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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OAMH U3 OCHOBHBIX pa3/IeIOB IIKOJbHOW MATEMaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOLIEHMM M B3aMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. LIEeHHOCTh M3ydeHus reOMETpUHA Ha YPOBHE OCHOBHOI'O
oO1mrero o0pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCS YYUTCS MPOBOAUTD
JI0KA3aTEJIbHBIE PACCYXKIECHHUS, CTPOUTH JIOTUYECKUE YMO3AKIOUEHHUS, TOKAa3bIBATh
VUCTUHHBIE YTBEPKJICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyXJIeHuss «OT TMPOTHBHOIO», OTIMYaThb CBOMCTBA OT IMPHU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPKICHUSI.

BTopoil 1uenpi0 H3ydeHUsT TE€OMETPUU SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NpPHU PEUIEHUH KaK MATEMaTUYECKUX, TaK U MPAKTUYECKHX 3aj1ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HayYUThCs
ONPENENIUTh F€OMETPUUYECKYIO (DUTypy, ONMHUCATH CIOBAMHU JIaHHBIA 4YEPTEXK WU
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyeMmble pa3Mepbl rapaxa JUisi aBTOMOOMWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIUUCIUTEIIbHAS JIMHUS B U3YYEHUU T€OMETPHUHU.
[Ipu pemieHuun 3amay NPAKTUYECKOTO XapaKTepa OOYYarOIIUMNCS YYHUTCS CTPOUTH
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, MIPOBOJIUTH
BBIYMCJIEHUS U OLICHUBATh aJICKBATHOCTH MOJYYEHHOTO PE3YIIbTATA.

KpaiiHe BakHO NOMYEPKUBATH CBSI3M TEOMETPUU C JPYTUMU YUEOHBIMH
npeaMeTaMi, MOTUBUPOBATh MCIIOJIb30BaTh OMPECIICHUSI T€OMETPUIECKUX (QUTYp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckne cooTHoOWEeHUs», «Merox koopauHaty U «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomMeTpus» BKIIOYAET CIIEIYIOUIME OCHOBHBIE DPa3/eiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoOWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIWYUH», «J/[eKapTOBBI KOOpAMHATBI HA  IUIOCKOCTWY,
«BekTops», «JIBrkenus miockoctiy, «IIpeodbpazoBanus mo100us».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 gacoB (2 daca B Henenwo), B 8 kiacce — 68 yacoB (2 yaca B Helelw0), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).

COAEPKAHUE OBYUEHUS

7 KIIACC



HavanpHble noHsTusa reomerpun. Todka, mpsMasi, OTPE30K, JIyd. YToi. Buaesl
yrioB. BeprukanbHble M cMexHbIE yIubl. buccekrpuca yria. Jlomanas,
MHOTr'OYroyibHUK. [lapannenpHOCTh U EPIEHIUKYIISIPHOCTD NPSIMBIX.

CumMmerpuunble  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[Ipumepsl CHMMETPUU B OKPYIKAOIIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMONIBIO LMPKYJIS MU JIMHEUKH. TpeyroyibHHK.
Bricora, Menuana, OuccekTpuca, uX CBOMCTBA.

PaBHOOe/IpeHHBI W PaBHOCTOPOHHMM  TPEyrojJbHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M TpPU3HAKU pPaBHOOEAPEHHOro TpeyrojpHuka. llpusHaku
PABEHCTBA TPEYTOJILHUKOB.

CBoiicTBa ¥ MPU3HAKKU NapalIeabHbIX NPAMbIX. CymMMa yrjioB TPEYroJbHHKA.
Breninue yribl TpeyroyibHUKA.

[IpssmMoyrosibHBIN  TpeyroinbHUK. CBOWCTBO MEAHMAHBI MPSAMOYTOJIBHOTO
TPEYTrOJbHHUKA,  NPOBEAEHHOWM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
PSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrONBHBIN TPEYTONBHUK C yIiioM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoJsbllieM yriie U OOoJblIel CTOPOHE TPEYroJIbHUKA.
IleprieHIUKYJIAp U HAKIIOHHAS.

['eomeTprueckoe MeCcTO TO4YEK. buccekTpuca yria W CepeIUHHBINA
MEPIIEHIUKYJIAP K OTPE3KY KAK TEOMETPUUYECKHE MECTA TOUEK.

OKpy>KHOCTb M KpyI, XOpAa M JUaMeTp, HUX CBOWcTBAa. B3aumHoe
PacCIIOJIO)KEHUE OKPYKHOCTH U mpsiMoi. KacarenpHas M cexylias K OKpY»KHOCTH.
OkpyXHOCTb, BIIMCaHHAas B Yroy. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYTOJIbHHUKA.

8 KIIACC

YerpipéxyronpHuku. lapamnenorpamm, ero npusHaku U cBocTBa. YacTHeie
cillyyau MapajijiesiorpaMMoB (MPSMOYTOJIBHUK, poMO, KBajpar), UX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKas Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
[IpssmoyronbHas Tparenus.

Meron ynBoenus menuansl. LleHTpanbHas cummerpus. Teopema dDaneca u
TEOpEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

CpenHue TMHAM TPEyroJIbHUKA U Tparneunu. LIeHTp macce TpeyronbHuKa.

[Togobue TtpeyronpbHUKOB, Ko3pdunuent mnomodus. I[IpusHaku momOOUs
TpeyrojabHUKOB. [IpumeHeHne mogooust Mpu pelieHnH MPaKTUIECKUX 3a/1a4.

CpoiicTBa miomajei reoMerpudeckux ¢uryp. @opMynbl s TUIOMIAAH
TpPEYroJibHUKA, Napajienorpamma, pom6a u Tpanenuu. OTHOIIEHHE IUIOMIAIen
noJ00HBIX (Uryp.



Brruncnenne miomanen TpeyroJlbHUKOB U MHOTOYT'OJIBHUKOB Ha KJIETYaTOU
oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu perieHun
IIPaKTUYECKUX 3a]a4.

CHHYC, KOCHHYC, TaHI'€HC OCTPOTO yIjla IPsSMOYTOJIBHOTO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. TpUTOHOMETpUYECKHe (YHKIUU
yriaoB B 30, 45 u 60°.

BnvcanHbsle M LEHTpPAJIbHBIE YIVIBI, YTOJd MEXAY KacaTelIbHOM M XOPAOH.
Yriel  Mexay —XopJaMH M CEeKyIUMMH. BrmcaHHble H ONKMCAaHHbBIC
4eTBIPEXYTOJBHUKU. B3auMHOE pacnonokeHue AByX OKpyxkHocren. Kacanue
OKpykHOCTel. OOI111e KacaTelbHbIC K IBYyM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHrenc yrmoB or 0 go 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOPMYIIbI TPUBEACHHUS.

Pemienne TpeyronpHukoB. TeopeMa KOCMHYCOB M TEOpeMa CHHYCOB.
Pemenue mnpakTHYecKHX 3a7ad C MCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoous. [logodue COOTBETCTBEHHBIX JJIEMEHTOB.

Teopema O NPOU3BEICHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEIACHUH
OTPE3KOB CEKYIIMX, TEOPEMA O KBAIPaTEe KACaTEIbHOM.

Bektop, anmHa  (MOAaylb)  BEKTOpa,  COHANpaBICHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO  HAIlPaBJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpallMM HaJ BEKTOpaMHu. Pa3nokeHue BEKTOpa MO ABYM
HEKOJUIMHEApHbIM BeKkTopaMm. KoopauHaTel BekTopa. CKaJaspHOE IMPOU3BEINECHUE
BEKTOPOB, IPUMEHEHHE ISl HAXOXKACHUS JIJIMH U YTJIOB.

JlexkapToBbl KOOPAMHATHI HA IUIOCKOCTHU. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJAMHATaX, MEPECECUCHHE OKPYXKHOCTEH M MpsIMbIX. MeToa KOOpAUHAT U €ro
IPUMEHEHUE.

[IpaBrwiIbHBIE MHOTOYTOJBHHUKK. [[nmmHa okpyxHOcTH. I'pamycHas w
paaviaHHas Mepa yria, BBIYMCIEHHME JUIMH Oyr OKpyxHocTeil. Ilnomane kpyra,
CEKTOpa, CErMEeHTA.

JIBUKEHUS TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU Guryp (sremMeHTapHbIe
npenacrasienus). [lapannensasiil nepenoc. [ToBopor.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI



JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca
«I"eoMeTpus» XapaKTepU3yrOTC:

1) naTrpuoTHYecKoe BOCIMTAHME:

MPOSIBICHUEM MWHTEpeca K TMPONUIOMYy H HACTOSIEMY POCCUHCKOM
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHX
JTOCTIDKCHHUH B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHWHA U peau3allii ero
npaB, TMPEJICTABICHUEM O MaTEMaTHYECKUX OCHOBAaX (HYHKIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUN, IPOLIEAYp TPaXJaHCKOTO OO0IlecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTHIO K 0OCY X ACHUIO 3THYECKHUX MPOOJIEM, CBA3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUUA HAyKH, OCO3HAHHEM Ba)>XHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESATEIbHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha aKTUBHOE YyYacTH€ B PEIICHWH MPaKTHUYECKUX 3a]ady
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMaTHUYE€CKOTO
oOpa30oBaHUs Ha TMPOTSHKEHUM BCEW JKWM3HM ISl YCIENMIHON MpodeccruoHaTIbHOM
JESATEILHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BHIOOPOM U
MOCTPOCHUEM UHJIUBUYATbHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) hcTeTHYeCKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajay, PEIICHUM, PacCyX ICHHN, YMEHUIO BUICTh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTAlMEel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJIBI U
oOlllecTBa, MOHMMAHUEM MAaTEMaTUYECKOM HaykKu Kak cdepbl 4YeaoBeYeCKOU
JEATEIIbHOCTH, JTANoOB €€ Pa3BUTHUS U 3HAUMMOCTH JJISI Pa3BUTHUS ITUBHIIM3ALINU,
OBJIaJICHUEM SI3BIKOM MaTeMaTHKU M MAaTeMaTHYECKOW KYJIbTYpOW KakK CPeACTBOM
MO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMU HaBBIKAMU HCCIEI0BATEIbCKON
JEATEIIbHOCTH;

6) ¢usuveckoe BocnUTaHME, (POPMHMPOBAHHE KYJIbTYPbI 3A0POBbSI H
IMOIMOHAJILHOTO 0JIaronoJyums:

TOTOBHOCTBHIO MPUMEHITh MAaTEMATHUYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0pPOBbsl, BEICHHUS  3J0pPOBOrO  00pa3a JKU3HU  (30POBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, PETyJsIpHAs (Qu3nUecKas



aKTUBHOCTH), C(OPMUPOBAHHOCTHIO HaBbIKa pedIEKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa IPYroro YeI0BeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTALMEN HA MPUMEHEHHE MAaTeMaTH4YE€CKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXaloUleil cpenabl, IJIaHUPOBAaHUS IOCTYNKOB U
OLICHKM HMX BO3MOJKHBIX IOCJHEICTBUI Uil OKPYXAIOLIEH Cpelnbl, OCO3HAHHEM
rJ100abHOTO XapaKTepa IKOJIOTUIECKUX MPOOJIEM U MyTel UX PeIleHus;

8) ajanTanusi K U3MEHAIIMMCSH YCJOBHSIM COLMAJIBHON M NPHUPOIAHOI
cpenbl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBUSIX HEONPENEIEHHOCTH, IMOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOJAEH, MpuoOpeTaTh B COBMECTHOW AESITENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBI0O B (POPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, IJTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYKD  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIMHA KOHTPMEp, KOPPEKTHPOBATh
IPUHUMAEMbIE pEHIeHUs] U ACHCTBUSA, (POPMYIHMpPOBATH M OLEHUBATh PUCKU U
MOCJIEICTBUS, (POPMUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1eicTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKM MAaTEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXIy MOHATUAMHU, (HOPMYIUPOBATH
ONpENENCHUs]  NOHATHM, YCTAaHABIMBAaTh  CYIIECTBEHHBIM  NpPHU3HAK
KJaccu(ukanmy, OCHOBaHUA il OOOOIIEHUS] U CpaBHEHUS, KPUTEpUU
MPOBOJMMOI0 aHAJIN3a;

e BOCHOPUHUMATH, (OpPMYNIHpPOBaTH U  NPEOOPa3OBBIBATH  CYKICHUS:
yTBEpIUTENIbHbIE U OTpUIATENbHbIC, €IMHUYHbIC, YacTHbIE W OOIIue,
YCIIOBHBIE;

e BBIBIATH  MAaTE€MaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U WU
npotuBopeursi B (akTax, JAHHBIX, HAONIOJACHUSIX U YTBEPXKICHUSX,
npemaraTb KpUTEPUH ISl BBISIBJICHUS! 3aKOHOMEPHOCTEN U MPOTHUBOPEYMH;

e Jl€JaThb BBIBOABI C MKCIOJB30BAHUEM 33aKOHOB JIOTMKH, JIEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;



pa30upaTh M0Ka3aTeIbCTBA MATEMATHUYCCKUX YTBEPKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSATEIHLHO HECIIOKHBIC JOKA3aTeIhCTBA
MaTeMaTH4ecKux (DaKTOB, BBICTPAWBATh APTYMEHTAIMIO, TPHUBOIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelmieHus ydeOHOM 3ajauyu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HaWOOJIee TOAXOMAIMUNA C YIETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCII0JIb30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUNA WHCTPYMEHT IO3HAHUA,
dbopMyaupoBaTh BOIMPOCHl, (UKCUPYIOIIME MPOTUBOpPEUHE, MPOoOIEMYy,
CaMOCTOSITENIFHO ~YCTaHABIMBATH HCKOMOE U JaHHOE, (HOpMHUPOBATH
TUIOTE3Y, aprYMEHTHPOBAThH CBOIO MO3UIIMIO, MHEHHE;

IPOBOJUTH IO CaMOCTOSTEIbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE M0 YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjbTaTaMm
IPOBENEHHOTO HAOJIIOICHMS, HWCCIEAOBAHMS, OIIEHUBATH JOCTOBEPHOCTH
HOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOrHO3UPOBAaTh BO3MOXKHOE pPa3BUTHE IMPOLIECCA, a TAKXKE BBIJIBUTATh
MIPE/IMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HHGOpPMAlUMH, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBAThb U HHTEPIPETHPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPECTABICHHUS;

BbIOMpaTh (GOpMy MpEACTaBICHUS HMHPOPMALUUU UM HWIUTFOCTPUPOBATH
pelaemMpie  3aJladyd  CXeMaMH, JIudarpaMmamMu, HWHOW TrpaduKod U UX
KOMOMHAIUSIMU;

OLICHMBAaTh HAAEKHOCTh HHPOpPMALMU IO KPUTEPUSIM, NPEII0KEHHBIM
y4HUTENEM MU CHOPMYITHUPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMyHHUKAaTHBHBIC YHHBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUA:

BOCIPUHUMATh U (POPMYJIUPOBATH CYXkIECHUS B COOTBETCTBUU C YCIOBHUSIMU
U LEJSIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOUKY 3PEHHUSI
B YCTHBIX M MUCBMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS IO XOIy PELICHUS
3a/1a4d, KOMMEHTHPOBATh MOJIyYEHHBIN pPE3yNbTaT;

B X07ie 00CYXJIeHHUs 3aJ]aBaTh BOIIPOCHI M0 CYIIECTBY OOCY>KIaeMON TEMBI,
npo0JieMbl, perraeMoil 3ajaun, BbICKa3bIBaTh MJI€U, HAIlCJIEHHBIE HA MOMCK
pelIeHns, COIOCTaBIIATbL CBOU CYXIEHHS C CYXICHMSAMU JpYTux



YYaCTHUKOB JMAaNora, OOHApY>KMBATh Pa3lIMyue M CXOJCTBO IMO3WIIMNA, B
KOPPEKTHOI popme popMyIHpOBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;

e TMpPEACTaBIATh pE3yNbTATHI penieHus 3a/1auu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, TPOEKTA, CAMOCTOATENLHO BHIOUPATH (hOpMAT BBICTYTUICHHUS
C Y4€TOM 3aja4 MPE3eHTAMHU U OCOOCHHOCTEHN ay/IUTOPUH;

e IIOHMMATh U KCIOJIb30BAaTh NPEUMYLIECTBA KOMAaHIHOW U MHIUBUIYaIbHOU
paboOTHI NPU PEIICHUN YUeOHBIX MaTEeMaTUYECKHUX 3a/aY;

e TMPUHUMATH 1I€JIb COBMECTHOM JEATEIBHOCTHU, IJIAHUPOBATH OPraHU3AIUIO
COBMECTHOW paboThl, pacnpeAensTb BUIbl pPabOT, JOrOBapUBATHCA,
00CYXJ1aTh MPOLECC U pe3yibTaT paboThl, 0000IIAaTh MHEHUS HECKOJIbKHUX
JIIOJICH;

e YyYaCTBOBaTh B TPYNHOBBIX Qopmax paboTel (0OCyxkaeHus, oOMeH
MHEHHUSIMHU, MO3TOBbIE IITYPMBI U JIPYTHE), BHIIOIHATH CBOIO YacTh pabOThI
U KOOPIMHHMPOBAaTb CBOM JEWUCTBHS C JPYTMMH WICHAMH KOMAaHJbI,
OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOIIMKA MPOAYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

e CaMOCTOSITEJIBHO COCTaBJIATH IJIaH, aJIFOPUTM pELIEHUsS 3aJaud (UM €ro
4acTh), BBIOMpPATh CIOCOO pEeHIeHHs] ¢ Y4ETOM HMMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHThI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e BJAJETh CIIOCOOAMHU CAaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peILIEeHNs] MaTEMaTUYECKOM 3a/1a4u;

e MPEABUAETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh ITPY PELIEHUU 3a1a4H,
BHOCUTH KOPPEKTHBBI B JAESATENBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HAWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU ITOCTABJICHHOU LIEJIU U
YCIIOBUSIM, OOBSICHATHh NMPUYUHBI JTOCTHOKEHHUS WM HEIOCTHKEHUS LEJH,
HAXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 7 kJjacce OOyYaromMiCs TMOJYYUT CIICAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:



PacrosnaBaTh W3y4eHHBIE TE€OMETpPUYECKHE (UTYpBI, OMpEnensTh UuX
B3aMMHOE paCIOJIOKEHUE, H300paxaTh TIeOMeTpUuecKue (GUrypbl, BBIOIHATH
YEepTEXkKU MO YCIOBUIO 3anadd. M3MepsATh JMHEHWHBIE W YIVIOBBIE BEJIMYHHBI.
Pemiats 3a1a4n Ha BEIYUCIIEHUE JJIMH OTPE3KOB M BEJIMYHH YTJIOB.

Henatb rpyOyl0 OIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B
peanbHOW >KM3HU, pPa3MEPOB NPHUPOAHBIX OOBEKTOB. Paznuuarhk pasMepsl 3THX
00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4yepTek U K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaThCAd MpPU3HAKAMHU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BAThH
MPU3HAKHU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIBLHUKOB MIPU PEIICHUH 3a]1ay.

[IpoBOAUTE JOTMYECKUE PACCYKIECHUSA C MCIOIB30BAaHUEM I€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCA TMpPU3HAKAMU PABEHCTBA MPAMOYTOJIBHBIX TpPEYrOJIbHUKOB,
CBOWCTBOM  MEJWaHbl, MPOBEAEHHOM K  THUIIOTEHY3€  MPSIMOYIOJIBHOIO
TPEYTOJbHUKA, B PELIEHUNA T€OMETPUUYECKUX 3aa4.

Onpenensath napauiedbHOCTh MPSAMbBIX C IOMOIIBIO YTII0B, KOTOPBIE 00pa3yeT
¢ HUMM cexkymas. OnpenensaTs napauieJIbHOCTh IPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOUEK OAHOM MPSAMOU A0 TOUEK APYTrOU MPSIMOM.

PemaTe 3a1auu Ha KJeT4aTol Oymare.

[IpoBOANTH BBIYMCICHUS M HAXOJWUTh YHUCJIOBbIE U OYKBEHHBIC 3HAYCHUS
YJIJIOB B TEOMETPUYECKMX 3aJadax C MCIIOJIb30BAHUEM CYMMBI  YTJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEYEHNH [BYX IapajUICIbHBIX IIPSAMBIX CeKyueh. Pemare mnpakthueckue
3a71a4M Ha HaXOXKJICHUE YIJIOB.

Bianerp NMOHATHEM TEOMETPUYECKOTO MECTa TOYEK. YMETh OIPEIEIATh
OHMCCEKTPUCY yIJla U CEPEIUHHBIN NEPIEHIUKYISP K OTPE3KY KaK T€OMETPUUYECKHE
MeCTa TOYEK.

@opMynIUpOBaTh OMNPEAECIEHUS OKPYKHOCTH U Kpyra, XOpJbl U JuameTpa
OKPYXKHOCTH, TIOJIb30BAThCSI UX CBOMCTBAMU. Y METh MPUMEHATH 3TH CBOMCTBA IMPHU
peneHny 3aaad.

Bianerp MOHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ 1meHtp. [lonbp3oBaThes (akTaMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYTrOJbHHUKA IIEPECEKAlOTCsl B OJHOM TOYKE, M O TOM, YTO CEPEIMHHBIC
MEPIEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MIEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHsATHEM KacaTelnbHOM K OKPYKHOCTH, I10JIB30BATHCS TEOPEMOU O
MEPIIEHAUKYJISIPHOCTH KacaTeIbHOM U paanuyca, MPOBEAEHHOTO K TOUYKE KaCaHHUs.

[Tonp30BaThCA MPOCTEUIIMMU T'€OMETPUYECKUMH HEPABEHCTBAMM, IIOHUMATh
UX ITPAKTUYECKUNA CMBICI.



[IpoBOIUTHE OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO LIUPKYJIS U
JIMHENKHU.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJIYYUT CIIEAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Pacnio3HaBaTh OCHOBHBIE BBl UYETBHIPEXYTOJIBHUKOB, HUX JJIEMEHTHI,
M0JIb30BATHCS X CBOMCTBAMU IPH PELIEHUH T€OMETPUUECKUX 3a1au.

[IpuMeHATh CBOMCTBA TOYKHM IEPECEUCHHS MEIUaH TPEeYrojibHUKa (LIEHTpa
Macc) B peIlIeHUH 3a/1ay.

Bianetp moHsATHEM CpeAHEN JIMHUM TPEYTrOJIbHUKA U TpanelUuH, IPUMEHATH
X CBOMCTBA MpPHU pEUICHUH reoMeTpuyeckux 3anad. [lomp3oBaTbest TeopeMon
dajieca U TEOPEMOU O IPOMOPLHMOHATIBHBIX OTPE3KAX, IPUMEHITh UX JUJISl PEIICHUS
PaKTUYECKUX 3a/a4.

[TpuMeHsTh NpU3HAKKU NOJ00US TPEYTOJIbHUKOB B PEIIEHUH I€OMETPUUECKUX
3ajay.

[Tonb3oBaThess Teopemoir Iludaropa nans pemieHUsT TE€OMETPUUYECKUX U
npakTUyeckux 3agad. CTpOUTh MaTEMaTHYECKYI0 MOJIEIb B MPAKTHUYECKHX
3aJlayax, CaMOCTOSITENIbHO JENNaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOIINE JTUHBI.

Brmagets DOHATMAMM CcHUHYycCa, KOCHMHYCa W TaHI€HCAa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyroiabHUKA. 110J1630BaThCS 3TUMH MOHATHUAMU IS PELICHUS
MPaKTUYECKUX 3a]1a4.

Beruncnars (pa3iuyHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJIbHUKA U TLIOIIAAH
MHOTOYTOJIbHBIX ~ (puryp  (Iosib3ysicb, TIJ€ HEOOXOAUMO, KaJIbKYJISTOPOM).
[IpuMEHSATh MOy4EHHBIE YMEHUS B TPAKTUYECKHUX 3a/1a4ax.

BrnageTte NOHATHSAMU BIHCAaHHOTO W LEHTPAJIBHOIO yIja, MCHOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, YIiiaxX MEeXIy XOpJaMHu (CEeKYIIMMH) U yIiie MEXIY
KacaTeJIbHOM U XOPAOU IPH PEIICHUH T€OMETPUYECKUX 3a1a4.

BraneTe MoHATHEM ONMCAHHOIO YETBHIPEXYTOJbHUKA, NIPUMEHSATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a/a4.

[IpuMeHsATh MOJy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTHYECKUE
MOJIEIIU JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS
C TPUMEHEHUEM TMOAO0OUS W TPUTOHOMETPUM (MOJB3YSACh, A€ HEOOXOIUMO,
KaJIbKYJATOPOM).

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CIIETYIOIIHE
NpPEeIMETHbBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUUYECKHE (YHKIIMM OCTPBIX YIJOB, HAXOJIUTh C UX
NOMOILBIO PA3JIMYHBIE 3JEMEHTHl MPSMOYTOJIBHOTO TPEYroJbHUKA («pelmeHue
IPSIMOYTOJIBHBIX TPEYTrOJIBHUKOBY). HaX0auTh (C MOMONIBIO KAIBKYJIATOPA) JITUHBI
Y YTJIBI JIJ1s1 HETaOJIMYHBIX 3HAYSHUH.



[Tonp3oBaThCs hopMysiaMu MPUBEACHHUSI 1 OCHOBHBIM TPUTOHOMETPHUESCKUM
TOXXIECTBOM JIJII HAXOXKJICHHSI COOTHOIICHUH MEXAY TPUTOHOMETPUISCKUMU
BEITUIMHAMM.

Hcrnonb30BaTh TEOPEMbI CUHYCOB M KOCUHYCOB JIJISl HAXOXACHUS Pa3IMYHBIX
AJIIEMEHTOB TPEYTOJbHUKA («pEIICHWE TPEYTrOJbHUKOBY»), MPUMEHATh WX IMPHU
pELICHNH T€OMETPUYECKHX 3a/1ay.

Bnagerp moHATHSIMH ~ mpeoOpa3oBaHMsS — MOAOOHMS, COOTBETCTBEHHBIX
AJIEMEHTOB MoJ00HBIX Quryp. [loap30BaThbes CBOMCTBAMU MOAOOHS TPOU3BOIBHBIX
buryp, ymeTb BBIUHCIATH JJIMHBI W HAXOAUTh YTl y MOAOOHBIX GUTYD.
[IpumeHsATh cBOMCTBa TOJOOMS B MPAKTHMUECKUX 3a7adyax. YMETh NPUBOIUTH
IPUMEPHI TOOOHBIX (PUTYP B OKPYIKAIOIIEM MUDE.

[Tonb30BaThCA TEOPpEMAMU O MPOU3BEICHUN OTPE3KOB XOPA, O MPOU3BEACHUH
OTPE3KOB CEKYIINX, O KBaJ[paTe KacaTeIbHOM.

[Tonb30BaThCS BEKTOpPAMH, MOHMMATh MX TCOMETPUYECKUM U (PU3HUECKUIM
CMBICII, TIPUMEHATh WX B PEHICHUU TCOMETPUUYCCKUX W (DHU3WICCKUX 3ajad.
[TpuMeHsTh CKaNsIpHOE MPOU3BEICHUE BEKTOPOB ISl HAXOXKICHUS JJTUH U YTJIOB.

[Tonb30oBaTbCd METOAOM KOOPJIMHAT HAa IUIOCKOCTH, NPHUMEHSATh €ro B
pelIeHUN TEOMETPUYECKUX U MPAKTUUECKHUX 3a]1ay.

Bnanets MOHATUSIMH MPAaBUIBHOTO MHOTOYTOJIBHHUKA, JIJIMHBI OKPY>KHOCTH,
JUTMHBI TYTH OKPY>KHOCTH W PaJdaHHON MEphI yria, YMETh BBIYUCIATH ILIONIA b
Kpyra u ero 4acteil. [[puMeHsITh moydeHHbIE YMEHHSI B IPAKTHYCCKUX 3a1a9ax.

Haxonute ocu (WM UEHTPHI) CUMMETpUHM (UTYp, TPUMEHSTH JIBHIKCHHUS
MJIOCKOCTH B MPOCTEUIINUX CITydasix.

[IpuMeHsTh TONy4eHHBIE 3HAHUS Ha MPAKTHKE — CTPOUTH MAaTEMaTUYECKUE
MOJIEJIU JIJIS 3a/1a4 PeaibHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOLIME BBIYMCICHUS
C TPUMEHEHHEM MOoA00Us U TPUTOHOMETpUYECKUX (GYHKIUN (TOJIb3YSICh, Te
HEO0OXO0IMMO, KAJIbKYJISITOPOM).

TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
N HanmenoBann  KosmuecTBo yacos JJIeKTPOHHbIE
* | epa3sueoB H (uudposbie)
n/ Bcer Kontpoasnbl = IIpakTnyecku
TeM o0pa3oBaTe/bHbIE
n 0 e padoThl e padoTsl
NporpamMmbl pecypcsbl
IIpocreiimne
reOMETPUYECKU
bu6mmoreka [JOK
€ Gurypsl 1 Ux
. 14 https://m.edsoo.ru/7f415e
CBOIiCTBA. %6
N3mepenue o
TEOMETPUYECKH



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

X BEJIMYUH
bu6mmoreka [IOK
TpeyronbHUKN 22 1 https://m.edsoo.ru/7f415e
2e
[TapannensHbie
DSMALE. CYMMAL bubmuoreka [JOK
PAMBIE, €Y 14 1 https://m.edsoo.ru/7f415e
yIJIOB %6
TPEYTOJIbHUKA o
OKpyXHOCTb U
« bubmuorexa [JOK
Py 14 1 https://m.edsoo.ru/7f415e
['eomeTpuyecku %
€ OCTPOEHUS o
[ToBTOpenue, bubnnoreka [HOK
00o0mieHne 4 1 https://m.edsoo.ru/7f415e
3HAHUU 2e
OBIIEE
KOJIMYECTBO
4 0
YACOBIIO 08
I[MTPOT'PAMME
8 KJIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue
(undpossbie)
n/  pasiejoB U TeM Becer  KouTpouabn IlpakTHYeck
o0pa3oBaTte/ibHbIE
n NporpamMmMbl 0 ble padoThI ue padoThbl
pecypcebl
YeThIpEXYroNIBLHUK bubmorexa HOK
pexyt 12 1 https://m.edsoo.ru/7f417e
"
18
Teopema Paneca
U TeopemMa o
S — bubmuoreka [{OK
pomop 15 1 https://m.edsoo.ru/7f417e
BIX OTPE3KaXx, 18
o100HbIe o
TPEYrOJIbHUKH
IImomans.
Haxoxnenne
TIonaaen but6mmorekxa [IOK
TPEYrOJIbHUKOB U 14 1 https://m.edsoo.ru/7f417e
MHOT'OYTOJIbHBIX 18
¢uryp. [Inomanu
oJI0OOHBIX PUryp
Teopema 10 1 bubnmnorexa [JOK
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[Tudaropa u
Hauaja
TPUTOHOMETPUH

https://m.edsoo.ru/7f417e
18

VTaeI B
OKPY>KHOCTH.
Bnoucanusie n
OIIMCAHHBIC
YEThIPEXYTOJIbHUK
n. KacarenpHble K
OKPY>KHOCTH.
Kacanue
OKpY>KHOCTEH
[ToBTOpEHUE,

000011EHNE
3HaHUHU

13

bu6nmoreka [IOK
https://m.edsoo.ru/7f417e
18

bubnunoreka LIOK
https://m.edsoo.ru/7f417e
18

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

68
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9 KVIACC

N HaumenoBanu KosmyecTBO 4acoB DJIeKTPOHHbBIE
" e pa3aesioB (undpoBbIe)
n/ Becer Kourpoann  Ilpakruueck
TeM oOpa3oBaTejibHbIE
I 0 ble padoThbI ue padboThbl
NPOrpaMmbl pecypcsbl
Tpuronomerpu
. Teopembl
KOCHELVCOB I bubmuoreka [JOK
Y 16 1 https://m.edsoo.ru/7f41a
CHUHYCOB.
12c
Pemenue
TPEYTOJIHHUKOB
[IpeobpazoBan
He 1o100usl. bu6mmoreka [IOK
Mertpudeckue 10 1 https://m.edsoo.ru/7f41a
COOTHOIICHUS 12¢c
B OKPYKHOCTH
bubmuoreka [JOK
BexTops! 12 1 https://m.edsoo.ru/7f41a
12¢
JlexapToBbI bubnuoreka [IOK
KOODPJIMHATHI Ha 9 1 https://m.edsoo.ru/7f41a
MJIOCKOCTH 12c
[IpaBunbHBIE
MHOTOYTOJTEHU
ku. JiinHa
OKDVKHOCTH 1 bu6mmoreka [IOK
by 8 https://m.edsoo.ru/7f41a
TUIOMIA/b
12¢c
Kpyra.
Beruucnenue
Iomaaen
TBHsKeHms bubmuoreka [JOK
6 https://m.edsoo.ru/7f41a
TUTOCKOCTH
12¢
IToBTOpEHME,
06oBImIeHHE bubmuoreka [JOK
’ 7 2 https://m.edsoo.ru/7f41a
cUcCTeMaTu3aIu
o 12c
s 3HAHU]
OBIIEE
KOJIMYECTBO
6 0
YACOBIIO 08

I[TPOTPAMME
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