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IosicHuTe/IbHAA 3anIMCKA

Heabio n3yvyenusi kypca «l'eomerpus» 0CHOBHOIrO 0011ero 00pa3oBaHusA SABJIAETCSH:

- o0ecrneunTh U3y4eHHe CBOMCTB U pa3MePOB (PUTYp, UX OTHOIIEHUN U B3aUMHOE PACIIONIOKEHHE,
ONMUPAETCS] Ha JIOTMYECKYIO, J0Ka3aTeabHYI0 JUHUI. HayduThCcsi mpOBOAUTH JOKa3aTesbHbIE
pacCy)AeHUsI, CTPOUThH JOTMUYECKHE YMO3AKIIOUYEHMSI, TOKA3bIBaTh UCTHUHHBIE YTBEPXKICHUS U
CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, MPOBOJUTH PACCYKIEHUS «OT MPOTUBHOIO», OTIMYATh
CBOICTBa OT MPU3HAKOB, (DOPMYITHPOBATH OOPATHBIC YTBEPIKICHHUS.

WCIIOJIb30BaHUE €€ KaK MHCTPYMEHTA MPU PEHICHUH KaK MaTeMAaTUYECKUX, TaK U MPAKTUYECKUX
3a/1a4, BCTPEYAOIIUXCS B pEaIbHOM JKU3HH.
3agayamu yueOHoOro kypca «I'eomerpus» siBJIsSIOTCH:

- Hay4UTh 00yYaIOUINXCs OMPEAEIIATh TEOMETPUIECKYIO PUTYPY, OMUCHIBATH CIIOBAMU JIaHHBIH
4epTEX WM PUCYHOK, HAXOAMUThH IUIOIIAJb 3€MEIBHOIO Y4acTKa, pacCUMTHIBATh HEOOXOIUMYIO
JUIMHY ONTOBOJIOKOHHOTO KaOemnsi uiu Tpebyemble pa3Mephl rapaka Jjsi aBTOMOOHIISA. DTOMY
COOTBETCTBYET BTOpasi, BEIYMCIUTEIbHAS JIMHUS B W3ydeHUU reomeTpur. [Ipu pemennn 3amaq
MIPAKTHYECKOT0 XapaKkTepa 00yJaronuiics T0JKeH HAyYUThCSI CTPOUTh MaTeMaTHUYECKUE MOIETTU
peaNbHBIX JKU3HEHHBIX CHUTYyallui, TPOBOJUTH BBIUMUCICHUS M OIECHUBATH aJE€KBAaTHOCTD
MOJIy4YEeHHOTO pe3yJibTara.

- HAYYUTh TOTUEPKUBATH CBSI3M T€OMETPHUH C IPYTUMHU YI€OHBIMHU MTPEAMETaMHU, MOTUBHUPOBATH
MCIIOJIb30BAaTh OIpEIeTICHHs] TEOMETPUIECKUX GUTYDP U IOHATUMN, IEMOHCTPUPOBATH IPUMEHEHUE
MOJTyYEHHBIX YMEHH B (PU3HUKE U TEXHUKE. DTH CBSI3M HAHOOJIee IPKO BUIAHBI B TeMax « BEKTOpbD»,
«Tpuronomerpuyeckne COOTHOIEHU», «Metoa koopauHaT» u «Teopema [Tudaropay.

Mecto Kypca «I'eomeTpusi» B y4eOHOM IJIaHe:
B cootBetcTBHM ¢ DenepanbHBIM FOCYAapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM OCHOBHOTO
oOmiero oOpa3oBanus yueOHslil Kypc «I'eomeTpus» BXOAUT B yueOHBIN npeamer « MaTteMaTHka
U SIBJISIETCS 00S13aTEIIBHBIM /711 U3yUEHUSI.

Ha uzydyenue yueO6HOTo Kypca «I'eomerpusi» otBoautcs 204 yaca: B 7 kimacce — 68 yacos (2
yaca B HeJel), B 8 kiacce — 68 yacoB (2 vaca B Heneno), B 9 kitacce — 68 vacoB (2 yaca B
HEJIETIIO).

[ peaqu3anuu NporpaMMbl HCOJb3YIOTCH Y4eOHUKM:

-Maremaruka. ['eomerpus: 7 - 9-e kinacchl: 6a30Bblii ypoBeHb Atanacsi JI.C., Byty3os B.®.,
Kanomues C.b., Akunonepuoe o6miectBo "UznarensctBo "lIpocBemenne” 2020 rou.

Pabouas mporpamma ydeOHOro Kypca «I'eomMeTpus» cocTaBieHa C Y4eToM padoueit
OporpaMMbl  BOCIIUTAaHUSA. BocnuTaTenpHBIH NOTEHIMAT JAaHHOTO YYeOHOro mpeaMera
o0ecreurBaeT pean3alnio CIeAYIOUMX HEeNIeBbIX IPUOPUTETOB BOCITUTAHUS 00YJarOIINXCS:

- YCTAaHOBJICHME JOBEPUTEIIBHBIX OTHOLICHMH MEXIYy YYHMTEIEM M €ro y4YeHUKaMH,
CHOCOOCTBYIOUIMX IMO3UTHUBHOMY BOCHPHUSATHIO Y4YaIIMMHUCS TpeOOBaHUM M TpPOCHO yduTess,
NPUBJICYCHUIO MX BHHUMaHHSA K 0O0CyXJaeMol Ha ypoke HH(pOpManuu, aKTUBHM3AIMH HX
IMO3HABATCIILHOM JCSITCIHFHOCTH,

- MOOYXJIeHHE IIKOJIBHUKOB COONI0AaTh Ha ypOKe OOIIENpPUHATBIE HOPMBI MOBEAEHUS,
npaBuiIa OOLICHUS CO CTAPIIUMH (YYHUTENSAMH) M CBEPCTHUKAMHU (IIKOJBHUKAMU), TPHUHLUIIBI
qu6HOﬁ JUCHUIITIMHBEI 1 CaMOOpPIraHU3alun;

- NIPUBJICYCHNE BHUMAHHS IIKOJIBHUKOB K IICHHOCTHOMY aCIEKTy M3y4aeMBIX Ha YpOKax
SBJICHUH, OpraHu3anus ux paboThl ¢ NOIy4aeMOil Ha ypoKe COLMaIbHO 3HAYMMOM MH(opMaruei
— MHULMUPOBAHHUE €€ O0OCYXKJIEHUs, BHICKA3bIBAHUS yYaIlUMUCS CBOEr0 MHEHHUS IO €€ TMOBO.Y,
BbIPaOOTKH CBOETO K HEH OTHOILIECHUS;



- ICTIOJIb30BAaHHE BOCIUTATEIBHBIX BOZMOXKHOCTEH cofep kaHus yIeOHOTo MpeaMeTa depes
JIEMOHCTPAIMIO JETSM IPUMEPOB OTBETCTBEHHOT'O, TI'PaKAAHCKOTO IIOBEIEHHS, IPOSBICHUS
4eJIOBEKOIIO0UsT U 100pocepIeuHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIMX TEKCTOB JUISl UTCHMS,
3aJa4 JJIs pelIeHus], POOJIEMHBIX CUTYAIMH /Uil 0OCYX/IEHUS B KJlacce;

- IPUMEHEHNE Ha ypOKE MHTEPAKTHBHBIX (HOPM pabOTHl YYAIIMXCS: MHTEIUICKTYaIbHBIX
UTp, CTUMYJIMPYIOIINX MO3HABATEIbHYIO MOTUBAILINIO IIKOJLHUKOB; TUIAKTHUECKOTO TeaTpa, Tae
IMOJIYYCHHBIC Ha YPOKC 3HAHUA O6BII‘pLIBaIOTC$I B TCAaTpaJIbHbBIX IMOCTAHOBKAX; HHCKYCCHﬁ,
KOTOPBIC AAIOT y4alIUMCS BO3MOXKHOCTDH HpI/IO6p€CTI/I OIIBIT B€ACHUS KOHCTPYKTUBHOI'O AUAJIora,
rpynnoBoi pa®oThl WM paboOThl B Mapax, KOTOPbIE y4yaT IIKOJIbHUKOB KOMaHIHON pabote u
B3aUMO/ICHCTBUIO C IPYTHMU JIETbMHU;

- BKJIIOYEHHE B YPOK HUIPOBBIX MPOLEAYpP, KOTOPHIE MOMOTal0T MOAAEPKaTh MOTHUBALHIO
IleTeﬁ K IMOJIYYCHHIO 3HaHI/II‘/JI, HaJIA)KUBAHWIO ITO3UTUBHBIX MEKIMYHOCTHEIX OTHOIIIEHUH B KJ1acce,
IIOMOT'al0T YCTAaHOBJICHUIO 100pOsKeIaTeIbHOM aTMOCc(ephbl BO BpeMs ypOKa;

- OpraHusanus Hle(i)CTBa MOTUBHPOBAHHBIX MW JOPYAHUPOBAHHBIX YyYalllUXCAd HaAA HX
HEYCIEBAIOIUMHI OJIHOKJIACCHUKAMM, JIAIOLIET0 INKOJIbHUKAM COLMAIbHO 3HAUYUMBIA OIBIT
COTPYIHUYECTBA U B3aUMHOM TOMOIIIH;

- THAIMMPOBAHNE U TTO/IZIEPIKKA HCCIIEA0BATEIBCKON IeTETHHOCTH IKOIBHUKOB B PaMKax
peanu3anyi UMH HWHAWBHUAYAJIbHBIX W TPYHIIOBBIX HCCIICAOBATENBCKUX IPOEKTOB, YTO JACT
MIKOJIbHUKAM BO3MOXXHOCTb MPUOOPECTH HABBIK CaMOCTOSTEIBHOTO PELICHUS TEOPETHUECKOU
npo0JIeMbl, HaBBIK T€HEPUPOBAHUS M O0(OPMIICHUSI COOCTBEHHBIX HJICH, HAaBBIK YBAXXUTEIHHOTO
OTHOIICHUS K YYXUM HIesM, O(QOPMICHHBIM B paboTax Ipyrux HCCIEAOBaTeNeH, HaBBIK
nyOJIMYHOTO BBICTYIIJICHUS MIEepe]] ayJUTOprell, apryMeHTUPOBAHHSI U OTCTauBaHUs CBOEH TOUKHU
3pEHUsL.
2.Conep:xanne padoyeii nporpaMmmbl yuedHoro kypca «I'eomerpusi»

7 KUIIACC

Havanenele monsaTus reomerpun. Touka, mpsiMasi, OTpe3OK, Jyd. Yron. Bunbl yrios.
BeprukansHple U cMexHbIE yrubl.  buccekrpuca yria. Jlomanas, MHOIOYrOJIbHUK.
[TapanienbHOCTh U NEPIEHAUKYISIPHOCTD MPSIMBIX.

Cummetpuunble purypbl. OCHOBHBIC CBOMCTBA OCEBOM cuMMETpHH. [IpuMepbl cuMMeTpuun
B OKPY’KalOIllEM MUDPE.

OcHOBHBIE TIOCTPOEHMSI C TOMOLIBIO IUPKYJIA ¥ TMHEWKH. TpeyronbHuk. Beicota, Meauana,
OuccekTpuca, uX CBOMCTBA.

PaBHOOGe1peHHBIN U paBHOCTOPOHHUI TpeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CpoiicTBa W TpHU3HAKM paBHOOEAPEHHOro TpeyrosbHuka. [Ipu3Haku paBeHCTBA
TPEYTrOJIbHUKOB.

CBolicTBa M IpHU3HAKU MapajuieNbHbIX NpsiMbIx. CymMMma yrioB TpeyrojbHuKa. BHemnue
YIJIbI TPEYTOJIbHUKA.

ITpstmoyronbHbI TpeyroiabHUK. CBOWCTBO MeQuaHbl NPSMOYIOJBHOTO TpPEYroJIbHMKA,
npoBeAEHHOW K runoreHy3e. llpu3Haku paBeHCTBa MPSAMOYTOJbHBIX TPEYTOJbHUKOB.
[IpsiMOyroibHBIN TPEyroJbHUK ¢ yriaoM B 30°.

HepaBeHcTBa B TeOMETpUN: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O [UIMHE JIOMAHOM,
TeopeMa o 0oJIbIIeM yriie U OoNblIel CTOPOHE TpeyroibHuKa. [leprneHuKysap U HaKJIOHHAS.

['eomeTpuyeckoe MecTo TOuyeK. buccekTpuca yria u CepeAMHHBIN NEPHEHIUKYISpP K
OTpE3KY KaK F€OMETPUIECKHE MeCTa TOYEK.



OkpyXHOCTb M KpyI, XopJa M JAMaMeTp, HMX CBOMCTBa. B3anMHoOe pacroyiokeHue
OKpY’KHOCTH U nipssMoii. KacaTenbHas u cexymiast K okpykHOcTH. OKpY>KHOCTb, BIIUCAHHAS B YTOJI.
BnrcanHas u onrcaHHas OKpY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

YereipéxyronpHuku. llapamienorpammM, ero npusHaku M CBOWCTBA. YacTHbIE Cilydau
napajyiesorpaMMoB  (TIPSIMOYTOJIBHUK, poMO, KBaapaT), UX NPU3HAKUW U CBoiicTBa. Tpamenws,
paBHOOOKas Tpamnenus, e€ cBoicTBa U npu3Haku. [IpsmoyronbHas Tpanenus.

Meron ynBoenusi menuanbl. LleHTpanbHas cummerpus. Teopema Paneca u Teopema O
IIPONOPLMOHAIIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYroJabHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHUKa.

[Tomobue TpeyronbHUKOB, KO3 dumeHT momaoous. [Ipu3Haku moao0ust TPEyroJibHUKOB.
[Ipumenenne nogo0us PH PEIICHUH MPAKTUYESCKHX 3a/1a4.

CaolicTBa miomaaei reomerpuueckux uryp. @opmyisl Ais MJIOMAAN TPEYToJbHUKA,
napauenorpaMma, pom6a u Tpaneruu. OTHOIIECHHE TUIOIIAAeH MoJ00HBIX GUryp.

Brruncrienue miomaaei TpeyroibHIKOB 1 MHOTOYTOJIbHUKOB Ha KJIET4aTol Oymare.

Teopema [Tudaropa. [Ipumenenne Teopemsl [udaropa npu pemeHnn mpakTHYECKUX 3a]1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOIO yIja IpsSMOYIOJBHOIO TpeyrojabHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXJIEeCTBO. Tpuronomerpuueckue GpyHkiuu yrios B 30, 45 u 60°.

BrnucanHble ¥ LEHTPAJIBHBIE YIJIbI, YIOJ MEXKIy KacaTeIbHOM M XOpPAOW. YTJbI MEXIY
XOpAAMH U CEKyUIMMH. BrincanHble 1 onucaHHble YeTBIPEXYTOIbHUKHU. B3auMHOE pacooxeHne
IBYX oKpyxHocTel. Kacanue okpyxHocTeil. O01ue kacaTesbHbIe K ABYM OKPYXHOCTSIM.

9 KVIACC

Cunyc, kocunyc, Tanrexc yriaoB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPHUUYECKOE TOKIECTBO.
DopMyJIbl IPUBEACHHUS.

Pemenne tpeyronpHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. PemieHne
IIPAKTHUYECKUX 3aJa4 C UCIOJIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nogodus. [Togodre cOOTBETCTBEHHBIX IJIEMEHTOB.

Teopema 0 MpOU3BENEHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUN OTPE3KOB CEKYIIUX,
TEeopeMa O KBaJlpaTe KacaTeIbHOM.

Bekrtop, 1mnuHa (MOAYyJb) BEKTOpa, COHANpPABICHHBIE BEKTOPHI, IPOTHUBOIIOIOMKHO
HalpaBJi€eHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpALUU HaJ
BEKTOpaMH. Pa3nokeHue BeKTOpa Mo JByM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BEKTOpA.
CkansipHO€ IPOU3BEIEHNE BEKTOPOB, IPUMEHEHUE JIJIs1 HAXO0KIEHUS JIIMH U yTJIO0B.

JlekapToBbl KOOpIMHATBI Ha IUIOCKOCTH. YPaBHEHUS IMPSMOM U OKPYKHOCTH B
KOOpJMHATAaX, IEPECEUECHUE OKPYKHOCTEHN U MpsiMbIX. MeTo1 KOOpJMHAT U €r0 IPUMEHEHHUE.

ITpaBuibHBIE MHOTOYTOIBHUKH. JlJIMHA OKpYyX)HOCTU. ['pagycHas u paguaHHas Mepa yria,
BBIUMCJIEHHE JUIMH AYT OKpyKHOCTeH. [lnomanp kpyra, cektopa, CerMeHTa.

JIBM>KEHUS TIJIOCKOCTH M BHYTPEHHUE CUMMETPHUH (DUTYp (3IIEMEHTapHBIE MPEICTABICHUS).
[Tapannenesusliii neperoc. [ToBopoT.

IInanupyemble pe3yJbTaThbl OCBOCHHA Y4eOHOro Kypca «I'eomerpus»

JIMYHOCTHBIE PE3YJIBTATHBI



JInuHOCTHBIE pe3yabTaTbhl OCBOCHHUS MpOrpaMmbl ydeOHOro Kypca «['eomerpus»
XapaKTePU3YIOTCS:

1) naTpuoTHYECKOEe BOCIIUTAHHE:

MpOSIBJICHUEM HWHTEpeca K MPOLUUIOMY W HACTOSAILIEMY POCCHMCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOUIEHWEM K JOCTHKEHHSIM POCCHMCKMX MAaTEMAaTUKOB H POCCHICKOM
MaTeMaTUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO TUX JHOCTHKEHUHN B IPYTUX HAyKaX U MPUKIIATHBIX
chepax;

2) rpasKIaHCKoOe U IYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBITIOJIHCHUIO OOS3aHHOCTCH TpakIaHWHA M peaju3alid ero Ipas,
MPEACTABICHHEM O MAaTeMaTHYeCKHMX OCHOBaX (PYHKIIMOHUPOBAHMS Pa3IUYHBIX CTPYKTYD,
SBIICHUH, MPOLIEAYp TPaKIAHCKOTO O0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKHUM MPUMEHEHHEM JIOCTHUKEHUU
HAyKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUUECKUX MMPUHIUIIOB B JIEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHUE B PEIICHHM MPAKTUYECKUX 3aJad MaTeMaTH4YeCKOM
HAPaBIEHHOCTH, OCO3HAHMEM BXXHOCTH MATEMaTHYCCKOT0 00pa30BaHUS HA MPOTSHKCHUU BCEH
KU3HM JUTsl YCTIENTHOHM Mpo¢deCCHOHATBHON NEATeIbHOCTH W PAa3BUTHEM HEOOXOJIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM M TIOCTPOCHHUEM HWHIWBHIYAIbHOW TPAGKTOPUU OOpa3oBaHUS U
JKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYECKOE BOCTIUTAHHE:

CITOCOOHOCTBIO K 3MOIMOHAIBHOMY M ACTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEIICHUI, PacCyK/IEHUH, YMEHUIO BUJETh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 O3HAHMS:

OpHUEHTAIEH B JEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS 4YEJIOBEKa, NPHUPOABI M OOIIECTBa, IOHUMaHUEM
MaTeMaTHUYeCKOW HayKH KakK c(depbl 4YeIOBEUECKOW eATEeIbHOCTH, ATaloB €€ pa3BUTHSA W
3HAQUUMOCTHU JIJIsl Pa3BUTHUS LIUBUIN3ALIUU, OBJIAJICHUEM SI3bIKOM MaTeMaTUKU U MAaTEMaTUYECKOU
KyJIbTypOH KaK CpEICTBOM IIO3HAHHMS MHpPA, OBJAJCHHUEM MPOCTCUIIMMU HaBBIKAMU
HCCIIEIOBATENILCKOU JIESITEIIbHOCTH;

6) pusuveckoe BocnuTaHue, GOPMUPOBAHUE KYJILTYPbI 310POBbSI M SMOLMOHATBHOTO
Os1aronmosyqusi:

TOTOBHOCTBIO MPUMEHSATh MaTEMAaTUUECKHUE 3HAHUSI B HHTEPECaX CBOETO 37I0POBBs, BEIACHUS
3I0pOBOr0 OOpa3a KU3HM (30pOBOE NMUTAHUE, COATAaHCUPOBAHHBIM PEKUM 3aHATHH M OTIIbIXa,
peryisipHasi (pu3ndecKas aKTUBHOCTB), CPOPMHUPOBAHHOCTHIO HaBbIKA peQIIEKCUU, MPU3HAHHEM
CBOETO IpaBa Ha OMMOKY M TAKOTO YKe IpaBa APYroro 4eIoBeKa;

7) 3K0J10rNYecKoe BOCIIUTAHME:

OpHUEHTAIIMECH Ha MPUMEHEHHWE MaTEMaTHYECKUX 3HAHWM JUIs pelieHus 3a1ad B 00JacTh
COXPAHHOCTH OKpY>Karolleil cpeabl, MIAHUPOBAHUS TOCTYIKOB M OLIEHKHM HMX BO3MOXKHBIX
MOCJICJICTBUM [IJISI OKPY’KAIOIIEH Cpefbl, OCO3HAHUEM TJIO0ATBHOTO XapaKTepa HKOJIOTHYECKUX
mpoOJIeM U MyTeH UX PEIICHNUS,

8) amanTanus K N3MEHAIIUMCS YCJIOBUAM CONMATbHONW M MPUPOJAHOM Cpe/bl:

FOTOBHOCTBIO K JCHCTBHUSIM B YCJIOBHUSX HEONPEIEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JIeITebHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y JAPYTHUX
JoJIel, TpUoOpeTaTh B COBMECTHOU JIEATETLHOCTH HOBBIC 3HAHWS, HABBIKM U KOMIICTCHIIMH W3
ONBITa APYTHUX;



HEOOXOIMMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHWM, B TOM 4HCie (OPMYIHPOBATH UJECH,
HOHATHS, TUIIOTE3bl 00 OOBEKTaX M SBJICHUAX, B TOM UHUCIIE paHEe HEH3BECTHBIX, OCO3HABATh
Jne(UIUTHI COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAITUIO
KaK BbI30B, TpeOyIOIIMI KOHTPMEpP, KOPPEKTUPOBATh NPUHUMAEMbIE pELICHUS U JEHCTBUS,
(GbopMyIMpOBaTh U OLICHUBATh PUCKHU U MOCIEICTBHS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATbI
ITo3naBaTe/IbHbIC YHHMBepPCAJIbHbIe y4eOHbIe AeiicTBUS

Ba3oBble JJoruyeckue aeiicTBUSA:

BBISBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKU MAaTEMAaTHYECKUX OOBEKTOB, MOHATHUH,
OTHONIICHUN MEXIy TOHITHAMH, (OPMYIUPOBATH OINPEACICHUS TMOHSATHH, YyCTaHABIMBATH
CYIIIECTBEHHBIA MPHU3HAK KJacCU(DHUKAIMUA, OCHOBAHUS TSI 000OIIEHNS U CPaBHEHUS, KPUTEPUHT
MPOBOJUMOI0 AHAJIN3A;

BOCIIPUHUMATh, (HOpMYyIHpOBaTH U TMPEOOPa3OBBIBATH CYKJICHHS: YTBEPAWTEIbHBIE U
OTpUIaTeNbHbIC, eANHIUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBIIATh MAaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTHUBOPEUHs B (haKTaX, TaHHBIX,
HAOMIOJICHUSIX U YTBEPXKICHUSX, MpEAsaraTb KPUTEPUU IS BBISIBICHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYMIL;

JenaTb BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M HWHAYKTHBHBIX
YMO3aKIIIOUCHHUH, YMO3aKIIFOUSHHH 110 aHAJIOTHH;

pa3bupaTh J0Ka3aTeIhCTBA MATEMAaTHYECKUX YTBEPXKIACHUN (MPsSMBIE W OT MPOTHBHOTO),
MIPOBOJIUTH CAMOCTOSITEIILHO HECIIOKHBIE IOKA3aTeIbCTBA MAaTEMAaTUYECKHUX (PAaKTOB, BHICTpauBaATh
apryMEHTAallMl0, TPUBOJUTH TPUMEPHI M KOHTPIPUMEPHI, OOOCHOBBIBaTH COOCTBEHHBIC
paccyKJIeHus;

BBIOMPATh CTHOCOO pemIeHHus y4eOHOW 3ajaud (CpaBHMBATh HECKOJBKO BApHAHTOB PEIICHUS,
BBIOMpATh HaUOOJIee MOIXOMSIINN C YIETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPHUEB).
Ba3oBble nccienoBareabCKHe AeiiCTBHUA.

UCIIONB30BaTh BOMPOCHl KAaK HCCIIECIOBATENLCKAN WHCTPYMEHT TO3HAHUSA, (HOPMYIHpPOBATH
BOIPOCHI, (PUKCHUPYIOIINE TPOTHBOPEUHNE, MPOOIEMY, CAMOCTOSITEIFHO YCTAHABIMBATH HICKOMOE 1
JIaHHoe, (OPMUPOBATH THIOTE3Y, APTYMEHTUPOBAThH CBOIO MTO3UIINIO, MHEHUE;

MPOBOJIUTH TI0 CAMOCTOATEILHO COCTABJIEHHOMY IUTAHY HECJIOXKHBIM AKCIIEPUMEHT, HEOOIbIIIOe
UCCIIEIOBAaHHE MO0 YCTAHOBJICHHIO OCOOEHHOCTEH MAaTeMaTH4YecKOoro OOBeKTa, 3aBUCUMOCTEN
00BEKTOB MEX Ty COOOH;

CaMOCTOSITENIbHO (QOpMYyITUPOBaTh OOOOIIEHUS ¥ BBIBOABI MO pe3ydbTaTaM MPOBEAEHHOTO
HAOJIO/ICHUS, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJYYCHHBIX Pe3yJIbTaTOB, BBIBOJOB U
000011IeHMIT;

MPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IPOIIECCA, a TAKIKE BBIJBUTaTh MPEANOJIOKEHHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHSIX.

PatGora ¢ undopmanmeii:

BBISIBIIATh HEJIOCTATOYHOCTh M HM30BITOYHOCTh HWH(GOPMAIUMHU, IJaHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a/1a4u;



BBIOMPATh, AaHAJTU3UPOBATh, CUCTEMAaTH3UPOBATh U HHTEPIIPETUPOBATh HHPOPMALIUIO Pa3IMYHBIX
BUJOB U (POPM IPECTABICHHUS;

BBIOMpPATh POpMY MpencTaBIeHUs HH(POPMAIMU U WLTIOCTPUPOBATh PEIIaeMbIe 3a/1a4l CXEMaMH,
JIuarpaMMamu, HTHOU rpaduKor U UX KOMOMHAITUSIMU;

OLICHUBATh HAAEKHOCTh HMH(POPMALUM 1O KPUTEPUSAM, NPEAJIOKEHHBIM YUHUTEIEM WU
c(OpMYIMPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKATHBHBbIE YHHBepcaJbHbIe Y4eOHbIe el cTBHA:

BOCIPUHUMATh U (OPMYIHPOBATh CY>KICHHSI B COOTBETCTBUU C YCIOBUSMU U LENSMU OOILIEHUS,
SICHO, TOYHO, TPAMOTHO BBIPa)kaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTax, 1aBaTh
MOSICHEHHUS 10 XO/1y PELIEHHUs 3a/1a4l, KOMMEHTUPOBATh NOJyUYEHHBIH PE3yJIbTaT;

B X0/J1e 00CY>KIE€HHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYXk/1aeMOI TeMBI, TPOOJIEMBI, peIaeMon
3a/1a4uM, BBICKA3bIBATh W€, HALIEJICHHbIC HA MIOUCK PELIEHMs], CONIOCTABIATh CBOM CYXJEHUS C
CYXJIEHUSIMH JPYyTrUX YYacTHUKOB JUaJIOra, OOHapyKMBaTh pa3iM4yMe U CXOJCTBO MO3ULMIH, B
KOPPEKTHOI popme popMyaupoBaTh pa3HOIIACHs, CBOM BO3PAKECHMUS,

NPEJCTaBIsATh Pe3yibTaThl pELICHUS 3aJauyd, »SKCIEPUMEHTa, WCCIEeIOBaHus, IPOEKTa,
CaMOCTOSITENILHO BBIOMPATh OopMaT BBHICTYIUIEHHS ¢ YIETOM 3ajjad MPE3eHTalUK U 0COOEHHOCTEN
ayJUTOpUH;

MOHUMATh 1 HCTIOJIb30BaTh PEUMYIIIECTBA KOMaHIHOW U MHAMBHIyaIbHON pabOThI P PELICHUN
y4eOHbIX MaTeMaTHUECKUX 3aj1ay;

OPUHUMATD 1e]Ib COBMECTHOM JeSTENbHOCTH, MIIAHUPOBATh OPTaHU3AIMI0 COBMECTHONW pabOTHI,
pacmpenensTb BUABI PabOT, IOTOBapUBATBHCS, OOCYXKAAaTh MPOIECC U pe3yibTaT pabdoTsl,
000011aTh MHEHUS] HECKOJIBKHX JTIOJICH;

y4acTBOBaTh B IPyNIOBbIX (hopmax paboTkl (00CykaeHMs, 0OMEH MHEHUSIMU, MO3TOBbIE LITYPMbI
U Jpyrue), BBINOJHATh CBOK 4acTb pabOThl M KOOPAMHUPOBATH CBOU JEHCTBHS C JPYTUMHU
YJIeHaMM KOMaHbl, OLICHMBAaTh KAayeCTBO CBOEr0 BKJIAJAa B OOLIMI HPOAYKT IO KPUTEPHSM,
c(hOopMyIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PeryasiTuBHBIe yHMBepcalbHbIe y4eOHbIe AeiicTBUS

Camoopranuzanms:

CaMOCTOSITENILHO COCTaBJIATh IUIAH, alTOPUTM pEHICHHs 3aJayd (UM ero 4acTh), BHIOMpPATH
croco0 pemeHuss ¢ Y4ETOM HMEIONIUXCS PEeCYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHH ¢ yIETOM HOBOW MH(OPMAIIHH.
CaMOKOHTPOJIb, IMOIIHOHAJIbHBI HHTEJIEKT:

BIIQJIETh CIIOCOOAMHM CaMOTIPOBEPKH, CAMOKOHTPOJS Iporecca W pe3yibTaTa perieHus
MaTeMaTHYEeCKOH 3a1auH;

MPEABUACTH TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTD IPH PEIICHUHU 33]]a4H, BHOCUTH KOPPEKTHUBBI
B JIEATEIBHOCT, HAa OCHOBE HOBBIX OOCTOSITENILCTB, HAlJEHHBIX OIINOOK, BEIIBICHHBIX
TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE Pe3ybTaTa JeATEIIbHOCTH TOCTABIEHHOM IEJIU U YCIIOBUSM, OOBICHATH
OPUYUHBl JOCTHKCHHMS WIM HEJOCTHKCHHsI LelH, HAXOAWTh OIIMOKY, JaBaTh OIEHKY
npruoOpeTEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI



K xoniy oOydenuss B 7 kJjacce OOy4yaromUMWCA TOJYYHUT CIECAYIOUIUE TMPEIMETHBIC
pe3yJbTaThl:

Pacnio3HaBaTh UM3yueHHBIE TE€OMETpPHUYECKHE (UTYpBI, ONpENeNsiTh HUX B3aUMHOE
pacrioyioxeHue, n300pakaTh TeOMETPUUYECKUE PUTYPHI, BBIIOIHATH YEPTEIKH 1O YCIOBHIO 3a4a4H.
W3MmepsATh NUHENHHBIE U YITIOBbIE BETUYMHBI. PemaTs 3ajauu Ha BBIYMCICHHUE JUTMH OTPE3KOB U
BEJIMYMH YTJIOB.

Jenatb rpyOylo OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYHMH MPEIMETOB B PEabHON KHU3HH,
pa3MepoB NMPUPOAHBIX 0OBEKTOB. Paznnyark pasmMepbl 3THX 0OBEKTOB IO MOPSIIKY BETUUHHBI.

Ctpoutp 4epTekM K F€OMETPUUECKUM 3a/1a4aM.

[Tonp30BaThcs NpU3HAKAMH PABEHCTBA TPEYrOJbHUKOB, MCIOIb30BaTh NPU3HAKU U
CBOICTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB MIPU PELICHUH 3a/1a4.

[TpoBOAUTH JTOTUYECKHE PACCYKACHUS C UCTIOIb30BAHUEM I€OMETPUUECKIX TEOPEM.

[Tonp30BaThcs NpU3HAKAMHM PABEHCTBA MPSIMOYTOJIbHBIX TpPEYTOJIBHUKOB, CBOMCTBOM
MeINaHbl, TPOBEAEHHOW K TUIOTEHY3€ MPSMOYTOoJbHOTO TPEYroibHHKA, B pEIICHUU
FEOMETPUYECKHX 3a7ad.

OnpenensaTb NapauleIbHOCTh MPSMBIX C IOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMU
cekymas. OnpenensaTs NapaielbHOCTh IPSMBIX C IIOMOLIbIO PABEHCTBA PACCTOSIHUN OT TOUYEK
OJHOU MPSIMOM IO TOYEK APYroi MpsIMOM.

Pemats 3a1aun Ha kieT4aToi Oymare.

[TIpoBOIUTH BBIYMCICHUS M HAXOAWUTh YHUCIOBbIE M OYKBEHHbIC 3HAYCHHS YIJIOB B
reOMETPUYECKUX 3a7a4ax C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB M MHOI'OYTOJIbHUKOB,
CBOWCTB yIJI0B, 00pa30BaHHBIX MPU NEPECCUECHUH IBYX MapajuIeIbHbBIX MPSAMBIX CeKyIlel. Pemars
IPaKTUYECKHE 3a7a4i Ha HAXOXKACHUE YIIIOB.

Bnanets noHATHEM reéOMETPUUECKOTO MECTA TOUEK. Y METh ONPEAEIATh OMCCEKTPUCY yIiia
U CepeNHHbIN NEePIEeHANKYISAP K OTPE3KY KaK FeOMETPUUECKHUE MECTa TOUEK.

dopMynupoBaTh ONpPEJENeHHs] OKPYKHOCTH M Kpyra, XOpZbl U JHaMeTpa OKPYXKHOCTH,
HOJIb30BATHCS MX CBOMCTBAMU. Y METh IIPUMEHSTh 3TU CBOWCTBA MPU PEIICHUH 3a]1ay.

Brazers moHsATHEM OIMCAaHHOM OKOJIO TPEYIOJBHHUKA OKPYKHOCTH, YMETh HAXOAUThb €€
ueHTp. I[lonp3oBaThes pakTamMu 0 TOM, YTO OUCCEKTPHUCH! YIJIOB TPEYrOJIbHUKA MEPECEKAOTCS B
OJTHOW TOYKE, U O TOM, YTO CEpEeIMHHbIE MEPHEHIUKYIIPbl K CTOPOHAM TPEYroJbHUKA
IIEPECEKAIOTCS B OJIHOU TOUKE.

Bnagerp mnoHsATMEM KacaTeabHOM K  OKPYKHOCTH, IIOJIb30BaTbCsl TEOPEMOM O
NEePIEHIUKYJIIPHOCTH KacaTelIbHON U paJunyca, IPOBEIEHHOTO K TOUKE KacaHusl.

[Tonp30BaTbcss  MPOCTEMIIMMM TEOMETPUYECKHMMM HEpPABEHCTBAMH, IOHUMATh MX
[IPAKTUYECKUHA CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKHUE MIOCTPOSHUS C MOMOIIBIO HUPKYJIS U JIMHEHKU.

K konmy oOydeHus B 8 kjacce OOyYarOIIMICS TONYYHT CIEAYIONUE MPEIMETHBIC
pe3yJbTaThl:

PacriosHaBaTh OCHOBHBIE BUJBI YETHIPEXYTOJBHUKOB, WX 3JIEMEHTBHI, IOJI30BATHCS HX
CBOICTBaMM NPHU PELICHUH F€OMETPUUECKHX 3ajau.

[IpuMeHsTh CBOICTBA TOUKM NEpECEUEHHUs] MeIuaH TpeyrojbHUKa (LIEHTpa Macc) B
pELICHUH 3ajau.

Bnaners noHsATHEM CpelHEN JIMHUU TPEYTOJIbHUKA U Tpalelyy, IPUMEHATh UX CBONCTBA
IIpM pELICHHH reomerpudeckux 3anad. llomb3oBatecs Teopemon dameca M TeopemMo 0O
IPONOPLUOHAIBHBIX OTPE3KAX, IPUMEHSITh UX JJIs PELICHUS IPAKTUUECKUX 3a/ad.

[TpuMeHATH MPU3HAKY TOJO0US TPEYTOJIbHUKOB B PEIIEHUH F€OMETPUUECKUX 3a/1au.



[Tonw3oBatbest Teopemoit [Tudaropa aiist pemeHust reOMETPUIECKUX U MPAKTUIECKHX 33/1a4.
Ctpouts MaTEMaTHUECKYIO MOJIEINb B MPAKTHYECKUX 33/1a4aX, CaMOCTOSITENILHO JIeJaTh YepTEXK U
HaXOAWTb COOTBETCTBYIOLINE JUIUHBI.

Biagerp moHATHSAMU CUHYca, KOCMHYCa W TaHI€HCAa OCTPOro yIjia IpsIMOYTOJIBHOIO
TpeyrojabHuKa. [1071630BaThCSl 3STUMU NOHSITUAMH U1 PEIICHUS TPAKTUUECKUX 3aad.

Boruncnsate  (pasnuyHBIME - cOcO0aMM) — IUIOMIAJb  TPEYroJdbHUKA W IUIOMIAU
MHOTOYTOJBHBIX ~ (uryp (momb3ysch, TIA€ HEOOXOIUMO, KalbKyusaTopoM). [IpuMeHsTh
MOJTyYE€HHBIE YMEHHMSI B IPAKTUYECKUX 3a]1adax.

Bnagerp NOHATUSMU BIMCAHHOTO U LIEHTPAJIBHOTO yrja, HUCIOJb30BaThb TEOPEMBI O
BIIMCAHHBIX yTiaX, yriax Mexy XopJaMu (CEKYIIUMHU) U YTIIe MeX Ay KacaTeabHOU U XOpI0i pu
PELIEHUN T€OMETPUIECKUX 3a1ad.

Bnagers MoHATHEM ONUCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSATh CBOMCTBA ONMUCAHHOIO
YEeTBIPEXYTOJIbHUKA NIPU PELICHUH 3a/1a4.

[IpuMeHsTh TOTyYyeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHUYeCKHE MOJEIH s
3aJa4 peaJbHON KU3HU U IPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS C IPUMEHEHHEM 11010015
U TPUTOHOMETPHH (TI0JB3YACH, 1€ HEOOX0AUMO, KAIbKYJISTOPOM).

K xonimy oOydeHuss B 9 kJiacce OOydYarOMMICS TOJYYHUT CICAYIOIINAE TMPEIMETHBIE
pE3yJIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPBIX YIJIOB, HAXOIUTh C UX MTOMOIIIBIO PA3IHYHbIE
AJIEMEHTHl MPSMOYIOJBHOTO TPEYroJIbHUKA («PELIEHUE MPSAMOYTOJbHBIX TPEYTOJIbHUKOBY).
HaxoauTtsb (¢ MOMOIIBIO KANbKYJISTOPA) JIUHBI M YIJIbI Ul HETAOJIWYHBIX 3HAUEHUH.

[Tonp3oBaTbest popMysiaMu NMPUBEIEHUS] U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKJIECTBOM
JUTSL HAXOXKICHHUS COOTHOIIICHUH MEXy TPUTOHOMETPHUUYECKHUMH BETHYMHAMHU.

Hcnonp30BaTh TEOPEMbI CUHYCOB M KOCHHYCOB JUIsl HAXOXKJIEHUS Pa3jIMYHBIX 3JIEMEHTOB
TPEYTrojbHUKA («pEIIEHUE TPEYroJbHUKOBY»), MPUMEHSTh WX MPU PELICHHUH TeOMETPUUYECKUX
3ajad.

Brnagets noHaTtusMu npeodpazoBaHus MOA00MUS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJO00HBIX
¢uryp. Ilonp3oBatbest cBOiiCTBaMU 10100 TPOU3BOJIBHBIX (DUTYD, YMETh BBIYUCIATH JJIUHBI U
HaXOAMUTh YIJIbl Y MON0OHBIX uryp. IlpuMeHsaTs cBoiicTBa mogo0us B MPaKTUUYECKHUX 3a/adax.
YMeTh NPUBOAUTH TPUMEPHI TOJAOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

ITonp30BaTbes TEOpeMaMu O MPOU3BEAECHUU OTPE3KOB XOpJ, O IPOU3BEIEHUU OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThcs BEKTOpaMM, IIOHMMAaTh HUX T€OMETPUUYECKUH U (PU3NYECKUIl CMBICI,
NPUMEHATh MX B PEHICHUH TeOMEeTpUYecKuX M (usnueckux 3aaad. [IpuMeHsTh ckansipHOe
IIPOM3BEIEHNE BEKTOPOB AJIs1 HAX0XK/IEHUS JJIMH U YIJIOB.

[Tonb30BaThCs METOAOM KOOPAMHAT Ha IUIOCKOCTH, MPHUMEHSTh €ro B pPEIICHUU
F€OMETPUUECKUX U NMPAKTUYECKUX 3a]1a4.

Bnagers moHSATUSMM MPaBUJIBHOIO MHOTOYTOJBHHKA, UTMHBI OKPY>KHOCTH, IUIMHBI JTyTH
OKPY’KHOCTM M DPaJUAaHHOW MEpHI YINa, YMETh BBIYMCIATH IUIOIIAJAb Kpyra M €ro 4YacTeu.
[TpyMeHSTh OJIyYeHHbIE YMEHUS B IPAKTUYECKUX 3a/1ayax.

Haxomute ocu (MM LEHTPHI) CUMMETpUU (PUTYp, TPUMEHSTH JBHKCHHS IUIOCKOCTH B
MPOCTEUIINX CIyYasiX.

[TpyMeHsTh NOTyYEeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTHYECKUE MOJENH AJIs
3a/1a4 peaJbHOM JKU3HU U IPOBOAUTH COOTBETCTBYIOLUE BHIYMCICHUS C IPUMEHEHUEM MO00us
Y TPUTOHOMETPUUYECKUX (DYHKITHH (TTOTB3YACH, T/I€ HEOOX0IUMO, KaTbKYJISITOPOM).



3.

IIpoBepsiemble TpeOOBaHUSA K pPe3y/IbTaTaM O0CBOCHHSI OCHOBHOM 00pa3oBaTe/ibHOMH

NPOrpamMmbl
7 xnacce
Kon IIpoBepsieMble peMETHBIE PE3YJIbTAaThl OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM
MIPOBEPSEMOTO IIPOrpaMMbl OCHOBHOT'O 00IIeTr0 00pa30BaHuUs
pe3yibTara
6 I'eomerpust
Pacrnio3HaBaTh M3y4eHHBIE T€OMETPHUECKUE (PUTYPBI, ONPEACTATh UX B3aHMHOE
pacroyio’keHue, n300pakaTb reOMETPUIECKUE (PUTYPHI, BBITOIHATH YEPTEIKH 110
6.1 YCIOBUIO 33/1aud. I3MepsITh IMHEHHbBIE U YTJIOBBIE BEIMYUHBI. Pemate 3aqaumn Ha
' BBIUMCIICHUE JUTMH OTPE3KOB U BEJTUYMH YTJIOB
Jlenate TpyOyI0 OLIEHKY JIMHEHHBIX U YTJIOBBIX BEJIMYUH MPEAMETOB B PeallbHOM
6.2 KU3HU, pa3MEPOB MPUPOIHBIX 00bEKTOB. Paznuuate
pasMepsl ITUX 0OBEKTOB I10 MOPSAIKY BETHUUHBI
6.3 CTpouTh 4epTek U K TCOMETPUUECKUM 3a]ja4am
[Tonmp30BaThCs MPU3HAKAMU PABEHCTBA TPEYTOJIBLHUKOB, UCTIONB30BATh MPU3HAKU
6.4 Y CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJLHUKOB MPH PEIICHUN 33124
[IpoBoUTH JIOTHYECKHE paccyxIeHus c WCTIOJIb30BaHUEM
6.5 TreOMETPUUYECKUX TEOPEM
[Tonb30BaTbes MpU3HAKaMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJILHUKOB,
6.6 CBOMCTBOM MeHMAaHBbI, IPOBEICHHON K THIIOTEHY3€ MPSIMOYTOJILHOTO
TPEYTroJbHHUKA, B PEHICHUN T€OMETPUUYECKUX 3a1a4
OmnpenensaTs napaieIbHOCTh MPSMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢
HUMH cekymas. OnpenensTs mapauieaIbHOCTh MPSIMBIX C TIOMOIIHIO paBEHCTBA
6.7 PaccTOSIHUM OT TOYEK OJHOM MPSAMOIL 10 TOUEK JIPYroi MpsiMoi
6.8 Pemrate 3a1aun Ha KieT4aToi Oymare




[IpoBOIUTH BHIYUCIICHUS U HAXOAUTh YUCIIOBbIE U OyKBEHHbIC 3HAYCHHUS YTJIOB B
T€OMETPUYECKUX 3a/1a4aX C UCIIOIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX MPH MEPECEUCHUH JIBYX

6.9 MapajuyIeabHbIX OPSIMBIX CEKylIer. PemaTe mpakTuiyeckue 3a1aud Ha HaXOKICHHE
YIJIOB
BJIaIIeTB MOHATUEM I'€COMCTPHUICCKOI'0 MECTA TOYCK. YMeTh OnpeacCIATh
6.10 OHMCCEKTPUCY yIila ¥ CepeIMHHBIN MEePIeHAUKYISIP K OTPE3Ky Kak
' TreOMETPUUYECKHE MECTAa TOUEK
DopMyTUpOBaTh ONPEAETIEHHS OKPYKHOCTH U KpYyTa, XOp/bl U AMAMETpa
6.11 OKPY>KHOCTH, TOJIb30BAThCSI UX CBOMCTBAMH. Y METh PUMEHSTH 3TU CBOICTBA
' IIPH PEIICHUH 3324
BitazeTs moHsATHEM ONMCAaHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh ee 1eHTp. [lonp30BaTbes pakTamMu 0 TOM, YTO OUCCEKTPUCHI YTTIOB
TPEYroJbHHUKA MePEeCceKaloTcs B OTHON TOUKE, U O TOM, UTO CepPEeIUHHBIC
6.12 MEPIEHIUKYIISPI K CTOPOHAM
TPEYroJbHHUKA MepeceKaloTcs B OHON TOUKe
BrnaaeTts nonsiTueM KacaTeJbHON K OKPY>KHOCTH, IOJIB30BATHCS TEOPEMOI O
6.13 MePIEeHIUKYISIPHOCTH KacaTelbHON U pajyca, MPOBEJACHHOTO K TOUKE KacaHus
6.14 [Tonb30BaTbes MPOCTEHIIMMU T€OMETPUYECKUMU HEPABEHCTBAMHU, TOHUMATh UX
' MPAKTUYECKUI CMBICIT
6 15 HpOBOI[I/ITB OCHOBHBIC TCOMCTPHUYCCKUC IMTOCTPOCHUSA C TIOMOIIBIO MUPKYJIIA U
' JTMHEHKH
8 KIiacc
Kon [IpoBepsieMbie MpeIMETHBIC PE3yIbTAaThl OCBOCHUS OCHOBHOM 00pa3oBaTeIbHON
MIPOBEPSIEMOTO MIPOTpaMMbl OCHOBHOT'O 001IeTo 00pa30BaHus
pe3yibraTta
6
I'eomerpus
Pacrio3naBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBHI, 10JIb30BAThCS
6.1 MX CBOMCTBAaMH IIPU PELICHUH F€OMETPUUECKUX
3a1aq
6.2 HpI/IMCHSITB CBOMCTBa TOYKH NEepeCCUCHUA MCIMaH TPCYroJIbHUKA

(TIeHTpa Macc) B pelICHUH 3a1a49




Bnagets nonstuem CpeHHeﬁ JIMHUU TPCYTOJIbHUKA U Tpalleuu, IpUMCHATD UX
CBOMCTBaA IIpu pCHICHUH I'COMECTPUICCKUX 3aaa. ITons30BaThCs TeOpCMOﬁ

6.3 .
darteca ¥ TEOPEMOl O IPOMOPITUOHATILHBIX OTPE3KaX, MPUMEHITh UX JIJIS
pEIICHUS TPAKTHYECKHX 3a71a4
6.4 [MpumeHsTH MIPU3HAKU noxoous TPEYTOJIHHUKOB B pelieHnn
reOMETPHYECKUX 3aj1ad
[Tonb3oBatbes Teopemoii [Tudaropa amns penieHNs TeOMETPUIECKUX U
6.5 MpakTH4ecKux 3a1ad. CTpOUTh MAaTEMATHYECKYIO MOJIENb B MPAKTUYECKUX
3aJjauax, CaMOCTOSITENILHO JIeJIaTh YSPTEK U HAXOAUTh COOTBETCTBYIOIIUE UTHHBI
Bragers MOHATHSIME CHHYCa, KOCHHYCA U TAHT€HCAa OCTPOTO yria
6.6 MIPSIMOYTOJIBHOTO TPeyToJIbHHUKA. [10J1630BaThCSI STUMU MOHSATHSAMU JIJIST PEIICHUS
MPAKTUYECKHX 3a7a4
BeraucasaTs (pa3nuuHbIMU CITOCOOAMH) TIIOMIAL TPEYTOJbHUKA U TUIOIIAIH
6.7 MHOTOYTOJBLHBIX (PUTYp (MTONIB3YSCh, T/Ie HEOOXOAMMO, KAIBKYIISITOPOM).
[TpuMeHSITh MOJTyYeHHBIC YMEHUS B TIPAKTHUECKUX 3a/1a9aX
Brnazgets MOHSATHAMYU BIMCAHHOTO M IIEHTPAIBHOTO YTJIa, UCTIOIh30BATh TEOPEMBI
6.8 0 BIIMCAHHBIX yTJIaX, yIiiax MEXAy XopJAaMH (CEKYIIMMH) U YTIIe MKy
KacaTeJIbHOU M XOPJIOH MPH PEIICHHH T€OMETPHUECKUX 33124
6.9 Brnagets moHATHEM OMUCAHHOTO YE€THIPEXYroJbHUKA, IPUMEHSATh CBOMCTBA
' OIMHMCAHHOTO YETHIPEXYTOIbHHUKA IPU PEIICHUH 3a/1a4
[TpuMeHsTh MoTydYeHHBIE 3HAHUS HAa TPAKTHKE — CTPOUTh MATEMAaTUYCCKUE
6.10 MOJIeTH 7S 33124 PEaTbHOM KU3HU U MPOBOJIUTH COOTBETCTBYIOIIUE
' BBIYHCIICHUS C TPUMEHEHHUEM TTOI00HSI
Y TPUTOHOMETPHH (TI0JIB3YACh, TIe HEOOXOAUMO, KaIbKYJISITOPOM)
9 knacc
Kox [TpoBepsieMbIe TpeIMETHBIC PE3yIbTaThl OCBOCHUS OCHOBHOW 00pa30BaTEIILHOMN
MIPOBEPSIEMOTO MporpaMMbl OCHOBHOT'O 0011IeT0 00pa30oBaHus
pe3yibTara
6 I'eomerpust




6.1

3HaTh TPUrOHOMETPpHUUECKHUE (DYHKIIMU OCTPBIX YIJIOB, HAXOJUTh C UX TIOMOILBIO
pa3INyYHbIE 3JIEMEHTHI IPSIMOYTOJILHOIO TPEYToJbHUKA («pEIIeHNE
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIIBIO KaJIbKYJISTOPA)
JUIMHBI U YTJIbI JJ1 HeTaOJUYHbBIX 3HAYEHUI

6.2

ITons30BaThCA (bOpMy.]'IaMI/I MNpUBCACHUA U OCHOBHBIM TPUT'OHOMCTPHUYCCKHUM
TOXIACCTBOM AJIsI HAXOXACHUA COOTHOIICHUM MCKAY TPUTOHOMCTPUICCKUMU
BCIM4YMnHaMH

6.3

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB ISl HAXOKIECHUS Pa3TUYHbBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOIbHUKOBY ), IPUMEHSThH UX TIPU
pELICHNY T€OMETPUYECKUX 3a/1a4

6.4

Brnanets moHsiTusiMu npeoOpa3zoBaHus 0J00HS, COOTBETCTBEHHBIX AJIEMEHTOB
no1o0HbIX uryp. Iloap3oBarbest cBOWCTBaAMM 110100 MPOU3BOJIBHBIX GUTYD,
YMETh BBIYUCIATH JUIMHBI U HAXOJUTh YTIIbI Y MOAO0OHBIX Guryp. [IpumensaTs
CBOWCTBA 101001 B MPAKTUYECKUX 3a/auax. Y METh IPUBOIUTH IPUMEPHI
oIOOHBIX (PUTYDP B OKpY’KaAIOLIEM MUPE

6.5

[Tonmp30BaThCs TEOPEMaMU O TIPOU3BEICHUH OTPE3KOB XOP/, O MPOU3BEICHUN
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM

6.6

[Tonb30BaTbes BEKTOpaMH, MOHUMATh UX T€OMETPUYECKHUM U (PU3HMUECKUN CMBICT,
MPUMEHSATh UX B PEICHUH T€OMETPHUECKUX U (PU3HuecKux 3ajad. [[puMeHsTs
CKAJIIPHOE MPOU3BEICHUE BEKTOPOB JUISl HAXOKAEHUS JUIMH U YIJIOB

6.7

Ilonp30BaThCA MCTOAOM KOOPpAWHAT HA IJIOCKOCTH, IPUMCHATH €0 B PCIICHUN
TCOMCTPHUICCKUX U MPAKTUICCKUX 3aaa4d

6.8

Bnagets noHATHSIMHU NpaBHUJIILHOTO MHOTOYT'OJIbHUKA, JJIMHBI OKPYKHOCTH,
JJIMHBI IYT' OKPYKHOCTHU U paHHaHHOﬁ MCEPhBI yIjia, YMETb BBIYUCIIATH IUIOIAAb
Kpyra 1 €ro yacTew. HpI/IMCHHTL IMOJYYCHHBIC YMCHUA B ITPAKTUUYCCKUX 3a/ladax

6.9

HaxomuTh ocu win neHTpbl CHMMETpUH (PUTyp, TPUMEHSATH ABH)KEHUS TIIOCKOCTH
B [IPOCTEHIINX CIydasx




6.10

[IpuMeHsTh MOTyYeHHbIE 3HaHUSI HA IPAKTHKE — CTPOUTh MAaTEMAaTUUYECKUE
MOJIEJH IS 33]1a4 pPeaTbHOM )KH3HU U TIPOBOJIUTH COOTBETCTBYIOIITHE
BBIYHCIICHUS C TPUMEHEHHUEM TTOI00MSI U TPUTOHOMETPHUYECKUX (PYHKITHIA
(moNB3yACHh, e HEOOXO0IUMO, KaTbKYJISITOPOM)

HpOBCpHEMLIe 3JIEMEHTBI COACPKAHUA

7 xnacc
Kon [IpoBepsiemMblil 3IeMEHT COAEpKaHUS
6 I'eomerpus
HavanpHble nonstust reomeTpun. Touka, mpsimasi, OTpe30K, J1yd. Yroia. Buasl yrios.
6.1 BepruxanbsHble 1 cMexHbIE yIUibl. buccekrpuca yria. Jlomanasi, MHOrOyroyibHUK.
' [TapannenbHOCTh U NEPNEHIUKYISIPHOCTD MPSIMBIX
Cummerpuunsbie ¢purypbsl. OCHOBHBIE CBOMCTBA OCEBOM cUMMeTpUH. [Ipumepsl
6.2 CUMMETPUU B OKPYKAIOIIEM MUPE
OcCHOBHBIE IOCTPOEHUS C TOMOILBIO LIUPKYJIA U JIMHEUKH. TpeyroinbHUK.
6.3 BricoTa, Mennana, OuccekTpurca, uX CBOMCTBA
6.4 PaBHOOenpeHHBIIT U PaBHOCTOPOHHHMI TPEYTOJIbHUKH. Hepasenctso
' TPEyroJbHUKA
CBoiiCcTBa M IpU3HAKKH PAaBHOOEAPEHHOTO TpeyroibHUKA. [[pu3HaKu paBeHCTBA
6.5 TPEYTrOJIbHUKOB
CaolicTBa U TPU3HAKA HapajuIeIbHBIX IPSIMBIX. Cymma YIJIOB
6.6 TpEeyroJibHUKa. BHENIHNE yIibl TpEyTroJabHUKA
[TpstmoyronbHbIN TpeyroabHUK. CBOWCTBO MEIMAHBI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
MIPOBECHHOM K runotenyse. [Ipu3Haku paBeHCTBa IPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.
6.7 [TpsIMOYTOJIBHBII TPEYTOJIBHUK C YIIIOM
B 30°
HepaBeHncTBa B reoMeTpHM: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHOM, TeopeMa 0 GOJIbIIEM yTiie U 0O0JIbLIEH CTOPOHE TPEYTOJbHUKA.
' [lepnieHauKyNIAp M HAKIOHHAS




I'eomeTpuueckoe MecTo Touek. buccekTpuca yriia u cepeJMHHbIN NEPIEHANKYJIISP K

6.9 OTpE3KY KaK Fr€OMETPUUECKHE MECTa TOUEK
OKpy’KHOCTb U KpYT, XOpJa U IUaMeTp, X CBOMCTBA. B3auMHoe pacnionoxeHue
6.10 OKPY>KHOCTH M npsiMoii. KacarenbHast U cekyias K OKpy>KHOCTH
OKpy’KHOCTb, BIUCAHHAs B yrojl. BnucaHHas ¥ onucaHHasi OKPYXHOCTHU TPEYTOJIbHUKA
6.11
8 kiacc
Kog [IpoBepsieMblii 371EMEHT COlIEepKaHUs
6 I'eomerpus
6.1 UYetsipexyrosbHukH. [lapamienorpamm, ero npu3Haky U CBOMCTBA
6.2 [TpsMoyronbpHUK, poMO, KBaJpaT, UX MPU3HAKH U CBOWCTBA
Tpaneuus, paBHOOOKas Tpameuus, ee CBOMCTBA u [IPU3HAKHU.
6.3 IIpssMoyrosbHas Tpaneuus
6.4 Meron ynBoenusa meauansl. LlentpansHas cummetpus. Teopema Paneca u Teopema o
' IIPONOPLIMOHATIBHBIX OTPE3KAX
6.5 Cpennue TMHUM TPEYroJabHUKA U Tpanenuu. LlenTp Macc TpeyrosibHuKa
[TogoGue TpeyroabHUKOB, KO3 duimeHT nmogodus. [IpuzHaku mogo0ous TpeyroJbHUKOB.
6.6 [TpuMeHeHne noA00Ms TPU PELLICHUH IPAKTUYECKUX 3a/1ad
6.7 Dopmynsl i IUIOINAAM TPEYToJbHUKA, apajuienorpaMma, pom0a 1 Tparenuu
CgoiicTBa miomaaei reomerpuueckux ¢puryp. OTHOIIEHHE TUIOIAAeH TOJOOHBIX (GUTYD
6.8
Brruncnenue miomiaeit TpeyroJibHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaTOl Oymare
6.9
Teopema [Iudaropa. [Ipumenenne Teopemsl [Tudaropa npu permeHnn MpakKTUYECKUX
6.10

3aaad




CuHycC, KOCHHYC, TAHT'€HC OCTPOTO yIjla MPsSIMOYIOJbHOIO TpeyrojabHuka. OCHOBHOE
6.11 TPUTOHOMETPUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkiuu yrios B 30°, 45° u
' 60°
Brnincannble U IeHTpalbHbIE YIIIBI, YTOJ MEX/y KacaTeIbHOW U XOpAOH. YTIIbl MEXTY
6.12 | xopnamu u cexymmmu
6.13 BrnuicanHble U ONMCAHHBIE YETHIPEXYTOIBHUKU
B3anMHoe pacnionoxkenne 1Byx okpyxHocteil. Kacanue oxpysxknocteit. Oomume
6.14 KacaTeJbHbIE K IBYM OKPYKHOCTSIM
9 knacc
Kon [IpoBepsiemMblil 31eMEHT coAep KaHus
6 I'eomerpus
Cunyc, KOCHHYC, TaHI'€HC yrmoB or 0 gmo  180°. OcHoBHOE
6.1 TPUTOHOMETPUUECKOE TOXK1eCTBO. DOPMYJIIbI IPUBEACHUS
Pewenne tpeyronbHuKoB. TeopeMa KOCHHYCOB U TEOpEMa CUHYCOB. Pemenue
6.2 IIPAKTUYECKUX 3aJa4 C UCIOJIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [TpeoOpaszoBanue nomodust. [Togodbre cOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 Ipon3BEIEHUHN OTPE3KOB XOP/I, TEOPEMBI O IIPOU3BEIEHUU OTPE3KOB
' CEKYILUX, TEOpEMa O KBaJpaTe KacaTeIbHON
6.5 Bekrop, 1Ha (MOyJb) BEKTOPA, COHANPABIEHHbIE BEKTOPBI, IPOTUBOIIOI0XKHO
' HalpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
paBEHCTBO BEKTOPOB, ONEpalM HaJl BEKTOpaMHU. Pa3noskeHne BeKTopa 1o JBymM
HEKOJIJIMHEAPHBIM BEKTOpaM
6.6 Koopnunats! BekTopa. CkaisipHOE NpOU3BEIEHUE BEKTOPOB, IPUMEHEHHE IS
' HaXOJKICHUS JJIMH U YTJIOB
JlexapTOBbI KOOPJMHATHI Ha MJIOCKOCTU. Y paBHEHUS IPSAMOM U OKPY>KHOCTH B
6.7 KOOp/IMHATax, epeceYeHUue OKPYKHOCTEH U NMPsIMbIX. MeTo1 KOOpIMHAT U €To
IpUMEHEHNE
6.8 [TpaBuIIbHBIE MHOTOYTOJIBHUKH




Jnuna okpyxHocty. ['panycHas U paauaHHas Mepa yria, BBIYMCICHUE JUIMH 1yT
6.9 OKPY>KHOCTEN

6.10 [Tnomane kpyra, cekTopa, CErMeHTa

JIBUKEHHS MIIOCKOCTH ¥ BHYTPEHHHE CUMMETPUN UTYP (dIeMEHTapHbIE
6.11 | npencraBnenns). [apannensHblii nepeHoc. IToBopoT




4. TemaTn4yeckoe NJIAHUPOBaHME

7 KJIACC

Nen/m  HammeHoBaHue pa3/iesioB M TeM MPOrpamMMbI

[Ipocreiimme reomeTpuyeckue GUrypsl H UX
cBONCTBA. lI3MepeHne reoMeTpuuecKux BEJIUYHH

TpeyronbHuKu

[TapajienbHble HIpsIMBIE, CyMMa YIJIOB
TpEeYroJbHHUKA

OxpyXHOCTB H KpyT. | eomeTpraeckne
MTOCTPOEHUS

[loBTOpEeHue, 0600IIeHNE 3HAHMIA

OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME

8 KJIACC

Ne n/m

HaumenoBaHue pa3aejioB U TEM NPOrpaMMbl

YeThIpEXYrOIbHUKH

Teopema ®aneca u TeopeMa o
[IPOIIOPLIMOHAIBHBIX OTPE3Kax, MON00HbIE
TPEYrOJILHUKU

ITnomans. Haxoxxmenne miomaaein
TPEYTrOJILHUKOB i MHOTOYTOJIBHBIX QUTYD.
[Tnomaau nomo6HEIX huryp

Teopema I[Inudaropa 1 Hawama TPUTOHOMETPUHI

Vbl B OKPY>XXHOCTH. Brmcannbie 1 onycaHHbIS

YCTBIPEXYT'OJIbHUKH. KacarensHBIC K OKPY>XHOCTH.

Kacanue okpyxHocTei

IloBTOpeHue, 0600ImEeHNe 3HAHUT

KoanuecTBo

qyacoB

KoauuyecTBo

yacoB

14

22

14

14

68

12

15

14

10

13

DJIeKTPOHHbIE
(uudposbie)
oOpa3oBaTesibHbIE

pecypcbl

bubmuoreka LIOK
https://m.edsoo.ru/7f415e2
€

Bu6nuoreka IJOK
https://m.edsoo.ru/7f415e2
€

Bubnuoreka IJOK
https://m.edsoo.ru/7f415e2
€

Bubnuoreka IJOK
https://m.edsoo.ru/7f415e2
e

bubmuoreka LIOK
https://m.edsoo.ru/7f415e2
e

JJ1eKTPOHHBIE
(uugposbie)
o0pa3oBaTeJIbHbIe

pecypchbl

but6mmoreka [JOK
https://m.edsoo.ru/7f417e
18

but6mmoreka [JOK
https://m.edsoo.ru/7f417e
18

bubnmoreka IJOK
https://m.edsoo.ru/7f417e
18

but6mmoreka [JOK
https://m.edsoo.ru/7f417e
18
Bubnuoreka IJOK
https://m.edsoo.ru/7f417e
18
bubnmoreka [JOK
https://m.edsoo.ru/7f417e
18



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
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9 KIIACC
DJIEKTPOHHBIE
No i/ HaumeHoBaHue pa3/iejioB U TeM KolH1ecTEo (undposbie)
NPOrpamMMmblI o0pa3oBaTe/bHbIE
4acos
pecypchbl
Tpuronomerpus. TeopeMbl KOCUHHYCOB U bubmorexa LIOK
1 P prot. P 4 16 https://m.edsoo.ru/7f41al
CHUHYCOB. PelieHne TpeyroibHUKOB 2¢
bub6mnoreka IIOK
.M
2 [peobpasosanne noxobus. Metpuueckne 10 https://m.edsoo.ru/7f41al
COOTHOIIIECHUS B OKPY>KHOCTH 2¢
bu6mmoreka [IOK
3 Bekropsr 12 https://m.edsoo.ru/7f41al
2c
bu6mmoreka [JOK
4 JlekapToBbI KOOPAMHATHI HAa TJIOCKOCTH 9 https://m.edsoo.ru/7f41al
2c
[IpaBunbHBIE MHOTOYTOJIBHUKU. J[JTMHA bubnmorexa [JOK
5) OKPY’KHOCTH U IUIOLaJb Kpyra. Beraucienue 8 https://m.edsoo.ru/7f41al
IO e 2c
bubmuoreka [IOK
6 JIBMKESHHMSI TTIOCKOCTH 6 https://m.edsoo.ru/7f41al
2c
IToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS bubmorexa [JOK
7 . ’ ’ 7 https://m.edsoo.ru/7f41al
3HaHUHI
2c
OBHIEE KOJIMYECTBO YACOB 110 68

INPOI'PAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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https://m.edsoo.ru/7f41a12c




