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IHHOACHUTEJIBHASA 3AIINCKA

I'eomeTpust Kak OJMH U3 OCHOBHBIX PA3EJIOB IIKOJIBHOM MaT€MAaTHKH, UMEIOLIUN CBOEH
[EeNbI0 00ECIeYnTh H3Y4YeHHE CBOWCTB M pa3MepoB (UTYp, WX OTHOWICHWHA H B3aUMHOE
pacIoyIo’KEHUE, OMMPAECTCAd Ha JIOTMYECKYIO, JO0Ka3aTelbHYIO JIMHUIO. LIEHHOCTh H3ydeHus
re€OMETPHUH Ha YPOBHE OCHOBHOI'O 00ILIEr0o 00pa30BaHus 3aK/II0YAETCs B TOM, YTO 0Oydarouuiics
YUUTCS TPOBOAMUTH JOKa3aTeJbHbIE PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUYECHMUS,
JI0Ka3bIBaTh MCTUHHBIE YTBEPKACHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJIUTH
paccyXJIeHHs «OT IPOTHBHOTOY», OTINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpATHBIE
YTBEPKIACHHUS.

Bropoii nenbio u3ydeHus: TeOMETpUN SIBIISETCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa IpU
pElIeHNH KaK MaTeMaTHYeCKUX, TaK U MPAKTUYECKUX 3aJjay, BCTPEUYAIOIINXCS B pealbHOM KU3HHU.
OOyyaromuiics JT0JKEH HAy4dUTbCSl ONPEAETUTh '€OMETPUYECKYIO0 (Urypy, OmucaTh CIOBaMU
JAHHBIN YepTEX UM PUCYHOK, HAWTH IJIOIIA/b 3€MEJIBHOTO y4acTKa, pacCUUTaTh HEOOX0IMMYIO
JUIMHY OIITOBOJIOKOHHOTO Kaless uiu TpeOyeMble pa3Mephl rapaxa s aBTOMOOWIS. DToOMy
COOTBETCTBYET BTOpasi, BIUMCIUTENbHAS JTUHUSA B M3ydeHHH reomerpuu. [lpu pemenun 3agau
MIPaKTUYECKOr0 XapakTepa 00yJaromuiics YIUTCsS CTPOUTh MaTeMAaTUYECKUE MOJIENIN peallbHBbIX
KU3HEHHBIX CHUTyalluii, NMPOBOJUTH BBIYMCICHHUS M OLIEHUBATh aJEKBATHOCTH IOJyYEHHOTO
pe3ynbrarta.

KpaitHe BakHO MOMYEPKUBATH CBS3M T'E€OMETPUH C APYIHMH Y4eOHBIMU IPEIMETaMHU,
MOTHBHPOBaTh  WCIIOJIb30BaTh  OMPEICICHHUS  TI'E€OMETPUYECKUX  (QUTYyp ©  TOHSTHI,
JEeMOHCTPUPOBATH MPUMEHEHHE TIOJTYICHHBIX YMCHHI B (PU3MKE U TEXHHUKE. JTHU CBSI3U Hanbosee
SIPKO BUJIHBI B TeMax «BekTopen», « TpuroHoMeTpudeckne COOTHOIICHUs», «MeTo1 KOOpAHHAT
u «Teopema [Tudaropar.

VYueOuslii kypc «l'eoMeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE pa3lieibl COACPIKAHMS:
«['eomerpuueckue ¢urypsl M UX CBOicTBay, «l3MepeHHe TIeoMeTpHUUECKUX BEITUUYHUHY,
«/lexapToBbl ~ KOOpAWMHATBl HA  IJIOCKOCTH», «BekTopbl», «JIBMKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanus 1Mo 100Ms».

Ha uzyuenue yuebnoro kypca «I'eomerpus» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB (2 uaca
B HeJleno), B 8 kimacce — 68 yacoB (2 yaca B Hezen0), B 9 kiiacce — 68 yacoB (2 yaca B HEJIENIO).

COJEPKAHUE OBYYEHUA

7 KJIIACC

HauanbpHple NOHSATHSA reoMeTpunu. Tqua, npamasd, OTpPE30K, JIyd. VYron. Bunasl YIJI0B.
BepTI/IKaJ'ILHHC U CMCXKHBIC  YTJIBI. BI/ICCGKTpI/Ica yria. .HOMaHaH, MHOT'OYT'OJIbHHK.
HapaJ'IJ'IeJ'ILHOCTB U NEPHCHAUKYIIIPHOCTD NPSAMBIX.

Cummerpuunble Gurypsl. OCHOBHBIE CBOHCTBA OceBOM cummeTpuu. [IpuMepsl cuMMeTpun
B OKPY’KalOIllEM MUpE.

OcCHOBHbIE IOCTPOCHUS C TOMOIBIO LUPKYIIS U TUHEkU. TpeyronpHuk. BeicoTa, Menana,
OuccekTpuca, X CBOMCTBA.



PaBHOOE/IpeHHBIN U PABHOCTOPOHHUH TPEYroJbHUKU. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa W IpU3HAKM pPaBHOOEAPEHHOro TpeyrojpHuka. IlpusHaku paBeHCTBa
TPEYTrOJIbHUKOB.

CpoiicTBa M NpU3HAKK MapajliesbHbIX OpsMbIX. CymMMa yrjioB TpeyrojibHHUKa. BHeminue
YIJIBI TPEYTOJIBHUKA.

[IpssmoyronpHblii  TpeyrojibHUK. CBONCTBO MEQMaHbl MPSMOYIOJBHOTO TPEYTrOJIbHUKA,
NpOBEACHHOW K rumnorteHys3e. lIpu3Haku paBeHCTBA MNPSAMOYIOJIBHBIX — TPEYrOJIbHUKOB.

[IpsiMmoyrombpHbIN TPeyroibHUK ¢ yriaoMm B 30°.

HepaBeHcTBa B reoMeTpuu: HEPAaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOH,
TeopeMa o 0OoJIbIIEM yriie U OoJIbLIeH CTOPOHE TpeyroJbHuKa. [leprneHuKyasp U HakJIOHHAs!.

I'eomeTpruueckoe Mecto TOuek. buccekrpuca yria M CEpeIMHHBIA INEPIEHIUKYISAP K
OTpPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb W KpYI, XOpJa M JAMaMETp, HMX CBOWCTBAa. B3amMHOe pacnonoxeHune

OKpYXHOCTH U npAMoid. KacaTenbHas u cexymas K OKpykHOCTH. OKpYKHOCTb, BIIUCAHHAS B YT OJI.
Bnucannas n onucaHHas OKPYKHOCTH TPEYTrOJIbHHKA.

8 KVIACC

Yerbipéxyronbuuku. IlapamienorpamM, ero mnpu3Haku M cBoicTBa. YacTHele ciyyau
napajuieJIorpaMMoB (MPSMOYTOJIBHUK, poMO, KBajapaT), UX MPU3HAKKW U CBOMCTBA. Tpamenus,
paBHOOOKas Tpameuus, e€ cBocTBa U npu3Haku. [IpsMoyronbHas Tpanenus..

Meton yaBoenust meauanbl. LlenTpanbHas cummerpus. Teopema @aneca u Teopema o
MIPOMOPLIMOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYTOJbHUKA U Tpanenuu. L{enTp Macc TpeyroyibHUKA.

[TogoGue TpeyronbHUKoB, Kodpduuuent nomodus. [IpusHaku nmogoOus TPEyroabHUKOB.
[TpumMeHeHue MOI00HS P PEIICHUH MPAKTUYCCKUX 3a]1a4.

CpoiicTtBa momazeil reomerpuueckux ¢uryp. @opmynbl s MIOMAAN TPEYroibHUKA,
napajienorpamma, pomOa u Tpanernuu. OTHOILIEHHE IO e Mo00HBIX GUryp.

Brruncnenue niomiaieit TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.
Teopema [Iucgaropa. [Ipumenenue reopemsl [Indaropa npu perennn npakTUYECKUX 3a1au.

CuHyC, KOCHHYC, TaHI€HC OCTpPOrO Yyrjla IpsSIMOYIOJBHOIO TpeyroJbHuKa. OCHOBHOE
TPUTOHOMETPHUECKOE TOXAeCTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BnycanHble M IEHTpanbHBIE YIUIBI, YTOJI MEXKIY KacaTelIbHOM M XOPIOM. YTIJIBI MEXIy
XOp/aMH U CEKYIIMMHU. BrincanHble 1 onucaHHbIE YETBIPEXYTOJIBHUKH. B3auMHOE pacnosioskeHne
IBYX OKpyxHocTel. Kacanue okpyxHoctei. O0mme kacaTelbHble K IBYM OKPY)KHOCTSIM



9 KJIACC

Cunyc, xocunyc, TanreHc yriaoB oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO.
@OopMyIIbI IPUBEICHUS.

Pemenne TtpeyronpHukoB. Teopema KOCHMHYCOB U TeopemMa CHHYCOB. Pemenue
MIPaKTUYECKUX 3aa4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanwue mompoowus. [1o100me COOTBETCTBEHHBIX 3JICMEHTOB.

Teopema o MPOM3BENCHUN OTPE3KOB XOPJ, TEOPEMBI O TIPOU3BENICHHH OTPE3KOB CEKYIIHX,
Teopema 0 KBa/IpaTe KacaTeIbHOH.

Bekrtop, anmHa (MOIynab) BEKTOpa, COHANpPABIEHHBIE BEKTOPBI, IMPOTHUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALMM Ha
BeKTOpaMHu. PasznoxkeHne BeKTopa 1Mo AByM HEKOJUIMHEApHBIM BeKTOpaM. KoopamHaTel BEKTOpA.
CkalsipHO€ NMPOU3BEIEHNE BEKTOPOB, IPUMEHEHUE JJI HAXOKICHHUS JUTUH U YIJIOB.

JlexapTOBBl KOOPAMHATBI HAa IUIOCKOCTH. YpPaBHEHHsS IMPAMOM M OKPY)KHOCTH B
KOOpAMHATAX, IEPECEUCHNE OKPYKHOCTEN U MPAMBIX. MeTo 1 KOOpAUHAT U €r0 IPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA OKpy:KHOCTH. ['pagycHas 1 paguaHHasi Mepa yria,
BBIYMCIIEHUE JUIMH AYT OKpyxHocTel. [momanp kpyra, ceKTopa, cermeHTa.

JIBUKEeHUs TNIOCKOCTU U BHYTPEHHUE CUMMETpUU GUryp (3r1eMeHTapHbIe IPEICTaBICHUS).
[TapannensHbiii neperoc. [IoBopoT.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPHUSA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JInUHOCTHBIE pe3yJbTaTbl OCBOCHHA IPOTPaMMBbI y‘IC6HOFO Kypca ((FGOMeTpI/IH»
XapaKTCPU3YIOTCA:

1) naTpuoTHYeCcKOe BOCIIHTAHNE:

MpOsABJIICHUCM HHTCpPECA K MNpPOHIUJIOMY W HACTOALIEMY pOCCHfICKOfI MaTeMaTuKu,
OCHHOCTHBIM OTHOIICHUEM K JOCTHIXXCHUAM pOCCHﬁCKHX MAaT€MaTUuKOB H pOCCHﬁCKOﬁ
MaTeMaTHUYEeCKOM IIKOJIbI, K UCITIOJIb30BAHHUIO 3THX JIOCTHKEHHUH B APYrux HayKax U NpUKIaaHbIX

chepax;



2) IpaKaaHCKO€ U JYXOBHO-HPABCTBCHHOEC BOCIIUTAHHUE:

TOTOBHOCTBIO K BBINIOJHEHHUIO OOS3aHHOCTEH TpaKAaHWHA W peau3allii €ro Ipas,
NPEJCTaBICHUEM O MAaTEeMaTUYeCKHX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHHUH, TPOLEAYpP T'PakJaHCKOro oOImiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/ICHUIO STHYECKUX NPOOJIeM, CBS3aHHBIX C MPAKTHYECKHM MPUMEHEHHEM JIOCTHIKCHUI
HayKH, 0CO3HAHUEM Ba)KHOCTH MOPAJIbHO-3TUYECKUX IIPUHIIUIIOB B AEATEILHOCTH YUEHOTO;

3) Tpya0BOe BOCIIUTAHME:

YCTaHOBKOM HAa AKTMBHOE YYacTHE€ B PELICHUM MPAKTHYECKHX 3a7a4 MaTeMaTHYECKON
HaIPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTUYECKOTO 00pa30BaHUs Ha MPOTSKEHUH BCel
KU3HU JJIS1 YCHEIHON Mpo(eCcCHOHANbHON JEATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM WHIMBUAYAIbHOW TpPAaeKTOpUM 0O0pa3oBaHUS U
KU3HEHHBIX TUIAHOB C YUYETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEN;

4) acTeTHYECKOe BOCIIUTAHME:

CIIOCOOHOCTBI0O K HMOITMOHAIBHOMY W JCTETHYECKOMY BOCIPHUSTHIO MaTEMaTHUYECKUX
00BEKTOB, 33124, PEUICHUN, PACCYKICHHUH, YMEHHIO BUJIETh MaTeMaTHYeCKUe 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI 0 MO3HAHUS:

OpHeHTaHHCﬁ B JCATCIBHOCTH Ha COBPEMCHHYIO CHUCTEMY Hay4YHBIX HpeI[CTaBJ'ICHI/Iﬁ 00
OCHOBHBIX 3aKOHOMCPHOCTAX pPa3BUTHA UYCJIOBCKA, IIPUPOAbI H O6IHCCTBa, IIOHUMaHHEM
MaTeMaTUUeCKON HayKH Kak C(i)epbl YeJIOBEUYCCKOMN JACATCIBHOCTHU, 3TallOB eé Pa3sBUTHA H
S3HAYMMOCTHU JJId pa3BUTHA HUBUIIM3allUH, OBJIAJACHUCM A3BIKOM MAaTEMATUKN U MaTeMaTUYEeCKOU
Ky.]'[BTypOfI KaKk Cp€ACTBOM IIO3HAHUMA MHpPaA, OBJIAACHHUEM HpOCTCfIIHHMH HaBbIKaMH
HUCCIIEI0BATEILCKOM JCATCIIBHOCTH,

6) ¢pusnyeckoe BocnuTanue, GopMupoBaHUe KYJIbTYPHI 310POBbSI U SIMOIMOHAIHHOTO
0J1aronosIyyus:

TOTOBHOCTBIO MPUMEHATH MaTEMAaTUUYECKHE 3HAHUS B UHTEPECaX CBOETO 37I0POBbsS, BEICHUS
310pOBOTO 00pa3a KU3HU (370pOBOE MUTAHHE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTHAbIXA,
perynspHas (pu3ndeckas akTUBHOCTbH), c(hOPMHPOBAHHOCTHIO HaBBIKA peICKCHH, TPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY M TAKOTO e MpaBa APYroro 4eJoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpHeHTaHHCﬁ Ha NPUMCHCHUC MATCMATUYCCKUX 3HAHUU JIJIs peuicHud 3a1a4 B o0mactu
COXPAaHHOCTH Oprxcaromeﬁ CpCabl, IUIAHUPOBAHUA IIOCTYIIKOB W OICHKU HX BO3MOXKXHBIX



HOCJICAACTBUI JJIsI OKPY)KAroLIel cpeibl, OCO3HAHUEM III00AJbHOTO XapaKTepa AKOJIOTHYECKUX
npo0JsieM U MyTel uX peuieHus;

8) aJjanTtanus K UIBSMCHAOIHUMCHA YCJIOBUAM CONMAIbHOI 1 l'lpHpOIlHOﬁ Cpeabl:

TFOTOBHOCTBIO K JICHCTBHSIM B YCIIOBHUSIX HEONPEICIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO IEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUYHUTHCS y OPYTUX
J0JIeH, puoOpeTaTh B COBMECTHOM /€ATEIbHOCTH HOBBIEC 3HAHUS, HABBIKM M KOMIIETEHLUU U3
OIIBITA IPYTUX;

HE00X0IMMOCThIO B (DOPMHUPOBAHUM HOBBIX 3HAHUU, B TOM uHcie GOpMYyIUpOBATH HUJEH,
MOHSATHS, TUIIOTE3bl 00 00BEKTAaX M SIBICHUSAX, B TOM YHUCJIE PAaHEE HEU3BECTHBIX, OCO3HABATh
NeQUIUTHI COOCTBEHHBIX 3HaHUN M KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALINIO, BOCIPHHUMATh CTPECCOBYIO CUTYAIUIO
KaK BbI30B, TpeOYIOIIMI KOHTPMEp, KOPPEKTUPOBaTh MPUHMMAEMble DPEUICHUS U JIEHCTBUS,
(dhopMynupoBaTh U OIIEHUBATh PUCKHU U MOCIEICTBUS, GOPMUPOBATDH OTIBIT.

METANPEIAMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neicTBus:

BBISIBIISITH U XapaKTEpHU30BaTh CYIIECTBEHHbIC MPU3HAKKM MaTEMaTHUYECKUX OOBEKTOB, MOHATHUH,
OTHOIICHUI MEXJIy MOHATUSIMU, (GOPMYIHPOBATH OIPEIEICHUs] TOHSATUM, yCTaHABIMBATh
CYIIECTBEHHBIH NMPU3HAK KiIaccu(PUKAIMKM, OCHOBAHUA Uil 0000IIEHNs U CPAaBHEHUS, KPUTEPUHU
MIPOBOIMMOTO AHAJIN3A;

BOCIIPUHUMATh, (OPMYIUPOBATh U MPEOOPa3OBBIBATh CYKJICHUS: YTBEPIUTENIbHBIE U
OTpULaTeNIbHbIE, MHUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

BBISIBIISITh MAaTEMaTHUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MTPOTUBOPEUUs B (PaKTax, JaHHBIX,
HAOMIOJICHUSX U YTBEPKACHUSIX, MpEAsiaraTb KPUTEPUU IS BBISBJICHHS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIL;

JIeNaTh BBIBOABI C HCIOJb30BAHMEM 33aKOHOB JIOTMKHM, JCAYKTUBHBIX W HHIYKTUBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHHI 0 aHAJIOTUH;

pa3buparh J0Ka3aTeabCTBA MAaTEMaTHYECKUX YTBEPKICHHM (MpsSMble U OT MPOTHBHOTO),
MIPOBOJIUTH CAMOCTOSITENILHO HECIIOKHBIE J0KAa3aTeIhCTBA MaTeMAaTHUECKHX (DaKTOB, BEICTPAUBATh
apryMeHTaIlMI0, TPHUBOJUTH MPUMEPHl M KOHTPHPUMEPHI, OOOCHOBBIBaTH COOCTBEHHBIC
paccyXICHHUS;

BBIOMpATh CHOCOO pelieHus yueOHOW 3aiadyu (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHUS,
BBIOMpATh HanOoJIee OIXOSIINN ¢ YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBnble ucciaenoBaresbcKHe 1eiicTBUA.



WCII0JIb30BAaTh BOMPOCHI KAaK HCCIEIOBATEIbCKUA HWHCTPYMEHT TMO3HAHUS, (OPMYIHPOBATH
BOIPOCHI, PUKCUPYIOIINE TPOTUBOPEUUE, TPOOIIEMY, CAMOCTOSTEIILHO YCTaHABIUBATH HCKOMOE U
naHHOe, (POPMHUPOBATH TUIIOTE3Y, APT'YyMEHTHPOBATH CBOIO MO3HUIINIO, MHEHHE;

MIPOBOJUTH TI0 CAMOCTOSTEIFHO COCTaBJICHHOMY IUIAHY HECJIOKHBINA SKCIIEPUMEHT, HEOOJIbIIOe
HCCJICIOBAHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBEKTa, 3aBUCUMOCTEU
00BEKTOB MEXKTy COOOM;

CaMOCTOSITEIIBHO (hOPMYJTHUPOBAaTh OOOOIICHUS W BBIBOABI 10 pPE3yIbTaTaM IPOBEIAEHHOTO
HaAOJIOJICHUS, UCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJTYYCHHBIX PE3yIbTaTOB, BHIBOJIOB U
000011IEeHNI;

IMPOTrHO3UPOBATH BO3MOIKHOC PAa3BUTUC IIPOLICCCA, a TAKIKC BBIABHUI'ATb HNPCAINOJIOKCHHUA O CIo
Pa3BUTHUH B HOBBIX YCJIOBUAX.

Pa6ora ¢ undopmanmueii:

BBISIBJISITh HEJIOCTATOYHOCTh W H30BITOYHOCTh HMH(POpPMAIMH, JAaHHBIX, HEOOXOAMMBIX IS
pelIeHus 3a/1a4H;

BBIOMpATh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMAILIUIO PA3ITUYHBIX
BUJIOB U (POPM TpEICTaBICHUS;

BBIOMpATh (OpMY MpeCTaBICHNUS HH(OPMALIUK U UIUTIOCTPUPOBATH PElIaeMble 3a7jaui CXeMaMH,
JararpaMmmamu, HHOM rpadukoil 1 uX KOMOMHALMSIMU;

OIICHMBAaTh HAJA&KHOCTh HH(GOPMALMU MO KPUTEPHUSM, TPEUIOKEHHBIM YUYUTEIEM WU
Cc(OpPMYJINPOBAHHBIM CaMOCTOSATENBHO.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUSA:

BOCIPHHUMATH U (DOPMYITHPOBATH CY)KIACHUSA B COOTBETCTBHH C YCIOBHSIMH M LIEISMH OOIICHHS,
SICHO, TOYHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUYKY 3PCHHS B YCTHBIX U IMMCbMEHHBIX TCKCTAX, JaBaTh
MOSICHEHHSI 110 XO1y PEIIeHHUs 3aa4i, KOMMCHTHPOBATH MOJIyYEHHBIH PE3yIIbTaT;

B X0J1e 00CYKIEHHUS 3a/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKIaEMOM TEMBI, IIPOOIIEMBI, pEIIacMOi
3aJa4u, BBICKA3bIBaTh MJCH, HAICJCHHBIC HA MMOMCK PEIICHHS, COMOCTABIATh CBOU CYKICHHUS C
CYKJICHHSMH JIPYTHX yYaCTHHKOB JHAIIora, OOHAPYKHBATh Pa3iMYHe W CXOJCTBO IMO3HUIHI, B
KOPPEKTHOH (opme hopMyTupoBaTh Pa3HOIIIACHS, CBOM BO3PAXKEHHUS;

NpPEACTAaBIATh PE3YJAbTaThl PEUICHUS 3aJaud, OKCIIEPUMEHTAa, HCCICIOBAHUSA, IPOCKTa,
CaMOCTOSITEIILHO BBIOMPATh (DOPMAT BBICTYIUICHHSI C Y4ETOM 337124 MPE3CHTAIMH U 0COOCHHOCTEH
ayJUTOPHH;

MOHUMATh U UCIIOJIb30BATh MPEHMYIIIECTBA KOMAHIHOW U HHIUBHIyaIbHON PabOTHI ITPH PELICHUH
y4eOHBIX MaTEMAaTHYECKHX 3a/1a4;

MIPUHUMATP 1€JIb COBMECTHOM JIEATEILHOCTH, TUTAHUPOBATh OPraHU3AIINI0 COBMECTHOM PabOTHI,
pacrpeneniath BUIBl PabOT, JOTOBApUBATBCSA, OOCYKIATh IPOLECC M Pe3ylIbTaT pPabOTHI,
0000111aTh MHEHHUS HECKOJIBKUX JIFOEH;

y4acTBOBATh B TPYITIOBBIX (hopMax paboThI (00CYkIeHUs,, 0OMEH MHEHHSIMH, MO3TOBBIC I TYPMbI
W JIpyTHe), BBIMOJHATh CBOK YacTh Pa0OThl M KOOPAWHUPOBATH CBOU JCHCTBHUS C JIPYTUMHU
YJieHAaMH KOMAaH/[Ibl, OIICHMBATh KAueCTBO CBOETO BKJIaJa B OONIWI MPOJYKT MO KPUTECPHSM,
CcOpPMYJIMPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSL.



PerJIﬂTI/IBHbIe YHUBEpPCAJIIbHBbIC y‘leﬁl—[ble JelcTBUS

Camoopranu3anus:

CaMOCTOSITEJIBHO COCTAaBJIAThH IUIAH, AJTOPUTM peIllIeHus 3ajaud (WIM €ro 4acThb), BbIOMpaTh
cnoco0 pemeHuss ¢ y4ETOM MMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ y4ETOM HOBOM HH(OPMALIUH.

CaMOKOHTPOJIb, 3MOLUOHAJIbHBLIA HHTEJJIEKT:

BIIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIA TMpollecca W pe3yibTaTa peIIeHUs
MaTeMaTUYEeCKOM 3a/1a4H;

MPEABUICTH TPYTHOCTH, KOTOPHIE MOT'YT BO3HUKHYTD TIPH PEIICHUH 33]]a491, BHOCUTH KOPPEKTHUBBI
B JICSATEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, HAWJIEHHBIX OIMWOOK, BBISBICHHBIX
TPYJIHOCTEN;

OIICHUBATh COOTBETCTBHUE PE3y/IbTaTa ACSITEIbHOCTH MOCTABJICHHOM 1IETTH U YCIIOBUSM, OOBSICHATH
MPUYMHBI JOCTHXKEHUS WM HEJOCTHIKEHHS LeJIH, HaXOAUTh OIIHOKY, JaBaTh OLEHKY
MPUOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATbBI

K xoHniy oGy4yenus B 7 kjiacce 00yJaromuiics MoxyduT CIeayIOIKe MpeIMETHbIE Pe3yIbTaThl:

Pacrnio3HaBaTh M3y4eHHbIE F€OMETPHUUECKUE (PUTYPBI, ONIPEEIATh UX B3aMMHOE PacIoIOKEHHE,
n300pakaTh I€OMETpUUYECKHE (UIypBhl, BBIIOJHATh YEPTEKU IO YCIOBHUIO 3ajauu. M3mepsars
JMHEWHbIE M YIJOBbIE BENUMYMHBL Pemarh 3a7auv Ha BBIUMCIIEHHE JJIMH OTPE3KOB M BEIMYUH
YTJIOB.

[[e.]'[aTL Fp}I6y}O OLICHKY JIMHEHHBIX U YIUIOBBIX BCJIWYHH IMPEAMCTOB B peaanoﬁ KHU3HU,
PasMEPOB IIPUPOAHBIX 00BbekTOB. Pa3anyath PasMEpPbI TUX 00BEKTOB I10 MOPAAKY BCIIMYNHBI.

CTpOI/ITL YCPTECIKU K TCOMCTPUYICCKUM 3aJavdaM.

ITonp30oBaThCs IpU3HAKaMH pPaBCHCTBA TPCYrOJIbHUKOB, MCIIOJIB30BATh IMPU3HAKU U
CBOMCTBA paBHO6eI[peHHBIX TPEYIr'OJIbHUKOB IIPpU PCHICHUHN 3a/1aY.

HpOBO,Z[I/ITL JIOTUYCCKUC PACCYKIACHUA C UCITIOJIb30BAHUEM I'COMCTPHUICCKUX TCOPEM.
ITonp30oBaThCs IMpU3HaKaMMu pPaBCHCTBA MNPSAMOYTI'OJIbBHBIX TPCYTrOJIbHUKOB, CBOMCTBOM

MCHAaHbI, HpOBCIIéHHOfI K THUIIOTCHY3C IMPAMOYTOJIbHOTO TpPEYroJbHUKA, B PCIICHHUU
TCOMCTPHUUCCKUX 3a1a4.



OmnpenensTh MapayIeNbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cexymas. OnpenensiTh napauieIbHOCTh MPSMBIX C MIOMOILBIO PAaBEHCTBA PACCTOSIHUNA OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK JPYrou IpsIMOM.

Pemrate 3a1aun Ha kieTyaroi Oymare.

[IpoBOIUTH BBIUMCIEHHUS M HAXOJIUTh YMCIOBbIE U OYKBEHHbIE 3HAUEHUS YIJIOB B
FeOMETPUUYECKHX 3aJ1a4aX ¢ UCIOJb30BaHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U MHOTOYT OJIbHUKOB,
CBOWCTB yIJIOB, 00pa30BaHHBIX IIPH MTEPECEUCHUH ABYX MMapaUICIbHBIX MPSMBIX CeKyIei. Pemars
IIPAKTUYECKHE 3a7a4X HA HAXOXKICHHE YTJIOB.

BrageTs moHATHEM T€OMETPUUYECKOTO MECTa TOUEK. YMETh OMPENETsATh OUCCEKTPUCY yriia
Y CepEMHHBIA MEPIEHIUKYIIAP K OTPE3KY KaK T€OMETPUUECKUE MECTa TOUEK.

@OopMyIMpPOBATH ONPEIECICHUS OKPYKHOCTH M Kpyra, XOpJbl U JUaMeTpa OKPYKHOCTH,
MI0JIb30BATHCSI UX CBOMCTBAMH. ¥ METh IPUMEHSTH 3T CBOKMCTBA IPU PEIICHHUH 3a1a4.

Biagete MoHATHEM ONMCAaHHOW OKOJIO TPEYTOJbHUKA OKPYXHOCTH, YMETh HaXOIUTh €€
nentp. [lomp3oBaThesi hakTaMu O TOM, YTO OMCCEKTPHUCHI YIII0B TPEYTOJbHUKA ITEPECEKAOTCS B
OJIHOW TOYKE, MU O TOM, YTO CEpPEAUHHBbIE MNEPIEHIUKYISIPBl K CTOPOHAaM TpPEYrOJbHHUKA
MEePECEKAIOTCS B OJIHOM TOUKE.

Brmagete noHsATMEM KacaTelbHOM K  OKPYKHOCTH, TIOJIb30BaTbCs TEOPEMOM O
NIEPIECHIUKYIIIPHOCTH KacaTeabHOU U paguyca, IPOBEAEHHOTO K TOUKE KACAHUS.

[lonb3oBaTbcsi MPOCTEHIIMMH ~ T€OMETPUUYECKMMM  HEpPaBEHCTBAMH, IOHUMATh HX
MPAKTUYECKUI CMBICTT.

[IpoBOIUTH OCHOBHBIE T€OMETPUYECKUE TTOCTPOSHHS C ITIOMOIIBIO UPKYIISl ¥ TUHEHKH.

K xoHniy o6ydyenus B 8 kiiacce o0yJaromuiics moxyduT CIeayIomne MpeIMeTHbIC Pe3yIbTaThl:

Pacrio3naBaTtb OCHOBHBIC BUBI IleT]i»IpéXyTOJ'I]E»HI/IKOB, X DOJICMCHTBI, IOJIB30BAaThCA HX
CBOMCTBAMU IIpyu pCHICHNU I'COMCTPUICCKUX 3a1a4.

[IpuMeHsTH CBOIICTBA TOUKH ITepeceueHus] MEaH TPEyroJbHUKA (IIEHTPa Macc) B PEILICHUU
3a/ad.

Brnaners nmonsaTuem CpCI[HCﬁ JIMHUK TPCYT'OJIbHUKA U TpallCllUuH, NPUMCHATb UX CBOMCTBA
Ipu PpCeHICHUNU T'COMCTPUYCCKUX 3anad. ITonp30oBathCs TeopeMoﬁ ®daneca u TeopeMOﬁ )
MMPONMOPIHHUOHAIIBHBIX OTPE3KaX, MPUMCHATD UX IJIS1 pCHIICHUS IPAKTUYCCKUX 3a1aY.

HpI/IMeHHTB IIpU3HAKU HOI[06I/I$I TPCYTrOJIbHUKOB B PCHICHUU I'COMCTPUYICCKHUX 3a/iay.
ITonp30oBaThCs TeOpCMOﬁ Hn(baropa JJI peICHUA TCOMETPUYCCKUX U ITPAKTUYCCKUX 3a/1a4.

CTpOI/ITL MAaTEMaTUYCCKYHO MOJICJIb B IPAKTUYCCKUX 3alavdaXx, CaMOCTOATCIIbBHO ACJIATh qepTéxc u
HaxoJUuThb COOTBCTCTBYIOIIUC JIJIMHBI.



Bragets mnoHsTHSIMH CHHYCa, KOCHMHYCA M TaHT€HCa OCTPOIrO YIjia MIpsIMOYTOJIbHOTO
TpeyroyibHUKA. [10J1b30BaThCS STUMU MOHATUSMU TSI PELICHUS MPAKTUYECKHUX 3a]1a4.

Boluucnsate  (pa3iMyHBIME - CIOCOOAMM)  IUIOLIA[L  TPEYroJbHUKA W IUIOMIAAU
MHOTOYTOJIHBIX ~GUryp (moib3ysch, THae HEOOXOaUMO, KambKylasiTopom). [IpumeHsTH
MOJTYYCHHBIC YMEHHUS B MPAKTHUYECKUX 3a/1auax.

Biagetp NOHATUSAMH BIIMCAHHOIO M LEHTPAJIBHOIO YIJA, HCIIOJIb30BAaTh TEOPEMBI O
BIIMCAHHBIX Yrjax, yriax MexJy XopJaMu (CEKyILIUMHU) U YTIIe MeX Ay KacaTeJIbHON U XOpI0H npu
peLIeHNN TEOMETPUYECKUX 3a1ad.

Biagetes MOHATHEM ONMMCAHHOTO YETBIPEXYIOJIBHHMKA, IPUMEHATH CBOMCTBA OIMCAHHOIO
YEeTBIPEXYrOJIbHUKA IIPU PELIEHNH 3a/1a4.

[IpumeHsTh MoJydeHHbIE 3HAHMSI HA MPAKTUKE — CTPOUTh MAaTeMaTUYECKUEe MOJENN IS
3aJ1a4 peajbHOM KU3HU U MPOBOAUTH COOTBETCTBYIOUINE BHIYUCICHHS C IPUMEHEHUEM O100Us
Y TPUTOHOMETPHUH (TOJIBb3YACh, I1€ HEOOX0UMO, KaJIbKYJIATOPOM).

K xoniy oOyueHus B 9 KJiacce 0OyJaromuiicsi TIOJYUUT CIEAYIOIINE TPEIMETHBIC
pe3yIbTaThl:

3HaTh TPUTOHOMETpUYECKUE (DYHKIIMH OCTPBIX YIJIOB, HAXOAUTh C MX MOMOILIBIO Pa3IWYHbIE
AJIEMEHTHl TPSIMOYTOJILHOTO TPEYroJbHUKA («pElIeHUuE MPSIMOYIOJIbHBIX TPEYTOJIbHUKOBY).
Haxoautsb (¢ mOMOIIBbIO KANbKYISTOPA) AIMHBI U YIJIbI 1Sl HETAOJIWYHBIX 3HAUEHUH.

[Tonb3oBatbest popmyrnamMu NMPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUECKUM TOKJIECTBOM
JUIS HAXO0XICHUS COOTHOILIEHUH MEX]Ty TPUTOHOMETPUUYECKUMH BEIMYMHAMH.

Hcnonb30BaTh T€OpeMbl CUHYCOB U KOCHHYCOB JUIsl HAXOXACHUS PA3JIMYHBIX AJIEMEHTOB
TPEYroJibHUKa («pelleHrue TPEyroJbHUKOBY»), MPUMEHITh MX MpPU PELUICHUU T€OMETPUUYECKHX
3azad.

Brnagers moustusMu npeoOpa3oBaHus MOA0OUS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX
¢buryp. [lonp3oBaThCcsl cBOKWCTBaMU MOAOOMS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JAJTUHBI U
HAXOJUTh YIIbl Y M0A00HBIX (uryp. IIpuMensaTs cBoicTBa MOI00MS B MPAKTUYECKUX 3aadax.
YMeTh NpUBOAUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOILIEM MUPE.

ITonn3oBaThes TCOpEMaMHn O IMPOU3IBCACHHUHN OTPC3KOB XOpA, O INPOHU3IBCACHHUU OTPC3KOB
CCKYIIUX, O KBaJApaTe KacaTeJIbHOM.

ITonp3oBaThCs BCKTOpAMH, IIOHUMATb UX l"eOMeTpI/IquKI/Iﬁ n (1)H3H‘ICCKHﬁ CMBICJI,
INPpUMCHATE WX B PCHICHUU TCOMCTPUYCCKUX U (I)I/IBI/ILICCKI/IX 3ajgay. HpI/IMeHHTB CKaJISIpHOC
MMPOU3BCACHUC BCKTOPOB JJId HAXOKIACHUA JJIMH U YTJIOB.

Ilonp30BaThcsi METOAOM KOOpAWHAT Ha IUIOCKOCTH, IPUMCHATH C€ro B PCHICHUU
TCOMCECTPHUUYCCKUX U MTPAKTUUCCKUX 3a1a4.

Brnanets MOHATHSAMM MPAaBUIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPY)KHOCTH, JJTUHBI JYyTH
OKPYXXHOCTH M PaJMaHHOW Mephl yIJla, YMEThb BBIUMCIATH IUJIOLIAJb Kpyra M €ro 4YacTei.
[TpuMeHsTh MOJTydeHHbIE YMEHUS B IPAKTUUYECKUX 3a/1auax.



HaxonuTth ocu (MM LIEHTPBI) CUMMETpUHM (DUTYp, TPUMEHSATH JBWKEHHUS IUIOCKOCTH B
MIPOCTEHUINX CITyqasiX.

[IpuMeHATh MOJIydeHHBbIE 3HAHMSI HA MPAKTUKE — CTPOUTh MATEeMAaTUYECKUE MOJENIN AJIs
3aJa4u peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHHUS C IPUMEHEHHEM 11010015
U TPUTOHOMETPUUYECKUX (PYHKIUHN (TOJIB3YSICh, 1€ HEOOX0UMO, KAJIbKYJIATOPOM).



TEMATUYECKOE IINTAHUPOBAHUE

7 KJIIACC

Ne | HammenoBanue KosmmuecTBo yacos OnekTpoHHbIe (IU(POBHIE)

n/ | pazgenoBuTteM | Bceer | Kourposnpubl | Ilpaktuueckun | 0Opa3oBaTelbHbIE PECYPCHI

1| MPOTpaMMBbI 0 € paboThI € paboThI

1 | Ilpocreiimue 14 bubnuoreka [JOK
TrCOMETPUIECKUE https://m.edsoo.ru/7f415e2
burypsl u ux e
CBOWCTBA.
N3zmepenne
reOMETPUYECKUX
BEJIMYMH

2 TpeyrosbHUKH 22 1 bubnuorexa [JOK

https://m.edsoo.ru/7f415e2
€

3 | [TapamtenbHbie 14 1 bubnuorexa [JOK
psIMBIE, CyMMa https://m.edsoo.ru/7f415e2
yTJIOB e
TPEeYroJbHUKa

4 | OKpy»XHOCTb U 14 1 bubnuorexa [JOK
KPYT. https://m.edsoo.ru/7f415e2
I'eomerpuueckn e
€ TIOCTPOCHUS

5 | [loBTOpeHwue, 4 1 bubnuoreka [JOK
00001IeHHe https://m.edsoo.ru/7f415e2
3HAHUH e

OBILEE 68 4 0

KOJIMYECTBO

YACOB I10

ITPOTPAMME



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
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

Ne HaumenoBanue KonunuecTBo yacos DIIEeKTPOHHBIE
1/ pa3esioB U TeM (mrdpoBkIc)
1| MIPOrpaMMBbI Bceer | Kontponsasl | [IpakTruecku oOpa3oBarebHbIC
0 € paboThI € paboThI pecypchl
1 | YeThlp€XyroiabHUK 12 1 bubnuoreka [IOK
u https://m.edsoo.ru/7f417e
18
2 | Teopema daneca u 15 1 bubmuorexa [IOK
TEeopeMa o https://m.edsoo.ru/7f417e
MIPONOPIIHOHATBEHBI 18
X OTpe3Kax,
MOI00HBIE
TPEYTrOJIBLHUKH
3 | [Tnomanp. 14 1 bubnmorexa [JOK
Haxoxnenue https://m.edsoo.ru/7f417e
101 aIei 18
TPEYTrOJIbHUKOB U
MHOTOYTOJIbHBIX
¢uryp. [Tnomamn
Mo0OHBIX uryp
4 | Teopema 10 1 bubnuorexa [JOK
[Mudaropa u https://m.edsoo.ru/7f417e
Hayvaja 18
TPUTOHOMETPUHU
5 | Yruer B 13 1 bu6mmoreka [IOK
OKPY>KHOCTH. https://m.edsoo.ru/7f417e
Bnucanusie u 18
OTIMICaHHbIE
YeThIPEXYrOJIbHUK
u. KacarenbHble k
OKPY>KHOCTH.
Kacanue
OKPYXHOCTEHN
6 | IloBTopeHnue, 4 1 bubnuoreka [JOK
00o0mmeHne https://m.edsoo.ru/7f417e
3HaHWI 18
OBILEE 68 6 0
KOJIMYECTBO
YACOB I1O

I[TPOTPAMME



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
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

Ne | Hammenosa KosmmuecTBo yacos ONEKTPOHHBIE
1/ HUE Bce | Kontpon | Ilpaktuye | (ungpossie)
I | pa3oelioBu | ro BHBIC CKHe o0pa3oBaTelbHbIC
TEM paboTsl paboTsl | peECYpCHI
MIPOTPaMMBbI
1 | Tpuronome | 16 1 bubnmnoreka HOK
TpUS. https://m.edsoo.ru/
Teopemsr 7f4lal2c
KOCHHYCOB
Y CHHYCOB.
Pemienue
TPEYroJIbHU
KOB
2 | Ilpeobpazos | 10 1 bubmuoreka [IOK
aHue https://m.edsoo.ru/
moaoous. 7f41al2c
Mertpuueck
ne
COOTHOIIICH
us B
OKPYXHOCT
u
3 | Bektopsl 12 1 bubnuorexa [JOK
https://m.edsoo.ru/
7f41al2c
4 | JlekapTOBBI 9 1 bu6moreka [IOK
KOOpIAMHAT https://m.edsoo.ru/
bl HA 7fAlal2c
TJIOCKOCTH
5 | IIpaBuibHBI 8 bubnuorexa [JOK
e https://m.edsoo.ru/
MHOTOYT'OJIb 7fAlal2c
HUKH.
JnnHa
OKPY>KHOCT
uu
101 /1b
Kpyra.
Beruucnenu
€ IIomaaeu
6 | JIBmxkeHus 6 bubmuoreka [JOK
TUTOCKOCTH https://m.edsoo.ru/
7f4lal2c



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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https://m.edsoo.ru/7f41a12c
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