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1. HOACHUTEJIBHASA 3AIIMCKA

PaGouast mporpamma ydeb6HOro Kypca «l'eomeTpusi» 0a30BOro ypoOBHS ISl OOYYAFOIITHXCS
10 —11 xmaccoB pa3paboraHa Ha ocHOBe DenepanibHOrO rocyAapCcTBEHHOr0 00pa3oBaTEIbLHOTO
CTaHjaapTa cpeaHero oodumiero oOpa3oBaHHs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUH,
NPEIbABISEMBIX K MATEMaTHYECKOMY O00pa30BaHUIO, U TPAIUIIMIA POCCUHCKOT0 00Opa3oBaHusl, B
coorBercTBUM ¢ KoHuenuuei pa3BuTusi MaTreMaTHuecKkoro odOpasoBanus B PD, Ha ocHOBaHUU
®denepanibHOI paboueit mporpaMMbl yaeOHOTO Kypea «I'eomeTpusi» (0a30BBIil YPOBEHB), a TAKKE
¢ yueToM paboueil mporpaMMbl BOCHUTaHus. Peann3anus mporpaMmbl 00ecTieuMBaeT OBJIaICHHE
KJIFOUEBBIMU KOMIIETEHLUSMH, COCTABIISIOIIMMU OCHOBY JUIsl CaMOPa3BUTHUS U HENPEPBIBHOTO
00pa3oBaHus, EIOCTHOCTh OOIIEKYIbTYPHOTO, JHMYHOCTHOIO M IO3HABATEILHOTO PAa3BUTHUS
JUYHOCTH 00Y4aIOIINXCSl.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca TE€OMETPHH Ha YPOBHE CpeIHEro oOImero oOpa3oBaHUS
00yCIJIOBJIEHa NPAKTUYECKONM 3HAYMMOCTBIO METANpPEAMETHBIX U MPEIMETHBIX PE3YJIbTaTOB
0o0y4yeHMsI TEOMETPUH B HAlpaBJIEHUU JIMUHOCTHOI'O Pa3BUTUs OOydaromuxcs, (GOpMHUPOBAHUS
(GYHKLIMOHAJIBHON MaTeMaTU4YecKOH TI'PaMOTHOCTHM, H3Yy4YEHHs JAPYIMX Y4eOHBIX JUCLMILIMH.
Pa3Butne y oOyuaromuxcsi IpaBWIbHBIX IPEACTABIEHUH O CYIIHOCTH M IPOUCXOXKIACHUU
F€OMETPUUECKUX a0CTPaKIIMK, COOTHOIIEHUU PEAIbHOTO U HJCAIbHOTO, XapaKTepe OTPa’keHUs
MaTeMaTHYeCKOM HayKOH sSIBICHHH U MPOLECCOB pealbHOr0 MUpA, MECTE F€OMETPUU B CUCTEME
HayK M pOJM MaTeMaTH4YeCKOr0 MOJEIMPOBAaHMs B HAyYHOM IIO3HAHUUM U B IPaKTHKE
CrIocoOCTBYeT (OPMHUPOBAHUIO HAYYHOIO MMPOBO33PEHHS Y4alUXCS, a TaKkKe KadecTB
MBIIICHHS], HEOOXOAUMBIX JUISI afalTallii B COBPEMEHHOM OOIIEeCTBE.

['eomerpus siBisieTCsl OAHMM U3 0a30BBIX IMPEIMETOB Ha YpPOBHE CpEIHEro OOILero
o0pa3oBaHus, TaK Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4EHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MblluIeHUE, (GopMHpyeMOe MpU H3yYEHUH OO0YYarolIMMHUCS HOHSITHUHHBIX
OCHOB T€OMETPUM M IOCTPOEHUHM ILEMOYKU JIOTMYECKUX YTBEPXKACHUH B XOJ€ pEIICHUs
FEOMETPUUYECKHUX 3a/ad, YMEHHE BBIABUIaTb W OIPOBEPraTbh THUIIOTE3bl HENOCPEICTBEHHO
UCIOJB3YIOTCSl MPHU PEIICHUH 3a7ad €CTECTBEHHO-HAy4YHOIO LUKJIA, B YAaCTHOCTH U3 Kypca
bu3uku.

YMeHue OpHEeHTHPOBATbCA B IPOCTPAHCTBE MIPACT CYLIECTBEHHYIO pOJIb BO BCEX
o0nacTsax JesaTeabHOCTH 4denoBeka. OpHEeHTalusi yeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0OXOJUMOE YCJIOBHE €ro COLMAJIBHOrO OBITHS, (opMa OTPAKEHUS OKPYKAIOLIEro MHpa,
yCIOBUE  YCIEHIHOIO MO3HAaHUS M  aKTUBHOIO  MpeoOpa3oBaHUsl  JEHCTBUTEILHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHSIET pa3Hble BUAbI YUeOHOH U TPyJOBOM
NeSITeIbHOCTH, SIBISIETCS OJHUM M3 MPO(ECCHOHANBHO Ba)KHBIX KauyecTB, MOATOMY aKTyalbHa
3agadya GopMHpoBaHUS Yy 0OYyHaIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIICHUS KaK Pa3HOBUIHOCTH
00pa3HOTr0 MBIIIJIEHUS — CYIIECTBEHHOI'O KOMIIOHEHTa B TMOJTOTOBKE K MpPaKTHYECKON
JESATEIBHOCTH 110 MHOTHM HAIIPaBJICHUSM.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Ilens ocBOEHUS MporpaMMbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM ypOBHE 00yUEHUS
— 00meo0pa3oBaTeIbHOE U OOIIEKYJbTYPHOE pa3BUTHE OOYYArONIUXCS dYepe3 oOecreueHue
BO3MOXXHOCTH MPUOOPETEHUS U HCIOIH30BAHUSI CUCTEMATHUYECKUX T€OMETPUUYECKUX 3HAHUU U



JecTBUH, crieU(UUHBIX T€OMETPUH, BO3SMOXHOCTH YCIIEHITHOTO MPOI0JDKEHHs 00pa30BaHus Mo
CHELHATBHOCTSM, HE CBS3aHHBIM C MPUKJIATHBIM HCIIOIB30BaHUEM T€OMETPHH.

[IporpamMa mo reoMeTpur Ha 0a30BOM YPOBHE NpEAHA3HAYEHA Ul OOY4YaIOUIMXCS
CpeIHeH IIKOJbl, HE HCHbITHIBABIIMX 3HAUYUTENBbHBIX 3aTPYAHEHUIl HAa YPOBHE OCHOBHOI'O
obmiero obpazoBanus. Takum oOpa3om, oOydaromiuecss Ha 0a30BOM YPOBHE JOJDKHBI OCBOUTH
o0mye MaTeMaTHUeCKUe YMEHUs, CBA3aHHBIE CO CIEIU(PHUKON T€OMETPHH U HEOOXOAUMBIE IS
KHU3HU B COBpEMEHHOM o01ecTBe. Kpome 3Toro, OHu UMEIOT BO3MOKHOCTh U3yYUTh F€OMETPUIO
6osee ri1yOooKo, €clii B JaJlbHEHIIeM BO3ZHUKHET HEOOXOAUMOCTh B F€OMETPUYECKUX 3HAHUSIX B
npodeCcCHOHATIBLHOM 1eATEIbHOCTH.

JlocTikeHue el OCBOCHUS MPOrpaMMbl 00€CIICUNBACTCS PEIICHUEM COOTBETCTBYIOIIMX
3agad. [IpuoputeTHBIMU 3aauaMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax sBJISIOTCS:

e (opMHpOBaHHE NPEACTABICHUS O TEOMETPUM KAaK YacTH MHPOBOH KYyJIbTYpHl U
0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOIUM MUPOM;

e (opmHpOBaHUE TPEACTABIECHUS O MHOIOTPaHHMKaX M TejJaX BpallleHHs Kak o
BO)XHEHIINX MaTEMaTUYECKUX MOJAEIAX, MO3BOJIAIOLIMX OMUCHIBATh U U3ydaTh pa3HbIC SIBICHUS
OKPY’KaIOIIEeTO MUPA;

e (opMHpOBaHUE YMEHHs DPACIO3HABATh Ha 4YEpTEXax, MOJEISIX M B PEAIbHOM MHpe
MHOTOTPAaHHHKH U TeJa BpaIlleHHS;

e OBJAJEHUE METOAAMU peIIeHUs 3aJad Ha I[OCTPOCHHMs Ha H300pakeHUsIX
IIPOCTPAHCTBEHHBIX (pUryp;

e (GopMHpOBaHHE yYMEHHUS OIEPHPOBATH OCHOBHBIMH TOHSATHSAMH O MHOTOTpAaHHUKAX H
TeJIaX BpAIleHUs U UX OCHOBHBIMH CBOMCTBaMHU;

e OBJIAJICHUE ANTOPUTMAMH PEIICHHs] OCHOBHBIX THIIOB 3ajad; (OPMUPOBAHHE YMEHUS
IIPOBOJUTH HECIIOKHBIE JIOKA3aTEeNIbHBIC PACCYXICHUS B XOJE PEIICHHS CTePEOMETPUUYECCKHX
3ajiay 1 3a]1a4 C MPaKTHUECKUM COJIepPIKaHUEM;

® Da3BUTHE UHTEIUJIEKTyaJIbHBIX M  TBOPYECKHX  CIOCOOHOCTEH  00ydaromuxcs,
MO3HABATENIbHOM aKTUBHOCTH, UCCIIE0BATENLCKUX YMEHUHN, KPUTHUYHOCTH MBIIIUIEHUS;

e (opmupoBaHue (YHKIMOHAIBHOM TI'PaMOTHOCTH, PEIEBAHTHOW T'€OMETPUM: YMEHUE
pacrio3HaBaTh MpPOSIBICHUS TE€OMETPUUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEpHOCTEHl B
pEaTbHBIX JKU3HEHHBIX CUTYalUsX W MPH M3YYCHUH APYIHX y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBHCUMOCTEHl M 3aKOHOMEPHOCTEW, (OPMYIHpPOBATh WX Ha S3bIKE T€OMETPUU M CO37aBaTh
reOMEeTpUYECKUe MOJETH, MPUMEHSATh OCBOEHHBI T€OMETPUYECKHH ammapaT Uuis pelIeHHs
NPaKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4, UHTEPIPETUPOBAThH U OILICHUBATh MOJIyYE€HHBIE PE3YIbTaThI.

OTIUYHUTENBHON 0COOCHHOCTHIO TIPOTPAMMEBI SIBISIETCSI BKIIIOUEHUE B KYPC CTEPEOMETPUHU
B Hayalle €ro W3y4YeHHs 3aJad, pelaeMblX Ha YPOBHE WHTYWTHBHOTO TIO3HAHUS, U
ornpenen€HHbIM 00pa3oM OpraHU30BaHHAs paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTHUMYJIHUPYET MPOTEKaHHE WHTYUTHBHBIX
MPOIIECCOB, MOTUBUPYET K JAIbHEHIIIEMY U3YUEHHIO TPEIMETa.

[Mpenmourenue OTHAETCS HAISAIHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHs, TO €cTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUECKOM
NeSITeIbHOCTH. Pa3BuUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUH Yy YydalIuxcs B  Kypce
CTEpEOMETPUH MTPOBOJUTCS 32 CUET PEIICHHS 33/1a4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX 00pa30B U
3ajad Ha OINEPUPOBAaHUE MPOCTPAHCTBEHHBIMH oOpasamu. Co3maHume oOpas3a MPOBOAUTCS C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPUPOBAHNE 00pPa30M — B YCJIOBUSAX OTBJIICUEHHS OT HAIJIHOCTH,
MBICJIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZIep KaHusI.



OcHoBHBIE conepxaTenbHble JuHUM Kypca «l'eomerpunm» B 10-11 kaccax:
«MHororpanHuKn», «lIpsiMble U IIJIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus», «Bekropsl u
KOOpJMHATHI B IPOCTPAHCTBE». POPMUPOBAHNE JTOTHYECKUX YMEHHH PACIPEACIIAeTCs HE TOIBKO
[0 COAEP)KaTEeNIbHbIM JIMHUSM, HO M IO TrojaM oOOydeHHs Ha YpPOBHE CpEJHEero oOIuero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueil mporpamMmsbl, pacrpeie’aEHHbIM 0 rogaM 00y4deHMsl, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
YTOObl  OBJAJEHUE TIEOMETPUYECKMMHU MOHATUSAMM M  HaBbIKAMM  OCYIIECTBIISIIOCH
IIOCJIEI0BATEIbHO U IIOCTYNATENbHO, C COOJIIOJIEHHEM IMPUHIMIA [PEEMCTBEHHOCTH, UYTOOBI
HOBBIE 3HAHUS BKIIIOYAINCH B OOIIYI0 CUCTEMY I'€OMETPUYECKHUX MPEACTABICHUN 00yJaronuxcs,
pacmupsis u yray0sis e€, 00pa3ys MpOYHbIE MHOKECTBCHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha msyuenne yduebHoro kypca «['eomerpusi» Ha 0a30BOM ypOBHE OTBOJMUTCS 2 4Yaca B
Heznento B 10 xnacce u 1 yac B Henemo B 11 kiacce, Bcero 3a aBa roaa ooydyenus - 102 yueOHbIX
Jaca.



2. COAEPXKXAHHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble ¥ MIIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATHUS cTepeoMeTpuu. Touka, npsimasi, INIOCKOCTb, TpocTpaHcTBO. loHsTHE
00 aKCHOMaTHYECKOM IOCTPOEHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3aumHoe pacrnosnokeHue npsiMbIX B IIPOCTPAHCTBE: IEPECEKAIOLIUECS, apajlieIbHbIE U
CKpelmuBawIuecss npsamslie. llapamnenbHOCTh NpPAMBIX M IJIOCKOCTEN B MPOCTPAHCTBE:
napajuieJbHble NpPsIMbIE B IPOCTPAHCTBE; MAPAUIEIBHOCTh TPEX NPSIMBIX; MNapaUIEIbHOCTh
OpsIMOM M IUIOCKOCTH. YIJIBI C COHAIPaBJIEHHBIMM CTOPOHAMH; Yrojdl MEXIy NpPSMbIMH B
npoctpancTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IMapajulelibHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNIbHBIX TiockocTel. [IpocTeiimume mpocTpaHncTBEHHbIE PUTYpPBI HA MIIOCKOCTU: TETPAdIP,
KyO, mapaJuiesienunea; NoCTPOCHUE CEYCHHIH.

[lepnieHaAUKYIApHOCTh OPSIMOM M IUIOCKOCTU: HEPIEHIAUKYJISpPHbIE MpsSMble B
IIPOCTPAHCTBE, MpSAMbIE NapauIeJIbHbIE M MEPHEHIUKYISIPHbIE K IUIOCKOCTH, IPU3HAK
NEePHEHAUKYISIPHOCTH TOPSIMOM U IJIOCKOCTH, TEOpeMa O TMpsAMOW NEepHeHAUKYISPHON
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YIOJd MEXKAY NPSIMOM M IJIOCKOCTBIO; JABYTPaHHBIM YroJl,
JUHENHBINA yron AByrpaHHoro yria. [lepneHaukysasp U HaKJIOHHBIE: PACCTOSIHUE OT TOYKU IO
IUIOCKOCTH, pPAacCcTOSHUE OT NPsSIMOM /0 IUIOCKOCTH, NPOEKUus (QUIypbl Ha IJIOCKOCTb.
[lepneHAUKyYISIPHOCTD TUIOCKOCTEN: MPU3HAK NMEPIEHIUKYISIPHOCTH ABYX IUI0cKocTel. Teopema
0 TPEX NEPHEHIUKYIIAPaX.

MHoOrorpaHHuKHu

[lonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOTOIPDAaHHUKA, BBINYKJIbIE U
HEBBIIYKJIblE MHOTOTPAHHUKH; pa3BEPTKa MHOrorpanHuka. [Ipuzma: N-yrosnbHas npusma; rpaHu
¥ OCHOBAHHUS MPU3MBI; MIpsiMasi U HAKJIOHHAs MPU3MbL; OOKOBAs U MOJIHAS IOBEPXHOCTH IIPU3MBL.
[Tapanmnenenunen, NpsAMOYTOJBHBIN Mapajjlesienunen U ero cpoicrea. IIupamuaa: n-yromapHas
nUpaMusia, TPaHU M OCHOBAaHUE NHUPaMU[bl; OOKOBas W IOJIHAS IMOBEPXHOCTb IMHUPaMUJBbI;
IpaBWIbHAasg M yceu€HHas MNHUpaMuAa. OJIEMEHTbl MNpU3Mbl U THUpaMuibl. [IlpaBuibHBIE
MHOTOIPAHHUKHU: TMOHSITHE NPaBUIBHOTO MHOTIOIPAHHUKA; MpPAaBWIbHAS MpU3Ma M NpaBUIIbHAs
NUpaMK/Ia; MpaBUJIbHAS TPEYToIbHAsl MUPaMHIa U IPABHIBHBIN TeTpasrap; kyO. [IpencraBnenue
O TMpaBWIbHBIX MHOTOTPaHHMKAaX: OKTa’Jp, JoJAeKa’aAp M ukocayap. CedeHus MNpU3MBI U
NUPAMHU/IBI.

CuMMeTpuss B TIPOCTPAHCTBE: CHMMETPHsSI OTHOCUTENIBHO TOYKH, NPSMOM, IUIOCKOCTH.
DJIEMEHThl CAMMETPHUH B TUpamMuaax, napauienenuneaax, NpaBuibHbIX MHOTOTPAHHUKAX.

Boruncnenue 3eMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHaiu, yrisl. [lnomans OoxoBoii
MOBEPXHOCTU U TOJHOM IOBEPXHOCTH MPSMOM MNPHU3MBI, IJIOLIAJAb OCHOBAHMH, Teopema O
OOKOBOW TMOBEPXHOCTH MpsMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
NpaBWIbHON NMUpaMuibl, TEOpeMa O IUIOMAAM yced€HHoM mnupamuabl. [lonstue o6 oOBEMe.
O0bEM upamMuIbl, MPU3MBIL.

[Tonobusie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMAASMH MOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TETl.

11 KJIACC

Tesa BpaleHus



[{winHapuyeckass MOBEPXHOCTb, 00pa3ylolUe IMINHAPUYECKOM IOBEPXHOCTH, OCh
LWINHAPUYECKON MOBepXHOCTH. LIManHIp: ocHOBaHUS 1 OOKOBas MOBEPXHOCTh, 00pasyromas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckasi MmMoBepXHOCTb, OOpa3yroline KOHUYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHMUYEeCKOoW mnoBepxHocTH. KoHyc: ocHOBaHMe M BepuIMHA, oOpasyroolas MU OCh; IUIOLIAJb
OOKOBOW M IOJHON MOBEPXHOCTH. YCEUEHHBIM KOHYC: 00pa3yrolliue M BBICOTA; OCHOBaHMS U
OOKOBast TIOBEPXHOCTb.

Cdepa m map: meHtp, paamyc, AUAMETp; IJIOLIAAb IMOBEPXHOCTH cdephl. B3aumuoe
pacriosio’keHue cepbl U INIOCKOCTH; KacaTellbHasl INIOCKOCTb K cepe; Iomanb chepsl.

N300pakeHue Tes BpalleHus Ha MJI0CKOCTU. Pa3BépTka HuimHApa U KOHYyca.

KomOuHanuu Tten BpamieHWs U MHOTOTPaHHMKOB. MHOIOTpaHHUK, OINHCAHHBIA OKOJO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitue 00 o00BEMe. OcHOBHBIE CBOWcTBa 00BEMOB Teln. Teopema 00 o00bEME
IPSAMOYTOJIBHOTO Mapajuienenunena u ciaeactsus u3 He€. O0bEM HMIMHApa, KoHyca. O0bEM
nrapa ¥ Iiomasib cQepsl.

[TomoGuble Tema B mpoctpaHcTBe. COOTHOUICHHS MEXAY IUIOUIAIIMHU TTOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenuss uMAMHIpa (MApalIeIbHO U MEPHEHAMKYISIPHO OCH), CEYEHHMsS KOHYyca
(mapaienbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPILINHY), CEUEHUS 11apa.

BexkTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha mockocTy U B npocTpaHcTBe. CoKeHue U BBIYUTAHUE BEKTOPOB. Y MHOYKEHHE
BEKTOpa Ha uuncio. PasnoxeHue BekTOopa MO TpEM HEKOMILIaHApHbIM BekTopam. IIpaBuio
napajuienenunena. Pemenue 3a1ay, CBI3aHHBIX ¢ IPUMEHEHHUEM IIPaBUII ICHCTBUI C BEKTOpaMHU.
IIpsmoyronbHas cucrema KOOpAMHAT B mpocTtpaHcTtBe. KoopaunHarsl Bektopa. Ilpocreimme
3a7a4yd B KOOpJAMHATax. Yroia Mexay BekTopamu. CKalipHOE NPOU3BEICHHE BEKTOPOB.
Brruncnenue yriioB Mexay HOpsMBIMH U INIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM METOJ MpU
pELIEHNN TEOMETPUYECKUX 3a/1ay.



3. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE CPEJHEI'O OBILIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIE PpE3yNbTAaThl OCBOEHHUS MpOrpaMMbl yueOHoro mnpeamera «MaTemMaTHKa»
XapaKTEepPU3YHOTCA:

I'paxknanckoe BocnuTanue:

c()OPMUPOBAHHOCTBIO TPAKIAHCKOW TO3HWIMH OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOro OOIIEeCTBA, MPEACTABICHUEM O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHUH, NpPOLEAYyp TIpakJaHCKOTO oOIiecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMATHHBIMU WHCTHTYTAMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U HA3HAYCHHUEM.

IlaTpuoTH4eckoe BOCIUTAHHE:

c(hOPMUPOBAHHOCTBHIO POCCUICKON TPayKIAHCKOW MICHTUYHOCTH, YBKEHHUS K MPOILLIOMY
U HACTOSIIEMY POCCHUCKOM MaTEeMaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K JOCTHKCHHSIM
POCCHICKHX MAaT€MaTUKOB M POCCHUHUCKOM MAaTEMAaTHYECKOM IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTHKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHWEM JYXOBHBIX IIEHHOCTEH PpOCCHHCKOro Hapona; CcHOpPMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEJIbHOCTBIO YYEHOT0; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOHYHBOTO Oy IYILIEToO.

JcTeTH4ecKoe BOCIUTAHME:

ACTETUYECKMM  OTHOUIEHWEM K MUY, BKJIIOUYas JCTETHUKY  MaTeMaTH4YeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJau, pEIIeHUH, paCcCYKICHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM pPa3IudyHbIX BUJIOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSA TNPUMEHSATh MaTeMaTH4YeCKHue 3HaHUsA B HHTEpecax
310poBOTO U Oe3omacHoro o0Opa3a >KU3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHue, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHI U OTHbIXa, peryispHas (uznueckas
aKTHUBHOCTH); (PU3UUYECKOTO COBEPIIECHCTBOBAHUSA, TIPU 3aHATUSIX CIOPTUBHO-0310POBUTEIIHHON
JIEATEIIbHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYIY, OCO3HAHUEM I[EHHOCTH TPYIOJIOOHUS; MHTEPECOM K Pa3IUYHBIM
chepam npodeccroHaTbHON NEeITEbHOCTH, CBSI3aHHBIM C MATEMAaTHKON M €€ MPUIIOKCHUSIMU,
YMEHHEM COBEPIIATh OCO3HAHHBIN BBHIOOp Oyayliei nmpodeccuu U peaan30BbIBaTh COOCTBEHHbBIE
JKU3HEHHBIE IUIaHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaThdeckoMy OOpa3oBaHUIO U
caMo00pa3oBaHUI0 Ha TPOTSHKEHWH BCEW JKU3HM, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
PEIICHUHN PAKTUYSCKUX 3a7]a4 MAaTeMaTHISCKON HAIIPaBICHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYNbTYpPhl, MOHUMAaHHEM BIHUSHUS COLUATBHO-
SKOHOMHMYECKHMX IPOLECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHUEM
r100aMbHOTO  XapakTepa JKOJOTHYECKHWX  MpoOJieM; OpHeHTalMed Ha  TIpUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU JJIsi pelIeHUs 3a7ad B 00JIACTH OKPYXKArOIIeH Cpepl, MIIaHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN ISl OKPY>KAtOIIEH Cpeibl.

LleHHOCTH HAYYHOI0 MO3HAHUA:



C(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKol HAayKH Kak chepbl
YeJI0OBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHUS
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATh IIPOEKTHYKD M HCCIENOBATEIBCKYI JEATEIBHOCTh
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIE pe3yabTaThl OCBOCHUS POTrPaMMBbI yUeOHOTO mpeaMeTa «MareMaTHKay
XapakTepU3yIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCEUaMU,
VHUBEPCANILHIMU ~ KOMMYHUKAMUBHBIMU — OCliCBUAMU,  YHUBEPCANbHLIMU — pPecyIsimUSHbIMU
oelicmeusmMu.

1) Vhusepcanvnvle noznasamenvmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCO8 00y Yalowuxcs (0ceoenue mMemooo8 NO3HAHUSL OKPYIHCAIOUIe20 MUpa,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3zoBble Jioruyeckue eiicTBUSA:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHBIC NMPU3HAKM MaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (HOPMYIUPOBATH ONPEAENCHUS MOHATUM;
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHNUs
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOT0 aHAIU3A;

® BOCIPUHHUMATH, (POPMYTUPOBATh U MPEOOPA3OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHUIaTeNIbHbIE, EANHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

® BBIABIATH MaTEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IIPOTUBOPEUUS B (paKTax,
JNAHHBIX, HAOJMIOACHUSIX W YTBEPXKACHUSX; IpeAjaratb KPUTEPUH [JIS BbISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JlenaTh BBIBOJIBI C HCIOJNH30BAaHHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

® TIPOBOJUTH CAMOCTOSITENBHO JAOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUN (TpSAMbIE
U OT TMPOTHBHOTO), BBICTPAMBATH APT'YMEHTAIMIO, NPUBOIUTH TNPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBOJBL;

e BbIOMpaTh cnocob pemieHus y4eOHOHM 3amauu (CpaBHHMBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOUpaTh Hanbosiee MOAXOIAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPHEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

® CIOJB30BaThb  BONPOCHI  KAaK  MCCIENOBATENICKUM ~ MHCTPYMEHT  IO3HAHUS;
(dbopMynHupoBaTh BONPOCH], (PUKCHUPYIOIIME IPOTHBOpEUHE, MpobieMy, yCTaHABIUBATh
HUCKOMOE U JlaHHO€, (OpPMHUPOBATH THUIIOTE3y, APrYMEHTHUPOBATH CBOIO IO3ULHIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEILHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIIEI0BaHUE II0
YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBbeKTa, SBJIEHUs, Ipolecca,
BBISIBIICHHUIO 3aBUCUMOCTEN MEXAY 00bEeKTaMH, IBICHUSMHU, POLIECCAMU;

® CaMOCTOATENHHO (opMynupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yjbTaTaM
NPOBEIEHHOTO HAOJIOJICHUS, UCCIIEAOBAaHMs, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
PEe3yIbTaTOB, BBIBOJIOB M 000OIICHMIA;



® [IPOrHO3UPOBATH BO3ZMOXKHOE PA3BUTHE MPOIIECCa, a TAK)XKE BBIIIBUTATH MPEIOI0KECHHUS
0 €ro pa3BUTUH B HOBBIX YCIIOBHSX.

Pabora ¢ unopmanmeii:

e BBUIBJIATH AeUUUTH MHPOPMALIMY, TaHHBIX, HEOOXOAUMBIX JJIsl OTBETa Ha BONPOC U
JUISL PEUICHHUs 3a1auu;

e BbpIOMpaTh MH(OpPMALMIO M3 HCTOYHUKOB pA3JIMYHBIX THUIIOB, AaHAJIU3UPOBATbH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
NPECTaBICHHUS;

® CTPYKTYpUpPOBaTh HWH(POPMALMIO, TPEACTaBIATH €€ B pa3iuyHbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

® OIICHWBaTh HAJAEKHOCTH HMHPOPMALUHU IO CAMOCTOSTEIBHO CHOPMYIHMPOBAHHBIM
KPUTEPHSIM.

2) VHusepcanbhbie KOMMYHUKamueHnvle Oelicmsus, 00ecneyusaom chopmuposaHHoCcmsy

COYUATIbHBIX HABLIKOG 00YUAIOUUXCA.

O0menue:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKIEHHS B COOTBETCTBUU C YCIOBUSIMHU M IEIISIMHU
oOIIeHus; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO TOYKY 3pEHHUS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHMS 110 X0y PELIeHUs 3a/1a4i, KOMMEHTHPOBATh
HOJIyYEeHHBIH pe3ynbTaT;

e B X0Jie 00CYX/IeHUS 3aJ]aBaTh BOIPOCHI MO CYILECTBY 00CYKIaeMOil TeMbl, TPOOIIEMBI,
pemaemMoi  3aja4yM, BBICKAa3bIBaTh HJIEH, HAICJICHHBIE HAa TIOUCK pPEHICHUS;
COIIOCTABJISITh CBOM CYXACHUS C CYXKICHHSAMH JAPYrUX YYaCTHUKOB JIMAJIOTa,
oOHapyKUBaTh pa3INyue U CXOJCTBO MO3ULMIL; B KOPPEKTHOH dopme popMynHpoBaTh
pa3HOIJIacHsl, CBOU BO3PAXKECHHUS;

® [IPEICTABIATH PE3YAbTATHI PEIICHHS 3a/1a4M, YKCIICPUMEHTA, HCCIIEOBAHNUS, TIPOCKTA;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS ¢ Y4ETOM 3a7ay Ipe3eHTAlUuH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

e [IOHMMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYAIbHOH pabOTHI
Npyd pelIeHuH Y4YeOHBIX 3a/Ja4, NPUHUMATh IIeb COBMECTHOW JIEATEIHbHOCTH,
IUIAaHUPOBaTh OPraHM3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHIbl PadoT,
JIOTOBAapHUBAaThCs, OOCYXKJaTh IpOLIECC M pe3ylnbTaT padoThl; 0000IIaTh MHEHUs
HECKOJIBKHX JIIOJIEH;

e y4yacTBOBaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W WHBIE); BBINOJHATH CBOK YacTh pPaOOTHI W KOOPAMHHPOBATH CBOHU
JIeMCTBUS C IPYTUMH YWICHAMU KOMaH/Ibl; OIEHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIIHIA
HPOAYKT 10 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBHUS.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, odecneuugaiom popmuposanue Cmoico8bix

YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusanus:

® COCTaBJIATH IUIaH, AITOPUTM PEIICHUS 3a7a4yH, BHIOMPATh CIIOCOO pEelIeHUs! ¢ y4ETOM
UMCIOIINXCS PECYPCOB W COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHpPOBAaTh U
KOPPEKTHPOBATh BAPUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



® BIAJCTh HABBIKAMH II03HABATEIbHOW pedlekcuu KaKk OCO3HAHUS COBEPIIIAEMBIX
JNEHCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pe3yNbTaToOB; BJIAalETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLecca M pe3yibTaTa pPELICHUS MaTeMaTHYeCKON
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELICHMM 33Jaud, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OILIMOOK, BBISIBICHHBIX TPYTHOCTEH;

e OIICHUBaTh COOTBETCTBHE pE3yJlbTaTa LEIM W YCIOBUSAM, OOBSACHATH TNPHUUYUHBI
JOCTHIKEHUSI WM HEIOCTHXKEHUS Pe3yJNbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIHOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMH: TOUYKA, IPAMasi, INIOCKOCTb.

[IpyMeHsSTh aKCHOMBI CTEPEOMETPUH U CJIEICTBUS U3 HUX MPHU PEIICHUU F€OMETPHUECKUX
3ajad.

OnepupoBaTb NOHATHUSMU: NAPAVIEIBHOCTh M NEPHEHIAUKYJISPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccudunupoBaTs B3auMHOE paclo0KEeHUE MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATUAMHU: JIBYTPAaHHBIA Yroj, TpaHH JABYIPAHHOTO yria, pedpo
JBYTPAHHOIO yIJia; JUHEHHBINA yrojl ABYTPaHHOTO YIJIa; TpajycHas Mepa JBYTPaHHOIO yria.

OrnepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, BBIMYKJBIA W HEBBITYKJIBI MHOTOIPaHHUK,
3JIEeMEHTHl MHOTOTPaHHUKA, TPABHIIbHBIM MHOTOIpPaHHUK.

Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MHUpaMHAA; MPU3MA, MPSIMOYTOJbHBIN
napajuiejenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHMS [UIs  KjacCUUKAIIUU
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHUKHU; TPABUJIbHbIE MHOTOTPAHHUKH, TMPSMBIE U
HAKJIOHHBIE IPU3MBI, TapaylIeIeUIIEeIbl).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIUIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIE/I0B.

CtpouTh ceueHUs] MHOTOIPAaHHUKOB METO/O0M CJIEJO0B, BBINOIHATH (BBIHOCHBIE) IJIOCKUE
YepPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxoXXIEHME TE€OMETPUYECKUX BEIMYMH 1O o0pasuaMm WiId
QIropuT™MaM, TMPUMEHSS HU3BECTHHIE AHATUTHUYECKUE METOJbl MPHU PEUICHUH CTaHIapTHBIX
MaTE€MaTUYeCKUX 3a7a4 Ha BBIYUCICHUE PACCTOAHUN MEXAY ABYMS TOYKaMHU, OT TOUYKH JO
IPSIMOM, OT TOYKHU J0 INIOCKOCTH, MEX1Y CKPELIMBAIOIIMMUCS IPSIMbBIMHU.

Pemarp 3amaun Ha HaxOXKACHHE TEOMETPUYECKMX BEIMYMH 10 oOpaslaMm WId
aNIropuT™MaM, IMPUMEHSS HU3BECTHbIE AHAJUTHUYECKHE METOJbl TMPU PEHIeHHH CTaHAapTHBIX
MaTE€MaTUYeCKUX 3a/1ad Ha BBIUMCIECHUE YTJIIOB MEX]Y CKPEIIMBAIOIIUMUCS MPSMBIMU, MEXKIY
NPSIMOM M TNIOCKOCTBIO, MEXY TUIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Bbrancnsate 00bEMBI U TUIOIIAIM TOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpU3Ma, MHpaMuia) ¢
npuUMeHeHHeM (GOpMyJl; BBIUUCIATH COOTHOIIGHUS MEXIY IUIOWAAsIMH IOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX MHOTOI'PaHHHUKOB.
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OmnepupoBaTh TMOHATHSIMHU: CHMMETPHsSI B TPOCTPAHCTBE, IIEHTP, OChb M IJIOCKOCTh
CUMMETPHUHU; LIEHTP, OChb U TNIOCKOCTh CHMMETPHUH (DPUTYPBI.

N3Bnekatp, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX HHUTypax, MPEACTABICHHYIO HA YePTEkKaxX U PUCYHKAX.

[lpuMeHATh TeoMeTpuuYeckhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX — 3ajad,
nmpeamnojgaratomux HECKOJIbKO IMaroB pCIICHHA, €CJIN YCJIOBHA NPUMCHCHUSA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh TMPOCTEHIINe MPOrpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYUCCKHX 3a/1ad.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJNE M IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB TE€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHS Ha MPAKTHKE: aHAIM3UPOBATh PEalbHbIC CUTYAIlMHd U
OPUMEHATh  M3YYCHHbIC TMOHATHS B  MpPOLECCe TOMCKA  PEUICHHS  MaTeMaTHYSCKH
chopMyIUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIC CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIN C HCIOJIb30BAHUEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
ammapara anreOpbl; pemarh IPaKTHYECKUE 3a/1a9H, CBA3aHHbBIC C HAXO0XKICHUEM FeOMETPUIECKUX
BEJTUYHH.

11 KJIIACC

OnepupoBatb MOHSITUSMU: HUIMHpUYECKast TIOBEPXHOCTH, oOpazyrorniue
[WIAHIPAYECKON TIOBEPXHOCTH; IMJIMHIP; KOHUYECKAs TOBEPXHOCTH, 00pa3yIONINe KOHHYSCKON
MOBEPXHOCTH, KOHYC; CepruecKas TOBEPXHOCTb.

PacrniozHaBath Tena BpameHus (IHIUHIDP, KOHYC, cdepa u map).

OOBSCHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUSs.

KnaccuduiupoBars B3auMHOE pacmtofioskeHHe cPephl U TIIOCKOCTH.

OnepupoBaTh MOHATHUSMH: IMAPOBOH CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA;
[IApOBOI CJIOH, OCHOBaHHE IIAPOBOTO CIIOSI, BBICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Bbrancnsate 00BEMBI U TUIOMIAU TTOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX Tl C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh TOHSATUSMHU: MHOTOTPAaHHHWK, BIUCAHHBIA B c(epy W OMHMCAHHBIN OKOJIO
cdepsl; chepa, BMcaHHAS B MHOTOTPAHHUK UITU TEJIO BPAIllCHUS.

BbIUCHSTS COOTHOIIEHHS] MEXAY IUIOMIAAIMU TOBEPXHOCTEH M 00BEMaMU MOJOOHBIX
TEJL

N300paxarh u3ydaemble (UTYpPHI OT PYKH M C TPHUMEHEHHEM IPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BBIMOmHATE (BBIHOCHBIC) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BHUI
CBEpXY, COOKY, CHU3Y; CTPOHUTH CEUCHHSI TEJI BPAIICHHSI.

W3BiiekaTh, HHTEPIPETUPOBATL U MPEOoOPa30BBIBATE MHPOPMAITUIO O MTPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpeCTaBICHHYIO Ha YepTexaxX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBITIOTHATE TEHCTBUS CIIOKECHHSI BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOXEHHUS BEKTOpa
Ha YUCII0, OOBSICHATH, KAKUMHU CBOMCTBAMH OHH 00JIIafoT.

[TpuMeHsTh IpaBUIIO Mapaielenue .
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OnepupoBaTh MOHATHAMHU: ICKAPTOBBI KOOPIWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, Yrol MEXKIy BEKTOpPaMH, CKaJIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKIY BEKTOpPaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBAT BEKTOP TI0 ABYM HEKOJUTHHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPMHAT.

[IpumensTh reoMerpuueckue (HaKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIluX HECKOJIBKO IIaroB pEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pemath mpocreiinye reoMeTpuuecKre 3a1a4i Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METOo/A.

Pemrate 3amaum Ha JJ0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TEOMETPUYCCKUX BEJIIMYHMH 1O 00pa3laM WM aJrOPUTMaM, IPUMEHsSI U3BECTHBIE METOMBI NIPU
PEIICHUH CTaHIAPTHBIX MATEMAaTHICCKUX 3a]1a4.

[TpuMeHSTh TPOCTEHININE MPOTPAMMHEIC CPEJICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a/1aY.

[lpuBoMTH TpPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATh PEAbHBIC CHTYAIlMH U
OPUMEHATh  HM3YYCHHBIC TOHATHS B  MPOIECCe IMOMCKA  PEIICHUS  MaTeMaTHYECKU
cOpMYITMPOBAHHOW TPOOIEMbI, MOACITUPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCJICJIOBATh TIOCTPOSHHBIC MOJEIU C HCIOJB30BAHUEM T'€OMETPHUYSCKUX TOHSITHH U TEOpPEM,
anmapara aJreOpsl; peniaTh NPaKTHICCKUE 3a/1a9H, CBI3aHHBIC C HAXOXKJICHHEM I'€OMETPHUCCKUX
BCJIMYMH.
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4. TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
bubnuoreka [{OK
1 B 1
BEAICITHE B CTEPCOMCTIPHIO 0 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISPHOCTD MPSMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
4 VYTiel MEXAY NPSIMBIMU U TUNIOCKOCTSMH 10 1 https://m.edso0.ru/1c209e37
bu6nmorexa LIOK
° MuororparHiKit 1 1 https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
0 OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSHUS U YIJIbI 4 1 bubmorexa HOK
p ' P ' https://m.eds00.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bubmuorexa [JOK
! Tena ppaeiis 12 https://m.edso0o.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten > 1 https://m.eds00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPIAUHATHI B IPOCTPAHCTBE 0 https://m.edso0.ru/1c209e37
4 [ToBTOpenue, 06001IEHNE, 7 1 bu6mmoreka [JOK
cucTeMaTu3anus 3HaHU https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0
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5. HOYPOYHOE INTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypcsbl
OcCHOBHbIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, MpsiMasi, INIOCKOCTh,
npocrpancTBo. [IpaBuna
M300paKeHUsS Ha PUCYHKAX: 1 bubmmorexa [JOK
p pHcyH o https://m.edsoo.ru/aecc77cd
M300paKeHUS IIOCKOCTEH,
MapajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeHBI OTpE3Ka
[TonsaTHA: nepecekarommecs
IJTOCKOCTH, MIEPECEKAIOIIHECS TTPsIMast 1 bubmorexa LOK
- 11ep p https://m.edsoo.ru/2d8a9c99
1 TUTOCKOCTH
[TonsTHs: mepecekaronuecs
IJTOCKOCTH, MIEPECEKAIOIIHECS TTPsIMast 1 bubmmorexa [JOK
> 6P p https://m.edsoo.ru/db685e73
Y TUTOCKOCTH
3HAKOMCTBO C MHOTOTPaHHHUKaMH,
n300pa’keHre MHOTOTPaHHUKOB Ha 1 bubnuorexa [IOK
pUCYHKaX, Ha IPOCKLIMOHHBIX https://m.edsoo.ru/a63959%d
gepTexax
HavanwsHbie cBeneHNs 0 Kyde u
MUpaMHie, UX Pa3BEPTKU U MOJCTU 1 Bubmmorexa [IOK
P > X Paspep ' https://m.eds00.ru/b30dff38
CeueHnst MHOTOIpaHHUKOB
HauanpHbie cBenenus o kyoe u 1 but6mmoreka [IOK
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ApaMuUJIe, UX pa3BEPTKU U MOJIEIIH.
CeueHnst MHOTOIpaHHUKOB

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

IToHsATHE 00 AKCUOMATUYECKOM

7 IIOCTPOCHHUU CTCPCOMETPUN. aKCHUOMBI bubnmorexa HOK
p p pH: https://m.edsoo.ru/Occ5cafe
CTEPEOMETPUHU U CIIEICTBUSL U3 HUX
[TonsTre 06 akCHOMaTHYECKOM
8 MIOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI bubmmorexa [JOK
P P pu: https://m.eds00.ru/239c8ch4
CTEPEOMETPUH U CIIEICTBUA U3 HUX
[TonsiTre 06 akCHOMaTUYECKOM
9 MIOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI bubmmorexa LIOK
P P pu: https://m.eds00.ru/65c6b106
CTEpEOMETPHUU U CIEACTBHS U3 HUX
[TonsiTne 06 akCHOMAaTHYECKOM
10 MIOCTPOCHHUH CTEPEOMETPUU: AKCHOMBI bubmorexa LIOK
p p pHH: https://m.edso0.ru/258fc245
CTepEOMETPHUU U CIEACTBHS U3 HUX
B3anMHOe pacnionokeHue npsMsIx B
11 IIPOCTPAHCTBE: MEPECEKAr0Iecs, bubmmnoreka HOK
MapaJyIeIbHbIE U CKPEIIMBAIOIINECS https://m.edso0.ru/1a2520f6
npsiMbIe
[TapamrenpHOCTh IPSIMBIX U
MIJIOCKOCTEH B IPOCTPAHCTRBE:
12 IIapaJlJICJIbHBIC IIPAMBIC B bubnnotexa HOK
P P . https://m.edso0.ru/93ad36b3
MPOCTPAHCTBE; MAPaAUICIIBHOCTD TPEX
MIPSIMBIX
[TapamiensHOCTh IPSIMBIX U
13 MIJIOCKOCTEH B IPOCTPAHCTRBE: bubmmoreka [JOK
[TapamrensHOCTh IPSIMON U https://m.edsoo.ru/ee1d19b9
MJI0CKOCTH
14 VYriael ¢ cOHanpaBJIEHHBIMU bubnunoreka LIOK
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CTOpPOHAMU https://m.eds00.ru/9f4071b9
15 Yron Mexay npsMbIMHU B bubnmnoreka HOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay nNpsMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapanmienbHOCTb MIIOCKOCTEH: Bu6muotexa [JOK
MapajieabHbIE MIJIOCKOCTH https://m.edso0.ru/2e18f255
18 CaolicTBa napamieiabHbIX MIOCKOCTEN bubmmorexa LIOK
P https://m.eds00.ru/e504d656
[Ipocreiinmue npocTpaHCTBEHHbBIE
19 (GurypsI Ha MJIOCKOCTH: TETPAd bubmmorexa LIOK
P + 1CTPAsP, https://m.edso0.ru/4a28dc02
KyO, napasuiesenumnes
. bubnuoreka [{OK
20 Hoctpoerite cewerit https://m.edsoo.ru/1d434dOf
bu6nmorexa LIOK
21 IT i
OCTPOCHHE CeetHH https://m.edsoo.ru/ec26fe5d
KonTponbhas padbota no teme
99 "[IpsiMble U TUIOCKOCTH B bubmmnoreka HOK
npoctpaHctie. [lapamienbHOCTh https://m.edso0.ru/9a0a9e56
MPSAMBIX U IJIOCKOCTEMN"
[TeprieHAMKYASIPHOCTH NPAMOU 1
23 HJI(I))CKO(j]TI/I'}llIe r;'IeH WK IJ)BI HBIC bubmmorexa [IOK
- TEPHCHIMRY AP https://m.edsoo.ru/b19f6a5d
MpsiIMbIE€ B IPOCTPAHCTBE
24 IIpsimble napasuienbHbIEe U bubmuoreka [IOK
MEPIEHAUKYISAPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
[IpsimMble mapanienbHble U bu6muoreka [JOK
25
MEPIICHANKYISPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHANKYISIPHOCTH bubnuoreka [JOK

17



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

IPSIMOM U TNIOCKOCTH

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak neprneHIuKyJISIPHOCTH bubnmnoreka HOK
IIPSIMOM U TNIOCKOCTH https://m.eds00.ru/79165d15

98 Teopema o npsmoi bubmmoreka [JOK
MEePIEHIUKYISIPHON IIJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsimoit Bu6muotexa [JOK
MEPIECHANKYISIPHOMN MIJIOCKOCTH https://m.edso0.ru/bd3745f8

30 Teopema o npsimoit bubanorexa [JOK
MEPIEHANKYISIPHON MIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKYNSIp ¥ HAKIOHHBIE:

b K

31 paccTosiHue OT TOYKH JI0 MIIOCKOCTH, h;I[iJ_I/I//I;T:;(SaO?rOU 133c477d3
PACCTOSHHUE OT MPAMOM [0 IIIOCKOCTH T '
[lepnieHIUKYNSIp U HAKIOHHBIE:

32 paccTostHuE OT TOYKH JI0 IIIOCKOCTH, ﬁg&?ﬁ;ﬁﬁ)gﬁ}é{s fefadd
paccTossHUE OT MPSAMOM J10 TUIOCKOCTH " '
[lepnieHIUKYNSIp U HAKIOHHBIE:

33 paccTosiHUe OT TOYKH JI0 TIIOCKOCTH, Eg&?ﬁ;ﬁ;{;gﬁ/};b?w%
paccTOssHUE OT IMPSAMOM J10 TUIOCKOCTH " '
[TepnienquKymsip U HAKJIOHHBIE:

34 paccTOsTHUE OT TOYKH JI0 TUIOCKOCTH, E’[I;ISSJ?/I//I&T:;(;(])_[&I;bee 22be
paccTostHUE OT MPSAMOM 70 TUTOCKOCTH T '

35 VYTIbl B IPOCTPAHCTBE: YrOJ MEXIY bubmmoreka [JOK
MPSIMOM U TUIOCKOCTBEO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN YIroJl, JUHEHHBIA Yroi bu6muoreka [JOK
JBYTPAHHOI'O yIJa https://m.edsoo.ru/5fa0b3ce

37 JIByTrpaHHBIN yroJl, JMHEHHBIN yroa bu6muoreka [JOK
JIBYTPaHHOTI'O yIJia https://m.edsoo.ru/c7c777ed

38 [lepneHuKyISIPHOCTD MJIOCKOCTEM: bubmmoreka [JOK
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MIPU3HAK NEPICHAUKYISIPHOCTH IBYX
IIJIOCKOCTEH

https://m.edsoo.ru/ec3e2da3

[lepneHUKyYISIPHOCTD MIJIOCKOCTEM:

bu6nmorexa [IOK

39
HpHsHaK mip HEHICYIAPHOCTH 2ByX https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEHN
[leprieHANKYASAPHOCTD IIOCKOCTEM:
40 MPU3HAK NEPICHIUKYISIPHOCTH JIB bubmorexa HOK
p Vp FHEYIID ABYX https://m.edsoo.ru/ba75dc57
MIJIOCKOCTEH
41 TeopeMma o Tpéx nepHEHANKYIApAX bubmorexa HOK
P P PHCHBIRY TP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MeprneHANKYIIpax bubmorexa HOK
P P PHCHIAKYIAP https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MepHeHAUKYISIPAx bubmmorexa [JOK
P P PHCHIAKYIAP https://m.eds00.ru/9f246736
KonTponbHas padora no temam
44 "IlepnieH IUKYISIPHOCTD NMPSAMBIX U bubmuoreka [IOK
mockocTeil" u "Yriasl MeXITy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUTOCKOCTSIMH"
[ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOTOTPaHHUKA,
45 BBINTYKJIBIC ¥ HEBBIMTYKJIBIC bubmorexa HOK
" yK.. https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH, pa3BEPTKA
MHOTOTpaHHUKA
[Ipusma: n-yronpHast mpu3Ma; rpaHd U
46 OCHOBAHMS IIPU3MBIL; IIpsIMast U bubnuorexa [IOK
HaKJIOHHAs MTPU3MBIL;, OOKOBast U https://m.edsoo.ru/b4ad63ad
TOJIHASI TOBEPXHOCTh TPU3MBI
47 [Tapannenenunen, npAaMOYTroJIbHBIN bu6muoreka [IOK

MapasuiesienuIiel U ero CBOMCTBa

https://m.edsoo.ru/8a7be683
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48

49

50

[Mupamupa: N-yrojapHas MUpaMuaa,
rpaHy ¥ OCHOBAHUE MHPaMUJIbI;
OOKOBas M MOJTHAS TIOBEPXHOCTD
UPaMU/IB; IPABUIbHAS U yCEUEHHAS
nupamuga

[IpaBusIbHBIE MHOTOTPAHHUKH:
MOHSTHE TIPaBHIBLHOTO
MHOTOTpaHHHKa; IPaBUIbHAS pU3Ma
Y TIPaBUJIbHAS TUPAMUJIA; TPABUIIbHAS
TpeyroibHas MUpaMuIa u
IIpaBWIbHBIN TETpa’ip; KyO
[IpencraBneHne o NpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTadp,
JOAEKadIp U UKOCAdP.

bu6nunorexa LIOK
https://m.edsoo.ru/fblcd0a5

bubnunoreka LIOK
https://m.edso0.ru/074c8865

bubnunoreka LIOK
https://m.edsoo.ru/a0fdd5bf

51

52

CumMMeTpusi B IPOCTPAHCTBE:
CUMMETpHSI OTHOCUTENIBHO TOYKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETpHUU B IUPAMHUJAX,
napajuleJIenuIeNax, NPaBUIbHBIX
MHOTOTpaHHUKAX

Brluniciienue 3j1eMEHTOB
MHOTOTPaHHUKOB: p&é0Opa, AMaroHamu,

YTJIBI

bubmmoteka IIOK
https://m.edsoo.ru/b9e777d9

but6mmorekxa [IOK
https://m.edsoo.ru/6cdbecef

53

[Tnomans 60KOBOI MOBEPXHOCTH U
ITOJTHOW ITOBEPXHOCTHU MPSAMOM
IIPU3MBI, IUIOLIAJb OCHOBAHUH,
TeopeMa 0 OOKOBON MOBEPXHOCTHU
IIPSIMOY IIPU3MBI

bubnunorexa LIOK
https://m.edsoo.ru/37d84157

54

[Tnomane 60KOBOI MOBEPXHOCTH H

but6mmoreka [IOK
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IIOBEPXHOCTHU ITPABUIILHOMN

MMpaMH/JIbl, TEOpeMa O TIoLIax
OOKOBOM IMMOBEPXHOCTH YCECUEHHOM

https://m.edsoo.ru/5603e30b

T PAMH/IBI
55 KonrponsHas pabora o Teme Bu6muotexa [JOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
N bubnuoreka [{OK
56 Homsrue 00 00nEMe https://m.edsoo.ru/7ad0020b
. bubnnorexa [JOK
> OOBEM mupamHL! https://m.eds00.ru/235171b3
N bubnnorexa [JOK
o8 OOBEM mupamHE! https://m.edsoo.ru/f47dfefd
N bubnuorexa [IOK
59 OOBEM mpamu b1 https://m.eds00.ru/79¢10312
N bubnuoreka [{OK
60 OOBEM mpamu b1 https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
61 OOBEM mpH3MbI https://m.eds00.ru/79853608
N bubnuoreka [{OK
62 OOBEM mpH3MbI https://m.edso0.ru/1e053890
. bubmuoreka [{OK
63 OOBEM mpH3MbI https://m.edsoo.ru/482d3f51
64 KonTponbhas pabota no teme bubnuorexa [IOK
"OO0BEMBI MHOTOTPaHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpeHue, 06001IeHNE
65 cUcTeMaTu3aIs 3HaHUH. bubmuoreka [{OK

[Toctpoenue ceueHuii B
MHOTOTpaHHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOpenue, 0600IICHNE
CHCTEMAaTH3aLus 3HAHUI.

66 Breluucnenue paccTosiHU: MEXy 1 bubmmoreka [JOK
JIBYMsI TOUKaMHU, OT TOYKHU JI0 IPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 MJIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
bubnuoreka [{OK
o7 Hrorosas kowTpoIIbHas padota L https://m.edso0.ru/b9146bc0
[ToBTOpEeHHE, 0000IIEHNE
CUCTEeMAaTH3alusl 3HAaHHH.
Brruncnenue yrioB: MexT
68 CKpGIIII/IBaIOHIfMI/ICFI HpHMIiMI/I, 1 Bubmiorexa OK
N https://m.edso0.ru/56765e8b
MEXTy TIPSIMOH ¥ TTOCKOCTHIO,
JIBYTPAHHBIX YTJIOB, YTIIOB MEXKITY
TJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
Cdepa u map: ueHtp, paauyc,

1 naMeTp; TUIOMAAb TOBEPXHOCTH 1 bubmorexa HOK
A P> tioman P https://m.edsoo.ru/0341bc2b
cdepbl
Bsaumnoe pacnonoxenue chepsl U

bubnunoreka LIOK
2 IJIOCKOCTH; KacaTellbHas MI0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; momanb chepbl

3 N3o6paxenue chepsl, mapa Ha 1 bubmmorexa [JOK
mmockocT. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[unwaapudeckas MOBEPXHOCTD,

4 oOpa3zyromue MUINHIPHIECKOM 1 bubnnorexa [JOK
ITOBEPXHOCTHU, OCh LIWJIMHIPUYECKON https://m.eds00.ru/6054b8cl
MMOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yromas 1 oCh; 1 bubmmoreka [JOK
IUIoIIaas OOKOBOM M IIOJTHOM https://m.edsoo.ru/188f6216
MTOBEPXHOCTH
N300pakeHne numuHApa Ha
IUIOCKOCTH. Pa3BEpTKa 1unuHapa.

6 CeueHns nuIMH pa (rmocxocnio 1 bubmmorexa LIOK

H . P ’ https://m.eds00.ru/016e25eb
napauieIbHON WIN
MEPIEeHIUKYIAPHON OCH LIMIUHAPA)
7 KoHnnyeckast noBepXHOCTB, 1 bubmuotexa [JOK
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o0pa3ymolire KOHU4eCKOn
MMOBEPXHOCTH, OCh U BEPILIUHA
KOHUYECKOH MOBEPXHOCTHU

https://m.edsoo.ru/c94ba09b

Konyc: ocHOBaHue U BepIlIMHA,

bubnunoreka LIOK

8 06pa3y}f)1ua;1 51 ch; IUIoImAAhL https://m.edso0.ru/897dd3b2
OOKOBOW M IMOJTHOW MMOBEPXHOCTH
VYceuéHnbIii KOHyC: 00pa3 ue u

9 BBICOTA; OCHOBaIzHa u goxzfa:: bubmorexa HOK

’ https://m.edso0.ru/1468bab3
MMOBEPXHOCTH
N306paxenne koHyca Ha
II0CKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (TUIOCKOCTBIO, bubanorexa [JOK

10 9
MapajieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
TJIOCKOCTBIO, TPOXOJISIIIEH Yepe3
BEPILUHY)

11 KomM0Ounanus ten BpaiieHus u bubmuoteka [IOK
MHOTI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpasHHuk, ONMCaHHbIA OKOJIO

12 cdepsl; cdepa, BIMcaHHAS B bubnnorexa [JOK
MHOT'OT'PaHHUK UJIU B TEJO https://m.eds00.ru/0b136158
BpaIieHus

13 [Tonsitre 06 00bEMe. OCHOBHBIC but6mmorekxa [IOK
CBOICTBa 00BEMOB T https://m.edso00.ru/26a03fb7

but6mmorexa [IOK

14 &

O6ném uuHHzpa, KoHyca https://m.eds00.ru/5513d87b
but6mmorekxa [IOK

15 O6Bé

BEM mapa 1 oA, chepp! https://m.edsoo.ru/d189bde2

16 [TomoOHbIE TEeNa B MPOCTPAHCTBE. bubmmorexa [JOK

https://m.edso0.ru/810cfleb
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COOTHONICHUS MEXTY TLTOMIAISIMHI
MOBEPXHOCTEH, 00BEMAMHU
MOIOOHBIX Te

17 KonrponsHas pabora mo remam bubmunoreka [JOK
"Tena Bpamenus" u "O0beMbl Ten" https://m.edsoo.ru/4a33a8ab
18 BexkTtop Ha mimockocTH U B bubnmnoreka HOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CI10’keHH€E U BBIYUTAHUE BEKTOPOB bubnmorexa [JOK
p https://m.edsoo.ru/23f4f089
20 VMHOXKEHHE BEKTOpa Ha YHUCIIO bubnnorexa [JOK
p https://m.edsoo.ru/dee379¢eb
Paznoxenune BekTopa 1o Tpém
21 HEKOMILIaHAPHBIM BEKTOPAM bubnnorexa [JOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuno nmapamienenumnena
Pertenne 3aga4, cBI3aHHEBIX C
22 MpUMEHEHUEM IIPABIII JEUCTBUH C bubnmorera HOK
p p a https://m.edsoo.ru/5a827900
BEKTOpaMH
KoopauaaTtHO-BEKTOPHBINA METO
23 g I/IpiHIeHI/II/I reOMef NYECKUX bubmorexa HOK
pup p https://m.edsoo.ru/d3alfe30
3amaq
[IpssMmoyronbHas cucrema
24 KOOPJMHAT B IPOCTPAHCTBE. bu6muoreka [JOK
Koopaunats! BekTopa. IIpocreiimue https://m.edsoo.ru/48db7058
3a/1a4d B KOOPJAMHATAX
o5 VYroa Mexay BEeKTOpaMH. bubmmoreka [JOK
CxansapHoe NpOU3BEICHHE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluncnenue yrios Mexy bu6nuorexa [IOK

MMpsAMBIMHA U TNIOCKOCTAMU

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

27 "BekTopsl 1 KOOPAMHATHI B 1 bubmmorexa [JOK
" https://m.edso00.ru/77c22fc5

MIPOCTPAHCTBE
[ToBTOpeHUE, 0600IICHNE 1

28 cuctemaTusaius 3HaHui. OCHOBHBIS 1 bubnuorexa [{OK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
IJIAHUMETPUHU
[ToBTOpenue, 0600MICHNE 1

29 cucrtemaTusamus 3HaHui. OCHOBHBIS 1 bubmuoreka [IOK
burypsl, GakThl, TCOPEMBI Kypca https://m.edso0.ru/078cd184
TUTAHAMETPUH
[ToBTOpEeHME, 0000IIEHNE 1

30 cHUCTeMaTH3aIvs 3HaHWi. 3a/1aun 1 bubmuoreka [IOK
IJTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
pelreHus
[ToBTOpenue, 0600IIEHNE U

31 cUCcTeEMAaTH3anus 3HAaHUH. 3a1auun 1 bubnmorexa LIOK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpenue, 06o0IIEeHNE U

32 cucreMmarusanusa 3HaHui. OCHOBHEIE 1 but6mmorexa [IOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEeOMETPUH

33 HroroBast KOHTpOJIbHAS paboTa 1 Bubmmorexa [IOK

https://m.edsoo.ru/ec24dfc2

34 [ToBTOpenue, 0000IICHNE U 1 bub6muoreka [IOK

cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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6. YAEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

1. Marematuka: anreOpa W Havajga MaTEeMAaTHYECKOTO AaHAlM3a, TEOMETpPHS.
I'eomerpus, 10-11 xmaccel/ Artanacsu JI.C., Byry3os B.®., Kagommes C.b. u np.,
AxumonepHoe obmectBo «M3narenbetBo «IIpocBemenue.

METOJAUYECKUE MATEPHUAJIBI AJ151 YUYUTEJISA
1. Teomerpus. [Toypounsie pazpadotku. 10-11 knaccel. byryzoB B.®., Caaksn C.M.,
AxumonepHoe oomectBo «M3narenbctBo «IIpocBemeHue.

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HUHTEPHET
1. https://edsoo.ru/ [Topran Enunoe coaepikanue o01ero oopa3oBaHus;
2. https://lurok.apkpro.ru/ bubnuoreka 1uppoBOro 006pPa30BATEILHOTO KOHTEHTA
Axanemun MunnpocBemenus Poccuu;
3. https://myschool.edu.ru/ ®I'YC «Mos mikoma;
https://uchitel.club/ Meronnueckas noanepskka nemaroros I'K «IIpocBerienus»;
https://media.prosv.ru/ Menuateka «IIpocBeriieHus;,
https://oblakoz.ru/ Tpenaxeps! cepuca «O01ak0o 3HAHHI,
https://interneturok.ru/ bubaroTeka BUICOypOKOB.
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