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AHHOTANUA
HasBanue I'eometpus. bazoBslil ypoBeHb
Kuaace 10-11
YpoBenn bazoBnii
Cranpapr dI'OC COO, denepanbHas 00pa3oBaTelibHasl MPOrpaMma CPeIHEro 001ero 00pa3oBaHus

Mecro npenmera B
Y4eOHOM IJIaHe

Pabouast nporpaMMa B COOTBETCTBHH C yUeOHBIM ILIAHOM IIKOJIBI PACCUUTAHA HA pean3aliio B TeueHue 2 jgeT Ha 102 yueOHbIX 4acoB:
—B 10-M kiacce —68 yacoB, u3 pacyera 2 yu/d. B Heaenro (34 yueOHbIC HEICIH)
—B 11 -m knacce — 34 vaca, u3 pacyera 1 yu/u. B Hemenro (34 ydeOHbIC HEICITH)

KoysmuecTBO yacoB

102

ean

Ilens ocBoeHust mporpaMMbl ydeOHOTO Kypca «['eomerpus» Ha 0a30BOM ypoBHE 00ydeHHsS — 0O0IIeoOpa3oBaTeNbHOE M OOLIEKYJIBTYPHOE Pa3BHTHE
oOydJaromuxcsi depe3 0o0ecrmedeHHe BO3MOXKHOCTH NPHOOPETCHHS W HCIIONBb30BaHMS CHCTEMAaTHYECKHX TCOMETPUYECKHX 3HAaHWH M JEHCTBUM,
CHEUU(HUIHBIX TE€OMETPHUH, BO3MOXHOCTH YCIEIIHOTO IPOAODKEHHS O0O0pa3oBaHMS M0 CIEHHAJBHOCTAM, HE CBS3aHHBIM C MPUKJIAJTHBIM
HCTIONIb30BAaHUEM IF€OMETPHUH.

3amaun . (hopMuUpOBaHUE MPESICTABICHHUS O TCOMETPUH KaK YaCTH MUPOBOU KYJIbTYPhI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAFOIIUM MUPOM;
. q)OpMI/IpOBaHI/Ie MNpCACTAaBJICHHUA O MHOT'OTpaHHUKAX M TEJIaX BpallCHHUA KakK O BaXXHEHIIMX MaTEeMaTHYECKHUX MOACIAX, ITO3BOJIAIOLINX
OIIUCBIBATH U U3YYaThb PA3HbBIC ABJICHUS OKPYXAIOMIET0 MUPA,
. q)OpMI/IpOBaHI/Ie YMEHUA paClio3HaBaTh Ha YEPTEIKAX, MOACIAX U B pCaIbHOM MUPE MHOTOTPAHHUKHN U TEJIa BPAILICHUS
. OBJIAJICHUE METOJJAMH PEUICHHUS 3a/1a4 Ha IIOCTPOCHUS Ha H300PAKCHUSAX [TPOCTPAHCTBEHHBIX QUTYD;
. q)OpMI/IpOBaHI/Ie YMEHUA OIEPHUPOBATE OCHOBHBIMU NMOHATUSAMHU O MHOT'OTpaHHUKAX U T€JIaX BpalllCHUA U UX OCHOBHBIMU CBOﬁCTBaMH;
. OBIIaJICHUE AITOPUTMAMHK PEICHNs] OCHOBHBIX THIIOB 3a/1a4; ()OPMUPOBAHHE YMEHUS POBOJUTH HECIIOKHBIC JIOKA3aTEIIbHBIC PACCYKACHHS B
XOJI€ PEIICHNUS CTEPEOMETPUYECKHUX 3a/1ay U 33/1a4 C MPAKTUUECKUM COJICPKAHUEM;
. pa3BUTHE HHTEUICKTYalbHBIX M TBOPYECKUX CIOCOOHOCTEW OOYYAIOMIMXCs, MO3HABATEIHHOW AKTUBHOCTH, HCCIIENOBATEIBLCKUX YMEHUH,
KPUTHYHOCTH MBIIUICHHS;
. (dopmupoBanue (PyHKIMOHAIBHON IPAMOTHOCTH, PEIEBAHTHONH NEOMETPHU: YMEHHE PACIO3HABATH MPOSIBICHUS T€OMETPUYECKHX MOHSTHIA,
00BEKTOB M 3aKOHOMEPHOCTEH B peajbHbIX JKH3HEHHBIX CHTYAIMSX U NPU M3YYEHHH JAPYTUX y4eOHBIX MPEJMETOB, MPOSIBICHUS 3aBUCHMOCTEH U
3aKOHOMEPHOCTEH, GOPMYIUPOBATH X HA S3BIKE TEOMETPHUH M CO3/1aBaTh T€OMETPUUECKUE MOJIEIH, PUMEHSAThH OCBOCHHBIN T€OMETPUUECKUN anmnapar
JUIA pEIICHU A TPAKTUKO-OPUCHTUPOBAHHBIX 3a4a4, MHTCPIIPETUPOBATh U OLUCHUBATDH ITOJTYYECHHBIC PE3YJIbTAThI.

YMK 1) Maremaruka. leomerpus: 10-11 — e kmaccel: yriyOsaeHHbIi ypoBeHb: yueOuuk/JI. C. Aranacsu, B. @. Byrysos, C. B. Kagomiies — M.

IIpoceemenue, 2023
2) Maremaruka: anrebpa ¥ Hauaja aHain3a, reoMeTpus. Ajarebpa v Havaja MaTeMaTuueckoro ananusa. 10-11 kmacesl: yue6. 1 06ieo0pa3osar.
oprauuzaiuii: 6a3oBblii u yriyon. yposau / [LILA. Asmmmos, FO.M. Komsirun, M.B. Tkauesa ap.]. — 3-e uzn. — M.: IIpocsemenne, 2016. — 463 c.
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HOACHUTEJIbHAYA 3ATITUCKA

OBIIIASI XAPAKTEPUCTHUKA YYEBHOI'O IIPEJMETA «TEOMETPHUSI.
BA3OBBIN YPOBEHDb»

Pabouas mporpamma yde6HOTrOo Kypca «I'eomerpus» 0a30BOro ypoBHS ISl 00YYaIOIIHXCS
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepanibHOrO roCyAapCTBEHHOTO 00pPa30BaTEILHOTO
CTaHJapTa cpenHero oomero odpa3oBaHus, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
NPEIBSBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPATUIMKA POCCHICKOTO OOpa30BaHMS.
Peamuzanust  mporpamMmbl  o0ecrieUyMBAeT  OBJAJCHUE  KJIFOYEBBIMH  KOMIICTCHIMSIMH,
COCTaBJIAIOIMMH OCHOBY IUIA CaMOpa3BUTHUA W HCIIPCPBIBHOT'O 06paSOBaHI/I$I, OEI0CTHOCTD
O6H.I€Ky.HBTypHOI‘O, JIMYHOCTHOTI'O 1 ITO3HABATCJIBHOI'O PA3BUTHA JIMYHOCTHU 06yan0Luchs1.

HNEJA HU3YUEHUSA YUYUEBHOI'O INPEIMETA «I'EOMETPHUSI. BA3OBbBIN
YPOBEHbDb»

BaxxHocth ydeOHOro Kypca TEOMETpUM Ha YpPOBHE CpeIHEro oO0Iero ooOpa3oBaHUs
00yCIIOBJIEHa TPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX PE3YIbTaTOB
0o0y4eHHUs T€OMETPUM B HAMPABIIEHUU JIMYHOCTHOTO PA3BUTHUS OOYyYarOmUXCs, GOPMHUPOBAHUS
(YHKIMOHATHHONH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3YYCHHs IPYTUX YYEOHBIX IUCLUIUIVH.
PazButne y oOydaromuxcs NPaBHIBHBIX TPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHUU
FEOMETPUUECKUX a0CTPAKIUNA, COOTHOIICHUU PEAIbHOTO U HJCAIbHOTO, XapaKTepe OTPasKeHUs
MaTeMaTUYeCKON HAayKOH SIBJICHUN U MPOILIECCOB PEaTbHOIO0 MUPA, MECTE T€OMETPUH B CUCTEME
HAyK M pOJIM MATEeMaTHYEeCKOTO MOJCIMPOBAHMS B HAYyYHOM IIO3HAHWM W B TIPAKTHKE
CHocoOCTBYeT (OPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHHS YYaIMXCS, a TaKKe KadecTB
MBILIEHHS], HEOOXOAUMBIX JUISl afalTallii B COBPEMEHHOM OOIIIECTBE.

['eomerpus sBisieTcst OAHMM K3 0a30BBIX INPEIMETOB HAa YPOBHE CpEIHEro OO0ILero
o0pa3oBaHUs, TaK KaK OOECIeYMBAaeT BO3MOXKHOCTh HM3YYEHHUS KaK IHCIUIUINH €CTECTBEHHO-
Hay4HOM HaIIPaBJIEHHOCTH, TAK U TYMaHUTAapPHOM.

Jlornueckoe MblIUIeHHE, (HOPMUPYEMOE MPU HM3YyYEHUU OOYYaIOUIMMMCSA MOHATHHHBIX
OCHOB T€OMETPUM M TOCTPOEHUM ILEMOYKU JIOTUYECKUX YTBEPXKIEHUI B XOJle peIIeHUs
TEOMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTaTh W ONPOBEPraTh THIIOTE3Bl HETOCPEACTBEHHO
UCTIONB3YIOTCSl TIPU pEIIeHUH 3a7ad eCTECTBEHHO-HAyYHOTO LUK, B YAaCTHOCTH W3 Kypca
(hU3MKH.

YMeHHe OpUEeHTHPOBATHCS B IPOCTPAHCTBE MIPAaET CYIIECTBEHHYIO pOJb BO BCEX
o0macTsaX JIesTedbHOCTH 4YenoBeka. OpHeHTalusi YeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEOOXO/IMMOE YCIIOBHE €TI0 COIMABbHOTO OBITHs, (popMa OTpa)keHHs OKPYXKAIOIIEro MHPA,
YCIIOBHE  YCHEITHOTO TIO3HAHWUS W aKTHBHOTO TPEoOpa3oBaHHs — JACHCTBUTEIHHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeTUHAET pa3Hble BUAbI YUeOHOH U TPyJ0BOM
NeSITeIbHOCTH, SBJSIETCS OJHUM M3 NMPO(EeCcCHOHANIBHO BaKHBIX KAadyeCTB, MOATOMY aKTyalbHa
3a7ada GOPMHUPOBAaHUS Y OOYYArOIIMUXCS MPOCTPAHCTBEHHOTO MBINUICHHUS KaK Pa3HOBHIHOCTH
00pa3HOTO MBIIUIEHUS! — CYIOIECTBEHHOTO KOMITOHEHTa B TMOJITOTOBKE K IPAKTHYECKOU
JESTEIILHOCTH 110 MHOTHM HAIIPaBJICHUSM.

Llens ocBOeHMsI MporpaMMbl yueOHOro Kypca «I'eomerpus» Ha 0a30BOM ypOBHE 00yueHUs
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYYAIOMIMXCS Yepe3 0OecleueHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHUYECKUX T€OMETPHUECKUX 3HAHUH U
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NelcTBUH, crienu(UUHBIX T€OMETPUH, BO3SMOXKHOCTH YCIIEIIHOTO MTPOJOKEHHs] 00pa30BaHUs 110
CHEUHATBHOCTSAM, HE CBA3aHHBIM C MPHUKJIAIHBIM HCIIOIH30BAaHUEM T€OMETPUU.

[Iporpamma mo reomeTpurd Ha 0a30BOM YPOBHE NpEAHA3HAYCHA IS OOYYaIOLIMXCS
CpeIHeW IIKOJbl, HE HCHBITHIBABIIMX 3HAYUTENBHBIX 3aTPyAHEHUI Ha YPOBHE OCHOBHOTO
obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YpPOBHE JOJKHBI OCBOHTH
o0mye MaTeMaTHYeCKUe YMEHMsI, CBA3aHHbIE CO CHEIM(UKON TeOMETPUM U HEOOXOIUMBbIE AJIs
KHU3HH B COBpeMEHHOM oO1iecTBe. Kpome 3Toro, OHM UMEIOT BO3MOXKHOCTh U3yYHTh T€OMETPHUIO
Oosee r1yO0OKO, €Clii B JalIbHEHIIIEM BO3ZHUKHET HEOOXOAUMOCTh B TEOMETPUUECKUX 3HAHUSIX B
npo¢eCcCHOHATIBLHOM 1eATEIbHOCTH.

JlocTrkeHHe el OCBOEHUS NIPOrpaMMbl 00€CIIeUNBACTCS PELIECHUEM COOTBETCTBYIOIIMX
3agad. [IpuoputeTHBIMU 3aauaMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax SIBIISIOTCS:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOH KYJIbTYyphl H

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOIUM MUPOM;

e (opMupOBaHHE TIPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpPALICHUS Kak o
BO)XHEHIINX MAaTEMAaTUYECKUX MOJIENSX, [TO3BOJISIOIIMX OMMUCHIBATh M U3y4aTh pa3Hble
SBJICHUSI OKPY’KAIOLIETr0 MUPA;

e (opMupoBaHHE YMEHMs paclO3HaBaThb Ha 4YepTeXax, MOJEIAX M B pEalbHOM MHUpE
MHOT'OI'paHHHMKH U Tejla BpallleHHs;

e OBJIQJICHUE METOJaMHU pEUIeHHs 3aJad Ha IOCTPOCHMS Ha H300pakeHHsIX
IPOCTPAHCTBEHHBIX (pUryp;

e (opMupoBaHHE YMEHHs ONEpUPOBATb OCHOBHBIMHU IOHSTUSAMH O MHOTOTPAHHUKAX U
TEJIaX BpAIleHHUs] 1 UX OCHOBHBIMH CBOMCTBaMU;

e OBJIQJICHUE AJITOPUTMAMHU PEIICHUS OCHOBHBIX THIOB 331a4; (OpMHUpOBaHHE yMEHUS
NPOBOJIUTH  HECIOKHBIC  JIOKA3aTeNbHBIE  pACCY)KJICHHS B  XOJ€  peIICHUs
CTEPEOMETPUYECKHX 3a/1a4 U 33124 C MPAKTUIECKUM COJICPKAHUEM;

® pa3BUTHE MHTEJUIEKTyaJlbHBIX M TBOPYECKMX CHOCOOHOCTEM  oOydaromuxcs,
MI03HABATEIBHON aKTUBHOCTH, UCCIIEAOBATENLCKUX YMEHUH, KPUTHYHOCTH MBIIIUICHUS;

e (dopmupoBaHue (QYHKIIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEN B
peasbHBIX JKU3HEHHBIX CUTYalMsIX W TIPU H3YUYEHUHM JPYTUX Y4YeOHBIX MpEIMETOB,
NPOSIBJIICHUST 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIHpOBAaTH WX HA S3BIKE
T€OMETPUM ¥  CO3/1aBaTh T'€OMETPHUYECKHE MOJENH, NPUMEHSITh OCBOCHHBIN
TreOMETPUYECKU  ammapaT JUIsl peleHus NpaKTUKO-OPUEHTHPOBAHHBIX —3ajad,
UHTEPIPETHUPOBATH U OLICHUBATH MOJTY4YEHHBIE PE3yJIbTaThI.

OTIUYHUTENBHON 0COOCHHOCTHIO TIPOTPAMMEBI SIBISIETCSI BKIIIOUEHUE B KYPC CTEPEOMETPUHU

B Hayalle €ro W3y4YeHHs 3aJad, pellaeMblX Ha YPOBHE HWHTYWTHBHOTO TIO3HAHUS, U
ornpenenéHHBIM 00pa30oM OpraHM30BaHHAs paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BHUTHIO
JIOTMYECKOTO M TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTHUMYJIHUPYET MPOTEKaHHE WHTYUTHBHBIX
MPOIIECCOB, MOTUBUPYET K JAIbHEHIIIEMY U3YUEHHIO TTPEIMETa.

[Mpenmourenue OTHAETCS HATISATHO-KOHCTPYKTUBHOMY METONY OOY4YeHHS, TO €CTh
TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-TIPAKTHYCCKOM
NeSITeIbHOCTH. Pa3BuTHE NPOCTPAHCTBEHHBIX NPEACTABICHUH Yy YydalIuxcs B  Kypce
CTEpEOMETPUH MIPOBOJUTCA 3a CUET PELICHHs 33/1a4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX 00pa3oB U
3a7ad Ha OINEpHUPOBaHUE MPOCTPAHCTBEHHBIMU oOpasamu. Co3gaHume oOpa3a TPOBOIHUTCS C
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OIIOPOIl Ha HAIISITHOCTh, @ ONIEPUPOBAHNE 00pPa30M — B YCJIOBUSAX OTBJIICUEHHS OT HAIVIAJHOCTH,
MBICJIEHHOT'O U3MEHEHHUS €r0 UCXOIHOIO COJIEPIKaHNUS.

OcHoBHBIE cofepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kjaccax:
«MHororpanHuKmn», «lIpsiMble U IJIOCKOCTH B IPOCTPAHCTBEY», «Tena BpameHus», «BekTops! u
KOOpJMHATHI B IPOCTPAHCTBE». POPMUPOBAHKE JTOTMYECKUX YMEHHUH PacIpeAeIIsaeTCsl HE TOIbKO
[0 COAEP)KaTEeNIbHbIM JIMHUSM, HO M IO TrojaM oOydeHHs Ha YpPOBHE CpEJHEro oOIuero
o0OpazoBaHusl.

Conepxanrie 00pa3oBaHMS, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueil mporpamMmsbl, pacrpeaeiaEHHbIM 0 rofgaM 00ydeHusl, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
YTOObl ~ OBJAJEHUE TIEOMETPUYECKMMHU MOHATUSAMM M  HaBbIKAMM  OCYIIECTBIISIOCH
MOCJIEIOBATEIbHO W TOCTYMATENbHO, C COOJIIOJICHMEM INPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAJINCH B OOIIYI0 CUCTEMY I'€OMETPUYECKUX MPEACTABICHUH 00yJaromuxcs,
pacumpsis 1 yriayouss e€, o0pa3ys IpOYHble MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O IPEIMETA «('EOMETPUS. BA3OBbIA YPOBEHb» B
YYEBHOM IIVTAHE

Ha u3yuenne reomerpuun orBoauTcs 2 yaca B Henento B 10 kimacce u 1 yac B Hexento B 11
KJIacce, BCEro 3a JBa rojaa ooy4eHnus - 102 yaeOHBIX Yaca.
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COJAEP)KAHUE YYEBHOI'O ITPEIMETA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA CcTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, IpocTpaHCTBO. 1lonATHE
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anMHOe pacnosiokeHue NpsIMbIX B IIPOCTPAHCTBE: NIEPECEKAIOIIMECS, NapaJlIEIbHbIE U
CKpeluMBamoIuecs npsAMble. [lapayienbHOCTh HPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
napajuleJibHble IPSAMBIE B IIPOCTPAHCTBE; IMAPAJLIENBHOCTh TPEX MPSIMBIX; IapauIeIbHOCTb
OPSIMOM M IUIOCKOCTH. YIJIBI C COHAIPABJICHHBIMH CTOPOHAMM; Yrojdl MEXIy MNpSMBIMU B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IMapajulesibHbIE  IUIOCKOCTH;  CBOMCTBA
napajieNbHBIX I0cKocTel. [IpocTeiimme npocTpancTBEHHBIE (PUTYPHI Ha MIIOCKOCTH: TETPadIp,
KyO, nmapajuienenumnes; nocTpoeHNe CeueHuil.

[lepnieHAUKYIApPHOCTS NOPSAMOM M IUIOCKOCTH: IEPIEHIAUKYJISAPHBIE IpSMBIE B
IIPOCTPAHCTBE, NPSMBbIE IApPAJUICIbHBIE M IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEPHEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpAMOW NEpPHEHAUKYISPHON
IUIOCKOCTH. YTJIBl B NPOCTPAHCTBE: Yrojl MEXAY NPSIMOW M INIOCKOCTBIO; ABYI'PAaHHBIM Yrod,
JMHENHBIA Yron ABYrpaHHoro yria. [lepneHaukyisp M HaKJIOHHBIE: PACCTOSIHUE OT TOYKH IO
IUIOCKOCTH, pAaccTOSHUE OT NPSIMON [0 IUIOCKOCTH, MNPOEKUUs (GUIYypbl Ha IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEH: IIPU3HAK MIEPIEHIUKYISIPHOCTH IBYX ILUIOCKocTer. Teopema
0 TPEX NMEPIEHIUKYIIApax.

MHOTOrpaHHUKH

[lonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOTIOIPDAHHUKA, BBINYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKAa MHOrOrpaHHuKa. IIpu3mMa: N-yrojapHas npu3mMa; rpaHu
U OCHOBaHMS NMPHU3MBI; MIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAas M TOJIHAsI TOBEPXHOCTH MPU3MBI.
[Tapanmnenenunen, NpsAMOYTOJBHBIN Mapajjlesienunen U ero cpoicrsa. IIupamuaa: n-yromapHas
nUpaMujia, TPaHU M OCHOBAaHUE NHpPaMUJbl; OOKOBask M IOJHAS IOBEPXHOCTb MHUPAMUJBI;
IpaBWIbHAasg M Yyceu€HHas MNHUpamMuaa. OJIEMEHTbl MNpU3Mbl W mnupamuabl. [IpaBunbHbIE
MHOTOTPaHHUKU: MOHITHE NMPABUIBHOIO MHOTIOIDAaHHUKA; NpaBUibHAs MpU3Ma M NPaBUIbHAs
nUpaMu/ia; NpaBUIbHAs TPEYrojbHas MUpaMuUia U MPaBUWIbHBINA TeTpasap; Kyo. Ilpeacrasienue
O TMpaBWIbHBIX MHOTOTPaHHMKAX: OKTajdap, JoJeKa’Ap M ukocadap. CedeHus Opu3Mbl U
NUPAMHU/IBI.

CuMMeTpuss B TIPOCTPAHCTBE: CHUMMETPHSI OTHOCUTENIBHO TOYKH, NPSAMOM, IUIOCKOCTH.
DNEeMEHTHI CUMMETPUH B IIMpaMuax, NapauielenuIe1ax, IpaBUIbHBIX MHOTOTDAaHHHKAX.

Brruucnenue »neMeHTOB MHOTOTPAaHHHUKOB: p&Opa, nuaroHanu, yribl. [lmomans 60koBoM
MIOBEPXHOCTH U IIOJIHOM ITOBEPXHOCTH MPSAMOM NIPHU3MBI, IUIONIAJb OCHOBAaHHM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U MOBEPXHOCTH
NpaBWIbHON NMUpaMuibl, TEOpeMa O IUIOIAAM yced€éHHOHM mnupamuzbl. [lonsarue o6 oObéme.
O0bEM upamMuIbl, MPU3MBIL.

[Tono6ubie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMAASMH MOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KUIIACC

Tesa BpameHus
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[winHapuyeckass MOBEPXHOCTb, 00pa3yloolUe IMINHAPUYECKOM IOBEPXHOCTH, OCh
LWIMHJpUUYECKOl noBepxHocTU. Llunuuap: ocHOBaHMS M OOKOBasi IOBEPXHOCTh, 00Opa3yromas 1
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckasi MmMoBepXHOCTb, OOpa3yroline KOHUYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHMUYEeCKOW mnoBepxHocTH. KoHyc: ocHOBaHME M BeplIMHA, OOpasymoollas U OCh; IJIOLIA]b
OOKOBOW M IOJHOM MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yrollue M BBICOTA; OCHOBAHUSA U
OOKOBast TIOBEPXHOCTb.

Cdepa m map: meHtp, paamyc, AUAMETp; IJIOLIAAb IMOBEPXHOCTH cdeprl. B3aumuoe
pacrioyio’keHue cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTb K cepe; miaomaas chepsl.

N300pakeHue Tes BpalleHHus Ha MJI0CKOCTU. Pa3BépTka uIMHApa U KOHYCA.

KomOuHanuu Tten BpamieHWs U MHOTOTPaHHMKOB. MHOIOTpaHHHK, OINHCAHHBIA OKOJIO
cdepsr; chepa, BOUCaHHAs B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitue 00 oO0BEMe. OcHOBHBIE CBoWcTBAa 00BEMOB Tell. Teopema 00 o00bEME
OpSMOYTOJIBHOTO Mapajuienenunena 1 ciaeactsus u3 He€. O0béM LmimHApa, KoHyca. OO0BEM
nrapa ¥ Iiomasib cQepsl.

[TomoGuble Tema B mpoctpaHcTBe. COOTHOUICHHS MEXKAY IUIOUIAIIMU TTOBEPXHOCTEH,
00BéMaMu ITONOOHBIX TEI.

Ceuenuss uMaMHIpa (MApalvielbHO W MEPHEeHIUKYISPHO OCH), CEYeHHsl KOHyca
(mapasienbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BexkTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha mockocty U B npocTpaHcTBe. C0KeHne U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uuncio. PasnoxeHue BekTOopa MO TpEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEHCTBUI C BEKTOpaMH.
IIpsmoyronbHas cucrema KOOpAMHAT B InpocTtpaHcTtBe. KoopaunHarsl Bekropa. IIpocreimme
3aJaud B KOOpAMHATax. Yroia Mexnay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Brruncnenue yriioB Mexay HOpsIMBIMH U IJIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIM METOJ NpHU
peLIeHNH TeOMEeTPUUYECKUX 3a/1a4.
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IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pPE3yNbTAaThl OCBOCHHUS MPOTrpamMMbl ydyeOHOro mpenMera «MareMaTuka»
XapaKTEepPU3YHOTCS:

I'paxxnanckoe BocnuTanue:

c(OPMHPOBAHHOCTBIO TPAXKIAHCKOW TMO3UIMM OOY4YalOUIerocss KaK AaKTHBHOTO U
OTBETCTBEHHOI'O 4JIEHAa POCCHMCKOr0 OOIIEeCTBAa, MPEACTABICHUEM O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBIEHHUH, MpPOIEAYyp Tpa)xJaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCIHCTBOBATh C COLMAIbHHIMU HHCTHUTYTAMH B
COOTBETCTBUH C UX (QYHKIMAMU M Ha3HAUCHUEM.

ITaTpuoTHyeckoe BoCIUTaAHUE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON IPaXKTAHCKOW MIACHTUYHOCTHU, YBAXKEHUS K MPOILIOMY
U HACTOSILIEMY POCCUUMCKOM MaTEMaTUKH, LIEHHOCTHBIM OTHOIICHUEM K JIOCTHKEHHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHUCKOM MAaTEMAaTHYE€CKOM IIKOJIbI, K HCIOJb30BAHUIO ITUX
JOCTIDKEHUH B IPYTUX HAYKax, TEXHOJIOTUSIX, Chepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHEM JIYXOBHBIX IIEHHOCTEH pPOCCHIICKOr0 Hapoaa; chHOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUM HAyKU U JIEATEIBbHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOTO BKJIANa B IIOCTPOEHUE
YCTOHYHBOTO OYyIYIIEroO.

JcTeTH4ecKoe BOCIUTAHME:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIHOYas OCTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIICHUH, PpacCyXIECHUH; BOCIPUUMUYHUBOCTBIO K
MaTE€MaTUYECKUM acleKTaM pPa3JIuvyHbIX BUJOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OpPMUPOBAHHOCTBIO YMEHMSI TNPUMEHATh MaTe€MaTU4YeCKHe 3HaHUS B MHTEpecax
310poBOTO U Oe3omacHoro oOpa3a >KU3HH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 37J0POBBIO
(3mopoBoe mHTaHUe, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHH U OTHbIXa, peryispHas (uznueckas
AaKTUBHOCTh); (PM3NYECKOIO COBEPIICHCTBOBAHUS, NPH 3aHATUSX CIOPTUBHO-03/JOPOBUTEIILHON
JIEATEITBbHOCTBIO.

TpyxoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHWEM IIEHHOCTHU TPYAOIIOOUS; WHTEPECOM K pa3IMyHbIM
cdepam mpohecCHOHATBHON J1eATENIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BbIOOp Oyayliel mpodeccun U peaan3oBbIBATH COOCTBEHHbBIE
JKU3HEHHBIE IUIaHbl, TOTOBHOCTbIO M CIOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM0o00pa30BaHUIO Ha MPOTSIKEHWU BCEH JKU3HU; TOTOBHOCTBIO K AaKTHBHOMY Y4YacTHIO B
PELICHUH PAKTUYECKUX 3a]]a4 MAaTEMaTH4YE€CKON HapaBIE€HHOCTH.

JKOJI0rH4YecKoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTBHIO 3KOJOTUYECKOW KYNIbTYpbl, NMOHUMAHHEM BIUSHUS COLHUAIbHO-
DKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHHUE IMPUPOJHONM U COLMUAIBHOW Cpeabl, OCO3HAaHUEM
r100aNbHOTO  XapakTepa OKOJOTMUYECKHMX  IpoOJieM; OpHEeHTaluel Ha  NpUMEHEHHUe
MaTeMaTUYeCKUX 3HAHUU JUIsl pelIeHHs 3ajad B 00JacTU OKpY’Karolleil cpebl, MiIaHUpOBaHUS
ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPYKAOIIEN CPEJIbI.

IleHHOCTH HAYYHOIO MO3HAHMSA:
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C(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTUKHU, TOHUMAaHHEM MaTeMaTHYECKOW HayKu Kak cepsl
YeJIOBEUECKON JIEATEIIbHOCTH, 3TAIOB €€ pa3sBUTUA U 3HAYMMOCTH IS Pa3BUTHUS LIMBUIN3ALUY;
OBJIQJICHUEM SI3BIKOM MAaT€MATHKM M MAaTE€MaTU4YeCKOW KYJIbTYpOM KaK CPEICTBOM II03HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBJISATh IPOEKTHYO M HCCIENOBATEIbCKYIO JEATEIbHOCTD
WHIWBHUAYAJIBHO U B IPYyIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yabTaThl OCBOEHUS IPOrpaMMBbl yueOHOTO npeamera «MaremaTrukay
XapaKTepU3YIOTCS  OBJAQJCHHEM  YHUBEPCAIbHBIMH  HO3HAGAMENbHBIMU  OeliCneUsMuU,
VHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  YHUBEPCANLHOIMU — PecyIAMUGHbIMU
OelicmeusIMu.

1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECcco8 00yyaowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYHCAowe20 Mupa,
npUMeHeHUe JT02UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Ba3oBble joruyeckue AeicTBuUs:

® BBIIBISATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKU MATEMaTHYECKHUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACICHUsI MOHATHUMH;
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccU(PHUKAIMN, OCHOBAHUS JIJIsl 00001IeHus
Y CpaBHEHUS, KPUTCPUH TIPOBOIUMOTO aHAIN3A;

® BOCIPHUHHUMATH, (HOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKJICHHUS: YTBEPAUTEIbHBIE U
OTpUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

® BBIBIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUUS B (haKTax,
TAHHBIX, HAOMIOJACHHUSX W YTBEPXKIACHUSAX; IpeaaraTb KPUTEPHH ISl BBISBIICHHS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

® JleNaTh BBIBOJIBI C HCIIOIH30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX W WHIYKTUBHBIX
YMO3aKTIOYEeHUN, YMO3aKIFOUeHUH 110 aHAIIOTUH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHUH (TIpsSMBIC
M OT TPOTUBHOTO), BBICTPAMBATh AapPryMEHTAIMIO, MPHUBOJUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/IEHUS U BBIBOJIBL;

e BBIOMpaTh Croco0 perieHuss y4eOHOUW 3amauu (CpaBHHUBATh HECKOJIBKO BapUAHTOB
peleHus, BbIOUpaTh Haubomee MOAXOMSMIMUNA ¢ YIETOM CaMOCTOSTENLHO BBIEICHHBIX
KPUTEPUEB).

Ba3oBble nccienoBaTebcKue IeiicTBU:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCICNOBATEIIbCKUH  MHCTPYMEHT  IO3HAHWS,
dbopMyIHUpPOBaTh BOMPOCH], (PUKCUPYIOIINUE MPOTUBOPEUNe, MPodIeMy, yCTaHABINBATh
HUCKOMO€ U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO IO3HUIIHUIO,
MHEHHUE;

® TMPOBOJUTH CAMOCTOSITEIHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIIEIOBaHUE TI0
YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBeKTa, SIBICHHS, Ipolecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXTy O0OBEKTaMH, SIBICHUSMU, TIPOIICCCAMU;

® CaMOCTOATENHHO (opMyaupoBaTh OOOOIIEHHUS W BBIBOJABI 1O  pe3yjbTaTaM
MPOBEIEHHOTO HAOIIOICHHS, UCCIIEAOBAaHUS, OLEHNBATh JIOCTOBEPHOCTh MOTYYSHHBIX
pe3yIbTaTOB, BEIBOJIOB U 0000IICHMIA;
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MMPOrHO3UPOBATH BO3BMOKHOC Pa3BUTUC NIPOLECCA, 4 TAKIKC BBIABUTATh NPCATIOJIOKCHUA
0 €TI0 Pa3BUTHH B HOBBIX YCJIOBUAX.

PatGora ¢ undopmaumeii:

BBISIBJIATH Ae(pUIUTH MHPOpPMAINH, TaHHBIX, HEOOXOAUMBIX /Il OTBETa Ha BOIPOC U
JUISL pEIICHUS 3a/1a4H;

BbIOMpaTh HMHPOpPMAIMIO M3 HCTOYHUKOB PpA3IUYHBIX THUIIOB, AaHAJIU3UPOBATH,
CUCTEeMAaTU3UPOBaTh U HUHTEPIPETHUPOBATH MH(GOPMAIUIO PA3IUYHBIX BUAOB U (QOpM
IIPEJICTaBICHHUS];

CTPYKTYypUpOBaTh HH(OpMaLMIO, TMPEACTaBIATh €€ B pasIu4HbIX (Qopmax,
WILTIOCTPUPOBATh IpaUuecKy;

OLICHMBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTENBHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBLE OCliCMEUs, 00eCcneuusarom chopmupo8aHHoCmb
COUUAJIbHBLIX HABbLIKOB 06)/’{61}01/[41/[)60}1.
Oomenue:

BOCIIPHHUMATH U (HOPMYJIHPOBATH CYXKICHHUS B COOTBETCTBHH C YCIOBUSIMU H LIEJISIMH
OOLIEHUs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
IMUCbMCHHBIX TCKCTAX, AaBaThb MMOSACHCHHA 110 X004y PCHICHUSA 3aaa4, KOMMCHTUPOBATH
HOJTyYCHHBIH Pe3yJIbTar;

B X0JIe 00CYKJCHUS 3a1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYXKIaeMOH TeMBI, IPOOIEMBI,
periaeMoil  3aJa4yM, BBICKa3blBaTh WKJCH, HAICICHHbIE HA MOUCK PELICHUS;
COIIOCTAaBJIAAITb CBOU CYXACHHUA C CYXICHHUAMHU APYIrUuX YYaCTHUKOB Avajiora,
OoOHapy>KUBATh Pa3IMUMe U CXOJCTBO MO3UIUI; B KOPPEKTHOH (opme GopMyIupoBaTh
pa3HOrIacusi, CBOH BO3PaKCHHUSL;

MNPEACTAaBIATE PE3YIbTAThI PCIICHUA 3aJa4r, SKCIICPUMEHTA, UCCICIOBAHNA, ITPOCKTA,
CaMOCTOSTENIFHO BBIOMpATh (OPMAT BBICTYIUICHHS C y4ETOM 3a/ad NPE3CHTAlUd U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHunuecTBo:

NOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHUIYAIbHOH pabOTHI
Npyd pemIeHWH Y4YeOHBIX 3a/Ja4y, NPUHUMATh IIeb COBMECTHOW JEATENHbHOCTH,
IUTAHUPOBATh OPTaHM3ALMI0 COBMECTHOM pabOTHI, pacmlpeneisTb BHIBI PadoT,
JIOTOBAapUBAaThCs, OOCYXKJaTh IpOLIECC M pe3ylnpTaT padoThl; 0000IIaTh MHEHUs
HECKOJIbKUX JIIOJIEH;

y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OMEH MHEHUH, «MO3TOBbIE
IITYpPMBl» W MHBIE); BBINOJHATH CBOK YacTb pPabOThl M KOOPAMHHMPOBATH CBOHU
JIEMCTBUS C IPYTUMH YWICHAMU KOMaH/Ibl; OIEHHBATh Ka4eCTBO CBOETO BKJIAJa B OOIIHIA
MPOIYKT IO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YIaCTHHKAMH B3aHMO ICHCTBHSL.

3) Yuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvlCilo8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusanus:

COCTaBJIATH TJIaH, AITOPUTM PELICHUS 33J]auH, BEIOUPATh CIIOCO0 pEeIIeHUs ¢ yU4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yuéTOM HOBOM MH(OpMAIIUH.

CaMOKOHTPOJIb:
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e BJaJeTh HAaBbIKAMM I[IO3HABATENBHOM pE(PIEKCMM KaK OCO3HAHUS COBEPIIAEMBIX
JNEHCTBUH M MBICIUTENBHBIX IPOLECCOB, HX pe3yibTaToOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJI IIpolecca U pe3yibTaTa pPELIeHHs MaTeMaTH4ecKOon
3a/1a4i;

® [IPEIBUJAETh TPYIHOCTH, KOTOPblE MOTYT BO3HUKHYTh IIPU PELICHUM 3a]la4ul, BHOCUTh
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJICHHBIX
OIMOOK, BBISIBJICHHBIX TPYJHOCTEIH;

e OIICHUBaTh COOTBETCTBHE pE3yJlbTaTa LEIM W YCIOBUSAM, OOBSACHATH TNPHUYUHBI
JOCTIDKEHUSI WIIM HEIOCTHMIKECHHUSI PE3y/IbTAaTOB JIEATENbHOCTH, HAXOAWTh OIIUOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

OnepupoBaTh MOHATUAMH: TOUKA, IPAMas, MJIOCKOCTb.

[TpyMeHsTh aKCHOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX MPU PEIICHUN I€OMETPUYECKUX
3aj1ad4.

OnepupoBaTh MOHATHSMHU: MAPAVIENBHOCTh U MEPHEHIAUKYISIPHOCTh HPSIMBIX U
IIJIOCKOCTEM.

KnaccugunupoBars B3auMHOE pacloI0KEeHUE TIPSMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE.

OnepupoBaTb NOHATHUAMHU: JIBYTPAaHHBIM Yroj, TpaHM JABYIPaHHOTO Yyria, pedpo
JIBYTPaHHOTO yIJIa; JIMHEHHBIN yTroJl ABYTPaHHOI'O YIJia; IpaaycHas Mepa JBYTPaHHOIO yIia.

OnepupoBaTb MOHATHUSMHU: MHOIOIPaHHHMK, BBINYKJIBI M HEBBINTYKJIBI MHOTOTPaHHUK,
3JIEMEHTHl MHOTOTPaHHUKA, PAaBUIbHBI MHOTOTPAHHHUK.

PacriozHaBaTh OCHOBHBIE BUBl MHOTOTPAaHHUKOB (MHMpamMuja; MpuU3Ma, MPSMOYTOIbHBIN
napanjenenurnes, Kyo).

KnaccupunupoBarb MHOTOTpaHHUKHM, BBIOMpass OCHOBaHUSA Ui KiaccH(UKaLuu
(BBIIYKJIbIE M HEBBINMYKJIbIE MHOTOTPAaHHUKHU; TPAaBUJIbHbIE MHOTOTPAHHMKH; TMpSIMBIE U
HAKJIOHHBIE PU3MBI, TapajlIeIeIUIe/bl).

OnepupoBaTh NOHATUAMU: CEKYIAs TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB.

OOBACHATH MPUHLUIIBI TOCTPOCHUS CEYCHU, UCTIONIB3YSI METO/]T CIIE/IOB.

Ctpouth ceueHuss MHOTOIPAaHHUKOB METOJIOM CJIEJIOB, BBIIOJHATH (BBIHOCHBIE) IJIOCKHE
YepTekH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxoXJIEHHME TIEOMETPUYECKMX BEIMYMH 1O oOpa3laMm HIu
QIroOpuTMaM, INPUMEHAS W3BECTHBIE AHATUTHUYECKUE METOJbl IPU PELIEHHHM CTaHAApTHBIX
MaTeMaTHUYeCKUX 3aJad Ha BbIUMCICHHME PACCTOSHUM MEXAY ABYMS TOYKaMH, OT TOYKHU JO
MPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXK1Y CKPEIIUBAIOIIUMUCS TPSIMbBIMH.

Pemate 3amauM Ha HaxoXJIEHHE TIEOMETPUYECKMX BEIMYMH 1O oOpa3naMm HIu
QIrOpuTMaM, INPUMEHAS HW3BECTHBIE AHAJUTHUYECKUE METOJbl IPU PEUIEHHHM CTaHAapTHBIX
MaTEMaTUYECKUX 33/]a4 Ha BBIYHUCIEHHUE YIJIOB MEXAY CKPEIIMBAIOLIMMUCS NPSIMBIMH, MEXIY
NPSIMOMN U TJIOCKOCTBIO, MEXY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbrancnsate 00bEMBI U TUIOIIAIM TOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpU3Ma, MHpaMuia) ¢
npuMeHeHHeM (OopMyl; BBIYMCIATH COOTHOIIEHHS MEXIY IUIOMAAsIMU TOBEPXHOCTEH,
00BEMaMu MOAOOHBIX MHOTOI'PaHHHUKOB.
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OmnepupoBaTh TMOHATHSIMHU: CHMMETPHsSI B TPOCTPAHCTBE, IEHTP, OChb M IJIOCKOCTh
CUMMETPHUHU; EHTP, OCh U TNIOCKOCTh CHMMETPHH (DUTYPHI.

N3Bnekatp, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
rCOMETPUYUCCKUX (PUTYpax, MPEICTABICHHYIO Ha YEPTEIKaX U PUCYHKAX.

[lpuMeHsATh TeoMeTpuuYecKhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX 3ajad,
HPEANOJAraroluX HECKOJIBKO IAroB PEIICHUs, €CIH YCJIOBUS NPUMEHEHHs 3aJaHbl B SIBHOM
dopme.

[IpuMeHATs IpoCTEHIINe NPOrpaMMHBIE CPEICTBA U JJIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUUCCKHX 3a/1ad.

[IpuBOAMTL TpPHMEPbl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B TPHPOJEC U IKH3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB F'E€OMETPUHU B HCKYCCTBE.

IIpuMeHATh NOJIy4EHHBIC 3HAHMS Ha IPAKTUKE: aHAIM3UPOBATh PEAJIbHBIC CUTYallUd U
OPUMEHATh  M3YYCHHbIC TMOHATHS B  MpPOLECCe TOMCKA  PEHICHHS  MaTeMaTHYSCKH
copMyIHPOBaHHON MPOOJIEMbI, MOACIMPOBATh pealbHbIC CHTYyallid Ha SI3bIKE I'€OMETpPHH,
UCCIICIOBATh IMOCTPOCHHBIC MOJICIN C HCIOJIb30BAHUEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
arrapara aﬂre6pbl; peuiaTh MPAKTUYCCKUC 3aa4M, CBA3AHHBIC C HAXOXICHUEM I'COMETPUUCCKHUX
BEJTUYHH.

11 KJIACC

OnepupoBatb MOHSTUAMU: LHWIMHpUYECKas IOBEPXHOCTb, oOpa3ymoiue
LWIMHAPUYECKON MOBEPXHOCTH; LIMIIMH/IP; KOHNYECKasi IOBEPXHOCTh, 00pa3yrolue KOHNIECKOH
HOBEPXHOCTH, KOHYC; Cheprudeckas NOBEPXHOCTb.

PacrioznaBats Tena BpameHus (IIHHAP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TEJl BpalllEHUS.

KnaccugunupoBars B3auMHOE pacnoiokeHne cepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Boruncnsate 00bEMBI U IUIOMIAIM TOBEPXHOCTEH TEN BpallleHUs, T€OMETPUUYECKUX Tel C
npUMEHEeHHEM (OpMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOIPaHHMK, BIIMCAHHBIM B cepy M OMHMCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WUJIU TEJIO BPAIlIEHUS.

BbluncnsTe COOTHOLIEHUS MEXIYy IUIOLIaJIMU MOBEpPXHOCTEH M 00bEMaMU MOIOOHBIX
Tel.

N300paxkaTh n3ydaemble (GUIypbl OT PYKH M C NPUMEHEHHEM IPOCTBHIX YEPTEKHBIX
MHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) MJIOCKUE YEPTEXKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tell BpaIlleHUsI.

W3BnekaTb, HHTEPIPETUPOBATh U MPEOOPa30BBIBATE MH(POPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, NpeiCcTaBlIeHHYIO Ha YepTexaxX U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE AEHCTBUS CIOKEHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB MU YMHOXKEHHs BEKTOpa
Ha YUCI0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

[IpuMeHATh paBUIIO MapasuIeICNIIE A,
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OnepupoBaTh MOHATHSAMHU: ICKAPTOBBI KOOPIWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, Yrol MEXKIy BEKTOpPaMH, CKaJIspHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTe cymMMy BEKTOPOB M IIPOM3BEICHUE BEKTOPA HA YMCIIO, YTOJI MEXIY BEKTOPAMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATE BEKTOP 110 JBYM HEKOJLUTHHEAPHBIM BEKTOPAM.

3anaBarh IUIOCKOCTh YPAaBHEHUEM B JICKAPTOBOW CHCTEME KOOPMHAT.

[TpumensTh reoMerpuueckue (aKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
MPEITOJIATAOIINX HECKOJBKO IIIarOB PEHICHUS, €CIIM YCIOBUsS MPUMEHEHUS 3aJlaHbl B SIBHOUN
dbopwme.

Pemrate mpocreiiie reoMeTprHUECKUe 3a]a4i Ha PUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METO/A.

Pemarp 3amaun Ha JOKa3aTENbCTBO MATEMATHUYECKUX OTHOIICHUNW W HAXOXICHUE
TEOMETPUYCCKUX BEJIIMYHMH 1O 00pa3laM WM aJrOPUTMaM, IPUMEHsSI U3BECTHBIE METOMBI NIPU
pELICHUH CTaHJAPTHBIX MATEMAaTUYECKUX 3a]1a4.

[TpuMeHSTh TPOCTEHINNE MPOTPAMMHEIC CPEIICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI IIPH PEIICHUU CTEPEOMETPUICCKHX 33]1ad.

[lpuBoUTH TpPUMEpPH MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS Ha MPAKTUKE: aHAIU3UPOBATh PEAJbHBIC CHTYAIlMH U
NPUMCHSTh M3YUYCHHBIC TIOHATHS B  MPOLECCE TMOWCKAa PEIICHUS  MaTeMaTHYCCKU
c(OpMYITMPOBAHHOW TPOOIEMbI, MOACIUPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICNIA C UCIOJIb30BAHUEM T€OMETPUYCCKHX TIOHSATHH M TEOpEM,
anmapara aJreOpsl; peniaTh MPaKTHICCKUE 3a/1a9H, CBI3aHHBIC C HAXOXKJICHUEM I'COMETPHUCCKUX
BCJIMYMH.
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TEMATHYECKOE IVIAHUPOBAHHUE

10 KITIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Konrpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
1 Brexettite B cTepeomerpitio 10 https://m.edsoo.ru/1c209e37
5 [IpsiMble ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapanneabHOCTh NPSIMBIX M TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYNSPHOCTD MPSMBIX U 12 Bbu6mmotreka [JOK
IIJIOCKOCTEN https://m.edso0o.ru/1c209e37
bubnunoreka LIOK
4 1 1
VYIubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 0 https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
° MuororparHiKit 1 1 https://m.edsoo.ru/1c209e37
" bubmuoreka [IOK
y OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHUsl, paCCTOSTHUS U YTJIb 4 1 bubmmorexa [JOK
P ' P yr https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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11 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbsie IlpakTuueckue (mupp )
NMPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 Tena Bpatetits 12 https://m.edso0o.ru/1c209e37
N bubmuoreka [JOK
2 OOneme1 Ten > 1 https://m.edsoo.ru/1c209e37
bubmuorexa [JOK
3 BekTops! 1 KOOPAMHATHI B IPOCTPAHCTBE 10 1 https://m.edso0.ru/1c209e37
4 [ToBTOpeHuE, 0000MIIEHNE, 7 1 bubnnoreka [JOK
cucTeMaTH3alus 3HaHui https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoauyecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
OcCHOBHbIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, MpsiMasi, IIIOCKOCTb,
npoctpanctso. [IpaBuna
1 M300paKeHUS Ha PUCYHKAX: 1 bubmmorexa [JOK
p preyH L https://m.edsoo.ru/aecc77cd
M300paKeHUS IIOCKOCTEH,
NapajuIeIbHbIX IPSIMbIX (OTPE3KOB),
CepeIMHBI OTPE3Ka
[TonsTus: nepecekaronuecs
2 TUTOCKOCTH, TTEPECEKAIOITNECs psMast 1 bubmmorexa [TOK
> 6P p https://m.eds00.ru/2d8a9c99
1 TUTOCKOCTH
[TonsTHs: mepecekaronuecs
3 TJIOCKOCTH, TepeceKarouecs npsmas 1 bubmmorexa [JOK
> 1EP P https://m.edsoo.ru/db685e73
Y TUIOCKOCTD
3HaKOMCTBO C MHOT'OIpaHHUKaMH,

4 n300pa’keHNe MHOTOTPAaHHUKOB Ha 1 bubmmnoreka HOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edso0.ru/a63959ed
gepTexax
HauanpHabie cBenenus o kyoe u

5 MUpaMHUIE, UX Pa3BEPTKU U MOJEIIH 1 bubmmorexa TIOK

P > 1% Paspep ' https://m.edso00.ru/b30dff38
CeueHnsi MHOTOTPaHHUKOB
6 HauanpHabie cBenenus o kyoe u 1 bubnuorexa [JOK



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
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ApaMuJIe, X pa3BEPTKU U MOJIEIIH.
CeueHust MHOTOIPaHHUKOB

Ilonsatue 06 akCHOMAaTUYECKOM

https://m.edsoo.ru/3d8ffd32

7 IIOCTPOEHUU CTEPEOMETPUM: AKCHUOMBI Bubmaorexa ITOK
p p pHi: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPUM U CIEICTBUSA U3 HUX
ITousTre 06 aKCUOMATUYECKOM
8 IIOCTPOEHUU CTEPEOMETPUM: AKCHUOMBI buGnuorexa [IOK
p p pHi: https://m.edsoo.ru/239c8ch4
CTEPEOMETPHUH U CICACTBHS M3 HUX
ITonsarue 00 aKCHOMATHYECKOM
9 IIOCTPOEHUU CTEPEOMETPUM: AKCUOMBI buGnuorexa [IOK
p p pHi: https://m.edso0.ru/65¢c60106
CTEPEOMETPHUH U CICACTBHS M3 HUX
ITonsarue 00 aKCHOMATHYECKOM
10 IIOCTPOEHUU CTEPSOMETPHUH: AKCHOMBI Bubmiorexa OK
p p PHH: https://m.edsoo.ru/258fc245
CTEPEOMETPHUM U CIENCTBUS U3 HUX
B3aumHoOe pacroyokeHne MpsiMbIX B
11 MIPOCTPAHCTBE: MEepPECEKaIOLINECs, bubmuoteka [IOK
MapaJyIeIbHBIE U CKPEIIMBAIOIINECS https://m.edsoo.ru/1a2520f6
pr[MI)IC
[TapaniensHOCTh MPSMBIX U
TJIOCKOCTEH B MPOCTPAHCTBE:
12 ImapaJlJiICJIbHBIC ITPIMBIC B BI/I6HI/IOTCK3. HOK
p p . https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE; MAPAIUICITLHOCTD TPEX
MPSIMBIX
[TapannensHOCTh MPSMBIX U
IJIOCKOCTEHN B POCTPAHCTBE: bubmuoreka [IOK
13 N
[TapannenpHOCTH NPSIMOM U https://m.edsoo.ru/ee1d19b9
IUTOCKOCTH
14 VYTIbl ¢ COHANpPaBIE€HHBIMU bu6nunorexa LIOK



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
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CTOpOHAMHU

https://m.edso0.ru/9f4071b9

15 VYron Mexay npsMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
Yron Mexay npsMbIMU B Bu6muotexa [JOK
16
IIPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapayuienbHOCTB IIOCKOCTEN: bubnuoreka [JOK
MapajuieabHbIE TIJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa napajjiebHbIX IIOCKOCTEN bubmmorexa [JOK
P https://m.edsoo.ru/e504d656
[Ipocreiinme mpocTpaHCTBEHHbBIE
19 (uryphl Ha TNIOCKOCTH: TETpad bubmmorexa [JOK
P + TOTIPAAP, https://m.eds00.ru/4a28dc02
KyO, napaJuiesnenumnes
. bubnuoreka [{OK
20 Hoctpoetine ceeiit https://m.edsoo.ru/1d434dOf
. bubmuoreka [{OK
21 Hoctpoetine ceuerit https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo teme
99 "[IpsiMbl€ U TUIOCKOCTH B bubmuoteka [IOK
npoctpaHctie. [lapamienbHOCTh https://m.edsoo.ru/9a0a%e56
MPSIMBIX U MJI0CKOCTEN"
[leprieHAMKYAAPHOCTD NPSAMOU U
23 HJI(I;JCKOCHTI/I'};e l:)neH MK IJDM HbIE bubmmorexa LIOK
- HEPHEHIEYIBP https://m.edsoo.ru/b19f6a5d
MPSIMBIC B TIPOCTPAHCTBE
24 [IpsiMble apaienbHele U bubmuoreka [JOK
MEPIICHAUKYIISIPHBIE K IUNIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimble napasuienbHbIE U bubmuoteka [IOK
MEePIEeHANKYISIPHBIE K TNIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHMKyIIpHOCTH bubmuoteka [IOK



https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
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IIPSIMOM U TNIOCKOCTH

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHaAuKyJIIpHOCTH bubmmoreka [JOK
MPSAMON U TIIOCKOCTH https://m.edso0.ru/79165d15

28 Teopema o npsimoit Bu6muotexa [JOK
MEPIEHANKYISPHON NIJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsimoit bubnuoreka [JOK
MEPIEHANKYISIPHOMN IIJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsmoit bubmmoreka [JOK
MEePHEHIUKYISIPHON MIJIOCKOCTH https://m.edsoo.ru/7d18834b
[leprieHAUKYIISAp U HAKIOHHBIE:

31 pacCTOsTHUE OT TOYKH JI0 IUIOCKOCTH, E;ISSJ_I/P/I;T:;(;?S/I; 3c47743
PAcCTOSIHUE OT NPSAMOM JI0 IIOCKOCTH T '
[leprieHAUKYISAp ¥ HAKIOHHBIE!

32 pacCTOsTHUE OT TOYKH JI0 IUIOCKOCTH, E::S;;T:;igﬁ;é 6fefadd
paccTostHUE OT MPSAMOM 70 TNIOCKOCTH T '
[lepnieHIUKYNSIp U HAKIOHHBIE:

33 paccTostHue OT TOYKH JI0 TUIOCKOCTH, Eg{iﬁ;;f;(;?g};b?b 8e3
paccTostHUE OT MPSAMOM 70 TUTOCKOCTH T '
[lepnieHIUKYNSIp U HAKIOHHBIE:

b K

34 paccTosiHiEe OT TOYKH JI0 TNIOCKOCTH, hg{?ﬁ;fg;?ﬁ 1dbee22bc
paccTosiHUE OT MPSMOM 70 TUNIOCKOCTH T '

35 VYTIiabl B IPOCTPAHCTBE: YTOJI MEXIY bubmuoreka [IOK
MPSAMOU U TNIOCKOCTBIO https://m.edso0.ru/6b61b2b4

36 JIByrpaHHbIN yroi, TUHEHHBIN yroi bubmuoreka [IOK
JIBYIPaHHOI'O yIJia https://m.edsoo.ru/5faOb3ce

37 JIByrpaHHBIN yroJi, TUHEMHBIN yroi bubmuoteka [IOK
JABYIPaHHOIO yIJia https://m.edsoo.ru/c7c777ed

38 [TeprieHIUKYISIPHOCTD TIIOCKOCTEH: bu6mmoreka [JOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
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MIPU3HAK NEPIEHIUKYIAPHOCTH ABYX
IJIOCKOCTEN

[leprieHAMKYASAPHOCTD IJIOCKOCTEH:

https://m.edsoo.ru/ec3e2da3

39 MIPU3HAK MEPIEHIUKYISIPHOCTU ABYX bubmmorexa [JOK
. https://m.edsoo.ru/ed9e2a8e
TUIOCKOCTEH
[lepneHquKyISPHOCTD MJIOCKOCTEM:
40 np£3HaK He];})IHCE,HI/IKYJ'IﬂpHOCTI/I JIBYX bubmmorexa [JOK
s https://m.edsoo.ru/ba75dc57
IJIOCKOCTEN
41 Teopema o Tpéx nepneHAUKYISIPax bubmmorexa [IOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHAUKYISIPax bubmorexa HOK
https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nepneHAUKYISIPax bubmorexa HOK
https://m.eds00.ru/9f246736
KonTponbHas pabota no Temam
44 "IlepneH IMKYISIPHOCTD NPSAMBIX U bubmuoteka [IOK
miockocteil" u "Yribl MexIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TIOCKOCTSIMU"
[ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIE
AJIEMEHTHI MHOTOTPaHHUKA,
45 BBIIYKJIBIE U HEBBIMYKJIbIE bubmmorexa LIOK
B https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTpaHHUKA
[Tpu3ma: N-yronbHas npu3Ma; TpaHu |
46 OCHOBAHUS NIPU3MBL; IIpsMast U bubmuoreka [IOK
HaKJIOHHAsI IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TOJTHAST TTIOBEPXHOCTh TIPU3MBI
47 [Tapannenenunen, NpsMOYTOJIbHBII bu6nunorexa LIOK



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
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48

49

50

51

52

53

napaJulesIenuIe]] 1 ero CBOMCTBa
[Mupamua: N-yronpHasi mupamua,
rpaHy ¥ OCHOBAHUE MHPAMUJIbI;
OOKOBas M MOJTHAS TIOBEPXHOCTD
MUPaMU/Ibl; IPaBUIIbHAS U yCEUEHHAS
nUupaMua

[TpaBuiIbHBIE MHOTOTPAHHUKH:
MOHSTHE TIPaBHIBHOTO
MHOTOTpaHHHKa; IPaBUIbHAS pU3Ma
Y TIpaBWJIbHAS TMPAMHU/IA; TPABHIIbHAS
TpEyroJibHas MUPaMHIA U
IIpaBWIbHBIN TETpa’ip; KyO

[IpencraBneHne o MPaBUIBHBIX
MHOTOTpaHHHUKaX: OKTadIp,
JOACKadIP U UKOCAIP.

CuMMeTpus B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIIBHO TOYKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETPUHU B IMpaMHIaX,
napajuiesienune1ax, NpaBuiIbHbIX
MHOTOTpaHHUKaX

Brruncnenue 31eMEHTOB
MHOTOI'PaHHHUKOB: pEOpa, AUaroHay,

YTIIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU IIPAMOM
IIPU3MBI, IUIOIIA/(b OCHOBAaHUH,
TeopemMa 0 GOKOBOM MOBEPXHOCTH

https://m.edsoo.ru/8a7be683

bub6nmoreka [IOK
https://m.edsoo.ru/fblcd0a5

bubnuoreka [{OK
https://m.edso0.ru/074c8865

bubmuoreka [IOK
https://m.edsoo.ru/a0fdd5bf

bubnmorexa LIOK
https://m.edsoo.ru/b9e777d9

bubnmorexa LIOK
https://m.edsoo.ru/6cdbecef

but6mmorekxa [IOK
https://m.edso0.ru/37d84157



https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
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IIPSIMOY IIPU3MBI

[Tnomaae 60KOBOI MOBEPXHOCTH H
MMOBEPXHOCTHU MPABUIBLHOMN

54 MMHPAMHUIBI, TEOPEMa O ITLIOIIAaN bubamorexa LIOK
P f[ - TOP IH A . https://m.edso0.ru/5603e30b
OOKOBOI TOBEPXHOCTH YCEUEHHOM
MU PAMH/TBI
55 KonTponbhas pabota no teme bubnmoreka [JOK
"MHuororpaHHuku" https://m.edso0.ru/a95f5c04
N bubnnorexa [JOK
56 Homstue 00 0onEMe https://m.edso0.ru/7ad0020b
. bubnuoreka [{OK
S7 OOBEM mipamu b1 https://m.edso0.ru/235171b3
. bubnuoreka [{OK
58 OOBEM mipamu b1 https://m.edsoo.ru/f47dfefd
N bubnuoreka [{OK
59 OOBEM mupam et https://m.eds00.ru/79¢10312
N bubnuoreka [{OK
60 OOBEM mipamu b1 https://m.edsoo.ru/2faadc3f
N bubmuoreka [IOK
1
6 OOBEM MpH3MEL https://m.eds00.ru/79853608
" bubmuoreka [JOK
62 OOBEM MpH3MEL https://m.edso0.ru/1e053890
" bubnuotexa [JOK
63 OOBEM mpu3MbI https://m.edso0.ru/482d3f51
64 KonrponsHas pabora no teme bu6muoreka [JOK
"O6BEMBI MHOTOT'PaHHUKOB" https://m.eds00.ru/28a6573c
65 [ToBTOpenHue, o6o0IIEHNE bu6nunorexa LIOK

cHCTEMaTH3aInsI 3HAaHUH.

https://m.edsoo.ru/098bedad
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[Toctpoenue ceueHuii B
MHOTOTPaHHHUKE
[ToBTOpeHue, 0600IIEHNE
cHUCTEMaTH3aIs 3HaHWH.

66 Brrunciienne pacCTOSHUN: MEXKIY 1 bubnmnoreka HOK
JBYMs TOUYKaMH, OT TOYKH J0 MPSIMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IJIOCKOCTH, MEXKY
CKPEIIUBAIOIIUMHUCS TPSIMBIMU
bubnuoreka [{OK
67 Hrorosas koHTpoJIbHAsT paboTa 1 https://m.edsoo.ru/b9146bc0
[ToBTOpenue, 0600IICHNE
cucTeMaTu3alus 3HaHH.
Brrunciienue yrioB: Mexa
68 CermHBanmyHrMHcs{ HpHMIiMI/I, 1 Bubmiorexa HOK
_ https://m.eds00.ru/56765e8b
MEXy IPSIMOH U ITOCKOCTHIO,
JIBYTPAHHBIX YTITIOB, YTIIOB MEXKIY
MIJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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11 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE

Ne Hara uugposbie

Tema ypoka Konrpoabusie IIpakruueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE

padoThI padoThI
pecypcbl

Cdepa u map: ueHTp, paauyc,

1 naMeTp; TUI0MAAb TOBEPXHOCTH 1 bubmmorexa [JOK
A P> tioman P https://m.edsoo.ru/0341bc2b
chepsl
BsanmMHuoe pacrionoxxenue chepsl u

bubnunoreka LIOK
2 IJIOCKOCTH; KacaTellbHAs TIIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; mromanb chepbl

3 N3o6paxkenue cepsl, mapa Ha 1 bubnuoreka [IOK
wiockocty. CedeHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapuyeckas MOBEPXHOCTb,

4 o0pa3yroIne UIHHIPHIECKOI 1 bubnnorexa [JOK
MIOBEPXHOCTHU, OCh LIWJIMHIPUYECKON https://m.eds00.ru/6054b8c1l
MMOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas

5 MOBEPXHOCTh, 00pa3yromas 1 oCb; 1 bubmuoreka [IOK
IUIOIAh OOKOBOU M MOJHOMN https://m.edsoo.ru/188f6216
MMOBEPXHOCTH
N300pakeHne numuHApa Ha
IUIOCKOCTH. Pa3BépTka nunuHpa.

6 CeueHus IUIUH pa (HJ‘IL:)CKOC’fE}O 1 Bubmmorexa [IOK

H . P ’ https://m.eds00.ru/016e25eb
napajuienbHON UITN
MEPIICHIUKYIIIPHOW OCH IHJIUH/IPA)
7 Konnueckas noBepXHOCTb, 1 bu6nunorexa LIOK
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o0pa3yroIre KOHUIeCKOn
IIOBEPXHOCTHU, OCh U BEpILINHA
KOHHMYECKOU ITOBEPXHOCTH

https://m.edsoo.ru/c94ba09b

KOHYCZ OCHOBAHHME U BEPIINHA,

bu6nmoreka IIOK

8 06pa3y}?1uaﬂ u OCf; ILJIOINA/Th https://m.eds00.ru/897dd3b2
OOKOBOM U MMOJIHOW MTOBEPXHOCTH
VY ceu€HHbIN KOHYC:

9 BBICOTA; OCHOBaIZ]I/(I:}I 216g§13<$;1l - bubmmorexa [JOK

’ https://m.edso0.ru/1468bab3
MTOBEPXHOCTh
N3o06paxenne koHyca Ha
II0cKocTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (IJIOCKOCTBIO, bubmmoreka [JOK
MapasieIbHONH OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, POXOASIIEH uepe3
BEPILUHY)

1 KomOuHanus ten BpameHus u bubmmnoreka HOK
MHOTI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpanHuK, OMCaHHBIA OKOJIO

12 cdepsrl; cepa, BnUCaHHAs B bubmuoreka [IOK
MHOTOI'PAHHUK WIH B TEJO https://m.edso0.ru/0b136158
BpallIeHUS

13 [Tonsitue 06 06BéMe. OCHOBHBIC bubnuoreka [{OK
CBOICTBa 0OBEMOB TEN https://m.edsoo.ru/26a03fb7

. bubmuoreka [{OK
14 Owém unHEHApa, KoHyca https://m.eds00.ru/5513d87b
N bubmuoreka [{OK
15 OObEw wiapa i MIOWALL Chepel https://m.edsoo.ru/d189bde2
16 [Tono6HbIe Tena B MPOCTPAHCTBE. bu6muoreka [IOK
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COOTHONICHUS MEXTY TLTOMIAISIMHI
MOBEPXHOCTEH, 00BEMAMHU
MOOOHBIX TEJ

https://m.edso0.ru/810cfleb

KonTponbHas pabora no Temam

bu6nmorexa [IOK

17
"Tena Bpamenus" u "OO0beMbl Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha m10cKOCTH U B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CI10’keHE U BEIYUTAHUE BEKTOPOB bubmorexa HOK
p https://m.edso0.ru/23f4f089
20 VMHOXKEHHE BEKTOpa Ha YHUCIIO bu6morexa HOK
p https://m.edsoo.ru/dee379¢eb
Paznoxenune BekTopa 1o Tpém
21 HEKOMILIaHAPHBIM BEKTOPAM bubmorexa HOK
P paM. https://m.edsoo.ru/a28fd74e
[IpaBuo mapamienenurena
Pemenune 3aga4, CBSI3aHHBIX C
22 MIPUMEHEHUEM IIPABIJI JEUCTBUH C bubmorexa HOK
p p https://m.edso0.ru/5a827900
BEKTOpaMH
KoopaunaTtHO-BEKTOPHEBIN METO
23 g I/IpiHIeHI/II/I reOMef NYECKUX ! bubnnorexa [JOK
pup p https://m.edsoo.ru/d3alfe30
3a1a4
[IpsmoyronbHas cucrtema
24 KOOpJUHAT B IPOCTPAHCTBE. bubmuoreka [IOK
Koopaunats! Bextopa. [Ipocteiimue https://m.edso0.ru/48db7058
3a/1a4d B KOOPJAMHATAX
o5 VYron Mexay BeKTOpaMH. bubmmoreka [JOK
CxkansipHO€ MPOU3BEJIEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brrunciienue yriioB Mexmay but6mmoreka [IOK

MMpsAMBIMHA U TNIOCKOCTAMU

https://m.edsoo.ru/8efbe78e
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KonrponsHas pabora o teme

bu6nmoreka IIOK

2t "BeKTOpb it KOOpHHATH B 1 https://m.eds00.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpEeHME, 0000IIEHNE U
cuctemaTusaius 3HaHui. OCHOBHBIS bubmuorexa [IOK
28 1
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUH
[ToBTOpEeHME, 0000IIEHNE 1
cucrtemaTusanus 3HaHuii. OCHOBHBIE bubnuoreka [{OK
29 1
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHAMETPUH
[ToBTOpEeHME, 0000IIEHNE 1
30 cucTeMaTu3alus 3HaHui. 3agauun 1 bubnuoreka [{OK
IJIAHUMETPUHU U METOJIbI UX https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpEeHuEe, 06001IeHNE 1
31 cucTeMaTu3alys 3HaHui. 3anauun 1 bubnuoreka [{OK
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpEeHue, 06001IeHNE 1
32 cucreMaru3anus 3HaHuil. OCHOBHBIE 1 bubmmnoreka HOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEeOMETPUU
but6mmorekxa [IOK
33 Hrorosas konTponkKas pabota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 06001IeHNE 1 1 bubmmroreka [JOK
CHCTEMATHU3aINUs 3HAHUI https://m.edsoo.ru/f465d10e
OBLIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METO/MYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
HPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI AJ151 YYEHUKA
Maremaruka. I'eomerpusi: 10-11 — e kmacchl: yriyOieHHbIH ypoBeHb: yueOHuk/JI. C.
AranacsH, B. @. byry3os, C. b. Kagomues — M.: IIpocsemenue, 2023

METOANYECKHUE MATEPUAJIBI 1IJIS1 YUUTEJIA

Maremaruka: anreOpa u Hayalla MaTeMaTHYECKOT 0 aHaln3a, reomerpus. ['eomerpus:
10—11-e xnaccel : 0a30BBIA M YriayOJEHHBI YPOBHH : METOJMYECKHE PEKOMEHIAINU K
yueonnky JI. C. Artanacsna, B. @. byry3oma, C. b. Kagomnesa u ap. — Mocksa :
IIpoceemenue, 2023. — 38 c.

I'eomerpus. Iloypounsle paspaborku. 10—11 kmaccel: yueb. mocobue st
obmeoOpasosar. opranu 3amuii / C. M. Caaksn, B. ®@. By Ty30B. — M. : IIpo cBe mieHwue,
2017. — 2-e u3n., mepepadb. — 232 c. : uiL.

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HHTEPHET
http://mathnet.spb.ru
http://www.problems.ru
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/17/
https://uchi.ru/teachers/
http://www.fipi.ru/
http://4ege.ru/
http://www.etudes.ru/
https://ege.sdamgia.ru
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HOAJINHHOCTD JOKYMEHTA HE HOATBEPK/IEHA.
w IPOBEPEHO B IIPOTPAMME KPUIITOAPM.

MNOAINUCH

O6wuit cTaTyc noanucu:

CeptuduKar:
Bnapeneu:

Uspatennb:

CpoK peiicTBus:

[arta u Bpemsa co3gaHusa I

MNoanucn matemaTMyeckn KOPPEKTHbI, HO HET NOJIHOrO A0BEPUA K OgHOMY
U HECKOJIbKUM CepTVId)MKaTaM noanucu

OOFF313777F4F8DESF42B97C3904D539EC

EHnHa KOnua AnekcaHaposHa, EHWHaA, Onna AnekcaHapoBHa,
schooll0@edumonch.ru, 510703973853, 12579719701,
MYHUUUNANBHOE BIOAXKETHOE OBLLEOEPA30OBATE/IbHOE YYPEXKAEHUE
"CPEAHAA OBLLEOEPA3OBATE/IbHAA LLUKOJIA Ne 10 UMEHW ABAXAObI
FEPOA COBETCKOIO COKO3A b.9. CAGOHOBA", Anpektop, MypmaHcKkas
obnactb, RU

depepanbHoe KasHayencTeo, KasHauenctso Poccun, RU, r. MockBa,
BonbLIOM 3NaTOYCTUHCKUIA Nepeyok, 4. 6, ctpoeHune 1, 1047797019830,
7710568760, 77 Mocksa, uc_fk@roskazna.ru
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