AKKpeIuTOBaHHOE 00pa30BaTeIbHOE YACTHOE YUpeKAeHne
BbICIIIET0 00Pa30BaAHUA
«MockoBckuii puHaHcoBo-wpuanyecknii yuusepcurer MOIOA»
IIkosa «Haykorpaa»

COI'JIACOBAHO YTBEPXKJIEHO
NeJaroru4eckuM COBETOM npuka3zoMm pekropa Ne 16-10/141
rpoTtokout Ne 1 «29» aprycra 2025 r.

«28» aBrycra 2025 r.

PaGouyas nporpamma
KYpca BHEYPOUYHOI AesiTeJIbHOCTU «['eoMeTpuUecKHe MyTelecTBUs»
HA YPOBEHb OCHOBHOTI'0 00111er0 00pa3oBaHus
(8-9-e kimaccni)



IHosicHuTeaLHAA 3aNIUCKA

Pabouass mnporpamMma Kypca BHEYpOUHOM JesitenbHOCTH «['eoMmeTrpuyeckue
MyTeeCTBUs» Il o0yyaromuxcst 8-9-X KiaccoB pa3zpaboTaHa B COOTBETCTBUU C
TpeOOBAHUSIMU:

o ®denepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «OO06 o6pa3oBaHUU B
Poccniickon ®@enepanum»;

o mpukaza MunnpocBemenuss Poccum ot 31.05.2021 Ne 287 «O6
YTBEPXKACHUH  (elepalibHOTO TOCYyAapCTBEHHOrO0  00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO O0IIIETO 00pa30BaHUsY;

« npuka3a Munnpocsemenus Poccuiickon ®@enepanyu ot 18.05.2023 Ne370
«O0  yrBepxkaeHWM  deaepalbHON  00pa30BaTEIBHONM  MPOTPaMMBI
OCHOBHOTO  o0miero oOpasoBaHusi»  (3apeructpupoBan 12.07.2023
Ne74223), ¢ u3MeHEHUS MU B COOTBETCTBHM C IMPUKa3oM MUHUCTEPCTBA
npocBemieHust Poccuiickoii ®@epepammun ot 19.03.2024 Ne 171 «O
BHECEHMM W3MEHEHMII B  HEKOTOpble  TMpuKa3bl MHUHHUCTEPCTBA
npocsemienust Poccuiickoii ®enepanuu, Kacaromuecs —(enepaibHbIX
o0Opa3oBaTeNpHBIX IMPOrpaMM  HadyajJbHOrOo  OOILIEro  oOpa3oBaHus,
OCHOBHOT'0 00111ero 00pa3oBaHUs U CPeIHEro 00LIEro 00pa30BaHuUS;

o npukaza MunnpocBemenus Poccum ot 22.03.2021 Ne 115 «O6
yTBepkieHnH [lopsiaka opranu3anuy U OCyIIECTBICHHS 00pa30BaTEIbHON
JEeATEIbHOCTH IO OCHOBHBIM 0OO0HIE00pa30BaTENbHBIM MpOrpaMMaM —
o0pa3oBaTeabHBIM MPOrpaMMaM HA4YaJIbHOTO OOILEr0, OCHOBHOTO OOIIEro
U CpeaHero o0IIero 00pa3oBaHus;

o CII 2.43648-20 «CaHUTapHO-MIUAEMHUOIOTMYECKHE TpeOOBaHUS K
OpraHu3alysM BOCITUTAHUSI U O0yUYEHUS, OTJbIXA U 03I0POBIICHUS JIETEH U
MOJIOJIEKW», YTBEPKICHHBIX IMOCTAHOBJIICHHUEM TJAaBHOIO CAHUTAPHOIO
Bpaua oT 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «l'urneHnueckue HOPMATUBBI W TPEOOBAHUS K
oOecrieueHuto Oe3onmacHOCTH W (WiK) OE3BPEIHOCTH ISl  4YeJIOBEKa
(bakTopoB cpeibl OOUTaHUS», YTBEPKIEHHBIX MOCTAHOBIEHUEM TJIABHOTO
caHutapHoro Bpauda ot 28.01.2021 Ne 2;

e Y4eOHOTO ILJIaHA IIKOJIbI

Onucanue Kypca:

['eomeTpuss Kak OOWH W3 OCHOBHBIX pAa3[eiOB LIKOJbHOM MATEMAaTHKH,
UMEIOIINNA CBOEH 1ENbl0 00ECTeUnTh M3YyYeHUE CBOMCTB U pa3MeEpoOB QUIYp, UX
OTHOLIEHMM M B3aMMHOE  PACIOJIOKEHUE, OIMUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEJIbHYIO JUHUIO. [IeHHOCTh M3y4eHns JaHHOIO Kypca 3aKJII04aeTcs B TOM,
YTO OOyYaromMiics YYUTCS HMPOBOAMUTH JIOKA3aTeJIbHbIE PACCYXACHUS, CTPOHUTDH
JIOTUYECKUE YMO3AKIIOYEHUS, TOKa3blBATh WCTUHHBIE YTBEPXKICHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYKAECHUSA «OT MPOTUBHOI'0», OTINYATh



CBOMCTBa OT MPHU3HAKOB, (opmynupoBaTh oOpaTHble yTBepkaeHUs. Ocoboe
3HAYEHHUE JOKa3aTelbHas JUHUS UMEET ISl YIIIyOJI€HHOIO U3yUeHUs MaTEeMATUKH.

Heabro wu3yueHus kypca «l['eomeTpuueckne MyTEHIECTBUS» SBISIETCS
WCIIOJIb30BaHUE TEOPUH 110 TEOMETPUM MPU PEHICHUH KaK MaTEeMaTUUYECKHUX, TaK U
MPaKTUYECKUX 3aJlay, BCTPEYAIOMIMXCA B pealibHOM ku3HU. OOydaromuiics
JIOJDKEH HAay4YHMThCS OMPENENSTh FEOMETPUUECKYI0 (DUTYPY, ONHUCHIBATH CIOBAMU
4epTEX WIM PUCYHOK, HAWTH IUIONIAAb 3€MEJIBHOTO YYacTKa, pPACCUUTHIBATH
HEOOXOMMYIO IJTUHY ONTOBOJOKOHHOTO Kaless min TpebyeMble pa3Mephl rapaxa
JUIE  aBTOMOOWJISI. DTOMY COOTBETCTBYET BTOpasi, BBIUMCIHMTENIbHAs JIMHUSA B
u3ydyeHHMH reomerpuu. llpm pemeHum 3amay  MPAKTUYECKOTO — Xapakrepa
OOyYalOIUIiCsl YUUTCS CTPOUTh MaTEMAaTHYECKHUE MOJENIU PeajbHBIX KU3HEHHBIX
CUTyalui, MPOBOAUTH BBIYMCICHHS M OLCHUBATH AJEKBATHOCTH IIOJYyYEHHOTO
pe3yabTara.

Oco0eHHOCTh Kypca B TOM, UTO JIa€T BO3MOXKHOCTh YTIyOJNEHHOTO U3YUYEHUS
reoMmeTpun. O0yyJaromuecs He MPOCTO 3HAKOMSTCS C ONPeIeIEHHBIMU MOHATUSAMU,
a YyBepeHHO OBJaieBatoT UMHU. CylllecTBYIOIIME TEMbI IPOrpaMMbl 6a30BOTr0 Kypca
reOMETPUU U3Y4aroTCsl Ha 0oJiee riIyOOKOM ypOBHE, a 00ydaroImuecs NpuoopeTaroT
YMEHHsI, IIOMOTalolMe MM YBEPEHHO INPUMEHATh CBOU 3HAHUSA HE TOJBKO B
MaTeMaTHKe, HO U B CMEXHBIX MPEAMETAX, MPexk/ie Bcero pusuke u nuHPopMaTHKe,
a TaKKe II0JIb30BATHCS IIOJIYYECHHBIMU 3HAHUSAMU IPU PELICHUM IPAKTUYECKUX
3a1ad.

3agaum  Kypca: yrayOneHHO H3y4yuTh Kypc «l'eoMeTpusi», KOTOPBIU
BKJIIOYAET CJIEAYIOIIHE OCHOBHBIE Pa3leibl COAEpKaHMSA: «HeThIpEXYTrOIbHUKNY,
«ITonobuey», «Inementsl TpuroHometpumn», «llnomansy, «Teopema Iludaropa u
Hayajga TPUTOHOMETPUM», «YTJIbl M  YETBIPEXYIOJIbHUKH, CBS3aHHBIE C
OKPY’KHOCTBIO»

MecTo Kypca B yueOHOM IJIaHe.
Kypc paccunrtan Ha 68 yacoB B roa, 34 yaca B roj o 1 yacy B Henemnto B 8 kiacce,
34 yaca B roa no 1 vacy B Hezento B 9 kiacce

YueOHukHu, yueoHnble nocodus: Mos matemaruka. Kypc mo Beioopy. I'eomerpus.
7-9 kmaccel.; Yaebnoe mocooue. CmupnoB B. A., CmupnoBa U. M.; I'eomerpus. 7-
9 xnacc. [Toropenos A.B..

DJIeKTPOHHBIE o0pa3oBaTejibHbIe pecypchl. https://m.edsoo.ru, MDOIII
https://web.archive.org/web/20230725154437/https://www.mos.ru/city/projects/
mesh/

Coaep:xanue Kypca:
8 KJIACC

YeTbIpéxyroJabHUKH


https://m.edsoo.ru/

[TapamnenorpamMm, ero mnpu3Haku M cBoictBa. IIpAMOyroiabHuK, pomo,
KBajJpaT, UX MpU3HAKK M cBoicTBa. Tpameuus. PaBHoOenpenHass tpamenus, e€
cBoOMcTBa U pu3HaKu. [IpsimoyronbHas Tpaneuus. CpeaHss IUHUS TPANICLHH.

CpenHsass muHUA TpEeyroJibHUKAa. MeToa yIBOEHUS MEAUAHbl TPEYTOJIbHUKA.
Teopema o nepeceueHUU MeIMaH TPEYTOJIbHHKA.

Teopema @aneca, TeopeMa O MPOMOPIUOHANBHBIX OTpe3Kax. Teopema
BapuHboHa 1J1s1 IPOU3BOIBHOTO YETHIPEXYTOJIbHHKA.

[{eHTpaTbHO-CUMMETPUIHBIC (DUTYPHI.

IHoxoOue

[Tomobue TtpeyroabHukoB, Kodhduument nomodbus. [IpusHaku mnomoOUs
TPEYroJbHUKOB. lIprMeHeHne nomo0usi NpU PELIEHUH TEeOMETPUYECKHX U
IIPAKTUYECKUX 3a/1a4.

Iiiomans

[lonsitue o tutomaau. CBOMCTBa IUIOMIAJEH T'E€OMETPUUYECKUX (UTYP.
[Ipocreiime GopMyIbl IS IO TPEYTOJIbHUKA, MMapauieiorpaMma, pomoa u
Tpaneuu. [nomaau nogoOHeIX puryp. OTHOIICHHE IUIONIA/IeH TPEYTOJIbHUKOB.

Teopema IIngaropa

Teopema Iludaropa. Ilpumenenue Tteopembl I[ludaropa npu permenun
IIPAKTUYECKUX 3a/a4.

DJIeMeHTbl TPUTOHOMETPUH

CuHyC, KOCHHYC, TAHI€HC M KOTAaHI€HC OCTPOro yrijia MPSMOYTIOJBHOIO
TpeyrojibHUKa. TpuroHomerpuueckue QyHkuuu yrinoB B 30° 45°um  60°.
[IponopuroOHAIBHBIE OTPE3KU B MPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYT0J1bHUKHU, CBA3AHHbIC C OKPYKHOCTbIO

BrnmcaHHble M LEHTPAJIBHBIE YIJIBI, YTOJ MEXKIY KacaTelbHOW M XOPIOH.
Yrnel Mexay XOpJaMH M CEKyLIMMHU. BNHCaHHbIE W ONMMCAaHHBIE OKPYKHOCTH
TPEYTrOJbHUKA M YETHIPEXYroJbHUKU. (CBOWCTBA M TMPU3HAKK BIUCAHHOIO
YEeTBIPEXYTOJIbHUKA. B3auMHOE pacnosnoxkeHue IByX OKpykHocter. Kacanue
OKpy>xHOcTel. O01IMe KacaTeabHbIe K ABYM OKPYKHOCTSIM.

9 KIIACC
Pemenue TpeyroapHUKOB

Cunyc, xocuHyc, TaHreic ymioB or 0o gmo 180o. OcHoBHOE
TPUTOHOMETpUUYECKOe  ToxkaecTBo.  Popmynbsl  npuBedeHus.  Peiienue
TPEeyrojabHUKOB. Teopema KOCHMHYCOB M TeopeMa CHUHYCOB. Pemienue
MPaKTUYECKUX 3a]1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3aa4 reoMeTpUUeCKO ONTUKH.

Tpuronomerpudeckue dbopmybl JUISL TIOIIAaN TPEYTrOJIbHUKA,
napayienorpamma, pomoOa, Tpanenuu. ®opmyna [epona. @opmyrna momaau

BBIITYKJIOI'O YETBIPEXYTOJIbHUKA.

[Tonobue TpeyroabHUKOB



Xopasl U MOJ00HBIE TPEYTOJIBHUKU B OKPY)XHOCTH. TeopemMa O MpOU3BEICHUU
OTPE3KOB XOpJl, TECOPEMBbI O MPOU3BEJACHUM OTPE3KOB CEKYIIMX, TEOpeMa o
KBaJipare KacaTelbHOW. IIpMMeHEeHHe TIpu pelIeHUHW TEeOMETPUYECKUX 3aiad.
Teopembl YUeBnl 1 Menenas. [ToHsiTHE O TOMOTETHH.

Merton koopauHAT

YpaBHEHHE MPSMOI Ha MJIOCKOCTU. YTI0BOK KO3 (GUIIMEHT 1 CBOOOIHBIN UJieH,
UX TeOMETpUYecKHil cMbIca. [lapamienbHOCTh M MEPHNEHAUKYJISIPHOCTD HPSIMBIX
(aepes yriaoBoit KO3 GUITUEHT).

YpaBHeHue okpykHOCTH. Haxox1eHne nepeceueHni OKpy>KHOCTEN U MPSMBIX B
koopauHarax. @opmyna paccTOSIHMS OT TOYKM 10 npsaMou. Ilnomans
napajuiesiorpaMma B KOOpPAMHATaX, MOHATHE 00 OPUEHTUPOBAHHOM IUIOLIAJIH.
[IpuMeHneHne MeTo1a KOOPAUHAT B IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX
3a/1a4ax.

BekTopsl

Bektopbl Ha miockoctu. Cll0O)KEHHME W BBIYMTAHUE BEKTOPOB — IIpaBUIia
TPEYroJIbHUKA U NapajiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BekTopa. ClOXKEHUE M BBIYMTAHHE BEKTOPOB, YMHOXXEHUE BEKTOpAa Ha YHUCIO B
KoopauHatax. [[puMeHeHrne BEKTOpOB B (PU3UKE, LIEHTP Macc.

[lonatue o Oasuce (Ha TJIOCKOCTH). PasyokeHusi BEKTOPOB MO 0Oasucy.
CkansipHO€ TIPOU3BEJCHUE BEKTOPOB, T'€OMETPUUECKHI CMBICT U BBIPAKECHUE B
JIEKApTOBBIX KoopAWHATaX. JIUCTpHUOYTUBHOCTH CKAJISPHOTO TMPOU3BEICHMUS.
CkamsipHOoe TIpOW3BEACHHUE © MpoerupoBaHue. [IpuMeHeHHe CKaJsIpHOTO
MPOU3BEJICHUSI BEKTOPOB [IJI1 HAXOXJEHUs [JIMH W yrjaoB. Pemenue
Tr€OMETPUYECKUX 33]1a4 C MIOMOIIBIO CKAJIIPHOTO MPOU3BEICHMUS.

JlnvHa OKpY>KHOCTHU U IUIOIIAAbL Kpyra

[IpaBriIbHBIE MHOTOYTOJIBHUKH. [[nMHa okpyxkHOCTH. ['panycHas u paguaHHas
Mepa yria, BBIUMCIEHHUE JJIMH Oy OKpyXHOcTeu. Ilmomans kpyra, cekropa,
cermeHTa. HMcropuueckue cBeleHUs 00 H3MEPEHUU JJIMHBI OKPYXHOCTH H
IJIOIIA/IA KPYTa.

JIBU>KEHUSI TITTIOCKOCTH
[lenTpanpaas cummerpusi. lLlenTtpanbHO-cuMmmeTpuunbie ¢urypsl. IloBopoT.

OceBast cummeTpusi. OUTypbl, CUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOW OCH.
[TapajutennbHBIN TEPEHOC.



[lonsiTue nBwxeHus u ero cBoWcTBa. PaBeHctBo ¢uryp. IlposiBiaenus
CUMMETPUM B IIPUPOJE, >KMBOIMCH, CKYJIBOType, apxurTekrype. Kommosunuu
JIBUKEHUH (pocTeiiiue npuMepsl). [[puMeHeHne B reoMeTpuuecKuX 3a1a4ax.
[Tnanupyemble pe3ysbTaThl U3Yy4EHHUs] MaTEMaTUKU Ha YPOBHE OCHOBHOTO OOLIETO
oOpa3oBaHus:

JIMYHOCTHBIE PE3YJIBTATDBI
JInuHoCTHBIE pe3yJabTaThl OCBOCHHUS IIPOTPaMMBI o MaTeMaTUKE
XapaKTEpU3yKTCs B HaCTH:

1) naTpuOTHYECKOro BOCIIMTAHMSA:

IIPOSIBICHUEM HHTEpeca K NPOLLIOMY M  HACTOSALIEMY POCCHUUCKOMN
MaT€MaTUK{, LEHHOCTHBIM OTHOLIEHWEM K  JOCTWIKCHHSIM  POCCHMCKHX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTHYECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHUM B IPYIHX HayKax U NPUKIAAHbBIX chepax;

2) rpa:kIaHCKOT0 U TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMA:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00SI3aHHOCTEH TpaklaHWHA U peanu3aliu ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO TUUECKUX MPOOJIEM, CBA3aHHBIX
C NIPAKTUYECKHM IPUMEHEHHEM JIOCTH)KECHUN HAyKd, OCO3HAHUEM BaKHOCTH
MOPaJIbHO-3TUYECKUX IPUHLUIIOB B IETEIBHOCTH YYEHOTO;

3) TPy10BOT0 BOCTIMTAHUSL:

YCTAaHOBKOM Ha AaKTHUBHOE Y4YacTHE B PEIICHUM IPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HAINPABICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIHON NpodecCHOHaTbHOM
NEeATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBUAYAIbHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX NOTPEOHOCTEH;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

CHOCOOHOCTBIO K OSMOIMOHAJbHOMY M  AICTETHMYECKOMY BOCHPHUSATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHoOCTEl HAYYHOTO MO3HAHMS:

OpUEHTaMel B [JEATEIIBHOCTM HA COBPEMEHHYIO CHUCTEMY HAy4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YEOBEKA, MPUPOJIbI U
oOlIecTBa, MOHMMAHUEM MAaTEMAaTUYECKOM HAyKH Kak cQepbl YeI0BEYECKOU
JEATENIBHOCTH, JTANOB €€ Pa3BUTUSA W 3HAYMMOCTH JUISl PA3BUTHUS LMBUIM3ALNH,
OBJIQJICHUEM SI3BIKOM MATEMATHUKA M MAaTeMaTUYECKOW KYJIbTYpOM KaK CpEICTBOM
MTO3HAHUS MUpPA, OBJIAJECHUEM HABBIKAMH HCCIIEN0BATENBCKON AEATEIbHOCTH;

6) puzuueckoro BoCHUTAHHUS, (POPMHUPOBAHUA KYJIbTYPbI 310POBbSI H
IMOLMOHAJIBHOIO 0J1arOMOy YU :

TOTOBHOCTBIO IIPUMEHATH MATEMaTUYECKUE 3HAHUSA B HMHTEPECAX CBOETO
3M0pOBBS, BEIEHUS  3J0pPOBOro  obOpa3a KM3HM  (3J0pOBOE  TMHTAHUE,
cOamaHCUpPOBAaHHBIM PpEXUM 3aHATHM W OTAbIXa, peryisipHas Qu3nueckas



aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HAaBbIKa pe(ICKCUU, MPU3HAHUEM CBOETO
IIpaBa Ha OLIMOKY U TAKOT'0 K€ IIpaBa IPYroro YeJI0BEKa;

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS:

OpUEHTALMEN HA IPUMEHEHUE MATEMAaTUUECKUX 3HAHUMN JJIs PELICHUs 3a]a4 B
00J1aCTH COXPaHHOCTH OKPY:KAIOIIEH Cpe/ipl, NIAHUPOBAHUS TIOCTYNKOB U OLIEHKU
UX BO3MOJKHBIX MOCJICJCTBUI AJI1 OKPY’KAIOLIEH CpeJibl, 0OCO3HAHUEM IJI00aIbHOIO
XapakTepa dKOJOTMYECKHUX IMpo0JIeM U IMyTe UX peLICHMUS;

8) axanTanuu K M3MEHSIIOIIUMCS YCJIOBHSIM COLMAJIBLHOW W MPHUPOTHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBHUSIM B YCJIOBHUSIX HEONPEIEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€pEe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUTHCA y OPYTHX JIOJAEH, MpuoOpeTaTh B COBMECTHOW ACSITENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIbITA IPYTHUX;

HEOOXOJUMOCTBI0 B ()OPMUPOBAHUM HOBBIX 3HaHWM, (OPMYJIMPOBATH UIEH,
HOHSTHS, TUNIOTE3bl 00 00BEKTaX U SBJICHUSX, B TOM YUCJIE paHEe HEU3BECTHBIX,
OCO3HaBaTh JAE(PUINTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIaHUPOBATh
CBOC pa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTYyallMlO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYyIOIIMHA KOHTPMEp, KOPPEKTHPOBAThH
OPUHUMAEMble pPELIEHUs U JAEUCTBUSA, (POPMYIUPOBATH U OLIEHUBATh PUCKH U
MOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbpTare ocBOeHUsI MpOrpaMMbl 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOwero oopa3zoBanus y oOyvarouierocs 0yayt chopMUpOBaHbl MeTaNpeAMeTHbIe
pe3yJbTaThl, XapaKkTepu3yroIuecs OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HABaTEJIbHBIMU  JIEUCTBUSIMH,  YHHUBEPCAIbHBIMH  KOMMYHUKATHUBHBIMU
NEHCTBUSMU U YHUBEPCAJIBHBIMU PETYJISTUBHBIMU JIEHCTBUSMHU.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA
ba3zoBble 1ornyeckune AecTBUS:

BBISIBISAITH M XAPAKTEPHU30BaTh CYLIECTBECHHBIE INPU3HAKA MaTEMAaTUUYECKUX
OOBEKTOB, TIOHSTUW, OTHOIICHUN  MEXAy TMOHATHUSIMHU, (HOPMYIHPOBAThH
OmpeieSICHUs TIOHITUHN, YCTaHABIMBATh CYILECTBEHHBIN MPU3HAK Kiaccu(uKaiuy,
OCHOBAHUS JIJ1s1 000OIIECHUS M CPABHEHUSI, KpUTEPUU TTPOBOJAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (HOpMynIHpoBaTh W  MPEOoOpPa3OBbIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIC;

BBISIBJIATh MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, MpejiaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JleJIaTh BBIBOJBI C MCIIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUEHNUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

pa30upaTh J0Ka3aTeIhCTBA MAaTEMAaTHUYECKHX YTBEPXKICHUM (MIPSMbIE M OT
MPOTUBHOI0), TPOBOJWTH CAMOCTOSITEIBHO JI0KA3aTEJIbCTBA MAaTEMATUYECKUX



(GakToOB, BBHICTpaUBAaTh APTyMEHTALIMIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
OPUMEHSATh METOJ] MaTeMaTUYeCKOW MHIYKIIMH, OOOCHOBBIBATH COOCTBEHHbIE
paccyXJ1eHus;

BBIOMpaTh cmoco0 pemieHus y4deOHOM 3ajgayu  (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  pEILCHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOATENbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

UCIIONIb30BaTh BOIPOCHI KAaK MCCIEI0BATEIbCKUI WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
CaMOCTOSITENIFHO YCTAHABIMBATh MCKOMOE U JaHHOe, (OpMUPOBATH THIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOJAUTH IO CaMOCTOSATEIBHO COCTABICHHOMY IUIaHYy OJKCIEPHUMEHT,
UCCIIEIOBAaHUE TI0 YCTAaHOBJIEHHIO OCOOCHHOCTEM MaTeMaTU4YeCKOTro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXITy COOOM;

CaMOCTOSITENILHO (OPMYJIMpPOBaTh OOOOIIEHUS M BBIBOJBI IO pe3yjibTaTaM
OpOBEAEHHOIO  HAOMIOACHMS, MCCIEAOBAaHUSA, OKCIIEpUMEHTa, OLEHUBATh
JIOCTOBEPHOCTh MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJAOB U 000OILICHMIA;

IPOrHO3UPOBaTh BO3MOYKHOE pa3BUTHE IIpolEecca, a TaKXKe BBbIIBUTaTh
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora c nndopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W M30BITOYHOCTH HWHGOpPMAIUHU, JaHHBIX,
HEOOXOUMBIX JIJISl peUICHUS 3a0a4u;

BbIOMpaTh, AaHATU3UPOBATH, CHUCTEMATH3UPOBATh U HUHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MPEICTABICHHUS,

BBIOMpATh (QopMy TpeAcTaBieHHs HWHGOpPMAMM W  WUIIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMH, TuarpaMMaMu, HHOM rpauKoi 1 uX KOMOUHAIUSIMU;

OLIEHUBATh HAJEKHOCTh MH(POPMALMU O KPUTEPHSIM, MPEIJIOKEHHBIM WIN
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe JeHCTBHS:

BOCIPUHUMATh U (OPMYJIUPOBATH CYKJIEHUSI B COOTBETCTBUU C YCIOBUSAMHU U
HesIMU  OOILEHUs], SCHO, TOYHO, I'PaMOTHO BbIpa)kaThb CBOIO TOYKY 3PEHHS B
YCTHBIX M IMCBbMEHHBIX TEKCTaxX, JaBaThb IOSICHEHUS IO XONY pELICHUs 3a1auy,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOZ€ 00CYXJIEHHs 3aJaBaThb BOIPOCHI IO CYLIECTBY OOCYXkIaeMOIl TEMBI,
npoOJemMbl, pelaeMol 3aJaud, BBICKA3bIBATH HJEH, HAIIEJIEHHbIE Ha IOUCK
pELIEeHUs, COIOCTABIATh CBOU CYXKACHUS C CYXICHUSIMU JOPYIUX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(opMyIMpPOBATH PA3HOIIACHS, CBOM BO3PAKEHMS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aJaud, DKCIIEPUMEHTA, UCCIIENOBaHUA,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NpEe3eHTALUU U 0COOEHHOCTEN ayIMTOPHUH;

IIOHUMATh M MCIIOJIb30BaTh IPEUMYLIECTBA KOMAaHIHOW U WHIAMBUILYAIbHOU
pa®oThl MpU peHIeHHH YYEOHBIX MaTeMaTHMYeCKUX 3a/ad, NPUHUMATH IIelb
COBMECTHOH JesTeNbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHON paloTHhl,



pacmpenensaTh BUIBI padOT, JOTOBApUBATHCA, OOCYXIAaTh MPOIECC U PE3yJbTaT
paboThl, 0000111aTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B I'PYMMOBBIX (PopMax paboThl (0OCYXaeHHUS, 0OMEH MHECHUH,
«MO3TOBBIE IITYPMBI» W WHBIC); BBIMIOJHATH CBOIO 4YacTb pabOThl U
KOOPJAMHHUPOBATh CBOM JCHCTBHS C JPYTHMH WICHAMH KOMAaHIbI, OICHUBATH
KauyecTBO pe3yjbTaTa M KauyeCTBO CBOETO BKJIajga B OOIMMHA pe3ynbTar [0
KpUTEpUsM, CHOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:

BBISIBJISITH TIPOOJIEMBI JJIsi PEIICHUS] B JKU3HEHHBIX M YYEOHBIX CHUTYaIUsiX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MMOAXOAAX MPUHSITHS PEIICHUN (MHAMBUAYAJIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, AJITOPUTM pEIIeHHs 3ajadd (MU €ro
4acTb), BBIOMPATh CHOCOO pemeHus ¢ Y4YETOM HMEIOLIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
penieHuit ¢ ydéToM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJa/IeTh COCO0aMU CaMOIIPOBEPKU, CAMOKOHTPOJISI IIpoLecca U pe3ysbTara
pelIeHrs MaTeMaTHIeCKO! 3aJjaui, CAMOMOTHBALIUHN U PEQIICKCHH;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUU 3a]a4H,
BHOCUTh KOPPEKTHBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHUBATh COOTBETCTBUE PE3yJbTaTa ACATEIBHOCTH MOCTABJICHHOW LENH U
YCIIOBUSIM, OOBACHSTh TPUYHUHBI TOCTHXKEHUS WU HEJOCTHXKEHUSI €N, HAXOUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BbIp@XXaTh AMOLIMM TPU H3YYEHUM MaTeMaTUYeCKUX OOBEKTOB U (PAKTOB,
JaBaTh HMOLMOHAIBHYIO OLIEHKY PELICHHUs 3aa4H.

IMPEAMETHBIE PE3YJIBTATBI

K xoniy oOyueHus B 8 kiacce o0yJaromuiics NOIyYUT CIEAYIOIINE TPEAMETHbIE
pPE3yNbTATHI:

Pacrno3HaBaTh OCHOBHBIE BHUJbl UYETHIPEXYTOJBHUKOB, HUX 3JIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMM MPHU PELICHUU F€OMETPUYECKUX 3aaad. Paznuyarhb
MPU3HAKU U CBOWCTBA IMapajuiesiorpaMMa, poMOa U MpsSMOYTroidbHUKA, JOKa3bIBaTh
UX U YBEPEHHO MPUMEHSTh MPU PEIICHUH T€OMETPUUECKUX 3a/1ay.

Hcrnonb30BaTh CBOMCTBA TOUKH MEPECEUCHUS] MEAMAH TPEYToJIbHUKA (LIEHTpa
Macc) B peIlIeHUH 3a/1ay.

Branete nmoHATHEM CpeIHEW JIMHUM TPEYTOJIbHUKA M TPalelyH, MPUMEHATh
X CBOMCTBA NIpPH PEIICHHMH T'€OMETPUYECKUX 3aaad. lcmonap30BaTh TeopeMy
daiieca U TEOpEMY O NMPONOPLUUOHANBHBIX OTPE3KaX, NPUMEHATh UX IS PELICHUS
NPaKTUYECKUX 3a]a4.

Pacno3naBaTh 1EHTpajIbHO-CUMMETPUYHBIE (PUIYypbl M UCHOJIb30BaTh HUX
CBOWCTBA MPU PEIICHUHU 33/1a4.



Bnagers moHATHUSMH TONOOMSI TPEYroJbHUKOB, KOod(¢ulMeHTa Moao0us,
COOTBETCTBEHHBIX 3JIEMEHTOB MIOJI0OHBIX TPEYrOJIbHUKOB. MIMETh IpecTaBIeHNE O
npeoOpazoBaHuu 1ojo0ua U 0 MoAoOHBIX ¢urypax. Iloap3oBaThCs mpHU3HAKAMU
10/100Us TPEYroJIbHUKOB MPU PELIEHUH TFeOMETpUYECKUX 3ajad. Jlokas3biBaTh U
IPUMEHATH OTHOLLEHUS MPONOPLUOHAIBHOCTH B MIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpuMmeHsTh o100KE B MPAKTUUYECKUX 33Ja4aXx.

BeiBonute u  ucnosnb3oBaTh mOpocTedmme  (GopMysbl U IUIOIIAIM
TpeyrojbHHUKa, MapaiierorpaMma, poMoa u Tpanenuu. Beraucnare (pa3nuyHbIMH
cnocobaMu) TUIOHIAAb TPEYroJbHUKA W TUIOMIATd MHOTOYTOJBHBIX (UTYD
(monB3ysich, TAE HEOOXOAUMO, KaIbKYJISATOPOM). 3HATh OTHOIICHHWE ILUIOMIACH
NoIOOHBIX (UTYp U MPUMEHSATh NPHU peHIeHHH 3aAad. [IpUMeHATh MoIydeHHbIE
YMEHHsI B IPAKTUYECKUX 3a/1a4ax.

[Tonb3oBaTecs Teopemoil Iludaropa nmns pemieHUss TEOMETPUYECKHX U
npakTHueckux 3azad. CTpouTh MaTeMaTHYECKyl0 MOJENb B MPaKTUYECKUX
3aJja4ax, CAMOCTOATEIBHO J€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JUIUHBI.

Bnagerp NOHATMEM BIHMCAHHOTO W LEHTPAJBHOTO yria, YIrjla MExXIy
KacaTeJIbHOM M XOp/AOH, OMMCAaHHOW M BIHUCAHHOM OKPYXHOCTH TPEYroJIbHUKA U
YeThIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA MPHU PELIECHUH 3aa4.

[TpyMeHATh MOJIy4eHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTHYECKHE
MOJIEH JIs 3a]1a4 peajbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C NpPUMEHEHUEM MOAOOMS U TPUTOHOMETPUM (MOJB3YSACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

Hcnonp30BaTh TEOpEeMbl O BIHCAHHBIX yIJaX, yriaXx MeEXAy XOopIamu
(CeKyLIMMM) U yTiie MKy KacaTeIbHON U XOPI0H MPHU PEIICHUH TeOMETPHUECKUX
3amad. Jloka3pIBaTh W MPUMEHITH TEOPEMBI O MPOU3ZBEACHUU OTPE3KOB XOPI, O
MPOU3BEICHUU OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

Bnagers mnoHsTHEM KOOpAMHAT Ha IUIOCKOCTH, paboTaTh C ypaBHEHHEM
OpsiMOM  Ha IUIOCKOCTH. Bragerb MNOHATHSAMM YIJIOBOrO KO3(pQUIMEHTa U
CBOOOJIHOTO 4JI€HA, MOHUMAaTh WX TEOMETPUUECKUH CMBICI U CBS3b YIJIOBOTO
koddduimenTa ¢ Bo3pacTaHHMEM M YObIBAaHUEM JHMHEHHOW (YHKIUU. YMETh
pemars METOJOM KOOpPAMHAT 3a/layd, CBSI3aHHbIE C MapalIeIbHOCTBIO U
NEPIEHIUKYJISAPHOCTBIO TPSAMBIX, NEPECEUCHUEM TMPSAMBIX, HaX0XKJIEHUEM TOYEK
NIEPECEUECHHS.

BeiBomuTh W BianeTh YypaBHEHHEM OKpPYKHOCTH. M cCmomb30BaTh METOJ
KOOpDAMHAT Uil HAXOXKICHHUs IEPECEUCHUI OKPYKHOCTEM M NpsMbIX. Braners
dbopmynamMu paccTOSHHMS OT TOYKM JO MPSAMOM, IUIOHMIAAM MapajuieiorpaMMa B
KOOpAMHATAX, UMETh MOHATHE 00 OpPHUEHTUPOBaHHOW mmiomaan. llomp3oBaThCs
METOJIOM KOOpJAMHAT Ha IJIOCKOCTH, TMPHUMEHSATh €ro TMpu  pelIeHUH
TE€OMETPUUYECKUX M TPAKTHYECKHX 3afad. [IpuMeHsATh MeToJq KOOpAWHAT B
NPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a/1a4ax.

Bnagers moHsiTHEM BeKTOpa. YMETh CKIIAJbIBaTh M BBIYUTATh BEKTOPHI,
YMHOXaTh Ha YHUCIJO, BIAJETh MpaBUIaMH TPEYroJbHUKAa W Mapajiesorpamma.
Bnaners mpakTHUECKMMH HWHTEPIPETALMSIMU BEKTOPOB. YBEPEHHO MOJIb30BATHCS
KOOpAMHATAMU BEKTOpa. Brnaaerp cjoXeHWeM U BBIYMTAHHEM BEKTOPOB,
YMHOXEHHEM BEKTOpa Ha YUCIIO B KOOPAMHATAX.



Hmethb mpencraBiienne o 6a3uce (Ha TIIOCKOCTH). PackiaapiBaTh BEKTOPHI 11O
O0asucy. PackiagpiBaTh BEKTOpPbl CHJI € T[OMOIIBIO IIPOELUUPOBAHUSA U
TPUTOHOMETPUUECKUX COOTHOIIEHWW. IIpuMeHATh TONyyeHHblE 3HAaHUA B
OpOCTEHIINX PU3NYECKUX 3a]1adax.

Bnaners NoHATHEM CKaJIpHOTO IPOU3BEACHMSI BEKTOPOB, IOHUMATh €ro
IE€OMETPUYECKUN CMBICI UM YBEPEHHO II0Jb30BAaThCS €r0 BBIPAXKCHUEM B
JIEKapTOBBIX KOOpAMHATaX. 3HATh JUCTPUOYTUBHOCTh CKAJISIPHOTO MPOU3BENCHUS
U €ro CBs3b C MpoeuupoBaHrueM. [I[puMeHATh CKalsipHOE NMPOU3BEAECHUE BEKTOPOB
JUISl HaXOKJEHUs JJIMH M YIJOoB. PemaTe reoMeTpuyeckue 3aJayd ¢ MOMOUIbIO
CKaJISIpHOro npou3BeAeHus. Vcronb30BaTh CKaISIPHOE MPOU3BECHUE BEKTOPOB B
anredpanvecknx U GU3NYECKUX 3a/1ayax.

Brnagete NOHATHSAMU NPAaBUIBHOTO MHOTOYTIOJIBHHKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TYTH OKPYKHOCTU M PaJMaHHOW MEPBI YIJIa, BBIYUCIATH IUIOMAAb Kpyra u
ero yacrei. [lonumars cmbicn yucia m. [IpUMEHATH NOJydyEeHHBIE YMEHUS NPU
pELICHUN NPAaKTUYECKUX 3a7ad. 3HaTh UCTOPUYECKHE CBEIEHHUS 00 H3MEpEeHUU
JUIMHBI OKPY’KHOCTH U IUIOLIAJH Kpyra.

HNmets mpencraBieHMe O NpeoOpa3oBaHUU IIJIOCKOCTH, O JIBHIKECHUSX.
Haxoguts ocu, UEHTpbl CUMMETpuUU (UTYp, LEHTPHl IOBOPOTA, HAXOAMUTH
KOMIIO3UIIMM TMPOCTEHIINX NpeoOpa3oBaHuil. [IpuMeHsATh ABMXKEHUS IJIOCKOCTH
IIPU PELIEHUU T€OMETPUUECKUX 3a]ad.

[IpuMeHsATh MONy4YeHHbIE 3HAHUSI HA MPAKTUKE — CTPOUTh MaTEMaTUYECKHE
MOJIEJIN JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOIIME BBIYMCICHUS
C NPUMEHEHHEM TNOJ00HMS M TPUTOHOMETPUYECKUX (PYHKUUN (TMOJB3YACh, T/E
HEO00XOAUMO, KAJIbKYJISITOPOM)

TemaTnueckoe IJIAHMPOBAHME

8 kiacc
Ne |HammenoBanue pasnenos|Bcero (9mexkTpoHHBIE (uudpoBbIe)
T/T1 |1 TEM POTPaMMBbI 4acoB |00pa3oBaTeIbHbIE PECYPCHI
1 |[Yerhip€XyroibsHUKN 5 https://m.edsoo.ru
2 |[Momobue 10 https://m.edsoo.ru
3 |[Inomanp 4 https://m.edso0.ru
4 |Teopema Iludaropa wul|6 https://m.edsoo0.ru
Hayajia TPUrOHOMETPHUU
5 |[Yrusr u|7 https://m.edsoo.ru
YETBIPEXYTOJIBHUKH,
CBSA3aHHBIE Cc
OKPYXHOCTBIO
6 |[loBTOpeHwue, 0600IICHNE,|2 https://m.edsoo.ru
CHUCTEMAaTHU3aLMs 3HAHUN
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Ne |HaumenoBanue paszzaeinos|Bcero | 91eKTpOHHBIE (undpossie)
TI/TI |l TEM TPOTPaAMMBI 4acoB |0Opa3oBaTeIbHBIE PECYPCHI
Htoro 34y

9 kJ1acc

Ne /i |HaumenoBanue Bcero |OnekrpoHHBIE (uupoBsie)
pa3aenoB " TeM|4acoB |l00pa3oBaTeIbHbIE PECYPCHI
IPOrpaMMBbl

1 Pemenne 3 https://m.edsoo.ru
TPEYTrOJbHUKOB

2 Pemenne 3amau  1mo||6 https://m.edsoo.ru
TEME «ITomoOue
TPEYTOJILHUKOBY

3 Pemenne 3ama4|3 https://m.edsoo.ru
«MeTto1 KoopIUHAT

4 Pemenne 3a1ay|2 https://m.edsoo0.ru
«BexTopb»

5 Pemenne 3a1ay|2 https://m.edso0.ru
«JITMHA OKPY>KHOCTH U
TJIOIIAIb KPyTa»

6 Pemenne 3a1ay|2 https://m.edsoo0.ru
«J1BrmxeHus
IJIOCKOCTH

7 Pemenne 16 https://m.edsoo.ru
reOMETPUYECKUX 3a1a4
BBICOKOTO YPOBHS
Htoro 34 gac
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