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INOACHUTEJIbBHAS 3AIINCKA

I'eomeTpusl Kak OJMH U3 OCHOBHBIX Pa3JeJOB LIKOJIBHOM MaTEMaTUKH, UMEIOIIUNA CBOEH
LEJIbI0  00ECleYnTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYp, HUX OTHOLICHMH M B3aUMHOE
pacrojoXKeHUe, ONUpAaeTCd Ha JIOTMYECKYH0, JOKa3aTelIbHYK JUHUIO. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00ILero o0pa30BaHus 3aKI0YaeTCsl B TOM, YTO 0Oydarouuiics
YUUTCS TMPOBOJUTH JI0KA3aTEIbHBIE PACCYKIACHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaThb MCTUHHBIC YTBEPKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IIPOBOJUTH
paccyXIeHHs «OT MPOTUBHOTO», OTINYATh CBOMCTBA OT NMPU3HAKOB, (POPMYIUPOBATH OOpaTHbIE
YTBEPKACHHUS.

BTopoil nenbro n3ydeHuss reOMETpUH SBISETCS UCIIONIb30BaHUE €€ KaK MHCTPYMEHTA IIpU
pPEIICHNN KaK MaTeMaTH4YECKUX, TaK M IPAKTHUYECKHUX 3a/lad, BCTPEUAIOIUXCS B pealbHOU
xu3HU. OOyYaroluiics MOHKEH HAYYHMTHCS OIPENCNIUTh TeOMETpUYecKyto (urypy, omucarb
CJIIOBaMHU JAHHBIM 4YEPTEK WIM PUCYHOK, HAWTH IUIOLIANb 3€MEIBHOIO Y4acTKa, paccuuTaTh
HEOOXOAMMYIO [UTMHY OITOBOJIOKOHHOTO KaOenst win TpeOyeMble pa3Mepbl Tapaxa s
aBTOMOOWJIL. DTOMY COOTBETCTBYET BTOpAs, BHIUMCIMTEIbHAS JIMHUS B U3YYCHUM I'€OMETPHH.
[lpu pemeHun 3agay  MPAKTMYECKOIO  XapakTepa OOYyYaroIIMMHCS  y4UTCS  CTPOUTH
MaTeMaTUYeCKUe MOJENIN pEaJIbHbIX JKU3HEHHBIX CHUTyallui, MpPOBOJUTH BBIYUCICHUS U
OLICHMBATh aJI€KBATHOCTb IIOJIyYEHHOT'O PE3y/bTaTa.

KpaiiHe BaXHO MOAYEPKUBATH CBA3M T'€OMETPUU C APYTMMU Y4YEOHBIMHM INPEAMETAMH,
MOTUBUPOBaTb  MCIIOJb30BaTh  ONPEACICHHS  IEOMETPUYECKUX  (GUIyp UM MOHATHH,
JIEMOHCTPUPOBATH MPUMEHEHHE MTOJTYYCHHBIX YMEHHH B (DU3MKE U TEXHHUKE. JTH CBSI3U Hanboee
ApKO BUJHBI B TeMax «Bektopsl», « Tpuronomerpuyueckue cooTHOImEHus », «MeTo KoopauHaT»
u «Teopema [Tudaropar.

VYuebnblit kypc «l'eomeTpus» BKIIOYACT CIEAYIOIIME OCHOBHBIE PAa3/eNbl COAEPIKAHUA:
«l'eomerpuueckue ¢Gurypsl M UX CBoOicTBay, «l3MepeHHe TIeOMETpPUUECKUX BEIUYUHY,
«/lexapToBBl  KOOpAMHATBl Ha  IUIOCKOCTW», «BekTopwl», «J/IBUKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanus MOI00US.

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiiacce — 68 yacoB
(2 gaca B Henenmo), B 8 kiacce — 68 yaco (2 yaca B HeneN0), B 9 kinacce — 68 yacoB (2 Jaca B
HEJIEIIO0).

COJAEP/KAHUE OBYYEHUA

7 KJIACC

Havanbable moHATHSA reoMeTpuu. Touka, mpsmasi, OTPE3OK, Jy4. Yroia. Buubl yrios.
BeprukansHple U CMeXHBIE yribl.  buccektpuca yria. JlomaHas, MHOTIOYTOJIBHUK.
ITapayueabHOCTB Y MEPIIEHIUKYIAPHOCTD NPAMBIX.

Cummerpuunbie purypbl. OCHOBHBIE CBOMCTBA 0CceBOM cuMMeTpuu. [IpumMepsl cummeTpun
B OKPY’KaOIIEM MUDE.

OCHOBHBIE TIOCTPOEHHUs C IIOMOIIBIO LHPKYJIS W JUHEHKH. TpeyronpHUK. Beicora,
MenraHa, OMCCeKTpHCa, X CBOMCTBA.

PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUH TpeyrojibHUKH. HepaBeHCTBO TpeyroibHUKa.

CpoiicTBa M TpHU3HAKM PAaBHOOEAPEHHOro TpeyroipHUKa. [Ipu3HakKM paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M NpHU3HAKU MapajuieNbHbIX NpsMbIXx. CymMma yrioB TpeyrojpHUKa. BHeniHue
YTJIbI TPEYTOJIBHUKA.



ITpsitmoyronbHbIN TpeyroiabHUK. CBOWCTBO MeAMAaHBl IPSIMOYTOJIBHOIO TPEYrOJbHUKA,
IpPOBEAEHHOW K runoreHyse. [Ipu3Haku paBeHCTBA NIPSIMOYTOJBHBIX —TPEYrOJbHUKOB.
[TpstMOyToNbHBIN TPEYroJIbHUK ¢ yriaoM B 30°.

HepaBeHcTBa B T€OMETPUN: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O UIMHE JIOMaHOM,
Teopema o OoJblIeM yrie u 0oJbIleil CTOPOHE TPEYroabHUKA. [lepreHanuKyIsp 1 HaKJIOHHASL.

I'eomeTpruyeckoe MecTO TOYeK. buccekTpuca yrina um CEpeIMHHBIA INEPHEHAUKYIAP K
OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpy)XHOCTb M KpyI, XOpJa M JAMAaMeTp, MX CBOMCTBa. B3amMHOe pacrosiokeHue
OKpYXHOCTH M npsiMoil. KacarenbHas u cexymas K oKpyxkHOCTU. OKpYX HOCTb, BIIMCaHHas B
yroi. Bnincannas u onucaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

YerbipéxyronpHuku. llapamienorpamMM, ero mnpu3HaKd U cBoiicTBa. YacTHble ciiydau
napajuieJorpaMmoB (IPsSIMOYTOJIBHUK, poMO, KBajapaT), UX MPU3HAKKM U CBOMCTBa. Tpamenus,
paBHOOOKas Tparenus, e€ CBOICTBa U Npu3Haku. [IpsMoyronbHas Tpaneuus.

Meton ynBoenuss Menuasbl. LleHTpanbHas cumMmerpus. Teopema Paneca u Teopema o
MPOMOPLUOHABHBIX OTPE3KaX.

Cpennue TMHUM TPEYroiabHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHUKa.

[Tonobue TpeyronbHUKOB, KO3 duiueHT noaodus. [IpusHaku mogolusi TpeyroabHUKOB.
[TpumeHneHne no100Ust IPH PEIICHUH TPAKTUYECKUX 3ajau.

CaoiicTBa miomaaeil reomerpudeckux ¢uryp. GopMynbl A IUIOMAAN TPEYroJbHUKA,
napajuiesiorpaMma, pomoOa u tpanenun. OTHOIIECHHUE IIOMAACH MOT00HBIX Quryp.

Brruncnenue miomaaei TpeyroabHIKOB 1 MHOTOYTOJIbHUKOB Ha KJIeTuaTol Oymare.

Teopema Ilucdaropa. Ilpumenenue Teopemsr Iludaropa mpu pemieHUN NPAKTUIECKUX
3ajad.

CuHyc, KOCHHYC, TAHI'€HC OCTPOIO yIja MpsSMOYIOJbHOIO TpeyrojbHUKa. OCHOBHOE
TPUTOHOMETPHUECKOE TOXKAECTBO. TpuroHomerpuueckue GpyHkuuu yrios B 30, 45 u 60°.

BrnmcanHble M LEHTpaJIbHBIE YIUIBI, YIOJI MEXKJY KACATEIBHOM M XOPIOH. YTIBl MEXIY
XOpJlaMd UM CEeKylIMMHU. BriMcaHHble U  ONHCAHHBIE YETBHIPEXYIOJbHUKU. BzanmHoe
pacrioyioxxeHue IByX OKpyxkHocred. Kacanme oxpyxuocteit. OOmume kacatelbHblEe K JBYM
OKPY’KHOCTSIM.

9 KUIACC

Cunyc, xocuHyc, TaHreHc yrinoB or 0 mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOX1eCTBO. POPMYIIBI IPUBEICHUS.

Pemenue TpeyronbHuUKOB. Teopema KOCHHYCOB U Teopema CUHYCOB. Pemienue
IIPAaKTHYECKHX 3a/1a4 C UCIOJIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[TpeoOpa3zoBanue nonodus. [logobue COOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa 0 mponU3BEAEHNUN OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BEACHUN OTPE3KOB CEKYIIHX,
TeopeMa O KBaJpare KacaTelIbHOM.

BekTtop, nnmHa (MOAYNb) BEKTOpa, COHANpPAaBIEHHBIE BEKTOPHI, MPOTHUBOIOIOKHO
HaIIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalUd HaJ
BEKTOpaMH. Pa3yioxkeHue BEKTOpa Mo IBYM HEKOJUIMHEApHBIM BeKTOopaM. KoopanHaTel BEKTOpA.
CkansipHO€E TPOU3BENECHNE BEKTOPOB, IPUMEHEHUE /Il HaX0XKI€HUS JAJIUH U YTJIOB.

JlexapToBbl KOOpAMHATBI HA IIOCKOCTH. YPaBHEHUS TMPSMOM U OKPYKHOCTH B
KOOPJAMHATAX, IIEPECEUCHUE OKPYKHOCTEN U NPSAMBIX. MeTox KOOpAUHAT U €ro IPUMEHEHHUE.

[IpaBuibHBIE MHOTOYTOJNBHUKH. JJTMHA OKpYXKHOCTHU. ['pajlycHas u pajiuaHHas Mepa yria,
BBIYMCIICHUE JUIMH AYT OKpYyKHOCTeH. [1momane kpyra, ceKTopa, CErMeHTa.

JIBuKeHMsI TITIOCKOCTU U BHYTPEHHHE CUMMETPHUH (PUryp (371€eMEHTapHbIE MTPEICTABICHHUS).
[TapaiensHslil nepenoc. I1loBopor.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA [POI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE Pe3yJabTAThl OCBOCHHS MpOrpaMMbl y4eOHOTO Kypca «[ eomerpus»
XapaKTepU3YKTCS:

1) naTpuoTHYecKoe BOCIIUTAHME:

MPOSIBJICHUEM HHTEpeca K NPOLUIOMY W HACTOALIEMY POCCHMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKEHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUCKOU
MaTeMaTUYECKOW IKOJIbl, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B IPYTUX HAYKax U MPHUKIAIHBIX
chepax;

2) rpaKIaHCKoOe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBHIMOJHCHHUIO OOS3aHHOCTEH TpaKIaHWHA M peallu3allid ero Ipas,
MPEJICTaBICHUEM O MaTeMaTHYeCKHX OCHOBAaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIEyp TPakIaHCKOTO oO0IIecTBa (HarmpuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXXJIEHUIO ITHUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JIOCTHKEHUN
HayKH, OCO3HAaHUEM BaKHOCTH MOPAJIbHO-3THUYECKUX IIPUHLUIIOB B J€ATEIbHOCTH YUYEHOTO;

3) TpyAoBO€E BOCIMTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE B PEIICHMM MPAKTUUYECKUX 3aJad MaTeMaTH4eCKOM
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMaTHYE€CKOTro 00pa3oBaHUs Ha MPOTSIKEHUU BCEH
JKU3HU JJIs1 YCHEIIHON MpOoQecCUOHANBHON IeATeIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOECHHEM WHJMBHUAYAIHHOM TpPAaeKTOpUU OOpa3oBaHUs U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAIIBHOMY U OSCTETHYECKOMY BOCIPHUSATHIO MaTEMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUACTh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTAIle B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX MpeAcTaBleHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKa, NPHUPOABI M 0O0IIecTBa, MOHUMaHUEM
MaTeMaTHUYeCKOl Hayku Kak c(epbl UYeIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH JIJISI Pa3BUTHS [TUBUIIN3AIINH, OBJIAJICHUEM SI3bIKOM MATEeMAaTHUKU U MaTeMaTUYECKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM NPOCTEUIIMMH HaBBIKAMU
HCCIIEIOBATENIbCKOM JIEATEIIbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (¢GopMHpoBaHMe  KYJbTYPbl  310POBbS M
IMOIUOHAIBLHOIO 0JIArONOJIyYMsI:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAHMUS B HMHTEPECAX CBOETO 3/0POBbS,
BEJICHUS 37J0POBOTO 00pa3a >KM3HU (30pOBOE MHUTAHHE, COATTAHCUPOBAHHBIM PEKUM 3aHSATUN U
OTIIbIXa, perynspHas Qu3uyeckas aKTHUBHOCTh), COPMHUPOBAHHOCTHIO HaBbIKA pe(IIeKCHUH,
MIPU3HAHUEM CBOETO MpaBa Ha OIIMOKY M TAKOTO )K€ MpaBa IPyroro 4erI0BeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpHUEHTAIMEeH Ha MPUMEHEHWE MaTEeMaTHYECKMX 3HAHWM IS pelIeHus 3ajad B 00JacTh
COXPAHHOCTH OKpYXKAIOIIEH cpefbl, MIAHUPOBAHUS MOCTYNKOB U OLIEHKM HMX BO3MOXHBIX
MOCJIC/ICTBHM JIJII OKPY’KAIOIIEH Cpebl, 0CO3HAHUEM TJI00aJIbHOTO XapaKTepa SKOJOTUYECKHX
npo0sieM U yTel X pelieHus;

8) ajanTanust K HN3MEHAOIUMCS YCJI0BUAM COLMAJIBHOM M IPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHSX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPAKTUUECKYIO JIeITeIbHOCTh, B TOM YHCJIE YMEHHE YUUTHCS Y JAPYTHX
JI0JIeH, MpUoOpeTaTh B COBMECTHOW NESATEIILHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIUU W3
OTIBITA JIPYTHUX;



HE00X0AMMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHMI, B TOM uucie (GOpMYIHPOBATH UJEH,
HOHATHS, TUIOTE3bl 00 00BEKTaX M SABJICHMSX, B TOM UYHUCJIE paHEE HEU3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHHMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUMI KOHTPMEp, KOPPEKTHPOBATH IPUHHMAEMBbIE PELICHUS U
neicTBus, GopMyJINpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI
ITo3HaBaTebHBIE YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBpble JJornueckue aeiicTBuA:

® BBISIBJIIATH M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKHM MAaTEMaTHYECKHX OOBEKTOB,
MOHSITHI, OTHOIICHWH MEXIYy MOHATUSAMHU, (OPMYIHpPOBATH OMPEICICHUS TOHSATHH,
yCTaHABJIWBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(DUKAIUKA, OCHOBAHUS JIJIsi 0000IICHUS 1
CpaBHEHUS, KPUTEPUHU TTPOBOIUMOTO aHAJIN3A;

® BOCIpPUHUMATh, (HOPMYIUPOBATh U MPEOOPA3OBBIBATH CYXKICHHS: YTBEPIUTENbHBIE U
OTpHUIaTeNIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,

® BBISIBJIATH MATEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHBOPEUUs B (aKTax,
JAHHBIX, HAOJIONEHUSIX U YTBEPXKACHUSAX, NpenjIararb KPUTEPUU JUIS BBISBICHUS
3aKOHOMEPHOCTEH U IPOTHBOPEUHIA;

® JeNaTh BBIBOJIBI C HMCMOJB30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUeHHH, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

e pa3bupaTh JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPXKIEHUH (IIPSAMbIE U OT MPOTHBHOIO),
MIPOBOJIUTh CAMOCTOSITEJILHO HECJIOXKHBIE J0Ka3aTelIbCTBa MaTEMaTHYECKUX (HaKTOB,
BBICTpauBaTh apryMEHTAINIO, MIPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYXKICHUS,

e BpIOMpaTh CHoco0 penieHUs yuyeOHOW 3ahauu (CpaBHUBATh HECKOJIBKO BapHUaHTOB
peleHus, BEIOMpaTh HanOosee MOAXOASIIUN C Y4€TOM CaMOCTOATEIbHO BBILAEIEHHBIX
KpUTEPUEB).

ba3oBble uccienoBaTeabCKHeE JeiiCTBHS:

® UCIIOJNIB30BAaTh  BOMPOCHI KAk  HMCCIENOBATEIbCKHM  WMHCTPYMEHT  IO3HAHUS,
dbopMyIupOBaTh BOMPOCH], GUKCUPYIOIINE MPOTHBOPEUYUE, TPOOIEMY, CAaMOCTOSTEIHHO
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (OPMUPOBATH THUIMOTE3Y, apryMEHTHPOBATH CBOIO
MO3UIINIO0, MHEHUE;

® [IPOBOJUTH IO CAMOCTOATEIBHO COCTaBJICHHOMY IUIaHY HECIOXHBIA SKCIEPUMEHT,
HEOOJBIIOE UCCIEOBAHHE 10 YCTAaHOBJICHHUIO OCOOCHHOCTEM MaTeMaTH4ecKoro
00beKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOM;

® CaMOCTOSITeNFHO (POPMYIHUPOBATH OOOOIICHHS M BBIBOJBI 110 Pe3yabTaTaM MPOBEAEHHOTO
HaOO/IeHUs, HCCIEOBaHUs, OLIEHHWBATh JOCTOBEPHOCTH IOJYYECHHBIX pPE3yJIbTaTOB,
BBIBOJIOB M 000OIIEHNI;

® [IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCA, a TAKKE BBIABUTAThH MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Patora ¢ undopmaumeii:

® BBISIBJIATH HEOCTATOYHOCTh U M30BITOYHOCTH MH(OPMAITNH, JAHHBIX, HEOOXOIUMBIX IS
pelleHus 3aa9H;

e BBIOMpATh, AHAJIM3UPOBATH, CHCTEMATH3UPOBATh M HHTEPIPETHPOBATH HWH(OpMAIHIO
Pa3IUYHBIX BUJIOB U (DOPM MPECTABICHUS;

e BBIOUpaTh (hopMy MpeacTaBieHUs] MHPOpPMAINMKM U WILTIOCTPUPOBATH pellaeMble 3a7aun
CXEeMaMH, JHarpaMMaMH, HHOW rpauKoi U X KOMOWHAIIHSIMH;



® OIICHMWBATh HANEKHOCTh MH(DOpPMAIMH TIO KPUTEPHUSIM, MPEITIOKEHHBIM YUUTEIEM WU

c(OPMYITHPOBAHHBIM CAMOCTOSITEIHHO.
KoMMyHUKaTHBHBIE YHHBepPcAIbHbIE YUeOHbI€ el CTBHUS:

® BOCHPUHUMATHh U (OPMYJIIHPOBATH CYXKIEHHS B COOTBETCTBUU C YCIOBHSMHU U IHEISIMH
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIP@XKaTh CBOK TOYKY 3PCHHUS B YCTHBIX H
MUCHhMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJY PEIICHUs 3a/a4l, KOMMEHTHPOBATh
TIOJTyYCHHBIH PE3yIIbTaT;

e B X0/€ OOCYXJCHHS 33/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOI TeMbl, IPOOIEMBI,
pelaeMoil 3aauu, BHICKa3bIBaTh MJICH, HAIIEJICHHBIC HA TIOUCK PEIICHUS, COMOCTABIATh
CBOU CYXKIICHUS C CY)KICHUSIMH JPYrHUX YYaCTHUKOB JHajiora, OOHApyKUBATh Pa3Indue
U CXOACTBO MO3MIMH, B KOPPEKTHOW ¢opme (OpMYIHpPOBATh pa3HOIIIACUS, CBOH
BO3PaXKCHUS;

® MIPE/CTAaBIATh PE3YJbTaThl PEIICHHs 3aJaud, SKCICPUMEHTa, MCCIIEOBaHUs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpaATh (OpMAT BBICTYIUIEHUS C YYETOM 3a/a4 MPE3CHTAllUd U
0COOEHHOCTEH ayTUTOPHH;

® TIOHMMATh M HCIIOJIb30BATh MPEUMYIIECTBA KOMaHIHON M WHIUBUAYAIBHONH paOOTHI MPH
pemeHnn yueOHbIX MaTeMaTHYECKUX 3a71ay;

® [PUHHUMATH IIeJTb COBMECTHOM NEATEIBLHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOU
paboThI, pactpeaesTh BUIbI paboT, JOrOBapUBaATHhCS, 0OCYKIATh NPOIIECC M PE3YJIbTAT
paboThl, 06001IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;

® y4yacTBOBaTh B IPYMIOBLIX (hopmax paboTel (00Cyx)aeHMs, 0OMEH MHEHHUSIMH, MO3TOBbBIE
HITYPMBI U IPYTHE), BBITIOIHATH CBOIO YacTh PAOOTHI M KOOPJIUHUPOBATH CBOU JCHCTBHSI
C JIPYI'MMH YJICHAMH KOMaH/bl, OIEHHBATh Ka4eCTBO CBOETO BKJIaJa B OOIIUHN MPOIYKT
0 KpUTEPHSIM, CHOPMYITHPOBAHHBIM yIYACTHUKAMHU B3aUMOCHCTBHSI.

Pery1siTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusaunus:
® CaMOCTOSITENTFHO COCTaBJATH IUIaH, AITOPUTM pEIIeHUs 3aJayd (UM €ro 4YacTh),
BBIOUpaTh CHOCOO pelIeHUS € Y4€TOM HMEIOIIUXCS PECYypcoB U COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHUPOBATh M KOPPEKTHPOBATh BAPUAHTBHI PELICHUN C Y4ETOM
HOBOU WH(OpMAIUH.
CaMOKOHTPOJIb, IMOIHOHAJIbLHBIH HHTEJLIEKT:
e BIAJIETh CIIOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJS Tpollecca W pe3yiabTaTa pelieHHUs
MaTeMaTHYeCKOH 3a7a4u;
® TIpeABUACTH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIpH PELICHUH 3aJa4d, BHOCUTH
KOPPCKTHUBBI B ACATCIIBHOCTh HAa OCHOBC HOBBIX O6CTO$[T€J'II)CTB, Haﬁ}leHHBIX 0HII/I60K,
BBISIBJICHHBIX TPYJHOCTEH;
® OLOCHUBATHL COOTBETCTBUC PE3YyJIbTaTa ACATCIbBHOCTU IIOCTaBJIICHHOU e U yCIOBUAM,
00BSACHSITH IMPUYKUHBI JOCTUKCHHA NI HEAOCTUXKCHUA LCIINU, HAXOAUTH OHII/I6Ky, JaBaThb
OIICHKY TPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIbTATHI

K koniy oOyuenuss B 7 kJjacce oOydaromuiics MOMYYHUT CJEIYIOLIUE INpPEIMETHBIE
pe3yJbTATHI:

Pacno3HaBate H3ydeHHBIE T€OMETPHUUYECKHE (UTYpPBI, ONpElNeNiaTh WX B3aUMHOE
pacrosoxeHue, M300paxkarb TreoMeTpUuecKre (UTYphl, BBIIOJIHATh YEPTEXKH IO YCIOBHUIO
3anauu. V3MepsATh JIMHEHHBIE W YIJIOBBIE BEIMYMHBI. Pemarh 3a7auu Ha BBIUMCIICHHE AJIMH
OTPE3KOB U BEJIMYUH YTJIOB.



Jlenats rpyOyI0 OIEHKY JIMHEWHBIX W YIJIIOBBIX BEIIMYUH MPEIMETOB B PEAbHOM KHU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnyare pa3mMepbl 3TUX OOBEKTOB IO MOPSJIKY BEITMYUHBL.

CTpouTh 4epTex U K FTCOMETPUUECKUM 3aa4aM.

[lonb30oBaTbcsl NpU3HAKAMH PABEHCTBA TPEYIOJbHHUKOB, MCIOJIb30BaTh NPU3HAKK U
CBOICTBa paBHOOCIPEHHBIX TPEYTOJIBHUKOB MPU PEUICHUH 3a/1a4.

[IpoBONUTH TOTMUYECKHUE PACCYKIECHHS C UCIIOIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tonb30oBaTbest MpU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYrOJIbHUKOB, CBONCTBOM
MEJUaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MPSAMOYTOJIbHOTO TPEYTrOJbHUKA, B PpELICHUU
F€OMETPUUECKUX 3ajau.

OnpenensaTh NapauieaIbHOCTh MPAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3zyeT ¢ HUMHU
cekymasi. Onpeaenarb NapajyieIbHOCTh NPSIMBIX C MTOMOIIBIO PAaBEHCTBA PACCTOSHUNM OT TOYEK
OJHOM MPSAMOM 10 TOYEK APYroil MPsIMOK.

Pemats 3amaun Ha KiieT4aroi Oymare.

[IpoBOAUTHL BBIYKMCICHUS M HAXOAWUTh YHCIOBbIE W OYKBEHHbIC 3HAYCHMS YIJIOB B
FEOMETPUUYECKHX  3aJayaX C  HUCIOJIb30BAHUEM CYMMBl  YIJIOB  TPEYrOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWMCTB YTJIOB, OOpa30BaHHBIX MPH IMEPECEUCHUU ABYX MapauIeIbHBIX
IPSAMBIX CEeKyIIel. PemaTe npakTHyecKkue 3a1a4y Ha HaX0XKJICHHUE YIJIOB.

Brnazners nmoHsATHEM reOMETPUYECKOT0 MECTa TOYEK. Y METh ONpeAesaTh OUCCEKTPUCY yria
Y CEpPEeIUHHBINA MEPIICHANKYIISP K OTPE3KY KaK TEOMETPUUYECKUE MECTA TOUCK.

DopMynMpOBATH ONPEACIICHHUS] OKPYXKHOCTH M Kpyra, XOpAbl U JuaMeTpa OKPYXHOCTH,
MOJIb30BAThCS UX CBOMCTBAMU. Y METh IPUMEHSTH 3TU CBOWMCTBA ITPU PEUICHUH 3aa4.

Bnanete moHATHEM ONUCAHHON OKOJIO TPEYrOJbHUKA OKPYXKHOCTH, YMETh HAXOAMTh €€
nentp. [lonp3oBarbest pakTaMu O TOM, YTO OMCCEKTPHCHI YIIIOB TPEYTOJILHUKA TIEPECEKAIOTCS B
OJIHOW TOYKE, MU O TOM, 4YTO CEpPEAUHHBbIE MEPIEHAUKYISAPbl K CTOPOHAM TpPEYroJIbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnanete mnoOHATHMEM KacaTelbHOM K  OKPYKHOCTH, IOJb30BAaTbCsl TEOPEMOU O
MEePHEHANKYISIPHOCTH KacaTebHON U painyca, MPOBEAEHHOTO K TOYKE KacaHHUsI.

[lonb30oBaTbcs MPOCTEMIIMMH TE€OMETPUYECKUMH  HEPaBEHCTBAMM, IIOHMMATh HX
MIPAaKTHYECKUM CMBICII.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO IIUPKYJIS U TUHEHKH.

K xoniy oOyueHuss B 8 kJjiacce 0oOydarOmMICS TOJYYUT CIEAYIONIAE TPEIMETHBIE
pe3ynbTaThl:

Pacnio3snaBaTth OCHOBHBIE BHJIBI YETHIPEXYTOJBHUKOB, UX DJEMEHTHI, MOJIb30BATHCA HMX
CBOMCTBAMH NPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

[IpuMeHATh CBOWCTBA TOYKM TIEPECEUCHUS] MEIMaH TPEYrojbHUKA (IIEHTpa Macc) B
pelIeHnu 3a1ay.

Bnaners moHsiTHeM cpeaHEl JIMHUHM TPEYroJIbHUKA U Tpamneluu, TPUMEHSITh UX CBOMCTBA
IpU pelleHun reomerpuueckux 3anad. llomb3oBaThess Teopemoinr daneca u Teopemoil o
MPOTOPIIMOHAIBHBIX OTPE3KaX, MPUMEHATh UX JJI PEIICHUS TPAKTUUYECKUX 3a]1a4.

[TpuMeHsTh pU3HAKU TTOI00US TPEYTONBHUKOB B PEIICHUH T€OMETPUUYECKUX 3a/1a4.

[Tonp3oBatbes Teopemoit [ludaropa mas pemieHUs TEOMETPUUYECKMX U MPAKTUYECKUX
3a1a4. CTpoUTh MaTEMaTUYECKYI0 MOJENb B MPAKTHUYECKUX 3a/7adax, CaMOCTOSATEIbHO JIENaTh
4epTEX U HAXOAUTh COOTBETCTBYIOIIUE JIITUHEI.

Brnaners mnoHATHSMU CHHYycCa, KOCMHyCa M TaHI'€HCa OCTPOTO yrjla MNPSAMOYTOJIbHOTO
TpeyroibHUKA. [101630BaTHCS STUMU TTOHATUSMH VIS PEIICHUS] MPAKTHYECKUX 3a7ad.

Boruncnate  (pa3nuyHBIMEH - croco0aMM)  TUIOHIAAb  TPEYroJbHUKA W IUIOHIAIU
MHOTOYTOJBHBIX Quryp (Monb3ysiach, TJe HEOOXOAUMO, KaJabKylsTopoMm). [lpumeHsTh
MOJIy4YeHHbIE YMEHUS B MPAKTUUYECKUX 3a7auax.

Brnanets MOHATHSIMU BOHCAHHOTO W IIEHTPAJBHOTO YIJia, HWCIIOIB30BAaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEXIy XOpJaMu (CEeKyIIMMHU) U YIiie MeXAy KacaTelbHON U XOpaoi
NP PEIIEHUN TEOMETPUUYECKUX 3a]1ad.



Bragers MoHATHEM ONUCAHHOIO YETBIPEXYTOJbHHUKA, MPUMEHATh CBOICTBA ONMCAHHOIO
YETBIPEXYTOJIBHUKA NIPU PELICHUH 3a/1a4.

[TpuMeHsTh NOyYyEeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTHYECKHE MOJENH AJIs
3ajjay peaJbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCIEHHS C IPUMEHEHUEM 000U
U TPUTOHOMETPUH (TIOTB3YSICh, T/Ie HEOOXOUMO, KATBKYIATOPOM).

K koniy oOyuenuss B 9 kjacce oOydaromuiics MHOJYYUT CIEIyIOLUE MpeAMETHbIE
pE3yJIbTaThL:

3HaTh TPUTOHOMETpPHUYECKHE (YHKIMM OCTPHIX YIJIOB, HAaXOAUTh C MX IOMOUIbIO
pa3jaMyYHbIE  DJIEMEHTHl  MPSMOYIOJBHOTO  TPEYTOJbHHMKA («pEIIEHHE MPSIMOYrOJbHBIX
TPEyrojJbHUKOB»). Haxoaute (C MOMOLIbIO KAJIBKYJIATOpPA) UIMHBI U YIVIBI JAJIS HETaOJIMYHBIX
3HA4YCHUMN.

[Tonp3oBaTbes GopMysIaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOKJEHHSI COOTHOILIEHUN MEXly TPUTOHOMETPUUECKUMH BETUUMHAMHU.

Hcnonp30BaTh TEOpPEMbl CUHYCOB M KOCHHYCOB JUIsl HaXOXIEHUS Pa3IUYHBIX JIEMEHTOB
TPEYroJbHUKA («PELIEHUE TPEYroJbHUKOB)»), NPUMEHITh UX NPU PELICHUH T€OMETPUYECKHX
3a1ad.

Brnaners nmoHsATHAMEU MTpeoOpa3oBaHUs MOAOOHS, COOTBETCTBEHHBIX JIEMEHTOB IO00HBIX
¢uryp. ITonp3zoBarbes cBOMCTBaMU 110100Us1 TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JJIMHBI U
HAXOJUTh YIJIbl y MON0OHBIX Guryp. II[pumMeHsTh cBOMCTBAa OJO0MS B MPAKTHYECKUX 3ajadax.
YMeTh NpUBOAUTH MPUMEPHI OJOOHBIX (PUTYP B OKPY’KAIOIIEM MUpE.

[Tonb30BaTbes TeOpeMaMu O MPOU3BEAECHUU OTPE3KOB XOpJ, O MPOU3BEICHUH OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaTbCss BEKTOpaMH, IOHMMATh HMX TEOMETPUYECKHA U (DU3MYECKHA CMBICI,
OPUMEHATh MX B PELICHUM TIeOMETpUYecKUX M ¢u3ndeckux 3agad. [IpuMeHsTh CckanspHoe
IIPOU3BE/ICHNE BEKTOPOB AJIs1 HAXO0XACHUS JUIMH U YIJIOB.

[Tonp30BaTbcs METOOOM KOOpPAMHAT HAa IIOCKOCTH, IPUMEHSTh €ro B PEIICHUU
F€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bnaners MOHATUAMM NMPaBUWIBHOIO MHOTOYTOJIBHMKA, UIMHBI OKPYKHOCTH, JUIMHBI TyT'd
OKPYXKHOCTU M pPaJMaHHOW Mepbl yIjla, YMETb BBIYMCIATH IUIOIIAJbL Kpyra M €ro yacrei.
[TpyMeHATH MOIy4E€HHbIE YMEHHS B IPAKTUYECKUX 3a/1adax.

Haxomute ocu (wim LEHTpPBI) CUMMETPUH (UTyp, NPUMEHSTh JBUKEHHS IIJIOCKOCTH B
IIPOCTEHIINX CITydasiX.

[IpuMeHATh MoNydeHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaT€MaTUYECKUE MOJETH IS
3aJa4 peaJbHON KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BHIYMCIEHUS ¢ TPUMEHEHHEM 11010015
U TPUTOHOMETPUYECKUX (PYHKIUH (TI0Ib3YSCh, 1€ HEOOX0IUMO, KAJIbKYIISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJuunyecTBo 4acoB DJIeKTPOHHbBbIE
No /m HaunmeHoBaHMe pa3e/ioB U TeM (uudposbie)
) NPOrpamMMbl Bcero Koﬁﬂ TPOILHbIE H%aKTquCKHe o0pa3oBarte/ibHbIE
padoThbI padoThI
pecypchl
| HpOCTeuHLuHe Ir/;:OMeTqueCKHe eqmry;:ﬂ u 14 Bubsmorexa [IOK
UX CBOMCTBA. I3MepeHne reoMmeTpuuecKux https://m.edsoo.ru/7f415e2e
BEIINYUH
bubmnoreka IIOK
2 Tpeyrobumin 22 ! https://m.edsoo.ru/7f415¢e2e
3 [TapannenbHble TpsAMbIE, CYMMa YIJIOB 14 | bu6nuoreka [JOK
TpEYrojbHUKa https://m.edsoo.ru/7f415¢e2e
4 OxkpyxHOCTh 1 KpyT. ['eomeTpuueckue 14 1 bubnuorexa [IOK
MIOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bubmuorexa [JOK
5 [ToBTOpenue, o0o0IIeHNE 3HAHUI 4 1 https:/m.cdsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 4 0
ITPOI'PAMME
8 KVIACC
KoJsnuecTBo 4acos DJIeKTPOHHbIE
Ne /it HaunmeHnoBaHMe pa3ie/ioB U TeM (uudpossbie)
) NMPOrpamMMbl Bcero KOﬁHTpOJ‘IbeIe H%aKTquCKHe o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
N bubnuotexa [JOK
I HeTbIpEXyroMLHHKH 12 ! https://m.edsoo.ru/7f417e18
) Teopema ®aneca u Teopema o 15 1 bubnuotexa [JOK
MPOMOPIHUOHABHBIX 0TPEe3Kax, MOJOOHBIE https://m.edsoo.ru/7f417e18




TPEYroJIbHUKU

IImomans. Haxoxaenue miomanei

3 TPEYroJbHUKOB U MHOTOYT'OJIBHBIX (hUT 14 1 bubmmorexa OK
peyroi T M https://m.edsoo.ru/7f417e18
[Tnomanu nogoOHBIX HUryp
4 Teopema [Tudaropa u nHauana 10 1 bu6muoreka [IOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Brincannsie u
5 OINMCAHHBIC YETHIPEX YT OJIbHUKH. 13 1 bubnuotexa [JOK
Kacarenbnble k okpyxHoct. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEN
. bubnuorexa [JOK
6 [ToBTOpenue, o0o0IIeHNE 3HAHUI 4 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 63 6 0
ITPOTPAMME
9 KJIACC
KoJsmnuecTBo 4acos DJIeKTPOHHbIE
Ne o/ HanmenoBaHue pa3jeiioB 4 TeM (uudgposrbie)
) NPOrpamMMmbl Bcero Konrpoasasic | Ipakradeckue o0pa3oBaTe/ibHbIE
padoThbI padoTsI pecypebi
1 Tpuronomerpus. Teopembl KOCHHYCOB U 16 1 bu6muoreka [JOK
CHUHYCOB. Pelienne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
) [IpeoOpa3zoBanue nonodus. Merpuueckue 10 1 bu6muoreka [IOK
COOTHOUIEHUS B OKPY>KHOCTHU https://m.edsoo.ru/7f41al2c
bubnunorexa LIOK
3 Bexroper 12 ! https://m.edsoo.ru/7f41al2c
4 JlexapToBBI KOOPAMHATHI HA IIJIOCKOCTH 9 1 bubmorexa HOK

https://m.edsoo.ru/7f41al2c




S [TpaBuibHbIE MHOFOYFOJ'I}I;HI/IKI/I. JinHa . Bubnmorexa [IOK
OKPYIHOCTH 1 IIIOMMAAb Kpyra. https://m.edsoo.ru/7f41al2c
Beruucnenue miomnagei

but6mmoreka [IOK

6 Jlpusicerus miockocTh 6 https://m.edsoo.ru/7f41al2c

7 [ToBTOpenwue, 0600mIeHNE, 7 ’ bubnunoreka LIOK
cUCTEeMaTu3anus 3HaHUI https://m.edsoo.ru/7f41al2c

OBIIEE KOJIMYECTBO YACOB I10 63 6 0

I[TPOI'PAMME

IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC

Ne KoJunuyecTBo 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE

11/-11 Tema ypoka Beero Kontpoabubie | IlpakTnueckue W3yeHust o0pasoBaTe/bHbIE
padoTbI padoThbI pecypcel

1 Hpocrefiume reomerputicckie 1 https://m.edsoo.ru/cf37bc33

00BEKTHI
2 MHOroyroiapHuK, JJoMaHas 1 https://m.edsoo.ru/7c44abad
3 CMexHbIe U BEPTUKAJIbHBIE YTJIbI 1 https://m.edsoo.ru/6abb5328
4 CMexXHbIE U BEPTUKAJIBHBIE YIJIbI 1 https://m.edsoo.ru/Sbafbef6
5 CMexHbIe U BEPTUKAJIbHBIE YTJIbI 1 https://m.edsoo.ru/c4a576d8
6 CMexHbIe U BEPTUKAJIbHBIE YTJIbI 1 https://m.edsoo.ru/59f32be7
7 CMeXHbIE U BEPTUKAJIBHBIE YIJIbI 1 https://m.edsoo.ru/b25ad662
8 CMexHbIe U BEPTUKAJIbHBIE YTJIbI 1 https://m.edsoo.ru/7efd9f79
N3mepenue JIMHEUHBIX U YIJIOBBIX

9 BEJIMYMH, BEIUMCIIEHUE OTPE3KOB 1 https://m.edsoo.ru/31ef35ab
U YTJIOB

10 N3mepeHne IMHENHBIX U YTIOBBIX 1 https://m.edsoo.ru/d3138a15




BEJIMYMH, BEIYUCIIEHHE OTPE3KOB
U yTJIOB

11

N3mepenue JIMHEUHBIX U YIJIOBBIX
BEJIMYUH, BBIUUCIECHUE OTPE3KOB
U yIJI0B

https://m.edsoo.ru/7228de75

12

N3mepenue JIMHEUHBIX U YIJIOBBIX
BEJIMYUH, BBIUHUCIEHUE OTPE3KOB
U yIJI0B

https://m.edso00.ru/26388283

13

[lepumerp u miomangs Guryp,
COCTaBJICHHBIX U3
PSIMOYTOJIbHUKOB

https://m.edsoo.ru/313f3af6

14

[lepumerp u miomangs Guryp,
COCTaBJICHHBIX U3
PSIMOYTOJIbHUKOB

https://m.edsoo.ru/68567544

15

[TonsATHE 0 paBHBIX
TPEYrOJIbHUKAX U IEPBUYHBIC
IIPEACTABICHUS O PABHBIX

¢burypax

https://m.edsoo.ru/6543{8e6

16

Tpu npusHaka paBeHCTBa
TPEYroJIbHUKOB

https://m.edso00.ru/662{4758

17

Tpu npu3Haka paBeHCTBa
TPEYTrOJILHUKOB

https://m.edsoo.ru/a5S6dafee

18

Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB

https://m.edsoo.ru/8c898d59

19

Tpu npu3Haka paBeHCTBa
TPEYTrOJIbHUKOB

https://m.edsoo.ru/d7bafal2

20

Tpu npusHaka paBeHCTBa
TPEYroJIbHUKOB

https://m.edsoo.ru/2a9887a8

21

Tpu npu3Haka paBeHCTBa
TPEYTrOJILHUKOB

https://m.edsoo.ru/9bb24429

22

ITpu3Haku paBeHCTBa

https://m.edsoo.ru/a8978b7e




MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

[Ipu3naku paBeHCTBa

23 1 https://m.edsoo.ru/6838bd37
IPSIMOYTOJIBHBIX TPEYrOJIbHUKOB
CBOMCTBO MeTUAHBI

24 MPSAMOYTOJIbHOTO TPEYTOJbHUKA, 1 https://m.edsoo.ru/feba2371
IIPOBEAEHHON K THIIOTEHY3€
CBOICTBO MeTUAHBI

25 MPSAMOYTOJIbHOTO TPEYTOJIbHUKA, 1 https://m.edsoo.ru/e77e5f76
IIPOBEACHHON K THIIOTEHY3€

26 Pasrobenperpie 1 1 https://m.edsoo.ru/64cb4ade
PaBHOCTOPOHHUE TPEYTOJIbHUKH

27 Hpusisarcit 1t ceoficTa 1 https://m.eds00.ru/daf99266
paBHOOEPEHHOTO TPEYrOJIbHUKA

28 Hpussaiu 1 caolicTsa 1 https://m.edsoo.ru/3c498aal
paBHOOEPEHHOTO TPEYrOJIbHUKA

29 Hpusisarcit 1t ceoficTa 1 https://m.edsoo.ru/4a4597ba
paBHOOEPEHHOTO TPEYrOJIbHUKA

30 HepasenctBa B reomerpun 1 https://m.edsoo.ru/5¢23¢39d

31 HepaseHnctBa B reomMerpuu 1 https://m.edsoo.ru/61bb5Sb87

32 HepasenctBa B reomerpun 1 https://m.edsoo.ru/77e15319

33 HepaseHnctBa B reomMerpuu 1 https://m.edsoo.ru/2a12d145

34 Hp HMOYFOHOLHHH TPEYTOTBHHI € 1 https://m.edsoo.ru/cba738df
yraom B 30

35 HpﬂMOerHOBHHH TPEYTOIIBHHI € 1 https://m.edsoo0.ru/79577c87
yrioM B 30

36 Konrponbras padora no reme 1 https://m.eds00.ru/985d6b47

TpeyroapHUKH

37 HapvannenLHHe TPAMBIE, HX 1 https://m.edsoo.ru/e7alac2d
CBOICTBa

38 [Iateiit moctynar EBkinna 1 https://m.edsoo.ru/82915793




39

Hakpect nexanue,
COOTBETCTBCHHBIC U
OJTHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE MPH NTEPECCUCHUN
MapajuIeIbHBIX TPSIMBIX CEKYIICH

https://m.edsoo.ru/f8a72ef6

40

Hakpect nexanue,
COOTBETCTBCHHBIC U
OJIHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE MPH NTEPECEUCHUN
NapauIeNIbHBIX MPSMBIX CEKYIIEH

https://m.edsoo.ru/fd45766f

41

Hakpecr nexarue,
COOTBCTCTBCHHBIC
OZIHOCTOPOHHHE YTJIBI,
00pa3oBaHHBIE MTPH ITEPECEUCHUN
HapaJuIeIbHBIX NPSMBIX CEKYIICH

https://m.edsoo.ru/9bfba414

42

Hakpecr nexarue,
COOTBCTCTBCHHBIC
OJTHOCTOPOHHHE YTJIbI,
o0Opa3oBaHHbIE IIPU [TEPECEUEHUH
napajyIeNIbHBIX MPSIMBIX CEKYIEH

https://m.edsoo.ru/dcf58e2¢

43

Haxkpecr nexarniue,
COOTBCTCTBCHHBIC U
OJTHOCTOPOHHHE YTJIbI,
o0Opa3oBaHHbIE IIPU [TEPECEUEHUH
napajyieNIbHBIX MPSIMBIX CEKYIIEH

https://m.edsoo.ru/2a5b246¢

44

[Ipu3Hak napamienbHOCTH
MPSAMBIX YEPE3 PABEHCTBO
pacCcTOSHUM OT TOUYEK OJHOMN
MIPSIMOM 10 BTOPOU MPSIMOM

https://m.edsoo.ru/6942f486

45

[Ipu3Hak napajenbHOCTH
MIPSIMBIX Y€PE3 PAaBEHCTBO
pacCTOSIHUM OT TOYEK OJHOMN
IIPSIMOM 10 BTOPOU MPSIMOI

https://m.edso00.ru/929568fa




46 CyMMa yriioB TpeyroJibHUKa 1 https://m.edsoo.ru/caa59a87

47 CymMmma yTiioB TpeyrojbHUKA 1 https://m.edsoo.ru/f71b17d3

48 BHelHue yriel TpeyrojabHUKa 1 https://m.edsoo.ru/b9223191

49 BHeHue yriel TpeyrojabHUKa 1 https://m.edsoo.ru/99eb2824
KouTponbnas pabora no teme

50 "[TapamienbHble TpsIMbIE, CyMMa 1 https://m.edsoo.ru/9917da72
YIJIOB TPEYroJibHUKa"

51 OKPYIKHOCTS, XOPJBI H JHMAMETP, 1 https://m.edso0o.ru/64e76d1c
WX CBOWCTBA

52 KacarenbHast K OKpy>KHOCTH 1 https://m.edsoo.ru/b7ee8e8a

53 OKpy’>KHOCTb, BIIUCAHHAS B YrOJI 1 https://m.edsoo.ru/ffcae611

54 OKpy>XHOCTb, BIIHCAHHAS B yTOJI 1 https://m.edsoo.ru/98bbdffd

55 Honrite o I MT, npumenetiie b 1 https://m.edsoo.ru/7aef28db
3a/1ayax

56 Honsrie o IMT, npuvercrine B 1 https://m.edsoo.ru/1cal8372
3aauax
buccekrpuca u cepeMHHBIN

57 MIEPIEHIUKYIIAP Kak 1 https://m.edsoo.ru/ef76e82b
TCOMETPHUYECKHE MECTA TOUCK

58 OkpyKHOCTD, OIHCAHIAs OO0 1 https://m.edsoo.ru/564f6fce
TpPEYroJbHUKA

59 OKpysKHOCTS, OMHCAHITAs OO0 1 https://m.eds00.ru/99523196
TPEYrOJbHUKA

60 OKpYIKHOCTD, BIHCAHHAT B 1 https://m.eds00.ru/3351964c
TPEYTOJIbHUK

61 OKpYIKHOCTE, BIHCAHHAS B 1 https://m.edsoo.ru/76e866¢4
TPEYTOJIHHUK

62 Hpocreiiume sazain Ha 1 https://m.edsoo.ru/263dba7c
MTOCTPOCHHE

63 [Ipocreiimme 3agaun Ha 1 https://m.edsoo.ru/f21fccfb




MTOCTPOCHHUE
KontposbHas paboTta mo teme
64 "OKpY>KHOCTb U KPYT. 1 1 https://m.edsoo.ru/le2edc15
I'eomeTpuueckue noctpoeHus"
[ToBTOpEeHME M 0000IIEHNE
65 3HAHWH OCHOBHBIX ITOHSATUH U 1 https://m.edsoo.ru/ec47a89c
METOJIOB Kypca 7 Kjacca
66 Htorosas KOHTpOJIbHASA paboTa 1 1 https://m.edsoo.ru/594ee3f8
[ToBTOpEeHME U 006001IEHNE
67 3HAHUHU OCHOBHBIX ITOHSATHI U 1 https://m.edsoo.ru/86b3725a
METOJIOB Kypca 7 Kiacca
[ToBTOpEHME U 006001IEHNE
68 3HAHUHU OCHOBHBIX ITOHSATHI U 1 https://m.edsoo.ru/49aed132
METOJIOB Kypca 7 Kiacca
OBHIEE KOJIMYECTBO YACOB I10 63 4 0
ITPOI'PAMME
8 KJIACC
N KosanyecTBo yacos Jara DJIeKTpOHHbIe HU(pPOBLIE
11/-11 Tema ypoka Beero Konrpoabnsie | Ipakruueckue S — o0pa3oBaTtejibHbIE
padoThl padoTbI pecypchl
1 HapuannenorpaMM, CTO TpH3HAKH 1 1 https://m.edso0o0.ru/f95299d8
CBOMCTBa
2 Hapazienorpam, €ro npusHaxu u 1 https://m.edsoo.ru/dddcdd25
CBOMCTBa
3 Hapasuiesorpam, ero npusHaxu u 1 https://m.edsoo.ru/77fd6d 1d
CBOICTBa
4 Hactubie ciryuan 1 https:/m.eds00.ru/94c93461
napajuieIorpaMMoB




(TIpsIMOYTOJILHUK, pOMO, KBaIpar),
UX IIPU3HAKKU U CBOMCTBA

YacTHble cydan
apajuIeIorpaMMOB

5 1 https://m.edsoo.ru/51911786
(IpsAIMOYTONBHUK, pOMO, KBaIpar),
WX MPU3HAKU U CBOMCTBA
YacTHble cnydyan
6 TApaIICTIOTPANMOB 1 https://m.eds00.ru/27256434
(IpsIMOYTOJILHUK, pOMO, KBapar),
MX IPU3HAKKU U CBOMCTBA
7 Tpanenus 1 https://m.edsoo.ru/8ef16498
8 Pasroboxas u mpsamoyronbias 1 https://m.edsoo.ru/1b7b3ea8
Tpanenuu
9 PasroboKast 1 npaMoyrobHas 1 https://m.edsoo.ru/be3cc4dc
Tpanemnuu
10 Meroa yaBoeHUs: MEUAHbI 1 https://m.edsoo.ru/987cb6e8
11 LlenTpanpHas cuMMeTpus 1 https://m.edsoo.ru/9fb2aace
12 Konrpobnas pabora no Teme 1 https:/m.edsoo.ru/144684c5
YeThIpEXYroIbHUKN
13 Teopewa daseca i Teopema o 1 https://m.edsoo.ru/1f164baa
MIPOTMOPIIMOHAIIBHBIX OTPE3Kax
14 CpenHsist TMHUS TPEYroJIbHUKA 1 https://m.edsoo.ru/5caad51b
15 CpenHsist TMHUS TPEYroJibHUKa 1 https://m.edsoo.ru/27335f97
16 Tpaneuus, e€ cpenHss JIMHUA 1 https://m.edsoo.ru/e4935643
17 Tpanenus, e€ cpenHss TMHUS 1 https://m.edsoo.ru/43c7b651
18 [IponopuroHaibHBIE OTPE3KU 1 https://m.edsoo.ru/4d3cd568
19 [IponopumoHanbHbIE OTPE3KU 1 https://m.edsoo.ru/537cf2b8
20 IlenTp Macc B TpeyroyibHUKE 1 https://m.edsoo.ru/5cfd32c4
21 ITooGHBIE TPEYTONBHUKH 1 https://m.edsoo.ru/de9d4f1f




Tpu npusnaka nogoOus

22 https://m.edsoo.ru/3d9d8817
TPEYroJbHUKOB

23 Tpu npusHaxa noxo6us https://m.edsoo.ru/65d233dd
TPEYrOJIbHUKOB

24 Tpu npusnaxa noxobus https://m.edso0o.ru/2ab3b872
TPEYroJbHUKOB

25 Tpu npusnaka nogo6us https://m.edsoo.ru/a8728712
TPEYrOJIbHUKOB

26 Ipumenenue nonobus npn https://m.edsoo.ru/4a8cbfdf
peHICHI/II/I HpaKTI/I‘IeCKI/IX 3a1a4

27 Kontposenas padora o reme https:/m.edsoo.ru/f5573351

[ToroOHBIC TPEYTOJIBHUKH

28 CBolicTBa IIomazei https://m.edsoo.ru/dcec5b8c
re€OMETPHUECKUX QUTYp

29 POpMyJIBI U IO NH https://m.edsoo.ru/b91f44ea
TPEYroJIbHUKA, NapajuieiorpaMma

30 DopmyJIbl s ILIOLIA/H https://m.edsoo.ru/d58d8422
TPEyroJibHUKA, MapauiesiorpaMmma

31 OpMyJIBI U MO/ https://m.edsoo.ru/d1c6cfSb
TPEYroJIbHUKA, NapajuieiorpaMma

32 DopMyJIbl 15 ILIOLIA/H https://m.edso00.ru/958e8498
TPEyroJibHUKA, MapauiesiorpaMma

33 POpMyJIBI U MO/ https://m.edsoo.ru/2e5a5e9d
TPEYroJIbHUKA, apajuieiorpaMma

34 BrruuciieHue niomanei cloxHex https://m.edsoo.ru/c19ff29¢
¢uryp

35 Ilnowazm uryp na knersaroi https://m.edsoo.ru/c67f{d599
Oymare

36 [Tnomaau mogo6HBIX GuUryp https://m.edsoo.ru/dclel62f

37 [Tnomaau nogo6HbIX GUryp https://m.edsoo.ru/1b83b7d3




38

3aauu ¢ MPaKTHYECKUM
COZICpIKaHUEM

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

39

3aa4yu ¢ MpaKTUYECKUM
CoZIep’KaHuEM

https://m.edsoo.ru/el1fab379

40

Permrenue 3agad ¢ mOMOIIBIO
METOJIa BCIIOMOTaTeIbHON
IJIOIIAa N

https://m.edsoo.ru/f8fbc711

41

KonTposbHas paboTa 1mo teme
"Tlromans"

https://m.edsoo.ru/4247ccd7

42

Teopema [Tudaropa u eé
PUMCHEHHE

https://m.edsoo.ru/1de9988f

43

Teopema ITudaropa u eé
MIPUMEHEHUE

https://m.edsoo.ru/e8c9529b

44

Teopema [Tudaropa u eé
PUMCHEHHE

https://m.edsoo.ru/da7f91dc

45

Teopema ITudaropa u eé
MIPUMEHEHUE

https://m.edsoo.ru/6a4fd62b

46

Teopema I[Mudaropa u eé
MIPUMEHEHHE

https://m.edsoo.ru/398e21a6

47

Onpenenenue
TPUTOHOMETPUUECKUX (QYHKIUI
OCTPOTO yria MPsSMOYTOJILHOTO
TPEYroiabHUKA,
TPUTOHOMETPUYECKHE
COOTHOUICHUA B IPAMOYT'OJIbHOM
TPEYrOJbHUKE

https://m.edsoo.ru/5f57859b

48

OCHOBHOE TPUTOHOMETPUIECKOEC
TOXIECTBO

https://m.edsoo.ru/3a89df6a

49

OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO

https://m.edsoo.ru/12127fcl

50

OcHoBHOE TPUTOHOMCTPUICCKOC

https://m.edsoo.ru/15d3c665




TOXIACCTBO

51

KonTponbnas pabora no teme
"Teopema IIudaropa n Hauana
TPUTOHOMETPUN"

https://m.edsoo.ru/22adb816

52

Bnucannsbie U LIeHTpaIbHBIE YIIBI,
YTOJI MEK]1y KacaTeJIbHOM U XOpJIOH

https://m.edsoo.ru/83f3el14d

53

Bnucanusie u ieHTpanbHbIC YTJIbI,
YIoJl MEX1y KacaTeIbHOU U XOPA0U

https://m.edsoo.ru/49a5642c

54

BnucanHnbie U LIEHTpaIbHBIE YIJIbI,
YIoJl MEXKIY KacaTeJIbHOW U XOPAOU

https://m.edsoo.ru/becb6aabe

55

VYTIubl MeXAy XOopaaMu U
CEeKYIIMMU

https://m.edsoo.ru/d25ba946

56

VYrubl Mexay Xopaamu u
CEKYIIUMU

https://m.edso0o0.ru/85bb8bbe

57

BHI/IC&HHI)IG " OIIMCAHHBIC
YeThIPEXYTONbHUKH, UX MPU3HAKH U
CBOMCTBA

https://m.edsoo.ru/72d2d56¢

58

BHI/IC&HHBIG " OITMCAHHBIC
YETBIPEXYTOJIbHUKHU, UX MPU3HAKU U
CBOMCTBA

https://m.edsoo.ru/5d95fale

59

BHI/IC&HHBIG " OIIMCAHHBIC
YETBIPEXYTOJIbHUKHU, UX NPU3HAKU U
CBOMCTBA

https://m.edsoo.ru/857c¢578b

60

[IpuMeHeHne CBOWCTB BIMCAHHBIX
U OIIMCAHHBIX YETBIPEXYTOJIBHUKOB
IIPU PEIICHUH F€OMETPUYECKHUX
3a1a4

https://m.edsoo.ru/c753c21a

61

[IpumeHeHre CBOMCTB BIIMCAHHBIX
Y ONUCAHHBIX YETHIPEXYTObHUKOB
IIpY PELIEHUH F€OMETPUUECKUX
3amaq

https://m.edsoo.ru/77caflad




Bzanmuoe PacCIIoJIOKCHHUE IBYX

62 . 1 https://m.edsoo.ru/22357ffa
OKPY>KHOCTEH, 00II1e KacaTeabHbIe
63 Kacanue okpyxxHocTei 1 https://m.edsoo.ru/9ddff952
KonTponbnas pabora no teme
64 "Vl B OKpykHOCTU. Briicanusie 1 1 https://m.edsoo.ru/f319755d
Y ONUCAHHBIE YETHIPEXYTOJbHUKH"
[ToBTOpEHNE OCHOBHBIX MOHITHI U
65 METOJI0B KypcoB 7 U 8 KJIacCoB, 1 https://m.edsoo.ru/2359¢e41e
000011eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHATUH U
66 METOJI0B KypcoB 7 U 8 KJIacCoB, 1 https://m.edsoo.ru/73d61{fd9
000011eHNE 3HAHUNA
67 HroroBast koHTpoIbHAs paboTa 1 1 https://m.edsoo.ru/7482fa88
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
68 METOJ0B KypCOB 7 U 8 KJIacCOB, 1 https://m.edsoo.ru/e464967b
00001IeHNe 3HaHNHI
OBUIEE KOJIMYECTBO YACOB I10 63 6 0
[TPOTPAMME
9 KJIACC
Ne KoJsunyecTBo 4yacoB Jara JJIeKTPOHHBbIE HU(PPOBLIE
11/-11 Tema ypoka Beero Kontposbubie | IlpakTuueckue w3yuenns o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypcnl
Ornpenenenue
1 TPUTOHOMETPUUECKUX (PYHKIIMH 1 https://m.edsoo.ru/b3c64e7c
yraos ot 0° no 180°
2 DopMyIIbl IPUBEACHUS 1 https://m.edsoo.ru/d78de7ad
3 Teopema KOCUHYCOB 1 https://m.edsoo.ru/341bb435
4 TeopeMa KOCHHYCOB 1 https://m.edsoo.ru/69c32eb3




5 Teopema KOCHHYCOB 1 https://m.edsoo.ru/78cedc87
6 Teopema cuHycoB 1 https://m.edsoo.ru/e91ba449
7 Teopema cuHycOB 1 https://m.edsoo.ru/ffc3c8bd
8 Teopema cuHycoB 1 https://m.edsoo.ru/67e612c1
9 HaxoucHILE LAH CTOPOH 1 1 https://m.eds00.ru/8bcf3969
BEJIMYHH YTJIOB TPEYTOJIHHUKOB
10 Pemenue TpeyroabHUKOB 1 https://m.edsoo.ru/2f985b58
11 Pewenue TpeyroibHUKOB 1 https://m.edsoo.ru/d73453dc
12 Pemenue TpeyroabHUKOB 1 https://m.edsoo.ru/9e4e293d
13 Pemenue TpeyroibHUKOB 1 https://m.edsoo.ru/9557249d
14 Hpakriraeckoe npumeHeRHe TeopeM 1 https://m.edsoo.ru/bdc72cbl
CHHYCOB U KOCHHYCOB
15 Ilpaxtirieckoe MpHMEHeHHe Teopen 1 https://m.eds00.ru/7197fb99
CHHYCOB U KOCUHYCOB
16 ,ISOHTPOHBHM paora no TiMe 1 https://m.edsoo.ru/e784c943
Pemienne TpeyronbHUKOB
17 Howsrue o npeodpasosanun 1 https://m.edsoo.ru/ebf9323e
no00us
18 COOTBETCTREHHEIE OIEMEHTEI 1 https://m.eds00.ru/b6¢9917d
110J100HBIX Uryp
19 (COOTBETCTBEHHEIE HTIEMEHTEL 1 https://m.edsoo.ru/15a8fba3
noJ00HBIX (Uryp
Teopema 0 Ipoun3BeIE€HUHN OTPE3KOB
20 XODAL, TEopeMa © TpOH3BENCHIH 1 https://m.edsoo.ru/e4ed2d8e
OTPE3KOB CEKYILUX, TEOPEMA O
KBaJpaTe KacaTeJbHOU
Teopema 0 mpou3BeACHUN OTPE3KOB
21 XOPJL, TEOPEMA O HPOHSBEACHIH 1 https://m.edso0.ru/f225b5f

OTPE3KOB CCKYLIUX, TECOpEMA O
KBaapare KacaTelIbHOU




Teopema o mpou3BeIeHUU OTPE3KOB
XOpJI, TeopemMa O MPOU3BEICHUH

22 https://m.edsoo.ru/834b9462
OTPE3KOB CEKYIIHX, TEOPEMa O
KBaJpaTe KacaTeJbHOU

23 Tpunenenue Teopem B pereHHi https:/m.edsoo.ru/1c13d2d7
FCOMETPHUYCCKUX 3aj1a4

24 Ipumenenne Teopem B perenm https://m.edsoo.ru/17b7b4d4
TEOMETPHUYCCKUX 3a7a4

25 Tpunenennue Teopem B pereHH https:/m.edsoo.ru/af72d448
FCOMETPHYCCKUX 3aja4
KonTponbHas padoTa 1o teme

26 IIpeobpasosarme nosobms. https://m.edsoo.ru/da5138ee
MeTpryecKkue COOTHOIICHHS B
OKpY>KHOCTH"
OmnpeneneHyue BEKTOPOB.

27 DuU3NYECKUN U TEOMETPUIECKUI https://m.edsoo.ru/53a4c485
CMBICJT BGKTOpOB

28 CnoxeHne ¥ BEIMHATAHHE BEKTOPOE, https://m.edsoo.ru/d5c7dc9e
YMHOXEHHE BEKTOpa Ha YUCIIO

29 CHOXEHHE M BEIMHUTAHHAEC BEKTOPOB, https://m.edsoo.ru/5fc8e3ef
YMHOXEHHUE BEKTOpa Ha YUCIIO

30 CCJ10%eHHE M BLINHTAHNE BEKTOPOB, https://m.eds00.ru/b66195d4
YMHOXEHHE BEKTOpa Ha YUCIIO

31 Paznosxenne exTopa 1o 1sym https://m.edsoo.ru/d57fedf3
HEKOJUIMHEAPHBIM BEKTOPAM

32 Koopaunatsl BekTopa https://m.edsoo.ru/393e5532
CkansgpHOe MPOU3BENECHNE

33 BEKTOPOB, €r0 MPUMEHEHUE JIJIs https://m.edsoo.ru/4c2c7ae3
HAXOJKJICHUS JUTUH U YTIJIOB

34 CKansIpHOC MPOH3BE/ICHHE https://m.edsoo.ru/6e5f3e8d

BCKTOPOB, €ro IPpUMCHCHUEC JIJI1




HaXO0XXJICHUA IJIMH U YI'JTIOB

Pemrenune 3a1a4 ¢ mOMOIIBIO

35 https://m.edsoo.ru/7788ed68
BEKTOPOB

36 Pemerue sapad ¢ nomoupro https:/m.edsoo.ru/b1d59d28
BEKTOPOB

37 Ipumenenne BeKTOpOB iz https://m.edsoo.ru/8faeee39
pemeHus 3a1a4 GU3NKU

38 Konrpobnas pabora no Teme https://m.edsoo.ru/181256ch

BekTopsl

39 /1eKapTOBhI KOOP/MHATHI TOUCK HA https://m.edsoo.ru/6adcbbba
IUIOCKOCTH

40 YpaBHeHue npsMon https://m.edsoo.ru/cd67f435

41 YpaBHeHue npsmoit https://m.edsoo.ru/c2723581

42 YpaBHEHHE OKPYKHOCTU https://m.edsoo.ru/d858d33e

43 Koopuratsi Touek nepeceenis https://m.edsoo.ru/76b1be7d
OKPYKHOCTH U TIPSIMOI
MeTo KOOpAMHAT TPU PELICHUN

44 reOMETPUUYECKUX 3a/1a4, https://m.edsoo.ru/2fc365c5
MPAKTUYECKHX 337124
MeTo KOOpAMHAT TPU PELICHUN

45 reOMEeTpPUUYECKUX 3ajad, https://m.edsoo.ru/e12ca595
MPAKTUYECKHX 3a7a4
MeTo KOOpAMHAT TPU PEIICHUN

46 reoMeTpUUYECKUX 3ajad, https://m.edsoo.ru/cdca5a96
MPAKTHUYECKHX 3a7a4
KonTpomnpHas pabota mo Teme

47 "JlekapTOBBI KOOPAMHATHI HA https://m.edsoo.ru/e254eft4
IUI0CKOCTH"

48 IpapuibHbIC MHOTOYTOIILHHKH, https://m.edso0.ru/5733b62

BBIYHMCIICHHUEC UX 3JICMCHTOB




49 Yucno ©t. JInmuHa oKpy) KHOCTH 1 https://m.edsoo.ru/e4371{68
50 Yucno n. J{mmHa OKpy>KHOCTH 1 https://m.edsoo.ru/a53cddfa
51 JlinHa nyru OKpy>KHOCTH 1 https://m.edsoo.ru/3a858db3
52 Paguannas mepa yria 1 https://m.edsoo.ru/d885149f
53 [Imomaae kpyra, CEKTOpa, CErMEHTa 1 https://m.edsoo.ru/984c824c
54 [Inomanp kpyra, cekTopa, CErMeHTa 1 https://m.edsoo.ru/729f9dda
55 [Imomaae kpyra, CEKTOpa, CErMEHTa 1 https://m.edsoo.ru/f76de8ab
56 [TonsaTHe 0 ABMKEHUU TUIOCKOCTH 1 https://m.edsoo.ru/376d67dd
57 [TapannenbHbIN IEpeHoC, TOBOPOT 1 https://m.edsoo.ru/5e85661a
58 [TapannenbHbIN IEpeHoC, TOBOPOT 1 https://m.edsoo.ru/94431449
59 [TapasnnenbHblil nepeHoc, TOBOPOT 1 https://m.edsoo.ru/2balc265
60 [TapannenbHbIN IEpeHoC, TOBOPOT 1 https://m.edsoo.ru/af48c48e
61 Hpuverierine ABIbeHit MpH 1 https://m.edsoo.ru/ff7d8897

pelIeHnu 3a1au

KonTponbhas pabota no remam
62 TpaBHIILHbIC MHOIOYTOTIEHHKH. 1 https://m.edsoo.ru/ele8aela

OxpykHOCTb. JIBI>KEHUS

MJI0CKOCTH"

[ToBTOpenwue, 06001IIEHNE,
63 CMCTEMATHSAHA SHAHIH. 1 https://m.edsoo.ru/72edal63

H3mepeHne reoMeTpruaecKix

BeIMYMH. TpeyroibHUKH

[ToBTOpenue, o6odIIEHKE,
64 CHCTEMATHIALIIA SHAHHIH. 1 https://m.edsoo.ru/92569f1e

[TapannensHbie 1

MEPICHIUKYISIPHBIC TIPSIMbIC

[ToBTOpenue, 06001IeHNE,
65 CMCTEMATHSAHA SHAHIH. 1 https://m.edsoo.ru/f15718de

OKpy’>KHOCTb U KpYT.
I'eomeTpuyecKkre MOCTPOEHUS.




VYTIIBl B OKPY)KHOCTH

[ToBTOpEeHme, 0600IICHNE,
CHCTEMAaTHU3alus 3HAaHUM.

66 1 https://m.edsoo.ru/5b4988db
BriucanHble 1 ONMCaHHBIC
OKPYKHOCTH MHOTOYTOJIbHHKOB
67 HroroBast koHTpoIbHAs paboTa 1 https://m.edsoo.ru/f9e5a2db
68 Hosropenne, obobuueHne, 1 https://m.eds00.ru/2346d284
CUCTEMAaTH3AINsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 63

ITPOTPAMME




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

7 KIIACC

Koxa

MPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

6

I'eomerpus

6.1

Pacrio3HaBaTh M3y4eHHbBIE I'€OMETPUYECKUE (UTYpPBI, ONPENENATh HX
B3aMMHOE pACIOJIOXKEHHE, H300pakaTh TeOMETpUYECKHE (UTYPHI,
BBINIOJIHATE YEPTE)KU MO YCIOBHIO 3a/aud. M3MepaATs JuHEWHbIE U
YIJIOBBIC BCJIMYNHBI. Pemarn 3a/la4i Ha BBIYMUCICHUC JJIMH OTPE3KOB U
BEJINYMH YTIIOB

6.2

Jenate rpyOyI0 OLEHKY JIMHEHHBIX M YTJIOBBIX BEIWYHH MPEIMETOB B
peanbHOM KW3HH, pa3MepoB NPHUPOAHBIX OOBEKTOB. Paznuuarh
pa3Mepbl AITHX 00BEKTOB MO NOPSIKY BETUUHHBI

6.3

CTpOI/ITL YCPTCIKU K TCOMCTPHUICCKHUM 3aJla4aM

6.4

ITonp30BaTbCs MpU3HAKAMM PABEHCTBA TPEYIOJBHHUKOB, UCIIOJIb30BATh
MIPU3HAKU U CBOMCTBA PABHOOEIPEHHBIX TPEYTrOJbHUKOB IPU PELLICHUN
3a1a4

6.5

[IpoBomuTh  JIOTMYECKHE  PACCY)KIEHHMS C  HCIIOJIb30BaHHEM
Tr€OMETPUUYECKUX TEOPEM

6.6

[Tonw3oBarbcs IIPU3HAKaMU paBeHCTBa IIPSIMOYTOJIBHBIX
TPEYrOJIbBHUKOB, CBOMCTBOM MEIMAHBI, IPOBEAEHHON K TUIIOTCHY3€
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PENICHUU T€OMETPUYECKUX 3314

6.7

Onpenensite NapauieIbHOCTh NMPSAMBIX C IMOMOIIBIO YIJIOB, KOTOpBIE
o0pa3zyeTr ¢ HUMHU cekymiasd. Onpenenars NapalaeabHOCTh MPSMBIX C
IMOMOIIBI0 PABEHCTBA PACCTOSTHUM OT TOYEK OJHOW MPSAMOW J0 TOYEK
JAPYrou NpsiMou

6.8

Pemrate 3agaun Ha KaeT4aTOM 6yMare

6.9

[IpoBOIUTH BBIUMCIEHUS W HAXOJUTh YHCIOBbIE U OyKBEHHBIE
3HAQYECHMS YIJIOB B TEOMETPUUYECKMX 3aJadaX C HCIOJIb30BAHNEM
CYMMBI YIJIOB TPEYTrOJIbHUKOB M MHOI'OYIOJIBHUKOB, CBOMCTB YIJIOB,
o0pa30oBaHHBIX IpPU [EPECEUEHUU JIBYX MapaJJICNIbHBIX MPSIMBIX
cexyuien. Pemars npakTudeckue 3a1auyu Ha HaXOXICHUE YIJIOB

6.10

Bnagerp NOHATHEM  TIEOMETPUUYECKOTO MeECTa TOYEK. YMETh
OnpeAessATh OUCCEeKTPUCY YIJIa M CEpPEeIUHHBIA NEePIEeHIUKYISAp K
OTPE3KY KaKk F€OMETPUUECKHE MECTA TOUEK

6.11

DopMyJIUPOBATh OINPEIEICHUS] OKPYKHOCTH W Kpyra, XOpAbl H
JIMaMeTpa OKPYKHOCTH, IIOJb30BaThbCsl MX CBOWCTBAaMHU. Y METh
MPUMEHSATH 3TH CBOMCTBA IIPU PELICHUU 3a/1a4

6.12

Brnaners moHSATHEM ONHMCAaHHOM OKOJIO TPEYTOJbHUKA OKPYKHOCTH,
yMeTb HaxoauTh €€ 1eHTp. [lonb3oBarbest (akTamMu O TOM, 4YTO
OHMCCEKTPHUCHI YIIIOB TPEYroJIbHUKA MEPECEKAOTCS B OJTHOM TOUYKE, U O
TOM, 4YTO CEPCAHMHHLIC TMEPICHAUKYIAPBI K CTOPOHAM TPCYTrOJIbHUKA
IIEPECEKAIOTCS B OJTHOW TOYKE




6.13

Biagers moHsATHEM KacaTeIbHOW K OKPYXKHOCTH, I10Jb30BaThCs
TEOPEMOM O TEPHEHIUKYISIPHOCTH KacaTelbHOM W  pajauyca,
IIPOBEIEHHOTO K TOUKE KAaCaHMsI

6.14

Ilonp30BaThCA HpOCTGfIH.IPIMH rCOMCTPUYCCKUMHU HCPABCHCTBAMU,
IIOHMMAThb UX HpaKTI/I‘ICCKI/Iﬁ CMBICJI

6.15

IIpoBOAUTE OCHOBHBIE TI'€OMETPUYECKHE IIOCTPOCHUS C IIOMOUIBIO
LUAPKYJIS U JIMHEUKU

8 KUIACC

Kon

NpOBePsIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

6

I'eomeTpus

6.1

Pacrnio3naBate OCHOBHBIC BUbI ‘leTHpéXyTOHBHI/IKOB, HUX 3JICMCHTHI,
MOJIL30BAThCS MX CBOMCTBAMH IIpU pCHICHUN I'COMCTPUUCCKHX 3aJ]ayd

6.2

[IpuMeHSITh CBOWCTBA TOYKH IEPECEUCHUS MEIHWaH TPEYTOJbHHUKA
(1IeHTpa Macc) B peIICHUH 3a1a4

6.3

Brnagers nonHsTHMEM cpeaHEH JIMHMM TPEYroJibHUKAa M Tpaneuuw,
NPUMEHITh HX CBOICTBAa IpH pPEIIEHUHM TIEeOMETPUUYECKHUX 3ajau.
[Tons3oBatbest Teopemont Paneca U TEOPEMON O MPONOPLUUOHATBHBIX
OTpe3Kax, IPUMEHSATh UX Ui PEeIlICHUs] NPAKTUUECKUX 3a7a4

6.4

[IpumeHsTh NOpU3HAKM MOAOOUS  TPEYrOJIBHUKOB B  PELICHUU
r€OMETPUYECKUX 3a1a4

6.5

ITonws3oBatbes Teopemoit [lndaropa ans penieHns reoMeTpuuecKux u
MpakTU4eckux 3aaad. CTpouTh MaTeMaTUYECKyl0 MOJEIb B
MIPaKTUYECKHUX 3a/ayaX, CaMOCTOSTENBHO JENIaTh YEPTEXK U HAXOIUTh
COOTBETCTBYIOIIUE JJIUHBI

6.6

BJ'IaIleTI) IMOHATUAMU CHHYCA, KOCHMHYCA M TaHI'CHCa OCTPOTO Yyrja
OpsAMOYTOJIBHOTO TPpCYTroJIbHUKA. ITonp30BaThCsl APTUMU TIOHITUSMU
JJId pECIICHU MPAKTUYCCKUX 3aaa4d

6.7

Boruucnsate  (pa3nuuHbIME  crIOCOOAaMHU) TUIOMIAAL TPEYroJbHUKA |
IJIOMIAAM MHOTOYTONBHBIX (GUryp (MONB3YysACh, TJe HEOOXOIAMMO,
KIbKYJIATOpOM). [IpUMEHSTh MONyYeHHBIE YMEHHUS B MPAKTUYECKUX
3a/1auax

6.8

Bitagers MOHATUAMY BIMCAHHOTO U LIEHTPAJIBHOIO yIila, UCIIOJIb30BaTh
TEOpPEMBI O BIMCAHHBIX yIJax, yrilax MeXAy XopaaMu (CEeKyIIMMHU) U
yrie MeXAy KacaTeJIbHOW M XOpPJIOM NpPU PELICHUH T'€OMETPUYECKUX
3a/1a4

6.9

Biagers mOHATHEM ONUCAHHOIO YETBIPEXYIOJBHUKA, IPUMEHSTH
CBOMCTBA OMMCAHHOTO YEeTHIPEXYTOJIbHUKA MPH PEIICHUH 3a7a4

6.10

[IpuMeHATh TONy4YEeHHBIE 3HAHUS HA IPaKTHUKE — CTPOUTH
MaTeMaTHUYECKUE MOJCIH I 3a]ad PEAJbHOW JKU3HU U IIPOBOJIUTH
COOTBETCTBYIOIIME BBIYUCICHHUS C MPUMEHEHHEM 1oao0us U
TPUTOHOMETPHUU (TI0JIB3YSICh, /1€ HEOOXOIMMO, KAJIBKYJISITOPOM)




9 KJIACC

Kon

NpOBePsIEMOro
pe3yJbTara

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

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPHIX YIJIOB, HAXOAUTH C UX
MOMOIIBIO PA3IUYHbIC 3JIEMEHTHl MPSIMOYTOJIBHOTO TPEYroJbHUKA
(«pemieHue  MPSMOYTOJBHBIX  TPEYroJabHUKOBY»). Haxomuth  (c
MTOMOIIBIO KAJBKYIIATOPA) JUIMHBI U YIIIBI 1711 HETAOIMYHBIX 3HAYCHUH

6.2

[Tonb30BatTbcs dbopmynamu MIPUBEIECHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JIJIsl HAXOXKJIECHHSI COOTHOLICHUI
MEK1y TPUTOHOMETPUYECKUMU BEJIMYMHAMU

6.3

Hcmons3oBaTh TCOPEMbI CHHYCOB W KOCHUHYCOB MJId HAXOXACHUA
PAa3JIMIHBIX JJIEMCHTOB TPCYIrOJIbHHKA («pemeHne TpGYFOJ'ILHI/IKOB»),
MPHUMCHATH UX IMPU PCIICHUHN T'COMCTPHUICCKUX 3a0a4

6.4

Bnagers nosstusMu npeoOpa3zoBaHUS IMOAOOMS, COOTBETCTBEHHBIX
3MeMEHTOB MoA0OHBIX ¢uryp. Ilomp3oBaTbes cBolicTBaMU MOAOOUS
MIPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JJIMHBI U HAXOJUThH YIJIBI Y
nonobubix Quryp. IlpuMeHsaTs cBoiicTBa MOAOOMS B MPAKTHUECKUX
3ama4ax. YMeTh TPHUBOIUTH MPUMEPHl MOAOOHBIX (uryp B
OKPY’KarollleM MHUpE

6.5

[Tonb3oBaTbcs TeopeMaMu O TMPOU3BEACHUU OTPE3KOB XOpI, O
MIPOM3BEJICHUN OTPE3KOB CEKYIIUX, O KBAAPATE KacaTelIbHOU

6.6

[lons30BaTbcst BEKTOpPAMM, IIOHMMATh WX TIE€OMETPUYECKUN U
¢bu3nyeckuif CMbICI, MPUMEHATh MX B PELICHUU T€OMETPUYECKUX MU
¢usnueckux 3anad. [IpuMeHsTH CKalsipHOE NMPOU3BEACHHUE BEKTOPOB
JUIsL HAXOXKIACHUS JJIMH U YIJI0B

6.7

ITonp30BaThCA MCTOAOM KOOpAWHAT Ha INIOCKOCTHU, IPUMCHATHL €ro B
PECIICHUN T'COMCTPUYCCKUX U MPAKTHUYCCKUX 3a/lav

6.8

Biagetp NOHATMSMHM  IPaBUIBHOTO  MHOTOYI'OJIBHMKA,  JUIMHBI
OKPY)KHOCTH, [UIMHBI AYI'M OKPYKHOCTH M paJuaHHOW Mepsl yrIua,
YMETh BBIYHCIATH IUIOMAAL Kpyra M ero wyacted. Ilpumensarts
IIOJIYYEHHBIE YMEHHUs B IPAKTUYECKUX 3a1a4ax

6.9

HaxoauTe ocu UM HEHTPBl CUMMETPHH (GUTYp, TPUMEHSTh ABHIKEHHS
IIJIOCKOCTH B IPOCTEHIINX CITydasx

6.10

[IpuMeHsTH TONyYEeHHBIE 3HAHUS HAa TMPAKTHKE — CTPOUTH
MaTeMaTHYeCKue MOJENU Ul 3a/lady peabHOW KHU3HH M MPOBOAMTH
COOTBETCTBYIOIIME BBIYHCICHUS C TPUMEHEHHEM TIOJO0MS U
TPUTOHOMETPUYECKHX (GYHKUUN (TONB3YsCh, TI/A€ HEOOXOAUMO,
KaJIbKYJISITOPOM)




ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3J1€MEHT COJAEePKAHMS
6 I'eomerpus

Hauansnele nonstus reomerpun. Touka, npsmasi, OTpe3oK, ayd. Yroia. Buast

6.1 yriioB. BepTukaibHble W cMexHble yriabl. buccektpuca yria. Jlomanas,
MHOroyrojpHUuK. [lapamienbHoCTh U NEPIEHUKYISIPHOCTD NPSIMBIX

6.2 Cummerpuunble  ¢urypel. OCHOBHBIE CBOMCTBAa OCEBOH CHMMETpHH.
IIprMepbl CHMMETPHUH B OKPYXKaKOLIEM MUPE

63 OcCHOBHBIE IIOCTPOCHHS C TIOMOIUBIO LUPKYJIS WU JMHEHKU. TpeyrosbHUK.
Bricora, Mmennana, OuccekTpuca, X CBOWCTBA

6.4 PaBHOOepeHHBII W pPaBHOCTOPOHHUI  TpeyrosbHUKU. HepaBeHcTBO
TPEYrOJIbHUKA

6.5 CBoiicTBa M TMpHU3HAKKM pPaBHOOEIPEHHOro TpeyrojbHHUKa. [Ipu3Haku
paBEHCTBA TPEYrOJbHUKOB

6.6 CaolicTBa 1 NMPU3HAKU MapaJIeNbHbIX NpAMbIX. CyMMa yIJIOB TPEYTrOJIbHUKA.
BHemHue yrisl TpeyrojabHUKa
[IpsmoyronbHblii  TpeyroapHuK. CBOMCTBO MeIUaHbl IPSIMOYTOJIBHOTO

6.7 TpEeyrojbHUKa, MpoBEeIEHHOM K runorenyse. [lpu3Haku paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpsIMOYTOJIBHBIN TPEYrOJabHUK C YIJIOM B
30°
HepaBenctBa B reomMeTpuu: HEPABEHCTBO TPEYroJIbHHKA, HEPABEHCTBO O

6.8 JUIMHE JIOMaHOM, TeopeMa o OousiblieM yrie M Oonblied  CTOpoHe
TpeyrojabHuKa. lleprnenuKkyisp 1 HakJIOHHAs!

6.9 I'eomerpuueckoe Mecto TOYeKk. buccekrpuca yra W cepeAMHHBINA
NIEPIEHIUKYIISAP K OTPE3KY KaK T€OMETPUYECKUE MECTA TOUEK
OxkpyXHOCTb M Kpyr, XOpAa M JUaMeTp, HUX CBoWcTBa. B3ammHoe

6.10 pacrojoKeHUue OKpY)KHOCTH U mnpsmou. KacarenbHas u cexkymas K
OKPY>KHOCTH

6.11 OxpyKHOCTb, BIUCaHHas B Yroj. BnmcaHHas W omNMCaHHAas OKPYKHOCTH
TPEYroJbHUKA

8 KUIACC
Kon IIpoBepsieMbli 3J1EMEHT COACPKAHMS
6 I'eomerpus

6.1 UYerslpéxyronbHuku. [lapannenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsimoyronbHUK, poMO, KBaJpatT, UX NPU3HAKU U CBOMCTBA

63 Tpanenus, paBHOOOKas Tparenus, e€ cBoiicTBa U npusHaku. [IpsmoyronbHas
Tpaneuus

6.4 Meron yasoenuss Meauansbl. LlentpanbHas cummerpus. Teopema daneca u
TeopeMa O MPOMOPLHUOHAIBHBIX OTPE3KaxX

6.5 CpenHue TMHUM TpeyroibHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa

6.6 [Tonobue TtpeyronbHukoB, Koddduuuent noxodbus. IlpusHaku nogodus




TpeyroiabHUKOB. [IpruMeHeHrne nogo0us Mpy peleHNH NPAKTUYECKUX 3a/1a4

@opmynel A7 TUIOIIAAM  TPEYrojbHHKA, NapajuiejorpamMmma, pomba u

6.7
Tpaneuuu
6.8 CpoiicTBa mIomane reomerpuueckux ¢uryp. OTHOIICHHE TLIOIMAIEH
' 110JT0OHBIX pUryp
6.9 Beluncnenue miomanei TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
) Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npum pemeHun
) IIPAaKTHYECKUX 3a/1a4
CuHyC, KOCHHYC, TaHI€HC OCTpPOr0 yIJia NPSMOYTOJbHOTO TpPEYrOJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIAECTBO.  TPUTOHOMETPUUYECKHUE
¢ynkuuu yrnos B 30°, 45° u 60°
6.12 Brnucannbele ¥ LEHTpalbHBIC YIVIBI, YrOJ MEXAY KacaTelIbHOM U XOpIOM.
] VYTrubl MeXAYy XOpJaMu U CEKYIIUMHU
6.13 Bnucannble 1 onucaHHbIE YEThIPEXYTOJIbHUKH
6.14 B3aumHoOe pacnonoxeHue AByX OKpykHocTed. KacaHue OKpyXKHOCTEH.
' OO011ue KacaTelIbHbIE K IBYM OKPYKHOCTSIM
9 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COJEePKAHMS
6 I'eometrpus
6.1 Cunyc, xocunyc, Tanresc yrios ot 0 o 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
) TOXJ1eCTBO. POPMYJIbI IPUBEACHHUS
Pemenne TpeyronbHukoB. Teopema KOCMHYCOB M Teopema CUHYCOB. Pemenue
6.2 MPaKTUYECKUX 3a7ad C MCIOJIb30BAaHUEM TEOPEMBbl KOCHUHYCOB U TEOPEMBbI
CHUHYCOB
6.3 IIpeobpaszoBanue nonobus. [Tonodbre cOOTBETCTBEHHBIX DJIEMEHTOB
6.4 Teopema o0 Mpou3BEAEHUN OTPE3KOB XOPJ, TEOPEMBI O NPOU3BEACHUH OTPE3KOB
' CEeKYIIMX, TeOpeMa O KBaJipaTe KacaTeJabHOU
Bexktop, mnuHa  (MOAynb) — BEKTOpa,  COHANpaBlICHHbIE  BEKTOPBI,
6.5 IIPOTUBOINOJIOKHO  HANpaBIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTH BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEpallMy HaJl BEKTopamu. PasznokeHue BeKTopa 1o JAByM
HEKOJUJINHEAPHBIM BEKTOpaM
6.6 Koopaunats! BekTopa. CkansipHOE NMPOU3BEIAECHUE BEKTOPOB, IPUMEHEHUE NS
' HAaXO0XJACHUS JUIMH U YIJIOB
JlexapTOBBl KOOPJIMHATHI HA IUIOCKOCTH. YPAaBHEHMS NMPSIMOM U OKPYXHOCTH B
6.7 KOOpJMHATax, EpECEUEHNE OKPY)KHOCTEH U MPSIMBIX. METOoA KOOpAUHAT U €ro
MIPUMEHEHNE
6.8 IIpaBHIIBHBIE MHOTOYTOJIBHUKH
6.9 JvHa okpyxHOCTH. ['pagycHas u paguaHHasi Mepa yriia, BBIUMCICHHUE JUIUH IyT
) OKPYKHOCTEMN
6.10 I1nomans Kpyra, CEKTopa, CErMEHTa
6.11 JIBIDKEHHsI TUIOCKOCTH M BHYTPEHHUE CHUMMETpUHM Quryp (dieMeHTapHbIe

npencrasienus). [lapamnensheiil neperoc. [loBopor




ITPOBEPSEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHHSA OCHOBHOH OBPA3OBATEJIbBHOHU ITPOI'PAMMbBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kox
NpoBepPsIeMoOro
TpeOOBaAHNS

IIpoBepsiemble TPeGOBAHUS K MPEAMETHBIM pe3yJbTaTaM
0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHue OmnepupoBaTh IMOHATHSAMHU: MHOXECTBO, IIOJMHOYKECTBO,
olepanuy HaJ MHOYKECTBAMH; YMEHHE OIIEPUPOBATh IOHATHIMMU:
rpad, cBs3HBIN rpad, AepeBO, HHUKI, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHE UCIOJIb30BaTh rpaduueckoe MpeacTaBleHe MHOXKECTB
JUIsL OTIMCAHMS PEAIBHBIX IIPOLIECCOB U SIBJICHUM, IIPU PELICHUU 33134
U3 IPyrux y4yeOHBIX NPEAMETOB

VYMmenune OINICpHUPOBATH IMOHATHUAMU: OIIPCACICHUE, aKCHMOMaA, TEOpEMaA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC U  JIOXKHBIC
BbBICKA3bIBAHHWA, IIPHUBOAUTL IIPHUMCPLI W KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHHA U OTPUIAHUA BBICKA3bIBaHHI

YMeHune ornepupoBaTh MOHATHSAMHU: HATypajJbHOE YHCIO, MPOCTOE M
COCTaBHOE YMCIIO, JEJIUMOCTb HATypaJIbHbIX YHCEJI, IPU3HAKU
JETUMOCTH, 1IeJI0€ YHCJIO, MOAYJIb YHUCIA, OOBIKHOBEHHAs ApOOb M
JecsTHYHas OpoOb, CTAHIAPTHBINA BUJ YHCIA, pallMOHAIBHOE YHUCIO,
UppalMOHAILHOE YHUCJO, apu(METUUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE BBINOJHATH JEHUCTBUS C  YHUCJIAMH, CpPaBHUBATb U
yIOpSAIOYMBATh YHUCHA, NPEICTABIATh YHCIa HAa KOOPIUHATHOMN
NpsIMOM, OKpPYIJIATH YHUCIIA; YMEHHUE JeNaTh MNPUKUAKY U OLICHKY
pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHATHSMH: CTENEHb C LENbIM IOKa3aTeleM,
apupMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTeneHU
Oonbllle €AMHUIBI; YMEHHME BBINOJIHATH PAcdy€Thl MO (QopMmylam,
peo0pa3oBaHus LENbIX, JAPOOHO-PAallMOHAIBHBIX BBIPAKEHUN U
BBIPAKEHUIN C KOPHSIMH, PA3JIOKEHHE MHOTOYJIEHAa Ha MHOXKUTEIH, B
TOM 4HCJI€ C HCHOJb30BaHMEM (OpPMYJ pa3HOCTH KBaJpaTOB U
KBaJ[paTa CyMMbI H Pa3HOCTH

YMeHue oneprupoBarh NOHATUSMU: YACIOBOE PAaBEHCTBO, YPABHEHUE C
OIHOM TIEPEMEHHOM, 4YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHHE pEllaTh JUHEHHBIE U KBaJpaTHbIC ypaBHEHUS,
JIpOOHO-pallMOHATIFHBIE YPaBHEHUSI C OJHOW TEPEMEHHOW, CHUCTEMBI
JBYX JIMHENHBIX YpPaBHEHWM, JIMHEHHBbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJlpaTHblE U JPOOHO-pallMOHAJIbHbIE HEpPaBEHCTBA C  OJHOMI
IIEPEMEHHOM, B TOM UYHCJIE NP PELIEHUH 3a/1a4 U3 APYTUX MPEeIMETOB
U TpaKTUYECKUX 3ajJay; YMEHHUE HCIO0JIb30BaTh KOOPAWHATHYIO
OpSMYI0 M KOOPAMHATHYIO IUIOCKOCTH Uil M300pakeHUs! pelIeHui
ypaBHEHU, HEPABEHCTB U CHUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIMS, rpaduK GYHKINH, HYIU
¢byHKIHY, IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEXYTKH
BO3pacTaHusl, YObIBaHUS, HauOoOJblllee U HaUMEHbIIEee 3HAYCHUS
¢GyHKIMN; YMEHHE OIIEpUPOBATH TOHSITUSIMU: npsivast




MPOIMOPIIMOHANILHOCTD, JTUHEWHAs (PYHKIMS, KBaapaTHuHas (QyHKIUS,
oOpaTHass TPOMOPIHMOHATBLHOCTh, Iapaboiyia, TUrepoosa; yMEHHE
CTpouTh Tpaduku QyHKIUN, UCTIOTB30BATh TPAdUKH JIJISl ONIPEICTICHIS
CBOWCTB TPOIIECCOB M 3aBUCHMOCTEH, JJIsi PEUICHHS 3a/1a4 U3 JPYTHX
y4eOHBIX TIPEIMETOB U pEalbHOW JKU3HU;, YMEHHE BBIPAKATh
(dbopMyaMu 3aBUCUMOCTH MEXK]Ty BETHYMHAMU

Ymenue OIIepupOBATH MOHSITUSIMHU: MOCJIEZI0BATEIBHOCTb,
apupMeTHyeckass M TEOMETpUYecKas  IPOTPECCHH;  yYMEHHUeE
HCIIOJIb30BaTh CBOMCTBA MOCIEA0BATEIBHOCTEH, (HOPMYINBI CyMMBI U
o0IIero 4jeHa MpH peleHUH 3a/ad, B TOM YHCJE 3a/1a4 U3 IPYTUxX
y4eOHBIX MPEIMETOB U pealbHON KUIHU

YMeHue pemiaTth 3alaud pa3HbIX THUIOB (B TOM 4YMCJIE Ha HPOLEHTHI,
JOJY M 4YacTH, JBUXKEHHE, padOTy, LIEHYy TOBApOB MU CTOMMOCTh
MOKYIIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPaBJICHUS JINYHBIMU U
CeMEMHbIMM  (UHAHCAMM); YMEHHME  COCTaBIIATh  BBIPAXKECHMUS,
YpaBHEHUs, HEPAaBEHCTBA M CHUCTEMbl II0 YCJIOBUIO  3a/ayu,
UCCIIEIOBaTh IOJIYYEHHOE PEIICHUE U OLICHUBATh IIPAaBIONON00HOCTH
IIOJIYYEHHBIX PE3YJILTATOB

YMeHue onepupoBaTh HNOHATHAMM: (GUrypa, TOUKa, OTPE3OK, Mpsmasd,
Jyd, JIOMaHasi, yroj, MHOTOYTOJIbHHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN
U PAaBHOCTOPOHHHMH TPEYrOJILHUKH, IPSIMOYTOJIBHBIA TpPEYrOJIbHUK,
Me/iraHa, OWCCEKTpUca M BBICOTA TPEYrOJbHHMKA, YETHIPEXYTOJIBHUK,
napajuieliorpaMM, poM0O, TpSMOYTOJbHHMK, KBajpar, Tpareuus;
OKpY>KHOCTB, KPYT, KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢urypamMu; ymMeHue pemarb 3aiadd, B TOM YHCJIE U3 TOBCETHEBHOM
KHU3HH, Ha HAXOXKIACHHUE T'€OMETPHUYECKUX BEIWYMH C MPUMEHEHHEM
W3Y4YEHHBIX CBOMCTB Guryp u (HakTtoB
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YMeHue onepupoBaTh IOHATHUSMHU: PABEHCTBO (UIyp, pPaBEHCTBO
TPEYrOJIbHUKOB; MapaieIbHOCTh M TMEPHEHIUKYISIPHOCT MPSMBIX,
yrojl MeXAY NpsSMbIMU, NEPIEHIUKYJAp, HAKIOHHAs, NPOEKLu,
nonobue ¢puryp, NoJoOHbBIE TPEYTrOJIbHUKH, CUMMETPUS OTHOCUTEIBHO
TOYKM U TNPSAMOH; YMEHHE paclo3HaBaThb PAaBEHCTBO, CUMMETPHUIO U
nonobue ¢uryp, napaieIbHOCTh U NEPIEHIUKYISIPHOCTh MPSMBIX B
OKPY’KAIOIIIEM MUDE
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YMeHue onepupoBaTh IOHATHAMM: JUIMHA, PAcCTOSIHUE, YIroj
(BeMIMuMHA yTja, CUHYC U KOCHHYC yIJla TPEyrojbHHKA), IIOLIa/ib;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U 00BEKTOB B OKpY’KaroIleM
MHUpE; YMEHHE TMPUMEHATh (OpPMyJbI TEpUMETpa U  IUIOIIATU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO Tapajulefienuesia; YMEHHE NPUMEHSATh HPU3HAKU
paBEHCTBa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHHUKA,
teopemy Iludaropa, TpUrOHOMETPHUUECKHE COOTHOLICHUS IS
BBIYMCIIEHMS JUTMH, PACCTOSHUH, IIIOMAAeH
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YMmeHue wu3zo0pakaTh IUIOCKME (UIYypsl M HMX KOMOMHAIMH,
MPOCTPAHCTBEHHbIE (GUTYPBl OT PYKH, C TMOMOUIBIO YEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CpPEACTB 10 TEKCTOBOMY HWIIU
CHUMBOJIbHOMY ONHMCAHHUIO
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VYMmenune OIICpHUPOBATH IHOHATUAMMN: MpsAMOYTOJIbHAA cucrema
KOOPAWHAT, KOOPJAWHATHI TOYKH, BCKTOD, CyMMa BCKTOPOB,




MMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC IMTPOU3BCACHUC BCKTOPOB;,
YMCHHE HCIIOJIE30BaTh BCKTOPbBI W KOOPAWHATHI AJId MPCACTABJICHUA
JaHHBIX W PCIICHHA 3aJdad4, B TOM YHUCIIC U3 JPYrux y‘Ie6HLIX
IpeaIMETOB U peaﬂBHOﬁ KHU3HHU
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YMeHue onepupoBaTh IMOHATUSAMHU: CTOJIOMKOBBIE M KPYrOBbIE
IMarpaMMbl,  TaOMWIBL, cpenHee  apudmMeTHyeckoe, MeauaHa,
HauOoJibllee M HAaUMEHbIIEe 3HAYEeHHUs, pa3Max 4YHUCIOBOrO Habopa;
YMEHUE  U3BJEKaTb, HHTEPIPETUPOBATH M  MPEoOpPa3OBBIBATH
uHbOpMalMIO, MPEJICTABICHHY0 B Taliuuax M Ha JuarpaMmax,
OTPAKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHHE paclo3HaBaTh M3MEHYMBBIC BEJIUYMHBl B
OKpY’KaIOIlleM MUpE
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YMeHue omnepupoBaTh MOHSATHSIMU: CIy4alHBIA OMBIT (CIy4yalHbIN
IKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (JIIEMEHTApHBIH HCXO0.)
CIIy4allHOTO OIbITa, CIIy4ailHOe COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAWTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOKHBIMU JJIEMEHTAPHBIMU COOBITHSIMU; YMEHHE peIIaTh
3a/la4y METOJIOM OPTraHHW30BAHHOTO TMepedopa W C HUCHOIb30BAHUEM
MpaBUjia YMHOXKCHHS; YMEHHE OIICHHUBATh BEPOSITHOCTH PEATbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX H
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE W B IKU3HH;
3HAKOMCTBO C TMOHSTHEM HE3aBUCHUMBIX COOBITUI; 3HAKOMCTBO C
3aKOHOM OOJIBIIIMX YUCEN U €T0 POJIbIO B MACCOBBIX SBJICHUSIX
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YMeHue BBIOMpPATh TOIXOISIIMNA W3YYCHHBIM METON IS PEUICHHS
3a7a4M, MPUBOAUTH MPUMEPbl MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSBJIECHUE 3aKOHOB MATEMATHUKHU B
HUCKYCCTBE, OIHUCHIBATH OTJEIbHBIE  BBIJAIOIIMECS  PE3YJIbTATHI,
MOJYYCHHBIE B XOJI€ Pa3BUTHS MAaTEMAaTHUKH KaK HAyKd, MPUBOJIHTH
MPUMEPBI MATEMATUYECKUX OTKPBITUHA U UX aBTOPOB B OTEYECTBEHHOM
Y BCEMUPHOU UCTOPHUH

INEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, TIPOBEPAEMBIX HA OI'D ITO

MATEMATHKE
Kon IIpoBepsieMblii JJIEeMEHT COJIePKAHUS
1 Yucna v BIYUCICHUS
1.1 Harypasbnsle u nensie yncna. [Ipu3Haky 1enMMOCTH HEIIbIX YUCEI
12 OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHThI, OECKOHEUHbIE
HEepUOIMYECKUe IPOoH
13 PanmonanbHple  ymcna. ApUMeTHYECKHE Olepalud C  PalUdOHATbHBIMU
YUCIAMHU
1.4 HetictButenpHble unciaa. ApudmeTHUecKue omepanud ¢ JACHCTBUTEIHHBIMU
YU CIaMU
15 [Tpubnnxénnple BBIMMCIICHNA, NpPaBWIA OKPYIIEHWA, NPUKMIKA M OLCHKa
pe3ynbTaTa BEIYUCICHUN
2 Anrebpanyeckue BbIpaKeHHs
2.1 bykBeHHbIE BbIpakeHUs (BbIPAXKEHHSI C IEPEMEHHBIMH)
2.2 Crenenp ¢ menbiM TokaszatesnieM. CTeneHb C pPalMOHAIBHBIM TTOKA3aTEJIeM.




CBoiicTBa creneHu

2.3 MHorousneHsl
2.4 Anrebpanueckas 1pooOb
25 Apudmernueckuit KOpEHb HaTypajabHON CTEIICHU. HenictBus c
apru(MeTHUECKUMH KOPHIMHU HaTypaJIbHOM CTENeHn
3 YpaBHEeHUs U HEPABEHCTBA
31 [ensie n IpoOHO-pallMOHANIbHbIE ypaBHEHHs. CHUCTEMBI U COBOKYNHOCTHU
ypaBHEHUH
39 Llensie u nApoOHO-panoOHANIbHBIE HepaBeHCTBA. CHCTEMBI UM COBOKYIHOCTH
HEPABCHCTB
3.3 Penrenue TeKCTOBEIX 3amau
4 YuciioBbIE IOCIE0BATEIBHOCTH
4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHMS MTOCIIEN0BATEIHLHOCTEN
49 Apudmernueckass U reomerpudeckas nporpeccur. dopmyna  CIO0KHBIX
IIPOLIEHTOB
5 DYHKIMH
OyHkus, cnocoObl 3amanus ¢QyHkuH. ['paduk  PyHkmum. OO6nacTh
OIpe/ieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pyHkuuu. Hynu dynxmuu. IIpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTM (yHKUIMU. MakcuMyMbl M
MUHUMYMbl (yHKIMM. HanGosblee M HauMeHbllee 3HaueHUEe (QYHKLUMU Ha
IIPOMEXKYTKE
6 KoopauHatsl Ha IpsIMON U IIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPIMHATBI HA TNIOCKOCTH
7 I'eomerpus
7.1 ["'eomerpuueckue GUrypsl 1 UX CBOIMCTBA
7.2 TpeyrojbHUK
7.3 MHOTOoyroJbHUKH
7.4 OKpYy’>KHOCTb U KpyT
7.5 M3MepeHne reoMeTpu4eCcKiX BEJIUYNH
7.6 BekTopb! Ha IIOCKOCTH
8 BeposATHOCTB M CTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHUKA
8.2 BeposTHOCT
8.3 KomOunaTopuka
8.4 MHoOxecTBa
8.5 ['padbt




YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

I'eometpus 7-9. Astopsl JI.C.Atanacsan, B.®.byrycos u ap.«lIpocsemenne»

METOJUYECKUE MATEPHUAJIBI AJ151 YYUTEJISA

W3zyuenne reomerpun B 7-9 kinaccax. Meroaudeckoe nocodue k yueOnuky. Knura s
yuutens. JI.C. Aranacsu. [Ipocsemenue. 2023r.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. D0P. «I'eomerpust, 7 Kiaccy 000 «AKnace»
2. O0P. «I'eomerpus, 8 kiacc» 000 «AKnace»

3. 90P. «I'eometpus, 9 knaccy 000 «IKnace»
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. Maremaruka. ['eometpus, 7 kitacc. OPIAOYBO MI'TTY

. Maremaruka. ['eometpus, 8 ktacc. OIAOYBO MI'TIY

AN W

. Maremaruka. ['eometpus, 9 knacc. OIAOYBO MI'TIY
7. 'eomerpust. TaTepakTUBHBIE 3a1aHUsl. 7 Ki1acc 00O «CkaeHnr»
8. 'eomerpusi. UHTEpakTUBHBIC 3a1aHUs. § KI1Acc 00O «CkaeHr»

9. 'eomerpus. UHTepakTHBHBIE 3a0aHus. 9 Kilacce 00O «CkaeHr»
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