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HHOACHUTEJIBHAA 3AIINCKA

I'eomeTpust Kak OJIMH M3 OCHOBHBIX pa3/eJoB IIKOJIbHON MaTeMAaTHUKU, UMEIOIIMNA CBOEH
[EeNBI0 00ECIeYNTh W3YYEHHE CBOWCTB M pa3MepoB (UTYyp, WX OTHOWNICHHA W B3aUMHOE
pacroyio’)keHre, OMMpaeTCs Ha JIOTMYECKYIO, O0Ka3aTelbHYI0 JHHUIO. LIeHHOCTh H3ydeHus
FeOMETPHUH Ha YPOBHE OCHOBHOI'O O0ILIEro 0Opa30BaHusl 3aKJII0YAETCS B TOM, UTO 00ydarouuics
YUUTCS TPOBOJUTH JIOKA3aTeNbHbIE PACCY)XKICHHS, CTPOUTHh JIOTMYECKHE YMO3AKIIOUCHHUS,
JIOKa3bIBaTh WCTHHHBIC YTBEP)KICHHS W CTPOUTh KOHTPIIPHUMEPHI K JIOKHBIM, IPOBOIHTH
paccyXIeHus: «O0T MPOTUBHOT0», OTINYATh CBOMCTBA OT NMPHU3HAKOB, (OPMYIUPOBATH OOpaTHbIE
YTBEPKICHHS.

Bropoii enbio u3yyeHus reOMeTpUH SBJISIETCS UCTIOIb30BaHUE €€ KaK HHCTPYMEHTa MpU
peIIeHNH KaK MaTeMaTWYeCKHX, TaK W TPAKTHUYECKUX 3a/ad, BCTPEUAIOUIMXCS B pPEATbHOU
xu3HU. OOydarouuiicss MODKEH HAyYMThCS OIpPENeNUTh I'€OMETPHUYECKYylo (urypy, omucarb
CJIOBAaMH JaHHBIA YepTEK WM PUCYHOK, HANTH TUIOIMIAAb 3€MENBHOTO YYacTKa, PacCUUTATh
HEOOXOMMYIO JUJIMHY OINTOBOJOKOHHOTO Kaleys WM Tpedyemble pa3Mmepbl rapaxa i
aBTOMOOWIJIL. DTOMY COOTBETCTBYET BTOpAs, BHIYHCIHTEIbHAS JIMHUS B U3yUYCHHH T€OMETPHH.
[lpu pemeHun 3agay  MPAKTHYECKOTO  XapakTepa oOOydYaroIuiicss y4yuTcs  CTPOUTh
MaTeMaTHYECKUE MOJENIM pPEATbHBIX JKM3HCHHBIX CHTYallMid, TPOBOJUTH BBIYHCICHUS U
OLIEHUBATh AJI€KBATHOCTb MOJYYEHHOTO pe3ysIbTara.

KpaiiHe Ba)kHO MOAUYEPKHUBATH CBS3M I'€OMETPUM C JAPYIMMHM YUYEOHBIMU IpEIMETaMH,
MOTHUBUPOBATh  MCIIOJNB30BaTh  ONPEACNCHHS  TIEOMETPUYECKUX  (GUryp U IOHATHIA,
JIEMOHCTPHPOBATh IPUMEHEHHE NIOJTYYEHHBIX YMEHUH B (PU3UKE U TEXHUKE. DTH CBSI3U Haubosee
SPKO BHJIHBI B TeMaX «BekTops», « TpUroHoMeTpuieckue COOTHOMICHU», «MeTol KOOpAnHAT»
u «Teopema ITudaropay.

VYuebnblil kypc «['eomeTpus» BKIIIOYAET CIEAYIOIINE OCHOBHBIE pa3felibl COACPIKaHUS:
«I'eomerpuueckue Qurypsl M HX CBOWCTBa», «l3MepeHHe TIeOMETpUUYECKUX BEJIUYUHY,
«/lexapToBBl  KOOpPAMHATBI HAa  IJIOCKOCTHY, «BekTopbl», «/IBHKEHHS  IIOCKOCTHY,
«IIpeoOpazoBanus mog00Us.

Ha uzyuenue yuebHnoro kypca «I'eomerpusi» orBoaurcst 204 yaca: B 7 kitacce — 68 yacoB
(2 gaca B Henenmo), B 8 kimacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 68 yacoB (2 Jaca B
HEJIETIIO).



COJAEPKAHUE OBYYEHUA
7 KJIACC

HavaneHbele nonsatus reomerpun. Touka, mpsimasi, OTpe3OK, Jyd. Yroia. Buubl yrios.
BeptukanbHble W cMexXHble yriabl. buccektpuca yria. JlomaHas, MHOrOyrojbHHK.
[TapannenbHOCTb U NEPIEHANKYISIPHOCTD IPSMBbIX.

Cummerpuunbie  Qurypsl. OCHOBHBIE CBOWCTBA OCeBOWM cumMMeTpuu. [Ipumepsr
CUMMETPUU B OKPYKAIOIIEM MHUPE.

OcCHOBHbBIE TOCTPOCHHSI C TIOMOIIbIO LUPKYJIs MU JWHEHKU. TpeyroiabHUK. Boicora,
MeraHa, OMCCEeKTpUCca, UX CBOICTRA.

PaBHOOEIpeHHBIN 1 pAaBHOCTOPOHHUM TpeyroyibHUKH. HepaBeHCTBO TpeyroiabHHKA.

CpoiicTBa W TMpHU3HAKH paBHOOEIPEHHOro TpeyrojapHUKa. [Ipu3HakM paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M NPU3HAKYU MapajuIeNbHbIX NpsAMbIX. CymMMa yIiloB TpeyrosibHHUKa. BHemHue
YTJIbl TPEYTOJIbHUKA.

[IpssmoyronbHbIl TpeyroiabHUK. CBOWCTBO MeOUaHbl MPSMOYTOJBHOIO TPEYTOJbHUKA,
npoBeEHHOW K runoreHy3e. llpu3Haku paBeHCTBa MPSMOYTOJbHBIX TPEYTOJbHUKOB.
ITpstMOyTONBHBIN TPEYTOABHUK ¢ yriioM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JJIMHE JIOMaHOH,
TeopeMa o 0OJIbIIEM yriie U O0NblIel CTOPOHE TpeyroybHUKA. [leprneHuKysp U HaKJIOHHAS.

I'eomeTpuueckoe mMecTo TOYeK. buccekTpuca yria U CepeUMHHBIA MEPHEHAUKYIAP K
OTpE3KY KaK Fr€OMETPUUECKHE MECTa TOYEK.

OKpYy>XHOCTh M KpYyI, XOpJla W JuaMeTp, MX CBOWCTBA. B3anMHOE pacmnojioxeHue
OKpYXHOCTH M npsiMoil. KacarenbHast u cexymas K OKpyKHOCTU. OKpYXHOCTb, BIIMCaHHas B
yroi. Bimcannast 1 onucaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KVIACC

UYeteipéxyronbHuku. [lapamnenorpamMm, €ro mpu3Haku W CBOMCTBa. YacTHbIE ciydau
napauieIorpaMMoB (MIPSMOYTOJIBHHUK, POMO, KBaJpar), UX NpPU3HAKU U CBOMCTBa. Tpamerus,
paBHOOOKas Tparenus, e€ cBoicTBa U npu3Haku. [IpsimoyrosibHas Tpaneuus.

Meron ynsoenus menuansl. LlentpansHas cummerpusa. Teopema daneca u Teopema o
IIPONOPLUOHATIBHBIX OTPE3KAX.

CpenHue TMHUM TPpEeyroibHUKA U Tpaneuuu. LleHTp macc TpeyrojapHuKa.

[TogoOue TpeyroabHUKOB, KodhdumueHT nmogodus. [Ipu3Haku mogoOus TPEyroJbHUKOB.
[TpumeHeHne MOA00HS MIPH PEIICHUN PAKTUYECKUX 3a]1a4.

CaoiicTBa momaaeit reomerpuyeckux ¢uryp. @opmyisl Ui IUIOMIAIN TPEYTOJIbHUKA,
napasuiesorpamma, pomoOa u tparnenund. OTHOIICHHE II0MAAeH MoT00HBIX (uryp.

Boruncnenue miuomazei TpeyroJbHUKOB M MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. Ilpumenenune teopemsl Iludaropa mpu pemeHHMH HPaKTUYECKUX
3ajad.

CuHyc, KOCHHYC, TaHT€HC OCTpPOTO yrjia MPSMOYTOJbHOTO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXIECTBO. Tpuronomerpuueckue GpyHkiuu yrios B 30, 45 u 60°.

BrucanHbie U LIEHTpalibHbIE YIJIbl, YTOJ MEXAY KacaTelbHOW M XOpJOW. YTIBI MEXKIY
XOpaMu W CEeKylmMMHU. BrnucanHble W  ONUCAaHHBIE YETHIPEXYTOJBHUKU. B3anmHoe
pacmosioxeHne JByX OKpyxkHocTed. Kacanme okpyxkHocteil. OOmme KacaTelbHbIE K JIBYM
OKPYKHOCTSIM.



9 KJIACC

Cunyc, kocunyc, TanreHc yriioB or 0 go 180°. OcCHOBHOE TPUTOHOMETPHUYECKOE
TOX1€CTBO. POPMYIIBI IPUBEICHUS.

Pemenne TtpeyronpHukoB. TeopeMa KOCHHYCOB U TeopeMa CHHYCOB. Pemienue
MIPaKTUYECKHX 3a/1a4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

IIpeobpazoBanue nogodus. [logobue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema o0 mpou3BeIeHUN OTPE3KOB XOP, TEOPEMBI O IPOU3BEACHUH OTPE3KOB CEKYIIUX,
TeopeMa O KBaJpaTe KacaTeJIbHOM.

BexTtop, nnuHa (MOZyjib) BEKTOpA, COHAINPABJICHHBIE BEKTOPHI, MPOTHBOIIOIOKHO
HaIpPaBJIECHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalUd Hal
BEKTOpaMH. Pa3iokeHue BEKTOpa Mo IBYM HEKOJUIMHEApHBIM BekTopaMm. KoopauHaTsl BeKTOpa.
CkasisipHO€E IIPOU3BENECHNE BEKTOPOB, IPUMEHEHUE /ISl HAX0KJICHUS JJIMH U YIJIOB.

JlexapToBbl KOOPAMHATHl Ha IIOCKOCTH. YPaBHEHHsS IPSAMONM M OKPYKHOCTH B
KOOpPJMHATAX, [IEPECECUCHUE OKPYKHOCTEH U MPAMBIX. MeToa KOOpAUHAT U €ro IPUMEHEHHUE.

[IpaBunbHBIE MHOTOYroJbHHKHU. [[nvHa OKpykHOCTH. ['pamycHas m paguaHHas mepa
yria, BBIYMCIEHUE UIMH IyT OKpyxHocTel. [lmomans kpyra, cekropa, CErMeHTa.

JIBuKeHMsT  IUIOCKOCTM U BHYTPEHHME CHUMMETpuUM  ¢uryp  (dJIeMeHTapHbIe
npezcrasienus). [lapamiensuslii nepenoc. [loBopoT.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOTI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHUS TMporpamMMbl ydeOHOTOo Kypca «['eomerpus»
XapaKTEePU3YIOTCS:

1) naTproTn4yeckoe BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpeca K MPOUUIOMY M HACTOSIIEMY POCCUUCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOIIEHWEM K JOCTHXKEHHSIM POCCHMCKMX MAaTeMaTUKOB M POCCHUUCKOMN
MaTE€MaTUYECKON MIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B APYIMX HAYKaX W MPUKIIATHBIX
chepax;

2) rpa:kKIaHCKoe ¥ TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBHITIOJIHEHHIO OOS3aHHOCTEH TpakAaHWHA M peaju3alid €ro Tpas,
NPEJICTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHHS PA3IUYHBIX CTPYKTYP,
SBJIEHUH, MPOLENYp TPaKIaHCKOTO o0IIecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JTOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUECKUX MPUHITUIIOB B JIEATEILHOCTH YIEHOTO;

3) TpyaoBOe BOCIIUTAHME:

YCTAaHOBKOW Ha aKTHUBHOE Y4acTHE B PELICHUM MPAaKTHUYECKUX 3aJad MaTeMaTU4YecKOM
HAPaBIEHHOCTH, OCO3HAHHEM BaXXHOCTH MATEMaTUYECKOr0 00pa30BaHUS Ha MPOTSHKEHUU BCEH
’KU3HU JUIsl YCHEIIHON NpodeccuOHANIbHOMN IEATENbHOCTH U Pa3BUTUEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUAYaTbHOW TPACKTOPHUH OOpa3oBaHUs U
’KU3HEHHBIX IJIAHOB C YUYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTENH;

4) 3cTeTHYeCKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAIBHOMY M 3ICTETUYECKOMY BOCIPHITHIO MaTEeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUIA, PACCYKICHUH, YMEHUIO BUJIETh MATEMAaTUIECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTAlMeN B JIEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HbIX MpEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YENOBEKa, MNPHUPOAbI U OOIIecTBa, MOHUMAHUEM
MaTeMaTHUYeCKOl HayKu Kak c(epbl 4YeIOBEYECKON NeATeIbHOCTH, JTaloB €€ pPa3BUTUS U
3HAQUUMOCTHU JJIsl Pa3BUTHUS LIUBUIN3ALIUU, OBJIAJICHUEM SI3bIKOM MaTeMaTUKU U MAaTEMaTUYECKOU
KyJIbTYpOH Kak CpEICTBOM IIO3HAHUS MHpaA, OBJIAJACHUEM NPOCTEHIIMMU HaBBIKAMU
HCCJIEI0BATENIbCKOM JIEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (GOPMHUPOBAHME  KYJAbTYPbl  310POBbS H
IMOIUOHAIBLHOTO 0J1ArONOJYyYHsI:

TFOTOBHOCTBIO NPHUMEHATh MaTeMaTU4YeCKUE 3HAHHUS B HHTEpecax CBOETO 3/I0pPOBbS,
BEJICHUS 37J0POBOTO 00pasa KU3HU (30pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryispHas Qu3nyeckas aKTHMBHOCThH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pediekcuu,
MPU3HAHKEM CBOETO IPaBa Ha OMIMOKY U TAKOTO K€ MpaBa JPYroro 4eloBeKa;

7) 3K0JIOTHYECKOe BOCIIUTAHUE:

OpHUEHTAallMel Ha MPUMEHEHHE MaTeMaTHYeCKHX 3HAHUN IS pelleHus 3a7ad B 00JIacTu
COXPAaHHOCTH OKpY>Karomleil cpeipl, MIAHUPOBAHUSA TOCTYIIKOB M OILIEHKH HMX BO3MOXKHBIX
MOCNEACTBUIA ISl OKPY XKAIOLIEH cpebl, OCO3HAHUEM TJI00aNIbHOTO XapakTepa SKOJIOTHYECKHX
po0JIeM U MyTeH UX PEIICHUS;

8) ajanTanusa K M3MEHAINIUMCS YCJIOBUSM COUMATBHONW M NPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JIEUCTBHSM B YCIOBHUSX HEOMPEAEIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUUYECKYIO AESITeNbHOCTb, B TOM UUCIIE YMEHUE YUUTHCS Y APYTUX



Jrofiel, mMpuoOpeTaTh B COBMECTHOW J€SITEIbHOCTH HOBBIE 3HAHMSA, HABBIKM U KOMIIETCHIIMU U3
OIbITA JIPYTHX;

HE00X0IUMOCTBIO B (POPMHUPOBAHNU HOBBIX 3HAHUM, B TOM 4ucCiIe GOPMYJINPOBATH UJEH,
MOHSTHSA, TUIIOTE3bl 00 0OBEKTAaX M SBJIECHUSAX, B TOM YHCIIE€ paHEe HEU3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaThb CTPECCOBYIO CHUTYall0, BOCHPHHHUMATh CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TpeOymOIIUI KOHTPMEp, KOPPEKTHPOBAaTh NMPUHUMAEMbIE PpEIICHUS U
neicTBus, GopMyIMpOBaTH U OLEHUBATh PUCKU U TIOCIEACTBUSA, (POPMUPOBATDH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YUeOHbIe 1eCTBHS

Ba3oBble JJornyeckue aeiicTBH:

® BLIABATH U XaPAKTCPU30BATH CYHICCTBCHHBIC IMPU3HAKHU MAaTEMAaTUUYCCKHUX O6"I)GKTOB,
MOHSTUN, OTHOIIGHWH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OMNpEACNCHUs TOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIM TPHU3HAK KIACCU(PUKALNK, OCHOBAaHUS Ui 000OIIeHUS u
CpaBHEHHUS, KpUTEPUU TPOBOJAUMOrO aHAIIN3A;

e BOCIpPUHUMATH, GOPMYIUPOBATH M MPEOOPA3OBHIBATh CYKIACHHS: YTBEPAUTEIbHBIE U
OoTpuLaTeNbHbIe, eAMHUYHBIC, YACTHBIE U 00IIUE, YCIOBHBIE,

® BBHIIBISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOPEUYHUS B
(baKTax, JaHHBbIX, H&6J’IIO)I€HI/I$[X U YTBCPXKIACHUAX, MNpcaiaratb KPUTCPUU [JI BBIABICHUSA
3aKOHOMEPHOCTEH U MPOTUBOPEUUH;

e JienaTh BBIBOJIBI C UCIOJB30BAaHMEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX U WHIYKTHUBHBIX
YMO3aKTFOYCHUN, YMO3aKIIFOUSHUH 110 aHAJIOTHU;

e pa3dupaTh JOKa3aTCIbCTBA MATEMAaTHYCCKUX YTBEPKICHUH (TpsSMBle W OT
MPOTUBHOTO), TMPOBOJIUTH CAMOCTOSITEIIBHO HECJOXKHBIE JI0Ka3aTeIbCTBA MaTEMaTHUYECKHX
(dakToB, BBICTpAaUBaTh ApryMEHTALMIO, IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATh
COOCTBEHHBIC PACCYKICHUS;

e BbpIOMpaTh crocod pemieHus y4eOHOUM 3amaun (CpaBHHMBAaTh HECKOJIBKO BapUaHTOB
peucHuAd, BI)I6I/IpaTI> Hanoboiee HOIIXOI[?IHII/Iﬁ C yLIéTOM CaMOCTOSATCIIBHO BBIACIICHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBarebCcKue 1eHCTBHUS:

® UCMOJb30BaTh  BOMNPOCHl KAk  HCCJIENOBATENIbCKMM  MHCTPYMEHT  I1O3HAHUS,
(dbopMyIUpOBaTh BOMPOCH], (UKCHPYIOIIHE MPOTUBOPEUHE, MPOOJIeMy, CaMOCTOSITEIBHO
yCTaHaBIMBATh UCKOMOE U JIaHHOE, (OPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIHIO,
MHCHHUC;

® TPOBOAUTH IO CAMOCTOATEIHHO COCTABICEHHOMY IUIAHY HECIIOXHBIH JIKCIEPUMEHT,
HEOOJIBIIIOE HKCCIICIOBAHWE II0 YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOoro OOBEKTa,
3aBUCHMOCTEN 00BEKTOB MEXIY COOOI;

® CaMOCTOSITeNbHO  (OPMYJIHPOBATh OOOOMIEHUS W BBIBOABI IO pe3ylibTaTaM
MPOBEAEHHOTO  HAONIONECHUS, MCCIEJOBAHMS, OICHHBATh JIOCTOBEPHOCTh  MOJYyUYEHHBIX
PE3yNIBbTAaTOB, BHIBOJOB U 0000IIECHUIA;

e TIPOTHO3MPOBATH  BO3MOXKHOE  pa3BUTHE TpoIlecca, a TaKKe  BBIJIBHTATh
MPEIOIOKEHUS O €TO PA3BUTUHU B HOBBIX YCIIOBHUSX.

PabGora ¢ nundopmaumeii:

® BbBIABJIATH HEAOCTATOYHOCTh U N30BITOYHOCTD I/IH(i)OpMaHI/II/I, JaHHBbIX, H€O6XO[[I/IMI)IX
JUTSI pEIICHUs 3a/1a4H;



® BBIOWpATh, AaHATU3UPOBATH, CUCTEMATH3UPOBATh U MHTEPIIPETUPOBATH WH(OPMAIIHIO
pa3INYHBIX BUAOB U (OPM NPEICTABICHUS;

e BeIOUpaTh GopMy mpeacTaBieHUs HWHGOPMAIMU W WIUTFOCTPUPOBATH peEIIaeMble
3aJla4yu CXeMaMH, TuarpaMMaMi, HHOHM rpaduKoi U UX KOMOUHAIUSIMU,

® OICHMBATH HAJEKHOCTh HH(MOPMAIIMH TI0 KPUTEPHUSAM, MIPEIOKEHHBIM YUUTEIIEM HITH
c(hOpMYJIUPOBAHHBIM CAMOCTOSITEITLHO.

KoMMmyHuKaTHBHBIE YHUBEpPcAJIbHbIE YueOHbI€ 1eiiCTBHUS:

® BOCHPUHUMATH U (POPMYIIHPOBATH CY)KIACHUS B COOTBETCTBHH C YCIOBUSMH U LEISIMH
06H_ICHI/I5I, SICHO, TOYHO, I'PaMOTHO BbBIPAKaTh CBOIO TOYKY 3pCHHA B YCTHBIX W MMUCBMCHHBIX
TEKCTaX, JaBaTh TOSCHEHHS IO XOAy pEIIeHHsS 3aladyd, KOMMEHTHUPOBATh MOJTYYCHHBIH
pe3yIbTaT;

® B X0JI¢ 00CYXJICHHS 3a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOi TeMBbI, IPOOIEMBI,
pelmaeMoil 3a1a4yu, BBICKA3bIBATh WJCH, HAICJICHHbIE HAa MOWCK PEIIeHHs], COTOCTaBIsITh CBOU
CYXKIEHHS C CY)KJIEHUSIMU IPYIMX YYaCTHHUKOB JAMajora, oOHapyXHBaTh paziIudve U CXOACTBO
MO3UIINH, B KOPPEKTHOH Gopme GopMyTupOBaTh Pa3HOIIIACHS, CBOM BO3PAKCHHUS,

® MPE/ICTABJIATH PE3YJIbTAThl PEUICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIICIOBAHUS, TPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (opMarT BBICTYIUICHHS C Y4€TOM 3aJad MPE3CHTAllMd |
0COOCHHOCTEH ayTUTOPHH;

® [IOHMMATh M WCHOJB30BATH MPEUMYIIECTBA KOMAHIHON M MHIWBUAYAIbHOW PabOTHI
NIPY PEUICHUH YYeOHBIX MATEMaTHUYECKUX 3a]1a4;

® [PUHHUMATH II€JIb COBMECTHOM JCITEIBHOCTH, INIAHKPOBATH OPTaHU3AIIO COBMECTHOM
paboThl, pactipeessiTh BUIBI paboT, JOrOBapUBAThHCS, 00CYKIaTh MPOLIECC M pe3yJIbTaT paboThl,
0000111aTh MHEHUS] HECKOJIBKHX JTFOJICH;

® y4YacTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCYXIeHHs, OOMEH MHEHHUSIMH,
MO3TOBBIE IITYPMBI W JPYTH€), BBIOJHATH CBOIO YacTh pabOTBl U KOOPIMHHPOBATH CBOU
JEHCTBUS C IPYTHMMHU WICHAMH KOMaHIbI, OIICHUBATh KAYE€CTBO CBOETO BKJIAJa B OOIIUIl MPOIYKT
10 KPUTEPHSIM, CHOPMYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOACHCTBUSI.

PerJIﬂTI/IBHI)Ie YHUBEpPCAJIIbHBbIC y‘-leﬁHI)Ie JeHCTBUA

Camoopranuzanus:

® CaMOCTOSITENIbHO COCTaBJIATh IUIAH, AJITOPUTM pELIeHMs 3aJauyd (MJIM €ro 4acTh),
BBIOMpATh CIOCOO pEIIeHUsI C YYETOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(MOpPMAITHH.

CaMOKOHTPOJIb, IMOLMOHAJILHBIH MHTEJIEKT:

e BJAJIETh CIOCOOAMHU CAMOIMPOBEPKU, CAMOKOHTPOJIS MPOIecca U pe3yabTaTa pPeleHus
MaTeMaTHYCCKOM 3aa49u;

® TpPEIBUICTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUH 3a/1a4l, BHOCUTh
KOPPEKTUBEI B JEATETLHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, HAWIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

® OILIEHHMBATh COOTBETCTBUE PE3yJIbTaTa ACSTEIbHOCTH ITOCTABICHHOM 1€ U YCIOBUSM,
OOBSACHATH MIPUUMHBI JOCTHKEHUS WU HEJOCTUKCHHUS €], HaXOUTh OIIMOKY, 1aBaTh OLEHKY
IpUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K xonmy oOydeHuss B 7 kjacce OOy4alOMUKCA TMOJYYUT CICAYIONINE MPEIMETHBIC
pe3ynbTaThl:



Pacrio3naBaTh H3yueHHBIE TeOMeTpUuYecKkue GUTYpHl, OMpeNeisITh WX B3aUMHOE
pacroyio)keHue, HM300pakaTh TeOMETpUYECKHEe (UTYpPBI, BBITOIHATh UYEPTEKH IO YCIOBHIO
3amaun. M3MepATh JMHEWHbIE W YIJIOBbIE BEIWYMHBI. PemaTth 3aJauu Ha BBIYMCICHUE JIMH
OTPE3KOB U BEJIUYMH YIJIOB.

Jlenate rpyOyr0 OIICHKY JHMHEWHBIX U YTJIOBBIX BEJIMYWH MPEAMETOB B peaibHON JKU3HH,
pa3MepoB NMPUPOAHBIX 00BEKTOB. Paznnyare pasmMepbl 3THX OOBEKTOB IO MOPSIIKY BETUUHHBI.

CTpouTh 4epTeXH K TEOMETPUUECKUM 3a1adaM.

[losnp30BaTbes NMpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIIOJBb30BAaTh MPU3HAKU H
CBOICTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB IIPU PELICHUH 3a/1a4.

[IpoBOAUTH TOTHYECKUE PACCYXKACHUS C UCIIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonp30BaTbCsl MpU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJbHUKOB, CBONCTBOM
MeJNaHbl, NPOBEAEHHOW K TUIMOTEHY3€ MPSIMOYTOJbHOTO TpPEYTrOJbHHKA, B PEIICHUU
FEOMETPUYECKHX 3a7ad.

OnpenensTe napajjieIbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOphIE 00pa3yeT ¢ HUMU
cexymas. OnpenensaTe NapauleIbHOCTh MPSMBIX C IOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK JAPYTrOM MpsIMOiA.

Pematp 3amaun Ha kieT4aroil Oymare.

[IpoBOAUTH BBIUMCIEHHUST M HAXOAUTh YHCIOBbIE M OYKBEHHbIC 3HAYEHUS YIJIOB B
FEOMETPUUYECKUX  3aJadyax C  HUCIOJb30BAaHMEM CYMMbl YIJIOB  TPEYIOJbHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IpPH IEPECEUCHUH MABYX MNapauIeIbHBIX
IpsIMBIX ceKyllel. Pemars npakrudyeckue 3a1auu Ha HAXOXKJECHUE YIJIOB.

Bnagers moHsTHEM TIe€OMETPUYECKOTO MECTa TOYEK. YMEThb OINpeAeNsiTh OUCCEKTPHUCY
yria 1 CepeIMHHBIN NEePIEHIUKYISIP K OTPE3Ky KaK FT€OMETPUUYECKUE MECTA TOYEK.

@opMynHMpoOBaTh ONPECICHUS OKPYKHOCTH M KPyTra, XOpJbl U JHAMETPA OKPYKHOCTH,
II0JIb30BAThC UX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOKWCTBA IIPU PELIEHUHN 3a1a4.

Biamers noHATHEM ONMMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYXHOCTH, YMETh HAaXOJIHUTh €€
uentp. Iloap3oBatbes GpakTamMu O TOM, 4TO OMCCEKTPHUCHI YITIOB TPEYTOJIbHUKA MEPECeKaoTCs B
OJIHOM TOYKE, M O TOM, 4YTO CEpPEAUHHBIE NEPIEHAMUKYJIAPbl K CTOPOHAM TPEYroJIbHUKA
[IEPECEKAIOTCS B OJIHOU TOUKE.

Brnagetrs moHATHEM KacaTE€NbHOW K OKPYXHOCTH, IIOJB30BaTbCS TEOPEMOM O
NEPIEHUKYJIIPHOCTH KacaTeNIbHON U paauyca, IPOBEAEHHOIO K TOUKE KacaHUs.

[lonb30BaTbcsl MPOCTEMIIMMHM T€OMETPUYECKMMHU HEPAaBEHCTBAMM, IIOHMMATh HX
IIPAKTUYECKUHA CMBICIL.

[IpoBOANTHE OCHOBHBIE T€OMETPUUECKUE ITOCTPOEHUS € TOMOIIBIO IUPKYJIS U JIUHEUKH.

K xonmy oOyueHuss B 8 kiacce OOydyarOUMICS TOJIYYUT CIEAYIOLIME IpPEAMETHBIC
pe3ynbTaThl:

Pacnio3HaBaTh OCHOBHBIE BHJbI YETBHIPEXYTOJBHUKOB, MX 3JEMEHTHI, M0JIb30BATHCA HMX
CBOMCTBAMM IIPU PEIICHUH F'€OMETPUUECKUX 3aa4.

[IpumeHsTh CBONCTBA TOYKM IIEPECEUEHUS] MENMAH TpPEyrojibHHKA (LIEHTpa Macc) B
peLIeHUH 3a1a4.

Bnagers noHstHeM cpenHel TMHUM TPEYTrolbHUKA U TPaleLUU, IPUMEHITh UX CBOMCTBA
MpU pEIICHUM TeoMeTpudyeckux 3anad. llonb3oBarhes Teopemoit @aneca U TEOPEMOM O
MIPOMOPIMOHAIBHBIX OTPE3KaX, IPUMEHATh UX JJI PELICHUS TPAKTUYECKUX 3a]1a4.

[TpuMeHsATh IPU3HAKH 1TOI00MS TPEYTOIBHUKOB B PEIICHUN TEOMETPUIECKUX 3a/1a4.

[Tonb3oBatbes Teopemoit [ludaropa ans pemieHUs TE€OMETPUYECKUX U MPAKTHYECKUX
3ana4. CTpouTh MaTeMaTHYECKYI0 MOJEIb B NMPAKTUYECKUX 3a/adaX, CaMOCTOSTEIBHO JEJaTh
YepTEX U HAXOJIUTh COOTBETCTBYIOIIUE JIJINHBI.

Brnagers moHATHAMH CHHYCa, KOCMHYCa M TaHI€HCa OCTpPOrO yria HpsIMOYTOJIBHOIO
TpeyroyubHUKa. [101630BaThCSA STUMU MOHATUAMH ISl PELICHHS IPAKTUYECKUX 3aa4.



Boruncnate  (pa3nuyHbIMEH - cllOcO0aMU)  TUIOIIAAL  TPEYTONbHHKA U IJIOLIAAH
MHOTOYTOJBHBIX QUryp (MOJB3ysACh, TJ€ HEOOXOAUMO, KalabKylsiTopoMm). [IpumeHsTH
MOJTy4YE€HHBIE YMEHHSI B MPAKTUYECKUX 3a/1adax.

Brnagers MOHATHSIMM BIMCAHHOTO M LEHTPAJbHOTO yrja, HCIOJIb30BATh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJax MEXAY XopJaMH (CEeKyUIMMM) U YIiie MEeXAy KacaTeIbHOM M XOpAoi
IIPU PEIICHUU T€OMETPUYECKUX 3a/1ad.

Bragers moHATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHITh CBOWCTBA ONMCAHHOIO
YEeThIPEXYTOJIbHUKA MIPU PELICHUU 3a]1a4.

[IpuMeHsTh MONMy4YEeHHbIE 3HAHUS HAa MPAKTUKE — CTPOUTh MAaTEMAaTUYECKUE MOJEIH IS
3aJa4 peajibHON KU3HU U TPOBOJUTH COOTBETCTBYIOUINE BBIUMCICHHUS C TPUMEHEHHUEM M0100MS
U TPUTOHOMETPHH (TI0JIB3YACH, II€ HE00X0AUMO, KATbKYJISATOPOM).

K xonmy oOydeHuss B 9 kjacce 0Oy4aromUNCS TMONYYUT CICAYIONINE MPEIMETHBIC
pE3yJIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOAWTh C HX IOMOIIBIO
pasiyHble  BJEMEHTHl  IMPSMOYTOJbHOTO  TPEYrojlbHUKA  («pelIeHHE MPSIMOYTOJbHBIX
TPEYroJabHUKOBY). HaxoauTh (¢ MOMOIIBI0 KaJIbKYJISATOpa) AJIUHBI U YIJIbl JUIsl HETaOJIMYHBIX
3HAYEHUU.

[lonb3oBatbes  (GopMysnaMu  TPUBEIEHUS UM OCHOBHBIM  TPUTOHOMETPHUYECKUM
TOKJIECTBOM JUIsl HAXOKIEHHSI COOTHOIIEHNUI MEXy TPUTOHOMETPUUYECKMMH BETMYMHAMHU.

Hcnonb30BaTh TEOpEMBbl CHHYCOB U KOCHHYCOB JUISl HAXO0XK/I€HUS PAa3JIMYHBIX 3JIEMEHTOB
TPEYrOJbHUKA («PEIIEHUE TPEYroJbHUKOBY»), NMPUMEHATh HUX NPU PELIEHUH I€OMETPHUYECKHX
3ajad.

Bnagers nmoHATHMSMH 1peoOpa3oBaHUS 1OJ00WS, COOTBETCTBEHHBIX AIIEMEHTOB
nogo0HeIX Quryp. Ilomb3oBaThCsi CBOWCTBaMH TOMOOHMS TPOU3BOJIBHBIX (UTYp, yMETh
BBIYUCIIATh JJIMHBI U HaXOMUTh YIJIbl Y MOJOOHBIX (uryp. Ilpumensars cBoiicTBa mono0ust B
MPAKTUYECKUX 3a7adyax. Y MeTh NPUBOAUTH IPUMEPHI MOAOOHBIX (QUTYp B OKPYXKAIOIIEM MUPE.

Ilosnp30BaTbesd TEOPEMAMU O MPOU3BEACHUM OTPE3KOB XOpZ, O MPOU3BEACHUM OTPE3KOB
CEeKYILUX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaTbcs BEKTOpaMH, MOHMMAaThb MX TE€OMETPUYECKMA W (U3UUYECKUN CMBICI,
IPUMEHATh MX B PEHICHUH TeOMEeTpUYecKuX M (usnueckux 3aaad. [IpuMeHsTh ckajasipHOe
IIPOM3BE/IEHUE BEKTOPOB AJIsl HAX0XKIE€HUS JJIMH U YIJIOB.

[Tonb30BaTbcss METONOM KOOPAMHAT HA IUIOCKOCTH, MPHUMEHSTh €ro B pELICHUU
FEOMETPUUECKUX U NTPAKTUYECKUX 3a]1a4.

Bnagers nmoHATHUSMU NPAaBUJIBHOTO MHOTOYTOJIbHHUKA, IJIMHBI OKPYKHOCTH, JAJIMHBL IyTH
OKPYKHOCTU W DPAJUAHHOW MEpHI YIJa, YMETh BBIYMCIATH IUIOIIAJb Kpyra M €ro 4YacTei.
[TpyMeHsTh MoJIy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

HaxonuTh ocu (WM LEHTPBI) CUMMETPUU (QUTYp, PUMEHATH ABMKEHHS IUIOCKOCTU B
MPOCTEHIINX CITyYasx.

[IpuMeHsTh MONy4YeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJEIN IS
3a]a4 peajibHON KU3HU U TPOBOJUTH COOTBETCTBYIONINE BBIUMCICHHUS C TPUMEHEHHUEM MOA00MS
U TPUTOHOMETPHUYECKUX (DYHKIMHU (TIONB3YSCH, I/1€ HEOOX0IUMO, KATBbKYIISITOPOM).

TEMATHYECKOE IINTAHUPOBAHHUE

Tematnueckoe MIaHHUPOBAHUE COCTABICHO C YU€TOM paboyeil mporpaMMbl BOCIIUTAHUS.

[lorenmman paHHOTO y4eOHOrO mpenMeTa OO0ECIEYMBACT PEANTHU3ALUI0  CIETYIONINX
LEJIEBBIX IPUOPUTETOB BocnuTanus odydaromuxcs O0O:

LleneBble OpUEHTHPHI PE3yJIbTaTOB BOCIIUTAHUS

1. I'pak1aHCKO-MTATPUOTUYECKOE BOCITUTAHHE:



e 3HAIONIWHU U JTIOOSIINIA CBOIO Mallyl0 POJMHY, CBOM Kpail, UMEIOUINI MpeCTaBICHUE O
Ponune — Poccun, ee Tepputopuu, pactosioxKeHNH;

e CO3HAIOMIMKA NPUHAJUIEKHOCTh K CBOEMY HapoAy M K OOIIHOCTH TpaxaaH Poccuu,
MIPOSIBIISIONINN yBaXKEHUE K CBOEMY M IPYTUM HApOJIaM;

e TOHMMAMIIUKA CBOI COMPUYACTHOCTh K TMPOILIOMY, HACTOSIIEMYy M Oyayriemy
poxHoro kpasi, ceoerd Ponunsl — Poccun, Poccuiickoro rocynapcrsa;

e TOHMMAMOIIUKA 3HAUYEHHUE TPAXKAAHCKHUX CHMBOJIOB (TOCYJapCTBEHHAsT CHMBOJHKA
Poccun, cBoero permona), mpa3jgHHUKOB, MECT MOYUTAHMSI T'€pOEB U 3alIUTHUKOB OTeuecTBa,
MPOSIBIISIIOIIUN K HUM YBa)KE€HUE;

e HMEIONINI IEPBOHAYAILHBIE TIPEICTABIICHHSI O TPAaBaX U OTBETCTBEHHOCTH YEJIOBEKA B
oOmiecTBe, rpaXKTaHCKUX MPaBax U 00S3aHHOCTSIX;

e TMPUHUMAIOIIMK yJacTHE B J>KM3HU KJacca, oOmieoOpa3oBaTeibHONW OpraHU3alllH, B
JIOCTYITHOM IO BO3PACTy COLMAIbHO 3HAUMMOM JI€ATETbHOCTH.

2. JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHHUE:

e YBAXAIOIIUKA JIyXOBHO-HPAaBCTBEHHYIO KYJIbTYPYy CBOEH CEMbU, CBOEro Hapoja,
CEMEIHBIE IEHHOCTH C YYETOM HAIIMOHAIBHOM, PEIMTHO3HON MTPUHAITIEKHOCTH;

e CO3HAOUMHU LIEHHOCTH KaX 101 YEJI0BEYECKON JKU3HH, MPU3HAIOIIU I
WHIUBUYATBHOCTh U JJOCTOMHCTBO KaXKOTO YEJIOBEKA;

e JOOpOXKENaTeNbHBIN, TMPOSIBISIIONINNA  COTMEpPEKUBAHHE, TOTOBHOCTh OKa3bIBATh
MIOMOIIIb, BBIPAXKAIOUINI HEMPUATHE MOBEACHUSA, MPUUYUHSIONIET0 (U3NYECKH U MOpaIbHBIN
BpEJl IPYTUM JIFOJIIM, YBAXKAIOIIUNA CTapIINX;

e YMEKIINNA OLEHNBATh MOCTYIKH C IMO3UIUU UX COOTBETCTBHS HPABCTBEHHBIM HOPMaM,
OCO3HAIOLIUN OTBETCTBEHHOCTH 32 CBOU MOCTYIIKH;

e BIAJCIOIIMN MPEACTABICHUSMU O MHOrOOOpa3uM S3bIKOBOTO U KYJIBTYpPHOTO
npoctpancTtBa Poccum, WMerImui MEepBOHAYAIBHBIE HABBIKM OOMICHHS C JIIOJBMH Pa3HBIX
HapOoJ0B, BEPOUCIIOBEIAHUI;

e CO3HAIOUIMI HPABCTBEHHYIO M 3CTETUYECKYIO LIEHHOCTh JIUTEPATYphl, POJITHOTO SI3bIKA,
PYCCKOTO 53bIKa, MPOSIBIISAIOIINA HHTEPEC K YTEHUIO.

3. DCcTeTHuecKoe BOCIIUTAHUE:

e CIOCOOHBIN BOCIPHUHUMATh U YyBCTBOBATh MPEKPACHOE B OBITY, IPUPOJIE, UCKYCCTBE,
TBOPYECTBE JIFOJEH;

e TMPOSIBJISIIONINN MHTEPEC U YBAKEHUE K OTEYECTBEHHON W MUPOBOM XYy/I0KECTBEHHOU
KYJIbTYpE;

e TMPOSBIAIOIINANA CTPEMJIICHHE K CaMOBBIPAKEHUIO B PAa3HBIX BUIAX XYJI0’KECTBEHHOM
JIesATEeIbHOCTH, UCKYCCTBE.

4. ®uznyeckoe BocHHUTaHUE, (HOPMHUPOBAHHE KYJIBTYPHI 3J0POBbSI U SMOIMOHAIBHOIO
OJslaromnosy4dus:

e OepexHO OTHOCAUIMICS K (U3MYECKOMY 3/I0pOBbIO, COOIONAIONINI OCHOBHBIE
MpaBwJIa 3I0POBOTO M 0€30MacCHOTO Uil ceOs M APYrux Jirojaeid odpasa KU3HU, B TOM YHUCIIC B
nH(GOPMALIMOHHOH CpeIe;

e BIAQJICIOIINN OCHOBHBIMU HAaBBIKAMU JTUYHON M OOIECTBEHHOW TMTHEHBI, O€30MMaCHOTO
MOBEJICHUS B OBITY, IPUPOJIE, OOIIECTBE;

e OpUEHTHPOBAHHBIM Ha (PU3NYECKOE PA3BUTHE C YYETOM BO3MOXHOCTEH 3/10pOBBA,
3aHATHS (PU3KYIBTYPOH U CIIOPTOM;

e CO3HAIOUIMI W MPUHUMAIOUIUMI CBOIO IMOJIOBYIO MPHUHAIIEKHOCTb, COOTBETCTBYIOLIUE
el mcuxopu3NIeCcKUe U MOBEACHYECKUE OCOOCHHOCTH C YU€TOM BO3pacTa.

5. TpynoBoe BOCIIUTAHUE:

e CO3HAIONIUI IIEHHOCTh TPY/Ia B )KU3HU YEJIOBEKA, CEMbH, OOIIIECTBA;

e TMPOSBISIONIMN yBaXKeHHE K TpPyAy, JIOIIM Tpynda, OepeXKHOe OTHOIIECHHE K
pe3yabpTaTaM TpyJa, OTBETCTBEHHOE MOTPEOICHNUE;
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e TPOSBISIONIUI HHTEPEC K PAa3HBIM MPOECCHIM;

e VYACTBYIOIIMH B pPa3IUYHBIX BHUAAX JOCTYIMHOTO IO BO3PacTy TpyAa, TPYIOBOM
JEATEIBHOCTH.

6. DKOJIOrHYeCcKoe BOCIIUTaHUE:

e TOHMMAKOIIMA LEHHOCTh MNPHUPOIbI, 3aBUCUMOCTb JKM3HU JIOAEH OT NPHUPOABI,
BIIMSIHUE JIIOJICH HA TIPUPOLY, OKPYKAIOIIYIO CPEy;

e TPOSBISIONIMI TI0O00BH U OEpeKHOE OTHOIIECHUE K MPUPOJIE, HETIPUSITHE EHCTBUM,
MIPUHOCSIINX BPe] MPUPO/IE, OCOOCHHO KUBBIM CYIIIECTBAM;

e BBIpAXAaIOLM TOTOBHOCTh B CBOEH NEATEIBHOCTH MPHUAECPKUBATHCS IKOJIOTUUECKUX
HOPM.

7. LleHHOCTh HayYHOI'O MO3HAHMSL:

e BBIPAXAIONUN TMO3HABATEIbHBIE WHTEPECHl, AKTUBHOCTH, JIFOOO3HATEIBHOCTh |
CaMOCTOSITENILHOCTh B MIO3HAHUU, HHTEPEC U YBAXKECHUE K HAYYHBIM 3HAHUSM, HAYKE;

e O0OJamaImuii TEPBOHAYATIBHBIMU TPEACTABICHUSAMH O MPUPOIHBIX M COIHAIBHBIX
00BeKTaX, MHOT000Opa3uu 0ObEKTOB U SIBICHUH MPUPOJIBI, CBS3U KUBON U HEKUBOU MPUPOIBI, O
HayKe, HAy9HOM 3HAHUH;

e UMEIOUINI MEepBOHAYANBHBIC HABBIKM HAOMIONEHUI, CUCTEMATH3AIMH U OCMBICIICHUS

OIbITa B €CTECTBEHHO-HAYYHOMN U T'yMaHUTapHOH 00JIacTsAX 3HAHUS.

7 KJIACC
Ne | Paznen/Tema Kommuects | Kommuects | Mndopmanus HesitensHOCT
n/ 0 4acoB 0 00 JIEKTPOHHBIX YU€OHO- | b YUUTENs C
i OIICHOYHBIX | METOIMYECKHX y4eTOM
porenyp matepuanax (JOP u paboueit
LHOP) IIPOTPaMMBbI
BOCITMTAHHUS
[Ipocreitmme bubmuoreka [JOK 1,2,5,7
1 reOMETPUUYECKHU https://m.edsoo.ru/7f415¢e
e Gurypsl u ux 2e
CBOICTBA. 14
N3mepenune
reOMEeTPUUYECKU
X BEJIMYMH
1 but6mmoreka [JOK 1,2,5,7
2 TpeyronbHuKH 22 https://m.edsoo.ru/7f415e
2e
[TapamiensHbie 1 but6mmoreka [JOK 1,2,5,7
3 IpsiMble, CyMMa 14 https://m.edsoo.ru/7f415e
YTJIOB 2e
TPEYTOIbHHUKA
OKpYXHOCTbh H 1 but6mmoreka [JOK 1,2,5,7
4 KpYT. 14 https://m.edsoo.ru/7f415e
I'eomeTpuyeckun 2e
€ TIOCTPOCHUS
[ToBTOpEHME, 1 but6mmoreka [IOK 1,2,5,7
5 0000111eHNe 4 https://m.edsoo.ru/7f415e
3HaHUH 2e
OBILEE 68 4
KOJIMYECTBO
YACOB I10
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| TIPOTPAMME |

8 KJIACC
Ne | Pasmen/rema KomuyectBo | Konmuecto | Madopmarus JlesarenbpHOC
/11 4acoB OIICHOYHBIX | 00 3JIEKTPOHHBIX Th YUUTEIS
porenyp y4eOHO- C y4eToM
METOINIECKUX paboueii
marepuanax (OOP u | mporpamMmbl
1HOP) BOCIIUTAHUS
1 1 bubnuoreka [JOK 1,2,5,7
YeThIpEXYroabHUKN 12 https://m.edsoo.ru/7f
417e18
Teopema ®aneca u 1 bu6mmorexa [IOK 1,2,5,7
2 Teopema o https://m.edsoo.ru/7f
IIPONIOPIUOHAIBHBIX 15 417e18
OTpe3Kax,
MOI00HbBIE
TPEYrOJbHUKHU
3 IIomians. 1 bu6nmoreka [JOK 1,2,5,7
Haxoxnenue https://m.edsoo.ru/7f
Iomanaeu 41718
TPEYTOJIBHUKOB U 14
MHOTOYTOJIbHBIX
¢buryp. [Inomaan
10J1I00HBIX (UTYp
Teopema [Tudaropa 1 bubmuoreka [JOK 1,2,5,7
4 1 Havana 10 https://m.edsoo.ru/7f
TPUTOHOMETPUH 417el18
Vsl B 1 bu6nuoreka [JOK 1,2,5,7
5 OKPY>KHOCTH. https://m.edsoo.ru/7f
Bnucanssie u 417¢el8
OIIMCaHHbBIC
YETBIPEX YT OJIbHUKU. 13
KacarenpHbie K
OKPYKHOCTH.
Kacanue
OKPYKHOCTEH
6 ToTopenye 1 but6mmoreka [{OK 1,2,5,7
oBoGeHHe I;HaHI/Iﬁ 4 https://m.edsoo.ru/7f
417e18
OBUIEE 68 6
KOJIMYECTBO
YACOB IIO
I[TPOI'PAMME
9 KJIACC
Ne | Pazgen/Ttema Komnyects | Kommuects | Madopmarus HesarenpHOCT
m/ 0 4acoB 0 00 2JICKTPOHHBIX YUYEOHO- | b YUHUTEIS C
0| OIICHOYHBIX | METOJIUYCCKUX Y9eTOM
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poreayp Matepuanax (JOP u paboueit
HOoP) IIPOrpaMMbl
BOCITUTAHUS
Tpuronomerpusi. 1 bubnmoreka [JOK 1,2,5,7
Teopemsl https://m.edsoo.ru/7f41al
KOCHUHYCOB 1 16 2c
CHUHYCOB.
Pemenne
TPEYTrOJILHUKOB
[TpeobpazoBanu 1 but6mmoreka [JOK 1,2,5,7
¢ moao0us. https://m.edsoo.ru/7f41al
Mertpuueckue 10 2c
COOTHOIIICHUS B
OKPY>KHOCTH
1 but6mmoreka [{OK 1,2,5,7
Bekropsl 12 https://m.edsoo.ru/7f41al
2c
JlexapToBbl 1 bu6nuoreka [JOK 1,2,5,7
KOOpJIMHATHI Ha 9 https://m.edsoo.ru/7f41al
IUIOCKOCTH 2c
[IpaBuibHBIE bu6nuoreka [JOK 1,2,5,7
MHOTOYT'OJIbHUK https://m.edsoo.ru/7f41al
u. Jlnunaa 2c
OKPYXHOCTHU U 8
IUIOMIA/Ib KpyTa.
Brranciaenue
Iomanaeun
JBiKenus bubmuoreka [JOK 1,2,5,7
6 https://m.edsoo.ru/7f41al
IUIOCKOCTH e
[ToBTOpEHue, 2 bu6nuoreka [JOK 1,2,5,7
0000111eHME, 7 https://m.edsoo.ru/7f41al
CUCTEMATHU3AIUS 2c
3HAaHUH
OBILEE 6
KOJIMYECTBO 63
YACOB IIO
ITPOI'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

7 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

6

6.1

HpOBepﬂeMLIe NpeAMETHLIC PE3yJbTaTbl 0CBOCHUSA OCHOBHOM
06p330BaTeJIbHOI7[ nmporpaMmmbl OCHOBHOTI'O 001ero 06p330B3HI/Iﬂ

['eomerpus

Pacnio3HaBaTh M3yuyeHHblE reOMETpUYECKHE (DUTYPBI, ONPENENATh MX
B3alMHOE pacCIOJIOKEHHE, H300pakaTb TIeoMeTpuyeckue QUrypsl,
BBINOJIHATh YEPTEXKHU IO YCIOBHIO 3a1adyd. V3MepsTh JTuHEHHbIE U
YTJIOBBIC BCIIMYMUHEI. Pemars 3ala4i Ha BBIYUCICHUC JJIMH OTPC3KOB U

BCJIMYHH YIJIOB

6.2

6.3

Jlenate rpyOyi0 OLIEHKY JIMHEHHBIX U YTJIOBBIX BEJIIMYUH MPEJIMETOB B
pealbHOM  KU3HU, pa3MEpoB NPHUPOIHBIX OOBEKTOB. Pazmuuatk

PasMCPLI OTUX 00BEKTOB MO NOpAAKY BCIINYNHBI

CTpouTh 4epTEeKU K TEOMETPHUUECKHUM 3a/1a4yam

6.4

6.5

6.6

6.7

[Tonb30BaTbes MpU3HAKaMU PaBEHCTBA TPEYTOJbHUKOB, UCIOJIb30BaTh
MPU3HAKU U CBOMCTBA PAaBHOOEPEHHBIX TPEYTOJILHUKOB IPU PELICHUN
3aja4

[IpoBomuTh  JIOTMYECKHE  PACCYKIEHHA C  MCIOJb30BaHHEM

TreOMCTPHUICCKUX TCOPEM

ITonb3oBaTbes [IPU3HAKaMU paBeHCTBA IIPSAMOYTOJIBHBIX
TPEYrOJIbHUKOB, CBOMCTBOM MEIHMAHBI, NMPOBEAEHHON K THIIOTEHY3€

IpsAMOYIT'OJIBHOTO TPCYI'OJIbHHUKA, B pCIICHUU I'COMCTPHUUCCKUX 3a1av

OnpenensTe MapauieIbHOCTh MPSMBIX C TMOMOIIBIO YTJIOB, KOTOPHIE
oOpasyer ¢ HUMHU cekymias. OnpenensiTe NapauieIbHOCTh MPSMBIX C
MOMOIIII0 PABCHCTBA PACCTOSIHUN OT TOYEK OJHOW MPSIMOW J0 TOYEK

JIPYrou NpsiMon

6.8

6.9

Pemats 3amaun Ha kieT4aroit Oymare

[IpoBOUTH BBIUMCIEHUS W HAaXOAWTh YHUCIOBbIE M OyKBEHHbBIE
3HAUEHHS YIIOB B TIEOMETPUYECKMX 3aJayaX C MCIOIb30BAHUEM
CyMMBI YIJIOB TPEYTrOJIBHUKOB M MHOI'OYI'OJBHUKOB, CBOMCTB YIJIOB,

o0pa30BaHHBIX IMPU [EPECEUECHUU JIBYX MapalICNbHBIX MPSIMBIX

14



ceKylel. PemaTe npakTuyeckue 3a1aud Ha HaXOKJICHUE YIII0B

BHaI[eTb IIOHATHEM TCOMECTPHUICCKOT'O MECTa TOYCK. YMmeTh

6.10 ompenensaTh OUCCEKTPHUCY yria W CEePeAUHHBIM TMEePHEeHIUKYISP K
OTPE3KY KaK reOMETPHUIECKUE MECTa TOUEK
@opMynHpOBaTh OMNPEICICHUS OKPY)KHOCTH M Kpyra, XOpAbl H
6.11 JMaMeTpa OKPYKHOCTH, TIOJIb30BaThCA MX CBOMCTBAMHU. YMETh
MIPUMEHSTH 3TU CBOMCTBA MPU PEILICHUHU 3a/1a4
Brnagers moHATHEM OINKCAaHHOW OKOJO TPEYrOoJIbHUKA OKPYKHOCTH,
yMeTh HaxoauTh e€ 1eHTp. [lomp3oBaTbes (akTtamMu O TOM, UYTO
6.12 OMCCEKTPUCHI YTIIIOB TPEYrOJIbHUKA MIEPECEKAOTCS B OJTHOM TOYKE, U O
TOM, YTO CEpeIMHHBbIE MEePIEeHANKYISAPhl K CTOPOHAM TpPEYrojbHUKa
[IEPECEKAIOTCS B OJJHOM TOUYKE
Brnagers moHSATHEM KacaTedbHOW K OKPYXKHOCTH, TOJH30BATHCS
6.13 TEOPEeMOM O TEPHNEeHIUKYISIPHOCTH KacaTeIbHOM W pajamyca,
MPOBEAEHHOTO K TOYKE KacaHus
6.14 [Tonb30BaThcss MPOCTEHIIMMU TEOMETPUUYECKUMHU HEPABEHCTBAMH,
' MMOHUMATh UX MPAKTUICCKUN CMBICIT
615 [IpoBOAUTH OCHOBHBIE TE€OMETPHUUECKHE IIOCTPOCHUS C MOMOIIBIO
' LHUPKYJIS ¥ TWHEHKU
8 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
NPoBePSIEMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'O 00111er0 00pa3oBaHus
pe3yJabTarta
6 I'eomerpus
6.1 Pacnio3HaBaTh OCHOBHBIE BBl YETHIPEXYTOJIBHUKOB, WX DJIEMEHTHI,
' MOJIb30BATHCS X CBOMCTBAMU MPU PEIICHUH T€OMETPHUUECKHX 3a7a4
6.2 [IpuMeHsTh CBONCTBA TOYKM IMEPECEUEHUS] MeIHUaH TpPEyroJbHHUKA
. (ueHTpa Macc) B pelIeHUH 3aa4
Brnagers mnoHATHEM CcpedHEeW JHMHUM TPEYroJbHUKA U Tpameluu,
63 NPUMEHATh HUX CBOMCTBAa MNpH pEIICHUH T'E€OMETPHUUYECKUX 3a/ad.

[Tonws3oBatbes Teopemon Paneca U TEOPEMOM O IPONOPLUOHAIBHBIX

OTpE3Kax, MPUMCHATH UX JJIA pCHICHUA IIPAaKTUYCCKUX 3aJa4
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6.4

6.5

[IpumeHsTh NpU3HAKKM NOAOOUS  TPEYTOJIBHUKOB B PELICHUU

rCOMETPHUYCCKUX 3ada4d

[Tonw3oBatbest Teopemoit [Tudaropa s pemeHnuss TeOMETPUIECKUX U
MPAKTUYCCKUX 3aj1a4. CTpOI/ITI) MaTEMaTUYCCKYIO MOICIb B
MPaKTUYECKUX 3a7a4aX, CAMOCTOSITEIbHO JENaTh YEPTEXK U HAXOIUTh

COOTBCTCTBYIOIIHEC TJIMHBI

6.6

6.7

6.8

6.9

6.10

Bnagers moHSATHSAMU CHHYCa, KOCHMHYCAa W TaHI'CHCA OCTpOTro Yyrja
IpAMOYT'OJIBHOI'O TPECYIOJIbHUKA. Ilonp30BaThCd 3TUMH TOHITHAMH

I PCIICHUA ITPAKTUYCCKUX 3a1aY

BeraucnsaTe (pa3saUYHBIMHE CIIOCOOAMU) IUIOMAAbh TPEYrOJbHUKA U
MJIOMIAd  MHOTOYTOJBHBIX (uryp (Mmonb3ysich, TjaA€ HEOOXOIUMO,
KaIbKyJISITOpoM). [IpUMEHATh MONYYeHHBIE YMEHHUS B MPAKTHUECKHUX

3aja4ax

Bnagers MOHATHSMH BIMCAHHOTO U LIEHTPAJIIBHOTO YIJIa, UCIIOJIb30BaTh
TEOPEMBbI O BIIMCAHHBIX yriax, yriax MeXay XOpaaMu (CEeKyIIMMH) U
yIie MEXIy KacaTeJIbHOW M XOPIOH IPU PEHICHUHM I€OMETPHUYECKHX

3aga4

Bnagerp mnoHATHEM ONHCAaHHOIO IleTI:IpéXer.]'IIE»HI/II(a, IMPUMCHSTDH

CBOMCTBA OIIMCAHHOT'O YETHIPEXYTOJIbHUKA IIPU PELICHUH 33124

[IpuMmeHsTh TOJy4YEHHBbIE 3HAHMS HA HOPAKTHKE — CTPOUTh
MaTeMaTUYeCKHe MOJENU AJis 3aad PeaJibHOW JKU3HU U MPOBOJIUTH
COOTBETCTBYIOIIME BBIYUCICHUS C TMPUMEHEHHEM TION00uS |

TPUTOHOMETPHH (IIOJIB3YSCH, TJI€ HEOOXOAUMO, KAIbKYISATOPOM)

9 KVIACC

Kon
NMpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
00pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOT'O 00111€er0 00pa30BaHus

6

6.1

6.2

I'eomerpus

3HaTh TPUTOHOMETpUYECKHE (PYHKIIMHU OCTPBIX YIJIOB, HAXOAMUTh C MX
MIOMOUIBIO PA3JINYHBIE DIIEMEHTHl MPSIMOYTOJIBHOIO TpPEYTOJIbHHUKA
(«pemieHue  MPSMOYTOJBbHBIX  TpeyroibHHKOB»). Haxomuts (c
MOMOUIBIO KaJbKYJIATOPA) ATUHBI U YIJIbI 17151 HETaOIMYHBIX 3HAYCHUH
[Tonb3oBaThCs dbopmynamu MPUBEAECHUS 151 OCHOBHBIM
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6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

TPUTOHOMCTPHUYCCKUM TOXKACCTBOM I HAXOXKIACHHA COOTHOIICHU

MCKIAY TPUTOHOMETPUICCKUMU BCINYHNHAMU

Hcnonp30BaTh TEOPEMBl CHHYCOB U KOCHUHYCOB JUISI HaXOXKICHHS
Pa3IMYHBIX 3JIEMEHTOB TPEYTrOJbHUKA («PEIIEHUE TPEYrOJbHUKOBY),

IMPUMCHATD UX IIPHU PCHICHHUU I'COMCTPUYCCKHX 3ada4

Bnanersr moHATHSAMH TpeoOpa3oBaHUS TOIOOMS, COOTBETCTBEHHBIX
AeMeHTOB MoA0OHbIX ¢uryp. Ilomp3oBaThCsi cBOWCTBAMU MOAOOHS
MIPOU3BOJIBHBIX (UTYP, YMETh BBIYMCIATH JUIMHBI U HAXOAUTH YIJIbI Y
nono6HbIX ¢uryp. IlpuMeHsaTs CBOWCTBA MOAOOMS B TMPAKTHUECKHUX
3ajayax. YMeTh NPUBOJUTH MPUMEPHl MOAOOHBIX (uryp B

OKpY>KaIoIlleM MUpe

ITons30BaThCA TCOpEeMaMu O IMPOM3BCACHUN OTPE3KOB XOopAa, O

MMPOU3BCACHUHN OTPE3KOB CCKYIIUX, O KBAApPATC KacaTelIbHOM

[Tonp30BaTbcst BEKTOpaMH, TOHUMATh WX TEOMETPHUECKUH U
¢bu3nyecKuil CMBICH, MPUMEHATh MX B PEIICHUH TeOMETPUYECKUX U
¢busnueckux 3amad. [IpuMeHSATH CKaIspHOE MPOU3BEACHHE BEKTOPOB

I HAXOXJICHUSA JJIMH U YTJIOB

ITonp30oBaThCsi METOAOM KOOpAWHAT Ha IMINIIOCKOCTH, HIPUMCHATL €ro B

PCHICHUU TCOMCTPUUCCKUX U IIPAKTUICCKUX 3a/lavd

Brnagers DNOHATHAMM  NPAaBUIBHOTO  MHOTOYIOJBHHMKA,  JUIMHBI
OKPY>KHOCTH, JJMHBl JYI'M OKPY)KHOCTH W paJMaHHOM MEpbI yria,
YMETb BBIUMCIATH IUIOWAAb Kpyra M ero yacte. Ilpumenars

IMMOJIYYCHHBIC YMCHUA B IIPAKTHYCCKUX 3aJavdax

HaxoauTbs ocu win LHEHTpbl CUMMETPUH QUTYpP, IPUMEHSATh JIBUKEHUS

IJIOCKOCTH B MPOCTEHIINX CIydasx

[IpumeHsTh TOJy4YEHHBIE 3HAHMS HA HPAKTHUKE —  CTPOUTh
MaTeMaTHYeCKUe MOJENU JUIsl 3a]a4 peajbHOW KU3HU U NMPOBOJIUTH
COOTBETCTBYIOLIIE BBIYMCICHMA C INPUMEHEHUEM NOoJ00Hus U
TPUTOHOMETPUYECKMX (QYHKUMH (TMONB3ysACh, TA€ HEOOXOAMMO,

KAJIbKYJISITOPOM)
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IHNPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kox

[IpoBepsiemMblii 3JIEeMeHT COlepKAHUS

6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

I'eomerpus

HavanbHble nonsaTus reomerpun. Touka, mpsimasi, OTpe30K, JIyd. YTos. Buabl
yrioB. BeprtukaneHble M cMexHblEe yribl. buccektpuca yrna. Jlomanas,

MHOTOyrojpHUK. [lapamienbHOCTh U NEPIEHANKYIIAPHOCTD IPSIMBIX

Cummerpuunble  ¢urypel. OCHOBHBIE CBOHCTBA OCEBOH CHMMETpHUH.

[Ipumepbl cUMMETPHH B OKPY’KaIOLIEM MHUpE

OCHOBHbBIE TIOCTPOEHHS C TOMOIIBIO IUPKYJIS U JUHEHKU. TpeyronbHUK.

Bricota, Mmenuana, OuccekTpuca, UX CBOWCTBA

PaBHOOeIpeHHBII M PaBHOCTOPOHHMI  TpeyroipHUKH. HepaBeHCTBO

TpeyrojbHUKa

CpoiicTBa W TpPU3HAKK PaBHOOEIPEHHOrO TpeyroibHuKa. I[lpusHaku

PaBCHCTBA TPCYIr'OJIbHUKOB

CgolicTBa ¥ NMpHU3HAKU MapaJUIETbHbIX MPsMbIX. CyMMa yIJIOB TPEYroJIbHHUKA.

BuemHue yrisl TpeyrojibHUKa

[IpssmoyronbHblli  TpeyroiapbHUK. CBOMCTBO MeIMaHbl MIPSIMOYTOJILHOTO
TPEYrojibHUKA, MPOBENEHHOW K runoreHyse. [lpusHaku paBeHcTBa
MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. IIpsIMOYTOJIbHBIN TPEYrOJIbHUK C YIJIOM B
30°

HepaBencTBa B reomeTpuu: HEpPaBEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OousiblieM yriie W OoJibIiedt  CTOpOHE

TpeyrojabHuKa. [lepreHauKynsp U HaKJIOHHAS

l'eomeTpuueckoe MecTo TOYeK. buccektpuca yriia W CepeaUHHBIN
NEePHOEHANKYIISIP K OTPE3KY KaK FTEOMETPUUECKHE MECTa TOUEK

OKkpyXHOCTb W Kpyr, XopJa M JuaMeTp, HUX cBoiicTBa. B3aunmHoe
pacrojoXKeHUue OKpPYKHOCTH M mnpsaMoi. KacatenbHas u cekymas K

OKPYKHOCTH

Opr)KHOCTB, BIIMCaHHAasA B YTOJL. Bnoucannas u omnucaHHas OKPY’KHOCTHU

TPEYroJIbHUKA
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8 KUIACC

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

6 I'eomerpus

6.1 YeteipéxyronpHuki. [lapanienorpamm, ero npu3Hakyd U CBOMCTBA

6.2 [IpssiMmoyronpHUK, pOMO, KBaJpaT, X MPU3HAKK U CBOHCTBA

63 Tpanenus, paBHOOOKas Tparnenus, €€ cBONCTBa U nmpusHaku. [IpsMoyroiabHas
' Tpaneuus

6.4 Meron yasoenus Menuansl. LlentpansHas cummerpus. Teopema daneca u
' TeopeMa O IMPONOPLUUOHAIBHBIX OTPE3Kax

6.5 CpenHue TMHUY TpeyroibHUKA U Tpaneuuu. L{enTp Macc TpeyroyibHuKa

6.6 [Tomobue TpeyroabHUKOB, Kod(¢unueHt moxodbus. IlpusHakum mnomoOus
' TpeyrojabHUKOB. [IprMeHeHue nogo0ust Npu peleHu NPaKTUYECKUX 3a/1a4
6.7 @opmynel AN IUIOIIAAM TpPEyrojbHHKa, MapajuiesorpamMmma, pomba u
' Tpaneuuu

6.8 CpoiictBa miomaneii reomerpuueckux ¢uryp. OTHOIIEHHE IUIOINAACH
' oA00HBIX uUryp

69 Brruucnenue miomanei TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KIIETYaTOU
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHun
' MIPAKTUYECKUX 3a/1a4

CuHyc, KOCHHYC, TaHT€HC OCTpPOrO yrjia HpSIMOYTOJbHOTO TPEYrOoJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. | pUTOHOMETPUYECKHUE
¢bynkuun yrios B 30°, 45° u 60°

6.12 Brnucannele W 1EHTpadbHBIE YIUIBI, YIOJ MEXKIY KacaTelbHOW U XOpPIOW.
. VYTibl MEXAY XOpIaMU U CEKYLTUMU

6.13 Bnucannble 1 onucaHHbIE YETBIPEXYTOIbHUKH

6.14 B3anmHoe pacnonoxeHue JByX OKpyKHocTe. Kacanue OKpyHOCTEH.

OOm1re KacaTenbHbIE K IBYM OKPYKHOCTSIM
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9 KUIIACC

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
6 I'eomeTpus
6.1 Cunyc, kocunyc, TanreHc yriaoB oT 0 10 180°. OCHOBHOE TPUTOHOMETPUYECKOE
' TOXJeCTBO. POPMYJIbI IPUBEACHUS
Pemenue tpeyronpHuUKOB. TeopeMa KOCHHYCOB M TeopeMa CHHYCOB. PeleHue
6.2 MPAKTUYECKUX 3a/ad C HCIOIb30BAaHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpazoBanue nonobus. [logodre COOTBETCTBEHHBIX IJIEMEHTOB
64 Teopema 0 Mpou3BEAECHUH OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEIEHUN OTPE3KOB
' CEeKYILIUX, TeOpeMa O KBajpaTe KacaTeJIbHOU
Bexrop, umMHa  (MOJYJIb) BEKTODA, COHAIIPABIICHHBIE  BEKTOPBHI,
6.5 IIPOTUBOINOJIOXKHO HANpaBJICHHBIE BEKTOPBI, KOJJIMHEAPHOCTb BEKTOPOB,
. PaBEHCTBO BEKTOPOB, ONEPALMM HAJ BEKTOpaMH. PasiioxkeHue BEKTOpa Mo ABYM
HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunatsl Bektopa. CkajlsipHOE NPOU3BEACHUE BEKTOPOB, MPUMEHEHUE IS
' HaXO0X/I€HUs JJINH U YTJIOB
JlekapToBbl KOOPAMHATHI HA ITUIOCKOCTH. YPAaBHEHMS INPSMON M OKPYKHOCTH B
6.7 KOOpJMHATAaX, IEPECEUEHNE OKPY>KHOCTEN U MpPSAMBIX. MeToA KOOpAUHAT U €ro
IIPUMEHEHNE
6.8 IIpaBuiIbHBIE MHOTOYTOJIBHUKH
6.9 JlnuHa okpyxHOCTH. ['pagycHas u paguaHHas Mepa yria, BBIYUCICHUE JUIMH YT
' OKPYXHOCTEMN
6.10 [Imomaae kpyra, ceKTopa, CErMeHTa
611 JIBuKeHHsI TUIOCKOCTH W BHYTPEHHHE CHMMETpUH (Guryp (3seMeHTapHbIe

npencrasienust). [lapamnensHelii nepenoc. IloBopor

20



IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

Kon
NpoBePSIeMOro
TpeOoBaHU

IIpoBepsiemble TpeOOBaHUS K NIPeIMETHBIM pe3yJibTaTaM
OCBOCHMS OCHOBHOM 00pa30BaTe/IbHON MPOIrPaMMbl OCHOBHOIO
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue omnepupoBaTh MOHSATUSMHU: MHOXECTBO, IOJAMHOXECTBO,
ornepanud HaJ MHOXECTBAMU, YMEHHUE OIEpPUPOBATH MMOHATUSIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUKI, NPUMEHATh UX IMPU PELICHUU
3aJ1a4; yMEHHE HCIOIb30BaTh IpayuuecKoe MpeCTaBICHUE MHOXKECTB
JUTSI OTIMCAHMS PEATTbHBIX TPOIIECCOB U SBJICHHUM, MPU PEIICHUH 3a7a4

U3 JPYTUX y4eOHbIX NPEIMETOB

YMeHHe OonepupoBaTh NMOHATUSAMHU: ONPEAEICHUE, aKCHOMa, TeopeMa,
JOKA3aTEeIIbCTBO; YMEHHE pPAclO3HABaThb HWCTHHHBIE W JIOXKHBIE
BBICKA3bIBaHUS, IPHUBOJUTH IPUMEPHl U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHHA U OTPpULIAHUS BBICKa3bIBaHUI

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHCIO, IPOCTOE U
COCTAaBHOE 4YMCJIO, JEIUMOCTb HATypaJbHBIX 4YHUCEN, IPU3HAKU
JEeITUMOCTH, LEJI0€ YHUCI0, MOJYJb 4YUCIA, OOBIKHOBEHHAs IpoOb U
JecaTu4Hasi ApoOb, CTaHAAPTHHIN BUJA YHCIa, palMOHAIBHOE YHCIIO,
UpPpALMOHATIBHOE 4YHUCJIO, apU(METUYECKHIl KBaJpaTHBI KOPEHb;
YMEHHME BBIINOJHATH JCHCTBUS C  UYUCIAMH, CpaBHUBaTb U
YHOPSAAOYMBATh YHCIA, MNPEACTABIATH YHUCJIA Ha KOOPAWHATHOU
IIPSAMOM, OKPYIJIATH 4YHUCIIA;, YMEHHE JENaTh IPUKUIKY U OLECHKY

pe3ynbTaTa BRIYUCICHUN

YMeHue onepupoBaTh MOHITUSIMHU: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHYECKH KBaJpaTHbIM KOpEHb, MHOTOWIEH, anredpanyeckas
ApoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTYpajJbHOM CTENEeHU
Oosbllle €IMHUIIBI; YMEHHME BBINOJMHATH PAacdy€Tel MO (Qopmylam,
npeoOpa3oBaHus LENbIX, APOOHO-pAllMOHATBHBIX BBIPAKEHUN U
BBIPAKEHUI C KOPHSMHM, Pa3jIOKEHHE MHOTOYJIEHAa Ha MHOMKUTENH, B
TOM 4YHCIIE C WCIOJB30BaHHEM (OPMYNI PpPa3HOCTH KBAJpaToB H

KBaJlpaTa CyYMMBbI U Pa3HOCTH
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YMeHHe onepupoBaTh NOHATUAMU: YHCIOBOE PABEHCTBO, YPABHEHHE C
OTHOM IIEPEMEHHOH, 4YMCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHUE pellaTh JIMHEHMHBbIE U KBaJApPaTHbIC ypaBHEHUS,
IpoOHO-pallMOHANbHBIE YPAaBHEHHUS C OJHOM INEpPeMEHHOH, CHCTEMBI
JBYX JIMHEHHBIX YpAaBHEHMI, JTUHEHHbBIE HEPABEHCTBA U UX CHCTEMBI,
KBaJpaTHble M JPOOHO-pallMOHAlbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHCJIE IIPU PEIICHNN 3aa4 U3 IPYTUX MPeIMETOB
U TIPaKTUYECKUX 3a7ad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMYI0 U KOOPAWHATHYIO IUIOCKOCTH JUI HM300paKEHUS pelIeHUH

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATHAMU: QYHKIHS, rpaduk QyHKINH, HYTU
¢byHKIMY, MIPOMEKYTKHU 3HAaKOITOCTOSHCTBA, MPOMEXYTKHU
BO3pacTaHus, YyOBIBaHWS, HAWOOJbIIEC M HAWUMCHBIICE 3HAYCHUS
¢byHKINY; yMEHHE OIIEpUPOBATH MOHATHUSAMU: npsiMast
MPOIMOPIMOHANILHOCTD, JUHEWHAs (DyHKIMS, KBaapaTHuuHas (QYyHKIUS,
oOpaTHasi TMPOMOPIIMOHALHOCT, TMapaboiia, TUrepoosia; yMeHHe
CTPOUTH TpaPUKH QYHKIUI, UCIIOIH30BATh TPAPUKH JIJIS ONIPEICIICHUS
CBOWCTB TPOIIECCOB M 3aBUCUMOCTEH, IS pEIICHHS 3a7ad U3 APYTUX
YU4eOHBIX TIPEJAMETOB W PEATbHOW IKW3HH, YMEHHE BBIPAXKATh

(dbopMyliaMy 3aBHCUMOCTH MEXIY BETUYUMHAMU

YMeHune OIEpUPOBATH IIOHATUSMM: IIOCJIEI0BATEIbHOCT,
apudmeTnyeckass M TIeOMETpUYecKas  IPOrpeccuu;  yMEHHue
WCIOJIb30BaTh CBOICTBA MOCIIEAOBATENLHOCTEH, (OPMYIBI CyMMBI U
o0IIero 4jieHa MpH pelleHUM 3ajad, B TOM 4YHCIe 3a4ad U3 JIPYrux

y4eOHBIX MPEAMETOB U peaabHOU KU3HU

YMeHue pemarb 3a7aud pa3HbIX TUIOB (B TOM YHUCJIE Ha TMPOIICHTHI,
IO W 4YacTH, IBWXKEHHE, DPaldOTy, LIEHy TOBapOB U CTOMMOCTh
MOKYTIOK U yCIyT, HAJIOTH, 33Ja4d U3 00JaCTH yIpaBICHUS JTNIHBIMU U
ceMeiHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIATH  BBIPAXKEHUS,
ypaBHEHUsI, HEPABEHCTBA U CUCTEMbl IO YCJIOBHIO 3ajlayw,
UCCIIEeIOBaTh MOJNYYEHHOE PEIICHUE W OLEHUBATh MPaBAONOJA00HOCTh

IMOJIYYCHHBIX PC3YJIbTATOB

YMeHue onepupoBaTh MOHATHIMHU: (QHUrypa, TOUKA, OTPE30K, MpsMasd,
Jyd4, JIOMaHasi, yroJjl, MHOIOyTOJIbHUK, TPEYTroJIbHUK, paBHOOEIPEHHBIN

U PaBHOCTOPOHHHUM TpPEyrojJbHUKH, NPSMOYTOJIBHBIH TPEYrOibHHUK,
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10

MeauaHa, OUCCeKTpUca U BBICOTA TPEYTOJIbHUKA, YETBIPEXYTOJIbHUK,
napajiesiorpaMM, poM0O, MNpsIMOYTOJbHUK, KBajpaT, Tpamneuus;
OKPYKHOCTb, KpYyTI, KacaTejabHas; 3HAKOMCTBO C IIPOCTPAaHCTBEHHBIMU
¢burypamu; ymeHue pemarb 3ajauyd, B TOM YHCIIE U3 MOBCETHEBHOMN
KHU3HU, HA HAXOXKJIEHUE I€OMETPUUYECKHUX BEJIMYMH C MPUMEHEHUEM

U3YyYEHHBIX CBOMCTB (uryp u Gpaxkron

VMeHHEe ONepupoBaTh MOHATUSIMH: DPABEHCTBO (UTYp, PaBEHCTBO
TPEYroJbHUKOB; TapaUICIbHOCTh W TMEPHEHIUKYISIPHOCTh TPSIMBIX,
YyroJl MEXIy MpSIMBIMH, TEPHCHANUKYIISAP, HAKIOHHAs, IPOCKIUS,
nozo6ue Guryp, mog00HbIe TPEYTOILHUKH, CHMMETPUSI OTHOCUTEIBHO
TOYKH W MPSMOM; YMEHHE pACIIO3HABATH PABEHCTBO, CHMMETPHUIO H
nogobue ¢Guryp, napawieIbHOCTh U MEPIEHIUKYISIPHOCTD MPSMBIX B

OKpY’KaloIllleM MUpe

11

12

13

14

YMeHue onepupoBaTh IOHATHSAMH: JUIMHA, PACCTOSIHUE, YIOJ
(BeqIMuMHA yrjla, CUHYC W KOCHUHYC yIJIa TPEYrojbHHKA), IJIOLIA/lb;
YMEHHUE OLIEHUBATh Pa3Mepbl NPEIMETOB U OOBEKTOB B OKPYXKArOILEM
MHUpE; yYMEHHE NpPUMEHATh (OpMyIbl TepuMeTpa U IUIOIAAN
MHOT'OYTOJIbHUKOB, JJUHBI OKPYXKHOCTH M IIJIOLIagu Kpyra, o0Obema
IIPSIMOYTOJIBHOTO AapauIeNeNUIe1a; YMEHUE IPUMEHATh IPU3HAKU
paBeHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroOJIbHUKA,
teopemy Iludaropa, TpPUrOHOMETPHUECKUE COOTHOLICHHS  JUIS

BBIYMCIICHHS IJTUH, PACCTOSTHUM, TII0IAIeH

YMenue wu300pakarh IIOCKME (GUTYpRl W HMX KOMOHWHAIIWH,
MPOCTPAHCTBEHHbIE (UTYPBl OT PYKH, C TOMOUIBIO YEPTEKHBIX
HHCTPYMCHTOB W JJICKTPOHHBIX CpPCACTB IO TCEKCTOBOMY HIIN

CHUMBOJIbHOMY OIIMCAHUIO

YMeHue onepupoBaTb MOHATHSMM:  IPSAMOYTOJbHas  CHUCTEMA
KOOpJAMHAT, KOOPIMHATBI TOYKH, BEKTOpP, CyMMa BEKTOpOB,
IIPOU3BEJICHUE BEKTOPA HA YUCIIO, CKAIIIPHOE IIPOU3BEACHUE BEKTOPOB;
YMEHHE HCIOJIb30BaTh BEKTOPHl M KOOPJAWHATHI JJISl MPEACTABIICHUS
JaHHBIX M pELIEHWs 3aJady, B TOM 4YHUCIE W3 JAPYTUX Y4eOHBIX

MIPEIMETOB U PeasIbHOM KU3HU

Vmenue OINCpHUpOBATH TTOHATUAMMU: CTOJIOMKOBBIE | KpPYTOBEIC
AuarpamMmmal, Ta6J'II/II_U>I, cpeaHee apI/I(I)MCTI/I‘-IeCKOG, MCHaHa,

HauOoJblllee U HAUMEHbIIEE 3HAYEHHUS, pa3Max 4YHMCIOBOrOo Habopa;

23



15

YMEHHE  U3BJIEKAaTh, HMHTEPOPETUPOBATH M  IMPEOOpPa3OBHIBATH
MHpOpPMALIMIO, MNPEICTABICHHYI0 B TabiuIax M Ha JuarpaMmax,
OTPa)KAIOILYI0 CBOMCTBA U XapaKTEPUCTUKU pealbHBIX IPOLECCOB U
ABJICHUM; yMEHME paclo3HaBaTb M3MEHYMBBIE BEIUYMHBI B

OKpY’KaIoIlleM MUpe

YMeHue omnepupoBaTh TMOHATUSIMH: CIyYalHBIA OMNBIT (CIy4alHBIN
SKCIIEPUMEHT), DJJIEMEHTapHOEe COObITHE (PJIEMEHTApHBIM HCXO.)
CIIy4aifHOTO OTBITa, CIy4aiflHOE COOBITHE, BEPOSITHOCTH COOBITHS,
yMEHHE HaXOAUTb BEPOATHOCTH CIIy4alHBIX COOBITUH B ONbBITAX C
PAaBHOBO3MOKHBIMHU DJIEMEHTAPHBIMU COOBITHSIMHU; yMEHHE peliaTh
3aJja4yl METOJIOM OPTraHW30BaHHOTO IMepedopa U C HUCHOJIb30BAHUEM
MpaBWIa YMHOXKEHHS; YMEHHE OLIEHMBATh BEPOATHOCTH PEATbHBIX
COOBITUH U SIBICHUN, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITHII B OKPYXKAIOIIEeM MHpPE U B KH3HU;
3HAKOMCTBO C TMOHSATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCEI U €r0 POJIbIO B MAaCCOBLIX SABJICHUAX

16

YMeHue BBIOMpaATh MOIXOAALINA W3YyYEHHBIH METOJ| Ul pPELICHUs
3aJla4¥, NPUBOIAUTH MPUMEPbl MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH B
IIPUPOJE U KU3HH, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB MAaTEMATHUKU B
HUCKYCCTBE, OIACHIBATh OTHEIbHBIE  BBIJAIOIIMECS  PE3YJIBTATHI,
IIOJIy4EHHBIE B XOJ€ Pa3BUTUS MAaTEMaTHKU KaK HAYKH, NPUBOIUTH
IIPUMEPBbl MATEMAaTHYECKUX OTKPBITUM U MX aBTOPOB B OTE€YECTBEHHOMN

U BCEMHUPHOUN UCTOPUHU
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HNEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA OI'D
ITO MATEMATHUKE

Kon

IIpoBepsiemMblii 3JIEMEHT COAEePKAHUSA

Yucia ¥ BLIYMCIIEHUS

1.1 HatypanbHble u niensle yncia. [Ipu3Haky AeIMMOCTH LEIbIX YUCEl

- OOBIKHOBEHHBIE M JECATUYHBIE  JpOOH,  MPOLEHTH, OECKOHEYHbIE
' MEPUOANYECKUE JPOOH

13 Panmonaneupie uucia. ApudMeTHUecKkHe OIepalud C paldoHaTIbHBIMU
' YUCIAMHU

4 JetictButenpHble unciaa. ApudmeTHUecKHe Onepanuu ¢ ACHCTBUTEIBLHBIMHU
' YUCIAMHU

s [TpuOmk€HHbIE BBIUMCICHUS, TpaBUia OKPYIJIEHHUS, NPUKUAKA U OIEHKa
' pe3ynbTaTa BRIUUCICHUN

2 AnreOpandeckre BRIpaKCHUS

2.1 bykBeHHbIE BbIpaKeHUS (BBIPAXKEHUSI C IEPEMEHHBIMMU )

55 Crenenp ¢ nensiM mnokasareneM. CTENEHb € palUOHAIBHBIM I10Ka3aTEJIEM.
. CaoiicTBa cTeneHu

2.3 MHorousieHsl

2.4 Anrebpanyeckast 1poOb

5 s Apudmernaeckuit KOpEHb HaTypaJIbHON CTEIICHHU. [HerictBust c
' apu(pMeTUIECKUMHU KOPHSIMH HaTypalbHOW CTEEHU

3 YpaBHEHMS U HEpaBEHCTBA

31 Llenble u npoOHO-palMOHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYITHOCTH
' YpaBHEHUN

1s Llensle u npoOHO-palioHaNbHBIE HepaBeHCTBA. CHCTEMBbl U COBOKYIHOCTH
' HEPABEHCTB

3.3 Pertennie TeKCTOBBIX 3amau

4 YucnoBble NOCIEA0BATENbHOCTH

4.1 ITocnegoBaTenbHOCTH, CIIOCOOBI 3aJaHMs II0CIIEN0BATEILHOCTEN

42 Apudmernueckass U reomerpuueckas mnporpeccund. Dopmyna  CIOKHBIX

MMPOLCHTOB
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OyHKINHT

Oynkius, crnocobbl 3amanus  QyHkuun. I'paduxk  pynkumm. OOnacth

OTIpeNieNIeHUs] U MHOXKeCTBO 3HaueHuil ¢pynkimu. Hynu gynkuun. [IpomexyTku

5.1. 3HAKOIOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUMU. MakCHUMyMbl H
MUHUMYMBI (pyHkuuu. HaunOonbliee W HavMeHblllee 3HaueHHWE (PYHKIMHM Ha
IIPOMEXKYTKE

6 Koopaunatel Ha npsiMOii U TNIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexapToBbI KOOPAMHATHI HA TUNIOCKOCTH

7 ['eomeTpus

7.1 ['eomerpuueckue GUTYpHI 1 UX CBOMCTBA

7.2 TpeyroabHuK

7.3 MHOroyrojabHUKH

7.4 OKpy>KHOCTb U KPYyT

7.5 N3mepenne reoMeTpud4ecKux BeJIMUUH

7.6 BekTops! Ha mIIocKoCcTH

8 BeposTHOCTB M cTaTHCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BepositHOCTB

8.3 Komb6unaropuka

8.4 MHoxecTBa

8.5 I'padsr

26



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 668457944626561634972740990882929036601482128233
Bnageney, OHueHko Onbra AHgpeesHa

OeicTevTened C 18.02.2025 no 18.02.2026



http://www.tcpdf.org

		2025-10-31T15:52:47+0500




