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MNOACHUTEJBHASA 3AIINCKA

['eomeTprss Kak OAMH W3 OCHOBHBIX Pa3/eNiOB IMKOJIHHOH MaTeMAaTHKH,
UMEIOIINI CBOEH IeNbI0 00€CIeYnTh M3YYCHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHWH U B3aMMHOE pACIOJIOKEHHE, OINUpaeTcs Ha JOTHYECKYIO,
J0Ka3aTeNbHYIO JUHHIO. [I[eHHOCTh M3ydeHHs TeOMETPHH Ha YPOBHE OCHOBHOTO
o01ero oopazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YIUTCS MTPOBOIUTH
JI0Ka3aTeNbHBIE PACCYKICHHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUCHMSI, JOKAa3bIBATh
UCTUHHBIC YTBEPKICHUS W CTPOUTHh KOHTPIPUMEPHI K JIOXKHBIM, MPOBOJIUTH
pacCy X JIe€HUs «OT TPOTHBHOTO», OTJIMYaTh CBOWCTBA OT TPHU3HAKOB,
dbopmynupoBaTh 0OpaTHbIe yTBepKIeHus. Oco00e 3HaUeHUE T0Ka3aTeIbHas JIUHUS
UMeeT I YIIIyOJIEHHOTO N3YUYEHUSI MaTEeMaTUKH.

[enbto U3yyeHUs] TEOMETPUU SIBISIETCS UCIIOJIb30BAHUE €€ KaK MHCTPYMEHTA
IIPU PEIICHUHN KaK MAaTEMaTHIECKUX, TaK U MPAKTUYECKUX 33]1a4, BCTPEUAIOLITNXCS B
peanbHOM  kM3HU.  OOyyaromMiics  JOJDKEH  HAyYUThCS  ONpPEAEIAThb
T€OMETPHUECKYI0 (UTYpPY, OMUCHIBATh CIOBAMH YepTEX WM PUCYHOK, HAUTH
IJIOMIAJh  3€MEJIbHOTO  y4acTKa, pPAacCUUThIBaTh  HEOOXOAUMYIO  JUIMHY
ONTOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOMJIS.
DTOMY COOTBETCTBYET BTOpas, BHIUMCIUTENbHAS JIMHUS B U3YYCHUHU T€OMETPHH.
[Tpu pemenny 3amad MPAKTHYECKOTO XapakTepa OOYyYarolUiics YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM  PEATbHBIX JKU3HEHHBIX CUTYyallMii, MPOBOJIUTH
BBIYHCIICHUS U OIIEHUBAThH aJIEKBATHOCTh MOJTYYEHHOTO pe3yJIbTara.

Oco6eHHOCTh YueOHOT0 Kypca YriTyOa€HHOT0 U3yUYeHHS TeOMETPUN COCTOUT B
TOM, YTO OOyYaIOIUECs HE MPOCTO 3HAKOMSITCS C OTMPEACTIEHHBIMH MOHITHIMH, a
YBEpEHHO OBajeBaloT nMH. CyIECTBYIOINE TEMbI MPOrpaMMbI 0a30BOro Kypca
reOMETPUH U3Yy4aloTcs Ha OoJiee TIIyOOKOM YpOBHE, a 00yJaronuecs mpuoopeTaoT
YMEHUS, TMOMOTAIIINE MM YBEPEHHO NPUMEHSTh CBOM 3HAHHS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXHBIX MPEAMETax, Mpexke Bcero pusnke u nHhopMaTuke,
a TaKKe IOJIb30BAThCSA TMOJYYCHHBIMH 3HAHUSMU TIPU PEIICHUU TPAKTHUYECKUX
3amad.

CornacHo yuyeOHOMY IJ1aHy B 7-9 Kilaccax u3ydaercs yriryOJIEHHbIN yueOHbIN
Kypc «['eomerpusi», KOTOpBI BKIIOYAET CIEIYIOIMIME OCHOBHBIE pa3ieibl
comepkanusi: «Hawama  reomerpum», «TpeyrompHukn», «OKpPY>KHOCTHY,
«YetbipéxyronpHukmny», «[lomobuey, «dneMeHTs TpuroHoMeTpumny, «Ilmomaam», a
Takke «Meton koopauHaty», «BekTops», «IIpeobpazoBanust MIOCKOCTI.

Ha uzyuenue yue6Horo kypca «I'eomerpusi» orBoautcs 306 yacos: B 7 kinacce
— 102 gaca (3 yaca B Heaento), B 8 kiacce — 102 gaca (3 yaca B Henento0), B 9 kinacce
— 102 gaca (3 Jaca B HefIeINIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Hayaja reomerpun

Hcropusi BO3HUMKHOBEHHsS U pa3BUTHA TeoMmeTpuu. HadaibHble NOHATHS
reomeTpun. Touka, mpsiMasi, oTpe3ok, ayd. Ilonstue o0 axcuome, Teopeme,
JI0KAa3aTeJIbCTBE, ONPEICICHUN.

B3anMmHOE pacnonokeHue TOYeK Ha HpsMou. M3mepeHue MIMHBI OTpeE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[lonymockocts W yroi. Buael yrinos. HM3MepeHune Benu4YuH  YIVIOB.
BeprukanbHble U CMeXHBIE YIUIbl. [lapasienbable U EpIICHIUKYIIAPHBIE IIPSAMBIE.
PaccrosiHue ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. J[ninHa stomanoi. MHoroyronsHuku. [lepumerp
MHOTr'OYyroJibHuKa. [IoHsTHE O BBIYKIIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TmpencTaBICHUS O paBEHCTBE (QUIYp, HUX PACIOIOKECHUH,
CUMMETPHH.

[Ipocrenmmue nmoctpoeHus. MTHCTpyMEHTHI 111 N3MEPEHHUN U IOCTPOCHUM.

TpeyroabHuku

Buzasl TpeyroJbHUKOB: OCTPOYIOJIBHBIE, MPSIMOYTOJIBHBIE, TYIOYI'OJIbHBIE,
paBHOOEZpEHHbIE, pPAaBHOCTOpOHHME. Meanana, OuccekTpuca M BbBICOTA
TPEYTOJIbHHUKA.

PaBeHcTtBo TpeyronbHUKOB. IlepBblii W BTOpPOW NIPU3HAKA pPAaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [Ipu3Hak
paBHOOEAPEHHOTO TPEYroJibHUKA. TpeTuil mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXIy CTOPOHAMH W yriaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O ITIMHE TOMAHOM.

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA 0CEBOM cummeTpuu. [Ipumepsl
CUMMETPHUH B OKPYKAIOILIEM MHPE.

IMapaanensHbie npsimbie. CyMMa yrji0B MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSIMBIX, UICTOPUYECKHUE CBEACHUS O IocTynare EBkimnaa u o
posin JIo6aueBCKOro B OTKPBITUM HEEBKIIMIOBOI reomeTpun. CBOMCTBA U TPU3HAKU
napauiesibHbIX OpsiMbix. CyMma yIJIOB  TpeyrojibHHMKa. BHeEmHWE  yIubl
TpeyroysibHUKa. CyMMa BHYTPEHHHX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHble TPEYroJAbHUKH

[Ipu3Haku paBeHCTBa NPSMOYTOJIBHBIX TPEYTrOJbHUKOB. Ilepnenaukyisap u
HakJIOHHasA. CBOMCTBO MeAuaHbl MIPSMOYTOJIBHOIO TPEYTOJIBHUKA, IIPOBEIEHHON K
runotenyse. [IpsMoyronabHbIi TPEYTrOJIbHUK C YIiioM B 30°.

OKpyxKHOCTH



[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTbl OKPYXHOCTH W Kpyra: LEHTP,
paauyc, AuaMeTp, XOpJaa, UX CBOMCTBA. B3auMHOE pacloIoKeHUE OKPYKHOCTU U
npsamoil. KacatenbHas u cexyias K OKpyKHOCTH. OKpy>KHOCTb, BIICAHHAS B YTOJL.
[Ipocreiimme NOCTPOEHUS ¢ TOMOIIBIO IUPKYJIS U JIMHEUKU.

I'eomerpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reOMETpUIECKUX MECT
TOYEK HA TUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIIEHANKYJIISAP K OTPE3KY
KaK TeOMETpUYecKHue Mmecra ToueK. OnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
1eHTp. MeTo reoMeTpruIeCcKX MECT TOUEK IPH PELICHUH T€OMETPUUECKUX 3a4ad.

ITocTpoenus ¢ MOMOIIBLIO HMPKYJIA U JHHEHKH

Uctopuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHHM, STallbl
34141 HA MIOCTPOEHNs, PEICHUE 3a7a4 Ha IOCTPOECHNUE LIMPKYJIEM U JINHENKOU.

8 KVIACC

YeThIpEéXyroJibHUKH

[lapamnenorpamm, ero MNpuU3HAKW U cBoicTBa. [IpAMOyroiabHUK, pPoMO,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, e€
cBoMcTBa M pu3HaKu. [IpsmoyronbHas tpaneuusa. CpenHss TUHUS TPANICLHH.

CpenHsast nUHUSL TPEYroJbHUKA. MeToj yIBOCHUSI MEIHAaHbl TPEYTrOJbHHKA.
Teopema o nepeceyeHN MeIMaH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O MPOMOPUUOHAIBHBIX OTpe3kax. Teopema
BapunboHa 1151 TPOU3BOJILHOTO YETHIPEXYTOJIBHUKA.

[{eHTpalbHO-CUMMETPUYHBIE (PUTYPHI.

IMoxoome

[Tonmobue TpeyroabHUKOB, Kod(dunueHnt mnomodus. I[lpusznaku mnomoOus
TpeyroapHUKoB. [IpuMeHeHue mMomo0us MpU PEIICHUH TEOMETPUUYECKUX U
MPAKTUYECKUX 3a7a4.

ILiowans

[Tonsitue o mmomanu. CBoWcTBa IUIOMIANIEH TEOMETPUYECKUX GUTYp.
[Ipocreiimme GopMyIbl 7S IO TPEYTOIbHIKA, MapauieiorpaMma, pomoa u
Tpaneuuu. [nomaau nogoOHbIX ¢uryp. OTHOILIEHHE TUIOMIAAEH TPEYTOILHUKOB.

Teopema IIudaropa

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

DJIeMeHTbl TPUTOHOMETPUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPsIMOYTOJbHOIO
TpeyrojibHuKa. TpuroHomerpuueckue ¢ynkiuu yriaoB B 30° 45° u 60°.
[IponnopuHOHAIBHBIE OTPE3KH B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

YIibl 1 4eThIPEXYT0JbHUKH, CBA3AHHbIE C OKPYKHOCTbIO



BrmcaHHbIE ¥ IEHTPAJIBHBIE YIJIBI, YTOJI MEKy KaCaTEIIbHOW U XOPJAOH. Y TJIbI
MEXKIy XOpJaMH M CEKyIlMMH. BHHcaHHble W ONMCAaHHBIE OKPYXHOCTHU
TPEYroJIbHUKA M YEThIPEXYroJbHUKU. CBOIICTBA M NPU3HAKH BIHCAHHOIO
4eTBIPEXYTrOJIbHUKA. B3amMHOEe pacnosokeHue IByX OKpykHocTed. Kacanue
OKpy>kHOCTel. O01IMe KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemenue TpeyrojibHUKOB

Cunyc, xocuHyc, TaHreic yrioB ot 0° nmo 180°. OcnHoBHOE
TPUTOHOMETPUYECKOE  TOXKIECTBO. Q@opmynbsl  npusBeneHus.  Pemenue
TPEYTOJIBHUKOB. Teopema KOCUHYCOB U TeOpeMa CUHYCOB. PellleHne MPakTUYeCKUX
3a/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB. Pemenne 3a1a4u
F€OMETPUYECKON ONTUKH.

Tpuronomerpuueckue dopMmynsl IS IUIOWAAM  TPEYroJbHUKA,
napajuienorpamma, pomb6a, tpaneuuun. Popmyna ['epona. dopmyna miomanu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IHoxoOue TpeyroiLHUKOB

Xopabl ¥ TOAO0OHBIE TPEYTOIBHUKH B OKPY>KHOCTH. Teopema o mpou3BeIeHUU
OTPE3KOB XOPJI, TEOPEMBI O POU3BEICHUH OTPE3KOB CEKYLIUX, TEOPEMa O KBapare
KacaresbHOU. [IpuMeHeHune npu pereHnn reoMeTpuIecKux 3a1ad. Teopemsl UeBsl
u Menenas. [lonsitue o romoreTun.

MeTtoa koopauMHaT

VYpaBHeHUE NpSAMOW Ha TJIOCKOCTU. YTJIO0BOM KOA(M(UIHMEHT U CBOOOIHBIN
YWIEH, UX TIEeOMETPUYECKHM CMbICH. IlapannenbHOCTs M NEPHEHIUKYISAPHOCTD
psMBIX (depe3 yriioBoi ko3 UIIMEHT).

YpaBHeHUE OKPY)KHOCTU. HaxoxneHre nepeceueHuii OKpy>KHOCTEU U MPSIMBIX
B KoopauHarax. @Dopmyna paccTosHUsA OT TOYKUM 10 mpsamon. Ilmomans
napajjiesorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTUPOBAHHOW IUIOIIAJIH.
IIpuMeneHne MeTo1a KOOPAUHAT B IPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX
3a/1a4ax.

BekTopsl

Bekropel Ha miockocTu. CloKEHHWE W BBIYMTAHWE BEKTOPOB — IIpaBUia
TPEYTOJbHUKA U NapajulesiorpaMMa. Y MHOKEHHE BEKTOpa Ha 4yncio. KoopauHarsl
BekTOpa. CJIOKEHME M BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHne BEKTOPOB B (PU3UKeE, IICHTP Macc.

[lonarue o Oasuce (Ha IUIOCKOCTH). PasiioeHuss BEKTOPOB IO 0Oasucy.
CkansipHo€ TPOU3BENCHUE BEKTOPOB, '€OMETPUUYECKUN CMBICI U BBIPAXKEHHUE B
JEKapTOBbIX KoopauHaTaX. JMCTpUOYTHUBHOCTh CKaJsPHOIO IPOU3BEACHUS.
CkansipHO€  TPOW3BEACHUE M MNpOEHUpOBaHHE. [IpUMEHEeHuEe CKaIIpHOro



IIPOM3BEACHUS BEKTOPOB Ul HAXOXKIECHWS [JJIMH W yriaoB. Pemenwne
T€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAJIIPHOIO IMPOU3BEACHUS.

JIIMHA OKPYKHOCTH M IUIOLIAb Kpyra

[IpaBuIbHBIE MHOTOYTOJIBHUKH. J{1IMHA OKpYKHOCTHU. [ 'pasycHas u paguaHHast
Mepa YIUVIa, BBIYMCIICHME IUIMH AYr OKpyxHocTeW. I[lmomane kpyra, cekropa,
cermeHTa. Mcropuueckue cBeieHrns 00 M3MEPEHUH IJTMHBI OKPY>KHOCTH M TIJIOIIAIN
Kpyra.

JIBMKeHUsI TUIOCKOCTH

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

[lonsitue nBHXEeHHS W ero cBoiicTBa. PaBeHcTBO ¢uryp. IlposBienus
CUMMETPUM B IPUPOJE, >KMBOIMCH, CKYJIbOType, apxurekrype. Kommosunuum
IBUKEHUH (mpocTeiiiue npuMepsl). [[pumeHeHre B reOMeTpUUECKUX 3a7adax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOT'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS IPOrpaMMbl 110 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJbI, K HMCIOJIb30BAaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PyHKIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp IPpakJaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOT0 BOCTIUTAHUSA:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B PpEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEIMHON MNpodeccruOoHaIbHOM
JESTEIIbBHOCTH M Pa3BUTHUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOpPOM U
NOCTPOECHHUEM MHAMBUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYeCKON HaykuM Kak cdepbl UelI0BEYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaT€MaTHYECKOW KyJbTYpPOHW KaK CPEICTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HAaBBIKAMU MCCIIEOBATEIBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BOCHHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1ATONOTy YU :



FOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  IUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ IMpaBa JAPYroro 4eioBeKa;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA IPUMEHCHUE MATEMATUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAaHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUI VISl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTBbHOTO
XapakTepa dKOJOTHUECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEU KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS y NPYTUX JIOJIEH, MpUOOpEeTaTh B COBMECTHOU JEATEIHHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHSI, TUIIOTE3bI 00 00BEKTaX U SABJICHUSIX, B TOM UYHCIIC paHEe HEU3BECTHBIX,
0CO3HaBaTh JCPHUIUTH COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, IJIaHUPOBATH
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PCEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEIbHBIMU  JIEUCTBUSIMH,  YHHBEPCAIbHBIMA  KOMMYHHKATHBHBIMU
JEHCTBUSIMHU M YHUBEPCATBHBIMH PETYJISTUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
ba3oBble JJornueckue aeicTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATHUM, OTHOIICHUH MEXJIy MOHATUSAMH, (PopMyIUpoBaTh
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIACCU(DUKAIUH,
OCHOBaHWsI /711 0000IICHHS 1 CPABHEHHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIHN3a;



BOCIIPUHUMATh,  (OPMYyIUpPOBaTb U  NPeoOpa3OBBIBATH  CYXKICHUS:
yTBEpUTENbHbBIC U OTPUIIATENIbHBIC, €AUHIUYHbIC, YACTHBIC U 00IIUE, YCIOBHEIC,

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JieNaTh BBIBOJBI C HCIOJB30BAHHWEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUCHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPXKICHUM (MpsSMbIe U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MATEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPHUMEDHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB pPEIIEHUs, BEIOUpPATh HanboJIee MOIXOAIIUN C YIETOM CaAMOCTOSITEIbHO
BEIJICIICHHBIX KPUTEPHCB).

ba3oBble uccienoBareibckme 1eiCTBUSL:

UCTION30BaTh BOMPOCHI KaK HMCCIEAOBATENbCKUIT WHCTPYMEHT ITO3HAHUA,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTHUBOpEUHE,  MpodieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (hopMUpOBaTH THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UIINIO, MHCHHUE;

IPOBOJAUTH IO CAMOCTOSITENIFHO COCTABJIIGHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE TI0 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAOMIOACHMS,  HMCCIEAOBAHMS, DKCIEPUMEHTAa, OIICHHUBAThH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE TIPOIECCa, a TakKXKe BBIIBUTATH
MIPETOJIOKEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATh HEJAOCTATOYHOCTh W HM30BITOYHOCTH HWHGOPMAIMH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

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

BbIOMpaTh (QopMy mpenacTaBieHUss UHGOpPMAIMUM M WLIIOCTPUPOBATH
pelaemMsbie 3a/1a4M CXeMaMu, IMarpaMmMaMu, HHOU rpadukoi U uX KOMOMHALIMSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



BOCIIPUHUMATH U (OPMYJIMPOBATH CYXKACHHUS B COOTBETCTBHH C YCIOBHUSIMU U
HEeJISIMHA OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTh TMOSCHEHHWS IO XOAYy pELICHUs 3ajaud,
KOMMEHTHUPOBATh MOJYYCHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha TOHUCK
peIlIeHHUs, COIMOCTABISATH CBOHM CYXIEHHUS C CYXICHUSMHU JAPYTUX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIIATh PE3yJbTAThl PEHICHUS 3a/1aui, SKCIIEPUMEHTA, UCCIICIOBAHUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHHS C YYETOM 3aaad
MPE3eHTAINN U 0COOCHHOCTEN ayTMTOPHUH;

MOHUMAaTh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOM
paboThl MpU pEIICHUH Y4eOHBIX MaTEMaTHYECKUX 3a]ad, MPUHUMATh IIENb
COBMECTHOHM JesTeNbHOCTH, IUIAHUPOBATh OPTraHU3AIMI0O COBMECTHOH paloTHI,
pacmpenenatb BUABl paboT, TOrOBapUBaThCs, OOCYXKIATh MPOIECC U PE3yNbTar
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B IpynmnoBbIX ¢opmax paboThl (0OCyxkaeHHs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U UHBIE); BBITIOIHSATH CBOIO YaCTh PaOOTHI U KOOPIUHUPOBATH
CBOM JICWCTBUA C JPYTMMH YJ€HAMH KOMaH/bI, OIICHUBATh KaYeCTBO pe3yibTara
KaueCTBO CBOETO BKJIAJa B OOMIMI pe3yJbTaT Mo KPUTEPUSIM, CPOPMYIUPOBAHHBIM
YY4aCTHUKAaMHU B3aUMO/ICHCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

BBISIBJIAITH MPOOJIEMBI JJISl PEIICHUsl B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIbHOE,
IpyHIIOBOE);

CaMOCTOATENILHO COCTABJAThH IJIaH, aJTOPUTM pEUIeHUs 3ajaud (WU €ro
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYpcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
pelIeHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMHM CaMONPOBEPKH, CAMOKOHTPOJISI MpoIecca U pe3yJibTaTa
pelleHus: MaTeMaTHYeCcKOH 3a1a4u, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUICHUU 3a]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HallICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHWBATh COOTBETCTBUE pe3yJbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEOCTIKEHUS 1EIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BBIPAXaTh AMOLUHU TPU U3yYEHHUH MaTEeMaTHYECKUX OOBEKTOB M (PaKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xoniy 06y4denus B 7 kj1acce 00y4Jaromunics MOTYYUT CIEAYIONTNE TPEIMETHBIC
PE3yJbTaTHI:

Pacrio3naBaTh UW3y4eHHBIE TE€OMETpUYECKHE (UTYpBI, ONpEaeisaTh UuX
B3aMMHOE PACIOJIOKEHUE, H300pakaTh TeOMETPUUECKHE (QUTYpPbI, BBIMIOIHSATH
YEPTEKH MO YCIOBUIO 3a/1aud. MI3MepATh TMHENHBIC U YIJIOBBIE BEJIMYUHEBI. Pemars
3a71a4M HA BBIYKMCJIEHUE JIMH OTPE3KOB U BEJIMYMH YTJIOB.

Jlenath TPUKUAKY U OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIIMYMH MPEIMETOB B
peaTbHOM KU3HU, Pa3MEPOB MPHUPOAHBIX OOBEKTOB. Paznuyarh pa3Mepbl ITHX
OOBEKTOB IO MOPSIKY BETUUHHBI.

CTpOouTh YEPTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCAd MpPHU3HAKAMU PABEHCTBA TPEYTrOJIbLHUKOB, HCIOJIb30BATh
MPU3HAKHU M CBOMCTBA PaBHOOEPEHHBIX TPEYTOJIHHUKOB MPHU PEIICHUH 3a]1a4.

[IpoBONUTE JTOTHYECKUE PACCYKICHUSA C MCIOJIb30BAHHEM I€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCAd MNpHU3HAKAMU PABEHCTBA MNPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM MEJUAHBI, MPOBEAEHHOUN K TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELICHUU F'€OMETPUUECKUX 3a/1a4.

OnpenensTs napawieIbHOCTh MPSAMBIX C ITOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
C HUMH cekymiada. OnpeaensiTh NapajyieIbHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA
PACCTOSTHUM OT TOYEK OAHOM IPSAMOU A0 TOUEK APYTrOU MPSIMOM.

Pemiats 3a1auun Ha KileTyaTol Oymare.

[TpoBOIUTH BRIUMCICHUS U HAXOUTh YHUCIIOBBIC 1 OYKBEHHBIE 3HAUCHHUS YTIIOB
B F'€OMETPUYECKUX 3a7a4ax C MCHOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIbHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX MpU TEPECEYCHUU JBYX
MapaJJICTbHBIX MPSIMBIX CEKYIIEeH. Pelats mpakTUUeCKre 3aa4yd Ha HAXOXKICHUE
YIJIOB.

Bnaners monsituem reometrpuueckoro mecta touek (I'MT). Omnpenensth
OMCCEKTPUCY yIJIa U CEPEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK r€OMETPUUYECKUE
MecTta Touek. [loap30BaThCs MOHATHEM TeoMeTpuueckoro mecta Touek (I'MT) npu
JI0KA3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PEILICHUH 3aa4.



®opMynUpOBaTh ONPEAECIECHHUS OKPYKHOCTHM M KPyra, XOpAbl U JAAMETpa
OKPYKHOCTH, YBEPEHHO BJIAJETh UX CBOMCTBAMH. Y METh JOKA3bIBAaTh U NPUMEHSTh
ATH CBOMCTBA IIPU PEIICHUU 3a7a4.

BrnageTe MOHATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ MeHTp. Jloka3pIBaTh U UCIOJIb30BaTh (DaKThl O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCS B OAHOM TOYKE, U O TOM, UYTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHHUKA IEPECEKAIOTCSA B OJTHOM TOUKE.

BrnaaeTe moHSATHEM KacaTeIbHONW K OKPY)KHOCTH, MOJIB30BATHCSI TEOPEMOM O
MEePIEHAUKYJISIPHOCTH KacaTeJIbHOM M paanyca, MPOBEAEHHOTO K TOUKE KacaHUs.
Jloka3piBaTh PABEHCTBO OTPE3KOB KACATEIIBHBIX K OKPYKHOCTH, ITPOBEAEHHBIX W3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUN T€OMETPUUYECKUX 3a]1a4.

Jloka3plBaTh M NOPUMEHSATH NPOCTEUIINE TEOMETPUYECKUE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOIUTE OCHOBHBIE TEOMETPUUECKUE TTOCTPOEHHUS C TTIOMOIIBIO IUPKYIS U
JIMHEUKHU.

K koH1y oOyueHus B 8 ki1acce 00ydaromuiics NOJyduT CAEAYIOLUE IPEAMETHbIE
pe3yiabTaThl:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, HUX JJIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMM IPHU PEIICHUU T€OMETPUYECKUX 3ahad. PaznuyaTh
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0Oa u npsMOyrojbHUKa, 10Ka3bIBaTh
UX U YBEPEHHO MPUMEHSTH IPU PEILIEHUH T€OMETPUUYECKUX 3a/1a4.

Hcronb30BaTh CBOMCTBA TOUKU MEPECEUEHUST MEANAH TPEYTOJIbHUKA (LIEHTpa
Macc) B pPEILICHUH 3a/1ay.

BnaneTs noHsATHEM CpeHEN TUHUU TPEYTOJIbHUKA U TPANELIUH, TIPUMEHSTh UX
CBOWCTBA IPU PELIEHUH TeOMETPUUECKUX 3a1ay. Mcnonb3oBaTte Teopemy Daneca u
TEOpPEMY O TNPOMOPLHOHAIBHBIX OTpEe3KaxX, NPUMEHATh HX I PELIEHUs
MPaKTUYECKUX 3a]1a4.

Pacno3HaBaTh UEHTpaJbHO-CUMMETPUYHbIE (DUTYpbl W HCIOJNB30BATH HX
CBOICTBA IIPU PEUICHUU 3a7a4.

Brnanets moHsTHSMH TMOA00US TPEYroJIbHUKOB, Kod(duimenta momoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYrOJIbHUKOB. MIMETh MpencTaBieHue o
npeoOpa3oBaHuu MoAoOUA U O MOAOOHBIX (urypax. [lonb3oBaTbes MpU3HAKAMU
noj00usl TPEYroJbHUKOB MPU PEIICHUH TeoMeTpuYeckux 3anad. JlokasbiBaTh U
IPUMEHATH OTHOIIECHHS IPOMOPLMOHAIBHOCTH B MPSAMOYTOJIBHBIX TPEYTrOJIbHUKAX.
[TpumensTh Mog0OKE B MPAKTUUECKUX 33auax.

BeiBomuTh W ucCHonp30BaTh mpocTeiimue  (GopMynbl AN IUIOIIAAH
TPEYrojbHHUKa, NapaieaorpaMma, poMoa 1 Tpanenuuu. Berauciuare (pa3nuyHbIMU
cnocobaMy) IUIOUIa[b TPEYroJbHUKA M IUIOIIAJM MHOTOYIOJbHBIX (UTYp
(monb3ysich, TAE HEOOXOAWMO, KaJIbKYJISATOPOM). 3HATh OTHOIICHHE IUIOMIACH



NoJOOHBIX (QUTYp U MPUMEHSATH MpPH pelieHuH 3aaad. [IpuMeHSTh MOTydeHHBIE
YMEHUS B MPAKTUYECKHX 3a/1a4ax.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUsT TEOMETPUYECKUX U
IIPaKTUYECKUX 3aaa4. CTPOUTH MaTEMAaTUYECKYIO MOJIENb B IPAKTUYECKHX 3a7a4aXx,
CaMOCTOATEIIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JUIMHBI.

Bianerp MOHATHEM BIMCAaHHOTO MW ILEHTPAIBHOTO YIVIA, YyIia MEXIY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW M BIIMCAHHOM OKPYKHOCTH TPEYIOJIbHMKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/a4.

[IpuMeHATh NOJIy4eHHBIE 3HAHUS Ha MPAKTHKE — CTPOUTh MAaTEeMaTUYECKUE
MOJEJIN JUIS 3a/1a4 PEaJbHON JKU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NPUMEHEHUEM TMOAOOUS W TPUTOHOMETPHUM (MOJB3YSACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K koHIty oOyueHust B 9 ki1acce oOy4aromuiics MOTyYuT CIAEAYIONINE MPEIMETHBIC
PE3YJbTaTHI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMU OCTPBIX YIJOB, YMETh HaXOJIUTh C UX
NOMOUIBIO Pa3IMYHbIE 3JIEMEHTHl MPSAMOYTOJBHOTO TPEYrOJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) TUHbI
Y YTJIbl JUTsl HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBaThcsa GopMysiaMH MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKZCCTBOM JUIA HAXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYMHAMM.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, IPUMEHATH UX IS
HAXOXKJEHUS PA3JIUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY),
IIPU PEUIEHWH TeOMETpUYECKUX 3anad. [IpuMeHsATh NoJlydeHHBbIE 3HAHUS TIpU
pelIeHNN NTPAKTUYECKUX 3a1ad.

[IpuMEHSATH TPUTOHOMETPHIO B 337a4aX HA HAXO0KJICHUE IJIOIIAI1, BEIBOAUTH
U BIIQJIETh TPUTOHOMETPUYECKUMHU (POpMyNaMH JUIsl TUIOIIAAU TPEYTOJIbHHKA,
napajienorpamma, poM0a, Tparneuu, BIBOAUTh U TpUMEHATh hopmyiny ['epona u
dbopMyy JUIs TUIONIAAM BBITYKIIOTO YEThIPEXYTOJIbHUKA.

MmeTts npencraBiaeHue 0 TOMOTETUN, IPUMEHATH B IPAKTUYECKUX CUTYaLUX.

Hcnonb3oBath Teopemsl UeBbl 1 MeHenas rpu peieHuu 3a1ay.

Hcnonp30BaTh TEOpEMBI O BIMCAHHBIX YIJIaX, YIJAX MEXAY XOpIaMH
(CeKyIMMHM) U yTiie MeXAY KacaTelIbHOM U XOPAOH NP PEIIEHUN T€OMETPUUYECKUX
3amad. JloKa3plBaTh W NPUMEHATH TEOPEMBI O IPOU3BEIACHUH OTPE3KOB XOpI, O
IIPOU3BEACHUH OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeIbHOM.

Bnagers moHsATHEM KOOpPAMHAT Ha IJIOCKOCTH, paboTaTh C ypaBHEHHEM
npsMOl Ha TMJIOCKOCTH. Bianers NOHATUSMU YriaoBoro kodpduiueHta u
CBOOOJHOTO 4YJIeHa, MOHUMATh MX T'€OMETPUYECKUU CMBICI M CBS3b YIJIOBOTO
K03 uIMeHTa ¢ BO3pacTaHUEM U yObIBAaHHEM JTUHEHMHON PYHKIIMH. YMETh peliaTh



METOJOM  KOOpJIMHAT  3aJayd, CBS3aHHbIE C  [APAUIEIBHOCTBIO U
NEPHEHANKYJIAPHOCTBIO TMPSAMBIX, IEPECEUYEHUEM MPSAMBIX, HAXOXKJIECHUEM TOYEK
NIEPECEUCHHUS.

BeiBonuTe M BiIAfETh ypaBHEHUEM OKpPYXHOCTH. lMcnonp3oBaTh METON
KOOpAMHAT JUIsl HAXOXJECHUS IEPECEUCHUN OKPYKHOCTEH U IpsMbIX. Brnaners
dbopMynaMu paccTOSHUS OT TOYKH JO MPSIMOM, TUIOIIAIM MapajjenorpamMmma B
KOOpAMHATAX, UMETh MOHATHE 00 OpPHUEHTUPOBaHHOW Momaau. llomp3oBaThCs
METOJIOM KOOPAMHAT Ha INIOCKOCTH, IPUMEHSTH €r0 MPU PEIIEHUN T€OMETPUUECKUX
U NpakTUYECKUX 3ahad. lIpuMeHsATP MeETOoJ KOOpAMHAT B  IPAKTHKO-
OpPUEHTUPOBAHHBIX T€OMETPUUECKUX 3a7a4ax.

Bnanete moHsATMEM BEKTOpa. YMETh CKJIaAblBATh M BBIYUTATH BEKTOPBI,
YMHOaTh HAa YHUCJO, BIAJETh NpaBUIaMH TPEYTrOJbHUKA M IapajuiesorpaMma.
BiageTs npakTUYeCKUMH MHTEPHPETALMSIMU BEKTOPOB. YBEPEHHO II0JIb30BATHCS
KOOpJIMHAaTaMH BEKTOpa. Biagers CI0KEHHMEM W BBIUUTAHHEM BEKTOPOB,
YMHOKEHHEM BEKTOPA HAa YUCJIO B KOOPIUHATAX.

NwmeTts npencrabieHue o 0asuce (Ha MI0CKocTH). PackiianbiBaTh BEKTOPHI O
O0asucy. PacknanpiBaTh BEKTOpbl CHJI  C [OMOIIBIO MPOEHUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOWIEHWH. IIpuMeHsATr T1oJlydeHHBIE 3HAHUS B
OpOCTEHIINX (PU3NUYECKUX 3aauax.

Bnanets NOHATHEM CKaJSPHOTO MPOM3BEIEHUS BEKTOPOB, MOHUMATh €ro
r€OMETPUYECKUN CMBICI U YBEPEHHO MOJIb30BATHCS €r0 BRIPAXKEHUEM B IEKAPTOBBIX
KOOpAMHATax. 3HaTh IUCTPUOYTUBHOCTh CKAJIIPHOIO MPOU3BEACHUS U €TO CBSA3b C
npoeurpoBaHueM. [IpUMEHATH  CKaJIApHOE IPOU3BEIACHUE BEKTOPOB  JUIA
HaxXOXXJIEHUs JUIMH M YIVIOB. Pemiatb reoMeTpudeckue 3aladyd ¢ IOMOIIBIO
CKaJIsIpHOrO Ipou3BeAeHus. Vcrnonb30BaTh CKaISIpHOE MPOU3BEIECHUE BEKTOPOB B
anredpanueckux U (pu3ndyeckux 3agavax.

Brnagete NOHATHSAMHM NPABUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPY’KHOCTH,
JUIMHBI YT OKPYXHOCTU M PalMaHHON MEpHI yIiia, BEIUUCIATH IJIOLIaAb Kpyra u
ero yacredd. Ilonumare cmbicn uucna m. [IpUMEHSTh MOJy4eHHBbIE YMEHHS TMpPHU
pelIeHUN TPAKTUYECKUX 3a7ad. 3HATh UCTOPUYECKHUE CBEACHUSI 00 M3MEpEHUU
JUTMHBI OKPY>KHOCTH M IJIOIIAIA KpyTa.

HNmeTts mpencraBieHue O MpeoOpa3oBaHUU IUJIOCKOCTH, O JBHKCHHSX.
Haxoguth ocu, UEHTpbl CUMMETPUU (GUTYp, LEHTPHl IOBOPOTA, HAXOIUTh
KOMITO3UIIMM TPOCTEHIIKNX MpeoOpa3oBaHuid. [IpuMeHATh NBHXKEHHUS TUIOCKOCTH
IPU PELIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHATh MOJIy4eHHbIE 3HAHUS HA MPAKTHUKE — CTPOUTh MATEMaTUYECKUE
MOJIEIIN JIJIS 3a/1a4 PEAIbHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYMCIECHUS
C MPUMEHEHHEM IMOAO0OHS M TPUTOHOMETPUYECKUX (PYHKIMM (TOJB3YSICh, TIE
HE0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m Konrpouabsnesie IIpakTuuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI pecypenI
Hauana reomerpuu. [Ipocreiimme
1 reoMeTpruuecKue (GUrypsl ¥ UX CBOMCTBA. 28 1
N3mepeHne reoMeTpuuecKiuX BEIUUUH
2 TpeyronbHUKU 19 1
[TapamnensHoCcTh. CymMMa yIiioB 15 1
MHOTOYTI'OJIbHUKA
[TpstMOyTONbHBIE TPEYTOIBHUKH
5 ['eomeTpuyeckue HEpaBEeHCTBA 5 1
OxpyxHocTb. ['eomeTpruueckue mecra
6 Touek. ITocTpoenus ¢ mOMOIIBIO UPKYJIIS 18 1
Y JIUHEUKHU
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 10 1

3HAHUH

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



8 KUIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
YeThIpEXYTroJbHUKU 22
[TomoGue 16
[Tnomans 16
Teopema [Tudaropa u Hauana 18 1
TPUTOHOMETPHUHU
VYTIIbI ¥ 94eTBIPEXYTOILHUKH, CBSI3aHHBIE C 20 1
OKPYKHOCTBIO
[ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIUs 10 1

3HAaHUU

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



9 KUIIACC

o O A W DN

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne ni/n

Pemenne TpeyroiabHUKOB

[Tonobue TpeyroabHUKOB

Meton koopauHAT

Bexrops!

JUIMHa OKPY>KHOCTH M IIJIOLIAa/b Kpyra
JIBH>KEHUS TNIOCKOCTH

[ToBTOpeHue, 06001EeHNE,
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanyecTBo 4acos

Bcero

22
12
10
20
16
10

12

102

KonTpoabHbie
padoTshI

e

IIpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTeJibHbIE

pecypchl






IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne ni/n

Tema ypoka

Hcropust BOSHUKHOBEHUS U Pa3BUTHUS
r€OMETPUH

HavanpHble NOHATHS T€OMETPHUHU.
Touka, psAMasi, OTPE30K, JIy4
HauvanpHpie MOHITHA reoMCTpHHU.
Touka, npsAmasi, OTpE30K, Jy4

[TonsiTue 06 akcuome, Teopeme,
JI0Ka3aTeNbCTBE, ONPEICIICHUH,
CBOMCTBE, IPU3HAKE

BzaumHoe PacCIlOJIOKECHUE TOYCK Ha
HpﬁMOfI. I/I3MepeHHe JJINHBI OTPE3Ka,
pacCToOAHNUEC MCIKIAY TOUKAMU

B3aumHO€ pacnonoxeHue To4eK Ha
npsaMoin. MsMepenue JUIMHBI OTpE3Ka,
pacCTOsIHUE MEXIY TOUKaMU
B3anmHOe pacnosokeHne To4eK Ha
npsMoil. MIzMepenune JUIMHBI OTpe3Ka,
pacCTOsIHUE MEXAY TOYKaMHU

HOJIYHJ'IOCKOCTB " YTOJI. Buast YTJIOB.

W3mepeHne BeIMYrH yII0B

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl



10

11

12

13

14

15

16
17
18

19

20

21

[TonrynnockocTh U yroi. Buzasl yrios.
H3mepeHne BeTUYHH YI0B

[TosrymnockocTs 1 yroi. Buzsl yrios.
M3mepeHne BEIIMYUH yIII0B

BepTukanbHble M1 CMEKHBIE YTJIbL.
[TapannensHble U NEPIICHIUKYIISIPHBIC
npsiMble

BepTI/IKaJ'IBHbIe N CMCIKHBIC YIJIbI.
HapaHHeJ'IBHHe U NCPHCHAUKYIIAPHBIC
IIpsAMBbIC

BepTukanbHble 1 CMEKHBIE YIIBL.
[TapannenbHbIE U IEPIICHANKYISIPHBIE
MpsIMbIC

BepTukanbHble 1 CMEKHBIE YIIBL.
[TapannenbHbIE U IEPIICHANKYISIPHBIE
MpsIMbIE

BepTukanbHble U CMEXKHBIE YTJIbIL.
[TapannenbHble U NTEPIIEHAUKYISPHBIE
MpsSIMbIE

buccekrpuca yria

buccekrpuca yrina

buccekrpuca yria

Jlomanas. Bunpl nomansix. J{nuHa
JIOMaHO#

Jlomanas. Buapl momaHbiX. J{uHa
JIOMaHOM

MHuoroyronasHuku. [lepumerp
MHoOroyrosibsHuka. [Ionarue o



22

23

24

25

26

27

28

BBITYKJIBIX U HCBBITYKJIBIX
MHOTI'OYT'OJIbHUKax

Mmuoroyronsauku. [Tepumerp
MHoOroyrosibHuka. [Ionarue o
BBIITYKJIBIX U HEBBITYKJIBIX
MHOI'OYTOJIbHUKaX

MuoroyronsHuku. [lepumerp
MHOTOyrojibHuKka. [lonarue o
BBITTYKJIBIX U HEBBITTYKJIBIX
MHOTOYTOJIbHUKaX

MHoroyronsHuku. [lepumerp
MHoroyrojibsHuka. [lonarue o
BBIITYKJIBIX M HEBBIMTYKJIBIX
MHOTOYTOJIbHUKAX

MHoroyronsHuku. [lepumerp
MHOTroyroibHuka. [lousarue o
BBIITYKJIBIX M HEBBIITYKJIBIX
MHOTOYTOJIbHUKAX

WHCTpyMEHTBI UIsl U3BMEPEHUN U
IIOCTPOEHUM

NHCTpYyMEHTHI 111 U3MEPEHHI 1
MOCTPOEHUI

KonrponsHas padora no reme "Hauana
reomerpud. [Ipocreiimme
reoMerpuueckre GUrypsl u ux
cBolcTBa. M3MepeHne reomeTpuaecKux

q)HrypH



29

30

31

32

33

34

35

36

37

38

39

40

41

42

Menuana, GuCceKTpuca U BbICOTa
TPEYroJibHUKA

Menuana, GuCceKTpuca U BbICOTa
TpeyrojabHuKa

PaBeHCTBO TpEyroibHUKOB

IIepBbIil 1 BTOPOM IIPU3HAKU PABEHCTBA
TPEYrOJIbHUKOB

IlepBblii 1 BTOPOU IPU3HAKU PAaBEHCTBA
TPEYTOJIbHUKOB

IlepBslii 1 BTOPOU NPU3HAKK PaBEHCTBA
TPEYrOJIbHUKOB

IIepBblil 1 BTOPOM IPU3HAKU PABEHCTBA
TPEYTOJIbHUKOB

ITepBslii 1 BTOPOU PU3HAKU PAaBEHCTBA
TPEYTOJIbHUKOB

PaBHOOe1peHHbIE TPEYTOJBHUKHY U UX
CBOMCTBA

PaBHOOE1pEeHHBIE TPEYTONBHUKHU U UX
CBOMCTBA

PaBHOOE1peHHbIE TPEYTOJBHUKHY U UX
CBOMCTBA

[Tpu3Hak paBHOOEIPEHHOTO
TPEYroJIbHUKA

[Tpu3Hak paBHOOEAPEHHOTO
TPEYroJIbHUKA

Tperuil npu3HaK paBeHCTBA
TPEYrOJILHUKOB



43

44

45

46

47

48

49

50

51

52

53

54

55
56
57

Tperuil npu3HaK paBeHCTBA
TPEYrOJIbHUKOB

Tperuil npu3HaK paBeHCTBA
TPEYrOJIbHUKOB

@uUrypsl ¢ 0CEBO CUMMETpPHEH.
[TprMepbl CUMMETPHH B OKPY’KaIOIIEM
MHpe

@urypsl ¢ 0CEBOI CUMMETPHUEH.
[TprMepbl CUMMETPHH B OKPY’KaIOIIEM
MUpe

KonTponbHas pabota no teme
"TpeyronbHuku"

[TapannensHOCTH NPSAMBIX

CBolicTBa U NMPU3HAKY MMAPAIIIIEIIbHBIX
IIPSAMBIX

CBolicTBa U NMPU3HAKY MMAPAIIIEIIbHBIX
MIPSIMBIX

CBoiicTBa u MMPU3HAKHU TapaJlJICJIbHBIX
MMPAMBIX

CBolicTBa U MPU3HAKY MMAPAIIIIEIIbHBIX
IIPSAMBIX

CBolicTBa U MPU3HAKY MMAPAIIIEIIbHbBIX
MIPSIMBIX

CBoiicTBa 1 MMPU3HAKHU ITapalJICJIbHBIX
MMPAMBIX

CymMa yriioB TpeyroibHHUKa
CymMa yriioB TpeyrojabHHUKa

BHeuHue yribel TpeyroiabHUKa



58

59

60

61

62

63

64

65

66

67

68

69

Bremnue yrisl TpeyrojbHUKa

CymMma BHYTPEHHHX YIJIOB
MHOTOYTOJIbHUKA U CYyMMa BHEIIHUX
YTJIOB BBIITYKJIOTO MHOTOYT'OJIbHUKA

CymMa BHYTpPEHHHX YIJIOB
MHOTOYT'OJIbHUKA U CyMMa BHEIIHUX
YIJI0B BBIITYKJIOIO MHOTOYT'OJIbHUKA

CyMMa BHYTPEHHHUX YIJIOB
MHOI'OYTOJIbHUKA U CyMMa BHELTHUX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA

KonTponbHas pabota no teme
"[NapamniensHocts. Cymma yrioB
MHOT'OyTOJIbHUKA"

[Tpu3Haky paBeHCTBA MPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB

[Tpu3Haky paBeHCTBA MPSMOYTOJIBHBIX
TPEYrOJIbHUKOB

[leprieHauKyNIAp U HAKIOHHAS
CBOliCTBO MeIMaHbI IPSIMOYTOJIBHOTO
TPEYroJIbHUKA, POBEAEHHON K
TUIIOTEHY3€

CBOliCTBO MeIMaHBI IPSIMOYTOJIBHOTO
TPEyroJIbHUKA, IPOBEAEHHOMN K
TUIIOTEHY3€

[IpsAMOYTOJIBHBIN TPEYTOJIBHUK C YIJIOM
B 30 rpamycoB

[IpsAMOYTOJIBHBIN TPEYTOJIBHUK C YIJIOM
B 30 rpamycoB



70

71

72

73

74

75

76

77

78

79

80
81

CooTHOIIEHHS MEX1y CTOPOHAMU U
yIJIaMH TPEYTrOJIbHUKA

CooTHOIIEHHS MEX1y CTOPOHAMU U
yIJIaMy TPEyroJbHHUKA

HepaBeHCTBO TpeyroyibHUKA.
HepaBeHcTBO 0 JuyiHE JJOMaHOK

HepaBeHcTBO Mex 1y nepreHANKYIIPOM
Y HAaKJIOHHOW. PaccTosiHue OT TOYKH 10
psSIMOU

KonTponbhas paboTa no remam
"IIpstMOyTOJIbHBIE TPEYTOJILHUKH'",
"I"eomeTprueckue HepaBeHcTBa"

OKpy»XHOCTb, XOPJIbl U TUAMETPBI, UX
CBOMCTBaA
OKpy»XHOCTb, XOPJIbl U TUAMETPBI, UX
CBOMCTBa

B3anMHOe pacnonokeHne OKpyKHOCTH
u npsamoil. KacarensHas u cexymas k
OKPYKHOCTHU

B3anMHOe pacnoniokeHne OKpyKHOCTH
u npsamoil. KacarensHas u cexymas k
OKPYKHOCTHU

B3aumHoe pacnonoxeHue OKpyKHOCTU
u npsamoi. KacarenpHas u cexymas K
OKPYKHOCTH

OKPY)KHOCTB, BIIMCAHHAsA B yIoJI

OKpy’KHOCTb, BIIUCAHHAs B yToJl



82

83

84

85

86

87

88

89

90

91

92

ITonsiTHE O FEOMETPUYECKOM MECTE
ToueK. [IpumMepbl reOMeTpUYECKUX MECT
TOYEK Ha IJIOCKOCTH

ITonsiTHE O FEOMETPUYECKOM MECTE
To4eK. [Ipumepsl reOMeTpuYECKUX MECT
TOYEK Ha IUIOCKOCTH

OrnucaHHast OKPY>KHOCTb TPEYTOJIbHUKA,
€€ LEeHTp

OnucaHHast OKPY>KHOCTb TPEYTOJIbHUKA,
€€ IEHTp

MGTO[I reoOMCTPHUICCKUX MECT TOYCK
IIpU pCHICHUH IT'COMETPHUUCCKUX 3aJjayd

Merton ICOMCTPHUUCCKUX MECT TOUCK
IIpU pCHICHUH IT'COMETPUUCCKUX 3aJjayd

Merton ICOMCTPHUUCCKUX MECT TOUCK
IIpUu pCHICHUH I'COMETPUUCCKUX 3aJiaYq

MeTto1 reoMEeTpUYECKUX MECT TOUEK
IIPU PEIIEHUU T€OMETPUUYECKUX 3a/1a4

O06ocHOBaHUS MPOCTEHUIITIX
MOCTPOEHUM, ATaIlbl 3a1a4H Ha
IIOCTPOEHUS, PEIICHNE 3a1a4 Ha
MOCTPOEHUE LIUPKYJIEM U JIMHEUKOMN

O06ocHOBaHUS MPOCTEHUIITIX
MIOCTPOEHUM, JTaIlbl 3a1a4X Ha
MIOCTPOEHUS, PEIICHNE 3a1a4 Ha
MOCTPOEHUE LIUPKYJIEM U JIMHEUKOMN

KonrponbHas padora no reme
"OxkpyxHocTb. ['eoMeTpuueckue mecta



93

94

95

96

97

98

99

100

101

Touek. [locTpoenust ¢ momMouibo
HUPKYJIA U JIMHEHKH"

[ToBTOopenue u o6o0menue. Pemenue
3aj1a4, WILTFOCTPUPYIOLIUX CBSI3H MEXKIY
pa3JIMYHBIMU TEMAaMHU Kypca

[ToBTOpenue u 0600IIeHNE. Permenune

3a/1a4, WIIIOCTPUPYIOIIMX CBA3U MEXKIY
Pa3JINYHBIMU TEMaMU Kypca

[ToBTOpeHue u 006001IeHNE. Permenue
3aj1a4, WJUTFOCTPUPYIOIIHMX CBSI3U MEKIY
pa3InYHBIMH TEMaMHU Kypca

[ToBTOopenue u o600meHue. Pemenue
3a/1a4, WLTFOCTPUPYIOIINX CBA3U MEKIY
pa3IMYHBIMH TEMaMH Kypca

[ToBTOopenue u 0606meHue. Pemenue
3aj1a4, WILTFOCTPUPYIOIIUX CBSI3H MEKITY
pa3IUYHBIMU TEMAMU Kypca
[ToBTOopenue u o6061meHue. Pemenue
3aj1a4, WLTFOCTPUPYIOIIUX CBSI3H MEKITY
pa3IUYHBIMU TEMAMU Kypca
[ToBTOopenue u o6061meHue. Pemenue
3aj1a4, WILTFOCTPUPYIOIINX CBSI3H MEXKIY
Pa3MTUYHBIMHE TEMaMH Kypca
[ToBTOpenue u 0600mIeHNE. Permenune
3aj1a4, WILTFOCTPUPYIOIIUX CBSI3H MEXKITY
pa3IUYHBIMHE TEMaMH Kypca

HtoroBast KoHTpoJIbHAs paboTa



[ToBTOopenue u o6o0menue. Pemenue
102 3a/1a4, WLTIOCTPUPYIOIINX CBSI3U MEXKIY 1
pa3InYHBIMH TEMaMHU Kypca

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME 102



8 KUIACC

Ne
n/n

10
11

12

Tema ypoka

[Tapamnenorpamm, ero Npu3HaKu U
CBOMCTBA

[TapannenorpamMm, €ero Npu3Haku 1
CBOMCTBA

[TapannenorpamMm, €ero Npu3Haku 1
CBOICTBA

[TapannenorpamMm, ero npu3Haku 1
CBOMCTBA

[TapannenorpamMm, €ero Npu3Haku 1
CBOMCTBA

[TpstmoyronbHUK, poMO, KBaapaT, UX
IIPU3HAKU U CBOMCTBA

[TpsMoyronbHUK, poMO, KBaapaT, ux
NPU3HAKK U CBOMCTBA

[TpstmoyronbHUK, poMO, KBaapaT, UX
IIPU3HAKU U CBOMCTBA

[TpstmoyronbHUK, poMO, KBaapaT, UX
IIPU3HAKU U CBOMCTBA

CpenHsist TuHUSA TPEyrojbHUKA
CpenHsis nuHus TPeyroJbHUKA

Tpaneuus. PaBHoOenpenHas Tpanenus,
€€ CBOMCTBA U NIPU3HAKHU

KoaunuecTBO 4acoB

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl



13

14
15
16
17
18
19
20
21

22

23

24

25
26
27
28
29
30

31

32

Tpaneuus. PaBHoOenpennas Tpamnenus,
€€ CBOICTBA U NPU3HAKU

IIpssMoyrosbHas Tpamneuus

Cpenssis TuHUSA Tpaneuuu

Teopema Paneca

Teopema Paneca

Teopema 0 IpONOPIUOHATIBLHBIX OTPE3KAX
Teopema 0 IpONOPLUMOHATIBHBIX OTPE3KAX
IleHTp Macc TpeyrojapHUKa
IlenTpanbHO-CUMMETPUYHBIE (PUTYPBI

KonTponbhas pabota no teme
"YeTplpEXyroabHUKN"

[Togo6ue TpeyroJsHUKOB, KOOPPHUIUEHT
no00us

[Tono6ue TpeyroabHUKOB, KOAPPHUIUEHT
nogo6us

[TpusHaku no100Ms TPEYTrOJIbHUKOB
[Tpu3Haku mo100us TPEYrONbHUKOB
[TpusHaku no100Ms TPEYTrOJIbHUKOB
[Tpu3Haku mo100us TPEYrONbHUKOB
[TpusHaku no100Us TPEYTrOIbHUKOB
[Tpusnaku no100us TPEYTroOIbHUKOB
[TpumeHeHne Nog00Hs IPU PEeLICHUN
IIPAKTUYECKUX 3a7a4

[TpumeHneHue no1o0us pH pelIeHun
MPAKTUYECKUX 3a7a4

T e = = = e T =

|



33

34

35

36

37

38

39

40

41

42

43

44

[TpumeHeHne noa00Hs IPH PELICHUN
MIPaKTUYECKUX 3a1a4

[TpumeHeHne nog00HS IPH PELICHUN
IIPAaKTUYECKUX 3a/1a4

[TpumeneHnue moo0Us U pelIeHUN
MPAKTHUYECKHX 3a7a4

[TpumeHeHne NoA00HS IPH PELICHUN
IIPaKTUYECKUX 3a1a4

BBezeHue noHsTHs mpeoOpa3oBaHusl
no00us 1 MoT0OHBIX uUryp

KonTponbHas padoTa 1o Teme
"TTogooue"

IToustue mwiomanu. CBOMCTBA ILIONIAAEH
reOMETPUUECKUX (HUryp

IToustue mwiomanu. CBOMCTBA ILIONIAAEH
FEOMETPUUECKUX PUTYP

[Tonstre mnomaau. CBoiicTBa ILIOMIAACH
TeOMEeTPUUECKUX PUTYp

[Ipocreitmue GopmMyIbl s TII0MIATN
TPEYroJIbHUKA, TTapajiesiorpaMmma, pomoa
U Tpanenun

[Ipocreitmue GopmMyIbl s TII0MIATN
TPEYroJIbHUKA, TTapajiesiorpaMmma, pomoa
U Tpaneun

[Tpocreiimue hopMyIbI IS TIIOIIATN
TpeyrojabHHKa, Mapajienorpamma, pomba
U Tpanenun



45

46

47

48

49

50

51
52
53

54

55

56

57

[Tpocreiimme GopMyIIbI IS TUIOIIA TN
TpeyrojibHHKa, Mapauienorpamma, pomoa
U Tparnenuu

[Tpocreiimme GopMyIIbI IS TUIOIIATN
TPEyroJbHUKA, apajuienorpaMma, pomoa
U Tparenuu

[Ipocreiimue GopmMyIbl IS TII0IIATIN
TpeyrojbHHKa, apajjenorpamma, pomoa
U Tparenun

[Tpocreiimue hopMyIbl 171 MIOIIATT
TpeyrojbHHKa, Mapajienorpamma, pomoa
U Tparnenuu

[Tpocreiimue hopMyIbl 171 MIOIIATN
TpeyrojbHHKa, Mapajienorpamma, pomoa
U Tparnenuu

[Ipocreitmue GopmMyibl s MII0MIATN
TpeyrojbHHKa, MapauienorpamMmma, pomoa
U Tparnenuu

[Tnomanu nono6HbIX puUryp

[Tnomanu nonobHbIX puryp

[Tnomanu nono6HbIX puUryp
KonTponbHas pabota mo Teme
"ITnomans"

Teopema [Tudaropa

[Tpumenenue Teopemsl [Tudaropa npu
pEeIIeHNH IPAKTHYECKUX 3a/1a4
[Tpumenenue Teopemsl [Tudaropa npu
pEIIeHNH PAKTHYECKUX 3a/1a4



58

59

60

61

62

63

64

65

66

67

68

69

[Tpumenenue Teopemsr [Tudaropa npu
pELIECHUN IPAKTUYECKUX 3a1a4

[Tpumenenue Teopemsr [Tudaropa npu
PELICHUH IIPAKTUYECKUX 3a7a4

[Tpumenenue Teopemsl [Tudaropa npu
peIlIeHNU IPAKTUYECKUX 3a/1a4

[IponopiimoHanbHbIE OTPE3KHU B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE

[IponopiimoHanbHbIE OTPE3KU B
MPSAMOYTOJIBHOM TPEYTOJIbHUKE

[TpornopuroHanbHbIE OTPE3KHU B
MPSIMOYTOJILHOM TPEYTOJIbHUKE

[IponopiimoHanbHbIE OTPE3KHU B
MPSAMOYTOJIBHOM TPEYTOJIbHUKE

[IponopiimoHanbHbIE OTPE3KHU B
MPSMOYTOJIBHOM TPEYTOJIbHUKE

[TponopuroHanbHbIE OTPE3KHU B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

CuHycC, KOCUHYC, TAHT'€HC U KOTAHT€HC
OCTPOTO yIila MPsSMOYTOJIBHOTO
TPEYroJIbHUKA

CuHycC, KOCUHYC, TAHT'€HC U KOTAaHT€HC
OCTPOTO yTIila MPSMOYTOJIBHOTO
TPEYrOJIbHUKA

CuHyC, KOCHHYC, TAHT€HC U KOTAaHI€HC
OCTPOrO yria IpsIMOYTOJILHOTO
TPEYroJIbHUKA



70

71
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75
76
77
78
79
80

81
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83

84

85

86

Tpuronomerpuyeckue GyHKIMH YTIIOB B
30°,45° u 60°

Tpuronomerpuyeckue GyHKIHH YTIIOB B
30°,45° u 60°

KoHntpoinbnas padora mo teme "Teopema
[Tudaropa u Havana TpuroHomeTpun"
BrnircanHnble 1 NEHTpaJbHbBIE YTJIbI
BnucanHnble U LEHTpaIbHBIE YIIIbI
Brircannble 1 HEHTpaIbHbBIE YTJIbI
BnucanHnble U LEHTpaIbHBIE YIIIbI

VYron Mexay KacaTellbHOU U XOpAOou
Yrois Mexay KacaTeJIbHOW U XOpIOU
Vsl MeXAy XOpJlaMU U CEKYUTUMU
Yrael Mexay XOpAaMu U CEKYILIMMU
Bniucannble 1 onvcaHHbIE
YEeTHIPEXYTOJIbHUKU

Brnincannblie u onucaHHbIE
YETBIPEXYTOJIbHUKHU

CBoiicTBa M IPU3HAKH BOIMCAHHOTO
YeTBIPEXYTOJbHUKA

CBoiicTBa M IPU3HAKH BOIMCAHHOTO
YEeThIPEXYTOJIbHUKA

CBolicTBa M MPU3HAKHA BIIMCAHHOTO

YETBIPEXYTOJIbHUKA

CBolicTBa ¥ IPU3HAKY BIMCAHHOTO
YETBIPEXYTOJIbHUKA

R e = = e T T W =

-
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90

91

92

93

94

95

96

97

B3anMHOe pacnonoxeHue 1Byx
OKPYKHOCTEH

B3anMHoe pacnonoxeHue 1Byx
OKPYXHOCTEH

Kacanue okpyxHocreit
Kacanue okpyxHocTEH

OO0mue kacaTeabHbIC K IBYM
OKPYKHOCTSIM

Kontposnbnas pabora o teme "Yrisl u
YeThIPEXYTONbHUKH, CBI3aHHbIE C
OKPYKHOCTBIO"

[ToBTOopenue n 0600meHue. Pemenue
3a/1a4, WUTFOCTPUPYIOIINX CBS3H MEXIY
pa3IUYHBIMU TEMAMU Kypca

[ToBTOopenue u 0600menue. Pemenue
3a/1a4, MIUTFOCTPUPYIOIINX CBS3H MEXIY
pa3IUYHBIMU TEMAMU Kypca

[ToBTOpenue u o6061meHue. Pemmenue
3aj1a4, WILTFOCTPUPYIOIINX CBSI3H MEXKIY
pa3IMYHBIMU TEMAMU Kypca

[ToBTOopenue u o6061meHue. Pemenue
3a/1a4, WUTFOCTPUPYIOIIUX CBSA3U MEKIY
pa3InYHBIMH TEMaMHU Kypca
[ToBTOpenue u 0600mIeHNE. Permenune
3aj1a4, WUTFOCTPUPYIOIIMX CBSI3U MEXKITY
pa3InYHBIMH TEMaMHU Kypca
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99

100

101

102

[ToBTOopenue u o6o0menue. Pemenue
314, WLTIOCTPUPYIOIIMX CBSA3U MEKITY
pa3IMYHBIMH TEMaMH Kypca

[ToBTOopenue u o6o6menue. Pemenue
3a/1a4, WJUTFOCTPUPYIOIINX CBSI3U MEKITY
pa3IMYHBIMH TEMaMH Kypca
[ToBTOpenue u 00600IIeHNE. Permenune
3a/1a4, WJUTFOCTPUPYIONIUX CBSI3U MEKITY
Pa3IUYHBIMU TEMaMHU Kypca

HtoroBast KOHTpoNbHAs paboTa

[ToBTOopenue n 0600meHue. Pemenue
3a/1a4, WIUTFOCTPUPYIOIINX CBS3H MEXIY
pa3IMYHBIMH TEMaMH Kypca

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102



9 KUIIACC

Ne
n/n

10

11

Tema ypoka

CuHyc, KOCHHYC, TaHTeHC YJioB oT 0 10
180°

OcHoOBHOE TPUTOHOMCTPUUICCKOC
TOXICCTBO

DopMyIIbl IPUBEACHUS

®opMmyIibl IPUBEACHUS

Pewmenne tpeyronbHukoB. Teopema
KOCHHYCOB

Pewenue tpeyronpsHukoB. Teopema
KOCHHYCOB

Teopema cuHycOB
Teopema cuHycOB
Pelenne nmpakTuueckux 3aaay ¢

HCIIOJIb30BAHUEM TCOPCMBI KOCUHYCOB U
TCOPEMbI CHHYCOB

Pemenne npakruyeckux 3aaad ¢
WCITOJIb30BAaHUEM T€OPEMBI KOCUHYCOB U
TEOPEMBI CUHYCOB

Pemenne nmpakTuyeckux 3anad ¢
WCITOJIb30BAaHUEM T€OPEMBI KOCUHYCOB U
TEOPEMBbI CHHYCOB

KoaunuecTBO 4acoB

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl



12

13

14

15

16

17
18
19

20

21

22

23

24
25

Pemenne npaktuyeckux 3aaad ¢
HCII0JIb30BaHUEM TEOPEMBI KOCUHYCOB U
TEOPEMBI CHHYCOB
Tpuronomerpudeckue GOpMyIbl IS
IJIOIIAU TPEYrOJIbHHUKA,
napajuiesaorpamma
Tpuronomerpudeckue GopMyIbl IS
IJIOIIAY TPEYrOJIbHHUKA,
napajuieJIorpaMma
Tpuronomerpudeckue GopMyIbl st
IUIOLIAIN TPEYTOJIbHUKA,
napajuiesorpaMma
Tpuronomerpuueckue GopMyIbl st
IUIOLIAIA TPEYTOJIbHUKA,
napajuiesorpaMma

®opmyna ['epona

®opmyna ['epona

®opmyna ['epona

®opmyna MIomaad BEITYKIOrO
YETBIPEXYTOJIbHUKA

dopmyna MIomaa BEITYKIOrO
YeThIPEXYTOJIbHUKA

KonTponbhas pabota no teme "Pemienue
TPEYrOJIbHUKOB"

Xopab! ¥ 0100HBIE TPEYTOJIBHUKH B
OKPY>KHOCTH

TeopeMa 0 IpOU3BENECHUN OTPE3KOB XOPA

Teopema o pou3BeIEHUH OTPE3KOB XOP/]



26

27

28
29
30
31
32
33

34

35

36

37

38

39

40

41

TeopeMbl 0 MPOU3BEICHUH OTPE3KOB
CEKYILUX

Teopembl 0 IPOU3BEAECHUH OTPE3KOB
CEKYIINX

Teopema o kBagpate KacaTeJIbHON
Teopema 0 KkBagpare KacarelIbHON
Teopembl UeBsl 1 MeHnenas
Teopems! UeBbl 1 Menenas
Teopemnbl UeBbl 1 Menemnast
[TousiTHE 0 roMOTETHH

KoHnTtposnbHas pabora o teme "[logobue
TPEYroJabHUKOB"

YpaBHEeHHE MPSAMOM Ha IUIOCKOCTH.
YrnoBoi kKo3pPuIueHT 1 CBOOOTHBINH
YJIeH, X T€OMETPUUYECKUI CMBICI

YpaBHEHHE NPSIMOI HA TIJIOCKOCTH.
YrnoBoi kodpPUIueHT 1 CBOOOTHBIIM
YJIEH, UX T€OMETPUYECKUN CMBICII
[TapayieIbHOCTB M NEPIEHAUKYISIPHOCTD
HpsSIMBIX (Yepe3 yriaoBoi Ko (UIIUEHT)
YpaBHEHHE OKPYKHOCTHU

Haxoxnenne nepecedeHnii OKpYK KHOCTEN
Y TIPSIMBIX B KOOpAMHATAaX

Haxoxnenue nepeceyeHnid OKpyKHOCTEN
Y TIPSIMBIX B KOOpAMHATAaX

dopmyiia pacCTOSIHUA OT TOUYKH J10
IPsIMOi

e



42

43

44

45

46

47

48
49

50

51

52

53

[Tmomaae mapasienorpaMma B
KOOpJMHATAaXx, MOHATHE 00
OpPUEHTUPOBAHHOM IIJIOLIAIN
HpI/IMeHeHI/IC METO/la KOOpAWHAT B
MMPAKTUYCCKU-OPUCHTUPOBAHHBIX
reOMETPUUECKHX 3a7auax

KoHnTtposnbHas pabota o Teme "Meton
KoopauHat"

BekTopsbl Ha MIIOCKOCTH

CroxeHue ¥ BEIUUTaHUE BEKTOPOB —
npaBujia TPEyroJabHUKA U
napajuiejgorpamma

CrioxeHue ¥ BBIUNTaHUE BEKTOPOB —
npaBujia TPEyroJabHUKA U
napajuiejgorpamma

YMHOXk€eHUE BEKTOpa Ha YHCIIO
Koopaunatsl BekTOpa

CnoxeHue ¥ BbIUNTaHUE BEKTOPOB,

YMHOKEHHE BEKTOPA HA YUCJIIO B
KOOpJHMHATAX

CrnoXeHHE U BhIUNTAaHHUE BCKTOPOB,
YMHOKCHHUEC BCKTOPA HA YUCIIO B
KOOpJAuHAaTax

[IpumeHeHre BEKTOPOB B (hH3HKE, LIEHTP
Macc

[Tonsitre o 6a3uce (Ha MIOCKOCTH).
PaznoxeHns BEKTOpPOB 10 Oa3ucy



54

55

56

57

58

59

60

61

62

63

64

65

66

[TonsiTue o 6a3uce (Ha MIOCKOCTH).
PaznoxeHus BEKTOPOB 10 Oa3ucy
[Tonsitue o 6a3uce (Ha MIOCKOCTH).

PaznoxxeHust BEKTOPOB 10 06a3uCy

CKaJ’IHpHOC IIPOU3BCACHUC BEKTOPOB,
FeOMCTpI/I‘leCKI/Iﬁ CMBICJI U BBIPAXCHUE B
JACKApPTOBLIX KOOPpANHATAX

JuctpuOyTUBHOCTD CKAJIIPHOTO
POU3BEACHUS

CkansipHoe NMpou3BEICHUE U
POEIIMPOBAHUE

[TpuMeHeHHe CKaIIPHOTO POU3BEIECHUS
BEKTOPOB Ul HAX0XKJICHUS JUIUH U YTJIOB
[TpuMeHeHne CKAIAPHOTO TPOU3BEACHUS
BEKTOPOB Ul HAX0XKJCHUS JUIMH U YTJIOB
[TpuMeHeHne CKAISPHOTO TPOU3BEICHUS
BEKTOPOB IS HAXOXKJICHHS JUTMH U YTIIOB
Pemenue reomeTpuueckux 3azuad ¢
MOMOIIBIO CKAJIIPHOTO TIPOU3BEIEHUS
Pemenne reomMeTprudeckux 3a1ad ¢
MOMOIIBIO CKAJIIPHOTO MPOU3BEICHHS
KonTponbhas padbota no teme
"Bekropsr"

[TpaBusIbHBIE MHOTOYTOJIBHUKH,
BBIYUCIICHHE UX JIEMEHTOB

[TpaBuIbHBIE MHOTOYTOJIEHUKH,
BBIYUCIICHHE UX 3JIEMEHTOB



67

68

69
70
71
72
73
74

75

76

77

78

79

80

81
82
83
84

HpaBI/IJIBHBIG MHOT'OYT'OJIbHUKH,
BBIYHMCIICHHUEC UX 3JICMCHTOB

HpaBI/IJIBHBIG MHOT'OYT'OJIbHUKH,
BBIYMCJICHHUEC UX 3JICMCHTOB

Yucno © ¥ JUIMHA OKPYKHOCTH
Yucno m ¥ 1IMHAa OKPYKHOCTH
JlinHa 1yru OKpy>KHOCTH
JnvHa 1yru OKpy>KHOCTH
Panguannas mepa yria
Paagnannas mepa yrna

[Tnomanp Kpyra u €ro 3JeMEHTOB
(cexTopa u cermeHTa)

[Tnomanp Kkpyra u €ro 3JeMEHTOB
(cexTopa U cermMeHTa)

[Tmomaaer Kkpyra v €ro 3J€MEHTOB
(cexTopa u cermeHTa)

Beluncrienye nepuMeTpoB U II0Anei
¢buryp, BKIIIOUAIOIIUX 3JEMEHTHI KpyTa

Brruncnenue nepumMeTpoB M ILIOMAIEH
Guryp, BKIIOUYAIOMIUX 3JIEMEHTHI Kpyra

KonTponbhas no teme "J{nmna
OKpPY’KHOCTH M ITOIaab Kpyra"

[lenTpanpHas cCUMMETpUs
LlenTpanbHO-cUMMETPUYHBIE QUTYPBI
IToBopoT

OceBas cummeTpust

e

N
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86
87
88

89

90

91

92

93

94

95

96

®urypsl, CHMMETPUYHBIE OTHOCUTEIHHO
HEKOTOpPOH OCH

[TapayutenpHBIN IEPEHOC
ITousgaTue ABMIKEHUS U €TI0 CBOMCTBA
PaBencTBo puryp

[IposiBneHus: CAMMETpPUU B IPUPO/IE,
YKUBOIHCH, CKYJIBIITYPE, apXUTEKType

Komnosunuu neukenuil (mpocreiiune
IPUMEpHI)

[ToBTOpeHue u 006001IeHNE. Permenue
3a/1a4, WJUTFOCTPUPYIONIUX CBSI3U MEKITY
Pa3IUYHBIMU TEMaMHU Kypca

[ToBTOpeHue u 006001IeHNE. Permenue
3aj1a4, WJUTFOCTPUPYIOIIMX CBSI3U MEXKTY
Pa3ITUYHBIMU TEMaMHU Kypca

[ToBTopenue u o6061meHue. Pemmenue
3aj1a4, WILTFOCTPUPYIOIINX CBSI3H MEXKIY
pa3MTUYHBIMHE TEMaMH Kypca

[ToBTOpenue u obobmeHue. Pemenue
3a[1a4, WUTFOCTPUPYIONINX CBS3U MEXKIY
pa3MTUYHBIMHE TEMaMH Kypca
[ToBTOpenue u obobmeHue. Pemenue
3aj1a4, HIUTFOCTPUPYIOIINX CBSI3U MEXKITY
Pa3iInYHbIMU TEMAaMHU KypcCa
[ToBTOopenue u o6061meHue. Pemenue
3aj1a4, WILTFOCTPUPYIOIIUX CBSI3H MEXITY
pa3JIMYHBIMU TEMAaMU Kypca
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98

99

100

101

102

[ToBTOopenue u o6o0menue. Pemenue
314, WLTIOCTPUPYIOIIMX CBSA3U MEKITY
pa3IMYHBIMH TEMaMH Kypca

[ToBTOopenue u o6o6menue. Pemenue
3a/1a4, WJUTFOCTPUPYIOIINX CBSI3U MEKITY
pa3IMYHBIMH TEMaMH Kypca
[ToBTOpenue u 00600IIeHNE. Permenune
3a/1a4, WJUTFOCTPUPYIONIUX CBSI3U MEKITY
Pa3IUYHBIMU TEMaMHU Kypca
[ToBTOpeHue u 006001IeHNE. Permenue
3aj1a4, WJUTFOCTPUPYIOIIHMX CBSI3U MEXKITY
pa3InYHBIMH TEMaMHU Kypca

HToroBast KOHTpoJNIbHAs paboTa

[ToBTOopenue n 0600meHue. Pemenue
3a/1a4, WUTFOCTPUPYIOIINX CBS3H MEXIY
pa3IUYHBIMU TEMAMU Kypca

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102






YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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