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MNOACHUTEJIBHASA 3AIINCKA

I'eomeTpusl Kak OJMH U3 OCHOBHBIX Pa3JeiOB LIKOJIbHOM MaTEMaTUKH, UMEIOIINUNA CBOEH
LEJIbI0  00ECleYnUTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYp, HUX OTHOLIEHMH M B3aUMHOE
pacrooKeHUe, ONUPAcTCd Ha JIOTMYECKYH0, JOKa3aTCNIbHYH JUHUI0. L[eHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro 00pa30BaHUs 3aKIIOYAETCsl B TOM, YTO 00YyJarOLIHiics
YUUTCS TMPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIACHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaThb MCTUHHBIC YTBEPKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJHUTH
paccyKIeHUs «OT IMPOTUBHOI0», OTINYATh CBOMCTBA OT MPU3HAKOB, ()OPMYJINPOBATh OOpaTHbIE
YTBEPKACHHUS.

Bropoil nenbro u3ydeHuss rTeOMETPUH SBIISETCS UCIIONIb30BaHUE €€ KaK MHCTPYMEHTa IIPU
pPEIICHUN KaK MaTeMaTH4YeCKUX, TaK M IPAKTHUYECKHUX 3a/lad, BCTPEUAIOIUXCS B pealbHOU
Ku3HU. OOydaroluiics TODKEH HAy4YMThCS OIPENEeNIUTh I'€OMETPUUECKYI0 (QUrypy, ONUCaTh
CJIOBaMH JIAHHBIM YEPTEXK WIM PUCYHOK, HAWTH IUIOLIA/b 3E€MEJIBHOTO y4acTKa, pAacCUUTaTh
HEOOXOAMMYIO [UITMHY OITOBOJIOKOHHOTO KaOenst win TpeOyeMble pa3Mepbl Tapaxa s
aBTOMOOMJIL. DTOMY COOTBETCTBYET BTOpAs, BHIUMCIMTENbHAS JIMHUS B U3yYCHUU I'€OMETPHUM.
[Ipu pemeHun 3agay  MPAKTHUECKOrO  XapakTepa OOYyYaroIMMHCS  y4yUTCS  CTPOUTH
MaTEMAaTUYECKUE MOJCIN pPEAJIbHBIX JKU3HEHHBIX CHUTyallMi, NPOBOJUTH BBIYUCICHUS U
OLICHUBATh aJIEKBATHOCTb ITOJIy4EHHOT'O pe3yibTara.

KpaiiHe Ba)XHO TOJUEPKUBATH CBA3H T€OMETPUU C JAPYTMMHU YYEOHBIMH TPEIMETaMH,
MOTUBUPOBaTh  MCIIOJIB30BaTh  ONPEACICHHUS  TIeOMETpPUYECKUX  (GUryp U IMOHATHH,
JIEMOHCTPUPOBATh IPUMEHEHHE MOJYUEHHBIX YMEHHUH B (PU3MKE U TEXHHUKE. DTHU CBSI3U Haubosee
ApKO BUJHBI B TeMaX «Bektopbsl», « Tpuronomerpuyeckue cooTHoOIEHU», «MeTo KoopauHaT»
u «Teopema [Tudaropar.

VYuebubiit kKypc «l'eomeTpus» BKIIOYAET CIEIYIOIME OCHOBHBIE Pa3elibl COAEPIKAHUS:
«['eomerpuueckue ¢Gurypsl M uX CBOHCTBay, «M3MepeHHEe TIeOMETPUYECKHX BEIHUUHY,
«/lexapToBBl  KOOpAMHATBl Ha  IJIOCKOCTW», «BekTopbl», «JIBUXKEHHS  IUIOCKOCTHY,
«IIpeoOpazoBanus MOJ00U».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB
(2 yaca B Heneno), B 8 kimacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 68 yacos (2 vaca B
HEJIEIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Hauanbubele noHsTus reomerpuu. Toduka, mpsiMas, OTPE3OK, Jdyd. Yroi. Buasl yrios.
BeprukanbHele W CMeXHBIE yribl. buccexkrpuca yrma. JlomaHas, MHOrOyrojbHUK.
[TapaymienbHOCTD U NEPIEHAUKYIIPHOCTD IPSIMBIX.

Cummerpuunbie purypbl. OCHOBHBIE CBOMCTBA 0ceBOM cummeTpun. [Ipumepsl cuMMeTpun
B OKPY’KAIOIIEM MUDE.

OcHOBHBIE TIOCTPOEHHUS C IIOMOIIBIO LMPKYIs M JuHelku. TpeyronbHuk. Beicora,
MenuaHa, OMCcCeKTpHca, UX CBOMCTBA.

PaBHOOeApeHHBII U PABHOCTOPOHHUHN TPEYroNbHUKH. HepaBeHCTBO TpeyronbHUKA.

CpoiicTBa M TpHU3HAKH DPABHOOEAPEHHOrO TpeyroipHUKa. [Ipu3HakM paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M IPU3HAKU MapajuleNbHbIX NpsMbIX. CymMMa yrioB TpeyrojbHUKA. BHemHue
YIJIbl TPEYTOJIbHUKA.

[TpsimoyronbHbI TpeyroiabHUK. CBOWCTBO MeAMAaHbl IMPSIMOYTOJIBHOIO TPEYroJbHUKA,
IIPOBEAEHHOW K runoreHyse. [Ipu3sHaku paBeHCTBA IIPAMOYTOJIBHBIX —TPEYrOJIBHHUKOB.
[IpssiMOYyTOJIbHBIN TPEYTOJIBHUK C YIiioM B 30°.

HepaBeHcTBa B reOMETpUN: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOH,
Teopema o OoJblIeM yrie u 0oJbIeil CTOPOHE TPEYTroabHUKA. [lepreHanKyIsp 1 HaKJIOHHASL.

I'eomeTpuyeckoe MeCTO TO4YEK. buccexkrpuca yrina M CEpeaUHHBIA NEPIEHIUKYISP K
OTpE3KYy KaK F€OMETPHUYECKHE MECTa TOYEK.

OkpyXHOCTb M KpyI, XOopJa M JAMaMeTp, MX CBOMCTBa. B3amMHoe pacrnosiokeHne
OKpyXHOCTH M npsiMoil. KacatenbHas u cexymas K oKpyx HOCTU. OKpYyX HOCTb, BIIMCaHHAas B
yroi. BrimcanHas u onmcaHHas OKpY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYerslpéxyronpauku. [lapamnenorpamm, €ro Hnpu3HAaKM U CBOMCTBA. YacTHbBIE cCiydau
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpHU3HAKU U cBoicTBa. Tpamenus,
paBHOOOKas Tpanenus, e€ cBoiicTBa U mpu3Haku. [IpsMoyronbHas Tpanenus.

Meton ynBoenuss menuansl. LleHTpanbHas cummerpus. Teopema Paneca u Teopema o
IPOMOPLUOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPeYrojabHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHuKa.

[Tonobue TpeyronbHUKOB, KO3 uiueHT noaodus. [IpusHaku mogo0Ousi TpeyroabHUKOB.
[TpuMeHeHne NOA00MS TPU PELICHUH MPAKTUYECKUX 3a/1ay.

CaolicTBa miomaae reomerpuueckux ¢uryp. @opmyisl I IJIOUAAW TPEYrojJbHUKA,
napajiejgorpamma, pom6a u Tpanenun. OTHOIIEHUE TUIOMAAeH MoI00HBIX GUTyp.

Brruucnenue niomiaaeil TpeyroibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare.

Teopema Ilucdaropa. IIpumenenue Teopemsl Iludaropa mpu permeHuN MPaKTUYECKUX
3ajad.

CuHyc, KOCHHYC, TaHT'€HC OCTPOrO yIja MNpsSMOYIOJbHOTO TpeyrojibHuKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpudeckue pyHkmuu yrios B 30, 45 u 60°.

Brincannble M LEHTpalbHBIE YIJIbI, YTOJ MEXIY KacaTelbHOM M XOpIOW. YTIBI MEXAY
XOopAaMM UM CEeKylMMHM. BrnucaHHble W  ONMCaHHBIE UYETBIPEXYTONBHMKH. B3aumHoe



pacmoyiokeHue AByX OKpyxkHocted. Kacanme okxpyxHocteit. OOmme kacaTtelbHbIE K JBYM
OKPY>KHOCTSIM.
9 KUIACC

Cunyc, kocuHyc, TaHreHc yrioB or 0 go 180°. OcCHOBHOE TPHUTOHOMETPUUECKOE
TOX/1eCTBO. DOPMYIIbI IPUBEICHUS.

Pemenune tpeyronpHukoB. Teopema KOCHMHYCOB M TeopeMa CHHYCOB. PermieHnue
MIPAaKTUYECKHX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[TpeoOpazoBanue nonodus. [Togodue coOOTBETCTBEHHBIX SJIEMEHTOB.

TeopeMa o mpou3BeEHUN OTPE3KOB XOPJI, TEOPEMBI O ITPOU3BECHUN OTPE3KOB CEKYIIHUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bektop, miuHa (MOAYNb) BEKTOpa, COHANpaBICHHBIE BEKTOPHI, MPOTHBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIE€palUHd Haj
BekTOpaMu. PasiioxkeHue BEKTOpa Mo JIByM HEKOJUIMHEapHbIM BekTopaMm. KoopaumHaTel BeKTOpa.
CxkansipHO€ MPOU3BEICHUE BEKTOPOB, TPUMEHEHHUE ISl HAXOXKJACHUS IJIUH U YTJIOB.

JlekapToBbl KOOpJAMHATHI HA IUJIOCKOCTH. YPaBHEHUS TMpPsSMOM U OKPYKHOCTU B
KOOPJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U NMPSAMBIX. MeToa KOOpAMHAT U €ro IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJBHUKH. JJTMHA OKPYKHOCTHU. ['pajlycHas U paJuaHHas Mepa yria,
BBIYHCIICHHE JITMH AYT OKpykHOcTel. [Imomane kpyra, cektopa, CerMeHTa.

JIBUKEeHMsI TNIOCKOCTU U BHYTPEHHHE CUMMETpHUH QUryp (31eMeHTapHbIe IPeCTaBICHNUS).

[TapayutenpsHbIil nepenoc. 11oBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE Pe3yJabTATBI OCBOCHHUS MPOrpaMMbl ydeOHOro Kypca «l'eomerpus»
XapaKTePU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MpOSIBJICHUEM HWHTEpeca K NPOLUUIOMY UM HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMXKEHHSM PpPOCCHUMCKMX MAaTEMaTUKOB H POCCHUUCKOU
MaTeMaTUYECKOM IIKOJIbI, K UCIOJb30BAHUIO TUX JOCTHUKEHUH B IPYTUX HAYKaX U MPUKIATHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpakJIaHWMHA W peau3allid €ro IpaB.,
MPEACTABICHHEM O MAaTEMaTUYeCKHX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBIICHUH, MPOLIEyp TPaKIaHCKOro o0IiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OO0CYXXJIEHUIO ITUYECKUX MPOOJIEeM, CBA3AHHBIX C MPAKTHUYECKUM HPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3THUYECKUX IMPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAoBO€E BOCIMTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTHUE B PEIICHUM MPAKTUYECKUX 3a]ad MaTeMaTH4YeCKON
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOT0 00pa30BaHUs Ha MPOTSIKEHUU BCEH
JKU3HH JIJIs1 YCTIEITHOM Mpo(deCCHOHATBHOM IEATETbHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPDOM M TIOCTPOCHUEM WHIUBUAYAIHHOM TpPAaeKTOpUU OOpa3oBaHUs U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEI;

4) acTeTHYECKOE BOCIIUTAHHE:

CITOCOOHOCTBIO K HSMOIIMOHAJIBHOMY M JCTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYK/ICHUIM, YMEHUIO BUJETh MAaTEMAaTHUECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIIMEH B NEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKa, NPHUPOABI M 0OIIecTBa, MOHHUMaHUEM
MaTeMaTHUYeCKON HayKH Kak c(epbl UYelIOBEYECKON MNeATeIbHOCTH, JTAloB €€ pPa3BUTUS U
3HAUMMOCTH JJIs1 Pa3BUTHUS [IUBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTEeMaTUKH U MaTeMaTUYECKOU
KyJIbTypOH KaK CpEICTBOM T[IO3HAHUS MHpa, OBJAJCHHUEM MPOCTEUIINMH HaBBIKAMU
HCCJIEI0BATENLCKOM JIEATETbHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopMHpOBaHMEe  KYJbTYPbl  310POBbS M
3MOLMOHAJIBHOIO 0JIArONOJIYYH S :

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKUE 3HAaHMUSI B HMHTEPECAX CBOETO 3/I0POBBS,
BEJICHUS 37J0POBOTO 00pa3a >KM3HU (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIM PEKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3ndeckas aKTHUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBhIKa pedIeKcuw,
MpU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPYroro 4elIoBeKa;

7) IK0JI0rMYecKoe BOCIIMTAHUE:

OpHUEHTAIMEH HAa MPUMEHEHWE MaTEeMaTWYECKMX 3HAHWM IS pelieHus 3ajad B 00JacTh
COXPAHHOCTH OKPYXKAIOIIEH cpefbl, TUIAHUPOBAHUS MOCTYIKOB M OLIEHKM HMX BO3MOXHBIX
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HOCJEICTBUM Il OKpY’Karollled Cpelibl, OCO3HAHHEM TIJI00aIbHOTO XapakTepa 3KOJIOTMYECKHX
npo0JeM U MyTel uX pereHus;

8) aganTanusa K H3MEHAIMMCS YCJI0BHSAM COLHAILHON M IPUPOAHOI cpelbl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBMSIX HEOIPEIECIEHHOCTH, MOBBIIICHUIO YPOBHSA CBOEH
KOMIIETCHTHOCTH 4€pe3 MPAKTHUUYECKYIO ACATEIbHOCTh, B TOM YUCIIE YMEHHUE YUUTHCA Y APYTUX
Jro/iel, MpuoOpeTaTh B COBMECTHOW JIESITEIbHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIUU U3
OIIBITA IPYTUX;

HE00X0UMOCTBIO B ()OPMHUPOBAHUM HOBBIX 3HAHHM, B TOM 4ucie (HOpMYyIUpOBaTh UIEH,
HOHATHS, TMIIOTE3bl 00 00BEKTaX M SBJICHMAX, B TOM UHUCIIE paHEEe HEM3BECTHBIX, OCO3HABaTh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYKD CHUTYallMI0, BOCIIPUHUMATb CTPECCOBYIO
CUTYallU}0 KakK BbI30B, TpeOylOLIUIl KOHTPMEp, KOPPEKTUPOBAaTh NPUHUMAEMble pEIIEHUS U
neicTBus, GopMyJIMpoOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

ba3oBble 1ornyeckue nelicTBUs:

® BBUIBJISATh M XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKU MaTEMAaTHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHWHA MEXAY MOHATHIMH, (OPMYIUPOBATH ONPEACICHUS MOHSATHH,
yCTaHaBJIMBATh CYNIECTBEHHBIN MPU3HAK KiIacCU(UKALMU, OCHOBAHUS /ISl 0000IEHHS 1
CpaBHEHMsI, KpUTEPUH [TPOBOIMMOIO aHAIN3a,;

e BOCIpPHUHHMMATbH, (HPOPMYJIHPOBATb U IMPEOOPA3OBBIBATH CYXKIACHUS: YTBEPAUTEIbHBIE U
OTpHILIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

® BBIABIATH MAaTEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IMPOTHUBOpEUUs B (pakTax,
JAHHBIX, HAONIOJEHUSAX M YTBEPXKACHUSAX, MNpeJlaratb KPUTEPUU Ui BBIABICHHS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JenaTh BBIBOJBI C HUCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

e pa30bupath JOKa3aTeIbCTBA MATEMATUUECKUX YTBEPXkKAECHUH (MpsAMbIE U OT MPOTUBHOTO),
MPOBOJAMTH CAMOCTOSATEIBHO HECIOXKHBIE JI0OKa3aTelNbCTBAa MAaTeMaTUYEeCKUX (PaKToB,
BBICTPAaNBaTh apryMEHTAUIO, TIPUBOJUTH MPUMEPHl M KOHTPIPHUMEPHI, 00OOCHOBHIBATH
COOCTBEHHBIE PACCYKACHUS;

e BbIOMpaTh cHocoO pemieHUs ydyeOHOW 3ajauv (CpaBHMBAThb HECKOJIbKO BapHUaHTOB
peleHus, BbIOMpaTh Haubosee MOAXOIAMINN C y4ETOM CaMOCTOSITEIbHO BBIJEIEHHBIX
KpUTEPUEB).

ba3oBble nccienoBarebckne 1eiCTBUSA:

® CMOJNB30BaThb  BONPOCHI  Kak  MCCIENIOBAaTEIbCKUN  MHCTPYMEHT  IO3HAHUS,
(dbopMyIupoOBaTh BOMPOCHI, (PUKCUPYIOIINE MPOTUBOPEUNE, IPodIeMy, CaMOCTOSITETHLHO
yCTaHaBJIMBAaTh UCKOMOE M JIaHHOE, (OPMHMPOBATH TMIIOTE3Y, apryMEHTHPOBATH CBOIO
MO3UIUI0, MHEHHE;

® [IPOBOJIUTH IO CAMOCTOSTEIBHO COCTaBICHHOMY IUIAHY HECJIOXHBIH DKCIEPUMEHT,
HEOOJIbIIIOE  HCCIEIOBAHWE TI0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYecKOoro
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOO0M;



camMoCTOsITeNbHO  (hopMynupoBarh 00OOIIEHHMsST MW BBIBOJBI IO  pe3ylbTaTam
NPOBEAEHHOTO HAOJIONEHHS, WCCIEIOBAHUS, OLEHHWBATh JOCTOBEPHOCTH IOTYYECHHBIX
pe3yJIbTAaTOB, BEIBOJIOB U OOOOIICHHMIA;

IPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHUE MPOIIECCA, a TAK)KE BBIIBUIaTh HMPEANOI0KECHUS
0 €ro pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pabora ¢ unopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTD U M30BITOYHOCTH MH(POPMALINH, TaHHBIX, HEOOXOIUMBIX IS
pelIeHNs 3a1a4H;

BBIOMpPATh, AHAIM3UPOBATH, CHUCTEMATHU3UPOBATh M MHTEPIPETUPOBATH WH(POPMALUIO
pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;

BBIOMpATh (OopMy IpeACTaBIeHUS WHPOPMAMK U WLIIOCTPUPOBATH PElIacMble 3a/1aun
CXeMaMH, AuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAAEKHOCTh MH(OPMAIMH MO KPUTEPHUSAM, MPEUIOKEHHBIM YUUTEIEM WA
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENILHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCIIPUHHUMATh M (OPMYIHPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSMH M IECISIMU
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaThb CBOI TOYKY 3PEHHS B YCTHBIX H
NUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 1O XOAY PELICHUs 33Jaud, KOMMEHTHPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X07e 00CYXKIEHUs 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOil TE€MbI, TIPOOIEMBI,
pernraeMoi 3aJa4uu, BHICKa3bIBaTh MJICH, HAIICIICHHBIC HA MMOUCK PEIICHHUS, CONOCTABISATh
CBOM CYXJICHHSI C CYXJIEHHSIMHU JIPYTrHX YYaCTHUKOB JUAIIOra, OOHAPYKUBATh pa3linune
U CXOJICTBO MO3WIMH, B KOPPEKTHOW ¢opme (OpMYyIHpPOBATH PA3HOTIACUS, CBOU
BO3PAXKCHHUS;

NPEICTaBIATh PE3YJIbTATHI PEIICHUS 3a7a4yM, SKCIEPUMEHTA, UCCIEIOBAaHMSA, MPOCKTA,
CaMOCTOSITENIFHO BBIOMpaTh (OpMAT BBICTYIUIEHUS C YYETOM 3a/1ad TPE3CHTAlUU U
0COOEHHOCTEH ayTUTOPUH;

MIOHMMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHANBUAYAILHOW pabOTHI IpH
peleHnH y4yeOHbIX MaTeMaTHYeCKUX 3ajiay;

NPUHUMATD 1I€JTb COBMECTHOHM NESTEeIHbHOCTH, IJIAHWPOBATh OPTaHU3AIUI0 COBMECTHON
paboThl, pacnpeAesTh BUAbl paboT, 10roBapuBaThCs, 00CYKIaTh MPOLECC U PE3yJIbTaT
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBAaTh B IPYNIOBBIX (hopMmax paboThl (00CykaeHNsI, 0OMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI U IPYTHUE), BBITIOIHITH CBOIO YacTh PabOTHI M KOOPIUHHPOBATH CBOM JICHCTBHSA
C IpYT'MMH YJI€HAMH KOMAaH/bI, OIEHHBATh Ka4eCTBO CBOETO BKJIaJa B OOIIUI MPOIYKT
10 KPpUTEPHSIM, CHOPMYITMPOBAHHBIM yYAaCTHUKAMHU B3aUMOCHCTBUS.

PerJIHTI/IBHLIe YHUBEPCAJBHBLIC y'{eﬁm,le JelcTBUSA

Camoopranusauus:

CaMOCTOSITENIbHO COCTaBJIATh IUIaH, QJITOPUTM pelIeHus 3agaud (WIK €ro 4YacThb),
BbIOMpaTh CHocoO pemeHuss ¢ Y4ETOM HMEIOLIUXCS PECYpCcOB U COOCTBEHHBIX
BO3MO>XHOCTEM, apryMEHTHpPOBaTh M KOPPEKTHPOBATh BAPUAHTBI PELIECHUI C Yy4ETOM
HOBOH MH(pOpMAIHH.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



e BJAJETh CIIOCOOAMHU CAaMONPOBEPKH, CAMOKOHTPOJIA IMpoIlecca M pe3yabTara PelIeHus
MaTeMaTH4YeCKOM 3a7auM;

® TpenBUAETh TPYAHOCTH, KOTOPBHIE MOTYT BO3HUKHYTH IPH PEHICHHH 337a4H, BHOCHTH
KOPPEKTHUBHI B JEATEIHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWJCHHBIX ONIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OIICHMBAaTh COOTBETCTBHUE pPE3yJbTaTa JIEATEIBHOCTH MOCTABICHHOW IIEIH U YCIOBHUSM,
OOBSICHATH MPUYUHBI JOCTHKEHHSI HJIM HETOCTHKEHUS LIEJIH, HAXOAUTh OIINOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 7 kJacce OOydaroUmMiics MOMYYHUT CIEIYIONIUE IMPEIMETHBIE
pe3yibTaThl:

Pacnio3HaBaTh UM3ydeHHbIE TE€OMETpPHUYECKHE (UIYpbl, ONpPENENsATh HUX B3aUMHOE
pacroyio’)keHue, HU300pakaTb I'e€OMETpUUYECKHE (UIYphl, BBIIOIHATH YEPTEXKU IO YCIOBUIO
3amaun. M3MmepATh JIMHEWHBIE W YIUVIOBBIE BEIMYMHBL. Pemare 3a1ayd Ha BBIYMCICHHUE JUIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jenatb rpyOyro OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIWYMH NPEIMETOB B PEAIbHON KU3HH,
pa3sMepoB MPUPOJHBIX 00BEKTOB. PazinnuaTh pa3mMepsl ’TUX 0OBEKTOB 110 MOPAAKY BEITUYHHBI.

Ctpoutb 4epTeKH K F€OMETPUUECKUM 3a/1a4aM.

Ilonb30BaTbcs MNpPHU3HAKAMHM PABEHCTBA TPEYIOJBHHMKOB, MCIOJB30BaTh IIPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PELICHUH 33/1a4.

ITpoBOAUTH OTMYECKHUE PACCYXKIECHUS C UCIIOIB30BAHUEM I€OMETPUUECKUX TEOPEM.

Ilonb30BaTbcs MpPU3HAKAMU PABEHCTBA IPSIMOYIOJBHBIX TPEYrOJBHUKOB, CBOMCTBOM
MEJUaHbl, IPOBEAEHHOW K THUIIOTEHY3€ IPAMOYTOJIBHOTO TPEYrOJIbHUKA, B PELICHUH
TEOMETPUYECKUX 3a]au.

OnpeaensaTs NapaieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpBhIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensTh NapauieIbHOCTh MPSAMBIX C TIOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSAIMOM 10 TOYEK JPYroy IpsiMOiA.

Pemmarp 3a1aun Ha kieT4aroit Oymare.

[TpoBOIUTH BHIUMCIEHUS M HAXOAWUTh UHUCIOBbIE M OYKBEHHbIE 3HA4YE€HUs YIJIOB B
FEOMETPUYECKMX  3aJa4aXx C  HUCIOJIB30BAHUEM CYMMBI  YIVIOB  TPEYIOJbHHUKOB U
MHOTOYT'OJIbHUKOB, CBOWCTB YTIJIOB, OOpa30BaHHBIX IpH IEPECEUECHUU MABYX NapalieIbHbIX
IpsIMBIX ceKyllel. PemaTs npakTnyeckue 3aaun Ha HaX0XKJIEHUE YIJIOB.

Brnaners moHsATHEM r€OMETPHUECKOTO MECTa TOYEK. Y METh OINPeeNIATh OUCCEKTPUCY yIia
Y CEPEIMHHBIN NEPIEHAUKYIIAP K OTPE3KY KaK TEOMETPUUYECKHE MECTA TOYEK.

DopMynMpOBaTH ONPEACIICHHUS] OKPYKHOCTH M Kpyra, XOpAbl U JuaMeTpa OKPYKHOCTH,
II0JIB30BATHCS UX CBOMCTBAMU. Y METh IPUMEHSTH 9TH CBOKWCTBA IIPU PEILICHUU 3a/ad.

Bragers moHATHEM ONUCAaHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMEThb HaxXOAWTH €€
ueHTp. [loap3oBaThCcs pakTamMu 0 TOM, YTO OMCCEKTPHUCH! YIIIOB TPEYToJbHUKA MEPECEKAOTCS B
OJIHOW TO4YKE, MU O TOM, 4YTO CEpPEAUHHBbIE MNEPIEHIUKYJISAPbl K CTOPOHAM TpPEYrOJIbHUKA
[IEPECEKAIOTCS B OJIHOM TOUKE.

Brnagerp nOHATHEM KacaTeNpHOM K  OKPY)KHOCTH, IIOJb30BaTbCsl TEOPEMOM O
MEPIEHANKYIISIPHOCTH KAcaTEeIbHOM U painyca, IPOBEAEHHOTO K TOUKE KACAHMUS.



[Tonp3oBaTbcs MPOCTEMINMMM  T€OMETPUYECKMMH HEpPaBEHCTBAMH, IIOHUMATh MX
IIPAKTUYECKUM CMBICIL.

[TpoBOAMTH OCHOBHBIE T€OMETPUUECKHUE IIOCTPOEHUS C IOMOIIBIO LUPKYJIS U JINHEHKH.

K konmy oOyuenuss B 8 kjacce oOydaromuiics MHOJYYUT CIEIYIOLIUE MpPEeIMETHbIE
pe3yJbTaThI:

PacriozHaBaTh OCHOBHBIE BUJBI YETBIPEXYTOJIBHUKOB, MX 3JIEMEHTHI, IOJb30BaThCA HX
CBOICTBaMM IpU PELIEHUH FEOMETPUUECKUX 3a/au.

[TpuMeHATH CBOWCTBA TOYKM IIE€PECEUYEHUS MEIMAH TPEYroibHUKa (LEHTpa Macc) B
pELIeHUH 3ajay.

Bnagers nonstuem cpenHel JTMHUM TPEYrOJIbHUKA M TPANELUH, IPUMEHSITh UX CBOWCTBA
IIpU pPELICHUM TreoMerpudeckux 3anad. llomb3oBarecs Teopemon Pameca U TEOpEMOU O
IPONOPLHUOHATIBHBIX OTPE3KAX, IPUMEHSTh UX IS PEIICHUS IPAKTUUYECKUX 3a1ady.

[TpuMeHATH pU3HAKK OO0 TPEYTOJIBHUKOB B PEIIEHUH FEOMETPUYECKUX 3a/1ay.

[Tons3oBatbesi Teopemoi [Iudaropa ans pemieHUs T€OMETPUYECKUX U MPAKTHYECKHX
3a7a4. CTpOUTh MaTeMaTHYECKYI0 MOJIE]b B MPAKTUYECKUX 3a/adax, CaMOCTOSATEIbHO JeJaTh
4epTEXK U HAXOAUTh COOTBETCTBYIOIINE JAJTUHBI.

Brnaners moHATHSAMH CHHYCAa, KOCHMHYCa W TaHI€HCa OCTPOro yrjia HpsSMOYIOJIBHOTO
TpeyroiabHuKa. [1071630BaThCS 3TUMHU MOHITUSMH ISl PEILICHUS TPAKTUUECKUX 3ajau.

Berumcnate  (pa3snmuyHBIMEH - crIOcO0aMM)  IUIONIAAb  TPEYroJbHUKA W IUIOHIAIU
MHOIOYTOJIbHBIX ~ (uryp (monb3ysch, I/€ HEOOXOIUMO, KaylbKynaropoMm). [IpumeHsTh
HOJIy4EHHbIE YMEHUS B IPAKTHUUECKUX 3ajayax.

Brnagers NOHATHAMM BOMCAHHOTO U LIEHTPAIbHOIO YIJIA, HCIOJB30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEXIY XOpJaMu (CEKyLIMMH) U YIile MEXay KacaTelbHOH U XOpaoi
IPY PELICHUH F'eOMETPUYECKUX 3a/1a4.

Brnaners moHsATHEM ONMCAHHOTO YETHIPEXYTONBbHUKA, IPUMEHITh CBOMCTBA OMUCAHHOTO
YEeTHIPEXYTOJIbHUKA NIPU PELICHUH 33/1a4.

[TpuMeHsTh NOyYyeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTHYECKHE MOJENH AJIs
3aJa4 peaJbHON KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BHIYMCIEHUS ¢ TPUMEHEHHEM 11010015
U TPUTOHOMETPHH (I0JIB3YSACH, I71€ HE0OX0AUMO, KAIbKYISATOPOM).

K xoniy oOydeHuss B 9 kJjacce 0OOydYarOMMICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE
pe3yJIbTaThI:

3HaTh TPUTOHOMETpPHUECKHE (YHKIMM OCTPHIX YIJIOB, HAXOAUTh C MX IOMOUIbIO
pasiyHble  BJEMEHThl  MPSIMOYIOJbHOTO  TPEYrojbHHKA  («pEelIeHHe MPSIMOYTOJbHBIX
TPEYroJabHUKOBY»). HaxoauTh (¢ MOMOIIBI0 KaJbKYISITOpa) JUIMHBI U YIJIbl 7S HETaOJIUYHBIX
3HA4YCHU.

[Tonp3oBaTbest popMysaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOKIEHHSI COOTHOIIEHNI MEXly TPUTOHOMETPHUYECKUMH BETUYHHAMH.

Hcnonb30BaTh TEOpPEMbl CUHYCOB M KOCHHYCOB JUISl HaXOXK/IEHUS Pa3IUYHBIX 3JIEMEHTOB
TpPEeYrojbHUKa («pelIeHue TPEyroJbHUKOB)»), MPUMEHITh UX MPU PELIEHUH TeOMETPUYECKHUX
3azad.

Brnaners noHsATHSAMEU MTpeoOpa3oBaHus MOAOOMS, COOTBETCTBEHHBIX JIEMEHTOB IMOJA0OHBIX
¢uryp. IloapzoBaThCs CBOMCTBAMU MMO00MS TPOU3BOIBHBIX (DUTYP, YMETh BBIYUCIIATH JAJIUHBI U
HAXOJUTh YIJbl Y oJ00HBIX Quryp. I[Ipumensars cBoiicTBa moo0us B MpaKTUYECKUX 3a/iadax.
YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (PUTYP B OKpPY’KAIOIIEM MUpE.

ITonp30BaTbes TeOpeMaMu O MPOU3BEAECHUU OTPE3KOB XOpJ, O MPOU3BEIEHUM OTPE3KOB
CEKYIIHX, O KBaJpaTe KacaTeJIbHOM.



[Tonmp30BaThbCcst BEKTOpaMH, IMOHUMATh HMX TE€OMETPUYECKHMA € (PU3MUECKHH CMBICT,
NPUMEHSTh UX B PEHICHUH TEOMETPUYECKHX M (u3mueckux 3amad. [IpuMeHsTh CKaaspHOe
IIPOU3BE/ICHUE BEKTOPOB AJIs1 HAXO0XACHUS JUIMH U YIJIOB.

[lonb3oBaTbcss METOAOM KOOpPAMHAT HA IJIOCKOCTH, IPUMEHATh €ro B PELICHUH
F€OMETPUUYECKHUX U MTPAKTUYECKUX 3a/1a4.

Bianers moHATHAMH MPAaBUIBHOIO MHOTOYTOJbHUKA, JTMHBI OKPYKHOCTH, JUIMHBI AYTH
OKPY>KHOCTH M PpaJuaHHON MeEpbl YIJIa, YMETh BBIUMCIATH IUIOMIAAh KpPyra M €ro 4acreu.
[IpuMeHATh MOTyYEHHbIE YMEHHUS B IPAKTUYECKUX 3a7a4ax.

Haxomuth ocu (WK HEHTPBI) CUMMETpPUH (UTYp, TPUMEHSATH ABM)KEHUS IUIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.

[IpuMeHATh MOJIy4eHHbIC 3HAHUSI HAa MPAKTUKE — CTPOUTH MATEeMaTHUYECKUE MOJECIH IS
3aJa4 peajbHON KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS C IPUMEHEHUEM MO00MS
U TPUTOHOMETpUYEeCKUX PYHKIUHN (MOIB3YSICh, I/1€ HEOOXOIUMO, KalIbKYISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne i/ P Kourpoubnble IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
[Ipocreiimne reomeTpuueckue GUrypsl u
1 I/If cBorictBa. M3me epHHe reOMi I/I}‘IIIZECKI/IX 14 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuorexa [JOK
2 TpeyrombHiin 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsAMBIE, CYyMMa YIJI0B 14 1 bubnnoreka [JOK
TpEeyroJIbHUKA https://m.edsoo.ru/7f415e2e
4 Oxpyx)HOCTb U Kpyr. ['eomeTpuueckue 14 1 bubnnoreka [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [JOK
IT 4 1
> OBTOpeHHE, 06obeHHe HaHil https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uudppoBbIie
Ne o/ P Kounrpoubusie IIpakTuueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
N bubmuoreka [JOK
1 Herbpexyronp ks 12 1 https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MPOMOPIIMOHAIBHBIX OTPE3KaX, MOJOOHbIE 15 1 bubmmorexa [JOK
poTopH P - 1A https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
[Inomans. Haxoxaenue miomanei
3 Tpe IHOJ?BHI/IKOB u i[/[Horo O;IHI[LIX ¢bur 14 1 bubmorexa HOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa u Hauana 10 1 bubnuorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Brincannsie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnuorexa [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEN
. bubmuorexa [JOK
IT 4 1
6 OBTOpeHHE, 060beHHE SHaNHiT https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0
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9 KVIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/n P Kontpoabnbsie  IlpakTuueckue (mupp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 Tpuronomerpus. TeopeMbl KOCHHYCOB U 16 1 bubnuorexa [JOK
CUHYCOB. PelnieHne TpeyroiabHUKOB https://m.edsoo.ru/7f41al2c
9 [IpeobpaszoBanue nonodus. Metpuueckue 10 1 bubnuoreka [IOK
COOTHOIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubmuorexa [JOK
B 12 1
3 CHTOpE! https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
4 1
JlexapToBbI KOOPAMHATHI HA MIJIOCKOCTH 9 https://m.edsoo.ru/7f41al2c
[IpaBuTbHBIE MHOTOYTOJIBHUKH. J{rHA
5 01? YKHOCTH U TUIO yar b Kpyra g 8 bubmmorexa [JOK
by Hanh Kpyra- https://m.edsoo.ru/7f41al2c
Brruncnenue nmomaaei
bu6mmoreka [JOK
6 JBIKEHHS IOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3AIIH 7 9 bubmuorexa [JOK
3HaAHUU https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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