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HOACHUTEJ/IBHAA 3AIIUCKA

['eomeTpust Kak OJWH W3 OCHOBHBIX Pa3AeyiOB IIKOJbHOW MAaTE€MaTHUKH, UMEIOIINI CBOEH
LEeNbI0 00ECIeYnTh H3Y4YEeHHUE CBOWCTB W pa3MepoB (UTYp, WX OTHOWICHHA M B3aUMHOE
pacIoyio’KeHHe, OMMPAECTCs Ha JIOTMYECKYH0, JOKa3aTelbHYH JMHUIO. LIeHHOCTh u3ydeHus
reOMETPUH Ha YPOBHE OCHOBHOT'O O0ILEro 00pa3oBaHMs 3aKII0YAETCS B TOM, YTO 0OydJaroNHiics
YUUTCSl HPOBOJIUTH JOKA3aTENIbHbIE PpAaCCYXICHHs, CTPOUTh JIOIMYECKHE YMO3aKIHOUEHMUS,
JIOKa3bIBaThb MCTUHHBIE YTBEP)KICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IIPOBOAUTH
paccyKIeHHs «OT IPOTUBHOI0», OTJINYATh CBOICTBA OT NMPHU3HAKOB, (JOPMYJIMPOBATh OOpaTHbIE
YTBEPKACHHUS.

Bropoii nienpo u3yueHus reoMeTpHH ABISETCA UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa IpU
pEIIEHNN KaK MaTeMaTU4YEeCKUX, TaK M IPAKTHUUECKUX 3a/ad, BCTPEUAIOLIUXCS B peajbHOU
#u3HU. OOydarolmuiicss TODKEH Hay4dMThCS OIPENeNIUTh T'€OMETpUUYEecKyro (urypy, omucarb
CJIIOBaMHU JAHHBIN 4YepTEX WIM PUCYHOK, HAMTH IUIOLIA/b 3EMEJIBHOIO YYacTKa, PacCuUTaTh
HEOOXOIUMYI0 JJIMHY ONTOBOJOKOHHOIO KaOens wuiu TpeOyeMmble pa3Mmepbl rapaxa s
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpAsi, BHIUYMCIIUTENIbHASI JUHUS B U3YYEHUHM I'€OMETPUH.
[lpu pemeHun 3agay  MPAKTMYECKOIO  XapakTepa OOyYaloIIuiicst y4YyuTCcs  CTPOUTh
MaTeMaTUYeCKUe MOJENIN pEabHbIX JKU3HEHHBIX CHUTYyallMil, NpPOBOJUTH BBIYUCICHUS U
OLIEHUBATh aJIEKBATHOCTb [OJyYECHHOI'O pe3yJibTaTa.

Kpaiine BaxxHO MOAYEPKMBATH CBSI3U T'€OMETPUU C JIPYTMMH Y4YEOHBIMU IpeIMeTamH,
MOTUBUPOBaTb  MCIIOJIB30BaTh  ONPEACICHHUS  TIEOMETPUYECKUX (QUryp U MOHATHIH,
JIEMOHCTPUPOBATH MIPUMEHEHHE MOJYYCHHBIX YMEHHUH B (PU3MKE U TEXHHUKE. DTH CBSI3U Hanboee
SpPKO BUJIHBI B TeMax «BekTopel», « Tpuronomerprudyeckue cOOTHOUIEHU», «MeTol KOOpAUHAT
u «Teopema ITudaropar.

VYuebHblit Kypc «l'eoMeTpus» BKIIOYACT CIEAYIOIIME OCHOBHBIE Pa3Jiesibl COAEPIKaHUS:
«l'eomerpuueckne GUTYypsl W HUX CBOWCTBa», «VI3MepeHHE TeOMETPHYECKHX BEITHUUHY,
«/lekapToBbl  KOOpPAMHATBI HAa  IJIOCKOCTW», «BekTopbl», «J/IBUXKEHHS  IUIOCKOCTH,
«IIpeobpazoBaHus OTOOUS.

Ha uzyuenue yue6Horo kypca «I'eomerpusi» orBoautcst 204 yaca: B 7 kiacce — 68 yacos
(2 gaca B Henenmo), B 8 kiacce — 68 yaco (2 yaca B HeleN0), B 9 kimacce — 68 yacoB (2 Jaca B
HEJIEIIO).

COLEPKAHUE YYEBHOT O ITPEJIMETA
8 KVIACC

UYerslpéxyronbauku. [lapammenorpamm, €ro Hpu3HAKM W CBOMCTBA. YacTHbIE cCiydau
napauienorpaMMoB (TIPSIMOYTOJIBHUK, PoMO, KBaJpaT), UX NpU3HAKU U cBoiicTBa. Tpamenms,
paBHOOOKas Tpamnenus, e€ cBoMcTBa U npu3Haku. [IpsmoyronbHas Tpanenus.

Meton ynBoenuss menuansl. LleHTpanbHas cummerpus. Teopema Paneca u Teopema o
IPONOPLMOHAIIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYroJbHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa.

[TonoOue TpeyronbHUKOB, KO3 dumeHT nogodus. [IpuszHaku mogodusi TpeyroabHUKOB.
[TpuMeHeHne NOA00MS TPU PELIEHUH PAKTUYECKUX 3a]1ay.

CaoiicTBa miom@aaei reomerpudeckux (uryp. @opmyinsl Ais MIOWAAN TPEYToJbHUKA,
napaiuenorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUIO0IIAe MoJ00HBIX pUryp.

Brruncnenue miomazei TpeyroJbHUKOB M1 MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema Ilucdaropa. IIpumenenue Tteopemsl Iludaropa mpu pemeHur NPaKTUYECKUX
3a/ay.

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO YIJIa IpsMOYIOJBHOIO TpeyrojpHuka. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpuieckue ¢pyHkmuu yriios B 30, 45 u 60°.

BnucanHblE M LIEHTpaJIbHBIE YIVIBI, YIOJ MEXKIY KacaTeJIbHOM M XOpAOW. YTJIbl MEXKIY
XOpAaMH U CEeKyluMH. BrnucanHble W ONUCaHHBIE YETHIPEXYTONbHUKU. B3aumHoe



pacmoyiokeHue AByX OKpykHocTed. Kacanme okpyxHocteit. OOmme kacartelbHbIE K JIBYM
OKPYHOCTSIM.
9 KJIACC

Cunyc, xocunyc, TaHrec yriaoB or 0 gmo 180°. OCHOBHOE TPUIOHOMETPUYECKOE
TOXJECTBO. POPMYJIIBI IPUBEACHHUS.

Pemenune tpeyronpHukoB. Teopema KOCHMHYCOB M TeopeMa CHUHYCOB. Pemienue
MPAKTUYECKHX 3aJa4 C UCIOIb30BAaHUEM TE€OPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpaszoBanue nonobus. [1ogodne COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o0 mpousBeIeHUN OTPE3KOB XOPA, TEOPEMBI O MIPOU3BEACHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bektop, nnuHa (MOAYNb) BEKTOpa, COHANpaBICHHBIE BEKTOPHI, MPOTHBOIOIOKHO
HAIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalMM HaJ
BeKTOpaMHu. PaznokeHue BeKTopa Mo JByM HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BEKTOpA.
CKaHHpHOG MPOU3BCACHUC BCKTOPOB, IPUMCHCHHUC JIA HAXOXIACHUS JJIMH U YTIJIOB.

JlekapToBbl KOOpAMHATHI Ha IIJIOCKOCTU. YpaBHEHUS TMPSIMOA U OKPYXHOCTH B
KOOPJIMHATAX, IEPECEUCHNUE OKPYKHOCTEN U NPSAMBIX. MeTO1 KOOpAMHAT U €ro IPUMEHEHHE.

[TpaBuiibHBIE MHOTOYTOJMBHUKM. JlJIMHA OKpY>KHOCTU. ['pagycHas u paguaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyxHocTel. [limomane kpyra, ceKTopa, CerMeHTa.

JIBuKEeHMsI TITIOCKOCTH U BHYTPEHHHE CUMMETpHH (QUryp (371eMEeHTapHbIe MPEACTABICHUS).
[TapannensHbIi iepenoc. [1oBopoT.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHMUA ITPEJIMETA
JIMYHOCTHBIE PE3YJIbTATBI
JIMYHOCTHBIE ~ pE3yNbTaThl OCBOCHHUS MHPOrpaMMbl  y4eOHOro Kypca «AmreGpay
XapaKTePH3YHOTCSL:

HanI/IOTI/I‘leCKOC BOCIIUTAaHHE:

— IpOSIBIEHHWEM MHTEpeca K MpOLUIOMY U HACTOSIIEMY POCCUHCKOM MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHUEM K JOCTH)KEHUSM PpOCCUHCKMX MaTeMaTHKOB M POCCHICKOMN
MaTeMaTUYeCKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3THUX JIOCTH)KEHUH B APYTUX HayKaX M MPUKIATHBIX
chepax;

I'paxnanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIMTAHME:

— TOTOBHOCTHIO K BBINOJHEHUIO O0SI3aHHOCTEH TIpaXkJaHWHA M pealu3alMd €ero Ipas,
IpPEJCTAaBICHUEM O MaTeMaTUYeCKMX OCHOBAaX (YHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
ABJIEHUH, TPOLIEyp TPaKJIAHCKOTro o0IIecTBa (HampuMmep, BIOOPHI, OIMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3THYECKUX MpPOoOJeM, CBSI3aHHBIX C NMPAKTHUYECKUM MPUMEHEHHEM JIOCTHXKEHUH
HAyKH, OCO3HAHHEM BaKHOCTHU MOPaIbHO-3THUECKUX MPUHIUIIOB B I€ATEIbHOCTH YUEHOTO;

TpyaoBoe BocnnuTaHue:

— YCTAaHOBKOH Ha aKTMBHOE y4acTHE€ B PELICHMM NPAKTHUYECKUX 3a7ad MaTeMaTH4eCKOU
HAIpPaBJIEHHOCTH, OCO3HAHHEM BaKHOCTU MAaTeMaTUYECKOro 00pa30BaHUsS HA NMPOTSHKEHUU BCel
KHU3HU Ul YCHEIHON Mpo(ecCHOHaIbHOM AeATeNbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaJbHOW TPAeKTOPHUH OOpa3oBaHUA U
KU3HEHHBIX TUIAHOB € YYETOM JIMUYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

JcTeTHYeCKoe BOCIIUTAaHHUE:

— CIIOCOOHOCTBIO K 3MOIIMOHAJIBHOMY M 3CTETHUYECKOMY BOCIPHUSATHIO MAaTEMaTHYECKHX
00BEKTOB, 33/1a4, PELICHUH, pacCyKICHHH, YMEHUIO BUIETh MaTeMaTHYeCKHe 3aKOHOMEPHOCTHU B
HCKYCCTBE;

IleHHOCTH HAYYHOT'O MO3HAHMS:

— OpHEHTaluel B JesITeIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAayYHBIX IMpeJCTaBlIeHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS 4YelOBEKa, MPHUPOAbBI W 0OIIecTBa, NOHUMaHHUEM
MaTeMaTHYeCKOM HayKu Kak c@epbl YeIoBEYeCKOW MAEATeNbHOCTH, JTAaloB €€ pPa3BUTUS U



3HAQYUMOCTH JUISl PA3BUTHS [IMBUIIN3AINH, OBJIAICHAEM SI3bIKOM MaTEeMaTHKH M MAaTEeMaTHYECKOM
KyJIbTypOH Kak CpEICTBOM TIIO3HAHUS MHUpA, OBJIAJCHUEM MPOCTCHIIMMH HaBBIKAMHU
UCCIIEI0BATEIbCKOM e TEIbHOCTH;

du3uyecKoe BOCNUTAHHE, (POPMHUPOBAHNE KYJILTYPbI 310POBbS H IMOUHMOHAIBHOIO

0J1aronoJryyms:

— TOTOBHOCTBIO MPUMEHATh MaTEMAaTHYECKHE 3HAHUS B HHTEpEcax CBOErO 370POBbS,
BEJICHUS 3/I0POBOrO 00pa3a >KMU3HH (30pOBOE MHUTAHKE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U
OTIbIXa, peryiisipHas (Qu3MUecKass aKTUBHOCTBH), C(POPMHUPOBAHHOCTHIO HaBBIKa pedIIeKcHH,
NpU3HAHUEM CBOETO ITPaBa Ha OLUIMOKY M TAKOTO )K€ IpaBa JAPYroro 4ejJoBeKa;

JIKOJIOTHYEeCKOe BOCIIUTAHHUE:

— OpHEHTalMel Ha MPUMEHEHHE MaTeMaTHUECKUX 3HAHUU JJIs pelIeHus 3a7ad B 00JIacTH
COXPAHHOCTH OKpY’)KalOIIeH Cpenbl, IUIAHUPOBAaHMS IOCTYNKOB M OLEHKHM HMX BO3MOXKHBIX
HOCJEICTBUM Ui OKpY>KaroIIel Cpesibl, OCO3HAHHEM TTI00AJILHOTO XapakTepa 3KOJIOTMYECKHX
npoOJIeM U IyTel UX peIIeHHS;

Ajnantanus K M3MeHAIOLIUMCS YCJIOBUSIM COLMATBbHOI M PUPOIHOIi cpeabl:

— TOTOBHOCTBIO K JICHCTBHSIM B YCJIIOBHUSX HEONPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMITETEHTHOCTH Yepe3 MPaKTHYECKYIO JIESATEIbHOCTh, B TOM YHCJIE YMEHHE YYUTHCS Yy JPYTUX
Jro/iel, MpUoOpeTaTh B COBMECTHOM JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIINH U3
OIIBITA PYTHX;

— He00X0IUMOCTHIO B ()OPMUPOBAHUHU HOBBIX 3HAHUH, B TOM 4uciie (OPMYJIUPOBATH UIEH,
MOHATHS, THIIOTE3bl 00 OOBEKTaxX M SBICHHUAX, B TOM UYHCIIE paHEe HEM3BECTHBIX, OCO3HABATh
neuIuTh COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BHUTHE,

— CIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYalMIO, BOCIPHHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPeOYyIOIUH KOHTPMEp, KOPPEKTHPOBATh MPUHUMAEMbIE pEIICHUS W
JeWcTBHA, (OPMYITHPOBATH U OLICHUBATh PUCKHU M TIOCIEACTBHS, (POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJbTATDHI
Ilo3HaBaTebHbIE YHHBePCAJIbHbIE YUeOHbIe AelicTBUS
bazosvie nocuueckue oeticmeus:

— BBIABIIAITH M XapaKTepU30BaTh CYIIECTBEHHbIE NPU3HAKW MaTEeMAaTHYECKUX OOBEKTOB,
NOHSTUM, OTHOIIEHUNH MEXIy TOHATUSAMH, (QOPMYJIUPOBATH OINpEAENeHUS TMOHATHUH,
yCTaHaBJIMBaTh CYUIECTBEHHBIH MpPHU3HAK KJIACCU(PHUKAIMK, OCHOBaHUSA Ui 00OOLIeHHS U
CPaBHEHMUsI, KpUTEPUU TPOBOAUMOIO aHAIN3a;

— BOCHPHUHHMMAThH, (OPMYJIUPOBAaTH U NPEOOPA3OBBIBATH CYKICHHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €TMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

— BBIABIIATH MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M NMPOTUBOpeUUs B (PaKTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKICHUAX, TMpeiaraTb KPUTEpUU IS BBIABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

— JiesiaTh BBIBOJIBI C HCIOJB30BAHHWEM 3aKOHOB JIOTWKH, JEAYKTUBHBIX M HHAYKTHBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

— pa30uparh J0Ka3aTeNbCTBA MAaTEMAaTHUYECKUX YTBEPXKICHUN (MpsIMblE U OT MPOTHUBHOTO),
IPOBOAMTH  CAMOCTOSATENBHO  HECIOXKHBIE  JIOKa3aTeNbCTBA  MaTeMaTU4yeckux  (akToB,
BBICTPAaWBaTh AapryMEHTAlMIO, TNPUBOJUTH MpPUMEPHl M KOHTPIPUMEpPHI, OOOCHOBBIBATH
CcOOCTBEHHBIE PacCykICHUS;

— BBIOMpaTh cmoco0 pemieHuss y4eOHOM 3amauM (CpaBHHMBAaTh HECKOJIbKO BapHaHTOB
pelieHus, BbIOMpaTh HauboJee MOAXOAALIIMM ¢ YYETOM CaMOCTOSTENbHO BBIJCICHHBIX
KpUTEPUEB).
bazosvie uccnedosamenvckue devicmeusi:




— UCMOJNB30BaTh  BONPOCHI  KAaK  HCCIEAOBAaTENbCKUH  HMHCTPYMEHT  IO3HAHUS,
dbopMyIupoBaTh BOMPOCH], (UKCHPYIOIIME MPOTUBOpPEUUE, MPOOJIEeMy, CaMOCTOSITEIBLHO
YCTaHABIMBATh UCKOMOE U JaHHOE, (OPMUPOBATH THIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3UIIHUIO,
MHEHHE;

— TPOBOJUTH IO CAMOCTOSITENLHO COCTaBICHHOMY IUIAHY HECIOXKHBIA HKCIEPUMEHT,
HEOOJIbIIOE HCCIIEIOBAaHUE [0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro OOBEKTa,
3aBUCHUMOCTEN 0OBEKTOB MEXTy COOOIA;

— CaMoCTOATENBbHO (POPMYIHPOBaTH 00OOIIEHUS M BBIBOJBI 10 PE3yJIbTaTaM MPOBEIEHHOTO
HAOJII0/IEHUs], UCCIIeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX Pe3yJIbTaTOB, BHIBOJAOB U
000011IEHHI;

— TIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLECCA, & TAK)KE BBIIBUTATh MPEIOIOKEHHS O
€ro pa3BUTHH B HOBBIX YCIOBHSX.

Paboma c ungpopmayueu:

— BBIABIIAITH HEJOCTATOYHOCTh U M30BITOYHOCTH MH(POPMALINH, JAHHBIX, HEOOXOIUMBIX JJIs
pelleHus 3a1a4u;

— BbIOMpaTh, aHANM3UPOBATH, CHUCTEMATH3UPOBATH M HUHTEPIPETUPOBATH HHGOPMAIUIO
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

— BBIOUpaTh GopMy mpencTaBiIeHUS MHPOPMALUN W WIUTIOCTPUPOBATH pelIaeMble 3aadu
cXeMaMH, AruarpaMMaMu, HHOH rpaduKoil 1 uX KOMOWHAIHSIMU;

— OLIEHUBATh HANE&KHOCTh MH(OpPMAIMHM TIO KPUTEPHUSAM, MPEAIOKEHHBIM YUYUTEIeM HIIN
c(hOpMYyJIUPOBAHHBIM CAMOCTOSITENTLHO.

KoMMyHUKaTHBHbIE YHHBepPcaJIbHbIe Y4eOHbIe el cTBUA:

— BOCIPHHHUMATh U (HOPMYJIHPOBATH CYXKACHUS B COOTBETCTBHH C YCIOBUSMH H UEISIMHU
oOlIeH s, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MHUCHMEHHBIX
TEKCTaX, JaBaTh INOSCHEHHWS IO XOAy pEIIeHHS 3aadd, KOMMEHTHPOBATH TOJIYYCHHBIN
pe3yIbTarT;

— B X0/e OOCY>KJEHHs 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMOW TEeMbI, TPOOIIEMBI,
pemaemMoi 3a1a4n, BHICKAa3bIBaTh HJICH, HAICJICHHBIE HA TOWCK PEIICHUs, COMOCTABISATH CBOH
CYXJIEHUS C CYXICHUSAMH JPYTUX YYaCTHUKOB JManora, oOHapy>KMBaTh pa3jinyMe U CXOJCTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyITHUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

— TPEACTaBIATh PE3YJIbTAThl PEIICHUS 3a/a4d, SKCIIEPHUMEHTA, MCCIEeIOBAHMS, TPOEKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMmarT BBICTYIUICHMS ¢ Y4Y€TOM 3aJad [pe3eHTaluuu u
0COOEHHOCTEHN ayAUTOPHH;

— TIOHMMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHON W MHIUBUIYAILHOW paOOTHI TPU
peleHnH yuyeOHbIX MaTeMaTHYEeCKUX 3ajay;

— IpPUHUMATH LEJb COBMECTHOW IEATENbHOCTH, INIAHUPOBATh OPraHM3ALMI0 COBMECTHOM
paboThl, pacnpeaenaTh BUAbI padoT, JOroBapuBaThCs, 00CYKIaTh MPOLECC U PE3YyJbTaT paboThI,
0000111aTh MHEHUS HECKOJILKUX TIOIEN;

— Yy4yacTBOBaTh B IPYMIOBBIX (hopMax paboThl (00CYKIeHHs, OOMEH MHEHUSIMH, MO3TOBbIE
HITYpPMBl U JIpyTH€), BBINOJHATh CBOIO YacThb pabOThl W KOOPAMHHMPOBATH CBOM JIEHCTBHS C
JIPYTUMHU 4ICHAMH KOMAaHJbI, OIIEHWBATh KAadyeCTBO CBOETr0 BKJIaJa B OOMIMI MPOIYKT IO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUS.

PerynsiTuBHbBIC YHUBEpPCAJIbHbIC y4eOHbIE 1eiiCTBUSA

Camoopeanuzayus.

— CaMOCTOSITENIbHO COCTAaBJATh IJIaH, AJITOPUTM pEUIeHHs 3aJadd (WM ero 4yacTb),
BbIOHpATh CIOCOO pelIeHusl C yUYETOM HMEIOUINXCS PEeCypCcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ yU€TOM HOBOM HH(pOpMAIIHH.
Camoxonmponb, IMOYUOHANLHBIU UHMENNEKN.

— BJAJETh CIOCOOAMM CAMOIPOBEPKU, CAMOKOHTPOJIS IpoLEecca U pe3yJsibTaTa peIIeHUs
MaTeMaTUYECKOH 3a7auu;




— MPEABHUIETH TPYAHOCTH, KOTOPBIE MOTI'YT BO3HHMKHYTH IIPU PELICHUU 3a7a4d, BHOCUTHb
KOPPEKTHBBl B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENLCTB, HAWIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

— OLICHMBAaTb COOTBETCTBHE PE3yJIbTAaTa ICATEIBHOCTH IOCTABJICHHOM LIEJIU U YCIOBHSM,
OOBSICHATH MPUYUHBI JOCTHKEHHS HIJIM HEJTOCTHIKECHHUS LIEIH, HAXOAUTh OIIUOKY, 1aBaTh OICHKY
IpUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATbBI

8 KJIACC

PacniosHaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJBHUKOB, HUX JJIEMEHTBHI, IOJI30BATHCA HX
CBOICTBaMM IIpU PELIEHUH F€OMETPUUECKUX 3ajau.

[TpuMeHATH CBOWCTBA TOYKM IE€PECEUYEHUS MEIUAaH TPEYrojbHHUKA (LIEHTpa Macc) B
pelIeHny 3aau.

Brnagers moHATHEM CpEeIHEN JIMHUM TPEYrOJbHHUKA W TpaleLMH, IPUMEHATh UX CBOMCTBA
IIpU pPELICHUHM reomerpudeckux 3anad. l[lomb3oBarscs Teopemoinn Pameca U TEOPEMOU O
IIPONOPLUUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX JJI PELIEHUS PAKTUYECKUX 3a/1ad.

[TpuMeHsTh NpU3HAKU [10100US TPEYTOJIbHUKOB B PELIEHUH F€OMETPUUECKUX 3aau.

[Tons3oBatbess Teopemoit IIudaropa ans pemieHUs reOMETPUUYECKUX M HPAKTUYECKHUX
3ana4. CTpOUTh MaTeMaTHYECKYI0 MOJEIb B MPAKTUYECKUX 3a/adax, CaMOCTOSTEIbHO JeJaTh
4epTEX U HAXOAUTh COOTBETCTBYIOIINE JUIMHBI.

Bragerp moHATHSIMEH CHUHYca, KOCMHYCa W TaHITE€HCAa OCTPOro yrija MpsiMOYTOJbHOIO
TpeyrojabHuka. I101p30BaThCS 3TUMHU MOHATUAMM JUIs PELLICHUS TPAKTUYECKUX 3aad.

Beruncnare  (pa3auyHBIME - CIIOCOOAaMHM) — IUIOMIAAL  TPEYTOJbHHKA W IUIOLIAU
MHOTIOYToJbHBIX  (uryp (monb3ysch, A€ HEOOXOIUMO, KalbKylaiaTopoMm). I[IpuMeHsATh
[I0JTy4YE€HHbIE YMEHUS B IPAKTUYECKUX 3a/ladax.

Bnagers NOHATUSMU BIMCAHHOIO M LEHTPAJIBHOIO yTIJa, HUCIOJIb30BaThb TEOPEMBI O
BIIMCAHHBIX yIJax, yIiax MEeXIy XOpJaMu (CEeKyLIMMHU) U YIJIe MEXAy KacaTelbHON U XOpAoi
IIPY PELICHNU T€OMETPUYECKUX 3a/1ay.

Bragerh moHsATHEM ONHUCAHHOTO YETHIPEXYTOJbHHUKA, MPUMEHSATh CBOICTBA ONMUCAHHOIO
YeTHIPEXYTOJbHUKA TP PELICHNN 3aa4.

[IpyMeHsTh NOyuyeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMaTH4YECKHE MOJEIH IJIs
3aJa4 peaJbHON KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BHIYHUCIEHUS ¢ TPUMEHEHHEM 11010015
Y TPUTOHOMETPUH (TI0NIB3YSICh, I'/I€ HEOOXOUMO, KaJIbKYJIITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPHUYECKHE (YHKIMM OCTPBIX YIJIOB, HAXOAWUTh C HUX IOMOIIbIO
pa3IUYHbIE  AJIEMEHTHl  NPSIMOYTOJIBHOTO  TPEYrojbHUKa  («pEeUIeHHEe  MPSMOYTOJIbHBIX
TPEYToJILHUKOB»). HaxoauTh (C MOMOLIbI0 KaNbKYJIATOpA) AJIMHBI M YIJIbl I HETaOIMYHBIX
3HA4YCHUM.

[Tonp3oBaTbes GopMyIaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOXKIEHHSI COOTHOIIEHUH MEX]ly TPUTOHOMETPHUYECKUMH BETMUMHAMU.

Hcnonp30BaTh TEOPEMBbI CUHYCOB U KOCHHYCOB JUISl HaXOXJIE€HUS Pa3IUYHBIX JIEMEHTOB
TpPEeYrojbHUKa («pelIeHUuEe TPEYroJbHUKOB»), MPUMEHSTh HUX IMPU PEUICHUH T€OMETPHUYECKHX
3azad.

Brnanets noHsatusaMu npeodpazoBaHusi MOA0O0HUS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJO00HBIX
¢uryp. ITonp3oBaTbes CBOMCTBAMU 110100 TPOU3BONIBHBIX (DUTYDP, YMETh BBIYUCIATH JAJIUHBI U
HaXOAUTh YIJIbl Y MOJ0OHBIX (uryp. [IpuMensaTs cBoiicTBa moao0us B MPaKTHYECKUX 3aJadyax.
YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (PUTYDP B OKpPY’KaIOILIEM MUpE.

[Tonb30BaThcs TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOpJ, O MPOU3BEIECHUH OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeIbHOM.



[Tonp30BaThbCcs BEKTOpaMH, IMOHUMATh HMX TEOMETPUUYECKUA H (PU3UUECKHA CMBICT,
NPUMEHSTh UX B PEHICHUH TEOMETPUYEeCKUX W (u3mdeckux 3amad. [IpuMeHsTh CcKaaspHOe
IIPOU3BEJICHNE BEKTOPOB ISl HAXOXKICHUS JJIMH U YTJIOB.

[Tonb30BaTbcs METOAOM KOOpPAMHAT Ha IJIOCKOCTH, IPUMEHSATh €ro B PEIIECHUU
F€OMETPUUYECKHUX U MTPAKTUUECKHUX 3a/1a4.

Brnaners moHATUAMM NMPAaBUIBHOIO MHOTOYTOJBHUKA, JUIMHBI OKPY>KHOCTH, JJIMHBI JYTH
OKPY)KHOCTM M paJUaHHON Mepbl YIVIA, YMETh BBIUMCIATH IUIOLIAAL Kpyra M €ro vacrem.
[IpuMeHATh MOoTyYeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxoauth ocu (WM LEHTPBI) CUMMETpUH (UTYp, TPUMEHSTHh ABM)KCHUS IUIOCKOCTH B
IIPOCTEUIINX CIIydasiX.

[IpuMeHATh MOJIydeHHbIE 3HAHHS HA NPAKTUKE — CTPOMTh MAaTEMaTU4YECKUE MOJEIU IS
3a[a4 peaqbHON KU3HU U TMPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS C TPUMEHEHHEM 11010015
U TPUTOHOMETpUYECKUX (PYHKUHUH (MOIB3YSICh, /1€ HEOOX0UMO, KaIbKYJISTOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
DJIEKTPOHHBbIE
HaumeHnoBanue
No (uugposbie)
pazaenoB u teM | Kou-Bo
n/n IIporpammHoe cogep:kanue OcHoOBHbIE BH/IBI 1eATEIbHOCTH 00y4aI0INXCS o0pa3oBaTebHbIE
NPOrpaMMbl JacoB
pecypcbl
[MapasnnenorpamMm, ero MpU3HaKd U W300pakaTh U HAXOJUThH HA YSPTEIKAX YCTHIPEXYTOIbHUKH
cBoiicTBa. YacTHbIe ciydyan Pa3HBIX BUIOB U HX 3J1eMeHTH. DopMyIHpoBaTh
apajuieIorpaMMOB omnpeelcHUs: MapajieiorpaMma, IpsMOyroJIbHHKa, poMOa
(m pﬂMo ronrl),HI/IK 0MO, KBaJIpaT) KBEE.),I[HaTa aneullm aBH(I:))60KOI;I Tpanel_?nn P Bubmotexa IIOK
PAMOY » DOMO, DaT), paTa, TPArieIvt, b P ’ https://m.edsoo.ru/7f417e
WX TIPU3HAKH U cBoiicTBa. Tparmenus. | IpsMOYTOJIEHON Tpalennu.
18 Ennnast KOJUIEKIIHS
PaBHOOOKAS 1 TIPAMOYTOJIEHAS Jloka3bIBaTh U MCIIONB30BATh MIPH PEIICHUH 3a/1a9 MIPU3HAKY LH(POBHIX
YersipéxyrompHuke 12 Tpareum. 1 CBOMCTBA: MapajlieiorpaMMa, PsIMOYTOJIFHAKA, poMOa, ofp eﬂ OBATEILHEIX
METOZ[ JIBOCHUSA MCIUAHBI. KBaJpaTra arcrunuun aBHO6OKOI>i Tpancuun
% DaTa, TPArCHiH, b p ’ pecypcos http://school-
ueHTpaﬂLHaﬂ CI/IMMeTpI/Iﬂ HpHMOyFOHLHOI/I Tpar[euml. ColleCtion edu ru
IT HUMCHSATH MCTOA YABOCHUA MCOUAHBI TPCYIOJIbHUKA. * —
p y pey http://www.fipi.ru
Hcnosp30Bath MUGPOBBIC PECYPCHI IS HCCIICIOBAHUS
CBOWCTB M3y4aeMbIX (QUTYP.
3HAaKOMHTHCS C UCTOPHEH pa3BUTHUS TEOMETPUHI
Teopema Paneca u Teopema o [IpoBOAUTH MOCTPOEHUS C TOMOILBIO IIUPKYJIS U TUHENUKH C
MIPOIOPIIMOHATIBHBIX OTPE3KaXx. UCIOJIb30BaHue TeopeMbl Dasieca U TEOPEMBbI O
CpenHsis TUHNAS TPEYTOJIbHUKA. NIPONIOPLIMOHANIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIi
Tpaneuus, e€ cpeaHss TUHUSL. MPONOPLUHOHAIBHBIN OTPE30K.
Iponopruonanbhbie 0Tpe3ku. Llentp  IIpoBOAKTH 10KA3aTEIBCTBO TOTO, YTO MEIUAHBI
Macc B TpeyroisHuKe. [logqooHbIe TPEYTOJEHUKA TIePECEKAIOTCS B OIHOM TOUKE, U HAXOTUTh Bubmiorexa LJOK
eyroJabHuKH. TpHu IpU3HaKa CBSI3b C LIEHTPOM MAacC, HaXOUTh OTHOIICHUE, B KOTOPOM
Teopema daneca u pey PH 1P P > HAxXOL ’ p https://m.edsoo.ru/7f417e
oTOOUS TPEYTOJIEHUKOB. MEIHaHBl ACTSITCS TOYKOW MX TEPECCUCHUS.
Teopema o 18 Eaunas KouIeKIus
[Ipumenenne moxoous Haxoauts mogoOHbIe TPEYTOTBHUKH HA TOTOBBIX YePTEIKAX
MIPOIIOPIIOHATBHEI] IUPPOBBIX
15 IIPH PEUICHUU MPAKTHYECKUX 3a7a4 | yKa3aHHEM COOTBETCTBYIOIIHMX IPU3HAKOB MOJOOUS.
OTpe3Kax, 00pa3oBaTeIBHBIX
Pemats 3a1aun Ha MOJOOHBIE TPEYTOIBHUKH C TOMOIIHIO .
MoJI00HBIE . pecypcos http://school-
CaMOCTOSTEILHOTO TIOCTPOCHHUS YEPTEIKEN M HAX OIKICHHUS .
TPEYTOJbHUKH collection.edu.ru
MOTOOHBIX TPEYTOIHHUKOB. ) —
http://www.fipi.ru
ITpoBOIUTH JOKA3aTEILCTBA C UCIIOJIb30BAHHEM IPU3HAKOB
nogoous.
Jloxa3pIBaTh TpH NpU3HAKA TOA0OHS TPEYTOIHHHUKOB.
[IpuMeHATh MONYyYCHHBIC 3HAHUS MIPH PCHICHUN
TCOMETPUYCCKUX U MPAKTHYCCKHUX 3a/1a4.
3HAKOMHTHCS C ICTOPHEH pa3BUTHUS TCOMETPUU
ITnomans. 14 CBoiicTBa uIomangen OBnazieBaTh MEPBUYHBIMU MPEACTABICHUSIMHU 00 OOIIICH Bbubimoreka IIOK



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/

Haxoxnenune
Iomaaen
TPEyTrOIbHUKOB 1
MHOTOYTOJIBHBIX
¢uryp. Inomann
oJ00HBIX (UTyp

Teopema ITudarops
W Hayasa 10
TPUTOHOMETPUU

Vriel B

OKpPY’KHOCTH.
Brnucannsie u
OITUCAHHEIC
YeTBIPEeXyroJbHuKy 13
KacarenpHbIe K
OKPYKHOCTH.

Kacanmne

OKpYKHOCTEH

TEOMETPHUECKUX UTYP.

@opMyIIbl 1S TUIOMAN
TpEyTroJbHNUKA, TapajIeIorpaMMa,
Tpanenuu. Berurcnenue miomazaei
cnoxkHbIX Guryp. [Inomann guryp
Ha kJietyaToi Oymare. [Tnomanu
noJ00HBIX GUryp. 3agaun

C IIPaKTUYECKUM COEPIKaHUEM.
Pemenne 3a1a4 ¢ HIOMOIIBIO METOAA
BCIIOMOTaTeIbHOM TUIOLIA M

Teopema ITudaropa, u eé
IIPUMCHEHHE.

OmnperneneHne TPUrOHOMETPUIECKUX
(YHKIMHA OCTPOTo yria
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
TPUTOHOMETPHUYIECKHE COOTHOIICHHS
B IIPSIMOYTOJIEHOM TPEYTOJIBHHKE.
OCHOBHOE TPUTOHOMETPHYECKOE
TOXKIECTBO

BrniucanHble U LIEHTpanbHbIE YIIbI,
yTOJI MEXKAY KacaTelbHOH U XOpAOil.
VYrasl MeXAy XOpAAaMU U CEKYIUMH.
Brniucanssle u onucaHHbIe
YEeThIPEXYTOJIILHUKY, UX IPU3HAKU U
CBOMCTBA.

IIpumenenne 3TUX CBOMCTB

IIPH PEIICHUN TEOMETPHUIECKUX
3am1ad.

B3aunmnoe pacrnosioxeHue IByX

TEOpHUH TUIOMAIH (MepsI), pOpMyITHpOBATH CBOWCTBA
IUIOIIA/H, BBLICHAT MX HATJIJHBINA CMBICIL

BeBoguTH (OPMYITBI IIIOIIA I TapaJLICIIOrpaMMa,
TPEYTOJbHUKA, TPAICLIHU U3 GOPMYJIBI IUTOLIATN
NIPSIMOYTOJIbHUKA (KBaxpaTa).

BbIBoUTE (hOpMYJIBI IIOIIAN BBIITYKJIOTO
YeThIPEXYTOJIbHUKA Yepe3 JUAarOHaIH U YTrod MEKAY HUMH.
Haxoauts mnomanu uryp, n3o0paxEHHBIX Ha KJIETYaTON
Oymare, HCIIOJIb30BaTh pa3OueHne GUrypsl Ha 4acTH U
JOCTpauBaHUeE.

Pa30bupars mpuMepsI HCIIOJIL30BaHMUS BCIIOMOTaTEIbHOM
TUTOIIAIH JUIs PELICHHUS TEOMETPUYSCKUX 3a1ay.

HaxoauTk miomaay mogoOHbIX Guryp.

BBIMHCIATE IUIONIAM PA3IMYHBIX MHOTOYTOJIBHBIX (DHTYP.
Pemarh 3a1a91 Ha IJIOIIAb C IPAKTHICCKHM COJCPIKAHHEM

JoxaspiBaTh TeopeMy [ludaropa, ucronap3oBats eé B
NPaKTUYECKUX BBIYMCIICHUSAX.

DopMyITHPOBATH ONPENCICHUS TPUTOHOMETPUISCKHX
(bYHKLMIA OCTPOro yria, NpOBEPsTh HX KOPPEKTHOCT.
BBIBOJHUTH TPUTOHOMETPHYECKHE COOTHOLICHUS B
HPSIMOYTOJILHOM TPEYTOJIbHHKE.

HccnenoBaTb COOTHOIIEHHSI MEXK]Ly CTOPOHAMH B
HPSAMOYTONBHBIX TPEYroNbHUKAX ¢ yriamu B 45° u 45°; 30°
u 60°.

Hcnonb3oBaTh (hOpMyYIIbI IPUBEICHUS 1 OCHOBHOE
TPUTOHOMETPHUUYECKOE TOMKJIECTBO IJISl HAXOXKICHHS
COOTHOLICHHUH MEXy TPUTOHOMETPUISCKUMHU (PyHKIHAMH
Pa3IMYHBIX OCTPBIX YTJIOB.

[TpuMeHsTh NOTyYeHHbIE 3HaHHUSI M YMEHHS IPH PELICHUH
MIPAaKTHYECKUX 3a/1a4. 3HAKOMHTBCS C HCTOPUEH Pa3BUTHS
reOMETpUH

DopMyIHPOBATh OCHOBHBIE ONPEEICHNUS, CBI3aHHbIE

C YIIIaMH B Kpyre (BIHCAaHHBIN YTOJI, IICHTPAIbHBIA yToi).
HaxonuTh BOMcaHHbIE YIJIbI, ONUPAIOLIUECS HA OJHY AYTY,
BBIYHCIISITH YIUIBI C IOMOILBIO TEOPEMBI O BIMCAHHBIX yriax
TEOPEMbI O BIIUCAHHOM YETHIPEXYTOJIBHUKE, TEOPEMBI O
LIEHTPAJIBLHOM YTJIE.

HccnenoBaTh, B TOM YUCIIE ¢ TOMOIIBIO II(POBBIX
pecypcoB, BIMCAHHBIE M OTIMCAHHBIC YETHIPEXYTOIEHUKH,
BEIBOJUTH UX CBOWCTBA W IIPHU3HAKH.

Wcnonp30BaTh 3TH CBOWCTBA M MPU3HAKY MPU PEHICHUH

https://m.edsoo.ru/7f417e
18 Ennnast KOJUIEKIIHS
IU(PPOBBIX
00pa3oBaTeTBHBIX
pecypcos http://school-
collection.edu.ru
http://www.fipi.ru

Bubnuoreka IIOK
https://m.edsoo.ru/7f417e
18 Eaunas KouieKIus
U(PPOBBIX
00pa3oBaTeNbHBIX
pecypcos http://school-
collection.edu.ru
http://www.fipi.ru

bubmmoreka IJOK
https://m.edsoo.ru/7f417e
18 EnunHas KoJIeKIus
U(pPOBBIX
00pa3oBaTeIBHBIX
pecypcos http://school-
collection.edu.ru
http://www.fipi.ru



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/

[ToBTOpEHNUE,
00001IeHNE 3HAHNT

OKpY>KHOCTEH, 00mIHe KacaTeIbHEIE.
Kacanue oxpyxxHOCTEH
IToBTOpEHUE OCHOBHBIX MOHATUH U
METOJIOB KypcOB 7 H 8 KJIaccoB,
00001IeHNEe 3HAHUH

3amaqy

Pemiate 3a1aun Ha MOBTOPEHUE, UILTIOCTPUPYIOIIUE CBSI3H
MEXIY pa3INIHBIMH YacTAMH Kypca

Bbubnanoreka [JOK
https://m.edsoo.ru/7f417e
18 Ennnast KOJUIEKIIHs
IU(PPOBBIX
00pa3oBaTeTBHBIX
pecypcos http://school-
collection.edu.ru
http://www.fipi.ru
https://infourok.ru Pemry
oI, EID
https://ege.sdamgia.ru

OBIIEE KOJIMYECTBO

YACOB I10 ITPOT'PAMMI
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https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/
https://infourok.ru/
https://ege.sdamgia.ru/

HaunmeHnoBaHnue
pa3zesioB H TeM
MpOrpaMMbl

Ne
n/n

Tpuronomerpusi.
Teopemsl
KOCHHYCOB U
CHUHYCOB.
Pemenune
TPEYTOJILHUKOB

[TpeobpaszoBanue
moxo0ous.
Merpuueckue
COOTHOLICHHS B
OKPY>KHOCTH

BexTopsl

KoJj-Bo
4acoB

16

10

12

IIporpammHoe conep:kanue

npesieeHue
PHTOHOMETPUYECKHX (yHKIMH
0B ot 0° 1o 180°. dopmybl
pusenenus. Teopema
OCHHYCOB, TEOpEMa CHHYCOB.
ellleHHE TPEYTONbHUKOB.
pakTHUecKkoe IPUMEHEHHE
OKa3aHHBIX TEOPEM

OHSITHE O TPeoOpa3oBaHUU
ono6us. COOTBETCTBEHHBIE
JIEMEHTHI IOJOOHBIX GHUTYP.
eopema 0 MPOMU3BEACHUN
TPE3KOB XOp/[I, TEOpeMa 0
POU3BENICHUN OTPE3KOB
eKyIIHX, TeOpeMa O KBaJpaTe
acaTeJIbHOM.

pYMEHEHHE B PEIICHUN
C€OMETPHYECKUX 33/1a4

IIpEEIEHUE BEKTOPOB,
JIOKEHHE U BBIYUTAHHE

€KTOPOB, YMHOXEHHE BEKTOPA Ha
UCIIO.

WU3UYECKUI U T€OMETPUUECKUIL
MBICJI BEKTOPOB. Paznokenue
€KTOpa 0 JBYM
€KOJUUINHEAPHBIM BEKTOpaM.
OOPIMHATHI BEKTOPA.

KaJISIPHOE IIPOMU3BEIEHHE
€KTOPOB, €0 IIPUMEHECHUE
JIs1 HAXO0XKJICHUsI JUIUH U YTJIOB.

9 KVTACC

OcHoBHbBIE BH/BI AeSITEJIbHOCTH Oﬁy‘-la]ﬂ].[ll/lXCﬂ

@opMyIHpOBaTh ONPENEICHUS TPUTOHOMETPUIECKUX (QYHKIMH
TYNBIX U MPSIMBIX YTJIOB.

BeIBoANTH TEOpEMY KOCHHYCOB U TEOPEMY CHHYCOB (C PagnycoM
OTIMCAHHOI OKPY>KHOCTH).

BeBoanTh (hOpMyIIBI 17T BEIYHCIICHHS TUIOMIAAEH

C UCIIONB30BaHUEM TEOPEM TPUTrOHOMETpHH ((hopMyna IUIomaan
TPEYrOJIbHUKA Yepe3 JBE CTOPOHBI U YTOJI MEXy HUMH,
(hopMyI1a mIomaan YeThpEXYrolbHUKA Yepe3 ero AUaroHaIu U
YIoJI MEXIY HUMH).

PemaTth TpeyroibHUKH.

PemaTs npakrtudyeckue 3aaauu, CBOJAIIMECS K HAXOKICHHUIO
Pa3IMYHBIX AJIEMEHTOB TPEYTOJIbHUKA

OcBauBath OHATHE IIpeoOpa3oBaHus mogoous. VccnenoBaTs
OTHOIIICHHE JINHEHHBIX 3JIEMEHTOB (DUTYp NPH TPeoOpa3oBaHUU
nogoousi.

HaxoauTs npuMeps! Togo6Hs B OKpy Karomei
JIEWCTBUTEILHOCTH.

BbIBoIMTE MeTpHYECKHE COOTHOLIEHHUS MEKAY OTPE3KaMHU XOp/I,
CEeKYIIMX M KacaTeJIbHBIX C UCITIOJIb30BAHUEM BIMCAHHBIX YIJIOB
Y TTOJJOOHBIX TPEYTOIEHUKOB.

Pemats reomerpuyeckre 3aauu U 3aJa4M U3 peabHOM )KU3HH C
WCIIOJIb30BAaHUEM ITOJJOOHBIX TPEYTOJIEHUKOB

Hcnonb30BaTh BEKTOPHI KAK HAIIPAaBIEHHBIE OTPE3KH,
HCCIe0BaTh TeOMeTpHYecKuii (epeMenienne) 1 Gu3nIecKui
(cna) cMBICITBI BEKTOPOB.

3HaTh OIpeeNeHNs CyMMBI U Pa3HOCTU BEKTOPOB, YMHOXKEHUS
BEKTOpa Ha YHCII0, NCCIET0BATh TEOMETPHUCCKUH 1 (PU3MUECKUIT
CMBICJIBI 3TUX omepanuil. PelaTe reoMeTpuiuecKue 3a1auu ¢
HCII0JIb30BaHNUEM BEKTOPOB.

PackiiagpiBaTh BEKTOP M0 IBYM HEKOJIJIMHEAPHBIM BEKTOPaM.
Hcnonp30BaTh CKasAPHOE NPOU3BEIECHUE BEKTOPOB,

BBIBOJHUTH €70 OCHOBHBIE CBOMCTBA.

Bbruucnars cymMMy, pa3HOCTb U CKaISIpHOE IPOU3BEICHHE
BEKTOPOB B KOOPJUHATAX.

DJIeKTPOHHBIE
(uudposbie)
oOpa3oBaTe/ibHbIE

pecypcsl

Bbubnnorexa [IOK
https://m.edsoo.ru/7f41al2c
EZ[I/IHaFI KOJUJICKIIUA
TUPPOBBIX
00pa30BaTebHBIX
pecypcos http://school-
collection.edu.ru
http://www.fipi.ru Pemry
oo, EID
https://ege.sdamgia.ru

bubnnorexa [IOK
https://m.edsoo.ru/7f41al2c
Enunas xonmexnus
QpoBsIX
O6pa3OBaT€J'IbeIX
pecypcos http://school-
collection.edu.ru
http://www.fipi.ru Peury
oD, EID
https://ege.sdamgia.ru

Bbubaunorexa [IOK
https://m.edsoo.ru/7f41al2c
EI[I/IHaSI KOJUJICKI U
U(POBBIX
00pa3oBaTebHBIX
pecypcos http://school-
http://www.fipi.ru Pemy
oD, EID
https://ege.sdamgia.ru
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JexapToBbl
KOOpPJAUHATHI HA
IUIOCKOCTH

IIpaBuibHbBIE

MHOTOYT'OJIbHHUKH.

Jmina
OKPYKHOCTH H
TUTOIIAb KpyTa.
Brruucnenne
IIoIaaci

JBroxenust
TIOCKOCTH

Pemnrenune 3amau

C TIOMOIIIBIO BEKTOPOB.
[IpruMeHeHne BEKTOPOB IS
penieHns 3a1a49 GU3NKU

JlexapToBBI KOOPIUHATHI TOYEK HA
MJIOCKOCTH.

YpaBHeHue npsMoil. Y paBHEHHE
OKPYKHOCTH.

KoopauHaTsl TOUEk nepeceueHust
OKPYKHOCTH U MPAMOU.

Meroa KOOpAUHAT IIPU PEUICHUH
reoMeTpUYECKUX 3aj1ad,
MpaKTUYECKHX 3a/1a4

[IpaBUIBEHBIE MHOTOYTOJIBHUKH.
Hucio 7 . J[n1Ha OKpyKHOCTH,
IlyTH OKPYKHOCTH.

Panuannas Mepa yria.
[Tnomane xkpyra, cekropa,
cerMeHra

[TonsTne o JABHXCHHUMH ITIJIOCKOCTH.
[TapannenbHbIi IEpEHOC,
noBopoT. [Ipumenenue

MpH peLICHUHN 33134

[IpuMeHATH CKaJIsIpHOE MPOU3BENCHIE I HAXOXKICHUS UTHH 1
YTJIOB

OcBauBaTh MOHATHE NPSMOYTOIBHON CUCTEMBI KOOPIUHAT,
JIEKapTOBBIX KOOPANHAT TOUKH.

BriBoauTh ypaBHEHUE NPSIMON U OKPY>KHOCTH. BeIIensaTh
MOJTHBIN KBaJpaT IJIsl HAXOKACHUS IICHTpa U pajuyca
OKPYXXHOCTH 10 €€ ypaBHEHHIO.

Pemrats 3aJa4ur Ha HaAXOXKIACHUC TOYECK MEPECCUCHUA ITPAMBIX U
OKPYKHOCTEH C IIOMOLLBIO MeTo1a KoopAuHat. Mcnonbs3oBaTh
CBOMCTBA YIJI0BOr0 KO3 duIeHTa IPsMO PU peLICHUH
3ajady, 1JIs ONpEJeNICHUs PACON0KEH s IPSIMOL.

IIpumeHsITs KOOPAUHATBI IPYU PELLICHUU T€OMETPUIECKUX U
MPpaKTUYCCKUX 3a7ad, AJId MMOCTPOCHUA MaTEMAaTUICCKUX
MoJIeTIel peanbHBIX 3a7a4 («METOJl KOOPAUHATY).
[Monp30BaThCs IS TOCTPOCHUS 1 HCCIIEIOBAHUH ITH(POBBIMH
pecypcamu.

3HAKOMUTHCS C UCTOPHEH Pa3BUTHSI T€OMETPUH

DopMynHUpoBaTh OTPEEIeHNE IPABIIBHBIX MHOTOYTOJIFHUKOB,
HaXOJUTh UX 3JIEMEHTHI. [10J1b30BaThCS HOHATHEM JJIMHBI
OKPY>XHOCTH, BBEIEHHBIM C IOMOIIBIO TIPAaBHIIBHBIX
MHOT'OYTOJIFHUKOB, OMPEAEIATh YUCIO T, JUIUHY AyTH U
paIuaHHyIo Mepy yria.

[TpoBoanTh NEpexo] OT paAnaHHONW MEpPHI yIJIa K TPajyCHON U
HA00OPOT.

OmnpenemsaTs IOMaAb Kpyra.

BreBoauts opmyIsl (B rpagyCHOM U pagiaHHON Mepe) Ui
JUIMH JIyT, TJIOIIa el CEKTOPOB U CETMEHTOB.

Brrancnars momany Guryp, BKIFOYAOIINX AJIEMEHTHI
OKpyXHOCTH (kpyra). HaxonuTs miiommaam B 3a1auax peaibHOM
JKU3HU

Paz6upaTs npuMepsl, WILTIOCTPUPYIOIINE TTOHITHS IBHKCHHUS.
DopMyIUpOBaTh ONPENENEHNUS NapAIUIENBHOTO MIEPEHOCA,
[IOBOPOTA U OCEBOM CUMMETPUU. BBIBOIUTH UX CBONCTBA,
HAXOJUTh HEMOABWKHBIE TOUKHU.

HaxoauTte eHTpbl ¥ OCH CUMMETPHI NPOCTEHIINX GUTYD.
ITpuMeHATH NapanIenbHblii IEPEHOC U CUMMETPHUIO IPU
peLICHNH TeOMEeTPHYECKUX 3a1a4 (pa3dupaTb NpUMEpBI).
Hcnonb3oBaTh 115l MOCTPOEHUS U MCCIIEIOBaHUH 1IM(POBBIE

pecypehl

Bbubnnorexa [JOK
https://m.edsoo.ru/7f41al2c
EZ[I/IHaﬂ KOJUICKIIUA
UPPOBBIX
00pa30BaTEIbHBIX
pecypcos http://school-
collection.edu.ru
http://www.fipi.ru Pemry
oD, EI'D
https://ege.sdamgia.ru

bubnnorexa [IOK
https://m.edsoo.ru/7f41al2c
Enunas xonimexnus
QpoBsIX
O6paSOBaT€J'IbeIX
pecypcos http://school-
collection.edu.ru
http://www.fipi.ru Pemry
oo, EIrs
https://ege.sdamgia.ru

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41al2c
Enunas kommekiys
IUPPOBBIX
00pa30BaTeNbHBIX
pecypcos http://school-
collection.edu.ru
http://www.fipi.ru Pemry
Ooro, EID
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[ToBTOpEHME,
00001IeHHE,
CHCTEMATH3ALUS
3HAHUH

OBIIEE
KOJMYECTBO
YACOB

68

[ToBTOpEHUE OCHOBHBIX NMOHSTUI
M METOJIOB KypcoB 7—9 Ki1accos,
0000IIEHNE 1 CUCTEMATH3ALIMS
3HaHHH.

[IpocTeiiiine reoMeTpuiecKue
(urypsI 1 UX CBOMCTBA.
3MmepeHne reoMeTpuueCcKux
BETTMYHH.

Tpeyronpuuku. Ilapannensusie u
NEPIEHIUKYISPHBIE IIPSMBIE.
OKpy>KHOCTb U KPYT.
["'eomeTpuueckue NoCTpOCHHUS.
YTibl B OKpy>KHOCTH. Brincanuslie
U OIIMCAHHBIC OKPYKHOCTHU
MHOTOYTOJbHHUKOB. [IpsMast n
OKPY>KHOCTB.
YetblpéxyronbHuKY. BriicanHble

1 OIIMCAaHHBIC YCTBIPEXYT'OJIbHUKH.

Teopema [Mugaropa u Hauana
TPUTOHOMETPHH.

Pemenne oOmmMx TPeyroJbHUKOB.
[IpaBuUIbHBIE MHOTOYTOJIHHUKH.
[Ipeobpa3zoBaHMs IOCKOCTH.
JBmwxenus. [TogoGue.
Cummertpus. [Tnomane.
BrruncieHue miomaaei.
[Tnmommanu mogoOHBIX GuTyp.
JlexapTOBBI KOOPTUHATHI HA
[UIOCKOCTH.

BekTopbl Ha MIOCKOCTH

OmnepupoBath NOHATHIAMU: (QUTYpa, TOUKA, IPSIMasi, yrol,
MHOTOYTOJIbHUK, paBHOOEIPEHHBIH U PABHOCTOPOHHUH
TPEYTOJBHUKH, MPAMOYTOIBHBIH TPEYTONBEHHK, MEIHaHa,
OmcceKTprca B BEICOTa TPEYTOIBHUKA, TTapalIeJIorpaMM, poMo,
NPSIMOYTOJIEHHK, KBaapaT, TPaNenus; OKPyKHOCTb, KacaTeJbHas;
PaBEHCTBO U Moxobue GUryp, TPEyroiNbHUKOB; MAPAJLICIIBHOCTD
U IEPIICHAUKYISIPHOCTD NPSIMBIX, YTOJI MEXKLY IPSIMBIMH,
CHUMMETPHS OTHOCUTEIILHO TOYKH U MPSAMOI; JUTHHA, PACCTOSHHUE,
BEIMYMHA YI7a, IUIOMAAb, HEPUMETD.

Hcnonb3oBath (OpMyIIbL: TIEpUMETPA U IUIOIIAIN
MHOTOYT'OJIbHUKOB, JJIMHBI OKPYXHOCTH U IUIOIIAAN KpyTa,
00BEMa PAMOYTOJIBHOTO Mapajielenunesa.

OHepHpOBaTL TMOHATHUAMU: IPAMOYTOJIbHAsA CUCTEMA KOOpAWHAT,
BCKTOP, UCTIOJIL30BATh O3TU MOHATHA AJIA MTPEACTABICHNUA JaHHBIX
U PELICHHUS 33/1a4, B TOM YHCIIE U3 IPYTHX YYSOHBIX IIPESIMETOB.
Pemarthb 3a1a41 Ha TOBTOPEHHE OCHOBHBIX MTOHSTHI,
WUTIOCTPALIMIO CBSI3eH MEXIY Pa3InYHBIMHU YaCTAMH Kypca.
BeIOHpaTh METOA TS peLICHHS 3a1a4H.

Pemarhb 3a1a4u U3 MOBCEJHEBHOM XU3HU

https://ege.sdamgia.ru

bubanorexka [JOK
https://m.edsoo.ru/7f41al2c
Enunas xonmexiums
UPPOBBIX
O6paSOBaT€J'IbHLIX
pecypcos http://school-
collection.edu.ru
http://www.fipi.ru Peury
oD, EI'D
https://ege.sdamgia.ru
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
ITPOLUECCA OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* 'eomerpust, 7-9 xnaccel/ Atanacsia JI.C., bByry3os B.®., Kagomues C.b. u npyrue,

AxnmonepHoe obmiectBo «M3aarenscTBo «IIpocBemnieHne.

METOANUYECKHUE MATEPHUAJIBI JIUISI YUUTEJIA
e JI. Aranacsan: M3yuenue reomerpun B 7, 8, 9 kiaccax: Metoauueckue
pexomeHaanuu kK yueoHuky: Kuura qisa yuurens. [Ipocsenienue;

e A. ®apkos: I'eomerpus. 7-9 knacc. Tectsl k yueOnuky JI. C. AtanacsiHa u jap.

®I'OC. UznparenncTBO DK3ameH, 2022;
e T['eomerpus. Tematnueckue Tectsl K yueOHuky JI. C. AtanacsiHa u ap. 7 -9 kiacc.

IIpocenienue.

[MU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

e bubGmuoreka [IOK https://m.edsoo.ru/7f4131ce

e Enunas xosuiekius udpoBeix 00pa3oBaTesibHBIX pecypcoB http://school-

collection.edu.ru

e  http://www.fipi.ru

e https://infourok.ru

e Pemry OI'D https://ege.sdamgia.ru
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