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INOACHUTEJIbBHAS 3AIINCKA

I'eomeTpusl Kak OJMH U3 OCHOBHBIX Pa3/elIOB IIKOJIBHOW MAaTEMaTUKH, UMEIOLIUNA CBOEH
IEeNbI0 00ECIeUYNUTh H3yuYeHHE CBOWCTB W pa3MepoB (UTYp, MX OTHOIIEHUH W B3aWMHOE
pacrojoXeHUe, ONUpaeTcsd Ha JIOTMYECKYH0, JOKa3aTelIbHYH JUHHUIO. L[leHHOCTh u3yueHUs
reOMETPUH Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs 3aK/II0UAeTCsA B TOM, YTO 00y4aroIuics
YUUTCS TPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOYCHMUS,
JIOKa3bIBaThb MCTUHHBIE YTBEPKICHHS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOIUTH
paccyKIeHUs «OT MPOTUBHOIO», OTINYATh CBOMCTBA OT MPU3HAKOB, (GOPMYIUpPOBaTH OOpATHBIE
YTBEPKACHHUS.

BTopoil nenbro n3yd4eHuss TeOMETPUU SABISIETCA UCIIOIB30BAHUE €€ KAK MHCTPYMEHTA IIPH
pEIIEHNN KaK MaTeMaTU4YEeCKUX, TaK M IPAKTHUUYECKUX 3a/ad, BCTPEUAIOUIMXCS B pealbHOMN
xu3HU. OOyYarouuiics NOKEH HAyYHUTBHCS OMpPENeTUTh TeOMETPUYECKYIO0 (Urypy, OmHcaTh
CJIOBaMHU JAHHBIM 4YEPTEK WIM PUCYHOK, HAWTH IUIOLIAJb 3E€MEJIBHOIO Y4YacTKa, PACCUUTATh
HEOOXO/UMYIO0 JUIMHY OITOBOJIOKOHHOIO KaOens uiu TpeOyemble pasMmepbl rapaxa ais
aBTOMOOMJI. DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIMTENbHAS JIMHUS B U3yYEHUU T'€OMETPUU.
[Ipu pemeHun 3agay  MPAKTHUECKOrO  XapakTepa OOYyYaroIMMHCS  y4UTCS  CTPOUTH
MaTeMaTUYeCKUe MOJENN pEAJIbHbIX JKU3HEHHBIX CHUTyallud, IPOBOAWUTH BBIYMCIECHUS U
OLICHMBATh aJIEKBATHOCTb ITOJIy4EHHOT'O pe3yibTara.

KpaitHe Ba)XHO TOJYEPKHUBATH CBA3M TEOMETPUU C JPYTMMH y4eOHBIMH IPEIMETaMH,
MOTHUBUPOBATh  HCIIOJNB30BaTh  ONPEACICHHS T'COMETPUYECKUX  (QUTYyp ©  TOHSTHH,
JIEMOHCTPUPOBATh IPUMEHEHHE MOJYUEHHBIX YMEHUH B (pU3MKe U TeXHUKE. DTU CBSA3U HauboJee
ApKO BUIHBI B TeMax «Bektopsl», « [puronomerpuyueckue cooTHOIEHU », «MeToa KoopauHaT»
u «Teopema ITudaropay.

VYuebubiit Kypc «l'eomeTpus» BKIIOYAET CEIyIOIME OCHOBHBIE pPa3elibl COAEPIKAHUS:
«['eomerpuueckne ¢Gurypsl u uXx CBOHCTBa», «lI3MepeHHEe TeOMETPUUYECKUX BEITUUHHY,
«/lexapToBBl ~ KOOpAWMHATBl HAa  IJIOCKOCTW», «BekTopbl», «JIBUKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanus MOIOOUS.

Ha u3yuenue yueGHoro kypca «I'eomerpusi» oroautcs 204 yaca: B 7 kiacce — 68 yacos
(2 gaca B Heenmo), B 8 kiacce — 68 yaco (2 yaca B Heneno), B 9 kiacce — 68 vacoB (2 yaca B
HEJIEIIO).

COJAEP/KAHUE OBYYEHUA
7 KUIIACC

HauanpHbpie moHsATHS reoMmerpuu. Touka, mpsiMas, OTPE30K, Jyd. Yroi. Buasl yrios.
BeprukansHple U CMeXHBIE yIubl.  buccektpuca yria. JlomaHas, MHOTOYTOJIBHUK.
[TapayieabHOCTB M NEPIIEHIUKYISAPHOCTD MPSAMBIX.

Cummerpuunble Gurypbl. OCHOBHBIE CBOMCTBA 0CE€BOI cUMMETpHUH. [IpuMepsl cuMMeTpuu
B OKPY’KaOIIIEM MUDE.

OcHOBHBIE TIOCTPOEHHS C IIOMOIIBKO LMPKYIs M JuHedku. TpeyronbHuk. Beicora,
MenraHa, OMCCEeKTpHCa, UX CBOMCTBA.

PaBHOOeApeHHBII U PABHOCTOPOHHUHN TpEYroNbHUKHU. HepaBeHCTBO TpeyronbHUKA.

CpolicTBa ¥ TpHU3HAKU paBHOOEAPEHHOrO TpeyrojbHUKa. IIpu3HakuM paBeHCTBa
TPEYTOJIbHUKOB.



CBolicTBa M MPHU3HAKK MapajuiesIbHBIX MpsAMbIX. CyMMa YIJIOB TpeyrojibHHMKa. BHemHue
YIJIbl TPEYTOJIbHUKA.

[TpsimoyronbHbI  TpeyroiabHUK. CBOWCTBO MeAMAaHbl IPSIMOYTOJIBHOIO TPEYrOJbHUKA,
NPOBEACHHOW K runoreHyse. IIpusHaku paBeHCTBa IPSAMOYIOJNIBHBIX  TPEYrOJIbHUKOB.
[TpstMmOyTONIBbHBIN TPEYroJbHUK ¢ yriioM B 30°.

HepaBeHcTBa B reOMETpUN: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa o 0oJIbIIeM yriie U O0NbILIeH CTOpOHE TpeyroyibHUKA. [lepneHIuKyIsp 1 HaKJIOHHAs.

I'eomeTpryeckoe MecTO TOYeK. buccekTpuca yria M CEpelMHHBIN NEPHEHIUKYIAp K
OTpE3KYy KaK F€OMETPUYECKHE MECTa TOYEK.

OkpyXHOCTb M KpyI, XopJa M JAMAaMeTp, HMX CBOIicTBa. B3amMHoe pacroyiokeHue
OKpYXHOCTH M npsiMoil. KacarenbHas n cexymas K OKpyx HOCTU. OKpYX HOCTb, BIIMCaHHAas B
yroi. BrimcanHas 1 onucaHHas OKpYKHOCTH TPEYTOJIbHUKA.

8 KIIACC

YersipéxyronpHuku. llapamnenorpamm, ero mpu3Haku M CBOMCTBA. YacTHble ciiydau
napajuiesIorpaMMoB (IIPSMOYTOJBHHUK, POMO, KBaJpar), X NpHU3HAKU U CBOMcTBa. Tpamerus,
paBHOOOKas Tparenus, e€ CBoiCTBa U pu3Haku. [IpsMoyronbHas Tpaneuus.

Meton ynBoenuss Menuassl. LleHTpanbHas cummerpus. Teopema Paneca u teopema O
IPONOPLUOHAIIBHBIX OTPE3KAaX.

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

[Tomobue TpeyrosbHUKOB, K0P GUIMeHT momoodus. [Ipu3Haku mogo0usi TPEyroJbHUKOB.
[TpumeneHnue mo1oOust P PEIICHUH MTPAKTUYECKUX 3a7au.

CaoiicTBa miomaaei reomerpudeckux (uryp. @opmynsl A MIIOLMIAAA TPEYrOJbHUKA,
napasuiesorpaMma, pom6a u tpaneunu. OTHOILIEHHE MIIOMAAEH MOA00HBIX pUryp.

Brruncnenue miomaaei TpeyroabHIKOB 1 MHOTOYTOJIbHUKOB Ha KJIeTuaTol Oymare.

Teopema I[ludaropa. Ilpumenenue Teopemsl [ludaropa mpu pemieHUH MPAKTHYECKHX
3a/1a4.

CuHyc, KOCHHYC, TAHT'€HC OCTpPOTO yIJla MPsIMOYTOJbHOIO TpeyrojibHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpudeckue pyHkuuu yrios B 30, 45 u 60°.

BrnmcanHble M LEHTpaJIbHBIE YIJIbI, YIOJ MEXKIY KacaTeIbHONM M XOPJAOW. YTIIBI MEXIY
XOpJlaMd UM CEeKyIIMMHU. BrnucaHHble M ONUCaHHBIE YETHIPEXYTOJbHUKH. B3aumHoe
pacrioyio’)keHre ABYX OKpykHocTed. Kacanme okpyxnocredl. OOmue kacarelbHble K JABYM
OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocunyc, TaHreic yrjaoB or 0 go 180°. OcHOBHOE TPUTOHOMETPUUECKOE
TOXk1eCTBO. POPMYIIBI IPUBEICHUS.

Pemenne TpeyronpHnkoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. Pemienue
NPAaKTUYECKUX 3a/1a4 C HCII0JIb30BAaHHUEM TEOPEMbI KOCUHYCOB U TE€OPEMbI CHHYCOB.

[TpeoGpa3zoBanue nonodus. [logobue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 IpoM3BEACHUU OTPE3KOB XOP/I, TEOPEMBI O IPOU3BEAEHUU OTPE3KOB CEKYIIHX,
TEopeMa O KBaJpaTe KacaTelbHOM.

Bektop, miuHa (MOAYNb) BEKTOpa, COHANpaBICHHBbIE BEKTOPHI, MPOTHBOIOIOKHO
HaIpaBJICHHBIC BCKTOPLI, KOJJIMHCAPHOCTH BEKTOPOB, PABCHCTBO BCKTOPOB, OICpallMU Ha



BEKTOpaMH. Pa3iioxkeHue BEKTOpa Mo IBYM HEKOJUIMHEApHbIM BeKkTopaMm. KoopaumHaTel BeKTOpa.
CkansipHO€E TPOU3BENECHNE BEKTOPOB, IIPUMEHEHUE /711 HAX0XKI€HUS JAJIUH U YTJIOB.

JlexapToBbl KOOpAMHATBI Ha IIOCKOCTH. YPaBHEHUS IPSMOM U OKPYKHOCTH B
KOOPJMHATAX, IIEPECEUCHUE OKPYKHOCTEN U NIPAMBIX. MeToa KOOpAUHAT U €ro IPUMEHEHUE.

[IpaBuibHBIE MHOTOYTOJIBHUKHU. JJIMHA OKPYKHOCTHU. ['pagycHas U paguaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyxHocTel. [1nomane kpyra, cekTopa, CEerMeHra.

JIBuKeHMsI IIIOCKOCTU U BHYTPEHHHE CUMMETPHUH QUryp (371€eMEeHTapHbIe NPECTaBICHNUS).
[TapannensHbii nepenoc. [loBopoT.

IINTIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA INIPOI'PAMMBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JUYHOCTHBIE PE3YJBbTATHBI

JInYHOCTHBIE Ppe3yabTaTbhl OCBOCHHUS MpOrpaMMmbl ydeOHoOro kypca «['eomerpus»
XapaKTepU3yKTCS:

1) naTpuoTnyeckoe BOCIIUTAHUE:

NpOSIBJICHUEM HHTEpeca K MPOLUIOMY UM HACTOALIEMY POCCHUMCKOM MaTEeMaTUKH,
LEHHOCTHBIM OTHOLIEHWEM K JOCTHKEHUSIM POCCUMCKUX MATEMAaTUKOB W POCCHICKOU
MaTEeMaTUYECKON MIKOJIbI, K UCTIOJb30BAHUIO ATUX JOCTHKEHUHN B IPYTUX HAYKaX U MPUKIIATHBIX
chepax;

2) rpa:kIaHCcKoe ¥ TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpakJIaHWMHA W peaM3alld ero Ipas,
MPEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBIICHUH, MPOLIETYp TPaKIaHCKOTO O0IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OO0CYXXKJIEHUIO ITUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM TOCTHKCHUIM
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUYECKUX IPUHIIUIIOB B E€ATEIbHOCTH YUYEHOTO;

3) TpyaoBo€e BOCIMTAHME:

YCTAaHOBKOW Ha aKTMBHOE YYacTHE B PEHICHUH MPAKTUYECKUX 3a]ad MaTeMaTHYECKOM
HaIPaBJIEHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYE€CKOTO 00pa30BaHUs Ha MPOTSIKEHUU BCEH
JKU3HH JIJIS1 YCTICITHOM Mpo(deCCUOHATBHOM IeATeTbHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHUMH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYATbHOW TPAeKTOPHUH OOpa3oBaHUA U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K HMOILIMOHAIBHOMY U OSCTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHHH, PACCYK/ICHUM, YMEHUIO BUIETh MAaTEMAaTHIECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpUEHTAINEH B NIEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX TMPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YelOBEKa, MNPHUPOAbI U 0OIIecTBa, MOHUMaHUEM
MaTeMaTHUYeCKON Hayku Kak c(epbl 4YelIOBEUECKOH AedaTebHOCTH, DITAaloB €€ pPa3BUTUS U
3HAUMMOCTH JIJIs1 Pa3BUTHUS LIMBUIIM3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
HCCIICIOBATEIBLCKOMN eI TEILHOCTH;



6) ¢usnueckoe BocnuTaHue, (opMUpPOBAHME  KYJbTYPbl  310POBbA M
IMOIUOHAIBHOIO 0/1aroNoJIyyusi:

TOTOBHOCTBIO TNPUMEHATH MaTeMaTHYECKHWE 3HAHHUS B HMHTEpPECAaX CBOETO 370POBBS,
BEJICHUS 3[I0POBOTO 00pa3a >XKM3HU (370pOBOE MUTAHKE, COANTAHCHPOBAHHBIM PEKUM 3aHITHH U
OTIbIXa, peryisipHas (Qu3MUecKass aKTUBHOCTH), COPMHPOBAHHOCTHIO HAaBbIKa pedIeKcHH,
NpU3HAHHUEM CBOETO ITPaBa Ha OLUIMOKY M TAKOTO K€ IpaBa JAPYroro 4eJoBeKa;

7) 3K0JI0rn4YecKoe BOCIUTAHUE:

OpHEHTaluel Ha NMPUMEHEHHE MAaTeMaTH4eCKUX 3HAHWH IS pelIeHus 3afad B 00JacTH
COXPAHHOCTH OKpPY)KaloIlel cpensl, IUIAHUPOBAHHUS ITOCTYIKOB M OIIGHKM HX BO3MOXKHBIX
MOCJEACTBHM Ui OKpPYXKAroIIeH Cpenbl, 0CO3HAHHEM TJI00aIbHOTO XapakTepa SKOJIOTHYECKHX
po0JIeM U IyTel UX PELeHUs;

8) ajanTanus K N3MEeHAIOIUMCS YCJIOBUIM COLMATBHOI M PUPOIHOIi cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIIOBHUSAX HEOIPENCIEHHOCTH, IMOBBIIICHUIO YPOBHS CBOECH
KOMITETEHTHOCTH Yepe3 MPaKTHYECKYIO JESTEIbHOCTh, B TOM YHCIE YMEHHE YYUTHCS Y JIPYTUX
JrOJIeH, TpUOOpEeTaTh B COBMECTHOM JESITEIbHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIETEHIIMU W3
OIIBITA PYTHX;

HEOOXOIMMOCTBIO B (DOPMHPOBAHHN HOBBIX 3HAHHH, B TOM YHCIE (OPMYIUPOBATH HICH,
MOHATHS, THIIOTE3bl 00 0OBEKTaX M SBICHHSAX, B TOM UYHCIIE paHee HEU3BECTHBIX, OCO3HABATH
neGUIHUTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallMI0, BOCIPUHHMATh CTPECCOBYIO
CHUTYallMI0O KaK BBI30B, TPEOYIOIUI KOHTPMEp, KOPPEKTHPOBATH MPUHUMAEMbIC pEIICHUS W
JeUcTBHA, OPMYIHPOBATH U OLICHUBATh PUCKHU U TOCIEACTBHSA, POPMUPOBATH OIBIT.

METAINPEAMETHBIE PE3YJIbTATHI
ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC el CTBUS
ba3oBble JlornyecKkue AeicTBHA:

® BBUIBJISATH M XapaKTepU30BaTh CYIIECTBEHHbIC NMPHU3HAKH MaTEMAaTUYECKUX OOBEKTOB,
NOHATUH, OTHOLICHUHA MEXAY MOHATHAMHU, (OPMYIUPOBATH ONPEAETICHUS MOHATHH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKALMU, OCHOBAHUS /ISl 0000IEHHs U
CPaBHEHHUsI, KpUTEPUHU ITPOBOAMMOIO aHAJIN34;

e BOCIPUHHMMATh, (POpPMYIUpOBaTH U NPeoOpa3OBHIBATh CYXACHUS: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

® BBIBIATH MAaTEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTHUBOpEUHs B (pakTax,
JAHHBIX, HAONIONIEHUSX M YTBEPXKAEHUAX, MpeUlaraTb KPUTEPUM Ul BBISABICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JlenaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JE€TYKTHBHBIX UM WHIYKTHBHBIX
YMO3aKJIF4YEHNH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

e pa30uparh JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPXKJIEHUH (TIpSMbIE U OT MPOTUBHOTO),
MPOBOJAMTH CAMOCTOSATEIBHO HECIOXHBIE OKa3aTelbCTBa MaTeMaTHYeCKUX (aKToB,
BBICTPAanBaTh apryMEHTALUIO, MPUBOJUTH MPUMEPHI M KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;

e BBIOMpaTh cHoco0 penieHus ydyeOHOW 3anayu (CpaBHUBATh HECKOJbKO BapHaHTOB
peleHus, BRIOUpaTh Haubosee MOAXOMAIIMNA C YyYETOM CaMOCTOSITENIBHO BBIJIEIEHHBIX
KPUTEPUEB).



Ba3oBble ucciaenoBarenLCKue AelCTBHA:

UCTIONIB30BaTh  BOMPOCHl  KaK  HMCCIENOBATEIbCKHUH  WHCTPYMEHT  IO3HAHMSA,
(bopMyIHpOBaTH BOMPOCHI, (PUKCUPYIOIINE POTHBOPEYHE, IPOOIEMy, CaMOCTOSITEIHHO
yCTaHABJIMBAaTh UCKOMOE W JITaHHOE, ()OPMHPOBATH THIIOTE3Y, apIyMEHTUPOBATh CBOIO
MIO3UIUI0, MHCHHCE,

NPOBOJUTh TI0 CaMOCTOSITEJIbHO COCTaBJICHHOMY IUIaHY HECIOXHBIH OSKCIIEPUMEHT,
HEOOJIbIIIOE  WCCIICIOBAHWE TI0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTreMaTH4ecKoro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTy COOOM;

CaMOCTOSITENIbHO  ()OpPMYyIHpOBaTh  OOOOIIEHWsST ¥  BBIBOJABI 10  pe3yJibTaTaM
NPOBEIEHHOTO HAONIOJICHHS, MCCICIOBAHUS, OICHUBATH JIOCTOBEPHOCTH IMOJYYSHHBIX
PE3yIbTaTOB, BBIBOJIOB U 000OIICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOIECCA, & TAKXKE BBIIBUTATh MPEIITOIOKEHHS
0 €ro pa3BUTUU B HOBBIX YCJIOBHSIX.

PabGora ¢ undopmanmeii:

BBISIBJIATh HEJOCTATOYHOCTD U M30BITOYHOCTh HH(POPMALIUH, TaHHBIX, HEOOXOIUMBIX JUIs
pelLIeHNs 3a1a4H;

BBIOMPATh, AaHAIM3UPOBATh, CHUCTEMATH3MPOBATH M WHTEPIPETHPOBATH HH(POPMAIIUIO
pas3JInYHBIX BUAOB U (POPM IpECTaBICHUS;

BBIOMpATh (OpMy IpeACTaBICHUS WHPOPMAMK U WILTIOCTPHPOBATH PEIIaeMbIe 3a]1aun
CXeMaMH, AuarpaMMaMu, HHOH rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh HAAEKHOCTh MH(OPMAIMH MO KPUTEPHUSAM, MPEUIOKEHHBIM YUHTEIEM WU
c(hOpMyJINPOBAHHBIM CAMOCTOSITEIIBHO.

KOMMyHHKaTI/IBHLIe YHUBEPCAJIIbHBIC y‘leﬁﬂble JedCcTBHUA:

BOCIPUHUMATH U (HOPMYIUPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSIMU M IENISAMU
oO1IeHust, SICHO, TOYHO, T'PAaMOTHO BBIpaXaThb CBOIO TOYKY 3pEHUS B YCTHBIX M
MACbMEHHBIX TEKCTaX, JaBaTh MOSCHEHMS IO XOAY peIIeHUus 3aJadyd, KOMMEHTHPOBATH
MIOJIy4EHHBIA pE3yibTaT;

B X0JI€ OOCYXXJIEHHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOI TEMBbI, MPOOIJIEMBI,
penaemMoit 3aaun, BICKa3bIBaTh UJICH, HAIICJICHHBIC HA MOUCK PEUIECHUs, COTTOCTABISATh
CBOM CYXXJEHUSA C CYXKIEHUSAMH JIPYTUX YYaCTHUKOB JHAIOra, 0OHAPYKUBATh pa3inyue
U CXOJICTBO TMO3UIMH, B KOpPpPeKTHOM ¢dopme (GopMyIupoBaTh pa3HOTIIACHS, CBOH
BO3PaKEHUS,

MPEACTABIISITh PE3YNIbTATHl PEIICHHS 3a/layi, YKCIIEPUMEHTa, UCCIEAOBAHUS, MPOEKTA,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUICHHsS] ¢ y4€TOM 3aJad NpPEe3eHTalud |
O0COOCHHOCTEH ayAUTOpHH;

MOHUMATh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAaH/IHON U MHANBUAYaIbLHON pabOTHI IpH
pEIICHNHN YU4eOHBIX MAaTEMAaTHUECKUX 3a]1a4;

MPUHUMATh 11€JIb COBMECTHOM NI€ATENIbHOCTH, IJIAHUPOBATh OPraHU3ALMI0 COBMECTHOM
paboThI, pactipeensaTh BUIBI padoT, JOrOBapUBATHCSA, OOCYKIaTh MPOIIECC U Pe3yJIbTaT
paboThI, 000011aTH MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBAaTh B IPYMIOBBIX (hopmax paboThl (00CyKaeHMs, 0OMEH MHEHUSMHU, MO3TOBbIE
MITYPMBI ¥ IPYTHUE), BBITIOJHATH CBOIO YaCTh pabOThl M KOOPJIUHUPOBATH CBOU JICUCTBHS



C APYTHMMH YWICHAMH KOMAaHJbI, OIICHUBATh KAYECTBO CBOETO BKJaJa B OONIUH MPOIYKT
M0 KpUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJCHCTBHS.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusanus:
® CaMOCTOSITEIbHO COCTaBJIATh IUIAH, AJITOPUTM pELIEHUS 3aJauu (MO €ro 4acThb),
BBIOMpPATh CHOCOO pemeHHs C Y4ETOM MMEIONIMXCS PEeCypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BAapPUAHTBl PELICHUH C Y4YETOM
HOBOH MH(pOpPMAIHH.
CaMOKOHTPOJIb, YMOLMOHAIbLHBIH HHTEJIEKT:
e BJAJIETh CIIOCOOAMHU CAMOMIPOBEPKU, CAMOKOHTPOJIA IMpoIlecca M pe3yiabTara PelieHus
MaTeMaTHYeCKOM 3aauH;
® [PEABUACTH TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTbH IIPH PCLICHHM 3a7a4H, BHOCHUTH
KOPPEKTHBBI B JIETEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, HAWJCHHBIX OIIHOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OILICHMBATb COOTBETCTBHME PE3YJIBTATA ACATEIBHOCTH ITOCTABICHHOM LEIU U YCIOBUAM,
OOBSICHATH MPUYUHBI JOCTHKEHHSI FJTH HETOCTHKEHUS LIEJIH, HaXOAUTh OLINOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K koniy oOyuenuss B 7 kJacce oOydaromuiics MHOJYYUT CJEIYIOLIUE IMpeIMETHbIE
pE3yJIbTaThI:

Pacno3HaBaTh U3yueHHbIE Te€OMETpUUYECKHE (UIYpbl, ONpEAeNsTh HUX B3aUMHOE
pacrosio)keHue, u300pakaTh TeOMETpUYEcKHue (UTYpBI, BBIIOJIHATH YEPTEXKH IO YCIOBHUIO
3amaun. M3MepATh JIMHEHHBIE W YIVIOBBIE BEIWYMHBL. Pemare 3amauyu Ha BBIYMCIICHUE JUIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate rpyOyI0 OLEHKY JIMHEWHBIX U YIJIOBBIX BEJIWYUH IMPEIMETOB B PEATbHOM JKH3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PazinnuaTh pa3mMepsl ’TUX 0OBEKTOB 10 MOPSAAKY BETUYHHBI.

Ctpouth 4epTeKM K F€OMETPUUECKHUM 3aa4aM.

Ilonb30oBaTbcs MNpU3HAKAMHM PABEHCTBA TPEYIOJBHHUKOB, MCIOJb30BaTh IIPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PEIICHUH 3a/1a4.

IIpoBONUTE JTIOTHYECKHUE PACCYKICHHS C UCIIOJIB30BAHNEM I'€OMETPUUECKUX TEOPEM.

Ilonb30BaTbcs MpPU3HAKAMU PABEHCTBA MPSAMOYTOJBHBIX TPEYTrOJIBHUKOB, CBOMCTBOM
MEJUaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MPAMOYTOJIBHOTO TPEYrOJIbHUKA, B PELICHUU
F€OMETPUUYECKUX 3a/a4.

OnpeaensaTs NapaieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cexymas. OnpenensaTs NapauieIbHOCTh MPSIMBIX C MIOMOILBIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK JAPYroy IpsiIMOiA.

Pemrate 3agaun Ha Ki1eT4aToi Oymare.

[IpoBoAMTHL BBIYMCIEHUS M HAXOAWUTh YHCIOBbIE M OYKBEHHBIE 3HAUEHUS YIJIOB B
FEOMETPUYECKUX  3aJa4aX C  HUCIHOJIb30BAHMEM CYMMBI  YIVIOB  TPEYIOJBHHKOB U
MHOTOYT'OJIbHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX IPH IEPECEUECHUU ABYX MapalieIbHBIX
IPSMBIX CEeKylIel. PemaTe npakTHYecKne 3a1a4r Ha HaX0K/JICHUE YTIJIOB.



Brnaznetp nmoHsATHEM T€OMETPUYECKOTO MECTa TOUEK. Y METh ONpeAesaTh OMCCEKTPUCY yriia
Y CEpEAVHHBIN NEPIEHANKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOUEK.

DopMynMpoOBaTh ONPEACIICHUS] OKPYKHOCTH M Kpyra, XOpAbl U JuaMeTpa OKPYKHOCTH,
MOJIb30BaThCS X CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOKWCTBA IIPU PELIEHUH 3a1a4.

BrnaneTp moHATHEM OINHUCAHHOM OKOJIO TPEYrOJIbHUKA OKPY>KHOCTH, YMETh HAXOJUTh €&
ueHTp. [loap3oBaThcs GakTamMu 0 TOM, YTO OUCCEKTPHUCHI YIIIOB TPEYroJbHUKA MEPECEeKatoTCs B
OJIHOW TOYKE, MU O TOM, 4YTO CEpPEAMHHBIC IEPIEHIUKYISIPbl K CTOPOHAM TpPEYroJbHUKA
IIEPECEKAIOTCS B OJIHOM TOUKE.

Brnagete mNOHATHMEM KacaTelIbHOM K  OKPYKHOCTH, IIOJb30BAaThCSI TEOPEMOU O
NEPIEHAUKYJIIPHOCTH KAacaTeIbHON U painyca, IPOBEAEHHOTO K TOYKE KACAHMUSL.

[lonb3oBaTbcst MPOCTEUIIMMH  TEOMETPUUYECKUMHU  HEpPaBEHCTBAMM, IMOHUMATh UX
IIPaKTUYECKUM CMBICIL.

IIpoBOIUTE OCHOBHBIE T€OMETPUYECKUE ITOCTPOEHUS € IIOMOILBIO LIUPKYJIS U JIUHEHKH.

K xonmy oOyuenus B 8 kiacce oOydaroIIMiics MOMYYHUT CIEAYIOLIUE IpeIMETHbIE
pe3ynbTaThl:

Pacnio3HaBaTh OCHOBHBIE BU[bI YETHIPEXYTOJbHUKOB, UX 3JIEMEHTBI, IOJb30BATHCSI HX
CBOMCTBAMH IPU PEIICHUN T€OMETPUYECKUX 3a1a4.

[IpuMeHsTh CBOICTBAa TOYKM IEpECE€UYEeHMs] MeIHaH TpPEeyrosibHUKa (LEHTpa Mmacc) B
peueHuy 3aaay.

Biamets monsiTueM cpeaHel JIMHUM TPEYTrOJIbHUKA U Tpamneluu, IPUMEHSITh UX CBOMCTBA
IIpH pPELICHHHM reomerpudeckux 3anad. [lomp3oBarbcs Teopemon Paneca u TeopeMon O
MPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX JJI PELICHUS IPAKTUYECKUX 3a]1a4.

[TpuMeHsTh NpU3HAKU NTOI00US TPEYTOJIHLHUKOB B PEHICHUH T€OMETPHUUECKHX 3a7au.

[Tonb3oBatbes Teopemoi [ludaropa ang pemieHUs TeOMETPUYECKHX M MPAKTHYECKHX
3ana4. CTpOUTh MATEeMAaTHYECKYI0 MOJI€Nb B MPAKTHUUECKUX 3a/1ayaxX, CaMOCTOSITEIbHO JIeJaTh
4epTEXK U HAXOJIUTh COOTBETCTBYIOIIUE IJTUHBI.

Biamers moHATHAMM CHHYyCa, KOCMHYCa M TaHI€HCa OCTPOTO yria IpsSMOYTOJIbHOTO
TpeyrojiabHuKa. [1071630BaThCs 3TUMHU MOHSITUSIMH I PEIIEHUS TPAKTUUECKUX 3ajau.

Boruncnate  (pa3nuyHbIMEH - cocobamM)  IUIOLIaAb  TPEYrojJbHUKAa W IUIOUIAIU
MHOTOYTOJBHBIX QUryp (MOJB3ysACh, TA€ HEOOXOAMMO, KalbKylsiTopoM). [IpumeHsTH
MOJIy4YeHHbIE YMEHUS B MPAKTUYECKUX 3a7a4ax.

Brnanete MNOHATHSMU BOMCAHHOTO M LEHTPAJIBHOIO YIja, HUCIHOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEXIY XOpJaMu (CeKyIIUMHU) U YIiie MEXAy KacaTelbHON U XOpJIoi
P PELLIEHUN T€OMETPUYECKUX 3a]1ay.

Biamers moHATHEM ONHMCAHHOIO YETHIPEXYTOJIBHUKA, NMPUMEHATh CBOMCTBA OMMCAHHOTO
YEeTBIPEXYTOJIBHUKA ITPU PEIIECHUN 3a/1a4.

[TpuMeHsTh NOTyYyeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE MOJENU IS
3aJa4 peajbHON KU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BBIUYMCIICHUS C IPUMEHEHUEM 1O00us
Y TPUTOHOMETPUH (TIOTB3YSICh, T/Ie HEOOXOUMO, KaTbKYIATOPOM).

K konmy oOyuenus B 9 kJacce oOyuarommuiics MOMYYUT CIEIYIOLIUE INpPEIMETHBIE
pE3yJIbTaThI:

3HaTh TPUTOHOMETPHUYECKHME (YHKIIMH OCTPHIX VIJIOB, HAXOAWTh C HUX MOMOIIBIO
pa3jnyHble  3JIEMEHThl  MPSMOYIOJBHOTO  TPEYroJbHHKA  («pEeHIeHHE MPSIMOYTOJIbHBIX



TPEYroJIbHUKOBY»). HaxoauTh (C MOMONIBIO KAJIBKYJIATOPA) JUIMHBI W YTJIBI JUISI HETAOJIMYHBIX
3HAYEHUU.

[Tonb30BaTbest hOpMyliaMy TIPUBEICHUSI I OCHOBHBIM TPUTOHOMETPHYECKUM TOXKIACCTBOM
JUTSL HAXOKJICHHSI COOTHOIICHUN MEXTy TPUTOHOMETPUICCKIMHE BEITHIMHAMH.

Hcnonk30BaTh TEOpEMbl CHHYCOB U KOCHHYCOB ISl HAXOXKJICHUS Pa3IMYHBIX JIEMEHTOB
TpPEeyrojbHUKa («pelIeHUEe TPEYroJbHUKOBY»), NIPUMEHATh WX MPU PEUICHUH TC€OMETPHUYECKUX
3ajad.

Brnaznets nonstusamMu npeodpazoBaHus MoJ00uUs, COOTBETCTBEHHBIX 3JIEMEHTOB MOI0OHBIX
¢uryp. Ilonp3oBaThcs cBOMCTBAMU MMOA0OMS MTPOU3BOIBHBIX (DUTYP, YMETh BBIYUCIATH JAJIUHBL U
HAXOJHUTh YIIbl Y OJ00HBIX (uryp. [IpuMeHsATs CBOMCTBA MOAOOUS B MPAKTHYECKHUX 3aadax.
YMeTh NPUBOJUTH IPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaThCs TEOpEeMaMu O MPOU3BEACHUU OTPE3KOB XOPI, O MPOU3BEICHUU OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThcs BEKTOpaMM, IOHHMATh HMX TEOMETPUYECKUH U (PU3UUECKHl CMBICT,
NPUMEHSTh UX B PEIICHUH TeOMETpUYecKuX U (usnueckux 3aaad. [IpuMeHsTh ckajaspHOe
MIPOU3BEIEHNE BEKTOPOB JIsl HAXOXKICHUS AJIMH U YTJIOB.

[Tonb30BaTbcs METOAOM KOOPAMHAT HAa IIJIOCKOCTH, MPHUMEHSTh €ro B PEIICHUU
FEOMETPHYSCKUX M MPAKTUICCKUX 3a]1ad.

Bragerh MOHATHSAMU MPaBUIBHOTO MHOTOYTOJBHUKA, JJIUHBI OKPY)KHOCTH, JUTMHBI JTYyTH
OKPYXKHOCTH M PaJMaHHOW MEpHl yIila, YMETh BBIYHCIATH IUIOMIAAh Kpyra W €ro 4YacTeu.
[TprMEHSTh MMOJIy9eHHBIC YMEHHS B MPAKTHYECKUX 3a/1a4ax.

Haxomuth ocu (WIu LEHTPBI) CUMMETpUH (UTYpP, IPUMEHATH JABM)KEHHUS TUIOCKOCTH B
MPOCTEHIINX CITydasx.

[IpuMeHsTh TOMyYeHHBbIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHUYECKHE MOJEIH JIs
3aJa4 peajibHON KU3HHU U TPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS C IPUMEHEHUEM MOA00MS
U TpUTOHOMETpHUecKux (yHKUMH (MONB3YysACh, TI/€ HEOOXOAMMO, KAIbKYISITOPOM).



TEMATHYECKOE INTAHUPOBAHUE

7 KUIIACC
N KosnuyectBo 4yacos DJIEeKTPOHHbIE
[1]
- HaumeHnoBanue pasaesioB u (uudpossbie)
n/n KouTpoabHubie IpakTuyeckue
TeM MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
[Ipocreiimme reomerpudecKue
| burypel W  HX  CBOWCTBA. 14 1 bubnuoreka [IOK
N3smepenne reOMETPUUYECKUX https://m.edsoo.ru/7f415e2e
BEJIMYMH
bu6mmoreka [IOK
2 T
PEYTOTBHAKH 22 I https://m.edsoo.ru/7f415e2e
3 [TapannensHble OpsiIMBIE, CyMMa 14 1 bubnuotexa [JOK
YIJIOB TPEYTOJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpy>KHOCTb u KpYT. 14 ! bub6nuorexa [IOK
['eomeTprueckue nocTpoeHUs https://m.edsoo.ru/7f415e2e
5 [ToBTOpEHwUE, 00001IeHne 4 1 bu6mmoreka [JOK
3HaHUH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
[TPOI'PAMME
8 KUIIACC
Ne KosanuyectBo 4yacos DJIEKTPOHHBIE
n/ HaumeHoBaHue pa3jie/ioB u (uudposBbie)
KounTtpoabHbie IIpakTH4eckue
n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIEC
padoThI padoThI
pecypchl
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YeThIpEXYroabHUKU 12 1 bubmorexa HOK
pexyT https://m.edsoo.ru/7f417e18
Teopema @aneca u TeopeMa o
IPONOPLUHMOHAIBHEIX  OTPE3Kax 15 1 bubmmorexa [TOK
poTiopht P ’ https://m.edsoo.ru/7f417¢18
I10/100HbBIE TPEYTOJIbHUKH
IInomane. Haxoxxnenue
IJIOMIAe  TPEYroJIbHUKOB | 14 ! bubnunoreka [JOK
MHOT'OYT'OJIbHBIX buryp. https://m.edsoo.ru/7f417e18
[Tnomaau mogoOHBIX GuUryp
Teopema Iludaropa m Havana 10 ! bubnunoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKPY’KHOCTH.
Bnucannepie u = omnucaHHBIE
YEThIPEX YTOJIbHUKHU 13 1 bubnmorexa HOK
pexyr ) https://m.edsoo.ru/7f417e¢18
KacarenbHble K  OKPYKHOCTH.
Kacanue okpyxHocTE
[ToBTOpEHwUE, 00001IeHHE 4 1 bu6mmoreka [JOK
3HAHUH https://m.edsoo.ru/7f417¢18
OBUIEE KOJIMYECTBO YACOB I10 68 6 0
[TPOI'PAMME
9 KIIACC
N KoanuecTBo yacos DJIeKTPOHHbIE
]
HaumenoBaHue pa3jieiioB u (uudposBbie)
n/m KonTpoJubHbie IIpakTH4eckune
TeM NMPOrpaMMblI Bcero oOpa3oBaTe/ibHbIEC
padoThI padoThI
pecypchl
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Tpuronomerpus. Teopembl

1 KOCHHYCOB U CHHYCOB. Pemenue 16 bubnmorexa [IOK
Y yCOB. https://m.edsoo.ru/7f41al2¢c
TPEYrOJIbHUKOB
IIpeoOpazoBanue nmoao0us.
bu6mmoreka [JOK
2 Metpuueckue COOTHOIICHUS B 10
https://m.edsoo.ru/7f41al2¢c
OKPY’KHOCTH
bubmuoreka [JOK
3 B
CKTOPE! 12 https://m.edsoo.ru/7f41al2c
4 JlekapTOoBbl  KOOpJWHATHI  Ha 9 bubnnoreka [JOK
MJIOCKOCTH https://m.edsoo.ru/7f41al2¢c
[IpaBunbHBIE MHOTOYTOJIBHUKH.
5 JlnnHA OKPYXKHOCTH U ILIOIIAIb 8 bubnmorera [TOK
Py B VH https://m.edsoo.ru/7f41al2c
Kpyra. Beruucnenue miomniaaei
bu6nmoreka [JOK
6
JBIKEHHS IIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHwMeE, 00001IeHNE, ; bu6mmoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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INOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
Ne KoanuectBo yacoB DJIeKTPOHHbIE
Jlara nuppoBbIe
Tema ypoka KoHTpoJibHbIE IpakTHYeckue bp
n/ Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
n pecypchl
IIpocreiimne
bubmuorexa [JOK
r€OMETPUYECKUE 1
https://m.edso00.ru/8866b724
00BEKTHI
MHOroyroibHuK, 1 bubnuoreka [IOK
JIoMaHas https://m.edsoo.ru/8866¢cbba
CMeEXXHEIS u 1 bubnnoreka IIOK
BEpPTHKaIbHBIE YIJIbI https://m.eds00.ru/8866¢5¢c0
CmMmexHbIe u 1 bubmmoreka [IOK
BEPTUKAIBHBIE YIJIbI https://m.edsoo.ru/8866c7be
CMexHBIe u |
BEPTUKAIIbHBIC YTIIbI
CMexHbIe u |
BEPTUKAIbHBIC YTIIBI
CmexHble u |
BEPTUKAJIbHBIC YTJIbI
CmexHble u |
BEPTUKAJIbHBIC YTJIbI
N3Mmepenne TUHENHBIX
U YIJOBBIX BEIUYMH, 1

BBIYUCJIICHUC OTPC3KOB

13



U YIJIOB

10

N3mepenne JTMHENHBIX
U YIJIOBBIX BEJIHMYUH,
BBIUKCJICHHE OTPE3KOB
U yIJIOB

bu6nuoreka [JOK

https://m.edsoo.ru/8866c3ea

11

N3mepenne TMHENHBIX
U YIJIOBBIX BEJIHMYUH,
BBIUKCJICHHE OTPE3KOB
U YIJIOB

12

N3mepenne TMHENHBIX
U YIJIOBBIX BEJIHMYUH,
BBIUKCJICHHE OTPE3KOB
U yTJI0B

13

[lepumeTrp U mIomAAb
buryp, cocTaBIECHHBIX
U3 MPSAMOYTOJIbHUKOB

14

KonTponbhast pabota
mo TemaM "YTUIbI,
OTPE3KH, psIMbIE,

"

JTy4H

15

[lonsiTHe O paBHBIX
TPEyroJbHUKaX U
HEpBUYHbIE
IpeCTaBICHUs 0
paBHBIX GUTYpax

but6mmoreka [IOK

https://m.edsoo.ru/8866ce80

16

Tpu [IpU3HaAKa

Bbu6nuoreka [IOK
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paBeHCTBa
TPEYTrOJIbHUKOB

https://m.edsoo.ru/8866d1fa

17

Tpu MpU3HaKa
paBeHCTBa
TPEYTrOJIbHUKOB

bu6nuoreka [IOK
https://m.edsoo.ru/8866d34e

18

Tpu [IpU3HaKa
paBeHCTBa
TPEYrOJIbHUKOB

bubnnoreka IIOK
https://m.edsoo.ru/8866e01e

19

Tpu [IpU3HaKa
paBeHCTBa
TPEYrOJIbHUKOB

20

Tpu [IpU3HaKa
paBeHCTBa
TPEYrOJILHUKOB

21

Tpu [IpU3HaAKa
paBeHCTBa
TPEYTOJIbHUKOB

bu6nuoreka [IOK
https://m.edsoo.ru/8866e88e

22

IIpu3naku paBeHCTBA
MPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB

23

[TpusHaku paBeHCTBa
PSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB

24

CBOIicTBO  MeauaHbl
PSIMOYTOJIBHOTO
TPEYTrOJIbHHKA,

bu6nuoreka [IOK
https://m.edsoo.ru/8866e9ec
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MPOBEIEHHOMN K
TUTIOTEHY3€E

25

CBOHiCTBO  MeaHaHEbI
MPSIMOYTOJIBHOTO
TPEYrOJIbHUKA,
MPOBEIEHHOMN K
TUTIOTEHY3€

26

PaBHOOenpeHHBIE WM
PaBHOCTOPOHHUE
TPEYroJIbHUKU

bubnuorexa [JOK
https://m.edsoo.ru/8866d6fa

27

[Ipu3naku u cBOKCTBA
paBHOOEIPEHHOTO
TPEyroJbHUKA

bubnnoreka IIOK
https://m.edso0.ru/8866d880

28

IIpu3Haku U cBOWCTBA
pPaBHOOEPEHHOTO
TPEYroJabHUKa

bu6mmoteka [IOK
https://m.edsoo.ru/8866d880

29

[Ipn3naku u cBoiicTBa
pPaBHOOEPEHHOTO
TpPEYrojabHUKA

bubmmoreka [IOK
https://m.edsoo.ru/8866e26¢

30

HepaBencrtpa B
reoOMeTpUun

31

HepaBencrtpa B
reoOMeTpun

bu6nuoreka [IOK
https://m.edsoo.ru/8866e3a2

32

HepasencrBa B
T€OMETPUHU

33

HepasencrBa B
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TeoOMETpUU

34

IIpssMOyTONIBHBIN
TPEYTOJIbHUK C YIJIOM
B 30°

bu6nuoreka [IOK
https://m.edso0o0.ru/8866eb22

35

IIpssMOyTONIBHBIN
TPEYTOJIbHUK C YIJIOM
B 30°

36

KonTponbhast pabota
o TeMe
"TpeyronbHuku"

bubnnoreka IIOK
https://m.edsoo.ru/8866ecbc

37

[TapautenpHbIE
IIPSIMBIE, KX CBOMCTBA

bubmuorexa [JOK
https://m.edsoo.ru/8866ef64

38

ITareii IOCTYJIaT
EBxmmna

39

Hakpect  nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
oOpa3oBaHHbIE  IIpH
HepeceyeHn!
HapaIeIbHbIX
HPSIMBIX CEKyLIEN

bu6nuoreka [IOK
https://m.eds00.ru/8866f086

40

Hakpectr  nexamue,
COOTBETCTBCHHBIC n
OOIHOCTOPOHHHUEC YTIJIbI,
oOpa3oBaHHbIE  MpHU
[IEPECEYCHUH
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napauIeNbHbIX
MPSAMBIX CEKYILEH

Hakpect JIeKaIue,
COOTBETCTBEHHBIE |
OJIHOCTOPOHHHUE YTJIBI,

41 o0pa3oBaHHBIC  TIPH
nepeceyeHuu
napajuIeIbHbIX
MPSAMBIX CEKYILEH
Hakpect  nexamue,
COOTBETCTBEHHbIE U
OJIHOCTOPOHHHUE YTJIBI,

42 oOpa3oBaHHbIE  IIpH
nepeceyeHnun
napajuIeIbHbIX
IPSAMBIX CEKYIIEN
Hakpecr  nexamue,
COOTBETCTBEHHbIE U
OJIHOCTOPOHHUE YTJIBI, BuGmiorexa LIOK

- 00pasOBAHEIC TP https://m.edso00.ru/8866f3b0
NEpPECEYEHU U
napajuIeIbHbIX
HPSMBIX CEKyLIEN
IIpusnax

44 NapauIeIbHOCTU
IPSIMBIX qyepes
pPaBEHCTBO

18



pacCTOAHUN OT TOYEK
OAHOM  mpsAMON 10
BTOPOU NPSIMOM

[Ipusnak
NapajuieIbHOCTH
MPSAMBIX yepes
45 PaBEHCTBO
pacCTOSIHUM OT TOYEK
OAHOM  mpsAMON 10
BTOPOU MPSIMOK
46 Cymma YTJIOB bubnuoreka [IOK
TpeyrojabHUKa https://m.edsoo.ru/8866f630
47 Cymma YIJI0B bubnmnoreka [JOK
TpeyrojabHUKa https://m.edsoo.ru/8866f8ba
43 Buemnune YTIIBI bubnmnorexka HOK
TpEyrojabHuKa https://m.edsoo.ru/8866faSe
49 Bremnne YIJIBL
TPEYrojabHUKa
KonTponbnas pabota
o TeMe Eubs 1IOK
nonnoTexa
50 "Tlapanne e
PAIDICHBHE! https://m.edsoo.ru/8866febe
IpsIMbIE, CYMMa YTJIOB
TpeyrojabHuKa"
51 OKpYXHOCTb, XOPIbI bubnuotexa [JOK
JIMAMETP, KX CBOMCTBA https://m.edsoo.ru/88670800
52 KacarenpHast K but6mmoreka [IOK
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OKPYKHOCTH

https://m.edsoo.ru/88670e9a

53

OKpy»KHOCTb,
BIIMICAaHHAS B YTOII

54

OKpyKHOCTb,
BITMCAHHAsS B YOI

55

Iloustue o I'MT,
MIPUMEHEHHUE B
3aj1agax

bubmuorexa [JOK
https://m.edso00.ru/8867013¢e

56

Ilonstue o I'MT,
MIPUMEHEHHUE B
3ajiagax

bubmuorexa [JOK
https://m.eds00.ru/88670508

57

buccekrpuca u
CEepEaUHHBIN
NEePNEHAUKYIAp  Kak
r€OMETPUUYECKHUE
MeCTa TOYEK

58

OKpy»KHOCTb,
OTCaHHast OKOJIO
TPEYroJbHUKA

bu6nuoreka [IOK
https://m.edsoo.ru/88670a62

59

OKpyKHOCTb,
onucaHHast OKOJIO
TPEYroJbHUKA

60

OKpyKHOCTb,
BITMCAHHAs B
TPEYroJbHUK

bu6nuoreka [IOK
https://m.edsoo.ru/8867103e

61

OKpyKHOCTb,

20



BIIMCaHHasd B

TPEYrOJIbHUK
& [Ipocreiimne 3agauu bubnmoreka [JOK
Ha IIOCTPOEHUE https://m.edsoo.ru/88671188
63 [Ipocreiimue 3amaun bubmmoreka [IOK
Ha II0OCTPOEHUE https://m.edsoo.ru/886712d2
KonTtponbsHas pabora
1o teme "OKpyKHOCTb
bubnnoreka IIOK
64 51 KpYT.
https://m.eds00.ru/88671462
I'eomerpuueckue
nocrpoeHus"
[ToBTOpeHune u
00001IeHne  3HAHUM
65 OCHOBHBIX TOHATHHI H bubmorexa HOK
https://m.eds00.ru/886715b6
METOJ0B  Kypca 7/
KJlacca
66 Hrorosas bubmmoreka [IOK
KOHTpOJIbHAs paboTa https://m.edsoo.ru/886716ec
IToBTOpEeHME 51
00001IIeHe  3HAHWH
67 OCHOBHBIX TIOHSATHH H
METOJ0B  Kypca 7
KJlacca
IToBTOpEeHME 51 EuG OK
68 000011IIeHe  3HAHWH nbnmotexa I1

OCHOBHBIX IIOHATHUU U

https://m.edsoo.ru/886719bc
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METOJI0B  Kypca 7
KJjlacca
OBILEE KOJIMYECTBO 68 5 0
YACOB I10 ITPOIT'PAMME
8 KIIACC
Ne KoanuectBo yacos
DJIeKTPOHHbIE
Jara nu(ppoBbIe
n | Tema ypoka KoHTpoabHbIe IIpakTH4eckue
Bcero U3ydeHus o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypcsl
n
bu6mmoreka [JOK
[Tapamtenorpamm, €ro
. 1 https://m.edsoo.ru/88671af
MPU3HAKU U CBOWCTBA )
bu6nmoreka [JOK
[Tapamtenorpamm, €ro
. 1 https://m.edsoo.ru/8867 1ca
MIPU3HAKHU U CBOMCTBA 0
bu6nmoreka [JOK
[Tapamtenorpamm, €ro
. 1 https://m.edsoo.ru/88671ca
MIPU3HAKU U CBOMCTBA 0
YacTtHele clyJyau
napajuieaorpaMmmoB bubnnoreka [JOK
(IpsIMOYTOJIBHUK,  POMO, 1 https://m.edsoo.ru/8867 1de
KBaJpaT), UX MpHU3HAKU U a
CBOMCTBa
YactHble ciydau 1 bubnuorexa [IOK
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napasuieJIorpaMMOB
(IpSIMOYTOJILHUK,  POMO,
KBaJpar), UX IpHU3HAKU U

https://m.edsoo.ru/8867112
0

CBOMCTBA
YacTtHblie ciydau
[apajuiesIorpaMMOB bubnuorexa [JOK
6 (IpsAMOYTOJIbHUK,  pOMO, https://m.edso00.ru/8867209
KBaJpar), UX IpHU3HAKU U c
CBOMCTBA
bubmuoreka [JOK
7 Tpanenus https://m.edso00.ru/8867235
8
PaBHo6oKas " bubmuoreka [JOK
8 https://m.edsoo.ru/8867252
MPsIMOYTOJIbHAS Tparenuu .
PaBHoGoKas " bubmuoreka [JOK
9 https://m.edsoo.ru/8867285
MPSIMOYTOJIbHAS TPATICIINH 2
bu6nmoreka [JOK
10 Mertoa yaBoeHUs MeAUaHbI https://m.edsoo.ru/88672b1
4
bu6mmoreka [IOK
11 LenTpasnbHasi cCHMMETpUS https://m.eds00.ru/88672b1
4
bu6mmorexa [IOK
KonTtponpHas pabota mo
12 https://m.eds00.ru/88672¢9

teme "UeTbIpEXyroibHUKN"

a
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Teopema ®daneca u

bubmuoreka [JOK
Teopema 0
13 https://m.edso00.ru/8867337
POMOPIIMOHAIEHBIX .
OTpe3Kax =
bu6mmoreka [JOK
Cpenusis JTUHUSA
14 https://m.edsoo.ru/88672e0
TPEYroJbHUKA .
bubmuoreka [JOK
Cpenuss JUHUSA
15 https://m.edsoo.ru/88672f3
TPEYroJbHUKA ]
Tpanenusi, €€ cpeaHss bubmmorexa LOK
16 p ’ p https://m.edsoo.ru/8867235
JIUHUS
8
Tpanenusi, e€ cpenHss bubmorexa HOK
17 P ’ p https://m.edsoo.ru/8867306
JIUHUS
4
bu6mmorexa [IOK
[TponopuinoHanbHbIE
18 https://m.edso0.ru/8867379
OTpE3KH
4
bu6mmorexa [JOK
[IponopuroHanbHBIE
19 https://m.eds00.ru/8867379
OTpE3KH
4
bu6mmorekxa [IOK
Lentp macc B
20 https://m.edsoo.ru/886738f
TpPEeYroJabHUKE .
b K
21 [TonoGHBIE TPEYTONHHUKH nommorexa LO

https://m.edsoo.ru/88673a7
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8

Tpu npuszHaka nTOHO0HS

bu6mmoreka [JOK

22 https://m.edsoo.ru/88673ba
TPEYroJbHUKOB .
bu6mmoreka [JOK
Tpu npuszHaka nTOAO0HS
23 https://m.edsoo.ru/88673d5
TPEYrOJIbHUKOB 5
bubmuoreka [JOK
Tpu npusHaka mnox00us
24 https://m.edsoo.ru/8867400
TPEYrOJIHLHUKOB .
’5 Tpu npusHaka n0HO0MS
TPEYroJbHUKOB
[Tpumenenue nogodus npu
26 | pemieHMH  MPAKTUYECKUX
3a1a4
KontponbHast pabota 1o bub6nuorexa [IOK
27 TEME "ITogoOHEBIE https://m.edsoo.ru/8867445
TPEYroJabHUKN" a
. . bubnuotexa [JOK
CgoiicTBa Iomaaen
28 https://m.edso00.ru/886745f
reoMeTpHUecKuX Huryp .
@opmynbsl AN IUIOIIATU bubmuorexa [IOK
29 TPEyroJIbHUKA, https://m.edso0o.ru/8867486
napasuresiorpaMmma 0
DopMmynsl I MIIOLIAIU bubnnoreka [JOK
30 TPEyTroJbHUKA, https://m.edsoo.ru/88674a2
napasuiesorpaMmma 2

25



dopMynbl IS TUIOMIAIN

bubmuoreka [JOK

31 TPEyroJbHUKA, https://m.edsoo.ru/88674a2
napasuiesiorpaMmma 2
dopMynbl IS TUIOMIAIN bubnmoreka [JOK
32 TPEyroJibHUKA, https://m.eds00.ru/8867528
napajuiejgorpamma 8
Qopmynsl I [JIOLIAN bubnuorexa [JOK
33 TPEYroJIbHUKA, https://m.edsoo0.ru/8867542
napajuiejgorpamma c
. bu6mmorexa [IOK
Brrunciaenue TUIOIIAJCH
34 https://m.edsoo.ru/88674e7
CJIOKHBIX (HUTYD o
bu6mmorexa [IOK
[Tnomanmn ur Ha
35 wam - Quryp https://m.eds00.ru/8867473
KJIeT4yaTou Oymare .
36 ITmomragn IMOJO0HBIX
duryp
37 ITmomraan IMOIO0HBIX
duryp
bu6mmoreka [JOK
3agauM C MOPaKTHYECKUM
38 https://m.edsoo.ru/8867555
coJiepKaHuEM g
bu6mmoreka [JOK
3agauM ¢ MOPaKTHYECKUM
39 https://m.eds00.ru/8867568
coJiepKaHUuEM 4
40 Pemenue 3a7a4 c bubnuorexa [JOK
IIOMOILBIO METO1a https://m.edsoo.ru/8867419
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BCIIOMOTaTeJIbHOU 0
TJIOIIATN
bu6mmoreka [JOK
KontponpHast pabota mo
41 " " https://m.eds00.ru/8867579
teme "[Lnomans .
N bubnuorexa [JOK
Teopema Iludaropa u eé
42 p (arop https://m.eds00.ru/8867591
MIPUMCHCHUE 8
Teopema Iludaropa u eé bubmorexa HOK
43 https://m.edso0o.ru/8867591
IPUMCHCHUE 8
Teopema Iludaropa u eé bubmorexa HOK
44 https://m.edsoo.ru/88675ab
MpUMEHEHUE c
45 Teopema Iludaropa u eé
MIPUMCHCHUE
46 Teopema Ilucaropa u eé
MpPUMEHEHUE
Onpenenenue
TPUTOHOMETPHUYECKHUX
dbyHKIIMI  ocTporo  yria
PSIMOYTOJIBHOTO bubnuorexa [IOK
47 TPEYrOJIbHUKA, https://m.eds00.ru/88675d3
TPUTOHOMETPUIECKHE 2
COOTHOIIICHUS B
MPSIMOYTOJIEHOM
TPEYroJIbHUKE

27



OcHOBHOE bubmuoreka [JOK
48 TPUTOHOMETPUUECKOE https://m.edsoo.ru/88675f4
TOXJIECTBO 4
OcHOBHOE
49 TPUTOHOMETPUUYECKOE
TOKJIECTBO
OcHoBHOE
50 TPUTOHOMETPUUECKOE
TOKJIECTBO
KontponsHas pabGota 1o bubnuorexka [JOK
51 teme "Teopema Iludaropa https://m.edsoo.ru/8a1407e
Y Hayajia TpuroHomeTpun" 8
Brnucanneie 5
HEHTpaJIbHbIe YTIBI, YTOJ bubmorera [TOK
52 P YOI, Y https://m.edsoo.ru/Sal415b
MEXIy KacaTelbHOM U )
XOpaou B
Brnucanneie 5
LUEHTPAJIbHBIE YIJIbl, YOIl bubmorexa [JOK
53 P YL Y https:/m.edsoo.ru/8al4194
MEXIy KacaTelbHOU U 0
XOpaou B
Bnucannbie 51
LHEHTPaJIbHBIE YIJIbl, YIOJl bubmotera [TOK
54 P YHIRL vy https://m.edsoo.ru/8a141b3
MEXIy KacaTelbHOM U 4
XOpAou B
55 VYrael Mexay XopAaamu U

CEeKYILLINMU
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VIl MEeXIy XopaaMH H

56
CeKYLIMMHU
Broucandaele ¥ OIMCaHHBIE bubmuoreka [JOK
57 YEThIPEXYTOJILHUKH, 170'¢ https://m.edsoo.ru/8a140f8
IPU3HAKU U CBOMCTBA 6
Brnucannsie W onmcaHHbIC bubmuoreka [JOK
58 YEeTHIPEXYTOJIbHUKH, 1704 https://m.edsoo.ru/8al416d
IPU3HAKU U CBOMCTBA 4
Brmcannnie u omnucanHble Bubnuoreka I_[OK
59 | ueThIpEXYroNbHUKY, ux https://m.edsoo.ru/8al416d
IPU3HAKU U CBOMCTBA 4
IIpumeHeHune CBOMCTB
BITUCAHHBIX W ONHCaHHBIX
60 | YeTBIPEXYTOJIBHUKOB TIpU
pELICHUH TeOMETPUYECKUX
3a1a4
IIpumeHeHne CBOMCTB
BIIMCAHHBIX U OMNMCaHHBIX
61 YEeTBIPEXYTOJIBHUKOB  IIpU
PELICHUH TeOMETPUYECKUX
3a1a4
B3aumnoe pacnonoxenue bubnnorexa [IOK
62 | ABYX OKpY)XHOCTEH, oOuiue https://m.edsoo.ru/8al410a
KacaTeIbHbIC 8
. bubnnoreka [JOK
63 Kacanue oxpyxHocteit 1

https://m.edsoo.ru/8al410a
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8
Kontponbnast pabora mo
TeMe "Vrab B bubmuoreka [JOK
64 | oxpyxHocTH. Brincanusie u 1 https://m.edsoo.ru/8al41c8
OIMCaHHBIC 8
YETBIPEXYTOJIbHUKH"
IToBTOpEHME OCHOBHBIX
. bubmuoreka [JOK
MOHSITHIA U METOJIOB KypPCOB
65 1 https://m.edsoo.ru/8al41dd
7 u 8 KnaccoB, 0000IIIeHIE .
3HAHU c
IToBTOpEHHE OCHOBHBIX
. bubmuoreka [JOK
MOHSITHIA U METOJIOB KypPCOB
66 1 https://m.edsoo.ru/8al4lef
7 u 8 K1accoB, 0000IIIeHNE .
3HaHUU e
bu6mmorexa [IOK
Hrorosas KOHTPOJIbHAS
67 1 https://m.edsoo.ru/8a14236
pabota
8
IToBTOpEHME OCHOBHBIX
N bu6nmoreka [JOK
MOHSITHIA ¥ METOJIOB KypPCOB
68 1 https://m.edsoo.ru/8al1420a
7 u 8 K1maccoB, 0000IIIEHIE .
3HAaHUH c
OBIIEE KOJIMYECTBO 63
YACOB I10 [TIPOT'PAMME
9 KUIIACC
Ne| Tema ypoka KounyecTBO 4acoB Hara JJIeKTPOHHBbIE

30



U3y4eHusi ugposbie
KoHnTpoJbHbIE IIpakTnyeckue ¥ i pp
I Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
/ pecypcsl
n
Onpenenenue
bubmuoreka [JOK
TPUTOHOMETPHUYECKHUX
1 . o 1 https://m.edsoo.ru/8al424b
¢yukuuii yrnos ot 0° no c
180° -
2 DopMyIbl IPUBEACHUS 1
bu6mmorexa [IOK
3 Teopema KOCHHYCOB 1 https://m.edsoo.ru/8a14336
c
4 Teopema KOCUHYCOB 1
bu6mmorexa [IOK
5 Teopema KocHHYCOB 1 https://m.edsoo.ru/8a142d5
€
bu6nmoreka [JOK
6 Teopema cuHycOB 1 https://m.edsoo.ru/8al42e8
a
7 TeopeMa cuHyCOB 1
Teopema cuHyCcOB 1
Haxoxxnenue nimuH CTOpOH bu6mmoreka [JOK
9 51 BEJINYUH YIJI0B 1 https://m.edsoo.ru/8a1430b
TPEYTrOJbHUKOB 0
bu6 OK
10 Penienue TpeyroabHUKOB 1 nosmotexa I

https://m.edsoo.ru/8al42ac
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0

bu6mmoreka [JOK

11 Pelienue TpeyroiabHUKOB https://m.edsoo.ru/8al42ac
0
bu6mmoreka [JOK
12 Pemenne TpeyrosbHUKOB https://m.edsoo.ru/8al42ac
0
bubmuoreka [JOK
13 Pewenne TpeyrosbHUKOB https://m.edsoo.ru/8al42ac
0
[IpakTuueckoe bubnuotexa [JOK
14 MIpUMEHEHHUE TeopeM https://m.edsoo.ru/8al142c3
CHHYCOB M KOCUHYCOB c
[IpakTrueckoe
15 IIPUMEHEHHUE TEOpPEM
CHHYCOB M KOCHYCOB
KontponbsHas pabGota 1o bu6nuorexa [IOK
16 TeMe "Pemienue https://m.edsoo.ru/8a14392
TPEYroJIbHUKOB" a
bu6mmorexa [JOK
ITonsTue 0
17 https://m.edsoo.ru/8al43ab
npeoOpa3oBaHUU O100US 0
COOTBETCTBEHHBIC bubmuoreka [JOK
18 3JIEMEHTEI IIOJOOHBIX https://m.edsoo.ru/8al43de
duryp 4
19 CoOOTBETCTBEHHBIE
3JIEMEHTEHI IMOJOOHBIX
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¢uryp

Teopema 0 mNpoOU3BEICHUU
OTPE3KOB XOpJ, T€OpeMa O

bubmuoreka [JOK

20 MPOU3BEJCHUN  OTPE3KOB https://m.edsoo.ru/8a14406
CEKYIIHUX, TeopeMa 0 €
KBaJ[paTe KacaTeJbHON
Teopema 0 mnpousBeneHUH
OTPE3KOB XOpj, Teopema o bubnuotexa [JOK

21 MPOU3BEJICHUN  OTPE3KOB https://m.edsoo.ru/8al441a
CeKylIMX, Teopema O 4
KBaJpare KacaTeJbHOU
Teopema 0 mnpowusBeneHUH
OTPE3KOB XOpJH, TEOpema o bubnuotexa [JOK

22 | NpoM3BENCHMHM  OTPE3KOB https://m.edsoo.ru/8al1442d
CCKyIIHX, TEopeMa 0 a
KBaJpaTe KacaTeJIbHOU
IIpumenenue TeopemM B bubnnorexa [JOK

23 | pelmeHHH TeoMETPUYECKUX https://m.edsoo.ru/8a143f0
3a1a4 6
IIpumeHneHue Teopem B bubnnoreka [JOK

24 | pelmeHHH TeOMETPUYECKUX https://m.edsoo.ru/8a1443f
3a1a4 c
IIpumeHneHue Teopem B bubnnoreka [JOK

25 | peleHuH TeoMETPUYECKUX https://m.edsoo.ru/8a14457
3aj1a4 8

26 | KonrtponbHas pabora 110 bubmuorexa [IOK
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TeMe "[IpeobpazoBanue
noaoous. MeTtpuueckue
COOTHONICHUS B
OKpY>kHOCTH"

https://m.edsoo.ru/8al447a
8

Onpenenenue  BEKTOPOB.

-~ " bubmuoreka [JOK
27 . https://m.edsoo.ru/8a14496
FEOMETPUUECKUA  CMBICI 0
BEKTOPOB
CioxeHrue U BbIYUTAHHUE bu6mmoreka [{OK
28 BEKTOPOB, YMHOKEHHE https://m.edsoo.ru/8al44a8
BEKTOpa Ha YHUCII0 ¢
CioxxeHrue U BbIYUTAHUE bu6mmorexa [IOK
29 BEKTOPOB, YMHOKEHHE https://m.edsoo.ru/8a144d5
BEKTOPA Ha YHCIIO 2
CrnoxxeHue W BBIYMTAHUE
30 | BexTOpOB, YMHOXEHHE
BEKTOPA Ha YHCIIO
PaznoxxeHne BekTopa IO
31 JIBYM HEKOJIJIMHEAPHBIM
BEKTOPaM
bu6mmoreka [IOK
32 Koopannats! BekTopa https://m.edsoo.ru/8al144fb
€
CkansipHoe TpOU3BEIICHUE bu6mmoreka [JOK
33 BEKTOPOB, €ro NPUMEHEHUE https://m.edsoo.ru/8a14539

11 HaxOKIACHUSA JJIMH H

C
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yIJIOB

CkasipHOE TIIPOU3BENIEHUE
BEKTOPOB, €ro MPUMEHEHHUE

bubmuoreka [JOK

34 https://m.edsoo.ru/8a14550
JUIST HAXOXKACHUS [UIMH H .
YIJIOB -
bu6mmorexa [IOK
Pemenue 3a71a4 c
35 https://m.edsoo.ru/8al44c3
MTOMOIIIbIO BEKTOPOB .
bu6mmoreka [{OK
Pemenne 3a/1a4 c
36 https://m.edsoo.ru/8a1458¢c
MOMOIIIbIO BEKTOPOB 4
37 IIpuMeHeHne BEKTOpPOB IS
pelieHus 3a1a4 pU3uKu
bu6mmorexa [IOK
Kontponbnas pabora mo
38 " " https://m.edsoo.ru/8a145b0
TeMe "BeKTopbl "
39 JlekapToBbl ~ KOOpAMHATHI
TOYEK Ha TUIOCKOCTH
bu6mmoreka [JOK
40 YpaBHeHue npsmoit https://m.edsoo.ru/8al45¢c4
8
41 YpaBHeHUE NPAMOU
bu6mmorexa [JOK
42 | VYpaBHEHUE OKPYKHOCTH https://m.edsoo.ru/8a14635
a
bubnuorexa [JOK
43 Koopaunatsl TOYEK oI &

https://m.edsoo.ru/8a14662
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NepeceyeHusl OKPYKHOCTHU
Y PAMOit

1S

Merox  KoopAMHAT — TpHU

44 pPEUICHUH TeOMETPUUYECKUX
3aja4, IPaKTUUECKUX 3a7au
Meton kooOpIMHAT  IIpU
45 pEUIEHUH TeOMETPUUYECKUX
3aJa4, MPaKTUYECKUX 3a7au
Meton KOOpIMHAT TPHU
46 | peueHMM TE€OMETPUYECKUX
3aJa4, MPaKTUUYECKUX 3a7a4
KonTponbHast pabora 1o
" bubmuoreka [JOK
TeMe JlexapToBbI
47 https://m.edsoo.ru/8al146e0
KOOPJIUHATHI Ha .
MJI0CKOCTH" B
[TpaBusibHBIE bu6nuorexa [IOK
48 | MHOrOyroJbHMKH, https://m.edsoo.ru/8a146fd
BBIYHCIICHHE UX AJIEMEHTOB a
b K
Yucno TT. JnmuHa nomorexa IO
49 https://m.edsoo.ru/8al1472¢
OKPY>KHOCTH g
b K
Yucno TT. JnmuHa nomorexa IO
50 https://m.edsoo.ru/8a14714
OKPY>KHOCTH .
51 JlnvHa 1yru OKpy>KHOCTH
52 | PannanHas mepa yria bubmuorexa [IOK
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https://m.edsoo.ru/8al4714
C

Ilnomane kpyra, cekropa,

bu6mmoreka [JOK

53 https://m.edsoo.ru/8a14742
cerMeHTa
6
[Inomane kpyra, cekropa Buommorexa HOK
54 pyrd, pa, https://m.edsoo.ru/8al14775
cerMeHTa
0
[Inomane kpyra, cekropa Bubmmorexa HOK
55 pyrd, pa, https://m.edsoo.ru/8a14775
CerMeHTa
0
bu6mmoreka [IOK
[TousiTe ©  OBWXXEHUU
56 https://m.edsoo.ru/8al47c8
ILIOCKOCTH )
. bu6mmorexa [IOK
[TapayenpHblii  TIEPEHOC,
57 https://m.edsoo.ru/8al47f1
MOBOPOT
6
N bubmuoreka [JOK
[TapaynenpHbli  TIEPEHOC,
58 https://m.edsoo.ru/8al47f1
MOBOPOT
6
59 [TapamensHbll  mIEpPEHOC,
MOBOPOT
60 [TapamiensHbll  mIEpPEHOC,
MOBOPOT
. bu6mmoreka [IOK
[Ipumenenue JIBAKEHUH
61 https://m.edsoo.ru/8a1480e

IIPU pEIICHUN 3a]a4

2
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62

Kontponbnass pabora mo
TeMam "IIpaBusnbHbIC
MHOTOYTOJIbHUKH.
OkpyxHOCTb.  JIBUXKEHUS
IJIOCKOCTH"

63

[ToBTOpeHne, oOoOIICHNE,
CHCTeMaTH3aus  3HAHHIA.
N3mepenue
TCOMETPHUYCCKUX BEIHYHH.
TpeyronpHuKH

bubmuoreka [JOK
https://m.edsoo.ru/8al4852
4

64
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MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMOBI

7 KJIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepf[eMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O 061]161"0 06pa30BaHI/IH

6

I'eomerpus

6.1

Pacnio3HaBaTh W3y4eHHBIE TE€OMETPHUYECKHE (UTYpBI, ONpPEACHATh HX
B3aMMHOE  pAaCIOJIOKEHUE, M300paxarh TreoMeTpudeckue (Qurypsl,
BBIITOJIHATB YEPTEXKU 110 YCIOBUIO 3a1auu. VI3MEPATh TMHEMHBIE U YTIIOBBIE
BeanuuHbl. Pemate 3amauu Ha BBIYMCIIEHHME JUIMH OTPE3KOB M BEIWYUH

yIJIOB

6.2

Jenate rpyOyl0 OIICHKY JIMHEHHBIX U YIJIOBBIX BEIWYHH MPEIMETOB B
peaIbHOM KU3HU, Pa3MEPOB MPHUPOAHBIX OOBEKTOB. Paznuyare pazMepsl
3TUX 00BEKTOB MO MOPSAIKY BEIUUMHBI

6.3

CTpouth 4epTeKHU K T€OMETPUUECKHUM 3a/1a4am

6.4

[Tonb30BaTbcs TpHU3HAKAMU PABEHCTBA TPEYrOJBbHUKOB, HCIIOIb30BATh
MPU3HAKA U CBOWCTBAa PaBHOOEIPEHHBIX TPEYTOJHLHUKOB IPH PELICHUH
3a1a4

6.5

[IpoBoauTh JIOTUYECKUE paccyxieHus c UCIIOJIb30BaHUEM
Tr€OMETPUUYECKUX TEOPEM

6.6

ITonp30BaThCA IMpU3HAKaMH PABCHCTBA HNPAMOYI'OJIbHBIX TPCYTrOJIbHUKOB,
CBOMCTBOM MCHAaHbI, HpOBCI[éHHOﬁ K THUIOTCHY3C MPAMOYTOJIbHOIO
TPCYIr'OJIbHUKA, B PCIICHUU I'COMCTPHUICCKUX 3adaY

6.7

OnpenensitTb NapajuIebHOCTh MPSIMBIX C IOMOIIBIO YIJIOB, KOTOpBIE
oOpa3yer ¢ HuMHU cekymas. Onpenensars NapauieIbHOCTh MNPSMBIX C
MOMOIIBI0 PABEHCTBA PACCTOSTHUM OT TOYEK OAHOM MNpPsIMOM 1O TOYEK
JAPYrou NMpsMOn

6.8

Pemrate 3agaun Ha KaeT4aTOM 6yMare

6.9

[IpoBOAUTH BBIUMCICHUS W HAXOJHWTHh YHUCIOBbIE M OYKBEHHBIC 3HAUCHUS
VIJIOB B TEOMETPUYECKHX 3a7adax C HCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYTOJIbHUKOB U MHOTOYT'OJIbHUKOB, CBOWCTB yIJIOB, 0OPa30BaHHBIX MPH
MEePECEUCHUU  JIByX MapaUleNIbHbIX MpSIMBIX  cekymel. Pemars
MPAKTUYECKUE 3a/1a4H Ha HAXOKJICHUE YTJII0B

6.10

Bragere moHATHEM TIE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPENENATh
OMCCEeKTpUCY yIVIa M CEepeAUHHBIM TEepPHeHAUKYISIp K OTPE3Ky Kak
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TCOMETPHUICCKUEC MCCTA TOUCK

6.11

@opMyIMpOBaTh ONPEAEICHUS OKPYKHOCTH M Kpyra, XOpAbl U JuaMerpa
OKPY’KHOCTH, IIOJIb30BaTbCs HX CBOWCTBAMU. YMETh IPUMEHATH 3TH

CBOMCTBA IIPU PELICHUH 3a/1a4

6.12

Bragets moHsATHEM ONMHUCAHHON OKOJIO TPEYroJIbHMKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1eHtp. Ilomb3oBaThes (pakTaMu O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYroJIbHUKA IEPECEKAOTC B OJHOM TOYKE, U O TOM, YTO
CepEeIMHHBIC MEPIESHIUKYIISIPBl K CTOPOHAM TPEYTOJIbHUKA TIEPECEKAIOTCS B
OJTHOH TOUYKE

6.13

Bnagerb noHsTHEM KacaTeIbHOM K OKPY)KHOCTH, I10JIb30BATHCS TEOPEMOM
0 NEPIEHIUKYIIPHOCTU KacaTeIbHOW M paanyca, NpOBEAEHHOIO K TOUYKE

KaCaHusA

6.14

ITonp3oBarThes HpOCTeﬁIHHMH reOMCTPUUICCKUMHA HCpaBCHCTBAMU,
IIOHHMMATh UX HpaKTH‘ICCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITL OCHOBHBIC TCOMCTPUUICCKHUEC ITOCTPOCHHUA C IIOMOIIBIO HUPKYIIA

U JIMHEUKH

8 KUIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM
06p330BaTeJILHOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p33OBaHI/Iﬂ

6

I'eomerpus

6.1

Pacno3HaBath OCHOBHBIE BH/bI '—IGTBIpéxyl"OJ'II)HI/IKOB, HUX DJJIEMCHTHI,

MOJIL30BATHECS MX CBOMCTBAMH IIpu pCHICHUN T'COMCTPUUCCKHX 3aJiayd

6.2

HpI/IMeHHTB CBOIMCTBA TOYKHU nepeceucHust MCIMaH TPEYroJbHUKa (ueHTpa
MaCC) B pCHICHUU 3a/1a1

6.3

Brnagere noHsATMEM CpelmHEW JIMHHM TPEYrOoJbHMKAa M TpAIlCLHH,
IIPUMEHATh MX CBOMCTBA IIpU PEIICHUMM TIEOMETPUYECKUX 3a1ad.
[Tons3oBatbcst Teopemoit daseca W TEOPEMON O MPONOPLHOHAIBHBIX

OTpPE3Kax, MPUMCHATH UX JJIA PCIICHUSA NPAKTUYCCKUX 3a/1av

6.4

[IpuMeHsATH  NpU3HAKM  TOJOOMS  TPEYrOJbHUKOB B  PELICHUU
reOMETPUUYECKUX 3a7a4

6.5

[Tonb3oBatbes Teopemoit Iludaropa ans pemieHus reoMeTpUYECKHX U
IMPAKTUYCCKUX 3a1ad. CTpOI/ITL MAaTE€MATUYCCKYIO MOJICJIb B IMMPAKTUYCCKUX
3aJa4ax, CaMOCTOATENBHO J€NaTh YepTEX U HAXOAUTh COOTBETCTBYIOIIUE

JUTHHEI
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6.6

Bnagerp mnoHATHAMU CHHyCa, KOCHMHYCa W TaHT€HCa OCTpOro yria
MPSIMOYTOJIBHOTO TpeyroyibHuka. [lob30BaTbecs 3TUMHM MOHSTUAMH IS
pelIeHUs TPAKTUYECKUX 3a71a4

6.7

Bbuucnare  (pa3nuyHbIMH - CIOCO0aMHM) IUIOMIAAL TPEYrojbHUKA U
IUIOIIAX  MHOTOYTOJbHBIX  (uryp (mone3ysich, TAe HE00XOAUMO,
KaJIbKyIITOpOM). IIpUMEHATh IOJIyu€HHBIE YMEHHUS B IPaKTHYECKHUX

3agadax

6.8

Bnagerp MOHATHUSMHU BIUCAHHOTO M LIEHTPAJBLHOTO YIJa, MCHOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yIjaX, yrilax MeXAy XopJamH (CEeKyIIMMHU) U yriie
MEX1y KacaTeJIbHOM 1 XOpAOH IPU PEeIIeHUU TeOMETPUIECKHX 3a/1a4

6.9

Bitagers NOHATHEM ONMCAaHHOTO YETBIPEXYTOJIBHUKA, IPUMEHATH CBOMCTBA

OIIMCAaHHOTI'O I-IGTI)IpéX}/I“O.]'H)HI/IKa. IIpH pCHICHUY 3a1a4

6.10

[TpuMeHsATh TOJTyYCHHBIC 3HAHUS HA IPAKTUKE — CTPOUTh MaTEMAaTUICCKHE
MOJICJIA JIISl 3a/lad PEalbHOW JKU3HM M MPOBOJIUTH COOTBETCTBYIOINE
BBIUUCIICHUS C IPUMEHEHUEM TIOJIO0USI U TPUTOHOMETPHH (TIOJIB3YSCh, TIIe
HE00X0IMMO, KaJIbKYJISITOPOM)

9 KJIACC

Kox
NpoBEePsSIEMOro
pe3yabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUs

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (PYHKIMU OCTPBHIX YIJIOB, HAaXOOUTh C MX
MOMOUIbI0  PA3JIMYHBIE AJIEMEHTHl  MPSAMOYIOJBHOTO  TPEYrojJbHUKA
(«pelieHue MPSMOYTOJNBHBIX TPEYTroJIbHUKOBY). HaxoauTe (¢ momolisio

KaJIbKYJIATOPA) JUTHHBI U YTIIBI 7151 HETAOJIMYHBIX 3HAYCHU I

6.2

[Tonp30BaThCs dbopmynamu MPUBEACHUS 151 OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKJECTBOM [UJII HAXOXKJICHHS COOTHOIIECHUHN

MCKAY TPUTOHOMECTPUICCKUMU BCINYNHAMU

6.3

Hcnons30BaTh TCOPEMbl CHHYCOB W KOCHUHYCOB [JISI HAXOXKIACHUA
Pa3jIMuHBIX 3JIEMCHTOB TPCYTr'OJIbHUKA (((pCIJ_ICHI/IC TpEyr OJ'ILHI/IKOB))),

MPUMCHATH UX IIPU PCILICHHUU I'COMCTPHUICCKUX 3a/1av

6.4

Brnagets moHsSTHSAMH TipeoOpa3oBaHHS — TOA00MS, COOTBETCTBEHHBIX
aneMeHToB Moao0HBIX (uryp. Ilomp3oBarbest cBOWCTBaAMH — 1MOA00MS

MPOU3BOJBHBIX (QUTYp, YMETh BBIYUCIATH JIMHBI W HAaXOAWUTh YIJIBI Y
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nmofao0HbIX ¢uryp. I[IpuMeHsITh CcBOWCTBa MOAOOHS B MPAKTHYECKUX
3ajadax. YMETh MPHUBOJUTH HPUMEPHI MOJOOHBIX (QUTYP B OKPYXKAIOIIEM

MUpe

6.5

[Tonb3oBaThcsi TEOpEeMaMu O TIPOU3BEACHUH  OTPE3KOB  XOpA, O

MIPOU3BEJICHUU OTPE3KOB CEKYIIUX, O KBaJApaTe KacaTeJIbHOU

6.6

ITons30BaThCA BCKTOpaMu, IMOHMMATh HX FCOMeTpI/ILIeCKI/Iﬁ n (1)PI3H‘ICCKHﬁ
CMBICJI, ITIPUMCHATE UX B PCHICHUN I'COMETPHYCCKUX U (bI/I3I/ILIeCKI/IX 3ajJa4.
HpI/IMeHHTB CKaJIIpHOC IPOU3BEACHHUE BEKTOPOB JIA HAXOXACHUA TJIMH U

yIJIOB

6.7

ITons3oBaThCA MCTOAOM KOOpAWMHAT Ha IIJIOCKOCTHU, HNPHUMCHATHL C€ro B

PCIICHUN T'COMCTPUICCKUX U MTPAKTHUICCKUX 3a1a4

6.8

Bnagers noHsTHSIMU MMPpaBUJIIBHOTO MHOI'OYI'OJIbHUKA, NJIMHBI OKPYKHOCTH,
JJIMHBL OYT OKPYXHOCTH U paHHaHHOﬁ MCpPBI yIjla, YMCTb BBIYUCIIATH
miomaab Kpyra u €ro qacTeu. HpI/IMeHHTL IMMOJIYYCHHBIC YMCHUA B

MMPAaKTUYCCKUX 3ajadax

6.9

Haxogute ocu wnu OCHTPbI CUMMCETPHUU CI)I/Il"yp, INPUMCHATbL ABHIKCHUA

IIJIOCKOCTHU B HpOCTGfIH.IHX ClIydasx

6.10

IIpuMeHATH NOJIy4eHHBIE 3HAHKS HA IIPAKTUKE — CTPOUTh MATEMATHYECKUE
MOJCNIN Ui 3a4ad peajbHOM >KU3HU M IPOBOAUTH COOTBETCTBYIOLIUE
BBIYUCIICHHS C TPUMEHEHHEM I0I00UsI U TPUTOHOMETPHUYECKUX (YHKIIUI

(monB3ysich, I71e HEOOX0IUMO, KAJIbKYIISITOPOM)

INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

6 ['eomeTpust
Havanbnele noHatus reomerpuu. Touka, nmpsMas, OTpE30K, dyd. Yroi. Buuabl

6.1 yrioB. BeprukainbHble U cMexHble yriael. buccexkrpuca yria. Jlomanas,
MHOIOYrojbHUK. [lapasuielbHOCTh U NEPIEHAUKYIIIPHOCTD MIPSIMBIX

62 Cummetpuunble ¢purypsl. OcCHOBHBIE CBOWCTBA oceBoil cummeTpuu. [Ipumepst

' CUMMETPHUH B OKPYKAIOIIEM MUPE
6.3 OCHOBHBIE TIOCTPOEHHS C IOMOUIBI0 LUPKYIS W JHMHEWKH. TpeyrojabHUK.

Bricora, Mmenuana, OuccekTpuca, UX CBOWCTBA
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PaBHOOEpeHHBIT ¥ PaBHOCTOPOHHWUW  TPEYrojdbHUKH. HepaBeHCTBO

6.4
TPEYTrOJIbHUKA
6.5 CBoiicTBa 1 IpU3HAKK PAaBHOOEPEHHOTO TPEyrojabHUKa. [Ipu3Haku paBeHCTBa
’ TPEYTrOJILHUKOB
6.6 CBolicTBa ¥ NpU3HAKU NapauIeNbHbIX NpAMbIX. CyMMa yIJIOB TPEYrojabHHUKA.
' BHemnue yriel TpeyrojapbHuKa
[IpssmoyronbHblii  TpeyrosibHUK. CBOWMCTBO  MEIMaHbl  IPSIMOYTOJIBHOI'O
6.7 TPEYroJIbHUKA, TPOBEIEHHOM K rumnoreHyse. IIpusHaku  paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB. [IpSMOYrosbHBIM TPEyroJbHUK C YIJIoM B
30°
HepaBeHcTBa B reOMETpUH: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JUIMHE
6.8 JIOMaHOH, TeopemMa O OousibllieM yrie U OoJbllIeld CTOPOHE TPEyrojlbHUKA.
IlepneniuKynsip ¥ HaKJIOHHAs
6.9 I'eomerpuueckoe Mecro TOYeK. buccexkrtpuca yria W CEepeaUHHBIN
' NIEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUYECKHE MECTa TOUEK
OkpyXKHOCTb M KpyI, XOpAa U JuaMeTp, HUX CBOMcTBa. BzaumHoe
6.10 pacrojoKeHUue OKpYKHOCTM U npsimod. KacarenbHas u cekymas K
OKPYKHOCTHU
6.11 OxpyKHOCTb, BNMCAaHHas B yroj. BrucaHHas M onucaHHas OKPYKHOCTH
' TPEYroJbHUKA
8 KUIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUSA
6 ['eomeTpus
6.1 YersipéxyroasHuku. [lapannenorpamMm, ero npu3sHaku U CBOWCTBA
6.2 [TpsimoyronbHUK, poMO, KBaJpaT, UX MPU3HAKU U CBOWCTBA
63 Tpaneuus, paBHOOOKas Tpaneuusi, €€ cBoicTBa M NMpu3Haku. [IpsmMoyroiabHas
' Tpanemnys
6.4 Merton ynBoenus menuanbl. LlenTpanbHas cumMmerpus. Teopema Paneca u
' TeopeMa 0 MPONOPIHOHATLHBIX OTPE3Kax
6.5 Cpennuie TUHUM TpeyrojabHUKa U Tpanenuu. LlenTp macc TpeyronbHuKa
6.6 [Tono6ue TpeyroabHUKOB, Kod(p¢uiueHt mnoxodus. [IpusHaku moH00US
' TpeyroabHUKOB. [IprMeHeHre noqo0us Npy peleHnH NPaKTUIECKUX 3a/1ad
6.7 @opmynbl I8 MJIOWAAM TPEYrojibHHWKa, mapaienorpamMma, pomba H

Tparnenuu
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CroiicTBa TuIOmaAe reomerpudeckux Quryp. OTHOIIEHUE TUIOIIACH

68 H000HBIX (QUTYD
6.9 Brrunciienue miomanaei TpeyroJbHUKOB U MHOTOYTOJIBHHUKOB Ha KJIETYATOM
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
) MIPAKTUYECKUX 3a7a4
CuHyC, KOCHHYC, TaHI€HC OCTpPOro yrIjla IpsIMOYIOJBHOI'O TPEYrOJbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUTrOHOMETpHUECKUE (PYHKITHH
yrios B 30°, 45° u 60°
6.12 Brivcannblie U LIEHTpaJIbHBIE YIJIbI, YTOJ MEXAY KacaTeJIbHOM U XOPIOH. YTIIbl
) MEXY XOpJIaMU U CEKYITUMHU
6.13 BnucanHnble 1 ONMCaHHBIE YETBIPEXYTOJIbHUKHI
6.14 B3anmHoe pacrnonoxkeHue JByX OKpyXKHocTei. KacaHue OKpyXHOCTEM.
' OO61ue KacaTesbHbIE K AIBYM OKPYXHOCTSIM
9 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS
6 I'eometpus
6.1 Cunyc, xocunyc, tanrenc yrioB ot 0 go 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXJ1eCTBO. DOPMYJIbI IPUBEACHUS
6.2 Pemenne tpeyronbHukoB. Teopema KOCHMHYCOB M Teopema CUHYCOB. Pemenue
' IIPAKTUYECKUX 3a]a4 C MCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [IpeoOpazoBanue mogobus. [1ogo01e cOOTBETCTBEHHBIX 2JIEMEHTOB
6.4 Teopema 0 NpoU3BENEHUU OTPE3KOB XOPA, TEOPEMBI O IPOU3BENECHUU OTPE3KOB
' CEKYIINX, TEOpeMa O KBaJpaTe KacaTeIbHON
BekTop, nnmuHa (MOIyab) BEKTOpa, COHANPABIEHHBIE BEKTOPHI, MPOTUBOIOJIOKHO
6.5 HalpaBJICHHbIE BEKTOPbI, KOJJIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB,
' orepany Haj BeKTopamH. PasnojkeHue BeKTOpa IO JBYM HEKOJUIMHEAPHBIM
BEKTOpam
6.6 Koopaunatsl Bektopa. CkansipHOe NpPOU3BEIACHHE BEKTOPOB, NPUMEHEHHE s
' HaXO0XACHUS JUIMH U YIJIOB
JlexapToBbl KOOpPJAMHATHI HA IJIOCKOCTH. YPAaBHEHUS MPSAMOW U OKPYNKHOCTH B
6.7 KOOpJMHATax, MEPECEUEHUE OKPYKHOCTEH M MpsAMBIX. MeTox KOOpAMHAT U €ro
MIPUMEHEHHE
6.8 [IpaBHUIIBHBIE MHOTOYTOJIBHUKH

45




6.9 JlnuHa okpykHocTU. ['pagycHas M panuaHHas Mepa yria, BBIYUCICHHUE IJIUH YT
' OKPYKHOCTEH

6.10 [Tnomane kpyra, cekTopa, CerMeHTa

6.11 JIBU>KeHHsI TIJIOCKOCTM M BHYTPEHHHE CUMMETpud Guryp (3eMeHTapHbIe
’ npeacrasnenus). [lapamnensusiii mepenoc. [ToBopor

MPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMMPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TpeGOBaHMS K NMPeAMETHBIM Pe3yJIbTATAM OCBOEHMUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI0 00111ero
TpeOOBaHMSA o0pa3oBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUSIMH: MHOXECTBO, IOJMHOKECTBO, ONEpaLIUU
HaJl MHOXXECTBAMH;, YMEHHUE ONePUPOBATh MOHITUAMU: Tpad, CBI3HBIN rpad,
1 JIepeBO, IIUKJI, IPUMEHATh UX MPH PELICHUH 3a]a4; YMEHHUE HCIOJIb30BaTh
rpaduyeckoe TMPEACTaBICHWE MHOXKECTB [UIsl OINKCAaHUS pealbHBIX
MIPOLIECCOB U ABJICHUH, PU PEUICHUH 3a/1a4 U3 IPYTHX YUECOHBIX MPEAMETOB

YMeHHne onepupoBaTh IOHATHAMU: OIpPEACIICHHE, AaKCUOMa, Teopema,
JOKa3aTelIbCcTBO;  yMEHUE  paclo3HaBaTb  MCTUHHBIE W JIOXKHBIE
BBICKA3bIBAHUSA, IPUBOJUTH IIPUMEPBI W  KOHTPIPUMEDPBI, CTPOUTH

BBICKA3bIBAHHA U OTPUIAHHA BBICKa3bIBaHUH

YMeHue onepupoBaTh IOHATHSMHU: HATypaJbHOE 4YHCIO, IPOCTOE U
COCTAaBHOE YHCJIO, JEIUMOCTh HATYpPaJIbHBIX YHUCEN, IPU3HAKU JIE€IUMOCTH,
L[eJI0Oe YMCII0, MOJYJb YMcia, OOBIKHOBEHHAs! IpoOb M AecATHUYHas JpoOb,
CTaHJApPTHBIN BUJ YWCJA, PALMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHUCIIO,
apu(pMeTHYeCKUil KBaJpaTHBII KOpEHb;, YMEHHUE BBINOJIHATH JACUCTBUS C
YHUCIaMM, CPaBHMBATh M YMOPAAOYMBATH YHMCIIA, MPEACTABIATH YHMCIa Ha
KOOp/JAMHATHON NPsAMON, OKpYIJIATh YMCIa,; YMEHHE JeNaTh NPUKUAKY U
OLICHKY Pe3yJIbTaTa BHIYMCICHUN

YMeHne onepupoBaTh TOHSATHSAMH: CTENEHb C IEJIbIM TI0Ka3aTeNeM,
apudmeTnyecKuil KBaJlpaTHbIN KOpEeHb, MHOTOUJIEH, ainredpanyeckas 1po0sb,
TOXKJECTBO; 3HAKOMCTBO C KOPHEM HATypajJbHOW CTETEeHH OOJbIle
4 €IMHUIIBI; YMEHHE BBIONHATE Pacu€Thl MO (GopMyinaM, TpeoOpa3oBaHUs
HENbIX, JPOOHO-PAIlMOHAFHBIX BBIPAXCHUH ¥ BBIPAKCHUH C KOPHSIMH,

Pa3I0KECHUE MHOI'OYJICHA HAa MHOXKHUTECJIHU, B TOM YHCJIEC C UCIIOJb30BaAHUCM

(dhopmyn pa3HOCTH KBaJIpaTOB M KBaJipaTa CyMMBI U Pa3HOCTH
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YMeHue omnepupoBaTh IMOHSATHUSMHU: YHUCIOBOE DPABEHCTBO, ypaBHEHHUE C
OJIHOI MEepeMEeHHOI, YHCI0BOE HEPaBEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
YMEHHME pellaTh JIMHEHHbIe W KBaJpaTHbIE ypaBHEHUs, JApOOHO-
paloHaIbHbIe YPAaBHEHUS C OJHOU NMEPEMEHHOM, CUCTEMBI IBYX JIMHEWHBIX
ypaBHEHUH, TUHEHHbIE HEPABEHCTBA U MX CUCTEMBI, KBaJpaTHbIE U IPOOHO-
paloHaJIbHble HEPABEHCTBA C OJHOM NEPEMEHHOH, B TOM 4MHCIE NpU
pelleHny 3ajad M3 JAPYTruX IMPEeJAMETOB U NPAKTHUYECKUX 3a7ad; yMEHHE
WCIOJIb30BaTh KOOPAWHATHYIO HPSIMYI0O M KOOPAUHATHYIO IIOCKOCTH ISt
M300paKeHUs pelIeHuii ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh NOHATUSAMH: (yHKIMA, rpaduk (yHKOMH, HYIA
(GyHKINH, TPOMEXYTKH 3HAKOIOCTOSHCTBA, IMPOMEXKYTKH BO3pacTaHUS,
yObIBaHUsI, HawOoJpIIee W HAWMEHbIIEEe 3HA4YCHUs (YHKIMH, YMEHHE
ONEpPHUPOBATh TOHATHAMHU: TIpsAMasl TPOMOPIHMOHAIBHOCT, JIMHEHHAS
GbyHKuus, KBagpaTHuHas (QYHKOWSA, oOOpaTHas MPOMOPIUOHAIBHOCTS,
napabosna, rurnep0osa; yMeHue CTpouTh rpaduku QYHKIHA, UCIOIH30BATh
rpaguku JJis ONPEIETICHUS CBOMCTB IMPOIIECCOB U 3aBUCUMOCTEH, IS
pemieHust 3aad U3 JOPYruxX Y4eOHBIX NPEAMETOB U PEaTbHON KHU3HU;

YMEHHE BBIPAXKATh POPMYJIaMU 3aBUCUMOCTH MEXTy BEIIMYNHAMU

YMeHue OIICPHUPOBATH IMOHATUAMM: IIOCJICAOBATCIbHOCTD, apI/I(i)MeTI/I‘leCKaH
n  TCOMCTpHUUYCCKAA  IIPOIrpeCCUM; YMCHHEC  HCIIOJIb30BATh CBOMCTBA
HOCJ'I@I[OB&T@J'ILHOCTCFI, (1)0pMy.]'IBI CYMMBI U 06mero qjICHa Ipu pCHICHHUH
3ala4, B TOM HYHUCIIC 3aJlad H3 JPYIrux y‘IC6HBIX npeaMEeTOB U peaHBHOﬁ
KHU3HHU

YMeHue pemaTh 3a/1a4 pa3HbIX TUIOB (B TOM YMCJE Ha IPOLEHTHI, JOJIU U
4yacTH, JIBUKEHUE, padoTy, LIeHy TOBapOB M CTOMMOCTb IOKYIOK U YCIYT,
HaJOTM, 3aJa4yd M3 O00JIaCTH YIpPAaBJICHUS JHMYHBIMM U CeMEHHBIMU
(MHaHCaMM); YMEHUE COCTABIIATh BBIPAXKEHUS, YPAaBHEHUsI, HEPABEHCTBA U
CHUCTEMBI II0 YCIOBHMIO 3aJadd, HCCIENOBATH IIOJyYEHHOE pEIICHUE U
OLIEHMBATh MPaBA0NO0I00HOCTH MOTYYEHHBIX PE3YJIbTaTOB

YMeHue onepupoBaTh MOHATHSAMHU: (PUTypa, TOUKa, OTPE30K, MpsMasi, JIyd,
JIOMaHasl, yroj, MHOTIOYIOJbHHUK, TpPEYroJbHUK, pPABHOOEAPEHHBIH U
PaBHOCTOPOHHHM TPEYrOJbHUKH, MPSIMOYTOJIbHBIN TPEyrojJbHHUK, MeIuaHa,
OuccekTpuca u BBICOTA TPEYToJIbHUKA, YeThIPEXYTOJIbHHUK,
napasiesiorpaMm, pomMO, MPSMOYTOJIbHUK, KBAApaT, TPANELHs; OKPY>KHOCTb,
KpYT, KacaTeyibHas; 3HAKOMCTBO € IIPOCTPAHCTBEHHBIMU (DUTYpaMU; yMEHHUE
pemaTh 3aJa4d, B TOM YHCJIE W3 TOBCEIHEBHOW XU3HHU, Ha HAXOXKJICHHE
Te€OMETPUUECKUX BEJIMYUH C MPUMEHEHHEM H3YyUeHHBIX CBOMCTB (uryp u
¢dakToB
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10

YMenue omnepupoBaTh MOHSTHUSIMU: PABEHCTBO (QUIYp, pPABEHCTBO
TPEYTOJIbHUKOB; MapalieIbHOCTh U MEPHEHAUKYISIPHOCTh MPSMBIX, Yroil
MEXIy MPSIMBIMU, IEPIICHIUKYIIAP, HAKJIOHHAs, IPOEKLIUs, 10g00ue Guryp,
MOJ00HBIE TPEYrOJbHUKU, CUMMETPHUSI OTHOCHUTEIBHO TOYKH M MPSMOI;
YMEHHME pAaclo3HaBaTh PAaBEHCTBO, CHUMMETpUIO U mogodue Quryp,
MapajuieIbHOCTh U MEPIICHIUKYIIPHOCTD MPSIMBIX B OKPY’KAIOILIEM MHUPE

11

YMeHue onepupoBaTh MOHATHUAMHU: JUIMHA, PACCTOSHUE, Yroyl (BEIUYMHA
yria, CAHYC M KOCHHYC yIJla TPEYTroJIbHHMKA), IUIOIIA/lb; YMEHUE OLIEHUBAThH
pa3Mepsl MPEIMETOB M 0OBEKTOB B OKPY)KAIOILIEM MUPE; YMEHUE IPUMEHSTh
(hopMyIIBI IEPUMETPA U TUIOIIAAN MHOTOYTOJIEHUKOB, JUIMHBI OKPY>KHOCTH H
IUIOIIAN Kpyra, o0beMa NPSMOYTOJIBHOTO IapajuleienuIleaa; yMEHHE
MPUMEHSTh PU3HAKU PABEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB
TpeyroipHUKa, TeopeMy lludaropa, TpUroHOMETpUYECKHE COOTHOIICHUS

JUISL BBIYMCIICHUS JUTUH, PAaCCTOSHUH, TJIOIIAIeH

12

YMeHue I/1306pa)KaTB IIIIOCKHEC q)HprBI u nux KOM6I/IHaHI/II/I,
IIPpOCTPaHCTBCHHLIC (1)I/IprbI OT PYKH, C IIOMOIIBIO IIepTé)I(HI:'IX
HHCTPYMCHTOB UM J3JICKTPOHHBIX CPEACTB IO TECKCTOBOMY HJIM CUMBOJIBHOMY
OIIMCaHUIO

13

VYMmenue ONCpHUPpOBAThH HNOHATUAMHU: MMPAMOYIOJibHasd CHUCTEMa KOOPAHWHAT,
KOOpAWHATbl TOYKH, BEKTOpP, CyMMa BCEKTOPOB, IMPOHU3BCACHUC BCKTOpA Ha
YuCI0, CKaJLIPHOC IIPOM3BCACHUC BCKTOPOB;, YMCHHUC HCIIOJb30BaTh
BCKTOPbI U KOOPAWHATHI AJId MPCACTABIICHUA NAHHBIX W PCIICHUA 3aJa4d, B

TOM YHCJIC U3 IPYTUX YUYEOHBIX MIPEAMETOB U PEATHHOM KU3HU

14

YMeHue onepupoBaTh NOHATHSAMM: CTOJOUKOBBIE U KPYTOBBIE AMArpaMMBbl,
TaOJIMIIbI, CpeiHee apu(MeTHIecKoe, MeinaHa, HauboJblee 1 HauMEeHbIIIee
3Ha4YeHHs,  pa3Max  4YHCIOBOrO  Habopa;,  yMEHHME  U3BJEKarTb,
MHTEPIPETHUPOBATh U MPeoOpa3oBbIBaTh MHPOPMALINIO, IPECTABICHHYIO B
TabaMIaX ¥ Ha JUarpaMmmax, OTPaKarollyl0 CBOWCTBA M XapaKTEPUCTUKU
pEaJIbHBIX MPOLECCOB U SIBJICHWH; YMEHHME DACIIO3HABATh W3MEHYMBBIC
BEJIMYMHBI B OKPYKAIOLEM MHPE

15

YMeHue omnepupoBaTh MOHATHSMHU: CIydyailHBIH  OOBIT  (CiTydailHbIN
9KCHEPUMEHT),  JJIEMEHTapHOe  coObITHE  (RJIEMEHTapHbII  HCXO.)
CIly4yalfHOrO OIIbITa, ClyyailHOe COObITHE, BEPOSITHOCTh COOBITHS; YMEHHUE
HaxXoJWTh  BEPOSTHOCTH  CIydyailHBIX  COOBITUH B ONBITaX  C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH; YMEHHE PEelIaTh 3a/auu
METOZIOM OpraHM30BaHHOTO Iepedopa W C HCIOJB30BAaHHEM IpaBUIIA
YMHOXXEHUS; YMEHHE OICHMBATh BEPOSITHOCTU peabHBIX COOBITUH U
SIBJICHUH, NTOHUMATh POJIb NPAKTUYECKU JTOCTOBEPHBIX M MAaJOBEPOSTHBIX
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COOBITUI B OKpPY)KAIOIIEM MHUPE W B JKU3HH; 3HAKOMCTBO C TOHSATHEM
HE3aBHCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBLIMX YHCEN U €ro
POJIBIO B MACCOBBIX SIBJICHHSIX

16

YMenue BbIOMpaTh NOAXOAAIINNA U3YyYEHHBIH METOM JUIsl PELICHUS 3aauH,
IIPUBOJUTH IIPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC U
JKU3HM, DPACIO3HABaTh IIPOSBICHHE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE,
ONMUCBIBATh OTIEJIbHBIE BBINAIOIIMECS PE3YJIbTAThI, IIOJY4YCHHBIE B XOJE

Pa3BUTHUA MATCMATHUKKU KaK HAYKH, NPUBOAWUTHL NPUMCPbI MATCMAaTUUYCCKHUX

OTKPBITHH U UX aBTOPOB B OT€YECTBEHHON U BCEMUPHOU UCTOPUU

HEPEYEHDb 3JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA
OI'D 1O MATEMATHUKE

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

1 Yucna u BBIYUCICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky 1e1MMOCTH LEIIbIX YUCEI

17 OOBIKHOBEHHBIE U JIECATHYHBIE APOOH, MIPOLEHTHI, OECKOHEUHbIE NEPUOINUYECKHE
' Ipodu

1.3 Pannonaneuble yncna. Apudmernyeckue onepanuy ¢ palMoOHaIbHBIMU YUCIAMU
14 JeiicTBuTenpHble uMcaa. ApupMETHYECKHE ONepalud ¢ JeHCTBUTEIbHBIMU
' YqUCIaMU

L5 [TpuOmkE€HHbIE BBIYMCIEHUS, MpaBUia OKPYIJIEHHUs, NPUKUAKA M OICHKa
' pe3ymbTaTa BEIUHCIICHHIA

2 Anrebpanueckue BbIpaXKEHUS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHHSI C IEPEMEHHBIMMU )

) Crenenp ¢ nenbiM mnokasareneM. CTeNneHb € palMOHAIbHBIM I0KA3aTElIEM.
' CBolicTBa CTENIEHU

2.3 MHorousneHsl

24 Anrebpanueckas 1poob

55 Apudmerndeckuil KOpeHb HaTYpaJIbHOM cTeneHu. JleficTBus ¢ apupmMeTndeckumMu
' KOPHSIMHM HaTypaJbHON CTENIEHH

3 YpaBHEHHS 1 HEPABEHCTBA

11 [lensie u apoOHO-panMoHaNbHBIE ypaBHeHHMA. CHCTEMBI U COBOKYIHOCTH
' YpaBHEHUN

3.2 Ilensie m napoOHO-parMoHANBHBIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
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HEPaBEHCTB

33 Pemenue TekcToBBIX 3a/1a4
4 YuciioBble OCIEN0BATEIBHOCTH
4.1 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs ITOCIIEI0BATEIILHOCTEN
4.2 Apudmerndeckas 1 reomeTpudeckas mporpeccur. @opmyiia CI0KHBIX IPOLIEHTOB
5 DyHKIUU
Oynkuus, cnocoOs! 3aaanus Gyakuun. ['paduk Gynxmnun. O6nacTs onpeneneHus
U MHOXecTBO 3HadeHud  (ysxmuu. Hymn  Qynxmum.  [IpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YyHKIMH. MakCuMyMbl U
MUHUMYMBl (QyHKIMH. Hawmbonbliee um HauMeHbllee 3HAYeHHE (QYHKIMU Ha
IPOMEKYTKE
6 KoopauHaTsl Ha IpAMOii U TJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuyeckue GUrypsl U UX CBOMCTBA
7.2 TpeyronbHUK
1.3 MHOroyronbHUKH
7.4 OKpy’KHOCTb U KpYyT
7.5 W3mepeHune reoMeTpu4eckix BeTNYUH
7.6 BexTops! Ha TIIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J15 YYEHUKA
Maremaruka. ['eomeTpus: 7-9 knaccel: 0a30BbIid ypoBeHb: yueOHUK/JI.C. ATanacsH,

B.®. Byry3os, C.b. Kagomues u ap. - 14-e uzn., nepepad. - Mocksa: [Ipocsemienue, 2023

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

Marematuka. ['eomerpust : 7 — 9 xinaccel : 6a30BbIi yPOBEHB : METOJIMYECKOE ITOCOOHE

K MpeMeTHOH JTMHNK y4eOHUKOB 110 reometpun JI.C. Atanacsan, B.®. byryzos, C.b.

Kanomues u np./ - 2-e m31. Ctep. - Mocksa: [Ipocsemenue, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

KOMHLIOTep, TCIJICBU30D, KAJIBKYJIIATOD.
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