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IHHOACHUTEJIBHASA 3ATINCKA

I'eomeTpust Kak OQUH M3 OCHOBHBIX pa3/eioOB LIKOJIBHOM MAaTEMaTHKH, UMEIOIIUNA CBOEH
LENbI0 00ECTeYnTh M3Y4YeHHE CBOMCTB M pa3MepoB (UTYp, MX OTHOWICHHHA M B3aUMHOE
pacroJio’)KeHUE, OINUPACTCSl Ha JIOTMYECKYH0, JOKa3aTeNlbHYH JUHHUIO. [leHHOCTh u3yueHus
r€OMETPHUH Ha YPOBHE OCHOBHOI'O 00ILIEro 00pa30oBaHus 3aK/II0YAETCs B TOM, YTO 00ydarouuiics
YUUTCS TPOBOAMUTH JOKa3aTEJbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUYECHMUS,
JOKa3bIBaTh WMCTHHHBIC YTBEPXKACHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
paccyKJIeHHs «OT IPOTHBHOTOY», OTINYATh CBOMCTBA OT MPU3HAKOB, (HOPMYIHUPOBATH OOpATHBIE
YTBEPKIACHHUS.

Bropoii 11enpi0 u3y4eHus reoOMEeTpUH SIBISIETCA UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa Mpu
pEelIeHUH KaK MaTeMaTHMYeCKHUX, TaK M MPaKTHYECKUX 3a/ad, BCTPEHAIOLIUXCS B peajlbHOU
KU3HU. OOydaroluics TOJKEH HAayYMTbCS OIPENEeNUTh T'€OMETpPUYECKYI0 (Urypy, OmMcarhb
CIIOBaMHU JaHHBIA 4YEpTEX WIM PUCYHOK, HAWTH IUIOIIA/b 3€MEIBHOTO Y4YacTKa, paccUUTaTh
HEOOXOMMYIO JITMHY OITOBOJOKOHHOTO Kalenss Wik TpeOyemble pa3Mmepbl Tapaxa s
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpAasi, BHIUMCIIUTENIbHASA JIMHUS B U3y4YEHUU T'€OMETPHH.
[Ipn pemennn 3agad  MPAKTHYECKOTO — XapakTepa OOydYaloUIUics  y4uTCS  CTPOUTH
MaTeMaTHYeCKUE MOJIENIM PEaJbHBIX JKU3HCHHBIX CHTYallld, NPOBOJUTH BBIYHACICHUS U
OIICHUBATh aJIEKBaTHOCTb MOJIyYEHHOTO pe3yJIbTaTa.

KpaitHe Ba)XHO TMOTYEPKUBATH CBSI3U TEOMETPUU C JAPYTMMH YYEOHBIMH TpeAMETaMH,
MOTHBHPOBaTh  WCIIOJIb30BaTh  OMPEICICHHUS  TeOMETPUYECKHX  (QUTyp ©  TOHSTHI,
J€MOHCTPUPOBATh MPUMEHEHUE MOTYYCHHBIX YMEHUHN B (U3MKE U TEXHUKE. DTH CBI3U Hauboliee
SPKO BUJIHBI B TeMaX «Bektopb», «TpuroHoMeTpuyeckue COOTHOIIEHU», «MeTo1 KOOpIuHaT»
u «Teopema [Tudaropar.

VYueonniii kypc «['eomeTpus» BKIIOYACT CICAYIONIME OCHOBHBIE Pa3JeNibl COJCPIKAHMS:
«['eomerpuueckue ¢urypsl M UX CBOiicTBay, «l3MepeHHe TIeoMeTpHUUECKUX BETUUYHUHY,
«/lexapToBBl ~ KOOpAWMHATHl HA  IJIOCKOCTH», «BeKTopbl», «JIBMKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanust Mo 100Ms».

Ha usydenune ydeOHoro kypca «l'eomerpusi» B 9 kiacce otBoautcs 68 dacoB (2 vaca B
HEJIEIIO).

COJEPKAHUE OBYYEHUA
9 KJIACC

Cunyc, kocunyc, TaHreHc yrioB oT 0 mpo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXJecTBO. POPMYIIbI IPUBEICHUSL.

Pemenune tpeyronpHukoB. Teopema KOCHMHYCOB M TeOpeMa CHUHYCOB. Pemienue
MIPAKTUYECKUX 337a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

IIpeobpazoBanue nogo6us. Ilogo6ue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 Mpon3BENEHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUH OTPE3KOB CEKYIIHX,
TEeOpeMa O KBaJpaTe KacaTeIbHOMU.

Bekrop, anmuHa (MOIynb) BEKTOpa, COHAIPABICHHbIE BEKTOPBI, IPOTHBOIOJIOKHO
HaIIPABJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpalMd HaJ



BeKkTOpamu. PasnoxkeHue BeKTopa 1o AByM HEKOJUIMHEApHBIM BeKTOpaM. KoopauHaTel BEKTOpa.
CkansipHO€ ITPOU3BENECHNE BEKTOPOB, IPUMEHEHUE JUIsl HAXO0KIEHUS JIIMH U YIJIOB.

JlexapToBbl KOOPAMHATBI HA INIOCKOCTH. YPaBHEHUS IIPIMOM M OKPYKHOCTH B
KOOPAMHATAX, IIEPECECUCHUE OKPYKHOCTEH U MPsAMBIX. MeToa KOOPAMHAT U €ro IPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. [[nmrHa okpyxHOCTH. ['panycHas u paguaHHas Mepa yria,
BBIUHCIICHUE JUIMH YT OKpYyKHOCTEH. [1nomans Kkpyra, CeKTopa, CErMeHTa.

JIBYKEHUS IJIOCKOCTH U BHYTPEHHHE CUMMETPHH QUTYp (3JI€MEHTapHBIC TTPECTABICHHUS).
[TapannensHbiii neperoc. [IoBopoT.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHHS TIpOrpaMMbl yueOHOTO Kypca «['eomeTrpusi»
XapaKTEPHU3YIOTCS:

1) naTrpuoTHYeCKOEe BOCIIUTAHHE:

MPOSIBICHUEM HMHTEpeca K TPONIJIOMY W HACTOSIIEMY POCCHUHCKOM MaTeMaTHKH,
LIECHHOCTHBIM OTHOLICHHEM K JIOCTHKEHHUSIM POCCHUHUCKMX MATEeMaTUKOB M POCCHUHCKOM
MAaTEeMaTHYECKOM IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHKEHUM B APYTUX HAYKaxX W MPUKIATHBIX
chepax;

2) rpaskIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMIOJHEHHIO OOS3aHHOCTEH TIpaXJaHMHA M pealu3allid ero Ipas,
MPEJICTaBJICHUEM O MAaTeMaTH4YEeCKHX OCHOBaX (YHKIMOHUPOBAHUS DPA3IUYHBIX CTPYKTYD,
SIBJICHUH, TPOIEAYP TPaXAAHCKOTO oOIiecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCY)KJICHUIO 3TUYECKHX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM HPUMEHEHUEM JIOCTHXKEHUN
HayK{, OCO3HaHUEM BAKHOCTU MOPAIIBHO-ITUYECKUX IPUHIIUIIOB B JIEATEIBHOCTH YUYEHOTO;

3) Tpy10BO€E BOCIIUTAHUE:

YCTAaHOBKOW Ha aKTHMBHOE Y4YacTHE€ B PEUICHUM MPAKTUYECKUX 3a7ad MaTeMaTH4YeCKOMN
HAIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTHYECKOTO 00pa30BaHUs Ha MPOTSHKEHUHN BCel
KU3HU JJIs1 YCHEIHON MpodeCCHOHANBHON JAEATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHUEM HWHIAMBHUAYaJIbHON TpaekTopuu oOpa3oBaHHs W
YKU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYecKOe BOCIIUTAHHE:

CIOCOOHOCTBIO K AMOLIMOHATILHOMY U 3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEIICHUN, PACCYKICHHM, YMEHUIO BUAECTh MaTEMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUS:

OpHUEHTAIMe B JEesITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeACTaBICHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHsS 4YeNOBEKa, MNPHUPOAbI U OOIIECTBA, MOHUMAaHUEM
MaTeMaTH4eCKOW HayKh Kak c(epbl uYeloBeUecKOW MAesTeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAQUUMOCTHU JJIs Pa3BUTHUS [IUBUJIM3ALIUH, OBJIAJICHUEM SI3bIKOM MaTEMATUKH U MaTeMaTUYECKOU
KyJIbTypOM Kak CpEICTBOM TMO3HaHUSI MHpA, OBJIAJIEHUEM MPOCTEUIIMMH HaBBbIKAMU
HCCIIEA0BATENbCKOM IEITEIbHOCTH;



6) ¢usnueckoe BocnuTtanue, (OpMHPOBAHHE  KYJIbTYPbl  3/[0POBbS U
IMOLMOHAIBLHOT0 0JIArOMOJTyYHsI:

TOTOBHOCTBHIO TPHUMEHSTh MAaTeMAaTUYECKUE 3HAHWUS B HWHTEpPECax CBOETO 3I0POBbS,
BEJICHUS 3/I0POBOTO 00pa3a >KU3HH (3I0pPOBOE MHUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATHN U
OTIbIXa, peryispHas (u3mdeckas aKTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBBIKAa pedieKcuw,
MPU3HAHUEM CBOETO ITpaBa Ha OMIMOKY M TAKOTO K€ MpaBa JPYroro 4ejioBeKa;

7) 3K0JI0THYecKoe BOCIIMTAHME:

OpHCHTAIMCH Ha MPUMEHEHHE MaTEMaTHYCeCKUX 3HAHWH JUIS pelleHus 3amad B 001acTv
COXPAaHHOCTH OKPYKAIOIIEH Cpe/bl, TUIAHHUPOBAHHSI TOCTYIIKOB W OICHKA HMX BO3MOXKHBIX
MOCJICJICTBUH JUISI OKPYXKAIOMIEH Cpeibl, 0CO3HAHUEM TJI00ATBHOTO XapaKTepa KOJIOTHYCCKHIX
poOJieM U yTel UX pelIeHNs,

8) apanTanus K U3MEHAIOIMMCSI YCJIOBHAM COIHAILHOM M MPUPOTHON Cpebl:

TOTOBHOCTBIO K JICHCTBHUSAM B YCJIIOBHSIX HEOMPEICIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMITETEHTHOCTH Yepe3 MPAKTHYECKYIO JCSITeILHOCTh, B TOM YHCIIE YMEHUE YIUTHCS y APYTHUX
JIOJICH, PUOOPETaTh B COBMECTHOW JICATEIILHOCTH HOBBIC 3HAHUS, HABBIKM M KOMITCTCHITUN W3
OTIBITA JIPYTHX;

HEO0OX0IMMOCTBIO B ()OPMHUPOBAHWY HOBBIX 3HAHHM, B TOM YHCIIe POPMYITHPOBATH UJCH,
MTOHATHS, THUIIOTE3bI 00 00BEKTaxX W SBJICHUSX, B TOM YHCJIE paHee HEW3BECTHBIX, OCO3HABATh
NePUIUTH COOCTBEHHBIX 3HAHUH W KOMITETEHTHOCTEH, IITAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHTYAIlMiO, BOCIHPHHHUMATH CTPECCOBYIO
CUTYaIlMI0 KaK BBI3OB, TPEOYIONIMA KOHTPMEp, KOPPEKTUPOBATH NMPUHUMAEMbIC PEIICHUS H
JnercTBUs, GOPMYITHPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUS, (GOPMHUPOBATH OMBIT.

METAINIPEAMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neiicTBus:

® BBIABIATh W XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKK MaTEMaTHUYECKHX OOBEKTOB,
MOHATHUM, OTHOIICHUH MEXIYy IOHATUIMH, (OPMYIUpPOBATH OMpPEACICHUS IOHSATHMH,
YCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK KJIacCU(PHUKAIIMU, OCHOBAHUS JIJIs1 0000IICHUS 1
CpaBHEHUS, KpUTEPUHU TIPOBOIUMOTO aHAJIH3a;

® BOCIPUHHUMATH, (HOPMYIUPOBATH U MPEOOPA30BHIBATH CYXKACHUSA: YTBEPIUTEIbHBIC U
OTpUIaTeNIbHbIE, €MHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

® BBIABIIATH MaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M IMPOTHBOPEUHs B (paKTax,
JTAHHBIX, HAONIONEHUSAX M YTBEPXKICHUSX, MpeAaratb KPUTEPUH Js BbISBICHUS
3aKOHOMEPHOCTEH U MTPOTUBOPEUHIA;

e JleNaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOU€HHUI, YMO3aKIIFOUEHHUI 10 aHAJIOTUH;

e pa3bupath 10Ka3aTeIhCTBA MATEMATUYECKUX YTBEP)KIECHUH (TIPSIMbIE U OT IPOTUBHOTO),
MIPOBOJUTH CAMOCTOSITENIFHO HECTIOXKHBIE JI0Ka3aTelhCTBA MaTeMaTHUECKUX (PaKToB,
BBICTPaWBaTh apTyMEHTAIIUIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 0OO0CHOBBIBATH
cOOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTH CcHOCOO pemieHus y4eOHOW 3amaud (CpaBHMBATh HECKOJIHKO BapUaHTOB
pelieHus, BeIOUpaTh Hauboiee MOAXOMSIINNA C YIETOM CaMOCTOSITENILHO BBIJCIEHHBIX
KPUTEPHEB).



ba3oBble ncciaegoBarebCKHe IeiCTBHA.

WCIIOJb30BaTh ~ BONPOCHI  KAaK  MCCIEAOBATEIILCKUNM  MHCTPYMEHT  IMO3HAHUS,
(hopMyITUpOBaTh BOMPOCH], GUKCUPYIONINE TPOTHBOPEYHE, TPOOIEMY, CaMOCTOATEIBHO
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (JOPMHPOBATH THIIOTE3Y, apIryMEHTHPOBATH CBOIO
MO3UINIO0, MHCHUE,

MPOBOJIUTHh [0 CAaMOCTOATEIFHO COCTaBJICHHOMY IUIAHY HECJIOXKHBIA HKCIIEPUMEHT,
HEOOJIBIIIOE HWCCIICIOBAaHUE TI0 YCTAHOBJCHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MKy COOOM;

CaMOCTOSITEIBHO  ()OPMYJIMPOBaTH  OOOOIIEHUS W  BBIBOJABI [0  pe3yJibTaTaM
MPOBEAECHHOTO HAOJIO/IEHUS, UCCIEAOBaHUs, OLIEHUBATh JOCTOBEPHOCTh IMOIYYCHHBIX
pe3ynbTaTOB, BRIBOJIOB U 0000IICHHUIA;

IMPOTHO3UPOBATH BO3MOKHOC PAa3sBUTUC ITPOLECCA, 4 TAKKE BBIABUTATb MPCAIIOJIOKCHUSA
0 €ro pasBUTHUHU B HOBBIX YCJIOBUAX.

Pa6ora ¢ undpopmanmueii:

BBISIBJISITh HEIOCTATOYHOCTh M U30BITOYHOCTH HH(OPMALIMH, JaHHBIX, HEOOXOAUMBIX JUIS
pelIeHus 3a/1a4H;

BBIOMpATh, AHATU3UPOBATH, CHUCTEMATHU3HPOBAThb U HHTEPIPETUPOBATh HH(POPMALIUIO
Pa3IMYHbIX BUJIOB U (POPM MpEACTaBICHUS;

BbIOMpaTh (OpMY MpecTaBlieHuss HHGOPMAIMU U WUTIOCTPUPOBAThH pelllaeMble 3a/1auu
cXeMaMu, AuarpaMMamH, HHOU rpadukoi U uX KOMOUHALIUAMY;

OLIEHUBAaTh HAAEKHOCTh MH(OPMAIMK MO KPUTEPHUSIM, HMPEUIOKEHHBIM YUUTENIEM WU
c(OpMYJINPOBAHHBIM CAMOCTOSTENBHO.

KomMMyHMKaTUBHBbIE YHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUSA:

BOCTIPHHUMATH U (POPMYIHPOBATH CYKJICHHS B COOTBETCTBUH C YCIOBUSIMH M LEISIMHU
oOIIeHns, SICHO, TOYHO, TPAaMOTHO BBIPAXaThb CBOIO TOYKY 3pPEHHS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 1O XOJy PEIICHHs 3a/add, KOMMEHTHPOBAThH
MOJIyYeHHBIH Pe3yJbTaT;

B X0J/i¢ 00CYX/IEHHsI 33aaBaTh BOIIPOCHI IO CYIIECTBY O0OCYKAaeMON TEMBI, IIPOOIEMBI,
perraeMoii 3a/1auu, BBICKA3bIBaTh W/IEH, HALICIICHHBIC HA OUCK PEIICHUS, COMOCTABIISATD
CBOU CYXJICHHS C CYXKJCHHUSAMH JPYIHX YYaCTHHKOB JMANOTa, OOHAPYKUBATh pa3iIHyHe
U CXOJICTBO IIO3MIMH, B KOPPEKTHOW Qopme (OopMyIupoBaTh pasHOTIACUS, CBOM
BO3pa)KEHMUS,;

IPEACTAaBIATh PE3yNbTaThl PEIICHHS 33/1a4d, SKCIICPUMEHTA, MCCIEJOBaHUs, MPOEKTa,
CaMOCTOSITEIFHO BBIOMpATh (OpMaT BBICTYIUIGHUS C Y4E€TOM 3ajady NpPE3CHTAIMH U
0CcOOCHHOCTEH ayIUTOPHU;

MOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHTHON ¥ MHIMBUIYaJIbHOM pabOThI pH
pelIeHny yueOHBIX MaTeMaTHYeCKUX 33/1a4;

NPUHUMAThH 1IeJIb COBMECTHOU NIEATENBbHOCTH, MJIAHUPOBATh OPraHU3allli0 COBMECTHOM
paboThl, pacpenensTh BUIbl paboT, 10roBapuBaThcs, 00CYKIaTh MPOIECC U Pe3yabTar
paboTbI, 060011aTh MHEHHS HECKOJIBKHX JIIOJIEH;

y4acTBOBAThH B I'PYIIOBBIX opMax paboThl (00CyKaeHHsl, 0OMEH MHEHUSMHU, MO3TOBbIE
LITYPMBI U JIpYTHE), BBIOJIHATH CBOIO YacTh pabOThl U KOOPIMHUPOBATH CBOM JAEHCTBHS
C IpYTMMH YJIeHAMH KOMaH/bl, OLEHUBATh Ka4eCTBO CBOETO BKJIAJa B OOLIMH MPOIYKT
110 KpUTEPHUIM, C(HOPMYITUPOBAHHBIM YJACTHUKAMU B3aUMOJICHCTBUSI.



PerJIﬂTHBHLIe YHUBEPCAJIbHBIC yqeﬁnble aeidcTBuA

Camoopranmsanms:
® CaMOCTOATEIbHO COCTaBIATH IUIAH, aNTOPUTM pEUICHUs 3aAaud (WIM €ro 4acThb),
BBIOMpaTh C€roco0® pemeHust C Y4ETOM HMMEIOMIMXCS PECypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUpPOBaTh M KOPPEKTHPOBATb BapUaHThl PELICHUN C Y4ETOM
HOBOH MH(pOpPMAITUH.
CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJVIEKT:
® BJAJIETh CIIOCOOAMHU CAaMOTPOBEPKH, CAMOKOHTPOJIS IMpoIllecca M pe3yibTaTa perIeHus
MaTeMaTUIECKOM 3a1a9Hu;
® MpeABHJAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IpPH PEIICHUU 3aJa4yl, BHOCUTH
KOPPEKTHUBBI B JESATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSTENbCTB, HAalJEHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;
® OILEHMBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABIEHHOM 1€ U YCIOBUSM,
OOBSACHATH MPUYMHBI JOCTHXKEHUS WJIM HEJOCTUKEHUSI 1IeJIU, HaXOJUTh OLINOKY, 1aBaTh
OIIEHKY TPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATDBI

K koHmy oOydeHuss B 9 kJacce oOydarOmMICS TMOTYYUT CIACAYIOMNUE TPEIMETHBIC
pe3yIbTaThI:

3HaTh TPUTOHOMETPHYECKHE (YHKIMH OCTPBIX YIJIOB, HAXOJUTh C HX IOMOUIBIO
pasNM4yHBIE  DJIEMEHTHI  MPSMOYTOJILHOTO  TPEYTrOJIbHUKA  («pEIIeHHE  MPSMOYTrOJbHBIX
TPEYroabHUKOB»). HaxomuTh (C MOMONIBIO KAJIBKYISATOPA) JJIWHBI W YIJIbI JJI1 HETAOJUYHBIX
3HA4YEHMII.

[Tome30BaThbes hOopMylIaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIIECTBOM
JUTsl HAXOXKICHUSI COOTHOIIECHUIH MEX]Ty TPUTOHOMETPUICCKUMU BEIIMIHMHAMM.

Hcnonp3oBaTh TEOPEMBbl CHHYCOB M KOCHHYCOB JUISI HAXOXJICHUS PA3JIMYHBIX 3JIEMEHTOB
TPEYrOJIbHUKA («pPEIICHUE TPEYTOJIBHUKOBY), MPUMEHATh MX IPH PEIICHHH T'€OMETPHYECKUX
3ajay.

Brnaneth moHsATHAMU MPeoOpa3oBaHusl MOJA00MsS, COOTBETCTBEHHBIX DJIEMEHTOB I10I00HBIX
¢uryp. [lomp30BaThcs CBONCTBAMU 1MOI00MS TPOU3BOJIBHBIX (DUTYp, YMETh BBIYUCIATH JJIHHBI U
HAXOJIUTh YIJIbl Y MOJ0OHBIX Guryp. [IpuMeHsATh CBOWCTBA MOJOOMS B NMPAKTUYECKHUX 3a/1a4ax.
YMeTh NpUBOAUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonb30BaThcs TEOpEeMaMu O TPOM3BEICHUH OTPE3KOB XOPI, O MPOU3BEICHUU OTPE3KOB
CEKYIIIHX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThcsl BEKTOpaMH, MOHUMATh HMX TEOMETPUYCCKUH U (U3UYCCKHU CMBICI,
MPUMEHSITh UX B PEUICHHMH T€OMETpUYECKUX U Qu3ndeckux 3amad. [IpumeHsATh cKalspHOE
MPOU3BEICHNE BEKTOPOB I HAX0XK/IEHUS JUIMH U YTIIOB.

[Tonb3oBaThcst METOJIOM KOOPAWHAT Ha IUJIOCKOCTH, MPUMEHSATh €ro B PEIICHUU
r€OMETPUUECKUX M MPAKTUYECKUX 33]ad.

Brnagers moHATHSAMU MPaBUILHOTO MHOTOYTOJBHHKA, JIHMHBI OKPY>KHOCTH, JUIMHBI TyT'U
OKPY)KHOCTH H paJWaHHOW Mepbl yria, YyMeTb BBIYHMCIATH IUIOMAJb Kpyra U €ro 4acreil.
[IpuMeHSTh MOTYYeHHbIE YMEHUS B TPAKTHUECKUX 3ajauax.

Haxomuth ocu (wiu TEHTPBI) CUMMETPUH (DUTYp, TMPUMEHSTH ABMKEHHS TUIOCKOCTH B
MPOCTEHIINX CITydasX.



[IpuMeHsTH MONy4YEeHHBIC 3HAHUA HA MPAKTHUKE — CTPOUTHh MAaTEMaTHYECKHE MOJENH IS
3a7a4u peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOILINE BBIYUCICHHUS C IPUMEHEHUEM TIO00HS
U TPUTOHOMETPUYECKUX (DYHKIUH (TI0JTB3YSChH, I71€ HEOOXOUMO, KAIBKYISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 Tpuronometpus. Teopembl KOCUHYCOB U 16 1 0 bubnnorexa [JOK
CHHYCOB. PelieHne TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
[IpeoGpaszoBanue nmomobus. Metpuueckue bubnuoreka [IOK
2 10 1 0
COOTHOIIICHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
3 B 12 1 0
SKTOPH https://m.edsoo.ru/7f41al2c
bub OK
4 JlexapTOBBI KOOPIMHATHI HA TNIOCKOCTH 9 1 0 h tI/tIDJsI:I;I/(r)rT\.eeI;asi.ru [7fa1a12¢
;| oo | o o Do ox
pyx R HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomazeit
bu6mmoreka [JOK
6 6 0 0
JlBIKeti II0CKoCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHUE, 0000IICHNE, 7 5 0 bu6mmoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
, Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl
Omnpenenenue
1 TPUTOHOMETPUYECKHUX (PYHKITHIA 1 0 0 Brbmiorexa LIOK
P P YHIEH 03.09.2024 | https://m.edsoo.ru/8al424bc
yriaoB ot 0° 1o 180°
2 @DopMyITBI TPUBEICHAS 1 0 0 04.09.2024
bu6mmoreka [IOK
3 Teopena Kocitirycos ! 0 0 10.09.2024 | https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1 0 0 11.09.2024
bu6mmoreka [IOK
> Teopena Kocitirycos ! 0 0 17.09.2024 | https://m.edsoo.ru/8a142d5e
bu6mmoreka [JOK
0 Teopewa ciirycos 1 0 0 18.09.2024 | https://m.edsoo.ru/8al42e8a
7 Teopema cuHycOB 1 0 0 94.09.2024
8 Teopema cunycoB 1 0 0 95.09.2024
9 HaxosxaeHnne JyiiH CTOpOH U 1 0 0 bu6mmoreka [JOK
BEJINYHH YTJIOB TPEYTOJILHUKOB 01.10.2024 | https://m.edsoo0.ru/8a1430b0
10 Pemenne 1 JLHUKOB 1 0 0 Bubmiorexa LIOK
CHICHHE TPEYTO © 02.10.2024 | https://m.edsoo.ru/8al42ac0
11 Pemenue TpeyroapHuKoB 1 0 0 bubnuorexa [IOK



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0

08.10.2024 | https://m.edsoo.ru/8al42acO
12 Pemenue TpeyroapHUKOB Bubnnorexa HOK
09.10.2024 | https://m.edso0.ru/8al42ac0
13 Pemenue TpeyroipHUKOB Brbmiorexa LIOK
15.10.2024 | https://m.edsoo.ru/8al42ac0
14 [IpakTueckoe npyuMeHEeHHE bubnnorexa [JOK
TEOpPEM CHHYCOB U KOCHHYCOB 16.10.2024 |  https://m.edso0.ru/8al42c3c
15 [IpakTHueckoe NpuMeHEeHHe
TEOPEM CUHYCOB U KOCHHYCOB 22.10.2024
16 KonTponbHas paborta o teme bubnuoreka [IOK
"PerieHne TPEyroJbHUKOB" 23.10.2024 | https://m.edsoo0.ru/8a14392a
17 [TonsiTne o npeobpazoBaHUU bubnuoreka [IOK
000U 05.11.2024 | https://m.edsoo.ru/8a143ab0
18 CoOTBETCTBEHHBIE DJICMEHTHI bu6mmoreka [IOK
MoT00HBIX UTYp 06.11.2024 | https://m.edsoo.ru/8al43ded
19 CoOTBETCTBEHHBIE 3JIEMEHTHI
MoI0OHBIX puryp 12.11.2024
Teopema o npousseneHun
20 OTPE3KOB XOP/I, TEOPEMA O bubmuoreka [JOK
MIPOU3BEICHUN OTPE3KOB CEKYIIIHX, 13.11.2024 | https://m.edsoo.ru/8a14406e
TeopeMa O KBaJpaTe KacareabHOu
Teopema o npousBeneHun
91 OTPE3KOB XOpJ, Teopema o bubnnoreka [JOK
MIPOM3BEICHUN OTPE3KOB CEKYINHUX, 19.11.2024 | https://m.edsoo.ru/8al441a4
TeopeMa O KBaJipaTe KacaTeabHOU
Teopema o mpousBeeHUN
22 0Tp(1:31<013 XO]l;)I[ TeolfeMa 0 Bubmiorexa LIOK
’ 20.11.2024 | https://m.edsoo.ru/8al442da

NMPOU3BCACHUN OTPC3KOB CCKYIIUX,



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da

TeopeMa o KBaJpaTe KacaTelbHOU

IIpuMeHeHne TeopeM B pellIEeHUN

bubmuoreka [JOK

23 reOMETPUYCCKUX 3a/1a4 26.11.2024 | https://m.edso0.ru/8a143f06
24 [IpuMeHeHne TeopeM B pelICHUN bubnuorexa [JOK
reOMETPUYCCKUX 3a/1a4 27.11.2024 | https://m.edso0.ru/8al443fc
o5 [IpuMeHeHne TeopeM B PELIEHUH bubnnorexa [JOK
reOMETPUYECKUX 3a/1a4 03.12.2024 | https://m.edsoo.ru/8a144578
KonTponsHas pabora o teme
26 "[IpeoOpa3oBanue moaoous. bubnnorexa [JOK
Mertpudeckue COOTHOIIICHHUS B 04.12.2024 | https://m.edsoo.ru/8al447a8
OKpyXHOCTH"
OrnpeneneHne BEKTOPOB.
27 d)nls)nieCKHﬁ u FeOMszI/I'—IeCKI/Iﬁ bubmmorexa LIOK
10.12.2024 | https://m.eds00.ru/8a144960
CMBICIT BEKTOPOB
28 CIio’)xeHue U BBIYUTAHUE BEKTOPOB, bubmuorexa [JOK
YMHO>KCHHE BEKTOPA Ha YUCIIO 11.12.2024 | https://m.edsoo.ru/8al44a8c
29 Clio’)xeHue U BBIYUTAHUE BEKTOPOB, bubmuorexa [JOK
YMHOKEHHE BEKTOPA Ha YUCIIO 17.12.2024 | https://m.edsoo.ru/8a144d52
30 CrnosxeHue ¥ BBIYUTaHHUE BEKTOPOB,
YMHOKEHHE BEKTOPA Ha YUCJIIO 18.12.2024
31 Pasnoxxenue BekTopa 1o 1Bym
HEKOJIJTUHEAPHBIM BEKTOPaAM 24.12.2024
32 Koopaunats! BekTOpa Bubmiorexa LIOK
25.12.2024 | https://m.edsoo.ru/8al44fbe
CkansipHO€ NIPOU3BENECHUE
33 BeKTOIfOB er(lf HpI/IM:HeHI/Ie JUISt bubnmorexa HOK
’ 08.01.2025 | https://m.edsoo.ru/8a14539c
HaXO0XJICHUS JUIUH U YIJIOB
34 CkansipHO€ MpOU3BENECHUE bubnuorexa [IOK



https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c

BEKTOPOB, €r0 IPUMEHEHUE IS 14.01.2025 |  https://m.edso00.ru/8a14550e
HAXO0XICHUS JUIHH U yTIIOB
35 Pemenue 3ama4 ¢ momompio bu6mmoreka [{OK
BEKTOPOB 15.01.2025 | https://m.edsoo.ru/8al44c3a
36 Pemenne 3ama4 ¢ momompio bubmmoreka [{OK
BEKTOPOB 21.01.2025 | https://m.edsoo.ru/8a1458c4
37 [IpuMeHeHne BEKTOPOB IS
pereHus 3a1a4 GU3NKU 22.01.2025
38 KonTponsHas paborta o teme bubnnorexa [JOK
"BekTopsr" 28.01.2025 | https://m.edso0.ru/8a145b08
39 JlexkapTOBBI KOOPAMHATHI TOUSK Ha
TIJIOCKOCTH 29.01.2025
40 VYpaBHeHUE NpsMoin Bubnuorexa LIOK
04.02.2025 | https://m.edsoo.ru/8al45c48
41 VYpaBHeHUE NpsMoin 05.02.2025
42 YpaBHEHHE OKPY)KHOCTH bubmmorexa LIOK
11.02.2025 | https://m.edsoo.ru/8al14635a
43 KoopnuHatsl Touek nepeceyeHus bubmuoreka [JOK
OKPY>KHOCTH H IIPSIMOi 12.02.2025 | https://m.edso0.ru/8a146620
MeTo1 KOOpAMHAT MIPH PEIICHUU
44 F€OMETPHYCCKHX 3a/1a4, 18.02.2025
MPAKTUYECKUX 33734
MeTo1 KOOpAUHAT MIPH PEIICHUU
45 r€OMETPUUECKHX 3a/1ay, 10.02.2025
MPAKTUYECKUX 33734
46 MeTo1 KOOpAWHAT TIPH PEIICHUU
FeOMETPUUECKHX 3a/1ay, 25.02.2025



https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620

MMPAaKTUYCCKUX 3adaY

KonTtposneHas paboTa o teme

bu6mmoreka [{OK

4 ;i[ziizzz? KOOPJHHATEL Ha 26.02.2025 | https://m.edsoo.ru/8al46e0e
48 [IpaBHIIbHBIE MHOTOYTOJIBHUKH, bubnuorexa [JOK
BBIUHCIICHUE WX JJIEMEHTOB 04.03.2025 | https://m.edsoo.ru/8al46fda
bubnuoreka [JOK
49 Hueno z. JliuHa OKpyKHOCTH 05.03.2025 https://m.edsci.ru/8a1472c8
bubnuoreka [JOK
S0 Huero m. JlnHHa OkpyKHOCTH 11.03.2025 https://m.edS(])_E).ru/8a14714c
o1 JlivHa oyru OKpY»KHOCTH 12.03.2025
52 Pannannas mepa yria Bubnuorexa LIOK
18.03.2025 | https://m.edsoo.ru/8al4714c
53 [Lnomane kpyra, cekropa, bubmuorexa [JOK
cerMeHra 19.03.2025 | https://m.edso00.ru/8al47426
54 [lnomane kpyra, cekropa, bubnuorexa [JOK
cerMeHTa 01.04.2025 | https://m.edsoo0.ru/8al47750
55 [Inomane kpyra, cekropa, bubmuoreka [JOK
cerMeHTa 02.04.2025 | https://m.edso0.ru/8al47750
56 [ToHsATHE O IBUKEHUU IIIIOCKOCTHA bubmmorexa [JOK
08.04.2025 | https://m.edso0.ru/8al147c82
57 [TapamiensHbIN IEPEHOC, TOBOPOT bubmmorexa LIOK
09.04.2025 | https://m.edsoo.ru/8al147f16
58 [TapannenbHbIi mepeHOC, TOBOPOT bubnmorexa HOK
15.04.2025 | https://m.eds00.ru/8al47f16
59 [TapannenpHbIi mepeHOC, TOBOPOT

16.04.2025



https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16

60

[TapamienpHbIN IEPEHOC, TOBOPOT

22.04.2025

61

[IpuMeHeHne NBUKEHUI ITpU
peuieHun 3aaqy

23.04.2025

bu6mmoreka [{OK
https://m.edso0.ru/8a1480e2

62

KonTposnsHast paboTa mo Temam
"[IpaBusibHBIE MHOTOYT OJIbHUKH.
OKpyXHOCTb. JIBH>KEHUS
miockocTu"”

29.04.2025

63

[ToBTOpeHnue, o6o0IICHNE,
CHCTEMAaTH3aIs 3HAHWH.
N3mepenune reoMeTpuaecKux
BeNUYUH. TPeyroJbHUKN

30.04.2025

bu6moreka [IOK
https://m.edso0.ru/8a148524

64

[ToBTOpEeHue, 0600IICHNE,
cUCTeMAaTH3aIys 3HaHUH.
[TapannensHble U
MepIEHIUKYIISIPHBIC TIPSIMBbIE

06.05.2025

bu6mmoreka [IOK
https://m.edso0.ru/8a148650

65

[ToBTOpEeHue, o600IICHNE,
CUCTeMaTH3allMsl 3HAaHHUH.
OKpYXHOCTb U KPYT.
I'eomeTrpuueckre NOCTPOEHUSI.
VYTIbl B OKPYKHOCTHU

07.05.2025

66

[ToBTOpEHUE, 0000IICHNE,
CHUCTEMAaTU3AIUs 3HAHWH.
Brucanubie ¥ OIMCaHHEBIC
OKPY>XHOCTH MHOTOYTOJIbHUKOB

13.05.2025

67

Htoropas KOHTPOJIbHasA pa60Ta

14.05.2025

bu6mmoreka [JOK
https://m.edso0.ru/8a148920

68

[ToBTOpenue, 06061IeHNE,



https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920

CUCTEMAaTU3alus 3HaAaHNHI

20.05.2025

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

Maremaruka. ['eomerpusi: 7 - 9-e kimacchl: 6a30BbIi YpOBEHb: YUeOHUK; 14-¢ U3qaHme,
nepepaboranHoe, 7-9 kinace/ Aranacss JI.C., Byry3os B.®., Kagommnes C.b. u np.,

Axmmoneproe obmectBo «M3narensctBo «IIpocsemenuey, 2022

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

1. I'aBpuioBa H.®. [Toypounsie pa3zpadbotku no reomerpun. 9 xiracc. M.: BAKO, 2021 — (B
MTOMOTIh MKOJEHOMY YYHTEIIIO)

2. l'eomeTpus 7 — 9 KIIacChl: 3aJ1a4M HAa TOTOBBIX YepTex)ax it moAroToBku k A u EI'D /
3.H. Banasa. — PocroB-Ha-/lony: M3marensctBo «DeHuKC, 2023

3. 'eometpus. 9 xnacc. KonTpoasubie m3meputenbabie Matepuansl / JI.I°. Myxun, A.P.

Ps3anoBckuii. — M.: M3garenscTBo «OKk3ameny, 2023

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. http ://www.openclass.ru/node/226794

2. http://forum.schoolpress.ru/article/44

3. http://www.informika.ru/projects/infotecli/school-collection/



