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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OAMH M3 OCHOBHBIX Pa3JelOB IIKOJbHONW MaTEMaTHUKH, HUMEIOLIUN
CBOEH 1IeNbI0 00ECIeYuTh M3yYEHUE CBOMCTB U pa3MepoB (GUTYp, UX OTHOLICHUN H
B3aMMHOE pAaCIOJIOKEHHE, OMUPAETCI Ha JIOTMYECKYI0, JOKa3aTeNbHYIO JIMHHUIO.
[leHHOCTh, W3y4YeHUsT TEOMETPUM Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHuUs
3aKJII0YAeTCsT B TOM, 4YTO OOYYalolUMWCA YYHUTCS TPOBOJUTH JOKA3aTeNIbHbIE
pacCyKJIeHUsl, CTPOUTHb JIOTUYECKUE YMO3aKIIOUEHHMS, JOKa3blBaTh HCTUHHbBIC
YTBEPXKJICHUS U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKACHHUS «OT
OPOTUBHOTO», OTIWYAaTh CBOWCTBA OT MPHU3HAKOB, (OpPMyIHpOBaTH OOpaTHBIC
YTBEPKICHHUSI.

BTtopoii 1ienpio u3ydeHus reoMeTpuu SBISETCS MCIOJb30BaHUE €€ KaK MHCTPYMEHTa
MPU PEIICHUH KaK MAaTeMaTHYEeCKUX, TaK W MPAKTUYECKUX 3a/1ad, BCTPEUAIOIINXCS B
peanbHOM *u3HH. OOy4aromUics TOJKEH HAy4YUThCS ONPENETUTh T'€OMETPUUYECKYIO
burypy, onucarb ClIOBaMHU JaHHBINA YEPTEXK WIH PUCYHOK, HAUTHU TIOMAAb 3€MEIHHOTO
y4acTKa, pacCyuTaTh HEOOXOIUMYIO JIJTMHY ONTOBOJIOKOHHOTO Kaless win TpedyeMble
pa3Mephl rapaxa Juisi aBTOMOOWISl. DTOMY COOTBETCTBYET BTOpasi, BbIYMCIUTEIbHAS
JUHUS B U3y4YeHUU reoMeTpuu. llpu pemieHun 3aady MPaKTUYECKOTO Xapakrepa
OOy4Jaronuiicss y4UTCs CTPOUTh MATEMAaTHYECKUE MOJIETU PEATbHBIX KU3HEHHBIX
CUTyallMii, TPOBOJUTH BBIYUCICHHUS U OICHUBATh aJCKBATHOCTH IMOJYYEHHOTO
pe3ynbTara.

KpaiiHe BakHO TTOTUEPKUBATH CBS3M TE€OMETPHUH C APYTUMH YUCOHBIMH TPEIMETAMH,
MOTHUBHPOBATh HCIOJIB30BaTh OIPEACICHUS] TEOMETPHUCCKUX (Uryp u TOHSATHH,
JEMOHCTPHUPOBATH MPUMEHECHHE MMOTYYECHHBIX YMEHUN B (PU3UKE M TEXHUKE. DTU CBSI3U
Hambosee Apko BUAHBI B TeMaxX «Bektopbe», « TpuroHoMeTpuieckre COOTHOIICHUSY,
«Metoa koopauHat» u «Teopema ITudaropay.

YueOuwrii kypc «l'eoMmeTpus» BKJIIOYAET CIEAYIOUIME OCHOBHBIE  pa3/eibl
coapepxkanusi:  «l'eomerpuueckue (GuUrypsl W HUX  CBOMcTBa», «M3mepenue
T€OMETPUYECKUX BEIMYUHY», «JleKapTOBBI KOOPAMHATHI Ha IUIOCKOCTHY, «BeKTOphD»,
«/IBmxenust mockoctuy, «IIpeodpazoBanus mogo0us».

Ha u3yuenne yuebnoro kypca «l'eomerpusi» orBoautcs 204 gaca: B 7 kimacce — 68
yacoB (2 4aca B Helemo), B 8 kiacce — 68 gacoB (2 waca B Heneno), B 9 kiacce — 68
4acoB (2 "yaca B HEJIETIO).



COILEPKXAHUE OBYUYEHUASA

7 KIIACC

HavanbHble moHATHA reoMerpuu. Touka, npsMas, OTPEe30K, Jdyd. Yroi. Buubl yrios.
BepTukanbHble M CMEXHBIE YIUIBl. buccekrpuca yrma. JIoMaHas, MHOIOYIOJBHUK.
[TapayienpHOCTB U EPIICHANKYISIPHOCTD IIPSIMBIX.

CumMmerpuuHsble purypsl. OCHOBHBIE CBOMCTBA 0ceBOM cuMMeTpuH. [Ipumepsl cuMMeTpun
B OKPY’KarOIllEM MUpE.

OCHOBHBIE TOCTPOCHMS C TIOMOIIBIO LMPKYJIS W JHUHEHKH. TpeyrosbHHK. Beicora,
MearaHa, OMCCeKTpUca, UX CBOMCTBA.

PaBHOOEpEHHBIN U PABHOCTOPOHHMI TPEYroabHUKHA. HepaBEeHCTBO TpeyrojbHUKA.
CBoiicTBa M TMpU3HAKK PaBHOOEIPEHHOro TpeyroiabHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIBHUKOB.

CBoMCTBAa M NMPU3HAKM NApaLIENbHBIX NpsMbIX. CyMMma yIiioB TpeyroJibHUKa. BHemHue
YTJIBI TPEYTOJIbHUKA.

[IpssMoyroisibHBIN TpeyronbHUK. CBOHCTBO MEIHMAaHbl IMPSMOYTOJIBHOIO TpPEYrOJbHUKA,
IIPOBEAEHHON K TUNOTeHy3e. [Ipu3Haku paBeHCTBA IPAMOYTOJBHBIX TPEYTOJIBHUKOB.
[IpsAMOYTOJIBHBIN TPEYTOJIBHUK C YTIIOM B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIBbHHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa O OosiblieM yriae U OoJbllIeld CTOpOHE TpeyrojpHUKa. llepneHaukysp u
HAaKJIOHHAs.

I'eomeTpuyeckoe MecTO TOUYEK. bHccekTpuca yria ¥ CEpPEeIUHHBIA NEPNEHIUKYISAP K
OTPE3KY KaK FT€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb M Kpyr, XOpJa W JIHaMeTp, UX CBOWCTBA. B3anmmHOE pacmonoxeHue
OKpYy’)KHOCTM u npsMou. KacarenpHas # ceKymas K OKpYXHOCTU. OKpyKHOCTb,
BIIMCaHHAas B yroJy. BrincanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KIIACC

UYereipéxyronpHuku. llapammenorpamMm, €ro npu3Haku M CBOMCTBA. YacTHbIE ciiydyau
napajuieorpaMmMoB  (MpSIMOYTOJIBHUK, pOMO, KBaapar), WX TMpPU3HAKA U CBOWCTBA.
Tpanenusi, paBHOOOKas Tparmenus, €€ CBOWCTBA U NMpU3HaKU. [IpsMoyronapHas Tpamnerusi.
Meron yaBoenuss meauansl. LlenTpanbHas cummerpus. Teopema @aneca u Tteopema o
MIPONOPLUHUOHAIBHBIX OTPE3KaX.

CpenHue JIMHUM TPEYTroJIbHUKA U Tparnenuu. LIeHTp Macc TpeyroiabHuKa.

[Tonobue TpeyrogbHUKOB, KodpduuueHtT nogoodus. [IpuszHaku momao0us TPEyroabHUKOB.
[Ipumenenue mogoOUst MPU PEIICHUH MPAKTUYECKUX 3a]1ay.

CaoiicTBa 1omaaeil reomerpudyeckux ¢uryp. @opmyisl A MIOHIAAA TPEYTOJIbHUKA,
napasuiesiorpamMmma, pomoa u Tpaneruu. OTHOIIEHUE TII0IaAeH MoI00HBIX QUryp.
Boruucnenue miomiaiei TpeyroJibHUKOB 1 MHOTOYTOJIBHUKOB Ha KJI€TYaTOM Oymare.
Teopema Ilucdaropa. Ilpumenenue teopemsl Iludaropa npu pemeHuH MPaAKTUYECKUX
3a1ad.

CuHyC, KOCHMHYC, TAHI€HC OCTPOTO yIJIa MOPSIMOYTOJIBHOTO TpEyrojbHUkKa. (OCHOBHOE
TPUTOHOMETPHUECKOE TOXIeCTBO. TpuroHomerpuyeckue Qpynkiuu yrios B 30, 45 u 60°.



BrnmcanHble M LEHTpaJbHBIE YIJIbI, YTOJ MEXKIY KAcaTEIbHOM M XOPIOM. YTJbI MEXIY
XOpAaMu M CEKyIUMMH. BIHMCaHHBIE M ONMCAaHHBIE YETBIPEXYTOJILHMKU. B3anmmHoe
pacnojoxeHue AByX okpyxHocTel. Kacanue okpyxHoctel. O0mume KacaTelbHbIE K IBYM
OKPYXXHOCTSIM.

9 KIIACC

Cunyc, xocuHyc, TaHreHc yrioB oT 0 go 180°. OCHOBHOE TpPUTOHOMETPUYECKOE
TOX1€CTBO. POPMYJIbI TPUBEACHUS.

Pemenne TtpeyronbHukoB. TeopemMa KOCHHYCOB UM TeOopeMa CHHYCOB. PemieHnue
MPAKTUYECKUX 33]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
[TpeobpazoBanue nonooust. [logodue COOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa 0 Npou3BEACHUN OTPE3KOB XOPJI, TEOPEMBI O TPOU3BEAECHUU OTPE3KOB CEKYIIHUX,
TeopeMa O KBaJIpare KacaTeJbHOM.

Bekrop, mmmHa (MOIyNib) BEKTOpa, COHANPABJICHHBIE BEKTOPHI, MPOTUBOIOJIONKHO
HaIlpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpAIUU HAJl
BEKTOpamMu. Pa3nokeHne BEKTOpa MO JBYM HEKOJUIMHEApHbIM BekTopaMm. KoopauHatbl
BekTOpa. CKalsipHOE MPOU3BEICHUE BEKTOPOB, MPUMEHEHHE MJI1 HAXOXKIACHUSA [JIUH U
YTJIOB.

JlekapTOBbl KOOpPJMHATHI HAa IIJIOCKOCTU. YPaBHEHUS MNPSIMOM U OKPYKHOCTH B
KOOpDAMHATAX, IEPECECUCHUE OKPYKHOCTEM M TMpsAMBIX. MeToa KOOpAUHAT U €ro
MIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKY. [{JTMHA OKpYKHOCTH. ['pagycHast U paguaHHas Mmepa yria,
BBIYMCIICHUE JUIMH AYT OKPYKHOCTEN. [Inomane kpyra, cEKTopa, CErMeHTa.

JIBI>KEHUS TIJIOCKOCTU U BHYTPEHHHUE CUMMETPUU PUTyp (3J1eMEHTapHbIE IPEACTaBICHUSA).
[TapannensHeIil iepenoc. [ToBopoT.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA INTPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUSA» HA YPOBHE OCHOBHOI'O OBHIIETO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE Ppe3yJbTaThbl OCBOCHMSI MporpamMmbl yudeOHOro kypca «['eomerpus»
XapaKTepU3yrTCA:

1) naTrpuoTHYecKoe BOCIMTAHME:

IOPOSIBJIECHUEM HWHTEpeca K TMPONUIOMY M HACTOAIIEMY POCCHMCKOM MaTEMaTHKH,
LIEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSIM POCCHUMCKUX MATEMATUKOB U POCCUMCKOMN
MaTeMaTUYECKOW IIKOJbI, K HUCIOJb30BAHUIO ATHUX JOCTHXKEHUW B JIPYTHUX HayKax H
MPUKIATHBIX chepax;

2) rpa:xIaHCKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEW TpaKJIaHWMHA M peaju3aliud ero IMpas,
MPEJCTABICHUEM O MATEMATUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYD,
SBJICHUN, TIPOIEAYp TpakJAaHCKOro oOmiecTBa (HampuMmep, BBIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXKJIEHUIO OSTHYECKUX TMPOOJIeM, CBS3aHHBIX C MPAKTHYECKUM
MIPUMEHEHUEM JOCTH)KCHUN HAyKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3TUYECKUX
MIPUHLINIOB B AEATEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKON Ha aKTUBHOE y4acTHUE B PEUICHUHM MPAKTUYECKUX 3aJa4 MaTeMaTU4YeCKOU
HaIPaBJICHHOCTH, OCO3HAHWEM BXKHOCTU MAaTEMaTUYECKOT0 00pa30BaHUs HA MPOTHKEHUU
BCEM JKM3HM A YCHEITHOW MNpOoQeCcCUOHANBHOW JEATEIbHOCTH M  pPa3BUTHUEM
HEOOXOJIMMBIX YMEHUH, OCO3HAHHBIM BHIOOPOM U TIOCTPOCHUEM WHIWBHAYyaIbHOU
TpaeKTOpuu OOpa30BaHUS M KUZHEHHBIX IUIAHOB € YYETOM JIMYHBIX HMHTEPECOB U
00I111€CTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K SMOIIMOHAIBHOMY M J3CTETHUYECKOMY BOCIPUSITHIO MATEMATHUYECKUX
00OBEKTOB, 3aJa4, pEIICHUM, paCCYKICHUM, YMEHUIO BHUJETh MaTEeMaTUYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpHEHTAallMel B JCSITEIIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEACTABJICHUA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSA 4YEJIOBEKa, MPUPOJIbI U OOIIECTBA, MOHUMaHUEM
MaTeMaTUYeCKOW HayKHd Kak chepbl 4eTOBEYECKOM ACSITEIBHOCTH, ITANIOB €€ pa3BUTHUS U
3HQUUMOCTH JUIsl pPa3BUTUSl UMBUIM3ALMHU, OBJIAJCHUEM SA3bIKOM MaTE€MaTUKU U
MaTeMaTUYECKOM KYyJIbTYpPOM Kak CPeJCTBOM MO3HAHUS MHUPA, OBJIAJACHUEM MPOCTEHIIIMMU
HaBBIKAMU UCCJIEAOBATEIIbCKON IESITETbHOCTH;

6) ¢usuyeckoe Bocnuranue, GopMHpPOBaHME  KYJbTYPbl  3A0POBbA W
IMOLUOHAJIBLHOIO 0JIArOMOJIy U :

TOTOBHOCTBIO TPUMEHSITh MaTeMaTUYeCKUEe 3HAHMUS B HHTEpPEcax CBOETO 3/I0POBbS,
BEJICHUSI 37I0pOBOr0 00pa3a >XU3HM (3I0POBOE MUTAHHUE, COATaHCUPOBAHHBIM PEXKUM
3aHATHN W OTIbIXA, PETyNsApHas (pU3NUecKas akTUBHOCTD), CHOPMHUPOBAHHOCTHIO HaBBIKA
pednexcun, MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO YK€ TIpaBa APYroro 4eIoBeKa,;



7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTallMell Ha MPUMEHEHHE MAaTeMAaTUYeCKUX 3HAHWM JUIsl pelIeHHs 3a7ad B 00JacTu
COXPaHHOCTH OKPY>KaIOIIeH Cpelibl, IJIAHUPOBAHUS TTOCTYIKOB U OIEHKH MX BO3MOMHBIX
MOCIIEJICTBUNA  JUISI  OKpY)KaloIIed cpeibl, OCO3HaHHEM TJ00aJbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM U MyTel X pelIeHHUs;

8) ajanTanus K U3MEHSIIOIMMCS YCJIOBHSM COIUAILHON U NPUPOIHOM Cpeabl:
TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBHUSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHSI CBOEH
KOMIICTCHTHOCTH 4YCPC3 IPAKTUYCCKYIO JACATCIIBHOCTb, B TOM YHCJIC YMCHHUC YUYUTLCA Yy
APYTUX JOJIeH, MPUOOpeTaTb B COBMECTHOM NEATEIHHOCTH HOBBIC 3HAHHS, HAaBBIKU U
KOMIICTCHIWHN U3 OIIbITA APYI'HUX;

HE0OXOAMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHWW, B TOM YHCIIE€ (DOPMYJIMPOBATh UAEH,
IIOHATHA, THIIOTC3bI 00 0O0BeKTax u SIBJICHUAX, B TOM YHCIIC PAHCC HCHU3BCCTHBIX,
OCO3HaBAaTh ):[eq)I/ILII/ITBI COOCTBEHHBIX 3HAHUN W KOMIETEHTHOCTEW, IJIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaThb CTPECCOBYIO CHUTYyallMl0, BOCHPUHHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BbI30B, TPEOYIOIINIT KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBbIE PEIICHUS U
nencTBud, GOpMyIUPOBaTh U OLIEHUBATH PUCKH U MOCIEACTBUS, (POPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble Jornyeckue 1eicTBUA:

e BBIABJIATH U XapaKTEPU30BaTh CYLIECTBEHHBIC NMPU3HAKK MATEMATUYECKUX OOBEKTOB,
MOHSTUM, OTHOUIEHHM MEXIy MOHATUSAMHU, (OPMYJIUPOBAaTh OIpPENETICHUs] TOHATHUH,
yCTaHaBJIMBATh CYUIECTBEHHBIN MPU3HAK KJIACCU(PUKALKUU, OCHOBAHUA IJi1 000OIIEHUs U
CpaBHEHUS, KpUTEPHUH NMPOBOJAUMOIO aHAIIN3A;

e BOCIPUHUMATH, (POPMYJIHPOBATH U MPEOOPA3OBBIBATH CYKJECHUS: YTBEPAUTEIbHbIE U
OTpULIATEIbHbIEC, €AUHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

e BBIABJISITH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUMs B (haKTax,
JAHHBIX, HAOMIOJEHUSAX U YTBEPKACHUSAX, NpeaIarartb KpPUTEPUH JUIsl BbISBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUUN;

e JIeJaTh BBIBOJABI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M WHIYKTHBHBIX
YMO3AKJIFOUCHUH, YMO3aKJIFOUYEHUM 110 aHAJIOTUH;

e pa3bupaTh JOKa3zaTelIbCTBA MaTEMaTHMYECKUX  YTBEPXKIACHUHU (TMpsMble U OT
IIPOTUBHOT0), TPOBOJUTE CAMOCTOATEIBHO HECIIOKHBIE JOKA3aTEIbCTBA MaTEMATHYECKHUX
(GakTOB, BBICTpaWBaTh apryMEHTAIMIO, MPHUBOJUTH MPUMEPbl U KOHTPIPUMEPHI,
00OCHOBBIBAaTh COOCTBEHHBIE PACCY K ICHUS;

e BbIOMpaTh crnoco0 pelleHus ydyeOHOM 3ajaud (CpaBHMBATh HECKOJIBKO BapHAHTOB
penieHus, BbIOMpaTh HauOosiee MOAXOISAIIMI C y4E€TOM CaMOCTOSTENIbHO BbIJCIEHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBaregbcKkue 1eHCTBUS:

e HCIOJB30BATh  BOMPOCHl  KaK  HCCIEAOBATENbCKUM  MHCTPYMEHT  IO3HAHUA,
(dbopMyIupoBaTh BOMPOCH], (UKCUPYIOLIME MPOTUBOpPEYHE, MPOOJIEMy, CaMOCTOSTENBHO



YCTaHaBIMBAaTh MCKOMOE U JlaHHO€, (POPMHUPOBATH TUIOTE3Y, APTYMEHTHPOBATh CBOIO
HO3UIINI0, MHEHHUE;

e IIPOBOAMTH IO CAMOCTOSITEJIBHO COCTABJIEHHOMY IUIAHY HECJIOKHBIA HKCIEPHUMEHT,
HEOOJIBIIIOE MCCIEA0BAHNE MO0 YCTAHOBJIEHUIO OCOOCHHOCTEN MaTeMaTUYECKOTro OOBEKTa,
3aBHCHUMOCTEN 0OBEKTOB MEXKy COOOM;

e CaMOCTOSITENIBHO  (popMynIHpoBaTh 0000IIEHHMS M  BBIBOJBI IO  pe3yjbTaTam
INPOBEAEHHOIO HAONIOACHUS, MCCIEA0BAaHUSA, OLEHUBATh JOCTOBEPHOCTb IOJYYEHHBIX
PE3yNbhTaTOB, BHIBOJOB M 000OIIECHNUI;

e IPOTHO3UPOBATH BO3MOXXKHOE PAa3BUTHE MPOLECCA, a TAKKE BBIIBUTATh MPEITOIOKEHUS
0 €ro pa3BUTUU B HOBBIX yCIIOBHUSIX.

Pabora ¢ nunpopmanueii:

e BBIBJIATH HEJOCTATOYHOCTh M M3OBITOYHOCTHh MH(POpPMAIMH, JAHHBIX, HEOOXOTUMBIX
JUTSL pelIeHUs 3a1a4H;

e BBIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH HH(POPMALIHIO
pa3IMYHBIX BUIOB U (POPM IpEICTaBICHMUS;

e BbIOMpaTh QOpMy IpeacTaBiIeHU UHPOPMALMU U WILTIOCTPUPOBATh PEIIaeMble 3a/1auu
CXE€MaMH, AuarpaMMaMu, MTHOU rpauKoi U UX KOMOMHALIUSAMU;

e OIICHMBATh HAAEKHOCTh MHPOPMALUU [0 KPUTEPUAM, MPEUIOKEHHBIM YUYUTEIEM WU
c(OpMYJIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHMKaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

e BOCIPUHUMATH U (HOPMYIUPOBATH CYKIEHUS B COOTBETCTBUM C YCIOBUAMH U LEIIMU
oOlLleHus, $ICHO, TOYHO, TI'PAMOTHO BBIPAXKaTh CBOI TOYKY 3pPEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHUSA MO XOAY pEUIeHUs 3a/J1adyd, KOMMEHTHpPOBATh
ITOJyYEHHBIA PE3yJIbTaT;

e B X0J1€¢ 00CYXJIEHHS 3a7aBaTh BONPOCHI MO CYIIECTBY OOCYXK/1aeMON TEMBI, TPOOIEMBI,
periaemMoil 3a1auu, BBICKA3bIBATh WJEH, HAIIEJICHHBIE HA MOUCK PEIICHUS, COMOCTABIIATh
CBOM CYXKJEHHS C CYXJACHUAMU APYTUX YUYaCTHUKOB JHajora, oOHapyUBaTh paziuydue U
CXOACTBO TO3MIMHA, B KOppeKTHOW ¢opme GOpMyJIHpoBaTh pa3HOIJIACcHUsl, CBOU
BO3PAXKEHUS;

e IMPEACTABIATH PE3YJbTaThl PEIICHMS 3aJadd, SKCIIEPUMEHTA, MCCIECIOBAHUs, MPOEKTA,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIEHUS C Y4YETOM 3aJady NpPE3eHTALUU U
0COOEHHOCTEH ayJIUuTOpHUH;

e TOHMMATbH U UCIOJIB30BATh NPEUMYILECTBA KOMAaHAHON U UHIMBUYaJIbHOU pabOThI U
pEelIeHNH YYEOHBIX MaTEMAaTUYECKUX 3a/1aY;

e IPUHUMATH LI€JIb COBMECTHOM AESATENBHOCTH, MJIAHUPOBATh OPraHU3ALUI0 COBMECTHOM
paboThl, pacnpenensiaTh BUIbl pabOT, I0rOBApUBATHCS, OOCYX IATh MPOLECC U PE3YJbTAT
paboThl, 0000111aTh MHEHHUS HECKOJIBKHX JIIOJICH;

e yYacTBOBaTh B IPyNIOBBIX (hopmax paboThl (00CYKaeHUsI, 0OMEH MHEHHUSIMU, MO3TOBBIE
IITYPMbI U JPYTHUE), BBIMOJIHATH CBOIO YAaCTh Pa0OThI U KOOPAMHUPOBATH CBOU JCUCTBUS C
APYTUMHU 4YJI€HaMHU KOMaH/bl, OIICHMBATh KA4€CTBO CBOETO BKJaJa B OOUIMI MPOAYKT IO
KpUTepusM, chOpMYyJIMPOBAHHBIM YYaCTHUKaMH B3aUMOJICHCTBUSI.



PeryasiTuBHbIC YHHUBEpCAJIbHbIE Y4eOHbIE 1eiCTBUS

Camoopranusanus:

e CAMOCTOSITEILHO COCTaBJISITh IUIAH, AJATOPUTM pEIICHUs 3a7add (WM €ro 4YacTh),
BBIOMpaTh CHOCOO pemnieHus ¢ Yy4€TOM HMEIOIIUXCS PECYypCcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHUPOBATh M KOPPEKTHUPOBATH BAPUAHTHI PEUICHUN C Y4E€TOM
HOBOM mH(}OpMaIym.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIA HHTEJJIEKT:

e BJIQJICTh CHOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS IMpoIlecca U pe3ysibTaTa PEIICHUS
MaTeMaTHUYECKOM 3aJauM;

e MPEIBUAECTH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 3a/1aud, BHOCUTD
KOPPEKTUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, HAWJACHHBIX OILIMOOK,
BBISIBJICHHBIX TPYAHOCTEM;

e OIICHUBATh COOTBETCTBUE PE3YJbTATa JNCIATEILHOCTH MOCTABICHHOW IEJU U YCIOBUSAM,
OOBSICHATh MPUYHMHBI JOCTHKEHUSI WM HEJOCTHMIKEHUS 1IeJIM, HAaXOJUTh OIIHOKY, JaBaTh
OIICHKY MPHOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI

K koHmy oOyueHus B 7 kJjacce OOyYarOIIMKCA MOJYYUT CIEAYIOUIME MPEIMETHbBIC
pe3yJIbTaTHhI:

Pacnio3HaBaTh M3y4YeHHBIE TIE€OMETPUYECKHE (UTYPBI, ONpPENEIsITh HUX B3aHUMHOE
pacnosoxeHue, n300paxatb reoOMeTpuYecKre (GUTyphl, BHITOIHATh YEPTEKH MO YCIOBUIO
3a1a4u. MI3MepATh JIMHENHBIE U YTIIOBbIE BEJIMYMHBL. Peliars 3a1aui Ha BBIYUCICHUE UINH
OTPE3KOB U BEJIUYUH YIJIOB.

Henatb rpyOyI0 OLEHKY JIMHEWHBIX M YIJIOBBIX BEMYUH MPEIMETOB B PEAIbHOM KU3HH,
pa3MepoB NPUPOAHBIX OOBEKTOB. PaznmnuaTe pa3Mepsl 3TUX OOBEKTOB MO MOPSAKY
BEJIMYUHBI.

CTpouTh 4epTekKU K TEOMETPUUYECKUM 3a/1a4aM.

[lonp30BaThCAd NpHU3HAKAMU PABEHCTBA TPEYTrOJBbHHUKOB, HCIOJb30BAaTh IPHU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3aa4.

IIpoBOAUTE JTOrMUYECKUE PACCYKIACHUSA C UCITOIB30BAHUEM I€OMETPUYECKUX TEOPEM.
ITonp30BaTbCAd IpU3HAKAMU PABEHCTBA IPAMOYIOJIBHBIX TPEYTrOJIBHUKOB, CBOMCTBOM
MEJIHaHbl, MPOBEAEHHOM K THIIOTEHY3€ IPSAMOYTOJBHOIO TPEYrOJIbHUKA, B PEIICHUHU
FeOMETPUYECKUX 3a1a4.

Omnpenensth NapaieIbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpblE 00pa3yeT ¢ HUMHU
cexkymas. Onpenenars napayiebHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSHUN OT
TOYEK OJTHOM MPAMOM JI0 TOUEK IPYrOr MPsIMOM.

Pemate 3a1aumn Ha KJeT4aToi Oymare.

[IpoBOWTh BBIYUCICHHUS M HaXOAUTh YKCIOBbIE M OYKBEHHBIE 3HAUEHHUS! YIJIOB B
FeOMETPUYECKUX 3aJayax C HCHOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJIbHUKOB U
MHOT'OYTOJIbHUKOB, CBOMCTB YIJIOB, 00Pa30BAHHBIX MPU MEPECEUCHUH ABYX MapajlieIbHbIX
MPsAMBIX CEKYILEH. Pemars npakTuyeckue 3a1a4yi Ha HaXOKJIEHUE YIJIOB.

Brnagets nmoHsATHEM reOMETPUUECKOTO MECTa TOUEK. Y METh OIpeNesTh OUCCEKTPHUCY yria
Y CEpEIVHHBIN NIEPIICHINKYJIAP K OTPE3KY KaK FT€OMETPUYECKUE MECTA TOYEK.



@opMyIHpPOBaTh ONPEIEIEHUS OKPYKHOCTH M Kpyra, XOpAbl U JUAMETPA OKPYKHOCTH,
NOJIb30BATHCS UX CBOMCTBAMU. Y METh IPUMEHSATH 3TH CBOMCTBA MPU PEUICHUH 3a]a4.
Bianers MOHATHEM ONHUCAHHOW OKOJIO TPEYTOJbHHUKA OKPY>KHOCTH, YMETh HaXOIUTh €€
nentp. [lonp3oBatbes QaktaMu O TOM, YTO OHCCEKTPUCHI YIJIOB TPEYrOJIbHUKA
NEPECEKAIOTCS. B OJJHOM TOYKE, U O TOM, YTO CEPEAUHHBIE MEPIEHIUKYJIAPbI K CTOPOHAM
TPEYTOJbHUKA [IEPECEKAIOTCS B OHOM TOUKE.

Bianerp mNOHATMEM KacaTENbHOM K OKPYKHOCTH, IIOJb30BaTbCA TEOPEMOM O
NEPHEHANKYIIPHOCTH KacaTeIbHON U paguyca, IPOBEAEHHOIO K TOYKE KacaHHs.
[lonb30BaTbCd MPOCTEUIIMMU T€OMETPUUYECKMMU HEPAaBEHCTBAMM, ITOHUMATh MX
MIPAKTUYECKUN CMBICIL.

[IpoBOIUTHE OCHOBHBIE TEOMETPUYECKHE TIOCTPOCHHUS C MTOMOIIBIO LIUPKYJIS U TUHEHKU.

K xoniy oOydenus B 8 kiacce OOyYaromIuiics TMONMYYUT CICAYIONIAE TMPEIMETHBIC
pE3yNbTATHI:

Pacnio3HaBaTh OCHOBHBIE BUJbI UYETBIPEXYTOJIBHUKOB, HMX JJIEMEHTHI, IOJIB30BAaThCA HX
CBOMCTBaMH IIPU PEILIEHUN T€OMETPUYECKUX 3a1ad.

[IpuMeHsITH CBOMCTBAa TOUKHM NEpecEeYeHMs] MEAUaH TpPEyroibHUKa (LEHTpa Macc) B
pEeLIeHUH 3aa4.

Bianets noHsTHEM CpeHEN JTUHUU TPEYTOJbHHUKA U TpalelUH, MPUMEHATh UX CBOWCTBA
IIpY peleHur reoMmerpudeckux 3anad. [lonws3zoBarbes Teopemoit daneca U TEOPEMOM O
IIPONOPLIMOHAIIBHBIX OTPE3KAX, IPUMEHATh UX JUIsl PEIUICHUS IPAKTUYECKUX 3a/1a4.
[IpuMeHATh NPU3HAKY TOI00US TPEYTOJIBHUKOB B PEIEHUU T€OMETPUUECKUX 3a]au.
[Tonb3oBaTbea TeopeMoi Iludaropa ans pemieHHs T€OMETPUYECKUX M MPAKTHYECKHX
3anad. CTpoUTh MaTeMaTHYECKYI0 MOJENb B MPAKTHUECKUX 3a/1adax, CaMOCTOSITEIbHO
JeNaTh YepPTEXK U HAXOIUTh COOTBETCTBYIOIINE JITTUHBI.

Brnagers MOHATHMSMH CHHYCA, KOCHHYCa M TaHI€HCa OCTPOrO yria MpsIMOYTOJIbHOTO
TpeyroyibHUKA. [10J1630BaThCS ATUMU NOHATUAMU AJIA PELICHUS MPAKTUYECKUX 3a]a4.
Boruucnate  (pa3nuuHbIME - clioco0aMM) — IJIOMIAAb  TPEYroJibHUKA W TUIONIAU
MHOTOYTOJIbHBIX (Uryp (HOJB3ysCh, TNI€ HEOOXOAUMO, KaJbKylnsTopoMm). IIpumeHsTH
IIOJIyYEHHBIE YMEHUS B MPAKTHYECKUX 3a/1a4ax.

Bragers NMOHATHAMM BIHMCAHHOTO M LEHTPAJIBHOIO Yrja, HCIOJb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIiax MEXAy XopJaMu (CEeKyIIMMHU) M YyIrjie MEXAy KacaTellbHOW U
XOpAOH MPU PEIICHUN T€OMETPUUECKUX 3a1a4.

Biagers MOHATHEM OMMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHATH CBOWCTBA OIHMCAHHOIO
YeThIPEXYTOJIbHUKA MPU PEIICHUH 33/1a4.

[IpuMeHATh MOJyYeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEeMAaTHYECKUE MOJIEIH IS
3a/lay peaNbHOW KU3HU W MPOBOJUTH COOTBETCTBYIOLIME BBIYUCIEHUS C MPUMEHEHHEM
o100Msl U TPUTOHOMETPUH (TI0JIb3YACH, i€ HEOOXOUMO, KATBKYJISITOPOM).

K kxonny oOydenuss B 9 kJjacce oOydaroUIMHCS MOMYYUT CJEAYIOLIME TPEIMETHBIE
pE3yNbTaThI:

3HaTh TPUTOHOMETpUYECKHE (QYHKIMM OCTPHIX YIJIOB, HAXOAUTh C HMX TMOMOIIbIO
pa3IM4HbIE 3JEMEHTHI MPSAMOYTOJIBHOIO TPEYTOJbHUKA («PELICHUE MPSAMOYTOJIbHBIX
TPEYTrOJbHUKOB»). HaxoauTe (C NOMOIIBIO KaldbKyJsITOpa) JUIMHBI W YIJIBl IS
HETAOJIMYHBIX 3HAYCHUM.



[Tonb30BaTbes opMyliaMu MPUBEAECHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKIECTBOM
JUISI HAXOKICHHUSI COOTHOLLIEHUI MEXAY TPUTOHOMETPUYECKUMU BEIUYMHAMM.
Hcrnons30BaTh TEOPEMBI CUHYCOB U KOCUHYCOB JUISI HAXOXKICHHS PA3JIMYHBIX JJIEMEHTOB
TPEYroJbHUKA («PELIEHUE TPEYroJbHUKOB»), MPUMEHATh MX HpPU  PELICHUU
reOMETPUYECKUX 3a]a4.

Brnanetrs noHaTHsAMH npeoOpa3oBaHus MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB I1OJOOHBIX
¢uryp. Ilonp3oBarbesi cBOWCTBAMU MOAO0OMS MPOU3BOJIBHBIX (UIYP, YMETh BBIUUCISTH
JUIMHBI W HaxOOUTh YIIbl y ToAoO0HBIX ¢uryp. I[IpumeHsTs cBoiicTBa momoOus B
MPAKTUUECKHUX 3a/adaX. YMEeTh MPUBOAUTH MPUMEPHI MOJOOHBIX GUTYP B OKPY>KAIOIIEM
MHUpE.

ITonp30BaTeCAd TEOpEMaMH O NPOU3BEICHUM OTPE3KOB XOPA, O IPOU3BEACHUU OTPE3KOB
CEKYILHUX, O KBa/IpaTe KacaTeJIbHOM.

[Tonb30BaTbcs BEKTOpaMH, MOHUMATh HMX TEOMETPUYECKUH M (PU3MUECKH CMBICT,
IPUMEHSATh UX B PEILIEHUU F€OMETPUUECKUX U Pu3nueckux 3aaad. [IpumensTs ckaiaspHoe
IIPOU3BEICHUE BEKTOPOB JJI1 HAXO0XKICHUS JUIMH U YIJIOB.

[Tonb30BaTbCd METOAOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHATH €ro B PELICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

Biagers NOHATUAMU NPaBUIBHOTO MHOTOYIOJIBHHKA, JUIMHBI OKPY’KHOCTH, JJIMHBI TyTH
OKPYXHOCTH M PaJMaHHOM MEpHI YIJIa, YMETh BBIYMCIATH IUIOMAAb Kpyra U €ro 4acTeu.
[IpuMEHSATh OyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Haxonuth ocu (MM UEHTPbI) CUMMETpUM (DUTYp, NPUMEHSITh JBHKEHUS IJIOCKOCTH B
MIPOCTENIINX CITyYasix.

[IpuMeHATh MOJyYeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMAaTHYECKUE MOJEIH IS
3a/lay peaNbHOW JKU3HU W MPOBOJUTH COOTBETCTBYIOLIME BBIYUCICHHUS C MPUMEHEHUEM
nogoOuss W TPUTOHOMETpUYECKUMX  (YyHKUMA  (MOJB3ysACh, TA€  HEOOXOAUMO,
KaJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsinuecTtBo yacoB DJIeKTPOHHBbIE
Nen/m HaumeHoBaHMe pa3iesioB U (undposbie
TeM leOI‘paMMLIp Bcero Konrtpoabnbie IIpakTuueckue Oﬁp?l)C;pOBaTeJ)Ibele
padoThI padéoTbI
pecypchbl
[Ipocrelimme reoMeTpuIecKue
1 (buUrypsl 1 UX CBONCTBA. 14 1 bubmuotexa [JOK
H3mepeHne reoMeTpuiecKix https://m.edsoo.ru/7f415e2e
BEJINYUH
bu6moreka IJOK
2 Tpeyrom i 22 . https://m.edsoo.ru/7f415e2e
3 [TapamnnienbHbIe TPSMBIE, 14 1 bubmoreka [JOK
CyMMa YTJIOB TPEYTOJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpy»X HOCTb U KpPYT. 14 1 bubmuotexa [JOK
["'eomeTpruecKkre MoCTPOCHUS https://m.edsoo.ru/7f415e2e
5 [ToBTOpeHue, 06001ICHNE 4 1 bubmoreka IIOK
3HAHWH https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10O 68 5 0
[TPOTPAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

KoimnyecTBo yacoB DJICKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB u
/i TeM IpOrpaMmbl Beero Koutpoabubie IIpakrtuueckue (uuppoBbie)
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchbl
N bu6moreka [JOK
! HeThIpEXyroMbHHK 12 . https://m.edsoo.ru/7f417e18
2 mponopmmonanm opewax, 15 ) BuGmiorera LIOK
’ https://m.edsoo.ru/7f417e18
M0I00HBIE TPEYTOJIBHUKHU
IImomans. Haxoxaenue
3 IJIOIIA/IEN TPEYTOJIBHUKOB U 14 1 bubmorexa [JOK
MHOTOYTOJILHBIX (QUTYD. https://m.edsoo.ru/7f417e18
[Tnomaau mogoO6HIX Guryp
4 Teopema [ludaropa u Hauana 10 1 bubmoreka [JOK
TPUTOHOMETPHHU https://m.edsoo.ru/7f417e18
VYTI1bl B OKPYKHOCTH.
;| Dmewomeme | Bumores 110K
' https://m.edsoo.ru/7f417e18
KacarenbHble K OKPYKHOCTH.
Kacanue okpyxHoOCTEN
6 [ToBTOpEHue, 06001IEeHNE 4 bubmoteka [IOK
3HaAHUN https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KVIACC

KosnyecTBo yacoB JJICKTPOHHBIE
Ne /i Hammenosarmne pasnenon u Konrpoabubie IIpakTtudyeckue (uupposbie)
B TeM MPOrpamMmbl Bcero P p
padoThI padoThI o0pa3oBaTeJIbHbIE
pecypcsl
sl B Bumorers 110K
PCIHCHyI/Ie Tpeyrongm'(OB https://m.edsoo.ru/7f41al2c
2 Merpmeonme soommomemas | 10 | bumotexa LIOK
OprI;K HOCTH https://m.edsoo.ru/7f41al2c
bubmoreka IIOK
3 Bexrops! 12 1 https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOpJIMHATHI Ha 9 1 bubmmoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f41al2c
[IpaBusnbHbIE
MHOT'OYTOJIbHUKH. JlTnHa
5 OKPY>KHOCTH U TUIOIIA/b 8 BH6JI,HOTeKa HOK
Kpyra. Boraucienie https://m.edsoo.ru/7f41al2c
romageu
6 JIBH>KEeHUS TIJIOCKOCTH 6 bubmorexa LOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHue, 0600IIEHNE, 7 1 bu6mmoreka IJOK
CHUCTEMAaTH3aIMs 3HAHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

[TPOI'PAMME
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