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HOACHUTEJIBHASA 3AIIMCKA

['eoMeTpus Kak OMH U3 OCHOBHBIX PA3AEJIOB IIKOJIbHOW MAaTE€MAaTUKHU, UMEIOIIUN
CBOCH IIeJIbI0 00ECIEYUTh M3YYEHHE CBOMCTB M pa3MepoB (UTYp, UX OTHOIICHUNA U
B3aMHOE DACIIOJIOKEHUE, OMNMUPACTCS Ha JOTUYECKYH0, JOKA3aTElIbHYI0 JIMHUIO.
[leHHOCTH, W3y4Y€HHUS TEOMETPUU Ha YPOBHE OCHOBHOrO 001Iero oOpa3oBaHUS
3aKJII0YAeTCS B TOM, YTO OOYyYalOUIUMWCA YYUTCA TPOBOAUTH JOKa3aTeJIbHbIC
pacCyXJI€HUsA, CTPOUTh JIOTUYECKUE YMO3AKJIIOUCHUS, JIOKa3blBaThb HWCTUHHBIE
YTBEPKICHUSI U CTPOUTH KOHTPHPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKIACHUS «OT
MIPOTUBHOTO», OTJIMYAaTh CBOWCTBA OT TPU3HAKOB, (HOPMYIUPOBATh OOpaTHBIC
YTBEPKACHUS.

Bropoil 1nenb0 H3y4eHHUS] TEOMETPUU SIBJISICTCS HCIIOJB30BAaHHE €€ Kak
WHCTPYMEHTA IPHU PEIICHUM KaK MATEMATHYECKUX, TaK M IPAKTUYECKHUX 3aj]ady,
BCTPEYAIOUTUXCS B pealibHOM Xu3HU. OO0yUaromuiics TOJKEH HAYYUThCS ONPEIEIUTh
r€OMETPUYECKYI0 (PUTYpPY, OMUCATh CIOBAaMHU JAHHBIA YEepTEX WU PUCYHOK, HAUTH
IJIOMIAh 3€MEIBHOTO Y4acTKa, PAcCCYUTaTh HEOOXOAMMYIO JIJIMHY ONTOBOJOKOHHOTO
kabenst win TpeOyeMble pa3Mepbl rapaxa Jjsi aBTOMOOWJS. DTOMY COOTBETCTBYET
BTOpAsi, BBIYMCIIWTENIbHAA JIMHUSA B MW3y4YeHUM reomerpud. lIpm pemenun 3amau
MPAKTUYECKOTO XapaKTepa OOyJaArOIIMICS YIUTCS CTPOUTh MATEMATHUYCCKUE MOJIEITH
pEAIbHBIX JKU3HEHHBIX CUTYAIMH, IPOBOJIUTH BBIYMCIICHUS U OLICHUBAThH aJICKBATHOCTD
ITOJIyYEHHOTO pe3yJIbTaTa.

KpaiiHe BaxxHO TOMUYEPKUBATH CBS3M TEOMETPUU C JAPYTHUMH YUEOHBIMU
npeJMeTaMi, MOTUBUPOBATh MCIOJIL30BATh OIpPEACIICHUS TeOMETPUUECKUX (PUryp u
MOHSATUH, IEMOHCTPUPOBATH MIPUMEHEHUE TOTYUYCHHBIX YMEHUN B (DU3UKE U TEXHUKE.
Otu cBsa3u Hawboree SpKO BUIHBI B TeMax «Bektopwl»y, «TpuroHomerpuyeckue
COOTHOIIICHUS», «MeTo koopauHa» u «Teopema [Tudaropar.

VYyeOuniii kypc «['eomerpus» BKIIOYAET CIEAYIOIMIME OCHOBHBIC Ppa3/Ieibl
comepxkanusi:  «l'eomerpuyeckue ¢Gurypel u HUX cBoOWcTBa», «M3mepenue
F€OMETPUUECKUX BEIUYUHY», «J[eKapTOBBI KOOPJIUHATHI HA IIOCKOCTH», «BEKTOpBI»,
«/IBmwxennst mockocTny, «IIpeodpazoBanus mog00usD».

Ha uzydenune yuebHoro kypca «I'eometpus» orBoautcs 204 gaca: B 9 xiacce —
68 yacoB (2 yaca B HEJIENIO).



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA NTIPOI'PAMMBI YYEBHOTI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIuuHOCTHBIE pe3yJbTaTbl OCBOSHHS IIPOrpaMMbl  y4eOHOro Kypca
«['eoMeTpus» XapaKTEpU3yIOTCS:

1) nIaTpHOTHYECKOEe BOCIIMTAHHE:

NPOSIBICHHEM HHTEpeca K IMPOLUIOMY M  HACTOSAIIEMY POCCHMCKON
MAaTEMATHKH, I[€HHOCTHBIM  OTHOIICHUEM K  JIOCTHXKEHUSIM  POCCHUCKUX
MAaTEMATHUKOB M POCCUHCKOM MAaTE€MaTHYE€CKOW IIKOJbI, K HCIOJIb30BAHUIO 3THUX
JOCTHKEHUM B IPYTMX HayKax M MPHUKJIATHBIX cepax;

2) TrpakIaHCKOe H 1YXOBHO-HPABCTBEHHOE BOCIIMTAHME:
TOTOBHOCTBIO K BBITIOJHEHUIO O0S3aHHOCTEN I'paKJaHWHA U pealli3alliu €ro

npaB, NPEICTAaBICHHEM O MAaTeMATHUYECKUX OCHOBaX (YHKUIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHHUHU, MPOIEIYp TPaKIAHCKOTro olmiecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K 00CYKJIEHUIO 3TUYECKUX MPOOIIeM, CBSI3aHHBIX
C MpPaKTUYECKHUM NPUMEHEHUEM JOCTHKEHHI HAyKd, OCO3HAaHUEM BaKHOCTHU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpPyIOBOe BOCIUTAHHUE:

YCTAaHOBKOM Ha AaKTHUBHOE Y4YacTHE B PENICHUUM MPAKTHUYECKUX 3a/1ad
MaTEMaTUYECKOM HaIPaBICHHOCTH, OCO3HAHMEM BaXHOCTH MaTEMaTHYECKOTO
o0Opa3oBaHMs HA MPOTSHKEHUH BCEH KM3HU Uil YCHEIIHOM NpodeccuoHaNnbHON
JESTEIbBHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAaHHBIM BBIOOpOM U
NOCTPOEHUEM WHJIMBHIyalIbHOU TPAEKTOPUHU 0Opa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEN;

4) JACTeTHYECKOE BOCIUTAHME:
CIIOCOOHOCTBIO K OMOIMOHAJLHOMY W  3CTETHYECKOMY  BOCIPHUSITHIO

MAaTCMAaTHICCKHX O6’b€KTOB, 3aja4, pemeHHﬁ, paCCY)KI[eHI/If/'I, YMCHHUIKO BHJCTH
MATEMATHYCCKHUC 3dKOHOMCPHOCTHU B HCKYCCTBC,

5) UEHHOCTH HAYYHOI'O MO3HAHUMA:
OpPMEHTAllMEl B JEIATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX

HpGIICTaBJICHI/If/'I 00 OCHOBHBIX 3dKOHOMCPHOCTAX PAa3BUTHA YCIOBCKA, IIPUPOALI U
O6HICCTB21, MOHMMAaHUEM MAaTEMaTHYECKOM HaYKH KaK C(bepbl YeJI0BEUECKOM
ACATCIBHOCTH, J3TAIIOB e€ Pa3BUTHA W 3HAYMMOCTHU HJISA PA3BUTHA HTUBUIN3AINMH,
OBJIaACHHUCM SA3BIKOM MAaTCMAaTHKH H MaTEeMaTU4ECKOM Ky.]'[bTprfI KaK CpCACTBOM
IIO3HAaHWA MHpPaA, OBJIAACHHUCM HpOCTCﬁHIHMH HaBbIKaMH

HCCHGHOB&TCHBCKOﬁ ACATCIIBHOCTH,



6) ¢u3nuecKoe BOCNIUTAHME, (POPMUPOBAHUE KYJIbTYPbI 310POBbS U
3MOLMOHAJIBLHOIO 0JIArOnoJIyuns:

TOTOBHOCTBHIO MPUMEHATH MaTEMaTHUYECKHWE 3HAHUS B HHTEpPECax CBOETO
3MI0POBbs,  BEACHUA  37J0poBOro oOpaza Ku3HM  (3[0pOBOEC  MUTAHUE,
cOalaHCUPOBAHHBIM PEXKHUM 3aHATUH W OTHbIXa, peryisipHas Qusnueckas
aKTUBHOCTBH), C(HOPMHUPOBAHHOCTHIO HaBBIKA pe(IeKCHU, TPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY M TAKOTO K€ MpaBa JPYroro 4eI0BeKa;

7) 3K0JI0TNYeCKOe BOCIIUTAHME:

OpHEHTallMe HAa MPUMEHEHUE MaTeMaTUYECKUX 3HAHUM MU PeIlICHHs 3a1ad
B 00JacTH COXPAaHHOCTH OKpYXKAroUIel Cpebl, IUIAaHUPOBAHUSA TOCTYIKOB U
OILICHKA HMX BO3MOXHBIX IIOCICJICTBUUA JJIsI OKPYXKAIOUIEH Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa dKOJIOTHYECKUX MTPOOJIeM U IMyTEeH X PEIICHNUS,

8) azanTanusa kK M3MEHSIOIUMCS YCJIOBUSIM CONMAJIBLHON U IPUPOAHOI Cpebl:
TOTOBHOCTBIO K JCHCTBHUSIM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIMICHUIO

YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JESITENbHOCTh, B TOM YHCIIE
YMEHHE YUUTbCA y JAPYTUX JIOJEH, MpuoOpeTaTh B COBMECTHON JAESITENbHOCTU
HOBBIE€ 3HAHUS, HaBBIKM M KOMIIETEHLMU U3 ONbITA JPYTUX; HEOOXOAUMOCTHIO B
(OopMHUPOBAHNUN HOBBIX 3HAHUI, B TOM yucie (GOpMyIrpoBaTh UJIEH,

HOHSTHS, TUIIOTE3bl 00 O0BEKTaX M SBJICHUSIX, B TOM UYHUCIIE paHEE HEU3BECTHBIX,
0CO3HaBaTh JACPUIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAHUPOBATH
CBOE Pa3BUTHE; CHOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCTIPUHUMATh
CTPECCOBYIO CHUTYallUI0 KakK BBI30B, TpeOYIOUIMH KOHTPMEpP, KOPPEKTUPOBATH
IpPUHUMAEMble pEIIeHUs] W JEHUCTBUS, (HOPMYIUpOBaTh M OLEHUBATH PHUCKU U

IIOCJICACTBHA, (bOpMI/IpOBaTB OIIBIT.

METANIPEJMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIC YUeOHbIe el CTBUSA

ba3oBble Jornueckue aeicTBUA:

* BBISBIATh M XapaKTEPHU30BaTh CYLIECTBEHHBIC NMPU3HAKH MAaTEMATHUYECKUX
O0OBEKTOB, TIOHATHUM, OTHOLIEHUH MEXIy TMOHATUSIMH, (OPMYIUPOBATH
ONpENCIICHUSI  MOHATUW,  YCTAaHABIMBATH  CYIIECTBCHHBIA  IIPU3HAK
KJIacCu(UKaAIlUA, OCHOBAHUSA JJig OOOOIICHWS WM CpaBHEHUS, KPUTEPUHU
MPOBOAMMOTO aHAJIN3a;



BOCIIpUHUMATh,  (popMynupoBaTh U  IPEOOPa3oOBBIBATH  CYXKICHUS:
yTBEPAUTEIbHbIE W OTpULIATEIbHBbIC, EIUHUYHBIC, YacTHbIE U O0OIIue,
YCIIOBHBIE;

BBISIBIISITH ~ MaTeMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npotuBopeurss B (akrTax, JIaHHBIX, HAONIOJIEHUAX U YTBEPKICHUSIX,
npeaiaraTh KpUTEPUH 71 BBISIBJICHUS 3aKOHOMEPHOCTEH W MPOTHBOPEUHH;
JieNaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JCAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

pa30upaTh J0Ka3aTeIbCTBA MATEMAaTHYECKUX YTBEPKICHUU (IIPSIMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSTEIHLHO HECIOXKHbBIE JI0Ka3aTeIbCTBA
MaTreMaTh4yecKux (HaKkToB, BBICTpAaWBaTh aAPTyMEHTALUI0, TPUBOJIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS,
BBIOMpPATh CHOCOO penieHus: y4eOHOM 3amauu (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHMs, BBHIOMpaTh Hauboliee MOAXOASAIIMN C  y4ETOM
CaMOCTOATENLHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBbIe ucciieaoBaTe/ILCKHe 1eMCTBUSA:

HCIIOJb30BaTh BOIPOCHl KAK HMCCIEAOBATEIbCKUI HHCTPYMEHT MO3HAHMS,
GbopMyIUpOBaTh BOIPOCHl, (PUKCUPYIONIME MPOTUBOpPEUUE, MPpodIiieMy,
CaMOCTOATENILHO YCTaHaBIMBAaTh HCKOMOE U JlaHHOE, (OpMHUPOBAThH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIINI0, MHEHHUE;

MPOBOAUTh IO CAMOCTOSITEJIbHO COCTaBJICHHOMY IUUIAaHY HECIJIOMHBII
AKCIIEPUMEHT, HEOOJIbIIIOE MCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTUYECKOro 00bEeKTa, 3aBUCUMOCTENH 00BEKTOB MEKTYy COOOI;
CaMOCTOATENHHO (HOPMYTUPOBaTh 000OIIEHHSI U BBIBOJBI 1O pe3yjbTaTam
MPOBEAEHHOTO HAOJIOICHNSI, HMCCIEIOBAHUS, OIIEHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHU;

MIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTUE TIpollecca, a TAaKXKE BBIIBUTATh

IMPCAITOJOKCHHA O €TI0 Pa3BUTHH B HOBBIX YCJIOBUAX.

Pabora ¢ undopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh UM M30BITOYHOCTh HWH(GOpPMAallUM, JAHHBIX,
HEOOXOUMBIX JJISl pEeLICHUS 3a/1a4U;

BBIOMpaTh, aHAIM3UPOBATH, CHCTEMATU3UPOBATh W HWHTEPIPETHPOBATH
UH(GOPMAIIMIO PA3TMYHBIX BUAOB U ()OPM IIPEICTABICHHUS,

BbIOMpaTh (GopMy mpeAcTaBieHUS WHPOPMAMM U  HILIIOCTPUPOBATH
pelmiaemMble  3aJaud  CXEMaMu, JuarpaMMaMH, HWHOM Tpadukoil M uX

KOMOMHAIIUSIMU;



OLICHWBATh HAaJEKHOCTD I/IH(l)OpMa]_II/II/I II0 KPUTCPHUAM, IIPCATTOKCHHBIM
YUUTCIICM WU C(l)OpMy.]'II/IpOBaHHBIM CaMOCTOATCIIBHO.

KOMMyHl/IKaTl/IBHbIe YHUBEPCAJIbHBIC y‘leﬁﬂble IleﬁCTBHH:

BOCIIpUHUMATDb U (bOpMYJII/IpOBaTB CYKACHUA B COOTBCTCTBHH C YCIOBHAMU
Hu ncJsIMHU O6HI€HI/I}I, SCHO, TOYHO, I'PaAMOTHO BBIPA’KdaTb CBOIO TOYKY 3PCHUA
B YCTHBIX W IIMCBMCHHBIX TCKCTAX, AaBaTb IMOACHCHHA II0 XOAY PCIICHUSA

3a/1a4M, KOMMEHTHPOBATh MOJIYYEHHBIN PE3YJIbTAT;

B X0/ie OOCYXKJIEHUSI 33]1aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOU TEMBI,
po0JieMbl, pelIaeMoi 3a7auu, BbICKA3bIBaTh UJACH, HAIICJICHHBIE HA MOUCK
pEIICHMS, COMOCTABIATh CBOM CYXICHUS C CYXKICHHUSAMH JPYTHX
YYaCTHHKOB JIMAjiora, OOHApYXWBATh pPa3IMUWe W CXOJICTBO ITO3WIINH, B
KOPPEKTHOU popMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MIPEACTABIISITh PE3YJIBTATHI PEUICHUS 3a]]a4H, SKCIIEPUMEHTA, UCCIICIOBaHUS,
MPOEKTa, CAMOCTOSTENILHO BBIOMpaTh (POpMAT BBHICTYIUICHHS C YUETOM 3a/1a4
MIPE3CHTAINNA U OCOOEHHOCTEH ayIUTOPHUH;

MMOHMUMATh W WCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHON M WHANBUIYATHLHON
pabOTHI IPH PEIICHUH YICOHBIX MAaTEMAaTHICCKUX 3a71a4;

MPUHUMATh 1IeJIb COBMECTHOU JCSATENHHOCTH, TUIAHUPOBATH OpPTaHU3AINIO
COBMECTHOM paboOThI, pacupeneisTh BHIBI pabOT, JdOroBapHUBaThCH,
0o0CYXIaTh MPOIECC U PE3yJbTaT pabOThI, 0000IaTh MHEHUS HECKOJIBKUX
JIIOICH;

y4acTBOBATh B TPYNIIOBBIX (hopMax paboThl (00CYKICHUSI, 0OMEH MHEHUSIMH,
MO3TOBBIC IITYPMBI W JPYTHE), BBINOJIHATH CBOK YacTh pabOTBI U
KOOPJIMHUPOBATH CBOM JACHCTBUS C IPYTUMHU WiEHAMU KOMaHIbI, OIICHHBATh
KauecTBO CBOET0 BKJaJa B OOHMH MNPOAYKT IO  KPUTEPHUSIM,
c(hOpMyIUPOBAHHBIM YYACTHUKAMHU B3aUMOICUCTBUSI.

PeI‘yJISITI/lBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHSI

Camoopranusanus:

CaMOCTOSITENIbHO COCTABJIATH IUIAH, AJITOPUTM pELIeHMs 3a7ayd (WU €ro
4acTb), BBHIOMpATh CIOCOO pemeHus ¢ Y4ETOM HMMEIOIIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXKHOCTEW, AapryMEHTHPOBAaTb W  KOPPEKTUPOBATH

BApUAHTHI pEUIEHUH C Y4ETOM HOBOW MH(OpMaLUK.

CﬂMOKOHTpOJIL, IMOIMOHAJILHbIN UHTEJJIEKT:

BJIaACTh crocodbaMu CaMOIIPOBEPKHU, CAMOKOHTPOJIA IMMPOIECCa U PE3yJIbTaTa

PEIICHUA MaTeMaTHUYECCKOM 3agadu,



e NIPCABHUACTD TPYAHOCTH, KOTOPBIC MOI'YT BOSHHUKHYTD IIPpHU PCHICHHUHU 3a1a4M,
BHOCHUTBb KOPPCKTHBBI B ACATCIBHOCTL HAa OCHOBC HOBBIX O6CTOHTCHBCTB,

HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

* OOCHUBATHL COOTBCTCTBHUC PC3yJibTaTa ACATCIbHOCTHU MMOCTaBJIICHHOM e 1
YCIIOBUSIM, OOBSICHATH IMPpUYWHBI OOCTHXXCHHA HIIM HCIOOCTHMIKCHUS ILCIIH,

HaxOJIUTh OIMHUOKY, JaBaTh OICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

Pacno3HaBaTh HM3y4YeHHBIC TEOMETPHYECKHE (UTYPBI, ONPEACIATh HX
B3aMMHOE pPAaCIIOJIOKCHUE, H300pa)xkaTh TI'€OMETPUYECKHE (UTYpHI, BBHITIOIHATH
YEPTEKH MO YCIOBUIO 331a4u. MI3MepATh TMHEWHBIE U YTIIOBBIE BEJIMUYMHBI. Pemats
3a71a4M Ha BBIYKMCJIEHUE IJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenatp TpyOyrO OIICHKY JWHEHHBIX W YIJIOBBIX BEJIMYHMH IIPEAMETOB B
peanbHOM KW3HHM, Pa3MEPOB MPUPOIHBIX OOBEKTOB. Pa3nmmuare pasMepsl ATHX
00BEKTOB I10 TIOPSJIKY BETUYUHBI.

CTpouTh 4epTekKU K TECOMETPUUECCKUM 3a/1a4aM.

[Tonb30BaThCsd TpU3HAKAMH PABECHCTBA TPEYTOJBHUKOB, HCIOJIb30BAThH
MIPU3HAKKA U CBOMCTBA PaBHOOEIPEHHBIX TPEYT'OJLHUKOB MPU PEIICHUH 3aa4.

[IpoBOAUTE JIOTHYECKUE PACCYKICHUS C UCIIOIB30BAHUEM I€OMETPUYECKUX TEOPEM.
[lonp30BaThCA TNpPHU3HAKAMU PABEHCTBA IPAMOYIOJIBHBIX TPEYTOJIbHHUKOB,

CBOMCTBOM MEJIMaHbI, TPOBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELICHUY F€OMETPUUECKUX 3a/1a4.

OnpenensiTe MapamuieTbHOCTh MPSIMBIX C MTOMOIIIBIO YTIIOB, KOTOpbIE 00paszyeT
¢ HUMHU cekymas. Onpenenars napajieIbHOCTh NPSMBIX C MTOMOIIBIO PABEHCTBA
PACCTOSTHUM OT TOYEK OJHOM MPAMOM JO TOUEK APYTOU MPSIMOU.

Pemate 3a1aun Ha Ki1eT4aTol Oymare.

[IpoBOUTH BBIYKMCICHUS W HAXOJIUTh YHCIOBbIE MU OyKBEHHbIC 3HAYCHUS
yIJIOB B TE€OMETPUYECKMX 3a/JadyaX C HCHOJIb30BAHUEM CYMMBI  YIJIOB
TPEYTOJIbHUKOB W MHOTOYTOJIbBHHKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpHU
MIEPECEUEHNH [IBYX MapajuIeNIbHBIX NOPSIMBIX CEKylled. Pemare mpakThyeckue
3a/1a4M Ha HAXOXKJCHUE YIJIOB.

Bnagerp noHATHEM TE€OMETPUYECKOTO MECTA TOYEK. YMETh ONpPEACsATh
OMCCEKTPHUCY YIJIa U CEPEAMHHBIN MEPIICHIUKYIISP K OTPE3KY KaK TeOMETPUIECKUE
MECTa TOYEK.



@opMynupoOBaTh ONPENEICHUS OKPYKHOCTH M Kpyra, XOpAbl U Juamerpa
OKPY’KHOCTH, I10JIb30BaTbCSA UX CBOMCTBAMU. Y METh IIPUMEHATH OTU CBOMCTBA IIpU
pelLICHUN 3a1a4.

Bnaners moHATHEM ONMCAaHHOW OKOJIO TPEYTOJBHHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ meHtp. [lomp3oBaThcs (hakTamMu O TOM, YTO OHMCCEKTPUCHI YIIIOB
TPEYTOJbHHUKA IIEPECEKAlOTCsl B OJHOW TOYKE, MU O TOM, 4YTO CEPEIVHHBIC
IIEPIICHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OHOU TOUKE.

Bnaners mosAaTHEM KacaTelbHOU K OKpY’KHOCTH,

I10JIb30BAThCS TEOPEMOM O IEPIICHAMKYJIIPHOCTH KacaTeJIbHOU U paauyca,
IIPOBEAEHHOI0 K TOUKE KaCaHUs.

[lonp30BaTbCA MPOCTEMIIMMU T'€OMETPUYECKUMU HEPABEHCTBAMU, [IOHUMATh

UX IPAKTUYECKUN CMBICIL.

HpOBOI[I/ITB OCHOBHBIC TCOMCTPHUUCCKUC ITOCTPOCHUA C IIOMOIIBIO TUPKYJIA U JIMHCHKH.
Pacno3naBath OCHOBHEIEC BUAbBI quBIpéXerHBHHKOB, X OSJICMCHTHI,

II0JI30BATHCS UX CBOWCTBAMU IIPHU PEUICHUH T€OMETPUUECKUX 3a4ad.

[TpuMeHsTh CBOMCTBA TOUKHM MEpPECEUYeHUs MEIUaH TPeyrojbHUKa (LIeHTpa
Macc) B PEIIEHUH 3a/au.

Biagers noHsTHEM CpeHEN JMHUU TPEYroJbHUKA U Tpaneluuu, NPUMEHAThH
X CBOMCTBAa IIPU PEUICHUM TeoMeTpuYecKux 3aaad. [lomp3oBaTbes Teopemon
dasieca 1 TEOPEMOI O MPONOPLUUOHAIBHBIX OTPE3KAX, MPUMEHITh UX JJIs1 PELICHUS
MPaKTUYECKUX 3a]1a4.

[TpumeHsTh TPU3HAKHU TOI00US TPEYTOIBHUKOB B PEIICHUU T€OMETPUYECKUX 3a1a4.
[Tonb3oBaTecss Teopemoit Iludaropa nns pemieHUs TEOMETPUYECKUX U

IpakTU4eCKuX 3aaa4. CTPOUTh MAaTEMAaTHYECKYIO MOJEINb B TPAKTUYECKUX 3a7a4ax,
CaMOCTOSITENIBHO JeNaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIIME JITUHBI.

Bnagers mnoHATHSAME CHMHYCa, KOCHHYCAa MW TaHI€HCa OCTpPOro yria
PSAMOYTOJBHOTO TPEYTrOJbHUKA. [10J1b30BaThCA 3TUMU NMOHATUAMH I PELICHUS
IIPAKTUYECKUX 3a/1a4.

BoruncnaTe (pa3auuHbIMHE ClIOCOOaMH) IUIOLIA/Ab TPEYTroJIbHUKA U IUIOIIAIU
MHOTOYTOJIbHBIX ~ puryp (monb3ysicb, TIZ€ HEOOXOAUMO, KaJIbKYJISTOPOM).
IIprMeHATH ITOyYEHHBIE YMEHHMS B IIPAKTUYECKUX 3a/1a4ax.

Brnaners NOHATHAMUM BIMCAaHHOIO M LEHTPAJIBHOIO YIJjla, HCIIOJIb30BaTh
TEOpPEMBbI O BIIUCAHHBIX YIJIaX, yIJIaX MEXIY XOpAaMHu (CEKYLUIUMH) U YIJe MEXKIY
KacaTelnbHOM U XOPAOU NPH PEIICHUH T€OMETPUUECKUX 3a/1a4.

Bnaners moHATMEM ONMCAHHOTO YETBHIPEXYTOJbHUKA, NMPUMEHATH CBOMCTBA
ONMCAaHHOTO YETHIPEXYTONIbHUKA IIPU PEIICHUH 3a]1a4.

[IprMeHATh MOJyYECHHBIE 3HAHMS HA MPAKTUKE — CTPOUTH MATEMATHYECKHE

MOACIIN HJIA 3aaa4 peaHBHOfI JKU3HU U ITPOBOJUTL COOTBCTCTBYIOINMC BBIYHCICHUA



C NIPUMEHEHUEM I[OJ0OMSI M TPUTOHOMETPUHU (MOJB3YSCh, TIAE HEOOXOIUMO,
KQJIBKYJISITOPOM).

3HaTh TPUTOHOMETPUYECKHE (PYHKUIMUU OCTPBIX YIJOB, HAXOAHUTh C WX
MOMOILBIO PA3JIMYHBIE 3JIEMEHTHI MNPSIMOYTOJBHOIO TPEYroJbHUKA («pemeHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaJbKyISATOPa) JIIHHbI
Y YTJIBI 17151 HeTaOIMYHBIX 3HAYCHHH.

[Tonb30BaTbess popMyaMu MPUBEAECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKICCTBOM JUIsI HAXOXICHUS COOTHOLICHUN MEXAY TPUIOHOMETPUUYECKUMU
BEJIMYMHAMMU.

Hcronb30BaTh TEOPEMBI CUHYCOB M KOCMHYCOB JUISl HAXOXKACHUS Pa3JIMYHbIX
JJIEMEHTOB TPEYrOJIbHUKA («PELIEHUE TPEYroJbHUKOBY»), MPUMEHATh HUX IpHU
pPELIEHNH T€OMETPUYECKUX 3a/1a4.

Brnagerp  moHATHMSMH  mpeoOpa3oBaHMS — TMOJOOMS, COOTBETCTBEHHBIX
3IIeMEHTOB MO00HBIX (puryp. [lomp30BaThCs cBOMCTBAMU MO00MS TPOU3BOIBHBIX
¢uryp, yMeTb BBIUMCIATH JJIMHBI M HAxXOJIWUTh YIJbl y MOAOOHBIX QUryp.
[IpumeHsATh cBoicTBa MOAOOMS B MNPAKTUYECKHUX 3aJadax. YMEThb INPUBOIUTH
IPUMEPHI TOJTOOHBIX (PUTYP B OKPYKAIOIIEM MUDE.

[lonp30BaThCA TEOPEMAMHU O NPOU3BEAECHUH OTPE3KOB XOPJ, O IIPOU3BEICHUN
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpaMHU, NOHUMATh WX T€OMETPUUYECKUN U (PU3NUECKUIL
CMBICJ, TNPUMEHATh HX B PEIIEHUU TEOMETPUYECKUX M (U3NYECKUX 3ajad.
[IprMEHATH CKaISIPHOE NMPOU3BEICHUE BEKTOPOB ISl HAXOKICHHUS UIMH U YIJIOB.

[lonp30BaTbCA METONOM KOOPAMHAT HAa IUIOCKOCTH, IIPUMEHATH €ro B
PEIIEHNH T€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

Bnagers moHATHAMM IPAaBWIBHOTO MHOTOYIOJIBHUKA, JIJIMHBI OKPY’KHOCTH,
JUIMHBI TyTH OKPYKHOCTH M PAaJMaHHOW MEpHI yIJId, YMETh BBIYUCIATH IUIOIIAJb
Kpyra U €ro 4acrteu.

[IprMEHATh NTONyYEHHBIE YMEHHSI B TPAKTUYECKUX 33/1a9aXx.

Haxomute ocu (MM LEHTPBI) CUMMETPUM (UTYp, NPUMEHSATh JIBUKEHUS
IIJIOCKOCTHU B IMPOCTEUIINX CIydasiX.

[IpuMEHATH MOIMYYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTUYECKHE
MOJEIIN JUIS 334 PeajJbHOM KU3HU U IIPOBOJUTH COOTBETCTBYIOIIME BBIUMCICHUS
C NpPUMEHEHUEM NOoJ00Us U TPUTOHOMETPUYECKUX (PYHKUMHA (IOJB3YSCh, TJE
HEO00XO0MMO, KaJTbKYJIATOPOM).



COJEPXAHUE OBYUYEHUA

Hauanbnbie noHsATHA reomeTpun. Touka, mpsMasi, OTpe30K, Jiyd. Yrou. Buas
yrioB. BepTukaibHble HW CMEXHbIE Yriabel. buccektpuca yrma. JlomaHas,
MHOTOYTroJibHUK. [[apanneabHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummerpuunbie  ¢urypel. OCHOBHBIE CBOICTBA OCEBOM CHMMETPUHU.
[IpuMepbl CHMMETPHUH B OKPYKAIOILIEM MHUPE.

OCHOBHBIE TIOCTPOCHHUSI C IMOMOUIBIO LHPKYJd U JHHEHKH. TpeyrojabHUK.
BricoTa, MennaHa, OMCCeKTpHUca, MX CBOMCTBA.

PaBHOOEpEeHHBIN U PABHOCTOPOHHMI TPEyroibHUKUA. HepaBeHCTBO TpeyrojibHUKA.
CpoiicTBa W TpU3HAKU paBHOOEAPEHHOrO TpeyroyibHUKa. [Ipu3Haku

PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa M NPU3HAKY NapauIeIbHBIX OpsIMbIX. CyMMa yIilOB TPEyTrOJIbHUKA.
BremHue yribl TpeyrojgpHUKa.

[IpssMOyrOJIbHBIM ~ TpeyroJbHUK. (CBOMCTBO MEAHMAaHbl MPSIMOYTOJIBHOTO
TPEYroJIbHUKa,  NpPOBEAEHHOM K  rumnoreHy3e. llpu3Haku  paBeHCTBa
PSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrOnbHBIN TPEYTrONbHUK C yIiioMm B 30°.

HepaBeHcTBa B reomMeTpHM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUTMHE JIOMaHOW, TeopemMa O OOJbIIeM yrie W OOJbIIeH CTOpPOHE TPEYroJbHUKA.
[lepnenauKyJIsip ¥ HAKJIOHHAS.

['eomeTpuyeckoe MecTo TOYeK. buccekrpuca yriia HW  CEepeAVHHBIN
NEPHEHAMNKYJIAP K OTPE3KY KaK T€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb W Kpyr, XOpJa M JuaMeTp, HUX CcBoWcTBa. B3aumMmHoe
pAacoIOKEHUE OKPYKHOCTH U TipsAmoil. KacarenbHas u cexymas K OKpPY>KHOCTH.
OKpyXHOCTb, BNHCaHHas B yroj. BnucanHas W omnucaHHas OKPY>KHOCTH
TPEYroJIbHUKA.

YerpipéxyronpHuku. [lapamnenorpamm, ero npu3Haku U CBOMCTBAa. YacTHbIE
clydyad mapajuieIorpaMMoOB (TIPSIMOYTOJBHUK, pOMO, KBaJpaT), UX MNpPU3HAKU U
cBoicTtBa. Tpamemusi, paBHOOOKas Tpameuus, €€ CBOWCTBA M MPU3HAKH.
[IpssMoyroJibHAs Tparenus.

Meron ynsoenuss Menuansbl. LlenTpanbHas cummerpus. Teopema QPaneca u
TEOpeMa O IPOMOPLHOHAIBHBIX OTPE3KaAX.

Cpennue JIMHUM TPEyroJIbHUKA U Tpanenuu. LIeHTp Macc TpeyrojbHUKA.

[Togobue TpeyroabHUKOB, Kod(pduiuent nomodus. I[lpusHaku mnomgoOus
TpEeyroJibHUKOB. [IpuMeHeHne noqooust mpu pelieHnH MPaKTHYECKUX 3a/1a4.

CaoiicTBa mioniageii reomerpudeckux ¢uryp. DopMyisl A  IUIOHIATU
TpeyrojbHHUKa, MapauiesorpaMma, pomba u Tpanenuu. OTHOIICHWE IIOMIAAEH
0TI0OHBIX (UTyYp.



Boruucnenue mioniaiei TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTON Oymare.
Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa npu peuieHuu

IIPAKTUYECKUX 3a7a4.

CHHyC, KOCHHYC, TaHI€HC OCTpPOrO yIJIa MNPSMOYTOJBHOTO TPEyTrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. TpUrOHOMETpUYECKHE (YHKIUU
yriioB B 30, 45 u 60°.

Brnucannbple W UEHTpalbHBIE YIUIBI, YTOJI MEXIY KacaTeabHOU W XOpIoil.
Yrimel  MexIy XopJaMH M CEeKyllMMH. BrnucaHnHble W ONKCaHHbIE
YeThIPEXYTOJIBHUKHA. B3anMHOE pacnonokeHue JByX OKpyxkHocren. Kacanwme
okpyxHOcTel. OO0IIIe KacaTeIbHbIE K IBYM OKPY>KHOCTSIM.

Cunyc, kocuHyc, TaHreHc yriaoB or O mo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKI€CTBO. POPMYIIbI TPUBEACHUSI.

Pewmenne tpeyrosnbHuKOB. TeopeMa KOCHHYCOB M TEOpEMa CUHYCOB. Pemienue
IIPAKTUYECKUX 33124 C UCIIOIb30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[IpeoOpa3zoBanue nonodus. [logodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O mpPOM3BENECHUN OTPE3KOB XOpPH, TEOPEMBI O MPOU3BEICHUHU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAaIpaTe KacaTeIbHOM.

Bektop, nnmHa  (MOIyNnb) — BEKTOpa,  COHANpPaBJICHHBIE  BEKTOPHI,
IPOTHUBOIIOJIOKHO HAPABIEHHBIE BEKTOPBI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpaly HaJ BEKTOpamH. Pa3noxeHue BeKTOpa 1O JBYM
HEKOJUIMHEApHbIM BekTopaM. KoopaumHaTel BekTopa. CKalsipHOE TPOU3BEIAECHUE
BEKTOPOB, IPUMEHEHUE [T HAXOXKIACHUS JUIUH U YTJIOB.

JlexapToBBI KOOPAMHATHI HA MJIOCKOCTH. Y paBHEHHSI IPSIMOU U OKPY>KHOCTHU B
KOOpJIMHATaxX, MEPECECUCHHE OKPYKHOCTEH M NpAMBIX. MeTox KOOpAMHAT U €ro
IIPUMEHEHUE.

[IpaBuiabHBIE MHOrOyroJIbHMKW. JIMHa  OKpyXHOCTH. ['pamycHas wu
paguaHHas Mepa yrjla, BBIYMCIEHUE JUIMH OYr OKpyxHocteil. Ilmomane kpyra,
CEKTOpa, CETMEHTA.

JIBUKeHHsI TIJIOCKOCTH W BHYTPEHHHE CUMMETpuH (GUryp (dJeMeHTapHbIe

npeactasienust). [lapannensHbrii nepenoc. [ToBopor.



TEMATHUYECKOE IINTAHUPOBAHUE

9 KVIACC

KoJsnuecTBo 4acoB

Ne |HamMeHOBaHMe pa3iesioB U
n/m TeM IpOrpaMMBbI Beero Kourpoabhnbie |[IpakTnyeckn
padoThI e padoThbI
1 | IToBTOpeHue 4 1
2 | Bextopsl 11 1
3 | MeTtoa koopauHAT 10 1
COOTHOIIIECHUS MEXTY
CTOPOHAMH U yTJ1aMu
4 18 2
TpeyrojpHuKa. CramsipHoe
MIPOU3BEACHUE BEKTOPOB
5 JInHa OKPYKHOCTH U 12 1
IJI0IIAAb KpyTa
6 | ABmwxeHus 6 1
7 | IloBTOpeHue 7 1
OBLIEE KOJIMYECTBO
YACOB IT1IO 68 8
I[TPOI'PAMME:




ITIOYPOYHOE INIAHUPOBAHUE

9 KJIACC
2 g . g2 Kou-
= 2 = Tema ypoka BO
4acos
IToBTOpenue kypca reomerpun 8 kiacca (4 4)
1-4 1-4 [ToBTOpeHUE . BXxoonas koumpoavhas paboma 4
BekTops1 (11 v)
5-6 1-2 [TonsTue BekTOpa 2
7-8 3-4 CnoxeHre U BBIYUTAHUE BEKTOPOB 2
9-14 |5-10 YMHO)KEeHHUE BEKTOpa Ha uncio. [[pumenenue 6
BEKTOPOB K PELICHUIO 33]1a4
15 11 Koumponvnas paboma Ne 1 « Bekmopwi» 1
Metoa koopaunart (10 4)
16-17 |1-2 Koopaunatel BekTopa 2
18—20 |3-5 [Ipocreiimue 3a1a4u B KOOpAUHATAX 3
21-24 16-9 YpaBHEHUS OKPYKHOCTH U IIPAMOMN 4
25 10 Koumponvnasa paboma Ne 2 «Memoo |
KOOpOUHamy»
. CooTHOLIEHHS M1y CTOPOHAMM H YIJIAMH TPEyroJbLHUKA.
CkaJgsipHoe npousseieHre BeKTOPOB. (18 u)
CuHYyC, KOCMHYC M TAHT€HC, KOTAHTEHC yIJja 6
26-27 | 1-2 CuHycC, KOCMHYC M TaHT'€HC, KOTAHT€HC yTJIa 2
2829 |3_4 OCHOBHOE TPHUTIOHOMETPUYECKOE TOKIECTBO. )
@opMyJIbl IPUBEICHUS
30-31 |5-6 @opmyJibl I BBIYUCICHNUS] KOOPAUHAT TOUKHU 2
CooTHOIIeHUS MEKITYy CTOPOHAMH U YIJIaMHU 6
TPeyroJbHUKA
32-33 |7-8 Teopema o IIOIIAaIM TPEYTOJIBHHUKA, TEOPEMA 2
CHHYCOB
34 9 Teopema KOCMHYCOB 1
35 10 Pemenune TpeyronbHUKOB 1
36 11 N3mepurenbhbie paboThI |
37 12 Koumponvnasa paboma Ne 3 «Pewenue 1
mMpey20/1bHUKOB»
CxkajsipHoe nmpou3BeJeHHE BEKTOPOB 6
38 13 Yron Mexay BEKTOpamu 1
39 14 CxalsipHOE IPOU3BECHUE BEKTOPOB 1
40—-41 | 15— 16 | CkamapHoe nNpOU3BEACHHUE B KOOPIUHATAX 2




42 17 CBONCTBA CKAISIPHOTO TPOU3BEACHUS 1
BEKTOPOB

43 13 Koumponvnas paboma Ne 4 «Crkanaproe |
npou3sedeHuUe 8eKMoposy»

JIINHA OKPYKHOCTH U IIomaab kpyra (12 v)

IIpaBujibHbIEe MHOTOYTOJILHUKH 6
[IpaBWiIbHBIT MHOTOYTOJNBHHUK. OKpY>KHOCTB,

44 1 OIMCaHHAas OKOJIO MIPABUJIBHOT'O 1
MHOTOYTOJIbHUKA

45 5 OKpy»XHOCTb, BIMCAaHHAs B TPaBUJIbHBIN |
MHOT'OYTOJIbHUK
DopMyJIbl 171 BBIYUCICHUS TUIOIIA TN

46-47 |3-4 [IPaBUJIBHOTO MHOTOYTOJIBHUKA, €0 CTOPOHBI 2
Y paauyca BIIMCAHHOW OKPYXHOCTHU

48-49 |5-6 [TocTpoenue nmpaBuIbHBIX MHOTOYTOJIbHUKOB 2
JIINHA OKPYKHOCTH U IJIOIIAJb KPyra 6

50 7 JInuHa OKpYy>KHOCTH |

51 8 [Lnomane kpyra 1

52 9 [Imomage KpyroBoro cexkropa |

5354 | 10_11 Pemenue 3amau Hav BBIYMCIICHUE TUIOIIAIN )
Kpyra 1 €ro yacreu

55 12 Koumponvnas paboma Ne5 «/[nuna 1
OKDYAHCHOCU U NIOWAOL KPY2a»

JABmkenus (6 1)

56 1 IlousiTne nBUKESHUS 1
IHapajuieIbHBINA IEPEHOC U IOBOPOT 5

57-58 |2-3 [TapannenbHbIN NEPEHOC 2

59-60 |4-5 IToBoport 2

61 6 Koumponvnas paboma Ne 6 «/{eudicenusy 1

IHoBTOpenue kypca reomerpuu 9 kiaacca. Pemenue 3agau (7 4)

62 1 Bekropsl. Pemenune 3a1au MmeTogom |
KOOpJIMHAT

63-64 .3 CooTHOIIEHUsT MEXAY CTOPOHAMU U yriaMu )
TPEyTOJbHUKA

65-66 4-5 JInmiHa OKPYKHOCTH U IUIOLIAIb KpyTa 2

67 6 HUmoeosasn konmponvras paboma |

68 7 AHanu3 UTOroBOM KOHTPOJIbHOM paOOThI |
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