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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJUH U3 OCHOBHBIX Pa3/eloB MIKOJILHOM MaTeMaTUKU, UMEIOIIUI CBOEH 1eIbI0 00€CeUnTh N3yYeHHE
CBOMCTB M pPa3MepoB (PUIyp, MX OTHOLIEHUH M B3aMMHOE PACIOJIOKEHHE, ONMUPAETCS Ha JIOTHYECKYIO, TOKa3aTEJIbHYIO
auHuio. L[eHHOCTh H3yueHusi TeOMETpUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs 3aKIOYaeTcs B TOM, 4YTO
OOy4Yaronuiicss Y4YUTCS MPOBOJUTH JOKAa3aTEJIbHBIE PACCYXIEHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOYEHUS, JI0Ka3bIBaTh
UCTUHHBIC YTBEPKACHUA U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYXKIAECHUS «OT MPOTUBHOTO», OTINYATh
CBOMCTBa OT NMPU3HAKOB, (OPMYIUPOBATH OOPATHHIE YTBEPKICHUS.

Bropoil 1enb0 HM3ydyeHHUs TEOMETPHM SBIISIETCS HMCHOJb30BaHME €€ KaK MHCTPYMEHTa NpH pEUIeHUH Kak
MaTE€MaTUYECKHX, TaK U MPAKTUYECKUX 3aJlay, BCTPEYAIOLIUXCS B peaibHOM Ku3HU. OOyyaromuiicss AOJKEH HAay4YHThCS
OTpEAEIUTh T'€OMETPUUYECKYIO (QUTypy, ONUCATh CIOBAaMHM JAHHBIM 4epTEX WM PUCYHOK, HAUTH IJIOLIAAb 3€MEJILHOTO
y4acTKa, paccuuTaTh HEOOXOJMMYIO JJIMHY ONTOBOJOKOHHOTO Kabensl win TpeOyemble pa3Mephl rapaxka s aBTOMOOUJIS.
OTOMy COOTBETCTBYET BTOpas, BBIYMCIWTEIbHAS JMHUSA B U3y4eHMM reoMmeTpuu. IIpu pemeHnu 3agad MpakTHYECKOTO
XapakTepa OOYy4YaloIIMICS YYUTCA CTPOUTh MATEMATUYECKHE MOJIETU PEANbHbIX XU3HEHHBIX CHUTYyallUi, MNpPOBOAUTH
BBIYMCIICHHS U OLIEHUBAThH aJIEKBaTHOCTh IMOJYYEHHOTO PE3yJIbTaTA.

KpaiiHe BaxHO MOAYEPKUBATH CBA3M T'€OMETPUHU C APYTMMU Y4EOHBIMH NpeaMeTaMH, MOTUBUPOBATH HCIIOJIb30BAThH
OTIpe/IeNIEHUs] TEOMETPUUECKUX (PUTyp M TOHATUN, NEMOHCTPUPOBATH MPUMEHEHHE MOJYYEHHBIX YMEHMH B (QU3UKE U
TEXHUKE. OTU CBSI3M Hambojee s[pkKo BUAHBI B Temax «Bekrops», «TpuroHomerpuueckue COOTHOLIEHUs», «MeTon
koopauHa™» u «Teopema ITudaropa.

VYueonslii kypc «I'eoMeTpus» BKIIOYAET CAEAYIOIINE OCHOBHBIE pa3zielnbl coaepkanus: «['eomerpuueckue Gpurypsl u ux
CBOMCTBaY, «V/3MepeHne reOMETPUYECKUX BEIUYNUHY», «JleKapTOBbl KOOPAMHATHI HA IUIOCKOCTH», «BEeKTOpb», «JIBHKEHUS
miockocTy, «IIpeobpasoBaHus MOIO0US.

Ha u3yuenue yue6Horo xkypca «I'eomerpusi» oTBoguTcs B 9 kjacce — 68 yacoB (2 yaca B HEZIEIIO).



COJEPXXAHME OBYUYEHUA

Cunyc, kocunyc, TanreHc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIbI TPUBEICHUS.

Pemenue TpeyronbHUKOB. TeopeMa KOCHHYCOB U T€OpEMa CUHYCOB. PellleHne mpakTH4ecKuX 3a/1ad ¢ UCIOJIb30BAaHUEM
TEOPEMBbI KOCUHYCOB U TEOPEMBI CUHYCOB.

IIpeo6pa3oBanue nonodus. [lorodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa 0 NpPOW3BEACHUH OTPE3KOB XOPJA, TEOPEMBI O IMPOMU3BEICHHUHM OTPE3KOB CEKYIHUX, T€OpeMa O KBaaparte
KacaTeJIbHOM.

BekTtop, amuHa (MOJydb) BEKTOpa, COHANpaBICHHBIE BEKTOPBI, IPOTUBOIOJIOKHO HANpaBJICHHbIE BEKTOPHI,
KOJUIMHEApPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMNEpallMd HaJa BEKTOpaMu. Pa3zjoxeHue BeKTopa IO JBYM
HEKOJUTHHEapHbIM BekTopaM. Koopannatel BekTopa. CKalsipHOE MPOU3BEIACHHE BEKTOPOB, MPUMEHEHHE JUISI HAXOXKICHHS
JUTMH ¥ YTJIOB.

JlekapTOBbI KOOPAWHATHI Ha IUIOCKOCTH. YpaBHEHHUS TPSIMOM W OKPYXKHOCTH B KOOpPJAMHATAX, IEPECEUYCHUE
OKpY>KHOCTEH U NpsAMBIX. MeTo1 KOOpAUHAT U €ro IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYroJibHUKU. J[TMHA OKpyKHOCTU. I'pamycHas W paauaHHass Mepa yria, BBIYMCIEHUE JUIMH YT
OoKpyxHocTeil. [Inomanes kpyra, ceKTopa, CerMEeHTa.

JIBUKEeHUsI TUIOCKOCTU M BHYTPEHHUE CUMMETpUU QUryp (3semMeHTapHble npenacraBieHus). [lapanienbHblil mepeHoc.
[ToBopor.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA «I'EOMETPUS» HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJIbTAThl OCBOCHUS MTPOTPaMMbI YIeOHOTO Kypca «I'eoMeTpus» XapaKTepHU3yOTCs:

1) naTrpuoTHyYecKoe BOCIUTAHME:

MPOSIBJICHUEM HWHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCUHUCKOM MaTEMAaTHKH, LEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSAM POCCHMCKUX MATEMATHKOB U POCCUHUCKON MAaTEMAaTHYECKOW IIKOJbI, K UCHOJIb30BAaHUIO 3TUX JOCTHKCHUN B
JIPYTUX HayKax W MPUKIIAIHBIX chepax;

2) rpaxIaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0SI3aHHOCTEN rpaXkJaHWHA U peau3alluy ero npas, IPeACTaBICHUEM O MAaTeMaTUYECKUX
OCHOBax (PYHKIIMOHUPOBAHMS PA3IUUHBIX CTPYKTYD, SIBICHHH, MPOIEAYpP TPa)KJaHCKOTO OOIIecTBa (HAmpuMmep, BBHIOOPHI,
OTPOCHI), TOTOBHOCThIO K OOCYXKJIEHHMIO ATHYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUMN
HayKH, OCO3HAHUEM Ba)KHOCTH MOPAIbHO-3TUYECKUX MPUHIUIIOB B JIESITEIbHOCTH YYEHOTO;

3) TpyaoBOe BOCIMTAHUE:

YCTAHOBKON Ha aKTUBHOE y4acTHE B PEIICHUU MPAKTUUECKUX 3a7a4 MAaTeMaTUYECKOW HaIpaBICHHOCTH, OCO3HAHUEM
BAXXHOCTH MaTeMAaTHUYECKOro 00pa3oBaHusl Ha MPOTSHKEHUU BCEH KU3HU ISl YCIIEITHOW MTPo(eCcCUOHANILHON JIESITEIbHOCTH U
pPa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM M TMOCTPOCHHEM WHIIMBHUIYATbHOU TPACKTOPUU OOpa3oBaHUSA U
’KU3HEHHBIX TJIAHOB C YU4ETOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K 3MOIIMOHAIBHOMY M 3CTETHUUECKOMY BOCIPHUSITHIO MaTeMaTHYECKUX OOBEKTOB, 3aJad, PEIICHHM,
paccyXaeHuN, YMEHUIO BUJIETh MaTEMAaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpHEHTAIleH B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS YeJIOBEKa, MPUPOIbI U OOIIECTBA, TOHUMAHUEM MaTEMaTHUYECKON HayKu Kak cephbl YeTOBEUECKON JEATEeIbHOCTH,



3TanoB €€ pa3BUTUSA U 3HAYMMOCTH JUISl Pa3BUTHUS LIMBWIM3ALMHU, OBJIAJCHUEM SA3BIKOM MAaT€MaTHKH U MaTEeMaTHYECKOU
KyJIbTYpO#l KaK CpEJCTBOM MO3HAHUS MUPA, OBJIAJIEHUEM IPOCTENIIMMHU HaBBIKAMH HCCIIEOBATENBCKOMN IEATEIbHOCTH;

6) pusnyeckoe Bocnuranue, GOPMUPOBAHNE KYJIBTYPHI 3A0POBbS M IMOLMOHAJIBHOIO 0JIArOIOJIYYHS:

TOTOBHOCTBIO MPUMEHATh MATEMATUUECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbs, BEICHUS 3J0POBOr0 00pa3a KU3HU
(3mopoBoe mHTaHHMe, COaTAaHCHPOBAHHBIA PEXKUM 3aHATUH H  OTAbIXa, pEryiaspHas (Qu3uueckas AaKTHBHOCTB),
c(hOpMUPOBAHHOCTHIO HaBbIKa peIeKCUH, TPU3HAHUEM CBOETO IIpaBa Ha OMMOKY M TAKOTO e MpaBa APYroro 4yeloBeKa;

7) 3K0JI0OrHYeCcKOoe BOCIIMTAHUE:

OpUEHTallMe Ha NMPUMEHEHHE MAaTEMaTHMYECKUX 3HAHWM JUIsl pellieHus 3a7ad B 00JIACTU COXPAHHOCTU OKpY’Karolen
Cpenbl, IUIAHUPOBAHUS IOCTYIKOB M OLIEHKM HMX BO3MOXHBIX IOCIEICTBUN I OKPYXKAKOIIEH Cpeabl, OCO3HAHHEM
IJ1I00aJIbHOIO XapakTepa 3KOJOTUYECKHUX MPOOJIEM U MyTel UX pEeLIeHUs;

8) ajanTanus K U3MEHSIOIMMCSH YCJIOBHUAM COLUAIBHON U MPUPOAHOM CPebl:

TOTOBHOCTBIO K JICWCTBUSIM B YCIIOBHSIX HEOINPEACIEHHOCTH, ITOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4YeEpe3
MPAKTUYECKYIO JEATEIbHOCTh, B TOM YHUCIIE YMEHHE YUUTHCS Y JPYTHX JIOAEH, MPUOOpETaTh B COBMECTHOU NEATEIBHOCTH
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HE0OXOAMMOCThIO B (DOPMUPOBAHMHM HOBBIX 3HAHUM, B TOM uucie (HOPMYIUPOBATh HJIEU, MOHATHUS, THIOTE3bl 00
00BEKTaxX U SIBJICHUSX, B TOM YHCJIE paHEe HEM3BECTHBIX, OCO3HABATh NE(ULIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH,
ILUIAHUPOBATH CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBAaTh CTPECCOBYIO CHUTYAllMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYallMIO KakK BBI30OB, TPeOYOIIUi
KOHTPMEDP, KOPPEKTHUPOBATh MPUHUMAEMbIE PEUICHUS U JNEUCTBUS, (HOPMYIUPOBATh U OLEHUBATH PUCKU U TOCIEACTBUS,
(hopMUpOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3HaBaTeqbHBIC YHUBEPCATbHBIC YUeOHbIE 1eiiCTBUSA

ba3oBble Jiornueckue aeiicTBUA:



BBISIBIIATh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MATEMAaTHUYECKHX OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXITY
MOHATUSAMHU, (HOPMYITHUPOBATH OMPEACICHHs] TIOHATHA, YCTAaHABIWBATH CYIICCTBEHHBIM MPU3HAK KIIaCCHU(PUKAIIHH,
OCHOBaHMUS /1J1s1 0000IIEHUS U CPAaBHEHHU S, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (POPMYJIMPOBATh U MPEOOPa30BbIBATh CYXKJICHUS: YTBEPAUTEIbHbIE U OTpPULATEIbHBIC, CAUHUYHbIC,
YacCTHBIE U 00III1E, YCIOBHBIE;

BBISIBIIATh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHUBOpeYHs B (pakTax, JaHHBIX, HAOIIOMCHUSIX U
YTBEPKICHUSIX, MIPEIaraTb KPUTEPUU ISl BBISIBIICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

JieNaTh BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U WHAYKTUBHBIX YMO3aKJIIOUYECHHH,
YMO3aKJIOUEHUI 110 aHAJIOTHH;

pazouparh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUN (IPSIMBbIE U OT MMPOTUBHOIO), IPOBOJIUTH CAMOCTOSATEIILHO
HECJIOKHBIE JIOKa3aTeJIbCTBA MaTEMAaTHUYECKUX (DAKTOB, BBICTpAMBATh AapTryMEHTAIMIO, MPUBOJIUTH HPUMEPH M
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKJICHUS,

BBIOMpATh Croco0 pemieHus yueOHOM 3amaur (CpaBHHBATh HECKOJIBKO BApUAHTOB pEICHHUSA, BbIOMpaTh Hambolee
NOAXOJAIIUN C Y4ETOM CaMOCTOSITEIbHO BBIIEIECHHBIX KPUTEPHEB).

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS.

MCIIOJIb30BaTh BOMPOCHI KaK MCCIENOBATENIbCKUI HHCTPYMEHT MO3HAHUS, (OPMYyIHPOBAaTh BOMPOCH], (PUKCUPYIOIINE
OpOTUBOpEYHE, MpoOJeMy, CaMOCTOSITEIbHO YCTaHaBIMBaTh HCKOMOE M JlaHHOe, (opMHpOBaTh THUIOTE3Y,
apryMEeHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

MPOBOANTH IO CAMOCTOSITEIBHO COCTABJIIGHHOMY IUIaHY HECIOXKHBIA JKCIEPUMEHT, HEOOJBIIOE HCCISNOBAHUE II0
YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4eCKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEX 1Y COOOM;

caMOCTOSITeNIbHO  (OPMYJIUPOBATH OOOOIIEHWS M BBIBOJBI MO pe3yibTaTaM MPOBEAEHHOIO HaOIIOCHUS,
UCCIIEIOBaHUSI, OLICHUBATh JOCTOBEPHOCTh MOJIYUYEHHBIX PE3YJIbTaTOB, BBIBOJAOB U 0000IIEHUI];

MIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOIIECCa, a TAKXKE BBIIBUTaTh MPEINOJOKEHUS O €ro pa3BUTHH B HOBBIX
YCIOBUSX.

Pabora ¢ undopmaunmeii:

BBISBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HH(POPMAITUHU, JaHHBIX, HEOOXOIUMBIX VISl PEIICHUS 3a/1a4H,



BBIOMPATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH M WHTEPIPETUPOBATH WH(DOPMAIUIO PA3THYHBIX BUIOB U (GopM
MIPEICTABIICHHS;

BbIOMpaTh (HopMy TpeACTaBieHUs WHPOPMAIMU M WILTIOCTPHPOBATH pEIIaeMble 3a/ladll CXeMaMH, IuarpaMMaMH,
WHOU TpaduKoi U UX KOMOMHAITUSIMH;

OIICHWBATh HAAE&KHOCTh HWHGOPMAIMHM 1O KPUTECPHUSM, TMPEIJIOKEHHBIM yUUTEIeM WU CHOPMYIUPOBAHHBIM
CaMOCTOSITENIEHO.

KOMMyHI/IKaTI/IBHble YHUBEPCAJIBHBLIC y‘leﬁﬂble HeﬁCTBHﬂ:

BOCIIPUHUMATh U (POPMYIHUPOBATh CY)KJICHHS B COOTBETCTBUU C YCJIOBUSIMU M IEJISIMH OOIIEHUs, SCHO, TOYHO,
IPaMOTHO BBIPAXKAaTh CBOK TOYKY 3PEHHUS B YCTHBIX M MUCBMEHHBIX TEKCTaxX, JaBaTh IOSCHEHHS IO XOXYy PELICHUs
3a/1a4yd, KOMMEHTHUPOBATh MOJyYECHHbBIN PE3YJIbTAT;

B XO0/€ OOCYXIEHHUs 3a/JaBaTh BOMNPOCHI MO CYIIECTBY OOCYKJaeMOH TeMbl, MpoOJeMbl, pelmaeMoil 3ajaud,
BBICKA3bIBaTh WJEH, HALCJICHHBICE HA IIOMCK PEIICHMS, CONOCTABISATH CBOM CYXKIEHUS C CYXKICHHUAMH JAPYTHX
YYaCTHUKOB Juayiora, OOHapy»XUBaThb pPAa3jMuUME€ U CXOACTBO IMO3ULMH, B KOPpPEeKTHOH ¢opMme (opMynnpoBaTh
Pa3HOIUIACHS], CBOU BO3PAKEHUS;

MPEACTABISATh PE3YNbTAThl PEIICHUS 3aJauM, HKCIIEPUMEHTA, UCCIEIOBaHUS, MPOEKTA, CAMOCTOSTENIBHO BHIOMPATH
dbopmaT BBICTYIUICHUS ¢ YYETOM 3aj1ay MIPE3CHTAIIUU U OCOOCHHOCTEHN ayIuTOPUU;

NOHMMAaTh M HCIOJB30BaTh MPEUMYILECTBA KOMAaHIHOM W HHIMBUIYaJbHOW pPAaOOTHI MpU pEHIeHUH YYEOHbIX
MaTEMaTUYECKHX 3a]1a4;

MPUHUMATh LEJIb COBMECTHOM NIEATENbHOCTH, MJIAHUPOBATh OPraHU3ALMI0 COBMECTHOW pabOThI, pacipenesiTh BUIbI
paboT, 1OroBapuBaThCs, 0OCYKIAATh MPOIIECC U PE3YIbTaT pabOThI, 0000IIaTh MHEHUSI HECKOJIBKUX JTFOJICH;
y4acTBOBaTh B TPynmnoBbIX (opmax padboThl (0OCykaeHus, OOMEH MHEHHMSIMH, MO3TOBBIE IUTYPMbl U JPYTHE),
BBIMOJHATH CBOIO 4acTh pabOThl M KOOPAMHHUPOBATH CBOU JCHCTBHUS C JPYTMMM WIEHaMU KOMaHbI, OLECHUBATh
KayecTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSIM, CHOPMYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOACHCTBHUSL.

PeryisiTuBHBIC YHMBeEpPCAJIbHbIe Y4eOHbIe 1elCTBUA



Camoopranusanus:

e CaMOCTOSITEIHFHO COCTABJIATH IUIAH, AITOPUTM PEIICHHS 3a1a9d (MJIU €T0 9acTh), BEIOMPATH CIIOCO0 PEMICHHS C YIETOM
UMEIOIIUXCSL PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHThI PEUICHUN C
y4€TOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, S3MOUMOHAJbHBIN HHTEJJIEKT:

e BJIAJIETh CITIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIA MpoLiecca U pe3yibTaTa pelIeHUs MaTEMaTUYECKOM 3a/1a4Hu;

e TPEABUAETH TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEUICHUU 3aJa41, BHOCUTh KOPPEKTUBHI B AEATEIBHOCTh HA
OCHOBE HOBBIX OOCTOSITENIbCTB, HAlIEHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUMBATh COOTBETCTBHE pE3yJIbTaTa JESITEIIbHOCTH IIOCTAaBJICHHOW IIEM M YCIOBUSIM, OOBSCHATH MPUYUHBI
JOCTUKEHUS WA HEIOCTHXKEHHUS 11€J11, HAaXOUTh OITMOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY OTIBITY.

HHPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 9 kiaacce 00ydaronuiics MOayduT CIEIYIONIUE MPEIMETHBIC PE3yJIbTAThI:

3HaTh TPUTOHOMETpPUYECKUE (YHKIUU OCTPHIX YIJOB, HAXOJUTh C UX T[OMOIIBIO PA3JIUYHBIE BJIEMEHTHI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHHE MPSIMOYTOJbHBIX TPEYroJbHUKOB»). HaxoauTh (C MOMOIIBIO KaJIbKYJSITOPA)
JUTMHBI M YTJIBI JJ1s1 HETaOJIUYHBIX 3HAUCHUH.

[Tonw3oBaThes GopMmysiaMH TIPUBEICHHS W OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIACCTBOM JIJII HAXOXKIACHUS
COOTHOILIEHUN MEXAY TPUTOHOMETPHUUECKUMU BETUUYNHAMH.

Hcnonb30BaTh TE€OpEMbl CHHYCOB U KOCHHYCOB [IJISi HAXOXKIEHUS PA3IMYHBIX SJIEMEHTOB TPEYTrOJibHUKA («perieHue
TPEYTOJIBbHUKOBY), MIPUMEHSATH UX MPU PEIIEHUU T€OMETPUUECKUX 3a/1au.

Brnanerr monsTUsIMU TpeoOpa3oBaHUsS MOJ00MS, COOTBETCTBEHHBIX JJIEMEHTOB MOJ00HBIX Quryp. I[lomb3oBaThes
CBOMCTBaMU MOJ00MS TTPOU3BOJILHBIX (UTYP, YMETh BBIUUCIISTH JJIMHBI U HAXOAUTH YTJIbl y MOJ00HBIX puryp. [IpumMeHsTh
CBOMCTBA MOI00MS B MIPAKTUYECKUX 3a/ladaX. Y METh MIPUBOJAUTH MMPUMEPHI MOJOOHBIX (PUTYp B OKPY>KAIOIIIEM MUDE.

[Tonp30BaThCs TEOpEeMaMU O MPOU3BEACHUU OTPE3KOB XOpH, O MPOU3BEIAECHUU OTPE3KOB CEKYIIHMX, O KBajparTe
KacaTeJIbHOM.



[Tonp30BaThCs BEKTOpaMH, TOHMMATh HMX TEOMETPUYECKUH W (PU3NYECKHI CMBICT, MPUMEHATh WX B pEHICHUU
T€OMETPUYECKUX U PU3HUSCKUX 3a/1a4. [[puMEeHSATh CKalsIpHOE MPOU3BEICHUE BEKTOPOB JJISI HAXOXKICHUS JIJTMH U YTJIOB.

[Tonb30BaThCcs METOJOM KOOPAMHAT Ha IJIOCKOCTH, MPUMEHSATH €r0 B PEIICHUU T€OMETPHUYECKHX M MPAKTHUYECKHUX
3aad.

Brnanets MoHATHAME TPaBWIIBHOTO MHOTOYTOJIBHHWKA, JUTMHBI OKPY>KHOCTH, JJIMHBI TYyTH OKPY)KHOCTH U PaTuaHHOU
MEpBI yTJIa, YMETh BBIUYMCIATH TUIOMAAL KPyTra U ero JacTei. [[puMeHsTh moydeHHbIe YMEHUS B MPAKTHYECKUX 3a1a49ax.

Haxonuth ocu (Wv EHTPBI) CAMMETPHUH GUTYD, MPUMEHSThH IBIKCHHS TIJIOCKOCTH B MMPOCTEUININX CITydasX.

[IpuMeHsITh MOTyYCHHBIE 3HAHWS Ha MPAKTHKE — CTPOUTh MAaTeMAaTHYECKHWE MOJEIH JJIs 3a/ad peajbHOW KXU3HU U
MPOBOJIUTH COOTBETCTBYIOIINE BBHIYUCICHUS] C MIPUMEHEHUEM TOJI00MS U TPUTOHOMETPpUUECKUX (DYHKIMMA (TOJIb3YSCh, T/IE
HEO00XO0JIUMO, KATBKYISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

Kosaun4yecTBo 4acoB ®opmupoBanune O©I'
Kontp JIEKTPOHHBIE
HaumenoBaHue
oapubl | Ilpaktnuec  (uudpoBbie)
Ne n/m pa3aesioB U TeM
Bcero e KHe 00pa3oBaTeIbHbI
NPOrpamMmbl
padort padoThI e pecypchl
bl
YMeHusi pacno3HaBaTh MPOSIBICHUS
MaTEeMaTHYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAIbHBIX
KU3HEHHBIX CUTYalUSIX U TIPU U3YICHUH
JIPYTUX y4eOHBIX MIPEAMETOB,
TpuroHOMeTpHs MIPOSIBJICHUS 3aBUCUMOCTEH U

Bubmnoreka [IOK 7
TeopeMBI KOCHHYCOB LT 3aKOHOMEPHOCTEH, (hopMynupoBaTh Ux

u cunycos. Pemente 16 1 ?A‘:tlpasllzl ::n.edsoo.ru/ ! Ha s3bIKEe MATEMATHKH U CO3/1aBaTh
TPEYTONBHHKOB 2-dlct MaTeMaTH4eCKUe MOJICTH, TPUMEHSTh
OCBOGHHBII MaTeMaTH4YeCKUH anmapar
JUISL peIIeHHs TPaKTHKO-
OpPHEHTHPOBAHHBIX 3aJ1ad,
UHTEPIPETUPOBATH U OLICHUBATh
MOJTYYCHHBIC PE3YJIbTATHI.
[TpeoOpa3oBanue VYMeHUsI pacro3HaBaTh MPOSBICHUS
o004 Bbu6mmoteka [JOK ~ MaTreMaTHYeCKUX MOHATHH, 0OBEKTOB U
Mertpuueckue 10 1 https://m.eds00.ru/7 = 3aKOHOMEPHOCTEMN B pEaIbHBIX
COOTHOILICHUS B f4lal2c YKU3HEHHBIX CUTYalUsAX U IPU U3yYEHUU
OKPYXHOCTH JPYTUX Y4€OHBIX MPEIMETOB,
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IIPOSIBJIEHUS 3aBUCUMOCTEN 1
3aKOHOMEpPHOCTEH, POpPMYyIUPOBATh UX
Ha SI3bIKE€ MAaTEMATUKH U CO31aBaTh
MaTeMaTUYECKUE MOJIEIIH, IPUMEHSATh
OCBOEHHBIM MaTEMaTHUYECKHUN anmnapar
JUISl pEIIeHUs TPaKTUKO-
OpPUEHTUPOBAHHBIX 3aJad4,
MHTEPIPETUPOBATH U OLIECHUBATh
MIOJIy4YE€HHBIE PE3YJIbTATHI.

Hcnonbs30BaTk BEKTOPHI IS PELLICHUS

Bubimoreka [IOK MPOCTEUIIINX 3a7a4 Ha ONpeIeTICHUE
BexkTopsl 12 https://m.eds00.ru/7 = ckopocru
f4lal2c OTHOCHUTEJIBHOTO JIBUKCHUS

Hcnonb3oBaHue MOHATHSI BEKTOPOB U
JleKapTOBBI Bu6miorexa 1OK KOOPAMHAT JIJIs1 PELIECHUS 33124 110
KOOpJAMHATHI HAa 9 https://m.edso0.ru/7 usme, 5
IUIOCKOCTH f4lal2c reorpagui 1 APYTUM YHEOHLIM

npeaMeTam

BbluucnsaTe paccTrosiHus Ha MECTHOCTH B
IIpaBunbHbBIE

CTaHJIAPTHBIX CUTyalUsX, IIOMIAAN
MHOTOYTOJIbHUKH. BuGmorexa [JOK ~ Y4acTKOB IpSMOYTOJIHOM (pOpMBI,
JUtiHa OKpyXKHOCTHU U 8 https://m.eds00.ru/7 00BHEMBI KOMHAT; BBIIIOIHATH
Ioniaab Kpyra. fa1a19c IPOCTEHUIINE IOCTPOCHUS HA MECTHOCTH,
BurunciaeHue I HEO0OXOMMBIC B peabHOM KU3HU;
TTomaeit OLICHUBATh Pa3Mepbl pealbHbIX 00HEKTOB

OKpY>Karollero Myupa
L — but6mmoreka [IOK HpI/IMeHSITLu CBOICTBA JABMKECHUN IS

6 https://m.eds00.ru/7 = TTOCTPOCHUHU U

IUIOCKOCTH

11

f4lal2c
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BBIYHUCIIEHUN

YMeHus pacno3HaBaTh MPOSIBICHUS
MaTeMaTHYeCKUX MOHATUH, 0OBEKTOB U
3aKOHOMEPHOCTEN B pEalIbHBIX
KU3HEHHBIX CUTYaLUAX U IIPU U3YYCHUU
JIpYruX y4eOHbIX IPEIMETOB,
IIPOSIBJIICHUS 3aBUCUMOCTEN U

[ToBTOpEHME,
o6obmerHe, bubmuorexa LIOK | 3akonomepnocreii, popmynuposats ux
creteanas 7 A
S , IPUMEHSATH
OCBOEHHBII MaTeMaTHYeCKHil anmapar
JUISl pENIEHUS TTPAKTHKO-
OpPUEHTUPOBAHHBIX 3a/1aY,
MHTEpPIPETUPOBATH U OLEHUBATD
TI0JTy4EeHHBIE PE3YJIbTAThL.
OBIIEE KOJIMYECTBO 68
YACOB 11O ITPOI'PAMME

12
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IHOYPOYHOE INTAHUPOBAHHUE

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi odOpa3oBaTesIbHbIE
padoThbI padoTshI
pecypcsl
1 OrnpesenieHne TPUTOHOMETPUIECKUX 1 bubnnoreka [JOK
¢bynkuuit yrimos ot 0° go 180° https://m.edsoo.ru/8al424bc
2 DopmyIibl TpUBEICHUS 1
3 T 1 bu6mmorexa [IOK
SOpEMA KOCHHYCOB https://m.edsoo.ru/8a14336¢
4 Teopema kocuHycOB 1
5 T 1 bu6mmorexa [IOK
COpEMa KOCHHYLOR https://m.edsoo.ru/8al42d5e
bu6mmoreka [IOK
6 Teopema crirycos 1 https://m.edsoo.ru/8al42e8a
7 Teopema cuHyCcOB
8 Teopema cunycoB
9 HaxoxneHnne 1iivH CTOPOH U BEJIMYUH 1 bubnuoteka [JOK
YIJIOB TPEYTOJIbHUKOB https://m.edso00.ru/8a1430b0
bu6mmoreka [IOK
10 Peuutertie Tpeyronbiikon 1 https://m.edsoo.ru/8al42ac0
bu6mmorexa [IOK
1 Peuuterme Tpeyronbiiion 1 https://m.edsoo.ru/8al42ac0
bu6mmorexa [IOK
12 Petuieriie TpeyrobHiKon . https://m.edsoo.ru/8al42ac0
13 Pemrenne TpeyroibHUKOB 1 bubnnorexa [JOK

13
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[IpakTnueckoe NpUMEHEHNE TEOPEM

https://m.edsoo.ru/8al42ac0
bubmuoreka [JOK

14 CHHYCOB U KOCUHYCOB https://m.edso0.ru/8al42c3c
15 [IpakTueckoe NpUMEHEHNE TEOPEM
CHUHYCOB M KOCUHYCOB
16 KontposnbHas paboTa mo teme 1 bubnnoreka [JOK
"Pemenue TpeyroibHMKOB" https://m.edsoo.ru/8a14392a
bu6mmorexa [IOK
17 [TonsiTHe 0 MpeoOpa3zoBaHUU TTOAO0US httos://m.edsoo.ru/8al43ab0
18 COOTBETCTBEHHBIE JIEMEHTBI bubnuorexa [JOK
Mo00HbBIX (pUryp https://m.edsoo.ru/8al143de4
19 COOTBETCTBEHHBIE JIEMEHTHI
oTI0OOHBIX QUTYp
Teopema o mpou3BeIeHUN OTPEIKOB
20 XOp, TeopemMa O IPOU3BEICHUU bubnnoreka [JOK
OTPE3KOB CEKYIIHNX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeJIbHOU
Teopema o mpon3BeIeHUN OTPE3KOB
21 XOpA, TEOpEMA O IPOU3BEICHUU bubnuoreka [IOK
OTPE3KOB CEKYIIIHNX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeJIbHOU
Teopema o mpon3BeIeHUN OTPE3KOB
99 XOpA, TEOpEMA O IPOU3BEICHUU bubnuoreka [IOK
OTPE3KOB CEKYILIUX, TEOpEMA O https://m.edsoo.ru/8al442da
KBaJpaTe KacaTeJIbHOU
93 IIpuMeHeHne TeopeM B pelleHnun bubnnoreka [JOK
reOMETPUYECKUX 3a]1a4 https://m.edsoo.ru/8a143f06
24 [IpumeHeHne TeopeM B pelieHun bu6mmoreka [IOK

14



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
https://m.edsoo.ru/8a143f06

reoOMCTPHUYCCKUX 3aaa4

https://m.edsoo.ru/8al1443fc

[IpumeneHue TeopeM B pelIeHUH

bu6mmoreka [IOK

25
reOMETPUYECKUX 3a]1a4 https://m.edso0o.ru/8a144578
KonTponbhas pabota no teme
26 "[IpeobpazoBanue moa00usI. 1 bubnmoreka [JOK
Metpuueckre COOTHOIIEHHUS B https://m.edsoo.ru/8al1447a8
OKpy>xHOCTH"
97 Onpenenenue BeKTOpoB. Pu3HUECKUil 05.09.23 bubnuorexa [JOK
Y F€OMETPUUYECKUN CMBICI BEKTOPOB o https://m.edso0.ru/8a144960
28 CrnokeHue ¥ BEIUUTAHUE BEKTOPOB, 08.09.23 bubnnoreka [JOK
YMHOKEHHE BEKTOPA Ha YHCIIO T https://m.edsoo.ru/8al44a8c
29 CnoxeHue ¥ BBIUUTaHUE BEKTOPOB, 12.09.93 bubnunoreka [JOK
YMHOEHHE BEKTOpa Ha YHCIIO o https://m.edsoo.ru/8a144d52
CrnosxeHue ¥ BEIMUTAaHUE BEKTOPOB,
30 15.09.23
YMHOXEHHE BEKTOpa Ha YHCIIO
Paznoxenune Bextopa 1o B
31 p ABYM 29.09.23
HEKOJUTHHEAPHBIM BEKTOpaM
bu6mmoreka [JOK
32 Koopaunats! BekTopa 03.10.23
PA P https://m.edsoo.ru/8al44fbe
CkanspHoe mpou3Be/IeHne BEKTOPOB,
33 ero 1 1:IM€H€II~:I/IG JIS1 HAXOK eHHI; 06.10.23 bubmorexa [JOK
P s A T https://m.eds00.ru/8a14539c
JUTHH U yTJIOB
CkarnspHoe Mpou3BeIeHHNE BEKTOPOB,
34 ero I EIMCHCIEI/IG JIs1 HAXO0XK eHI/IFS)I bubmmorexa [JOK
P s A https://m.edso00.ru/8a14550e
JUIMH U yTJIOB
bu6mmorexa [IOK
35 Pemrenue 3a1au ¢ TOMOILIBIO BEKTOPOB 19.09.23
A B P https://m.edsoo.ru/8al44c3a
36 Pemrenue 3a1au ¢ TOMOILIBIO BEKTOPOB 22.09.23 bu6mmoreka [JOK
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IIpuMeHeHne BEKTOPOB ISl PELLICHUS

https://m.edsoo.ru/8a1458c4

37 26.09.23
3a1a4 HU3UKH
38 KonrponsHas pabora o teme 1 bubnuoreka [IOK
"Bekrops!" https://m.eds00.ru/8a145b08
39 JlexkapToBbI KOOPIMHATHI TOUEK Ha
IJIOCKOCTH
. bubnuorexa [JOK
40 ¥ paBieiie MpsMol https://m.edsoo.ru/8a145c48
41 VYpaBHeHue npsAMon
bu6mmoreka [IOK
42 ¥PaBHEHHE OKpYKHOCTH https://m.edso0o.ru/8a14635a
43 Koopaunartsl Touek nepeceyeHus bu6mmorexa [IOK
OKPY>KHOCTH U MIPAMOM https://m.edso00.ru/8a146620
MeTo KOOpAMHAT IPU PELICHUU
44 r€OMETPUYECKHX 3a/1a4,
MPAKTUIECKHX 337124
MeToa KOOpAMHAT IPH PEIICHUN
45 F€OMETPUYECKUX 3a/1ay,
MPAKTUYECKHX 3a7a4
Meroa KOOpAUHAT NPH PELIEHUN
46 F€OMETPUYECKUX 3a/1ay,
MPAKTUYECKHX 3a7a4
KonTponbhas pabota no teme
47 " JlekapTOBBI KOOPJAMHATHI HA 1 bubmmorexa [OK
.\ https://m.edsoo.ru/8al46e0e
TIJIOCKOCTH
48 [IpaBuiibHBIE MHOTOYTOJIBHUKH, bub6nuorexa [IOK

BBIYHCIICHHUEC UX JJICMCHTOB

https://m.edsoo.ru/8al46fda
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bubmuorexa [JOK

49 Hueno m. Jlmina okpyskiocTH https://m.edsoo.ru/8al1472c8
bubmuorexa [JOK
S0 Hueno m. Jlmina okpysiiocTH https://m.edsogru/8a14714c
51 JlnvHa TyTH OKPYKHOCTH
52 Pannannas mepa yria bubmmorexa [JOK
https://m.edsoo.ru/8al4714c
53 [Tnomanp kpyra, cekTopa, cermeHTa bubmmorexa LOK
https://m.edso00.ru/8al147426
54 [Tnomane kpyra, cekTopa, cerMmeHTa Bubmorexa ITOK
https://m.edso00.ru/8a147750
55 [Tnomanp kpyra, cekTopa, cermeHTa Bubmorexa ITOK
https://m.edso00.ru/8a147750
56 [ToHsITHE O NBM)KEHUU TUIOCKOCTH bubmmorexa [JOK
https://m.edsoo.ru/8al147c82
57 [TapannensHbIN IEPEHOC, TOBOPOT bubmmorexa [JOK
https://m.edso00.ru/8a147f16
58 [TapannensHbIN IEPEHOC, TOBOPOT bubmorexa HOK
https://m.edso00.ru/8a147f16
59 [TapamienpHbIN IEPEHOC, TOBOPOT
60 [TapannenpHbIi IEpEHOC, TOBOPOT
61 [IpuMeHeHne NBUKEHUN NTpU bubnnorexka [HOK
pEIIeHNH 3a/1a4 https://m.edso0.ru/8a1480e2
KonTponbHas padboTa no temam
62 "[IpaBuiIbHBIE MHOTOYTOJIbHUKH. 1
OxkpyXHOCTb. [[BH>KEeHHUS TTOCKOCTH"
63 [ToBTOpeHue, 06001IeHNE, bu6mmoreka [JOK

CHCTeMaTHu3alus 3HaHUH. I/I3MepeHI/IC

https://m.edso0.ru/8a148524
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F€OMETPUUYECKUX BEITUYHUH.
TpeyroabHUKH

64

[ToBTOpeHue, 06001eHNE,
CHCTEMAaTH3aINsI 3HaHUH.
[TapannenbHble ¥ NEPIICHIUKYISPHBIC
psIMbIE

bu6mmoreka [IOK
https://m.eds00.ru/8a148650

65

[ToBTOpeHue, 0600mIEH e,
CHCTEMAaTHU3allMs 3HAHUH.
OKpy’>KHOCTb U KpYT.
I'eomerprueckue nocTpoeHus. Yiibl
B OKPY>KHOCTH

66

67

[ToBTOpeHME, 0000IIECHNE,
crcTeMaTu3anus 3Hanui. BrmmcanHbie
Y OMHCAHHBIC OKPYKXHOCTH
MHOTOYTOJIbHUKOB

WroroBas koHTpoJsibHas paboTa

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

68

[ToBTOpenue, o6o0IIEeHNE,
CHCTEMaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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YYEBHO-METOJANYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

Aranacsas JI.C., byry3zoB B.®., Kanomues C.b u npyrue; ['eomerpus, 7 — 9 kiacc, M.: Ilpocsemenue; 2013

METOAUYECKHUE MATEPHUAJIBI JIS1 YYUTEJIA

Aranacss JI.C., byry3oB B.®., Kagomues C.b u npyrue; I'eomerpus, 7 — 9 kiacc, M.: IIpoceemenue; 2013

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

OI'BHY «MHCTUTYT cTpaTeruu pa3BuTus 00pa3oBaHus
Poccuiickas anekTpoHHas LIKosa
Yuun.py

bu6mmoreka IIOK
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