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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH M3 OCHOBHBIX Pa3/IeNIOB IIKOJIHHOM MaTeMaTHKH, UMEIOIIUN
CBOCH I1IeJIbl0 00ecneunTh H3YyYEeHUE CBOWMCTB U pa3MepoB (uryp, UX OTHOILICHUH H
B3aMMHOE PACIIOJIOKEHUE, OMUPAECTCS Ha JIOTUYECKYIO, JOKa3aTeIbHYyI0 JIMHHIO. [leHHOCTh
U3Y4YCHHUS] TEOMETPUHU Ha YPOBHE OCHOBHOT'O OOIIETO 0Opa3oBaHUs 3aKJIIOYAETCS B TOM, YTO
OOy4Jaronuiicss y4uTCS TMPOBOAMUTH JOKA3aTeNbHbIE PACCYXKIEHUS, CTPOUTH JIOTHUYECKHE
YMO3aKIIOYEeHHS, JOKa3blBaThb HCTHHHBIE YTBEPXKIACHHUS W CTPOUTH KOHTPIPHUMEPHI K
JIO)KHBIM, TIPOBOJUTH PACCYXKJIEHUSI «OT MPOTUBHOIO», OTJIMYATh CBOMCTBA OT IMPU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPKIACHUS.

BTopoii 1ienpio n3ydeHunss TeOMETPHUH SIBISIETCS] HCTOIb30BaHNE €€ KaK MHCTPYMEHTa
OpH pEIIeHUH KaK MaTeMaTHYeCKHX, TaK W MPaKTUYECKUX 3a7ad, BCTPEUAIOIIUXCS B
peanbHOM >ku3HU. OOydYarOmMICS JTOJDKEH HAYYUThCA OINPEACIUTh T'€OMETPUUYECKYIO
burypy, onucaTh CIOBaMH JaHHBIA YEPTEX WIM PUCYHOK, HAWTH IJIOMAAb 3€MEIbHOTO
y4acTKa, pacCyUTaTb HEOOXOIMMYIO IJUHY ONTOBOJIOKOHHOTO Kalenss win TpeOyeMble
pa3Mepsl rapaxa /i1l aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpasi, BRIYUCIUTEIIbHAS JIUHUS B
U3y4eHUH reoMmeTpuu. llpu pemieHnn 3anad NpaKTHYECKOro Xapakrepa oOydaroluics
YUUTCSl CTPOUTh MATEMaTUYECKHUE MOJENIN PEAJbHBIX >KU3HEHHBIX CUTYyallMid, IPOBOAUTH
BBIUHCJICHUS U OILICHUBATh aJIEKBATHOCTH ITOJIy4Y€HHOI'O pe3yibTara.

KpaiiHe Ba)xHO MOAUEPKUBATH CBA3M T'€OMETPUU C IPYTUMHU YUEOHBIMH NPEAMETaMHU,
MOTHBHPOBATh HCIOJB30BAaTh OMPEIEICHUS TEOMETPUYECKUX GUTYp U TOHSITHIA,
JEMOHCTPUPOBATh NMPUMEHEHUE TMOJYYEHHBIX YMEHUW B (pU3MKE W TEXHUKE. DTH CBS3U
HambOosee spko BUIHBI B TeMax «BekTopw», «TpuUroHOMETpUYECKHE COOTHOIICHUS,
«Metoa koopauHat» u «Teopema ITudaropay.

YueOuwrii kypc «['eomerpusi» BKIIOYAET CIEAYIONIME OCHOBHBIE  pa3/eibl
comepxkanusi: «['eomerpudeckue (GUrypel m MX CBOWCTBa», «M3MepeHne reoMeTpruecKux
BEJIMUUHY, «JleKapTOBbl KOOPAUHATHI Ha MIIOCKOCTUY, «BeKTOpb», «/{BHKEHNUS MIIOCKOCTH,
«IIpeobpazoBanust MOTOOU.

Ha usyuenune yuebHOro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68
yacoB (2 Jaca B HeJento), B 8 kinacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 68 yacoB
(2 yaca B HezeIO).



COJEPXXAHME OBYUYEHUA
7 KUIIACC

HavanpHble nmoHATHSA reomerpun. Todka, nmpsMas, OTpPe30K, Jyd. YToa. Buasl yrios.
BeprtukanbHble W CMeXHBIE YIubl. buccekrpuca yrma. JloMaHas, MHOIOYI'OJIBHUHK.
[TapayuienpHOCTB U MEPIICHAUKYIISIPHOCTD IIPSIMBIX.

CumMmerpuunble (urypel. OCHOBHBIE CBOHCTBAa OCEBOW cuMMeTpuu. [Ipumepsl
CUMMETPHUH B OKPYIKAIOIIIEM MHpE.

OCHOBHBIE IIOCTPOEHHs € NOMOIIBIO LHUPKYJIS W JUHEHKHU. TpeyrospHHK. Bricora,
MeanaHa, OMCCEeKTpuca, UX CBOWCTBA.

PaBHOOEpEHHBIN U PABHOCTOPOHHHI TPEYroNbHUKUA. HepaBeHCTBO TpeyrojabHUKA.

CpoiicTBa M TpPHU3HAKKM PABHOOEIPEHHOro TpeyroibHUKa. IIpu3Haku paBeHCTBa
TPEYTOJIBHUKOB.

CBONCTBA WM NPU3HAKK MAPAUIENBHBIX MNpsAMBIX. CyMmMma yIJIOB TpPEYyroJIbHUKA.
Breninue yriel TpeyroibHUKA.

[IpsAMOYTOJIBHBINA TPEYTrOabHUK. CBOMCTBO MEAUAHBI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
MPOBEAEHHON K ruroreHy3e. lIpu3Hakm paBeHCTBA NPSAMOYTOJBHBIX TPEYTOJBHHUKOB.
[IpsAMOYTOJIbHBIN TPEYTOJIBHUK C YTIoM B 30°.

HepaBeHcTBa B TreOMETpHUM: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, Teopema 0 0oJibleM yriie U OOoJblIe CTOpOHE TpeyrosibHUKa. lleprnenaukynsp u
HAaKJIOHHAs.

['eomeTprueckoe MECTO TOYEK. buccekTpuca yria U CepeIuHHBIN NEPIEHAUKYISP K
OTPE3KY KaK Fr€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTh M Kpyr, XOpAa W IHAMETP, UX CBOMCTBA. B3amMHOE pacmnosiokeHue
OKPYKHOCTH M nipsiMoi. KacaTenpHast u cekymas K OKpyKHOCTH. OKpYy»KHOCTb, BIUCAHHAS B
yroJi. BnucanHas 1 onrcaHHas OKpyKHOCTH TPEYTOJIbHHUKA.

8 KVIACC

Yereipéxyronpauku. [lapamienorpamMm, ero npu3Haku M CBOWCTBA. YacTHbIE Cilyyau
napajyuiesIorpaMMoB (IIpsIMOYTOJIBHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBA. Tpamenus,
paBHOOOKas Tparenus, e€ CBOMCTBa U npu3Haku. [IpsiMoyrosibHas Tpaneuus.

Merton ynBoenus meauansl. LlenTpansHas cumMmerpus. Teopema Paneca u reopema o
IIPONIOPLIMOHAIIBHBIX OTPE3KAX.

Cpennue IMHUK TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHuKa.

[Tomobue  TpeyronapHukoB, Kodhdumument mnoxodusa. Ilpusnakm  momoOus
TpEeyroJbHUKOB. [IpuMeHenne noqo0us npy peleHny NPaKTUYECKUX 3a/1a4.

CpoiictBa momaneil reomerpuyeckux  guryp. Dopmynbl Ui IUIOIIATU
TpPEYroJibHKKA, MapajuiesiorpaMma, pomOa u Tpaneuud. OTHOIICHHE IJIOMaaeH MOI00HBIX
duryp.

Boluncnenue mioniaieid TpeyroJibHUKOB 1 MHOTOYTOJIbBHUKOB Ha KJI€T4aTON Oymare.

Teopema Iludaropa. [Ipumenenue teopemsl [ludaropa npu penieHud MPakTUYECKUX
3a1ad4.

CuHHyC, KOCHUHYC, TAaHT€HC OCTPOro yria MpsSMOYTrOJbHOIO TPEyrojbHHUKA. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO. TpuUroHoMerpuueckue GyHkuu yrios B 30, 45 u 60°.

BrmcaHHbIE M IEHTpaAIbHBIE YIJIBI, YTOJI MEXAY KacaTeIbHOU U XOPIOH. Y TJIbl MEXKIY
XOpJaMM M CEKyllMMHU. DBrimcanHble M ONMCaHHBIE YETBHIPEXYTOJNBHUKH. B3anmnHoe



pacrnoJio)keHue NByX OKpykHocTed. Kacanue oxpyxkuocTeit. OOmue KacaTenbHbIe K JBYM
OKPYX HOCTSIM.

9 KVIACC

Cunyc, xocunyc, TanreHc yrioB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. POPMYJIIbI IPUBEICHHUS.

Pemienne TtpeyronpHHKOB. TeopemMa KOCMHYCOB M TEOpEMa CHHYCOB. PeleHue
NPAaKTUYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noaodus. [lonobue COOTBETCTBEHHBIX 2JIEMEHTOB.

TeopeMa O MNpPOM3BENECHUU OTPE3KOB XOpJ, TEOPEMbI O MPOU3BEACHUU OTPE3KOB
CEKYIINX, TEOPEMA O KBaJIpaTe KacaTeIbHOM.

BekTop, mnmMHa (MOIYyJb) BEKTOpA, COHAMNPABICHHBIE BEKTOPBI, MPOTHUBOMOJIOKHO
HaIlpaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpaIlMy HaJl
BekTOpaMu. Pa3znokeHune BEKTOpa MO JBYM HEKOJUIMHEApHBIM BekTopaM. KoopauHatbl
BekTopa. CKalsipHOE IPOU3BEACHUE BEKTOPOB, IPUMEHEHHUE ISl HAXOXKICHUS IJTMH U YTJIOB.

JlekapTOBBl KOOpAMHATHI HA IUIOCKOCTH. YPAaBHEHUS MNPAMOM M OKPYKHOCTH B
KOOpPJIMHATAX, [IEPECEYEHUE OKPYKHOCTEN U MPAMBIX. MeToa KOOpAUHAT U €ro IPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. JlJIMHA OKPYXHOCTH. I'pagycHas U paguaHHas Mepa
yria, BBIYACIEHUE JUIMH AYT OKpy»)HocTel. [Inomane kpyra, cekropa, CErMeHTa.

JIBUKEHHUsI IUIOCKOCTMU W BHYTPEHHUE CHUMMETpuUu Guryp (dJIeMeHTapHbIE
npeacrasienust). [lapamtensHeiil nepenoc. IloBopor.



IHIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IHPOI'PAMMUBbI
YYEBHOI'O KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Pe3yJbTaThl OCBOCHUS MNPOrpaMMbl ydeOHOTO Kypca «l'eomerpusi»
XapaKTepU3yrOTCSA:

1) maTpuoTnYecKoe BOCIUTAHUE:

MPOSIBJICHUEM HMHTEpEca K NPOLIJIOMY M HACTOAILIEMY POCCHUHCKOW MAaTeMaTUKH,
LHEHHOCTHBIM OTHOIIEHUEM K JOCTHUKEHUSM POCCUMCKAX MATEMATUKOB W POCCUNCKOU
MaTE€MaTUYECKOM WIKOJIBI, K HCIIOJIb30BAaHUIO 3THUX JOCTHKEHUH B JAPYrUX HAayKax H
MPUKIATHBIX chepax;

2) rpaskKAaHCKOe M TyXOBHO-HPABCTBEHHOE BOCITUTAHHE:

TOTOBHOCTBIO K BBIIOJIHEHUIO OOS3aHHOCTEN TpaklaHWHA W peai3ald €ro Ipas,
MIPE/ICTABICHUEM O MATEMaTUYECKUX OCHOBaX ()YHKUIMOHUPOBAHMS PA3IUYHBIX CTPYKTYP,
ABJICHHUM, TPOLIETyp TPAKIAHCKOro 001IecTBa (Hampumep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXIEHUIO JTHYECKUX TMpOOJIEeM, CBA3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM
JNOCTW)KEHUM HAyKH, OCO3HAaHUEM BAXXHOCTH MOpPAJIbHO-3TUYECKMX IPUHLHIIOB B
NEATEIBHOCTH YYEHOTIO;

3) TpyI0BOE BOCIIUTAHME:

YCTAaHOBKOM HAa aKTMBHOE Y4acTHE B PEIICHUM MPAKTUYECKHUX 3a7a4 MAaTEMATHYECKON
HAIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTHYECKOro oOpa3oBaHMs Ha MPOTSHKEHUU
BCE JKHU3HM I yCIIEUTHONW NMpOo(deCCHOHAIbHON IEATEIbHOCTH U Pa3BUTUEM HEOOXOIUMBIX
YMEHUH, OCO3HAaHHBIM BBIOOPDOM UM TOCTPOEHUEM HMHAMBUAYAJIBHON  TpPAaeKTOpUU
0o0pa3oBaHMsSI W JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX MHTEPECOB M OOLIECTBEHHBIX
MOTPEOHOCTEM;

4) 3cTeTHYECKOEe BOCITUTAHME:

CIIOCOOHOCTBIO K AMOILIMOHAILHOMY M 3CTETHYECKOMY BOCIPUATHIO MAaTEMaTUYECKHX
OOBEKTOB, 3a/ay, pEHICHUH, PACCYXXJICHUH, YMEHUIO BHUIETh MaTeMaTUYECKUe
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUS:

OpHUEHTALMEN B JESITEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAYUHBIX NMPEACTaBICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHUs YeJIOBEKa, MPUPOJbI M OO0IIEeCTBa, MOHUMAHUEM
MaTeMaTHYeCKOM HAyKH Kak cQepbl 4eJOBEUeCKON AESTeNbHOCTH, ITAnoB €€ pa3BUTUA U
3HQUUMOCTH 11  Pa3BUTUS UIUBWIM3ALUH, OBJIAJACHUEM SI3BIKOM MAaTEMaTHKA U
MAaTEMATUYECKON KYJIbTYPOM KaK CpPEICTBOM IIO3HAHHMS MHUPA, OBIAJCHHEM IMPOCTEUIIUMHU
HaBBIKAMH HCCIIEIOBATEIbCKOMN IESITEIbHOCTH;

6) pusnueckoe BocnmuTranue, (GopMuUpoBaHHE KYJIbTYPbI  310pPOBbSI M
IMOIMOHAIBHOIO0 0J1ArONOJTyYHs:

TOTOBHOCTBIO MPUMEHSATh MaTEMaTUYECKUE 3HAHUS B MHTEPECAaxX CBOETO 30pPOBbA,
BEJICHUS 3710pOBOro 00pa3a >KU3HH (340pOBOE MUTaHUE, COANTAHCUPOBAHHBIN PEXUM 3aHATHI
U OTZIbIXa, peryisipHas (pu3uveckas akTUBHOCTD), COOPMHUPOBAHHOCTHIO HABBIKA PEQIICKCHUH,
IpU3HAHHEM CBOETO IpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa JIPyroro YeJIOBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHHUE:

OpUEHTalUuell Ha NPUMEHEHHE MAaTeMaTHYeCKUX 3HaHWM [ pelleHds 3aaad B
00JacTh COXPAHHOCTU OKPY>KAIOLIEH Cpeabl, MIAHUPOBAHUS IOCTYNKOB M OLIEHKH HX



BO3MOXKHBIX MOCIEACTBUI AJII OKPY’KAIOLIEH Cpeibl, OCO3HAHUEM TJ00aTbHOIO XapakTepa
HKOJIOTMYECKUX MPOOJIEM U MyTEeH UX PEIICHUS;

8) aganTanus K N3MEHSIOIUMCS YCJIOBUAM CONMAILHON U PUPOIHOIi Cpebl:

TOTOBHOCTBIO K JEHCTBHUSIM B YCJIOBHSX HEONPENCIEHHOCTH, MOBBIILICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€PE3 NPAKTUYECKYIO ACSITEIBHOCTD, B TOM YUCJIE YMEHUE YUYHUTHCS
y JpYyTHux Jtojied, NMpuoOpeTaTb B COBMECTHOH JEATEIbHOCTH HOBBIE 3HAHUS, HAaBBIKM U
KOMITETEHLIUN U3 ONBITA IPYTHUX;

HEOOXOJUMOCThIO B (DOPMHPOBAHUM HOBBIX 3HAHUU, B TOM 4HUCIE (OPMYIUPOBATH
UJEH, MOHATUS, TUIOTE3bl 00 OOBEKTaX U SIBICHUAX, B TOM YHCJIE paHEe HEU3BECTHBIX,
OCO3HaBaTh Je(PUUUTBI COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEW, IJIaHUPOBATh CBOE
pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYAIMIO, BOCIHPHUHUMATHh CTPECCOBYIO
CUTYAaIIMIO KaK BBI30B, TPEOYIOMINII KOHTPMEP, KOPPEKTUPOBATh TPUHUMAEMBIE PELIECHUS U
nencTBud, (OpMYyIUPOBaTh U OLEHUBATH PUCKH U MOCIEACTBUS, POPMUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIBTATbDI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue AecTBUA:

e BBIABJIITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMATHUYECKHUX OOBEKTOB,
MOHATUH, OTHOIICHUN MEXIY MOHATUSIMH, (GOPMYIUPOBATH OMPEICICHUS TOHITHH,
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PHUKAIIMN, OCHOBAHUS I 0000IICHUS
Y CpaBHEHUS, KpUTEPUH MPOBOAMMOTO aHAIIN3a;

e BOCIPUHUMATH, (OPMYIHPOBATH M MIPEOOPA30OBLIBATH CYXKIACHUS: YTBEPAUTCIIBHBIC U
OTpULIaTeIbHBIC, STUHUIHBIC, YACTHBIC U OOIITUE, YCIOBHBIC,

e BBIABJIITH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M W TPOTHBOPCUYHUS B
dakTax, MaHHBIX, HAOMIOMECHUAX U YTBEPXKICHUAX, TpeaIaratb KPHUTEPUU IS
BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

e JIeTIaTh BBIBOJBI C MCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX M MHIYKTHBHBIX
YMO3aKJIFOYEHHUM, YMO3AKIIFOUEHUH 110 AaHAJIOTHH;

e pazbupaTh JI0Ka3aTEJbCTBA MATEMATHUYECKUX YyTBEPXKIAEHUW (NpsSMble U  OT
MPOTUBHOTO),  TPOBOJUTH  CAMOCTOSITEILHO  HECIOXKHBIE  JIOKAa3aTelIbhCTBA
MaTeMaTu4ecKknX (HaKTOB, BBICTPAMBATh apTyMEHTAIMIO0, TPUBOJUTH MPUMEPHl U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

e BBIOMpaTh crmoco0 pemieHus yd9eOHOW 3amaun (CpaBHUBATh HECKOJIBKO BapHUAHTOB
peIIcHus, BBIOUPATh HanOOoJIee MOIXOIAIINN ¢ Y4ETOM CaMOCTOSITEIIBHO BBIJICICHHBIX
KPUTEPUEB).

Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.

e HCIOJb30BaTh BOMPOCHI KaK  HCCIACAOBATECIbCKHMH  WHCTPYMEHT  TIO3HAHUS,
dbopMynrpoBaTh BOIIPOCHI, bukcupyroume MIPOTUBOPEYHE, npooiemy,
CaMOCTOSITEJIbHO YCTaHABIMBAaTh HMCKOMOE U JaHHOE, (POPMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TMPOBOJWUTH MO CAMOCTOSITEIBHO COCTABICHHOMY IUUIaHY HECIIOKHBIH DKCIIEPUMEHT,
HEOOJbIIOE MCCIEOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTU4ecKOro
00BEKTa, 3aBUCUMOCTEN OOBEKTOB MEXKIY COOOM;



CaMOCTOATENbHO  (popMynupoBaTh 00O0OIMIEHHUS ¥ BBIBOABI IO  PE3yJIbTaTam
MPOBEAEHHOTO HAOIIOACHUS, UCCIICIOBAHUS, OIICHUBAThH JIOCTOBEPHOCTh TOJIYICHHBIX
PE3yNbTaTOB, BHIBOJOB M 0000IIECHNI;

MPOTHO3MPOBaTh  BO3MOXKHOE  Pa3BUTHE  TpoIecca, a TakkKe  BBIIBUTAThH
MIPEITONIOKEHHUS O €0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh W M30BITOYHOCTh MH(POPMAIUH, JAHHBIX, HEOOXOIUMBIX
TUTSL PEIICHUS 3a1auH;

BBIOMpaTh, aHATM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATh WH(OPMAIIHIO
Pa3IMYHBIX BUIOB U ()OPM IIPEICTABIICHHSI,

BbIOMpaTh (opMy TMpencTaBieHHs WHGOPMAIUU W WJUIIOCTPUPOBATH pEIllaeMble
3aJ1ayu CXeMaMH, TuarpaMmMaMu, HHOU rpauKoi M MX KOMOWHAIIUSMU,

OIICHUBATh HAIEKHOCTh HMHPOPMAIIUU TI0 KPUTEPHAM, MPEITOKEHHBIM YIUTEIIEM WITH
c(hOpMyIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKAaTHBHBIE YHHBeEpPCAJIbHbIE YUeOHbIE HelCTBUS:

BOCIIPUHUMATh B (hOPMYIUPOBATH CY>KJICHHUSI B COOTBETCTBHH C YCIOBHSAMH H IEISAMU
oOIIeHus, SCHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHUS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110 X0y PEIICHUS 3a/1a4l, KOMMEHTUPOBATh
MOJIYYCHHBINA PE3YJIbTAT;

B X0J1e 00CYXICHHS 33]]aBaTh BOIIPOCHI MO CYIIECTBY 00CYK/1aeéMOM TEMBI, MPOOIEMBI,
pemiaeMoil  3ajJaud, BBICKA3bIBaTh WJIEH, HAICJICHHbIE HA TIOMCK PpEIICHUs,
COMOCTAaBIIATb CBOM CYXKJCHUS C CYXICHUSMU JPYTUX YYAaCTHUKOB JHUajora,
oOHapy>KUBaTh Pa3IMUMe U CXOJICTBO MO3UIMH, B KOPPEKTHOU Popme hopMyTupoBaTh
pa3HoTJIacHsl, CBOM BO3PaXKECHHUS;

MPENCTaBIATh Pe3yIbTaThl PEIICHHS 33]a4H, SKCTIEPUMEHTA, UCCIICIOBAHUS, TIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (popMaT BHICTYIUICHHS C YYETOM 3a/ad MPE3CHTAlUd U
0COOEHHOCTEN ayuTOpHUU;

MMOHUMATh W HMCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHON M WHIUBHAYaTbHOW PabOTHI
TP PEIIEHUN yIeOHBIX MaTEMAaTUYECKHX 33]1a4;

OpUHUMATh  1I€JIb  COBMECTHOM  JESATENbHOCTH, IUIAHUPOBATH  OPraHU3aIlUIo
COBMECTHOM paboThl, pacmpenensTh BUAbl pabOT, JAOrOBapHUBATHCS, OOCYXIATh
MPOIIECC U PE3YNIHTAT PadOTHI, 0000IaTh MHEHUS HECKOJIBKHX JTIOJICH;

y4acTBOBaTh B TPYyNNoBBIX ¢Gopmax paboTel (0OCyXkaeHHs, OOMEH MHEHUSMU,
MO3TOBBIE IITYPMBI M JIPYTHUE), BBHITIOJHITH CBOIO YacTh PabOThI U KOOPJIUHUPOBATH
CBOM JICUCTBHS C APYTMMH YJICHAMHU KOMAaHJIbI, OIEHUBATh KA4eCTBO CBOETO BKJIa/ia B
oOIui IPOIYKT MO KPUTEPHUAM, CHOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISITh IIJIaH, QJITOPUTM PEIICHUS 3a1adu (WM ero 4acTh),
BBIOMpATh CMOCOO pelIeHHUs C Y4YETOM HUMEIONIMXCA PECypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C YUETOM
HOBOM HH(pOpMaIUH.

CaMOKOHTPOJIb, SMOLIMOHAJbHBIH UHTEJJIEKT:

BIIAJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS TIPOIiecca U pe3yibTaTa perieHus
MaTeMaTUYECKOM 3aJauu;



o INPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HMKHYTh IIPH PEIICHUM 33]1a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAWJECHHBIX OIINOOK,
BBIIBIICHHBIX TPYAHOCTEM;

e OILICHMBATh COOTBETCTBUE PE3yJIbTATA AECATEIBHOCTH IIOCTABICHHOMN LEIU U YCIOBUSAM,
OOBSACHATh MPUYUHBI JOCTHXKCHUS] WIIM HEJOCTHXKEHHUS LENU, HAXOAUTh OLIMOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koHiy oOydeHus B 7 Kjacce 0Oy4aromMics MOJYyYUT CIEAYIOIIUE MpPEeIMETHbIE
pE3yNbTATHL:

Pacrio3naBaTh H3y4YeHHBIE TE€OMETPUYECKHE (UTYPBI, OMPEAENsATh HX B3aUMHOE
pacmojoX)eHne, n300pakaTh T€OMETPUUYECKUE (PUTYpBI, BBHITOIHATh YEPTEKU MO YCIOBHUIO
3amaun. M3MepsaTs TMHENHBIE U YIJIOBBIE BENWYMHBL. Pemare 3a1a4un Ha BBIYMCIIEHUE JUIMH
OTPE3KOB U BEJIUYUH YIJIOB.

Jlenatb rpyOyr0 OLIEHKY JHMHEHHBIX WU YIJIOBBIX BEIUYMH MNPEIAMETOB B PEATbHOMN
KU3HH, pa3MEPOB NPHUPOAHBIX 00BEKTOB. Pa3nuuare pa3mepsl 3TUX OOBEKTOB IO MOPSIAKY
BEJINYHHBI.

CTpouTh YEPTEXKH K TEOMETPUUECKUM 33]1a4aM.

Ilonp30BaTbCsA NpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIIOIL30BAaTh IIPU3HAKUA U
CBOMCTBa paBHOOEPEHHBIX TPEYTOJIBHUKOB IPU PELICHUH 3a/1a4.

IIpoBOAUTE JTOTUYECKUE PACCYKICHUSA C UCIIOIB30BAHUEM I€OMETPUYECKUX TEOPEM.

Ilonp30BaThCs NMpU3HAKAMU PABEHCTBA IMPSAMOYIOJBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEIHaHbl, MPOBEIAEHHOW K TUIOTEHY3€ IPSAMOYIOJBHOIO TPEYrOJIbHUKA, B PELICHUH
r€OMETPUYECKHX 3a/1a4.

Onpenensats NapayieIbHOCTh MPSAMBIX C TOMOIIBIO YIJIOB, KOTOpPbIE 00pa3yeT ¢ HUMU
cekymasd. Onpenenars NapajuieIbHOCTh MPSAMBIX C MOMOIIBK) PaBEHCTBA PACCTOSIHUN OT
TOYEK OJHOM MPSAMOM 10 TOUEK APYTrOW MPSIMOM.

Pemate 3a1aun Ha KJeT4aTol Oymare.

[IpoBOIUTH BBIYMCIEHHS M HAXOJUTh YHUCIOBbIE M OYKBEHHbIE 3HAYEHUS YIJOB B
F€OMETPUYECKUX 3aJa4aXx C MHCIOJb30BAHMEM CYMMBI YIJIOB TPEYTrOJIBHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX MPHU NEPECEUCHUH ABYX MapaliesIbHbIX
IPSAMBIX CEeKyllen. Pemars npakTuyecKue 3a1a4n Ha HaX0XKJACHUE YTIIOB.

Bnaners moHsATHEM reOMETPHUUECKOr0 MECTa TOUEK. YMETh OIpenessiTh OUCCEKTPUCY
yIJIa U CEpEIUHHBIN MEPIIEHANKYIISP K OTPE3KY KaK FT€OMETPUUYECKUE MECTA TOYEK.

@opMyIMpOBaTh ONpPEAECICHUS OKPYXKHOCTH M Kpyra, XOpAbl W JUaMeTpa
OKPY’KHOCTH, TI0JIb30BAThCS UX CBOMCTBAMH. Y METh IPUMEHATH 3TU CBOMCTBA MPU PEIICHUN
3az1ay.

Bianers MoHATHEM ONHCAHHOM OKOJIO TPEYTOJbHHUKA OKPYKHOCTH, YMETh HAaXOJUTh
e¢ nentp. Ilonmb3oBaTbes (akTamMu O TOM, 4YTO OHCCEKTPHUCHI YIJIOB TPEYroJibHUKA
MIEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO CEPEAUHHBIE MEPIEHAUKYISPBI K CTOPOHAM
TPEYTOJbHUKA [TEPECEKAIOTCS B OHOM TOUKE.

BiageTts NOHATHMEM KacaTeIbHOM K OKPYKHOCTH, IIOJb30BAaThCS TEOPEMOU O
IIEPIICHINKYJIIPHOCTH KaCcaTeJIbHOW U pajuyca, IPOBEAEHHOTO K TOYKE KaCaHMUS.

[lonp30BaTbCAd NPOCTEUIIMMH T'E€OMETPUYECKHMMH HEPABEHCTBAMH, ITIOHMMATh UX
MIPAKTUYECKUA CMBICIL.

[IpoBOANTE OCHOBHBIE TEOMETPUUECKHE ITOCTPOECHUS C ITIOMOLIBIO LIUPKYJIS U JINHENKH.



K konmy oOydenus B 8 kiacce oOydaromuiics MOMYyYUT CIEAYIONIIME MpPEeIMETHBIC
pE3yNbTATHI:

Pacrio3HaBaTh OCHOBHBIE BUJIbl YETBIPEXYTOJIBHUKOB, UX AJIEMEHTBI, MOJb30BAaTHCA UX
CBOMCTBaMH IPHU PEIIEHUN T€OMETPUUECKUX 3a/a4.

[IpuMeHsATh CBOMCTBA TOYKHM IEpECEYCHUs] MEJIHMaH TPEeyrojbHUKa (ILIEHTpa macc) B
pelIeHnH 3aa4.

Brnanerp moOHATHEM CpeoHEW JMHUM TPEYroJIbHUKA W Tpaleluu, MNPUMEHSTh HX
CBOWCTBAa IIPU pEIICHUU TeoMeTpuueckux 3azaad. llomb3oBatbes Teopemoit Paneca u
TEOPEMOM O MPOIMOPLUOHANBHBIX OTPE3KaxX, MPUMEHATh HUX JISI PEIICHHUS NPAKTUYECKUX
3aaad.

[TpuMeHsTh pU3HAKK OI00US TPEYTOJIHHUKOB B PEIICHUH T€OMETPUUECKUX 3a7a4.

[Tonp3oBatbes Teopemoit Iludaropa st pemieHns reoMeTpUIeCKUX U MPAKTHUECKUX
3ama4. CTpOUTh MaTeMaTHYECKYI0 MOJENb B NPAKTUYECKUX 3a/adax, CaMOCTOATEIbHO
JeNaTh 4epTEX U HAXOAUTh COOTBETCTBYIOIIUE JJIUHBI.

BnaneTs NOHATHSAMU CHUHYCA, KOCHHYCa M TaHT€HCAa OCTPOro yria MpsIMOYTOJbHOTO
TpeyroyibHUKA. [10J1630BaThCS ATUMU TOHATUAMU JJI PELICHUS TPAKTUYECKUX 3a/1a4.

Boruncnars  (pa3audyHbIMU - CIIOCO0AMU) IUIOMIAJL TPEYroJbHUKA ¢ IUIOIIAAH
MHOTOYTOJIbHBIX (Guryp (mosb3ysach, IZ€ HEOOX0IUMO, KalbKyisaTopoMm). IIpumensars
IIOJIyYEHHBIE YMEHUS B IPAKTHUECKUX 3a/1a4ax.

BiageTes MOHATUSMH BIMCAaHHOTO M LEHTPAJIBHOIO YIUIA, UCIIOJB30BaTh TEOPEMBI O
BIIMCAHHBIX yTJaX, yriax MeXAy XopJaMy (CEeKYIIMMH) U yIie MEeXIy KacaTelbHOU H
XOpAOH MPU PEIICHUN T€OMETPUUECKUX 3aay.

BrnageTte MOHATHEM  ONMCAaHHOTO  YETBIPEXYTOJIBHHMKA, IPUMEHATH CBOMCTBA
OMKMCAHHOTO YEThIPEXYTOJIbHUKA MTPU PELICHUU 3a]1a4.

[IpuMeHsATh MoNy4YeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTUYECKHUE MOJAEINU
IUTSL 3371a4 peajbHOM JKU3HU M MPOBOJAUTH COOTBETCTBYIOIINUE BHIYUCICHUS C MPUMEHEHUEM
moA00UsI M TPUTOHOMETPHUH (TTOJIB3YSCh, TIIe HEOOXOUMO, KAIBKYJISITOPOM).

K koniy oOydenus B 9 kjacce oOydaronuicss MOJYYUT CICAYIOIIUE MPEAMETHBIE
pE3yNbTATHI:

3HaTh TPUTOHOMETPUYECKUE (PYHKLUMU OCTPHIX YIJIOB, HAXOAWUTh C UX IOMOIIBIO
pazIM4HbIE 3JEMEHTHl MPSAMOYTOJIBHOIO TPEYTrOJbHUKA («PEIICHHE MPSIMOYTOIbHBIX
TPEYroJbHUKOBY). HaxoauTh (¢ MOMOIIBIO KAIbKYJISATOPA) ATUHBI U YTIIbI 1Sl HETaOIMUHBIX
3HAYEHHM.

[Tonp30BaTbess  (popMynamMu TMPUBEACHUS M OCHOBHBIM  TPUTOHOMETPUUYECKUM
TOKJIE€CTBOM JIJIs1 HAXOXKJICHHUSI COOTHOLIEHU MEKy TPUTOHOMETPUUYECKUMU BETUUMHAMM.

Hcnonb3oBaTh TEOpeMbl CHUHYCOB M KOCHHYCOB JUISl HAXOXKIEHHUS Ppa3IMYHBIX
AJIEMEHTOB TPEYroJbHUKA («PEHIeHUE TPEYroJbHUKOBY), MPUMEHATh HX MpPU PEUICHUH
reOMETPUYECKUX 3a]1aY.

Brnanets mnoHsATHSMH nOpeoOpa3oBaHUs MOAOOMSA, COOTBETCTBEHHBIX JJIEMEHTOB
noao0HeIX ¢uryp. Ilonb3oBaTbcs CBONCTBAMHU MOJIO0OMS MPOU3BOJIBHBIX (QUIYP, YMETb
BBIUUCIIATH JUIMHBI U HAXOAWUTh YIUIBI Y MOAOOHBIX puryp. IIpumMeHsaTs cBoiicTBa onodust B
MPAKTUYECKUX 337auax. YMETh NMPUBOJAUTH MPUMEPHl MOJOOHBIX (UIYp B OKpYKaroOIIeM
MHUpE.

[Tonb3oBaThCAd TeOpeMaMu O TNPOU3BEACHUM OTPE3KOB XOpA, O MPOU3BEICHUU
OTPE3KOB CEKYIINX, O KBAJIpaTe KacaTeIbHOM.



[Tonp30BaTbCs BEKTOpaMH, MOHUMATh UX TEOMETPUUECKUN U (PU3MUECKUN CMBICI,
NPUMEHSATh UX B PEIICHUH T€OMETpUYECKUX U (pusmueckux 3amad. [IpumMeHsTH cKansipHOE
MIPOU3BEICHUE BEKTOPOB JIJIs1 HAXOKAEHUS JUIMH U YTJIOB.

[Tonb30BaTbCA METOJOM KOOPAMHAT HAa IJIOCKOCTH, HPHUMEHSTh €ro B PELICHUU
Ir€OMETPUYECKUX U MPAKTUYECKUX 3a7a4.

BiageTs MOHATUSMH NPAaBWIBHOIO MHOTOYIOJIBHHMKA, JJIMHBI OKPYKHOCTH, JJIMHBI
IYyTM OKPYKHOCTM WU PaJUaHHOW MEpBI yIia, YMETh BBIYMCIATH IUIOLIAAb Kpyra MU €ro
gacteil. [IpuMeHsTh OJyYeHHbIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

Haxoauts ocu (MM LIEHTPBI) CUMMETPUU QUTYDP, IPUMEHSTH ABM)KEHUS IUIOCKOCTH B
IPOCTEUIINX CITydastX.

[IpuMeHATh MONy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MAaTEMaTUYECKHE MOJAEIN
IUTSL 337]a4 peajbHOM JKU3HU M MPOBOJAUTH COOTBETCTBYIOIINME BBIYUCIICHHS C MPUMEHEHUEM
000MS U TPUTOHOMETPUYECKUX (PYHKUIUMN (ITOJIb3YSICh, III€ HEOOXOAUMO, KAJbKYISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne | HammeHoBaHMe pa3/iesioB U KoJsun4vecTBo 4yacos DJIeKTPOHHBbIE
n/n TeM POrpaMMbl Bcer | Konrpoa | Ilpakrnue (uudpoBbie)
0 bHbIE CKHe o0pa3oBaTe/bHbIE
padoThI padoThI pecypcbl
1 | Ilpocreiimme 14 1 0 bubmmoreka [IOK
reoMeTpuUecKue GUrypsl u https://m.edsoo.ru/7f415e2e
ux cBoiictBa. U3mepenne
TC€OMETPUYCCKUX BEITHYUH
2 | TpeyronbHuku 22 1 0 bubmumoreka [IOK
https://m.edsoo.ru/7f415e2e
3 | [MapamienbHBIC IPSIMBIE, 14 1 0 bubnmoreka [JOK
CyMMa YIJIOB TPEYTOJIbHUKA https://m.edsoo.ru/7f415e2e
4 | OKpY>KHOCTb U KPYT. 14 1 0 bubnuorexa [HOK
["eomeTpryeckue https://m.edsoo.ru/7f415e2e
OCTPOCHHS
5 | [ToBTOpeHue, 0600IIEHNE 4 1 0 bu6nuoreka [IOK
3HaHUI https://m.edsoo.ru/7f415e2e
OOmiee KOIMYECTBO 4YacoB 1o | 68 5 0
IporpaMme
8 kiacc
Ne | HaumeHoBaHue pa3esioB U KoimnyecTBo yacos DJIEeKTPOHHbIE
n/n TeM NMPOrpaMMbl Bceer | Konrpoa | Ilpakruue (uu¢posbie)
0 bHbIE cKHe o0pa3oBaTejbHbIE
padoThI padoThI pecypcbl
1 | YeTblpE€XyroibHUKH 12 1 0 bubnmnorexka HOK
https://m.edsoo.ru/7f417el
8
2 | Teopema Paneca u Teopema 15 1 0 bubmuoreka [JOK
0 MPOTOPIIHOHATBHBIX https://m.edsoo.ru/7f417el
OTpe3Kax, MoJ00HbIE 8
TPEYTOJIbHUKA
3 | ITmomans. Haxoxnenue 14 1 0 bubmnorexa [JOK
TUIOMIA/Iel TPEYTrOJILHUKOB U https://m.edsoo.ru/7f417el
MHOTOYTOJIbHBIX QUTYP. 8
[Tnomaau mogoOHBIX Guryp
4 | Teopema [Tudaropa u Havama | 10 1 0 bubmmoreka [JOK
TPUTOHOMETPHUHU https://m.edsoo.ru/7f417el
8
S5 | YIuiBl B OKpY>KHOCTH. 13 1 0 bubnuoreka [JOK
Brincannblie 1 ONMCaHHbBIC https://m.edsoo.ru/7f417el
YeTBIPEXyTOMbHUKH. 8
KacarenbHbIE K OKPYKHOCTH.
Kacanue okpyxHocTen
6 | [ToBTOpenwue, 0000mEHNE 4 1 0 bubmoreka [JOK
3HAHUU https://m.edsoo.ru/7f417el
8
OOmiee konmm4yecTBO dYacoB 10 | 68 6 0
porpamMme
9 kiacc
| Ne | HaumeHoBaHue pa3/iesioB H \ KosmuecTBo yacos JJIeKTPOHHBIE
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n/n TeM IPOrpaMMbl Bcer | Konrpoan | Ilpaktuye (uudpossbie)
0 bHbIE cKHe o0pa3oBaTejIbHbIE
padoThI padoThI pecypcsl
1 | Tpuronometpus. Teopemsr 16 1 0 bubmuorexa [JOK
KOCHUHYCOB ¥ CHHYCOB. https://m.edsoo.ru/7f41al2c
Penienue TpeyroisHUKOB
2 | IIpeobpazoBanue mog00Hs. 10 1 0 bubmmoreka [IOK
MeTpruecKue COOTHOIIEHHUS https://m.edsoo.ru/7f41al2c
B OKPYKHOCTH
3 | Bekropsl 12 1 0 bubnmoreka [JOK
https://m.edsoo.ru/7f41al2c
4 | JlekapTOBBI KOOpJMHATHI HA 9 1 0 bubnmoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/7f41al2c
5 | IIpaBuibHBIC 8 0 0 bubnmoreka [JOK
MHOTOYTOJbHUKH. J[inHa https://m.edsoo.ru/7f41al2c
OKPYXKHOCTH U TUIOIIAh
Kpyra. Beruucnenue
TJIOIIAIC
6 | JIBMXKEHHMS IJIOCKOCTH 6 0 0 bubmuorexa [JOK
https://m.edsoo.ru/7f41al2c
7 | IToBTOpeHue, o6odIICHNE, 7 2 0 bu6nmoreka [IOK
CHCTEMaTH3allHs 3HAHHUI https://m.edsoo.ru/7f41al2c
OOmee KOIMYECTBO YacoB 1o | 68 6 0

IIporpaMme



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

