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MNOACHUTEJBHASA 3AIINCKA

I'eomeTpuss Kak OJMH U3 OCHOBHBIX pa3JeloOB UIKOJBHOW MaTEMaTUKH,
UMEIOILIUI CBOEW LENbl0 00ECHeuYnTh HU3YYCHHE CBOWCTB W pa3MepoB (uryp, ux
OTHOLIEHUH U B3aUMHOE PACIIOJIOKEHUE, OMIMPAETCS HA JJOTHYECKYIO, TOKA3ATEIbHYIO
auHUIO. LIeHHOCTh N3ydeHuns: TeOMETPUH Ha yPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
3aKJIIOYAeTCs B TOM, 4YTO OOYYaroUIMiCsl YYUTCS MPOBOAMTH JIOKa3aTeJbHbIE
pPacCyKJI€HUs, CTPOUTH JIOTMYECKHE YMO3AKIIOUYECHMs, JOKa3blBaThb WCTUHHBIC
YTBEPKJICHHUSI U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, MPOBOJIUTH PACCYHKACHUSI «OT
MPOTUBHOTO», OTJIWYAaTh CBOWCTBA OT MPHU3HAKOB, (GOPMYIHPOBATh OOpAaTHBIC
YTBEPKICHUS.

Bropoil 1enpr0 HW3y4eHHs] T€OMETPUHU SIBISETCS MCIOJIB30BAHME €€ Kak
MHCTPYMEHTA IIPUM PEUICHUM KaK MAaTeMATHYECKUX, TaK W IPAKTUYECKUX 3ajad,
BCTpEYAIOLIUXCS B peabHOM KU3HU. OOydaromuMics JOJIKEH HAyYUThCS ONPEEIHUTh
r€OMETPUYECKYI0 (PUTYpy, ONMKCATh CIOBAMHU JAHHBINM YEPTEXK WA PUCYHOK, HAUTH
IUIOIIA/Ib 3€MENBHOTO Y4acTKa, paCCUYUTaTh HEOOXOAUMYIO JJIMHY ONTOBOJIOKOHHOTO
Kabenst uian TpedyeMble pa3Mepbl rapaxa Juisi aBTOMOOUJIS. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIUTENbHAS JIMHUS B M3y4eHUM TreoMeTpuu. llpu pemenun 3anau
MPAKTUYECKOI0 XapakTepa 0Oy4aroIIHIiCs YUYUTCS CTPOUTh MATEMATHUYECKUE MOJEIH
peanbHBbIX JKU3HEHHBIX CHUTyalUd, NPOBOJUTh BBIYKMCIEHHUS M  OLEHUBATH
aJI€KBATHOCTD ITOJIy4YEHHOTO pe3yJIbTaTa.

KpaiiHe BakHO NOJUEPKUBATH CBA3M TEOMETPUU C JPYTMMH Y4YEOHBIMU
MpeAMEeTaMi, MOTUBUPOBATH UCIIOIb30BATh ONMPEAEIECHUs T€OMETPUUECKUX (pUryp u
MOHSATUH, IEMOHCTPUPOBATH MPUMEHEHHE MOJTYYEHHBIX YMEHUHN B (PU3UKE U TEXHUKE.
Otu cBsi3u Hambojee spko BUAHBI B Temax «Bektops», «TpuroHomerpuueckue
COOTHOIICHHS», «MeTon koopauHat» U « Teopema [Tudaropay.

VYuebnbiit Kypc «l'eoMeTpus» BKIIOYAET CIICIYIOMINE OCHOBHBIC pa3iciibl
conepxkanusi: «l'eomerpuueckue (¢Gurypel U UX CBOHCTBa», «l3mepeHue
r€OMETPUYECKUX BEJIMYHMHY, «JleKapTOBbI KOOPAMHATHI HA TJIOCKOCTHY», « BeKTopbI»,
«JIBmxenust miockoctuy, «IIpeodpazoBanus mogo0us.

Ha usyuenne yuebnoro kypca «l'eomerpusi» orBoautcs 204 yaca: B 7 kiacce —
68 vacoB (2 Jaca B He/leN0), B 8 Kiacce — 68 yacoB (2 yaca B HeJien0), B 9 kiacce —
68 yacoB (2 Jaca B HE/ICIIO).



COIAEPKXAHUE OBYUYEHUA
7 KIIACC

Havanbnapie noHsTHs reoMmeTpun. Touka, mpsiMas, OTPE30K, Jyd. YTou. Buisl
yriaoB. BeprukanbHble u  cMexHbIEe yrubl.  buccekrtpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [[apaiiensHOCTh U IEPIEHUKYISIPHOCTD IIPSIMBIX.

Cummetpuunblie (purypbl. OCHOBHBIE CBOWCTBA OCEBOW cuMMeTpuu. [Ipumepsl
CUMMETPHH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOCHHSI C IIOMOIIBKD LUPKYJSI W JIMHEHKU. TpEyroyIbHUK.
Bricota, MmennaHna, OuccekTpuca, UX CBOMCTBA.

PaBHOOenpeHHBIE W paBHOCTOPOHHUW  TpeyroibHUKA.  HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa ¥ NpHU3HAKU PABHOOEAPEHHOIO TpeyroybHUKa. [Ipu3Haku paBeHCTBaA
TPEYTOJIBHUKOB.

CBoiicTBa M NPU3HAKK NapaJUIeNbHBIX NpsMbIX. CymMMa YIJOB TPEyroJbHHUKA.
Breninue yriel TpeyroibHuKA.

[IpsmoyroynbHblii  TPEYroapHUK. (CBOMCTBO  MEIHWAHBI  IPSIMOYTOJIBHOIO
TPEYTOJbHUKA, POBEAEHHON K rurorenyse. [Ipu3sHaku paBeHCTBA IIPAMOYTOJIBHBIX
TPEYTOJILHUKOB. IIpsIMOYTOJIBHBII TPEyTrOabHUK € yTioM B 30°.

HepaBencTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUJIMHE
JOMaHOW, TeopeMa o OosbllieM Yyrie W OoNbllIed CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYISIp ¥ HAKJIOHHAS.

I'eomerpuueckoe Mecto TOYeK. buccexkrpuca yriaa W CepeaUHHBIN
NEPIEHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKHUE MECTA TOUYEK.

OKpy»XKHOCTb U KPYT, XOpJla ¥ TUaMETP, UX CBOWCTBA. B3anMHOE pacnonoxeHue
OKpY>KHOCTH M TmpsMou. KacarenbHas u cexkymas K OKpPYKHOCTH. OKpY>KHOCTB,

BIIMCaHHAasA B yroJyl. BnucanHas U onucaHHasi OKPY’KHOCTH TPEYTOJIbHUKA.
8 KUIACC

YereipéxyronbHuku. llapamnenorpamm, ero npusHaku U cBoucTBa. YacTHbIE
ClIly4au TMapajuieorpaMMoB (MPSMOYTOJIBHUK, pOMO, KBaapaT), WX MPHU3HAKH U
cBoiictBa. Tpamenus, paBHOOOKas Tpamemnus, €€ CBOWCTBA © MPHU3HAKHU.
[IpssmoyrosibHas Tpaneuus.

Meron ynsoenuss menuanbl. LlenTtpanbsHas cumMmerpusa. Teopema dPaneca u
TEOpEMA O MPOMOPUMOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHuUKa.

[Togobue TpeyrompHukoB, Kod(pduiment mnomodus. Ilpusnaku mnog00Us
TpeyroJibHUKOB. [IpuMeHenune nogo0ust npu pelieHuy NpakTUYECKUX 3a/1ay.

CpoiictBa miomaaed reomerpudeckux ¢uryp. Dopmynbl s IUIOMIAA
TPEyroJibHUKa, NapajuiesorpaMma, pomoda u Tpaneuud. OTHOUIEHHE IUIOUIaAeH
no100HbBIX (uryp.



Brruncienne miomaneld TpeyroJbHMKOB M MHOI'OYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa npu pemeHun
NPAaKTUYECKUX 33/1a4.

CHHyC, KOCHHYC, TaHI'€HC OCTpPOro yrija HpsMOYTOJIbHOIO TPEyTroJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECCTBO. TpUroHOMETpruecKkre (QPyHKIUHU YTIIOB
B 30, 45 u 60°.

BrniucanHble U LEHTPAJIBHBIE YIJIBL, YTOJ MEXIY KacaTeIbHOW U XOPAOW. YTJIbI
MEXIy XOpJAaMU M CEKylIMMH. BHOUCaHHbIE M ONHMCAHHBIE YETBHIPEXYTOJIbHUKHU.
B3anMHoe pacronoxenue AByX OkpyxHocTei. Kacanme okpyxkHoctenr. OOmme
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanresc yriaoB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1eCTBO. DOPMYJIbI IPUBEACHHUS.

Pemenne tpeyronpHukoB. Teopema KOCHHYCOB U TeOpeMa CHHYCOB. PelieHue
IPAKTUYECKUX 33]a4 C UCIIOIb30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomnoousi. [logodue COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 IPOU3BEEHUHN OTPE3KOB XOPA, TEOPEMBI O NMPOU3BEAECHNUN OTPE3KOB
CEKYILHUX, TEOpEMa O KBaJIpaTe KacaTeIbHOM.

Bektop, nmmHa  (MOAQyJb)  BEKTOpa,  COHANpaBICHHBIE  BEKTOPHI,
IPOTHBOITIOJIOKHO HANpPABJICHHBIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIEpaluMyd HaJ BeKTopamu. Pa3noxkeHue BekTopa 1O JIBYM
HEKOJUIMHeapHbIM BekTtopaMm. Koopaunatel Bektopa. CkansipHOE NpPOU3BEACHHE
BEKTOPOB, IPUMEHEHHE ISl HAXO0XKICHMS IJIUH U YTJIOB.

JlekapToBbI KOOPAUHATHI HA IUIOCKOCTU. Y PAaBHEHUs IPSAMOU U OKPYKHOCTHU B
KOOpPJMHATaxX, IEPECCYCHUE OKPYKHOCTEH W NPsSIMBIX. MeToj KOOpAUHAT U €ro
MIPUMEHEHUE.

[IpaBuibHBIE MHOTOYTOJIBHUKH. JlnnHA OKpyx)HOCTH. ['pamycHas u pannanHas
Mepa yria, BBIYMCIEHHME JUIMH Jyr OKpyxHocTtedl. Ilnomans kpyra, cekropa,
CErMeHTa.

JIBUKEHUsI TMIIOCKOCTH W BHYTPEHHHE CUMMETpUU (uryp (dJIeMeHTapHbIe
npeactasienus ). [Tapannensusiit nepenoc. [loBopor.



IHJTAHUPYEMBbIE PE3YJIBTATBI OCBOEHUA IHPOI'PAMMBbI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE Ppe3yabTaThl OCBOCHHS IporpamMmbl  yd4eOHOro Kypca
«"eomeTpus» XapaKTEpHU3yIOTCS:

1) maTpuoTnyeckoe BOCIIMTAHUE:

IIPOSIBJICHUEM MHTEpeca K IPOILJIOMY M HAaCTOSIIEMY POCCUHCKON MaTEeMaTHKH,
LEHHOCTHBIM OTHOILIEHUEM K JIOCTHMIKEHUSAM POCCHUUCKUX MAaTEMATUKOB YU POCCUNCKON
MaTE€MaTUYECKON IIKOJbI, K UCMOJIB30BAHUIO 3THX JTOCTHXKEHHM B JPYruX HayKax W
MPUKIAAHBIX cepax;

2) rpakaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO OO0SI3aHHOCTEW TpakJaHMHA U peallu3allid €ro
IpaB, MPEACTABICHUEM O MAaTEMATUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS Pa3INUHbIX
CTPYKTYp, SBJICHUW, MPOLEAYp TIPaKJAHCKOrOo oOOHIecTBa (HampuMmep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXIEHUIO OSTUYECKHX MpoOJeM, CBSI3aHHBIX C
OPAKTUYECKUM IPUMEHEHHEM JOCTH)KCHMM HAayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B AEATEIBHOCTH YUEHOIO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAHOBKOM Ha AaKTMBHOE Yy4YyacTHE€ B pEIICHUHM MPAKTHUECKUX 3ajad
MaTeMaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHWEM BaXXHOCTH MAaT€MaTHYECKOIro
oOpa3oBaHMsI Ha MPOTSIKEHUU BCEM KU3HMU MJIA YCHEMHON MpodecCunoHaIbHON
JESTeIbHOCTY U pa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM MHAMBUIYAIBHOM TPAaeKTOPUU OOpa30BaHUs W >KM3HEHHBIX IJIAHOB C
Y4YETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CHOCOOHOCTBIO K  3MOLMOHAJBHOMY M  3CTETHMUECKOMY  BOCHPHUSATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, pEIICHUH, pacCyKICHHUH, yMEHHMIO BHUJAETb
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTalWel B JEATEIbHOCTM HAa COBPEMEHHYID CHUCTEMY Hay4YHBIX
npencTaBiIeHU! 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 4YEJIOBEKa, MPUPOABI U
oOuiecTBa, MOHUMAHUEM MaTEMaTHUECKOM Hayku Kak cdepbl YeloBeYecKou
NEeSTEIBbHOCTH, 3TANoOB €€ pPa3BUTHUA M 3HAUYUMOCTU [UJISl Pa3BUTHS LMBHIM3AIUH,
OBJIAJICHUEM SA3BIKOM MAaTeMaTHUKW W MaTEeMaTHYECKON KYyJIbTypoWl KaK CpelCTBOM
[IO3HAaHHUS MHUpA, OBJAJEHUEM MPOCTEUIIMMH HABBIKAMU HCCIEAOBATEIbCKOM
NEeSATENbHOCTH;

6) ¢usuveckoe BocnuTanue, (GOpMHPOBAHHE KYJIbTYPblI 310POBbS H
IMOLMOHAJIBHOIO 0/1arONOJy YU :



FOTOBHOCTBIO MPHUMEHATh MATEMAaTHYECKHE 3HAHUSA B MHTEPECAX CBOETO
3II0POBBS,  BEACHHS  3J0POBOrO  oOpaza  Ku3HH  (3I0pOBOE  THMTaHHE,
cOalaHCUPOBAHHBIM PEXKUM 3aHATHUW W OTAbIXa, peEryjsapHas (Qu3ndecKas
aKTUBHOCTD), C(QOPMHUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO IpaBa
Ha OIMMOKY M TAaKOTO e TpaBa IPyroro 4eI0BeKa;

7) 3K0JIOrHYeCcKOoe BOCIIMTAHUE:

OpPUEHTAIIMEN HA NMPUMEHEHUE MAaTEMaTUUYECKUX 3HAHUM I PEIICHUs 3a/1a4 B
00J1aCTH COXPAHHOCTH OKPYIKAIOIIEH Cpejibl, IUIAHUPOBAHUS MOCTYIIKOB U OLICHKH MX
BO3MOKHBIX TIOCJIEACTBUN JUIsI OKpPYJKaIOIIEH Cpeapl, OCO3HAHHUEM TJ100aIbHOTO
XapakTepa SKOJOTUUECKUX TIPOOJIEM U Iy TEH UX PEIICHMUS;

8) amanranusi K M3MEHAKWINUMCH YCJIOBHUSAAIM COLHAJIBHOW W NPHUPOAHON
cpeanbl:

FOTOBHOCTBIO K JCWUCTBUSAM B YCIOBUAX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH YE€pe3 MPAKTUUYECKYIO JNEATEIBHOCTh, B TOM YHUCIIC
YMEHHE YUUTHCS Y IPYTUX JIIOJACH, TPUOOpETaTh B COBMECTHOM JIESITEIIbHOCTH HOBBIE
3HAHUS, HABBIKA U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOJUMOCThIO B  (POPMHpPOBAHMM HOBBIX 3HAHUM, B TOM YHCIIC
dbopMyIMpOBaTh WJIEU, TOHATHUSA, TUIOTE3bl 00 00BEKTaX U SIBJICHUSX, B TOM YHCIIE
paHee  HEU3BECTHBIX, OCO3HABaThb JACPUUUTHI  COOCTBEHHBIX 3HAHUU WU
KOMITETEHTHOCTEM, TUIAaHUPOBATh CBOE pa3BUTHE;

CITIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPEOYIOIIUN KOHTPMEpP, KOPPEKTHUPOBATh INPUHUMAEMBIC
pemieHuss U JAeHCTBHSA, (OpPMYJIHMPOBATH W OICHUBATh PHUCKH M TOCIEICTBUS,
dbopMUpOBaTH OMBIT.

METAIIPEAMETHBIE PE3YJIBTATBI
ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUSA

ba3oBble 1ornueckue aeiicTBM:

e BBIABIITH M XapaKTCPHU30BaTh CYIICCTBCHHBIC INMPU3HAKA MaTeMaTHYCCKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXKIy TMOHATUAMH, (OPMYIUPOBATH
ompenereHus  TOHATHM,  yCTaHAaBIMBAaTh  CYIIECTBEHHBIA  MPHU3HAK
KiIaccuukanyuu, OCHOBaHUSA MJis OOOOIICHWS W CpPaBHEHHS, KPUTEPUHU
IIPOBOJIUMOTO aHAJIN3a;

e BOCIpPUHUMATH,  (OPMYJIHPOBATH M  MPeoOpa3OBbIBATH  CYXKICHUS:
YTBEPIUTENbHbIE U OTpULATENIbHbIE, €IWHUYHbIC, YacTHblE M OOUIHe,
YCJIOBHBIE;

e BBISBIAATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U NPOTHUBOPEUUS
B (pakTax, JAaHHBIX, HAOIIOACHUSX W YTBEPXKICHMSX, MpearaTb KpUTepUU
JUIsl BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEYMH;



JeNaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHBHBIX U
WHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIFOUEHHI 10 aHAJIOTUU;

pazOupaTh JOKa3aTelIbcTBA MAaTEMAaTHMUYECKHX YTBEpPXKIACHUN (MpsiMble U OT
OPOTHUBHOIO), MPOBOAUTH CAMOCTOSITEILHO HECJOXKHBIE JIOKa3aTelIbCTBa
MaTeMaTH4eCKHUX (DaKTOB, BHICTPAUBATh APIyMEHTAIINIO, TPUBOJUTH IPUMEPHI
¥ KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpaTh Cmoco0 pemieHus ydeOHOW 3agaud (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BHIOMPATh HamOoJiee TMOAXOMANMH ¢  Y4€TOM
CaMOCTOSTENIbHO BBIJIETICHHBIX KPUTEPHUEB).

ba3oBble nucciiegoBarTe/bCKHe AeiiCTBUS.

HCIIOJIb30BaTh BOIPOCHl KaK HCCIEAOBATEIbCKUM WHCTPYMEHT IO3HAHUS,
(GopMynupoBaTh  BONpPOCH], (UKCHUPYIOIIKME IPOTUBOpEUUE, MpodieMy,
CaMOCTOSITENIbHO YCTaHABIMBAaTh UCKOMOE U JJaHHOE, (POPMUPOBATH TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

MPOBOJIUTh IO CAMOCTOSITEIBHO COCTaBJIEHHOMY IUIaHY  HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE HCCIIENOBAHHE IO YCTAHOBJIEHHIO OCOOEHHOCTEH
MaTeMaTHYECKOT0 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKIY CO0O0i;
CaMOCTOSITENIbHO (HOpMyIHpOBaTh OOOOILIEHUS W BBIBOABI IO pE3yjibTaTaMm
IIPOBEAEHHOTO HAOIIOACHMS, MWCCIENOBAaHUSA, OLICHUBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUIA;

MIPOTHO3MPOBATh BO3MOXKHOE pa3BUTUE TMpoOIecca, a TAaKXKe BbIJBUTATh
IPEAIOIOKEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

BBISBIIATh HEJAOCTATOYHOCTh W M30BITOYHOCTh HMHGPOPMAIWH, JTaHHBIX,
HEOOXOUMBIX JIJISl pEUICHHUs 3a/1a4H;

BBIOWpATh, aHAJM3UPOBATh, CHUCTEMATHU3UPOBATH U  HWHTEPIPETUPOBATH
UHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM MIPEICTABICHHUS,

BbIOMpaTh (opMy TIpeACTaBiCHHs HMHPOPMAUU W  WLIIOCTPUPOBATH
pemiaemMble  33Jadyd  CXE€MaMH, JuarpaMMamH, HWHOW Trpapukod U HUX
KOMOMHAIIUSIMU;

OIICHWBATh HAAEKHOCTh WHGOPMAIIMM TI0 KPUTEPHUSIM, MPEAIOKCHHBIM
y4HUTeNIeM Ui CHOPMYITUPOBAHHBIM CAMOCTOSITEIIBHO.

KomMMyHuKaTHBHBIC YHHBeEpPCaIbHbIC y4eOHbIe JeHCTBUS:

BOCIIPUHUMATh U (POPMYJIHUPOBATH CYKJECHUSA B COOTBETCTBUU C YCIOBHUSIMU U
HEeJIsIMU OOIIEHHMs], SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, JaBaTh IIOSCHEHHS II0 XOJIy pEeLICHUs
3aJ1aui, KOMMEHTHUPOBATh MOJYyUYEHHBINA PE3yJIbTaT;

B X0Je OOCYXKIEHMs 3aJaBaThb BOIPOCHI IO CYLIECTBY OOCYKAAEMON TEMBI,
npoOsieMbl, pelaeMoi 3ajauyM, BBICKA3bIBaTh MJIEU, HAIlEJICHHbIE Ha IOUCK
pELIEHMs], COMOCTABIIATh CBOU CYKJIEHHS C CYXKACHUSAMHU APYTHMX YUACTHUKOB



auanora, OOHapy>KMBaTh pa3IM4Me€ M CXOACTBO IO3ULMH, B KOPPEKTHOU
dopme hopMyIMpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

e IIPEACTABIATh PE3yJbTAaThl PELICHUS 3aJauyd, SKCIIEPUMEHTa, UCCIIEJOBaHMS,
IPOEKTa, CAMOCTOSTENBHO BBIOMPATh (pOpMAT BBICTYILICHUS C YUETOM 3a4ay
Mpe3eHTAIMU U OCOOCHHOCTEN ayIUTOPHUH;

e TMOHUMATh M HUCHOJB30BaTh MPEUMYIIECTBA KOMAHAHONW W HWHIWBUIYaTbHOU
paboTHI IPH PEIICHNU YUYECOHBIX MaTEMaTHUECKHX 3a]1aY;

e IPUHMMATH LIE€Jb COBMECTHOM [JEATEIBHOCTH, IUIAHUPOBATh OpPraHU3ALUI0
COBMECTHOH paboThl, pacpeesaTh BUIbl paboT, 10OroBapUBaThCs, 00CYKIaTh
MPOIIECC U PE3YIBTAT PAOOTHI, 0000IaTh MHEHUS HECKOJIBKHX JTIOJICH;

e y4YacTBOBAaTh B IPYMNMIOBBIX (popmax paboThl (00CYy aeHHS, 0OMEH MHEHHSIMH,
MO3TOBbl€ IITYPMBl U JIPYTH€), BBIIOJHATH CBOIO 4YacTb paboOThl U
KOOPAMHUPOBATh CBOM JEHCTBHUS C APYTMMHU YJC€HAMH KOMaH/bl, OLCHUBATh
KayecTBO  CBOEro  BKJIaJa B  OOWMH  MHPOAYKT 1O  KPUTEPUSM,
c(hOpMyJTUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryisiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

e CaMOCTOSITEJIbHO COCTAaBJSATh IUIAH, AJTOPUTM PEIICHUS 3aAauydl (WJIA €ro
4acTh), BBIOMpATH CIIOCOO pelieHus ¢ Y4E€TOM HMEIOIIUXCS PEeCcypcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
penieHuii ¢ ydéTomM HOBOM MH(GOpPMAIIUH.

CaMOKOHTPOJIb, SMOIMOHAIbHBIN HHTEJLJIEKT:

e BIJIQJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca M pe3yJibTara
pelIeHrst MaTeMaTU4eCKOM 3a/1auu;

e TMPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3SHUKHYTH MPHU PEUICHUU 3aJauH,
BHOCHUTh KOPPEKTHUBBI B JEATEIBHOCTH Ha OCHOBE HOBBIX OOCTOSITENbCTB,
HaWJCHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3YJbTaTa AEATEIbHOCTHU IMOCTABJICHHOW LIENH U
YCIIOBUSIM, OOBSCHATh NPUYUHBI JOCTIKCHUS WU HEJOCTHUXKEHUS IIeJIH,
HAXOJIUTh OIIUOKY, TaBaTh OILICHKY NMIPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuyenuss B 7 KJjacce OOydyaroUUiicss MOJYYUT CIEAYIOLIUE
MpeIMEeTHbIE PEe3yJIbTaThI:

Pacro3naBaTh n3yueHHBIE TeOMETpUUECKUE QUTYPBI, ONMPEISISITh UX B3aUMHOE
pacmojoXeHne, H300pakaTh TeOMETpUYECKHUEe (QUTYPHI, BBIMOIHITH UYEPTEKH IO
yCIIOBHUIO 3a1aud. M3MepaTh JUHEHHbIe U YIJIOBblE BENMYHMHBI. Pemath 3amadu Ha
BBIUHCIICHHUE JITUH OTPE3KOB U BEJTMYUH YTJIOB.



Jlenats rpyOyo OIEHKY JTUHEHHBIX U YTJIOBBIX BEJIMYMH MPEAMETOB B PEaTbHON
KU3HHA, Pa3MEpPOB MPUPOJIHBIX OO0BEKTOB. Paznuuarh pa3Mepsl 3TUX OOBEKTOB TIO
MOPSZIKY BEJTUYHHBI.

CTpouTh 4epTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tomp30BaThCd  MpPHU3HAKAMU  PABEHCTBA  TPEYTOJbHHKOB, HCIOJIb30BATh
MIPU3HAKU ¥ CBOMCTBA paBHOOCPEHHBIX TPEYTOJILHUKOB MPU PEIICHUHN 3a/1a4.

[IpoBOANTE JIOTMYECKUE PACCYXKIACHHUS C HCIOJb30BAHUEM TIE€OMETPHUUYECKHUX
TEOpEM.

[Tonp3oBaThCSd MpPHU3HAKAMU PABEHCTBA MPSMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEJIUAHBI, IPOBEAEHHON K THIIOTEHY3€ MPSAMOYTOJIBHOIO TPEYTOJIbHUKA, B
PEIICHUU TEOMETPUUECKHX 3a/1a4.

OrnpenensaTh napauieIbHOCTh IPSMBIX ¢ TIOMOIIBIO YIJIOB, KOTOpPBIE 00pa3yeT ¢
HUMHU cekymas. OnpenensTs NapajjieIbHOCTh MPSIMBIX C TMOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOW MPSIMOM O TOYEK APYTOM MIPSIMOU.

Pemiats 3ajaun Ha KiieTyaTtoi Oymare.

[IpoBOUTH BHIYUCIEHUS U HAXOAUTH YUCIOBBIE U OYKBEHHBIC 3HAUEHUS YIJIOB
B I€OMETPHUYECKUX 3aJa4ax C HMCIIOJb30BAHHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB W
MHOT'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IIPH IIEPECCUCHHH JBYX
MApAJUICIBHBIX TPAMBIX CEKyllerd. Pemare mpakTuyeckue 3agayu Ha HAXO0XKICHUE
YIJIOB.

Bnagetp mNOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPENEsATh
OMCCEKTPHCY yTJIa U CEPEeAMHHBIN MEPIICHANKYIISP K OTPE3Ky KaK IeOMETPHUUYCCKHE
MECTa TOYEK.

DopMyIUpOBATH OMNPEACIEHUS OKPY>KHOCTH W Kpyra, XOpAbl U JHaMETpa
OKPYXHOCTH, TMOJIb30BATHCS X CBOMCTBAMH. YMETh MNPUMEHSTHh 3THU CBOWCTBA IMPHU
pEIIEHNH 3aay.

Bnagers moHATHEM ONMCAHHOW OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh ©€ 1eHTp. I[lomb3oBaTbecs pakTamMu O TOM, YTO OHMCCEKTPHUCHI YIJIOB
TPEYroJIbHUKA TMEPECEKAIOTCs B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIEHAUKYJISIPbI K CTOPOHAM TPEYTOJbHHUKA MEPECEKAIOTCA B OJTHOM TOUKE.

Bnagere moHsTHEM KacaTeNbHOW K OKPYYKHOCTH, ITOJB30BaThCS TEOPEMOU O
MEPIEHAUKYJISIPHOCTH KacaTeIbHOM U paanyca, MPOBEAEHHOTO K TOYKE KACAHUS.

[Tonb30BaTHCA MPOCTEUIIMMU TEOMETPUUECCKUMU HEPABEHCTBAMU, TOHUMATh UX
IIPAKTUYECKUU CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE TMOCTPOCHHS C MOMOIIBIO IUPKYJIS U
JIMHEWKH.

K xonmy oOyuenuss B 8 kiacce oOyyaroumuiicss MNOJYyYUT CIEAYIOLIUE
MPEIMETHBIE PE3YJIbTATHI:

PacriozHaBaTh  OCHOBHBIE  BHJBl  YETBIPEXYTOJIBHUKOB, WX  DJIEMEHTHI,
MOJIb30BATHCA UX CBOMCTBAMH MPU PELIEHUU T€OMETPUUECKUX 3a7a4.



[IpuMeHATh CBOMCTBA TOYKHM IEPECEUECHHs] MEIUaH TPEyrojbHUKA (LIEHTpa
Macc) B PELICHNUH 3a/1ay.

Brnagets noHsiTeM cpeHel JIMHUM TPEYTOJIbHUKA U Tpaneluu, MPUMEHITh X
CBOMCTBa IpH pelIeHUH reomeTpuueckux 3anad. [lonszoBarbest Teopemoit daneca u
TEOPEMO O MPONOPLUUOHANBHBIX OTPE3Kax, HNPUMEHATh HX Uil PEIICHHS
MPaKTUYECKUX 3a]1a4.

[IpuMeHATh NpU3HAKK MOAOOUS TPEYTOJBHUKOB B PELIEHUU T€OMETPUYECKHX
3azay.

[Tonb3oBatbess Teopemoirt [ludaropa npns  pemieHuss TEOMETPUUECKUX U
MpakTUYecKux 3aaad. CTpOUTh MAaTEMAaTUYECKYIO MOJENb B MPAKTUYECKHUX 3a/1ayax,
CaMOCTOSTEIIbHO JIeJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JTHBI.

Bragete mNOHATHSAMM CHHyCa, KOCHMHYCa M TaHIEHCAa OCTpPOro yIJa
OPSIMOYTOJIBHOTO TpeyronbHUKa. [I0ap30BaThCsl ATUMU TMOHATUSAMH JUIA PEILEHUS
MPaKTUYECKUX 33/1a4.

Beruucnars (paziuyHbIMU clOCOOaMM) IUIONIA[Ib TPEYTrOJbHUKA U TUIOLIAIU
MHOTOYTOJIbHBIX (hUryp (Moab3ysach, rAe HEOOXOAUMO, KAIbKYIATOpOM). [IpuMeHsITh
MOJIyYEHHbBIE YMEHUS B IPAKTUUECKUX 3a/1auax.

Brnanerp NOHATUAMM BIHUCAHHOTO M UEHTPAJIbHOIO YIUIA, HCMOJIb30BATh
TEOPEMbI O BIIMCAHHBIX YIJIAaX, YIJIAX MEXKIY XOpJaMu (CEKYIIMMH) U YIJIe MEXKIY
KacaTeJIbHOM M XOPJOM NPU PEIICHUHN T€OMETPUYECKUX 3a1a4.

Bragere NOHATHEM OIKMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSATH CBOMCTBA
ONMCAHHOTO YEThIPEXYTOJIBHUKA ITPU PELICHUY 3a/1a4.

[IprMeHATh TOJIyYEHHBIE 3HAHUS HAa MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJEINU AJIA 33a]1a4y peaibHOU dKU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCICHUS C
MPUMEHEHUEM TMOoA00MSs M TPUTOHOMETPUU (MOJIB3YSCh, TJI€ HEOOXOIUMO,
KAJIBKYJISITOPOM).

K konmy oOyuenus B 9 kiacce OOydYarOMIMICS TMOMYYUT CIEAYIOIIHE
PEIMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMHU OCTPBIX YTIIOB, HAXOAUTH C UX MOMOIIbIO
pPa3IMYHbIE 3JIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJbHUKA («PEIIeHHE MPSIMOYTOJbHBIX
TPEYTOJbHUKOBY). HaxoauTh (C MOMOIIBIO KadbKYJATOpPA) JJIMHBI W YTJIbl IS
HETaOJIMYHBIX 3HAYCHUM.

[Tonb3oBaTbea GopMynamMu MPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JJI1 HAXOXKIEHUS COOTHOLIEHUH MEXAy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMM.

Hcronbs30BaTh TEOPEMBI CHHYCOB U KOCHUHYCOB JUISl HAaXOXKJIEHUS Pa3IMYHBIX
AJIEMEHTOB TPEYrOJIbHUKA («pEUIEHUE TPEYroJbHUKOB»), NPUMEHSATh HUX IMpHU
pELIeHNH reOMETPUUECKUX 3a/1ay.

Bnanets nouatusimMu npeoOpa3oBaHUs OO0, COOTBETCTBEHHBIX 3JIEMEHTOB
nono6ubix ¢uryp. Ilomb3oBatbes cBoiiCTBaMH MOAOOHS MPOU3BOJBHBIX (QUTYD,
YMETh BBIUUCIATH JUIMHBI W HAaXOIWUTh YIJBl Y mOoA00HBIX ¢uryp. IIpuMeHsTH



CBOICTBA MOAOOMS B MPAKTHUECKUX 3a7auax. ¥ MeTh IPUBOIUTH MPUMEPHI OJOOHBIX
Guryp B OKpy>KaromiemM Mupe.

ITonb30BaTbCsA TEOpEMaMu O NMPOMU3BEICHUH OTPE3KOB XOp[, O NPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpaMH, MOHUMATh WX TEOMETPUYECKHH U (HU3HUECKHId
CMBICT, TPHUMEHATb HMX B PEIICHUH TEOMETPHUUECKHX U (PU3NYECKUX 3ajad.
[IpuMeHATh CKaJISIPHOE MPOU3BEACHUE BEKTOPOB JIJIs1 HAXO0XACHUS JJIMH U YTJIOB.

ITonp30BaTbCd METOAOM KOOPAHMHAT HA IUIOCKOCTH, IPUMEHSATH €r0 B PELICHUA
Ir€OMETPUYECKUX U MPAKTUYECKUX 3a4a4.

Brnagers NOHATUSAMU NPaBUIBHOTO MHOIOYTOJIBHHMKA, JUIMHBI OKPYHOCTH,
JUIMHBl YT OKPY>XHOCTH W pPaJUaHHON MEpbl yIJa, YMETh BBIYUCIATH IUIOIIA]Ib
Kpyra u ero yacteil. [[puMeHsITh NOJy4eHHbIE YMEHHS B IPAKTUYECKUX 3aa49ax.

Haxomute ocu (WM LEHTpb) CUMMETPUU (GUTYp, NPUMEHATh JABHKEHHUS
IUIOCKOCTH B MPOCTEUIINX CIIydasiX.

[IpuMeHATh TOJSyYEHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTeMAaTHYECKHUE
MOJEIIN JJIA 33a]1a4y peaibHOU XKU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCICHUS C
OPUMEHEHUEM TMOAO0O0US M TPUTOHOMETpUYECKUX (yHKUMN (TONb3YsCh, TIJE
HE00XO0IUMO, KaJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM ungpposbIe
Ne i/mn P Konrpoabnbie IIpakTHueckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[Ipocreiimne reomeTpuyeckue GUrypsl u
I/I)](;) cBoiictBa. U3me epHI/Ie FGOMS[ I/I}‘II]ZCKI/IX 14 bubmmorexa [TOK
' P P https://m.edsoo.ru/7f415e2e
BEJTMYMH
bubmuorexa [JOK
T 22 1
PEYTOILHIIH https://m.edsoo.ru/7f415e2e
[TapautensHble IpsMBIE, CyMMa YITI0B 14 1 bubnnorexa [HOK
TpEeyroJbHUKA https://m.edsoo.ru/7f415e2e
Oxpy>KHOCTb U KpyrT. [ 'eomeTpuueckue 14 1 bubnnorexa [HOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [JOK
I1 606 4 1
OBTOPCHHE, ODODIICHIE SHAHMH https://m.edsoo.ru/7f415e2e
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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8 KVIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM un¢pposbIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
. bu6mmoreka [IOK
1 | 12 1
STRIPeXy OB https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MIPOIOPITMOHAIBHBIX OTPE3KaX, MOA00HbIC 15 1 bubmorexa HOK
poToptt P > 1OA https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKH
[Tmomane. HaxoxaeHue miomaaei
3 Tpe I:OJfLHI/IKOB u f/IHOFO FOJEHI[LIX ¢bur 14 1 bubmorexa LHOK
pey Y P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX Guryp
4 Teopema IIudaropa n Hauana 10 1 bubmmoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Briicanusie u
5 OINMCAHHBIE YETHIPEXYTOIbHUKH. 13 1 bubnuoreka [IOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTE!
bu6nmoreka [JOK
I 7 4 1
6 OBTOpeHHE, 060bueHHe 3HanHil https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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9 KITIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue
(undposbie)
n/  pasgenoBuTeM  Bcer  Kourpoabnnt  IIpakTuyecku
oOpa3oBaTe/ibHbIE
I MporpaMmMal 0 e padoThbI e padoThbI
pecypcsl
Tpuronomerpus.
Teopembl
COCHIVCOB I bubmuoreka [JOK
4 16 1 https://m.edsoo.ru/7f41al
CHUHYCOB. ”
Pemenue o
TPEYTOJIHLHUKOB
[IpeobpazoBanu
e Tmoao0usI. bubmuoreka [JOK
Mertpudeckue 10 1 https://m.edsoo.ru/7f41al
COOTHOIIICHUS B 2C
OKPYXHOCTH
bubmuoreka [JOK
BexTopsl 12 1 https://m.edsoo.ru/7f41al
2c
JlexapToBbI bu6mmoreka [IOK
KOOPJMHATHI Ha 9 1 https://m.edsoo.ru/7f41al
IIOCKOCTH 2c
[IpaBunbHbBIE
MHOTOYTOJILHUK
u. Jlnuna bu6mmoreka [IOK
OKPYXXHOCTHU U 8 https://m.edsoo.ru/7f41al
IIOIIA b KPyTa. 2c
Brruncnenne
Iomaaen
bu6mmoreka [JOK
JBrxeHus
6 https://m.edsoo.ru/7f41al
TUTOCKOCTH
2c
IToBTOpEHNME,
R bubnunoreka [JOK
’ 7 2 https://m.edsoo.ru/7f41al
CUCTeMaTH3aIIHs ”
3HAaHUHU o
OBIIEE
KOJIMYECTBO
68 6 0
YACOB I1O

I[TPOTPAMME
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