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Yuurenb Huxudoposa Hatanuss BukroposHa

[Iporpamma paszpabotana B coorBetcTBUU PI'OC OOO u Ha OCHOBE aBTOPCKOU
nporpaMmmbl ®I'OC OOO JI.C. ArtanacsH, B.®. Bbyry3zos, C.b. Kamomiena
«l'eometpusa, 7», «l'eomerpus, 8», «l'eomerpus, 9», cocraButenr T.A.
BypmuctpoBa, cOopuuk paboumx mporpamm «l'eomerpus 7-9» (M3MaTETHCTBO
MockBa «IIpocBemenune», 2014 r.), B COOTBETCTBMU C TNPUMEPHONW OCHOBHOM
o0Opa3oBaTeILHON MPOTPAaMMOIl OCHOBHOTO 0011IeT0 00pa3oBaHUsI.



1. IInanupyemuie pe3yibmamovl 0C60CHUS YUEOHO20 npeomema

BbinyckHMK HayuyuTcest B 7-9 Kiaccax (Il MCIOJIb30BaHMS B NMOBCEAHEBHOM KU3HU U
olecreyeHNs] BO3MOKHOCTH YCIIEIIIHOTO MPOJ0/KeHNsl 00pa3oBaHusi Ha 6230BOM YPOBHe)
I'eomeTrpuueckue purypsi

e  OmnepupoBarh Ha 6a30BOM ypOBHE TOHSATHIMH F'€OMETPHUECKUX PUTYD;

® u3BICKaTh HWHPOPMALMIO O TEOMETPUYECKUX (uUrypax, NpPEACTABICHHYIO Ha
YepTekax B SIBHOM BH/IE,

® TpUMEHATHh Ui pelmeHHs 3aJad TeoMeTpUYecKhe (aKTbl, €CIIM YCIOBHS UX
MIPUMEHEHMS 33/1aHbl B SIBHOU (hopMeE;

e pemath 3aJaud Ha HaXOXKJIEHUWE TIEOMETPHUYECKUX BEJIMYMH M0 olpa3uam Hiu
aJIrOpUTMaM.

B noBcegHeBHOM JKU3HM U NPH U3YyYEeHUH APYTUX NMPeIMeTOB:

®  WCIIOJIb30BaTh CBOMCTBA T€OMETpUYECKUX (GUIYp Ul pElIeHUs TUIIOBBIX 3ajad,
BO3ZHUKAIOIIMX B CUTYalUsIX MOBCEIHEBHON KU3HU, 33/1a4 MPAKTUYECKOTO COJEpHKAHUS
OTHomIEeHHus

e OnepupoBaTh Ha 0a30BOM YpOBHE MOHITHIMH: PaBEHCTBO (QUryp, paBHbIE (UTYpPHI,
PaBEHCTBO TPEYrOJIbHUKOB, MapauIeIbHOCTh MNPSAMBIX, MEPHEHAUKYISIPHOCTh MPSAMBIX, YIJIbI
MEX]Ty IPSIMBIMH, TIEPIICHIUKYIISP, HAKIIOHHAS, TIPOCKITHSL.

B noBcegHeBHOM KU3HM U NPH U3YyYEeHUH APYTUX NMPeIMeTOB:

®  WCIOJIb30BAaTh OTHOILIEHUS [UIsl PEUIeHHs MPOCTeHIIMX 3ajad, BO3HHUKAIOMIMX B
peanbHOM KU3HU
N3mepennsi M BbIYUCICHHUSA

e BpIMonHATE W3MEpPEHHE MJIUH, pPACCTOSHUM, BEIMYMH YIVIOB, C IOMOILBIO
MHCTPYMEHTOB Il U3MEPEHUH UIMH U YTJIOB;

e npuMeHATh (OpMYNIbI MEPUMETpa, IUIOWAAd U 00bEMa, IJIOMIAAM I[TOBEPXHOCTH
OTJEJIbHBIX MHOTOIPAaHHUKOB IIPH BBIUMCIICHUSX, KOT/1a BCE JTaHHBIE UMEIOTCS B YCIOBUH;

e npuMeHATh TeopeMy lludaropa, 6a30Bble TPUTOHOMETPUUECKUE COOTHOIICHUS JUIS
BBIUMCIJIEHUS JUIMH, PACCTOSHUM, IUIOMAAeH B IPOCTEUIINX CllydasiX.

B noBceqHeBHO¥ KM3HM M NIPU U3YYEeHHUH JPYTrUX PEAMETOB:

®  BBIUUCIATH PACCTOSIHUA HAa MECTHOCTHM B CTaHJAPTHBIX CHUTYalUsAX, IUIOIAAU B
IPOCTEHUIINX CIy4asX, IPUMEHATh (GOPMYJIbl B IPOCTEUIINX CUTYallUsIX B TOBCEJHEBHOM KU3HU
I'eomeTpuyeckne nmocTpoeHust

e l300paxkaTh TUIOBBIE MJIOCKKHE (UIYpHl U (UTYPHI B MPOCTPAHCTBE OT PYKH U C
MIOMOIIIBbIO HHCTPYMEHTOB.

B noBceqHeBHO¥ KM3HM M NIPU U3YYEeHHUH JPYIUX NPeAMETOB:

®  BBINOJHATH NPOCTEHIINE MOCTPOCHUS HAa MECTHOCTH, HEOOXOAMMBbIE B pealbHON
KHU3HU
I'eomeTpuyeckue npeodpa3oBaHus

e  Crpouts purypy, CHAMMETPHUUHYIO JAHHOH (PUIype OTHOCUTEIBHO OCH U TOUKH.

B noBceqHeBHO¥ KM3HM M NIPU U3YYE€HHUH JPYIUX NPeAMETOB:

®  pPacHo3HaBaTh JABIKEHHE OOBEKTOB B OKPYXKAIOIEM MHPE;

®  pPacHo3HaBaTh CUMMETPUYHBIE (PUTYPHI B OKPYKAIOIIEM MHUPE
BexTopsl 1 KOOPAMHATHI HA NJIOCKOCTH

e OnepupoBarb Ha 0a30BOM YpOBHE TIOHATHSIMU BEKTOp, CyMMa BEKTOpPOB,
IIPOU3BEACHNE BEKTOPA HA YUCIIO, KOOPAUHATHI HA INIOCKOCTH;

e ompenenarth MNPUOMKEHHO KOOPAMHATHI TOYKM 1O €€ M300pakeHUI0 Ha
KOOPJIMHATHOMN TUIOCKOCTH.

B noBcegHeBHOM KU3HM U NPH U3YYCHUH APYTUX NPeIMETOB:



®  JCIMOJB30BaTh BEKTOPHI VISl PELICHUS MMPOCTEHIINX 33/1a4 Ha ONPEACTICHUE CKOPOCTH
OTHOCHTEIJIFHOTO JIBMKEHUS
Hcropus MmaTreMaTHKH

e OnwuceIBaTh OTIENBHBIC BBIIAIONIMECS PE3YJIbTaThl, MOJIy4YCHHBIE B XOJ€ PAa3BUTHUSA
MaTeMAaTUKU KaK HAYKH;

®  3HATh MPUMEPHI MATEMATHUECKUX OTKPBITUI M UX aBTOPOB, B CBSI3U C OTEUECTBEHHOU
Y BCEMUPHOU UCTOPHEH;

® TIOHMMAaTh POJIb MATEMATUKHU B pa3Butuu Poccun
MeToabl MAaTEMATHKHU

e BpiOupaTh NOIXOAANINA WM3YYEHHBIH METOJ Ul pPEIICHUS HM3YyYCHHBIX THIIOB
MaTeMaTHYeCKUX 3a]1ad;

e IlpuBoauTh TpPUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEM B  OKpYXKaroumen
JEeWCTBUTEIFHOCTH U MTPOU3BEACHUSIX NCKYCCTBA.
BbINyCKHMK MOJYYHMT BO3MOXKHOCTH Hay4duThess B 7-9 Kkiaccax A oOecnedyeHust
BO3MOKHOCTH YCHEIIHOr0 TPOJ0JKEeHHsT 00pa3oBaHusi Ha 0a30BOM M Yriay0JaéHHOM
YPOBHSIX
I'eomeTpuuyeckue purypsl

e Onepuposamv NOHAMUAMU 2EOMEMPUYECKUX DUueYp;

®  u3gIEeKAmMb,  UHMEPNPemupoeamsv U  Npeodpazosvieamsv — UHGopmayuo - o0
2eomempuieckux ueypax, npeocmagieHHyIo Had Yepmexncax,

®  npumeHAmMb 2eomempuyeckue ¢axmel 0N peuleHus 3aday, 6 mMOM Hucie,
Nnpeononazanuux HecCKOIbKO Wa2o8 peueHus;

®  ¢opmynuposamo 6 npocmeniuiux CIy4anx c8oUCmMead U NpUHaKu guayp,

®  0JoKazvlBaAMb 2eoMempuyecKue YmeepicoeHus

® grademv CMAHOAPMHOU Kidccugukayueli NIOCKUX @ueyp (mpeyeoibHUKos u
4emuvlpéxy20/1bHUKOB).

B noBcegHeBHOM KU3HM U NP U3YYEeHUH APYTUX MPeAMETOB:

®  UCNONBL308AMb  CBOUCMBA  2eOMempuyeckux ueyp 014  pewleHus  3a0ay
NPAKMUYecKo20 xapakxmepa u 3a0ay U3 CMeNCHbIX OUCYUNTIUH
OTHomIEeHus

o  Onepuposamv HNOHAMUAMU: PpPABEHCMEO ¢uayp, pasHvle @ueypvl, PpPABeHCmE0
Mpey2oNbHUKOS8, NAPANIEIbHOCb NPAMbIX, NEePNeHOUKYIAPHOCMb  NPAMBIX, Yelbl MeHCOY
NPAMbIMU, NEPNEeHOUKVAAD, HAKIOHHAS, NpoeKyus, noodobue ¢ueyp, nooodHvle ¢ueypsl,
Nn000OHbBIE MPEY2OIbHUKU,

o npumenamv meopemy Daneca u meopemy 0 NPONOPUUOHATILHLIX OMPE3KAX NPU
peuieHuu 3a0au,

®  Xapakmepuzo8amv G3AUMHOE pPACHONONCEHUEe NPAMOU U OKPYICHOCMU, 08X
OKPYHCHOCMELL.

B noBcegHeBHOI KU3HM U NPH U3YyYEHUH APYTUX MPeIMETOB:

®  UCNONBL308aMb OMHOUEHUS OJisl peuleHUs 3a0a, 03HUKAIOUUX 8 PeaTlbHOU JHCUSHU
N3mepenust M BbIYHCICHHUSA

o  Onepuposamv npedcmasieHusMu o OauHe, NIOWAOU, 00BEME KAK GEeNUYUHAMU.
Ipumenamo meopemy Ilugacopa, gopmynvl niowaou, ob6véma npu peuwieHuy MHOSOUA08bIX
3a0ay, 8 KOMOPLIX He 6ce OaHHble NPedCMAasieHbl 16HO, A MPeOVIOM 8bIYUCTIeHUN, ONePUPO8ams
bonee WUPOKUM KOTUYECBOM (OPMYI ONUHBL, NIOUAOU, 00BEMA, BLIYUCTAMb XAPAKMEPUCTNIUKY
KoMOuHayuti Queyp (OKpysCcHocmel U MHO20Y20JIbHUKOB) BbIYUCAAMb PACCMOSHUS MeHCOY
Queypamu, npumeHams mpucoHoMempuyecKue opmynvl 0N BbIYUCIEHUN 8 00/lee CLONCHBIX
Cyuasnx, NPOBOOUMb GbIUUCTIEHUS HA OCHOBE PABHOBEIUKOCMU U PABHOCOCMABNEHHOCIU

®  NPOBOOUMb NPOCTblE BLIYUCIEHU HA 0OLEMHBIX MENax,



*  Qopmyruposams 3a0a4u HA GblYUCIEHUE ONUH, NIOWAdeU U 00LEMOB U peulams Ux.
B cooepoicanuu ecmv ewé u meopema cumnycoe u xocunycog. Jlubo mam yopamo, aubo 30ecw
00basumbu

B noBceaHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

®  1POBOOUMD GbIUUCTICHUS HA MECIHOCU,

®  npuMeHAmMb GOpPMYIbL NPU BLIYUCTEHUAX 6 CMENCHLIX YU4eOHbIX npeomemax, 8
OKpydHcaroweti 0eticmeumenbHoCmu
I'eomeTpuueckue MOCTPOEHU

e U3obpadsicamv eeomempuueckue Queypbl no  MEKCMogoMy U  CUMBOILHOMY
ONUCAHUIO;

®  C80000HO ONEPUPOBAMb YEPMENCHBIMU UHCTPYMEHMAMU 8 HECTONACHBIX CIVYASX,

®  GLINOAHAMbL NOCMPOEHUS MPEY2ONbHUKOS, NPUMEHAMb  OmOelbHble  Memoobl
NOCMPOEHUN YUPKYAeM U JTUHEUKOU U NPOBOOUMb Npocmeluiue UcCie008aHUs YUCia peuleHuil;

®  u300padicamv munosvie NIOCKUe ueypbl U O0ObeMHble mend ¢ NOMOWbIO
npoCmMetuux KOMNbIOMEPHbIX UHCMPYMEHMO8.

B noBceqHeBHOM KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

®  GLINONHAMb Npocmeuuiue NOCMPOeHUs HA MECMHOCIU, HeoOX00umMble 8 pPeanbHOl
HCUSHU,

®  OyeHUBAMb pazmepwvl PeasbHblX 00BEKMO8 OKPYIHCAIOUWe20 MUpa
IIpeoOpa3zoBanus

e  Onepuposamv noHamuem OBUdNCEHUS U NPeodOPaA308anusi noooous, 61adens
npuémamu  NOCMpoenusi Queyp ¢ UCNOIb308AHUEM OBUNCEHUL U NPeodpa3o8anull noooodus,
NPUMEHAMb NOJYYeHHble 3HAHUS U ONbIM NOCMPOEHUL 8 CMENCHLIX NpeoMemax U 8 peanbHulX
CUMYaYUAX OKPYHCAIOULe20 Mupa,

o cmpoums Queypy, no00OHYIO OAHHOU, NOIBL30BAMbBC CEOUCMEAMU NOOOOUS O
000CHOBAHUSL CBOUICME huyp;

®  NPUMEHAMb CBOUCMBA OB8UNCEHULl OJiIs1 NPOBEOeHUsl NPOCMetuux 0O0CHOBAHUL
ceoticma gueyp.

B noBcegHeBHOIM KU3HM U NPH U3YyYEeHUH APYTUX MPeIMeTOB:

®  NPpUMEHAMb CBOUCMBA OBUNCEHUL U NPUMEHAMb No0odue 01 NOCMPOeHUll U
8bIYUCTICHUL
BekTopbl 1 KOOPAUHATHI HA IJIOCKOCTH

o Onepuposamv NOHAMUAMU BEKMOP, CYMMdA, PA3HOCMb 6EKMOpPO8, NpouzgedeHue
8EKMOPA HA HYUCIIO, Y20l MeXCOy 8eKMOPAMU, CKAIAPHOe NPOU38edeHUe 8eKMOopo8, KOOPOUHAMbL
Ha NJIOCKOCMU, KOOPOUHAMbL 8eKMOpa,

®  GLINOIHAMbL OeliCmEUs HAO BeKMOopamu (ClodceHue, BblyUmMAaHue, YMHOJNMCEHUe Ha
YUCTI0), BLIYUCTAMb CKASIPHOE NPoU3gederue, Onpedeiams 8 NPOCMeUUUX CIyuasax y2oi Mexcoy
BEKMOPAMU, BbINOIHAMb PA3N0JCEHUE 8eKMOpaA HA COCMAGIAouue, NPUMEHAmMb NOJy4eHHble
3HaHUs 6 (u3uKe, NOAL308AMbCA HOPMYNOU BLIYUCIEHUS PDACCIOAHUL MeHCOY MOUKAMU NO
U3BECMHBIM KOOPOUHAMAM, UCNOIb308AMb YPABHEHUsL (hu2yp O peuleHus 3a0ay;

®  NPUMEHAMb 6eKMOpbl U KOOPOUHAMbL OJisl PEeUleHUs 2eoMempuyecKux 3a0ay Hda
8bIYUCTEHUE ONUH, Y2l08.

B noBcegHeBHOI KU3HM ¥ NPH U3YyYEeHUH APYTUX MPeIMETOB:

®  UCNONBL308AMb NOHAMUS 8€KMOPO8 U KOOPOUHAm 0N peuleHus 3aoad no ¢usuxe,
2eoepaguu u oOpyaum yueOHbviM npeomemam
Hcropust MaTeMaTHKHU

e Xapakmepuzoeamv 8KIAO GbLOAIOWUXCS MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKY U
UHBIX HAYYHBIX obnacmell;

®  NOHUMAMb PONb Mamemamuku 6 pazgumuu Poccuu
Metoabl MATEMATHKH



e Jcnonw3ys usyueHnHvle Memoovl, HpPOBOOUMb  O0OKA3AMENbCMEO,  GbINOIHAMb
onposepaicenue;

®  Buibupams uzyuenHvle Memoobl U UX KOMOUHAYUU Ol peuleHus MamemMamudecKux
3a0au;

®  UCNONBL308AMb MamemMamudeckue 3HAaHus Ol ONUCAHUA 3AKOHOMepHOCmel 8
OKpydrcaroweli 0elucmeumenbHOCMU U NPOU3BEOeHUSAX UCKYCCMBA,

®  NpuMeHAmb  npocmeuuwiue - NpocpaAMMHble  Cpeocmeda U - JeKMPOHHO-
KOMMYHUKAYUOHHbBLE CUCMEMbL NPU PeULeHUU MAMeMamu4eckux 3a0adu.

BbINyCKHMK MOJYYHT BO3MOXKHOCTH Hay4YuThesl B 7-9 Kiaccax [Jsi  yCHeLIHOIo
NPOI0JKEeHHsI 00pa30BaHMUs HA YIIy0JIEHHOM YPOBHe
I'eomeTpuueckne Gpurypsi

e (CB00OJHO OmMEpUPOBaTH TEOMETPUYECKHMMHU TMOHSATHSAMH TPH PEIICHUH 33134 U
MIPOBEICHUN MaTEMATUYECKUX PACCYKICHH;

®  CaMOCTOSTENEHO (OPMYITUPOBATH ONPEICIICHIS TEOMETPUIECKUX (UTYpP, BBIIBUTATh
THIOTE36l O HOBBIX CBOWCTBAX M TPH3HAKaX T€OMETPHUYECKMX (HUTYp M OOOCHOBBIBATH WIIU
OTpoBepraTh MX, 0000MATh WM KOHKPETH3HPOBATH PE3YyNbTaThl HAa HOBBIE KIIACCH (UTYP,
MIPOBOJIUTH B HECJIOKHBIX CIYYastX KIACCH(PHUKANNIO GUTYp 1O pa3TMIHBIM OCHOBaHUSIM;

®  CCIIEJOBATh YEepTEKH, BKJIFOYAst KOMOMHAIINU ¢uryp, W3BJIEKATb,
WHTEPIPETUPOBATH U MPEOOPa30BBIBATH HH(DOPMAIIHIO, TTPECTABICHHYIO HA YePTEXKax;

e pemarh 3aJadd T€OMETPUYECKOTO COACP)KaHUsS, B TOM YHCIE B CHUTYAIHsIX, KOT/a
QITOPUTM pEIICHUS] HE CJIEIyeT SBHO W3 YCJIOBHUS, BBITIOJIHITH HEOOXOIMMEBIE Ui pPEIICHHS
3aauu JOTOJHHUTEIBHBIC TOCTPOCHUS, HMCCIEI0BATh BO3MOXKHOCTh TPUMEHEHHUS TEOpPEM W
dhopmyn s pereHus 3a1ay;

e  (opmynupoBaTh U IOKa3bIBaTh FTEOMETPUUECKHUE YTBEPKICHHUS.

B noBcegHeBHOIM KU3HM U NP U3YyYeHUH APYTUX NMPeIMeTOB:

® COCTaBJISITh C MCIIOJIb30BAHHEM CBOWCTB I'€OMETPUUYECKUX (PUTYp MaTeMaTUYECKUE
MOJENU Ui pelleHUs 3aJad MPaKTUYECKOro XapakTepa W 3aJad M3 CMEXKHBIX TUCIUILIMH,
UCCIIEIOBATh MOTYYEHHbBIE MOJIENIN U MHTEPIPETUPOBATH PE3YybTAT
OTHOmIEeHUs

e Bragers NoHATHEM OTHOLIEHUS KaK METalPEeIMETHBIM;

e  cBOOOJHO ONEPUPOBATH MOHSATUSMU: PABEHCTBO (UTYp, paBHbIE (PUTYPHI, PABEHCTBO
TPEYroJbHUKOB, MapajuIeIbHOCTDh MPSAMBIX, MEPIEHIUKYISIPHOCTh MPSAMBIX, VYIJIBl MEXAY
NPSMBIMU, TEPICHIUKYISAP, HAKIOHHAS, MPOEKIMs, mnojodue ¢uryp, noaodHbie GUTypHI,
MOJ00HbBIE TPEYTOJIbHUKH;

®  WCIIOJIb30BaTh CBOMCTBA MOJOOUS U paBeHCTBA (GUTYp MPHU PEUICHUH 3a]1a4.

B noBcegHeBHOI KU3HM U NPH U3YyYEHUH APYTUX MPeIMETOB:

®  WCIIOJIb30BAaTh OTHONICHHS JUIsl TOCTPOEHUS M HCCIENIOBAaHUS MaTeMaTHYECKUX
Mozenel 00bEKTOB pealIbHOM JKU3HU
N3mepenusi u BbIYMCIEHUS

e (CB000AHO OmepUpOBaTh MOHITUSIMH JUIMHA, TUIOMIA]b, 0OBEM, BEIIMYMHA yIJia Kak
BEITMYMHAMH, HCIIOJIb30BaTh PAaBHOBEIMKOCTh U PAaBHOCOCTABJICHHOCTh MPU PEIICHUU 33134 Ha
BBIYHCIICHUE, CAMOCTOSTENBHO TOMYYaTh U UCMOJIb30BaTh (DOPMYIIBI TSl BRIYMCICHUH TUTOIIA e
1 00bEMOB (puryp, cBOOOJHO ONEpPUPOBATH IIMPOKUM HAO00pOM (opMys Ha BBIYHUCICHHE IMPH
pEIIeHUN CTIOXKHBIX 3a/1a4, B TOM YMCIIE U 33/1a4 Ha BBIYHUCIICHHE B KOMOMHAIUSIX OKPY>KHOCTH U
TPEYroJbHUKA, OKPYKHOCTH M YETHIPEXYTOJIbHUKA, & TAKXKE C MPUMEHEHUEM TPUTOHOMETPUH;

®  CaMOCTOATENIbHO (POPMYIMPOBATH TMIIOTE3bI U IPOBEPATH UX JOCTOBEPHOCTb.

B noBceqHeBHO¥ KM3HM M IPU U3YYEeHHUH JPYTrUX NPeAMETOB:

e CcBOOOJHO omepupoBaTh (OpMyJIaMu TpPH PEUIEHWH 3ajad B JAPYrHX Y4eOHBIX
npeaMeTax U Mpu IpOBEICHUH HEOOXOIMMBIX BEIUUCICHUH B peabHON )KU3HU
I'eomeTpnuyeckue nocTpoeHus



e OnepupoBaTh NOHITHEM HabOpa 3JIEMEHTOB, OIPEICISIIOIIMX I'€OMETPUUECKYIO
durypy,

e  BJaAeTh HAOOPOM METOJIOB MOCTPOCHUM LUPKYIIEM U JTMHEUKOMH;

e I[IPOBOJUTH AHAIU3 U PEAIN30BBIBATH 3TAIIbl PEIICHU 3a1a4 Ha IIOCTPOEHUE.

B noBcegHeBHOM JKU3HM U NPH U3YyYEeHUH APYTUX MPeJIMeTOB:

®  BBIIIOJIHATH IOCTPOEHUSI HA MECTHOCTH;

®  OIICHUBATH pa3Mephl PeaJbHBIX 00BEKTOB OKPYXKAIOIIET0 MHpa
IIpeoOpazoBanus

e OnepupoBaTh JBWKEHUSMU U NpeoOpa3oBaHUSAIMU KaK METalpeAMETHBIMU
MOHATHUSIMU;

e  OIepupoBaTh MOHATUEM ABWKEHHUS U NpeoOpa3oBaHMs MOA00US [Uisi 000CHOBaHUIA,
CBOOOJHO BJaJeTh MPUEMaMU MOCTPOEHUs: (GUTYp C MOMOUIBIO JBMKEHUM M IpeoOpazoBaHUs
mo100us1, a TaKkKe KOMOMHAIMSAMU JIBKEHUH, IBIKEHUI U TpeoOpa3oBaHui;

® UCIOJIb30BaTh CBOMCTBA JBMKEHMH U mpeoOpa3oBaHWi Uil IPOBEACHUS
000CHOBAHHUS U 10KA3aTEIbCTBA YTBEPKACHUI B TEOMETPUH U IPYTUX Y4EOHBIX MPEIMETaX;
I0JIb30BaThCsl CBOMCTBAMU JIBUKEHUH U peoOpa3oBaHUM MU peIIeHNH 3a/au.

B noBcegHeBHOM KU3HM U NPH U3YyYEHUH APYTUX MPeIMeTOB:

® [PUMEHSTh CBOMCTBA JBIKEHUN W NPUMEHATh MOA0OHE Ui MOCTPOCHUH H
BBIUHCIICHU I
BexkTopbl M KOOPAMHATHI HA IJIOCKOCTH

e (CBo0OOmHO oOmepUpoBaTh MOHATUSMHU BEKTOpP, CYMMa, pa3HOCTh BEKTOPOB,
MIPOU3BEICHHE BEKTOpAa HA 4YHUCIO, CKASIPHOE TIPOU3BENCHHE BEKTOPOB, KOOPJIMHATHI Ha
IJIOCKOCTH, KOOPIANHATBI BEKTODA;

e Biagers BEKTOPHBIM M KOOPAMHATHBIM METOJOM Ha IUIOCKOCTH JJIS PEUICHMS 3a1a4
Ha BBIYHCJICHUE U JOKA3aTEIbCTBA;

®  BBIOJIHATH C IOMOIIBIO BEKTOPOB M KOOPAMHAT JTOKA3aTEIbCTBO H3BECTHBIX €MY
reOMEeTPUYECKUX (PAKTOB (CBOWCTBA CPEAHUX JIMHUM, TEOPEM O 3aMedaTelbHbIX TOUKaX U T.IL.) U
10JTy4aTh HOBBIE CBOMCTBA U3BECTHBIX (DUTYD;

®  JCNOJB30BaTh YpaBHEHUS (pUryp JUId pelieHus 3a7a4d U CaMOCTOSATENILHO COCTABIIATh
YpaBHEHHUS OTIEJIbHBIX MJIOCKUX (QUryp.

B noBcegHeBHOM KU3HM U NIPH U3YYCHUH JPYTUX NPEIMETOB:

®  JCNOJB30BaTh MOHATUS BEKTOPOB M KOOPAMHAT AJs pEIIeHUs 3agad 1o (Qusmke,
reorpauu U ApYruM y4eOHBIM IIpeaMeTaM
HcTopust MaTeMaTUKH

e [loHumaTh MaTEMAaTHKy KaK CTPOIO OPraHM30BaHHYIO CUCTEMY HAayYHBIX 3HaHUI, B
YaCTHOCTU BIJIAQJETh IPEACTaBICHUSAMU 00 AKCHMOMATUYECKOM IIOCTPOEHHM TI'€OMETPUH U
IIEPBUYHBIMU NIPEACTABICHUSAMU O HEEBKIINJOBBIX FEOMETPUSIX;

e paccMaTpuBaTh MaTeMaTHUKy B KOHTEKCT€ MCTOPMM pa3BUTUSA LUBUIM3ALUU U
VCTOPUU Pa3BUTHS HAYKH, IOHUMATh POJIb MaTEMaTUKU B pa3BuThu Poccuun
MeTtoabsl MaTeMaTHKH

e Bragers 3HaHUAMM O PAa3IUYHBIX METOJaX OOOCHOBAaHUS U ONPOBEPKEHHUS
MaTEMaTHYECKUX YTBEPKIECHUI U CaMOCTOATEIbHO IPUMEHSITD UX;

e BIAJCTh HAaBbIKAMHM aHAJIM3a YCJIOBHS 3aJa4d W OINPEACICHUS MNOAXOMALIUX IS
peleHus 3a/1a4 U3y4eHHBIX METOJIOB MIIM MX KOMOMHAILINH;

XapaKTepU30BaTh INPOU3BEICHUS HCKYCCTBA C Y4ETOM MaTEMATHUYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE, UCTIOIB30BAaTh MATEMATUYECKUE 3aKOHOMEPHOCTU B CAMOCTOSITEIBHOM TBOPYECTBE.
Juunocmuvle, Memanpeomentnoie u npedmemHbyle pe3yibman bl 0C60EHUA COOEPHCANUA

Kypca

I/I3yquI/Ie reoMeTpun B 7-9 xmaccax HaIlpaBJICHO Ha JOOCTUIKCHUC O6yanOHlHMHCH
JIMYHOCTHBIX, MCTAIIPECAMCTHBIX (perJI}ITI/IBHBIX, IIO3HAaBAaTCJIbHbIX H KOMMYHI/IKaTI/IBHLIX) n
NpECAMCTHBIX PC3YyJIbTATOB.
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MaremaTrueckoe 00pa3oBaHUE SBIAETCS O053aTENbHOW W HEOTHEMJIEMOM 4YacThio OOIIEero
00pa3oBaHus HA BCEX CTYMEHSX LIKOJIBL.

OOyueHne mMaTeMaTHKE B OCHOBHO IIKOJE HANpaBlI€HO HA JOCTM)KEHUE CIIETYIOMINX
LEJICH:

6 HanpaeIeHuu TUYHOCMHO20 PA36UMUSL

® Pa3BUTHUC JIOTUYCCKOI'0 U KPUTUUCCKOTO MBIIJICHHWA, KYJIbTYPhI pCYH, CHOCOOHOCTH K
YMCTBEHHOMY J3KCIIEPUMEHTY;

* (QopmMupoBaHHE Yy YyYANIUXCS HWHTCIUICKTYaAJIbHOW YECTHOCTH U OOBEKTUBHOCTH,
CIIOCOOHOCTH K MpeoaO0JICHUIO MBICIUTCIbHBIX CTCPCOTUIIOB, BBITCKAIOMNIUX W3 O6I)II{€HHOFO
OIIbITA;

¢ BOCIIMTAaHHEC Kade€CTB JIMYHOCTH, 06€CH€‘II/IB3IOHII/IX COINAJIbHYIO MO6I/IJ'II)HOCTI),
CIIOCOOHOCTD IMPUHUMAThL CaMOCTOATCIIbHBLIC PCILICHMA,

® q)OpMI/IpOBaHI/IC Ka4yeCTB MBIIIJICHUS, H€O6XOI[I/IMI>IX g aganTtagii B COBPEMCHHOM
MH(OPMaLlMOHHOM OOIIECTBE;

® Pa3sBUTUC HHTEpPECAa K MATCMATHYCCKOMY TBOPYCCTBY H©U  MATCMATHYCCKUX
CIIOCOOHOCTEMN;

6 MemanpeomMemHoM HAnpaeIeHUU.

* (QopmHpOBaHWE MPENCTABICHHA O MaTeMaTHKe KaK dYacTh OOIIederoBeYecKOn
KYJIBTYPBI, O 3HAUUMOCTH MAaTEMATHUKU B Pa3BUTUX HUBUJIN3AlIUHA U COBPEMCHHOT'O O6H.[€CTB3;

® pa3BHUTHC HpeleTaBJ'IeHI/Iﬁ O MaTeéMaTUKE Kak (i)opMe OIIMCaHus U METOAC IIO3HAaHUA
JNEHUCTBUTENLHOCTH, CO3JIaHWE YCJIOBHH Uil TPHOOPETEHUs TEePBOHAYAIHHOTO  OTIBITA
MaTEMaTHYCCKOTO MOJCIINPOBAHUAA,

* (opmupoBaHHe OOMMX CIOCOOOB HMHTEIIEKTYalbHOM NEesTeNbHOCTH, XapaKTEPHBIX
IUIi MaTeMaTHUKUd M SIBJIIOUIMXCS OCHOBOHM I03HaBaTEIbHOM KyJbTYpPbl, 3HAYUMOM AJIs
pasNUYHbIX chep YeTOBEUECKON AEATEIbHOCTH;

8 npeoMemHoM HanpasieHuu:

* OBJIQJICHUE MATEMAaTUYECKUMHU 3HAHUSMM U YMEHHUAMH, HEOOXOOUMBIMH IS
IPOJOJKEHUs. O0ydeHUsl B CTaplieil MIKOJE WM MHBIX 00Le00pa30BaTeIbHBIX YUPEKICHUSAX,
U3yUYEHHs] CMEXHBIX JUCLUUIUINH, IPUMEHEHHsI B TOBCEJHEBHOM KU3HU;

* co3llaHue (pyHIaMeHTa JUil MaTeMaTUYecKoro pa3BUTHs, (POPMUPOBAHUS MEXaHU3MOB
MBIIIUIEHUS, XapaKTePHBIX Ul MaTEMaTUYECKOM e TeTbHOCTH.

JIuunocmmeuie pesynomamol:

Y oOGyuatorierocst 0ymayT chopMUPOBAHBI:
BHYTPEHHSIS IO3MIIHS IIKOJIBHUKA Ha YPOBHE IOJIOXKUTEITEHOTO OTHOIICHUSI K YPOKaM MaTeMaTHKH,
MOHMMAHHUE POJIM MaTEMATUYECKUX JICUCTBUI B )KM3HH YEJIOBEKA,
UHTEpEC K pa3MYHbIM BHIaM Y4eOHOW JIeATEIBHOCTH, BKJIFOYas 3JIEMEHTHI IPEAMETHO-
MCCIIE/IOBATEIBCKON JIEATEIIbHOCTH;
OpHEHTAIIUS Ha TIOHUMAHKE MPE/IOKEHUH 1 OLICHOK YUUTEIIEH U OJTHOKJIACCHUKOB;
MOHMMaHUE TIPHYKH yCIieXa B yueoe;
MOHMMAaHUE HPABCTBEHHOTO COJICPYKAHUS TIOCTYIIKOB OKPY)KAIOIIUX JIFOJICH.

OOyuaromuiicsa MOJy4YuT BO3MOXKHOCTH IJsI (OPMUPOBAHUS:
HHTEepeca K TMO3HAHUI0O MaTeMaTHYeCKuX (aKTOB, KOJMYECTBEHHBIX OTHOMICHUH,
MaTeMaTUUYEeCKUX 3aBUCUMOCTEN B OKPYXKAIOIIEM MUPE;
OpPUEHTAIUHU Ha OI[EHKY Pe3yJbTaTOB MO3HABATEIbHON NEATENbHOCTH;
0o0IIMX MPEeACTaBICHUN O pallMOHAIBHON OpraHU3alMu MBICIUTEIbHON AeATEIbHOCTH;
CaMOOIICHKH Ha OCHOBE 33JJaHHBIX KPUTEPUEB YCHEIIHOCTH YUeOHOU NeATEeNbHOCTH;
MepBOHAYAIbHONW OPUEHTAIMU B TOBEJACHUHU HA MPHUHSTHIE MOPATbHbIE HOPMBI;
MOHUMAaHUS YYBCTB OJHOKIACCHUKOB, YUUTETECH;
MpeJCTaBICHUS O 3HAUCHUN MATEMATHKU [Jsi TO3HAHHS OKPYXKAKIIEro MUpa.
Memanpeomemmusie pe3ynomamal:
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Pezynamuenuvie:

Y obyuarmierocs 0yayT chopMUPOBAHBI:

NPUHUMATH y4eOHYIO 3a/1auy U CIE0BaTh HHCTPYKIUHN YUUTEN;

NJaHUPOBATh CBOM ACHCTBHS B COOTBETCTBUU C y4eOHBIMHU 3aJadaMH M HHCTPYKIHEH
YUUTEIS;

BBIMIOJIHATH JACUCTBUS B YCTHOU Popme;

YUYUTHIBATh BBIJACIEHHBIC YUUTEIEM OPUEHTUPHI JEHCTBUSA B yueOHOM MaTepuale;

B COTPYJHHMYECTBE C YUYHUTEJIEM HaXOJUTh HECKOJbKO BapHaHTOB pelIeHUs ydeOHOU
3aJaud, MpeJCTaBIEHHON Ha HarJsIHO-00pa3HOM ypOBHE;

BHOCHUTb HEOOXO/IMMbl€ KOPPEKTHUBBI B IECTBUS HA OCHOBE IPUHATHIX NPaBUJl;
BBINIOJIHATH yueOHbIE€ 1€HICTBUS B YCTHOM U MUCbMEHHOH peyu;

NpUHUMATh YCTAHOBJIEHHBbIE MpaBuJia B  IJAHUPOBAHMM M KOHTpoJie crnocoba
pelieHus;

OCYUIECTBJIATH MOLIArOBBI KOHTPOJb IMOJ PYKOBOJCTBOM YUYHMTENS B JOCTYIHBIX
BUJaX y4eOHO-TIO3HABATEIbHONU JI€ATEIbHOCTH.

OOyuyaromuiicsa MoJy4uT BO3MOKHOCTH 1JIsI JOPMUPOBAHUS:

MMOHHUMAaTh CMbBICJ HHCTPYKIUHU YUHUTENS U 3aJJaHUN, TPEAT0KEHHBIX B yUeOHUKE;
BBINIOJIHATH I€HCTBUS B OMOPE Ha 3aJJaHHBIM OpPUEHTHDP;

BOCIIPUHUMATh MHEHHUE U NpeanoxkeHus (o crnocole pemeHus 3aaun) CBEpCTHUKOB;

B COTPYAHHUYECTBE C YYHUTEJEM, KJIacCOM HaXOJUTh HECKOJbKO BapHaHTOB pPEUICHUS
yuyeOHOU 3a/1auu;

Ha OCHOBE BAapUaHTOB pEUICHUS MNPaKTUYECKUX 3ajady IOJ PYKOBOJICTBOM YUYHUTEINS
JenaTh BBIBOJABI O CBOMCTBAX U3y4aeMbIX 00bEKTOB;

BBINIOJIHATH yueOHbIe IeHICTBUA B YCTHOM, MUChbMEHHOM peuH U BO BHYTPEHHEM IJIAHE;
CaMOCTOSITEJIbHO OILIEHMBAaTh NPABUJIBHOCTH BBIMOJHEHUS JEHCTBUS U BHOCHUTH
HE0O0XO0UMble KOPPEKTUBHI B JIEHCTBUSA C HATJISTHO-00pa3HbBIM MaTepPUaIOM.
Ilo3nasamenshoie:

VY oOyuaromnierocst Oyayt chopMUpPOBAHBI:

OCYHIECTBJIATh MOUCK HYXHOW HHOpPMAIUU, HCIOJNb3Yysd MaTepuand ydyeOHUKA W
CBEJICHUS, OJIYyUCHHBIE OT B3POCIbBIX;

UCIO0JIb30BaTh PHUCYHOUYHBIE U CHMBOJIMYECKHE BapUaHThl MaTEeMaTUUYE€CKOW 3amuci,
KOJUPOBaTh HUHGOPMAILIMIO B 3HAKOBO-CUMBOJIUUYECKOU hopme;

Ha OCHOBE KOJMPOBAHUSA CTPOUTh HECIOXHbIE MOJEIM MaTeMaTHYEeCKUX MOHATHUH,
3aJJauHbIX CUTYyallNid;

CTPOUTH HEOObIINE MAaTEeMaTUUECKHUE COOOIIEHUS B YCTHOHN dopme;

NPOBOAUTH CpaBHEHHE (MO OJHOMY MJIM HECKOJbKUM OCHOBAHHUSM, HATJSJHOE H IO
NpeJCTaBICHUIO, COIMOCTABICHHE U TPOTHUBOIOCTABICHUE), MOHUMATh BBIBOJBI,
CIleJlaHHBIE Ha OCHOBE CpaBHEHUS,

BBLACIATh B SBICHUSIX CYIIECTBEHHbIE U HECYIIECTBEHHBIE, HEOOXOIUMBIE U
IOCTAaTOYHbIE TPU3HAKH;

IIPOBOJUTH aHAJOTHIO U HA €€ OCHOBE CTPOUTH BBIBOJBI;

B COTPYJIHMYECTBE C YUYUTEJEM MPOBOIUTH KIaCCUPUKALMIO U3yUAEMbIX 00BEKTOB;
CTPOUTH NPOCTBIE HHAYKTUBHBIE U JE€IYKTUBHBIE PACCYKACHUA.

O6yuvaromuiics TOTy4UT BO3MOXKHOCTD It JOPMHUPOBAHUS:

M0Jl PYKOBOJCTBOM YYHUTEJNsSI OCYIIECTBIATh MOMCK HEOOXOAMMOW M JOMOJHUTEIbHOMN
uHpOpMaIUH;

paboTaTh C IOMOJHUTENbHBIMU TEKCTAMHU U 3aJJaHUSAMU;

COOTHOCHUTH COJIEp)KaHHUE CXeMAaTHYECKUX U300paKeHUN C MaTeMaTHYeCKON 3alUChIO;
MOJEINPOBATH 3a/1a4M Ha OCHOBE aHAJIM3a )KU3HEHHBIX CIOKETOB;

yCTaHABJIUBATh aHAJIOTUU; (POPMYITUPOBATH BHIBOJbI Ha OCHOBE aHAJIOTHU, CPABHEHUS,
0000mIeHHUS;
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CTPOUTH PACCYKJEHUS O MAaTEMAaTUYECKUX SIBJICHUAX;
110JIb30BaThCS IBPUCTUUYECKUMU IIpUEMaMHU JUUISl HAXO0XKJAEHUS PEIIEHUs MaTeMaTUUYECKUX
3ajad.

Kommynuxamugnuwie:

VY oby4aromerocs OyayT chopMUPOBAHBL:

NpUHUMATh aKTHUBHOE YyuyacTHe B paboTe mapamMu W TpyNIaMHu, HUCIOJb3ys peUeBbIe
KOMMYHUKATHUBHbIE CPEACTBA;

JOMYCKaTh CYLIECTBOBAHUE Pa3JUUYHBIX TOUEK 3PEHUS;

CTPEMUTHCA K KOOPAMHALUMU pa3JIMYHBIX MHEHMH O MaTeMaTUYECKUX SBJIECHUIX B
COTPYAHUYECTBE; JOTOBAPUBATHCS, IPUXOIUTH K OOLIEMY PEIIECHUIO;

HCI0JIb30BaTh B OOIIEHUHU IpaBUJia BEXKJIUBOCTH;

HCIO0JIb30BaTh NMPOCTHIE PEUEBBIE CPEACTBA JJIsI Mepeaayd CBOET0 MHEHUS;
KOHTPOJHUPOBATh CBOU AEUCTBUS B KOJJIEKTUBHOU paboTe;

MOHUMATh COJEpKaHNe BOIPOCOB U BOCIPOU3BOJAUTH BONPOCHI;

CIeIUTh 3a JCHCTBUSIMHM JAPYrUX Y4YacTHUKOB B  Tpollecce KOJUIEKTUBHOU
MO3HaBaTEILHON NEATEILHOCTH.

OOyuyaromuiics MoJy4uT BO3MOKHOCTH IS JOPMUPOBAHUS:

CTPOUTH MOHSTHBIE JIJIsl MapTHEpPa BHICKA3bIBAHUS U apTyMEHTUPOBATh CBOIO MO3UIIUIO;
HCIO0JIb30BAaTh CPEICTBA YCTHOTO OOIIEHUS AJIsl pEUIeHUs] KOMMYHUKAaTUBHBIX 3a/a4.
KOPPEKTHO GOPMYIUPOBATH CBOIO TOUKY 3pEHUS;

NPOSBIATH HHUIMATHUBY B y4eOHO-ITO3HABATEIbHOM NESATEIbHOCTH;

KOHTPOJHUPOBATh CBOU JEHCTBUSA B KOJJIEKTUBHOW paboTe; OCYIIECTBJISATh B3aUMHBIN
KOHTPOJIb.

Ilpeomemmnoie pe3yromamul:

VY olGyuatorierocst 0ymyT choOpMHUPOBAHBI:

MOHUMAaTh CYHIECTBO MOHITHUS MaTEeMaTHUE€CKOr0 J0Ka3aTelbCTBA; MPUBOIUTH MPUMEPHI
JI0Ka3aTeNbCTB

BJIAJIETh MOHATUEM AJITOPUTMA; IPUBOJAUTH MPUMEPHI AITOPUTMOB;

MOHUMAaTh KaKue HMCIOJb3YITCA MaTeMaThudeckue (GpopMylibl, ypaBHEHHUS, MPUMEPHl UX
MPUMEHEHUS ISl pelIeHUs MPaKTUYECKUX 3ajau;

3HATh KaKMe MaTeMaTU4YeCKU OIpeJieieHHble (YHKIMU MOTYT OINMCHIBATH pPeaibHBIE
3aBUCUMOCTH;

MOHUMAaTh BEPOSTHOCTHBIM XapaKTep HEKOTOPHIX 00BEKTOB OKPYKAIOLIET0 MUPA;
OO0yuaromuiics MoJy4uT BO3MOKHOCTH 1Jis1 JOPMUPOBAHUS:

PEIICHHU IO HECIOXKHBIX MPAKTUYECKUX PACUETHBIX 3a/1a4;

YCTHOM MPUKUJKU U OLEHKE pe3yJibTaTa BhIUMCICHUI;

BBINIOJIHATH pacyeThl Mo GopmMmyiamM

MOJEIUPOBATh MPaKTUUYECKHUE CHUTyallMd U HCCIeJ0BaTh IOCTPOCHHBIE MOJEIH C
HCT0JIb30BAaHHUEM armmapara ajireopsl;

UHTEePIPETUPOBATH I'PAQUKU pEaTbHBIX 3aBUCUMOCTEH MEXy BEIUUMHAMHU

1.Cooeporcanue yuednozo npeomema
I'eomerpus

Harasianasi reomerpus. Harmsiinele mpezacTaBieHUs O NMPOCTPAHCTBEHHBIX (Urypax: KyoO,
napajjiesienunes, MNpu3Ma, nupamuaa, map, cdepa, KoHyc, ImuHAp. M300paxeHue
IpPOCTpAaHCTBEHHBIX  ¢uryp.  IIpumepsr  cedenuil. = MHororpanHuku.  [IpaBuibHBIE
MHOTOrpaHHUKHU. [lpumepbl pa3BEPTOK MHOTOTPAHHUKOB, IMIMHApa M KoHyca. lloHsTHe
00bEMa; enuHUIBI 00bEMa. OOBEM NPSIMOYTOJILHOTO MapajulesenuIesaa, Kyoa.

I'eomerpuueckune gurypsl. [Ipsmeie u yrusl. Touka, npsMas, miao0ckocts. OTpe30K, Tyd. YTOJL
Bunsl yrinos. BeprukanbHble M cMexHble yribl. buccextpuca yrima. IlapamiensHble U
nepecekaromuecs: npsimbie. llepneHaukynspHble OpsMbele. TeopeMbl O NapaIeNbHOCTH HU




NEPNEHIUKYIAPHOCTH MpsAMBIX. llepneHaukynsip M HakiIoHHasg K mnpsMoil. CepeauHHbBIN
NEPHEeHIUKYIAp K OTpe3Ky. I'eomerpuueckoe mecto Touek. CBOHCTBa OMCCEKTPUCH yrilau
CEpEMHHOrO MEpPHEeHAUKYNIsApa K OTpe3Ky. TpeyronbHuk. BblcoTa, mMeamuaHa, OuccekTpuca,
CpeaHss JTUHHS TPEYTroJibHUKa. PaBHOOEIpEeHHBIE M PABHOCTOPOHHUE TPEYrOJIBHUKH; CBOMCTBA U
NPU3HAKH ~ PaBHOOEIPEHHOrO  TpeyrojbHUKA. [Ipu3Hakum  paBeHCTBa  TPEYroJbHHKOB.
HepasenctBo TpeyronbHuka. COOTHOLIEHUS MEKY CTOPOHAMMU U YIJIaMU TPEYTOJIbHHUKA.

CymMma yrioB TpeyrojibHHKa. BHemHwe yriel TpeyroibHuka. Teopema @aneca. [lomoOue
TpeyrojapHUKoB. [lpu3naku nomobust tpeyrospHukoB. Teopema Iludaropa. Cunyc, kocunyc,
TAHTEHC, KOTAHT€HC OCTPOTO yIiia MPSMOYTOJBHOTO TpeyrosbHuka u yriaoB ot 0 mo 180°;
IpUBEACHUE K OCTpoMy Yyriy. PemeHue mnpsMOYrojpHbBIX TpeyroJbHUKOB. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIAECTBO. POpMyJsbl, CBS3bIBAIOIIME CHHYC, KOCHHYC, TaHI'€HC,
KOTAaHI€HC OJJHOTO M TOTO K€ yria. PemieHue TpeyroJbHUKOB: TEOpEMa KOCHHYCOB M Te€opeMa
CHUHYCOB. 3aMeuaTesbHble TOYKM TpeyrosbHuKa. YerbipéxyronpHuk. [lapamnenorpamm, ero
cBOMcTBa M npu3Haku. [IpsiMOyrosbHUK, KBagpaT, poMO, UX CBOMCTBA U NMpu3HaKku. Tpamneuus,
CpelHsisi JMHUA Tparneuud. MHoroyronbHUK. Beimykiible MHOroyronbHukd. Cymma YriioB
BBIIIYKJIOTO MHOTOyrojbHuka. IIpaBuiibHble MHOTOyrosibHUKH. OKpYKHOCTH M Kpyr. [yra,
xopaa. Cekrop, cerMeHT. LleHTpanbHBI Yroj, BIMCAHHBIM YroJji, BEIMYMHA BIHCAHHOTO YIJa.
B3anMHoe pacrionoxeHune npssMon U OKPYKHOCTH, IBYX OKpyxkHocTel. KacarenbHas n cexymas
K OKPY)XHOCTH, UX CBOIicTBa. BrmucaHHble M ONHCaHHBIE MHOTOYTOJBHUKH. OKpYXHOCTD,
BIMCaHHAs B TPEYrOJbHUK, U OKPYKHOCTb, ONMCAaHHAas OKOJIO TPEyrosibHHKa. BrucaHHbie U
ONMCAHHbIE OKPYXHOCTHU TNPABUJIBLHOIO MHOTOYroJjibHuUKa. ['eomeTpuueckue mpeodpazoBaHUs.
[lonsitue o paBeHctBe ¢Quryp. IloHsTHE O IBIXEHMH: OceBasi M LEHTpajbHash CUMMETpUH,
napajuleNbHbIi nepeHoc, noBopot. [lonstue o momobun ¢uryp u romoreruu. Iloctpoenus c
ITOMOIIBIO LIUPKYJA U JMHEeHKH. OCHOBHBIE 33[]a4ul Ha MMOCTPOCHUE: ACICHUE OTpe3Ka MOToJaM;
IIOCTPOCHHE YIJIa, PABHOIO [AHHOMY; IIOCTPOCHHME TPEYrOJbHHKA II0 TPEM CTOPOHaM;
MIOCTPOEHHE MEPNEHAMNKYIIAPA K MPAMOIL; MOCTpOoeHHEe OMCCEKTPUCHI YIila; AeIeHUe OTpe3Ka Ha N
paBHBIX 4acTel. Pemrenue 3a1ad Ha BBIYUCIICHUE, T0KA3aTEIbCTBO U IOCTPOCHUE

C MCIIOJIb30BaHUEM CBOMCTB MU3Y4YEHHBIX pUTyp.

HN3mepenue reoMerpudecKux BeJuuyMH. /[nmuHa oTpeska. PaccTosiHMe OT TOYKM 10 MOPSIMOM.
Paccrostnne Mexnay mnapawienabHbIMH —IpsMbIMU. llepumerp MHoroyrosbHuka. JlimHa
OKPY’KHOCTH, YHCJIO T; JUIMHA JYI'M OKPYKHOCTH. I'panycHas mMepa yria, COOTBETCTBHE MEXIY
BEJIMYMHON LEHTPAIbHOIO yrja W JJIUHOW Iyru OKpyKHOCTH. [loHATHE mIIomamy IUIOCKUX
¢uryp. PaBHOCOCTaBNIEeHHbIE U paBHOBenukue Gurypsl. Ilnomane npsamoyroasHuka. Ilnomanu
napajuiesiorpaMma, TpeyrojbHuKa U Tpanenuu. [Inomans mMHoroyrosnsHuka. Ilmomans kpyra u
wiomaas cekropa. COOTHOLIEHHE MEXIY IUIOMAISIMM NMOAOOHBIX ¢Guryp. Pemenue 3amad Ha
BBIUMCIIEHUE U JOKA3aTEJIbCTBO C MCIIOJIb30BAaHUEM U3YyYEHHBIX (POPMYIIL.

Koopaunartel. YpasHenue npsimoin. Koopamnatsl cepenunsl otpeska. dopmyna paccrosHus
MEXY IBYMS TOUKAMH IIJIOCKOCTH. Y PaBHEHHE OKPYKHOCTH.

Bexropsl. [nuHa (Momyns) Bektopa. PaBeHcTBO BekTopoB. KosmHeapHble  BEKTODBI.
KoopaunaTsl BeKTOpa. YMHOKEHUE BEKTOpa Ha YUCJIO, CyMMa BEKTOPOB, Pa3jI0KEHUE BEKTOpa
110 IByM HEKOJUIMHEApHBbIM BeKTopaM. CKaJIIipHOE IPOU3BEACHNUE BEKTOPOB.
TeopeTnko-MHOKeCTBEHHbIE MOHATHA. MHOKECTBO, JIEMEHT MHOKECTBA. 3a/laHNE MHOKECTB
NEePEUYHCICHUEM DJIEMEHTOB, XapaKTepuCcTUYecKUM cBoiicTBOM. [logmHokecTBO. OOBeAMHEHNE U
IIEPECEYEHNE MHOXKECTB.

JJieMeHTHhI JOoruKu. OmnpeneneHue. AKCHOMBI U TeopeMbl. [lokazaTenbeTBo. Jloka3aTenbcTBO OT
npotuBHoro. Teopema, oOpatHas pganHoi. [lpumep wu  koHtpnpumep. Ilonarue o
PaBHOCWIIBHOCTH, CJI€JJOBaHUH, YHNOTpeOIeHUe JOTMYECKHX CBSA30K eciu ..., mo ..., 8 MOM U
MOJIbKO 6 MOM Cy4ae, JOTUYECKUE CBA3KH U, UL

I'eomeTpusi B ucropuueckom pazsutum. Ot 3emiemepus k reometpun. [lugarop u ero mxona.
Qainec. Apxumen. IloctpoeHne npaBuiIbHBIX MHOTOYTOJIBHUKOB. Tpuceknus yria. Ksagparypa
Kpyra. Yasoenue kyba. Mctopus uncina m. 3omoroe ceuenue. «Hauana» EBknuaa. JI. Ditnep. H.
N. JloGaueBckuif. Hcropuss mnaroro mocrtyiara. M3oOpereHume MeToga KOOpAMHAT,
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MO3BOJISIONIETO TMEPEBOJAUTh TEOMETPHUECKHE OOBEKTHl Ha s3bIK anredpsl. P. Jlexkapr u IL
®epma. [IpumMeps! pa3MuHbBIX CUCTEM KOOPAMHAT HA IIOCKOCTH.

Ilepeuenv konmponvHbIX pabom
KosimuecTBO KOHTPOJILHBIX Pa0OT MO reoMeTPUM B 7 Kjaacce — 5.
Koumponvnas paboma Nel no meme «Hauanonvie ceomempuyeckue ceeoenusy
Konmponvnas paboma Ne2 no meme « Tpeyeonoruxuy
Koumponvnasa paboma Ne3 no meme «llapannenvhvie npsmviey
Koumponvnas paboma Ne 4 no meme « Cymma yenoe mpey20ibHuKa»
Koumponvnas paboma Ne5 no meme «llpsamoyeonvHvle mpey20abHUKU»
KosinuecTBO KOHTPOJILHBIX padoT o reomeTpuu B 8 Kiacce — 5.
Koumponvnas paboma Ne I no meme « Yemvipexy2onvHukuy
Konmponvnas paboma Ne 2 no meme «Illnowaovy
Konmponvnas paboma Ne 3 no meme «Ilooobue mpeyeononuxoe»
Konmponvnas paboma Ne 4 no meme «llpumenenue noooous mpeyeorbHuUKo8»
Konmponvnas paboma Ne 5 no meme « Okpysrcnocmo »
KosnyecTBO KOHTPOJILHBIX padoT o reomeTpun B 9 Kiacce — 4.
Konmponvnas paboma Nel no meme «Memoo koopounam.
Konmponvnas paboma Ne2 no meme « Coomnouerue mexrcoy cmopoHamu u yeaiamu
mpeyeonvruxa. Ckansipnoe npouzgeoeHue eKmoposy.
Konmponvnas paboma Ne 3 no meme «/[nuna okpyscnocmu u niowadsv Kpyeay.
Konmponvnas paboma Ne 4 no meme «/{sudicenue»

3. Temamuueckoe naanuposanue

OcHoBHOE COACPIKAHUEC 110 TCMaM

XapakTepuCTHKa OCHOBHBIX BUIOB
JESTETLHOCTH YUeHUKa ( Ha yPOBHE yUEOHBIX
JICHCTBHIA)

2

7 KJIacce

1.HavaabHble reomerpuyeckue ceenenus (104)

1. lIpsamas u oTpe3ok. JIyd u yroi. 2 4.

2. CpaBHEHHUE OTPE3KOB U yrioB. 1 .

3. M3mepenue otpe3koB. Mi3mepeHue yrios.
3u

4. TlepnieHAUKYISPHBIC TIPSMBIC. 2 4.

5. Pemtenue 3amay. 1 4.

6. Kontponbnas pa6ora Ne 1. 1 .

OOBACHATH, YTO TAKOE OTPE30K, JIy4, YroJ,
Kakye (GUrypsl Ha3bIBarOTCS PaBHBIMU, KaK
CPaBHUBAIOTCS U U3MEPSIIOTCSA OTPE3KHU U YIIBI,
YTO TaKoe rpajyc ¥ rpaJycHas Mepa yria,
KaKOH yroJ1 Ha3pIBa€TCs MPSIMBIM, TYIIbIM,
OCTpPBIM, Pa3BEPHYTHIM, YTO TAKOE CEPEUHA
OTpe3Ka U OMCCEKTpHca yrila, KaKUue yribl
Ha3bIBAIOTCS CMEKHBIMU U KaKHe
BEPTUKAIbHBIMU; (POPMYIUPOBATh U
000CHOBBIBATh YTBEP)KJICHHSI O CBOMCTBAaX
CMEXHBIX U BEPTUKAJIBHBIX YIJIOB; OOBSICHATH,
KaKye MpsIMble Ha3bIBAIOTCS
HNepHeHUKYIAPHBIMU; (GOPMYIHPOBATH U
000CHOBBIBATh YTBEPKJICHHE O CBOUCTBE JBYX
HPSMBIX, TEPIEHIUKYISIPHBIX K TPEThEH;
n300paXkaTh U PaCHO3HABATh YKa3aHHbIE
npocTeime GUrypsl Ha YepTexax; perarhb
3a/1a4M, CBSI3aHHBIE C ITUMHU IIPOCTEUIINMU

burypamu

2. Tpeyroabuuku (174)

1.IlepBbIil npu3HaK paBEeHCTBA
TPEYTOJIBbHUKOB. 3 4.

OObsicHATh, Kakas  ¢Qurypa  Ha3bIBaeTcs
TPEYTOJbHUKOM, YTO  TaKO€  BEpUIMHBI,




2. MenuaHbl, OMCCEKTPHUCHI U BHICOTHI
TpPEYrojbHUKa. 3 4.

3. Bropoii u TpeTuii Ipu3HaKkyu paBeHCTBa
TPEYTOJIbHUKOB. 4 4.

4. 3amaun Ha MOCTPOCHHUE. 3 Y.

5. Pemrenue 3aznau. 3 4.

6. KontponsHas padora Ne 2. 1 4.

CTOPOHBI, YIJIbl U IIEPUMETP TPEYTOJIbHUKA,
KaKo# TPEYrOJIbHUK Ha3bIBACTCS
paBHOOEIPEHHBIM U KaKOH PaBHOCTOPOHHHM,
KAKUE€ TPEYTrOJbHUKU HAa3bIBAIOTCS PAaBHBIMU;
n300pakaTb M pacHo3HaBaTh Ha uepTekax
TPEYrOJIbHUKH u nux JJIEMEHTBI;
GopMynupoBaTE M JIOKa3bIBaTh TEOPEMBI O
IIPU3HAKAX paBeHCTBA TPEYroJIbHUKOB;
OOBSCHSATD, 4TO Ha3bIBACTCS
NEPIEHANKYJIAPOM, IPOBEIEHHBIM U3 JAHHOU
TOYKHA K JAHHOW MpsAMOH; (popMynupoBaTh U
JI0OKa3bIBaTh

TEOpEMy O MEPHEHIUKYISIpE K MPSIMOi;
OOBSACHATh, KaKh€ OTPEe3KU  Ha3bIBAIOTCA
MeIMaHOW,  OMCCEKTpUCOW U BBICOTOM
TpPeYrojbHUKa; GopMynupoBaTh U JOKa3bIBaTh
TEOpEMBI O CBOMCTBaX PpPaBHOOEAPEHHOTO
TPEYroJIbHUKA; peniaTh 3a/1a4, CBA3aHHBIE C
NPU3HAKAMU pPABEHCTBA TPEYTOJbHHUKOB H
CBOMCTBaMHU paBHOOEIPEHHOTO TPEYroJIbHUKA,
(GopMynupoBaTh ONpENEICHUE OKPYKHOCTH;
O0O0BSACHATh, UTO TAKOE LIEHTP, Paluyc, XopJa U
JUaMEeTp OKPY)KHOCTH; pemarb MPOCTEHIINE
3aJjaul Ha IIOCTpOoeHue (IOCTpPOCHHE Yria,
PaBHOIO JaHHOMY, MOCTPOEHHUE OUCCEKTPHUCHI
yria, IIOCTPOCHHE MEPIECHIUKYIIAPHBIX
IpSMBIX, TOCTPOCHHUE CEpPEAMHBl OTpe3Ka) U
Oosee CIOXHBIE 3aJaud, HCIHOJb3YIOLIHNE
yYKa3aHHBIC IIPOCTENIINE; COIIOCTABJIAThH
IIOJIyYEHHBIH pEe3yJbTaT C YCIOBUEM 3aJauu;
AQHAJIN3UPOBATH BO3MOJKHBIE CIIy4an

3. llapajutesbHble mpsimble (1349)

1. [Ipu3Haku napamieIbHOCTH ABYX MPSMBIX.
4y,

2. AkcroMa mapaienbHbIX MPSMBIX. S4.

3. Pemenue 3azga4. 3 4.

4. KontponpHas padota Ne 3. 1 4.

dopmynupoBaTh ONpeeIeHNe NapaIelIbHbIX
OpAMBIX; OOBSCHATH C IOMOINBIO PHCYHKa,
Kakye yribl, 00pa3oBaHHbIE IPU MEPEeCCUCHUH
JIBYX HpPSIMBIX CEKYILEH, Ha3bIBAIOTCS HAKpeCT
JeKaAIIUMHU, KaKue OJHOCTOPOHHMMHU M Kakue
COOTBETCTBEHHBIMU; ¢dbopmynupoBathb U
JI0Ka3bIBaTh TEOPEMBI,

BBIpAXAIOLIME NPU3HAKM  HapaIebHOCTH
JBYX MPSMBIX; OOBACHATH, YTO TAKOE aKCHOMBI
FEOMETPUM M KAKHME  aKCHOMBI YK€
UCNOJb30BATMCH  paHee;  (HOpMyIHpOBaTh
aKCMOMY HapayjieNIbHBIX MPSIMBIX M BBIBOJUTH
cieAcTBus U3 He€; (QOpMYIUpOBaTH U
JIOKa3bIBaTh TEOPEMBI 0 CBOMCTBAx
napajjieNbHbIX MPSIMbIX, 0OpaTHBIE TeopeMam
0 TpU3HAKaxX NapajlIebHOCTH, CBS3aHHBIX C
HAKpeCT JIEKAUIUMH, COOTBETCTBEHHBIMU M
OJIHOCTOPDOHHUMH YIJIAMH, B CBSI3U C ITUM




OOBSCHAThH, YTO TAKOE YCIOBHE M 3aKIIOUYCHHE
TEOpEeMbl,  Kakasg  TeopeMa  Ha3bIBaeTCs
00paTHOM MO OTHONICHHUIO K JAHHOW TeopeMe;
O0BACHATE, B YEM 3aKJIIOYAaeTCI METOI
JI0Ka3aTesIbCTBa oT MPOTUBHOTO:
dbopmMynMpoBaTh U JOKa3bIBaTh TEOPEMBI 00
yriax ¢ COOTBETCTBEHHO NapaJICIIbHBIMU H
NEePHEHANKYISIPHBIMA CTOPOHAMU; MPUBOIUTH
NpUMEphl  MCTOJB30BAHUSI 3TOTO  METOJaA;
peuath 3a/1auun Ha BBIYHUCIICHHE,
JI0OKA3aTelIbCTBO M TIOCTPOCHHUE, CBSA3AHHBIC C
napaJuieIbHBIMU TPSIMBIMH.

4. CooTHOLIEHMS Me KAy CTOPOHAMM M YIJIaMH TpeyrojbHuka (184)

1. Cymma yrioB TpeyroyibHHKa. 2 U.

2. COOTHOIICHHUST MKy CTOPOHAMHA

U yIrJlaMU TPEeYroJjbHUKaA. 3 4.

3. KontponsHas padora Ne 4. 1 4.

4. TIpssMOyroJbHbIE TPEYTOJIBHUKH. 4 U.
5. [locTpoenue TpeyroiabHHUKa MO TPEM
aJeMeHTaMm. 4 4.

6. Pemenue 3amay. 3 u.

7. KonTponbnas pa6ora Ne 5. 1 u.

@opMynHupoBaTh M JOKa3bIBaThb TEOPEMY O
CyMMe€ YIJIOB TPEYTOJIbHHKA U €€ CIEICTBUE O
BHCIIHEM yIJi€ TpPCYroJbHHKA, IIPOBOJIUTH
KJIacCU(UKAIIMIO TPEYroJbHUKOB TIO YIJIaM;
dbopmynupoBaTh W JOKa3bIBaTh TEOPEMY O
COOTHOHICHUAX MEXKAY CTOPOHAMM M YyIrjlaMHu
TpeyrojbHUKa (mpsimoe u oOpaTHOE
YTBEPKACHUSI) U CIIEACTBUS U3 HEE, TEOPEMY O
HEPaBEHCTBE TPEYroJbHUKA; POPMYINPOBATH

JOKa3bIBATH TCOPEMBI (0} CBOMCTBax
IPSIMOYTOJIHBIX TPEYrOJIbHUKOB
(IpSIMOYTOJIBHBIN TPEYroJbHUK C yriuom 30°,
MpU3HAKU paBeHCTBa MPSIMOYTOJIBHBIX
TPEYroJHbHUKOB); dhopmyIupoBaTh

OTpENeNIeHUs PACCTOSHUSL OT TOYKH  JIO
NPSIMOM, PACCTOSIHUA MEXIy NapauieIbHbIMU
OpsIMBIMU; peliaTh 3aJauyd Ha BbIYHUCIICHHUS,
JIOKa3aTeNbCTBO U TOCTPOCHHUE, CBS3AHHBIE C
COOTHOILIEHUSIMU MEXJIYy CTOPOHAMHU U YyIiIaMu
TPEYroJbHUKA M  PACCTOSTHUEM  MEXIYy
napasuieIbHbIMU pSIMBIMH, npu
HEO0OXOIMMOCTH MPOBOJUTH MO XOAY PEHICHHUS
JIOTIOTHUTEJIbHBIE TMOCTPOCHHUS, COTOCTABISAThH
MOJIyYEHHBIH pe3yabTaT C YCIOBHUEM 3aJlaud, B
3alayaX ~ Ha  TIOCTPOCHHUE  HUCCIENOBaTh
BO3MOYHbIE CIIy4au.

8 kiaacce

1. YerbipexyroiabHuku (14 v)

1. MHOTOYTOJIbHUKHY. 2 .
2.Ilapannenorpamm u Tpaneuus. 6 .

3. IIpsmoyronbHUK, poMO, KBaapar. 4 u.
4. Pemenue 3anau. 1 4.

5. Konrponbnas padora Ne 1. 1 4.

O6’[>${CH$ITL, 4qTo TaKo€C JJOMaHas,
MHOT'OYT'OJIbHUK, €ro BCpHIMHBI, CMCIKHbBIC
CTOPOHBI, JuaroHaliu, I/I306pa)ICaTB u

pacro3HaBaTh MHOTOYTOJBHUKHA Ha UYepTekax;
MOKA3bIBaTh 3JIEMEHTHI MHOTO YTOJIbHUKA, €r0
BHYTPEHHIOIO ¥ BHEIIHIOK  o0jactu;
dbopMynupoBaTh  OMpPENENCHUE  BBIMTYKIOTO
MHOTOYTOJIbHUKA; M300pakaTh U Pacrio3HaBaTh
BBINYKJIBIE W HEBBIMYKIBIE MHOTOYTOJBLHUKY;




(GbopMynupOBaTh U TIOKA3bIBATH YTBEPKACHUS O
CyYMME YIJIOB BBIIIYKJIOIO MHOTOYTOJIbBHUKA U
CyMMe€ €r0 BHEIIHUX YIJIOB; OOBSCHATH, KaKHe

CTOPOHBI  (BEpLIMHBI)  YETHIPEXYrOJIbHUKA
Ha3bIBAIOTCS MIPOTUBOIOJIOKHBIMHU;
dbopMyIupoBaTh OTIpe/ICIICHUS
napauiesnorpaMma, Tparenum,
paBHOOEIPEHHON U TIPSIMOYTOJILHOM Tpanemu,
pSMOYTOJIbHHKA, pomba, KBaJ[paTa;
n300paxarhb u pacro3HaBaTtb 3TH
YeTHIPEXYTOJILHUKHY; (bopmynupoBaTthb "

JIOKa3bIBaTh YTBEP)KJIEHUS 00 UX CBOMCTBaxX W
IpU3HAKax; pelaTh 3aJadd Ha BBIYHMCIIEHUE,
JI0Ka3aTeNbCTBO U IOCTPOEHUE, CBS3AHHBIE C
3TUMU BUJaMU YeThIPEXYTOJIbLHUKOB;
OOBSACHATh, KaKM€ JIB€ TOYKH Ha3bIBAIOTCA
CUMMETPUYHBIMU  OTHOCHUTEIBHO  NPSAMOMU
(TOukM), B KaKOM ciiydae (urypa HasblBaeTcs
CUMMETPUYHON OTHOCUTENIBHO MPSIMOM (TOUKH)
U 4TO TaKoe€ OCh (LIEHTP) CUMMETPUU (PUTYPBI;
IPUBOJUTH MpUMephbl Guryp, oOnanaroumx
OCEBOM(IICHTPAILHON) CHUMMETPHEH, a TaKKe
IIPUMEpPBI OCEBOM M IEHTPAIIBHONW CHMMETPUH B
OKpYXKaroliel Hac 00CTaHOBKE

2. Haomann (14 4)

1. [Tnomragb MHOTOYTOJIBHUKA. 2 .

2. [Inomaau napaienorpaMmma, TpeyrojabHUKa
U Tpamnemuu. 6 4.

3. Teopema ITudaropa. 3 u.

4. Pemenune 3amay. 2 4.

5. KontponpHas padorta Ne 2. 1 4.

OOBSCHATh, KaK TPOM3BOIUTCS HU3MEPEHUE
Iomazed  MHOTO  YrOJbHUKOB,  Kakue
MHOTOYTOJTEHUKH Ha3bIBAIOTCS
PaBHOBEITMKUMH Kakue
PaBHOCOCTABJIICHHBIMU; bopmynupoBaTh
OCHOBHBIC CBOWCTBa ILJIONIAJICH U BBIBOJUTH C
ux TIOMOIIIBIO bopMyIIBI TIoIaeH
PSIMOYTOJIbHHKA, napaiesiorpaMma,
TPEYroJIbHUKa, Tpanenuu; (GpopMylIupoBaTh U
JOKa3bIBaTh ~ TeopeMy 00  OTHONICHUH
IUIOINAZCH TPEYrOJbHUKOB, HMEIOMIUX IO
paBHOMY yri1y; (OPMYJIMPOBATH M JIOKA3bIBATh
teopemy [Tudaropa u oOpatHyro €ii; BHIBOJUTH
dopmyny ['epona

JUIsL TUTOMIAIM TPEYTOJIbHUKA; pellaTh 3a1auu
Ha BBIYKCIICHHE W JIOKA3aTEIbCTBO, CBSI3aHHBIC

n

¢ ¢dopMmynamu TUIOMAAEH U TEOPEMOM

[Tugaropa

3. TlopoOHble TpeyroJbHUKH (19 u)

1. Onpenenenne NoAOOHBIX TPEYTOIBHUKOB. OOBACHATh MOHATHE MPONOPLHOHATBEHOCTH
2y, OTpe3koB;  (OPMYIUPOBATH  OIpEEIICHUS
2. [Tpu3Haku no00Hs TPEYTrOJILHUKOB. S 4. HNOJOOHBIX TPEYroJILHUKOB M KO3 PHUIIHEHTa
3. Konrponsnas padora Ne 3. 1 4. nonobusi; GopMynupoBaTh U JOKa3bIBaTh
4. [IpumeHeHne moJ00Ms K 10Ka3aTeIbCTBY TeOpemMbl: 00  OTHOUIEHWH  IUIOLIajei
TEOPEM U PEIICHUIO 3a1a4. 7 4. HOJOOHBIX  TPEYroJbHUKOB, O IpPU3HAKAX

5. CoOTHOIIEHHUSI MKy CTOPOHAMU
U yIJIaMHU IIPSIMOYTOJIBHOTO TPEYTOJIbHHKA. 34.

10100UsI TPEYTOJIBLHUKOB, O CPEeTHEN TMHUU
TPEYroJbHUKA, O TEPEeCeYeHUH MEJHUaH




6. Kontponbnas padora Ne 4. 1 4.

TPEYTroJbHUKA, 0 MPOMOPIMOHAILHBIX
OTpe3Kax B MPSAMOYTOJIBHOM TPEYrOJIbHUKE;
O0BACHATH, YTO TAakKO€ METOH MOHOOHI B
3ala4yaXx Ha TIOCTPOEHWE, U  MPHUBOIUTH
pUMEPhI MPUMEHEHHSI 3TOTO METOA;
OOBSICHITh, KaK  MOXHO  HCIIOJB30BaTh
CBOHCTBAa  TOJNOOHBIX  TPEYrOJHLHUKOB B
U3MEPUTEIIbHBIX paboTaXx HAa MECTHOCTH;
OOBSICHATH, KaK BBECTH IIOHATHE IMOJ00US A
NPOM3BOJIBHBIX  (HUTYD; dbopmynupoBath
OTIpeNICNIiCHUe W WUIIOCTPUPOBATH TOHSATHS
CUHYyCa, KOCHHYCa W TaHTEHCa OCTpPOTO yrIJia
MPSIMOYTOJIBHOTO ~ TPEYTOJIbHUKA; BBIBOJWTH
OCHOBHOE TPHTOHOMETPHUYECKOE TOXKIECTBO H
3HAUEHUsl CHHYCa, KOCHHyCAa W TaHIeHCa IS
yrmoB  30°, 45°, 60° pemarts 3amaum,
CBSI3aHHBIC C TIOJJOOMEM TpPEYrOJBHHUKOB, IS
BBIYHCIICHUS 3HAYCHUW TPHUTOHOMETPUUYCCKUX
(GYHKIMIA ~ WCIOJB30BaTh  KOMITBIOTEPHBIC
IPOTPAMMBI

4. OxpyxHocTb (17 4)

1. KacarenbHasi K OKpYHOCTH. 3 4.

2. lleHTpanbHbIe ¥ BIIMCAHHBIE YIIIEL. 4 .
3. UeTsIpe 3ameydaTesIbHble TOUKU
TpeyroJibHUKa. 3 4.

4. BrincanHasi ¥ ONTMCaHHAas OKPY>KHOCTH. 4 .

5. Pemenue 3amgay. 2 4.
6. KontponpHas padora Ne 5. 1 4.

Hccnenosath B3aMHOE pacnosoxeHue
OpsIMOM U OKPYXHOCTH;  (HOPMYIUPOBAThH
OTpeieNieHne KacaTelbHOM K OKPYXHOCTH;
dbopMynupoBaTh U JI0Ka3bIBaTh TEOPEMBI: O

CBOICTBE KacaTeJIbHOM, 0 MpU3HAKe
KacaTeJIbHOM, 00 OTpe3kax KacaTelbHBIX,
MPOBEAEHHBIX u3 OJIHO TOYKH;

dbopMynupoBaTh MOHATUS LIEHTPAJIBHOTO YIiia
U TpaayCHOM Mepbl OYTH OKPYXKHOCTH;
dbopMynupoBaTh U JIOKa3bIBaTh TEOPEMBI: O
BIIUCAaHHOM YTJIe, O MPOU3BEIIEHUU OTPE3KOB
nepeceKamuxess Xopa; GopMyaupoBath H
JIOKa3bIBaTh TEOPEMBI, CBSI3aHHBIE c
3aMeyaTelbHBIMU TOYKAMM TPEYroJIbHUKA: O
OuccekTpuce yria U, Kak CJeICTBHUE, O
NepeceyeHn OUCCEeKTPUC TPEYroJbHHUKA; O
CEpEeIMHHOM TEPIEHANKYISIpEe K OTPE3Ky H,
KaK CJEJICTBUE, O MEPECEYCHUU CEPEAUHHBIX
NEPIEeHIUKYISIPOB K CTOPOHAM TPEYrOJbHUKA;
O  TEPEeceYeHHH  BBICOT  TPEYrOJbHUKA;
(GopMyIHUpOBaTh OMpPENENeHUs] OKPYXHOCTEH,
BIIMCAHHOM B MHOTOYTOJBHUK M ONHCAaHHOU
OKOJI0O MHOTOYTOJBHUKA; (OPMYIUPOBATH H
JIOKa3bIBaTh ~ TEOPEMBI: 00  OKPYKHOCTH,
BIIMCAaHHOI B TPEYroJIbHUK; 00 OKpPYKHOCTH,
OIIMCAHHON OKOJIO TPEYrOJIbHUKA; O CBOMCTBE
CTOPOH ONMCAHHOTO YETBIPEXYTOJIbHUKA; O
CBOMCTBE YIJIOB BIIMCAHHOTO
YeThIPEXYrONbHUKA;  peliath  3a7adyd  Ha
BBIYHCIIEHUE, JOKA3aTEIbCTBO

U TIOCTPOEHHE, CBSI3aHHBIE C OKPYXXHOCTBIO,




BIIMCAHHBIMU U OIIMCAHHBIMHU TpeyI‘OJIbHI/IKaMI/I
U 4ETBIPEXYTOJIbBHUKAMU;
HUCCIEeN0BaTh CBOMCTBA
CBSI3aHHBIX C OKPYXHOCTBIO,
KOMIIBIOTEPHBIX IIPOTPAMM.

KOH(HUTypaLui,
C IOMOIIBIO

5. IloBTopenme. Pemenue 3agau. 4 4.

9 kaacc

1. BekTopsl (8 4)

1. [Tonsatue BexTOpa. 2 4.

2. Crio’keHHe ¥ BBIYUTAHHE BEKTOPOB. 3 4.

3. YMHOXEHHEe BEKTOPa Ha YHCIIO.
[TpuMeHeHre BEKTOPOB K PEIICHUIO 3a/1a4. 3 .

DopmynupoBaTh OIpENEIICHUSA u
WJUTIOCTPUPOBATh ~ MOHSTUS  BEKTOpa,  €ro
JUTUHBI, KOJUTMHEAPHBIX U PABHBIX BEKTOPOB;
MOTHUBHUPOBATH BBEICHUE MOHITUI U JICHCTBHIA,
CBSI3aHHBIX C BEKTOpPaMHU, COOTBETCTBYIOIIUMHU
npuMepamu, OTHOCSIIMMHCS K (PU3ndecKum
BEKTOPHBIM BEJIMYMHAM; MPUMEHSTH BEKTOPBI
Y JICWCTBUA HAJI HUMU NPU PELICHUH
T€OMETPUYECKUX 3a/1a4

2. Metoa koopauHat (10 4)

1. Koopaunats! BekTopa. 2 4.

2. [Ipocreiimme 3a1a4u B KOOpIUHATAX. 2 9.
3. YpaBHEHUs OKPY)KHOCTH U MPSIMOH. 3 .
4. Penrenne 3agad. 2 4.

5. KontponpHas padora Ne 1. 1 4.

OOBACHATP M  WUIIOCTPUPOBATh  MOHSITUSA
IPSIMOYTOJIBHOU CHCTEMBI KOOpJIMHAT,
KOOpAWHAT TOYKH U KOOPAWHAT BEKTOPA,
BBIBOJIUTh W MHCIOJB30BaTh MPU pPELICHUH
3agad  QopMyabl  KOOPAMHAT  CEPEIUHBI
OTpe3Ka, JJIUHBI BEKTOpA, PACCTOSIHUS MEXIY
JIBYMsI TOYKaMH, YpPaBHEHHSI OKPYXKHOCTU H
PAMOI

3. CooTHolEeHHE MeK1y CTOPOHAMU M yrjiamMu TpeyrojabHuka (11 4)

1. Cunyc, KocuHycC, TAaHT€HC, KOTAHI'€HC yTJa.
34,

2. CoOoTHOIIEHUSI MEXAY CTOPOHAMH U yIJIaMH

TpeyroJibHuKa. 4 4.

3. CkanspHoe NMpou3BeIeHHEe BEKTOPOB. 2 4.

4, Pentenne 3agad. 1 4.

5. Kontponsnas pabora Ne 2. 1 4.

DopMyTHpOBaTh M WILTIOCTPUPOBATH
OIpe/ieNICHUs] CUHYCa, KOCUHYCa, TAHT'eHCa U
KotaHreHca yrioB oT 0 10 180°; BBIBOAUTH
OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO U
dbopmybl IpuBeIeHUs; POPMYIUPOBATH U
JI0OKa3bIBaTh TEOPEMbI CHHYCOB U KOCHHYCOB,
MPUMEHSITh UX MPU PEIICHUH TPEYT OJIbHUKOB;
00BSACHATH, KaK UCHOJIB3YIOTCS
TpUTrOHOMETpHUecKre HOpPMYIIbl B
HU3MEPHUTEIIbHBIX padoTax Ha MECTHOCTH;
dbopMynupOBaTh OMpeeNCHUs yriia MEXIy
BEKTOPAMH M CKAJIIPHOTO MTPOM3BEICHUS
BEKTOPOB; BHIBOAUTH (DOPMYITY CKAIIPHOTO
MIPOU3BEICHHUS Yepe3 KOOPIUHATHI BEKTOPOB;
dbopMynupoBath 1 000CHOBBIBATh
YTBEPkKACHHUE O CBOWCTBAX CKAIISIPHOTO
MIPOU3BEICHUS; UCTIOIB30BaTh CKAISPHOE
MPOU3BE/ICHNE BEKTOPOB MPU PEIICHUH 3a7a4

6. JliMHA OKPYKHOCTH M

mwiomanab kpyra (12 1)

1. [IpaBWIIbHBIE MHOTOYTOJILHUKH. 4 4.
2. JInvHa OKPYKHOCTH | IJIOMIAIb
Kpyra. 4 4.

3. Pemenue 3agay. 3 4.

@opMyIMpOBaTh ONPEACIECHUE IPABUIBLHOIO

MHOTOYT OJIbHUKA; ¢dbopmynupoBatb u
JIOKa3bIBaTh ~ TEOPEMBI 00  OKPY)KHOCTSX,
OTIMCAHHOMN OKOJIO IIPaBUJIBHOTO




4. KontponpHas padora Ne 3. 1 4.

MHOTOYrOJIbHUKa M  BIIMCAaHHOW B  HEIO;
BBIBOJUTh M HCIIOJIB30BaTh (HOPMYIBI Ui
BBIUHCIICHUS omanu IIPaBUJIBHOTO
MHOTOYI'OJIbHUKA, €ro CTOPOHBI M pajauyca
BIIMCAHHOM OKPYXKHOCTHU; PELIaTh

3a1a4u Ha  [OCTPOEHHE  IPaBUIIbHBIX
MHOTOYT'OJIbHUKOB; OOBSCHSTH TIOHSATHS JITHHBI
OKPY>KHOCTH U ILIOLIAAN Kpyra;

BBIBOJUTH (DOPMYIIBI JJISi BBIYUCIICHUS JIJTHHBI
OKPY>KHOCTHU U JJIMHBI AYTH, IUIOLAAN Kpyra u
IUIOIA/IU KPYrOBOIO CEK-

TOpPa; MPUMEHSTH 3TU (GOPMYJIbl NIPU PELICHUU
3a1a4

S5.IBu:kenus (84)

1. [Tonsatne nBUxeHuUd. 3 .

2. [TapannensHbIi IEPEHOC ¥ TOBOPOT. 3 4.
3. Pemmrenue 3anau. 1 4.

4. KourponpHas pabota Ne 4. 1 4.

OOBsACHATh, YTO  Takoe  OTOOpakeHHe
IUIOCKOCTH Ha ce0st M B KakOM CIlIydae OHO
Ha3bIBACTCA JABMXKCHUEM IIJIOCKOCTH,

OOBSICHATh, 4YTO TaKo€ OCeBas CHMMETPHS,
HNEeHTpaJbHAs  CUMMETpPHUs,  TapaJlIeIbHBINA
MEepPeHOC W TIOBOPOT; OOOCHOBBIBATH, YTO JTH
0TOOpaXkeHUs MIIOCKOCTU Ha ce0sl SBISIOTCS
JBIDKCHUSIMH; 0OBSICHATh, KAKOBA CBSI3b MEXTY
JBIKCHUSIMHU u HaJIOKEHUSIMH;
WJUTFOCTPUPOBATh OCHOBHBIE BU[Ibl JIBHXKECHMIA,
B TOM YHCIE€ C TMOMOUIbIO KOMIBIOTEPHBIX
Iporpamm.

6. HauanbHble cBeleHUus U3 crepeoMerpuu (8 4)

1. MHOTOTpaHHUKH. 4 4.
2. Tena 1 MOBEpPXHOCTH BpalieHusl. 4 4.

OOBSICHATh, YTO TaKOE MHOTOTPAHHUK, €ro
rpand, péOpa, BEpIIMHBI, AWATOHAIH, KaKOH
MHOTOTPaHHHK Ha3bIBACTCA BBITYKJIBIM, YTO
TaKO€ N-yrojbHas Mpu3Ma, €€ OCHOBAHWUS,
OOKOBbIE TpaHM H OOKOBBIE pEOpa, Kakas
npu3Ma  Has3bIBaeTCsl OpAMOW W Kakas
HaKJIOHHOH, YTO TAKOE€ BBICOTA MTPU3MBI,

Kakasi MpU3Ma Ha3bIBAeTCs MapaliesIeuIe oM
M Kakoi  mapajiesienuie]  Ha3bIBAeTCS
IPSMOYTOJIBHBIM; bopMyIHpOBaTH u
00OCHOBBIBaTh  YTBEP)KICHUS O  CBOICTBE
JMaroHajie mnapajuiesenunena U O KBajapare
JIMaroHalu IPSMOYTOJIBHOTO
napajulelienuneaa; OOBSICHATh, YTO TaKoe
00BEM  MHOTOTpPaHHHKA;  BBIBOAMTH  (C
nomo1npto npunimna Kapaiasepn)

bopmyny 00BEMa IPSIMOYT'OJIBHOTO
napanjenenunena; OOBSICHSTS, Kakoi
MHOTOI'paHHHK Ha3bIBACTCS MUPAMHIOH, UTO
TaKO€ OCHOBAaHWE, BEPIIMHA, OOKOBBIE T'PaHHU,
O00okoBbIe pEOpa W BBICOTA MUPAMUBI, Kakas
NUpaMy/ia Ha3bIBAeTCs MPAaBUIIBHOM, YTO Takoe
anoemMa NpaBUILHOM MUPAMUIBI, TPUBOIUTH
dopmyny o00béMa nTHpaMHIIBI; OOBACHSATH,
KaKO€ TEJI0 Ha3bIBAETCs IIMJIMHAPOM, YTO TAKOE




€ro 0Chb, BBICOTA, OCHOBAHUS, paanyc, OOKoBas
IIOBEPXHOCTH, oOpazyromue, pa3BEépTKa
OOKOBOI TOBEPXHOCTH, KaKUMHU (popMyraamu
BBIpAXAIOTCS 00BEM W IUIOmaas OOKOBOIA
MOBEPXHOCTU IMJIMHAPA; OOBSACHATH, KakKoe
TEJIO HAa3bIBACTCS KOHYCOM, UTO TAaKOE €ro

0Cb, BBICOTA, OCHOBaHHE, OoxoBast
IIOBEPXHOCTH, oOpazyromue, pa3BEépTKa
0OKOBOI TOBEPXHOCTH, KAKIMH (HPOPMYIIaMU
BBIpAXAIOTCST O00BEM KOHyca ¥ IUIOIIAIb
OOKOBOW TOBEPXHOCTH;, OOBSICHATH, Kakas
MOBEPXHOCTh Ha3bIBaeTCsl CcPepod U Kakoe
TEJIO Ha3bIBACTCS IIAPOM, YTO TaKOE PaIuyC M
muametp cepsl (mapa), KakuMH (QOpMyIaMH
BBIpa)KatoTCsl 00BEM IIapa ¥ IUIOMaab chepsr;
n300pakaTh W pacro3HaBaTh Ha PHUCYHKaX
pU3MY, napaiesienure], UpaMUy,
IJIMHAP, KOHYC, Iap.

7. OO0 akcuomax IJIAHMMeTPHUH. 2 Y.

8. IlosTopenue. Pemenue 3axau. 9 u.

COI''TACOBAHO

[Iporokon 3aceqanus MO yuureneit

€CTECTBEHHO-MAaTEMAaTHYECKOTO

muxiia MBOVYCOII Ne 29

oT «27» aBrycrta 2019 roga Ne 1
/Huxudopora H.B./

COTI'JTACOBAHO

3amectutens gupekropa no MP
Hpmnakopoit H.I'.
«28» aBrycta 2019 rona
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