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IMOSICHUTEJIBHAS 3AIIUCKA

['eomMeTpusi Kak OJMH U3 OCHOBHBIX Pa3/elioB MIKOJIBLHOH MaTeMAaTHKH, UMEIOIIHH CBOCH
IeNBI0 OOECIEUnTh H3Y4YEeHHE CBOMCTB W pa3MepoB (HIyp, MX OTHOLICHUH M B3aMMHOE
PACIIOJNIOKEHHe, OMMpPAeTCs Ha JIOTHYECKYIO, JOKa3aTebHYH IHHHIO. LIEHHOCTH H3ydYCHHS
reOMETPHH Ha yPOBHE OCHOBHOTO 00Iero 00pa3oBaHus 3aKIIOYAETCs B TOM, YTO 00yJaloIHHCs
YUUTCS TIPOBOJUTL JOKA3aTeNBHBIE PACCYXKIEHMS, CTPOMThH IJIOTHUECKHE YMO3AKIIIOUEHHS,
NOKa3bIBaTh HCTHHHBIE YTBEPXMJIEHHUS M CTPOMTH KOHTPHPUMEPHI K JIOKHBIM, IPOBOJHTH
paccyKIeHHs «OT IPOTUBHOrO», OTJIMYATh CBOMCTBA OT MPH3HAKOB, HOPMyIHpoBaTh OOpaTHbIE
YTBEPKIACHHUS.

BTOpoi#i 1esbio M3ydeHHs IeOMETPUH SBIISETCS HCIONb30BAHUE €€ KaK HHCTPYMCHTA IIPH
pElIEHHH KaK MaTeMaTHYEeCKHX, TaK W INPaKTHYECKHX 3a/]ad, BCTPEYAOIIMXCS B pealbHOH
ku3HH. OOGYYarOIUICS JOJDKEH HAyYHThCS OIPENe/IMTh T€OMETPHUECKYIO (GHIypy, OmHcaTh
CIIOBAMH JIAHHBIM YepTEX MM PUCYHOK, HAHTH IUIOMIA[b 3€MENBHOI0 y4YacTKa, pacCudTaTh
HEeOOXOMMYIO UIHHY OITOBOJIOKOHHOTO Kabens uiauM TpeOyeMmble pasMephl rapaxa s
aBTOMOOHIISL. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTEIbHASA JIMHHSA B U3YYCHHH T'COMETPHH.
[lpu pemreHuH 3amad  [PAKTHYECKOro  XapakTepa OOyYarOIWHCS — y4YUTCA  CTPOHTH
MaTeMaTHYECKHE MOJEIH peajbHbIX JKA3HEHHBIX CHTyalMH, INPOBOJUTL BHIYMCIECHUS H
OLIEHUBATD AIEKBATHOCTh [10JIyYEHHOTO PE3yIbTaTa.

Kpaiine Ba)KHO MOJUEPKHBATH CBSA3M T€OMETPHH C APYIMMH Y4eOHBIMH IIpEIMETaMH,
MOTHBHPOBaTh  HCIOJB30BATh  OMPEIENECHHs TIeOMETPHYECKHX  (Uryp H  MOHATHIA,
JIEMOHCTPUPOBATH IPHMEHEHHE MOJTyYeHHbIX yMeHUH B hu3KKe U TeXHHKe. DTH CBA3U Hanbosee
SIPKO BUJHEI B TeMax «BekTopsl», « TpHrOHOMETPUYECKHE COOTHOINEHHsA Y, «MeTol KOopIuHAT»
u «Teopema ITudaropar.

Vuebupli Kype «['eoMeTpus» BKIIOYAET CIIEAYIONIME OCHOBHBIE Pa3fielbl CONCPIKAHMUS:
«Ceomerpuueckne GUTYpHI W HX CBOMcTBa», «V3MepeHHE TIeOMETPHYECKHX BEIHYHHY,
«JlekapTOBBl ~ KOOpJAMHATHI HA  IUIOCKOCTH», «BekTopb», «JIBIXKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanus nogo0us».

Ha usy4enue y4eGuoro xypca «I'eomerpusi» orBoautea 204 yaca: B 7 kmacce — 68 uacos
(2 yaca B Hezelmo), B 8 Kiacce — 68 yacos (2 waca B Helenmo), B 9 kiacce — 68 yacos (2 yaca B
HEJIEITIO).

COJAEPKAHHE OBYYEHMUS
7 KJIACC

HavanbHele NMOHATHA TreoMeTpud. Touka, mpsmas, OTpe3oK, Tyd. Yrona. Bumel yrios.
BeprukanbHble W CMeXHBIe yriuel. buccektpuca yriaa. JlomaHas, MHOrOYroOJBHHK.
[Mapamie bHOCTh U NEPIEHANKYIAPHOCTE IPAMBIX.

CummeTtpuunble Gurypsl. OCHOBHBIC CBOHCTBa 0CeBOH cHMMETpHH. [IpraMephsl cuMMeTpuH
B OKPY KatOIleM MHpE.

OCHOBHBIE MOCTPOCHHSA C MOMOILIBIO LHUPKYIs W nuHEHKH. TpeyronsHHK. Bricora,
MeauaHa, OHCCeKTpHCa, IX CBOHCTBA.

PaBHOGEIpEHHBIA H PABHOCTOPOHHHUIT TPpeYrolbHUKH. HepaBeHCTBO TpeyrobHHKA.

CpoiicTBa W IpHU3HAKH paBHOOEAPEHHOrO TpeyroiabHHKa. IlpusHaku paBeHCTBa
TPEyTOJBEHHKOB.

CBo¥icTBa M NMPH3HAKH TapaUIe/ibHBIX NpsAMBIX. CyMMa YIJIOB TPEyrojibHHKa. BHeruHue
YTJIBI TPEYTOJIBHHUKA.

IIpsMoyronbHbIi TpeyroibHAK. CBOHCTBO MEIMaHbl MPAMOYTOJIBHOTO TPEYTONIBHHUKA,
NpOBEIEHHON K THIOTeHy3e. [IpH3HAKM PpaBEHCTBA MPSIMOYTOJBHBIX —TPEYTONBHHKOB.
[TpsSAMOYTONBHEIH TPEYTOJIBHUK € YTIIoM B 30°.

HepaBeHCTBA B T€OMETPHH: HEPABEHCTBO TPEYTOJILHUKA, HEPABEHCTBO O JIHHE JIOMAHOM,
TeopeMa o GolibleM yrie u Gonblieil cropoHe TpeyronbHUKa. [leprneHauKyisp 1 HaKIOHHAS.

eoMeTpHYECKOe MECTO TO4eK. BuccekTpuca yriia M Cepe/MHHBIA NEepPHeHAUKYIAp K
OTpE3Ky KaK reOMETPHYECKHE MECTa TOYEK.



OKpy)KHOCTE W Kpyr, XopJa H JAMaMeTp, HX CBOMcTBa. B3auMHOe pacrosoXeHHe
OKpYXHOCTH W npsiMoit. KacaTenpHas u cexymas K OKpy»KHOCTH. OKpY:KHOCTB, BIHCAHHAs B
yroj. BrincanHad U onmucaHHas OKpYKHOCTH TPEYTOJIbHHKA,

8 KJIACC

Yerpipéxyronsuuku. [lapannenorpaMmM, ero npusHaku M CBOWCTBA. YacTHBIC Ciydau
THapaJIelorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBaapaT), MX NpH3HAaKd M cBoicTea. Tpamenud,
paBHOGOKas Tpamenus, e€ cBoiicTBa U npusHaky. [IpsMoyronbHas Tpamnemnus.

Meroa yasoenus Mmenuansl. lleHTpanbHas cuMmerpus. Teopema @ajeca ¥ TeopeMa o
IPOTIOPLHOHATIBHBIX OTPE3KaXx.

Cpenuue TUHHH TPEYTroJbHHUKA U Tpanenuu. L{eHTp Mace TpeyroibHUKA.

[Tomobue TpeyroJabHUKOB, Ko duuueHT nonodus. IIpusHaku mogodus TPEyroIbHHKOB.
[IpumeHeHue 10,1001 IIPH PEIICHUH MPAKTHYECKHUX 3a/1ad.

CaoiicTBa momanei reomerpudeckux ¢uryp. @opmynsl i IJIOMIAAH TPEYroJbHUKA,
napajulesiorpaMma, pom6a u tpaneiui. OTHOIISHHE IUIoIaeil HoJ00HbBIX QHTYP.

Brruncienye mionazieil TpeyroibHUKOB B MHOTOYTOJIbHUKOB Ha KIIETYaTo’ Oymare.

Teopema ITudaropa. Ilpumenenue teopemel Iludaropa npu pelIeHHH NPAKTHYECKHX
3amad.

CuHyc, KOCHHYC, TaHT€HC OCTPOTO YINa IPSIMOYIOJbHOIO TpeyronbHuka. OCHOBHOE
TPHUrOHOMETPHUYECKOE TOXKIECTBO. TpuroHoMerpuueckue GyHkuun yrios B 30, 45 u 60°.

BrucaHHble ¥ IEHTpAlIbHBIE YIIIBL, YrOJ MEXIy KacaTelbHOH M XOpAOH. YIIIBI MEXIy
XOpIaMH ¥ CEKyIIMMH. DBIHCaHHBIE M ONHMCAHHBIE YETBIPEXYTONBHHKH. BsaumHOe
pacrionokenue [ByX okpyxkHocteif. Kacanume okpyxHocre#. OOmme KacaTeibHbIE K JIBYM
OKPY KHOCTSIM.

9 KJIIACC

Cunyc, Kocwuyc, TanreHc yrinoB or 0 mo 180°. OcHOBHOE TPHTOHOMETPHYCCKOE
TOxKAECTBO. DOPMYIIBI IPHBEICHHUS.

Pemenne TpeyronpHukoB. TeopeMa KOCHHYCOB M TeopeMa CHHYCOB. Pemrenne
NPaKTHIECKHUX 3a/1a4 ¢ HCIIOIL30BAHHEM TEOPEMBI KOCHHYCOB U TEOPEMEI CHHYCOB.

[IpeobpazoBanue nomobus. [Tonobue COOTBETCTBCHHBIX 2JIEMEHTOB.

Teopema 0 TIPOM3BEACHUH OTPE3KOB XOPJI, TEOPEMEI O IPOM3BEACHUN OTPE3KOB CEKYILHX,
TEOpeMa O KBaZpaTe KacaTeIbHOM.

Bekrop, mmiHa (MOIYNTb) BEKTOpa, COHAIPABICHHBIE BEKTOPBI, IPOTHBOIOJIOXHO
HaIPaBJIEHHBIE BEKTOPHI, KOIIHHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpalMi Haj
BeKTOpamu. Pazjioxenre BEKTOpa 110 JIByM HEKOJUTHHEapHBIM BeKTOpaM. Koop/MHATEI BEKTOPA.
CxalisipHO€ IIPOH3BE/ICHHE BEKTOPOB, IPUMEHEHHE [l HAX0XKICHHS JUIHH H YITIOB.

JlexapToBbl KOOPIAMHATHI Ha IUIOCKOCTH. YPaBHEHHS IPAMOH W OKPYXHOCTH B
KOOpMHATAX, TIEPEeCeICHHE OKPYIKHOCTEH M IPAMBIX. MeTOJ| KOOPANHAT U €T0 NPUMEHEHHE.

[IpaBUIIbHEIE MHOTOYTOJNLHUKA. J{nuHA oKpy)HOCTH. ['pajycHas U paauaHHas Mepa yria,
BBIYHCIIEHHE JUTHH AyT OKpyskHocTel. [Inomans kpyra, cekropa, CerMeHTa.

JIBHIKEHHMS TUIOCKOCTH U BHYTPEHHHE CUMMETPHH (QHUIYp (37€MeHTapHbIE TIPEICTABIICHNUS).
[TapayutensHbii nepenoc. [ToBoport.

IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOI'PAMMBI YYHEBHOI'O KYPCA

«TEOMETPUSI» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUS
JJUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPe3yJbTaThl OCBOEHUsI TporpaMMel ydebnoro xypca «['eomerpusi»
XapaKTepH3YIOTCH:

1) naTpuoTH4YEeCKOE BOCIHTAHUE:

IIPOSIBIEHHEM WHTEpeca K MPONIIOMYy M HACTOAIIEMY POCCHHCKOH MAaTeMaTHKH,
[ICHHOCTHEIM OTHOIIEHHWEM K JOCTHIXKEHHSM POCCHMCKHX MaTeMaTHKOB M POCCHHCKOM
MaTeMaTHYecKOH IIKOJIbI, K MCIIOJB30BAHMIO ITHX AOCTHIKCHHN B APYTUX HAayKaX U NMPUKIaJHBIX
chepax;



2) rpakJIaHcKoe H JyX0BHO-HPABCTBEHHOE BOCITHTAHME:

FOTOBHOCTBIO K BBIIONHEHHIO 00s3aHHOCTEH TIpakJaHuHa W pealus3alvu ero Ipas,
TpeicTABICHHEM O MaTeMATHYeCKHX OCHOBaX (YHKUMOHMPOBAHHMS pA3TMIHBIX CTPYKTYD,
SBJICHH{, TPOIEAYp TPAXK/IAHCKOro 0oOLIeCTBa (HAPUMEp, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OBCYXKICHHIO 3THYECKUX TPOGIEM, CBS3AHHBIX C IIPAKTHYECKHM HPHMEHEHHEM JOCTHXKCHHH
HAYKH, OCO3HAHHEM BKHOCTH MOPATEHO-3THYECKUX IPUHIUIIOB B €S TeIBHOCTH yUEHOTO;

3) Tpy10oBO€ BOCIIHTAHHE:

YCTAHOBKOM HA aKTHBHOE YYacTHe B PEINCHHM IPAKTHYECKHMX 3a1ay MaTeMaTHueCKOH
HANPAB/IEHHOCTH, OCO3HAHHEM BaKHOCTH MaTEMAaTHYECKOro 00pa3soBaHUs Ha MPOTSHKEHUH BCEH
JKU3HA U1 YCIEIHON MpodecCHOHAIBHOM JeSTENbHOCTH M PA3BUTHEM HEOOXOIMMBIX YMEHHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOEHMEM HHIMBHAyalbHOH TpaeKkTopud 00pa3oBaHHA U
JKH3HEHHBIX TUIAHOB C YIETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPeOHOCTEH;

4) 3cTeTHYecKoe BOCIIMTAHHE:

CIOCOGHOCTRI0 K HMOIMOHATBHOMY M 3CTETHYECKOMY BOCHPHSATHIO MaTeMaTHYECKHX
00BEKTOB, 3a/1a4, PEIeHHUH, PAcCY)KICHUH, YMEHUIO BH/ICTH MAaTCMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUS!

OpHeHTanuell B NEATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX IpPE/CTaBIICHHH 00
OCHOBHBIX 3aKOHOMEDHOCTAX pAa3BUTHS dUeNOBeKa, MPUPOABI M OOIIEeCTBa, IOHMMAaHUEM
MaTeMaTHYeCKOW HayKH Kak c(epbl UenoBe4ecKoH AeATeNbHOCTH, 5TAloB €€ Pa3sBUTUA H
SHAYAMOCTH JUTS PA3BUTHS [MBHIM3ALIH, OB/IaJIEHUEM A3BIKOM MaTeMaTHKH H MaTeMaTHIeCKOH
KYIETYpOH Kak CpPEICTBOM T[IO03HAHMSA MHpPa, OBJAJEHHEM IPOCTEHIIMMHU  HABBIKAMH
HCCIIEMOBATENBCKOM €A TEILHOCTH,

6) ¢usuyeckoe BocnuTaHue, (OpMHUpOBAHME  KYJIBTYPBI  310pOBbH# U
IMOLHOHAJIBHOT0 0JIaroNo.Iyqns:

FOTOBHOCTBIO TPHMEHATh MaTeMaTHYEeCKME 3HAHWs B MHTEPEcax CBOEro 3/10pPOBbA,
BeJICHHS 30pOBOro 00pasa Ku3HH (3I0pOBOEe MHTAaHHE, cOANAHCHPOBAHHBIA PEXHUM 3aHATHH U
OTIBIXa, perynspHas Qu3MyecKas akTHBHOCTE), CHOPMHPOBAHHOCTBIO HABBIKA PE(IICKCHH,
IPU3HAHKEM CBOETO IIpaBa Ha OMHUOKY M TaKOTO XKe IpaBa Apyroro YeIoBeKa;

7) 5K0JI0rHYecKoe BOCIIHTAHHE:

OpHEHTAIMel Ha IpUMEHEHHEe MATeMaTHYCCKHX 3HaHMH Ui pelieHUs 33724 B 001acTH
COXPAHHOCTH OKpY’KAloIledl Cpeisl, IIAHMPOBaHHsA IOCTYNKOB H OLEHKH HX BO3MOXHEBIX
TOCIEICTBHH [UI OKPYXKalOLIel cpeiibl, OCO3HAHMEM IJIOOATBHOTO Xapakiepa KOIOTHYECKHX
po0OieM U Iy Tel X pelleHH,

8) ajanTanus K U3MEHSIOUHMCS YCTOBHAM COUMAIBLHON U NPUPOJHOIi cpeabI:

FOTOBHOCTBIO K JIEHCTBHAM B YCIIOBHSX HEOIPEICIEHHOCTH, MOBBIIIECHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH Yepe3 MPaKTHYeCKyIO JeATENbHOCTh, B TOM YHCIIC YMEHHE YUUTHCA Y JAPYTHX
mojielt, mpuoOpeTaTh B COBMECTHOM NEATENbHOCTH HOBBIE 3HAHMS, HABBIKH M KOMIIETEHIMH H3
OIIBITA IPYTHX;

HEOOXOAMMOCTBIO B (JOPMHPOBAHHY HOBBIX 3HAHHH, B TOM 4uciIe GOPMY/IMPOBATh UAEH,
MOHATHS, THIOTE3bl 00 0OBEKTaX H ABJICHUAX, B TOM YHCJIE paHee HEH3BECTHBIX, OCO3HABAThH
NeHIMTEI COOCTBEHHBIX 3HAHMH ¥ KOMIIETEHTHOCTEH, ITTAHHPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYKO  CHUTYallHIO, BOCIPUHHMATL CTPECCOBYIO
CHUTYallMIO KaK BBI30B, TPeOYIOIMi KOHTPMEpP, KOPPEKTHPOBATh MPHHUMAEMBIC PEIICHHSA H
neiicTBHsA, GOPMYTHPOBATH M OLEHHBATH PHCKHU H MOCIIENCTBHS, GOPMHUPOBATH OMIBIT.
METAIIPEJMETHBGIE PE3YJIbTATBI
Io3HaBaTeLHbIE YHHBEPCAILHbIE Y4eOHbIE 1€l CTBHUS
BazoBplesiornyeckne eicTBus:

BBIBJISATD M XapaKkTepH30BaTh CYLIECTBEHHBIC IPH3HAKH MATEMAaTHIECKMX OOBEKTOB, MOHATHH,
OTHOIIEHHH MEXTy TMOHATHAMY, (GOPMYIHPOBATL ONPEE/ICHHs IOHATHH, YCTAHABIMBATH



CYIIECTBEHHBIA MPU3HAK KIACCH(UKAIMH, OCHOBAHHUS [UIs OOOOIIEHHS ¥ CPABHEHHUS, KPHTEPUU
IPOBOAMMOIO aHATN3a,

BOCIIPHHUMATh, (POPMYIHPOBATH M TNPeoOpasoBbIBATH CYXMIACHUS: YTBEPAHUTENBHBIC H
OTpHUIATENILHBIE, EIMHUYHBIE, YACTHBIE H O0IIME, YCIOBHEIE,

BBIABJIATH MAaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aHMOCBSA3H ¥ IPOTUBOPEUHs B (paKTax, AaHHBIX,
HaOIIOJEHUAX M YTBEP)KIACHHSX, MMPeAIararh KPUTCPHH U BBLABJICHHA 3aKOHOMEPHOCTEH H
IPOTHBOPEYHIA;

JenaTh BBEIBOJBI € HMCIOJIB30BAHHEM 3aKOHOB JIOTHKHM, JEOYKTHBHBIX M HHIYKTHBHBIX
YMO3aKTIOUEHUH, YMO3AK/IIOUEHHUH 110 aHAJIOTHH,

pasbuparh JIOKa3aTelIbCTBA MATEMAaTHUECKHX YTBEPXKACHMH (IpsAMBIE M OT MPOTHBHOIO),
IPOBOMTL ~ CAMOCTOATENBHO  HECJIOXKHBIE —JIOKA3aTelNbCTBA ~ MATEMATHYECKHX  (PAKTOB,
BBICTPAHBaTh AapryMEHTAl[MIO, MPUBOJUTH TpPHMEPBl M KOHTPIPHUMEpPBL, OOOCHOBBIBATH
COOCTBEHHBIE PACCyKICHHUS,;

BBIOMpaTh crnocod pemeHus yueOHOH 3a1aud (CpaBHMBATL HECKOJIBKO BApHaHTOB PEIICHUA,
BBIOMpPATh HANOOJIEE TTOIXOAMIMM C YIETOM CAMOCTOATEIEHO BBIICIEHHBIX KDUTEPHEB).
ba3zoBbienccieoBaTe/IbCKHENEHCTBHA:

HCIIOIB30BaTh BONPOCHI KakK HCCIEI0BATEIbCKUH HHCTPYMEHT IO3HaHHUA, (hOpMYJIHPOBAThH
BOIIPOCHI, (PUKCHPYIOLIHE IPOTHBOPEYHE, IPoOIeMy, CAMOCTOATEILHO YCTAHABIHBATh HCKOMOE
U faHHoe, GOPMHPOBATH THIIOTE3Y, apT'YMEHTHPOBATH CBOK) MO3ULHIO, MHEHHUE,

IPOBOJIUTE TI0 CAMOCTOSATENBHO COCTABICHHOMY IUIaHY HEC/IOXHBIH DKCIEPUMEHT, HEOOIbIIOE
HCCIICIOBAHME II0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHuecKoro 00BEeKTa, 3aBHCHMOCTEH
00BEKTOB MeXTy cOOO0i;

camMocToATeTsHO GopMyIHpoBaTh 00O0OIIEHHSs W BBIBOABI IO pe3yabTaTaM IPOBEJEHHOIO
HaO/II0ICHHs, HCCIIEIOBAHHA, OIICHHBATh JOCTOBEPHOCTD ITOJIYYEHHBIX PE3YIIbTATOB, BEIBOIOB U
00001IeHNH;

IIPOTHO3MPOBATHE BO3MOMKHOE Pa3BHTHE IIPOLECCd, a TAKXKe BBIJIBHIaTh IMPEINOJIOXKEHHS O €T0
Pa3BUTHH B HOBBIX YCJIOBHSX.

Padora ¢ nudopmanmeii:

BBIBJIATE HEAOCTATOYHOCTh H M30BITOYHOCTE HMH(OpPMAIMHU, TAHHBIX, HEOOXOAMMBIX I
pELIEHHs 3a1a4H;

BBIOMPATH, AHATM3UPOBATH, CUCTEMATH3UPOBATH U MHTEPIIPETHPOBATE HHQOPMALIHIO Pa3TMYHBIX
BHJIOB ¥ (hOPM IIpeJICTABIICHUS;

BbIOMpaTh (QopMy TpeAcTaBlIeHHs HWHOOPMALMKM W HUIFOCTPHPOBaTh PpEIIAEMblE 3alaquy
CXEMaMH, JHarpaMMaMu, HHOM rpadukoit 1 X KOMOUHALUSAMHU;

OIICHUBATh HANE&KHOCTE HMHOOPMALMH MO KPUTEPHAM, IPEIIOKEHHBIM Y4UTENeM WM
c(pOpMYJIMPOBAHHEIM CAMOCTOATENIBHO.
KoMMyHHKAaTHBHBIEYHHBEpCAILHbIeyYeOHbIeelicTBHA:

BOCIIPHHHMATh U (JOPMYITHPOBATE CYXKJICHUS B COOTBETCTBHHU C YCIOBUSMHU U LEIAMH OOIIEHHMS,
ACHO, TOYHO, TPAMOTHO BBIP@XKATh CBOK TOYKY 3pPEHHMS B YCTHBIX M IHCBMEHHBIX TEKCTaX,
JaBaTh [MOSICHEHUSA II0 XO/Iy PEUICHM 3a/1a4l, KOMMEHTHPOBATE MTOJIyYeHHBIH pe3ynbTar;

B XoJe OOCYKIeHWs 3aJaBaTh BOIPOCHI IO CYIIECTBY 0OCY)XKIaeMoif TEeMbI, MpOOIIEMEI,
pelraeMoil 3amauu, BHICKA3bIBaTh MJEH, HALlENIEHHBIE HA IIOMUCK PEINCHHS, COIOCTABJIATH CBOU
CYXK/IEHHS C CYKICHHSAMH IPYTHX YYaCTHHKOB JHaora, 0OHapy»KMBaTh Pa3IHuMEe M CXOJCTBO
IO3MIIHI, B KOppeKTHOH dopme GopMyTHPOBATE Pa3HOIIACHS, CBOH BO3PAKEHHS,

NpPEACTABIATE Pe3yJbTaThl peIIeHus 3a7a4dd, OKCIEPUMEHTa, WCCIIEIOBaHMs, IMPOCKTa,
CaMOCTOATEIBLHO BBIOMpaTH (opMar BBEICTYIUIEHHS C YY€TOM 3aJa4 [pe3eHTaluu U
ocoOeHHOCTeH ayIUTOPHH;

MOHMMATh M MCIIOJB30BaTh IMPEUMYIIECTBA KOMAHAHOW W HMHIMBHIYanbHOH paboThl mpH
peIIeHUH Y4eOHbBIX MaTeMaTHYECKHX 3a/1a4;



NPUHUMATh 11€JIb COBMECTHOM J€ATEIbHOCTH, IJIAHUPOBATh OPraHU3aAIMID COBMECTHOM paboTHl,
pacnpenensTh BHOBI paboT, NOroBapHBaThCS, OOCYXKIAaTh MpPOLECC W pe3ylbTaT paboThl,
00001maTs MHEHHS HECKOJIBKHX JIIOICH;

y4acTBOBaTb B TpPYNIOBBIX ¢(opmax paboThl (oOcyxuaeHus, oOMeH MHEHHSMH, MO3TOBBIE
IITYPMBl ¥ APYTHE), BBIIOJHATH CBOK 4YacTh pabOThl U KOOPAMHHPOBATH CBOU JEHCTBHUS C
OPYTHMH YleHaMH KOMAaHJBI, OIleHHBaTh KadecTBO CBOEro BKJIaJa B OOMHH HPOAYKT IIO
KPHUTEPHUAM, ChOPMYTHPOBAHHEIM YYaCTHUKAMH B3aUMOACHCTBHA.

PerynsaTuBHbIe YHUBepCcaIbHbIe Y4eOHbIe NelicTBHSA

Camoopranuzanus:

CaMOCTOSITETBHO COCTAaBJISITH IUIAH, aNTOPUTM peIleHHs 3anadyd (MM ero 4acTh), BHIOMpATh
cmoco0 pelmeHWs ¢ YYETOM MMEIOMIMXCS pecypcoB M COOCTREHHEIX RBO3MOMKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIIEHHH ¢ y4€TOM HOBOH HH(pOPMAIIHH.
CaMOKOHTPOJIb, IMOIHOHAIbHBIHHTE/LIEKT:

BIIAJETh CHocobaMH CaMONpPOBEPKH, CaMOKOHTPOJIA IIpollecca M pe3yabTaTa pelIeHH:
MaTeMaTH4YeCcKOi 3a1auu;

NPeIBUICTh TPYAHOCTH, KOTOpbIE MOIYT BO3HHMKHYTH IIPH PpELICHHH 3aJa4yd, BHOCHTD
KOPPEKTHBBI B JIESTEIbHOCTH Ha OCHOBE HOBBIX OOCTOSTENBCTB, HANJEHHBIX OLIMOOK,
BEISBIIEHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBHUE pE3yJIbTaTa MACATEILHOCTH IIOCTABJICHHON ILEJIM H  YCIIOBHAM,
0OBACHATL MPUYUHE! JOCTIKEHUS MM HEJOCTHIKEHHUS LIeJIH, HAXOAUTh OMHMOKY, aBaTh OILIEHKY
MPHOOPETEHHOMY OIIBITY.

MPEAMETHBIE PE3YJIBTATbBI

K xoHmy oOyueHuss B 7 kjaacce oOyyaroluiics IONYyYHUT CHEAYIOLHE IMPeAMETHLIE
pe3yJIbTaThL:

Pacno3HaBaTh W3yueHHbIE TE€OMETpUYECKHE (UTyphl, ONpENENaTh HX B3aHMHOE
pacronoKeHne, H300pakaTh IeOMETpHUYECKHe (UIYpBI, BBINOJIHATH YEPTENH IO YCIOBHIO
3anau. V3aMepsTh JHMHEHHBIE W YITIOBBIE BEMTHYMHBEL. PemaTe 3amavyd Ha BBIMHCICHHE IIHH
OTPEe3KOB U BEJIUYHUH YIJIOB.

Jlenars rpyOyI0 OLIEHKY TMHEHHBIX M YITIOBBIX BEJIHYHH IIPEIMETOB B PEAIbHOH JKHM3HH,
PasMepOB MPUPOIHBIX 00BeKTOB. PasuyaTh pazMepsl 3TUX 00BEKTOB IO MOPSIIKY BETHYHUHEL

CTpouTh YepTexnH K TeOMETPUYECKUM 3a1auaM.

[Tonb3oBaTbcsl NpPH3HAKAMH PABEHCTBA TPEYTOJLHUKOB, HCIONB30BaTh IPH3HAKH H
CBOMCTBA paBHOOEIPEHHBIX TPEYTOIBHUKOB ITPH PEIICHUH 3a/1a4.

[TpoBOIUTH JIOTHYECKHE PACCYKIEHUS C UCII0JIb30BAHUEM I€OMETPUUECKHUX TEOPEM.

[Tonp30BaThCsl NpPHU3HAKAMHM PABEHCTBA IPSAMOYTOJILHBEIX TPEYTOJIBHHKOB, CBOMCTBOM
MeJHMaHbl, TIPOBENEHHOW K THIOTEHY3€ NPSIMOYTOJILHOTO TPEYrojibHHKA, B  PEIICHHH
IrCOMETPUYECKHX 3a/1ay.

OrnpenensaTs MapauieJbHOCTh IPSMBIX C TOMOIIBIO YITIOB, KOTOpHIE 00pasyeT ¢ HUMH
cekymast. OnpenensaTs napalieabHOCTh NPAMBIX ¢ IIOMOIIBIO PABEHCTBA PACCTOSHHA OT TOYEK
OJIHOH NMpsIMOM 10 TOUEK APYTOi [IPAMO.

Pernars 3a1aun Ha KIeTUaToi Oymare.

[TpOBOAMTE BBIYHCIEHHS W HAXOAWTh YHCIIOBBIE W OYKBEHHBIC 3HAYCHUS YIJIOB B
reOMETPUYECKMX  3aJa4ax C  HCIOJb30BaHHEM  CYMMBI  YIJIOB  TPEYTOJBHHKOB M
MHOTOYTOJIbHUKOB, CBOMCTB YITOB, OOpa3OBaHHBIX IIPH IIEPECEYCHHMH JIBYX MNapajIeIbHBIX
NPSMBIX ceKyieil. PemaTe npakTHYecKue 3a/a4i Ha HAXOXKICHHE YTIIOB.

BiazeTs NOHATHEM IT'€OMETPHUECKOT0 MECTa TOYeK. YMETh OIpeaesTh OMCCEKTPHCY yTia
1 CEPeIMHHBIN NEePIEeHIUKY AP K OTPE3KY KaK NreOMETPUYECKHe MECTa TOUCK.

®opMyIMpPOBATH OMpPEACIEHHS OKPYKHOCTH M Kpyra, XOpJAbl H JAHaMETpa OKPYXXHOCTH,
MOJIL30BATELCS UX CBOMCTBAMHE. ¥YMETh MPUMEHSTh 3TH CBOWCTBA IIPH PEINCHHH 3a/1a4.



Brajers MOHATHEM OIMCAHHOM OKONO TPEyroJbHMKA OKPY)KHOCTH, YMETh HaXOIUThH ¢
nentp. [ons3oBarbes hakTaMu O TOM, YTO OMCCEKTPHUCHI YITIOB TPEYTONBPHHKA MEPECEKAIOTCS B
OTHOH TOYKE, M O TOM, YTO CEpeJWHHBIE MEPHEHIUKYJISIpPhl K CTOPOHaM TpPEYToJbHHKA
NepeceKarTCs B OHOM TOYKE.

Bragers TOHSTHEM KacaTelbHOW K  OKPY)KHOCTH, IOJb30BAaThCA TEOPEMOH O
NEPICHANKYIIPHOCTH KacaTeIbHON U pajiiyca, MPOBEIEHHOTO K TOYKE KaCaHHUS.

[lonp30BaTbecs INPOCTEHINAMH TI'COMETPHYECKMMH  HEPaBEHCTBAMHM, IOHMMATh HX
MPAKTUYECKUHA CMBICIL.

IIpOBOJUTE OCHOBHEIE T€OMETPHYECKHE ITOCTPOESHHS € TIOMOLIBIO LIUPKYJIs U JIMHEHKH.

K xonmy oOyuenus B 8 Kiaacce 00ydyarOIIMHCS TMOTYYHT CIEAYIOMHE MPEIMETHBIC
pe3ynbTaThL:

Pacrio3HaBaTh OCHOBHBIE BHIBI YETHIPEXYTONBHHKOB, MX JJIEMCHTHI, II0JIb30BaThCid HX
CBOMCTBAMH IIPH PeIIeHUH F€OMETPHYECKHX 3a1ay.

[IpuMeHATh CBOMCTBA TOYKHM I[EPECCUCHHs MEJHMAH TpeyronbHuKa (LeHTpa Mmacc) B
peleHuy 3a1a4.

Braners MOHSATHEM CpeaHeil TMHUM TPEYTOIbHHUKA M TpAlCIuy, IIPIMEHSATh X CBOHCTBA
IPH PEIICHHH TEOMETPHYECKHX 3ajad. Ilonb3oBaThes Teopemoli (ameca MW TEOPEMOH O
IPOIOPIHOHAIBHBIX OTPE3KaxX, IPHMEHATh HX 71 PEIICHHA IPaKTHIECKUX 3a/1a4.

[IpuMeHSTh IIPU3HAKA MOA00HS TPEYTOJIBHUKOB B PELICHUH TEOMETPHIECKHX 3a/1a4.

[Tonp3oBarbes Teopemoit Iludaropa sl pelleHHs TeOMETPHUYCCKHX H IMPaKTHUECKAX
3agau. CTPOUTL MaTeMaTHYeCKylo MOJIeNb B NMPAKTHYCCKHUX 33/la4aX, CaMOCTOATENLHO JenaTh
4epTéNK U HAXOTUTH COOTBETCTBYIONINE [UTHHBL

Bragers TOHATHSIMH CHHYca, KOCHHYCAa M TaHI'€HCA OCTpPOro yrjia MpsAMOYTOJbHOTO
TpeyronbHuKa. [101630BaTbCA STHMH MOHATHAMHE [UIs1 PEIICHHSA MPAKTHIECKHX 3a/1a1.

Belumcnarts  (pasiMyHBIMH - cIoco0aMH) — IUIOMIAAL  TPEYToJbHHKA M IUIOMIANIH
MHOTOYrOJbHBIX ~ (Quryp (mONB3ysick, TAe HEOOXOIMMO, KaubKyiasitopoMm). IIpumenaTh
110JIy4eHHbIE YMEHH B IIPAKTHUECKHX 3a/1a4ax.

Braners MOHATHSAMM BIHCAHHOTO M IEHTPAIBHOIO YIJIA, MCIOJIB30BAaTh TEOPEMBI O
BIIMCAHHBIX YTJIax, yrilax MeXAy Xopaami (CeKyIIHMH) M YIJIe MEXJy KacaTelbHOH M XOpJoH
TIPH PEIIEHUH FeOMETPHUECKHX 3a/1a4.

BrageTs MOHSATHEM OIHCAHHOTO YETHIPEXYTONBHUKA, NIPUMEHATh CBOMCTBA OIMMCAHHOTO
YeTBIPEXYTOIbHIKA NIPH PEIICHAH 3a1a4Y.

[IpUMEHSATH MONYYEHHBIC 3HAHWA Ha NMPAKTHKE — CTPOHUTH MaTeMaTHYeCKHe MOJICIH U
3aJ1a4 peaTbHON JKH3HH M MPOBOAMTEL COOTBETCTBYIOMINE BBIYMCICHUSA C IIPUMCHEHHUEM noxo0us
¥ TPHTOHOMETPHH (II0JIB3YsCh, I/l HEOOXOIUMO, KAILKY IATOPOM).

K xoury obOyueHus B 9 Kiacce 0Oydaromuics MOMYYHT CICAYIOUHE NPEeAMETHBIE
pe3yabTaTh:

3HaTh TPUTOHOMETpUYECKHE (YHKIMH OCTPBIX YIJIOB, HAXOIUTh C HX IIOMOIIBIO
pa3THUHbIE  DJEMEHTHl  IPAMOYTONLHOTO — TPEYTOJbHHKA  (KPEIICHHE — MPSAMOYTOJBHBIX
TPEeYroNbHUKOB»), HaXoIuTh (C IOMOMIBIO KAIBKY/ISTOpa) JUIMHBL H YIJIbI JUIS HETaOMMYHBIX
3HA4YCHHMIH.

[Tonp3oBarees HOpMyJIaMH [IPUBEICHHS U OCHOBHBIM TPUTOHOMETPHYECKUM TOMKIECCTBOM
JUTSL HAXOXKIECHHUS COOTHOIICHUH MEXK/ly TPUTOHOMETPUIESCKAMH BeTHIHHAMH.

Hcnons30BaTh TEOPEMBI CHHYCOB H KOCHHYCOB JUI HAXOXKJICHHS Pa3TMYHBIX JIEMEHTOB
TPEYroJIbHUKA («PELeHHe TPEYTOJBHHKOBY), MPUMEHATh MX NP PEIICHHH IeOMETPHHUCCKHMX
3aj1a4.

BiiajeTh TMOHATHSIMH IPeoOpazoBaHus Mo 00Hs, COOTBETCTBEHHBIX JJIEMEHTOB [OA0OHEIX
duryp. ITomb30BaThCs CBONCTBAMH MO100HS IIPOM3BOIBHEIX QHUTYP, yMETh BBIMUCIATE JUIMHEL 1
| HAXOIWMTbH YIUIBI y MOA0OHEIX (uryp. [IpuMeHATh CBOKCTBA MOJ00HS B IIPAKTHYECKUX 3a/iauax.
YMeTh NPHBO/UTE IIPAMEPHI MOJ00HBIX GUTYP B OKPYIKAIOLIEM MUPE.



[Tonms30BaThCs TeOpeMaMH O NPOU3BENEHHHM OTPE3KOB XOPHA, O MPOU3BEJACHHU OTPE3KOB
CEeKyIIHX, O KBaJIpare KacaTelbHOM.

[Tons30BaTbCs BEKTOPAMH, IIOHMMATh HX TIEOMETPHYECKHM H (DH3HYECKHMH CMBICH,
NPUMEHSTh WX B PEIICHHH T€OMETPHYECKHX M (U3MYeCKuX 3anad. [IpAMeHATh CKalipHOE
[IPOM3BE/ICHHE BEKTOPOB Ul HAX0XKACHUS JUIMH H YIJIOB.

[lonp30BaThCsl METOAOM KOOPIMHAT HA IUIOCKOCTH, IPHMEHATH €ro B PEIIECHHH
reOMEeTPHUYECKUX U MPAaKTHYCCKUX 3a1a4.

BraneTs MOHSATHAMH TPAaBIIIBHOTO MHOIOYTOJIBHHKA, IIMHBI OKPY’KHOCTH, JUIMHBI JIYT'H
OKPY)KHOCTH ¥ paJHaHHOH Mephl yria, yMeTh BBIMHCIIATEL ILIOMIAAL Kpyra H €ro JacTeH.
[TpuMeHATD 110JIyYCHHBIC YMEHHS B IIPAKTHYECKHX 3a7a4ax.

Haxoauth ocH (MM LEHTPBI) CHMMETPHM (DUIYp, OPUMEHATH IBHKCHHS IIJIOCKOCTH B
NPOCTEHIINX CITydasX.

[IprMEHSTh TIONY4YEHHbIE 3HAHMsA Ha MPAKTHKE — CTPOUTH MAaTEMaTHYCCKHUC MOJCIH Ul
3a/1a4 peaIbHOM JKU3HHA U IIPOBOIUTE COOTBETCTBYIOIIUE BBIYHC/ICHHS C IIPUMEHCHUEM nono6us
¥ TPHTOHOMETpHYECKHX GYHKIHH (I10J1b3YSICh, [ HEOOX0IMMO, KATBKYIATOPOM).
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