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HNOACHUTEJIBHAA 3AITNCKA

OBIIASI XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "I'EOMETPHS"

Pabouast mporpamMma 1o yuebnomy Kypey "T'eomerpus” mist oOyuaromuxcs 7-9 kiaccoB pa3paborana Ha ocHOBe PDenepanbHOro
TOCYIapCTBEHHOr0 00pa3oBaTENIFHOrO CTaHAApTa OCHOBHOTO O0mIero o0pa3oBaHMs C YYETOM W COBPEMEHHBIX MHPOBBIX
TpeOOBaHMUH, IPEIBIBIIEMBIX K MATEMAaTHIECKOMY 00pa30BaHNUIO, U TPAANUIMK POCCUICKOro 00pa3oBaHus, KOTOPbIe 00ECIEYHBAIOT
OBJIaJICHNE KITFOYEBBHIMH KOMIICTEHIIMSIMHE, COCTABIISIIONIMMHU OCHOBY JUIS HENPEPHIBHOTO O0Opa30BaHMS W CAMOPAa3BUTHUS, a TaKXkKe
LIEJIOCTHOCTh OOIIEKYJIBTYPHOIO, JMYHOCTHOTO W IT03HABATEIBHOTO Pa3BHUTHs oOOydaromumxcs. B mporpamme ydTeHbI naeu u
nonokeHns: KoHnennuu pa3BuTust Marematudeckoro oopasoBanus B Poceniickoit @enepanym. B amoxy nndpooii Tpanchopmanym
BceX c(ep UEIOBEUYECKON JIEATENIbHOCTH HEBO3MOXKHO CTaTh OOpa30oBaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a3oBoi
MaTEeMaTH4eCKOH MTOArOTOBKH. YK€ B IIKOJIE MAaTeMaTHKa CIY)KUT OTIOPHBIM IPEIMETOM Ul M3y4eHHs CMEXKHBIX TUCUHUILIMH, a
MoCJIe HIKOJIBI peajbHOH HEOOXOAMMOCTBIO CTaHOBHTCS HENpEpbIBHOE 0Opa3oBaHWE, YTO TpeOyeT NONHOLEHHOW 0a30Boi
00111600pa30BaTEIHHON MOIIOTOBKH, B TOM YHCIIE © MaTEMaTHYECKOM.

D10 00YCIIOBJIEHO TEM, YTO B HAIIIM JHU PACTET YKCIIO Npodecchii, CBA3aHHBIX C HEMOCPECTBEHHBIM IIPUMEHEHHEM MaTeMaTHKH:
U B cepe SKOHOMUKH, U B OM3HECE, M B TEXHOJIOTMYECKHX O0JACTSIX, M Jake B TyMaHHTapHBIX cdepax. Takum oOpazom, Kpyr
LIKOJIFHUKOB, JUIsl KOTOPBIX MaTeMaTHKa MOXKET CTATh 3HAYUMBIM MPEIMETOM, PACIIHPSIETCSL.

[IpakTHyeckas Mose3HOCTh MAaTEMATUKH O0YCIIOBJIEHA TEM, YTO €€ MPEIMETOM SIBJISIOTCS (DyHAaMEeHTalIbHBIE CTPYKTYPhI HAIlIEro
MHpa: IPOCTPAHCTBEHHBIE (POPMBI M KOJIMYECTBEHHBIE OTHOILIEHUS OT IMPOCTEHIITNX, YCBaUBAEMBIX B HEIIOCPEICTBEHHOM OIIBITE, /10
JIOCTATOYHO CIIOXKHBIX, HEOOXOAMMBIX JUISl Pa3BUTHUsI HAYYHBIX W NMPUKIAJHBIX Wed. be3 KOHKPETHBIX MaTeMaTHYeCKUX 3HAHUH
3aTpyJHEHO I[TIOHMMAaHWE NPHUHIUIIOB YCTPOWCTBA W HCIIOJIB30BaHHMS COBPEMEHHOH TEXHHMKH, BOCIPHUSITHE W HHTEPIIPETalys
pa3HoOOpa3HOW COIMALHOM, IKOHOMHYECKOW, MOIUTHYeCKON WHpopMmaimy, ManodhQeKTUBHA IOBCEAHEBHAs IMPaKTHYECKas
JeATeNbHOCTh. KakZIoMy 4enoBeKy B CBOEW KHM3HU TPHUXOAMTCS BBIIONHATH PAacuy&Thl M COCTABISATH alTOPUTMBI, HAXOIUTh U
MIPUMEHSTH (POPMYJIBI, BIAJETh NMPAKTUUYECKUMHU NMPUEMAMHU T€OMETPHYECKUX M3MEPEHUH M MOCTPOSHHH, YMTaTh MH(pOPMAINIO,
MIPE/ICTABJICHHYIO B BHJIE TaONWIl, AMarpaMM M rpagMKoB, )KUTh B YCIOBHSX HEONPENENEHHOCTH W NMOHMMAaTh BEPOSTHOCTHBIN
XapakxTep CIy4alHbIX COOBITHIA.

OIHOBPEMEHHO C paciiupeHreM cep MPUMEHEHHS MaTEMAaTHKH B COBPEMCHHOM OOIIECTBE BCE 0ojice BaXKHBIM CTAHOBHUTCS
MaTeMaTHYCCKUM CTUIIb MBIIJICHUA, HpOHBJ’IﬂIOH_[I/II‘/IICSI B Ol'IpelleJ'[éHHI)IX YMCTBCEHHBIX HaBbIKaXx. B MpOoHECCe U3YyYCHUSA MaTEMAaTHKU
B apCccHal HpI/IéMOB U MCTOJOB MBIIIJICHHUSA YCJIOBCKAa €CCTCCTBCHHBIM O6p3,30M BKITIOYAIOTCA MHAYKIHNA U ACAYKIINA, O606H_[CHI/IC H
KOHKpETU3alus, aHaJiu3 U CUHTE3, Knaccmbnkaum{ " cucreMartusanus, a6CTpaFI/IpOBaHI/Ie H aHaJIorus. O6’IJGKTI)I MAaTEMAaTHYCCKUX
YMO3aKIIIOUEHHH, MpaBHiIa MX KOHCTPYHWPOBAHUSI PACKPBIBAIOT MEXaHH3M JIOTMUECKHX IMOCTPOCHUMH, CIIOCOOCTBYIOT BBIpAOOTKE
YMEHUA (bOpMyJ'II/IpOBaTI), 060CHOBI)IBaTI) 1 TOKa3bIBATh CYXJACHHA, TEM CaMbIM Pa3BUBAIOT JIOTUYCCKOE MBIIIJICHHUE. BeL[yLuasl POJIb
NPUHAUISKUT MaTeMaTHKe U B ()OPMHUPOBAHUHU AJITOPUTMUYECKOM KOMIIOHEHTHI MBIIUICHHSI M BOCIIUTAaHUM YMEHHUH elCTBOBATH 110
3aJJaHHBIM QJITOPUTMaM, COBEPIICHCTBOBATh M3BECTHbIE M KOHCTPYMpOBaTh HOBBIE. B Ipolecce peleHus 3afad — OCHOBOM
y4eOHOH NeATeIbHOCTH Ha YPOKaxX MaTeMaTHKH — Pa3BHUBAIOTCS TAKKE TBOPYECKas M NPHUKIIAJHAS CTOPOHBI MBIIUICHHS.

OOyueHne MateMaTHke Aa€T BOSMOXKHOCTh Pa3BUBATh Y OOyYalOIIMXCS TOYHYIO, PAalMOHAIBHYIO W HMH(GOPMATHUBHYIO PEdb,
yMeHHe OoTOMpaTh HamOosee MOOXOAAIIME S3BIKOBBIC, CUMBOJIMYECKHE, Ipaduueckue CpeacTBa Ul BBIPOKEHUS CYKACHUH H
HaIJIAJHOIO UX NPEJCTaBICHHUS.

Heo0XxoauMbIM KOMIIOHEHTOM OOLIell KyIbTypbl B COBPEMEHHOM TOJKOBAaHHMH SBIISETCA OOLIee 3HAKOMCTBO C METOIaMH
TIO3HAHHUS I€HCTBUTENBHOCTH, NPECTABICHNE O IPEAMETE U METOIaX MaTEMAaTUKH, UX OTIMYHHA OT METOI0B JPYI'HX €CTECTBEHHBIX
U TYMaHHUTapHBIX HayK, 00 0COOCHHOCTSIX MPUMEHEHNSI MATEMATHKH JUIsl PEIICHUs HAyYHBIX U IIPUKJIAIHbIX 3a1a4. TakuM oOpasom,
MaTeMaTH4ecKoe 00pa3oBaHHE BHOCHT CBOH BKJIaJ B (JopMHUpOBaHHUE OOIIEi KyIbTyphl YeTOBEKa.

V3ydeHne MaTeMaTHKH TaKXkKe CIIOCOOCTBYET 3CTETHYECKOMY BOCHHMTAHHIO YENOBEKa, NMOHMMAHUIO KPAacoThl M H3SIIECTBA
MaTeMaTHYECKUX PacCy KICHHH, BOCIIPUATHIO [€OMETPUIECKHX (HOPM, YCBOCHHIO HIEH CHMMETPHUH.

HEJU N3YYEHUS YYEBHOI'O KYPCA "I'EOMETPUS"

«MareMatuKy yke 3aTEM y4uTb HAlO, YTO OHA YM B IOPSANOK IPHUBOAUT», — IHCAJ BEIUKUN PYCCKUH ydeHbI1 Muxaui
BacunbeBud JlIomoHOCOB. U B 3TOM COCTOHT OJ1HA M3 ABYX IIeJiei 00y9IeHNsI TeOMETPHUH KaK COCTABHOM 9aCTH MAaTEMAaTHKH B IITKOJIE.
OTOl LEenM COOTBETCTBYET JOKa3zaTelbHAs JIMHUS TpenopaBaHus reometpun. Cremys MpencTaBiIeHHOM pabodeil mporpamme,
HaduHAs C CEIbMOro Kiacca Ha YpOKax I'eOMETPHH OOYYaroUIWiCS YYHTCS NMPOBOAWTH JIOKA3aTEIbHBIE PACCYKACHHSA, CTPOHTH
JIOTHYECKHE YMO3AKIIOUEHHS, OKa3blBaTh WCTUHHBIC YTBEP)KACHHWS M CTPOUTh KOHTP TpPHUMEPHI K JIOXKHBIM, IPOBOIUTH
pacCy)KIeHus OT «IPOTUBHOIO», OTJIMYATh CBOIMCTBA OT MPH3HAKOB, (OPMYIUPOBATH OOpATHBIE YTBEPXKICHHUS. YUEHHK,
OBJIA/ICBIINH UCKYCCTBOM PaccyX1aTh, OyAeT MPUMEHATh €r0 U B OKPYKAIOIIEH KU3HH.

Kak mmcan reomerp u nemaror Urops ®@exoposud Llapbirus, «T0ABME, TOHUMAIOIINMH, YTO TAKOE JIOKA3aTENbCTBO, TPYAHO U
Jla’Ke HEBO3MO)KHO MAaHUITYJIMPOBaTh». M B 3TOM COCTOMT Ba)KHOE BOCHHMTATEIbHOE 3HAYECHHE M3YUEHHS T€OMETPUH, IpHCYIIee
MMEHHO OTE€YECTBEHHOM MaTeMaTHdecKoil mkosje. Bmecre ¢ TeM aBTOPHI MpOrpamMMbl MPEJOCTEPEraloT YUUTENs OT H3JIMIIHETO
(hopmanmsMa, 0cOOEHHO B OTHOIICHUH HaYall ¥ OCHOBaHUH reomeTpuu. @paHiy3cknii MaTematuk JKaH J[pbeOHHE IO 3TOMY TOBOAY
BbICKazajcs Tak: «YTo Kacaercs AeNWKaTHOW MpoOJeMbl BBEICHMS «aKCHOM», TO MHE KaXKETCsd, YTO Ha IMEPBBIX MOpPaxX HYKHO
BOOOIIE M30€raTh MPOM3HOCHTH caMo 3TO ciI0BO. C Apyroit e CTOPOHBI, HE CIETyeT YIyCKaTh HHM OJHOH BO3MOXKHOCTH JIaBaTh
TIPUMEPBI JIOTHYECKNX 3aKII0UYEHNH, KOTOPbIEe Ky/ia B OONbIEH Mepe, YeM HAEs aKCHOM, SIBIISIOTCS NCTUHHBIMHU M €JMHCTBEHHBIMHA
JBUTATENIIMH MaTEMaTHIECKOTO MBIIIIICHHS.

Bropoii nenpio n3ydeHnst TeOMETPUH SBISIETCS MCIONB30BaHNE €€ KaK MHCTPYMEHTA IPH PEIICHUH KaK MaTeMaTHIECKUX, Tak U
MPAaKTHYECKNX 33724, BCTPEUYAIONIMXCS B peanbHOl KU3HU. OKOHYMBIINK KypC T€OMETPUH IIKOJIBHUK JIOJDKEH OBITh B COCTOSTHHUN
OIIPEJIETTNTh TEOMETPHUECKYI0 (HUI'Ypy, ONMMCaTh CIOBAMHU JAHHBIM YEpTEX WM PUCYHOK, HAWTH IUIOMIA/b 3€MEIBHOIO yJacTKa,
paccunTath HEOOXOMUMYIO J/UIMHY ONTOBOJOKOHHOTO KaOenss wiM TpeOyemble pa3sMephl Tapaka sl aBTOMOOWIS. OTOMY
COOTBETCTBYET BTOPAsl, BBIYNCIUTENbHAS JINHAS B M3YUSHUH T€OMETPHUH B IIKoOJIe. JJaHHAS MpaKTHYecKas JIMHUS SBJISETCS HE MEHee
BaxHOH, yeM mepBas. Emé ITnaTon mpeamuceiBan, 4to0sl «rpaskaane [IpekpacHOro ropoga HH B KOEM Clydae HE OCTaBIISUIN
TEOMETPHIO, BeJJb HEMAJIOBKHO JJayke TOO0YHOE €€ MPUMEHEHNE — B BOGHHOM JIEJIE Ja, BIPOYEM, U BO BCEX HayKaxX — JUISl JIyUIIEro
UX YCBOGHHUS: MBI BEIb 3HAeM, Kakas OECKOHEYHas pa3HMIA CYIIECTBYET MEXAY YeJIOBEKOM MPUYACTHBIM K T€OMETpHH W
HETIPUYACTHBIMY». J{JIsl 3TOr0 yYMTEN0 peKOMEHAYETCsl MoAOMpaTh 33/1a4y MIPAKTHYECKOro XapakTepa JJIsl pacCCMaTPUBAEMBIX TEM,
YUUTH JIETEH CTPOWTH MaTeMaTHYECKHE MOJENN PEaJbHBIX JXM3HCHHBIX CUTYALlMid, MPOBOIUTH BBIYKMCICHUS W OLIEHHUBATH



a/IEKBAaTHOCTb TTOJTYYEHHOT0 pe3yabraTta. KpaiiHe BaKHO NOAYEPKUBATE CBSI3H T€OMETPUH C APYTUMH IIPEIMETaMH, MOTHBUPOBAThH
WCTIONIb30BAaTh OIPEETICHUS T€OMETPUIECKHIX (PUTYp M MTOHSITHH, IEMOHCTPHPOBATH IPUMEHEHHUE ITOJIYICHHBIX YMEHUN B (JU3HKE U
TEXHHUKE. DTU CBS3M Hambosee SipKO BUIHBI B TeMax «Bekrops», « TpuroHoMeTpuieckre COOTHOMEHU», « MeTo KOOpANHATY U
«Teopema ITudaropay.
MECTO YYEBHOT'O KYPCA B YYUEGHOM IIJIAHE

CornacHo y4eOHOMY IUTaHy B 7—9 Kitaccax u3ydaercs yueOHbIH Kype «I eoMeTpus», KOTOPBIH BKIIIOYAET CIIEAYIONINE OCHOBHEIE
paszensl copepxanus: «I'eomerpuueckue GUTyphl U UX CBOHCTBaY, «l3MepeHre reoMeTprIecKux BelIMIIHY, a Takke «JeKapToBbI
KOOpJIMHATHI Ha IIOCKOCTHY», «BekTops», «/Brkenus mockocti» u «IIpeodpazoBaHus ogo0us».

VueOHBIi IJIaH NpeaycMaTpUBaeT U3ydeHHe FeOMEeTpUH Ha 6a30BOM YPOBHE, UCXOAA U3 He MeHee 68 ydeOHBIX 4acoB B y4eOHOM
rozy, BCEro 3a TpH rofa o0y4eHus — He MeHee 204 Jacos.

COJEPKAHUE YYEBHOI'O KYPCA "TEOMETPHUSI"
7 KJACC

HauaneHple monsiTHs reomerpud. Touka, mpsiMas, OTpe3OK, Jyd. Yroi. Buisl yrioB. BepTukanbHble M CMEXHBIE YITIBI.
Buccekrpuca yrna. Jlomanast, MHOrOyronsHUK. [lapajuieibHOCTh ¥ EPIIEHANKYISIPHOCTD TPSIMBIX.

Cummerpuunble Gurypsl. OCHOBHBIE CBOMCTBa 0ceBOH cuMMeTpuH. [IpuMepsl CHMMETpUH B OKPYXKArOIeM MHpE.

OCHOBHBIE ITOCTPOEHUS C IIOMOIIBIO IUPKYJIsl U TMHEelK. TpeyroiabpHuK. Beicora, MeauaHa, OuccekTpuca, UX CBOMCTBA.

PaBHOOe1peHHbII 1 paBHOCTOPOHHUIT TpeyronbHUKH. HepaBeHCTBO TpeyroibHUKA.

CBolicTBa ¥ ITPU3HAKK PaBHOOEAPEHHOIO TpeyroibHUKa. [IpH3Haku paBeHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ ITPU3HAKH MapayuIeNnbHbIX NpsMbIX. CyMMa YIIIOB TpeyrojibHUKa. BHEIIHUE yribl TpeyrojabHUKA.

[IpssimoyronbHbIil TpeyroabHUK. CBOWCTBO MEIUaHBI MPSIMOYTOJIBHOIO TPEYroJbHUKA, MPOBEAEHHOH K runotenyse. [Ipu3naku
PaBEeHCTBa NPSIMOYTOJIbHBIX TPEYTONBHUKOB. [IpsIMOYTOJIbHBIN TPEYTOIBHUK C YriioM B 30°.

HepaBeHCcTBa B TeOMETPUU: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMaHOM, TeopeMa o OonblueM yrie U Oomblieit
CTOpOHE TpeyronbHUKa. [leprneHuKysp 1 HaKJIOHHAS.

['eomeTpuyeckoe MecTo Touek. bruccekTpuca yria v cepeAMHHbII MEePIeHUKYISP K OTPE3KY Kak TeOMETPUIECKUE MECTa TOYEK.

OKpYXHOCTb U KPYT, XOp/ia ¥ THaMeTp, X CBOKCTBA. B3anMHoOe pacrnonoxeHue oKpyKHOCTH 1 npsimoii. KacarenbHas u cexymias
K OKpY>KHOCTH. OKpY)KHOCTb, BITCAaHHAS B YroJl. BrivcaHHas v onucaHHasi OKPYXKHOCTH TPEYroJIbHHUKA.

8 KJIACC

YerpipéxyronpHuku. [lapannenorpamm, ero mpu3HaKky U CBoMcTBa. YacTHbIE Clydau MapajuieiorpaMMoB (TIPSIMOYTOJIBHUK, POMO,
KBaJIpar), uX MpHU3HAKU U cBoiicTBa. Tpamnenus, paBHOOOKas Tpamnenus, e€ CBOMCTBA U NpU3HaKH. [IpsiMoyrosibpHas Tpamnenus.

Meron yaBoeHust Menuansl. LlenTpanbsHas cummerpusi. Teopema Dalieca U TeopeMa O MPONOPLHMOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTOIbHUKA U Tpaneluuu. LIeHTp Macc TpeyroabHUKa.

[MogoOue TpeyronbHUKOB, kK03hduueHT nonodus. [IpuzHaku nompobOust TpeyronbHUKOB. [IpuMeHeHue moo0ust Npu peleHuu
MPAaKTHYECKUX 3a]au.

CaoiicTBa mioniazeil reomerpuueckux Guryp. @opmyisl Ui IUIOIAAN TPEYroNbHUKA, HapajiesorpaMmMa, poMOa 1 Tpameyy.
OrtHolIeHHe TWIoIaAeH MOT00HBIX QUTYD.

Brruncnenne miomazaen TpeyrolbHUKOB U MHOTOYTOJIBHUKOB Ha KJIET4aTol Oymare.

Teopema ITudaropa. [lpumenenune teopemsl [ndaropa npu penieHrn NpaKTHIECKUX 3a1a4.

CuHyc, KOCHHYC, TaHI'€HC OCTPOr0 YIJIa TNpPsIMOYTOJIBHOTO TpEYroibHHKa. OCHOBHOE TPUIOHOMETPHUYECKOE TOXJECTBO.
Tpuronomerpuueckue Gpynkuuu yrios B 30°, 45° u 60°.

BnncanHble U LIEHTpaJbHBIE YIUIbI, YIOJd MEXKAY KacaTeJbHOW M XOpAOM. YTJIbl MEXIY XOpJaMU M CEKYIIMMH. BrucanHble U
OIMCaHHbIC YeTHIPEXYroNbHUKK. B3anMmHoe pacronoxenue NByX OKpyxkHocrtei. Kacanue okpyxkHocteil. OOIue KacarelbHble K
JIBYM OKpYXHOCTSIM.

9 KJACC

Cunyc, KocuHyc, TanreHc yrioB oT 0 70 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKIeCTBO. DOpMYIBI IPUBEACHUS.

Pemenne tpeyronsHukoB. Teopema KOCHHYCOB U TeopeMa CHHYCOB. PelieHne npakTHIecKHX 3a/1a4 ¢ HCIIOIb30BAaHUEM TEOPEMBI
KOCHHYCOB M TEOPEMbI CHHYCOB.

[IpeobpaszoBanue momodust. [lomodme coOTBETCTBEHHBIX FIEMEHTOB.

Teopema o mpou3BeIeHUN OTPE3KOB XOP/, TEOPEMBI O IPOU3BEACHUH OTPE3KOB CEKYIIHX, TEOPEMaA O KBapaTe KacaTeIbHOMN.

Bekrop, nnmuHa (MOIYNb) BEKTOpA, COHANPABICHHBIE BEKTOPHI, MPOTHUBOIOJIOKHO HANPaBIEHHBIE BEKTOPBI, KOUIMHEAPHOCTD
BEKTOPOB, PaBEHCTBO BEKTOPOB, OIEpallMM HaJ BEKTOpaMH. PasznoxeHne BEeKTOpa MO ABYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunater BekTopa. CkansipHOE IIPON3BEACHIE BEKTOPOB, IPUMEHEHHUE IJIs1 HAXOXK/ACHHS AJIMH U YIJIOB.

JlexapToBbl KOOpPAMHATHI Ha IUIOCKOCTU. YpaBHEHHsI NPSIMOH M OKPY)KHOCTM B KOOpJMHATaX, MEPECEUEHUE OKPYKHOCTEH M
MIPAMBIX. METO KOOPANHAT U €ro IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTONBHUKH. J{MHa OKpyXHOCTH. [ pasycHas u paaraHHas Mepa yria, BEIYUCIECHHUE JUTHH IYT OKPYKHOCTEH.
[Tnomans kpyra, cekTopa, CerMeHTa.

JIBIKEHUSI TUTOCKOCTH 1 BHYTpEHHHE CHMMeETprH (uryp (anemeHnTapHble npencrasienus). [lapamnensusnii nepeHoc. [ToBopor.
INJTAHUPYEMBIE OGPA30BATEJIbHBIE PE3YJIBTATBI

OcBoenne ydeOHOrO Kypca «I'eomerpus» HOMKHO oOeCreurBaTh JOCTIDKCHHE Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3OBaHUS
CIIeYIOIINX JTHYHOCTHBIX, METAIIPEMETHBIX M MPEIMETHBIX 00pa30BaTENIbHbIX PE3yJIbTaTOB!

JIMYHOCTHBIE PE3YJIbTATbBI

JImgHOCTHBIE PE3yNBTATHl OCBOEHHS IPOrpaMMBbl yaeOHOT0 Kypca «I'eomMeTprs» XxapaKTepHu3yloTCs:

IMaTpuoTHyeckoe BoCUTAHNE:

MIPOSIBJICHUEM HHTEepeca K IPOIIIOMY W HACTOSIIEMY POCCHHCKON MaTeMaTHKH, IIEHHOCTHBIM OTHOLICHHEM K JOCTHIKCHUSIM
POCCHICKMX MaTeMaTHKOB W POCCHMCKOW MaTeMaTHYecKOil IMIKOJBI, K HMCIONB30BAHUIO 3THX JOCTIDKEHHH B APYIMX HayKax U
TIPUKIIAHBIX cpepax.

I'paiknaHckoe M yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOTHEHHUIO 0053aHHOCTEH TPAXKIaHUHA U peajli3aliy €ro MpaB, MPECTaBICHHEM 0 MaTEMaTHYEeCKUX OCHOBAX
(YHKIIMOHUPOBAHUSI Pa3JINUHBIX CTPYKTYP, SBICHHUH, IPOLEAYP TPAXKIaHCKOr0 00IIecTBa (BBIOOPHI, OIIPOCHI H I1p.); TOTOBHOCTBIO K



OOCY)KICHUIO JTHYECKHX IPOOJIEM, CBS3aHHBIX C MPAKTHYECKHMM INPUMEHEHHEM MIOCTIDKEHWH HayKH, OCO3HAHHEM BaXKHOCTH
MOpPaJIbHO-ITUYECKHUX ITPUHIIUIIOB B JAESATEIFHOCTH YIEHOTO.

Tpynosoe BocnuTanue:

YCTAHOBKOW Ha aKTHBHOE Y4acTHE B PEUICHHH NMPAKTHUECKUX 337a4 MaTeMaTHYECKONW HAIpPaBICHHOCTH, OCO3HAHHEM BaKHOCTH
MaTEeMaTH4eCcKoro oOpa3oBaHMS Ha MPOTSHKEHHH BCEH KHM3HU ISl YCIEIITHOM NMpOogecCHOHATIBHONW AEATEIHbHOCTH M Pa3sBUTHEM
HEOOXOANMBIX YMEHUII;

OCO3HaHHBIM BHIOOPOM M ITOCTPOCHHEM HWHIMBHAYaJIbHOW TPAEKTOPUH 0Opa30BaHMS M JKU3HEHHBIX IUIAHOB C YUETOM JIMUHBIX
HMHTEPECOB M OOIECTBEHHBIX MTOTPEOHOCTEN.

JcTeTHYecKOe BOCIIMTAHNE!

CHOCOOHOCTBIO K SMOIMOHAIBHOMY U 3CTETHYECKOMY BOCIPHUITHIO MATEMAaTHUECKUX OOBEKTOB, 33/1a4, PEIICHUH, PacCy K ICHUIH;
YMEHHIO BUJIETh MaTeMaTHYECKNE 3aKOHOMEPHOCTH B UCKYCCTBE.

IlenHocTH HAYYHOTO MO3HAHMSI:

OpHEHTalLMel B IESITEIbHOCTA Ha COBPEMEHHYIO CUCTEMY HAay4YHBIX IPEJICTABICHHH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS
YeJoBeKa, MPHUPOJBl W OOIIEeCTBa, NMOHMMAaHHEM MaTEMaTHYeCKOH HayKH Kak C(epbl YelIOBEYECKOH NesATEeIbHOCTH, JTaloB e
Pa3BUTHS ¥ 3HAYUMOCTH JJIsl Pa3BUTHUS LIUBHIIM3ALINIL;

OBJIAJICHNEM SI3BIKOM MaTEMaTHKU U MaTeMaTHYECKOH KYIbTYpOH KaK CPEACTBOM ITO3HAHUS MUPA;

OBJIAJICHUEM MTPOCTEHIIIMMH HAaBBIKAMH HUCCIIEIOBATELCKOMN JIESITENIEHOCTH.

du3nyeckoe BocnuTanne, GopMUPOBaHUE KyJbTYPhI 310POBbSI U IMOIMOHAIBHOTO 0JIATONIOYYHSI:

TOTOBHOCTBIO IPUMEHSTh MaTeMaTHUECKUE 3HAHUSI B HHTEPEcax CBOErO 37I0pPOBbsI, BEACHHS 3/I0POBOT0 00pa3a »H3HH (310pOoBOE
MUTaHUe, COAJTAHCUPOBAHHBIN PEXKUM 3aHSTHH U OTIBIXA, PEryisipHas pu3ndecKkasi akTHBHOCTb);

c(hOPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCHH, MPU3HAHUEM CBOETO NpaBa Ha OIIHOKY M TaKOTo JKe MpaBa JPYroro 4eaoBeKa.

IKO0JIOTHYeCKOe BOCTIUTAHUE:

OpHeHTalell Ha MPUMEHEHHE MaTeMaTW4eCKHX 3HaHWH JJIsl pelIieHHs 3a7ad B o0JacTH COXPaHHOCTH OKPY)KalomIeH cperpl,
IUTAaHUPOBAHUS IMOCTYIIKOB U OLICHKH UX BO3MOXHBIX HOCJ’[C}ICTBI/II‘/‘I JUIA Opr)Ka}OLLleﬁ Cp€abl;

OCO3HaHHEM IIIO0ATLHOTO XapaKTepa 3KOJIOrHYECKUX POOJIEM U ITyTeH UX pelIeHHs.

JIMYHOCTHBIE Pe3yJILTATHI, 00eCTeYHBAIOIINE ANANTANNIO 00YYAIOIIErocs K M3MEHSIIOIMMCSI YCJIOBHSIM COIMAJIBbHON M
NPUPOIHON Cpeabl:

— TOTOBHOCTBIO K ﬂeﬁCTBHﬂM B YCIOBHUAX HeOHpe}ICHéHHOCTH, TMOBBIIICHUIO YPOBHSA CBOEH KOMIIETEHTHOCTH qyepes
NPaKTHYECKYIO NEITeNIbHOCTh, B TOM YHCIIE YMEHUE YYUTHCS Y JPYTUX JIIOJIeH, MpUoOpeTaTb B COBMECTHOM IEATEIbHOCTH
HOBBIC 3HAaHHs, HABBIKM U KOMIICTCHIMU W3 OIIbITa APYTUX;

—  Heo0XOJMMOCTBIO B ()OPMHUPOBAHUU HOBBIX 3HAHHH, B TOM 4HCIe GOPMYIUPOBATh UAEH, IOHATHS, TUIIOTE3BI 00 00bEKTaxX
U SBJICHUSX, B TOM YHCJIE paHee HE HW3BECTHBIX, OCO3HABATH AC(GUINTHI COOCTBEHHBIX 3HAHWH M KOMIICTEHTHOCTEH,
IIJIaHUPOBATh CBOE PA3BUTHE;

— CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYALMIO, BOCIPUHHUMATH CTPECCOBYIO CHTYalMIO KaK BBI30B, TPEOYIOIIUi
KOHTpPMEp, KOPPEKTHPOBATh NPHHUMAeMble PELIeHNs W NeHCTBUS, (OpMYyIHpOBaTh U OLEHHBATh PHCKH M IIOCIEICTBHS,
(hOpMHUPOBATH OIIBIT.

METAINPEJIMETHBIE PE3YJIbTATbI

MertanpenMeTHsle pe3yNbTAaThl OCBOGHHS IPOrpaMMbl y4eOHOro Kypca «l'eoMeTpus» XapaKTepU3yrOTCsl OBJIaJCHHUEM
VHUBEPCATTbHBIMU NO3HAGAMENbHOIMU 0eliCMEUAMU, YHUBEPCATLHLIMU KOMMYHUKAMUGHBIMU OeUCMEUAMY U YHUBEPCATbHBIMU
DPeynaAmueHbIMU OelicmeusamMU.

1) VHuseepcanvhvie no3nasamenvuvle Oelicmeus obecneyusaiom Qopmuposanue 6A308bIX KOCHUMUBHBIX NPOYECCO8
obyuaiowuxca (0cgoeHue Memooo8 NOHAHUA OKPYICAIOWe20 MUpd, NpUMeHeHue JN0SUYecKUX, UCCIe008amenbekux onepayul,
YMeHuti pabomamu ¢ uHpopmayuer).

Ba3zoBble Joruyeckue AeiicTpus:

— BBUIBJIATH M XapaKTEpPH30BaTh CYIIECTBEHHBIC NPU3HAKM MAaTEMaTHYECKHX OOBEKTOB, NOHATHH, OTHOIIECHUNH MEXIY
MOHATHAMHY; (HOPMYITUPOBATH ONPEIENEHHS ITOHATUI; YCTaHABIMBATh CYLIECTBEHHBIH MPU3HAK KIaCCU(pUKAINK, OCHOBAHHS
JUTs1 000OIIEHNS ¥ CPAaBHEHHS, KPUTEPHUHU TIPOBOAMMOI0 aHAIN3a;
— BOCIIPHHHMaTb, (OPMYIUpOBaTE M NPEOOpa30BBIBATH CY)KICHHS: YTBEpPIUTENbHbIE W OTPHLATEIbHBIC, €IMHUYHBIE,
YJacTHbIE M OOINE; YCIOBHbIC;
— BBUBJIATH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M M MPOTHUBOpEYMs B (paKTaX, NAHHBIX, HAONIOACHHUAX H
YTBEPXKACHUSX; MpeIaraTe KpUTEPHUH VIS BBIIBICHHS 3aKOHOMEPHOCTEH 1 IPOTHBOPEUHIA;
—— J1enaTh BBIBOABI C UCIIOIH30BAaHUEM 3aKOHOB JIOTHKH, NETYKTUBHBIX M MHAYKTHBHBIX YMO3AKIIOUEHUH, yMO3aKIFOUCHNH
TI0 aHAJIOTHUH;
— pa3buparth AOKa3aTENbCTBA MATEMATHYECKUX YTBEP)KAECHUH (TIPSIMBIE W OT MPOTHUBHOTO), MPOBOJUTH CAMOCTOATEIHHO
HECIIOKHBIE JOKA3aTeIbCTBA MATEMAaTHIECKHUX (DAKTOB, BRICTPANBATh apTyMEHTAINIO, IPUBOIANTH ITPUMEPHI M KOHTPIPHUMEPEI;
000CHOBBIBaTh COOCTBEHHBIE PACCYKICHUS,
— BBIOHpaTh croco0 pemeHus ydeOHOW 3amadn (CpaBHHBATH HECKONBKO BApWMAHTOB pEHICHWS, BHIOMpaTh Hamboiee
MOAXOASAIINN C YIETOM CAMOCTOSITEIBHO BBIJIETICHHBIX KPUTEPHEB).

Ba3zoBble uccieqoBaTe1bCKie JeicTBHA:
— HCIOJNB30BaTh BOIIPOCHI KAaK HMCCIIENOBATEIBCKUH MHCTPYMEHT MO3HAHMS; (POPMYIHPOBATH BOIPOCH], (HHKCHUPYIOLIHE
MIPOTUBOPEUHE, NMPOOIIEMY, CAMOCTOATENIFHO YCTaHABIMBATE HCKOMOE M JaHHOE, ()OPMHUPOBATH THIIOTE3Y, apTyMEHTHPOBATH
CBOIO TTO3UIINIO, MHEHNE;
— TIPOBOJWTH MO CAMOCTOSATENHFHO COCTABICHHOMY IUIaHY HECJIOXHBIH SKCIEPUMEHT, HEeOONbIIOE HCCIEAOBAHUE I10
YCTaHOBIJICHHIO OCOOEHHOCTEH MaTeMaTHIECKOT0 0OBEKTa, 3aBUCHMOCTEH 00BEKTOB MEXLy COOOH;
—  CaMOCTOSITETHHO (OPMYIHPOBATh 000OIIECHNSI M BHIBOIBI MO pe3yibTaTaM HMPOBENEHHOTO HAOIIOICHNS, NCCIIEAOBAHNS,
OLIEHUBATH JJOCTOBEPHOCTbH ITOJYYEHHBIX PE3yIbTaToB, BEIBOIOB U 0000IICHNI;



— TIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IpOLEcca, a TAKKE BBLABUIaTh IMPEINOJIOKEHHS O €ro pa3BUTUU B HOBBIX
YCIIOBHSX.
Pabora ¢ mapopmanueii:

—  BBIABJIATH HEMOCTATOYHOCTH U H30BITOYHOCTH HH()OPMAITHH, TaHHBIX, HCOOXOMMBIX JUTS PEIICHUS 3a/1a4H;
— BBIOHWpATh, AHAIU3UPOBATh, CHUCTEMATH3UPOBATh M HHTEPIPETHPOBATH WH(POPMANUIO PA3IMIHBEIX BHIOB U (HOpM
TIPEICTABIICHUS;
— BBIOHMpATH (OPMY IPEICTABICHUS HHPOPMAIIMU U WUTFOCTPUPOBATH PEIIacMbIC 3a/Iaud CXEMaMH, TUarpaMMaMu, HHOW
rpadUKoi U UX KOMOMHAIUSIMI;
— OIICHUBATh HAN&KHOCTh HH(OPMAIMHM IO KPUTEPHUSAM, TMPEUIOKECHHBIM yYUTEIEM WIA COOPMYITUPOBAHHBIM
CaMOCTOSITEIIHHO.
2) Vuusepcanvivle KOMMYRUKAMUGHDIE OCIiCMEUA 06eCneyusalom chopmuposanocms COYUATLHIX HABIKOE 00YUAIOUUXCA.
Oo0menue:
—  BOCIIPUHHUMATH U (OPMYIUPOBATH CY)KICHUSI B COOTBETCTBHH C YCIOBUSAMH U IEISIMH OOIEHHUS; SICHO, TOYHO, TPAMOTHO
BBIpaXKaTh CBOK) TOYKY 3pPCHHS B YCTHBIX M TNHCHhMCHHBIX TEKCTaxX, JaBaTh IMOSCHEHUSA IO XOMy pEIICHUS 3aaadu,
KOMMCHTHUPOBATh MTOJYICHHBIH PE3yNIbTaT;
— B XOJ¢ OOCYXKICHHUS 3a/IaBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI, IPOOJIEMBI, pEIlaeMOl 3a7a4uH, BEICKa3bIBATh
U7CH, HAICJICHHBIC Ha TOWCK PEIICHHS, CONOCTABNIATH CBOM CYXKICHHS C CYXICHHSIMH JPYIMX YYaCTHHKOB JHaJiora,
00HApPY)KUBATh Pa3IMUYUE U CXOJCTBO MO3UIIMIA; B KOPPEKTHOM (popMe hopMyaupoBaTh pa3HOIIACHS, CBOU BO3PAKCHUS,
— MPEICTaBIIATh PE3yNbTaThl PEIICHHs 3a7adyd, 3KCIEPHMEHTa, HCCICAOBaHUS, MPOEKTa; CaMOCTOSATEILHO BBIOHMPATH
(hopMart BBICTYIUICHHUS C YIETOM 3aj1a4 MPE3CHTAIUN U OCOOCHHOCTEH ayIUTOPHH.
CoTpyaHunuecTBo:
— TIOHMMaTh M WCIMOJb30BaTh IPEUMYIIECTBA KOMaHJHOW W WHIMBUAYalbHOW pPa0OTHl TPH PEIICHUH Y4EeOHBIX
MaTeMAaTHUECKHX 3a7aY;

— TPUHUMATH 1IeIb COBMECTHOH AEATEIbHOCTH, TUIAHMPOBATh OPTaHU3alMI0 COBMECTHOW paloThI, pactpeieNsiTh BUIbI
pador, 1oroBapuBaThcs, 00CYXKIATh POIECC U Pe3yabTaT paboThl; 0000IIaTh MHEHHS HECKOJIBKUX JIFOCH;

—— y4acTBOBaTh B IPYIIOBBIX GopMax paboThl (00CYKAeHHs, 0OMEH MHEHHSMH, MO3TOBBIE ITYPMBI U JIp.);

—— BBIIIOJIHATH CBOKO YAaCTh pa6OTI>I 1 KOOPANHUPOBATHL CBOU ﬂeﬁCTBHH C ApYIruMH 4JICHaAaMH KOMaH/bI;

— OIICHMBaTh KauyecTBO CBOEro BKJaJa B OOLIMH MPOMYKT MO KPHUTEpUsIM, CHOPMYIUPOBAHHBIM Y4aCTHHKAMHU
B3aUMOJIEHCTBUS.

3) Vuusepcanvuvie pezynamuensie deiicmeus obecneuusaiont opMuposaniie CMblCI0BbIX YCMAHOBOK U ICUSHEHHbIX HABLIKOE
JUYHOCTU.

Camoopranuzanus:

CaMOCTOATENBHO COCTaBJIATH IUIAH, aNTOPUTM peIIeHUs 3aJadd (WIM ero 4acTh), BBIOMpaTh CIOCO0 pEIIeHHs ¢ y4ETOM
HMEIOLINXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C y4ETOM HOBOU
uHpopmanum.

CaMOKOHTPOJIb:

—  BIAJETh CII0CO0AMH CaMOIPOBEPKH, CAMOKOHTPOIIS TIPOLiecca U pe3ybTaTa pelieHns] MaTeMaTHYeCKOH 3a1aun;

—— MpeABUIETh TPYAHOCTH, KOTOPHIE MOT'YT BOSHHKHYTH IIPU PEIICHUH 3a7a4d, BHOCHTh KOPPEKTHBBI B IEATEIBHOCTH HA
OCHOBE HOBBIX 00CTOATENBCTB, HAHJEHHBIX OIIMOOK, BBISBICHHBIX TPYIHOCTEH;
——  OLIGHUBAThH COOTBETCTBHE PE3YbTaTa ACATEILHOCTH IIOCTaBICHHOM LIEIU U YCIOBUSIM, OOBSACHATh IPUYUHBI JOCTHKEHUS
WY HEJJOCTIKEHHS LIeNH, HAXOMUTh OMIMOKY, AaBaTh OLEHKY IPUOOPETEHHOMY OIBITY.

NPEJMETHBIE PE3YJIbTATDI

OcBoenne ydeOHOro Kypca «l'eomerpus» Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS TODKHO OOECIEUHMBATH JOCTIKCHHE
CIIENYIOIIHNX MPEIMETHBIX 00pa30BaTeNbHBIX PE3yIIbTATOB:
7 KJACC

— Pacrio3HaBaTh W3y4CHHBIE TE€OMETPHUYECKHE (UTYPBI, ONpPEAENATh HX B3aUMHOE pACIOJIOKEHHE, H300pakaTh
reoMeTpuueckue (Uryphl; BHIIONHATH YEPTEKHU 110 YCIOBHIO 3anaud. VI3MepsTh JHMHEHHBIe W YIJIOBBIE BEIMYMHEL PemmaTsh
3a[jau Ha BBIYHMCIICHHUE JUIMH OTPE3KOB U BEJIMYIHH YIJIOB.

— Jlenath rpy0yI0 OIIEHKY JINHEHHBIX M YIJIOBBIX BETMYNH IPEIMETOB B PEATbHOH )KU3HH, pa3MEPOB MPUPOJHBIX 00HEKTOB.
Paznmyate pasmMepbl 3THX 00BEKTOB TI0 MOPSIIKY BEINYNHBI.

— CrpouTb 4epTeXn K FTeOMETPUIECKUM 3aadaM.

— Tlomp30BaThCa TNpPU3HAKAMH pABEHCTBA TPEYrOJIHHMUKOB, WCIOIH30BaTh NPU3HAKM M CBOWCTBA PAaBHOOEAPEHHBIX
TPEYroJIbHUKOB TPH PEIICHUH 3a/1a4.

— IIpoBoaUTH JIOTHYECKHE PACCYXICHHS C UCIIOIh30BAHHEM T€OMETPHUIECKIX TEOPEM.

— Tlonp30BaTbcsi NpHU3HAKAMHU PABEHCTBA MPSAMOYIOJIbHBIX TPEYTrOJbHUKOB, CBONCTBOM MEJIMAaHbl, MPOBEAEHHOM K
THIIOTEHY3€ MIPSIMOYTOIBHOI O TPEYTOJIbHUKA, B PEIICHUN F€OMETPUUYECKHX 3aay.

— OmpenensaTe NapauiedbHOCTh NPSMBIX C TOMOINBIO YITIOB, KOTOpBIE o0paszyeT ¢ HMMH cekymas. Omnpenensirsb
MapauIeNbHOCTh MPSIMBIX C HOMOLIBIO PABEHCTBA PACCTOSHUN OT TOUEK OJHON MPSIMOM 0 TOUEK APYrod MpsIMOH.

— Pemars 3amaun Ha KIeT4aToi Oymare.

— IlpoBoguTh BBIYMCIEHWS W HAXOJAWTh YWCIOBbIE M OyKBEHHbIE 3HAYEHHS YIJIOB B T'COMETPHUYECKHX 337adax C
WCTIONIb30BAHUEM CYMMBI YIJIOB TPEYTOIBHUKOB W MHOTOYTOJIbHUKOB, CBOIMCTB yIJIOB, 00pa30BaHHBIX MPH MEPECEUCHUH IBYX
MapaJuleNbHbIX MPSAMBIX CEKyLIeH. PelaTe NpakTHYeCKHE 3aa4d Ha HAXO3KICHUE YITIOB.

— Bragerp TOHATHEM T'€OMETPHYECKOTO MeCTa TOUEK. YMETh OIpEAeNsATh OHCCEKTPHCY YIida W CepeJUHHBIN
MEPHIEHAUKYIISP K OTPE3KY KaK F€OMETPHUUECKUE MECTA TOUEK.



—  ®opMynHpOBATH ONPEAEICHNs OKPYXKHOCTH U Kpyra, XOpJbl U JUaMeTpa OKPYKHOCTH, IOJIb30BaThCSI UX CBOICTBAMH.
YMeTb NPUMEHSATH 3TH CBOWCTBA MPU PELLICHNH 3a4a4.

— Bna;:[eT}, IIOHSITHEM OIMCAHHOH OKOJIO TPCYTOJIbHUKA OKPYXHOCTH, YMCTb HAXOAUTh eé HECHTP. Tlomp30BaThes (baKTaMI/I (6]
TOM, 4YTO 6I/ICCGKTpI/ICBI YIJIOB TPCYTrOJIbHUKA MEPECCKAKOTCA B OI[HOﬁ TOYKE, U O TOM, YTO CCPCAUHHLIC MNCPHCHAUKYIIAPBI K
CTOpPOHAaM TpPCYroJIbHHKA NEPECCKAIOTCA B OI[HOﬁ TOYKE.

— Bna;:[eT}, MOHATHEM KacaTeJIbHOM K OKPYKHOCTH, IOJb30BATHCA TeOpeMOfI O MCPHECHAUKYIAPHOCTHU KacaTelbHOI U
paauyca, npo BEJIEHHOI'O K TOUKE KacaHHs.

— Tlonp3oBaThes HpOCTeﬁmHMH reoOMETPUICCKMMHU HEPABCHCTBA MU, IOHUMATh UX HpaKTI/I‘IeCKI/Iﬁ CMBICII.
— HpOBOZ[I/ITI) OCHOBHBIC TCOMCTPHUYICCKUC MMOCTPOCHUA C MOMOIIBIO TUPKYJIA U JIMHEHKH.
8 KJIACC

— Pacmo3HaBaTh OCHOBHEIC BUbI ‘-IGTI)IpéXyFOJ'ILHI/IKOB, HUX 3JICMCHTBI, IIOJIB30BATBCA HX CBOMCTBaMH Inpu peUICHUU
TCOMCTPUUCCKHUX 3aaa4.

— IlpumeHsTH CBOMCTBa TOYKH NEpECEUEeHHs MEIMaH TPEYroibHUKa (LIEHTpa Macc) B pEIICHUH 3a7ay.

— BJ'IaZ[eTI: IIOHATUEM CpeI[Heﬁ JIMHWUU TPCYTOJIbHUKA U TpAICun, IPpUMCHATH UX CBOMCTBa Ipy pCIICHUU TCOMCTPUICCKUX
3ajJaad.

— Tlonb3oBaThes TeopeMoﬁ daneca u TeopeMoﬁ O MPpONOpHMOHAJIBHBIX OTPE3KaX, MNPHUMCHATL HX [JIA PCUICHUA
MPpaKTUYCCKUX 3a7a4.

— HpI/IMeHHTL MPpU3HAKN HOI[O6I/I$I TPCYTrOJIbHUKOB B PCIICHUU I'COMETPHUYCCKUX 3a1ay.
— Tlonb3oBaThes TeopeMoﬁ Hn(baropa JJI pCHICHU TCOMCTPUYCCKUX U MIPAKTUYCCKUX 3a/1a4.

- C’I’pOI/ITL MAaTEMAaTUYCCKYI0O MOACIbL B IMPAKTHYCCKHUX 3aJadax, CaMOCTOATCIIbHO A€JIaTh qepTém U Ha XOIHWUTb
COOTBETCTBYIOIIUEC NJIMHBI.

— BJ'IalleTb TMOHATUSAMHA CHHYCA, KOCUHYCAa U TaHI'€HCAa OCTPOr'o yrijia nNpsAMOYIroJIbHOI'O TPE€YroJIbHUKA.
— Ilonp30BaThCcs STUMU MMOHSATHS MU JJIA pCHICHU MPAKTHYCCKUX 3aj1a4.

—  Bpruncnath (paznuyHeIMU crioco0amM) IUIONIA/lb TPEYroJibHUKA U TUIOLIAM MHOTOYTOJNBHBIX (HUryp (MIONB3YsCh, TAE
HEO00XOIUMO, KaJIbKYJISITOPOM).

— IIpuMeHATh MoTyYeHHbIE YMEHHUS B MPAKTHUECKUX 3aadax.

— Brnagers MOHATHUSAMH BIHCAHHOTO M LIEHTPAJIBHOIO YIjia, MUCIONB30BaTh TEOPEMBI O BIIMCAHHBIX YIJIaX, YriIaxX MEXIy
XopAaMu (CeKyIIUMM) U YIiIe MEXKAy KacaTelIbHON U XOpIOH IPH PELIEHUH T€OMETPUIECKUX 3a/ad.

— Bragers NOHATHEM OIMCAHHOTO YETHIPEXYTONBHUKA, HNPUMEHSTH CBONCTBA OIMMCAHHOTO YETBIPEXYTONBHHUKA MPU
pELIEHUH 3aau.

— IlpuMeHATh MoONydeHHBIE 3HAHWS HA NPAKTUKE — CTPOMTh MaTeMaTHYECKHE MOIENW I 3aJad PealbHOH XKHU3HH H
MPOBOJMUTH COOTBETCTBYIOLIME BBIYHUCICHUS C NPUMEHEHHEM INOROOHMS M TPUTOHOMETPUM (IIONB3YACh, IZie HEOOXOIHMMO,
KaJIBKYJSTOPOM).

9 KJACC

— 3HaTh TPUTOHOMETPHUYECKHE (DYHKIIMH OCTPBIX YIIIOB, HAXOAMTH C UX TIOMOIIBIO PA3IHMYHBIC SIEMEHTHI IPSIMOYTOIBHOTO
TPEYTrOJbHUKA («PEIICHHE TPSIMOYTOIBHBIX TPEYTOMBHUKOBY). HaXoauTh (C MOMOIIBIO KaIbKyIATOpA) JUIMHBI M YIJIBI JUIS
HETAOJUYHBIX 3HAUYEHUI.

— TTosnp30Bathest GOpMyTIaMu TIPUBEACHUS 1 OCHOBHBIM TPUTOHOMETPHUECKUAM TOXKIECCTBOM IS

HAaXOXKICHUS COOTHOMICHUH MEKY TPUTOHOMETPHICCKUMH BETHUHHAMH.

— Hcmonb30BaTh TEOpPEMBbl CHHYCOB M KOCHHYCOB JUIS HaXOXJICHUS Pa3iIMUHBIX AJIEMEHTOB TPEYTOJbHUKA («peIICHUE
TPEYroJIbHUKOBY), IPUMEHATh UX IIPU PELICHHUH T€OMETPHUECKUX 3a1au.

— Brnagers moHsTHAMYU TIpe0Opa30BaHUS MOAOOHS, COOTBETCTBEHHBIX 3JIEMEHTOB MONOOHBIX QUTYP.

— Tlonp3oBaThCsa CBOMCTBAMH MOJ0OMS MPOW3BOIBHBIX (UI'YP, YMETh BBIYMCIATH JUIMHBI U HAXOIAWUTH YIJIBI Y MOJOOHBIX
¢uryp. [IpuMeHsATh CBOKCTBA MMOAO0OHS B MPAaKTHIECKHX 3a]a4ax.

—  YMeTb NpUBOIUTH NPUMEPHI IOJ0OHBIX (GUTYp B OKpYKAIOIIEM MHpE.

— Tlomp30BaThcs TeopeMaMH O TIPOM3BEACHHUH OTPE3KOB XOpZA, O IPOM3BEIACHHH OTPE3KOB CEKYIINX, O KBaJpaTe
KacaTeJIbHOM.

— Tlomp30BaThCs BEKTOpaMH, IMOHHUMATh WX TEOMETPHYECKHI W (PU3NYECKHWil CMBICH, NPHUMEHATh HX B PEIICHUH
TEOMETPUUYECKHUX U (PU3UIECKUX 3a7a.

— IlpuMeHsTH CKaIsIpHOE ITPOU3BEACHIE BEKTOPOB ISl HAXOXKACHHS JUTMH U YIIIOB.
— Tlonp30BaThCS METOIOM KOOPIMHAT HA INIOCKOCTH, MPUMEHSTh €70 B PELICHNN T€OMETPUIECKUX U MMPAKTHUECKUX 3a1ad.

— Bagers NoHATHAME IPaBUIBLHOIO MHOTOYTONBHHUKA, JITHHBI OKPYXHOCTH, JJIHHBI TyTH OKPYKHOCTH U PaJHaHHOH MEPHI
yIJ1a, yMETh BBIUYUCIISITH IJIOMAAb Kpyra U ero 4acTeil.

— IlpuMeHsTh NOMyYeHHBIE YMEHHS B IPAKTHIECKUX 3aa9ax.
— HaxonuTs ocu (Miiu IEHTPBI) CHMMETPUH (pUTyp, TPUMEHATH JBIKEHHUS INTOCKOCTH B MPOCTEHIINX CITydasx.

— HPI/IMGHSITB TMOJMYYCHHBIC 3HAHUA HAa MNPAKTUKES — CTPOUTH MATCMATUYCCKUC MOACIHN JId 3adaq peaﬂBHOﬁ KHU3HU U
MIPpOBOAUTH COOTBETCTBYIOIIUEC BBIYUCICHUA C NPHUMCHCHUCM HOLIO6I/I${ U TPUTOHOMCTPHUICCKUX q)yHKL[I/Iﬁ (HOHBBYHCB, rae

HeO6XOZ[I/IMO, KaJ'ILKyJ'IS[TOpOM) .



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne HanmeHoBaHue pa3ieiioB u TEM MPOrpaMMbl KomnuyecTBo yacos OnexTpoHHbIe (LUPPOBEIE)
/n BCETO KOHTPOJTbHBIC MPaKTHYECKUE o0pa3oBaTeNbHbIE PECYPCH
paboThl paboThl

Pazgen 1. IIpocreiimme reomerpuyeckne ¢uUrypsl W HX cBoiictBa. M3mepenue
reoMeTPUYECKHX BeJIHYHH.

1.1 [pocreiiniue reoMeTpUYecKie 00bEKThI TOUKH MPSIMbIE, JIyYH M YIITbl, MHOTOYTOJIbHHK, JIOMAHasL. 1

1.2. CMexHbIe U BepTUKAJIBHBIE YTIIbI. 5

1.3. Pabora ¢ npocTeHIInMy YepTeKaMH. 1

1.4. Vi3mepeHue JTUHEHHBIX U YIIIOBBIX BEMYHH, BBIYHUCICHHE OTPE3KOB U YIJIOB. 1

1.5. [epumetp ¥ momabs GUryp, COCTABICHHBIX M3 MPSMOYTOILHHUKOB. 5
HToro no pazneny: 144 1
Paznen 2. TpeyrojsHukn

21 [NoHsiTHE O paBHBIX TPEYrOJbHUKAX U MEPBUYHBIC MIPEICTABICHHS O PABHBIX (KOHIPYIHTHBIX) 1
¢urypax.

2.2. Tpu npr3Haka paBeHCTBA TPEYT OJIbHUKOB. 3

2.3. ITpru3Haky paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. 2

2.4. CBOHCTBO MeIMaHbI IPSIMOYTOJIBHOTO TPEYTONIbHUKA. 3

2.5. PaBHOOe/ipeHHbIE U PABHOCTOPOHHUE TPEYrOJIbHUKH. 3

2.6. [Tpu3HaKy U CBOWCTBA PaBHOOEAPEHHOIO TPEYTrOIbHHUKA. 2

2.7. [Iporus Gosnpliel CTOPOHBI TPEYTOIBHUKA JICKHUT OOJNBLIMN YTOJI. 1

2.8. [pocreiiline HepaBEHCTBA B TEOMETPHUHU. 1

2.9. HepaBeHCTBO TpeyroyibHUKa. 1

2.10. | HepaBeHCTBO JJOMaHOU. 1

2.11. [IpsiIMOYTONBHBIN TPEYTOJIBHUK C YIIIoM B 30°. 1

2.12. | IlepBble MOHATHS O IOKA3aTEILCTBAX B TEOMETPUHU 1
HToro no pazueny: 224 2
Pa3pea 3. [lapajiesbHble NpsAMbIe, CYMMA YIJIOB TPEYT0JbHHKA

3.1 [MapamienbHble MPSIMbIC, HX CBOMCTBA. 2

3.2 [sTeiii nocrynar EBknuaa. 1

3.3. Hakpecr sexxanye, COOTBETCTBEHHBIE H OHOCTOPOHHUE YIIIbI (00pa3oBaHHBIE IPH NIepecedeHUH 2
napajuleNbHBIX IPSIMBIX CEKYILIEH).

34 HpmHuaK napajUIeNbHOCTH NPAMBIX 1EPe3 PaBEHCTBO PACCTOSIHUI OT TOYEK OIHOM MPsAMOi 10 3
BTOpPOH MPSMOIA.

3.5. CyMMa yIioB TPEYroJibHUKa U MHOTOYTOJIbHUKA. 3

3.6. BHelHue yribl TpeyroibHUKA 2
HToro mo pazneiy: 14 4 1
Pa3nen 4. OxpyxHocTh U KpPYr. ['eoMeTpHUYecKHEe MOCTPOEHHSA

4.1. OKpyXHOCTB, XOP/Ibl M AWAMETPBI, MX CBOHCTBA. 1

4.2. KacarenbHast K OKpY’KHOCTH. 1

4.3. OKpy>XHOCTb, BIIMCAHHAS B YTOJL. 2

4.4, [onsitne o 'MT, npumeHeHne B 3aa9ax. 1

4.5. buccekTpurca M cepeAMHHBIN NEPIEeHIUKYIISIP KaK TeOMETPHYESCKHE MECTa TOYCK. 2

4.6. OKpyKHOCTb, OIMCAHHAsI OKOJIO TPEYTOJbHHKA. 2




4.7. BriucanHas B TpeyroJIbHUK OKPY’KHOCTb. 2
4.8. [Ipocrelimue 3a1a4u Ha TOCTPOEHUE. 2
HToro no pazneiry: 14 4 1
Paznea S. IloBTopenue u 00001eHNe 3HAHWUIA.
5.1 [oBTOpeHue u 0000IIeHIEe OCHOBHBIX TIOHSTHII M METOJIOB Kypca 7 Kiacca.
HToro mo pazneny: 44
OBHIEE KOJIMYECTBO YACOB 11O TPOI'PAMME 68 u 5
8 kj1acc
Ne HaumeHoBaHMe pa3ieiioB v TEM MPOrpaMMbl KonuuecTBo yacos OnexTponHble (LU(POBHIE)
/n BCEro KOHTPOITbHBIC MpaKTHYeCKue | 00pa3oBaTebHbIE PECYPCHI
paboThl paboThl
Paznen 1. YeTbIpEéXyrojJbHUKH
1.1 [TapanenorpaMm, ero MpU3HaKkM U CBOICTBA. 2
1.2. YacTHble ClTydan napajuiesorpaMmMoB (IPSIMOYTOJIbHHK, POMO, KBaIpaT), UX MPH3HAKH U CBOICTBA. 2
1.3. Tpanenus. 2
1.4, PaBHOOOKas ¥ PSIMOYTOJIbHASI TPATICIHH. 3
1.5. Y 1BoeHHe MeuaHbl. 1
1.6. IleHTpanbHast CHMMETPHS 1
Hroro no pasaeiy: 124 1
Paznen 2. [lnomans. HaxoxkaeHue mioniaaeii TpeyroJbHIKOB M1 MHOTOYTOJILHBIX Uryp.
Iaomaau nogo0HbIX Guryp
2.1 [ousitue 00 oOLIel TEOPHH IIOMIAIH. 1
2.2 Dopmybl sl IJIOMIAY TPEYroJIbHHUKA, apauieliorpaMMa 2
2.3 OTHolIIeHHE TUIOAAeH TPEYroJIbHUKOB ¢ OOIIIMM OCHOBaHHEM HWITH OOIIEH BBICOTOM. 2
2.4 Beruncienne mioniaaen caokHbX GUryp uepes pa3dOueHUe Ha YaCTH U JIOCTPOCHHE. 1
2.5 [Tnouranu ¢uryp Ha Kieryaroi Oymare. 1
2.6 [Tnouaau nogoOHbIX GUryp. 2
2.7 Brruncnenue mionaaei. 2
2.8 3aauu ¢ IPaKTUUECKUM COJIEpIKAHHEM. 1
29 Pemenue 3a1a4 ¢ HOMOILIBIO METO/1a BCIIOMOTraTENbHOM TUIOIAAN 1
HToro no pasgeny: 144 1
Paznea 3. Teopema Iudaropa u Hayaja TPUTOHOMETPHH
3.1 Teopema ITudaropa, e€ 1oka3aTenbCTBO M IPUMEHEHUE. 3
3.2 O0partHast Teopema [ludaropa. 1
33 OrmpenieneHne TPUrOHOMETPHIECKHUX (DYHKIUI OCTPOro yIia, TPUrOHOMETPHYECKHIE 2
COOTHOUICHHMS B IPSIMO YT'OJIBHOM TPEYr OJIbHHUKE.
3.4 OCHOBHOE TPUTOHOMETPHUIECKOE TOXKIECTBO. 1
35 COOTHOLIEHUS ME3K/1y CTOPOHAMM B IIPSIMOYTOJILHBIX TPEYrojbHUKAX ¢ yraamu B 45° u 45°; 30° u 2
' 60°
Hroro no pazaeny: 10y 1
Paznen 4. Teopema Dajieca u TeopeMa 0 NPONOPIHOHATBHBIX 0TPe3KaX, MOJ00HbIE
TPEYroJIbHUKH
4.1. Teopema Payeca 1 TeopeMa 0 IPONOPUUOHATBHBIX OTPE3Kax. 2
4.2. CpenHsisi TMHUS TPEYTONBHHKA. 2
4.3. Tpanenus, e€ cpeaHsist TUHUS. 2




4.4. [TporopuyoHaIbHBIE OTPE3KH, IIOCTPOSHUE YETBEPTOrO MPOMOPIMOHAIBEHOTO OTPE3Ka. 1

4.5.. | CpoiicTBa IIeHTpa Macc B TPEYrOJLHUKE. 1

4.6. [TogoOHBIE TPEYTOJTHHUKH. 1

4.7. Tpu npu3Haka mogo0ust TPEYroNbHUKOB. 2

4.8. [TpakTHYecKOe NPUMEHEHNE 3
HToro no pazneny: 154 1
Pa3gen 5. Yruel B okpy:kHocTH. BiicaHHbIe 1 ONHCAHHBIE YeThIPEXyroJbHUKH.
KacareabHble K OKpyskHOCTH. KacaHne OKpy’KHOCTH.

5.1 BriricaHHbIe M LIEHTPAJIbHBIE YIIIBI, YIOJI M1y KacaTellbHOH M XOp/IOH. 2

5.2. YIbl MEXIY XOpAaMHU U CEKYITUMH. 2

5.3. BriricaHHbIe M ONMCAaHHBIE YeThIPEXYTOJIbHUKH, X ITPU3HAKK U CBOMCTBA. 2

5.4. [TpuMeHeHne 9THX CBOWCTB MPU PENICHUH T€OMETPUUECKUX 3aj1ay. 2

5.5. B3anMHOe pacnonoXeHue IBYX OKPYKHOCTCH. 2

5.6. Kacanue okpy»KHOCTEHI. 2
WToro no paszaeny: 134 1
Pa3nea 6. IToBTOpeHue, 00001eHe 3HAHUIA.

6.1. [ToBTOpEHHE OCHOBHBIX MOHATHH M METOJIOB KYpCcOB 7 U 8 KiaccoB, 00001IeHIE 3HAHUH.
WToro no paszaeny: 44
OBHIEE KOJIMYECTBO YACOB 110 TPOTPAMME 68 u 5

9 KJIACC

Ne HammenoBanue paszienoB 1 TeM MPOrpaMMBbl KonudecTBo yacor DnekrpoHHble (1U(POBbIE)
/n Beero KOHTPOJIbHBIE MPaKTHYECKUE 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThl

Pa3nen 1. BekTopbl

1.1 Omnpenenenne BEKTOPOB, CIOKEHUE U Pa3HOCTh BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCIIO. 1

1.2. DU3NUECKUI U TEOMETPUIECKUN CMBICT BEKTOPOB. 1

4.3. Pa3nokeHre BEeKTOpa Mo ABYM HEKOIJIMHEAPHBIM BEKTOPaM. 1

4.4, KoopauHatsl BekTopa. 1

4.5. CxaJisipHOE IPOM3BEACHNE BEKTOPOB, €ro MPUMEHECHHUE s HAXOXK/ICHUS JUTMH U YTJIOB. 2

1.6. Perienue 3a/1au ¢ MOMOIIBIO BEKTOPOB. 3

4.7. [IpuMeHeHne BEKTOPOB [UISl pELICHHS 3a1a4 KHHEMATHKU M MEXaHUKH 2
HToro no pazueny: 124 1
Pa3nen 2. /lekapToBbI KOOPAMHATHI HA INIOCKOCTH

2.1, JlexapTOBBI KOOPAWHATHI TOUEK Ha IIOCKOCTH. 1

2.2. YpaBHeHUe TPSIMON. 1

2.3. YT0Bo# KO QHIMEHT, TAaHT€HC YIJIa HAKJIOHA, NapaJuIeNIbHbIC M IePIECHINKYIIPHBIC TPSIMBIE. 1

2.4. YpaBHEeHHE OKPYKHOCTH. 1

3.5. Haxosk/ieHne KOOpAMHAT TOYEK MepeceyeHUst OKPYKHOCTH U MIPSIMO. 1

3.6. MeTo/] KOOpJMHAT MPU PEIICHUH T€OMETPUUECKHX 3a/1ad. 1

2.7. Vcnionp30BaHKe MeTOIa KOOPAMHAT B MPAKTUYSCKUX 3a/1a4ax 2
Hroro no pazuesry: 94 1
Paznen 3. Tpuronomerpusi. TeopeMbl KOCHHYCOB U cHHYCcOB. PelieHue TpeyrojibHIHKOB.

3.1 Omnpenenenue TpuroHoMeTpuieckux GyHkmi yrios ot 0° go 180°. 1

3.2. KocuHyc 1 cuHYyC OpsSMOro U TyHnoro yria. 2

3.3. Teopema kocuuycoB. (O600MIEHHAs) TeOpeMa CHHYCOB (C PaIlyCOM OITUCAHHOW OKPYXHOCTH). 2




3.4. Haxoyx/ieHue JUIMH CTOPOH M BEJHMYHUH YIJIOB TPEYTOJNbHHUKOB. 2
3.5. dopMysia oA TPEYroIbHUKA Yepe3 JIBE CTOPOHBI U YIOJl MKy HUMH. 2
3.6. dopMysia oA YeThIPEXYTOIbHUKA YePe3 ero JUArOHAIHN U Yroll MEeKAY HUMH. 3
3.7. [pakTHyeckoe NPUMEHEHHUE IOKa3aHHBIX TEOpeM 3
HToro no pazneiry: 16 4
Paznen 4. IlpeoGpa3oBanue nonoousi. MeTpuueckne COOTHONIEHHSI B OKPY’KHOCTH
4.1. [TonsiTue o npeoOpa3oBaHUK MOTOOMSL. 1
4.2 COOTBETCTBEHHBIC 3JICMEHTHI IOJ00HBIX (BUTYD. 2
4.3. Teopema 0 pou3BEIEHNH OTPE3KOB XOPJI, TEOpEMa O MPOU3BEICHUN OTPE3KOB CEKYIIHNX, TeopeMa 3
0 KBaJIparte KacaTelbHOM.
4.4. [TpuMeHeHne B pellieH!H TeOMETPUYECKUX 3a1a4 3
HToro no pazueny: 104
Paznen 5. [IpaBuibHbIe MHOTOYTOJBHUKH. /[JIMHA OKPY’KHOCTH M IJIOIIAAL KPyTra.
Bolunciienune miomanei
5.1 IIpaBuyibHBIE MHOTOYTOJIBHUKH, BBIYUCIIEHUE UX 3JIEMEHTOB. 1
5.2. Yucno 7 1 AJTMHA OKPYKHOCTH. 1
5.3. JliiHa Iyru OKPY)KHOCTH. 1
5.4. PanuanHas mMepa yria. 1
5.5. [Tomaap Kpyra u ero 3JIEMEHTOB (CEKTOPa U CETMEHTA). 1
5.6. Beruncienne mwiomaaei Guryp BKIIOYAIOUIMX AJIEMEHTBI Kpyra. 2
Hroro no pasneay: 8u
Pazne 6. /IBuKeHHsI IUIOCKOCTH
6.1. [oHsiTHE O IBUKEHUH IUIOCKOCTH. 1
6.2. [TapasuienbHbli IepeHocC, TOBOPOT U CUMMETPHSL. 1
6.3. Ocu ¥ HEHTPbI CHMMETPHH. 2
6.4. [Ipocreiinive npuMeHeHHs B PEIICHUH 3a/1a4. 2
Hroro no pasneay: 6u
Pa3nen 7. IloBTopeHue, 0000111eHNe, CHCTEMATH3ALUS 3HAHUI
71 HOBToPeHI/Ie OCHOBHBIX MOHITHI U METOZIOB KypCOB 7—9 Ki1accoB, 0000IIeHNE U CHCTeMaTH3aIns 0,25
3HAHU.
7.2. [pocreiitine reomerpudeckue GUrypbl 1 UX CBOKWCTBA. 0,25
7.3. M3MepeHne reoOMeTpUYECKUX BeITMYHH. 0,5
7.4. TpeyronbHUKH. 0,5
7.5. [TapasnienbHbIe U IePIICHAUKYISIPHBIE MPSIMBIE. 0,5
7.6. OKpYXKHOCTb M KPYT. 0,25
7.7. ['eomMeTpHYEeCKUE TOCTPOCHHUSL. 0,25
7.8. VYTl B OKpY)KHOCTH. BrincaHHbIe M ONMCaHHBIE OKPY)KHOCTH MHOTOYTOJIEHHKOB. 0,5
7.9. [psiMasi ¥ OKPY)KHOCTb. 0,5
7.10. | YerblpéxyroibHUKU. BriMcaHHbIC W OMMCAHHBIE YSThIPEX YT OJILHHUKH. 0,5
7.11. | Teopema IIn¢aropa n Hauana TpuroHoMeTpun. Penienne o0mmX TpeyroabHUKOB. 05
7.12. | IlpaBUibHBIE MHOTOYTOJTHHUKH. 0,5
7.13. | IlpeoOpa3oBaHust MIOCKOCTH. 0,5
7.14. | mwxenus. [Tomobue. CummeTpusl. 0,5
7.15. | Ilmomans. Beraucnenue miommaneit. [Tnomann nogoOHEIX Guryp. 0,5
7.16. | JexapTOBBI KOOPAWHATHI HA TNIOCKOCTH. 0,25




7.17. | BekTopsl Ha TUIOCKOCTH 0,25
HToro no pazneiry: 74
OBIIEE KOJIMYECTBO YACOB 110 TIPOT'PAMME 68
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