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HOACHUTEJBHASA 3AIINCKA

OO0mas xapakTepucTuka yueOHoro npeamera «I'eomerpus»

VYuebubiii mpenmer «l'eoMeTpusi» BXOAMT B MpeIMETHYIO ob0nactb «MaTemaTtuka W
uHpopmatuka». OH COCOOCTBYET Pa3BUTHIO BBIUUCIUTEIBHONW KYJIBTYPbl U JIOTHYECKOTO MBIIUIEHUS,
(GopMHUPOBAaHUIO YMEHHS MOJIB30BATHCS AITOPUTMAMH, a TAKXKE MPHOOPETEHUIO MPAKTUIECKUX HABBIKOB,
HEOOXOMMMBIX B IIOBCEIHEBHOW u3HM oOydarommxcs ¢ 3I[IP. YueOHbII mnpeamer pa3BUBaeT
MBIIJICHHE,  [POCTPAHCTBEHHOE  BOOOpakeHHe,  (PYHKIHOHAIBHYIO  TPaMOTHOCTb,  YMCHHSA
BOCIIPUHMMATh U KPUTUYECKH aHAJIM3UPOBATh HH(POPMALIUIO, IPEICTABICHHYIO B Pa3IMYHbIX (opMax.

OOyuyenne marematuke Ia€T BO3MOXHOCTh pa3BuBarh y oOyuatommxcst ¢ 3[IP Tounyro,
pallMOHANBHYI0O U HMH()OPMATUBHYIO pedb, yMEHHE OTOupaTb Haumbosiee IMOAXOIAIINE S3bIKOBBIE,
CHUMBOJINYECKHE, TpaduecKre CpeICTBA IS BRIPAKECHUS CY)KICHUN U HAIVISIIHOTO MX TPEACTaBICHUS.

Heau n 3axa4n u3ydenust yaedHoro npeamera «I'eomerpus»
[TpuopureTHsIMH yeramuy 00yUeHNSI MaTeMaTuKe B /—9 Kilaccax sIBISIOTCA:

= (opmupoBaHHe LEHTpaIbHBIX MAaTEMAaTHYECKUX MOHATUH (YMCIIO, BEIWYMHA, TeoMeTpuueckas ¢urypa,
MepeMEeHHasi, BEPOATHOCTb, (QYHKIHSA), OOCCIEUMBAIOIINX IPEEMCTBEHHOCTh W MMEPCHEKTHBHOCTH
MareMaTtuieckoro oopasoBanus ody4atommxcs ¢ 3[1P;

= mnonseneHue oOywarommxcs ¢ 3[IP Ha mocTymHOM IUIi HHUX YPOBHE K OCO3HAaHHIO B3aUMOCBS3U
MaTeMaTUK{ B OKPYKAIOIIETO MUPa, TOHUMaHUEe MaTEMAaTHKHU KaK YacTH 0OIIel KyIbTyphl 4eJIOBEUECTBA;

" pa3BUTHE HMHTEIUICKTYaJIbHBIX M TBOPYECKHX crocoOHocTel oOyuaromuxcs ¢ 3I1P, mo3HaBarenbHOMN
aKTUBHOCTH, HCCJIENOBATEIbCKUX YMEHUH, KPUTHUYHOCTH MBILUICHUsS, HHTEpeca K H3YUEHHIO
MaTeMaTHKH;

= (opmupoBanue QyHKIMOHATBLHONH MaTeMaTHYECKOH TPaMOTHOCTH: YMEHHs PaclO3HABATh MPOSIBICHHUS
MaTeMaTU4eCKUX MOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEH B PEalbHBIX JKU3HEHHBIX CUTyalUUsAX U INPH
W3y4eHUH JIpYTUX Y4YeOHbIX HpPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH,
(hOpMyIHpOBaTh WX Ha SI3bIKE MATEMAaTHUKH M CO3/IaBaTh MaTeMaTHYCCKIE MOJICIH, IPUMEHSITh OCBOCHHBIH
MaTeMaTU4eCKUH ammapar Uil PelieHHs MPaKTUKO-OPUCHTHUPOBAHHBIX 3a/lad, MHTEPIPETHPOBATh H
OLIEHUBATH [TOJY4YECHHBIE PE3YIIBTATHI.

JocTiwkeHne 3Tux 1elneil 00ecreqnBaeTcs peIeHUEM CIeIYIONIHNX 3a0ay.

= (opmupoBats y obyuaronuxcs ¢ 3[1P HaBbIkH y4eOHO-TTO3HABATENIHLHOHN JEATENFHOCTH: TUIAHMPOBAaHHE
paboThI, TOMCK PallMOHAJIBHBIX ITyTEH €€ BBIITOJHEHUS, OCYIIECTBICHUS CAMOKOHTPOJIS;

= crnocoOCTBOBAaTh MHTEIUIEKTYaIbHOMY Pa3BUTHIO, (OPMHUPOBATH KAauyecTBa, HEOOXOAMMBIE YEIOBEKY IS
MOJTHOIICHHOW JKM3HW B COBPEMEHHOM OOIECTBE, CBOMCTBEHHBIE MAaTEeMaTHUECKOH JeSTEeIbHOCTH:
SICHOCTH W TOYHOCTH MBICJIH, HWHTYWIMH, MPOCTPAHCTBEHHBIX MPEJCTABICHUH, CIOCOOHOCTH K
MPEOJOICHUIO TPYIHOCTEH;

* (opmMupoBaTh KIIIOUEBBIC KOMIIETEHIIMM YYallMXcs B paMKax MpeaMmeTHoW obmactu «Maremaruka u
nH(pOpMaTHKaY;

= pa3BUBATH MOHATUITHOE MbIIUIeHUs oOyvaronuxcs ¢ 3I1P;

® OCYHIECTBIISATh KOPPEKLHIO IO3HABAaTENbHBIX IpoueccoB obOyuatomuxcsi ¢ 3P, HeoOxomumbIx st
OCBOCHHS TIPOTPaMMHOTO MaTepHaa o y4eOHOMY TpeMeTy;

® [pegycMaTpuBaThb BO3MOXKHOCTH  KOMIIGHCAlMM  0Opa3oBaTeNbHBIX  JE(QHUUUTOB B  OCBOCHHHU
MPEAIECTBYIOMIET0 MPOrpaMMHOro Martepuana y oOywatommxca ¢ 3[IP um HemocraTkoB B HX
MaTeMaTU4eCKOM Pa3BUTHHU;

= chopmupoBaTh yCTOWYMBBIA UHTEPEC YUAIUXCS K TIPEAMETY;

= BBIIBISITH U Pa3BUBATh MaTeMaTHYECKUE U TBOPUYECKUE CIIOCOOHOCTH.

MecTo y4eOHOr0 npeaMeTa «reoMeTpus» B y4eOHOM ILIaHe

Ha usyuenne yuebHoro xypca «['eometpus» orBonutcs 204 yaca: B 7 kinacce — 68 yacoB
(2 gyaca B Hepeno), B 8 kiacce — 68 yacoB (2 yaca B Heleno), B 9 kinacce — 68 yacoB (2 yaca B
HEJIETIIO).

[Ipu peanuzanuu qaHHON MPOTrPaMMbl BOZMOXKHO IMPUMEHEHHE 3JIEKTPOHHOTO 00yUeHUs U
JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH.



BocnuTarenbHblii KOMIOHEHT peaau3yercss mnocpenctBoM moayis «lIIKombHBIA ypok»
paboueii mporpaMMbl BOCITUTAHUS

Ocob0ennocTu 0TOOpPa M afanTAUM Y4e0OHOI0 MaTepUaJia 0 MaTeMaTHKe

OOyuenue yueOHOMY Ipeamery «MaremaThka» CTPOUTCS Ha CO3JaHMM ONTUMAJIbHBIX YCIOBHH
JUIsl yCBOEHUsl MporpamMmHoro marepuana oOyuaromumucs ¢ 3I[IP. Bonbuioe BHHMMaHue yaensercs
0oTOOpYy y4eOHOro Marepuajlia B COOTBETCTBUU C NPHHLMUIIOM JOCTYMHOCTH IPH COXPAaHEHHMU OOILEro
0a30BOro ypoBHS, KOTOPBI JOJDKEH IO COACPKAHUI0 U 00beMy OBITh aJalNTHPOBAHHBIM IS
oOyuarouuxcst ¢ 3[IP B coorBeTcTBUM ¢ MX 0COOBIMH OOpa3zoBaTelbHbIMU HOTpeOHOCTAMH. Crenyer
00JIeryuTh OBJIaJIeHNE MarepuaaoM odydatormmmucs ¢ 3I1P mocpeacTBom ero AeTaabHOro OOBSICHEHUS C
CHUCTEMaTH4YeCKUM ITOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKH B NMPUMEHEHUH 3HAHUI, UCIONb3Ys IPHUEMBI
aKTyaJau3aluu (BU3yalbHas OIopa, MaMsTKa).

[IpumepHass mporpaMMa HpeAyCMaTpUBaeT BHECEHHE HEKOTOPhIX H3MEHEHUI: yMEHbLICHHE
00beMa TEOPETHUUECKUX CBEJICHUM, BHIHECEHUE OTJENbHBIX TEM WM LEJIbIX PA3/I€JI0B B MaTepUabl AJIs
0030pHOTr0, 03HAKOMHUTEILHOT'O U3Y4EHHUS.

H3menennss nporpammel B 7-9 Kiaaccax

T'eomempusn

CnenyeT OCHOBHOE BHUMAaHHUE YJENUTh MPAKTUYECKOM HANpaBIEHHOCTU Kypca, MCKIIOYHB U
yIpOCTUB HauOoJiee CIOXKHBINA NIl BOCHPUATHS TeopeTuueckuil marepuan. Ha ypokax reomerpuu
HEO0OXOJUMO MAaKCHUMaJbHO MCIOJIb30BaTh HArJIHbIE CpEACTBA OOYy4YeHMs, OOJbIlI€ IPOBOAUTH
IOPaKTUYECKUX paldoT ¢ ydamumucs, pemarb 3agadd. CTpOUTh pelIeHHe 3ajad MpU MOCTOSHHOM
oOpallleHHuHU K HarJsJHOCTU — PUCYHKAM U YEPTEKAM.

O3HaKOMMTENBHO JaTh TeMbl: «TeopeMbl M J10Ka3aTeabCTBO. AKCHOMBD», «JlOKa3aTenbCcTBO OT
OpoTUBHOro», «CylllecTBOBaHME U EIMHCTBEHHOCTb NEpPIEHIUKYJspa K HOpaMoi», «Metox
FEOMETPUUYECKUX MecT», «Meron ynBoenus wmeaumasb», «Teopema Daneca u Teopema o
IPONOPLUMOHANIBHBIX OTpe3Kkax», «LleHTp macc TpeyrosnbHuKay, «l3MeHeHHWEe TPUTOHOMETPHUYECKHUX
GyHKUUH IpU BO3pacTaHUU yriay, «DopMyIibl Ui palyCcOB BIMCAHHBIX M ONHUCAHHBIX OKPY>KHOCTEH
MPaBUJIILHBIX MHOTOYTOJIbHUKOB», «YpaBHEHUE MpAMOi», «JIBuxkeHue», «CBONCTBA IBUKEHUIY,
«TeopeMa 0 NMPOU3BEACHUH OTPE3KOB XOpA, TEOPEMBI O NPOU3BEACHUM OTPE3KOB CEKYIIHMX, TEOPEMA O
KBaJpaTe KacaTeJIbHOW».

CrnenyeT yMEHBIINTH KOJIMYECTBO YACOB Ha M3yueHue teM: «CuMMerpuunbie Gurypbl. OCHOBHbIE
CBOMCTBa 0ceBOil cumMmeTpumn», «llenTpanbHas cummerpus», «[lapamiensHblit nepeHocy», «IloBopoT»,
«IIpeobpazoBanne mnonodusa. I[logoOue COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 3alayd Ha
MOCTPOCHHE C MOMOUIBIO LIUPKYJIS U JIMHEHKN», «JlekapToBbl KOOPIMHATHI Ha IUIOCKOCTHY, «PerieHue
TpeyrojabHUKOBY, «Ilogodue puryp».

BricBOOOAMBIIIIECS Yachl UCIIONB30BATh HA pEIlIEHHUE 3a/1a4 U [IOBTOPEHHUE.

Buabl nesreqbHoctH oOyyawomuxcss ¢ 3IIP, o0ycioBiaeHHbIe 0CO0BIMH
00pa3oBaTeJIbHBIMHM NOTPEOHOCTAMM M 00ecleYHBAKOIIHE OCMBICICHHOE OCBOCHHE

coJepkaHuM o0pa3oBaHus no npeamery «MaremaTuka

Conepxanue BHJIOB JedrenbHOCTH oOydatomuxcs ¢ 3IIP  ompenensercs ux ocoObMu
obpazoBarenbHbIMU TTOTpeOHOCTIMU. [Tomumo mupoko ucnonaszyeMbix B OOIT OOO olmux mms Bcex
00y4aromuxcst BUAOB JIEATEIBHOCTH CIEAyeT YCHIUTh BUIBI IESTENbHOCTH Crieln(UIHbIe 11 TaHHON
KaTeropuu JeTei, 00ecreynBarole OCMbICIEHHOE OCBOCHHE COJIEpKaHUsI 00pa30BaHus MO MPEAMETY:
YCHJIEHUE MPEAMETHO-TIPAKTUYECKON AESITEIbHOCTU C aKTUBU3ALMENH CEHCOPHBIX CUCTEM; YEPEIOBAHNE
BUJIOB [JI€ATEIBHOCTH, 3aJCHCTBYIOIIMX pPa3JU4YHbIE CEHCOPHBIE CHCTEMBI; OCBOCHHME MaTepHayia C
OMOpOH Ha AJITOPUTM; «IOIIArOBOCTh» B M3YUYEHUU MaTepUasla; UCIOJIb30BAHUE ONOIHUTEIbHON
BU3yaJIbHOW OTIOPHI (CXEMBI, MMA0JIOHBI, OMTOPHBIC TAOJIMIIBI); PEUEBOM OTYET O MPOLIECCe U PE3YNIbTaTe
NeSITeIbHOCTH; BBINIOJHEHUE CIEHUANbHBIX 3aaHdul, OO0ECIEeUMBAIONINX KOPPEKIHUIO PEeryssiuu
yueOHO-TT03HABATENbHOMN AEATEIbHOCTU U KOHTPOJIb COOCTBEHHOTO PE3yJIbTaTa.

Hns oOywaromuxcst ¢ 3[IP cymiecTBeHHBIM SBISIOTCS TPUEMBI PAa0OTBI € JIEKCHUYECKHM
MaTepuaioM mo mnpeamery. [IpoBoauTcs crenuanbHass paboTa MO BBEIEHUIO B AaKTUBHBIN CIOBapb



00y4aromuxcsi COOTBETCTBYIONIEH TepMUHONOTHH. 3yyaemble TEpMUHBI BBOJSATCS Ha MOJIMCEHCOPHOM
OCHOBE, 00s13aTeNIbHA BU3yallbHAsl MOAJEPHKKA, aJITOPUTMBI PAOOTHI C ONPECIIEHUEM, OIIOPHBIE CXEMBI
JUISL aKTyaJIu3alii TEPMUHOIOTHH.

COJEPXAHUE OBYUYEHUA
7 KIIACC

Hauvanbnubie monstusi reomerpuu. Touka, npsmasi, OTpE30K, Jyd. Yrod. Buael yrios.
BeprukansHple UM CMEXHBIE yIUIBl.  buccekrpuca yria. JlomaHas, MHOIOYIOJbHUK.
[TapanmienpHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMeTpHuH. [Ipumepsl cuMMeTpuun
B OKPY>KAIOILIEM MUDE.

OcHOBHbIE TIOCTPOEHHUSI C IIOMOIIbIO IMPKYJIs M JiMHeHKU. TpeyrosnbHUK. BricoTa,
MearaHa, OMCCEeKTpuca, UX CBOICTBA.

PaBHOOEIpeHHBIN 1 PaBHOCTOPOHHUM TpeyronbHUKU. HepaBeHCTBO TpeyroiabHUKa.

CpoiicTBa M MNpU3HAKK paBHOOEOPEHHOIrO TpeyrojgbHUKa. [lpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CpolicTBa M NMpHU3HAKU MapajieNbHbIX NpsiMbIXx. CymMMa yIjioB TpeyrojbHUKa. BHemiHue
YIJIbI TPEYTOJIbHUKA.

[IpssmoyronbHblil TpeyroapHUK. CBONCTBO MEIMaHbl IPSIMOYTOJIBHOIO TPEYrOJbHUKA,
NpoBEeAEHHOW K TrumnoreHyse. IIpusHaku paBeHCTBa MNPSMOYTOJBHBIX TPEYrOJIbHUKOB.
[TpstMOyTONIBbHBIN TPEYroJbHUK ¢ yriaoM B 30°.

HepaBeHcTBa B reOMeTpHUH: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o OoJblIeM yrie U OoJblIel CTOpOHE TpeyroiabHUKa. [leprnenauKynsp U HaKJIOHHasl.

I'eomerprueckoe mecTo TOYeK. buccekTpuca yriia M CEpeIMHHBIA NEPHEHAUKYIApP K
OTpE3Ky KaKk FeOMeTpUUYECKHE MECTa TOUEK.

OxkpyXHOCTb M Kpyr, XopJa M JAWAMETp, MX CBOICTBa. B3anMHOe pacrnosiokeHue
OKpYXHOCTH M npsiMoil. KacarenbHast U cexymas K OKpykHOCTH. OKpYy>KHOCTb, BIMCAaHHas B
yroJ. Biucannast 1 onucaHHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

YereipéxyronbHuku. IlapamnenorpaMm, €ro npu3HakKu M CBOWCTBA. YacTHBIE Ciydau
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpHU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKAs Tpamenus, e€ CBOMCTBa U Mpu3Haku. [IpsMoyronpHas Tpamemnwus.

Meron ynBoenust Menuanbl. LlenTpanbHas cummetpus. Teopema Daneca U Teopema o
MPONOPIUOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYroJibHUKA U Tpaneuuu. LleHTp macc TpeyroiabHukKa.

[Tomobue TpeyronbHUKOB, Koddumment mogodus. [Ipu3Haku mogo0ust TPEYroabHUKOB.
[Ipumenenue mog00us IPH PEIICHUN MPAKTHIECKUX 3aad.

CaoiicTBa miomaaed reomerpudeckux Quryp. @opmyinsl A IJIOLUAAW TPEYroJbHUKA,
napajuiesorpamma, pom6a u Tpanenu. OTHOIIEHUE TUTOMIAACeH MoI00HBIX UTyp.

Brruucnenne mionraiel TpeyroJbHIKOB U MHOTOYTOJIbBHIKOB Ha KJIETYaTOl Oymare.

Teopema Iudaropa. [Ipumenenne teopemsl [Tudaropa mpu pemeHnn NpakTUUECKUX
3azay.

CuHyc, KOCHHYC, TAHT€HC OCTPOTO yIjla MPsIMOYTOJILHOTO TpeyroibHuKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. TpuronoMmerpuieckue ¢pyHkmuu yrios B 30, 45 u 60°.

BrniucanHeie M LEHTpAJIbHBIE YIJIbI, YTOJ MEXKIY KacaTeIbHOW M XOPAOW. YTJBI MEXKIY
XOpAaMu W CEeKyllMMU. BrnucanHele M  ONMCaHHBIE YETHIPEXYTOJBHUKU. B3anmHoe



pacmosoxeHue JByX OKpyxkHocTed. Kacanme okpyxkHocteir. OOmue KacaTelbHBIE K ABYM
OKPYKHOCTSIM.

9 KVIACC

Cunyc, xocunyc, TtanreHc yrioB or 0 go 180°. OcHOBHOE TPHUTOHOMETPHUYECKOE
TOXk1eCTBO. POPMYIIbI IPUBEACHUS.

Pemenne tpeyronbHukoB. Teopema KOCHMHYCOB M TeopeMa CHHYCOB. Pemienue
IPAKTUYECKUX 3aJ1a4 C UCIIOJIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeobpa3zoBanue noaodus. [lonodrue cOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 mpou3BeIEHNU OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUN OTPE3KOB CEKYIIHX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bektop, nmnmHa (MOAYJb) BEKTOpAa, COHAMPABICHHBIE BEKTOPHI, IMPOTHUBOIOJIOKHO
HAIpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpallUU Ha
BEKTOpaMHu. Pa3nokeHue BeKTopa 1o JIByM HEKOJUIMHEAapHBbIM BeKkTopaM. KoopanHaTel BEKTOpa.
CxkansipHO€ MPOU3BEICHUE BEKTOPOB, IPUMEHEHUE /JIs1 HAXOKAECHUS JUIUH U YTJIOB.

JlekapToBbl KOOpPJAMHATHI HA IIJIOCKOCTH. YPAaBHEHUS MPSIMOA M OKPYXKHOCTH B
KOOPJIMHATAX, [IEPECEUEHUE OKPYKHOCTEN U NpsIMbIX. METO1 KOOpJIMHAT U €ro NPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. JlJIMHA OKpY)HOCTHU. ['pagycHas U paguaHHas Mepa yria,
BBIYMCIICHHE JUIMH YT OKpYKHOCTeH. [1nomane kpyra, ceKTopa, CErMeHTa.

JIBM>KEHUSI IJIOCKOCTU M BHYTPEHHUE CUMMETPUU QUTYp (3JIEMEHTapHbIE NIPEACTABICHUS).
[TapannensHbiid nepenoc. [loBopoT.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHHUS IMporpamMmbl ydeOHOro kypca «['eomerpusi»
XapaKTepU3YITCA:

1) maTpuoTHYECKOE BOCIIMTAHHE:

MpOSIBJIEHUEM HHTEpeca K TMPOLUIOMY U HACTOSIIEMY POCCHUHCKOM MaTeMaTHKH,
EHHOCTHBIM OTHOIIEHHEM K JOCTHMKEHHSIM POCCHIUCKMX MATEeMaTUKOB M POCCUHCKOM
MaTEeMaTUYeCKON IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTIKCHHUN B APYTUX HAYKaxX W MPUKIATHBIX
chepax;

2) rpakKIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peau3allil €ro Ipas.,
MPEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (DYHKIMOHUPOBAHUS PA3IHUYHBIX CTPYKTYD,
SBIIEHUH, MPOIIEyp TPaKIaHCKOTO OO0IIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0OCYXICHUIO ATUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTHYCCKUM MPUMEHEHUEM JIOCTHIKCHHMA
HAyKH, OCO3HAHUEM BaXHOCTH MOPATHHO-ITUYECKUX MPUHITUIIOB B JCSITEIILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHHE:

YCTAaHOBKOW Ha aKTMBHOE YYacTH€ B PEUICHUHM NPAKTHYECKHUX 3a7a4 MaTeMaTH4YECKOM
HaIpaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOTO 00pa30BaHUs Ha MPOTSHKEHUU BCel
JKU3HU ISl YCTIIEITHON MPOPECCHOHATBHON JAEITEIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHHA,
OCO3HAHHBIM BBIOOPOM H TOCTPOSHHEM WHIWBUIYaTbHOW TPACKTOPUU OOpa30BaHHS W
KU3HCHHBIX TUTAHOB C YIETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIUTAHHUE:



CIOCOOHOCTBIO K HOMOLMOHAILHOMY U 3CTETHYECKOMY BOCHIPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHUH, pacCyK/IeHUH, YMEHUIO BUJIETh MaTeMaTHYeCKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOTr'0 TIO3HAHUS:

OpUEHTAllMel B JEATEeIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4dHBIX INpeAcTaBlIeHUIl 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YEIIOBEKa, MPHUPOABI U OOIIECTBA, NOHUMAaHUEM
MaTEeMaTHYECKON HayKW Kak c(epbl UYeIOBEUECKON MACSITeNbHOCTH, JTAloOB €€ pa3BUTUS H
3HAYUMOCTH JJIs1 Pa3BUTUS LIMBUIN3ALUN, OBJIAJICHUEM SI3bIKOM MATEMaTUKH U MaTEMaTUYECKOU
KyJIbTypOM KaK CpEICTBOM IIO3HaHUS MHpA, OBJIAJEHUEM MPOCTEHIIMMH HaBbIKAMHU
HCCJICIOBATEIbCKOM JeITCIIbHOCTH,

6) ¢usnyeckoe BocnuTaHWe, (OpPMHUpPOBaHME  KYJIbTYPbI  30POBbSI W
3MOLMOHAJIBHOIO 0JIArONOJIYYHS:

FOTOBHOCTBIO NPHUMEHSATh MAaTE€MaTUYECKHE 3HAaHUS B HMHTEpPECaX CBOETO 3J0POBbBA,
BEJICHUS 3JJ0POBOTO 00pasa >KM3HHU (310pOBOE MUTAHKE, COATTAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (QU3WYecKass aKTHBHOCTH), CHOPMHPOBAHHOCTHIO HaBBIKA PEQIICKCHH,
MpU3HAHHEM CBOETO MpaBa Ha OLIMOKY M TaKOTO e MpaBa APYroro 4eaoBeKa;

7) 3K0JIOTHYeCKOe BOCTIMTAHUE:

OpHUEHTAallMel Ha MPUMEHEHHEe MaTeMaTHMYeCKUX 3HAHWM IS pelleHus 3ajgad B o0iactu
COXPAaHHOCTH OKpPYKAIOLIEH Cpeapl, IUIAHUPOBAHUSA IOCTYNKOB M OLEHKHM HMX BO3MOYHBIX
MOCJICJICTBUM JIJII OKPY’KAIOIIEH Cpejibl, OCO3HAHUEM IJI00AIBHOTO XapaKTepa SKOJOTUYECKHUX
npo0JieM U MyTel UX pelieHus;

8) aganTanus K M3MEHSIIOIMMCSI YCJIOBUSM COIMAJIbHOI ¥ MPUPOIHO# cpebl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSIX HEOMPEACIIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JAEATEIbHOCTh, B TOM UYHCIIE YMEHUE YUUTBHCA Y IPYTHUX
JI0JIel, MpruoOpeTaTh B COBMECTHOW JEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3
ONbITA APYTUX;

HEOOXOMMOCTHIO B (JOPMHUPOBAHUN HOBBIX 3HAHUH, B TOM 4Hclie (HOpMyIHpOBATH UJIEH,
MOHSITHSI, THUIIOTE3bI 00 00BEKTaxX M SIBICHUSX, B TOM YHUCJIE paHee HEU3BECTHBIX, OCO3HABATH
neUuIuTh COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, TIIIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBAaTh CTPECCOBYIO CUTYaIlMi0, BOCIPUHUMATH  CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIONIMH KOHTPMEp, KOPPEKTHPOBATh MPHUHHMAEMbIE DPEIICHUS U
neicTBus, GOpMYIHPOBATH U OLEHUBATh PUCKH U TIOCIEICTBUSA, (POPMUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTebHBbIE YHMBeEPCAJIbHbIE Y4eOHbIE 1eiicTBUS
ba3oBble Jornyeckne 1eMCTBHSA:

e BBIABIATh W XapaKTEPHU30BATH CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKUX OOBEKTOB,
MOHSATUN, OTHOUIEHUW MEXAY TMOHATUSIMH, (POPMYIHPOBATH OMPEACICHUS] TOHSITHH,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIUU, OCHOBAHUS Il 0000IIeHUs 1
CpaBHEHUS, KPUTEPUHU TPOBOJUMOTO aHAIH3A;

e BOCHPHHHUMAThH, (HOPMYIHUPOBATH W TMPEOOPA30OBHIBATH CYXKIACHHUS: YTBEPAUTEIbHBIC U
OTpHUIIATENIbHBIE, €IMHUYHBIE, YaCTHBIE U OOIINE, YCIOBHBIC,

e  BBIBISATH MAaTEMAaTHUUYECKHUE 3aKOHOMEPHOCTH, B3aHMOCBSI3U M MPOTUBOpEUUs B dakrax,
TAHHBIX, HAOMIOACHMSIX W YTBEPXKACHUSX, MpeiaraTh KPUTEPUU [UTS BBISBICHUS
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUHIA;

e JIeJaTh BBIBOJBI C MCIOJIb30BAHHEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W WHIYKTUBHBIX
YMO3AKJIIOUYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

e pa30uparh J0Ka3aTeIbCTBA MATEMATHUUECKUX YTBEPKACHUU (MIPSIMbIE U OT MIPOTUBHOTO),
MIPOBOJIUTh CaMOCTOSTEIILHO HECJOXKHBIEC JI0KA3aTeIhCTBA MAaTEMAaTHYECKUX (DAKTOB,



BBICTPAaNWBaTh apryMEHTALUIO, MPUBOIUTH NMPUMEPBl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYXICHUS;

BBIOMpPATh CIOCOO pemeHust y4eOHOH 3ahaun (CpaBHUBATh HECKOJIBKO BAapUAHTOB
peleHns, BIOMpaTh HanbosIee MOAXOAAUIMNA C Y4ETOM CaMOCTOSTEIBHO BbIIEIEHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBarebLCKHe JeliCTBUSA.

UCIIONIb30BAaTh  BOMPOCHI  KaK  HMCCIEAOBATEIbCKUN  WHCTPYMEHT  TIO3HAHHS,
dbopMyIUpPOBaTh BOIPOCHI, PUKCUPYIOIINE MPOTHBOPEYHE, MPOOIEMY, CAaMOCTOSITEITLHO
yCTaHABJIMBATh UCKOMOE M JIaHHOE, ()OPMHUPOBATH THIIOTE3y, apryMEHTHPOBATH CBOIO
MIO3HIINIO, MHCHUE;

MPOBOAMWTH MO CAMOCTOSITEILHO COCTABJICHHOMY TUIAHY HECIOXHBIA JKCIEPUMEHT,
HEOOJIBIIOE HCCIICIOBAHUE 10 YCTAaHOBICHUIO OCOOCHHOCTEH  MaTeMaTHYECKOTO
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEKIY COO0Ii;

CaMOCTOSITENIbHO ~ (OPMYJIUPOBaTh  OOOOIICHHMST ©  BBIBOJBI 10  pe3yJbTaTam
MPOBEAEHHOTO HAOIIO/ICHUS, MCCIICIOBAHUS, OICHUBATh JOCTOBEPHOCTH MOJYyUECHHBIX
PE3yJIbTAaTOB, BHIBOJOB U 0000IICHUIA;

IMPOrHO3MPOBATH BO3MOXKXHOC PA3BUTHC IIPOLCCCA, a TAKKC BbIABHUI'aATh NPCAIIOJIOKCHUA
0 €I'o Pa3sBUTHUU B HOBBIX YCJIOBUSX.

PabGora ¢ undpopmanmeii:

BBISIBJISATh HEJJOCTATOYHOCTh U U30BITOYHOCTh UH(POPMALIMHU, JAaHHBIX, HEOOXOUMBIX JJIS
pelIeHus 3a/1a4H;

BBIOMPATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MHPOPMAITUIO
pa3INYHbBIX BUAOB U (POPM IpPEICTABICHUS;

BbIOMpaTh (opMy IMpencTaBiICHUs] UHPOPMAIMK U WIUTIOCTPUPOBAThH pelllaeMble 3aJ1auu
CXeMaMH, AMarpaMMaMy, HHOM rpadukoi u uX KOMOMHALUSIMU;

OLIEHUBATh HAAEKHOCTh MH(POpPMAIMU MO KPUTEPUSAM, MPEITIOKEHHBIM YYUTEIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKaTHBHBIe yHMBepcaibHble yueOHblIe eiicTBUS:

BOCIIPHHUMATh U (POPMYITHUPOBATh CYXKJIEHUS B COOTBETCTBHH C YCJIOBHUSMH U LEISIMH
oOmIeHus, SICHO, TOYHO, TPAaMOTHO BBHIpaKaTh CBOIO TOYKY 3pEHUS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy PELICHMs 3a/lauid, KOMMEHTHUPOBATh
HOJy4YEeHHBINH pe3ynbTaT;

B XO7Ie 0OCY)KICHHUS 33a7aBaTh BOIPOCHI TI0 CYIIECTBY 0OCYXKIAaeMON TEMBI, TPOOIIEMBI,
pelaeMoil 3aauu, BRICKA3bIBaTh MJIEH, HAICJICHHBIC HA MTOWCK PEIICHHUS, COMOCTABIATh
CBOHU CY)XJCHMS C CYXJIECHUSMH JAPYIHX YYaCTHUKOB JIMAJIOTa, OOHAPYKUBATh pa3indue
U CXOJCTBO TMO3UIMHA, B KOPpPEeKTHOH ¢(opme QopmynupoBaTh pa3HOriIacus, CBOU
BO3PaXCHHUS;

NPEJCTaBIATh PE3YJAbTAThl PEIICHUS 3a7ayd, SKCIIEPUMEHTA, MCCIEI0BaHMs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (hopMaT BBICTYIUIGHHS C YYETOM 3a7ay Ipe3eHTAluH M
0COOEHHOCTEHN ayAUuTOpHH;

MIOHUMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U MHAWBUAYAILHOW pabOTHI TIpH
peleHnH y4eOHbIX MaTeMaTHUECKUX 3a/1a4;

NPUHUMATD 1Ie7Tb COBMECTHON NESATENbHOCTH, MIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, pactipeieNIATh BUIBI padoOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC U PE3YJIbTAT
paboThI, 000011aTH MHEHHSI HECKOJIBKUX JTFOICH;

y4acTBOBAaTh B IPYMIOBBIX (hopMmax paboThl (00CyKaeHUsI, 0OOMEH MHEHUSMHU, MO3TOBbIE
IITYPMBI U JPYTHUE), BHIIOIHITH CBOIO YacTh pabOThl M KOOPIUHUPOBATH CBOM JICHCTBUSA
C IPYTMMHU WICHAMH KOMAaH[IbI, OLIEHUBATh KAYECTBO CBOETO BKJIaJa B OOIIUH MPOIYKT
10 KPUTEPHSIM, CHOPMYIIUPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.



PeryasiTuBHble YHUBEPCcAJIbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranmu3anus:

e CaMOCTOSITENILHO COCTaBJISATh IUIAH, aJTOPUTM pEIICHUs 3afaud (WM €ro 4acTh),
BEIOMpATh CHOCOO pemeHusT ¢ Y4ETOM HMMEIOIIUXCS PECYpcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBaTh M KOPPEKTHPOBAaTh BAPUAHTHI PELICHUN C Y4ETOM
HOBOU HH(pOpMaIUu.

CaMOKOHTPO.Ib, IMOLMOHAJILHbIN HHTEJJIEKT:

e BIIQJCTh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpPOIEcca M Pe3ysibTaTta PelieHUs
MaTeMaTHYeCKOM 3a1a49u;

e NPEIBUAETh TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTh IIPH PELICHHUU 337a4d, BHOCHUTH
KOPPEKTUBBI B JESTEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAWICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

e OIICHUBaTh COOTBETCTBUE PE3yNbTaTa ACATEIbHOCTU IOCTABICHHON LEJIN U YCIOBUSM,
OOBSICHATh MPUYUHBI JOCTHIKEHUS WM HEJAOCTHKEHUS 11€IM, HaXOAUTh OIIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATHI

K xoHmy oOydeHus B 7 KJjacce OOyYAIOUIMICS TOJNYYUT CICIYIOIINE TPEIMETHBIC
pe3ynbTaThl:

Pacrio3naBaTh HM3yueHHBIE TE€OMETpUYECKHE (UTYpBI, OMNpEAeNsiTh HX B3aUMHOE
pacmnojiokeHue, M300paxaTb Ie€OMETpPUYECKHUE (QUIYpbl, BBINOIHATH YEPTEXKH IO YCIOBHUIO
3ajaud. M3mepsaTh JIMHEWHbIE W YIJIOBbIE BENWYWHBI. Pemiath 3ajaud Ha BBIYMCICHUE JTHH
OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate TpyOyIO OIIEHKY JIMHEWHBIX W YTJIOBBIX BEIMYUH MPEIMETOB B PEabHOM JKHU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznmuuaTh pazMepsl ’TUX 0OBEKTOB IO MOPSIAKY BEIUYUHBI.

CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaTbcsi TpU3HAKAMH PABEHCTBA TPEYTrOJBHUKOB, HCIOIB30BaTh MPU3HAKU W
CBOICTBa paBHOOEPEHHBIX TPEYTOJIHHUKOB MPU PEUICHUH 3a/1a4.

[IpoBOAUTH TOTUYECKHE PACCYKIEHHUS C UCIOJIB30BAHUEM F'€OMETPUUECKUX TEOPEM.

[Tonp30BaTbcsl MpU3HAKAMU PABEHCTBA TMPSMOYTOJIBHBIX TPEYTrOJIBHUKOB, CBOWCTBOM
MEJUaHbl, TPOBEAEHHOW K TUIOTEHY3€ MPSIMOYTOJBHOTO TPEYrOJbHUKA, B PEIICHUU
reOMEeTPUUYECKUX 3ajau.

Onpenensth NapayuieIbHOCTh MPSMBIX C MOMOIIbIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensTh NapalieIbHOCTh MPSIMBIX C TOMOIIBIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYroil MpsIMOM.

Pemarp 3amaun Ha kieT4aToit Oymare.

[IpoBOMUTHh BBIUMCIECHUS W HAXOIUTh YHCIOBBIE W OYKBEHHBIC 3HAYCHHS YIJOB B
FeOMETPUUECKHUX  3a7ayaX C  HUCIHOJb30BaHUEM CYMMBI  YIJIOB  TPEYrOJbHUKOB  H
MHOTOYTOJTbHUKOB, CBOWMCTB YTJIOB, OOpa30BaHHBIX MPH TMEPECEUYCHUU IBYX MapauIeNbHBIX
NpsIMBIX CeKylel. PemaTe npakTHyeckue 3a/1aun Ha HaXO0KJIEHUE YTJIOB.

Brnagets noHsATHEM T€OMETPUYECKOTO MECTa TOUEK. Y METh ONpeAeNsATh OMCCEKTPUCY yriia
Y CEpPEeIMHHBINA MEPIECHANKYIIAP K OTPE3KY KaKk T€OMETPUIECKHE MECTa TOUEK.

@opMynHpOBaTh OMpPEACIICHUS] OKPYKHOCTH M Kpyra, XOpJAbl U JUaMeTpa OKPYXKHOCTH,
MOJIB30BaThCS X CBOMCTBAMU. Y METh MIPUMEHSTh 3T CBOMCTBA IIPU PEIICHUU 3a/1a4.

Bragete moHsiTHEM ONMMCAaHHOM OKOJIO TPEYrOJIbHUKAa OKPYKHOCTH, YMETh HaXOIUTh €€
teHTp. [lomp30BaThCst pakTaMu O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYrOJIbHUKA MEPECEKAIOTCs B
O/JIHOM TOYKE, MU O TOM, YTO CEpPEAUHHBIE NEPHEHAMKYJIAPbl K CTOPOHAM TPEYTroJbHUKA
MEePECEKAIOTCS B OJTHON TOUKE.

Bnanerr moHsATHEM KacaTeNbHOM K  OKPYKHOCTH, IIOJIb30BAaThCsl TEOPEMOM O



NEPIEHIUKYJIIPHOCTH KacaTeNIbHON U paguyca, IPOBEAEHHOTO K TOYKE KaCaHU.

Ilosnb30BaTbcd  NPOCTEHMINMMU T'€OMETPUYECKMMHU  HEPAaBEHCTBAMH, IIOHUMAaThb HX
IIPAaKTUYECKUM CMBICIL.

IIpoBOAUTH OCHOBHBIE T€OMETPUUECKHE ITIOCTPOCHHUS € TIOMOILBIO LIUPKYJIS U JIMHEUKH.

K koHmy oOyuenus B 8 kJjacce oOydaromuiics MOIY4HT CIEIYIOLUIME IpPEAMETHBIE
pE3yJIbTaThI:

PacriozHaBaTh OCHOBHBIE BHIBI YETBIPEXYTOJIBHUKOB, MX DJIEMEHTHI, IOJB30BATHCA HX
CBOMCTBAaMH IIPU PELICHUH I'€OMETPUUECKUX 3a1ad.

IIpuMeHATH CBOMCTBA TOYKM IE€PECEUECHUs MEOUaH TpPEeyrojbHHUKA (LIEHTpa Macc) B
pelIeHny 3a1ay.

Bnanetp noHsATHEM CpeHEN JIMHUM TPEYTOJIbHUKA M TpPAELMH, IPUMEHITh UX CBOWCTBA
IIpU pPELICHHH reomerpudeckux 3anad. llomp3oBatecs Teopemon dameca M TeopemMou o
IIPONOPLUUOHAIIBHBIX OTPE3KAX, IPUMEHATH UX AJI PELUIEHUS NMPAKTUYECKUX 3a/ad.

[TpuMeHsATh MPU3HAKH OO0 TPEYTOJILHUKOB B PEIICHUN T€OMETPUYECKHX 3a/1a4.

[Tonmp3oBatbess Teopemoii Iludaropa s pemieHus: TeOMETPUYECKHX W TPAKTHYECKUX
3a7a4. CTpOUTh MAaTeMaTHYECKYI0 MOJIEIb B MPAKTUYECKUX 3a/ayax, CaMOCTOSITENIbHO JIENaTh
4epTEX U HAXOAUTHh COOTBETCTBYIOIINE JUIMHBI.

Bnagers NOHATHSAMU CUHYCa, KOCMHYCa U TaHI€HCAa OCTPOro yIjla INpsAMOYIOJIbHOTO
TpeyrojiabHuKa. [1071p30BaThCsl STUMHU NOHITUSIMH JUIS PEILICHUS TPAKTUUECKUX 3ajau.

Bbruucnate  (pa3nuyHbBIMM - clIOCOOaMHM) — IJIOLIAAb  TPEYrOJIbHUKA W IUIOLIAAU
MHOTOYTONBHBIX  (uryp (moim3ysach, TrAe HEOOXOAMMO, KaJbKyasTopoMm). [IpumeHSTH
IIOJIyYE€HHBIE YMEHHMSI B IPAKTUYECKUX 3a/1a4ax.

Bnagers NOHATHAMM BIOMCAaHHOIO M LEHTPAJIbHOIO YIJIA, HCIOJIB30BATh TEOPEMBI O
BIIMCAHHBIX YIJIaX, YIVIaxX MEXIY XOpJAaMH (CEeKYIIMMH) U yIile MEXIy KacaTellbHOW U XOpJon
IIPU PEIIEHUU T€OMETPUUYECKUX 3a/1ay.

Brnanerps MoHATHEM ONUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSATh CBOMCTBA OMMCAHHOIO
YETHIPEXYTOJbHUKA IIPY PEILICHUH 3a/au.

IIpyMeHTh MOJIydE€HHBbIE 3HAHUS HA NPAKTHKE — CTPOUTH MATEMATUYECKHUE MOZENN s
3a/1a4 peaJbHOM KM3HU U MIPOBOJUTH COOTBETCTBYIOIINE BHIYMCIEHUS C IPUMEHEHUEM MTOA00MS
Y TPUTOHOMETPUH (TI0NIb3YSICh, I71€ HEOOX0IUMO, KaJIbKYJIATOPOM).

K kxonny oOyueHuss B 9 kJacce OOYyYarOLIUiiCS TMOJNYYUT CIEAYIOIIME IPEeIMETHbIE
pE3yJIbTaTHI:

3HaTh TPUTOHOMETpHUYECKHE (YHKIMU OCTPBIX YIJIOB, HAXOJUTh C HX IOMOIIbIO
pa3jMyHble  AJIEMEHThl  NPSIMOYTOJIBHOTO  TPEYrojbHUKA  («pelleHHue MPSMOYTOJIbHBIX
TPEyroJbHUKOB»). HaxoauTe (C MOMOIIbIO KANbKYIATOpPA) JUIMHBI M YTJIbl Ui HETaOIMYHBIX
3HAYEHUM.

[Tonb3oBatbes hopMyniaMu IpUBEIEHUS U OCHOBHBIM TPUTOHOMETPHUUECKUM TOXKIAECTBOM
JUTSL HAXOXKIEHHSI COOTHOILIEHUH MEX]Ty TPUTOHOMETPUYECKUMU BETMUNHAMH.

Hcnonb30BaTh TEOPEMBI CUHYCOB U KOCHHYCOB JUISl HAXOX/IEHUS PA3IMYHBIX JIEMEHTOB
TPEYrojbHUKa («pEIIeHUuE TPEYrOJIbHUKOBY), MPUMEHATh MX MPU PEIIEHUH TeOMETPUUYECKUX
3az1ad.

Brnanets nmoHATHSAME ITpeoOpa3oBaHus 1M0A00Us, COOTBETCTBEHHBIX JIEMEHTOB IMOA0OHBIX
¢uryp. Ilonp3zoBarbest cBOiCTBaMU 1O100MS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATD JUTMHBI U
HaXOJIUTh YIJbl y MOAO0OHBIX ¢uryp. IlpumeHsTs cBoiicTBa NOJOOMS B MPAKTHUECKUX 3a]aydax.
YMeTb NpUBOAUTE MPUMEPHI MOJOOHBIX (PUIYP B OKPY>KAIOLIEM MUDE.

Ilonb30BaTbed TeopeMaMu O NMPOU3BEACHUM OTPE3KOB XOpJ, O IMPOU3BENEHUU OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaTbcsl BEKTOpamMHu, TOHWMAaTh WX TEOMETPHUYECCKUH W (DU3UYECKUN CMBICH,
IPUMEHATh MX B PELUICHUHM TIEeOMETpUYEeCKHX U (usnueckux 3anad. [IpuMeHATH ckalspHoOe



MMPOU3BCACHUC BEKTOPOB I HAXOXACHUA JJIMH U YIJIOB.
ITons30BaThCs MCTOAOM KOOpAMHAT Ha IUIOCKOCTH, IIPUMCHATH €r0 B PCIICHHUU
TCOMCTPHUYCCKUX U NPAKTUYICCKHUX 3a/1a4.

Bnagers MOHATHAMM NPaBUIBHOIO MHOTOYIOJIbHHUKA, IJIMHBI OKPY)KHOCTH, IUIMHBI IyTU
OKPYKHOCTM M DPaJMaHHOW Mepbl YIJIa, YMETh BBIYMCIATH IUIOINAAL KPyra M €ro 4acTew.
IIpuMeHATH NOTy4YEHHbIE YMEHMS B IPAKTUYECKUX 3aa4ax.

HaxoauTe ocu (MM LEHTPbI) CUMMETpUM (GUIYp, IPUMEHSATh JBUXKEHUS IUIOCKOCTH B
IIPOCTEUINX CIIydasiX.

[IpuMeHATH MONY4YEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEMaTUYECKUE MOMACIN JIs
3ajjay peaJbHOM XKHU3HU U IPOBOJUTH COOTBETCTBYIOIINE BHIYMCIIEHUS C IPUMEHEHHEM 110100Us
U TPUTOHOMETPUUYECKUX (PYHKIMH (TONB3YSACh, I/1€ HEOOX0AUMO, KAJIBKYJIITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosaunyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uugpoBbie
Ne n/m P Konrpoabnsie | Ilpakrnyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[Ipocreiimne reomeTpuyeckue GUrypsl u
1 I/I)I: cBoiictBa. 3me :Hne reOMj”)r I/I}‘]IpeCKI/IX 14 bubmmorexa LIOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYNH
bubnuorexa [JOK
2 Tpeyromermiat 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannenbHble npsiMble, CyMMa yTJIOB 14 1 bu6mmoteka [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHOCTb U Kpyr. 'eomeTpuueckue 14 1 bu6mmoreka [IOK
MOCTPOEHUSA https://m.edsoo.ru/7f415e2e
. bubnuotexa [JOK
IT 4 1
> OBTOpEHHE, 0000MIeHHE sHAHHH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 0
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https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne n/m P Kounrpoabnsie | IIpakruueckue (upp )
NPOrpamMMbl Bcero o0pa3oBarte/ibHbIE
padoThI padoTsbI
pecypcsbl
N bu6nmoreka [IOK
! HerbipSxyronpiiici 12 1 https://m.edsoo.ru/7f417e18
Teopema @aneca u Teopema o
2 MIPOIMOPLIMOHANIBHBIX OTPE3Kax, MOJ00HbIE 15 1 bromiorexa LIOK
poTIoph P > 104 https://m.edsoo.ru/7f417e18
TPEYroJIbHUKH
[Inomans. Haxoxaenue miomanein
3 Tpe HIOJfLHI/IKOB u fmoro OJ'IH:HSIX ¢bur 14 1 bubmmorexa [JOK
eyt . YP- https://m.edsoo.ru/7f417e18
[Tnomaau momoOHBIX Guryp
Teopema [Tucdaropa u Hauana bubnmnoreka [JOK
4 10 1
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTIubl B OKpYKHOCTH. BrincanHsble u
5 OIMCAHHBIEC YETBIPEXYTOJIbHUKHU. 13 1 bubmmnoreka [JOK
Kacarenbnsie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpY>KHOCTEHN
bu6nuorexa [JOK
6 I1 i 4 1
OBTOpeHue, 0000MmenNe SHaHHii https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 68 6 0



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne n/m P Kontpoabnubie | IpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
1 Tpuronomerpusi. Teopembl KOCUHYCOB U 16 1 bubmmoreka [JOK
CHUHYCOB. Penienue TpeyrojbHMKOB https://m.edsoo.ru/7f41al2c
5 [Ipeobpa3zoBanue nonodus. Merpuyeckue 10 1 bubnnoreka [JOK
COOTHOILIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubmunoreka [JOK
3 Bexropet 12 1 https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI Ha INIOCKOCTH 9 1 bubmorera [JOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJIBHUKH. [[1Ha
5 OKPY>KHOCTH U TUIOIIAb Kpyra 8 bubmmorexa [JOK
Py IH Ilv pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaaei
bu6nmoreka [JOK
6 6
Jlpmketis WIoCkocTh https://m.edsoo.ru/7f41al2c
7 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIS 7 9 bubnuoreka [JOK
3HaHUHN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 6 0



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

ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KosanyectBo yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [Ipocreiimune reomeTpuyecKkue 1 bu6mmoteka [IOK
00BEKTHI https://m.eds00.ru/8866b724
bubnuorexa [JOK
2 MuoroyrozbHui, omaias 1 https://m.eds00.ru/8866ch6a
3 CMexHbIe U BEpTUKAJIbHBIE 1 bu6mmoreka [IOK
YTIIBI https://m.eds00.ru/8866c5c0
4 CMexHbIe U BEpTUKAJIbHBIE 1 bu6mmoteka [IOK
YTJIBI https://m.eds00.ru/8866¢7be
5 CMexHbIe U BEpTUKAJIbHBIE 1
yIIIbI
5 CMexHbIE U BEpTUKAJIBHBIE 1
YTJIBI
7 CMexHbIe U BEpTUKAJIbHBIE 1
yIIIbI
8 CMexHbIe U BEpTUKAJIbHBIE 1
YTJIBI
W3mepenne TMHENHBIX U
9 YTJIOBBIX BEJTUYMH, BEIYUCIICHNE 1
OTPE3KOB U yIJIOB
W3mepenue MTuHENHHBIX U bubmuoreka [IOK
10 1
YIJIOBBIX BEJIMYWH, BBIYACICHUE https://m.edso00.ru/8866c3ea



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

OTPE3KOB U YITIOB

11

N3Mepenne TMHEHHBIX 1

YTJIOBBIX BCIIUWYHH, BBIYHUCIICHUC

OTPE3KOB U yIJIOB

12

N3mepeHue JIMHERHBIX U

YTJIOBBIX BCIIUWYKH, BBIYHUCIICHUC

OTPE3KOB U yIJIOB

13

[lepumerp u momans Guryp,
COCTaBJICHHBIX U3
MPSIMOYTOJTbHUKOB

14

[Tepumerp u miommanes Guryp,
COCTABJICHHBIX U3
MPSIMOYTOJIbHUKOB

15

ITonstue o PaBHLBIX
TPECYTrOJIbHUKAX U IICPBUYIHBIC
MMpEACTABJICHHUA O PaBHBIX

¢burypax

bubnnorexa [JOK
https://m.edso00.ru/8866ce80

16

Tpu npu3Haka paBeHCTBa
TPEYTOJIbBHUKOB

bubmmoteka [IOK
https://m.edsoo.ru/8866d1fa

17

Tpu npu3Haka paBeHCTBa
TPEYrOJIbHUKOB

bu6nunorexa [IOK
https://m.edso0.ru/8866d34e

18

Tpu npuzHaka paBeHCTBa
TPEYrOJIbHUKOB

bu6mmoreka [IOK
https://m.edso00.ru/8866e01e

19

Tpu npuzHaka paBeHCTBa
TPEYrOJIbHUKOB

20

Tpu npusHaka paBeHCTBa
TPEYroJIbHUKOB

21

Tpu npu3Haka paBeHCTBa

but6mmorekxa [{OK



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e

TPEYroJIbHUKOB

https://m.eds00.ru/8866e88e

22

[Ipu3naku paBeHCcTBA
MPSIMOYTOJIbHBIX
TPEYroJbHUKOB

23

IIpu3Haku paBeHCcTBa
IIPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB

24

CBOMCTBO M€TMaHbI
MPSIMOYTOJIBHOTO
TpEyroJIbHUKA, POBEAEHHON K
TUIIOTEHY3€

bubnuorexa [JOK
https://m.edsoo.ru/8866e9ec

25

CBONCTBO MeIUAHBI
MPSIMOYTOJIBHOTO
TpEyroJibHUKa, MPOBEAEHHOM K
TUIIOTEHY3€

26

PaBHOOeipeHHbIE U
PaBHOCTOPOHHUE TPEYTOIbHUKHU

bu6nuorexa [JOK
https://m.edso0.ru/8866d6fa

27

IIpu3naku u cBOMCTBA
paBHOOEIPEHHOTO
TPEYroJbHUKA

bu6nuorexa [IOK
https://m.eds00.ru/8866d880

28

[Ipu3Haku u cBOMCTBA
paBHOOEIPEHHOTO
TPEYroJbHUKA

bubmmoteka [IOK
https://m.eds00.ru/8866d880

29

[Ipu3Haku u cBOMCTBA
paBHOOEIPEHHOTO
TpPEeYrojJbHUKa

but6mmorexa [IOK
https://m.eds00.ru/8866e26c¢

30

HepasenctBa B reomeTpun

31

HepaBeHCTBa B ITCOMCTpUHN

bu6nunoreka [JOK



https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c

https://m.edso0.ru/8866e3a2

32

HepasencrBa B reomerpun

33

Hepasencrtpa B reomerpun

34

IIpsAMOYTOIBHBIN TPEYTOJIBHUK
¢ yriom B 30°

bub6nmmoreka [IOK
https://m.edso00.ru/8866eb22

35

[IpsiMmOyTONIBHBIN TPEYTOJIBHUK
¢ yriom B 30°

36

KonTponbhas paboTa 1o teme
"TpeyronbHUKH"

bubnuorexa [JOK
https://m.edsoo.ru/8866echc

37

[TapamensHble npsAMbIE, UX
CBOMCTBA

bubmnorexa [JOK
https://m.edso00.ru/8866ef64

38

[Iarsiit nocrynar EBknnaa

39

Haxkpecr nexariue,
COOTBETCTBEHHbBIE U
OJIHOCTOPOHHUE YTJIbI,
o0Opa3oBaHHbIE TIPU
nepeceyeHn  napauieaIbHbIX
MPSAMBIX CEKyIIEH

bubmuorexa [JOK
https://m.eds00.ru/8866f086

40

Hakpect nexamue,
COOTBETCTBEHHbBIE U
OJIHOCTOPOHHUE YTJIbI,
o0Opa3oBaHHbIE IPU
IIEpECEUEHUH NapaJUIEIbHBIX
MPSAMBIX CEKyIIEN

41

Haxkpecr nexariue,
COOTBETCTBCHHBIC U
OAHOCTOPOHHUCE YIJIbI,
o0Opa3oBaHHbIE TPU



https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086

MepeceyeHn  MapavieIbHbIX
MPSAMBIX CEKYILIEH

42

Hakpect nexanue,
COOTBETCTBEHHbBIC U
OJIHOCTOPOHHHUE YTJIbI,
o0pa3oBaHHbBIE IPH
MepeceyeHn  MapavieIbHbIX
MPSAMBIX CEKYILEH

43

Haxkpecr nexariue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI,
00pa3oBaHHBIE MTPH
IepeceyeHnH napauieaIbHbIX
MPSAMBIX CEKyLIEH

bubnuorexa [JOK
https://m.edso00.ru/8866f3b0

44

[Ipu3Hak napamuieabHOCTH
IIPSIMBIX Y€PE3 PABEHCTBO
pacCTOAHUM OT TOYEK OAHOMN
IIPSIMOM 10 BTOPOM IPSIMOU

45

[Ipu3Hak napajienbHOCTH
MPSIMBIX Y€PE3 PaBEHCTBO
pacCTOAHUM OT TOYEK OAHOMN
IIPSIMOM 10 BTOPOM IIPSIMOU

46

CymMma yriioB TpeyrojbHUKa

bu6nuorexa [IOK
https://m.eds00.ru/8866f630

47

CymMa yriioB TpeyrojbHUKa

bu6nunorexa [JOK
https://m.edso0.ru/8866f8ba

48

Bremnue yriel TpeyroiabHuKa

but6mmorekxa [IOK
https://m.edsoo.ru/8866fa5e

49

Bremnue yriel TpeyroiabHuKa



https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e

KonTponbnas pabora no teme

50 "[lapasnienbHble MpsMbIe bubmmorexa [JOK
P P o https://m.edsoo.ru/8866fe6e
CyMMa yTJIOB TPEYTroJIbHUKA
51 OKpY>XHOCTb, XOP/IbI U bubnmoreka [JOK
JMaMeTp, UX CBOMCTBA https://m.eds00.ru/88670800
52 KacatenpHast K OKpYy>KHOCTH bubmmorexa LIOK
25 https://m.eds00.ru/88670e9a
53 OKpy>KHOCTb, BIIUCAHHAS B
yroiu
54 OKpy>XHOCTb, BIMICAaHHAs B
yroi
55 [Tonsitue o 'MT, npumenenne bubnmnoreka [JOK
B 3aJ1a4ax https://m.eds00.ru/8867013e
56 [Tonstue o I'MT, npumenenue bubnmnoreka [JOK
B 3a7a4ax https://m.edsoo.ru/88670508
buccekTtpuca u cepeuHHbIN
o7 MEPIEeHIUKYIIAP KaK
F€OMETPUUYECKHE MECTa TOUEK
58 OKpy>XHOCTb, OITUCAHHASI OKOJIO bubnmnoreka [JOK
TpeyroJibHUKa https://m.eds00.ru/88670a62
59 OKpy>KHOCTb, OTIMCAaHHAsl OKOJIO
TpEeyroJbHUKA
60 OKpy>XHOCTb, BIMICaHHAs B bubmuorexa [JOK
TPEYTOJIBHUK https://m.edso0.ru/8867103e
61 OKpy’KHOCTb, BIIUCAHHAS B
TPEYTrOJIbHUK
62 [Ipocreiimne 3anaun Ha bu6muoreka [{IOK

MMOCTPOCHUC

https://m.eds00.ru/88671188



https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188

63 [Ipocreiimune 3axaun Ha 1 bubnuoreka [IOK
MOCTPOEHHUE https://m.eds00.ru/886712d2
KonTponbHas pabota o reme

64 "OKTpX(HOCTI)II)/I K 1 bubamorexa LHOK

Py Py | https://m.eds00.ru/88671462
I'eomeTpuueckue mocTpoeHus
[ToBTOpenue u o6o0IIEHNE
65 3HAHUM OCHOBHBIX ITOHATHI U 1 bubmorexa LOK
https://m.eds00.ru/886715b6
METO/IOB Kypca 7 Kjiacca
bubnnorexa [JOK
4 1

66 TOTOBA] KOHTPOJILHAA padoTa https://m.eds00.ru/886716ec
[ToBTOpEeHME M 00OOIIEHNE

67 3HAHWM OCHOBHBIX TTOHATHI U 1
METO/IOB Kypca 7 Kiacca
[ToBTOpEeHME M 00OOIIEHNE

68 3HAHWW OCHOBHBIX MIOHSATHH H 1 bubmorexa LHOK

https://m.eds00.ru/886719bc
METOJIOB Kypca / Kjacca
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

8 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero U3YYEeHUs o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
1 [Tapamenorpamm, ero nNpu3HaKu 1 bubmmoreka [JOK
Y CBOMCTBA https://m.edsoo.ru/88671af2
9 [Tapannenorpamm, ero npu3Haku 1 bubnnoreka [JOK
U CBOMCTBA https://m.eds00.ru/88671ca0
3 [Tapannenorpamm, ero Npu3Haku 1 bubnuorexa [JOK
U CBOMCTBA https://m.eds00.ru/88671ca0
Yacrhble caydan
napajuieJIorpaMMoOB
4 (m p;IMo OJ'IIzHI/IK om0 1 bubmorexa HOK
pAMOyE > POMD, https://m.edso0.ru/88671dea
KBaJpar), X MPU3HAKU U
CBOICTBA
YacTHble cnydan
napajuieJIorpaMMOB
5 (m p;IMo OJII:,HI/IK om0 1 bubmorexa [JOK
pAMOYT > POMD, https://m.edso00.ru/88671f20
KBaJpar), X MPU3HAKU U
CBOICTBA
YacTHble cnydan
napajuieJIorpaMMOB
6 (mr p$[M0 OJ'I}:)HI/IK oM0 1 Bubmmorexa LIOK
PAMOYT > POMD, https://m.eds00.ru/8867209¢c
KBaJpar), X MNPU3HAKU U
CBOICTBA
K
7 Tpanems 1 bu6mmoreka 11O

https://m.eds00.ru/88672358



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358

8 PaBHOOOKas ¥ IPSAMOYTOJIbHAS bu6nuoreka [IOK
Tpanenuu https://m.eds00.ru/8867252e

9 PaBHOOOKas U IPAMOYTOJIbHAS bubmmoreka [JOK
Tpamneuuu https://m.eds00.ru/88672858

bubmumoreka [IOK
10 Metox ynBoettitst MeAHatbt https://m.edsogru/88672b14

11 IlenTpanbHas cuMMeETpuUs bubmmorexa LIOK
https://m.eds00.ru/88672b14

12 KonTponbHas pabota o teme bubnuorexa [JOK
"YeTbIpEXyroJbHUKN" https://m.eds00.ru/88672c9a

13 Teopema @aneca u Teopema o bubnuorexa [JOK
IIPONOPLUMOHAIBHBIX OTPE3KAX https://m.edso00.ru/8867337a

14 CpenHsist TMHUS TPEYrOJIbHUKA bubnuorexa LIOK
https://m.eds00.ru/88672e0c

15 Cpenusisg nuHUs TpEyroJbHUKA Bubmmorexa LIOK
https://m.eds00.ru/88672f38

16 Tpanenwus, e€ cpenHss TMHUA bubmmorexa LIOK
https://m.eds00.ru/88672358

17 Tpanenwus, e€ cpenHss TMHUA bubmmorexa LIOK
https://m.eds00.ru/88673064

18 [IponopuiroHaibHbIE OTPE3KU bubmmoreka LOK
https://m.eds00.ru/88673794

19 [IponopiiroHaibHbIE OTPE3KH bubnuorexa LIOK
https://m.eds00.ru/88673794

20 LleHTp Macc B TpeyroJbHUKE bubmmorexa LOK
https://m.eds00.ru/886738fc

21 [Tono6HbIE TPEYTOIBHUKN bubmmorexa LOK

https://m.edso00.ru/88673a78



https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78

Tpu npuznaka nogoous bu6nuoreka [IOK
22
TPEYroJIbHUKOB https://m.eds00.ru/88673bae
23 Tpu npuzHaka mogoOus bubmmoreka [JOK
TPEYrOJIbHUKOB https://m.eds00.ru/88673d52
24 Tpu npuznaka nogodus bubnuoreka [IOK
TPEYroJIbHUKOB https://m.eds00.ru/8867400e
o5 Tpu npuznaka nogodus
TPEYroJbHUKOB
26 [Ipumenenue nonodust npu
peLIeHNH IPAaKTUYECKUX 3a/1a4
97 KonTponbnas pabota o teme bubnuorexa [JOK
"I[Tono6HbIE TPEYrOIbHUKH" https://m.edsoo.ru/8867445a
08 CaoiicTBa muiomasen bubmunoreka [JOK
reoMeTpUYeCcKuX QUryp https://m.edso00.ru/886745fe
29 @opMyIIbl IS IUIOLIAAH bubnuoreka LIOK
TpEeyroJIbHUKA, [apauIeIorpaMMa https://m.eds00.ru/88674860
30 @opMybl I IUIOLIAAN bubnnoreka [IOK
TpPEyroJIbHUKA, MapauIeIorpaMMa https://m.edso00.ru/88674a22
@opMybl I IUIOLIAAN bubnnoreka [IOK
31
TpEeyroJIbHUKA, IapajuIeIorpaMMa https://m.edso00.ru/88674a22
39 @opMyIbl IS IUIOLIAIH bubnnoreka [IOK
TpeyroJibHUKa, apajuiesiorpaMmma https://m.eds00.ru/88675288
DopmyIIbl A1 TI0HIAAN bubnuorexa [IOK
33
TpEeyroJIbHUKA, [IapauIeIorpaMMa https://m.eds00.ru/8867542c
34 Brruucnenue nnomnasei bu6mmoteka [IOK
CJIOXKHBIX PUTYp https://m.eds00.ru/88674e78
35 [Tnomanu ¢uryp Ha KiIeTyaTon bubnuoreka [IOK

Oymare

https://m.edso0o.ru/8867473e



https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e

36

[Tnomany nogoOHBIX GUryp

37 [Tnomany nogoOHBIX GuUryp
38 3a7a4m C MPAKTUYECKUM bubnunoreka [JOK
coJiep)KaHUEM https://m.edso0.ru/88675558
39 3a7a4m C MPAKTUYECKUM Bbu6mmorexa [JOK
COZIepIKAaHUEM https://m.eds00.ru/88675684
Pemenue 3a1a4 ¢ momMoIisko
40 MeToaa BCHfMOFaTGHBHIS)Iﬁ bubmmorexa [JOK
A https://m.eds00.ru/88674f90
IO/
41 KonTponbnas pabota o teme bubnuorexa [JOK
"ITnomans" https://m.eds00.ru/8867579c
42 Teopema [udaropa u e€ bubnuoreka LIOK
MPUMEHEHUE https://m.eds00.ru/88675918
43 Teopema [ucdaropa u e€ bubmmoreka [IOK
MPUMEHEHUE https://m.eds00.ru/88675918
44 Teopema [Tugaropa u eé bubnnoreka [IOK
IIPUMEHEHHE https://m.edso0.ru/88675abc
45 Teopema ITudaropa u e€
MIPUMEHEHUE
16 Teopema [Tugaropa u eé
MIPUMCHCHUE
Onpenenenue
TPUTOHOMETPUYECKHUX (DYHKITUI
OCTPOTO yriia MPsSMOYTOJILHOTO
POTO YA TIPAMOYT Bu6norexa [IOK
47 TPEYroJIbHUKA,

TPUTOHOMETPUYECKHE
COOTHOIIEHUS B IPSIMOYTOJIbHOM
TpEeYroJbHUKE

https://m.eds00.ru/88675d32



https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
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OCHOBHOE TPUTOHOMETPUUECKOE

bu6mmoreka [JOK

48
TOXKIECTBO https://m.edso0.ru/88675f44
49 OCHOBHOE TPUTOHOMETPHUECKOE
TOXKIECTBO
50 OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO
KonTposbHas padoTa 1mo Teme
o1 "Teopema [Iudaropa u nauana bubmorexa HOK
P " P https://m.eds00.ru/8a1407e8
TPUTOHOMETPHH
BrmcanHbie ¥ 1IeHTpaIbHBIC
52 JIBI, YTOJI MEXKIY KacaTeJIbHON U Bubmiorexa HOK
YHIRL YT Y https://m.edso0.ru/8a1415b2
Xopaoi
BrincanHble U IEHTpaIbHbIC
53 JIBI, YTOJI MEXKIY KacaTeIbHON U Brommozexa HOK
YR, Yr ny https://m.edso00.ru/8a141940
XOp oM
BrincanHble ¥ 1ICHTpaJIbHBIE
54 JIBL, YTOJI MEXIY KacaTeJIbHON 1 Bubmiorexa HOK
YEIBL Yr Y https://m.edsoo.ru/8al41b34
XOopIon
55 VYTaBl MEKIY XOpJIaMH U
CEeKYIIMMU
56 VYTaBl MEKIY XOpJIaMH U
CEKYIIMMU
BrivcaHHbIE ¥ ONTUCAHHBIE
57 YEeTBIPEXYTOJIBHUKU, UX IPU3HAKUA Brbmaorexa LIOK
pv yr ’ p https://m.edso00.ru/8a140f86
U CBOICTBA
BrircanHbIe 1 ONTUCAHHBIE
R bubmuorexa [JOK
58 YETHIPEXYTOJBLHUKH, UX TPU3HAKH

U CBOWCTBA

https://m.edsoo.ru/8a1416d4



https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4

BrmcanHbie 1 onMcaHHBIC

59 4eTBIPEX YT OJIBHUKH, X IPU3HAKU Bubmorexa OK
11 yr ’ p https://m.edsoo.ru/8a1416d4
U CBOWCTBA
[IpumeHeHne CBOMCTB BIIMCAHHBIX
60 U OIMCAHHBIX
Y4eTHIPEXYTOJILHUKOB MTPU
pEIICHUU TeOMETPUIECKUX 3a71a4
[IpumeHeHne CBOMCTB BIIMCAHHBIX
61 U OIIMCAHHBIX
YeThIPEXYTOILHUKOB MIPH
pEIICHUU TEOMETPUICCKUX 3a1a4
BsaumHoe pacrnonoxeHue AByx
62 OK HOCTEN, 0011I1E bubmorexa LIOK
Py ’ https://m.edsoo.ru/8a1410a8
KacareJIbHbIE
63 Kacauue ok HOCTEN bubnmorexa LHOK
PyX https://m.edsoo.ru/8a1410a8
KonTponbHas padota o teme
64 "VTIIBl B OKPY’KHOCTH. bubnuoreka [IOK
BrmicanHblie ¥ OIMCaHHBIE https://m.edsoo.ru/8a141c88
YeThIPEXyTrOJbHUKH"
[ToBTOpEHNE OCHOBHBIX MOHSATHH
65 U METOJI0B KYypCOB 7 ¥ 8 Kj1accoB bubmmorexa LHOK
P . ’ https://m.edsoo.ru/8al41ddc
0000111eHNE 3HAHUH
IToBTOpPEHNE OCHOBHBIX ITOHSTHIA
66 u MCTOI,)E[OB KypCcoB 7 ¥ 8 KJIaCCOB bubnnorexa [IOK
yp . ’ https://m.edsoo.ru/8al41lefe
0000111eHNE 3HAHUN
bub6anorexa IIOK
67 Wrorosas koHTpoJbHas paboTa 1

https://m.edso0o.ru/8a142368



https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
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[ToBTOpEHNE OCHOBHBIX MOHITUI

bu6mmoreka [JOK

68 1 MCTONOB KprOBZ n 8 Knaccos, 1 https://m.edsoo.ru/8a1420ac
000011eHNE 3HAHUN
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/8a1420ac

9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kounrpoabnsie | IIpakruueckue
n/n Bcero U3YYeHU s oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Onpenenenue
1 TPUTOHOMETPUUYECKUX (PYHKITUH 1 bubmorexa [TOK
P P YHKH https://m.edsoo.ru/8al424bc
yraoB ot 0° go 180°
2 ®opMmyJibl IpUBEIEHUS 1
bubmuoreka [JOK
3 Teopema rocnirycos 1 https://m.edso0.ru/8a14336¢
4 Teopema kocuHycOB 1
bu6mmorexa [{OK
> Teopema kocitycos 1 https://m.edsoo.ru/8al42d5e
bu6mmoreka [IOK
0 Teopema crirycos 1 https://m.edsoo.ru/8al42e8a
Teopema cunycoB
Teopema cuHycoB
9 Haxoxnenue nimH cTOpoH u 1 bubnuorexa [JOK
BEJINYUH YIJIOB TPEYTOJIbHUKOB https://m.eds00.ru/8a1430b0
bu6mmoreka [IOK
10 Penteriie Tpeyroibitkon 1 https://m.edsoo.ru/8al42ac0
bu6nmoreka [JOK
1 Petuteriite Tpeyronbiixon 1 https://m.edsoo.ru/8al42ac0
bu6mmoteka [IOK
1
12 Pewteriie Tpeyroibikon https://m.edsoo.ru/8al42ac0
13 Pemenne TpeyroasHUKOB 1 bubnuoreka [IOK



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

https://m.edsoo.ru/8al42ac0

[IpakTueckoe npUuMeHeHue

bu6nmmoreka [IOK

14
TEOpPEM CHHYCOB U KOCHHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTueckoe npuMeHeHHE
TEOPEM CHUHYCOB U KOCUHYCOB
16 KonTponbHas paboTa 1o teme bub6nuorexa [IOK
"Pemenue TpeyroabHUKOB" https://m.edsoo.ru/8a14392a
17 [TonsTre 0 mpeobpa3zoBaHUU bubnmoreka [JOK
noxoous https://m.edsoo.ru/8al43ab0
18 CoOTBETCTBEHHBIE 3JIEMEHTHI bubnnorexka [IOK
oTI0OOHBIX QHTYp https://m.edsoo.ru/8al43de4
19 CoOTBETCTBEHHBIE AJIEMEHTHI
oTI0OHBIX QHTyp
Teopema o mpou3BeACHUN
OTPE3KOB XOpJ, TEOpEMA O
20 1} I())1/1313.e eHIEI/I OT eI;KOB bubmorexa HOK
P A P https://m.edso0.ru/8al4406e
CEKYIINX, TEOpEMa O KBaJpaTe
KacaTeJbHON
Teopema o mpou3BeACHUN
OTPE3KOB XOpJ, TEOpEMA O
21 1} 1:())1/1313@ eHI/II)I/I OT eI:;KOB bubmorexa LTOK
P A P https://m.edsoo.ru/8al441a4
CEKYIINX, TEOpEMa O KBaJpaTe
KacaTeJbHON
Teopema o mpou3BeAeHUN
OTPE3KOB XOpJ, TEOpEMA O
P PA, TeOP Bu6morexa IIOK
22 MIPOU3BE/ICHUN OTPE3KOB

CEKYILHX, TEOpEMaA O KBaJpare
KacaTeJabHOU

https://m.edsoo.ru/8al442da



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
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https://m.edsoo.ru/8a1442da

23 IIpuMeHeHne TeopeM B peleHun bubnuoreka [IOK
reOMETPUYECKHUX 3a]1a4 https://m.edsoo.ru/8a143f06
24 [IpuMeHeHue TeopeM B peleHnun bubnmoreka [JOK
r€OMETPUYECKHX 3a/1a4 https://m.edsoo.ru/8a1443fc
o5 [IpumeneHne TeopeM B pelICHUU bubnnoreka [IOK
reOMETPUYECKHUX 3aj]1a4 https://m.edsoo.ru/8a144578
KontponbHas paboTa mo teme
26 "[IpeobpazoBanue moa00usI. bubnunoreka [JOK
Metpuueckrue COOTHOIICHUS B https://m.edsoo.ru/8a1447a8
OKpYKHOCTH"
OrnpenenneHre BEKTOPOB.
27 QDHI;HieCKHﬁ u FeOMzT HYCCKHI bubmoreia HOK
P https://m.edso0.ru/8a144960
CMBICJI BEKTOPOB
Cno)kxeHHe ¥ BBIYUTAHUC
28 BEKTOPOB, YMHOKEHHE BEKTOPa bubmoreia HOK
poB, yM P https://m.edsoo.ru/8al44a8c
Ha YHCIIO
Clo)xeHre ¥ BEIYUTaHUE
29 BEKTOPOB, YMHOKEHHE BEKTOpa bubmorexa [JOK
POB, yM P https://m.edso00.ru/8a144d52
Ha YHCII0
Clo)xeHre ¥ BEIYUTaHUE
30 BEKTOPOB, YMHO’KEHHE BEKTOPA
Ha YHCII0
31 Pa3noxxeHue BekTopa 1o AByM
HEKOJUTMHEAPHBIM BEKTOpaM
bu6mmoteka [IOK
32 Koo a eKTopa
PAHHATH! BEKTOP https://m.edsoo.ru/8al44fbe
33 CkansipHO€ TIpOM3BEICHNE bubnmnoreka [JOK

BCKTOPOB, €Iro IPUMCHCHUC IJIA

https://m.edso0.ru/8a14539c
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https://m.edsoo.ru/8a1447a8
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HaXOXIACHUA NJIMH U YI'JI0B

CkansspHO€ IpOu3BeIeHUE

bu6mmoreka [JOK

34 BEICTOPOE, €10 TIPHMEHEHHE AU https://m.edsoo.ru/3a14550
HAXO0XICHUS JUIMH U YTIJIOB
35 Pemenue 3a1a4 ¢ moMoIIbI0 bubmuoreka [JOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenne 3a1a4 ¢ IOMOIIBIO Bbubmmorexa [JOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 [IpuMeHeHne BEKTOPOB I
pereHwus 3a1a4 GU3NKA
38 KonTponbHas pabota o reme bubnuorexa [JOK
"BekTops!" https://m.edsoo.ru/8a145b08
39 JlekapTOBbI KOOPAMHATHI TOYEK HA
TJIOCKOCTH
. bubnuorexa [JOK
40 ¥paBHeHHe NPAMOit https://m.edsogru/8a145c48
41 VYpaBHeHHE IpAMOI
bubnmnoreka [JOK
42 ¥/PABHEHHE OKPYIKHOCTH https://m.edsocIJ_Fru/8a14635a
43 Koopaunatsl Touek nepeceueHust bubnuoreka [IOK
OKPY>KHOCTH U TIPSIMOU https://m.eds00.ru/8a146620
Meroa KOOpAVHAT NPU PELICHUH
44 reOMETPUYECKHX 3a]ad,
MPAKTUYECKHX 3a7a4
Metoa KoOpAHHAT MPH PELICHUN
45 T€OMETPUYECKUX 3aj1ad,
MPAaKTUYECKHX 3a/1a9
46 MeTo KOOpAMHAT IPU PELLIEHUU



https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620

reoOMCTpHUYCCKUX 3a1a4,
IMPAKTUYCCKUX 3aaa4d

KonTponbhas paboTa o teme

bu6mmoreka [JOK

47 "
flexap TOB{TI KOOPANHATH Ha https://m.edsoo.ru/8al46e0e
TIJIOCKOCTH
48 IIpaBuIIBHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK
BBIYMCIICHUE UX 3JIEMEHTOB https://m.edsoo.ru/8al46fda
Bbu6mmorexa [JOK
4 4 .
9 Mo . JIuHa OKpYKHOCTH https://m.edso00.ru/8a1472c8
bu6mmorexa [{OK
q .
50 Mo . JIuHa OKpYKHOCTH https://m.edso0o.ru/8al4714c
51 JlnvHa 1yru OKpy>KHOCTH
bu6mmorexa [IOK
2 P
> aAHanias Mepa yria https://m.edso00.ru/8al4714c
53 [Tnomans kpyra, cekTopa, bubnuorexa [JOK
CEerMEeHTa https://m.edso00.ru/8a147426
54 [Tnomane kpyra, cekropa, bu6nmoreka [JOK
CEerMEeHTa https://m.edso00.ru/8a147750
55 [Inomane kpyra, cekropa, bubnnoreka [IOK
CEerMeHTa https://m.edso00.ru/8a147750
56 [ToHsiTHE O NBUKEHUU TJIOCKOCTH Bubmmorexa LIOK
A https://m.edsoo.ru/8a147c82
57 [TapannensHbIN IEpEeHOC, TOBOPOT bubmmorexa [JOK
P P ’ P https://m.edso0o.ru/8a147f16
58 [TapannensHbIN TIEpEeHOC, TOBOPOT bubmmorexa [JOK
P P ’ P https://m.edso0o.ru/8a147f16
59 [TapannenpHbIi IEpeHOC, TIOBOPOT
60 [TapannenpHbIi IEpeHOC, TOBOPOT



https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
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61

[IpuMeHeHne NBUKEHUN IIPU
peLlIeHnH 3a1a4

bu6mmoreka [JOK
https://m.edsoo.ru/8a1480e2

62

KonTponbhas paboTa no Temam

"[IpaBuiIbHBIE MHOTOYTOJIbHUKH.

OKpy>XHOCTb. JIBUXKEHUS
miockocty"

63

[ToBTOpeHue, 06001IEHNE,
CHCTEMAaTH3aINsI 3HaHUH.
N3mepenne reomeTpudecKux
BeJnnYuH. TpeyronbHuku

bu6mmoreka [JOK
https://m.edsoo.ru/8a148524

64

[ToBTOpEeHME, 0600IICHHE,
cucTeMaTu3alus 3HaHUM.
[TapannensHbie U
MEePIEHIUKYISIPHBIE TIPSIMBbIE

bubmuoreka [JOK
https://m.edso0.ru/8a148650

65

[ToBTOpEeHME, 0600IICHHE,
cucTeMaTHh3alys 3HaHUH.
OKpy>KHOCTb U KpYT.
I'eomeTpHruecKue MocTpoeHUs.
VYTIBl B OKPYXHOCTH

66

[ToBTOpenue, o00061IIEHNHE,
CHCTEMATH3allMsl 3HAHMIA.
BrrcanHble ¥ onucaHHbIE
OKPY)KHOCTI/I MHOFOYFOJ'II)HI/IKOB

67

WroroBas koHTposbHas paboTa

bu6mmoteka [IOK
https://m.edso0o.ru/8a148920

68

[ToBTOpenue, o600mICHNHE,
cUcTeMaTu3alys 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

e Aranacss JI.C. 'eomerpus. Yuebnuk i 7-9 knacco. — M.: IIpocsemienue,
2019r.,

METOIUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1. 3y4yenue reomeTpuu B 7 Kiiacce. MeToIM4eCKUe pEeKOMEH AU K yueOHUKyY. Kaura
s yautens. / JI.C. Atanacsn, B.®. Byry3os, F0.A. I'maskos. — M.: [Ipoceemienue, 2008
2. TloypouHnsie pa3paboTtku 1o reomerpun. 7 kiaacc. / H.®. Taspunosa. — M.: BAKO, 2007
3. Jlumaxktuyeckue Matepualibl mo reometpuu s 7 kinacca. / b.I'. 3uB, B.M. Meiinep. —
M.: IIpoceemenue, 2012

4. H.b. MenbaukoBa KoHnTposnbHbIe paOOoThI 110 TeoMeTpuu: 7 kiacc: Kk yueonuky JI.C.
ATtanacsHa u np. «['eomerpus 7-9» / H.b. MenpauK0oBa — M.: M3garenscTBO «OK3aMEHY,
2012.

5. Aranacsn JI.C. T'eomerpus. YueOnuk mis 7-9 ximaccos. — M.: Ilpocsenienne, 2019 r.
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