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MNOSACHUTEJ/IbHAS 3ATIMCKA

I'eomerpus Kak OAHMH M3 OCHOBHBEIX pa3ZeloOB INKOIBHOH MaTeMaTHKH, MMEIOIHH CBOCH LENbIO
obecriednTh U3y4eHHe CBOMCTB B pa3MepoB (UTyp, HX OTHOIIEHHN W B3@aMMHOE PACIIONIOKEHHE, OIIHPAeTCs Ha
JIOTHYECKYIO, J0Ka3aTe/lbHYI0 JHHUIO. [[eHHOCTH HM3y4eHHs TIeOMETPHH Ha YPOBHE OCHOBHOTO 0OIIero
o6pasoBaHUs 3aKiOYaeTcs B TOM, YTO OOYy4arOIIMHCA YYHUTCS TPOBOJUTH [OKA3aTENbHBIE PACCYKIECHUS,
CTPOMTE JIOTHUYECKHE YMO3aKIIOUEHHs, NOKa3bIBaTh HCTHHHBIC YTBEPXKICHHA M CTPOMTH KOHTPIPHMEPHI K
JIOKHBIM, MPOBOJIMTH PACCYXKACHHS «OT IPOTHBHOTO», OTJIHYATH CBOMCTBA OT IPHU3HAKOB, (hOPMYJIHPOBATEH
obpaTHbIe YTBEPIKICHHUS.

Bropo#i 1enpio H3yHeHMs TEOMETPHHU SBIACTCA HUCIOIb30BAHHE €€ KaK MHCTPYMEHTA IIPH pPEIICHUH Kak
MaTeMaTH4YEeCKUX, TaK M IIPAKTHYECKUX 3aja4, BCTPEYAIOLIUXCA B peallbHON Ku3HH. OOydaronuics A0JKEH
HAYYUTHCS ONpPENeTHTh IeOMEeTPHYECKyro (Urypy, OIHcaTh CIOBaMH [AHHBIM 4epTéX WM PUCYHOK, HAHTH
IUIOIIAb 3€MEJIBHOTO yYacTKa, PacCuMTarh He0OXOMMMYIO [UIMHY OITOBOJIOKOHHOrO Kabens mmd Tpebyemble
pasMepsl rapaxa Ui aBTOMOOHIA. DTOMY COOTBETCTBYET BTOpas, BBIYHCIIATCIbHAS JHHHUSA B H3Y4YCHHH
reomerpuu. [IpH pemeHuy 3a1a4 MpakTUYECKOro0 Xapakrepa 00ydaromuHCs yUHTCSl CTPOMTh MaTeMaTHYECKHe
MOJIE/IH pealbHBIX KU3HEHHBIX CHTYyalui, IPOBOJUTH BEIYMUCICHUS U OICHHBATH aJICKBATHOCTH IOIYYEHHOrO
pe3yJIbTara.

Kpaitne BaxHO MOMYEPKUBATH CBSI3H IEOMETPHH C JPYTHMH Y4eOHBIMH IIpeaMeTaMy, MOTUBHPOBATH
UCTIOJIB30BATE ONPEIeNICHUs] TeOMETPHUECKUX (PUTYp U TTOHATHH, JEMOHCTPHPOBATH MPHMEHEHHE TTOYIEHHBIX
yMeHHH B QH3MKE U TEXHHKE. DTH CBA3M HauboJiee spKo BHAHBI B TeMax «BexkTtops», « TpuronomMerpuyeckue
cooTHOIIEHUA», «Meton koopauHaT» B «Teopema IIudaropay.

Vuebnprii kypc «['eoMeTpusA» BKIIOYAET CIEOYIONIHME OCHOBHBIE  pa3fiellbl  COJEPKaHUS:
«'eomerpudeckue ¢urypsl H HX cBoMcTBay, «lM3MepeHHe TIeOMETPHYECKHX BEIHYHHY», «JleKapTOBEI
KOODIMHATHI Ha IUTOCKOCTHY, «BexTopsi», «/{BHXEHHS TIIOCKOCTH Y, «IIpeobpazoBanust moao0usy.

Ha usyuenune yueOHoro xypca «I'eomerpusi» orBogurcst 136 uacos: B 8 kiacce — 68 vacos (2 gaca B
Hememo), B 9 knacce — 68 wacoB (2 yaca B HEJIENIO).

COJAEP)KAHHUE OBYYEHUS
8 KJIACC

Yersipéxyronbuuku. [lapannenorpamm, ero npu3Haku 1 cBoiictsa. YacTHbIE coydan MapayuieorpaMMOB
(mpsAMOYTONBHHK, pOMO, KBaJpar), HX IIPH3HAKH M CBOicTBa. panenus, paBHOOOKas Tpanenus, €€ CBOHCTBA U
npusHaku. [IpsMoyronsHas Tparnemnus.

Meton ynBoeHuss Memuansl. llenrpamsHas cuMmeTpusi. Teopema ameca u Teopema o
TIPONOPIMOHAIBHBIX O0TPE3Kax.

CpeziHde NMMHAM TPEYTOJNIbHUKA | Tpanenuu. L{eHTp Mace TpeyroibHHKa.

ITomoGue TpeyronpHMKoB, kodddunuent nogodus. IlpusHaku moxobus TpeyroabHHKOB. IIpuMeHenue
I0A00HS IIpH peIeHUH NIPAKTHYECKUX 3a1ad.

CpofictBa 1romiane#ft reoMerpudeckux ¢uryp. DopMynsl IS IUIOMAAM  TPEYTOJbHHUKA,
mapajulesiorpaMma, poM6a i tpanenuu. OTHOIIEHHE IIIOMmaaei moA00HEIX QUryp.

Brruucnenue miomaneit TpeyronbHHKOB X MHOTOYTOJIBHHKOB Ha KileT4aToi Oymare.

Teopema ITudaropa. [Ipumenenue Teopemst [Tubaropa npu pemeHny IpaKTHIECKAX 3a/1a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOr0  yTjia HOpsMOYTOJILHOrO  TpeyroibHuka. OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIAECTBO. Tpuronomerpuyeckue byukiuu yriaos B 30, 45 u 60°.

Browcannele M NEHTpaJbHBIE YIUIBL, YTOJ MEMXIy KacaTedbHOH M Xopaod. YTIibl MEXIYy XOpHaMH H
ceKymuMHd. BrucaHHble M ONMCaHHBIE YETBIPEXYTONBHUKH. B3aMMHOE pPACIONOXEHHE JBYX OKPYXKHOCTE.
Kacanne oxpyxuocTeit. O6mue kacaTenbHEE K JIBYM OKPY)KHOCTSIM.

9 KJIACC
Cunyc, xocunyc, tauresc yrioB oT 0 go 180°. OcHOBHOE TPHIOHOMETPHUECKOE TOXKAECTBO. DOPMYIIEI
TIPUBE/ICHHA,
Pemenne TpeyronbHukoB. TeopeMa KOCHHYCOB M T€OpeMa CHHYCOB. PelleHue IpakTHYECKHX 3a7ay C
HCIIOJIE30BAHHEM TEOPEMbI KOCHHYCOB U TEOPEMBI CHHYCOB.



[IpeobpazoBanue noaobus. Ilogo6ue COOTBETCTBEHHBIX SIEMEHTOB.

Teopema 0 mpOU3BENCHHUH OTPE3KOB XOP/, TEOPEMBI O IPOH3BEICHHU OTPE3KOB CEKYINHX, TEOpeMa 0
KBaJpaTe KacaTellbHOH.

Bekrop, mnmmHa (MOZyiB) BEKTOpa, COHAIPABIEHHBIE BEKTOPHI, IIPOTHBONOJIOXKHO HAalpaBleHHbIE
BEKTOpPHI, KOJUIMHEApHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONlE€pallHH HaJ BeKTopaMu. Pasioienmue BeKkTopa
0 JBYM HEKOJUIMHeapHbIM BekTopaM. Koopaunatel BekTopa. CkansdpHOE IIPOH3BEJEHHE BEKTOPOB,
IpPAMEHEHHE JUI] HaXOXK/ICHHS JUIMH H YTIIOB.

JlexapToBel KOOpPAMHATHI HAa IUIOCKOCTH. YPaBHEHMS TMPSMOM W OKPYKHOCTH B KOOpAMHATAX,
[EPECeYCHHE OKPYKHOCTEH M IPAMBIX. MeTO KOOPAMHAT H €ro IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTONBHHAKH. J[THHA OKPYKHOCTH. ' pajycHas M pajuaHHas Mepa yriia, BEIYUCICHHE
JUIMH AyT OKpy»kHocTed. [momans kpyra, cekropa, CerMeHTa.

JIBH)KeHUs IUIOCKOCTH W BHYTpEHHHE CHMMETpHd GQuryp (d/IleMeHTapHble IPEICTABICHUSN).

[NapamnensHbiii neperoc. [IoBopoT.

IIVIAHUPYEMBIE PE3YJbTATBI OCBOEHMS ITPOI'PAMMBI YYEBHOTI'O KYPCA
«'EOMETPHS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA

JUYHOCTHBIE PE3YJIbTATSHI

JIH4HOCTHBIE Pe3yJIbTaThl OCBOSHHS TPOrpaMMBl yaeOHOro Kypea «I eoMeTpHs» XapaKTepHu3yloTCs:

1) narpuoTHYeCKOe BOCIIHTAHHE;

OpOSBICHHEM HHTEpeca K IMPONUIOMY H HACTOALIEMY POCCHHCKON MaTeMaTWKH, IIeHHOCTHBIM
OTHOIIEHHEM K JOCTH)KCHHSM POCCHHCKHX MaTEMAaTHKOB M POCCUHCKOH MareMaTH4YeCKOW IMIKOJBI, K
HCII0JTb30BAHMIO STHX AOCTHKEHUN B APYTHX HAayKax M IPHKIAJHBIX cepax;

2) rpakIaHCKOe U IYXOBHO-HPABCTBeHHOE BOCIIHTAHHE:

TFOTOBHOCTBIO K BBIIOJMHEHHUIO 00f3aHHOCTEHM IpakIaHHHA W pealn3alldd €ro Ipas, NPEACTABICHUEM O
MaTeMaTHYECKHX OCHOBAaX (DYHKIIMOHMPOBAHHS DPA3JIAYHBIX CTPYKTYD, SBICHHH, HNPOLEXYp TPakJaHCKOIo
obmecTBa (HampuMmep, BBEIOOPEI, ONMPOCHI), TOTOBHOCTBIO K OOCYKICHHIO STHYECKHX MpoOIIeM, CBA3aHHBIX C
TIPAKTHYECKHM TIPUMEHEHUEM JIOCTH)KEHHH HayKH, OCO3HAHHEM BaKHOCTH MOPAIBHO-ITHYECKUX IPUHIHAIIOB B
IEeSTEIBHOCTA YYEHOTO;

3) TpyAoBOe BOCHIHTAHHE!

YCTaHOBKOM Ha aKTHBHOE ydacTHE B PEIIEHHH NPaKTHYECKHX 3a/ad MaTeMaTH4YecKoM HalpaBICHHOCTH,
OCO3HAHHEM BaKHOCTH MareMaTHdecKoro o0pa30BaHHS HAa MPOTSHKEHHH BCeW IKM3HHM Ul yCIICITHON
IpoGECCHOHANBHON JIEITeIbHOCTH W PasBHTHEM HEOOXOJUMBIX YMEHHH, OCO3HaHHBIM BBIOOPOM H
IOCTPOSHUEM WHIMBUIYAILHONH TPaeKTOpHH 00pa30oBaHHs H JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB
1 001LIecTBeHHBIX TOTpeOHOCTEH;

4) scTeTHYeCKOE BOCIIHTAHHE:

CIOCOOHOCTBIO K 3MOIMOHAIBHOMY M ACTETHYECKOMY BOCHPHSITHIO MaTeMaTHIeCKHX 0OBEKTOB, 3ajad,
peLIeH i, paccy KIeHHH, YMEHHUIO BH/IETh MaTeMaTHUeCKHe 3aKOHOMEPHOCTH B HCKYCCTBE;

5) neHHOCTH HAYYHOI0 MO3HAHHA:

OpHEHTAllMed B MEATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4HBIX MpEJCTaBICHHHA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PasBHTHS YelOBeKa, NPHPOABI M 00lIecTBa, MOHMMAHHEM MaTEMAaTHYECKONM HAYKH Kak
cepsl HeIOBeYeCKOH AeATeNbHOCTH, 3TAalnoB €€ pPa3sBUTHA H 3HAYMMOCTH U1 Pa3BUTHA [HBHIIH3AIHH,
OBJIAZICHAEM S3BIKOM MAaT€MaTHKHA H MAaTeMaTHYECKOH KyJIbTYpOH KaK Cpe/ICTBOM II03HAHHS MHPA, OBJIaZICHAEM
IIPOCTEHIIAME HAaBBIKAMH UCCIIE0BATENLCKON NEATEILHOCTH;

6) ¢uzuueckoe BocnHTaHHe, (GopMEpoBaHHMEe KYyJALTYPHI 3A0POBbS H IMOIHOHAILHOTO
Oaaromo/ryans:

TOTOBHOCTBIO IPUMEHATh MAaTEMAaTHYCCKUE 3HAHHMA B MHTEPECAX CBOErO 3Z0POBBs, BEACHHS 30POBOTO
obpasa XHU3HH (30pOBOE MHUTaHHE, COATAHCHPOBAHHBIN PEXHM 3aHSTHM H OTJbIXa, PErynspHad (Qu3mdeckas
aKTHBHOCTE), C(hOPMHPOBAHHOCTEIO HABEIKa peIeKCHH, IPU3HAHMEM CBOErO IpaBa Ha OMIKOKY M TAKOro e
rpasa JIpyroro 4eaoBeka;

7) 3koJIorA49ecKoe BOCIIHTAHHE:



OpHEHTAlMeH Ha NPUMCHEHHE MATEMaTHYECKMX 3HAHMHM JUIA PEelIeHHs 3a7a4 B 00JacTH COXPAaHHOCTH
OKpY’Kalolled cpepl, IUIaHUPOBAaHMA MTOCTYIIKOB M OIEHKHM HX BO3MOJKHBIX TTOCTEACTBHHE IUIA OKpPYKaroInei
Cpelbl, OCO3HAHHUEM ITI00aIBHOr0 XapakTepa 3KOJ0rHYECKUX IIPOoOIeM U IyTel UX peleHus;

8) ajanTanus K H3MEHSIOMHUMCS! YCJI0BHIM CONHAIBLHOI H IPHPOAHOH Cpeabl:

FOTOBHOCTBIO K JEHCTBHAM B YCHOBHAX HEONPEACHEHHOCTH, IIOBBINCHHIO YPOBHS CBOGH
KOMIIETEHTHOCTH 4Yepe3 IIPaKTHYECKYIO HEATENbHOCTh, B TOM YHCIE YMEHHE YYHTHCA Y APYTHX JHOICH,
npuoOpeTaTs B COBMECTHOM NEATEILHOCTH HOBBIE 3HAHUS, HABBIKUA U KOMIETEHIIMH U3 ONBITA APYTHX;

He0oOX0/IUMOCTEIO B (OpMUPOBAHMM HOBBIX 3HAHWM, B TOM uucie (GOpMYyIHpOBaThH WIEH, IOHATHS,
THIIOTE3bl 00 00BEKTaX M ABICHHUSAX, B TOM YHCJIE PaHEE HEM3BECTHBIX, 0CO3HABATh Je(GUIMTHI COOCTBEHHBIX
3HAHUH ¥ KOMIIETEHTHOCTEH, IIJIaHKPOBATh CBOE Pa3BHUTHE;

CrocoOHOCTEIO OCO3HABATH CTPECCOBYIO CHTYAllMIO, BOCHIPHHUMATH CTPECCOBYIO CHTYAllMIO KaK BBIZOB,
Tpebyrommii KOHTpPMEp, KOPPEeKTHPOBATh MPHHUMAEMBIE PEIIeHUs U AeicTBHS, (GOpMyTHpOBATh ¥ OLCHUBATH
PHCKH H OCIEACTBUSA, GOPMHPOBATEH ONBIT.

METAIIPEAMETHBIE PE3VJIbTATHI
IToznaBaTenbHBIe yHUBEPCATbHbIE yaeOHbIe 1efiCTBHA

Ba3zoBble Joru4ecKHe aeicTBHs:

BEISBIIATE M XapaKTepH30BaTh CYNIECTBEHHBIE NMPHU3HAKU MATEMaTHUeCKHX OOBEKTOB, MOHATHH, OTHOIICHUH
MEXIy MOHATHAMH, (HOPMYyIHpOBaTh OIpeJeIcHUs IIOHATHH, YyCTaHABIMBAThL CYIIECTBEHHBIM MpPH3HAK
KiacchaHKaIuK, OCHOBAHHUSA 1 0000IIeHHs H CpaBHEHH, KPUTEPHH IPOBOJAUMOIO aHaJIM3a;

BOCIIPHHUMATh, (OpMy/IHpOBaTE M MpeoO0pa3oBLIBATL CYXKIECHHS: YTBEDAMTENLHBIE H OTPHIATENLHEIE,
eIMHUYHEIE, YACTHBIE U 00IIHe, YCIIOBHEIE,

BBEISBJISTE MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H M IIPOTHBOpedns B (hakTax, JaHHBIX, HAOIOAEHHAX
¥ YTBEPXKICHUAX, IpeIaraT KpUTEPUH UL BRIIBICHUS 3aKOHOMEPHOCTEH M IPOTHBOPEYHIA;

JlenaTk BBIBOJLI C HMCIIOJB30BAHHMEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX M HHAYKTUBHBIX YMO3aK/IIOYEHHI,
YMO3aKIFOYeHHUH 110 aHAJIOTHH;

pasbupaTh [J0Ka3aTeNbCTBa MareMaTH4ecKuX YTBEpKAeHWH (OpsAMblE M OT IIPOTHBHOIO), IPOBOIMTHE
CaMOCTOSATE/ILHO HECIOXKHBIE J0KA3aTeNbCTBA MAaTeMaTHYeCKHX (DaKTOB, BHICTpPaUBAaTh apPryMEHTAIHIO,
NPUBOIUTE IPHMEPEI H KOHTPIIPHMEPbI, 000CHOBBIBATE COOCTBEHHBIE PACCYKIACHU,

BEIOMpaTh cnoco® pemenus y4eOHOM 3amauu (CpaBHHBATH HECKOJIBKO BapMaHTOB pEIIEHHs, BBIOMpaTh
HauboJIee MOAXOISIIHIA C Y4ETOM CAMOCTOSATENBHO BEIICTICHHEIX KPUTEPUER).

Ba3oBbie HeeieIoBaTeIbCKHE IeHCTBHS:

HCIIONTB30BATh BOMPOCHI KaK HCCIENOBATEIbCKHM HHCTPYMEHT II03HAHHA, (OPMYyIHpPOBAaTh BOIPOCH,
(buKcHpyIOIIHe MPOTUBOPEURE, IPOLIeMy, CaMOCTOSTENBHO YCTaHABIMBATE HCKOMOE U JIaHHOE, (POPMHPOBATh
THITOTE3Y, ApTYMEHTHPOBATE CBOIO IO3UIHIO, MHEHHE,

IIPOBOIMTE MO CAMOCTOSTENIEHO COCTABICHHOMY ILIAHY HECIOKHEIN SKCIIEPHMEHT, HEOOMBIIOE HCCIIEIOBAHHE
M0 YCTAHOBIEHHIO 0COOEHHOCTEH MaTeMaTHueCKoro 06beKTa, 3aBHCHMOCTEH 00BEKTOB MekKTy coO0iH;
caMocToATeNnbHO (hopMymHpoBaTh 0000IIEHMSs M BBIBOABI II0 pe3y/bTaTaM IPOBEAEHHOr0 HaOIIOJeHuUd,
HCCIIeIOBAaHHSA, OIIEHMBATh IOCTOBEPHOCTH MOJYYEHHEBIX PE3yIbTATOB, BEIBOJOB U 0000IIEH i,
MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TIPOIecca, a TAKIKE BBIABHTATh TPE/IOJTIONKEHHS O €ro pa3BHTHH B
HOBBIX YCITOBHSAX.

Pabora ¢ uadpopmanueii:

BBEIABJISITH HEOCTATOYHOCTh ¥ M30BITOYHOCTH MH(MOPMAIIUH, JIAHHBIX, HEOOXOAUMBIX UL PEIICHUS 3a1a4H;
BBIOMPATH, AHAIIM3HPOBATh, CHCTEMATH3UPOBATh W HHTEPIIPETHPOBATh HHGOPMAIIHIO pa3IMIHBIX BHIO0B U GopM
NpPEACTaBIICHUS;

BeIOUpars QopMmy mpeactaBieHuss HHPOpPMANMM M HIUIFOCTPHPOBATH pEIaeéMble 3aJia9d  CXEMaMH,
JmarpaMmMaMu, HHo# rpaduKoi ¥ HX KOMOHHALIHAMH;

OIICHUBATh HAIEKHOCTh MHOOPMAIMH MO KPHUTEPHAM, MPEIIOKEHHBIM yduTelneM Wik chOopMyIHpOBaHHBIM
CaMOCTOSTENBHO.

KoMMyHHKATHBHBIE YHHBEpCaJdbHbIe ydeOHbI€ AelCTBHA:



BOCIIPHHMMATh H (OPMYJIHPOBATH CYXKICHHA B COOTBETCTBHYU C YCIOBHAMH M LEISMH OOLICHHA, CHO, TOYHO,
I'PaMOTHO BBIp@XaTh CBOKO TOYKY 3PEHHS B YCTHBIX M NMCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHHs IO XOMIY
pelnenus 3aa9i, KOMMEHTHPOBATE IIOTyYeHHBIH pe3ylbTaT;

B XoIe OOCYXJEHHs 3a/1aBaTh BOMPOCH MO CyIIecTBY oOcyxmaeMoil Temsl, mpobnemsl, pemaemMol 3anad,
BBICKa3bIBATh WJEH, HAllEIEHHEIE HA ITOHCK PEINCHHS, CONOCTABIATE CBOH CYXICHHS C CYXKICHHSMH IPYTHX
YYaCTHUKOB JMasora, oOHapy)KHBATh PasiMuue W CXOJCTBO IO3MIMI, B KOPPEeKTHOH (opme GopMyIHpoBaTh
pasHOIJIacHs, CBOH BO3PaKEHHS;

IPEJCTABIATE PEe3y/NbTAThl PEIIeHUs 3aJaqd, OSKCIEPHMEHTa, MWCCIEJIOBaHHS, IPOEKTa, CaMOCTOATENHHO
BEIOMpATh (pOPMAT BBICTYILICHHS ¢ y4ETOM 3a/1a4 IPEe3eHTallMH ¥ 0COOEHHOCTEH ayTUTOPHH;

IIOHMMATh ¥ KCIONB30BATh IIPEMMYIIECTBA KOMAHIHON U MHAMBHIYaIbHOH paboTHl MpH peImeHHH y4eGHBIX
MaTeMaTHYECKHX 3aJ1a9;

IIPUHAMATH 1E]lb COBMECTHON ACATENBHOCTH, IUIAHUPOBAaTh OPraHHU3ALMIO COBMECTHOH paboThl, paclpeae/aTh
BH(BI paboT, JIOroBapHBaThCs, 0OCYKIAaTh Mpolece W pe3ynbTar paboThl, 0000maTe MHEHHsS HECKOIBKHX
JIIOJIEH;

y4acTBOBaTh B IPYMIOBEIX (opmax paboTsl (06cyxkaenns, 0OMEH MHEHHSAMH, MO3IOBBIC INTYPMBI H IPYTHE),
BBITIOJIHATE CBOIO 9acTh paboThl M KOOPJHHUPOBATH CBOYM JICUCTBHS C APYTHMMH WICHAMH KOMaHbI, OLICHUBATH
Ka4yecTBO CBOEro BKJIaJa B OOMUWH TPOAYKT TO KpHTEPHSM, CHOPMYJIHPOBAHHBIM yJacTHUKAMH
B3aUMOJICHCTBHS.

PeryasTHBHBbIC YHHBepcaJIbHbIE yaeOHbIe JelicTBHSA

Camoopranusanus:

CaMOCTOSTEIBHO COCTABIIATE IUIAH, AITOPATM PEIICHHUS 3aa4ll (MM €ro 4acTh), BEIOMPATh CI0CO0 peIeHus ¢
Y4ETOM HMEIOIIMXCS PEeCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpOBaTh H KOPPEKTHPOBATh
BapHaHTHI PeIIeHuH ¢ y98TOM HOBOM HH(MOPMALHH.

CaMOKOHTPO.Ib, YMOIIHOHAJIbHBIN HHTE/LJIEKT:

BJIAJIETh CIIOCOOAMY CAMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIecca U pe3y IbTaTa PEIIeH s MAaTEMaTHIeCKO| 3a1a9u;
OPEeABUIETh TPYIHOCTH, KOTOpblE MOTYT BO3HHKHYTH IpPH pPEINEHHH 3a]a4d, BHOCHTH KOPPEKTHBHI B
JEATEIBHOCTh Ha OCHOBE HOBBIX 00CTOATENBECTB, Halt/ICHHBIX OIMHOOK, BBIABICHHBIX TPYIHOCTEH;

OLIEHHBATH COOTBETCTBHE Pe3y/bTaTa NESTEIBHOCTH IIOCTABIEHHOW LEIM M YCJIOBHSIM, OOBACHATH NPHYAHBI
NOCTH KEHWS WM HEeOCTHIKEHHUS 1IEJH, HAXOAUTh OIMHOKY, 1aBaTh OLEHKY IPHOOPETEHHOMY OIBITY.

INPEJAMETHBIE PE3YJ/IbTATBI

K xonmy o6ydenus B 7 Kiracce 00yqaronuics MOIy4UT CleAyIOIHe IpeIMETHEIE Pe3yIbTATHL:

PacriosnaBark H3y4eHHBIE TeOMETpHUYeCKHEe (HIYpHl, ONpEHeNATh HX B3aMMHOE PpAcCIOJIOKEHHE,
n300paXkaTh reoMeTpHYecKHe (DUTYphI, BHINOIHAT YEPTEKH 110 YCIOBHIO 3adadd. M3MepATs nuHeHHBIC H
YIJIOBBIE BeJTMUMHEL. PermnaTs 3a7a4y Ha BBIYUCIICHHE JUTHH OTPE3KOB H BEJIMYHH YIJIOB.

Jlenate rpyOyi0 OLIEHKY JIMHEHHBIX M YTJIOBBEIX BEJMYHH IPEIMETOB B PEANbHOM JXKHM3HH, PasMepoB
IPHPOIHEIX 00beKTOB. Pa3miuars pa3Meps! 3THX 0OBEKTOB 110 TOPSIKY BEJIHYHHEL

CTpouTh "YepTexH K FeOMETPUYECKHM 3a/1a9aMm.

ITonb3oBaThCsl NpPU3HAKAMH pPaBEHCTBA TPEYTOJBHHKOB, HCIONB30BaTh MPH3HAKH H  CBOHCTBA
paBHOOEIPEHHBIX TPEYTOIBHUKOB IIPH PEIIEHHH 3a/1a4.

ITpoBOAMTE JIOTHUECKHE PACCYKICHUA C HCIIOJIE30BAHUEM T€OMETPHYECKHX TEOPEM.

ITonb30BaTECS MPU3HAKAMH PABEHCTBA IPSIMOYTONBHBIX TPEYrOJILHHUKOB, CBOMCTBOM MEIMAaHEI,
MPOBEASHHOM K THIIOTEHY3€ IIPAMOYTOJIBLHOTO TPEYTOJbHIKE, B PEIICHHH FeOMETPHYCCKHX 3a/1a4.

OnpefensTh Napaule]bHOCT NPSMBIX C MOMOINBIO YIJIOB, KOTOpBIE 00pa3yeT ¢ HHAMH CeKylnas.
OnpezenaTs NapauieIbHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK OJTHOM NMPSIMOi 10 TOHEK
APYToH MpAMOH.

Pemath 3aa4u Ha Kyrerdatoit Gymare.

ITpoBOMUTE BBIYMCIEHHA W HAXOOUTh YHCIIOBBIE W OYKBEHHBIE 3HAYCHHS YTJIOB B I€OMETPHYESCKHX
3a]1a9ax ¢ HCIOIb30BAHMEM CYMMEI YIJIOB TPEYTOMEHUKOB ¥ MHOTOYTOJNIBHUKOB, CBOHMCTB yITIOB, 00pa30BaHHBIX



IIpH TIEPECEYECHHHM [BYX [apajUlelbHBIX NPAMBIX CeKymed. Pemars nmpakTHuecKue 3aJadd Ha HaXO0XKICHHE
YIJIOB.

Branere nNOHATHEM TIeOMETPHYECKOr0O MecTa TO4YeK. YMeTh OnpelelirTs OHcceKTpucy yria u
CepEeIMHHBIN NEPIEHMKYJIAP K OTPE3KY Kak NreOMeTPHYECKHEe MECTa TOUEeK.

DopMyIHpOBaTh ONPEIETIeHUs OKPY)KHOCTH M Kpyra, XOp/ibl ¥ JHaMeTpa OKPYIKHOCTH, TOJIB30BaThCs HX
CBOMCTBaMH. YMETH IIPUMEHSATE 3TH CBOMCTBA MPH PEINEHUH 3a71ay.

Braners mOHATHEM ONMCAHHOM OKOJIO TPEYroAbHHMKA OKPYXKHOCTH, YMETh HAXOJUTh €& IEHTP.
IMonp3oBaTtees GakTaMu O TOM, 9TO OHCCEKTPHCE! YITIOB TPEYTOJIBHAKA NIEPECEKAIOTCA B OXHON TOYKE, U O TOM,
9TO CEpPEIMHHBIE NEPIEHUKYIIAPHI K CTOPOHAM TPEYTOIbHHUKA [IEPECEKAOTCS B OJTHOM TOYKE.

Bnaners moHATHEM KacaTeNbHOM K OKPYJKHOCTH, IIONIB30BaThCAd TEOPEMOH O INEpHeHAMKYJISIPHOCTH
KacaTeIbHOH M pajnyca, IPOoBeAEHHOIO K TOUKE KacaHusl.

[Tonb3oBaThest MpOCTEUIIMME FEOMETPUYECKUMH HEPABEHCTBAMM, ITOHUMATh MX MPAKTHYECKUH CMBICIL.

ITpoBoAMTH OCHOBHBIE FeOMETPUUECKHE IIOCTPOEHHS C IIOMOIIBIO IIUPKYJIS U JIMHEHKH.

K koHny oby4yenus B 8 kiacce 00y4aromuiics NOTYYUT CICAYIOIIAE [IPEAMETHBIE Pe3yIbTaThL:

Pacno3HaBarh OCHOBHBIE BHJIBI HETHIPEXYTONBHHUKOB, UX 3JIEMEHTHI, [I0IB30BATHCA HX CBOHCTBAMH IIpH
pelLIeHHH reOMeTPUIECKHX 3a/1ad.

[IpumeHs TS CBOMCTBA TOYKH MepeceUeH s Me/IHaH TPeyToIbHAKA (IIeHTpa Mace) B PeIIeHHH 3a/1ay.

Bnamets monsiTieMm cpeiHed TMHUU TPEYTOIbHHUKA U TPAMCIUH, IPHMEHATE UX CBOMCTBA IPH PEINCHHH
reoMeTpuueckux 3anad. Ilonmb3oBaThesi Teopemoit @anmeca M TEOPEMOH O MNPOIOPIMOHANBHBIX OTPE3KAX,
TMPUMEHSTh UX JUTS PEeIeHus IPaKTHIeCKUX 3a/1a4.

[IprMeHATh MPU3HAKH OO0 TPEYTOIILHAKOB B PEIIEHHH TE€OMETPHYECKHX 3a/1a4.

IMone3oBatees Teopemoit [Tudaropa Ans pemieHus reOMETPAYECKHX M IpakTHYecKuX 3amad. CTpouTs
MaTeMaTHYeCKyI0 MOJElb B MPaKTHYECKUX 3a7avax, CaMOCTOATENBHO [eNarsk YepTéX M HaxoIuTh
COOTBETCTBYIOIIHE UTHHEIL

Bnaners mMOHATHAMM CHHYCAa, KOCHHYCa M TaHI€HCA OCTPOrO YIJa IMPSMOYrOJIbHOIO TPEYTOJIbHHKA.
[Tonn3oBaThest STUMHU MOHATHIMH JUIS PEIICHUS IPAKTHYECKUX 3a1ad4.

Beraucisrs (pasnuyeEbIMA Criocobamu) MUIOIMaAs TPEyroNbHMAKA W IUIOMAJH MHOTOYTONBHBIX (uryp
(mone3ydck, rae HeoOX0auMO, KanbKyIaTopoM). [IpuMeHsITh NoTyYeHHbBIE YMEHHS B IIPAKTHYECKHX 3a7a4ax.

Brnasers MOHATHSMU BIMCAHHOTO ¥ LEHTPAIBLHOrO yria, HCIONb30BaTh TEOPEMBI O BIHCAHHBIX Yrilax,
yIJIax MeXxIy Xopaamu (CeKyIIMMH) U yrjie MeXIy KacaTeIbHOH M XOpIOH IpH PEIeHUH TeOMETPUYECKHX
3amay.

BrmaymeTs MOHATHEM  ONMCAHHOIO  YETBHIPEXYTIOJbHHKA, [PHUMEHATh  CBOMCTBA  ONHCAHHOIO
YeTHIPEXYTOJILHUKA IIPY PEeIleH!H 3a1ad.

[IprMeHATs TOXyYeHHbIC 3HAHKHS HA NPAaKTHKE — CTPOMTH MAaTeMaTHUIECKUE MOJIECIH /I 3a/1a4 pealbHON
JKA3HU ¥ [IPOBOJIMTH COOTBETCTBYIONIME BEIYUCICHUS C MIPUMEHEHNEM 110001 U TPUTOHOMETPHH (II0JIB3YSCh,
r7ie HeoOX0IMMO, KaIEKYIATOPOM).

K xonny o6yuenns B 9 kiaacce o0ydaromuiics MONIYYUT CleAYIOUHUEe IPeIMETHEIE PE3yILTaThI:

3HaTh TPHTOHOMETpHYECKHEe QYHKIIMHA OCTPBHIX YIJIOB, HAXOAUTH C HX IOMOIIBIO PAa3IMYHbIE 3JIEMEHTHI
IPAMOYTOJILHOTO TPEYrOJNBHUKA («pEeIeHHe NPAMOYTONBHBIX TPEYTroJbHHKOBY). HaxomuTe (¢ momompro
KaJIbKYJBSITOPA) JUTHHBI B YTJIBI JUIsL HeTabIUYHbBIX 3HAUYCHUH.

ITone3oBaTecst (opMylaMH NPHBEJCHHS W OCHOBHBIM TPUTOHOMETPHYECKHM TOKIECTBOM JUIS
HaXOXXIEHUS COOTHOIIEHUH MEXKIy TPUTOHOMETPHUYECKHUMH BETHYHMHAMH.

Hcnons30BaTh TEOpeMBl CHHYCOB M KOCHHYCOB JUIL HaXOJKIEHHS Pa3H4HBIX 5JIEMEHTOB TPEYTOJbHHKA
(«pereHue TPEYTOJBHUKOBY), IPUMEHATD HX IIPH PEUICHHH ICOMETPHYCCKHX 3a1ad.

Bnaners momsTHSMH TipeoOpa3oBaHHs I0M00MS, COOTBETCTBEHHBIX 3JIEMEHTOB IONOOHBIX Guryp.
[Tons30BaThest CBOMCTBAMH MOAZOOUS MPOU3BOJIBHEIX (DHUTYp, YMETh BBIYHCISTH JUIMHBL H HaXOJWTh YITIBI Y
nonoOHbIX ¢uryp. IIpEMeHATH CBOMCTBa IOJOOHS B IIPAKTHYECKHX 3ajadaX. YMETb IPHBOJAMUTH IPUMEPBI
no00HBIX QUIYp B OKpYy’KaloIeM MHpe.

ITons30BaTECSl TEOpEMaMH O IPOM3BEIEHUH OTPE3KOB XOpA, O NMPOH3BEIECHHH OTPE3KOB CEKYLIMX, O
KBajipare KacaTelbHOH,

Ilosb30BaTECS BEKTOpaMH, IIOHMMATh HX IEOMETpPHYECKHH M (H3HYECKHIl CMBICH, NPHMEHATH UX B
PEIIEHHH TEeOMETpHYEeCKHX M (H3udeckux 3azad. [IpEMeHSTH CKalsIpHOE MPOH3BEICHHE BEKTOPOB JUIA
HAXOXKIEHUs JUTMH | YTIIOB.

ITonb3oBaThCs METONOM KOOPAMHAT HA ILIOCKOCTH, NMPUMEHSTH €ro B PEIEeHUH TIEOMETPUYECKHX M
IIPaKTHYECKHX 3a1a4.



BraneTs MOHATHAMH IIPaBHIBHOTO MHOTOYTOJIBHHKA, IUIMHBEI OKPYXKHOCTH, UTHHEI JIYTH OKPY’KHOCTH H
pajlMaHHOM MepHhI yTJia, yMETh BBIYHCIATE ILIONIAb Kpyra u ero dacreit. [IpumMenaTs nosydeHHble yMEHHS B
[IPaKTHYECKHX 3a/1a4ax.

HaxomuTe ocH (WM LEHTPH) CHMMETPUH (HUTyp, NPUMEHSTH IBHXKEHHS IUIOCKOCTH B IIpocTeHImux
ClTydasx.

[IpuMeHATs NOTydIeHHbIC 3HAHHSA Ha IIPAaKTHKE — CTPOHTH MaTeMaTHISCKUE MOJICIH AT 3a1ad pealbHOH
KM3HM M IIPOBOJMTE COOTBETCTBYIOIIWE BBIYMCIECHUS C IPHMEHEHHEM I0J00MS U TPUTOHOMETPHYECKHX
$yHKIH# (OMB3YACH, IJIe He0OX0IUMO, KAJBLKYIATOPOM).



TEMATHYECKOE IIJIAHUPOBAHUE

8 KJIACC

Ne - Koan4ecTso 4acoB Jnexrponnsie (udposbIe)
b auMeHOBAHHE PAa3/eJIOB H TeM NPOrpaMMBbI
n Bceero Konrpoasnsie | [IpakTaueckne | 00pasoBaTejbHbIe pecypehl
paboThI paboTbl
" bubmorexa [JOK
1 [Hospesyroms i . https://m.edsoo.n/7f417¢18
9 Teopema ®aneca u TeopeMa 0 OPOHOPIHOHANBHBIX 15 1 Bubmmorexa [IOK
OTpe3Kax, noJI0OHbIe TPeyToJILHUKH https://m.edsoo.ru/7f417¢18
3 [nomans. Haxoxnenue miomanei TpeyrojbsHUKOB U 14 1 Bbubmorexa [[OK
MHOTOYToJBHBIX ¢Guryp. Ilnomanm noo6HX GHIYp https://m.edsoo.ru/7f417¢18
- Teopema ITudaropa u Hayana TPHrOHOMETPHA 10 1 Eggf;fﬁiﬁiorﬁf? 417018
Vsl B OKpyXHOCTH. BricasHble W ONMCaHHBIC
5 YeThIpeXyroJbHuKH. KacaTenbHbie K OKpY/KHOCTH. 13 1 Egﬁgfﬁe‘:;fiorﬁﬁ 41718
Kacanune okpyxHOCTEH )
6 IToBTOpenune, 0600menne 3HaHuk 4 1 Eﬁgﬁxﬁzﬁsiﬁﬁﬁ 417¢18
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0




9 KJIACC

Ne KosmmiecTBo 4acoB AaexTponnbie (AGpoBHIE)
HanmenoBanue pa3iejioB H TEM MPOrpaMMbI
n/n Bcero Kourponsusie | [Ipakraueckue | 00pazoBarebHbIe pecypehbl
padoTel patoThI
1 Tpuronomerpus. TeopeMbl KOCHHYCOB H CHHYCOB. 16 1 butmmorexa [HOK
Pemmenne TpeyrojbHUKOB https://m.edsoo.ru/7f41al2¢
2 [IpeobpazoBanue noxobus. MeTprdaeckue COOTHOIIEHUA B 10 1 butmmorexa [IOK
OKpYHOCTH https://m.edsoo.ru/7f41al2c
bubmmoreka [JOK
. Bexrops: 12 ! https://m.edsoo.ru/7f41al2¢
bubauorexa [[OK
4 JlexapToBbl KOOPIHHATEI Ha ILIOCKOCTH 9 1 https-//m.edsoo.ra/7f41a12c
5 IIpaBunsHbBIE MHOTOYTONBHUKHA. J[TMHA OKPYKHOCTH U bubmuorexa [JOK
i 8
IUTONTA/(b Kpyra. Beraucienue miomaaen https://m.edsoo.ru/7f41al2c
bubnuorexa IIOK
G | SR ORI 6 https:/m.edsoo.ru/7f41al2c
" bubmorexa [JOK
7 l IToBTOpenue, 06001IeHHE, CHCTEMATH3AIMS 3HAHUA 7 2 hitps-//m.edsoo.ru/7f41a12c
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0




HOYPOYHOE IINTAHUPOBAHME

8 KJIACC -
N}l Tema ypoka Koamec';?o reoe u Hara DaexTpoHHbIe HHPPOBHIE
s Beero AETRONLELIE PAKTHHCCKHE | yyyaenns obpazoBaTe/IbHbIE pecypehl
paboThI paboThI
1 v . { 01 vepens bubmuorexa [IOK
APATIGIOTR M, A0 MR J chnRCTR ceHTabps https://m.edsoo.ru/88671af2
) 1 & 1 01 vepnens | bubmoreka [JOK
apajlIeNorpamMM, ero IpH3HAKHA H CBOHCTRA ceHTa0ps https://m.edsoo.ru/88671ca0
3 n " 1 02 nemens | bubmorexa IJOK
apajuieNiorpaMM, ero NpH3Hak|d H CBOHCTBA cemroyiina https-//m.edsoo.ru/8867 1 cad
4 YacTHbIe CllyYad HapauieiorpaMMoB (IpIMOYTOIBHHEK, 1 02 vemens | bubmmoreka IJOK
pomO, KBaapar), MX IIPH3HAKH M CBOHCTBa ceHTAOpA https://m.edsoo.ru/8867 1dea
5 YacTHbIE cITy4an napajuielorpaMMoB (TIPIMOYTOJIbHHK, 1 03 nenens | bubmuorexa LIOK
poM0, KBaapar), UX NPHA3HAKH U CBOHCTBA ceHTabps https://m.edso0.1u/8867120
6 YacTHbIe cITy9aH napajuielIorpaMMoB (TIpAMOYTONBHHUK, 1 03 nepens | bubmoreka IIOK
pom0, KBajpar), MX MPU3HAKK M CBOHCTBA cenTa6ps https://m.edsoo.ru/8867209¢
B 1 04 nepens | bubmmoTexa [JOK
PRHEHEE centsiops | hitps://m.edsoo.ru/88672358
8 p 6 1 04 nenens bubmuorexa LJOK
i s e ceHTabps https://m.edsoo.ru/8867252¢
9 P 6 1 01 nenens | bubnmorexka I{OK
ki il okT0ps | https://m.edso0.ru/88672858 |
10 | M 1 01 Henens bubmuorexa LIOK
ET0A YABOCH MCTMETED OKTAOps https://m.edsoo.ru/88672b14
1 1 02 mvenens bubimorexa IJOK
IenTpansHas cuMMeTpus oKTH6ps https://m.edsoo.ru/88672b14
" " 02 nenens | bubmorexa 1IOK
12 | KonrposneHas pabota o teme "UeThIpEXyroIbHUKA 1 1 ok https://m.edsoo.r/88672c9%
13 Teopema Paneca u TeopeMa 0 IPONOPIHOHATBHBIX 1 03 mepens | bubmuoreka IJOK
OTpe3Kax okTAOps https://m.edsoo.ru/8867337a
14 |c | 03 mepens | bubnuorexa 1JOK
PETHIE BRHEE TPRYTORRNIER okTa0ps https://m.edsoo.ru/88672e0c |
15 |c q 04 wemens | bubnuorexa L{OK
i OKTAOpA https://m.edsoo.ru/88672f38
._ 04 nenens | Bubmorexa I{OK
16 | Tpanemusi, e€ cpenusist THHAS 1

okTa06ps

https://m.edsoo.ru/88672358




. 05 nenens Butmuorexa [TOK
17" | Tpanenss, eB cpegpt mim oKTSOpA htps:/m.eds00.ru/88673064
18 | IlponmoprimoHaibHBIE OTPE3KH DX SR babymoresa LIOk
PN P OKTSOps https://m.edsoo.ru/88673794
1 e ———— 02 nenens | bubnmmorexa [{OK
potiop P HOS6Ps https://m.edsoo.ru/88673794 |
I 02 wepens | bubmmorexa [JOK
P TP HOAOPA https://m.edsoo.ru/886738fc
03 mepens | bubmmorexa I{JOK
21 | IlogoGHele TpEYroaLHHKH HOAOPS https://m.edsoo.ru/88673a78
03 wepens | bubmmorexa IJOK
22 | Tpr npuanaka NOROOER TREFTOILHEROD HOAOps https://m.edsoo.ru/88673bae
23 | Tpu npuzHaka mogoOHs TPEYroOJEHHKOB U B BabsROTeRA TIO
HOAOPA https://m.edsoo.ru/88673d52
04 sepens | bubmorexka [JOK
24 | Tpu npusHaka HOX0GHS TPEYTONEHHKOB HOAOps https://m.edsoo.ru/8867400e
01 uenmens
25 | Tpu npusnaka nmogobHs TpEyroaLHAKOB xeabps
2% [Ipumenenue noo6us Mpu pemeHHy MPaKTHYECKAX 01 senens
3ajaq nexadps
27 Konrtponsras pabora o reme "[Too6ub1e 02 wepenn | bubmaorexa [JOK
TPEYTOJIbHAKH" nekalps https://m.edsoo.ru/8867445a
28 | CpoiicTBa muomaneli reoMeTpudecKux Quryp 02 Henein Brbmaorexa LIOK
nekabps https://m.edsoo.ru/886745fe
29 DopMysl JUIS IUIOMANH TPEYroIbHUKA, 03 wenens | bubimoreka [{TOK
napasuieorpaMma nexabps https://m.edsoo.ru/88674860
30 DopMyIIHI UL IUIOINAU TPEeyToJIbHUKA, 03 uepens bubmmorexa [{OK
napaie/iorpaMma nexabps https://m.edsoo.ru/88674a22
31 @opMyIIBI TS IUIOMAAH TPEYTOIbHHUKA, 04 mepens | bubimorexa [[OK
napajuiejaorpaMma nexabpst https://m.edsoo.ru/88674a22
3 DopMyJIsl IS IUIONIAH TPEYTroJIbHUKA, 04 wepens | bubmuorexa I{OK
napajiesiorpaMmma nexabps https://m.edsoo.ru/88675288
13 @DopmyITB! 714 IUIOMIAAH TPEYTOJIBHHKA, 02 uenens Bbubrmorexa [JOK
napajuiesorpaMma AHBAPA https://m.edsoo.ru/8867542¢
34 | Beraucnenue romaen cloxHbxX Guryp 02 vare | Babomoresn LIOK
SHBapst https://m.edsoo.ru/88674¢78
03 mepens | bubmuorexa [JOK
93 | TImOmaRgE QUETD v KIersaroll imMare stHBaps! https:/m_edsoo.ru/8867473¢




36

[Tnomau nonobHLX Guryp

03 Hepens

sHBaps
04 nepens
37 | IInomanu nogobHEIX GHUTyp i
04 vepens | bubmmorexa LIOK
38 | 3azaum ¢ MPAKTHYECKAM COACPIKAHAEM AHBaps hitps://m.edsoo.ru/88675558
01 wepens | bubmoreka IJOK
39 | 3apaw ¢ NPAKTHYECKHM CONEPIKAHIEM (erpans https://m.edsoo.ru/88675684
40 Pemenne 3a/1a49 ¢ IOMOIIBIO METOAA BCIIOMOTATEILHOM 01 Hepens bubmoreka [IOK
IJIOINAIH (espans https://m.edsoo.ru/88674190
" " 02 menens | bubimorexa I{OK
41 | Konrpomenas pabora no teme "ILiomas derpans https://m.edsoo.ru/8867579¢
B 02 nenens | bubmmoreka ITOK
42 | Teopema Ilugaropa u e€ npuMenenye despans | https:/m.edsoo.ni/88675918
. 03 mepens | bubmmorexa IJOK
43 | Teopema Ilndaropa u e¢ npuvencHue (eppans https://m.edsoo.ru/88675918
) 03 mepens | bubymoTexa [JOK
44 | Teopema ITugaropa u e€ npumeneHne dberpans https://m.edsco.r/88675abe
04
45 | Teopema Iludaropa u e€ npumenenue @:;;T '
i 04 nenens
46 | Teopema Iludaropa u e€ npumenenue e
OmnpenieneHne TPHrOHOMETPHYECKUX (DYHKITHH OCTPOTO
47 | YT7a OpAMOYTONLHOTO TPEYTOIbHHK, 01 senens | bubmaorexa [JOK
TPUTOHOMETPUYECKHE COOTHOIIEHHUS B IPSIMOYTOITBHOM mapr https://m.edsoo.ru/88675d32
TPEYTOJIbHUKE
01 venens bubmoreka IIOK
48 | OcHOBHOE TPUTOHOMETPHYECKOE TOKAECTBO Mapr https://m.edsoo.ru/88675f44
49 | OCHOBHOE TPHTOHOMETPHYECKOE TOIKIAECTBO ﬁ;:ﬂem
02
50 | OcHOBHOE TPHTOHOMETPHUYECKOE TOKAECTBO Ma;‘:ﬂm
5 Kontponenas pabora no reme "Teopema Iludaropa u 03 mepnens | bubmmorexa IJOK
Hayasa TPHrOHOMETpHH" MapT https://m.edsoo.ru/8a1407¢8
59 Brucannbie W 1eHTpaIbHEBIE YIIILL, YTOJI MEXTY 03 nepnens | bubnmorexa [OK
KacaTenbHOH ¥ XOpao# MapTt https://m.edsoo.ru/8al415b2
53 Briicanusie u HEHTPAIBbHBIE YITIbI, YTOJI MEXKIY 01 senens bubmiorexa [JOK
KacaTelbHOH H XopaoH anpens https://m.edsoo.ru/8a141940




54 BrucanHBble B EHTPAIBHEBIC YT, YTOJI MEXLY 1 01 semens bubmuorexa IJOK
KacaTeJIbHOH H XOpIoH arpess https://m.edsoo.ru/8al41b34
02 Henmens
55 | Vsl MeXIy XOpAamMH U CeKyIMMH | ——
02 nepens
56 | Yrusl MeXIY XOpJaMH H CeKYIIMME 1 tigsesin
57 Brincannele B onmAcaHHbIe YETHIPEXYTOIBHAKH, HX 1 03 wepens | bubmorexa I{IOK
[IPU3HaKd U CBOHCTBA anpess https://m.edsoo.ru/8a140{86
Brucanubie 1 onmucanubie YeTBIPEXYIOILHUKH, UX 03 megens | bubmorexa [JOK
58 . 1 ; -
NPH3HAKA B CBOHCTBA anpens https://m.edsoo.ru/8a1416d4
BriucanHsle # ONUCaAHHBIC YETHIPEXYTOMBHUKH, UX 04 wenens | bubmorexa IJOK
59 4 1 .
IIPH3HAKHA H CBOHCTBA anpens https://m.edsoo.ru/8al416d4
[Tpumenenue CBOWCTB BITUCAHHBIX U ONTUCAHHBIX
. 04 mepens
60 | 9eTBIPEXYTOILHUKOB NPU PEIICHHAH I€OMETPUIECKHX 1 sl
3ajad :
[Ipumenenne cBOMCTB BITHCAHHBIX H OMHCAHHBIX
= 05 Hepens
61 | 4eThIpEXYrOIILHUKOB [P PEIEHUH I'€OMETPHYECKHX 1 sl
3ana4
62 B3auMHoOe paciioioxkesune AByX OKpyKHOCTEH, obmue 1 05 nenens bubmorexa [TOK
KacarelbHbIe anpens https://m.edsoo.ru/8al410a8
i 01 wenmens Bubmorexa IJOK
65 | Kecunwe orpymaourel L mali https://m.edsoo.ru/8a1410a8
KonTpossHas paboTa o teme "VYTIIbl B OKPYXHOCTH. 01 wemens | bubnuoreka ITOK
64 o 1 i
BrucasHbIe H OITHCAHHBIC YETHIPEXYTOILHHKH Mai https://m.edsoo.ru/8a141c88
65 IToBTOpEHHE OCHOBHBIX MNOHATHH H METOZOB KypCOB 7 H 1 02 mepens | bubmuoreka [IOK
8 kiraccoB, 00001EeHe 3HAHTT Mau https://m.edsoo.ru/8al41ddc
66 IloBTOpEHHE OCHOBHBIX MOHATHI H METOIOB KypcoB 7 U 1 02 mepens | bubmmoreka [TOK
8 xiaccos, 0600HEHEe 3HAHAK Mai https://m.edsoo.ru/8al41efe
03 menens bubmuorexa IJOK
67 | Mirorosas KOHTpONEHA: paGoTa L Maii https://m.edsoo.ru/8a142368
68 [ToBTOpEHHE OCHOBHBIX IIOHATHI U METOZ0OB KYpPCOB 7 H 1 03 wenens | bubmuorexa [{OK
8 xiaccos, 0000ImeHe 3HAHMNA Maii https://m.edsoo.ru/8al420ac
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




9 KUIACC

Ne

Koau4gecTBO 9acoB

Tema ypoxka Hara JdiiekTpoHHbIE HH(pOBLIE
n/n Bceero Konrpoasnsie | [lpakraveckne Msyacnms | 06pAOBATENLILIE peCypen:
padoThl paboTsl
) OnpenesieHAe TPUrOHOMETPAYECKHX (DYHKIIHH YTIOB 1 01 mepens | bubimotexa [{OK
ot 0° no 180° cenTaOps https://m.edsoo.ru/8a1424bc
01 nenena
2 ®opMyITBI IPABEACHHS 1 cerrabon
3 T 1 02 Henmens bubmmorexa [JOK
SUPENA Lochng R ceHTAdps https://m.edsoo.ru/8al4336¢
4 T 1 02 nenens
eopemMa KOCHHYCOB ———
5 T | 03 Henena bubmorexa [IOK
e e CeHTADps hitps://m.edsoo.ru/8al42d5e
6 T | 03 nepens | bubmmoreka LIOK
ROPEMG EREyoRR ceHTa0ps https://m.edsoo.ru/8al42e8a
04 nenens
7 Teopema cunycos 1 cermabps
04 Henens
8 Teopema cunycos 1 i
9 HaxoxneHnue JJIMH CTOPOH M BEJTMYHH YTJIOB 1 01 vepens | bubmmorexa [JOK
TPEYTOJILHAKOB okTabps | https://m.edsoo.ru/8a1430b0
10 B R | 01 nenmens bubmoreka [[OK
S i OKTAOpPs https://m.edsoo.ru/8al42ac0
11 Pemenue TpeyronsHUKOB 1 (Rmenens: | Batmmes 0K
ey - okTAOpA https://m.edsoo.ru/8al42ac0 |
12 p 1 02 nenens | bubmoreka [JOK
SHIERRE TREYTOILARESD OKTAOps https://m.edsoo.ru/8al42ac0
13 PellIeHIE TheVIOLHHKOR 1 03 nenens | bubmorexa [{OK
Tpeyro OKTSIOps https://m.edsoo.ru/8al42ac0
14 [IpaxTHyeckoe NpUMEHEHHUE TEOPEM CHHYCOB H 1 03 nenena bubmoreka [JOK
KOCHHYCOB OKTAOpA https://m.edsoo.ru/8al42c3c
15 [IpakTHUecKO€ IPUMEHEHHE TEOPEM CHHYCOB H 1 04 wenens
KOCHHYCOB OKTA0pA
16 KonTtponsnas pabora no reme "Pemenue 1 1 04 venens | bubmmotrexa [JOK
TPEYrojJbHUKOB" OKTAOpPA https://m.edsoo.ru/8al4392a
17 | IlorsiTHe 0 IpeoOpa3oBaHuy 000U 1 Saitppny | SHBIEETRGR LS

| oKTAOpA

https://m.edsoo.ru/8al43ab0




18 CooTBeTcTBeHHbIE 37IeMEeHTHI IOJ00HBIX Guryp USmepeine | Batmmacre TOK
e o OKTAOpA https://m.edsoo.ru/8al43ded
19 C 5 b 02 nenens
OOTBETCTBEHHBIE 3JIEMEHTHI IOJJ00HBIX GHUryp "
T e 2| B 10K
mp o L KyImuX, T€0p HOAOPS https://m.edsoo.ru/8a14406e
KBaJlpare KacarenbHOH .
g ([DE T oo s | Buborera €
p 1 Tp KyImpX, Teop HOAOPs https://m.edsoo.ru/8a1441a4
KBaJIpare KacareiabHOH
g s T s 0| s LK
Bp - 1P % BooRY »TE0P HOAOpA https:/m.edsoo.ru/8a1442da
KBaJIpaTe KacaTelbHOI
2 [Ipumenenue TeopeM B peNICHHUN Fr€OMETPHICCKHX 04 wepens | bubmuoreka [JOK
3a1aq HOAOps https://m.edsoo.ru/8a143f06
24 IIpumeHeHHE TEOPEM B PENICHUH INeOMETPUIECKHX 04 vepens | bubmortexa [JOK
3a1a4 HOAOps https://m.edsoo.ru/8al443fc
75 [IpumMenenne TEOpeM B PEIICHUH M€OMETPHYECKHX 01 venens | bubmorexa [{OK
3a1a4 nexabps https://m.edsoo.ru/8a144578
KonTtponbnas pabora no teme "[Ipeobpazosanne 01 menens | bubmmorexa [{OK
26 =
nozo06us. MeTpuueckie COOTHOLIEHHUS B OKPYKHOCTH nexabpst https://m.edsoo.ru/8a1447a8 |
Onpenenenue BeKTOpoB. PH3HUeCKHi 1 02 wenens | bubmmoreka IJOK
27 i .
reOMETPHYECKUN CMBICIT BEKTOPOB nekabpst https://m.edsoo.ru/8a144960
)8 CnoeHue ¥ BEMMATAHWE BEKTOPOB, YMHOKEHHE 02 wenens | bubmuorexa ITOK
| BEKTOPA Ha YHCIIO nexabps https://m.edsoo.ru/8al44a8c
9 | Crnosxenue 1 BEMATAHHE BEKTOPOB, YMHOXKEHHE 03 mepens | bubmotexa [JOK
| BEKTOpA Ha YKCIIO nexabps https://m.edsoo.ru/8a144d52
30 CnoxeHue W BhIYUTAHUE BEKTOPOB, YMHOKEHHE 03 nenens
BEKTOPA HA YHCJIO nmexabps
31 Pasno)xenue BexTOpa N0 ABYM HEKOJUIHHEAPHBIM 04 nenens
BEKTOpam nexabps
32 Koopaunats! BekTOpa 04 nogeny. | Bubmaorexa IIOK
pA P nexabps https://m.edsoo.ru/8al44fbe
33 CkanspHoe Mpou3Be/ICHHE BEKTOPOB, Er0 IPHMEHEHHE 02 wenenn | bubnumorexa [JOK
JUTISL HAX0MICHUS JUTHH U YIJIOB SHBapA https://m.edsoo.ru/8al14539¢c
34 CkanspHOE IIPOU3BEICHHE BEKTOPOB, EI'0 IPHMEHECHHUE 02 nenens | bubimorexa [JOK
JUISL HaXOXK/ICHUS JUTHH | YIJIOB sIHBapA https://m.edsoo.ru/8al14550e




35 p 03 memens bubmmoreka [JOK
CHIFHRE S8 0 SOMOCURO BEKTUPOR SHBAps https://m.edsoo.ru/8al44c3a
36 T ——— 03 mepens bubmoreka [JOK
SAR C TIOMOIIRIO BERI0poB sHBapA https://m.edsoo.ru/8al1458c4
37 [IprMeHenve BEKTOPOB JUIS peleHus 3a/1a9 (PH3NKH E:Bl;;l;m
04 venens | bubmorexa IIOK
n "n
38 Korrpom:ras pabora mro Teme "Bexropst SHBapA https://m.edsco.ru/8al45b08
01 nenens
39 JlexapToBBI KOOPAMHATHI TOYEK HA MIOCKOCTH despans
40 VpaBHEHHE IDSMOi 01 nenens bubmorexa [{JOK
P p despans https://m.edsoo.ru/8al45¢48
41 | YpaBuenue npsmoit gi :;u;m
42 VaBHeHHE 02 nepens | bubnmuoreka [{OK
P R ChPTR OV henpans https://m.edsoo.ru/8al4635a
19 Koopaunatsl TOYeK nepecedeHnst OKPYKHOCTH U 03 memens | bubimmoreka [{OK
IIPsMOH beppans https://m.edsoo.ru/8al46620
44 Metop KoOpAUHAT NPH PElIEHHH réOMETPHYECKUX 03 nenens
3a/ia4d, IPaKTHYECKUX 3a1a4 derpans
45 MeTo KOOPMHAT NPH PEIIEHAN N'eOMETPHYECKUX 04 nenens
3ajia4, IpakTHYECKHUX 3a1a4 enpas
46 Mertox KOOPIMHAT [P PEIICHUN FreOMETPHUECKAX 04 vepens
3a/la4, NIPaKTHYECKUX 3a/1a4 (espans
47 Kontpomsnas pabora o reme "JlexaproBst 01 nemens | bubmuorexa [JOK
KOOPIHHATHI Ha TIOCKOCTH" Mapr https://m.edsco.ru/8al46ele
48 IIpaBuiIbHEIE MHOTOYTOJILHUKH, BEIYUCICHHE HX 01 nenens | bubmuorexa [IOK
3JIEMEHTOB Mapr https://m.edsoo.ru/8al 46fda
02 vepens | bubmuorexa [JOK
« Hncne ir. JAmia GKpyREUCTH MapT | https://m.edsoo.ru/8al472¢8
|
02 Henens bu6muoreka [TOK
50 Hucno . Jimana okpyxHOCTA Mapr https://m.edsoo.ru/8al4714c
51 JlnuHa Tyru OKpy)KHOCTH gi;:ﬂeﬂﬂ
59 P m s 03 nepens | bubmoreka [JOK
e PRy MapT https://m.edsoo.ru/8al47]4c
53 o ac — 01 nenens | bubimorexa [JOK
i - el " anpesis https://m.edsoo.ru/8a147426




54 I 1 01 vepens Bubmoreka [JOK
CETAN R Ly OVIEGRS, CoLaiEe anpens https://m.edsoo.ru/8a147750
55 [ 1 02 enenss | bubmoreka [{OK
Qe MalrL A, SEICIUNR GRS anpeist https://m.edsoo.ru/8a147750
56 [Tonsit WKEHUH TJIOCKOCTH 1 02 rezens | Bubmaorexa LIOK
_—— anpess https://m.edsoo.ru/8a147c82 _
03 Henmenst bubmmoreka I{OK
- e A S 1 anpeJis https://m.edsoo.ru/8a147f16
03 nenens Bubnuorexa LIOK
58 TapanientHEL NEPEHOC, IOBOPOT 1 anpess https://m.edsoo.ru/8al47f16
o 04 nepnens

59 [TapannensHbiii nepeHoc, MOBOPOT 1 atiae

60 [TapannensHbli HEpeHOC, ITOBOPOT 1 24 i?f;em

61 IlpuMereHue ABIKCHUI IPH PEIEHUH 33144 1 05 nezens | Bubmmorexa IIOK

P © AB P p 3al anpess https://m.edsoo.ru/8al14830e2
KountponsHas pabora mo temam "[IpaBuibHble
05 nenens

62 MHOTOYTONBHAKA. OKpYKHOCTE. JIBHKEeHHS 1 anpens
miockocTr"

63 [TosTopenue, 0000IeHUE, CHCTEMATH3AIHS 3HAHMIA. 1 01 wenens | bubmorexa IIOK
W3meperue reoMeTpuyeckux Benuyud. TpeyroasHuku Mai https://m.edsoo.ru/8a148524
[TosTopenue, 0000MIeHHEe, CHCTEMATH3AIMS 3HAHMIA. 01 mepens | bubmorexa [JOK

64 1 .

I lapasniensHbIe ¥ NEPIEHIMKYJISIPHBIC TPAMBIC Mai https://m.edsoo.ru/8a148650
[ToBropenue, 0000IEeHAE, CHCTEMATH3AIMS 3HAHWIH.
02 nenens

65 OxpyxHOCTE H Kpyr. ['eoMeTpryecKkne NOCTPOEHHUS. 1 e

Yrisl B OKPYKHOCTH _
[Tosropenue, 0600ImeHHe, CHCTEMATH3AINS 3HAHWH.
02 uenens

66 Brucannble H OMMCaHHBIE OKPYKHOCTH 1 \ait
MHOTOYTOJIbHHKOB

03 nwepens | bubimorexa L{JOK

“ Hrorosax xomTpoukHaz pabiora A maii https://m.edsoo.ru/8a148920

68 [Tosropenue, 0000IICHHE, CHCTEMATH3ALINA 3HAHUI 1 1?;;113;13:1;1
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IMPOBEPSAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHMSI OCHOBHOM

OBPA3OBATEJILHOM MPOI'PAMMBI

8 KJIACC S
Kon "
SR IIpoBepsiemble npeaMeTHbIE pe3y/ibTAThl 0CBOEHHA 0CHOBHOI 00pa3oBaTe/IbHOM
BOASE NpOrpaMMbI OCHOBHOIO 00mero odpazoBanus
pe3yabTaTa
6 ["eomerpus
6.1 PacniosHaBaTh OCHOBHBIE BHBI HETHIPEXYTOJBHUKOB, MX 3JIEMEHTBI, IT0JH30BATHCA HX
' CBOMCTBAMH IIPH PEHICHUH T€OMETPHYECKUX 3a1a4
6.0 [IpumeHaTs cBOMCTBA TOYKH IEpecevYeHMA MEAWAH TpeyrojbHHKa (IIeHTpa Macc) B
= PEIICHMH 3a/1a4
Bagers moOHATHEM CcpeiHEH JHMHHH TPEYroJbHHKAa M TpANelHH, NIPHMEHSTH HX
63 CBOMCTBa MpH pelieHHH reomMeTpuyeckux 3aaad. [lonp3oBarscs Teopemoit Parneca u
: TEOpeMOo# 0 MPONOPLHOHAIEHEIX OTpe3Kax, MIPUMEHATh UX IS pelleHUs IPaKTHUYeCKUX
3amau
6.4 ITpuMeHTh NPU3HAKK 1OJ00US TPEYTOILHUKOB B PEIIEHUA N'€OMETPHYECKHUX 3a/1a9
ITonp3oBarscs Teopemoi Iludaropa mns permeHHs reOMETPHYECKAX W ITPAKTHYECKHX
6.5 3agad. CTpOUTH MaTeMaTHYECKYIO0 MOJIENb B NIPAKTHHECKHX 3a7a49aX, CaMOCTOATEIBHO
JenaTh 4epTéx U HAXOAUTh COOTBETCTBYIOLIME [UIHHE
6.6 Bnaners MOHATHSMH CHHYCa, KOCMHYCa M TaHreHca OCTPOro yrjia MpsSMOYIOJLHOIO
) TpeyroibHuKa. [1o/1p30BaThCs STUMH MOHSTHSMH JUIS PEIeHHs IPaKTHYECKHUX 3a/1a4
Berucnare  (paznMYHBIMEH - criocof0amMM) IUIO@Ab TPEYroJbHMKA MW IUIOLIAJH
6.7 MHOTOYTONBHBIX (QHUryp (MONB3ysch, TAe HeoOXOAHMO, KalbKyaaTopoM). IIpumeHars
IIOJTYJEHHBIE YMEHUS B IIPAKTHUECKUX 3a/1auax
Brnaners NOHATHSIMH BIIMCAHHOIO M IEHTPALHOrO YIJA, HCHOIL30BAaTH TEOPEMBI O
6.8 BIIMCAHHBIX yriaxX, yriaxX MexIy XopAaMu (CeKylIMMH) W YIile MeXJy KacaTellbHOH H
L ) XOPJIOH IIpH pPEelICHUH [eOMETPHYECKHUX 3a/1a4 o |
6.9 Brnasieth MOHATHEM OMUCAHHOTO YETHIPEXYTOJILHUKA, IPUMEHSITE CBOMCTBA ONIUCAHHOIO
' YeTHIPEXYTOJbHUKA TIPH PEIICHUH 3a/1a4 ]
[TpuMeHATH 0Ty4eHHbIe 3HAaHUS Ha IPaKTHKE — CTPOUTh MaTeMaTHUECKHE MOJIENH IS
6.10 3a/1ad peabHOH JKU3HH U MPOBOJUTE COOTBETCTBYIOIIHE BBIYMCIEHUA C IIPUMEHEHUEM
0100Hs © TPHTOHOMETPHH (IIOJIB3YACh, IJIe HE0OX0IMMO, KATbKYIATOPOM)
9 KUIACC
Kox ”
B IIpoBepsiemble mpeaMeTHbIE Pe3yAbTAThHI 0CBOEHHS 0CHOBHOI 00pa3zoBaTe/IbHOI
RoReR nporpaMMsbl OCHOBHOT0 00mero odpazoBaHus
pe3yJjbTaTa
6 ['eomeTpus
3HaTh TPUrOHOMETpPHYECKHE (YHKIUH OCTPHIX YIJIOB, HAaXOJUTh C HX IIOMOIIBIO
6.1 pa3IM4YHBIE 3JIEMEHTHI NPAMOYTOJBHOTO TPEYTOJIbHHMKA ((PElIeHHE MMPSMOYTOIBHBIX
’ TPeyroNbHUKOB»). Haxomuth (C NOMOLIBIO KalbKyIsSTOpa) JMUIHHBI M YTIBI IUIA
HeTabJIMYHBIX 3HAYCHUM
[Tonp3oBatbess  QopMynaMu TNpHBeeHHS H  OCHOBHBIM TPHTOHOMETPHYECKHM
6.2 TOXKIECTBOM  JUISI HaXOXAEHUS COOTHOIIEHHH MEXIY TPHTOHOMETPHYECKUMU
BeJIMYUHAMH
Hcnonp3oBaTe TEOpEMBI CHHYCOB M KOCHHYCOB JUIS HaxOXKIACHHS pa3IHYHBIX
6.3 3JIEMEHTOB TPEyTOJIbHUKA («pelleHne TPeyroJLHUKOBY), IIPHMEHSITh UX IPH pelIeHH:
reOMETPUYECKUX 38124
6.4 Bragers nomaTHsME 1peoOpa3oBaHMs HOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB




nogo6HbIX ¢uryp. [Tomp3oBaThes cBOMCTBAME 1MOI00HS IMPOU3BOIBHEIX QHIYP, YMETh
BBIYHC/IATH [UIMHBI M HAXOJUTh YTIbl y NofoOHeIX ¢uryp. IIpmMensrs cBoiicTsa
MoKo0us B MPAKTHYECKUX 3ajauax. YMeTh IMPHUBOJUTH IPHUMEpHl Mof00HBIX (HTYp B
OKpYIKaIOIeM MHpe

6.5

IMonb30BaThCA TEOPEMAaMHE O IPOH3BEIECHHH OTPE3KOB XOPJ, 0 MPOM3BEIEHHH OTPE3KOB
CEeKYIIHX, O KBaJpare KacaTelbHOH

6.6

[Tonb30BaThCA BEKTOPAaMH, NMOHHMATE HX TeOMeTpHuecKuii u ¢u3uueckuit cMEICH,
IPUMEHATh WX B pEIICHHH TeOMETPHYeCKHX H GH3HdeckHX 3amad. I[IpamenaTs
CKaJIIPHOE IIPOH3BEICHAE BEKTOPOB UL HAXOKIASHHS [UTMH ¥ YIJIOB

6.7

ITons30BaThCd METOAOM KOOpOAuHar Ha IIJIOCKOCTH, IPpHMEHATE €Ireo B PCIICHHH
TCOMETPHYECKHAX H IMPAKTHYECKHUX 3a/ad

6.8

BirazeTs HOHATHAMHE [TPaBHJIBHOTO MHOTOYTOJIBHHKA, JUTHHE] OKPY/KHOCTH, JUIHHEI IYTH
OKPYXKHOCTH ¥ PaJHaHHON MEPHI YT, yMETh BBIUHCIATH IIOMAAb KPyTa M €ro 4acrei.
[TpUMEHATE OJTyYeHHBIE YMEHUSI B IIPAKTHYECKHX 3a/a49ax

6.9

HaxomuTe OCH WM IEHTPBl CHMMETPUH (QUryp, NPUMEHATh JABHKEHHS IUIOCKOCTH B
MPOCTEHINUX CITyHasx

6.10

TTpHMEeHSTE MOJTyYeHHbIe 3HAHNS Ha IPaKTHKE — CTPOUTH MaTeMaTHYECKHE MOJICITH s
3a/1a4 peabHO JKH3HU ¥ IPOBOAMTE COOTBETCTBYIOIHE BEIYHCIIEHHS C IPHMEHEHHEM
mogo0us © TPHIOHOMETPHYCCKHX (YyHKOuH (TIOIB3yach, TA€ HE0OX0AUMO,
KaJIBKYJIATOPOM)




IMPOBEPSIEMBIE 3JIEMEHTbI COAEPXKXAHUS

- 8 KJIACC
Kox IIpoBepsieMbIif 3JIeMEHT cOlepKAHHAS - 1
6 ["eomeTpus
6.1 YetspéxyronsHuky. [Tapamenorpamy, ero npu3Hakyi ¥ CBOHCTBA
6.2 | IIpsmoyronsHHK, poM0, KBaJIpaT, X NPH3HAKK ¥ CBOWCTBA . aeg g |
6.3 Tpanenus, papHoboKkas Tpanenys, e€ cBoicTa U Npu3Haku. IIpaMoyroisHas Tpanenus
6.4 Merton yaBoeus MeauaHbel llenTpanbHas cummerpus. Teopema @aneca U Teopema o
IIPONIOPIMOHATBHBIX 0TpE3Kax
6.5 CpemHue JHHHU TPeyrolbHUKA H TpanenuH. LIeHTp Macc TpeyroibHuKa
6.6 [TomoGue TpeyronbHUKOB, Kod(duumeHT mnoxoOus. IlpusHakd nomoOHMs TPEYTOJIBHHKOB.
IIpuMmeHeHHE 000U IPH pelIeHHH NPaKTHYECKUX 3a/1a4
6.7 DopMyIIBI IS IUIONIAIH TPEyToIbHUKa, NapaiesiorpaMma, poMba i Tparennu
6.8 CaoiicTpa miomaei reomerpudeckux Quryp. OTHOmeHHe IomaneH mofo6HIX GUryp
6.9 BeraucieHUe UI0MaeH TpeyroIbHHKOB 1 MEOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare B
6.10 | Teopema ITudaropa. [Ipumenenue Teopemsl ITudaropa npu perneHun NpaKTHYECKuX 3a1a4
6.11 CuHYC, KOCHHYC, TaHI€HC OCTpPOrO yrjila MpAMOYrOIbHOTO TpeyroibHHKa. OCHOBHOE
TPUTOHOMETPHYECKOE TOKAECTBO. TpuronoMerpudeckie GyHKkiuyu yrios B 30°, 45° u 60°
6.12 BrucaHHble M EHTPaIbHBIE YIIbl, YIOJI MEXIy KacaTelnbHOH W XOpAoH. YIIIbl MEXIY XOpAamMu H
CEeKYIIUMH
6.13 | BuoucaHHEBIE W OTHCAHHBIE YETHIPEXYTOJIBHUKH
6.14 B3anMHOe pacrosiokeHHe ABYyX OKpy:kHocTed. Kacamme okpyxsocteif. OOmue KacaTelbHBIE K
JIBYM OKPYIKHOCTSIM i
9 KJIACC
Kox IIpoBepsieMblii 371eMeHT COAePKAHUS
6 ["eomerpus
6.1 Cunyc, xocunyc, taarenc yrioB ot 0 mo 180°. OcHOBHOE TPHIOHOMETPHYECKOE TOXKJECTBO.
@opMyIIbl IPHBEIECHUS]
6.2 Pemenue TpeyroJsHUKOB. Teopema KOCHHYCOB U TEOpEMa CHHYCOB. PeleHue nmpakTHIecKuX 3a1aq
C MCIOTb30BaHMEM TEOPEMBI KOCHHYCOB U TEOPEMEI CHHYCOB
6.3 [IpeobpazoBanue noxodus. Ilogodue COOTBETCTBEHHAIX 3JIEMEHTOB
6.4 Teopema 0 poH3Be/IcHUH OTPE3KOB XOPJI, TEOPEMBI O IIPOH3BEACHIU OTPE3KOB CEKYIINX, TeOpeMa O
KBaJ[paTe KacaTeIbHOH
Bexrop, jummHa (MOIYNh) BEKTOpA, COHANPABICHHBIC BEKTODBI, IPOTHBOIOJIOXKHO HAIpPaBICHHBIC
6.5 BEKTOPBI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaluy HaJl BeKTopamu. PasioxeHue
BEKTOpA 110 JIByM HEKOJLUIMHEAPHEIM BEKTOPaM
6.6 Koopmuats! Bekropa. CKanspHOe TPOU3BEICHHE BEKTOPOB, IIPHMEHEHHE I HAXOKACHUS UTHH H
YIJIOB ]
6.7 JlekapTOBBl KOODAMHATHL Ha IUIOCKOCTH. YPaBHEHMS IPAMOH M OKPYKHOCTH B KOOpPIAMHATAX,
nepeceueHne OKPYKHOCTEH U NpsMBIX. MeTo /1 KOOp/AMHAT U €ro IpPHMEHEHHE
6.8 | IlpaBuiibHbIC MHOTOYTOJIbHUKH
6.9 JlmmHaa okpyxHOCTH. ['pagycHas i paguanHas Mepa yIila, BEIMUCICHHE JUIHH AYT OKPYKHOCTEH
6.10 | ITmomane Kpyra, CeKTOpa, CErMEHTa

6.11

JIBIOKEHUSI IUIOCKOCTH M BHYTPEHHHE CHMMETpHHM (QUryp (3/1eMEHTapHbBIE IIPE/ICTABICHNU).
INapannensHbii neperoc. [Tosopor




IMPOBEPSIEMBIE HA OI'S IO MATEMATHKE TPEBOBAHMS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOU OBPA30OBATEJBHOU

IPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHMSI

Ko
NpoBEPAEMOro
| TpeboBaHus

IlpoBepsiemMble TPeGOBaAHAS K IPeIMETHBIM Pe3yIbTaTaM OCBOCHHS OCHOBHOI
o0pa3oBaTeJLHOI MporpaMmMel 0cHOBHOT0 o6mero o6pasosanus Ha ocaose ®I'OC

Ymenue ONEpHpPOBaTh MNOHATHAMH: MHOXECTBO, IIOOMHOKECTBO, OIEpalliH Hal
MHOKECTBaM#, YMCHHUE OIIEPHPOBATE TOHATHAMH: rpati), CBS3HBIA rpac]), JAEpeBO, MHKIIL,
INPpUMCHATE HX IIPH PCIICHHH 3a/a4d; YMCHHC HCIIOJNB30BaTh rpaclmqecrcoc IIpEeACTaBIICHUE
MHOKECTB JJIA OIMMHCAHHUA PCaIbHBIX IIPOIECCOB H ABJICHHH, IIpH PCIICHHH 3a1a4 |3 APYI'HX

y4eOHBIX IIPEIMETOB S

YMmenue OIIEPHPOBATh MOHATHAMH: ONPEACIICHHUE, aKCHOMa, TCOpEMa, [H0Ka3aTC/IbCTBO,
YMEHHC paclo3HaBaTh HMCTHHHEIC MW JIOXKHBIC BBEICKAa3bIBAHHUA, INPHBOIHUTE IIPHMEPEI H
KOHTPIPUMEDEI, CTPOHTE BLICKA3BIBAHKA H OTPHIIAHHA BBICKa3bIBAHUI

YMeHHe OnepHpoBaTh IOHATHAMH: HATYpalbHOE YHCIIO, IPOCTOE H COCTABHOE YHCIIO,
JIETTUMOCTh HATYPaJIbHBIX YHCEN, NPHU3HAKH JEMHMOCTH, IEI0e YHCI0, MOAYIh 4YHCHa,
oOBIKHOBEHHas ApoOp M JecATHYHAs Apo0b, CTAaHAAPTHRIM BHJ YHCIA, PAlMOHAIBHOE
YHCIO0, WPpPAlMOHAIBHOE YHCIO, apH(MeTHYecKWi KBaJpaTHBI KOPEHb;, YMEHHE
BBINOJIHATE NEHCTBHS C YHMCIAMH, CPABHHBATh M YHOPANOYMBATE YHCJIA, MPEJCTABIATH
YHCcIa Ha KOOPJMHATHOM IPsAMOM, OKPYTJIATh YHCIIA; YMEHHUE AENaTh NPHKUIKY H OLEHKY
pe3yJibTara BEIYHCICHHH

VMenue onepupoBaTh MOHATHAMH: CTENEHb C IENBIM IOKa3aTeneM, apHMeTHUeCKHUi
KBaJIpaTHBIH KOpPeHb, MHOTOWICH, anreOpamdeckas ApoOb, TOKASCTBO; 3HAKOMCTBO C
KOpHEM HaTypaJIbHOM cTermeHH OolbIe €IWHHIBI, YMEHWE BBIIONHATH Pacu&éTsl IO
dopmynam, npeobpa3oBaHns NENsIX, APOOHO-palHOHATBHEIX BEIPaXKEeHHH H BBRIpXeHUH
KOPHSMH, pa3jiO)KeHHe MHOTOWICHA HAa MHOMUTENH, B TOM 4HCIE C MCIOIb30BAaHHEM
dbopMyI1 pa3HOCTH KBa/IPaTOB H KBA/IpaTa CyMMBI H Pa3HOCTH

| bopmynamu 3aBHCHMOCTH MEX/Ty BEIMIMHAMA

VYMeHHe onepHpoBaTh MOHATHSIMHA: YHCIIOBOE PAaBEHCTBO, YpaBHEHHE C OJHOM IepeMEHHOMI,
YHCJIOBOE HEPABEHCTBO, HEPAaBCHCTBO C IIEPEMEHHOH; YMEHHE peIIarb JIHMHEHHBIC H
KBaJ[paTHBIE YPaBHEHHS, OPOOHO-palMOHATBHBIE YPaBHEHHS C OJHOH IepPEeMEHHOIA,
CHCTEMBI JBYX JIMHEHHBIX YPaBHEHUMH, IMHEHHEIE HEPABEHCTBA U MX CHUCTEMBI, KBaJIpaTHEIE
U ApoOHO-palHOHANBLHEIE HEPABEHCTBA ¢ OJHON NEPEMEHHOM, B TOM YUCTE MPH pelIeHHd
3aJla4 u3 JPYTHX [IPEAMETOB H MPAaKTHYECKHUX 3a/1a49;, YMEHHE HCI0JIB30BAaTh KOOPAHHATHYIO
NPSMYIO ¥ KOOPAMHATHYIO IIOCKOCTE I M300pa)KeHHs PEeIIeHNi ypaBHEHHH, HEPaBEHCTB
U CUCTEM

YMeHHe OIepHpoBaTh NOHATHAMH: (QYHKUHSA, Trpaduk G(yHKIMHA, HYIH QYHKIHH,
IMPOMEKYTKH 3HAKOIIOCTOSIHCTBA, NPOMEXKYTKH BO3pacTaHus, yObIBaHHs, HaubOoblIee H
HauMeHbIee 3Ha4YeHHd (YHKIHH; YMEHHE ONCpHUpPOBATh IOHATHAMH: IIpAMas
MpONMOPUHOHAIBHOCTE, JNHHEHHAs (QyHKUMA, KBagparuuHas ¢GyHkmmsa, oOparHas
NPONOPIMOHAIBHOCTh, mapabomna, runepbona; yMmeHHe cCTpouTh rpaduku QyHKIHA,
HCIIOJIb30BaTh TpadHKU JUIS OIpeleseHHs CBOMCTB IIPOLECCOB H 3aBHCHMOCTEH, Ui
peLIeHHs 3a1ad M3 APYTHX y4eOHBIX IpPeIMETOB M PealbHOH KHM3HM; YMEHHUE BBIPAKATH

Ymenne OIIEpUPOBATH [MOHATHAMM: IIOCIEJOBATEIIbHOCTD, apu @MGTH‘-IBCK%UI H

reoMeTpAYecKas IIPOTPECCHH; YMEHHE HMCIIONB30BaTh CBOMCTBA IIOCIESIOBATEIBHOCTEH,
dopMyIsl cymMmBl B 0OIIEro 4YwieHa NPH PEIICHHH 3a1a4, B TOM YHCIE 3a1a4 M3 APYTHX

YmMmenue pemarh 3aJadyd pasHbBIX THIOB (B TOM YHCIIE Ha IIPONCHTHI, JIOJM H 9acTH,
JIBHKEHHe, paboTy, IEHy TOBApOB M CTOMMOCTh IOKYIIOK H YCIYI, HAJIOTH, 3ajlayd M3
ofmacTd ympaBneHHS JHYHBIMH H CeMeHHBIMH (QHUHaHCAMM); YMEHHE COCTABISTH
BBIpA)KEHHUA, YPaBHCHHS, HEPABCHCTBA M CHCTEMBI II0 YCJIOBHIO 3aJadH, HCCIIEAOBATh
NIOJIY9EHHOE PEIEeHHE ¥ OLEHHBATh MPaB/IONoL00HOCTE MOIYYEHHEBIX Pe3yJIbTATOB

Vmenune OIIEpHPOBATE ITOHATHAMH: @I—Ir_'ypa, TOYKa, OTPE30K, NpAMasd, JIyd, JoMaHasd, yTroJ,




MHOTOYTOJIbHHK, TPEYTOJbHUK, PAaBHOOEIPEHHBI M DPaBHOCTOPOHHHI TPEYrOILHHKH,
NPSMOYTOJIBHEIM ~ TPEYTONBHHK, Me/JuaHa, OHCCeKTpHCAa M BHICOTA TpPEYrOJIHHHMKA,
HCTBIPEXYTONIBHUK, —[apajuieniorpaMM, pom0, NpAMOYTOIbHHK, KBaApaT, Tparnemus,
OKpY’HOCTB, KpYT, KacaTelbHast; 3HAKOMCTBO C IMPOCTPAHCTBEHHBIMH (QHTYpaMH; yMmMeHHe
peIaTe 3aJa4yM, B TOM YHC/Ie M3 IIOBCEIHEBHOM JKM3HU, HA HAXOXJIEHHE TeOMETPHYECKHX
BEJIHYHH C IPHMEHEHUEM H3YYEHHBIX CBOMCTB QHUTYp H (hakToB
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YMeHHe ONepHpoBaTh IMOHATHAMM: DPABEHCTBO (HIYp, PABEHCTBO TPEYIOIBHHKOB;
NapaIeNbHOCTE M NEPHEHIUKYIAPHOCTh  NPAMBIX, YIOJd  MEXAy IpSAMBIMH,
NEPICHANKYNIAD, HAKIOHHAs, INPOEKIHsA, Noxobue Guryp, mOmoOHBIE TpPEyrolIbHUKH,
CHMMETPHSI OTHOCHTEIIBHO TOYKH M IIPAMOH; yMEHHe paclo3HaBaTh pPAaBEHCTBO,
CHMMETPHIO H N0j00He (uryp, mapamienbHOCTh M MEePHeHAMKY/JIAPHOCTh NPAMBIX B
OKPYKAIOIIEM MHPE
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VYMeHue onmepupoBaTh MOHATHAMH; JUIWHA, PACCTOSHME, Yroj (BeIMYMHA YITIa, CHHYC H
KOCHHYC yI7Jla TPEyTOJbHHMKa), IUIOMANb; YMEHHE OLEHHBATH pPasMephl IIPEJMETOB H
OOBEKTOB B OKDYXKAIOIIEM MHpE; YMEHHE NPHMEHATh (GOpMYyJbl NEpUMETpa M IJIOMIAIH
MHOTOYTOJIHUKOB, JUIMHBI OKPYXHOCTH H IUIOINAAH Kpyra, o6heMa MpsAMOYTOJbHOIO
napajuleliCuIe/ia; YMEHHE NPAMEHATh [IPH3HAKM DABEHCTBA TPEYTOJBbHHUKOB, TEOPEMY O
CyMMe YIJIOB TPEyroJibHHKa, TeopeMy [Iudaropa, TpUroHOMeTpHYECKHE COOTHOIIEHHS JIJIs
BEIYMCIICHHUS JJTHH, PACCTOSHHMH, IIIONIa el
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VYmenue u306paxarh IJI0CKHE QUIyphl M HX KOMOWHAIMH, IPOCTPAHCTBEHHBIE (DUIYPHI OT
PYKH, C TOMOMILIO YEPTEKHBIX HHCTPYMEHTOB H 3JIEKTPOHHBIX CPEJICTB 110 TEKCTOBOMY HIIH
CHMBOJIBHOMY OIIMCAHHMIO
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VMenue omepHpoBaTh MOHATHAMH: IIPSMOYTONBHAA CHCTEMa KOOPJMHAT; KOOPIMHATHI
TOYKH, BEKTOp, CyMMa BEKTOPOB, IIPOHM3BEICHHE BEKTOpa Ha HYHCJO, CKAISPHOE
[POMU3BEIACHHE BEKTOPOB; YMECHHME HCIONb30BaTh BEKTOPHI W KOOPIMHATHI  JUIS
Ipe/ICTABICHNUS JAHHBIX U PelIeHUs 3a/1a4, B TOM YHC/Ie H3 JPYTHX YUeGHBIX MPeIMETOB H
peayIbHOH JKHU3HH
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VYMeHnue omnepupoBaTh MOHATHSAMH: CTONOHKOBBIE M KPYrOBBIE JHATPAMMSBI, TAGIHIEL,
cpenHee apudMeTHUecKoe, MeawaHa, HauOolblnee M HaWMEHbINEE 3HAYEHMA, pasMax
9MCTIOBOTO Habopa; yMEHHE H3BICKaTh, MHTEPIPETHPOBATH ¥ peoOpa3OBBIBATH
HHGOPMAIMIO, IPEJICTABICHHYIO B TabIMIaX M HA AMarpaMMax, OTPaKarollyio CBOHCTBA U
XapaKFepHCTHKH peallbHbIX HPOHECCOB H S:BHﬁHKﬁ; YMCHHE pacllo3HaBATh H3IMEHYHBEIC
BEJIMYHHEI B OKPYXaIoLIeM MHpe
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YMeHHNe ONEpUpOBaTh MNOHATHSAMH: CIIyJalHBIH ONBIT (CIydaHHBIH OKCIIEPHMEHT),
37IeMEHTapHOe COOBITHE (IIEMEHTAPHBIA MCXOJ) CIIyJalHOro OIbITa, ClydaiHoe cobnITue,
BEPOATHOCTH COOBITHS; YMEHHE HaXOIUTh BEPOSTHOCTH ClIydalHBIX COOBITHH B OIIBITAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMH COOBITHAMM; YMEHHE pellaTh 3afadd METOIOM
OpraHM30BaHHOTO Iepebopa W C HCIOOJB30BAaHHEM [paBHIA YMHOXKEHHA, yMEHHE
OLIEHHBaTh BEPOSTHOCTH pPeaJbHBIX COOBITHH M SBIEHHI, NOHHUMATh POJIb MPAKTHYECKH
JOCTOBEPHBIX B MAIOBEPOSATHBIX COOBITHH B OKpYXKaIOIIEM MHpE U B )KH3HH; 3HAKOMCTBO C
MOHSATHEM HE3aBHCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIHX YHCET H €r0 POJIBIO B
MaCCOBBIX SIBJICHHSX -
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VYMeHne BHIOMpaTh MOAXOAAIIMH H3YYCHHBIH METOJ U4 PEINCHMS 3aladd, MPHUBOHTEH
IPUMEpPBl MaTeMaTHYeCKHX 3aKOHOMEPHOCTeHl B IpPUpPOJE M IKM3HH, DAClO3HABATh
IpOsBJIeHHE 3aKOHOB MATEMATHKH B HCKYCCTBE, OMHUCHIBATH OT/ENBHBIE BELIAIOIIHECH
Pe3yIIbTaThl, OJTYyYCHHBIC B X0J¢ PasBUTHA MATEMATHKH KaK HAYKH, PHBOAUTH IIPUMEPHI
MaTeMaTH9eCKHX OTKPBITHH H HX aBTOPOB B OTEYCCTBEHHON M BCEMHPHON HCTOPHH




HNEPEYEHD DJIEMEHTOB COAEPXXAHMUS, TIPOBEPSIEMBIX HA OI'9

IO MATEMATHUKE
Kox ITpoBepsieMBlii 3J1IeMEHT COAepPKAHHS
1 Yucra 1 BBIYUCJIEHUS
1.1 | HarypaipHble 1 nensle gucia. [IpusHaky AeIMMOCTH LEbIX YHCEN
1.2 | O6BIKHOBEHHBIE U AECATHYHBIE APOGH, IPONEHTHI, 6ECKOHEYHBIE IEPHO/IMYECKHE APOOH
1.3 | PanmonansHble yncia. Apu(GMETHYECKHE ONEPAIlHH C PAMOHATLHBIMHE YHCIaAMH
1.4 | [eiicTBUTENbHBIC YncTa. ApHPMETHIECKHE ONEPAIMH C JEHCTBUTEIBHEIMA YHCIAMI
1.5 | [TpubnwkEHHBIE BEIYACICHHS, IPaBH/Ia OKPYTJICHHUS, IPUKH/IKA U OLIEHKA Pe3yIbTara BEYUCICHUI
2 AJire6pandecKie BEIpaKeHUs
2.1 | BykBenHble BhIpayKeHHs (BHIPAKEHHUS C IEPEMEHHBIMH)
2.2 Crernens ¢ 1enbM nokasareneM. CTeneHs ¢ panuoHaIbHBIM mokaszaterneM. CBoNCTBA CTENEHH
2.3 | MHOrowieHsl
2.4 | Aurebpamgeckas apo0p
25 Apnc}:mmqfcxnﬁ KOpeHb HaTypanpHOM cremenu. JlelfcTBus ¢ apU(QMETHUYECKAMH KOPHSIMH
HaTypaJlbHOH CTEIEHH
3 YpaBHEHHS U HEPAaBEHCTBA
3.1 | Ilemnsie U apobHO-panHOHATIBHEIEC YpaBHEHHS. CHCTEMBI M COBOKYITHOCTH YPaBHECHHH
3.2 | Tlensre u npobHO-panuoHaIbHbIE HepaBeHCTBA. CHCTEMBI H COBOKYITHOCTH HEPABEHCTB
3.3 | Pemenue TEKCTOBBIX 3a/1a4
-+ UnciioBeie [10CIe10BATEIbHOCTH
4.1 [TocienoBaTelIbHOCTH, CcrI0cO0BI 3a1aHHs TOC/IE10BaTeIbHOCTEH
4.2 | Apudmerngeckas H reoMeTprdecKkas mporpeccud. @opMyia CIO0XKHBIX IPOIEHTOB
5 DyHKIAA
@®yukmug, cnocodsl amanus Qyaxmmd. ['padux dynknuu. O6nacTe onpejaeneHds W MHOMKECTBO
51 sHavedud Gyaxuuu. Hyma ¢yaxmuu. [IpoMexyTku 3HAKOMOCTOSHCTBA. [IpOMEKYTKH MOHOTOHHOCTH
" | dyskuuu. MakcumyMe! B MEHEMYMBI GyHKIEd. Hanbonbnee 1 HauMeHbIee 3Ha4eHHEe (PYHKIUH Ha
IIPOMEIKYTKE
6 KoopauHaThl Ha IPSIMOH M TIOCKOCTH
6.1 | KoopaunatHas npsmas
6.2 | JlekapTOBBI KOOPAMHATHI Ha INIOCKOCTH
7 ['eomeTpus
7.1 | 'eomeTpuyeckue GUIYpPhl M UX CBOKMCTBA
7.2 | TpeyronsHHK
7.3 | MHOrOyroJbHUKH
7.4 | OKpYKHOCTh U KpyT
7.5 | U3MepeHne reoMETpHYCCKUX BEIHYHH
7.6 | BekTOpHI Ha MIOCKOCTH o
8 BeposTHOCTE U CTATUCTHKA
8.1 | OnucatenbHas CTATHCTHKA
8.2 | BeposATHOCTB
8.3 | Kombunaropuka
8.4 | MuoxecTtBa -
8.5 | I'padsr
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