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INOACHUTEJIBHAA 3AIINCKA

I'eomeTpust Kak OAMH M3 OCHOBHBIX pa3/eiioB IIKOJbHOW MaTEMAaTUKU, UMEIOIIUN CBOEH
LEJIbI0  00ECleYUTh M3Y4YE€HUE CBOMCTB M pa3MepoB (Uryp, MX OTHOLIEHUH U B3aHUMHOE
pacIoio’keHre, OMHUpAeTCd Ha JIOTHUECKYIO0, JTOKAa3aTeNbHYI0 JUHHIO. LleHHOCTh u3ydeHus
reOMETPUH Ha YPOBHE OCHOBHOTO O0IIEro 00pa30BaHUs 3aKIIOYAETCsl B TOM, YTO 00yJaromuiics
YUUTCSI TPOBOJUTH JOKA3aTEeJIbHBIE PACCYXKJIEHHUsS, CTPOUTh JIOTHUECKUE YMO3aKIKYEHUs,
JIOKa3bIBaTh MCTUHHBIC YTBEPXKJIEHUS M CTPOUTb KOHTPIPUMEPHI K JIOKHBIM, IPOBOAUTH
paccyXIeHUs «OT IPOTUBHOI0», OTINYATh CBOMCTBA OT NMPU3HAKOB, (OPMYJINPOBATh OOpaTHbIE
YTBEPXKICHHSL.

Bropoii nenbro u3yd4eHus TeOMETpUU SABISIETCA UCIIOIb30BAHKME €€ KaK MHCTPYMEHTA IpH
pELICHUH KaK MaTeMaTH4eCKHUX, TaK M IPAKTUYECKHX 3a/lad, BCTPEYAIOIIUXCS B pealbHOU
#u3HU. OOydaromuiicss IOJKEH HAyyUTbCsS ONPEAETIUTbh I'€OMETPUYECKY (GUrypy, ONHCaTh
CJIOBAaMH JIAHHBIH YepTEX WIM PUCYHOK, HAWTH IUIOMIAJh 3€MEIBHOTO y4acTKa, PacCUUTaTh
HEOOXOAUMYIO JIJTMHY OITOBOJIOKOHHOTO KabOens wWiu TpeOdyemble pa3Mephl rapaxka it
aBTOMOOWJIL. DTOMY COOTBETCTBYET BTOpPas, BBIYMCIHUTEIbHAS JMHUSA B U3YYEHUU IC€OMETPHUMU.
[lpu pemeHuM 3a7ay  OPAKTUYECKOIO  XapakTepa oOydaroluiics y4uTCs  CTPOUTh
MaTeMaTHYECKUE MOJENIM pPEaJbHBIX JKU3HEHHBIX CUTYaIlMil, NPOBOAWUTH BBIUUCICHUS U
OLICHUBATh aJICKBATHOCTH MOJYYCHHOTO Pe3ysIbTaTa.

KpaiiHe BaXHO MOTYEPKMBATH CBSI3M T€OMETPHHM C JPYTUMH Y4eOHBIMH MpeIMETaMH,
MOTUBUPOBaTb  MCIIOJIb30BaTh  OIpPEJCNICHUs] TeOMETpUdYecKHMX (uryp M  IMOHSATHH,
JIEMOHCTPUPOBATh IPUMEHEHHE NOJYYEHHBIX YMEHHUH B (PU3KKE U TEXHHUKE. DTU CBSI3U HauboJee
SIPKO BUJIHBI B TeMax «BekTopbi», «TpUroHOMeTpHYECKHEe COOTHOMECHHS», «MEeTo1 KOOPIHMHATY
u «Teopema I[Tudaropay.

VYuebublii kypc «I'eomeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE Pa3Jesibl COAEPIKAHUS:
«l'eomerpuueckue ¢Gurypsl M uX CBoiicTBay, «l3MepeHue TreoMEeTpUYECKUX BETUUYHHY,
«JlexkapToBbl ~ KOOpJIMHATBI HAa IJIOCKOCTHY», «BekTopbl», «/IBMKEHUS  IUIOCKOCTHY,
«[IpeobpazoBanus Nog00H».

Ha usyuenue yuebHoro kypca «I'eomerpusi» orBoaurcs 204 gaca: B 7 kinacce — 68 yacoB
(2 gaca B Heneno), B 8 kiacce — 68 yacoB (2 yaca B Henenio), B 9 kiacce — 68 dacoB (2 vaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Hauvanbnubie nonsitus reomerpuu. Touka, mpsiMasi, OTpPE3OK, Jyd. Yroia. Buael yrios.
BepTtukanbHele W cMeXHBIE yriabl. buccekrpuca yrna. JlomaHas, MHOTOYroJbHUK.
[TapamienbHOCTh U NEPIEHAUKYISIPHOCTD IPSIMBbIX.

Cummerpuunsie ¢purypsl. OCHOBHBIE CBOWCTBA OCEBOM cuMMeTpuH. [Ipumepsr cummeTpun
B OKpPY’KaIOIlleM MUDE.

OcHOBHbIE TOCTPOEHHUSI C TOMOIIbIO HHPKYJIs M JuHeilku. TpeyronbHuk. BricoTa,
MeanaHa, OMCCEKTpuUca, UX CBOICTBA.

PaBHOOeIpeHHBIN 1 PAaBHOCTOPOHHUM TPEYTroNbHUKU. HepaBeHCTBO TpeyroyibHUKA.

CpoiicTBa ¥ TMpU3HAKK paBHOOEAPEHHOro TpeyroidpbHuKa. Ilpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CpolicTBa M IMpHU3HAKU MapajiesbHbIX NpsiMbIXx. CymMMa yrioB TpeyrojbHUKa. BHemiHue
YIJIBbI TPEYTOJIbHUKA.

[IpssmoyronbHbId  TpeyrodbHUK. CBOMCTBO MeOUaHBl MPSIMOYTOJBLHOTO TPEYTrOJbHHKA,
npoBeAEHHOW K rumnoreHyse. llpu3Haku paBeHCTBa MPSMOYTOJbHBIX TPEYrOJIbHUKOB.
[TpstMOyTONIBHBIN TPEYroJibHUK ¢ yrioM B 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOI,
TeopeMa o OoJbIleM yrie U 00JbIIel CTOPOHE TpeyroibHuKa. [lepneHauKymsp u HaKJIOHHAas.

I'eomerpuueckoe mecTo TOYeK. buccekTpuca yrila M CEpeIMHHBIA NEPHEHAMKYIAp K
OTpE3Ky KaKk FeOMETPUUYECKHE MECTa TOUEK.

OxkpyKXHOCTb M KpyI, XopJa M JAMaMeTp, HMX CBOiicTBa. B3amMHOe pacnosoxeHue
OKpYXXHOCTH M npsiMoil. KacarenbHas n cexymas K OKpyxkHOCTU. OKpYyKHOCTb, BIIMCaHHas B
yroJ. BimcanHas u onmcaHHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

YereipéxyronbHuku. IlapamnenorpamMm, €ro Npu3HakKk M CBOMCTBA. YacTHBIE Ciydau
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBajapaT), UX MpHU3HAKW U cBOMcCTBa. Tpamenus,
paBHOOOKas Tpamneus, e€ CBOMCTBa U nMpu3Haku. [IpsMoyronbpHas Tpamemus.

Meron ynBoenust Menuanbl. LlenTpanbHas cummerpus. Teopema @aneca u Teopema o
MPONOPIUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYroJibHUKA U Tpaneuuu. LleHTp Mmacc TpeyronbHukKa.

[Tomobue TpeyronbHUKOB, Kod(dumment mogodus. [Ipu3Haku mogo0ust TPEYroabHUKOB.
[Tpumenenue noao0us pU PEIICHUH MPAKTUYECKUX 3a/1a4.

CaoiicTBa miomaaei reoMerpudeckux ¢uryp. @opmyssl U IUIOMIAAA TPEYroJIbHUKA,
napasuienorpaMma, pom6a u tpanenun. OTHOIIEHHE MIIOMAAeH MOA00HBIX (hUryp.

Brruncnenue miomiaael TpeyroJbHUKOB U MHOTOYTOJIbHIKOB Ha KJIETYATOM OyMmare.

Teopema Iudaropa. [Ipumenenne teopemsl [Tudaropa mpu pemeHnn NPakTUUECKUX
3a/1au.

CuHyc, KOCHHYC, TAHT€HC OCTPOTO yrila MpsIMOYTrOJIbHOTO TpeyrojibHuKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpuieckue ¢pyHakuuu yrinos B 30, 45 u 60°.

BrnucanHeie M LUEHTpAJIbHBIE YIJIBI, YTOJ MEXKIY KacaTeIbHOM M XOPAOW. YTJIbI MEKIY
XOpAaMu W CEKyllMMU. BrnucanHele MW  ONMCaHHBIE YETHIPEXYTOJBHUKU. B3anmHoe



pacmosioxeHue IByX OKpyxkHocTed. Kacanme okpyxkHocteir. OOmue KacaTeNbHBIE K JABYM
OKPY>KHOCTSIM.
9 KJIACC

Cunyc, xocunyc, TtanreHc yrioB or 0 go 180°. OcHOBHOE TPHUTOHOMETPHUYECKOE
TOXJ1eCTBO. DPOPMYJIbl IPUBEACHUS.

Pemenne tpeyrosbHukoB. Teopema KOCHMHYCOB U TeopemMa CcHUHYcOoB. Pemenue
IPAaKTUYECKUX 3a/1a4 C MCII0JIb30BAaHHEM TEOPEMbI KOCUHYCOB U TE€OPEMbI CUHYCOB.

[IpeobpazoBanue noaobus. [loqoOre cOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 mpou3BeIeHUU OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUN OTPE3KOB CEKYIIUX,
TEOopeMa O KBaJpaTe KacaTelbHOM.

BekTtop, nmnuHa (MOAYJb) BEKTOpAa, COHAIPABJIEHHBIE BEKTOPBI, IPOTHUBOIOJIOXKHO
HaIpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpall Hajl
BeKTOpamH. Pa3noxeHue BeKTopa 1o JByM HEKOJUIMHEapHbIM BekTopaM. KoopauHaTel BEKTOpa.
CkanspHoe Npou3BeCHUE BEKTOPOB, IPUMEHEHUE U1 HaXOKIACHUS AJIUH U YIJIOB.

JlekapToBbl KOOpAMHATBI HAa IIOCKOCTH. YPAaBHEHUs MPAMOM M OKPYXKHOCTH B
KOOpJMHATAaX, [IEPECEUEHUE OKPYKHOCTEH U IPSIMbIX. MeTol KOOPAMHAT U €ro IPUMEHEHUE.

[IpaBuabHBIE MHOTOYTOJIBHUKH. [{n1Ha okpykHOCTH. I'pagycHas u paguaHHas Mepa yria,
BBIUHUCIICHHE JJIMH YT OKpYyXHOCTe!. [lnomanp kpyra, cekropa, CerMeHTa.

JIBM>KEHMSI IIJIOCKOCTH M BHYTPEHHHUE CUMMETPUU (UTYp (3JIeMEHTapHbIE ITPEICTABICHHS).
[TapannensHbii iepeHoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA ITPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yJbTaThbl OCBOCHHS IpPOTpaMMBbl ydeOHOro Kypca «l'eomerpus»
XapaKTEePU3YIOTCS:

1) naTpuoTHyecKoe BOCIIUTAHUE:

MPOSIBIICHUEM UWHTEpeca K TMPONUIOMY U HACTOAMIEMY POCCHICKOW MaTeMaTHKH,
LEHHOCTHBIM OTHOLUEHHEM K JOCTHKEHHUSM POCCUMCKUX MAaTEMAaTHKOB U POCCHUMCKON
MaTEeMaTUYECKOU IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTH)KCHHUI B APYTMX HayKax W MPUKIIATHBIX
chepax;

2) rpa;KAaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMIOJHCHHUIO OOS3aHHOCTEH TpaKIaHWHA W peall3allid €ro Ipas,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (DYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD,
SBIICHUH, MPOLIEyp TPakIaHCKOTro oO0IIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0CYXXJIEHUIO ITHUYECKUX MPOoOJIeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTH)KCHUU
HAyKH, OCO3HAHUEM BaXHOCTU MOPATbHO-3TUYECKUX MPUHIUIIOB B JAESATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTaHOBKOM Ha aKTHUBHOE Y4YacTHUE B PEIICHUU MPAKTUYECKUX 3a7ad MaTeMaTU4eCKOi
HAIPABICHHOCTH, OCO3HAHMEM BXHOCTH MAaTEMAaTHYECKOTO 0O0pa30BaHUs Ha MPOTSHKESHUHN BCEU
JKU3HU JJISL YCTICITHON TPO(ECCHOHATBHON JACSITEILHOCTA U PA3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM M TOCTPOEHUEM HHIWBHUIYaTbHOW TpaeKkTOpuu oOpa3oBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K DMOIMOHAIBHOMY M 3CTETHYCCKOMY BOCHPHSITHIO MaTEMATHUECKUX
00BEKTOB, 3a/1a4, PEIICHHUM, PACCYKICHUH, YMEHHUIO BUJIETh MATEMAaTHICCKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O MIO3HAHUS:

OpHEHTAIMEeH B JCATCILHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX TPEICTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YelOBEKa, MPHUPOABI U OOIIECTBAa, NOHMMAaHUEM
MaTeMaTHUYeCKON HayKH Kak c(epbl UYelIOBEYECKON MAESITeNbHOCTH, JTAloB €€ pa3BUTUA U
3HAYUMOCTH JUISI Pa3BUTHUS [TUBHIN3AIUH, OBJIAJICHHEM S36IKOM MaTEeMATHKH U MaTEMaTHUCCKON
KYJIbTYpOH Kak CpeJICTBOM IIO3HAHWS MHUpPA, OBJIAJICHUEM MPOCTECHIIIMMH  HaBBIKAMU
HCCJICI0BATEIIbCKOM JIeITeIILHOCTH;

6) ¢usnyeckoe BocnuTaHWe, (OpPMUPOBaAHME  KYJIbTYPbl  310POBbSI W
IMOLUMOHAIBLHOI0 0JIArONMOJyqnsi:

TOTOBHOCTBIO TIPUMEHSATh MaTEeMaTHUYSCKHE 3HAHHWS B HWHTEpecaX CBOETO 3JI0POBB,
BEJICHHS 3JJOPOBOTO 00pasa KU3HU (3I0pPOBOE MUTaHUE, COATAHCHUPOBAHHBINA PEKUM 3aHATUN U
OTIIbIXa, perynspHas (QuU3nyYecKass aKTUBHOCTH), CHOPMHPOBAHHOCTHIO HaBBIKA pPEeQIICKCHH,
MPU3HAHUEM CBOETO TpaBa Ha OMIUOKY M TAKOTO JKe TpaBa JAPYroro 4ejoBeKa;

7) 3K0JIOTHYeCKO€e BOCTIHTAHUE:

OpHEHTAIlMe HAa MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHUH ISl pEelIeHUs 3aqad B 001acTu
COXPAHHOCTH OKPY)KAIOIIEH cpefbl, TUIAHUPOBAHMS TOCTYIKOB M OIICHKH WX BO3MOJKHBIX
MOCJIC/ICTBHI JIJI1 OKPY’KAIOIIEH Cpejibl, OCO3HAHUEM TJI00aJIbHOTO XapaKTepa SKOJOTUUECKHUX
npo0JeM U MyTel uX pereHus;



8) aganTanus K M3MeHAIOIUMCS YCJIOBHAM COIMATBHOI H MPUPOIHOI cpeabl:

TFOTOBHOCTBIO K JCHCTBUSIM B YCIIOBHUSX HEONPEIEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4€pe3 NPAKTHUYECKYIO ACATEIbHOCTh, B TOM YUCIIE YMEHHUE YUUTHCS Y APYTHUX
Jrozied, mpuodpeTaTb B COBMECTHOM JESTEIbHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMIIETEHIIMU U3
OIIBITA IPYIHUX;

HE00XO0AUMOCTBIO B ()OPMHUPOBAHUM HOBBIX 3HAHH, B TOM 4ucie (GOpMyTUpOBaTh HJIEH,
HOHATUS, TUIOTE3bl 00 00BEKTaX M SBJICHMSAX, B TOM UYHCIIE paHEe HEU3BECTHBIX, OCO3HABATH
Jne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHMPOBATH CBOE PAa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABATh CTPECCOBYIO CUTYaIlMI0, BOCIHPHHMMATh CTPECCOBYIO
CUTYallUI0 KakK BBI30B, TPEOYIOIIMN KOHTPMEpP, KOPPEKTHUPOBATh NPUHUMAEMbIE DPELICHUS U
necTBus, GOopMyINpOBaTh U OLIEHUBATh PUCKH U MOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbI
Ilo3HaBaTe/IbHBbIe YHHBepCcAIbHbIe y4eOHbIe AelicTBHSA

ba3zoBble Jloru4eckue AeiicTBuA:

® BBUIBJISATh M XapaKTepU30BaTh CYLIECTBEHHbIE MPU3HAKU MaTeMaTHYECKUX OOBEKTOB,
HNOHATUHM, OTHOIIEHUH MEXIy HOHATUAMH, (OPMYIUPOBATH OIpPEACIICHUS IOHATUH,
yCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KiacCU()UKALMU, OCHOBAHUS JIJIs1 OOOOILECHHS 1
CPaBHEHMUSI, KPUTEPUHU ITPOBOJUMOIO aHAJIN3A;

e BOCIpPHHHMMATH, (HOPMYIHPOBATh U IMPEOOPA30BBIBATH CYXKIACHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €IMHIUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE,

® BBIBIATH MAaTEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOpPEUHs B (akTax,
JAHHBIX, HAONIONEHUSX W YTBEPXKACHUAX, Ipe/ylaraTb KPUTEPUU ISl BBIABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYHIL;

e JlenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX U WHIYKTHBHBIX
YMO3aKJII4YEHNH, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

e pa3bupath JOKa3aTeIbCTBA MATEMATUUECKUX YTBEPXKICHUN (IpSMbIE U OT IPOTUBHOTO),
IIPOBOAMTH CAMOCTOSTEIBHO HECJIOKHbBIE J0Ka3aTelIbCTBA MaTeMaTH4eCKHX (aKToB,
BBICTpauBaTh apryMEHTallMI0, NMPUBOJIUTh MPUMEPBHl U KOHTPHPUMEPHI, 0OOCHOBBHIBATH
COOCTBEHHBIE PACCYXKICHUS;

e BBIOMpaTh cHocob pemieHHus ydeOHOHM 3amauM (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
peleHus, BbIOMpaTh Haubosee MOAXOIAMINNA C y4ETOM CaMOCTOSITEIBHO BBIJECIEHHBIX
KpUTEPUEB).

Bba3zoBble uccienoBaTenbcKue AeliCTBUS:

® CNOJNB30BaThb  BONPOCHI  KaK  MCCIEAOBATEIbCKUNM  HMHCTPYMEHT  IIO3HAHMS,
dbopMyIupoBaTh BOMPOCHI, (PUKCUPYIOIINE MPOTUBOPEUNE, IPOOIeMy, CaMOCTOATEIbHO
yCTaHaBJIMBAaTh UCKOMOE M JIaHHOE, (OPMHPOBATH T'MIIOTE3Y, apryMEHTHPOBATH CBOIO
MO3ULUI0, MHEHHE;

® [IPOBOJUTH IO CaMOCTOATEIBHO COCTaBICHHOMY IIJIaHY HECJIOKHBI OSKCIIEPUMEHT,
HEOOJIbIIIOE  MCCIIEJIOBAHUE 110 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOOI;



CaMOCTOSITENIbHO ~ (OPMYJIMPOBAaTh  OOOOIIEHUS W BBIBOJBI 1O  pe3yibTaTam
NPOBEAEHHOTO HAOJIONCHHS, HMCCIICIOBAHUS, OLCHUBATh JIOCTOBEPHOCTH ITOJyYCHHBIX
PE3YJIbTaTOB, BBIBOJIOB M 0000IIECHUIT;

IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE TPOIECCA, & TAKXKE BBIIBUTATH MPEIIIOJIOKCHUS
0 €ro pa3BUTUH B HOBBIX YCIIOBHSX.

Pabora ¢ nngopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U M30BITOYHOCTH HHPOPMAINH, TAHHBIX, HEOOXOIUMBIX JJIsI
pelIeHMs 3a1a4H;

BEIOHMpaTh, aHATM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIIPETHPOBATH HH(DOPMAIIHIO
pa3IMYHbIX BUJOB U (DOPM MpeICTaBICHHUS;

BbIOMpaTh GopMy IpelcTaBiIeHHs] HHPOPMAIMKU U WUTIOCTPUPOBATh pelIaeMble 3a7aun
CXeMaMH, AuarpaMMaMu, HHOU rpadukoii U MX KOMOMHALUSIMU;

OLICHUBATh HAAEKHOCTh MHMOPMALIUK MO KPUTEPUSAM, IPEIIOKEHHBIM yUUTEIIEM HIU
chopMyITUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMmyHHnKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

BOCIIPUHUMATh U (DOPMYITUPOBATh CYXKIECHHS B COOTBETCTBHH C YCJIOBUSIMHU W LIEISIMU
oOlIeHMs], SICHO, TOYHO, T'PAaMOTHO BbIpaXkaTb CBOIO TOYKY 3pEHHUS B YCTHBIX U
IIUCBbMCHHBIX TEKCTaX, AaBaThb IIOACHCHUSA IIO XOI{y peIHeHI/ISI 3aJa4u, KOMMCHTHpOBaTB
TIOJTyYCHHBINH PE3YIIbTaT;

B X0JI¢ 00CYXKICHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI, MPOOICMEI,
pelaeMoi 3a/1a4uM, BhICKa3bIBaTh MJICH, HAIICJICHHBIC HA MIOMCK PELICHHS, COMOCTABIATh
CBOM CYXXJEHHS C CYXACHHUSIMH APYTUX YYaCTHUKOB JHMANOra, 0OHApYKUBATh pazIune
U CXOJICTBO TIO3WIINH, B KOPPEeKTHOH Qopme (opmynrpoBaTh pa3HOTIACHS, CBOU
BO3PaKCHUS;

HpeI[CTaBJ'ISITI) p€3}IJ'II>TaTBI peHIeHI/ISI 3a1a4uu, 3KCHCpI/IMeHTa, HUCCIICAOBaHUs, HpOGKTa,
CaMOCTOSITENIbHO BBIOMpATh (opmMaT BBICTYIUIEHHS C Y4ETOM 3aJad Hpe3eHTaluu U
O0COOCHHOCTEH ayAUTOPHH;

MOHMMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW ¥ MHAUBHUYaJbHON pabOThI IIpH
pelIeHnr yueOHBIX MaTeMaTHYeCKUX 3a/1a4;

HpI/IHI/IMaTI) ICJIb COBMGCTHOfI JACATCIIbHOCTH, HJ'IaHI/IpOBaTB OpFaHI/I3aIII/II-O COBMGCTHOﬁ
paboThl, pactpeneNnsTh BUILI padOT, JOrOBapUBAThHCS, 00CYKIaTh MPOIECC U Pe3yNbTaT
pabotbl, 00001IaTh MHEHHST HECKOJIBKUX JIFOJIEH;

y4acTBOBATh B TPYIIOBBIX (hopmax paboTsl (00CykaeHUsI, 0OMEH MHEHHSIMH, MO3TOBBIC
ITYPMBI U IPYTHUE), BBITIOJHITH CBOIO YacTh PabOTHI M KOOPJAMHUPOBATH CBOM JCHCTBUS
C )IpyFI/IMI/I YJICHaAaMH KOMaH/bI, OIICHUBATh Ka4Y€CTBO CBOCIO BKJIaJa B O6H.[PII>1 HpO)IYKT
M0 KpUTEpHsiM, CHOPMYITHPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBHUS.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe eiicTBUS

Camoopranuzanus:

CaMOCTOSITENIFHO COCTAaBJIATh IUIAH, QJTOPUTM peImeHHs 3afgadd (WM ero 4YacTh),
BBIOMpATh C€Hoco0 pemeHuss ¢ Y4ETOM MMEIOLIUXCS PEecypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATh BAPHAHTHI PEUICHUI ¢ Y4ETOM
HOBOH MH(OpMAIHH.

CﬁMOKOHTpOJIb, IMOLMOHAIbHbINA HHTEIJIEKT:



e BJAJETh CIIOCOOAMHU CaMOMIPOBEPKH, CAMOKOHTPOJIA IMpoIlecca M pe3yiabTaTra PelIeHus
MaTeMaTHYeCKON 3aJauu;

e [peABUAETH TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IIPU PEIICHHUU 3a]la4M, BHOCUTH
KOPPEKTHBBI B JIESTEILHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB, HAWJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

® OIICHUBaThb COOTBETCTBUE PE3y/bTaTa AEATENbHOCTU IOCTABICHHON LENIU U YCIOBHSM,
OOBSICHATH MPUYUHBI JOCTHXKEHHS HJIM HETOCTUKECHUS LIEJIH, HAXOAUTh OLINOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K koHny oOyueHuss B 7 KJjacce OOYYarOIIUICS IOJYYUT CIEAYIOIIME HpPEIMETHBIE
pe3yJIbTaThI:

Pacnio3HaBaTh W3ydeHHBIE TeOMETpUYECKHE (UTYpBI, ONpenensiTb WX B3aHMMHOE
pacIoyio’)keHne, HU300pakaTb IeOMETpUYecKue (UIYpbI, BBIIOJIHATH YEPTEXKH IO YCIOBHIO
3ajaud. M3MepsATh JIMHEHHBIE W YIVIOBbIE BEIWYMHBI. PemaTh 3agauu Ha BBIYMCICHUE JUIMH
OTPE3KOB U BEJINYUH YIJIOB.

Jlenath rpyOyI0 OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYUH IPEIMETOB B PEAIbHOM >KM3HH,
pa3MepoB PUPOJHBIX 00BEKTOB. PazinuuaTh pa3mMepsl 3THX 0OBEKTOB 10 NOPSIKY BETUUUHBI.

CTpouTh 4epTeKU K TEOMETPUUECKUM 3aJauaM.

[Tonp30BaTbcsl NpHU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIIOIB30BAaTh IIPU3HAKU H
CBOICTBa paBHOOEAPEHHBIX TPEYTOJILHUKOB MPU PELICHUH 3a/1a4.

[IpoBONTE TOTHYECKHE PACCYKIEHHUS C UCIIOJIB30BAHUEM I'€OMETPUYECKUX TEOPEM.

[Tonp30BaTbCsl NpU3HAKAMU DPABEHCTBA IPSMOYIOJIBHBIX TPEYTOJIBHUKOB, CBOHCTBOM
MEJMaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MNPSIMOYIOJbHOIO TPEYrOJbHHKA, B PEIICHUH
FeOMETPUYECKUX 3a/ad.

OmnpenensaTs MapajieNbHOCTh HNPSIMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMH
cekymas. OnpenensTh NapauIeIbHOCTh MPSAMBIX C IOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYTrOil MPsIMOM.

Pemrate 3a1aun Ha kiieTyaToi Oymare.

[IpoBOIUTH BBIYMCICHUS M HAaXOAMTh YHUCIOBblE M OyKBEHHbIE 3HAYEHMs YIJIOB B
FEOMETPUYECKUX  3aa4aX C  HCIOJIB30BAHMEM  CYMMBbI  yIJIOB  TPEYrOJBHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IpPH MEPECEUYCHUU IBYX MNapauIeIbHBIX
NPSMBIX CEeKylIel. PemaTe npakTHyecKkue 3a1a4n Ha HaXOK/JIEHUE YTIJIOB.

Brnaners moHATHEM reOMETPHUECKOr0 MECTa TOUEK. Y METh ONpeeaTh OMCCEKTPUCY yIia
U CEPEIMHHBIN NEPIECHAUKYIIAP K OTPE3KY KaK T€OMETPUYECKUE MECTa TOUEK.

@opMynHMpOBaTh ONPEACIICHHUsS] OKPYKHOCTH M Kpyra, XOpAbl U JuaMeTpa OKPYXKHOCTH,
MIOJI30BAThCSA X CBOMCTBAMHU. Y METh IPUMEHATH 3TU CBOMCTBA IIPHU PEILICHUH 33]1a4.

Biagers MOHSATHEM OIMCAaHHOM OKOJIO TPEYrOJIBHMKA OKPYKHOCTH, YMETh HaXOIUTh €€
ueHTp. [lonp3oBaThCs pakTaMu O TOM, YTO OMCCEKTPUCHI YIIIOB TPEYrOJIbHUKA MEPECEKalOTCs B
OJIHOW TO4YKE, MU O TOM, 4YTO CEpPEAUHHBIE NEPNEHAMKYJAPbl K CTOPOHAM TPEYTOJIbHUKA
[IEPECEKAIOTCS B OJHOU TOYKE.

Biagere DNOHATHEM KacaTelNbHOM K  OKPYXKHOCTH, IIOJIB30BaTbCA TEOPEMOM O
NEPIECHIUKYJIIPHOCTU KAacaTeNbHON U paguyca, IPOBEAEHHOTO K TOYKE KaCaHUsl.

Ilonb30BaTbcd NPOCTEHMINMMH T'€OMETPUYECKMMHU HEPAaBEHCTBAMH, IIOHUMAaThb HX
MIPAaKTUYECKUM CMBICIL.



ITpoBOIUTH OCHOBHBIE T€OMETPUYECKHUE IIOCTPOCHUS C TOMOILBIO UPKYJIS U IMHEHKH.

K xonmy oOydenus B 8 kJjacce OOydalOmUICS MOJNYYUT CICAYIONINE TMPEIMETHBIC
pe3yJbTAThI:

Pacrio3HaBaTh OCHOBHBIE BUJbI YETBIPEXYTOJBHUKOB, HUX 3JIEMEHTHI, IMOJb30BaThCA HX
CBOWCTBaMH IPH PEIICHUN T€OMETPHUECKUX 3a/1ad.

IIpuMeHATH CBOWCTBA TOYKM IE€PECEUECHUS MEIUaH TPEYrolbHHUKA (LIEHTpa Macc) B
pEeLIeHUH 3a7ay.

Brnaners nmoHsiTeM cpeiHEd JIMHUM TPEYroJbHUKA U TPaNeliy, IPUMEHITh UX CBOWCTBA
IIpU pPELICHUHM reoMerpudeckux 3anad. llomb3oBarecs Teopemon daneca M TeopemMo O
IPONOPLHUOHATIBHBIX OTPE3KAX, IPUMEHSTh UX IS PEIICHUS PAKTUUECKUX 3a/1au.

[TpuMeHATH PU3HAKK IOJO0MS TPEYTOJbHUKOB B PEIIEHUH T€OMETPUYECKHX 3a/1ay.

[Tonmp3oBatbest Teopemoii Iludaropa mis pemeHuss TEOMETPUYECKUX W MPAKTHUECKUX
3agad. CTpOUTh MaTeMaTHUYECKYI0 MOJIENb B MPAKTUYECKHUX 33/1a4ax, CAMOCTOSATEIBHO JeNaTh
4epTEXK U HAXOAUTh COOTBETCTBYIOIINE JAJTUHBI.

Brnanerr mOHATHSMM CHHYCa, KOCHMHYCa M TaHI€HCa OCTPOro yrjia MpsIMOYTOJbHOI'O
TpeyroapHuKa. [1071630BaThCS STUMU TOHATHSAMH IJIs1 PEIICHUS TPAKTUIECKUX 3a]1a4.

Bbruucnare  (pa3nuyHBIME - CIIOCO0AaMHM)  IJIOMIAAL  TPEYTOJIBHUKA W TUIOIIAAU
MHOTIOYTOJIbHBIX ~ (uryp (moib3yach, TrAe HEOoOXOAMMO, KaiubKyasTopoM). IIpumeHsTs
HOJIy4eHHbIE YMEHUS B MIPAKTUYECKUX 3a/1a4ax.

Bnanerr NOHATHUSMH BIOHCAHHOTO W IIEHTPAJIBHOTO YIJIa, HCHOJB30BATH TEOPEMBI O
BITMCAHHBIX YIJIaX, YIJIaX MEXIY XOpJAamMu (CEKYIIUMH) U yIiie MEXIy KacaTelbHOW U XOpIIon
IPU PELICHUH TeOMETPUYECKHX 3ajad.

Brnanets moHATHEM ONHCAHHOTO YETHIPEXYrOJbHMKA, MPUMEHSATh CBOICTBA ONHCAHHOIO
YeTHIPEXYTOIHUKA TIPU PEIICHUH 3a]1a4.

[TpuMeHsTh TOMyYEHHBIC 3HAHHUS Ha MPAKTUKE — CTPOUTHh MAaTEMaTHYECKUE MOJENU IS
3aJa4 peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOLINE BBIYUCICHUS C IPUMEHEHUEM TOJ00MS
U TPUTOHOMETPHH (I0JIB3YSACH, IJ1€ HEOOX0IUMO, KAJIbKYJIITOPOM).

K xonmy oOydenus B 9 kJjacce OOydJarOIIUICSA TOJYYUT CICAYIONINE TPEIMETHBIC
pe3yJbTaThI:

3HaTh TPUTOHOMETpPUYECKUE (QYHKIUM OCTPBIX YIJIOB, HAaXOJUTh C HX IOMOIIBIO
pa3iuyHBIE  DJIIEMEHTHl  NPSIMOYTOJIBHOTO  TPEYrOJbHHKA  («pPEIICHWE  MPSIMOYTOJIbHBIX
TPEYroJabHUKOBY»). HaxoauTh (c MOMOIIBI0 KalbKYISATOpa) JUIMHBI U YTJIbI JUIS HETaOIMYHBIX
3HA4YCHUM.

[Tonp30BaTbes GOpMyIaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUTS HAXOKICHUSI COOTHOIIIEHUIH MEXTy TPUTOHOMETPUICCKAMH BETMINHAMH.

Hcnonp30BaTh TEOPEMBbl CHHYCOB W KOCHHYCOB JUTSI HAXOXKICHUS PA3IUYHBIX DIIEMEHTOB
TPEYrojibHUKa («pEIIeHUE TPEYrOJIbHUKOBY), NMPUMEHATh UX NPU PEIIEHUU T€OMETPUUYECKUX
3a1ad.

Brnanets moHATHSAME MTpeoOpa3oBaHus MOA00US, COOTBETCTBEHHBIX AJIEMEHTOB MOI00HBIX
¢uryp. [Tomp3oBaTbest cBOMCTBaMU 1MOI00MST TPOU3BONIEHBIX (DUTYP, YMETh BBIYHCISTD JUTHHBI U
HAXOJUTh YIIIBl Yy MOAOOHBIX Guryp. IIpuMeHsTh CBOICTBA MOMOOUS B MPAKTHYECKUX 3a/1avaXx.
YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (PUTYpP B OKpPY’KAIOIIEM MHpE.

[Tonp30BaThcs TEOpeMaMu O MPOM3BEACHUU OTPE3KOB XOPJ, O MPOU3BEIECHHH OTPE3KOB
CEeKYIIHX, O KBaJ[paTe KacaTeIbHOM.



[Tonmp30BaThcs BEKTOpaMH, IOHUMAaTh HMX TEOMETPUYECKHMH W (PHU3MUECKUH CMBICT,
OPUMEHATh MX B PEUICHUHM TE€OMETPUYECKUX W (u3mueckux 3anad. [IpuMeHATh cKalsipHOe
IIPOU3BE/ICHUE BEKTOPOB /JIs1 HAXO0XK/IEHUS JJIMH U YIJIOB.

Ilosnb30BaTbcss METOAOM KOOPJAMHAT HA IUIOCKOCTH, IPUMEHATh €ro B pPELIEHUU
FEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bnagers MOHATHAMM NPaBUIBHOIO MHOTOYIOJIBHHUKA, IJIMHBI OKPY)KHOCTH, IUIMHBI JyTU
OKPYKHOCTM M DPaJUaHHOM MEpbl YIJIA, YMETh BBIYMCIATH IUIOINAAb KPyra M €ro 4acTew.
[TpyMeHSTH MOJIy4€HHbIE YMEHUS B IPAKTHUUECKUX 3a4a4ax.

HaxomuTte ocu (MM UEHTPHI) CUMMETpUH (GUTYp, TPUMEHSTH ABIKEHHS IUIOCKOCTH B
IIPOCTEHIINX CITydasx.

IIpuMeHTh MOJIydE€HHBIE 3HAHUS HA IPAKTUKE — CTPOUTH MATEMATHUYECKUE MOZCIN IS
3a/1a4 peaJbHOM )KM3HU U MPOBOJAUTH COOTBETCTBYIOLME BHIYUCICHUS C IPUMEHEHHEM 000U
Y TPUTOHOMETPUYECKUX (PYHKIUH (10b3YsCh, I/1€ HEOOXOIUMO, KaJIbKYJIATOPOM).



TEMATHYECKOE INTAHUPOBAHUE
7 KJIACC

KonuyectBo yacos DJIEeKTPOHHBIE
HaumeHnoBaHue pa3aesioB U TeM (uudpossbie)
Ne n/m Konrpoabnubie | Ilpakruueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
. HpOCTeUI/II_HI/Ie Ir/IeOMeTqueCKHe ¢burypsl u 9’ Bu6morexa LIOK
ux cBoicTBa. I3MepeHnue reoMeTpuueckux httos://m.edsoo.ru/7f415e2e
BEJIMYMH
bubmuorexa [JOK
2 T 22 1
PEYTOIRHIIH https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsMBIE, CyMMa YIJIOB 14 1 bubnuoreka [IOK
TpeyroJbHUKA https://m.edsoo.ru/7f415e2e
4 Oxpy>KHOCTb U KpyT. [ eomeTpuueckue 14 1 bubnnoreka [JOK
MOCTPOCHHMS https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
5 II , 0000 i 4 1
OBTOPEHIE, OBODIICHIE SHATHH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJIACC

KosaunvecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m pasi KourpoJubnbie | IIpakTHyeckue (1udpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
N bubnuotexa [JOK
! HervipExyrombHiich 12 L https://m.edsoo.ru/7f417e18
2 IGZEZMaiz:;iZ; i)oszl\sdia(:( Mo100HbIe 15 1 bubmmorexa IOK
POTIOPTL P > ToA https://m.edsoo.ru/7f417e18
TPEYroJIbHUKH
5 mpeytomsmmson nwmorcysommm i 14 1 bimorera LIOK
ey r YP- https://m.edsoo.ru/7f417e18
[Tnomaau nooOHbBIX GuUryp
4 Teopema Iudaropa u Hauana 10 1 bubnuotexa [JOK
TPUTOHOMETPHUHU https://m.edsoo.ru/7f417e18
VYTIubl B OKpYKHOCTH. BrincanHsle u
5 ONMCAaHHBIC YETHIPEXYTOJIbHUKHU. 13 1 bubnuotexa [JOK
KacarenbHble kK okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEHN
bu6mmorexa [IOK
6 IToBTOpenue, 0000IIEHNE 3HAHUT 4 1
PrOperi FHEHHE SHaHHH https://m.edsoo.ru/7f417e18
OBLIEE KOJIMYECTBO YACOB I10 68 5 0

[TPOI'PAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KosaunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Ne n/m Konrpoabnsie | IlpakTHyeckue
NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIe
padoThI padoThI
pecypchbl
Tpuronomerpust. TeopeMbl KOCHHYCOB U Bbu6moreka [JOK
1 16 1
CHHYCOB. PelieHne TpeyrojbHUKOB https://m.edsoo.ru/7f41al2c
9 [IpeobpazoBanue mogodus. Merpuueckue 10 1 bubnnorexa [JOK
COOTHOIIICHHS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
3 B 12 1
CITOPR! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI HA TNIOCKOCTH 9 1 brbmmorexa LIOK
P pA . https://m.edsoo.ru/7f41al2c
e
Py m HU pyra. https://m.edsoo.ru/7f41al2c
Brruncienne miomaaen
bu6nmorexa LIOK
6 JlIieHns II0CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, o00061IEHNHE, 7 9 bubmnoreka IIOK
CHCTEMATH3aIUs 3HAHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I1O 68 5 0
I[MPOT'PAMME
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