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INOACHUTEJIbBHAS 3AIINCKA

I'eomeTpusl Kak OJMH U3 OCHOBHBIX Pa3JeJOB LIKOJIBHOM MaTEMaTUKH, UMEIOIIUNA CBOEH
LEJIbI0  00ECleYUTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYp, HUX OTHOLICHMH M B3aUMHOE
pacrojoXKeHUe, ONUPAcTCd Ha JIOTMYECKYH0, JOKa3aTCNIbHYH JUHUI0. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHUs 3aKIOYAETCsl B TOM, YTO 00YyJarOLIHiics
YUUTCS TNPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaThb MCTUHHBIC YTBEP)KICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOXKHBIM, IIPOBOJHTH
paccyXIeHUs «OT IPOTUBHOIO», OTINYATh CBOMCTBA OT MPU3HAKOB, (OPMYJINPOBATh OOpaTHbIE
YTBEPKACHHUS.

Btopoil nenbro n3yd4eHuss TeOMETpPUU SBISETCS UCIIONIb30BaHUE €€ KAK MHCTPYMEHTA IIPU
pEIIEHUN KaK MaTEMAaTUYECKUX, TaK U IPAKTUYECKUX 3a/ja4, BCTPEYAIOIINUXCS B PEAJIbHOM JKU3HU.
OOyuarouuiics JODKEH HAY4YHUTBhCS OINPENEeNIUTh I'€OMETPUUYECKYI0 (pUrypy, onucarh CIOBaMHU
JaHHBINA 4epTEX UM PUCYHOK, HAWTH IUIOIIAAb 3€MEIbHOIO Y4acTKa, pacCUUTaTh HEOOXOAUMYIO
JUIMHY OTITOBOJIOKOHHOTO KaOensi WM TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOHIIS. DTOMY
COOTBETCTBYET BTOpasi, BBIUMUCIUTENbHAS JIMHUA B M3ydeHuu reomerpuu. llpn pemenun 3agau
IPAaKTUYECKOIr0 Xapakrepa oOydyaromMHCcs YUIUTCS CTPOUTh MaTeMaTHUYeCKHe MOJIENIN PealbHbIX
JKU3HEHHBIX CUTYyallud, NPOBOJWUTH BBIYMCIEHUS U OLIEHHWBATH aJ€KBATHOCTb IOJIYYEHHOI'O
pe3yibTara.

KpaiiHe BakHO NOJUEPKUBATH CBS3M T€OMETPUU C JAPYIMMHU Y4YEOHBIMM IpeIMETaMHu,
MOTUBUPOBaTb  MCIIOJb30BaTh  ONPEACICHHUS  IEOMETPUYECKUX  (GUIyp UM IMOHATHH,
JEMOHCTPUPOBATh IPUMEHEHUE MOJYyYEHHBIX YMEHUN B (PU3UKE U TEXHUKE. DTH CBSI3U Hauboiee
ApKO BUJHBI B TeMaX «Bektopsl», « TpuronomeTpuyeckue cOoTHOIEHU», «MeTo KoopauHaT»
u «Teopema IIudaropa.

VYuebHblit kKypc «['eomeTpus» BKIIOYACT CIEAYIOIIME OCHOBHBIE PAa3/ieNbl COJEpIKAHUSA:
«l'eomerpuueckne ¢GuUrypsl M UX CBoicTBay, «l3MepeHHe TeOMETPUUECKUX BEIUYHHY,
«JlexapToBbl ~ KOOpAMHATBI HA  IUIOCKOCTH», «BekTopbD», «/IBHKEHUS  MIOCKOCTHY,
«IIpeobpazoBanus MOIOOUS.

Ha uzydenue yuebHoro kypca «I'eomerpusi» otBoautcs 204 yaca: B 7 kitacce — 68 yacos (2
yaca B Helleli), B 8 kimacce — 68 yacoB (2 yaca B Hemeno), B 9 kitacce — 68 yacoB (2 yaca B
HEJIEIIO).

COJAEP/)KAHUE OBYYEHUA

7 KUIIACC

HavanbHble moHATHS TeoMeTpuu. Touka, mpsiMasi, OTPE3OK, Jyd. Yroia. Buubel yrios.
BeprukanbHele ©  cMexHble yrael. buccekrpuca yrma.  JlomaHas, MHOTOYTOJIBHHK.
[TapayieapHOCTB U MEPIEHIUKYISAPHOCTD IPSIMBIX.

Cummerpuunsbie purypbsl. OCHOBHBIE CBOMCTBA 0ceBoM cummerpu. IIpumepsl cuMMeTpuu
B OKPY’KAIOIIEM MUDE.

OCHOBHBIE ITOCTPOEHHUSI ¢ IOMOLIBIO [IUPKYJISA U TUHEHKH. TpeyronpHuK. BeicoTa, MenaHa,
OuccekTpuca, UX CBOMCTBA.

PaBHOOeApeHHBII U PABHOCTOPOHHUHN TPEYroNbHUKH. HepaBeHCTBO TpeyronbHUKA.

CroiicTBA W TpU3HAKKM pPaBHOOEIPEHHOTO TpeyroibHuKa. IIpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.



CBolicTBa M MPU3HAKK MapauIeNIbHBIX MpsAMbIX. CyMMa YrioB TpeyrojbHUKa. BHemHue
YIJIbl TPEYTOJIbHUKA.

[TpsimoyronbHbI TpeyroiabHUK. CBOWCTBO MeAMaHbl IHPSIMOYTOJIBHOI'O TPEYrOJbHUKA,
NpOBEAEHHOW K runoreHyse. [IpusHaku paBeHCTBA IPSMOYTOJIBHBIX TPEYrOJIbHUKOB.
[IpsaMOyroibHBIN TPEYTrOIBHUK C YoM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMaHOM,
TeopeMa o 0OJIbIIEM yTiie U OONbIIEH CTOPOHE TPeYTroNbHUKA. [lepneHIuKysp 1 HAKIIOHHAS.

['eomeTpuyeckoe MecTo TOYeK. buccekrpuca yria W CepeAUMHHBIN MEPHEHIUKYISP K
OTPE3KY KaK Fr€OMETPUUECKHE MECTa TOYEK.

OkpyXHOCTb M KpyI, XopJa M JAMaMeTp, HMX CBOIcTBa. B3anMHoe pacrosioxeHue
OKpYXHOCTH U npsimoii. KacarenbHas u cexyias K oKpyHocTu. OKpyKHOCTb, BHUCaHHAsI B yTOJL.
Bnucannas u onvcaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYersipéxyronpauku. [lapamnenorpamm, €ro npu3Hakd W CBOMCTBAa. YacTHele ciydau
napajiesorpaMMoB (TIPSIMOYTOJIBHUK, POMO, KBaJpaT), UX HpU3HAKU U cBoiicTBa. Tpanmenws,
paBHOOOKas Tpaneuus, e€ cBoiicTBa u pusHaku. [IpsaMoyronbHas Tpanenus.

Merton ynBoenuss Menuassl. LleHTpanbHas cumMmerpus. Teopema dPaneca u Teopema o
IPONOPLUOHAIIBHBIX OTPE3KaX.

Cpennue TUHUM TpeyrojbHUKa U Tpaneuuu. LlenTp mace TpeyrojapHUKa.

[Tonobue TpeyronbHUKOB, KO3 duiueHT noaodus. [IpusHaku mogo0Ousi TpEeyroabHUKOB.
[TpumeHneHnne no1o0ust pH pelIeHUH IPAKTUUECKUX 3ajau.

CpolicTBa miom@aae reomerpuueckux Quryp. ®@opmMyinsl Ais MIIOWAAM TPEYroJbHUKA,
napanjenorpaMma, pom6a u tpanenuu. OTHOIIEHHE TUIOIIAAe MOJOOHBIX GUTYD.

Beruucnenue miomazei TpeyroJibHIUKOB U MHOTOYTOJIbHUKOB Ha KJleT4aTol Oymare.

Teopema I[Tugaropa. Ilpumenenue teopemsl [Indaropa npu pemreHun NpakTHUECKUX 3a/1a4.

CuHyC, KOCHHYC, TAHI'€HC OCTPOIO yIja MpsSMOYIOJbHOTO TpeyrojbHUKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BrircanHble M LIEHTpAJIBHBIE YIJIBL, YTOJI MEXKIY KacaTelIbHOW M XOpAOW. YTIbl MEXAY
XOpAaMH U CeKYyIIMMH. BrircanHble U onucaHHbIe YeThIPEXYTOIbHUKHU. B3auMHOE pacnonoxenue
IByX okpyxHocTell. Kacanue okpyxHocteil. OO1ue kacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KUIACC

Cunyc, kocuHyc, TanreHc yrioB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
DopMyIbI IPUBEICHNUS.

Pemenne tpeyronpHukoB. Teopema KOCHMHYCOB M TeopeMa CHHYCOB. PemieHue
IIPAKTUYECKUX 3a7a4 C UCIOIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanne mogobusi. [logobre coOOTBETCTBEHHBIX SJIEMEHTOB.

Teopema 0 Ipou3BeIEHUN OTPE3KOB XOPA, TEOPEMBI O TPOU3BEACHUN OTPE3KOB CEKYIHUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bekrop, anuHa (MOAYNb) BEKTOpa, COHAINpPABICHHbIE BEKTOPBI, MPOTHBOIMOJIOXKHO
HaIpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpallMH HaJ
BEKTOpaMH. Pa3nokeHue BeKTOpa Mo JByM HEKOJUIMHEapHBIM BeKkTopaM. KoopanHaTel BeKTOpA.
CkansipHO€E TPOU3BEAECHNE BEKTOPOB, IPUMEHEHUE /I HaX0XKI€HUS JAJIUH U YTJIOB.

JlexapToBbl KOOpAMHATBI HAa IIJIOCKOCTH. YPaBHEHUS IMPSIMOM U OKPYKHOCTH B
KOOpJMHATAX, [IEPECCUECHUE OKPYKHOCTEW U IPSIMBIX. MeTOI KOOPAMHAT U €0 IPUMEHECHHE.



[TpaBuiibHBIE MHOTOYTOTBHUKH. JlTMHA OKpYyX)HOCTU. ['pagycHas u paguaHHasi Mepa yria,
BBIYHCIICHHE JUTMH AYT OKpyxkHOocTel. [1nomane kpyra, cekTopa, CEerMeHTa.

JIBUKEeHHMSI TUTOCKOCTH U BHYTPEHHHUE CUMMETpHH (PUTyp (37IeMEHTapHBIC IPEICTABICHHUS).
[TapannensHbii nepenoc. [loBopoT.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHHS MpOorpaMMbl y4yeOHOro kypca «l'eomerpusi»
XapaKTEepU3yIOTCS:

1) naTpuoTHYeCKOe BOCTIUTAHHE:

NpOSIBIICHUEM MHTEpeca K TMPOLUUIOMY U HACTOSIIEMY POCCHICKOM MaTeMaTHKH,
[EHHOCTHBIM OTHOILIEHUEM K JOCTHXKEHHUSM POCCHICKMX MaTeMaTUKOB U POCCUUCKOMN
MaTEeMATHYECKOH IIIKOJIBI, K MCITOJIb30BAHUIO 3TUX JIOCTHKEHUH B APYTUX HAYKAX U MPUKIIATHBIX
chepax;

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

TOTOBHOCTBIO K BBIMOJHEHHUIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
MPEJCTABICHHEM O MaTEeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS PA3JIMYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO OoO0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJIEeM, CBA3AHHBIX C MPAKTHUUYECKUM NPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOW Ha aKTHBHOE YYaCTHE B PEIICHWH IMPAKTUICCKUX 3aJlad MaTeMaTHYeCKOU
HANPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMaTHYECKOT0 00pa30BaHUS HA MPOTSHKEHUU BCEi
JKU3HU IS YCHEIIHON MPOQecCUOHANBHON NeATeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYATbHOW TPACKTOPHH OOpa30BaHUS U
JKU3HEHHBIX TUTAHOB C YIETOM JIMYHBIX HHTEPECOB U OOMIECTBCHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY W A3CTETHUYECKOMY BOCIPHUSTHIO MaTeMaTHUYECKHUX
00BEKTOB, 33/1a4, PELICHUH, pacCyKI€HUIN, YMEHUIO BUJETh MAaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTH HAYYHOT0 MO3HAHMSA:

OpUEHTAIle B ACSITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpEeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHS 4YEIIOBEKa, MPHPOABI W OOIIECTBa, IOHWMAaHUEM
MaTeMaTHYECKOH HayKW Kak c(epbl YelTOBEYCCKOW JEATEIhbHOCTH, JTAlloOB €€ pPa3sBUTHSI U
3HAQUMMOCTH JIJISl Pa3BUTHS IUBUIIU3AIINH, OBJIAJICHUEM SI3BIKOM MAaTEMATHKU U MaTeMaTHYeCKON
KyIbTYpOH Kak CpEICTBOM T[IO3HAHUS MHUpPA, OBIAJACHUEM MPOCTEHIIMMU HABBIKAMU
HCCJIEIOBATEIbCKOM 1eATEeIbHOCTH;

6) pusuyeckoe BocnuTanue, GOpMUPOBAHUE KYJIbTYPHI 310POBbSI H IMOILIUOHAJIBHOI' 0
Os1aromostyqusi:

TOTOBHOCTBIO MPUMEHSITh MaTeMATHUECKHE 3HAHUS B UHTEPECaX CBOETO 3/I0POBbS, BEACHUS
30pOBOr0 0o0pa3a >KU3HU (3I0pOBOE MUTAHHUE, COATAHCUPOBAHHBIM PEKUM 3aHATUNA M OTIbIXA,
peryispHas pu3nyeckas akTUBHOCTbH), CPOPMUPOBAHHOCTHIO HaBbIKA pedIIeKCHH, TPU3HAHUEM
CBOETO IMpaBa Ha OIMHMOKY U TAKOTO e MpaBa JPYroro 4eI0BeKa;

7) 3K0JIOTMYeCcKoe BOCTIUTAHHE:



OpHEHTallel Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM JUIs pelleHus 3ajgad B o0iactu
COXPAaHHOCTH OKPYXKAIOLIEH Cpebl, IJIAHUPOBAHUSA IOCTYNIKOB M OLEHKM HMX BO3MOXHBIX
HOCJEICTBHMA Uil OKpPYXKAloIIeH Cpesibl, 0CO3HAHHEM TJI00aJIbHOTO XapakTepa SKOJIOTHYECKHX
npo0JieM U myTel UX peleHus;

8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COLUAJIBHON U IPUPOJIHOI Cpebl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HCOHPCI[CJIéHHOCTI/I, IOBBIICHUIO YPOBHSA cBOci
KOMIICTCHTHOCTH 4Y€PC3 MPAKTUUCCKYIO ACATCIbHOCTb, B TOM YHCJIC YMCHUC YUUTHCA Y APYIrUux
Jt0Jiel, mpuoOpeTaTh B COBMECTHON NIEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B (DOPMHUPOBAHNU HOBBIX 3HAHMIA, B TOM 4ucie (GOPMYIHPOBATH UJECH,
IIOHATHUS, THUIIOTE3bI 00 O6’beKTaX " ABJICHUAX, B TOM YUCIIC paHCC HCHU3BCCTHBLIX, OCO3HABATbH
neduuThl COOCTBEHHBIX 3HAHUIN 1 KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIINIO, BOCHIPUHUMATH CTPECCOBYIO CUTYAIIHIO
KaK BbI30B, TpPeOyIOIIMI KOHTpMEp, KOPPEKTHPOBAaTh IPUHHMAEMble PELIEHUS U JAECUCTBHUA,
(GOopMyIMPOBAThH U OIICHUBATH PUCKU M ITOCICICTBUS, JOPMUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATBI
ITo3naBaTebHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3zoBble Jloru4eckue AeiicTBUA:
BBISBJISATh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB, MOHATHIH,
OTHOIIEHUH MEXJy NOHATUSIMH, (OPMYIUPOBATH OINpEAEICHUS TOHATHH, yCTaHABIUBATh
CYILIECTBEHHBIH NMPU3HAK KJIacCU(PHUKAIIMN, OCHOBAHUS JUIsl 0000IIEHUSI U CPAaBHEHUS, KPUTEPUU
IIPOBOAMMOIO aHAJIN34;
BOCIIPUHUMATh, (OpPMyIUpOBaTb U MNPeoOpa3OBbIBATH CYXKAEHUS: YTBEpAMUTEIbHbIE U
OTpHULATENIbHbIE, EMHUYHbIE, YACTHBIE U OOIIUE, YCIOBHBIE;
BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3HM U MPOTUBOPEUHs B (paKTaX, TaHHBIX,
HaOJIIOCHUAX M YTBEPKACHUAX, MpeasaraTb KPUTEPUU JUISL BBIABICHHMS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUH;
JIeNlaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHMKH, JAEIYKTUBHBIX U HWHAYKTUBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;
pa3buparh J10Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUHA (IpsAMble M OT MPOTHBHOIO),
IPOBOJUTH CAMOCTOSITEILHO HECIIOKHBIE JI0KA3aTeIbCTBA MATEMATHYECKUX (DAaKTOB, BHICTPAUBATh
apryMEeHTaluIo, TNPUBOJUTH NPUMEPbl W KOHTPIPUMEPH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXJIeHus;
BbIOMpaTh crnoco0 pelieHuss yueOHOW 3a/ladyu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEILIEHUS,
BBIOMpATh HanOOJIee MOIXOAAIIMHA ¢ YIETOM CAMOCTOATENBHO BBIJICICHHBIX KPUTEPHEB).
ba3oBrble uccienoBare/bCKue 1eHCTBHA!
HCIIOJIb30BaTh BOMNPOCHl KaK HCCIIEOBATEIbCKUNA HHCTPYMEHT MO3HAHUSA, (HOPMYIUpOBAThH
BOIPOCHI, PUKCUPYIOLIIE TPOTUBOPEUHE, TIPOOIEMY, CAMOCTOSITEILHO YCTaHABIIMBATh HCKOMOE U
naHHoe, (POPMHUPOBATh TMIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3UIIUIO, MHEHHE;
IPOBOJUTH 1O CAMOCTOSITEIbHO COCTABICHHOMY IIJIaHY HECIOXKHBIA ASKCHEPUMEHT, HEeOOIbIIoe
UCCIICIOBAaHME TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4ecKOro oO0BEKTa, 3aBUCHUMOCTEN
00BEKTOB MEX Ty CO00I;



CaMOCTOSITENIbHO (OpMYyIUpOBaTh OOOOIIEHMS M BBIBOJABI IO pe3yJbTaTaM IPOBEAEHHOIO
HAOJII0JIEHUS, UCCIIEI0BAaHUS, OLICHUBATh JOCTOBEPHOCTD MTOJIYUEHHBIX PE3YJIbTaTOB, BHIBOJAOB U
000011IEHHI;
IPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE IPOLECcCa, a TAK)KE BBIJBUIATh MPEAINOJIOKEHHUS O €ro
Pa3sBUTHU B HOBBIX YCIIOBUSX.

Pabora ¢ unopmanmeii:
BBISBIISITh HEJOCTATOYHOCTh W HW30BITOYHOCTH HH(OPMAIMM, JAHHBIX, HEOOXOAMMBIX IS
pelLIeHMs 3a]1a4u;
BbIOMPATh, aHATM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh MH()OPMAIIUIO PA3IUUHBIX
BUOB U (POPM IPEICTABICHHUS;
BBIOMPATH GOpMY MpeCTaBICHIs HH(OPMAIMK U WILTIOCTPUPOBATH pEeIIaeMble 3a/1a41 CXEMaMH,
JyarpaMMamu, HHOU rpaduKoi 1 UX KOMOMHALUSAMY;
OLIEHUBATh HAAEKHOCTh HMH(OpPMAUM 110 KPUTEPUSM, MPEAJOKEHHBIM YUUTENIeM WU
c(OpMyJINPOBAHHBIM CAMOCTOSITEIBHO.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUSA:
BOCIIPUHUMATh U (POPMYJIMPOBAThH CYXKIACHUS B COOTBETCTBUHU C YCIOBHUSMHU U LIEISIMU OOLICHHUS,
SICHO, TOYHO, IPaMOTHO BBIPa)XaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHCbMEHHBIX TEKCTaX, aBaTh
MOSICHEHHUSI 110 XO/1y PELIeHHUs 3a/1a4l, KOMMEHTHUPOBATh MIOJyYEHHBIH PE3yJbTaT;
B X0J1¢ 00CY>KICHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYXK/IaeMOU TeMBI, IPOOJIEMBI, pelaeMon
3aJlauy, BBICKA3bIBATh WJEH, HAllEJICHHbIE HA MOUCK PELIEHHUs, CONOCTABIATh CBOM CYXKICHUS C
CYXJIEHUSIMH JIPYTUX YYacCTHUKOB JMajiora, oOHapy>KMBaTh pa3iMyle U CXOJCTBO IMO3UIMM, B
KOPPEKTHOH (popme hopMyIHpOBATH PA3HOTIIACHS, CBOU BO3PAKCHUS;
NPEJCTaBISATh PE3yibTaThl pPELIEHUS 3aJauyd, »SKCIEPUMEHTA, WCCIEeIOBaHUs, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (POPMAT BBICTYIUICHHS ¢ YUETOM 3aa4 MPEe3eHTALUU U OCOOCHHOCTEN
ayJIMTOpUH;
MOHMMATh U UCTOJIb30BaTh MPEUMYILIECTBA KOMAH/IHOM U MHANBUAYAIbHON paOOTHI TP PELLICHUU
y4eOHBIX MaTeMaTUYECKUX 3a/1a4;
IOPUHUMATD 1eJIb COBMECTHOM JesTEeIbHOCTH, TNIAHUPOBATh OPraHU3AIMI0 COBMECTHOW PabOTHI,
pacrpenesiaTe BUABI pabOT, JOTOBApHBATHCSA, OOCYXKJIaTh IPOLECC U pe3ylabTaT paldoTsl,
00001aTh MHEHUS HECKOJIBLKUX TIOAEH;
y4acTBOBATh B IPYMNIOBBIX (popmax paboThl (00CyKIeHHS, 0OMEH MHEHUSIMH, MO3TOBbIE IITYPMbI
U JIpyrue), BBINOJHATH CBOIO 4acTh pabOThl M KOOPAWHUPOBATh CBOU JEHCTBHS C JIPYTHMHU
YJIeHAMHU KOMAaH/bl, OLIEHUBATh KAayeCTBO CBOET0 BKJaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMO/IEHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:
CaMOCTOSITENIbHO COCTaBJISITh IUIAH, AlTOPUTM pEIleHUs 3anadyu (WIH €ro 4acTh), BbIOMpATh
croco0 pemeHuss ¢ Y4ETOM HMMEIOMUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHHUM ¢ y4€TOM HOBOM HMH(OPMALIUH.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:
BIQJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS TMpoIecca M pe3yibTara pelieHus
MaTeMaTH4YeCKOM 3a1a49u;
MPEIBUIETh TPYAHOCTH, KOTOPbIE MOT'YT BOSHUKHYTH ITPH PELICHUH 33[Ja4l, BHOCUTH KOPPEKTHUBBI
B JOCATCIIBHOCTH Ha OCHOBC HOBBIX O6CTO$IT€.HBCTB, HaﬁﬂeHHBIX OH_II/I6OK, BBISIBJICHHBIX
TPYIHOCTEH;



OLIEHUBATh COOTBETCTBUE PE3YibTaTa JAEATEIbHOCTH IIOCTABICHHOM LIEIN U YCIIOBUSAM, OOBSICHSTh
OPUYMHBI  JOCTMOKEHHS] WJIM HEJOCTID)KEHHUS LeNH, HaxOIWTh OMIMOKY, JaBaTh OIICHKY
IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDI

K xonmy oOyuenus B 7 KJjacce OOydYarIIUicA TMOMYYUT CIEAYIOLUIUE IpEeIMETHBIC
pe3ynbTaThl:

Pacno3naBaTh M3y4eHHbIE TeoMeTpHueckue (QUTYypbl, OMNpeneisTh HX B3aUMHOE
pacrnosoxeHue, n300paxkaTb reOMeTprUUecKre (PUryphl, BHITOIHATD YEPTEKU MO YCIOBUIO 3aa4H.
W3mepsThs NMHEHBIE U YIJIOBBIE BEJIMYMHBL. Pemars 3a7aun Ha BBIYUCIECHUE UIMH OTPE3KOB U
BEJIMYMH YIJIOB.

Jenate rpyOyIo OIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYUH MPEIMETOB B PEallbHOM KHU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuyare pasmMepbl 3TUX 0OBEKTOB IO MOPSJIKY BETUUUHBL.

CTpouTh 4epTexu K r€OMETPUUECKUM 3aa4aM.

[lonb30oBaTbcsl NpU3HAKAMH pPABEHCTBA TPEYrOJbHHUKOB, MCIOJIb30BaTh NPU3HAKU U
CBOICTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PEUICHUH 3a/1a4.

[IpoBOUTH TOTUUECKHUE PACCYKICHHS C UCIIOJIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

[lonb30oBaTbcsl MpPU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYrOJbHUKOB, CBOMCTBOM
MEJUaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MPSAMOYTOJIbHOTO TPEYrOJbHUKA, B PpELICHUU
F€OMETPUYECKHX 3a/1au.

OnpenensaTh NapauiedIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pazyeT ¢ HUMHU
cexkymas. Onpenenars NapajyiebHOCTh NPSIMBIX C ITOMOILBK) PABEHCTBA PACCTOSHUM OT TOYEK
OJIHOM MPSIMOM 10 TOYEK APYroM mpsiMOil.

Pemars 3amaun Ha kieT4aroii Oymare.

[IpoBOANTHL BBIYHCIEHUS W HAXOAWTh YHCIOBbIE W OYKBEHHBbIC 3HAYCHHs YIJIOB B
F€OMETPUUYECKHX 33/1ayaxX ¢ UCIOJb30BaHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U MHOTOYTOJIbHUKOB,
CBOICTB yTJIOB, 00pa30BaHHBIX MPH NMEPECEUCHHUH ABYX NapaUIeTbHBIX MPSAMBIX ceKylel. PemaTs
MPaKTUYECKHE 337]a4 Ha HaXO0XKJICHUE YTJIOB.

Bianets moHATHEM T€OMETPUYECKOTO MECTa TOUEK. Y METh ONpPENesiTh OMCCEKTPUCY yTia
Y CEpEIMHHBIN NEPHEHIUKYISP K OTPE3KY KaK F€OMETPUUYECKUE MECTA TOUEK.

DopmMyIHpOBaTh ONPEAECIEHUS OKPYKHOCTH M Kpyra, XOpIbl U JUAMETpa OKPYKHOCTH,
MOJIb30BaThCA UX CBOMCTBAMH. Y METh IPUMEHSTH 3T CBOWCTBA MTPU PELICHUH 3aa4.

Brnanete moHATHEM ONMHUCAHHON OKOJO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HAXOJUTh €€
ueHtp. [loap3oBaThest pakTaMu O TOM, UTO OMCCEKTPUCHI YIIIOB TPEYTrOJIbHUKA MTEPECEKAIOTCS B
OJHOM TOYKE, U O TOM, YTO CEpPEIVWHHBbIE NEPHEHIUKYISIPbl K CTOPOHAM TPEYroJIbHUKa
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brmanete mnoOHATHMEM KacaTeNbHOM K  OKPY/KHOCTH, IIOJb30BAaThCSI TEOPEMOU O
MEePIECHINKYJISIPHOCTH KacaTeIbHOM U paanuyca, TPOBEAEHHOTO K TOYKE KaCaHHUS.

[Tonp30BaTbCcst MPOCTEHIIMMH  TEOMETPHUYECKUMH  HEPaBEHCTBAMH, IMMOHUMATh WX
MPaKTHYECKUM CMBICII.

[IpoBOIUTHE OCHOBHBIE T€OMETPUUECKHE MOCTPOEHHUS C TOMOIIBIO LIUPKYIISI U JTMHEUKH.

K xonmy oOyueHuss B 8 kJiacce 0OOydYarOMUICS TMONYYUT CIEAYIONIAE TPEIMETHBIE
pPEe3yJbTAThI:

Pacno3HaBaTh OCHOBHBIE BBl YETBIPEXYTOJbHUKOB, MX SJIEMEHTHI, MOJIb30BATHCA HX
CBOMCTBaMHM MPH PEIICHUU T€OMETPUYECKHUX 3a]1a4.

[TpuMeHsTh CBOICTBA TOUYKM NEpecedeHHs] MeuaH TpeyroibHHKa (LEeHTpa Macc) B
pelIeHny 3a1a4.



Bnagers nonsTueM cpeaHel JTMHUM TPEYTOJIbHUKA M TpAlelUH, IPUMEHITh UX CBOWCTBA
IIPU pElIeHHH TreoMeTpuueckux 3anad. llomp3oBaTbes Teopemoit Paneca M TeopeMoil O
IIPONOPLUUOHAIBHBIX OTPE3KAX, IPUMEHATh UX JJI PEIICHUS PAKTHYECKUX 3a/1a4.

[TpuMeHATH PU3HAKK TOJO0US TPEYTOJIBHUKOB B PEIIEHUN FEOMETPUYECKUX 3a/1ay.

[Tonws3oBatbes Teopemoit [Tudaropa asis perieHust reoMeTpUYECKUX U IPAKTUYECKUX 3a/a.
CtpouTh MaTeMaTUYECKYIO MOZEIb B MPAKTUYECKHUX 3a/1a4aX, CAMOCTOSITENIBHO 1€IaTh YEPTEK U
HaXOJUTb COOTBETCTBYIOLINE JUIUHBI.

Bnaners NoHATHSAMHU CHHYCA, KOCHHYCa M TaHIE€HCa OCTPOro yria IPSMOYTOJIBHOIO
TpeyroiabHuKa. [1071p30BaThCS 3TUMU NOHATUAMH I PELIECHUS IPAKTUYECKUX 3a]au.

Bbruucnate  (pa3nuuHbIMM - cliocoO0aMu)  IUIOIIAJAb  TPEYrOJIbHUKA M IUIOLIAIU
MHOTIOYTOJbHBIX ~ (uryp (monb3ysch, I/A€ HEOOXOIUMO, KajlbKyinaropoMm). [IpumeHsATh
IIOJIy4YE€HHBIE YMEHHMS B IPAKTUYECKUX 3a1a4ax.

Bnanerp NOHATUSAMH BIMCAHHOTO U LIEHTPAJIBHOTO YIVIA, MCIONb30BaThb TEOPEMBI O
BIIMCAHHBIX YIJIax, yriax MeX1y XopJaMH (CeKyLIMMH) U YIiie MEeXAY KacaTeJIbHOW U XOp10ii Tpu
pEILIEHNN T€OMETPUYECKUX 3a/1ay.

Bnaners MOHATHEM ONMCAHHOIO YETHIPEXYTOJIBHUKA, IPUMEHATh CBOWCTBA ONMCAHHOIO
YETHIPEXYTOJbHUKA TP PEILICHNN 3aa4.

[TpuMeHATh NOyYeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTHYECKHE MOJENH AJIs
3ajlay peajJbHOM KHU3HHU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCIIEHUS C IPUMEHEHHEM 000U
U TPUTOHOMETPHH (II0JIb3YACH, 1€ HEOOX0AUMO, KAIbKYISATOPOM).

K koHiy oOyuenuss B 9 kJacce oOydaromuiics MOJY4YUT CcCieIylolue IpeaMETHbIE
pE3yJIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIUH OCTPBIX YIJIOB, HAXOIUTh C UX IOMOILBIO pa3IUYHbIe
3JIEMEHTHI TPSMOYTOJIBHOTO TPEYroJbHUKA («PELUIeHHe NPSIMOYIOJIBHBIX TpPEyroJIbHUKOBY).
HaxonuTs (¢ mOMOILIbIO KaJIBKYJIATOpA) AJTUHBI M YIJIbI 7151 HETAOJIMYHBIX 3HAUCHHH.

[Tonp3oBaTbest popMysnaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOKIEHHSI COOTHOIIEHNN MEXly TPUTOHOMETPUYECKUMH BETMYMHAMH.

Hcnonp30BaTh TEOPEMbI CUHYCOB M KOCHHYCOB JUISl HaXOXJIE€HUS Pa3IUYHBIX JIEMEHTOB
TPEYrojbHUKa («pEIIeHUEe TPEYroJbHUKOBY), MPUMEHATh MX NPHU PEIIEHUH TeOMETPHUYECKUX
3az1ad.

Brnaners noHatusiMu nmpeoOpa3oBaHus 1M0100Us, COOTBETCTBEHHBIX AJIEMEHTOB MOI00HBIX
¢uryp. IToap3zoBatbes cBOMCTBaMU 1101001s1 TPOU3BOJIBHBIX (DUTYP, YMETh BBIYMCIATH JJIHHBI U
HaXOJUTh YIJbl Y MOoJ00HBIX (uryp. IlpuMensaTs cBoiicTBa mogo0us B MPaKTUYECKUX 3a/ladax.
YMeTh NpUBOJUTH IPUMEPHI TOAOOHBIX PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaTbcs TeOpeMaMu O MPOU3BEAECHUU OTPE3KOB XOpJ, O IMPOU3BEIECHUH OTPE3KOB
CEeKYILUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThcs BEKTOpaMM, IOHMMATh HUX T€OMETPUYECKUH U (U3UYECKUH CMBICI,
IPUMEHSTh UX B pEHICHUH TeOMEeTpudeckuxX U (usnueckux 3aaad. [IpuMeHsTh ckaisipHOe
MIPOU3BEIEHNE BEKTOPOB JJIsi HAXO0XACHUS UIMH U YTJIOB.

[Tonb30BaTbCcs METOAOM KOOpPAMHAT Ha IUIOCKOCTH, MPHUMEHSTh €ro B pelIeHUuU
F€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bnaners MOHATUSMH MPaBUIBHOIO MHOTOYTOJIBHHMKA, JUIMHBI OKPYKHOCTH, JUIMHBI TyTU
OKPYKHOCTH M paJMaHHOM Mepbl yrjla, yYMETh BBIYMCIATH IUIOIIAAh Kpyra M €ro 4acrem.
[TpyMeHSTh MOyYeHHbIE YMEHHS B MPAKTUYECKUX 3a/1avax.

Haxoauth ocu (WM LEHTPBI) CUMMETpUHM (GUTYp, HIPUMEHSATh JBU)KEHUS IUIOCKOCTH B
MPOCTEUIINX CITyqasiX.

[TpuMeHsTh TOyYyeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHUYECKHE MOJENH s
3ajjay peaJbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOINE BBIUUCIECHUS C IPUMEHEHHEM OJ00Us
U TPUTOHOMETPHUUECKUX (DYHKIHMH (TTOTIB3YACh, T/I€ HEOOXO0IUMO, KaTbKYISTOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3jae/ioB U TeM uudposbie
Ne ni/m P Konrpoabnsie IIpakrnyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcsbl
[Ipocreiimne reomeTpuueckue GUrypsl u
1 I/If cBorictBa. M3me epHHe reOMg I/I}‘IIIZ:CKI/IX 14 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubnuoreka [{OK
2 Tpeyrobikir 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsMBbIE, CYyMMa YIJI0B 14 1 bubnnorexa [JOK
TpEeyroJbHUKA https://m.edsoo.ru/7f415e2e
4 Oxpy>kHOCTb U Kpyr. ['eomeTpuueckue 14 1 bubmmnoreka HOK
IMOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmmoteka IIOK
IT 4 1
> OBTOpeHHE, 0000MIeHHE sHamHi https://m.edso00.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOT'PAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
N bu6mmoreka [IOK
1 q 12 1
CTRIPEXYTOIbHHIH https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MIPOTOPIIMOHAIBHBIX OTPE3KaX, MOJO0OHbIE 15 1 bubmmorexa [TOK
ponoptt P - HOA https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
[Tnomans. Haxoxaenue miomanei
3 Tpe HIOJfLHI/IKOB u ildHOFO OJf:HﬂLIX ¢bur 14 1 bubmorexa HOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa u Hauana 10 1 bubnnorexka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyXHOCTU. Brincannsie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnnoreka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
. bubnuoteka [JOK
IT 4 1
6 OBTOpeHHE, 0000WeHHE 3HaHHI https://m.edsoo.ru/7f417e18
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne i/ P KonTpoabubie IIpakTuueckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 Tpuronomerpusi. Teopembl KOCHHYCOB U 16 1 bubnmnoreka HOK
CUHYCOB. PellieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobOpaszoBanue mogodus. Merpuueckue 10 1 Bbu6moteka LJOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
B 12 1
3 CHTOPH https://m.edsoo.ru/7f41al2c
4 JlexapTOBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 bubmorexa LIOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA
5 OKPY>KHOCTH H TUIOIIAJIh KpyTra 8 bubmorexa LOK
Py . pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miuomaeit
bubmmoteka IIOK
6 JBHOKCHAS TII0CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, o6o0IIEHNE, 7 2 bubmmoteka IIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

I[MTPOT'PAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJjbTara

6

6.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

I'eomerpus

Pacrio3naBaTh u3ydeHHbIE Te€OMETpHYECKHE (UTYphI, OMpPENeNaTh HUX
B3aMMHOE pAacCIlOJIOKEHUE, M300pakaTh TeOMETpHYECKue (UTYPHI,
BBITIONTHSATH YEPTEXKHU IO YCIOBHIO 3a/1a4i. I3MepsaTh TMHEHHbIE U YTTIOBbIE
BEJIMYMHBI. PemiaTe 3a7aun Ha BBIYMCIEHHE JUIMH OTPE3KOB U BEIMYUH

yTJIOB

6.2

Jlenate rpyOyl0 OLIEHKY JIMHEWHBIX M YIJIOBBIX BEIHYUH MPEAMETOB B
peanbHOM KU3HH, Pa3MepOB MPUPOAHBIX 00bEeKTOB. Paznuyarh pazmepbl

9THX 00BEKTOB I10 NOpAAKY BCIIMUNHBI

6.3

CTpOI/ITL YCPTCIKHU K TCOMCTPUICCKUM 3aga4daM

6.4

ITonp30BaTbCs IMpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIIOIb30BaTh
MPU3HAKU M CBOICTBa PaBHOOEAPEHHBIX TPEYrOJbHUKOB INPHU PEIICHUN

3aaaq

6.5

6.6

HpOBOI[I/ITL JIOTHYCCKUC pacCyKaACHUA C HUCIIOJIB30BaHHUEM

T€OMETPUYECKHUX TEOPEM
[Tonp30BaTbCs MpU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEAMaHbl, MPOBEIEHHON K THUIIOTEHY3€ MNPSIMOYIOJIBHOIO

TPEYTrOJIbHUKA, B PCIICHUU I'€COMCTPHUICCKUX 3aaaY

6.7

6.8

6.9

Onpenensars NapauleNbHOCTh MPSIMBIX C IOMOLIBK YIVIOB, KOTODPbIE
obOpasyer ¢ HMMHU cekymasd. Onpenenars NapaIedbHOCTh IMPSMBIX C
IIOMOILBI0 PAaBEHCTBA PACCTOSHUM OT TOYEK OJHOU IPSMOM [0 TOYEK
JIPYrou MpsMon

Pemarte 3agaun Ha kier4aroil Oymare

[IpoBOANTH BBIUMCIIEHUS] U HAXOAUTh YMCIIOBbIE U OYKBEHHbBIE 3HAUEHUS
YyII0B B TE€OMETPUYECKUX 3aJa4aX C HCIOIb30BAHMEM CYMMBI YIJIOB
TPEYTrOJIbHUKOB U MHOT'OYTOJIbBHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX MPHU
[IEpeCeYeHUN JBYX [ApajUleJIbHBIX IPsMBIX  CeKylleuh. Pemars

IMPAKTUYCCKHUE 3ala4M Ha HAXOXKIACHUC YTIJIOB




6.10

Brnanets moHATHEM IeOMETPUUYECKOTO0 MECTa TOUEK. YMETh OINpeleNiTh
OMCCEKTpUCY yIJla M CEpPeIWHHBIA MEPHEeHINKYIIP K OTPEe3Ky Kak

TCOMETPHUICCKUEC MECTA TOUCK

6.11

DopMyIHpoBaTh OINpeNeICHHUs] OKPYKHOCTU U KPyTa, XOpJbl U AMaMeTpa
OKPY>KHOCTH, TIOJb30BaTbCsi MX CBOMCTBAMH. YMETh IPUMEHSTH 3TU

CBOMCTBaA IIpu pCUICHUHA 3a1a4

6.12

Brnaners NOHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh e€ 1eHtp. Ilomp3oBaThCs (pakTaMu O TOM, YTO OHUCCEKTPHUCHI
YIJIOB TPEYroJIbHUKA MEPeceKaroTcsl B OJHOM TOYKEe, U O TOM, 4YTO
CepeMHHbIC MEPIEHANKYISAPBl K CTOPOHAM TPEYTOJIbHUKA [1EPECEKAIOTCS

B OJHOU TOUKE

6.13

Bnagets noHsATHEM KacaTeNbHON K OKPYKHOCTH, I10JIB30BAThCs TEOPEMOM
O INEPIEHIUKYIIPHOCTH KacaTeIbHOW U PaJnyca, IPOBEIEHHOIO K TOYKE

KaCaHUusA

6.14

ITons30BaThCA HpOCTeI;'IIHPIMI/I reoOMCTPpUICCKUMU HCpPaBCHCTBAMU,

IIOHHMMATh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITL OCHOBHBIC T€OMCTPHUYCCKUC ITOCTPOCHUSA C TIOMOIIBIO TUPKYIIA

U JIMHEUKHA

8 KIIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
06p330BaTeJII)HOI7I nporpaMmmbl OCHOBHOI'O 001ero 06pa303amm

6

6.1

I'eomerpus

Pacno3naBath OCHOBHEIC BHbI ‘-IeTI)Ipéxyl"OJ'IBHI/IKOB, HUX DJJIEMCHTHI,

IIOJIb30BAaThCS UX CBOMCTBaAMU IpH pCHICHUU T'COMECTPUUCCKUX 3a/1avd

6.2

6.3

HpI/IMeHHTL CBOICTBA TOYKH NnepeCceUCHrs MCINAaH TPCYTOJIbHUKA (ueHTpa

Macc) B peIlieHnH 3aa4

Brmagete mnoHATHMEM CpeoHEH JIMHUM TPEYroJIbHUKA W TpaIlelHH,
IPUMEHATh UX CBOICTBA MpU PEIIEHUHM TIEOMETPUYECKHX 3ajad.
ITonb3oBatbes Teopemon Paneca W TEOPEMOW O MNPONOPLHOHAIBHBIX

OTpPE3Kax, MPUMCHATH UX IJIA pCHICHUS NPAKTUYCCKUX 3a/1a4

6.4

[IpuMeHsATH  TpU3HAKM  MONOOMS  TPEYroJbHHUKOB B PELICHUU

TCOMETPHUICCKUX 3aaa4d




6.5

6.6

6.7

[Tonp3oBatbest Teopemoit Iludaropa mms permeHuss reOMETPUUECKHX H
MMPAKTUYCCKUX 3aj1ay. CTpOI/ITB MAaTeMaTUYCCKYIO MOACIIb B IPAKTUICCKUX
3aJja4ax, CaMOCTOSITENILHO JIeJIaTh YePTEK U HAXOIUTh COOTBETCTBYIOIINE

JJIMHBI

Bnagers noHATHAMH CMHYCa, KOCHMHYCAa W TaHI'CHCa OCTpOro yrija
MIpAMOYT'OJIbHOI'O TPCYIrOJIbHHKA. ITonp30BaTbCA ATUMM HOHSATHSIMH JJIA

peICHUA NPAKTUYCCKUX 3a/1avd

Bbruucnate  (pa3auyHBIME - CIOCO0AMM) IUIOIIAAb TPEYTOJbHUKA U
IUIONIAIM  MHOTOYTOJIbHBIX  (Quryp (mosib3ysch, TrAe HEOO0XOIMMO,
KaJbKyJIATOpoM). [IpUMEHSTh MONydYeHHbIE YMEHHS B HPaKTHYECKHX

3aJadax

6.8

Biagete NMOHATUSAMM BIMCAHHOTO U LEHTPAJIBHOIO YIUIA, UCIIOIb30BaTh
TEOPEMBI O BIIMCAHHBIX yIiax, yrilax MEeXAy XOpJaMu (CEeKYLIMMU) U yIiie

MCKIAY KacaTeJIbHOHM 1 XOpI[Oﬁ IIpHu pCHICHUH I'COMCTPUYICCKUX 3ada4d

6.9

BJ'IaIIeTI) INOHATHUEM  OIMMCAHHOTO  YCTBIP éXYTOJ'II)HI/IKa, IMPUMCHATH

CBOMCTBA OITMCAHHOT'O I-IeTpréX}’l‘OJ’I]&»HI/IKa IIpu pCIICHUH 3a1a4

6.10

HpI/IMeHHTb IMMOJIYYCHHBIC 3HAHH HA ITPAKTUKE — CTPOUTH MATEMATUYCCKUC
MOACIN OJId 3adad peanLHoﬁ JKU3HU W MPOBOAHUTH COOTBETCTBYIOIIHC
BBIUUCJICHUA C IPUMCHCHHUEM HOI[O6I/I$I U TPUTOHOMETPUHA (HOHBSYSICB, rac

HE00X0IUMO, KaJIbKYJIATOPOM)

9 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

HpOBepﬂeMble NMPEAMETHBLIC PE3YyJIbTAaThbl 0CBOCHUSA OCHOBHOM
06p330BaTeJII)HOI7I nporpaMmmbl OCHOBHOI'O 001ero 06p830BaHI/IH

6

6.1

I'eomerpus

3HaTh TPUTOHOMETPUUECKHE (DYHKIIUU OCTPBIX YIJIOB, HAXOOUTh C HX
IIOMOULIBIO  PA3JIMYHBIE AJIEMEHTHl IPSAMOYIOJBHOTO TPEYroJbHUKA
(«petreHue MPSMOYTOJIBHBIX TPEYroJbHUKOB»). HaxomuTs (¢ momouibio

KaJIbKYJIATOPA) JUTMHBI U YTIIBI 711 HETAOJIMYHBIX 3HAYCHU I

6.2

ITons3oBaThCs (I)OpMyJ'IaMI/I MMPUBCACHUA n OCHOBHBIM
TPUTOHOMETPHYCCKUM TOXACCTBOM [JIA HAXOXICHHUA COOTHOIICHUM

MCXKAY TPUTOHOMCTPUICCKUMU BCINYNHAMU




6.3

6.4

6.5

Hcnonb3oBarh TEOpeMbl CHHYCOB M KOCHUHYCOB [l HAXOXIEHUS
pPa3IMYHBIX JJIEMEHTOB TPEYroJbHUKA («PELIEHUE TPEYrOIbHUKOBY),

IIPUMCEHATH UX IIPU PECIICHUH IT'COMETPHUICCKUX 3ada4

Brnamerp moHATHSMH TpeoOpa3oBaHUS MOIOOHMS, COOTBETCTBEHHBIX
DJIEMEHTOB TMOAO0OHBIX ¢uryp. [lonb30BaThCsi CBOWCTBaMHU IMOA00US
MPOU3BOJBHBIX (PUTYp, YMETh BBIYUCIATH JIMHBI U HAXOAWTH YIJIBI Y
nonoOupIX Quryp. IlpuMeHATH CBOWCTBa MOJO0MS B MPaKTUYCCKUX
3ajadax. YMETh MPUBOAUTH MPUMEPHI MOJO0OHBIX (PUTYP B OKpYXKAFOIIEM
MUpe

[Tonp30BaTbess TEOpeMaMH O TPOU3BEICHHH OTPE3KOB XOpA, O

MMPOU3BCACHUUN OTPE3KOB CCKYIIUX, O KBAApaTe KacaTeJIbHOM

6.6

6.7

6.8

[Tonp30BaTbCsl BEKTOpAaMU, IOHUMATh UX TEOMETPUIECCKUAN U (PU3NIECKHIA
CMBICJI, IPUMEHSTh UX B PELICHUH F'€OMETPHUECKUX U (PU3UUECKUX 3a]1ay.
ITpyMeHATh cKaJIIpHOE IIPOU3BENECHNE BEKTOPOB Ul HAXOXKACHUS JUIMH U

yIJI0B

ITonp30BaThCs METOJIOM KOOpAWHAT Ha IINIOCKOCTHU, IIPUMCHATL €TI0 B

pCeICHUU TCOMETPUUCCKUX U ITPAKTUYCCKUX 3aa1

BJ'IaI[eTL IIOHATHUAMU IMPpaBUJIBHOT'O MHOTI'OYT'OJIbHHKA, JJINHBI
OKPY’KHOCTH, JJIMHBI JYI'H OKPYKHOCTU U paZ[HaHHOﬁ MCEpPLBI yrja, YMCTb
BBIUUCIIATE IJIOOIAAb Kpyra M C€ro JacTew. HpI/IMCHﬂTI) IMMOJIYYCHHBIC

YMCHUA B IPAKTHYCCKHUX 3ajavdax

6.9

HaxoauTth ocu WM LEHTPhl CUMMETPUH (QUTYp, MPUMEHSATH IABHKCHUS

IJIOCKOCTH B IIPOCTEHIINX CIIydasx

6.10

IIpuMeHATH 0JIy4eHHBbIE 3HAHUS HAa IIPAKTUKE — CTPOUTH MATEMAaTUYECKHE
MOJENIA JUIsl 3aad peaJbHOM XU3HH WU IMPOBOJHUTH COOTBETCTBYIOIIWE
BBIUMCJICHHSI C TIPUMEHEHUEM 01001 U TPUTOHOMETPUUECKHUX (PyHKIMH

(TIOJIB3YSCh, T1Ie HEOOXOIUMO, KAIBKYJIATOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
6 ['eomerpus
HavanbHble nouaTHs reomerpun. Touka, npsmas, 0Tpe30K, Jyd. Yroi. Buast
6.1 yrioB. BeprukaneHble M cMexHblEe yrubl. buccekrpuca yria. Jlomanas,
MHOTrOyrojbHuK. [lapamiensHOCTh U NEPIEHAUKYISAPHOCTD IPSIMbBIX
6.9 Cummerpuunbie  ¢urypbl. OCHOBHBIE CBOICTBa OCEBOHl CHMMETpHUH.
' [TprMeprl CUMMETPHUH B OKPYXKAKOIIEM MUPE
6.3 OcHOBHBIE TIOCTPOEHHUS ¢ NOMOUIBIO LUPKYJS W JIMHEHKH. TpeyroybHUK.
' Bricora, mennana, OuccekTpuca, UX CBOWCTBa
6.4 PaBHOOEe/IpeHHBII W  pPaBHOCTOPOHHUH TPEYroNbHUKH. HepaBeHCTBO
' TPEYroJbHUKA
65 CBoiicTBa W TpPHU3HAKH PABHOOEIPEHHOTO TpEyrojbHHUKA. I[Ipu3HaKu
' paBEeHCTBA TPEYTOJbHUKOB
6. CpolicTBa M TNpU3HAKK MapauledpHbIX npsambeix. Cymma  yrjios
' TpeyrojbHUKa. BHENIHNE yribl TpeyroibHUKA
[TpsimoyronbHbIN  TpeyroiabHUK. CBONCTBO MeIHaHbl MPSIMOYTOJIBLHOTO
6.7 TPEYrojabHUKa, TPOBENEHHOW K TuUnoreHy3e. IlpusHakm paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsIMOYTONIbHBIN TPEyroJbHUK C YTIIOM B
30°
HepaBeHcTBa B T€OMETpHUU: HEPABEHCTBO TPEYTOJBHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa O OoJbIleM Yyrie u OoJblIeld CTOpPOHE
TpeyrojabHUKa. IleprenauKynsp U HaKJIOHHAsS
6.9 I'eomeTpruueckoe MecTo TOUYEK. buccekTpuca yrima U cepeAMHHBIN
' NEPIEeHIUKYIAP K OTPE3KY Kak FTeOMETPHUECKHE MeCTa TOUEeK
OkpyXHOCTb M Kpyr, XOpJa M JUaMeTp, HX CBoiicTBa. B3amMmHoe
6.10 pacrojioKeHNe OKPY)KHOCTH W TpsMoi. KacatempHas W cekymas K
OKPYXHOCTH
6.11 Okpy’XKHOCTb, BNMCAaHHas B yroj. BrucaHHas m onucaHHas OKPYKHOCTH
' TpeyrojbHUKa




8 KUIACC

Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS

6 I'eomerpust

6.1 UYersipéxyronbauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMoyroibHUK, pOMO, KBaZpaT, X MPU3HAKH U CBOMCTBA

6.3 Tpaneuus, paBHOOOKas Tpamemnus, €€ CBOICTBA W  INPHU3HAKH.
' [IpsimoyronbHas Tpanenus

6.4 Meron ynBoenus Menuansl. LlenTpansHas cummerpus. Teopema Paneca u
' TEeopeMa O MPOIOPIIUOHAIBHBIX OTPE3Kax

6.5 Cpennue TMHUM TpeyrojbHUKa U Tpaneuuu. L{eHTp macc TpeyroipHuKa

65 [Tonobue TpeyroiabHUKOB, koddduument mnomobus. Ilpusnaku momoOus
' TPEYTOIbHUKOB. [I[pruMeHeHe MOA00US IPU PEIICHUH MPAKTUICCKUX 33129

6.7 @opMynbl IS IJIONMIAA TPEYroJibHUKA, MapajuiesiorpaMMa, pomba u
' Tpaneuuu

6.8 CpoiicTBa Tuiomaneii reomerpuueckux ¢uryp. OTHOIIEHUE IUIOMIACH
' oI00HBIX pUryp

6.9 Brrunciienune miomaiei TpeyrojJJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaTON
. Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu peuieHuu
' MPaKTUYECKUX 3a/1a4

CuHyC, KOCMHYC, TAHT€HC OCTPOTO yria MPsIMOYT'OJbHOIO TPEYrOJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. [pPUrOHOMETPUYECKHE
¢bynkuuu yrios B 30°, 45° u 60°

6.1 Bnucannbie 1 UEHTpalIbHbIE YTJIbI, YTOJl MEXIY KacaTeabHON M XOpIOM.
' VYTpl MeXIy XOpJaMy U CEKYIITUMHU

6.13 BrnrcanHble v onrcaHHbIe YETHIPEXYTOIbBHUKHI

6.14 B3anmHoe pacnonokeHue AByX OKpykHocTeil. KacaHue oxkpyKHOCTEH.
' OO01mue KacaTelbHbIE K IBYM OKPYKHOCTSIM

9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHMS
6 I'eomeTpus




Cunyc, kocunyc, TanreHc yrioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPUUECKOE

ol TOKAECTBO. POPMYJIBI IPUBEACHHUS
Pewmenne tpeyronsHukoB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Pemenue
6.2 IIPAKTUYECKUX 3alad C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpaszoBanue momodus. [1omodre COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 IpoOU3BENEHUHU OTPE3KOB XOPA, TEOPEMBI O IPOU3BEAECHUH OTPEZKOB
' CEKYILUX, TEOpeMa O KBaJpaTe KacaTeIbHOU
Bekrop, onmnuHa  (MOAyNb)  BEKTOpa,  COHANpAaBJIEHHBIE  BEKTOPHI,
65 IIPOTUBOIMOJIOKHO HANpaBICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONI€palliy HaJl BEKTOpaMu. Pa3nokeHue BeKTopa 1o JBym
HEKOJUIMHEApHBIM BEKTOpaM
6. Koopaunats! Bektopa. CKalsipHOE IPOU3BEIEHUE BEKTOPOB, IPUMEHEHHUE IS
' HAXO0XACHUS JUIMH U YIJIOB
JlexapTOBBI KOOPAMHATHI HA IIJIOCKOCTH. Y PABHEHUS NPSAMOU U OKPYKHOCTH B
6.7 KOOpJMHATAaX, IEPECEUECHUE OKPYKHOCTEN U NPAMBIX. MeToa KOOpAUHAT U €ro
MIpUMEHEHNE
6.8 [TpaBuUIBHBIE MHOTOYTOJIBHUKH
6.9 JlinHa okpyxHOCTU. I'panycHast U paauaHHas Mepa yriia, BbIUUCICHHE JJIMH
' YT OKPY>KHOCTEN
6.10 [Inomane kpyra, ceKTOopa, CErMmeHTa
6.11 JIBUKEHMsI TIJIOCKOCTH M BHYTPEHHHE CHMMETpUM (uryp (3aemMeHTapHbIe

npencrasienus). [Tapamiensuslit nepenoc. [ToBopot




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPAMMbI OCHOBHOI'0
o01mero oopazoBanusi Ha ocHoBe ®PI'OC

YMeHue ornepupoBaTh MOHATUSMHU: MHOXKECTBO, IOAMHOMXECTBO,
omepanuu HajJ MHOXKECTBAMH; YMEHHUE ONEPUPOBATH MOHSATHUSIMHU:
rpad, CBs3HBIN rpad, AepeBO, LUK, TPUMEHATh UX MPH PEHICHUU
3aja4; yYMEHHE UCIONb30BaTh TpapHUuecKoe IpelCTaBlICHHE
MHOJKECTB ISl OIKCAHUSl pealbHbIX IMPOLIECCOB U SIBICHUM, MpuU

pELICHUH 3a/1a4 U3 IPYTUX YIeOHBIX IPEIMETOB

YMeHue onepupoBaTh MOHATUAMU: ONPEACIICHUE, AaKCHOMA, TEOPEMA,
JI0Ka3aTeNNbCTBO; YMEHHE paclo3HaBaTh WCTUHHBIE U JIOKHBIC
BBICKA3bIBAaHUS, NPUBOJIUTH IPUMEPbI U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTpULAHUSA BBICKQ3bIBAaHU M

YMeHue onepupoBaTh MOHATHAMH: HaTYpaJlbHOE YMCIIO, IPOCTOE U
COCTaBHOE 4YHUCIO, JEIMMOCTh HAaTypaJIbHBIX YHCEN, IPU3HAKU
JETUMOCTH, 1eJI0e YHUCII0, MOAYJb YUCIa, OOBIKHOBEHHAs JIpo0b U
JecsiTUUHas ApoOb, CTAaHJAPTHBIN BUJI YKCIA, PallMOHAIILHOE YHCIIO,
UppalMOHAIBHOE YHCIIO, apU(PMETHUYEeCKUH KBaJpaTHBIM KOpEHb;
YMEHHME BBINOJHATH JCHCTBUSL € UUCIAMM, CpaBHUBAaTh W
YIOPSAOYMBATh 4YMCIIA, NPEACTABJIATH YUCIA HAa KOOPAMHATHOU
NpsIMON, OKPYIJIATH YHUCIA; YMEHHUE JeNlaTh MPUKUIKY U OLEHKY

pe3yibTara BBIUMCIICHU N

YMeHue onepupoBaTh MOHATHUSMU: CTEIEHD C LIEJIBIM OKa3aTeIeM,
apuMeTUIECKHUI KBaIpaTHBIN KOPEHb, MHOTOUJICH, alredpandecKas
IpoOb, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTEICHH
OOJbIIIe €AMHUIBI, YMEHHE BBHITIOJHATH PAcU€Thl MO (QopMyIam,
npeoOpa3oBaHus IENbIX, JAPOOHO-PAMOHANBHBIX BBIPAXKCHUH U
BBIPAXKEHUI C KOPHAMH, PA3JIOKEHHE MHOTOWICHA HA MHOXKUTEIIH, B
TOM YHCIE€ C HUCHOIb30BaHWEM (OPMYIT Pa3HOCTH KBAJApPaTOB H

KBaJlpaTa CyMMbI U pa3HOCTH




YMeHue onepupoBaTh NOHATHAMU: YACIOBOE PABEHCTBO, YPABHEHHE
C OJHOW INEPEMEHHOW, YHUCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE PEIlaTh JUHEHHbIE U KBAJPATHHIC YPABHEHUS,
JIPOOHO-PAIMOHAIBHEIE YPaBHEHUSI C OJTHON NEPEMEHHOM, CHCTEMBI
JBYX JTMHEHHBIX YPAaBHCHUH, INHEHHBIC HEPABCHCTBA U UX CUCTEMBI,
KBaJpaTHbIE ¥ JApPOOHO-pallMOHANbHBIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IPU PELICHUH 3a1a4 U3 JPYTUX [IPEAMETOB
U MPaKTUYECKUX 3aJad; YMEHHUE MHCIIOJIb30BaTh KOOPAUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTb JJISl MU300pakeHUs peleHHi

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHne onepupoBarh MOHATHAMU: QYHKIHS, TpaduK GyHKIHH, HYIH
byHKuHMY, IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEXYTKH
BO3pacTaHus, yObIBaHUS, HauOOJbIlIee W HAUMEHbIIEE 3HAUCHUS
byHKLUY; YMEHHE OIIEpUpPOBAThH MOHSTHUSIMMU: npsivasi
POTIOPIMOHATILHOCTD, JINHEHHAsT PYHKIUS, KBaApaTHIHAs (QyHKIHS,
oOpaTHasi MPONOPLUUOHAIBHOCT, Mapaloiya, rumnepobosia; yMmeHHe
ctpouth rpaduku  (GYHKOWH, WUCHONB30BaTh Trpadukd IS
OIPENENICHUsI CBOMCTB IMPOLECCOB U 3aBUCUMOCTEH, Ul PEIICHUS
3aja4 U3 APYrux y4yeOHBIX NMPEAMETOB U pEabHOM KU3HU; YMEHHE

BBIpaXaTb (I)OpMy.]'IaMI/I 3aBUCUMOCTU MCIKAY BCIIMIYNHAMU

YMeHue  onepupoBaTb  NOHSTHUSAMM: IIOCJIEI0BATENBHOCTD,
apugmernueckas U TEOMETpUYECKass IPOrpecCUd; yMEHHE
UCIIOJIb30BaTh CBOICTBA MOCJIEN0BATEIbHOCTEH, (DOPMYIIBI CYMMBI U
o0IIero wieHa Mpy PeLIeHUH 3a1ad, B TOM YUCIE 3aJad U3 JPyrux

y‘Ie6HLIX MNpeaAMETOB U peaﬂBHOP’I KHU3HU

YMeHne pemarh 3aa4u pa3HbIX THUIIOB (B TOM YHCIIEC Ha MPOIEHTHI,
IO W 4YacTd, NBIDKEHUE, paboTy, IEeHY TOBapOB U CTOMMOCTH
MMOKYTIOK ¥ YCJIYT, HAJIOTH, 3a7[a41 U3 00JIaCTH YIIPaBICHUS JIMUHBIMU
U ceMeWHbIMH (UHAHCAMH), YMEHHE COCTaBISTh BBIPAKEHUS,
yYpaBHEHUs, HEPABEHCTBA M CHCTEMBI [0 YCIOBHUIO 3a/1ayH,
MCCJIEIOBATh MOyUYEHHOE PEIIEHUE U OLIEHUBATh MPABIONOA00HOCTh

MTOJIyYEHHBIX PE3YJIbTATOB
YMeHue onepupoBaTh NOHATUSAMU: (GUTYpaA, TOUKA, OTPE3OK, IpsimMas,
Iyd, JIOMaHasi, yroi, MHOT'OYTOJIbHUK, TPEYrOJIbHUK,

paBHOOEAPECHHBIN u PaBHOCTOPOHHHMIA TPEYTrOJbHUKH,




NPSIMOYTOJIBHBIN TPEYroJIbHUK, MelnaHa, OUCCEKTpPHCa U BBICOTA
TPEYrojibHUKA,  YETHIPEXYrOJbHHUK,  Mapajuiejiorpamm,  pomo,
OpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (HUTypamH;
YMEHHE peliaTh 3a/Ja4d, B TOM YHUCIE U3 TOBCEIHEBHOM JKHU3HH, Ha
HaXO0X/I€HNE F€OMETPUUECKUX BEJIUUYHUH C IPUMEHEHUEM U3YyUYEHHBIX

cBoMcTB (huryp u pakToB

10

VMeHHe ONepHpoBaTh MOHATHSIMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh U MEPICHIUKYIISIPHOCTD MPSMBIX,
Yroi MEXIy MPsIMbIMH, HEPICHIUKYISP, HAKIOHHAS, MPOCKLUS,
nogodue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHUTEIIPHO TOYKH U TPSIMOW; YMEHHE paclo3HAaBaTh PaBEHCTBO,
CUMMETpHIO W momobue  ¢Guryp,  HapauielbHOCTh U

NEPHNCHAUKYIIAPHOCTD IIPAMBIX B OKPY’KarOIEeM MHUPE

11

VYMeHue onepupoBaTh IOHATHAMM: JUIMHA, PAcCTOSHHUE, Yol
(BeMMYMHA yIJia, CHHYC U KOCHHYC yIJla TPEyroJIbHHKa), IIOIIAb;
YMEHHUE OLICHUBATh Pa3Mepbl IPEIMETOB U 00BEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHE MPUMEHATh (OPMYNIbI NEepUMeTpa U IUIOUIaau
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOIIAAM Kpyra, oobema
IPSIMOYTOJIBHOTO MapajlieseNnuIe a; yMEHUEe MPUMEHITh MPU3HAKU
paBEHCTBAa TPEYTOJBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopeMy Iludaropa, TpUTrOHOMETPUYECKHUE COOTHOLICHUS JUIS

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, i (ONENEY

12

YMeHue wu300paxarb IJIOCKHE QUrypsl M HMX KOMOHMHAaIUW,
IIPOCTPAHCTBEHHbIE (UTYPHl OT PYKH, C IHOMOUIBIO UYEPTEKHBIX
MHCTPYMEHTOB M DJIEKTPOHHBIX CpEACTB IO TEKCTOBOMY WIIU

CUMBOJIbHOMY OIIMCAHUTO

13

YMeHue ONepupoBaTh TMOHATUAMHU: MNPAMOYroJibHad CHCTCMaA
KOOpJWHAT, KOOpJAWHATBI TOYKH, BCKTOpP, CyYMMa BECKTOPOB,
MMPOU3BCACHUC BCKTOpPAa HaA YHCIO, CKaJIAPHOC TMIPOU3BCACHUC
BCKTOPOB, YMCHHUC HCIIOJIB30BaThb BCKTOPbBI W KOOPJAWHATHI JJId
MNPEACTABJIICHUA JAHHBIX W PCIICHHUA 3aJla4, B TOM YHCJIC U3 APYTHUX

y49eOHBIX TIPEIMETOB U PEATbHON KU3HU

14

YMeHHne onepupoBaTh TOHSATHSMHU: CTOJIOMKOBBIE M KPYrOBBIE

qUarpaMMbl, TaOJMMIBI, CcpeaHee apudMeTHUecKoe, MeAHaHa,
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HauOoJIbIlIee U HAaMMEHBIIIEE 3HAUCHHUS, pa3MaxX YHCIOBOTO Habopa;
YMEHUE W3BJIEKAaTh, HMHTEPIPETUPOBATH H  IMPEoOpPa3OBHIBATH
UHPOPMAIIHIO, TIPEJCTABICHHYI0 B Ta0JIMIaX W Ha Judarpammax,
OTPAXKAIONIYIO CBOMCTBA U XapAaKTEPUCTUKHU PEATbHBIX MPOIECCOB U
SIBJICHHI; YMEHHE pACIO3HABaTh W3MCHUYUBBIC BEIWYMHBI B

OKPYXaIOIIeM MHpPE

YMeHue oneprupoBaTh MOHATUSMHU: CIyYalHBIM OMNBIT (CIydaiHbIN
AKCIIEPUMEHT), JJIEMEHTApPHOE COOBITHE (dJIEMEHTAPHBIA HCXO.)
CIIy4aifHOTO OIBITA, CIyYailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HAXOAUTh BEPOSITHOCTH CIIy4alHBIX COOBITHI B OMbBITaxX ¢
PaBHOBO3MOYXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aJjaud METOJOM OPraHW30BAaHHOTO mepedopa U ¢ UCHOJIb30BaHUEM
IIpaBWJla YMHOXKEHUS; YMEHUE OLIEHUBAaTh BEPOSITHOCTH pPEalIbHBIX
COOBITHIA U SBIICHUI, TOHUMATh POJIb MIPAKTHUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpY)KAalolleM MHpPE U B IKU3HH,
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YKHCEN U €TO POJIBIO B MAaCCOBBIX SABJICHUAX

YMeHue BbIOMpaTh MOAXOASIINNA HM3YYEHHBI METOJ JUIsl pElIeHUS
3a/1a4y, IIPUBOJUTH IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U KU3HH, PACIIO3HABATH IPOSBICHUE 3aKOHOB MATEMATHKHU
B HCKYCCTBE, OIIMCBIBATH OTHAECIBHBIC BBIJAIOLINECS DPE3YJIBTATHI,
MIOJIy4EHHBIE B XOJ€ Pa3BUTHS MATEMATHKU KaK HayKH, IPUBOIUTH
IpUMEpPBl  MAaTEeMaTUYECKUX  OTKPBITMM W HX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH




IHHEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 31eMEHT COAEP/KAHUA

1 Hucna u BBIYUCICHUS

11 Harypanbnsle u nensie yucna. [Ipu3Haky 1e1MMOCTH LIEIbIX YUCE

1o OOBIKHOBEHHBIE U JIECATUYHBIE JPOOM, MPOLEHTHI, OECKOHEYHBIE
' MIEPHOINIECKHE IPOooH

13 Panmonanbhbele uyucna. ApupMeTHuecKkue OoIepalud ¢ PaluOHATIbHBIMU
- qucIaMu

14 JlelicTBUTENbHBIE YnCia. ApH(PMETHYECKHUE ONIEPALUH C JeHCTBUTEIbHBIMU
- qucIaMu

15 [TpubnnxEHHbIE BBIYMCICHUS, IPABUIA OKPYIJICHUs, PUKUAKA U OLCHKA
- pe3yibTara BBIYMCICHUN
2 AnrebOpandecKue BhIPaXKCHHUS

2.1 bykBeHHble BbIpaXeHUs (BBIPaXKEHUS C IEPEMEHHBIMU )

29 Crenens ¢ nenbM nokasareneM. CTENEHb ¢ pallMOHAIBHBIM [TOKA3aTEIEM.
- CBoiicTBa cTeNIeHU

2.3 MHorouneHsl

24 Anrebpandeckas 1po0b

95 Apudmernueckuii  KopeHb  HaTypaibHON  cremeHu. J[leiictBus ¢
' apu(pMeTHYECKUMHU KOPHAMHU HaTypaJIbHOM CTETIEHU
3 VYpaBHEHMSI U HEPABEHCTBA

31 Ienbie u 1poOHO-panoHaNbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH
. ypaBHEHUH

39 [enble u npoOHO-panMoHaIbHble HEpaBeHCTBA. CUCTEMBI U COBOKYITHOCTH
' HEPABEHCTB

3.3 Permrenne TekCTOBBIX 3a1a4
4 YucnoBsle OCIEN0BATEIBHOCTH

4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIE0BATEILHOCTEH




Apudmerndeckass M reoMeTpuueckas mnporpeccuu. Popmyna CI0XKHBIX

4.2
MIPOIICHTOB
) OyHKIMH
OyHk1ua, cnocoObl 3amanus (GyHkiuu. ['paduk dyakmum. OO6nacTh
ONpeNieJIeHUs] M MHOXECTBO 3HadeHMH ¢yHkumu. Hymm QyHxoum.
5.1. [TpomexxyTKH 3HaKOMOCTOSIHCTBA. [IpOMEX)yTKM MOHOTOHHOCTH (DYHKIIWH.
MakcumymMbl ¥ MUHUMYMBbl (QyHKuMu. HawmOonbinee u HauMeHbIee
3Ha4YeHHEe (PYHKLUU HA IPOMEKYTKE
6 Koopaunats! Ha IPsIMO U INIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlekapTOBbI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GpuUrypsl 1 UX CBOMCTBA
7.2 Tpeyronbauk
7.3 MHOroyrojabHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4eckix BEJIMYUH
7.6 BexTops! Ha MIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'padms




