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INOACHUTEJIbBHAS 3AIINCKA

I'eomeTpust Kak OIMH U3 OCHOBHBIX Pa3JeJOB LIKOJIbHOM MaTEMaTUKH, UMEIOLINUNA CBOEH
LEeNbI0 00ECleYnTh H3yueHHE CBOWCTB W pa3MepoB (GUTYp, WX OTHOLICHHA M B3aUMHOE
pacrojoKeHUe, ONUPACTCS Ha JIOTMYECKYH0, NOKa3aTeNbHYI JIMHUIO. [[eHHOCTh u3ydeHus
reOMETPUH Ha YPOBHE OCHOBHOTI'O 00I1ero 00pa3oBaHuUs 3aKII0YAETCS B TOM, YTO 00y4aroluiics
YUUTCS TMPOBOJUTH JIOKA3aTEIbHBIE PACCYKIACHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaThb MCTUHHBIE YTBEP)KICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJUTH
paccyXIeHUs «OT IPOTUBHOIO», OTINYATh CBOMCTBA OT MPU3HAKOB, ()OPMYJINPOBATh OOpaTHbIE
YTBEPKACHHUS.

Bropoil nenpro u3ydeHuss rTeOMETPUH SBIISETCS UCIIOJIb30BaHUE €€ KaK MHCTPYMEHTa IIpU
pEIIEHNN KaK MaTeMaTUYECKUX, TaK M IPAKTHUUECKUX 3a/ay, BCTPEUAIOLIUXCS B pealbHOMU
Ku3HU. OOydaroluiics NOJDKEH HAy4YMThCS OIPENEeNIUTh I'€OMETPHUECKYI0 (QUrypy, ONUCaTh
CJIOBaMHU JAHHBIM 4YEPTEK WIM PUCYHOK, HAWTH IUIOLIAJb 3E€MEJIBHOIO Y4YacTKa, PACCUUTATh
HEOOXOIMMYIO JJIMHY OINTOBOJIOKOHHOTO Kalens wuiu TpeOdyemble pasMepbl rapaxa s
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIMTENIbHAS JUHUS B U3YYEHUU T€OMETPHH.
[lpu pemeHun 3agay  MPAKTHUUECKOrO  XapakTepa OOYyYaroIMHCS  y4yUTCS  CTPOUTH
MaTEMAaTUYECKUE MOJCIN pPEAJIbHBIX JKU3HEHHBIX CHUTyallMi, NPOBOJUTH BBIYUCICHUS U
OLICHMBATh aJIEKBATHOCTb I1OJIy4EHHOT'O pe3yibTara.

KpaiiHe BaHO MOAYEPKUBATH CBA3M T€OMETPUU C JPYTMMU Y4YEOHBIMU MpeIMeTamH,
MOTUBUPOBaTh  MCIIOJIB30BaTh  ONPEACICHHUS  TIeOMETPUYECKUX  (GUIyp U IOHATHIH,
JIEMOHCTPUPOBATh IPUMEHEHHE MOJYYEHHBIX YMEHHUH B (PU3MKE U TEXHHUKE. DTHU CBSI3U Haubosee
ApKO BUIHBI B TeMax «Bektopbsl», «Tpuronomerpuyeckue cooTHOIEHU», «MeTo] KoopaAuHaT»
u «Teopema [Tudaropar.

VYuebublit Kypc «l'eomeTpus» BKIIOYAET CJEIYIOIME OCHOBHBIE pPa3elibl COAEPIKAHUS:
«['eomerpuueckue ¢Gurypsl W HX CBOWCTBa», «lI3MepeHHEe Te€OMETPUUYECKUX BEJIUYHUHY,
«/lexapToBBl ~ KOOpAMHATBl HA  IJIOCKOCTH», «BekTopbl», «JIBUKEHHMS  IUIOCKOCTHY,
«IIpeoOpazoBanus MOJOOUM.

Ha n3yuenue yue6Horo kypca «I'eomerpusi» orBoaurcs 102 gaca: B 7 knacce — 34 ygaca (1
Jac B HeZlento), B 8 kiacce — 34 vaca (1 gac B Hegento), B 9 knacce — 34 vaca (1 yaca B Hezento).



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

HavanbHbple monsTus reomerpuu. Touka, mpsmasi, OTPE30K, Jyd. Yroid. Buasl yrios.
BeprukanbHele ¥ CMeXHBIE yribl. buccexkrpuca yrima. JlomaHas, MHOrOyrojbHHK.
[TapaymuienbHOCTD U NEPIEHIUKYIIPHOCTD IPSIMBIX.

Cummerpuunbie purypbl. OCHOBHBIE CBOMCTBA 0ceBOM cummerpu. [Ipumepsl cuMMeTpun
B OKPYXKaloIlleM MUpE.

OcHOBHBIE TIOCTPOEHHUS C IIOMOIIBIO LMPKYIs M JuHelku. TpeyronbHuk. Beicora,
MeznaHa, OMCcCeKTpHca, UX CBOMCTBA.

PaBHOOeApeHHBII U PABHOCTOPOHHUHN TPEYroNbHUKH. HepaBeHCTBO TpeyronbHUKA.

CpoiicTBa M TpHU3HAKH DPABHOOEAPEHHOrO TpeyroipHUKa. [Ipu3HAakM paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M IPU3HAKU MapajuleNbHbIX NpsMbIX. CyMMa yIJIOB TpeyrojbHUKA. BHemniHue
YIJIbl TPEYTOJIbHUKA.

[TpsimoyronbHbI TpeyroiabHUK. CBOWCTBO MeEIMaHbl MPSMOYTOJIBHOIO TPEYroJbHUKA,
IpOBEAEHHOW K runoreHyse. IIpu3Haku paBeHCTBA NIPSIMOYTOJIBHBIX —TPEYrOJbHUKOB.
[IpssMOYyTOJIBHBIN TPEYTOJIBHUK C YIiioM B 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMaHOM,
TeopeMa o OOJIbIIEM yTiie U OONBIIEH CTOPOHE TPeyrobHUKA. [lepneHuKyIsp U HaKJIOHHAS.

I'eomeTpryeckoe MecTO TO4YeK. buccekTpuca yria u cepelMHHBIA NEPHNEHAMKYISP K
OTpE3KYy KaK F€OMETPUYECKHE MECTa TOYEK.

OkpyXHOCTb M Kpyr, XopJa M JAMaMeTp, HMX CBoiicTBa. B3amMHoe pacrnoyioxeHue
OKpyXHOCTH M npsiMoil. KacatenbHas u cexymias K OKpyxHOCTU. OKpYyX HOCTb, BIIMCaHHAas B
yroJ. BincanHas u onucaHHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYerslpéxyronbsauku. [lapamienorpamm, €ro Hnpu3HakKM M cBOMcTBAa. YacTHele ciaydau
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpU3HAKU U cBoicTBa. Tpamerus,
paBHOOOKas Tpanenus, e€ cBoiicTBa 1 mpu3Haku. [IpsMoyronbHas Tpanenus.

Meton ynBoenus menuansl. LleHTpanbHas cummerpus. Teopema QPaseca u Teopema o
POMOPLUOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPeYroiabHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHuKa.

[Tonobue TpeyronbHUKOB, KO3 buiueHT noaodus. [IpusHaku mogo0Ousi TpeyroabHUKOB.
[TpuMeHeHne NOA00MS TPU PELICHUH MPAKTUYECKUX 3a/1aU.

CaolicTBa miom@aae reomerpudyeckux Quryp. @opmMyinsl Ajs MJIOLWAAN TPEYroJbHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUIoMAAeH MoI00HBIX GUTyp.

Beruucnenue miomazei TpeyroJibHIUKOB U MHOTOYTOJIbHUKOB Ha KJleT4aToi Oymare.

Teopema Ilucdaropa. Ilpumenenue teopemsl Iludaropa mpu pemeHun HNPaKTUYECKUX
3aj1ad.

CuHyc, KOCHHYC, TaHT'€HC OCTPOro yrjia MpsSMOYIOJbHOTO TpeyrojbHuKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BnucanHblE M LIEHTpaJIbHBIE YIUIBI, YIOJ MEXKIAY KacaTeIbHOM M XOpIOW. YTIIBI MEXIY
XopAaMM UM CEeKyIMMH. BrnucaHHble W ONUCaHHBbIE YETHIPEXYTONbHUKH. B3aumHoe
pacmoyiokeHue AByX OKpyxkHocted. Kacanme okxpyxHocteit. OOmme kacaTtelbHbIE K JBYM
OKPYXHOCTSIM.

9 KUIACC

Cunyc, kocunyc, TaHreHc yriaoB or 0 go 180°. OcHOBHOE TPUTOHOMETPUYECKOE

TOXJ1eCTBO. POPMYJIIBI IPUBEACHHUS.



Pemienne TpeyrogbHuMKOB. TeopemMa KOCHMHYCOB U TE€OpeMa CHHYCOB. PeleHue
IIPAKTUYECKHX 3a7a4d C UCIOIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpaszoBanue nonobus. [1ood1ne COOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa 0 mpoU3BEIEHNN OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEAECHUN OTPE3KOB CEKYILHUX,
TeopeMa O KBaJIpare KacaTeJbHOM.

Bekrtop, nnumHa (MOAyNb) BEKTOpa, COHANPABIEHHBIE BEKTOPBI, IPOTHUBOIMOJIOXKHO
HAIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OIEpalM HaJ
BEKTOpaMu. Pa3iioxkeHue BEKTOpa Mo IBYM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTel BekTOpa.
CxkanspHo€ NpOU3BEICHUE BEKTOPOB, IPUMEHEHUE ISl HAXO0XKACHHS JIMH U YIJIOB.

JlexapToBbl KOOpAMHATBI HA IJIOCKOCTH. YPAaBHEHUS IIPIMOM U OKPYKHOCTH B
KOOpJMHATAaX, [IEPECEUEHUE OKPYKHOCTEHN U MpsAMbIX. MeTo1 KOOpJUHAT U €r0 IPUMEHEHHE.

[IpaBunpHBIE MHOTOYTOJIBHUKH. JlJIMHA OKpYXHOCTH. I'pagycHast u paguaHHas mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyxHocTel. [1nomane kpyra, ceKTopa, CEerMeHTa.

JIBMOKEHUS TIIOCKOCTH M BHYTPEHHUE CUMMETPHUH (pUryp (3JIeMEHTapHbIEC MPEACTABICHU).
[TapannensHbIi nepenoc. [1oBopoT.



IINIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHUSA ITPOI'PAMMbI YUYEBHOI'O
KYPCA «'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3SOBAHUA
JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS TPOrpaMMmbl ydeOHOro kypca «I'eomerpus»
XapaKTEePU3YIOTCS:

1) naTpuoTHYeCcKoe BOCIIUTAHME:

NpOSIBJICHUEM HHTEpeca K NPOLUUIOMY W HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
[IEHHOCTHBIM OTHOIIEHWEM K JOCTHDKCHHSAM POCCHMCKUX MAaTeMAaTHKOB W POCCHUHCKON
MaTeMaTUYECKON IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHKCHUN B IPYTUX HAYKaX M MPUKIATHBIX
chepax;

2) rpa:KIaHCKoe ¥ TyXOBHO-HPaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpakIaHWMHA W peaM3alliid ero IpaB.,
MPEACTABICHHEM O MaTeMaTHYeCKHX OCHOBAaX (DYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYD,
SIBIICHUH, MPOIIETyp TPakIaHCKOTO 0o0IIecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0OCYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MNPUMEHEHUEM JIOCTHKEHUU
HAyKH, OCO3HAHUEM BaKHOCTU MOPaJIbHO-3THUYECKHUX IMPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE B PEHICHUH MPAKTUYECKUX 3aJla4 MaTEMaTHYECKOH
HAPABICHHOCTH, OCO3HAHMEM BXHOCTH MATEMAaTHYCCKOT0 00pa30BaHUS HA MPOTSHKCHUH BCEH
JKU3HU JJIs1 YCIEIIHON MPOQeCCHOHANBHON JEATEeIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHU,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaTbHOW TPACKTOPUU OOpa3oBaHUS U
JKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K HMOLIMOHAIILHOMY U OSCTETHYECKOMY BOCIPHUATHIO MaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PEHICHHH, pacCyXK/IeHUH, YMEHUIO BUJIETh MaTeMaTUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O MO3HAHUSA:

OpHUEHTAIlel B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeAcTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMaHUEM
MaTeMaTUYeCKOW HayKH Kak c(epbl 4YeTOBEUECKOW MeATeNbHOCTH, ITAroB €€ pa3BUTHS U
3HAYMMOCTH JIJIsI Pa3BUTHS [TUBUIIN3AIINH, OBJIAJICHUEM SI3BIKOM MAaTeMaTHKU U MaTeMaTUYECKON
KyJIbTypOH KaK CpEICTBOM [IO3HAHUS MHUpa, OBJAJCHUEM NPOCTEUIIMMH HaBBIKAMU
HCCJIEI0BATENBCKON IEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, GopMHUpPOBaAHHE  KYJbTYPbl  3I0POBbSI W
IMOIUOHAIBLHOIO 0JIArONoJIyYns:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAaHMUS B HMHTEPECAX CBOETO 3/10POBbS,
BEJICHHS 3[JOPOBOTO 00pasa KU3HU (30pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qu3nuyeckas aKTHMBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBBbIKa pediexcuu,
MIPU3HAHUEM CBOETO MpaBa Ha OIMIMOKY M TAKOTO K€ MpaBa JIPYyroro 4eI0BeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpHUEHTAIlel Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHUH ISl pellieHus 3ajad B o0yacTu
COXpPAHHOCTH OKPYKAIOIIEH cpeapl, MIAHUPOBAHMS TIOCTYNIKOB M OICHKA HMX BO3MOMXHBIX
MOCJIC/ICTBHM JIJII OKPY’KAIOIIEH Cpejibl, OCO3HAHWEM TJI00ATBHOTO XapaKTepa AKOJOTUYECKHUX
npo0JieM U yTel X pelieHus;

8) ajanTanus K MI3MEHAIUMCS YCJI0OBUSIM COHMATbHOU M IPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBHUSIM B YCJIOBHSIX HEOMPEIEIEHHOCTH, TTOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPAKTUUYECKYIO JEeATeTbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX



Jrofiel, mpuoOpeTaTh B COBMECTHOW JEATEIILHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3
OTBITA IPYTHUX;

HEOOXOMMOCTHIO B (JOPMUPOBAHUU HOBBIX 3HAHHM, B TOM 4Hclie (OPMYIUPOBATH UJIEH,
MOHSTHSL, TUIIOTE3bl 00 00BEKTAaX M SABICHUSX, B TOM YHCIIE paHee HEH3BECTHBIX, OCO3HABaTh
neduuThl COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYAllMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYaIlMI0 KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHPOBATh NMPUHUMAEMBIC PEIICHHS U
neicTBus, GOpMyYIUPOBAThH U OLEHUBATh PUCKU U TIOCTIEACTBUSA, (HOPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATDBI
Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiiCTBUS
ba3oBble Jloruyeckue 1ecTBUA:

® BBIBISATh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKU MATEMAaTHYCCKUX OOBEKTOB,
MOHSTHUI, OTHOIICHUNH MEXIYy MOHATHAMH, (DOPMYIHpPOBATH OIpPENEICHUs MOHSATHIA,
yCTaHaBIIMBATh CYIIECTBEHHBIN NMPU3HAK KiIacCU(UKAIMKU, OCHOBAHUSA JJIsl 000OIIEHUS U
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A,

® BOCIPHHHMATH, (HOPMYIHPOBATH M MPEOOPA3OBBIBATH CYXKACHHS: YTBEPAUTEIbHBIE U
OTpUIATEIIbHBIC, SAMHIUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

® BBIABIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHUBOpEUHs B (pakTax,
JAHHBIX, HAONIONEHUSIX U YTBEPXKIACHUSAX, MpeajaraTh KPUTEPUU [UJISl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

e JieNlaTh BBIBOJBI C UCIOJIB30BAHWEM 3aKOHOB JIOTHMKH, JCIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUCHHUH, YMO3aKIIFOUSHHH 110 aHAJIOTHH;

® pa3dupaTh JOKA3aTEIHCTBA MATEMATHYECKUX YTBEPKICHUM (MPSIMbIE U OT MPOTUBHOTO),
MPOBOAUTH CAMOCTOSATEIHLHO HECIOXKHBIE JI0KA3aTelNbCTBA MaTeMaTUYeCKuX (PaKToB,
BBICTpAaUBaTh apryMEHTAlMIO, MIPUBOJIUTh MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PacCyXICHUS;

e BBIOMpaTh CHoco0 pemieHus ydeOHOW 3anadyu (CpaBHHBATh HECKOJIBKO BapHaHTOB
petieHus, BeIOMpaTh Hanbosee MOIXOANIMN C YYETOM CaMOCTOSATEIBHO BBIIEIEHHBIX
KpUTEPUEB).

ba3zoBble ucciieqoBaTe/IbCKHe 1eHCTBUSA

® JWCIOJIb30BaTh  BOMPOCHI  KaK  HCCIEAOBATEIILCKUA  HHCTPYMEHT  MO3HaAHWUS,
dbopMynUpoBaTh BOMPOCHI, (PUKCUPYIOIIHE MPOTUBOPEUNE, TPOOIEMY, CaMOCTOATEIHHO
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (OPMUPOBATH TUIOTE3Y, apryMEHTHPOBATH CBOIO
MO3UIINI0, MHEHUE;

® [POBOJUTH MO CAMOCTOSITENBHO COCTaBICHHOMY IUIAHY HECJIOKHBIA SKCIEPUMEHT,
HEOOJIBIIIOE HWCCJIEOBAaHUE 10 YCTAHOBIIGHUIO OCOOCHHOCTEH MaTeMaTHYEeCKOTO
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEKIY COOO0M;

® CcamMOCTOATENHbHO (opmMynupoBaTh OO0OOIIEHWUS ¥  BBIBOJABI IO  PE3yIbTaTam
MPOBEAEHHOTO HAOIIOEHUS, UCCIEIOBAHUS, OICHUBATh JTOCTOBEPHOCThH MOTYYCHHBIX
pe3yIbTaTOB, BEIBOJIOB U 00OOIICHHMIA;

® [IPOrHO3UPOBATh BO3MOXHOE Pa3BUTHUE IMPOLIECCA, a TAKXKE BBIIBUTaTh MPEATOI0KECHHS
0 €ro pa3BUTUHU B HOBBIX YCIOBHSIX.

Pabora ¢ undopmaunmeii:

®  BBIBIATH HEAOCTATOYHOCTh U M30BITOUHOCTH HH(OPMAIINH, JTAHHBIX, HEOOXOTUMBIX JJIS
pEIICHUS 3aa4H;

e BBHIOMpATH, AHATU3UPOBATH, CHUCTEMATH3UPOBATH M HHTEPIPETHUPOBATH HHQPOPMAIHIO
Pa3IUYHBIX BUJIOB U (DOPM MPECTABICHUS;



BBIOMpAaTh (opMy IpeACcTaBiIeHUS WH(POPMAIMK U WUIIOCTPUPOBATH pElIacMble 3a/1aun
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAJEKHOCTh MHPOPMAIMK 1O KPUTEPUSM, NPEIOKEHHBIM yUUTEIEM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHHKaTHBHbIe YHuBEpCaJlbHbIC y‘leﬁﬂble JeHCTBHUA:

BOCIPUHHUMATh M (OPMYIUPOBATH CYXKJCHHUS B COOTBETCTBHH C YCIOBHSMH U IEISIMU
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBIpAXXaThb CBOI TOYKY 3PEHHUS B YCTHBIX H
NMUCBbMCHHBIX TCKCTAaX, AaBaTb IMOACHCHHA 11O XO4Yy PCHICHUSA 3ada4u, KOMMCHTUPOBATH
HOJYYCHHBIH Pe3ybTaT;

B X0Ji¢ 00CYyX/IeHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY 0OCYKAaeMOM Te€MBI, IPOOIEMBI,
pemraeMoi 3aJa4uu, BHICKa3bIBaTh MJICH, HAIICIICHHBIC HA MTOUCK PEIICHHUS, COMOCTABIIATh
CBOHU CYXKIIEHUS C CY)KICHHUSIMH JPYrUX YYaCTHUKOB JHaJiora, OOHApy>KUBATh pPa3indue
U CXOJCTBO MO3MIMHA, B KOPPEKTHOH ¢(opme (HopMyaHpoBaTh pazHOTIACUS, CBOH
BO3PaKEHHUS;

MNPpEACTAaBIATL PC3YJIbTAaThl PCUHICHUA 3ada4M, SKCIICPUMCHTA, UCCIICAOBAHUA, IMPOCKTA,
CaMOCTOSATENIFHO BHIOMpATh (GopMaT BBICTYIJICHUS C y4ETOM 3ajqad NpPE3EHTALUH U
0COOCHHOCTEH ayJAUTOPHH;

NOHUMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAIbHOW paboThI pu
petieHun yyeOHBIX MaTeMaTHYeCKUX 3a/1a4;

NPUHUMATh LIEJTb COBMECTHOH JESTEIbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOW
paboThI, pacpenenaTs BUIBI padoT, JOrOBAPUBATHCS, OOCYXKIATh MPOLECC U PE3yIbTAT
paboTbl, 06001IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;

y4acTBOBAaTh B IPYMIIOBBIX (hopmax paboThl (00CyKaeHuss, 0OMEH MHEHUSMHU, MO3TOBEIE
LITYPMBI U IPYTHE), BBIIOJIHATH CBOIO YacTh Pa0OTHI U KOOPJAUHUPOBATH CBOM JEHCTBUS
C IPYTUMH YICHAaMH KOMaHJbI, OLIEHHBATh KAauYeCTBO CBOETO BKJIAZa B OOIIUIT MPOIYKT
10 KpUTEPHSIM, CHOPMYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOCHCTBUS.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBHUS
Camoopranusauus:

CaMOCTOSITENIbHO COCTABJIATH IUIaH, AJITOPUTM pEIIeHUs 3aJaud (WIM €ro YacTh),
BbIOMpaTh CHOCOO pEIIeHUS ¢ Y4ETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHpPOBaTh M KOPPEKTHPOBATh BAPUAHTBI PELIECHUI C Yy4ETOM
HOBOH MH(OpMaIHH.

CﬂMOKOHTpOﬂb, IMOLIMOHAJILHBIA HHTEJLJIEKT:

BJIQJIETh CIOCOOAMM CaMOIPOBEPKH, CAMOKOHTPOJS Mpollecca W pe3yiabTaTa perieHHs
MaTeMaTHYeCKOM 3a1a4u;

MPEABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYThH IIPU PELICHUM 3aJa4yd, BHOCHUTH
KOPPEKTUBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENICTB, HAMJICHHBIX OIIUOOK,
BBIBJIEHHBIX TPYIHOCTEN;

OIIEHUBATh COOTBETCTBUE PE3YJIbTaTa JCATEIbHOCTH MOCTABICHHOW 1M W YCIOBUSM,
OOBSCHATH MMPUYUHBI JOCTHKCHHSI WIIM HEOCTHKEHUS €M, HAXOIUTh OIUOKY, 1aBaTh
OIICHKY TPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATHI

K xonmy oOydeHuss B 7 kJjacce OOydYalOMMKCS TOJYYUT CIEAYIONIAE TMPEIMETHBIE

pE3yJIbTaThI:

Pacno3naBath HU3YUCHHBIC T'COMCTPHUYCCKUC (I)I/Il“ypbl, OonpeAciIATb KX B3aUMHOC

pacrosoxeHue, M300paxaTb TreoMeTpudeckue (UTYphl, BBIIOJIHATH YEPTEKU IO YCIOBHUIO



3agaud. M3MepsaTh JMHEHHBIE M YIJIOBBIE BENWUYMHBL. Pemars 3amauM Ha BBIYMCIICHUE IJIUH
OTPE3KOB U BEJIMYUH YIJIOB.

Jenatb rpyOyro OLIEHKY JIMHEHHBIX W YIJIOBBIX BEIIMYMH MPEJAMETOB B PEAbHOU KU3HH,
pa3sMepoB MPUPOIHBIX 00BEKTOB. PazinuuaTh pa3mMepsl ’TUX 0OBEKTOB 110 MOPAAKY BEITUYHHBI.

Ctpouts 4epTekH K reOMETPUYECKUM 3a/1adaM.

Ilonb30BaTbcs MNpPU3HAKAMH PABEHCTBA TPEYIOJBHHUKOB, MCIOJIb30BaTh IIPU3HAKU U
CBOICTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB MIPU PEIICHUH 33/1a4.

ITpoBOAUTE JTOTMYECKHUE PACCYXKICHUS C UCIIOIB30BAHUEM I€OMETPHUUECKUX TEOPEM.

[Tosp30BaTbeAd NpHU3HAKAMHM PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEJUaHbl, IPOBEACHHOW K THUIIOTEHY3€ IPSIMOYIOJBHOIO TPEYrOJIbHHUKA, B PpELIECHUU
reOMETPUYECKUX 3a]au.

OnpenensaTs NapajieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cexymasd. OnpenensaTs NapauleIbHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSIMOM 10 TOYEK JAPYroy IpsiIMOiA.

Pemrate 3amaun Ha KiIeT4aToil Oymare.

[TpoBOIUTH BBIYMCIEHUS M HAXOAWTh YUCIOBbIE M OyKBEHHbIE 3HAYEHUs YIJIOB B
FEOMETPUYECKUX  3aJa4ax C  HUCIOJB30BaHUEM CYMMbBl YIVIOB  TPEYrOJbHUKOB U
MHOTOYI'OJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpPHU IEPECEUECHUHU MABYX MapalieIbHbIX
IPSAMBIX CEeKyIIel. PemaTe npakTuyeckue 3a1a4y Ha HaX0KJICHHUE YTJIOB.

Brnaners moHATHEM r€OMETPHUUECKOT0 MECTa TOUEK. Y METh ONpeAesTh OMCCEKTPUCY yria
Y CEpEAVHHBIN NEPIEHIUKYJIIAP K OTPE3KY KaK FEOMETPUUECKHUE MECTA TOUEK.

@opMynMpoOBaTh ONPEACIICHHUS] OKPYKHOCTH M Kpyra, XOpAbl U JuaMeTpa OKPYKHOCTH,
IIOJIB30BAThCS UX CBOMCTBAMHU. Y METh IIPUMEHATH 3T CBOMCTBA IIPU PEIICHHUU 3a4a4.

Bnaners MOHATHEM ONMCAHHON OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETb HaXOAWTH €€
neHtp. Ilonp3oBarbes GakTamMu 0 TOM, 4TO OMCCEKTPHUCHI YIIIOB TPEYrOJIbHUKA IIepeceKkaroTcs B
OJHOW TO4YKE, MU O TOM, 4YTO CEpPEAUHHBbIE NEPIEHIUKYIAPbl K CTOPOHAM TPEYTOJIbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brmagete mMOHATHMEM  KacaTeNbHOW K  OKPY)KHOCTH, IIOJIb30BaTbCs TEOPEMOM O
NEPIEHANKYJIAPHOCTH KacaTelIbHON U paJnyca, IPOBEAEHHOIO K TOYKE KAaCAHMUS.

ITonb30BaTbcs NPOCTEMIIMMH TE€OMETPUYECKMMU  HEPaBEHCTBAMM, IIOHMMAaTh HX
MIPaKTHYECKUM CMBICII.

IIpoBOUTE OCHOBHBIE T€OMETPUUECKUE TTOCTPOEHUS € IIOMOILBIO LIUPKYJIS U JTUHEHKH.

K koHiy oOyuenus B 8 kJacce oOydaromuiics MOJYYHUT CIEIYIOLIUE IMpeIMETHbIE
pe3yabTaThI:

Pacnio3HaBaTte OCHOBHBIE BHJIBI YETBIPEXYTOJIBHUKOB, MX J3JEMEHTHI, MOJb30BaThCA HX
CBOMCTBAMH IIPU PEIICHUU T€OMETPUYECKUX 3a1ay.

[TpuMeHATH CBOWCTBA TOYKM IE€PECEUEHUs MEIMAaH TPEYroibHUKa (LEHTpa Macc) B
pelIeHny 3a1a4.

BraneTe noHATHEM CpelHEN JIMHUK TPEYrOJIbHUKA U TPANELNH, IPUMEHITh UX CBOKWCTBA
IIpU pELIEHHM reomerpudeckux 3anad. llomb3oBaTees Teopemon dayeca U TeopemMou o0
IIPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX JJI PELICHUS IIPAKTUYECKUX 3a/1a4.

[TpuMeHsTh NpU3HAKU OI00US TPEYTOIbHUKOB B PEIIEHUH F€OMETPUUYECKUX 3a/1a4.

[Tonb3oBatbes Teopemoit Iludaropa g pemeHUss reOMETPUUYECKHX U MPAKTUYECKHX
3ana4. CTpOUTh MaTeMaTHYECKYI0 MOJEIb B NMPAKTUYECKUX 3a/adyax, CaMOCTOATEIBHO JEJaTh
YEepTEK U HAXOIUTH COOTBETCTBYIOIIUE JIIUHBI.

Brmanete MOHATHAMM CHHYCAa, KOCMHYCAa M TaHI€HCa OCTPOTO yIjla MPsSMOYTOJIbHOTO
TpeyroybHUKA. [101630BaThCS STUMHU MTOHATUSAMH ISl PEIICHNS IPAKTHYECKUX 3aad.



Beruncnsate  (pa3auvHBIME - cIOcOO0aMH)  TUIOMIAJAL  TPEYroJIbHUKA M TUJIOMIATH
MHOTOYTOJBHBIX  Guryp (MONB3YysACh, TI€ HEOOXOIUMO, KaIbKYISITOpOoM). [IpuMeHsTh
MOJTyYEHHBIC YMECHHSI B MPAKTUYCCKUX 3a/1a4ax.

Bnaserp MOHATHUSMH BIMCAHHOTO W LIEHTPAJIBHOTO YIJa, HCIOJb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEXIY XOpJaMu (CEeKyIIMMHU) U YIiie MeXAy KacaTelIbHON U XOpAoi
MIPH PEIICHUU T€OMETPUUYECKUX 3a/1a4.

Bragerh MOHSATHEM ONMHUCAHHOTO YETHIPEXYTONBHHUKA, TPUMEHSITh CBOWCTBA OMUCAHHOTO
YeThIPEXYTOJIbHUKA MPU PEIICHUH 3a/1a4.

[TpuMeHsTh TOMyYeHHBIE 3HAHUSI HAa MPAKTUKE — CTPOUTh MaTeMaTHYEeCKHE MOJEIH IS
3a/1a4 peaqbHOU )KU3HHU U MIPOBOJUTH COOTBETCTBYIONINE BHIYMCICHUS C PUMEHEHHEM T10100Ms
U TPUTOHOMETPUH (TIOTB3YSICh, T/Ie HEOOXOUMO, KATBKYIIATOPOM).

K xonmy oOyuenus B 9 kiacce oOydaromuiics MOJMYYUT CIEAYIOLIUME IpEeIMETHBIC
pE3yNbTaThI:

3HaTh TPUTOHOMETPHYECKHME (YHKIIMM OCTPBIX VIJIOB, HAXOAUTh C WX IOMOIIBIO
pa3IUYHBIE  AJIEMEHTHI  NPSIMOYTOJBHOTO  TPEYroJbHUKA  («pPEHICHHE  MPSMOYTOJBHBIX
TPEYroJabHUKOBY»). HaxoauTh (¢ MOMOIIBI0 KaJNbKYJISATOpA) IIMHBI U YTJIBI JUIS HETaOIMYHBIX
3HAUYEHUH.

[Tonmb30BaTbest hOpMyJIaMU TIPUBEICHUSI  OCHOBHBIM TPUTOHOMETPHYCCKUM TOXKICCTBOM
JUTSL HAXOKIICHHSI COOTHOIIICHUH MEXK]Ty TPUTOHOMETPHUYCCKHMH BEITUIHHAMMU.

Hcnonk30BaTh TEOpEMbl CHHYCOB U KOCHHYCOB JUISl HAXOXKJICHUS PA3IUYHBIX 3JIEMEHTOB
TPEeYrojbHUKa («pelIeHUuEe TPEyroJbHUKOBY»), MPUMEHATh MX IPU PEIICHUU TeOMETPUUYECKHX
3azad.

Bragers moHsTHSIME TPeoOpa3oBaHus MO00Ms, COOTBETCTBEHHBIX 3JIEMEHTOB IO I0OHBIX
¢buryp. Iloap3oBaThCs CBOMCTBAMU MOA00MS TPOU3BOIBHBIX (DUTYP, YMETh BBIYUCIATH AJTUHBI U
HAXOJHUTh YIIbl Y oJ00HBIX (uryp. [IpuMensaTs cBoiicTBa mogo0us B MpaKTUYECKUX 3a/1adyax.
YMeTh IPUBOUTH MPUMEPHI MTOA00HBIX (PUTYP B OKPYKAFOIIEM MHUPE.

[Tonp30BaTbCsl TEOpEMaMH O TPOHM3BENCHUHN OTPE3KOB XOPI, O MPOM3BENECHUH OTPE3KOB
CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThcs BEKTOpaMM, MOHMMATh WX TEOMETPUYECKUH U (UBHUECKUN CMBICIH,
MPUMEHSTh UX B PEIICHHH TEOMETPUYCCKUX W (HU3MYecKux 3aaad. [IpuMeHsTh CKaaspHOe
MIPOM3BEICHNE BEKTOPOB JJIsT HAXOXICHUS JUIMH U YTIIOB.

[Tonb30BaTbcss METOAOM KOOPAMHAT HAa TMJIOCKOCTH, MPUMEHSITh €ro B pEHICHUU
TEOMETPUUECKUX U MPAKTUYECKUX 3a/1ad.

Bragerh MOHATUSMU MPaBUIBHOTO MHOTOYTOJBHUKA, JUTUHBI OKPY)KHOCTH, JUTHHBI JYTH
OKPYXHOCTH W PaJUaHHOW MEpHl yIJia, YMETh BBIYHCIATH IUIOIMIAJL Kpyra M €ro dacrew.
[TpuMeHSTh MONy4YeHHbIE YMEHHS B MPAKTUYECKUX 3a/1a4ax.

Haxomuth ocu (WM HEHTPBI) CUMMETpUHM (GUTYp, TPUMEHSATH ABMKCHUS IUIOCKOCTH B
MPOCTEUIINX CITyqasiX.

[TpuMeHSTh TIOJydeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEMaTHYCCKHE MOJICITH IS
3a/1a4 peanbHOU )KU3HHU U MPOBOJUTH COOTBETCTBYIONINE BHIYUCICHUS C MPUMEHEHHEM T10100us
U TPUTOHOMETPUYECKUX (QYHKIUH (TMIONB3YSCh, T/Ie HEOOXOTUMO, KATBKYIISITOPOM).



TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBanue  pa3geJoB H  TeM (uudpossbie)
Ne n/n NPOrpamMMbl Bcero Kourpoarueie  Ipaxruueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
[Ipocreiime reomerpudeckue GUTrypsl U UX
1 cBoiictBa. M3mepenue reoMeTpUYECKUX 6 ﬁg6§7/?§ee%asoo (u/7F 41]'5[8212
BEJIMYHH PE-EM. '
bubnnoreka HOK
2 Tpeyronpiiici 13 . https://m.edsoo.ru/7f415e2e
3 [TapamnensHble 1psMBIE, CyMMa YIJIOB 8 1 bubnuoreka I[HOK
TpeyroJbHUKA https://m.edsoo0.ru/7f415e2e
4 OxpyxHocTh U Kkpyr. I'eomerpuueckue 7 1 bubnuoreka [HOK
IOCTPOCHHS https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 34 3 0
8 KUIACC
KounuectBo yacos DJIeKTPOHHbIE
HaumenoBanue paszaeiioB U TEeM (uu¢posbie)
Ne o/t pOrpaMMEL Beero KOﬁHTpOJIbHLIe HpﬁaKanecRne 0GpazoBaTeIbHbIe
padoTshI padoThI pecypesI
1 UeThIpEéXyroIbHUKH 8 bubmotexa HOK
pexyr https://m.edsoo.ru/7f417e18
Teopema darneca u TeopeMa 0 EuGanorexa ITOK
2 MPOMOPLUOHANBHBIX ~ OTpe3Kax, Moa00HbIe 8 1 hitps://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU — '
ITmontans. Haxoxnenue wIontaaei EuGanorexa ITOK
3 TPEYroJbHUKOB M MHOTIOYTOJBHBIX ¢uryp. 7 https://m.edsoo.ru/7f417e18
[Tnomanu mogoO6HBIX HUryp — '
4 Teopema [Mudaropa 51 Hadana ¢ 1 bubnmnoreka HOK

TPUTOHOMETPUU

https://m.edsoo.ru/7f417e18
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Yriael B OKpyXHOCTH. BnucanHele u
5 OIMCAHHBIE HETHIPEXYTOILHUKH. | o 1 bubnmoreka [HOK
Kacarenpupie k  okpykHocTd. Kacanwue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34 3 0
9 KUIACC
KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumenoBanue a3leJioB M TeM ugposbie
Ne ni/n EpOrPAMMEI pasi Beero KonTpoabubie  IlpakTunueckue f)lépg):)OBaTeJ)Ibele
padoThbI padoTbI pecypebi
1 Tpuronomerpus. TeopemMbl KOCHHYCOB U 8 bubnmnoreka HOK
CHHYCOB. PelieHne TpeyrojibHIKOB https://m.edsoo.ru/7f41al2c
2 [IpeoOpazoBanue momodus. MeTtpudeckue 5 1 bubmmoreka HOK
COOTHOIIIEHHSI B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubnmoreka OK
3 Bexropei 6 https://m.edsoo.ru/7f41]jlzc
4 JlexapTOBbI KOOPINHATBI HA TUNIOCKOCTH 6 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41al2c
;| D oo | e —
. https://m.edsoo.ru/7f41al2c
Brruncnenue miomianeit
bubnuorexa OK
6 JBHOKEHHS ITOCKOCTH 3 . https://m.edsoo.ru/7f41]jlzc
7 [ToBTOpeHMe, 0600IIEHNEe, CUCTEeMATHU3AIIH 5 1 bubnuoreka LHOK
3HAHUH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME = 34 4 0
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MPOBEPAEMBIE TPEBOBAHHUSA K PE3YJIBTATAM OCBOEHHSA OCHOBHOU
OBPA30BATEJIbHOM ITPOI'PAMMBI

7 KUIACC
Kon .
IR IIposepsiembie _NpeIMeTHble  Pe3yIbTAaTHI  OCBOGHHH  OCHOBHOM
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yabTara
6 I'eomerpus
Pacno3naBate M3y4eHHBIE TE€OMETPHUECKHE (HUTYpBI, OIPEOCNATh HX
6.1 B3aUMHOE  pAacCIHOJOXKEHHE, M300paxarb TIeoMeTpuuYeckue  (Urypsl,
BBIIIOJIHATBh YEPTEKHU 110 YCIOBMIO 3ahaud. M3MepsATh JIMHEWHBbIE U YIIIOBBIE
BeIM4YMHBL. PemaTs 3a1a4u Ha BBIYMCICHUE JUIMH OTPE3KOB U BEJIIMYUH YIITIOB
Henatp rpyOyl0 OIICHKY JHMHEHHBIX U YIJIOBBIX BEJIWYHH TPEJIMETOB B
6.2 peabHOM KHU3HHU, pa3MepOB IPUPOAHBIX 00BEKTOB. Pa3znuuars pasmepsl 3TUX
00BEKTOB 1O NOPSJKY BEJIMYNHBI
6.3 CTpouTb 4epTeKH K F€OMETPUYECKUM 3a/1a4aM
6.4 Ilonb30BaTbcsd NpPU3HAKAMU PABEHCTBA TPEYIOJIBHUKOB, HCIIOJIb30BAThH
] IPU3HAKU U CBOMCTBA PAaBHOOEPEHHBIX TPEYTOJbHUKOB ITPH PELLICHUHU 33734
65 ITpoBOAUTH JOrMYECKHE PACCYXKIEHUS C HUCIOJIB30BAHUEM I€OMETPUYECKHUX
TEOpEM
[Tonp30BaTbes NpU3HAKAMM PABEHCTBA IPSAMOYTOJIBHBIX TPEYrOJBHUKOB,
6.6 CBOMCTBOM MEIMAaHbI, NMPOBEAEHHON K THMIOTEHY3€ IIPSAMOYIOJIBHOIO Tpe-
YTOJIbHHMKA, B PEIICHUU T€OMETPUYECKUX 3a/1a4
OnpenensiTh NapajsiebHOCTh MPSMBIX C IOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
6.7 ¢ HuMu cekymas. Onpenenars NapauieNbHOCTh MPSMBIX € IOMOLIBIO
PaBEHCTBA PACCTOSIHUM OT TOYEK OJJHOM NPAMON 10 TOYEK APYrOH NMPsSMOU
6.8 Pemars 3aaun Ha kieT4aroit Oymare
[TpoBOAMTH BBIYMCIEHUS W HAXOAUThb YHUCIIOBbIE U OyKBEHHBIE 3HAUEHUS
YIJIOB B N€OMETPUUYECKHUX 3aJadax C UCIOJIb30BAHUEM CYMMBI YIJIOB Tpey-
6.9 TFOJbHUKOB M MHOTOYTOJIbHUKOB, CBOICTB yIJOB, OOpa30BaHHBIX NpHU
NEPECEYCHUH ABYX MapaJlJIeNIbHBIX NPAMBIX CeKylled. Pemars npaktuueckue
3a/1a4M Ha HAXOXKJICHUE YTJI0B
Biagete NOHATHEM TIE€OMETPUYECKOrO MECTa TOYEK. YMETh ONpPEACIAThH
6.10 OMCCEeKTpUCY yria U CEepeJUHHBIA MEePIEeHANKYISP K OTPE3Ky KaK reOMeTpH-
YECKHUE MECTa TOYEK
DopMynMpOBATH OINPEACIICHHUS OKPYKHOCTH M Kpyra, XOpAbl W Juamerpa
6.11 OKPYKHOCTH, TIOJIb30BaThC HUX CBOWCTBAMU. YMETb NPHUMEHSATH OTHU
CBOMCTBA IIPU PEIICHHUH 3a/1a4
Bnaners NOHATHEM ONMCAHHOM OKOJIO TPEYroJbHHKA OKPYXHOCTH, YMEThb
6.12 HaxoauTh €€ neHrtp. [lonp3oBarbes Q)aIETaMI/I 0 TOM, YTO OMCCEKTPUCHI YTIIOB
TPEYroJIbHUKA IEPECEKAOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIE
MEPIEHANKYIISPHI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE
BraneTs moHATHEM KacaTeNbHOW K OKPYKHOCTH, IOJB30BATHCS TEOPEMOM O
6.13 NEPIEHAUKYJIAPHOCTH KAacaTellbHOM W paauyca, IPOBEAEHHOIO K TOYKE
KacaHus
6.14 ITonb3oBaTbes HIBOCTCI\/'IIJ_II/IMI/I reOMETPUUYECKUMHU HEPABEHCTBAMM, ITIOHUMATh
VX MPAKTUYECKUN CMBICII
6.15 HpOBS),Z[I/ITB OCHOBHBIE T€OMETPUYECKUE ITIOCTPOEHHUS C TIOMOIIBIO LIUPKYISA U
JTMHENKU




8 KJIACC

IICS(I:BepﬂeMoro IIpoBepsiemble _TpeIMeTHbIE  Pe3yJLTaTbl  0CBOEHHH OCHOBHOIA
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa3oBaHusA
pe3yJbTarta
6 I'eomerpus
6.1 PacnioznaBath OCHOBHBIC  BUJIbL YeThIPEXYTOJIbHUKOB, MX JJIEMEHTHI,
110JIb30BaThCsl UX CBOWCTBAMM IIPH PELICHUH I'€OMETPUUYECKUX 3aa4
6.2 [TpuMeHsATh CBOMCTBAa TOUKM TMEPECEUEHUs] MEIUaH TPEYroJibHUKa (IIEHTpa
' Macc) B pelIeHUH 3a/1a4
Brnanets nmonsTueM cpeiHel JIMHUM TPEYroJbHUKA U TPANCeIH, IPUMEHSTh
6.3 UX CBOMCTBa U peIIEHUU reoMeTpudecKkux 3a1ad. [lonp3oBarbes TeopeMoit
Qajieca U TEOPEMOH O MPONOPLUUOHAIBHBIX OTPE3Kax, IPUMEHATh UX UL
peleHysl IPaKTHYECKUX 3a1a4
6.4 [TpumeHsTH MIPU3HAKH noao0us TPEYroJbHUKOB B PELICHUU
reOMETPHUECKUX 3aJa4
[Tonp3oBatbess Teopemoit [ludaropa s pemeHUss TeOMETPUUYECKUX U
65 npakTudeckux 3aaad. CTpouTh MaTeMaTHHECKYIO MOJIEb B MPAKTHIECKHX
3aJja4yax, CaMOCTOSITEIbHO JeNlaTh YEepPTEX U HAXOJUTh COOTBETCTBYIOIIME
JUTUHBI
Bnanerp NOHATHSAMM CcHHYca, KOCHMHyca M TaHI€HCa OCTpOro yria
6.6 NPSIMOYTOJIBHOTO TpEYroibHHUKA. [lob30BaThCs ATHMU TMOHATHUSMH IS
peleH sl MPaKTHYECKUX 3a1a4
Boruuciats (pa3nuuHbIMU CITOCOOAMHM) TIIOMIAb TPEYTOJbHUKA U TIIOIIATH
6.7 MHOTOYTOJBHBIX (uUryp (Monb3ysich, TAe HEOOXOAMMO, KaJbKyISATOPOM).
[TpuMeHSTH MOJTydYeHHbIE YMEHHUS B IPAKTUYECKUX 3a]1adax
Brnaners MNOHATHAMM BIHCAHHOIO W LEHTPAJIBHOTO YIJja, HCHOJIb30BATh
6.8 TEOpPEMBI O BIHMCAHHBIX YIJaX, Yriax MEXIy XOpAaMu (CEKyIIMMH) U yIiie
MEX]y KacaTeJIbHOU M XOP/I0i NpH pellIeHH T€OMETPUUECKUX 3a1a4
6.9 BrnaneTs moHsATHEM OMUCAHHOTO YETHIPEXYTOJNbHUKA, MPHUMEHSATH CBOHCTBA
' OINMCAHHOTO YeTHIPEXYTOJIbHUKA IPU PELICHUH 3a/1a4
[TpuMeHsTh TOTYYEeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTHh MAaTEMaTHYECKHE
6.10 MOJIIM s 33734 peajbHOW KM3HM U TPOBOAUTH COOTBETCTBYIOIIME
BBIYUCIICHUS C IpUMEHEHUEM no100us
Y TPUTOHOMETPUH (II0JIB3YACh, IIe HEOOXO0AUMO, KaJIbKYISITOPOM)
9 KIIACC
Kon .
T DT IIpoBepsiemble _Mpe/METHBIe  Pe3ylIbTAThl  OCBOGHHSI  OCHOBHOI
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus
pe3yJbTara
6 ['eomerpus
3HaTh TPUTOHOMETpUYECKHE (YHKIIMM OCTPBIX YIJIOB, HAXOJUTh C HX
6.1 MIOMOIIIBIO PA3JIMYHBIC AIEMEHTHI MPSIMOYTOJILHOTO TPEYTOJIbHUKA («pelIeHne
HPSAMOYTOJIBHBIX TPEYroJbHUKOB»). HaxoauTh (C MOMOIIBIO KaJbKYJIATOPA)
JUTMHBI Y YTIIBI JIJ1S1 HETAOJIMYHBIX 3HAUCHUH
[Tonp3oBatbest opMynaMy MPUBEICHUS U OCHOBHBIM TPHUTOHOMETPHUECKUM
6.2 TOKAECTBOM JIJISl HAXOXKICHUSI COOTHOIICHUH MEXKTy TPUTOHOMETPHUIESCKUMHU
BEJIMYMHAMU
Hcnonb30BaTh TEOPEMBbI CHHYCOB M KOCHHYCOB JUJISl HAXO0XKJICHHUS Pa3IMUHBIX
6.3 DIIEMEHTOB TPEYTOJIBHUKA («PEIICHHE TPEyroJbHUKOBY), TPUMEHITh UX TIPH
pELICHUH T€OMETPHUECKUX 3a]au




Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble mpeaMeTHbIe Pe3yJbTAThl  OCBOCHUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPAMMbI OCHOBHOTI'0 0011Ier0 00pa30BaHUs

6.4

Bnagers moHsTHAMH  mpeoOpa3oBaHUsS — MMOAOOMSA, COOTBETCTBEHHBIX
97eMeHTOB 1oaoOHbIX ¢uryp. Ilonb3oBaThest cBoiicTBamMu — 1Oq00Us
MPOU3BOJBHBIX (UTYP, yYMETh BBIUUCIATH JUIMHBI M HAXOIUTH YIIBI Y
noo6ubIX Guryp. [IpumMeHsITh cBONCTBA MOJO0US B MPAKTUYECKUX 3a/1adyax.
YMeTh NPUBOIUTH PUMEPHI MOAOOHBIX PUTYP B OKPYKAOIIEM MHUPE

6.5

ITonw3oBaThCA T€OpEMaMHu O IMPOU3BEACHNUN OTPE3KOB XOpA, O MPOU3BCACHUN
OTPC3KOB CCKYHIUX, O KBAJAPaTC KacaTelIbHOM

6.6

[Tonp3oBaTbcss BEKTOpaMM, IOHUMATh UX IE€OMETPUYECKMH W (U3UUECKUI
CMBICJI, IPUMEHATh UX B PEIICHHUH T€OMETPUYECKHX W (DU3MYECKHX 3ajad.
[TpuMeHATh CKaIpHOE NPOM3BEAECHUE BEKTOPOB Ul HAXOXAEHUS IJIUH U
yIJI0B

6.7

ITonw3oBaThCs MCETOJOM KOOpJWHAT Ha IUIOCKOCTH, HNPUMCHATL C€Iro B
PCICHUHU I'COMCTPHUUCCKUX U IMTPAKTUYCCKUX 3a/]a4

6.8

Bianers NOHATUSAMH NPABUWIBHOTO MHOIOYIOJBHMKA, JUIMHBI OKPYKHOCTH,
JUIMHBl JYTM OKPYKHOCTM M paJMaHHOM MeEpbl YIJIa, YMETb BBIYMCIATH
IJIOmaas Kpyra M ero vacted. I[IpuMEHsSTh IOJy4eHHBIE YMEHHs B
IIPAKTUYECKUX 3a7a4ax

6.9

Haxomute ocu WM LEHTpbl CUMMETpUM (GUTYp, TPUMEHATH JBHKEHUS
IIJIOCKOCTH B IIPOCTEHIINX CIIydasx

6.10

[IpuMeHsATh MOJTYYCHHBIC 3HAHMS HA MPAKTUKE — CTPOUTH MATeMaTH4eCKUe
MOJENU Ui 3aJad peajbHOW KH3HH M TPOBOAUTH COOTBETCTBYIOIINE
BBIYHCIICHUS c NPUMEHEHHEM noaoous
U TPUTOHOMETPUYECKHX  (YHKUMH (MONB3ysch, TAE€ HEOOXOIUMO,
KaJIbKYJIATOPOM)




IMPOBEPAEMBIE DQJIEMEHTBI COAEP KAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
6 I'eomerpus
Hauanbnabie nonsitusi reomerpuun. Touka, npsimas, OTPE30K, Jyd. Yroia. Buasl
6.1 yriaoB. BeprukanbHble M CMEXHBIE YIUIBL. buccekrpuca yrmna. JlomaHnas,
MHOIOYyroJjpHUK. [lapamienbHOCTh U NEPIEHIUKYJIIPHOCTD MPSIMBIX
6.2 Cummerpuunsie Gurypsl. OCHOBHBIE CBOWCTBa 0ceBOi cummerpuu. [Ipumepst
CUMMETPHUH B OKPYKAIOILEM MUDPE
63 OcCHOBHBIE TIIOCTPOCHHS C IIOMOILIBIO LHUPKYJId W JIMHEHKH. TpeyrosbHUK.
Bricora, Mmennana, OuccekTpuca, UX CBOKWCTBA
6.4 PaBHOOepeHHBII W pPaBHOCTOPOHHHMHA  TpeyroibHuUKH. HepaBeHCTBO
TPEYrOJIbHUKA
65 CBoiicTBa 1 IpU3HAKKU paBHOOEIPEHHOr0 TpeyroybHuKa. Ilpu3Haku paBeHcTBa
TPEYrOJIbHUKOB
6.6 CpoiicTBa U IpU3HAKU MApAJUIEIbHBIX MpsMbIX. CyMMa YIJIOB TPEyroJbHHKA.
BHemHue yriel TpeyrojabHUKa
[IpssmoyronbHblii  TpeyrosbHUK. CBOMCTBO  MEAMaHbl  MPSIMOYIOJIBHOTO
6.7 TPEYrojbHUKa, IPOBEAEHHOM K rumoreHys3e. llpusHaku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYroyibHBIN TPEYroJbHUK C YIJIOM B
30°
HepaBseHcTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE
6.8 JIOMaHOH, TeopeMa O OojblieM yrie u Oosbliell CTOpPOHE TPEYroJbHUKA.
[lepnieHIuKynsip U HAKJIOHHAs
6.9 I'eomerpnueckoe Mecto TodeKk. buccexkrpuca yria uW - CepeIMHHBINA
NIEPIEHIUKYIISAP K OTPE3KY KaK FT€OMETPUYECKHE MECTa TOUEK
OkpyXHOCTb M KpyI, XopAa M JWaMeTp, HX CBOMCTBa. BizaumHoe
6.10 pacrojoKEHUE OKpYKHOCTM M npsmMoi. KacarenbHas u cekymas K
OKPYKHOCTH
6.11 OxpyKHOCTb, BIHMCAaHHas B yroJl. BrnucaHHas W ONKMCAaHHAs OKPYKHOCTH
TPEYTrOJIbHUKA
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomeTpust
6.1 UYerslpéxyronpauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 ITpsiMoyroibHUK, pOMO, KBaJpaT, UX MPU3HAKH U CBOWCTBA
63 Tpaneuus, paBHoOOKas Tpaneuus, e€ cBoiicTBa u nmpusHaku. [IpsmoyronbHas
Tpanenus
6.4 Meron yasoenus meauansl. LleHTpanbHas cummerpus. Teopema Qaneca u
TeopemMa O MPONOPIUHNOHAIBHBIX OTPE3KaX
6.5 CpenHue JTMHUM TPEeYrobHHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHuKa
6.6 [TonoOue TpeyroabHUKOB, Ko3hduument mnonodus. Ilpuznaku mnomobdus
TpeyroJabHUKOB. [IpruMenenue noqolust npy pelieHuu NPakTHYeCKUX 3a/1a4
6.7 @opmynel A7 IUIOMIAAM  TPEYrojbHHMKA, MapajuiesorpamMmma, pomba u
Tpaneuuu
6.8 CpoiictBa momazneit reomerpuueckux ¢uryp. OTHoIIeHHe IUIOIAAeH
o100HbBIX pUryp
6.9 Beruncnenune miomanei TpeyroJlbHUKOB M MHOTOYTOJIBHUKOB Ha KIIETYaTOU




Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu pemeHun
IIPaKTUYECKHX 3a7au
CuHyC, KOCHHYC, TaHI€HC OCTpPOrO yIJIa MNPSMOYTOJBHOIO TPEYTOJIbHHKA.
6.11 OCHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO. TpuroHoMmerpudeckue GyHKIHH
yriioB B 30°, 45° u 60°
6.12 BrircanHBIE M IEHTpaIbHBIE YIJIBL, YTOJ MEXAY KacaTeabHOW U XOPAOU. YTJIbI
MEXJ1y XOpJIaMU U CEKYLITUMU
6.13 Brnimcanubie 1 onMcaHHbIC YETHIPEX YT OIbHUKH
6.14 B3aunmMHoe pacnonoxenue AByx okpyxkHocreil. Kacanue okpyxnocreid. O0mime
KacaTeNbHbIE K JBYM OKPYKHOCTSIM
9 KUIACC
Kona IIpoBepsieMblii 3JIEMEHT COEPKAHUSA
6 I'eomerpust
6.1 Cunyc, xocunyc, tanreHc yrios or 0 no 180°. OcHOBHOE TPUrOHOMETPUUYECKOE
TOXJ1eCTBO. DOPMYJIbI IPUBEACHHUS
6.2 Pemenue tpeyronpHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. PermieHue
IIPAKTUYECKUX 3a]a4 C MCIO0JIb30BAHUEM TEOPEMbBI KOCHHYCOB M TEOPEMBI CHHYCOB
6.3 ITpeobpaszoBanue nomodus. [1ogod6ue COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 mpou3BeNEHUH OTPE3KOB XOpJl, TEOPEMbI O NPOU3BENCHUA OTPE3KOB
CEKYILIMX, TEOpEMa O KBaJipaTe KacaTeJbHOU
BekTop, anuHa (MOJysb) BEKTOPA, COHANPABIEHHBIE BEKTOPbI, MPOTHUBOIOIOKHO
65 HaIIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
orepanuu HaJ BeKTopaMmu. PasiiokeHue BeKTOpa IO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM
6.6 Koopaunatsl BekTopa. CkalsipHOE MPOU3BEIECHUE BEKTOPOB, MPUMEHEHHE IS
HaXO0XJCHUS JUIMH U YIJIOB
JlexapToBbl KOOPAMHATHI HAa IJIOCKOCTH. YPAaBHEHHs INPSMONM M OKPYKHOCTH B
6.7 KOOpJAMHATaxX, IMEPECEYCHUE OKPYKHOCTEH M NpAMBIX. MeToa KOOpAMHAT U €ro
MIPUMEHEHNE
6.8 ITpaBuIIbHBIE MHOTOYTOJIBHUKH
6.9 JlinHa OKPYKHOCTH. I'pagycHas u pagvaHHas Mepa yria, BBIYMCIECHUE JJIUH YT
OKpPYKHOCTEN
6.10 IInomane Kpyra, CEKTOpa, CErMeHTa
6.11 JIBUKEHHsI ITUIOCKOCTM M BHYTPEHHUE CUMMETpUM QUryp (31eMeHTapHbIe
npencrasienus). [lapamiensHslil nepenoc. IloBopot




ITPOBEPAEMBIE HA OI'D 1O MATEMATUKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHUSI OCHOBHOWM OBPA3OBATEJILHONH HPOIPAMMbBbI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHHUS K MNpeIMETHHIM Ppe3yabTaTaM OCBOEHUS
NpPOBEPSIEMOr0 | OCHOBHOM  00pa3oBaTe/IbHOM  MPOrpaMMbl  OCHOBHOIO  001ero
TpeOoOBaHMS oOpa3oBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSMHU: MHOYKECTBO, IOJAMHOXECTBO, OlEpallu
HaJl MHO>KECTBAaMM; YMEHHUE ONEpPUPOBATh MOHATUAMU: Ipad, CBA3HBIN rpag,
1 JEPEBO, LIMKJ, IPUMEHATh UX IPU PELICHUH 33]a4; YMEHHE HCII0JIb30BAThH
rpaguyeckoe  IpeJICTABICHHE MHOXECTB Ui  ONUCaHMS  peaJbHbIX
IIPOLIECCOB U SIBJICHUH, IPU PEUIEHUH 3a/1a4 U3 IPYTUX YUYE€OHBIX PEIMETOB
YMeHue onepupoBaTh IOHATHAMH: OIPEIEICHHE, aKCHOMa, TEOopeMa,
JI0Ka3aTeNbCTBO;  YMEHME  paclo3HaBaThb  HCTUHHBIE M JIOXKHBIE
BBICKa3bIBaHUS, IPUBOJUTD NIPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH BBICKa3bl-
BaHUs U OTPUIIAHMSI BHICKA3bIBAHUN

YMeHue onepupoBarh IMOHATUSAMHU: HATypajlbHOE YHCIO, IPOCTOE U
COCTAaBHOE 4YHCIIO, JEIUMOCTh HATYpaJIbHBIX YHUCEI, NPU3HAKU JEIUMOCTH,
IEJIOEe YKMCII0, MOJYJb YHUCIIA, OOBIKHOBEHHass ApoOb M JleCsTUYHAasl JpoOb,
CTaHJApPTHBIA BUJ YHCJIA, PALMOHAJIBHOE YHCIIO, MPPALUOHAIBLHOE YHCIIO,
apu(MeTHYeCKUIl KBaJpaTHbI KOPEHb; YMEHHUE BBINOJIHATH JEHCTBUSA C
YHCJIaMH, CPAaBHUBATh U YNOPSAJIOYMBATH 4YMCIIA, MPEACTABIATH 4YHCIAa Ha
KOOPJAMHATHOM MpsAMOM, OKPYIVIATH 4YHCIA; YMEHHUE JelaTh HNPUKUAKY U
OLICHKY pe3yJIbTaTa BHIYMCICHHI

YMeHue onepupoBarh IOHATUSIMHU: CTENEHb C LENbIM I[10Ka3aTeseM,
apupMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOIOWIEH, anredpanyeckas qpoosb,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HaTypalbHOW CTENEHHU OOJbIIIE €IUHULIBI;
4 YMEHHUE BBINOJHATH pacuéTel 1Mo QopmMmynam, MOpeodpa3oBaHUs IIEIbIX,
JIpOOHO-PALIMOHAIBHBIX BBIPAKEHUN U BBIPAXKEHUH C KOPHSIMH, pa3ioKEeHUE
MHOrOWJI€Ha Ha MHOXXWTEJIH, B TOM 4YHCIE C HUCIOJb30BaHUEM (opMys
Pa3HOCTH KBAJPATOB U KBaJipaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaThb MOHSATHSIMM: YHCIOBOE PAaBEHCTBO, YPABHEHHE
C OJTHOM NEepEeMEHHOH, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
yMEHUE pemarh JHUHEHHbIE W KBaJApaTHble ypaBHEHUs, JpoOHO-
palOHAIBHBIE YPABHEHUS C OJJHOM MEPEMEHHOM, CUCTEMBI JBYX JIMHEHHBIX
5 YpaBHEHM, JIMHEIHbIE HEPABEHCTBA M UX CUCTEMBbI, KBaJpaTHbIE U IPOOHO-
paluoHaJIbHbIE HEPAaBEHCTBA C OJHOM IEPEMEHHOW, B TOM 4HCIE TpHU
pEIIEHNN 3aJad M3 APYIHX MPEAMETOB M NIPAKTHUECKHUX 3a/ad; yMEHHE
UCIIOJIb30BaTh KOOPJAUHATHYIO MPSAMYI0 M KOOPAMHATHYIO IJIOCKOCThH JUIS
N300paKeHMsI pellIeHUH ypaBHEHUH, HEPABEHCTB M CUCTEM

YMeHue onepupoBaTh MOHATUSAMU: (QYHKIUSA, Tpahuk GYHKIUH, HYIH
(GyHKLIMU, TPOMEXKYTKHM 3HAKOIMOCTOSHCTBA, IPOMEXYTKH BO3pacTaHus,
yObIBaHMS, HAWOOJbIIEE W HAWMEHbBIIEE 3HAYCHUs (DYHKIMU; yMEHHUE
ONEpUPOBAaTh MOHATHSAMM: MpsMas MPONOPLUUOHAIBHOCTb, JIMHEHHAs
6 byHKIMsA, KBagpatuyHas (QyHKUUsA, oOpaTHash NPONOPLHUOHAIBHOCTD,
napabosna, runep0oia; yMeHHe CTPOUTh Tpapuku (QyHKIHMH, MCHOIb30BATH
rpaduku A7 OmpeneseHUs] CBOWCTB MPOLECCOB U 3aBHUCUMOCTEH, JUIs
peleHns 3a/1a4 U3 JPYruX Y4eOHbBIX MPEIMETOB U PeabHON KHU3HH; YMEHHE
BbIpaxaTh (OpMyJaMH 3aBUCUMOCTH MEX1y BEIMYUHAMU

YMeHue onepupoBaTh NOHATHIMHU: IOCIEI0BATENBHOCTD, apupMeTHIecKast 1
reoMeTpuuYecKkas  MpOrpecCMy;  yMEHHE  HCIOJIb30BaTh  CBOICTBa




Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUSI K INpPeIMETHbIM pPe3yJbTaTaM OCBOCHUS
OCHOBHOH  00pa30oBaTeJbHOIl  NPOrpaMMbl  OCHOBHOIO  00IIero
oOpa3oBanus Ha ocHoBe PI'OC

MOCIIeA0BATENBHOCTEH, (HOPMYIIBI CYMMBI M OOIIETO WIEHA MPU PEUICHUH
3aJa4, B TOM YHUCJIE 3a/Ja4 U3 APYTUX Yy4eOHBIX NMPEAMETOB U pPealbHOM
KU3HU

VYMeHue pemaTh 3a/laui pa3HbIX TUIIOB (B TOM YKCJIE Ha MPOLEHTHI, JOIU U
4acTu, ABM)KEHUE, paboTy, LIEHY TOBAPOB M CTOMMOCTbH IOKYIOK U YCIYT,
HAJIOTH, 33Jayd M3 00JacTU yNpaBlIeHUS JIMYHBIMH M CEMEHHBIMHU
¢uHaHCAMM); YMEHHUE COCTaBISATHh BBIPAKCHHUS, YPABHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCIIOBUIO 3aJjaud, HCCIECNOBaTh IIOJIyYCHHOE DEIICHUE U
OLICHUBATh MPABJIONOA0OHOCTh NOJYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh MOHATHIMH: (QUTYpa, TOYKA, OTPE30K, MpsiMasi, JIyd,
JIOMaHasi, Yroj, MHOTOYIOJbHUK, TPEYroJbHUK, pPAaBHOOCAPEHHBIA U
PaBHOCTOPOHHHI TPEYTOJIBHUKH, MPSIMOYTOJbHBIN TPEyrojbHHUK, MEIUaHa,
OMCCEeKTpHrCa U BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOIBHUK, MTapaJUIeIIOTPaMM,
poMO, TpPSIMOYTOJIBHHUK, KBaJpaT, Tpamenus; OKPYXKHOCTb,  KpPYT,
KacaTeJbHAs, 3HAKOMCTBO C IPOCTPAHCTBCHHBIMU (QUTypaMu; YMEHUE
pemiath 3ajadd, B TOM YHUCIE W3 MOBCEIHEBHOH JXM3HH, Ha HAXOXICHUE
TCOMETPHUYSCKUX BEIMYMH C MPUMEHEHUEM H3YYCHHBIX CBOUMCTB (uryp u
(dakToB

10

YMeHue onepupoBaTh IMOHSATUSMU: PaBEHCTBO  (UTYp, PABEHCTBO
TPEYrOJIbHUKOB; MapauieIbHOCTh M MEPHEHAUKYISIPHOCTh MPSAMBIX, YIOJ
MEXy MPSMBIMH, MEPICHANUKYISIP, HAKIOHHAs, MPOEKIUs, mogodue Guryp,
NOJO0HBIE TPEYrOJIbHUKH, CHMMETPHS OTHOCHUTEIBHO TOYKH U MPSMON;
YMEHHE paclo3HaBaTh pPaBEHCTBO, CHUMMETPUI0 U mojodue ¢uryp,
[apaJUIeJIbHOCTD U NEPIIEHIUKYJIIPHOCTD MPSIMBIX B OKPY’KAIOLIIEM MHUPE

11

YMeHue omnepupoBaTh MOHSATHSAMH: [JIMHA, PACCTOSIHHE, yroil (BeIWYrHa
yrila, CHHYC U KOCHHYC yTJIa TPEyroJjbHHUKA), IJIONIA/lb;, YMEHHE OIICHUBATH
pa3Mepbl MPEAMETOB U 0O0BEKTOB B OKPY)KAIOIIEM MHPE; YMEHUE MPUMEHSTh
dbopMyIIBl TIEpUMETpa U IUIOIAM MHOTOYTOJIBHUKOB, JUTMHBI OKPY>KHOCTH U
WIoMad Kpyra, o0bemMa MPSIMOYTOJBHOTO TMapajielenunena; yMeHHe
MPUMEHATh MPU3HAKU PABEHCTBA TPEYTOJIHHUKOB, TEOPEMY O CyMME YIJIOB
TpeyroibHuka, teopemy Iludaropa, TpuroHomerpuueckue COOTHOIICHHS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TIIOMIAACH

12

VYmenue  u3oOpaxkaTb  IUIOCKMEe  (UIypbl W HMX  KOMOMHaIuH,
IPOCTPAHCTBEHHbIE  (QUTYppl OT pPyKH, C TOMOUIbIO  YEPTEKHBIX
MHCTPYMEHTOB U 2JIEKTPOHHBIX CPEACTB IO TEKCTOBOMY HJIM CUMBOJIBHOMY
ONMCAHUIO

13

YMeHue onepupoBaTh IMOHATUSAMH: NPSAMOYrOJbHAs CHCTEMa KOOpAMHAT;
KOOpJMHATBl TOYKH, BEKTOpP, CyMMa BEKTOPOB, NMPOHU3BEJCHHE BEKTOpa Ha
YHCII0, CKAISIPHOE ITPOU3BE/IEHUE BEKTOPOB; YMEHHE UCIOIb30BaTh BEKTOPBI
Y KOOPJAMHATHI JUIS MPEJICTAaBICHUs JaHHBIX U PELIeHUs 3a7ad, B TOM YUCIIe
U3 APYIUX Y4eOHBIX MPEIMETOB U peaslbHON )KU3HU

14

YMeHue onepupoBaTh MOHATUAMHU: CTOJOMKOBBIE U KPYTOBBIE THATrPAMMBIL,
TabNULBI, cpeHee apudmMeTnyeckoe, MeMaHa, HauOoblllee U HauMEHbIIee
3HaYEHUS, pa3zmax YHCIIOBOTO Habopa; YMEHHE U3BJIEKATbh,
MHTEPIPETUPOBATh U MPEOOPa30BbIBATh MH(OPMALIMIO, MPEICTABICHHYIO B
TabIMIaX M Ha JUarpaMMax, OTPaKalol[yl0 CBOICTBAa W XapaKTEPUCTHKH
pEaNbHBIX TPOLECCOB M SBICHWM; YMEHHE paclo3HaBaTh HW3MEHUYNBbIE
BEJIMUYMHBI B OKPYKAIOLEM MHUPE




Kon

IIpoBepsiemble Tpe0oBaHMsA K MNpeIMeTHHIM pe3yJbTAaTaM OCBOEHHS

NMpPoOBEPSIEMOr0 | OCHOBHOH  00pa3oBaTe/IbHOM  MPOrpaMMbl  OCHOBHOIO  001Iero
TpeOOBaHMS oOpa3oBanus Ha ocHoBe PI'OC

15

YMeHue omnepupoBaTh MOHSATHUSIMU: CIy4alHBIA  ONBIT  (CIydalHbBIN
9KCIIEPUMEHT), 3JIEMEHTapHOE COOBITHE (IIEMEHTAPHBINA HCXO0/1) CIy4YaitHOTro
OMBITA, CIy4ailHOE COOBITHE, BEPOSTHOCTh COOBITHS; YMEHHE HAXOAWUTh
BEPOATHOCTH CIY4YalHBIX COOBITHI B OMBITaX C PaBHOBO3MOXKHBIMH 3Jie-
MEHTApPHBIMH COOBITHSIMU; YMEHHE pelaTh 3aJaud METOJOM OpPraHH30-
BaHHOrO Mmepedopa U C HCMHOJIb30BaHHWEM IpaBUa YMHOXKEHUS; yMEHHE
OLICHUBAaTh BEPOATHOCTH DPEAJIbHBIX COOBITUM U SIBJIEHMM, IOHUMAaTh POJIb
MPAKTUYECKH JOCTOBEPHBIX W MAJOBEPOATHBIX COOBITUHA B OKpPYXAroIIeM
MUpPE M B JKM3HM; 3HAKOMCTBO C IIOHSTHEM HE3aBUCHMBIX COOBITHIL;
3HAKOMCTBO C 3aKOHOM OOJIBIIIMX YHCEN U €r0 POJIbI0 B MACCOBBIX SIBJICHUSX

16

YMeHnue BBIOMpATh MOAXOISAIINN M3YYEHHBIH METOJA JJISl PeIlICHUs 3a/1auH,
IPUBOJUTH IMPUMEPbl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IPUPONE H
JKU3HHM, PACIIO3HABaTh IIPOSIBJICHUE 3aKOHOB MAaTE€MaTHKU B MCKYCCTBE,
ONMCHIBATh OTJAEIbHBIC BBIJAIOLIMECS PE3yJbTaThl, IIOJYyYEHHBIE B XOZC
pa3BUTUA MaTEMaTUKM KAaK HAYKH, IIPUBOAMTH IPUMEPHl MAaTEMAaTHYECKUX
OTKPBITHI U UX aBTOPOB B OTEUECTBEHHON U BCEMUPHON UCTOPHUH

INEPEYEHb JJIEMEHTOB COAEPXAHUSA, INPOBEPAEMBIX HA OI'D9 IIO

MATEMATHKE

Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS

1 Yucna v BBIYUCIICHUS

1.1 Hatypanbsble u nensle yncia. [Ipu3Haky 1e1MMOCTH LEJIBIX YU CEeN

12 OOBIKHOBEHHBIE U JIECATUYHBIE JAPOOU, IPOLEHTHI, OECKOHEUHBIE NEPUOTUUECKHE
apoOu

1.3 ParmonanbHble uncia. ApupmMeTnyecke onepanuy ¢ paliioHaIbHBIMU YHCIaMU

14 JeiicTButenpHble 4uciaa. ApupMETHYECKHE ONEpalru  C ACHCTBUTEIHLHBIMHU
YK CJIaMU

15 [Tpubnmxeénnbie BBIMMCICHUA, MpaBUIa OKPYIIEHHs, MNPUKHAKA M  OleHKa
pe3yJibTaTa BBIYMCIECHUN

2 Anrebpanyeckue BbIpaKeHUs

2.1 BbykBeHHbIe BbIpakeHHUsI (BbIpaXKEHUSI C IEPEMEHHBIMU )

29 Crenenp ¢ nenbiM mnokasareneMm. CTeneHb € palMOHAIBHBIM I10KA3aTEJIEM.
CBolicTBa CTENIEHU

2.3 MHorousneHsl

2.4 Anrebpanyeckas 1poOb

25 Apudpmernueckuii KOPEHB HaTypaJIbHOM cTeneHu. JledcTBUs ¢ apupMeTHUEeCKUMU
KOPHSIMH HAaTypaJIbHOW CTENEHU

3 YpaBHEHUS U HEPABEHCTBA

31 Lensie u IpoOHO-paloHanbHble  ypaBHEHUs. CHCTEMBI U COBOKYITHOCTH
ypaBHEHUN

39 Lensle u npoOHO-palMOHaNbHbIE HepaBeHCTBA. CHUCTEMBI U COBOKYITHOCTH
HEPABEHCTB

3.3 Permrenne TekCTOBBIX 3a1a4

4 UucnoBble NOCIEI0BATEIBHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 33aHUs TOCIIEOBATEILHOCTEN




Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

4.2 Apudmernueckas 1 reoMmeTpuyuecKkas mporpeccu. PopMmya CI0KHBIX MPOLIEHTOB

5 DOyHKIIUA
@Oynkius, cnocoOs! 3aaanus Gyaknun. I'paduk pyaknun. O6aacte onpeaeneHus
U MHOXECTBO 3HaueHuid  QyHkmuu. Hymm  dynkmuu.  IlpomexyTku

5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHMHA. MaKCUMyMBbl |
MUHUMYMBl GyHkuuu. HaumbGonbiiee um HauMeHbllee 3HaueHUe (QyHKIOMM Ha
MIPOMEIKYTKE

6 Koopaunars! Ha IpsIMOM M INIOCKOCTH

6.1 Koopaunaraas npsmas

6.2 JlexapToBbl KOOPIMHATHI HA INIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue Gurypsl 1 UX CBOMCTBA

7.2 TpeyronbHuK

7.3 MHOTroyrojabHUKU

7.4 OKpY>KHOCTb U KPYyT

7.5 W3mepenune reoMeTpuueckux BEIUUYUH

7.6 BekTophb! Ha MJIOCKOCTH

8 BeposiTHOCTB U cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BepositHOCTB

8.3 KomOunaropuka

8.4 MHosxecTBa

8.5 I'pads




YYEBHO-METOAUYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



