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OCBOEHWS1 OCHOBHOW 06pa3oBaTe/IbHON NPOrpaMmbl OCHOBHOIO 06LLIEr0
obpaszoBaHus

9. [NepeyeHb 3/1eMeHTOB cofepXXaHus, npoeepsAemMblx Ha O3 no 48
MaTemaTuke

10. | Y4ebHO-meTOAMUECKOE 06ecreyveHMe 0b6pa3oBaTe/IbHOr0 npouecca 50

O6si3aTeNbHble yUeOHble MaTepuanbl A5 yYeHnKa
MeToaunueckne MaTepuasbl Ans yUnTens
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MOACHUTEJIbHAA 3ATIMCKA

Pabouas nporpamma no y4yebHOMy npeameTy «leomeTpus» (6a30Bbli
ypoBeHb) And  obydarowmxcs  7-9  KnaccoB  paspabotaHa  OTKPbITOR
06LLeobpazoBatenibHON rMmHasneir AHMNOO «MAHO» (ganee COOTBETCTBEHHO —
Pabouyas nporpamma, M'MmHasnsa) B COOTBETCTBUN C TPEOOBAHUAMMW U C YUETOM:

- QefepanbHOro 3akoHa oT 29.12.2012 No 273-®3 «O6 o06pazoBaHUM B
Poccuitckon deaepaunim»;

- pacnopsbkeHust NpasutensctBa Poccuiickoin depepauun ot 24.12.2013
Ne 2506-p «O6 yTBepaeHun KoHUenuuyu pasBuTUs  MaTeMaTU4ecKoro
06pasoBaHusa B Poccuiickoin depepaunm»;

- npukasa MuHnpoceeweHns Poccun o1 22.03.2021 Ne 115 «O6
yTBEPXKAeHUN TlopsfKa opraHu3aumMmM W OCYLLEeCTB/IEHUS 06pa3oBaTesibHOM
[EeATeNbHOCTM MO OCHOBHbIM — 00Lleo6pa3oBaTe/lbHbIM — NporpammaMm  —
obpasoBaTefibHbIM MpOrpaMmmam Ha4ya/lbHOro 06Lero, OCHOBHOIO OOLLEro u
cpeaHero 06LLero 06pasoBaHuUs»;

- npukasa MwuHnpoceeweHns Poccun ot 31.05.2021 Ne 287 «O6
YTBEPXAEHNN (PefepasibHOro rocyAapCTBeHHOro 06pas3oBaTefibHOro craHgapTa
OCHOBHOr0 06LLero o6pasoBaHus» (ganee — ®roc 000);

- npukasa MwHnpoceeweHns Poccun ot 18.05.2023 Ne 370 «O6
yTBEPXAEHUN (efepanbHON 06pa3oBaTe/lbHOM MporpaMmmbl OCHOBHOMO 06Lero
06pa3oBaHns» C W3MEHEHWAMW, BHECEHHbIMU MpuKasamnm MUHNPOCBELLEHWS
Poccun ot 01.02.2024 Ne 62, ot 19.03.2024 Ne 171, ot 09.10.2024 Ne 704,
ot 08.10.2025 Ne 729, ot 10.11.2025 Ne 808;

- CaHlNunH 1.2.3685-21 «['MrneHnyeckne HOpMaTMBbI M TpeboBaHMSA K
obecneyeHnto 6e3onacHoCTU M (MnKn) 6Ge3BpefHOCTN ANs 4venoBeka (PaKTOpPOB
cpefbl 06UTaHKA», YTBEPXAEHHbIX NOCTaHOB/IEHMEM [(1aBHOr0 rocy4apCTBEHHOIO
caHuTapHoro Bpaya P® ot 28.01.2021 Ne 2;

- CI124.2.4283-26 «CaHUTapHO-3NNAEMUONOINYECKNe TpeboBaHUS K
OpraHu3auusam BOCMUTAHUA M 00y4YeHMsi, OTAbIXa W 03[40POBNEHUA [eTen U
MOJIOAEXW», YTBEPXKAEHHbIX MNOCTaHOB/eHWEeM [NaBHOro rocyAapCTBEHHOrO
caHuTapHoro Bpaya Poccun o1 02.06.2026 Ne 19;

- OCHOBHOW 06pa3oBaTe/lbHOW NporpaMMbl OCHOBHOIO 06Lero o6pasoBaHus
['MMHa3uu;

- y4yebHOro njaHa OCHOBHOIo 06Llero o6pasoBaHMs Ha TEKYLUMIA YYeOHbIN
rog ['mmHasuu,

- paboyelt Nnporpammbl BOCNUTaHWUSA T'MMHa3uu;

- (pegepanbHOM paboyeir nporpamMMbl OCHOBHOrO 06LWEro 06pa3oBaHus
«MatemaTuka» (6a3oBblii  ypoBeHb) [Ans 5-9 KnaccoB 06pa3oBaTe/lbHbIX
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opraHu3aunii, BKNHOYatoLLLEN efiepasibHYHO pabouyto nporpaMmMy y4ebHOro Kypca
«["'eomeTpua» B 7-9 Knaccax.

[eOMeTpMA KaK Of4WUH W3 OCHOBHbIX pa3fenoB LUKO/IbHOM MaTeMaTUKW,
NMEIOLLMNIA CBOEW LieNIbl0 06EeCrneyYnTb M3yYeHne CBOWCTB M pa3MepoB (uryp, nx
OTHOLUEHWA W B3aMMHOe  Pacrno/ioXKeHue, OMupaeTcs Ha  JIOTUYECKY!HO,
[0Kas3aTeNbHY0 NNMHUI0. LIeHHOCTb M3yyYeHUs TeOMEeTpUn Ha YpOBHEe OCHOBHOIMO
06LLEero 06pasoBaHNsA 3aK/IOHaeTCs B TOM, UTO 06yYatoWMIACA YUMTCA NPOBOANTD
[0Kas3aTe/bHble PacCy>KaeHus, CTPOUTb SIOrMYecKne yMO3aK/IioYeHs, LOKa3bIBaTb
NCTUHHbIE YTBEPXAEHMS W CTPOUTb KOHTPNPUMEPbI K JOXHbIM, MPOBOAUTb
paccy>XeHusi «OT MPOTMBHOrO», OT/AMYaTb CBOWCTBA OT  MNPU3HAKOB,
(hopMynnpoBaTb 06paTHbIE YTBEPXKAEHNS.

BTopoli Uenbitd U3yyYeHUs TeoMeTpuM SABNSETCA WCMOMb30BaHWE eé Kak
WHCTPYMEHTa MpU PeLUeHUN KakK MaTemaTuyecKmx, TaKk U MpakTUYeCKMxX 3ajad,
BCTPEYAKOLMXCA B peasibHON XM3HW. OOyyaroLMNCT [LO/MKEH Hay4uMTbCA
OrnpefenTb FeOMEeTPUYECKYD (Urypy, onucatb C/0BaMy [aHHbIA YepTEX Wn
PUCYHOK, HalTK NIoWab 3eMe/lbHOr0 y4acTKa, paccumtaTs He0OX0AMMYHO 4JINMHY
OMTOBOJIOKOHHOIrO Kabensa wmnm Tpebyemble pasmepbl rapaxa AN aBTOMOOWNA.
ATOMY COOTBETCTBYET BTOPasi, BbIUACAUTE/IbHAA NIMHUS B U3YUYEHUUN TEOMETPUN.
Mpn peweHnn 3afa4y NPaKTMYeCKOro xapakrtepa 00y4vatoWMincs y4mTca CTPOUTb
MaTemaTuyeckue MOLENN  peasibHbIX  >KU3HEHHbIX  CUTyauuid, MpPOBOAUTH
BbIYMNCNEHNA M OLEHMBATb aleKBAaTHOCTb NOJTYYEHHOr0 pesysbTara.

KpaiiHe BaXHO MOAYEPKMBATL CBA3M TEOMETPUM C APYTUMU  Y4YeOHbIMU
npeaMeTammn, MOTMBMPOBATL MCMO/Mb30BaTb OMpPefeieHNst TeOMETPUYECKUX Uryp
N NOHATWI, AEMOHCTPUPOBATb MPUMEHEHWME MONYYEHHbIX YMEHWA B (hU3MKE U
TEXHUKE. 3TN CBA3N Hambosiee HApPKO BUAHbI B TeMax «BekTopbl»,
«TPUrOHOMETPUYECKME COOTHOLLEHMA», «MeTod KoopauvHat» U «Teopema
Mudparopa».

Y4ebHblh Kypc «[eoMeTpusi» BK/OYaeT Crefytoline OCHOBHble pasfiensbl
cogepxaHus: «leoMeTpuyeckue ¢uUrypbl M UX CBOWCTBa», «l/13mepeHne
FeOMETPUYECKNX  BENIMUMH», «[leKapToBbl  KOOpPAMHATbI  Ha  MJIOCKOCTU,
«BekTopbI», «ABMXEeHNA MNOCKOCTU», «[1peobpa3oBaHNs MOA06OUS».

Ha n3yueHune yuebHoro Kypca «"eomeTpus» otBoauTca 204 yaca: B 7 Knacce
— 68 yacoB (2 yaca B Hefiento), B 8 Knacce — 68 yacoB (2 yaca B Heaenwo), B 9
Knacce — 68 yacoB (2 Yaca B Hefiento).



COOEP>XAHWVE OBYUEHUNA
7 KNNACC

HayasibHble NOHATMA reomMeTpUn. Touka, NpaAmas, 0TPe3oK, Nyy. YTron. Buasbl
yrnos. BepTukanbHble W CMeXHble Yribl. buccektpuca yrna. JlomaHas,
MHOrOYroNbHUK. [apanienbHOCTb U NeprneHAnKYNAPHOCTb MPAMBIX.

CummeTpuyHble  ¢urypbl. OCHOBHble CBOWCTBA OCEBOM  CUMMETPUM.
[MpuMepbl CUMMETPUY B OKPY>KaKOLLLEM MUpE.

OCHOBHble MOCTPOEHMSI C MOMOLLLI LUPKYNA U JIMHEWKW. TpeyrosibHuK.
BbicoTa, MeaunaHa, bucceKTpumca, X CBOMCTBA.

PaBHOGe[pPEHHbIA M PaBHOCTOPOHHWIA  TPEYroNbHWKW.  HepaBeHCTBO
TPeyrosibHuKa.

CBoiicTBa W nNpU3HaKM paBHOOEAPEHHOrO TpeyrosibHuKa. [pusHaku
paBeHCTBa TPEYro/ibHNKOB.

CBoiicTBa 1 NpU3HaKKN NapasnenbHbIX NpsmMbiX. CyMMa YrioB TPeYrosibHUKa.
BHeLUHWe yrnbl TPpeyronbHuKa.

MMpAMOYro/ibHbIA  TPeyrosibHUK.  CBOWCTBO  MefuaHbl  MPAMOYTO/IbHOIO
TPEYronbHWKa,  NPOBEAEHHOW K  runoTeHyse.  [pM3HakM  paBeHCTBA
MPSAMOYTO/IbHbIX TPEYrO/IbHUKOB. MpAMOYTO/bHbIA TPEYro/ibHUK C yriom B 30°.

HepaBeHCcTBA B reOMeTpUW: HEPaBEHCTBO TPEYrosibHWKa, HepaBeHCTBO O
[JIMHE NNOMaHoW, TeopemMa O 6osibLUeM yr/ie 1 60NbLUEA CTOPOHE TPEeYrosibHNKA.
[MepneHAnKyNsap U HaKIOHHAS.

[eomeTpuyeckoe MeCTO ToyeK. buccektpuca yrna u  CepefuHHbIN
nepneHanKynsap K OTPe3Ky Kak reoMmeTpuyeckme MecTta TOYeK.

OKpY>XHOCTb W Kpyr, Xopfja W AuMameTp, WX CBoicTBa. B3saumHoe
PacrosioXKeHe OKPY)XXHOCTU U NpAMON. KacaTesibHas 1 CeKyLLas K OKPY>XHOCTW.
OKpY>XHOCTb, BMUCaHHas B Yyros. BnucaHHas W onucaHHas OKPY>KHOCTU
TPeyrosibHuKa.

8 K/IACC

YeTbIpéXyronbHuku. MapannenorpaMm, ero npu3HakM U CBOMCTBa. YacTHble
cyyan napannenorpammos (MPSMOYTo/ibHUK, POMO, KBagpar), UX MPU3HaKn U
CBOMCTBa. Tpaneuws, paBHOOOKas Tpareuus, €€ CBOWCTBA W MNPU3HAKW.
MpaAmoyronebHasa Tpanewums.

MeToZ yaBoeHUA MeAuaHbl. LleHTpasbHaa cummeTpusa. Teopema daneca u
TeopemMa 0 NPonopLMOHa/IbHbLIX 0TPE3Kax.

CpegHue NMMHUN TpeyronbHUKa 1 Tpaneunn. LIeHTp Macc TpeyrosbHuKa.

Mopobre TpPeyrosibHMKOB, KO3P(UUMeHT nogobus. [lpusHaku nopoous
TPeyrosfibHMKOB. [NprMeHeHne NoLo6MA NPU PeLLeHNN NPaKTUYECKNX 3a4ay.
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CsoilcTBa nsowjaser reoMeTpuyecknx uryp. ®opmynbl Ans nnowagn
TPeyronbHuKa, napainesnorpaMmma, pomba v Tpaneumn. OTHOLLUEHWE NJoLafein
NoA06HbLIX uryp.

BbluncneHve nnowagen TpeyrosibHUKOB U MHOTOYTO/IbHUKOB Ha K/IeTYaToM
bymare.

Teopema [Mndaropa. lMprvmMeHeHne Teopembl [Mndaropa npu  peLLeHum
MPaKTUYeCKMX 3agau.

CUWHYC, KOCWMHYC, TaHreHC OCTPOro yrfia npsaMoyrofibHOro TPeyrosibHUKa.
OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. TPUrOHOMETPUYECKME (YHKLNN
yrnos B 30, 45 n 60°.

BrnvcaHHble W UeHTpasibHble Yr/bl, Yrofl MeXay KacaTe/SlbHOW U XOpPLOW.
Yrnbl  Mexay — xophamm M CeKylwuMMu.  BnucaHHble M OMNWCaHHble
YeTbIPEXYTONbHUKN. B3anmMHOe pacrnonoXeHve ABYX OKpYy>HocTeill. KacaHume
OKpY>KHOCTel. ObLme KacaTe/bHble K ABYM OKPY>XHOCTSAM.

9 K/TIACC

CuHyc, KocuHyc, TaHreHc yrnoe ot O pgo 180°. OcHOBHoOe
TPUTOHOMETPUYECKOE TOXKAECTBO. DOpPMY/bl NPUBEAEHNS.

PelleHne TpeyronbHUKOB. Teopema KOCWMHYCOB U Teopema CUHYCOB.
PelleHne npakTUYeCKMX 33f4ad C WCMOMb30BaHMEM TeOpeMbl KOCMHYCOB W
TEOpeMbl CMHYCOB.

MpeobpazoBaHue nonooms. MNMonobre COOTBETCTBEHHbLIX 3/IEMEHTOB.

Teopema O npou3BedeHUN OTPEe3KOB XOpA, Teopembl O NPOU3BEAEeHUN
OTPEe3KOB CEKYLLMX, TeOpeMa 0 KBafparte KacaTe/lbHOM.

Bektop, panmHa  (MOAynb)  BEKTOpa,  COHanpaB/ieHHble  BEKTOPbI,
NMPOTUBOMO/IOXHO  Hanpas/ieHHble  BEKTOPbl,  KOJ/IMHEAPHOCTbL  BEKTOPOB,
paBeHCTBO BEKTOPOB, onepauun Haf BeKTopamu. Pa3noxxeHwe BeKTopa Mo ABYM
HeKo/N/IMHeapHbIM BekTopaM. KoopauHatbl BekTopa. CKanspHoe npowu3sefeHue
BEKTOPOB, MPUMEHEHME 419 HAXOXAEHUA L/INH N YT/I0B.

[leKapToBbl KOOPAMHATBLI Ha NIOCKOCTW. YpaBHEHUS NPAMOIA U OKPY>XXHOCTM
B KOOpAMHaTax, rnepeceyeHve OKPY>KHOCTEN 1 npsMbIX. MeTog KoopAanHaT 1 ero
NpYIMeHeHwue.

[NpaBWNbHbIE  MHOFOYroNlbHUKW.  [nvHa  OKPY>XHOCTW. [pagycHas u
paguMaHHas Mepa yrna, BblYMC/EHME AJIMH Ay OKPYXXHOCTel. Mnowaab Kpyra,
CeKTopa, CerMeHTa.

[BWXeHNA NAOCKOCTU N BHYTPEHHME CUMMETPUU (uryp (snemeHTapHble
npeactasneHns). MapannenbHblil nepeHoc. MNMoBopor.
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NMNAHUAPYEMbBIE  PE3YJIbTATblI OCBOEHUWA  TPOIPAMMBbI
YYEBHOIO KYPCA «I'EOMETPUA» HA YPOBHE OCHOBHOI'O
OBLWEINO OBPASOBAHNA

NIMYHOCTHDbIE PE3YJIBTATDI

JINYHOCTHbIe pe3ynibTaTbl OCBOEHMS MporpaMmbl  y4eBHOro  Kypca
«["eOMeTpUA» XapakTepusyroTcs:

1) naTproTMYECKOE BOCNIUTAHME:

NPOSIBNIEHNEM MHTepeca K MPOLIIOMY W HacToAWeMYy POCCUIACKOW
mMaTteMaTVKW, LEHHOCTHbIM  OTHOLUEHWEM K  [JOCTMDKEHMSIM  POCCUMCKMX
MaTeMaTUKOB N POCCUICKON MaTeMaTUYeCKOWN LUKO/bl, K WCMO/Ib30BAHNIO 3TUX
LOCTVKEHWIN B ApYTUX HayKaxX 1 NpUKNagHbIX cdepax;

2) rpaxjaHCKoe N yX0BHO-HPaBCTBEHHOE BOCMNTAHME:

FOTOBHOCTbIO K BbIMO/IHEHWIO 0053aHHOCTEN IpaXkjaHuHa U peannsaummn ero
npas, nMpeACTaB/ieHNEM O MaTeMaTUYeCKMX OCHOBaX (YHKLUMOHMPOBaHMS
Pa3INYHbIX CTPYKTYP, SABMEHMIA, NpoLedyp rpaxaaHckoro obulectsa (Hanpumep,
BbIGOpPbI, OMPOCHI), TOTOBHOCTLIO K 0OCYXXAEHUIO 3TUYECKMX NPO6/IEM, CBA3AHHbIX
C NPaKTUYECKUM MNPUMEHEHNEM [AOCTVMDKEHWIA HAyKW, OCO3HAHWEM BaXKHOCTM
MOPa/IbHO-3TUUECKNX MPUHLMMOB B AeATe/IbHOCTU YUYEHOTO;

3) TpyAoBOe BOCNUTAHME:

YCTAHOBKOW Ha aKTMBHOE Yy4acTMe B pPelleHUM MpPaKkTUYecKuUx 3agad
MaTemMaTu4eckor Hanpas/IeHHOCTWM, OCO3HaHWMEM BaXKHOCTW MaTemMaTU4eckoro
06pa3oBaHNA Ha MPOTSXKEHUM BCEW XMU3HWU A1 YCNeLwHOW NpogecCnoHabHOM
[eATeNbHOCTN N PasBUTMEM HEOOXOAMMbIX YMEHWI, OCO3HaHHbLIM BbIGOPOM U
MOCTPOEHMEM NHAMBUAYASIbHOW TPAeKTOpMM 06pa30BaHNA N XKU3HEHHBIX M1aHOB C
YUYETOM NINYHBIX UHTEPECOB N 0OLLECTBEHHbIX MOTPEOHOCTEN;

4) 3CTETUYECKOE BOCMUTaHME:

CMOCOOHOCTbIO K 3MOUMOHa/IbHOMY U 3CTETUYECKOMY  BOCMPUATUIO
mMaTteMaTU4YecKux OObLEKTOB, 3afay, PeLIeHWid, PacCy>KAeHW, YMEHUIO BUAETb
maTemaTuyeckue 3aKOHOMEPHOCTU B UCKYCCTBE;

5) LLEHHOCTM Hay4HOr 0 NO3HaHUA:

OpveHTauMeil B [eATe/IbHOCTU Ha COBPEMEHHYHD CUCTEMY Hay4HbIX
NpeACTaB/IEHN 06 OCHOBHbIX 3aKOHOMEPHOCTAX PasBUTUSA YenoBeKa, NPUPoAb! 1
06LLecTBa, MOHMMaHVEM MaTemMaTMYeCKON HayKM KaK Cgepbl 4e0BeYeCKOon
[eATeNbHOCTN, 3TanoB eé pasBUTUA N 3HAYMMOCTU AN PasBUTUSA LMBUIN3ALMN,
OBNafileHeM A3bIKOM MaTeMaTUKN 1 MaTeMaTUYeCKOn Ky/nbTypol Kak CpeAcTBOM
MO3HaHWA Mupa, OBMAAEHNEM MPOCTEMLIMMM HaBbIKAMW UCCNeL0BaTe/IbCKOM
[eATeNbHOCTY;
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6) (usnyeckoe BOCMUTaHME, (POPMUPOBaHWME KY/bTYpbl 340P0BbA WY
3MOLIMOHaNBLHOIo 6/1aronony4ms:

FOTOBHOCTbIO MNPMMEHATb MaTeMaTUyeCcKMe 3HaHWA B WHTepecax CBOEro
340pOBbS,  BefeHWs  340pOBOro  o06pasa  XW3HW  (340pOBOE  MUTaHWe,
COaNaHCMPOBAHHBIN  PEXXMM  3aHATUMIA M OTAbIXa, perynspHas  Quanyeckas
aKTMBHOCTb), C(HOPMMPOBAHHOCTHIO HaBblKa peiekcun, NPU3HaHWEM CBOEro
npasa Ha OLLUMOKY ¥ TakKoro >Ke rnpasa ApYroro YesnoBeka,;

7) 3KOOrMYeCKOoe BOCNUTaHME:

OpueHTaument Ha NPUMEHEHNe MaTemMaTUYeCKNX 3HaHWUW AN1S pelleHns 3ahad
B 00/1aCTM COXPaHHOCTWU OKpY>KatoLle cpefbl, MIaHMPOBaHUA MOCTYMKOB U
OLEHKM MX BO3MOXXHbIX MOCMEACTBUA [N OKPY>KaKOLLEein cpefdbl, OCO3HaHWEM
rnobasibHOro Xapakrepa 3K0/I0rM4yecknx NpobemM 1 NyTen nxX peLleHuns;

8) agantauma K U3MEHAKLMMCSH YCOBUAM COLMa/IbHON U MPUPOSHOIA
cpesbl:

FOTOBHOCTBIO K [EWCTBUAM B YC/IOBUSAX HEONpefesiEHHOCTU, MOBbIWEHUIO
YPOBHS CBOE KOMMNETEHTHOCTM Yepe3 NPaKTUYECKYHO [esTeNbHOCTb, B TOM YuMC/ie
YMEHUe YUMTbCH Yy APYrux fogen, npuobpetaTt B COBMECTHOW [AeATeNbHOCTM
HOBble 3HAHWUS, HABbIKN 1 KOMMETEHLUMW 13 OMbITa APYTUX;

HeoOXOAUMOCTHIO B (DOPMMPOBAHUM  HOBLIX 3HaHW, B TOM 4uChe
(hopmynMpoBaTb UAen, NOHATUSA, TMNOTE3bl 06 06bEeKTax N ABMIEHUSAX, B TOM YMC/e
paHee  HEW3BECTHbIX, OCO3HaBaTb [Ae(UUWUTbI  COOCTBEHHbIX 3HaHWA W
KOMMETEHTHOCTEN, NIaHNPOBaTb CBOE pasBUTUE;

CMOCOOHOCTLIO  0CO3HaBaTb  CTPECCOBYHD — CUTyaluio,  BOCMPUHMMATb
CTPECCOBYIO CUTyaUMIO KaK Bbl30B, TPeOYHOLWMIA KOHTPMEP, KOPPEKTUPOBaTb
NPUHMMAEMble peLleHns U LeicTBus, (POPMYyIMpoBaTb M OLEHMBATb PUCKU U
nocneacTsns, (hopMmMpoBaThb OMbIT.

METATMPEOMETHDBIE PE3YJIbTATDI
[Mo3HaBaTe/lbHbIe YHUBEPCa/lbHbIe yUeOHble 1eNCTBUSA

Ba3oBble 1ornyeckune gencTens:

BbISBNIATb M XapaKTepu3oBaTb CYLLECTBEHHbIE MPU3HAKN MaTeMaTUYecKmnx
O0ObEKTOB, MOHATWUIA, OTHOLLUEHWA MeXAY MNOHATUAMK, (HOPMYIMPOBATb
onpefesnieHnss  MOHATWW,  YCTaHaB/MBaTb  CYLLECTBEHHbIA  MPU3HaK
KnaccumKaumm, OCHOBaHWA AN1d 0600LLEeHNS W CpaBHEHWUS, KpUTepum
NMPOBOAMMOrO aHa/In3a,;

BOCNpPUMHMMATb,  (DOPMYy/MpoBaTb W MPeobpas3oBbiBaTb  CY>KAEHWUS:
yTBEpAUTENbHbIE W OTpULAaTeNlbHble, eAWHWYHbIE, YacTHble W 06LMe,
YCNOBHbIE;



BbIABNATb ~ MaTemaTtuyeckme  3aKOHOMEPHOCTW,  B3aMMOCBA3N U
npoTUBOpeuns B (PakTaxX, AaHHbIX, HaOGMOAEHUAX W  YTBEPXKAEHMSX,
npegnaratb KpUTepUn 4151 BbISIB/IEHNS 3aKOHOMEPHOCTE 1 MPOTUBOPEUNI;
[enaTb BbIBOAblI C WCMO/b30BAHNEM 3aKOHOB JIOTUKMW, AEAYKTUBHbLIX W
NHAYKTUBHBIX YMO3aK/HOUYEHWIA, YMO3aK/IKOUeHNIA NO aHa/Ioruu;
pa3bupatb JOKas3aTe/lbCTBa MaTemMaTUYeckux yTBepXKaeHuin (nMpsamble 1 OT
MPOTUBHOr0), MPOBOAUTL CaMOCTOATE/IbHO HEC/IOXKHbIE [0Ka3aTeNbCTBa
mMaTemaTuyeckux (akToB, BbICTpamBaTb aprymMeHTauuio, MnpuBOAnUTb
MPUMepPbI N KOHTPNPUMepPbI, 060CHOBbLIBATL COOCTBEHHbIE PACCYXXAEHWS;
BblGMpaTb CNocob pelleHns y4yebHOW 3agaum (CpaBHMBATb HECKOJ/IbKO
BapuaHTOB pelleHns, BblouMpaTb Hanbonee NOAXOAAWMA C  YYETOM
CaMOCTOATE/IbHO BblJeNIeHHbIX KpUTepues).

BasoBble nccriegoBaTelbCKue 4eicTBUA:
MCMO/b30BaTb BOMPOCHI KaK MCCNefoBaTe/lbCKMn MHCTPYMEHT MO3HaHUS,
(hopMynMpoBaTb BOMPOCHI, (UKCUPYIOLLME MPOTUBOPeYMe, npobremy,
CaMOCTOATE/IbHO  yCTaHaB/MBaTb WCKOMOE W [aHHOe, (POPMMPOBaTb
rmnoTesy, apryMeHTMpOBaTb CBOKO MO3ULUNIO0, MHEHWE;
NMPOBOANTL MO CaMOCTOATE/IbHO COCTaB/IEHHOMY M/iaHy HEC/I0XKHbIN
3KCMEPUMEHT, HebGO/bLLIOE 1CCNef0BaHME MO YCTaHOBMEHNIO 0COBEHHOCTEN
mMaTemMaTU4eckoro o6bekTa, 3aBUCMMOCTEN 06 BLEKTOB MeX Iy CO60iA;
CaMOCTOATE/IbHO (DOPMYNMPOBaTb 0606LLEHMSA N BbIBOAbLI MO pPe3y/ibTaTam
NPOBeAEHHOr0 HabMAeHNs, UCCNefoBaHUS, OLeEeHWBaTb [OCTOBEPHOCTb
MOMYYeHHbIX Pe3ybTaToB, BbIBOAOB M 0600LLEHNIA;
MPOrHO3MPOBaTb BO3MOXHOE pasBUTME MNpouecca, a Takke BblgBUraTb
NPeLNONOXEHUA 0 ero Pa3BUTUM B HOBbLIX YCOBUSX.

PaboTa ¢ nHopmauueii:
BbIBNIATb HEAOCTAaTOYHOCTb W U3ObITOYHOCTb WH(OpMaUMK, [aHHbIX,
HeoOXO0AUMbIX /19 PeLleHns 3aaauun;
BbIGMpaTb, aHa/M3MpoBaTb, CUCTEMATU3MPOBATb W WHTEPMNPETUPOBATb
MH(OPMaLMIO pas3IMyHbIX BULOB M (hOpM NpeACTaB/IeHNS;
Bblbupatb opMmy npeacTaBfeHMs  MH(OpPMaUMM U UANKOCTPUPOBATb
pellaeMble 3afayM Cxemamu, fAuarpammamu, WHOW TrpatMkon u ux
KOMOMHaLUMnAMN;
OLEeHMBaTb HAAEXHOCTb WHMOPMaUMN MO KPUTEPUSM, MNPEAJIOKEHHbIM
yuutenem uam chopmynmpoBaHHbIM CaMOCTOATENBHO.

KoMMyHUKaTVBHbIe YHUBePCasIbHble yUYebHble AeCTBUA:
BOCNPUHMMATb U (DOPMY/IMPOBATb CYX/AEHUSA B COOTBETCTBUN C YC/TOBUAMM
N LUeNnamm 06LeHNs, ACHO, TOYHO, FPaMOTHO BblpaXkaTb CBOK) TOUKY 3PEHUS
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B YCTHbIX W MUCbMEHHbIX TeKCTax, AaBaTb MOSCHEHWA MO XO4Y PeLleHus
3afja4ym, KOMMEHTMPOBATb NOMYYEHHbI Pe3ynbTar;

B X0/l 06Cy»XaeHNsa 3a4aBaTb BOMPOCHI MO CYLLECTBY 06CYX/AaeMON TEMbI,
npo6/ieMbl, peLlaemMoin 3afaqn, BbiCKasbiBaTb MAEW, HaleNeHHble Ha MOUCK
PeLleHnsi, COMoCTaBNATb CBOW CYXKAEHUS C  CYXAEHUAMU  OpYrux
YYaCTHUKOB Auanora, o6Hapy>XmBaTb pas/inume U CXOACTBO NO3NLWNA, B
KOPPEKTHOW (hopMe popMynnpoBaTh pasHoriacus, CBOM BO3PaXKeHUS;
NPeacTaBNATb  pe3y/bTarhbl peleHnss  3afayn,  SKCMEePUMEHTA,
nccnefoBaHns, NPOEKTa, CaMOCTOSATE/IbHO BblGMpaTh (hopmat BbICTYMIEHNS
C YYETOM 3aaa4 npe3eHTaLUmnm 1 0CO6EHHOCTeN ayanToOpUN;

NMOHUMATb 1 NCMOMb30BaTh NMPEUMYLLECTBA KOMaHAHOW N UHAMBUAYAIbHOW
paboTbl NPY PeLeHn YUYebHbIX MaTeMaTUUYeCKNX 3aaay;

NMPUHUMATL LeSlb COBMECTHOMN [AeATeNIbHOCTM, MIaHMPOBaTb OpraHu3almio
COBMECTHON paboTbl, pacnpefensTs BuAbl paboT, [O0roBapuBaThCH,
06CcyXaaTb npouecc 1 pesynbtar paboTbl, 0600WaTb MHEHUS HECKObKMX
noaen;

yyacTBOBaTb B TpynnoBbIX opmax paboTbl (06CyXaeHWs, 06MeH
MHEHMSAMW, MO3rOBble LUTYPMbl U APYTUe), BbIMOMHATL CBOK YacTb paboThl
N KOOPAMHMPOBaTb CBOM [AEWCTBMSA C APYrMMU  YfleHamMy  KOMaHZbl,
OLeHMBAaTb KayecTBO CBOEro BK/ada B OOLWMA NPOAYKT MO KPUTEPUAM,
chopmynMpoBaHHbIM y4aCTHUKaMK B3aMMOENCTBUS.

PerynsiTMBHble YHUBepPCasibHble y4ebHble AeiCTBUS

CamoopraHusauums:
CaMOCTOATE/IbHO COCTaB/IsATb MJ1aH, aifOPUTM PeLLeHns 3adadn (MM ero
4aCTb), BblOMpaTb CNOCO6 pelleHns C YYETOM MMEIOLMXCA PEecypcoB U
COOCTBEHHbIX BO3MOXHOCTEW, apryMeHTMpoBaTb W  KOPPEKTMPOBaTb
BapMaHTbl PELLEHWNIA C YH4ETOM HOBOW MH(OpMaLUN.

CaMOKOHTPO/1b, 3MOLMOHa/TbHbIN MHTENNEKT:
B/IaleTb CrocobamMm caMornpoBePKM, CAMOKOHTPO/IA NpoLecca 1 pesysbTara
peLLeHns MaTeMaTyeCKon 3agauu;
npeLBUAETb TPYAHOCTM, KOTOPbIe MOTYT BO3HUKHYTb NPV PeLueHnn 3agaun,
BHOCWUTb KOPPEKTMBLI B AEATENIbHOCTb Ha OCHOBE HOBbLIX OOCTOSTENbCTB,
Hali4eHHbIX OLLNGOK, BbISIBNEHHbIX TPYLHOCTENR;
OLleHMBaTb COOTBETCTBME pe3y/ibTaTa AeATe/IbHOCTU NMOCTaB/IEHHOW Uenn u
YCNOBUAM, OOBACHATb NPUUMHBI AOCTVMXKEHUA WU HELOCTUMXKEHUA LN,
Haxo4WTb OLUMOKY, faBaTb OLEHKY NPUOBPETEHHOMY OrMbITY.

NMPEAMETHDbIE PE3YJIbTATDI
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K KoHUWy 00yuyeHWs B 7 Knacce 0OyvalOWMACA MOMYYUT CredyroLme
npeaMeTHbIe pe3y nbTarThl:

PacnosHaBaTb M3Y4YeHHble reoMeTpuyeckme (Urypbl, ONpPeaenaTb  UX
B3aMMHOE PacrosioXXeHVe, M3006paxaTb reoMeTpuyeckme (Urypbl, BbIMOHATb
YepTEXM MO YC/NOBUIO 3afaun. V3mepaTb NMHENHble W Yr1OBble BENUYUHDI.
PelaTtb 3aia4y Ha BbIMUCNEHWE [/IMH OTPE3KOB U BE/IMYMH YT/10B.

[enatb rpybyto OLEHKY JfIMHEWHbIX W YINOBbIX BeWYMH MPEeAMETOB B
peasibHOM >XM3HMW, pPasMepoB MPUPOAHLIX 0O6BLEKTOB. Pasnnyatb pasmepbl 3TUX
0O6BEKTOB N0 NOPAAKY BENIMUNHbI.

CTpouTb YepTeXM K TeOMETPUYECKNM 3afa4am.

Monb30BaTbCs MPU3HaKaMW pPaBeHCTBA TPeYrosibHUKOB, WCMO/b30BaTb
MPU3HaKM 1 CBOCTBA paBHOOEAPEHHBIX TPEYTO/IbHUKOB NPU peLLeHnm 3a4au.

MpoBOAUTL NIOrMYECKMe PaCCYXXAEHUS C MCMONb30BAHNEM FEOMETPUYECKNX
Teopem.

Monb30BaTbCA MNPU3HaKamMy pPaBeHCTBa MPAMOYTO/IbHbIX TPeyrosibHUKOB,
CBOMCTBOM  MefAuaHbl, MNPOBEAEHHON K  TUMOTEHy3e  MPSIMOYrO/bHOIO
TPEYronbHWKa, B PELLEHNN FTeOMETPUYECKMX 3aay.

OnpefensaTtb napanniefibHOCTb NPAMbIX C NOMOLLIO YI/10B, KOTOPble 06pasyeT
C HUMKM cekyllad. OnpeaenaTb napaniefisHOCTb MPAMbIX C MOMOLLbK paBeHCTBa
PacCTOSHNIA OT TOYEK OAHOM NPSMON A0 TOYEK APYroin NpsiMOM.

PeLuaTb 3afayu Ha KieTyarton bymare.

MpoBOAUTL BbIYMCIEHNA W HAaXOAWUTb 4YMCOBble N OYKBEHHble 3HAYeHWS
YINoB B TeOMETPUMYECKMX 3afjadyax C  MCMO/b30BaHWEM CYMMbl  Yr/IOB
TPEYro/bHUKOB W  MHOIOYrofibHUKOB, CBOWCTB Yr/0B, 00pa30BaHHbLIX MNpu
nepeceyeHnn [ABYX NapaifefibHbIX MNPsSMbIX CeKylleid. PellaTb npakTUyeckue
3a/laun Ha HaXxoXaeHWe YroB.

BnageTb MNOHATMEM TEeOMETPUMYECKOr0 MecTa TOoYeK. YMeTb Onpeaenstb
OMCCEKTPUCY Yrna u CepefUHHBIA NepneHanKynap K 0TPe3Ky Kak reomeTpuyeckue
MeCTa TOYeK.

dopmynMpoBaTb OMpefeNeHns OKPYXXHOCTM M Kpyra, XopAbl M AnameTpa
OKPY>XHOCTM, NO/b30BaTbCA MX CBOMCTBAMW. YMETb NPUMEHSATbL 3TW CBOMCTBA Npu
peLLeHnn 3aau.

Bnafetb NOHATUEM OMWCAHHON OKONO TPeYrofibHNKa OKPYXXHOCTW, YMeTb
HaxoauTb eé ueHTp. lMonb3oBaTbCA (hakTamMyM O TOM, YTO OGUCCEKTPUCHI YINIOB
TPEYyronbHWKa MepecekaloTcss B O4HOM TOYKe, U O TOM, 4YTO CepeauHHble
neprneHAnKYapbl K CTOPOHaM TpeyrosibHUKa NepecekaroTcst B OAHOWN TOUKe.

BnafieTb MOHATMEM KacaTeNbHON K OKPY>XXHOCTU, M0/1b30BaTbCA TEOPEMOIA O
neprneHAVKYIAPHOCTU KacaTe/lbHON 1 paguyca, MPoBeAEHHOI0 K TOUKe KacaHus.
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Monb30BaTLCA MPOCTENLLMMMN FeOMETPUYECKMMIN HepaBeHCTBaMM, NMOHUMATb
NX MPaKTUYECKMIA CMbICA.

[MpoBOAWTL OCHOBHbIE FEOMETPUYECKME MOCTPOEHNA C MOMOLLLIO LIMPKYNS U
NNHENKMN.

K KoHUy o006y4yeHMss B 8 Ksacce 00ydvatOLIMIACA MONYy4YnUT CcrnegytoLume
npeAMeTHbIe pe3y/bTaTbl:

PacrnosHaBaTb OCHOBHble BWAbl YeTbIPEXYTO/IbHUKOB, WX  3/IEMEHTbI,
MoJIb30BaTbCS UX CBOWCTBAMU MPU PELLEHNM reOMETPUYECKIMX 3aau.

[MpUMEeHATL CBOMCTBa TOYKW MepecevyeHnss MeamaH TpeyrosibHuKa (LeHTpa
Macc) B peLleHnm 3agau.

BnasfieTb NOHATMEM CpefHel MMHUN TPeyrosibHUKa U Tpaneuun, NpUMeHATb
MX CBOWCTBa MPU pPeELUeHMU TeoMeTpuyeckmx 3adad. 1osb3oBaTbCs TEOPEMON
daneca 1 TeOpeMoi 0 MPOMOPLMOHA/IBHBIX 0TPe3Kax, NPUMEHSATb UX ANS PeLIeHns
MpPakTUYeCKMX 3afau.

[MpUMEHATb NPU3HaKM NOA06UA TPEYTrONbHUKOB B PELUEHNN FeOMETPUYECKNX
3ajau.

Monb3oBatbcs TeopeMol [udaropa ANA peweHns TeoOMeTPUYECKUX U
npakTuyeckmx 3agad. CTpouTb MaTemaTMyecKytd MofeNb B MNPaKTUYEeCKUX
3afja4ax, CaMmoCTOATe/IbHO AefiaTb YePTEX U HAXOANTb COOTBETCTBYHOLLME A/TNHBI.

Bragetb NOHATMAMW CUHYCA, KOCWHYCa W TaHreHca OCTpPOro Yyrna
MPSAMOYTO/IbHOTO TPeYronbHMKA. M0/1b30BaTbCA 3TUMU MOHATUAMU A/1F PeLLeHuns
MPaKTUYeCKMX 3agau.

Bbluncnatb (pasnnyHbiMu cnocobamn) nnowaib TPeyrosibHuKa U naowaam
MHOIOYrofibHbIX — uryp  (Nonb3yscb, rAe HeobXoAMMO, KaslbKy/NAaTOpOM).
[MpUMeHATbL NOMyYeHHbIe YMEHMS B MPAKTUYECKMX 3a[adax.

Bragetb NOHATMAMW BMWUCAHHOTO W LEHTPa/bHOrO Yrna, MCnonb30BaThb
TeopeMmbl O BMMUCAHHBIX yriax, yrnax mexay xopgamu (CeKyLmmmn) u yrie Mexay
KacaTe/IbHOW 1 XOpA0W Npu peLleHnn reOMeTpUYecKnX 3aaad.

Bragetb MOHATMEM OMWCAHHOIO YeTbIPEXYTrONbHMKA, MPUMEHATb CBOWCTBA
OMMCAHHOTI0 YeTbIPEXYTONIbHMKA MPY PeLLeHnn 3a4au.

[MpUMEHATL MOMyYeHHble 3HAHNA Ha MPAKTUKE — CTPOUTbL MaTemMaTUyeckue
MOAENN ANs 3a4a4 peasibHOM XXU3HW U MPOBOAUTL COOTBETCTBYHOLLME BbIYNC/IEHUSA
C MpPUMeHeHWemM nofobus n TpUroHomeTpum (Nosb3ysacb, rhe HeobXxo4MMO,
Ka/IbKy/IATOPOM).

K KkoHUy o06yuyeHus B 9 Knacce oO6yuvalOWMACA MOMYYUT CredyroLme
npeAMeTHbIe pe3y/bTaTbl:

3HaTb TPWUrOHOMETPUYECKME (YHKUMM OCTPbIX YI/I0B, HaxoguTb C WX
MOMOLLBIO Pa3/INYHbIE 3/1eMEHTbI MPAMOYTO/IbHOMO TPEYrofibHUKa («peLleHune
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MPAMOYTO/IbHbIX TPEYro/IbHUKOB»). HaxoanTb (C MOMOLLbIO Ka/lbKyNsTOpa) A/MHbI
W YT bl 418 HETABMIMYHbIX 3HAYEHWIA.

Monb3oBaTbCs POPMyNaMmn NPUBELEHNS Y OCHOBHLIM TPUTOHOMETPUYECKMM
TOX/AECTBOM [ HAXOXAEHUSI COOTHOLLUEHUIA MeXAYy TPUroOHOMETPUYECKUMM
BE/IMYMHAMM,

\cnonb3oBaTb TEOPEMbI CUHYCOB M KOCUHYCOB AJ11 HAXOX/AEHWS Pa3INYHbIX
3/IEMEHTOB TPEYro/ibHUKa («pelleHre TPeYrofibHUKOB»), MPUMEHATb WX MNpU
peLLeHnN reOMeTPUYECKIMX 3aau.

Bnagetb  NOHATMAMM  npeobpas3oBaHus  MO4O6GUS,  COOTBETCTBEHHbIX
3/1eMEHTOB NOA06HBIX uryp. Monb3oBaTLCA CBOWCTBaAMM NOA0OMS NPOM3BOSIbHbLIX
(Guryp, yMeTb BbIMUCAATb [/IMHbI M HaxXoAWTb YrAbl Y MNOAOGHLIX uUryp.
MprMeHATb CBOMCTBA MOAOOWMA B MPaKTMYECKUX 3afadvax. YMeTb MPUBOAUTL
nprMepbl NOLO6HBLIX (UTYP B OKPY>KAHOLLEEM MUPE.

Monb30BaTbCs TeOPEMaMun O NPOM3BEAEHNN OTPE3KOB X0pA, O NPOon3BeLeHNN
OTPE3KOB CeKyLLMX, O KBagpaTe KacaTe/IbHOM.

Monb30BaTbCS BEKTOPAMWU, MOHWMATb WX FEOMETPUYECKUA U (HU3NYECKNIA
CMbIC/l, MPUMEHSATb WX B PELUEHUN TEOMETPUYECKMX W (DU3NYECKMX 3afau.
MpYMEHATL CKaPHOE NPOM3BeEHME BEKTOPOB A18 HAXOXAEHNS AJINH W YT /IOB.

Monb30BaTbCs METOAOM KOOpPAMHAT Ha MOCKOCTM, MNPUMEHSATb €ero B
peLleHnn FeOMETPUYECKMX N MPAKTUYECKMX 3aau.

Bnagetb NOHATUAMW MPaBWILHOTO MHOFOYrO/bHUKA, [A/IMHbI OKPYXXHOCTW,
OJIMHBI fYTU OKPY)XXKHOCTU M pafjuaHHON Mepbl yrna, YMeTb BblYMCAATL NOLLaAb
Kpyra u ero Yacteid. MpumeHsTb NONYYEHHbIE YMEHMS B NPaKTUYECKMX 3adadax.

HaxoanTb ocu (MAN UEHTPbI) CUMMETPUM (DUTYp, NPUMEHSATb ABVKEHWS
MNOCKOCTM B MPOCTEALLNX CyYasX.

MpVYMeHSATb NOMYYeHHble 3HaHWS Ha NPaKTUKe — CTPOWUTb MaTeMaTU4ecKue
MOZeNu ANs 3afay peasibHOM XMU3HW U NPOBOANTL COOTBETCTBYHOLLME BbIYUC/IEHNS
C NPUMEHEHNEeM MOA0OMS M TPUFOHOMETPUYECKMX (DYHKLMIA (NONb3yscb, rae
HeobX04MMO, KaJIbKYNATOPOM).



TEMATWNYECKOE NMNJ1AHNPOBAHUE
7 KJTACC

14

KonunyecTtso yacoB ONEKTPOHHbIe
No i/ HavmeHoBaHWe pas3genos v Tem K - (undppoBbIe)
B nporpamMmeil Bcero OHTPONBHBIE PaKTHeckne obpasoBaTefibHble
paboTbl paboThbl
pecypchbl
MpocTeiLune reoMeTpuyeckme purypsl n
1 I/I)E) cBoiicTBa. V3ve epHme reomi VI)l/-IF()ECKVIX 14 bubnuoreka LIOK
' P P https://m.edso0o.ru/7f415e2e
BE/INYMH
Bubnmnoteka LLOK
2 TpeyronbHuky 22 . https://m.edsoo.ru/7f415e2e
3 NapannenbHble NpaAMble, CyMMa Yr/ioB 14 1 Bubnmnoteka LLOK
TpeyrosibHnKa https://m.edsoo.ru/7f415e2e
4 OKpY>XHOCTb U Kpyr. ["'eomeTpryeckme 14 1 Bubnmnoteka LIOK
MOCTPOEHMSA https://m.edsoo.ru/7f415e2e
o bubnnoteka LLOK
5 MoBTOpeHVE, 0600LLIEHNE 3HAHNI 4 1 htts://m.edsoo.ru/7fA15e2
OBLUEE KOJIMYECTBO YACOB MO NMPOrrAMME 68 4 0
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8 KJTACC
KonunyecTtso yacoB ONEKTPOHHbIE
No i/ HanmeHoBaHWe pa3fenos v Tem K - (unppoBbIe)
B nporpamMmbl Bcero O;Tpoanb'e p6aKT|/|quK|/|e obpasoBaTefibHble
paboTbl paboThbl Decypebl
. Bubnmoteka LLOK
1 HeTLIPEXyrONbHMKY 12 1 https://m.edsoo.ru/7f417e18
Teopema Paneca 1 Teopema 0
2 MPOMOpPLMOHa/IbHbIX 0Tpe3Kax, Nofo6HbIe 15 1 bubnuoreka LIOK
’ https://m.edsoo.ru/7f417e18
TPEYrofibHUKM
Mnowaab. HaxoxaeHwe nnowasen
3 Tpe L:-‘oaljfl'le/MOB n 'lc\llnHoro FOHU::'.';IX Gur 14 1 bubnmoteka LIOK
Pey y yp- https://m.edsoo.ru/7f417e18
Mnowaam NogobHbIX uryp
4 Teopema MNMudaropa n Havana 10 1 Bubnmnoteka LLOK
TPUTrOHOMETPUN https://m.edsoo.ru/7f417e18
YT bl B OKPY>KHOCTU. BnvcaHHbIe 1
5 OMUCaHHbIe YETbIPEXYTONbHUKMN. 13 1 Bubnnoteka LLOK
KacarenibHble K OKpYy>KHOCTU. KacaHue https://m.edsoo.ru/7f417e18
OKpY)XHOCTEN
o Bubnmnoteka LLOK
0 osTOpeHme, 0600LieHMe 3HaHw/ 4 L https://m.edsoo.ru/7f417e18
OBLWEE KOJIMYECTBO YACOB N0 NMPOIrPAMME 68 6 0
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9 K/NTACC
KonunyecTtso yacoB ONEeKTPOHHbIe
No i/ HavmeHoBaHWe pa3genos 1 Tem K n (unppoBsble)
B nporpamMmeil Bcero o6HTpoanb|e %aKTquCKme obpasoBaTe/ibHble
paboThbl paboTbl pecypebl
1 TpuroHomMeTpus. TeopemMbl KOCUHYCOB U 16 1 Bubnmoteka LLOK
CMHYCOB. PeLleHne TpeyrosbHUKOB https://m.edsoo.ru/7f41al2c
) MpeobpasoBaHue Nogo6ms. Metpuyeckue 10 1 Bubnmoteka LLOK
COOTHOLLEHMNS B OKPY>XHOCTU https://m.edsoo.ru/7f41al2c
Bubnmnoteka LIOK
3 BekTopb! 12 ! https://m.edsoo.ru/7f41al2c
Bubnmnoteka LIOK
4 JeKapToBbl KOOPAWHATBI Ha N/I0CKOCTU 9 1 https://m.edsoo.ru/7f41a12¢
MpaBu/ibHbIE MHOTOYTrONbHUKN. dnnHa
5) OKPY>KHOCTU 1 N0 b Kpyra 8 bubnnoreka LIOK
Py UJ'a'u'v pyra. https://m.edsoo.ru/7f41al2c
BbluncneHve nnowanemn
Bubnunoteka LIOK
6 ABIKEHNA NnoCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 lMoBTOpeHMe, 0606LeHKE, CUCTEMATM3ALMSA 7 5 Bubnmoteka LLOK
3HaHWI https://m.edsoo.ru/7f41al2c
OBLUEE KOJIMYECTBO YACOB N0 NPOrrAMME 68 6 0




NOYPOYHOE NMNJIAHNPOBAHUE
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7 K/TACC
KonunyecTtso yacoB ONEeKTPOHHbIe
Ne Jata umdpoBble
Tema ypoka
n/n yp Bcero KoHTponbHele | - MpakTnteckue n3yyeHnss  obpasoBaTe/ibHble
paboTbl paboThbl
pecypcobl
1 MpocTeimne reomeTpuyeckme 1 Bbubnnoteka LLOK
00DBEKTHI https://m.edso0.ru/8866b724
bubnunoteka LIOK
2 MHoroyrosnbHuK, 1o0MaHas 1
y https://m.edsoo.ru/8866ch6a
3 CMEXHble N BEPTUKa/IbHbIE YT /bl 1 Bubnuoteka LIOK
P y https://m.edso00.ru/8866c5c0
4 CMEXHble N BEPTUKa/IbHbIE YT /bl 1 Bubnuoteka LIOK
P y https://m.eds00.ru/8866c7be
5 CMeXXHble 1 BEPTUKa/IbHBIE YT /bl 1
6 CMeXXHble 1 BEPTUKa/IbHBIE YT /bl 1
7 CMeXXHble 1 BEPTUKa/IbHBIE YT /bl 1
8 CMeXXHble 1 BEPTUKa/IbHBIE YT /bl 1
3mepeHne NMHeRHbIX U YrNoBbIX
9 BE/INYMH, BbIYNC/IEHNE OTPE3KOB U 1
yrnoB
3mepeHme NNHENHBIX 1 YT10BbIX
10 BEJ/INYNH, BbIUMNC/IEHNE OTPE3KOB U 1 Bubnuoteka LIOK
' P https://m.edsoo.ru/8866c3ea
yrnoB
3mepeHne NNHENHBIX 1 YT10BbIX
11 BE/IMYMH, BblYMC/IEHNE OTPE3KOB U 1

yrnoB
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3mepeHne NNHEHbIX 1 YTM0BbIX

12 BE/INYMH, BbIYNC/IEHNE OTPE3KOB U
yrnos
MepumeTp 1 nnowags puryp,
13 COCTaB/IeHHbIX U3
NpAMOYro/ibHUKOB
MepumeTp 1 nnowags puryp,
14 COCTaB/IeHHbIX U3
NpAMOYro/ibHUKOB
[MoHATME O paBHbLIX TPEYro/IbHUKax
15 n nemequ?e I'Ipe,ﬂ,CTgBil'IGHI/IFI 0 bubnmoreka LIOK
https://m.edso00.ru/8866ce80
paBHbIX PUrypax
16 Tpwn Nnpr3HaKa paBeHCTBa bubnnoteka LIOK
TPeyronbHUKOB https://m.edso0.ru/8866d1fa
17 Tpwn NnpusHaka paBeHCTBa Bbubnnoteka LLOK
TpeyronbHNKOB https://m.eds00.ru/8866d34e
18 Tpwn Nnpr3HaKa paBeHCTBa Bbubnnoteka LLOK
TPEeYrosibHNKOB https://m.edsoo.ru/8866e01e
19 Tpwn Nnpr3HaKa paBeHCTBa
TPeyronbHNUKOB
20 Tpw npusHaka paBeHCTBa
TPeyronbHNKOB
21 Tpwn Nnpu3HaKa paBeHCTBa Bbubnnoteka LLOK
TPEeYrosibHNKOB https://m.eds00.ru/8866e88e
99 Mpr3HaKkn paBeHCTBa
NPAMOYTO/IbHbIX TPeYro/bHNKOB
93 Mpr3HaKkn paBeHCTBa

NPAMOYTOJIbHbIX TPEYT0J/IbHNKOB
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CBOIACTBO MeanaHbI

24 NPAMOYro/IbHOr0 TPEYrofibHMKa bubnmoreka LIOK
P y o Pey ' https://m.edso0.ru/8866e9ec
NpoBeAEHHOM K TMMNOTeHY3e
CBOICTBO MeAuaHbI
25 NPSAMOYTrO0/IbHOI0 TPEYro/ibHUKa
NPOBELEHHON K rMNOTEHy3e
PaBHOOepeHHbIE U Bbubnnoteka LLOK
26
PaBHOCTOPOHHWE TPEYTONIbHUKU https://m.edso00.ru/8866d6fa
27 Mpu3HaKM 1 CBOMCTBA bubnnoteka LIOK
paBHOGEAPEHHOr0 TPEYro/ibHMKa https://m.eds00.ru/8866d880
28 Mpu3HaKmM 1 CBOICTBA bubnuoteka LIOK
paBHOOEAPEHHOTO TPEYTo/IbHUKA https://m.eds00.ru/8866d880
Mpu3HaKM 1 CBOMCTBA Bbubnnoteka LLOK
29
paBHOGEAPEHHOr0 TPeyro/ibHMKa https://m.edso00.ru/8866e26¢c
30 HepaBeHCTBa B reomeTpum
31 HepaBeHCTBa B reomMeTpum bubnmorexa LIOK
P P https://m.edso0.ru/8866e3a2
32 HepaBeHCTBa B reomMeTpum
33 HepaBeHCTBa B reomeTpum
34 [MpAMOYTro/bHbIN TPEYTOMbHWK C bubnnoteka LIOK
yrnom B 30° https://m.eds00.ru/8866eb22
35 MpSMOYTONbHbIV TPEYrofIbHUK C
yrnom B 30°
36 KoHTponbHas paboTa rno Teme 1 bubnnoteka LIOK
"TpeyronsHuKn" https://m.edsoo.ru/8866echc
37 MapannensHble NpsamMble, NX bubnnoteka LIOK

CBOICTBA

https://m.edso0.ru/8866ef64
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38

MaTbIA nocTynat EBKnga

39

HakpecT nexavime,
COOTBETCTBEHHbIE U
OZLHOCTOPOHHWE YT /ibl,
06pa3oBaHHbIe MPK MepeceveHnn
napannieNibHbIX NPSIMbIX CEKYLLEN

Bubnunoteka LIOK
https://m.edso0.ru/8866f086

40

HakpecT nexalipe,
COOTBETCTBEHHbIE 1
OfIHOCTOPOHHWUE YT /b,
06pa3oBaHHbIe MPU NepPeceyeHnm
napasnenbHbIX NPSAMbIX CeKyLLel

41

HakpecT nexalipe,
COOTBETCTBEHHbIE 1
O[IHOCTOPOHHWUE YT /b,
06pa3oBaHHbIe MPU NepeceyeHnm
napasnenbHbIX NPSAMbIX CeKyLLel

42

HakpecT nexauyue,
COOTBETCTBEHHBIE W
OIHOCTOPOHHWE Y /bl
06pa3oBaHHble NMPX NePECEYEHNM
napanneNbHbIX NPSAMbIX CEKYLLEV

43

HakpecT nexaiyue,
COOTBETCTBEHHBIE W
OfIHOCTOPOHHWE Y bl
06pa3oBaHHble NPX NePECEYEHNM
napannefibHbIX NPSAMbIX CEKYLLEV

Bubnunoteka LIOK
https://m.edso0.ru/8866f3b0

44

Mpu3HaK NapannenbHOCTW NPSMbIX
Yepes PaBeHCTBO PACCTOSHWIA OT
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TOYEK OJJHOI NPAMOVA 40 BTOPOM
npsmoin

Mpu3HaK NapannenbHOCTW NPSMbIX
Yepes PaBeHCTBO PACCTOSHWIA OT

45 o o o
TOYeK OZHOM NPAMON 10 BTOPOU
npsmoi
46 CyMMma yrnoB TpeyrosibH1Ka Bubnmoteka LIOK
y y Pey https://m.eds00.ru/8866f630
47 CyMMma yrnoB TpeyrosibH1Ka Bubnmoteka LIOK
y y Pey https://m.edso0.ru/8866f8ba
48 BHeLUHWe yrnbl TpeyronbHMKa Bubnmoteka LIOK
y Pey https://m.edso0.ru/8866fa5e
49 BHeLIHWe yrnbl TpeyronbHnKa
KoHTponbHas paboTa rno Teme
50 "MapannensHble NpsamMble, CyMMa 1 bubnmoreka LIOK
P P . y https://m.eds00.ru/8866fe6e
YII0B TPEYro/ibHNKa
51 OKpY>XHOCTb, XOpAbl 1 AMaMeTp, UX bubnunoteka LIOK
CBOWCTBaA https://m.eds00.ru/88670800
52 KacaTtenbHas K OKpY>XHOCTH bubnmorexa LIOK
Py https://m.edso0.ru/88670e9a
53 OKpY>XHOCTb, BNNUCaHHasA B yron
54 OKpY>XHOCTb, BNNUCaHHasA B yron
55 MMoHATne o 'MT, npumeHeHve B bubnnoteka LIOK
3agadvax https://m.eds00.ru/8867013e
56 IMoHATne o T MT, npumeHeH e B bubnnoteka LIOK
3ajavax https://m.eds00.ru/88670508
57 BuccekTpuca n cepefvHHBbIN

neprneHanKynsap Kak
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reOMeTpnUYECKNE MeECTa TOYEK

OKpy>KHOCTb, OnncaHHasa 0KoJso

bubnunoteka LIOK

58
TpeyronbHnKa https://m.eds00.ru/88670a62
59 OKpY>XHOCTb, OnMcaHHasa 0Koo
TpeyrosibHuKa
60 OKpYy>XHOCTb, BNNCaHHasA B bubnnoteka LIOK
TPeyronbHuK https://m.eds00.ru/8867103e
61 OKpY>XHOCTb, BN1CaHHas B
TPEYrosibHUK
62 MpocTeiune 3agaum Ha bubnunoteka LIOK
MoCTPOeHME https://m.eds00.ru/88671188
63 MpocTenumne 3agaun Ha bubnnoteka LIOK
NOCTPOEHNE https://m.eds00.ru/886712d2
KoHTponbHas paboTa rno Teme
64 "OKpPY>KHOCTb U Kpyr 1 Bubnuorexa LIOK
Py PYT- N https://m.eds00.ru/88671462
"eomeTpuyecKme NocTpoeHUs
lMoBTOpeHVE 1 0606LLEHME 3HAHWIA
65 OCHOB:bIX MOHATUIA I|j|J||v|eTo o] Bubnmoteka LIOK
A https://m.eds00.ru/886715b6
Kypca 7 Knacca
bubnunoteka LIOK
66 Torosas KOHTpo/ibHas paboTa 1
P P https://m.edso00.ru/886716ec
lMoBTOpeHVE 1 0606LLEHME 3HAHWIA
67 OCHOBHbIX MOHATUIA N METOL0B
Kypca 7 Knacca
lMoBTOpEHME 1 0606LLEHME 3HAHWIA
o bubnunoteka LIOK
68 OCHOBHbIX NMOHATUW 1 METO/0B

Kypca 7 Knacca

https://m.edso0.ru/886719bc




OBLEE KOJIMYECTBO YACOB IO
NMPOIrPAMME




24

8 KJTACC
Konnyectso 4acoB ONEeKTPOHHbIe
Ne Jata umdpoBble
Tema ypoka
n/n yp Bcero KO;Tpoanb'e I'Ip6aKT|/|quK|/|e n3ydyeHnss  obpasoBaTesibHble
paboTbl paboThbl pecypebl
1 Napannenorpamm, ero NnpusHaku u 1 Bubnunoteka LIOK
CBOWCTBaA https://m.eds00.ru/88671af2
5 Mapannenorpamm, ero NpU3HaKkn u 1 Bubnmoteka LLOK
CBOWCTBaA https://m.eds00.ru/88671ca0
3 Mapannenorpamm, ero Npu3Hakn u 1 Bubnmoteka LLOK
CcBOICTBa https://m.eds00.ru/88671ca0
YacTHble cnyyan napannienorpaMmMoB
4 (npamo rOﬂzHVIK (E)Mﬁ KB paT) nx 1 bubnmoreka LIOK
PAMOY o POMD, Kbagpar), https://m.eds00.ru/88671dea
MPU3HaKM 1 CBOMCTBA
YacTHble cnyyaun napannienorpaMmMoB
5 (npamo rOﬂzHVIK (E)Mﬁ KB paT) nx 1 bubnmoreka LIOK
PAMOY . POMD, Kbagpar), https://m.eds00.ru/88671f20
NpU3HaKn 1 CBOUCTBA
YacTHble cnyyan napansienorpaMmoBs
6 (NpAmMoyronbHMK, poM6, KBagpaT), Ux 1 bubnmoreka LIOK
o ’ ' https://m.eds00.ru/8867209¢c
Nnpu3HaKn 1 CBOUCTBA
Bubnmnoteka LIOK
! Tpaneuys ! https://m.eds00.ru/88672358
3 PaBHO60Kas 1 NPAMOYro/ibHas 1 Bubnmoteka LLOK
Tpanewnu https://m.eds00.ru/8867252e
9 PaBHOG0Kas 1 NPSIMOYTo/bHas 1 Bubnunoteka LIOK
Tpaneunu https://m.eds00.ru/88672858
10 MeTop yABOEHNS MefMaHbl 1 Bubnunoteka LIOK
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https://m.edso0.ru/88672h14

11 LieHTpasibHaa cummeTpums Bubnmorexa LIOK
https://m.eds00.ru/88672b14

12 KoHTponbHas paboTa no teme 1 bubnnoteka LIOK
"YUeTbIpEXYronbHUKN" https://m.eds00.ru/88672c9%a

13 Teopema Paneca 1 Teopema o bubnnoteka LIOK
MPOMopLMOHa/IbHBLIX 0TPe3Kax https://m.edso00.ru/8867337a

14 CpefHAa NMHUA TpeyroibHNKa bubnmoreka LIOK
https://m.eds00.ru/88672e0c

15 CpefHAa NMHUA TpeyrosibHNKa Bubnmoteka LIOK
https://m.eds00.ru/88672f38

16 Tpaneuus, eé cpefHAa NMHUA bubnmoreka LIOK
https://m.eds00.ru/88672358

17 Tpaneuus, eé cpefHAa NMHUA bubnmorexa LIOK
https://m.eds00.ru/88673064

18 [MponopunoHa/ibHbIe OTPE3KU bubnmoreka LIOK
https://m.eds00.ru/88673794

19 [MponopunoHaibHbIe OTPE3KU bubnmoreka LIOK
https://m.eds00.ru/88673794

20 LleHTp mMacc B TpeyronbHuKe bubnmoreka LIOK
https://m.edso0.ru/886738fc

Brubnuoteka LLOK
21 oA0GHbIe TpeyronbHyky https://m.edsolc:.llru/88673a78

29 Tpw npusHaka nogobms Bbubnnoteka LLOK
TPEYrosbHNKOB https://m.edso0o.ru/88673bae

23 Tpu npun3Haka nogooms Bbubnnoteka LLOK
TPEeYrosibHNKOB https://m.eds00.ru/88673d52

24 Tpw npusHaka nogobms bubnunoteka LIOK
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TpeyronbHNKoB https://m.eds00.ru/8867400e
25 Tpu npunsHaka nogobus
TPEeyrosibHNKOB
26 MprMeHeHWe Nogo6mA NPU peLleHnn
NpPakTUYecKmx 3agau
97 KoHTposnbHas paboTa no Teme 1 bubnnoteka LIOK
"IMofo6HbIe TPEYroNbHUKN™ https://m.edso00.ru/8867445a
28 CsoiicTBa nnoLaaen bubnunoteka LIOK
reoMeTpPUYECKUX puryp https://m.eds00.ru/886745fe
29 dopmynbl 414 NoLWaam bubnunoteka LIOK
TpeyronbHWKa, napainenorpaMmma https://m.eds00.ru/88674860
30 dopmynbl gNa nioLwaam bubnnoteka LIOK
TPeyrofibHUKa, napansenorpammva https://m.edso00.ru/88674a22
31 dopmynbl 414 naoLaam Bbubnnoteka LLOK
TPeYyronbHNKa, napanienorpaMmma https://m.edso00.ru/88674a22
39 dopmynbl 414 NnoLagm bubnunoteka LIOK
TpeyronbHWKa, napainenorpaMmma https://m.eds00.ru/88675288
33 ®opmynbl 414 nioLaam Bbubnnoteka LLOK
TPeyrofibHUKa, napansenorpammva https://m.eds00.ru/8867542c
34 BbluncneHne nnowanei CnoXHbix bubnunoteka LIOK
uryp https://m.edso0.ru/88674e78
35 Mnowaaun uryp Ha KnetyaTomn bubnunoteka LIOK
oymare https://m.eds00.ru/8867473e
36 Mnowagn Noao6HbIX huryp
37 Mnowaam NnofobHbIX uryp
38 3aflaum c NPaKTUYECKUM bubnnoteka LIOK

coAepXKaHviem

https://m.eds00.ru/88675558
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3afaun ¢ NPaKTUYECKNM

bubnunoteka LIOK

39 cofepxkaHuem https://m.eds00.ru/88675684
40 PelueHue 3agay cvnomou.l,bro mMeToza Bbubnnoteka LLOK
BCromMoratesibHou nnowaan https://m.eds00.ru/88674f90
a1 KoHTponbHas paboTa no Teme 1 bubnunoteka LIOK
"lMnowaap" https://m.eds00.ru/8867579c
42 Teopema lMNudparopa n eé bubnuoteka LIOK
NpUMeHeHne https://m.eds00.ru/88675918
43 Teopema Nudparopa u eé Bbubnnoteka LLOK
npumMeHeHve https://m.eds00.ru/88675918
44 Teopema Mudparopa n eé bubnunoteka LIOK
npumMeHeHve https://m.edso00.ru/88675abc
45 Teopema lMNudparopa n eé
npuMeHeHve
46 Teopema lMNudparopa n eé
NnpUMeHeHve
OnpepeneHvie TPUrOHOMETPUYECKUX
47 fg:n;(;l;:loﬁiziz??%:ﬁonw|/|Ka, Bubnmoteka LIOK
TPUrOHOMETPUYECKME COOTHOLLEHWS hittps://m.eds00. /88675032
B MPAMOYT0/IbHOM TPeYyro/ibHUKe
48 OCHOBHOE TPUTOHOMETPUYECKOe bubnunoteka LIOK
TOXAEeCTBO https://m.eds00.ru/88675f44
49 OCHOBHO€ TPUTOHOMETPUYECKOE
TOX/ECTBO
50 OCHOBHO€ TPUTOHOMETPUYECKOE

TOXAECTBO
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KoHTponbHas pa6oTa rno Teme

Bubnunoteka LIOK

51 "Teopema lNudaropa n Havyana 1
P P . P https://m.edso0.ru/8a1407e8
TPUrOHOMETPUN
59 BnuncaHHbIe 1 LieHTpaibHbIe YI/bl, Bubnmoteka LLOK
Yron Mexay KacaTeflbHON 1 XOpAoi https://m.edso00.ru/8a1415b2
53 BnvcaHHbIe U LEeHTPasIbHbIE YT /bl, Bubnmoteka LLOK
Yron Mexay KacaTe/lbHOM 1 XopAoi https://m.edsoo.ru/8a141940
54 BrnvcaHHble U LEeHTPasIbHbIE YT /bl, Bubnmoteka LLOK
Yron Mexay KacaTenlbHON 1 Xopaon https://m.edsoo.ru/8al41b34
55 YT bl MeXAY XopAamun 1 CeKyLLnmn
56 YT nbl MeXay xopAamn 1 cekyLLmMmn
BnuncaHHbIe N ONUCaHHbIE
57 YETBIPEXYTONBbHUKN, NX MPU3HAKN U bubnnoteka LIOK
o pexy ' P https://m.edso0.ru/8a140f86
CBOMCTBA
BnuncaHHbIe N ONUCaHHbIE
58 YETBIPEXYTONBbHUKN, NX MPU3HAKN U bubnoTeka LIOK
. pexy ' P https://m.edsoo.ru/8a1416d4
CBOMCTBA
BnuncaHHble N ONMcaHHbIe
59 YeTbIPEXYTONbHUKN, NX NPU3HAKKN 1 bubnoTeka LIOK
. ' https://m.edsoo.ru/8a1416d4
CBOMCTBA
MpUMeHEHWe CBONCTB BMMCAHHBIX U
60 ONMUCaHHbIX YeTbIPEXYTO/IbHUKOB Npu
PeLLeEHNM TeoMeTpUYECKNX 3aau
MpyMeHeHMe CBOICTB BMUCAHHbIX U
61 OMUCaHHbIX YETbIPEXYTO/IbHNUKOB NMpu
PeLLeHNM FeoMeTpUYEeCKNX 3adau
62 B3avMHOoe pacnono)eHue gByX Bubnmoteka LLOK

OKPY>KHOCTEM, 06LLMe KacaTe/bHble

https://m.edsoo.ru/8a1410a8
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63 KacaHue oKpy>HOCTel 1 bubnmoteka LIOK
Py https://m.edsoo.ru/8a1410a8
KoHTponbHas paboTa no Teme "Yrnbl
64 B OK p)KHOCTI/Ip BrivcaHHble © 1 1 bubnmoteka LIOK
Py ' . https://m.eds00.ru/8a141c88
OMNCaHHbIe YETbIPEXYTONbHUKN
[MOBTOPEHME OCHOBHbIX NOHATUI U
65 METOJ0B KypPcoB 7 1 8 KiaccoB 1 bubnnoteka LIOK
A yp . ’ https://m.edsoo.ru/8al41ddc
0606LLIEHNE 3HaHWI
[MOBTOPEHME OCHOBHbIX NOHATUI U
66 METOJ0B KypcoB 7 1 8 KiaccoB 1 bubnoTeka LIOK
A yp o ’ https://m.edsoo.ru/8al4lefe
0606LLEHNE 3HaHWIA
Bubnunoteka LIOK
67 Toroeas KOHTposibHas paboTa 1 1 httos://m.edsoo.ru/8a142368
[MOBTOPEHME OCHOBHbIX NOHATUI U
68 METO0B KypcoB 7 N 8 K/iaccoB 1 bubnoTeka LIOK
A yp o ’ https://m.edsoo.ru/8a1420ac
0606LLEHNE 3HaHWIA
OBLLEE KOTMYECTBO YACOB IO 68 6

MPOIrPAMME
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9 K/NTACC
KonunyecTtso yacoB ONEKTPOHHbIE
Ne Jata undposbIle
Tema ypoka
n/n yp Bcero Ko6HTpoanb|e n%aKTquCKme n3ydyeHnss = obpasoBaTesibHble
paboThbl paboTbl Decypebl
1 OnpepeneHve TPUTOHOMETPUYECKNX 1 Bubnnoteka LLOK
(hyHKLMiA yrnos ot 0° go 180° https://m.edsoo.ru/8a1424bc
2 dopMynbl NPUBEAEHNA 1
Bubnmnoteka LIOK
3 Teopema kocHycos ! https://m.edso0.ru/8a14336¢
4 Teopema KOCUHYCOB 1
Bubnnoteka LLOK
° Teopema kocHycos ! https://m.edsoo.ru/8a142d5e
Bubnmnoteka LLOK
0 Teopea cuHycos ! https://m.edsoo.ru/8al42e8a
7 Teopema CMHYCOB
8 Teopema C1HYCOB
9 HaxoxxgeHne oiMH CTOPOH U 1 Bubnmoteka LLOK
BE/IMYMH YTNOB TPEeYyronbHUKOB https://m.edsoo.ru/8a1430b0
Bubnnoteka LLOK
10 PeLLeHVe Tpeyro/bHukos ! https://m.edsoo.ru/8al42ac0
Bubnnoteka LLOK
11 PeLLeHVe Tpeyro/bHukos ! https://m.edsoo.ru/8al42ac0
bubnnoteka LIOK
12 PeLLeHVe Tpeyro/bHukos ! https://m.edsoo.ru/8a142ac0
bubnnoteka LIOK
13 PeLLeHVe Tpeyro/bHukos ! https://m.edsoo.ru/8a142ac0
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NpakTnyeckoe NpYMeHeHNe Teopem

Bubnmnoteka LLOK

14 CNHYCOB N KOCUHYCOB https://m.edsoo.ru/8a142c3c
15 MpaKTnyeckoe NPUMEHEHNEe Teopem
CUHYCOB 1 KOCKHYCOB
16 KoHTponbHas paboTta no Teme 1 Bubnnoteka LLOK
"PeLleHune TpeyrosbHUKoB" https://m.edso0.ru/8a14392a
Bubnmnoteka LLOK
17 MoHsTMe 0 Npeobpa3oBaHMK NOA0OMS https://m.edsoo.ru/8al43ab0
18 COO0TBETCTBEHHbIE 3/1eMEHThI Bubnnoteka LLOK
Nof06HbIX (uryp https://m.edsoo.ru/8a143de4
19 C0O0TBETCTBEHHbIE 3/1EMEHTbI
NOA0GHBIX uryp
Teopema 0 Npoun3BeaeHM 0TPE3KOB
20 X0p4, Teopema 0 Npou3BefeHnn Bubnmoteka LLOK
OTPEe3KO0B CEKYLLNX, TeopemMa O https://m.edsoo.ru/8a14406e
KBajpaTe KacaTte/lbHOiA
Teopema 0 Npoun3BeaeHM 0TPE3KOB
21 X0pf, Teopema 0 Npov3BefeHUn Bubnmoteka LLOK
OTPEe3KO0B CEKYLLNX, TeopemMa O https://m.edsoo.ru/8al441a4
KBajpaTe KacaTte/lbHOiA
Teopema 0 Npoun3BeaeHNM 0TPE3KOB
29 X0pf, Teopema 0 Npov3BefeHUn Bubnmoteka LLOK
OTPE3KOB CeKyLLMX, Teopema 0 https://m.edsoo.ru/8a1442da
KBajpaTe KacaTte/lbHOiA
[prmeHeHWe TeopeM B peLleHnn Bubnnoteka LLOK
23
reoMeTpmM4yeckKux 3agau https://m.edso0.ru/8a143f06
24 [MprMeHeHWe TeOPeM B pPeLLIEHNN Bubnmoteka LLOK

reOMeTPUYECKNX 3aday

https://m.edso0.ru/8a1443fc
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MprMeHeHne TEOPEM B PELLIEHNN

Bubnmnoteka LLOK

25
reoMeTpmM4yeckKux 3agau https://m.edsoo0.ru/8a144578
KoHTponbHas paboTa no Teme
26 "IMpeobpazoBaHne Nogoo6us. 1 Bubnmoteka LLOK
MeTpuryecKre COOTHOLLEHNA B https://m.edsoo.ru/8a1447a8
OKpY>XHOCTUN"
OnpegneneHve BEKTOPOB.
27 d)mrs)mﬂecmﬁ n I'eOMET NYeCKNI bubnuoreka LIOK
P https://m.edso0.ru/8a144960
CMbIC/1 BEKTOPOB
28 CnoxkeHue 1 BblUNTaHME BEKTOPOB, Bubnmoteka LLOK
YMHO)XeHNe BEKTOPaA Ha Yncno https://m.edsoo.ru/8al44a8c
29 CnoXkeHue 1 Bbl4MTaHME BEKTOPOB, Bubnnoteka LLOK
YMHOXEHWNE BEKTOPA Ha YnC/o https://m.edsoo.ru/8a144d52
30 CnoxeHue 1 BblYMTaHVe BEKTOPOB,
YMHOXEHMe BEKTOpa Ha Y1cno
31 Pa3noykeHwne BeKTopa no ABym
HeKO/INIMHeapHbIM BEKTOPaM
bubnnoteka LLOK
32 KoopanHaTbl BeKTOpa
PA P https://m.edsoo.ru/8al44fbe
CkangpHoe npoun3BefieH1e BEKTOPOB,
33 eron EIMEHEIE)I/IE mf'Haxo eHmF; bubnuoreka LIOK
P A A https://m.edso0.ru/8a14539c
[JIMH 1 YTNOB
CkansapHoe npounssefeHne BEKTOPOB,
34 €ro NpuUMeHeHue ANa HaXoXaeHns bubnmoteka LIOK
P A A https://m.edso0.ru/8a14550e
[JIMH 1 YTNOB
35 PelueHue 3aaa4 C MOMOLLIbIO Bubnmoteka LLOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 PeLueHMe 3aaa4 C MOMOLLbHO Bubnnoteka LLOK
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BEKTOPOB

https://m.edsoo0.ru/8a1458c4

MpuMeHeHVie BEKTOPOB A/1S pPeLLeHNs!

37
3aga4 U3nkm
38 KoHTposbHas paboTa rno Teme 1 Bubnnoteka LLOK
"BekTopbl" https://m.edsoo.ru/8a145b08
39 [leKapToBbl KOOPAMHATLI TOYEK Ha
NI0CKOCTYU
. Bubnnoteka LLOK
40 ¥ pasHeHMe NpAMoV https://m.edsoo.ru/8a145c48
41 YpaBHeHUe NpsMOol
Bubnnoteka LLOK
42 YPABHEHIE OKPYXHOCTM https://m.edsoo.ru/8a14635a
43 KoopanHaTbl ToUeK nepeceyveHus Bubnmoteka LLOK
OKPY>XHOCTM ¥ NPSMOMA https://m.eds00.ru/8a146620
MeToa KOOpAMHAT NpU peLLeHnn
44 reoMeTpuYecKmnx 3agad,
NpakTUYecKmx 3atau
MeToa KOOpAMHAT NpU peLLeHnn
45 reoMeTpPNYecKnX 3aaau,
NpaKTUYecKMX 3agay
MeToa KOOpAUHAT Npu peLleHnn
46 reoMeTpPNYecKnX 3aaau,
NpaKTUYecKMX 3agay
KoHTposbHas paboTa rno Teme
47 "[leKapTOBbl KOOPAMHATbI Ha 1 bubnuoreka LIOK
N https://m.edsoo.ru/8al46e0e
NI0CKOCTYU
48 NpaBnbHbLIE MHOTOYTO/TIbHUKN, Bubnnoteka LLOK

BblYMNCNEHNE NX 3TIEMEHTOB

https://m.edsoo.ru/8al46fda
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49 Ywmcno m. [iMHa OKpy>KHOCTK bubnmoteka LIOK
https://m.edsoo.ru/8a1472c8
Bubnmoteka LLOK
S0 Hcno . finua okpyxkHocTy https://m.edso:)_.II ru/8ala714c
51 [nnHa oyrn oKpy>KHOCTH
52 PagmaHHasa mepa yrna bubnmoteka LIOK
https://m.edso0.ru/8a14714c
53 Mnowanpb Kpyra, cekropa, CerMmeHTa bubnmoteka LIOK
https://m.edsoo.ru/8a147426
54 lnowaab Kpyra, CeKTopa, CermeHTa bubnmoteka LIOK
https://m.edsoo.ru/8a147750
55 lMnowaab Kpyra, cCeKTopa, CerMeHTa bubnuoreka LIOK
https://m.edsoo.ru/8a147750
56 [oHATNE O ABMXKEHWM MIOCKOCTHU bubnuoreka LIOK
https://m.edsoo.ru/8a147c82
57 MapannenbHblii NepeHoc, NOBOPOT bubnmoteka LIOK
https://m.edso0.ru/8a147f16
58 MapannenbHblii NepeHoc, NOBOPOT bubnmoteka LIOK
https://m.edso0.ru/8a147f16
59 MapannenbHbIii NepeHoc, NOBOPOT
60 MapannensHbIin NepeHoc, NOBOPOT
61 MpyMeHeHMe ABVKEHWIA Npu Bubnnoteka LLOK
peLueHnn 3adad https://m.edsoo0.ru/8a1480e2
KoHTponbHas paboTa rno temam
62 "lMpaBnbHbIE MHOTOYTONIbHUKN. 1
OKpy>XHOCTb. [1BM>KeHnaA niockocTn'™
63 MoBTOpEHME, 0606LLEHNE, Bubnmnoteka LLOK

cucTemaTm3alma 3HaHWiA. ViamepeHne

https://m.edsoo.ru/8a148524
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reOMEeTPUYECKNX BE/INYMH.
TpeyronbHUKK

64

MoBTOpEHME, 0606LLEHNE,
cucTeMaTm3aums 3HaHui.
MapannenbHble U NepreHANKYNspHbIe
npsMble

Bubnmnoteka LLOK
https://m.edso0.ru/8a148650

65

MoBTOpEHME, 0606LLEHNE,
cucTeMaTm3aums 3HaHui.
OKpPY>XHOCTb 1 KpYT.
"feoMeTpryecKmne NOCTPOEHNS. YT /bl
B OKPY)XHOCTY

66

MoBTOpEHME, 0606LLEHNE,
cucTeMatm3aums 3HaHuin. BnncaHHble
1 ONMUCaHHbIE OKPYXXHOCTY
MHOrOyro/lbHUKOB

67

IToroBasi KOHTPO/NbHas paboTa

Bubnnoteka LLOK
https://m.edso0.ru/8a148920

68

MoBTOpEHME, 0606LLEHNE,
cucTeMaTmn3aums 3HaHui

OBLEE KOJIMYECTBO YACOB INO
NMPOIrPAMME

68
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MPOBEPAEMBbIE TPEEOBAHUSA K PE3Y/IbTATAM OCBOEHUA
OCHOBHOW OBPA30OBATE/IbHOWM NMPOIrPAMMBbI

7 KNNACC
Koz .
NPOBESIEMOro MNpoBepsiemMble ﬂPe,ﬂ,MGTHbIe pesynbTaTbl 0OCBOEHUA OCHOBHOM
pesynbTaTa 0bpasoBaTenibHOI NporpamMmmMbl OCHOBHOIO 06LLero obpasoBaHus
6 "eomeTpua
Pacno3HaBaTb M3y4YeHHble reoMeTpuyeckme (urypsbl, onpeaensaTb UX
B3aMIMHOE pAacro/fioXeHne, M306paKaTb reoOMEeTPUYECKUEe Urypsl,
6.1 BbINO/IHATL YEPTEXU MO YC/OBUKO 3afayn. M3MepsiTb SIMHENHble W
YrNoBble Be/IMYMHbI. Pewatb 3a4auv Ha BblYMCEHWE ANH OTPE3KOB U
BE/INYVH YI/10B
[Jenatb rpy0byto OLEHKY SIMHEMHbIX U YIN0BbIX BEIMYMH NPeaMEeTOB B
6.2 pea/lbHOM  HKU3HW, pa3MepoB MNPUPOAHBLIX O06bEKTOB. Pasnuuatb
pas3Mepbl 3TUX 06BEKTOB MO MOPSAAKY BE/TMYNHBI
6.3 CTpouTb YepTexxu K reoOMeTpUYECKUM 3afiayam
Monb30BaTbHCA MPU3HaKaMy PaBeHCTBA TPeyrosibHWKOB, UCNO0/b30BaThb
6.4 NPWU3HaKN 1 CBOINCTBa paBHOGEAPEHHBIX TPEYrO/IbHUKOB NPY PELLEHNN
3afau
MMpoBOAWNTL ~ NOTUYECKMe  pacCyXAeHUss €  UCMNO/b30BaHMEM
0> reOMETPUYECKNX TEOpeM
Monb3oBaTbCA npusHakamu paBeHCTBa MPAMOYTO/IbHbIX
6.6 TPeyronbHUKOB, CBOWCTBOM MefuaHbl, NMPOBELEHHOM K TFMNOTeHy3e
NPAMOYTrO/IbHOTO TPEYro/ibHUKA, B PELLeHM reOMeTPUYECKNX 3adad
Onpegenatb napainenbHOCTb NPAMbIX C MOMOLLbK YI/I0B, KOTOpbIE
0bpasyeT ¢ HMMU cekyLluad. Onpefensdtb napannenbHOCTb MPAMBIX C
o1 MOMOLLbKO PaBEHCTBA PaCCTOAHWI OT TOYEK OLHON NPSMOI [0 TOYeK
ApYrov Npsimoi
6.8 PellaTb 3aa4um Ha KneTyaToin bymare
60 MMpoBOANTL BbIYMCNEHWUA W HAXOLUTb YMC/OBble U OYKBEHHbIE

3Ha4YeHnA Yyrnos B TEOMETPUYECKUX 3afadaxX C WCMO/b30BaHNEM
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CYMMbl YI/I0B TPEYrO/bHNKOB 1 MHOTOYrO/bHNKOB, CBOIWCTB YI/I0B,
06pa3oBaHHbIX MpW  MEepeceyeHnn ABYX MNapanfie/bHbIX NPAMbIX
CeKyLLei. PelliaTb NPaKTUYeCcKie 3aaun Ha HaXoXaeHWe YrioB

Bnagetb  nNoHATMEM  reoOMETpPUYeckoro Mecta TOYeK. YMeTb

6.10 onpeaenaTb GUCCEKTPUCY YrNa U CepefuHHbIA MepreHanKynap K
0TpPe3Ky Kak reoMeTpuyeckre Mmecta ToueK
dopMynMpoBaTb ONpPeAeneHns OKPYXXHOCTU U Kpyra, XopAabl WU
6.11 AMaMeTpa OKPYXXHOCTM, MO/b30BaTbCAd WX CBOWCTBAMU. YMeTb
NPUMEHSATb 3TV CBOCTBA MPY PELLEHNM 3aaaq
BnageTb MOHATMEM OMNMWCAHHOW OKOMO TPEYrofbHMKA OKPYXXHOCTMH,
YMeTb Haxoautb eé ueHTp. [Monb3oBaTbCca (akTaMum O TOM, 4TO
6.12 OMCCEKTPUChI YINI0B TPEYro/ibHMKa NEepeceKkaroTcs B O4HON TOYKE, U O
TOM, YTO CepefVHHble MepPneHAMKYAPbl K CTOPOHaM TpeyrosibHuKa
nepeceKkaroTCs B OAHOM TOUKe
BnageTb NOHATMEM KacaTe/lbHOM K OKPY)XXHOCTW, MO/b30BaTLCS
6.13 TEOpeMOn 0  NeprneHAVKYNAPHOCTM  KacaTeflbHOM U pafumyca,
NPOBeLEHHOI0 K TOUKe KacaHus
Monb3oBaTbCA  MPOCTEMLLUMMMN  FEOMETPUYECKMMM  HEPaBEHCTBaMMU,
o.14 MOHMMATb MX NPaKTUYECKNIA CMbIC/
MpoBOANTL OCHOBHbIE TEOMETPUYECKME MOCTPOEHUA C MOMOLLbIO
015 LMPKYNIS N INHEAKN
8 K/TIACC
Koz o
POBEpSIEMOT0 MpoBepsemMble ﬂPe,ﬂ,MeTHble pe3y/ibTaTbl 0CBOEHWS OCHOBHOWA
De3ynbTaTa obpasoBaTeibHOM NPOrpamMMbl OCHOBHOIO 06LLIEr0 06pa3oBaHms
6 ["eomeTpua
Pacro3HaBaTb OCHOBHble BWUAbl YeTbIPEXYTrOfIbHUKOB, UX 3M1EMEHTHI,
o1 MoJIb30BaTbCA MX CBOMCTBAMU MPY PELLEHNN TeOMETPUYECKUX 3aa4
) MpYMeHATbL CBOMCTBA TOYKM MEpeceyeHuss MeAuaH TPeyrosibHuKa
o (LueHTpa macc) B peLLeHuUn 3aaay
6.3 BnageTb MNOHATMEM CpeAHEen NMHWM TPeyrosibHMKa W Tpaneuuu,

NMPUMEHATL WX CcBOICTBa npn peweHnn reomMeTpuyHeckKnx 3afad.
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Monb30BaTbCA TeopeMoii daneca U TEOPEMOI O MPOMOPLMOHANBbHBIX

OTpe3Kax, MPUMEHSATb UX AN PeLleHNs NPaKTUYeCcKMX 3aaay

MpUMeHATb  MPU3HAKM  MOA0OUS  TPEYrofIbHUKOB B PELLEHUN

o4 reoOMeTpUYeCKmX 3afau
Monb3oBatbca Teopemoit Mudiaropa AN PeLIeHns reoMeTpPUYEcKnX u
npakTuyeckmx 3agad. CTpouTb MaTeMaTU4YecKytd Moaeb B
0> NPakTUYeCKMX 3afadax, CaMoCTOATeNbHO AefiaTb YepTéX U HaxoauTb
COOTBETCTBYIOLLUME [/IVHbI
Bnagetb MOHATUAMM CUMHYCA, KOCMHYCa M TaHreHca OCTpOro yrna
6.6 NPSAMOYro/IbHOTO TPeyrosibHUKa. [10/1b30BaTbCA 3TUMU  MOHATUSAMMA
[NA PELLeHNs NPaKTUYECKMX 3adad
Bbluncnate (pasnnyHbIMKM  CNoco6amMu) nnowaas TPeyrosibHuKa W
naowaam MHOroyronbHblX ¢uryp (nonb3ysacb, rhe Heob6xogumo,
o1 Ka/lbKyNnATopoMm). MpuUMeHATb MOMYyYEHHbIE YMEHUS B MPaKTUYECKMX
3afavax
Bnagetb NOHATUAMM BMMCAHHOMO W LEHTPa/IbHOrO YI/a, UCNoNb30BaThb
TEopeMbl O BMUCaHHbIX Yrax, yrnax mexay xopgamu (Cekywmumm) un
o8 yrne Mexmiy KacaTe/lbHOW WU XOPAOA Mpu peLleHnn reoMeTPUYecKmX
3afay
Bragetb MOHATMEM OMNUCAHHOTO YETbIPEXYTONIbHUKA, MPUMEHATb
0.9 CBOWCTBA ONUCAHHOIO YETbIPEXYTO/IbHUKA MPU PeLLEHNN 3aaay
MpUMEHATb  NOMYYEHHble 3HaHMS Ha MPaKTUKE —  CTPOUTb
maTemMaTuyeckne MoAenn Ans 3afay peasibHOM XXM3HU N MPOBOANUTL
010 COOTBETCTBYHOLUME  BbIMUC/EHUS C  MNPUMEHEHMEM MNOAo6GUS U
TPUroHOMeTpUM (MOJb3YACh, rAe He0OX0ANMO, KaslbKYATOPOM)
9 KJTACC
Koz o
POBEpSIEMOT0 MNpoBepsieMble ﬂPe,ﬂ,MeTHble pe3ynbTaTbl OCBOEHUS OCHOBHOM
DesyNbTATA obpasoBaTenibHOM NpPorpaMmmMbl OCHOBHOIO 06LLIEro 06pasoBaHus
6 "eomeTpua
61 3HaTb TPUrOHOMETPUYECKME (DYHKLMM OCTPbIX YI0B, HAX04MTb C UX

NOMOLLUbKO pas3/inyHble 3/1EMEHTbLI TMPAMOYTo/1IbHOro TPEYroJibHNKa
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(«pelieHne  MPSAMOYTONbHBIX — TPEYrofbHUKOB»).  HaxoguTb  (C

MOMOLLbH Ka/ibKyISiTopa) ANVHbI W YT /bl 411 HETAGNNYHbBIX 3HAYEHWIA

6.2

Monb30BaTbCA hopmynamm npuBeaeHns " OCHOBHbIM
TPUrOHOMETPUYECKUM TOX/AECTBOM [N HAXOX/EHWUS COOTHOLLIEHWIA

MeXy TPUroHOMETPUYECKUMM BETMYHAMMN

6.3

cnonb3oBaTb TEOPEMbl CMHYCOB W KOCWHYCOB [/11 Hax0X[eHWs
Pa3NNYHbIX 31EMEHTOB TPEYrofibHUKa («peLleHne TPeyroibHUKOB»),

NPUMEHATb X NPU peLeHnn reoMeTpmnyecknx 3agad

6.4

Bnagetb MoOHATMAMM npeobpa3oBaHMsi MoAobMsi, COOTBETCTBEHHbIX
3NEeMEHTOB MOA06HbIX ¢uryp. Monb3oBaTbCA CBOMCTBaMK MOA06MS
NPOM3BO/bHBLIX (IUrYP, YMETb BbIYMUCAATb AMIMHbI U HAXOAWUTb YIAbl Y
Nofo6HbIX ¢uryp. FMNpuUMeHATb CBOWCTBa NOA06MA B MPaKTUYECKUX
3agavax. YMeTb NpuBOAWUTL MPUMepbl  MOAOOHbLIX uryp B

OKPY>KaLOLLEEM MUpE

6.5

Monb30BaThcsl TeOpemMaMyt O MPOW3BEAEHUN OTPE3KOB XOpf, O

Npou3BeieHNI OTPE3KOB CEKYLLIMX, O KBaapaTe KacaTe/lbHOl

6.6

Monb3oBaTbCA BEKTOPaMW, MOHUMATb WX T[EOMETPUYECKUI
(hU3MYECKUIA CMbICN, NMPUMEHATb UX B PELUEHUM TEOMETPUUYECKUX U
(husnyecknx 3agad. MPUMEHSTb CKanisipHOe MPOW3BEAEHNE BEKTOPOB

ANS HAXOXKAEHUS A/IH 1 YT10B

6.7

Monb30BaThCA METOAOM KOOPAMHAT Ha MI0CKOCTU, MPUMEHATL €ro B

peweHnn reoMeTpnuHeCKnX U NPakKTNHECKNX sajay

6.8

Bnagetb  MOHATUAMM  MPaBUMLHOTO  MHOTOYFO/bHUKA,  A/IHbI
OKPYXXHOCTW, [/IMHbI AYTW OKPY>HOCTW W paguaHHol Mepbl Yrna,
YMeTb BbIUACAATb NMOWAAb Kpyra W ero uvacteid. [puMeHsTb

NOJSIly4eHHbIE YMEHUA B MPaKTUYECKUX 3adadax

6.9

HaxoauTb OCU UMK LiEHTPbI CUMMETPUN PUTYP, MPUMEHATb ABVKEHUS

NAO0CKOCTU B I'IpOCTEVILLIVIX cnyyasx

6.10

MpMeHATL  MONYYeHHble  3HAHUA Ha TMpPakTUKe —  CTPOUTb
MaTeMaTndyecknue moaenn ana 3afad peaan017| XU3HN 1 NPoBOANTb
COOTBETCTBYKOWLIMNE  BbIHUCNEHUA C  TMPUMEHEHUEM I'IO,CI,OﬁVIﬂ n

TPUFOHOMETPUYECKNX  (OyHKUMIA  (MONb3ysicb, [Ae HeobXxoamMmo,
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KaJIbKY/IITOPOM)
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NMPOBEPAEMBbBIE 3JIEMEHTbI COOEP>XAHUA

7 KNNACC
Kog MpoBepseMblil 3N1EMEHT COAepXXaHUA
6 "eomeTpua
HavanbHble NOHATUSA reomMeTpun. ToUKa, NpaAMas, 0TPe3oK, NyYy. Yron. Bugsbl
6.1 yrnoBs. BepTukanbHble M CMeXHble Yrnbl. buccekTpuca yrna. JlomaHas,
MHOrOYronbHUK. [apannenbHOCTb 1 NepPneHANKYNAPHOCTL NPAMbIX
CummeTpuyHble  ¢urypbl. OCHOBHble CBOWCTBA OCEBOW  CUMMETPUM.
0.2 [MprMepbl CUMMETPUN B OKPY>KatoLLEeM MUpe
OCHOBHble MOCTPOEHUAA C MOMOLLBIO LUMPKYNA W NIMHENKW. TpeyronbHUK.
03 BbicoTa, MeanaHa, buccekTpuca, Mx CBOMCTBA
PaBHOGEAPEHHbIA 1 PaBHOCTOPOHHWUIA  TPEYrofbHWKW.  HepaBeHCTBO
o4 TPeyronbH1Ka
CBoiicTBa W MNPU3HaKM pPaBHOGELPEHHOro  TPeyrosibHuka. [pu3Haku
0 paBeHCTBa TPEYro/bHNKOB
CBolicTBa 1 NpU3HaKK NapaiieNibHbIX NpaMbix. CyMma yrioB TpeyrosibHUKa.
00 BHeLUHWe yrbl TpeyrosibHuKa
MpsAMOYrofibHbIA  TpeyronbHWK. CBOWCTBO  MefuaHbl  NPSIMOYTO/bHOMO
TPEYyrosibHMKa, NpPOBefAEHHOW K  runoTeHyse. [pu3HakM  paBeHCTBa
o1 MPAMOYTOJ/IbHbIX TPEYrobHUKOB. MPAMOYTo/bHbIA TPEYroibHWUK C Yr/iIoM B
30°
HepaBeHCTBA B TreOMETPUN: HEpPaBeHCTBO TPEYro/ibHNKA, HepaBeHCTBO O
6.8 0JIMHE  /IOMaHOi, TeopemMa O 6ofbliemM yrne W 60Mblueli  CTOPOHe
TpeyronsbHuKa. MepneHANKYNap 1 HakIoHHas
6.9 eomeTpnyeckoe MeCTO ToueK. buccekTpuca yrna w  CepeamHHbIN
' nepneHanKynsap K 0TpesKy Kak reoMeTpuyeckne Mecta ToHeK
OKpY)XHOCTb M Kpyr, XopfZa W [uameTp, MX CBOicTBa. BsavmHoe
6.10 pacrofiokeHne OKPY>KHOCTM W npsAMOW. KacaTenbHasd W cekyllas K
OKPY>KHOCTU
6.11 OKpy>HOCTb, BNUcaHHasa B yrona. BnucaHHad M onmcaHHas OKPY>XXHOCTW
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TpeyronbHuKa

8 K/TACC
Kog MpoBepseMblil 3N1EMEHT COAepXXaHUA
6 "eomeTpua
6.1 YeTbIpéXyronbHUKW. Mapannenorpamm, ero npusHaku 1 CBOMCTBa
6.2 MpsMOYronbHUK, pOMO, KBaAparT, X NPU3Hakuy 1 CBOMCTBA
Tpaneuus, paBHO60Kas Tpaneuus, eé CBOMCTBA U NPU3HaKW. [psmoyronbHas
03 Tpaneuus
MeToa yaBOoeHUs MeduaHbl. LleHTpanbHad cummeTpuda. Teopema Paneca u
o4 Teopema 0 NPOMNOPLMOHaNIbHbLIX 0TPe3Kax
6.5 CpefHue NMHWUM TpeyronbHKKa 1 Tpaneummn. LieHTp macc TpeyronbHuKa
Mopobre TpeyrosibHUKOB, KO3MULMEHT nogobus. TMpusHakum nogobus
00 TPeyronbHMKOB. MpumeHeHWe NoLo6UA NPY peLLeHn NPaKTUYECKMX 3a4aq
dopmy/bl AN NAOWAAW TPeyronbHWKa, napansienorpamma, pomba u
o7 TpaneLmm
CsoiicTBa nnowager reomeTpuueckux uryp. OTHOLWEHWE niowanei
o8 NoA06HbIX QUryp
BbluncneHve nnowasieil TpeyroibHUKOB M MHOFOYTO/IbHUKOB Ha K/eTyaToi
0.9 6ymare
6.10 Teopema [Mudparopa. lNNprMeHeHWe TeopeMmbl [ugaropa npu  peLeHun
' NpPakTUYecKmx 3agay
CUVHYyC, KOCWHYC, TaHreHC OCTPOro yrfia npsAMOoyrosibHOro TPeyrofibHUKa.
6.11 OcHOBHOE  TPUIOHOMETPMYECKOE  TOXKAECTBO.  TPUrOHOMETpUYecKue
(hyHKumm yrnos B 30°, 45° n 60°
BrincaHHble U LeHTpasbHble YI/bl, Yo MeXA4y KacaTeNbHOW W XOPAOW.
o1z Yrnbl MeXay XopAaMun 1 CeKyLLMMN
6.13 BnicaHHble 1 oncaHHbIE YETbIPEXYTOIbHUKMN
6.14 B3avMHOe pacnonoxeHne [BYX OKPY>XHOCTe. KacaHue OKpY>XHOCTEN.

O6Lwe KacaTe/lbHble K ABYM OKPYXXHOCTSAM

9 KJTACC
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Kopg MpoBepsieMblil 3/1EMEHT COAepPXKaHNSA
6 "eomeTpua
CwnHyc, KocuHyc, TaHreHc yrnos ot 0 go 180°. OCHOBHOe TPUroHOMETPUYECKOE
o TOXJeCTBO. POpMY/bl NPUBELEHUA
PelleHne TpeyronbHUKOB. TeopeMa KOCUHYCOB U TeopemMa CUMHYCOB. PelleHue
6.2 NMPaKTUYeCKMX 3agay C WUCMo/b30BaHMEM TeOopeMbl KOCMHYCOB W TEOpeMbl
CUHYCOB
6.3 MpeobpasoBaHme Nogo6us. Mogobue COOTBETCTBEHHbIX 3/1EMEHTOB
Teopema 0 Npov3BeLeHNN OTPE3KOB XOp[, TeOpPeMbl O NPON3BEAEHUN OTPE3KOB
o4 CeKyLLMX, Teopema 0 KBafpare KacaTe/lbHOA
Bektop, AgnvMHa  (MoAaynb) BEKTOPA, COHanpaB/ieHHble  BEKTOPbl,
MPOTMBOMO/IOXXHO  HanpaBfieHHble  BEKTOPbl, KOM/IMHEapHOCTb  BEKTOPOB,
0> paBeHCTBO BEKTOPOB, Onepauuy Haf BeKTopaMu. Pa3fnoxeHve BeKTopa no Asym
HeKO//IMHeapHbIM BeKTOpam
KoopavHatel BekTopa. CKansgpHOe Mpov3BefeHne BEKTOPOB, NMPUMeHeHue ANs
00 HaxX0XXeHWs A/INH N YI0B
[eKapToBbl KOOPAUHATLI Ha M/IOCKOCTU. YPaBHEHUS NPSMON U OKPYXXHOCTU B
6.7 KoopamHaTtax, nepeceveHvie OKpY>XHOCTel 1 npamMbiX. MeTof KoopauHaT 1 ero
NPYMEHEeHNe
6.8 MpaBunbHbIE MHOTOYTONbHUKM
[nviHa oKpyXXHOCTW. ["pafycHas 1 paguaHHaa Mepa yrna, BbluucneHve 4nmH gyr
09 OKPY>KHOCTeV
6.10 Mnowanb Kpyra, CEKTopa, CermeHTa
5.11 [BWKEHNS NMOCKOCTM W BHYTPEHHWE CUMMeTpun ¢uryp (3nemeHTapHble

npeacTaeneHus). MapannenbHblid nepeHoc. MoBopoT
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NMPOBEPAEMBbBIE HA OI' 3 N0 MATEMATUWKE TPEBOBAHNA K
PE3Y/IbTATAM OCBOEHWA OCHOBHOW OEPA30BATE/IbHOW
NMPOIrPAMMBbI OCHOBHOI'O OBLLLIEI' O OBPA3OBAHUNA

Kopg
NpoBepseMOro
TpeboBaHWS

MpoBepsieMble TpeboBaHMSA K NPeAMeTHbIM pesy/ibTaTam
0CBOEHWSI OCHOBHOM 06pa3oBaTe/IbHOM MporpaMmMbl OCHOBHOIMO
o6uyero obpasoBaHus Ha ocHoBe PITOC

YMeHMe OnepupoBaTb MOHATUAMW: MHOXECTBO, MOAMHOXECTBO,
onepauun Hag MHOXECTBaMM; YMEHVe OMNepupoBaTb MOHATUSMM:
rpad, CBS3HbIA rpad), AepeBo, UMK/, NMPUMEHSTb MX MPU PeLleHnn
3a/ja4; YMeHVe W1CMob30BaTh rpainyeckoe NpeAcTaBneHe MHOXECTB
QNS ONUCaHMA peasbHbIX MPOLECCOB W ABMEHWIA, NPU peLLeHnn 3aaad
13 APYrux y4e6HbIX NPeAMeTOB

YMeHue onepupoBaTb NMOHATUAMMU: ONpefeneHne, akcuoma, Teopema,
[OKa3aTeNnbCTBO, YMEHWE pPacno3HaBaTb WCTUHHbIE W  JIOXKHbIE
BblCKa3biBaHWA, MPUBOAUTL MNPUMEPbLI N KOHTPMNPUMEPLI, CTPOUTb
BbICKa3bIiBaHWA U OTPpULaHNA BbICKa3blBaHWI

YMeHne orepupoBatb MOHATUAMU: HaTypa/ibHOe 4YMCo, NPOCToe U
COCTaBHOE YMCNO, AeNMMOCTb HaTypasibHbIX  UWCen, MNPU3HaKK
JEeNVMOCTH, Lefloe YMCNo, MOAY/b Yncna, 06blKHOBEHHas Apobb u
JecATUYHas Apobb, CTaHAAPTHBIA BUA YMCNE, PauuoHabHOe YKCNO,
MppaLMoHaIbHOE  UMUCNO0, apU(METUYECKNA KBafpaTHbLIN  KOPEHb;
YMeHWe  BbINOMHATL  AEWCTBMA C  YuCNaMK, CpaBHMBATL U
yrnopagouMBaTb 4Yucna, MPeACTaBAATb YWCMA Ha  KOOPAWHATHOWA
NPAMON, OKPYINATb YWUCNA;, YMeHWe fenaTb MNPUKUAKY W OLEeHKY
pesy/ibTara BblYUC/IEHWI

YMeHve onepupoBaTb MOHATUSAMU: CTeneHb C LeNbiM roKasaTtesieM,
apUMeTUYECKNIA KBafpaTHbIA KOPeHb, MHOFOY/eH, anrebpanyeckas
[po6b, TOXAECTBO; 3HAKOMCTBO C KOPHEM HaTypa/lbHOM CTeneHu
Oonblle eAMHULbI; YMeHMe BbINOMHATL pPacyéTbl Mo hopmynam,
npeobpa3oBaHns  LeNblX, [APO6HO-paLMOHaIbHBIX — BbIPWKEHUIA 1
BbIP&XXEHWUIA C KOPHAMU, Pas3fioXKeHWe MHOro4Y/ieHa Ha MHOXWUTENN, B
TOM 4ucne C UCNonb30BaHMEM (HOPMY/S PasHOCTU KBajpaToB U
KBafpaTta CyMMbl 1 Pa3HOCTU

YMeHue onepnpoBaTb NOHATUAMMW: YNC/I0BOE PABEHCTBO, YpPaBHEHUE C
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OAHOV  MEpPEeMEHHON, 4YMC/IOBOE HEPaBEHCTBO, HEPABEHCTBO C
NepeMeHHOW; YMeHUe pewlaTtb JIMHelHble N KBajpaTHble YpaBHEHUS,
[APO6HO-paLMoHabHble YpPaBHEHUS C OLHON MepemMeHHOW, CUCTEMbI
[BYX JIMHEMHbIX YPaBHEHUN, NIMHEHbIe HEePaBeHCTBA U UX CUCTEMbI,
KBagpaTHble U ApOOHO-pauMOHaNbHble HepaBeHCTBA C  OAHOIA
NepeMeHHO, B TOM YuC/ie NPW peLleHnn 3agad U3 gpyrux npegmeToB
M NpaKTUYeCKMX 3afay; YMeHWe WCMNo/b30BaTb KOOPAMHATHYHO
NPAMYIO 1N KOOPAMHATHYKO MIOCKOCTb NS M300PaXKEHUS PeLIeHNiA
YpaBHEHWi, HEPaBEHCTB U CUCTEM

YMeHne onepupoBaTb NOHATUAMU: (YHKUMS, rpatink yHKLMK, HYK
hyHKLMN, MPOMEXYTKM 3HAKOMOCTOSHCTBA, MPOMEXYTKM
BO3pacTaHusi, YOblBaHMS, HaMbOMbLUee W HaMMEHbLUEe 3HaYeHus
(hyHKUMN; yMeHue ornepmpoBaTb NOHATUSMUA: npsamas
MPOMNOPLUMOHANbHOCTb, NIMHENHAA (PYHKUMS, KBagpaTuyHas yHKLWS,
obpaTHas nNpPoOMNOpPUMOHa/IbHOCTb, Mapabona, runepéona; ymeHue
CTPOUTL rpadky PyHKLIMIA, MCNOMb30BaTh FpaduKK ANs onpegeneHms
CBOICTB NPOLIECCOB M 3aBUCUMOCTEN, ANS peLleHns 3aad 13 apyrmx
YyUYebHbIX NPEeAMETOB W Pea/lbHOM >KWU3HW; YMEHWEe BblpaXaTb
(hopmynamu 3aBUCUMOCTI MeXAY BeNMUYNHaMM

YMeHue orepupoBatb NOHATUAMU: nocnefoBaTe/lbHOCTb,
apumeTMUeckas M TeOMeTpuyeckas  NPOrpeccun;  ymeHue
MCNONb30BaTb CBOMCTBA MOC/EA0BATENILHOCTEN, (POPMY/bI CyMMbI W
06LLEero uneHa Npy pellueHnn 3afay, B TOM 4Yuclie 3ajad 13 Apyrux
Y4YeOHbIX NPeAMETOB U PeasibHOM XXMN3HU

YMeHVe pellaTh 3a[4ayi pasHbIX TUMOB (B TOM YuMCe Ha MPOLEHTHI,
JONM W 4aCTW, [OBWMXKEHMe, pPaboTy, LeHy TOBapoB U CTOMMOCTb
MOKYMOK W YCNyT, Hanoru, 3aaun n3 061acTi ynpasneHus MMUYHbIMMA 1
CEMEVHbIMA  (JMHAHCaMM);  YMEHWe  COCTaBNATb  BbIPAXKEHUS,
YPaBHEHMs, HepaBeHCTBA W CUCTEMbl MO  YCMOBMIO  3adauu,
“ccnefoBaTb NOMyYeHHOe peLleHre M OLEeHMBaTb NpaBAonofo6HOCTbL
MoMyYeHHbIX Pe3y/bTaToB

YMeHune onepupoBatb MOHATUAMM: (Urypa, TOUYKa, OTPE3OK, npsmas,
Nyd, NOMaHasi, yrosi, MHOroyrosibHUK, TpeyrosibHVK, paBHOOeApeHHbI
M PaBHOCTOPOHHWIA TPeYrofbHUKWU, MNPAMOYTO/MbHbIA TPEYrofbHUK,
meamaHa, buccekTpuca WM BbiCOTa TPeYrosibHUKa, YeTbIPEXYroNbHYK,
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napanniesiorpaMm, pom6, NpsAMOYrofbHWK, KBagpaT, Tpaneuus;
OKPYXXHOCTb, KpYyr, KacaTe/lbHasi; 3HAaKOMCTBO C MPOCTPAHCTBEHHbIMM
durypamy; ymeHue pellaTb 3agayun, B TOM YuCfie U3 MOBCEAHEBHOM
YKW3HW, Ha HaxOX[eHVe reoMeTPUUYECKNX BENIMUMH C MPUMEHEHUEM
M3YYeHHbIX CBOWCTB (Mryp 1 (hakToB

10

YMeHve onepupoBaTb MOHATUSMMW: PaBEHCTBO (IUryp, PaBeHCTBO
TPEYroNbHIKOB; MapannenbHOCTb U MEePneHANKYNSPHOCTL MPSMbIX,
Yyron Mmexay npsaMbiMK, MeprneHANKYNsp, HakNOHHas, MNPOeKLms,
nogo6ue duryp, Nofo6HbIe TPEYroNbHUKM, CUMMETPUS OTHOCUTE/BHO
TOUKM W MPSMOIA; YMeHWe pacro3HaBaTb PaBEHCTBO, CUMMETPUIO M
nogo6uie quryp, napannenbHOCTb Y NEPNeHANKYNSPHOCTb NPSAMbIX B
OKpY>KatoLLieM Mupe

11

YMeHVe OonepupoBaTb MOHATUSIMU:  A/MHA, PacCTOsHWE, Yron
(BenMuMHa yrna, CUHYC W KOCWMHYC Yrna TpeyrofibHUKa), nnowlafb;
YMEHWE OLeHMBaTb Pa3mepbl NPeaMETOB M 06BEKTOB B OKPYXKAOLLEM
MUpE; YMeHMe TNPUMEHSTb (HOPMynbl NepuMeTpa W naoulaam
MHOTFOYTO/IbHUKOB, A/MHbI OKPY>XHOCTM U NNoWaan Kpyra, obbema
MPsSIMOYFO/IbHOr0 Mapanfenenunena; yMeHue MPUMEHSTb MNPU3HaKK
paBeHCTBA TPEYro/bHNKOB, TEOPEMY O CyMMe YI/0B TPeyrofibHUKa,
Teopemy [ucparopa, TPUTOHOMETPUYECKME  COOTHOLUEHMS — Ans
BbIYMNCIEHNSA ANINH, PACCTOSHWIA, NnoLaaen

12

YMeHve n306paxaTb MAOCKME (Urypbl WM UX  KOMOMHALMW,
MPOCTPAHCTBEHHbIE (UFYPbl OT PYKWU, C TMOMOLLBI YEPTEXHbIX
MHCTPYMEHTOB W  3MEKTPOHHbIX CPEACTB MO TEKCTOBOMY WU
CMMBO/IbHOMY OMUCAHUIO

13

YMeHve  onepupoBaTb  MOHATUSAMW:  MPAMOYrofbHas  cucTema
KOOpAMHAT, KOOpAMHATbl  TOYKM, BEKTOP, CyMMa BEKTOpPOB,
Npoun3BeJeHNe BEKTOPa Ha YMCO, CKaIiPHOe NPOoV3BeieHe BEKTOPOB;
YMEHMe MCNoNb30BaTb BEKTOPbl M KOOPAMHATbI 418 MpefcTaBieHuns
JaHHbIX W pelleHns 3afay, B TOM uuclie W3 ApYruxX Y4yebHbIX
NpeaMeTOB W peasibHON XKN3HW

14

YMeHVe onepupoBaTb MOHSATUSIMU:  CTONGKKOBbIE W KPYrOBblE
avarpaMmbl,  Tabnuubl, cpegHee  apUMETUYECKOoe,  MefuaHa,
HanOOMblLee M HaMMEHbLLEe 3HAYeHWs, pa3Max UMCNOBOro Habopa;
yMeHWe  U3BMeKaTb, WHTEPMNpPEeTUpoBaTb M NpPeo6pasoBbIBaTh
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MHAopMaUMo, NpeAcTaBneHHyl0 B Tabnuuax M Ha Auarpammax,
OTPaXKAtOLLLYH0 CBOWCTBA M XapaKTEPUCTMKN peasibHbIX MPOLIECCOB W
SBMEHUIA; YMeHWe pacro3HaBaTb W3MEHUMBbIE  BENMYMHBI B
OKpY>KatOLLEEM MUpe

15

YMeHWe 0onepupoBaTb MOHATUAMM: C/yYaliHbIA ONbIT (CNy4YaiHbIiA
9KCMEPUMEHT), 3NeMeHTapHOe COoO6bITME (3NEMEHTAPHbLIN  MCXOM)
CMly4yaliHOro OnbITa, C/y4YaiiHOe COO6bITME, BEPOSTHOCTb COOLITUS;
YMEHME HaxO4MTb BEPOATHOCTM C/yYailHbIX COObITUI B OMbITax C
PaBHOBO3MOXHbLIMW  3/1leMEHTapPHbIMK  COBLITUAMUN, YMEHWE peLlaTb
3aflaym MeTofOM OpraHu30BaHHOro nepebopa M C WCMNOMb30BaHWNEM
npaBuna YMHOXEHWSA; YMEHMe OLEeHMBaTb BEPOATHOCTU peasibHbIX
COObITUIA W ABNEHWUIA, MOHWUMATb PO/ib MPAKTUYECKW AOCTOBEPHbLIX U
Ma/10BEPOSATHBIX COOBbITU B OKPY)XKAlOLWEM MUpPe W B XKU3HK;
3HAKOMCTBO C TMOHATMEM He3aBUCUMbIX COObITUIA; 3HAaKOMCTBO C
3aKOHOM 60/1bLUMX YNCEN U €r0 PO/IbI0 B MacCOBbIX ABMEHUSAX

16

YMeHne BblOMpaTh MOAXOAALMIA U3YUYEHHbIN MeToL ANA peLueHus
3afilauun, NpUBOAUTL NPUMEPbI MaTeMaTUYeCKMX 3aKOHOMEPHOCTEN B
NPUPOAE N XM3HKW, Pacrno3HaBaThb MPOsB/IEHNE 3aKOHOB MaTeMaTUKN B
MCKYCCTBE, OMNWCbIBaTb  OTAE/IbHbIE  BbIJAIOLLMECS  Pe3y/bTaTbl,
NnoslyyeHHble B XOfe Pa3BUTMS MaTeMaTMKM KakK HayKu, NPUBOAUTb
npYMepbl MaTeMaTUyYeCKUX OTKPBLITUIA 1 X aBTOPOB B OTEYECTBEHHOM
N BCEMUPHOW UCTOpUA
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NMEPEYHEHb 3JIEMEHTOB COAEP>XXAHUA, NMPOBEPAEMbIX HA OI'3
No MATEMATUKE

Kog MpoBepsieMblil 3/1EMEHT COAepXXaHUs
1 Yucna 1 BbluMCNEHUA
11 HaTtypa/ibHble 1 Lenble yncna. MNMpusHaky 4eNMMOCTU LieTbIX YMCen
OObIKHOBEHHbIE M [eCATUYHble  Apo6W,  MPOLEHTbl,  GECKOHeYHble
L nepuogunyeckune apobu
PaunoHanbHble 4ucna. ApUpMETUYECKMe onepauum C  pauuoHa bHbIMK
L3 ymcnamu
[elcTBUTENbHbIE Yncia. ApUPMETUYECKe onepauun ¢ AeNCTBUTENbHbIMM
L4 yncnamm
MpUGIMKEHHBbIE BbIMUCNEHMS, MpaBWia OKPYINeHWUs, MNPUKMAKA W OLEHKa
Lo pesynbTaTa BbIUMC/eHU]
2 Anrebpanyeckmne BblpaxXeHus
2.1 ByKBeHHbIe BblpaXKeHUs (BbIPXKEHNSA C MepPeMeHHbIMU)
95 CreneHb C UenbiM nokasateneM. CTeneHb C paumoHaIbHbIM MOKa3aTesnem.
' CBoiicTBa CTeNeHN
2.3 MHoOrouneHbl
2.4 Anrebpanyeckas 4pobb
ApudmeTnyecKnii KOpeHb  HaTypa/ibHOW  CTenenw.  [eicTBus ¢
&9 apUPMETNYECKMMUN KOPHAMUN HATYpPa/bHON CTeMneH
3 YpaBHEHUA 1 HepaBEHCTBa
Llenble 1 Apo6HO-paumoHabHble ypaBHeHUS. CUCTEMbI M COBOKYMHOCTU
- ypaBHeHNit
) Llenble 1 ppobHO-paumoHa/ibHble HepaBeHCTBA. CUCTEMbl M COBOKYMHOCTU
3 HepaBeHCTB
3.3 PeLleHne TeKCTOBbIX 3a4au
4 Uncnosble nocnefoBaTe/1bHOCTU
4.1 MocnenoBaTensHOCTH, CNOCO6bI 3aaHns NOCNeA0BaTeIbHOCTEN
4.2 ApnmeTnyeckad W reoMeTpuyeckas nporpeccun. dopmyna  CNOXHbIX
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MPOLEHTOB
5 DYHKLMNM
PyHKUMSA, cnocobbl  3agaHus  QyHKUMK.  pagmk  gyHkumn.  O6nacTb
onpeseneHnst 1 MHOXECTBO 3HaYeHUI yHKUMKU. Hynm yHKLUK. FIpOMeXXyTKu
5.1. 3HAKOMOCTOAHCTBA. [MPOMEXYTKM MOHOTOHHOCTU (PYHKUUWU. MakCcuMyMbl 1
MUHUMYMbI (DYHKUMKW. Hanbonbluee M HaMMeHbluee 3HavyeHve (YHKUMM Ha
MPOMEXYTKE
6 KoopavHaTtbl Ha NpsMoli 1 NAOCKOCTM
6.1 KoopanHaTHas npsamas
6.2 JeKapToBbl KOOPANHATLI Ha MIOCKOCTH
7 "eomeTpusa
7.1 "feomeTpmryeckme nrypbl U UX CBOICTBA
7.2 TpeyronbHuUK
7.3 MHOroyro/sisHUKK
7.4 OKpY>XHOCTb U KpyT
7.5 I3mepeHne reoMeTpruyecKnx BeIMUnH
7.6 BeKTopbl Ha N10CKOCTH
8 BeposaTHOCTbL 1 CTaTUCTUKA
8.1 OnucartenbHas CTaTUCTUKa
8.2 BepoATHOCTL
8.3 KombunHatopuka
8.4 MHoXecTBa
8.5 Mpagbl
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YYEBHO-METOANYECKOE OBECIIEYHEHNE
OBPASOBATEJIbHOI O NMPOLECCA

OBA3ATE/JIbHbIE YHEBHbIE MATEPUVAJIbI 1A YYEHUKA

MaTemaTuka. FeomeTpus: 7 - 9-e Knaccbl: 6a30Bblil YPOBEHb: YUYeOHUK; 14-
n3gaHue, nepepaboraHHoe. / AtaHacsH J1.C., bytysos B.®., Kagomues C.b. n gp. —
M.: TpocBeLleHne, 2024,

METOANYECKWVE MATEPUAJIbI A/TA YUYNTEA

1)baHK 3afaHuMin  and  (OPMUPOBaHWA W  OLEHKN  (DYHKLMOHa/IbHOM
rpamMoTHOCTM 0Oy4arolmMxcsa OCHOBHOM wWKOMbl (59 Knaccbl) [DNeKTPOHHbIN
pecypc]. — Pexxum pgoctyna: http://skiv.instrao.ru/bank-zadaniy/ (gata obpalleHms
12.05.2026);

2) leomeTpusa, 9 knacc. TexHOMOrMYecKue KapTbl YPOKOB MO Y4YeOHUKY
N1.C. AtaHacaHa, B.®. byTtysoBa, C.b. Kagomuesa, E.I'. T1o3HsAKa 1 ap. — Pexxum
poctyna:  https://nsportal.ru/shkola/geometriya/library/2023/10/26/geometriya-9-
klass-tennologicheskie-karty-urokov-po-uchebniku-1 (gata obpatieHuns 12.05.2026);

3)Mnaskos HO.A., Erynosa M.B. TpeHaxép no reometpun. 7 knacc. K
yuebHuKy J1.C. ATaHacsiHa «["eomeTpus. 7-9 Knaccbl». — M.: Ok3ameH, 2021. - 80
C.

4)Mnaskos HO.A., Erynosa M.B. TpeHaxép no reometpumn. 8 knacc. K
yuebHuKy J1.C. ATaHacsHa «["eomeTpus. 7-9 knaccbl». — M.: Ok3ameH, 2021. - 80
C.;

5)naskos HO.A., Erynoa M.B. TpeHaxép no reometpumn. 9 knacc. K
yuebHuKy J1.C. ATaHacsHa «["eomeTpus. 7-9 knaccbl». — M.: Ok3ameH, 2021. - 78
c.;

6) Matematnka. [eometpus: 7—9-e  Kknaccbl:  0a30Bbld  YPOBEHD:
MeTO4MYecKoe nocobue K MPeaMETHOM JIMHMM  Y4eBHMKOB MO reomeTpumu
J1.C. AtaHacsHa, B.®. byTty3osa, C.b., Kagomuesa n ap./ — 2-e u3f., ctep. — M.:
[MpocselleHne, 2023. — 48 c.;

7) JlocTvKeHNe MeTanpeAMETHbIX pPe3ynbTaToB B paMKax M3yyeHus
npeamMeToB  MatemMaTuyeckoro 6n0ka  (OCHOBHOe  o6uwiee  06bpasoBaHue):
metoanyeckue pekomeHgaumm / J1.0. PocnoBa, E.E. Anekceesa, E.B. byLKo; nog
pea. J1.0. Pocnosoil. — M.. OIBHY «WHCTUTYT cTpaternm pasBuTus
obpasoBaHus», 2023. — 73 c.. wun. Pexum pgoctyna: https://edsoo.ru/wp-
content/uploads/2023/12/ meta_matematika_01.pdf (gaTta obpaLueHns 12.05.2026);
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8) Koeanesa [./. TeomeTtpma. 7-9 Knaccbl. TeCcTbl AN TeKYyLero w
obobuwatowiero koHTpond. P®roC. Cepua: B nomowps npenogasatento. —
N3aaTensCeTBo: «Yuutenb», 2020. - 175 ¢.;

9) NenexunHa T.A. NeomeTpusa. 7-9 knaccbl. ONopHbIe KOHCMEKTbI. KtoyeBble
3afaun. ®rocC. Cepua: B nomolyb npenogasatento. — N34aTeNnbCTBO: «YUUTENb,
2020. - 154 c,;

10) Martematuka. Peanmsaumsi Tpe6oBaHMit PIOC OCHOBHOrO 06LLEro
obpasoBaHMA: MeToau4veckoe nocobue pans yumtena / J1.O. Pocnosa, E.E.
AnekceeBa, E.B. byuko; nog pea. J1.0. Pocnosoir. — M.: ®ITBHY «UHCTUTYT
cTparternn pa3suTtus obpaszoBaHusi PAO», 2022. — 264 c.: un. Pexum goctyna:
https://edsoo.ru/ wp-content/uploads/2023/08/MATEMATWKA.-Peanu3aumns-
TpeboBaHNn-PrOC-O00.pdf (nata obpawleHms 12.05.2026);

11) ONeKTPOHHbIN  GaHK  3afaHuii AN OUEHKM  (DYHKUMOHa/IbHOM
rpaMoOTHOCTU [DNeKTPOHHbIA pecypc]. — Pexxum goctyna: https://fg.resh.edu.ru/
(naTa obpawleHna 12.05.2026).

LINDPPOBbLIE OBPASOBATEJIbHbBIE PECYPCbI 1 PECYPCbI
CETU NMHTEPHET

1.  OnekTpoHHble  06pas3oBaTeflbHble  Pecypcbl,  AOMYyLIEHHble K
MCMO/Ib30BAHNIO MPU  peasin3aunun MMEKLWNX rocyAapCTBEHHYHO aKKpeauTauuio
obpa3oBaTe/ibHbIX NPOrpaMM Hava/bHOro 06LLero, OCHOBHOIO 06LLEro, CpeaHero
obuiero obpasosaHMs nprkazom MuHnpoceeleHnsa Poccunm ot 23.07.2025 Ne 551

- Matematnka. [eomeTpusa, 7 (8,90 «knacc. - OrAOY BO
«["0CyjapCTBEHHbIN YHUBEPCUTET NPOCBELLEHNSA;

- Martematuka. Meometpus. VIHTepakTuBHble 3aaaHus. 7 (8,9) knacc. — OO0
«CKaeHr»;

- Marematuka. 5 - 9 knaccel. — FTAOY BO MIT1Y;

- Martematuka. Neometpus. 7 (8,9) knacc. Liuposas paboyas TeTpadb. —
AO «M3patenscTBo «[1pocBeLleHnes;

- Teometpua 7 (8,9) knacc (6a30Bblii ypoBeHb). — OO0 «MobuibHoe
AnekTpoHHoe O6pa3oBaHme;

- [JomawHune 3apaHusa. [eomeTtpua. 7-9 knacc. - AO «U3paTenscTBo
«[l'pocBeLleHne»;

- MaremaTtnka. KoHTposibHble paboTbl. VIHTepakTuBHbIe 3afaHus. 7 (8,9)
Knacc. — OO0 «CKaeHr»;
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- TecToBble ynpaxHeHuss no reometpum and 7 (8,9) knacca. — OO0O
«Yun.py»;

- TecToBble ynpaxHeHns O3 no matematuke. 9 knacc. — OO0 «Yuun.py»;

- ONEKTPOHHbIN y4ebHMK Mo matematuke. 5 - 9 knacc. — OO0 «Yun.py»;

- OKO BIMP KWM. Matematnka. 7 (8) kmacc. — OO0 "OK3AMEH-
MEANA»;

- O6nako 3HaHuin. MoarotoBka K OI9. Martematuka, 9 knacc. — O0O
«PUN3INKOH».

2. OTKpbITbIE 06LLEe0CTYMHbIE 06pa3oBaTe/lbHbIE MaTepuasibl, pa3MeLLeHHbIe
Ha MH(OPMaLMOHHO-06pa3oBaTe/bHbIX NopTasiax:

- https://uchitel.pro/ - Yuutensllpo. KoHCNeKTbl M TecTbl MO MpeameTy
«["eomeTpus». N3ydeHne M'eomeTpun Lwar 3a waroM. OHMaH-y4ebHmK. 7-9 Knacc;

- https://resh.edu.ru/subject/17/ - PoccuiAckas  3MeKTPOHHas  LUKONa.
"'eomeTpus. 7-9 Knacc;

- https://m.edsoo.ru/ - Bubnnoteka UNPPoBoro obpa3oBaTe/IbHOr0 KOHTEHTA
(Bnbnnoteka LLOK);

- https://expeducation.ru/ru/article/view?id=7181 - MexxayHapoaHbIi1
XXYPHa/T 3KCnepuMeHTa/lbHOro o06pas3oBaHus. [eomeTpuyeckoe o06pa3oBaHVE B
POCCUINCKOW LUKOJE;

- https://geometry2006.narod.ru/ - COBPEMEHHbIA Y4eOHO-METOANUYECKUN
KOMIM/IEKT NO reoMeTpum Ans 5-11 Knaccos;

https://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/ - baHk
3afaHuiA. MatemaTyeckas rpaMoTHOCTb. 5-9 Knacchl;

https://etudes.ru/etudes/ - MaTemaTnyeckme 3TioAbl (3aHUMAaTE/bHbIE
3afjauun, CHOXeTbl 1 np.).




