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INOACHUTEJIBHASA 3AIINCKA

['eomeTpust Kak OJIMH U3 OCHOBHBIX Pa3/e0B MKOJbHOW MaTEMAaTHKH, UMEIOIIUN CBOEH
eNIbI0 00ECTIEYNTh N3YUeHHE CBOMCTB U pa3MepoB (GUTyp, UX OTHOIICHUH U B3aUMHOE
pacIoI0KeHUe, OIIMPAETCS Ha JIOTUYECKYIO, JOKA3aTeNNbHYIO JIMHHIO. [[eHHOCTh H3ydYeHMs
reOMEeTPUH Ha YPOBHE OCHOBHOTO 001IeT0 00pa30BaHus 3aKII0YAETCS B TOM, YTO 00ydaroHiics
YUUTCS IPOBOAUTH JOKA3aTEIIBHBIE PACCYKACHUS, CTPOUTH JIOTHYECKUE YMO3AKIIIOUEHUS,
JI0Ka3bIBaTh UCTUHHBIE YTBEPKACHUS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOAUTH
paccyXIeHUs «OT IPOTUBHOIO», OTIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIHpPOBaTH OOpAaTHBIE
YTBEPKACHHUS.

BTopoii 1enbro n3y4eHus: TeOMETPUU SABIIETCSA UCIIOIb30BAHNE €€ KaK MHCTPYMEHTA IIpU
pELIEHUN KaK MaTeMaTH4YECKHX, TaK U MPAKTUYECKUX 33]1a4, BCTPEUAIOIUXCS B PEAIbHOM JKU3HHU.
OO0yuaronuiics JOJDKEH HAyYUThCS ONPEACIUTh TEOMETPHUECKYIO (DUTYDY, OIHCAThH CIIOBAMHU
JTAaHHBIM 4epTEX WIN PUCYHOK, HAUTH IUIOIIA/lb 3eMEIbHOI0 Y4acTKa, paCCUUTaTh HEOOXOAUMYIO
JUITMHY OTITOBOJIOKOHHOTO Ka0esst i TpedyeMble pa3Mephl rapaxa Juis aBTOMOOWIst. DToMy
COOTBETCTBYET BTOpAsi, BBIUUCIUTEIbHAS JIMHUA B U3y4eHUU reomeTpud. Ilpu pemenun 3agau
IPAKTUYECKOI0 XapaKkTepa 00y4aroIuics yUuTCcsl CTPOUTh MATEMAaTHYECKHE MOJIEIU pPealbHbIX
JKU3HEHHBIX CUTYalUil, IPOBOJUTH BBIYMCIICHUS U OLIEHUBATh aIcKBaTHOCTH MOJIYyYEHHOIO
pe3yJibTara.

Kpaiine Ba)xHO MOIYEPKUBATH CBSI3M TEOMETPUH C APYTUMH YU€OHBIMU IIPEMETaMHU,
MOTHUBHPOBATh UCIOJIb30BATh ONPEIEICHHSI TEOMETPUUECKUX (PUTYP U MOHITHH, JEMOHCTPUPOBATD
IPUMEHEHHE TIOTYYEHHBIX YMEHUN B (PU3UKE U TEXHUKE. DTU CBSA3U HauboJsee SpKo BUAHBI B TEMax
«Bekrops,

«Tpuronomerpuueckue cooTHouIeHus», «Metoa koopauna» u «Teopema Iludaropar.

Y4eOHsIit kKypc «['eoMeTpHsi» BKIIOYACT CISAYIONUE OCHOBHBIC PA3/IeIIbl COICPIKAHMUS:
«['eomerpuueckue GUrypsl U UX CBOMCTBa», «M3MepeHre reoMeTpUIECKUX BETHUUHY, «JleKapTOBbI
KOOPJAWHATHI Ha TUIOCKOCTHY, «BekTopr», «/[Brxkenus miockoctny, «IIpeodpasoBanust mogoous».

Ha u3ydenue yue6Horo Kypca «I'eomerpus» otBoautcs 204 yaca: B 7 kiacce — 68 gacos (2
yaca B HeJIeNI0), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 68 yacoB (2 yaca B
HEJIEIIO).

COJAEPKAHUE OBYYEHUSA

7 KITACC

HauansHbie nouaTus reomerpun. Touka, npsimasi, OTpE30K, JIyd. YT01. Buasl yrios.
Beprukanbhbie U cMeXHBIE YIUIBL. buccekrpuca yria. JIomanas, MHOroyrojsHUK. IlapannensHocTs
Y NIEPIEHANKYIAPHOCTD IPSIMBIX.

Cummerpuunsble ¢purypsl. OCHOBHBIE CBOMCTBa OCeBON cuMMeTpuu. [Ipumepsl cuMMeTpuu B
OKpyXaromieM Mupe. OCHOBHBIE TOCTPOCHHUS C IOMOIIBIO LIUPKYIIS U TUHEUKU. TpeyroabHUK.
BricoTa, Mennana, 6uccekTprca, X CBOHCTBa. PaBHOOEIpeHHBIN U paBHOCTOPOHHUI
TPEYroJIbHUKHA. HepaBeHCTBO TpeyroJbHUKA.

CBoiicTBa U pU3HAKU paBHOOEIPEHHOT0 TpeyroibHuKa. [Ipr3Haku paBeHcTBa
TPEYTOJIbHUKOB.

CBolicTBa ¥ NPU3HAKY MMAPAJIJIENBbHBIX MPsAMbIX. CyMMa yriaoB TpeyrojapHuKa. BHenHue
YTJIbI TPEYTOJIBHUKA.

IIpssMOyTONIBHBIN TpeyroiabHuK. CBOHCTBO MeUaHbI IIPSIMOYT'OJIBHOTO

TPEYTOJIbHUKA,IPOBEAEHHON K runorenyse. IlpusHaku paBeHCTBA
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpAMOYTroabHBINA TPEYTONBHUK C YoM B 30°.

HepaBeHcTBa B reoMeTpUu: HEPABEHCTBO TPEYTOJIbHHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema o 0oJIbIIeM yriie U 00JbIIeH CTOPOHE TPEYTOIbHUKA.

[lepneHauKyIsIp ¥ HAKJIOHHASA.

I'eomeTpuyeckoe MecTo ToYeK. bruccekTpuca yria u cepeJuHHbIN NEPIICHIUKYIAP K
OTpE3Ky KaK F€OMETPHYECKHE MECTa TOYCK.

OKpy’KHOCTb U KpYT, XOpJa U TUaMeTp, UX CBOICTBa. B3auMHoe pacnonoxeHue



OKpPY>KHOCTH M npsiMoii. KacarenbHas v cekyias K OKpyHOCTH.

OKpy’KHOCTb, BIUCAaHHAs B yrojl. BrimcaHnHasi 1 onycaHHas OKPYKHOCTH TPEYroJIbHUKA.
8 KJIACC

YersipéxyronpHuku. [lapannenorpamMm, ero npusHaku u cBoiictBa. YacTHble ciiyyau
napaiesorpaMMoB (IPSIMOYTOJIBHUK, POMO, KBaapaT), MX MpU3HAKU U cBoiicTBa. Tpamenus,
paBHOOOKas Tparienus, e€ cBoicTBa U npu3Haku. [IpsmMoyronbHas Tpaneuus.

Meron yasoenust meauansl. LlenTpanibHas cummerpus. Teopema Darneca u Teopema o
MPONOPUMOHANIBHBIX OTpe3Kkax. CpelHue JTUHUM TPEeyrojbHUKa U Tpaneuuu. L{entp macc
TPEYrOJIbHUKA.

[Tonobue TpeyronbHUKOB, Ko dumment nomodus. [IpusHaku moqo0us TPEyroJIbHUKOB.
[Tpumenenue mo1o0Ust P PEIICHUH MTPAKTUYECKUX 3a7au.

CgoiicTBa miomazae reomerpuueckux ¢puryp. @opMyisl A5 IIOMAAN TPEYroJIbHHKA,
napasuiesorpaMma, pomoa u tpaneuuu. OTHOILIEHHE MJIOAACH MOA00HBIX pUryp.

Brruncnenue miomaaeii TpeyroibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaTO Oymare.
Teopema [Tudaropa. [Ipumenenue Teopemsl [ludaropa npu perieHnn npakTHYECKUX 3a1ad.

CuHyc, KOCUHYC, TAHT'€HC OCTPOr0 yrja MpsSIMOYroJbHOT0 TpeyrojibHuka. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. TpuroHomerpuueckue GyHkuuu yrios B 30, 45 u 60°.

BrnucanHble ¥ IEHTPAJIBHBIE YIUIBI, YTOJI MEXIY KacaTeJIbHOW U XOPJIOU. YTIIbI MEXIY
XOpJlaMHU U CeKyIIMMU. BrircanHble U onMcaHHbIE YEThIPEXYTOJIbHUKU. B3auMHoe pacnonoxeHue
IBYyX oKkpyxHOcTel. Kacanue okpyxHocTei. O0mie kacaTenbHbIe K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanresc yrios oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
DopMyIIbI IPUBEICHUS.

Pemenne TpeyronbHukoB. Teopema KOCMHYCOB M Te€OpeMa CUHYCOB. Pelienne
IIPAaKTUYECKUX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpa3zoBanue noxodus. Ilogobre cOOTBETCTBEHHBIX HJIEMEHTOB.

TeopeMa 0 IpOU3BEAEHUN OTPE3KOB XOP, TEOPEMBI O IPOU3BEICHNUN OTPE3KOB CEKYIIHX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

BexTtop, nirHa (Mo1yJib) BEKTOpPA, COHAIIPABJICHHbIE BEKTOPBI, TPOTUBOMOIOKHO
HaIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONI€palK HaJ
BEKTOpaMH. Pa3ioxeHne BEeKTopa 10 IByM HEKOJIJIMHEApHBIM BeKTopam. KoopauHaTel BEKTOpA.
CkanspHO€E TPOU3BENECHNE BEKTOPOB, IPUMEHEHUE NIl HAX0XKI€HUS JAJIUH U YTJIOB.

JlexapToBbI KOOPAMHATEI HA IJIOCKOCTH. Y paBHEHUS NIPSIMOM U OKPYKHOCTH B
KOOpJMHATAaX, [IEPECEUECHUE OKPY)KHOCTEN U IPSIMBIX. MeTOI KOOpAWHAT U €r0 IPUMEHEHUE.

IIpaBunbpHBIE MHOTOYTOJIBHUKH. JJIMHA OKpYyKHOCTHU. ['pagycHas u paguaHHas Mepa yria,
BBIUNCJIEHHE JUIMH OyT OKpykHOCTeH. [Tnomane kpyra, cekTopa, cerMeHra.

JIBuKeHMsI IIIIOCKOCTU ¥ BHYTPEHHHE CUMMETPUHU (HUTYp (1€MEHTapHbIE IPEICTaBICHHUS).
[TapaytensHslil nepeHoc. 1loBopor.

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI
JINMYHOCTHBIE PE3VJIbTATHI

JlngHOCTHBIE PE3YIbTATHl OCBOCHHS IPOTPaMMBbI yaeOHOTO Kypca «I'eomeTpusi»
XapaKTEPU3YIOTCS:

MaTPUOTUYECKOE BOCITUTAHUE:

MPOSIBIICHUEM MHTEpPECA K MPOLUIOMY U HACTOALLIEMY POCCUICKON MATEMATHUKH,
LIEHHOCTHBIM OTHOIIIEHUEM K JIOCTHKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUHCKOMN
MAaTeMaTUYECKOM IIKOJIbI, K UCIIOJIB30BAHUIO ITUX JOCTHKEHUM B IPYTHX HAYKaX U MPUKIIAIHBIX
chepax;

rpaXkJaHCKOE U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJITHEHHIO O0SI3aHHOCTEH TpakIaHWHA U PeaTU3alliK €To Mpas,
MPEJICTABICHUEM O MaTEMAaTHYECKIX OCHOBAX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,



MIPOIIeyp TPaKIaHCKOTO O0IIeCTBa (HAIIPUMED, BBIOOPHI, OMTPOCH), TOTOBHOCTHIO K OOCYKACHHUIO
ATUYECKHUX MPOOIIEM, CBSI3aHHBIX C MPAKTUISCKUM MPUMEHEHUEM JTOCTHKEHU N HAyKH, OCO3HAHUEM
B2XHOCTH MOPATbHO-ITHYECKHUX MPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;

TPYZOBOE BOCIIUTAHHE:

YCTaHOBKOMW Ha aKTUBHOE y4acTHE B PEIICHUU MPAKTHUECKUX 33]]a4 MaTeMaTHUECKOU
HaNpaBJICHHOCTH, OCO3HAHUEM BXHOCTH MAaTEeMaTHYECKOTO 00pa30BaHUs Ha MPOTSHKEHUH BCEH
YKU3HH IS YCTIICITHOM MPO(ECCHOHATLHON ACATEIBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMECHUH,
OCO3HAHHBIM BHIOOPOM U TIOCTPOCHUEM HHIUBUAYATbHON TPACKTOPHH 00pa30BaHUS U KU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

ACTETUYECKOE BOCIIUTAHUE:

CHOCOOHOCTHIO K IMOIIMOHAIEHOMY U 3CTETHUYECKOMY BOCHPHUSATHIO MAaTEMaTHYECKUX
00BEKTOB, 3a/1a4, PEUICHUI, PACCYKICHHUH, YMEHUIO BHIETh MATEMATUICCKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

[ICHHOCTH HAYYHOTO ITO3HAHHMS:

OpHUEHTAIMEH B ACATEIHHOCTH Ha COBPEMEHHYIO CHCTEMY HaYYHBIX MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIIOBEKA, IPUPOJIBI U OOIIECTBA, TOHUMAHUEM
MaTeMaTHYECKOW HAyKH KaK c(hepbl UeIIOBEUECKOMN NesITeTLHOCTH, ITAIIOB €€ pa3BUTHUS U
3HAYMMOCTH JIJISl PA3BUTHS [IMBUJIM3AIIMHU, OBJIaICHUEM S3bIKOM MAaTEeMATHKU U MATEMaTHYECKOM
KYJBTYpPOH KaK CPEACTBOM IMO3HAHHS MUPA, OBJIaICHUEM MTPOCTEUIIIMMU HaBBIKAMHU
UCCIICIOBATEIbCKON JICATEIIbHOCTH;

¢u3nveckoe BocnuTanue, GOPMUPOBAHHUE KYJIbTYPHI 370POBbSI U SMOIIMOHATIHLHOTO
OJaromnoyyyus:

TOTOBHOCTBIO ITPUMEHSATh MaTEMAaTHIECKHE 3HAHUS B UHTEPECaX CBOETO 370POBBS, BEICHUS
3I0POBOT0 00pa3a KMU3HU (3I0pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATHIA U OT/IbIXA,
peryinsipHast Gpu3nvecKas akTHBHOCTh ), COOPMHPOBAHHOCTHIO HaBbIKA peIeKCHH, TIPU3HAHHEM
CBOETO TpaBa Ha OIMIMOKY M TAaKOTO JKE MpaBa JPyroro 4eiioBeKa;

HKOJIOTHYECKOE BOCTIUTAHHE:

OpHUEHTAIlMel Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HAHUI JUIS PEIIeHuUs 3a1a4 B 00JIacTH
COXPaHHOCTH OKPY)KAIOIIEH Cpe/Ibl, TNIAHMPOBAHUS TIOCTYITKOB M OIICHKH UX BO3MOKHBIX
MOCTIEACTBUM JIsI OKPYXKAIOIIEH Cpe/ibl, 0CO3HAHUEM TII00AIbHOTO XapaKTepa dKOJIOTHUECKUX
mpoOJIeM U yTeH UX PEIICHHS;

aJlanTanus K U3MEHSIOIMIMMCS YCIOBUSM COLUATIBHON U IPUPOTHON CpeIbl:

TOTOBHOCTBIO K JISHCTBUSIM B YCIIOBHSIX HEOMPEIEIEHHOCTH, TIOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO IeATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y APYTUX
JFO/IeH, MPHOOpETaTh B COBMECTHOM IESATEIbHOCTH HOBBIC 3HAHMSI, HABBIKH U KOMITETCHIINU U3
OTIBITA IPYTHX;

HEOO0X0MMOCTBIO B (POPMHUPOBAHNHU HOBBIX 3HAHUH, B TOM YHCIe (HOPMYyITUPOBATh UICH,
MOHSITHS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSX, B TOM UHCJIe paHee HEeU3BECTHBIX, OCO3HABATh
JneGUIHUTHI COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAINIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIHIO
KaK BBI30B, TPEOYIOIMNN KOHTPMEP, KOPPEKTHPOBATH IPUHUMAEMBIC PEIICHUS U JICHCTBUS,
(dbopMyITHUpOBaTh U OLIEHUBATH PUCKU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3VJIbTATHI

[To3HaBaTenbpHBIC YHUBEPCAIbHBIC YUeOHbBIE NeCTBUs ba3zoBbie Tornueckue 1eCTBUS:

BBISIBJISITh M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKN MaTeMaTHIECKIX O0BEKTOB,
MOHSATUHM, OTHOIIIEHUHN MEXITY TOHATUIMH, (POPMYIUPOBATEH OMPEIEICHUS MTOHATHH, YCTaHABINBATh
CYIIECTBEHHBIN MPHU3HAK KIaCCH(PUKAIIUU, OCHOBAHHUSI JIJIsl 0OOOIICHUS U CPABHEHUS, KPUTEPUU
IIPOBOJIMMOIO aHAJIN3A;

BOCTIPUHUMATE, OPMYITUPOBATEH U MPE0oOPa30BBIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpHUIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

BBISIBJISITH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOpEYHs B paKTax,
TAHHBIX, HAOJIOICHUAX U YTBEPKACHUSIX, Mpe/uiaraTb KpUTEPHH JIJIs BBIABICHUSI 3aKOHOMEpPHOCTEN
U IIPOTUBOPEYHNIA;



JIeJIaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUECHHI 110 aHAJIOTUH;

pa3dupath JOKa3aTeNbCTBA MATEMATUYECKUX YTBEPKIEHUH (MIPSAMBIE U OT IPOTUBHOTO),
IPOBOJUTH CAMOCTOSITEIILHO HECIIOXKHBIE JOKA3aTeIbCTBA MATEMATUYECKUX (PaKTOB, BBICTPAUBATh
apryMeHTaluIo, IPUBOIUTH PUMEPHI M KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE
paccyX/IeHus;

BbIOMpATh cr1oco0 penieHus yueOHo 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHHUS,
BBIOMpPATh HaNOOJIee MOIXOAAIIHNHA ¢ Y4ETOM CAMOCTOATEIBHO BBIACICHHBIX KPUTEPUEB).

ba3oBble nccnenoBaTenbcKue A1eUCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIeI0BATENbCKIII HHCTPYMEHT MO3HaHUsL, (POPMYIUPOBAThH
BOIIPOCHI, (PUKCUPYIOIIKE IPOTUBOPEUHE, IPOOIEMY, CAMOCTOSITENIFHO YCTaHABINBATH HCKOMOE U
naHHoe, GOpMUPOBATH THIIOTE3Y, apPTYMEHTHPOBAThH CBOIO MMO3UIINIO, MHEHHE,

IIPOBOAMTH 10 CAMOCTOSATEIBHO COCTABJIEHHOMY IJIAaHY HECIOXHBIA AKCIIEPUMEHT,
HEeOO0JIbIIIOE HCCIIEI0BAaHUE 10 YCTAHOBICHUIO 0OCOOEHHOCTENH MaTeMaTUYECKOT0 OObEKTa,
3aBUCHUMOCTEN 0OBEKTOB MEXKIY COOOI;

CaMOCTOSTENbHO (POPMYITUPOBATH 000OIIEHHUS U BHIBOJBI IO Pe3yIbTaTaM MPOBEAEHHOTO
HaOJII0/IEHUS, UCCIIEI0BAaHNUS, OLIEHUBATh JOCTOBEPHOCTD IOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U
000011IeHMI;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHUE MPOIIECCa, @ TAKXKE BbIABUTaTh IPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmarueii:

BBISIBJISITH HEJOCTATOUHOCTh U U30BITOYHOCTH HH(POPMAINH, TAHHBIX, HEOOXOIUMBIX AJIs
pelIeHus 3a/1a4H;

BbIOHpATh, aHATH3UPOBAThH, CHCTEMAaTU3UPOBATh U MHTEPIPETHPOBATH HHPOPMALIHIO
Pa3IUYHbBIX BUJIOB U (POPM INpEACTABICHUS;

BbIOUpaTh PopMY MpecTaBICHHsI MHPOPMAIMK U WILTIOCTPUPOBATH pellaeMble 3a1a4u
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO KPUTEPHSIM, IPEATIOKEHHBIM YUUTEIEM HITH
c(OpMyJIMPOBAHHBIM CAMOCTOSITENIBHO.

KomMMyHHKaTHBHbBIE YHUBEPCATIbHBIC YU€OHbBIE IEHCTBUS:

BOCIPUHUMATh U (OPMYIUPOBAThH CYXACHUS B COOTBETCTBUU C YCIOBUAMHU U LENSIMU
o011eHus, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MMChbMEHHBIX
TEKCTax, 1aBaTh MOSICHEHUS M0 X0y PEIlIeHUs 3a/1a4l, KOMMEHTHUPOBATh MOJYyYEHHBIN pe3yibTarT;

B X0/1€ 00CYX/I€HUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKAaeMOM TEMBI, TPOOIEMBI,
peraeMoii 3a1a4u, BbICKa3bIBaTh W€, HAallEJICHHbIE HA TOMCK PELEHUS], COIOCTABISATH CBOU
CYXJIEHUS C CYXKACHUSAMH JIPYTUX YYaCTHUKOB JHajiora, oOHapy>KUBaTh pa3iInyHle U CXOJICTBO
MO3UIMH, B KOPPEKTHON opMe GOpMYyIHUPOBATH Pa3HOTIACHsI, CBOM BO3PAXKECHHUS;

IPECTaBIATh Pe3yJIbTaThl PELICHU 3a/]auH, SKCIIEPUMEHTA, UCCIIEI0BAHNUS, IPOEKTA,
CaMOCTOSITENIbHO BBIOMPATh (pOpMAT BBICTYIUIEHUS C yU4ETOM 3a/1a4 MPE3eHTAlMU U 0COOEHHOCTEN
ayJIUTOpUH;

MOHUMATh U UCTOIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYAIBHON pabOThI IPU
peleHnH y4yeOHbIX MaTeMaTHYeCKUX 3ajiay;

MPUHUMATH L[€JIb COBMECTHOU JeSTeIbHOCTH, TUIAHUPOBATh OPraHU3aLMI0 COBMECTHOM
paboThl, pactpeensTh BUIbI padoT, 10roBapuBaThCs, 00CYkKIaTh MPOLIECC U PE3yNIbTaT paboThI,
000011aTh MHEHUS HECKOJILKUX JIONEH;

y4acTBOBAaTh B IPYMIIOBBIX opMax paboTsl (00CyKaeHNsI, 0OOMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI U JIPYTHE), BBIMOIHATH CBOIO YaCTh pabOThl U KOOPJAUHUPOBATH CBOU AEHCTBUS C APYTUMU
YJIeHAMU KOMaH/Ibl, OLIEHMBATh Ka4eCTBO CBOETO BKJIA/a B OOIIMI MPOIYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

PerynaruBHele yHuBepcaibHble yueOHble feiicTBus CaMoopraHu3anus:

CaMOCTOSITENIbHO COCTABIISATH IJIaH, AJITOPUTM PEIlIeHus 3a1auu (WK €ro 4acTh), BBIOMpaTh
CHoco0 pemieHus ¢ yuéToM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHUM ¢ y4ETOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, SMOIIMOHATIbHBIN HHTEIJICKT !



BJIQ/IETh CIIOCOOAMM CaMOMPOBEPKH, CAMOKOHTPOJIS MTPoLiecca U pe3ysibTaTa pelieHHs
MaTeMaTHUUYeCKOM 3aJ1auH;

MPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPY PEIICHUH 33]]a4H, BHOCUTH
KOPPEKTUBBI B ICATEILHOCTh HA OCHOBE HOBBIX O0OCTOSITENILCTB, HAMIEHHBIX OMINOOK, BBISIBICHHBIX
TPYAHOCTEMH;

OIICHUBATb COOTBETCTBUE PE3YJIbTATA JIEATEILHOCTH TOCTABICHHON LIEJU U YCIOBUSIM,
OOBSACHATH NPUYUHBI JOCTUKEHUSI U HETOCTUXKEHUS 11eJId, HAXOAUTh OLIUOKY, AaBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY.

I[MPEAMETHBIE PE3YJIbTATBI

K koH1y 00ydenus B 7 Kinacce 00y4aromuiics MOJyYuT CIeIyIOLe IPeIMETHbIE
pe3yibTaThl:

Pacrnio3HaBaTh M3y4eHHbIE T€OMETpUUYECKUE (PUTYPBI, ONPEAEIATh UX B3aUMHOE
pacriosio’keHue, n300pakaTb reOMETpUIECKUe PUTypHI, BBITOTHATH YSPTEKHU IO YCIOBUIO 3a1a4H.
W3MepATh JIMHENHBIE U YIVIOBBIE BEIMYMHBL. PelaTe 3a1auu Ha BBIYUCICHUE JUIMH OTPE3KOB U
BEJIMYMH YIJIOB.

Jlenatb rpy0Oyro OLIEHKY JIMHEHHBIX U YIJIOBBIX BEIMYUH IIPEIMETOB B peasibHOM KU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznmuaTh pa3Mepsl STHX 0OBEKTOB I10 MOPSIKY BETHYNHBI.

Crtpouts 4epTeku K FeOMETPUYECKHUM 3a/1adaM.

ITonb30BaTbCs NpU3HAKAMH PABEHCTBA TPEYTOJIbHUKOB, HCIIOJIb30BATh IPU3HAKU U
CBOWCTBA paBHOOEIPEHHBIX TPEYrOJIbHUKOB NP pelieHuy 3a1ad. [IpoBoauts goruyeckue
pacCyXJI€HHs C UCIOJIb30BAHUEM I€OMETPUUECKUX TEOPEM.

ITosb30BaThCs MPU3HAKaMU PABEHCTBA IIPSIMOYTOJIbHBIX TPEYTOJIbHUKOB, CBOMCTBOM
MEJIMaHbl, IPOBEAEHHOMN K TUIIOTEHY3€ NIPSMOYTOJIbHOTO TPEYTOJIbHUKA, B PEIICHUN
TEOMETPUYECKUX 3a]au.

OnpenensaTs NapayuieTbHOCTh MPSIMBIX C IOMOIIBIO YIIIOB, KOTOPBIE 00pa3yeT ¢ HUMHU
cexymas. Onpenenars napaieIbHOCTb MPSMBIX C IIOMOILBIO PAaBEHCTBA PACCTOSIHUM OT TOUYEK
OJIHOM IIPSAIMOM 10 TOYEK JPYTroy IpsIMOiA.

Pemiats 3a1aun Ha kieT4yaTol Oymare.

[TpoBOANTDH BHIYMCIIEHUS M HAXOJIUThH YUCIOBbIE U OyKBEHHBIE 3HAUEHUS YIJIOB B
F€OMETPUYECKHX 3a/1a4ax C UCIOJIb30BAHUEM CYMMBI YTII0B TPEYTOJBHUKOB U MHOTOYTOJIBHUKOB,
CBOICTB yIJI0B, 00pa30BaHHBIX MIPU NEPECEUEHUH IBYX MapalljIesIbHbIX MPSMBIX ceKyllel. Pemars
MIPaKTUYECKUE 3a7a4M Ha HaXO0KJICHUE YIIIOB.

Bragets noHATHEM r€OMETPUUECKOIO MECTa TOUEK. Y METh ONPEEINATh OMCCEKTPUCY yTia U
CEepPEIMHHBIN MEPIIEHIUKYIISP K OTPE3KY KaK F€OMETPUUECKUE MECTA TOYEK.

DopMynMpOBATH OIIPEACIICHHS] OKPYKHOCTH U KPyTa, XOPbl U TUaMeTpa OKPYKHOCTH,
MIOJIB30BAThCA UX CBOMCTBAMHU. Y METh IIPUMEHATH OTU CBOMCTBA IIPU PEILICHUHU 3a1a4.

BitameTs nmoHsATHEM ONMCAaHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh €€
neHtp. [lonp3oBaTbes (pakTaMu 0 TOM, YTO OUCCEKTPHUCHI YIIIOB TPEYTOJIbHUKA IIEpEeCceKaroTcs B
OJIHOW TOYKE, M O TOM, YTO CEPEAUHHBIE EPIICHINKYISAPBI K CTOPOHAM TPEYTrOJIbHUKA
[IEPECEKAIOTCS B OJTHOM TOUKE.

BraneTs noHATHEM KacaTeIbHON K OKPYKHOCTH, TIOJIB30BAThCS TEOPEMOH O
NEPIEHANKYJIIPHOCTH KacaTeIbHON U PaJnyca, IPOBEJAEHHOIO K TOYKE KACAHMUS.

ITonp30BaTbCs MPOCTENIIMMHU T€OMETPUUYECKUMU HEPABEHCTBAMM, [IOHUMATh UX
IIPaKTUYECKUM cMbICI. [IpOBOIUTE OCHOBHBIE TEOMETPUYECKHUE IIOCTPOCHUS C IIOMOLIBIO LIUPKYIIS U
JIMHEWKH.

K koH1y 06ydenus B 8 kiacce 00yqaronuiics MOMyYuT CIEAYIOUIUE TPeIMETHbIE
pe3ynbTaThI:

Pacnio3naBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, [TOJIb30BATHCA UX
CBOMCTBAMH IIPY PEIICHUH F€OMETPUYECKUX 3a1a4u. [I[puMeHATh CBOMCTBA TOYKH ITEpECEeUEHUS
MEJIMaH TPEeYroJibHUKA (LIEHTPa Macc) B PEIICHUH 3a/au.

Brnaners noHsTHEM CpeHEN JIMHUNA TPEYTOJIbHUKA U TPAICLIMK, IPUMEHATh UX CBOMCTBA
IIPU PELIEHUN FreoOMeTpruYecKux 3aaad. Ilonp3oBaThecs TeopeMont daneca U TEOPEMOU O



MIPONOPLUMOHAIBHBIX OTPE3KAX, IPUMEHATh UX IS PEIICHUS IPAKTUYECKUX 3a/1a4.

[TpuMeHATH MPU3HAKY OO0 TPEYTOJIbHUKOB B PEIICHUH I'€OMETPUYECKUX 3a/1a4.

[Tonp3oBatbes Teopemoii [Tudaropa s permeHns TeOMETPUISCKUX U TPAKTUISCKUX 3a]1ad.
Crpouth MaTEMaTUUECKYIO MOJIEb B IPAKTUYECKUX 3a/layaX, CaMOCTOSITENIbHO JI€NaTh YEPTEXK U
HAaXOJIUTh COOTBETCTBYIOLIUE JIJIUHBI.

Bnagets noHATUSAMU CHHYCa, KOCHHYCA U TAHI'€HCA OCTPOTO YIJla MPSIMOYTOJILHOTO
TpeyroybHUKA. [101630BaThCSA STUMHU MOHATUSAMH ISl PEILIEHUS IPAKTUYECKUX 3a/1a4.

Boraucnars (pa3muyHbIME CIIOCOOaMU) IIIOMIAIh TPEYTOJIbHUKA U IO
MHOTOYTOJIBHBIX (pUTYp (MTONIB3YSCH, TJIe HEOOXOAMMO, KATBKYIATOPOM).

[IpuMeHATh MOTyYEeHHbIE YMEHHS B IPAKTUYECKUX 3aadax.

Bnagers noHATUSAMU BOMCAHHOTO U LIEHTPAJILHOT'O YIJIA, UCIIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YTJIaX, YIiax Mexay XopAaMu (CeKYIIUMH) U yIiie MeXay KacaTeJIbHON U XOpJ0W IpH
pEILIEHNU T€OMETPUYECKUX 3a/1ay.

BianeTs NOHATHEM OMMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSTh CBOMCTBA OIMIMCAHHOTO
YeThIPEXYTOJbHUKA IIPU PELICHUH 3a]au.

[IpuMeHATh MOTyYEeHHbIE 3HaHUS HA MPAKTUKE — CTPOUTh MaTEMAaTUYECKUE MOJENH JIJIs
3a[a4 peabHOM KU3HU U IPOBOJUTH COOTBETCTBYIOIINE BHIYHCIICHUS C IPUMEHEHHEM TIOJJO0HS U
TPUTOHOMETPHH (MOJIb3YSACH, TJI€ HEOOXOAUMO, KAIbKYISITOPOM).

K koniy o0ydenus B 9 kinacce 00y4aromuiicst MOMyYUT CIETYIONIUE TPEIMETHbIC
pe3ynbTaThl:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIUH OCTPBIX YIIIOB, HAXOIUTH C MX TIOMOIIBIO pa3IHIHbIC
3JIEMEHTHI MPSMOYTOJILHOTO TPEYTOJIbHUKA («PElIeHUE MPSIMOYTOJIbHBIX TPEYTOJILHUKOBY).
Haxoauth (¢ noMOIIbI0 KaIbKYJATOPA) JUITMHBI U YIJIbI ISl HETAOJIUYHBIX 3HAUEHUH.

[Tonb30BaTbes popMynaMu  MPUBEACHUS U OCHOBHBIM  TPUTOHOMETPHUYECKUM

TOXKJIECTBOM JJI1  HAxXOXAEHHUS COOTHOLIEHUI MEXIy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMU.

Hcnonp30BaTh TEOPEMBI CHUHYCOB M KOCUHYCOB JUIsl HAXOKJCHHS pa3JIMYHbIX 3JIEMEHTOB
TPEYroJbHUKA («pEIIeHUE TPEYTOJIbHUKOBY), IPUMEHATh UX MPH PEIICHUH T€OMETPHUECKUX 3aj1au.

Bnagers nonstusiMu npeoOpa3zoBaHus 000U, COOTBETCTBEHHBIX 3JIEMEHTOB IOJOOHBIX
¢uryp. Ilonb30BaThCst cBOMICTBaMU MOAOOMS TPOU3BOJIBHBIX (PUTYpP, YMETh BBIYUCIATH JUIMHBI U
HaXOJUTb YIJIbl y MTOAOOHBIX Guryp. IlpuMenaTs cBoiicTBa mogo0Ms B MPAKTUUECKUX 3aa4ax.
YMeTb NpUBOAUTE MPUMEPHI NOJOOHBIX (DUTYP B OKpPYIKAIOIIEM MUpE.

[Tonb30BaThCs TEOpEMaMH O IPOU3BEIEHUU OTPE3KOB XOPJI, O IPOU3BEIEHUN OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThCs BEKTOpaMH, TOHUMATh X T€OMETPUUECKUM U (PU3HUECKUN CMBICI,
HNPUMEHSATh UX B PELICHUH T€OMETPUUYECKUX U (PU3MUECKUX 3a7ay.

[TpuMeHsTh cKalsipHOE IPOU3BEIEHNE BEKTOPOB JJIsl HAX0XKIECHUS JJIMH U YTJIOB.

ITonp30BaThCsA METOIOM KOOPAMHAT HA MJIOCKOCTH, IPUMEHSATH €T0 B PEIICHNUN
F€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bragets noHATUAMYU NPaBUILHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYKHOCTH, JJIUHBI TyTH
OKPYXKHOCTH M paJMaHHON MephI yIiia, YMETh BBIUYUCIISATH IJIOLIAAb Kpyra U ero 4yacTei.
[TpyMEHATH OyYEHHbIE YMEHUS B IPAKTUUECKUX 3a/1adyax.

Haxoauts ocu (MM LEHTpbl) CUMMETPUH PUTYP, TIPUMEHSATD JBUKEHUS IFIOCKOCTH B
IPOCTEHIINX CITydasiX.

[TpyMeHsTh MoydeHHbIe 3HAaHUSI Ha TPAKTHKE — CTPOUTH MaTEMAaTUYECKUE MOJENHN IS
3aJa4 peanbHOM KU3HU U IPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS C IPUMEHEHUEM TOJI00US 1
TPUTOHOMETPUUECKUX QYHKIHH (ITOJIBb3YACH, TJ€ HEOOXOAUMO, KATbKYISITOPOM).



TEMATHYECKOE INTAHUPOBAHHUE 7 KJIACC

HaumeHoBaHue pa3iesioB M TeM

KoaunuyecTBO 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Nen/n NMPOrpaMmblI B Kontpoarueie | Ipaxruueckue o0pa3oBaTejibHbIE pecypchl
porp cero padoThbI padoThbI P peeyp
) cnotiorsa Hswepene reowetpconn. 12 ) 0 BuGaorera LIOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bu6nmoreka [IOK
2 Tpeyronbrukn 13 . 0 https://m.edsoo.ru/7f415e2e
3 [TapannenbHble npsiMble, CyMMa yTJIOB 28 2 0 bu6mmoteka [IOK
TPEyroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U KpyT. [ 'eomeTprueckue 13 1 0 bubnmoreka [JOK
IOCTPOCHHMSI https://m.edsoo.ru/7f415e2e
. bubnuorexa [JOK
5 [ToBTOpeHUE, 0600IICHNE 3HAHWIA 2 0 0 hitps://m.edso0.ru/7f415e2e
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 ) 0
8 KJIACC
H KounyecTBo 4acos 3
Ne i/ aHMeHm:Ial:::e E;ﬁl;HOB nrem B Kontposbubie | IlpakTnueckue 051 e;?:::;;:;gl:q)scm;b:g
porp cero padoThI padoThI P Pecyp
" bubnuorexa [JOK
1 HeThIpexyroibHHKH 12 1 https://m.edsoo.ru/7f417e18
T o
2 Hggﬁzﬁzﬂoiﬂaii?{f;eo(;%?;zai noJ00HbIE 15 1 bubmorexa I[IOK
’ https://m.edsoo.ru/7f417e18
TPEeYroJIbHUKU
II .H i
3 DR TOMLHIIKOR 1 MHOFOYTOLHEIX BHTYD. 14 ) BuGaorera LIOK
https://m.edsoo.ru/7f417e18
[Tnomanu moxoOHBIX Guryp
bu6mmoteka [IOK
4 Teopema [Iudaropa u Hayana TPUrOHOMETPHUH 10 1 hitps://m.edsoo.ru/7f417e18
5} Zggizzlfggiffbiczz BOI-JIIPII:;(;ITI{I:{I;) I?(Ia/llcaTeanHe 13 1 bubmorexa 10K
pexyT ' . https://m.edsoo.ru/7f417e18
K OKpyxHocTu. Kacanue okpy>kHocTel
. bu6mmorexa [IOK
6 TosTopenue, 06odmenue sHanui 4 1 https://m.edso0.ru/7f417e18
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‘ OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 6 0
9 KJIACC
KoanvecTBo yacoB
Ne i/ HaumeHoBaHue pa3iesioB U TeM NMPOrpaMMbl KonTpoabubie | IlpakTuueckue JJICKTPOHHbIE (LHPPOBLIC)
Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
1 Tpuronomerpusi. TeopeMbl KOCUHYCOB U 16 1 bubnuorexa LIOK
CHHYCOB. PelieHne Tpeyroib»HIKOB https://m.edsoo.ru/7f41al2c
2 [IpeobpazoBanue nogobus. Merpuueckue 10 1 bub6nuorexa LIOK
COOTHOIIICHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
bub6mnoreka [IOK
3 Bexropet 12 1 https://m.edsoo.ru/7f41al2c
bubmuoreka [JOK
4 JlexapToBbI KOOPIMHATHI HA TNIOCKOCTH 9 1 https://m.edsoo.ru/7f4lal2c
[IpaBuiIbHBIE MHOTOYTOJIBHUKH. [[nrHa Bubnuorexa LIOK
5 OKPYKHOCTH | ILJIOLIAAb Kpyra. Beruncienue 8 https://m.eds00.ru/7f41a12c
IJI0IAAe E— )
6 JIBY>KEHUS TIIOCKOCTH 6 bubmmorexa HOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS 7 2 bu6mmorexa [JOK
3HaHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 6 0
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