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INOACHUTEJIBHAS 3AIINCKA

I'eomeTpus Kak OAMH W3 OCHOBHBIX pa3JIeiOB HIKOJILHON MaTeMaTHUKH, UMEIOLIUIl CBOEH LIEJIbI0
o0ecTeYnTh H3yYeHHE CBOICTB M pa3MepoB (PUTYp, X OTHOIICHUH U B3aUMHOE PACIIOJIOKEHUE, ONTUPACTCS
Ha JIOTHYECKY10, JI0Ka3aTeIbHYIO JIMHUIO. L[eHHOCTh U3yueHusl TeOMETPUU Ha YPOBHE OCHOBHOTO OOILIEr0O
00pa30BaHMs 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUICS yUYUTCS IPOBOIUTH J0Ka3aTEIbHbBIE PACCYKACHUS,
CTPOUTH JIOTUYECKUE YMO3AKIIIOUEHHS, JOKA3bIBATh UCTUHHBIC YTBEPKICHHS U CTPOUTH KOHTPIPUMEPHI K
JIOKHBIM, IPOBOJUTD PACCYKICHHS «OT IPOTHUBHOT0», OTIMYATh CBOWCTBA OT MPU3HAKOB, (POPMYITHPOBATH
oOpaTHbIE YTBEPKICHUS.

BTtopoii 1enbo u3yueHusi FTeEOMETPUH SIBIISIETCS UCIOIb30BaHUE €€ KaK MHCTPYMEHTA MPU PELICHUN
KaK MaTeMaTU4YeCKUX, TaK U MPAKTHUYECKHUX 3aj[ad, BCTPEUYAIOUINXCS B peasibHOM ku3HU. O0yuaronuiics
JIOJDKEH HAYYHMTHCS ONPENEIUTh T€OMETPUYECKYI0 (UTYypy, ONUCaTh CIOBaMHU IaHHBIM 4YepTEX HIN
PUCYHOK, HaWTH IUIOHIA[(b 3€MEIbHOT0 y4YacTKa, PacCyUTaTb HEOOXOAMMYIO JUIMHY ONTOBOJIOKOHHOTO
Kabenmss wuiam TpeOyemble pasMepsl Trapaxa Ui aBTOMOOWIS. JTOMY COOTBETCTBYET BTOpAs,
BBIUMCIUTENbHAS JIMHHUS B HM3y4eHUU reomeTpuu. [lpu pemieHun 3amad MpPaKTUYECKOTO XapakTepa
00yYaroIUICs YYUTCS CTPOUTh MaTeMaTHUECKUE MOJETH PEAbHBIX JKU3HEHHBIX CHUTYAIMid, TPOBOIUTH
BBIUHCIICHHS U OL[CHUBATh aJICKBATHOCTH MOJTYYEHHOTO PEe3yJIbTaTa.

Kpaiine BaxHO mOIUEPKUBATH CBSI3U TEOMETPUH C APYTHUMH YUYCOHBIMU MTPEAMETAMHU, MOTUBUPOBATH
UCIIOJIb30BaTh OMpPENEICHUS TeOMETpUYecKuX GUTyp U MOHSATHH, JIEMOHCTPUPOBATH MPUMEHEHHE
MOJIyYCHHBIX YMEHHH B (DU3WKE W TEXHHKE. DTH CBSI3M HamOoliee SPKO BUIHBI B TeMax «BeKkTopbi»,
«Tpuronomerpuueckue cooTHOIIEHUD», «Metoz koopauHaT» u « Teopema Iludaropar.

VY4eOHblii Kypc «l'eoMeTpus» BKIIOYAET CICAYIOLUIME OCHOBHBIE pa3lieibl COJEPIKAHUSA:
«I'eomerpuueckue Qurypbl U ux cBOWCTBa», «l3MepeHHE T€OMETPUUYECKUX BEIUYUH», «JlekapToBb
KOOPAMHATHI Ha TUIOCKOCTHY, «BeKTOpbI», «IBIKEHHS IIIIOCKOCTY, «IIpeobpazoBanus mo1o0us».

Ha n3yuenne yueOHOrO Kypca «I'eomerpus» orBoautcst 204 vaca: B 7 kiracce — 68 4acoB (2 yaca B
HeJeno), B 8 kitacce — 68 yacoB (2 4aca B Heneno), B 9 kiacce — 68 yacoB (2 yaca B HEACIIO).

COJAEPKAHUE OBYYEHUA

7 KJIACC

HavanpHble nonsTHs reomerpun. Touka, mpsimasi, OTpe30K, Jyd. Yroia. Buasl yrios. BeprukanbHeie
U CMexHble yrael. buccekrtpuca yrima. JlomaHas, MHoroyroiapHuk. IlapamiensHocTs W
MEPIEHIUKYIISIPHOCTD MPSIMBIX.

Cummerpuunble @urypbl. OCHOBHBIE CBOMCTBAa OceBOM cummeTpuu. I[Ipumepsl cumMmerpuu B
OKPY’KaloIlleM MUpE.

OCHOBHbBIE TIOCTPOEHHUSI C TOMOIIBIO LMPKYIsl U JuHelku. TpeyronpHuk. Bricora, menunana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOeipeHHBIN 1 paBHOCTOPOHHUH TpeyroyibHUKH. HepaBeHCTBO TpeyroibHUKA.

CBoiicTBa M IpU3HAKH paBHOOEIPEHHOTO TpeyroybHuKa. [Ipr3Haky paBeHCTBA TPEYTOJIbHUKOB.

CBolicTBa M NPHU3HAKK NapaJUIeibHBIX NpsAMbIX. CymMMa yriloB TpEeyroJbHUKAa. BHeEniHwe yribl
TPEyroJIbHHKA.

[IpssMoyronbHBINM TpeyronbHUK. CBOMCTBO MEIMAHbI MPSIMOYTOJIBHOIO TPEYTOJIbHHUKA, IPOBEAEHHON
K runotenyse. IIpu3Haku paBeHCTBa NPSIMOYTOJIBHBIX TPEYTOJbHUKOB. IIpSAMOYToJIBHBII TPEYTOIBHUK C
yriioM B 30°.

HepaseHcTBa B reoMeTpuy: HEPaBEHCTBO TPEYTOJIbBHUKA, HEPABEHCTBO O JJIMHE JIOMAHOU, TEOpEMA O
00JbI1IEM YT U OOJIBIIeH CTOpOHE TpeyrojdbHUKa. [leprnenauKyisp U HaKJIOHHAsL.

I'eomerpuueckoe MecTo To4eK. buccekTpuca yria U CEpeIUHHBIN NEPIEHAUKYISP K OTPE3KY Kak
F€OMETPUYECKHE MECTA TOYEK.

OKpy’>KHOCTb U KpyI, XOpZla U JUaMeTp, UX CBOWCTBA. B3auMHOE pacnosokeHHue OKPYKHOCTH U
npsamoii. KacarenbHass U cekymass K OKpy»KHOCTH. OKpYy>KHOCTb, BOMCaHHas B yroJjl. BmucanHas u
OINMCaHHasl OKPYKHOCTHU TPEYTOJIbHUKA.



8 KVIACC

UYersipéxyronpuuku. Ilapasenorpamm, ero npu3HakKu U CBOMCTBAa. YacTHble ciyyau
napajiesIorpaMMoB (TIPsIMOYTOJIBHUK, pOMO, KBaapaT), X IPU3HAKK U cBoiicTBa. Tpaneuus, paBHOOOKas
Tpaneuus, €€ CBOMCTBa U npu3Haku. [IpsamoyronapHas Tpanenus.

Meton ynsoenuss wmenuanbl. llenTpanpnas cummerpus. Teopema @aneca u  Teopema o
IIPONOPLIUOHAIBHBIX OTPE3KaXx.

CpenHue MMHUM TPEyrojabHUKA U Tpanenuu. LlenTp Macc TpeyroybHuKa.

[Tomobue TpeyronbHUKOB, KOdPduimenr mnonodbus. I[IlpusHakum 1OMOOUS TPEYTrOJBHUKOB.
ITpumeHeHune NoJ00HS TPU PELLICHUH IPAKTUYECKUX 3a/1a4.

CpoiictBa 1uIOmanel reomerpuueckux ¢uryp. Dopmynbl Ui [JIOLIATU  TPEYTOJbHUKA,
napasesnorpamMma, pom6a u tpanenuu. OTHoIIeHHE IUIoIaed noJo0HbIX GUryp.

Boruncnenue miomazeil TpeyroJbHUKOB 1 MHOIOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema [Iudaropa. Ilpumenenune reopemsl [ludaropa npu pemeHnn NpakTUYECKUX 3a4a4.

CuHyCc, KOCHHYC, TaHI€HC OCTpPOro yrja MpsSMOYroJbHOTO TpeyrojpHuka. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIACCTBO. Tpuronomerpudeckue Gpynkuu yrios B 30, 45 u 60°.

Brnucannble U HEHTpanbHBIE YIUIBL, YIOJ MEXAY KACATEIbHOM M XOPAOW. YTIIbI MEXKIY XOPAAMU U
CEKyIIMMU. BrimcanHble 1 ONMCaHHBIE YETBIPEXYTOIBHUKHU. B3aMHOE pacosio;KeHue IByX OKPYKHOCTEH.
Kacanwne oxpysxnocreit. O0mmue KacaTenbHbIe K JBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocunyc, tanreic yrioB or 0 no 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO.
DopMyITbl IPUBEACHHUS.

Pemenue TpeyroiapHUKOB. Teopema KOCHHYCOB M TeOpeMa CUHYCOB. PelieHne npakTHuecKux 3aaad
C MCIIO0JIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue momobus. [lomodre cOOTBETCTBEHHBIX IEMEHTOB.

Teopema o pou3BeAEHUN OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEAECHUH OTPE3KOB CEKYIIHNX, TEOpPEMA O
KBaJ[paTe KacaTelbHOI.

Bekrop, mnwHa (MOIYNb) BEKTOpa, COHANpPABJICHHBIE BEKTOPHI, MPOTHUBOIIOJIOKHO HAIPABICHHBIC
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpallMM Haj BeKTOpaMu. Pasnoxenue
BEKTOpa IO JBYM HEKOJUIMHEapHbIM BekTopaM. KoopaumHaTel BekTopa. CKansipHOE NpPOU3BEICHHE
BEKTOPOB, IPUMEHEHHE JJIS1 HAXOXKIEHUS JIUTMH U YIJIOB.

JlekapTOBbI KOOpAWHATHI HAa TUIOCKOCTH. YpaBHEHHs TPSIMOW M OKPYKHOCTH B KOOpPJMHATAX,
nepeceueHue OKpy»KHOCTE! U MpsAMBIX. MeTo1 KOOpIMHAT U ero MpUMEHEHHE.

[IpaBunbHbIE MHOTOYrosibHUKHM. JliMHA OKpykHOCTH. ['pagycHas W paauaHHas Mepa yria,
BBIUUCIIEHUE JUIUH AYT oKpykHocTeil. [Inomans kpyra, cekropa, CerMeHTa.

JIBYOKEHHsI TUIOCKOCTH W BHYTPEHHHE CUMMETpHH GUTYp (dJIeMEHTapHBIE IPEICTaBICHIS).
[TapamensHblil nepenoc. I1oBopor.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA IIPOI'PAMMBI YYEBHOI'O KYPCA
«'’EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JIn4HOCTHBIE pe3yJabTaThl OCBOCHUS MIPOrpamMMBbl y4eOHOTO Kypca «I"eomeTrpusi»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCTIMTAHME:

MPOSIBJICHUEM HMHTEpEca K MPOIUIOMY M HACTOSIIEMY POCCHMCKON MaTeMaTHKH, IEHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHUSAM POCCHUMCKMX MATEMaTUKOB M POCCHUMCKOM MaTEMAaTHYECKOW IIKOJIbI, K
MCTIOJIB30BAHUIO ATUX JOCTIXKEHUH B IPYTUX HAyKax M MPHUKIAIHBIX cepax;



2) rpaskIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIOJIHEHHIO 00SI3aHHOCTEH Ipa)K/IaHuHA U pealln3alliyl €ro MpaBs, MPEICTaBICHHEM
O MaTeMaTU4YeCKUX OCHOBaX (PYHKIIMOHUPOBAHUSA PA3IUYHBIX CTPYKTYp, SBICHHUH, MpoLexyp
IPa)XTaHCKOTO O0OIecTBa (HAMpPUMEP, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKICHHIO ITHYECKUX
npo0sieM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHMKEHHM HayKHd, OCO3HAHHEM Ba)KHOCTHU
MOPaIbHO-ITUYECKUX IPUHLHUIIOB B I€ATEIbHOCTH YUYEHOTO;

3) Tpy/10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa AakTUBHOE Y4YacTHE€ B PEIICHWHM MPAKTUYECKUX 3aJad MaTeMaTU4YeCKOU
HaIpPaBJIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTeMaTHYeCKOro 0oOpa3oBaHUs Ha MPOTSHKEHUU BCEW JKU3HU
IUIs yCTICHIHOM MPO(eCcCHOHANBHON NEATETbHOCTH M Pa3BUTHEM HEOOXOAWMBIX YMEHHH, OCO3HAaHHBIM
BBHIOOPOM U MOCTPOCHHEM HMHIMBUIYATbHOW TPaeKTOpUU 00Opa3oBaHUS U )KM3HEHHBIX IUIAHOB C y4ETOM
JMYHBIX MHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEIH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CMOCOOHOCTBIO K IMOIIMOHAIILHOMY M 3CTETUYECKOMY BOCHPHUSATHIO MaTEeMaTHYECKUX OOBEKTOB,
3a/1a4, peleHul, pacCyKACHHI, yMEHHIO BUIETh MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HIEeHHOCTH HAYYHOTI'0 TIO3HAHUS

OpHUEHTAIIMeH B JIEATEIBHOCTH Ha COBPEMEHHYIO CUCTEMY HAyUYHBIX MPEJICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI YEJIOBEKA, IPUPO/IbI U 00IECTBA, IOHUMAHUEM MATEMaTU4YECKONW HAyKH Kak
cdepbl 4eIOBEYECKON NesTeNbHOCTH, 3TAMOB €€ Pa3BUTUS M 3HAYMMOCTH JJISl Pa3BUTHS IUBUIIM3ALINH,
OBJIAJICHUEM S3BIKOM MAaTEMAaTUKHM M MaTEeMaTU4YeCKOH KyJIbTYpOM KaK CpEICTBOM IO3HAHUS MUDPA,
OBJIaJICHHEM MPOCTEHIIIMMH HaBBIKAMU UCCIIEIOBATENLCKOM I€ATEIbHOCTH;

6) puzuueckoe BocnuTaHue, (opMHpOBaHHE KYJBTYPHI 310POBbS W JIMOIMOHAJIBLHOTO
0J1aronoJIyyus:

TFOTOBHOCTBIO IPUMEHSTh MaTeMaTUYeCKWE 3HAaHUS B MHTEPECAX CBOErO 3/0POBBS, BEJIEHUS
310pOBOT0 00pa3a KM3HHU (3710pOBOE MUTaHKUE, COATaHCUPOBAHHBIN PEXKUM 3aHATUN U OTABIXA, PEryJspHas
¢u3nueckas akKTMBHOCTb), COPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHU, MPU3HAHUEM CBOErO IpaBa Ha
OLIMOKY M TAaKOTO e MpaBa JAPyroro 4eJoBeKa;

7) KOJIOTHYECKOEe BOCTIMTAHME:

OpHEeHTaIel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HaHU IS peleHns 3a/1a4 B 00J1aCTH COXPAaHHOCTH
OKpYy)Karollled cpenapl, IUIAHUPOBAHUSA TIIOCTYNIKOB W OIEHKM HX BO3MOXHBIX IOCJIEJICTBUN IJId
OKpY’Kalolled cpebl, OCO3HAHMEM TIJI00AJILHOTO XapakTepa HKOJOTHYECKUX MpodsieM H MyTed Hux
pelieHus;

8) aganTanus K N3MEHSIOIIMMCSI YCJIOBHSIM COLHAILHOI U MPUPOIHOI cpebl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIOBHUSIX HEOINpPENEIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 NMPAKTUYECKYIO AEATEIbHOCTh, B TOM YHCJIE YMEHHME YUUTHCS Y IPYTHX JIHOIEH,
MpUOOpPETaTh B COBMECTHOM J1€ATEIbHOCTH HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHLIUU U3 OMbITA IPYTHX;

HE00XO0IMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4uciIe GOPMYIMPOBATH UJEH, MOHATHS,
TUNOTE3bl 00 O0BEeKTaX M SBIEHUSAX, B TOM 4YHCIIE paHee HEU3BECTHBIX, OCO3HaBaTh JE(ULIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYallMIO, BOCHPUHHMATH CTPECCOBYIO CHUTYAIIUIO Kak
BBI30B, TPEOYIOLINI KOHTPMED, KOPPEKTHUPOBATh MPUHUMAEMbIE PEelICHUs U JeiCTBUA, (OPMYIHPOBATH U
OLIEHUBATh PUCKU U MOCIEACTBUS, POPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTenbHBbIE YHHBeEPCAJIbHbIE YUeOHbIe e CTBUS

basoBble Jjornueckue AecTBUS:

BBISIBIISITH M XapaKTePU30BaTh CYIIECTBEHHBIE TMPU3HAKKM MAaTEMaTHYEeCKHMX OOBEKTOB, MOHATHH,
OTHOIIEHUH MEXIy TOHATHAMH, (DOPMYJIUPOBATH ONIPEICTCHUS MOHATHH, YCTAaHABIUBATH CYIIECTBEHHBIN
MpHU3HAK KIAacCU(PUKAIIMN, OCHOBAHUS 7151 00OOIICHHS U CPABHEHHUSI, KPUTEPUU TTPOBOAMMOrO aHAIIN3A;



BOCIPUHUMATh, (HOpPMYIHpPOBaTh U MPEOOpPa3OBHIBATH CYKICHUS: YTBEPAUTENbHbIE U OTPULIATENIbHEIE,
€IMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MAaTeMaTUYECKHME 3aKOHOMEPHOCTH, B3aMMOCBA3M M TMPOTHBOpeurs B (QakTax, JaHHbIX,
HAONIOJICHUSAX W YTBEPKACHHSX, MpeAjaratb KPUTCPUU JUIS BBISIBICHHS 3aKOHOMEPHOCTEH W
MPOTUBOPEUHIA;

JIeaTh BBIBOJBI C UCIOJIb30BAHWEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U UHAYKTHUBHBIX YMO3aKIIIOUECHUMH,
YMO3aKJIIOYCHH 110 aHAJIOTUH;

pa3buparh I0KA3aTeNhCTBA MATEMATUYECKUX YTBEPXKICHHH (MPSMbIE W OT MPOTHUBHOTO), MPOBOAWTH
CaMOCTOSITENIbHO HECIIOKHBIE JI0Ka3aTeNbCTBA MaTeMaTHYeCKUX (DaKTOB, BbICTpaUBaTh apryMEHTAlIUIO,
MIPUBOJIUTH TIPUMEPHI U KOHTPIIPUMEPBI, 000CHOBEIBATH COOCTBCHHBIE PACCYKICHHUS;

BBIOMpaTh croco0 pemieHus y4eOHOM 3amau (CpaBHUBATh HECKOJIBKO BAPUMAHTOB PEIIECHUs, BHIOMPATH
HanboJee MOAXOIAIMNN ¢ yUETOM CaMOCTOSITENILHO BBIICIICHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBarehLcKue AeiCTBHSA.

MCIIOJIb30BaTh BOIPOCH KaK HCCIIECIOBATENLCKUIM WHCTPYMEHT ITO3HAHUSA, (DOPMYIHUPOBATH BOIPOCHI,
¢bukcupyomye MpoTUBOpEYHe, MPoOIEMy, CAMOCTOSITENIBHO YCTaHABIUMBAaTh HCKOMOE U JIAHHOE,
(hopMHPOBATH THUTIOTE3Y, APTYMEHTHPOBATH CBOKO IMO3HIIUIO0, MHEHUE;

MPOBOAUTh IO CAMOCTOSITEIbHO COCTABJICHHOMY IUJIaHY HECJIOKHBIH JKCHEPUMEHT, HeOOoJbIIoe
WCCIIEOBAHUE TIO YCTAHOBIIGHUIO OCOOEHHOCTEH MaTeMaTUYeCcKOoro oOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXIy CO0OIi;

CaMOCTOSITENILHO (OPMYJIUPOBATH OOOOIICHHSI M BBIBOJBI 10 PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHUS,
HCCIIEIOBaHMS, OLIECHUBATh IOCTOBEPHOCTh MOMYUYEHHBIX PE3YJIbTaTOB, BEIBOJIOB U 0000IIECHNUI;
MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIABUTATH MIPEAMOIOKEHHS O €r0 PA3BUTHH B
HOBBIX YCJIOBHSIX.

Pa6ora ¢ undopmanueii:

BBISIBJISITH HEAOCTATOYHOCT U H30BITOYHOCTH HH(POPMAIINH, TaHHBIX, HEOOXOUMBIX I pELICHUs 3a]a4u;
BBIOMPATh, aHAIM3UPOBATH, CACTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(YOPMAIIHIO PA3TUYHBIX BUIOB U
(dbopM mpescTaBICHHUS,

BBIOMpaTh (QOpMy TMpe/cTaBieHHus WH(POpPMAllUM W WUIIOCTPUPOBATH peIIaeMble 3a7a4dl CXEMaMHU,
JauarpaMMaMu, HHOUM rpadukoii 1 MX KOMOMHAIIMSIMY,

OIICHMBATh  HANE&KHOCTh  MHGOpPMAIMH 1O  KPUTEPUsIM, TMPEIJIOKEHHBIM  yUYUTENIeM  WIU
chOpMyIIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHuKaTHUBHBIE yHUBEpPCAJIbHbIE YUeOHbIe 1eCTBUA:

BOCIPUHUMATH U (POPMYITUPOBATH CYXKJIECHUS B COOTBETCTBHH C YCIOBUSMHU U LIENSMHU OOIIEHUS, SCHO,
TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHbMEHHBIX TEKCTAX, AaBaTh MOSICHEHUS 11O
XOJly pelleHus 3a1a4i, KOMMEHTHUPOBATh MOTYUYEHHBIN pe3yJIbTaT;

B X0J1€ 00CYXEHUS 33/1aBaTh BOIPOCHI IO CYIIECTBY 00CYK/1ae€MON TEMBI, MPOOJIEMBI, perIaeMoi 3a1auH,
BBICKA3bIBaTh WJIEHM, HAIICJICHHBbIE HA TMOMCK PELIEHUs, COMOCTABISATH CBOM CYXICHHUS C CYXICHUSIMU
JIPYTUX YYaCTHUKOB JHANIOTa, OOHAPYXKMBATh PA3IMYME W CXOJICTBO TO3HIMI, B KOPPEKTHOH ¢dopme
(dhopMyIHUpOBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

MIPEACTABIISITh PE3YAbTAThl PEIICHHS 3a/Jaud, dKCIIEPUMEHTA, MCCICIOBAHUSA, TIPOEKTa, CAMOCTOSTEIIHHO
BBIOMpATH (popMAaT BBICTYIUICHUS C YUETOM 33724 IPE3EHTAIIMU U OCOOCHHOCTEH ayIUTOPUU;

MMOHUMAaTh W WCIOJIb30BaTh NPEHMYIECTBA KOMAHJAHOW W WHAWBUIYAIbHOW pPaOOTHI MpU pPEIICHUU
y4eOHBIX MaTeMaTUYECKUX 3a/1a4;

MPUHUMATh 1I€1h COBMECTHOW JICSITEIIBHOCTH, TUIAHMPOBAThH OPTaHU3AIMI0 COBMECTHOM pPaboTHI,
pacmpenensats BUAbI paboT, JOroBapuBaThLCs, 00CYKIaTh MPOIIECC U pe3yIbTaT padoThl, 00001IIaTh MHEHUS
HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboTel (00CyXIeHus, OOMEH MHEHHUSMHU, MO3TOBBIC IITYPMBI H
JPYTHUE), BBITOJHATH CBOIO YacTh pabOThl MU KOOPJAWHUPOBATH CBOW JIEUCTBHS C JPYTMMU YJIE€HAMU
KOMaH/Ibl, OIICHUBATh KaueCTBO CBOETO BKJaJia B OOIIUN MPOAYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKAMH B3aUMOJICHCTBHUSI.



PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe JeilcTBUS

Camoopranuszaums:

CaMOCTOSITENIHO COCTAaBJIATH IUIaH, allTOPUTM pEIIeHUs 33ha4yd (WM €ro 4acTh), BBIOMpATh CIIOCOO
pelieHrs ¢ yd4€TOM HMEIOLUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U
KOPPEKTHPOBATh BapUAHTHI PEIICHUI ¢ y4€TOM HOBOW MH(pOpMALIUH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISA MPOLECCa U pe3yibTaTa PelIeHUs MaTeMaTH4eCKOn
3a/1a4u;

IIPEBUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HHUKHYTbH IIpH PEIICHHUU 3a/a4d, BHOCUTb KOPPEKTHBBI B
JeSITeNIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, HAJCHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBHE pE3yJbTaTa JEATEIbHOCTH IOCTABICHHOW LENM W YCIOBHUSM, OOBSCHATH
MIPUYMHBI JOCTH)KEHUS WM HEAOCTM)KCHHUS 1IeNM, HaXOAUTh OMMOKY, JaBaTh OLIEHKY MPHOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K koHIly 00yueHnus B 7 kjacce o0y4aroIuics MOIy4UT CIEAYIOIINE IPEAMETHbIE Pe3yIbTaThl:

Pacrnio3HaBaTh HM3y4eHHBIE T€OMETPHUYECKHE (UTYpBI, ONMPENEeNATh MX B3aUMHOE PaCIIONIOXKEHUE,
n300pakaTh reoOMeTpU4ecKe (GUTypbl, BBIOIHATE YEPTEXKH 110 YCIOBUIO 3a7a4un. VI3MepsTh TUHENHHbIe U
YIUIOBBIE BEIMYMHBL. PemaTs 3a/1auu Ha BBIYMCIECHUE JJIMH OTPE3KOB U BEJINYUH YTJIOB.

Jlenatb rpyOyr0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMUYUH IIPEIMETOB B PealbHON KU3HU, Pa3MEPOB
MPUPOJHBIX 00BEKTOB. Pa3nuyare pasmMepsl 3TUX 00BEKTOB MO MOPSAKY BEIINYHHEI.

CTpouth 4epTekHu K FT€OMETPUYECKUM 3a1a4aM.

[Tonp30BaTbcsl NMpU3HAKAMU PABEHCTBA TPEYIOJBHHUKOB, HCIIOJIb30BATH IIPU3HAKK M CBOWCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEILICHUH 3a/1a4.

[IpoBONTE JIOTHYECKHUE PACCYKIECHUS C UCIIOJIb30BAHMEM IT'€OMETPUUYECKUX TEOPEM.

[Tonp30BaTbCs INMpPU3HAKAMU PABEHCTBA MPSAMOYIOJBHBIX TPEYTOJIBHUKOB, CBOWCTBOM MEIUaHBI,
MIPOBEAEHHON K THIIOTEHY3€ IIPSMOYTOJIBHOTO TPEYTOJIbHUKA, B PEICHUU T€OMETPUYECKUX 3a1a4.

OmnpenensaTs NapaieIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMHU CEKyIas.
OnpenensTh NapajjieIbHOCTh MPSMBIX C IOMOIIbIO PAaBEHCTBA PACCTOSHUM OT TOUEK OJHOM HPSIMOM 10
TOYEK APYTroU MpsSMOM.

Pemars 3a1aun Ha kieT4aToit Oymare.

ITpoBOIUTH BBHIUMCIIEHUS U HAXOJUTh YUCIIOBbIE M OyKBEHHbIE 3HAUECHUS YIJIOB B T€OMETPUUYECKUX
3a/la4ax C HCIOJIb30BAHMEM CYMMBI YIJIOB TPEYrOJbHUKOB M MHOTOYI'OJIBHMKOB, CBOWMCTB YIJIOB,
00pa30BaHHBIX MPHU MEPECEUEHUH JIBYX MapajuleJbHbIX MPSAMBIX ceKyllel. Pemare npakTuueckue 3aaa4uu
Ha HaXxOXJICHNE yTJIOB.

Bnaners MoOHATHEM T€OMETPHUECKOT0 MecTa TOYeK. YMETh OINpeieisITh OUCCEKTpUCY yria u
CEpEeIMHHBIN MTEPIEHIUKYIISIP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOYEK.

@opMyIMpOBaTh OINPEACIICHUS] OKPYKHOCTM U Kpyra, XOpAbl M JHAMETPAa OKPYXKHOCTH,
II0JIb30BAThCA UX CBOMCTBAMH. Y METh IIPUMEHSTH 3TH CBOMCTBA MPH PELICHUH 3aa4.

Bianers NOHATHEM ONMCAHHOW OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh HAXOAWUThb €€ LEHTD.
[Tonb3oBatbes pakTamMu 0 TOM, UTO OUCCEKTPUCHI YIJIOB TPEYTOJIbHHUKA EPECEKAIOTCS B OJTHOM TOUKE, U O
TOM, YTO CEPEIUHHBIE NIEPIICHAUKYIIAPEI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJHOM TOUKE.

Biamers noHsTHEM KacaTeIbHON K OKPYKHOCTH, MOJIB30BaThCSl TEOPEMOU O MEPIEHINKYJIISIPHOCTH
KacaTeJIbHOU U paJinyca, IPOBEAEHHOIO K TOUKE KaCaHUs.

[Tonp30BaTbcsl MPOCTEUIIMMH T'€OMETPUYECKHMHM HEPAaBEHCTBAMM, ITOHUMATh HMX IPAKTHYECKUI
CMBICIL

IIpoBOANTHE OCHOBHBIE T€OMETPUYECKHUE IOCTPOCHUS C TOMOIIBIO HUPKYJIS U JINHEHKH.

K koHIry o0yuyenus B 8 kjacce 00y4aromuics MONIyYUT CISAYIOIINE TPEAMETHBIE pe3yIbTaThl:



PacrioznaBaTh OCHOBHBIE BUbI YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI, TIOJIB30BAaTHCS UX CBOMCTBAMHU
IIPU PEUICHUU TEOMETPUYECKHX 3a/1a4.

[IpuMeHsTH CBOMCTBA TOYKU NEpPECEUCHHs] METUaH TPEYroJibHUKA (LIEHTPa Macc) B PEIICHUH 3a/1ad.

Bnaners moHsTHEM cpenHEH TUHHM TPEYrojbHHKA W TpANeluH, NMPUMEHSATh MX CBOMCTBAa IpHU
pelieHnr reoMerpuueckux 3anad. [lonb3oBarbes Teopemoit daneca U TeopeMol 0 MPONOPILUOHATBHBIX
OTpe3KaXx, IPUMEHSTh UX JJISl PEICHUs TPAKTUIECKUX 3a/1a4.

[IpuMeHsTh PU3HAKU [TO100US TPEYTOJIBHUKOB B PEUICHUH T€OMETPHUUECKHX 3a/1au.

[Tonp3oBatbes Teopemoit [Tudaropa s penieHns reoMeTpUIECKUX U MPAKTHIECKUX 3a1a4. CTpouTh
MaTEeMaTHYeCKyl0 MOJENIb B MNPAKTHUECKHUX 3a7auaX, CaMOCTOSTENbHO JeNaTh 4YepTEK W HAXOAUTh
COOTBETCTBYIOIIUE UIUHBI.

Brnagers noHsATHAMU CHHYCa, KOCUHYCa U TaHT€HCA OCTPOTO yria MPsIMOYTOJIbHOIO TPEYroJbHUKA.
[Tonp30BaThbCs ATUMU MOHATHAMHU JJIS1 PELICHUS TIPAKTUYECKUX 3a/1a4.

Boruncnsate (pa3nuyHbIMU coco0aMu) IIIOMIAAb TPEYTOJIbHUKA U TUIOIAId MHOTOYTOJIBHBIX (QUTYp
(oNB3ysCch, TIEe HEOOXOIUMO, KabKyJIATOPOM). IIpUMEHATH IMONydeHHBIE yYMEHHUS B TPAKTHUYECKUX
3a/1ayax.

Bnazers NOHATHSAMH BIHMCAaHHOTO W LEHTPAIBHOTO YIJIa, MCIIOJIB30BAaTh TEOPEMBI O BIMCAHHBIX
yriaax, yriax MexIy XopAaMu (CEeKyIIMMH) M yIrje MEXIy KacaTelbHOW M XOPIOM HpH pelIeHUH
reOMETPHUECKUX 3a]1ad.

Brnagerb mMOHATHEM ONMCAHHOTO YETHIPEXYTOJNbHUKA, IPUMEHSATh CBOMCTBA OMHCAHHOTO
YeTHIPEXYTOIFHUKA TPU PEIICHUH 3a]1a4.

[IpuMeHsTh MONydYeHHbIE 3HAHUA Ha MPAKTUKE — CTPOUTh MaTeMaTHYeCKHE MOJEIH Ui 3aaad
peambHOH JKM3HM H TPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS C NPUMEHEHHEM I0A00HuS |
TPUTOHOMETPHH (IIOJIb3YSACH, TJIe HEOOXOAUMO, KATbKYJIATOPOM).

K xoH1y 00yueHus B 9 kjacce 00y4aromuiics MONIy4YUT CIAEAYIOLINE IPEAMETHbIE PE3YJIbTAThI:

3HaTh TPUTOHOMETPUYECKHE (YHKIMH OCTPBHIX YIJIOB, HAaXOAWTh C HMX MOMOMIBIO pPa3IUYHbIC
AJIEMEHTHI MPSIMOYTOJIBFHOTO TPEYTOIBHUKA («PEHICHNE MPSMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxonuTs (¢
MTOMOIIBIO KaJTbKYJISTOPA) ATUHBI U YTIIbI AJI1 HETaOIMYHBIX 3HAUYECHUH.

[Tonmp30BaTbess (OpMyIaMu TNPHUBENEHUS W OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIACCTBOM ISt
HaXO0XXJICHUS COOTHOIIEHUI MeX /1y TPUTOHOMETPUUECKUMH BETHUUHAMU.

Hcnonp30BaTh TEOPEMBl CHHYCOB M KOCHHYCOB JIUISI HAaXOXKACHUS PAa3JIMYHBIX dJIEMEHTOB
TpPEYroJbHUKA («pelIeHne TPEYTrOJIbHUKOBY ), IPUMEHSITh UX MPU PEIICHUN T€OMETPHUUECKHX 3a7ad.

Bnaners nonstusiMu npeoOpazoBaHus Mo 00Us, COOTBETCTBEHHBIX JIEMEHTOB MOJIOOHBIX (PUTYD.
[Tonb30BaTbes CBOMCTBAMH MOA0OHS TPOU3BOIBHBIX (PUTYP, YMETh BHIUUCIATH JIMHBI U HAXOAUTD YTJIIbl Y
no100HBIX Guryp. [IpuMeHsATs CBOWCTBA MOI00US B IPAKTUYECKUX 33/1a9aX. Y METh MPUBOTUTH IPHUMEPHI
0JIOOHBIX (PUTYDP B OKPY>KAIOLIIEM MHUDE.

[Tonmp30BaThCs TEOPEMAaMU O TIPOU3BENIEHIH OTPE3KOB XOPII, O MPOU3BEICHUN OTPE3KOB CEKYIIHX, O
KBaJipaTe KacaTeabHOM.

[Tonmp30BaThCst BEKTOPAMH, MIOHUMATh WX TEOMETPUUECKUHN U (PU3MUECKUIT CMBICII, IPUMEHSTh UX B
pelIeHNH TeOMETpUUYECKHX M (U3MUecKux 3anad. [IpuMeHsATh CKalspHOE NMPOU3BEICHHE BEKTOPOB IS
HAXOXXJCHHS JJTMH U yTIIOB.

[Tonmp30BaThcs METOIOM KOOPAMHAT Ha IJIOCKOCTH, IPUMEHSTH €r0 B PELUICHUH T€OMETPUYECKUX U
MPAaKTUYECKUX 3a/1a4.

Brageth MOHATHUSMU MPaBHUIIBHOTO MHOTOYTOJILHUKA, JUTMHBI OKPYKHOCTH, ITTUHBI TyTH OKPYKHOCTH
W paaHHOW MeEphl yIia, YMETh BBIYHCIATH IUIOMIAJh Kpyra M ero 4actei. [IpuMeHsITh moirydeHHbIe
YMEHHsI B MPAKTUYECKUX 33/1a4ax.

HaxomuTs ocH (MU IIEHTPHI) CHMMETPHH (QUTYP, TPUMEHSTH JBIKEHUS IDIOCKOCTH B MPOCTCHIITUX
CITyJasx.

[TpuMeHsATh TIOMYYCHHBIC 3HAHHS HAa TPAKTUKE — CTPOUTh MaTeMaTHUYECKHWE MOJENH IS 3ajad
peambHOM JKM3HM M TPOBOJUTH COOTBETCTBYIOIME BBIYMCICHUS C NPUMEHEHHEM TMoA00us U
TPUTOHOMETPUUCCKUX QYHKIUH (TTOJIB3YSCh, TJIe HEOOXOANMO, KAIBKYIIATOPOM).



