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INOACHUTEJIBHASA 3AIINCKA

['eomeTpus KaKk OAMH U3 OCHOBHBIX Pa3/I€NIOB IIKOJBbHOW MATEMATUKH,
UMEIOIINIA CBOEH 1eNIbl0 00ECIeUYUTh H3YYEHUE CBOMCTB U Pa3MepoB
buryp, uX OTHOIIEHHWH U B3aMMHOE pACIOJIOKEHUE, OIMHUpAETCA Ha
JIOTHUYECKYIO, TOKA3aTEIbHYIO JIMHUIO. [IeHHOCTh M3y4eHUsl reOMETpUr Ha
YpPOBHE OCHOBHOTO 00Iiero oOpa3oBaHUS 3aKIIOYaeTCsl B TOM, UTO
OOyYarOIIUIiCsl YUYUTCS MPOBOJUTH J0KA3aTEeIbHBIE PACCYXKACHUS, CTPOUTH
JIOTUYECKUE YMO3AKIIOUECHUs, JOKA3bIBATh WCTUHHBIE YTBEPXKICHUS U
CTPOUTHb KOHTPIPUMEPBHI K JIOKHBIM, IIPOBOJUTH PACCYXKICHUS «OT
IPOTUBHOIO», OTJIMYaTh CBOWCTBA OT MPHU3HAKOB, (HOPMYIUPOBATH
oOpaTHbIEC YTBEPKICHHUS.

BTopoii 1enpro n3ydeHus reOMETPUH SIBJISIETCS UCIIOJIb30BAHUE €€ KaK
MHCTPYMEHTA IIPU PELICHUHU KaK MaTeMaTU4YECKUX, TaK U IPAKTUUYECKUX
3aJlay, BCTpEYAIOUIMXCs B pealbHOM Ku3HU. OOyuaromuics J0DKEeH
HAyYUTHCSl OMNPEACIUTh TE€OMETPUUECKYIO (QUIYpYy, ONHUCATh CIOBAMHU
JAaHHBIA YEpTEX WM PUCYHOK, HAWTH IUIONIAAb 3E€MEIBHOTO Y4acTKa,
paccuuTaTh HEOOXOJAMMYIO JJIMHY ONTOBOJIOKOHHOTO KaOens Wiu
TpeOyeMble pa3Mephl Tapaxka Jisi aBTOMOOWJISA. DTOMY COOTBETCTBYET
BTOpAsi, BBIYMCIIMTEIbHAS JMHHUS B U3y4Y€HUU TeomeTpuu. lIpu pemieHun
3alady  MPAKTHUYECKOro XapakTepa OOydYalolIMiCs YYHUTCS  CTPOUTH
MAaTEMATUYECKUE MOJEIN PEalbHbIX >KU3HEHHBIX CUTyalHi, MPOBOAUTH
BBIUHCIICHUS U OLICHUBATh aJICKBAaTHOCTH MOJIYYEHHOT'O PE3YyJIbTaTa.

KpaiiHe BaxxHO TONYEPKHUBATH CBS3M TE€OMETPUU C JAPYTUMU
y4eOHBIMU TpEAMETaMU, MOTUBHPOBATh HCHOJIB30BATH ONPEACICHUS
reoMeTpudyeckux ¢Guryp M TOHSTUM, JAEMOHCTPUPOBATh NPUMEHEHUE
MOJIYYCHHBIX YMEHUI B (DU3UKE W TEXHUKE. DTH CBSI3U HamOoJiee SPKO
BUAHbI B Temax «Bektope», «TpUrOHOMETpUYECKHME COOTHOLICHUSD,
«Meton koopauHat» u «Teopema [Tudaropar.

YueOubii kypc «l'eoMeTpus» BKIIOUYACT CIEAYIOIIME OCHOBHBIC
pazznensl coaepxkanus: «l'eomeTpuueckre QGUIYpHl M HMX CBOWCTBaY,
«3mepeHne TeoOMETPUUYECKUX BEIMYMH», «/leKkapToBbI KOOpAWHATHI Ha
miockoctn», «Bektope», «/[Bmwkenus minockoctuy, «lIpeoOpazoBanus
MOI00U.



Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7
KJacce — 68 gacoB (2 daca B Hefento), B 8 kimacce — 68 4dacoB (2 yaca B
HeJelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).

COAEPKAHUE OBYUEHUS

7 KJIIACC

HavanpHble mOHSATHA reomeTpuu. Touka, mpsimas, OTPE30K, JIyd.
Yron. Buael yrios. BepTukanabHble U CMEXHBIE YIUIBl. buccekrpuca yria.
Jlomanass, MHOroyronpHuk. IlapajulenbHOCTP W TNEPIEHIUKYJISAPHOCTD
MPSIMBIX.

CumMerpuuHnble Gurypsl. OCHOBHBIE CBOMCTBAa OCEBOW CHMMETpPHHU.
IIprMepbl CUMMETPHUU B OKPYKAIOLLEM MUPE.

OCHOBHBIE TIOCTPOEHUS C TIOMOLIBIO ILUPKYJIss M JIMHEHKH.
TpeyronsHuk. BeicoTa, Meuana, OuccekTpuca, uX CBOMCTBA.

PaBHOOEpEeHHBII U PaBHOCTOPOHHUU TpeyrojJbHUKU. HepaBeHCTBO
TPEYTrOJbHHUKA.

CBolicTBa M IpU3HAKU PABHOOEAPEHHOTO TpeyrojpHuka. [Ipu3Haku
PABEHCTBA TPEYTOJIBLHUKOB.

CBoiiCTBa W TpU3HAKU MapauIeNbHBIX NpsMbiX. CyMma yriioB
TPEYTOJbHUKA. BHEIIHUE YTJIbI TPEYTOJIBHUKA.

[IpssMOyTOJIbHBINA TPEYTOJAbHUK. CBOMCTBO MEIMAHBI MPSMOYTOJIBHOTO
TPEYroJIbHUKA, IPOBEAEHHOM K runoreHyse. [lpuzHaku paBeHCTBa
PSAMOYTOJIBHBIX TPEYTOJBHUKOB. [IpAMOYronbHBIN TPEYTOJIBHUK C YIJIOM
B 30°.

HepaBenctBa B reoMeTpUHM:  HEPABEHCTBO  TPEYrOJIbHUKA,
HEPaBEHCTBO O JJIMHE JIOMaHOU, TeopemMa O OoJblieM yriie U OOoJbIIei
CTOPOHE TPEyTOJbHUKA. [IeprIeHIUKyYIIAp U HAKIIOHHAS.

I'eomerprueckoe MecTo TOYEK. buccekTpuca yriia U CepeIvHHBIN
MEPIEHINKYJIAP K OTPE3KY KAK TEOMETPUUYECKHE MECTA TOUEK.

OKpyXHOCTh M KpyT, XOpAa U JHUAMETpP, UX CBOMcTBa. B3ammHoe
paCIIOJNIO)KEHUE OKPYXXKHOCTH U ImpsaMou. KacarenpHasd M cekymas K
OKpYyKHOCTH. OKpY’KHOCTb, BIMCAaHHAsl B yroJjl. BnucanHas u onvcaHHas
OKPY’KHOCTH TPEYTOJIbHHKA.

8 KIIACC



YerbipéxyrosbHuky. llapamnenorpaMmm, €ro npu3HakKu W CBOMCTBA.
YacTHble cilyyau MmapauieorpaMMoB (MPSAMOYTOJIBHUK, pOMO, KBajpar),
UX MPU3HAKU U cBOicTBa. Tpanenus, paBHOOOKas Tparenusi, e€ CBOUCTBA U
npusHaki. [IpsamoyrosbHas Tpanenus.

Meron yaBoeHus wmeauanbl. LleHTpanbHas cummetpus. Teopema
Qaneca u TeopemMa O MPOMOPIUOHATBHBIX OTPE3KaX.

CpenHue IJMHUM TpeyrojabHMKa U Tpaneuuu. lLleHTp Macc
TPEYTOJIbHHUKA.

[logobue TpeyroibHUKOB, KodpduumreHnt mnogodus. Ilpusnaku
nonobus  TpeyrosbHUKOB. IlpuMeHeHune mnogoOusi Tmpu  pelIeHuu
MPAKTUYECKUX 33/1a4.

CpoiicTBa mmiomageii reomeTpudeckux Quryp. Dopmynsl A
IUIOIIAAN  TPEYroJIbHHMKA, I[apajuieiorpaMma, poMOa U TpameluH.
OTHo1IeHKE MI0IIaAe No100HBIX QuUryp.

Brluncnenne miomaned TPEYyroabHUKOB W MHOTOYTOJIBHUKOB Ha
KJIeTYaTol Oymare.

Teopema IIugaropa. [Ipumenenune teopemsl [Iudaropa npu pemenun
MIPAKTUYECKUX 3a/1a4.

CuHyC, KOCHMHYC, TaHI€HC OCTpPOro YyIJla MPSMOYTIOJBHOTO
TPEYTOJIbHHUKA. OcHoBHOE TPUTOHOMETPHUUECKOE TOXIECTBO.
Tpuronomerpuueckue QyHkuu yrios B 30, 45 u 60°.

BrnmcaHHble M LIEHTPAJIBbHBIE YTJIBI, YIOJl MEXIYy KacaTelbHOW U
XOpAOU. YTIIBI MEXKIYy XOpJaMu M CEKyIIMMH. BrrcaHHbIE U ONHCAHHbBIC
YETBIPEXYTOJBHUKU. B3anMHOE paclonoKeHue ABYX OKPYKHOCTEH.
Kacanue okpyxHocTeit. O01ue kacaTenbHbIC K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, TtaHreic ymioB or 0 go 180°. OcHoBHOe
TPUTOHOMETPHUYECKOE TOXKISCTBO. DOPMYIIBI PUBEICHHS.

Pemienne TpeyroibHUKOB. TeopemMa KOCHHYCOB M T€OpEeMa CHHYCOB.
Perienrie mpakTHYECKUX 3a/1a4 C UCIOIb30BAaHUEM TCOPEMbI KOCHHYCOB U
TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoous. [Togodre cCOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 POU3BEICHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUN
OTPE3KOB CEKYIIHX, TEOpEMa O KBaJApaTe KacaTeIbHOM.



Bektop, mnuHa (MOAyJdbh) BEKTOpa, COHAIpPABJICHHBICE BEKTOPHI,
MIPOTUBOIIOJIOKHO HAIPABICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpPALlMK HAJl BEKTOpaMH. Pa3nokeHne BeKTopa 1o
JBYM HEKOJUIMHEAapHbIM BekTtopaMm. Koopaunatsl BekTopa. CkaisipHoe
MIPOU3BEACHUE BEKTOPOB, IPUMEHEHUE ISl HAXOKICHHS JJIMH U YTJIOB.

JlekapTOBbl KOOpPAMHATHI HA IUIOCKOCTH. YPAaBHEHUS NPSIMON H
OKPY’KHOCTH B KOOpAMHATaX, NEPECCUECHUE OKPYKHOCTEH U MPSMBIX.
MeTon KOOpAMHAT U €ro NPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJBHUKH. JlnMHA OKpy:kHOCTU. ['pamycHas u
paguaHHas Mepa yrjla, BBIYHCIEHWE JUIMH AYr OKpyXHocTeu. Ilnomans
KpyTa, CEKTOpa, CETMEHTA.

JIBWKEHUsS  MUIOCKOCTH W BHYTPEHHUE CHMMETpUH  QUTYp
(3meMeHTapHbIe npeacTaBieHus). [lapannensubiii nepenoc. [ToBopoT.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA ITPOI'PAMMBbBI
YYEBHOI'O KYPCA «'EOMETPUS» HA YPOBHE
OCHOBHOI'O OBHIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NMPOTrpaMMbl yuyeOHOro Kypca
«I'eoMeTpus XapaKTepU3yrOTCS:

1) naTpuoTHYeCcKOe BOCIMTAHHE:

IIPOSIBJICHUEM HHTEpEca K NPOLLIOMY M HACTOSIIEMY POCCHUHCKOU
MaT€MaTUKHU, LIEHHOCTHBIM OTHOLIEHWEM K JOCTHKEHMSIM DPOCCUMCKHUX
MAaT€MaTUKOB U POCCUMCKOM MAaTEMaTUYECKOW LIKOJbI, K MUCIIOJIb30BAHUIO
ATUX JOCTHXKEHHI B IPYTrUX HayKax W MPUKIATHBIX chepax;

2) rpamaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K  BBIMOJHEHUIO OOS3aHHOCTEM TpaKJaHWHA U
peanu3anuu €ro Imnpas, IPEICTABICHUEM O MATEMaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHMUS  PA3IMYHBIX  CTPYKTYp,  SBICHHUM, Mpouexyp
IpaKJaHCKOro 001ecTBa (HApUMeEp, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXJIEHHIO 3THYECKUX MpoOJeM, CBSI3aHHBIX C MPaKTUYECKUM
IIPUMEHEHUEM JIOCTHKEHUM HAYKH, OCO3HAaHWEM BaXXHOCTH MOPAIBHO-
TUYECKUX NPUHIIUIIOB B IEATEIIBHOCTU YYEHOTO;

3) Tpy10BOE BOCIIUTAHUE:



YCTAaHOBKOM HAa aKTHMBHOE y4YacTHE B PEHICHUM MPAKTUYECKHUX 3aj]ady
MaTeMaTU4YeCKON HaIpaBJICHHOCTH, OCO3HaHUEM BaYKHOCTH
MaTeMaTUYECKOro O0pa30BaHUS HA MPOTSHKEHUM BCEU KU3HM IS
yCHENTHON TTPO(EeCCHOHATEHOM IEATeTLHOCTH U PA3BUTHEM HEOOXOIMMBIX
YMEHUHN, OCO3HAHHBIM BBHIOOPOM U TIOCTPOCHUEM HWHAMBUAYAIbHON
TpaekTopuu OOpa30BaHMsI W JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYeCKOE BOCIIUTAHUE:

CIIOCOOHOCTHIO K SMOILMOHAIIBHOMY W ACTETUYECKOMY BOCHPUSITHIO
MaTEeMaTU4YeCKUX OOBEKTOB, 3ajay, PEHICHUH, pacCyXICHUM, YMEHUIO
BHUJIETh MAaTEMATUYECKNE 3aKOHOMEPHOCTHU B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O MO3HAHMSL:

OpUCHTaIMEN B JEATEIIbHOCTH HAa COBPEMEHHYIO CUCTEMY HAay4YHBIX
MpEACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHSA YEJIOBEKa,
OpUPOABLl U OOIIECTBA, MOHMMAHUEM MaTeMaTHYEeCKOW Hayku Kak chepsl
YEJIOBEYECKOW JEATENbHOCTH, 3TaloB €€ pa3BUTUS W 3HAYUMOCTH IS
pa3BUTUS  IIMBWIM3ALUHU, OBJIAJICHUEM  SA3bIKOM  MaTEMaTUKd U
MaTeMaTUYECKON KYyJIbTYpPOUM Kak CPeJCTBOM IO3HAHUS MUpPA, OBJIAJICHUEM
MPOCTENIIIMMY HaBbIKAMH HCCIIEIOBATENBCKON NEATEIbHOCTH;

6) puznveckoe Bocnuranue, GopMUpPOBaHHE KYJIbTYPHI 310POBbSA
U SMOLUMOHAJIBHOIO 0JIATONOJYYHSsI:

TOTOBHOCTBIO TMPUMEHSTh MaTeMaTHYECKUE 3HAHUS B HHTEpecax
CBOETO 3/I0POBbS, BEACHUS 30POBOr0 00pasa >XKU3HU (370pOBOE MUTAHUE,
cOAJIaHCUPOBAHHBIN PEKUM 3aHSATUN W OTHAbIXA, peryiisipHas (punyeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKA PEQPIICKCUHU, MPU3ZHAHUEM
CBOErO MpaBa Ha OMKMOKY M TAKOTO K€ MpaBa APYroro 4eiOBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTallMEN Ha MPUMEHEHUE MATEMATUUYECKUX 3HAHUMN JIJISl pEUICHUS
3alad B OOJACTH COXPAHHOCTH OKPYXKAIOIIEH Cpenbl, TUIaHUPOBAHUS
MOCTYNKOB U OIIEHKM HMX BO3MOXKHBIX MOCIEACTBUI MJi1 OKpYKarolen
Cpe/bl, OCO3HaHUEM TIJI00AJIbHOTO XapaKkTepa SKOJOTHMYECKUX MpoOJieM U
IIyTEeU UX pELICHUS,

8) ajmantauus K WU3MEHSIONIUMCH YCJIOBHAM CONHAJIBHOU U
NPUPOJHON cpeabl:



TOTOBHOCTBIO K JIEUCTBUAM B  YCIOBHUSAX HEOIPEAECIECHHOCTH,
IIOBBIIIICHUIO YPOBHA CBOEH KOMIIETCHTHOCTH 4Ye€pe3 IPaKTUYECKYIO
NEATENIbHOCTb, B TOM YMCJIE YMEHHUE YUYUTHCS y JPYTHUX JIIOJEH,
npuoOpeTaTh B COBMECTHOW JEATEIbHOCTH HOBBIE 3HAHMS, HABBIKH U
KOMIICTCHIIUH U3 OIIBITA IPYTHUX;

HEOOXOJUMOCTbIO B (POPMUPOBAHMU HOBBIX 3HAHWUW, B TOM YHCIE
(GopMyIupOBaTh UAEH, TOHITHS, TUIIOTE3bI 00 0OBEKTAX U SIBICHUAX, B TOM
YHClie paHee HEU3BECTHBIX, OCO3HABATH ACPHUIIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HaBAaTh CTPECCOBYIO CUTYallMIO, BOCIPHUHUMATH
CTPECCOBYIO  CHUTyallMI0  KaKk  BbI30B, TpeOylOIIUA  KOHTpMED,
KOPPEKTUPOBATh IPUHUMAEMBbIE PEIICHUS U AEHCTBUSA, (POPMYIHPOBATH U
OLICHMBATh PUCKHU U TIOCIEACTBUA, (DOPMUPOBATH OIBIT.

METANPEJMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble JlornyecKue AeicTBUA:

e BBUBISATH U XapaKTEPU30BaTh  CYIIECTBEHHBbIC  IPU3HAKHU
MaTeMaTHYECKUX OOBCKTOB, IIOHATHH, OTHOIICHUA  MEXIY
TTOHSATHUSIMH, dhopMyIHpOBaTh onpeaeaeHUs TIOHSTHI,
YCTaHABJIMBAaTh  CYIIECTBEHHBI  NpHU3HAK  KJIacCUUKAIUU,
OCHOBaHMSI AJi1 000OILIEHUSI U CPAaBHEHMS, KPUTEPUH MPOBOAMMOTO
aHaJIN3a;

e BOCHPHUHUMATH, (OPMYJIHUPOBATH M TPEOOPA30BBIBATH CYXKICHUS:
YTBEPAUTEIbHBIE W OTpUIIATENIbHBIC, CAUHUYHBIC, YacCTHbIE U
oO1111e, yCIOBHBIE;

e BBISBIATH MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H W
npoTuBOpeYrs B (aKkTax, IaHHbBIX, HAOMIOJACHUSX U YTBEPKICHUSX,
npeajaratb KpPUTEPUM IS BBISBJIICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JI€JIaTh BBIBOJIBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JICTYKTUBHBIX
Y MHJYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

e pa3bupaTh  JIOKAa3aTENbCTBA  MATEMATHYECKUX  YTBEPIKICHHIMA
(mpsiMble U OT MPOTHUBHOIO), MPOBOAUTH CAMOCTOSITEIBHO



HECJIOKHbIE J0Ka3aTeNIbCTBA MaTeMaTHYECKUX (axToB,
BBICTpAauBaTh  ApPryMEHTAlMIO,  HPUBOJUTH  NPUMEPbl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHNUS;
BBIOMpATh CcHoco0 penieHUss y4eOHOM 3adadyd  (CpaBHHMBATh
HECKOJIBKO BapHaHTOB PELICHUs, BBIOMpATh HanOoee NOaXOAAIINN
C Y4€TOM CaMOCTOSITEIILHO BbIACIIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KAaK HCCIIEAOBATENbCKANA HHCTPYMEHT
ITO3HAHMS, (bopMyIMpOBaThH BOITPOCBI, (bukcupyromme
OpPOTUBOpEUYHE, MPOOJIEMy, CaMOCTOSTEIbHO  YCTaHABIIMBATH
UCKOMOE M JaHHOEe, (POpPMHUpPOBaTH TUIOTE3Y, APIYMEHTHUPOBATh
CBOIO MO3ULIUI0, MHEHHE;

MPOBOJUTH MO CAMOCTOSTENIBHO COCTABJIEHHOMY IIJIaHY HECIOKHBIN
DKCIIEPUMEHT, HEOOJIbIIOE MCCIEIOBAHUE [0 YCTAaHOBJICHHIO
0COOEHHOCTEN MaTeMAaTUYECKOro 00BEKTa, 3aBUCUMOCTEN 00BEKTOB
MEXTy cOOOit;

CaMOCTOSITEILHO  (pOpMYJIUPOBaTh OOOOIIEHUSI W BBIBOABI IO
pe3yibTaTaM  MNPOBEIEHHOTO  HAOJIONEHHS,  UCCIEIOBAHMS,
OLIEHUBATh JTOCTOBEPHOCTH IMOJIYUEHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000ILIEHHI];

MPOTHO3UPOBAaTh BO3MOXHOE pa3BUTHE IIpolecca, a TaKkKe
BBIIBUTATh MPENOI0KEHUS O €r0 Pa3BUTUHN B HOBBIX YCIOBHUSX.

Pabora ¢ undpopmaunmeii:

BBISIBIIATH ~ HEJOCTATOYHOCTh M W30BITOYHOCTH HH(OpMaIUH,
JTAHHBIX, HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4K;

BBEIOMPATH, aHAJM3UPOBATH, CUCTEMAaTHU3UPOBATH u
WHTEPIPETUPOBATh HMHPOPMAIMIO PA3JIMYHBIX BHAOB H (hopm
MIPE/ICTABIICHNUS,;

BBIOMpATH (hOpMY IpeCcTaBlIeHUsS HHOOPMAIUU U WLTFOCTPUPOBATH
perraemMbie 3a7a4il CXeMaMu, JuarpaMmMaMi, WHOW TpaduKol U ux
KOMOMHAIIMSIMU;

OIICHMBATh  HAACKHOCT,  MHPOpPMAIMK IO  KPUTEPHSIM,
IPEIIOKEHHBIM yaUTeIeM WIH chopMyIUPOBAHHBIM
CaMOCTOSITEIIBHO.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA:



BOCIIPUHUMATh M (POPMYJIUPOBATH CYKIEHUS B COOTBETCTBHM C
YCIOBUSIMU M LIETSIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh
CBOIO TOYKY 3pEHHS B YCTHBIX M NHCHMEHHBIX TEKCTaX, IaBaTh
NOSICHEHHUA 10 XOAY peIIeHUs 3aJaud, KOMMEHTHUpPOBATh
HOJTyYEHHBIN Pe3yJIbTaT;

B X0J1¢ 00CYK/IeHHUS 33/1aBaTh BOIPOCHI MO CYLIECTBY 00CYX AaeMOM
TEMbl, NpPOOJEMBI, pelIaeMoll 3ajJaud, BbICKAa3blBaTb UJCH,
HAIlCJICHHbIE HA TIOMCK PELICHUS, COMOCTABISATh CBOU CYXKICHHS C
CYXJCHUSMH JPYTUX YYaCTHUKOB JMaiora, OOHapy>KHUBaTh
paznuuMe W CXOJACTBO MO3MIMHA, B  KOPpPEeKTHOM  (dopme
(bopMyIMpOBATh Pa3HOTIACHS, CBOM BO3PAKECHMUS,;

NPEJCTaBISITh PE3YNbTAaThl PEIICHUS 3aJadd, JKCIECPUMEHTA,
UCCJIEIOBAHMS, TIPOEKTa, CAMOCTOSATEIbHO BbIOMpaTh QopMmar
BBICTYIUICHHS C YY€TOM 3a/ad Mpe3eHTallMu M OCOOEHHOCTEH
ayJUTOPHH;

NOHMMAaTh U  HCIOJIb30BaTh IMPEUMYILIECTBA KOMaHAHOH U
WHIMBHUIYAIbHON paOOTHI MPH PEIICHUN yUeOHBIX MaTEMaTHUECKUX
3ajay;

OPUHUMATh LE€Jb COBMECTHOM JESATENIbHOCTH, IUIAHUPOBATh
OpraHU3allii0 COBMECTHON paboThl, pacnpenessTh BUILI PalOT,
JIOTOBAapUBaThCd, OOCYXKIaTh TMpoOLlECC U pe3yiabTaT padoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbiX (opmax paboTel (0OcyxaeHus, oOMeH
MHEHUSIMHU, MO3TOBBIE€ IITYPMBbI U JPYTHUE), BBHIIOJIHATH CBOIO YaCTh
paboThl U KOOPAMHUPOBATH CBOM JIEHUCTBUS C JIPYTUMH UJI€HAMHU
KOMaH/Ibl, OIEHUBATh KAYECTBO CBOETO BKJIa/la B OOIIHMIT MPOIYKT 1O
KpUTepusM, chOpMyINPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeiCTBUSA

Camoopranuzamnus:

CaMOCTOATEJIBHO COCTaBIIATH IUIAH, AJITOPUTM PEIIEHUs 3a1aun (WiIH
€ro 4acTb), BbIOMpATh CHOCOO pELIEHUS C YYETOM HMEIOLIUXCS
pPeCypcoB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHpPOBATh U
KOPPEKTUpPOBAaTh  BapHaHTbl  pELlIEHWH C  y4€TOM  HOBOM
uHdopMaIuu.



CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

e BIIQJIETh CIOCOOAMHM CaMOMPOBEPKHU, CAMOKOHTPOJIA Mpolecca u
pe3ysbTara peuieHus MaTEMaTUYECKOM 3a1auH;

e MpPEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PELICHUN
3a7la4l, BHOCUTb KOPPEKTUBBI B AECATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEILCTB, HAMIEHHBIX OLIMOOK, BHISIBJICHHBIX TPYAHOCTEH;

e OILICHUBAaTh COOTBETCTBHUE PE3YJIbTATA NEITEIBHOCTH MOCTABICHHOM
HEIM W YCIOBUSM, OOBSACHATh NPHUYMHBI JOCTHKEHUA WU
HEJOCTW)KEHUS UEIM, HaxOIWTh OMMOKY, [aBaThb OLEHKY
IpUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI

K koniry oOydenus B 7 kjacce 00y4yaromuics MOJIyYUT CIETYIOIINE
MPEIMETHBIE PE3YIIbTATHI:

Pacnio3naBaTh M3y4eHHBIE T€OMETPUUYECKUE (DUTYPBI, ONPEACIATh UX
B3aMMHOE  paCIOJIOKEHUE, M300paxkaTh TeOMETpUYecKue (UTYpHI,
BBINOJIHATH YEPTEXKHU 110 YCIOBUIO 3aaud. M3mMepsATs TUHEWHBIE U YITIOBbIE
BEJIMYMHBI. Pemiate 3a7aum Ha BBIUKMCIIEHUE JJIMH OTPE3KOB W BEJIMYUH
YIJIOB.

Jenate rpyOyro OIIEHKY JIMHEHHBIX U YTJIOBBIX BEJIMUUH MIPEAMETOB B
peaNbHOM KM3HU, Pa3MEpOB MPUPOJHBIX 00BEKTOB. Pazmnuare pasmepbl
ATUX OOBEKTOB MO MOPSIIKY BEIIUYUHBI.

CTpouTh YEPTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCA NPU3HAKAMYU PABEHCTBA TPEYTOJIbHUKOB, UCOJIb30BaTh
MPU3HAKKM U CBOMCTBA PaBHOOEAPEHHBIX TPEYrOJBHUKOB TIPH PEIICHUU
3a7a4.

[IpoBOAUTE  JIOTMYECKHE  PACCYXKAEHUS C  HCIOJIb30BAHHEM
T€OMETPUUECKUX TEOPEM.

[Tonb30BaThCA NpU3HAKaMU paBEHCTBA MPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB, CBOMCTBOM MEJHAaHbl, NPOBECAEHHOM K THUIIOTEHY3€
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PELIEHUNA T€OMETPUYECKUX 3a1a4.

OnpenensaTe NapayIeIbHOCTh MPSAMBIX C MTOMOIIBIO YIJIOB, KOTOPBIE
oOpa3zyeT ¢ HuUMHU cekymas. OnpenensTh MNapajuIebHOCTh MPSIMBIX C
IOMOIIBI0 PABEHCTBA PACCTOSSHUM OT TOYEK OJHOM MPSMOM 1O TOYEK
JIPYTOU MPSIMOU.
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PemaTe 3a1aumn Ha KjeT4yaTol Oymare.

[IpoBOIUTH BBIYUCICHUS W HAXOJUTh YHWCIOBbIE W OYKBEHHBIC
3HAQYEHHS YIJIOB B T€OMETPUUYECKHX 3aJadyax C HCHOJIb30BAHUEM CYMMBI
YTJI0B TPEYTOJLHUKOB 1 MHOTOYTOJIEHUKOB, CBOMCTB YTJIOB, 00pa30BaHHBIX
IpU TIEPECEYEHUU JBYX MapajUIeIbHBIX MNPSIMBIX CeKylieil. Pemats
MPAKTUYECKUE 3aa4l HA HAXO0KJICHHUE YIJIOB.

Bianerp TNOHATHEM TE€OMETPUYECKOIO MECTa TOYEK. YMETh
OTIPEEISITh OMCCEKTPHUCY YIJIa U CEPEIUHHBIN MEPICHIUKYISP K OTPE3KY
KaK F€OMETPUYECKUE MECTA TOYEK.

@opMyIUpOBaTh OMNPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl U
JMaMETpa OKPYKHOCTH, MOJIb30BATHCS UX CBOMCTBAMHU. YMETh MPUMEHATH
ATH CBOMCTBA IPU PEIICHUU 3a7a4.

Brnagete MOHSATHEM ONMMCAaHHOW OKOJO TPEYTrOJIbHHKA OKPY>KHOCTH,
yMeTb Haxoauth €€ 1eHTp. I[lomp3oBaThcs ¢akTaMu O TOM, YTO
OMCCEKTPHUCHI YIIIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OJHOM TOYKE, U O TOM,
YTO CEpEIUHHBIE TMEPIECHAMKYJSIPl K CTOPOHAM  TPEYroJIbHUKA
MEPECEKAIOTCS B OJTHOM TOYKE.

Brnagete mnoHATHEM KacaTEIbHOW K OKPYXHOCTH, ITOJIb30BaThCS
TEOPEMOH O MEPIEHIUKYIISIPHOCTH KAacaTeIbHOW U paguyca, IPOBEAEHHOTO
K TOUKE KaCaHHUsl.

[Tonp30BaThCs MPOCTEUIIMMU T€OMETPUUYECKUMH HEPABEHCTBAMU,
MOHUMATh UX MPAKTUYECKUIN CMBICII.

[IpoBOIUTE OCHOBHBIE TE€OMETPUUECKHE TMOCTPOCHUS C MOMOIIBIO
LUPKYJIS U TUHEUKU.

K koniry oOydenus B 8 kj1acce 00y4aromuics MOJyYUT CIETYIOIINE
MPEIMETHBIE PE3YIIbTATHI:

Pacnio3HaBaTh OCHOBHBIC BHUbI YETHIPEXYTOJIBHUKOB, UX AJIEMEHTHI,
MOJIb30BAaThCSl UX CBOMCTBAMU IPHU PEIIEHUU T€OMETPUUECKUX 3a/1au.

[IpuMeHATh CBOMCTBA TOYKM IMEPECEUEHUS] MEIWAaH TpPEeYroJbHUKA
(LleHTpa Macc) B pelIeHrHU 3aj1ad.

Brnanerr mnoHsTHEM cpeaHeW JWHUM TPEYroJibHUKAa U TpareluH,
NPUMEHITh WX CBOMCTBA TMpPU PEHICHUH TEOMETPUUECKUX 3ajad.
[Tonp3oBateca Teopemon ®aneca W TEOPEMOM O MOPONOPLMOHATIBHBIX
OTpe3Kax, MPUMEHSTh UX JJI PEIICHUS MPAKTUYECKUX 3a]1a4.
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[IpumeHsATh nOpuU3HAKU TOJMOOHMS TPEYrOJbHUKOB B  PEIICHHUH
reOMETPUYECKUX 3a/1ay.

[Tone3oBathest TeopeMoit [Tudaropa ans pemieHns reoMeTpuIecKux u
pakTUYeCKuX 3a1ad. CTpOUTh MAaTEMATUUYECKYIO MOJIENb B IPAKTUUECKUX
3aJlayax, CaMOCTOSATEIbHO JENaTh YepTEXK U HAXOJUTh COOTBETCTBYIOIIHE
JUTHHBI.

Bnanets MOHATUSIMU CHHYyCa, KOCMHYCa M TaHTE€HCAa OCTPOro Yyria
IPSIMOYTOJIBHOTO TpeyrojibHUKa. [loap30BaThcsl 3TUMHM MOHATUSAMHU IS
pElIeHUs IPAKTUYECKUX 3aa4.

Bbruncnsate (pa3auuHbIME crioco0aMu) IUIOIIA[b TPEYroJIbHUKA U
IUIOIIaId  MHOTOYTOJbHBIX (uryp (moiw3ysch, IA€ HE0OXOIUMO,
KAJIbKYJIATOpOM). [IpUMEHSATh MOJy4YEeHHbIE YMEHUS B NPAKTUYECKUX
3a/1ayax.

Brnagetp MOHATUAMHM  BIHMCAaHHOTO M UEHTPAJIBHOIO  YIUIA,
UCIIOJIB30BaTh TEOPEMBI O BIIMCAaHHBIX YIVIAX, YIVIAX MEXIAY XOpAAMH
(cekyuumMHu) W yrie Mexay KacaTeJbHOM M XOpAOM IMpH pelleHUuu
F€OMETPUYECKUX 3a]aY.

Brnanete NOHSATHEM ONHUCAHHOTO YETBIPEXYTOJbHUKA, NPUMEHSTh
CBOMCTBA OMMCAHHOTO YETHIPEXYTOJIBHUKA IIPU PELIEHUU 3aa4.

[IpuMeHsATh TOJIy4eHHBIE 3HAHMS HA MPAKTUKE — CTPOUTH
MaTeMaTU4YeCKHe MOJEIM A 3a7ady peajbHOM KU3HU U TMPOBOAMTH
COOTBETCTBYIOIIUE€  BBIYMCIEHHMS C  NPUMEHEHWEM  TOoJ00MsS |
TPUTOHOMETPUH (ITOJIB3YSICh, IJI€ HEOOXO0IUMO, KaJbKYJISTOPOM).

K koniry oOydenus B 9 kiacce 00y4aromuics MOJIyYUT CICTYIOIIHNE
IIPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUUECKHE (PYHKIIMU OCTPBIX YIIIOB, HAXOAMUTH C MX
MOMOILBIO  PA3JIMYHBbIE  BJIEMEHTHl MOPSIMOYTOJBHOTO  TPEYroJbHUKA
(«peleHre TPSMOYTOJBHBIX TPEYTrOJIBLHUKOBY»). HaxoauTh (C MOMOIIbIO
KaJIbKYJIATOPA) AJIMHBI U YTJIbI AJ1s1 HETAOJMYHbIX 3HAYCHH.

[Tonb3oBaThCA dbopmynamu IPUBEACHUS " OCHOBHBIM
TPUTOHOMETPUUECKUM  TOXKJIECTBOM [IJISl HAXOXKIEHUS COOTHOLIECHUH
MEXIY TPUTOHOMETPUUECKUMU BETUUHMHAMM.

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JJII HAXOXKICHHS
pa3IMYHBIX 3JIEMEHTOB TPEYTrOJbHUKA ((PELIEHHE TPEYTrOJIbHHUKOBY),
MPUMEHSTH UX MPU PEIICHUH T€OMETPUUYECKHX 3a/1ay.
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Bnagerp MOHATHSAMHU TMpeoOpa3oBaHMsl MOM0OHS, COOTBETCTBEHHBIX
2JIEMEHTOB TOMO0OHBIX ¢uryp. Ilonp3oBaThCs CBOWCTBaMH T0100MS
MIPOU3BOJIBHBIX (PUTYP, YMETh BBIUUCIATH JJIMHBI W HAaXOIWUTh YIJBI y
nonoOHeIX Quryp. IlpumeHsTs cBoicTBa TOMOOHMS B MPAKTHYICCKUX
3a/layax. YMETh MPUBOJUTH MPUMEPHI MOJOOHBIX (PUTYp B OKPY>KaIOIIEM
MUpE.

[Tome30BaThCs TeOpeMaMH O TMIPOW3BENCHUU OTPE3KOB XOpI, O
MIPOU3BEIICHUH OTPE3KOB CEKYIIHX, O KBapaTe KacaTeIbHOM.

[Tomp30BaThCA BEKTOpaMH, IMOHUMATh MX TEOMETPHUCCKHH W
bu3MYeCKUul CMBICT, TPUMEHSATh HMX B PEHICHUH TIECOMETPUYECKUX H
busnueckux 3anad. [IpuMeHATH CKaldsipHOE MPOU3BEICHUE BEKTOPOB IS
HaXOXKJEHUS JUTH U YTJIOB.

[Tomp30BaTHCS METOAOM KOOPAWHAT Ha TJIOCKOCTH, IPUMEHSTH €r0 B
PEIICHUH TeOMETPUUCCKUX U MTPAKTUYECKHUX 3a]1a4.

Brnanets MNOHATUSMM  NPAaBWIBHOTO  MHOTOYTOJIbHUKA, JIJTUHBI
OKPYXHOCTH, JUIMHBI JTYTHM OKPY>KHOCTH M paJMaHHOW MEphl yria, YMETh
BBEIYHCIIATh TUIOMIAAb Kpyra W ero dacted. [IpuMeHSATh MOIydeHHBIC
YMEHUS B MPAKTHUECKHUX 3a/1adax.

Haxonuth ocu (MU TEHTPBI) CUMMETpUU (GUTYp, TNPUMEHSTH
JIBIKEHUS TIJIOCKOCTH B MPOCTEHIIINX CITydasX.

[IpumMeHATh TIONyYCHHBIC 3HAHWS HA TMPAKTHKE — CTPOUTH
MaTeMaTUYeCKHe MOJSIN IS 3a7ad peajbHOW JKU3HW W TPOBOJHTH
COOTBETCTBYIOIINEC  BBIYMCIICHHWS C  NPUMEHEHHWEM  TOJ00MS |
TPUTOHOMETPpUUECKNX  (QYHKIUKA  (MONB3YsCh, TA€  HEO0OXOAUMO,
KaJIbKYJATOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HanmenoBaHmue pa3jiesioB U TeM
Ne i/
NMPorpamMmbl

[Tpocreiimue reomeTpudeckue GUrypbl
1 ux cBoiicTBa. U3Mepenne
TCOMETPHUICCKUX BCIIUINH

TpeyronpHuKH

[TapayenpHble psAMBIE, CyMMa YIJIOB
TPEYroJIbHUKA

OxpyxHOCTb U KpyrT. ['eomeTpuueckue
IIOCTPOEHUS

[ToBTOpeHwue, 006001IeHNE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

Bcero

14

22

14

14

68

KoauuecTBO 4acoB

Konrpoabubie IIpakTuueckue
padoThI padoThI

1

1

1

1

4 0

14

DJIEeKTPOHHbBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/71415¢e2e

bubmuorexa [JOK
https://m.edsoo.ru/7f415¢e2¢

bu6anoreka LIOK
https://m.edsoo.ru/7f415¢e2¢

bu6anoreka LIOK
https://m.edsoo.ru/7f415¢e2¢

bu6anoreka LIOK
https://m.edsoo.ru/71415¢e2e



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 KUIACC

Ne
n/n

KoaudecTBO 9acoB

HaunmenoBaHmue pa3xesioB 1 TEM

NMPoOrpamMmblI Bcero

YeTpIpEXyroIbHUKN 12

Teopema ®aneca u Teopema o
IIPONOPLUOHAIIBHBIX OTPE3KAX, OA00HBIE 15
TPEYroJIbHUKU

ITnomans. Haxoxxaenne miomnaaeu
TPEYroJIbHUKOB M MHOTOYTOJIBHBIX (hUTYP. 14
[Tnomanu nono6HbIX puryp

Teopema [Iudaropa u Hauana

10
TPUTOHOMETPHUHU
Vsl B OKpyKHOCTU. Brincannsie n
OIMCAHHBIE YETBIPEXYTOJIbHUKH. 13
KacarenbHble k okpyxHOocTH. Kacanue
OKPY>KHOCTEN
[ToBTOpenwue, 06001IeHNE 3HAHUIA 4

15

KonTposbHbie
padoThI

IIpakTn4yeckue
padoThI

DJIEeKTPOHHbBIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

bubmuorexa [JOK
https://m.edsoo.ru/7{f417¢18

bubmnoreka IIOK
https://m.edsoo.ru/7f417¢18

bubmnoreka IIOK
https://m.edsoo.ru/7f417¢18

bubanoreka LIOK
https://m.edsoo.ru/7f417¢18

bubanoreka LIOK
https://m.edsoo.ru/7f417¢18

bubnunorexa LIOK
https://m.edsoo.ru/7f417¢18



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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68
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9 KUIIACC

Ne i/

KoaudecTBO 9acoB

HaunmenoBaHmue pa3xesioB 1 TEM

NMPOrpaMmblI Bcero

Tpuronometpus. TeopemMbl KOCHHYCOB U

16
CUHYCOB. Pelienue TpeyroibHUKOB
[IpeoOpazoBanue moa00wms.
Metpuueckrue COOTHOIICHHUS B 10
OKPYKHOCTHU
Bexkropsl 12
JlexapToBbI KOOPIMHATHI HA TNIOCKOCTH 9
[TpaBuibHBIE MHOTOYTOJILHUKH. [{rHa
OKPYXHOCTH | ILIOMIAAb KpyTa. 8
Brruucnenune momanein
JIBM>KEHUS TNIOCKOCTH 6
[ToBTOpenwue, 0600IIEHNE, 7

cHCTeMaTHU3alus 3HaHU!

17

KonTpoabHbie
padoThI

IIpakTn4yeckue
padoThI

DJIEeKTPOHHbBIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

bubmuorexa [IOK
https://m.edsoo.ru/7f41al2c

bubmuorexa [IOK
https://m.edsoo.ru/7f41al2c

bubnuorexa [JOK
https://m.edsoo.ru/7f41al2c

bubanoreka LIOK
https://m.edsoo.ru/7f41al2c

bu6nuorexa [IOK
https://m.edsoo.ru/7f41al2c

bu6nuorexa [IOK
https://m.edsoo.ru/7f41al2c

but6mmoreka [IOK
https://m.edsoo.ru/7f41al2c



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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68
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