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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 Tteopemsl 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 KAacaTeIbHOHM M XOPIOH. 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 mo 180°. OcCHOBHOE TPUTOHOMETPHUYECKOE
TOXKJECTBO. POPMYJIIBI IPUBEACHHUS.

Pemenne tpeyroiapbHuKkoB. Teopema KOCHHYCOB U TeopemMa CHHYCOB. Pemienue
MPAKTUYECKHX 3aJ[a4 C UCIOIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoGpaszoBanue nonodus. [logobue COOTBETCTBEHHBIX AIIEMEHTOB.

Teopema 0 IpOM3BENEHNN OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEACHUH OTPE3KOB CEKYIIUX,
TeopeMa O KBaJIpare KacaTeJIbHOM.

Bektop, miuHa (MOAYNb) BEKTOpa, COHANpaBiICHHBbIE BEKTOPHI, MPOTHBOIOIOKHO
HaIpaBJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpallMM HaJ
BEKTOpaMHU. Pa3nokeHue BeKTOpa 110 JIBYM HEKOJUIMHEAapHbIM BekTopaMm. KoopauHaTsl BEKTOpa.
CkansipHOE MPOU3BENCHNE BEKTOPOB, IPUMEHEHUE ISl HAX0XKICHUS AJIUH U YTJIOB.

JlekapTOBbl KOOpPAWMHATBHl Ha IJIOCKOCTH. YpaBHEHUS MNPSIMOM M OKPY>XKHOCTH B
KOOpJMHATAaX, [IEPECEUECHUE OKPY)KHOCTEH U IpsIMbIX. MeTo1 KOOpAUHAT U €r0 IPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYrOJIBHUKU. [MHA OKpYKHOCTH. ['panycHas U paguaHHas Mepa yria,
BBIUMCJICHUE JUIMH OyT OKpyKHOCTeH. [Inomane kpyra, cekropa, cerMeHra.



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

IJNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA IIPOI'PAMMBI YYEBHOI'O
KYPCA «'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBLIEI'O ObPA3OBAHUA
JINYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Pe3yJabTATBI OCBOCHHS MpOrpaMMbl y4eOHOTO Kypca «[ eomerpus»
XapaKTepPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLUJIOMY W HACTOSAILIEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMKECHHSM POCCHMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTEeMaTUYECKOU IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kIaHCcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWMHA W peaM3allid €ro Ipas.,
MPEJCTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBAaX (YHKIIMOHHPOBAHUS PA3JIMYHBIX CTPYKTYP,
SBIICHUH, MPOLIEYp TPaKIaHCKOTO oO0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O00CYXXJIEHUIO ITUYECKUX MPOOJIEeM, CBA3aHHBIX C MPAKTHUUYECKUM NPUMEHEHUEM JOCTH)KEHUN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPATbHO-3THUYECKUX MPUHIIAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyaoBO€e BOCIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE B PEIICHUM NPAKTUYECKHUX 3a/a4 MaTeMaTU4eCKOU
HAIPaBIEHHOCTH, OCO3HAHHEM BaXHOCTH MATEMaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCEi
JKU3HH JIJIs1 YCTICITHOM Mpo(deCCUOHATBHOM IeATeTbHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHUMH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHWEM WHJUBHUAYAIHHOM TPAGKTOPUU OOpa3oBaHUS W
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CITOCOOHOCTBIO K SMOIIMOHATBHOMY M JCTETHYECKOMY BOCHPHUSITHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHM, PACCYKICHUM, YMEHUIO BUIETh MATEMaTHYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTAIIEN B NEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKa, NPHPOABI M O0OIIecTBa, TOHHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c(hepbl UYelIOBEYECKOW MeATENbHOCTH, ITAaloB €€ pa3BUTUS U
3HAUMMOCTHU JIJIs1 Pa3BUTHUS LIMBUIIN3ALIUU, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM TIIO3HAHWS MHpa, OBJAJCHUEM TMPOCTEUIINMH HAaBBIKAMU
HCCIIeIOBATEIIbCKOM MeITeIIbHOCTH;

6) ¢usnueckoe BocnuTaHMe, (opMHupOBaHHEe  KYJBTYPbl  3J0POBbS W
3MOIUOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO TPHUMEHATh MaTEMaTHYECKHE 3HAaHWs B HWHTEPECaX CBOETO 3/J0POBBS,
BEJICHUS 37J0POBOTO 00pa3a >KM3HU (30pOBOE MHUTAHHE, COATAHCHPOBAHHBIM PEKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3udeckas aKTHUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBBIKA pedrexcuu,
MpU3HAHUEM CBOETO IpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPYroro 4eIoBeKa;

7) 3Ko0JI0rnYecKoe BOCIIUTAHUE:

OpHUEHTAIMEH HAa MPUMEHEHHWE MaTEeMaTUYECKMX 3HAHWM IS pelIeHUs 3ajad B 00JacTH
COXPAHHOCTH OKpYXKAIOIIEH cpebl, MIAHUPOBAHUSA MOCTYIKOB W OLIEHKM HMX BO3MOXKHBIX
MOCTIEACTBHIA ISl OKPYXKAIOIMIEH Cpebl, OCO3HAHUEM TI00AIBLHOTO XapaKTepa IKOJIOTHUYECKUX
npo0JIeM U yTeH UX PEIICHHUS;



8) aganTanusa K M3MEHSIOIMMCS YCJIOBUSIM COIUAJIBbHON U MPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIIOBHSAX 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 ()OPMHPOBAHNU HOBBIX 3HAHMM, B TOM 4uclie (OPMYIHPOBATH 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
CUTYallUl0 KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATH MPHUHUMAEMbIE 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,
NOHATHI, OTHOIICHUHA MEXAY MOHATHIMH, (OPMYIUPOBATH OMPEACICHUS MOHSATHH,
yCTaHaBIIMBATh CYIIECTBEHHBIN NMPU3HAK KiIacCU(UKAIIMKU, OCHOBAHUSA JIJIsl 00OOIICHUS U
CpPaBHEHHUSI, KpUTEPUU TPOBOAUMOIO aHAIIN3a;

® BOCIPUHHUMATH, (POpPMYIHpOBaTH M MPEeOOPa3OBHIBATH CYXKACHUS: yTBEPIUTEIbHBIC H
OTpUIATENIbHbIC, eMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

e BBIIBJIATH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTUBOpEUNUs B (aKTax,
JAHHBIX, HAONIONEHUSAX M YTBEPXKACHUSAX, NpeAsaraTb KpPUTEPUU JJIS BBISABICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

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

e pa30bupath JOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUH (MpsMbIE U OT IPOTUBHOIO),
IPOBOJIUTH CaMOCTOSTEIIPHO HECIOXKHBIE JOKa3aTeIbCTBA MaTeMaTHYECKUX (DaKTOB,
BBICTPAaNWBaTh apryMEHTALUIO, MPUBOIUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBHIBATH
COOCTBEHHBIE PACCYKACHNUS;

e BpIOMpaTh crnoco0 pemeHus ydyeOHOH 3anauM (CpaBHMBATH HECKOJIBKO BapHaHTOB
peleHus, BIOMpaTh Haubosee MOAXOJAIIMNA C YyUETOM CaMOCTOSTENIBHO BbIIEIEHHBIX
KpUTEPUEB).

Ba3oBble ucciiefoBarebcKue 1eiCTBUSA:

® UCTOJB30BAaTh  BOMPOCHI  KaK  HCCIIEAOBATENILCKUH  HMHCTPYMEHT  IIO3HaHUS,
(bopMyTHpOBaTH BOMPOCHI, (PUKCHUPYIOIINE POTHBOPEUHE, IPOOIEMy, CaMOCTOSITEITHHO
yCTaHaBJIMBAaTh UCKOMOE M JIaHHOE, ()OPMHPOBATH T'HIIOTE3Yy, apryMEHTHPOBATH CBOIO
MO3UIINIO, MHEHUE;

® [POBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IIJIaHYy HECIIOKHBIA 3KCIIEPHUMEHT,
HeOOJIbIIOE UCCIIEJOBAHME [0 YCTAHOBJIEHHIO OCOOEHHOCTEM MaTeMaTH4ecKoro
00BbeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTY COOO0M;

e camocToATeNbHO  (opMynupoBaTh 0000IIEHHS W BBIBOABI IO  pe3yJlbTaTaMm
MPOBEAEHHOTO HAOJIO/IEHUS, UCCIIEIOBAaHUs, OLEHUBATh JTOCTOBEPHOCTh MOJIYYEHHBIX
pe3yJIbTaTOB, BEIBOJOB U 0000IICHMIA;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOLIECCa, 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 mpeAcTaBiieHUss WHGOPMALMK U WLTIOCTPUPOBAThH PelIacMble 3a1auu
CXeMaMH, AuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMU;

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

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbIC yqeﬁnble JeHCTBHUA:

BOCIIPHHUMATh U (POPMYyITUpPOBATh CYXKIEHHS B COOTBETCTBHU C YCIOBUSIMHU U LIEISIMHU
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>KJE€HUs 3a7aBaTh BOMPOCHI 110 CYILECTBY 00CYKAaeMOW TeMbl, IPOOIEMBI,
pelaeMoil 3aauu, BbICKa3bIBaTh MJIEHU, HAllEJICHHbIE HA IIOUCK PEIIEHUs, COIOCTABIATh
CBOM CYXKJEHUS C CY)KIEHUSMU JPYrUX YYaCTHUKOB JiMajora, 0OHapyKuBaTh pa3jinyue
U CXOJCTBO IO3ULIMH, B KOPpeKTHOH Qopme (opmynupoBaTh pa3zHOIIacus, CBOU
BO3PaXKEHHUS;

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

HNOHUMAaTh U MCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHAMBHUIYaIbHOI pabOThI pH
pelIeHnH yueOHbIX MaTeMaTHUYECKHUX 3a/1ay;

IIPUHUMATD 11€JIb COBMECTHOM AESTEIBbHOCTH, IJIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM
paboThl, pacipeneisTh BUIbI paboT, JOroBapuBaThCs, 00CYXKaTh MPOLECC U Pe3yNIbTaT
paboTbl, 00001IaTh MHEHUSI HECKOIBKUX JTFOJICH;

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 KPUTEPHSIM, CHOPMYITMPOBAHHBIM yYACTHUKAMHU B3aUMOJICHCTBUSI.

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, apryMEHTHpPOBaTh M KOPPEKTHPOBAaTh BAPUAHTBI PELIEHUN C Yy4ETOM
HOBOW MH(OpMaIuu.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

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

MPEABUACTh TPYIAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPH PEIICHUU 3a7a4d, BHOCHTH
KOPPEKTUBBI B JESATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENICTB, HAMJICHHBIX OIINOOK,
BBIBJIEHHBIX TPYIHOCTEN;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa JACATEILHOCTHU MOCTABICHHON LEJIU U YCIOBUSM,
OOBSCHSTH MMPUYUHBI JOCTHKCHUS WM HEJOCTIKEHUS 1IEH, HAXOAUTh OMIMOKY, 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’)keHre, H300paxaTb I'€OMETPHUUYECKUE (UIYphl, BBIIOJIHATH UYEPTEXKHU 10 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 MPUPOJHBIX 00BEKTOB. PazinnuaTh pa3Mepsl ’TUX OOBEKTOB 10 MOPSAIKY BETUUUHBI.

Ctpoutb 4epTekH K FeOMETPUUECKUM 3a/1a4aM.

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

ITpoBOAUTH TOrMYECKUE PACCYXKAECHUS C UCIIOIB30BAHUEM I€OMETPUUECKUX TEOPEM.

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

OnpenensaTs NapaieabHOCTh MPSMBIX C IOMOIIBIO YITIOB, KOTOpbIE 00pa3yeT ¢ HUMH
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 3HAUEHMs YIJIOB B
FEOMETPUUECKUX  3aJadyax C  HUCIOJb30BaHMEM CYMMbl YyIJIOB  TPEYroJbHUKOB U
MHOTOYTI'OJIbHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX IPH IMEPECEUYECHUU JBYX NapauIeIbHBIX
IpsIMBIX CeKyllel. PemaTs npakTnyeckue 3a1aun Ha HaXOKJEHHUE YTJIOB.

Brnanets moHATHEM F€OMETPHUECKOT0 MECTa TOUEK. Y METh ONpeAesTh OUCCEKTPHUCY yria
U CepeNHHBIN NEePIEeHINKYISAP K OTPE3KY Kak FTeOMETPHUUECKHUE MECTa TOUEK.

DopMyIUpOBaTh ONpPEACIICHUsI OKPYKHOCTH M KPYra, XOpAbl U JHaMeTpa OKPYKHOCTH,
II0JIb30BATHCS UX CBOMCTBAMH. ¥ METh IPUMEHATH 3TH CBOMCTBA IIPU PELLICHUH 3aau.

Bnaners MOHATHEM ONUCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETb HaXOAWUTh €€
ueHTp. [lonp3oBaThcs GakTamMu 0 TOM, YTO OMCCEKTPHUCH! YIJIOB TPEYroJIbHUKA [IEPECEKAIOTCS B
OJIHOM TOYKE, U O TOM, YTO CEpeIWHHbIE MEPHEHIUKYISIPhl K CTOPOHAaM TpPEyroJbHHUKA
NIEPECEKAIOTCS B OJHON TOUKE.

Brnagerp noHATHEM KacaTenpHOM K  OKPYKHOCTHM, TOJb30BaTbCsl TEOPEMOW O
NEePIEeHIUKYIIPHOCTH KacaTeJIbHON U paguyca, MIPOBEIEHHOTO K TOUKE KacaHUsl.

[Tonb30BaThcs  TPOCTEMIIMMU TEOMETPUUYECKMMH  HEpPaBEHCTBAMM, IIOHMMAaTh MX
MIPAKTUYECKUNA CMBICIT.

ITpoBOANTH OCHOBHBIE T€OMETPUUECKHE IIOCTPOEHHS C TOMOIIBIO HUPKYJIIS U JINHEHKU.

K xoniy oOydeHuss B 8 kJiacce OOydarOMMICS TMONYYUT CIEAYIONIAE TMPEIMETHBIE
pe3ynbTaThI:

PacriozHaBaTh OCHOBHBIE BUBI YETHIPEXYTOJIBHUKOB, MX AJIEMEHTHI, I0OJIb30BaThCS HMX
CBOMCTBaMH NP PELIEHUH FEOMETPUUECKUX 3ajau.

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

Bnagers nonsTHeM cpeaHel JTMHUM TPEYrOJIbHUKA M TPAlElUH, IPUMEHITh UX CBOWCTBA
IIpH pPELICHUM reomerpudeckux 3anad. llomb3oBarscs Teopemonn Pameca U TEOpEMOU O
IIPONOPLUUOHAIBHBIX OTPE3KAX, IPUMEHATh UX JJI PEIICHUS MPAKTHYECKUX 3a1a4.



[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, CaMOCTOSTEIbHO JEJaTh
4epTEX U HAXOJUTh COOTBETCTBYIOLINE JUIUHBI.

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

Beruncnsate  (pa3nuyHBIMEH - cOcO0aMH)  IJIOMAAbh  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 XOpAaMu (CEKyIIMMHU) U yIJle MEXAYy KacaTelbHOW U XOpAOH
IIPY PELICHUU T€OMETPUUYECKUX 3a/1a4.

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

[TpyMeHsTh NOyYyeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMAaTHYECKHE 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 TPUTOHOMETPUYECKHE (DYHKIMM OCTPBIX YIVIOB, HAXOAWUTh C HUX IOMOIIbIO
pasiyHble  BJEMEHThl  MPSMOYTOJbHOTO  TPEYrojbHHKA  («pELIeHHe MpPSIMOYTOJbHBIX
TPEYroJabHUKOBY»). HaxoauTh (¢ MoMOIIbI0 KaJIbKYJISATOpa) JIMHBI U YIJIbl JUIsl HETaOIMYHBIX
3HA4YCHU.

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

Hcnonp30BaTh TEOpPEMbl CUHYCOB M KOCHHYCOB JUIsl HAXOX/IEHUS PA3IUYHBIX 3JIEMEHTOB
TPEYrojbHUKa («pElIeHUEe TPEYroJbHUKOB»), IPUMEHSTh WX IMPU PELUICHUH T€OMETPHUYECKUX
3az1ad.

Brnaners noHatusiMu npeoOpa3oBaHus Mo100Us, 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 NpUBOAUTE MPUMEPHI TOJOOHBIX (DUTYP B OKpPYIKAIOIIEM MUpE.

ITonp30BaTbes TeOpeMaMu O MPOU3BEACHUM OTPE3KOB XOpJ, O IPOU3BEJEHUH OTPE3KOB
CEKYIIHX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThcs BEKTOpaMM, IOHUMATh HUX T€OMETPUYECKUH U (PU3NYECKHIl CMBICI,
OPUMEHATh MX B PELICHUH TeOMETPUYecKUX U (uszndeckux 3agad. [IpuMeHsATH ckaispHOe
IIPOU3BE/ICHNE BEKTOPOB AJI1 HAX0XACHUS JUIMH U YIJIOB.

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

Bragers NoHATHAMHU NPaBUIBHOIO MHOTOYIOJBHUKA, JJIUHBI OKPY)KHOCTH, JUIMHBI JyTU
OKPYXHOCTM M DPaJMaHHOM MeEpbl yIJla, YMETb BBIYMCIATH IUIOIIAJL Kpyra M €ro 4acre.
[IpyMEHATH MOy4YEHHBIE YMEHHS B IPAKTUYECKUX 3a/1a4ax.

Haxonute ocu (MM LEHTPHI) CUMMETpUU (DUTYp, NMPUMEHATH JBUKEHUS IUIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.



[IpuMeHATh TOTyYeHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTh MAaTEMAaTHYECKHE MOJENHU IS
3a[a4 peaqbHON KU3HU ¥ TMPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS C TPUMEHEHHEM 11010015
U TPUTOHOMETPHYECKUX (DYHKIMH (TIOJIB3YSCH, I7Ie HEOOX0IMMO, KAIBKYIATOPOM).

TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
No HaumenoBanue | KomudecTBo yacoB DJIEKTPOHHBIE
1/ Pa3ICIOB 1 Bcer KonTponbn [IpakTnueck (mpossic)
TeM oOpasoBarenbHbIC
i 0 bIe PaOOTHI ue paboTsl
IPOrPaMMBI pecypchbl
[Ipocreiimue
T€OMETPUYECK
ue Gurypsl u bubnuoreka [IOK
1 HUX CBOMCTBA. 14 1 https://m.edsoo.ru/7f415
N3mepenne e2e
T€OMETPUYECK
HX BEJIMYUH
bu6mmorexa [IOK
2 TpeyronbHUKN 22 1 https://m.edsoo.ru/7f415
e2e
Eafﬁgieml{me bu6mmoreka [IOK
3 P ’ 14 1 https://m.edsoo.ru/7f415
CyMMa YIJOB e
TPEYroJIbHUKA -
I?KPY)KHOCTB 1 bubnuoreka [IOK
4 PyT- 14 1 https://m.edsoo.ru/7f415
I'eomerpuueck o
1€ TTOCTPOCHUS =
[ToBTOpEHME, bu6mmoreka [JOK
5 0000menne 4 1 https://m.edsoo.ru/7f415
3HaHUH e2e
OBIIEE
KOJIMYECTBO
YACOBIIO 68 > 0
ITPOI'PAMME
8 KJIACC
KonnuectBo yacos DNEeKTpPOHHBIE
Ne HanmenoBanue
(uudpoBsbie)
n/ pa3AeioB U TeEM Bceer |  KonTponsH [IpakTrueck
oOpa3oBaTenbHbIC
I MIPOrpPaMMBbI o bIe pPabOTHI ue paboThl
pecypchl
YeThIpEXyronbHA bubmorexa LHOK
1 pexy 12 1 https://m.eds00.ru/7f417
KU1
el8
Teopema Paneca
U TeOpeMa o bubmuorexa [JOK
2 IIPONIOPLUOHAIIBH 15 1 https://m.edsoo.ru/7f417
BIX OTpE3KaX, el8
O100HbIC




TPEYTOIbHUKHU
[Tnomans.
Haxoxnenue
rIomaaen bubnmoreka [JOK
3 TPEYroJbHUKOB U 14 1 https://m.edsoo.ru/7t417
MHOT'OYTOJIbHBIX el8
buryp. [Inomau
noJ00HBIX (pUryp
E[Z(g);x)i)a " bubmuorexa [JOK
4 10 1 https://m.edsoo.ru/7t417
Hayvaja c18
TPUTOHOMETPHH —
VYrael B
OKPYKHOCTH.
Brnucannsie u
OTMCaHHbIE bubnuorexa [JOK
5 YEeThIPEXYTOJIbHU 13 1 https://m.edsoo.ru/7f417
ku. KacarennHbie el8
K OKPYXKHOCTH.
Kacanue
OKPY>KHOCTEHN
[ToBTOpEHwUe, bubnnorexa [JOK
6 00o0mieHne 4 1 https://m.edsoo.ru/7f417
3HaHUHI el8
OBILEE
KOJIMYECTBO
YACOBIIO 68 6 0
I[TPOTPAMME
9 KUIACC
KonnyecTBo yacos DNEeKTPOHHBIE
No HaumenoBanue
(uncpossie)
n/ | pasmenoBuTeM | Bcer KonTponsn [TpakTuueck 6
i MIPOrPaMMBbI 0 bIe pabOTHI ue paboTh 00pa3OBATEIILHEIE
pecypcsl
Tpuronomerpu
iozzgl; (?1(\)41;)11/1 bubnmoreka [JOK
1 16 1 https://m.edsoo.ru/7f41a
CHUHYCOB.
12¢
Pemenue
TPEYTOJIHHIUKOB
[IpeobOpazoBanu
€ mo100usl. bubnmoreka [JOK
2 Mertpuueckue 10 1 https://m.edsoo.ru/7f41a
COOTHOILLICHHUS B 12¢
OKPYXHOCTH
bubmuoreka [JOK
3 BexTopbl 12 1 https://m.edsoo.ru/7tf41a
12¢
4 JexapToBbl 9 1 bubnmoreka [JOK
KOOPJIMHATHI Ha https://m.edsoo.ru/7f41a




IIIIOCKOCTH 12¢
[IpaBunbHbBIE
MHOTOYTOJIbHUK
u. Jlnuaa bubmmoreka [JOK
5 OKPY>KHOCTH U 8 https://m.edsoo.ru/7f41a
MJI0IIAb KpyTa. 12¢
Beruucnenue
TJI0IIAAe 1
bu6mmoreka [IOK
6 JABrokenis 6 https://m.edsoo.ru/7f41a
MIJIOCKOCTH
12¢
ggsgg{%z};ie’ bu6mmoreka [IOK
7 ’ 7 2 https://m.edsoo.ru/7f41a
CHCTEMATH3ALHU 12¢
sl 3BHAaHUH -
OBIIEE
KOJIMYECTBO
YACOBIIO 63 6 0
ITPOI'PAMME

MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

7 KUIACC
Kon o
ITpoBepsieMble IpeIMETHBIE PE3YIbTAaThl OCBOCHUS OCHOBHOMN
IIPOBEPSIEMOTO o
00pazoBaTenbHON MTPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
pe3ynbTara
6 I'eomerpus
Pacrio3naBaTh H3yueHHBIE T€OMETpUYECKUE (UTYpBI, ONPEENATh UX
B3aMMHOE pAacIloJIOKEHUE, H300paxaTh TreoMeTpudeckue (Urypsl,
6.1 BBIITOJIHATh YEPTEKHU MO YCIOBHIO 3anadd. M3mepsTs JIMHEWHBIE U
YIJIOBbIE BEJIMYMHBL. PemaTs 3a1aun Ha BBIUNCICHHUE AJIMH OTPE3KOB U
BEJIMYHH YTJIOB
Jlenatb rpyOyro OLEHKY JUHEHHBIX M YIJIOBBIX BEJIMYUH MPEJAMETOB B
6.2 peaJibHOM KM3HHM, pa3MepoB MPUPOJHBIX OOBEKTOB. Paznnuath
pa3Mephl STUX 0OBEKTOB I10 MOPSIKY BETHUHUHBI
6.3 CTpoUTh YEPTEKH K TEOMETPUUECKUM 3a/1a4am
Ilonp30BaTbes MpHU3HAKaMU PAaBEHCTBA TPEYTOJbHUKOB, MCIOIb30BAaTh
6.4 MPU3HAKU U CBOMCTBA paBHOOEPEHHBIX TPEYTrOJbHUKOB IIPU PEIICHUH
3a1a4
65 IIpoBoguTh  JIOTMYECKHME  PACCYXACHHA  C  HCIOIb30BAHUEM
TFE€OMETPUUECKUX TEOPEM
6.6 ITonb30Barbes IpU3HAKaMU paBeHCTBa IIPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB, CBOWCTBOM MEIMAaHBI, NPOBEAEHHON K THMIIOTEHY3E




MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUH T€OMETPUUYECKUX 3a/1a4

6.7

Ornpenenars MapauieIbHOCTh MPSMBIX C MOMOILIBIO YIJIOB, KOTOPBIE
oOpa3yer ¢ HUMHU cekymias. OnpeaensiTs MapaielbHOCTh MPSMBIX C
IIOMOIIBIO PABEHCTBA PACCTOSIHUKA OT TOYEK OJHOM MPSMOW O TOYEK

JIPyrou MmpsMoi

6.8

Pemars 3amaun Ha KiieT4aroit Oymare

6.9

[IpoBouTh BBIYMCIECHHUS U HAXOAUTh YHUCIOBbIE M OYKBEHHBIE
3HAQ4YEHM YIVIOB B TEOMETPUYECKUX 3a/1a4axX C UCIOJIb30BAaHUEM CYMMBI
YyIJI0OB  TPEYrOJIBHHUKOB Y MHOTOYIOJBHUKOB, CBOHCTB  YIJIOB,
o0pa30oBaHHBIX IIPU [EPECEUEHUU [JBYX MApPAJICIbHBIX MPSMBIX

CCKYH_IGI‘/'I. Pemarsn MPaKTUICCKUC 3a/1aY1 Ha HAXOKACHUC YI'JIOB

6.10

Bnaners noHATHEM r€OMETPUUECKOTO MECTA TOYEK. Y METh ONPEACIIATh
OHMCCEeKTpUCY YIJla U CEpEeIUHHBIA MEPHeHIUKYNIIp K OTPe3Ky Kak

TrCOMCTPHUICCKUC MCCTA TOUCK

6.11

DopmMyJIUPOBATh ONPEACIECHUS OKPYXKHOCTH U Kpyra, XOpAbl H
JIMaMEeTpa OKPYKHOCTH, TIOJIb30BaThbCAd WX CBOMCTBaAMHU. YMETh

MNPUMCHATH 5TU CBOICTBaA IIpU pCHICHUHA 3ada4

6.12

Bnagers moHSATHEM ONUCAHHOM OKOJO TPEYroJbHHKA OKPY)KHOCTH,
yMeTb HaxomuTh e€ ueHTp. Ilonap3oBaTbes ¢akTaMu O TOM, UTO
OMCCEKTPUCH] YTJIIOB TPEYrOJbHUKA MEPECEKAIOTCS B OJJHOW TOUKE, U O
TOM, YTO CEPEIUHHBIE NEPIEHIUKYIAPBl K CTOPOHAM TPEYroJIbHUKA

MEePECEKAIOTCA B OJTHOWM TOUKE

6.13

Bnagerp mnoHATHEM KacaTeabHOW K OKPYXHOCTH, I0JIb30BATHCA
TEOpPEMOM O TEPNEHIAUKYJIIPHOCTH  KacaTeJbHOM U  paauyca,

HpOBeI[éHHOFO K TOYKC KaCaHUA

6.14

ITonp30BaThCA HpOCTeI\/'II_HI/IMI/I reOMCTPUICCKUMHU  HCPABCHCTBAMHU,

IIOHUMATh UX HpaKTI/I‘—IeCKI/Iﬁ CMBICJI

6.15

HpOBOIII/ITL OCHOBHBIC TCOMCTPHUYCCKUC TIIOCTPOCHUA C TIOMOIIBIO

LUAPKYJS U JIMHEVKN

8 KUIACC

Kon
MIPOBEPSIEMOTO
pe3yJibraTta

IIpoBepsiemble IPEAMETHBIE PE3YyIbTaThl OCBOCHUS OCHOBHOMN
00pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHuUs

6

I'eomerpus

6.1

Pacno3naBarh OCHOBHEIC BHUBI LICTBI];)éXerJ'IBHI/IKOB, HUX 3JICMCHTHI,

MOJb30BATHCI UX CBOMCTBAMH pUu pCHICHUU I'COMCTPUUCCKHUX 3a4a4d




6.2

[IpumeHsTh CBOICTBA TOYKM TEpPECEUYECHUs MeIuaH TPEeyrojJbHUKa

(eHTpa Macc) B pelieHUH 3a1a4

6.3

Bnagers mnoHsTHEM cpeAHeW JMHUM TPEYrojJbHUKA W TpaleluH,
MPUMEHATh MX CBOMCTBA MpPH PEIICHHMH TE€OMETPUYECKUX 3ajad.
ITonb3oBarbest Teopemoirt dasieca U TeopeMOM O MPONOPIHUOHATIBHBIX

OTpPEC3Kax, MIPUMCHATD UX IJIA PCIICHUSA NPAKTUICCKUX 3a/1av

6.4

[IpumeHsaTh HpU3HAKU TOA00US  TPEYrOJbHUKOB B  PELICHUH

TCOMCTPHUYCCKUX 3aaa4d

6.5

[Tonb3oBatbes Teopemoit [Iudaropa s pemieHus reoOMeTpUIECKUX U
npakTuueckux  3amady. CTpouTh MaTEMaTHYECKYI0  MOJEIb B
MPAKTUYECKUX 3a]auyax, CAMOCTOSITENIbHO JieJaTh YepTéX U HAXOIUTh

COOTBCTCTBYIOIIHEC JJIMHBI

6.6

Biagers noHATHAMHM CHHYCa, KOCHMHYCa M TaHIE€HCAa OCTPOro yrija
IIPSIMOYTOJIBHOTO TPEYroJIbHUKA. [101630BaThCS S TUMU MOHATHIMH IS

PCUICHUA IMPAKTUYCCKUX 3a1av

6.7

Boruucnsate  (pa3nuyHbIMH  CIIOCOOAMHU) IUIOIIAAb TPEYrOJbHUKA WU
IJIOMIAAM  MHOTOYTOJNBHBIX (GUryp (MOdb3ysch, T€ HEOOXOAMMO,
KJIBKYJIATOpOM). [IpuMEHATHh MOJTydeHHBIE YMEHHSI B TPAKTHYECKUX

3agadax

6.8

BirageTs NOHATHAMYU BIMCAHHOTO U LIEHTPAJIBHOTO YIJIA, UCIIOIb30BAThH
TEOpPEMbI O BIHMCAHHBIX YIJlaX, YriaxX MeX1y XOopAaMH (CeKyIUMH) U
yIile MEXIy KacaTeJIbHOW M XOpAOW NIPH PEIIEHWH TI'€OMETPUUYECKUX

3aaaq

6.9

Bnagers I1OHSATHEM OIMCAHHOTO quBIpéXYI‘OJ'IBHI/IKa, IMPUMCHSATDb

CBOMCTBA ONMCAHHOTO YETHIPEXYTOJbHNKA TP PELICHUU 33124

6.10

[IpuMeHsITh TMONYyYEeHHbIE 3HAHWS Ha TPAKTHKE —  CTPOUTH
MaTeMaTUYeCKUEe MOJEIU IJIsl 3a1ad pealbHOW >KU3HU M TMPOBOIUTH
COOTBETCTBYIOIIME BBIYMCICHUS C TMpUMEHEHHeM Tonobus u

TPUTOHOMETPUH (IIOJIB3YSCH, IJle HEOOX0AUMO, KAJIbKYISTOPOM)

9 KJIACC

Kon
IPOBEPSAEMOTO
pe3yibTrara

[TpoBepsieMbie TpeIMETHBIE PE3yIbTAThl OCBOCHUS OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBbl OCHOBHOTO 00IIIero 00pa3oBaHUs

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpUYECKHEe (DYHKIUU OCTPHIX YIJIOB, HAXOJIUTh C MX




MIOMOLIBIO PAa3JINYHBIE D3JEMEHTH IPSAMOYTOJIBHOIO TPEYroJbHUKA
(«pelieHue NpAMOYToJbHBIX TPEYTOJIbHUKOBY). HaxoauTs (¢ momouisio

KaJIbKYJISITOPA) AJIMHBI U YTJIbI AJ11 HeTaOJMUYHBIX 3HAUCHUN

6.2

[Tonb3oBarbes dbopmynamu MIPUBEICHUSA u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKJIECTBOM JUISI HAXOXJACHHUS COOTHOIICHHI

MCKAY TPUTOHOMCTPHUYCCKUMHA BCIIMUYNHAMHA

6.3

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

IMPUMCHATH UX ITPU PCIICHUH T'COMETPHUYCCKUX 3aaav

6.4

Bnagers mnousaTHMsSMU TIpeoOpa3oBaHUsA TMOAOOMUS, COOTBETCTBEHHBIX
aneMeHTOB Toao0HbIX ¢uryp. I[lonb3oBarbest cBoWcTBaMu MOa00US
MPOU3BOJILHBIX (UTYP, YMETh BBIYMCIATH UTMHBI M HAXOAUTh YIIIBI y
noo0HBIX ¢uryp. IlpuMeHsTH CBOWCTBA MOJOOHS B MPAKTUYECKHX
3aJadax. YMeTh NpPUBOAUTH TIPUMEpPHl  MOMOOHBIX  Quryp B

OKpYyKaromemM MHUpe

6.5

ITons30BaThCA TEOpEMaMu O MPOM3BCACHUN OTPE3KOB XOpA, O

MIPOU3BEICHUN OTPE3KOB CEKYIIUX, O KBaIpaTe KacaTelIbHON

6.6

[lTonp30BaTbCcst  BEKTOpaMM, IIOHMUMAaTb MX TEOMETPUYECKUU U
(bu3MYecKuil CMBICT, MPUMEHATh MX B PEIIEHUU T€OMETPUYECKUX U
¢dbuzmveckux 3amad. [I[pUMeEHSTH CKalspHOE MPOM3BEICHHE BEKTOPOB

AJId HAXOKACHHWA NJIMH U YI'JIOB

6.7

Ilonp30BaThCa METOAOM KOOpAUHAT Ha IIJIOCKOCTH, IMPUMCHATH €TI0 B

PCHICHUN T'COMCTPUYICCKUX U ITPAKTUYCCKUX 3ada1

6.8

Brmagere  NOHATHSMM — NPAaBWJIBHOIO  MHOTOYTOJIBHUKA,  JUJIMHBI
OKPY’KHOCTH, JJIMHBI YT OKPY>KHOCTH W DPaJAMaHHOW Mephl YIUIa,
YMETb BBIYUCIATH IUIOLAAL Kpyra u ero 4acred. IIpumensTs

TOJIYUYCHHBIC YMCHUSA B IIPAKTHYCCKUX 3adavdax

6.9

HaxomuTh ocu uiu HeHTpsl CUMMETpUN GQUTYpP, 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 OOoJbllIeld CTOPOHE
TpeyroibHuKa. [lepneHauKysp v HaKJIOHHAs
6.9 I'eomeTpruueckoe MecTto TOYek. buccekrpuca yrma W CepeIUHHBIN
' MEPIEeHIUKYIISP K OTPE3KY KaK TeOMETPUYECKHE MECTa TOUEK
OxkpyXHOCTb W Kpyr, XOpJa M JuaMeTp, HUX CBOMCTBa. B3aumnoe
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. LlentpanbHas cummerpusa. Teopema Paneca u
' TeopeMa O MPOMOPLHUOHATIBHBIX OTPE3Kax
6.5 Cpennue TMHUM TpeYrojabHUKA U Tpanenuu. LleHTp Macc TpeyronbHUKa
6.6 [TogobOue TpeyrosbHUKOB, Kod(duiment mnomodus. IlpusHaku momoOus
' TpeyroiabHUKOB. [IpuMeHeHrne noqo0us MPH PelICHNH PAKTUIECKUX 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 TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTOM
' Oymare
6.10 Teopema Iludaropa. IIpumenenue teopemsl Iludaropa mnpu perieHun
' 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, YTOJ MEXAY KacaTeIbHOW U XOpJOU. Y TIIbl
' MEX1y XOpJIaMU U CEKYLTUMHU
6.13 BrucanHble ¥ ONIMCAaHHBIE YETBIPEXYTOJIbHUKHI
6.14 B3anmHoe pacnonoxkeHue ABYX OKpyxkHocTed. KacaHue OKpyKHOCTE.
' OO0mme kacaTenbHbIE K IBYM OKPYKHOCTSIM
9 KJIACC
Kog ITpoBepsieMBlii 2IEMEHT COJIEp/KaHuUs
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 3a/lad C HCIIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
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  (MO&yJdb)  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, IPUMEHEHUE JUIS
' 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 U panuaHHas Mepa yria, BHIYMCICHUE IJIUH
' 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 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
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,
orepaiy HajJ MHOKECTBaMH; YMEHHUE ONEpUPOBATH MOHATUSAMU: Trpad,
CBSI3HBIA Tpad, IepeBo, LUKJI, NMPUMEHATh MX NPU pELICeHUH 3a/ad;
YMEHHE HCIHOJIb30BaTh IpapUUecKoe IMPEICTaBICHUE MHOXKECTB IS
ONMCAaHUsl PEAIbHBIX IPOLIECCOB U SIBJIICHUM, IIPU PEIICHUU 3a/lad U3

JIPYTUX y4eOHBIX MTPEeIMETOB

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

BBICKA3bIBAHHA U OTPULIAHUA BBICKA3bIBAaHUH

YMmenue OIICpHUPOBATH TIOHATUAMU: HATYPAJIBHOC YHUCIO, HNPOCTOC U
COCTAaBHOC 4YHUCIIO0, ACITUMOCTL HATypaJdbHBIX UYHCCII, IIPU3HAKH
ACIIUMOCTH, LCJIOC YHCJIO, MOAYJb YuCIIa, OOBIKHOBEHHAS IIpOGB n

JecsATUYHAsT JApo0b, CTAaHAAPTHBIA BUJ 4YHCIIA, PAlHOHAIBHOE YHCIIO,

UppalMoHAIbHOE YHWCIO, apu(METHYeCKuil KBaJpaTHBIM KOpPEHb;




YMEHHE BBINOJHATH  JEHCTBUS C  4YHCIaMH, CpaBHUBaTh W
yOOpSAI0OYMBATh YHCIA, TMPEACTaBIATh YHCIA Ha KOOPAUHATHOMN
NpSIMOW, OKPYIJIATH 4YHUCIA; YMEHHE JelaThb MPUKHUIKY U OICHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHHe onepupoBaTh MOHATHSAMU: CTENEHb C LEJBIM I0Ka3aTeseM,
apumeTHuecKuil KBaJApaTHBIM KOpPEHb, MHOTOWICH, alreOpamyeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypalbHOW CTENeHU
OOJIbIIE EIUHUIBI, YMEHHE BBINONHATH pacuéTel 1O (Qopmyrnam,
npeoOpa3oBaHus LENbIX, APOOHO-PAllMOHANBHBIX BBIPAXKEHUN U
BBIPAXKECHHUI C KOPHSAMH, PA3JIOKEHHE MHOIOWICHAa HAa MHOXHWTEIH, B
TOM 4YHCJIE€ C HCHOJb30BaHUEM (GOPMYNT 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 YPaBHEHUS C OIHOW MEPEMEHHOW, CUCTEMBI
JBYX JIMHEWHBIX YpPaBHEHMMH, JTMHEWHbBIE HEPABEHCTBA U UX CHCTEMBI,
KBaJipaTHble ¥  JpOOHO-palMOHAJIbHBIE HEPABEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM YMCJIE IIPU PEILIEHUU 3a]a4 U3 IPYIuX MPeIMETOB U
MPaKTUYECKHX 3a/1a4; YMEHUE UCII0Jb30BaTh KOOPAMHATHYIO MIPSIMYIO U
KOOPAMHATHYIO IJIOCKOCTh JUIsl M300pa)KeHHs pelleHUil ypaBHEHHUH,

HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: (QYHKIUS, Tpapuk QyHKIUH, HYIU
(yHKIMH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA, MMPOMEKYTKH BO3pACTaHUS,
yObIBaHUs, HaUOOJbIlIEE U HAUMEHbIIEe 3HAYeHUs (YHKLIHU; yMEHHUE
OIICpHUPOBATHE TOHATHAMU: IIpAMasd MPONMOPHUOHAIBHOCTD, JIMHEHHAsS
¢byHKIMsA, KBagpaTH4Has (YHKIMs, oOpaTHas MPONOPIMOHAIBHOCTH,
napabosia, rumepbona; yMeHHE CTpPOUTh Tpapuku  (yHKIUH,
UCMOJb30BaTh TpadUKU JUISL OIpENEeNICeHUs] CBOMCTB TPOLIECCOB U
3aBUCHUMOCTEH, 711 pelIeHus 3a7a4 U3 JAPYruxX y4eOHBIX MPeIMETOB U

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

BEITMYMHAMU
YMmenune OnecprupoBaTh IIOHATUAMMU: IIOCJICA0OBATCIIbHOCTD,
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

YMeHue pemarb 3a7aud pa3HbIX TUIOB (B TOM 4YMCJIE Ha MPOLEHTHI,
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,
HEpPABEHCTBA M CHUCTEMBI [0 YCIOBUIO 33Jaud, HCCIEI0BaTh
MOJIyYEHHOE pEelIeHHEe W OLEHUBATh MPaBAONOJ00HOCTh MOTYyYEHHBIX

pe3yJIbTaTOB

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

U3YyYEHHBIX CBOMCTB GuUryp u pakron

10

YMeHue omnepupoBaTh MOHATUSIMH: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbBHUKOB; MapajUIeJIbHOCTh M IEPIEHIUKYISAPHOCTD IPSAMBIX,
Yroa MeXAy HpsMBIMH, NEPHEHAMKYJSAp, HAKJIOHHAsA, MPOCKLUs,
nojobue Guryp, nogoOHbIe TPEYroJIbHUKH, CUMMETPUsl OTHOCUTENIBHO
TOYKM M TPSIMOW; YMEHHME DPACIO3HABATh PABEHCTBO, CUMMETPHUIO U
nojgobue Guryp, napauiedbHOCTh U MEPIEHAUKYISIPHOCTh NMPSMBIX B

OKpY’KaloIlleM MHUpe

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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