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INOACHUTEJIbBHAS 3AIINCKA

I'eomeTpust Kak OIMH U3 OCHOBHBIX Pa3JeJOB LIKOJIBHOM MaTEMaTUKH, UMEIOIIUNA CBOEH
LEJIbI0  00ECleYUTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYyp, HUX OTHOLICHMH M B3aUMHOE
pacrooXKeHUe, ONUPAcTCd Ha JIOTMYECKYH0, JOKa3aTCNIbHYK JUHUI0. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOT'O O0IET0 00pa30BaHMs 3aKII0YACTCS B TOM, YTO 0OydarONIHics
YUUTCS TMPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaThb MCTUHHBIC YTBEP)KICHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IIPOBOJHTH
paccyKIeHUs «OT IPOTUBHOTO», OTJINYATh CBOICTBA OT MPU3HAKOB, (OPMYJINPOBATh OOpaTHbIE
YTBEPKACHHUS.

Bropoii nenbro n3yd4eHuss reOMETpPUH SBISETCS HUCIIONIb30BaHUE €€ KaK MHCTPYMEHTA IIPU
pELIECHUHN KaK MaTEMAaTUYECKUX, TaK ¥ MPAKTUYECKUX 3a/a4, BCTPEYAIOIIHUXCS B PEAJIbHOM JKU3HU.
OOyuarouuiics JODKEH HAY4YHUTBHCS OINpPENeNIUTh I'€OMETPUUYECKYI0 (pUrypy, omucarh CiIOBaMHU
JAHHBIA YepTEX WM PUCYHOK, HAWTH TUIOMIA/b 3€MEJIEHOTO YUacTKa, PACCUYMTATh HEOOXOIUMYIO
JUIMHY OTITOBOJIOKOHHOTO KaOens Wi TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOHIS. DTOMY
COOTBETCTBYET BTOpasi, BBIUMCIMTENbHAS JIMHUSA B M3ydeHuu reomerpuu. llpn pemenun 3agau
IPAaKTUYECKOI0 Xapakrepa oOydyaromMNUCcs YUIUTCS CTPOUTh MaTeMaTHUYeCKHe MOJIENIN PealbHbIX
JKU3HEHHBIX CUTyallud, IPOBOJWUTH BBIYMCIEHUS U OLIEHHWBATH aJI€KBATHOCTb IOJIYYEHHOI'O
pe3yibTara.

KpaiiHe BaHO NOJUEPKUBATH CBS3M T€OMETPUU C JAPYIMMHU Y4YEOHBIMM IpeIMETaMHu,
MOTUBUPOBaTb  MCIIOJIb30BaTh  ONPEIENCHHUS  IEOMETPUYECKUX  (GUIyp UM IMOHATHH,
JEMOHCTPUPOBATh IPUMEHEHUE TOJIYyYEHHBIX YMEHUHN B (U3HUKE U TEXHUKE. DTH CBSI3U Hauboiee
ApKO BUJHBI B TeMaX «Bektopsl», « Tpuronomerpuyeckue cOOTHOIEHU», «MeTo KoopauHaT»
u «Teopema IIudaropar.

VYuebHblit kypc «['eomeTpus» BKIIOUACT CIEAYIOIIME OCHOBHBIE PA3/eNbl COIEpIKAHUS:
«l'eomerpuueckue ¢Gurypsl M UX CBoicTBay, «l3MepeHHe TeOMETPUUECKUX BEIUYHHY,
«JlexapToBbl ~ KOOpAMHATBI HA  IUIOCKOCTH», «BekTopbD», «/IBMKEHUS  MIOCKOCTHY,
«IIpeobpazoBanus MOIOOUS.

Ha uzyudenue yuebHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kitacce — 68 yacos (2
yaca B Helelr), B 8 kimacce — 68 yacoB (2 yaca B Hemeno), B 9 kiacce — 68 yacoB (2 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

HauanbHuble moHsTHUS TeomeTpuu. Touka, mpsiMasi, OTPe30K, Jiyd. Yros. Buubl yrios.
BeprukansHple UM CMexXHBIE yrubl.  buccektpuca yria. JlomaHas, MHOIOYTOJIbHUK.
[TapamienbHOCTh U NEPIIEHIUKYISIPHOCTD IPSIMbIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cUMMETpuH. [IpuMepbl cuMMeTpun
B OKPY’KaIOIIEM MUDE.

OCHOBHBIE ITIOCTPOEHHUSI C IOMOUIBIO LIUPKYJISA U TUHEUKU. TpeyronpHuK. BricoTa, MenaHa,
OuccekTpuca, uX CBOMCTBA.

PaBHOOeApEHHBII 1 PABHOCTOPOHHUHN TPEYrONbHUKH. HepaBeHCTBO TpeyronbHUKA.

CpoiicTBa W TpU3HAKH paBHOOEAPEHHOTO TpeyrojibHuKa. llpu3Hakum paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M IpHU3HAKU MapajieNbHbIX NpsMbIX. CyMMa YIJoB TpeyrojbHUKA. BHemiHue
YIJIbl TPEYTOJIbHUKA.

[IpssMoyronbHbId TpeyrodbHUK. CBOMCTBO MeAuaHbl MPSIMOYTOJIBHOIO TPEYrOJbHHUKA,
NpoBeAEHHOW K runotreHyse. IIpusHaku paBeHCTBA MPSMOYTOJIBHBIX TPEYrOJIbHUKOB.
[TpstMoyronbHBIN TPEYroJibHUK ¢ yrioM B 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMAHOM,
TeopeMa 0 OOJIbIIEeM yriie U OOJbIIeH CTOpOHE TpeyroabHuKa. [leprnenuKynsap u HakJIOHHas!.

['eomeTprueckoe MecTOo TOuYeK. buccekTpuca yria M CEpelIMHHBIN NEPHEHIUKYIAp K
OTpe3Ky KaK Fr€OMETPUYECKHE MECTA TOYEK.

OkpyXHOCTb M KpYI, XOopJa M JAMAaMeTp, HMX CBOiicTBa. B3anMHoe pacrnonoxeHue
OKpYXHOCTH U npsimoit. KacarenbpHas U cexymas K OKpykHOCTU. OKpyKHOCTb, BIUCAaHHAsI B yTOJL.
BrincanHas u onncaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIACC

YersipéxyronbHuku. llapamnenorpamMM, €ro mpusHakd M CBOMCTBA. YacTHBIE cilydau
napaienorpaMMoB (TIPSIMOYTOJIBHUK, PoMO, KBaJpaT), UX NpPU3HAaKU U cBoiicTBa. Tpamenus,
paBHOOOKas Tpamnenus, e€ cBoicTBa U npu3Haku. [IpsmoyronbHas Tpanenus.

Meton ynBoeHuss Menuassl. LleHTpanbHas cummerpus. Teopema Paneca u Teopema O
IIPONOPLUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYroJdbHUKA U Tpanenuu. LleHTp Macc TpeyroibHUKa.

[Tonobue TpeyronbHUKOB, KO3 uiueHT noaodus. [Ipu3Haku mogo0ust TpEeyroJbHUKOB.
[TpumeneHnue no100ust pH peIIeHUH TPAKTUUECKUX 3a7ay.

CaoiicTBa miomaaei reomerpudyeckux Quryp. @opmMyinsl Ais MIIOWAAM TPEYroJbHUKA,
napaenorpaMma, pom6a u Tpaneruu. OTHOIIEHHE TUIOIAAeH MOJOOHBIX (QUTYD.

Brruncnenue niomiaaeil TpeyroibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare.

Teopema I[Tudaropa. [lpumenenue teopemsl [Indaropa npu pemreHun NpaKTHUECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO YyIJIa MPSMOYTOJBHOTO TPEYrojbHHKA. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BrnmcanHble ¥ LEHTpaJbHBIE YIUIBI, YIOJI MEXKIY KAcaTeIbHOM U XOPIOH. YTIBl MEXIY
XOpAaMH U CeKyIIMMH. BrincanHblie 1 onucaHHble YeTBIPEXYTOJIBHUKY. B3auMHOE pacnoioskeHne
IBYX OKpyxkHOcTel. Kacanue okpyxxnocteit. O01mue kacaTelbHbIe K TBYM OKPY>KHOCTSIM.



9 KJIACC

Cunyc, kocunyc, Tanrec yriaoB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
DopMyIbl IPUBEICHHUS.

Pemienne tpeyronbHukoB. Teopema KOCHHYCOB U Teopema CHUHYCOB. Pemienue
IIPAKTUYECKUX 3aJa4 C UCIO0Ib30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nonodus. [Tonodue coOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 mpoU3BEECHNUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEICHUH OTPE3KOB CEKYIIMX,
TeopeMa O KBaJpare KacaTeJIbHOM.

BekTop, nnumHa (MOAyNb) BEKTOpa, COHANPABIEHHBIE BEKTOPBI, IPOTHUBOIOJIOXKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpaluy HaJ
BEKTOpaMu. Pa3iioxkeHue BEKTOpa Mo JABYM HEKOJUIMHEApHbIM BekTOopaM. KoopauHaTel BEKTOpA.
CkanipHO€ MTPOU3BEIECHNE BEKTOPOB, IPUMEHEHUE /Il HaX0XK/I€HUS JJIUH U YTJIOB.

JlexapToBbl KOOpAMHATBI HA IIOCKOCTH. YPaBHEHUS IPSMOM U OKPYKHOCTH B
KOOPJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U MPSAMBIX. MeTo1 KOOpAUHAT U €ro IPUMEHEHHE.

[IpaBunbpHBIE MHOTOYTOIBHUKH. JlJIMHA OKpYXHOCTH. ['pagycHast u paguaHHas mMepa yria,
BBIYMCIICHHE JUIMH AYT OKpyXHOCTeH. [1momane kpyra, ceKTopa, CErMeHTa.

JIBIOKEHUS TIIOCKOCTH U BHYTPEHHUE CUMMETPHH (pUryp (371ieMeHTapHbIE MPEICTaBICHHS).
[TapannensHbiii nepeHoc. [loBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS IpOrpamMMbl yueOHOro Kypca «I'eomerpusi»
XapaKTEepU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

IIPOSIBIICHUEM MHTEpeca K MPOLUIOMY M HACTOSILEMY POCCHUMCKOM MAaT€MaTUKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTIKEHHUSAM POCCHUMCKMX MAaTeMaTUKOB M POCCHHUCKON
MaTEMaTUYECKOH IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JTOCTH)KEHUH B APYTUX HAYKaxX M IMPUKIIATHBIX
chepax;

2) rpa:KIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pealn3aluu ero Ipas,
NPEJCTAaBICHHEM O MaTEeMAaTHYECKHX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IHYHBIX CTPYKTYP,
SIBJICHUH, TPOLEAYP TPaKJAHCKOTO O0IIecTBa (HAaIpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTHUYECKUM IMPUMEHEHHEM JIOCTHUKEHUH
HayKH, OCO3HAHUEM BaKHOCTH MOPaJIbHO-3TUYECKHUX IIPUHLIUIIOB B I€ATEIBHOCTH YUEHOIO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHUBHOE y4YacTUE€ B PELICHUM INPAKTUYECKUX 3ajad MaTeMaTU4ecKOi
HaIlpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEeMaTH4eCKOro oOpa30BaHUs Ha MPOTSHKEHUHU Bcel
KHU3HU Ul YCHEeTHON Npo(ecCHOHaNIbHOM AEATENbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHMH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYAIbHOW TpPAEKTOPUH OOpa30BaHUA U
YKU3HEHHBIX TUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETHUECKOMY BOCIPHITHIO MaTeMaTHYECKHUX
00BEKTOB, 33/1a4, PELICHUN, pacCyKI€HUHN, YMEHUIO BUJETh MATEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHMA:

OpHUEHTAllMe B JIEATENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuyHBIX NpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YeJOBEKa, MPHUPOAbBI W 0OIIecTBa, NOHUMaHUEM
MaTeMaTUYeCKOll HaykKu Kak cdepbl 4elIOBEYECKOM [eATeNbHOCTH, 3TaloB €€ pa3BUTUS U
3HAUYMMOCTH JIJIS1 Pa3BUTHUS LIMBUIIN3ALlUH, OBJIAJICHUEM SI3bIKOM MAaTEMaTHUKU U MaTeMaTH4ECKON
KyJIbTYpOH Kak CpEICTBOM IIO3HAHHUS MHUpPA, OBJIAJACHMEM NPOCTEHIIMMHU HaBbIKAMU
HCCJIEIOBATENIbCKOM 1€ATEIbHOCTH;

6) pusuyeckoe BocnuTanue, GOpMUPOBAHUE KYJIbTYPHI 310POBbSI H IMOLIMOHAIBHOI'0
Os1aromostyqusi:

TOTOBHOCTBHIO TPUMEHSTh MaTEMaTUUECKNE 3HAHUS B UHTEPECAX CBOETO 3/10POBbs, BEACHHUS
3I0pOBOro 00pasa >KM3HH (340pPOBOE MUTaHHE, COATIaHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA,
perynsapHas (u3nueckas aKTUBHOCTb), COPMHUPOBAHHOCTBIO HaBbIKa pedIeKCuu, TpU3HAHUEM
CBOETO MpaBa Ha OIIMOKY M TAaKOTO K€ MpaBa Jpyroro 4eioBeka;

7) 3K0JI0OTMYeCKOe BOCIIUTAHHE:

OpHEHTalMe Ha MPUMEHEHHE MAaTeMaTHYEeCKHX 3HaHWMU NI pelleHHs 3a7ad B o01acTu
COXPaHHOCTH OKPYXKAIOIIEH Cpenpl, IJIaHMPOBAaHMWS IIOCTYIIKOB M OLEHKH HMX BO3MOXHBIX
NOCJEACTBUM Ui OKpY’KaroIlel cpenibl, 0CO3HAHHEM TJI00aIbHOTO XapakTepa KOJIOTUYECKHX
npo0JeM U MyTel uxX pereHus;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUAM COLUAJIBHON U IPUPOJTHOI Cpebl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HCOHpCI[CJIéHHOCTI/I, IOBBIICHUIO YPOBHSA cBOEH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTHCA Y APYIrUX
Jt0Jiel, mpuoOpeTaTh B COBMECTHON NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHMIA, B TOM 4ucie (GOPMYIHPOBATH UJECH,
IIOHATHUSA, TUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTUPOBAaTh MPUHUMAEMbIe DEIICHUS WU JEHCTBHS,
(GbopMyIUpPOBATh U OLICHUBATH PUCKU H MOCICICTBUS, JOPMUPOBATH OTIBIT.

METAINPEAMETHBIE PE3YJIbTATBI
ITo3naBaTe/bHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBrble JlorHueckne JeiicTBUA:

® BBIBISATh M XapaKTEPU30BaTh CYIIESCTBEHHBIC NMPHU3HAKA MATEMATUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIY MOHATHSAMHU, (POPMYIHPOBATH OIpENeTCHHs TMOHSATH,
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIMKU, OCHOBAHUSA JIJIsl 00OOIICHUS U
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

® BOCIPHHHMATH, (HOPMYIHPOBATH M MPeoOPa30OBBIBATH CYKIEHUS: YTBEPAUTENbHBIE U
OTpUIIATEIIbHBIC, SMHUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

® BBIBIATH MAaTEeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHUBOpEUHs B (paKTax,
TAHHBIX, HAOMIOACHHUSX W YTBEPXKJICHUSAX, NpeyIaraTb KPUTCPUU I BBISBICHHS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUL;

e JleNaTh BBIBOJBI C WCIIOJH30BAHHUEM 3aKOHOB JIOTUKH, JCIYKTHBHBIX W HHIYKTHBHBIX
YMO3aKTIOYEeHUN, YMO3aKIFOUEeHUH 110 aHAIIOTUH;

e pa30duparh JI0KA3aTeIHCTBA MATEMATHUYECKUX YTBEPKICHUH (TIPSIMBIE U OT TIPOTHBHOTO),
MPOBOANTH CAMOCTOSATEIHLHO HECIOXKHBIE JI0Ka3aTeIbCTBA MaTeMaTHYeCKUX (HaKToB,
BBICTpAaUBaTh apryMEHTAIUI0, MMPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE PacCYXICHUS;

e BBIOMpaTH CHOCOO pemieHus ydeOHOW 3amadyu (CpaBHHBATh HECKOJIBKO BapHaHTOB
penieHus, BbIONpaTh HanboJiee MOAXOASAIINN C YIETOM CaMOCTOSTEIBHO BBIIECIEHHBIX
KpUTEPUEB).

ba3oBble nccienoBarebcKue 1eCTBHA.

® CMOJNB30BaTh  BOMPOCHI  KaK  HMCCIENOBATENbCKUN  WHCTPYMEHT  IO3HAHUS,
dbopMyIHUpOBaTh BOMPOCHI, (PUKCUPYIOIIHE MPOTHUBOPEUHE, TPOOIEMY, CaMOCTOSATEIHHO
yCTaHaBIWBAaTh MCKOMOE W JIaHHOE, (hOPMUPOBATH THUIIOTE3Y, apTyMEHTHPOBATh CBOIO
MO3UIINIO0, MHEHHE;

® TIPOBOJUTH MO CAMOCTOSITENIPHO COCTABJICHHOMY IUTAaHY HECJIOXKHBINH JKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAaHUE TIO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHIeCKOTO 00OBEKTA,
3aBUCHUMOCTEN 0OBEKTOB MEXIY COOOI;



CaMOCTOSITENLHO (POPMYTUPOBATH OOOOIICHHSI U BBIBOJIBI IO PE3yabTaTaM MPOBEIEHHOTO
HAOJIIOJICHUS, WCCICAO0BAaHUs, OLICHHWBATh JOCTOBEPHOCTH ITOJYYCHHBIX PE3yJbTaTOB,
BBIBOZOB 1 0000IIEHNI;

IIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCa, a TAKXKE BBIBUTATH MIPEITOJIOKECHHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

Paborta ¢ unopmanmeii:

BBISIBIISITH HEJOCTATOYHOCTD U M30BITOYHOCTH HH(POPMALIUH, TaHHBIX, HEOOXOIUMBIX IS
pelIeHNs 3a1a4H;

BBIOMPATh, AHAIM3UPOBATH, CHUCTEMATHU3UPOBATh M MHTEPIPETUPOBATH WH(POPMAILIHIO
pa3IMYHbIX BUJOB U (DOPM IMpE/ICTaBICHHUS,

BBIOMpATh (OpMY IpeACTaBICHUS WHPOPMAIMH U WLTIOCTPUPOBATH PEIIAeMbIe 3a1a4H
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMH;

OLICHMBATh HAJEKHOCTh MHPOPMAILUKU 1O KPUTEPUSAM, NPEJIOKEHHBIM YUUTEIIEM WIH
c(hOpMyIUPOBAHHBIM CAMOCTOSITENTBHO.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCIIPUHUMATh U (POPMYIUPOBATH CYXJICHUS B COOTBETCTBHH C YCJIOBUSMHU U ILEISIMH
oOlIeHMs], SICHO, TOYHO, I'PAaMOTHO BbIpaXKaTb CBOIO TOYKY 3pEHUS B YCTHBIX H
IIUCBbMCHHBIX TEKCTaX, AaBaThb INTOACHCHUS IIO XOI{y peIHeHI/ISI 3aJa4u, KOMMCHTHpOBaTB
TIOJTYYCHHBIH PE3yIIbTaT;

B X0JI¢ OOCYXKICHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI, MPOOIIEMBI,
pelaeMoi 3a/1auM, BbhICKa3bIBaTh MJICH, HAIICIICHHBIC HA IOMCK PEIICHHS, COMOCTABIATh
CBOM CYXKJICHUS C CY>KICHUSMU JIPYTHX YYACTHUKOB JUAIIOTa, OOHAPYKUBATh pa3inydue u
CXOJICTBO TIO3WIIMA, B KOPPEeKTHOH Qopme (opMyImHpoBaTh pa3HOTIACHS, CBOH
BO3PaKCHUS;

HpeI[CTaBJ'ISITI) p€3}IJ'II>TaTI)I peHIeHI/ISI 3a1a4u, BKCHepI/IMCHTa, HUCCJIe10BaHUA, HpOGKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUIEHHS C YY€TOM 3aJad MpPE3eHTAlUU U
0COOCHHOCTEH ayAUTOpHH;

MOHMMATh U MCIOJIb30BaTh IPEUMYILIECTBA KOMAaHIHOW U MHAUBUAYAIbHON pabOTHI MIpH
pelieHnr y4eOHbIX MaTeMaTHUeCKUX 3a/1ay;

HpI/IHI/IMaTI) IecJIb COBMCCTHOﬁ JACATCIIbHOCTH, HHaHI/IpOBaTB opraHmaumO COBMeCTHOﬁ
paboThl, pacpenensaTh BUIbI padOT, JOroBapuBaThCs, 00CYKIaTh MPOIIECC U Pe3yabTaT
paboThI, 000011aTH MHEHUSI HECKOJIBKUX JIFO/ICH;

y4acTBOBATh B IPYMMOBBIX (hopmax paboTsl (0OCykaeHUsI, 0OMEH MHEHUSMH, MO3TOBEIE
HITYPMBI U IPYTHE), BBIIOIHATH CBOIO YacTh pabOThl U KOOPJUHUPOBATH CBOM JECHCTBUSA
C )IpyrI/IMI/I HJICHAMHM KOMaH/Ibl, OICHUBATh KA4€CTBO CBOCTO BKJIaZaa B O6HII/H>1 HpO,Z[YKT 110
KpUTEpUIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusanus:

CaMOCTOSITENIbHO COCTABJIATH IIJIaH, AJITOPUTM pEIIeHUs 3aJaud (WIK €ro 4YacTh),
BBIOMpPATh CMOCOO pemeHus ¢ Y4ETOM HUMEIOIIMXCS PECYpCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PELICHUNM C Y4ETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb, IMOIIMOHAJILHBII HHTEJJIEKT:

7



e BJAJETh CIIOCOOAMHU CAMOMIPOBEPKH, CAMOKOHTPOJIA IMpoIlecca M pe3yabTara pelieHus
MaTeMaTUYECKOH 3a/1a4u;

® TpenBUAETh TPYIHOCTH, KOTOPBHIE MOTYT BO3HUKHYThH NPH PEUICHUH 3aJadd, BHOCHTH
KOPPEKTHUBHI B JEATEIIFHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWJEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OICHMBATh COOTBETCTBHE PE3yJbTaTa JESATEIBHOCTH HMOCTABICHHOW LEIU U YCIOBHSIM,
OOBSICHATH MIPUYUHBI JOCTHKEHUS WIIM HEJOCTHKCHUS 1I€TTH, HAXOJUTh OMIMOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDI

K xoniy oOydenuss B 7 kJjacce OOydYalOMIMICS TMOJYYUT CIEAYIOIIHAE TMPEIMETHBIE
pe3yJIbTaThl:

Pacnio3naBaTh M3y4eHHBIE TEOMETPUYECKHE (UTYPBI, ONPENeIsTh WX B3aHUMHOE
pacrnosoxeHue, n300pakaTb reOMEeTpHUeCKHUe (PUTyphI, BBIIOJIHATD YEPTEIKH MO YCIOBUIO 3a]aUH.
W3MepsaTs NUHEHHBIC W YIIOBbIE BEIMYMHBI. Pemath 3a1aun Ha BBIYHCICHUE JJIUH OTPE3KOB U
BEJIMYUH YIJIOB.

Jenate rpyOyro OIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B pPeallbHOM >KHU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuyare pasmMepbl 3TUX OOBEKTOB 110 MOPSIIKY BETHUHHBI.

CTpouTh YepTEeKU K TEOMETPUUYECKIM 33]a9aM.

[Tonp30BaThbcss TpPU3HAKAMH PABEHCTBA TPEYTOJIBHHUKOB, HCIIOIB30BAaTh MNPU3HAKH U
CBOMCTBA paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PEIICHUH 3a/1a4.

[TpoBOIUTH JOTHUECKUE PACCYKICHUS C UCTIOJIb30BAaHHEM T€OMETPUUYECKUX TEOPEM.

[Tonp30BaThbcs NPHU3HAKAMH PABEHCTBA TPSMOYTOJBHBIX TPEYTrOJIBHUKOB, CBOHCTBOM
MeIuaHbl, TPOBENEHHOH K THIIOTEHY3€ TMPSMOYTOJIBHOTO TPEYroJbHUKA, B PEIICHUU
reOMEeTPUYECKUX 3a/1ay.

OmnpenensaTs NapaienbHOCTh MPSIMBIX C MOMOIIBIO YITIOB, KOTOpbIEe 00pa3yeT ¢ HUMHU
cekymas. OnpenensTh NapauieIbHOCTh MPSAMBIX C IOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSAIMOM 10 TOYEK JPYroy IpsiMOiA.

Pemats 3amaun Ha kieT4aroii Oymare.

[TpoBOIUTH BHIUMCIEHUS M HAXOAWUTh YHUCIOBbIE M OYKBEHHbIE 3HAUYEHUS YIJIOB B
FeOMETPUUECKUX 3a/1a4aX C UCIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOTOYTOJIbHUKOB,
CBOWCTB yTJIOB, 00pa30BaHHBIX IPH MEPECCUSHIH IBYX MapauUIeIbHBIX MPSIMBIX CeKyIei. PemaTth
NPaKTUYECKHE 3a7]auil Ha HAXOXKICHUE YTJIOB.

Brnaners moHATHEM reOMETPHUECKOr0 MECTa TOUEK. Y METh ONpeAessITh OUCCEKTPHUCY yria
U CepeIMHHBIN MEePICHINKYISIP K OTPE3KY KaK TeOMETPUIECKHAE MECTA TOYEK.

dopmynupoBaTh ONpeeNeHHs] OKPY)KHOCTH U KpyTa, XOpAbl M JHaMeTpa OKPYKHOCTH,
M0JIb30BAThCSl UX CBOMCTBAMH. Y METh IPUMEHSTH 3TH CBOMCTBA MPH PEIICHUH 3a/1a4.

Brnaners moHATHEM ONMCAHHON OKOJIO TPEYroJbHUKA OKPYXHOCTH, YMETh HAXOIUTh €&
ueHTp. Ilonp3oBaThCcs GakTamMu 0 TOM, YTO OUCCEKTPHUCHI YIJIOB TPEYroJIbHUKA MIEPECEKAOTCS B
OTHOW TOYKE, W O TOM, YTO CEpPEeIUHHBIC MEPIEeHANKYISIPI K CTOPOHAM TPEYTrOJIbHUKA
NIEPECEKAIOTCS B OJJHOW TOUKE.

Bnamers TOHATHEM KacaTeNbHOM K  OKPYKHOCTH, TIOJB30BAaThCS TEOPEMOW O
NEePIEeHIUKYIIPHOCTH KacaTeJIbHON U paaunyca, MIPOBeIEHHOTO K TOUKE KacaHusl.



[Tonb30BaThcs  IPOCTEMIIMMU TEOMETPUUYECKMMH  HEpPaBEHCTBAMH, IIOHMMAaTh MX
IIPAaKTUYECKUM CMBICII.

[TpoBOANTH OCHOBHBIE T€OMETPUUECKHE IIOCTPOEHUS C TOMOILIBIO HUPKYJIS U JIMHEHKU.

K xonmy oOyuenus B 8 kiacce oOydaromuiics TMOMYYHUT CIEAYIOLUIUME IpEeIMETHbIE
pE3yNbTaThI:

PacriozHaBaTh OCHOBHBIE BUJBI YETHIPEXYTOJIBHUKOB, MX AJIEMEHTHI, I10JIb30BaThCS HMX
CBOICTBaMH IIpU PELIEHUH FEOMETPUUECKUX 3ajau.

[IpuMeHsTh CBOICTBA TOUKHM MEpecedeHHs] MeOuaH TpeyroibHHKa (LIEHTpa Macc) B
pelleHny 3ajay.

Bnagers nonsTueM cpeaHel JUHUM TPEYrOJIbHUKA M TpAlelUH, IPUMEHITh UX CBOWCTBA
IIpU pELICHHHM reomerpudeckux 3anad. llomb3oBarbes Teopemoinn Pameca U TEOPEMOU O
MPOMOPLUOHANIBHBIX OTPE3KaX, MPUMEHSTh UX AJIS PELICHUS MPAKTUYECKUX 3a/1a4.

[TpuMeHsTh pU3HAKU TOI00US TPEYTOILHUKOB B PEIICHUH F€OMETPUUECKUX 3a/1a4.

[Tonw3oBatbest Teopemoii [Tudaropa asst pemeHns reoOMeTpUIECKUX U MPAKTUIECKHUX 3a71ad.
Ctpouth MaTeMaTHUECKYIO MOJIEIb B MPAKTUYECKUX 3a/1a4aX, CAMOCTOSITENILHO AeNaTh YEPTEX U
HAXOJHUTh COOTBETCTBYIOIIHE JIMHBI.

Bnagerp MOHATHSIMU CHHYCA, KOCHMHYCAa M TaHIEHCa OCTPOro yria MpPsIMOYTOJIBHOTO
TpeyrojabHuKa. [1071p30BaThCs 3TUMU MOHSITUSMH IS PEIICHUS TPAKTUUECKUX 3ajau.

Boruucnsate  (paznuyHbIMH - clOocOOaMHM) — IUIONIAJb  TPEYrojbHUKA W ILJIOIIAIU
MHOTOYTOJIBHBIX  Guryp (moyb3ysAch, TI€ HEOOXOAUMO, KalubKymnsTopoM). I[IpumeHSTH
MOJTy4YE€HHBIE YMEHHUSI B IPAKTUYECKUX 3a/1adax.

Brnagerp NOHATHAMM BOMCAHHOTO M ILEHTPAIBHOIO yrja, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yIiax, yriaax MeXJIy Xop/aMu (CEKYIIUMHU) U YTJIe MeX/1y KacaTeabHOU U XOp10i npu
pELIEHNN TEOMETPUYECKUX 3a/1ay.

Brnaners moHsATHEM ONMCAHHOTO YETHIPEXYTONbHUKA, IPUMEHITh CBOMCTBA OMUCAHHOTO
YeThIPEXYTOJIbHUKA NPU PELICHUH 3a/1a4.

[TpyMeHsTh MOyYyeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMaTHYECKHE MOJEIH IS
3aJa4 peaqbHON KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BHIYMCIEHUS C TPUMEHEHHEM 11010015
U TPUTOHOMETPHH (II0JIB3YACH, /1€ HE00X0AUMO, KAIbKYISATOPOM).

K xoniy oOydeHuss B 9 kJjacce OOydYarOMMICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE
pe3yJIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIUHN OCTPBIX YTJIOB, HAXOAUTH C MX TOMOILBIO pa3INYHbIe
AJIEMEHTHI TMPSMOYTOJBHOTO TPEYroJbHHUKA («pEIIEHUE TPSMOYTOJbHBIX TPEYTOJIbHUKOBY).
HaxoauTsb (¢ TOMOIIbIO KaNbKYISTOPA) JIMHBI M YTJIbI ISl HETAOJIUYHBIX 3HAUCHUH.

[Tonb30BaTbes hopMynaMu MPUBEAEHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUIS HAXOKJICHHSI COOTHOILIEHUH MEXTy TPUTOHOMETPUYECKHMMHU BETUYMHAMHU.

Hcnonp30BaTh TEOPEMBbI CUHYCOB M KOCHHYCOB JUISl HaXOXJIE€HUS Pa3IUYHbIX JIEMEHTOB
TpPeyrojbHUKa («peleHue TPEyroJbHUKOBY»), MPUMEHITh UX MPU PELIEHUH TeOMETPHUYECKHUX
3ajad.

Brnaners noHsTHsMEU MpeoOpa3zoBaHus MOA0OHS, COOTBETCTBEHHBIX JIEMEHTOB IMOAOOHBIX
¢uryp. [Tonp3zoBarbest cBOMCTBaMU 11010011 TPOU3BOJIBHBIX (DUTYP, YMETh BBIYMCIATH JJIHHBI U
HaXOJUTh YIJbl Y 0J00HBIX (uryp. IlpuMenars cBoiicTBa mogo0us B MPaKTUUYECKUX 3a/ladyax.
YMeTh NpUBOIUTH IPUMEPHI MOAOOHBIX PUTYP B OKPYKAIOIIEM MHUPE.

ITonp30BaTbCsa TeOpeMaMu O MPOU3BEACHUM OTPE3KOB XOpJ, O IPOU3BENECHUH OTPE3KOB
CEKYILHUX, O KBapaTe KacaTeIbHOM.



[Tonp30BaThbCcst BEKTOpaMH, IMOHUMATh HMX TC€OMETPUYECKHA H (PU3UUECKHH CMBICT,
NPUMEHSTh UX B PEHICHHH TEOMETPUYECKUX W (u3mdeckux 3amad. [IpuMeHSITh CKalspHOE
IIPOU3BE/ICHUE BEKTOPOB AJIsl HAXO0XACHUS JUIMH U YIJIOB.

[lonb3oBaTbcsi METOAOM KOOPAMHAT HA IJIOCKOCTH, IPUMEHATh €ro B PEUICHUH
F€OMETPUUYECKHUX U MPAKTUUECKUX 3a/1a4.

Bnaners moHATUAMH MPAaBUIBHOIO MHOTOYTOJIbHUKA, IJTUHBI OKPY)KHOCTH, JUIMHBI AYTH
OKPYXHOCTM M pPaJMaHHOM Mepbl YIJa, YMETh BBIYMCIATH IUIOIIAAb Kpyra M €ro 4acrem.
[IpuMeHATh MOTyYEHHbIE YMEHHUS B IPAKTUYECKUX 3a]a4aXx.

Haxomuth ocu (WM LEHTPBI) CUMMETpUH (UTYp, IPUMEHATH ABMXKEHUS IUIOCKOCTH B
IIPOCTEUILNX CIIyqasiX.

[IpuMeHATh MOJIy4eHHbIC 3HAHHS HAa MPAKTUKE — CTPOUTH MATeMaTU4YECKHUE MOJIEIH IS
3aJa4 peajibHON KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS C TPUMEHEHHUEM MOJA00MS
U TPUTOHOMETPUYECKUX (DYHKIUH (TIOIB3YACh, T/Ie HEOOXOTUMO, KaJIbKYIATOPOM).
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TEMATHYECKOE INTAHUPOBAHHUE

[TPOTPAMME

11

7 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3aeioB 1 TeM (uudpossbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
. Hp(;czeul?(l:mp;e Ir/Ie:MeeT:uqeecxue burypsr u y Butnorexa LOK
ux cBoiicTBa. M3mepenu
P https://m.edsoo.ru/7f415e2e
F€OMETPUUECKUX BEIMUUH
bu6mmorexa [IOK
2 T 22 1
PEYTOILHIIH https://m.edsoo.ru/7f415e2e
[TapannenbHble TpsAMbIE, CyMMa YIJIOB bubnuoreka [IOK
3 14 1
TPEyTroJbHUKA https://m.edsoo.ru/7f415e2e
OxpykHOCTb U KpyT. [ 'eomeTpuueckue bubnnoreka [JOK
4 14 1
MIOCTPOCHHMSI https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
I1 7 4 1
> OBTOpCHHE, 0000MEHNE sHANMIi https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 4 0




8 KJIACC

KonuyectBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3aeioB U TeM nupposbie
Ne i/m P Kourpoubnbie IIpakTHyeckue (uubp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
1 4 & 12 1
CTPIPEXYT OB HIICH https://m.edsoo.ru/7f417e18
, Teopema dasneca u Teopema o ; . . Bu6miorexa LIOK
IIPONOPLUOHAIIBHBIX OTPE3KAX, IOA00HBIE
POTIopTL P > oA https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
O —— 14 1 BuGmonesa LIOK
peyrT a P https://m.edsoo.ru/7f417e18
[Tnomaau noto0HBIX GUryp
Teopema [Iudaropa u Hauana bubnnoreka [JOK
4 10 1
TPUTOHOMETPUHU https://m.edsoo0.ru/7f417e18
Vsl B OKpyKHOCTU. Bricannsie u
5 ONMCAHHBIE YETHIPEX YT OJIbHUKH. 13 1 bubnuotexa [JOK
Kacarenbhbie k okpyxkHOCTH. Kacanue https://m.edsoo0.ru/7f417e18
OKPYKHOCTEH
bubmuorexa [JOK
6 II 600 i 4 1
OBTOPEHHE, ODODILCHHIE SHARHH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I1O 68 5 0

I[TPOTPAMME
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9 KJIACC

[TPOI'PAMME

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne i/m P Kourposbnble IIpakTHyeckue (uubp )
NpoOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnnorexa [HOK
CHHYCOB. PelieHue TpeyrojbsHHUKOB https://m.edsoo.ru/7f41al2c
, il/lpeo6pa:30BaHI/Ie o100usl. . . BuGmmorexa LOK
ETPUYCCKUE COOTHOIICHHS B
P https://m.edsoo.ru/7f41al2c
OKPYKHOCTH
bubmuorexa [JOK
3 B 12 1
CITOPH https://m.edsoo.ru/7f41al2c
4 JlexapTOoBBI KOOPAMHATHI HA TJIOCKOCTH 9 1 bubmmoreia LIOK
P PA https://m.edsoo.ru/7f41al2c
;| o |
Py HHaab Kpyre. https://m.edsoo.ru/7f41al2c
Brruncnenue miomianeit
6 JIBYO>KEHUS TNIOCKOCTH 6 bubmorexa LIOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 0600MIIEHNE, 7 9 bu6mmorexa [IOK
CHCTEMATHU3ALINAS 3HAHWUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 6 0
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

* 'eomerpust, 7-9 knaccel/ Aranacsia JI.C., byrysos B.®., Kagomnes C.b. u apyrue,
Axnmoneproe obmectBo «M3natensctBo «IIpocBenienney

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

Meroa.pekomennanuu K yueo, JI.C. Atanacsn, B.®. byry3os, 10.A. I'na3kos, B.b.
Hexkpacos, N.1. IOauna.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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