB,
YMHOXEHHEM BEKTOpa Ha YUCJIO B KOOPJANHATAX.

WNmetp npencrapienue o 0asuce (Ha MIOCKOCTH). PackiiaapiBaTh BEKTOPHI 110
O0asucy. PackiagpiBath BEKTOpPHl CHJI € TOMOIIBIO IPOELUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOLICHUH. IIpUMEHATh IIOIy4YeHHbIE 3HAaHHUS B
MPOCTEUIINX (PU3NYECKUX 3a/1a4ax.

Branerp MOHATHEM CKalIspHOTO IPOM3BENCHUS BEKTOPOB, MOHMMATh €ro
FEOMETPUYECKUM CMBICII U YBEPEHHO IIOJIb30BATbCA €r0 BBIPAKECHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HATh JUCTPUOYTUBHOCTh CKAJISIPHOTO MPOU3BENEHUS
U €ro CBA3b C IPOELUpOBaHUEM. IIpUMEHATH CKAJSIPHOE MPOU3BEACHUE BEKTOPOB
JUIS. HAaXOXKIEHUs JUIMH U YriaoB. PemaTe reoMerpuyeckue 3amadvd C MOMOLIBIO
CKAJIIPHOTO Ipou3BeneHus. Vcrnomp30BaTh CKaISPHOE MPOU3BEAECHUE BEKTOPOB B
anredpanueckux u (pU3ndecKux 3agavax.

Biianers NMOHATUAMH NMPABWIBHOIO MHOTOYTOJIBHHKA, JUIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPY>KHOCTH M PAaJUaHHOM MEPHI yTIJIa, BBIYUCITh IUIOMAAL Kpyra U
ero yacted. [lonumare cmbicn yucna m. [IpuMeEHATH MOTydYEeHHBIE YMEHHS NPHU
pEIIeHUN MNPAaKTUYECKUX 3a7ad. 3HaTh MCTOPUYECKUE CBENEHUS 00 M3MEpEeHUU
JUIMHBI OKPY>KHOCTH U ILIOIIAAUN KPYTa.

HNmeTtp mnpencraBieHHe O MpeoOpa3oBaHUU IJIOCKOCTH, O JBHUKCHHSX.
Haxonuth ocu, UEHTPbl CUMMETpUU (UTYp, LEHTPhl MOBOPOTA, HAXOIUTh
KOMITO3UIIMM TPOCTEHIINX MpeoOpa3oBaHuid. [IpuMeHATh NBHXKEHHUS IIOCKOCTH
IIPU PEILIEHUU T€OMETPUYECKUX 3a/1a4.

[IprMeHATH NONYy4YEHHBbIE 3HAHUS HA IPAKTUKE — CTPOMUTH MATEMATUYECKHUE
MOJENH VIS 3a1a4 PEATBHOU KU3HU U NMPOBOJAUTH COOTBETCTBYIOIIME BHIYUCIICHUS



C MPUMEHEHHEM IMOAO0OHS M TPUTOHOMETPUYECKUX (PYHKIMM (MOJB3YSICh, TIE
HEOOXOMMO, KaJIbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

8 A KJIACC
KoanuectBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne ni/m P Kourpoububle IIpakTHyeckue (1uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
N bubnuorexa [JOK
L HeTbpexyromb i 22 1 https://m.edsoo.ru/a5cb98eb
bu6mmoreka [IOK
2 Tonobue 16 1 https://m.edsoo.ru/a5ch98eb
bubmuoreka [JOK
3 Hromars 16 1 https://m.edsoo.ru/a5ch98eb
4 Teopema [Iudaropa n Hauana 18 1 bubnuorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/a5ch98eb
5 VY1l 1 4eTBIPEXYTOJIbHUKY, CB3aHHBIE C 20 1 bubnuorexa [JOK
OKPYKHOCTBIO https://m.edsoo.ru/a5cb98eb
[ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS bu6mmoreka [JOK
6 - 10 1
3HaHUU https://m.edsoo.ru/a5cb98eb
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
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https://m.edsoo.ru/a5cb98eb

IHOYPOYHOE IINTAHUPOBAHHUE

8 A KJIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne HMara nugposbie
Tema ypoka KoHnTpoJbHbie
n/n Bcero H3Y4YeHH S o0pa3oBaTe/ibHbIE
padoThI
pecypcsl
1 [Tapamnenorpamm, ero npu3Haku U CBOWCTBA 3.09.2024 bubmiorexa LIOK
P DaMM, P https://m.edso0.ru/8c2d08f0
2 [Tapamnenorpamm, ero npu3Haku U CBOWCTBA 05.09.2024 bubmiorexa LIOK
P DaMM, P https://m.edsoo.ru/0dbbebfb
3 [Tapannenorpamm, ero Npu3Haky U CBOMCTBA 06.09.2024 Bubmmorexa LIOK
P paM, P https://m.edsoo.ru/fb521d1b
4 [MapannenorpaMm, ero Npu3HaKu U CBOWCTBA 10.09.2024 Bubmorexa LIOK
P MM, P https://m.edsoo.ru/dc674776
5 [Mapannenorpamm, ero Npu3HaKu U CBOWCTBA 12.09.2024 Bubmorexa LIOK
P PaMM, P https://m.eds00.ru/4823807b
6 [IpsimoyronpHUK, poMO, KBaapaT, UX 13.09.2024 bu6mmoreka [JOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/8abc88a8
7 [IpsiMoyroiabHUK, pOMO, KBaJpaT, UX 17.09.2024 bu6mmorexa [JOK
IIPU3HAKU U CBOMCTBA https://m.edso00.ru/d6a662c9
3 [IpsimoyronbHUK, poMO, KBaJIpar, ux 19.09.2024 bubnnoreka [JOK
MPU3HAKU U CBOMCTBA https://m.eds00.ru/21884952
9 [IpsiMoyroiabHUK, pOMO, KBaJpaT, UX 20.09.2024 bubnuorexa [IOK
MIPU3HAKU U CBOMCTBA https://m.edso00.ru/a6373aa2
24.09.2024 bubmuoreka [JOK
10 CpenHsist TMHUS TPEyroJbHUKA

https://m.edsoo.ru/6elbcbbb
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1 Cpe/tiss JMHHA TpeyronbHHKa 26.09.2024 bubnmoreka [JOK
https://m.edsoo.ru/6b23a4c3

12 Tpanenus. PaBHoOenpenHas Tpanemus, e 27.09.2024 bubnuoreka IIOK
CBOMCTBA U MIPU3HAKHU https://m.edsoo.ru/d61aa9d2

13 Tpanenus. PaBnoOenpenHas Tpamemnus, eé 01.10.2024 bubmuoteka [JOK
CBOMCTBA U IIPU3HAKHU https://m.edso00.ru/17f960ca

14 LT T pp—— 03.10.2024 bubmuoreka [JOK
https://m.edso00.ru/3375c8f3

15 & T PO p———— 04.10.2024 bubmmoreka [JOK
https://m.eds00.ru/7963a7{5

08.10.2024 bubmuoreka [JOK
16 Teopema daseca https://m.edsogru/342ea505

10.10.2024 bubmuoreka [JOK
17 Teopema dareca https://m.edsogru/a2402d2b

18 Teopema o mponoOpIIMOHATBLHBIX OTPE3KAX 11.10.2024 bubmmorexa [OK
https://m.edsoo.ru/b62d4c47

19 Teopema o mpoNOPIIMOHATBLHBIX OTPE3KAX 15102024 bubmmorexa [TOK
https://m.edso0.ru/8eccc056

20 L{enTp Macc TpeyroibHUKA 17.10.2024 bubmuoreka [JOK
https://m.edsoo.ru/9cbcf96ec

21 LleHTpanbHO-CUMMETPHYHBIE (DUTYPBI 18.10.2024 Bubmmorexa LIOK
https://m.eds00.ru/8578076a

99 Kontponbhas pabota mo teme 22.10.2024 bubnmnoreka [JOK
"YeTbIpEXYroJbHUKN" https://m.edsoo.ru/bed0fof3

93 [Tonobue TpeyroabHUKOB, KO UIIHEHT 24.10.2024 bubmmnoreka [JOK
Mog00HUs https://m.edsoo.ru/19400684

24 [TogoOue TpeyroabHUKOB, KOG OUITHEHT 25.10.2024 bubmmnoreka [IOK

nmoxoous

https://m.edsoo.ru/21ebb50b
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25 [pu3HaKu MoJ00US TPEYrOJBLHUKOB 0>-11.2024 bubmmorexa LIOK
P A eyt https://m.edsoo.ru/bbf2c3a6
26 [pu3HaKK MoJ00US TPEYTrOJBHUKOB 07.11.2024 bubmmorexa [TOK
P A eyt https://m.edsoo.ru/8db11ff7
27 IMTpu3HaKu Mo 100Mst TPEYTOJIbHUKOB 08.11.2024 bubmmorexa [TOK
P A TPEYE https://m.edsoo.ru/9ed11d5b
28 [TpusHaku 1Mo100Us TPEYTOIBHUKOB 12.11.2024 bubmmorexa [JOK
P A TPEYT https://m.eds00.ru/152d2193
29 [TpusHaku 1mo100Us TPEYTOIBHUKOB 14.11.2024 bubmmorexa [JOK
P A PEYE https://m.edso0o.ru/23dc95f1
30 [TpusHaku 1Mo100Us TPEYTOIBHUKOB 1>.11.2024 bubmmorexa [JOK
P AODIBLTPEYT https://m.eds00.ru/8d1d9d16
31 [Ipumenenue mogo6ust P pelIeHUH 19.11.2024 bubmmorexa [IOK
MPAaKTUYECKUX 33724 https://m.edsoo.ru/d97bf297
39 [Tpumenenne moaooust P pelIeHUH 21.11.2024 bubnnoreka [JOK
MIPAaKTHYECKUX 3a/1a4 https://m.edsoo.ru/5b21c5aa
[TpumeneHne nogo0us MpH pereHUH 22.11.2024 bubnnorexa [JOK
33
MPAKTUYECKUX 3a1a4 https://m.edso0.ru/e0d80738
34 [Ipumenenue mogo6ust P pelIeHUH 26.11.2024 bubnnorexa [JOK
MPaKTUYECKUX 33724 https://m.edsoo.ru/cacel7d8
35 [TpumeneHne mMog00HsI IPHU PEIICHUH 28.11.2024 bubnmoreka [JOK
MIPAKTUYECKUX 3a1a4 https://m.edso00.ru/8717ee6a
[TpumeneHne nogo0us PH pelIeHUH 29.11.2024 bu6mmorexa [JOK
36
IIPAKTUYECKUX 3a7a4 https://m.eds00.ru/d9159d9d
37 BBenenuve nonstus npeodpa3oBaHus 03.12.2024 bubmuorexa [JOK
mo106us U MoI00HBIX pUryp https://m.edsoo.ru/aaf7e944
05.12.2024
38 Kontponbras padota o teme "[lomooue" bubmmorexa [JOK

https://m.edsoo.ru/89c¢3236d
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39 [TonsiTue mmomaau. CBoMCTBA TLIOIIAACH 06.12.2024 Bubnuorexa [IOK
T€OMETPUUYECKUX (HUTYD https://m.edsoo.ru/7af5b92e
40 [Tonstue mnomaau. CBoiicTBa mionaaeu 10.12.2024 bubanoreka [IOK
reOMETPHUECKUX HUryp https://m.eds00.ru/37a176¢0
41 TToustue mwiomanu. CBoNcCTBA IIIOMIAACH 12.12.2024 bubmuoreka IIOK
T€OMETPUUYECKUX (HUTYD https://m.eds00.ru/6004265a
[Tpocreiimme GopMyITbl IS TUIOIIA A 13.12.2024
42 TPEeyroJibHUKA, llapajuiejiorpaMma, pomoa u bubmorexa [IOK
peyr » 1ap p P https://m.edsoo.ru/596ald0e
Tpanenuu
[Tpocreiimme GopMyITbI 175 TUIOIIA A 17.12.2024
43 TPEYroJIbHUKA, ITapajuieiorpaMma, pomoa u bubmorexa [JOK
peyr - 11ap p P https://m.edsoo.ru/f636delf
Tpanenuu
[Ipocreiimue hopMynbl A7 TIIOMIATU 19.12.2024
44 TPEYroJIbHUKA, ITapajuieiorpaMmMa, poMoa u bubmotexa [JOK
peyr - 11ap p P https://m.eds00.ru/9732274d
Tpanenuu
ITpocreiime hopMysabl 7S MIIOLIAIN 20.12.2024
45 TPEYTOJIbLHUKA, HapajLieIorpaMma, pomoa u bubmorexa LOK
peyr » 11ap p P https://m.edso0.ru/e6458963
Tpaneuuu
[Ipocreitmume GopmMyIbl A MII0MIAINA 24.12.2024
46 TPEYTOJBLHUKA, [apajLieIorpaMma, pomoa u bubmiorexa HOK
peyr » 11ap p »P https://m.edsoo.ru/0b18fc61
Tpaneuuu
[Ipocreitmme GopmMyIbl A TIIOIIA A 26.12.2024
47 TPEYroJIbHUKA, ITapajuiejiorpaMmMa, poMoa u bubmorexa HOK
peyr - 11ap p P https://m.edsoo.ru/eb691e04
Tpaneuuu
IIpoctenmue GopMyabl A1 IUIOMIAIU
48 Tpe OJ'II)HI/IKa(bHIE)l ;’Jme;lor aMMI: 210M6a u bubmorera [JOK
peyr - 11ap p P https://m.edsoo0.ru/8b93cfba
Tpamnenuu
49 [Ipocreiimme hopMyIbl s TUIOIIA U bubnmoreka [JOK



https://m.edsoo.ru/7af5b92e
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TpEYrojbHUKA, apajuieIorpaMmma, pomba u
Tpanenun

https://m.edsoo.ru/c35f544d

[Tpocreiimme hopMyITbl s TUIOIIA TN

bu6mmoreka [JOK

50 TpPEYroJbHUKA, TapaieorpaMma, pomoa u httos://m.edsoo.ru/a3fobeld
Tparnenun
bu6mmoreka [JOK
1 IT
> Tt NOAOOHEIX GHryp https://m.edsoo.ru/d8638f34
bubmuorexa [JOK
2 I1
> JOLAAH NOAOGHEIX QHTYP https://m.eds00.ru/2383022e
bubmuoreka [JOK
I1
>3 JOLAAH NOAOGHEIX QHTYP https://m.edsoo.ru/5ee2a7d4
" " bubmuoreka [JOK
54 Kontposbnas padota o teme "Ilnomanp https://m.edsoo.ru/05F10573
bu6mmoreka [IOK
55 T IT
copema ugparopa https://m.edso0.ru/7f631f27
56 [Tpumenenue Teopemsl [Iugaropa npu bubnnorexa [JOK
pPELIEHNH IPAaKTUYECKUX 3a/1a4 https://m.eds00.ru/4829510
57 [Ipumenenue teopemsl [Tudaropa npu bubnunoreka [JOK
pELIEHNH TPaKTHYECKUX 3a/1a4 https://m.edsoo.ru/a9fbd79b
58 [Tpumenenue Teopems [lugaropa npu bubnuorexa [IOK
pELIEHNH IPAKTUYECKUX 3a/1a4 https://m.eds00.ru/396250fc
59 [Tpumenenue Teopems [lugaropa npu bubnnoreka [JOK
pELIEHNH NTPaKTUYECKUX 3a/1a4 https://m.edsoo.ru/ec94e892
60 [Ipumenenue Teopemsl [Tudaropa npu bubnmoreka [JOK
pELICHNH MTPAKTHYECKUX 3a/1a4 https://m.edsoo.ru/ch69a011
61 [IponopuiroHalIbHBIE OTPE3KHU B bubnuorexa [IOK
[PSAMOYTOJIBHOM TPEYTrOJIbHUKE https://m.edso00.ru/012ee582
62 [IponopuroHanbHbIe OTPE3KH B bubnmoreka [JOK
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IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE

https://m.edsoo.ru/al5549ea

63 [IponopmoHanbHbIe OTPE3KHU B bubnuoreka [JOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/lechc886
64 [TponoprinoHanbHbIE OTPE3KH B bubnmoreka [JOK
MPSAMOYTOJIbHOM TPEYTrOJIbHUKE https://m.edsoo.ru/c0dc264b
[IponopuiroHalIbHBIE OTPE3KU B bubmmorexa [IOK
65
MPAMOYTOJIbHOM TPEYTOJIbHUKE https://m.edsoo.ru/861dfd7f
66 IIponopiimoHalIbHBIE OTPE3KH B bubnunoreka [JOK
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c024ef14
CuHyc, KOCUHYC, TAHT€HC ¥ KOTAHT'€HC
67 ocT }(l)ro nalz SIMOYTOJIBHOTO Bubmorexa LIOK
POTO yTla IpsMoyT https://m.edsoo.ru/132b4ef6
TpPEYroJbHUKA
CuHyC, KOCUHYC, TAHTCHC ¥ KOTAHT'CHC
68 OCTpPOTO yTJIa MPSIMOYTOIBHOTO bubmmorexa [OK
POTO yIIa pAMOYT https://m.edso0.ru/f089efb9
TpEeyroJbHUKA
CuHyC, KOCUHYC, TAHTCHC U KOTAHTEHC
69 OCTpPOTO yTJIa MPSIMOYTOIBHOTO Bubmmorexa LIOK
POTO YIIa TIPAMOYT https://m.edsoo.ru/b41c27f9
TPEYroJbHUKA
70 Tpuronomerpuyeckue GyHkuuu yrios B 30°, bubnmnoreka [JOK
45°m 60° https://m.edsoo.ru/f64cb9ch
71 Tpuronomerpuueckue GyHKIUN yrios B 30°, bubnnoreka [JOK
45°u 60° https://m.edso00.ru/6b294349
79 KonTponbnas pabora no teme "Teopema bubnuorexa [IOK
[Tudaropa u Hayana TpuronomeTpun" https://m.edsoo.ru/a9db1f7a
73 BrircanHbIe 1 IIeHTpaIbHBIC YTITBI bubmmorexa [JOK
HeHTp A https://m.edso0.ru/ae5f890d
74 Bnucannbie 1 IeHTpaIbHBIC YTIIbI bubmorexa HOK

https://m.edsoo.ru/d0233fa0
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bubmuoreka [JOK

& BIIHCAHHbIC It LCHTPATBHBIC YIIbI https://m.edsoo.ru/ccaee9b0
76 Bnmcanubie v IEHTpaIbHBIC YTIIbI bubmorexa HOK
https://m.edsoo.ru/1d3424f4
77 Yron Mexay KacaTeJIbHOU U XOpAOH bubmmorexa [TOK
https://m.edsoo.ru/775efa2f
78 YToa Mexay KacaTeIbHON ¥ XOpI0u bubmmorexa [JOK
https://m.eds00.ru/09166b3d
79 VYTIIbI MEXKIY XOPIaMHU U CEKYIITUMHU bubmmorexa [JOK
https://m.edsoo.ru/022e729c
80 VYTIBI MEXIY XOpJaMH U CEKYIIUMHU Bubmorexa LIOK
https://m.eds00.ru/84a32a80
81 Bnucannasie u onrcaHHbIe bubmuoreka [JOK
YETBIPEXYTOJIbHUKHU https://m.edso0.ru/734d8ad9
82 Bnucannsie u onvcaHHbIe bubmuorexa [JOK
YETBIPEXYTOJIbHUKHU https://m.edsoo.ru/aa6clad6
83 CBoiicTBa ¥ NPU3HAKU BIMCAHHOTO bubnuoteka [JOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/fe14a853
84 CBoiicTBa ¥ MPU3HAKK BIMCAHHOTO bubnnorexa [JOK
YEeTBIPEXYTOJIBHUKA https://m.eds00.ru/60435d9b
85 CBolicTBa ¥ IPU3HAKK BIMCAHHOTO bubnuorexa [IOK
YEeTBIPEX YT OJIbHUKA https://m.edsoo0.ru/cf9e646f
86 CBoiicTBa ¥ MpU3HAKU BIMCAHHOTO bubmuorexa [JOK
YEThIPEXYTOJIbHUKA https://m.edsoo.ru/0b0501a3
87 B3anMHoe pacrnonoxeHue 1Byx bubmuorexa [JOK
OKPYKHOCTEMN https://m.edso00.ru/420d844e
88 B3aumHoe pacrnonoxeHue Byx bubnuorexa [IOK

OKPY>KHOCTEH

https://m.edsoo.ru/42da86f2
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bubmuoreka [JOK

89 Kacarme oxpyxHocteit https://m.edsoo.ru/4cbf4ff9
. bu6mmoreka [JOK
%0 Kacarue oxpyxHocteit https://m.edsoo.ru/52dcbe7d
91 OO01Me KacareabHbIE K IBYM OKPYKHOCTSIM Enbmaorexa ITOK
= By Py https://m.edsoo.ru/d2151a62
KonTponbnas pabota nmo Teme "Yriasl u
92 4eTBIPEX YT OJIbHUKHN, CBA3aHHEIE C Eubmiorexa OK
pexyT . https://m.eds00.ru/26055342
OKPYKHOCTBIO
IToBTOpeHue u 00001EeHue. Pemenue 3amay,
93 WUIKOCTPUA HUX CBI3U MEX buGnnorexa [IOK
PUPYIOLL ny https://m.edsoo.ru/74d89ab9
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u 06006meHue. Pemenue 3amay,
94 UJUTFOCTPU UX CBS3H MEX bubmmorexa LHOK
prpyrom y https://m.edsoo.ru/6d05bcd8
pa3IMYHBIMH TEMaMH Kypca
[ToBTOpenue u obobueHue. Pemenue 3aaay,
95 WUTIOCTPU [IUX CBS3UA MEX]T bubmmorexa LHOK
PUpYIO y https://m.eds00.ru/51013847
pa3IMYHBIMH TEMaMH Kypca
[ToBTOpenue u o6o6meHue. Pemenue 3aaay,
96 WUTIOCTPUA UX CBI3U MEX Eubmiorexa OK
prpytomt y https://m.edsoo.ru/248181a0
pa3IMYHBIMH TEMaMH Kypca
[ToBTOpenue u 06o6meHue. Pemenue 3amay,
97 WJUTFOCTPU WX CBSA3H MEX Eubmiorexa IOK
prpyiom y https://m.edsoo.ru/dad15fdc
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u o6o6meHue. Pemenue 3aaay,
98 WJUTFOCTPU WX CBSA3H MEX bubnmorexa LOK
prpyiott y https://m.edsoo.ru/6a69702b
pa3IMYHBIMU TEMaMH Kypca
99 [ToBTOpenue n o6obmenue. Pemenune 3anay, bu6mmoreka [JOK



https://m.edsoo.ru/4cbf4ff9
https://m.edsoo.ru/52dcbe7d
https://m.edsoo.ru/d2151a62
https://m.edsoo.ru/26055342
https://m.edsoo.ru/74d89ab9
https://m.edsoo.ru/6d05bcd8
https://m.edsoo.ru/51013847
https://m.edsoo.ru/248181a0
https://m.edsoo.ru/dad15fdc
https://m.edsoo.ru/6a69702b

WJUTIOCTPUPYIOLINX CBA3H MEKIY
pa3IMYHBIMU TEMaMHU Kypca

https://m.edsoo.ru/0f5b4h87

[ToBTrOpenue u o6obmmenue. Pemenue 3anay,

100 WUTIOCTPU UX CBI3U MEXK 1 Enbmaorexa IOK
prpyrom Y https://m.eds00.ru/7942fc3c
pa3IMYHBIMU TEMaMH Kypca
bu6mmoreka [JOK
101 HToroBast KOHTpOJIbHAsL paboTa 1 https://m.eds00.ru/c2695¢10
[ToBTOpeHue u 0000mEeHue. Pemenue 3amay,
102 UUTKOCTPUA UX CBI3U MEX 1 Eubmiorexa OK
prpyiomt y https://m.edsoo.ru/b4981045
pa3IMYHBIMH TEMaMH Kypca
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



https://m.edsoo.ru/0f5b4b87
https://m.edsoo.ru/7942fc3c
https://m.edsoo.ru/c2695c10
https://m.edsoo.ru/b4981045

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

['eomerpusi: yueO, aiis 7—9 ki / [JI. C. AranacsiH, B.®. byryzos, C.B.
KanowmiieB ugp.]. — M.: IIpocsenienue, 2010

3uB B.I'. 'eomerpus: unaktuyeckue marepuans! 1 8 ki. / b. I'. 3us, B.M.
Meiinep. JI. C. Atanacsn, B.®. byty30s, }0.A. I'na3koB u np. Pabouas TeTpaan
s 8 knacca, - M.: [Ipocsemenue, 2010

«I"eomeTpust. JlonomHUTEIBHBIC TJIABBI K MIKOJILHOMY Y4eOHHKY 8 Kiaccay; JI. C.
Artanacsi, B.®. Byry3oB u ap. M.: Buta — IIpecc, 2005

METOJJUYECKHUE MATEPHUAJIBI I YYUTEJIA

['eomeTpus: yue6, s 7—9 xi. / [JI.C. AranacsH, B.®. byry3os, C.B. Kagomiies
u 1p.]. — M.: IIpocsemienue, 2010

3uB b.I'. 'eomerpus: unaktnueckue marepuanst it 8 ki1. / b. I'. 3us, B.M.
Meiinep. — M.: IIpoceemienue, 2010

N3yuenune reometpun B 7, 8, 9 Knaccax: METOJ, pEKOMEHIALUNN: KH. JUISl YYATEIIS
/ [JI.C. AtanacsiH, B.®. byry3os, FO.A. I'na3zkoB u ap.]. - M.: [IpocBeiienue,
2008

«I"eometpust. JlonomHUTENBHBIE IIaBBI K MIKOJIBHOMY YUeOHUKY 8 kiaccay; JI. C.
ATtanacsH,

B.®. Byty3oB u ap. M.: Bura — I[Ipecc, 2005

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://school-collection.edu.ru
http://college.ru/matematika/
http://www.uztest.ru






