["ocynapcTBeHHOE O10pKETHOE 00111€00pa30BaTe/IbHOE YUpexk ICHHE
mkosia Ne 34 Hesckoro paitona Cankr-IlerepOypra

I[MTPUHATO

Pewmenuem Ilegarorngeckoro CoBera
I'BOY mxoia Ne34

Hesckoro paiiona Cankr-IlerepOypra

Ipotokon ot « 3/ » _Of 2025r.Ne {2

YTBEPXJIEHO :
IMpukasom ot « 3/ » Gf 20251.Ne 20f

Jupextop I mkosa Ne34
Hesckoro, a Canxr-IlerepOypra

7 T.A. Cepreesa

PABOYAS ITPOTPAMMA
10 YYEBHOMY IIPEJIMETY
«'EOMETPUS»
s ooyyvaronuxes ¢ 3IIP 7-9 knaccos

Cankr-IlerepOypr
2023




[TOSAACHUTEJIbHAA 3AIINCKA
Pabouas mporpamma 1O TeOMETpUH s OOydaromuXxcs C 3aJCPKKOH ICHXHMYECKOTo
pasButus (nanee — 3I1P) Ha ypoBHE OCHOBHOro 0011ero 00pa3oBaHus MMOArOTOBJICHA HA OCHOBE
®enepanbHoro 3akoHa PO or 29.12.2012 roma Ne 273-03 «O06 obpazoBanuu B Poccuiickoii
®enepanumny», mpukaza MunucrepctBa oopazoBanus U Hayku P® ot 17.12.2010 r. Ne 1897 «O6
YTBEP)KICHUH M BBEACHUU JeiicTBUE (hefepabHOTO TOCYIapCTBEHHOTO 00111e00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOTr'O 001ero oopa3oBaHus» (C N3MECHEHUSIMH U JTONOJHEHUAMH ) (8-9 Kiacchl),
npukaza MunucrepctBa npocsemieHusi Poccuiickoit ®enepauun ot 31.05.2021 Ne 287 «O6
YTBEPXKICHUH (peeparabHOro TOCYAapCTBEHHOIO 00pa30BaTEeNBbHOIO CTaHAAapTa OCHOBHOIO
oOuiero oopasosanus» (7 knacc), [lpukaza MunucrepctBa npocsemienus PO ot 24 Hos6ps 2022
r. Ne 1025 “O0 yrBepxnaeHun ¢enepaibHON aJanTHPOBAHHOM 00pa30BaTENbHOM MPOrpaMMBI
OCHOBHOTO 00111ero oOpa3oBaHusl il OOYYArOIIMXCS C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU
310pOBbs”; ATaNITUPOBAHHONH OCHOBHOM 00pa30BaTeNIbHOW IMPOrpaMMbl OCHOBHOI'O OOIIETro
o0Opa3oBaHusl OOydarolUXCsl C 3aJeP’KKOM ICUXHUYecKoro pas3Butusi, PenepanbHOll padoueit
nporpamMmbl 1o yueOHomMy mpenmery «MaremaTuka» 0a30BbIi  ypOBEHb, C Y4YETOM
pacmpelielieHHbIX IO  KJlaccaM IpOBEpsieMbIX TpeOOBaHHMN K pe3yiabTaTaM OCBOCHMS
AanTUpOBaHHOM OCHOBHOM 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOI'O OOIIEro 0Opa3oBaHMS
oOyyaromuxcsl ¢ 3a/1ep>KKOM MCUXUYECKOro pa3BuTHs. B pabouell mporpamme ydTeHbl WIEU U
nosoxxenus Konnenuuu pa3BuTs MmatemMaTuieckoro oopaszosanus B Poccuiickoii denepanuu.
VYueOublii npenmer «['eoMerpusi» BXOAUT B HpeaMeTHYI0 oOnacth «Martematuka u
uHpopmatuka». B Kypce yCIOBHO MOXHO BBIJIECIUTH CIEAYIOIINE COAEpPKATEIbHbBIE
muaun. «Harmsimaass reomerpusiy,  «[‘eomerpuueckue  ¢urypb», «M3mepeHue
reoMeTpudeckux BeanuyuH», «KoopauHaTbl», «BekTopbl», «JIoruka M MHOXECTBay,
«['eoMeTpusi B UCTOPUYECKOM Pa3BUTHUMY.
Marepuan, oTHocswmuiics K JauHuUM «HarnsigHast reomerpusi»  (JIEMEHTBI

HAarsI JHOMI CTepEOMETpPHH), CII0COOCTBYET pa3BUTHIO HPOCTPAHCTBEHHBIX
MpEACTABICHUN y4YallluXcsl B paMKaX HM3y4YeHHUs! MIaHUMETPHUU.
Copmepxxanue  pasnenoB  «l'eomerpuueckue  gurypel» u  «M3mepenue

reOMETPUUYECKMX BEIWYMH» HALEJIECHO Ha MOJYy4YeHHE KOHKPETHBIX 3HAaHUM O
FeOMETPUYECKON (PHUTrype KaK BaXHEHUIIEH MaTeMaTUYECKOM MOJICIH IS OMHCAHUS
OoKpykarotero mupa. CuCTEMaTUYECKOE HU3yUYE€HHUE CBOMCTB reOMETPUUECKUX (PUTYD
MO3BOJIUT PAa3BUTh JIOTUYECKOE MBINUIEHUE H MOoKa3aTh  MPUMEHEHHE ATUX
CBOMCTB TP PEIICHUM 3a/1a4 BBIYMCIMUTEIBHOIO M KOHCTPYKTHBHOI'O XapakTepa, a
TAaKX€ NPAKTUYECKUX.

Marepuan, OTHOCSIIMMCA K colepkaTelbHbIM JMHUSIM «KoopauHATB» H
«BekTopbl», B 3HAYMTEIBHONW CTeNeHUM HECET B cebe MeXMpeIMeTHble 3HaHUS,
KOTOpbIE HaxXOIAT IIPUMEHEHUE KaK B PA3JIMYHBIX MATEMATUYECKUX AUCUUIUIMHAX,
TaK U B CMEXHBIX IMpeaMeTax.

OcobenHocThI0O TNUHUM «Jlormka W  MHOXECTBa»  SIBISIETCSL TO, YTO
IPEACTABICHHBIN 3[€Ch MaTepuall IIPEUMYIIECTBEHHO M3YyYaeTcs IPU PACCMOTPEHUU
pa3iuuHbIX  BOMpPocoB  Kypca. CoOTBETCTBYIOWMIMII  MaTepual  HaleleH  Ha
MaTeMaTH4YeCKOe pa3BUTHUE ydaliuxcs, GopMHUpoOBaHHE Y HUX yMEHHs TOYHO, C)KAaTO U
SICHO M3JIaraTh MBICJIM B YCTHOM W IIMCBMEHHOMW pEYH.

JInana «l'eomMeTpuss B HCTOPUYECKOM  pa3BUTHM» IpelHAa3HadyeHa IS
dbopMHUpOBaHUS TIPEACTABICHUNH O TEOMETPUHM KAaK YacTH YEJIOBEYECKOW KYIbTYPHI,
ST O0IEero pa3BUTHS IIKOJBHUKOB, AJSI CO3JaHUsI KYJIbTYPHO-UCTOPUUYECKOUM Cpenbl
00y4eHUsI.



[Iporpamma oTpaxkaeT conepkaHue oOyueHHus Kypcy «['eoMeTpusi» ¢ y4eToM OCOOBIX
oOpasoBaTenbHBIX TOTpeOHOCTEW oOyuatomuxcs ¢ 3[IP. Omamenwe y4eOHBIM Kypcom
«["eomeTpus» IPeICTABIISIET ONPENEICHHYIO CIOKHOCTB AJist yuaruxcs ¢ 3IIP. ¥ oOyuatomuxcs ¢
3[IP Hambonee BbIpaK€Hbl OTCTABaHUS B PA3BUTHU CJIOBECHO-JIOTMYECKHX (DOPM MBILIUICHUS,
MI0TOMY a0CTpaKTHBIE M OTBJIEYCHHBIE KAaTETOPUU MM TPYAHOJIOCTYNHBEL. B Toke Bpems mpu
CHEIMaIbHOM O0y4eHHH o0O0ydJaromuecs MOTYT BBIIIOJHATh 3aJaHus 1o anroputMy. OHu
BOCIIPUMMYMBBI K ITOMOILM, MOTYT BBIIIOJIHUTH IIEPEHOC HA aHAJOTMYHOE 33JaHUE YCBOCHHOT'O
croco0a pemeHus. CHUKEHHUE pa3BUTHS MBICIUTEIbHBIX ONEpalMii U 3aMeJIEHHOE CTAHOBIICHUE
JOTHYECKUX JIEHCTBUN NMPHUBOAAT K HEAOCTATOUYHOW OCMBICIEHHOCTH COBEPIIAEMBIX Y4EeOHBIX
nercTBUid. Y OO0ydarommxcs 3aTPyJAHEHBl CUYETHBIC BBIYHMCICHHUS, MPOU3BOAMMBIE B yme. B
MMCBMEHHBIX BBIUHUCIEHUAX OHU MOTYT IIPOITYCKaTh OJMH U3 IPOMEXYTOUHBIX 11aroB. [Ipu padbore
C YMCIIOBBIMU BBIPAJKEHUSIMH, BBIUHUCIECHUEM UX 3HAYECHUS MOTYT HE yIEp)KHBATh IPABUIIbHBIN
nopsAnok aercteuil. Ilpu ynpomenun, npeodpazoBanuu BbipakeHuil ydanuecs ¢ 3I1P He moryr
CaMOCTOSITENIBHO NPUHATH PELICHHUE O MOCIEA0BATEIbHOCTH BBIIIOJIHEHUS JEHCTBU.

[lpu wm3yueHun reoMerpuyeckoro matepuana obOydvarommecs ¢ 3IIP crankuBaroTcs c
TPYAHOCTBIO [J€N1aTh JIOTUYECKUE BBIBOABL, CTPOUTH IIOCJIECNOBATENBHBIE PACCYKICHUS.
Henpounsle 3HaHUS OCHOBHBIX TEOPEM TE€OMETPUM MPUBOAMT K OIIMOKaM B pELIECHUU
reoMeTpudeckux 3agad. OOyuaromuecss MOI'yT NMOJAMEHUTh (JOPMyYITy, HEIPABHIBHO MPUMEHUTD
TeopeMy. K cepbe3HbIM ommOKaM B pEIIEHUM 3aJad IMPUBOJAAT HEIOCTATOUYHO pa3BUTHIE
IIPOCTPAHCTBEHHBIC NPEICTABICHUA. VM CII05KHO BBIIIOJHUTB YEPTEXK K YCIOBUIO, B TUCbMEHHBIX
paboTax OHU HE MOTYT NIPUBECTU OOBSICHEHHE K UEPTEXKY.

TOYHOCTH 3aIIOMHHAHUS U BOCIIPOU3BEICHNS yUEOHOT0 MaTepualla CHUKEHbI 110 IPUYHHE
c1a0OCTH MHECTHYECKOW JNeATENbHOCTH, CyKeHHs oOvema mamsatH. OOyuatommmcs c 3I1P
TpeOyeTcst 0oJIbllle BPEMEHHU Ha 3aKpeIvieHHe MaTepualia, akTyaau3alys 3HaHUH 10 Onope MpH
BOCIIPOU3BEICHUHU.

Jlis mpeofosneHus: TpyAHOCTEN B U3ydeHUH yueOHoro Kypca «I'eomeTpusi» HeobXxoauma
agantanusg oObeMa M XapakTepa y4yeOHOro MaTrepuaja K IO3HABaTEJIbHBIM BO3MOYKHOCTSAM
yuamuxcs ¢ 3[IP. Crnemgyer yueOHbBI MaTepual NPENOAHOCHTH HEOOJBIIMMHU TOPIMIMH,
YCIIOKHSASL €r0 IMOCTENEHHO, U3bICKUBATh CIOCOOBI aJanTallid TPYIHBIX 3aJJaHUM, HEKOTOpHIE
TEMBbl JaBaTbh KAaK O3HAKOMMTEIBHBIC, HCKIIOYATh OTHECIbHBIE TPYIHBIE JOKA3aTENIbCTBA;
TEOPETHYECKUI MaTepuail PeKOMEHAYETCS U3y4aTh B MPOLECCE MPAKTHYECKON AEATEIbHOCTH IO
pemeHno 3anad. OpraHMyYecKkoe €IMHCTBO IPAKTUYECKOW W YMCTBEHHOM JI€ATEIbHOCTH
yyaluxcsd Ha YpOKax TE€OMETPHM CIIOCOOCTBYIOT NMPOYHOMY M CO3HATEIbHOMY YCBOCHMIO
0a3MCHBIX MAaTEeMAaTHUECKUX 3HAHUHN U yMEHUIA.

OOuue nenu u3ydeHus: yueOHOro kypca «l'eoMeTpus» 3aKIOYAOTCs, IPEXkIE BCEro B
TOM, YTO Ha YpOKax TE€OMETpUH OOYYaloIMHCSA YYUTCS TPOBOAMTH JOKa3aTeJbHbIC
pacCyXIEeHHs, CTPOUTH JOTMYECKHE YMO3AKIIOUEHUS, JOKa3bIBaTh MCTHHHBIC YTBEPKACHHUSA H
CTPOUTH KOHTPIPUMEDPHI K JIOKHBIM, IPOBOJUTH PACCYKIEHUS «OT IPOTUBHOIO», OTINYATh
CBOWCTBA OT IMPU3HAKOB, (OpPMYyJIHMpOBaTH OOpaTHBIE YTBEpXkAEHUsA. B o0ydeHuHM yMmeHUro
paccyxJaTb COCTOMT Ba)XKHOE BOCIIMTATENIBHOE 3HAYCHUE HW3Y4YEHHS TI'E€OMETPHUHM, IPUCYILEE
MMEHHO OT€YECTBEHHOM MaTeMaTU4E€CKOMN IIIKOJIE.

Bropoii nienbro u3ydeHuss TeOMETPUU ABIISIETCS UCIIOIb30BaHNUE €€ KaK NHCTPYMEHTA IIPU
pElICHHHM KaK MaTeMaTHMYECKHX, TaK M IPAKTHUYECKHUX 3a/Jad, BCTPEYAIOLIUXCS B pealbHOU
XKHU3HU. DTOMY COOTBETCTBYET BTOpAsi, BBIYUCIUTENIbHAS JIMHUA B U3YYEHUHU T'€OMETPUM B
mikose. [l 3Toro yuurento peKoOMeHAyeTcsl MoA0MpaTh 3aJauu MPaKTHUECKOro XapakTepa Jis
paccMaTpuBaeMbIX TE€M, YYUTb OOYYalOLIUXCS CTPOUTh MAaTEMAaTHMYECKHE MOJENN pealbHbIX
KU3HEHHBIX CHUTyallull, IPOBOJWUTH BBIYKMCIECHUS U OLCHUBATH AaJE€KBATHOCTh IOJIYYEHHOI'O
pesynbprata. KpaliHe BaXHO IOAYEPKMBATH CBSI3M TIE€OMETPUM C JAPYTMMHM IIPEAMETaMH,
MOTHUBUPOBaTh  MCIIOJNB30BaTh  ONpEAENCHUs TIeoOMeTpUYecKMX (GuUryp W IOHATH,
JIEMOHCTPUPOBATH MPUMEHEHHE TIOTYIEHHBIX YMEHHI B (U3UKE U TEXHHUKE. DTU CBsI3U HanboJee
SPKO BUJHBI B TeMaX «BekTops», « TpUroHOMETpUUECKHE COOTHOIIECHU», «MeToll KOOpINHAT
u «Teopema [Tudaropay.



JlocTikeHue 3THX 11eJieil obecneunBaeTcs pelieHueM CIeIyIOLUNX 3a0ay.

— QopmupoBaTh 'y 00y4arOUIMXCsd HaBBIKM  Y4eOHO-TIO3HABATENBHOW  JESATEIBHOCTH:
IUTAHUPOBaHUE pabOThl, TOUCK pALMOHAIBHBIX IIyTeH €€ BBIMOJHEHUS, OCYIIECTBICHUS
CaMOKOHTPOJIS;

— CcnocoOCTBOBAaTh HMHTEUICKTYyaIbHOMY DPa3BUTHIO, (HOPMHUpPOBATH KadyecTBa, HEOOXOIMMBIC
YeJI0BEKY /ISl HOJHOIEHHOM KU3HU B COBPEMEHHOM OOIIIeCTBE, CBOMCTBEHHbIE MaTEMAaTHYECKON
NEeSTENbHOCTH: SICHOCTU W TOYHOCTH MBICIH, MHTYUIUH, MPOCTPAHCTBEHHBIX IpPEICTaBICHUI,
CHOCOOHOCTH K NMPEOA0JICHUIO TPYIHOCTEIH;

— (opmupoBaTh KIIOYEBHIE KOMIETCHLIMH YyYalIMXCi B paMKax MPeAMETHON obmnactu
«MaTteMaTuKa;

— pa3BUBATh NOHATUIHOE MBIIUICHUS 00yJarOINXCs;

— OCYUIECTBJIATH KOPPEKIIUIO MO3HABATEIBHBIX MporieccoB oOydaromuxcs ¢ 3[1P, Heo6xoanmbIx
JUTSE OCBOSHHS ITPOTPAMMHOT0 MaTeprala o y4eOHOMY MpeIMETY;

— TpeaycMaTpUBaTh BO3MOXHOCTh KOMIIEHCAIIMH OOpPa30BaTENbHBIX ACPHUIUTOB B OCBOCHHUH
MPEIIECTBYIOIIETO MPOrpaMMHOro Martepuana y oOyuatomuxcs ¢ 3[IP u HegocTaTkoB B HMX
MaTeMaTUIeCKOM Pa3BUTHH;

— c(hopMHUpPOBATh YCTOWYMBBIN HHTEPEC YUALTUXCS K IPEAMETY;

— BBISIBJIATH U Pa3BUBATh MaTeMaTHYECKHE U TBOPUYECKHE CIOCOOHOCTH.

OcoOEeHHOCTH TICUXMYECKOTO pa3BuTusi oOydaronmuxcss ¢ 3[IP  oOycrmoBiauBaroT
JIOTIOJTHUTENbHbIE KOPPEKIMOHHbIE 3a/1aul yueOHoro kypca «l'eoMeTpusi», HampaBieHHbIE Ha
pa3BUTHE MBICIUTEIBHOH H pEUYEBOW JCSITEIBHOCTH, CTHMYJIHPOBAHHE MO3HABATEIBHOM
aKTUBHOCTHM UM CaMOCTOSITENIBHOCTH CYXJIEHUH, CO3/aHue YCIOBHUH ISl OCMBICIIEHHOTO
BBINIOJTHEHUsSI y4eOHOM paboThl, (popmupoBaHue yMeHUs padoTaThb C TEKCTOM YdeOHUKAa U
CaMOCTOSITENIFHO TOTOJIHATh CBOM 3HAHHWsS, B TOM 4HCIE M3 MCTOYHHUKOB BHEYPOUHOM
MH(pOpPMALINH.

CornacHo yueOHOMY miiaHy B 7—9 Kjlaccax Ha W3ydyeHHE I'eéOMETpHUU Ha 6a30BOM YpOBHE,
BBIJIEIISIETCST HE MEHee 68 y4eOHBIX 4YacoB B KaXKAOM y4eOHOM TOMdy, BCEro 3a TpH Toja
oOyueHust — He MeHee 204 gacoB.

COLEPXAHUE YYEBHOI'O KYPCA «'EOMETPU» 110 TOJAM OBYUYEHUMA

7 KJIACC

Havanbusle nonstus reomerpuu. Touka, mpsimasi, OTPE30K, Jyd. Yroid. Buasl yrios.
BepTtukanbaeie u  cMmexHble yribl.  buccexktpuca yria. JlomaHas, MHOTOYTOJIbHUK.
[lapannenbHOCTh U NEPIEHIUKYIIPHOCTD MPSIMBIX.

Cummempuunvie pueypvl. Ocnosuvle ceoticmsa ocesoti cummempuu'. TIpuMepsl
CUMMETPUU B OKPYKAIOIIEM MUDE.

OcHo6Hble NOCMPoeHUs ¢ NOMOWBIO YUPKYJIA U TUHEUKU.

Tpeyronsauk. BeicoTa, Menuana, OuccekTpuca, uUX cCBoicTBa. PaBHOOeApeHHBIN u
PaBHOCTOPOHHHMI TpEeyroJbHUKU. HepaBeHCTBO TPEyroabHUKA.

CpoiicTBa ¥ TpH3HAKK pPaBHOOEIPEHHOTO TpeyroidbHHUKa. [IpU3HAaKM paBeHCTBA
TPEYTOJIbHUKOB.

CBolicTBa M NpPU3HAKK MapajuielbHbIX NpsAMbIX. CyMMa yrioB TpeyrojpHuKa. BHemHue
YTJIBI TPEYTOJIbHHKA.

[IpsimoyronbHbI TpeyroiabHUK. CBOWCTBO MeQuaHbl NMPSMOYTOJBHOIO TPEYroJbHUKA,
IpOBENEHHOW K runoreHyse. llpu3Hakum paBeHCTBa MNPSIMOYTOJBHBIX  TPEYTOJBHUKOB.
[IpstmoyTonbHBII TpeyroibHUK ¢ yrioM B 30°.

HepaBeHcTBa B TE€OMETpHUU: HEpABEHCME0 mpey2oibHUKd, HEPABEHCTBO O JJIMHE
JOMaHOH, TeopeMa o OoiblieM yrie u OoJbIIel CTOpOHE TpeyrojbHHKaA. [lepneHauKkyssp u
HAKJIOHHAs.

T'eomempuueckoe mecmo mouex. BUCCEKTpUCa yIila U CEPEAWHHBIN NEPHEHIUKYIAP K

1 311ec1> " 1ajec KypCuBOM 0003HaYEHBI TEMBI, U3YYCHUC KOTOPBIX MPOBOJUTCA B OBHAKOMUTEIILHOM IUIAHE.



OTpE3KY KaK T€OMETPUYECKHAE MECTA TOYEK.

OKpyXHOCTb W Kpyr, XOpJa M JuaMeTp, UX CBOWCTBA. B3ammHOe pacronoxeHue
OKpYXHOCTH M mpsimoil. KacarenpHast u cekymas K okpyxkHocTu. OKpYKHOCTb, BIIMCaHHas B
yroil. Bnimcannas u onucaHHasi OKpY>KHOCTH TPEYTrOJIbHHKA.

8 KUIACC

UYeteipéxyronbauku. IlapaminenorpamMm, €ro Nnpu3Haku M CBOMCTBA. YacTHBIE cllydau
napasuiesIorpaMMoB (MPSIMOYTOJIBHUK, poMO, KBaapar), UX MPU3HAKK M CBOMCTBa. Tparenus,
paBHOOOKas Tparenys, e€ cBoiicTBa U npusHaku. [IpsMoyronbHas Tpanemus.

Memoo yosoenus meouanwl. Llenmpanvras cummempusi.

Teopema @Daneca u meopema O NPONOPYUOHANbHLIX ompeskax. CpenHue IJIUHUU
TPEYroJbHHUKA U Tpaneuu. [lenmp macc mpey201vHuKa.

Ilooobue mpeyzonvruxos, koagguyuenm nododus. Ilpuznaxku nododous mpeyorbHUKOS.
[IpumeneHnue no100ust MPU pelIeHUH MPAKTHUECKHUX 3a/1a4.

CaoiicTBa miomiaaeil reomeTpudeckux ¢Guryp. @opMmyIbsl s MIIOLIANU TPEYroJbHUKA,
napasuiesiorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUIoMaaeH MOJ00HBIX (GUTyp.

Brruncnenue miuomazeil TpeyroJbHIKOB 1 MHOTOYTOJIBHUKOB Ha KJI€T4aTol Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa mpu pemieHMH MPaAKTUUECKUX
3azad.

CuHyc, KOCHHYC, TaHT€HC OCTpPOTO yrjia HpSIMOYroJbHOTO TpeyroibHuKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkimu yrios B 30°, 45° u 60°.

BrivcanHbie U LIEHTpalbHBIE YIJIbI, YTOJI MEXAY KacaTeabHOW M XOpAOW. YTIIBI MEXKAY
XOpJaMd W CEeKyIIMMH. BrnucaHHble U ONHMCAHHBIE YETBIPEXYTOJNBHUKH. BzanmHoe
pacrnofio’)keHue JAByX OKpyxkHocTed. Kacanue okpyxkHocteil. OOmue KacaTelnbHbIE K JABYM
OKPY>KHOCTSIM.

9 KVIACC

Cunyc, xocunyc, TaHreHc yrioB or 0° go 180°. OcHOBHOE TpPUTOHOMETPUYECKOE
TOeCTBO. POPMYIIbI IPUBEICHUS.

Pemenune TtpeyronbHukoB. TeopemMa KOCHMHYCOB M TeopeMa CHHYCOB. Pemenue
MPaKTUYECKUX 33]a4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

IIpeobpazosanue nodobus. I[looodue coomeemcmeeHHbIX I1eMEHMO8.

Teopema o npouszgeoeHuu OmMpe3Kos Xopo, Mmeopemvl O NPOUIBEOEHUU OMPEe3KO8
ceKywux, meopema o Keaopame KacameibHOU.

Bektop, nnuHa (MOAYJb) BEKTOpA, COHAINpPABICHHBIE BEKTOPHI, MPOTHBOIOIOXKHO
HaIIpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalMM HaJ
BeKTOpamH. PaznokeHue BeKTopa Mo JByM HEKOJUIMHEAapHbIM BekTopaM. KoopauHaThl BEKTOpA.
CkassipHO€E ITPOU3BENECHNUE BEKTOPOB, IPUMEHEHHUE AJI1 HAX0XKI€HUA JJIMH U YTJIOB.

JlexapToBbl KOOpJIWMHATBl Ha IJIOCKOCTH. VYpasHuenus npsamoiu W OKPYXHOCTH B
KOOpAMHATaX, IepeceYeHNE OKPY>KHOCTEHN U MPSAMBIX. MeTo1 KOOpAUHAT U €ro IPUMEHEHHUE.

[IpaBriibHBIE MHOTOYTOJIbHUKH. JlmMHA OKpyXHOCTH. ['pamycHas u paauaHHass mepa
yria, BBIYMCIEHUE UIMH IyT OKpykHocTel. [Inomans kpyra, cekropa, CErMeHTa.

Heudicenus  nnockocmu — u - @HympeHnue — cummempuu — Queyp  (nemenmapHvie
npedcmasnenus). Ilapannenvueiii nepernoc. Ilogopom.

INTAHUPYEMBIE PE3VJIBTATBI YCBOEHU I ITPEJIMETHOI'O KYPCA
«'EOMETPUS
JIn4HOCTHBIE Pe3yJIbTaThI:
— yMEHHE SICHO, TOYHO, TPAaMOTHO H3JaraTh CBOM MBICIHM B YCTHOW W MHUCBMEHHOHN peuu;
MMOHUMATh CMBICJI MTOCTABJIEHHON 3aJ]a4H, BHICTPAUBATh apT'YMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPBHI;



— KPUTUYHOCTbh MBIIUIEHHS, YMEHUE PACIO3HABaTh JIOTMUECKH HEKOPPEKTHBIE BbICKA3bIBAHMSI,
OTJIMYaTh TMIIOTE3Y OT (PaKTa;
— IMpejACTaBlI€HUE O MaTEMATHUECKON Hayke Kak cepe UelIoBeUeCKO NesTeNbHOCTH, 00 3Tanax
€€ pa3BUTHSL, O €€ 3HAUMMOCTH I Pa3BUTHUS LIUBUIN3ALINY;
— HHULUATHBA, HAXOIYMBOCTb, aKTUBHOCTD IIPH PEILICHUHA MAaTEMaTUYECKUX 3a1aY;
— YMEHHUE KOHTPOJIUPOBATh IIPOLECC U PE3YJIbTAT yUeOHON MaTeMaTHYECKON AeATEIbHOCTH;
— CcHocoOHOCTh K SMOLIMOHATIBHOMY BOCTIPUSTHIO MAaTEMaTHUECKUX 0OBEKTOB, 3a/1a4, PEIICHHH,
paccyXIeHU;
— (OpMHUpPOBAHHE y YUALIUXCSA MHTEIUICKTYalbHON YECTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH
K [IPEOJI0JIEHUIO MBICIUTENBHBIX CTEPEOTHUIIOB, BBITEKAIOIINX U3 OOBIIEHHOT'O OIBITA;
— (opMHUpOBaHME KayeCTB MBIIUICHUS, HEOOXOAMMBIX Ui aJanTallid B COBPEMEHHOM
MH(OPMALIMOHHOM OOIIEeCTBE; pa3BUTHE UHTEpeca K MaTeMaTHYecKOMY TBOPYECTBY U
MaTeMaTUYECKUX CIIOCOOHOCTEH.

MeTtanpeaMeTHbIe pe3y/IbTAThI:

Ognadenue ynugepcanvbHolMu yUeOHBIMU NOZHAEAMETIbHBIMU OCUICEUAMU:
— NepBOHAYaJIbHbIE MIPEACTABICHHS 00 UIESIX U O METOAAaX MaTeMaTUKH Kak 00 YHHMBEpPCAJIbHOM
SI3bIKE HAYKU U TEXHUKHU, O CPEJICTBE MOJIEIUPOBAHUS SIBJICHUN U IIPOLIECCOB;
— yMEHHE BHUJCTh MATEeMaTHYECKYIO 33/Jayy B KOHTEKCTE IMPOOJIEMHON CHTyallud B JOPYTUX
JUCLUILINHAX, B OKPYKAIOIIEH KU3HU;
— yMEHHE HaxXOAWTh B Pa3IMYHBIX HCTOYHMKAX HHGPOpPMALMIO, HEOOXOAMMYIO ISl pElleHUs
MaTeMaTU4YeCKUX NpoOJeM, W MPEACTaBIATh €€ B MOHATHOM (opme; NPUHUMATh pEIleHUE B
YCJIOBUSIX HETIOJTHOW U M30BITOYHOM, TOUHOW U BEPOSITHOCTHON MH(MOpMAITNH;
— yMEHHE IOHMMAaTh M HCIIONB30BaTh MATEMAaTUYECKHE CPEACTBA HATMSAHOCTH (Tpadukw,
JMarpaMMbl, TaOJIHILbI, CXEMBI U JIp.) Ul WIUTIOCTPALIUK, HHTEPIPETALUY, apTyMEHTAIUH;
— yMEHHE BBIJIBUTaTh T'MIIOTE3bI TP PELICHUH Y4eOHBIX 3a7a4 U MOHUMAaTh HEOOXOAUMOCTh UX
IIPOBEPKH;
— YMEHHE IMPHUMEHATh MWHAYKTUBHBIE M JEIyKTHBHBIE CIOCOOBI pacCyXKIACHUH, BUICTbH
pa3IuyYHbIe CTpaTeruu pelieHus 3a/1ay;
— IOHMMAaHHWE CYLIIHOCTH aJIrOPUTMUYECKUX MpPEANMCAHUNH M yMEHHME JEHCTBOBaTh B
COOTBETCTBHUHM C ITPEIJIOKEHHBIM aJITOPUTMOM.
Osnaodenue ynusepcanbHblMu YUeOHbIMU KOMMYHUKAMUGHBIMU OCUCMEUAMU:
— OpraHM30BBIBATH y4yeOHOE COTPYIHHUYECTBO M COBMECTHYIO IESITEIbHOCTb C YUYHTEIEM H
CBEPCTHHKAMM B IIPOLIECCE PEILEHUS 3aa4;
— B3aMMOJICHCTBOBATh M HAXOIUTHh OOIIME CIOCOOBI paboTHI; paboTaTh B TPYIIE: HAXOIUTH
ofmiee pemieHue M paspemaTb KOH(JIUKTHI HA OCHOBE COIVIACOBaHMS MO3MLUN W yuéra
HMHTEPECOB; CIIyIIaTh NapTHEPA; POPMYIUPOBAThH, APIYMEHTUPOBATH U OTCTAaUBaTh CBOE MHEHHUE;
— TPOTHO3UPOBATH BO3HUKHOBEHHE KOH(IMKTOB MPU HATHMYUH Pa3HBIX TOUYCK 3PECHUS;
— pa3pemiatb KOH()IMKTH HA OCHOBE Y4&Ta MHTEPECOB U MO3ULIUHI BCEX YUaCTHUKOB;
— KOOpPJIWHUPOBATh U PUHUMATh Pa3JIN4HbIE TIO3UIMHA BO B3aUMOICHCTBHH;
— apryMEHTHpPOBAaTh CBOIO IO3ULUI0O M KOOPAUHHUPOBaTh €€ C MNO3UUUAMHU NAPTHEPOB B
COTPYIHUYECTBE MPH BBHIPAOOTKE OOIIETO PEHICHUSI B COBMECTHOM NS TETLHOCTH.
Osnadenue ynueepcanbHolmu yUeOHBIMU PESYIAMUEHBIMU OCUCHEUAMU:S
— yMEHHME CTaBUTh I€JIM, BbIOMpaThb W CO37aBaTh AJNTOPUTMbBI JJIS pelIeHUs Y4eOHBIX
MaTeMaTHYECKUX MpooIieMm;
— YMCHHE IUIAHMPOBATh M OCYIIECTBIIATH JEATEIBHOCTb, HAIIPABICHHYIO Ha pEUICHHE 3a1ad
HCCIIEI0BATENIbCKOIO XapaKTepa.
— yMeHue (popMyIupoBaTh U yIAEPKHUBATH YUEOHYIO 3a1a4y;
— COCTAaBJIATH IUUIaH U NIOCIEA0BATEIbHOCTD NEUCTBUM;
— OCYUIECTBJIATH KOHTPOJIb 110 00pa3Ily ¥ BHOCUTh HEOOXO0IMMbIE KOPPEKTHUBBI;
— aJIeKBaTHO OLIEHMBATh MPAaBUJIBHOCTh WJIM OIIMOOYHOCTH BBIMOJIHEHMs y4eOHOU 3amauu, eé
O00BEKTUBHYIO TPYAHOCTb U COOCTBEHHBIE BO3MOXHOCTH €€ peIIeHus;



— CcIu4aTh cmoco0 JEWCTBHUS U €ro Pe3yibTaT C 3aJIaHHBIM ITAJIOHOM C IEJBI0 OOHApYKEHUS
OTKJIOHEHUH U OTJIMUUH OT DTAJIOHA.
IIpenmeTHble pe3yJibTaThl MO rogaM 00y4eHHsI

7 KJIACC

Pacro3HaBaTh uW3y4YeHHBIE TreoMeTpUYecKHe (UTypbl, ONpeAeNsITh HX B3aUMHOE
pacmoJio’)keHre, H300paxkaTh TEOMETPUYECKUE (DHUTYpBI; BBINOJHATH YEPTEIKU IO YCIOBHUIO
3ajaun. M3MepsATh JNUMHEWHbIE W YIJIOBbIE BEJIWYMHBL. Pemiate 3ajaunm Ha BBIYMCICHUE JUIMH
OTPE3KOB U BEJIUYHH YTJIOB.

Jenate rpyOyr0 OIEHKY JMHEWHBIX U YIJIOBBIX BEJIMYUH MPEAMETOB B pPEATbHON >KU3HU,
pa3MepoB MPUPOJIHBIX 00BEKTOB. PaznnuaTh pa3Mepsl 3TUX OOBEKTOB IO MOPSIKY BETUYUHBL.

CTpouTh 4EPTEXKH K TEOMETPUUYECKUM 3ajadaM (C HMCIOJIb30BAaHUEM CMBICJIOBOM OIOPHI:
HABOJISIIIIAE BOTIPOCHI W/WIIHA aITOPUTMA YUEOHBIX ISHCTBU).

[Tonb30oBaTbes MpU3HAKAMHM PABEHCTBA TPEYTOJIbHUKOB, UCIIOJIB30BaTh MTPU3HAKU U CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJIBHUKOB IIPU PEIICHUH 3a7a4.

[IpoBOIUTH TIOKA3aTENHCTBA HECIOKHBIX TEOMETPUYECKUX TEOPEM.

[Tonp30BaThbcsi MpU3HAKAMH PABEHCTBA MPSMOYTOJIBHBIX  TPEYTrOJIBHUKOB, CBOWCTBOM
MEJIMaHbl, MPOBEAEHHOM K THUIOTEHY3€ MPSAMOYrOJIbHOIO TpPEYrojbHUKA, B PEIICHUH
TEOMETPUUECKUX 3a/lad (C HCIOIb30BAHWEM 3pPUTEIFHON HATJSIHOCTH W/WIW BepOaTbHOM
OTIOPBI).

OnpenensiTh NapalieIbHOCTh TPSMBIX C IOMOIIBIO YIJIOB, KOTOpHIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensaTb nNapaJyieIbHOCTh NPSIMBIX C MOMOIIbIO PABEHCTBA PACCTOSHUM OT TOYEK
OJIHOM ITPSIMOM 10 TOYEK JAPYroM MpsIMOM.

Pemats 3a1aumn Ha kiieT4aToi Oymare.

[IpoBomUTh BBHIYUCIICHUS W HAXOAUTh YHCIOBbIE M OYKBEHHBIE 3HA4Y€HUs YIJOB B
FeOMETPUUECKUX  3aJayaX C  HCIOJb30BAaHUEM CYMMBbl  YIJIOB  TPEYrOJbHUKOB U
MHOTOYTOJTLHUKOB, CBOWCTB YIJIOB, 0Opa30BaHHBIX MPHU MEPECEYCHUH JBYX IMapauieTbHbBIX
NPSIMBIX CEeKyIllel. PemaTe npakTuyeckue 3aaun Ha HaX0X/JI€HHUE YIJI0B.

HmeTh nipeacTaBieHre 0 MOHATHE T€OMETPUUECKOTO MECTa TOUEK.

@opMynHpoOBaTh OMNPENEICHUS OKPY)KHOCTH U Kpyra, XOpIbl M JIHAMETpPa OKPYKHOCTH,
MOJIb30BaThCS UX CBOMCTBAMU. Y METh MPUMEHSTH 3T CBOKMCTBA MIPU PEIIEHUH 3aa4.

OpueHTUPOBATBHCSI B TMOHATHUSAX: OINHCAHHAS OKOJO TPEYroJbHUKA OKPYKHOCTb, IIEHTP
OTMHMCaHHOW OKpykHOCTH. OneprpoBaTh Ha 0a30BOM ypoBHE (haKTaMU O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYrOJIbHUKA MEPECEKAIOTCS B OJHOU TOUKE, U O TOM, YTO CEpEIUHHBIEC MEPIICHIUKYISPBI
K CTOPOHAM TPEYroJibHUKa NEPECEKAIOTCS B OJHOM TOUKE.

OpueHTHPOBAaThCS B TMOHATUSX W ONEpPUpPOBATh Ha 0a30BOM YpOBHE: KacaTelnpHas K
OKPYKHOCTH, TE€OpEMa O MEPNEHAUKYISIPHOCTH KacaTEeIbHON U pajuyca, MPOBEIEHHOTO K TOUKE
KacaHus.

NMets mnpencraBieHWe O MNPOCTEHIIMX T€OMETPUYECKHX HEPABEHCTB, HUX IMPAKTUYECKOM
CMEICIIE.

[TpoBOAUTH OCHOBHBIE T€OMETPUUECKHE MOCTPOCHHUSI C TOMOIIBIO LIUPKYJIS U JIMHEHKH.

8 KVIACC

Pacnio3HaBaTh OCHOBHBIE BHUIBl YETBIPEXYIOJBHUKOB, HX JJIEMEHTBI, II0JIb30BaTbCA MX
CBOMCTBAMM IIPH PELICHUHA F€OMETPUYECKUX 3a1au.

OpueHTHpOBaThCS B NOHATUH — TOYKH [IEPECEUEHUSI MEIMaH TPEyrojpHUKa (LIEHTpa Macc) B
pelIeHuy 3a1ay.

Biamers noHATHEM CpEeIHEN JIMHUM TPEYTOJbHUKA U Tpallelud, IPUMEHATh UX CBOWCTBA IIPU
pEeLICHUH IPOCTEHIINX reoMeTpudecKux 3azad. Mmers mpencrasienue o teopeMe QDaiieca u
TEOpEME O MPONOPLUUOHANBHBIX OTpe3KaX, MPUMEHITh UX JIJISl PELIEHUs MPaKTUYECKUX 3aaad (¢
OTIOPOi Ha 3pUTEIIBHYIO HAITISAHOCTD).

[lpuMeHsATh TPU3HAKKA MOJO0OWS TPEYTONBHUKOB B PEUICHUH HECIOXKHBIX T'€OMETPUYECKHX



3azau.

[Tonb3oBatbes Teopemoii [ludaropa asns pemeHNs: TeOMETPUUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnagerp mNOHATUAMM CHUHYCAa, KOCHHYCa M TaHIE€HCAa OCTPOro Yrjia MpsSMOYTrOJIbHOTO
TpeyroiabHuka. [lonb30BaTbecsi STUMU MOHATUSIMHU JJISl PELICHMs] MPaKTUYECKUX 3anad (Ipu
HE0O0XOAMMOCTH C OTMOPOIl Ha AITOPUTM TpaBUIIA).

Boeruucnsate (paznuaHbiME crioco0aMu) (C OMOpO Ha CIPaBOYHYIO MH(OPMAIIHIO) TIIOMIATH
TPEYroJdbHHKA ¥ IJIOMAAM MHOTOYTOJNBHBIX (Guryp (monb3ysich, TA€ He00X0IuMo,
KaJIbKYIATOpOoM). [IpuMEeHATh MOTydeHHbIE YMEHUS B IPAKTUYECKUX 3a/1ayax.

Bnagerp NOHATUSAMH BIHCAHHOTO M LEHTPAJIbHOIO YIJa, MCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yIJaX, yrilax MEeXAy XopJAaMu (CEeKyLIMMH) U yrile MeXAy KacaTeIbHOW W XOpAon
IIPY PEIICHUN NPOCTEMIINX T€OMETPUUECKHX 3a/a4.

Bnageth moOHATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSATH CBOWCTBA OMUCAHHOTO
YETBIPEXYTOJILHUKA IIPYU PELICHUU IIPOCTEHUINNX 3a1a4.

[TpuMeHATh MoJydeHHbIE 3HAaHUS Ha MPAKTUKE — CTPOUTh MaTeMaTUYECKHE MOJICIH [Tl 3a7a4
pearbHON JKU3HU W TNPOBOJAUTH COOTBETCTBYIOIIUE BBIYUCICHHS C NPUMEHEHHEM MOA00HS U
TPUTOHOMETPHH (TIOTB3YACH, T/I€ HEOOXOUMO, KATBKYISITOPOM).

9 KJIACC

3HATh TPUTOHOMETpHUYECKHE (DYHKIIUM OCTPHIX YIJIOB, HAXOJIUThH C MX MOMOIIBIO Pa3INIHBIC
AJIEMEHTBI TPSMOYTOJILHOTO TPEYTrOJIbHUKA («PEUICHHE MPSIMOYTOIBHBIX TPEYTrOJLHUKOBY).
HaxoauTh (C TOMOMIBIO KAJIBKYJSATOPA) IUTHHBI ¥ YTIIbI TSI HETAOTMYHBIX 3HAYCHHA.

[Tonp30BaThCs GOPMYITaMU IPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYCCKHM TOXKIECTBOM ISt
HaXOXJICHUSI COOTHOIICHWH MEXJIy TPUTOHOMETPUYECKUMH BeJIMYMHAMH (C OMOpod Ha
CIIPaBOYHYIO HH(POPMAIIHIO).

Hcnonp30BaTh TEOpEMBbl CHHYCOB M KOCHHYCOB JUUISi HAaXOXKICHHS Pa3IMYHBIX 3JICMCHTOB
TPEYrojibHUKa («PEUICHHE TPEYrOJbHUKOBY), TPUMEHITh WX TPU PEIICHHH MPOCTEHIINX
TeOMETPUIECKHX 3a]1aY.

Brnaners moHsTHSAMH TipeoOpa3oBaHUs MOJOOUS, COOTBETCTBEHHBIX 3JIEMEHTOB MOIOOHBIX
¢uryp. [Toap30BaTHCS CBOWCTBAMU MOAOOMS MTPOU3BOIBHBIX (PUTYp, YMETh BBIYHUCIATE JTHHBI U
HAXOJUTh YIJIbl Y MOMOOHBIX (GUTYp (0 anroputMy y4eOHBIX AciicTBuil). [IpuMeHATH CBOICTBa
mojoOusl B TPAKTHYECKHX 3aJavyaXx. YMETh MPUBOJUTH MPHUMEPhl TMONOOHBIX ¢(uryp B
OKpY’KarolieM MHpe.

[lons3oBatbess TeopeMamMu (IO BU3yaldbHOH ONOpE) O TPOU3BEIACHHU OTPE3KOB XOpI, O
MIPOU3BEICHUN OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTeIbHOM!.

[Tonb30BaThCS BEKTOpAMH, TOHUMATh WX TCOMETPUYCCKHUA M (PU3NICCKUN CMBICI, IPUMEHSTh
WX B pPEHICHHH Te€OMETpHUYeCKHX M (u3mueckux 3anad. [[puMeHsTh cKalspHOe MPOU3BEICHUE
BEKTOPOB JUIsl HAXOKIACHUS JIJTMH U YTJIOB.

[lonb30BaTbcsi METOAOM KOOPAMHAT HA IUIOCKOCTH, TPUMEHSATh €ro B PEIICHUU
TCOMETPUYCCKHX U MPAKTUICCKUX 3a]1a4.

Bnagetp TOHATHUSMU TNPaBUIBHOTO MHOTOYTOJNBHUKA, IUIMHBI OKPY)KHOCTH, JJIUHBI JYTH
OKPY)KHOCTH M PAJIMAaHHOM Mephl yrila, YMETh BBIYHCIATH IUIOMIATh Kpyra M €ro 4dactei (c
OMOpoi Ha CHpaBoOYHYI HHpopMaiuio). [IpUuMeHsATh MONydYeHHBIE YMEHHUS B MPAKTHYECKHX
3amadax.

Haxomute ocu (Wi LEHTPBI) CUMMETpud (Uryp, TPUMEHSATH IBMIKEHHUS IUIOCKOCTH B
MPOCTEUIIINX CIydasiX.

[TpuMeHSTh MOTYYeHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MATEMATHUECKHE MOJICITH TS 337129
peaslbHOW JKU3HU W TPOBOJUTH COOTBETCTBYIOIIUE BBIYUCICHHS C NMPUMEHEHUEM TMOA00HS
TPUTOHOMETPHUYECKUX (YHKIHA (TIOTB3YACh, TNIe HEOOXOIUMO, KaTbKYISITOPOM).



TEMATHUYECKOE IVNTAHUPOBAHUE

7 KJIACC
KoanuectBo yacos
HaumeHnoBanue pa3aenoB u Kontpo DJIeKTpOHHBIE (U (pOBLIE)
Ne n/m
TeM MPOTrpaMMBbI Bceero JIbHbIE IIpakTn o0pa3oBaTeTbHbBIE PECYPChI
aboTer | TECKHE
P padoThI
IIpocTeiimue reomeTpuyuecKue
1 (buUryphl 1 MX CBOWCTBA. 14 05 bu6nmnorexa [IOK
H3MepeHne reoMeTpuIecKux ' https://m.edsoo.ru/7f415e2e
BEJINYNH
bubnunoreka [JOK
2 T 22 1
PEYTOIBHIIH https://m.edsoo.ru/7f415e2e
[TapannenbHble npsMeble, bubnmnorexa [IOK
3 14 1
CyMMa yIJIOB TPEYTrOJIbHUKA https://m.edsoo.ru/7f415e2e
OKpY>KHOCTb U KPYT. Bubmmorexa [IOK
4 14 1 1,5
I'eoMeTpuyecKre OCTPOCHUS https://m.edsoo.ru/7f415e2e
5 [ToBTOpenue, obo0mEeHNe 4 1 Bubmmorexa [IOK
3HaHUH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
I[MPOI'PAMME
8 KIIACC
KoanyecTBo yacoB
Ne HaumenoBanue pa3je/ioB K DJIeKTPOHHBIE (IU(ppoBHIE)
n/n H TeM MPOorpaMMsl Bcero OHTPOTBHBIE o0pa3oBaTebHbIE PeCypChl
padoTHhI
.. Bbu6mmoreka [IOK
! HerpipexyronbHnkn 12 1 https://m.edsoo.ru/7f417e18
Teopema @aneca u Teopema
2 0 IIPONOPIIMOHAIBHBIX 15 1 Bubmmoreka [IOK
OTpe3Kax, MoA00HBIE https://m.edsoo.ru/7f417e18
TPEYTOJEHUKA
IInomane. Haxoxaenue
3 TUTOIIATeH TPEYroJIbHUKOB 1 14 1 Bu6mmoreka [IOK
MHOTOYT'OJILHBIX (UTYP. https://m.edsoo.ru/7f417e18
[Tnomanu momoOHBIX GuUTyp
4 Teopema ITudaropa u 10 1 Bbubnmnorexa IIOK
Havajia TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
VYTII1bl B OKpYKHOCTH.
BrincanHble 1 onMcaHHbIC
5 YETHIPEXYTOJIbHUKH. 13 bubnunoreka [JOK
KacarenpHbIe K https://m.edsoo.ru/7f417e18
okpyxkHocTu. Kacanue
OKPY)KHOCTEH
6 IToBTOpenue, 0600IICHNE 4 1 Bbubanoreka [JOK
3HaHUH https://m.edsoo.ru/7f417e18
OBLIEE KOJIMYECTBO YACOB 68 5
I10 ITPOT’PAMME



https://m.edsoo.ru/7f415e2e
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https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
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https://m.edsoo.ru/7f417e18

9 KUIIACC

KoanuecTBo yacoB

Ne HauMmeHnoBaHue pa3iesioB K JnexkTponHbie (HudppoBbIe)
n/n U TeM NMPOrpaMmbI Bceero OHTPO.IBEHbIE o0pa3oBaTejibHbIEe pecypchl
padoThI

L | e e [ L Emoeanoc

Y YCOB. https://m.edsoo.ru/7f41al2c
Pemienue TpeyroabHUKOB
[IpeobpazoBanue mogooOus.

2 Merpuueckue 10 1 Bubnmnorexa LIOK
COOTHOIIEHUS B https://m.edsoo.ru/7f41al2c
OKPYXHOCTHU

bub6mmoreka [IOK

3 Bexroprr 12 1 https://m.edsoo.ru/7f41al2c

4 JlexapTOBBI KOOPIUHATHI HA 9 1 Bubnuoreka [JOK
IJI0CKOCTH https://m.edsoo.ru/7f41al2c
[IpaBunbHbIE

;| wromomuts | Bumorera 110K

Py tan https://m.edsoo.ru/7f41al2c
Kpyra. Beruucnenue
Iomaaen

6 JIBM>KEHUS TIJIOCKOCTH 6 buGmmorexa HOK

https://m.edsoo.ru/7f41al2c

7 [NoBTOpenue, oboOMmIEHNE, 7 1 bubnuoreka [TOK
CHCTEMAaTU3aLys 3HAHUN https://m.edsoo.ru/7f41al2c

OBIIEE KOJIMYECTBO YACOB 68 5

I10 ITPOTPAMME



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
https://m.edsoo.ru/7f41a12c

