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MNOACHUTEJIbBHAS 3AIINCKA

I'eomeTpus Kak OAVH M3 OCHOBHBIX Pa3/eiIOB IIKOJBHOM MaT€MAaTHKH, UMEIOIIUM CBOEH
LENBI0 00ECleYUTh M3y4YE€HUE CBOWCTB M pa3MepoB (UIyp, MX OTHOILIEHUH U B3aUMHOE
PacCIOIOKEHUE, ONMPAETCSl Ha JIOTMYECKYIO, [TOKA3aTelbHYIO JIMHHIO. LIEHHOCTh W3ydeHHsd
TreOMETPUH Ha YPOBHE OCHOBHOTO O0IIEro 00pa30BaHUs 3aKI0YAETCs B TOM, YTO O0YJaroIuiics
YUUTCS TPOBOJAUTH JOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTMUECKUE YMO3AKIIOUYECHMUS,
JIOKa3bIBaThb MCTHHHBIC YTBEPKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IIPOBOJMTH
paccyXIeHHs «OT IPOTUBHOI0», OTJINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHbIE
YTBEPKACHHUS.

Bropoil nenbro n3y4eHuss TeOMETpUU SBIIAETCS UCIIOIb30BAHUE €€ KaK MHCTPYMEHTA IPH
PELICHNH KaK MaTeMaTHUYECKHX, TaK W IPAKTUYECKMX 3a]ad, BCTPEYAIOIIMUXCS B PEATbHOU
Ku3HU. OOydaroluiicss TOMKEH HAy4dMTbCs OINPENEIUTh I'€OMETPHUECKYIO (Urypy, ONUCATh
CJIOBaMH JAHHBIA 4epTEX MM PUCYHOK, HAWTH IUIOLIANb 3€MEJIBHOIO y4acTKa, pacCuUTaThb
HEOOXOJUMYIO JIJIMHY ONTOBOJIOKOHHOTO Kabenst win TpeOyeMble pa3Mepbl Tapaxka JUis
aBTOMOOMJIS. DTOMY COOTBETCTBYET BTOpPAs, BBIUMCIUTEIbHASI JMHUSA B U3YYEHUU IE€OMETPHUHU.
Ilpu pemeHun 3agady  MPAKTHYECKOro  XapakTepa OOy4aroIIMICS  y4UTCSl  CTPOMTH
MaTEMaTUYECKUE MOJEIN pEAIbHbIX JKU3HEHHBIX CHUTYyallMil, NpPOBOJUTH BBIYMCIEHUS U
OLICHMBATh aJIEKBATHOCTb ITOJIYYEHHOT'O pPe3yibTaTa.

KpaiiHe BaxHO NOJYEPKUBATH CBSI3U T€OMETPUU C APYTUMHM Y4E€OHBIMH INpEAMETaMH,
MOTHUBUPOBaTb  MCIIOJIB30BaThb  ONPEACICHHUs  TIEOMETPUYECKUX  (GUIyp UM MOHATHH,
JIEMOHCTPUPOBATh MPUMEHEHHE MOJTYYCHHBIX YMEHUH B (pU3MKe U TeXHUKE. DTU CBSA3U HanboJee
SIPKO BUJIHBI B TeMax «BekTopel», «TpUroHOMETpUYECKHE COOTHOLIEHUS», «MeToa KOOpAUHAT»
u «Teopema ITucdaropay.

YueOHsblii kypc «l'eomMeTpus» BKIIOYAET CIECIYIONIME OCHOBHBIE Pa3lieibl COJECPIKAHUS:
«['eomerpuueckne ¢GuUrypsl W HX CBOWCTBa», «VI3MepeHHEe TEOMETPHUECKUX BEIUUYHUHY,
«/lexapToBBl ~ KOOpAMHATBl Ha IUIOCKOCTW», «BekTopel», «/IBUXKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanus MOIO00US.

Ha u3ydenue yuebnoro kypca «I'eomerpusi» oroautcs 204 gaca: B 7 kimacce — 68 yacoB
(2 waca B Hezeno), B 8 kimacce — 68 vacoB (2 yaca B Heneno), B 9 kinacce — 68 yacos (2 vaca B
HEJIETTIO).



COJEP)KAHUE OBYYEHUA
7 KJIACC

HavanbHble moHsATHUS TeomeTpuu. Touka, mpsiMasi, OTPe30K, Jiyd. Yrosu. Bumabl yrios.
BeprukansHple UM CMexXHBIE yIUIBl.  buccekrpuca yrma. JlomaHas, MHOIOYIOJBHHK.
[TapannenbHOCTb U EPIEHAUKYISIPHOCTD MPSMBIX.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA OCEBOM cUMMETpHH. [IpuMepbl cuMMeTpun
B OKPY’KAIOIIEM MUDE.

OcHOBHBIE TIOCTPOEHHS C IIOMOLIbIO LUPKYJIS M JIMHEHKHU. TpeyronbHUK. BricoTa,
MenraHa, OMCCEeKTpHCca, X CBOMCTBA.

PaBHOOEIpEHHBIN U PABHOCTOPOHHUHN TPEYroJbHUKU. HepaBeHCTBO TpeyrojabHUKA.

CroiicTBA W TPU3HAKKH PABHOOEIPEHHOTO TpeyrojdbHUKA. I[Ipw3Haku paBeHCTBA
TPEYrOJIbHUKOB.

CBolicTBa M NpU3HAKU NapajuieNbHbIX NpsAMbIX. CyMMa YIJIOB TpeyrojpHUKa. BHeniHue
YTJIbI TPEYTOJIbHUKA.

[IpsamoyronbHbI TpeyroibHUK. CBOWCTBO MEAHMaHbl MPSAMOYTOJIBHOTO TPEYTrOJIbHHKA,
IPOBEACHHOW K runoreHyse. IIpusHaku paBeHCTBa IPSMOYTOJBHBIX TPEYTrOJIbHUKOB.
[IpsiMmoyrobHBIN TPEYTroJIbHUK C YoM B 30°.

HepaBeHcTBa B reOMETpHUM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JOMAHOM,
TeopeMa 0 OOJIbIIeM yriie 1 0oJblIeH CTOpoHE TpeyrodbHuKa. [leprneHaukynsap 1 HaKIOHHas.

I'eomerpuueckoe Mecto Touek. buccexkrpuca yrima M cepeqUHHBIA NEPIEHIUKYISAP K
OTpE3KYy KaK Fr€OMETPUUECKHE MECTA TOYEK.

OKpyXHOCTh U Kpyr, XOpJla M JuUaMeTp, MX CBOWCTBa. B3amMHOe pacnosiokeHue
OKpYyKHOCTH M mnpsmoil. KacatenbHas u cexymass K OKpyKHOCTH. OKpy>KHOCTb, BIHMCAHHas B
yroJ. BiucanHast 1 onucaHHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYetpipéxyronpHuku. [lapamnenorpamm, ero mnpu3HaKu W CBOWMCTBA. YacTHble ciydyau
napaiesorpaMMoB (TIPSMOYTOJIBHUK, poMO, KBaapaT), UX NMpPU3HAKU U cBoiicTBa. Tpamenms,
paBHOOOKas Tpamnenus, e€ cBoiicTBa U npu3Haku. [IpsMoyroapHas Tpamerus.

Meron ynBoenusi menuanbl. llenTpanbHas cumMmerpus. Teopema Paneca u Teopema o
MIPONOPLUMOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYroJdbHUKA U Tpaneuuu. LleHTp Macc TpeyronbHUKa.

[Momobue TpeyronbHUKOB, Kodhdumment nogobus. [IpusHaku mogodust TpeyroJbHUKOB.
[TpumeneHnue noo0Ust P PEHICHUH MPAKTUUYECKHUX 3a/1a4.

CroiicTBa 1momanei reomerpudeckux ¢uryp. @opmynbl 1 TJIOMEAAN TPEYrOJIbHUKA,
napaiuienorpaMma, pom6a u tpanernuu. OTHOIIEHHE IUI0IAAeH MoK0OHBIX GUryp.

Brruncnenue niomianeil TpeyroJibHUKOB M MHOTOYTOJIbHUKOB Ha KJIeT4aToil Oymare.

Teopema Iludaropa. Ilpumenenne Tteopemsl Iludaropa mpu pemeHUH TPAKTUUECKUX
3a/ay.

CuHyC, KOCHHYC, TaHI'€HC OCTPOrO yrjia MpsSMOYrOJbHOIO TpeyrojbHHKa. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuuu yriaos B 30, 45 u 60°.

Brnucannbie M LEHTpAJIbHBIE YIJIbl, YTOJd MEKAY KacaTebHOWM W XOPAOW. YTIbI MEKIY
XOpJlaMH W CeKyllMMHU. BrucaHHble U ONHCAHHBIE YETBIPEXYrOJBHUKU. B3aumHoe



pacrmonioxeHue IByX OKpyxkHocte. Kacanme oxpyxkHocrted. OOmme KacaTelbHbIE K ABYM
OKPY>KHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, TaHreHc yriaoB ot 0 mo 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXJ1ECTBO. POPMYJIBI IPUBEACHHUS.

Pemienne tpeyronsHukoB. Teopema KOCHMHYCOB M TeopemMa CHHYCOB. Pemenue
MIPaKTUYECKUX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanne moao6us. [1o061e COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpOM3BENEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUM OTPE3KOB CEKYILUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bektop, nmnuHa (MOAYNb) BEKTOpa, COHANpaBICHHBIE BEKTOPHI, MPOTHUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpAllUHd HaJ
BEKTOpaMHU. Pa3nokeHue BeKTOpa 10 IBYM HEKOJUIMHEApHBIM BeKkTopaM. KoopauHaTel BEKTOpA.
CkansipHO€E MPOU3BEACHNUE BEKTOPOB, IPUMEHEHNUE AJIs1 HAX0XKACHUS JUIMH U YIJIOB.

JlekapTOBbl KOOpPAWMHATHI Ha IUIOCKOCTH. YpPaBHEHUA TNPSMOA M OKPYXKHOCTU B
KOOPJIMHATAX, IEPECEUCHNUE OKPYKHOCTEN U MPAMBIX. MeToa KOOpAUHAT U €r0 IPUMEHEHHE.

IIpaBuibHBIE MHOTOYrOJBHUKU. [[11MHa OKpykHOCTU. ['panycHas u paauaHHas Mepa yria,
BBIUNCJIEHHE JUIMH OyT OKpykHOCTeH. [lnomanp kpyra, cektopa, cermMeHTa.

JIBuKeHMsI TIIOCKOCTH U BHYTPEHHUE CUMMETPUH QUTyYp (3JIeMEHTapHbIE MPECTaBICHNU).
[TapannensHbil epenoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOT'PAMMBbBbI YYEBHOI'O
KYPCA «'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJabTAaThl OCBOCHHS MPOrpaMMbl yueOHOro Kypca «['eomerpus»
XapaKTEepPU3YIOTCA:

1) naTpuoTnyeckoe BOCIIUTAHUE:

NpOSIBIIEHUEM MHTEpeca K TMPOLUIOMY M HACTOSIIIEMY pPOCCHUHCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTMXKCHHMSIM POCCHMCKMX MAaTEeMaTUKOB M POCCUHCKOU
MaTEeMAaTHYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTHKEHUHN B JPYTUX HAyKaX W MPHUKIATHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBHIMIOJHEHHUIO OOSI3aHHOCTEH TpaKAaHWHA W pealu3allid ero Ipas,
NPEJCTABICHUEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHHH, TPOIEAYP TPaKAaHCKOTO oOIecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXXJIEHUIO ITUYECKUX MpOoOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHXKEHUMN
HayKH, OCO3HAHUEM BaXKHOCTU MOPATBbHO-3TUYECKHUX MMPUHIUIIOB B JEATEIBHOCTH YUYEHOTO;

3) Tpya0BO€E BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTHUBHOE yYacTHE B PELICHUH MPAKTUYECKUX 337ad MaTeMaTU4YecKOil
HAIPaBJIEHHOCTH, OCO3HAHMEM BaKHOCTH MaTEeMaTHUYECKOTO 0O0pa30BaHUs Ha MPOTSIKEHUH BCel
JKU3HU JJIs YCIEITHON MPOECCHOHATBHON JAEITETFHOCTA M PA3BUTUEM HEOOXOIUMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYaTbHOW TPACKTOPUH OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTENH;

4) acTeTHYECKOE BOCMIUTAHUE:

CIIOCOOHOCTBIO K HMOIIMOHAILHOMY M JCTETHYECKOMY BOCHIPHUATHIO MaTEMaTHYECKUX
00BEKTOB, 33124, PEIICHU, PacCyKICHUH, YMEHUIO BUJIETh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTAIe B ACSITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIECTBA, NOHUMAaHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4eloBEYECKOH MAeATeIbHOCTH, AITAaloOB €€ pa3BUTUS U
3HAYUMOCTH ISl Pa3BUTHUS LUBUJIN3AIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTH4YeCKON
KyIbTYpOH Kak CpEICTBOM T[IO3HAHWUS MHUpPA, OBIAJCHHEM MPOCTEHIIMMH HaBBIKAMHU
MCCJIEI0BATENbCKOM IEATENbHOCTH;

6) ¢usnueckoe BocnuTaHue, (OpMHpPOBaAHHE  KYJbTYPbl  310POBbA M
IMOLMOHAIBHOIO (JIArONOJIyYusi:

FOTOBHOCTBIO MPUMEHATh MaTEMaTUYECKHE 3HAHMS B HMHTEpPECaxX CBOETO 3J0POBbBS,
BEJICHUS 3[JOPOBOTO 00pasa KU3HU (3I0pPOBOE MUTaHUE, COATAHCHUPOBAHHBINA PEKUM 3aHATUU U
OT/bIXa, peryisapHas (Qu3ndeckass aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBBIKA peIICKCHH,
MpU3HAHHEM CBOETO MpaBa Ha OIIMOKY U TaKOT'o K€ MpaBa JIPyroro 4eloBeKa,

7) 3K0JIOTHYeCKOe BOCTIUTAHHE:

OpHEHTAIle Ha MPUMEHEHUE MaTeMaTHUYEeCKUX 3HAHWUU NJIs pElICHUs 33a1a4 B 00JacTH
COXPAHHOCTH OKpY)Kalolle Cpefbl, MJIAaHUPOBAaHUS IOCTYNKOB M OLIEHKHM HX BO3MOXKHBIX
MOCNEACTBUM ISl OKpY’Kalolleil cpeibl, 0CO3HAHUEM TJI00alIbHOIO XapaKTepa 3KOJOTHYECKHX
npoOJeM U MyTel uxX pereHus;



8) apanTanus K U3MEHSIOIMMCS YCJIOBUSAM CONUAJIbHON U IPUPOAHON Cpebl:

TOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHSAX HEONPEAEIEHHOCTH, MOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 IMPAKTHUUECKYIO AESITEIBbHOCTb, B TOM YHCJIE YMEHHUE YUUTHCS y APYTHX
Jrozei, mpuoOpeTaTb B COBMECTHOM JESATEIbHOCTH HOBBIE 3HAHUS, HAaBBIKM M KOMIETEHIUH W3
OIbITA IPYTHX;

HE00X0IMMOCTBIO B ()OPMHUPOBAHUU HOBBIX 3HAHHM, B TOM 4ucie (HOpMyTupoBaTh UICH,
HOHATHS, THIIOTE3bl 00 0OBEKTaxX M SBICHHSIX, B TOM YHCIIE paHee HEU3BECTHBIX, OCO3HABAThH
NeQUINUTEI COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, IIIAaHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCIHPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOMIMI KOHTPMEp, KOPPEKTHPOBATH NPHUHUMAEMBIE DPELICHUS H
neicTBus, GOpMyJIMPOBATh M OLICHUBATh PUCKHU U TIOCIEACTBHS, (POPMUPOBATD OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATBI
ITo3naBaTenbHBIC YHHBePCAJIbHbIC YUeOHbIE NelCTBUS

Ba3oBrble JJornueckue aeiicTBUA:

® BBUIBIATH M XapaKTEpHU30BaTh CYLIECTBEHHbIC NPU3HAKM MATEeMAaTUYECKUX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy TOHATUSAMHU, (OPMYIUPOBATH OINpEAENeHUsl MOHATHUH,
YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIUU, OCHOBAHUS JJisi 00001IeHUs 1
CPaBHEHHUS, KpUTEPUU TTPOBOJAUMOTO aHAIIN3A,

® BOCIPHHHUMATH, (DOPMYIHPOBATh M MPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpHULATeNIbHbIE, EAMHIYHbIE, YaCTHBIE U 00IIUE, YCIOBHBIE,

® BBIBISATH MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M MPOTUBOpPEUHS B (aKTax,
JTaHHBIX, HAOMIOACHMSIX W YTBEPKACHMSIX, MpeliaraTb KPUTEPUU [UIsl BBISABICHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHI;

e JlenaTh BBIBOJBI C UCIOJB30BAHHEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX M MHAYKTHUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHU I TI0 aHAJIOTHH;

e pa30uparh J10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUU (IIPsIMbIE U OT IPOTUBHOTO),
MPOBOANTH CAMOCTOSATEIHHO HECIOXKHBIE JI0Ka3aTelIhCTBA MaTeMAaTHYECKUX (HaKTOB,
BBICTpAaUBaTh apTryMEHTAIUIO, NMPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBLIBATH
COOCTBEHHBIEC PACCYKIICHHUS;

e BHIOMpaTh CHOCOO pemeHus y4eOHOH 3ajaun (CpaBHMBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOUpaTh HanboJsiee MOAXOISAIINNA C YIETOM CaMOCTOSITENIbHO BBIJIEIECHHBIX
KPUTEPHUEB).

ba3zoBble ucciienoBare/bCKue 1eCTBUSA:

® CNONB30BaThb  BOMPOCHI  KaK  HMCCIEAOBATEIbCKUNW  WMHCTPYMEHT  TO3HAHMS,
(dbopMyITHUpOBaTh BOIMPOCHI, PUKCUPYIOLINE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSITEEHO
yCTaHABIIMBaTh MCKOMOE W JaHHOE, ()OPMUPOBATH THUIIOTE3Yy, apryMEHTHPOBATH CBOIO
MO3UIUI0, MHEHHE;

® TMPOBOJUTH IO CAMOCTOSATEIHHO COCTaBICHHOMY IUJIAHY HECIOXKHBIM DSKCIIEPUMEHT,
HEOOJbIIOE HCCIIEIOBAHME [0 YCTAaHOBJICHHUIO OCOOEHHOCTEM MaTeMaTH4ecKoro
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTY COOOH;



camMocTosITeNbHO  (hopMynupoBaTh  00OOIIEHHMST W BBIBOABI IO  pe3ylbTaTam
NPOBEAEHHOTO HAOJIOACHHS, MCCIICAOBAHUS, OLECHUBATH JOCTOBEPHOCTH ITONYYCHHBIX
PE3yNIbTAaTOB, BHIBOJOB U 0000IIECHUIA;

IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, @ TAKXKE BBIIBUTaTh HMPEINOI0KECHHS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISABIISITH HEJOCTATOYHOCTD U M30BITOYHOCTH HH(POPMALINH, TaHHBIX, HEOOXOIUMBIX JUIS
peuieHus 3a1a4u;

BBIOMpATh, AaHAIM3UPOBATH, CUCTEMATU3UPOBATh W HHTEPIPETUPOBATH HH(OPMAIHIO
Pa3IUYHBIX BUJIOB U OPM MPEACTABICHUS;

BBIOMpATh (opMy IpeACcTaBiIeHUS WH(POPMAIMK U WILIIOCTPUPOBATh pellaeMble 3a/1a4u
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAAEKHOCTh MH(OPMAIIUK 10 KPUTEPUSAM, MPEUIOKEHHBIM yYUTEIEM WIH
c(hOpMyJIHPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

BOCIPUHUMATh U (OPMYIIMPOBATH CYXACHUS B COOTBETCTBHH C YCIOBUSMHU M LIEISIMHU
oOmieHus, SICHO, TOYHO, TPAaMOTHO BBIpaXaThb CBOI TOYKY 3pPEHHMS B YCTHBIX H
NUCbMEHHBIX TEKCTaX, aBaTh MOSICHEHUS MO XOJy PELICHMs 3a/a4d, KOMMEHTHPOBAThH
MOJTyYECHHBIN pe3yNbTaT;

B X07ie 00CY>KIECHUs 3a7aBaTh BOIPOCHI IO CYIIECTBY 0OCYKIaeMOil TeMbl, IPOOIEMBbI,
perraeMoil 3a1aum, BEICKA3bIBaTh UJI€U, HAllEJICHHbIE HA TOMCK PEIICHHUS, COMTOCTABIATh
CBOM CYXKJEHUS C CY)KJIEHUSMHU APYTUX YUYaCTHUKOB JMAJIOra, OOHAPYKUBATh Pa3IUIUe
U CXOJCTBO MO3MIMHA, B KOPPEKTHOH ¢opme (HOopMyIHpoOBaTh Ppa3HOIIACUS, CBOH
BO3PaXKCHHUS;

NPEICTaBIATh PE3YJAbTAThl PEIICHUS 3aJaud, SKCIIEPUMEHTa, WCCIICAOBAaHU, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpaATh (opMaT BBICTYIUIGHHS C Y4ETOM 3a/ad NpPE3CHTAMU U
0COOEHHOCTEH ayJIUTOPHH;

MOHUMAThH M UCIOJIh30BaTh MPEUMYIIIECTBA KOMAaHIHOW ¥ WHANBUAYAILHON pabOTHI IPH
pelIeHnH yueOHBIX MaTeMaTHYeCKUX 3a/1ay;

NPUHUMATD 1I€7Tb COBMECTHON JIEATENBbHOCTH, INIAHUPOBATh OPraHU3alli0 COBMECTHOM
paboThl, pactipeaeysaTh BUABI pabOT, TOTOBAPUBATHCS, 0OCYXKIAATh MPOIECC M PE3YIbTaT
paboTbl, 00001I1aTh MHEHHUS HECKOJIBKUX JIIO/IEH;

Y4acTBOBaTh B TPYNIOBBIX opMax padboThl (00CYKACHHS, 0OMEH MHEHHUSIMH, MO3TOBBIC
IITYPMBI U JPYTHUE), BBHITIOIHATH CBOIO YacTh pabOThI M KOOPIUHUPOBATH CBOM JICHCTBHSA
C IpYT'MMH YJI€HaMH KOMaH[bl, OLIEHUBATh KaYeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT
0 KpUTEpUsIM, CHOPMYIHPOBAHHBIM yYACTHUKAMU B3aUMOJCHCTBHUS.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe el cTBUS

Camoopranuszanms:

CaMOCTOSITENIbHO COCTABJISITh IUJIaH, QJITOPUTM pEHICHHs 3aiadd (WM ero 4acTh),
BBIOMpPATh CIOCOO pemeHuss ¢ YYETOM HMEIOIIMXCS PECypCcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHPOBATH BApUAHTHI PEIICHUH C Y4ETOM
HOBOH MH(OpMAITHH.

CﬂMOKOHTpOJIb, AMOIMOHANIbHBIA HHTEJLJIEKT:



e BJAJETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJISI MPOLECCa U Pe3ysibTaTa PeIICHHs
MaTeMaTH4YeCKOM 3a1a9u;

® TIpenBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NPH PEUICHUH 3aJadd, BHOCHTH
KOPPEKTHUBHI B JIEATEIFHOCTh HA OCHOBE HOBBIX OOCTOSITEIIHCTB, HAIIEHHBIX OIMINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OICHMBAaTh COOTBETCTBHE pe3yibTaTa AEATEIBHOCTH MOCTABICHHOW LIENH U YCIOBHUSM,
OOBSICHATH MPUYUHBI JJOCTHKEHUS WM HEAOCTHXKEHHS 1I€TTH, HAXOUTh OMIMOKY, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOydenuss B 7 KJjacce OOy4arOUIMICS TOTYYUT CIEAYIOIIHUE MPEAMETHBIC
pe3yabTaThI:

Pacno3naBaTh M3y4yeHHBIE TeOMETpUYECKHE (UTYpBl, ONpENelsiTh HUX B3aUMHOE
pacmoioKeHue, U300pakarh TeOMETpUYECKHE (PHUTYpHI, BBIMONHITH YEPTEKU IO YCIOBHUIO
3ajaud. M3Mmepsarh JMHEWHbIE W YIJIOBbIE BEIWYMHBL. Pemiath 3amauyu Ha BBIUMCICHUE JIUH
OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate rpyOyI0 OLEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB B peasibHOM KHU3HH,
pa3MepoB MPUPOIAHBIX 00BEKTOB. Paznmuyars pa3Mepsl 3TUX OOBEKTOB 10 MOPSIIKY BETHYUHEI.

CTpouTh 4epTexu K reOMETPUUECKUM 3aa4aM.

[lonb30oBaTbcs NpHU3HAKAMM PABEHCTBA TPEYIOJIBHUKOB, HCIOJIB30BaTh MPU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PELUICHUH 33/1a4.

[IpoBOAUTH JIOTMUECKHUE PACCYKACHUS C UCIIOJIb30BAHUEM T€OMETPUUYECKUX TEOPEM.

[Tonp30BaThecsi MpU3HAKaMHU PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOWCTBOM
MEJUaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MPSIMOYIOJbHOIO TPEYTrOJIbHUKA, B PELIECHUH
F€OMETPUUYECKHX 3a]au.

OnpenensTh MapauIeTbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOPBIE 00pazyeT ¢ HUMU
cekymas. Onpeaensarb NapajyieIbHOCTh MPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSHHUI OT TOYEK
OJHOM MPSAMOM 10 TOYEK APYroil MPsIMOM.

Pemate 3amaun Ha KieT4aroi Oymare.

[IpoBOANTH BBIYUCIICHUS W HAXOAWTh YHUCIOBbIE W OyKBEHHBIC 3HAUCHUS YIJIOB B
FeOMETPUUYECKHX  3ajJadyaX C  HUCIOJIb30BAHUEM CYMMBI  yIJIOB  TPEYrOJbHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IPH MEPECEUCHUM [BYX MapaljielbHbIX
NPSMBIX CEeKyllel. PemaTe mpakTrnyeckue 3aaui Ha HaX0XKJICHHUE YIJIOB.

Bragets moHsATHEM T€OMETPUUYECKOTO MECTA TOUYEK. Y METh ONPEIENSITh OUCCEKTPUCY yria
Y CEepEeIUHHBINA MEPIEHIUKYISIP K OTPE3KY KaK FEOMETPUUECKHE MECTa TOYEK.

@opMynMpOBATH ONPEACICHUS OKPYKHOCTH U Kpyra, XOpAbpl M JHAMETPa OKPYKHOCTH,
MOJIB30BaThCS X CBOMCTBAMU. Y METh MPUMEHSTH 3T CBOWCTBA MPU PEIICHUH 3a/a4.

Biiamers NMoHATHEM ONHMCAaHHOM OKOJIO TPEYrOJIbHMKA OKPYKHOCTH, YMETb HaXOIUTh €€
neHTp. [loap30BaThCs pakTaMu O TOM, YTO OMCCEKTPUCH YIIIOB TPEYTOJBHHUKA MTEPECEKAIOTCS B
OJIHOW TOYKE, MU O TOM, 4YTO CEpPEAUHHBbIE NEPIEHAUKYJIAPbl K CTOPOHAM TPEYroJbHUKA
MEPECEKAIOTCS B OJTHON TOUKE.

Brnanerp noHsTHEM KacaTeIbHOM K OKpPYKHOCTH, TIOJIb30BaThCA TEOPEMOM O
NEePHEHANKYIISIPHOCTH KacaTebHOM U pajinyca, MPOBEAEHHOTO K TOUKE KacaHUs.



[lonb30oBaTbcs MPOCTEMIIMMHM TE€OMETPUYECKUMU  HEPaBEHCTBAMM, IIOHUMATh HX
IIPAaKTUYECKUM CMBICIL.

[IpoBOAUTE OCHOBHBIE TEOMETPUUYECKUE TOCTPOEHUS C IOMOILBIO LIUPKYJIS U TUHEUKH.

K xoniy oOydyeHuss B 8 kJiacce 0OOydJarOMMIACS TONYYUT CICAYIOIIUE TMPEIMETHBIE
pe3yabTaThI:

PacriozHaBaTh OCHOBHBIE BUJbI UYETBIPEXYTOJIBHUKOB, MX 3JEMEHTHI, IOJb30BaThCA HX
CBOMCTBaMM IpU PELIEHUH F€OMETPUUECKHX 3aad.

[IpuMeHsTH CBOICTBA TOUKHM IE€peceYeHUs] MeIuaH TpeyrojbHUKa (LIEHTpa Macc) B
peuieHuy 3aay.

Bnagers nonsTHeM cpeaHel JUHUM TPEYroJbHUKA U Tpaleluy, IPUMEHATh UX CBOMCTBA
IIpU pELICHUM reomerpudeckux 3anad. llomb3oBarbes Teopemon Pameca U TEOPEMOU O
MIPONOPLUMOHAIBHBIX OTPE3KaX, IPUMEHSTh UX JUIsSl pELICHUS TPAKTUYECKUX 3a/1a4.

[TpuMeHsTh MPU3HAKU MTOI00US TPEYTOJIBLHUKOB B PEUICHUH T€OMETPUUECKHX 3a/1au.

[Tonp3oBatbes Teopemoii Iludaropa mas pemeHUus reOMETPUUYECKUX U MPAKTHYECKHX
3ana4. CTpoUTh MaTeMaTHYECKYI0 MOJEIb B MPAKTUYECKUX 3ajadax, CaMOCTOSITEIBHO JENaTh
YepTEX U HAXOIUTh COOTBETCTBYIOLIUE JJINHBI.

Brnanete NOHATHAMM CHHYCAa, KOCMHYCAa M TaHI€HCa OCTPOrO yria MpsSMOYTOJIbHOTO
TpeyroiabHuKa. I101630BaThCS 3TUMHU MOHITUSAMH JUIsl PEILICHUS TPAKTUYECKUX 3ajad.

Bbruucnare  (pa3nuuyHBIME - crIOcOO0aMu) — IJIOUIaAb  TPEYrOJbHMKA W IUIOLIAAN
MHOTOYTOJIBHBIX Quryp (Monab3ysach, TJ€ HEOOXOAUMO, KaabKyisTopoMm). [IpumeHsTh
MOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3aa4aXx.

Brnagerp NOHATHAMM BIOMCAaHHOIO M IIEHTPAJIBbHOIO YIJIA, HMCIOJB30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEXAy XOopJAaMu (CEKyIMMH) U yIile MEXAYy KacaTelbHOW U XOpAOoH
IIPU PELIEHNN T€OMETPUUYECKUX 3a/1a4.

Branetes MOHATHEM ONMCAHHOIO YETBIPEXYTOJIBHUKA, MPUMEHATh CBOMCTBA OMMCAHHOTO
YEeTBIPEXYTOJIbHUKA MIPU PELICHUH 3a/1a4.

[IpuMeHATH MONydeHHbIE 3HAaHUSA HAa IMPAKTHUKE — CTPOUTh MAaTEMAaTUYECKUE MOAEIHU UL
3aJa4 peajbHON KU3HHU U IPOBOJAUTH COOTBETCTBYIOLINE BBIUMCICHHS C TPUMEHEHUEM MO00us
U TPUTOHOMETPHH (TTOJTB3YSCH, TJIe HEOOXOAMMO, KATBKYJIATOPOM).

K xonmy oOyueHuss B 9 kJacce 0OOYyYarOUIMIiCS TOJYYUT CIEAYIOIIHE MpPEIMETHBIC
pe3yJIbTaThI:

3HaTh TPUTrOHOMETpHUUYECKHE (GYHKIMU OCTPBIX VYIJIOB, HAXOJUThb C HUX IOMOIIBIO
pa3IUYHBIE  AJIEMEHTHl  IPSIMOYTOJIBHOTO  TPEYrojbHUKAa («peuieHhe  MPsIMOYTOJIbHBIX
TPEyroJbHUKOB»). HaxoauTh (C MOMOIIbIO KaNbKYIATOPA) IUIMHBI M YTJIBl Ui HETaOIMYHBIX
3HAYEHUM.

[Tonb30BaTbes hopMyliaMy MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUTSL HAXOXKIEHUS! COOTHOLIEHUI MEX1Y TPUTOHOMETPUUECKUMH BETUYMHAMM.

Hcnonb30BaTh TEOPEMBI CUHYCOB U KOCHHYCOB JJIsl HaXOXKACHUS Pa3JIMYHBIX AJIEMEHTOB
TPEYrOJbHUKA («PEIIEHUE TPEYroJbHUKOB»), NPUMEHATh MX IPU PEIIEHUU T€OMETPUUYECKUX
3a/a4.

Bnaners nonstusMu npeodpazoBaHusi M0J00HUS, COOTBETCTBEHHBIX 3JIEMEHTOB MOI00HBIX
¢uryp. [Tonp3oBaTbesi CBOMCTBAMU 110100Us IPOU3BONIBHBIX (DPUTYDP, YMETh BBIYUCIATH AJIUHBI U
HAXOJIUTh YIJIbl y MoA00HBIX ¢uryp. IlpumMeHsTh cBoiicTBa MOJO0US B MPAKTHUECKUX 3a]adax.
YMeTh NpUBOIUTH IPUMEPHI MOAOOHBIX (GUTYP B OKPYXKAIOIIEM MUpE.

[Tonb3oBaTbcs TeOpeMaMu O IMPOU3BEAEHUU OTPE3KOB XOpJ, O MPOU3BENCHUHM OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeIbHOM.



[Tomp30BaTbCcsi BEKTOpaMH, TOHUMATh HMX T'E€OMETPUYECKHH M (U3HYECKUN CMBICI,
NPUMEHSTh UX B PEIICHHH TEeOMETpUYeCKuX U (u3mueckux 3amad. [IpuMeHSTH CKalsipHOE
MPOU3BEICHNE BEKTOPOB JJIsI HAXOXKACHUS JUIUH U YTIIOB.

[Tonb30BaTbcs METOAOM KOOpPAMHAT HA IJIOCKOCTH, MPUMEHSITh €ro B PEHICHUU
F€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bragerh MOHSATHUSMU MPaBUIHLHOTO MHOTOYTOJNBHUKA, JIUHBI OKPYKHOCTH, JJIUHBI AYTH
OKPYXKHOCTH W pPaJWaHHOW MeEphl YIJa, YMETh BBIYHCIATH IUIOMIAAL KpPyra U €ro 4YacTeu.
[TpuMeHSTh MOTy4YeHHbIE YMEHUS B IPAKTHUECKUX 3a7a4ax.

Haxoauts ocu (WM LEHTPBI) CUMMETpUH (UTYp, TPUMEHSATH ABM)KEHUS IUIOCKOCTH B
IIPOCTEUIINX CIIydasiX.

[IpuMeHSTh MONydeHHBbIE 3HAHUS HAa MPAKTHUKE — CTPOUTHh MATEMAaTUYECKUE MOMAETH IS
3aJa4 peajbHON JKU3HHU U IPOBOJAUTH COOTBETCTBYIOLINE BBIUMCICHHS C TPUMEHEHHEM MOJ00us
Y TPUTOHOMETPHUECKUX (PYHKITUH (TIOJIB3YACH, TI€ HEOOX0IUMO, KaTbKYISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

KouunyecTBO 4acoB JIeKTPOHHBIE
HaumeHoBaHue pa3/iejioB U TeM uudgposbie
Ne i/ P Konrtpoabsnbsie IIpakTnueckue (pp )
NMPOrpamMMbI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypchl
[Ipocreiime reoMmeTpudeckue GUrypsl u
1 Hf cBoiicTBa. N3me epHHe FGOMeq")F I/I}:II;CKI/IX 14 bubmorexa OK
' p P https://m.edsoo.ru/7f415¢2¢
BEJIMYUH
but6mmoreka [IOK
2 Tpeyronbiiici 22 ! https://m.edsoo.ru/7f415¢e2e
3 [TapannensHbIE IPsAIMBIEC, CYMMa yTJI0B 14 1 bu6nuoreka [IOK
TPEYroJbHUKA https://m.edsoo.ru/7f415¢e2e
4 OxpyxHOCTb U Kpyr. ['eomeTpuueckue 14 | Bu6muotexa [JOK
MOCTPOCHUS https://m.edsoo.ru/7f415¢2¢
bubmunoreka LIOK
I1 5 4 1
> OBTOpEHHE, 0000MmeHHeE sHamHil https://m.edsoo.ru/7f415¢2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Ne n/m Tema ypoka Koutpoabsuble IIpakTuyeckue
Bcero u3ydeHus: oOpa3oBaTe/bHbIE
padoThI padoTsI
pecypchl
| [Ipocrelinne reoMeTpuueCcKre 1 ! bubanorexa HOK
00BEKTHI HEACIA https://m.eds00.ru/8866b724
2 MHOroyroiasHuK, JoMaHas 1 bubmmorexa LIOK
yr ’ I nenens https://m.eds00.ru/8866cbba
3 CMexHbIe U BEpTUKAJIbHBIC YTIIbI 1 Bubmiorexa LIOK
P yr 2 Henens https://m.eds00.ru/8866¢5¢c0
4 CMexHbIe U BEpTUKAJIbHBIC YTIIbI 1 bubmmorexa LIOK
P yr 2 Hefent https://m.edso00.ru/8866c7be
5 CMexHbIE U BEPTUKAJIbHBIE YTJIbI 1 3 "Henmens
6 CMexHbIE U BEpTUKAIIbHBIC YTJIbI 1 3 "Henens
7 CMexHbIE U BEPTUKAJIbHBIE YTJIbI 1 4 nepens
8 CMexHbIE U BEpTUKAIIbHBIC YTJIbI 1 4 wenens
N3mepenue JIMHEWHBIX U YIVIOBBIX
9 BEJIMYUH, BBIUUCIICHUE OTPE3KOB U 1 5 Henens
YIJIOB
N3MepeHne TMHENHBIX U YTIOBBIX
10 BEJIMYMH, BBIYUCIEHUE OTPE3KOB U 1 5 bubmmorexa LIOK
i p Hene https://m.edsoo.ru/8866¢3ea
YIJIOB
N3MepeHne TMHENHBIX U YTIOBBIX
11 BEJINYMH, BEIYUCIIEHUE OTPE3KOB U 1 6 Hemens

yTJIOB

12
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N3mepenue JIMHEUHBIX U YIVIOBBIX 6 Henens
12 BEJINYMH, BEIYMCIIEHUE OTPE3KOB U
YIJIOB
13 [lepumerp u miaomags Guryp,
COCTaBJIEHHBIX U3 MPSIMOYTOJbHUKOB 7 Henens
14 [Tepumetp u momanp Guryp,
COCTABJICHHBIX U3 MPSIMOYTOJIbBHUKOB 7 Henmens
[lonsiTHE O paBHBIX TPEYrOJbHUKAX
15 U e BI/I‘IHI)II)G npe CTI;.BiI;HI/ISI 0 Bubmorexa LIOK
p pes 8 memenst | https://m.edso0o.ru/8866¢e80
paBHBIX PUTypax
Tpu npu3Haka paBeHCTBA bubmmoreka [IOK
16 8 Henens )
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866d1fa
Tpu npu3zHaka paBeHCTBA bubanorexka HOK
17 9 genena )
TpEYroJIbHUKOB https://m.edsoo.ru/8866d34e
Tpu npusHaka paBeHCTBa bubmmoreka [JOK
18 9 genena .
TPEYTOJIbHUKOB https://m.edsoo.ru/8866¢e01e
19 Tpu npusHaka paBeHCTBa 10
TPEYrOJIbHUKOB HeTens
20 Tpu npusHaka paBeHCTBa 10
TPEYrOJIbHUKOB HeTens
21 Tpu npusHaka paBeHCTBa 11 bubnuoreka [IOK
TpEYroJIbHUKOB HeTels https://m.edsoo.ru/8866e88e
2 [Ipu3Haku paBeHCTBA 1
MIPSIMOYTOJIBHBIX TPEYTOJbHUKOB HeTels
7 [Ipu3Haku paBeHCTBA 12
MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB HeTels
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https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e

CBOIiCcTBO MEIUAHBL

b K

24 MPSAMOYTOJIbHOTO TPEYTOJIbHUKA, 12 Henmens nommorexa LO
HPOBEAEHHOM K FHTIOTEHY3E https://m.eds00.ru/8866e9ec
CBOICTBO MeIUaHbI

25 IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA, 13 nepens
MIPOBEACHHON K TUIIOTEHY3¢€

2% PaBHOOEIpeHHBIC U . bubanorexka HOK
PaBHOCTOPOHHUE TPEYrOJIbHUKHU 3 Hepens https://m.edsoo.ru/8866d6fa

7 [IpusHaku u cBoOiiCcTBa bubmmoreka [JOK
PaBHOOEIPEHHOTO TPEYTOJIbHUKA 14 nenens https://m.eds00.ru/8866d880

73 IIpu3Haku u cBoiicTBa 14 bubmmoreka [IOK
paBHOOEPEHHOTO TPEYTOJILHUKA HEACTA | itps://m.eds00.ru/8866d880

29 [Ipu3Haku u cBOiCTBA 5 bubanorexka HOK
paBHOOEPEHHOTO TPEYrOJILHUKA HEACIEL ' hitps:/m.edsoo.ru/8866e26¢

30 HepaBeHncrtBa B reomerpun 15 nepens

31 HepaBenctBa B reomerpun 16 nenens bubmorexa LIOK

https://m.edsoo.ru/8866e3a2

32 HepaBenctBa B reomerpun 16 Henens

33 HepaBeHncrtBa B reomerpun 17 nenens

34 [IpssMOYTOnBbHBIN TPEYTOJIBHUK C bubmmoreka [IOK
yriaom B 30° 17 nenens https://m.eds00.ru/8866eb22
IIpsAMOYTONIBHBIN TPEYTOJIBHUK C

33 yriom B 30° 18 nepenst

16 KonTponbhas pabota no teme bubmmoreka [JOK
"TpeyrogbHUKH" 18 nenens https://m.edsoo.ru/8866ecbe
[TapannenpHble MpsMBbIE, UX bubmmoreka [IOK

37 19 Henmens

CBOMCTBA

https://m.edsoo.ru/8866ef64
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38

[Iareiit nocrynar EBkinuna

19 wenensa

39

Hakpect nexanue,
COOTBETCTBEHHBIE U OJJHOCTOPOHHUE
yII161, 00pa3oBaHHbIE MTPH
NepeceueHu N MapauieIbHbIX
MPSAMBIX CEKYIIEn

20 uemens

bu6mmoreka [IOK

https://m.edso0.ru/88661f086

40

Hakpect nexanue,
COOTBETCTBEHHBIE U OJJHOCTOPOHHHUE
yII1b1, 00pa3oBaHHbIE MTPH
NepeceueHu  MapauieabHbIX
IPSAMBIX CEKYIIEn

20 uemens

41

Hakpect nexanue,
COOTBETCTBEHHBIE U OJJHOCTOPOHHHUE
yII1b1, 00pa3oBaHHbIE MTPH
NepeceueHu N MapauIeIbHbIX
MPSAMBIX CEKYIIEn

21 wenens

42

Hakpect nexanue,
COOTBETCTBEHHBIE U OJJHOCTOPOHHHUE
yII1b1, 00pa3oBaHHbIE MTPH
NepeceueHu N MapauIeIbHbIX
MPSAMBIX CEKYIIEn

21 wenens

43

Hakpecr nexaiue,
COOTBETCTBEHHBIE U OJJHOCTOPOHHHUE
yII161, 00pa3oBaHHbIE MTPH
NepeceueHu N MapauIeIbHbIX
MPSAMBIX CEKYIIEn

22 uenens

bu6mmoreka [IOK

https://m.edsoo.ru/886613b0

44

ITpu3Hak napayuieabHOCTH MPSIMBIX
4yepe3 paBEeHCTBO PACCTOSIHUM OT

22 uenens
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https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f3b0

TOYEK OJHOU IIPSIMOM 10 BTOPOU
NpAMOi

[Ipu3Hak napamiebHOCTH IPSAMBIX
Yepe3 paBEHCTBO PACCTOSHUM OT

45 . . . 23 Henens
TOYEK OJHOU MPSIMOI 10 BTOpOH
npsMoit
46 CyMMa yriioB TpeyrojibHUKa 23 Henens bubnmorexa LHOK
https://m.eds00.ru/8866630
47 CyMMa yriioB TpeyrojibHUKa 24 uenens bubmorexa LIOK
https://m.eds00.1ru/8866{8ba
48 Buemnue yribl TpeyrojibHUKa 24 nenens bubmorera [[OK
https://m.edsoo.ru/8866fasSe
49 BremHue yrisl TpeyrojgbHUKa 25 Henmens
KonTponbHas pabora mo teme
50 "Hap:nnenbﬂbll)e npsiMble, CyMMa 25 Henens Bubmorexa [OK
" https://m.edso0.ru/8866fe6e
YIJIOB TPEYrOJIbHUKA
51 OKpuy>KHOCTL, XOpJbl U TUaMETp, X 26 nexes bubmmoreka [JOK
CBOMCTBa https://m.eds00.ru/88670800
52 KacarenbHas kK OKpY>KHOCTH 26 Henens bubmorera [[OK
https://m.eds00.ru/88670e9a
53 OKpY>XKHOCTb, BIIUCAHHAS B YTOJI 27 venens
54 OKpy>XHOCTb, BIIMICAHHAs B yTOJI 27 "Henens
55 [Tousitue o 'MT, npumeneHue B 28 e Bbu6nmuoreka [JOK
3a/1auax https://m.edsoo.ru/8867013¢
56 [Tonsitue o 'MT, npumeHeHue B 28 nenens Bbu6nmuoreka [JOK
3ajadax https://m.eds00.1u/88670508
57 buccekrpuca u cepeIMHHBIN
MEPIICHANKYIAP KaK 29 nenens
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reoOMCTPpHUICCKUC MCCTA TOUCK

OKpy>XHOCTb, OITUCAHHAS OKOJIO 29 wemens =~ bubmuoteka [{OK
58
TpeyrojibHUKa https://m.edso00.ru/88670a62
59 OKpY>KHOCTb, ONIMCAaHHASI OKOJIO
TpEyroJIbHUKA
OKpy’KHOCTb, BIIUCAHHAs B bubmmoreka [IOK
60 30 Hexens )
TpEYroJbHUK https://m.edsoo.ru/8867103¢
OKpy>XKHOCTb, BIIUCAHHAS B
61 30 memenst
TPEYTOJIbHUK
62 [IpocTeiimme 3aga4n Ha TOCTPOCHHUE bubmorexa [TOK
P A p 31 nepens https://m.edsoo.ru/88671188
63 [Ipocretimue 3a1a4u Ha MOCTPOEHUE bubmorexa HOK
p A p 31 nepens https://m.edsoo.ru/886712d2
KontponbHas padoTa mo teme
64 "OKpyKHOCTb U K 32 menens bubmmorexa [OK
Py pyT- | https://m.eds00.ru/88671462
I'eomeTprueckue noCTpoCHUs
[ToBTOpeHMEe 1 0000IIEHNE 3HAHMI
65 OCHOBHBIX TTOHSITUH M METOJIOB bubmorexa HOK
A 32 nenend https://m.edso00.ru/886715b6
Kypca 7 Kiacca
66 HToroBast KOHTpOJbHAs paboTa bubmmorexa HOK
33 memenst | https://m.edsoo.ru/886716ec
[ToBTOpeHMEe 1 0000IIEHE 3HAHMI
o 33 genensa
67 OCHOBHBIX ITOHSATHH U METOHOB
Kypca 7 Kiacca
[ToBTOpeHMEe 1 0000IIEHNE 3HAHMI
. bu6mmoreka [IOK
68 OCHOBHBIX ITOHSATHH H METOJIOB 34 uenens

Kypca 7 Kiacca

https://m.eds00.ru/886719bc
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMSA OCHOBHOU
OBPA3OBATEJIbHON ITPOTPAMMABI

7 KJIIACC

Kon
NMpoBepPsIeMOro
pe3yJjabTara

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

6

I'eomerpus

6.1

Pacrnio3HaBaTh M3y4yeHHBIE T€OMETPUYECKHE (PUTYPBHI, ONpPENENATh UX
B3aMMHOE PACTOJOKECHHE, H300pakaTh TCOMETPUYECKHE (QUTYPHI,
BBIIOJHATL YCPTCXKU IO YCJIOBHUIO 3alayvu. I/IBMep}ITB JIMHEHHbBIE U
VIJIOBBIC BETMYMHBL. Pernare 3a1aun Ha BEIYMCIICHUE JITTHH OTPE3KOB H

BCJIMYHH YI'JIOB

6.2

Jlenatb rpyOyr0 OLICHKY JMHEHHBIX M YIJIOBBIX BEJMYMH MPEAMETOB B
peanbHOM JKW3HH, pa3MEepoOB NPHUPOAHBIX OOBEKTOB. Pazmmuarte

PasMEpPhI 3TUX 00BEKTOB 110 MOPpAAKY BCIIMYNHBL

6.3

CTpouTh 4epTekKHU K FTEOMETPUUECKUM 3a7a4aM

6.4

[Tonb30BaTbcst MpU3HAKAMK PABEHCTBA TPEYTOJbHUKOB, UCIOJIb30BaTh
MPU3HAKU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJILHUKOB MPU PEIICHUN

3aaa4

6.5

[IpoBoauTh  JOTMYECKHE  PACCYXKIEHUS C  HCIOJb30BaHHUEM

TrEOMETPUUYECKUX TEOPEM

6.6

ITonb30Batbes IpU3HaAKaMU paBeHCTBa IIPSIMOYTOJIBHBIX
TPEYroJIbHUKOB, CBOMNCTBOM MEIHMAHBI, MPOBEIEHHONW K THIIOTEHY3€

IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA, B PELICHUU T€OMETPUYECKUX 3a1a4

6.7

Onpenenars napauieIbHOCTh MPSMBIX C IMOMOIIBIO YIJIOB, KOTOPBIE
oOpa3yer ¢ HUMH cekymias. OnpenensaTh MapaielbHOCTh NPAMBIX C
IMOMOIIBI0 PABEHCTBA PACCTOSHHUN OT TOYEK OJHOM MPAMOM IO TOYEK

JPYrou MpsMoi

6.8

Pemate 3amaun Ha kieryaToit Oymare

6.9

[IpoBOANTH BBHIYMCICHUS M HAXOJUTh YHUCIOBbIE U OYKBEHHbIE
3HAQUYEHMsS] YIJIOB B TIEOMETPUUECKMX 3a/layaX C MCIOJb30BaHUEM
CYMMBI YTJIOB TPEYTOJIbHHUKOB M MHOIOYTOJbHUKOB, CBOWCTB YIJIOB,

00pa30BaHHBIX NPU TEPECEYCHUU JIBYX MapajUIeTbHBIX MPSIMbIX
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cekyiei. Pemare mpakTHueckue 3a/1aqi Ha HaXOXJIEHHE YTIIOB

6.10

Brnanerp NOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh
OTpeAeNsATh OWUCCEKTPUCY YINIa W CEPEIUHHBIA TEPIECHIUKYISp K

OTPE3KY KaK TeOMETPUICCKHIE MECTa TOUCK

6.11

@opMynHpOBaTh ONPEAEICHUS OKPYKHOCTHM M Kpyra, XOpAbl H
JMaMETpa OKPYKHOCTH, IIOJb30BaTbCs MX CBOWCTBAMHU. YMETh

MPUMEHSITh 3TU CBOWMCTBA MIPU PEIICHUH 3a]a4

6.12

Bnagers NoOHATHEM ONMCAaHHOW OKOJIO TPEYTrOJbHUKA OKPYKHOCTH,
yMmeTh HaxomuTh €& ueHtp. Ilomp3oBatbes QakTamMu O TOM, UTO
OMCCEKTPUCH] YITIOB TPEYrOJbHUKA MEPECEKAIOTCS B OJHOM TOUKE, U O
TOM, YTO CEpPEAUHHBIC NEPHEHIAUKYJISAPBl K CTOPOHAM TPEYrOJILHUKA

MEPECEKAIOTCA B OJTHOM TOUKE

6.13

Bnagerp mnoHsATHEM KacaTeIbHOM K OKPYXHOCTH, IIOJB30BaThCS
TEOpEMO O TEPHEeHAMKYISIPHOCTH  KacaTelibHOM W paauyca,

MPOBEIEHHOTO K TOUKE KACaHUs

6.14

ITons30BaThCA HpOCTGfIHIHMI/I reOMCTPpUYCCKUMHU HCPABCHCTBAMU,

IIOHHUMATh UX HpaKTI/ILIeCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITI) OCHOBHBIC TCOMCTPUYCCKHUEC IOCTPOCHHUA C IIOMOIIBIO

LUPKYJIS U JIMHEUKU
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IMPOBEPAEMBIE 3JIEMEHTbBI COJAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHMUS
6 I'eometrpus
Hauanbnbie nonatus reomerpun. Touka, npsimMas, OTpe30K, JIyd. Yroa. Bumgs
6.1 yrioB. BeprukaneHble M cMexHblEe yribl. buccekrpuca yria. Jlomanas,
MHOT'OYTOJIbHUK. [lapannenbHOCTh U MEpIEeHAUKYISIPHOCTD MPSMBIX
62 Cummerpuunble  ¢urypbl. OCHOBHBIE CBOWCTBa OCEBOM CHMMETPHH.
' IIpumepbl CHMMETPHUH B OKPYXKAIOLIEM MUPE
63 OCHOBHBIE TMOCTPOEHHUSI C TOMOIIBI0 LUPKYISd W JIMHEHKH. TpeyrojabHHK.
' Bricora, Mmenuana, OuccekTpuca, UX CBOWCTBA
64 PaBHOOepeHHBII M PaBHOCTOPOHHHMN  TpeyroibHUKH. HepaBeHCTBO
' TpPEYroJIbHUKA
6.5 CBoiicTBA W TIPU3HAKK PaABHOOCAPEHHOTO TpeyroibHUKa. [IpusHaku
' paBEHCTBA TPEYTOJbHUKOB
6.6 CpolicTBa 1 NPU3HAKU MapaJIeNbHbIX NpAMbIX. CyMMa yIiIOB TPEYTrOJIbHUKA.
' Bremnue yriel TpeyrojibHHUKa
[IpsamoyronbHbIi  TpeyroabHUK. (CBONCTBO MEIHMaHbl MPSIMOYTOJIBLHOIO
6.7 TpEyroJIbHUKa, MPOBEAEHHOM K TrunoreHyse. IIpusHaku paBeHCTBa
' MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpAMOYroyibHBINA TPEYrOJBHUK C YIJIOM B
30°
HepaBeHcTBa B reomeTpuu: HEpPAaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOM, TeopemMa o OosiblieM yriie W OoJblIe  cTOpoHE
TpeyronbHuKa. [lepneHaukynsap U HaKIOHHAs
6.9 ['eomeTpuueckoe Mecto TOYeK. buccektpuca yria ©  CepeIUHHBIN
' NEPIEHIUKYIIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOUEK
OxkpyXHOCTb M Kpyr, XopAa U JuaMmeTp, HUX CcBoiicTBa. BzaumHoe
6.10 pacroyioKeHue OKPY>KHOCTH H mpsamoi. KacatenpHas U cekymas K
OKPY>KHOCTH
611 OxpyHOCTb, BIHCaHHas B yroj. BmnucaHHas W omnMcaHHas OKpPYKHOCTH

TpeyrojbHUKa
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ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHMSI OCHOBHOM OBPA30OBATEJILHOI IMPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTam
0CBOEHHSI OCHOBHOI 00pa30BaTe/ILHON NPOrPaMMbl OCHOBHOI'O
o0uero oopazoBanus Ha ocHose PI'OC

YMeHue omnepupoBaTh MOHATUSMHU: MHOXECTBO, IOAMHOMXECTBO,
omnepaluy HaJ MHOXECTBaMU;, YMEHHUE OIEepPUPOBATH MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LMKI, MPUMEHITh UX IpPU PEIICHUU
3aJla4; YMEHHE HCIOIb30BaTh IpauuecKoe MpeICTaBICHIHE MHOKECTB
JUISL ONTUCAHMS pealbHBIX MPOIECCOB U SBJICHUI, MPU PELICHUH 3a7a4

U3 APYrux y4yeOHBIX MPEAMETOB

YMeHHe onepupoBaTh MOHATUAMM: OIPEACICHUE, aKCHOMa, TEOpEMA,
JOKa3aTeJIbCTBO; YMEHHE paclo3HaBaTb WCTUHHBIE M JIOXKHBIE
BBICKA3bIBAaHUSA, IPUBOJUTH IMPUMEPHl U KOHTPIPUMEPBL, CTPOUTH

BBICKA3bIBAHHA U OTPUIIAHHA BBICKA3bIBaHUH

YMeHue omnepupoBaTh MOHATUSMHU: HATypallbHOE YHWCIO, IPOCTOE U
COCTaBHOE YHCIIO, JEJIUMOCTh HATYpaJIbHBIX YHUCEN, IPU3HAKU
JEIMMOCTH, 1IEJI0€ YHCIIO, MOJYJh dYHCla, OOBIKHOBEHHas ApolOb U
JecsiTHYHas Ipo0b, CTAHIAPTHBIA BUJ YHCIA, PAMOHAIBHOE YHCIIO,
UppalMOHAILHOE YHUCIO, apu(MeTHYecKud KBaJapaTHBI KOPEHb;
YMEHUE BBINOJHATH JEUCTBUS C  UYWUCIAMU, CpPaBHUBATh U
yOOpSAOYMBATh 4YHCIA, NPEACTABIATh YWCIAa HA KOOPAWHATHOM
NpsIMOM, OKPYIJIATH 4YHUCHA; YMEHHE JelaThb MNPUKUAKY U OLEHKY

pe3ynbTaTa BhIYUCICHUN

VYMeHue onepupoBaTh MOHATHSAMHU: CTETEHb C LENBIM IIOKa3aTeleM,
apu(pMeTHYECKUI KBaJpaTHBII KOpEeHb, MHOTOWICH, ajredpanyeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOW CTEIEHH
Oonbllle €IMHUIBI;, YMEHHME BBIMOMHATH pPACYETH 1O (OpMyIIaMm,
npeoOpa3oBaHUsl LENbIX, JIPOOHO-PAllMOHATBHBIX BBIPAOKEHUH U
BBIPQKEHUI C KOPHSAMH, Pa3oKEHHE MHOTOWJICHa HAa MHOXKUTENH, B
TOM 4HCJIE€ C HCHONb30BaHWEM (GOPMYN pPAa3HOCTH KBAJpaToB U

KBaJpara CyMMBbI U Pa3HOCTH

YMeHue oneprupoBaTh MOHATUSMU: YHCIOBOE PABEHCTBO, YpaBHEHHUE C
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OJIHOM TIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pellaTh JIMHEHHbIE U KBaJpaTHbIE YpaBHEHHS,
IpOOHO-pALlMOHATIBHBIE YPAaBHEHUS C OJHOH NEPEeMEHHOW, CHCTEMBI
IBYX JIMHEHHBIX YpaBHCHUH, JIMHEHWHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOH, B TOM UYHCJIE€ IPU PELIEHUH 3a/1ad U3 APYTrux MpeIMETOB
U TIPaKTUYECKUX 3aJa4; YMEHHE HCIIONIb30BaTh KOOPAMHATHYIO
OpSMyI0 U KOOPAMHATHYIO IUIOCKOCTH JUIS HM300paKeHUs peleHHM

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh MOHATUIMH: QYHKIMS, rpaduk QyHKIIUH, HYIH
byHKIUY, MIPOMEKYTKH 3HAKOIOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHusi, yOBIBaHWs, HaWOOJbIIEE ¥ HaUMCHbIICE 3HAUYCHHS
byHKIMNT; YMEHHE OTIepUpPOBATH MOHSTUSIMH: npsiMast
MPONOPIMOHAILHOCTD, JTHHEWHAs (QYHKIUS, KBaJApaTuIHas (HyHKIIHS,
oOpaTHasi TPOMOPLUOHANBHOCTb, Mapaboia, rumepoosna; ymeHue
CcTpouTh rpaduku GYHKIHUHA, UCTIOIB30BaTh TPAadUKH TSI ONIPEACIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHUMOCTEH, JJIsl PELICHHs 3a/1a4 U3 JAPYTHX
YU4eOHBIX TIPEAMETOB M pPEaTbHON JKU3HH; YMCHHE BBIPAXKATh

(dbopMyliaMy 3aBHCUMOCTH MEXKy BeTUYUHAMU

YMeHue ONEepUpPOBATH MOHSATUSIMU: MOCJIEI0BATEIbHOCTD,
apudmernyeckass U TeoMeTpuyeckass  IMPOTPEecCUu;  yYMEHHUE
MCIIOJIb30BaTh CBOWMCTBA TOCIEIOBATEIBHOCTEH, (HOPMYIBI CyMMBI U
o0miero 4jeHa MpU pelIeHUH 3a/ad, B TOM 4YHCIEe 3aj1ady U3 APYTUx

y4eOHBIX IPEIMETOB U PEATLHOM KUZHU

YMeHue pemars 3aaud pasHbIX THUIIOB (B TOM YHCJIE HAa IPOLIEHTHI,
JIOJIM W 4YacTH, JBWXKEHHE, paboTy, LIEHy TOBAapOB U CTOMMOCTb
MOKYTIOK U yCIyT, HAJIOTH, 3a7]a4ui U3 00JIaCTH YIpaBIEHUS JIMYHBIMU U
CeMEHHBIMU  (MHAHCAMM); YMEHHE  COCTABJIATh  BBIPAKCHMUS,
YpPAaBHEHUs, HEPAaBEHCTBA M CHCTEMBI [0 YCJIOBHUIO 3aJayH,
MCCIIeIOBaTh MOJYYCHHOE PEIICHUE U OICHHWBATH IPABIONOA0OHOCTD

MOJIYYEHHBIX PE3yIbTaTOB

YMeHue onepupoBath MOHATUAMU: (UTYpPA, TOUYKA, OTPE3OK, MpsAMasd,
Jyd, JIOMaHasi, yroj, MHOTOyTOJIbHUK, TPEYrOJIbHUK, paBHOOEIPEHHBIH
U PABHOCTOPOHHUHN TPEYTrOJIbHUKH, MPSAMOYTOJbHBIM TPEYroJIbHUK,

Me/nraHa, OUCCEKTpUca M BBICOTA TPEYroJbHHMKA, YETHIPEXYTOIbHHUK,
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napajuieiorpaMM, pomMO, TpPsIMOYTOJIBHHMK, KBajapaT, Tparenus;
OKPY>KHOCTb, KPYT, KacaTelbHasl, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; ymMeHue pemaTh 3aJadyd, B TOM YHCJIE€ U3 MOBCEIHEBHOI
KU3HHU, Ha HAXOXXJIEHUE T€OMETPUYECKUX BEJIMYUH C MPUMEHEHUEM

M3y4YEHHBIX CBOUCTB QUTYD U (aKTOB

10

YMeHue omepupoBaTh IOHATHSMH: PABEHCTBO (HTYp, PaBEHCTBO
TPEYTOJIbHUKOB; TMapajUIeIbHOCTh U TEPHEHIUKYIISIPHOCTh TMPSMBIX,
yrod MEXIy TpSAMBIMH, TEPIEHANKYISAp, HAKIOHHAS, TPOCKIHS,
noxobue ¢puryp, nofo0HbIe TPEYTOJIbHUKN, CAMMETPHSI OTHOCUTEIIEHO
TOYKH W TPSAMOW; YMEHHE DPACIO3HABaTh PaBEHCTBO, CHMMETPHIO U
nonobue ¢uryp, napamieIbHOCTh M NEPHEHIUKYISAPHOCTD MPSAMBIX B

OKpYIKaroIieM MHUpe

11

YMeHue omnepupoBaTh IMOHATUAMM: JUIMHA, PpACCTOSIHUE, YIoJd
(BeMIMUMHA yrja, CUHYC M KOCHUHYC yIja TPEYroJbHUKA), IUIOLIAMb;
YMEHHE OLIEHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPY)KAIOIIEM
MHUpE; YMEHHE NpPUMEHATh (OpMynsl TepuMeTpa U IUIOLIAAU
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY)KHOCTH U IUIOIIAIM Kpyra, oObema
IIPSIMOYTOJIBHOTO AapaJUIENENUIENa; YMEHUE NPUMEHATh IPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TPUrOHOMETPHUECKHUE COOTHOLICHHS  JUIA

BBIYMCIICHUS JJIMH, PACCTOSTHUM, IUTOIIAAEH

12

YMeHne wu3zo0pakarb IUIOCKME (GUTYPRI W HX KOMOWHAIIWH,
MPOCTPAHCTBEHHBIE (UTYPBl OT pPYKH, C TIOMOUIbIO YEPTEKHBIX
WHCTPYMEHTOB U OJICKTPOHHBIX CPEICTB 10 TEKCTOBOMY WIIH

CHUMBOJIbLHOMY OIIMCAHUTO

13

YMeHnue onepupoBaThb MOHATHSAMH:  TPSAMOYTOjibHash — cHUcTeMa
KOOpJIWHAT, KOOPAMHATBI TOYKH, BEKTOp, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOPA HA YHUCIIO0, CKaJISIPHOE MPON3BEICHUE BEKTOPOB;
YMEHHE HUCIOJB30BaTh BEKTOPHI W KOOPAWHATHI AJIS TPEICTABICHUS
JaHHBIX M pEIIeHUs 3aJady, B TOM YHCIE M3 JPYrHMX Y4eOHBIX

IIPEAMETOB U peaIbHOM KU3HU

14

yMeHI/Ie OHGpI/IpOBaTB IIOHATUAMMN . CTOJIGI/IKOBBIG nu prrOBBIe
quarpaMMbl, —TaONWIBL, cpeaHee  apudMeTHYecKoe, MeIuaHa,
HauOoJplllee M HAaUMEHbIIEe 3HAYCHHUS, pa3Max YHMCIOBOr0 Habopa;

yMEHHE  U3BJI€KaTb, HMHTEPIPETUPOBaTH W  MPeoOpa3oBHIBATH
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uHGOpMalLMIO, MPEJICTABICHHY0 B Ta0iuuax M Ha JuarpaMmax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
ABJICHUM; yMEHHE paclo3HaBaTh M3MEHUUBBIC BEJIMYMHBI B

OKPYKaIOIIeM MUPE

15

YMeHue omnepupoBaTh MOHATUAMU: CIyYalHBIA OMBIT (CIy4aiHbIH
OKCIIEPUMEHT), DJEMEHTApHOE COOBITHE (DJIEMEHTApHBI HCXO0.)
CIly4ailHOrO OIbITa, CIIy4allHOE€ COOBITHE, BEPOSITHOCTb COOBITHS;
YMEHUE HaXOAMTb BEPOSTHOCTU CIY4YalHBIX COOBITUH B OIBITAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHE pelaTh
3aJjaud METOJIOM OpPIaHM30BAaHHOIO Mepedopa M ¢ HCIOJIb30BaHUEM
IIpaBWJIa YMHOJKEHUS; YMEHHUE OLICHMBATb BEPOSTHOCTH PEATbHBIX
COOBITHM M SIBJIEHUI, MOHUMATh POJIb MPAKTHUECKU AOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMH B OKPYXAalOIIEeM MHPE M B JKU3HH;
3HaKOMCTBO C IIOHATHEM HE3aBUCHUMBIX COOBITHI; 3HAaKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €T0 POJIBIO B MAaCCOBLIX SABJICHUAX

16

YMeHue BBHIOMpATh MOIXOMSAIINN H3YUYEHHBIH METON JUIsl PELICHHS
3a/la4¥, IPUBOJUTH NPUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIMCBIBATH OTACIBHBIE  BBIAAIOIIMECS  PE3YJIbTaThI,
[IOJIyYEHHBIE B XOJA€ pa3BUTUS MAaTEMaTUKU KaK HAYKH, HPUBOIUTH
IIPUMEPBl MATEMATHYECKUX OTKPBITUN U MX aBTOPOB B OTE€YECTBEHHON

U BCEMUPHOU UCTOPUHU
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IHHEPEYEHbB 3JIEMEHTOB COJAEPKAHUS, ITPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3JIEeMEHT COJEPKAHUSA

1 Yucna u BBIYUCICHUS

1.1 Harypanbnbie u nensie yucna. [Ipu3Haku 1e1MMOCTH LETbIX YUCE

- OObIKHOBEHHBIE M JECATHYHBIE  JpOOHM,  MPOIEHTHI, OECKOHEUHBIE
' NepUOANYECKUE APOoOH

3 PannonanbHple uyncna. Apudmernyeckue Omepaldd € paldOHaIbHBIMU
' YUCIaMHU

14 JetictButenbHple uyncia. ApudMeTHUYeCKHe ONepaluu ¢ JACHCTBUTEILHBIMHU
' YUCIaMHU

s [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUia OKPYTJEHHUS, NPUKUAKA U OIIEHKa
' pe3yiabpTaTa BEIYACICHUN
2 AnrebGpanyeckue BbIpaKeHHs

2.1 BykBeHHbIe BhIpaykeHUs (BBIPAXKEHUS C IEPEMEHHBIMH )

55 Crenenp ¢ nenbiM mnokaszatesneM. CTENEeHb C pPALMOHAIBHBIM I1OKAa3aTENIeM.
' CaoiicTBa cTeneHu

23 MHorouneHsl

2.4 Anrebpanueckas 1poOb

5 s Apudmernueckuit KOpPEHb HaTypaJbHOU CTEIIECHU. HenictBus c
' apuQMEeTHIECKUMHU KOPHSIMH HATypaITbHON CTCTICHH
3 YpaBHEHMS U HEpaBEHCTBA

31 [lenbie u apoOHO-panMOHANbHBIE YypaBHEHHs. CHCTEMBI M COBOKYITHOCTH
. ypaBHEHUU

19 [lenbie u npoOHO-paloHanbHble HepaBeHCTBA. CHCTEMbl UM COBOKYIHOCTH
' HEPaBEHCTB

3.3 Pemenye TeKCTOBBIX 3a1a4
4 Uucnoble OCIIEI0BATETLHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHU MOCIEA0BATENLHOCTEN

4.2 Apudmerndeckass W TeoMeTpuyeckas mnporpeccuu. dDopmyna  CI0XKHBIX
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MPOLIEHTOB

5 OyHKIUH
Oynaknus, crnocoObl 3amaHus  GyHkuma. ['padux  dyakuum. OO6macTh
ompeeNIiCHUs 1 MHOXKECTBO 3HaueHu ¢yHkuuu. Hymn dyakuun. [IpomexyTku
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIHH. MaKCUMyMBI U
MUHUMYMBI (yHKIMH. Hanbombinee W HauMeHbllee 3HAUeHUE (YHKIMHM Ha
IPOMEXKYTKE
6 KoopaunaTe! Ha npsAMO# U MIJIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapTOBBI KOOPAMHATHI HAa MIJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 Ux cBoiicTBa
7.2 TpeyroabHuK
7.3 MHOroyrojasHuKu
7.4 OKpYXHOCTb U KPyT
7.5 N3MepeHne reoMeTpuueCKuX BEJTMYNH
7.6 BexTops! Ha mI0CKOCTH
8 BeposiTHOCTB U cTaTuCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositTHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padmsr
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YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Maremaruka. ['eometpusi: 7 - 9-¢ kiacchl: 0a30BbIA YPOBEHb: YueOHUK; 14-¢
u3zaHue, nepepadorantoe, 7-9 xkinacc/ Aranacsu JI.C., byry3zos B.®., Kanomien

C.b. u np., Akumonepnoe o6miectBo «M3narensctBo «lIpocsemienner

METOJIUYECKHUE MATEPUAJIBI JIJIS1 YUUTEJISA
['eomeTpust 7 MmeToAMYECKHUE PEKOMEHAAIIMHU JJIsl yuuTels, M: [IpocBerenue,

2015

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET

https://resh.edu.ru,

https://edu.skysmart.ru/

https://nsportal.ru/,

https://infourok.ru/,

https://multiurok.ru/
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IIpuaoxenne 1. KOHTPOJIbHO-U3MEPUTEJIBHBIE MATEPHUAJIBI

KonTpoabHnas padora 1. TpeyrojbHuKku

KonTpoabHas padora nmo treme «TpeyroabHuKm»

BaprauT 1

1. B paBHoOegpeHHOM TpeyTOJabHHKE C
nepamerpoM 48 cm Ooxosam cTopoHa
OTHOCHTCH K ocHOBAHHIO Kak J : 2. HafiguTe
CTOPOHEBI TPEYT 0. IEHHKA.

1. JlaH Hepa3BepHYTHIH YIroJ H 0TPe3OK.
IlocTpoiiTe BCce TOYKH, VIAJNeHHEBIE OT
EEPIIHHEI YIJ1a HAa paccTosiHHe, paBHOe
YeTEEPTH JaHHOTO OTPe3Ka.

3. B tpeyvronsamake A ABC: AB = BC.
Ha meanane BE ormedena Ttouxa M, a mHa
cropodax 48 m BC — Touxkn P u K co-
oTeBeTcTEeHHO (Touku P, M, K He nexart Ha
ogHoii mpamoi). Hagecrro, 910 yroa BMP
paeen yray BMK. ToxaxuTe, 9T0:

a) vyrawsl BPM u BKM paenbr;

0) mpavmeie PK u BM B3anMHO
NepneH HKY. IAPHEL

4*. Kak ¢ moMOmB0 DHPKYIA H THHEHKH
MOCTPOHTE YTOJI, paBHEIA 67°30"7

Bapuant 2

1. B paBHObeapeHEHOM TpeyroabHHKE C
mepHMeTpoM 30 cM OCHOBaHHe OTHOCHTCH
K DowxoBod cropome kak 2: 3. Haijfigure
CTOPOHELI TPEYTOJALHHKA.

1. [laH Hepa3BepHYTHIH YIoJ H 0TPe30K.
IlocTpoiiTe Bce TOYKH, YVIAJIeHHBIE OT
EePIIHHLI YIJIa H3a pPACCTOSHHE, PaBHOE
TpeM 9eTBepTAM JAHHOI0 0TpeIKa.

i Ha BLICOTE PABHOOEIPEHHOTD
Tpeyroabaaka A4ABC, mnpoeemesHod K
ocHopaunw AC, BaaTa Touka P, a ma
croporax AF w BC—rouxkmn Mu K
cooTeeTcTBenHo (toaxku M, P u K ne
Je:xaT HA ojHoli mpsamoii). HagecTno, aTo
BM= BK. oraxmure, 9T0:

a) vraelt BMP u BKP papnnr;

0) vraet KMP n PKM paesbL

4*. Kak ¢ noMOImb0 NHPKYIA H THHeHKH
OOCTPOHTE VroJd, paeHeri 1171577




KoHTponbHas pabota 2. MapannenbHble NpAMble,CymMa YINOB TPeyro/iibHMUKaA
BapuaHT 1.

Ne 1. Yron mpu BepinHe paBHOOEIPEHHOTO TPEYronbHUKa paBeH 52°.,

Haiinure yriel mpu OCHOBaHWH 3TOTO TPEYroJIbHUKA.

Ne 2. Haiigute rpamycuyto mepy yria DCE (ctp. 50).

Ne 3. KakoBa rpagycHas mepa yria C, n3o0paxx€HHOro Ha pucyHke 517

Ne 4. Toxaxwute, uto AB=CD (puc.52), ecnu u3BectHo, uto AB|[CD u BO=CO.
Ne 5. B tpeyronsanke ABC u3sectro, uto 2C=90°, 2A=60°. Ha

KarteTe oTMeTHIHu Touky K Takyto, uro ZAKC=60°. Haiinure oTpe3ok

CK, ecnu BK=12 cm.

KonTpouabsnasi pabora 3. Oxkpy:kHOCTb U KpyI. 'eomeTpuyeckne nocrpoeHust

BapuaHT 1.

Py, 62 Ne 1. Ha pucynke 62 touka O — ieHTp
— okpyxkHocTH, ZABC=28°. Haiinute yron
A\ AOC.

— Ne 2. K okpyxHoctu ¢ nenrpom O npoBeneHa
kacatenbHast CD (D- Touka xacanus). Haiinure
otpe3ok OC, eciin painyc OKpYHOCTH PaBEH
6 cM u 2DCO=30°.

Puc. 63 Ne 3. B okpyxHocTH ¢ nentpom O
npoBeneHbl guametrp AB u xopaet AC
n AD Tak, 4to L
BAC=4 BAD(puc.63).

Hokaxwute, uto AC=AD.

Ne 4. TloctpoiiTe paBHOOEAPEHHBIT
tpeyroibHIUK ABC mo 60k0BO# CTOpOHE U
OCHOBAHHIO U MMOCTPOMTE B HEM

CepeIMHHBIN MePIEHANKYISP K 00KoBOM cTopoHe BC ¢ mMOMOIIBIO IUPKYIIS U JIMHEHKH.



KonTtpoabHnas pabora 4. UTorosast KOHTpo/IbHasA padora

BapaagtT 1
1) B tpeyromeamse ABC yrond pames 737, AL B Hagmmrre yroo C.

1) Tea yroa TpeyromhEEEa pases: (P8 w17, Hagmime TyOoE yTOI, ROTOPEE 06pa3VI0T BEIC0TEL
TPEYTOLEEED, BAMNOITIHS B3 BeIIHH 3THY VTI0E.

3) B mpeyromeamse ABC AC -~ BC | Beenrsi yron mps sepomse B pazses 155 Hammmme

yrox C.

4] i
4) B peyromeamme ABC AL MO, AD — smcoTa, yrox BAD paser 3. Hasmre yrox O

&

£) (lIeH B3 SHEOEER YTTI0S TPEVTOIREHED pases 30 | YTk, Be CMEREEIS ¢ JAEELN BHEIIEEM
yroom, oraccaTcl 2k | 2 HafoETe SasSeTnoEE 53 HEG

6) Cysoda T8V VTI0B TPEVTOMLERED B BHEIOEHEN0 YTIA K TpeTheny pagma 6 - Hafmsre 10T
TPETHH YTOI.

T) ¥rmu TpeyromnEEE: otaocaTcr kas |- | 1) Halosme wermmnres @ mos

8)B tpeyromEEe 4BCyron d peses 2, yronB pasex 28, CH— macoTa.  HammaTe
pazeocTs yros ACH v BCH.

II.I".
If

ll.
d B \ &=
9) Kagpe B3 C18IVHINET VIBSDAIEEEN EepHEL]
1) B tpeyromeamme AL | poe moropore AH - 4 BC 0 5 AD 6 yrom W —
HAHGOTEIIHH
) Brenrm YToa TpeYTORERES G0MEIe EXEI00 BHYTPEEERTO YOI,
3) TpeyromesHs co cTopoEasm 1, 2, 3 Be CymecTEYET.
4) B TpeyTOMESEES MPOTER MEHEIISTO YA TEEHT MEHRIIAS CTOPIHD

10} JIy= BE — Gaccextpmca yraa ABD, myy BC — GrocexTpaca yraa ABK. Yoo ABC = 137,
Hasrrs yrox ABD.

11}
A

AB+AC =12 ¢y Hairma AC
12} Ha orpease AB pasme o M e . Himecreo, o AB = 12ow, AM=0 o BN =10



13} Hafims AR

4

14} TlepeeTp pABHOCTOROHHETD TPEVTOIREEED 14 ¢ Ha ero CTopoEe, XAX El OCHDBAHEER
TMOCTPOSH [AEE0GEIPesEEn TPEYTOIEEEE, HepieTp RoTopore 34 o HalTe S0X0BYH CTODOHY
ITOI0 TPEYTONTEERED .

g
/

i -i"ul
Ll=s1=3"
£3=41

Hasra 24

32
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