IIpuaoxkenune k OOII OO0

MyHununaabHoe Ka3éHHoe 001e00pa3oBaTe/ibHOE YUpexKIeHue

ByT'lI/IHCKaH CpeaHsast 06m606pa30BaTe.ﬂbHaﬂ HIKO0J1a

Pabouasi nporpamma yyeOHOro mnpeamera
«Marematuka ('EOMETPUSA)»

7-9 knacenl



INOACHUTEJIBHAA 3ATINCKA

"eoMeTpusi KaK OfMH M3 OCHOBHbIX Pa3fefioB LUKO/bHON MaTeMaTuKN, UMEOLMIA CBOEN
Lefblo 06ecneynTb W3yyYeHMe CBOMCTB M pasMepoB (Mryp, MX OTHOLIEHWA M B3aUMHOE
pacronioXeHne, OMWPaeTCA Ha JIOTMYECKYH, [O0KasaTe/lbHYl NWHWI. LIeHHOCTb M3yyeHus
reoMeTpun Ha YpOBHe OCHOBHOIO 06LLEro 06pa3oBaHMA 3aKN0YaeTCA B TOM, UTO 06yyatoLMiics
YUnTCA MNPOBOAUTL [O0Ka3aTeflbHble PAaCCYyXKAEHWUA, CTPOUTb JIOrMYecKne YMO3aK/IloUeH s,
[0Ka3blBaTb WCTUHHbIE YTBEPXAEHUA W CTPOUTb KOHTPMNPUMEPbLI K JIOXKHbIM, MNPOBOAUTH
pacCy>XeHns «0T NPOTUBHOr0», OT/IMYaTL CBOMCTBA OT MPU3HAKOB, JOPMYNMpPoBaTb 06paTHbIE
YTBEPXAEHUS.

BTopoli Uenblo U3y4YeHUsi TeOMETPUMN ABNSIETCS UCMOMb30BaHME eé KaK MHCTPYMeHTa npw
PeLUEHUN Kak MaTemMaTU4ecKuX, TakK U NpakTUYecKMX 3afa4y, BCTPeyalowmxcs B peasbHOM
XN3HW. OB6yYaloLMIACA [O/MKEH Hay4uUTbCA OMpPefenuTb FeOMeTPUYECKYID (Urypy, onucatb
CI0BaMUN [aHHbIA YepTEX WU PUCYHOK, HalNTW MNowajb 3eMeflbHOro y4yacTka, paccuutarb
HeoOXOAUMYIO AJIMHY OMTOBOJ/IOKOHHOIO Kabens wny Tpebyemble pasMepbl rapaxa [Ans
aBTOMOOMNA. DTOMY COOTBETCTBYET BTOPas, BbIYUC/UTENbHAA SIMHUA B U3YYEHUN TEOMETPUN.
Mpy  peweHMn 3afay  MPaKTMYECKOro  XapakTepa OOy4aloLMACA  yuumTcs  CTPOUTH
MaTemMaTuyeckne MOAENN pPeaslbHbIX >KU3HEHHbIX CUTyauuil, MPOBOAWUTL BbIYWCIEHNA W
OLleHMBaTb afeKBAaTHOCTb MOJTY4eHHOro pesynbTara.

KpaiiHe BaKHO MOAYEPKMBATb CBA3WM FEOMETPUU C APYrMMU y4ebHbIMK npeaMeTamiu,
MOTMBMPOBaTb  WMCMOMb30BaTb  OMpefenieHnss  FeoOMEeTPUYECKUX  uryp 1 NOHATUN,
[EMOHCTPMPOBATL NPUMEHEHWE MOJTYYEHHbIX YMEHWNIA B (IU3MKe N TEXHUKE. DT CBA3M Hambosee
APKO BUHbI B TeMaxX «BeKTopbl», «TPUroHOMETPUYECKME COOTHOLLIEHUA», «METO[, KOOpANHAT»
n «Teopema Mudparopa.

YuebHbIli Kypc «["eOMeTpus» BKIOYAET CNeAyHLMe OCHOBHble pasfenbl COLepXKaHus:
«CeomeTpuyeckne GUrypbl M WX CBOWNCTBa», «M3MepeHMe TeOMEeTPUYECKMX BEUUNHY,
«[1eKapToBbl  KOOPAWHATbI  Ha  MNJIOCKOCTW»,  «BekTopbl»,  «[BMXKEHWUA  MIOCKOCTU»,
«[MpeobpaszoBaHmsa NoL06OUS».

Ha n3yyeHue y4yebHOro kypca «Ireometpus» otsogutca 204 yaca: B 7 Knacce — 68 yacos
(2 yaca B Heflento), B 8 Knacce — 68 yacoB (2 yaca B Hefento), B 9 knacce — 68 yacos (2 yaca B
Hefeno).



BOCIIMTATEJIbHBIA KOMIIOHEHT COAEPKAHUS PABOYEN
ITPOI'PAMMBbI

BocnutaTenbHbIn noTeHUman npegmeTa «eoMeTpus» peasin3yeTcs B COOTBETCTBUM C
OCHOBHbIMW  HanpaBNeHUAMW BOCMMTATENIbHON  [eATeNbHOCTM WM B COOTBETCTBUM C
Mporpammoii BocnutaHns MKOY ByTunHckas COLL.

Ypoku  anrebpbl  npu3BaHbl  pewatb  3a4ayn  00yyeHusi,  OMpeaenéHHble
rocyapCTBEHHON nNpoOrpaMmon, W 3afadnm BOCMUTAHUA  JIMYHOCTM  MOAPAcTatoLLEro
MOKOJIEHNS B HEPA3PbIBHOM €4NHCTBE.

Pea3aums negarornyeckumm paboTHMKaMKM BOCMUTATENbHOIO MOTeHUMana YPOKOB
reoMeTpuaA nNpeanonaraeT cneaytoLLee:

- YCTaHOB/IEHUE [0BEPUTENbHBIX OTHOLLEHUI MeXJy Mnefaroruyeckvm paboTHUKOM K
06yyaroLwmMmMmncs, Cnoco6CTBYOLLMX NO3UTUBHOMY BOCMPUATUIO 06YyYaroLLMMmca TpeboBaHWin 1
npocbb nefarornyeckoro paboTHUKaE, NPUBNEYEHNIO UX BHUMaHUS K 0BCYXLAeMOi Ha ypoke
MH(OpMaLIMK, aKTUBM3aLMM MO3HABATENbHOM [eATeNIbHOCTY;

- No6yXaeHre 0bydaroLmxcs cobno4aTh Ha YPOKe O6LLENPUHATLIE HOPMbI MOBELEHNS,
npasuna OOLLEHNA CcO CTaplwmMmy  (NefarorMyeckuMy  paboTHMKaMM) U CBEPCTHUKAMK
(obyyaroLmmMmcs), NPUHLMUMBLI YH4eBHON ANCLMNINHBI 1 CaMOOPraHun3aLmm;

- NPUBNEYEHNE BHMaHMS 00YYatoLLMXCA K LLEHHOCTHOMY acneKTy 13yvaembIX Ha YpoKax
SBNEHWNIA, OpraHm3aLmns nx paboTbl C NONY4aEMON Ha YPOKe CoLMaibHO 3HAYNMO MHOpMaLImei
— VHALMMPOBaHME ee 0OCYXAEHMS, BbICKa3blBaHMS 00YYalOLLMMWUCS CBOEr0 MHEHUS MO ee
MoBoAY, BbIpabOTKM CBOEr0 K HEl OTHOLLIEHWS,

- MCNONb30BaHMe BOCMMTATE/IbHbIX BO3MOXHOCTEN COAepXaHWs y4ebHOro npegmeta
yepes AEMOHCTpaUMIo 06y4atoLMca MPYMEPOB OTBETCTBEHHOMO, MPaXXAaHCKOro MOBeAEHUs,
MPOSAB/IEHNA YeN0BEKOIOOUA N L06pOCepAeYHOCTI, Yepe3 Noabop COOTBETCTBYHOLWMX TEKCTOB
AN YTeHWs, 3afay ANA peLLeHns, NPpo6eMHbIX CUTyauuii Ans 06CyXaeHNs B Knacce;

- MNPUMEHEHWE Ha YPOKE WHTEPaKTMBHbLIX (HOPM paboTbl C  06YYatOLUMICS:
WHTENNEeKTYabHbIX UIP, CTUMYNMPYIOLMX MO3HABATe/IbHYD MOTUBALMIO  0GYYatoLLMXCS;
[AVIAKTUYECKOro TeaTpa, rfe NoNyyeHHble Ha YPOKe 3HaHWS 06bIrpbIBAKOTCA B TeaTpasibHbIX
MOCTaHOBKaxX; [WCKYCCUIA, KOTOpble AatoT 06y4yaloMMCs BO3MOXHOCTb MPUOBPECTM OMbIT
BEfIeHUsI KOHCTPYKTUBHOIO AMasora; rpyrnnoBoii pa6oTbl MAK paboTbl B Napax, KOTopble yyar
KOMaH/IHOVA pa6oTe 1 B3aMMOAECTBIMIO C APYrMMU AETbMMU;

- BK/IHOUYEHVE B YPOK UrPOBbIX MPOLieAyp, KOTOpble NOMOraloT NoAAepXaTb MOTVBALIO
06YYatoLLMIXCS K NMOMYYEHNIO 3HAHWIA, HANKMBAHMIO NMO3UTUBHBIX MEXX/TMYHOCTHBIX OTHOLLIEHWI
B K/lacce, NOMOratoT YCTaHOB/IEHUIO A06POXKeNaTeNlbHOM aTMOC(epbl BO BPEMS YPOKa;

- opraHusauus LWegCcTBa MOTUBUPOBAHHLIX U 3PYAMPOBAHHbLIX 0BYYalOLLMXCS Haf WX
HeyCreBaloLWyMI  OJHOK/MACCHUKaMK,  [Alolero WM COLMa/bHO  3HAYMMbIA  OMbIT
COTPYAHWUYECTBA 11 B3aUMHOi MOMOLLN;

- VHMLMMPOBaHME W MOAAEPXKKA MCCNefoBaTeNbCKOW AesTeNbHOCTM 06yqaroLmMXcs B
pamKax peanu3auyn UMM UHAVBUAYaNbHbIX W TPYNMNOBbLIX MCCNeN0BaTeNbCKUX MPOEKTOB, YTO
[acT  00y4arolymcs BO3MOXHOCTb  NMPUOOPECTU  HABbIKM  CaMOCTOSTENIbHOTO  PeLleHus
TEOPETNYECKO NPOGNEMbI, FEHEPUPOBAHMS 1 O(HOPMIIEHNS COBCTBEHHbIX UAEH, YBAXKNTENBHOTO
OTHOLLEHUS K YyXUM uniesm, odopmyieHHbIM B paboTax [Apyrux WCCNefoBaTeneil, HaBbIK
My6INYHOTO BICTYN/IEHUS NEpef ayAUTOPUEN, apryMeHTUPOBaHWS 1 OTCTaMBaHMs CBOE TOUKU
3peHus.



Pe3ynbTaTbl €ANHCTBA Y4EOHOW 1 BOCMUTATENIbHOW AEATENIbHOCTU OTPAaXXEHbI B pa3dene
pabouyeii nporpamMmmbl «JIMYHOCTHbIE Pe3yNbTaTbl U3yYeHUs y4ebHOro npegmeTa «eoMeTpus»
Ha YpOBHE OCHOBHOIO 06LLEero 06pasoBaHmsI».



COJEP)KAHUE OBYYEHUA
7 KJIACC

HavanbHble MOHATUA reoMeTpumn. Touka, npsMas, OTpPe3oK, Nyd. Yron. Buabl yrnos.
BepTukanbHble M CMeXHble yrnabl. buccektpuca yrna. JlomaHasi, MHOrOYro/fibHUK.
MapannensHoCTb U NeprneHanKYNAapHOCTb NPAMBbIX.

CuUMMETpUYHbIE Urypbl. OCHOBHbIE CBOIMCTBA OCEBOI CUMMETPUK. MprUMepbl CUMMETPU
B OKpY>KatoLLem Mupe.

OCHOBHble MOCTPOEHUS C MOMOLLbIO LMPKYNS W IMHENKN. TpeyrofbHUK. BbIcoTa,
MefnaHa, buccekTpuca, X CBOMCTBA.

PaBHOGEPEHHbIN 1 PaBHOCTOPOHHWIA TPEYroNbHUKN. HepaBeHCTBO TpeyrofibHUKa.

CsoiicTBa ¥ MNpU3HaKM paBHOOEAPEHHOr0 TpeyrosibHuka. [lpusHakM paBeHCTBa
TPeyronbHNKOB.

CsolicTBa 1 NpU3HaKy napainenibHbIX NpambiX. CymMma yrfioB TpeyrosibHuka. BHelHue
YINbl TPEYronbHNKA.

MpAMOYro/ibHbIA  TPeyronbHWK. CBOWCTBO MefMaHbl MPAMOYro/IbHOTO TPEYro/ibHUKa,
NPOBeAEHHON K runoTeHy3e. T[lpuM3HaKM paBeHCTBA MPAMOYrO/IbHbIX  TPEYro/lbHUKOB.
[MpAMOYronbHbIA TPEYrobHKK ¢ yriom B 30°.

HepaBeHCTBa B reOMeTpUn: HEPaBEHCTBO TPeYro/ibHUKa, HEPaBEHCTBO O A/IMHE JTIOMaHOM,
Teopema 0 60/bLIeM yrie 1 60/bLLUER CTOPOHE TPeyrofibHNKa. MNepneHAnKYNsap U HaKOHHAS.

CeoMeTpMyecKoe MeCTO TOYeK. buccekTpuca yrna v CepeauHHbIA NepneHanKynsap K
OTpPe3sKy Kak reoMeTpuyeckre Mecta TOYeK.

OKpY)XHOCTb M Kpyr, Xopfa W AvameTp, UX CBONCTBa. B3avMHOe pacronoxeHue
OKPY)XHOCTM ¥ NpsMOI. KacaTeflbHasa M cekylas K OKPY>XXHOCTU. OKPY>KHOCTb, BMNMUCaHHas B
yron. BnvcaHHas 1 onmcaHHas OKPY>KHOCTU TPeyronbHUKa.

8 KUIACC

UeTbIpéxyronbHUKW. [Mapannenorpamm, ero npusHakM M cBOWCTBA. YacTHble cnydau
napannenorpaMMoB (NPAMOYro/ibHUK, pom6, KBagpar), UX NPU3Haku U CBOMCTBA. Tpanewus,
paBHOOO0Kan Tpanewums, eé CBOMCTBA M NpU3HaKu. MNpamMoyrosibHas Tpanewyus.

MeTog, yaBoeHUs mMefuaHbl. LleHTpanbHaa cummeTpus. Teopema Paneca U Teopema O
MPOMOPLMOHA/IbHBIX OTPe3Kax.

CpegHvie NIMHUKN TPeYro/ibHUKa U Tpaneuun. LIeHTp macc TpeyronbHuKa.

Mofobre TpeyrosibHUKOB, KO3AP(UUMEHT nogobus. MpusHakm nogobus TpeyrosibHUKOB.
MprMeHeHWe NoA06UA NPU peLleH NPaKTUYeCKNX 3aay.

CsoiicTBa nowaneii reoMeTpuyecknx uryp. ®opmysbl 418 NAOWaau TPeYrofibHUKa,
napannenorpamma, pomba n Tpaneummn. OTHOLLEHME NAoLaaen Nof06OHbIX (Uryp.

BbluvcneHve nnoLwageli TpeyrosibHNUKOB M MHOTOYro/lbHUKOB Ha K/ieTyaton bymare.

Teopema [Muparopa. MNMpumeHeHWe Teopembl [Mudaropa Npy peLleHnn NPakTUYeCKUX
3ajau.

CUWHYC, KOCMHYC, TaHreHC OCTPOro yrna npsMOYrofibHoro TpeyronbHuKa. OCHOBHOe
TPUrOHOMETPUYECKOE TOXAECTBO. TpUroHomeTpuyeckme yHkummn yrnos 8 30, 45 n 60°.

BnuncaHHble ¥ LeHTpanbHbIe YI/bl, Yrofl MeXay KacaTeflbHOM WM XOPLOW. YT/bl MeXay
xopZamm 1 cekywMMW. BnucaHHble W OMWCaHHblE  YeTbIPEXYroNbHUKW.  B3aumHoe
pacnosnoXxeHue [ABYX OKPYXXHOCTe. KacaHue OKpyxxHocTeil. O6Lime KacaTe/lbHble K [ABYM
OKPY>KHOCTAM.



9 KJIACC

CuHyc, KocuHyc, TaHreHc yrnos ot 0 po 180°. OCHOBHOE TPUrOHOMETPUYECKOE
TOXAecTBO. POpPMY/ bl MPUBELEHUS.

PelleHne TpeyronbHMKOB. TeopeMa KOCUMHYCOB W TeopemMa CUHYCOB. PelleHue
NPaKTUYECKMX 3a7a4 C UCNONb30BaHEM TeOPeMbl KOCHYCOB U TEOPEMbI CUHYCOB.

MpeobpasoBaHue Nogo6ms. Mogobme COOTBETCTBEHHBIX 3/1EMEHTOB.

Teopema 0 Npoun3BefeHUN OTPE3KOB XOpPZ, TEOPeMbl O NPOU3BEAEHUN OTPE3KOB CeKYLLUX,
Teopema 0 KBagpaTe KacaTe/lbHOW.

Bektop, A/ivHa (MOLYNb) BEKTOpa, COHanpaB/ieHHble BEKTOPbl, MPOTUBOMOMOXHO
HarpaBs/ieHHble BEKTOPbl, KO//IMHEAPHOCTb BEKTOPOB, PaBEHCTBO BEKTOPOB, Onepauun Hag
BeKTOpamu. Pa3fioXkeHne BeKTopa No ABYM HEKO/I/IMHEApHbLIM BEKTOpaM. KoopanHaTbl BEKTOpa.
CkanspHoe NpounsBefeHne BEKTOPOB, MPUMEHEHWE 415 HAXOXAEHUA AJIUH U YT I0B.

[lekapToBbl KOOpAMHATbl Ha MJIOCKOCTW. YpaBHeHUs MPAMOA W OKPYXXHOCTU B
KOOpAuHaTtax, nepeceveHne OKPY>XXHOCTe 1 NpaMbIX. MeTog KOOpAMHAT U ero NpyMeHeHMe.

[MpaBubHbIE MHOTOYTO/IbHUKKW. [NnHa OKPY>XXHOCTW. ["pagycHaa v pagmaHHas Mepa yrna,
BblUMC/IEHME ANVH AYr OKPY>KHOCTel. Mnowaab Kpyra, CeKTopa, CermMeHTa.

[BVXeHNS NNOCKOCTU U BHYTPEHHME CUMMETPUK (PUTYpP (3/1EMEHTAPHbIE NPeLCTaBIeHNs).
MapannensHblii nepeHoc. MoBopoT.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI YYHEBHOI'O
KYPCA «'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHoCcTHBIE pe3yJbTaThl OCBOEHWA MporpaMmbl y4ebHOro kypca «Ieometpus»
XapakTepusyrTcs:

1) naTpuoTHyecKoe BOCIIUTAHHE:

NPOSIB/IEHNEM WHTEpeca K MPOW/IOMY W HACTOAWEMY POCCUMACKOW MaTemaTuku,
LEHHOCTHbIM OTHOLUEHMEM K [JOCTVDKEHUSAM POCCUMACKMX MaTemMaTWKOB W  POCCUIACKOM
MaTeMaTUYeCKOIA LLIKO/Ibl, K MCMONb30BAHWIO 3TUX JOCTUXKEHWI B APYTUX HayKax U NPUKNagHbIX
cthepax;

2) rpa:KIaHCKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

FOTOBHOCTbIO K BbIMOSHEHUIO 0053aHHOCTEN rpaXkhaHWHa W peasm3auuMy ero npas,
MpeLCcTaB/IeHneM O MaTeMaTUYeCKMX OCHOBax (YHKLUMOHMPOBAHUS pPa3/IMyHbIX CTPYKTYP,
SBNEHWI, Npoueayp rpaxaaHCKoro obuiectsa (HarnpyvmMep, BblIOOPbI, OMPOCLI), TOTOBHOCTHLIO K
06CYXXAEHMIO 3TUYECKUX MNPO6/eM, CBA3aHHLIX C MPaKTUYECKUM MPUMEHEHVEM LOCTUXXEHUI
HayKu, 0CO3HaHMEM BXXHOCTU MOPa/IbHO-3TUYECKMX MPUHLMMOB B AeATEIbHOCTU YYEHOT0;

3) Tpy10BO€ BOCIIUTAHUE:

YCTaHOBKOW Ha aKTUBHOE y4acTue B pPeLUeHWM MPakTUYeCKMX 3afay MaTemaTvyecKou
HanpaBNeHHOCTMW, OCO3HaHMEM BaXXHOCTM MaTeMaTUYeCcKOro 06pa3oBaHns Ha NPOTSHXKEHUN BCei
XKWU3HW 4Na YCNeWwHOW NpoMeccnoHa/IbHOW AesTeNbHOCTU U Pa3BUTMEM HEOOXOAMMbIX YMEHUMN,
OCO3HaHHbIM BbIGOPOM M MOCTPOEHMEM WHAMBMAYaNbHOW TpaekTopuu 06pa3oBaHns U
YXV3HEHHbIX NaHOB C YYETOM /INYHBIX MHTEPECOB M 0OLLLECTBEHHbIX NOTPEOHOCTEN;

4) acTeTHYECKOE BOCIUTAHUE:



CMOCOGHOCTLIO K 3MOUMOH&/IbHOMY M 3CTETUYECKOMY BOCMPUATMIO MaTemMaTUY4ecKmnx
06bEKTOB, 33/la4, PeLeHNIA, paccy>KAeHWI, YMEHUIO BUAETL MaTeMaTYeCcKme 3aKOHOMEPHOCTH B
NCKYCCTBE;

5) HeHHOCTH HAYYHOIO NMO3HAHUSA:

OpuveHTaumel B AeATeNIbHOCTU Ha COBPEMEHHYHD CUCTEMY Hay4HbIX NpeAcTaBfieHui 06
OCHOBHbIX 3aKOHOMEPHOCTAX pa3BUTUSA 4YenoBeka, NpupoAbl M 06LLEeCTBa, MOHMMaHWEM
MaTeMaTM4YeCKOM HaykKuM Kak Ccepbl 4Ye/IOBEYECKON [AeATeNlbHOCTW, 3TarnoB eé pasBuTUS W
3HAYMMOCTY A1 Pa3BUTUA LMBUNN3ALMM, OBNAAEHVEM A3bIKOM MaTeMaTUKN 1 MaTeMaTUYeCcKoM
KyNbTYpOl Kak CpeAcTBOM  MO3HaHWA Mupa, OBNafeHWeM MNPOCTEALWMMM  HaBblKamu
1ccnefoBaTebCKOM AeATeNbHOCTY;

6) ¢usnueckoe BocnuTaHue, (GopMupoBaHHe  KYJLTYPbl  310POBbS M
IMOLMOHAIBLHOIO 0JIArONnoJy4usi:

rOTOBHOCTHIHO MPUMEHATL MaTeMaTU4yecKme 3HaHWSA B MHTEpecax CBOEro 340p0BbA,
BefeHMs 340p0BOro obpasa Xn3HW (340POBOE MUTaHUe, cOanaHCUPOBAHHbI PEXMUM 3aHATUIA 1
OTAbIXa, perynapHas (u3nyeckas akTMBHOCTb), CHOPMMPOBAHHOCTHIO HaBblKa pediieKkcuu,
NpU3HaHMeM CBOEro npasa Ha OLUMOKY ¥ TaKoro Xe rnpasa ApYroro YenoBeka;

7) IKOJI0rM4YecKoe BOCIIUTAHUE:

OpMeHTauMeil Ha NPUMEHeHVe MaTeMaTUYeCKUX 3HaHWI A0S pelleHus 3agad B 06nactu
COXPaHHOCTU OKPYXKaloLLEein cpefbl, NAAHUPOBaHWA MOCTYNKOB W OLEHKM WX BO3MOXHbIX
MOCNeLCTBUN N8 OKPYXatoLlen cpefpbl, 0CO3HaHMEM T/106a/1bHOr0 XapakTepa 3KOM0MMYecKnx
NpPo6sieM 1 NyTeR NX peLleHus;

8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM CONUAIBHON U IPUPOTHOI Cpebl:

FOTOBHOCTbIO K AEWCTBUAM B YCNOBUAX HEONpeaenéHHOCTM, NOBLILUEHNIO YPOBHS CBOEN
KOMMETEHTHOCTM Yepe3 NPaKTUYECKY AeATeNIbHOCTb, B TOM YMCNE YMEHUe YYUTbCA Yy ApYyrux
ntofen, npmobpetatb B COBMECTHOW AeATENIbHOCTN HOBble 3HAHWSA, HaBbIKM M KOMMETEHLMN U3
onbITa Apyrux;

Heo6X0AMMOCTbIO B (DOPMMPOBAHMN HOBbIX 3HaHWI, B TOM Yncie hopmynmMpoBaTb Uaewn,
MOHATUA, TMNOTe3bl 06 06bEKTAX M ABMEHUAX, B TOM YMC/IE paHee HeM3BEeCTHbIX, 0CO3HaBaTb
AenUUTbI COBCTBEHHBIX 3HAHWI U KOMNETEHTHOCTEN, NIaHMPOBaTb CBOE Pa3BUTUE;

CMOCOOHOCTLID  OCO3HAaBaTb  CTPECCOBYHD  CMTyauuto, BOCMPUHMMATb  CTPECCOBYHO
CUTYaUMI0 KaK Bbl30B, TPeOYHOLIMIA KOHTPMEP, KOPPEKTUPOBATb MPUHMMAEMbIE PELLUEHUS W
[eicTBnA, POpPMYyNMPOBaTh U OLEHMBATb PUCKM 1 NOCEACTBUA, (hOPMMPOBATL OMbIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC NeHCTBUS

ba3oBble JJjoruyeckue AeMcTBUA:

e BbISB/IATb N XapaKTepu3oBaTb CYLLECTBEHHbIE MPU3HAKN MaTemMaTUyeCKUX OOBLEKTOB,
MOHATUIA, OTHOLUEHWUI MEXAY MNOHATUAMKU, (POPMYNMPOBaTb OMpPeAeneHns MOHATUIA,
yCTaHaB/MBaTb CYLLECTBEHHbIN NPU3HAK KnaccuuKalmm, 0CHOBaHUA Ans 0606LeHNs 1
CpaBHeHUA, KpUTEPUM NMPOBOAVUMOI0 aHa/IN3a;

e BOCMPUHUMATb, (POPMYNMPOBaTb U NPeobpa3oBbiBaTh CYXXAEHWS: YTBEPAUTENbHbIE U
oTpuuarenbHble, EAUHUYHBbIE, YaCTHbLIE U O6I.I.I|I/Ie, YC/OBHbIE,

® BbIAB/IATb MaTeMaTUYECKNE 3aKOHOMEPHOCTU, B3aMMOCBA3N U NPOTUBOPEYNA B (*)aKTaX,
AaHHbIX, HabGMOAEHUAX W YTBEPXKAEHUSX, Npeanaratb KPUTEPUU AN BbISABIEHUS
3aKOHOMEPHOCTEN 1 NPOTUBOPEYNIA;

e [leflaTb BbIBOAbI C MCMOMbL30BaHMEM 3aKOHOB JIOTWKU, AEAYKTUBHLIX U UHOYKTUBHbBIX
YMO3aK/HUEHW, YMO3aK/IHUEHWIA N0 aHanornu;



pa3bupaTtb foKa3aTeNnbCTBa MaTeMaTUYeCcKMX yTBepXaeHI (MpsMble ¥ OT NPOTUBHONO),
MPOBOAWTL CaMOCTOATE/IbHO HEC/OXHbIE [0KAa3aTe/fbCTBA MAaTeMaTUYeCcKMX (haKToB,
BbICTpamnBaTb aprymeHTauuio, NpMBOAUTL NPUMEPbI U KOHTPNpUMEpPbI, 060CHOBLIBATbL
COBCTBEHHbIE pacCyXaeHus;

BblOMpaTh Cnocob pelleHns y4yeGHOM 3afayn (CpaBHMBATb HECKO/IbKO BapuaHTOB
peLleHuns, BbloMpaTb Hanbonee NOAXOAALLUMA C YH4ETOM CaMOCTOSATENbHO BbIAE/IEHHbIX
KpUTEpPUEB).

ba3oBble ncciienoBarebCcKHe A€iCTBHUA.

MCMONMb30BaTb  BOMPOCHI  KaK  WUCCNeLOBATeNIbCKUA  MHCTPYMEHT  MO3HaHWS,
(hopMynMpoBaTh BOMPOCHI, (IUKCMPYIOLLME MPOTMBOpPeYne, NpobreMy, caMoCTOATENIbHO
yCTaHaBMBaTb MCKOMOe W AaHHOe, JOPMMPOBaTb FMNOTE3y, aprymeHTUpPoBaTb CBOHO
Mo3nNLMI0, MHEHWE;

NMPOBOAUTL MO CaMOCTOSATE/IbHO COCTaB/IEHHOMY M/iaHy HECNO0XHbIA 3KCNEePUMEHT,
HeGOo/NbLLOe MCCMefoBaHWe MO YCTaHOB/IEHUKO OCOGEHHOCTel  MaTeMaTU4ecKoro
006beKTa, 3aBMCUMOCTEN 00BLEKTOB MeXAy CO60iA;

CamMOCTOATeNIbHO  (hOpMyNMpoBaTb  000OLLEHMS W BbIBOAbI MO pe3ynbTatam
NPoBeAEHHOro HabnaeHNs, UCCNef0BaHNs, OLEHMBATb [OCTOBEPHOCTb MOMYYEHHbIX
pe3ynbTaToB, BbIBOLOB 1 06006LLEHWIA;

MPOrHO3MpoBaTb BO3MOXHOE pasBUTUE NPOLLECCa, a TakXKe BblABUIaTb NPeAnooXKeHus
0 ero pasBuTUN B HOBbIX YC0BUSAX.

PabGora ¢ undopmanmeii:

BbISIBNATb HEAOCTATOUYHOCTb U U3OLITOYHOCTb MHPOPMALIMK, AaHHbIX, HEOOXOAUMbIX A1
peLleHns 3afaun;

BblOMpaTh, aHaIM3MpPoBaTb, CUCTEMATM3MPOBATb WM WHTEPNPETUPOBaTb WHHOPMALMIO
pasNyHbIX BULOB 1 (POPM MpeacTaB/eHus;

BblOMpaTh hOpMy NpeAcTaBneHMs MHPOPMaLUM U UANOCTPUPOBATL peLlaeMble 3agaun
CXeMamu, anarpaMmmamim, UHON rpaUKon 1 X KOMBMHaLNAMK;

OLeHMBaTb HaAEXHOCTb MHGOPMaLMN MO KPUTEPUAM, MPELNOXKEHHBIM YUUTENEM W
ChopMyNMPOBaHHbLIM CaMOCTOATESbHO.

KoMMyHuUKaTHBHBIE YHHBepcalbHble Y4eOHbIe el CTBHA:

BOCMPUHMMATb U (POPMYNNPOBATb CYXKAEHUSI B COOTBETCTBUM C YCNOBUAMU U LIENSMM
06LLEHNSA, ACHO, TOYHO, FPaMOTHO BbIpaXXaTb CBOK TOYKY 3PEHMSI B YCTHbIX U
MUCbMEHHbIX TEKCTax, AaBaTb MOSICHEHWS MO XOAY PELUeHNs 3afayn, KOMMEHTMPOBaTb
MONYYeHHbI pe3y/nbTar;

B X0fe 06CY>XAeHUs 3afaBaTb BONPOCHI MO CYLLECTBY 06CY>KAaemMol TeMbl, MPO6GIEMbI,
peLlaemMoii 3aaun, BbICKasblBaTb MAEW, HaLeNeHHbIe HAa MOWCK PeLLeHWs, CONOCTaBsATb
CBOW CYXXEHUSA C CY)KAEHUAMU APYruX YY4aCTHWKOB Ananora, 06Hapy>Xueartb pasmymve
M CXOACTBO MO3WUMIA, B KOPPEKTHON (hopme (OpMynMpoBaTb pasHOrIacusi, CBOW
BO3PaXKEHWS;

NPeAcTaBNATb pe3yNbTaTbl PELUeHMs 3adayn, SKCMEepPUMEHTa, UCCNefoBaHNs, MPOEKTa,
CaMOCTOATENbHO BbIOMPaTb (hopMaT BLICTYNEHWUS C YYETOM 3adad MnpeseHTauum 1
0COGEHHOCTE ayanTopuu;

MOHMMATb U UCMONb30BaThb MPEVMMYLLECTBA KOMaHAHOM N MHAMBUAYaNbHOW paboTbl Mpw
peLleHnn yyebHbIX MaTeMaTUyecKnx 3agau;

MPUHUMATL LieNlb COBMECTHON AeATeNIbHOCTM, MNaHUPOBAaTb OpraHun3aumio COBMECTHOW
paboTbl, pacnpefensdTb BUAblI paboT, OroBapyBaThCs, 06CYXKAaTb NPOLECC U pe3ynbTar
paboTbl, 0606LaTb MHEHWNSA HECKONbKMX NIOAEN;

y4acTBOBaTb B pynmnoBbIX hopmax paboTbl (06CY>KAEHUS, 0OMEH MHEHWUAMM, MO3r0Bble
LUTYPMbI U APYrKe), BbIMOMHATb CBOK YacTb paboThbl M KOOPAUHMPOBATL CBOW AENCTBUS



C APYrMMM YneHamy KOMaH/bl, OLEHMBATb KauecTBO CBOEro BKMada B OOLUMIA NpoayKT
Mo KpUTepMaM, chopMYNMPOBaHHbIM YYaCTHUKaMI B3aUMOAEVCTBUS.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eliCTBHS

Camoopranu3anus:

e CaMOCTOATENbHO COCTaBMATb MfaH, alropuTM peLleHns 3agadun (UAK ero 4acTb),
BblOMpaTb CMOCOO PpeLeHnsi C YY4ETOM MMEHOLLMXCS PEecypcoB U  COBCTBEHHbIX
BO3MOXXHOCTEN, aprymeHTUMpoBaTb M KOPPEKTUPOBaTb BapuaHTbl PeLleHWUi ¢ YYETOM
HOBOI MHGopPMaLN.

CaMOKOHTPO.JIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

e BNaflETb cnocobamm CaMOIpPoBEPKKN, CaMOKOHTPOJIA MpoLuecca N pesyrnbTarta peeHns
MaTeMaTUYECKOM 3afa4n,

e npeaBUAeTb TPYAHOCTU, KOTOPbIE MOTYT BO3HWUKHYTbL MPU peLleHnn 3agadn, BHOCUTb
KOPPeKTVBbI B AeSTeNbHOCTb Ha OCHOBE HOBbLIX 0OGCTOATE/NLCTB, HalAEHHbIX OLUMOOK,
BbISIBNEHHbIX TPYAHOCTEN;

e OLEHMBaTb COOTBETCTBME pesy/bTaTa AesATe/IbHOCTU NOCTaBNEHHOW Lein U YCNOoBUAM,
0OBACHATL MPUYUHBI JOCTVDKEHWNA UM HELOCTUMXEHUS LieNn, HaX0AUTb OLLNOKY, AaBaTb
OLLEHKY NPUOGPEeTEHHOMY ONbITY.

INPEAMETHBIE PE3YJIBTATbBI

K KOHUy o00y4yeHVs B 7 kJacce OOy4YarOLLMICA MONYYUT chefyrowme npeaMeTHble
pe3ynbTarbl:

PacnosHaBaTb M3Yy4eHHble reOMeTpUYecKne (Urypbl, OMNpeaenaTb WX  B3aMMHOe
pacnosnoXxeHue, n306pakaTb reOMETPUYECKMEe QUIypbl, BbIMONHATL YEPTEXM MO YC/IOBUIO
3afaun. V3mepsTb NIMHEHbIE W YINOBble BEMYMHBI. PelaTb 3afayn Ha BblUMCIEHWME OJIMH
OTPE3KOB U BE/IMYUH YT/I0B.

[enaTtb rpybyto OUEHKY IMHEMHbIX W YrNOBbIX BEIMYMH NPEAMETOB B PealbHOM XN3HW,
pa3mMepoB NPUPOAHbLIX 06LEKTOB. Pa3inyaTb pa3mepbl 3TUX 06BEKTOB MO MNOPAAKY BEMUMHBI.

CTpouTb YepTeXmn K reOMeTPUYECKMM 3a4aqam.

Monb3oBaTbCA MpU3HAKaMU PaBeHCTBA TPEYro/ibHWKOB, WCMO/b30BaTh MPU3HaKU U
CBOICTBa paBHOGEAPEHHBIX TPEYrO/IbHUKOB NPU PELLEHNM 3ajau.

MpoBOANTb IOFMYECKNE PACCYXKAEHMS C UCNOb30BAHNEM FEOMETPUYECKUX TEOPEM.

Monb30oBaTbCA MpPWU3HaKaMy PaBEHCTBA MPAMOYrOMbHLIX TPeyrosibHUKOB, CBOVCTBOM
MeAuaHbl, MPOBEAEHHON K TUMNOTEHy3e MNPSAMOYrO/bHOTO TPEYrofibHUKa, B  PeLUeHun
reoMeTpUYecKmX 3adau.

OnpepfenaTs napainesbHOCTb NPSMbIX C MOMOLLbK YI/0B, KOTOpble 06pasyeT ¢ HUMU
cekywasd. OnpefensTb napanieNibHOCTb MPAMbIX C MOMOLLbK PaBEHCTBA PacCTOSIHWIA OT TOuYeK
OJHOV NPAMON [0 TOYEK APYrOi NPSMOIA.

PeLlaTb 3aa4m Ha KneTyaTon bymare.

MpoBOAMTL BbLIYUCIEHNA W HaXOLUTb YWUCNOBble W OYKBEHHbIE 3HAYeHWs Yr/0B B
reOMeTPUYECKMX  3afadax C  WCMOMb30BaHMEM CYMMbl  YII0B  TPEYrOfIbHUKOB 1
MHOrOYro/lbHUKOB, CBOWCTB Yr/10B, 06pa30BaHHbIX MNPU MNepecevyeHMn ABYX MapanfiefibHbIX
NPAMbIX CeKyLLel. Pellatb NpakTUYeckume 3afaum Ha HaxoXaeHue yrios.

BnageTtb NOHATVEM FeOMETPUYECKOr0 MeCcTa TOYeK. YMeTb onpesfensiTe GUCCEKTpUCy yrna
W CepeaVHHBIV NepneHanKYnap K OTPe3KY Kak reOMeTPUYEeCKMe MecTa TOYEK.

®opMynMpoBaTh OMpPeAeneHns OKPY>KHOCTU M Kpyra, XOpAbl U AuaMeTpa OKPYXXHOCTH,
M0N1b30BATLCA UX CBOWCTBAMW. Y MeTb MPUMEHSATb 3TU CBOMCTBA MNP peLleHn 3aay.



Bnagetb NOHATMEM OMNWCAHHOW OKOMO TPEYro/lbHUKA OKPYXXHOCTW, YMETb HaxoAuTb eé
LeHTp. Monb3oBaTbCca PaktamMm 0 TOM, YTO GUMCCEKTPUCHI YTNOB TPEYro/bHMKA NepeceKkatoTes B
OfHOW TOYKe, U O TOM, 4YTO CepefuHHble MNeprneHAUKYNapbl K CTOPOHaM TPeYyrosibHW1Ka
rnepeceKaroTCcs B OLHON TOuKe.

Bnagetb MOHATMEM  KacaTe/lbHOW K OKPYXXHOCTW, MO0/b30BaTbCA  Teopemon O
nepneHanKyNsapHOCTM KacaTe/lbHON 1 pagunyca, NPOBeAEHHOIO K TOUKE KacaHus.

Monb3oBaTbCA  NPOCTEMLUMMM  FEOMETPUYECKMMW  HEPABEHCTBaMMK, MOHUMATbL WX
MPaKTUYECKWIA CMbIC.

MpoBOANTL OCHOBHbIE TEOMETPUYECKIME NOCTPOEHUS C MOMOLLLIO LIMPKY/ISA Y NIMHENKN.

K KoHUy 00yyeHus B 8 kuiacce O0OY4alOLMIACA NOMYYMT chegytolive npeameTHbIe
pesynbTaThl:

PacrnosHaBaTb OCHOBHbIE BWbl YETbIPEXYTO/IbHUKOB, WX 3/IEMEHTbI, MONb30BATLCA WX
CBOMCTBaMU Npu peLleHny reoMeTpUYecKnX 3agau.

MpPUMEHATL CBOMCTBA TOYKM TEPeceyeHUs MeauaH TpeyronbHuka (LeHTpa macc) B
peLLeHnm 3aau.

Bnagetb NOHATMEM CpefHen NMHUKM TPeyrosibHUKa 1 Tparneuumn, NPUMEHATL UX CBOWCTBA
NPy peLleHnn reomeTpuyeckux 3afdadv. [lonb3oBaTbCcsa Teopemoit Paneca U TeopeMor O
MPOMOPLMOHabHBIX 0TPe3Kax, MPUMEHATb UX A1 PeLUeHNs NPaKTUYECKUX 3a4au.

MpUMEHATL NPU3HAKN NOL0OUA TPEYro/IbHUKOB B PELLIEHUN reOMETPUYECKUX 3a/au.

Monb3oBatbcA Teopemoit lMudaropa AN pelleHus reoMeTpUYecKMX W MPakTUYecKmX
3agad. CTpouTb MaTeMaTMyecKytd MOJENb B MPAKTUYECKUX 3afadax, CaMOCTOATENIbHO [efaTb
UepTEX M HAXOAMUTbL COOTBETCTBYIOLLME [/INHBI.

Bnafetb NOHATUAMM CMHYCa, KOCMHYCa W TaHreHca OCTPOro yrfia npsiMoyrosibHoro
TpeyronbHuKa. onb308aTbCA ITUMU NOHATUAMM 41 PELLEHNSA NPAKTUYECKMX 3a4au.

Bbluncnate  (pasfMuHbiMM - cnocobamu)  niowab - TPEYrosibHMKa 1 MJ/0Waam
MHOTOYronbHbIX uryp (nonb3yacb, rhe HeobXOAMMO, KalbKynaTopom). [puMeHsTb
MOSTyYeHHbIE YMEHWSA B MPaKTUYECKMX 3aa4ax.

Bnagetb MOHATUAMM BMNUCAHHOTO W LEHTPASbHOrNO Yrna, WCronb30BaTb TeopeMbl O
BMUCaHHBIX yrnax, yrnax Mexay xopgamu (CeKyLMMmn) 1 yrine Mexay KacateflbHOW 1 Xopaoi
Mpy peLLeHnn reoOMeTpUYeCcKmX 3agau.

Bnagetb NOHATMEM OMUCAHHOTO YETbIPEXYrONbHUKA, NMPUMEHSATL CBOMCTBA OMUCAHHOIO
YETbIPEXYrONIbHMKA NP PeLLeHn 3aay.

MPUMEHATL MOMyYeHHble 3HaHUA Ha NPaKTUKe — CTPOUTL MaTeMaTU4YecKue Mofenn ans
3a/la4 peasibHOM XXM3HW 1 MPOBOAUTL COOTBETCTBYIOLLME BbIYUC/IEHNA C MPUMEHEHVEM MOL06MS
1 TPUTOHOMETPUK (NOMb3YACh, FAe HEOOXOAVMMO, Ka/lbKYNATOPOM).

K KoHUy o00y4yeHus B 9 kJjacce 00y4yalOWMIACA NONYYUT Chefyrolime npeaMeTHble
pe3ynbTarhl:

3HaTb TPUroHOMETpUYECKME (YHKLUMM OCTPbIX YI/I0B, HaxXoAuTb C WX MOMOLLbHO
pa3finyHble  3MIEMEHTbl  MPAMOYrO/IbHOTO  TPEYrofibHMKa  («pelleHne  MpAMOYrosibHbIX
TPEYronbHUKOB»). HaxoauTb (C MOMOLLBIO KanbKynaTopa) AAWHbE U Yrbl ANA HeTab/MYHbIX
3HAYeHWIA.

Monb3oBatbea Gopmynamu NpUBELEHNUS U OCHOBHbIM TPUTOHOMETPUYECKMM TOXAECTBOM
A1 HAXOX,EHNS COOTHOLLIEHWI MeXAY TPUTOHOMETPUYECKMMI BETMUNHAMM,

cnonb3oBaTb TeopeMbl CUHYCOB U KOCUHYCOB [/11 HAXOXAEHUS Pa3/INyHbIX 3/1eMEHTOB
TPEYrosibHMKa («peLleHne TPeyrofibHUKOB»), MPUMEHATb UX NPU PELLEHNN TEeOMETPUYECKUX
3ajau.

Bnagetb NoHATMAMM Npeobpa3oBaHns NMofo6us, COOTBETCTBEHHBIX 3/1EMEHTOB MOL06HbLIX
¢uryp. MNonb3oBaTbCA CBOMCTBAMM NOLOOUSA MPOU3BOSbHBIX PUIYP, YMETb BbIYUCATL A/INHBI U
HaxXoAuTb Yr/bl Y MOA0OHbIX uryp. MNMpUMeHsATb CBOWCTBA NOA0O6GMSA B NPAKTUYECKUX 3ajadax.
YMeTb NpUBOANTL NPUMEpPbI NOA0OHBLIX PUIYP B OKPYXKAKOLLEM MUPE.



Monb3oBaTbCA TeopeMamu O MPOW3BEAEHUN OTPE3KOB XOPA, O MPOV3BEAEHUN OTPEe3KOB
CeKYLLMX, O KBajpare KacaTe/lbHOW.

Monb30oBaTbCA BEKTOpPaMW, MOHWMATb WX TEOMETPUYECKUA U  (U3NYECKUIA CMbICA,
MPUMEHATb WX B PELUeHUV TFeOMETPUYECKUX N U3MYecKUX 3afad. [NpUMeHATb CKaispHoe
MPOon3BeAeHNe BEKTOPOB A/19 HAXOXAEHWS L/IVH U YT/OB.

Monb3oBaTbCA METOLOM KOOPAMHAT Ha MAOCKOCTW, MPUMEHATb €ro B PeLleHuu
reoMeTpPUYECKMX 1 NMPaKTUYeCKnX 3a4au.

Bnagetb NOHATMAMM MPaBUILHOTO MHOFOYTONbHUKA, A/IMHbI OKPYXKHOCTW, AMHBI LYTW
OKPY>XHOCTWM W pafuaHHON Mepbl Yrna, YMeTb BbIMUCNATbL MOWAAb Kpyra W ero 4acreil.
MPUMEHATL MOMTYYEHHbIE YMEHWNSA B MPAKTUYECKMX 3afadax.

HaxoanTb ocu (MM LEHTPbl) CUMMETPUMN (OUTYP, MPUMEHATL LABUXKEHWA MNOCKOCTU B
MPOCTEMLUNX CnyYasX.

MMpVYMEHATL MONYYEHHbIe 3HaHWS Ha MPaKTVKe — CTPOWUTL MaTeMaTuyeckue mMogenv Ans
3a/1a4 peasibHOM XXM3HW 1 MPOBOAUTL COOTBETCTBYIOLLME BbIYMCIEHWS C MPUMEHEHVEM MOL06MS
1 TPUTOHOMETPUYECKMX (PYHKLMIA (MONb3YACH, IAe HEOOXOAMMO, Ka/IbKYNATOPOM).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE
o HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/l Y —— Beero Ko;npo.m,ﬂme HpﬁaKanecKne 06pa30BATEIBHBIE
padoThl padoThI pecypebi
I caoficres. Visepenme reowerpneounx 14 Gnmorera LIOK
' P P https://m.edsoo.ru/7f415e2e
BE/IMYMNH
Bubnmnoteka LLOK
TpeyrofnbHiki 22 . https://m.edsoo.ru/7f415e2e
MapannensHble NpsamMble, CyMMa YrioB 14 1 Bubnnoteka LLOK
TPeyrosibHUKa https://m.edsoo.ru/7f415e2e
OKpPY>XHOCTb U Kpyr. ['eomeTpuyeckume 14 1 bubnmnoteka LLOK
MOCTPOEHMS https://m.edsoo.ru/7f415e2e
o Bubnnoteka LLOK
ogTopeHue, 0606UieHIe 3HaHM/ 4 1 https://m.edsoo.ru/7f415e2e
OBLLEE KOJIMYECTBO YACOB INO 68 4 0

NMPOIrPAMME



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

8 KJIACC

KoaundecTBo yacon 3JIeKTp0HHbIe
. HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne i/ NporpaMMEI Beero KOﬁHTpO.HbeIe HpﬁaKTH‘ICCKI/Ie 06PA30BATEILHBIC
padooThI PaodooThI pecypee
) Bubnmnoteka LLOK
. HETBIPEXyrONbHIKY 12 . https://m.edsoo.ru/7f417e18
Teopema Paneca 1 Teopema o
2 MPOMOPLMOHA/IbHBIX O0Tpe3Kax, Nof0o6HbIe 15 1 Etlggg'l;l/cr)r:eelfjascl)_k)orm?f 117618
TPEeYrofibHNKN — '
Mnowans. HaxoxaeHwe nnowagei Bu6MmoTeKa LIOK
3 TPEYro/IbHNKOB U MHOTOYTO/IbHbIX PUIYp. 14 1 https://m.edsoo.ru/7f417e18
Mnowagn NnoAo6HbIX GuUryp — '
4 Teopema Mudparopa 1 Havyana 10 1 Bubnmnoteka LLOK
TPUrOHOMETPUM https://m.edsoo.ru/7f417e18
YT bl B OKPY>KHOCTW. BrivcaHHbIe 1
5 OMNMCaHHble YeTbIPEXYT0NTbHUKMN. 13 1 Bubnnoteka LLOK
KacatenbHble K OKpy>KHOCTU. KacaHue https://m.edsoo.ru/7f417e18
OKpY)XHOCTEN
6 MoBTOpeHMe, 0606LLEHNE 3HAHWIA 4 1 ESSQ ,';'/Or;ee'i(l)'l')or':/?f 117018
OBLWEE KOJIMYECTBO YACOB IO 68 6 0

NMPOIrPAMME



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

9 KJIACC

KoanuecTBO 4acoB 3JIeKTp0HHbIe
. HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne i/ NporpaMMEI Beero KOﬁHTpO.HbeIe HpﬁaKTH‘ICCKI/Ie 06PA30BATEILHBIC
padoThI padoThI pecypeb
1 TpuroHomMeTpusa. TeopemMbl KOCUHYCOB U 16 1 Bubnuoteka LLOK
CUHYCOB. PeLlieHNe TpeyrosibHUKOB https://m.edsoo.ru/7f41al2c
5 MpeobpasoBaHme Nogobus. MeTpuyeckue 10 1 Bubnmnoteka LLOK
COOTHOLLIEHUS B OKPY>XXHOCTY https://m.edsoo.ru/7f41al2c
Bubnmoteka LLOK
3 BexTops! 12 . https://m.edsoo.ru/7f41al2c
Bubnmnoteka LLOK
4 [eKapToBbl KOOPAMHATLI Ha NJIOCKOCTH 9 1 hitps://m.edsoo.ru/7f41al2¢
MpaBn/ibHbIE MHOTOYrONbHUKM. J/InHa BuGnMoTeKa LIOK
> OKPYXHOCT 1 TINIOLLIAAL KpyTa. 8 https://m.edsoo.ru/7f41al2c
BbluncneHve nnowaaen
6 L[BV>KeHMA NI0CKOCTU 6 bubnmoreka LIOK
https://m.edsoo.ru/7f41al2c
7 [MoBTOpeHWE, 0606LLEeHNE, 7 2 Bubnnoteka LLOK
cucTeMaTmsaumsa 3HaHuin https://m.edsoo.ru/7f41al2c
OBLUEE KOJTMYECTBO YACOB NO 68 5 0

NMPOIrPAMME



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







