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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJsl 00y4arouxcs
10 —11 xmaccoB pa3paboranHa Ha ocHOBe DenepanibHOr0 rocyAapCcTBEHHOr0 00pa3oBaTEILHOTO
CTaHjaapTa cpeiHero oodumiero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUH,
PEeIbSIBISEMBIX K MaTeMaTHUYECKOMY OOpa3OBaHUIO, U TPATULUI POCCHICKOr0 0Opa30BaHUA.
Peanuzanus  mporpaMMbl  o0ecnieuMBaeT — OBJAJE€HHE  KIIOUEBBIMM  KOMIETEHLUSMH,
COCTABJIIIOLIMMH OCHOBY JUIS CaMOpa3BUTHS M HEMPEPBIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
OOMIEKYJIbTYPHOTO, IMYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHSI JMYHOCTH 00YJaOLIHXCS.
HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TeoOMETpUU Ha YpPOBHE CpelHero oOluiero ooOpazoBaHUs
00yCIIOBJIEHa TPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX PE3YJIbTaTOB
0o0y4eHHUs TEOMETPUM B HANPABIEHUU JIMYHOCTHOTO Pa3BUTHs 0Oydarommxcs, GOopMUPOBaHUS
(GyHKIIMOHAIBHOW MaTeMaTHYeCKONH TPaMOTHOCTH, M3Y4YEHHS APYTrUX YYeOHBIX IUCIMILIUH.
Pa3Butne y oOyuaromuxcsi HOpaBWIbHBIX IPEACTABIEHUH O CYIIHOCTH M IPOUCXOXKIACHUU
FEOMETPUUECKUX a0CTPAKLIUK, COOTHOILIEHUU PEAIbHOTO U HJEAIbHOTO, XapaKTepe OTpaKeHUs
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH M IIPOLECCOB PEABHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HAyK W pOJIK MaTeMaTU4YeCKOro MOJEIMPOBAHUS B HAyYHOM IIO3HAHMM M B IIPAaKTHKE
crocoOcTByeT (OPMHPOBAHMIO HAyYHOTO MHPOBO33PEHHUS YYAIIUXCS, a TaKXKe KauecTB
MBIIUICHUSI, HEOOXOIUMBIX JIJISl /1alITAlliU B COBPEMEHHOM OOIIECTBE.

['eomerpus sBisieTcst OJHMM K3 0a30BBIX INPEIMETOB Ha YPOBHE CpEIHEro OO0ILero
o0pa3oBaHus, Tak Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4EHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJIECHHOCTH, TaK U TYMaHUTapPHOM.

Jlornueckoe wbinieHue, GOpMHUpPYEMOe MPU H3YYCHHH OOYUYAIOMIUMHCS TOHSITHHHBIX
OCHOB T€OMETPUM M TMOCTPOCHUM IETOYKH JIOTMUECKUX YTBEPXKIEHUH B XOJ€ pELICHUS
FeOMETPUUECKHUX 3a/lad, YMEHHE BBIIBUTaTh W OIPOBEPraTh TUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIIEHHWH 33/a4 €CTECTBEHHO-HAy4YHOIO IMKJIA, B YAaCTHOCTH U3 Kypca
(hU3MKH.

YMeHune OpHeHTUPOBAThCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO BCEX 00JaCTAX
NesITeIbHOCTH YenoBeka. OpUeHTalus yelloBeKa BO BPEMEHU M MPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBHE €T0 COIMAIBHOTO OBITHS, (hopMa OTpaXKeHHUs OKPYKAIOIIETO0 MUPA, YCIOBUE YCHEIIHOTO
MO3HAHUS u aKTUBHOTO npeoOpa3oBaHus JIEHCTBUTEIILHOCTH. OnepupoBanue
MPOCTPAHCTBEHHBIMH 00pa3amMu OO0BEAUHSET pa3Hble BUJIbI yUEOHON U TPYJOBOU EATEIbHOCTH,
ABIIETCS OAHUM U3 NPO(ECCHOHATBLHO BaXHBIX KauecTB, IO3TOMY akTyallbHa 3ajaya
dbopMupoBaHUS y 00yUaIOLUXCS TPOCTPAHCTBEHHOTO MBIIIIEHHSI KaK Pa3HOBUIHOCTH 00pa3HOTro
MBIIIEHUS] — CYIIECTBEHHOI'O KOMIIOHEHTA B MOJTOTOBKE K NMPAKTUYECKOH NEATEIbHOCTH IO
MHOTUM HalpaBJIECHUSM.

Llens ocBOEHMSI MporpaMMbl yueOHOTo Kypca «[ eoMeTpus» Ha 6a30BOM ypOBHE 00yUeHUS
— o0mieoOpazoBarenbHOE M OOIICKYJIBTYPHOE DPAa3BUTHE OOYJArOMIMXCS dYepe3 oOecredeHue
BO3MOXXHOCTH NPUOOPETEHUS U HCIOJIb30BAHUS CHUCTEMAaTHUYECKUX T'€OMETPUUYECKUX 3HAHUU U
neicTBui, cienn(UUHBIX TeOMETPUN, BOZMOKHOCTH YCIIEIIHOTO MPOIOJKEHHST 00pa3oBaHUsI 1O
CIIEUATILHOCTSIM, HE CBA3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM F'€OMETPHUH.

[Tporpamma o reomeTpun Ha 6a30BOM ypOBHE IpeIHA3HAUEHA AJIs 00YJaroIIUXCs CpeiHen
IIKOJIBI, HE WCIBITHIBABIIMX 3HAYMTENBHBIX 3aTPYAHEHUH Ha YPOBHE OCHOBHOTO OOIIEro



obpazoBanus. Takum oOpazom, oOydaromiyecss Ha 0a30BOM YpOBHE JOJKHBI OCBOWUTH OOIIWe
MaTeMaTHYECKUE YMEHUs, CBSI3aHHbIE CO CIeUU(UKON TeOMETPUN U HEOOXOAUMBIE ISl KHU3HHU B
COBpeMEHHOM o0mecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YUUTh T€OMETpHIO Ooliee
riyOOKO, €Ci B JalbHEUIIEeM BO3HUKHET HEOOXOAMMOCTh B T'€OMETPHUYECKUX 3HAHUAX B
npodecCHOHATBLHOMN 1eATETbHOCTH.

JlocTrxkeHue e OCBOCHUS POrpaMMbl 00eCeUnBaeTCs PEIICHUEM COOTBETCTBYIOIIMX
3anay. [IpuopureTHbIMU 3a1auaMu 0cBoeHuUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBIISFOTCSA:
dbopMupoBaHUE MPEJCTABICHUS O T'€OMETPUU KaK 4acTH MHUPOBOM KyJIbTYphl U OCO3HaHUE €&
B3aMMOCBS3H C OKPYXKAIOUIIM MUPOM;
dbopMupoBaHUE TPEACTABICHUS O MHOTOTpAaHHUKAaX W TeJaxX BpalleHHs KaK O BaKHEHUIIUX
MaTeMaTUYECKUX MOJIEIISX, TO3BOJISIOLIUX ONUCHIBATh U U3Y4aTh Pa3HbIC SBJICHUS OKPYKAIOLIEro
MUDA;
dbopMupoBaHHEe YMEHHs paclo3HaBaTh Ha YEpPTEkKax, MOJENSIX U B pEATbHOM MHUPE
MHOT'OTPaHHUKU U Te€Jla BpaIlCHMUS;

OBJIaJICHUE METOJaMH pEUICHHs 3aJa4 Ha MOCTPOCHHs Ha M300paKeHUSX MPOCTPAHCTBEHHBIX
buryp;

(GopMUpOBaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMU IOHSATUSMU O MHOTOIPDAaHHUKax M Telax
BpalllEHUsI U UX OCHOBHBIMH CBOMCTBaMU;

OBJIaJICHUE AJITOPUTMaMH PELIEHUsI OCHOBHBIX THUIIOB 3a/1a4; (GOpMHUpPOBaHHE YMEHHUS MPOBOIUTH
HECJIOKHBIE I0Ka3aTeIbHbIE PACCYKICHUS B XO/I€ PELICHHs CTEPEOMETPUUECKHX 3aa4 U 3a1a4 ¢
MPAKTUYECKUM CO/IEPKAHUEM;

pPa3BUTHE WHTEJUIEKTYaJIbHbIX U TBOPYECKUX CIIOCOOHOCTEH O0O0ydarolluXxcs, MO3HAaBATEIbHOU
AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUMN, KpUTUYHOCTH MBILIUICHHUS;

dopmupoBaHne  (QYHKIMOHAIbHOM  I'pPaMOTHOCTH, PEJIEBAHTHOM TE€OMETpPUM:  yMEHHUE
pacrio3HaBaTh POSBICHUS T€OMETPUUECKUX MOHATHH, 00bEKTOB 1 3aKOHOMEPHOCTEH B peabHbBIX
KU3HEHHBIX CHUTYyallMsIX W TPU HU3YYEHUM JPYT'HX Y4eOHBIX TPEAMETOB, MpPOSBICHUS
3aBHCUMOCTEHl M 3aKOHOMEPHOCTEH, (OpMYIMpPOBATH MX Ha S3bIKE T€OMETPUU M CO37aBaTh
FeOMETPUUYECKHE MOJIETH, NMPUMEHSATh OCBOEHHBIH T'€OMETpPUYECKUN ammapar Uisl perieHus
MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4, UHTEPIIPETUPOBATh U OIICHUBATh IOJYYEHHbIE PE3YJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPAMMBI SIBIISIETCS BKIIFOUEHUE B KYpC CTEPEOMETPUHU B
Hayaje ero U3y4yeHus 3a/ay, pelaeMblX Ha YPOBHE MHTYUTHUBHOTO MO3HAHUS, U ONPEIEIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO M
IIPOCTPAHCTBEHHOIO  MBILIUIEHUS, CTUMYJIMPYET IPOTEKAaHWE MHTYUTHUBHBIX IIPOLIECCOB,
MOTHUBHPYET K JaIbHEUIIEMY N3YUEHHUIO NTPEAMETA.

[Ipeamourenue OTAAETCS HAIIAIHO-KOHCTPYKTUBHOMY METONY OOYy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-NPAKTUYECKOM
JesITeNIbHOCTH. Pa3BruTHE MPOCTPaHCTBEHHBIX MPEACTABICHUH y yUalllUXCsl B Kypce CTepEOMETPUN
MPOBOAMTCA 3a CUET pElIeHUs 3a7ad Ha CO3JaHHE MPOCTPAHCTBEHHBIX OOpa3oB M 3ajay Ha
OIepUpPOBaHUE MPOCTPAHCTBEHHBIMU oOpazamu. Coznanue obpaza MPOBOAUTCA C OMOPOM Ha
HarJIsIHOCTh, a OTIEpUPOBAaHUE 00Pa30M — B YCIOBUSAX OTBJICUEHHUS OT HATJISIIHOCTH, MBICIEHHOTO
W3MEHEHUS €r0 UCXOJHOTO COACPKaHUS.

OcHoBHBIE copnepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 k;maccax:
«MHororpanHuKn», «lIpsiMble U IIJIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus», «Bekropsl u



KOOPJAWHATHI B TIPOCTPAHCTBEY. DopMUpOBaHHE JTOTHUECKUX YMEHUH pacrpeiessieTcss He TOJIBKO
M0 COJIEPKATENbHBIM JIMHUSAM, HO W IO rojJaM OOy4YeHHsS Ha YpOBHE CpeaHero oOImero
o0OpazoBaHusl.

Conepxanue o00pa30BaHMs, COOTBETCTBYIOIIEE NPEJAMETHBIM pPE3yJIbTaTaM OCBOCHHUSI
paboueii mporpamMmbl, pacrpeieIEHHbIM 10 TofaM 00yUdeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
YTOOBl  OBJAJICHUE TI'EOMETPUYCCKHMMH  TOHATUSMH WM  HaBBIKAMH  OCYIIECTBIISLIOCH
MOCJICIOBATEIFHO W IOCTYIATEIBHO, C COOJIIOJICHMEM IPUHIIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHHUS BKIIIOYAIMCH B OOIIYI0 CUCTEMY I'€OMETPUICCKHUX TPEACTABICHUH 00yJarouXcs,
pactupsisi ¥ yriayousis e€, o0pas3ys IpOYHbIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpuun orBoautcs 2 yaca B Hegento B 10 knacce u 1 yac B Hegeno B 11
KJIacce, BCEro 3a JBa rojaa ooyuenus - 102 yaeOHBIX Yaca.

COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OcHoBHbIE NOHATUSA CTEpeOMETpUH. Touka, npsmasi, INIOCKOCTb, pocTpaHCTBO. IlonATne
00 aKkcHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUM: aKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3aumHoe pacrnosokeHue IpsiMbIX B IIPOCTPAHCTBE: MEpPECEKaIoLUecs], napauiebHble U
CKpemuBamomuecs npsaMble. [lapamienbHOCTh MNPSAMBIX U IUIOCKOCTEM B IPOCTPAHCTBE:
napajuleJibHble TpsMblE B IPOCTPAHCTBE; MapaJlIeNIbHOCTh TPEX NPSIMbIX; MHapaieIbHOCTh
IpSIMOM M IUIOCKOCTH. YIUIBI C COHAIpPaBJIEHHBIMH CTOPOHAMH; Yrojl MEXIy MNpSMBIMH B
npoctpaHcTBe.  llapamienpHOCTH  IJIOCKOCTEH:  MapajuieNbHblE  IUIOCKOCTH;  CBOMCTBA
napajieNnbHbIX m1ockocTel. [Ipocreiimme npocTpaHCcTBEHHbBIE (PUTYPBI HAa MIIOCKOCTH: TETPa’p,
KyO, mapajuiesenumes; NocTpoeHNe CeueHui.

[lepnieHAUKYIApPHOCTE NPSAMOM M IUIOCKOCTH: NEPIEHIAUKYJISApPHBIE IpsSMBIE B
IPOCTPAHCTBE, TMpsAMbIE NapauleIbHble M MEPHEHIUKYISIpHbIE K IUIOCKOCTH, HPU3HAK
NEePIEeHIUKYJISIPHOCTH MPSIMON U MIIOCKOCTH, TEOPEMA O MPSAMOM MEepIEHAUKYISIPHOMN MIIOCKOCTH.
VYrisl B IPOCTPAHCTBE: YIoJl MEKY IPSIMOU U IIJIOCKOCTBIO; IBYTPAHHBIN YTOJI, JIMHEHHBIM yroil
IByrpaHHoro yria. [lepneHAMKYIsp M HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 TUIOCKOCTH,
paccTosiHUE OT MPSAMOMN JI0 MIIOCKOCTH, MPOEKIUs (PUTYpPHI HA TIIOCKOCTb. [lepneHuKyIsipHOCTh
IUIOCKOCTEM: MpHU3HAK MEPHEHAMKYIIPHOCTH JBYX IulockocTel. Teopema o  Tpéx
NEPIEHIUKYIIApax.

MHuororpaHHuKu

[lonsiTie MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPAaHHUKA, BBIMYKJIbIE U
HEBBIMYKJIbIe MHOTOTPAHHUKH; pa3BEPTKa MHOrorpanHuka. [Ipuzma: N-yronbHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi ¥ HAaKJIOHHAs TIPU3MbL; OOKOBAs U MOJIHASA IOBEPXHOCTH MPU3MBI.
[Tapannenenunen, NpsSMOYTOJbHBIN Mapajjienenunea U ero cpoicrsa. I[lupamuaa: n-yronapHas
nupamMpia, TpaHU W OCHOBAHME NHpaMHIbI, OOKOBas W TOJHAs IOBEPXHOCTb MUPAMUIBI;
IpaBWIbHAasg M YyCEU€HHas MNHMpamMuAa. OJIEMEHTbl MNpU3Mbl M nHpamuisl. l[IpaBuibHbIE
MHOTOTPaHHUKU: MOHITHE MPABUIBHOIO MHOIOIPDAaHHUKA; MpaBUiIbHAs MpU3Ma M NpPaBUIbHAS
nUpaMu/Ia; MpaBUIIbHAS TPEYroibHasi TUpaMu/ia v MPaBUIIbHBINA TeTpadp; KyO. [Ipencrasienue o
IPaBUIbHBIX MHOTOTPaHHUKAX: OKTA3/p, 10JeKadIp U ukocasap. CeueHus Mpu3Mbl U TUPAMUJIBI.



CuMmmeTpusi B NPOCTPAHCTBE: CHUMMETPUS OTHOCHTEIbHO TOYKH, HPAMOM, MIOCKOCTH.
DneMEHTB CUMMETPUH B IMpaMuax, napaieienue1ax, IpaBuIbHbIX MHOTOTPaHHHUKAX.

Brruucrnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, nuaroHainu, yribl. [lmomans 60koBoi
MOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOI MPU3MBI, IIJIOIIA{b OCHOBaHHM, TEOpeMa 0 OOKOBOU
MOBEPXHOCTH MpsIMOI mpu3Mbl. [lmomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTH MPABHIBHON
UpaMU/Ibl, TEOpeMa O IUIoIaau yceu€HHOM nupamubl. [lonstue 06 00béMe. O0bEM nUpamMuIbl,
HPU3MBI.

[TonoGHuble Tena B mpocrpaHcTBe. COOTHOLIEHHS MEXAY IUIOLWAJIMHU IOBEPXHOCTEH,
00BEMaMHU ITOJOOHBIX TEI.

11 KUIIACC

Tesa BpaleHus

[lwmHapudeckass MOBEPXHOCTh, 00pa3yloomue IMIMHAPHYECKON TOBEPXHOCTH, OCh
LWIMHJpUYECKOl nmoBepxHocTu. L{unuuap: ocHOBaHMS M OOKOBasi HOBEPXHOCTh, 00pa3yromias 1
0Cb; IUIOIAAb OOKOBOM U MOIHOM MOBEPXHOCTH.

Konnueckass MmoBepXHOCTb, 0Opa3yrollide KOHUYECKOH IOBEPXHOCTH, OCh M BepIIMHA
KOHMUYEeCcKoW moBepxHocTH. KoHyc: ocHOBaHMe M BepuIMHA, oOpa3yroolas U OCh; IUIONIAJb
OOKOBOW U NOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylollue M BbICOTA; OCHOBaHMS U
OOKOBast TIOBEPXHOCTb.

Cdepa m map: meHTtp, paamyc, AUAMETp; IUIOMIATb IMOBEPXHOCTH cdephl. B3zammuoe
pacmoJjiokeHue cepbl U MII0CKOCTH; KacaTellbHas IJI0CKOCTh K cdepe; Mmioanb chepsl.

N3006paxenue Ten BpallleHus Ha II0cKocTH. Pa3BépTka nunmHapa u KoHyca.

KomOuHnanmu Ten BpalleHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONHCAHHBIM OKOJIO
cdepsl; chepa, BOMCaHHAs B MHOTOTPAHHUK, UJTH TEJIO BPAIIECHUS.

[TonsitTue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00béMe
IPSMOYTOJIBHOTO NapajieNienurnea 1 cieacTBus u3 He€. O0bEM HMIMHpA, KoHyca. O0BEM mapa
U TUIOMIA b ChepBhl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMAASMHU MOBEPXHOCTEH,
00BbEMaMHU TOJOOHBIX TEJI.

Ceuenust mwiMHIApa (MapauiebHO MW TEPHEHAUKYJISIPHO OCH), CEYECHHS KOHYyca
(mapanenbHOe OCHOBAHUIO M MPOXO/SIIEE Yepe3 BEPIINHY), CeUeHUs 1Iapa.

BexkTopbl M KOOPpANHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu u B mpocTpancTBe. Cl0’KeHNE U BBIYUTAaHUE BEKTOPOB. Y MHO)KEHHE
BEKTOpa Ha uucio. PasnoxeHue BekTOopa Mo TpEM HEKOMILIaHapHbIM BekTopam. IIpaBumiio
napajuienenunena. Pemenne 3amay, CBI3aHHBIX ¢ IPUMEHEHUEM NIPaBUII IEHCTBUM C BEKTOPAMHU.
IIpsmMoyronbHas cucrema KOOpAHMHAT B mpocTpaHcTBe. KoopamuHarel BekTopa. Ilpocreimme
3aJaud B KOOpJAMHATax. Yroia Mexay BekTopamu. CKkalsipHOEe NpPOU3BEICHHE BEKTOPOB.
Bbruncnenue yriioB Mexay HOpsIMBIMH U IJIOCKOCTSMHU. KOOpIMHATHO-BEKTOPHBIM MeTOA MHpu
pEeIIeHNU T€OMETPUYECKUX 3a/1ay.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yabTaThl OCBOEHHS IporpamMmbl ydeOHoro mnpeamera «MaremMaTHKa»
XapaKTEepPU3YIOTCA:

I'paxxnanckoe BocnuTanmue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW MO3UIMM OOydaroulerocs Kak aKTHBHOIO U
OTBETCTBEHHOI'0 YJICHa POCCUICKOro OOILIECTBa, MPEJICTABICHUEM O MAaTEMAaTUYECKUX OCHOBAaX
(YHKLMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBJIECHHUH, MpPOLENYp TIPakAAaHCKOrO OOIecTBa
(BBIOOpBI, ONMPOCHI M Mp.), YMEHHEM B3aUMOJEHCTBOBaTh C COLMAJIbHBIMU HMHCTUTYTaMU B
COOTBETCTBUH C UX (QYHKIMAMU M Ha3HAUCHUEM.

IIaTpuoTnyeckoe BocIMTAHHE:

c(OpMUPOBAHHOCTBIO POCCUNCKOMN IPa’KJaHCKON UACHTUYHOCTH, YBAXKEHHUS K POLLIIIOMY U
HACTOALIEMY POCCUHCKON MaTEMAaTUKH, LICHHOCTHBIM OTHOIIEHUEM K JIOCTH)KEHUSIM POCCUNCKUX
MaTEMAaTUKOB M POCCUICKOM MAaTeMaTU4YeCKOW LIKOJBI, K MCIIONb30BAHUIO 3TUX JOCTUKCHUN B
JPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAaHMEM JyXOBHBIX LEHHOCTEH pOCCHICKOro Hapoaa; CcHOpPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHMSI, CBA3aHHOIO C MPAaKTUYECKUM IPUMEHEHUEM
JOCTH>KECHUM HAyKU U JIEATEIBbHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOTO BKJIANa B IIOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEUIeHUH, pacCyX AEeHUH; BOCIPUUMUYUBOCTHIO K
MaTEMaTUYECKUM acCIEKTaM Pa3JInYHbIX BUAOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHSATh MaTeMaTH4YecKHe 3HaHUs B HHTEpecax
310poBOTO U Oe3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHMEe, cOAaTaHCUPOBAHHBIM PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JEATEIBHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM LEHHOCTH TPYAOIIOOUS; MHTEPECOM K Pa3IHUHBIM
cdepam mpoecCHOHATBHON JIeATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIIOKEHHUSIMH,
YMEHHUEM COBEpILATh OCO3HAHHBIN BBIOOp Oyayliel mpodeccu U peaan3oBbIBaTh COOCTBEHHBIE
’KU3HEHHbIEC IIJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBHIO K MAaTeMaTH4YecKoMy OOpa3oBaHHUIO U
caM000pa30BaHuUIO Ha MPOTSKEHUH BCEH AKU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B pEIICHUN
MPAKTUYECKHX 3a7[a4 MaTeMaTH4eCKOil HalpaBiIeHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO HKOJIOTMUYECKOW KYJIbTYPhI, NMOHUMAHHEM BIUSHUS COLMAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE NPUPOJHOW M COLMAIBHOM Cpefbl, OCO3HAHUEM
r100aNbHOTO — XapakTepa OKOJOTMYECKHMX  IpoOJieM; OpHEHTalue Ha  NpUMEHEHHE
MaTeMaTHYECKUX 3HAHWUHN Ui PEeLIeHUs 3a/ad B 00JIACTH OKPY)KAIOLIEH Cpenbl, MIaHUPOBAHUS
IIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIS OKPYKAIOIIEN CPEIBL.

IleHHOCTH HAYYHOI'0 O3HAHMA:



c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHOW MPAKTHKH, TOHUMAHUEM MaTeMaTUYecKOW HAayKH Kak chepbl
4eJI0BEYECKOM JIeATEIbHOCTH, 3TANlOB €€ Pa3BUTUS U 3HAYMMOCTH JJISl pa3BUTHS [IMBUIIM3AINM;
OBJIA/ICHUEM S3bIKOM MAaTEMAaTUKU U MaTEMATUYECKON KyJIbTYpOH KaK CpeACTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYILECTBIIATH MPOEKTHYIO U MCCIEI0BATENBCKYIO IEATEIbHOCTh MHIUBUAYAJIHHO
U B TpYIIIIE.

METANPEAMETHBIE PE3YJIBTATHI

MetanpeameTHbIe pe3yiabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeamera «MaremaTrukay
XapaKTepU3YIOTCS  OBJAQJCHHEM  YHUBEPCAIBHBIMH  HO3HAGAMENbHbIMU  OeliCneUsmuU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNAMUSHbIMU
OelcmeusIMu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECco8 obyyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3zoBble Jioruyeckue eiicTBUSA:

BBISIBJISITH M XapaKTE€PHU30BaTh CYIIECTBEHHbIC MPU3HAKKM MAaTEMaTHUECKUX OOBEKTOB, MOHATHUH,
OTHOIICHWIA MEXAy HOHATUSAMH, (OPMYIHPOBATH ONPEACICHUS TOHITUN; YCTaHABJIHUBATH
CYIIECTBEHHBIA MPU3HAK KJIacCU(PHUKAIIUN, OCHOBAHUS JUIsi 0000IIECHUSI U CPABHEHUS, KPUTEPUU
MPOBOAMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYIUPOBaTH W MNPEOOpPa3OBHIBATH CYXKACHUS: YTBEpAUTENbHBIE U
OTpHIIATENbHbIE, €IMHUYHBIE, YACTHBIE U 00IIME; YCIOBHBIE;

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MPOTHUBOPEUHs B (paKTaX, JaHHBIX,
HAOJIOICHUSAX M YTBEP)KACHUAX; TpEeIIaraTh KPUTEPUH ISl BBISBICHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYUH;

JIeNaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTHMKH, MACIYKTUBHBIX U HHAYKTUBHBIX
YMO3aKITIIOYeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

IIPOBOJIUTH CaMOCTOSITEIBHO JIOKA3aTEIbCTBA MATEMAaTHYECKHX YTBEPXKACHHUU (TIpSMBbIE U OT
MPOTUBHOTO), BBICTPAWBAaTh AapPTyMEHTAIUIO, TIPUBOIAUTH MPUMEPHl H  KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHS U BBIBOJIBI;

BbIOMpaTh crnoco0 pelieHuss yueOHOW 3a/ladyu (CpaBHUBATh HECKOJBKO BapHAHTOB pELIEHUS,
BHIOMPATh HANOOJIEE TTOIXOASIIHIHA ¢ YIETOM CAMOCTOATEIBHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBble ucciiefoBarebcKue 1eiCTBUS:

UCTIOJIB30BaTh BOIPOCHI KaK HCCIIEAOBATEILCKANH HMHCTPYMEHT MO3HAHUS; (OPMYIHPOBATH
BOTIPOCHI, (UKCHUPYIOIIHE NPOTHBOpEYHE, NpoOJIeMy, YCTaHABIMBATH HCKOMOE W JIaHHOE,
(bopMHpOBATH THITOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UITHIO, MHEHHE;

MIPOBOJIUTH CAMOCTOSITEIIEHO CIUTAHUPOBAHHBIM SKCIIEPUMEHT, HCCIIEIOBAHNE 110 YCTaHOBIICHUIO
0COOEHHOCTEH MaTeMaTH4ecKoro OOBEKTa, SIBJICHHS, MpPOIECcCa, BBISIBICHHIO 3aBHCHMOCTEH
MEXIy 00BEKTaMH, SIBIICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENIbHO (OpMYyIUPOBaTh O000OIIEHUS M BBIBOABI IO pe3yJlbTaraM MPOBEAEHHOIO
HaOJI0IeHUS, UCCIIEIOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTH MOJIyY€HHBIX PE3yJIbTaTOB, BHIBOJOB U
00001IeHN;

MIPOrHO3UPOBATh BO3MOXHOE PAa3BUTHE IMpOIlEcca, a TaKKe BbIIBUraTh MPEANOJIOKEHUS O €ro
pPa3BUTUU B HOBBIX YCIIOBUSIX.

Patora ¢ undopmaunmeii:



BBISBIIATh Ae(PUUUTH MHGOpPMALMK, TAHHBIX, HEOOXOMUMBIX IJs OTBETa HAa BOIPOC U JJIA
pEILIEHNUs 3a]a4H;
BbIOMpPATh UH(OPMALIMIO U3 UICTOYHUKOB Pa3IMYHbIX TUIIOB, aHAJIU3UPOBATh, CHCTEMATU3UPOBATh
U MHTEPIIPETHPOBATh UH(OPMALIMIO Pa3IMYHBIX BUJOB U (JOPM IIPEICTABICHMS;
CTPYKTYPUPOBaTh MH(POPMALNIO, MPEICTABIATh €€ B pa3IMuHbIX (opMax, WILIFOCTPUPOBATH
rpaduvecKu;
OLIEHUBATh HAAEKHOCTH HH(OPMAIMH IO CAMOCTOSATENBHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvnvie KOMMyHUKamuenvle Oelicmsus, obecneyusaiom cQopmuposaHHOCb
COYUANbHBIX HABLIKOG 00YUAIOUUXCA.

O0menue:
BOCIIPMHUMATh U (POPMYIIMPOBATh CYX/IEHUS B COOTBETCTBUU C YCIOBUSAMH U LENISMHU OOIIECHUS;
SCHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MMCbMEHHBIX TEKCTAX, 1aBaTh
MOSICHEHHUSI 110 XO/1y PELIeHUs 3a/1a4l, KOMMEHTHUPOBATh MIOJyUEHHBIH PE3yIbTaT;
B X0J1¢ 00CYKICHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1a€MON TeMBI, TPOOIIEMBI, peIIaeMOi
3a/1a4M, BBICKA3bIBATh WJIEH, HALIEJICHHbIE HAa MOUCK PEIIECHHUS; COIOCTABIATh CBOM CY)KIEHUS C
CYKICHUSIMHM JIpYTMX YYaCTHMKOB JMayora, oOHapyKMBaTh pa3jiMuule M CXOJCTBO IMO3ULMI; B
KOPPEKTHOH (popme hopMyIHpOBATH Pa3HOTIACHS, CBOM BO3PAKECHUS;
IPEICTaBISITh PE3YyNbTAaThl PELICHUS 3aJauyd, OKCIEPUMEHTA, HCCIEJOBaHMs, IPOCKTa;
CaMOCTOSITENIHO BBIOMPATh (POPMAT BBICTYIUICHHS € YIETOM 3aa4 MPE3CHTAUU U OCOOCHHOCTEH
ayJIUTOPUHU.

CoTpyanunuecTtBo:
MOHUMATh U MCTI0JIb30BaTh IPEUMYIIIECTBA KOMaH/IHOW M MHUBHU1yaJIbHON pabOThl IPU PELICHUN
yueOHBIX 3aJay; MPUHUMATh LE€Jb COBMECTHOH JeATEIbHOCTH, IUIAHUPOBATH OpPraHU3aILUI0
COBMECTHOM pabOThI, pacHpelensaTh BHIbI paboOT, J0roBapUBaThCs, OOCYXAaTh Ipolecc U
pe3yibTatr paboThl; 0000I1aTh MHEHUS! HECKOJIBKHX JIFOJICH;
y4acTBOBAaTh B IPYNIOBBIX (popMax paboTel (00Cyxk1eHHs, 0OMEH MHEHHH, «MO3TOBBIE IITYPMbI»
Y UHBIE); BBIMOJIHATH CBOIO YaCTh paOOThI M KOOPIMHUPOBATH CBOU AEUCTBUS C IPYTUMH WIEHAMU
KOMaH[Ipl; OLEHMBAaTh KauyeCcTBO CBOEro BKJIaga B OOWMI NPOAYKT MO KPHUTEPHSM,
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecynamusnsie oeticmeus, obecneuusaiom hpopmuposanue cmoici08bix
YCMAHOB0K U HCUSHEHHBIX HAEbIKOE IUYHOCHIU.

Camoopranusanus:
COCTaBJISITh TUIaH, AITOPUTM pEIICHUs 3a/1a4k, BHIOMPATh CIOCO0 peleHus ¢ yuéTomM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapUaHTHI pelIeHuH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb:
BJIa/IETh HABbIKAMU IO3HABATEJIbHOM peQUIeKCMH KaK OCO3HAHUS COBEpILIAEMbIX JEHCTBUN U
MBICIUTENBHBIX MPOLIECCOB, UX PE3YIbTATOB; BIAJAETh CIIOCOOAMU CAaMOIPOBEPKH, CAMOKOHTPOJIS
IIpoLecca U pe3yJibTaTa pelICHUs] MaTeMaTHYeCKON 3a/1a4H;
IIPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTH ITPH PEIIEHUH 33Ja4H, BHOCUTh KOPPEKTHBBI
B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIHCTB, JAHHBIX, HAHJIEHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEH;



OILICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEIH U YCIOBHIM, OOBACHATh MPUUUHBI TOCTUKEHUS WU
HEJOCTH)XCHUS PE3YyJIbTaTOB AEATEILHOCTH, HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY IPUOOPETEHHOMY
OTIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIIACC

OnepupoBaTh NOHATUAMU: TOUYKA, IPAMasi, INIOCKOCTb.

[TpyuMeHsTh aKCHOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX NPU PEIICHUU F€OMETPUUECKUX
3ajay.

OnepupoBaTh MOHATHSMHU: MNAPAVIENBHOCTh U MEPHEHIAUKYISIPHOCTh HPSIMBIX U
IIJIOCKOCTEM.

KnaccugunupoBars B3auMHOE pacloIokKeHNe NPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTb NOHATHUAMHU: JIBYTPAaHHBIM Yroj, TpaHM JABYIPaHHOTO Yyria, pedpo
JBYTPaHHOIO yIJia; JUHEHHBINA yrojl ABYTPaHHOTO YIJIa; TpajycHas Mepa JBYrPaHHOIO yria.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHMK, BBIMYKJIbIH M HEBBIMYKJIbI MHOIOIPAaHHUK,
3JIEMEHTBHl MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHHUK.

Pacrio3HaBaTth OCHOBHBIE BUJbl MHOTOIPDAaHHUKOB (IHMpaMuja; npusMma, NpsMOYIrOJIbHBIN
napasuienenumnes, Kyo).

KnaccupunupoBarb MHOTOrpaHHUKHM, BBIOMpass OCHOBaHUS I KiaccU(UKaLUu
(BBIMYKJIbIE W HEBBINYKJIble MHOTOTPAHHUKHU; IPAaBUJIbHBIE MHOTOTPAaHHUKHU; TMpsMbIE U
HaKJIOHHBIE IPU3MBI, MTApaJUIEIICTIUIIE/IbI).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB.

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

Ctpouth ceuyeHuss MHOTOTPAHHUKOB METOJIOM CJIE€JIOB, BBIIOJHATH (BBIHOCHBIE) IIOCKHE
YepTEekH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemiate 3a1aun Ha HAXOXIEHUE FEOMETPUUECKUX BEMUYUH 110 00pa3lam WiH alropuTMam,
IIPUMEHSISI U3BECTHBIE AHAJMTUYECKHE METOABI NPU PEIIEHUU CTaHAAPTHBIX MATEMaTHYECKHUX
3a/1a4 Ha BBIYHCIICHUE PACCTOSHUNA MEXIY IBYMs TOUKAMH, OT TOUKH O MPSMOW, OT TOUKH 1O
IUIOCKOCTH, MEXAY CKPEIINBAIOIUMUCS IIPSIMBIMHU.

Pemats 3a1aun Ha HaXOX/I€HNE T€OMETPUYECKUX BETMYMH 110 00pa3liaM Wi aJrOpUTMaM,
MIPUMEHSISI U3BECTHBIE AHATMTUYECKHE METObl NMPHU PEIICHUU CTaHAAPTHBIX MaTEeMaTHYECKUX
3aJa4 Ha BBIYMCIIEHHWE YIJIOB MEXIY CKPEUIMBAIOUIUMUCS NPSIMBIMH, MEXIy NpIMON U
IJIOCKOCTBIO, MEXKY IIOCKOCTSIMU, IBYTPaHHBIX YTJIOB.

Boruucnare 00bEMBI U TUIOIMIAN TOBEPXHOCTEH MHOTOIPAaHHHUKOB (TpU3Ma, MUpaMuia) ¢
npUMeHeHHeM (pOpMyIT; BBIYUCISTH COOTHOIIECHHS MEKIY IUIOLIAIIMU ITOBEPXHOCTEH, 00bEMamMH
NOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTb NOHATUSIMH: CHUMMETPUS B IPOCTPAHCTBE; ILEHTP, OCb U INIOCKOCTh
CUMMETPUH; HEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPHI.

N3Bnekats, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH MH(OPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYECKUX (PUrypax, npecTaBICHHYIO Ha YEPTEKaxX U PUCYHKAX.

[TpumensaTs reomerpuueckue (akTbl Ui PpELIEHUs CTEPEOMETPUYECKUX  3ajad,
IPENOoNaralolliuX HECKOJIBKO IIaroB pEIIeHUs, €CIM YCJIOBUS IPUMEHEHMs 3a/laHbl B SIBHOM

dopme.



[IpuMeHATh mpocTellne NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEILICHUU CTEPEOMETPUUECKHX 3a/1a4.

[TpuBoauTh nOpHUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE M IKU3HH,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[TpuMeHsTh NOJyYEeHHBIE 3HAHUS HA INPAKTUKE: aHAJIU3UPOBAaTh peajbHbIE CUTYalluu U
NPUMEHATh  M3Y4YEHHbIE IMOHATHS B  IIPOLIECCE IIOMCKA  PEIICHUS  MaTeMaTH4eCKH
chopMyIUpPOBaHHON MPOOJIEMBbl, MOAEIUPOBATH pPEajbHbIE CHUTYallMd Ha S3bIKE T'€OMETpUH,
UCCJIEI0BATh NTOCTPOEHHBIE MOJIEIU C MCIOJIb30BAHUEM TI'€OMETPUUYECKHX IOHATUM U TEOpEM,
anmnapara ajireOpsl; peniath NpakTHYecKue 3aa4u, CBI3aHHbIE C HAXOXKACHUEM MeOMETPUUECKUX
BEJIMYMH.

11 KJIIACC

OnepupoBaTh NOHATHAMMU: LIUIUMHPUYECKasi IOBEPXHOCTh, 00Pa3yIOIINe LIUIMHIPUYECKON
IOBEPXHOCTH; LMWIMHJP; KOHUYECKas IOBEPXHOCTh, 0Opa3yrollMe KOHUYECKOH MOBEPXHOCTH,
KOHYC; cheprueckasi IOBEpXHOCTb.

PacniozHaBaTh Tena BpaeHus (UIMHIDP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TEJl BpalllEHUS.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Bbruucnate 00bEMBI UM TUIONIAAM TOBEPXHOCTEH Ted BpallleHUs,, FeOMETPUYECKUX Tel C
npUMEHEeHHEM (OpMYIL.

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

BBIUUCIIATE COOTHOLIEHUS MEXY TUIOIIAAsIMH TOBEPXHOCTEN M 00bEMaMU IOJJOOHBIX TEJI.

N300paxarh u3yyaemble (UIYpbl OT PYKM M C IPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) MJIOCKUE YEPTEXKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHHUSI T€J BPaIlCHHUS.

N3BnekaTb, HHTEPIPETUPOBATh U MPEOOPa30BBIBATE MH(POPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpruuecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINOMHATE AEWCTBUS CIOXKEHHUS BEKTOPOB, BHIYMTAHUS BEKTOPOB U YMHOKEHUSI BEKTOPA
Ha YKCI0, O0BSICHAThH, KAKUMHU CBOMCTBAMU OHH 00J1aJatoT.

[IpuMeHATh MpaBUIIO MapasuIeNICNIIE A,

OnepupoBaTh MOHATUSAMHU: JI€KAPTOBBI KOOPJIMHATHI B IMPOCTPAHCTBE, BEKTOP, MOJIYJb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, Yrojl MEXKIY BEKTOpaMH, CKaJspHOE
IIPOU3BENIEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTe cymMMy BEKTOpOB M IIPOM3BEIEHUE BEKTOpA HA YUCIIO, YTOJI MEXIY BEKTOpPaMH,
CKaJISIpPHOE MPOM3BEECHHUE, PACKIIAIbIBaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpIMHAT.



[lpuMeHATh TeoMeTpUYecKhe (akThl JJIsl PEUICHUS CTEPEOMETPUYECKUX 3ajad,
nmpeamnojgaratomux HECKOJIBKO IaroB pCIICHHA, C€CJIN YCJIOBHA NPUMCHCHUSA 3aJlaHbl B SIBHOU
dopme.

Pemrate mpocreiiiine reOMETpUUCCKUE 3a/1a4l HAa TIPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO
MeTo/a.

Pemarh 3agaun Ha JOKa3aTEIbCTBO MAaTEMATUYECKUX OTHOUICHUH W HaXOXKICHHUEC
reOMETPUYECKUX BEIMYHMH MO0 00pas3iiaM WM alrOpUTMaM, HPUMEHsS W3BECTHBIC METOJbI MPH
pEIICHUH CTaHIAPTHBIX MATEMaTHYCCKUX 33/1a4.

[IpuMeHATh MPOCTEHIINEe MPOrpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUCCKUX 3a/1aY.

IIpuBoauTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJE H IKHU3HH,
pacro3HaBaTh MMPOSBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

IIpuMeHATh NOJIy4EHHBIE 3HAHMS HA IPAKTUKE: aHAIU3UPOBATh PEAJIbHBIC CUTyalud U
OPUMEHATh  M3YYCHHbIE TMOHATHS B  MPOLECCe TOUCKA  PEHICHHS  MaTeMaTHYCCKH
copMyIHMPOBaHHON MPOOJIEMBbI, MOAEIMPOBATh peEalbHbIC CHTYyal[id Ha SI3bIKE I'€OMETpPHUH,
UCCIIeI0BaTh MOCTPOCHHBIE MOJEIN C HMCIOJIh30BAHHEM TI'€OMETPHUCCKHX TOHSITHH M TEOPEM,
ammapara anreOpbl; peniath MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHHEM FeOMETPHYCCKUX
BCJIIMYHH.



IV. TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
No 11/ HaumeHoBaHue pa3/iesioB U TeM Koanuecrno yacos dueKkTpoHHbIE (LM POBbLIE)
) NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PecypChl
bu6nmoreka [IOK
. Beeetiite B CTEpeOMETPHIO 10 https://m.edso0.ru/1c209e37
2 [IpsitMbIe 1 IIOCKOCTH B MPOCTPAHCTRBE. 12 bubnmnoreka HOK
[MTapanaenbHOCTh IPSAMBIX M IUIOCKOCTEMN https://m.edsoo.ru/1c209e37
3 [lepnieHAMKYASAPHOCTD MPSMBIX U 12 bubnuotexa [HOK
IUIOCKOCTEHN https://m.edso0.ru/1c209e37
4 Vel MeXy NPSIMBIMU U IJIOCKOCTSIMU 10 bubnmorexa LIOK
AV TP https://m.edso0.ru/1c209e37
bubnnoreka IIOK
5 M 11
HOTOTPATHIIH https://m.edso0.ru/1c209e37
. bubmuorexa [JOK
0 OOBEMBI MHOTOpAHHHIKOD o https://m.edso0.ru/1c209e37
7 [loBTOpEHME: CEUEHUSI, PACCTOSIHUS U YTJIbI 4 bubmmorexa LIOK
P ’ P - https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

duaekTpoHHble (LM(poBbHIE) 00pa3oBaTebHbIE

Ne i/
NporpaMmabl Bceero pecypchl

1 Tena BpareHus 12 bubmmoreka [{OK https://m.edsoo.ru/1c209e37
OOBEMBI TET 5 bubmmoreka ITOK https://m.edsoo.ru/1c209e37
B

3 CICTOPBL 1 KOOP/IMHATEL B 10 bubmmoreka [{OK https://m.edsoo.ru/1c209e37
MMpOCTPAHCTBEC
IT 000

4 OBTOPEHHE, 000 meHIfe’ 7 bubnuoreka I{OK https://m.edsoo.ru/1c209e37
cucreMaru3danus 3HaHUN

OBHIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34



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

V.

INOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne ni/n

Tema ypoka

OcHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA, IPSIMasi, IIIOCKOCTh, MPOCcTpaHCcTBO. [IpaBuna
M300paKeHHs Ha PUCYHKaX: N300pakeHUs IJI0OCKOCTEH, MapalieNIbHbIX MPSIMbBIX (OTPE3KOB),
CepeIuHbl OTpe3Ka

Ilonstus: MNEPECCKArOMUECA IMIOCKOCTH, IICPCCCKAOMUCCH IIPpAMas U IIJIOCKOCTb

KoanyecTBO 4acos

Bcero

IlonsTus: MEPECCKaArOIMECA IMIIOCKOCTH, IEPCCCKAIOINEC IpsAMas U IMJIOCKOCTh

3HAKOMCTBO C MHOI'OI'paHHUKaMH, I/I306pa)KCHI/Ie MHOTI'OT'PpaHHUKOB Ha pUCYHKaAX, Ha
MMPOCKIHUOHHLIX YCPTECIKAX

HavanbHble cBesieHust 0 Kyoe U mupamuie, ux pasBEpPTKU U Moaenu. CedeHnss MHOTOIpaHHUKOB
HauanbHble cBeieHus 0 Ky0Oe u nupamuje, ux pa3BePTKU U Mojenu. CedeHuss MHOTOIpaHHUKOB

[TonsTne 06 aKCHOMAaTUYECKOM ITOCTPOSHUH CTEPEOMETPHUN: AKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

[TonsiTHE 006 aKCMOMAaTUYECKOM MTOCTPOECHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

[ToHsiTHE 00 aKCHOMATHYECKOM MOCTPOCHUU CTCPECOMCTPUN: AKCUOMBI CTCPCOMETPUHN U
CIICACTBHUA U3 HUX

10

[TonsiTHE 06 aKCMOMAaTUYECKOM ITOCTPOCHUU CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

11

12

Bzanmuoe PACIIOIOKCHHUEC MIPAMBIX B ITPOCTPAHCTBE: IEPECCKAOIIUECCH, ITapaJIJICIIBHBIC 1
CKPCIIUMBAIOIIHECS IPAMBIC

HapaJ'IJ'ICJIBHOCTB MMpsAMBIX U ILIOCKOCTEH B MMPOCTPAHCTBE: MAPAJUICIILHBIC IIPAMBIC B
MMPOCTPAHCTBE; MApAJUICIIbHOCTDb TpéX MMpsAMBIX

13

[TapayieabHOCTB MPSIMBIX M IUIOCKOCTEW B MPOCTpaHCTBE: [lapaminensHOCTh NpSAMON U IIJIOCKOCTH




14 VYIu1bl ¢ COHANPABICHHBIMUA CTOPOHAMH 1
15 YToa Mexay IpsIMbIMH B IPOCTPAHCTBE 1
16 Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE 1
17 [TapamienbHOCTB MIIOCKOCTEM: MapasuiesibHbIE IIOCKOCTH 1
18 CBoiicTBa mapaylIeIbHBIX TIIOCKOCTEH 1
19 [Ipocreiinme mpocTpaHCTBEHHBIE PUTYPHI HA TUIOCKOCTH: TETPadIp, KyO, mapaiesienume;] 1
20 [TocTpoenue ceueHuit 1
21 [TocTpoenue ceuenuii 1
99 Kontponbnas pabota nmo teme "lIpsmble u mockocTy B mpocTpancTse. [lapamiensHoCTh NPsSMBIX 1
U T10cKoCcTen"
23 [eprieHAUKYIAPHOCTH MPSMOH ¥ IJIOCKOCTHU: TIEPIICHIUKYIISIPHBIE IPSIMBIEC B TPOCTPAHCTBE 1
24 [Tpsimble mapanienbHble U NePIEeHANKYISIPHBIE K TUIOCKOCTH 1
25 [psiMble mapasienbHbIe U MEPIEHIUKYISPHBIE K TUIOCKOCTH 1
26 [Tpu3Hak neprneHIuKyIIPHOCTH MPSIMON U TIOCKOCTH 1
27 [Tpu3Hak neprneHANKYIIpHOCTH MPSIMOM U IIIOCKOCTH 1
28 Teopema o TpsMOIi IEPIICHANKYIISIPHOH IJIOCKOCTH 1
29 Teopema o psAMON NEPIEHANKYIISIPHON IIIIOCKOCTH 1
30 Teopema o TIpSIMO¥ TIEPIICHANKYISIPHON TUIOCKOCTH 1
31 [TepnieHIUKYNSAp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSAMOH 10 1
IJIOCKOCTH
39 [eprienaAMKyYISAp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH JIO TNIOCKOCTH, PACCTOSTHUE OT MPSIMOM 110 1
TUTOCKOCTH
33 [leprienaAuKyNAp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSAMOM 710 1
TUTOCKOCTH
34 [leprienaAuKynAp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 710 1

IIJIOCKOCTH




35 VYrael B IPOCTPAHCTBE: YTOJI MEXAY MPSIMOM U IIJIOCKOCTHEO 1

36 JIByrpaHHBIN yroJi, TMHEHHBIN YroJl ABYTPaHHOTO yIia 1

37 JIByrpaHHbIN yroJj, JUHEHHBIN yroj ABYIPaHHOIO yria 1

38 [lepneHIMKyYISIPHOCTD MJIOCKOCTEN: IPU3HAK NEPIEHAUKYISIPHOCTH IBYX INIOCKOCTEN 1

39 [TepnieHAUKYIAPHOCTD MJIOCKOCTEN: MPU3HAK NEPIEHIUKYISIPHOCTU ABYX IJIOCKOCTEN 1

40 [leprieHIMKYIAPHOCTD INIOCKOCTEN: IIPU3HAK MEPIICHAUKYIIIPHOCTH IBYX IUIOCKOCTEH 1

41 Teopema o TpEx MepHEHANKYIIAPAX 1

42 Teopema o Tpéx neprneHANKyIIpax 1

43 Teopema o Tpéx meprneHANKYIIpax 1

44 KonTtponpsHas padora no Temam "[leprneHaAuKYISIpHOCTD TPSMBIX M TUIOCKOCTEH" 1 "Y TIIBI MKy 1
IPSIMBIMU U TIOCKOCTSIMH"

45 [ToHsATHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHHKA, BBIITYKJIbIC U HEBBITYKJIbIE 1
MHOTOTPaHHUKH; pa3BEPTKAa MHOTOIPaHHUKA

46 [Tpu3ma: N-yroabHast Ipu3Ma; paHu U OCHOBaHMS IPU3MBI; IIPsIMast U HAKJIIOHHAS TIPU3MBI; 1
OOKOBas U MOJTHAsI TOBEPXHOCTb MPU3MBbI

47 [Tapamienenunen, NpsIMOYTOJIbHBIN NApAJUIEIIEIIUIIET U €r0 CBOWCTBA 1

48 [Tupamupa: N-yroapHas NupaMuia, TpaHU U OCHOBAHUE NMUPAMUIbl; OOKOBAst U MOJTHAS 1
MOBEPXHOCTh MMPAMM/Ibl; IPABUJIbHASA U YCEUEHHAs TUPaMUIa

49 [IpaBunbHBIE MHOTOTPAHHUKH: IOHSATHE MPAaBUILHOIO MHOTOTPaHHMKA; IPaBUJIbHAS MpU3Ma U 1
NpaBUIbHASA MUPAMU/IA; IPABUIIbHAS TPEYTroJlbHAs MUpaMU/Ia U MPaBUIbHBIN TeTpasap; KyO

50 [IpencraBnenue o NpaBUILHBIX MHOTOTPAaHHUKAX: OKTad/Ip, TOAEKAdP U UKOCADIP. 1

51 CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOUKH, IPSIMOMN, TNIOCKOCTH. DJIEMEHTBI 1
CUMMETPUHU B IMpaMHIaxX, Napajjienenuneax, NpaBuIbHbIX MHOTOTpaHHUKAX

52 Boruncnenue 3eMeHTOB MHOTOTPaHHUKOB: pEOpa, AMArOHAH, YIJIbI 1

53 [Tnomans O0KOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTU MPSMON MPU3MBI, TUIOIIAAb OCHOBAHHH, 1

TeopeMa 0 GOKOBO MOBEPXHOCTH MPSIMOM MPU3MBI




[Tnomans OOKOBOI MOBEPXHOCTH U MIOBEPXHOCTH MPABUIILHON MUPAMHUIBI, TEOpEMa O TUIOMIAAN

>4 OOKOBOI TOBEPXHOCTH YCCUEHHOHN MUPAMHU/IBI 1
55 KonTtponpHas padora no Teme "MHOrorpaHHUKHN" 1
56 [Tousitre 06 06bEME 1
o7 O06BEM nupamMuIb1 1
58 O0BEM TUpamMu bl 1
59 O06BEM nupamMuIb1 1
60 O0BEM TUpaMu bl 1
61 O06BEM IpU3MBI 1
62 O0BbEM TPU3MBI 1
63 O0BEM pu3MBI 1
64 Kontponbnas pabota no reme "OObEMBI MHOTOTPAaHHUKOB" 1
65 [ToBTOpenue, 06o0IIEeHNE cucTemMaTn3anus 3HaHui. [locTpoeHne cedeHnii B MHOTOTpaHHUKE 1
66 [ToBTOpenue, 0600IICHNE CI/IC;FeMaTI/IBaI_[I/I}I 3HaHWi. BeuuciieHne paccTossHUN: MEXIY ABYMS 1
TOYKaMH, OT TOYKH JIO TPSIMOH, OT TOYKH JI0 TUIOCKOCTH, MEXKY CKPEIIHBAOIIUMHUCS MPSIMBIMH
67 HToroBas KOHTpOJIbHAsA paboTa 1
[ToBTOpenue, 0600IIEHNEe cucTeMaTr3aIus 3HaHU. Beruncienue yrios: MexIy
68 CKPEIIUBAOIIUMUCS MPSIMBIMH, MEXKIY TPSIMON U TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB, YTIIOB MEXIY 1
TUTOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




11 KJIACC

Koan4gecTBO 4acoB

Ne i/ Tema ypoka
Bcero

1 Cdepa u map: neHTp, paanyc, AMaMeTp; IUIOIIAIb TIOBEPXHOCTH cepbl 1

5 B3aumHoe pacnonoxenne chepsl U TUIOCKOCTH; KacaTeabHas IIIOCKOCTh K cepe; mIomain 1
cepsl

3 N3o6paxenue chepsl, mapa Ha mnockoctu. CeyeHus mapa 1

4 [unuaapudeckas MOBEPXHOCTh, 00pa3yIOIIHNe MIHHIPHICSCKON TTOBEPXHOCTH, OCh 1
UWIMHIPUYECKON TTOBEPXHOCTH

5 Hunuaap: ocHOBaHUS B OOKOBAs IOBEPXHOCTH, 00pa3yroMIasi U OCh; IUIOMIA s> OOKOBOM H MOJIHOM 1
MTOBEPXHOCTHU

5 N3o06paxenne nunuHapa Ha miaockoctu. PazsépTka nunuuapa. CedeHust TUIMHAPA (ITI0CKOCTHIO, 1
napajyuiebHON UITH NepIeHAUKYISIPHON OCH IIMIIUHPA)

; Konnueckast moBepxHOCTh, 00pa3yrolme KOHUYECKOU MOBEPXHOCTH, OCh M BEPIIMHA KOHMYECKOM 1
MTOBEPXHOCTHU

8 Konyc: ocHOBaHue 1 BepinHa, 00pa3yrolasi U OCh; IJIOMIAlb OOKOBOM U MOJTHOM MOBEPXHOCTH 1

9 VY ced€HHBIN KOHYC: 00pa3yrolue 1 BBICOTA; OCHOBAHUS U OOKOBas MOBEPXHOCTH

10 N3o0pakenune KkoHyca Ha MIIOCKOCTH. Pa3BépTka konyca. Cedenust KoHyca (IJI0CKOCTBIO, 1
MapajuIeIbHON OCHOBAHHIO, U TDIOCKOCTBIO, TIPOXO/ISIIEH Yepe3 BEPIINHY)

11 KoMb6unanus ten BpaieHus: © MHOTOTPaHHUKOB 1

12 MHororpaHHHK, OITUCAaHHBIN 0K0JI0 chepsl; chepa, BIMCaHHAS B MHOTOTPAHHHK HITH B TEJIO 1
BpaIICHUS

13 [Tonsitue 06 06pEMe. OCHOBHBIE CBOWMCTBA O0OBEMOB TEI

14 O0BEM UIMHIIpa, KOHYCa

15 O06bEM mapa u wiomaask cheps 1




[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOMICHUSI MEXKAY IUIOLIAIIMU TIOBEPXHOCTEH, 00bEMaMu

16 1
MOIOOHBIX Te

17 Konrtponsnas padora no remam "Tena Bpamenus" u "O6bemsl Ten" 1

18 BekTop Ha MJI0CKOCTH ¥ B IPOCTPAHCTBE 1

19 CrnosxeHue 1 BBIYUTAHUE BEKTOPOB 1

20 YMHOXEHHE BEeKTOpa Ha YHCIIO 1

21 Pa3noxxeHne BekTopa 1o TpéM HEKOMILIaHapHbIM BekTopaM. [IpaBuio napamienenuneaa 1

22 Pemenue 3anay, cBSI3aHHBIX C IPUMEHEHHEM IIPABUII JCHCTBHUI ¢ BEKTOpaMH 1

23 KoopauHaTHO-BEKTOPHBIN METO/I IIPU PELICHUN T€OMETPUUYECKUX 3a/1a4 1

24 [IpsimoyronbHas cucTeMa KoopAUHAT B ipocTpancTBe. Koopaunate! BekTopa. [Ipocreiimine 1
3aJla4¥ B KOOpIWHATAX

25 VYron mexay Bekropamu. CKallsipHOE IIPOU3BEAECHNE BEKTOPOB 1

26 Boruncnenue yrioB Mexy NPSIMbIMU U IUIOCKOCTSIMU

27 KontponbHas padota nmo Teme "BeKTopsl 1 KOOpAWHATHI B IPOCTPaHCTBE" 1

28 [ToBTOpEeHue, 060061IeHNE U crucTeMaTH3alus 3HaHui. OCHOBHbIE PUTYPBI, (PAKThI, TEOPEMBI 1
Kypca IJIaHUMETPUU

29 IToBTOpenue, 00o0IeHNE U cucTeMaTH3alys 3HaHui. OCHOBHBIE (DUTYPBI, (HAKThI, TEOPEMBI 1
Kypca IJIaHUMETPUU

30 [ToBTOpEeHmEe, 06001IeHNE U cUCTeMaTH3alusl 3HaHUW. 3ajaui IUTAaHUMETPUH U METOJIbI UX 1
peleHus

31 [ToBTOpEeHME, 006001IeHNE U cUCTeMaTH3alus 3HaHUW. 3ajaui IUIAaHUMETPUH U METOJIbI UX 1
pelieHus

39 IToBTOpenue, 0000IIeHNE U cucTeMaTH3alys 3HaHui. OCHOBHBIE (DUTYPBI, (DaKThI, TEOPEMBI 1
Kypca CTEpEOMETPUN

33 WroroBast KOHTpOJIbHAS paboTa 1

34 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3ALMS 3HAHU I

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







VI.

MMPOBEPSAEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIIACC
Kox .
IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOM
MpPOBEPsIeMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero o0pasoBaHus
pe3yJibTaTa
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, NPsMasi, INIOCKOCTh
79 [TpuMeHATh aKCHOMBI CTEPEOMETPUHN M CICACTBUS M3 HUX IPH PEUICHUH
' reOMETPUYECKUX 33134
73 OmnepupoBarTh MOHATHAMHU: TAPALICTBHOCTE W TEPHEHIUKYIIPHOCTD
' HPSIMBIX U IIOCKOCTEH
74 KnaccuduuupoBars B3aMMHOE pacIiojOKEHUE MPSMBIX U IUIOCKOCTEH B
' HPOCTPAHCTBE
OmnepupoBaTh MOHATHSIMU: ABYTPAHHBIN YToJl, TPaHU JABYTPAaHHOTO YTIJa,
7.5 pedpo ABYrpaHHOTO yriia, TMHEHHBIN yroyl JBYrPaHHOTO YIJIa, TpajlycHast
Mepa JBYIPaHHOTO yIiia
76 OmnepupoBaTh TMOHSATHSIMU: MHOTOTPAHHUK, BBIMYKJIBIH W HEBBITYKIIBIA
' MHOTOTPaHHUK, 2JIEMEHTHl MHOTOTPAHHUKA, TIPABMIIbHBI MHOTOTPAaHHHUK
77 Pacnio3HaBaTh OCHOBHBIE BH/bl MHOTOTPAaHHUKOB (MHMpamMuja, MpU3Ma,
' MPSIMOYTOJIbHBIN Tapajuieenunen, Kyo)
KnaccudunupoBaTb ~ MHOTOTpaHHUKHM, BbIOMpas  OCHOBaHMS  JUIA
7.8 KkJaccu(uKanuy (BHITYKIIbIE U HEBBITYKJIbIE MHOTOTPAHHUKH, IPABUJIbHbIE
MHOTOTPaHHHUKH, IPSIMbIE U HAKJIIOHHBIE MTPU3MBI, TapaJuIeIeUIIe/Ibl)
79 OmnepupoBatb TIOHSATHSIMH: CeKymiast TUTOCKOCT, CeueHHe
' MHOTOTPaHHHKOB
710 OOBACHATH MPUHIIMITEI TIOCTPOCHUS CEYEHUI MHOTOTPaHHUKOB, UCTIOIB3Ys
' METOJI CJIEIOB
CtpouTh ce4eHHsT MHOTOIPAaHHHUKOB METOJIOM CJIEJOB, BBINOJHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BbEMHBIX (HUTYD:
BUJ] CBEPXY, COOKY, CHU3Y
Pemrate 3amaun Ha HaXOXKACHWE TEOMETPUUYECKHX BEJIWYHMH MO 00pas3iam
WIM aJNropuTMaM, NPHUMEHssS H3BECTHBIE AHAIUTHYECKHE METOJbl IPH
7.12 pelIeHNH CTaHJApTHBIX MaTeMAaTHYEeCKUX 3aJad Ha BBIUYMCICHUE
paccTOSIHUNA MEXIy JBYMs TOYKAaMH, OT TOUKH JI0 MPSIMOH, OT TOYKHU O
TUTIOCKOCTH, MEX/1Y CKPEIINBAIOIIMMHUCS TPSIMBIMU
Pemate 3agaun Ha HAXOXKAECHHE T€OMETPHUYCCKUX BEIHMYUH MO 00pasiam
7.13 WIA aJropuTMaM, NPHUMEHSS HM3BECTHBIE AHAIUTHYECKHE METOJbl IPH
pelICHNH CTaHAAPTHBIX MAaTEMaTHYeCKHX 3a/ad Ha BBIYMCICHHE YIJIOB




MEXIy CKPEUIMBAIOIMMUCS INPSMBIMU, MEKIY NPSMON MU IUIOCKOCTHIO,
MEXAY IUIOCKOCTSAMH, JBYTPAHHBIX YIJIOB

7.14

Boruucasate 00BEMBI M IJIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamMuaa) ¢ IpUMEHEHUEM (OPMYJ, BEIYUCIATH COOTHOIICHUS
MEXITY MJI0ILAIMU MMOBEPXHOCTEH, o0BEMamMu MOT00HBIX
MHOT'OTPaHHUKOB

7.15

7.16

OnepupoBarTh NOHATHSAMHU: CUMMETPUS B IIPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M INIOCKOCTh CUMMETPUHU (PUTYPHI

W3Bnekarb, npeoOpa3oBbIBaTh W HHTEPIPETHPOBATH HHQPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (urypax, MpeacTaBICHHYI0 Ha
YepTexkax U pUCyHKax

7.17

[TpumensTe reomerpuyeckre (PakThl AJsl pEIICHUS CTEPEOMETPHUUECKUX
3a/1a4, IMPEANOJIAralolIuX HECKOJIBKO HIaroB pELICHMs, €CIU YCJIOBHUSA
IIPUMEHEHMs 3aJJaHbl B ABHOH (popme

7.18

7.19

7.20

[IpuMeHATH mNpoCTEHIIME NPOrPaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a]1a4

HpI/IBOI[I/ITB INpUMEPBLI MATCMATHYCCKHUX 3aKOHOMepHOCTCﬁ B IIpUpoAC U
JKHU3HH, pACIIO3HABATDb MTPOABJICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

[IpumeHsTh nOTyYEHHBIE 3HAHUS HA IPAKTHKE: aHAIU3UPOBATH peabHbIE
CUTYallMu Y IPUMEHATH U3y4YEHHBIE IOHATHS B IIPOLIECCE TIOUCKA PEILICHUS
MaTeMaTH4ecKl  C(OpPMYIMPOBAHHOM  MpOOJeMBbl,  MOJEIUPOBATh
peaJIbHbIE CUTYallUH Ha S3BIKE IN€OMETPHM, HCCIIENOBAaTh MOCTPOCHHBIE
MOJIETIH C UCIIOJIB30BAHUEM I€OMETPUUECKHX MIOHATUI U TEOPEM, arlnapara
anreOppl, pemaTh MPaKTUYECKUE 3a/ladyM, CBSA3aHHbIE C HaXOXKJIECHUEM
reOMETPUUECKUX BEJIUYUH

11 KUIIACC

Kon
NpoBepPsieMoro
pe3yabTara

6

IIpoBepsiemble npeaMeTHbIE pPe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTeIbHON NPOrpaMMbI CpeHero o01ero 06pa3oBaHus

I'eomerpus

6.1

OnepupoBaTh MOHATHAMH: LMIUHAPUYECKas MOBEPXHOCTh, 00pa3yrolne
HAJUHAPUYECKOW MOBEPXHOCTH, LMIMHApP, KOHWYECKas IOBEPXHOCTb,
oOpasylole  KOHHYECKOH  MOBEPXHOCTH, KOHYC, cdepudeckas
IIOBEPXHOCTH

6.2

Pacno3naBate Tena BpameHnus (MUIUHIP, KOHYC, cdepa u map)

6.3

OOBACHATH CIIOCOOBI MOJTyYSHUS TEJl BPALICHUS

6.4

KnaccuduimpoBaTs B3auMHOE pacmioiokeHHE Cephl U TIIOCKOCTH




6.5

OnepupoBaTh NOHATUSIMU: IIAPOBOW CETMEHT, OCHOBAHHUE CETMEHTAa,
BBICOTa CETMEHTa, LIApOBOM CJIOH, OCHOBAHHE LIAPOBOIO CJIOS, BHICOTA
LIAPOBOTO CJI0s, IAPOBOH CEKTOP

6.6

6.7

6.8

Boruucnsate 00BEMBI M IUIOLIAAM TOBEPXHOCTEW TEN  BpalleHUs,
TEOMETPHUYECKUX TeJl C MPUMEHEHHEM (PopmyIT

OnepupoBarh TOHATHSIMH: MHOTOTPAHHMK, BIHUCAaHHBIA B cdepy H
OIMHMCAaHHBIN 0KOJIO cdepbl, cepa, BOUCAHHAS B MHOTOI'PAHHUK WJIH TEJIO
BpAaIICHUS

BBIYHCIATE COOTHOIICHHSI MEXK 1Y TUIOIIA MU TIOBEPXHOCTEH B 00BEMaMu
HOIOOHBIX TeJl

6.9

N3o0paxaTs m3ydaemble (UTYpBl OT PYKH W C NMPUMEHEHHEM IPOCTHIX
YEepTEKHBIX THCTPYMEHTOB

6.10

6.11

6.12

BoinonHATe  (BBIHOCHBIE) IUIOCKHE YEpPTEXKH M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUJI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS TeI
BpalieHus

W3Bnekarb, MHTEPHIPETUPOBATH U MPeOOpPa30BBIBATH HH(OpPMAIMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (urypax, NpeICTaBICHHYIO Ha
YyepTexkax U pUCyHKax

[IpumensaTs reomerpuueckue (akThl JUIsl PELIEHUS CTEPEOMETPUUECKUX

3ala4, IMpCATioJIaratommnx HCECKOJIbKO MIaroB pCeHIICHUs, €CJIU YCIIOBUA
NPUMCHCHUS 3aJIaHbI B SIBHOU (bopMe

6.13

6.14

6.15

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

BbImonHATE JEHCTBUS CIOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXEHHSI BEKTOpa Ha YHCIO, OOBSACHATh, KAKUMH CBONCTBAMH OHU
o0JIazaroT

HpI/IMeHHTB IpaBUJIO TapaJlUICJICIIUIICAa IPHU CIIOKECHHUU BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMHU: JEKApPTOBbI KOOPJAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJIyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA, YrOJl
MEXKy BEKTOPaMH, CKAIPHOE MTPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILIAHAPHBIE BEKTOPBI

6.17

6.18

Haxomuth cymMmMy BEKTOpPOB M IpPOM3BE/EHHE BEKTOpa Ha YHMCIO, Yroji
MEX1y BEKTOpaMH, CKaJipHOE MPOM3BEJEHHUE, PACKIIAIbIBATh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

3a,Z[aBaTL IJIOCKOCTb YPABHCHHUEM B ﬂeKapTOBOﬁ CUCTCMC KOOPpAHUHAT

6.19

Pemrats HpOCTeI\/’IIHI/Ie FrCOMCTPHUYCCKUEC 3aJa4Yi Ha MPUMCHCHUC BEKTOPHO-
KOOpAWHATHOI'O ME€TOJa

6.20

Pemate 3amaun Ha [J0Ka3aTelIbCTBO MAaTEMaTHUYECKMX OTHOIICHHH U
HaXOXIACHUC T'COMCTPHYCCKUX BEJIIMYHH II0 06pasuaM WM ajirOpuT™Mam,
IIPUMCHSA HU3BECTHBIC METOJbI npu peIICHNN CTaHJApPTHBIX
MaTEeMaTHYCCKUX 3aJa4




6.21

[IpuMeHATH TpOCTEHININE MPOTPaMMHBIE CPEACTBA MW JJIEKTPOHHO-
KOMMYHMKAI[MOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKHX 3a1a4

6.22

6.23

[IpuBOIUTE NpUMEpPBl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE U
JKU3HM, PACIIO3HABATh IPOSBICHNUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[IpuMeHATH MOTy4YEHHBbIE 3HAHUS HA MPAKTHKE: aHAJTU3UPOBATh PEAJIbHbBIC
CUTYyallMU U NPUMEHATh U3YYCHHBIC TOHATHUS B IIPOLIECCE MOUCKA PEIIECHUS
MaTeMaTHuecku chopMyJIMPOBAHHOM MPOOIEMbl, MOIETUPOBAThH pEaIbHbBIE
CUTyallul Ha S3bIKE N€OMETPHUH, HUCCIEN0BaTh IOCTPOEHHBIE MOJEIH C
WCIOJIb30BAHUEM F€OMETPUUYECKUX MOHITUN M TEOpeM, arrapara anreopsl,
pemare  OPakTUYECKHE  3aJaud, CBSI3aHHbIE C  HAaXOXKJIECHUEM
re€OMETPUUECKUX BEIUYUH




VII.

ITPOBEPAEMBIE D2JIEMEHTbBI COAEP KAHUA

10 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIEPKAHUS

7

7.1

7.2

7.3

I'eomerpus

OCHOBHBIC MOHSTHS CTEPCOMCTPHUHU. Tqua, npsamasi, IJIOCKOCTb, ITPOCTPAHCTBO.
IToHsTHE 00 AKCHOMATHYECKOM IMOCTPOCHUHU CTCPEOMETPUN: AKCHUOMBI CTEPEOMETPHUU
H CICIACTBUA U3 HUX

B3anmHOe  pacmonokeHue ~ TOpPSMBIX B MPOCTPAHCTBE:  IEPECEKaroLIHect,
napajuielibHbIe W CKPCUIMBAIOIIUECS MpsiMble. [lapauienbHOCTh TNPSAMBIX |
IUIOCKOCTEHl B MPOCTPAaHCTBE: NapaJUielibHbIe MPsMbIE B  IPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSAMBIX, MApaUIETbHOCTh MPSMOM M TMIIOCKOCTU. YTIBI C
COHANPaBJICHHBIMH CTOPOHAMH, YIroJ MEXKAY HpPSIMBIMH B IPOCTPAHCTBE.
[TapannensHOCTh TUIOCKOCTEH: TapaiebHbIe TUIOCKOCTH, CBOWCTBA MapalIeIbHBIX
riockocTei. [Ipocreiimme mpocTpaHCTBEHHBIE PUTYPHI Ha TUIOCKOCTH: TETPadIp, KyO,
napaiesieuIe]], IOCTPOSHHE CeUCHHH

[lepnieHIUKYIAPHOCTE NPSAMOM M IUIOCKOCTH: IEPHNEHAMKYJISPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, NPSIMbIE NIApAJUICIbHBIEC U NEPIECHIUKYIISPHBIE K INIOCKOCTH, TPU3HAK
NEePNEHAUKYJIIPHOCTH MIPSMOM U IJIOCKOCTH, TEOPEMaA O MPSAMON MEPIEHIUKYIIPHON
IJIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YroJl MEXAY IPSIMOM U IJIOCKOCTBIO, ABYTPAHHBIN
YTOJ1, JMHENHBIN yroJl IBYrPaHHOro yria. [lepneHuKymsp 1 HaKJIOHHBIE: paCCTOSTHUE
OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE OT MPSAMOI 10 TUIOCKOCTH, IPOEKIUs (PUTYpPhI Ha
IJI0CKOCTH. [IepreH IMKYyIApHOCTD INIOCKOCTEN: IPU3HAK IIEPIIEHIUKYIAPHOCTH JBYX
ockocTel. Teopema o TpEX MeprneHauKyIspax

7.4

7.5

IloHsiTHE MHOTrOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTIOTPAaHHUKA, BBIIYKJIbIE H
HEBBIITYKJIbIE MHOTOTPAaHHMKH, pa3BEpTKa MHoOrorpaHHuka. [Ipmsma: nN-yrosbHas
npu3Ma, TpaHU M OCHOBAHUS MPHU3MBI, MpsiMas U HAKJIOHHAs NPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTh NpU3Mbl. [lapamtenenunesn, NpAMOYroJbHBIN MapallIeICIIHUIIE]]
u ero coicrsa. [lupamuaa: N-yronpHas nNupamMuaa, TpaHu U OCHOBAaHUE IMUPAMUJIBI,
OOKOBasi M TMOJIHAs MOBEPXHOCTh MUPAMUbI, IPABUIbHAS U YCEUEHHAs MHUpaMHJIA.
OnemMeHTbl Npu3Mbl M nupamuabl. lIpaBunbHBIE MHOTOTpaHHUKHU: IOHSTHE
MIPaBUJIBHOTO MHOTOTPaHHWKA, NpPAaBWIbHAs IpU3Ma W IPAaBWIbHAs NUpamMUia,
IpaBUIbHAs TPEyrojibHas MUpaMuja U MpaBUIbHBINA TeTpadip, Ky0. [IpencraBnenue
O MPaBWIBHBIX MHOTOIPAaHHHKAaX: OKTa3Jp, NOACKa’Ap M mkocadapyrue CeueHus
MIPU3MBI U TUPAMUIbI

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMECTPUSA OTHOCHUTCIIbHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
JIeMEHTHI CUMMCTPUHU B nmupamMuaax, napamuiCIcnmIcaax, IMpaBUJIbHBIX
MHOI'OI'paHHHUKAaXx

7.6

Bbruncnenue 37€eMEHTOB MHOTOTPAHHUKOB: p&Opa, auaroHanu, yriubl. [liomans
OOKOBOW TOBEPXHOCTH M TIOJIHOM TOBEPXHOCTH TPSAMOW MPHU3MBI, IUIOIIAAb
OCHOBaHHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsAMOil mpu3mbl. [lnomans 60koBoi




MOBEPXHOCTH U TOBEPXHOCTH TMPABWIBHOMW MHUPAMUbI, TeOopemMa O IUIOHIaau
yceuénHoii nupamuabl. [Tonstue 06 06béme. OObEM MUPaMUIbI, TPUIMBI

[TonoOHeIe Tena B mpocTpancTBe. COOTHOMICHHUS MEXKY TUIOMIAISIMU TOBEPXHOCTEH,

7.7 .
00BEMamMu TOJOOHBIX Tell
11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
6 I'eomeTpus
[unuaapuyeckas MOBEPXHOCTh, 00pa3yolInue MUINHAPUIECKON MOBEPXHOCTH, OCh
6.1 [WIMHIPAYECKON MOBEepXHOCTH. L{unmmHIp: oCHOBaHHMS W OOKOBas MOBEPXHOCTH,
o0pa3syroias 1 0Ch, TUIOLIaAh OOKOBOM U MOJTHON MTOBEPXHOCTH
Konunueckas moBepxHOCTb, 00pa3yoIine KOHHUECKON IOBEPXHOCTH, OCh U BEpILINHA
6.2 KOHUYECKOW moBepxXHOCTH. KOHycC: OcHOBaHHME W BeplIMHA, oOpas3yoiias U OCb,
' wionab OOKOBOM U TMOJIHOM TMOBEPXHOCTU. YCEUYEHHBIH KOHYC: 00pasyroliue u
BBICOTA, OCHOBAHHSI U OOKOBAsI IOBEPXHOCTH
Cdepa u map: ueHTp, paanyc, JuameTp, mioaab nopepxHoctu chepsl. Bzanmuoe
6.3 pacnosoxeHue cepbl U MIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, miomaab
cepsl
6.4 N3o0paxenue Ten BpalieHus Ha TII0OCKOCTH. Pa3BEépTka MUIIMHIIpa U KOHYCa
6.5 KomOunammu Ten BpaiieHus 1 MHOTOIpaHHUKOB. MHOTOTpaHHUK, ONTMCAaHHBINA OKOJIO
' cdepsl, cdepa, BIUCAHHAS] B MHOTOTPAHHUK, WIH TEJIO BPALICHUS
[Tonstue 06 o0BEMe. OcHOBHBIE CBOIicTBa 00BEMOB Ten. Teopema 00 00BEME
6.6 MPSIMOYTOJILHOTO MapaieNenurnena u ciecTBus u3 He€. OObEM IIIIUHIPA, KOHYCA.
O06BEéM mapa u miomaas chepsl
6.7 [TonoOuebIe Tena B mpocTpancTBe. COOTHOIICHHS MEXKTY IIOIMIAISIMH TOBEPXHOCTEH,
' 00BEMaMH TOJOOHBIX Tl
6.8 Ceuenus nuauHApa (MapauIeTbHO W MEPHSHAUKYISIPHO OCH), CEYeHHUS KOHyca
' (TapayieIbHOE OCHOBAHUIO U IMPOXOJISIIEE Yepe3 BEPIINHY), CCUCHUS Mapa
BekTop Ha miockoctH U B mpocTpaHcTBe. COXKEHHE W BBIYUTAHHE BEKTOPOB.
6.9 YMHOKEHHE BEKTOpa Ha 4Hcio. Pa3noxeHune BEeKTOpa 1Mo TpEM HEKOMILIaHAPHBIM
' BekTtopam. [IpaBuno napamienenunena. Pemenue 3aqad, cBI3aHHBIX ¢ TIPUMEHEHUEM
IIpaBUJI IEUCTBUI C BEKTOPAMH
[IpsmoyronpHas cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHATBI BEKTOpa.
6.10 [Ipocreiimme 3amaun B KOOpAMHATAX. YTOn MexAy BekTopamu. CkanspHOe
' MPOM3BEICHHE BEKTOPOB. BhIumMClieHHE YIIOB MEXIY MPSIMBIMH U TJIOCKOCTSIMHU.
KoopauHaTHO-BEKTOPHBII METO MPHU PEIICHUH T€OMETPUUYECKUX 3a7a4




Vill. ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHOMN MPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBePSIeMOro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 0011ero
oOpa3oBaHus

Biagenue meronaMM JOKa3aTenbCTB, AJIrOPUTMaMU peELICHUs 3a]ad;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATUSMH: OIpEACIICHHUE,
aKcuoMa, TEeOpeMa, CIEACTBHE, CBOMCTBO, IPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (DOPMYIHPOBKHU; MPUMEHITHh UX; yMEHHE (POPMYIUPOBATH
o0paTHOE M MPOTHBOIIOJIOKHOE YTBEP)KICHHE, MPUBOAUTH HPUMEpPHI U
KOHTPIIPUMEPBI, HCIIOIb30BaTh METOJ MAaTeMAaTHYEeCKOW HWHAYKIIUY;
IIPOBOJUTH JJOKA3aTEIIbHBIEC PACCYKIECHU DU PELICHUU 3a/1a4, OLICHUBATh
JIOTUYECKYI0 IPABWIBHOCTb  PACCYXKICHUW; YMEHHE OIEpPUPOBaTh
MIOHATUSAMU: MHOKECTBO, IOAMHOKECTBO, ONEPALMU HaJ MHOKECTBAMM;
YMEHHE UCII0Ib30BaTh TEOPETUKO-MHOKECTBEHHBIH aIapar JJisl OIUCaHUs
peaNbHBIX IIPOLIECCOB U SBJICHUM U IPHU PEUICHUU 33]a4, B TOM YHUCIE U3
JOpyrux y4eOHBIX TPEIMETOB; YMEHHE OIEepPHpPOBATH MOHATHSAMH: Tpad,
CBSI3HBIA Tpad, epeBo, LUK, rpad Ha MIOCKOCTH; YMEHHUE 3a/laBaTh U
ONHUCHIBAaTh Ipadbl pa3IMYHBIMU CHOCOOAMH; HCIOJIB30BaTh Ipadbl MpH
pelIeHuy 3a1a4

YMeHne omnepupoBaTh MOHATUSIMHU: HATYpaJIbHOE YHUCIO, IEJI0€ YHCIIO,
CTEMEeHb C IEJIBIM T0Ka3aTesieM, KOpEeHb HaTypalbHOM CTENEHHU, CTETIEHb C
palMOHANbHBIM MOKA3aTeNIeM, CTENEHb C JIEUCTBUTENbHBIM MOKA3aTeNIeM,
norapudmM Yucna, CHHYC, KOCHHYC M TaHT€HC MNPOU3BOJBHOIO YHCIA,
OCTaTOK MO MOJYJNI0, PAlMOHAIBHOE YHUCIO, HUPPALMOHAIBHOE YHCIIO,
MHOXECTBAa HaTypalbHbIX, UENbIX, PAlUOHAIbHBIX, JAEUCTBUTEIbHBIX
YHUCeN; yMEHHUE UCTIOJIb30BaTh MPU3HAKH JIETUMOCTH, HAMMEHBIITUN 001N
JeTUTEeIh W HaWMEHbIee o0Inee KpaTHoe, anroput™m EBkimma mpu
pEIICHUH 3aJ1a4y; 3HAKOMCTBO C Pa3UYHBIMHU MO3UIIMOHHBIMU CHCTEMaMU
CUHCJICHHS; YMEHHE BBITIOJHATH BBIUMCIIEHUE 3HAYCHUH U TPe0oOpa3oBaHUs
BBIpQXEHHUI CO CTeMeHsMU M Jorapudmamu, mpeodpazoBaHus JAPoOHO-
palMOHANBHBIX  BBIPAXKEHUN; YMEHHE  OMNEPUPOBATH  MOHATHUSAMHU:
MOCIEAOBATENbHOCTh, apudMETHUECKass MPOrPeccusi, TreoMeTpHUIecKast
nporpeccusi, OECKOHEYHO YOBIBAaroOIIas TE€OMETpUYECKas MPOTPECCHUs;
yMEHHE 3aJlaBaTh IIOCJIEAOBATEILHOCTH, B TOM YHCJIE C ITOMOIIBIO
PEKYPPEHTHBIX (POPMYII; YMEHHE OTIEPUPOBATH TOHITHSAMHU: KOMILJIEKCHOE
YUCIIO, COMNPSDKEHHBIE KOMIUIEKCHBIE 4YHCA, MOAYJb M apryMEHT
KOMIUIEKCHOTO  4Y®cia, (opMa  3amucH  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUUYECKass | ailreOpanyeckas); yMeETb
MPOU3BOIUTH apU(METHUYECKUE JEHCTBUS C KOMIUIEKCHBIMH UHCIAMH;
MPUBOAUTH MPUMEPHI UCTIOIB30BAHUS KOMIUJIEKCHBIX YUCEN; ONEpUPOBATh




HNOHATUSIMM:  MaTpuua 2X2  u  3%3, omnpenenuTenb  MaTpHILIb,
reOMETPUUECKHUI CMBICI OIPEACTUTENS

YMeHue onepupoBarh MOHATHAMU: PALMOHAIBHBIE, HWpPpalUOHAJIbHBIC,
NOKa3aTebHbIC, CTENEHHBIE, JOorapu(MUUYECKUE, TPUTOHOMETPUUYECKHE
YPaBHEHUsS U HEPABEHCTBA, UX CUCTEMBI; YMEHUE OIIEPUPOBATH IIOHATUAMMU:
TOXJIECTBO, TOXJECTBEHHOE NpeoOpa3oBaHME, YpaBHEHUE, HEPaBEHCTBO,
CUCTEMAa YpPAaBHEHUH W HEPABEHCTB, PaBHOCHIBHOCTb YpPaBHECHMIA,
HEPABEHCTB M CHUCTEM; YMEHHME pEIlaTh YpPAaBHEHHUs, HEPABEHCTBA U
CUCTEMBI C TIOMOINBIO pPAa3JIMYHBIX IPUEMOB; pEIIATh YPABHECHMS,
HEPABEHCTBA M CHUCTEMBl C IApaMETPOM; IPUMEHATh YPABHECHMS,
HEPaBEHCTBA, UX CUCTEMBI IS PEIIEHNs MaTEMAaTUYECKUX 3a1a4 U 3a]1a4 U3
pa3IMyYHbIX 00JacTel HayKH U peasibHOM JKU3HU

YMeHue onepupoBaTh MOHATHAMM: (GYHKUUSA, 4YETHOCTh (DYHKLUH,
HEPUOJIMYHOCTh (YHKLUHU, OTPAHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKLIUHU, 3KCTpeMyM (DYHKIUMHM, HauOoJblllee U HauMEHbIIEee 3HAUYEHUS
(GyHKIMU Ha TPOMEXYTKE, HepepbIBHAS (PYHKIUSA, aCHMITOTHI rpaduka
¢byHKIMHU, TIepBas U BTOpas MPOHM3BOIHAS (DYHKIMH, T€OMETPHUECKUI U
¢u3nyecKuil CMBICH TPOU3BOJHOMN, IEepBOOOpa3zHas, OINpeAeIEHHbIN
UHTETPa], YMEHHE HAaXOJUTh ACHMITOTHI rpaduka (yHKIHUU; YMEHHE
BBIYUCIISATH IPOU3BOIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO M KOMITO3UIH
GyHKLIMH, HAXOOUTh YypaBHEHHE KacaTelbHOM K rpaduky (yHKIMH;
YMEHUE HaXOJUTh MPOM3BOJHBIE JJIEMEHTAPHBIX (DYHKIUH; yMeHHe
UCMOJIb30BaTh IPOU3BOAHYIO Il MCCIENOBaHUSA (DYHKIUH, HAXOIUTh
HauOoJbIIMEe M HaMMEHbIIME 3HaueHWs (YHKIMH; CTpouTh Trpaduku
MHOTOWJIEHOB C HCIOJIB30BAaHUEM amlapara MaTeMaTHYeCKOrO aHaJN3a;
NPUMEHATHh TPOW3BOAHYIO IS HAXOXKICHUS HAWIYYIIEro pPEUICHUS B
NPUKIAJHBIX, B TOM YHUCIE COIMATbHO-I)KOHOMHUYECKHUX U (U3UIECKUX
3aJa4ax; HaxOJIuTh IUIOUIaAd U O00BEMBI (PUTy C MOMOIIBIO HMHTErpana;
IOPUBOANUTH MPUMEPHl MAaTEMaTHYECKOTO MOJEIHPOBAHUS C IOMOIIBIO
g depeHIMaIbHbIX ypaBHEHUN

YMeHnue onepupoBath NOHATHAME: TpaduK QyHKIMH, oOpaTHas QyHKIHS,
KOMIO3UIMSA (YyHKUUN, JUHEWHas (QYHKUIMS, KBaJpaTH4Has (QYHKIHS,
panroHanmbHass (YHKIHSA, CTENeHHas QYHKIWSA, TPUTOHOMETPHUECKHUE
¢byHkunu, oOpaTHbIE TPUTOHOMETpUUECKHE (DYHKIMM, MOKa3zaTelbHas U
Jgorapupmuueckas (QyHKIUH;, yMEHHE CTPOUTh TpapuKH H3YyUYEHHBIX
(byHKLUH, BBITOTHATH IpeoOpazoBaHus TpaguKoB PyHKIUI, HCTIOIB30BATh
rpaduKy Ut U3y4eHHs MPOLIECCOB M 3aBUCUMOCTEH, NP PELIeHUH 3a/1a4
U3 JPYrux y4eOHBIX MPEIMETOB W 3a/1a4 U3 pealbHOW YKH3HH, BHIPAXKAThH
(bopMynaMu 3aBUCUMOCTH MEXAY BEIMYMHAMU; HCII0JIb30BaTh CBOMCTBA U
rpadukn (QYHKUMI [UId pelIeHus YpaBHEHWI, HEpaBEeHCTB U 3aJ1ad C
napameTrpamu; Hu300paxaTb Ha KOOPAMHATHOM IUIOCKOCTM MHOXKECTBa
pELICHU YPaBHEHU, HEPABEHCTB U UX CUCTEM




YMeHue pemarb TEKCTOBBIE 3a/add pPa3sHbIX TUIIOB (B TOM YHCIE Ha
IPOLIEHTHI, TOJU U 4YacTH, Ha JIBUXKEHHUE, paboTy, CTOMMOCTb TOBApPOB U
yCIIyT, HAJOIH, 33a7jauyd U3 OOJIACTH YIPABJICHUS JUYHBIMU U CEMEHHBIMU
(buHaHCAMM); COCTAaBJIATh BBIPAKEHMS, YpPABHEHHUs, HEPABEHCTBA U UX
CUCTEMBI II0 YCIIOBMIO 3aJayd, MCCIEN0BaTh IIOJIYYCHHOE pEUICHUE U
OLIEHUBATh IIPaBAONONOOHOCTh pE3Y/IbTAaTOB; YMEHHME MOJEIHPOBAThH
pealbHbBIE CHUTyallUd HA S3bIKE MAaTEMATHKH; COCTAaBJIATH BBIPAKCHMUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBMIO 33]1a4H, UCCIIEIOBATh
IIOCTPOEHHBIE ~ MOJIEIM C  HUCIOJIB30BAHUEM  ammapara  aiureopsl,
MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSAMU: CpeHee apu(pMeTHUYECKOoe, MeInaHa,
HauOoJIbIlIee M HAUMEHBIIIEE 3HAYCHUS, pa3Max, JUCIEPCHUsi, CTaHJapTHOE
OTKJIOHEHHE YHCIOBOrO HabOpa; yMEHHE W3BJIEKaTh, MHTEPIPETUPOBATH
uH(pOpMaLMIO, IPEICTABICHHYIO B Ta0IMIIAX, HA AUarpaMMmax, rpapukax,
OTPaKaIOIIyl0 CBOWCTBA PEaJIbHBIX MPOLIECCOB U SBJICHUN; MPEICTABIATH
uHpOpMALMI0O C TOMOUIbI0 TabiaMLl M JAMarpamMM; HccieloBaTh
CTaTUCTHYECKUE JaHHbIE, B TOM 4YHCIE C IPUMEHEHHEM TIpapuuecKux
METO/IOB U 3JEKTPOHHBIX CPEICTB; ITpapUUecKy UCCIEe10BaTh COBMECTHBIE
HaOJII0ICHUS C TOMOIIIBIO IMarpaMM pacCeUBaHUs U JMHEHHOM perpeccuu

YMeHue ornepupoBarh NOHATUSAMHU: CIIYYaWHBIA OIBIT M CIy4YalHOE
cOOBITHE, BEPOSATHOCTHb CIYYalHOTO COOBITHS; YMEHHE BBIUYUCISTH
BEPOATHOCTh C UCIHONB30BaHHEM TIpaUuecKux METOJ0B; MPUMEHSThH
GbopMyIbl CIOKEHUS U YMHOXKEHHS BEpOSTHOCTEH, (GOpMyny MOTHON
BepoATHOCTH, Gopmyny bepHynnu, komOuHaTOpHBIE (aKThl U (HOPMYIIBL;
OIICHUBATh BEPOATHOCTU PEAIbHBIX COOBITUN; YMEHHE OINEepPUPOBATH
MOHATUSIMU:  CITydailHas BEJIWYMHA, PaCHpeleeHue BEpPOSTHOCTEM,
MaTeMaTUYECKOE OXHUJAHHE, IUCIEPCHS W CTAHJAPTHOE OTKIOHEHHE
Cly4yallHOW  BeNMWYMHBI, (QYHKIUM pacnpelnesieHus W IUIOTHOCTH
PaBHOMEPHOTO, IMOKA3aTEIBHOIO U HOPMAJIBHOT'O PACIPEAECICHUN; YMEHNE
HCIIOJIb30BAaTh CBOMCTBA U3YyYEHHBIX PaCHpEACICHUN sl pEIICHUS 3a1ay;
3HAKOMCTBO C MOHSATHUSMHU: 3aKOH OOJBIIHMX YHCEN, METOABl BEIOOPOUHBIX
WCCIICIOBAHUM; YMEHHME NPUBOAUTH IPUMEPBI MPOSBICHUSA 3aKOHA
OONBITUX YHCENT B MPHUPOJHBIX M OOIIECTBEHHBIX SIBICHUSX; YMCHHE
ONEepPUPOBATh MOHATHUSAMH: COYETAHHE, MEPECTAHOBKA, YUCIO COYECTAHUU,
YUCJIO  TEpecTaHoBOK; OwHOM  HpOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PAKTHI M PACCYXKACHUS ISl PEIICHUs 3ajad; OICHUBATh
BEPOATHOCTH PEATbHBIX COOBITHI; COCTaBISTh BEPOSTHOCTHYIO MOJENb U
MHTEPIPETUPOBATH MTOTYUYECHHBIN pe3yJIbTaT

YMeHne onepupoBaTh NOHATUSMH: TOYKA, MpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUYUHA YIJIA, INIOCKUH Yo, ABYTPaHHBIN
YTOJ, TPEXTPAHHBIN YIroJl, CKPEIIMBAOIINECS MPSMBIE, MAPaJUIEIbHOCTD U
NEPIEHUKYJIIPHOCTD NPSAMBIX U INIOCKOCTEH, YTOJI MEXAY IPSIMBIMHU, YTOJI
MEXY IPSIMOM U INIOCKOCTBIO, YTOJl MEXY IUNIOCKOCTSIMH, PACCTOSIHUE OT
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TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE MEXAY MPSAMBIMU, PACCTOSTHUE MEXK]Y
IUIOCKOCTSIMU; YMEHME MCIIONb30BaTh MPU PEIICHUU 3a/lad U3yYeHHBIE
(bakThl U TeOpeMbl IJIAHUMETPUHU; YMEHUE OLIEHUBATh pa3Mepbl 0ObEKTOB
OKPYXKAIloIIer0 MHpA; CTPOUTh MaTEeMAaTUYECKHUE MOJIEIH C IOMOIIBIO
r€OMETPUYECKUX TMOHSITUA M BEJIMYMH, pElIaTh CBS3aHHbIE C HUMH
MpaKTUYECKHE 3a7a4u

YMeHue onepupoBaTh MOHATHUSAMU: IUIOMIAAL (GUTYPBI, 00BEM (QUIYpHI,
MHOT'OIPAHHUK, IMPAaBWJIbHBIH MHOIOTPaHHUK, CEUYEHHWE MHOIOIPAaHHHUKA,
KyO, mapajienenurnen, Npu3Ma, nupamuaa, ¢Gurypa u IMOBEPXHOCTb
BpallleHus, UWJIMHIAP, KOHYC, miap, cdepa, miomans chepsl, IMIOMAAb
MOBEPXHOCTH THPAMHUIbI, IMPHU3MBI, KOHYyCa, LWIMHApPA, 00BEM Kyoda,
IPSIMOYTOJIBHOTO MapajlieNienuIe a, NUPaMUJIbl, MPU3MbI, LUIHHJpA,
KOHYyca, Ilapa, pa3BEPTKa MOBEPXHOCTH, CEUEHHUs KOHyca M LMJIMHIpA,
napajuleJibHble OCH WJIM OCHOBAaHHIO, CEUYEHUE Ilapa, IUIOCKOCTb,
Kacaromasicss cdepbl, UUIMHIApPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTPaHHHKA, U300pakaTb MHOTOTPAHHUKH, (UTYPHI U TOBEPXHOCTH
BpalIeHUs, X CEYCHHS, B TOM YHCIIE C MIOMOIIbIO 3JIEKTPOHHBIX CPENCTB;
YMEHHE MPUMEHSITh CBOICTBA r€OMETPUYECKUX (PUTYp, CAMOCTOSITENHHO
bopMyIUpOBaTh OMpeeIeHHs U3y4aeMbIX (DUTYp, BBIIBUTAaTh THIIOTE3HI O
CBOICTBaX W NpHU3HAKaX TIeOMETpUYEcKUX (Guryp, oOOCHOBBIBATH WM
ONnpoBepraTh HUX; YyMEHHE TMPOBOAUTH Kiaccudukanuio Guryp 1o
pa3IMyYHBIM TPU3HAKaM, BBIINOJHATh HEOOXOJUMBIE JIONOJHUTEIIbHbIE
MIOCTPOCHHUS

11

VYMeHue omnepupoBaTh TMOHATUSMH: JIBJKEHHME B  IPOCTPAHCTBE,
napajuieIbHbIN MePEeHOC, CUMMETPHUSI Ha TIJIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, IpeoOpa3oBaHHE MOA00Ms, TMOAOOHBIE (UTYpBI; YMEHHUE
pacro3HaBaTh paBHbIE W TOAOOHBIE (DUTYpPHI, B TOM YHCJIE B MPHUPOJIE,
HCKYCCTBE, apXUTEKTYPE; UCIOJIb30BATh TE€OMETPUUYECKUE OTHOIICHUS TTPH
pEelIeHNH 3a7a4; HAXOAWTh T€OMETPUUECKHE BEJIMYMHBI (JJMHA, YTOI,
TI0MIA/1b, 00BEM) TIPHU PELICHUU 3a/1a4 U3 JAPYTUX Y4eOHBIX MPEIMETOB U
U3 peajbHON KU3HU; YMEHUE BBIYUCISATH T'€OMETPUUYECKHUE BEIMYMHBI
(nmwHA, Yroji, MIomangb, OOBEM, IUIOMIA[b MOBEPXHOCTH), HCIOIB3YS
M3y4eHHbIE (OPMYJIBI U METO/BI, B TOM YHCIIC: TUIOIIA/lb MOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCa, IWIMHJpA, TUIOMAb cepbl; 00béM Kyda,
MPSIMOYTOJIBHOTO ~ TIapaljIeNienuIea, MUPAMUIbI, TPU3MBI, IHIAHIPA,
KOHYCa, 11apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00bEMOB TIOJOOHBIX (HUTYP

12

YMeHue onepupoBath NOHATHUSAMHU: TPSIMOYTOJbHAS CHCTEMa KOOPJAWHAT,
BEKTOP, KOOpPJIWHATHI TOYKH, KOOPJIWHATHI BEKTOPa, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpa Ha 4YHCIIO, pa3joXKeHHe BeKTopa Mo Oasucy,
CKaJsIpHOE TPOU3BEJIEHUE, BEKTOPHOE TMPOM3BEICHHUE, YOl MEXIY
BEKTOPAMH; YMEHHUE HUCIOJIb30BaTh BEKTOPHBIH M KOOPAMHATHBIM METOA
JUTSI pETlIeHUs] TEOMETPUYECKUX 3a71a4 U 3a/1a4 IPYTUX y4eOHBIX TPEIMETOB
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YMeHnue BeIOUpaTh MOAXOASIINNA METOT ISl PEIICHUS 3a/1a49H; TTIOHUMaHUE
3HAYUMOCTH MAaT€MaTUKU B M3YyYCHUHM MPHUPOJHBIX M OOLIECTBEHHBIX
MPOLIECCOB M SIBJICHMI;, yMEHUE pAaclO3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE IPUBOJUTH IPUMEPHI MAaTEMaTHYECKUX
OTKPBITUIA POCCUIMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




IX.

INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMBIX HA EI'D 110

MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Yucna u BBIYUCIECHUSA
1.1  HarypanbHble u nenble yncia. [IpusHaku 1eIMMOCTH LENbIX YHCEN
12 Panuonanenele  uucina. OOBIKHOBEHHBbIE U JAECATHYHBIE JpOOU, MPOLEHTHI,
OCCKOHEYHBIC MTEPUOIUUCCKHUE IPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOW cTerneHu. [leiicTBus ¢ apupmMeTHndecKuMu
' KOPHSIMU HaTypaJIbHOW CTENIEHU
14 Crenens ¢ nenbM nokasareseM. CTENeHb ¢ palluOHANBHBIM N0Ka3aTeseM. CBOMCTBa
' CTerneHu
15 CuHyc, KOCMHYC M TaHITE€HC 4YHCIOBOI'O aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecsiTHuHBIC M HATYpaTbHBIE JIOTAPU(MBEI
JelicTBuTenpHble yrcaa. ApupMeTHyecKe orepaluy ¢ JeHCTBUTEIbHBIMU YU CIaMHU.
1.7  IlpubnnxEHHBIC BBIYMCIECHUS, IPAaBUIa OKPYIJIEHUS, IPUKU/IKA U OLICHKA pe3yJibTara
BBIYMCIICHHUI
1.8 | IlpeoGpa3zoBaHue BbIpaXeHUMH
1.9 | KowmmekcHble yucia
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1  llensie u 1poOHO-pAIIIOHAIBHBIC YPABHEHUS
2.2  HppauuoHaibHbIE YpaBHEHUS
2.3  TpuroHomMmeTrpuveckue ypaBHEHUS
2.4  Tloka3arenbHble U JorapupMUUECKHe ypaBHEHUS
2.5  llemsie u 1poOHO-paAIIIOHANTBEHBIE HEPABEHCTBA
2.6  HppauuoHaibHble HEpaBEeHCTBA
2.7  Tloka3zarenbHbIE U JTOTapHPMHUECKIE HEPABEHCTBA
2.8  TpuroHomeTrpuyeckne HepaBEHCTBA
2.9  Cucrembl U COBOKYITHOCTH ypaBHEHUN 1 HEPABEHCTB
2.10 | VpaBHeHHs, HEpAaBEHCTBA M CUCTEMBI C TIapaMeTpaMH
2.11 Marpuua cucteMbl JIUHEHHBIX ypaBHeHUN. OnpenenuTens MaTpULlbl
3 OyHKIMH U TpaduKu
31 Oynkuus, cnocoObl 3amaHus ¢yHkuuu. I'papux QyHkiuu. BzanmHO 0oOpaTHBIE
' ¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuMU. [lepuognueckue GpyHKINHN
OOnacte omnpeneneHUss M MHOXECTBO 3HaueHMH QyHkimuu. Hymm ¢yHkuuu.
3.2 [TpomexxyTkn  3HAaKONOCTOSHCTBA.  IIpoMeKyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl ¥ MUHUMYMBbl (yHKiuu. HaunOonbinee M HauMeHbIlee 3HAYCHHE
(GyHKLINU HA TPOMEKYTKE




CrenenHast QyHKIUS C HATYpPAIBHBIM M LIETBIM MTOKa3aTeneM. EE€ cBolicTBa u rpaduk.

3.3 . .
CgoiicTBa u rpaduk KopHs N-0ii crenenu
3.4  Tpuronomerpuyeckue (QyHKINHU, X CBOHCTBA U TpaduKu
3.5  Tloka3zarenwpHas u jgorapupmMuyeckas GyHKIIUU, UX CBOMCTBA U rpaduKu
36 Touku paspbiBa. Acumnrorsl rpadpukoB  QyHKiuil. CBoiicTBa  (yHKIHH,
' HETIPEPBIBHBIX HA OTPE3KE
3.7  IlocnenoBarenabHOCTH, CIOCOOBI 3aJaHUS IOCIEI0BATEIILHOCTEN
3.8  Apudmernueckas u reomeTpuueckas nporpeccuu. opmysa CI0XKHBIX TPOIIEHTOB
4 Hauana maremMaTHueckoro aHajimza
4.1  IIpowusBoanas ¢pyHkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (DYHKITHIA
[IpumeHeHHe NPOU3BOAHOM K HCCIEAOBaHHIO (YHKIMI Ha MOHOTOHHOCTb U
4.2  skctpeMymbl. HaxokieHrne HawOOJBIIErO0 M HAWMMEHBINETO 3HA4YCHHsS (DYHKIUHA Ha
oTpe3Ke
4.3  IlepBooOpa3Has. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1  MHoxecTBo, onepalnuu HaJl MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2  Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1  OmnwucarenpHas CTATUCTUKA
6.2  BeposTHOCTB
6.3  KomOuHaropuka
7 I'eomerpus
7.1  ®urypsl Ha IUIOCKOCTH
7.2 TlpsiMbIe ¥ TIIOCKOCTH B IIPOCTPAHCTBE
7.3  MHOrorpaHHUKH
7.4  Tena v MOBEPXHOCTH BpalllEHUS
7.5  KoopauHaTbl 1 BEKTOPHI




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NTIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1151 YHEHUKA

1. MaremaTrka: anredpa W Hadajla MaTeMaTH4YEeCKOrO aHajiu3a, reoMmerpus. Anredpa u
Hayaia MatemMatudyeckoro aHanusa. 10-11 kmaccel: 6a30BbIi U yriyOJICHHBIH YPOBHH: y4eOHUK /
II.A. Amumos, FO.M. Komsrun, M.B. TkaueBa [u nap.]. — 11-13-e uzn., crep. — Mocksa:
[Ipocsemenue, 2023, 2024, 2025. — 464 c.: ui.

2. MaremaTuka: anreOpa U Hayajla MaTeMaTHYECKOro aHanu3a, reomerpus. I'eomerpus. 10-
11 kmaccel: 6a30BbINA U yrayOnaeHHbIN ypoBHU: yueOHUK / JI.C. Artanacsn, B.®. byry3os, C.b.
Kanomues [u ap.]. — 9-e u3n. — Mocksa: IIpocsemenue, 2021, — 287 c.: wit. — (MI'Y — mikoie).

3. bynumoBuu, E.A. Maremaruka. BepostHocTs u cratuctuka: 10 kmacc: 06a30BbIi U
yriIyOneHHbIH ypoBHU: yueOHoe nocodue / E.A. bynumosuy, B.A. Bynbiues. — 2-e u3f., crep. —
Mocksa: [Ipocsemienue, 2024. —224 c.: ui.

4. bynumosuu, E.A. Marematuka. BepostHocTs u cratuctuka: 11 kmacc: 0a3oBbIi U
yrayOneHHbIil ypoBHU: yueOHOe nocodue / E.A. bynumoBuy, B.A. Bynbrues. — 2-e usa., crep. —
Mockaga: IIpocsenienue, 2024. —144 c.: ui.

METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA

1. ®enopoBa, H.E. Ausrebpa u Hayama MaTeMaTH4yecKOro aHaiusza. Meroauuyeckue
pexomenmanuu. 10-11 kmaccer / H.E. ®enoposa, M.B. TkadueBa. — Mocksa: [Ipocemenue, 2023.
-80c.

2. Martemaruka. BepostHocth u crtatuctuka. 10-11 kmaccel. ba3oBblif ¥ yrinyOnéHHBIM
ypoBHU. MeToaunueckoe nocodue. — Mockaa: [Ipocsemenue, 2024. — 48 c.

3. AmumoB, II.A. Anrebpa u Havajza wmareMaTuueckoro asaimsza. 10-11 xmaccsr:
Meroguueckoe mocodbue / II.A. Amumon, KO.M. Komsrun, M.B. TkauéBa. — Mocksa:
[Tpoceemienwne, 2025. — 192 c. — ISBN 978-5-09-102540-7.

4. ArtanacsH, JI.C. TI'eometpusa. 10-11 kmaccsl: mertogmueckue pexomenganuu / JIL.C.

AranacsiH, B.®. Byty3os, C.b. Kagomiies. — Mocksa: [Ipocsemenue, 2024. — 176 c. — ISBN 978-
5-09-102541-4.

5. Bbynumosuu, E.A. BepositHocTh 1 cratuctuka. 10-11 kmacesl: MeToanuecKoe mocooue s
yuutens / E.A. bynumosuy, B.A. Bynsrués. — Mocksa: IIpocemenue, 2024. — 160 c. — ISBN
978-5-09-102542-1.

MU P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
1. Poccuiickasi aiekTponnas mkoua (https://resh.edu.ru/)

- Buneoypoku 1mo BceM y4eOHBIM TIpeMeTaM

- lHTepakTHBHBIC 3a1aHUsI

- Meroanueckue MaTepHabl

1. MockoBckas iekTponnasi mkosa (https://uchebnik.mos.ru/)
- bubnmoreka yueOHBIX MaTepUanoB

- CueHapuu ypoKoB

- TecroBble 3a1aHnA

2. OUIIN (PenepanbHbIii HHCTHTYT Neaarornyecknx umepenmii) (https:/fipi.ru/)
- emoBepcun EI'D

- OTKpBITHIN OaHK 3a1aHUN

- Merogudeckue peKkoMeH1auu

4. SAnpexc.Yueonuk (https://education.yandex.ru/)

- MHTepakTUBHbBIC 3a0aHUSA



https://resh.edu.ru/
https://uchebnik.mos.ru/
https://fipi.ru/
https://education.yandex.ru/

- ABTOMaTH4ecKasi mpoBepKa

- [Iepconanu3upoBaHHbIE TPACKTOPUU
5. Yuu.py (https://uchi.ru/)

- llnTepakTUBHBIE KYpCBI

- OnuMnuane

- CTaTuCTHKA yCIIEBaEMOCTH

6. Hudoypox (https://infourok.ru/)
- Buneoypoku

- Tecthl

- Meroanyeckue pa3paboTKu


https://uchi.ru/
https://infourok.ru/

