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ropojckoro okpyra Camapa

«PACCMOTPEHO» «COI'JTACOBAHO» «YTBEPXJIAIO»
Ha METOJUYECKOM 3aMeCTUTENb AUPEKTOpA I10

00BEIUHEHUHN TIPUKITAJHBIX YBP
Y TEXHUYECKUX HayK , /() /Manuxuna T.II. /7

IIpoToxon Nel 0
ot 31 asrycra 2022r. ‘ }i@

é[z;( /- |Abymaepa I'.1. & { 3
\ Vp, 1@ 1 AT
\ ' 0::,4.;,:'; 5 :.V‘\"f\;"/
iy s a0

PABOYASA ITPOTPAMMA

yueOHOro kypca I'eomerpust
/-9 knaccel

NuauBuyanbHOE 00yUYeHUE

Camapa, 2022



HOACHUTEJBHASA 3AIINCKA

PabGouast mporpamma cocTaBiieHa B COOTBETCTBUM C TPABOBBIMU H
HOPMaTUBHBIMH IOKYMEHTAMU:

*  @enepanbHblil 3ak0H "O0 oOpazoBanuu B Poccutickoit denepanuun” ot 29
nexadps 2012 r. Ne 273-03 (4.5 c1.2, 4.9 1.2);

» Ilpukaz MunucrepcTtBa oOpa3zoBaHusi U Hayku Poccuiickoit deneparuu
0o117.12.2010 r. Ne 1897 «O0 yTBEep>XJICHUH U BBEJCHUHU B JieHicTBUE (PeepaibHOrO
rocyJJapCTBEHHOT0  0Opa30BaTENbHOIO  CTaHJapTa  OCHOBHOTO  OOIIEro
obpazoBanus», IIpukaz MuHucTepcTBa o00Opa3oBaHus W Hayku Poccuiickoit
®deneparuu ot 31.12.2015 1. Ne 1577 «O BHeceHUH W3MEHEHUM B (efepabHBIN
roCyJapCTBEHHBI 00pa30BaTEIbHBIN CTAHAAPT OCHOBHOTO OOIIETO 00pa30BaHU»;

* OcHoBHas o00ueoOpa3oBareyibHas MpOrpaMma OCHOBHOTO  OOIIETO
oo6pazoanust MBOY IIkoser Ne 70 r. 0. Camapa.

* AgnantupoBaHHasi OCHOBHas o00ieoOpa3zoBaTesbHas Mporpamma Jjist
00yUaroMMXCsl C 3aJIePKKON MCUXUUECKOTO Pa3BUTHUS

*  VueOnsiit man MBOY Hlkomst Ne 70 1. 0. Camapay.

*  T'oposoii kanengapusiii rpadguxk MBOY IlIkomnst Ne 70 1. 0. Camapa.

[Iporpamma noaxouT 11t 00y4aOIUXCsl Ha JIOMY IO OCHOBHOM
o01reo0pa3oBaTeNbHOM MpOrpaMMe, a TakxKe I 00YUaroIIUXCsl Ha JIOMY 110
aJanTUPOBAHHOM 00IIe00pazoBaTeNnbHOM mporpamMme 11 aereit ¢ 311P.

['eomeTpus Kak OJMH M3 OCHOBHBIX pAa3/eOB IIKOJbHOM MaTEMaTHKH,
MMEIOIIMIA CBOEW LEIbI0 00EeCHeunTh M3yYEeHUE CBOMCTB M pa3MepoB (uUTyp, UX
OTHOIIEHWH M B3aMMHOE pAacCIOJOKEHUE, ONHUPAeTCs Ha  JIOTUYECKYIO,
JI0Ka3aTeNbHYI0 JUHUIO. LIeHHOCTh M3y4YeHHs reOMETpUU Ha YPOBHE OCHOBHOTO
oO1ero 00pa3oBaHMs 3aKJIIOYAETCS B TOM, YTO OOYyYarOUIMICS YUUTCSA MPOBOJIUTH
JI0Ka3aTeNbHbBIE PaCcCyKICHUS, CTPOUTD JIOTUYECKUE YMO3AKITIOUCHHS, JOKA3bIBATh
WCTUHHBIC YTBEPXKACHUA W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IMPOBOIUTH
paccyXJeHus «OT TPOTHUBHOIO», OTJIWYaThb CBOMCTBA OT  IPHU3HAKOB,
dbopMyIHpOBaTh OOpATHBIE YTBEPIKIACHUSI.

Bropoii menpio u3ydeHHs TEOMETPHH SBISETCS HCIOJIb30BaHUE €€ Kak
WHCTPYMEHTA TPHU PEIICHWH KaK MaTeMaTHYeCKHX, TaK W MPAKTUYECKUX 3ajad,
BCTPEUAIONINXCA B peajdbHOW ku3HU. OOydaromuiicss MOMKEH Hay4YUThCs
OTIpECUTh TEOMETPUUECKYIO0 (UTYpY, ONUCATh CIOBAaMH JaHHBIA 4EepPTEX WIH
PUCYHOK, HAaWTH IUIOIIAIb 3€MEJIbHOTO y4acTKa, pacCuuTaTh HEOOXOIUMYIO JIIUHY
ONTOBOJIOKOHHOI'O Ka0ens wiu TpeOyemble pa3Mepbl rapaxka Jjsi aBTOMOOMJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIUMCIHUTEIbHAS JIMHUS B MU3yUYCHUU T€OMETPHUHU.
[Ipu pemennu 3amad MPaAKTUYECKOTO XapakTepa OOydYarOIIUICS YYUTCS CTPOUTH
MaTEeMaTHYEeCKHE MOJENIN PEAJbHbIX JKU3HEHHBIX CUTyalluid, MPOBOIUTH
BBIUYHCIICHUS U OILICHUBATh aJI€KBATHOCTH MOJIyYEHHOTO pe3yjbTara.

KpaiiHe BakHO NOAUEPKMBATH CBSI3UM TE€OMETPUU C JPYIMMH Y4YEOHBIMU
npeIMeTaMu, MOTUBUPOBATh MCMOJIb30BaTh OMPENEICHHUS] TEOMETPHUUECKUX (UTYp
U TOHATUH, IEMOHCTPUPOBATh NPUMEHEHUE IOJYUYEHHBIX YMEHUH B (U3HMKE U



TEXHHUKE. DTU CBSI3M Hambosee SpKO BUIHBI B TeMax «BekTopsi»,
«Tpuronomerpuueckue cootHomeHus», «Meroxg xoopauHar» u «Teopema
[Tudaropay.

VYueOnslii Kypc «l'eomMeTpus» BKIIOYAET CIEAYIOLIME OCHOBHBIE DPa3eibl
comepxkanusi: «['eomerpuueckue ¢uUrypsl M HUX CBOWCTBa», «l3Mepenue
Tr€OMETPUYECKUX BEIMYMH», «/[eKapTOBBI KOOpAMHATBHI HA IUIOCKOCTH,
«Bexkropey, «JIBrmxenus miockoct», «[IpeodpazoBanust mogoous».

Ha uzyuenue yueGHoro Kypca «I'eomerpusi» otBonutcst 204 vaca: B 7 kjacce
— 17 gacoB (0,5 gaca B Henemo), B 8 kiacce — 34 yaca (1 wac B Hemento), B 9
kimacce — 34 gaca (1 Jac B Heenio).



COILEPKAHUE OBYYEHUA
7 KIIACC

Hauanbnsle nonstus reomerpun. Todka, mpsMasi, OTpPE30K, JIyd. YToJ. Buasl
yriioB. BeprukanbHble HW CcMexHBIE yIrubl. buccekrpuca yrma. Jlomanas,
MHOT'OYTOJIbHUK. [lapajuienbHOCTD U EPIIEHAUKYISPHOCTD IPSIMBIX.

Cummerpruunbie  Qurypsl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETpPHH.
IIpuMepsl CHMMETPUU B OKPYIKAIOILIEM MHUPE.

OCHOBHBIE IOCTPOEHUS € IMOMOINBIO LUPKYJIA U JIMHEWKU. TpeyrojpHUK.
BricoTta, MmenuaHna, GuccexTpuca, uX CBOMCTBA.

PaBHOOenpeHHBIE W  PaBHOCTOPOHHHMM  TpeyrojibHUKH. HepaBeHcTBO
TPEYTOJIbHUKA.

CBoiicTBa W MNpHU3HAKH PABHOOEAPEHHOrO TpeyroibHUKa. [lpu3zHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBOMCTBA Y IPU3HAKYU MMAPAIIENBHBIX NPAMBIX. CyMMa yIJIOB TPEYTOJIbHUKA.
Bremnue yriel TpeyrojbHUKA.

[IpsamoyrosbHbId  TpeyroapHUK. (CBOWCTBO MEAHMAaHbl MPSMOYTOJIBHOTO
TPEYTrOJbHUKA, NPOBEAEHHOM K  THUNOTeHy3e. [IpusHaku pPaBEHCTBA
MIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrOIBHBIN TPEYTONBHUK C YIJIOM B 30°.

HepaBencTtsa B reomMeTrpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopemMa O OoJibLIeM yriie W OoJbIIel CTOpOHE TPeyrojbHHKA.
[leprieHIUKyISp ¥ HAKIIOHHAS.

I'eomeTpuueckoe MecTo TOYEK. bHccekTpuca yria HW - CEpeOUHHBIN
MIEPIICHIUKYJISIP K OTPE3KY KaK FEOMETPUYECKHE MECTA TOUEK.

OKpyXKHOCTb W Kpyr, XOpAa M JIHAMETP, HX CBOMCTBA. B3anmmHoe
pPacmoJIOKEHUE OKPYKHOCTU M npsiMor. KacaTenbHas U cexymias K OKPY>KHOCTH.
OkpyXHOCTh, BNHCaHHass B Yyroj. BrnucaHHas # ONKCaHHas OKPYXHOCTU
TPEYTOJIbHUKA.

8 KUIIACC

Yereipéxyronpauku. [lapannenorpamm, ero npu3Haku U cBoucTBa. YacTHbie
cllyyau MapajiiesiorpaMMoB (IIPSIMOYTOJIBHUK, pOMO, KBajparT), UX MPU3HAKU U
cBoicTBa. Tpamerus, paBHOOOKas Tpamenus, €€ CBOHCTBA M TMPU3HAKHU.
[IpssmoyroJsibHas Tpaneuus.

Meton ynBoenus menuansl. LleHTpanbHas cummetpus. Teopema dPaneca u
TEOpeEMa O IPOMOPLUMOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTOJbHUKA U Tpaneuu. L{eHTp macc TpeyroiabHuKa.

[lonobue TpeyronbHUKOB, KO3(pduimenT nonodusa. I[lpusznaku momoous
TpeyrojabHUKOB. [IpuMeHeHne nogoous npyu peneHN: MPaKTHIECKUX 3a1ad.



CpoiicTBa muomazaeil reoMmerpuueckux ¢uryp. Dopmynbl s IIOMIAAN
TpPEeyroJibHUKa, Napajuienorpamma, pomOa u Tpanenuu. OTHOIIEHUE IUIONIAIeH
OoJ00HBIX (UTYP.

Breluucnenue mioniaie TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. IIpumenenue teopemsbl Iludaropa npu pemeHUN
NPAaKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TaHT'€HC OCTPOr0O yIjia IPsIMOYTOJBHOIO TPEYTOJbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TPUTOHOMETPUUECKUE (PYHKIIUU
yrioB B 30, 45 u 60°.

BnucanHble W UEHTpaJIbHBIE YIJIbl, YTOJ MEXIY KacaTeIbHOM U XOPAOW.
Yriel  MexIy ~ XopJaMM M CEeKyIUMMHU. BrucaHHble U ONHMCAaHHbBIE
YETBIPEXYTOJIbHUKNA. B3auMHOE pacmnoyiokeHne AByX OKpyxkHocTter. Kacanwme
okpyxHocTeil. OOuIre KacaTeabHbIe K IBYM OKPYKHOCTSIM.

9 KUIACC

Cunyc, xocuHyc, Tanrenc yraoB ot 0 mo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMYIIbI MPUBEAECHUS.

Pemenne tpeyronpHukoB. TeopeMa KOCHHYCOB W TeOpeMa CHHYCOB.
Pemienne mnpakTHyecKuUX 3aJad C HCMHOJb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMBI CUHYCOB.

[Ipeo6pazoBanme mogoous. [lomo6mne COOTBETCTBEHHBIX 3JIECMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOPHA, TEOPEMBI O NPOU3BEIACHUHU
OTPE3KOB CEKYLIUX, TEOpEMa O KBaJpaTe KacaTeIbHOM.

Bekrop, mmmHa  (MOmyJdb)  BEKTOpa,  COHAMPABICHHBIE  BEKTOPBI,
MPOTUBOMOJIOKHO  HAIPABJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpallMd HaJa BEKTOpaMu. Pa3iokeHue BEKTOpa MO JBYM
HEKOJUIMHEeapHbIM BekTopaMm. KoopauHaTel BekTopa. CKajasipHOE NPOU3BEICHHE
BEKTOPOB, MPUMEHEHHUE JIJI1 HAXOXKICHUS JIJTUH U YTJIOB.

JIlekapTOBbI KOOPAMHATHI HA MJIOCKOCTH. Y PaBHEHHUS MPSIMOM U OKPYKHOCTHU
B KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEN U MpAMBIX. METOJ KOOPAUHAT U €T0
MIPUMEHEHUE.

IIpaBuibHBIE MHOTOYroibHUKM. [InmmHa okpyxHoctH. I'panycHas wu
paauaHHasi Mepa yria, BBIYMCICHUE NJUH Oyr OKpykHocTed. Ilnomans kpyra,
CEKTOpa, CETMEHTA.

JIBVMOKEHUSI TUIOCKOCTH M BHYTPEHHUE CHUMMETpuH (uryp (dJIeMeHTapHBIC
npeacraiienus). [lapamiensusiii nepenoc. [ToBopoT.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yJbTaTbl OCBOEHMS IPOrpaMMbl y4eOHOro Kypca
«I"eomeTpus» XapaKTepU3yrOTCs:

1) naTpuoTHYeCKOE BOCTINTAHNE:

IIPOSIBJICHUEM HWHTEpeca K TMPOLNUIOMY M HACTOSAIIEMY POCCHHCKON
MAaT€MaTUKH, UEHHOCTHBIM  OTHOLIEHWEM K JOCTHXKEHUSM  POCCHUUCKHUX
MAaTeMaTUKOB M POCCUMCKOW MAaTeMaTUYECKOW IIKOJIbI, K HCIIOJb30BAaHUIO JTHX
JOCTHMKEHHUH B JPYIUX HayKax U MPUKJIAJHBIX cepax;

2) rpaaaHCKOe U TyXOBHO-HPABCTBEHHOE BOCTIMTAHNE:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00S13aHHOCTEN rpakIaHUHA U PeAIU3aluu €ro
1paB, NPEICTABICHHUEM O MAaTEMaTUYECKHX OCHOBaX (PYHKIMOHUPOBAHHUS
Pa3IMYHBIX CTPYKTYp, SIBJICHUN, NPOLEAYp TPa)XIAaHCKOro oOIiecTBa (HarpuMmep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYX/IEHUIO STHUECKUX MPOOJIEM, CBA3aHHBIX
C IPaKTUYECKUM NPHUMEHEHHEM JOCTHKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJILHO-3THYECKUX IPUHIUIIOB B ACSITEIBHOCTU YUYEHOTO;

3) TPpy10BO€ BOCIIUTAHHUE:

YCTaHOBKOM Ha AaKTHUBHOE YYacTHE€ B PELIICHWHM MPAKTUYECKUX 3adad
MaTeMaTUYECKOW HANPABIEHHOCTH, OCO3HAHWEM BAXXHOCTU MAaTEMaTHYECKOTO
o0pa3oBaHMsI HAa MPOTSHKEHUM BCEH KU3HU ISl YCHEUIHOW Mpo¢ecCuOHAIbHOU
JESTeIbHOCTY M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM H
OCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCITUTAHME:

CIIOCOOHOCTBIO K SMOIIMOHAJIBHOMY UM  3CTETHYECKOMY  BOCIPHSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJau, PELICHUM, pacCyKICHWH, YMEHHIO BUICTbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOT0 MO3HAHMS:

OpUEHTalMell B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
Mpe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS YENOBEKa, MPUPOJBI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAyKH Kak cdepbl 4YelIOBEeYeCKOu
NEATEIBHOCTH, ATANoOB €€ Pa3BUTUS W 3HAYMMOCTH ISl Pa3BUTHUS LMBWIM3ALNH,
OBJIQZICHUEM S3BIKOM MAaT€MaTHKH U MAaTEMATUYECKON KYJbTYpOW KaK CPEICTBOM
IIO3HAHUS MMPA, OBJIAJICHUEM IIPOCTEMIIMMH HABBIKAMHM HCCIEA0BATEIbCKOU
NEeATEIIbHOCTH;



6) ¢u3uueckoe BocnuTaHuUe, (POopMHUPOBAHHE KYJIbTYPbI 3/10POBbSI H
IMOLMOHAJIBHOIO 0J1arONOJTyYHs:

TOTOBHOCTBIO NPHUMEHATh MaTeMaTUYECKUE 3HAHUSI B HHTEPECax CBOETO
3I0pOBbsl, BEIEHUS  370poBoro  oOpa3a JKU3HM  (340pOBOE  IHTaHUE,
cOaMaHCUPOBAHHBIA PEXUM 3aHATUH H  OTHAbIXa, peryispHas (Qusudeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKAa peQIIeKCHH, MPHU3HAHHUEM CBOETO
[paBa Ha OIIMOKY U TAKOTO K€ IpaBa JAPYroro 4yejaoBeKa;

7) KOJIOTHYECKO€e BOCTIUTAHUE:

OpUEHTAllMel Ha MPUMEHEHNE MAaTeMATUYECKUX 3HAHMM NI PELICHHs 3a7ad
B 00JIaCTH COXpPAaHHOCTH OKPY’KaIOLIEH Cpenbl, TUIAHWPOBAHUSA TIOCTYNKOB U
OLICHKM WX BO3MOXXHBIX TMOCIEACTBUN JUIsI OKpPYXAlOLEHd Cpelbl, OCO3ZHAHHEM
rJ1I00aJIBHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U yTEH UX PEILCHUS;

8) amanTanusi K M3MEHSIOIMMCS YCJIOBHSIM COIHATBHOW U NMPHPOITHOIM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Ye€pe3 MPAKTHUYECKYIO EATEIbHOCTh, B TOM YHUCJIE
YMEHHME YUUTbCA y OPYIHX JIOAEH, NpUOOpeTaTh B COBMECTHOW IESATENIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIMM U3 OIbITA JPYTHX;

HEOOXOAUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
(opMyIMpOBATH UIEH, IOHATHS, TUIIOTE3bI 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAHUA W
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMIO KakK BBI30B, TPEOYIONIMII KOHTpPMEp, KOPPEKTUPOBAThH
MPUHUMAEMbIE pElIeHUs W JeHCTBUS, (HOPMYJIUPOBaTh U OLIEHUBATH PHUCKU U
HOoCHeACTBUS, (POPMUPOBATH ONBIT.

METANIPEIJMETHBIE PE3YJIbTATBI
Ilo3HaBaTeqbHBbIC YHUBEPCATbHBIEC YUeOHbIE 1eliCTBUSA

ba3zoBble j10rnyeckue 1eucTBUA:

e BBIBJSITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK MATEMaTUYECKUX
00BEKTOB, TOHATHHA, OTHOIICHWH MEXIYy IOHATHIMH, (OPMYIHUPOBATH
ompeneicHUsT  TOHSITHH, YCTaHAaBIMBAaTh  CYHIECTBEHHBIH  TPH3HAK
Kiaccuukanyuu, OCHOBAaHMS JUIsi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3a;

e BOCHpHUHHMMATH, (OopMyIHpOBaTH W  MPEOOPa3OBBHIBATH  CYXKICHUS:
YTBEPAHWTEIIbHBIE W OTPUIIATEIbHBIE, €IWHWYHBIC, YAaCTHBIC H O0OIIne,
YCIIOBHBIE;



BBISBJIISITh ~ MaTeMaTHMYecKue  3aKOHOMEPHOCTH,  B3aUMOCBS3H |
npoTuBopeursi B (akTax, NaHHBIX, HAONIONCHHUSIX U YTBEPXKICHUSIX,
Hpeaiarath KpUTEPUU [Tl BBISIBICHUS 3aKOHOMEPHOCTEH U TIPOTUBOPEUHIA;
JieNiaTh BBIBOJBI C HCMOJb30BAaHUEM 3aKOHOB JIOTMKH, ACTYKTHBHBIX U
MHIyKTHUBHBIX YMO3aKJIIOUCHNH, YMO3aKIIOUSHHI 10 aHAJIOTUH;

pa3duparh J0Ka3aTeNbCTBA MAaTEMATHYECKUX YTBEPKACHUH (IpsSMbIE U OT
IPOTUBHOTO), TPOBOJUTH CAMOCTOATEIBHO HECIOKHbBIE J0Ka3aTeIbCTBA
MaTeMaTH4ecKuX (aKkToB, BBICTpauBaTh apPTyMEHTAIMIO, IPUBOJIUTH
MpPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh crmoco0 pemieHus y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BapMaHTOB pEIICHHs, BBHIOMPATh HauOoliee TMOAXOAAIUNA C YIETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBrle ncciiegoBarejbcKkue AeCTBUA.

MCIIOJIb30BaTh BOMPOCH KaK HCCIIENOBATENbCKUM WHCTPYMEHT IO3HAHUS,
(opMyIMpOBaTH BOIPOCH, (PUKCHPYIOLUIME MPOTUBOpPEUHE, NpoOIeMy,
CaMOCTOSITEJIbHO YCTaHaBIMBaThb HCKOMOE U JaHHOE, (OpMHUpPOBATH
TUIOTE3Y, ApIYMEHTHUPOBAThH CBOIO MO3UIINIO0, MHEHUE;

OPOBOAWTH IO CAMOCTOATEIBHO COCTaBICHHOMY IUIaHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJBIIIOE UCCIIEIOBAHUE TT0 YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEXIY COOOM;
CaMOCTOSATENbHO (POPMYIUPOBATH 000OIIEHNS U BBIBOJBI MO pe3yjIbTaTaM
MpOBEAEHHOTO HAOMIOJCHUs, HMCCIEOBAHMS, OLEHUBATH TOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUI;

MPOTHO3MPOBATh BO3MOXHOE pa3BUTHE TMpOIlecca, a TakKKe BBIIBUTATH
IPEIIOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undgopmanmeii:

BBISIBIIATh HEIOCTATOYHOCTh W HW30BITOYHOCTh WH(MOPMAIUH, JTaHHBIX,
HEOOXOUMBIX JIJISl pEUICHUs 3a1a4H;

BBHIOMpPATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH W HHTEPIPETUPOBATH
MHGOPMAITUIO PA3TMYHBIX BUIOB U (YOPM TMPEICTABICHIS;

BBIOMpATh (OpMy TpenacTaBieHus WHOOPMAMK W WIIIOCTPUPOBATH
pemiaemMble 3aJayd  CXEMaMH, [uMarpaMmamMu, HWHOM TrpaduKod M UX
KOMOMHAIIUSIMU;

OIICHUBATh HANAEKHOCTh HMHPOPMAIMHA TO KPUTEPHUSM, MPEATIOKECHHBIM
yUUTEIEeM WU CPOPMYITUPOBAHHBIM CAMOCTOSATEIBHO.

KoMmyHMKaTHBHBIC YHHBeEpCaIbHbIe ydeOHbIE 1eiiCTBUS:

BOCIIpUHUMATDh U (I)OpMYJ'II/IpOBaTB CYKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
Hu nc/siMHu 06I_HGHI/I$I, sSICHO, TOYHO, I'PAMOTHO BBIPAKATh CBOIO TOYKY 3PCHUA



B YCTHBIX M MHCHMEHHBIX TEKCTaX, AaBaTh MOSICHEHHS MO XOAY PELICHHS
3a/1ayu, KOMMEHTHUPOBATh MOJYyUYECHHBIN pe3yJIbTaT;

e B XOJ€ 00CYXJIE€HHUS 33aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYX1aeMOU TEMBI,
npo0JieMBbl, perraeMoi 3ajaur, BbICKa3bIBaTh UJICU, HAICJIEHHBIE Ha MOMCK
pEelIeHUs, COIOCTaBIATh CBOM CYXJEHUS C CYXKICHUSIMH JIPYyTUX
YYaCTHUKOB JHAJIOra, OOHApyXUBaTh pazIU4yUe M CXOACTBO MO3UIUH, B
KOppeKTHOM popme hopMyTupoBaTh pa3HOIIIACHS, CBOU BO3PAKEHUS;

e TIPENCTaBIATH  PE3yJNbTAaThl  pEIICHUS  3a/Jaud, HKCIIEPUMEHTA,
HCCIIEIOBaHMUsI, TIPOEKTa, CAMOCTOSTENIbHO BEIOMPATh (hOpMAT BBHICTYILICHUS
C Y4ETOM 3a7a4 MPe3eHTAIMN U OCOOCHHOCTEH ayUTOPUH;

e IIOHMMATh M MCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHONW U MHAWBUYyaJIbHOM
paboThI IPU PEIICHUU yUeOHBIX MAaTEMAaTUUYECKHX 3a/1ay;

e TMPUHUMATH 1I€Jb COBMECTHOH NEATEIHHOCTH, MIAHUPOBATH OPTaHU3AIUIO
COBMECTHOI paboThl, pacnpenensTh BHABI padOT, OrOBApUBATHCH,
00Cy>KJaTh MPOLIECC U Pe3yJbTaT paboThl, 00001aTh MHEHUS HECKOJbKUX
JIIOJICH;

e yYacTBOBaTh B TPYMNIOBbIX (opmax paboTsel (oOcyxkaeHus, 0oOMEH
MHEHUSIMHU, MO3TOBBIE IITYPMBI U IPYTHE), BHIMOIHITH CBOIO YacTh PabOTHI
U KOOPAMHHPOBATH CBOM JIEUCTBUS C JPYTMMH YJICHAMH KOMAH/IBI,
OLICHHMBATh KAaueCTBO CBOEr0 BKJaJa B OOLIMH NPOAYKT MO KPUTEPHUSIM,
c(OpMYJIMPOBAHHBIM YYACTHUKAMU B3aUMO/IEHCTBUS.

PeryisiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

e CaMOCTOSITEJILHO COCTAaBIIATH IUJIaH, aJTOPUTM PEIICHUS 3a1adyu (MIu ero
4acTh), BBIOMpATh CIIOCOO pEIIeHUS ¢ YUYETOM HMMEIOIIMUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHpPOBaTb MU KOPPEKTUPOBATH
BapUaHThI pelIeHUH ¢ y4ETOM HOBOW MH(OpMAIUK.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJIJIEKT:

e BJAACTh CIIOCOOAMU CAaMOIPOBEPKU, CAMOKOHTPOJISI IIpoliecca U pe3yJibTaTa
pEeIIEHNUsT MaTEeMaTHYECKOM 3a]1a4uH;

e TPEABUAECTH TPYJAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPH PEIICHUN 3a]1a4H,
BHOCHTH KOPPEKTHBBHI B JCATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJIEHHBIX OMUOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OLECHHMBATh COOTBETCTBUE PE3YJIbTATA JECSITEIBHOCTH MOCTABICHHOW LIEIIHA U
YCIOBUSIM, OOBSCHSITh MPUUYUHBI JOCTHXKCHUS WM HEAOCTIKCHUS LEJH,
HAXOJIUTh OLIMOKY, 1IaBaTh OILICHKY MIPHOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI



K xoHiy oOydeHuss B 7 KJjacce OOYYaIONIMICA MOJYYUT CIEAYIOUIUE
MPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh H3ydeHHBIE TreoMeTpUYecKue (UTYpBI, OMNpEACHITh HX
B3aMMHOE PAacCIlOJIOKECHHE, H300pakaTh T€OMETpUUECKHE (DUTYphI, BBIMOJIHATH
YEpPTEXKHU M0 YCIOBUIO 3afaud. M3mepsATh JIWMHENHBIE W YIJIOBBIC BEIWYWHBI.
PemaTe 3a1aum Ha BEIYMCIICHHUE JJIMH OTPE3KOB U BEJIMYMH YTJIOB.

Jlenate TpyOyrO0 OIICHKY JMHEHHBIX M YIJIOBBIX BEJIMYUH IPEAMETOB B
peanbHOM KW3HU, Pa3MEPOB MPHUPOIHBIX OOBEKTOB. PasznmuyaTh pasMepbl 3THX
0OBEKTOB I10 TOPSIIKY BETUYHHBI.

CTpouTh 4EPTEXKU K TECOMETPUUECKUM 3a]1a4aM.

[Tonmp30BaThCd NOpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, MCIOJIb30BATh
IPU3HAKU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJLHUKOB IIPH PEIICHUH 3a/1a4.

[IpoBOANTE JTOTHUYECKUE PACCYKICHUS C MCIOJB30BAHHEM I€OMETPUYECKHUX
TEOpEM.

[Tonmp30oBaThCAd NpU3HAKAMU PABEHCTBA NPSMOYTOJBHBIX TPEYTOJbHUKOB,
CBOVMCTBOM  MEAMAaHbI, TMPOBEAEHHOW K  THUIIOTCHY3€ MPSMOYTOJIBHOTO
TPEYTrOJIbHUKA, B PEIICHUHA T€OMETPUUYECKUX 33/1a4.

OrnpenensaTh mapaieabHOCTh MPSMBIX C TIOMOIIBIO YTIIOB, KOTOPBIE 00Opa3yeT
C HUMHM cekyias. OnpeaensiTh NapajuieIbHOCTh MPSIMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NPSAMOM 0 TOYEK IPYTOU MPSAMOM.

Pemrars 3agaun Ha KieT9aTOM Oymare.

[IpoBOAUTH BHIYMCICHUS W HAXOJUTh YUCIOBbIE M OYKBEHHBIC 3HAUCHUS
YIJIOB B TE€OMETPUYECKHX 3a/layaX C MCIOJb30BAHUEM CYMMBbI YIJIOB
TPEYTOJLHUKOB M MHOI'OYTOJIbHUKOB, CBOMCTB YTIJIOB, OOpa30BaHHBIX MpH
MEPECCUCHUN [IBYX NapAJUICIbHBIX MPSIMBIX CEKyIled. Pemarh mnpakTHYecKue
3aJla4i Ha HaXOKJCHUE YTJIOB.

Bnagete MOHSATHEM TE€OMETPUYECKOTO MECTAa TOYEK. YMETh ONPENCATh
OMCCEKTPUCY yIJjla U CepEIUHHBIN MEPICHANKYIISP K OTPE3KY KaK reOMETPUUYECKUE
MECTa TOYEK.

DopMyIUpOBATH OMPEACICHHUSI OKPYKHOCTH WU Kpyra, XOpIbl M AUaMeETpa
OKPY’KHOCTH, T10JIb30BATHCA UX CBOWCTBAMH. Y METh IPUMEHATH 3TH CBOKWCTBA MPU
pellieHny 3a7ad.

Bnagere moHsATHEM OINMCAHHOM OKOJIO TPEYTOJIbHHUKA OKPY>KHOCTH, YMETh
HaxonuTh €€ 1eHTp. [lomp3oBarbest akTamMu O TOM, YTO OMCCEKTPHCHI YIJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OOHOM TOYKE, U O TOM, YTO CEpPEIUHHBIE
NEePIEHANKYJISIPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnanmers moHATHEM KacaTeabHOM K OKPYKHOCTH, MOJIB30BATHCS TEOPEMOU O
MEPIEHAUKYJISIPHOCTH KacaTeJIbHOM U paanyca, IPOBEIEHHOTO K TOUKE KaCaHHUSI.



[Tonb30BaThCAd NPOCTEHIIMMU T€OMETPUUECKUMH HEPABEHCTBAMU, TIOHUMATh
UX PAKTUYECKUM CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C MTOMOILBIO IUPKYJIS U
JIMHEUKU.

K koHuy oOyueHus B 8 Kjacce 0Oyd4arolMiicsl TMOMYYHUT CJIEAYIOLIUE
IPEIMETHBIE PE3YJIbTATHI:

Pacrnio3HaBaTh OCHOBHBIE BHJBl YETBIPEXYTOJBHUKOB, HX DIJIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IPH PELIEHUH T€OMETPUYECKUX 3a/1a4.

[IpuMeHATh CBOMCTBAa TOYKH IEPECEUEHHUS] MEIHMAH TPEYroJibHUKa (LEHTpa
Macc) B PEILICHUH 3ajau.

BiianeTs NMoHATHEM CpeIHEN JIMHUW TPEYTOJbHUKA U TPANELUH, IPUMEHITh
X CBOMCTBA NpPH PEIICHHM TreoMeTpuyeckux 3anad. llomb3oBarbes Teopemont
Qajieca 1 TEOPEMON O IPONIOPLIMOHAIBHBIX OTPE3KaX, IPUMEHATD UX IS PELICHUS
IPAKTUYECKUX 3a7a4.

[IpuMeHsATh npu3HaKu MOJ00US TPEYTOJBHUKOB B PEIIEHUH T€OMETPUUECKUX
3az1ay.

[Tonb3oBatbes Teopemoil [ludaropa s pelieHuss TE€OMETPUUYECKUX MU
npakThuyeckux 3agady. CTpoWTh MaTeMaTU4YeCKyl MOJENb B IMPAKTHYECKUX
3a/1ayax, CaMOCTOSITENIBHO JAENIaTh YEPTEK U HAXOAUTH COOTBETCTBYIOLIUE JIJTUHBI.

Bragere mNOHATMSMH CHHyCa, KOCHHyCa M TaHI€HCa OCTpPOro yria
OPSIMOYT'OJIBHOTO TPEyrojbHUKA. 1101b30BaThCS 3TUMH NOHATHAMU JUIS PEILEHUS
MPaKTUYECKUX 3a]1a4.

Beruucnars (pa3nanyHbIMUA crioco0aMu) IUIONIAAb TPEYTOJAbHUKA U TIIOIIAIN
MHOTOYTOJBHBIX  GUryp (Mmoib3ysich, TIA€ HEOOXOOUMO, KaJIbKYJIATOPOM).
[IpuMeHATh MOJyYeHHbIE YMEHHUSI B IPAKTUYECKUX 3a/1a4ax.

Bragete NMOHATUSAMH BOMCAaHHOTO M LEHTPAJbHOIO YIja, HCHOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, yriax MexAy XOpAaMmH (CEKyLIUMU) U YIiie MEXKIY
KacaTeJIbHOM M XOPAOM NPU PEIICHUH T€OMETPUYECKUX 3a1a4.

Bnagers moHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, NPUMEHATH CBOMCTBA
ONMCAHHOTO YEThIPEXYTOJIBHUKA ITPU PEILIEHUH 3a/1a4.

[IpuMeHATh MOJYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJIENIU JJIs 3a/1a4 peaibHOM JKU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BHIYUCICHUS
C NpPUMEHEHUEM TMOoA0OUsS MU TPUTOHOMETPUHU (TOJB3YSCh, TJ€ HEOOXOAUMO,
KaJIbKYJISITOPOM).

K xonmy oOyuenuss B 9 kuacce oOydaromuiics TOJYYHUT CJEAYIOLIUE
MIPEAMETHBIE PE3YNIbTATHIL:

3HaTh TPUTOHOMETPUUYECKHE (DPYHKIIMU OCTPBIX VYIJIOB, HAXOAWTh C HX
IIOMOIIbIO PA3JIMYHbIE 3JIEMEHTHI MPSAMOYIOJIbHOTO TPEYrOJbHHMKA («pELIEHHUE



MPSAMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoAuTh (C MOMOIIBIO KaJbKYJISATOPA) JJIMHBI
Y YIJIbI 17151 HETaOJIMYHBIX 3HAYEHUH.

[Tonb3oBaTbes popmynamu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM JUUII HAXOXKIECHHUS COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMM.

Hcrnons30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISl HAXOXKICHHS Pa3IMYHbIX
AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYroJIbHUKOBY»), MPUMEHATh HX IpH
pELIEHNH T€OMETPUYECKUX 3a/1a4.

Brnagerp moHsTHsAMH — mpeoOpa3oBaHHS — MOJOOHUS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX (uryp. [loap30BaThCs CBOMCTBAMHU MOA0OMS POU3BOIBHBIX
(Guryp, yMeTb BBIUMCIATH JJIMHBI W HaXOAUTh YIUVIBI Yy MOJOOHBIX (UTY.
[IpumensTh cBOWCTBAa MOAOOMS B NPAKTHUUECKHUX 3aJadyax. YMETb MPUBOAMTH
IpUMEpPBI MOTOOHBIX (PUTYP B OKPYKAIOILIEM MUPE.

[Tonb30BaThCA TEOpEMAMU O MPOU3BEICHUN OTPE3KOB XOP/, O MPOU3BEICHUH
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeJIbHOM.

[Tonb30BaTbCAd BEKTOpaMH, MOHUMATh MX T€OMETPUYECKUN W (DU3NUYECKU
CMBICJI, NPUMEHATh MX B PEUICHHMM TE€OMETPUUYECKMX U (PU3MUECKHX 3aj]ad.
[IpuMEHATH CKAIIPHOE NPOU3BEIECHUE BEKTOPOB JJII HAXOKAEHUS JJIMH U YTJIOB.

[Tonb30BaTbCcd METOAOM KOOPAMHAT HA IUIOCKOCTH, MNPUMEHSATH €ro B
pELIeHNH T€OMETPUYECKUX U MPAKTUYECKHUX 3a/1ay.

Biagete NOHATHSMH NPABHIBHOIO MHOIOYTOJIBHHMKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI TyTH OKPY’KHOCTH W PaJuaHHON Mephl yIria, YMETh BBIYMCIATH IIJIOIIAb
Kpyra u ero yactei. [[puMeHsTh noylydeHHbIe YMEHUS B IPAKTUYECKUX 3a7a4ax.

Haxonuth ocu (MAM LEHTPBI) CUMMETPUU (PUTYp, MPUMEHATH ABUKEHUS
MJIOCKOCTH B MPOCTEUIINX CITy4asix.

[IpuMeHATh MONy4YEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTH MATEMATHYECKHUE
MOJIENIN JUIS 3a/1a4 PEabHON )KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBHIYUCICHUS
C TPUMEHEHUEM TMOJ00MS U TPUTOHOMETPUYECKUX (PYHKIMMU (MOJIB3YsSCh, TIe
HEO0O0XO0IUMO, KATBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosimyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHuUe pa3iesioB H TeM ungppoBbIe
Ne i/m P Kourpoubnubie | IIpakTuyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
IIpocreiine reoMmeTpudeckue Gurypsl u
1 I/I)I: cBoiictBa. 3me Telzme FGOM?; I/I}:II;CKI/IX 4 0 1 bubmorexa LHOK
' P p https://m.edsoo.ru/7f415e2e
BEJIMYUH
bub6mnoreka [IOK
2 T 5 1 0
PEYTOILHIH https://m.edsoo.ru/7f415e2e
3 [TapamiensHbie IPsIMBIE, CyMMa yTII0B 4 1 1 bubnunoreka [JOK
TPEYTOJIbHUKA https://m.edsoo.ru/7f415e2e
4 Oxpy’XKHOCTb U KpyT. [ 'eomeTpuueckue 3 1 1 bubnuoreka LIOK
MOCTPOEHUSA https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
IT i 1
> OBTOpEHHE, 0000MICHHE sHAHHH 0 https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 17 3 3
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8 KJIACC

KosaunuyectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM nu(ppoBbIe
Ne i/l P Konrpoabusie | IIpakTHyeckue (undpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIC
padoThbI padoThI
pecypcbl
bubmnorexa [JOK
1 q & 1
CTPIPEXYTOILHIKH 6 https://m.edsoo.ru/7f417e18
Teopema @aneca u Teopema o
2 1| OfIO MOHAJIBHBIX O ; €3Kax, MoA00HbIE 7 1 bubmmorexa LIOK
poTiopH Ry > 1O https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
[Imomane. Haxoxaenue momanei
3 Tpe III‘IO.;[I)HI/IKOB u i[/IHOFO FOJIH:HSIX ¢ur 7 1 bubmmorexa [IOK
pey Y P https://m.edsoo.ru/7f417e18
[Tnomaau nogoOGHBIX HuUryp
4 Teopema [Iudaropa u Hauana 6 1 bu6muoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpYKHOCTH. BrimcaHnHble u
5 ONMCAHHBIE YEThIPEXYTOJIbHUKH. 5 1 bubmmnoreka [JOK
KacarenbHble k okpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEU
. bubnuotexa [JOK
6 Iosropenue, 000bwenne sHanmii 3 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34 5 0



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

KoauyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3ieioB H TeM uudpoBbIe
Ne o/ P Konrpoabubie | IlpakTuueckue (undpp )
NPOrpaMmblI Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcbl
1 Tpuronomerpus. TeopeMbl KOCHHYCOB U 8 1 bubnmoreka [JOK
CHHYCOB. Penienre TpeyrojbHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobpazoBanue momodus. Merpuaeckue 5 1 bu6nuoreka [IOK
COOTHOUICHUSA B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bubmnorexa [JOK
1
3 Bexcropet 6 https://m.edsoo.ru/7f41al2c
bubnnorexa [JOK
4 5 1
JlexkapToBbI KOOPIUHATHI Ha IJIOCKOCTH httns://m.edsoo.ru/7fA1a12¢
IIpa € MHOTOYTO . a
, | e [
by Hans Epyra: https://m.edsoo.ru/7f41a12c
Brruncnenue minomazei
bu6mmoteka [IOK
3
6 JBIKEHHS I10CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 3 bu6nuorexa [IOK
3HaAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 4 0



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