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IHHOSACHUTEJ/IBHAS 3AIINCKA

T'eomeTpus Kak OAMH K3 OCHOBHBIX Pa3l€OB IIKOJIBHOW MaTEMAaTUKH, UMEIOLIUI CBOEH LENbIO
o0ecrnieynTh W3yueHHE CBOWCTB W pPa3MepoB (UTyp, MX OTHOLUICHHH W B3aMMHOE PaCIOJIOKEHHE,
ONMpaeTCsl Ha JIOTMYECKYI0, JOKa3aTeldbHYI0 JHHUIO. L[eHHOCTh H3yuyeHHs T€OMETpUM Ha YpOBHE
OCHOBHOTO 00mero oOpa3oBaHMS 3aKIIIOYAeTCS B TOM, YTO OOYYArOIIMKACS YYUTCS TPOBOTUTH
JIOKa3aTeNbHbIE pacCy)XJIEHHUs, CTPOUTh JIOTMYECKHE YMO3aKJIIOUEHHUs, JIOKa3bIBaTh HCTHHHBIC
YTBEPXKACHUS W CTPOUTh KOHTPIPHUMEPH!I K JIOXKHBIM, IMPOBOAUTH PACCYXKACHHS «OT MPOTHBHOTOM,
OTIMYaTh CBOWCTBA OT NPU3HAKOB, ()OPMYJINPOBATH OOPATHBIE YTBEPKICHU.

Bropoii nienpio u3y4eHus FeOMETPUH ABJISIETCS HCIIOIb30BaHUE €€ KaK MHCTPYMEHTA NP PeLleHUH
KaK MaTeMaTHYECKHX, TaK M MPAKTUYECKUX 3a/1ad, BCTPEUAIOMINXCs B peabHOM ku3HU. OOyuaromuiics
JOJDKEH HayduThCsS OIPEACIUTh I'€OMETPUYECKyl (GUrypy, OmucaTh CIOBaMM [aHHBIM 4epTEX WiIn
PUCYHOK, HaWTH IUIOIIAa[b 3€MEJIbHOTO Y4acTKa, pacCUMTaTb HEOOXOAUMYIO IUIMHY OITOBOJIOKOHHOTO
kabenss win TpeOyemble pa3Mepbl Tapaxka JUIs aBTOMOOWIS. ODTOMY COOTBETCTBYET BTOpas,
BBIYUCIUTCIIbHAA JIMHUA B HU3YUCHHUU TCOMCTPUU. HpI/I peuiCHnn 3aaa4 MNPAaKTUYCCKOI'0 XapaKTepa
oOyyaromuiics yuuTcs CTPOUTh MAaTeMAaTUUYECKHE MOJEJIN PEAIbHBIX KU3HEHHBIX CUTYaLHH, IPOBOAUTH
BBIYMCIICHUS M OLICHUBATh aIeKBATHOCTh MOJYYEHHOIO pe3yJIbTara.

Kpaiine BakHO TOQUEPKHUBATH CBSA3M TEOMETPHM C JPYTMMH YyYeOHBIMH TpeIMeTaMHu,
MOTUBHUPOBATh HCIIOIB30BATh OIPEIENICHUA I'€OMETPUYECKUX (UTYp W TMOHATUH, IEeMOHCTPUPOBATbH
NPUMEHEHHUE TOJNyYCHHBIX YMEHUH B (U3MKE W TEXHHKE. JTH CBA3M HauOojee SPKO BUAHBI B TeMax
«Bekrope», « TpuroHoMeTpruecKrue COOTHOIIEHU Y, «MeTo koopauHaT» U « Teopema [Tudaropar.

VYyeOHnblii kypc «l'eomMeTpusp»» BKIIOYAET CJEIYIOIIME OCHOBHBIE pa3JeNnbl COAEpIKaHus:
«"eomerpuueckne GUTYpBl M UX CBOMCTBa», «/3MepeHHE TeOMeTpHYECKHX BEIHYMH», «JleKkapToBHI
KOOPJIMHATHI Ha IIOCKOCTH», «BEeKTOpEI», «/IBrkeHus miockoct», «[IpeodpazoBanus mogoous.

Ha m3yuenue yuebHoro kypca «['eomerpus»» orBoautcst 204 gaca: B 7 kiacce — 68 yacoB (2 yaca B
Heenmo), B 8 kiacce — 68 gacoB (2 yaca B HeAelmo), B 9 kimacce — 68 gacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYYEHUSA
7 KJIACC

Havaneneie mnoHsTHs reoMerpuu. Touka, mpsAMas, OTPE30K, Jyd. Yroia. Buasl yrios.
Beprukanbuele U cMexxHble yrabl. buccexktpuca yrna. Jlomanas, MHoroyronbHuk. [lapaniensHocTs U
NEePHEHIUKYISIPHOCTD MPSIMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOWCTBA OCEBOM CHUMMeETpUH. lIpumepsl cMMMeETpuUu B
OKpY>KaroIlleM MHpe.

OCHOBHBIE IOCTPOEHHUSI C IOMOULIBIO LIMPKYJS U JIMHEWKH. TpeyroipHuK. BeicoTa, Menuana,
OmcceKTpuca, X CBOMCTBA.

PaBHOOEIpEHHBIN 1 PAaBHOCTOPOHHUI TPEYTONbHUKH. HepaBeHCTBO TpeyroibHUKA.

CBoiicTBa 1 IPU3HAKU PaBHOOEIPEHHOTO TPEYrojabHUKA. IIpu3HaKy paBeHCTBa TPEYTrOJIbHUKOB.

CpoifcTBa M NPHU3HAKM MapajulesbHBIX OpsAMbIX. CymMMa YIVIOB TpeyroibHUKA. BHemHHe yrisl
TpEYroabHUKA.

IIpsmoyronbHblif  TpeyroapHUK. CBOWCTBO  MeAMaHbl  MPSMOYTOJBHOIO  TPEYToJbHUKA,
NpoBenEHHON K rumoreHyse. [Ipu3Haku paBeHCTBAa MPSAMOYTOJBHBIX TPEYroJbHUKOB. IIpsMoyronbHbIi
TPEeYToJbHUK ¢ yrioM B 30°.

HepaBeHcTBa B reoMeTpHUU: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOI, TeopeMa
0 OoJplIeM yriie ¥ 0onblIel CTOpOHE TpeyronbHuKa. [leprneHnuKynsap 1 HaKJIOHHAs.

I'eomerpryeckoe MecTo To4deK. bruccekTpuca yria u cepeIuHHbBIN NepHeHIUKYISIP K OTPE3Ky Kak
reoMeTpUYecKre MecTa TOUeK.

OKpy»XHOCTb U KpYT, XOpJa U JUaMeTp, UX CBOMCTBa. B3auMHOE pacmnonokeHUe OKPYKHOCTH U
npsmoil. KacarenpHast M cekyllas K OKpPY>XHOCTU. OKpy»XHOCTb, BIUCaHHasi B Yroyl. BrucanHas u
OINMCaHHas OKPYKHOCTHU TPEyToJIbHUKA.

8 KJIACC

Yerpipéxyronpuuku. [lapamnenorpamm, ero mpu3Haku M CcBoWcTBa. YacTHele cilyyau
napajuieIorpaMMoB (MPSMOYTOJIBHUK, pOMO, KBaJIpaT), UX MPHU3HAKK U CBOMcTBa. Tpamerus, paBHOOOKas
Tpaneuusi, €€ CBOUCTBA U Ipu3Haku. [IpsMoyroybHas Tpanenus.

Meton yaBoenus Meauanbl. lleHTpanbHass cummerpusi. Teopema @ameca u Teopema o
MPOIOPLUOHAIBHBIX OTPE3Kax.

CpenHue TMHUYU TPEYToJbHUKA U Tpanenuu. LleHTp Macc TpeyroiabpHHKa.

[lomobue TtpeyrompHUKOB, KO3(pduiment nomaodus. Ilpu3Hakm mMoOmOOHS TpPEYTOIBEHUKOB.
[TpumeHneHue Mo100MS IPU PELICHUH MPAKTUYECKUX 3a/1a4.

CpoiictBa Tuomaaedi reoMerpuueckux Quryp. DopMmynsl UIS  [UIOMAAM  TPEYroJbHHKA,
napasuiejorpaMmma, pomOa u tpaneiud. OTHOLICHHUE IUIOIIaIeH MOA00HBIX QUTyp.

Brruuncnienne miomaneii TpeyrojJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIeT4aTol Oymare.

Teopema [Tugaropa. [Ipumenenue Teopemsr [Tudaropa npu pemieHNn NPaKTUYECKUX 3a/1a4.

CuHyc, KOCHMHYC, TaHT€HC OCTpPOro yria NpsSMOYIOJbHOTO TpeyroibHHka. OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. Tpuronomerpudeckue GyHkuuu yriios B 30, 45 u 60°.

BrucanHble ¥ IEHTpaJIbHBIE YIUIBI, YTOJ MEXy KacaTelbHOM M XOpIo. YTIIBI MEXIy XOpJaMu U
CeKyIIMMH. BrucaHHble W ONHMCaHHBIE YETHIPEXYTOJIbHUKH. B3anmMHOE pacmojoXeHHe IBYX

okpyxHocted. Kacanue okpyxHocteit. O01IMe KacaTeabHbIe K IBYM OKPY>KHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, Tanrec yriaoB oT 0 mo 180°. OcHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO.
DopMyIIbl IPUBEACHMUS.

Pemenne TpeyronsHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. PelieHue MpakTH4ecKuX
3a]1a4 C UCMONIB30BaHIEM TEOPEMBbI KOCHHYCOB U TEOPEMBI CHHYCOB.

IIpeobpaszoBanue moaoous. [Togo0rue COOTBETCTBEHHBIX 3JICMEHTOB.

Teopema 0 IpoU3BEICHUN OTPE3KOB XOPA, TEOPEMBI O IPOU3BEIECHIH OTPE3KOB CEKYIIUX, TEOpEMa
0 KBaJpaTe KacaTeJIbHOI.

Bexrop, anuHa (MOAyIib) BEKTOPA, COHANpaBlIEHHbIE BEKTOPHI, IPOTUBOIOJIOKHO HalpaBlICHHbIE
BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OMNEpalMH HaJ BeKTOpaMmu. Paszmoxenue



BEKTOpa TIO JBYM HEKOJUTMHeapHbIM BekTopaMm. Koopamnatel BekTopa. CKalgpHOE NPOHU3BEACHUE
BEKTOPOB, PUMEHEHHE JIJIS1 HAXOXKIACHHS JUTMH U YTIIOB.

JexkapToBbl KOOPAMHATHI HA IJIOCKOCTU. YPaBHEHUS MPSMOM M OKPYXHOCTH B KOOpIMHATaX,
MepeCceUeHnEe OKPY>KHOCTEH U MPSAMBIX. MeTo1 KOOpJIMHAT U €ro IPUMEHEHHUE.

IIpaBwibHBIE MHOTOYTONBHHMKH. JlIMHA OKpY)KHOCTH. ['pamycHas W paAmaHHas Mepa yria,
BBIUMCIICHHE JUTUH IyT OKpyKHOCTe!. [lmomanp kpyra, ceKTopa, cerMeHTa.

JIBWKCHHS TIJIOCKOCTH YW BHYTPEHHUE CHUMMETPHUH Quryp (3JeMEHTapHBIC NPEICTaBICHUS).
ITapannensHblit nepenoc. [ToBopor.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IIPOT'PAMMBI YYEBHOI'O KYPCA
«'EOMETPHUSA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUS

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE  pe3yJbTaTbhl  OCBOGHHMS  IporpaMMel  ydebHoro kypca  «['‘eomerpus»
XapaKTepU3yIOTCs:

1) naTpuoTH4YecKoe BOCTIMTAHHE:

MPOSIBIEHHMEM HHTEpeca K MpOIUIOMY M HAaCTOSIIEMY POCCHUMCKON MaTeMaTHKH, LEHHOCTHBIM
OTHOLIEHUEM K JOCTHMKECHHUSIM POCCUHCKHX MAaTEMAaTHUKOB M POCCHUMCKOM MaTeMaTWYECKOM IIKOJbI, K
WCIIOJIB30BaHMIO ATHX JOCTHKCHUH B IPYTUX HayKax M MPHUKIAAHBIX chepax;

2) rpa:kaIaHcKoOe M IyXOBHO-HPABCTBEHHOE BOCIINTAHHE:

TOTOBHOCTBIO K BBIIOJHEHHIO OOSf3aHHOCTEH TpaKAaHMHA M peaju3allud ero Ipas,
IPEACTAaBICHUEM O MAaTEeMAaTHYECKUX OCHOBaX (YHKLUMOHUPOBAHUS PAa3NUYHBIX CTPYKTYD, SBICHHH,
IpoLeNyp TpaKIaHCKOTO OOIIecTBa (HampuMep, BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO
3THYCCKUX HpO6HCM, CBA3aHHBLIX C MPAKTUYCCKHUM IIPUMCHCHUCM IIOCTI/I)KCHI/II\/'I HayKH, OCO3HaHHEM
Ba)XKHOCTU MOPAIbHO-3THYECKUX NPUHIUIIOB B JCSTEIBHOCTH YUEHOTO;

3) TpyaoBOe BOCTIMTAHHE:

YCTAaHOBKOM Ha aKTHBHOE Yy4yacTHE€ B pELIEHUM MPAaKTUYeCKUX 3aJad MaTeMaThdecKou
HaIpaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEeMaTHYECKOro 0Opa30oBaHMS HA HPOTSHKEHUU BCEH KU3HU
Ul yCIICIIHOW MPOQEeCcCHOHANBHON AEATENBHOCTH U PAa3BUTHEM HEOOXOOUMBIX YMEHHM, OCO3HAHHBIM
BBIOOPOM U TOCTPOSHHEM WHIUBHIYaJbHOH TpaeKTOpHH 00pa30BaHMs U KM3HEHHBIX TUIAHOB C yYETOM
JUYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEI;

4) 3cTeTUYecKoe BOCIIUTAHME:

CIOCOOHOCTBIO K AMOIIMOHAJIBHOMY M OCTETHUECKOMY BOCIPHSATHIO MaTEMaTHUYECKUX OOBEKTOB,
3aja4, pelIeHnH, pacCyKJIeHUN, YMEHUIO BUAETh MaTeMaTHYeCKIE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 IO3HAHUSL:

OpHeHTaHHeﬁ B ACATCIIBHOCTH Ha COBPEMCHHYIO CUCTEMY HAYUYHBIX Hpe,Z[CTaBJ]eHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTAX pa3BUTUA YCJIOBECKA, IMIPUPOJALI U O6HIeCTBa, MOHMMaHUEM MaTeMaTHUUYeCKOU HayKH KakK
cephl YeNOBEUECKON NESITEeNbHOCTH, 3TANOB €€ pa3BUTHUSA U 3HAYMMOCTHU JUIS Pa3BUTHS LIMBUIM3ALIUH,
OBJIQICHUEM SI3BIKOM MaT€MaTHKM M MaTeMaTHYeCKOM KyJbTypoill Kak CpeICTBOM IIO3HAHUS MHDA,
OBJIaJICHUEM HpOCTGﬁHIHMPI HaBbIKaMH I/ICCJ'IG[IOB&TGJ'IBCKOﬁ JCATCIbHOCTH,

6) ¢usznyeckoe BocnuTaHue, (GOpMUPOBaHHE KYJBTYPbl 3A0POBbA M 3MOLMOHAJLHOIO
OaromoJsryuusi:

TFOTOBHOCTBIO INPUMECHATH MATEMATUUYCCKUC 3HAHUA B HMHTEPECAX CBOCTO 340POBbA, BCACHHA
30pOBOT0 00pa3a >KHM3HM (340pOBOE MUTAaHUE, COANAHCUPOBAHHBIM PEXKUM 3aHITHH W OTIBIXA,
peryinsipHasi pu3ndeckass aKTHBHOCTB), COPMUPOBAHHOCTHIO HaBbIKa pediieKcHH, MPU3HAHUEM CBOETO
npaBa Ha OLIMOKY U TaKOTO e [IpaBa JAPYroro 4eloBeKa;

7) 3K0J10THYeCKOe BOCTINTAHUE:

OpHEHTallMell Ha IPUMEHEHHWE MAaTeMaTHMYeCKHX 3HAHWHW UIsl pPELIeHus] 3afad B 00JIaCTH
COXPAHHOCTH OKpYJXKaroIleW Cpeibl, TUIAHUPOBAHUS MOCTYNKOB M OLEHKH UX BO3MOXKHBIX MOCIENCTBUI
JUISL OKPYXKAIOIIEeH Cpefibl, 0CO3HAHUEM TJIO0ATBFHOrO XapakTepa SKOJIOTHUYECKHX MPOOJeM W MyTeH HX
pelIeHus;

8) ananTanus K U3MEHSIOUUMCS YCIOBUAM COLMATBHONW M MPUPOAHOM Cpeabl:

TOTOBHOCTHIO K }IeﬁCTBI/ISIM B YCIOBHUAX HCOHpeHeHéHHOCTI/I, IMOBBIICHUIO YPOBHA cBOEH
KOMIICTCHTHOCTH 4Y€PE3 MPAKTHYCCKYIO ACATCIbHOCTh, B TOM YHCJIE YMCHHUEC YUUTHCA Y APYTrux HIOJ];CfI,
npruoOpeTaTh B COBMECTHOMN EATEILHOCTH HOBBIE 3HAHMSI, HABBIKM U KOMIIETEHIIMH U3 OIBITA JPYTHUX;

HEOO0XOIUMOCTHIO B (POPMUPOBAHMH HOBBIX 3HAHHUH, B TOM 4YHCiIe GOPMYIUPOBATH UIACH, TOHATHS,
THIIOTE3BI 00 OOBLEKTaX U ABJICHUAX, B TOM 4YHCJIEC paHEC HCU3BCCTHBIX, OCO3HABAThb J];e(i)I/IHI/ITBI
COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, TUIAHUPOBAThH CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYAIMIO Kak
BBI30B, TPEOYIOIINIT KOHTPMEDP, KOPPEKTHPOBATH PHHUMAEMbIE PELICHUS U JIeHcTBUS, GOopMyITHpOBaTh U
OIICHUBATH PUCKU U IMOCIICACTBUA, (1)OpMI/IpOBaTB OIIBIT.

METAINIPEJIMETHBIE PE3YJBTATBI



Ilo3naBaTe/ibHbIe YHHBepPCaJIbHbIe Y4eOHbIe AeiicTBUA

Ba3oBble JJornueckue AeicTBHUA:

BBISBIISITh U XapaKTEPU30BaTh CYILECTBEHHbIC NPU3HAKH MAaTEMaTHUYECKUX OOBEKTOB, ITOHATHH,
OTHOLICHUH MEXIY MOHATHAMHU, (OPMYIHPOBATh ONpEAETICHUS TMOHATHH, yCTaHAaBIUBATb
CYLIECTBEHHBIM NMPU3HAK KJIACCH()UKALIUKN, OCHOBAHMS AJIsl 0OOOLICHUSI U CPAaBHEHUS, KPUTEPHU
IPOBOAMMOTO aHAJIN3a,;

BOCIIPUHUMATh, (OpMyIHpOBaTh U INPeoOpa3oBbIBATH CYXXICHUSA: YTBEPAUTENbHBIE U
OTpHLIATEeNbHbIE, EANHUYHBIC, YACTHBIC H O0IINE, YCIOBHBIE;

BBISBIISITH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aMOCBSI3U U IPOTUBOPEUHs B (paKkTax, JaHHBIX,
HaOJIIONEHNSX W YTBEPKACHUSX, NpeaiaraTb KpPUTEPUH sl BBISBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUMIA;

JenaTb BBIBOABI C HCIOJB30BAHHMEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX W HMHAYKTUBHBIX
YMO3aKJIFOUEHUH, YMO3aKIOYEHUI 10 aHAIOTUY;

pa3bupare JOKa3aTeNbCTBA MAaTEMaTHYECKHX YTBEPXKACHUH (IpsMBIE M OT HPOTUBHOIO),
NPOBOJWTH  CaMOCTOSITEJIBHO  HECJIOKHBIE — JIOKAa3aTelbCTBA  MaTeMaTH4eCKuX  (DakKToB,
BBICTPauBaTh ApryMEHTAIMI0, NPUBOIUTH IPUMEPHl M KOHTPIPUMEPHI, OOOCHOBHIBATH
CcOOCTBEHHBIE PaCCYKIACHHUS;

BEIOMpaTh CIOCO0 pemreHus: y4eOHO# 3amadun (CpaBHHBATh HECKOIBKO BAapHAaHTOB PEIICHUS,
BBIOMpATh HAaUOO0JICe OIXOASIIIUN ¢ YIETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBaTeabCKHE TeHCTBHUA.

MCIIOJIB30BaTh BOIPOCHI KaK MCCICIOBATCILCKUNA HHCTPYMEHT IIO3HAHUSA, (OPMYJIUPOBATH
BOMPOCHI, PUKCUPYIOIINE MTPOTHUBOPEUHE, MPOOIEMY, CAMOCTOSATEIFHO YCTAHABIMBATh UCKOMOE
U 1aHHOE, (hOPMUPOBAThH TUIIOTE3Y, APTYMEHTUPOBAThH CBOIO MTO3UIUI0, MHCHUE;

MPOBOJIUTH MO CAMOCTOSTENLHO COCTABICHHOMY TUTAHY HECJIOKHBIA 3KCIIEPUMEHT, HEOOIBINOe
WCCJICJIOBAHNE IO YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OO0BbEeKTa, 3aBUCHUMOCTEH
00BEKTOB MEXIY COOOI;

CaMOCTOSTEIbHO (OPMYJIUPOBATh OOOOIIEHUS M BBIBOJBI IO pPe3yJbTaTaM MPOBEAEHHOTO
HAOJIFOICHHS, UCCIICIOBAHMS, OIICHUBATD JIOCTOBEPHOCTh MOJyUYSHHBIX PE3YJIbTATOB, BHIBOJOB U
00001IEeHNI;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIABUIaTh MPEAIOIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCJIOBUSIX.

PaGora ¢ nundopmanueii:

BBISBIISATH HEJIOCTATOYHOCTh W M30BITOYHOCTH HMH(POPMAIMU, IAaHHBIX, HEOOXOMUMBIX JUIS
peleHus 3a1a4H;

BBIOMPATh, aHAJM3UPOBATH, CHCTEMATU3HPOBATh U MHTEPIPETUPOBATH HHPOPMAIIUIO PA3INIHBIX
BUJIOB 1 (hOPM TIPEJICTABIICHUS;

BBIOMpaTh (opMy TmpencraBieHuss HHQOpMAIMM ¥ HIUTIOCTPUPOBATH pelIaeMble 3a/1a4H
CXeMaMH, IuarpaMMaMH, HTHOU rpaKoi 1 MX KOMOUHAIUSIMU;

OLICHUBATh HaJI&KHOCTh HMHGPOPMALMU 10 KPUTEPHUAM, MPEIUIOKEHHBIM YUUTENeM WM
c(OpMYIIMPOBAHHBIM CAMOCTOSITEIBHO.

KOMMyHI/lKaTI/lBHBIe YHUBEpPCAJIBbHBLIC yqeﬁmﬂe )IeﬁCTBHﬂ:

BOCIIPpUHUMATh U Q)OpMYHI/IpOBaTI) CYXKACHHA B COOTBETCTBUU C YCIIOBUAMU U LCTIAMU 06IIICHI/I$I,
SICHO, TOYHO, TPaAaMOTHO BBIp2XXaTh CBOIO TOYKY 3PEHHS B YCTHBIX M TIHUCHMEHHBIX TEKCTaX,
JIaBaTh MOSCHEHMUSI 110 X0y PEIICHUs 3a/1aul, KOMMEHTHPOBATh MOyUYEHHBIN PE3yJIbTaT;

B XOJe OOCYXJIEHHUs 3a7aBaTh BONPOCHI IO CYIIECTBY OOCYXIAaeMOW TEeMbI, MPOOIEMBI,
pemaeMofx'I 3aga4u, BBICKA3bIBaTh HWICHU, HALICJIICHHBIC HA ITOMCK PCIICHUA, COIOCTABJIATH CBOU
CYXJCHHS C CYXICHUSMHU JIPYTHX YYaCTHHKOB JIMAJIOra, OOHAPYKUBATh PA3JINYHE W CXOJCTBO
MO3UIIHIA, B KOPPEKTHON hopMe POpMyITHpPOBATh Pa3HOTIIACHUS, CBOU BO3PAKEHUS;

MPENICTABIATE Pe3yabTaThl pENICHHUs 3aJlayd, OKCIEPUMEHTa, WCCIEJOBaHUs, IIPOCKTa,
CaMOCTOSTECIIBHO BLIGI/IpaTI) (1)OpMaT BBICTYIUICHHUA C y‘-IéTOM 3aga4 MOpe3CHTaun U
0COOCHHOCTEH ayIuTOPHH;



® TIOHMMaTh WM UCHOJH30BATH NPEUMYINECTBA KOMAaHJHOH W WHAWBHUIYaTbHOW pa0OTHI TpH
peleHnr YIeOHBIX MaTeMaTHIeCKUX 3a/1ay;

® TPUHUMATH IIEIh COBMECTHOM JCSATEILHOCTH, IJITAHMPOBATh OPTaHU3AIIUI0 COBMECTHOW padOThI,
pacupenensaTh BUABI pPabOT, JOTOBAPHBATHECSA, OOCYXKAATh MPOIECC M Pe3yNbTaT pPabOTHL,
000011aTh MHEHHUS HECKOIBKHX JTIOICH;

e y4acTBOBaTh B TpyNmoBbIX (opMax paboTel (0OCYXIeHHS, OOMEH MHEHHUSIME, MO3TOBBIC
IITYPMBI M JPYTUe), BHINOJHATH CBOK 4YacTh PabOTHl M KOOPJAMHUPOBATH CBOU JICUCTBUS C
JPYTUMH 4JICHAMH KOMAaHIbl, OICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOIIUIA MPOJYKT IO
KpHUTEPHSM, c(HOPMYITHPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHBIC yHHBepcaJbHbIe y4eOHbIe AelCTBUSA

Camoopranu3aums:

®  CaMOCTOATENFHO COCTABIATH IUIAH, AITOPUTM pEIIeHHs 3aAadyd (MM ero 4acTh), BHIOUpATh
Ccroco0 pemieHuss ¢ y4ETOM HMEIOLIUXCS PECYpCcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHPOBAThH BAPHAHTHI pelICHUH ¢ y4€TOM HOBOH MH(OpMAIUH.

CaMOKOHTPO/Ib, SMOIMOHAIbHBIN HHTEJJICKT:

e BIaJeTh crocobaMH CaMONPOBEPKH, CAMOKOHTPOJIS Tpollecca M pPe3ysibTara peHIeHUs
MaTeMaTHIeCKOM 3a1auM;

e TpENBUACTh TPYIHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IpH pPEIMIEHUM 3a7add, BHOCHUTH
KOPPEKTUBBI B JIESTEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWICHHBIX OLIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

® OILIEHUWBaTh COOTBETCTBHE pe3yjbTaTa JAEATEIbHOCTH IIOCTaBICHHOM Il M YCJIOBHAM,
OOBSICHATh NPUYNHBI JOCTHXECHUS WIKM HENOCTHXKEHUS LM, HAaXOJUTh OIIMOKY, 1aBaTh OLICHKY
npuoOPETEHHOMY OIBITY.

HPEJIMETHBIE PE3YJIBTATBI

K xoH1y 0o0yuenus B 7 Kiaacce 00ydyarOmUCs MOTYUYHUT CIAEAYIOIIUE IPEAMETHBIE PE3yIIbTaThL:

PacniozHaBath M3yueHHBIE TeoMeTprueckre (UTYpBI, ONMpPEesaTh X B3aHMMHOE PACIOJIOXKCHHUE,
n300paxaTh TeOMeTpUIecKre QUTYPHI, BBITOIHATH YEPTEKH 110 YCIOBHIO 3a1auu. V3MepsTh TUHEeWHbIE 1
YIJIOBBIE BEIMUMHBL. Pemarte 3a1aun Ha BEIYMCICHHUE UIMH OTPE3KOB M BEJIMYHH YIJIOB.

Henatp rpy0Oyro OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJINYHMH NPEAMETOB B pEabHOM JKU3HH, pa3MepPOB
MIPUPOJIHBIX O0BEKTOB. PaznuyaTh pazMepsl 3THX 0OBEKTOB MO MOPSIIKY BEJIUIHHBI.

CTpouTh 4epTekH K F€OMETPUUECKUM 3a7adaM.

ITonp30BaThCsl MpPHU3HAKAMH PABEHCTBA TPEYTOJIbHUKOB, HCIIOJIB30BaTh NPU3HAKH WU CBOMCTBA
paBHOOEPEHHBIX TPEYTOJILHUKOB MPY pEIICHUH 3aj1ay.

IIpoBOANTE TOTMYECKUE PACCYKACHUS C UCTIOIBb30BAHNEM F€OMETPUUYECKUX TEOPEM.

ITonp30BaThCsl MPU3HAKAMHM PAaBEHCTBA NPSMOYTOJBHBIX TPEYTrOJBHUKOB, CBOMCTBOM MEIHAHBI,
MPOBEAEHHON K TUIIOTEHY3€ MPSMOYTOIBHOTO TPEYTOJIbHIKA, B PEIIEHUN TEOMETPHUYECKUX 3a1a4.

OnpenensTs MapayIeTbHOCTh MPSIMBIX C TIOMOINBIO YTJIOB, KOTOPble 00pa3yeT ¢ HUMH CEeKyIIasl.
Onpenensars napauieIbHOCTh MPAMBIX C MIOMOIIBI0 PABEHCTBA PACCTOSHUN OT TOYEK OJHOW MpPSIMOM 10
TOYEK JPYTOil MpsAMOM.

Pemats 3amaun Ha KieTyaToit Oymare.

[IpoBOaUTDH BBHIYMCIIEHHUS M HAXOAUTH YHCIIOBBIE M OyKBEHHBIE 3HAYCHUS YTIJIOB B T€OMETPUIECKUX
3a7a4yax C HCIOJIb30BAHMEM CYMMBI YIJIOB TPEYTrOJbHUKOB M MHOTI'OYTOJIBHUKOB, CBOMICTB YIJIOB,
00pa30BaHHBIX MPHU MEPECEUCHNH IBYX MapaUIeTbHBIX IPAMBIX CeKyllel. Pemars npakTndeckue 3agadu
Ha HaXOXICHHE YTIIOB.

Brnazners MOHATHEM TeOMETPHUUYECKOTO MecTa TOYEK. YMETh ONpEeAEssITh OHCCEKTpUCY yIjia H
CepeIHHBIN MePIEHINKYIAP K OTPE3KY KaK TeOMETPHUIECKHE MECTA TOYEK.

DopMynTUpOBaTh OMNpPEACTCHUS OKPYKHOCTH M Kpyra, XOpAsl H JAHaMeTpa OKPY>KHOCTH,
M0JIb30BAThCS UX CBOWCTBAMH. ¥ METh PUMEHSTH 3TH CBOICTBA MIPU PEILICHUH 3a/1a4.

Bragets MoHATHEM OMMCAHHOM OKOJIO TPEYroJbHUKA OKPYXHOCTH, YMETh HAXOOUTh €€ LIEHTP.
[Tonp30BatThes (paKTaMM O TOM, YTO OMCCEKTPUCHI YIVIOB TPEYrojbHHUKA IIEPECEKAIOTCS B OHON TOUKE, U
0 TOM, YTO CepelMHHbIEC EPIEHIUKYIIIPBI K CTOPOHAM TPEYIrOJIbHUKA [I€PECEKa0TCs B OHOM TOUKE.



Bragets nmoHsTHEM KacaTebHOM K OKPY’KHOCTH, TIOJIb30BAThCS TEOPEMOH O TIEPIEHANKYIISIPHOCTH
KacaTeJbHOI U paguyca, MPOBEeIEHHOTO K TOUKE KacaHMsI.

Ilonp30BaThCs MPOCTEHIIMMU T€OMETPUUECKUMH HEPaBEHCTBAMM, MOHUMAaTh HMX IMPaKTHUYECKUN
CMBICTI.

IIpoBoANTE OCHOBHBIE TEOMETPHUIECKHE TOCTPOSHUS C MTOMOIIBIO IIUPKYJIIS U THHEHKH.

K xoHIty 00y4eHns B 8 kiacce 00yqarOnIuiics MONYYIHT CIEAYIONINE TPEIMETHBIE PEe3YIbTaThI:

PacriozHaBaTh OCHOBHBIE BUJBI YETHIPEXYTOIBHUKOB, UX JIEMEHTHI, IOJIB30BaThCS UX CBOMCTBAMHU
TIPH PEIIeHUN TEOMETPHIECKUX 3a/1ad.

IIpuMeHSTh CBOWCTBA TOYKM TEPECEYCeHHs MeAWaH TPEYroJbHHKa (IIEHTpa Macc) B pEUICHHU
3ajad.

Bragers moHsATHEM cpeqHEW JMHUM TPEyroJibHUKAa M Tpamneluy, MPUMEHATh UX CBOMCTBa Npu
peleHn reoMeTpuueckux 3anad. [lomp3oBaThes TeopeMort daneca U TeopemMoil 0 MPOMOPIUOHATIBLHBIX
OTpe3Kax, MPUMEHSTh UX JUIA PEIIeHUs MPAaKTUYECKHUX 3a/1a4.

[TpuMeHsATh TPU3HAKH [TOI00HS TPEYTOJBLHUKOB B PEILICHUH T€OMETPUIECKUX 3a/1a4.

Iloms30BaThcst Teopemoit [ludaropa s pemieHHS TEOMETPHUECKUX W TPAKTUYECKUX 3ajad.
CTpouTh MaTEeMaTHYECKYI) MOJENb B MPAaKTHYECKUX 3a/JadaX, CaMOCTOSTENHHO [eNaTh YepTEéX U
HaXoAUTb COOTBECTCTBYIOIUC AJIMHBI.

Bragets nmoHsTHAMH CHHYCA, KOCHHYCA W TAHTEHCA OCTPOTO YTJIa IPSIMOYTOIBHOTO TPEYTOJIBHUKA.
[lomp30BaThCS 3TUMU OHATHSIMH IS PEIISHUS MPAKTHIECKHUX 3a/1a4.

Bbruucnsats (pa3iMyHBIME CIIOCOO0AMHM) IUIOMIAb TPEYTOJBHUKA W IUIOMAAH MHOTOYTOJIBHBIX
¢uryp (monb3ysch, TI€ HEOOXOAWMO, KaIbKyIsITOpoM). [IprMEHSTh TOJy4YeHHBIE YMEHHUS B
MPAKTHYECKUX 3a/1a4ax.

BHaIleTI) MOHATHUAMU BIIMCAHHOT'O W HCHTPAJBHOI'O YyIJia, HUCIIOJIb30BaTh TCOPEMBI O BIIMCAHHBIX
yriax, yriax MexIy XopaamH (CeKyUIMMH) M YIJie MEXAy KacaTeJIbHOW W XOpJAOW NpU peUuIcHUU
TEOMETPHUYECKUX 33]ad.

Bragerp mMOHATHEM OMNMCAHHOTO YETHIPEXYTONBFHUKA, NPUMEHSTh CBOWCTBA OIHCAHHOTO
YEeTBIPEXYTOJIBbHUKA [TPU PELICHUH 3aJad.

[IpuMeHATh MOSyuyeHHBbIE 3HAHUS HAa MPAKTUKE — CTPOUTh MaTeMaTH4eCcKHe MOJETH IJs 3ajad
pEaTbHOM KW3HU H TPOBOJAUTH COOTBETCTBYIOIIME BBIYMCICHUS C TPUMEHEHHWEM TOA00HS U
TPUTOHOMETPHUH (TIOJIB3YSCh, TJIe HEOOX0IUMO, KATBKYISTOPOM).

K koHIy 00yueHus B 9 kiacce 00y4arONUiCs MOJIYUHUT CICAYIOUIUE TPSIMETHBIC PE3YJIbTAThI:

3HAaTh TPUTOHOMETPUYECKHE (YHKIIMHA OCTPBHIX YTJIOB, HAXOIUTh C HMX IOMOIIBIO PAa3INIHBIC
3JIEMEHTHI TPSIMOYTOJIHHOTO TPEYTOIbHUKA («pEelIeHne TPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxomuTs (¢
IIOMOIIBIO KaIIBKy.HHTOpa) JJIMHBI U YTJIbI JJIsA HeTaGHI/I‘{HLIX 3HAYECHHH.

[lome30BaThCs opMylaMu TPUBEACHUS W OCHOBHBIM TPHUTOHOMETPHUYECKUM TOXKIAECTBOM JIJIs
HAXO0XKJIEHUS] COOTHOIIICHUI MEXIy TPUTOHOMETPUUYECKUMHE BETUINHAMHU.

Hcnonp3oBaTh TEOPEMBI CHHYCOB W KOCHHYCOB JJid HAXOXKACHHSA Pa3JIMYHBIX 3JICMCHTOB
TpeyTroJbHHKA («pElIeHNEe TPEYTOIbHUKOBY ), IPUMEHATh UX MPH PEIIEHNH TeOMETPUIECKUX 3ajad.

Bragers monsitusMu nipeoOpa3oBaHus 10100, COOTBETCTBEHHBIX AJIEMEHTOB MOJIOOHBIX (GUTYP.
[MTonb30BaTHCSI CBOWCTBAMH MOJO0MS IPOU3BOIBHBIX (DUTYP, YMETh BBIYUCISTH [UIMHBI H HAXOAUTh YTIIBI
y 1moao0HbIX ¢uryp. [IpuMeHSITh CBOMCTBa MOAO0MS B NPAaKTHYSCKUX 3ajadax. YMETb MPUBOJIUTH
pUMephl NOJOOHBIX (GUTYP B OKpPY’KAIOIEM MUPE.

ITonp30BaTeCs TEOpEMaMU O MPOU3BENECHUU OTPE3KOB XOP/[, O MPOU3BEIEHUHN OTPE3KOB CEKYIIUX,
0 KBaJlpaTe KacaTeJIbHOM.

[lonp30BaThCsl BEKTOPaMH, IOHUMATh UX TEOMETPHUUECKUM U (PU3NUECKUI CMBICT, TPUMEHSTh UX B
PELICHUN TeoMEeTpHUYecKUX U (pusndeckux 3anad. IIpUMeHATH CKalApHOE NMPOHM3BEACHHE BEKTOPOB IS
HaXOXICHUA IJIUH U YTJIOB.

Tlonp30BaThCs METOAOM KOOPAWHAT Ha IJIIOCKOCTU, IPUMEHATE €0 B pCHICHUUN T'€OMETPUUCCKUX U
MPAKTUUYECKUX 3a]1a4.

BH&]ICTI) IMOHATUAMU IIPABUJIBHOTO MHOT'OYT'OJIbHUMKA, JJIHWHBI OKPYXXHOCTH, JIHWHBI JOYyTI'U
OKpPY’KHOCTH W PaJJuaHHOM MEpbl yIjia, YMETh BBIYMCIATH IUJIOMIAJIb Kpyra W ero yacreu. IIpumeHsTh
MOJTy4YE€HHBIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

Haxonuth ocu (W11 LEHTPBI) CUMMETpUN GUTYDP, TPUMEHATH IBUKEHUS IFIOCKOCTH B IPOCTEHILINX
CITyJasx.



[IpuMeHATH MOJYYEHHBbIE 3HAHWUSA Ha NPAKTHKE — CTPOUTh MaTeMaTHYECKHE MOJIEJU AJIS 3a/1ad
peanbHON KHM3HM M IPOBOAMTH COOTBETCTBYIOLME BBIYMCICHUS C NPUMEHEHMEM I[OAo0us H
TPUTOHOMETPUYECKUX PYHKUUH (TONB3YSACH, T1Ie HEOOX0IUMO, KABKYISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
Ne o/ HanMeHoBaHue pa3jaeioB U TeM KosmuectBo yacoB DJIeKTpOHHBbIe (M (ppoBLIe) 00pa3oBaTeJbHbIE
h NpOrpaMMbl Bceero pecypchbl
[Ipocreiimue reomerpudeckue GUTrypb
1 1 MX cBoiicTBa. M3Mepenue 14 bubmmoreka ITOK https://m.edsoo.ru/7f415e2e
TSOMETPHUYECKUX BEITHUUH
2 TpeyroJapHUKH 22 bubmmoreka ITOK https://m.edsoo.ru/7f415e2e
3 TlapauesbHpie IpsMbIE, CyMMa yIIIoB 14 Bbubmnorexa ITOK https://m.edsoo.ru/7f415e2¢e
TpeyrojbHUKa
4 OxpysxuocTs n kpyr. I'eomerpueckue 14 Bubmnoreka ITOK https://m.edsoo.ru/7f415e2¢e
MOCTPOEHUS
5 IToBTOpenwue, 0600IIeHNE 3HAHUIT 4 bubmmoreka ITOK https://m.edsoo.ru/7f415e2e
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8 KIIACC

Ne n/m HaunMeHoBaHue pa3jaeioB U TeM KosmuecTBo yacos JJleKTpoHHBIE (I (poBbIe) 00pazoBaTe/ILHbIE
B nporpaMmMbl Bcero pecypcsl
1 YeTpIpEXYTONbHUKH 12 bubmnoreka L{OK https://m.edsoo.ru/7f417e18
Teopema @aineca u Teopema o
2 MPOMOPLUUOHAIBHBIX OTPE3KaX, 15 bubmunoreka L{OK https://m.edsoo.ru/7f417e18

HO,I[O6HLIC TPCYTOJIbHUKA

IInomans. Haxoxaenue miomanei
3 TPEYTOJIbHUKOB U MHOTOYTOJIbHBIX 14 bubmuroreka I{OK https://m.edsoo.ru/7f417e18
¢uryp. [Tnomaau nogoOHBIX GUryp

Teopema ITudaropa u Havana

4 10 Bu6nuoreka ITOK https://m.edsoo.ru/7f417e18
TPUTOHOMETPUH
Vsl B OKpYKHOCTU. Brincanssie u

5 OTHCAHHBIC HETLIPEXYTOTILHUKH. 13 Bu6muotexa [{OK https:/m.edsoo.ru/7f417e18
Kacarenbnble k okpyxHocTu. Kacanue
OKpYKHOCTEMN

6 [ToBTOpeHue, 0000IeHNE 3HAHUT 4 Bbu6muoreka ITOK https://m.edsoo.ru/7f417e18
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9 KJIACC

HaunmeHoBaHue pa3iesioB U TeM

KoanuecTBo yacoB

JyexkTpoHHbIe (LM (POBLIE) 00pa3oBaTeIbHbIE

Ne n/n MporpaMMsbl Bceero pecypchl
1 Tpuronomerpus. Teopemel KocHiycos 16 Bubmmoreka ITOK https://m.edsoo.ru/7f41al2c
U CUHYCOB. PelieHne TpeyroibHUKOB
[IpeobpazoBanue mog00Us.
2 MeTpHuecKie COOTHOLIEHHS B 10 bubmuoreka ITOK https://m.edsoo.ru/7f41al2c
OKPYKHOCTH
3 Bekropsl 12 bubmuoreka ITOK https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIUHATHI Ha IUIOCKOCTH 9 bubmuoreka ITOK https://m.edsoo.ru/7f41al2c
[IpaBunpHBIE MHOTOYTOIBHUKU. JJTHHA
5 OKPY)KHOCTH H IUIOIIA b KPyTa. 8 Bbubmuroreka [{OK https://m.edsoo.ru/7f41al2c
Brruncienue niomaaen
6 JIBYOKEHHS TUTOCKOCTH 6 bubmuoreka ITOK https://m.edsoo.ru/7f41al2c
7 Hosropenue, 0606meHPvIe’ 7 bubmuoreka ITOK https://m.edsoo.ru/7f41al2c
cucreMaTrusanusa 3HaHUuN
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