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I'anmumosa Po3a BuxropoBHa, yuuTeb
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MHNOACHUTEJIbHASA 3ATIINCKA

I'eomeTpust Kak OOUH M3 OCHOBHBIX pa3/eioOB IIKOJIBHOM MAaTEMAaTHKH, UMEIOIIMNA CBOEH
LEeNbI0 00ECTeYnTh M3Y4YeHHE CBOMCTB M pa3MepoB (UTYp, MX OTHOWICHHA M B3aUMHOE
pacroJIo’)KEHUE, ONUPAETCSI Ha JIOTMYECKYH0, JOKa3aTeNbHYH JIUHHUIO. [{eHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIIEero 00Opa3oBaHMs 3aKII0YACTCS B TOM, YTO 00yUYaromuncs
YUUTCS TPOBOAMUTH JOKa3aTeJbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKHE YMO3aKIIOUEHUs,
JOKa3bIBaTh WCTHHHBIC YTBEPXKACHUS H CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, ITPOBOJIUTH
paccyKJIeHHs «OT IPOTHBHOTOY», OTIMYATh CBOMCTBA OT MPU3HAKOB, (JOPMYIHUPOBATH OOpATHBIE
YTBEPIKJICHHSL.

Bropoii 11e51p10 U3y4eHus reOMETPUH SIBIISIETCSA UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa Mpu
pelIeHNr Kak MaTeMaTH4YeCKHX, TaK M TMPAKTHUECKUX 3a/a4, BCTPEYAIOUIMXCS B PEATBHOM
KU3HU. OOydaromuics TOJDKEH Hay4MTbCS OIPENeNUTh T'€OMETpPUYECKyIo (Urypy, ommcarb
CIIOBAaMHU JAaHHBIA 4YEpTEX WIM PUCYHOK, HAWTH IUIOIIA/b 3€MEIbHOTO Y4YacTKa, pacCUUTaTh
HEOOXOUMYIO JUTMHY OITOBOJOKOHHOTO Kalenss wiM TpeOyemble pa3Mmepbl Tapaxa s
aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpAasi, BHIYMCIUTENIbHASA JIMHUSA B U3y4YEHUH T'€OMETPHH.
[Ipn pemenun 3agad  MPaKTHYECKOIO  XapakTepa OOydYaloUIMiCS  y4uTCS  CTPOUTH
MaTeMaTU4YeCKUE MOJIENIM PEaJbHBIX JKU3HEHHBIX CHTYallud, NPOBOJUTH BBIYHCICHUS U
OIICHHUBATh aJIeKBaTHOCTb MOJIyYEHHOTO pe3yJibTaTa.

KpaitHe Ba)XHO MOTYEPKUBATH CBSI3U TEOMETPUH C JAPYTMMH YYEOHBIMH TpeAMETaMH,
MOTHBHPOBaTh  WCIIOJIb30BaTh  OMPEICICHHUS  TeOMETPUYECKHX  (QUTyp ©  TOHSTHI,
J€MOHCTPUPOBATh MPUMEHEHUE MOITYYCHHbIX YMEHUH B PU3UKE U TEXHUKE. DTU CBSA3H Haubosee
SIpKO BUJIHBI B TeMax «Bektops», «TpuroHoMerpuyeckue COOTHOIIEHU», «MeTo1 KOOpAuHaT»
u «Teopema [Tudaropar.

VYueonniii kypc «['eomeTpus» BKIIOYACT CIICAYIONIME OCHOBHBIE Pa3JeNibl COJCPIKAHMS:
«['eomerpuueckue ¢urypsl M uX CBoiicTBay, «l3MepeHHe TreoMeTpHUUECKUX BEITUUYHHY,
«/lexapToBBl ~ KOOpAWMHATHl Ha  IJIOCKOCTH», «BekTopbl», «JIBMKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanust MO00MS.

Ha usydenune yuebnoro kypca «I'eomerpusi» orBoautcst 204 yaca: B 7 kiacce — 68 yacoB
(2 gaca B Henenm0), B 8 kiacce — 68 vacoB (2 yaca B Hezeno), B 9 kimacce — 68 dacoB (2 vaca B
HEJIEIIO).

COJAEPKAHUE OBYUYEHUA
7 KJIIACC

Havanpubie mouatus reoMmerpuu. Touka, mpsimMasi, OTpe3OK, Jyd. Yroia. Buael yrios.
Beptukanbuele U  cMexHble yribl. buccekrpuca yrna. JlomaHas, MHOTOYTIOJIbHUK.
[NapanienbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX.

Cummetrpuunbie purypsl. OCHOBHBIE CBOMCTBA 0CceBOM cuMMeTpuu. [Ipumepsl cummeTpun
B OKPY)KaroIlleM MHUPE.

OcHOBHBIE TIOCTPOCHHUS C TOMOIIBIO IHUPKYIs u JuHeilku. TpeyronbHuk. Bricora,
MeJraHa, OMCCeKTpurca, UX CBOMCTBA.

PaBHOOeIpeHHBIN U paBHOCTOPOHHUHN TPEyroJibHUKU. HepaBeHCTBO TPpEeyroibHHKA.

CpoiicTBa W TMpU3HAKK paBHOOEApPEHHOro TpeyroidbHuka. Ilpu3Hakum paBeHcCTBa
TPEYroJbHUKOB.

CpoiicTBa M MpHU3HAKU MapalIeNbHBIX MpsAMbIX. CymMMa yriaoB TpeyrojibHUKa. BHemiHue
yTIIBI TPEYTOJIbHHKA.

[IpsmoyronpHbId TpeyroabHUK. CBOMCTBO MEQMAHBI MPSMOYTOJBHOTO TPEYroJbHUKA,
MpoBeNEHHOW K TumoTeHy3e. IIpu3Haku paBeHCTBA MPSMOYTOJBHBIX TPEYrOJbHUKOB.
[IpssMOyronbpHBIN TPEYTrOIBHUK C yrioM B 30°.

HepaBeHcTBa B reoMeTpHuu: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema o 0OJIbILeM yrie U O0JblLIeH CTOpOHE TPeyroibHUKa. [leprneHuKyIsIp 1 HaKJIOHHAS.



I'eomerpuueckoe Mecto Touek. buccekTpuca yria M CEpelIMHHBIN NEPHEHIUKYIIp K
OTpE3KYy KaK F€OMETPUYECKHE MECTA TOYEK.

OxkpyXHOCTb M Kpyr, XopJa M JAMaMeTp, MX CBolicTBa. B3auMHoe pacnosoxeHue
OKpyXHOCTH M mnpsimoil. KacarenbHast u cexymas K okpyXHOcTU. OKpYyXHOCTb, BIIMCaHHas B
yroJi. Biucannas u onucaHHasi OKpyKHOCTH TPEYT OJIbHUKA.

8 KVIACC

UYerpipéxyrosnbpauku. [lapamenorpamM, e€ro HNpu3HAKM W CBOMCTBA. YacTHble ciy4au
napajuiesorpaMmoB (IIpSMOYTOJIbHUK, poMO, KBajapar), UX NpPHU3HAKU U cBoWcTBa. Tpameuus,
paBHOOOKas Tparenus, e€ cBoicTBa U npu3Haku. [IpsMoyroipHas Tpanemnus.

Meron ynBoenuss Menuassl. LleHTpanbHas cumMmerpus. Teopema daneca u TeopeMa o
IIPONOPLIMOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEeYroJbHUKA U Tpanenuu. LleHTp Macc TpeyroyibHUKa.

[Tonobue TpeyrosbHUKOB, KOdpduiueHT noaodus. [lpusHaku mogoOus TPEyroJbHUKOB.
[Ipumenenue nogo6Ust P PELIEHUH MPAKTUUECKUX 3aa4.

CpoiicTBa muomaaei reomerpuueckux ¢uryp. @opmynsl Uil IUIOIIAAM TPEYrOIbHUKA,
napajuiesorpamMmma, pom0a u tpaneruu. OTHOIIEHHE TII0Ma e M0 100HBIX (QUryp.

Boruncnenue miomaaeil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aToil Oymare.

Teopema Iludaropa. IIpumenenune Tteopemsl Iludaropa mpu pemieHMH HPAKTHUECKUX
3a/1a4.

CuHyc, KOCHHYC, TaHT'€HC OCTpPOTO yrIjla MpPsIMOYTOJBHOTO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPUIECKOE TOKIECTBO. Tpuronomerpudeckue ¢pyakiuu yrios B 30, 45 u 60°.

BrnucanHbie M LEHTpaJIbHBIE YIJIbI, YIOJI MEXKJy KacaTelIbHOM U XOPAOWU. YTJIBI MEXIY
XOpJAaMH U CeKylIMMH. BrucaHHble U ONHMCAHHbIE YeTHIPEXYroJbHUKH. B3aumuoe
pacrosio’keHrne JByX OKpyxkHocTe. Kacanme okxpyxHocTeit. OOmue KacaTelbHbIE K JBYM
OKPYXHOCTSIM.

9 KITIACC

Cunyc, kocuHyc, TaHreHc yrioB oT 0 mo 180°. OcCHOBHOE TPUTOHOMETPUUYECKOE
TOXAeCTBO. POPMYIIbI IPUBEICHHUS.

Pemienue TtpeyronpHukoB. TeopemMa KOCHMHYCOB W Teopema CHUHYCOB. Pemienue
MPAKTUYECKHX 33/]1a4 C UCIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeoGpazoBanue nmoaodus. [logodre cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 MpoU3BEIEHNUN OTPE3KOB XOP[I, TEOPEMBI O IPOU3BEACHUN OTPE3KOB CEKYIIHX,
TeopeMa O KBaJpare KacaTeIbHOMU.

Bextop, anuHa (MOAyNb) BEKTOpa, COHANpPAaBIEHHBbIE BEKTOPHI, MPOTHUBOIOJIONKHO
HaIlpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpaluu HaJ
BekTOpamu. PasznoxeHue BekTopa no AByM HEKOJUIMHEApHbIM BeKTOpaM. KoopauHaTel BEKTOpA.
CkansipHO€ MPOU3BE/IEHNE BEKTOPOB, IPUMEHEHHUE JUIsl HAXO0XKACHUS JJIMH U YIJIOB.

JlekapTOBbl KOOpPJIMHATBI HA IJIOCKOCTH. YpPaBHEHUs MpPAMOM U OKPYKHOCTH B
KOOpAMHATAX, IEPECEUCHUE OKPYKHOCTEN U MPsAMBIX. MeTo1 KOOpAUHAT U €r0 IPUMEHEHHE.

[IpaBunibHBIE MHOTOYTOJIBHUKH. [[mnHa okpyxHOCTH. ['pamycHas u paauanHas mMepa yria,
BBIYMCIIEHUE JUIMH AYT OKpyxHocTell. [nomanp kpyra, cektopa, cermeHra.

JIBM>KEHUS MJIOCKOCTH U BHYTPEHHHE CUMMETPHUH (QUTYp (37€MEHTapHbIe IPECTABICHHUS).
[TapamtensHbii nepeHoc. I1oBopor.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA
JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE Ppe3yJIbTAaThl OCBOEHHMsS TNporpamMmbl ydeOHOTo Kypca «['eomerpusi»
XapaKTEePU3YIOTCSL:



1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBICHUEM MHTEpeca K TMPOLLJIOMY W HACTOSIIEMY POCCHICKOM MaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTHKECHUSIM POCCUMUCKMX MATEMaTUKOB M POCCUHCKOMN
MAaTEeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTHKEHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TpakKJaHWMHA U pean3alliud €ro Ipas,
MPEJICTABJICHUEM O MAaTeMaTUYeCKHX OCHOBaX (YHKIMOHHPOBAHHS DPA3IMYHBIX CTPYKTYD,
SIBJICHUH, MPOUEAYP TPaxITAHCKOTO 00IIecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYKJICHHIO 3TUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYCCKUM TPUMEHEHUEM JIOCTH)KCHHI
HayKH{, 0CO3HAHUEM BAKHOCTU MOPAIIbHO-ITUYECKUX MPUHIIUIIOB B IEATEILHOCTH YUYEHOTO;

3) TpyAoBOE BOCIMTAHME:

YCTAaHOBKOW Ha aKTHMBHOE YYacTHE B PEHICHUH MPAKTHYECKUX 3a7ad MaTeMaTHYECKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MATEMaTHYECKOTO 0Opa30BaHUS Ha MPOTSHKEHUH BCEH
KU3HU JIJIS1 YCIIENTHOW Mpo(decCHOHaTbHOM EeATeThHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM H TIOCTPOCHHUEM WHIUBUIYATHOW TPAEKTOPHUH OOpa3oBaHUS U
YKU3HEHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTYeCKO€e BOCIIMTAHME:

CIOCOOHOCTRI0O K DMOIMOHATBHOMY M JICTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a7a4, PEIICHUH, PACCYKIECHUN, YMEHHUIO BUJIETh MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 TO3HAHUS:

OpHEHTAIINEeH B JIEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX TMpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YEJIOBEKa, NPUPOABI M OOIIEeCTBa, MOHUMAHHEM
MaTeMaTHYeCKOW HayKM Kak c(depbl 4YeIOBEUECKOW AESITENIbHOCTH, JTaloB €€ pa3BUTHSI U
3HAYUMOCTH JUIsl PA3BUTHS LIMBUJIM3AIIMH, OBJIAJICHUEM SI3bIKOM MAaT€MaTUKU U MaTEMaTUYECKON
KyJbTYpOH Kak CpEACTBOM T[O3HAaHUS MHUpPA, OBJIAJICHUEM MPOCTEUIIMMH HaBbIKAMHU
HCCIIEIOBATEIBCKOM IEITENBHOCTH;

6) ¢usuyeckoe BocnuTaHue, (OpPMHpPOBAHUE  KYJIbTYPbl  310POBbSA M
IMOLUMOHAJIBHOIO 0JIArONOJyYHsi:

FOTOBHOCTBbIO TPUMEHSTh MaTEMAaTHYECKUE 3HAHUA B HHTEpEcax CBOETO 3/I0POBbBA,
BEJICHUS 3JI0POBOTO 00pa3a >KU3HHU (310pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHATHH U
OT/IbIXa, peryisipHas (u3nyeckas aKTHBHOCTB), C(HOPMHUPOBAHHOCTBHIO HaBbIKA PEQIICKCHU,
MIPU3HAHUEM CBOETO ITpaBa Ha OMIMOKY M TAKOTO K€ MpaBa APYroro YeIOBEKa;

7) 3K0JIOrHYecKoe BOCIIUTAHHE:

OpHCHTAIIMCH Ha MPUMEHECHHE MaTEeMaTHYECKUX 3HAHMM JUIS pelIeHUs 3a1ad B 00acTH
COXPAaHHOCTH OKpYKAIOIIEeH cpenabl, IUIAHUPOBAHUS IOCTYIKOB M OLEHKHM HX BO3MOXHBIX
MOCJIEJICTBUH JUIsI OKpYXAIOUIeH cpefbl, 0CO3HAHUEM TI00ATbHOTO XapakTepa HKOJIOTHYeCKHUX
mpo0JieM U MyTeil uX peuieHus;

8) ajanTanms K NI3MEHAIUMCS YCJI0BUSM COUMAJIbHOM M IPUPOAHOM Cpelbl:

TFOTOBHOCTBIO K JCHCTBUSAM B YCIIOBHSIX HEONPEAECIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUECKYIO JIEATEIbHOCTh, B TOM YHUCJIE YMEHUE YUYUTHCS y APYTHX
TOJIeH, MpuoOpeTaTh B COBMECTHOM JIEATEILHOCTH HOBBIE 3HAHUS, HABBIKM U KOMITETEHITUU W3
OTBITA IPYTHX;

HE0OX0IMMOCThIO B ()OPMUPOBAHUU HOBBIX 3HAHM, B TOM 4ucie (GOpMYyIUpPOBaTh UJECH,
MOHATHS, TUMOTE3bl 00 00BEKTaxX W SIBICHHUSAX, B TOM UYHCJIE pPaHEee HEU3BECTHBIX, OCO3HABAThH
NeUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIIAaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CUTYallMIO, BOCIHPHHUMATH CTPECCOBYIO
CUTYaIlMI0 KaK BBI3OB, TPEOYIOMIMI KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS H
JeUcTBUS, GOPMYITHPOBATH M OIEHUBATH PUCKH U TIOCIEACTBHS, (POPMHUPOBATH OTIBIT.



METAINIPEIMETHBIE PE3YJIbTATHI
Ilo3naBaTenbHbBIC yHHBeEpPcadbHbIE YueOHbIE JelCTBUSA

Ba3oBble Jornuyeckue aeiicTBUA:

BBISIBJISITh M XapaKT€PU30BaTh CYIIECTBEHHbIE NMPU3HAKM MATEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHUH MEXIY TMOHATHAMH, (OPMYIHPOBATH OIPENCICHUS TOHITHH,
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKAIIMU, OCHOBAHUS sl 0000IIEHUS 1
CpPaBHEHMSI, KpUTEPUU ITPOBOAMMOIO aHAIIN34;

BOCIIPUHUMATh, (OPMYJIUPOBATH U MPEOOpPa30OBbIBATh CY)KJECHUS: YTBEPIAUTEIbHbIE U
OTpULATENIbHbIE, €AMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITh MaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpeUns B (akTax,
JAHHBIX, HAONIONEHUSAX M YTBEPXKJIEHUSX, Mpeajararb KPUTEPUU ISl BbISBICHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUUIL;

JIeNlaTh BBIBOJBI C HMCMOJIb30BAaHUEM 3aKOHOB JIOTHMKHU, NEAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKIIIOYEHNH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

pa3bupath J10Ka3aTeabCTBa MaTEMATUYECKUX YTBEPKIEHUH (IIpSIMbIE U OT IPOTUBHOTO),
MIPOBOJUTH CAMOCTOSITEILHO HECJIOXKHBIE JI0Ka3aTeNbCTBA MaTeMaTH4YecKuX (PaKTos,
BBICTPaNMBaTh apryMEHTAallMIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBHIBATH
cOOCTBEHHBIE PACCYKJICHUS;

BBIOMpATh CHoco0 pemieHuss y4eOHOM 3ajgaun (CpaBHHMBATh HECKOJIBKO BAapUAHTOB
pelieHus, BeIOMpaTh HanboJiee MOIXOASIINN C YUETOM CAMOCTOSTEIbHO BbIIEICHHBIX
KpUTEPUEB).

Ba3oBble ucciienoBarebCcKHe NeCTBUA

WCIIOJIb30BaTh ~ BONPOCHI  KaK  HMCCJICMOBATCIIbCKHMA  WHCTPYMEHT  IO3HAHWUS,
dhopmyaupOBaTh BOMPOCH], (PUKCUPYIOIINE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOATEIHLHO
yCTaHABJIMBAaTh MCKOMOE M JaHHOE, ()OPMHUPOBATH THIIOTE3y, apryMEHTHPOBATH CBOIO
MTO3HIINIO, MHCHUE;

MPOBOJUTH IO CaMOCTOSTCIIBHO COCTABJICHHOMY IUIAHY HECJIOXKHBIH HKCICPHUMEHT,
HEOOJIBIIIOE HCCIICJIOBAaHUE TI0 YCTAHOBJCHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTy COOOM;

CaMOCTOSITCNIBHO  (OPMYJIMPOBaTh  O0OOMIEHUS W  BBIBOJBI 110  pe3yJibTaTaM
MPOBEIEHHOTO HAOJIIOJICHUS, MCCICAOBAHUSA, OICHUBATH JIOCTOBEPHOCTH IOJYYCHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHMIA;

MIPOrHO3UPOBATh BO3MOKHOE Pa3BHTHE IIPOIECCa, a TAKXKE BBIIBUIATH MPEAMTOIOKCHHS
0 €ro pa3BUTUH B HOBBIX YCJIOBHSIX.

PaGora ¢ undopmanmeii:

BBISBJISITh HEIOCTATOYHOCTh U N30BITOYHOCTH HH(OPMALIMH, TaHHBIX, HEOOXOAUMBIX JUIS
peleHus 3a/1a4u;

BbIOMPATh, AHAIM3UPOBATH, CUCTEMATU3UPOBaTb W MHTEPIPETUPOBATH HH(OPMALUIO
pa3NUYHBIX BUJOB U (GOPM MPEICTABICHHUS;

BbIOMpaTh (hopMy MHpecTaBiIeHus WH(GOPMAMK U WUIIOCTPUPOBATh pelllaeMble 3a/1auu
cXeMaMH, AuarpaMMamu, HHOM rpadukoit 1 ux KOMOWHAIUAMY;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMK MO KPUTEPHUSIM, MPEUIOKEHHBIM YUUTENIeM WU
c(OpMYIIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JeilicTBHA:

BOCIIPpUHUMATL U (I)OpMyJIHpOBaTB CYXXIACHHUA B COOTBCTCTBUH C YCIIOBUAMH U LCIIAMU
O6H.[CHI/I$I, SICHO, TOYHO, TI'paMOTHO BbIpaXXaTb CBOI TOYKY 3pCHHA B YCTHBIX H



IIUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUsS 110 XOJY PEILEHUs 3aJa4d, KOMMEHTHPOBAThH
IIOJTy4ECHHBIN pe3yNbTarT;
e B Xo7e 00CYX/JEHUS 337aBaTh BOIPOCHI MO CYIIECTBY 00CYXIaeMOi TE€Mbl, POOIEMBI,
pelaeMon 3a1a4yM, BbICKA3bIBaTh UJEH, HALIEJICHHbIE HA NIOUCK PELIECHHUS, CONIOCTABIATh
CBOM CYXXJICHHS C CY)KICHHUAMHU JPYIHX YYaCTHHKOB JHajiora, OOHapyXHBaTh pa3indyue
U CXOJICTBO TMO3UIMHA, B KOPPEKTHOH (opme (OpMYyIHpOBaTh Ppa3HOTIIACUS, CBOU
BO3paXKECHMUS;
® [IPEACTaBIATh PE3YIbTAThl PELICHUS 3a/auyM, SKCIIEPUMEHTA, HCCIEAO0BAHUS, MPOEKTa,
CaMOCTOSITEJIbHO BbIOMpATh (QopmaT BBICTYIUIEHUS C Y4ETOM 3ajauy MpPE3eHTaluu U
0COOEHHOCTEH ayUTOPHH;
® [IOHMMAaTh U UCHOJI30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI IPU
pelIeHnH y4eOHbIX MaTeMaTHYECKHX 3a/ay;
® [IPUHUMATh L€b COBMECTHOM NI€ATENbHOCTH, IUIAHUPOBATh OPraHU3AlMI0 COBMECTHOM
paboThl, pacipenensTh BUJIbl padoT, J0roBapuBaThCs, 0OCYXKIaTh MPOLIECC U PE3YyIbTAT
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJIEH;
® y4acTBOBATh B IPYNIOBBIX popmax paboTh! (00CY)aAEHHS, 0OOMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI U JIPYTHE), BBIIOJIHATH CBOIO YaCTh PaOOTHI U KOOPJIUHUPOBATH CBOU JACHCTBUS
C PYrUMU YJIeHAaMU KOMaHJIbl, OLIEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOLIMH MPOAYKT
10 KpUTEPUSIM, CPOPMYITUPOBAHHBIM YHaCTHUKAMU B3aUMOJEHCTBHUSL.
PeryasiTuBHble yHUBEpcalbHbIE YUeOHbIE A€l CTBUA
Camoopranuszanms:
® CaMOCTOATEIbHO COCTaBIATH IUIAH, aJrOPUTM peUIeHHs 3aJayd (WM €ro 4acTh),
BBIOMpATh CIOCOO pelIeHUuss € Y4ETOM HMEIOUIUXCS PEecypcoB U COOCTBEHHBIX
BO3MO’KHOCTEH, apryMEHTUPOBAaTh M KOPPEKTHPOBATh BapUAHTHl PEIIEHUH C y4ETOM
HOBOM MH(MOpPMAITHH.
CaMOKOHTPOJIb, YDMOLMOHAILHBIA HHTEJIEKT:
® BIAJETh CIIOCOOAMHU CAMOIPOBEPKH, CAMOKOHTPOJIA Ipoliecca M pe3yibTaTa pelIeHus
MaTeMaTUYeCKOH 3a1auHu;
® [IpEIBUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPHU PELICHUU 33Ja4M, BHOCHUTb
KOPPEKTHBBI B JAEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENbCTB, HalEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;
® OIICHUBaThb COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTU IOCTABICHHOMN LIEU U YCIOBHSIM,
OOBSICHATH MIPUUYUHBI JOCTHKEHHSI MJIM HETOCTUKEHUS LIEIH, HaXO0AUTh OLIUOKY, 1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY.
INNPEJMETHBIE PE3YJIbTATbBI

K konmy oOyueHuss B 7 kJiacce oOydaroUIMiics IMOJIyYUT CJEIyIOLUe MpeIMETHbIe
pe3yibTaThl:

Pacnio3HaBate u3yuyeHHbIE TIeoOMeTpUYecKHe (UIypbl, OIpENeNATh HX B3aUMHOE
pacroyio)keHue, H300paxkaTb reoMeTpudecKkue (GUrypbl, BBIIOJIHATH YEPTEXKHU IO YCIOBUIO
3agaun. V3MepsaTh JMHEHHbIE W YIJIOBbIE BEJIMYMHBL. PemaTh 3agauu Ha BBIYMCICHHUE JJIMH
OTPE3KOB U BEJIMYHH YIJIOB.

Jlenatb rpyOyro OLIEHKY JMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B PEalbHOM JKU3HHU,
pa3MepoB MPUPOJIHBIX 00BEKTOB. PaznuuaTh pazmMepsl ITUX 0OBEKTOB IO MOPSAAKY BEINUHUHBI.

Crpoutb 4epTekH K F€OMETPUUECKUM 3a7a4aM.

Ilonb3oBaTbcsl NpU3HAKAMHU pPAaBEHCTBA TPEYrOJbHUKOB, MCIOIb30BaTh IPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PELLICHUH 3a]1ay.

IIpoBOIUTH JIOTHYECKUE PACCYXKAECHUS C UCIIOJIBb30BAHUEM T'€OMETPUUECKUX TEOPEM.

Ilonb3oBaTbcsl NpHU3HAKaMU pPaBEHCTBA IPSAMOYIOJbHBIX TPEYTOJIbHUKOB, CBOMCTBOM
MEJHMaHbl, IPOBEIEHHOW K THUIOTEHY3€ MPSAMOYIOJBHOTO TpPEYrOjbHHKA, B pEIICHUU
r€OMETPUYECKUX 3a/1a4.



OmnpenensaTh MapauIeabHOCTh HPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIe 00pa3yeT ¢ HUMH
cexymas. OnpenensiTh napauieIbHOCTh MPSMBIX C IIOMOIIBI PABEHCTBA PACCTOSIHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK APYroi IpsIMOM.

Pemrate 3agaun Ha kieTyaron Oymare.

[IpoBOANTH BBIYMCICHUS M HAXOAWTh YHUCIOBbIE W OyKBEHHbIC 3HAYCHHS YIJIOB B
F€OMETPUUECKUX  3aJjayax C  HCIOJIb30BAaHUEM CYMMbl  YIJIOB  TPEYTOJIbHUKOB U
MHOTOYI'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BAaHHBIX IPU IEPECEUYECHUU IBYX NapauIeIbHBIX
IIPSIMBIX CeKyIIel. Pemare npakTuyeckue 3a1a4n Ha HaX0KIEHUE YIJIOB.

BrnaneTs MOHATHEM F€OMETPUYECKOTO MECTa TOUEK. YMETh ONPENENATh OMCCEKTPUCY Yria
U CEepEUHHBINA NEPIEHIUKYIISAP K OTPE3KY KaK FEOMETPUUECKHUE MECTa TOUEK.

@opMyIMpOBaTh ONPEACIEHUS OKPY)KHOCTH M Kpyra, XOpJbl U JuaMeTpa OKPYKHOCTH,
MOJIb30BaThCS UX CBOMCTBaAMU. Y METh MPUMEHSTh 3TH CBOKWCTBA ITPU PEIICHUH 3a/ay.

Bnanerp moHsATHEM ONMUCAHHOW OKOJIO TPEYrOJbHUKA OKPY)KHOCTH, YMETh HaXOAUTh €€
ueHtp. Ilonp3oBaThcs pakTaMu 0 TOM, YTO OMCCEKTPUCHI YITIOB TPEYTrOJIbHHUKA MEPECEKAIOTCS B
OJIHOM TOYKE, U O TOM, YTO CEpPEAMHHBbIC MEPHEHIUKYISIPbl K CTOPOHAM TpPEYroJbHHUKA
IIEPECEKAIOTCS B OJHON TOUKE.

Biagete noHATHMEM KacaTeapbHOM K  OKPYKHOCTH, TIOJIb30BaTbCs TEOPEMOM O
MEePIEeHIUKYIIPHOCTH KacaTelbHOU U pajuyca, MPOBEAEHHOTO K TOYKE KacaHUs.

[lonb3oBaTbcsi MTPOCTEHIIMMU —TEOMETPUUYECKHMMH  HEpPaBEHCTBaMM, IIOHHMAaTh HX
MPAKTUYECKUI CMBICIL.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOEHHS C TOMOIIBIO IUPKYIISl U IUHEHKH.

K xonmy oOydyeHuss B 8 kiiacce OOydarOMIMICS TOJMYYUT CIEAYIONIAE TMPEIMETHBIE
pe3ynbTaThl:

Pacno3HaBaTth OCHOBHBIE BHJBI YETBIPEXYTOJIBHUKOB, MX AJIEMEHTHI, MOJb30BAThCS HX
CBOWCTBAMM NPU PEIICHUH T'€OMETPUUECKHUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOYKHM IE€peceueHUs] MeOuaH TpeyrojbHUKa (LIEHTpa Macc) B
peuieHun 3aay.

Bragete nonsiTHeM cpegHEl JIMHUM TPEYroJbHUKA M Tpalelnd, IPUMEHATh UX CBOMCTBA
NpU peIIeHUH TeoMeTpuueckux 3anad. [losnb3oBaThesi Teopemoil @aneca M TEOpeMOMl O
MPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHSTh UX Ul pELICHUs TPAKTUYECKHUX 3a]1a4.

[IpuMeHsTh NPU3HAKY 000U TPEYTOJIbHUKOB B PEIICHUH F€OMETPHUUECKUX 3a1a4.

[Tonb3oBarbest Teopemoii Iludaropa st pemeHUs TeOMETPUYECKUX M MPAKTHUECKUX
3ama4. CTpoUTh MaTEMaTUYECKYI0 MOJENb B MPAKTHYECKUX 3a/adax, CaMOCTOATENBbHO JeNaTh
YepTE)K U HAXOIUTh COOTBETCTBYIOIINE JJIUHBI.

Bragete NOHATHSMU CHHYCAa, KOCMHYCAa M TaHI€HCa OCTPOTO yrja MpsSMOYrOJbHOTO
TpeyroiabHuKa. [101630BaThCsl 3TUMU MOHATUSIMU JUIS1 PELLICHUS IPAKTUYECKUX 3a4a4.

Boruncnate  (pa3nuuyHbIMH - clloco0amu)  IJIOHIaAb  TPEYroJbHUKA W IUIOHIAAU
MHOTOYTOJIbHBIX  Guryp (monib3ysich, TA€ HEoOXoauMo, KalbKymstopom). Ilpumensars
MOJIYyYEHHbIE YMEHHUS B PAKTUYECKUX 3a/1a4ax.

Bragete NOHATHSAMH BIMCAaHHOTO M UEHTPAJIBHOIO YIJa, HCIOJb30BAaTh TEOPEMBI O
BIIMCAHHBIX yIJaX, yriiax MEXAy XopJIaMu (CEeKYIIMMHU) U yriie MEeXIy KacaTelbHOW U XOpAOon
IIPYU PELICHUH T€OMETPUUECKUX 3a1ad.

Bnagers MoOHATHEM ONHMCAHHOTO YETBIPEXYTOJIbHHUKA, MPUMEHATh CBOWCTBA ONMHCAHHOIO
YETBIPEXYTOJIbHUKA TP PEIICHNUH 33]au.

[IpuMeHATh MOJIydEeHHBIE 3HAHUS HA NPAKTHKE — CTPOUTH MATEMATUYECKHE MOJAEIH Ul
3aJjay peaJbHON MKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHUEM TOA00MS
U TPUTOHOMETPUH (IIOJIB3YACh, IJIe HE00X0AUMO, KaIbKYISITOPOM).

K konmy oOyuenHuss B 9 kJiacce oOydarouIMiics MOJYYUT CJEIyIOLIUE NpeAMETHbIS
pE3YIBTaThI:



3HaTh TPUTOHOMETPUYECKHE (YHKIMH OCTPHIX YIJIOB, HAaXOAUTh C HUX TOMOIIBIO
pa3aMyYHbIE  AJIEMEHThl  IPSIMOYIOJIBHOTO  TPEYrOJbHUKA  («PELIEHHE  IPSIMOYIOJIbHBIX
TPEyroJibHUKOB»). Haxoaute (C MOMOIIbIO KAJIBKYASATOPA) JUIMHBI U YIJIBI JUISI HETAOJMYHBIX
3HA4YCHU.

[Tonb3oBaTbes GopMyliaMu PUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUIS. HAXOXJAECHUS COOTHOILIEHUH MEXTy TPUTOHOMETPUUYECKUMU BETUUYUHAMHU.

Hcnonb30BaTh TEOPEMbl CUHYCOB U KOCHHYCOB JUISl HAXOX/IEHUS PA3JIUYHBIX 3JIEMEHTOB
TPEYroJbHUKA («pEIIEHUE TPEYroJbHUKOBY»), MPUMEHITh UX IPU PELIEHUU T'€OMETPUUYECKUX
3azad.

Bnaners nonstusiMu npeoOpa3oBaHus N0J00MUS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJ0OHBIX
¢uryp. [lonp30BaThcs CBOMCTBAMHU 1000 MPOU3BOJIBHBIX (DUTYP, YMETh BBIYHMCIIATH JJIHHBI U
HaXOJUTh YIJIbl Y MOJ0OHBIX uryp. IIpuMeHsaTh cBOICTBa MOJOOMS B MPAKTHUECKUX 3ajadax.
YMeTh NpUBOAUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOILIEM MUDE.

[lonb3oBaTbcst TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOpJ, O MPOU3BEICHUH OTPE3KOB
CEeKYIIUX, O KBaJpaTe KacaTeIbHOM.

[lonb3oBaThbcsi BEKTOpamH, MOHMMAaTh HUX T'€OMETPUYECKUH U (U3NYECKHI CMBICI,
MPUMEHATh UX B PEHIEHHM T'€OMETpUYEeCKUX M (usmdeckux 3anad. [IpumeHsTh ckanspHOE
MIPOM3BEICHNE BEKTOPOB I HAX0XK/I€HUS UIMH U YTJIOB.

[lonb3oBaTbcsi METOJOM KOOPAWMHAT Ha IIJIOCKOCTH, MPUMEHSTh €ro B pelIeHUuU
r€OMETPUYECKUX U MPAKTUYECKUX 3a]ad.

Bnagers moHATHSAMHM MpPaBUIBHOIO MHOTOYIOJIbHUKA, JJIUHBI OKPY)KHOCTH, JJIMHBI AYyTd
OKPY)KHOCTH M pPaJMaHHOW Mepbl yria, yMeTb BBIYMCIATH IUJIOLIAAb Kpyra U €ro dacreil.
[IpyMeHsTh MOTydYeHHbIE YMEHHS B IPAKTHUECKUX 3aadax.

Haxomuth ocu (wnu HEHTPBI) CUMMETPUH (DUTYp, MPUMEHSTH ABM)KEHHS IUIOCKOCTH B
MPOCTEUIINX CIydasiX.

[IpuMeHSTh MoJlydeHHbIE 3HAHUSI HA MPAKTHKE — CTPOUTh MATEMaTUYECKHE MOJAETH JUIs
3a/1a4 peajbHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOLIUE BHIYMCICHHS C IPUMEHEHHEM MOJ00us
Y TPUTOHOMETPUYECKUX (PYHKITHH (TIOJB3YSCh, e HEOOX0IUMO, KaTbKYISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
N | Hanmeroparme KosimyecTBo yacoB DJIeKTPOHHbIE
? Konr (nposbie)
n/ | pasaesios H TeM Beero M({)MePOJI TIpakTHYeCKn | oGha30paTebHbIE
II | Iporpammbl padoTHI e paboThbI pecypeb
[Ipocreiimme bubnuorexka [JOK
reOMETPUYCCKHUEC https://m.edsoo.ru/7f415e2
burypsl U ux e
1 CBOWCTBA. 14
N3mepenue
TCOMETPHUICCKUX
BCINYUH
bubmmoreka [{OK
2 | TpeyroabHUKA 22 1 https://m.edsoo.ru/7f415e2
e
[TapannensHbie bubnuoreka [JOK
3 | TpAMBIE, CymMMa 14 1 https://m.edsoo.ru/7f415e2
yIJI0B e
TpeyrojabHUKa
OKpyXHOCTb U bubnuoreka [JOK
4 | KDY 14 1 https://m.edsoo.ru/7f415e2
I'eomerpuuecku e
€ MOCTPOEHUs
[ToBTOpEHwUE, bubnuorexa [JOK
5 | 00o6meHue 4 1 https://m.edsoo.ru/7f415e2
3HAaHUU e
OBLIEE
KOJIMYECTBO
YACOB I10 68 4 0
I[TPOI'PAMME
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8 KJIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne | HammeHnoBanue
n/ | pa3aejioB M TeM Konrpo I[pakTHyeckn (mupporsre)
Bcero JIBHBIE o0pa3oBaTe/bHbIC
I NporpaMmbl paBoThi e paboThI pecypeb
bu6mmoreka [{OK
1 | YerbIp€XyrojabHUKU 12 1 https://m.edsoo.ru/7f417el
8
Teopema daneca u bubnuorexa [JOK
Teopema o https://m.edsoo.ru/7f417el
o | POTIOPIHOHATBHEI 15 1 8
X OTpe3Kax,
MoI00HbIE
TPEYTOJIBHUKH
[Tnomrane. bubnuotexa [JOK
Haxosxnenne https://m.edsoo.ru/7f417el
TIomaaen 8
3 | TPeYroJbHUKOB U 14 1
MHOTOYTOJIbHBIX
¢buryp. [Tnomann
Mo0OHBIX (huryp
Teopema ITudaropa bubnuorexa [JOK
4 | u Havama 10 1 https://m.edsoo.ru/7f417el
TPUTOHOMETPHUH 8
VYraw B bu6moreka [IOK
OKPY>KHOCTH. https://m.edsoo.ru/7f417el
Bnucannsie u 8
OTIMICaHHbIE
5 YETBIPEXYTOJIbHUKU 13 1
. KacarenbHbie K
OKPY>KHOCTH.
Kacanue
OKPY>KHOCTEH
ToBTopeHue bubmuoreka [JOK
6 ’ . 4 1 https://m.edsoo.ru/7f417el
0000111eHIE 3HAHUT 8
OBILEE
KOJIMYECTBO YACOB 68 6 0
I10 [TIPOTPAMME
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9 KJIACC

KosnuecTBo 4acoB DJIeKTPOHHBbIE
Ne | HaumenoBanue
n/ Pa3aeaoB M TEM KOHTPOHL HpaKanecxn (III/I(l)pOBLIe)
Bcero HbBIE o0pa3oBaTe/bHbIC
I NporpaMmbl padoTHI e paboThbI pecypeb
Tpuronomerpus. bubnuorexa [JOK
Teopembr https://m.edsoo.ru/7f41al
| | KOCHHYCOB H 16 1 2¢C
CHUHYCOB.
Pemenue
TPEYrOJIbHUKOB
[IpeobpazoBanu bubnuotexa [JOK
e moaoous. https://m.edsoo.ru/7f41al
2 | Merpuueckue 10 1 2C
COOTHOIIICHUS B
OKPYXHOCTH
bu6moreka [IOK
3 | Bekropsl 12 1 https://m.edsoo.ru/7f41al
2
JlexapToBBI bubnuorexa [JOK
4 | KOOpJAMHATHI HA 9 1 https://m.edsoo.ru/7f41al
IIJIOCKOCTH 2C
[IpaBunbHBIC bubnuorexa [JOK
MHOTOYTOJIbHUK https://m.edsoo.ru/7f41al
u. Jlnuna 2C
5 | OKpY)KHOCTHU U 8
IJIoUaaAb Kpyra.
Brruncienue
wiIoniaaei
bu6mmoreka [JOK
6 JlprokceHus 6 https://m.edsoo.ru/7f41al
IJI0CKOCTH 2
[ToBTOpEHME, bubnuoreka [JOK
7 000011EHME, 7 9 https://m.edsoo.ru/7f41al
cUCTeMaTU3aIHs 2c
3HAHUM
OBUIEE
KOJIMYECTBO
YACOB I10 68 6 0
I[TPOTPAMME
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