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MHNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamMma mo reoMeTpud Ijs OOyYarOMIMXCS C 3aJEPKKOM ICHUXHUYECKOTO

pa3Butus (nanee — 3I1P) Ha ypoBHE OCHOBHOTO OOIIET0 00pa30BaHMUs MOJATOTOBICHA HA OCHOBE
@DenepanbHOTO  TOCYJApCTBEHHOTO  00pa30BaTENbHOTO  CTaHJApTa OCHOBHOTO  OOIIETro
oOpazoBanus (IIpukas Munnpocsemenus Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBan
MunuctepctBom toctuituu Poccuiickoit @eneparuu 05.07.2021 r., per. Homep 64101) (nayee —
®dI'OC 0O00), aganTUPOBAaHHONW OCHOBHOM 00pa30BaTEIBLHON NMPOrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHusl OOYYAIOIIMXCS C 3aJIePKKOUW NMCUXUYECKOTo pa3BUTHA (OZOOPEHHOHN pelieHneM
DdYMO no obmemy obpazoBanuto (rmpotokod ot 18 mapra 2022 1. Ne 1/22)) (manee — [TAOOII
OO0O 3I1P), paboueii mporpaMMbl OCHOBHOTO 00111ero o0pa3oBanus 1o npeamery «I'eomeTpusi»,
IPOTPaMMbl BOCIIMTAHUS, C YYETOM PacIpe/leIeHHBIX 10 KJIaccaM MPOBEPSeMbIX TpeOOBaHUN K
pe3yJbTaTaM OCBOCHHUS ATANTHPOBAHHOW OCHOBHOI 00pa3oBaTeIbHOM MPOrpaMMBbl OCHOBHOTO
obirero oOpa3oBaHus OOYYAIOMIMXCS C 3aJEPKKOM TCUXUYECKOTO pa3BuTusi. B paboueii
porpaMMe yuTeHbl UJeu U MoJjokeHus: KoHnenmuu pa3BuThsi MaTeMaTH4eCcKoro 00pa3oBaHus B
Poccuiickoit denepanum.
YueOublii npeamer «['eomeTpus» BXOAUT B  MNpeAMETHYK  oOnacte «Marematuka». OH
CIIOCOOCTBYET  Pa3BUTHIO  BBIYMCIUTENIBHOM  KyJIbTypbl M JIOTMYECKOTO  MBILIUICHHUS,
(OpMHUPOBAHNIO YMEHHUS I0JIb30BAThCS AITOPUTMAMHU, @ TaKXK€ HMPUOOPETEHUIO MPaKTHUYECKUX
HaBbIKOB, HEOOXOJUMBIX B NOBCEIHEBHOHN »u3HM oOyuatomuxcs ¢ 3IIP. YueOnblil nmpenmer
pa3BUBaeT MBIIUICHUE, MPOCTPAHCTBEHHOE BOOOpakeHHE, (YHKIIMOHAIBHYIO T'PaMOTHOCTH,
YMEHHUSI BOCHPHUHUMATh W KPUTHYECKH AaHAIM3HPOBATh HH(POPMAIUIO, MPEICTABICHHYIO B
pa3InyYHbIX (hopMax.

OOyuenne reomeTpun Ja€T BO3MOXKHOCTH paszBuBaTh y oOydarommxcs ¢ 3[IP Tounyio,
paloHaIbHYI0 U MHGOPMATUBHYIO pedb, YMEHHE OTOMPATh Haubosee MOAXOSIINE I3bIKOBLIE,
CUMBOJIMYECKUE, TpauuecKkue CpeacTBa Uil BBIPAKEHHUS CYXKIEGHUH U HArJSIAHOTO MX
MpPEICTaBICHHUS.

HeoOxoauMbpIiM KOMIIOHEHTOM 00ILlel KyJIbTYpPhl B COBPEMEHHOM TOJIKOBAHUHU SIBIISIETCS
oOliee 3HAaKOMCTBO C METOJAaMH IO3HaHUS JAEMCTBUTEIbHOCTH, MPEACTABIECHUE O MpPEeaMETe U
METOJIaX MaTeMAaTUKH, UX OTIMYHHA OT METOJOB JIPYTHXECTECTBEHHBIX M TYMAHUTAPHBIX HAyK, 00
OCOOCHHOCTSIX NMPUMEHCHHSI MATEMATUKH TSI PEIICHUS] HAYYHBIX W MPHUKIATHBIX 3371a9. Takum
o0pa3oM, MaremaTHyeckoe 0Opa3oBaHNe BHOCUT CBO BKJIaj B (popMUpOBaHUE OOLIEH KyIbTyphl
4eJI0BeKa.

M3ydeHne reoMeTpuu TaKkKe CIOCOOCTBYET 3CTETUYECKOMY BOCHHMTAHHUIO YeJIOBEKa,
MOHMMAHUIO KPacoThl M  M3AIIECTBA MaTEeMAaTHUYECKUX  PACCYXICHUH, BOCHPUATHIO
F€OMETPUUECKUX (POPM, YCBOCHHIO UJIEU CUMMETPHUH.

[IporpamMma oTpaxaet coaepkanue o0yueHus npeamery «l'eomerpus» ¢ yuerom ocoObIx
obOpasoBarenbHbIX TOTpeOHOCTEH oOydaromuxcst ¢ 3[IP. Onagenue y4eOHBIM TPEIMETOM
«"eomeTpus» MPECTABIIAET OMPEACIICHHYIO CIIOKHOCTD 1iis ydammxcs ¢ 3[1P. V oOydarommxcs
¢ 3IIP naunboiiee BhIpaKEHBI OTCTABAHUS B PA3BUTHUU CIOBECHO-TIOTUYECKUX (JOPM MBILIUICHUS,
MO3TOMY a0CTpaKTHBIE M OTBJIEYEHHBIE KAaTETOPUU UM TPYAHOAOCTYMHBI. B ToXe Bpems mpu
CHeIralbHOM OO0y4YeHUM OoO0ydYarolnyecss MOTYT BBINOJNHATH 3alaHus 1o aiaroputMmy. OHuU
BOCIIPUMMYHBBI K TTOMOIIY, MOTYT BBIIIOJIHUTH MEPEHOC HA aHAJOTUYHOE 33J[aHUE YCBOCHHOTO
cnocoba pemeHus. CHIKEHUE pa3BUTHSA MBICIUTENBHBIX ONEpaluid M 3aMeaJIeHHOE
CTAaHOBJIEHUE  JIOTMYECKUX JEWCTBUHA MPUBOIAT K  HEJOCTaTOYHOM  OCMBICIEHHOCTU



COBEpIIAEMBbIX YUYEOHBIX JAEHCTBMM. Y 0OydaromMXCsl 3aTPyAHEHbl CYETHbIE BBIYMCICHMS,
IIPOU3BOAUMBIE B yM€. B IIMCBMEHHBIX BBIUHCICHUSAX OHM MOTYT IPOIYCKAaThb OJUH U3
IIPOMEXYTOUHBIX aroB. [Ipu pabote ¢ UNCIOBBIMU BbIPAKEHUSIMH, BBIYMCICHUEM UX 3HAUCHUS
MOTYT HE YJEpXXUBaTh MPaBUJIBHBIN MOpsANOK aedcTBuid. [Ipu ymporienuu, npeoOpa3oBaHUH
BblpakeHU ydamuecss ¢ 3I[IP He Moryr caMoOCTOSTENbHO HPUHATH PELIEHUE O
IIOCJIEZI0BATEIBbHOCTH BBIOIHEHUS NEeHCTBUN. KOHKPETHOCTh MBILUIEHUS OCIOKHAET yCBOCHUS
HaBbIKA pCIICHUS YPABHCHWM, HEPABEHCTB, CHCTEMbl YypaBHeHui. MM ManogocTynmHo
coBeplIleHHE 00PaTUMBIX OIEepaLUi.

Huzkuii ypoBeHb pa3BUTHS JIOTMUECKUX OIepaluii, HemocTaroyHass OO0O0OIIEHHOCTh
MBILIUICHHUS 3aTPYIHSIOT U3yueHHe TeMbl «DYyHKUIUU»: MPH ONpeleeHHH (PyHKIMOHAIBHOM
3aBHCUMOCTH, TIpH ONUCAaHUM TpaUUYecKOll CHTyallMd, UCIONb3YS T'€OMETPHUYECKUI,
anreOpanyeckuii, (PyHKIMOHANBHBINA s3bIKH. Hepenxo ydammecs HE BHIAT Pa3HUIBI MEXITY
o0J1acThlO omnpezenaeHus GyHKIUU U 00JIaCThIO 3HAUCHUH.

Pemienue 3agay conpspkeHO ¢ TPYAHOCTAMHU OQOPMIIEHHS KPAaTKOM 3amucH, IPOBEACHUs
aHajM3a yCIIOBMs 3aJjaud, BblieleHus cymectBeHHoro. OOyuatommecs ¢ 3IIP 3artpyaustorcs
clenaTh YMO3aK/IIOUEHHE OT OOLIero K 4YacTHOMY, HEpPEAKO BBIOMPAIOT HEpaluOHaIbHbIE
CHocoO0bl PeLIeHUs, HHOTIa OPaHUYUBAIOTCS MAaHUITYJSIUAMU C YUCIaMHU.

[Ipn u3yueHum reomerpuueckoro martepuaina oOyuaromuecs ¢ 3[IP crankuBaroTcs c
TPYZHOCTBIO J€JIaTh JIOTMYECKUE BBIBOJABI, CTPOUTH IIOCIIEIOBATEIBHBIE PACCYXKICHUS.
Henpounsle 3HaHUS OCHOBHBIX TEOPEM TEOMETPUM TNPHUBOJUT K OIMMOKAM B pEIICHUH
reoMeTpuueckux 3agad. OOyudaromuecs MOTyT MOAMEHUTH (POPMYITy, HEMPABUIBLHO IPUMEHUTH
teopeMy. K cepbe3HbIM ommMOKaM B pELICHUM 3a/4ad HPUBOAAT HEJOCTAaTOYHO pPa3BHUTHIC
IIPOCTPAHCTBEHHBIE NPEACTABICHUSA. FIM CII0’KHO BBIIIOJIHUTD YEPTEXK K YCIOBHIO, B IMCHbMEHHBIX
paboTaxOHU HE MOT'YT IPUBECTU OOBSICHEHHE K YEPTEKY.

TouHOCTB 3a1IOMUHAHKS U BOCIIPOU3BEACHUS YUEOHOr0 MaTepuaia CHUXKEHbI 110 IPUYHHE
CJ1a00CTH MHECTUYECKOM JeATeNbHOCTH, CyXeHHs oObema mnamatu. OOywaromummcs ¢ 3I1P
TpeOyeTcst OoJibllle BpEMEHH Ha 3aKpEIUIEHHE MaTepuaa, akTyalu3alys 3HaHUH [0 OIope MpH
BOCIIPOM3BEICHUHU.

JUia  mpeojosieHUs TpPYAHOCTEH B M3ydyeHHH YydeOHoro mnpeamera «l'eomerpusi»
HeoOxonuMma ajanranus o0beMa M XapakTepa ydeOHOro Marepuana K II03HaBaTENIbHBIM
Bo3MOXxHOCTsAM yvanuxcsi ¢ 3[IP. Cnenyer yueGHbI Marepuan MpenoJHOCUTh HEOOIbIIUMU
HOPLMSIMHU, YCIIOXKHSS €ro MOCTENEHHO, M3bICKMBATh CIIOCOOB! aJaNnTallud TPYAHBIX 3a/aHUM,
HEKOTOpbIE TEMBbl [JaBaTb KakK O3HAKOMUTEIIbHBIC; MCKIOYaTb OTAEIBHBIE TPYIHBIC
JI0Ka3aTeNIbCTBA; TEOPETUUECKUN MaTEPUaJl PEKOMEHAYETCS U3y4aTh B MPOLECCE NMPAKTUUYECKOU
JEeSATeNIbHOCTH 1O pelieHuio 3agady. OpraHuyeckoe €IMHCTBO IMPAKTUYECKOW M YMCTBEHHOM
JESTEIbHOCTH y4YallUXcs Ha YpoKaX MaTeMaTUKH CHOCOOCTBYIOT IPOYHOMY M CO3HATEIbHOMY
YCBOEHHUIO 0a3MCHBIX MAaTEMATUYECKUX 3HAHUHM U YMEHUH.

I'eomeTpusl Kak OJMH U3 OCHOBHBIX Pa3/J€]OB IIKOJIBHOM MaTEMaTHUKH, UMEIOIIANA CBOEH
LEeNbI0 00ECleunTh H3y4YeHHE CBOWCTB W pa3MepoB (GUTYp, HUX OTHOLICHMA M B3aUMHOE
pPacCIOJIOKEHUE, OIUPACTCS Ha JIOTMYECKYH0, [OKAa3aTelIbHYI0 JHMHHUIO. LleHHOCTh u3ydyeHus
reOMEeTpUH Ha YPOBHE OCHOBHOTO OO0IIEro 00pa3oBaHUs 3aKI0YaeTCsl B TOM, YTO 00yJaroLuiics
YUYUTCS TPOBOAUTH JIOKA3ATEIbHBIE PACCYKIEHUs, CTPOUTH JIOTUYECKHE YMO3AKIIIOUCHMUS,
JIOKa3bIBaTh MCTHUHHBIE YTBEPXKICHUS W CTPOUTh KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJUTH



paccyKIeHUs «OT IPOTUBHOI0», OTINYATh CBOICTBA OT MPHU3HAKOB, (POPMYJIUPOBATH OOpaTHbIE
YTBEPKACHHUS.

BTopoi1 nenbro u3y4eHuss rTeOMETpPUH SBIISECTCS HUCIIONIb30BaHUE €€ KaK MHCTPYMEHTA IIpU
pELICHUMM KaK MaTeMaTHYeCKMX, TaK M IPAKTUYECKUX 3a/1ad, BCTPEUYAIOIIMUXCA B PEATBHOU
xu3HU. OOydYaromuiicss TOMHKEH HAY4YHThCS OIPENENUTh T'€OMETPHUECKYIO (HUrypy, ONHCATh
CJIOBaMHU JAHHBIM 4YEPTEK WIM PUCYHOK, HAWTH IUIOLIANb 3€MEIBHOIO Y4YacTKa, PACCUUTATh
HEOOXOIMMYI0 JJIMHY OITOBOJOKOHHOIO KaOens wuiau TpeOyeMmble pa3Mmepbl rapaxa s
aBTOMOOWJIL. DTOMY COOTBETCTBYET BTOpPasi, BBIYMCIMTEIbHAS JIMHUS B U3yYEHUM I'€OMETPHUM.
[lpu pemeHun 3agady  MPAKTHMYECKOIO  XapakTepa OOyYaroIUiCsl y4yuTCcs  CTPOUTh
MaTeMaTUYeCKUe MOJEIN pEAJbHbIX JKU3HEHHBIX CHUTYyallMil, NpPOBOAUTH BBIYUCICHUS U
OLICHUBATH aJICKBATHOCTb I10Jy4EHHOI'O pe3yjbTaTa.

KpaiiHe BaXHO TOJUEPKUBATH CBA3M T€OMETPUU C JAPYTMMU Y4EOHBIMH TPEIMETaMH,
MOTHUBUPOBATh  HCIIOJIB30BaTh  ONPEACICHHS  TIeOMETPUYECKUX  (QUryp U TOHSATHIA,
JIEMOHCTPUPOBATh IPUMEHEHHE MOJYYEHHBIX YMEHUH B (pU3MKe U TEXHHUKE. DTU CBsI3U Hanbosee
ApKO BUJHBI B TeMax «Bektops», « TpuronoMerpuyeckue COOTHOIIEHUD», «MeToll KOOpIuHaT»
u «Teopema ITudaropar.

VYuebHblit Kypc «l'eoMeTpus» BKIIOYACT CIEAYIOIINE OCHOBHBIE Pa3Jesibl COAEPIKAaHUS:
«l'eomerpuueckne GUTYypsl W HUX CBOWCTBa», «VI3MepeHHE TeOMETPHYECKHX BEITHUUHY,
«JlexkapToBbl ~ KOOpAMHATBI HA  IUIOCKOCTW», «BekTope», «/IBHJKEHHsS  IIJIOCKOCTHY,
«IIpeobpazoBanus moI00HM.

Ha u3yuenue yueOHoro kypca «l'eomerpusi» oroautcs 204 yaca: B 7 kiacce — 68 yacos
(2 yaca B Henenm), B 8 kiacce — 68 yaco (2 yaca B Hele0), B 9 kimacce — 68 yacos (2 Jaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
7 KJIACC

HavanpHble monsTus reomerpuu. Touka, HpsimMasi, OTPE3OK, Jiyd. Yroia. Buasl yrios.
BeprukansHele ¥ CMeXHBIE yribl. buccexkrpuca yrma. JlomaHas, MHOIOYroOJbHUK.
[TapamienpHOCTD U NEPIIEHIUKYIAPHOCTD IIPSIMBIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA 0CeBOM cuMMeTpud. [IpuMepsl cumMmMeTpun
B OKPY’KaroIleM MUpE.

OcHOBHBIE TIOCTPOEHHUSI C IIOMOIIbIO LMPKYJIs M JuHeiliku. TpeyronbHuk. Boicora,
MeauaHa, OMCcCEeKTpuca, UX CBOMCTBA.

PaBHOOeApeHHBII 1 PABHOCTOPOHHUHN TPEYTOJIbHUKH. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa W TpHU3HAKH pPAaBHOOEAPEHHOrO TpeyroibHUKa. [Ipu3HaKuM paBeHCTBA
TPEYrOJIbHUKOB.

CBolicTBa M IPU3HAKU MapajuieNbHbIX NpsMbIX. CymMMma yriioB TpeyrojpbHuKa. BHemHune
YTJIBI TPEYTOJIbHUKA.

ITpsimoyronbHbIN  TpeyroiabHUK. CBOWCTBO MeAMaHbl HMPSMOYIOJIBHOIO TPEYTOJBHUKA,
npoBeAEHHOW K runoreHy3e. llpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYrOJIbHUKOB.
[TpstMOyTONBHBIN TPEYTOJIbHUK € yTaoM B 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMaHOM,
Teopema o 0OJIbIIEM yIiie U OONBIIEH CTOPOHE TPeYTroNbHUKA. [leprneHIuKyIsp 1 HAKIIOHHAS.

I'eomeTpruyeckoe MecTOo TOuYeK. buccekrpuca yria M CepeAMHHBINA INEPHNEHAMKYIAP K
OTpE3KYy KaK FreOMETPUYECKHE MECTa TOYEK.

OkpyXHOCTb M Kpyr, XopJa M JAMaMeTp, HMX CBOMICTBa. B3anMHOe pacroyiokeHue
OKpYXHOCTH M npsiMoil. KacarenbHas U cexymias K OKpYKHOCTH. OKpY’KHOCTb, BIIMCaHHas B
yroi. BiucanHas u onucaHHas OKpy>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

Yersipéxyronpauku. [lapammenorpamm, €ro Hmpu3HAKM W CBOMCTBA. YacTHelEe cCiydau
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tpaneuus, e€ cBoicTBa U MpU3Haku. [IpsMoyronbHas Tpanenus.

Meton ynBoenuss menuansl. LleHTpanbHas cummerpus. Teopema Paneca u Teopema o
IIPONOPLUOHAIIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYroJbHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa.

[TogoGue TpeyroapHUKOB, KOdpduimeHT nomaodus. [lpusnaku mogoOus TPEyroJbHUKOB.
[TpumeHneHnne no1o0Ust pH pelIeHUH MPAKTUUECKUX 3ajau.

CaolicTBa miomaaei reomerpudeckux (uryp. @opmyinsl Ais MIIOWAAN TPEYroJIbHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUTOIIAAeH MOJ00HBIX UTYp.

Brruncnenue miomiaeit TpeyroJibHUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema Ilucdaropa. IIpumenenue Teopemsl Iludaropa mpu pemeHuN HPaKTUYECKUX
3az1ad.

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO YIJIa IpsMOYIOJBHOIO TpeyrojpHuka. OCHOBHOE
TPUTOHOMETPHUECKOE TOXKAECTBO. TpuroHomerpuueckue GpyHkuuu yrios B 30, 45 u 60°.



Brniucanneie W LEHTpAJIbHBIE YTJIbI, YTOJd MEXKIY KacaTeIbHOW M XOpIOH. YTJIbl MEXIY
xXopaaMu )41 CCKYILIUMMU. Brucannrnie u OIIMCAaHHBIC I-ICTI:.IpéX}/F OJIbHUKHU. B3anmHoe
pacmojioxkeHue JBYyX OKpyxkHocTed. Kacanme okpyxkHocteir. OOmmue KacaTelbHBIE K JIBYM
OKPY>KHOCTSIM.

9 KUIACC

Cunyc, kocuHyc, TanreHc yrjaoB ot 0 mo 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXk1eCTBO. POPMYIIbI IPUBEICHUS.

Pemenne TpeyronbHukoB. Teopema KOCMHYCOB UM TeopemMa CHUHYCOB. Pemnienue
IIPAaKTUYECKUX 3a/1a4 C UCIIOJb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpaszoBanue nonobus. [1ogodue cOOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa 0 IpOU3BENECHUN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEICHUN OTPE3KOB CEKYIIHUX,
TeopeMa O KBaJpare KacaTeJIbHOM.

Bektop, nnuHa (MOAYNb) BEKTOpa, COHANpaBICHHBIE BEKTOPHI, MPOTHBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpAlUU HaJ
BEeKTOpaMu. Pa3iioxkeHue BEKTOpa MO JIBYM HEKOJUIMHEapHbIM BeKkTopaM. KoopaumHaTel BEeKTOpa.
CkansipHO€ MPOU3BEICHUE BEKTOPOB, IPUMEHEHUE ISl HAXO0XKACHUS JJIMH U YTJIO0B.

JlexapToBbl KOOpAMHATBI HA IIOCKOCTH. YPaBHEHUS IPSMOM U OKPYKHOCTH B
KOOPJIHMHATAX, IEPECEUCHNUE OKPYKHOCTEN U NPSAMBIX. MeTO1 KOOpAMHAT U €ro IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. JlJIMHA OKPYKHOCTHU. ['pajlycHas U pagraHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpy»xHocTel. [limomane kpyra, ceKTopa, CerMeHTa.

JIBUKEeHMsI TNIOCKOCTU U BHYTPEHHUE CUMMETPUH PUTYp (dJIeMEHTapHbIE MPEACTaBICHU).
[TapannensHbINA MEePEHOC. [ToBoporT.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«"EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3yabTaTbhl OCBOCHHUS TNPOrpaMMmbl yueOHOro Kkypca «['eomerpus»
XapaKTePU3YIOTCS:

1) naTpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MNPOLUIOMY W HACTOSILIEMY POCCHIICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHUMCKMX MAaTEMAaTUKOB H POCCHUUCKOU
MaTEeMaTUYeCKOU MIKOJIbI, K UCIIOJb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpakJIaHWMHA W peaM3alliid €ro Ipas,
MPEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBaxX (YHKUMOHMPOBAHHS PA3IMUHBIX CTPYKTYD,
SBIICHUH, MPOLIETYp TPAXKIAHCKOTO 0oO0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITHUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JIOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAoBOE BOCIMTAHUE:

YCTAaHOBKOW Ha aKTHMBHOE YYacCTHE B PEIICHHHM MPAKTUYECKUX 3a7ad MaTeMaTHYECKOM
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYECKOTr0 00pa30oBaHUs Ha MPOTSIKEHUU BCEr
JKU3HU JJIs YCIIEIIHON MPO(eCCHOHANBHON JIeATEIbHOCTH U Pa3BUTUEM HEOOXOJIMMBIX YMEHHI,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaJbHOW TPAeKTOPHUH OO0pa30BaHUA U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K HMOILIMOHAIBHOMY M OJCTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, paCCyKICHUM, YMEHUIO BUACTh MAaTEMAaTHUECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOIO NMO3HAHUSA:

OpUEHTAIIEN B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAayUYHBIX MPEICTaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMaHUEM
MaTeMaTUYeCKON HayKH Kak c(epbl UYelIOBEYECKOW MeATeIbHOCTH, JTaloB €€ pPa3BUTUS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJbTypOH KaK CpEICTBOM IIO3HAHUS MHUpA, OBJAJCHUEM NPOCTEUIIMMH HaBbIKAMHU
HCCIIEA0BATENLCKOM JIeITCILHOCTH,

6) ¢usnueckoe BocnuTaHue, (GopMupoBaHMe  KYJbTYPbl  30POBbS M
IMOIUOHAIBLHOIO 0J1ArONoJIyYns:

TOTOBHOCTBIO TPHUMEHATh MaTEMaTHYECKHE 3HAaHWs B HWHTEPECaX CBOETO 3/J0POBBS,
BEJICHUS 3[JOPOBOTO 00pasa KU3HU (3I0pPOBOE MUTaHUE, COATAaHCHUPOBAHHBIA PEKUM 3aHITHHA U
OTIIbIXa, peryispHas Qu3udeckas aKTHUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBBIKAa pedIIeKCcuw,
MpU3HAHHEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eI0BeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpHUEHTAINEeH Ha MPUMEHEHHWE MAaTEeMaTHYECKUX 3HAHWH JJIs pelIeHUs 3aaad B 00JacTH
COXPAHHOCTH OKPYKaloIIeH cpepl, TIAHUPOBAHUS TIOCTYIIKOB W OIEHKH HMX BO3MOYKHBIX



HOCJEICTBUM Il OKpY’Karolled Cpesibl, OCO3HAaHHEM TIJI00AJIbHOTO XapakKTepa KOJIOTMYECKHX
npo0JeM U MyTei uxX pereHus;

8) aganTanusa K H3MEHAIMMCS YCI0BHAM COMAJIBLHON ¥ IPUPOIHOM CpeAbl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIIOBHMSX HEONPEAEIEHHOCTH, IOBBIILIECHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4€pe3 IPAKTUYECKYIO IEATEIBHOCTh, B TOM YMCIIE YMEHUE YUUTHCS y IPYTHUX
Jrofed, mpuodpeTaTb B COBMECTHOM JEATEIbHOCTH HOBBIE 3HAHMSI, HAaBBIKM U KOMIIETEHLUHU U3
OIbITa IPYTHX;

HE00XOMMOCTBIO B ()OPMHUPOBAHNU HOBBIX 3HAHWM, B TOM uucie GOpMyIHpOBaTh UJACH,
HOHATHS, TMIIOTE3bl 00 00BEKTaX M SABJICHMSAX, B TOM UHUCIIE paHEEe HEM3BECTHBIX, OCO3HABATh
Jne(GHUIUTBI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTb CTPECCOBYIO CUTYalUI0, BOCIHPUHUMATb CTPECCOBYIO
CUTYallll0 KakK BBbI30B, TPEOYIOLIUMH KOHTPMEp, KOPPEKTHPOBATh IPHUHUMAEMBIE PELICHUS U
neicTBus, GOpPMYIHPOBATh M OLIEHUBATH PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHBbIE YHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble Joruyeckue AeficTBus:

BBISIBIISITH M XapaKTEPH30BATh CYNIECTBEHHBIC MPU3HAKH MAaTEMAaTUYECKUX OOBEKTOB, MOHSTHIA,
OTHOLIEHUH MEXAYy IMOHATUAMH, (OPMYJIMPOBATh ONPEACICHUS IMOHATUH, YyCTaHABIUBATh
CYUIECTBEHHBIN MPU3HAK KIacCU(UKAIINH, OCHOBAHUS JJIsi 00OOIIECHHS U CPAaBHEHHS, KPUTEPUU
IIPOBOAMMOIO aHAJIN3A;

BOCIIPHHUMATh, (OPMYyITHpOBaTh MW TNPEOOPA3OBBIBATH CYKICHHS: YTBEPAWUTEIBHBIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3U U IPOTUBOpEUHs B (haKTax, TaHHBIX,
HaOJIIONCHUAX M YTBEPXKACHUAX, MpeanaraTb KPUTEPUM JUISL BBIABICHHMS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUH;

JIeNlaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JAE€AYKTHUBHBIX M HMHIYKTUBHBIX
YMO3aKI4YEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

pa3buparh J10Ka3aTeNbCTBA MAaTEMAaTUYECKMX YTBEPXKICHHM (IpsMble M OT MPOTHBHOIO),
OPOBOJIUTH  CaMOCTOSITETIbHO  HECIIOKHBIE  JIOKa3aTelIbCTBA  MAaTeMAaTH4eCKUX  (aKToB,
BBICTPAaWBaTh AapryMEHTAlMIO, MPUBOJUTH MpPUMEPHl M KOHTPIPUMEpPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

BbIOMpaTh crnoco0 pemieHus y4eOHOW 3ajauM (CpaBHUBATh HECKOJIBKO BapHAaHTOB pPEILEHUS,
BbIOMpATh HanOOJIee MOIXOAAINM ¢ YYETOM CaMOCTOATENbHO BBIACICHHBIX KPUTEPUEB).
ba3oBble uccienoBarebCKue 1eHCTBHA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEOBATEIIbCKUNA HHCTPYMEHT IO3HaHUA, (HOPMYIUPOBAThH
BOIIPOCHI, (PUKCUPYIOIINE MPOTUBOPEUNE, MPOOJIEMY, CAMOCTOSITEILHO YCTaHABIUBATh HCKOMOE
U JJaHHOE, (POPMUPOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOJUTH 10 CAMOCTOSITEIbHO COCTABICHHOMY IUIaHYy HECIIOKHBIA SKCIEPUMEHT, HEOONIbIIOe
UCCIIEIOBAaHUE T10 YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTeMaTH4ecKOro oO0BeKTa, 3aBUCHMOCTEH
00BEKTOB MEXIY COOOM;



CaMOCTOSITENIbHO (OpMYJIUpPOBaTh OOOOIIEHUS M BBIBOABI [0 pe3yJbTaTaM IMPOBEIEHHOTIO
HaOJI0I€HNUS, UCCIIEI0BAHMs], OLIEHUBATh JIOCTOBEPHOCTh MOJIyYE€HHBIX PE3yJIbTAaTOB, BHIBOJIOB U
000011IeHMI;

IPOTHO3UPOBATh BO3MOXHOE pPa3BUTHE IPOLECcCa, a TAK)XKE BBIIBUIATh MPEAIOJIOKEHHUS O €ro
Pa3BUTHU B HOBBIX YCJIOBHUSX.

PabGora ¢ unopmanmeii:

BBISBJIATH HEJOCTATOYHOCTh U HW30BITOYHOCTh HMH(OPMAIMM, AAHHBIX, HEOOXOAMMBIX IS
pelLeHMs 3a]1a4u;

BbIOMPATh, aHATTM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMALIUIO Pa3INYHbIX
BUJIOB U (pOPM IPEICTABICHHUS;

BbIOMpaTh (opMy IMpeacTaBICHUs HH(OpPMaMM M WIUIIOCTPUPOBATh pellaeMble 3a7auu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIMSIMU;

OLICHUBATh HAAEKHOCTh HMHPOPMALMM IO KPUTEPUSM, MPEUIOKEHHBIM YUYHUTEIEM WIH
c(hOpMyJIMPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKaTHBHBbIE YHHBepPcaJIbHbIe Y4eOHbI€ el cTBUA:

BOCIPUHUMATh U (POPMYIHPOBATH CYKIEHHUS B COOTBETCTBUHU C YCIOBUSMHU U LIEJSIMU OOLLIEHUS,
SICHO, TOYHO, I'PaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M INHCHMEHHBIX TEKCTaXx,
JIaBaTh MOSCHEHUS IO X0y PEIICHUs 3a/1a4l, KOMMEHTHUPOBATh IIOJyUYEHHBIN Pe3yJIbTaT;

B Xome OOCYXXAEHHUS 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXTAaeMOW TEMBI, IMPOOJIEMBI,
pelraeMoil 3a/auM, BBICKA3bIBaTh WJEM, HAllEJICHHBIE Ha MOMCK PELICHMs, CONOCTaBIATh CBOU
CYXKIEHHS C CYXJIEHUSIMHU JPYIMX YYacTHHUKOB JAMajiora, oOHapy»uBaTh pa3iNyuule U CXOJCTBO
MO3HIINH, B KOPPEKTHOH popme (HOpMyITHUpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHHUS;

IPEJICTaBISATh PE3ybTaThl PELICHUS 3aJauyd, OKCIEPUMEHTA, WCCIIEI0BaHUs, IIPOEKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (GopMaT BBICTYIUICHHS € Y4Y€TOM 3aJad [pe3eHTAluH U
0COOEHHOCTEHN ayAUTOPHH;

NOHMMATh W HCHOJb30BaTh INPEUMYIIECTBA KOMAHJIHOM M WHAMBUAYAJIbHOH pabOThl INpHU
peleHnH yuyeOHbIX MaTeMaTHYeCKUX 3ajay;

NPUHUMATH 1€JIb COBMECTHOMN JAEATEIbHOCTH, MNIAHUPOBATh OpraHU3allI0 COBMECTHOM padoThI,
pacripenesiaTe BUABI pabOT, JOrOBAapHBATHCSA, OOCYXKIaTh MPOLECC M pe3yibTaT paboOTHI,
0000111aTh MHEHUS HECKOILKUX TIOIEN;

y4acTBOBaTh B TPYMINOBBIX (GopMax paboTel (0OCYXIeHHs, OOMEH MHEHHUSIMH, MO3TOBBIE
HITYpMBl U JIpyTHE), BBINOJHATH CBOIO YacTh pabOThl U KOOPAMHHPOBATh CBOM JEHCTBUS C
JPYTUMH 4IEHAMH KOMaHJbl, OLIEHMBAaTh KauyeCTBO CBOEro BKJIaJa B OOWIMI MPOAYKT MO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusauus:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, AJITOPUTM pEIICHUs 3aJadd (WU ero 4acTh), BHIOMpaTh
croco0 pemeHust ¢ YYETOM HMEIOMIMXCS PECypcoB W COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBaTh U KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yuéTOM HOBOM HH(pOpMaLIUU.
CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTEJIEKT:



BIIAJCTh CIOCOOAMH CaMONPOBEPKH, CAaMOKOHTPOJIS TMpoIecca W pe3yjbTara perieHus
MaTeMaTH4YeCKOM 3a1auu;
NpEeABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh TIPH pPEHICHUH 3a7a4d, BHOCHUTH
KOPPEKTHUBBI B JIEATECIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENbCTB, HaWJIEHHBIX OIIHOOK,
BBISIBJICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE pE3yJIbTaTa JEATCILHOCTH TIOCTABJICHHOW IIEIM M YCJIOBHSM,
O6’b$ICH$ITb HpI/I‘II/IHLI JOCTHIKCHUA WJIN HEAOCTHXKCHUA 1ICIIU, HAXOAUTH OIJ_II/I6Ky, aaBaThb OLIeHKy
pUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 7 kJjacce oOydarOUMiics MOMYYHUT CIEIYIOIIUE MpPEAMETHBIC
pe3yibTaThl:

Pacno3naBate W3ydeHHBIE TE€OMETpPHYECKHE (UTYpPBI, ONPEeNsiTh UX B3aUMHOE
pacrnojiokeHue, u300pakaTb T€OMETPUYECKUE (UTYpBI, BBIIOJHATH YEPTEKU 110 YCIOBUIO
3ajaud. M3MepsaTh JMHEHHBIE W YIVIOBBIE BENMYMHBL. Pemarh 3ajauu Ha BBIYUCIICHHUE JIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jenatb rpyOylo OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B PEAIbHON KHU3HH,
pa3sMepoB MPUPOIHBIX 00BEKTOB. PazinnuaTh pa3Mepsl ’TUX 0OBEKTOB 10 MOPAIKY BETUYUHBI.

Ctpouth 4epTekH K FeOMETPUUECKHUM 3a/1a4aM.

Ilonb30BaTbcsl NpHU3HAKAMHM PABEHCTBA TPEYIOJBHHMKOB, HCIOJIB30BaTh IIPU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIbLHUKOB MPU PELICHUH 3aa4.

IIpoBOINTE JIOTHYECKUE PACCYKICHHS C HCIIOIB30BAHUEM I€OMETPUUECKUX TEOPEM.

ITonp30BaTbCAd NpU3HAKAMM DPABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBONCTBOM
MEJUaHbl, IPOBEACHHOW K THUIIOTEHY3€ MPAMOYIOJIBHOIO TPEYrOJbHUKA, B PpELICHUU
F€OMETPUYECKHX 3a/au.

OnpeaensaTs NapaieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMHU
cexymasd. OnpenensaTs NapauleIbHOCTh MPSMBIX C TIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM ITPSAIMOM 10 TOYEK JPYTOM IPSIMOM.

Pemats 3a1aun Ha kieTyaroii Oymare.

[IpoBOAMTH BBIYMCIEHUS M HAXOAWTh YHCIOBbIE W OYKBEHHbIE 3HAYEHHS YIJIOB B
F€OMETPUYECKMX  3aJa4aXx C  HUCHOJIB30BAHUEM CYMMBI  YIVIOB  TPEYIOJBHHKOB H
MHOT'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHbIX NpU TMEPECEUCHUM JBYX MapauleIbHBIX
IPSAMBIX CEKyLIed. PemaTe mpakTuyecKkue 3a1a4y Ha HaXOKICHUE YTIIOB.

Brnaners moHATHEM r€OMETPHUECKOTO MECTa TOUEK. Y METh OINpeNleNIATh OMCCEKTPUCY yIiia
U CEPEIMHHBIN NEPIIEHAUKYIIAP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOYEK.

@opMyIMpPOBATH OINPEIEICHNUS] OKPYKHOCTH M KPYyra, XOpAbl U JUaMeTpa OKPY’KHOCTH,
MIOJIB30BaThCSA X CBOMCTBAMHU. Y METh IIPUMEHATH 3TH CBOMCTBA IIPU PEIICHUH 3a/1a4.

BiiageTe MoHATHEM ONMCAHHOM OKOJIO TPEYrOJIbHHKA OKPY’KHOCTH, YMETh HaXOIUTh €€
ueHTp. [lonp3oBaThCcs GakTamMu 0 TOM, YTO OMCCEKTPUCH YIIIOB TPEYTOJIbHHUKA IEPECEKAIOTCS B
OJHOM TO4YKE, U O TOM, 4YTO CEpPEAVHHBIE IEPIEHIUKYJSAPBl K CTOpPOHAM TpPEYrOJIbHUKA
[IEPECEKAIOTCS B OJIHOM TOUKE.

Bnagers noHsATHEM KacaTelNbHOM K  OKPYKHOCTH, IIOJIb30BaTbCsl TEOPEMOU O
NEPIEHANKYJIIPHOCTH KAacaTeIbHON U Painyca, IPOBEJAEHHOIO K TOYKE KACAHMUS.
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[Tonp3oBaTbcs  MPOCTEMINMMM  T€OMETPUYECKMMH HEPABEHCTBAaMM, IOHMMAThb HX
MIPAaKTUYECKUM CMBICIL.

[TpoBOAMTH OCHOBHBIE T€OMETPUUECKHE TIOCTPOEHUS C TOMOLIBIO HUPKYJIS U JIMHEHKU.

K konmy oOyuenuss B 8 kJacce oOydaromuiics MOMYYHUT CJEIYIOIIUE IMPEAMETHBIC
pE3yJIbTaThI:

Pacrnio3HaBaTh OCHOBHBIE BM[Ibl YETHIPEXYTOJIBHUKOB, MX 3JIEMEHTBI, I0JIb30BaTbCS HX
CBOWCTBaMM IIPH PELLICHUH T'€OMETPUUECKUX 3ajiau.

[TpuMeHATH CBOWCTBA TOYKM IE€PECEUYEHUS MEIMAaH TPEYrojbHHUKA (LIEHTpa Macc) B
pELICHUH 3ajiau.

Brnazners moHsTHEM CpeAHEN JIMHUM TPEYTOJIbHUKA M TPAIEH, IPUMEHITh UX CBOWCTBA
IIpU pPELICHUH reomerpudeckux 3anad. l[lomp3oBarses Teopemoinn Pameca U TEOpEMOH O
IPONOPLHUOHATBHBIX OTPE3KaX, IPUMEHSITh UX ISl PEHICHUS MPAKTUYECKUX 3a/1ad.

[TpuMeHSTH IPU3HAKH OO0 TPEYTOIBHUKOB B PEIIEHUN TEOMETPUIECKUX 3a/1a4.

[Tons3oBatbess Teopemoit IIudaropa ans pemieHUs reOMETPUUYECKUX M HPAKTUYECKHUX
3agay. CTpOUTh MAaTeMaTUYEeCKyl0 MOJENb B MPAKTHMUYECKUX 33Jayax, CaMOCTOATENbHO JIeNaTh
4epTEkK U HAXOAUTh COOTBETCTBYIOLIHE JJIUHBI.

Brnaner moHATHSMHM CHHyCa, KOCHMHYCa M TaHIEHCa OCTPOrO yIja MpsIMOYTOJbHOIO
TpeyrojbHuKa. [101p30BaThCS 3STUMHU MOHITUSIMHU ISl PEIICHUS TPAKTUUECKUX 3aj1au.

Beruncnare  (pa3auyHBIME - CIIOCOOaMHM) — IDIOMIAAL  TPEYTOJNbHMKA W IUIOLIAU
MHOTOYTONBHBIX  (uryp (monp3ysch, TAe HEOOXOIUMO, KalbKynsTopoMm). llpumeHsTs
[I0JTy4YE€HHbIE YMEHMSI B IPAKTUYECKUX 3a/1adax.

Bnanerr NOHATHAMM BIMCAaHHOIO W LEHTPAIBHOIO YIJIA, MCIIOJIB30BaTb TEOPEMBI O
BIIMCAHHBIX YyIJIaX, yIJax MEXAy XOopJaMH (CeKyLIMMM) U YIJle MeXIy KacaTeIbHOH U XOpAoH
IPU PELICHUH T'eOMETPUYECKUX 3a/1ad.

Brnaners moHsATHEM ONUCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHSTh CBOICTBA ONHCAHHOTO
4eThIPEXYTOJIbHUKA NP PEILICHUH 3a/1au.

[TpyMeHsTh NOyuyeHHbIe 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMaTH4YECKHE MOJEIH IJIs
3a/1a4 peaJbHOM KU3HU U IPOBOAMUTH COOTBETCTBYIOLME BHIYHUCICHHS C IPUMEHEHUEM 0100Us
Y TPUTOHOMETPUH (TI0NIb3YSICh, I'/I€ HEOOXOUMO, KaJIbKYJISITOPOM).

K xoniy obOydyeHuss B 9 kJjacce OOydYarOMMICS TMOJYYUT CICAYIOIMNUE MPEIMETHBIE
pe3yJbTaThI:

3HaTh TPUTOHOMETPHUYECKHE (YHKIMM OCTPBIX YIJIOB, HAXOAWUTh C HUX IOMOIIbIO
pasi4yHble  BJEMEHThl  MPSAMOYTOJbHOTO  TPEYroJbHUKA  («pelleHHe MpsSMOYTOJbHBIX
TPEYToJILHUKOB»). HaxoauTs (C MOMOIIbI0 KaNbKYJISATOpA) AJIMHBI M YIJIbl U1 HETaOIMYHBIX
3HA4YCHUM.

[Tonb30BaTbes opMysiaMy MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPHUUECKUM TOKIECTBOM
JUTSL HAXOXKIEHHSI COOTHOIIEHUN MEX/1y TPUTOHOMETPUYECKUMHU BETUYUHAMH.

Hcnonp30BaTh TEOpEMbl CHHYCOB U KOCHHYCOB JUISl HAXOXK/IECHUS PA3IUYHBbIX 3JIEMEHTOB
TPEYTOJIbHUKA («pEIIEHUE TPEYTrOJIbHUKOBY), MPUMEHATh MX IMPH PEIICHHH T'€OMETPHUECKUX
3az1ad.

Brnaners nousTusMu npeodbpa3zoBaHus MOA0OHS, COOTBETCTBEHHBIX JIEMEHTOB MOAOOHBIX
¢uryp. Ilonp3oBaTbcs CBOMCTBaMHU 110100MsI TPOU3BONIBHBIX (DPUTYDP, YMETh BBIYUCIATH JAJIUHBI U
HaXOAWUTh YIJIbl Y MOA0OHBIX (uryp. [IpuMeHsaTs cBoiicTBa moao0us B MPaKTHYECKUX 3aJadax.
YMeTh MpUBOANUTE PUMEPHI TOJOOHBIX (DUTYDP B OKpY’KAIOIIEM MUpE.
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[Tosp30BaTbCA TeOpeMaMu O MPOU3BEACHHUU OTPE3KOB XOpJ, O IPOU3BEIECHUU OTPE3KOB
CEKyIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaTbcss BEKTOpaMH, IOHMMATh HMX TEOMETPUYECKUNH H (U3NYECKUHA CMBICT,
OPUMEHATh MX B PELICHUH T'eOMETPHUYECKUX M (U3MYecKux 3ajad. [IpuMeHsTh CcKansapHOe
IIPOU3BEICHNE BEKTOPOB ISl HAXO0XKACHUS JJIMH U YTJIOB.

[Tosmp30BaTbcs METOOOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHATh €r0 B PEIICHHUU
TEOMETPUYECKUX U MPAKTUYECKUX 3a/1ay.

Bnagers MOHATHAMM NPaBUIBHOIO MHOTOYIOJIBHHMKA, UIMHBI OKPY>KHOCTH, UIMHBI JIyTH
OKPYXKHOCTM M DPAJWaHHOW MEpbl yIJa, YMETh BBIYMCIATH IUIOIIALb Kpyra M €ro 4acTeu.
IIpuMeHATH NOIy4YEHHBIE YMEHHUS B IIPAKTUYECKUX 3aa4ax.

HaxoauTe ocu (MM LEHTPHI) CUMMETPUU (PUTYp, TPUMEHSTH JBHKCHUS IUIOCKOCTH B
IIPOCTEUIINX CIIyYasiX.

[IpuMeHATh IOJIydeHHBIE 3HAHMS HA IIPAKTUKE — CTPOMTH MATEMaTU4YECKUE MOJEIU IS
3ajjay peaJbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCIICHUS C IPUMEHEHHEM MO00uUs
U TPUTOHOMETPUYECKUX (YHKUMH (MONB3ysACh, TJ€ HEOOXOJUMO, KaJIbKYJISATOPOM).

12



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Ne /i Kontpoasnsie | IlpakTuueckue
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 Ear;acnzljme ze(;h;eTeque(:ZHe g}j;z[enna. y 1 BuGmmorexa LOK
TEHIINE TeOMETPHICCKHE (DUTYPHI U
p . p yp https://m.edsoo.ru/7f415e2e
UX CBOWCTBA.
bubmuoreka [JOK
2 T 22 1
PEyTOTLHEIIH https://m.edsoo.ru/7f415e2e
[TapannensHble IpsAMbIE, CyMMa YIJIOB bubnuoreka [IOK
3 14 1
TPEYroJbHUKa https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTh U KpyT. [ 'eomeTprueckue 14 | bubnuoteka [JOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [IOK
5 IT 000 i 4
OBTOPCHIE, ODODIICHIE SHAHHH https://m.edsoo.ru/7f415¢2¢
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0
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https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/jesioB U TeM ungpoBbIe
Ne /i P Kontpoasnsie | IlpakTuueckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 YeThIpEXyroJIbHUKHI 12 1 bubmorexa IOK
Pexy https://m.edsoo.ru/7f417¢18
2 Eezizmiiiigzpﬁiai mo00HbIE 15 1 bubmorexa IOK
poTiopht P - 104 https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
3 | peyrommos mwmoresrommn g 14 1 bimorera LLOK
pey 4 P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Tudaropa u Hauana 10 | bubnuotexa [JOK
TPUTOHOMETPHUHU https://m.edsoo.ru/7f417e18
VY1l B OKpyKHOCTU. Brincanusie n
5 ONMCAaHHBIC YETHIPEXYTOJIbHUKH. 13 | bubnuoteka [JOK
Kacarenbnble k okpyxHocTu. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
bu6mmorekxa [JOK
6 IT 600 7 4
OBTOpERE, ODODIISHIE SHAHKE https://m.edsoo.ru/7f417¢18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0
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https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ni/m I:::rn::;o;::me PASACIOR HTEM Beero Kontpoabnbie | [IpakTnueckue f)lél;g)fo(::al:eezlbﬂme
padoThI padoThI pecypen

: Bexrops 12 : Etptff/l/(;.eii?i/7f41a1zc
2| Merox xoopumar o ! i s onm 41012
3 CoOoTHOIIEHUS] MEXKTy CTOPOHAMH M YTJIaMHU 16 | bubnuorexa [HOK

TpeyrojpHUKa. PelieHue TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
4 [IpaBuiibHBIE MHOTOYTOJIBHUKH. [{n1Ha 2 | bubnmnorexka [HOK

OKPY>KHOCTH U TUIOIIA/Ib KPYyTa. https://m.edsoo.ru/7f41al2¢
5 JIBUKEeHUS TIIOCKOCTH 6 buomrorexa OK

https://m.edsoo.ru/7f41al2¢

6 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 16 bu6nuoreka [IOK

3HaHUI https://m.edsoo.ru/7f41al2¢
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0
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https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

IHOYPOYHOE IINTAHUPOBAHHME

7 KIIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe U pPOBbIE

Ne i/m Tema ypoka K()HTpo,]'[[,]-[],[e HpaKTuqecxne I[aTa oﬁpasosaTeﬂLHue
Bcero U3YYeHUs
padoTbI padoThI pecypcbl
| Beenenue. Ilpocreiimue | bubmumoreka [IOK
re€OMETPHYECKUE OOBEKTHI https://m.edsoo.ru/8866b724
N3mepenne TMHEWMHBIX U YTJIOBBIX
2 BEJINYUH, BBIUNCICHUE OTPE3KOB U 1
yrioB. IIpsiMast u oTpesoxk.
. N3mepenue JIMHEMHBIX U YTJIOBBIX BuGmiorexa LIOK
BEJINYUH, BBIUUCIICHUE OTPE3KOB U 1 hitps.//m.edsoo.ru/8866¢3ca
yriioB. Jlyd u yrod.
N3mepeHne IMHENHBIX U YTIIOBBIX
4 BEJIMYUH, BBIUUCIIEHUE OTPE3KOB U 1
yriioB. CpaBHEHHE OTPE3KOB U
YTJIOB.
N3mepeHue IMHENHBIX U YTIIOBBIX
5 BEJINYUH, BBIUHUCIIEHUE OTPE3KOB U 1
yrioB. MI3mMepenue oTpe3KoB.
N3mepeHne TMHENHBIX U YTIOBBIX
6 BEJIMYUH, BBIUUCIIEHUE OTPE3KOB U 1
yrioB. 3mepenue yrios.
7 M ) bubmuoreka [JOK
HOTOYTOIBHIE, JOMAtas https://m.edsoo.ru/8866cbba
bu6mmoreka [IOK
8 CMexHbIE U BEpTUKAJIbHBIC YTJIbI 1
https://m.edso0.1u/8866¢5c0
9 CMexHbIE U BEpTUKAJIbHBIC YIJIbI 1 bubmuorexa [JOK
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https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0

https://m.edso00.ru/8866¢c7be

CMexHbIe U BEPTUKAJIbHBIE YTJIbL.

10
[eprieHAUKYISIpHBIE TIPSIMBIE.
11 CMexHbIE U BEpTUKAJIbHBIC YIJIbI
[lepumerp u miaomags Guryp,
12 COCTaBJICHHBIX U3
IPSIMOYT'OJIbHUKOB
[lepumerp u miaomags Guryp,
13 COCTaBJICHHBIX U3
IPSIMOYT'OJIbHUKOB
K o6ora Ne 1
) " https://m.eds00.ru/8866d1fa
reoMeTpu4YecKne CBeeHUs
[TonsTHE O paBHBIX
TPEYTOJIbHUKAX U IEPBUYHBIC bubnnorexa [JOK
15
IIPENICTABICHMSI O PaBHBIX https://m.edsoo.ru/8866ce80
¢burypax
16 Tpu npusHaka paBeHCTBa bubnnorexa [JOK
TpeyrojabHUKOB. [lepBblil mpu3Hak https://m.edsoo.ru/8866d34e
17 Menauanbl, OMCCEKTPUCH U
BBICOTHI TPEYTOJIbHHUKA
13 PaBHOOeipeHHbIE U bubmuorexa LIOK
PaBHOCTOPOHHUE TPEYTOJIbHUKH https://m.edsoo.ru/8866d6fa
19 [Ipu3Haku u cBONCTBA bubmuorexa LIOK
PaBHOOEIPEHHOTO TPEYTOJbHUKA https://m.edso0.ru/8866d880
20 [Ipu3Haku u cBOiCTBA bubnuorexa [JOK

PaBHOOEIPEHHOTO TPEYTOJbHUKA

https://m.edso00.ru/8866d880
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https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880

[Ipu3sHaku u cBoiiCTBa

bu6mmoreka [JOK

21 PaBHOOEAPEHHOT'O TPEYTOJIbHUKA https://m.edsoo.ru/8866e26¢
2 Tpu npusHaka paBeHCTBa bubmmorexa [IOK
TPEyroJbHUKOB. BTOpOii mpu3HaK. https://m.edsoo.ru/8866d34e
73 Tpu npusHaka paBeHCTBa bubmmorexa [IOK
TPEyroJbHUKOB. TpeTHii mpu3HaK. https://m.edsoo.ru/8866e01e
24 Tpu npuzHaka paBeHCTBa
TPEYTOJIILHUKOB
)5 Tpu npu3Haka paBeHCTBa bubnnoreka [JOK
TPEYTOJIbHUKOB https://m.edsoo.ru/8866e88e
26 HepasenctBa B reomerpuu
bubnuorexa [JOK
27 Hepagerictsa B reometpin https://m.edscI;E).ru/8866e3aZ
28 HepaseHnctBa B reomMerpuu
29 HepaseHnctBa B reomMerpuu
30 [Ipu3Haku paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOIHFHUKOB
31 ITpu3Haku paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOIFHUKOB
32 g}f;)ﬁf);izﬂt?:ﬁ?;eyronLHI/IKa, Bubmorexa HOK
HPOBEAEHHOM K FHTIOTEHY3e https://m.edsoo.ru/8866e9¢ec
CBolicTBO MeMaHbI
33 MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
MIPOBEAEHHON K TUIIOTEHY3€
34 IIpsAMOYTONBHBIN TPEYTOJIBHUK C bubnuorexa [IOK

yriaom B 30°

https://m.edsoo.ru/8866eb22
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https://m.edsoo.ru/8866e3a2
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35

[IpsiMOyTOIBHBIN TPEYTOJIBHUK C
yriom B 30°

36

Kontpoabnasi padora Ne 2 no
Teme ""TpeyroabHukn'

bubmuoreka [JOK
https://m.edsoo.ru/8866ecbc

37

[TapamiensHble npsAMbIE, UX
CBOMCTBA

bubmuoreka [JOK
https://m.edso0o0.ru/8866¢et64

38

Hakpecr nexarue,
COOTBCTCTBCHHBIC U
OAHOCTOPOHHUC YTJIBI,
00pa3oBaHHbBIE MPH ITEPECEUCHUN
NapaJuICIbHBIX NIPSMBIX CEKYILEeH

bu6mmoreka [IOK
https://m.edso00.ru/8866f086

39

Hakpecr nexamue,
COOTBETCTBCHHBIC U
OAHOCTOPOHHUC YTJIBI,
o0Opa3oBaHHbIE IIPU [TEPECEUEHUH
MapaJuIeIbHBIX NPSMBIX CEKYIEeH

40

Hakpecr nexamue,
COOTBECTCTBCHHBIC U
OAHOCTOPOHHUC YTJIBI,
00pa3oBaHHbIE MPH NTEPECEUEHUU
MapaJuIeIbHBIX NIPSMBIX CEKYILEH

41

Hakpecr nexamue,
COOTBETCTBCHHBIC U
OJIHOCTOPOHHHUE YTIIbI,
00pa3oBaHHbIE MPH NTEPECEUEHUU
NapaJuIEIbHBIX NIPSMBIX CEKYILEH

bu6mmoreka [ITOK
https://m.edsoo0.ru/886613b0

42

[Ipu3Hak napamienbHOCTH
MPSIMBIX Y€pE3 PaBEHCTBO
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https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f3b0

pacCcTOSHUN OT TOYEK OJHOMN
NPSAMON 10 BTOPOH MPAMON

[Ipu3Hak napajuienbHOCTH
IIPSIMBIX Y€PE3 PAaBEHCTBO

43 pacCTOSIHUM OT TOYEK OJHOMU
NPSAMOM 10 BTOPOH MPAMON
44 [Iareiit noctynar EBkinna
45 [TaTeiit noctynar EBkinaa
46 CyMMa yriioB TpeyroJibHUKa Bubmiorexa LIOK
https://m.eds00.ru/88661630
47 CyMMa yriioB TpeyroJibHUKa Brbmiorexa LIOK
https://m.edsoo.ru/886618ba
48 Bremnue yrisl TpeyrojibHHKA Brbmiorexa LIOK
https://m.edsoo.ru/8866faSe
49 Bremnue yrisl TpeyrojbHHAKa
50 fe(l)\:IeT Rg}iﬂﬁiﬂiﬁiﬁle, Bubmorexa HOK
CYMMA Y108 TpeyrobHmKa” https://m.edsoo.ru/8866fe6e
51 OKpy’KHOCTb, XOPZIbI M TUAMETP, bubnuorexa [IOK
UX CBOMCTBa https://m.eds00.ru/88670800
52 KacarenbHas k OKpyKHOCTH Brbmiorexa LIOK
https://m.edsoo.ru/88670e9a
53 OKpY’KHOCTb, BIIUCAHHAS B YTOJ
54 OKpy’KHOCTb, BIIUCAHHAS B YTOJl
55 [Tonsatne o 'MT, npumeHenue B bubnuorexa [JOK
3aavax https://m.edsoo.ru/8867013e
56 [Tonsitue o 'MT, npumeneHue B bubnuoreka [JOK
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https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e

3aJadyax

https://m.eds00.ru/88670508

buccekrpuca u cepeIuHHBIN

57 MEPIEHIUKYIIAP KaK
reOMETPHUECKUE MECTa TOUEK
53 OKpy’>KHOCTb, OIIMCAHHAS OKOJIO bubmmorexa [IOK
TPEyroJbHUKA https://m.edsoo.ru/88670a62
59 OKpy>KHOCTb, OIMCaHHAs1 OKOJIO
TPEyroJIbHUKA
60 OKpyXHOCTb, BOMCaHHAas B bu6mmoreka [JOK
TPEYTOJIbHUK https://m.edsoo.ru/8867103e
61 OKpy>XKHOCTb, BIFICAHHAS B
TPEyToJIbHUK
6 [Ipocreiimue 3a1aun Ha bubnnorexa [JOK
MIOCTPOEHHE https://m.edsoo.ru/88671188
63 [Ipocreiimue 3a1aun Ha bubnnorexa [JOK
MIOCTPOCHHE https://m.edsoo.ru/886712d2
o [t s
) Py Pyt https://m.eds00.1u/88671462
I'eomeTrpnueckmne nocrpoenus"
. IToBTOpEHME M O6OU6H_ICHI/I6 3HAaHUU BuGmiorexa 1IOK
OCHOBHBIX OHSATHI U METO/10B
A https://m.eds00.ru/886715b6
Kypca 7 Kiacca
o [ToBTOpEHME M 060U6H_ICHI/I6 3HAaHUU BuGmiorexa 1IOK
OCHOBHBIX NIOHSATHI U METO/I0B
A https://m.edsoo.ru/886716ec
Kypca 7 Kiacca.
67 [ToBTOpEeHME M 0000IIIEHNE 3HAHUI

OCHOBHBIX TTOHITHI B MCTOO0B
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Kypca 7 Kiacca

[ToBTOpeHME U 006001IEHNE 3HAHUI
68 OCHOBHBIX IIOHITHI U METOIOB

Kypca 7 Kiacca

bubmuoreka [JOK
https://m.edso0o0.ru/886719bc

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68
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8 KJIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe U pPOBbIE

Ne Tema ypoka Kontposbubie | [IpakTuuyeckue Hara oOpa3oBaTe/ibHbIE
n/n Bcero H3yYeHUs
padoTbI padoThI pecypcol
| [Tapannenorpamm, €ro Npu3Haku U 1 bubnmoreka [JOK
CBOICTBa https://m.edsoo.ru/88671af2
) [Tapannenorpamm, €ero Npu3Haku U 1 bubnuorexa [JOK
CBOICTBa https://m.edsoo.ru/88671cal
3 [Tapannenorpamm, €ero Npu3HaKu u 1 bubnunoreka [JOK
CBOICTBa https://m.edsoo.ru/88671cal
4 Bxoanas koHTpoabHas padbora 1 1 Bubmmorexa LIOK
https://m.edsoo.ru/88671dea
YacTHble cydan
5 napajuieJIorpaMMOB | bubnuoteka [JOK
(mpsIMOYTOJIBHUK, pOMO, KBaJIpar), https://m.edso0.ru/8867120
WX MPU3HAKU U CBOMCTBA
YacTHble cydan
6 napajuieJIorpaMMOB 1 bubnuoteka [JOK
(mpsIMOYTOJILHUK, pOMO, KBaJIpar), https://m.edso0.1u/8867209¢
WX MPU3HAKH U CBOMCTBA
bu6mmorexa [JOK
’ Tparreris : https://m.eds00.ru/88672358
g PaBHOOOKas U IpsIMOYTOJIbHAS | bubnuorexa [JOK
Tpaneuuu https://m.edsoo.ru/8867252¢
9 PaBHOOOKas ¥ IPSAMOYTOJIbHAS 1 bubnuorexa [IOK
Tpanenuu https://m.eds00.ru/88672858
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https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
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https://m.edsoo.ru/88672858

bu6mmoreka [JOK

10 Meton yaBoetis MeAHaHb https://m.edsoo.ru/88672b14

11 [lenTpanbHas cuMMeTpus Bubmorexa HOK
https://m.edsoo.ru/88672b14

12 [TpoBepounas paboTa 1o teme bubmmorexa [IOK
"YeThIpEXyTrOabHUKH" https://m.edsoo.ru/88672c9%a

13 Teopema darneca u Teopema o bubnunoreka [JOK
IIPOIOPLIMOHANIBHBIX OTPE3Kax https://m.edsoo.ru/8867337a

14 Cpenusiga nuHus TpEYroibHUKA bubmorexa IOK
https://m.edsoo.ru/88672e0c

15 Cpenusig nuHus TpEYroibHUKA bubmmoreia LOK
https://m.eds00.ru/88672f38

16 Tpaneuus, e€ cpeaHsisa TUHUSA bubmmorexa [TOK
https://m.edsoo.ru/88672358

17 Tpaneuus, €€ cpeaHssa TUHUS bubmmorexa [TOK
https://m.edsoo.ru/88673064

18 [IponoprnonanbHbIE OTPE3KH bubmorexa HOK
https://m.edso0.ru/88673794

19 KonrtponsHas pabora Bubmorexa HOK
https://m.edsoo.1u/88673794

bubnuorexa [JOK
20 Herrp Macc B TpeyroabHiice https://m.edsg).ru/88673 8fc

bubnuorexa [JOK
21 Hozobuie TpeyronbHukn https://m.edsci.ru/88673a78

” Tpu npuznaka nogodus bubmuorexa LIOK
TPEYTOIHHUKOB https://m.edsoo.ru/88673bae

23 Tpu npusHaka nogobus bubnmoreka [JOK
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https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
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TPEYTOJIbHUKOB https://m.edsoo.ru/88673d52
24 Tpu npuznaka nogoous bubmuoreka [IOK
TPEYTOJIbHUKOB https://m.edsoo.ru/8867400e
)5 Tpu npusnaka nogo0us
TPEYTOJIHLHUKOB
26 [Ipumenenue nmogpoous npu
pElIeHNH MTPAKTHUYECKUX 3a7a4
7 [IpoBepounas pabora o reme bubnnoreka [JOK
"[Togo6HbBIE TPEyTrOJIbHUKH" https://m.edsoo0.ru/8867445a
)3 CaoiicTBa 1uiomaaei bubnuorexa [JOK
TCOMETPHUYECKUX PUTYp https://m.edsoo.ru/886745fe
29 DopMyIIbl IS TUIOIIAN bubnuorexa [JOK
TpEyToIbHUKA, TTapajiejorpaMmma https://m.edsoo.ru/88674860
30 @opMyIbl IS IUIOIIAAN bub6nuorexa [IOK
TpEeyToIbHUKA, TTapajiejorpaMmma https://m.edsoo.ru/88674a22
31 @opMyIbl IS ILUIOIMIAAN bub6nuorexa [IOK
TpEeyroJbHUKA, apajieiaorpamma https://m.edsoo.ru/88674a22
1 DopMyIIBI TS TUIOIIAN bubnuoteka [JOK
TpEeyrobHUKA, Napajieraorpamma https://m.eds00.ru/88675288
3 DopmyJIbl U1 TIIOIIAAN bubnuorexa [JOK
TpEyTOobHUKA, TTapajiejorpaMma https://m.edsoo.ru/8867542¢
34 Brruucnenue miomaaei CaoKHbIX bu6mmorexa [JOK
buryp https://m.edsoo.ru/88674¢e78
35 [Tnomanu ¢uryp Ha KiIeT4aToi bubmuorexa LIOK
Oymare https://m.edsoo.ru/8867473¢
36 [Tnomaau moxoOHBIX GuUryp
37 [Tnomanu mogoOHbBIX Guryp
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https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
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33,[[3‘11/1 C IMPAKTUYCCKUM

bu6mmoreka [JOK

38 coJiepKaHuEM https://m.eds00.ru/88675558
39 3ajaud ¢ MpaKTUYECKUM bubnmoreka [JOK
coJiep>KaHueM https://m.edsoo.ru/88675684
40 Pemienue 3a7a4 ¢ MoMoIIp0 METO1a bubmuoreka [JOK
BCIIOMOTaTENILHOM IUIOMIAIH https://m.edso0.1u/88674190
41 KontponbHas padoTa. bubmorexa IOK
https://m.edso0o.ru/8867579c¢
4 Teopema ITudaropa u eé bubnnoreka [JOK
MIPUMCHCHHE https://m.eds00.ru/88675918
43 Teopema [Iudaropa u e bubnuorexa [JOK
MIPUMCHCHHE https://m.eds00.ru/88675918
44 Teopema [Iudaropa u eé bubnnorexa [JOK
MIPUMEHEHHE https://m.edsoo.ru/88675abc
45 Teopema [Tudaropa u eé
MIPUMCHCHUE
46 Teopema [Iudaropa u eé
MIpUMEHEHNE
Omnpenenenne TPUTOHOMETPUUECKUX
P - b morera LIOK
TPUTOHOMETPUYECKHE COOTHOIICHUS hitps:im.cdso0.uRB675d 3.2
B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE
43 OCHOBHOE TPUTOHOMETPUUYECKOE bubnmoreka [JOK
TOXJIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUIECKOE

TOXKICCTBO
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https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44

OcHOBHOE TPUTOHOMETPHUIECKOC

50
TOXIECTBO
[TpoBepounas pabora mo Teme
51 ""lPeo : all ql))a opa 1 HayaJia Bubnorexa HOK
Ma [Tudaropa u Hau
P | P https://m.edsoo.ru/8a1407¢8
TPUTOHOMETPHUU
59 BrucanHble U IEHTpaIbHBIC YTJIbI, bubmumoreka [IOK
YIoJI MEeXAy KacaTeJIbHON U XOpoi https://m.edsoo.ru/8al415b2
BrnucanHbie U IEHTpaIbHBIE YTJIbI, bubnuorexa [JOK
53 . .
YIoJI MEeXAy KacaTeJIbHON U XOpAoi https://m.edsoo.ru/8a141940
54 Brircanneie ¥ ieHTpaIbHbIE YTIIbI, bu6mmoreka [JOK
yTOJI MEX/1y KacaTellbHON 1 XOpAon https://m.edsoo.ru/8al41b34
55 VYriael MEXAY XOPAAMU U CEKYILIMMU
56 VYIibl MEXAY XOpJaMU U CEKYLIUMU
Brnucannbie 1 oncaHHbIe
57 R bubmuoreka [JOK
YCTBIPEXYTOJIBHUKHU, UX MMPU3HAKU U
. pexy p https://m.edsoo.ru/8a140f86
CBOMCTBa
Brnucannbie 1 oncaHHbIe
58 R bubmuoreka [JOK
YETBIPEXYTOJIBHUKHU, UX MPU3HAKU U
. pexy p https://m.edsoo.ru/8al416d4
CBOMCTBa
Brnmcanubie 1 onMcaHHbBIE
59 R bubmuoreka [JOK
YETBIPEXYTOJIBHUKHU, UX MMPU3HAKH U
. pexy P https://m.edsoo.ru/8al1416d4
CBOMCTBA
[IpuMmeHeHne CBOMCTB BIMCAHHBIX U
60 OIMHMCAHHBIX YETHIPEXYTOILHUKOB
MIPU PELICHUH TEOMETPUUYECKHUX
3a/1a4
61 [IpuMeHeHne CBOMCTB BIUCAHHBIX U
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https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4

OMHMCAHHBIX YETHIPEXYTOJLHUKOB
MIPU PEIICHUN T€OMETPUUECKHUX
3a1a4

B3anMHOe pacnonoxeHue 1Byx bubmmorexa [IOK
62 . 1
OKPY>KHOCTEH, 00IITHe KacaTeabHbIe https://m.edsoo.ru/8a1410a8
bubmuoreka [JOK
K I 1
63 ACATHE OKPYHHOCTEH https://m.edsoo.ru/8a1410a8
bu6mmoreka [IOK
64 K I 1
ACATHE OKPYHHOCTEH https://m.edsoo.ru/8al41ddc
bubmuoreka [JOK
65 K oora. 1
OHTPOIIbHAT paboTa https://m.edsoo.ru/8a141c88
CTONOB Kypeo . ccoB, https://m.edsoo.ru/8al4lefe
000011IeHNEe 3HAHUHI
. [ToBTOpeHME OCH(;BHI;IX [IOHATHI U 1 Bu6miorexa LOK
METONIOB KypeoB I/I [TACCOB, https://m.edsoo.ru/8a142368
000011IeHNE 3HAHNM.
o H;)Bsogeﬂne :(():H(;BHI;IX n;)i;z)mﬁ u 1 BuGmorexa LIOK
METOJIOB K B7u8K B
A P . g ’ https://m.edsoo.ru/8al420ac
000011IeHNEe 3HAHNI
OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KJIACC

KoanuecTBo 4acoB

DJIeKTpPOHHbIe NN (ppoBbIE

Ne ni/m | Tema ypoka Beero Kontpoabnsie | IlpakTuueckue fl[:;:eﬂl/lﬂ oOpa3oBaTeJibHbIE
padoThI padoThI pecypchl
{ bu6nuoreka [IOK
[lonsTue BekTopa https://m.edsoo.ru/8a144960
[TonsiTue BexTOpa 1
1 bubmuorexa [JOK
[TonsiTue BekTOpa https://m.edsoo.ru/8a144960
{ bubnnoreka IIOK
Cno)keHUe ¥ BBIYUTAHUE BEKTOPOB https://m.edsoo.ru/8al44a8¢c
! bu6mmoreka [IOK
CnoskeHue 1 BEIUUTAaHUE BEKTOPOB https://m.edsoo.ru/8a144d52
CrnosxeHue ¥ BEIMUTaHHE BEKTOPOB 1
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB
YMHOkKEHNE BEKTOPOB Ha YHCIIO 1
YMHOKeHHE BEKTOPOB Ha YUCIIO 1
[IpumeHeHre BEKTOPOB K PEIIEHUIO 1 bubnmoreka [JOK
3amaq https://m.edsoo.ru/8al44c3a
[IpumeHeHne BEKTOPOB K PEIICHUIO | bubnuotexa [JOK
3amaq https://m.edsoo.ru/8a1458c4
[IpuMeHEeHHE BEKTOPOB K PEIICHUO |
3a1a4
{ bu6nuoreka [IOK
Koopaunats! BekTopa https://m.edsoo.ru/8al44tbe
Koopaunatsl BekTopa 1 bubnmoreka [JOK
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https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a144fbe

https://m.edsoo.ru/8al44fbe

IIpocreiimme 3ana4n B KOOpAMHATAX

[Ipocreiimue 3aa4n B KOOpAUHATAX

YpaBHEHHE OKPYKHOCTH.
YpaBHeHue npsimMoit

bu6nmmoreka [IOK
https://m.edsoo.ru/8al45c48

YpaBHEHHE OKPYKHOCTH.
YpaBHeHHE NPAMON

YpaBHEHHE OKPYKHOCTH.
YpaBHeHHE NPAMON

bubmnoreka IIOK
https://m.edsoo.ru/8al4635a

Pemenue 3agau

Pemenue 3agau

KonTponbnas padora Ne 1 o reme bubnnorexka HOK

«BekTopel. MeTos1 KOOpAUHATY https://m.edsoo.ru/8a145b08
bu6nuoreka [IOK

CuHyc, KOCUHYC TaHT€HC yTia https://m.edsoo.ru/8al424bc
bu6nuoreka [IOK

CI/IHYC, KOCHHYC TaHI'CHC yI'JIa

https://m.edsoo.ru/8al424bc

CI/IHYC, KOCHHYC TaHI'CHC yI'JIa

CooTHOIIEHNS MEXKTy CTOPOHAMH U
yIJlaMH TpeyroJIbHUKa

but6mmoreka [IOK
https://m.edsoo.ru/8al14336¢

CooTHoIIEHNSsI MEXly CTOPOHAMU U
yIJIaMH TPEYTOJIbHUKA

CoOoTHOILIEHUS MEKTy CTOPOHAMHU U bubnmoreka [JOK
yIJIaMu TPEYToJIbHHUKA https://m.edsoo.ru/8al42e8a
CoOTHOILIEHUS MEKTy CTOPOHAMH U bubnmoreka [JOK

yIJIaMU TPEYTOJIbHUKA

https://m.edsoo.ru/8a1430b0
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https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0

CkansipHO€ MPOU3BEICHNE BEKTOPOB

bu6nmmoreka [IOK
https://m.edsoo.ru/8al14539¢

CkansipHO€ IIPOU3BEIEHUE BEKTOPOB

bu6nuoreka [IOK
https://m.edsoo.ru/8al14550e

CkansipHO€E IPOU3BE/IEHUE BEKTOPOB

Pemenue 3agau

bu6nmoreka [IOK
https://m.edsoo.ru/8al42ac0

Pemenue 3agau

bubmuorexa [JOK
https://m.edsoo.ru/8al42ac0

Pemenue 3agau

bubnnoreka IIOK
https://m.edsoo.ru/8al42ac0

Pemenue 3agau

bubmnoreka IIOK
https://m.edsoo.ru/8a14392a

Pemenue 3agau

bu6nuoreka [IOK
https://m.edsoo.ru/8al42c3c

KonrtponbHas pabora Ne 2 no Teme
«COOTHOLIEHUS MEKTY CTOPOHAMHU
U yIJlaMH TpeyroiapHuka. CkanspHoe
IIPOU3BEJICHNE BEKTOPOBY

bu6nuoreka [IOK
https://m.edsoo.ru/8al42ac0

HpaBI/IHBHHe MHOT'OYT'OJIbHUKHN

bubmuorexa [JOK
https://m.edsoo.ru/8al46fda

HpaBI/IHBHBIe MHOTI'OYT'OJIBHUKH

JInvHa OKPY»HOCTH H ILJIOIIA/Ib bu6muoreka [IOK
KpyTa https://m.edsoo.ru/8al472c8
JlnvHa OKPY»KHOCTH U ILIOIIA/1b bubmuoreka [JOK
Kpyra https://m.edsoo.ru/8al4714c
Pemenue 3agau Bbu6nuoreka [IOK
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https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c

https://m.edsoo.ru/8a147426

Pemenue 3agau

bu6nuoreka [IOK
https://m.edsoo.ru/8a147750

Pemenue 3agau

bu6nmoreka [IOK
https://m.edsoo.ru/8a147750

Kontponbnas padota Ne 3 mo teme
«/InmHa OKpY>KHOCTHU U TIIOIIAh
Kpyra»

IlonsTHe OBUXKEHUS. CI/IMMeTpI/Iﬂ

bubmuorexa [JOK
https://m.edsoo.ru/8al47¢82

IlonsTHe OBUXKEHUS. CI/IMMeTpI/Iﬂ

bubnnoreka IIOK
https://m.edsoo.ru/8al47¢82

[TapamienpHbII IEPEHOC U TOBOPOT

bu6mmoreka [IOK
https://m.edsoo.ru/8al47f16

[TapamtenpHbIN IEPEHOC U TOBOPOT

bu6mmoteka [IOK
https://m.edsoo.ru/8al147f16

Pemenue 3agau

KonTponbnas padora Ne 4 1o teme
«JIBr>xeHue»

bu6mmoteka [IOK
https://m.edsoo.ru/8a1480e2

[ToBTOpenue. Pemenne 3anay.
N3mepenne reoMeTprudecKnx
BeJIMYUH. TpeyroapHUKN

but6mmoreka [IOK
https://m.edsoo.ru/8a148524

[ToBTOpenue. Pemenne 3anay.
[TapannensHbie U
IEPIEHINKYIIAPHBIE IIPSMBIE

but6mmoreka [IOK
https://m.edsoo.ru/8a148650

[ToBTOpenue. Pemenne 3anau

[ToBTOpenue. Pemenue 3anau
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https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650

[ToBTOpenue. Pemenue 3a1ay.
OKpYyXHOCTh M KPYT.
['eomeTpryeckue MoCcTpOCHUS.
VYTIIBl B OKPY)KHOCTH

[ToBTOpenue. Pemenune 3anau

IToBropenue. Pemenue 3anau.
Bnucannbie n onmmcaHHEIC
OKPY’KHOCTU MHOI'OYT'OJIbHUKOB

[ToBropenue. Pemenne 3anau

IToBTOpenue. Pemenue 3amau

[ToBropenue. Pemenne 3anau

[ToBropenue. Pemenne 3anau

—_ = = | =

HOBTOpeHI/Ie. Pemenue 3amau

bu6nuoreka [IOK

https://m.edso0o.ru/8a148920

HOBTOpeHI/Ie. Pemienne 3amaq

[ToBrOopenue. Pemenne 3anau

bu6mmoteka [IOK

https://m.edsoo.ru/8a148920

HOBTOpeHI/Ie. Pemienne 3amaq

HOBTOpCHI/IC. Pemenune 3amau

OBUIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLECCA

YUYEBHBIE MATEPUAJIBI AJ151 YYEHUKA

I'eometpus. 7 — 9 knaccsl: yued. mist oomeobpazosat. opranuzanuit/ [JI.C. AranacsH, B.O.
bytysos, C.b. Kanomues u np.]. — M.: Ilpocsemenue, 2021

HUDPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. Equnas komnekius nudpoBbix 00pa3oBaTeibHBIX pecypcoB (school- collection.edu.ru)

2. Poccuiickas anexkTponHas mkoia (resh.edu.ru)

3. infourok.ru

4. uchi.ru

35



