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MOSACHUTEJIBHASA 3AIIMCKA

I'eomeTpust Kak OOUH W3 OCHOBHBIX pa3/EiOB IIKOJBHOM MAaT€MAaTHKH, MMEIOIIHUNA CBOEH LEJbIO
o0ecreynTh U3y4eHUe CBOMCTB U pa3MepoB (HUTYp, UX OTHOUICHUH U B3aMMHOE PACIIOJI0KEHUE, OMUPACTCS
Ha JIOTUYECKYIO, JI0Ka3aTeNIbHYIO0 JTUHHIO. L[eHHOCTh M3ydyeHHUs] TEOMETPHH Ha YPOBHE OCHOBHOTO OOIIETO
0o0pa3oBaHus 3aKJIIOYACTCS B TOM, YTO OOYHAIOIIMICA yYUTCS HMPOBOJUTH JOKA3aTeIbHbIE PACCYXKICHUS,
CTPOUTH JIOTMUECKUE YMO3AKIKOUEHHUS, T0Ka3bIBaTh UCTUHHBIEC YTBEPXKAECHUS U CTPOUTH KOHTPIPUMEPHI K
JIOXKHBIM, MTPOBOJIUTH PACCYKIEHUS «OT MPOTUBHOTOY», OTJIIMYATh CBOMCTBA OT MPHU3HAKOB, (hOpMyIHpOBaTh
oOpaTHBIC YTBEPKACHUSI.

Bropoii 1enpio u3ydeHust FreOMETPUHU SBJISETCS CIOJIb30BaHUE €€ KaK MHCTPYMEHTA IIPU PELLIEHUH KaK
MaTeMaTHYECKUX, TaK U MPAKTUYECKUX 33/1a4, BCTPEUAIOIIUXCS B pealibHOM ku3HU. O0ydaromuics 10JKeH
HAy4YUTHCS ONPENENIUTh T€OMETPUUECKYIO QUTYpPY, ONUCATh CIIOBAMHU JIaHHBIM 4epPTEXK WM PUCYHOK, HAUTH
TUTOIIA/b 3€MEBHOTO YYaCTKa, PACCYMTATh HEOOXOAUMYIO JTHHY OTITOBOJIOKOHHOTO Kabess uiu Tpedyembie
pa3Mepsl rapaxa A aBTOMOOWIS. DTOMY COOTBETCTBYET BTOpAsi, BBIUHUCIUTENbHAS JMHUS B WU3Y4YECHUU
reoMerpun. Ilpu pemieHnu 3agad  NPAKTUYECKOTO Xapakrepa OOy4aromMiicss YYHUTCS CTPOUTh
MaTeMaTHYEeCKUE MOJIENIM pealbHbIX JKU3HEHHBIX CHUTYyallui, MPOBOJUTH BBIYMCICHUS U OLIEHUBATh
a/IeKBaTHOCTD IMOJIyYEHHOTO pe3yJbTaTa.

KpaiiHe Ba)xHO MOJUEPKUBATH CBSI3M T'€OMETPUU C IPYTUMU Y4eOHBIMH NpEAMETaMU, MOTUBHUPOBATH
HCIIOJIb30BATh OMNpEAENCHUS] TEeOMETPUYECKUX (Uryp U TOHATUH, JI€MOHCTPUPOBATH IPUMEHEHUE
MOJIyUEHHBIX YMEHUW B (HU3MKE U TEXHHMKE. DTH CBSI3U Hambojee spKo BUIHBI B TeMax «BekTopbi»,
«TpuroHoMmeTpruueckne COOTHOIIEHUs», «MeToa koopauHat» u «Teopema [udaropay.

VYueOnni kypc «l'eoMeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIC pa3/ielibl  COACpPKaHMUS:
«l'eomeTpuueckue ¢GUTYppl U HX CBOHCTBa», «VI3MepeHHWe TEOMETPUYECKUX BEIHYUHY», «JleKapTOBBI
KOOPJMHATHI Ha MIIOCKOCTHY, «BekTopbl», «/IBrkeHus miockoctny, «IIpeobpasoBanus moao0us».

Ha uzyuenue yuebHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B
HeJeN0), B 8 kiracce — 68 yacoB (2 yaca B Hezenio), B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).

COAEPKAHUE OBYYEHUS
7 KJIIACC

Hauanbnbie noHstug reometpun. Touka, mpsimasi, OTPE30K, Jiyd. Yroi. Buasl yrios. BepTukaibHbie u
cMexHbIe yribl. buccektpuca yrna. Jlomanas, MHOroyroibHUK. [lapamiensHOCTh U MEPHEHAUKYISPHOCTD
MPSIMBIX.

Cummetpuunbie (urypbl. OCHOBHBIE CBOMCTBAa OCEBOM CHUMMETpUH. [Ipumepbl CHUMMETpUU B
OKPY’KaIOIlIEM MUpE.

OcHOBHBIE TIOCTPOEHHUS C TOMOIIbIO LHPKYIss M JuHeiku. TpeyroabHuk. BeicoTa, menuana,
OuccekTpuca, UX CBOICTBA.

PaBHOOGe1peHHBIN U paBHOCTOPOHHUHN TpeyroJibHUKU. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa U MPU3HAKK PAaBHOOEIPEHHOTO TpeyrojbHUKA. [Ipu3Haku paBeHCTBa TPEYroJbHUKOB.

CpoiicTBa W TpH3HAKK NapauiedbHBIX OpsMbiX. CymMMma YIrJIOB TpeyrojibHUKa. BHeIIHUE yriibl
TpPEYroJbHUKA.

[IpsiMoyronbpHbIi TpeyroabHUK. CBOMCTBO MEIMaHbl IPSMOYIOJIBHOIO TPEYrOJIbHUKA, TPOBEIEHHOM K
runorenyse. [Ipu3Haku paBeHCTBA NPSMOYTOJIbHBIX TPEYTOJIBHUKOB. [IpsSIMOYronbHbBIN TPEYTOJIBHUK C YTIIOM
B 30°.

HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYTrOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMaHOW, TeOpeMa O
0oJbIIeM yriie U OOJBIIeH CTOPOHE TpeYTroiabHUKA. [leprneHaAuKymnsp u HaKJIOHHAS.

I'eomeTpuueckoe mecto Touek. buccekTpuca yriia U CepeaUHHBIN NEPHEHAUKYISP K OTPE3KY Kak
F€OMETPUUECKHE MECTA TOYEK.

OKpy)XHOCTb U KpYI, XOpJla M JMaMeTp, UX CBOWcTBa. B3amMHOE pacrosiokeHue OKPYKHOCTH U
npsiMoit. KacaTenbHas U cekyias K OKpyxHOCTU. OKpYKHOCTb, BOMCaHHAas B yroJl. BniucanHas u onucanHas
OKPYXHOCTH TPEYTrOJIbHHKA.



8 KJIACC

UYersipéxyronbuuku. IlapamrenorpamM, ero mnpu3Haku U cBoMcrBa. YacTHele  ciydau
napaiesiorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBaJpaT), UX MPU3HAKW U CBOiicTBa. Tpamenus, paBHOOOKas
Tpaneuus, e€ CBOMCTBA U npu3Haku. [IpsamoyronsHas Tpanenus.

Meron ynBoenuss wmeauanbl. LlentpanbHas cumMmerpus. Teopema aieca u  Teopema o
IIPONOPLIMOHAIBHBIX OTPE3KAX.

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

[Tono6ue TpeyroibHUKOB, K03 dunment nonoous. [lpuznaku mogodus TpeyroabHUKoB. [IpuMeHenne
1o100us TP pEIICHUH MPAKTUYECKHUX 3a/1a4.

CpoiictBa miomaneii reomerpudeckux ¢uryp. QDopmynsl IS IUIOMAAA  TPEYroJIbHUKA,
napajuiesorpamma, pom0a u tpanenuu. OTHOIIEHUE TII0MAeH M0100HBIX QUryp.

Boruncnenue miomaaeil TpeyrojJbHUKOB U MHOTOYTOJIBHUKOB Ha KJI€T4aTol Oymare.

Teopema IIudaropa. Ilpumenenue reopems! [ludaropa npu pemeHnn npakTHUYECKUX 3a4a4.

CuHyc, KOCHHYC, TaHI€HC OCTpPOro yrjia HpsIMOYroJIbHOTO TpeyrosibHHKa. (OCHOBHOE
TPUTOHOMETPHUYECKOE TOXAecTBO. Tpuronomerpuueckue Gpynkuuu yrios B 30, 45 u 60°.

Brnucannble M NEHTpaJIbHBIE YIUIBI, YTOJl MEXAY KacaTeJIbHOM M XOPAOW. YTIIBI MEXKIY XOPAAMH H
CeKylIMMU. BrincaHHble 1 OnMCcaHHbIE YEThIPEXYTOJIbHUKU. B3auMHOe pacrosnokeHne JByX OKpY>KHOCTEH.
Kacanue okpyxnocteil. OOuiye kacareiabHble K JBYM OKPYKHOCTSM.

9 KJIACC

Cunyc, kocunyc, Tanresc yriaoB ot 0 g0 180°. OCHOBHOE TPUTOHOMETPHUYECKOE TOKAECTBO. POPMYIIBI
MIPUBEICHUS.

Pemenue TpeyrosibHUKOB. Teopema KOCUHYCOB U TEOpEMa CHHYCOB. PellleHre MpakTUYeCKUX 3a7ad ¢
HCI0JIb30BAHNEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoous. [lomodre cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema o Mpou3BeIEHUN OTPE3KOB XOP/, TEOPEMBI O MPOU3BEACHUHN OTPE3KOB CEKYIIHX, TEOPEMA O
KBaJlpaTe KacaTeIbHOM.

Bektop, anuHa (MOIynb) BEKTOpAa, COHANpPABIIEHHBIE BEKTOPHI, MPOTHUBOMOJIOXKHO HAINpaBJICHHbIE
BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEpallMy HaJl BEKTOpaMu. Pa3nokeHne BeKTopa
[0 JBYM HEKOJUIMHEApHbIM BeKTopaM. Koopamuatel BekTtopa. CKalssipHOE NPOU3BEICHUE BEKTOPOB,
MIPUMEHEHHUE JUIsl HAXO0XKACHUS JJIMH U YIJIOB.

JlexapTOoBbl KOOpAMHATHl HAa IUIOCKOCTU. YPABHEHHs MPAMOM M OKPYKHOCTH B KOOPAMHATAX,
IepecevyeHre OKPYKHOCTEN U NpAMbIX. MeTo 1 KOOpAUHAT U €ro NpUMEHEHUE.

[IpaBusIbHBIE MHOTOYTOJIBHUKH. JlJINHA OKPY>KHOCTHU. ['pagycHas 1 pajinaHHasi Mepa yrja, BBIYUCIICHUE
JUIMH YT OKpyxHOcTei. [1nomane kpyra, cekropa, CEerMeHTa.

JIBuKeHHs] IUIOCKOCTH U BHYTPEHHHE CHUMMeETpuu Guryp (sJIeMEHTapHble MPEICTaBICHUS).
[Tapannensubiii neperoc. [IoBopoT.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS NMPOrpaMMbl y4eOHOT0 Kypca «I'eoMeTpHsh» XapaKkTepU3yroTCs:

1) naTpuoTHYecKOe BOCIINTAHHE:

IIPOSIBICHUEM MHTEpeca K MPOLUIOMY M HACTOALIEMY POCCHUICKON MAaTeMaTHKH, II€HHOCTHBIM
OTHOIIEHHEM K JOCTHKEHMSIM POCCHUMCKMX MAaTEeMAaTHKOB M POCCUICKOM MaTeMaTH4eCKOW WIKOJBI, K
UCIOJIb30BAHUIO 3TUX JOCTIXKEHUH B IPYruX HayKax U MPUKIaJHBIX chepax;

2) rpaKaaHCcKoe H JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00s13aHHOCTEN IpakIaHUHA U PEAU3alliU €To MPaB, MPEICTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBAaX (P)YHKUMOHHMPOBAHUS PA3IUUHBIX CTPYKTYp, SBJICHUU, IPOLEIYp TPaKIaHCKOTO
oOriecTBa (HarpuMep, BIOOPHI, ONIPOCHI), TOTOBHOCTBIO K OOCYKJICHHIO STUYECKHX NMPOOJIEM, CBSI3aHHBIX C



MPAKTUYECKUM MPUMEHEHUEM IOCTHKEHUN HAyKH, 0CO3HAHHEM BaKHOCTH MOPAJILHO-3THUECKUX TPUHITUIIOB
B JICSITENBHOCTH YUEHOTO;

3) TpyaoBOe BOCIIUTaHME:

YCTAaHOBKOW Ha aKTHBHOE Yy4yacTHE€ B PELICHUM INPAKTUYECKUX 337ad MaTeMaTH4eCKOU
HAIpPaBJICHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTUYeCKOT0 00pa30BaHUs Ha MPOTSHKEHUN BCEH JKU3HU IS
YCIEIIHOHM Mpo(eCcCHOHATBHOM IeATETFHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH, OCO3HAHHBIM BEIOOPOM
U TIOCTPOCHHWEM HWHAMBHYAIbHON TPAaeKTOpPUU OOpa3oBaHMSA M KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYecKOoe BOCIIUTAHME:

CIOCOOHOCTHIO K AMOIIMOHAIEHOMY M ACTETHUYECKOMY BOCIIPUSTHIO MaTEMAaTHUECKUX 0OBEKTOB, 33134,
pELIeHUH, pacCyKIEHUM, YMEHHUIO BUAETh MaTEMaTUUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMS:

OpHEHTAIlEeH B JIEATENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4yHBIX IpPEJICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS 4YEJIOBEKA, MPUPOJbl M OOLIECTBA, TOHUMAaHUEM MaTeMaTH4YEeCKOW HayKu Kak
cdepbl YeIOBEUECKON NEeATENbHOCTH, ATANOB €€ pa3BUTUA U 3HAYUMOCTH I Pa3BUTHS LMBWIM3ALNH,
OBJIAJICHUEM SI3BIKOM MaTE€MaTHMKM M MaTeMaTH4eCKOW KyIbTypOM KakK CpeACTBOM IIO3HaHMS MHpa,
OBJIaJIEHUEM MPOCTEUIIIMMH HaBbIKAMU UCCIIEI0BATEIbCKOM 1EATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, QopmMupoBaHHEe KYJIbTYPbl 3A0POBbS M 3MOLHOHAJBHOIO
0/1aronosy4us:

TOTOBHOCTBIO IPUMEHSTh MaTeMaTUYECKUE 3HAHUS B MHTEpecax CBOETO 3/I0pPOBbS, BEIEHUS 3J0POBOTO
o0pa3a >kM3HH (3I0pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEXXUM 3aHATUN U OTAbIXA, PETYJspHas pusndeckas
aKTUBHOCTb), COPMUPOBAHHOCTHIO HaBbIKa peIeKCUH, TPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TaKOTO ke
IpaBa JIpyroro 4eJloBeKa;

7) 3K0JI0THYecK0e BOCIIMTAHME:

OpHUEHTaIel Ha MPUMEHEHHE MAaTEMATUYECKUX 3HAHUMN I pellieHHs 3a/1a4 B 00JIaCTH COXPAHHOCTHU
OKpYXKarolllel cpefibl, INIAHUPOBAHUS OCTYIIKOB ¥ OLIEHKH MX BO3MOXKHBIX MOCIIEICTBHUH I OKpYKaroLeH
Cpezbl, 0CO3HaHUEM IJI00ATBHOIO XapaKTepa 3KOJOTHUECKUX MPoOIeM U IMyTel UX PeLIeHHUs;

8) apanTanus K U3MEHSIOIMMCS YCJIOBHIM CONUAIBbHON U IPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JEHCTBHUAM B YCIOBUSX HEONPEAEIEHHOCTH, IIOBBIIIEHUIO YPOBHA CBOEH
KOMIIETEHTHOCTH 4epe3 NMPAKTHUYECKYIO NESTEIbHOCTb, B TOM UYHCJIE YMEHHE YYUThCS Yy APYrUX JIOAEH,
IpUOOpeTaTh B COBMECTHOM J€SITEIbHOCTH HOBbIE 3HaHUS, HABBIKM U KOMIIETEHIIMU U3 OIBITA IPYTHUX;

HE00X0AUMOCTBIO B ()OPMHUPOBAHUU HOBBIX 3HaHWUH, B TOM 4ucie (GOPMYIUPOBATH UAEU, MOHATUS,
TUIOTE3bl 00 0OBEKTaX U SIBJIECHUAX, B TOM YHUCJIE PaHEE HEU3BECTHBIX, 0CO3HABATh JIE(UIIUTEI COOCTBEHHBIX
3HaHUH U KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO 0CO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAlIUIO KaK BBI3OB,
TpeOyIOLINil KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMBbIE PEILIEHUS U ACHCTBUS, POPMYIUPOBATh U OLIEHUBATh
PHUCKH U TIOCIEACTBUSL, (GOPMHUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIbTATbBI
ITo3naBaTenbHBIC YHHBEPCAAbHbIC Y4eOHbIC JCHCTBUSA
Ba3oBble 1orn4yeckue geicTBus:
® BBUIBJIATH M XapaKTE€PU30BaTh CYIIECTBEHHbIC NMPH3HAKKM MaTEMaTHYECKUX OOBEKTOB, MOHSATHUH,
OTHOLIEHUH MEXAYy MOHATUAMH, (OPMYIUpOBaTh ONpEAENeHUsl MOHATUH, YCTaHABIMBATh
CYIIECTBEHHBIN IMPHU3HAK KiIacCU(UKAIMK, OCHOBAaHUS JUIi OOOOILEHHs M CPaBHEHUs, KPUTEPUU
IIPOBOJAMMOI0 AHAJIN3A;
® BOCIpPUHMMATh, (QOPMYIUPOBATH M  MPeoOpa3oBBIBATh CYKICHUSA:  YTBEPAUTEIbHBIE U
OTpHILIATENIbHBIE, €IMHIUYHBIE, YACTHBIE U 00I1E, YCIOBHBIE;
® BBIIBJIATH MaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM M MPOTHBOpEUMs B (akTax, JaHHBIX,
HaOJIOIEHUSAX M YTBEPXKJICHMSX, NpeangaraTb KPUTEPUU Ui BBISBIECHUS 3aKOHOMEpPHOCTEH H
[IPOTUBOPEUNI;
e JlelaTh BBIBOJABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKHM, JCAYKTUBHBIX UM HMHAYKTHBHBIX
YMO3aKIJIIOU€HHUM, YMO3aKIIFOUEHHUH 110 aHAJIOTUU;



pa3duparthb JOKa3aTeNbCTBA MATEMATHUECKUX YTBEPXKIACHUH (TIPSAMBIE U OT MIPOTHBHOTO), TPOBOIUTH
CaMOCTOSITEIbHO ~ HECIIOKHBIE  JIOKA3aTeJbCTBA ~ MaTeMaTHYeCKMX  (aKTOB,  BBICTPAUBATh
apryMEHTaluIO, TPUBOJUTH MPUMEPHl M  KOHTPIPHUMEPHl, OOOCHOBBIBATH COOCTBEHHBIC
paccyxJIeHus;

BBIOMpATh Croco0 pemieHus y4eOHOW 3ajaud (CpaBHMBATh HECKOJIBKO BAPHAHTOB PEIICHHS,
BBIOMpATh HanOOJIee MOIXOAAUINHA ¢ YIETOM CaMOCTOSITEIBHO BBIICICHHBIX KPUTEPUEB).

Bba3oBble nuccienoBarebCKHe AeiiCTBHS.

HCI0JIb30BATh BOIPOCHI KaK UCCIIE0BATEILCKUN HHCTPYMEHT IO3HaHUs, (POPMYJIUPOBATh BOIIPOCHI,
buKcHpyOIue MPOTHBOPEUYNE, MPOOIeMy, CaMOCTOSTEIFHO YCTaHABIMBAaTh MCKOMOE W JAHHOE,
(opMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO TO3UIINIO, MHEHHE;

MIPOBOJIUTH TI0 CAMOCTOSATENIFHO COCTABICHHOMY IUIaHY HECIIOKHBIM 3KCIEPUMEHT, HEOOJbIIOoe
UCCIICIOBAaHUE M0 YCTAHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOro OOBEKTa, 3aBUCHMOCTEU
00BEKTOB MEX]Ty COOO0M;

CaMOCTOSITENIEHO  ()OPMYJIMPOBATh OOOOIIEHHWsI W BBIBOJBI 1O pe3yJabTaTaM MPOBEAEHHOTO
HaOJIO/IEHUs], MCCIIEIOBAHMS, OLEHUBATH JIOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U
00001IEeHHNI];

IMPOTrHO3UPOBATHL BO3MOXKHOC PA3BUTUC IPOLECCa, a TAKKC BbIJABUIaTbh IMPCAIOJOKCHUA O €ro
Pa3BUTHUH B HOBBIX YCJIOBUAX.

Patora ¢ undopmanmeii:

BBISBJISITH HEAOCTATOYHOCTDh U N30BITOYHOCTD I/IH(l)OpMaHI/II/I, JaHHBbIX, HGO6XOHI/IMBIX JJId pCHICHUS
3aauu;

BBIOMpATh, aHAIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATh MH(GOPMAIUIO PA3TUYHBIX
BUJIOB M (POPM TIpEICTaABICHUS;

BBIOMpaTh QopMy MpeacTaBiIeHUs WH(DOPMALMKM U WILTIOCTPUPOBATh pEllaeMble 3aJlaud CXEeMaMH,
TUarpaMMamMu, HTHOU rpaduKol U MX KOMOMHAIMSMU;

OIICHUBATh HAAGKHOCTh HMH(DOpPMAIMK TO0 KPUTEPHSIM, MPEUIOKEHHBIM  YYUTEIEM WA
Cc(OPMYIIMPOBAHHBIM CAMOCTOSITEIBHO.

KomMMyHMKaTUBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIE JeiCTBUA:

BOCIIPUHUMATh U (POPMYIHPOBATh CYKIEHHS B COOTBETCTBMM C YCIOBUSMHU M LEISIMH OOILIEHUS,
SICHO, TOYHO, TPAMOTHO BBIP@XKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUSI 110 X0y pelIeHHs 3a1a4i, KOMMEHTHPOBAThH MOJyYCHHBIN Pe3yibTar;

B XOJIe OOCYX/ICHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbI, MPOOJIEMBbI, pelraeMoit
3a/lauM, BBICKAa3bIBaTh WJCU, HAlIEJICHHbIC Ha IMOMCK PEIICHMS], COMOCTaBISATh CBOU CYKICHHS C
CYXJCHUSAMH JPYrUX YYaCTHHUKOB JAMAJoOra, OOHapYyKHMBAaTh pa3Myhe M CXOACTBO MO3UIMI, B
KOppeKTHOH opMe GopMyIHpPOBATH Pa3HOIIACHS, CBOM BO3PAKECHHUS;

MPEJCTaBIATh  PEe3yAbTaThl  pEUICHUS 3aJaud, OJKCIIEpUMEHTa, HCCIECOBaHMs, IPOEKTa,
CaMOCTOSITENILHO BBIOUMpaTh (popMaT BBICTYILICHUS C YYETOM 3a/ay Mpe3eHTAlMu U 0COOEHHOCTEN
ayJUTOpUH;

MMOHUMATh U UCHOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U MHAMBHUAYaIbHON pabOTHI P pEIIeHUU
y4eOHBIX MaTeMaTUYECKHX 3a]1a4;

MPUHUMATh 1EIb COBMECTHOW AEATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHON pabOTHI,
pacnpenensTs BUIbl padoT, JOTOBAPUBATHCS, 00CYKIAaTh MPOLIECC U pe3yabTaT padoThl, 0000IIaTh
MHEHUS HECKOJIBKUX JIFO/IEH;

y4acTBOBATh B IPYNIOBBIX (popmax paboTsl (00CYkIeHHsI, 0OMEH MHEHHUSMHU, MO3TOBbIE€ IUTYPMBI U
JpyTyre), BBIMOIHITH CBOIO YacTh pabOThl U KOOPAWHUPOBATH CBOU JCUCTBUS C JAPYTUMH YJICHAMH
KOMaH/ipl, OIIGHWBaThb KauecTBO CBOEr0 BKIaJa B OOUMHA MPOAYKT 1O KPUTEPHSM,
chOpMyTUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUA.

PeryasitTuBHbIe YHHBepCcaJIbHbIe y4eOHbIe NelicTBUS
Camoopranmsanms:



® CaMOCTOATEIbHO COCTAaBJIATH IUIAH, AJITOPUTM PEUIEHMS 3aJa4M (WM €ro 4acTh), BBIOUpaATh CIOCO0
pemeHust ¢ y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATh H
KOPPEKTHPOBATh BAPHAHTHI PEHICHUH ¢ y4ETOM HOBOU MH(pOpPMAIIHH.

CaMOKOHTPOJIb, JMOLMOHAJIbHBIH HHTEJVIEKT:

e BIaIeTh CIOCOOAMH CAMONPOBEPKH, CAMOKOHTPOJS IIpolecca U pesyiabTara pelieHHs
MaTeMaTUYECKOM 3a1a9Hu;

® [peABUJETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTb IIPU PELICHUH 33/1a4l, BHOCUTH KOPPEKTHUBBHI B
NeATeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMICHHBIX OIINOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OLEHUBATh COOTBETCTBUE PE3Y/IbTAaTa JACSATEILHOCTH NMOCTABIECHHON LIEIH U YCIOBUSIM, OOBSCHSTH
IPUYMHBl  JOCTH)KEHHUS WJIM HEJOCTWKEHUS LeNH, HaXOJUTh OIIMOKY, JaBaTh OLIEHKY
npHOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIbTATBI

K xonIty 00yuenust B 7 kjacce 00yJaronuics moayduT CIEIYIONIHE TPEIMETHBIC PE3YIbTaThI:

Pacrno3naBate u3yueHHBIE T€OMETpUYECKHE (QUTYpPBI, OMPENETsATh WX B3aUMHOE PACIOJIOKECHHE,
n300pakaTh TEOMETPUYECKUE (PUTYPBI, BHITIONHITh YEPTEKHU MO YCIOBUIO 3a/adyu. M3Mmepsars JTuHelHbIe 1
YTJIOBBIC BECJINYMHBI. Pemratn 3ala4i Ha BBIYHUCJIICHUEC JJIMH OTPE3KOB U BEJIMYHH YIJIOB.

Jlenate rpyOyI0 OLIEHKY JMHEHHBIX M YIJIOBBIX BEIMYMH MPEAMETOB B PEAbHOM KU3HH, Pa3MEpPOB
MPUPOJHBIX 00BEKTOB. PaznnuaThs pa3mMepbl 3TUX OOBEKTOB IO MOPSAKY BEITUYUHBI.

CTpouTh 4epTexku K FT€OMETPUUECKUM 3aa4aM.

ITonr30BaThCH IIpu3HakaMu paBCHCTBA TPCYIrOJIbHUKOB, HWCIOJb30BATH IIPU3HAKU U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB IPU PELICHUH 3a/1au.

[TpoBOANTH TOTHUECKHE PACCYKICHUS C UCTIOJIH30BAHIEM I'€OMETPHUYECKUX TEOPEM.

ITonr30BaThCH IIpu3HakaMu paBC€HCTBA IPAMOYI'OJIBHBIX TPEYrOJIbHUKOB, CBOMICTBOM MCIHAaHBbI,
MPOBEIEHHON K TUIIOTEHY3€ MPSMOYTOJILHOTO TPEYTOJbHUKA, B PEIICHUH F€OMETPUUECKUX 3aa4.

Onpenenars napajuiebHOCTh MPSMBIX C TOMOINBIO YIJIOB, KOTOpble OOpa3yeT C HHUMHU CeKyIlas.
OnpenensaTh NapayieabHOCTh IPSAMBIX C MOMOIILBIO PABEHCTBA PACCTOSHUI OT TOYEK OJHOM MPAMOM JO TOUEK
JPYrou MpsiMoi.

Pemrate 3agaun Ha kieT4yaToi Oymare.

[IpoBOIUTH BBHIYMCICHUS U HAaXOAWUTh YMCJIOBBIE U OYKBEHHBIC 3HAUEHHUS YIJIOB B F€OMETPHUECKUX
3a/layax C MCIOJIb30BAHUEM CYMMBlI YIJIOB TPEYrOJbHUKOB M MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MPU MEPECEUCHHUH JIBYX MapaUIeNbHbBIX MPSAMBIX ceKylleil. Pemarey npaktuueckue 3a1a4u Ha
HAXO0XJICHUE YIJIOB.

Bnagerp moHATHEM TI'€OMETPUYECKOTO MeCTa TOYEK. YMETh ONpeAeNsiTh OUCCEKTpHUCY yIria u
CepeMHHBIN MEPIEHIUKYISAP K OTPE3KY KaK FreOMETPHUECKHUE MECTa TOYEeK.

DopmMyIHpOBaThH ONpEACTICHUS OKPYKHOCTH U KPYra, XOp/Ibl U JHaMeTpa OKPY>KHOCTH, MOJIb30BaThCS
WX CBOWCTBaMU. YMETh MIPUMEHSATH 3TH CBOWCTBA MPHU PEIICHUH 3a/1a4.

Bnagerp moHsATHEM ONHMCAHHON OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh HAXOIUTh €€ LIEHTP.
[Tonb3oBatbes (hakTaMu O TOM, YTO OMCCEKTPUCHI YIIIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OJHOM TOUYKE, U O
TOM, YTO CE€pPEeIMHHBIC MEePIEHIUKYIAPBI K CTOPOHAM TPEYroJIbHUKA MEPECEKA0TCs B OJTHOM TOUKE.

Brnagers moHsTHEM KacaTelIbHOW K OKPY>KHOCTH, MOJIb30BAThCSA TEOPEMOW O MEPIECHIUKYISIPHOCTU
KacaTeJbHOU U paauyca, MPOBEAEHHOTO K TOUKE KacaHUsl.

[Tonp30BaThbcsi MPOCTEHIIUMU TE€OMETPUUYECKUMHM HEPABEHCTBAMH, IMOHUMATh HX MPaKTUYECKUU
CMBICII.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE MTOCTPOEHUS C TOMOILIBIO HUPKYJIS U TMHEUKH.

K xoHiy o0ydyenus B 8 kiiacce oOyJaromuiics MoyduT CIEAYIONINe TPeIMETHbIE PE3yabTaThl:

Pacnio3HaBaTh OCHOBHBIE BU/Ibl YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, [10JIb30BAaThCA UX CBOMCTBAMHU IIPU
pEeLIEHUN TEOMETPUYECKUX 3a/1a4.

[IpuMeHsTH CBOMCTBA TOUKH MEPECEUEHUS MEIMaH TPEYroJibHUKA (LIEHTPA Macc) B pELICHUU 3a]1a4.

BrageTs nonsiTeM cpeHel TMHUU TPEYToJIbHUKA U TPANELMH, TPUMEHATh UX CBOMCTBA TP PEIICHUU
reomeTpuueckux 3aaad. [lonp3oBatbest TeopeMoit daneca U T€OPEMOl O MPONOPLHUOHATBHBIX OTpPE3Kax,
MPUMEHSTh UX JJI pEUICHUs MPAKTUUECKHUX 3a/1a4.

[TpuMeHSTh MPU3HAKH [T0I00US TPEYTOJILHUKOB B PEIICHUH T€OMETPHUECKUX 3a/1a4.



[Tonb3oBatbest Teopemoit [Tudaropa s penieHrs reOMeTpUIeCKUX U MpaKkTUIeckux 3a1ad. CTpouTh
MaTEeMaTHYeCKyl0 MOJENb B MPAKTUYSCKUX 3a/adaX, CaMOCTOSATENBHO JeNiaTh YepTéX U HaXOJIUTh
COOTBETCTBYIOIIUE JITUHBI.

Brnagers moHsATHAME CHHYCA, KOCHHYCAa W TaHTEHCA OCTPOTO yIJia MPSIMOYTOJBHOTO TPEYrOJbHUKA.
[Tonp30BaThCS STUMU MOHSATUSMU JJISI PEIICHUS MPAKTUICCKUX 3a]1a4.

Beraucnsate (pa3IuyHbIMU CLIOCO0AMHM) TUTOIIAIh TPEYTrOJIbHHUKA ¥ IUIOMAJH MHOTOYTOJBHBIX (PUTYD
(TOB3YSICh, T/Ie HEOOXOAUMO, KATBKYISITOPOM). [IpUMEHSTh IMOTydeHHBIC YMCHHSI B IPAKTUYCCKHX 3a1a49aX.

Brnagets MOHATHUSAMU BIMCAHHOTO M IIEHTPAJILHOTO YTJila, HCIIOJIB30BaTh TEOPEMbI O BIIUCAHHBIX yIJIax,
yriax MEeXIy XOpJIaMu (CEKYIIMMHU) U YTIie MeKIY KacaTeJIbHOW M XOPJIOW NPU PEIICHHNA TeOMETPUICCKIX
3a/a4.

Brnagerp TOHSTHEM ONMHCAHHOTO  YETHIPEXYTOJbHHWKA, MPUMEHSATH CBOWCTBA  OIHCAHHOTO
YEeTBIPEXYTOJIbHUKA TP PEIICHUN 33]1a4.

[IpuMeHSTh TMOJIydeHHBIC 3HAHUS HA TPAKTHKE — CTPOUTh MATEMAaTHYCCKHE MOJCTH JUIS 3a1ad
peaTbHOM JKU3HH U TIPOBOJIUTH COOTBETCTBYIONIUE BBIYUCIICHUS C IPUMEHEHUEM IT0I00MS U TPUTOHOMETPUN
(TIoJIB3YSCh, T HEOOXO0IMMO, KaTbKYISITOPOM).

K xonIty 00yueHus B 9 kjacce o0yJaronuics moayduT CIEIYIONINE TPEIMETHBIC PE3YIbTAThI:

3HaTh TPUTOHOMETPHUUYECKUE (PYHKIIUU OCTPHIX YIIIOB, HAXOHUTH C UX TOMOIIBIO PA3JIMYHBIC YIIEMEHTHI
MPSMOYTOJIBHOTO TPEYrOJbHUKA («peIIeHrue MPSMOYTOJIBHBIX TPEYroJIbHUKOBY). HaxomuTh (C MOMOIIBIO
KaJTBKYJIATOPA) JUTMHBI U YIIIBI JJ1s1 HETAOJTMIHBIX 3HAYCHHM.

[Tonb3oBaThcst GopMyTamMHu TNPUBEICHUS W OCHOBHBIM TPHUTOHOMETPUYCCKUM TOXKIACCTBOM IS
HaXO0XJICHHUS COOTHOIICHUH MEX Ty TPHTOHOMETPHUECKUMHU BETUIHHAMHU.

Hcrnotb30BaTh TEOPEMBI CHHYCOB W KOCHHYCOB JIUISI HAXO0KICHUS Pa3IMIHBIX JICMEHTOB TPEYTOJIbHUKA
(«pereHue TPEYroJIbHUKOBY ), MPUMEHSTH HX TPU PEIICHHH TeOMETPHUICCKHX 3a/1ad.

Brnagets mousTHAME TpeoOpazoBaHHsS TOI00WS, COOTBETCTBEHHBIX 3JIEMEHTOB TOJOOHBIX (GUTYP.
[Tonb3oBaTbest CBOMCTBAMH 1MOA00MS TPOU3BOIBHBIX (PUTYP, YMETh BBIYUCIATH AJIUHBI U HAXOJIUTH YTIIBL Y
noao6HbIX uryp. IlpuMeHsaTs cBoicTBa MOJ00MS B MPAKTUYECKUX 3aqadyax. YMETh MPUBOAUTH MPUMEPHI
MOJOOHBIX (PUTYp B OKpYKAIOIIEM MHPE.

[Tonb3oBaTbcst TEOpEMaMU O MPOU3BEICHUH OTPE3KOB XOPJ, O MPOU3BEACHUU OTPE3KOB CEKYIIHX, O
KBaJlpaTe KacaTeIbHOM.

[Tonb3oBaTbcsi BEKTOpaMu, MOHUMATh UX T€OMETPUYECKUI U (PU3NYECKHI CMBICI, MPUMEHSTh UX B
pElIeHUH TeoOMEeTpUYecKuX U (uznueckux 3anad. [IpuMeHATh CKalspHOE MPOU3BEACHHE BEKTOPOB IS
HAXO0XICHUS JUIUH U YTIIOB.

[Tonb30BaThcst METOJOM KOOPAMHAT Ha IMJIOCKOCTH, MPUMEHSATH €r0 B PEUICHHH I'€OMETPUYECKUX U
MPAKTUYECKUX 3aau.

Brnagerp NOHATHAMHU MPABUIBHOTO MHOTOYTOJIBHUKA, JUTHHBI OKPYKHOCTHU, JUIMHBI AYTH OKPYXHOCTU
Y paJaHHON MEpHI YTila, YMETh BBIYUCIIATH IUIOIIAL KpyTa U ero yacteil. [I[puMeHsTh nonydyeHHbIe yMEHUS
B MIPAKTUYECKHX 3aauax.

Haxonuth ocu (Miau LEHTPBI) CUMMETpUU (QUTYp, TPUMEHSTh ABIKEHUS MJIOCKOCTH B MPOCTEHIINX
ClIydasx.

[IpuMeHSTh MOJIydeHHBbIE 3HAHUS HA TPAKTUKE — CTPOUTh MaTeMaTH4YecKhe MOJETH Ui 3aaad
peaibHOM KHM3HU M TMPOBOJUTH COOTBETCTBYIOLIME BBIUUCICHHS C TMPUMEHEHHEM TMOJ00Hus U
TPUTOHOMETPUYECKUX (PYHKIHH (IIOJIB3YSCH, TJIe HEOOX0AUMO, KAIbKYISTOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KUIIACC
KosnunuyecTBo yacos DJIEeKTPOHHbIE
. HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne n/m HpOrpaMMEI Beero KO;TpOJIbHBIe HpﬁaKanecm/le 06PA30BATEbHBIE
padoTsbI padoThI pecypesI
H o
) i enoticrsa, Towepene reoverpmaeecs 14 ) uGmiorexa LIOK
: https://m.edsoo.ru/7f415e2e
BEJIMYHH
bubmmoreka [{OK
2 Tpeyromb ki 22 1 https://m.edsoo.ru/7f415e2e
3 [TapamtensHbIe psIMBIE, CyMMa YIJI0B 14 1 bubnuoreka [JOK
TPeyrojbHUKA https://m.edsoo.ru/7f415e2e
4 OkpyxHOCTB U Kpyr. ['eomeTpuueckue 14 1 bubnuoreka [JOK
MOCTPOCHHSI https://m.edsoo.ru/7f415e2e
. bu6moreka [IOK
5 [ToBTOpEeHuME, 0000IICHNE 3HAHI 4 1 https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 B 0
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m HanmeHoBaHMe pa3je/ioB U TeM N T TRl rp—— (uudpossbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
. bubnuotexa [JOK
! HeTbipExyrobHHKH 12 2 https://m.edsoo.ru/7f417e18
2 A — 15 ) ubmorera LIOK
’ https://m.edsoo.ru/7f417e18
TPEYTrOJTBHUKH
3 Tnpz(;]foaf;iiioj iii?i?ffﬁiﬂff duryp 14 1 bubmmorexa HOK
' https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HbIX puryp
4 Teopema ITudaropa u Havana 10 1 bubnuorexa [JOK
TPUTOHOMETPHH https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHbie u
5 OTIMCAHHBIC YETHIPEXYTOJIbHUKHU. 13 1 bubnuorexa [JOK
KacarenbHblie kK OkpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
. bu6mmoreka [IOK
6 [ToBTOpEeHUE, 0000IICHNE 3HAHUI 4 1 https://m.eds0o.ru/7f417¢18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 7 0
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TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne n/m HanmeHoBaHMe pa3je/ioB U TeM Kontponbusre | TpakTHueckue (uudposbie)
NMPOrpaMmblI Bcero 5 6 o0pa3oBaTejibHbIE
padoTsI padoThI pecypest
1 Tpuronometpus. Teopembl KOCUHYCOB U 16 9 1 bubnuorexa [JOK
CHHYCOB. PelieHne TpeyrojibHIKOB https://m.edsoo.ru/7f41al2c
2 [IpeoGpa3zoBanue nmonodus. Metpruueckue 10 1 bubnuorexa [JOK
COOTHOIIIEHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
3 Bexropsi 12 . https://m.edsoo.ru/7f41al2c
4 JlexapTOoBBI KOOPIMHATHI HA TNIOCKOCTH 9 1 ﬁggg?ﬁ;?&iiorﬁﬂ f41a12¢
;| Do S| B 10K
Py HII> Kpyrd. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanei
bu6mmoreka [JOK
6 JlBiicerus 110CKOCTH 6 1 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATU3AIIHS 7 1 bu6mmoreka [JOK
3HAHHH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 68 7 1
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