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IMNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OJWH U3 OCHOBHBIX pAa3/eliOB ILIKOJIBHOM MAaTeMAaTHKH,
UMEIOIINIA CBOEH IIeNbI0 00€CIeYNTh W3Y4YeHHE CBOMCTB M pa3MepoB (uryp, mx
OTHOLIEHUHA M B3aUMHOE  pACIOJIOKEHUE, ONUPAaeTcs Ha JIOTHYECKYIO,
JIOKA3aTeJIbHYIO JIMHUIO. LIeHHOCTh M3y4eHMs] T€OMETPUM Ha YPOBHE OCHOBHOIO
oO1ero 00pa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYYAIOIIUIICS YUYUTCS MPOBOJUTH
JIOKA3aTeNIbHbIE PACCYKJICHUS, CTPOUTH JIOTHUYECKHE YMO3aKIIFOUEeHHUS, JJOKA3bIBATh
UCTUHHBIE YTBEPXKJECHHS W CTPOUTh KOHTPHPHUMEPHI K JOXKHBIM, IMPOBOJUTH
paccyX IeHus «OT MPOTUBHOrO», OTJIMYAaThb CBOWCTBA OT  MPHU3HAKOB,
dbopMyIMpoBaTh OOPATHBIE YTBEPKIACHUSI.

Bropoil nenpi0 M3yueHUs TEOMETPUM SBIISIETCS MCIOJIb30BaHHE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KAaK MATEMaTUYECKUX, TaK M MPAKTUYECKHUX 3ajady,
BCTPEUAIOUINXCA B peajbHOW Ku3HU. OOyyarouuiicss TOKEH Hay4UThCs
OTIPENICINTh TEOMETPUUECKYIO (PUTYpY, OMHUCATh CIOBAMHU JIaHHBIA YEPTEXK WU
PUCYHOK, HAWTH IJIOMIAh 3€MEIBHOTO yUacTKa, paCCYNTaTh HEOOXOIUMYIO JITUHY
ONTOBOJIOKOHHOTO Kabeysi uiau TpeOyemble pa3Mepbl rapaxa sl aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIUTEIbHAS JUHUS B U3YYEHUU T'€OMETPUHU.
[Tpn pemeHun 3amay NPAKTUYECKOTO XapaKTepa OOYYarOIIUUCA YUYHUTCS CTPOUTH
MaTeMaTU4eCKHEe MOJEIM peajbHbIX JKU3HEHHBIX CHUTYallUil, MPOBOJUTH
BBIYKCIICHUS U OLIEHUBATDH aJIEKBATHOCTb MOJTYUYEHHOTO Pe3yJIbTaTa.

KpaiiHe BakHO NOMUYEPKUBATH CBSA3M T'€OMETPUU C JAPYTMMH y4eOHBIMU
npeaMeTaMi, MOTHBUPOBAThH HCIOIB30BaTh OMPEICICHUS T€OMETPHUECKUX PUTYD
U TIOHSATHH, IEMOHCTPHPOBATH MPUMEHEHHE TMOJYYCHHBIX YMEHHH B (QU3HKE U
TEXHUKE. OTU CBA3M HauOosiee sSpKO BUIHBI B Temax «BekTopb»,
«Tpuronomerpuueckue cooTHoueHus», «Meroa koopauHat» u «Teopema
[Tudaropar.

VYuebubiit kypc «l'eomeTpusi» BKIIOYAET CIEAYIONIME OCHOBHBIE pa3Jielibl
comepxkanusi: «l'eomerpuueckue Qurypsl W uUX CBoOicTBay, «l3Mmepenue
Ir€OMETPUYECKUX  BEIIMYUH», «JleKapTOBbl KOOpAMHATHL Ha  IJIOCKOCTHY,
«BekTopb», «J[BrxkeHus miiockocTny, «IIpeodpazoBanus mogo0usy.

Ha usyuenne yueOnoro kypca «I'eometpus» orBogutcs 204 gaca: B 7 kiacce
— 68 vacoB (2 yaca B Heneno), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9
KJlacce — 68 yacoB (2 yaca B HEJIETIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Hauanbnbie nonstus reomerpun. Touka, npsmas, OTpe30K, Jy4d. Yo Buasl
yrioB. BeprtukanbHble uU cMmexHble yriabl. buccekrpuca yrna. Jlomanas,
MHOTOYTOJIbHUK. [[apaiienbHOCTh U MEPIEHIUKYIISIPHOCTD IPSIMBIX.

Cummerpuunble  Qurypel. OCHOBHBIE CBOHCTBa OCEBOM CHUMMETPHHU.
[IpuMepbl CUMMETPHUM B OKPYKAIOILEM MUPE.

OCHOBHbBIE TIOCTPOEHHSI C MOMOILBI LUPKYJIS U JIMHEHMKU. TpeyroibHUK.
BricoTa, Mennana, OuccekTpuca, MX CBOMCTBA.

PaBHOOEApEeHHBIN M PAaBHOCTOPOHHUW  TpeyrojbHuku. HepaBeHCTBO
TPEYTOJIbHHUKA.

CBoiicTBa ¥ TMNpU3HAKA PABHOOEAPEHHOTO TpeyrojibHuka. llpu3Haku
paBEHCTBA TPEYTrOJIbHUKOB.

CBolICTBa ¥ IPU3HAKU NapaJUIEIbHbIX MPsAMbIX. CyMMa yIiIOB TPEYTOJIbHUKA.
Breninue yriel TpeyroiabHuKa.

[IpsiMOyrosibHbIA ~ TpeyroiabHUK. CBOWCTBO MEAHMaHbl MPSAMOYTOJBHOTO
TPEyroJIbHUKaA,  IPOBEAEHHOM K  runoreHy3e.  lIpu3Haku  paBeHCTBa
NPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrOIbHBIN TPEYTONBbHUK C yIiioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yIyie U OOJIbIIEH CTOPOHE TPEyTOJIbHUKA.
[leprieHIUKYIISIp U HAKIIOHHAS.

['eomerpruueckoe Mecto ToOYeK. buccexkrpuca yriaa W CEpPeIUHHBIN
NEPNEHNKYJIAP K OTPE3KY KAK TEOMETPUUYECKUE MECTA TOUEK.

OKpyHOCTp M KpYyI, XOpAa M JHWaMeTp, HUX CBOMCTBAa. B3ammuoe
PacCITOJIOKEHUE OKPYKHOCTH M npsMou. KacarenbHas M cekyas K OKpPY>KHOCTH.
Oxkpy>XHOCTb, BIIMCaHHas B Yroi. BnucanHas W onMcaHHas OKPYKHOCTH

TPEYTroJIbHUKA.
8 KUIACC

YeroipéxyronpHuku. [lapamienorpamm, ero npu3Hakd U CBoMcTBa. YacTHbie
cllyyau NapajuiesiorpaMMoB (MIPSMOYTOJIBHUK, pOMO, KBajpaT), WX MNpPU3HAKU U
cBoiicTtBa. Tpameuusi, paBHOOOKas Tpamenusi, €€ CBOWCTBA M MNPU3HAKH.
[IpssMOyroOJIbHAS Tpanenus.

Meton ynBoenust menuansl. LleHtpanbHas cummerpus. Teopema Paneca u
TEOpEMa O MPOMOPLUHUOHATIBHBIX OTPE3KaX.

CpenHure nMHAM TPEyroJIbHUKA U Tparneuuu. LIeHTp macc TpeyroiabHuKa.

[Tonobue TtpeyronbHUKOB, KO3(pPuument mnogodus. [Ipusznaku nomoOus
TpeyroJbHUKOB. [IpuMeHenne noqoOust mpu pelieHn: MPaKTUYECKUX 3a/1ay.



CpolicTBa muom@aaed reomerpudeckux ¢uryp. DopMyinbl A IUIOLIAAH
TpeyrojbHHUKa, MapajienorpaMma, pomba u tpanenuu. OTHOIIEHHE IUIOLIaen
oA00HBIX UTYP.

Boruncrienne miomniase TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJI€T4aToON
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu permienun
PAKTUYECKUX 3a]a4.

CHHYC, KOCHHYC, TQHI'€HC OCTPOIO yIJIa INPSMOYTOJIBHOIO TPEYrOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpUrOHOMETpUYECKHE (DYHKIIUU
yrioB B 30, 45 n 60°.

BrincanHble M LEHTpalbHBIE YIJIBI, YrOJI MEXKJY KacaTeIbHOW U XOpHOM.
Yriel  MexIy XopJaMH M CEeKyIIMMH. BrmcaHHble M ONMCaHHbBIE
4eTBIPEXYTOJBHUKY. B3auMHOE pacrnosiokeHue AByX OKpyxkHocte. Kacanue
okpy>kHOCTel. OO1IMe KacaTelbHbIE K ABYM OKPYXHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHrenc yrioB or O gmo 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXK1€CTBO. POPMYIIbI TPUBEACHUS.

Pemienne TpeyronpHukoB. TeopemMa KOCHHYCOB M TEOpEMa CHHYCOB.
Pemenne mnpakThueckux 3ajad € HCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nono6ust. [1ogodrie COOTBETCTBEHHBIX AJIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOPH, TEOPEMBI O NPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAIpaTe KacaTeIbHOM.

Bektop, mimHa  (MOAyib) — BEKTOpa,  COHAIPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO ~ HAIIPaBJICHHBIE  BEKTOPBl,  KOJUIMHEAPHOCTh  BEKTOPOB,
pPaBEHCTBO BEKTOPOB, OIEpaluu HajJ BeKkTopamu. PasznokeHue BeKTOopa MO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalgpHOE MPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE JIJIS1 HAXOXKIEHUS JJIMH U YTJIOB.

JlekapToBBl KOOPAMHATHI HA IIJIOCKOCTH. YPAaBHEHHUs MPSAMON U OKPYKHOCTH
B KOOpJMHATAX, EPECECUCHUE OKPYXKHOCTEH M NpsIMbIX. MeToa KOOpAUHAT U €ro
IPUMEHEHUE.

[IpaBriibHBIE MHOTOYTOJNBHHUKHM. JlnuHA OKpy:XHOCTH. I'pagycHas w
paauaHHas Mepa yria, BBIUMCIEHHUE JUIMH Iyr OKpyxkHocrel. Ilmomiane kpyra,
CEKTOpPAa, CErMEHTA.

JIBUKEeHUsl TUIOCKOCTH M BHYTPEHHUE CUMMETpUU GuUryp (sjaemMeHTapHbIe
npenacrasiienus). [lapamnenssiii nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA 1TPOI'PAMMDBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIuuHOCTHBIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl  ydueOHOro Kypca
«I"eoMeTpus» XapaKTepU3yrOTCS:

1) naTrpuoTHYEeCKOE BOCIIMTAHME:

NPOSIBIECHUEM MHTEpeca K TMPOUNUIOMY M HACTOSUIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM  OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCUMCKUX
MAaTEMATUKOB M POCCUMCKOM MAaTEMATUYECKOM IIKOJIbI, K HCIOJIb30BAHUIO ITHUX
JTOCTIDKEHUN B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpa:KIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH IpakKJaHWHA U Peau3allK €ro
npaB, TMPEJACTABICHUEM O MaTeMaTHYECKUX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUM, MPOIEAYp T'PakJIaHCKOTO oOllecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX ACHUIO 3TUYECKHUX MPOOJIeM, CBI3aHHBIX
C TMPaKTUYECKHUM IPUMEHEHUEM JIOCTUKEHHM HAyKH, OCO3HAHUEM BaKHOCTHU
MOPAJIbHO-3TUYECKUX IPUHIHUIIOB B IESITENBHOCTH YUYEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAHOBKOII Ha aKTUBHOE Yy4YacTUE B PEIICHUHM NPAKTUUECKUX 3a]ay
MaTeMaTU4YeCKOW HaIlpaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMaTHYE€CKOTO
oOpa30oBaHUsg Ha MPOTSHKEHUM BCEW >KM3HU MJisl YCHEIHOM NpodeccrHoHaIbHOM
NEATeIbHOCT W Pa3BUTHEM HEOOXOIUMBIX YMEHHI, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHJIUBUIYATIHHON TPACKTOPUU 00pa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CIIOCOOHOCTBIO K  3MOILIMOHAJIBHOMY U  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTU4eCKUX OOBEKTOB, 3ajlau, PEUICHUN, PacCyX ICHUU, YMEHHUIO BUJIETh
MAaTeMaTH4YECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpHEHTauuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayYHBIX
MPEICTaBIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOIbI U
o011lecTBa, MOHMMAHUEM MATEeMaTUYECKOM HayKu Kak c@epbl 4YeIoBeUYeCKOn
JEATEeIbHOCTH, ATANoOB €€ Pa3BUTHUS U 3HAYMMOCTH JJIsI Pa3BUTHS IUBWIM3ALINH,
OBJIQZICHUEM SI3IKOM MAaT€MaTHUKH U MAaTeMaTUYECKOW KyJIbTYypOW KakK CpPeACTBOM
MO3HAHUS MHpA, OBJAJECHUEM IMPOCTEUINMMHU HAaBBIKAMU HCCIIEIOBATEIbCKON
JEATEBbHOCTH;



6) ¢usnyeckoe BocnuTaHue, (pOopMHpPOBAHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0/1arONOTyYHUs:

TOTOBHOCTBIO IPUMEHATh MAaTEMAaTUYECKUE 3HAHUS B MHTEPECAaX CBOETO
3I0pOBbsl,  BEJIEHUS  3J0pOBOro  oOpa3a JKHU3HM  (370pOBOE  IHUTAHUE,
cOQJIaHCUPOBAHHBIN pPEXUM 3aHATHUH M OTAbIXa, peryjsipHas (Qusnveckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(pICKCUHU, MPU3HAHUEM CBOETO
[paBa Ha OLIMOKY U TAKOTO K€ MpaBa JIpyroro YeI0BeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpHMEHTAlMEl HAa MPUMEHEHNE MATEMAaTUYECKUX 3HAHUW NI pelIeHus 3a7ad
B 00JIACTH COXPAHHOCTH OKpY>Karoleil Cpelpl, IJIAHUPOBAHUS MOCTYNKOB U
OLICHKM MX BO3MOXKHBIX IIOCJIEACTBUM Ul OKPY’KAIOLIEH Cpebl, OCO3ZHAHUEM
rJ1I00aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U IMyTel UX peleHus;

8) ajanTanusi K M3MEHSAIOMWUMCH YCJIOBHAM COLUMAJIbHON Y NMPUPOIHOU
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSM B YCJIOBHUSAX HEONPEAECIEHHOCTH, ITOBBILIECHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO IEATEIBHOCTh, B TOM YHCIIE
YMEHHME YUWUThCA y OPYIHX JIOJEH, NpuoOpeTaTb B COBMECTHOW JIESTENBbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMHU U3 OIBITA IPYTHX;

HEOOXOJAMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHMM, B TOM YHCIE
(bopMyIMpPOBATH UIEH, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTYyalUl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYyallMI0 KakK BBI30B, TPEOYIOUIMII KOHTpPMEp, KOPPEKTUPOBATH
OpPUHUMAaeMble pELIeHUs U JAEUCTBUA, (POPMYJIUPOBATH M OLICHUBATh PUCKH U
HOCeACTBUSL, (HOPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHbIC YHUBEpPCAIbHbIE y4eOHbIe 1eiCTBUA

ba3oBble JJornyeckue 1eicTBUA:

e BBUIBIIATh U XapaKTEPHU30BATh CYIIECTBEHHbIC MPU3HAKK MaTeMaTHYECKUX
00BEKTOB, TOHATHHA, OTHONIICHWH MEXIYy IOHATUIMH, (OPMYIHPOBATH
OTpeNeNeHUs]  TOHSITHH, YCTAaHABIWBATh  CYIICCTBEHHBI  MpPHU3HAK
KJaccu(uKanuu, OCHOBaHUS g OOOOIIEHHS W CpaBHEHUS, KPUTEPUU
IPOBOJIMMOTO aHAIH3a;

e BOCIPUHUMATH, (OPMYIHPOBATH MW  MPeoOpPa3OBBIBATH  CYXKIICHHUS:
yTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHWYHBIE, YaCTHBIE W OOIIHE,
YCIIOBHEIE;



BBISBISITh ~ MATEMAaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
OpoTUBOpeUMsi B (akTax, JaHHBIX, HAOJIOJEHUSAX U YTBEPKIACHUSIX,
IIpeIaratb KpUTEPUU ISl BBIABICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNI;
JenaTh BBIBOJABI C HMCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIE€IYKTUBHBIX U
VWHIYKTUBHBIX YMO3AaKJIOUECHUH, YMO3aKIFOUEHUH 10 aHAJIOTHH;

pa30upaTh 10Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHUU (MPAMBIE U OT
IPOTHUBHOIO), IPOBOJUTH CAaMOCTOSTEIBHO HECIOXHBIE JOKA3aTeIbCTBA
MaTeMaTUYeCKuX (aKToB, BBICTPAWBATH APryMEHTALMIO, IPUBOJIUTH
IpUMEPHI U KOHTPIIPUMEPBL, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh CIOCO0 pemieHus y4eOHOW 3amadyu (CpaBHHBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BBHIOMpaTh HauboJiee MOAXOAAIMN ¢ Yy4ETOM
CaMOCTOATEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBarejbLCKue 1eHCTBUSA:

UCII0JIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUA,
dopMynupoBaTh BOMPOCH, (PHUKCHUPYIOUINE MPOTUBOPEUYHE, MPOoOIEeMY,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE€ U JaHHOE, (OpMHpPOBAThH
TUIIOTE3Y, apTyMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

OPOBOJUTH IO CAMOCTOSTEIBHO COCTABICHHOMY IUIaHY HECIIOXHBIN
AKCIIEPUMEHT, HEOOIBIIIOE HCCIIEJOBAHUE 110 YCTAHOBJIECHUIO OCOOEHHOCTEM
MaTeMaTHUYECKOTO0 00BbEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKIY CO00ii;
CaMOCTOATENHEHO (POPMYIHPOBATH O0OOIIEHUS W BBIBOJBI 1O pe3yJibTaTaM
NPOBEAEHHOIO HAONIOAECHUS, MCCIEA0BaHUS, OLEHUBATh JOCTOBEPHOCTb
NOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBATh BO3MOYKHOE pa3BUTHE MPOLECCA, a TaKKE BBIIBUIaTh
IPEIIOI0KEHHUS O €0 Pa3BUTUHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITH  HEJJOCTATOYHOCTb M H30BITOYHOCTh HMH(GOpPMAIMU, JIaHHBIX,
HEOOXOMMBIX JJIsl PEIICHUS 3a]a4H;

BbIOMpaTh, aHANM3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPIPETHPOBATH
UHGOPMAIUIO PA3IUYHBIX BUAOB U (POPM IPE/ICTABICHHUS;

BbIOMpaTh (GOpMy NpPEACTaBICHUS HHPOpPMALMM M WILIIOCTPUPOBAThH
pemiaemMble 3aJayd  CXEeMaMH, JuarpaMMmamMH, HWHOM Trpapukod H HUX
KOMOHWHAILIUSIMU;

OLICHUBATh HAAEKHOCTh HMHPOPMALUU 10 KPUTEPHUSM, MPENTIOKEHHBIM
yuuTeNEeM WK CPOPMYIUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIC YYeOHbIE 1eHCTBHS:

BOCIIPpUHUMATL U (I)OpMy.HI/IPOBaTB CYXXKICHUA B COOTBECTCTBUU C YCIOBUAMU
H 1neJIsIMH1 O6I]_[CHI/I$I, sSICHO, TOYHO, I'PAMOTHO BbIPAaKaTb CBOKO TOUYKY 3PCHUSA



B YCTHBIX M NMHCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHHS MO XOAY pPELICHHS
3a/1a4yu, KOMMEHTHUPOBATh MOJTYyUYECHHBIN Pe3yJIbTaT;

B X0/ 00CYXIIeHUs 3a7aBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMBI,
npoOJIeMBbl, pelaeMoi 3aauu, BbICKa3bIBaTh MJIEH, HAIEIEHHBIC HA TTOMCK
pEIIeHHUsI, COMOCTABIATH CBOM CYXICHHUS C CYXKISCHUSIMH JIPYTUX
YYaCTHUKOB JAMajora, OOHAapyKUBAaTh pa3iMuue M CXOJCTBO TMO3HIIMNA, B
KOppEeKTHOU popme popMyIrpoBaTh pa3HOIIACUs, CBOU BO3PAKEHUS;
NPEICTaBIATh  pe3yJbTaThl  pEIIeHUs  3a/ayw, IKCIIEPUMEHTA,
UCCJIeIOBAaHHUsI, IPOEKTA, CAMOCTOSATEIBLHO BEIOMPATh ()OPMAT BHICTYILJICHUS
C YU€TOM 3aJa4 MPE3eHTALNH U OCOOEHHOCTEN ayIUTOPHH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBUYyIbHON
paboTHI IpU PEIICHUH YYEOHBIX MATEMAaTUYECKUX 3a]1aY;

NPUHAMATH 1EJIb COBMECTHOW NESATEIBHOCTH, IJIAaHHUPOBATh OPTaHU3AIMIO
COBMECTHOH palOTHI, pacmpenensTh BUIbl pabOT, JOrOBapUBATHCH,
00CyXIaTh MPOIECC U Pe3yJbTaT paboThl, 00001MAaTh MHEHHUSI HECKOJIbKHIX
JIFO/IEH;

y4acTBOBaTh B TPYNMHOBBIX (opmax paboTel (0OCyXkacHUs, OOMEeH
MHEHHSIMH, MO3TOBbIE IITYPMBI U IPYTHUE), BBITOIHITH CBOIO YacTh PaOOTHI
U KOOPAMHHMPOBATh CBOU JEHCTBUS C JAPYTMMH WICHAMH KOMAaHJbI,
OLICHHMBATh KAaueCTBO CBOETO BKJIaJa B OOMIMH MPOAYKT MO KPUTEPUSIM,
chOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

PeryisiTuBHBIC YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUSA

CaMoopraHn3aunﬂ:

CaMOCTOATENIbHO COCTABJIAThH IJIaH, aJrOPUTM pElIeHMs 3anayu (WId €ro
4acTh), BBIOMpATh CIOCOO peHIeHHs] ¢ Y4ETOM HMMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOJKHOCTEW, apryMEHTHpOBaTb M KOPPEKTHPOBATh
BapUaHTHI pEIICHUH ¢ y4ETOM HOBOM MH(MOPMAIIHUH.

CaMOKOHTpOJIB, 3MOIII/IOH3JILHLII71 HHTEJICKT.

BJIAJIETh CIIOCOOaMH CaMOIIPOBEPKU, CAMOKOHTPOJIS MIpoLiecca U pe3yibpTaTa
pelIeHUs] MaTEMaTUYECKON 3a1a4H;

IPEIBUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH [IPU PELICHUH 3aa4H,
BHOCUTH KOPPEKTUBBI B JACSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENBLCTB,
HaWJEHHBIX OIIMUOOK, BBISIBICHHBIX TPYIHOCTEMH;

OLICHUBATh COOTBETCTBHE pe3yjbTaTa J€ATEIbHOCTH MOCTABICHHON LENH U
YCIOBUSIM, OOBSICHATH NPUYMHBI JOCTMXKEHUS WIM HEJOCTHXKEHUS IIelu,
HAXOJUTh OIIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIBTATBI



K koniy oOyuenus B 7 KJjacce OOy4YarOMIMICS MOJYYHUT CIETYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Pacmo3naBaTh W3yudeHHBIE TEOMETpUYECKHE (UTYPBI, OMPEAeNsiTh WX
B3aMMHOE PAaCIOJIOKCHHUE, H300pakaTh TE€OMETPpUUYECKHE (HUTYpPHI, BBIMOIHSITH
YEpPTEXKU 10 YCIOBHUIO 3adauu. M3MepATs JIMHEWHBIE W YIJIOBBIE BEJIIMYMHBI.
Pemrars 3a1aun Ha BBIYMCIIEHUE JJIMH OTPE3KOB U BEJIUYUH YTJIOB.

llenate TpyOyr0 OILICHKY JIMHEHHBIX U YTJOBBIX BEJIMYMH TPEIMETOB B
peaTbHON JKM3HU, Pa3MEpOB TPHUPOAHBIX OOBEKTOB. Pa3nmuarh pasMepsl ATHX
00BEKTOB IO TOPSJIKY BETUYUHBI.

CTpouTh 4epTEKHU K TEOMETPUUYECKUM 3a/1a4aM.

[lonp30BaThCs NpPU3HAKAMM PABEHCTBA TPEYTOJIbHUKOB, HCIOJIb30BAThH
MIPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUHU 3a/a4.

[IpOBOIUTHE JTOTHYECKUE PACCYXKICHUS C HCIOJIB30BAHUEM IE€OMETPHUYECKHUX
TEOPEM.

[lonb30BaThCs NpPU3HAKAMHM PAaBEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEIMaHbl, MPOBECAEHHOM K  TUIOTEHY3€  IPAMOYI'OJIBHOIO
TPEYTrOJIbHUKA, B PEIICHUU T€OMETPUUECKUX 3a]1a4.

OnpenensTe MapawieIbHOCTh MPSIMBIX C TIOMOIIBIO YTIIOB, KOTOPHEIE 00pa3yeT
¢ HUMU cekywad. OnpenensTe napaiebHOCTh MPSAMbBIX C TOMOUIBIO PABEHCTBA
PACCTOSAHUM OT TOYEK OJHOU MPSAMOM JO TOYEK APYTOM MPSIMOU.

Pemats 3aaum Ha KJjieTyaTol Oymare.

[IpoBOAUTH BBIYKMCICHUS M HAXOJUTh YHUCJIOBbIE U OYKBEHHBbIE 3HAUYCHUS
YIJIOB B TE€OMETPUYECKUMX 3aJa4ax C HCHOJIb30BAHHEM CYMMBI  YTJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWMCTB YIJOB, OOpa30BaHHBIX MpHU
NEPECEYEHNN JBYX MApAJUIEIbHBIX MPSAMBIX CEKylled. Pemare mnpakTuueckue
3a71a4M Ha HaXOXKJICHUE YIJIOB.

Bnagete moHATHEM TEOMETPUYECKOIO MECTA TOYEK. YMETh ONPENCIATH
OMCCEeKTPUCY yIJia U CEPEIUHHBIN NEPICHAUKYIIAP K OTPE3KY KaK T€OMETPUIECCKUE
MeCTa TOYEK.

@opmMynMpPOBaTh OMPEAECIEHUS] OKPYKHOCTH W Kpyra, XOpIbl U OHaMeTpa
OKPYKHOCTH, ITOJIb30BATHCS UX CBOMCTBAMHU. Y METh MPUMEHSTH 3TH CBOMCTBA MPH
pelIeHuu 3a1a4.

Bnagere moHsiTHEM ONMCAHHOM OKOJIO TPEYrOJIbHUKA OKPY’KHOCTH, YMETH
HaxoauTh €€ ueHtp. [lonbp3oBaTbea (akramMu O TOM, YTO OHMCCEKTPHUCHI YIJIOB
TPEYroJIbHUKA TIEPECEKAOTCSI B OJHOM TOYKE, M O TOM, YTO CEpPEIUHHBIE
MEPIEHANKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Bnagerp nonsAtHeEM KacaTeabHOW K OKPYKHOCTH, MOJIb30BaTHCSI TEOPEMOU O
NEPNEHINKYJIIPHOCTH KacaTeJIbHOU U paguyca, IpOBEAEHHOTO K TOUKE KaCaHHUS.



[Tosib30BaThCS MPOCTEHIIMMHU T€OMETPUUECKUMU HEPABEHCTBAMU, TOHUMATh
UX IPAKTUYECKUAN CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHHUS C MIOMOIIBIO LIUPKYJIS U
JINHEWKU.

K xoHuy oOydenuss B 8 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIIHE
PEIMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHUJbl YETHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU IIPU PELIEHUU TEOMETPUUECKUX 3a/1au.

[IpumeHsATh CBOMCTBAa TOYKHM IMEPECEUYEHHUS] MEIHWAaH TPEeYyroJibHUKa (LIEHTpa
Macc) B pEILICHUH 3a/1a4.

Brnaners nouAtrem cpeaHel JIMHUU TPEYTrOJbHUKA U Tpaneluuu, TPUMEHATh
MX CBOWMCTBA NpPH PELIEHUH TeOMETpuuYecKux 3anad. llomp3oBarbecsi TeopeMoi
daneca U TEOPEMOI O IPOMOPLUUOHATIBHBIX OTPE3KAX, IPUMEHSATh UX JUISl PELICHUS
NPaKTUYECKUX 3a]1a4.

[TpumeHATh NpU3HAKK MOA00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUUECKUX
3azay.

[Tonb3oBaThesi Teopemoi [ludaropa ansg pemieHUss TEOMETPUYECKUX U
npakTudeckux 3aaad. CTpoUTh MaTEMaTUYECKYI0 MOJIEIb B MPaKTUYECKHUX
3a/1ayax, CaMOCTOSITENIBHO JEJIaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOIIUE JTUHBI.

Brnagetp noOHATMSAMH CHHYCA, KOCHMHYyCa M TaHIE€HCAa OCTPOro yria
NPSIMOYTOJILHOTO TpeyroiabHuKa. [101b30BaThCsl STUMH MOHATUSIMU JJI PELICHUS
MPAaKTUYECKUX 3a/1a4.

Boruucnsath (pa3auyHbIMU cIOCOOAMHM) TUJIOINIA/Ib TPEYTOJIbHUKA U TLIOIIAAN
MHOTOYTOJBHBIX  (uryp (monb3ysch, TA€ HEOOXOJUMO, KaJIbKYJISTOPOM).
[IpuMEHSTh OTyYEHHbIE YMEHHUS B TPAKTUUECKUX 33/1a4ax.

Brnanerb TNOHATHUAMM BIHMCAHHOTO W LIEHTPAJIBHOTO Yrja, HUCIOJb30BaTh
TEOPEMBbI O BIMCAHHBIX yriaxX, yriax MexAy XOpAaMu (CEKyIIMMH) U Y€ MEXIY
KacaTeJIbHOM U XOPJIOU MPU PELIEHUHA NT€OMETPUYECKUX 3a1a4.

Bragete moHATHEM ONMMCAHHOTO YETBIPEXYTOJIbHHKA, NMPUMEHSATH CBOMICTBA
ONMCAHHOTO YEThIPEXYTOIbHUKA IIPU PEILIEHUN 3a/1a4.

[IpuMEHATh NONYyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTHYECKHE
MOJIENIN JIJIS 3a/1a4 peajbHOM KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHUS
C TNpUMEHEHUEM MOoA0OUsS M TPUTOHOMETPUM (MOJB3YACh, A€ HE0OXOAHUMO,
KAJIbKYJISITOPOM).

K konmy oOyuenus B 9 kiacce OOydYarOMIHMICS TONYYHT CIETYIOIINE
IIPEAMETHBIE PE3YIbTATHI:

3HaThb TPUTOHOMETPUYECKHE (YHKIIMM OCTPBIX YIJOB, HAXOIUTh C HUX
NOMOILBIO PA3JINYHBIE 3JEMEHTHl MPSAMOYTOJIBHOIO TPEYTrOJIbHUKA («pelIeHue



NPSIMOYTOJILHBIX TPEYTOJILHUKOBY). HaxoauTh (C MOMONIBbIO KATbKYJIATOPA) AJIUHbI
Y YTJIbI JUTSI HETAOJUYHBIX 3HAYCHUH.

[Tonb3oBaThCst popMyliaMu MPUBENCHUSI 1 OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXJACCTBOM JIJII HAXOXXJICHUS COOTHOIIEHUNA MEXIYy TPUTOHOMETPUUECKUMHU
BEJIMYMHAMH.

Hcnons30BaTh TEOPEMBbI CHHYCOB U KOCUHYCOB ISl HAXOXEHUS Pa3IMYHbIX
AJIEMEHTOB TPEYrOJIbHUKA («PEUIEHUE TPEYroJIbHUKOB»), MPUMEHSITh HX IpU
pELIEHNH T€OMETPUYECKUX 3a/1a4.

Brnanerp moHsATUSAMH — npeoOpa3oBaHUS  MOJO00MS, COOTBETCTBEHHBIX
2JIEMEHTOB MO00HBIX Guryp. [lomp30BaThCs CBOMCTBAMHU MOA00US MPONU3BOIBHBIX
buryp, yMeTb BBIUMCIATH JJIUHBI W HAXOAUTh YIJBI y TMOAOOHBIX GUTYP.
[IpuMeHATh CBOWMCTBA MOJOOMS B MPAKTHUYSCKHX 3ajadaX. YMETh IPUBOIUTH
IpUMEPHI TOJIOOHBIX GUTYP B OKPY>KAIOIIEM MHUPE.

[Tonb30BaThCs TEOpEMAMU O MPOU3BEIECHUH OTPE3KOB XOPJ, O MPOU3BEICHUH
OTPE3KOB CEKYIIUX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaTBCS BEKTOpAMH, TMOHUMATh MX TCOMETPUUYECKHH W (U3HUECKUI
CMBICII, MPUMEHATh HMX B PEIICHUH TEOMETPUUECKHX M (U3MUECKUX 3ajad.
[IpuMeHATH CKansipHOE MPOU3BEICHUE BEKTOPOB JJIsI HAXO0XKIACHUS JJIMH U YIJIOB.

[Tonp30BaTbCd METOAOM KOOpPJMHAT HA IUIOCKOCTH, NPUMEHSTH €ro B
pEIIEHUY FTEOMETPUUYECKUX U MPAKTUUYECKUX 3a7a4.

Brnanerb MOHATUSIMH NMPAaBUWIBHOTO MHOTOYIOJIBHUKA, JIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPYKHOCTH M PaAMaHHON MEpPBI yria, YMETh BBIUUCIATH ILJIOIIAIb
Kpyra u ero yacte. [I[puMeHsTh MonyuyeHHbIC YMEHHS B MIPAKTUYECKUX 3a/1adax.

Haxomuts ocu (MM MEHTPHI) CUMMETPUU (PUTYP, TMPUMEHATH IBUKCHUS
MJIOCKOCTH B MPOCTEUIIINUX CIyYdasiX.

[IpuMeHTh MONYyUYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOZENH ISl 3a/1a4 PEAIbHOM KU3HU U IPOBOJUTH COOTBETCTBYIOIINE BHIYUCIEHUS
C NpPUMEHEHUEM NOJ00MS U TPUTOHOMETPUUYECKUX (YHKUMHA (MONB3YysSCh, TIE
HEO0OXO0JIUMO, KATbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KITIACC

HaumeHoBaHue pa3ieioB U TeM
Ne i/
NPOrpamMMsblI

[Ipocrteiime reomeTpuueckue GUryps 1
UX CBOMCTBA. I3MepeHne reomeTpudecKkux
BEJINYUH

TpeyrosbHuKu

[TapannenbHble IpsMble, CyMMa YIJIOB
TpEyroJbHUKA

OKpy’KHOCTH U KpyT. ['eoMeTpruueckue
MOCTPOCHUS

[ToBTOpEeHME, 0000IIEHNE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaundyecTBo 4acoB

Bcero

14

22

14

14

68

KonTposabHbIe
padoTbl

IIpakTu4yeckue
padoThI

DJIeKTPOHHbIE
(uugposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubmuoreka [{OK
https://m.edsoo.ru/7f415e2e

bubmuoreka [JOK
https://m.edsoo.ru/71415¢e2e

bu6mmoreka [IOK
https://m.edsoo.ru/7f415e2e

bu6mmoreka [{OK
https://m.edsoo.ru/7f415e2¢

bu6mmoreka [{OK
https://m.edsoo.ru/7f415e2¢




8 KVIACC

Ne i/

HaumeHoBaHue pa3/ie/ioB U TeM
NporpamMmbl

YeTsIpEXYroJIbHUKN

Teopema daneca u TeopeMa o
PONOPLHUOHATBHBIX OTPE3KaX, MOJ00HBIE
TPEYTOJIbHUKA

IInomans. Haxoxxnenue miomanei
TPEYTOJbHUKOB M MHOTOYTOJIBHBIX (DUTYP.
[Tnomaau nogo0HBIX puUryp

Teopema Iludaropa u Havana
TPUTOHOMETPUU

VYrisl B OKpy:KHOCTH. BriicanHble 1
OTNMCAHHBIC YEThIPEXYTOIbHUKH.
Kacarenbnble k okpyxHOCTH. Kacanue
OKPYXHOCTEU

[ToBTOpenue, 0600IIeHNE 3HAHUI

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME

KoanuyecTBo 4acoB

Bcero

12

15

14

10

13

68

KonTposabHbie
padoThI

IIpakTn4yeckue
padoThbI

DJIEeKTPOHHBIE
(uugposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/7f417¢18

bubmuoreka [JOK
https://m.edsoo.ru/71f417¢18

bu6mmoreka [IOK
https://m.edsoo.ru/71f417¢18

bu6mmoreka [{OK
https://m.edsoo.ru/7f417¢18

bu6mmorexa [JOK
https://m.edsoo.ru/7f417¢18

bu6mmorexa [JOK
https://m.edsoo.ru/7f417¢18




9 KVIACC

Ne i/

HaumeHoBaHue pa3ieioB U TeM
MporpamMmbI

Tpuronomerpus. Teopemsl KOCUHYCOB U
CUHYCOB. Pelienne TpeyroinbHUKOB

[IpeobpazoBanue nogodus. Merpuyeckue
COOTHOIIICHUSI B OKPYKHOCTH

Bexkrtopsl

JlexkapToBbI KOOPIMHATHI HA TNIOCKOCTH

[IpaBuibHBIE MHOTOYTOJIBHUKH. J[JTMHA
OKPY’KHOCTH M IUIOIIa/1b KpyTa.
Brraucnenune iomaaen

JBM>KEeHUS TIOCKOCTH

[ToBTOpeHME, 00001IEHNE, CHCTEMATH3AITUS
3HaHUHU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4acoB

Bcero

16

10

12

68

KonTpoabHbie
padoThbI

IIpakTHyeckue
padoThl

JIEKTPOHHBIE
(uu¢posbIe)
o0pa3oBaTejibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c¢

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41al2c¢

bu6mmorexa [IOK
https://m.edsoo.ru/7f41al2c¢

bu6mmorexa [IOK
https://m.edsoo.ru/7f41al2c¢

bu6mmorexa [IOK
https://m.edsoo.ru/7f41al2c¢

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41al2c¢
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