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IIVTIAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA TIPOI'PAMMBI YYEBHOTI'O KYPCA
«"EOMETPHUSA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JIn4HOCTHBIE pe3yabTaTbl OCBOCHMsS IporpaMMbl  yuyeOHoro kypca «l'eomerpusi»
XapaKTEepU3yOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

IIPOSIBJIEHUEM HMHTEpeca K IPOLUIOMY M HACTOSAILIEMY POCCUHCKONM MaTEMaTUKH, LIEHHOCTHBIM
OTHOIIEHUEM K JOCTHKEHHMSIM POCCUHCKMX MAaTeMaTUKOB M POCCUHCKOW MaTeMaTH4ecKon
IIKOJIBI, K UCIIOJIb30BAHUIO ATHX JIOCTHIKEHUH B IPYTUX HAayKax M MPHUKIAJHBIX chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINOJIHEHUIO OOSI3aHHOCTEH TIpaKAaHWHA W pealu3allid ero IMpas,
IpPEJCTAaBICHUEM O MaTEeMAaTUYECKMX OCHOBAaX (YHKLIHMOHUPOBAHUS PA3IUUYHBIX CTPYKTYP,
ABJICHUH, MPOLIEyp IPakJaHCKOro oOIiecTBa (HampuMmep, BbIOOPHI, OIPOCHI), TOTOBHOCTbIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHUKEHUH
HayKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-3TUUYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOIO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE€ B PEIIEHUU MPAKTUYECKUX 3a7ad MaTeMaTH4eCKON
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTeMaTH4ECKOro oOpa30BaHUs Ha MPOTSHKEHUU Bcel
YKU3HU JJIs1 YCHEIIHON MpOoQecCUOHANbHON EATEIbHOCTH U Pa3BUTUEM HEOOXOJUMBIX YMEHUH,
OCO3HaHHBIM BBIOOPOM U TIOCTPOCHHEM HHIUBUAYAJIbHOW TpPAaeKTOPUM OOpa3oBaHUS U
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K AMOLMOHAIILHOMY U ACTETUYECKOMY BOCIIPUSATUIO MAaTEMATUYECKUX OOBEKTOB,
3a/a4, PELIEHUH, pacCyXICHUHM, YMEHMIO BHAETh MAaTEMATHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTH HAYYHOI'0 O3HAHMA:

OpUEHTAallel B JAEATEeIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX NpPEJACTaBICHUNH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUs YEJIOBEKa, MNPUPOAbI M O0OILIecTBa, NOHUMaHHEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4YelOBEYECKOH MAeATEeIbHOCTH, ATAoOB €€ pa3BUTUS U
3HAYMMOCTH JIJISl Pa3BUTUS LIMBUIIN3ALlUH, OBJIAJICHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTH4ECKON
KyJIbTYpOH Kak CpEICTBOM IIO3HAHWS MHUpPA, OBJAJACHUEM NPOCTEHIIMMHU HaBbIKAMU
MCCIIEI0BATEIBCKOM 1EATENbHOCTH;

6) ¢usuyeckoe BocmuTaHUe, (POPMHPOBAHHE KYJIbTYPbl 310POBbSI U JIMOLMOHAJBHOIO
Os1aromostyqust:

TOTOBHOCTHIO NPUMEHSATh MAaTeMAaTUYECKUE 3HAHUSA B HMHTEPECAaxX CBOETO 370POBbsl, BEIEHUS
310pOBOTO 00pa3a >KU3HU (3710pOBOE MUTAHUE, COANIAHCUPOBAHHBIA PEKUM 3aHATHHA U OTIbIXA,
perynsapHas (u3nueckas akTUBHOCTb), C)OPMHUPOBAHHOCTHIO HaBbIKa peQUIeKCHH, MPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY M TAaKOTO e MpaBa Jpyroro 4eaoBeka;

7) 3K0JI0rMYecKoe BOCIIMTaAHUE:

OpHEHTAllMel Ha NpPUMEHEHHE MaTeMaTW4YeCKHX 3HaHMW Ui peleHus 3afad B 001acTH
COXPaHHOCTH OKpY)KaloIleW cpe/pl, MJIAHUPOBAHUS IOCTYNKOB M OLIEHKHM HX BO3MOXKHBIX
MOCJEICTBUM Il OKpY’Karolled cpesibl, 0OCO3HAHHEM TJI00aIbHOTO XapakTepa KOJIOTHYECKHX
npo0JieM U ImyTel X peleHus;

8) aganTanusa K H3MEHAOIMMCS YCI0BHAM COLMAILHOH H IPUPOAHOI Cpelbl:
FOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBMSIX HEONPEAEIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAaKTHUECKYIO AESITEIbHOCTh, B TOM UUCIIE YMEHHUE YUUTHCS Y APYTUX
JtoJiel, mpuoOpeTaTh B COBMECTHOW NIEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3
OIbITA IPYTHX;
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HEOOXOAUMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHWUW, B TOM 4YHCIe (GOPMYIUPOBATH HICH,
HOHATHS, TUIOTE3bl 00 00BEKTaX M SBJICHMAX, B TOM UHUCIIE paHEE HEM3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;
CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYALIUIO KaK
BbI30B, TpeOyIOIMI KOHTPMEp, KOPPEKTHpPOBaTb IPUHMMAEMbIE pEIICHHUS U JEHCTBUS,
(GopMynHMpOBaTh U OLIEHUBATh PUCKHU U MOCIIEACTBUS, YOPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble JJornueckue aeiicTBuA:

® BBUIBIATH M XapaKTEpU30BaTh CYIIECTBEHHBIC MPHU3HAKHM MAaTEMaTHUYECKUX OOBEKTOB,
HOHATUH, OTHOWIEHMH MEXAY MOHATUAMHU, (OpMyIUpOBaTH ONpEAEICHUsS MOHATHH,
YCTAaHABJIMBATh CYHICCTBEHHBIH NPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUS Ui O00OUICHHA U
CpaBHEHMsI, KpUTEPUH [TPOBOIMMOIO aHAJIN3a;

® BOCHPHUHUMATh, (GOPMYIHPOBATH M TPEOOPa3OBHIBATH CYXKIEHHS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

® BBLIBIATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M M IPOTHBOpEYMs B (akTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKICHUAX, MpenjaraTb KPUTEpUH s BBISABICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

e JeNaTh BBIBOJBl C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOYEHUH 110 aHaJIOTUH;

e pa30upaTh JOKa3aTeNIbCTBA MATEMAaTHYECKUX YTBEPKIACHHUU (NPSAMble M OT MPOTHBHOTO),
IOPOBOJIUTH  CaMOCTOSITETIHHO  HECIIOKHBIE  JIOKAa3aTelNbCTBA  MATEMAaTHYECKUX  (PaKToOB,
BBICTPAaWBaTh AapryMEHTAlMIO, MPUBOJUTH MpPUMEPHl M KOHTPIPUMEpPHI, OOOCHOBBIBATH
CcOOCTBEHHBIE PacCyXICHUS;

e BBHIOMpaTh CHOCOO pelleHus y4eOHOH 3ajjauu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHMS,
BbIOMpATh HanOoJIee MOIXOASAIIMHI ¢ YIETOM CAMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).
Ba3oBble nccienoBaTebcKue AeiiCTBUS:

® JCIIOJIB30BaTh BOMPOCHI KaK MCCIIENOBATENbCKUA MHCTPYMEHT MO3HaHUsA, (POpMyIupoBaTh
BOIPOCHI, (PUKCUPYIOIKE MPOTUBOPEUHE, MPOOJIeMy, CAMOCTOSITENIbHO YCTaHABINBATh HCKOMOE
U JaHHOE, (OPMUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

® MPOBOAMTH IO CAMOCTOSITENILHO COCTABJICHHOMY IUIaHY HECJOXHBIH HKCHEpUMEHT,
HEOOJIbIIOE HCCIIEIOBAaHUE [0 YCTAHOBJIEHHWIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa,
3aBHCHUMOCTEN 0OBEKTOB MEX]Ty COOOI;

® CaMOCTOSITETTHHO (OPMYJIHPOBAaTh OOOOIIEHMST M BBIBOJBI IO pe3yJbTaTaM IPOBEAEHHOTO
HaOJFOICHNS, UCCIIEIOBAHMSI, OIEHUBAThH JIOCTOBEPHOCTH MOJIYYE€HHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I1IEHHI;

® TIPOTHO3HPOBATH BO3MOYKHOE Pa3BUTHE MPOIECCA, & TAKXKE BBIIBUTATH MPEIOJIOKEHHS O €ro
Pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ nnopmanmeii:

® BBIIBJIATh HEJOCTATOYHOCTh W W30BITOYHOCTH MH(OPMAIUH, TAHHBIX, HEOOXOAWUMBIX IS
pEIIeHHS 3a/1a9H;

e BBHIOMpaTh, aHAIM3MPOBATH, CHCTEMATU3MPOBATH W HHTEPHPETUPOBATH HMH(OPMAIHIO
pa3INYHBIX BUAOB M (OPM NpEACTABICHUS;

e BpIOMpaTh (opMy mpeiacTaBieHHUs HHGOPMAIMM W WJUIIOCTPUPOBATH peIllaeMble 3aJadu
cXeMaMH, JrarpaMMaMi, HHOU TpaduKoil 1 MX KOMOWHAIHSIMU;

® OIEHHMBATh HAAEKHOCTH HMHPOPMALUU IO KPUTEPHSIM, MPEIIOKEHHBIM yUYUTEIeM WU
c(OPMYITHPOBAHHBIM CAMOCTOSITENBHO.
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KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIe 1elCTBHUS:

e BOCHpHUHUMATh U (HOPMYJIHPOBATH CYXKACHUS B COOTBETCTBHUH C YCIOBHSIMH W IICIISIMU
oOmIeHus], SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOKD TOYKY 3PEHHUS B YCTHBIX U MHUCHhMEHHBIX
TEKCTaX, JaBaTh NOSCHEHHS IO XOAY pEUICHHS 3a7add, KOMMEHTHUPOBATh MOJYYCHHBIH
pe3yJbTar;

e B XoJ¢ OOCYXIEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TEeMbI, MPOOJIEMBI,
pemaeMoil 3a/aun, BBICKAa3bIBaTh WJICH, HAIICJICHHBIC HA MOWMCK PEIICHHS, COMOCTABJIAThH CBOU
CYXKICHHS C CYKIEHUSMHU JPYTHMX YYaCTHUKOB JHMAJora, OOHAPYXKHBATh Pa3lIMYMe U CXOJICTBO
MIO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

® TPEICTABISITH PE3YNbTATHl PEHICHHUS 3a/Ja4yd, OSKCICPUMEHTA, HCCICJIOBaHUs, IPOEKTa,
CaMOCTOSITENILHO BBIOMpAaTh (QopMaT BBICTYIUICHUS C Yy4ETOM 3aJad TPE3CHTAlUd |
0COOCHHOCTEH ayTUTOPHH;

® TIOHMMAaTh W HCIIOJIb30BaTh IMPEUMYIIECTBA KOMAHJHONW W WHAMBUAYAILHOH pPabOTHI MpH
pelIeHnH y4eOHBIX MATEeMaTHICCKHIX 3a]1a4,

® [PUHUMATH I1eJIb COBMECTHOW JIESATEIBHOCTH, IJITAHUPOBAaTh OPTraHU3AIlMI0 COBMECTHOM
paboThI, pacrpeneNsaTh BUIbl padoT, JOrOBApPUBATHCS, 0OCYKIATh MPOLIECC U Pe3yabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

® Yy4yacTBOBaTh B TPYMNOBHIX (Qopmax paboTel (0OCyxaeHus, oOMEH MHEHUSMH, MO3TOBBIC
HITYPMBI M JPYTUE), BBIMOJHATH CBOK YacTh PabOThI U KOOPAMHHPOBATH CBOW JICHCTBHS C
JIPYTMMH YICHaMHd KOMAaHbl, OIIEHHWBAaTh KAaueCTBO CBOErO BKJAga B OOIIMI MPOJYKT TIO
KPUTEPHSIM, CHOPMYJIUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranu3anus:

® CaMOCTOSITEJIbHO COCTaBJISAThH IJIaH, aITOPUTM pelIeHus 3ajadd (UM €ro 4acTh), BbIOMpATh
crocod pemieHuss ¢ y4€TOM HMMEIOIIMXCS PECypcoB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMeHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH ¢ yU€TOM HOBOM HH(pOpMAIHH.
CaMOKOHTPOJIb, IMOLIHOHAIbHBIH MHTEJJIEKT:

e BIAJETh CHoco0aMU CaMONPOBEPKH, CaMOKOHTPOJS IHpoliecca M pe3ysibTaTa pelieHus
MaTeMaTHYeCKOM 3aa49u;

® NPEIBUIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTH IIPH pELIEHMH 3aa4M, BHOCHUTH
KOPPEKTHBBl B JIEITEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAWJEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

® OIICHMBATh COOTBETCTBUE pE3yNlbTaTa MACATEIbHOCTH IIOCTABJIECHHOW LENM M YCIOBHSM,
OOBSICHATh MPUYUHBI JOCTHIKEHHS MJIM HEJTOCTHKEHHUS 11, HaXOAUTh OLIUOKY, 1aBaTh OLIEHKY
NpUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIbTATHI

K xoniy o0yduenus B 7 kiacce o0yJaronuiics MOTyIUT CICIYIONTUE TPEIMETHBIC PE3yIbTATHI:
PacniozHaBath u3ydeHHbIE T€OMETPUYECKHE (DUTYPHI, OMPEIENIATh X B3aUMHOE PACIIONIOKECHHE,
n300pakaTh T€OMETpUUYECKHe (UTYPHI, BBITIOJHITH YEPTEKHU IO YCIOBUIO 3amadd. M3mepsTs
JUHEWHBIE U YTJIOBbIE BEIWYMHBI. PemaTh 3aaud Ha BBIUMCIEHUE JJIUH OTPE3KOB M BEJIUYUH
YTJIOB.

Jenates TpyOyl0 OILIEHKY JMHEWHBIX M YTJOBBIX BEIMYMH NPEIMETOB B PEAbHON >KHU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnuare pa3mMepbl 3TUX 0OBEKTOB IO MOPSJIKY BETHUUUHBL.
CTpouTh 4epTexku K FT€OMETPUUECKUM 3a]a4aM.

[Tonb30BaThcs MpHU3HAKaMU PaBEHCTBA TPEYTOJbHUKOB, HCIONb30BaTh MPHU3HAKK M CBOMCTBA
pPaBHOOEIPEHHBIX TPEYTOJILHUKOB IPH PEILICHUH 3a/1au.
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ITpoBOAMTD JTOTMYECKHUE PACCYKIEHUS C UCIIOIb30BAHUEM T'€OMETPUUECKUX TEOPEM.
[Tosb30BaTbCsA MPU3HAKAMHM PAaBEHCTBA MPSMOYIOJIBHBIX TPEYTOJIBHUKOB, CBOMNCTBOM MEIHMAHBI,
IPOBEAEHHOW K TMIIOTEHY3€ MPSMOYIOJIbHOTO TPEYrOJAbHUKA, B PELICHUH T€OMETPUYECKHX
3a1ad.

OnpenensaTs NapayIeNbHOCTh MPSIMBIX C IIOMOIIBIO YIIJIOB, KOTOPhIE 00pa3yeT ¢ HUMHU CEKyIasl.
OnpenensaTs NapajuieIbHOCTh HPSIMBIX € IOMOILBIO PaBEHCTBA PACCTOSHUM OT TOYEK OJHOM
IIPSIMOM 10 TOYEK JAPYroy IpsiMOil.

PemaTe 3amaum Ha KiaeT4aTol Oymare.

[IpoBOIUTH BBIYMCICHUS M HAXOAWTh YHCIOBbIE M OyKBEHHbIE 3HAYCHHS YIJIOB B
FEOMETPUYECKHX  3aJa4ax C  HUCIOJIb30BaHMEM CYMMBl YIVIOB  TPEYrOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX INPH IEPECEUCHUU JBYX MapalIeIbHBIX
IpsIMBIX CeKyllel. PemaTs npakTnyeckue 3aaun Ha HAX0XKJICHUE YIJIOB.

Brnaners MOHATHEM T€OMETPHYECKOTO MECTa TOYEK. YMETh ONpPENesiTh OUCCEKTPUCY yIiia U
CEpEIUHHBIN NEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUYECKHE MECTA TOYEK.

@opMyIUpOBaTh ONPEIEICHUS] OKPY)KHOCTH W Kpyra, XOopAbl M JAMAMETpa OKpPYKHOCTH,
II0JIb30BATHCS UX CBOMCTBAMH. Y METh IPUMEHATH 9TH CBOKWCTBA IIPU PEILIEHUU 3aad.

Bnagers noHsATHEM ONMCAHHON OKOJIO TPEYroJbHUKA OKPYXHOCTH, YMETh HAXOJIUTh €€ LEHTP.
[Tonp3oBaTbest pakTaMHu O TOM, YTO OMCCEKTPUCHI YIVIOB TPEYTOJIbHUKA IEPECEeKatoTCs B OJHOM
TOYKE, U O TOM, YTO CEpEJUHHbIC NEPIEHANKYIISIPbI K CTOPOHAM TPEYroJIbHUKA MIEPEeCceKaroTcs B
OJJHOM TOUKE.

Bimamers  noHsATMEM ~— KacaTeabHOM K OKPY)KHOCTH,  IIOJIB30BaTbCA  TEOPEMOM O
NEPIEHIUKYJIIPHOCTU KacaTEIbHOM U paguyca, IPOBEAEHHOTO K TOYKE KaCaHUs.

[Tosib30BaThcs MPOCTEUIIMMHU T'€OMETPUUYECKUMU HEPAaBEHCTBAMH, IIOHUMAaTh UX MPAKTHUECKUN
CMBICIL.

[TpoBOAUTH OCHOBHBIE T€OMETPUUECKHE TOCTPOSHUS C TOMOLIBIO HUPKYJIS U JIUHEHKU.

K koHiy o0ydenus B 8 kiaacce 00yJaromuiics MoIyyuT CaeIyIoNue MpeIMETHbIE Pe3yIbTaThl:
PacriozHaBaTh OCHOBHBIE BHUBl YETHIPEXYTOJBHUKOB, WX JJIEMEHTHI, IOJb30BaThCs HX
CBOMCTBaMH IIpU PELIEHUH FEOMETPUUECKUX 3a]ad.

[TpyMeHsTh CBOWCTBAa TOYKHM IEPECEUYEeHUs MEIUaH TpeyroibHHKa (L[EHTpa Macc) B PELICHUU
3az1ad.

Brnagers noHsTHeM cpeqHEll JMHUM TPEyroJibHMKAa W Tpameluy, IPUMEHSATh X CBOWCTBA MpuU
pemieHnn reoMerpuueckux 3ajgad. [lomb3oBatbest Teopemon QPaneca UM TeopeMo O
IPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJIS PELIECHUS MPAaKTUYECKUX 3a/1a4.

[TpuMeHATH PU3HAKK TOJO0US TPEYTOJIbHUKOB B PEIIEHUN T€OMETPUUECKUX 3a/1aU.
[Tonb3oBatbes Teopemoit Iludaropa mist pemieHus reoMeTpUUYECKUX M MPaKTHYECKHX 3ajad.
CrpouTth MaTeMaTHYECKYIO MOZEID B MPAKTUYECKUX 3a/1a4aX, CAMOCTOSITENIBHO JI€JaTh YEPTEK U
HaXOJUTh COOTBETCTBYIOIIHNE JIUHBI.

Brnagers noHATHSMM < CHHYCA, KOCHHYCa M TaHI€HCA OCTPOro YIVIa MPSMOYTOJIBHOTO
TpeyrojiabHuKa. [1071630BaThCs 3TUMU MOHITUSIMH IS PEIICHUS TPAKTHUECKUX 3ajau.
Boraucnare (pa3nuyHbIMH CIIOcO0aMHM) IUIOMIAL TPEYroJbHUKA W IUIOMIAAM MHOTOYTOJIbHBIX
¢buryp (mosb3ysach, 7€ HEOOXOAUMO, KalbKyasiTOpoMm). [IpuMeHSTh MONydeHHbIE yYMEHHUS B
IIPAKTUYECKHX 3a7a4ax.

Brnaners mMOHATHSAMHM BIMCAHHOTO M LIEHTPAJIBHOIO YIJIa, UCIOJIB30BaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriax Mexay XopAaMH (CeKyIIMMM) U yTiie MEXy KacaTeJIbHON U XOPA0i IIPH pelIeHnn
reOMETPUUECKUX 3aj1au.

Brnagerb NOHATHEM ONMCAHHOIO YETBIPEXYTOJbHHUKA, IPUMEHSITh CBOMCTBA ONMCAHHOIO
YEeTBIPEXYTOJIbHUKA MPU PELICHUH 33/1a4.

[TpyMeHsTh MOJy4YEHHBIE 3HAHMS HA IPAKTUKE — CTPOMTh MaTEMAaTHUUECKUE MOJAEIH Ul 3ajad
peasibHOM KU3HU M MPOBOAUTH COOTBETCTBYIOLME BBIYMCIEHHUS C MPUMEHEHHEM IMOA00HuS U
TPUTOHOMETPUH (TI0JIB3YSCh, I'/Ie HEOOXOIMMO, KAIBKYISATOPOM).

K xoniy o0ydeHus B 9 kiacce o0yJaronuics MOTyIUT CICAYIONTUE TPEIMETHBIC PE3yIbTATHI:

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 127 ot 05.06.2024. UcnonHuTensb: KpevetoBa E.M. 0 AIEKTPOHHbINA
CtpaHunua 5 n3 12. CtpaHnua cosgana: 05.06.2024 15:59 =¥ TATAPCTAH



3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPBIX YIJIOB, HAXOJUTh C MX MOMOILIBIO pa3IUyHbIE
9JIEMEHTHI TPSMOYTOJIBHOTO TPEYTrOJbHUKA («PELUIEHHe NPSIMOYIOJIBHBIX TpPEyroJIbHUKOBY).
Haxoauts (¢ TOMOIIBIO KAIBKYJIATOPA) JUIMHBI ¥ YTIIBI U711 HETAOJIMYHbBIX 3HAYCHUH.
[Tons3oBaTbess (OpMysnaMu NMPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUYECKHM TOXIECTBOM IS
HaXO0X/IEHNs COOTHOILIEHUI MEXKy TPUTOHOMETPUUECKUMHU BEITUYNHAMU.

Hcnonb30BaTh TEOpEMbl CHHYCOB M KOCHHYCOB [UI HaXOXKICHUS Ppa3IM4YHBIX 3JIEMEHTOB
TPEYrojbHUKA («PELIEHUE TPEYroJbHUKOB)»), NIPUMEHITh UX MPU PELIEHUU TI€OMETPUUECKHUX
3ajau.

Bnaners mousTHSAMH TIpeoOpa3zoBaHHsA 1MOJOOMS, COOTBETCTBEHHBIX JIIEMEHTOB MOJOOHBIX
¢uryp. ITonp3zoBarbes cBOMCTBaMU 110100Us1 TPOU3BOJIBHBIX (DUTYp, YMETh BBIYMCIATH JJIMHBI U
HAXOJIUTh YIJIbl y Mon00HBIX ¢uryp. IlpumMeHsTs cBoiicTBa MOJO0MS B MPAKTHUYECKUX 3aadax.
YMeTh NpUBOAUTH NPUMEPHI OJOOHBIX (PUTYP B OKPY’KAIOIIEM MUpE.

[Tonb30BaTbcs TEOpEMaMH O MPOU3BEACHUM OTPE3KOB XOpHA, O IPOU3BEAECHUU OTPE3KOB
CEeKYIIHX, O KBajJ[paTe KacaTelbHOM.

[Tonp30BaThCsl BEKTOpAMH, MIOHUMATh MX T€OMETPHUECKUI B (PU3MUECKUI CMBICH, TPUMEHSATh X
B PELICHUU TeoMeTpudyeckux M (usnueckux 3anad. IIpuMeHsATH cKadsipHOE NpPOU3BEACHUE
BEKTOPOB I HAXOXKACHUS JUIMH U YIJIOB.

[Tonp30BaThbCs METOAOM KOOPAMHAT Ha MJIOCKOCTH, IPUMEHSTH €0 B PEIIEHUU [€OMETPHUUECKUX
U IIPAKTUYECKUX 33/1a4.

Bnaners NOHATUSAMHU IPaBUIBLHOIO MHOTOYIOJIBHHMKA, JUIMHBI OKPYKHOCTH, JUIMHBI JyTd
OKPYXKHOCTM M pPaJMaHHOM Mepbl YIjla, YMETh BBIYMCIATH IUIOIIAAb Kpyra M €ro 4acrem.
[TpuMeHSATH MOJTy4YeHHbIE YMEHHUS B IPAKTUYECKUX 3a]1auax.

Haxomute ocu (WaM UEHTpb) CUMMETpUU GUIYp, NPUMEHATH JABMXKEHUS IUIOCKOCTH B
IOPOCTEHIINX CIydasX.

[TpyMeHsTh NOJyYEHHbIE 3HAHUSI HAa MPAKTUKE — CTPOUTh MaTeMaTUYECKHUE MOJAENH Ul 3ajad
peasbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHHMS C NPUMEHEHHEM Iono0us u
TPUTOHOMETPUUECKUX QYHKIMH (IOJIB3YACH, I1Ie HEOOXO0AUMO, KAIbKYISITOPOM).

COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Havanbabple mnoHATHsA TreoMmerpud. Touka, IpsmMas, OTpe3OK, Jyd. Yroia. Buuasl yrios.
BeprukansHple U CMeXHBIE yribl.  buccektpuca yria. JlomaHas, MHOTIOYTOJIbHUK.
ITapayieabHOCTD U MEPIEHIAUKYISIPHOCTD IPSIMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOWCTBa OceBOM cummerpuu. [Ipumepsl cummerpuu B
OKPY’KaIOILEM MUDE.

OCHOBHBIE TOCTPOCHMS C NMOMOIIBIO LHPKYNIsl W JuHEHKH. TpeyronpHuk. BeicoTa, Menuana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUH TpeyrojibHUKH. HepaBeHCTBO TpeyroibHHKa.

CBoiicTBa U MpU3HAKU PaBHOOEIPEHHOTO TpeyrojibHuKa. [IpH3HaKy paBeHCTBA TPEYrOJIbHUKOB.
CBoiicTBa M NpU3HAKK NapaJUIENbHBIX NpAMBIX. CymMMa yIJIOB TpPEyrojibHUKA. BHemHue yrisl
TPEYrOJIbHUKA.

IIpsMoyronbHbli  TpeyroiabHUK. (CBOHCTBO MEIMAHbl NIPSIMOYIOJBHOTO  TPEYTOJbHUKA,
NPOBEACHHOW K runoreHyse. IIpusHaku paBeHCTBA IPSAMOYIOJIBHBIX — TPEYTOJIBHUKOB.
[IpsAMOYTOJIBHBIN TPEYTOJIBHUK C YIJIoM B 30°.

HepaBencrBa B reomeTpuu: HEpPaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O IJIMHE JIOMAaHOW,
TeopeMa o 0oJIbIIeM yrie U O0JbIIei CTOpOHE TPEYroNbHUKA. [leprneHIuKysap u HaKJIIOHHAS.
I'eomeTpuyeckoe MecTo To4YeK. bruccekTpuca yria u cepeJuHHbIN NEPICHIUKYISP K OTPE3KY KaK
TEOMETPUYECKHAE MECTa TOYEK.
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OKpy>XHOCTb U KpYT, XOpJia U JUaMeTp, UX CBOWcTBa. B3auMHoOe pacrnonoxeHue OKpyKHOCTH U
npsmoid. KacarenbHas u cexymas kK okpyx)HocTu. OKpYy>KHOCTh, BOMCaHHAs B yroi. Brniucannas
" OIIMCaHHasA OKPYKHOCTHU TPCYIrOJIbHUKA.

8 KUIACC

Yerbipéxyronpuuku. [lapamienorpamm, ero mnpusHakd U cBoWcTBa. YacTHble ciydau
napajuiesorpaMmmoB (IPsSIMOYTOJIbHUK, poMO, KBajapar), UX IMpU3HAKU M cBoMcTBa. Tparenus,
paBHOOOKas Tparienus, e€ cBoicTBa U npu3Haku. [IpsmMoyronbHas Tpaneuus.

Meron ynBoenuss menuanbl. lLlenTpanpHas cummerpus. Teopema @Paneca U Teopema o
MPOMOPLUOHAIIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYroiabHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHUKa.

[TogobGue tpeyronpbHUKOB, KOdhduIHeHT momo0usa. [Ipu3Haku mOMOOHS TPEYrOJIbHUKOB.
[TpumeneHne mo1o0ust IPY PEIICHUH MTPAKTUYECKUX 3a7ad.

CpoiicTBa 1mom@aaed reomerpuueckux ¢uryp. Dopmysnbl Uisl TUIOMIAAUM TPEYTrOJbHHKA,
napajuiesiorpaMma, pom6a u tpanenun. OTHOIIEHUE IUIOIMACH MOA0OHBIX QUTYP.

Brruncnenue miomaaei TpeyroabHIKOB 1 MHOTOYTOJIbHUKOB Ha KJIeTuaToi Oymare.

Teopema IIudaropa. [lpumenenne Teopems [Tudaropa npu pemeHun NpaKTHYECKUX 3a1ad.
CuHyCc, KOCHHYC, TaHT€HC OCTPOTO yIjia MPsSMOYTOJbHOIO TpeyrojibHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpuieckue pyHkuuu yrios B 30, 45 u 60°.
BriicanHblie U LIEHTpaIbHBIC YIIIBI, YTOJ MEXKIY KacaTeJbHON U XOPIOi. YTIIbl MEXKAY XOpJaaMu
U CEeKyIMMHU. BrimcaHHbIE W ONMMCAaHHBIE YETHIPEXYTOJILHUKU. B3auMHOE pacroyiokeHue IBYX
okpyxHocTell. Kacanue okpyxxHocteid. O01ue kacaTenbHbIe K IBYM OKPY>KHOCTSIM.

9 KUIACC

Cunyc, xocunyc, tanreHc yriioB ot 0 go 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
DopMyIibl TPUBEICHHUS.

Pemenne tpeyronpHukoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. PelieHue MpakTHYECKUX
3aJa4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U T€OPEMBbI CHHYCOB.

[IpeobpazoBanue moaobus. [Togobue coOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 HpPOM3BEACHUU OTPE3KOB XOpPJA, TEOPEMBbI O MPOM3BEACHUU OTPE3KOB CEKYIIUX,
TeopeMa O KBaJpaTe KacaTeIbHOM.

Bekrop, nimHa (MOAyIb) BEKTOpa, COHAIIPABIECHHbBIE BEKTOPHI, TPOTHUBOIIOIOKHO HAPaBJICHHBIE
BCKTOPBI, KOJUIMHCAPHOCTH BCKTOPOB, PABCHCTBO BCKTOPOB, OIICpallkMM HaJd BCKTOpaMHU.
PaznoxeHue BekTopa Mo ABYM HEKOJUIMHeapHbIM BekTopaM. KoopauHatel BekTopa. CkaysipHOe
MMPOU3BCACHUC BCKTOPOB, IPUMCHCHUEC IJIA HAXOXACHUA JJIMH U YIJIOB.

JlekapToBbI KOOPJAMHATHI HA IUIOCKOCTH. YPaBHEHUS NPSAMONH M OKPYXHOCTH B KOOpJMHATAX,
IIepecevyeHe OKPYKHOCTEN U NMPsAMBIX. MeTo KOOpAUHAT U €r0 IPUMEHEHHE.

[TpaBunbHBIE MHOTOYroJIbHUKU. JlIMHA OKpy)XHOCTH. ['pagycHas W paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyxHocTed. [1momane kpyra, ceKTopa, CEerMeHTa.

JIBIDKEHUST TJIOCKOCTH M BHYTPEHHHME CHUMMETpPUM (GUTyp (SJIeMEHTAapHbIE INPEICTaBICHUS).
[TapannensHbId iepenoc. [1oBopoT.
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TEMATHUYECKOE ITNTAHUPOBAHHUE

7 KIIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue
M | Savenos u Tem K m (wpposrie)
/o E OI; - Beero Oﬁl-lTpO.]IbeIe [:jaKanecmle 06pa3oBaTeILHbI
porp padoThI paooTsl pecypes
IIpocreiimme
reOMETPUYECKUE
1 ?}i)rgf;;;d = 14 bu6mmoreka [JOK
) https://m.edsoo.ru/7f415¢2¢
N3mepenue
FeOMETPUYECKUX
BEJIMYHNH
bu6mmoreka [IOK
2 TpeyroupHiku 22 ! https://m.edsoo.ru/7f415¢2¢
[TapannenwHbie
3 IpsiMble, CyMMa 14 1 bubnuorexa [IOK
YIJIOB https://m.edsoo.ru/7f415¢e2e
TPEyroJIbHUKA
OKpyXHOCTb H
4 KpYT. 14 1 bubnuorexa [JOK
I'eomeTpuueckue https://m.edsoo.ru/7f415e2e
MOCTPOEHUS
I1
5 R (;)(])36T OI;I-II/IIZG’ 4 1 bubmuoreka [JOK
H{ https://m.edsoo.ru/7f415e2e
3HAHUU
OBIIEE
KOJIMYECTBO
YACOB IIO 68 4 0
ITPOTPAMME
8 KJIACC
KosmmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue
n/ a3/1eJI0OB M TeM B K I (wnpposnie)
. ﬁ 021 - cer OH;po.m)HbI pa;cnmecml 06pa3oBaTeILHbIE
porp 0 € padoThI € paooThI pecypes
bu6mmorekxa [IOK
1 YeThIpE€XYroIbHUKU 12 1 https://m.edsoo.ru/7f417¢1
8
Teopema Paneca u
TeopemMa o
bubmuoreka [JOK
p  UPOTIOPHHMORAIBHEL - 5 1 https://m.edsoo.ru/7f417el
X OTpe3Kax, 2
moA00HbIE B
TPEYTrOJIbHUKH
bu6mmoreka [{OK
3 ILnomazs. 14 1 https://m.edsoo.ru/7f417el
Haxoxaenne 3
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Ionaaei

TPEYTrOJIbHUKOB U

MHOT'OYTOJIbHBIX

¢buryp. [Tnoman

MOA00HBIX PUTyp

Teopema ITudaropa bubmuorexka [JOK

4 M Hayaja 10 1 https://m.edsoo.ru/7f417el
TPUTOHOMETPHU 8
Vrisl B
OKPY>KHOCTH.

Brucannsie u
OTIMCaHHbBIC bubnuotexka [JOK

5 YEThIPEXYTOJIbHUKU 13 1 https://m.edsoo.ru/7f417el
. Kacarenbnsle x 8
OKPYKHOCTH.

Kacanue
OKPYKHOCTEMN
bu6mmoreka [JOK

g  Ilosropemme, 1 https://m.edsocl)_.[ru/7f4l7el
000011IeHHE 3HAHUIT g

OBUIEE

KOJIMYECTBO YACOB 68 6

I10 [TPOI'PAMME

9 KJIACC
KosmnuecTBo yacoB JIeKTPOHHbIE
HaunmenoBanue

Ne (undgposbie)

/i Pa31eJioB U TEM Beero Kontposbubie IIpakTuyeckue 06PA30BATEILHBIC
NPOorpamMmsbl padoTsI padoTsI pecype
Tpuronomerpus.

TeopeMsbl

1 KOCHUHYCOB U 16 1 bubnuoreka [JOK
CHHYCOB. https://m.edsoo.ru/7f41al2c
Pemienue
TPEYTrOJIbHUKOB
ITpeoOpa3oBanue
o 00MSI.

but6mmoreka [IOK

2 Merputeckne 10 1 https://m.edsogru/7f4la120
COOTHOIIICHUS B
OKPY>KHOCTH

bu6nuoreka [IOK

3 Bexroper 12 ! https://m.edsoo.ru/7f41al2¢

€KapTOBBI

4 fOOpJII[)I/IHaTBI Ha 9 1 Brbmrorexa [IOK

https://m.edsoo.ru/7f41al2¢
TTOCKOCTH
[IpaBunpHbIE

5 MHOT'OYT'OJIbHUKH. 3 bubmmoreka [IOK
Hnuna https://m.edsoo.ru/7f41al2¢c
OKPY>KHOCTH U
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IUIOIIAAb Kpyra.
Brruncnenue
IIoIaae

6 JIBroKeHUS 6 bubmuorexa [JOK
MJIOCKOCTH https://m.edsoo.ru/7f41al2c
[ToBTOpEHUE,

7 00001IeHHE, 7 ) bu6nuoreka [IOK
cUCTeMaTHu3anusl https://m.edsoo.ru/7f41al2c
3HAaHUH

OBIIEE

KOJIMYECTBO

YACOB I1IO 68 6 0

ITPOI'PAMME
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Jluct cornacoBaHus k gokymeHTy Ne 127 ot 05.06.2024
MHununaTop cornacoBanus: Kpevetosa E.M. Qupektop
CornacoBaHune nHnyumnposaHo: 05.06.2024 15:59

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 Kpeuetosa E-M. 05.06.2024 - 15:59
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