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MNOACHUTEJIBHAA 3AIINCKA

['eomeTpusi Kak OAWMH U3 OCHOBHBIX PAa3leyiOB IIKOJbHOW MAaTeMaTHKH,
UMEIOLIUI CBOEH IENIbI0 00ECeUnuTh M3yUeHUE CBOWCTB U pa3sMepoB Guryp, ux
OTHOIIEHW! W B3aUMHOE PAacCIOJIOKEHHE, OIUPAeTCi Ha  JIOTHYECKYIO,
J0Ka3aTeIbHYIO JIMHUIO. LIeHHOCTh M3y4YeHHs] T€OMETPUU Ha YPOBHE OCHOBHOI'O
o011ero 00pa3oBaHus 3aKJIIOYAETCA B TOM, YTO OOYHArOIIMICS YYUTCS MPOBOJUTH
JI0Ka3aTebHbIE PACCYKICHUS, CTPOUTH JIOTHUECKUE YMO3AKIIFOUEHHUS, JOKA3bIBATh
VCTUHHBIE YTBEPKIAEHUS W CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJIUTH
pPacCy’XKJIeHUsI «OT TMPOTUBHOTO», OTJIWYaTh CBOMCTBA OT  IPU3HAKOB,
dbopmyIupoBaTh OOpaTHBIC YTBEPKICHHUS.

Bropoii nenpr0 M3ydyeHHS TEOMETPUM SBIAETCS HCIIOJNB30BAHUE €€ KaK
MHCTPYMEHTA IIPU PELICHUM KaK MaTEMAaTHYECKUX, TaK U MPaKTUYECKUX 3ajady,
BCTPEYAIOUIMXCSI B pealbHOM ku3HU. OOydvaromuiics JOJKEH HayYUThCA
ONpPENIETUTh T€OMETPUUECKYI0 (UTYypy, ONMKCATh CIOBAMU JAHHBIA YEpTEX WIU
PUCYHOK, HalTH IUIONIA/(b 36MEJIbHOTO y4acTKa, PaCCUUTaTh HEOOXOAUMYIO JITUHY
OTNITOBOJIOKOHHOTO KaOensi uiau Tpedyemble pa3Mepbl rapaxa Jjisi aBTOMOOWJIS.
DTOMy COOTBETCTBYET BTOpasi, BHIYUCIUTENbHAS JIUHUA B U3yYEHUU T'€OMETPUHU.
[Ipu pemenun 3amau NMPaKTUYECKOTO XapakTepa OoOydaroIIUNCS YUUTCS CTPOUTH
MaTeMaTUYeCKHe MOJENU pealbHBIX JKU3HEHHBIX CHUTYyallMil, MPOBOJIUTH
BBIYMCIICHHS M OLICHUBATh a/IEKBaTHOCTh MOJYYEHHOIO PE3YJIbTATa.

KpaiiHe BaXHO TNOAYEPKUBATH CBA3M TE€OMETPUM C JPYTUMHU y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh UCIOJIb30BaTh OMPEACIICHUS] TEOMETPUUECKUX (DUTYP
U TIOHSTH, JAEMOHCTPUPOBATH MPUMEHEHHE MOJYyUYEHHBIX YMEHUWH B (U3UKE U
TEXHUKE. OTH CBsI3W Hambosiee ApKO BHAHBI B Temax «Bektopsy,
«Tpuronomerpuueckue CcOOTHOWIEHUs», «Mertong koopauHar» u «Teopema
[Tudaropay.

Yuebnniii kypc «l'eomMeTpus» BKIIOYAET CIEMYIONME OCHOBHBIC DPa3feiibl
comepxkanusa: «l'eomerpuueckue ¢urypsl U UX CBOWCTBay, «l3mepeHue
F€OMETPUYECKUX  BEIIMYHMH», «JleKapTOBbI KOOpPAWHATBI Ha IUIOCKOCTH,
«Bexropb», «/IBnxenus miockoctny, «IIpeobdpazoBanus mogoous».

Ha usyuenue yuebHoro kypca «I'eomerpusi» otBonutcsa 204 daca: B 7 kiacce
— 68 yacoB (2 yaca B Hezelnw), B 8 kinacce — 68 yacoB (2 vaca B Henenw), B 9
Kiacce — 68 yacoB (2 yaca B HEENIIO).



COJAEPKXAHUE OBYUYEHUA
7 KIIACC

HauvanbHbie oHsTHA reoMeTpun. Touka, psmasi, OTPE30K, Jy4d. YToi. Buabl
yIJoB. BepTukaibHble M CMeXHbIE yIrubl. buccekrpuca yrma. Jlomanas,
MHOTOYTroibHUK. [[apamiensHOCTh U EPIIEHIUKYJIIIPHOCTD MPSMBIX.

CumMmerpuunble  (urypbl. OCHOBHBIE CBOICTBA OCEBOM CHUMMETpPHHM.
IIprmepsl CHMMMETPUH B OKPYKAIOIIEM MUPE.

OCHOBHBIE TIOCTPOEHUSI C TIOMOULIBIO LUPKYJIS M JIMHEUKU. TpEyroybHUK.
Bricota, Mmeaunana, buccekTpuca, X CBOMCTBA.

PaBHOOeApeHHBII M pPaBHOCTOPOHHUN  TpEyrojbHUKHU. HepaBeHCTBO
TPEYTrOJIbHUKA.

CpoiicTBa W TpU3HAKK PaBHOOEAPEHHOTO TpeyrojbHUKa. [lpu3Haku
PABEHCTBA TPEYTOJIbLHUKOB.

CBoiicTBa ¥ NPU3HAKHU MapaJJIENbHBIX NPsAMbIX. CyMMa yIJIOB TPEYrOJbHHKA.
BHemHue yribl TpeyrojabHUKA.

[IpssmMoyronbHblld  TpeyrodbHUK. (CBOWCTBO MeQWaHbl NPSIMOYTOJIBHOTO
TPEyroJIbHUKA,  NPOBEAEHHOM K  Tunore”Hyse. [lpusHaku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOIBHUKOB. [IpsSMOYTOJIBHBIA TPEYTOJIBHUK C YIIIOM B 30°.

HepaBencTtBa B reoMerpuu: HEPABEHCTBO TPEYTOJIbHHUKA, HEPABEHCTBO O
JUIMHE JIOMAHOW, TeopemMa O OOJbIIEM YIJIe U OOJbIIEH CTOPOHE TPEyroJIbHUKA.
[leprieHIMKyISAp M HAKIIOHHASA.

['eomeTpuyeckoe MeCTO TO4YEK. buccekTpuca ymia U CEpEeIUHHBIN
MEPIEHIUKYIISAP K OTPE3KY KaK FTEOMETPUYECKAE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa W JHaMeTp, HX CcBoicTBa. B3ammHoe
PacIoJIOKEHUE OKPYKHOCTU M npsmMoil. KacarenbHas U cexkyniass K OKPY’>KHOCTH.
OKpyXHOCTb, BOHMCaHHas B Yyroi. BrHucaHHas H ONUCaHHAs OKPYXHOCTU

TPEYTrOJIbHUKA.
8 KUIIACC

YerbipéxyronbHuku. [lapamienorpamm, ero nmpyu3Haku U CBOMCTBA. YacTHbIE
Cllydyad NapajuleiorpaMMoOB (MPSMOYTOJIBHUK, poMO, KBaJapaT), UX NpPU3HAKUA WU
cBoiictBa. Tpamenusi, paBHOOOKas Tpameuusi, €€ CBOWCTBA M IPU3HAKH.
[IpsamoyrosibHast Tpamneuus.

Meron ynsoenns meauansbl. LlenTpanbHas cummerpus. Teopema Paneca u
TEOpEMa O MPONOPLUHUOHAIBHBIX OTPE3KAX.

CpenHue JIMHUY TPEYroJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojJbHHUKA.

[Tonqobue TtpeyroapHUKOB, Kod(pduuueHT mnomodus. I[lpusHaku mogobus
TpeyroabHUKOB. [I[pruMenenne nogo0us npu peieHu NPakTUYECKUX 3a/1ad.



CpoiicTBa muomazeil reomerpuueckux @uryp. Dopmynsl Ui IIIOMIAAH
TpeyrojibHUKa, Napajuiesorpamma, pomOa u Tpamneuuu. OTHOIICHHE TMIIOMIAACH
MOJJ0OOHBIX UTYD.

Brruncnenue miuomane TpeyroJlbHUKOB U MHOTOYTOJIBHMKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pereHun
IIPAKTUYECKUX 3a/ad.

CuHyC, KOCHHYC, TaHI€HC OCTPOrO yIyla MIPSIMOYIOJBHOIO TPEYTOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpuroHomerpuueckue (GyHKIUN
yrioB B 30, 45 u 60°.

Bnucanable M LEHTpanbHBIE YIVIBL, YrOJl MEXAY KacaTelIbHOW M XOPJIOH.
Yrael  Mexay ~XOpJaMH M CEeKyIIMMHM. BrmcanHele W OIKMCAaHHBIE
YETHIPEXYTOJbHUKU. B3anMHOE pacnoiiokeHue IBYX OKpyxkHocTei. Kacanue

okpy>kHOCTel. O0IMe KacaTeIbHbBIE K JBYM OKPYKHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, TaHreHnc ymioB ot O go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOKAECTBO. DPOPMYIIbI IPUBEACHUS.

Pemienne TpeyrombHukoB. TeopemMa KOCHMHYCOB M TEOpeMa CHHYCOB.
Pemienne mnpakTHYECKHX 3aa4 C HCIOJb30BAaHUEM TEOPEMBI KOCHUHYCOB H
TEOPEMBI CHHYCOB.

[IpeoOpazoBanue nonodus. [logoOue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NPOU3BENECHUU OTPE3KOB XOPA, TEOPEMBI O IPOU3BEICHUU
OTPE3KOB CEKYIIHX, TEOpEMa O KBaJgpaTe KacaTeIbHOM.

Bektop, anuHa  (MOAyJdb)  BEKTOpA,  COHANPABICHHBIE  BEKTOPBI,
MPOTHUBOIIOJIOKHO ~ HAIPABJIIEHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTH  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINEpalMU HaJ BEKTOpaMH. PaznmokeHue BEKTOpa N0 JIBYM
HEKOoJUTUHEapHbIM BekTOpaMm. Koopaunatel BekTopa. CkajaspHOE MPOU3BEIACHUE
BEKTOPOB, IPUMEHEHUE I HAXOKICHUS JIJIMH U YTJIOB.

JlekapTOBBI KOOPJIMHATHI HA TUIOCKOCTH. Y PaBHEHHS NPSAMON U OKPYKHOCTH
B KOOpAMHATaX, EPECECUCHUE OKPYKHOCTEN U MPSAMBIX. MEeTO KOOpIUHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTrOJIBHUKHU. JlnmmHa oOkpyxHOCTH. ['pamycHas wu
panuaHHas Mepa yIia, BBIYMCICHME JUIMH IyT OKpyXHocTed. lInmomans kpyra,
CEKTOpa, CETMEHTA.

JIBWKEHUS TUIOCKOCTH W BHYTPEHHUE CHUMMETpuH (uryp (dIeMeHTapHbIC
npencrasienus). [lapamnensusiii mepenoc. [ToBopor.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA [POI'PAMMBI
YUYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yabTaTbl OCBOEHUS NPOrpamMMbl ydyeOHOro Kypca
«I'eomeTpus» XxapaKTepu3yOTCs:

1) marpuoTHyecKoe BOCIIMTAHUE:

IPOSIBJICHUEM HMHTEpeca K MPOLUIOMY M  HACTOSIIEMY POCCUHCKOU
MaTe€MaTUKH, LEHHOCTHBIM  OTHOIIEHWEM K JOCTHKEHHUSIM  POCCHUUCKHX
MAaTeMaTUKOB U POCCUNCKON MAaTeMaTUYECKOW IIKOJBI, K HCIOJIb30BAHUIO ITUX
JOCTHKEHUH B IPYrUX HayKaX U MPUKIATHBIX cepax;

2) rpa:kKIaHcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHM E:

TOTOBHOCTBIO K BBIIIOJTHEHUIO O0S3aHHOCTEN Ipa)KAaHWHA U peau3aliu €ro
mpaB, TMpPEACTaBICHUEM O MaTeMaTHUYeCKUX OCHOBAaX (YHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SBJIECHUH, NMPOLEAYP IPaKIaHCKOro oOliecTsa (Harmpumep,
BBIOOPHI, ONPOCHI), TOTOBHOCTHIO K OOCYKICHUIO 3TUYECKUX MPOOJIEM, CBI3aHHbIX
C NIPaKTUYECKHMM NPHUMEHEHUEM JOCTHKEHUN HAyKH, OCO3HAHUEM BAKHOCTHU
MOPaJIbHO-ITUYECKUX MPUHIIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIUTAHME:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCIICHHM NPAKTUYECKUX 3aaad
MaTe€MaTU4YeCKOW HaIpaBIE€HHOCTH, OCO3HAHHUEM Ba)XHOCTH MAaTE€MAaTHYECKOTO
oOpa3oBaHUsl Ha MPOTSHKEHUM BCEU KU3HU IS YCIEUIHONW TNpodecCHOHaTbHON
JESITENbHOCTH W Pa3BUTUEM HEOOXOIMMBIX YMEHUH, OCO3HAHHBIM BBIOOpPOM U
MOCTPOCHUEM WHIUBUIYaIbHOU TPACKTOPUHM 00pa30BaHMsI U )KU3HEHHBIX IJIAHOB C
YYETOM JTUYHBIX UHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTEN;

4) acTeTHYeCKOe BOCIIUTAHUE:

CHOCOOHOCTBIO K OSMOIIMOHAIBHOMY U  3CTETHYECKOMY BOCHPUSITHIO
MaTEeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHWM, pacCyX ACHHUH, YMEHHMIO BHUAETH
MaTeMaTH4YeCcKHe 3aKOHOMEPHOCTHU B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'O O3HAHUA:

OpPHEHTALlMEl B JEITEIbHOCTU HA COBPEMEHHYK CHCTEMY HAay4YHBIX
IPENCTaBIEHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHS YEJIOBEKA, MPUPOIBI U
oOliecTBa, MOHMMAHUEM MATEMaTH4YECKOM HAyKM Kak cQepbl 4YeI0BEYECKOU
NESATEIBbHOCTH, ATAllOB €€ Pa3sBUTUSA U 3HAYUMOCTH JUI1 PA3BUTHS LMBUJIU3ALNH,
OBJIQJICHUEM SI3bIKOM MAaTEMaTHKW U MaTeMaTH4YeCKOW KyJIbTYpPOH Kak CpeliCTBOM
MIO3HAHHUSI MHpa, OBJIAJECHHEM MPOCTEHIIMMH HaBbIKAMU HCCIEN0BATEIbCKOM
NS TENbHOCTH;



6) ¢usnueckoe BocnmuTaHue, (GopMHpoBaHHE KYJIbTYPbI 310POBbS H
3MOLUOHAJIBHOTO 0JIATOMOTY UM

TOTOBHOCTBIO IPUMEHATH MAaTEMATUYECKUE 3HAHUS B MHTEPECAX CBOErO
30pOBbs,  BEIEHUS  370poBOro oOpa3a JKM3HM  (30pOBO€  IIUTaHUE,
cOaaHCUPOBAaHHBIM pPEXUM 3aHATUH M OTIbIXa, peryJspHas (Qu3ndecKas
aKTUBHOCTH), C(HOPMHPOBAHHOCTHIO HaBbIKa pPEeQIEKCHUU, MPU3HAHUEM CBOETO
npaBa Ha OMIMOKY M TaKOTO e MpaBa APyroro 4yeaoBeKa;

7) 3K0JIOTHYECKOE BOCIIMTAHHE:

OpPUEHTAMEN HAa NPUMEHEHHE MATEMAaTUYECKUX 3HAHUM JJI pEelIeHUs 3a7a4
B OOJACTH COXPaHHOCTH OKPY’>KAIOLIEH Cpelbl, IUIAHUPOBAHUS IIOCTYNKOB MU
OLIEHKM HMX BO3MOJKHBIX IIOCJIEACTBUM JUISl OKPY’KAIOLIEH CpeAbl, OCO3HAHUEM
rJ1I00aJbHOTO XapaKTepa IKOJIOTUIECKUX MPOOJIEeM U MyTel WX PEIICHNUs;

8) aganTanus K M3MEHAMUMCH YCJIOBHAM COLMAJIBHONW M NPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JECUCTBUSAM B YCIOBUAX HEOIPEAEIECHHOCTH, IOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pPE3 MPAKTUYECKYIO JESITEIBHOCTh, B TOM YHUCIIE
YMEHHUE YUHUTHCS y JPYTHX JIOei, mprHoOpeTaTb B COBMECTHOM IESTENbHOCTH
HOBBIC 3HaHUS, HABBIKU U KOMIICTCHIIUU U3 OIBITA IPYIHX;

HEOOXOIUMOCTbIO B (OPMUPOBAHWM HOBBIX 3HAHW, B TOM 4YHCIIE
(bopMyHMpoBaTh UJIEU, IOHATHS, TUIIOTE3bl 00 O0BEKTAX U SABICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACPUIMUTHI COOCTBEHHBIX 3HAHUN W
KOMIIETEHTHOCTEM, IUTAHUPOBATH CBOE PA3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTyallMl0, BOCHPUHUMATb
CTPECCOBYIO CHUTYalMIO0 KakK BbI30B, TPEOYIOMMI KOHTPMEp, KOPPEKTHUPOBATH
IPUHUMAEMBIE pEIICHUs U AeUCTBUs, (OPMYJIHMPOBATH U OLEHHUBATH PUCKU U
MOCIIEJCTBUS, (POPMHUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIbTATDBI
Ilo3naBaTeIbHbIe YHUBEPCAJIbHBIE YUeOHbIe [1eiiCTBUS

ba3oBble JJornyeckue 1elicTBUSA:

e BBUIBISITH M XapaKTEPU30BaTh CYLIECTBEHHBIC NMPU3HAKH MAaTEMaTHUYECKHX
OOBEKTOB, MOHATUH, OTHOIICHUH MEXIy NOHATUAMH, (HOPMYIUPOBATH
omnpeneNneHuss NOHATHUM, YCTaHABIMBATh  CYIIECTBEHHBIH  IpPHU3HAK
KJIacCCU(PHUKAIlMU, OCHOBAaHUA s OOOOUICHHWS U CpaBHEHUs, KPUTEPUHU
IPOBOAMMOIO aHAIIH3A,

e BOCHPUHMMATH, (OpPMYIHpOBaTH U  MPEOOPA30BBIBATH  CYXKICHUS:
yTBEpAUTENbHbIE W OTpHULATENbHbIC, €AMHUYHBIC, YacTHbIE M OOIIHE,
YCIIOBHBIE;



BBISBIISITh ~ MaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeursi B (akTax, MJaHHBIX, HAOMIOJEHUSX U YTBEPKICHUSX,
npenaratb KpUTEpUH IS BBISIBICHHUS 3aKOHOMEPHOCTEH W TPOTHBOPCUHIA,
JienaTh BBIBOABI C WCIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JEAyKTUBHBIX U
WHAYKTHBHBIX YMO3AKTIOUCHHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;

pa30upaTh MOKa3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHUN (MPSAMBIC U OT
MPOTUBHOTO), TMPOBOJIUTH CAMOCTOSTEIBHO HECIOXKHBIE 0Ka3aTeIhCTBa
MaTeMaTH4eCcKux (akTOB, BBICTPAWBATh apPTyMEHTAIMIO, MPUBOJUTH
pUMEpPHI U KOHTPIIPUMEPHI, 000CHOBHIBATH COOCTBEHHBIC PACCYKICHHUS;
BBIOMpaTh CIOCO0 pemieHuss y4eOHOM 3amadu (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh HauboNee MOAXOAAMMA C YIETOM
CaMOCTOSITEIIPHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBaTebLCKe JeHCTBUA:

WCIIOJIB30BaTh BOMPOCH KaK HMCCIEAOBATEIILCKUNA WHCTPYMEHT ITO3HAHMSI,
dbopMyIHpoBaTh BOIPOCHl, (PUKCUPYIOIIKE MPOTUBOpPEUYHE, MPoOIEeMYy,
CaMOCTOSITEIPHO yCTaHaBIMBaTh HCKOMOE U JaHHoe, (HOopMHUpPOBATH
TUTIOTE3y, ApTYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

NPOBOAWTh TIO CAMOCTOATEIBHO COCTaBICHHOMY IUIaHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOIBITIOE MCCIIEIOBAHUE 110 YCTAHOBIICHUIO OCOOEHHOCTEM
MaTeMaTHYECKOro 00bEeKTa, 3aBUCUMOCTEN 00BEKTOB MEX Iy CO0O0i;
CaMOCTOSITENIBHO (OPMYITUPOBATH 0O0OIICHNS W BBIBOJABI TIO PE3yJibTaTam
POBEIEHHOTO HAOTIOEHHsI, WCCIEIOBAHUS, OILIEHWBATh JTOCTOBEPHOCTH
MOJTYUYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 00OOIIECHHUI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TAKXKE BBIIBUTATh
MPEIOIIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBISATh HEIOCTATOYHOCTh W HM30BITOYHOCTh WH(OPMAIMH, JaHHBIX,
HEOOXOAUMBIX JIUTS PEIICHUS 3a1a4H,

BBIOWPATh, AHATW3UPOBATH, CHUCTEMATU3UPOBATH M HWHTEPIPETUPOBATH
UHOOPMAITHIO Pa3TUYHBIX BUJOB U (OPM IPEACTABICHHS,

BEIOWpaTh (opMy TpeacTaBieHUs WHGOpPMAIMM W HWLIIOCTPUPOBATH
pemacMbie  3aJadd  CXeMaMH, JuarpaMMaMy, HWHOW Tpadukod u WX
KOMOHWHAIIUSIMU,

OIICHUBATh HANEKHOCTh WHAPOPMAIMHU TIO KPHUTEPUSM, MPEIOKEHHBIM
YUIUTEIIeM WU CHOPMYTUPOBAHHBIM CaMOCTOSITEIIBHO.

KoMMyHHKaTHBHBIE YHHMBEpPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIpPUHUMATDL U q)OpMYJII/IpOBaTB CYXXACHUS B COOTBETCTBHUH C YCIOBHAMU
" nCiasaMHu 06H_ICHI/I}I, SICHO, TOYHO, I'PaMOTHO BbIpaKaTb CBOIO TOYKY 3PCHUA



B YCTHBIX W NMUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOIy pEIICHUs
3a71a4i, KOMMEHTUPOBATh MOJTYUYEHHBINA Pe3yJIbTaT;

B X0Jie 00CYXIeHHs 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI,
npoOJIeMbl, perraeMoi 3ajaun, BHICKA3bIBaTh MU, HAICJICHHbIE HA MOUCK
pelIeHusl, COMOCTaBIATh CBOM CYXIEHUS C CYXICHHUSIMH JIPYTHX
YYaCTHUKOB JHUajora, oOHapyXUBaTh paziuuyhe U CXOJACTBO MO3UIIMM, B
KOPPEKTHOI (opme hopMyTHupOoBaTh pa3HOIIACHs, CBOM BO3PAXKECHHUS;
MPEACTABIISTh pe3ynbTaThl  peIlIeHUs 3a/1ayu, AKCIIEPUMEHTA,
UCCIIEIOBaHMsI, IPOEKTA, CAMOCTOSITEIbHO BHIOMPAThH (pOpMAT BBICTYILICHUS
¢ y4€TOM 3aj1a4 NPE3CHTAIIMU U 0COOCHHOCTEH ayUTOPHU;

MOHUMATh M KCIOJb30BATh MPEUMYIIECTBA KOMAHIHOM U UHIAMBHUIYATbHON
paboOTHI IPH PEIICHUHN YUCOHBIX MATEMATUICCKUX 3a71a4;

NPUHUMATh 1LEJIb COBMECTHOM JAESITEeNIbHOCTH, MJIAHUPOBATH OPraHU3aIUIo
COBMECTHOM pabOThl, pacmnpenenarb BHIbI paldOT, IOTOBapUBATHCA,
00CyX/1aTh MPOIECC U PE3yJIbTAT padOThl, 0000IIaTh MHEHHUSI HECKOJIBKHUX
JIIOACH;

y4acTBOBaTh B TIpymnoBbIX ¢opMax paboTel (0OCyxaeHus, OOMeH
MHEHHUSIMU, MO3TOBBIE IITYPMbI U JIPYTHE), BHIIOIHITH CBOIO YacTh PabOThI
U KOOPAMHUPOBaTH CBOM JIEUCTBUS C JAPYTMMH WIEHaMHU KOMAaH]IBI,
OIICHMBATh KA4yeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT TO KPUTEPUSM,
c(OpMyIHPOBAHHBIM YYACTHUKAMU B3aUMO/IEHCTBUS.

PeryasituBHbIe yHHBepcaJIbHbIe y4eOHbIe e CTBUS

Camoopranusanus:

CaMOCTOSITEJIBHO COCTaBJATh IUIaH, AJTOPUTM pEelIeHUs 3a7add (WU €ro
4acTh), BbIOMpaTh CHOCOO pElIeHUs C YYETOM HMEIOLIUXCA PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpOBaTb M KOPPEKTHUPOBATH
BapHaHThI PEUICHUM ¢ y4€TOM HOBOI HH(OpMALIHH.

CaMOKOHTPO.1b, SMOIIMOHAJIbHBIN HHTEJJIEKT:

BJIAJETh CIIOCOOAMU CaMOTIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3yibTaTa
pellIeHU MaTeMaTUYECKOM 3a1a4u;

MPEABUJIETh TPYJHOCTH, KOTOPbIE MOTYT BOBHUKHYTh MPH PEIICHUH 33a4H,
BHOCHUTh KOPPEKTHUBBI B JEATEIBHOCTb HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJICHHBIX OIIMOOK, BHISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa JACSITEILHOCTU MOCTABICHHOW LIENU U
YCIOBUSIM, OOBSCHATh MPUUYUHBI JOCTHKEHUS WJIM HEAOCTHKEHUS IICJIH,
HAXOJIUTh OMMOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATHBI



K xouiy oOydenumss B 7 KJjacce OOyYarOUUHCA TMONYYUT CIIEIYIONINE
MIPEAMETHBIC PE3YIIbTATHI:

Pacmo3naBaTh M3ydeHHBIE TeOMETpUYeCKHe GUTYPBI, OMPEAeNATh UX
B3aMMHOE PpACIOJIOKEHUE, H300paxaTh TeoOMETpUYEeCKUEe (GUTYpHI, BBIOIHATDH
YEPTEXKHU MO YCIOBUIO 3afauyd. M3MepsTh JIMHEWHBIE W YIJIOBBIE BEJIUYUHBI.
Pemate 3a1aun Ha BEIYUCIICHUE JJIMH OTPE3KOB U BEJIMYHH YTJIOB.

Henatb rpyOyr0 OLIEHKY JMHEHHBIX M YIJIOBBIX BEIWYHMH MPEIMETOB B
peanbHOM KU3HHU, Pa3MEPOB MPHUPOAHBIX OOBEKTOB. Paznuuare pa3Mepbl 3TUX
00BEKTOB MO MOPSIKY BETUYMHBI.

CTpouTh 4yepTekKU K TeOMETPUUECKUM 3a/1auyaM.

[lonp30BaThCid MpU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, WCIOJIb30BATh
PU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIbLHUKOB MPU PEILICHUH 3a]1a4.

[IpoBOANTE JTOTMYECKUE PACCYKICHUS C MCIOJIB30BAHUEM T'€OMETPHUUYECKUX
TEOPEM.

[Tonmp30BaThCd NpPHU3HAKAMU PABEHCTBA MPSMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  HIPSAMOYTOJIBHOIO
TPEYTrOJIbHUKA, B PELICHUH T€OMETPUYECKUX 3a/1a4.

OnpenensiTe NapajuieabHOCTh MPSMBIX C TOMOIIBIO YTIIOB, KOTOpPbIE 00pa3zyeT
C HUMH ceKywmas. Onpenensatb MapauiebHOCTh MPSMBIX C MOMOIIBI) PAaBEHCTBA
PACCTOSHUM OT TOYEK OJTHOM IPSAMOU 0 TOYEK APYTrOU NPsIMOM.

Pemrars 3amaun Ha KieTdaroit Oymare.

[IpoBOAUTH BBIUMCICHUS W HAXOAUTH YHUCIOBBbIE M OyKBEHHbIE 3HAUYCHHS
YIJIOB B TEOMETPUYECKHMX 3aJadyaX C MCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYTOJIBHUKOB M MHOTOYTOJIbBHUKOB, CBOMCTB yIJIOB, OOpPa30BaHHBIX IMPH
MEPECEUEHNH JIBYX MNapAJLICNIbHBIX MPSMBIX CeKylleu. Pemare mnpaktuueckue
3a/1a4M Ha HAXOXKJICHHUE YTJIOB.

Bnagerp moHATHEM TIE€OMETPUYECKOTO MECTa TOYEK. YMETh OIPEICTATh
OMCCEKTPUCY yTJia M CEPEIUHHBIN MEPIECHANKYJISIP K OTPE3KY KaK TEOMETPUUIECKUE
MECTa TOYEK.

@opMynUpPOBATH OMPEACICHUS OKPY)KHOCTHM M Kpyra, XOpAbl U JUaMETpa
OKPY>KHOCTH, ITOJIb30BATHCSI X CBOMCTBAMU. Y METh NPUMEHATH 3TH CBOKCTBA MPHU
pelIeHnH 3a1a4.

Bnagerp moHATHEM ONHMCAHHOW OKOJIO TPEYTOJIbHHKA OKPYXKHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lonap3oBarbest (akTamMu O TOM, UYTO OMCCEKTPHUCHI YIJIOB
TPEYTrOJIbHHUKA MEPECEKAIOTCSI B OJIHOW TOYKE, MU O TOM, YTO CEpPEIHHHBIC
MEePHEHIUKYISPBI K CTOPOHAM TPEYTOJIbHUKA EPECEKAIOTCA B OJHON TOUKE.

Bnangers moHATHEM KacaTENbHOW K OKPYXKHOCTH, IMOJB30BATHCS TEOPEMOMN O
MEPHEHIUKYISIPHOCTH KAaCATEIIbHOU U PAJINyCa, NPOBEAEHHOIO K TOUKE KACaHMUSI.



[Tonb30BaThCA MNPOCTEHIIMMU F€OMETPUUYECKUMH HEPABEHCTBAMU, MOHUMATh
UX MPAKTUYECKUUA CMBICII.

ITpoBOMTH OCHOBHBIE T€OMETPUUECKHUE MTOCTPOEHHUS C MOMOILBIO LIUPKYIS U
JIMHEVKH.

K koHumy oOyueHus B 8 kJjacce oOydaromuiics MOJYYHUT CIETyIOLINE
MIPEAMETHBIE PE3YIbTATHI:

Pacno3naBaTh OCHOBHBIE BHJBl YETBIPEXYTOJBHUKOB, HMX 3JEMEHTHI,
I10JIb30BATHCS X CBOMCTBAMU IPU PEILIEHUU T'€OMETPUUECKHX 3a/au.

[IpuMeHATh CBOMCTBA TOUKHM IEPECEUEHHUS] MENHMAH TPEYrojbHUKA (LIEHTpa
Macc) B pEIICHUH 3a]1ay.

Bianers noHsTHEM CpelHEW JIMHUM TPEYTrOJIbHUKA U Tpamneluu, TPUMEHATh
UX CBOICTBa INpHU PEIIEHHWH reoMeTpuyeckux 3anad. llomb3oBaThcs Teopemoit
dareca 1 TEOPEMON O MPONOPLMOHAIBHBIX OTPE3KaX, IPUMEHATh UX JJIs PEIICHUS
MPAaKTUYECKUX 3a]1a4.

[TpuMeHATh NpU3HAKU NOJI00US TPEYTOJBHUKOB B PELIEHUN T€OMETPUUYECKUX
3ajay.

[Tonb3oBateest Teopemoit Iludaropa anga pemieHuss TEOMETPUUECKUX H
npakTU4eckux 3aaad. CTpoUTh MaTeMaTHYECKYH0 MOJIENb B IMPAKTUYECKHX
3aJ1a4ax, CaMOCTOSITENBHO JIENaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIIUE JJIMHBI.

Brnagerp mnoHATMSMM CHHycCa, KOCHHYyCa W TaHIE€HCAa OCTpPOro yria
MPSIMOYTOJIBHOTO TPEyroJibHUKa. [10J1b30BaThCA 3TUMH MOHATUSMU IS PELIEHUS
IPaKTUYECKUX 3ajay.

Boeruncnare (pa3nuuHbIMM CIIOCOOAMHM) IUIOIIAAb TPEYTOJbHHUKA U IIOLIAIAH
MHOTOYTOJBHBIX ~ QUryp (MONB3YysICh, TJ€ HEOOXOAUMO, KalIbKyJISITOPOM).
[IpuMeHATh ONTy4YeHHbIE YMEHUS B IPAKTUUECKUX 3a7adax.

Bianerp MOHATHMSMH BIMCAHHOTO M LIEHTPAIBHOIO YIUIA, HWCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX YIVIaX, YINIAX MEXAY XOpJaMu (CEKyIIUMU) U YTIIe MEXTY
KacaTeJIbHOW U XOPJOH P pPELIEHNH T€OMETPUUECKUX 3a/1a4.

Biianerp NOHATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBONCTBA
ONMCAHHOTO YEThIPEXYTOIbHUKA IIPU PEILIEHUH 3a/1a4.

[IpuMeHATHh MONyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEeMaTHYECKUE
MOJEIH JJIs 3a/1a4 PEAIbHOM KU3HHU U TIPOBOJIUTH COOTBETCTBYIOIINE BHIYUCIICHUS
C TpPUMEHEHHEM T0JA00US U TPUTOHOMETPHUM (TIOJIB3YSCh, TJe HEOOXOAUMO,
KAJIBKYJIATOPOM).

K koHuy oOyueHus B 9 kJjacce oOydaromuiics MOJYYHUT CIEIYIOLINE
MIPEAMETHBIE PE3YIbTATHI:

3HaTh TPUIOHOMETPUYECKUE (YHKUUU OCTPHIX YIJVIOB, HAXOJUTh C HX
IOMOUIbIO Pa3IUYHbIE 3JIEMEHThl NPSIMOYTOJbHOTO TPEYroJIbHUKA («pelieHne



MPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY» ). HaxouTh (C MOMOIIBIO0 KAIBKYJISTOPA) AJIUHBI
Y YTIIBL 47151 HeTaOJMMYHbBIX 3HAYCHUM.

ITonp30BatThCs (popMynamMu NPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM JUISl HAaXOXIEHHS COOTHOLICHHM MEXKIy TPUTOHOMETPUYECKUMU
BEJIMYMHAMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOKJICHHs PA3IMYHBIX
AJIEMEHTOB TPEYrOJIbHUKA («PEIIEHHE TPEYTOJIbHUKOBY»), NPUMEHATh UX IpHU
pELICHUU TEOMETPUYECKUX 3aad.

Brnagerp mousTMsMEH  TipeoOpa3oBaHUS  MOA00MSA,  COOTBETCTBEHHBIX
AJIEMEHTOB NOJI00HBIX (puryp. Ilonb30BaThCs CBOMCTBaMHU MTOA00US TPOU3BOJIBHBIX
buryp, ymerb BBIYUCIATH JJIUHBI M HAXOAWUTh YIJbl y TOMOOHBIX GUIYD.
[IpuMeHsaTh CBOWMCTBA TMOAOOMS B MPAKTUYECKUX 3ajadax. YMETh NPHUBOJIUTH
MpUMeEpPHI MOAOOHBIX PUTYp B OKpPYKAIOIIEM MUPE.

[lonp30BaThCs TEOpEMAMHU O IPOU3BENECHUN OTPE3KOB XOPA, O IPOU3BENCHUHN
OTPE3KOB CEKYILUX, O KBapaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpamMu, MOHUMATh UX TEOMETPUUECKUNA U (HU3MUECKUN
CMBICJ, MPUMEHATH UX B PEIICHHMH TE€OMETPUYECKMX U (U3UYECKUX 3ajad.
IIpuMeHATH CKAJISIPHOE IIPOU3BEACHUE BEKTOPOB [l HAX0XKIACHUS JJIMH U yTJIO0B.

[lonp30BaTbCsd METONOM KOOPAMHAT HA IUIOCKOCTH, IIPUMEHATH €ro B
PELICHUU TEOMETPUYECKUX U IPAKTUYECKUX 3a/1a4.

Bnanerp NmOHATUAMH NPABUIBHOIO MHOI'OYT'OJIBHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI yT'M OKPY’KHOCTH U PAaJWaHHOM MEphI yIJla, YMETh BBIYMCIATH ILIOIIAIb
Kpyra u ero yacreil. [IpuMeHsaTs oydeHHbIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

Haxonute ocu (Wi UEHTPBI) CUMMETPUH (PUTYp, TPUMEHSTH JIBUKCHHUS
IIJIOCKOCTH B IIPOCTEHIINX CIIy4asiX.

[IprMeHATh MOMy4YEHHBIE 3HAHUSA HA MPAKTUKE — CTPOUTH MATEMATHYECKHE
MOJEINHN IS 3a/1a4 PEaIbHOM KU3HU U IIPOBOAUTH COOTBETCTBYIOIIME BBIYUCICHUS
C NPUMEHEHUEM NOJ00UsS U TPUTOHOMETPUYECKUX (YHKUUH (MOJIB3YsCh, I/I€
HE0OXOUMO, KATBKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuecTBo yacos DJIeKTPOHHBbIE
HanMeHoBaHMe pa3/ie/ioB U TeM unppoBbIie
Ne n/mm P Konrpoabusie | IlpakTnueckue (tmcbp )
NMporpamMMmsbl Bcero oOpa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
[Ipocreiimme reomeTpudeckue GuUrypsl u
1 I/I)E) cBoiicTtBa. 3me TepHI/Ie reOM:}) I/I}"II;CKI/IX 14 bubanoreka LOK
’ P R https://m.edsoo.ru/7f415¢e2e
BEJINYMH
2 TpeyronbHuKH 22 1 brbanorexa [TOK
https://m.edsoo.ru/7f415¢e2e
3 [TapannenbHbie NPsIMBIE, CYMMa YTJIOB 14 1 bubnuoreka [JOK
TPEYTroJIbHUKA https://m.edsoo.ru/7f415¢e2e
4 Oxpy>kHOCTb U KpyT. ' eomeTpuueckue 14 ) bubnunorexa HOK
MMOCTPOEHHUS https://m.edsoo.ru/7f415¢2e
but6mmorexa [IOK
5 I1 6006 i 4 1
OBTOPEHHUE, ODODIIEHHE SHAHHH https://m.edsoo.ru/7f415¢e2e
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 4 0



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 KIIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHuMe pa3jeioB U TeM nudposbie
Ne i/m pasi Konrpoiasbnbie | IIpakTHyeckue (uubp )
NPOrpaMMbl Bcero o0pa3oBaTte/ibHbIE
padoThl padoThl
pecypcsl
N bu6nmunoreka [IOK
1 | 12 1
PIRIPEXYTOIBHIKH https://m.edsoo.ru/7f417e18
Teopema daineca u Teopema o
2 MPOTMOPIIMOHANBHBIX OTpE3Kax, N0100HbIE 15 1 Bubnuorexa LIOK
pOTIOpH P - 1104 https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
[Tmomanes. HaxoxaeHnue miomaaen
3 e L;IOJ)IILHHKOB u f/IHOI‘O ronH:HHHx ¢ur 14 1 bubamorexa LOK
ey Y YP: https://m.edsoo.ru/7f417¢18
[Tnomaau nogoOHBIX GUryp
4 Teopema [udaropa u Havana 10 1 bubnmnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTiIBl B OKpYKHOCTU. Brincanusie u
5 OIMCAHHBIEC YETBIPEXYTOJIbHUKH. 13 1 bubnmnoreka [JOK
Kacarenbnble k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXKHOCTEU
bu6nmunorexa [IOK
6 I1 606 i 4 1
OFTOPSHHE, ODODIICHUS SHATHH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



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 KJTIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HanMeHoBaHMe pa3/ie/ioB U TeM nudposbie
Ne i/m P Kourpoiasbubie | IlpakTnueckue (uubp )
NPOorpaMMsl Bcero o0pa3oBaTe/ibHbIE
padoThl padoThbI
pecypcsl
| Tpuronomerpusi. TeopemMbl KOCHHYCOB U 16 1 bubnmnoreka [JOK
CHHYyCOB. PenieHne TpeyroaibHUKOB https://m.edsoo.ru/7f41al2c
) [IpeoOpazoBanue nonpobus. Metpuueckue 10 | bubnmnoreka [JOK
COOTHOIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6nmnorexa [IOK
3 B 12 1
PIIOPHL https://m.edsoo.ru/7f41al2c
4 JlexapToBBI KOOPAMHATHI HA INIOCKOCTH 9 1 bubmmorera [IOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBuiibHBIE MHOTOYTOJIBHUKY. [[1nHa
5 OKPY>KHOCTH M IIJIOIIAb Kpyra 8 bubmorexa HOK
by " ﬂv pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue mionaaen
bu6nmunoreka [IOK
6 6
Hpmxetns nnockocTh https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHnue, 06001IeHNE, CUCTEeMaTH3aUs 7 ) bubnmnoreka [JOK
3HaAHUU https://m.edsoo.ru/7f41al2¢
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c







