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MNOACHUTEJBHASA 3AIIMCKA

PaGouass mporpamma 10 TE€OMETPUH OCHOBHOTO OOIIEro 00pa3oBaHUS
cocTaBlieHa Ha OCHOBe TpeOoBaHMII K pe3ylbTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBaTenbHOI IPOrPaMMBI OCHOBHOTO oO1ero oOpa3oBaHus,
MPEACTAaBICHHBIX B  (efepaJbHOM  TOCYAApPCTBEHHOM  00pa3oBaTeIbHOM
CTaHJapTe OCHOBHOro obmero obOpasoBanus ([Ipukaz MunucTepcTBa
npocBemieHust Poccutickoit ®denepanmu Ne 568 ot 18.07.2022 “O BHeceHuun
U3MEHeHU B ¢efepalibHbIil TOCYIapCTBEHHbIM 00pa30BaTeIbHBIN CTaHIApT
OCHOBHOTO 001Iero o6Opa3oBanus’™), deaepaabHoll pabodeil  MporpaMMbI
yuebHoro mpeamera «['eomerpusi», OOIl OOO wu yuebHoro miana ['BOY
ruMHa3uud r. ChI3paHHd, a TakK€ Ha OCHOBE XapaKTePUCTUKU TUIAHUPYEMbIX
pPE3yNbTATOB JyXOBHO-HPABCTBEHHOI'O PA3BUTHSA, BOCHUTAHUS U COLMAIA3ALUU
oOy4Jaronmxcs, NPeACTaBICHHbIX B pabodeil mporpamme BocnuTanusi ['BOY
ruMHa3uu r. CpI3paHy.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA « TEOMETPUS»

['eomeTpuss kKak OJWH W3 OCHOBHBIX pa3/ieJiOB IIKOJBHONW MaTeMAaTHKH,
UMEIOLINI CBOEH IIeNIbI0 00ECTIEUYnTh M3YyYEHUE CBOWCTB U pa3MepoB GUIyp, UX
OTHOIIEHWH M B3aMMHOE pACIOJIO)KEHUE, OINMPAETCs Ha  JIOTMYECKYIO,
J0Ka3aTeNbHYI0 JTUHHUIO. L[eHHOCTh M3y4eHHs] TeOMETPUU Ha ypOBHE OCHOBHOTO
oOmero o0pa3oBaHMsl 3aKJIIOYAETCA B TOM, YTO OOYYarOUIUICS YYUTCS MPOBOAMTD
JI0Ka3aTeNbHbIE PACCYXkKICHUS, CTPOUTH JOTMUECKUE YMO3AKIIIOUEHUs, I0KA3bIBaTh
UCTUHHBIE YTBEPXKICHUS W CTPOUTh KOHTPIPUMEPHI K JIOXKHBIM, NPOBOJIUTH
paccy X aeHus «OT TPOTHUBHOTO», OTJIWYaTh CBOMCTBA OT TPU3HAKOB,
dbopMynupoBaTh OOpaTHBIE YTBEPKICHUSI.

Bropoii 1enbi0 u3ydeHHs TEOMETPUHU SBJSETCS HCIONBb30BAaHHE €¢ Kak
MHCTPYMEHTA MpPU PEIICHUH KaK MaTeMaTUYeCKUX, TaK M TMPaKTUYECKUX 3ajad,
BCTpEUarolMXcs B pealbHON ku3HU. OOydvarommiicss JOJKEH Hay4YUTbCs
OTPENETUTh TEOMETPUUECKYIO0 (DUTYpy, OMHCaTh CIOBAMHU JAaHHBIM YEPTEK WU
PUCYHOK, HaWTH TJIOUIab 3€MEJIBHOTO Y9acTKa, pacCYUTaTh HEOOXOAUMYIO JITUHY
ONTOBOJIOKOHHOTO Kaless Wiau TpeOyemble pa3Mephl Tapaxka Jisi aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpas, BHIYUCIUTENbHAS JUHUS B U3yYEHUU T€OMETPHUHU.
[Tpu pemenun 3amad MPaKTUYECKOTO XapakTepa OOYyYaroMIMiCS YYUTCS CTPOUTH
MaTeMaTHYeCKUe MOJENIM pEaNbHBIX JKU3HEHHBIX CHUTyallud, MPOBOJHUTH
BBIUMCJICHHSI U OLICHWBATh a/ICKBATHOCTh MOJYYEHHOTO pe3ybTaTa.

KpaiiHe BaXKHO NOTUYEPKHUBATH CBS3HM TE€OMETPUU C JPYTUMHU Y4eOHBIMU
npeaMeTaMi, MOTUBUPOBATH MCTIOIb30BaTh OINPENCTICHHS] T€OMETPUIECKUX (QUTYD
U TIOHATUH, JTEMOHCTPUPOBATH MPUMEHEHHE IOJYYCHHBIX yMEHHHA B (U3UKe U
TEXHHUKE. DTU CBSI3U HamOoliee SPKO BUIHBI B TeMax «BekTopbi»,



«Tpuronomerpuyueckue CcooTHomIeHUs», «Merox koopauHat» u «Teopema
[Tugaropay.

VY4eOHblil Kypc «l'eoMeTpus» BKIIOYAET CJIEAYIOIINE OCHOBHBIE pPa3felibl
cogepkanusi: «['eomerpuueckue Gurypsl W UX CBoicTBa», «lM3MepeHue
T€OMETPUUECKUX BEIUYUHY», «JleKapTOBbI KOOpAUHATHI Ha TIOCKOCTH,
«BexTopby, «/IBmKeHus 1ockocTi, «IIpeodpa3oBanus mogo0us.

MECTO YYEBHOI'O TIPEJIMETA «'EOMETPUS» B YYHEBHOM IIJIAHE

Ha u3ydenue yuedbHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 Kjacce
— 68 vacoB (2 vaca B Henmenw), B 8 kinacce — 68 yacoB (2 yaca B Heneno), B 9
Kiacce — 68 yacos (2 yaca B HEJEIO).



1. COAEP)KAHUE YYEBHOI'O NPEJMETA «TEOMETPUSI»

7 KIIACC

HauanpHbsle nonsTus reomerpun. Touka, npsmasi, OTPE30K, Jyd. YT0JI. Buasl
yriaoB. BepTukaneHble uM CMexHbIE YIUIBl. buccektpuca yria. JlomaHas,
MHOTOYTOJIbHUK. [[apaiiensHOCTh U NEPIEHANKYIIIPHOCTD IPSMBIX.

Cummerpuunble (urypel. OCHOBHBIE CBOWCTBa OCEBOM CHMMETPHH.
[Ipumepsl CHMMETPUU B OKPYXKAIOILEM MUPE.

OCHOBHBIE IOCTPOEHUS C MOMOIIBI LUPKYJd U JIMHEWKU. TpeyrojpHUK.
BricoTa, MequaHa, OUCCEKTpHCa, UX CBOWMCTBA.

PaBHOOenpeHHBIE W  PAaBHOCTOPOHHUM  TpeyrojbHukH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CBoiicTBa W TpPU3HAKKM PaBHOOEIPEHHOrO TpeyrojbHUKA. llpu3Haku
PaBEHCTBA TPEYTOJIBbHUKOB.

CBOMCTBA ¥ IPU3HAKY MMAPAIUIENBHBIX NPSIMbIX. CyMMa yIJIOB TPEYTOJIbHUKA.
Breninue yriel TpeyrojbHUKA.

[IpssMoyrosibHbIN  TpeyrodpHUK. CBOMCTBO MEIWAaHbl MPSAMOYTOJIBHOIO
TPEYroJIbHUKa,  MPOBEACHHOW K  rumnotreHyse. llpu3Haku  paBeHCTBa
IPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpAMOYTroIbHBIN TPEYTOJBHUK C YIII0M B 30°.

HepaBencTtBa B reoMerpuu: HEpPAaBEHCTBO TPEYIOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, Teopema O OojblleM yrie U OoJiblIe CTOpOHE TPEYroJbHUKA.
[leprieHIUKYIISIp ¥ HAKIIOHHAS.

'eomerpuueckoe MecTto TOUeK. buccekrtpuca yrima U CEpeaUHHBIN
MIEPIIEHIUKYJIAP K OTPE3KY KaK TEOMETPUUECKHE MECTA TOUYEK.

OKpyXHOCTb W Kpyr, XOpJa W JWaMeTp, HUX CBOMCTBA. B3anmmHoe
PaCIIOJIOKEHUE OKPYKHOCTU M NpsMou. KacarenbHas U ceKylas K OKPYKHOCTH.
OkpyXHOCTb, BNHCaHHas B yroj. BmnucaHHas W onMcaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

UYetsipexyronpHuku. [lapamnenorpamm, ero npu3Haku U cBoicTBa. YacTHbIE
Clly4aW MapajijieiorpaMMOB (MIPSMOYTOJIBHUK, POMO, KBaapaT), UX MPU3HAKH |
cBoiictBa. Tpameuusi, paBHOOOKas Tpamenusi, €¢ CBOHCTBA U MPHU3HAKHU.
IIpssmoyrosnbHas Tpanenus.

Meron yaBoenuss meauansl. LlenTpanbHas cummerpus. Teopema daneca u
TEOpPEMA O MPOMOPIUOHATBHBIX OTPE3KaX.

CpenHue TMHUU TPEYTOJIbHUKA U Tpaneuu. LleHTp Macc TpeyrojibHUKA.

[Tonqobue TtpeyrosbHUKOB, KO3 dumueHt mnoaodus. I[lpusHaku mnomo0Ous
TpEeYroJibHUKOB. [I[pruMeHeHue mogo0ust mpu pelieHN: MPaKTUYECKUX 3a/1ay.



CaoiictBa miomaneid reomerpuyeckux ¢uryp. dopmynsl nnas 1iomaau
TPEYTOJbHUKA, MapajuiesorpaMma, pomOa u Tpaneuuu. OTHOIIEHUE IUIOMAaEH
noTI0OHBIX (QUTyYp.

Brruncnenne mmomaned TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemreHun
MPAKTUYECKUX 33/1a4.

Cunyc, KOCHHYC, TAHIE€HC OCTPOro yrijla MPsIMOYTOJBHOIO TPEYrOoJbHHUKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO. TpHroHoMeTpuyeckne (QyHKITUN
yrioB B 30, 45 u 60°.

BrincanHble U LEHTpalbHBIE YIVIBI, YTOJl MEXAY KacaTellbHOM W XOPAOM.
Yrapl  Mexay —XOopaaMM M CeKylUMMHM. DBrnucaHHble W ONMCaHHbBIE
YETBIPEXYTOJbHUKN. B3auMHOE pacnoyio)keHHe [BYX OKpyxkHoctel. Kacanue
OKpykHOCTeH. OOI1I1e KacaTeIbHbIC K IBYM OKPY>KHOCTSIM.

9 KVIACC

Cunyc, xocunyc, Tanreic yramoB ot O mgo 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOXKIECTBO. DOPMYIIBI MPUBEACHUS.

Pemienne TtpeyronpHukoB. TeopemMa KOCMHYCOB M TeOpemMa CHHYCOB.
Pemienne mnpakTUYEeCKUX 3aJady C MCIIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[TpeobpazoBanue noaoous. [loo6ue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NPOM3BENEHUM OTPE3KOB XOpPH, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYIIMX, TEOPEMA O KBAIpaTe KacaTeIbHOM.

Bekrop, anuHa  (MOAyJb)  BEKTOpA,  COHAIPABICHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO ~ HANPABJIEHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTH  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, ONEpAlMM HaJ BEKTOpaMH. PasiioxkeHne BEKTOpa IO ABYM
HEKOJUIMHEAapHbIM BeKTopaM. KoopauHatel BekTopa. CKalsipHOE NPOU3BEACHUE
BEKTOPOB, IPUMEHEHHE JUIS1 HAXOXKIAEHUSI JUIMH U YTJIOB.

JIlekapTOBbI KOOPAMHATHI HA IIJIOCKOCTH. YPAaBHEHHUS NPSIMON U OKPYKHOCTH
B KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEN U MPSIMBIX. METO KOOPIWHAT U €ro
IIPUMEHEHHUE.

[IpaBunbHbIE MHOTOYroJIbHUKHA. JlmMHA OKpyXkHOCTH. I'pamycHas wu
paavaHHas Mepa yrja, BbIYMCIEHHE JUIMH Iyr OKpykHocteu. [lmomans kpyra,
CEKTOpa, CErMEHTA.

JIBVMKEHUsI TUIOCKOCTH W BHYTPEHHHUE CUMMETpUU GUryp (djaemMeHTapHbIe
npenacrasienust). [lapamnensubiil nepenoc. [ToBopor.



2. INIAHUPYEMBIE PE3VJIBTATbBI OCBOEHHSA IIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUASA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJabTaTbl OCBOCHHUS IPOrpaMMbl Yy4eOHOro Kypca
«I"eomeTpus» XapaKTepu3yrTCs:

1) naTpuOTHYECKOE BOCTIUTAHUE:

IIPOSIBJICHUEM HHTEpeca K NPOLLIOMY M  HACTOSIIEMY POCCHUMCKOU
MaTE€MaTUKH, LEHHOCTHBIM  OTHOLIEHWEM K  JOCTH)KEHUSM  POCCHICKHX
MaTE€MaTUKOB U POCCUKCKOW MAaTEMaTUYECKOM IIKOJIbI, K HCIIOJIB30BAHUIO ITHX
JOCTHUKEHUM B JPYTUX HayKax U MPUKIAAHbIX chepax;

2) TPaKIAHCKOE M TYXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00S3aHHOCTEH IrpakJaHUHA U pealn3allliy €ro
npaB, IMPEACTAaBICHUEM O MaTEeMaTHMYECKUX OCHOBaX (PyHKUHOHUPOBAHUS
pPa3NUYHBIX CTPYKTYP, SBJICHUN, IPOUEAYp T'PaxAaHCKOro oOLIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO 3TUYECKUX MPOOJIEM, CBA3AHHBIX
C NPaKTUYECKUM NPHUMEHEHUEM JOCTH)KEHHH HayKH, OCO3HAaHHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B IESITEIIBHOCTH YUYEHOTO;

3) Tpy/10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B pEUICHUM MPAKTUYECKUX 3adad
MaTE€MaTUYeCKOM HaIpaBJICHHOCTH, OCO3HAHUEM BAXKHOCTH MaTEMaTUYECKOTO
oOpa3oBaHUs HA MPOTSHKEHUU BCEU KU3HMU [IJISl YCHENMIHOW MpodecCHOHaTbHON
NEeATEIbHOCTH W Pa3BUTUEM HEOOXOIHMMBIX YMEHHW, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM WHJMBHIyaIbHOU TPAEKTOPUU 00pPA30BAHMS U HKU3HEHHBIX TUIAHOB C
Y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOe BOCIIUTAHME:

CHOCOOHOCTBIO K SMOLMOHAJIBHOMY M  3CTETHUYECKOMY BOCHPHSTHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJlay, PEIICHUW, PaCCYKICHUH, YMEHUIO BUJIETh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOT0 TIO3HAHUSI:

OpUEHTallUe B JEATEIBHOCTH Ha COBPEMEHHYI0 CHCTEMY Hay4HbBIX
NpEeCTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHUS YENIOBEKa, IPUPOJIBI U
oOmiecTBa, MOHMMAaHUEM MAaTEMaTH4YeCKOW HayKH Kak cdepbl 4eIoBeuecKoi
JeATEIbHOCTH, ATANoOB €€ Pa3BUTHUSI M 3HAYMMOCTU JIJISl PA3BUTHS LIMBUIIM3ALUH,
OBJIAJICHUEM SI3bIKOM MAaTEMaTHKH U MaTEeMaTHYEeCKON KyIbTYpOil KaKk CpeACTBOM
MO3HAHUA MHpaA, OBJIAJCHHEM MPOCTEHIIMMHU HABBIKAMH HCCIIEIOBATEIbCKON
NEeATEIbHOCTH;

6) ¢usnyeckoe BocnuTanue, GpopMHPOBaHHE KYJbTYPHI 310POBbS H
IMOLMOHAJIBHOIO 0J1arONOIy YU :



TOTOBHOCTBIO IIPUMEHSATH MAaTEMAaTUYECKHE 3HaHUS B MHTEPECAX CBOETO
300pOBBS, BENEHUSA  300pOBOro oOpa3za JKM3HM  (310pOBOE  IIUTAaHMHE,
cOamaHCHUpOBAaHHBIA PEXKUM 3aHATUH M OTAbIXA, peryisipHas Quandeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(IICKCUH, NPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY U TaKOTO K€ MpaBa APYroro 4ejaoBeKa;

7) 3KoJI0THYECKOE BOCTTUTAHUE:

OpHEHTalMEel Ha IPUMEHEHUE MATEMATHYECKUX 3HAHUM JUIA PELICHUs 3a1a4
B 00JIaCTH COXPAaHHOCTH OKpYXKaroIleW Cpelbl, IUIAHWPOBAHUS IOCTYIKOB U
OLICHKM WX BO3MOXXHBIX MOCIEIACTBUN JUIsl OKpPYXaloWEHd Cpenbl, OCO3ZHAHHEM
TJI00aTHOTO XapaKTepa KOJOTUYECKUX MPOOJIeM U IMyTel UX pelieHus;

8) amanTanmus K M3MEHSIIOIIMMCS YCJIOBUSM COIMUAIBLHONW M NMPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBHUSIM B YCJIOBHUSX HEONPEIACICHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEW KOMITIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO IESITEIbHOCTh, B TOM YHCIIE
YMEHUE YUUTbCS Yy JPYruX JIIOJEH, MpuoOpeTaTh B COBMECTHOM JEATEIbHOCTU
HOBBIE 3HAHUS, HABBIKYA U KOMIIETCHLIUH U3 OIBITA IPYTHUX;

HEOOXOAUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, OHITHS, TUIOTE3bl 00 0OBEKTAX U ABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(PUIUTHI COOCTBEHHBIX 3HAaHUU U
KOMIIETEHTHOCTEH, IIJIaHUPOBATh CBOE PAa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYyallMlO, BOCIPUHUMATbH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPeOYyIOIIUNA KOHTPMEp, KOPPEKTUPOBATH
NPUHUMAEMble pelIeHus U JeUCTBHs, (HOPMYJIUpPOBaTh M OLEHUBATH PUCKU U
MOCJIENICTBUS, (POPMUPOBATH ONBIT.

METAINIPEIMETHBIE PE3YJIBTATBI
ITo3naBaTe/ibHBbIEC YHHBeEPCAJIbHbIE Y4eOHbIe 1eiicTBUS
ba3oBble 1oruyeckue 1eMcTBUA:

e BBIBIIITh M XapaKTE€PU30BATh CYIIECTBEHHBIE NPHU3HAKH MAaTEMaTHYECKUX
OOBEKTOB, TMOHSTHA, OTHOUIEHUH MEXIYy NOHATUSAMHU, (POPMYIUPOBATH
ONpeJeNeHus]  TMOHSATUH, YCTaHABIMBATh  CYIIECTBEHHBIA  IMPU3HAK
KJaccu(ukanmy, OCHOBAaHMS [JIi OOOOIIEHHUS W CPaBHEHUS, KPUTEPHUH
IIPOBOJMMOI0 aHAJIN3a;

e BOCHOpUHUMATH, (opMyaHpoBaTH U  NPeoOpPa3OBbIBaTh  CYKICHUS:
YTBEPAMUTENIbHbIE M OTpPUIIATENIbHbIE, €JIMHUYHBbIE, YacTHble U OO0uIue,
YCIIOBHBIE;

e BBIBISITH ~ MAaTE€MaTUYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U "
npoTuBOopeursi B (akTax, MJaHHBIX, HAOMIOJEHUSX U YTBEPKICHUSIX,
npeajiaraTb KpUTEPUU JJI BBISIBIIEHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYHIA;



JIeN1aTh BBIBOJABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIE€OYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

pa3buparh J0Ka3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUU (TIPSAMBIE U OT
IPOTUBHOI0), MPOBOAUTH CAaMOCTOSATEIBHO HECIIOXKHBIE J0Ka3aTebCTBA
MaTeMaTUYeCKuX (PaKTOB, BBICTPaUBaTh AapPryMEHTALMIO, IPUBOAMTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOHMpaTh cmoco0 pemieHus y4yeOHOM 3amaunM (CpaBHMBATh HECKOJBKO
BAapUAaHTOB pEUICHMs], BbIOMpaTh HaumOOIee NOAXOJAIMMA C Yy4ETOM
CaMOCTOSITENILHO BBIJCJIEHHBIX KPUTEPUEB).

ba3oBble ucciienoBarejibCKkue 1eMCTBUS.

UCIIOJIb30BaTh BOMIPOCHl KAaK HMCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BONPOCHL, (PUKCUPYIOIIME MPOTUBOPEUHE, MpoOIEMY,
CaMOCTOATENIbHO YCTAHABJIMBAaTh HCKOMOE U JaHHoe, (OpMHPOBATH
TUIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE,

IPOBOAUTH IO CAMOCTOSITEIbHO COCTaBJICHHOMY IIJIaHy HECIJIOKHBIH
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHNE IO YCTAHOBIEHUIO OCOOCHHOCTEN
MaTeMaTHYECKOro 00BEKTA, 3aBUCUMOCTEN OOBEKTOB MEXKTY COOO0I;
CaMOCTOSITENIHO (HOPMYIHpPOBaTh 0000IIEHUST M BBIBOJABI 10 pe3yibTaTaM
IPOBEJCHHOIO HAOIOJEHUs, HCCIIEIOBaHUs, OLIEHUBATh JOCTOBEPHOCTb
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 000OIEHNUI;

POTHO3MPOBATh BO3MOXHOE pa3BUTHE MPOIECCa, a TaKKe BBIIBUTATh
IPEIOJIOKEHUS O €r0 Pa3BUTUHU B HOBBIX YCJIOBHSIX.

Pabora c unpopmanmeii:

BBISIBJIAITh HEIOCTATOYHOCTh U M30BITOYHOCTh HMH(POpPMALUU, JAHHBIX,
HEOOXOUMBIX JIJISl pEeLICHU 3a4a4u;

BBIOMpATh, AHAJIM3UPOBATH, CHCTEMATHU3UPOBaTh W HWHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3INYHbIX BUAOB U (DOPM MpEACTABICHUS;

BbIOMpaTh (opMy TpencTaBlieHUs HWHGOpMAUUMU U WIUIFOCTPUPOBATH
perraemMbie 3a7add  CXeMaMu, auarpaMmaMiu, HWHOW Tpadukold u uX
KOMOMHAIIMSIMHU;

OLICHMBATh HAJACKHOCTh HMHPOPMALMHM IO KPUTEPUSM, MPEII0KEHHBIM
yUUTENEM WU CHOPMYITHUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIEC y4eOHbIe NeHCTBHSA:

BOCIIpPUHUMATDL U (bOpMYJII/IpOBaTB CYXKIACHUA B COOTBCTCTBUU C YCIIOBUAMU
" OejIsAMHu O6H_ICHI/I$I, ACHO, TOYHO, I'PaMOTHO BbIPaKaTb CBOIO TOUKY 3pCHUSA
B YCTHBIX W INMCBMCHHBIX TCKCTAX, AdBaTb ITOJACHCHHA IIO XOAY PCHICHUA
3a1a4, KOMMCHTHPOBATb HOJ'Iy‘-ICHHBIfI pE3YyJIbTAaT;

B X0J€ O6CY}KI[6HI/I}I 3a1aBaTb BOIIPOCHI 110 CYIICCTBY 06CY}I(,Ha€MOﬁ TCMBI,
HpO6JICMBI, pemaeMoﬁ 3aJa4H, BbICKA3bIBaTh HACH, HALICIICHHBIC HA ITOHUCK



pELICHUs, COINOCTaBJIATh CBOM CYXACHHSI C CYXKICHUSAMH JIPYTHX
YYaCTHUKOB JAHANIora, OOHApYXMBaTh pa3liMYMe€ U CXOJCTBO IMO3ULMUH, B
KOPPEKTHOI opme hopMynrpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

e TPEICTaBIATH  PE3YJNbTAaThl  PEIICHUs 3aJa4u, AKCIIEPUMEHTA,
UCCJIEIOBaHMSI, TIPOEKTA, CAMOCTOSATEIHHO BHIOMPATh (hOPMAT BHICTYIUIICHHS
C YU4ETOM 3aJa4 IPEe3eHTALNN U 0COOEHHOCTEN ayIUTOPUH;

e IIOHMMATbH M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW Y MHAUBUAYAIbHON
paboThI ITPU PEILICHUN YUYEOHBIX MAaTEMaTUUYECKUX 3a]1a4;

e TMPUHMMATH 1I€Jb COBMECTHOH AEATEIBbHOCTH, IUIAHUPOBATH OPraHU3AIUIO
COBMECTHOW paboOThl, pacupenensTh BHUABI padOT, JOTOBAPUBATHCA,
o0Cy>KIaTh MpPOLECC U Pe3yabTaT paboThl, 0000UIaTh MHEHHSI HECKOJIBKUX
JIIOACH;

e Yy4YaCTBOBaTh B TIPYIIOBBIX (opMax paboTel (0OCyXkIeHus, OOMEH
MHEHUSIMHU, MO3TOBBIE LITYPMBI U JAPYTHE), BHIIOIHATH CBOIO YaCTh pabOTHI
U KOOPAMHHPOBATH CBOM JACUCTBHS C JAPYTUMH WICHAMH KOMaH]IBI,
OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPHUSM,
c(hopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBeEpCaJbHbIE YUeOHbIe 1eiicTBUS
Camoopranusamnus:

e CaMOCTOSITEIBHO COCTAaBJISITh IUIAH, AJITOPUTM PEIICHUS 3aJayu (WA €ro
4acTh), BBIOUpATHh CHOCOO PEIICHUS] C YYETOM HMEIOUIUXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUpPOBaTb U KOPPEKTHPOBATH
BapUAHTHI PEIICHUH C y4ETOM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SJMOLMOHAIbHBIM MHTEJJICKT:

e BJIQJIETh CIIOCOOAMH CaMONPOBEPKU, CAMOKOHTPOJIS MPOLECCa U pe3yibTaTa
pelLIeHUsT MaTEMATUYECKOH 3a/1a4H;

e TPEABHUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PELICHUU 3aa4H,
BHOCUTH KOPPEKTHUBBI B JE€ATEIbHOCTh Ha OCHOBE HOBBIX OOCTOATENLCTB,
HaNJIEHHBIX OIIMUOOK, BBISIBICHHBIX TPYAHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3yJIbTaTa NEATEIBHOCTU MOCTABICHHOM LIEIU U
YCIIOBUSIM, OOBSCHATH MPUYWHBI JOCTWIKEHUS WA HEIOCTHKCHHS IIEJIH,
HAXOAUTh OIIMOKY, JaBaTh OLEHKY PHUOOPETEHHOMY OIIBITY.

IHNPEJIMETHBIE PE3YJIBTATBI

K xoHmy oOyueHuss B 7/ KJiacce OOYYaOIIMICS TMOJTYUYUT CIETYIOLINE
MpPEAMETHBIE PE3YJIbTAThI:

Pacmo3naBaTh W3yudeHHBIE TEOMETPUYECKHE (UTYPBI, OMPEACTATh WX
B3aMMHOE PaCIOJIOKEHHE, N300pakaTh TeOMETPUYECKUE (DUTYPBI, BBITTOJHSTh



YEepTEXKU IO YCIOBHIO 3ajauyd. M3mepsATh JUMHEHHBICE W YIJIOBBIE BEJIUYMHBI.
PemaTe 3a1a4n Ha BBIYHCIICHUE JJIMH OTPE3KOB U BEJIMYHH YIJIOB.

Jlenate TpyOyrO OIIEHKY JMHEWHBIX W YIJOBBIX BEIMYMH TMPEIAMETOB B
pealbHON KHW3HHU, pa3MepOB IPHUPOJHBIX OOBEKTOB. Pasznmuuarh pasmepbl ITHUX
O00BEKTOB TIO MOPSIAKY BEIIMUUHBI.

CTpouTh 4EPTEKHU K TECOMETPUUECKUM 3a]1a4am.

[Tonb3oBaThCs NOpU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, HCIOJIb30BATh
MIPU3HAKUA U CBOMCTBA PAaBHOOCAPEHHBIX TPEYTOJIBHUKOB IIPH PEILICHUH 3a]1a4.

[IpoBOANTE TOrMYECKUE PACCYKICHUA C HCMOJb30BAHUEM T'€OMETPHUUYECKHUX
TEOpEM.

[Tonb30BaThCsl TpU3HAKAMH PABEHCTBA IPAMOYTOJIBHBIX TPEYTOJBHUKOB,
CBOMCTBOM  MEIWaHbl, TMPOBEACHHOW K THUIOTEHY3€  MPSIMOYIrOJIbHOTO
TPEYTrOJIbHUKA, B PEIICHUU T€OMETPUUECKHX 3a]1a4.

OnpenensiTe napaieabHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMH cekymas. Onpenensars napauieIbHOCTh MPSAMBIX C MTOMOIIBI) PaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOU MPAMOU 10 TOUEK APYrOM NpsIMOM.

Pemrars 3aaum Ha KJIeT9aTOM Oymare.

[IpoBOUTH BHIYMCICHUS W HAXOJUTh YHCIOBbIE M OYKBEHHBIE 3HAYCHUS
VIJIOB B TEOMETPUUECKMX 33Ja4aX C HCHOJb30BAHHEM CYMMBI  YIJIOB
TPEYrOJbHUKOB M MHOTOYTOJIbHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX IIPH
MEPECCUCHUN JBYX IMapaielbHbIX NPAMBIX CEKylled. Pemars mpakTH4YecKue
3a71a4M Ha HaXOXJECHUE YTJIOB.

Bnagetp noHsTHEM T'E€OMETPUYECKOTO MECTa TOYEK. YMETh OMNPEICaTh
OMCCEKTPUCY yIJIa U CEPEIMHHBIA NEPIEHAUKYISP K OTPE3KY KaK T€OMETPUUYECKUE
MeCTa TOYEK.

DopMyJIMPOBATH OMPEACICHUSI OKPY>KHOCTH M Kpyra, XOpIbl M JhaMeTpa
OKPY>KHOCTH, TT0JIb30BaThCS UX CBOMCTBAMH. Y METh IPUMEHSTh 3TU CBOMCTBA IPH
pEIIEHNH 3a1a4.

Bnagete moHsiTHEM ONMCAaHHOW OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh e¢ 1eHTp. [lomp3oBaThes (akTaMu O TOM, YTO OHMCCEKTPHUCHI YTJIOB
TPEYroJIbHUKA TMEPECEKAlOTCs B OJHOM TOYKE, WU O TOM, 4YTO CEpPEIUHHBIE
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJJHOW TOUKE.

Brnagere nonsteM KacaTeabHOW K OKPYKHOCTH, MOJIB30BAaTHCS TEOPEMOUN O
MEPIEHIUKYJIIPHOCTU KacaTeJIbHOW U paJinyca, IPOBEACHHOTO K TOUKE KaCaHUs.

[Tosb30BaThCS MPOCTEUIIIMMH T€OMETPUYECKHUMU HEPABEHCTBAMM, TOHUMATh
YX IPAKTUYECKUN CMBICI.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE MMOCTPOCHUS C MOMOIIBIO HUPKYISA U
JIMHEWKHU.



K xoHmy oOyuenuss B 8 Kkjacce oOydYaromMCS TOIYYUT CIIEIYIOIINE
MPEIMETHBIC PE3yJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHUJBl UYETHIPEXYTOJIBHUKOB, HX JJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU MPU PEIICHUH T€OMETPUUECKUX 3a/1au.

[IpuMeHATH CBOWCTBAa TOYKH TEPECEUCHUsT MEIUaH TPEyrojbHUKa (IeHTpa
Macc) B pELIEHUY 33]1a4.

Brnanets moHATHEM CpeIHEW JIMHWH TPEYTOJbHUKA W TPAIClUd, MPUMEHSThH
X CBOMCTBA MpU pPEIICHHH TreoMeTpuueckux 3aaad. llonb3oBaThcsi TeopeMoit
dasieca 1 TEOPEMOI O MPOMOPIIUOHANBHBIX OTPE3KAX, MPUMEHSTh UX JIJISl PEIICHHUS
MPaKTUYECKUX 3a]1a4.

[IpuMeHATh MpU3HAKK MOJ00US TPEYTOILHUKOB B PEIICHUN T€OMETPHICCKUX
3ajay.

[Tonb3oBatbes Teopemoit I[ludaropa s pemieHUss TE€OMETPUYECKUX U
npakTudeckux 3agad. CTpOUTh MaTEMaTHYECKYI0 MOJeIb B MPAKTHUUYECKHUX
3aJa4ax, CAMOCTOSATENBHO JENaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIINE JTMHEI.

Brnagerp mMOHATHSMH CHHyca, KOCHMHyca H TaHT€HCa OCTPOTO yIJia
MPSMOYTOJIEHOTO TpeyTroiabHUKA. [10JI630BaThCSA 3THMH MOHATHSIMH IS PEIICHUS
MPAKTUICCKUX 3a]1a4.

BoruucnsaTs (paznuyHbIiMU CIIOCOOAMH) TUIONIAb TPEYTOJbHUKA U TIIOMIAIH
MHOTOYTOJBHBIX  (GUTyp (MOJB3YsACh, TJA€ HEOOXOAUMO, KAJIbKYJISATOPOM).
[IpuMeHSATh IOJTyYeHHBIC YMEHUS B IPAKTUYECKHUX 3a/1adax.

BrnageTts TOHATHUSAMH BIHCAaHHOTO M IIEHTPAJIBHOTO YTIJIA, HCITOIB30BAThH
TEOPEMBI O BIIUCAHHBIX yTJaX, yriaX MEXIy XopAamH (CeKyUIUMHU) U yTIe MEXIy
KacaTeJIbHOM U XOPJIOM MPU PELICHUU F'€OMETPUUECKUX 3a]1a4.

Brnaners moHATHEM ONMMCAHHOTO YETHIPEXYTOJIbHHKA, MPUMEHSTh CBOWCTBA
OIMMCAHHOTO YETHIPEXYTOJIbHUKA TIPH PEIICHUU 3a]1a4.

[IpuMeHATh MOMy4YeHHBIC 3HAHWS Ha MPAKTUKE — CTPOUTh MaTeMaTHYCCKUE
MOJIeNIU JIJIs 33124 PeajbHOM KU3HU U TTPOBOJIUTH COOTBETCTBYIOIINE BBIUYMCICHUS
C TpPUMEHEHHUEM TMOJ00Us W TPUTOHOMETpUU (MONB3YAICh, TAe HEO0OXO0IUMO,
KJIBKYJISITOPOM).

K xoHmy oOyuenuss B 9 kiacce oOydYaromMiCcsi TOJIYYUT CIICIYIOIINAE
MIPEIMETHBIC PE3yJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMU OCTPBIX YIJIOB, HAXOIUTh C UX
MOMOIIIBIO  PA3JIMYHBIE DJIEMEHTHI TPSIMOYTOJBHOTO TPEYTOJIbHUKA («perieHue
MPSIMOYTOJIBHBIX TPEYTOIHHUKOBY). HaxoauTh (C MOMOIIBI0 KATBKYJISTOPA) NITUHBI
W YTJIBI JUTSI HeTAOJMYHBIX 3HAYCHUH.

[Tonp3oBaThes opMyTaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYCCKUM
TOXKIECTBOM TSI HAXOXACHHUS COOTHOIIEHWH MEXIy TPUTOHOMETPHUYCCKUMHU
BEITUYMHAMU.



Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JUIsl HAXOXKACHUS Pa3IMYHBIX
AJIIEMEHTOB TPEYTOJbHUKA («PEIIEHHE TPEYrOJbHUKOB»), MPUMEHATh WX MPHU
pELICHUH F€OMETPUYECKHUX 3aau.

Brnagetp moHATMSAMH — NpeoOpa3oBaHHMs — MOJOOMS,  COOTBETCTBEHHBIX
3JIeMEHTOB T0J00HBIX (uryp. [loap3oBaThCs cBOICTBaMH MOJ00MS TPOU3BOIBHBIX
¢uryp, yMerb BBIYUCIATH JJIMHBI W HaxOOuUTh YIJbl y THOJOOHBIX QUIYP.
[TpumeHsATH cBOMCTBa MOAOOMS B MPAKTUYECKUX 3a7adax. YMETb NPUBOAUTH
IpUMEpPHI TOTIOOHBIX (PUTYP B OKPYIKAIOIIEM MUDE.

[Tonb30BaThCA TEOPEMAMHU O MPOU3BEACHUH OTPE3KOB XOP/[I, O MPOU3BEICHUN
OTPE3KOB CEKYIIHX, O KBaJApaTe KacaTeJIbHOM.

[lonb30BaThcs BEKTOpaMHU, NOHMMATh HUX T€OMETPUUYECKUH U (PU3MUECKHIt
CMBICJI, NPUMEHATh UX B PELIEHUH TE€OMETPUYECKUX M (PU3NYECKUX 3a]ad.
[IpuMEHSATh CKaIsIpHOE NMPOU3BEICHNE BEKTOPOB ISl HAXO0XKICHMS IJIUH U YTJIOB.

[lonb30oBaTbcd METOAOM KOOpDAMHAT HA IJIOCKOCTH, INPUMEHSATH €ro B
pELICHUH T€OMETPUUYECKUX U MPAKTUYECKUX 3a/1ay.

Bragete NOHATHSAMU NPABUIBHOTO MHOTOYTOJBHUKA, JUIMHBI OKPYXHOCTH,
JUIMHBI AYTH OKPYXHOCTU U paJuaHHON MEphl YIJia, YMETh BBIYMCIATH ILIOLIAAb
Kpyra 1 ero yactei. [[puMeHsTh noJlydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxonuth ocu (Wiau LEHTPbI) CUMMETPUHM (PUTYyp, TPUMEHSTH JABUKEHUS
IJIOCKOCTH B MPOCTEUIINX CIydasiX.

[IpuMeHATh MOIMY4YEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTHYECKUE
MOJIENIN 7S 3aa4 pPeajbHOM dKU3HHU U MTPOBOJUTH COOTBETCTBYIOLIUE BBIUYMCICHUS
C NPUMEHEHUEM MOoJ00Us M TPUTOHOMETPUYECKUX (YHKUMHA (MOJIb3YACh, TJe
HEO0OXOIMMO, KAIBKYJISITOPOM).



3. TEMATUYECKOE IINTAHUPOBAHUE

7 KJIIACC
KomnuecTBo yacos Crrcok UTOroBbIX Crioco6 oneHkn
ONEeKTPOHHbIE
Ne | HaumenoBanue (wdp ) IIJIAHUPYEMBIX UTOTOBBIX
uudpoBbie
n/ pas3aenoB U TEM Bceer Kontponbnsl | IIpakTnuecku pe3yIbTaToB C IJIAHUPYEMBIX
oOpa3oBaTebHbIC
I IporpaMMbl 0 € paboThI € paboThI YKa3aHUueM 3TallOB pe3yILTaToOB
€CypChl
pecyPp ux (opMupoBaHus
PacnioznaBatp Pemenue
H3yICHHBIC y4€OHBIXU (UJIHN)
F€OMETPUYECKHUE MPaKTHKO-
UTYpbI, OTIPEAEIATh
(urypi, oipen OPHUEHTHUPOBAHH
UX B3aMMHOE
pacroIokKeHue, biX3anat,
n300pakarTh
UTYpPBI, BBITIOJIHATh
urypet, CamocrosiTenbHa
YEPTEXKHU 110
g pabora
YCJIOBHIO 33/1a4U.
W3mepsTs TMHEHBIE
IIpocreiimue Y YIJIOBBIE
reOMeTpHHUECKH BEIMYMHBL. Pemars
ed Bu6 OK 3aJlauM Ha
UTYPBI U UX
3 yp ubmiotexa I BBIYHCIIEHUE JJIMH
CBOICTBA. 14 https://m.edsoo.ru/7f415e2 OTPE3KOB 1 BEIIIHH
N3mepenue € YIJIOB.
TEOMETPUYECKH
X BEJIMYUH
bu6mmoreka [IOK Ioap30BaThCA KonTponbhas
TpeyronbHUKH 22 1 6
https://m.edsoo.ru/7f415e2 | mpu3HakamMu pabota



https://m.edsoo.ru/7f415e2e
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https://m.edsoo.ru/7f415e2e

[9>]

paBeHCTBa
TPEYroJIbHUKOB,
HCITOJIb30BaTh
MPU3HAKU U
CBOICTBa
paBHOOEIPEHHBIX
TPEYTroJIbHUKOB MPHU
pelieHuu 3a1ay.
[IpoBoauTH
JIOTUYECKHE
pacCyXJIEHHS C
HCIOJIb30BaHUEM
FeOMETPUYECKUX
TEOPEM.
ITonb30BaThCs
MIPU3HAKAMU
paBeHCTBa
MIPSIMOYTOJTBHBIX
TPEYTrOJIbHUKOB,
CBOMCTBOM
MeIHaHbl,
MIPOBEACHHOM K
TUTIOTEHY3€
MPSIMOYTOJIBHOTO
TPEYrOJIbHUKA, B
perieHnun
r€OMETPUUYECKHUX
3aj1a4.

Pewenne
y4eOHBIXU (HITH)
MPAKTUKO-
OpPUECHTHUPOBAHH
BIX33/1a4;

VYeTHBII onpoc

KonTponbnas
pabora

CamocrosTenbHa
g pabora

[TapamtensHbIe
IpsIMbIE, CyMMa
YIJIOB
TpEYrojabHUKa

14

bu6nmoreka [JOK

https://m.edsoo.ru/7f415e2

e

Onpenensarsb
napayieNTbHOCTh
MMpAMBIX C IOMOMIBIO
YIJI0B, KOTOPBIE
o0OpasyeT ¢ HUMH

KonTponbHas
pabota
CamocrosiTenbHa
g pabora



https://m.edsoo.ru/7f415e2e
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CEeKyILasl.
Onpenensrsb
[1apaJUIEIbHOCTD
IPSIMBIX C IOMOLIBIO
paBeHCTBa
pacCTOAHUN OT TOUEK
OJIHOM MpsIMOH 710
TOYEK APYrou
MPSMOM.

[IpoBoauTh
BBIYHCIICHUS U
HaXOJUTb YUCIIOBBIE
1 OyKBEHHbIE
3HAYEHUS YIJIOB B
TrEeOMETPUYECKUX
3aj1a4ax ¢
HCIIOJIb30BAaHNEM
CYMMBI yTJIOB
TPEYrOJIbHUKOB U
MHOT'OYT'OJIbHUKOB,
CBONCTB YTJIOB,
00pa30BaHHbBIX NPU
IIEPECEUEHUH JIBYX
napajuIeIbHbIX
MIPSIMBIX CEKYIIEH.
Pemate
IIPAKTUYECKHE
3aJlauM Ha
HaXO0XJIEHUE YTJIOB.

Pemenue
y4eOHBIXU (MJITH)
pPaKTUKO-
OPHEHTHPOBAaHH
BIX3a/1a4;

VYeTHBII onpoc

OKpyXHOCTBb H

KpYT.
I'eomerpuuecku

14

bu6nmoreka [JOK
https://m.edsoo.ru/7f415e2

e

dopmynupoBaTh
onpeneneHus
OKPY>KHOCTH U
KpyTra, XOpJbl U

KoHntponbHas
pabora
CamocrosiTenbHa
s paboTta
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€ IIOCTPOCHUA

JiMameTpa
OKPY>KHOCTH,
II0JIb30BaThCS X
CBOMCTBaMHU. Y METh
MIPUMEHSTh 3TU
CBOMCTBA IIPU
pELICHHUH 3a]1ay.
Bragers nonsaTHEM
OITMCAaHHOM OKOJIO
TpEyroJibHUKA
OKPY>KHOCTH, YMETh
HaxOJIUTh €€ IECHTP.
ITonp3oBaThCs
(hakTamMu 0 TOM, 4TO
OHMCCEeKTPUCHI YTIIOB
TpEyroJibHUKA
[IEPECEKAIOTCS B
OJHOM TOYKE, B O
TOM, YTO
CEepEeUHHbIC
MEePIEHAUKYISPBI K
CTOpPOHAM
TpPEYroJIbHUKA
MEPECEKAIOTCS B
OJTHOM TOYKE.
BrnaneTs nonsaTrneM
KacaTeJbHOM K
OKPY>KHOCTH,
IMOJI30BaThCS
TeopeMou 0
MEPHEeHIUKYIISIPHOCT
M KacaTeIbHON 1
paauyca,
MPOBEJICHHOTO K

Pemenue
y4eOHBIXH (HJIN)
MPaKTHKO-
OpUEHTUPOBAHH
BIX33]1aY;

VYcerHbll onpoc




TOYKEC KaCaHH.

IToBTOpeHue,
000011IEHNE
3HAaHUH

bu6mmoreka [IOK
https://m.edsoo.ru/7f415e2

€

KoHntposbHas
pabora

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

68



https://m.edsoo.ru/7f415e2e
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8 KJIACC
KonudectBo yacos Criucok Crnioco6
UTOTOBBIX OLICHKH
ONEeKTPOHHbIE
HaumenoBanue TUTAHUPYEMBIX HUTOTOBBIX
Ne [Ipaktuuec | (UHPPOBHIE)
pa3zienoB U TeM KoHTpobHbIe pE3yJIbTAaTOB C TUTAHUPYEMBIX
/1 Bceero KHe 00pa3oBaTebHbIE
POrPaMMBI padoThI YKa3aHUEM pe3yIbTaToB
paboThl pecypehl
ATAroB UX
hopMHupOBaHHS
Pacno3znaBatp Pemenue
OCHOBHBIC BH/IBI yaeGHBIXH
YETHIPEXYTOILHUKO (v
B, UX DJICMEHTHI
bubnunoreka [JOK ’ ’ MPaKTUKO-
\ MOJIb30BATHCS UX
YeThIpeXyroIbHUKH 12 https://m.edsoo.ru/7f41 .
pexyr - fS CBOWMCTBAMH TIPH OpHCHTHPOBaH
felo peleHnn HBIX3a/1a4;
TCOMETPHUIECKUX
sajad. YcrHbI
orpoc
KoHntponbHas
pabota
IIpumeHsTh
Teopema Paneca u CBOICTBA TOYKHU
TeopemMa o i oK nepeceucHus
nOIMOTEeKA
MPOMOPLUOHATIEHBI 1 Me/HaH
15 https://m.edsoo.ru/7f41 | TpeyronbHHKA
X OTpe3Kax,
5 7el8 (ueHTpa Macc) B
TTOIOOHBIE pelLIeHnH 3a/a4.
TPEYTrOJIbHUKHN BHaI[eTB
MOHSATHEM CPEIHEN



https://m.edsoo.ru/7f417e18
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https://m.edsoo.ru/7f417e18

JIMHUU Pemenue
TPEYroJIbHUKA U yueOHBIXH
Tparnewuuy, ()
NPHMEHATH HX HpaKTHKo-
CBOICTBa MPHU
peeHHu OPUEHTUPOBAH
r€OMETPHUYCCKHX HBIX3a/1a4,
3ajad.
[Tonp30BaTbCs V eTHBIIH
teopemon Paneca
1 TEOPEMOH O onpoc
MIPOTOPIIUOHATBHBI
X OTpE3Kax, KonTponbhas
MPUMEHSATD UX JJIS paGota
pelieHus
MPaKTUYECKHUX
3anay. [IpumensTh
npu3Haky nojxodus |CamocTosiTeNnbHas
TPEYroJbHUKOB B pabora
perieHnn
F€OMETPUUYECKHUX
3ajad.
Boeruncnars Kontponbnas
IMomwas. (pa3nuuHbIMU pabota
crioco0amu) CamocrosiTens
Haxomz[eime IJI011A]Tb Hasi paboTta
njiomanacu but6mmorexa [IOK TPEYroJIbHUKA U
TPEYTrOJIbHUKOB U 14 https://m.edsoo.ru/7f41 | mwiomanu
MHOTOYTOJIBHBIX 7el8 MHOTOYTOJTEHBIX

dburyp. [Inomaan
NnoJJOOHBIX puUryp

¢buryp (m0oab3ysiCh,
rie HeoOXoauMo,
KaJIbKYJISITOPOM).
[IpumensTH
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IIOJTyYCHHBIE
YMEHUSI B
IIPAKTUYECKUX
3a1a4ax.

Teopema [Tudaropa
U Hadasia
TPUTOHOMETPUHU

10

bu6nmoreka [JOK

https://m.edsoo.ru/7f41

7el8

ITonb3oBarbes
TeopeMoi
[Mudaropa s
peLeHus
reOMETPUUECKUX U
MIPaKTUYECKUX
3agad. CTpouTh
MaTeMaTHYECKYIO
MOJIEJIb B
MIPaKTUYECKUX
3ajavax,
CaMOCTOSITETILHO
JIeNaTh YePTEXK U
HaXOJUTh
COOTBETCTBYIOLINE
JUIAHBI.

Bnaners
HOHATUSMU
CHHYCa, KOCHYCa
U TaHTEHCa
OCTpOro yria
IIPSIMOYTOJIBHOT'O
TPEYroJbHUKA.
[Tonb3oBaTbcs
STUMU TOHATHIMHU
JUTSL peIIeHUs
MPAKTUYECKHX
3ajad.

Pemenue
y4eOHBIXH
(vm)
MIPAKTHKO-
OpPUEHTHPOBAH
HBIX33]1a4;

YcTHBIN
ornpoc

KoHntponbHas
pabota

CamocTosTenb
Has pabora
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Bianers Pemenue
HOHATHSIMU YIeOHBIXH
BITMCAHHOTO U ()
LEHTPAJIbHOTO
IIPAKTHKO-

yria,
HCII0JIb30BATh OpHMCHTHPOBAH
TEOPEMBI 0 HBIX33]1a4;
BIIMCAHHBIX YIJIaXx,

VYrusl B yraax Mexiy VeIl
XopAaMH

OKPYKHOCTH. orpoc
(cexyumu) u yrie

Bnucanneie u MEKTY

OIIMCAHHBIC bub6mmoreka [IOK KacaTeJIbHOU U KonrponbHas

5 YeThIPEXyTOJbHUKH. 13 https://m.edsoo.ru/7f41 | Xopmou npu paGora

KacarenbHbie K 7e18 peuesuu

OKPY/KHOCTH. reOMETPUYECKUX
3az1ad.

Kacanue 9

o Bnaners nonsituem CamMocTosTelb

OKpyX)HoOCTCH OIIMCaHHOI'O Has pabora
YeThIPEXYrOJIbHUKA
IIPUMEHSITD
CBOMCTBA
OIIMCAaHHOTO
YeThIPEXYrOJIbHUKA
IIPY pELICHUN
3ajad.

bubnuoreka [IOK KonTponbHas
IToBTOpEHME,
6 . 4 https://m.edsoo.ru/7f41 pabora
00001IeHne 3HaHNit
7e18
OBILEE KOJIMYECTBO
YACOB IIO 68

I[TPOIT'PAMME
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9 KJIACC
KonunuectBo yacos Crucox Crioco6 oneHkn
UTOTOBBIX UTOTOBBIX
DJIEKTPOHHBIE
Ne HanmenoBanue (umdh ) [JIAHUPYEMBIX IJIAHUPYEMBIX
uudpoBbie
n/ Pa3zAciioB U TEM Bcer KonTposibHbI [IpakTnyecku pe3yJIbTaTOB C pe3yJIbTaTOB
o0Opa3oBaTeNbHbIC
I IpOrpamMMmEl 0 € paboThI € paboThl pecypehi YKa3zaHUueM
3TaNoB UX
dhopMHUpOBaHHS
Hcnonb3oBars Pemenue
TCOPEMBI CHHYCOB | yyeOHBIXM (HJIH)
Y KOCUHYCOB ISt NPaKTHKO-
T HAXOATCHHA OPUEHTHPOBAHHBI
PUTOHOMETPHUSL. PA3MHIHBIX Y P
Teopembl X3a/1ad;
JJIEMEHTOB
KOCHHYCOB H bubmuoreka [JOK
€yroJibHUKa
16 1 https://m.edsoo.ru/7f41a12 | Pyt .
CHUHYCOB. c («perreHne VYceTHBIT onpoc
Permmenue = TPEYTOJIEHUKOBY),
TPEYTONBHUKOB MPUMEHSATD UX -
MIPU PEIICHUH OHTPOJIbHAA
TFEOMETPUUYECKUX pabora
3az1ad.
CamocrosiTenbHa
g pabora
IIpeobpasoBaHne Bnaners Kontponbnas
bubnmoreka [JOK MOHATUSMHU pabota
no1o0usl.
10 1 https://m.edsoo.ru/7f41al2 | mpeoOpa3oBaHUs CamocrosiTenbHa
Mertpuueckue
c rmoxoous, s paboTa
COOTHOIICHN B COOTBETCTBEHHBIX
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OKPY>KHOCTH

3JIEMEHTOB
oTI0OHBIX QUTYP.
Ilonp30BaThCs
CBOMCTBaMH
mogoous
POU3BOJIHLHBIX
¢dburyp, ymetsb
BBIYUCIISITE JINHBI
Y HaXOJIUTh YTJIbl
y MOA00HBIX
¢buryp.
[IpumensaTh
CBOMCTBaA
moao0us B
MPaAKTUYECKUX
3amadyax. YMeTh
MPUBOIUTH
IpUMEPHI
0J1I00HBIX QUryp
B OKPYKaIOIIEM
MUpE.
ITonp3oBaThCs
TEOpEeMaMH O
MIPOU3BEICHUHU
OTPE3KOB XOpJI, O
MIPOU3BEICHUHU
OTPE3KOB
CeKYIINX, O
KBaJipate
KacaTelIbHOM.

Bexkrops!

12

bu6mmoteka [IOK

https://m.edsoo.ru/7f41al2

c

Tlonwp30Barbes
BEKTOpaMH,
IIOHUMATh UX
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r€OMETPUYECKHI
U GU3HYECKUN
CMBICII,
MPUMEHSTh UX B
pelieHuu
TreOMETPHUYECKIX
1 GU3HYECKUX
3anad. [Ipumensarts

Pewenne
y4eOHBIXU (HITH)
MPAKTUKO-
OPUCHTHUPOBAHHBI
X3a/1a4;

VYeTHBII onpoc

CKaJIIpPHOE
MIPOU3BEICHUE
BEKTOPOB IS KonTponbHas
HaxOKJIeHus JUIMH | paboTta
U YIJIOB.
CaMocrosgTenbpHas
pabota
[Tonws30BaTbCs KoHntponbHas
METOI0M pabota
KOOpIMHAT Ha CamocTosTeapHa
HexapToBe! bubmorexa [IOK TIIOCKOCTH, s paboTa
KOOpAMHATHI Ha https://m.edsoo.ru/7f41al2 | mpuMEHSTH €ro B
IIOCKOCTH c pelIeHnn
TE€OMETPUUYECKUX
Y PAKTHIECKUX
3a7a4
Bmagets Pemenne
[IpaBunbHbIE EOI;I:E:XZIFO y4eOHBIXH (W)
MHOT'OYTOJIbHUKH MII){ OTOYTOMbHIKA, IIPaKTHKO-
. Jimna Bubmiorexa [IOK SUTHHBI OpPUEHTUPOBAHHBI
OKPY/KHOCTH 1 https:/m.edso0.ru/7f41a12 | oxpy»KHOCTH, X3anad,

IJI0IIA L Kpyra.
Brruncnenune
JIonanaei

c

JUIMHBI 1yTH
OKPY>KHOCTHU H
paguaHHON MepbI

yria, yMeTh
BBIUUCIIATH

VYeTHBIT onpoc

CaMocTosTenspHa
s paboTta
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IJIOLIAAb Kpyra u
€ro 4acrei.
[IpumeHnATH
HIOJIyYEHHbIE
YMEHUS B
NPAaKTUYECKUX
3a/1a4ax.
[IpumeHnATH
MOJIyYEHHbBIE
3HaHUS Ha
MIPaKTUKE —
CTPOUTH
MaTeMaTUYECKHe
MOJEIN JUIs 33724
peaTbHON KU3HU
U TIPOBOJIUTH
COOTBETCTBYIOLIU
€ BBIYHCIICHUS

Haxonuts ocn
(Wu 1eHTpPBI)

Pemenue
yu4eOHBIXU (UITH)

CUMMETPHUHU MPAKTHKO-
uryp,
JIBYOKEHNUS bubmorexa [IOK MpHMEHATS OpPHMEHTHPOBAHHEI
https://m.edsoo.ru/7f41al2 X q:
IIJIOCKOCTH c JABHUXKCHUS 3ajad,
= TUIOCKOCTH B
TPOCTEHIINX YcTHBI ompoc
clryyasx.
CamocrosiTenpHa
g pabora
[ToBTOpEHME, KoHntponbHas
o6oBmenHe bu6mmorekxa [JOK pabota
’ https://m.edsoo.ru/7f41a12
CHCTEMAaTH3aIHSI

3HaHUHU

c
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OBIIEE
KOJIMYECTBO
YACOB IO
ITIPOTPAMME

68




I'Paduk KOHTPOJUBHBIX MEPONPHUATH I

NDpuaoxenue.l.

1 0 yuyeOHOMY npeamery «I'eomeTpusi»

1 geTBepTH 2 9eTBepTh 3 9eTBepTh 4 9eTBepTh ron
nepuo
MIPOBEICHUS
OLICHOYHOM
IPOLIE Ty P CeHTsI0ph OKTIOPH HOSIOPB JIeKadpb SHBaph | (heBpaib MapT amnperns Mai WUTO
HeJIen HeJlen HeJlen HeJlen HEleIu | Henenu Heeu HeAeIu HEJIeH ro
yaeOHIA KA = 1l 1) x| 2|1 2|8 2| 2| 1]2|2l2]2|2]2|2] 2[/£]|2|2]|3 313(3 g
mpesmer | o | 1) 2]3)4 61718198 00 1|2 3| 4ls| 62| 7|8 o|o|1|23|als|s| 7|2 |80 23|45 |8
OcHoBHoOe 00111ee 00pa3oBaHne
I'eomeTpus 7 0 0 1 1 2 11 214
I'eomerpus 8 1 1 1 1 1 2 11 2|6
I'eomeTpus 9 1 1 1 1 1 1 2 1|1 2|6
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