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INOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma yueOHOTO Kypca «l'eoMeTpus» 0a30BOro YpOBHS JJIsi OOYJAFOIITHXCSI
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepanibHOrO roCyAapCTBEHHOTO 00Pa30BATEILHOTO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
NPEIbSBISIEMBIX K MaTeMaTHYeCKOMYy OOpa30BaHUIO, M TPATUIMHA POCCHICKOTO OOpa30BaHMSL.
Peamuzanust  mporpamMmbl  o0ecrieUyMBAeT — OBJIAJCHUE  KJIFOYEBBIMH  KOMIICTCHIHSIMH,
COCTABJIIIOLIMMH OCHOBY JUIS CaMOpa3BUTHS M HEMPEPBIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
06H.IeKy.HBTypHOI‘O, JIMYHOCTHOTI'O 1 MTO3HABATCIIBHOI'O PA3BUTHA JIMYHOCTHU 06yqafonmxc;1.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETpUM Ha YpPOBHE CpEeIHEro oO0Iero ooOpa3oBaHUs
00yCIIOBJIEHa NPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W MPEIMETHBIX PE3yJIbTaTOB
0o0ydeHHs T€OMETPUM B HANPABIEHUU JIMYHOCTHOTO Pa3BUTHs 0Oydaromuxcs, GopMUPOBaHUS
(YHKIMOHATHHONH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3YYCHHs IPYTUX YYeOHBIX IUCHUIUIVH.
PazButne y oOydaromuxcs NPaBHIBHBIX TPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHU
F€OMETPUUECKUX a0CTPAKIUN, COOTHOIIEHUU PEaIbHOTO U UCAlbHOTO, XapaKTepe OTpaKeHUs
MaTeMaTUYeCKON HAayKOH SIBJICHUN U MPOILIECCOB PEATbHOIO0 MUPA, MECTE T€OMETPUH B CUCTEME
HAyK M pOJIM MATEeMaTHYEeCKOTO MOJCIMPOBAHMS B HAYyYHOM IIO3HAHWUM W B TPAKTHKE
CHocoOCTBYeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TakXKe KadyecTB
MBIIUICHUSI, HEOOXOIUMBIX JJISl 4/1alITAlliU B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OJHUM U3 0a30BBIX MPEAMETOB HA YpPOBHE CPEIHEro OOIIero
o0pa3oBaHMs, TaK KaK OOECIEeYMBAECT BO3MOXKHOCTh HM3Y4YEHHUS KaK IHCHIUIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTaPHOM.

Jlormdeckoe MblluieHue, (GopMupyemMoe MNpu H3yYEeHUH OOYYarOIIMMUCS MOHSITHUHHBIX
OCHOB TE€OMETPUM M TMOCTPOCHHH IIETIOYKH JIOTMUYECKUX YTBEPXKIECHUN B XOJ€ pELICHUS
TEOMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTaTh W ONPOBEPraTh THIIOTE3Bl HETOCPEACTBEHHO
UCTIONB3YIOTCSl TIPU PEIIeHUH 3a7ad eCTECTBEHHO-HAyYHOTO LUK, B YAaCTHOCTH W3 Kypca
(GU3MKH.

YMeHHe OpHUEeHTHPOBATHCS B IPOCTPAHCTBE MIPAaET CYIIECTBEHHYIO pOJb BO BCEX
o0iacTsaX NesTedbHOCTH 4YenoBeka. OpHeHTalusi YeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0OXOUMOE YCJIOBHE €ro COLMAJIBHOTO OBITHS, (opMa OTpaK€HUS OKPYKAIOLIEro MHpa,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO  IpeoOpa3oBaHMs  JACHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeTUHAET pa3Hble BUAbI YUeOHOH U TPyJOBOM
NEeSITeTIbHOCTH, SIBISIETCS OJHUM M3 TMPO(ECCHOHANBHO BAKHBIX KA4eCTB, IMOITOMY aKTyalbHa
3amada (GOPMHUPOBAHUS y OOYUYAIOMIMXCS MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIAHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJrOTOBKE K MPAKTUYECKOH
JEeSITeIbHOCTH 110 MHOTUM HAIPaBJICHUSM.

Llens ocBOEHMSI MporpaMMbl yueOHOTo Kypca «[ eoMmeTpus» Ha 6a30BOM ypOBHE 00yUeHUS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYYAIOIIMXCS uYepe3 0OecleueHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHYECKUX T€OMETPHUECKUX 3HAHUH U
NecTBUH, crienu(pUUHBIX T€OMETPUH, BO3SMOXHOCTH YCIIEHITHOTO IPOI0JDKEHUsT 00pa30BaHUs 110
CHEUHATBHOCTSM, HE CBA3aHHBIM C NMPHUKJIAIHBIM UCIIOIB30BAaHUEM T'€OMETPUH.

[lporpamma 1o reoMeTpur Ha 0a30BOM YPOBHE NpeAHA3HAYCHA LIS OOYYaIOIIHXCS
CpeIHeW IIKOJIbI, HE WCIBITHIBABIIMNX 3HAYUTENBHBIX 3aTPYJAHEHHUH Ha YPOBHE OCHOBHOTO
obmiero obpaszoBanus. Takum oOpa3oM, oOydaromuecss Ha 0a30BOM YpPOBHE JOJKHBI OCBOMTH



o0Iye MaTeMaTHYeCKUe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUM U HEOOXOIUMBIE IS
’KH3HU B COBPEMEHHOM o01iectBe. Kpome 3T0ro, OHM UMEIOT BO3MOKHOCTh U3YUUTh T€OMETPUIO
Oosee riybOKoO, €ciM B JalbHEWUIIEM BOSHHUKHET HEOOXOAMMOCTh B T€OMETPHUUECKUX 3HAHUSIX B
npodeCcCHOHATBLHOMN 1eATETbHOCTH.

JlocTikeHue el OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHUEM COOTBETCTBYIOIIMX
3anau. [IpuopureTHbIMU 3a/1auaMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBIISIFOTCSA:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPHUM KaK YacTH MHPOBOH KYJIbTyphl U

0CO3HAHHE €€ B3aMMOCBSI3U C OKPY)KAIOIUM MUPOM;
e (opMupoBaHHME TPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpPALICHUS Kak o
BOXHEHIINX MAaTEeMAaTHYECKUX MOJIENSAX, MO3BOJSIONIMX ONMHUCHIBATH M M3ydaTh pa3HbIE
SIBIICHUS OKPY’KAIOIIETO MUPA;

e (QopmupoBaHuE yMEHMs PACIIO3HABATh HA UYEPTEkKaX, MOJCIAX U B PEalbHOM MUDE
MHOTOTPAaHHHMKH U TeJla BpaIlleHHS;

® OBJQJICHHE METOJaMH pelIeHHs 3a7ad Ha T[OCTPOCHUS Ha H300paKeHUSIX
IIPOCTPAHCTBEHHBIX (pUTyp;

e (QopmupoBaHUE YMEHUS ONEPUPOBATH OCHOBHBIMU MOHSTUSAMH O MHOTOTPAaHHUKAX M
TeJax BpallleHUsl U X OCHOBHBIMH CBOHCTBaMU;

® OBJAJICHUE AITOPUTMAMH PEIICHUsS OCHOBHBIX THUIIOB 3aja4; (OPMUPOBAHHE YMEHHUS
IPOBOAWTH  HECJIOXHBIE JOKa3aTellbHbIE  pAcCyXACHHUS B  XOJ€  pPEeLICHUS
CTEpEeOMETPUYECKHUX 3a/1a4 U 33]1a4 C MPAKTUUYECKUM COJIEPIKaHUEM;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOydaromuxcs,
MO3HABATEJILHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHHUM, KPUTUYHOCTH MBIIIIJICHUS;

e (dopmupoBanue (QpYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHUE
pacro3HaBaTh MPOSBICHUS T€OMETPHUYECKUX OHATHI, 00BEKTOB U 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAlMsIX W NPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBIEHUS] 3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, (OpMYIMpPOBAaTH HX Ha S3bIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
TEOMETPUYECKUI  ammapaT Jjs peleHus MPaKTUKO-OPHEHTHPOBAHHBIX — 3a/1ad,
MHTEPIPETHPOBATH U OI[CHUBATH TOTYICHHBIE PE3yJIbTaTHI.

OTnu4UTENBbHOM 0COOEHHOCTBIO TPOTPAMMBI SIBISIETCS BKIIIOUYEHUE B KYpPC CTEPEOMETPUU
B HayaJle €ero u3yueHHWs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHUBHOIO TIO3HAHUS, U
ornpeneN€HHbIM 00pa30M OpraHU30BaHHAs paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJIHUPYET TPOTEKaHHE WHTYUTHBHBIX
MPOIIECCOB, MOTUBUPYET K JTAIbHEHIIIEMY U3YUEHHIO TIPEIMETa.

[Ipeamourenue OTAAETCS HArISAIHO-KOHCTPYKTUBHOMY METONYy OOy4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMEIT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTHYECKOM
NeSITeTbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX NPEACTABICHWH Yy YydYalmIMxXxcs B  Kypce
CTEpEOMETPUH MTPOBOJUTCS 32 CUET PEIICHHS 33/1a4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OIEPUPOBAHUE IMPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpa3za NMPOBOAMUTCS C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPUPOBAHNE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HAIJISHOCTH,
MBICIIEHHOTO U3MEHEHHSI €r0 HCXOTHOTO COCPIKaHUSI.

OcHOBHBIE conepxkaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 Kiaccax:
«MHororpanHukn», «IIpsMbie U MI0CKOCTH B MpocTpaHcTBe», «Tena BpameHus», «Bekropsl u
KOOPJMHATHI B MpocTpaHcTBey. DopMupoBaHue JOrMUECKUX YMEHUH pacipeaessieTcs He TOJIbKO
Mo COJEp)KaTeIbHbIM JIMHUSM, HO W TIO TojaM OOy4YeHHs Ha YpPOBHE CPEIHETr0 OOIIEro
o0OpasoBaHwUs.



Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueit mporpaMMsl, pacipeIesIEHHBIM 10 T01aM 00yUeHHUsI, CTPYKTYPUPOBAHO TAKUM 00pa3oM,
YTOOBl  OBJAJICHUE TI'E€OMETPUYCCKMMH TOHATUSMH W  HaBBIKAMH  OCYIIECTBIISLIOCH
MOCIIEIOBATEIPHO M IMOCTYNATENbHO, C COOJIIOJICHUEM TPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYAIUCH B OOIIYI0 CHCTEMY IeéOMETPUIECKHX MPEACTABICHUN 00yJarOIIMXCs,
pactupsisi 1 yriayousisi e€, o0pasys MpOYHbIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reomerpun oTBoauTCs 2 4yaca B Heaento B 10 kinacce u 1 yac B Hepenio B 11
KJIacce, BCero 3a JiBa roga ooydenus - 102 yueOHbIX yaca.

COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble ¥ II0CKOCTH B IPOCTPAHCTBE

OcHoBHBIE NOHATUS CTEpeOMETpUH. Touka, npsimasi, IJI0CKOCTh, pocTpaHCcTBO. IloHATHE
00 aKCMOMaTUYECKOM IOCTPOSHUHU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX.

B3anMHOe pacnosnoxkeHue NpsiMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, ITapaJUICIbHbIE U
cKpemuBampomuecss npsamsle. llapamnenbHOCT NpPAMBIX M INIOCKOCTEM B IIPOCTPAHCTBE:
napajuleJbHble IPSAMBbIE B IIPOCTPAHCTBE; IMApaJJICIbHOCTh TPEX NPAMBIX; MapalIeIbHOCTh
IPSIMOM M IUIOCKOCTH. YIUIBI C COHAIpPABJICHHBIMH CTOPOHAMH; Yrojl MEXIy MNpsSMBIMH B
npoctpaHcTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  MapajulesibHblE  IUIOCKOCTH;  CBOMCTBA
napajuieNbHBIX I0cKocTel. [Ipocreiimme nmpocTpancTBEHHBIE (PUTYPHI HA MNIOCKOCTH: TETPAdIP,
KyO, nmapajuienenumes; NocTpoeH!e CeueHuil.

[lepnieHAUKYIApPHOCTS NOPSAMOM M IUIOCKOCTH: IEPIEHIAUKYJISAPHBIE IpSMBIE B
IIPOCTPAHCTBE, NIPsIMbIE IApAUICIBHBIE W IEPIEHAUKYISAPHBIE K IIOCKOCTH, IIPU3HAK
NEPNEHAUKYJSIPHOCTH IPSIMOM M IJIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYISIPHON
IJIOCKOCTH. YTIIbI B IPOCTPAHCTBE: YrOJd MEXAY MNPAMOW M IIIOCKOCTBIO; IBYI'PAHHBIA YIOJI,
JIMHEHHBIN Yrojl JBYIPaHHOrO yria. lIepneHaukyisp ¥ HAKIOHHBIE: PACCTOSHHUE OT TOYKHU M0
IUIOCKOCTH, PAaccTOSHUE OT NpsIMOM A0 IUIOCKOCTH, NpOeKuus (Urypbl Ha IJIOCKOCTb.
IlepneHMKyISIPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHIUKYISIPHOCTH IBYX IUIocKocTer. Teopema
0 TPEX MEPIECHAUKYIIApax.

MHuororpanHuKu

IlonsiTME MHOrOTrpaHHUKA, OCHOBHBIE JJIEMEHTBI MHOTIOTPAaHHUKA, BBIIYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrorpaHHuka. Ilpusma: N-yrospHas nmpusma; rpaHu
U OCHOBaHMS NMPHU3MBbI; MIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAas ¥ TOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIbHBIN ITapaulelenuIe] U ero csoicrsa. Ilupamuna: n-yronpHas
nupamMpia, TpaHM W OCHOBaHME MUpPAaMU/AbI; OOKOBas M TMOJHAs MOBEPXHOCTh MHUPAMUIBL;
IpaBUJIbHAasl W YCEYEHHas MHpaMua. OJIEMEHThl Mpu3Mbl M nOUpaMmuiabl. [IpaBuiibHBIE
MHOTOIPAHHUKH: TOHITHE NPAaBUIBHOTO MHOI'OIPAHHUKA; MPABWIbHAS MPU3Ma W IpaBUIIbHAsS
nUpaMy/Ia; MpaBUIbHAs TPEYrojbHask MUpaMuia U MpaBUIbHBIN TeTpasap; kyO. [Ipencrapnenue
O IMpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jap, HoAeKa’aAp M ukocadap. CedeHus HpU3MBl U
MUPAMHU/IBI.

CumMeTpusi B NPOCTPAHCTBE: CHMMETPHSI OTHOCUTENIBHO TOYKH, MPSAMOM, TIOCKOCTH.
DNEeMEHTH CUMMETPUU B IMpaMuJax, Napauieenue1ax, IpaBuIbHbIX MHOTOTPaHHUKAX.



Brruncnenue 31eMEeHTOB MHOTOTPAHHUKOB: p&Opa, nuaroHaiu, yribl. [lnomans 60koBoi
MOBEPXHOCTH M TOJIHOW MOBEPXHOCTH NPSIMOM MPU3MBI, IUJIONIAJb OCHOBaHHW, Teopema o
OOKOBOM TIMOBEPXHOCTH TPAMOM mpu3Mbl. Ilnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
NpaBWIBHON MUPaMUIbI, TEOpeMa O IUIOmaAu yced€HHoi mnupamuabl. [lonsrtue o6 oOBEMe.
O0bEM nupamMuibl, IPU3MBIL.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAASMH MOBEPXHOCTEH,
00BEéMaMHU ITOJOOHBIX TEI.

11 KUIIACC

Tesa BpameHus

[{unuaaprYeckass TOBEPXHOCTh, O00pa3ylolue IWIMHIPUYECKONH IMOBEPXHOCTH, OCh
[WIHHIPAYECKON moBepxHOCTU. L{MmuHAp: ocCHOBaHMS M OOKOBasi TOBEPXHOCTh, 00pa3yromias u
OCb; IJIOIIaAb OOKOBOM M MOJHON MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yroliMe KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYECKOW ToBepXHOCTH. KOHyc: OCHOBaHWE W BEpIIMHA, OOpa3yromas W OCh; ILIOMAIb
OOKOBOH W TIOJHOW MOBEPXHOCTH. Y CEUYEHHBIN KOHYC: 00pa3yrollHe W BBHICOTA; OCHOBAHHS H
OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHTp, paaumyc, IUaMeTp; IUIOHIa[b MOBEpXHOCTU cdepbl. BzaumuHoe
pacmionoxxenue chepsl 1 IIIOCKOCTH; KacaTelbHask INIOCKOCTh K cdepe; mIomaas chepsl.

N300paxxeHue Te BpallleHus Ha TUIOCKOCTH. Pa3BépTka muimHApa M KOHYyCA.

KoMOuHanuu Ten BpamieHus ¥ MHOTOTPAaHHHKOB. MHOTOTPaHHUK, ONHCAHHBIA OKOJIO
cdepsl; cdhepa, BiMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO BPAIICHHUS.

[Torsitme 00 o0béMe. OcHOBHBIE CBoiicTBa 00BEMOB Ten. Teopema 00 o00BEMe
MPSIMOYTOJIBHOTO Tapaiiesienumnena u cieactsus w3 He€. O0BEM mwmHIpa, KoHyca. O0BEM
nrapa ¥ miomajib cepsl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMIAASMH MOBEPXHOCTEH,
00bEMaMH OJJOOHBIX TEJI.

CeueHnust mwiMHIApa (MapauiebHO MW TEPIEHAUKYISIPHO OCH), CEYECHHS KOHYyca
(mapannenbHOe OCHOBAHUIO M MPOXO/SIIEE Yepe3 BEPIINHY), CEUEHUs I1apa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mitockocTy U B ipocTpancTBe. CI0KEHNE U BEIYUTAHUE BEKTOPOB. Y MHOXKCHHE
BEKTOpa Ha YWCiIO. Pa3noxkeHwe BeKTOpa MO TPEM HEKOMIIAaHApHBIM BekTopam. IIpaBmiio
napasuienenunena. Pemenne 3aiay, CBsI3aHHBIX ¢ TPUMEHEHHUEM MTPABHII JEHCTBHUI C BEKTOpaMHU.
[IpsimoyronbHasi cuctemMa KOOpAMHAT B mpocTpaHcTBe. Koopaumnatel Bektopa. [Ipocreiimue
3ala9 B KOOpJAWHATaX. YToJl Mexay BekTopamu. CKalIpHOE TPOU3BEICHHE BEKTOPOB.
Berurcnenue yriioB MeXAy NMPSMBIMH H IUIOCKOCTSIMH. KOOpIWHATHO-BEKTOPHBIH METOJ TIPH
pEIIeHNH TEOMETPUUYECKUX 3a/1a4.

IINIAHUPYEMBIE PE3YJIbTATBI
JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yNabTaTbl OCBOEHHUS NPOrpaMMbl y4yeOHOro mnpenMera «MaremaTukar»
XapaKTepU3YIOTCS:

I'paxxnanckoe BocnuTaHue:



c(OPMUPOBAHHOCTBHIO ~ TPAKIAHCKOM TO3MIMM  OOydarolerocss Kak AakTUBHOTO U
OTBETCTBEHHOT'0 4IEHAa POCCHIMCKOro OOIIeCTBa, MPEACTaBICHHEM O MAaTeMaTHYEeCKHUX OCHOBAX
(YHKIMOHMPOBAHUSL PA3JIMYHBIX CTPYKTYp, SBJICHUH, TNpoueayp TIpakIaHCKOTO oO0IIecTBa
(BBIOOpBI, OMpPOCHI M TIp.), YMEHHEM B3aUMOJIEHCTBOBaTh C COLMAIBHBIMM HMHCTUTYTaMHU B
COOTBETCTBHUH C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

IIaTpuoTnyeckoe BoCIUTAHHE:

c(OPMHPOBAHHOCTHIO POCCHICKON I'pa)XIaHCKOW HMIACHTUYHOCTH, YBAKCHHS K IPOILIOMY U
HACTOAIIEMY POCCUHUCKON MaTeMaTHUKH, LIEHHOCTHBIM OTHOILIEHHUEM K JOCTHKEHHSIM POCCUMCKHX
MaTEMaTHUKOB U POCCHIICKOM MaTeMaTHYeCKOMH IIKOJIbI, K HCIIOJIb30BAHUIO ATHX JOCTHXKEHUH B
JPYTUX HAyKax, TEXHOJIOTHUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HAaHHWEM JYXOBHBIX IIEHHOCTEH  poccuiickoro Hapona; c(hOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMS, STHYECKOrO IOBEIEHHUS, CBS3aHHOTO C MPAKTHYECKUM MPUMEHEHHEM
JOCTUKEHUM HAyKHM U JIE€ATEIbHOCTBIO YUYEHOI0; OCO3HAHMEM JIMYHOIO BKJIaJa B IIOCTPOEHHE
YCTONYHMBOTO OYyTyIIEro.

JcTeTH4YeCKoe BOCIIUTAHHE:

ACTETUYECKUM OTHOIICHHEM K MHUPY, BKJIIOUasl SCTETHUKY MaTeMaTHUYECKHX 3aKOHOMEPHOCTEH,
O0OBEKTOB, 3ajad, PEUICHWH, PACCYXIEHUH; BOCIPHUUMYHBOCTHI0 K MaTEMAaTHYECKHM AacCIeKTam
Pa3IMYHbIX BUJOB UCKYCCTBA.

Du3uyecKoe BOCIMTAHHE:

c(OpPMUPOBAHHOCTHIO YMEHHUS MIPUMEHSTh MaTeMaTHUECKUE 3HAHUSA B MHTEpEcax 370POBOTO
u Oe3omacHoro oOpas3a >XW3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO (310pOBOE
NUTaHue, cOATaHCUPOBAHHBIA PEXHUM 3aHSATHH M OTHAbIXa, PEryJsipHas (GHU3UYecKass aKTUBHOCTH);
(U3MYECKOTO COBEPILICHCTBOBAHUS, MPU 3aHATHUSAX CIIOPTUBHO-0310POBUTEIBHON AESITEILHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHUEM IIEHHOCTH TPYIOJIIO0US; HWHTEPECOM K pPa3IUYHBIM
chepam mpodeccHOHATBHON AEATEIIEHOCTH, CBSI3aHHBIM C MaTEMAaTUKOH M €€ TMPHIIOKECHUSIMH,
YMEHHEM COBEpIIaTh OCO3HaHHBINA BbIOOp Oynyuiel npodeccur M peann30BbIBaTh COOCTBEHHBIE
KU3HEHHbIC IUIAHbl; TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTeMAaTHYeCKOMY OOpa3oBaHHIO U
caM000pa30BaHUIO Ha MPOTSKEHUU BCEH JKU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B peIIEHUU
MPaKTUYECKUX 3a]]a4 MaTeMaTHUECKON HalpaBICHHOCTH.

JKOJIOTHYECKOe BOCIIUTAHUE:

C(OPMHPOBAHHOCTBIO JKOJIOTUYECKON KYyJIbTYpbl, IOHUMAaHHWEM BIHMSIHHUA COIMAIBHO-
SKOHOMMUYECKHUX IIPOLECCOB HAa COCTOSHUE MPHUPOJHON U COLUAIBHOM Cpelbl, OCO3HAaHUEM
rJ100aJIbHOTO XapakTepa 3KOJIOTHYECKUX MpobiieM; OpUeHTalueil Ha IPUMEHEHNE MaTeMaTH4YeCKUX
3HAHUU A7 pellieHusl 3aa4 B 00JIaCTU OKpY’Karollel cpeibl, MIIaHUPOBAHUS MTOCTYIKOB M OLIEHKU
MX BO3MOXHBIX MOCJIEICTBUMN AJI1 OKPY>KAIOIIEN CPEB.

ILleHHOCTH HAYYHOI'0 MO3HAHMSA:

c(OPMUPOBAHHOCTHIO ~ MHUPOBO33PEHMS, COOTBETCTBYIOLEIO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUS HAYKU W OOIIECTBEHHOW MPAKTUKH, MOHMMAHMEM MAaTEMaTHYEeCKOW HAayKH Kak cgepbl
YEJIOBEUECKOW JESATENbHOCTH, ITANoOB €€ Pa3BUTUSA U 3HAYMMOCTH JUIsl Pa3BUTHS LIMBWIM3ALUU;
OBJIQJICHUEM SI3bIKOM MAaTEMaTHUKH M MAaTeMAaTHYECKOW KYyJIbTYypOH KaK CPEJICTBOM IMO3HAHMS MHPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYIO U MCCIIEI0BATENbCKYIO IEATEIbHOCTh HHANBUAYAIBHO U B
rpy1mre.

METAINIPEIJMETHBIE PE3YJIbTATHI



MertanpenmeTHble pe3yabTaThl OCBOCHUSI MpOrpamMmbl yueOHoro mpeamera «MaTemaTukay
XapaKTepu3ylOTCSd  OBJAJICHUEM  YHUBEPCAJIbHBIMH  HO3ZHAGAMENbHLIMU  OelCMmBEUaMi,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OeUCMBUAMU, — VHUBEPCANbHLIMU  Pe2yIsimMUEHbIMU
OelicmeusMu.

1) Vuueepcanvuvie nosnasamenwhuvle oeiicmeus, obecneuusarom Gopmuposanue O6a308bix
KOCHUMUBHBIX NPOYECco8 00y4aowuxcs (0ceoenue Memooo8 NO3HAHUA OKPYIHCAIoWe20 Mupd,
npuMeHenue 102UYeCKUX, UCCIe008amMeNbCKUX Onepayull, yMeHut pabomams ¢ ungopmayuel).

Ba3oBble Jjornueckue aeicTBHA:

® BLIBISTH U XapaKTEpHU30BaTh CYIIECTBEHHBbIE MPHU3HAKA MaTEMAaTHYECKUX OOBEKTOB,
MOHSATHM, OTHONICHUNW MEXIy TMOHATUSAMHU; (HOPMYIUPOBATh OMPENCICHUS TOHSITHIA,
YCTaHABIIMBATh CYIIECTBEHHBIN NMPU3HAK Ki1accu(UKAIMU, OCHOBAHUA JUIsI 00OOIIEHUS U
CpaBHEHHMS, KPUTEPHU IPOBOJIUMOI0 aHAJIH3a,

® BOCHPHHHMATH, (HOPMYIHPOBATH H MPEOOPA3OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIC U
OTpHUIaTENIbHBIC, EIMHUYHBIC, YaCTHBIC U OOIINE; YCIOBHEIC,

® BBIBISITh MAaTEMaTHYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3UM M MPOTHUBOPEUHUs B (akTax,
TaHHBIX, HAOJNIOJCHUAX W YTBEPXKICHUSX;, MpearaTb KPUTEPHH JUISI BBISABICHUS
3aKOHOMEPHOCTEH U MTPOTUBOPEUHIL;

e JeNaTh BBIBOABI C HCIIOJI30BAHMEM 3aKOHOB JIOTWKH, JEIYKTHUBHBIX U HHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3AKITIOUSHHI 110 aHAJIOTUH;

® [POBOJUTH CAMOCTOATEIBHO JOKA3aTEIbCTBA MAaTEMATHUECKUX YTBEPKICHUU (TIpSMBIE U
OT MPOTHBHOIO), BHICTPAUBATh APTYMEHTAIIUIO, IPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYXJICHUSI U BHIBOJIBI,

e BHIOMpaTh croco0 pemeHus y4deOHOW 3agadu  (CpaBHHMBAaTh HECKOJIBKO BAapHAHTOB
peleHusi, BRIOMpaTh HamOoJee MOAXOIAMINNA C y4ETOM CaMOCTOSITEIBHO BBIACICHHBIX
KpUTEPUEB).

Ba3oBble uccienoBareibckue 1elCTBUSA:

®  ICIIOJIB30BATh BOIPOCHI KK UCCIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUS; (DOPMYIHPOBAThH
BONPOCHI, GUKCUPYIOIIME TPOTHBOpPEUHE, MPodIeMy, YCTaHaBIUBATh HCKOMOE M JaHHOE,
(GhopMHPOBATh TUNIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

® TPOBOJIUTH CAMOCTOSTENBHO CIUIAHWPOBAHHBIA OKCIIEPHMEHT, HCCIIEOBAaHUE IO
YCTQHOBJICHHIO OCOOEHHOCTEH  MaTeMaTH4eckoro oObeKTa, SBJIEHMSA, Ipoliecca,
BBISIBIICHUIO 3aBUCHMOCTEH MEXKIY 00bEKTaMH, SIBICHUSMH, TIPOLIECCAMU;

®  CaMOCTOSITENILHO (POPMYITHPOBATH OOOOIIECHHS U BBIBOJBI TI0 PE3yIbTaTaM MPOBEIEHHOTO
HaAOJIOZCHNS, WCCIEIOBAHUSA, OLEHUBATh JIOCTOBEPHOCTh TOJYYEHHBIX pE3yJbTAaTOB,
BBLIBOJIOB M O0OOIIEHUN;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIABUTATH MPEIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX yYCIOBHSX.

Padora ¢ undopmanmeii:

®  BBIABIATH JeUITUTHI HHPOPMAIIMH, TaHHBIX, HEOOXOIUMBIX JUIsI OTBETAa HAa BOMPOC U IS
pellIeHus 3a/1a4H;

e BBIOMpaTh WHMOPMANMIO W3 HMCTOYHWKOB PpA3IMYHBIX THIIOB, aHAJIM3HPOBATh,
CUCTeMAaTHU3UPOBaTh U HWHTEPIPETUPOBATh HH(POPMAIMIO PA3TMYHBIX BUIOB U (HopM
MIPEICTABIICHHS,

® CTPYKTypHpOBaTh WHQPOpPMAIIMIO, TMPEACTABIATH €€ B  pasiudHbIX  (opMmax,
WJUTIOCTPUPOBATH T'pauuecKH;

e OIEHUBATh HAA&HKHOCT, HMHQPOpPMAIMH MO CaMOCTOSITENBHO  CPOPMYTHPOBAHHBIM
KPUTEPHSIM.

2) VHusepcanbhvle KOMMYHUKamueHble Oelicmeus, 00ecneuusarom coopmuposaHHocmy

COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.



OO01menue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXJECHUS B COOTBETCTBUU C YCIOBHUSAMHU U UEISIMHU
O0IIeHus; ACHO, TOYHO, TPaMOTHO BBIpaXaTb CBOIO TOYKY 3pEHUS B YCTHBIX U
IIACbMEHHBIX TEKCTaX, JAaBaTh IIOSICHEHUs 110 XOIy PELICHHs 3aJa4yd, KOMMEHTUPOBATh
IIOJIyYEHHBIN pe3ysbTarT;

B XO0/ie¢ 00CYXJIeHHsI 3aJaBaTh BOINPOCHI IO CYHIECTBY OOCYKAAEMOM TeMbl, MPOOJIEMBI,
pelaeMoil 3aaun, BbICKA3bIBATh UJCH, HALICJICHHBIC HA IOMCK PEUICHMS; COIOCTABIIATH
CBOU CYXKIECHHUSA C CY)KICHHSAMM JPYTUX YYaCTHUKOB JHajora, OOHapykMBaTh pa3ivyue u
CXOJICTBO TIO3UIMI; B KOPPEKTHOH ¢opme QGOopMynIupoBaTh pPa3HOIJACHS, CBOH
BO3PaKEHUS;

NIPEACTABIIATL PE3YNbTAThl PELICHUS 3a7a4d, SKCIEPUMEHTAa, HUCCIEHOBAHUSA, INPOCKTA;
CaMOCTOSITENIHO BBIOMpaTh (POpMaT BBICTYIUICHHS C YYETOM 3a/ad MPE3CHTALUU U
0CcOOEHHOCTEN ayTUTOPUH.

CoTpyaHunyecTno:

MOHMMATh M HUCHOJIB30BATh MPEUMYIIECTBA KOMAHIHOW W MHAWBUAYAIIbHOW pabOTHI MpU
pemieHrH y4eOHBIX 3aJad; MPUHUMAThH II€Jh COBMECTHOW NEATEILHOCTH, ITUIAHUPOBAThH
OpraHM3ali0 COBMECTHOW paboThl, paclpenensiTh BHAbI pabOT, JOroBapuBaThC,
00CYX1aTh MPOLIECC U PE3yNbTAT paboThI; 0000IAaTh MHEHUS! HECKOJIBKUX JIFOCH;
y4acTBOBaTh B TPYMIOBBIX (hopMax paboThl (0OCyxaeHus, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBI» ¥ UHBIE); BBIOIHATH CBOIO YacTh pabOTHl M KOOPAMHUPOBATH CBOM JCHCTBUS C
JIPYTUMH 4YICHAMH KOMaHJIbl; OICHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIIMIA MPOAYKT IO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUSI.

3) Vhusepcanvnvie pecynsamuenvle Oeticmeus, obecnedusaom GopmMupo8aHue CMblCl08bIX
VCMAHOBOK U IHCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuszanms:

COCTaBJIATH IJIaH, AJITOPUTM PELICHU 3a/1a4M, BHIOUPATh CIIOCO0 PEeLIeHUs C yUETOM
HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BapUAHTHI PEIICHUH ¢ y4€TOM HOBOM HH(pOpMaLUH.

CaMOKOHTPOJIb:

BJIAJIETh HaBBIKAMU MMO3HABATEIHLHON PEIICKCUU KaK OCO3HAHUSI COBEPIIIAEMBIX TEUCTBUI
U MBICTUTENBHBIX MPOLIECCOB, HUX PE3YyJbTaTOB; BIAAETh CIIOCO0OAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS MpoIiecca U pe3yibTaTa pelieHns MaTeMaTHueCcKOH 3a1auu;

MPEABUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh TPH PEUICHWH 3aJladyd, BHOCHUTH
KOPPEKTUBBI B JEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB, JAHHBIX, HANJICHHBIX
OIMOOK, BBISIBICHHBIX TPYTHOCTEH;

OLICHMBAaTh COOTBETCTBUE pe3yibTaTa eI U YCIOBUSM, OOBSCHATH MPUYHHBI
JOCTHKEHHS U HEOCTHIKEHUS Pe3yNbTaToOB JIeATeIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJBbTATHBI

10 KJIACC

OnepupoBaTh NOHATHAMU: TOUYKA, MPAMAs], INTIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM M CIIEICTBHUS M3 HUX IPU PELIICHHH I€OMETPUYECKHUX

3aJad.

OnepupoBarh NOHATHAMU: NAPAILIENBHOCTD U MEPIEHAUKYIISIPHOCTD MPSAMBIX U TUIOCKOCTEH.

Knaccudunuposars B3aMMHOE pacioioKeHUE MPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh NOHATUSMU: JIBYTPAaHHBINA YToJI, TpaHU JABYIPAHHOTO yIia, pedpo JABYrpaHHOIrO
yria; JUHENHBINA yroJl ABYIPaHHOTO YIUIa; IpaJyCcHas Mepa JBYTPaHHOIO yrJja.



OmneprpoBaTh MOHATHAMH: MHOTOTPAHHUK, BBITYKJIBIH ¥ HEBBITYKJIBIH MHOTOTPAaHHHUK,
3JIEMEHTHI MHOTOTPAHHUKA, IPABHJILHBI MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BBl MHOTOTPAaHHMKOB (IHpaMUAA; TMpH3Ma, MPSIMOYTOJIbHBIN
napajuiesienume, Kyo).

KnaccuduuupoBars MHOTOIpaHHUKH, BBEIOMpasi OCHOBAHUS Uil KiaccuuKanuu (BBITYKIIbIC
Y HEBBIYKJIbIE MHOTOTPAaHHUKH; MPAaBUIbHBIE MHOTOTPAHHUKH; HPSMbIE U HAKJIOHHBIC MPHU3MBI,
napajuieIenuneabl).

OmneprpoBaTh HOHATUSAMH: CEKYIasi INIOCKOCTh, CEYEHHE MHOTOTPAaHHHUKOB.

OOBSICHATH MPUHIMITBI IOCTPOCHUS CEYCHUH, UCTIONB3YS METO]] CIIEIOB.

Ctpouth CeyeHHs MHOTOTPAHHUKOB METOJIOM CJEJOB, BBIIOJHATH (BBIHOCHBIC) IUIOCKHE
YEePTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHH3Y.

Pematp 3amaun Ha HaXOXKAEHUE TEOMETPUYECKUX BEIMYHMH MO 00pa3laM MM aJrOpUTMam,
NPUMEHSIS U3BECTHBIC AaHAINTHYECKHE METO/IBI IPU PEIICHUH CTAaHAAPTHBIX MATEMaTUYECKUX 3a1a4
Ha BBIYHCIICHNE PACCTOSHUM MEXy ABYMSI TOUKaMH, OT TOUYKH JI0 MIPSIMO, OT TOYKH JI0 MIIOCKOCTH,
MEXy CKPEUIUBAIOIIUMHUCS MPSIMBIMH.

Pematp 3amaun Ha HaXOXKAEHHE FEOMETPUYECKUX BEIMYHMH MO 00pa3liaM MM ajJropHUTMam,
NPUMEHSIS1 U3BECTHBIC aHAIMTHYECKHE METO/IBI IIPU PEIICHUH CTAaHAAPTHBIX MAaTEeMaTHYECKUX 3a1a4
Ha BBIYMCICHUE YITIOB MEXKIY CKPEIIMBAIONIMMUCS TPSMBIMH, MEXAY TMPSAMOH M IUIOCKOCTBIO,
MEXy TUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Beruncaste 00BEMBI M TUIOMIAIM MOBEPXHOCTEH MHOTOTPaHHHMKOB (TpU3Ma, MUpaMHIA) C
IpUMEHEHHEM (HOPMYII; BBIUUCIATH COOTHOILCHHS MEXKIY IUIOLIAIIMH ITOBEPXHOCTEH, 00bEMaMu
MOTOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSAMH: CHMMETPUS B TPOCTPAHCTBE; IIGHTP, OChb U IUIOCKOCTh
CHMMETPHH; LICHTP, OCh U IIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekarh, mpeoOpa3oBbIBaTh M HHTEPHPETHPOBATH MH(MOPMALUIO O MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PHUTypax, IPEACTaBICHHYIO Ha YePTEkKax U PUCYHKAX.

[IpumensTs reomerpuueckue (akThl IS pPEHICHUS  CTEPEOMETPHUECKUX  3ajad,
MPEIOIarafoliX HECKOJIbKO MIaroB PEUICHHs, €CIH YCJIOBHS NPUMEHEHHS 3aJaHbl B SIBHOU
dbopme.

[IpuMeHsaTH mNpoCTEHIIMe MpOrpaMMHBIE CPEICTBA M  AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI TIPY PEIICHUU CTEPEOMETPHUECKHIX 3aj1ad.

[IpuBoaMTH, TpUMEpPH MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B TMPHPOJAE W  JKU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE.

[IpuMeHATh MONyuyeHHBbIE 3HAHMS Ha MPAKTUKE: aHAJIU3UPOBATh pealibHbIE CUTYallUd |
NPUMEHSTh  HM3Y4YCHHBIE TOHATHS B Tpolecce  TIOMCKAa  PEHICHHs  MaTeMaTHYeCKH
cOpMyIHpPOBaHHOW TPOOJIEMBI, MOJICIUPOBATh pEajbHBIE CHUTYyallMd Ha S3BIKE T'E€OMETpPUH,
UCCIIeIoBaTh IMOCTPOEHHBIE MOJIENHM C HCIOJIb30BAHUEM TI'E€OMETPUYECKHUX IOHIATUH M TEOopeM,
amnmapara anreOpsl; peuarbh MPaKTUYECKUe 3a]laud, CBA3aHHBIE C HAXOXKJICHHEM I€OMETPUYECKUX
BEJTMYUH.

11 KJIACC

OnepupoBarh MOHATHSAMU: IVIIHHIPHYECKAS MTOBEPXHOCTh, 00pa3yroIIHe MHIUHIPUICCKON
MMOBEPXHOCTH; IWJIMHJP, KOHHWYECKAs IOBEPXHOCTh, OOpa3yIoNIMe KOHHYECKON ITOBEPXHOCTH,
KOHYC; chepuueckasi IOBEPXHOCTb.

Pacnio3naBats Tena BpamieHus (MUIUHAP, KOHYC, cdepa U map).

OOBACHATDH CITOCOOBI TTOTYYEHHUSI TEJT BPAIICHUSI.

KinaccudummpoBats B3anMHOE pacnosioxkeHue chepbl U MIOCKOCTH.



OmnepupoBaTh MOHATHUSMH: INAPOBOW CETMEHT, OCHOBAaHHME CETMEHTA, BHICOTA CETMEHTA,
[IAPOBOM CJIOW, OCHOBAHUE MIAPOBOTO CIIOS, BBICOTA MIAPOBOTO CIIOS; MIAPOBOM CEKTOP.

Berancnsate 00bEMBI U TMJIOMAAM TIOBEPXHOCTEH TEN BpAIECHUS, T€OMETPUUYECKUX TEI C
pUMEHEHHEM (POPMYIL.

OnepupoBarh MOHITUSIMHU: MHOTOTPAaHHHK, BIIMCAHHBIN B Cepy U OMHCAHHBINA OKOJIO ChEpHI;
cdepa, BIIMcaHHAs B MHOTOTPAHHUK WUJIU TEJIO BPAIICHUS.

BbI4ucasTE COOTHOMICHUSI MEXKY TUTOIIAISIMH TOBEPXHOCTEH U 00hEMaMH MOAO0HBIX TETI.

N300paxxaTh u3ydaemble (GUTYppl OT PYKH U C TPUMEHEHHEM IIPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB.

BhIMoNHATE (BBIHOCHBIE) TJIOCKHE YEPTEXKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHI
CBEpPXY, COOKY, CHU3Y; CTPOUTH CEYCHHUS TEJ BPAIICHHUS.

W3BnekaTh, MHTEPIPETUPOBATh W IMPEOOpPa30BBIBATH MHQPOPMALUIO O MPOCTPAHCTBEHHBIX
reOMETPHUCCKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKAX.

OnepupoBarh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBITIONHATE TEHWCTBUS CIIOKEHUS BEKTOPOB, BEIYUTAHHSI BEKTOPOB U YMHOXKEHUSI BEKTOpA Ha
YHCII0, OOBSCHAThH, KAKUMU CBOWCTBAMH OHH 00JIaIat0T.

[TpuMeHsTH MPaBUIIO NTApaUIeIICTUIIC A,

OnepupoBarh TMOHSATUSMHU: JACKAPTOBBI KOOPJWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJWHATHI BEKTOpPA, YroJI MEKIy BEKTOPAaMH, CKAIIPHOE
MIPOU3BEICHNUE BEKTOPOB, KOJUIMHEAPHBIC M KOMIUIAHAPHBIC BEKTOPHI.

HaxomuTh cymMMy BEKTOPOB M MPOW3BEICHHE BEKTOpPA HA YHUCIIO, YroJ MEXIY BEKTOpaMH,
CKaJISIPHOE MPOM3BECHHUE, PACKIIAIBIBATH BEKTOP 10 JBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3a/1aBatTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT.

[IpumensTh  reoMeTpuveckue (akThl IS pEIICHUS  CTEPEOMETPHYECKUX  3ajad,
MPE/IOJIararoluX HECKOJIbKO IIaroB PEUICHUs, €CIM YCJIOBHS TPUMEHCHHs 3aJaHbl B SIBHOU
dbopwme.

Pemarp mpocreiinue reoMeTpHUSCKHUe 33Ja4d Ha TPUMEHEHUE BEKTOPHO-KOOPIUHATHOTO
METO/A.

Pemarp 3agauM Ha JI0Ka3aTeNbCTBO MAaTEMAaTHYECKUX OTHOLIECHUH M  HaXOXICHHE
TEeOMETPUUYECKUX BEIUYUH MO o0Opas3lam WM aJIroOpuTMaMm, MPUMEHSS H3BECTHBIE METOJbI MPHU
pEIICHNY CTaHIAPTHBIX MaTEMaTHYECKHX 3a]1ad.

[IpuMeHSITh TPOCTEHUITNE TMPOTPAMMHBIE CPEJICTBA W  AJIEKTPOHHO-KOMMYHHUKAIIHOHHBIC
CUCTEMBI IPU PEIICHUU CTEPEOMETPHUECKUX 3a/au.

[IpyBoauT, TpHUMEpPHl MaTEeMAaTHYECKUX 3aKOHOMEpPHOCTEH B TPUpPOJAE U  IKU3HH,
pacro3HaBaTh MPOSIBIICHNE 3aKOHOB TEOMETPUH B HICKYCCTBE.

[IpuMeHsITh TOMYJYCHHBIC 3HAHWUS HA MPAKTHKE: aHAIM3UPOBATH PEATbHBIC CHTYAIlMH H
MPUMEHITh  M3yYeHHBbIE TOHATHUS B  TpoOIlecce TMOWUCKA  pelIeHHs]  MaTeMaTU4YecKu
chOopMyIUPOBAaHHON TMPOOIEMBbI, MOAETUPOBATh pealbHBIE CUTYallUM Ha S3BIKE TE€OMETpPUH,
WCCIIeIOBATh IOCTPOCHHBIE MOJIEIH C WCIOJIH30BAHUEM TI'€OMETPHUYCCKUX MOHSITHH U TEOPEM,
amnmapara anreOpbl; penarh MPaKTHYeCKHE 33Jja4d, CBS3aHHBIC C HAXOXKICHHEM T'€OMETPHUYECKUX
BEJTMYHH.



TEMATHYECKOE INTAHUPOBAHHUE
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https://m. Tu/XPWIOUS5FB
5 MHoTrOrpaHHUKU 15 1 2ttDS f{m-e¢s00.u/ U5
OGBS
6 . 9 1 https://m.eds00.ru/010FX2SJB
MHOTOI'PaHHUKOB
IT :
OBTOPCHHE https://m.edsoo.ru/L1IAAMHO
7 ceueHus, 4 1 3D
PACCTOSIHUS U YIJIbI -
OO1ee KOTMIECTBO YacOB 68 5 0
10 TIPOTpaMme
11 KJIACC
Ne Haunmenosanue @ KojmyecTBO 4acoB
/ JieKTpoHHbIE (U (PPOBDLIE)
L pa3iesioB U TEM Bcer KonTpoabnsl Hpakrnyeckn 06PA30BATEITLHBIE PECYPEhI
n NpPOrpamMmabl o e padoThbI e padoTbl
https://m.edsoo.ru/HYOWQL5K
1 Terna BpateHus 12 0
2 O0BEMBI TEN 5 1 https://m.edso0.ru/B9ORVIYC9
BexTops! u
3 KOOPJIHNHATHI B 10 1 https://m.edso0.ru/ANCLAGOMF
MIPOCTPAHCTBE
IToBTOpenue,
000
4 ODODICHHE, 7 1 https://m.eds00.ru/DORV3P725
CHUCTEMAaTHU3ALU
sl 3HAHUU
OO11ee KOIUIEeCTBO 34 3 0
9acoB TI0 TTPOrpaMme



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D
https://m.edsoo.ru/L1AAMHO3D
https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725

INIOYPOYHOE IINTAHUPOBAHUE
10 KUIACC

Ne
n/

Tema ypoka

OCHOBHBIE
MOHSATHUSA
CTEpEOMETPUU:
TOYKA, IpsiMasi,
MJIOCKOCT,
MIPOCTPAHCTBO.
[IpaBuiia
M300pakeHHs Ha
PUCYHKaX:
MU300paKCHHS
IUIOCKOCTEH,
napauieIbHbIX
IPSIMBIX
(oTpe3koB),
CepeIMHbBI
OTpe3Ka
[TonsTre 006
AKCHOMATHYECKO
M IIOCTPOCHUHU
CTEPEOMETPHH:
AKCHUOMBI
CTEPEOMETPUU U
CJICACTBHA U3 HUX

TTonsarue 00
aKCHOMAaTHYECKO
M MOCTPOCHHUH
CTEPEOMETPUH:
aKCHOMBI
CTEPEOMETPHH U
CIIEICTBUS U3 HUX

KoumnyecrBo yacoB
KonTpoas
HbIE
padoTHhI

Bce
ro

IIpakruuec
KHe
padoThI

Jara
H3y4eH
us

DJIeKTPOHHBIE HU(POBLIE
o0pa3oBaTe/bHBIC PeCypchl

https://m.edsoo.ru/D3VCJ
7UN4

https://m.edsoo.ru/SLMI7
R3BL

https://m.edsoo.ru/DUKA
X70E1

[TapannensHbie
MpsIMBIC B
MPOCTPAHCTBE;
NapasieibHOCTh
TPEX NMPSAMBIX.
ITapannensHOCTH
IPSIMON U
TUTOCKOCTH.

https://m.edsoo.ru/IUIW8
KR5Q

https://m.edso0.ru/CS9VL
QLH6

CkpeluBaromnuec
s IpsIMBIE

Vsl ¢
COHANPABICHHBIM

https://m.edsoo.ru/PO5J6D
23U

https://m.edsoo.ru/LLJAV
HVBW



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/LLJAVHVBW

U CTOPOHAMH.
Yroa mexay
TPSMBIMHU.

Yron Mexny

https://m.edsoo.ru/KGJM8

8 IPSIMBIMH B
OEUK
MIPOCTPAHCTBE
[MTapamnensHOCT
IUIOCKOCTEH:
HapaIUICIIbHEIS https:/m.edso0.ru/BUSTQ
9 IJIOCKOCTH.
CsolicTBa HZT
napajuIeIbHbIX
TJIOCKOCTCH.
ITapannensHble
10 g‘(’;ﬁiﬂ https://m.eds00.ru/0KQQK
2ABA
napanienbHbIX ——
TJIOCKOCTEH.
IIpocreitmue
MPOCTPAHCTBEHH
1 bie (pUryphl HA https://m.edsoo.ru/MRT13
IUIOCKOCTH: XP79
TeTpas’ap, KyoO,
napanienenuIe/I
12 Terpasap, xy0, https://m.edsoo.ru/FPW2J
MapajuiesIeuIe . NHCZ
Jaga:in Ha https:/m.edso00.ru/IMQ3A
13 MOCTPOCHUE
CEUYCHUM. J355
14 [MocTpoenue https://m.edsoo.ru/DISAX
CeueHui 05J8
15 IMocTpoenue https://m.edso00.ru/20GC3
CEUCHUMU ZP9P
Pemntenne 3amau
16 10 TEME https://m.edsoo.ru/I3A98J
"TlapayuieIbHOCTh 679
B IIpOCTpaHCTBE"
KontponbHas
paboTa 1o Teme
"TIpsimble U
17 IUIOCKOCTH B https://m.edso0.ru/B1405
IPOCTPAHCTBE. QJEB
[MTapamnensHOCTB
HpSIMBIX 158
TJIOCKOCTEH"
HepHeHHHK}:MpH https://m.edsoo.ru/RN45Y
18 OCTb OPSMOU U

IIJIOCKOCTH:

BO8R



https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/RN45YBO8R

NEePICHIUKYJIISIPH
bI€ TIPSIMBIC B
MIPOCTPAHCTBE

19

IIpusnax
MEPIEHINKYISPH
OCTH IIPSIMOM U
IUIOCKOCTH

https://m.edsoo.ru/DC41W
6K14

20

21

22

23

24

TIpuznax
NEePICHIUKYIISIPH
OCTH IIPSIMOM U
IUIOCKOCTH

Teopema o
psIMOH
NEePIEeHINKYISpH
Ol IMIIOCKOCTH
Teopema o
IPSAMOi
MEPIEHINKYISPH
O MIIOCKOCTH
Ilepnienqukynsip
Y HaKJIOHHBIE!
paccTosiHUE OT
TOYKH 710
IUIOCKOCTH,
paccTosiHUE OT
NpsMOU 10
IUIOCKOCTH
Ilepnenaukymsip
Y HaKJIOHHBIE!
paccTosHuE OT
TOYKH 110
TUIOCKOCTH,
paccTosiHuE OT
npsMoil 1o
TUIOCKOCTH

https://m.edsoo.ru/HD3D6
3S5P

https://m.edsoo.ru/YO0IQS
MOH1

https://m.edso0.ru/81R5K
U5RJ

https://m.eds00.ru/638GK
WY7V

https://m.edsoo.ru/AD6RC
ACRA

25

Teopema o Tpéx
MIEPIICHINKYJIISIPa
X

https://m.edsoo.ru/OW5LZ
1RVZ

26

27

28

Teopema o Tpéx
NePIEeHIUKYJIIsIpa
X

Teopema o Tpéx
NEePIEeHIUKYIIIpa
X

Vsl B
MIPOCTPAHCTBE:
YTOJI MEXITY
MpsIMON 1
TUIOCKOCTBIO

https://m.edsoo0.ru/OP44K
E54N

https://m.edsoo.ru/OWG81
WDV3

https://m.edso0.ru/PSFJX
UA1I



https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/PSFJXUA1I

29

Vel B
MIPOCTPAHCTBE:
YIOJ MEXIY
NpsSMOU U
MJIOCKOCTBIO

30

31

JIByrpaHHsIii
YroJ, JTUHEUHBII
yromu
JIByTPaHHOTO
yria
JByrpaHHbIil
YTOJI, IMHEHHBIN
yroin
JBYI'PAaHHOTO
yria

https://m.edsoo.ru/6R4A0
EOMD

https://m.edsoo.ru/ML0ZZ
YZC7

32

33

34

35

Vel B
MIPOCTPAHCTBE:
YTOJ MEXITY
IPsIMON U
IIIOCKOCTBIO
IlepnieHquKynsipH
OCTb IIJIOCKOCTEH:
MIPU3HAK
MEPIEHANKYISAPH
OCTH JIBYX
IIOCKOCTEH
IlepnieHquKynsipH
OCTh TJIOCKOCTEH:
MIPU3HAK
NEPHEHANKYIISAPH
OCTH JIBYX
IIIOCKOCTEH
IlepnieHqukynsipH
OCTh IJIOCKOCTEH:
MIPU3HAK
NEPHEHANKYIISAPH
OCTH JIBYX
IIIOCKOCTEH

https://m.edsoo.ru/YRQDS
MONH

https://m.edsoo.ru/DY2AF
84T2

https://m.edsoo0.ru/TS8OA
ONH2

36

37

38

[Napannenenunexn,
MPSIMOYTOJIBHBIN
napajuIesennIe
U €r0 CBOMCTBA

IIpssMoyToNBHBIM
napajesenumnesn.

Pewenue 3amau
1o TeMe
"IlepnenquKymsIp
HOCTb MPSIMBIX U
IJIOCKOCTEH.

https://m.edsoo.ru/ITCOB
1WIO



https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/ITCOB1WIO

Yron mexay
MpsIMON 1
IUIOCKOCTBIO"

39

40

41

Pewenue 3anau
o TemMe
"TlepnienquKymsIp
HOCTB TIPSIMBIX U
IJIOCKOCTEH.
Yron Mexny
NpsSIMOU U
TJIOCKOCTHIO"
KonTponsHas
paborta 1mo TeMam
"IlepieHaUKYISIP
HOCTB TIPSIMBIX U
IJIOCKOCTEN" U
"YTIBI MEXITY
MPSIMBIMH H
IJIOCKOCTSIMU"

IlonsTtue
MHOI'OI'PDaHHHKA,
OCHOBHBIE
JJIEMEHTBI
MHOI'OI'DaHHHKA,
BBIITYKJIBIE U
HEBBIITYKJIbIE
MHOTOTPaHHUKH;
pa3BEpTKa
MHOT'OIPaHHHKA

https://m.edsoo.ru/VOXA
BPOPB

https://m.edsoo.ru/L5FTE
Z80X

42

43

ITpuzma: n-
yTOJIbHAS IPHU3MA;
TpaHd U
OCHOBaHMS
MIPU3MBL; TIPSIMast
Y HaKJIOHHAs
MIPU3MBI; OOKOBast
1 TIOJTHAS
MTOBEPXHOCTH
TIPU3MBI
IImomans
OOKOBOI
MTOBEPXHOCTH U
TTOJTHOM
MTOBEPXHOCTH
MPSIMOM TPU3MBI,
IJI0IIaAb
OCHOBaHH,
Teopema o
OOKOBO¥

https://m.edsoo.ru/ZAL6D
KFQL

https://m.edso00.ru/SQY9X
SIL6



https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/SQY9XSIL6

HOBEPXHOCTH
MPSIMOMN TPU3MBI

44

45

Pemienne 3amau
10 TEME
"ITpuzma”

TIupamuna.
bokogas u
MOJIHAA
MTOBEPXHOCTh
MUpaMUJIbl;
MpaBUIbHAs U
yceu€HHast
nupamMuaa

https://m.edso0.ru/SQY9X
SIL6

https://m.edsoo0.ru/1TOFX0
OPA

46

47

48

IIpaBunbHas
nupamMua.

Pemrenne 3agau
10 TeMeE
"[IpaBunpHas
nupamuga"
VYceuennas
nupamMua.
bokosas u
TOJIHas
IIOBEPXHOCTH
YCEUEHHOU
HI/IpaMI/I)II)I.

https://m.edsoo.ru/LWNG
FZTWE

49

Pemenwne 3amaa
10 TeMeE

"V ceueHHasIM
nupamuga"

50

IIpencrasienue o
MIPABUIIBHBIX
MHOT'OI'paHHUKAX:
OKTa’Ip,
JOJIeKasAp 1
HKOCadIP.

https://m.edso0.ru/06SH02
IDD

51

Cummetpusd B
MIPOCTPAHCTBE:
CUMMETPHS
OTHOCHUTEJILHO
TOYKH, IPSIMOH,
TIJIOCKOCTH.
DJIEMEHTBI
CUMMETPHUH B
nupaMuax,
napasuiesenuIeaa
X, IPaBUIIBHBIX
MHOTOTPaHHUKAX

https://m.edsoo.ru/SWEU
C9ENR



https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/SWEUC9ENR

Brruncnenne

DIENCHTOB https://m.edsoo.ru/EUP4M
52 MHOTOTPaHHUKOB:
< N760
p&opa,
JMaroHalu, YTiIbl
[Inomans
OoKOBOM
MTOBEPXHOCTH U
MTOBEPXHOCTH
MPpaBUILHOM
53 HpaMUIbI, https://m.edsoo.ru/R22FH
Teopema o BG60O
IO N
OOKOBOM
MTOBEPXHOCTH
YCEUEHHOU
HI/IpaMI/I)II)I
Pemrenue 3agau
10 TeMeE
"TInomans
54 OoKOBOM
MTOBEPXHOCTH H
IIOBEPXHOCTHU
MpaBUIBHOU
pU3MBI".
KonTtponsnas
&5 paboTa 1o Teme https://m.edsoo.ru/VHYNJ
"MHOrorpaHHuKu QMQD
56 IMonsarue 06 https://m.edsoo.ru/GM1LC
00bEME 394G
&7 O6béM https://m.edsoo.ru/B307P8
NAPaMUBbI WTC
53 O6béM https://m.edsoo.ru/PQZ9E
MAPaMUBI D3YF
59 O6BéM https://m.edsoo.ru/RZ8BIT
MPaMUJIbI MU9
50 O6béM https://m.edsoo.ru/OHRFO
HHPAMHUIbI 2LCT
. https://m.edsoo.ru/YEQP6
61 O0BEM pU3MBI 37D4
. https://m.edsoo.ru/B46EM
62 O0BEM TTPU3MBI RRGE
. https://m.edsoo.ru/FIMQ
63 O0BEM pU3MBI WEKET
64 KonrposnbsHas https://m.eds00.ru/23S50I

pabota o reme

80N



https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/23S5OI80N

"OOBEMBI

MHOFOFpaHHI/IKOB'

TloBTOpEHME,
000011ICHHE
CHCTEMaTH3aIUs
65 3HAHUH.
Tloctpoenue
CEeUYCHUH B
MHOT'OI'PaHHUKE

https://m.edso0.ru/KXTO
CloJG

IloBTOpEHME,
00o0meHmne
cHUCTEeMaTH3aIus
3HAHUM.
Brruucnenue
paccTosHuM:

66 MEXIY ABYMSI
TOYKaMHU, OT
TOYKH A0 IMPSIMO,
OT TOYKH 10
IJIOCKOCTH,
MEXIY
CKpELIMBAIOIINMHU
CA IPSAMBIMU

https://m.edsoo.ru/HKP613
JUC

Urorosas
67 KOHTPOJIbHAS
pabora

https://m.edsoo.ru/KB3EK
0A9U

[ToBTOpEHUE,
000011IeHHE
CHCTEeMaTH3alus
3HAHUH.
Brruncnenue
YIJIOB: MEXIY

68 CKPETUBAIOIIUMHA
Cs IPSIMBIMU,
MEXIy PsMOH U
INIOCKOCTBIO,
JIBYT'PaHHBIX
YTJIOB, YTJIOB
MEXIY

IIJIOCKOCTAMH

https://m.edsoo.ru/X7CJU
5LO0

OO011e€ KOJIMYECTBO
4acoB MO MPOrpamMme

68



https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0
https://m.edsoo.ru/X7CJU5LO0

11 KUIIACC

Ne

n/

Tema ypoka

Hununapudec
Kas
MTOBEPXHOCT,
oOpa3syroiue
MWIHHIPUIECK
oit
MTOBEPXHOCTH,
0Ch
MTAHAPAYIECK
on
MTOBEPXHOCTH
s nap:
OCHOBAaHUA U
OokoBas
MTOBEPXHOCTH,
oOpasyroinas u
0Cbh; TIIOMIAb
0O0KOBOI1 U
TIOJTHOM
MTOBEPXHOCTH

N3obpaxenue
UITMHIIPA Ha
TUIOCKOCTH.
Pa3Béprka
UITHHIIPA.
CeueHus
UITHH]IPA
(TT0CKOCTEIO,
napauieabHOU
170071
TIEPIICHTUKY IS
pHOI ocH
[VIAHIPA)

KoaunuecTBO Yacon

Bce
ro

KonTpoasb
HbIE
padoThI

IIpakTuyec
KHe
padoThI

Jara
H3y4yeH
us

DJIeKTPOHHbIe U (POBbIE
odpa3oBaTebHbIE

pecypcst

https://m.edsoo.ru/8516B
BEQO7

https://m.edsoo.ru/W0JR9
79V9

https://m.edsoo0.ru/OYMS
PW10Z

Konnueckas
MTOBEPXHOCT,
obpasyromne
KOHUYECKON
MMOBEPXHOCTH,
0Ch U BEpIIMHA
KOHUYECKOH
MMOBEPXHOCTH

https://m.edsoo.ru/H64QF
3E6R

Konyc:
OCHOBaHHE U

https://m.edsoo.ru/Q4EUB



https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT

BepIIKHA,
oOpa3yromas u
OChb; IIOMIAb
OOKOBOW U
ITOJTHOH
MTOBEPXHOCTH

Vceuénnsrit
KOHYC:
oOpa3yromue u
BBICOTA;
OCHOBAHHS U
OokoBas
MOBEPXHOCTh

B6GT

https://m.edsoo.ru/80VNI
TU20

Uzobpaxkenne
KOHyca Ha
TUIOCKOCTH.
Pazpéprka
KOHYyca.
CeueHus
KOHyca
(TI0CKOCTEIO,
napasienbHON
OCHOBAHUIO, H
TUIOCKOCTBIO,
MpoxXoasIen
uepes
BEpILUHY)

https://m.edso0.ru/0PV9C
KUYU

Cdepa u map:
LEHTP, PaInycC,
JHaMeTp;
TUTONIA/Tb
MOBEPXHOCTH
chepsr

https://m.edsoo.ru/TW8Z5
9CHJ

Bzanmuoe
pacroyoKeHue
cthepsl u
TUTOCKOCTH;
KacaTtenbHas
TUTOCKOCTH K
cepe;
TUIOIIA/Ib
chepsr

https://m.edsoo.ru/YCMW
C4M3lI

10

N3obpaxenne
cdepsl, mapa

Ha IIOCKOCTH.
Ceuenns mapa

https://m.edsoo.ru/QDCF8
UGXE

11

KomOunanus
TEJ BpallCHUS
u
MHOTOTPaHHUK

https://m.edsoo.ru/4AVHGT
Y X8F



https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/4VHGTYX8F

OB

MHororpansu
K, OIIMCAHHBIN
OKOJIO ChepHI;
chepa,

https://m.edsoo.ru/RMYY

12 BIIMCAHHAs B m
MHOT'OI'paHHUK
HUJIN B TCJIO
BpalLEeHUs
TlonsTue 06
s Ooitxzme https://m.edsoo.ru/4CENH
8 GLOZ
CBOHCTBA
00BEMOB TE
y Sj;;rﬂpa https://m.eds00.ru/W8TG
e N5Z99
. 06(?61: mapa u https://m.edso00.ru/G7AY
IIiomaab
o CMITT
TTomoGHBIC
TCJla B
IIPOCTPAHCTBE.
y Cgimomenm https://m.edsoo.ru/4N04F
M
ny YUUX
IromaasaMun
MIOBEPXHOCTEH,
o0BEMaMHu
MMOJJOOHBIX TEJ
KonTponbHas
. 1;:1\6;;31}(; » https://m.edso0o.ru/KCOM
BpaleHusa" U RIS
"O0beMbI TEN"
, BekTop Ha https://m.edsoo.ru/AQ405
IINIOCKOCTHU U B
SB7C
IIPOCTPAHCTBE
o Cnome;HeeH https://m.edsoo.ru/PMNH
BbBIUUTAHU
TUK7G
BCKTOPOB
. S;MngaeH:Ie https://m.eds00.ru/4H7PL
BCKT:! H
YUCIIO G B I 1
Pasnoxenue
BCKTOpa 110
. Tpén https://m.eds00.ru/NZS0OL
HCKOMIUIaHapH M

BIM BEKTOPaM.
IIpasuiio



https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/NZS0LFWN1

MapaJuIeeTHIl
ena

22

23

24

Pemenne
3a1a4,
CBSI3aHHBIX C
MIPUMEHEHUEM
TIpaBUI
JIEWCTBUH C
BEKTOpaMH

IIpssMmoyronbHa
s CUCTEMA
KOOpAMHAT B
MIPOCTPAHCTBE.
Koopaunatst
BEKTODA.
IIpocreiimue
3aa4i B
KOOpAMHATaX

Yron Mmexnay
BEKTOPaMHU.
CkaisipHOe
MIPOU3BEICHIE
BEKTOPOB

https://m.edsoo.ru/73F23E
PUS

https://m.edso0.ru/X9TSD
NSQ3

https://m.edsoo.ru/RPAQ
MBCDO

25

Brruncienue
YIJIOB MEXAY
IMpAMBIMHU U

IUIOCKOCTSIMU

https://m.edsoo.ru/EGRV3
NF84

26

Koopaunatho-
BEKTOPHBII
METOJI IPH
peLeHnn
TEOMETPHUYECK
uX 3a7a4

https://m.edsoo.ru/BBI139
Z7U

27

Kontponpsnas
pabota o
TEeMe
"Bektopsl u
KOOPJMHATHI B
npocTpaHcTBe"

https://m.edsoo.ru/NSKEL
EBHL

28

IloBTOpEHuME,
000011ICHHE U
cHCTeMaTH3aI]
WSl 3HAHUH.
OcHOBHBIE
dburypsi,
(hakThl,
TEOPEMBI
Kypca
TUTAHUMETPUN

https://m.edso0.ru/16 ASE
1TYU



https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/16ASE1TYU

29

TToBTOpEHuME,
0000I1ICHHE U
cHCTeMaTH3aI]
WSl 3HAHUH.
OCHOBHBIE
(urypsi,
(haxThl,
TEOPEMBI

Kypca
TUTAHUMETPUHN

https://m.edsoo.ru/VEMV
Y73YE

30

IloBTOpEHME,
00001IeHHE B
cHucTeMaTh3aIl
WSl 3HAHUH.
3agaumn
IJIAaHUMETPUU
Y METOJBI UX
peuenus

https://m.edsoo.ru/UF02M
943T

31

32

[ToBTOpEHUE,
00001IeHHE B
CHCTeMaTH3all
WS 3HAHUM.
3agaun
TJIAaHUMETPUH
1 METOJIBI UX
perieHus

IIoBTOpEHue,
000011IeHNE U
CHCTEMAaTH3aI[
WS 3HAHUM.
OcHOBHBIE
urypsr,
(haxThl,
TEOPEMBI
Kypca
CTEPEOMETPHH

https://m.edsoo.ru/FG4PJ
N2IF

https://m.edsoo.ru/ZY6BY
LY7W

33

Hrorosas
KOHTPOJIbHAS
pabora

https://m.edsoo.ru/\VVP8CX
OC4cC

34

[ToBTOpEHUE,
000011ICHHE U
cucTemMaTu3aig
WS 3HAHUHN

https://m.edso0.ru/70QST
DCAP

OO011e€ KOJIMYECTBO

4acCoB I10 IIporpamMmme

34



https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP

MMPOBEPSAEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJbHOM ITIPOT'PAMMBI

10 KUIACC
Kox .
IIpoBepsieMble IpeAMeTHbIE Pe3yJIbTAThI OCBOEHHS OCHOBHOI
MPOBEPHEMOTO o0pa3zoBaTeJbHON MPOrpaMMBbI CpeIHero 00111ero o0pa3oBaHusi
pe3yJabTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUYKA, IPAMas, INIOCKOCTb
25 ITpyMeHATh aKCHOMBI CTEPEOMETPUU M CIEICTBUS U3 HUX IIPU PEIICHUU
' FEOMETPUUYECKUX 3a]a4
23 OnepupoBaTb NOHATUAMU: NAPaLIEIbHOCTh U MEPHEHAUKYISIPHOCTH
' IPSIMBIX U IIJIOCKOCTEHN
24 KnaccugunupoBarh B3auMHOE pacloyiOKEHUE HPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JBYTPAHHBINA Yrojl, TPaHU ABYI'PAHHOIO YIJIa,
7.5 pedpo BYrpaHHOTrO YIJia, JMHEWHBIM Yroi JBYI'PaHHOTO yriia, rpagycHas
Mepa JBYTpaHHOIO yria
26 OnepupoBaTb NOHATHUAMU: MHOTIOIDAHHUK, BBINYKJIBIA W HEBBITYKJIBII
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHMKA, TPaBUJIbHBIII MHOIOTPAHHUK
27 Pacnio3HaBaTh OCHOBHBIE BH/bl MHOI'OIPAHHUKOB (IMpamMujaa, MpU3Ma,
' IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupunupoBarb ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHUS iAo
7.8 KJIacCCU(UKALUU (BBITYKJIbIE U HEBBIMYKIIbIE MHOTOTPAHHUKH, IPAaBUJIbHbBIE
MHOT'OTPaHHUKH, NIPSIMbIE U HAKJIOHHBIE IPU3MBI, TapaJlIeICIUIIEb])
7.9 OnepupoBaTh MOHATUAMU: CEKYILAs IUIOCKOCTh, CEYEHNE MHOTOIPAaHHUKOB
210 OOBSICHITH NPUHIUIIBI IOCTPOSHUS CEYEHUI MHOTOI'PAaHHUKOB, UCIOJIB3YS
' METO/] CJIEZIOB
Crpouth cedyeHMs] MHOTOTPAaHHMKOB METOJOM CJENOB, BBIIOJIHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEXKU U3 PUCYHKOB IPOCTBHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHH3Y
Pemate 3amaun Ha HaXOXJAEHUE T'€OMETPHUUECKUX BEIWYHMH MO 0Opasiam
WIM alrOpUTMaM, TMPUMEHSS H3BECTHbIE AHATUTUYECKHE METOIbl IMPHU
7.12 pEIIEHNN CTaHJApPTHBIX MaTEeMaTMYEeCKMX 3ajad Ha  BBIUMCIICHUE
paccTosSHUN MEXIy ABYMS TOYKaMH, OT TOYKH JIO MPSIMOM, OT TOYKH JIO
IJIOCKOCTH, MEXAY CKPEINBAIOINMUCS IPSIMBIMU
7.13 Pematp 3aaun Ha HaXOXJAE€HUE T'€OMETPHUUECKUX BEIWYHMH MO 0Opasiam




7.14

7.15

WIM alropuTMaM, INPUMEHSS H3BECTHHIE AHAIUTUYECKHE METOABI IPHU
pEIICHNUN CTAaHAAPTHBIX MATEMAaTHUYECKHUX 3aJad Ha BBIUUCICHHE YIJIOB
MEXy CKPEIIMBAIOIUMUCSA MPSIMBIMU, MEXIY HPSIMONH U IIOCKOCTBIO,
MEXy IUNIOCKOCTSMH, ABYIPAHHBIX YIJIOB

Bbruucnate 00bEMBI U IIIOLAIM TOBEPXHOCTEH MHOTOTPaHHUKOB (IIPU3Ma,
nupamMuia) ¢ IpUMEHEHHEM (OpMyJl, BBIYHUCISATH COOTHOIICHUS MEXIY
IUIOINASIMU ITOBEpXHOCTEH, 00bEMaMU OJJOOHBIX MHOTOIPaHHUKOB

OHepI/IpOBaTB IOHATHUAMHKU: CHUMMETPHUA B IIPOCTPAHCTBE, LICHTP, OChb U

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M IUIOCKOCTh CHMMETPUHU (UTYPBI

7.16

7.17

7.18

W3Bnekatb, mpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHMOPMALIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMpPeICTaBICHHYI0 Ha
YepTekax U pUCyHKaxX

[TpumeHsTh reomeTpuueckre (GaxKThl sl PELICHHs] CTEPEOMETPHUECKHUX
3aja4, MIPEINOJIaralolliuX HECKOJIbKO IIAroB PpEUIEHMs, €CJIHU YCIOBHS
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

[IpumeHsTh mpoCTEiillie MpPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4

7.19

7.20

IIpuBOoaUTE MpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B NPHUPOJAE U

JKHU3HH, paCllO3HABATDH IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

HpI/IMCHHTL IMMOJIYYCHHBIC 3HAHHWA Ha MPAKTUKC: aHAJIU3UPOBATH PCAJIbHBIC
CUTyalll U IPUMCHATH U3YUCHHLIC IMTOHATHA B IMPOLECCE MMOUCKA PCIICHU A
MAaTEMAaTHYCCKU C(I)OpMyJ'II/IpOBaHHOI\/’I HpO6JICMBI, MOZCIINPOBATDH PCAJIBHBIC
CUTyallMM Ha A3BIKC T'COMCETPHUH, HCCICAOBATH IOCTPOCHHBIC MOACIU C
HCIOJIb30BAHUEM I'€OMCTPHUICCKUX MOHATUH U TCOPEM, aIlliapara aﬂre6pH,
peuiaTtb MMPAKTUYCCKHEC 3aaa4u, CBsI3aHHBIC C HaXO0XJICHUEM

reOMCTPHUICCKUX BCINYINH




11 KUIIACC

Kon IIpoBepsiemble peAMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOI 00pa3oBaTebHOI
TPOBEPHEMOTO MPOrpaMMbl CpeHero 001ero oopa3oBaHusi
pe3yjabTaTa
6 I'eomeTpus
OnepupoBarh TMOHSATUSMU: IIWIMHIPHYECKAs IMOBEPXHOCTh, O0Opa3yromIue
6.1 OUJIUHIPUYECKOW  MOBEPXHOCTH, IWIMHAP, KOHWYECKas IOBEPXHOCTH,
o0Opa3yroIire KOHUIECKOW MOBEPXHOCTH, KOHYC, cepriecKasi TOBEPXHOCTh
6.2 Pacnio3naBats Tena BpameHus (IIHHAP, KOHYC, cdepa u map)
6.3 OOBACHATDH CITOCOOBI TTOJTYYCHHS TEJT BpaIleHUS
6.4 KnaccuduimpoBats B3aMMHOE PacmoioKeHHE CPEephl U TIIOCKOCTH
OnepupoBarh MOHATHSAMU: IIIAPOBON CETMEHT, OCHOBAaHHME CETMEHTA, BBICOTA
6.5 CEerMeHTa, MAapOBOM CJION, OCHOBAHHE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS,
IaPOBOM CEKTOP
6.6 Beruucnsate  00bEMBI M IUIOIIAAM  TOBEPXHOCTEH TN  BpAICHHS,
' TCOMETPHUYECKUX TEJl C MPUMEHEHHEM (opMyIT
67 OnepupoBarh MOHITHSIMH: MHOTOTPAHHUK, BIIMCAHHBIA B CEpy U ONMUCAHHBIN
' okoJ1o cdepsl, chepa, BIIMCAHHAS] B MHOTOI'PAHHUK WJIH TEJIO0 BpAIICHHUS
6.8 BBIYHCIATE COOTHOIICHUS MEXAY IUIOMIAIIMHA TIOBEPXHOCTEH M 00BEMaMH
' HOIOOHBIX Tell
69 N3o06paxkaTts u3ydaembie (GUTYpHl OT pPYKH U C TPUMEHEHHEM HPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
6.10 BrITONTHATE (BBIHOCHBIC) TUIOCKUE YEPTEKU U3 PHUCYHKOB MPOCTBHIX 00HEMHBIX
' ¢buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEUYEHUS Tell BpallleHUs
W3Bnekatb, WHTEPIpPETUPOBaTh U MpeoOpa3oBbIBaTh HHOOPMALUIO O
6.11 MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, MpeICTaBICHHYIO Ha YepTexkax
Y PUCYHKaX
[IpumensTh TEOMETpUYECKUEe (PAKTHI 7S PEIICHUs] CTEPEOMETPHUECKUX 3ajad,
6.12 MIPEITOJIATAIONINX HECKOJIBKO IaroB pPelIeHHs, €CIH YCIOBHS MPUMEHEHHS
3a/laHbl B IBHOU (hopme
6.13 OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE
BBITIONTHATE  IEWCTBUS  CIIOKEHUST BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
6.14 YMHOXEHHS BEKTOpa Ha 4YHUCIO, OOBACHATh, KAKUMHU CBOWCTBAMU OHU
obnanarot
6.15 [IpuMeHsITh MpaBUIIO NapasUieIenuIe1a IPU CI0KEHHH BEKTOPOB




6.16

6.17

OnepupoBaTh NOHATUSAMHU: AEKApTOBbI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, Yrojl MEXIY
BEKTOpaMH, CKaJSIPHOE IPOU3BEJECHHE BEKTOPOB, KOJUIMHEApPHBIE WU
KOMILUIaHapHbIE BEKTOPBI

HaxoauTe cymMMy BEKTOPOB M NPOU3BEJCHHE BEKTOpA HA YHMCIIO, YOI MEXKAY
BEKTOpPaMHM, CKaJSIPHOE IIPOU3BEJEHHUE, PACKIAIbIBATH BEKTOP 10 JBYM

HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3aﬂaBaTB IJIOCKOCTh YPAaBHCHHUEM B I[CK&pTOBOfI CUCTCMC KOOpAMUHAT

6.19

Pemrats HpOCTCfIH.IPIC TCOMCTPHUICCKUC 3aJadyl Ha IMMPUMCHCHUC BCKTOPHO-

KOOpJIMHATHOI'O METOAAa

6.20

6.21

6.22

Pemate 3amauM  Ha J0Ka3aTeNbCTBO MAaTEMaTHYECKUX OTHOLICHUH W
HAaXOXJEHHE TEOMETPUYECKUX BEIMYUH 10 OOpasuaM WM aaropuIMam,
IPUMEHSAS U3BECTHBIE METOJbl IPH PELICHUH CTaHAAPTHBIX MAaTeMAaTUYECKUX
3a1a4

[IpumeHATs  mpocTeilliie  OPOrpaMMHBIE  CPEICTBA U JJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PCHICHUNU CTCPECOMCTPUICCKUX 3a1a4

[IpuBoguTE npHUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEM B NIPUPOAEC H

JKU3HH, paClIO3HABATH IMTPOABJICHUC 3aKOHOB I'COMETPHUH B UCKYCCTBEC

6.23

[IpuMeHATh TOJIyYEHHBIE 3HAHUS HA INPAKTUKE: AHAIM3UPOBATh DPEAJIbHbBIC
CUTyallUM U INPUMEHATH HM3YyUYECHHBIE IOHATUSA B IIPOLECCE ITOMCKA PELICHUS
MaTeMaTH4eCKu CHOPMYTUPOBAHHON MPOOJIEMBI, MOJEIMPOBATH peaAIbHEIC
CUTyallUM Ha A3bIKE TE€OMETPHUM, HCCIEA0BAaTh IIOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAHUEM TE€OMETPHUYECKHMX IOHATHI U TeopeMm, ammapara aiareopsl,
peuaTb MPAKTUYECKUE 3a1add, CBA3AHHBIC C HAXO0XKICHUEM I€OMETPUYECKUX

BEINYNH

IMTPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
7 I'eomerpus
OcHOBHBIE TOHATUS CTEpEeOMETpUHU. Touka, IpsiMas, IJIOCKOCTb, IPOCTPAHCTBO.
7.1 [TonsiTue 00  aKCMOMATHYECKOM  IOCTPOEHUU  CTEPEOMETPUU:  AKCHOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
B3aumHoe  pacmonoxeHue ~OpSAMBIX B IPOCTPAHCTBE:  IEpeceKarolmecs,
7.2 napajuleJibHble M CKpelmMBaromuecs npsmble. [lapamienbHOCTs NOpsSMBIX U

IUIOCKOCTE B MPOCTPAHCTBE: MapajljiesibHble MpsiMble B MPOCTPAHCTBE,




[apaJUIEIbHOCTh TPEX MPSAMBIX, MAPAUICIBHOCTh IPSAMON U IIOCKOCTH. YTIUIBI C
COHAIIPABICHHBIMU CTOPOHAaMH, YIOJI MEXAY MpsMBIMH B IIPOCTPAaHCTBE.
[TapannenpsHOCTh NIIOCKOCTEN: NapalIeNIbHbIE TUIOCKOCTH, CBOMCTBA MapaJUIeIbHBIX
wiockocteil. Ilpocreiiine npocTpaHCTBEHHbIE (UIYyphl HA IUIOCKOCTH: TETpa’Jp,

KyO, mapauienenues], HOCTPOSHHE CeUeHHM

7.3

7.4

7.5

7.6

[leprieHAUKYIAPHOCTh MPSMOM M TUIOCKOCTU: TEPHEHAUKYJSPHbIE NpPSIMbIE B
IIPOCTPAHCTBE, PSAMBIE MTapajlIeIbHbIE U MIEPIEHAUKYIISPHBIE K INIOCKOCTH, IPU3HAK
NEPIEeHIUKYIAPHOCTH MPSIMON U TUIOCKOCTH, TEOPEMA O MPSAMOU MepIeHANKYIIPHON
IUIOCKOCTH. YIJIbBI B MPOCTPAHCTBE: Yrojdl MEXIy MpsAMOM M IUIOCKOCTBIO,
JIByTpaHHbIA yroJl, JMHEWHBIM Yroysl JByrpaHHoro yria. llepneHaukynsp wu
HAKJIOHHBIE: PAacCTOSHHUE OT TOYKU J0 IUIOCKOCTH, PAacCTOSHUE OT HpsIMOM 10
IUIOCKOCTH, MPOEKIHs (PUTyphl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:
IPU3HAK  [EPIEHIUMKYIAPHOCTH  JBYX  IulockocTe.  Teopema 0  Tpéx
MEePIeHIUKYIIsIpax

[TonsiTie MHOTOTpaHHHMKAa, OCHOBHBIE JJIEMEHTHI MHOTOTPAaHHHKA, BBINYKIbIE U
HEBBIIYKJIblE MHOTOTPAaHHUKHU, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yronpHas
npu3Ma, TpaHU U OCHOBAHMS MPU3MBI, IpsSIMas U HAKJIOHHas MPU3MBbI, OOKOBas U
II0JIHAsl TIOBEPXHOCTh NMpu3Msbl. [lapamienenunen, npsiMOyroJibHbIN Napasuieaenune
u ero coicTBa. [lupamuna: n-yrompHas nupammuaa, rpaHd U OCHOBAaHUE TUPAMU/IBI,
OOKOBas M IOJIHA MOBEPXHOCTh NMUPAMUJIbI, IPAaBUJIbHASA U yCEUEHHAsl NMUpaMHa.
ONeMeHTbl Tpu3Mbl W nupamuibl. [IpaBUnbHBIE MHOTOTPaHHUKH: TOHSTHE
IIPaBWJIBHOTO MHOTOTpaHHMKA, MpaBWIbHAs MNpU3Ma U MpaBWIbHAs TNHUpaMHIA,
MpaBUJIbHAS TPEYroiibHAs MUpaMUAa U MPAaBUIBHBIN TeTpasrap, Kyo. [Ipeacrasnenue
O MpaBWIBHBIX MHOTOTPaHHMKAaX: OKTa’Jlp, AOJEKa’aAp M ukocayapyrue CeueHus

IMPU3MBI U TUPAMHUBI

CI/IMMeTpI/IH B NIPOCTPAHCTBE: CHMMCETpUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. JJIEMEHTHI CUMMCTPUHU B IMUpaMUZax, mapajjicjacuurneaax, mpaBUJIbHbIX

MHOT'OI'paHHUKAaxX

Bbruucnenue »51eMEHTOB MHOTOTPaHHUMKOB: p&Opa, auaroHanu, yriasl. Ilmomans
OOKOBOM TMOBEPXHOCTH U TOJHOM MOBEPXHOCTU MPSMOM MPU3MBI, IUIOMIA]b
OCHOBaHMH, TeopemMa 0 OOKOBOH MOBEPXHOCTHU MpsIMOM mpu3Mbl. [Tnomans 6okoBoi
MIOBEPXHOCTH W IOBEPXHOCTH NPABWIBHOM IHPAaMHJIbI, T€OpeMa O IUIOIIAIH

yceuénHoi nupamuabl. [Tonstue 06 06béme. O6bEM MUPaMUIbI, TPUIMBI

7.7

[Tono6usle Tena B mpocTpancTBe. COOTHOIIEHUSI MEXKAY TUIOMIAIIMU TOBEPXHOCTEH,

00BEMaMu HOI{O6HBIX TCII
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Kon

IIpoBepsieMblii 3JIeMEHT COJAEPKAHMS

6

I'eomerpus

6.1

[unuaapudeckas TOBEPXHOCTh, 00pa3yoNue HWIMHIPUIECKON TOBEPXHOCTH, OCh
LWINHAPUYECKON MOBEpXHOCTU. LIMIMHIp: OCHOBaHMS U OOKOBas MOBEPXHOCTb,

o0pa3yrolas 1 0ch, TUIOMIAlb OOKOBOH M IMOJTHON TOBEPXHOCTH

6.2

6.3

Konnueckas noBepxHOCTh, 00pa3yrolme KOHUYECKON MOBEPXHOCTH, OCh U BEPILIMHA
KOHHYeckoil moBepxHocTu. KoHyc: ocHOBaHME W BeplIuHa, 0Opasyromias U OcCh,
IJI0IIa b OOKOBOW M TIOJIHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC: OOpa3yroIlue u

BbICOTA, OCHOBAHUA U OokoBast TTOBCPXHOCTDH

Cdepa u map: ueHTp, paauyc, IMameTp, IIOM@Aab NoBepxXHOCTH chepsl. Bzanmuoe

pacrioniokeHue cepsl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IIomaib

chepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUS Ha IIJIOCKOCTH. PaBBépTKa OUIMHApPA U KOHYCa

6.5

KomOuHanmu Tten BpalieHWs W MHOTOTPAHHUKOB. MHOTOTpaHHUK, OIMCAHHBIA

OKOJIO C(bepbl, C(bepa, BIIMCAHHAsA B MHOT'OI'PAaHHHK, WX TCJIO BpallICHUA

6.6

6.7

6.8

[Tonsitue 060 o6béMe. OcHOBHBIE cBOWcTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajjienenunena M ciuenctsus u3 He€. OObEM UMIMHIpA,

KoHyca. O0BEM mapa u miomanb chepsl
[TonoOHble Tenma B mpocTpaHcTBe. COOTHOIIEHUS  MEXAY  IUIOMIAISIMU
MOBEPXHOCTEN, 00bEMaMHU MOAOOHBIX TET
Ceuenust uunuHApa (MapajuleIbHO U NEPIEHIUKYISIPHO OCH), CEUEHUs KOHyca

(mapannenbHOE OCHOBAHUIO U MPOXO/SIIEEe Yepe3 BEPILINHY), CEUEeHUs 1apa

6.9

6.10

Bexktop Ha miockoctd W B mpocTpaHcTBe. ClOXKEHHE M BBIUUTAHUE BEKTOPOB.
YMHO)eHue BekTopa Ha uucio. Pa3noxeHue BekTopa 1Mo TpEM HEKOMIUIaHAPHBIM
BekTopaMm. IIpaBwiio mapamnenenunena. Pemenue 3amad, CBA3aHHBIX €

MMPUMCHCHUCM ITPpaBHJI JIENCTBUM C BCKTOpaMu

HpHMOYFOHLHaH CUCTCMaAa KOOpAWHAT B IIPOCTPAHCTBE. KOOpI[I/IHaTLI BCKTOpaA.
HpOCTCﬁH.IPIC 3aa4u B KOOpAHWHaTax. Yron MCKAY BCKTOpaMHU. CKaJ'IHpHOC
IMPOU3BCACHUC BCKTOPOB. Brrancnenue YrJI0B MEXAY HNPAMBIMU M ILNIOCKOCTAMMH.

KoopanHaTHO-BEKTOPHBIN METOJT ITPU PELIEHUN T€OMETPUUYECKHX 3a/1a4




ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHUSA OCHOBHOM OBPA3OBATEJILHOM ITPOI'PAMMBI CPEJHET'O OBIIETO
OBPA30OBAHUA

Kon IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
NpoBePSIeMOr0  OCHOBHOI1 00pa3oBaTeIbHOM MPOrpPaMMBbI CpeHero 0o1ero
TpeOoOBaHMS oOpa3oBaHus

Bnagenue MmeronamMu 10Ka3aTeNbCTB, ANTOPUTMAMM DPELIECHUS 3ajady;
yMeHHue (OopMyIMpOBaTH U ONEPUPOBATH MOHITUSIMH: OIpE/EICHHE,
akcuoma, Teopema, CIEJICTBUE, CBOMCTBO, IPHU3HAK, J10KA3aTEIbCTBO,
paBHOCHUIIbHBIE (POPMYIUPOBKY; IPUMEHATH UX; YMEHHE (HOPMYINPOBATH
0o0paTHOE M TPOTHBOIOJIOKHOE YTBEPXKICHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPHI, HCMOJIb30BaTh METOJ, MaTeMaTUYECKOM WHAYKIIUU;
MIPOBOJAUTH  JIOKAa3aTEJIbHbIE PAacCYXJECHHUA NpU pPELIEHUH 3ajad,
1 OLICHUBATh  JIOTMYECKYI0  MPaBWJIBHOCTh  PACCYXICHUW;  yMEHUE
OTEpUPOBATh MOHATUSAMU: MHOXKECTBO, MOJAMHOXECTBO, OINEpaIy HaJ
MHO>KECTBaMHU; yMEHHUE UCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM
anmnapart JUisi ONMCaHUsl peallbHbIX MPOIIECCOB U SBJICHUN U MPU PEIICHUN
3agad, B TOM 4HCIE W3 JPYrHX Yy4eOHBIX TIPEJAMETOB; YMEHHE
OTIepUPOBATh MOHATHAMU: Tpad, CBSI3HBINA rpad, AepeBo, HMUKI, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh W OINHUCHIBATh Tpadbl pPa3sTUIHBIMUA

CHOCO63.MI/I; HCIIOJIB30BAaTh Fpa(l)bl IIpHu pCIICHUH 3a1a4

YMeHue onepupoBaTh MOHATHSAMM: HaTypaJbHOE YHUCIO, LIEJIO0€ YHUCIO,
CTENEHb C LENbIM 0Ka3aTesIeM, KOpEeHb HaTypaJIbHOM CTENEHHU, CTENEHb C
paloOHaIbHBIM IIOKA3aTENIEM, CTEIIEHb C JEHCTBUTEIBHBIM [T0KA3aTEIEM,
jJorapum 4Mciaa, CUHYC, KOCUHYC M TAaHI€HC IPOU3BOJBHOIO YHCIIA,
OCTaTOK IO MOAYJIO, PAlMOHAIBHOE YHUCIIO, UPPALUOHAIBHOE YHCIIO,
MHO)KECTBA HATYpaJIbHbIX, IIE€JIbIX, PalUOHAIBHBIX, JEHCTBUTEIbHBIX
4lycell; YMEHHME MCIOIb30BaTh IMPU3HAKK JAEIUMOCTH, HAUMEHBIINN
o0l nenurenb W HaMMEHbIee o0llee KpaTHoe, alroputM EBkinna
IIpM PpEUIEHMM 3a/ay; 3HAKOMCTBO C pa3IUYHBIMU IO3ULMOHHBIMU
CUCTEMaMU CYUCIJICHUS, YMEHHUE BBIMOJHATh BBIUMCICHHE 3HAUYEHUN U
npeoOpa3oBaHusi  BBIPAXEHUH CO CTENEHsSAMH U Jiorapudmamu,
npeoOpa3oBaHus  JApOOHO-pAIlMOHATBHBIX  BBIPAXEHHM;  yMeHHe
ONEepUPOBATh  MOHATUAMHU:  IIOCIEAOBATENBHOCTh, apudMeTHUecKas
mporpeccusi, reoMeTpuyeckas Mporpeccus, OeCKOHEYHO YObIBaroIas
reOMEeTpHUUECKasl MPOTrPeECCHs]; YMEHHE 3a7aBaTh IOCIEA0BATEIbHOCTH, B

TOM YHCJIE€ C MOMOIIBI0 PEKYPPEHTHBIX (OPMYJ; YMEHHE ONEepUpOBaTH




MOHSATUSAMM: KOMIUIEKCHOE YHCIIO, COMNPSKEHHBIE KOMIUIEKCHBIE YHCIA,
MOJYJIb M apryMEHT KOMILJIEKCHOTO YHciia, opma 3anucu KOMIUIEKCHBIX
gucen (reoMeTpudeckasi, TPUTOHOMETpUYEecKas M anreOpamdeckas);
yMeTb MPOM3BOANUTH apudmernyeckue IEHCTBUS C KOMIUIEKCHBIMU
YUCJIaMH; TPUBOJUTH MPUMEPHI UCIHOJIb30BAHUSA KOMIUJIEKCHBIX YHCEIL,
ONEPUPOBATH MOHATUSAMU: MaTpUla 2X2 U 3X3, onpeAeauTeab MaTPHULIbL,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

YMmenue OIICpHUPOBATH INOHATUAMH: PALUOHAIBHBIC, HUPPALUOHAJIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/ILIeCKI/IC, TPUTOHOMETPHUYECCKUEC
YpaBHCHHA ©W HCPABCHCTBA, HWX CUCTEMbI; YMCHHC OICPUPOBATH
HOHATUAMHU: TOXIACCTBO, TOXIACCTBEHHOC npeo6pa30BaHHe, YpaBHCHHE,
HCPaBCHCTBO, CHCTEMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCHUJIBHOCTH
ypaBHeHI/Iﬁ, HEpaBCHCTB W CHUCTEM; YMCHUC PpCIIATh YpPABHCHU,
HCpPaBCHCTBA W CHUCTCMbLI C IIOMOIIBIO Pa3JIUYHBIX HpI/IéMOB; peuarb
YpaBHCHH, HCEPABCHCTBA MW CHUCTEMbBI C IApaMCTPOM; IIPUMCHSATH
YpaBHCHHA, HCPABCHCTBA, UX CHUCTEMbI IJI PCHICHUA MATCMATHUYCCKUX

3a/laq 1 3a7ia4 U3 pa3JINUIHbIX obnacrei HAaYKH U peanLHoﬁ JKHU3HHU

YMeHue omnepupoBaTh MOHATHSAMHU: (QYHKLIMSA, UYETHOCTh (DYHKIHH,
MEPUOUIHOCTh (YHKIIMH, OTPAaHHMYEHHOCTh (DYHKIMH, MOHOTOHHOCTb
(GyHKLIMHU, SKCTpeMyM (QYyHKIUHM, HauOOJbIllee U HaUMEHbIIee 3HAUCHUS
(GyHKIIMM HAa TPOMEXKYTKE, HelpepbIBHAsE (QYHKIUS, aCUMIITOTHI rpaduka
¢GyHKIMHU, TIepBasi U BTOpasi MPOU3BOAHAS (DYHKIIMH, TEOMETPHUECKUN U
¢u3nueckuii CMBICT TPOU3BOAHOM, NepBooOpa3Has, OIpeneIEHHbIN
UHTETpaj; yMEHHE HaxOJUTh AaCUMOTOTHI rpaduka (PYHKIHMH; YMEHHE
BBIUUCISATh INPOU3BOJHBIE CYMMBI, IPOM3BEICHMS, YAaCTHOTO H
KOMIO3ULMHU (DYHKIMHA, HAXOAWTh YpaBHEHHME KacaTelbHOH K rpaduky
(YHKIIMU; YMEHUE HaxXOOUTh IMPOU3BOJHBIE AJIEMEHTApHbIX (DYHKIUI;
YMEHHUE HCHOJb30BaTh IMPOM3BOJHYIO JJIsI HCCIEAOBAaHUS (DYyHKIMIA,
HaXOJIUTh HaumOOJbIIME W HAaUMEHbIINE 3HAYCHUs] (PYHKIUH; CTPOUTH
rpaduKd MHOTOYJICHOB C MCIOJIb30BaHMEM arrapara MaTeMaTHYecKOro
aHaJlM3a; NPUMEHATh IPOU3BOJHYIO JUIS HAXOXKJIEHHUS HAWIy4dIlero
pelleHns B NPUKIAAHBIX, B TOM 4YHCJIE COLUAIbHO-DKOHOMHMUYECKHUX H
(bU3MYeCKUX 3a/1avax; HAXOJUTh IUIOMAAU U 00BEMBI (PUTY C TTOMOIIBIO
MHTErpana; MpPUBOIUTH IPUMEPBl MAaTEMATHUUYECKOTO MOJEIMPOBAHMS C

MOMOMUIBI0 AU depeHInaTbHbIX YPaBHEHUH

YMeHue onepupoBaTh MOHATUAMHU: Trpaduk ¢GyHKIMM, oOOpaTHas




¢byHKIMsA, KoMOo3uuus (QyHKUUH, JuHEHHAas (QYHKIUS, KBaapaTHYHAS
dbyHKIIHS, parmoHaIbHas byHKIIHS, CTEeNeHHas byHKIIHS,
TPUTOHOMETpUYECKHE  (YHKIMH, OOpaTHbIE  TPUTOHOMETPUYECKHE
GyHKLIMH, T[OKa3zaTeslbHas M Jorapumuyeckas (yHKIUM; yMEHUE
CTpOUTh TpaUKA H3YYEHHBIX (YHKIMH, BBIIOJHATH IMPEOOpa3OBaHUS
rpaduKoB (PYHKIMHA, UCHIOIB30BATh IPAPUKH AT U3yUEHHs IPOLIECCOB U
3aBUCUMOCTEH, IPU PELICHUHU 33734 U3 JPYTruX y4eOHBIX NPEAMETOB U
3aJa4 U3 peanbHOl JKU3HU; BhIpakaTh (pOpMysaMH 3aBUCUMOCTU MEXIY
BEJIMYMHAMU; UCTIOJIH30BATh CBOWCTBA M rpauku QYHKIMIA U pelICHUS
YpaBHEHMH, HEpaBEHCTB M 33Jad C IlapamMeTpamu; H300paxkaTb Ha
KOOPAMHATHOU IUIOCKOCTU MHOKECTBA PELICHUM YPaBHEHUM, HEPABEHCTB

1 UX CUCTEM

VYMeHue pemarh TEKCTOBbIE 3a/aud pasHbIX TUIOB (B TOM 4YHCIE Ha
MPOIEHTHI, OJM M YacTH, Ha JBIKEHHE, padOTy, CTOMMOCTh TOBApOB H
yCIIyT, HAJIOTH, 33Jjauu U3 00JIacTH yNpaBIeHUs JUUYHBIMU M CEMEHHBIMU
(MHAHCAMM); COCTaBIATh BBIPAKEHHS, YpaBHEHHs, HEPABEHCTBA M MX
CUCTEMBI II0 YCIIOBHIO 3a/Jaud, MCCIENOBATh IIOJIYyYEHHOE pPEUICHUE U
OLICHMBATh IPABAONOAOOHOCTh PE3yJabTATOB; YMEHHE MOJEINPOBATh
peanbHbIE CUTyallMd Ha A3BIKE MAaTE€MAaTHUKHU; COCTaBIIATH BBIPAXKCHMS,
YpaBHEHUS, HEPAaBEHCTBA M MX CHUCTEMBl IO YCJIOBHIO 3aJayH,
HCCIEA0BAaTh IIOCTPOCHHBIE MOJEIM C HCIOJIB30BAHMEM  amrapara

anredpbl, UHTEPIPETUPOBATH MOJTYUEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHITUSIMU: CpefHee apudmMeTrnyeckoe, MeauaHa,
HauOoJblee U HAaUMEHbIIIee 3HaYeHUs, Pa3Max, TUCIepCHsl, CTaHIapTHOE
OTKJIOHEHHE YMCIIOBOrO0 Habopa; yMEHHE M3BJIEKaTh, UHTEPIPETUPOBATH
nH(pOpMaINIO, MPEACTABICHHYIO B TaOIMIIax, HA JUarpaMMax, rpapukax,
OTPaXKAKOIYIO CBOMCTBA PEAIBHBIX IIPOLIECCOB U SIBJICHUM; IPEICTABIATh
uHpOpMAlMIO C TOMOLIbIO TaONUIl M JUarpaMmM; HcCleIoBaTh
CTaTHUCTUYECKUE JIaHHbIE, B TOM 4YHCII€ C NPUMEHEHHEM TrpapuuecKux
METOZIOB U  JJIEKTPOHHBIX  CpPEACTB; Trpaduyecku  HccienoBaTh
COBMECTHbIE HAOMIOJEHUS C TMIOMOIIBI0 JMarpaMM pacCceuBaHHs U
JINHEMHOMN perpeccuun

YMeHHne onepupoBaTh MOHATHAMH: CIyYalHBIA OIBIT W CIIy4ailHOE
COOBITHE, BEPOSTHOCTb CIY4aHOTO COOBITHS; YMEHHE BBIUUCIATH
BEPOATHOCTh C HCHOJIb30BAaHUEM TIpaUUeCKUX METO/IOB; NPHUMEHSThH

(bopMyJBl CIOXKEHUS U YMHOXKEHHS BEpPOATHOCTEH, (opMyly HOIHOMN




BepOSATHOCTH, popmyny bepHysu, komOuHaTOpHbBIE (HAaKTHI U (HOPMYIIBI;
OLICHMBATh BEPOSATHOCTH PEAIBHBIX COOBITHI; yMEHHE OIepUpOBaTh
MOHATUSIMH: CIy4aiiHash BEJWYHMHA, pACHpeAeiiCHHEe BEpOSTHOCTEH,
MaTeMaTU4ecKoe OKUJaHUe, HUCIEPCHs M CTaHIApTHOE OTKIOHEHHUE
CIlyyailHOM BENMYMHBL, (YHKUUU paclpeleNeHuss U IUIOTHOCTH
PaBHOMEPHOTO, IOKA3aTeJIbHOTO W HOPMAJBHOTO  paclpeesICHUH;
YMEHHUE UCIOJb30BATh CBOMCTBA M3YYCHHBIX paCIpeNeNeHull uis
pelieHusl 3a/1a4; 3HAKOMCTBO C MOHSATHSIMHU: 3aKOH OOJIBIIMX YHCEl,
METOABl BBIOOPOYHBIX HCCIICAOBAHHI;, YMEHHE NPUBOAUTH IPUMEPHI
NPOSIBJICHNST 3aKOHA OOJBIIMX YHCET B MPUPOTHBIX M OOIIECTBEHHBIX
SBJICHUSIX; YMEHHE ONEPUPOBATH MOHATUSMH: COUYETaHHE, TIEPECTaHOBKA,
YHUCIIO COYETAaHWH, YHCIO IEpecTaHoBOK; OmMHOM HproTOHA; ymeHue
MPUMEHSTh KOMOMHATOPHBIEC (DAKThI M pAaCCYKICHUS ISl PELICHUS 3a/1a4;
OLICHUBATh BEPOSITHOCTH peanbHBIX COOBITHI; COCTaBJIATh

BEPOSATHOCTHYIO MOJIEIb U HUHTEPIPETUPOBATH ITOJIYYEHHBIA pE3yIbTaT

YMeHune onepupoBaTb IOHATHAMHU: TO4YKA, IpsiMas, IJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIWYMHA YIUIa, IUIOCKUH  yroil,
JIBYTPAHHBIA YroJl, TPEXIPAaHHBIA YIroJ, CKPEIIMBAIOIINECA IIPSMBIE,
NapaJUIeJIbHOCTh M NEPIEHAUKYJIIPHOCTh NMPSMBIX U INIOCKOCTEH, yroJl
MEXIy NPSIMBIMH, YroJl MEXIYy IPSAMOM M IIOCKOCTBIO, YIOJ MEXAY
IIJIOCKOCTSIMU, PACCTOSTHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSHHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEXIY IUIOCKOCTSMH; YMEHHE HCIIOIb30BaTh IIPU
peleHnH 3a/1a4 U3y4YeHHble (DaKTbl M TEOpeMbl IUIAHUMETPUHU; YMEHHE
OLICHMBATh  pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpa; CTPOUTh
MAaTeMaTHYECKUE MOJEIU C IIOMOIIbI0 TIE€OMETPUYECKUX IIOHATHH H

BCJIMYMH, pCIIAaTh CBA3aHHBIC C HUMHU IMPAKTHUYCCKUC 3aaa4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOWAAb (QUIYpbI, 00BEM (GUTYPHL,
MHOTOTPaHHUK, MPaBUWJIBHBI MHOTOTPaHHHMK, C€YEHHE MHOIOI'DAHHHUKA,
KyO, MapajjieNenumnes, Mpu3Ma, NUpaMuja, QuUrypa M IMOBEPXHOCTh
BpallleH!s, LUINHAP, KOHYC, ap, cdepa, miomans cgepsl, MIOMAIb
MOBEPXHOCTU MUPaMUAbI, TPU3MBI, KOHYyca, LUIUHApa, O00BEM Kyoda,
MIPSIMOYTOJIBHOTO TIapajulelenunena, MUpaMuAbl, NPU3MBbI, LWIMHIpA,
KOHyca, 1apa, pa3BépTKa MOBEPXHOCTH, CEUYEHHs KOHyca M IWIIMHIpA,
NapajuleJIbHbIE OCHM  WJIM OCHOBaHHMIO, CEYEHWE I1apa, IUIOCKOCTD,
Kacaromascs cgepbl, LWIMHApPA, KOHYCAa; YMEHHE CTPOHUTh CEUeHHE

MHOTI'OrpaHHHUKa, 1/1306pa>1<aTL MHOT'OT'paHHUKH, (I)I/Il"ypbl H MMOBCPXHOCTHU




BpAILEHHS, UX CEYCHHS, B TOM YHUCIIC C IOMOIIBIO 3IEKTPOHHBIX CPEACTB;
YMEHHE MPUMEHSATh CBOWCTBA T€OMETPHUYECKUX (QUTYpP, CAMOCTOSTEIBHO
(opMyIHpOBATH OMpEAETICHUS U3Y4aeMbIX (UTYp, BBIIBUTaTh THIOTE3BI
O CBOICTBaxX M NMPHU3HAKAX T'€OMETPUYECKUX (Uryp, 00OCHOBHIBATH WM
OmpoBepraTb HX; YMEHHE TMPOBOAUTH Kiaccuukanuio ¢GUryp 1mo
pa3IUYHBIM IPHU3HAKAM, BBIIOIHATH HEOOXOJMMBIC ONOJHHUTEIIBHBIC

MOCTPOCHUS

11
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YMeHue omnepupoBaTh TMOHSATHSAMHU: JIBUKCHHE B IPOCTPAHCTBE,
napaulebHBI TIEPEeHOC, CUMMETPHS Ha IUIOCKOCTH M B HPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHHe MOA00UsA, NOAOO0HBIE (UTYpPBL, YMEHHE
pacro3HaBaTh paBHBIE M MONOOHBIC (UTYPBI, B TOM YHCIE B IPUPOJE,
HCKYCCTBE, apXHTEKType; HCIIOIb30BaTh T'€OMETPHUECKUE OTHOUICHHUS
NpU peIIeHHH 33134, HAXOMUTh TI'€OMETPUYECKHE BEIMYMHBI (JJIHMHA,
yroj, IUIOMAAb, OOBEM) IMPH pPENICHHH 3aJad U3 JPYTHX Y4eOHBIX
NPEAMETOB U M3 PEalbHOM JKU3HH; YMEHHE BBIYUCIATH [€OMETPUUECKUE
BEITMYMHBI (JUTMHA, YroJI, IUIONaab, OOBEM, IUIOMAAL TOBEPXHOCTH),
UCTIONIB3YS HM3YYEHHbIE (OPMYJIBl M METOIbl, B TOM YHCJE: IUIOLIAIb
MOBEPXHOCTU THPAMUJIBI, TIPU3MBI, KOHYCA, IMJIHMHIPA, TUIOIaas CHEpHL;
00béM Kyba, MpSMOYTOJIFHOTO Mapajulelienuiesa, MMpaMHIbl, MPU3MBI,
HWIMHIAPA, KOHYyCa, IIapa, YMEHHE HaxXOAWUTh OTHOIIEHHE OOBEMOB

NOJOOHBIX (GUryp

YMmenue OICpHUPOBATH MMOHATUAMU: NIPAMOYTOJIbHAA CUCTEMAa KOOPJAUHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOPAWHATBHI BCKTOpa, CyMMa BCKTOPOB,
MNPOU3BCACHUC BCKTOpAa Ha 4YHCIO, Pa3JIOKCHUEC BCKTOpa IIO 6a31/1cy,
CKaJIIpHOC NPOU3IBCACHHUE, BCKTOPHOC IIPOU3BCACHUC, YIOJd MCKIY
BCKTOpAaMH; YMCHHUC HCIIOJIb30BATb BeKTOpHHﬁ )51 KOOp,Z[I/IHaTHLII\/'I MCTO
g pe€lICHUd TCOMETPHUUYCCKUX 3adad MW 3aJad  JPYrux y‘Ie6HI)IX

npeaAMETOB

YMeHue BbIOMpaTh MOAXOMAIIMA METOJ JUId peIIeHUs 3a]auu;
IMIOHUMAaHHWE 3HAYMMOCTH MATEMATHKM B H3YyYEHUH MPUPOJIHBIX H
OOIIIECTBEHHBIX IPOLIECCOB U  SIBIEHUH; yMEHHE pacro3HaBaTh
MPOSIBJIEHUE 3aKOHOB MATEMAaTHMKH B MCKYCCTBE, YMEHHE IPHBOJIHTH
MIpUMEPBl  MATEMAaTHUYECKUX OTKPBITUHA POCCHMCKOM W  MHPOBOMU

MaTeMaTU4eCKOi HAayKH

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITPOBEPAEMBIX HA EI'D 110

MATEMATHUKE




IIpoBepsieMblii 3JIEMEHT COJAEPKAHMS

Kon
1 Yucna v BBIYUCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCE
19 Panmonanbupie  ymcna. OOBIKHOBEHHBIE M JIECATUYHBIE JpOOM, MPOICHTHI,
' OCCKOHEYHBIC MTEPUONUECKHUE TPOOH
13 Apudmerndeckuii KOpeHb HaTypaibHOW creneHu. JelcTBus ¢ apupmMeTHIeCKUMHU
' KOPHSIMU HAaTypaJbHOW CTETIEHU
14 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ palMoOHAIbHBIM NT0Ka3areneM. CBolcTBa
' CTENEHU
15 CuHyc, KOCHMHYC M TaHI'€HC YHUCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIE JOrapu(MbI
JeiicTBuTtenpHble 4yucia. ApupMeTHYECKHEe ONepaluu ¢ JeHCTBUTENbHBIMU
1.7 yrcnamu. [IpubmmkEHHBIC BEIYMCIICHUS, TPABUJIa OKPYTJICHHUS, IPUKUIKA U OIICHKA
pe3yibTara BBIYMCICHUN
1.8 [IpeoOpazoBanue BhIpaKeHUH
1.9 KommiekcHbie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 Lenbie u {pOOHO-paIMOHATBHBIC YPABHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHHS
2.4 [TokazarenbHble U TorapupMUUIECKUe YpaBHEHUS
2.5 Hensle n 1poOHO-paIiiOHaIbHbIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBA
2.7 [Toka3zarenbHbIe U JOrapupMUUECKHe HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucTteMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeenuTenb MaTPULbI
3 OyHKIHH U TpaduKh
31 OyHkus, crnocodbl 3amanug ¢yHkuuu. ['paduk ¢dyHkiuu. B3aumHo o6parHbIe
' ¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuMU. [leprnognueckue GpyHKIIHN
3.2 OO6nactp ompesneneHUss W MHOXECTBO 3HaueHUM QyHkuuu. Hymum ¢yskuum.




[TpomexxyTkn  3HaKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLHH.
MakcumymMbl 1 MHHUMYMBI ¢GyHkuud. Haumbomnbliee W HauMeHbIee 3HAYEHUE

(GYHKIIMHM Ha IPOMEKYTKE

Crenennass (yHKIuS C HaTypaJbHbIM M LENbIM TMoka3aTesneM. EE cBolicTBa u

33 rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Toukum pa3peiBa. AcumnTorel TpadukoB ¢GyHknmii. CBoiicTBa  (QYHKIHMH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs IOCIEA0BATEILHOCTEH
3.8 Apudmernueckast 1 reomeTpuueckas mporpeccur. @opmyia CI0KHBIX MPOLIEHTOB
4 Hauana matemaTndeckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE FIeMEHTAPHBIX (PYHKITHIA
[IpumeHeHne NPOU3BOAHONH K HCCICIOBAHMIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxokneHne HanOosbIIero 1 HaMMEHbIIEro 3HaYeHHUs (YHKLIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuaTerpain
5 MHoxecTBa U JIOTHUKa
5.1 MHoxecTBo, onepanuy HaJl MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMbie ¥ TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BPALICHUS
7.5 KoopaunaTsl 1 BEKTOpBI




YueOHO-MeTOoANYeCKOe o0eciedeHre 00pa30BaTe/IbHOIO MIpoLecca
Oos3aTesbHbIE YUeOHbIe MAaTEPHAJIBI VI YYCHHKA

* Marematuka: anredpa 1 Hayaua MaTeEMaTHYECKOI0 aHalln3a, reomerpust. ['eomerpus, 10-
11 kimaccel/ Atanacsu JI.C., byry3os B.®., Kagomnes C.b. u npyrue, AKiimonepHoe
obmiectBo «M3narenscTBo «lIpocBemenue»

MeToanuyecKue MaTepuaJbl 1JIsl YIUTEIA

1) YueOnuk Matemaruka: anreOpa 1 Hadajia MaTeMaTHYECKOTO aHanu3a, reometpus. 10-11
knaccel./ JI.C. AranacsH, B.®.byry3os, C.b.Kagomuies u ap./M, "IIpocsemnicane".
2)Aunaxktuueckue matepuansl. 10,11 kmaccrr./b.I".3uB, M: "[IpocBemienue".

3) Kontposnbnsie padotsl. 10-11 kmacesl / MLA. Nuenckas: M., "[IpocBemenue".

4) [oypounsie pazpadotku. 10-11 kmaccel/ C.M. Caaksn, B.®. byry3os, M.,
"I[IpocBenienue.

HudpoBsbie 00pa3oBaTe/ibHbIE PeCypPChl M pecypchl C€TH HHTEPHET

[Mpeamersr. ['eomeTpus. https://resh.edu.ru/subject/17/



