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IHHOACHUTEJIBHASA 3AIIMCKA

['eomeTpus Kak OJUH M3 OCHOBHBIX Pa3fesiOB LIKOJIbHON MaTeMaTHKH, UMEIOIINI CBOEi
Lenbl0 00ecrneyuTh H3y4YeHHE CBOICTB W pa3MepoB (Uryp, MX OTHOLIEHUH M B3aUMHOE
pacrojoKeHUe, ONUPAETCSl Ha JIOTMYECKYHO, JI0Ka3aTeIbHYIO JHMHUIO. LIeHHOCTh H3ydeHMs
TeOMETPHH Ha YPOBHE OCHOBHOTO O0ILEro 00pa3oBaHMs 3aKII0YACTCS B TOM, YTO 00YYarONIUiiCs
YUUTCS TPOBOAUTH JOKA3aTeNbHbIE PACCYKIEHUS, CTPOUTH JIOTMUECKHE YMO3aKIIIOUeHUS,
JOKa3bIBaTh MCTUHHBIE YTBEPXKICHHS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOIUTH
paccyKIeHHs «OT IPOTHBHOTO», OTINYATh CBOMCTBA OT MPHU3HAKOB, (OPMYINPOBATH OOpaTHbIC
YTBEPKICHHUS.

Bropoii 1enpio n3yueHus reOMeTpUH SBIISETCS UCIOJIb30BaHUE €¢ KaK MHCTPYMEHTA Mpu
pElIeHNH KaK MaTeMaTU4YeCKUX, TaK W TMPAKTUYECKUX 3a]ad, BCTPEUAIOIIUXCS B peallbHOM
xu3HU. OOyYaroImuics TOJDKEH HAYYUTHCS OINPEACTUTh T'€OMETPUYCCKYIO (UTYpPY, OMHCAThH
CIIOBaMH JIaHHBI YEPTEC)K WIM PUCYHOK, HAUTH IJIOLIAAb 3€MEJIBHOIO Y4YacTKa, pacCcUUTaTh
HEO0OXOMMYI0 JUIMHY ONTOBOJOKOHHOTO Kabenss uimu TpeOyemble pa3Mmephl Tapaxa i
aBTOMOOMIIA. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHAS JUHUS B U3YYCHUU T€OMETPUU.
IIpu pemeHunm 3a7ay  MPAKTUYECKOTO  Xapakrepa OOyYaloIIMHCA  yYUTCS  CTPOMTH
MaTeMaTHYeCKUe MOJENIM pPEaJbHBIX JKU3HEHHBIX CHUTYaIlMi{, MPOBOAUTH BBIYUCICHHUS H
OLICHUBAThH aJIeKBAaTHOCTb MOJIYYEHHOTO pe3yibTara.

KpaiiHe BaHO MOAUEPKUBATH CBS3U T€OMETPUU C IPYTMMH Y4eOHBIMHU MpeIMeTamH,
MOTHBHPOBaTh  HCIIOJIb30BaTh  OMNpPEICNICHUS  TeOMETpUYeCKHX (GUryp W TOHSTHH,
JI€MOHCTPHPOBATh IPUMEHEHNE TOJTYYEHHBIX YMEHHUH B (PU3MKE U TEXHUKE. DTU CBA3U Hanbosee
SPKO BUJIHBI B TeMaX «BekTops», «TpUroHOMETpUUYeCKre COOTHOIICHU», «MeToI KOOpIUHAT
u «Teopema [Tudaropay.

VYuebnsiii kypc «I'eomeTpus» BKIIOYAET CICAYIOIINE OCHOBHBIC Pa3lieNbl COJIEP KAHUS:
«['eomerpruueckue ¢GUTypsl U UX CBOWMCTBa», «l3MepeHHEe TEOMETPUYECKUX BEITUYHUH),
«/lekapToBBl ~ KOOpAMHATHI HA  IJIOCKOCTH», «BekTopwl», «JIBUKEHHS  IUIOCKOCTH,
«IIpeobpazoBanus mogooUs».

Ha usyuenue yue6Horo kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kinacce — 68 yacoB
(2 yaca B Hezeno0), B 8 kiacce — 68 yacoB (2 yaca B Hezen0), B 9 kiacce — 68 dacoB (2 yaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIACC

HavanpHple moHsATHS reoMerpuu. Touka, npsiMas, OTPE30K, Jyd. Yroja. Buael yrios.
BeprukansHple UM CMEXHBIE yIUIBl.  buccekrpuca yria. JlomaHas, MHOIOYIOJbHUK.
[TapannenbHOCTb U EPIEHIUKYISIPHOCTD MPSMBIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cHMMETpHH. [IpuMepbl cuMMeTpun
B OKPY’KaOIlleM MUDE.

OcCHOBHBIE TIOCTPOEHHS C IOMOUIbIO LUPKYJIs M JHHEWKH. TpeyroiabHuk. Beicora,
MeraHa, OMCCeKTpHca, X CBOMUCTBA.

PaBHOOEepEHHBII U paBHOCTOPOHHUM TPEYroJdbHUKH. HepaBeHCTBO TpeyrobHUKA.

CpoiicTBa ¥ TpHU3HAKH PABHOOCAPEHHOTO TpeyroibHUKA. [Ipu3HaKu paBeHCTBA
TPEyTrOJIbHUKOB.

CBolicTBa M NMPU3HAKU MapajuieNbHbIX NpsAMbIX. CyMMa YIJIOB TpEyrojibHUKA. BHemninue
YTJIBI TPEYTOJIBHUKA.

[TpstmoyronbHbIN TpeyroiabHUK. CBOMCTBO MeQuaHbl IMPSAMOYIOJIBHOTO TPEYroJIbHUKA,
IIPOBEACHHOW K rumoreHy3e. llpu3Haku paBeHCTBA MNPSAMOYIOJbHBIX TpPEYrOJIbHUKOB.
[IpsiMOyTONBHBIN TPEYTONBbHUK € YoM B 30°.

HepaBeHncrBa B reoMeTpuu: HEPABEHCTBO TPEYTrOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema o OOIbILIEM YIiie U O0JbIIeH CTOPOHE TPEeyrojbHUKA. [lepneHuKyIsp 1 HaKJIOHHAs.

['eomeTprueckoe MecTOo TOueK. buccekTpuca yria M CepeAVHHBIA NEPHNEHAMKYIAP K
OTpE3KY KaK F€OMETPUYECKHE MECTA TOYEK.

OkpyXHOCTb M KpYI, XOpJa U JAHaMeTp, HMX CBolicTBa. BzauMHoe pacrosioxeHue
OKpYXHOCTH M mpsiMoil. KacaTenbHas u cekymas K OKpyXHOCTU. OKpYyX HOCTb, BIMCAHHAs B
yroil. BimcanHas 1 onucaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYerbipexyronpHuku. [lapamnenorpamm, ero mpu3Haku U cBoiicTBa. YacTHble ciydau
napajuiesorpaMMmoB (MpsIMOYTOJIbHUK, poMO, KBajapaT), UX NMpHU3HAKW U CcBOMCTBa. Tpamenus,
paBHOOOKas Tpamenus, e¢ cBoicTBa u npusHaku. [IpsMoyronbHas Tpaneuus.

Meton ynBoenus Menuansl. LleHTpanbHas cummerpus. Teopema Paneca m Teopema o
IIPONOPLINOHAIIBHBIX OTPE3KAX.

Cpennue TMHUY TPEYroJIbHUKA U Tparneuuu. LleHTp Macc TpeyroyibHUKa.

[Tonobue TpeyronsHUKOB, Kodhdumment mogodus. [IpusHaku mogoOust TPEyTrOIbHUKOB.
[Ipumenenue no1o0Ust IpU pelIeHUH MPAKTUYECKUX 3a/1a4.

CpoiictBa miomaneil reomerpuyeckux (uryp. @opmynsl A IUIOMAAN TPEYrojbHHKA,
napasenorpamMma, pom6a u tpaneruu. OTHOIIEHHE IOl MoJ0OHBIX QUTyYD.

Brruncnenue miomianen TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJI€TUaToi Oymare.

Teopema [ludaropa. Ilpumenenune teopemsl [ludaropa npu permieHnn NpakTHUECKUX
3a1ad.

CuHyC, KOCHHYC, TaHT€HC OCTPOTO yrja MpsSMOYTOJILHOTO TpeyrojbHUKa. OCHOBHOE
TPUTOHOMETPUYIECKOE TOXKACCTBO. Tpuronomerpudeckue ¢pyakuun yrios B 30, 45 u 60°.

Brnucannble M LEHTpaJdbHbIE YIJIBI, YIOJ MEXAY KAacaTeJIbHOW W XOPAOW. YTJbI MEXKIY
XOpAaMM M CEeKylMMM. BrucaHHple U ONUCaHHBIE YETBIPEXYTOJbHUKU. B3aumuoe



pacmoyoxkeHue IByX OKpyxkHocTed. Kacanme okpyxkHocteil. OOmue KacaTelbHBIE K JBYM
OKPY>KHOCTSIM.
9 KJIACC

Cunyc, kocunyc, TanreHc yriaoB oT 0 mo 180°. OCHOBHOE TpPHUTOHOMETPHUUYECKOE
TOX1€CTBO. DOPMYIIBI TPUBEICHUSI.

Pemenne tpeyronpHukoB. Teopema KOCHMHYCOB M TeOopema CHHYCOB. Peuenue
MPAKTUYECKUX 33/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[TpeoOpazoBanue noaobus. [loqoOre cOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema o MpoU3BEIEHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEICHUHN OTPE3KOB CEKYIIHX,
Teopema O KBaJpare KacaTeIbHOMU.

Bektop, nmnuHa (MOAYJb) BEKTOpAa, COHAMPABICHHBIE BEKTOPHI, IMPOTHUBOIOJIOKHO
HaIpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMEpPALMH Ha
BekTOpaMu. PazioxeHnue BeKTopa 1o ABYM HEKOJUTMHEApHBIM BekTopaMm. KoopauHatsl BekTOpa.
CkansipHO€ MpOU3BEICHNE BEKTOPOB, IPUMEHEHUE /1JI1 HAXO0KICHUS IJIMH U YIJIOB.

JlekapToBbl KOOPJAMHATHI HA IIJIOCKOCTH. YpPaBHEHUA MPSIMOA M OKPYKHOCTH B
KOOpAMHATAX, TIEPECEUCHUE OKPY>KHOCTEH U MPSIMBIX. METOI KOOpJIMHAT U €r0 MPUMEHECHHE.

[IpaBunpHBIE MHOTOYTOJIBHUKH. JlJIMHA OKpYXHOCTH. I'pagycHas U paguaHHas mMepa yria,
BBIYMCIICHHE JITUH AYT OKpyx)HocTel. [lmomane kpyra, cektopa, cerMeHTa.

JIBUKEeHHMsI IIOCKOCTU ¥ BHYTPEHHUE CUMMETPUU QUTyp (371eMEHTapHbIE IPEICTABICHUS).
[TapannensHbiit epenoc. [loBopoT.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOTPAMMBI YYEBHOI'O
KYPCA «'EOMETPHUS» HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Ppe3yJbTAThl OCBOCHHUS NpOTrpaMMbl y4deOHOro Kypca «l'eomeTpus»
XapaKTepU3yIOTCs:

1) naTpuoTHYECKOE BOCIIUTAHUE:

NPOSIBIICHUEM MHTEpeca K TMPOLUIOMY M HACTOSIIEMY POCCHUHCKON MaTeMaTuKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTHKEHHUSIM POCCUMCKMUX MATEMAaTHUKOB U POCCHUMCKON
MaTEMaTHYECKOM IIKOJIbI, K UCIIOJIb30BAHMIO 3TUX JOCTH)KEHUH B IPYIUX HayKaxX U MPUKJIAJHbIX
chepax;

2) rpakIaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

FOTOBHOCTBIO K BBINOJIHEHHIO OOSI3aHHOCTEH TpaKIaHWMHA M pealu3allud €ro Ipas,
MPE/ICTABJICHHEM O MAaTeMaTHYEeCKHMX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJIGHUH, MPOIEyp TPakJIaHCKOro olmiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
OOCYXIIEHUIO 3THYECKHUX IMPOOJIeM, CBS3aHHBIX C MPAKTHYECKUM NPUMEHEHHEM IOCTHIKEHHNA
HayKH, OCO3HAHUEM BaKHOCTHU MOPAIbHO-3TUUECKUX MPUHIUIIOB B JEATEIbHOCTH YUEHOI0;

3) Tpy/10BO€ BOCIMTAHHE:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE B PEIICHUU MPAKTHUUECKUX 3a7ad MaTeMaTUYeCKOi
HaIpPaBJIEHHOCTH, OCO3HAHUEM BAKHOCTH MAaTEMATUYECKOTr0 0Opa30BaHUs HA MPOTSKEHUU BCEH
KHU3HU JJIs1 YCHEIIHON NMpoQecCUOHANbHON EATEIbHOCTH U Pa3BUTUEM HEOOXOAMMBIX YMEHUH,
OCO3HaHHBIM BBIOOPOM U TOCTPOCHHWEM MHIUBUAYAJIbHOM TpaeKTOpHUM OOpa3oBaHUS U
KM3HEHHBIX IJIAHOB C YYETOM JIMUHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIIUTAHHE:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY U 3CTETHYECKOMY BOCHPHUSATHIO MaTeMaTHYeCKHX
00BEKTOB, 3a/1a4, PELICHUH, pacCYyKICHHUH, YMEHUIO BUI€Th MaTEMaTHYECKHE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMSI:

OpHUEHTAllMe B JIEATEILHOCTH Ha COBPEMEHHYIO CHUCTEMY HayuyHBIX MpeACTaBIEeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs UEJIOBEKa, NPUPOAbI M OOIIECTBa, MOHUMaHUEM
MaTeMaTHYeCKONM HayKu Kak c@epbl 4YeIOBEUECKOM MesTeNbHOCTH, 3TalloB €€ pa3BUTHUS U
3HAYUMOCTH ISl Pa3BUTHUS LIMBUIIN3ALlMH, OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTH4eCKON
KyIbTYpOH Kak CpeICTBOM T[O3HAHHUS MHpPA, OBJIAJEHUEM TMPOCTEUITNMH HaBBIKAMU
HCCIIEI0BATENbCKOM NEATEIbHOCTH;

6) ¢usnyeckoe BocnuTaHHe, (OPMHPOBAHHE  KYJIbTYPbl  3[0POBbSI W
3MOLHMOHAJIBHOTO 0J1aronoy4usi:

TOTOBHOCTBIO TIPUMEHATh MAaTEMAaTHYECKHE 3HAHMS B HHTEpECax CBOEro 30pOBb,
BEJICHUS 3[I0POBOr0 00pasa >KU3HU (3I0pOBOE MUTaHUE, COATaHCUPOBAHHBINA PEKUM 3aHITUN U
OTIbIXa, peryispHas (u3nyeckas aKTHUBHOCThH), C(HOPMHUPOBAHHOCTHIO HaBBbIKa pedIieKkcuu,
MIPU3HAHUEM CBOETO IIPaBa Ha OMIMOKY M TAaKOT'O K€ MpaBa Jpyroro 4eloBeKa,

7) 3K0JIOrH4YeCKoe BOCIIUTAHHE!

OpUEHTAIle Ha MPUMEHEHHE MaTeMaTHYeCKHX 3HAHUUM Ul pelleHus 3agad B 00JacTu
COXPAHHOCTH OKpY)KaloIleW cpeibl, IJIaHUPOBAHUS IOCTYIKOB M OLIEHKH HUX BO3MOXKHBIX
MOCIEACTBUM ISl OKpY’KaloIIe cpebl, 0CO3HAHUEM TJI00aNbHOTO XapakTepa SKOJIOTHYECKHUX
poOIeM U IyTeH uX perieHus;



8) amanTanus K M3MEHsSIIOIHUMCSI YCJIOBUSIM COLHATBLHON M MPUPOIHO¥ Cpeabl:

TFOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHSIX HEONPEIECICHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPAKTHUECKYIO JESTeNIbHOCTh, B TOM YHCJE YMEHHUE YUUTHCS y APYTHUX
JroAel, mpuoOpeTaTh B COBMECTHOM JEATETLHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIMH U3
OTbITA APYTHX;

HEO0OXOUMOCThIO B (JOPMUPOBAHUHU HOBBIX 3HAHHI, B TOM uucje POPMYyIUPOBATH UICH,
MOHSATHSI, TUIOTE3bl 00 0OBEKTaX M SIBICHUSAX, B TOM YHUCJIE PaHEE€ HEU3BECTHBIX, OCO3HABATH
neGUIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOC PAa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTb CTPECCOBYIO CUTYyallMlO, BOCIIPUHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUN KOHTPMEp, KOPPEKTHPOBATh NMPUHHMAEMbIE pPELICHUS U
neicTBus, GopMyIHpOBaTh U OLEHUBATh PUCKU U MOCIECTBUS, POPMUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHbIE YHHBepcaJbHbIe YUeOHbIe el CTBUS

Ba3oBble oruueckue geiicTBUs:

® BBUIBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC NPU3HAKH MATEMaTHYECKUX OOBEKTOB,
HNOHATUHM, OTHOLIEHUH MEXIy HOHATHUAMH, (OPMYIMPOBATH OIpPEACIICHUS IOHITUH,
yCTaHaBJIMBATh CYIIECTBEHHBIN NPU3HAK KJIacCU(UKALUU, OCHOBAHUSA 111 0000IIeHUs U
CpaBHEHWsI, KPUTEPHH TPOBOIUMOTO aHAJIH3a,

® BOCIPUHHMMAThH, (OPMYIUPOBaTH M MpPEeoOpa3OBHIBATh CYKICHUSA: YTBEPAUTENIbHBIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIE U 00IINe, YCIOBHEIE,

e BBIIBJIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOpeUus B (pakrax,
JAHHBIX, HAONIONEHUSX W YTBEPXKACHUSAX, Mpeularatb KPUTEPHUH JUIS BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JenaTh BBIBOJBI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, NEAYKTHBHBIX M HHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKJIIOUSCHUH 10 aHAJIOTHH;

e pa30bupath JOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUH (IpsMBIE U OT MPOTUBHOTO),
IPOBOJUTh CaMOCTOSITEJIbHO HECIIOKHBIE JOKa3aTeNbCTBA MAaTEMaTHUECKUX (PAaKTOB,
BBICTPAaNBaTh apryMEHTAILUIO, TIPUBOJIUTH NMPUMEPHI U KOHTPIPUMEPHI, 00OCHOBHIBATH
COOCTBEHHBIE PACCYXKICHUS;

e BBIOMpaTh croco0 pemieHus y4eOHOM 3amauu (CpaBHHUBAaTh HECKOJIBKO BapUaHTOB
peleHus, BIOMpaTh Hanbosee MOAXOAALUIMHA C YyYETOM CaMOCTOSITENIbHO BbIIEIEHHBIX
KpUTEPUEB).

Ba3oBble ucciienoBarebcKkue 1eicTBUSA:

® [UCMOJb30BAaTh  BOMPOCHI  KAaK  MCCIEJOBATEIbCKUA  MHCTPYMEHT  IO3HAHMA,
(bopMyITHpOBaTH BOTPOCH, (PUKCHPYIOIIHE MPOTHBOPEUYHE, MPOOIIEMY, CAMOCTOSTEIIEHO
yCTaHaBJIMBAaTh MCKOMOE M JIaHHOE, ()OpMHPOBATH THIOTE3y, apryMEHTHPOBATH CBOIO
MO3UIINIO, MHEHUE;

® T[POBOJIUTH MO CAMOCTOSITENIFHO COCTABJICHHOMY IUIaHY HECJIOXXHBIH JKCIIEPHUMEHT,
HEOOJIBIIIOE  MCCIIEJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTro
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOOI;

® CaMOCTOATENLHO  (OPMYIHpPOBaTh O0OOINEHUS W  BBIBOABI IO  pe3yjbTaTraM
IIPOBEICHHOIO HAOIIOIEHHs], UCCIEeI0BaHUs, OLEHHUBATh JOCTOBEPHOCTb IOJIYYEHHBIX
PE3yIBbTaTOB, BBIBOJIOB U 000OIICHHMIA;



MMPOTrHO3UPOBATH BO3MOXXHOC PA3BUTHC IIPOLCCCA, 4 TAKIKC BbIABUTATH IMMPCAITIOJIOKCHUA
0 €TI0 Pa3BUTHH B HOBLIX YCJIOBHIX.

Pa6ora ¢ undopmanueii:

BBISIBJISITH HEJOCTATOUHOCTh U N30BITOYHOCTH HH(POPMAINH, TAHHBIX, HEOOXOIUMBIX AJIs
pelleHus 3a1auu;

BEIOHMpaTh, aHATM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH HHPOPMAITHIO
pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;

BbIOUpaTh GopMy IMpeacTaBiIeHUs UHPOPMAIUN U WUTIOCTPUPOBATH pellaeMble 3a1a4u
CXeMaMH, AuarpaMMaMu, HHOM rpaukoil U MX KOMOMHALUSIMU;

OLICHUBATh HAACKHOCTh MH(OpPMALMU 10 KPUTEPUSIM, MPEITIOKEHHBIM YUUTEIEM WIH
c(hOpMYyIIMPOBAHHBIM CAMOCTOSITEITLHO.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIE 1eiiCTBUS:

BOCIPUHUMATH U (HOPMYIIUPOBATH CYXJACHUS B COOTBETCTBHM C YCIOBUSIMHU M UEISIMHU
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBbIpaXaThb CBOIO TOYKY 3PEHHUS B YCTHBIX U
IUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 10 XOAY PEIIEeHMs 3a7aud, KOMMEHTHUPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B XO7Ie 0OCY)KICHHUS 33aBaTh BOIPOCHI 1O CYIIECTBY 0OCYXIAaeMOM TEMBI, TPOOIEMBI,
peraeMoil 3a1auu, BHICKa3bIBaTh UJIEU, HALIEJICHHBIE HA IOUCK PEIIEHHUs, COIIOCTABIIATh
CBOM CYXXJEHHS C CYXACHHUSIMH IPYTUX YYaCTHHUKOB JHAliora, OOHApY>KUBATh Pa3nine
U CXOJCTBO TMO3ULIUNA, B KOPPEeKTHOH ¢opMe (GOopMyTupoBaTh pa3HOIIIACUS, CBOU
BO3PaKEHUS;

IIPEJCTABIISITh PE3YNbTAaThl PEIIEHUS 3aJa4M, dKCIIEPUMEHTA, UCCIENOBAaHUS, IPOEKTA,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUIEHMSI C YYE€TOM 3ajay Ipe3eHTaluu u
0CcOOEHHOCTEH ayTUTOPUH;

MOHMMATh U MCMOJIb30BaTh NPEUMYILECTBA KOMAHIHOW ¥ MHAUBHUIYAIbHON pabOThI IpH
peleHnH yuyeOHbIX MaTeMaTHUECKUX 3a/1a4;

IIPUHUMATD 11€JIb COBMECTHOM AESTEIBbHOCTH, IJIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM
paboThl, pacnpeneisTh BUJbI padoT, JOrOBapUBaTHCSA, 00CYkKIaTh MPOIECC U Pe3ysbTaT
paboTsl, 000011aTh MHEHHST HECKOJIBKUX JIFOJIEH;

Y4acTBOBATh B TPYMNIOBKIX (popMax paboThl (00CYkAeHHS, 0OMEH MHEHUSIMH, MO3TOBBIC
HITYPMBI U JIPYTHUE), BHIIOIHATH CBOIO YacTh pabOThl M KOOPIAUHUPOBATH CBOM JI€HCTBHS
C JIpYyIr'MMH YJIEHAMH KOMAaH/[bl, OLIEHMBATh KaYeCTBO CBOETO BKJIaJa B OOLIUI NMPOIYKT
M0 KpUTEpUsIM, cHOpPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJCHCTBHUS.

PeryasiTuBHble yHUBEpCcaIbHbIEe YU4eOHbIE NeHCTBHSA

Camoopranu3anus:

CaMOCTOSITENIbHO COCTAaBJIATh IJIaH, AJITOPUTM pelleHus 3ajgadd (WIK ero 4YacTh),
BBIOMpPATh CHOCOO0 pEIIEHHs C YYETOM MMEIOLIUXCS pPECYpCcoB M COOCTBEHHBIX
BO3MOXXHOCTEM, apryMEHTHPOBaTh M KOPPEKTHPOBATh BAPUAHTBI PELIEHUN C Y4ETOM
HOBOH MH(pOpMAIHH.

CaMOKOHTPOJIb, IMOIIHOHATbHbBIA HHTEJIEKT:

BJIQJIETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJISI MpoIlecca U pe3yiabTaTa pPEIICHHs
MaTeMaTH4YeCKOM 3a1aumu;



® T[pPEIBHUAETh TPYAHOCTH, KOTOPbIE€ MOT'YT BO3HUKHYThH IMPHU PEIICHUM 337a4d, BHOCHUTD
KOPPEKTUBBI B JESITENLHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAWICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

® OIEHUBATh COOTBETCTBUE pE3yJIbTaTa JIEATEIbHOCTU IMOCTABICHHON LIEJIH U YCIOBUSM,
OOBSCHATH MPUYUHBI JOCTHKCHHSI WIIM HEOCTHIKEHUS 1[EJTH, HAXOIUTh OIIHUOKY, 1aBaTh
OIICHKY IPUOOPETCHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xoHmy oOyueHus B 7 KJjacce OOyYarOUIUIHCS MOJYYUT CIEAYIOIIME INPEAMETHbBIE
pe3yibTaThl:

Pacnio3naBaTh M3y4eHHBIE TeOMETpUYECKUE (UIYpbl, ONpEeAeNsiTh HX B3aUMHOE
pacroyio’)keHue, H300pakaTh TeOMETpUYecKrue (UTYPBHI, BBIMTOIHATH YEPTEKH IO YCIOBHIO
3agauu. M3mepsaTe JNWHEWHBIE W YIJIOBbIE BEIWYMHBL. Peliars 3ajadyd Ha BBIYHUCICHUE JIMH
OTPE3KOB U BEJIMYUH YTJIOB.

Jenate rpyOyro OIEHKY JIMHEWHBIX U YTJIOBBIX BEIMYWH MPEIMETOB B PEAbHOM KHU3HH,
pa3MepoB IIPUPOAHBIX 00BEKTOB. Paznuyare pasmepbl 3TUX 0OBEKTOB 110 MOPSIKY BETUUHHBI.

CTpouTh 4epTexKu K FEOMETPUUECKUM 3a7auaM.

[lonb30oBaTbcs MNpU3HAKAMH PABEHCTBA TPEYrOJIBHUKOB, HCIIONb30BaTh IPU3HAKU U
CBOWCTBA paBHOOEIPEHHBIX TPEYTOJIHHUKOB IIPY PEIICHUH 3a/1a4.

IIpoBONTE JTOTHYECKHE PACCYKIAEHUS C UCIIOJIB30BAHUEM T€OMETPUUYECKUX TEOPEM.

ITonp30BaTbCcsi NpPU3HAKAMM PABEHCTBA NPSAMOYTOJBHBIX TPEYTOJIBHUKOB, CBOWCTBOM
MEJMaHbl, MPOBEJACHHOW K THUIOTEHY3€ MPSIMOYIOJBHOIO TPEYrOJbHHUKA, B PEIICHUU
r€OMETPUYECKHX 3a/1a4.

OnpenensaTh NapauIeaIbHOCTh MPSAMBIX C MOMOIIbIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cexkymas. Onpenenars NapajuieIbHOCTh NPSIMBIX C ITOMOIIBI) PAaBEHCTBA PACCTOSHUM OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK APYroi MPsMOM.

Pemats 3a1aun Ha kieT4aroit Oymare.

[IpoBOUTh BBIUMCICHUS W HAXOAUTh YHCIOBBbIE W OYKBEHHBIC 3HAYCHHS YIJOB B
FeOMETPUYECKUX  3aJayaX C  MCIIOJb30BaHUEM CYMMbBI  YIJIOB  TPEYTOJIBHUKOB U
MHOTOYI'OJIbHUKOB, CBOMCTB YIJIOB, OOpa3OBaHHBIX MpPU MEPECEUCHUM JBYX MapajlielbHbIX
MPSIMBIX CEKyIel. PemaTe mpakTrnyeckue 3a1a4y Ha HaX0KJICHUE YTIJIO0B.

Bragets moHsATHEM T€OMETPUYECKOTO MECTA TOUEK. Y METh OMPEIENSITh OUCCEKTPHUCY yTiia
Y CEpEIMHHBIN NEPIEHAUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

DopMynMpOBATH ONPEACIICHHUS] OKPYKHOCTH M KPYyra, XOpAbl U JUaMeTpa OKPYKHOCTH,
MOJIb30BATHCS] UX CBOMCTBAMU. ¥ METh TPUMEHSThH 3TH CBOMCTBA MTPU PEUICHUHU 3a]1a4.

Bnaners moHsTHEM ONMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HaXOIUTh €€
1eHtp. [lomp3oBaThCcst pakTaMu O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYrOJbHUKA TIEPECEKAIOTCS B
OIHOM TOYKE, MU O TOM, 4YTO CEpPEAUHHBbIE NEPIEHAMUKYJIAPbl K CTOPOHAM TPEYTOJIbHUKA
MEePECEKAIOTCS B OJTHOM TOUKE.

Bnagers noHATHEM KacaTENbHOM K  OKPYKHOCTH, IOJIb30BATbCS TEOPEMOM O
MEePHEHUKYISIPHOCTH KacaTelbHOM U painyca, MPOBEJCHHOTO K TOUKE KaCaHMUSI.

[Tonp30oBaTbcs MPOCTEHMIIMMU T€OMETPUYECKMMH HEpPAaBEHCTBAMHM, IOHMMAaTh HX
MPAKTUYECKUI CMBICI.

[IpoBOIUTH OCHOBHBIE TEOMETPUUECKHE IIOCTPOCHHMS C IIOMOIIBIO HUPKYJISA U TUHEHUKH.



K koHiy oOyuyenus B 8 KkJiacce OOYYAIOLIMIICS TOJIYYUT CIEAYIOIIHME NpPEIMETHBIC
PE3yIbTaThI:

PacriozHaBaTh OCHOBHBIE BH[bI UYETBIPEXYTOJIBHUKOB, MX 3JEMEHTHI, IIOJb30BaTbCA HX
CBOMCTBAMHU IPH PEIICHUN T€OMETPUUYECKUX 3ajau.

[IpuMeHsTh CBOICTBAa TOUKHM MEpeceYeHHs MeauaH TpeyrojbHUKa (LIEHTpa Macc) B
pelIeHnn 3a1au.

Bnagers nonsTueM cpenaHel JMHUM TPEYrOJIbHUKA M TPANELUH, IPUMEHITh UX CBOWCTBA
IpU pelIeHHH TreoMeTpuueckux 3amad. Ilomb3oBatbes Teopemoit daneca U TeopeMoil o
MPOIMOPLMOHANIBHBIX OTPE3KaX, MPUMEHATh UX JJIs PEIICHUS IPAKTUYECKUX 3a/1a4.

[TpuMeHsTh MpU3HAKU 000U TPEYTOJILHUKOB B PEILICHUU T'€OMETPUUECKHX 3a/1au.

[Tonb3oBatbes Teopemoii [ludaropa st pemieHus T€OMETPUYECKUX U MPAKTHUECKUX
3ama4y. CTpouTh MaTeMaTHYECKYI0 MOJIENb B MPAKTUYECKUX 3a/layaX, CaMOCTOSTEIBHO JeNaTh
YEepTEK U HAXOAUTh COOTBETCTBYIOIIME JIMHBI.

Brnagerp moHsATHSMH CHUHYca, KOCMHYCa M TaHI€HCAa OCTPOro yrjia MpsSMOYIOJbHOTO
TpeyrojabHuKa. [loap30BaThCS ITUMU MOHITUSIMU IS PEIICHUS TPAKTHUECKUX 3a7au.

Boluncnate  (pa3nnyHbIME - clloco0amM) — IJIOWIAAb  TPEYrojibHUKa M IUIOIIAIu
MHOTOYTOJBHBIX  ¢uryp (mosb3ysich, TJ€ HEOOXOAUMO, KalbKynaropom). [IpumMeHsTs
[IOJIyYE€HHbIE YMEHHS B IPAKTUYECKUX 3a7a4ax.

Bnagerp MOHATHUSMH BIHCAHHOTO U IIEHTPAIBHOTO YIja, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yIJaxX, yIiiax MeXay XopAaMu (CEeKyIIMMHU) U yIiie MeXAy KacaTeabHOW U XOpAou
[P pELICHNH T€OMETPUYECKUX 3a/1a4.

Bragers moHsATHEM ONMHCAHHOTO YETHIPEXYTOJIbHHUKA, MPUMEHSATh CBOMCTBA OMUCAHHOIO
YETBIPEXYTOJIbHUKA TP PEILICHNN 3a]au.

[TpyMeHsTh MOydYeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTUYEeCKHUEe MOJAENHU JUIs
3a/1a4 peajbHOW >KU3HHU U MPOBOJUTH COOTBETCTBYIOIINE BBIYUCIICHUS C IPUMEHEHUEM 10100Us
U TPUTOHOMETPUH (II0JIB3YACh, IJIe HEOOXOAUMO, KaTbKYJISITOPOM).

K koHiy oOyuenus B 9 kJacce OOYyYaroLIUiiCsl MOJIYYUT CIEAYIOIIKME NpeIMETHBIE
pe3yJIbTaThI:

3HaTh TPUTOHOMETpUUYECKHE (YHKIUU OCTPbIX YIJIOB, HAaXOAUTh C HX IOMOIIBIO
pasNuyHbIe  DJIEMEHThl  NPSAMOYTOJBHOTO  TPEYrOJIbHUKA  («pelleHHe  MPSMOYTOJbHBIX
TPEYroJIbHUKOBY). HaxoauTh (C MOMOILIbI0 KalbKYNATOpPA) JIMHBI M YIJIbl JUIS HETaOJIMYHBIX
3HA4YCHMI.

[Tonb30BaTbes hopMyllaMy IPUBENEHUS M OCHOBHBIM TPUTOHOMETPHUYECKUM TOKIECTBOM
JUISL HAXOXAECHHSI COOTHOILIEHUH MEXly TPUTOHOMETPUUECKUMHU BETUUNHAMM.

Hcnonp30BaTh TEOPEMBI CUHYCOB U KOCHHYCOB JUISl HAaXOXIE€HUS PA3JIUYHBIX JIEMEHTOB
TpPEeYrojbHUKa («pelleHHue TPEyTrOJbHUKOBY), MPUMEHATh MX IMpPH PEIICHUH Te€OMETPUYECKUX
3ajad.

Brnaners nousTHsMu npeobpa3zoBaHus MOA0OMS, COOTBETCTBEHHBIX 3JI€MEHTOB MOA0OHBIX
¢uryp. Ilonp3oBaThCcs cBOMCTBAMU MMOA0OMS MPOU3BOJIBHBIX (PUTYP, YMETh BBIUUCISTH AJIMHBI U
HaXOJUTh YIIbl Yy Mo0OHBIX uryp. IlpuMeHaTs cBoiicTBa mogo0us B MPaKTUYECKUX 3a/ladax.
YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (PUTYP B OKpPY’KAIOIIEM MHpE.

ITonp30BaTbesa TeOpeMaMu O MPOU3BEACHUM OTPE3KOB XOpJ, O IMPOU3BENEHUU OTPE3KOB
CEeKYILUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCcs BEKTOpaMH, TOHHMATh HMX TEOMETPUYECKHH U (U3UYECKUN CMBICI,
OPUMEHATh UX B PELUICHUHM TEOMETPUYECKHX M (pu3nueckux 3amad. lIpuMeHsTh ckalspHOe
IIPOU3BEACHNE BEKTOPOB AJIs1 HAX0XACHUS JUIMH U YIJIOB.



[Tonmp30BaTbcs METOOM KOOPIMHAT Ha IUIOCKOCTH, TNPUMEHATh €ro B PELICHUU
reOMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Brnaners moHATHSAMU TPaBWIBHOTO MHOTOYTOJBHHUKA, JUIMHBI OKPYXHOCTH, IJIMHBI JYyTH
OKPY’KHOCTM U paJMaHHOW Mepbl yIja, yMEeThb BBIUMCIATH IUIOLIAJb Kpyra M €ro 4acreil.
ITpuMeHATH OJIy4YeHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Haxomute ocu (MM UEHTPBI) CUMMETpPUH (GHUTYp, TPUMEHSTHh ABMXKEHHS IUIOCKOCTH B
MIPOCTEUIINX CIIyYasix.

[TprMeHATh NOTy4YEeHHBbIE 3HAHUSA HA MPAKTHKE — CTPOUTh MAaTeMaTHU4YeCKHe MOJIENIH Jis
3aJa4 peaJbHON KU3HU U IPOBOJUTH COOTBETCTBYIOLIME BBIYUCICHUS C IPUMEHEHUEM OA00Us
Y TPUTOHOMETPUYECKUX (DYHKIMIA (TI0IB3YACH, I/1€ HEOOXO0IMMO, KAJIBKYIIITOPOM).



TEMATHYECKOE INTAHUPOBAHUE
7 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3jaesioB U TeM (uudposBbie)
Ne n/m Konrpoabnbie | IlpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
. HpOCTeUﬁmI/Ie Ir/ICOMeTpI/meCKI/Ie burypsl u y Bu6morexa LIOK
UX cBOMCTBa. I3MepeHne reoMmeTpuuecKux
P P https://m.edsoo.ru/7f415e2e
BEJINYMH
bubmuoreka [JOK
2 T 22 1
PEYTOTRHIIH https://m.edsoo.ru/7f415e2e
3 [TapannenpHble IpsMbIE, CyMMa YIJIOB 14 1 bubnuorexa [IOK
TpeyroJbHUKA https://m.edsoo.ru/7f415e2e
4 Okpy>XHOCTb U KpyT. [ 'eomeTprueckue 14 1 bubnnoreka [JOK
MOCTPOCHHSI https://m.edsoo.ru/7f415e2e
bu6mmoreka [IOK
5 [ToBTOpeHue, 0000IICHNE 3HAHUIM 4 1
P B https://m.edsoo.ru/7f415e2e
OBUIIEE KOJIMYECTBO YACOB I1O 68 4 0

I[TPOT'PAMME
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https://m.edsoo.ru/7f415e2e

8 KJIACC

KosaunvecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie | IIpakTHyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
. bubnuorexa [IOK
. HeTbIpexyrob ik 12 1 https://m.edsoo.ru/7f417e18
2| nponoptuomammis orpesar, nozoGie 15 1 Brmorer LIOK
poriopi P > 1A https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
O 14 1 biGmorexa LIOK
PeyT - P https://m.edsoo.ru/7f417e18
[Tnomanu momxoOHBIX puryp
4 Teopema [Tudaropa u Hauana 10 1 bubnuotexa [JOK
TPUTOHOMETPHUHU https://m.edsoo.ru/7f417e18
VYTIubl B OKPYKHOCTH. BrincanHsble u
5 ONMCAaHHBIEC YETHIPEXYTOJIbHUKHU. 13 1 bubnuotexa [JOK
KacarenbHble kK okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEHN
. bubnumoreka [IOK
6 IToBTOpenue, o6o0IIeHNE 3HAHUI 4 1 httos://m.edso0.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME



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

KosaunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ugposbie
Ne n/m pasi Konrpoabnsie | IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIe
padoThI padoThI
pecypchbl
1 Tpuronomerpusi. TeopeMbl KOCUHYCOB U 16 1 Bu6muoteka [JOK
CHHYCOB. PelieHre TpeyrojisHHUKOB https://m.edsoo.ru/7f41al2c
9 [IpeobpazoBanue mogodus. Merpuueckue 10 1 bubnnorexa [JOK
COOTHOIIICHHS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
3 Bextopet 12 L https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPMHATHI HAa INIOCKOCTH 9 1 bubmorexa LIOK
P bA https://m.edsoo.ru/7f41al2c
, | e T
Py m Hv pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaaei
bu6nmorexa LIOK
6 6
JlBiietiita IockocTl https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 0600IIeHNE, 7 p bu6nmorexa LIOK
cHCcTeMaTH3aIlus 3HAHHU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I1O 68 5 0
I[MPOT'PAMME
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