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INOACHUTEJIBHAA 3AIINCKA

I'eomeTpusl Kak OJMH U3 OCHOBHBIX Pa3JeJOB LIKOJIBHOM MaTEMaTUKH, UMEIOIIUNA CBOEH
LEeNbI0 00ECIeUnTh H3yueHHE CBOWCTB W pa3MepoB (GUTYp, WX OTHOLICHHA M B3aUMHOE
pacrojoKeHUe, ONUPAcTCd Ha JIOTMYECKYH0, JOKa3aTCNIbHYH JUHUI0. LleHHOCTH u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOT'O 00Ilero o0pa3oBaHus 3aKJI0YaeTCsl B TOM, YTO 00ydaroLuiics
YUUTCS TNPOBOJAUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaThb MCTUHHBIE YTBEP)KICHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOAUTH
paccyXIeHUs «OT IMPOTUBHOIO», OTINYATh CBOMCTBA OT MPU3HAKOB, ()OPMYJIMPOBATh OOpaTHbIE
YTBEPKACHHUS.

BTopoil nenbro n3yd4eHus: TeOMETpPUH SBISECTCS UCIIONIb30BaHUE €€ KaK MHCTPYMEHTA IIpU
pEIIEHNN KaK MaTeMaTUYECKUX, TaK M IPAKTHUUECKHUX 3a/ay, BCTPEUAIOLIUXCS B pealbHOU
KU3HU. OOydaroluiicss TOJHKEH HAy4YMThCS OIPENEeNIUTh I'€OMETPHUYECKYI0 (Urypy, ONUCaTh
CJIIOBaMHU JAHHBIM 4YEPTEK WIM PUCYHOK, HAWTU IUIOLIAJb 3E€MEIBHOIO Y4YacTKa, PACCUUTATh
HEOOXOAUMYIO [UTMHY OITOBOJIOKOHHOTO KaOensi win TpeOyeMble pa3Mmepbl Tapaxa s
aBTOMOOWII. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHAS JUHUS B U3YYEHUU T€OMETPUM.
[lpu pemeHun 3agay  MPAKTHMYECKOIO  XapakTepa OOyYalolUiics y4yuTCcs  CTPOUTh
MaTEMAaTUYECKUE MOJCIN pEAJIbHBIX JKU3HEHHBIX CHUTyallMi, NPOBOJUTH BBIYHUCICHUS U
OLICHUBATh aJIEKBATHOCTb MTOJIyYEHHOT'O pe3ysbTara.

KpaiiHe Ba)XHO TOJUEPKUBATH CBS3M T€OMETPUU C JAPYTMMH YYEOHBIMH TPEIMETaMH,
MOTUBUPOBaTb  MCIIOJIb30BaTh  ONPEACNCHHUS  TIeOMETPUYECKUX  (GUIyp UM MOHSATHI,
JIEMOHCTPUPOBATh MPUMEHEHHE MOJYYEHHBIX YMEHHUH B (PU3MKe U TEXHHUKE. DTHU CBsI3U Haubosee
ApKO BUIHBI B TeMaX «Bektopsl», « Tpuronomerpuyeckue cOoTHOIIEHUs», «MeTo KoopauHaT»
u «Teopema ITudaropay.

VYuebHblit kKypc «l'eomeTpusi» BKIIOYAET CJEIyIOIMe OCHOBHBIE pPa3esibl COAEPIKaAHUS:
«['eomerpuueckue ¢Gurypsl u uX CBOHCTBay, «M3MepeHHEe TIeOMETPUYECKHX BEIHUUHY,
«JlexapToBbl ~ KOOpAMHATBI HA  IUIOCKOCTH», «BekTopbl», «/IBMKEHHS  MIOCKOCTHY,
«IIpeoOpazoBanus moJ00U».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB
(2 yaca B Hezeno), B 8 kmacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 68 yacos (2 vaca B
HEJIEIIO).

COJAEPKAHUE OBYYEHUSA
7 KUIIACC

HavanbHbple monsTus reomerpuu. Touka, mpsMmas, OTPE30K, Jyd. Yroia. Buasl yrios.
BeprukanbHele ©  cMexHble yrael. buccekrpuca yrma.  JlomaHas, MHOTOYTOJIBHHK.
[TapannensHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX.

Cummerpuunsble purypbsl. OCHOBHBIE CBOMCTBA 0ceBoM cummerpun. [Ipumepsl cuMMeTpuu
B OKPY’KaOIllEM MUDE.

OCHOBHBIE TIOCTPOEHHUs C IIOMOIIBIO LHPKYJIS W JUHEHKH. TpeyronbHuk. BsicoTa,
MearaHa, OMCCeKTpuca, UX CBOMCTBA.

PaBHOOeApeHHBII U PABHOCTOPOHHUHN TPEYroNbHUKH. HepaBeHCTBO TpeyronbHUKA.

CpoiicTBa M TpHU3HAKM PABHOOEAPEHHOrO TpeyroipHuKa. [Ipu3HakKM paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M MPU3HAKK NapaliebHBIX MpsAMbIX. CyMMa yrjioB TpeyrojibHMKa. BHemiHne
YIJIbl TPEYTOJIbHUKA.



[IpsamoyrosibHbIi TpeyroabHUK. CBOHCTBO MeEIHMaHbl MPSIMOYTOJIBHOTO TPEYroJibHUKA,
NPOBEACHHOW K runoreHyse. [IpusHaku paBeHCTBA IIPSAMOYIOJIBHBIX — TPEYrOJIBHUKOB.
[TpstMOyToNbHBIN TPEYroJbHUK ¢ yriaoM B 30°.

HepaBeHcTBa B reOMETpUN: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O [UIMHE JIOMAHOM,
TeopeMa o 0oJIbIIeM yrie U O0obIIeH cTOpoHE TpeyroibHUKa. [leprneHIuKysp u HaKJIIOHHAs.

['eomeTpuyeckoe MecTo TOuyeK. buccekTpuca yrina u CepeiMHHBIN NEPHEHIUKYISP K
OTpE3Ky KaK Fr€OMETPUUECKHE MECTa TOUEK.

OKpyXHOCTb M KpyI, XOpJa M JAMAaMETp, MX CBOMCTBa. B3amMHOe pacroyiokeHue
OKpYXHOCTH M npsMoil. KacarenbHas m cexymas K OKpyXHOCTU. OKpYy>XHOCTb, BIIMCaHHAas B
yroJ. Biucannas 1 onucaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

YerbipéxyronpHuku. IlapamienorpamMmM, ero npusHaku M cBolcTBa. YacTHble cilydan
napajjiesiorpaMMoB (TIPSIMOYTOJIBHUK, POMO, KBaJpaT), UX HNpPU3HAKU U cBoiicTBa. Tpanmenws,
paBHOOOKas Tpamnenwsi, e€ cBoiicTBa U npu3Haky. [IpsMoyronpHas Tpanemnus.

Merton ynBoenuss mMenuassl. LleHTpanbHas cummerpus. Teopema Paneca u Teopema O
IIPONOPLUOHAIIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYrojabHUKA U Tpanenuu. LleHTp Macc TpeyrosibHuKa.

[Tomobue TpeyrosbHUKOB, KO3 duIueHT momaoous. [Ipu3Haku mogo0us TpeyroJbHUKOB.
[TpumeHneHre no100Us IPU PEIIEHNH IPAKTUUECKUX 3ajay.

CpoiicTBa miouaneil reomerpudeckux ¢uryp. @opmynsl A IUIOMEAAU TPEYTrOJIbHUKA,
napajenorpaMma, pom6a u tpanenuu. OTHOIIEHHE TUIOIIAAe MOJOOHBIX (QUTYD.

Boruncnenue miomazeil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIET4aToi Oymare.

Teopema [ludaropa. [Ipumenenune teopemsl Iludaropa mpu pemeHUu NPaKTUYECKUX
3az1ad.

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO yIJla MNpPSMOYIOJBHOTO TpeyrojpHUKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpudeckue pyHkmuu yrios B 30, 45 u 60°.

BrnmcanHble M LEHTpaJIbHBIE YIJIbI, YIOJ MEXKIY KAacaTeIbHOM M XOPAOH. YTIBI MEXIY
XOpJaMM M CEeKylMMHM. BrnucaHHble W ONMCaHHBIE UYETBIPEXYTONBHMKH. B3aumHoe
pacrioyio’)keHre ABYX OKpyxHocTed. Kacanue okpyxnocreil. OOmue KacaTelbHble K JABYM
OKPYKHOCTSIM.

9 KIIACC

Cunyc, xocunHyc, TaHreHc yriaoB or 0 nmo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXKJ1eCTBO. POPMYJIIBI IPUBEACHHUS.

Pemenne TpeyroiapbHuKoB. Teopema KOCHHYCOB U TeopeMa CHHYCOB. Pemienue
MPAKTUYECKHX 3aJ[ay C UCIOIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoGpa3zoBanue nonodus. [logobrue COOTBETCTBEHHBIX AIEMEHTOB.

Teopema 0 IpoOM3BENEHNN OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEACHUH OTPE3KOB CEKYINUX,
TeopeMa O KBaJIpare KacaTeJIbHOM.

Bektop, miuHa (MOAYNb) BEKTOpa, COHANpaBICHHBbIE BEKTOPHI, MPOTHBOIOIOKHO
HaIpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpalMM HaJ
BEKTOpaMHU. Pa3nokeHue BeKTopa 10 JBYM HEKOJUIMHEAapHbIM BekTopaMm. KoopauHaTsl BeKkTOpa.
CkassipHOE MPOU3BENCHNE BEKTOPOB, IPUMEHEHUE ISl HAX0XKICHUS AJIUH U YTJIOB.

JlekapTOBbl KOOpPAWMHATBHI Ha IJIOCKOCTH. YpaBHEHUS MNPSIMOM M OKPY>KHOCTH B
KOOpJMHATaX, [IEPECEUEHUE OKPY)KHOCTEH U IpsIMBIX. MeTo KOOpAMHAT U €r0 IPUMEHEHHUE.

IIpaBuiibHBIE MHOTOYIOJBHUKU. [MHA OKpYKHOCTH. ['panycHas U paguaHHas Mepa yria,
BBIUNCJICHHE JUIMH OyT OKpyKHOCTeH. [Inomane kpyra, cekropa, cerMeHra.



JIBM>KEHUS TNIOCKOCTH U BHYTPEHHHE CUMMETPHUH GUTYp (3JIEMEHTApHBIC MPEICTABICHNUS).
[TapannensHbii iepenoc. [1oBopoT.

INJNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA IIPOI'PAMMBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHUA
JINYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Pe3yJabTAaThl OCBOCHHS MpOrpaMMbl y4eOHOTO Kypca «l eomerpus»
XapaKTEePU3YIOTCS:

1) naTpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLUIOMY W HACTOSIIEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTE€MaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:KIaHCcKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWMHA W peaM3alliid €ro Ipas.,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBAaX (DYHKIIMOHHPOBAHUS PA3IMYHBIX CTPYKTYP,
SBIICHUH, MPOLIEyp TPaKIaHCKOTO o0IiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O00CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaXKHOCTH MOPATbHO-3THUYECKUX MPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacCTHUE B PEIICHUM NPAKTUYECKUX 3a/ad MaTeMaTUYeCKOU
HANPaBIEHHOCTH, OCO3HAHHEM BaXHOCTH MATEMaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCEi
JKU3HH JIJIs1 YCTICITHOM Mpo(deCCUOHATbHOM IEATeTbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHHUMH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHWEM WHJMBHUAYAIHHOM TPAGKTOPUU OOpa3oBaHUS W
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIMTAHME:

CITOCOOHOCTBIO K SMOIIMOHATIBHOMY M JCTETHYECKOMY BOCHPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHHH, PACCYKICHUN, YMEHUIO BUIETh MATEMAaTHYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 O3HAHUSA:

OpUEHTAIIEN B NEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKa, NPHUPOABI M O0OIIecTBa, TOHHUMaHUEM
MaTeMaTHYeCKON HayKu Kak c(depbl YelIOBEYECKOW MeATeNbHOCTH, JTarnoB €€ pa3BUTUS U
3HAUMMOCTHU JJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUUYECKON
KyJIbTypOH KaK CpEICTBOM TIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
HCCIIeIOBATEIIBLCKOM MeITeIIbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (opMHpoBaHMe  KYJbTYPbl  310POBbS W
IMOIMOHAJIBHOIO 0JIArONOJIY M :

TOTOBHOCTBIO TPHUMEHATh MaTEMaTHYECKHE 3HAHWs B HWHTEPECaX CBOETO 3J0POBBS,
BEJICHUS 37J0POBOTO 00pa3a >KM3HU (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3udeckas aKTHUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBBIKA pediekcuu,
MpU3HAHKEM CBOETO TpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPYroro 4eIoBeKa;

7) 3Ko0JI0rnYecKoe BOCIIUTAHUE:

OpHUEHTAIMEH Ha MPUMEHEHHWE MaTEeMaTHYECKMX 3HAHWM IS pelieHus 3a/ad B 00JacTH
COXPAHHOCTH OKpYXKAIOIIEH cpebl, MIAHUPOBAHUSA MOCTYIKOB W OLIEHKM HMX BO3MOKHBIX
MOCIEACTBHIA ISl OKPYXKAIOMIEH Cpebl, OCO3HAHUEM TII00AIBHOTO XapaKTepa HKOJIOTHUYECKUX
npo0JIeM U yTeH UX PEIICHHUS;



8) aganTanusa K M3MEHSIOIMMCS YCJIOBUSIM COIUAJIBbHON U MPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIOBHSAX HEOIPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JEATeNbHOCTh, B TOM YHCIE YMEHHE YUYUTHCS Y IPYTHX
Jt0Jiel, mpuoOpeTaTh B COBMECTHOM NIEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B ()OPMHUPOBAHNU HOBBIX 3HAHMM, B TOM 4uclie (GOPMYIHPOBATH UJICH,
MOHATHS, THIIOTE3bl 00 OOBEKTaxX M SBICHHUAX, B TOM YHUCIIE paHEe HEM3BECTHBIX, OCO3HABATh
neduuThl COOCTBEHHBIX 3HAHUIN 1 KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMIO0, BOCHPHUHUMATH CTPECCOBYIO
CUTYallUI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTHPOBATH IMPHUHUMAEMbIC PEHICHUS WU
neicTBus, GOpPMyIMPOBATh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATHI
Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBble 1oruveckue aeicTBUA:

® BBIBIATh M XapaKTEpU30BaTh CYIIECTBEHHbIC NMPU3HAKKM MATEMAaTUYECKUX OOBEKTOB,
NOHATHH, OTHOIICHUHA MEXAY MOHATHIMH, (OPMYIUPOBATH OMPEACICHUS MOHSATHH,
yCTaHABIIMBATh CYIIECTBEHHBIN NMPU3HAK KiIacCU(UKAIIMKU, OCHOBAHUSA JIJIsl 00OOIICHUS U
CpPaBHEHHUSI, KpUTEPUU TPOBOAUMOIO aHAIIN3a;

® BOCIPUHHUMATH, (POPMYIHpOBaTH M MPEOOPa3OBHIBAThH CYKACHHUS: yTBEPIUTEIbHBIC H
OTpUILaTeNIbHbIC, eMHIUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

e BBIIBJIATH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U NMPOTUBOpEUNUs B (akTax,
JAHHBIX, HAONIONEHUSAX M YTBEPXKACHUSIX, NpeAsaratb KPUTEPUU JJISI BBISABICHUA
3aKOHOMEPHOCTEH U TPOTUBOPEUUIL;

e JenaTh BBIBOJBI C HUCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

e pa30bupath JOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUH (IpsMbIE U OT IPOTUBHOIO),
IPOBOJIUTh CaMOCTOSITEIPHO HECIOXKHBIE JO0Ka3aTeNIbCTBA MaTeMaTHYECKUX (DaKToB,
BBICTPAaNWBaTh apryMEHTALUIO, MPUBOIUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBHIBATH
COOCTBEHHBIE PACCYKACHHUS;

e BbIOMpaTh Crnoco0 pemeHus yuyeOHOH 3anauM (CpaBHMBATH HECKOJIBKO BapHaHTOB
peleHus, BIOUpaTh Haubosee MOAXOMAIIMNA C YyUETOM CaMOCTOSTENBHO BbIIEIEHHBIX
KpUTEPUEB).

Ba3oBble ncciiefoBarebcKue 1eiCTBUSA:

® WCHOJB30BAaTh  BOMPOCHI  KaK  HCCIIEAOBATENIbCKUH  MHCTPYMEHT  TIO3HaHUS,
(bopMyITHpOBaTH BOMPOCHI, (PUKCHUPYIOIINE POTHBOPEUHE, IPOOIEMy, CaMOCTOSITEITHHO
yCTaHaBJIMBaTh UCKOMOE M JIaHHOE, ()OPMHUPOBATH THIOTE3y, apryMEHTHPOBATH CBOIO
MO3UIINIO, MHEHUE;

® [POBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IIJIaHYy HECIIOKHBIA 3KCIIEPHMEHT,
HeOOJIbIIOE UCCIIEIOBAHME [0 YCTAHOBJIEHHIO OCOOEHHOCTEM MaTeMaTH4ecKoro
00BbeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTY COOO0H;

e camocToATeNbHO  (opMynupoBaTh 0000LIEHHS W BBIBOABI [0  pe3yibTaTam
MPOBEAEHHOTO HAOJIO/IEHUS, UCCIEIOBAaHUS, OLEHUBATh JTOCTOBEPHOCTh MOJIYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOIIECCa, a TAKXKE BBIABUTATh MPEINOI0KEHUS
0 €ro pa3BUTUH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:



BBISBJISITh HEJIOCTATOYHOCTH U U30BITOYHOCTH HHPOPMAIUH, TAHHBIX, HEOOXOIUMBIX IS
pelleHus 3a1a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBATb U HUHTEPIPETUPOBATh HH(OPMALIHIO
pa3IMYHbIX BUJOB U (DOPM IMpE/ICTaBICHHUS,

BbIOMpaTh (opMy npeAcTaBieHUuss HHGOPMALIUY U WUIIOCTPUPOBAThH PElIacMble 3a/1auu
CXeMaMH, AuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAJAE&KHOCTh MH(POPMAIUKM MO KPUTEPUSM, HPEIOKEHHBIM yUUTEIEM WIH
c(hOpMYyIIMPOBAHHBIM CAMOCTOSITEITLHO.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbIC yqeﬁnble JelCcTBUA:

BOCIIPHHUMATH U (POPMYITUPOBATH CYXJIEHUS B COOTBETCTBHH C YCIOBUSMHU U LEISIMH
oOlIeHMs], SICHO, TOYHO, I'PAaMOTHO BBbIpaXKaTb CBOIO TOYKY 3pEHUS B YCTHBIX H
NUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PELICHUs 3a]auyd, KOMMEHTHPOBAThb
HOJIy4EeHHBIH pe3yibTaT;

B XO7ie 00CY>K€HUs 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOi TeMbl, IpOOIEMbI,
pelaeMoil 3aauu, BbICKa3bIBaTh MJIEHU, HAllEJICHHbIE HA IIOUCK PEIIEHUs, COIOCTABIATh
CBOM CYXKJEHUS C CY)KIEHUSMU JPYrUX YYaCTHUKOB JiMajora, 0OHapyKuBaTh pa3jinyue
U CXOACTBO MO3HWIMH, B KOPPEKTHOW ¢opme (OpMYyIHpPOBATH PA3HOTIACUS, CBOH
BO3PaXKEHHUS;

IPEJCTaBIISTh PE3yNbTaThl PELICHUS 3aJauM, SKCIIEPUMEHTA, HUCCIIEIOBaHUS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHUS € Y4ETOM 3a/ad MPE3eHTAlUUd U
0COOEHHOCTEH ayAuTOpUH;

HNOHUMATh U MCIIOJIb30BaTh MPEUMYILECTBA KOMAaHIHON U MHIAUBHUyaIbHON pabOTHI MPH
pelIeHnH yueOHbIX MaTeMaTHUYECKHUX 3a/1ay;

IIPUHUMATD 11€JIb COBMECTHOM AESTEIBbHOCTH, IJIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM
paboThl, pacipeneisTh BUIbI paboT, JOroBapuBaThCs, 00CYXKaTh MPOLECC U Pe3yNIbTaT
paboThl, 000011aTh MHEHHST HECKOIBKUX JTFOJIEH;

y4acTBOBATh B IPYNIOBBIX (hopmax paboTsl (00CykaeHUsI, 0OMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI U IPYTHE), BBIIOIHATH CBOIO YacTh pabOThl U KOOPJUHUPOBATH CBOM JAEHCTBUS
C IpYT'MMH 4YJI€HaMU KOMaH[bl, OLIEHMBATh KaYeCTBO CBOETO BKJIaJa B OOIIUI MPOIYKT
10 KPpUTEPHSIM, CHOPMYIUPOBAHHBIM yHaCTHUKAMHU B3aUMOACHCTBUS.

PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusauus:

CaMOCTOSITENIbHO COCTABJISATh IIJIaH, AJITOPUTM peEIIeHUs 3aJaud (WIM €ro 4acTh),
BBIOMpPATh C€HOCOO0 pemeHus ¢ Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBaTh M KOPPEKTHPOBATh BAPUAHTBI PELICHUI C y4ETOM
HOBOW MH(OpMaIuu.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

BIIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI TIPOIecca M pe3ybTara PEIICHHs
MaTeMaTHYeCKOM 3aa9M;

MPEABUICTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPH PEIICHUU 3a7a4d, BHOCHUTH
KOPPEKTUBBI B JESATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENICTB, HAMJICHHBIX OIINOOK,
BBIBJIEHHBIX TPYIHOCTEN;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa JACATEILHOCTHU MOCTABICHHON LEJIU U YCIOBUSM,
OOBSICHATH MPUYUHBI JOCTH)KCHUS WIIM HEJOCTUKCHHUS 1Ie]Id, HAXOIUTh OMIHUOKY, 1aBaTh
OIICHKY IPHOOPETEHHOMY OTIBITY.



INPEJIMETHBIE PE3YJIBTATDBI

K kouiy oOyuenuss B 7 kJjacce OOydarOUIMiics MONYYHUT CIEIYIONIUE IMPEIMETHBIE
pe3ynbTaThl:

Pacnio3HaBaTh UM3ydeHHbIE Te€OMETpUUYECKHE (UIYpbl, ONpEAeNsATh HUX B3aUMHOE
pacIoyio’)keHne, HU300pakaTb I'€OMETPUUYECKUE (UIYpbI, BBIIOIHATH UYEPTEXHU [0 YCIOBUIO
3anau. V3MepsATh JIMHEHHBbIE W YIJIOBBIE BEIMYMHBI. Pemarh 3a7aud Ha BBIUMCIIEHHUE AJIMH
OTPE3KOB U BEJIMYHH YIJIOB.

Jenatb rpyOyro OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH NPEIMETOB B PEAIbHON KU3HH,
pa3sMepoB MPUPOJIHBIX 00BEKTOB. PazinnuaTh pasmMepsl ’TUX OOBEKTOB 10 MOPSAIKY BETUYUHBI.

Ctpoutb 4epTekH K FeOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThbcs MpU3HAKAMU pPABEHCTBA TPEYIOJbHUKOB, MCIIONb30BaTh IPU3HAKU U
CBOWCTBa paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PELICHUH 3a/1a4.

ITpoBOAUTH TOTMYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM I€OMETPUUYECKUX TEOPEM.

[Tonb30BaThcs NpU3HAKAMH pPaBEHCTBA MPSIMOYTOJIbHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MeJMaHbl, NPOBEAEHHOM K TUIOTEHY3€ MpPSMOYIOJbHOTO TPEYrojibHUKAa, B PELIEHUU
TFEOMETPUYECKUX 3a7au.

OnpenensaTs NapajieabHOCTh MPSMBIX C IOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensTh NapauieIbHOCTh MPSMBIX C IIOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM ITPSAIMOM 10 TOYEK JAPYroy IpsIMOiA.

Pemiats 3a1aun Ha kieT4yaToi Oymare.

[TpoBOIUTH BHIUMCIEHUS M HAXOAWUTh UHUCIOBbIE M OYKBEHHbIE 3HAYEHUS YIJIOB B
FeOMETPUUECKUX  3aJayax C  HUCIOJb30BaHMEM CYMMBbl  YyIJIOB  TPEYroJbHUKOB U
MHOTOYT'OJIbHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX IPH IEPECEUYECHUU JBYX NapauIeIbHBIX
IpsIMBIX CeKyllel. PemaTs npakTnyeckue 3a1aun Ha HaXOKJIEHHUE YIJIOB.

Brnaners moHATHEM F€OMETPHUECKOT0 MECTa TOUEK. YMETh ONpeAesTh OUCCEKTPHUCY yria
U CepeNHHBIN NEePIEHANKYISAP K OTPE3KY Kak FeOMETPHUUECKHE MECTa TOUEK.

@opMyIUpPOBaTh ONPEACIICHUSI OKPYKHOCTH M KPYra, XOpAbl U JHaMeTpa OKPYKHOCTH,
II0JIB30BATHCS UX CBOMCTBAMH. Y METh IPUMEHATH 9TH CBOKWCTBA IIPU PEILIECHUU 3a/ad.

Bnaners MOHATHEM ONMCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETb HaXOAWTh €€
ueHTp. [lonp3oBaThCcs GakTamMu 0 TOM, YTO OMCCEKTPHUCH! YIJIOB TPEYroJIbHUKA [IEPECEKAIOTCS B
OJIHOI TOYKE, U O TOM, YTO CEpeIMHHbIE MEPHEHIUKYISIPhl K CTOPOHAaM TpPEyroJbHHUKA
NIEPECEKAIOTCS B OJHON TOUKE.

Brnagerp noHATHEM KacaTenpbHOM K  OKPYKHOCTH, IOJb30BaTbCsl TEOPEMOW O
NEePIEeHIUKYIIPHOCTH KacaTeJIbHON U paJunyca, MIPOBEIEHHOTO K TOUKE KacaHusl.

[Tonb30BaTbcs NPOCTEMIIMMU TEOMETPUUYECKMMH  HEpPaBEHCTBAMM, IIOHMMAaTh MX
MPAKTUYECKUHA CMBICIT.

ITpoBOANTH OCHOBHBIE T€OMETPUUECKHUE MIOCTPOEHHS C TOMOIIBIO HUPKYJIS U JINHEHKH.

K xoniy oOyueHuss B 8 kJiacce 0OOydarOMMICS TMONYYUT CIEAYIONIAE TMPEIMETHBIE
pe3yNbTaThI:

PacriozHaBaTh OCHOBHBIE BUBI YETBHIPEXYTOJIBHUKOB, MX AJIEMEHTHI, IOJIb30BaTbCS HMX
CBOICTBaMM IpU PELIEHUH F€OMETPUUECKUX 3aau.

[TpuMeHATH CBOWCTBA TOYKM IE€PECEUYEHUS MEIMAH TPEYrolbHUKA (LIEHTpa Macc) B
pEIIeHnN 3a1ay.

Bnagers nonsTHeM cpeaHel JTUHUM TPEYrOJIbHUKA M TpalelUH, IPUMEHITh UX CBOWCTBA
IIpU pPELICHUM reomerpudeckux 3anad. llomb3oBarbcst Teopemonn Pameca U TEOPEMOU O
IIPONOPLUUOHAIBHBIX OTPE3KAX, IPUMEHATh UX JJI PEIICHUS IIPAKTHYECKUX 3a4a4.



[TprMeHATH pU3HAKK 11000US TPEYrOJIbHUKOB B PEIIEHUU T'€OMETPUYECKHX 3a/1a4.

[Tons3oBatbest Teopemoit IIudaropa ans pemieHHs T€OMETPHUECKUX M MPAKTUYECKUX
3ana4. CTpoUTh MaTeMaTHYECKYI0 MOJENb B MPAKTUYECKUX 3a/Jadax, CaMOCTOSITEIBHO JE€NaTh
4epTEX U HAXOJUTh COOTBETCTBYIOLINE JUIUHBI.

Bnaners NoHATHSAMHU CHHYCA, KOCHMHYCa M TaHIE€HCa OCTPOro yria IpPsSMOYTOJIBHOIO
TpeyrojiabHuKa. I101p30BaThCs 3TUMHU NOHITUSMM JUIS PELICHUS TPAKTUUECKUX 3ajau.

Beruncnsate  (pa3nuyHBIMH - ClIOCOOAMM)  IUIOMIAAh  TPEYroJbHUKA W IUIOMAAH
MHOTIOYTOJbHBIX ~ (uryp (monb3ysch, I/A€ HEOOXOAUMO, KajlbKyinaropoMm). [IpumeHsATh
IIOJIy4YE€HHBIE YMEHHMS B IPAKTUYECKUX 3a1a4ax.

Brnagers NOHATHAMM BOMCAHHOIO U LIEHTPAJIBHOIO yIja, HMCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YyIJIaX, yIJIax MEXAy XOpJaMu (CEKyIIMMHU) U yIile MEXIy KacaTeabHOW U XOpAOu
IIPY PELICHUU T€OMETPUUYECKUX 3a/1a4.

Bnaners MOHATHEM ONMCAHHOTO YETBHIPEXYTOJIBHUKA, NIPUMEHATh CBOWCTBA OINMCAHHOIO
YEeTBIPEXYTOJIbHUKA NIPU PELICHUH 3a/1a4.

[TpuMeHsTh NOJyYeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMAaTH4YECKHE MOJEIH IS
3ajlay peaJbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCIICHUS C IPUMEHEHHEM 000U
U TPUTOHOMETPHH (II0JIb3YACH, 1€ HE0OX0AUMO, KAIbKYISATOPOM).

K xonmy oOydenuss B 9 kJjiacce 0OOydarOMMICS TMOJYYUT CIEAYIOIIHUE TMPEIMETHBIE
pe3yJIbTaThl:

3HaTh TPUTOHOMETPHUYECKUE (DYHKIMM OCTPBIX YIVIOB, HAXOAUTh C HUX IOMOIIbIO
pasiyHble  BJEMEHThl  MPSMOYTOJbHOTO  TPEYrojbHHKA  («pELIeHHe MpPSIMOYTOJbHBIX
TPEYroJabHUKOBY»). HaxoauTh (¢ MoMOIIbI0 KaJIbKYJISATOpa) JIMHBI U YIJIbl JUIsl HETaOIMYHBIX
3HA4YCHU.

[Tonp3oBaTbest popMysaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISl HAXOKJEHHSI COOTHOIIEHNUI MEXy TPUTOHOMETPHUYECKUMH BETMYMHAMHU.

Hcnonp30BaTh TEOpPEMbl CUHYCOB M KOCHHYCOB JUIsl HAXOX/IEHUS PA3IUYHBIX 3JIEMEHTOB
TPEYrojbHUKa («pelIeHUuEe TPEYroJbHUKOB)»), MPUMEHITh UX NPU PELIEHUH T€OMETPUYECKHUX
3az1ad.

Brnaners noHatusiMu nmpeoOpa3oBaHus 1Mo100Us, COOTBETCTBEHHBIX AJIEMEHTOB MOI00HBIX
¢uryp. Iloap3oBaThCs CBOMCTBAMU 000U TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIIATH JJIUHBI U
HAXOJUTh YIJIbl Y oJ00HBIX (uryp. IlpuMenars cBoiicTBa moao0us B MPaKTUYECKUX 3a/ladyax.
YMeTb NpUBOAUTH MPUMEPHI OJJOOHBIX (PUTYP B OKPY’KAIOLIIEM MHUDE.

ITonp30BaTbCs TeOpeMaMu O MPOU3BEACHUM OTPE3KOB XOpJ, O IPOU3BEJEHUH OTPE3KOB
CEKYIIHNX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaThcs BEKTOpaMM, IOHMMATh HUX TE€OMETPUYECKUH U (PU3NYECKUIl CMBICI,
OPUMEHATh MX B PELICHUHM TeOMETPUYECKUX U (uznyeckux 3agad. [IpuMeHsATh cKalspHOe
IIPOU3BE/ICHNE BEKTOPOB AJIs1 HAX0XACHUS JUIMH U YIJIOB.

[Tonb30BaTbcs METOAOM KOOpPAMHAT Ha IUJIOCKOCTH, MPHUMEHSTh €ro B pelIeHUuU
F€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bragers NoHATHAMH NPaBUIBHOIO MHOTOYIOJIBHHMKA, JJIUHBI OKPYKHOCTH, JUJIMHBI JYyTH
OKPYXKHOCTM M DPaJMaHHOM MeEpbl YIJla, YMETb BBIYMCIATH IUIOIIAJL Kpyra M €ro 4acrei.
[TpyMEHATH MOy4YEHHBIE YMEHHS B IPAKTUYECKUX 3a/1a4ax.

Haxonute ocu (MM LEHTpHI) CUMMETpUU (PUTYp, NMPUMEHATH JBUKEHUS IIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.



HpI/IMeHﬂTB IMOJIYYCHHBIC 3HAHUA HaA IMPAKTUKEC — CTPOUTH MAaTEMATHYCCKHUE MOACIU OJIA

3a[a4 peaqbHON KU3HU ¥ TMPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS C TPUMEHEHHEM 11010015
U TPUTOHOMETPHYECKUX (DYHKIMH (TIOJIB3YSCH, I7Ie HEOOX0IMMO, KAIBKYIATOPOM).
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA OCHOBHOM
OBPA3OBATEJIbHOI ITPOI'PAMMBI

7 KJIACC
Kon .
HpOBEPAEMOTo [TpoBepsiembie MPE/IMETHbIE PE3YIbTATEL OCBOCHHNS OCHOBHOI
pesyibTaTa o0pa3oBaTeNbHON POTrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMs
6 I'eometpus
Pacnio3HaBaTh M3ydeHHbIE reoMeTpudecKkue (Urypbl, ONPEeNsTh HUX
B3alMHOE€ paCIOJIOKEHUE, H300paxaTb TI'€OMETpUUYECKHue QUrypsl,
6.1 BBINIOJIHATh YEPTEXKU 10 YCIOBHIO 3anadyu. M3MepsATh JMHEHHBIE U
YTJIOBBIE BEIMYUHBI. PemiaTes 3a7aun Ha BBIUKCIEHHUE JJIMH OTPE3KOB U
BEJIMYHH YIJIOB
Jlenate rpyOyt0 OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJMYHMH IPEIMETOB B
6.2 peambHOM JKM3HM, pa3MEpoB TPHUPOAHBIX 00BEKTOB. Paznnuars
pa3Mepsl AITUX 00BEKTOB MO MOPSAIKY BETUUHHBI
6.3 CTpouTh 4epTeKH K F€OMETPUUECKHUM 3a/1a4amM
[Tonb30BaTbcs MpU3HAKaMU PAaBEHCTBA TPEYTOJbHUKOB, HCIOIb30BATh
6.4 MIPU3HAKH U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIBHUKOB MPHU PELICHUN
3ajga4
6.5 [IpoBoguTh  JIOTMYECKHME  PACCYXAEHUS C  HCIOJIb30BaHHEM
' reOMETPHUECKUX TEOPEM
6.6 ITonp3oBatbes IpU3HAKaMHU paBeHCTBa IIPSIMOYT OJIbHBIX




TPEYTrOJIbHUKOB, CBOWCTBOM MeEJHaHbl, MPOBENEHHON K THIIOTEHY3€e

MIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA, B PELICHUU T€OMETPUYECKUX 3a]1a4

6.7

OnpenensTh MapajjieIbHOCTh MPSIMBIX C IOMOIIBIO YIJIOB, KOTOpBIE
obpa3zyer ¢ HUMHU cekymas. OnpeaensaTh MapauieIbHOCTh MPSMBIX C
MIOMOIIBI0 PAaBEHCTBA PACCTOSHUM OT TOYEK OJHOU MPSIMOHM 10 TOYEK

JAPYrou NpsMOn

6.8

Pemiate 3a1aun Ha kieTyaToit Oymare

6.9

HpOBOIII/ITB BBIYMCJICHHUMA W HAaXOJWTb YHCJIOBBIC H 6yKBeHHbIe
3HAYCHHUA YIJIOB B TCOMCTPHUYICCKUX 3aad4aX C UCIIOJIb30BAHUEM CYMMbI
YrJIOB  TPCYTrOJILHUKOB u MHOI'0OYroJibHUKOB, CBOICTB YTJ0B,
O6pa3OBaHHLIX npu HnepeCcCUCHUn IABYX MapAJUICIBbHBIX JIIPAMBIX

CGKYHIGI\/JI. Pemrats MPAKTUYCCKUC 3a1a41 Ha HAXOKACHUEC YI'JIOB

6.10

Bitagets noHATHEM reéOMETPUYECKOT0 MECTa TOYEK. Y METh ONPEACIIATh
OMCCEKTpUCY YIJla U CEpEeIUHHBbIA MEPHEeHIUKYNIp K OTPE3Ky Kak

TCOMCTPHUUCCKUEC MECCTA TOUCK

6.11

@opMynHMpOBaTh ONPEACICHUsS OKPY)KHOCTH U Kpyra, XOpIbl H
JUuaMeTpa OKpPYKHOCTH, II0Jb30BAaTbCs HMX CBOWCTBAMHU. YMETh

IIPUMEHATH 3TU CBOMCTBA IPU PELICHUHU 3a/1a4

6.12

Bragers NoHATHEM ONKMCAHHOW OKOJO TPEYTrOJIbHUKA OKPYXKHOCTH,
yMeTb HaxoauTh €€ 1eHTp. Ilomp3oBaTbes (hakTamMu O TOM, HTO
OMCCEKTPUCH] YIJIOB TPEYroJbHUKA MEPECeKatoTCsl B OJHOM TOUKE, U O
TOM, 4YTO CEPEIHWHHBIC IMEPHNEHIUKYISIPBI K CTOPOHAM TPEYTOJIbHUKA

IIEPECEKAIOTCS B OJTHOU TOUKE

6.13

Bnagerp mnoHATHEM KacaTeabHOW K OKPYXHOCTH, IIOJIb30BATHCA
TEOPEMOl O MEpPHEeHAMKYISIPHOCTH KacaTeIbHOM U  pajuyca,

HpOBeI[éHHOFO K TOYKC KaCaHUA

6.14

ITons30BaThCs HpOCTGfIIHHMH rC€OMCTPUIYCCKUMHU  HCPABCHCTBAMU,

IIOHHUMATh UX HpaKTI/I‘-ICCKI/Iﬁ CMBICJI

6.15

HpOBO}II/ITB OCHOBHBIC TCOMETPHUYCCKHUE IIOCTPOCHUA C TIOMOIIBIO

LUPKYIIS U JIMHEHKU

8 KJIACC

Kon
IPOBEPSAEMOTO
pe3yibTrara

[TpoBepsieMbIe TIpeAMETHBIC PE3YJIbTAaThl OCBOCHUS OCHOBHOM
00pa3oBaTeNnbHON MPOrpaMMBbl OCHOBHOTO 00IIIero 00pa3oBaHUs

6

I'eomeTpus

6.1

Pacmio3naBath OCHOBHEBIE BHJIbI I-IeTpréX}’l“O.HbHI/IKOB, HnXx DJICMCHTHI,




MOJIL30BAaThCS MX CBOMCTBAMH IIpu pCHICHUN I'€COMETPUUCCKHUX 3a1a4

6.2

HpI/IMeHSITB CBOMCTBA TOYKH nepeceucHrss MCauaH TPECyroJbHHUKa

(1IeHTpa Macc) B pelIeHUH 3a1a4

6.3

Biagers mnoHsiTHEM cpegHEH JIMHUM TPEYrOJbHHMKA M TpAaICLUH,
IPUMEHATh MX CBOMCTBa HpPU pELIEHMH TIE€OMETPUUYECKHX 3ajad.
ITons3oBatbest TeopeMont Qaneca U TEOPEMON O IPONOPLUOHAIBHBIX

OTpE3Kax, MIPUMEHATD UX IJIA PCIICHUSA IIPAKTHYCCKUX 3aJa4

6.4

[IpumensaTh HpU3HAKW TOAO0US  TPEYrOJbHUKOB B  PELICHUM

TCOMCTPHUUCCKHUX 3a1a4d

6.5

[Tonms3oBatbest Teopemoit [Iudaropa s pemieHus: TeOMETPHUECKUX |
IIpakTU4eckuXx 3anad. CTpOUTb MAaTeMaTH4eCKyld MOJENIb B
IMPAKTUYCCKUX 3aJadax, CaMOCTOATCIbHO €JIaTb qepTém 1 HaxXOoIdUTb

COOTBCTCTBYIOIIHC TJIMHBI

6.6

Bnagere moHAsTHSIMH CHMHYCa, KOCHMHYCa W TaHI'CHCAa OCTpPOro yrija
IpsAMOYT'OJIbHOTO TPEYTrOJIbHUKA. ITonp30BaThCsl STUMM MTOHATUIMH JJISI

PEIICHUA MTPAKTHUYCCKUX 3a1a4

6.7

Bbruucnare  (pa3auuHbIMU - crioco0amM) IUIOMIAAb TPEYrojbHHKA |
IUIOUIAIM  MHOTOYTOJIbHBIX (QUryp (monb3ysch, TIJleé HEOOXOIHUMO,
KaJbKYIATOpOM). IIpuMeHATh mojydeHHblE YMEHUS B MPAKTUYECKHUX

3agadax

6.8

Biragers NOHATHAMYU BIMCAHHOTO U LIEHTPAJIBHOTO YIJIA, UCIIOIb30BAThH
TEOpPEMbI O BIHMCAHHBIX YIJIaX, YriaX MeXay XOopJAaMH (CeKyIUMH) U
yrile MEXIy KacaTeJIbHOW M XOpAOW IPH PEIICHHH T'€OMETPUYECKUX

3aaad

6.9

BJ'Ia)ICTI) IIOHSATUEM OIIMCAaHHOI'O '—ICTBIpéXYFOHI)HI/IKa, IPpUMCHATH

CBOMCTBA OIMCAaHHOTO ‘-ICTBIpéxyl"OJ'IBHI/IKa IIpu pCHICHUH 3a1a4

6.10

[IpuMeHATH MONyYEHHBIE 3HAHUS HA IPaKTUKE —  CTPOMUTh
MaTeMaTHYeCKUE MOJENU I 3aJad pealbHOM JKU3HU U IIPOBOAUTH
COOTBETCTBYIOIIME BBIYHUCICHUS C TMpPUMEHEHueM moaodus u

TPUTOHOMCTPUU (HOJ'IB3y}ICB, rac HCO6X0,[[I/IMO, KaJIBKYJ'IHTOpOM)

9 KVIACC

Kon
MIPOBEPSIEMOTO
pe3yibraTta

[TpoBepsieMbIe TIpeAMETHBIC PE3YJIbTATHl OCBOCHUS OCHOBHOM
00pa30BaTeNbHON MPOrpaMMBbl OCHOBHOTO 00IIIero 00pa3oBaHUs

6

I'eomeTpus

6.1

3HaTh TPUTOHOMETPHUYECKUE (YHKIHU OCTPBIX YTJIOB, HAXOAUTh C UX




MIOMOLIBIO PAa3JINYHBIE D3JEMEHTH IPSAMOYTOJIBHOIO TPEYroJbHUKA
(«pelieHue NpAMOYToJIbHBIX TPEYTOJIbHUKOBY). HaxoauTs (c momouisio

KaJIbKYJISITOPA) AJIMHBI U YTJIbI AJ11 HeTaOJMUYHBIX 3HAUCHUN

6.2

[Tonb3oBarbes dbopmynamu MIpUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKJIECTBOM JUISI HAXOXJACHHUS COOTHOIICHHI

MCKAY TPUTOHOMCTPHUYCCKUMHA BCIIMUYNHAMHA

6.3

Hcnonb30BaTh TEOpeMbl CHHYCOB M KOCHHYCOB MJIsi HaXOXACHUSA
Pa3IUYHBIX 2JIEMEHTOB TPEYroJibHUKA («PElIEHUE TPEYroIbHUKOBY),

MPUMCHATH UX ITPU PCIICHUHN T'COMECTPHUICCKUX 3ada4

6.4

Bnagers mnousaTHMsSMU TIpeoOpa3oBaHUsA TMOAOOMUS, COOTBETCTBEHHBIX
aneMeHTOB Toa00HbIX ¢uryp. I[lonp3oBaThcsi cBOWCTBaMHU MOI00US
MPOU3BOJILHBIX (UTYP, YMETh BBIYMCIATH UTMHBI M HAXOAUTh YIIIBI y
noo0HbIX ¢uryp. IlpuMeHsTH CBOWCTBA MOAOOHMS B NPAKTUYECKUX
3aJadax. YMeTh NpPUBOAUTH TIPUMEpPHl  MOMOOHBIX  Quryp B

OKpYyKaromemM MHUpe

6.5

[Monp30BaThcss TeOpeMaMH O MPOHM3BEICHHUM OTPE3KOB XOpA, O

MIPOU3BEICHUN OTPE3KOB CEKYIIUX, O KBaIpaTe KacaTelIbHON

6.6

[lonp30BaTbCcs  BEKTOpaMH, IIOHMMaTbh MX TEOMETPUYECKUUA U
(bu3MYecKuil CMBICT, MPUMEHATh MX B PEIIEHUU T€OMETPUYECKUX U
¢dbuzmveckux 3amad. [I[pUMeEHSTH CKalspHOE MPOM3BEICHHE BEKTOPOB

AJI HAXOKACHWA NJIMH U YT'JIOB

6.7

Ilonp30BaThCa METOAOM KOOpAUHAT Ha IIJIOCKOCTH, IMPUMCHATH €TI0 B

PCHICHUU I'COMCTPUUCCKUX U ITPAKTHUYCCKUX 3a/1av

6.8

Brmagere  NOHATHSMM — NPAaBWJIBHOIO  MHOTOYTOJIBHUKA,  JUJIMHBI
OKPY’KHOCTH, JJIMHBI YT OKPY>KHOCTH W DPaJAMaHHOW Mephl YIUIa,
YMETb BBIYUCIATH IUIOLAAL Kpyra M ero dacred. IIpumeHsTs

TOJIYUYCHHBIC YMCHUSA B IIPAKTHYCCKUX 3adavdax

6.9

HaxomuThk ocu uiu HeHTpsl CUMMETpUN GUTYpP, TPUMEHSTh JBUKECHUS

IIIIOCKOCTH B HpOCTCfII.HPIX cirydadax

6.10

[IpuMeHATh MONyYEHHBIE 3HAHUS HA MPaKTUKE — CTPOUTH
MaTeMaTUYEeCKUe MOJEIW Ui 3ajlad peaJibHOM >KU3HU M TPOBOJHUTH
COOTBETCTBYIOIIME BBIYHCICHHS C TPUMEHEHHEM TIOJ00us U

TPUTOHOMETPUYECKHX  (DYHKIMH  (MONB3ysACh, THE€ HEOOXOIMMO,




KaJIbKYJIATOPOM)

IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblIil 2IIEMEHT COAEPKAHUS
6 I'eomerpus
Hauansuele nonsatus reoMerpuu. Todka, npsmasi, OTpPE30K, JIyd. YToi. Buasl
6.1 yriioB. BepTukaibHble M CMeXHBIE YIUIbl. buccekTtpuca yria. Jlomanas,
MHOroyrojpHuK. [lapamienbHocTh U EPIEHAUKYIIPHOCTD MIPSIMBIX
6.2 Cummetpuunble  ¢Gurypsl. OCHOBHBIE CBOHCTBa OCEBOM CHUMMETPHHU.
' [Ipumepbl cUMMETpHUH B OKPYXKAIOIIEM MUPE
6.3 OCHOBHbBIE TIOCTPOEHHSI C IMOMOILBIO LUPKYIS U JIMHEHKHU. TpeyrojbHUK.
' Bricorta, Mmenuana, OuccekTpuca, UX CBOWCTBA
6.4 PaBHOOepeHHBIE ¥ PaBHOCTOPOHHMI  TpeyroibHukd. HepaBeHCTBO
' TPEYroJIbHUKA
6.5 CpoiicTBa W TpHU3HAKH PaBHOOEIPEHHOro TpeyrojipHUKa. IlpusHaku
' paBEHCTBA TPEYTOJIbHUKOB
6.6 CaolicTBa U IPU3HAKYU MapajuleNbHbIX NpAMbIX. CyMMa YIJIOB TPEYroJbHUKA.
' Bneminue yribl TpeyrojibHUKa
[IpssmoyronbHbli  TpeyronbHUK. CBOMCTBO MeAHWaHbl MPSMOYTOJIbHOTO
6.7 TPEYrOJIbHUKA, TPOBENEHHOM K rumnoreHy3e. [lpusHaku paBeHCTBa
' MPSIMOYTOJIBHBIX TPEYrOJbHUKOB. [IpSMOYroiabHBIA TPEYroJIbHUK C YIJIOM B
30°
HepaBeHncTBa B reoMeTpuu: HEpPaBEHCTBO TPEYroJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHO#, TeopeMa o OonblieM yrie W OOoJblIeld CTOPOHE
TpeyroibHuKa. [lepneHauKysp v HaKJIOHHAS
6.9 I'eomeTpruueckoe MecTto TOYek. buccekrpuca yrma W CepeIUHHBIN
' MEPIEeHIUKYIIAP K OTPE3KY KaK FT€OMETPHUECKHE MECTa TOUEK
OxpyXHOCTb W Kpyr, XOpJa M JuaMmeTp, HX cBolicTBa. B3ammHoe
6.10 pacroyioKeHne OKpYyKHOCTH W mnpsiMou. KacatenpHas u  cekymas K
OKPY>KHOCTH
611 OxpyKHOCTb, BIIMCaHHas B yros. BrucaHHas M onucaHHas OKPYXHOCTU
' TpeyrojabHUKa
8 KIIACC
Kon IIpoBepsieMbIil 2JIEMEHT COAEPKAHUS
6 I'eomerpus
6.1 UYersipéxyronbauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA




6.2

[IpsiMoyronpHUK, poMO, KBaApaT, UX MPU3HAKHA U CBOHWCTBA

Tpaneuus, paBHOOOKas Tpamenus, e€ cBoicTBa U npu3Haku. [IpsmoyronbHas

6.3
Tpaneuus
6.4 Meron ynsoenuss menuanbl. LleHTpanbHas cummerpus. Teopema Daieca u
' TeopeMa O MPOMOPLHUOHATIBHBIX OTPE3Kax
6.5 Cpennue TMHUM TpeYrojabHUKA U Tpanenuu. LleHTp Macc TpeyronbHUKa
6.6 [TogobOue TpeyrosbHUKOB, Kod(duiment mnomodus. IlpusHaku momoOus
' TpeyroidbHUKOB. [IpuMeHeHne nogo0us Py PelIeHNH IPAKTUIECKUX 3a/1a4
6.7 @opmynbl JUId  [JIOWAAM TPEYrojbHUKA, TMapaienorpamMmma, pombda u
' Tpaneuuu
6.8 CpoiicTBa Turomaael reomerpudeckux ¢uryp. OTHOLICHHE TUTOMAACH
' o00HBIX Uryp
6.9 Brrunciienne miomaaeid TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOMU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopemsl I[ludaropa npu pemeHun
' MPAKTUYECKHX 3aj1a4
CuHyC, KOCHMHYC, T@HI'€HC OCTPOrO yIJa HPSIMOYTOJIbHOTO TPEYroJbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. TpUroHOMEeTpHUecKue GyHKIIUU
yrioB B 30°, 45° u 60°
612 BnucanHble U LIEHTpaJIbHBIE YIIIBI, YTOJI MEXKIY KacaTeJIbHOU U XOp0M. YTIIbl
' MEX1y XOpJIaMU U CEKYLTUMHU
6.13 BrucanHble ¥ ONIMCAaHHBIE YETBIPEXYTOJIbHUKHI
6.14 B3anmHoe pacnonoxkeHue ABYX OKpyxkHocTed. KacaHue OKpyKHOCTE.
' OO0mme kacaTenbHbIE K IBYM OKPYKHOCTSIM
9 KUIACC
Kog ITpoBepsieMblii 2IIEMEHT COAEPKAHUS
6 I'eometpus
6.1 Cunyc, xkocuHyc, Tanreic yriaoB ot 0 gmo 180°. OcHoBHOE
' TPUTOHOMETPHUUECKOE TOX1eCTBO. DOPMYIIbI IPUBEICHUS
Pemenue tpeyronpHukoB. Teopema KOCHHYCOB M Te€OpeMa CUHYCOB. Penenue
6.2 MPAKTUYECKUX 3aJlad C HCIIOJIb30BAHUEM TEOpPEMbl KOCHHYCOB M TEOPEMBbI
CHUHYCOB
6.3 [IpeobpazoBanne mogodus. [logodre cCOOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema 0 mpOU3BEAECHUHM OTPE3KOB XOPH, TEOPEMBbI O IPOU3BEACHUU

OTPE3KOB CEKYIIUX, TeOpeMa O KBaJpaTe KacaTelIbHOU




Bekrop, nmmMHa  (MOIynb)  BEKTOpa,  COHAIPABICHHBIE  BEKTOPHI,
6.5 IIPOTUBOIIOJIOKHO HAIIPABJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEpaluy HaJ BEKTOpaMu. PasnokeHue BekTOpa IO
JIByM HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunats! Bektopa. CKaJsipHOE IPOU3BEACHUE BEKTOPOB, IPUMEHEHHE IS
' HaXO0XJACHUS JUIMH U YIJIOB
JlexkapTOBbI KOOPAMHATHI HA INIOCKOCTU. Y PaBHEHHUS NIPSIMOU U OKPYKHOCTH B
6.7 KOOpAMHATAX, MEPECCUCHUE OKPYKHOCTEM U IpPsAMBIX. MeToJa KOOpAHMHAT U
€ro IIPUMEHEHUE
6.8 [IpaBuiibHBIE MHOTOYTOJIbBHUKHU
6.9 JUinHa okpyxHOCTH. ['pagycHas n paguaHHas Mepa yIia, BBIYACICHUE UIMH
' JyT OKPY’KHOCTEN
6.10 [Inomane kpyra, ceKTopa, CErMeHTa
611 JIBIDKEHHSI TUIOCKOCTH M BHYTPEHHUE CHUMMETpHH (UTYp (dIeMeHTapHBIe
' npencrasienus). [Tapamiensuslii nepenoc. [ToBopot

IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUSA K PE3YJIIBTATAM
OCBOEHHUSA OCHOBHOM OBPA30BATEJIBLHON NPOT'PAMMbI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
MIPOBEPSEMOTO
TpeOoBaHUS

[TpoBepsiemble TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHHUS
OCHOBHOI1 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO OOIIIETO
oOpazoBanus Ha ocHoBe DI'OC

YMeHue onepupoBarh IOHATUSAMHU: MHOXKECTBO, ITOJMHOXECTBO,
orepaly HajJ MHOKECTBAMH; YMEHHE ONEpUPOBATh MOHATUSAMU: Tpad,
CBSI3HBIA Tpad, NepeBo, LUKJ, MPUMEHATh MX NPU pELICeHUH 3a/ad;
YMEHHE HCHOJIb30BaTh IpapUUecKoe IMPEICTaBICHUE MHOXKECTB s
ONMCAaHUs PEAIbHBIX NPOLIECCOB U SIBJICHUM, IIPU PEIICHUU 3a1ad U3

JIPYTUX y4eOHBIX MPEeIMETOB

YMmenue OIICpHUPOBATH IOHATHAMU: OIPCACICHUC, aKCHMOMA, TCOpPCMaA,
A0Ka3aTejIbCTBO, YMCHHUC pacClio3HaBaTb HCTHUHHBIEC W  JIOXKHBIC
BBICKA3bIBAHHA, MTPHUBOAUTL MNPUMCPBI U KOHTPIPUMCPLBI, CTPOUTH

BBICKA3bIBAHHA U OTPUIIAHHA BBICKa3bIBaHUH

YMmenue OIICpHUPOBATH TIOHATUAMU: HATYPAJIBHOC YHUCIO, HNPOCTOC U
COCTaBHOC 4YHUCIIO0, JACIUMOCTb HATYpaJlbHBIX UYHUCCII, IIPU3HAKHU
ACIIUMOCTH, LCJIOC YHCJIO, MOAYJb YuCIIa, OOBIKHOBEHHAS IIpOGB n

JecsATUYHAsT ApoOb, CTAaHAAPTHBIA BUJ YHCIIA, PAIlMOHAIBHOE YHCIIO,

UppalMoOHAIbHOE YHCIO, apu(METHYeCKuil KBaJpaTHBIH KOpPEHb;




YMEHHE BBINOJHATH  JEHCTBUS C  4YHCIaMH, CpaBHUBaTh W
yHOpSAIOYMBATh YHCIA, TMPEACTaBIATh YHCIA Ha KOOPAUHATHOMN
NpSIMOW, OKPYIJIATH 4YHUCIA; YMEHHE JelaThb MPUKHUIKY U OICHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHHne onepupoBaTh MOHATHSAMU: CTENEHb C LEJIBIM I0Ka3aTeleM,
apumeTHuecKuil KBaJApaTHBIM KOpPEHb, MHOTOWICH, alreOpamyeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypalbHOW CTENeHU
OOJIbIIE EIUHUIBI, YMEHHE BBINIONHATH pacuéTel 1O (Qopmyrnam,
npeoOpa3oBaHus LENBIX, APOOHO-PAllMOHANBHBIX BBIPAXKEHUH U
BBIP@KECHHUI C KOPHSAMH, PA3JIOKEHHE MHOIOWIEHAa HAa MHOXHWTEIH, B
TOM 4YHCJIE€ C HCIOIb30BaHHEM (OpPMYyT pPA3HOCTH KBAApPaTOB U

KBaapaTa CyMMbI U pa3HOCTHU

YMeHue onepupoBaTh NOHATUSMU: YHUCIOBOE PaBEHCTBO, YPABHEHUE C
OJIHOM IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHHME pellaTh JMHEHHbIE U KBAJApPATHBIC ypPaBHEHMUS,
JIpOOHO-pallMOHATIbHBIE YPAaBHEHUS C OJHON TMEPEeMEHHOW, CHUCTEMBI
JBYX JIMHEWHBIX YpPaBHEHMMH, JTMHEWHbBIE HEPABEHCTBA U UX CHCTEMBI,
KBaJipaTHble ¥  JpOOHO-palMOHAJIbHBIE HEPABEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM YMCJIE IIPY PEILIEHUH 3a]a4 U3 IPYIuX MPeIMETOB U
MPaKTUYECKHX 3a/1a4; YMEHHE UCII0JIb30BaTh KOOPAUHATHYIO MPSMYIO U
KOOPAMHATHYIO IJIOCKOCTh JUIsl M300pa)KeHHs pelleHUil ypaBHEHHUH,

HCPAaBCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMHU: QYHKIMS, Tpaduk GyHKUHHU, HYIH
(yHKIMH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA, MMPOMEKYTKH BO3pACTaHUS,
yObIBaHUs, HAUOOJbIIEE U HAUMEHbIIee 3HAa4eHUs (YHKIMH;, YMEHUE
OIICpHUPOBATHE TOHATHAMU: IIpAMasd MPONMOPHUOHAIBHOCTD, JIMHEHHAsS
¢byHKIMsA, KBagpaTH4Has (YHKIMs, oOpaTHas MPONOPIMOHAIBHOCTH,
napabosia, rumnepbona; yMeHHE CTpPOUTh Tpapuku  (yHKIUH,
UCMOJb30BaTh TpadUKU JUISL OIpENEeNICeHUs] CBOMCTB TPOLIECCOB U
3aBUCHUMOCTEH, 7Sl peleHus 3aa4 U3 JAPYruX Y4eOHBIX MPEeIMETOB U

peanLHoﬁ JKU3HU; YMCHUC BLIPAKATH (I)OpMy.IIaMI/I 3aBUCUMOCTHU MCKIY

BEITMYMHAMU
YMmenune ONncprupoBaTh IIOHATUAMMU: nocCJIICA0BATCIIbHOCTD,
apupMeTHUecKass W~ TeOMETpUYeCKas  MPOrPecCHd;  yMEHHe

UCIOJIb30BaTh CBOMCTBA MOCIENOBATEIBHOCTEH, (HOPMYJIBI CYMMBI H

o0Iero 4ieHa NpHW PENICHWH 3a/1ad, B TOM YHCIE 3a7ad U3 JIPYrux




y4eOHBIX MPEAMETOB U peaabHON KUZHU

YMeHnue pemarh 3a7aud pasHbIX THIOB (B TOM YKCJIE HA IMPOLIEHTHI,
JIOJIU ¥ 4aCTH, JABH)KEHHUE, paboTy, LIEHY TOBAPOB U CTOUMOCTbH IMOKYIIOK
U YCIyr, HaJOIM, 3aJadyd M3 o0JacTU YNpPABJIECHUS JIMYHBIMU U
ceMeHbIMU (PMHAHCAMH); YMEHUE COCTABJIATh BBIPAKECHHUSI, YPAaBHEHHUSI,
HEPAaBEHCTBA W CHUCTEMBl 110 YCJIOBHMIO 3aJadM, HCCIEA0BATH
MOJIyYEHHOE pEelIeHHe W OLEHUBATh IMPaBAONOJ00HOCTh MOTYyYECHHBIX

pe3yJIbTaToB

YMeHue onepupoBaTh MOHATUSAMM: (QUrypa, TOUKa, OTPE3OK, Ipsmasd,
Jyd, JIoMaHasl, yroj, MHOIOYTOJIbHUK, TPEYTroJIbHUK, paBHOOEIPEHHBII
U PaBHOCTOPOHHUN TPEYrOJbHUKH, HPSAMOYTOJIBHBII TpPEYTrOIbHUK,
MeanuaHa, OMCCEKTPHCAa M BBICOTA TPEYrONbHUKA, YETHIPEXYTOJIbHUK,
napajiesiorpaMM, pomMO, IpsIMOYrojdbHHMK, KBaapaT, Tparenus;
OKPY’KHOCTb, KpyI, KacaTesbHas; 3HAKOMCTBO C IIPOCTPAaHCTBEHHBIMHU
¢urypamm; yMmMeHue pemarb 3ahayd, B TOM YHCIIE U3 MOBCEIHEBHOMN
KU3HU, HA HAXOXJECHHWE ICOMETPUUECKUX BEJIUYUH C MPUMEHEHUEM

U3YyYEHHBIX CBOMCTB GuUryp u pakron

10

YMeHue omnepupoBaTh MOHATUSIMH: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbBHUKOB; MapajUIeJIbHOCTh M IEPIEHIUKYISAPHOCTD IPSAMBIX,
Yroa MeXAy HpsMBIMH, IEPHNEHAUKYJApP, HAKJIOHHAsA, IPOEKIUs,
nojobue Guryp, nogoOHbIe TPEYrOJIbHUKH, CUMMETPUs OTHOCUTEIIBHO
TOYKM M TPSIMOW; YMEHHME DPACIO3HABATh PABEHCTBO, CUMMETPHUIO M
nojobue Guryp, napauiedbHOCTh U MEPIEHAUKYISIPHOCTh NMPSMBIX B

OKpY’KaloIlleM MUpe

11

YMeHue onepupoBaTh IMOHATUSAMHU: JJIMHA, pAcCTOSHUE, YIoj
(BeMIMuMHA yIJa, CUHYC M KOCHHYC YIJla TPEYyrojibHHKa), IUJIOLIa/ib;
YMEHHUE OIIEHHWBATh pa3Mephl NMPEIMETOB M OOBEKTOB B OKPY)KAIOILIEM
MHpE; yMEHHE NPUMEHATH (GOpMyJbl NepUMeTpa U  IUIOIAIN
MHOTOYTOJIbHUKOB, JUIMHBI OKPYXHOCTH M IUIOLIaJU Kpyra, odobema
MPSIMOYTOJIBHOTO TapajuleNienue1a; yMEHHE TPUMEHSATh MpU3HAKU
paBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopeMy Iludaropa, TpuUroHOMETpHUUYECKHE COOTHOIUIEHUS IS

BBIUMCIICHHS JUIMH, PACCTOSIHUM, IUTOIAAEN

12

YMenne wu300pakaTh IUIOCKHE (QUTYPHI W WX KOMOWHAIWH,
MPOCTPAHCTBEHHBIE (UIYpHl OT PYKH, C TOMOIIBIO YEePTEKHBIX

WHCTPYMEHTOB U JJIEKTPOHHBIX CpPEACTB IO TEKCTOBOMY WJIU




CHUMBOJIbHOMY OITMCAHUIO

13

YMmenue OIICpHUPOBATH IIOHATHUAMMN: MMpAMOYTOJIbHAA cucreMa
KOOpAHHAT, KOOpAWHATBI TOYKH, BEKTOp, CyMMa BEKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YHCJIO, CKAIIPHOC MMPOU3BCACHUC BCKTOPOB,
YMCHHUE HCIIOJIB30BaTh BEKTOPbI M KOOPAWHATBEI IJId MPEACTAaBJICHUA
JaHHBIX U PCIICHHUA 3a/1a4, B TOM YHCJIC U3 APYTUX y‘-Ie6HbIX npeaAMETOB

U peajbHOU KU3HU

14

VYMmenne OIICpHUPOBATh MOHATUAMMU: CTOJIOUKOBLIE u KpPYT'OBLIC
IMarpaMMbl,  TaONUIBI, cpeaHee  apuMETHUECKoe,  MeJHaHa,
HauOoJbIIee W HAaUMEHbBINEEe 3HAYCHHUsS, pa3Max 4YHCIOBOro Habopa;
YMEHUE  W3BJCKaTh, HWHTCPIPETHPOBAT U  NPEoOpPa3OBBIBATH
nHPOpMAIMIO, TPEACTABICHHYIO B TaOMUIaX W Ha JUarpammax,
OTPaKAIOIIYI0 CBOMCTBA M XAPAKTCPUCTUKH PEaJbHBIX IPOIECCOB U
ﬂBJ’IeHHfI; YMCHHC pacrio3HaBaTb N3MCHYUBLIC BCIIMYNHBI B

OKpYyZKaromemM MHUpe

15

YMeHue onepupoBaTh MNOHITUSIMM: CIyYalHBIM ONBIT (CIy4alHbII
HKCHEPUMEHT), 3JIEMEHTapHOe COObITHE (JIEeMEHTapHBIH HCXON)
CIIy4allHOTO OTNBITa, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHUE HaXOJUTh BEPOSATHOCTH CIY4YalHBIX COOBITHH B ONBITaxX C
PaBHOBO3MOKHBIMHM 3JIEMEHTAapPHBIMH COOBITHSIMH; YMEHHE pellaTh
3ajaud METOJIOM OpPraHM30BaHHOIO Iepedopa M C HCHOJIb30BAHHUEM
IIpaBUJla YMHOXKECHMS; YMEHHE OLIEHHBAThb BEPOSITHOCTH PEAIBHBIX
COOBITHI W SIBIEHUH, NOHUMAaTh POJb MPAKTUYECKU JOCTOBEPHBIX U
MaJOBEPOSTHBIX COOBITUH B OKpPYKalIIEM MHpPE U B JKU3HH;
3HaKOMCTBO C IIOHATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBBIX SABJICHUAX

16

YMeHue BbIOMpATh MOAXOANIMA HM3YUYEHHBIM METOHA MJIs pelIeHUS
3a/1a4d, MPUBOJUTH TPHUMEPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B
MPUPOJIE U JKU3HU, PACIO3HABAThH MPOSIBICHUE 3aKOHOB MATEMATHUKHU B
HWCKYCCTBE, OIMCHIBATh OTJECIBHBIC  BBIJAIONIMECS  PE3YJbTATHI,
MOJIyYeHHBIE B XOJI€ Pa3BUTHUS MaTEMaTHKH KaK HAyKH, MPUBOIUTH
MpUMepbl MaTEeMaTUYECKUX OTKPBITUN M UX aBTOPOB B OTE€UECTBEHHOM

U BCEMUPHOU UCTOPUHU




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO
MATEMATHUKE

Kon

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

1

Yucia U BEIUMCIEHUA

1.1 HarypanbHble u niensle yncia. [Ipu3Haky AeIMMOCTH LEIbIX YHCEell

12 OOBbIKHOBEHHBIE WM JECATUYHbIE  JpOOM,  INPOLEHTHl, OECKOHEUYHbIE
' MEPHOINIECKHE TPOOH

1.3 Panonansueie uncna. ApupmMeTnyecKie onepanuy ¢ paloHaATbHBIMU YUCIIaMU
14 JelicTBuTenpHble uucia. ApuUpMETHYECKHE OINepaluu C JeHCTBUTENBHBIMU
' qUCIaMu

s [TpuOn>kE€HHbIE BBIYMCICHUS, IpaBWJIa OKPYIJIEHHUS, MPUKUIKA M OLIEHKa
' pe3yJibTaTa BEIYMCIEHUM

2 Anrebpanyeckue BbIpaKeHUs

2.1 bykBeHHbIE BbIpa)KeHUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ 1enbiM nokazareneM. CTeNeHb C palMOHAIbHBIM I10Ka3aTEJIEM.
. CBolicTBa CTENIEHU

23 MHorousneHsl

2.4 Anrebpanueckast 1poOb

Y Apudmernueckuit KOpEHb HaTypaJbHON CTEIIECHH. HenictBus c
' apru(MeTHYECKUMH KOPHSIMHU HaTypalbHOM cTeneHn

3 VYpaBHEeHUs 1 HEpaBEHCTBA

i1 Ilensie u ApoOHO-panuoOHaNbHbIE ypaBHEHHs. CHCTEMBI U COBOKYIHOCTH
. YpaBHEHUNU

35 Llenbie u apoOHO-palMOHANIbHBIE HepaBeHCTBa. CHCTEMBI U COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemienue TeKCTOBBIX 3a1a4

4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJJaHMS ITOCIIE0OBATEILHOCTEMN

42 Apudmernueckass U reomeTpuueckas nporpeccuu. Dopmyna  CIOXKHBIX
. IIPOLIEHTOB

5 OyHKIMU

@Oynkius, cnocoObl  3amanus  QyHkiun. ['paduxk  dynkumum.  OOGnacTb
5.1. oIpesieNIeHus] 1 MHOXKEeCTBO 3HaueHni ¢pynkuuu. Hymun ¢pynkuuu. [IpomexyTku

3HAKOIMOCTOAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (PYHKIMU. MakCUMyMbl H




MUHUMYMbI (QyHKIMH. HaunOonpinee ¥ HauMeHblllee 3HAaYeHHWE (PYHKIUM Ha

IIPOMEXKYTKE
6 Koopaunats! Ha npsAMOi U TNIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA INIOCKOCTH
7 ['eomeTpus
7.1 I'eomerpuyeckue Gpurypsl U UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOroyronbHuKH
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenne reomeTpu4ecKux BEIMYHH
7.6 BekTops! Ha tockocTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr
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