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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
OTHOUIEHWI M B3aUMHOE pPACIOJIO)KEHHE, ONHUPAETCI Ha  JIOTHYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS MPOBOAUTD
JIOKa3aTelIbHbIE PACCYXKJICHUS, CTPOUTD JIOTHUECKHE YMO3aKIIIOUEeHHUsI, JJOKa3bIBATh
WUCTUHHBIE YTBEPXKIACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCyXJIeHusi «OT MPOTHUBHOIO», OTIMYaTh CBOWCTBA OT IPHU3HAKOB,
dbopmynupoBath oOpaTHble yTBepxKaeHus. Ocoboe 3HaueHUe JoKa3zaTelibHas
JIMHUSL UMEET ISl YTITyOJIEHHOTO N3YUYEHHUSI MAaTEMATUKH.

[{enpro M3y4eHus: TEOMETPUU SABISIETCS UCIIOJIB30BAaHUE €€ KaK HHCTPYMEHTA
IIPU PELICHUH KaK MaTeMaTHYECKUX, TaK U MPAKTUUYECKUX 3a/1ay, BCTPEUAIOIIHNXCS
B peambHOM  xu3HM. OOywaromuiics JODKEH  HAy4dWuTbCs — ONPEIEsATh
F€OMETPUYECKYIO (DUTypy, ONHUCHIBATH CIOBAMHU YEpPTEX WIA PUCYHOK, HAWTH
IUIOIIaJlb  3€MEJBHOTO0  y4YacTKa, pPACCUUTHIBATH  HEOOXOAUMYIO  JUIMHY
OINITOBOJIOKOHHOTO Kalenst uin TpeOyeMmble pa3Mepbl rapaxka JUuisi aBTOMOOMIISL.
OTOMY COOTBETCTBYET BTOpAsi, BHIYMCIHUTEIbHAS JUHUS B U3YUYEHUU T'€OMETPHUHU.
[Ipu peuieHnun 3amay NPAKTUYECKOTO XapaKTepa OO0YyYarolUMNCS YYHUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM PEATbHBIX JKU3HEHHBIX CUTYyallMii, TPOBOJIUTH
BBIYHCIICHUS U OIIEHUBAThH JIEKBATHOCTD MOTYYEHHOTO pe3yJIbTara.

Oco6eHHOCTh Yy4eOHOr0 Kypca YriIyOJaEHHOTO U3yUYCHHUS TEOMETPUH COCTOUT
B TOM, 4TO OOy4aronIfecs: He IPOCTO 3HAKOMSITCS C ONPEACIEHHBIMU MTOHATUSAMH, a
YBEPEHHO OBJa/ieBatOT UMH. CyllecTBYIOIIME TEMbI MPOrpaMmbl 0a30BOTO Kypca
reOMETPUH U3YyJaroTCs Ha OoJiee TITyOOKOM YpOBHE, a 00yJaronuecs mpruoopeTaroT
YMEHHMsI, TOMOTAIOIIME UM YBEPEHHO INPUMEHSATh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXHBIX TPEeIMETax, MPexk/e Bcero pu3nke U nHpopMaTHke,
a Tak)Ke TMOJIb30BAThCS MOJYYEHHBIMH 3HAHUSAMH MPU PEHICHUH NPAKTUYECKUX
3azay.

CornacHo yueOHOMYy TIuUlaHy B 7-9 Kiaccax wu3y4yaeTcsl YriyOJEHHBIN
yaeOHbI Kypc «['eomMeTpus», KOTOPbIN BKIIFOYAET CICTYIOIINE OCHOBHBIC Pa3/Ieibl
conepxkanusi:  «Hauwana  reomerpum», «TpeyronbHukn», «OKpyXHOCTHY,
«YeTtbipéxyronbHukn», «Ilogobuey, «dmeMeHTsl TpuroHoMeTpuny, «Ilmomanny», a
Takke «Meton koopauHaT», «BekTops», «IIpeobpazoBanus MIOCKOCTI.

Ha usyuenue yueOnHoro kypca «l'eomerpus» orBogutcs 306 udacoB: B 7
kiacce — 102 yaca (3 yaca B Hefento), B 8 kinacce — 102 yaca (3 yaca B Hefienio), B
9 knacce — 102 gaca (3 yaca B HeJIEIO).



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

Buasl TpeyroJbHUKOB: OCTPOYIOJIBHBIE, MPSIMOYTOJIbHBIE, TYIOYI'OJIbHBIE,
paBHOOEIpEHHbIE, pPAaBHOCTOpOHHME. Meauana, OuccekTpuca M BBICOTa
TPEYTOJIbHHUKA.

PaBencTtBo TpeyronbHUKOB. IlepBbli W BTOpOM NPHU3HAKKM PpPaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKHM M HX cBoicTBa. [lpu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

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

Cummetpuunble  ¢Gurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHHU.
[IpuMepbl CHMMETPHUH B OKPYKAIOILIEM MHPE.

IMapaanensHbie npsimbie. CyMMa yrjioB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSMBIX, HCTOPUUYECKUE CBEIEHMS O nocrynare EBknmaa u
o posu JloOGaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoMCTBa U
MIPU3HAKK NapajuieNbHbIX NpsMbIX. CyMMa yriioB TpeyrojbHUKa. BHemHue yribl
TpeyroysibHUKa. CyMMa BHYTPEHHHMX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJbLHUKH

[Ipu3Haku paBeHCTBAa NPSMOYTOJIBHBIX TPEYTrOJbHUKOB. llepneHnukyisp u
HakJIOHHasA. CBOMCTBO MeAUaHbl IPSIMOYTOJIBHOIO TPEYTOJIbHUKA, IIPOBEIEHHON K
runotenyse. [IpsMoyronabHbIi TPEYTroJIbHUK C YIiioM B 30°.

OKpyxKHOCTH



[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTbl OKPYXHOCTH W Kpyra: LEHTp,
paguyc, IMaMeTp, XOpAa, UX CBOMCTBA. B3anMHOE pacmnosioKEeHUE OKPYKHOCTU U
npsmoil. KacarenbHass M cekymias K OKpYyXHOCTH. OKpY>KHOCTb, BIIMCAaHHAs B
yrou. [IpocTeiimme mocTpoeHus ¢ MOMOIIBIO UPKYJIS U JTMHEHKH.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reOMETpUIECKUX MECT
TOYEK HA TUIOCKOCTH. bHCCEKTpHrCa yIiia U CEpEANHHBIN NEPIIEHANKYJIISP 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

Uctopuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHHM, STallbl
34141 HA MIOCTPOEHUs, PEICHNE 3a7a4 Ha IOCTPOECHNUE LIMUPKYJIEM U JINHENKOU.

8 KVIACC

YeThIpEéXyroJibHUKH

[lapamnenorpamm, ero mnNpu3HaKd U cBoucTBa. [IpAMOyTroiabHUK, pPOMO,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, e€
cBOMCTBA M npu3HaKu. [IpsmoyronbHas tpaneuus. CpenHss JTUHUSA TPAIICIH.

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

Teopema @aneca, Teopema O MPOIMOPUUOHAIBHBIX OTpe3Kax. Teopema
BapuHbpoHa 1151 IPOU3BOIBHOTO YETHIPEXYTOJIBHUKA.

[{eHTpalbHO-CUMMETPUYHBIE (PUTYPHI.

IMoxoome

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

ILiiowans

[Tonsitue o mmomanu. CBoWcTBa IUIOMIANIEH TEOMETPUYECKUX (UTYP.
[Ipocreiimme GopMyIbl s IO TPEYTOJNIbHIKA, IMapauieiorpaMma, pomoa u
tpanenuu. [nomanu nogo6HbIX puryp. OTHOIIEHHE MII0IIAeH TPEYTOJbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenne teopembr Iludaropa mnpu pemieHUn
MPAKTUYECKUX 3a/1a4.

JIeMeHTbl 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.

YTIibl 1 4eThIPEXYT0JIbHUKH, CBA3AHHbIE C OKPYKHOCTBIO



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
4eTBIPEXYTOJIbHUKA. B3auMHOE pacronoxeHue JByX OKpykHocren. Kacanue
OKpy>XHOCTel. O01Me KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemienue TpeyroJibHUKOB

Cunyc, KocuHyc, TaHreHc yriaoB ot 0° mo 180°. OcHoBHOe
TPUTOHOMETPUYECKOE  TOXKIECTBO. @opMmynel  npuBeneHus.  Pemenue
TPEYroJILHUKOB. TeopeMa KOCMHYCOB M TeopeMa CHHYCOB. PemeHue
MPaKTUYECKUX 3a]1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUYECKOM ONTUKH.

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

IToxoOue TpeyroiLHUKOB

Xopapl W MOAOOHBIE TPEYrOJbHUKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEACHUN OTPE3KOB XOpJ, TEOPEMBI O IMPOMU3BEICHUHU OTPE3KOB CEKYILIHX,
TeopeMa O KBajpare KacarelbHOW. [IpruMeHeHHne Ipu penieHur reoOMETPHUYECKUX
3anad. Teopembl UeBbl 1 Menemnast. [lonsiTue 0 rOMOTETHH.

MeTtoa koopauMHaT

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

VYpaBHeHue OKpyx)HOCTH. HaxoxIeHune nepeceyeHuid OKpPYKXHOCTEH U
OpsMBIX B KoopauHaTax. PopMyna pacCTOSIHUS OT TOYKH A0 mpsimoit. Ilnomans
napajjieiorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOM ILJIOILA[IH.
[IpumeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKHUX
3a/1ayax.

BexTopsl

BekTopbl Ha miockocTu. ClOXEHHWE M BBIYMTAHHME BEKTOPOB — IpaBUiia
TPEYroJIbHUKA U NapajuiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. CJIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHe BEKTOPOB B (PU3UKE, IIEHTP Macc.

[lonarne o Oasuce (Ha IUIOCKOCTH). PasiioeHuss BEKTOPOB IO 0Oasucy.
CkansipHoe TpOU3BEAECHUE BEKTOPOB, I'€OMETPUUECKHI CMBICI U BBIPAKEHUE B
JEKapTOBbIX KoopauHaTax. JUCTpHOYTHBHOCTh CKaJSPHOTO IPOU3BEACHUS.
CkansipHOE€  TPOW3BEACHUE M  MpoeHUpoBaHHE. [IpuMEHEeHuEe CKaJISIpHOTO



IIPOM3BEACHUS BEKTOPOB Ul HAxXOXKIEHMS [JJIMH 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, BBIUMCICHUE JUIMH Iyr OKpykHocred. Ilmomans kpyra,
ceKTopa, cermeHTa. Mcropudeckue cBeieHrs 00 M3MEpEHUH IJIMHBI OKPYKHOCTH U
IUIOLIAU KpyTa.

JIBMKeHUsI TUIOCKOCTH

IlenTpansHas cummerpus. LleHTpanbHO-cumMMeTpuuHble (purypsl. [ToBopoT.
OceBasa cummetpusa. Purypsl, CUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOM OCH.
[TapannenbHbIN 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 OCBOEHHUA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIUVIYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K TMPOLNUIOMY W  HACTOSALIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKUX NPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTE HAYYHOTO MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JJI1 PA3BUTHUS LWBHIN3ALMIH,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEI0BATENBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :



FOTOBHOCTBIO MPUMEHSITh MATEMATUYECKUE 3HAHUS B HMHTEpPECax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OMIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeka;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TMOCJIEACTBUM ISl OKPYXAKOUIEH Cpelbl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHSATHUSI, TUTIOTE3bI 00 00OBEKTAX M SBJICHHUSIX, B TOM YHCIIC paHEee HEHU3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC peIICHUs] W JeHCTBUSA, (GOPMYJIUPOBATh U OICHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMBbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, XapaKTepU3yIOIIHECs OBJIAJICHUEM YHUBEPCAITbHBIMU
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBIIATH M XapPaKTEPU30BATH CYIIECTBEHHBIE MPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHATWUN, OTHOIICHUN MEXIy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHWsI /711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



BOCIPUHUMATh,  (GOPMYyIHMpPOBaTh U  NPeoOpa3oBBIBATH  CYKJICHUS:
yTBEpAUTENIbHBIC U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

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

JieNnaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTHUKH, JACAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOIO), TPOBOJAUTH CAMOCTOSITENBHO JOKAa3aTelIbCTBA MAaTEeMaTHUYECKHX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHUSA, BbHIOUpAaTh HauOoyiee MOAXOASAIHMK ¢ y4€ToM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUSA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE W JaHHOE, (POpMHpOBATh TUIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABJICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENEHO (OPMYIHPOBATh OOOOIICHUS M BBIBOJBI MO PE3YJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MIPEATOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWH(POPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpenctaBieHuss UHGOPMAIMM M WLIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM WIIH
c(OpMyIUPOBAHHBIM CAMOCTOSITETIHHO.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YUeOHbIe NeiCTBUS:



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/1¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)XUBaTh Pa3IMYUEe U CXOACTBO IMO3WIMH, B KOPPEKTHOU (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTABIISITh PE3yIbTaThl PEIICHUS 3a/1a4dH, SKCIICPUMEHTA, UCCIICOBAHMUS,
MIPOCKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIL30BaTh MPEUMYIINECTBA KOMAHAHOW W WHAUBUIYaTbHON
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JIEeATEIHHOCTH, TUTAHUPOBATH OPTaHU3aIUI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 000011aTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYXIeHMs], OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W UWHBIE); BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIE€HAMHU KOMAaHIbI, OIICHHBATh
KaueCcTBO pe3yJbTaTa M KadeCTBO CBOECTO BKJIajga B OOMmMMN pe3yabTaT To
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalLUsX,
OPUEHTHPOBATHCS B PA3IMYHBIX MOAX0AaX MPUHATHS pelIeHUN (MHIUBUAYaAIbHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pElIeHUs 3aJaud (UJId €ero
4yacTh), BBIOMpATh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
perieHuit ¢ y4éToM HOBOM MH(MOPMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

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

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHUBATh COOTBETCTBHE PE3yJIbTaTa ACATEIBHOCTH IOCTABICHHOM LEIU U
YCIIOBUSIM, OOBACHSTh IPUUUHBI IOCTHKEHUS UM HEJOCTHXKEHHSI €U, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BbIp@XaTh AMOLMU IpPU H3yUYEHUU MaTEMaTHUYECKUX OOBEKTOB U (PAKTOB,
JaBaTh HMOLMOHAIBHYIO OLEHKY PELICHHUs 3aa4u.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIity 00y4yenus B 7 kiaacce 00y4aromuics MOIyUUT CIETYIOIINE MPeIMETHBIC
PE3yIbTaTHI:

Pacnio3HaBaTh U3yY€HHbIE TIE€OMETPUYECKHE (UTYpPBI, OINpenesaTh HX
B3aMMHOE paCIOJIOKEHUE, H300paxkaTb I'€OMETpPUUYECKUE (QUTYpBI, BBIIOJIHATH
YEpPTEKU IO YCIOBUIO 3anaud. M3MepsATh JMHEWHBIE W YIVIOBBIE BEJIMYHHBI.
Pemrats 3a1a4m Ha BEIYMCIIEHUE JUIMH OTPE3KOB M BEJIMYMH YTJIOB.

JlenaTe MPUKUAKY M OLIEHKY JIMHEWHBIX W YTJIOBBIX BEJIWYUH IIPEIMETOB 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 CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJIbHUKOB MPH PEIICHUH 3a/1au.

[IpoBOAUTE JOTMYECKUE PACCYKAECHUSA C UCIIOIB30BAaHUEM I€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MpPU3HAKAMH PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEJMWaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYTOJIBHOTO
TPEYTOJIbHUKA, B PELICHUNA I€OMETPUUYECKUX 3aa4.

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.

PemaTe 3a1aumn Ha Ki1eT4yaToi Oymare.

[TpoBOAUTH BBIUMCICHHUS M HAXOJUTh YHCIOBbIE M OYKBEHHbIC 3HAUEHUS
YyIJIOB B TIEOMETPUYECKMX 3aJadax C MCIIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYroJIbHUKOB W MHOTI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MIEPECEUECHNH JBYX IMApAJUIENBHBIX MPSAMBIX CeKylled. Pemare npakThdeckue
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. [loap30BaThCs MOHATHEM TeoMeTpuueckoro mecta Touek (I'MT) npu
JI0KA3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUM U IIPU PEIICHUH 3aa4.



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

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

BrnageTs noHsATHEM KacaTeIbHOW K OKPY>KHOCTH, 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 PEIICHUN T€OMETPUYECKUX 3a]1a4.

Jloka3plBaTh W NOPUMEHSATH NPOCTEUIINE TEOMETPUUYECKUE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE T€OMETPUUECKUE TTOCTPOEHHUS C TTOMOIIBIO IUPKYISA U
JIMHEWKHU.

K xoHumy oOyuenus B 8 Kkiacce oOydaromuiics TOIYYHUT CIEAYIOLIUE
IpeIMETHbIE PE3YyJIbTaThI:

Pacrio3naBaTh OCHOBHBIE BHIBI YETHIPEXYTOJBHUKOB, MX DJIEMEHTHI,
MOJIb30BaThCS MX CBOMCTBAMH TNPU PEIICHUH T€OMETPHUYECKHUX 3aaad. Paznmuyats
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0Oa u npsMOyrojbHUKa, 10Ka3bIBaTh
UX U YBEPEHHO NMPUMEHSTH NPU PELICHUH F€OMETPUUECKUX 3aau.

Hcnonp30BaTh CBOWCTBA TOUKH MEPECEUEHUS] MEIUAH TPEYrojbHUKa (LEHTpa
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 IPONOPLUUOHAIBHBIX OTPE3Kax, MPUMEHSTh UX JJI PELICHUS
MPAKTHYECKHX 3ajad.

Pacrio3HaBaTh IIEHTpaIbHO-CUMMETPUYHBIE (GUTYPHl U HCIOJIB30BaTh HX
CBOWCTBA MPH PEIICHUN 33]1a4.

Brnanets moHsATHSMH TMOA00WS TPEYroJIbHUKOB, Kod(duimenta momoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYrOJbHUKOB. MIMeTh npeacTaBieHue o
npeoOpa3zoBaHuu MoAo0us U 0 MoaoOHBIX (urypax. Ilonb3oBaThCcsi MpU3HAKAMU
no00us TPEYroJbHUKOB TPU PEIICHHH TeOMEeTpUYecKuX 3amad. [loka3piBaTh U
IPUMEHATH OTHOLLIEHUS MPOMOPLHUOHAIBHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumeHsTh MOT00ME B MPAKTUUECKHUX 3aauax.

BeiBomuTh W uCHONB30BaTh mOpocTeiimue (opMynbl A IUIOLIAAd
TPEYrojbHHUKa, NapaieaorpaMma, poMoa 1 Tpaneuuu. Berauciare (pa3nuyHbIMU
cnocobaMy) IUIOUIa[b TPEYroJbHUKA M IUIOIIAJM MHOTOYIOJbHBIX (UTYp
(monb3ysich, TA€ HEOOXOAWMO, KaIbKYJISITOPOM). 3HaTh OTHOUICHHE IUIOIIAeH



NoJOOHBIX (UTYp U MPUMEHATh NPHU peHIeHHH 3aaad. [IpUMeHATh MmoixydeHHbIE
YMEHUS B MPAKTUYECKHX 3a/1a4ax.

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

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 NOJIy4eHHBIE 3HAHUS Ha NPAKTHKE — CTPOUTh MAaTEMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHON JKU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NpPUMEHEHUEM MOAO0US W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K konIity oOydeHnus B 9 kj1acce oOy4aromuiics MOTyYuT CASAYIONME NPEIMETHbBIC
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 JUIsl HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBaThcs popMysiaMH MPUBEACHHUS U1 OCHOBHBIM TPUTOHOMETPHUECKUM
TOXKZCCTBOM I HAXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPUMEHATH UX JIA
HAXOXKJEHUS PA3JIUYHbBIX 3JIEMEHTOB TPEYTrOJbHUKA («PEIICHUE TPEYTOJIbHUKOBY),
IIPU PELIEHWH TE€OMETPUYECKUX 3a1ad. [IpMMEHSTh MOJIydeHHBIE 3HAHMS IIPU
pelLIeHNHN NTPAKTUYECKUX 3a4a4.

[IprMEHATH TPUTOHOMETPUIO B 3a/1a4aX HA HAXOXKICHUE TUIOLIAN, BBIBOIUTD
W BIIQJIETh TPUTOHOMETPUYECKUMU (GOpMyIaMHu JUIsl IJIOIIAIU TPEYTroJIbHUKA,
napajienorpamma, poM0a, Tpaneiuu, BEIBOJAUTh U TPUMEHATh opmyny ['epoHa u
dbopMyy JUIs TUIONIAAM BBITYKIIOTO YEThIPEXYTOJIbHUKA.

Nmers 1npeacTaBieHHE O TOMOTETHH, IPUMEHATb B  IPAKTUYECKUX
CUTyalUsX.

Hcnonb3oBaTh TeopeMbl UeBbl 1 MeHenas npu peleHuu 3aaad.

Hcnonp30BaTh TEOpEMBI O BIMCAHHBIX YIJIaX, YTJAX MEXAY XOpIaMH
(CeKyIIMMM) U yTiIe MEXAY KacaTeJIbHOM U XOPAOW ITPH PEIIEHUN T€OMETPUUYECKUX
3amad. JloKa3plBaTh W NPUMEHATH TEOPEMBI O IPOU3BEIACHUHU OTPE3KOB XOpI, O
IIPOU3BENCHUM OTPE3KOB CEKYIINX, O KBaIpaTe KacaTeIbHOM.

Bnanets moHsATHEM KOOpPAMHAT Ha IUJIOCKOCTH, paboTaTh C YpaBHEHHEM
npsMOl Ha TMJIOCKOCTH. Biamers NOHATUSMU YriaoBoro kodpduiueHta u
CBOOOJIHOTO 4JI€HA, MOHUMATh WX TEOMETPHUYECKH CMBICI U CBSI3b YIJIOBOTO



KoddduimeHTa ¢ Bo3pacTaHMeM W yObIBaHHMEM JMHEHHOW (QYHKIUU. YMETh
pemaTte METOAOM KOOPAMHAT 3a7adM, CBS3aHHBIE C MNApPAJUIEIBHOCTBIO U
NEPIIECHINKYJIIPHOCTBIO MPSAMBIX, IEPECEYEHUEM NPSAMBIX, HAXOKICHHEM TOUYEK
IIEPECCUCHHS.

BeIBOIUTP M BIAaLETh YPAaBHEHHEM OKpPYXKHOCTH. lcnosb3oBaTe MeTox
KOOpPAMHAT Ul HAXOXKJICHHs IEPECEUYCHHM OKPYKHOCTEM M NpsMbIX. Bianers
dbopMynaMu paccTOSHUS OT TOYKHM 1O MPSMOM, IUIOUIAAM MapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpUEHTHpPOBaHHOM Mmowmaau. llomp3oBaThCs
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro IpU  PELICHUU
Ir€OMETPUYECKUX M TNPAKTHYECKUX 3anad. [IpuMeHATp MeToJ KOOpAMHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a7adax.

Bianerp moHATHEM BEKTOpAa. YMETh CKJIAAbIBaTh W BBIYUTATh BEKTOPHI,
YMHOaTh Ha YHWCJO, BIAJETh NPABWIAMH TPEYTOJbHUKA M I1apajuieorpaMMa.
Biianers nNpakTUYECKUMU HHTEPIPETALUAMU BEKTOPOB. YBEPEHHO II0JI30BATHCS
KOOpAMHATaMH BEKTOpa. BrnaaeTe CI0KEHWEM W BBIYMTAHUEM BEKTOPOB,
YMHOXEHHEM BEKTOpa Ha YUCJIO B KOOPJANHATAX.

NwmeTs npencrabienue o 0asuce (Ha MIOCKOCTH). PackiiabiBaTh BEKTOPHI MO
O0asucy. PackimagpiBaTh BEKTOpPHl CHJI C TIOMOIIbIO IPOCLUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOLICHUH. IIpUMEHATH IOJMydYeHHbIE 3HAaHHUS B
MPOCTEUIINX (PU3UUYECKUX 3a/1a4ax.

Bianerp MOHATHEM CKalIspHOTO NPOM3BENECHUS BEKTOPOB, NMOHMMATh €r0
F€OMETPUYECKUM CMBICII W YBEPEHHO II0JIb30BATbCA €r0 BBIPAKECHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HATh JNUCTPUOYTHBHOCTh CKAJISIPHOTO MPOU3BEACHUS
U €ro CBA3b C IPOELUpOBaHUEM. IIpUMEHATH CKAJSIPHOE MPOU3BEACHUE BEKTOPOB
JUIS. HAXOXKIEHUs JUIMH U YrioB. Pemare reoMerpryeckue 3aJayv ¢ MOMOIIBIO
CKAJIIPHOTO Ipou3BeneHus. Vcnob30BaTh CKAIIPHOE NMPOU3BEICHUE BEKTOPOB B
anredpanueckux u (pU3ndecKux 3agavax.

Brnanetes NOHATHSMHM NPAaBUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPYKHOCTH M PAJUaHHON MEPHI yTIJIa, BBIYUCIIATh IUIOMAAb KpyTa U
ero yactei. [lonnmare cmbicn yucna m. [IpuMeHATH MOMydYEeHHBIE YMEHUS MPU
pelIeHNN TPAKTUYECKUX 3a7ad. 3HATh UCTOPUYECKHUE CBEACHUS 00 M3MEpEHUU
JUIMHBI OKPY’KHOCTH U TUIOLIAJH KpyTa.

HNmeTts mpencraBieHue O MpeoOpa3oBaHUU IUJIOCKOCTH, O JBHKCHHSX.
Haxonute ocu, UEHTphl CUMMETpUHM (UTyp, LEHTPhl MOBOPOTA, HAXOAMTH
KOMITO3UIIMKM MPOCTEHIMX MpeodpazoBanuil. [IpuMeHsSTh ABMXKEHHS TUIOCKOCTH
IIPU PEILIEHUU T€OMETPUYECKUX 3a/1a4.

[IprMeHATh NONYyYEHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTHh MATEMATHYECKHE
MOJENH U1 3a1a4 PEAIBHOU KU3HU U NMPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS



C TPUMEHEHHEM IMOAO0OHS U TPUTOHOMETPUUYECKUX (YHKIHMHM (MONB3YsACh, TIe
HEOO0XOMMO, KaJbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Komrpomsusre  Mparrmscckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypenr
Hauana reomerpuu. IIpocreitmme
1 reoMeTpruecKue (pUrypsl 1 UX CBOICTBA. 28 1
N3mepenue reoMeTpu4eckux BEITUUYUH
2 TpeyronbHUKH 19 1
3 [TapannensHocTs. CymMMa yriioB 15 1
MHOT'OYTI'OJIbHUKA
[IpsiMoyTONBbHBIE TPEYTOJIBHUKHI
5 ['eomeTprueckue HepaBEeHCTBA 1
OxpyxHocTb. 'eomeTpudeckue mecra
6 To4ek. ITocTpoenus ¢ moMOIIBIO UPKYJIS 18 1
W JINHEHKU
7 HOBTOPGHI/IG, 000011IeHHEe, CHUCTEMATH3AIIAS 10 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE

No 11/ HaumeHoBaHue pa3jiesioB U TeM Kowrporsmsie  Tpakrseckue (undposbie)

NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe

padoTshI padoThI pecypen

YeThIpEXyTroJbHUKU 22

[Monobue 16

[Tnomans 16

Teopema ITudaropa u Hauana 18 1

TPUTOHOMETPHH

VYTIIbI B 94eTBIPEXYTOLHUKH, CBSI3aHHBIE C 20 1

OKPYXHOCTBIO

HOBTOP@HI/IG, 000011eHre, CUCTeMaTU3aIIHs 10 1

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
1 Pemenue TpeyroibHUKOB 22 1
2 [Tomo6ue TpeyroasHUKOB 12 1
3 Meroa KoopAauHAT 10 1
4 BexTopsl 20 1
5 JlivHa OKPY>KHOCTH U IIJIOLIA/Ib Kpyra 16 1
6 JIBMOKEHUS IITIOCKOCTH 10
7 [ToBTOpEHME, 0606HICHI:I€, 12 1
CUCTEMAaTH3aIHsl 3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue Aara unpponbie
Bcero H3y4eHusi o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 HcTopust BOSHUKHOBEHUS U Pa3BUTHS 1
reoMeTpuu
5 HavanpHblie nonstus reomerpuu. Touxka, 1
psiMasi, OTpE30K, JIy4
3 HavansHnele nonsatus reometpun. Touxka, 1
psiMasi, OTPE30K, JIyd
ITonsatue 06 akcuome, Teopeme,
4 JI0Ka3aTelIbCTBE, ONIPEICIICHUH, CBONCTBE, 1
MpU3HaKe
B3aumHoe pacronoxeHue Touek Ha
5 npsiMoi. MizMepenue JUIMHBI OTpe3Ka, 1
paccTosiHUuE MEKIY TOUKaMU
B3anMHOe pacnonokeHue To4eK Ha
6 npsimoi. Mi3Mepenue JUIMHBI OTpe3Ka, 1
paccTosHUE MEXKY TOUKaMU
B3anMHOe pacnonoxeHue To4ek Ha
7 npsimoid. Mi3Mepenue JUIMHbBI OTpe3Ka, 1
paccTosiHue MEKy TOUKaMH
8 [TonymnockocTs 1 yroy. Buasl yrios. 1
N3mepenne BeNM4rH yIiioB
9 [TonymiockocTs 1 yroia. Buzs! yrios. 1




N3mepenue Benu4rH yrioB

[TonymnockocTs U yroi. Bujsl yrios.

10 N3mepenue Benu4rH yriioB
BeprukanbHble 1 CMEKHBIE YIJIBL.

11 [TapannensHbIC U IEPIICHIUKYISIPHBIC
psIMbIE
BeprukanbHbie U CMEXKHBIE YIIIBL.

12 [TapanyienpHble U NEPIIEHIUKYISIPHBIE
psIMbIE
BeprukanbHbie U CMEXKHBIE YIIIBL.

13 [TapannensHble U IEPIICHIUKYIISIPHBIC
MpsIMbIE
BeprukanbHble U CMEKHBIE YIJIbL.

14 [TapatenpHble U IEPIICHINUKYIISPHBIE
MpSIMbIE
BeprukanbHble U CMEXKHBIE YIJIBL.

15 [TapannensHble U EPHIEHIUKYISPHBIE
MpsIMbIE

16 buccexrpuca yria

17 buccekrpuca yrna

18 buccekrpuca yria

19 Jlomanas. Buael nomansix. /nmuHa
JIOMaHOU

20 Jlomanas. Buasl jomanbix. /[nuna
JIOMaHOU
MuoroyronsHuku. [Tepumetp

21 MHOTOYToJibHUKA. [[OHSTHE O BEIMYKIIBIX

W HCBBIITYKJIBIX MHOT'OYT'OJIbHUKAX




22

MuoroyronsHuku. [lepumerp
MHOIOyrojbHuKa. [IoHATHE O BBITYKIIBIX
Y HEBBIITYKJIBIX MHOTOYTOJIbHUKaX

23

Muoroyronsauku. [lepumerp
MHOTOYyToJbHUKA. [TOHSITHE O BBIMYKJIBIX
Y HEBBINYKJIBIX MHOTOYTOJIBHUKAX

24

25

26

Muoroyronsuuku. [lepumetp
MHOTOYTOJIbHUKA. [[OHATHE O BBIMYKIIBIX
Y HEBBITYKJIBIX MHOTOYTOJIbHUKAX

MuoroyronsHuku. [lepumerp
MHOTOyrojbHuKa. [[oHATHE O BBITYKIIBIX
Y HEBBIITYKJIBIX MHOTOYTOJIbHUKaX

WNucTpyMeHTHI 11 U3MepeHuil u
MOCTPOEHUM

27

28

29

HNHCTpyMEHTHI 111 U3BMEPEHUH U
ITOCTPOEHUHN

KonrtponbHas pabora o teme "Hauana
reomerpud. IIpocreiimue
reoMeTpuyeckue GUrypsl ¥ UX CBOMCTBA.
N3mepenue reomerpuueckux ¢puryp"

Menunana, 6uccekTpuca 1 BbICOTa
TPEYroJIbHUKA

30

Menunana, OuCCeKTpHUca U BBICOTA
TpEeyroJbHUKA

31

32

PaBeHCTBO TpeyroapHUKOB

IIepBblit 1 BTOPOM IIPU3HAKYU PABEHCTBA
TPEYroJIbHUKOB

33

[IepBblit 1 BTOpOM IPU3HAKKU PABEHCTBA




TPEYroJIbHUKOB

[TepBrIii 1 BTOPOM MPU3HAKK PABEHCTBA

34
TPEYrOJIbHUKOB

35 [TepBbIii 1 BTOPOM MPU3HAKK PABEHCTBA
TPEYrOJIbHUKOB

36 IIepBbIil M BTOpOM IPU3HAKKU PABEHCTBA
TPEYroJIbHUKOB

37 PaBHOOe1peHHbIE TPEYTOJBHUKHU U UX
CBOMCTBA

38 PaBHOOe1peHHbIE TPEYTOJBHUKHU U UX
CBOICTBa

39 PaBHOOe1peHHBIE TPEYTOJIBHUKHN U UX
CBOMCTBa

40 [Ipu3Hak paBHOOEIPEHHOTO
TPEYroJIbHUKA

41 [Tpu3Hak paBHOOEIPEHHOTO
TPEYroJIbHUKA

42 Tperwnii npru3HaK paBeHCTBA
TPEYTrOJIbBHUKOB

43 Tperunii npu3HaK paBeHCTBA
TPEYrOJIbHUKOB

44 Tperuii npu3HaK paBEeHCTBA
TPEYrOJIbHUKOB
@urypsl ¢ 0CEBO CUMMETPHUEM.

45 [IpuMepsl cCHMMETpPHH B OKpYKarOLIEM
MHpe

46 @urypsl ¢ 0CEBO CUMMETPHUEH.

[IpuMepsl CHMMETPHH B OKpYKarOLIEM




MUpE

KonTponbnas pabora no teme

47 " " 1
TpeyroapHUKH

48 [TapamiensHOCTH TPSAMBIX 1

49 CBoiicTBa M IPU3HAKH MTAPAJUICTBHBIX 1
MPSIMBIX

50 CBoiicTBa M IPU3HAKK MapaLIEIbHbBIX 1
HPSIMBIX

51 CBoiicTBa M IPU3HAKH MTaPALICITBHBIX 1
HPSIMBIX

59 CBoiicTBa M MPU3HAKH MMaPaALIEITBHBIX 1
MIPSIMBIX

53 CBoiicTBa M IPU3HAKK MapaLIEIbHbBIX 1
IPSIMBIX

54 CBoiicTBa M IPU3HAKH MTapaIEITBHBIX 1
MPSIMBIX

55 CyMMa yTiioB TpeyroJibHIKa 1

56 CymMma yriioB TpeyrojibHUKa 1

57 Breminue yriel TpeyrojabHHAKa 1

58 BHemHue yriel TpeyrojapHuKa 1
CymMma BHYTpPEHHHX YIJIOB

59 MHOTOYTOJIFHUKA H CyMMa BHEIITHHX 1
YIJI0B BBIITYKJIOTO MHOTOYTOJTbHHKA
CymMa BHYTpPEHHHX YIJIOB

60 MHOTOYTOJIFHUKA H CyMMa BHEIITHIX 1
YIJI0B BBIITYKJIOTO MHOTOYTOJTbHUKA

61 CymMma BHYTpPEHHHX YIJIOB 1




MHOT'OYT'OJIbHUKAa U CyMMa BHCITHUX
YT'JIOB BBIITYKJIOT'O MHOI'OYT'OJIbHUKA

KonrponsHas pabora o reme

62 "INapamnensHocTh. CyMMa yIiioB
MHOIOYyIroJbHUKa"

63 [Ipu3Haku paBeHCTBA MPSIMOYTOIbHBIX
TPEYroJIbHUKOB

64 [Ipu3Haku paBeHCTBA MPSAMOYTOIbHBIX
TPEYroJIbHUKOB

65 [eprieHAUKYIISAp ¥ HAKITOHHAS
CBoiicTBO MeMaHbl MPSIMOYTOJIBHOTO

66 TpEeyrojbHUKa, TPOBEAEHHOHN K
TUIOTEHY3€e
CBOIICTBO MeIMaHbI MPSIMOYTOJIBHOTO

67 TPEYroJbHUKA, IPOBEAEHHOM K
TUIIOTEHY3€e

68 [IpsAMOYTONBHBIN TPEYTOJIBHUK C YTJIIOM B
30 rpamaycoB

69 [IpsiMOYTOBHBIN TPEYTrOJBHUK C YTIOM B
30 rpaaycoB

70 CooTHolIeHUsI MEXIY CTOPOHAMU U
yTIJIaMu TPEYroJIbHUKA

71 CooTHoOMIEHNs MEXKy CTOPOHAMHU U
yIIIaMA TPEYroJIbHHUKA

79 HepaBeHCTBO TpeyroiabHUKA.
HepaseHcTBO 0 nimmHe 10MaHOU

73 HepaBeHCTBO MexXay NEpHEHIUKYIIPOM

U HaKJIOHHOH. PaccTosiHre OT TOYKH A0




IpsAMON

KonTponbnas pabora no remam

74 "IIpsiMOyrONbHBIE TPEYTOJIBHUKH ",
"I'eomeTpuueckue HepaBeHcTBA"

75 OKpy>XHOCTb, XOp/Ibl U TUAMETPbI, UX
CBOMCTBa

76 OKpy>XHOCTb, XOPJIbl U THAMETPHI, UX
CBOMCTBa
B3anMHOe pacnonokeHue OKpyKHOCTH U

77 npsmoi. KacarenpHas u cexymas K
OKPY>KHOCTH
B3auMHoe pacrosioxkeHre OKpyKHOCTH U

78 npsmoii. KacatenbHas u cexymas K
OKPY>KHOCTH
B3anMHoe pacronoxkeHne OKpyKHOCTH U

79 npsimoi. KacaTtenbHas u cexyias K
OKPY>KHOCTH

80 OKpy>KHOCTb, BITUCAHHAS B YT'OJI

81 OKpy>XHOCTb, BIMICAaHHAs B yTOJ
[TonsATHE O rEOMETPUUECKOM MECTE

82 Touek. [Ipumepsl reoMeTprYECcKIX MeCT
TOYEK Ha MJIOCKOCTH
[TonsATHE O rEOMETPUUECKOM MECTE

83 Touek. [I[pumMeps TeOMETPHUECKIX MECT
TOYEK Ha IIIOCKOCTH

84 OmnucanHast OKpY>KHOCTb TPEYroJIbHHUKA,
€€ eHTp

85 OmnucanHast OKpY>KHOCTb TPEyroJbHHKa,




€€ UEHTp

86

87

MeTO,I[ TCOMETPHUICCKUX MECT TOYCK ITPU
peIICHUH IrCOMCTPUYCCKUX 3a/1avd

MeTO,I[ TCOMETPHUICCKUX MECT TOYCK ITPU
PEIICHUU I'€OMCTPHUICCKUX 3ada4

88

MeTOI[ TCOMETPHUICCKUX MCCT TOYCK IIPU
peIICHUH IrCOMCTPUYCCKUX 3a/1av

89

90

91

MGTO,I[ TCOMCTPUUCCKUX MECT TOYCK IIPpHU
peIICHUU ITr€COMCTPUYCCKHUX 3a1a4

O60cHOBaHMS MPOCTEUIITNX TOCTPOCHUI,
JTamnbl 33]]a44 HA TIOCTPOEHUS, pEIICHHE
3aJla4 Ha IOCTPOCHUE IIUPKYIIEM U
JIMHEUKOU

O0ocHOBaHUS MPOCTEUINX TTOCTPOCHUH,
JTaIbl 3a7]a44 Ha IOCTPOEHHUS], pELICHUE
3a/1a4 Ha IIOCTPOEHUE LUPKYJIEM U
JIMHEUKOU

92

Kontponbnas paboTa mo teme
"Okpy>XHOCTh. [ 'eomeTpuieckue mecrta
Touek. [TocTpoeHus ¢ MOMOIIBIO ITUPKYIIS
U JTUHEeWKH"

93

[ToBTOpenue u 06061eHue. Pemmenue
3a7a4, WIUTFOCTPHUPYIOIINX CBSI3U MEKITY
pa3NUYHBIMM TEMaMH Kypca

94

95

[ToBTOpenue u 06061eHue. Pemenne
3a7a4, HIUTFOCTPHUPYIOIINX CBSI3U MEKITY
pa3IUYHBIMU TEMaMU Kypca

IToBTropenue u o6o0meHue. Pemenue




3aJ]1a4, WUTIOCTPUPYIOLIMX CBA3H MEXKIY
pa3IMYHBIMU TEMaMHU Kypca

96

97

98

[ToBTropenue u o6o0mmenue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IMYHBIMU TEMAaMU Kypca

[ToBTOpenue u 06o0meHue. Pemenue

3a/1a4, WUIIOCTPUPYIOIIUX CBSI3U MEXKILY
pa3IMYHBIMU TEMaMU Kypca

[ToBTOpenue u 06o0mEeHue. Permenue
3a]a4, HJUTFOCTPUPYIOIIUX CBSI3U MEKIY
pa3IMYHBIMH TEMaMH Kypca

99

[ToBropenue u o6o0meHue. Pemenue
3a/1a4, WUTFOCTPUPYIOIIUX CBA3U MEKIY
Pa3IMYHBIMU TEMaMHU Kypca

100

[ToBTOpenue u obod1eHue. Peenne
3a7a4, MIUTFOCTPHUPYIOLINX CBSI3U MEKIY
pa3IUYHBIMU TEMaMU Kypca

101

102

HToroBast KOHTpOJIbHASA paboTa
[ToBTOpenue u o6o61eHue. Pemenne
3a]a4, MJUTIOCTPUPYIOLIUX CBSI3U MEXKAY
pa3NUYHBIMU TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102




8 KVIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
1 [Tapamnenorpamm, ero npu3Haku U 1
CBOMCTBa
5 [Tapamrenorpamm, ero Npu3HaKu u 1
CBOMCTBa
3 [Tapamrenorpamm, €ro Npu3HaKu U 1
CBOMCTBA
4 [Tapamnenorpamm, ero npu3Haku U 1
CBOMCTBa
5 [Tapamenorpamm, ero Npu3HaKu U 1
CBOMCTBA
6 [IpsimoyronbHUK, poMO, KBaJpar, Ux 1
IIPU3HAKU U CBOMCTBA
7 [IpsiMoyroiabHUK, poMO, KBaJpaT, UX 1
IIPU3HAKU U CBOWCTBA
8 [IpsimoyronbHUK, poMO, KBaJpar, Ux 1
IIPU3HAKU U CBOWCTBA
9 [IpsimoyronbHUK, poMO, KBaJpat, Ux 1
MIPU3HAKU U CBOMCTBA
10 CpenHsist TMHUSA TPEyrojbHUKA
11 CpenHsist TUHUS TPEYroJibHUKA
12 Tpaneuus. PaBHoGenpenHas Tpanenus, eé 1

CBOICTBa U IIPpU3HAKH




Tpanenus. PaBnoOenpenHas Tpamemnus, eé

13 . 1
CBOMWCTBA U IPU3HAKU

14 [IpssMoyronbHas Tpanenus 1

15 Cpenusist TUHUS Tpaneun 1

16 Teopema Daneca 1

17 Teopema daneca 1

18 Teopema 0 IPONOPLUHOHAIBHBIX OTPE3KAX 1

19 TeopeMa 0 IpOMOPIMOHATILHBIX OTPE3Kax 1

20 LlenTp Macc TpeyroibHUKA 1

21 LlenTpanbHO-CUMMETPUYHBIE (DUTYPBHI 1

99 KonTponbhas padota no teme 1
"YeTbIpEXyroJpHUKN"

93 [Tomo6ue TpeyroibHUKOB, KOX(PPHUIIUEHT 1
o100us

24 [TonoGue TpeyroibHUKOB, KOAPPHUIIUEHT 1
noo0us

25 [Ipu3naku mo100Us TPEYroIbHUKOB 1

26 [Tpu3Haku mo100us TPEYroNbHUKOB 1

27 [Ipu3naku mo100Us TPEYroIbHUKOB 1

28 [Tpu3Haku mo100us TPEYroNbHUKOB 1

29 [Ipu3naku mo106ust TPEYroabHUKOB 1

30 [Tpu3Haku o100 TPEYTOIBHUKOB 1

31 [TpumeHeHne nogo0us MPH pelIeHUH 1
MPAKTUYECKHX 3a/1a4

39 [TpumeneHne mo00us IPH PeTICHUH 1
MPAKTUYECKHX 3a/1a9

33 [TpumeneHne no 00U PH pelIeHUH 1




IMPAaKTUYCCKUX 3aaa4d

[Ipumenenue moapooust Mpu perieHuH

34 MPAKTUYECKHX 3a/1a4

35 [Ipumenenue nogo0us Npu pereHuH
IIPAKTUYECKUX 3a/1a4

36 [TpumeneHne nog00us PH PeIICHUH
MPAKTUYECKHX 3a/1a4

37 BBenenue noHaTus npeodpazoBaHUs
no1o0us 1 mot00HBIX GUryp

38 Kontponbnas padota nmo teme "Ilomooue"

39 [Tonstue nnowmaau. CpoicTBa IIoOMAaeH
reOMETPHUECKUX HUTyp

40 ITonsatue mromanu. CBolcTBa ILIOIIAAEH
reoMeTpHUecKuX puryp

41 IToustre miomaan. CBOKWCTBA ILIONIAIEH
reoMeTpHUECcKUX puUryp
[Ipocreiimue GopmMybl s TIIOMIATU

42 TpeyroJibHUKA, apajuiejorpamma, pomoa
U Tpamnenuu
ITpocreiime hopMysabl A7s MIIOLMIAIN

43 TpeyroJibHUKa, NapajuiesorpaMmma, pomoa
U Tpanenuu
[Ipocreiiue hopmyssl A MIIOMAN

44 TpEyroJibHUKa, NapajuiesorpaMmma, pomoa
U Tpamneuun
[Ipocreitmme GopmMyIbl AJIs TIIOIIAIN

45 TpEyroJibHUKa, NapajuiesorpaMmma, pomoa

U Tparneuuunu




[Tpocreiimme hopMyIIbl 7S TUIOIIATH

46 TpEeyroJibHUKA, TapajuiejorpaMmma, pomoa 1
U Tparenuu
[Tpocreiimme hopMyITbl s TUIOIIA TN

47 TpEYroJbHUKA, apaienorpamMmma, pomoa 1
U Tparenun
[Ipocreiimme GopMyIIbl AJIs IIIOIIA N

48 TpeyroJibHUKA, Napajuiesorpamma, pomoa 1
U Tparenuu
[Ipocreiimue hopMynbl A7 TIIOMIATU

49 TpeyrojbHUKa, MapaiienorpamMmma, pomoa 1
U Tparenuu
[Ipocreiimue hopMynbl A7 TIIOMIATU

50 TpeyrojbHUKa, MapauienorpamMmma, pomoa 1
U Tparenuu

o1 [Tnomanu nonobHbIX GUryp 1

52 [Tnomaau nogo6HBIX GUryp 1

53 [Tnomaan mogoOHBIX Guryp 1

54 KonTponbnas pabota o teme "Ilnomans" 1

55 Teopema I[Tudaropa 1

56 [Tpumenenue Teopemsl [Tudaropa npu 1
pEIIeHNN TPAKTHYECKHX 33124

57 [Tpumenenue Teopemsl [Tudaropa npu 1
pElIeHNH MTPAKTHYECKUX 3a71a4

58 [Ipumenenue Teopemsl [udaropa npu 1
pEIIeHNN TPAKTHYECKHX 33124

59 [Tpumenenue Teopemsl [Tudaropa npu 1

PEIICHUHN MPAKTUYCCKUX 3a1a4




[Tpumenenne Teopems [lugaropa npu

00 pELICHUH IPAKTUYECKUX 3a/1a4

61 IIponopuroHanbHbIE OTPE3KU B
PSIMOYTOJIBHOM TPEYTOJIbHUKE

62 IIponopunoHanbHbIE OTPE3KH B
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

63 IIponopuroHanbHbIE OTPE3KU B
IPSIMOYT'OJIbHOM TPEYTOJIbHUKE

64 [IponoprroHanbHbIE OTPE3KH B
PSIMOYTOJIBHOM TPEYTOJIbHUKE

65 IIponopunoHanbHbIE OTPE3KH B
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

66 [IponopuronanbHbIE OTPE3KU B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE
Cunyc, KOCHHYC, TAHT€HC M KOTAaHTeHC

67 OCTpPOTO yTJIa MPSIMOYTOIBLHOTO
TPEyroJIbHUKA
Cunyc, KOCUHYC, TAHT€HC U KOTaHT'€HC

68 OCTPOTrO yTja NpsIMOYTOJIbHOTO
TPEyroJIbHUKA
Cunyc, KOCUHYC, TAHT€HC U KOTaHT'€HC

69 OCTPOTO yrja NpsIMOYrOJIbHOTO
TpEyrojibHUKa

20 Tpuronomerpuveckre GyHKIIUU YTIIOB B
30°, 45° u 60°

71 Tpuronomerpuueckre GyHKIUHU YIIOB B
30°, 45°u 60°

72 KonrtponsHast pabora o teme "Teopema




'

[Tudaropa u Havyana TpuroHoMeTpun’'

73 Bnmcanubie u IEHTpaIbHBIC YTIIbI 1

74 BrucanHnble U LIEHTpaIbHBIE YIUIbI 1

75 BrucanHnbie U LIEHTpaIbHBIE YIUIbI 1

76 Bnmcanubie v IEHTpaIbHBIC YTIIbI 1

77 VYron Mexay KacaTeJbHON U XOpJon 1

78 VYron Mexay KacaTeJIbHOW U XOpI0i 1

79 VYTIBl MEXIY XOpJaMH U CEKYIIUMHU 1

80 VYTIubl MeXAYy XOpJaMu U CEKYIIUMHU 1

81 Brincannble 1 onvcaHHbIe 1
YEeTBIPEX YT OJIbBHUKU

82 Brnucannble u onrcaHHbIe 1
YEeThIPEX YT OJIbHUKU

83 CBoiicTBa M MPU3HAKHU BIHCAHHOTO 1
YeThIPEXYTrOJbHUKA

84 CBoiicTBa M MPU3HAKH BIIHCAHHOTO 1
YEeTBIPEXYrOJIbHUKA

85 CBoiicTBa M MPU3HAKH BIIMCAHHOTO 1
YeThIPEXYTrOJbHUKA

86 CBoiicTBa M MPU3HAKHU BIUCAHHOTO 1
YeThIPEXYTrOJIbHUKA

87 B3anmHoe pacnonokeHue AByx 1
OKPY>KHOCTEHN

88 B3aumMHoe pacrnonoxxeHue aByx 1
OKpY>KHOCTEHN

89 Kacanne okpyxHOCTEN 1

90 Kacanwme oxpyxxHocTei




91

OOmme kacaTenbHbIC K IBYM
OKPY>KHOCTSIM

92

93

94

KonTponbHas pabota mo Teme "Yriasl u
YeTHIPEXYTOIbHUKY, CBSA3aHHBIE C
OKpPYKHOCTBIO"

[ToBTOpenue u o6o0menue. Pemenune
3aJ1a4, WUTIOCTPUPYIOIIMX CBI3H MEKIY
pa3IuYHBIMU TEMaMU Kypca

[ToBTOpenue u 0600mEeHue. Permenue

3aa4, WJUTIOCTPUPYIOLIUX CBA3U MCKAY
Pa3jIMIHbIMU TECMAMH KYypcCa

95

[ToBTropenue u o6o0mmeHue. Pemenune
3a/1a4, WUTFOCTPUPYIOIINX CBA3U MEKIY
Pa3IMYHBIMHU TEMaMHU Kypca

96

[ToBTOpenue u o6o61eHue. Peenne
3a7a4, WJUTIOCTPHUPYIOLINX CBSI3U MEXKIY
pa3IUYHBIMU TEMaMU Kypca

97

98

99

IToBTopenue n o6o61meHue. Pemenue
3aj1a4, WLTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IMYHBIMU TEMAMU Kypca

IToBTopenue u o6o0mmeHue. Pemenune
3a71a4, WUTFOCTPUPYIOIINX CBSI3H MEXKIY
pa3IUYHBIME TEMaMH Kypca
IToBTOopenue u o6o0menue. Pemenue
3aj1a4, WLUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IUYHBIME TEMaMH Kypca

100

[ToBTOpenue u 06061meHue. Pemenne
3a]a4, HIUTFOCTPHUPYIOIINX CBSI3U MEXKIY




pa3IMYHBIMU TEMaMU Kypca

101 Hrorosast koHTpobHAs paboTa 1
[ToBTrOopenue u o6o0mmenue. Pemenue
102 3a/1a4, WLUTIOCTPUPYIOIINX CBI3U MEKITY 1
pa3IMYHBIMU TEMaMH Kypca
OBLIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTuieckue fI[Sy‘ICHl/Iﬂ :)Iﬁl?zs;osaTenbnme
padoThbI padoThI pecypen
1 Cunyc, KOCMHYC, TaHTeHC YIriioB oT 0 10 1
180°
5 OCHOBHOE TPUTOHOMETPUYECKOE 1
TOXJECTBO
3 @dopMyITbl TPUBEICHHS
4 ®opMyIibl TPUBEACHUS
5 Pemenne tpeyronsaukos. Teopema 1
KOCHHYCOB
5 Pewmenue tpeyronsHukoB. Teopema 1
KOCHUHYCOB
7 Teopema cuHycoB 1
8 Teopema cuHycOB
Pemenne npaktuyeckux 3anad ¢
9 HCII0JIb30BAaHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
Pemenue npakTuyeckux 3aaay ¢
10 HCIOJIb30BaHUEM TEOPEMBbI KOCUHYCOB U 1
TEOPEMBI CUHYCOB
Pemenue npakTuyeckux 3aaay ¢
11 HCIIOJIB30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
12 Pemenne npaktudyeckux 3anad ¢ 1




HCIIOJIb30OBAHHUEM TCOPEMEBI KOCUHYCOB U
TEOPEMBI CHHYCOB

Tpuronomerpudeckue GOpMyIbI IJIs

13 TUIONIA/IA TPEYTOJIbHHKA,
napaiesiorpaMma
Tpuronomerpuyeckue GopmMyIbl 1Jis

14 TIJIOIIAIN TPEYTOJbHUKA,
napaiesiorpaMma
Tpuronomerpuyeckue GopMybl 1Jis

15 TUIOLIAIA TPEYTOJIbHUKA,
napajuieniorpaMma
Tpuronomerpuieckne GOpMyIIbI IS

16 TUIOLIA/IA TPEYTOJIbHUKA,
napajuieiorpaMma

17 ®opwmyia ['epona

18 ®opmyna ['epona

19 ®opmyna ['epona

20 CDopMXJIa IUIOIAAN BBIITYKJIOTO
YeThIPEXYTrOJbHUKA

21 CI)opM}.{na IIJIOIIAU BBIITYKJIOTO
YeThIPEXYTrOJbHUKA

99 KonTponbhas padota no teme "Pemienue
TPEYroJIbHUKOB"

93 Xopasl ¥ T0100HBIE TPEYTOJIBHUKH B
OKPY>KHOCTH

24 Teopema o mpou3BeneHNH OTPE3KOB XOP/I

25 Teopema 0 npon3BeIEHUHN OTPE3KOB XOP.

26 Teopembl 0 Mpon3BEACHUN OTPE3KOB




CEKYILNX

Teopembl 0 IPOU3BEACHUN OTPE3KOB

27 1
CEKYIIUX
28 Teopema o KBasipaTe KacaTeabHOMN 1
29 Teopema o kBagpare KacaTenbHON 1
30 Teopembr UeBbl 1 MeHemast 1
31 Teopemsl UeBbl 1 Menenas 1
32 Teopembr UeBbl 1 MeHemast 1
33 [TonsiTHIE O TOMOTETHH 1
34 Kontponbnas padota nmo teme "[logodue 1
TPEyroJbHUKOB"
YpaBHeHHE NPSAMON Ha TIIIOCKOCTH.
35 YrioBoi Ko3DPHUITUEHT 1 CBOOOTHBIH 1
YJIeH, UX TEOMETPUUYECKUIN CMBICIT
YpaBHeHHE NPSIMOI Ha TIIIOCKOCTH.
36 VYrinoBoii ko3 GUIIMEHT ¥ CBOOOTHBII 1
YJIeH, UX TEOMETPUUYECKUN CMBICIT
37 [TapamiensHOCTh U IEPICHIUKYIIIPHOCTD 1
MPSIMBIX (Yepe3 yriioBon KodpuimenT)
38 VYpaBHEHHE OKPYKHOCTHU 1
39 HaxoxneHne nepecedeHnit OKpyKHOCTEN 1
Y TIPSIMBIX B KOOpIMHATAX
40 HaxoxeHue nepece4eHu OKpyKHOCTEN 1
Y TIPSIMBIX B KOOpIMHATAX
41 dopMya pacCTOSSHUSA OT TOYKH JI0 IPSIMO 1
42 [Imomane nmapamienorpaMma B 1

KOOpJMHATAX, TIOHITHE 00




OPUEHTUPOBAHHON IIOLIAIN

HpI/IMeHCHI/Ie METOJa KOOpAWHAT B

43 MPAKTUYECKH-OPUEHTUPOBAHHBIX
reOMETPHUECKUX 3aauax

44 KontponbHas padota nmo teme "Meton
KoopauHat"

45 BekTtopsl Ha nmockocTH
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB —

46 MpaBUJIa TPEYTOJIbHUKA
napajuiesorpaMma
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB —

47 MIpaBUJIa TPEYTOJIbHUKA U
napajuieniorpaMma

48 YMHOXEHHE BEKTOpa Ha YHCIIO

49 Koopaunats! BekTopa
CroxeHne 1 BBIYUTaHUE BEKTOPOB,

50 YMHOXEHHE BEKTOpa Ha YUCIIO B
KOOpAMHATax
CroxeHre ¥ BEIYUTaHHE BEKTOPOB,

51 YMHO>KEHHE BEKTOpa Ha YHCIIO B
KOOpAMHATax

59 [TpumeHeHre BEeKTOPOB B (hU3HKE, IICHTP
Mmacc

53 [TonsTre o 6a3uce (Ha MIOCKOCTH).
PaznoxeHus BEeKTOPOB 10 0a3ucy

54 [TonsTue o 6a3uce (Ha MWIOCKOCTH).
PaznoxeHus BEeKTOpOB 1o 0a3ucy

55 [TonsiTue o 6a3uce (Ha MIOCKOCTH).




Paznoxenus BeKTOpoB 1o 0a3ucy

CkansipHO€ MTPOU3BEICHNE BEKTOPOB,

56 Te€OMETPHUECKUI CMBICI U BHIPA)KEHUE B
JIeKapTOBBIX KOOPAWHATAX

57 JMcTpuOyTUBHOCTD CKAJIIPHOTO
MIPOU3BEICHUS

58 CkansipHoe MpOU3BE/ICHUE U
MPOELMPOBAHUE

59 [TpuMeHeHne CKaIIpHOTO POU3BEACHUS
BEKTOPOB TSI HAXOXKJICHHUS JUTMH U YTJIOB

50 [IpuMmeHeHne CKaIsipHOTO MPOU3BEACHUS
BEKTOPOB JUISl HAXOXKACHUS UTHH U YTJIOB

61 [TpumMeHeHne CKaIIpHOTO POU3BEACHUS
BEKTOPOB I HAXOXKJICHHS JUTMH U YTJIOB

62 Pemenue reoMmerprueckux 3agad ¢
MTOMOUIBIO CKAISIPHOTO MPOU3BEICHUS

63 Pemienue reoMeTpudeckux 3aaad ¢
MOMOIIBIO CKAISIPHOTO TIPOU3BEICHUS

64 Kontponbnas padota mo teme "Bektopsr”

65 [IpaBuibHBIE MHOTOYTOJIBHHKH,
BBIUMCIIEHUE X 3JIEMEHTOB

66 [IpaBuiIbHBIE MHOTOYTOJIBHHKH,
BBIUUCIIEHUE UX 3JIEMEHTOB

67 [TpaBuIHHBIE MHOTOYTOJIBHUKH,
BBIYUCIICHUE UX JIEMEHTOB

68 [TpaBuiIbHBIE MHOTOYTOJIBHHKH,
BBIUUCIIEHUE UX 3JIEMEHTOB

69 Yucno T v UTHHA OKPY)KHOCTH




70 Yuco T ¥ IMHA OKPY>KHOCTH 1

71 JlnvHa TyTH OKPYKHOCTH 1

72 JUlHa Ayru OKpY>KHOCTH 1

73 Panuannas mepa yriia 1

74 Pannannas mepa yria 1

75 [Tnomans Kpyra u ero 3JeMEHTOB (CEKTOpa 1
1 CETMEHTA)

76 [Tnomane Kpyra u ero 3IeMEeHTOB (CEKTOpa 1
1 CErMEHTA)

77 [Tnomans Kpyra u ero 3JeMEHTOB (CEKTOpa 1
U CETMEHTA)

78 Brruuciienue nepuMeTpoB | IUIOMIACH 1
¢buryp, BKIIOYAIOMIUX 3JIEMEHTHI KpyTa

79 Beruncienue nepuMeTpoB | ILUIOMIAICH 1
¢buryp, BKIIOUYAIOIIUX 3JIEMEHTHI Kpyra

80 KonTponbhas no reme "/[nuna 1
OKPY>KHOCTH M ILIOIAaab Kpyra"

81 LlenTpanpHasi cCHMMETpHS 1

82 IleHnTpasibHO-CUMMETPUYHBIE PUTYPBHI 1

83 [Tooport 1

84 OceBas cummerpus 1

85 durypsi, (jI/IMMeTpI/ItIHI)Ie OTHOCHTEITEHO 1
HEKOTOPOH ocH

86 [TapannenpHblil IepeHoOC 1

87 IToHsATHE IBM)KEHUS U €0 CBOIICTBA 1

88 PaBenctBo ¢uryp 1

89 [IposiBieHNsT CHMMETPUH B TIPUPO/JIE, 1




JKUBOIIUCH, CKYJIBIITYpE, apXUTEKTYype

90

91

Kommno3unuu asuxeHuit (mpocreime
IIPUMEPHI)

[ToBTOpenue u 06o0meHue. Pemenue
3a/1a4, WLUTIOCTPUPYIOIINX CBI3U MEKITY
pa3IMYHBIMH TEMaMH Kypca

92

[ToBTrOopenue u o6o0mmenue. Pemenue
3a/1a4, WUTFOCTPUPYIOIIUX CBA3U MEKIY
Pa3IMYHBIMU TEMaMHU Kypca

93

[ToBTropenue u o6o0meHue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IMYHBIMU TEMAMU Kypca

94

95

96

[ToBTOpenue u 06o0mEeHue. Permenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IUYHBIME TEMaMH Kypca
IToBTopenue u o6o61meHue. Pemenue
3a71a4, WUTFOCTPUPYIOIINX CBSI3H MEXKIY
Pa3IUYHBIMHE TEMaMH Kypca
[ToBTOpenue u o6o61eHue. Pemenne
3a71a4, WUTFOCTPUPYIOIINX CBSI3H MEXKIY
Pa3IUYHBIMHE TEMaMH Kypca

97

[ToBTOpenue u 06061eHue. Pemenue
3a7a4, WIUTFOCTPHUPYIOIINX CBSI3U MEKIY
pa3NUYHBIMM TEMaMH Kypca

98

99

[ToBTOpenue u 06061eHue. Pemenue
3a7a4, WIUTFOCTPHUPYIOIINX CBSI3U MEKIY
pa3IUYHBIMU TEMaMU Kypca

IToBTropenue u o6o0menue. Pemenue




3aJ1a4, WUTIOCTPUPYIOLIMX CBA3H MEXKIY
pa3IMYHBIMU TEMaMHU Kypca

[ToBTropenue u o6o0mmenue. Pemenue

100 3a1a4, WUTIOCTPUPYIOIINX CBSI3H MEKITY 1
pa3TUYHBIMU TEMaMHU Kypca
101 HroroBast koHTpobHAs paboTa 1
[ToBTrOopenue u o6o0mmenue. Pemenue
102 3a]1a4, WUTIOCTPUPYIOIINX CBA3H MEKIY 1
pa3IMYHBIMH TEMaMH Kypca
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME







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

VYuebnuk. 'eomerpus 7-9. Aranacsu JI.C., byty3oB B.®., Kanomues C.b. u np.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bu6mmoreka IJOK






