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MHNOACHUTEJIbBHASA 3AIINCKA

Pabouast mporpamma ydebHOro kypca «l'eomerpusi» 06azoBoro ypoBHs s oOydaromuxcs 10 —11
KJIacCOB pa3paboraHa Ha ocHoBe dDenepanbHOTO rocyIapCTBEHHOIO 00pa3oBaTEIbHOIO CTAHAAPTA CPEIHETO
o0uiero oOpa3oBaHusl, C y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUM, MPEABABIAEMBIX K MaTeMaTHYECKOMY
00pa3oBaHMIO, U TPAAULUN pOcCHiicKkoro oOpasoBaHus. Peanmu3zamusi mporpaMMbl 00eCIEYHBAET OBIAJCHUE
KJIFOUEBBIMH KOMIIETEHLIUSMHU, COCTaBISIOIIMMU OCHOBY JJISi CAMOPA3BUTHsI M HENPEPHIBHOTO 00pa3oBaHMs,
[EJIOCTHOCTH OOIIEKYJIBTYPHOTO, TIMYHOCTHOTO Y TIO3HABATEILHOTO Pa3BUTHS TMUYHOCTH 00YJaOLIHXCS.
HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4eOHOro Kypca TE€OMETpHMM Ha YPOBHE CpeAHero obmero oOpa3oBaHUs 00yCIOBICHA
MPAKTUYECKOW 3HAYUMOCTBIO METANpPEAMETHBIX U MPEAMETHBIX pe3yJbTaTOB OOy4YeHHUS TE€OMETpUU B
HANpaBJICHUU JIMYHOCTHOTO PAa3BUTHS OOyYaroImUXcsi, QOpMHUpPOBAaHUS (PYHKIHOHATHHOH MaTeMaTUYCCKOM
IPaMOTHOCTH, MW3Yy4YeHHs] JPYrMX Yy4eOHbIX JUCHUIUIMH. Pa3zButue y oOydaromuxcs MNpaBUIbHBIX
NPEJCTABICHUNA O CYIIHOCTH M TPOUCXOXKIECHHH T€OMETPUYECKUX aOCTpaKUui, COOTHOUICHUH DPEATbHOTO H
UJCAIbHOTO, XapaKkTepe OTPaKEHUS] MaTeMaTHYECKON HAyKOW SBIIEHUH U MPOLIECCOB PeajbHOrO0 MHpA, MECTE
TCOMETPUH B CHCTEME HAayK M POJM MaTEMAaTHYECKOTO MOJCIMPOBAHHS B HAYYHOM IO3HAHWU M B MPAKTHUKE
crnocobcTByeT (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS YyYAIIMXCS, a TaKKEe KadyeCTB MBbIIUICHUS,
HEOOXOIUMBIX JIJISl /IalITAI[UU B COBPEMEHHOM OOIIECTBE.

I'eomeTpus siBisieTcs OAHUM U3 0a30BBIX MIPEIMETOB Ha YPOBHE CpeHEro o0uiero oopa3zoBaHus, Tak Kak
o0ecrieynBaeT BO3MOXKHOCTh HM3YUEHHsI KaK JTUCHMIUIMH €CTECTBEHHO-HAYYHOW HANpaBICHHOCTH, TaK H
T'YMaHUTAPHOU.

Jlorudeckoe MpIuIeHUEe, GOPMUPYEMOE TIPHU U3YICHUN OO0YUAIONTUMHUCS MTOHATHIHHBIX OCHOB T€OMETPUHN
U TIOCTPOSHUM ILIETOYKH JIOTUYECKHX YTBEPXKIECHUH B XOJI€ PpEUICHHs T'e€OMETPHUUECKHUX 3a/ay, YMEHHE
BBIJIBUTATh M OINPOBEPraTh T'MIIOTE3bl HENOCPEICTBEHHO HCIIONB3YIOTCS MPH PEHICHWH 3aJad eCTECTBEHHO-
HAyYHOTO LIMKJIa, B YaCTHOCTH U3 Kypca (pU3uKu.

YMeHne OpHEeHTHPOBAaTbCS B MPOCTPAHCTBE WIPAeT CYNIECTBEHHYIO pOJIb BO BCEX O0JIACTSIX
JesTeNbHOCTH uenoBeka. OpueHTaIHs YeJI0OBeKa BO BPEMEHH M MPOCTPAHCTBE — HEOOXOJIMMOE YCIOBHE €ro
COITMAIIHOTO OBITHSA, (OpMa OTPAKEHHS OKPYKAIOLIET0 MHUPA, YCIOBHE YCIEIIHOTO MO3HAHUS M aKTUBHOTO
npeoOpa3oBaHus AeicTBuTeNbHOCTH. OmepupoBaHUE MPOCTPAHCTBEHHBIMU 0O0pa3amMu OOBEIUHSET pa3HbIe
BHJIbI Y4EOHOU M TPYJOBOMU JEATEIHHOCTH, SBJISCTCS OJHUM H3 NMPOPECCHOHATBHO BaXKHBIX Ka4eCTB, TOITOMY
aKkTyalbHa 3a7ada (OPMHUPOBaHUs y OOYUYAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIUIEHUS KaK Pa3HOBUAHOCTH
00pa3HOTO MBINUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTAa B TIOATOTOBKE K MPAKTHYECKOW NESITEIHHOCTH MO
MHOTHM HaIpaBIIEHUSIM.

Ilenb ocBoeHust mnporpaMmbl ydeOHoro kypca «l'eomerpus» Ha 0©0a30BOM YypOBHE OOY4YEHHS —
o0mieoOpa3oBareilbHOe W OOIIEKYIbTYpPHOE pa3BUTHE OOyYarOMIMXCs dYepe3 oOecleuyeHue BO3MOKHOCTH
MPUOOPETEHUSI W HCIIOJIb30BAHUS CHCTEMATHYCCKMX T€OMETPHUYCCKHX 3HAHWHA W JICUCTBUMU, CHEIUPUIHBIX
T€OMETPHUH, BO3MOXKHOCTH YCHEIIHOTO MPOJOJDKEHUS 00pa3oBaHUS MO CHEIHATbHOCTSIM, HE CBS3aHHBIM C
MIPUKJIATHBIM UCITOJIb30BAHUEM T€OMETPHH.

[IporpamMMa o reomeTpun Ha 6a30BOM ypOBHE MpeAHA3HAUEHA NI OOYYArOMIMXCsl CPEAHEH IIKOIbI, He
WCIBITHIBABIINX 3HAUUTEIbHBIX 3aTPyJHEHUI Ha YpOBHE OCHOBHOrO oOmiero oopaszoBanus. Takum oOpazowm,
oOyuatoruecss Ha 0a30BOM YypOBHE JOJKHBI OCBOHWTH OOIHE MaTeMAaTUYECKHUE YMEHHs, CBS3aHHBIE CO
cnenu@uKoil TeOMETpUM U HEOOXOIUMBIE JIJISl J)KU3HU B COBpEMEHHOM oOmiecTBe. Kpome 3TOro, oHHM MMEIOT
BO3MOXXHOCTh HU3YYUTh TE€OMETpHUIO Ooyiee TIyOOKO, €Clii B JalbHEWIleM BO3HUKHET HEOOXOAUMOCTh B
TE€OMETPHUECKUX 3HAHUSIX B IPOPECCHOHATBHOMN NeSTETHHOCTH.

JlocTuKeHHE IIeId OCBOCHHS MPOTPaMMBI 00ECIEUHBAECTCS PEIICHUEM COOTBETCTBYIOMIMX 3ajad.
[IpuoputeTHbIME 331a4aMH OcBOeHUsI Kypca «['eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBISOTCA:

— (¢opMupoBaHUE MPEACTABICHUS O TE€OMETPUH KaK YaCTH MUPOBOH KYJIbTYPBl H OCO3HAHUE €€ B3aUMOCBSI3H
C OKPYKaIOIUM MUPOM;

— (¢opMupoBaHUE MPEJICTABICHNUS O MHOTOTPAHHUKAX U TEJIaX BpallleHUs KaKk O BaKHEHIINX MaTeMaTHYeCKUX
MOJIEJISIX, TO3BOJIAIONINX OMUCHIBATh U U3y4aTh pPa3HbIC SIBJICHUS OKPYKAIOIIEro MUPA;

— (¢opMupoBaHUE YMEHUS PACIIO3HABATH HAa YEPTEKAX, MOJICTSAX U B peaTbHOM MHpPE MHOTOTPAaHHUKH M Tela
BpAIllCHUS;

— OBJI3JICHHE METOJIaMU PELICHU 33/1a4 Ha MOCTPOCHHS Ha N300paKEHUSIX MPOCTPAHCTBEHHBIX (UTYD;

— (¢opMupoBaHUE YMEHHS ONEPUPOBATH OCHOBHBIMU MOHATUSMHU O MHOTOTPaHHHMKAX M TeJlaX BPALEHUS U UX
OCHOBHBIMH CBOMCTBaMM;



— OBIQJICHHE AaITOPUTMAMH pEIICHUS OCHOBHBIX THIIOB 3adad; (OpPMHUPOBAHHUE YMEHHS MPOBOAWTH
HECJIOKHBIE JIOKa3aTeJbHbIE PACCYKICHHUS B XOJE€ PEIICHUS CTEPEOMETPUUECKUX 3a7ad U 3aJady C
IIPaKTUYECKUM COJEPIKAHHUEM;

— Ppa3BUTHE MHTEJUICKTYAJIIBHBIX M TBOPYECKHX CIIOCOOHOCTEH 00ydaromuxcsi, MO3HaBaTeIbHOW aKTHBHOCTH,
HCCJIEI0BATENbCKUX YMEHHUM, KPUTUYHOCTH MBILLIICHUS;

— ¢opmupoBaHue (PYHKIMOHAIBHONH TPAaMOTHOCTH, pEJICBAHTHOH T'€OMETPHHM: YMEHHE paclO3HaBaTh
MPOSIBIICHUS] TEOMETPUUYECKUX MOHATUM, 00BEKTOB M 3aKOHOMEPHOCTEH B PEANIbHBIX )KM3HEHHBIX CUTYAIUsX
U TpU U3YYEHUU JAPYrUX Y4eOHBIX NPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH,
dbopMyITUpOBaTh WX HA S3BIKE TEOMETPUHU U CO3[aBaTh F€OMETPUYECKHE MOJIENH, MPUMEHSITh OCBOCHHBIN
FEOMETPUYECKHUI anmapar Jid pELIeHUs MPAaKTUKO-OPUEHTHUPOBAHHBIX 3a/lad, HWHTEPIPETUPOBATH H
OIICHUBATH MOJYYEHHBIC PE3YyJIbTaTHI.

OTiUyuTeNbHON 0COOCHHOCTHIO MPOrPaMMBI SBIIAETCS BKIIIOUEHHE B KypC CTEPEOMETPHH B Haudaje ero
W3y4YeHUs 3aJ1a4, PEIIaeMbIX Ha YPOBHE MHTYUTUBHOIO TIO3HAHUSA, U ONPEACIEHHBIM 00pa3oM OpraHu30BaHHAs
pabota Hag HHUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO MBIILICHUS,
CTUMYJIUPYET MPOTEKAaHUE UHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K JaIbHEHIIIEMY U3yUEHHUIO MPEIMETA.

[Ipenmourenne OTAAETCA HArISAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUs, TO €CTh TEOPETUYECKUE
3HaHUS HMMEIOT B CBOGM OCHOBE UYBCTBEHHOCTb IPEAMETHO-TIPAKTHUYECKOW JesTeNbHOCTH. Pa3Butune
MIPOCTPAHCTBEHHBIX MPEICTABICHUN Yy YUYalIUXCS B Kypce CTEPEOMETPUM MPOBOAMTCS 3a CUET pelIeHUs 3a]a4y
Ha CO3/IaHWE€ NPOCTPAHCTBEHHBIX OOPAa30B M 3aJad Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU OOpa3aMu.
Coznanue oOpasza IpPOBOAUTCS C ONIOPOM HA HATJIAIHOCTD, a ONIEPUPOBAHUE 00PA30M — B YCIOBUSAX OTBIICUCHHUS
OT HArJISAHOCTH, MBICJICHHOTO M3MEHEHHUSI €70 HCXOIHOTO COJICPIKAHMUS.

OcHoBHBIE conaepxaTenbHble JHUHMM Kypca «l'eomerpum» B 10-11 kiaccax: «MHOrorpaHHUKN»,
«[IpsiMble U TIOCKOCTH B MPOCTpaHCTBE», «Tena BpamieHus», «BeKTopsl U KOOPAMHATHI B IIPOCTPAHCTBEY.
®opMUpOBaHUE JTOTUYECKUX YMEHUN pacipesieisieTcsa He TOJIbKO M0 COAEPKATEIbHBIM JIMHUAM, HO U 10 TOJAaM
oOy4eHHs Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHuUsl.

Copmepxanrie o0Opa3oBaHHs, COOTBETCTBYIOIIEE TPEAMETHBIM pe3ylbTaTaM OCBOCHHS paboueii
MpOrpaMMBbl, paclpee€HHBIM 0 ToJaM OO0Y4YEHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI OBIAJCHHUE
F€OMETPUYECKUMHM TIOHATUSIMU M HaBbIKAMU OCYIIECTBIIIOCh MOCIENIOBATEIbHO U TOCTYNaTelbHO, C
COOJIIOJICHUEM TPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIOYAIUCh B OOIIYI0 CHCTEMY
T€OMETPUUYECKUX TMPEACTABICHUM oOydarolmuxcs, pacumpsas W yrayomss e€, o0pasys MpouHbIe
MHOECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenne reomerpun otBoauTcs 2 yaca B HeAemo B 10 kinacce u 1 yac B Hepento B 11 kiacce, Bcero
3a 1Ba roja o0yuenus - 102 yueOHBIX Jaca.

1. COILEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

Pa3nen 1. BBenenue B crepeoMeTpuio

OcHOBHbIE TIOHATHUA cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, MpocTpaHcTBO. I[loHsTHE 00
AKCMOMAaTUYECKOM MTOCTPOECHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX.

[Ipocreiimume npocTpaHcTBEHHBIE GUTYPHI HAa TUIOCKOCTH: TETpadp, KyO, Mmapaiienenume]]; mocTpoeH!e
CCUYCHMUIA.

Pasznea 2. IIpsiMble U JIOCKOCTH B pocTpaHcTBe. [lapajuie/ibHOCTh NPAMBIX U IJIOCKOCTEH

B3aumHoe pacnoniokeHuE TPSAMBIX B IPOCTPAHCTBE: IEPECEKAIOUIUecs, NapajljielbHble U

CKpenuBaromuecs npsmele. [lapamiersHOCTh MPSMBIX U IIOCKOCTEN B MTPOCTPAHCTBE: MapaICIbHBIC TIPSIMBbIC

B IIPOCTPAHCTBE;, MApPAUIENBbHOCTh TPEX MPSIMBIX; MAPALIEIBHOCTh MPSAMOW M IUIOCKOCTU. YTIBl €

COHAIIPaBJIICHHBIMH CTOPOHAMHU; Yrojl MEXAY MNpsSMbIMH B MpocTpaHcTBe. [lapamnensHOCTh IUIOCKOCTEN:

MapajuleIbHbIEC INIOCKOCTH; CBOMCTBA MApAJUICIbHBIX INIOCKOCTEN.

Pasnes 3. IlepnieHAUKYJSAPHOCTH NPSAMBIX M IUIOCKOCTEM

[lepneHuKyISIPHOCTh MPSIMOM M TJIOCKOCTH: MEPIEHIUKYJSPHBIE MpPsIMbIE B MPOCTPAHCTBE, MpPsIMbIE
MapajuieJbHble U NEPHEHAMKYJSAPHBIE K IUIOCKOCTH, NMPU3HAK NEPHEHAMKYISIPHOCTH MPSAMONW M IUIOCKOCTH,
Teopema O MPsSIMON MEPHEHIUKYISIPHON MIIOCKOCTH. [leprneHnuKkynsp u HaKJIOHHBIE: PACCTOSIHUE OT TOYKH /0
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM A0 TUIOCKOCTH, TPOEKLIUs (PUTYphI HA TUIOCKOCTbD.

Pa3neua 4. Yribl Mexay NpsAMbIMH U IJIOCKOCTSIMHA

VYrael B OPOCTPAHCTBE: YroJd MEXAY MOPsIMOM M IIJIOCKOCTBIO; ABYTPAHHBIM YroJj, JUHEWHBIM yroi

JIBYTPAHHOTIO yria.



IlepneHqUKyYISPHOCTD TUIOCKOCTEN: IIPU3HAK IEPIEHAUKYISIPHOCTH ABYX IUIOCKOCTed. Teopema o Tpéx
HEPIECHIUKYIIApax.
Paszpnen 5. MHoOrorpaHHuKH

IlonsiTiE MHOrOTpPaHHMKA, OCHOBHBIE JJIEMEHTBI MHOIOTPAHHMKA, BBIIYKJIbIE W  HEBBIITYKIIBIE
MHOTOTpaHHHUKH; pa3BEPTKa MHororpaHHuka. [Ipumzma: N-yronpHas npusMma; I'paHM U OCHOBAHMS IPU3MBI;
npsiMasi M HaKJIOHHas IpU3Mbl; OOKOBas W IOJHAs MOBEPXHOCTh Npu3Msbl. [lapamnenenunen, npsMoyroyibHbIH
napajiesienunes u ero cBorcrna. [lupamuaa: N-yroipHas mupamMuia, TPaHd U OCHOBaHHME MUPAMUIBI; OOKOBast
U TIOJIHAsl MOBEPXHOCTh IUPAMM/bI; NIPaBUIbHASA U yCE€YEHHAs NMUPAMMIA. DJIEMEHTBI IPU3MBI U ITHPAMUJBIL.
[IpaBriibHBIE MHOTOTPaHHUKH: IOHSTHE IPABWJIBHOIO MHOTOTPaHHMKA; MpaBWJIbHAS IpHU3Ma U IpaBUIbHAL
NUpPaMU/Ia; IPaBUIIbHAS TPEYTOJIbHAS UpaMKIa U IPaBUIbHBIA TeTpa’ap; KyO. [IpencraBnenue o npaBUiIbHBIX
MHOT'OTpaHHHUKaX: OKTa’3ap, 10AeKa3ip U ukocayap. CedeHus Npu3Mbl U TUPAMUBL.

CuMMeTpusi B NPOCTPAHCTBE: CHMMETPHsSI OTHOCHUTENIBHO TOYKH, INPAMOM, IJIOCKOCTH. OJIEMEHTBI
CUMMETPUH B IUPAMUJaX, NapajuleIenueax, IpaBUIbHBIX MHOTOIPAaHHUKAX.

Beruuciienue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHany, yrisl. [liomans O0KOBOI MOBEPXHOCTH U
IIOJIHOM TMOBEPXHOCTHU MPSMOW IMPHU3MBI, IJIOLIA/b OCHOBAHMUN, TeopemMa O OOKOBOH MOBEPXHOCTH MPSMOM
npusmbl. [lnomans OOKOBOM MOBEPXHOCTH M IOBEPXHOCTH MPaBWIBHOW HUPaMUJbI, TEOpeMa O IUIOIIAAU
YCE4EHHOU NMUPAMHUJIBI.

Pazngen 6. O0beMbl MHOTOTPAHHUKOB

[Tonstue 00 o0béme. OOBEM mupamubl, npusMbl. [lomobHble Tena B mpoctpaHcTBe. COOTHOLIEHUS
MEX]y IUIOIIAAsIMU IOBEPXHOCTEH, 00bEMaMU IOJOOHBIX TEJI.

Paspnen 7. IloBTOopeHue: ceyeHUs , pACCTOSAHMUSA U YIJIbI
11 KJIACC
Pa3nea 1. Tena Bpamenus

Cdepa u wmap: neHtp, paguyc, JUaMmeTp; IUIOMIAJb MOBEpXHOCTH cdepbl. B3anMHoe pacnosnoxeHue
cdepbl U IUIOCKOCTH; KacaTellbHas IUIOCKOCTh K cdepe; muomans chepol. M3o0paxenue cdepsl, mapa Ha
mockoctu. CedeHns mapa.

Hunuaapuyeckas MOBEPXHOCTh, 00pa3yolllie IWIMHIPUUECKONH MOBEPXHOCTH, OCh LMJIMHAPUYECKON
noBepXHOCTU. L{MauHIp: OCHOBaHMS M OOKOBas MOBEPXHOCTh, OOpasyrolas M OCh; IUIOMAAb OOKOBOH U
ITOJIHOM ITOBEPXHOCTH.

Konnueckass moBepXHOCTh, OOpa3yrolllie KOHMYECKOW IOBEPXHOCTH, OCb M BepIIMHA KOHMYECKOU
noBepxHocTU. KoHyc: ocHOBaHME U BepllrHa, 00pa3yromias U 0Ch; IIIOIIa b OOKOBOM U MOJIHOM MOBEPXHOCTH.
VYceu€HHbI KOHYC: 00pa3yloIiye U BBICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

N300paxenue Ten BpaleHus Ha II0CKOCTH. Pa3BépTka nummHapa v KoHyca.

KomOuHanuu Ten BpallleHUss 1 MHOTOTPaHHMKOB. MHOrOrpaHHMK, OMMCaHHBIA OKoJO cdepsbl; chepa,
BIIMCAaHHAsi B MHOTOTPAHHUK, WM TEJIO0 BpallleHUs.

Pa3nea 2. O0beMblI TeJ

[Tonsitue o0 o6béMe. OcHOBHBIE cBOcTBa 00bEMOB Ten. Teopema 00 00bEME NPSIMOYrOJLHOTO
napajiesnenunena u cieacTeus u3 He€. O0bEM nmMHApa, konyca. O0bEM mapa U riomaab chepsl.

[lonobuble Tema B mpocTpaHcTBe. COOTHOIIEHMS] MEXIy IUIOMAJIMU IOBEpXHOCTEH, 0O0BEMaMU
MOJTIOOHBIX TE.

Ceuenust mwiMHApa (mapamiedbHO W MEPHEHIUKYISIPHO OCH), CEYeHUs KOoHyca (mapauiesbHOoe
OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILINHY), CEUECHNUS 11apa.

Pa3pnen 3. BekTopbl 1 KOOPpAUHATHI B IpocTpancTBe 10

BexTop Ha miockoctu U B npoctpaHcTBe. CII0)KEHHE U BBIUYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpA Ha
yucno. Pa3noxkeHue BekTopa mo TpEM HEKOMIUIaHApHBIM BekTopam. llpaBuno mapamienenunena. Pemenue
3aJ1a4, CBA3aHHBIX C NMPUMEHEHHEM IIpaBWJ ACHCTBUN ¢ BekTopaMu. lIpsmoyrosbHas cucTreMa KOOpAMHAT B
npoctpanctBe. KoopauHaTel BekTopa. Ilpocreitmme 3agaur B KOOpAWHATAX. YTOJN MEXIY BEKTOPAMH.
CkansipHOE IIPOM3BEJIEHUE BEKTOPOB. BbIUMCiieHHE YITIOB MEXIY NPSIMBIMU U IUIOCKOCTAMU. KoopauHaTHO-
BEKTOPHBIN METOJ IPX PELICHUH IT€OMETPUYECKHX 3a1ad.

Pasnen 4. [loBTopenue, 06001eHUe, CHCTEMATH3AUMS 3HAHUI

2. IINTAHUPYEMBIE PE3YJIBTATDBI

2.1 JUYHOCTHBIE PE3YJIbTATDBI
JIMuHOCTHBIE pe3yabTaThl OCBOEHUS MPOrpaMMBbl y4eOHOro mpeamera «MaTeMaTHKa» XapaKTepU3yroTCs:
I'paxxnanckoe BocniuTaHue:



c(hOPMHUPOBAHHOCTHIO TPAXKITAHCKON MO3UIMK OOYYAIOMIErocss KaK aKTMBHOTO M OTBETCTBEHHOTO UJICHA
POCCHIICKOTO OOIIECTBA, MPEICTABICHUEM O MaTeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHHS PA3THYHBIX
CTPYKTYp, SIBICHUH, TpPOLEAYp TpakIaHCKOro oOmiectBa (BBIOOPBI, OMPOCBI H  Mp.), YMEHUEM
B3aMMOJICHCTBOBATh C COIMAIBHBIMUA HHCTUTYTAMH B COOTBETCTBUH C UX (DYHKIIUSIMHU M Ha3HAYCHUEM.

IMaTpuoTHyeckoe BOCIUTAHUE:

C(OPMHPOBAHHOCTHIO POCCHICKOHN TPaXKJAHCKON MICHTHYHOCTH, YBOKEHUS K MPOILIOMY H HACTOSIIEMY
POCCHUICKONH MaTeMaTUKH, IEHHOCTHBIM OTHONICHHEM K JOCTHXKCHHSIM POCCUHWCKHX MaTeMaTUKOB U
POCCHIICKON MaTeMaTHYECKOW NIKOJIbI, K MCIIOJIb30BAaHUIO 3TUX JOCTHIKEHHH B IPYTUX HayKax, TEXHOJOTHSX,
cdepax IKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOT0 BOCTIMTAHUSI:

OCO3HAaHMEM JIyXOBHBIX IICHHOCTEH POCCHICKOTO Hapoaa; c(HOpMHUPOBAHHOCTHIO HPABCTBEHHOI'O
CO3HaHUS, ATHYECKOTO TOBEJCHHS, CBSI3aHHOTO C NPAKTUYECKHM TPUMCHEHHUEM JOCTH)KCHUH HayKH u
JESTeTbHOCTBIO YUEHOT0; OCO3HAHHEM JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro.

JcTeTHYeCKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpY, BKIIIOYasl ICTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3aja4, pEIICHUH, pacCyKICHUW; BOCIPHUMMYHBOCTHIO K MAaTEMaTHYECKUM acleKTaM pa3jIMYHbIX BHJIOB
HCKYCCTBA.

Du3uyecKoe BOCIMTAHHE:

c(OPMUPOBAHHOCTHIO YMCHHSI TIPUMEHSATh MaTEMAaTHYSCKHE 3HAHWS B HWHTEpecax 3JI0pOBOTO U
0e3omacHOro o0pa3a JKW3HU, OTBETCTBEHHOI'O OTHOLICHHS K CBOEMY 3II0POBBIO (3I0pPOBOE IHTAHHE,
cOamaHCHpPOBAaHHBIA PEKHUM 3aHATHA H OT/ABIXa, peryispHas QU3AYecKas aKTUBHOCTH);, (PU3UICCKOTO
COBEPILICHCTBOBAHMSI, IPU 3aHATHSIX CIIOPTUBHO-03I0POBUTEIBHOMN JICATEIILHOCTHIO.

TpyaoBoe Bocnutanue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IICHHOCTH TPYAOJIIOOUS; WHTEPECOM K pas3iIudHbIM chepam
poeCCHOHATTFHON JEATEIBHOCTH, CBSI3aHHBIM C MaTEeMAaTUKON M €€ MPWIOKEHUSMH, YMEHHEM COBEpIIaTh
OCO3HaHHBIN BRIOOp Oyayieit mpodeccuu U pearTn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TUIAHbBI; TOTOBHOCTHIO U
CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHWI0 M CaMOOOpPa30BaHHMIO Ha NPOTSDKEHUHM BCEH JKU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYacCTHIO B PEIICHUU MPAKTUYECKUX 3a7a4 MaTeMaTHueCKOil HapaBiIeHHOCTH.

IKOJOrHYeCKoe BOCTIUTAHNE:

c(OPMHUPOBAHHOCTHIO JKOJOTHYECKON KYJIbTYpHl, MOHUMAHHEM BIHSHHS COIIMAIFHO-KOHOMHYECKHX
MPOIIECCOB HA COCTOSTHHE TPUPOAHOM W CONMAIBHOM Cpelpl, OCO3HAaHHEM TJI00alIbHOTO XapakTepa
HKOJIOTMUECKUX TpoOJIeM; OpUEHTalMel Ha MPUMEHEHHWEe MaTeMaTHMYeCKUX 3HAaHUU A pelieHus 3aaad B
00JIaCTH OKpYXKAaromlel Cpenapl, MIAHWPOBAHUS IIOCTYIIKOB M OIICHKH WX BO3MOXXHBIX TOCIEICTBHUA IS
OKpY>Karolleu Cpeibl.

LleHHOCTH HAYYHOIO MO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHO! MPAKTUKH, MOHMMaHHEM MaTeMaTHYeCKOW HAayKH Kak c(epbl 4eJIOBEYECKOW NesTeTbHOCTH,
9TamoB €€ pa3BUTHs M 3HAYMMOCTH JUIS Pa3BUTHs I[MBIIM3AIMH, OBIAJCHUEM SI3BIKOM MAaTeMaTHUKU H
MaTeMaTHYECKOH KYJIBTYpOH KaK CpPEJICTBOM IIO3HAHWUS MHpPA; TOTOBHOCTHIO OCYIIECTBIATH MPOCKTHYIO H
UCCIIEIOBATENBCKYIO ACSITEIbHOCTh MHIUBUYaTbHO U B TPYIIIIE.

2.2 METAITPEJIMETHBIE PE3YJbTATHI

MeTtanpeaMeTHble  pe3ylbTaThl  OCBOEHHUS NpOorpaMMbl  ydyeOHOro mpeamera «MareMaTuka»
XapaKTepU3YIOTCS OBIIAJICHUEM YHHBEPCATBHBIMU  HO3HAGAMENbHBIMU  OCUCMBUAMU, VHUBEPCANbHBIMU
KOMMYHUKAMUBHBIMU OCLICTNEUAMU, YHUBEPCATbHIMU Pe2YIAMUEHIMU OeUCMBUAMU.

1) Yuueepcanvnovie nosnasamenwvnsie oeticmaus, obecneuusaiom Gopmuposarnue 6a308blx KOZHUMUBHBIX
npoyeccog obyyarowuxcs (0c6oeHue Memooo8 NOZHAHUS OKPYICAIOWEe20 MUpa, NpuMeHeHue 102UYecKUx,
ucce008amenbCKux onepayuil, ymeHut pabomams ¢ ungopmayueti).

ba3oBble JlornyecKkue AeicTBHA:

— BBISBJIATH U XapaKTEPU30BATh CYIIECTBCHHBIC MPU3HAKH MaTEMAaTHYECKHX 00BEKTOB, IOHSATHH, OTHOIICHHH
MEXIy MOHATHAMHU; (QOPMYIUPOBATH OIPEIESIICHUS TOHITHN; YCTAHABIMBATH CYIIECTBCHHBINM MpPU3HAK
KJaccu(uKalum, OCHOBaHHS JUIsl 000OIIEHUS ¥ CPaBHEHUS, KPUTEPHH ITPOBOIMMOTO aHATN3a,;

— BOCTIpPUHHUMATH, (HOpMyTUpOBaTh W MPEOOPA3OBBIBATH CYXKACHUS: YTBEPIUTEIbHBIE W OTpUIATEIHHBIE,
€IMHUYHBIC, YaCTHBIC U OOIINE; YCIOBHBIC;



BBIABIISITh MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M M TPOTUBOpeUYMs B (akTax, JaHHBIX,
HAOJMIONGHUSAX M YTBEPXKACHUAX; NpeAsaraTb KpPUTEPUH IS BBIIBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUYUH;
JieNiaTh BBIBOJBI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTHBHBIX M WHAYKTHBHBIX YMO3AKIIOUCHHH,
YMO3aKIIOYEHU M0 aHaJIOTUH;
IPOBOJUTH CAMOCTOSITEJIBHO JOKA3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPXKIACHUN (TIPSIMBIE U OT IPOTUBHOTO),
BBICTPAaWBaTh APTyMEHTAIMIO, MPUBOAUTH TNPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKICHHS U BHIBOJIBI;
BBIOMpATh CIOCOO pemeHus y4yeOHOW 3agaud (CpaBHMBATH HECKOJIBKO BapUAHTOB pEIICHUS, BHIOMPATH
HanOoJee MOAXOAMMUN ¢ yYETOM CaMOCTOSITETILHO BBIJICICHHBIX KPUTEPHEB).

Ba3oBble ucciaenoBarejLCcKue AeiiCTBHA:
UCTIOJIB30BaTh BOMNPOCHI KaK HCCIEAOBATENILCKUNA HMHCTPYMEHT TIO3HAHHS;, (HOPMYIHPOBATH BOIMPOCHL,
buKcupyoomue IpoTUBOpedre, NpodaeMy, YCTaHaBIMBaTh MUCKOMOE U JaHHOEe, (OPMHUPOBATH THIIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;
IPOBOJUTH CAaMOCTOSITENIBHO  CIUIAHUPOBAHHBIM  SKCIIEPUMEHT, MCCIEIOBaHHE TI0 YCTAaHOBJICHHUIO
0COOEHHOCTE MaTeMaTH4eCKOTO OOBEKTa, SBJICHHUS, IPOLECCA, BBIABICHUIO 3aBHCUMOCTEH MEXIy
00BEKTaMU, SIBJICHUSMHU, TIPOLIECCAMH;
CaMOCTOSITENILHO (DOPMYITHPOBATH OOOOIIEHUS W BBIBOJBI IO PE3yJIbTaTaM IPOBEAEHHOTO HAOIOJACHUS,
UCCIIEIOBaHMS, OLIEHUBATH JJOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTATOB, BBIBOJIOB M 0000IICHUI;
MIPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE IMPOLIECCA, a TAKXKE BBIABUTAThH MPEINOIIOKEHUS O €r0 Pa3BUTHH B
HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmeii:
BBISBJISTH JIe(DULUTHI HH(GOPMALIUH, TaHHBIX, HEOOXOAUMBIX ISl OTBETA HAa BOIIPOC U ISl PEIICHUS 3a/1a4H;
BBIOMpATh HMH(OPMAIMIO W3 HMCTOYHUKOB PA3IMYHBIX THIIOB, AHAJIM3UPOBATh, CUCTEMATH3UPOBATH H
MHTEPIPETHPOBATH MHPOPMAITUIO Pa3IMYHBIX BHIOB U ()OPM IMPEICTABIICHHUS,
CTPYKTYPUPOBATh MH(OPMAIHIO, IPEJICTABIATE €€ B Pa3IMUHBIX (OpPMax, WILTIOCTPUPOBATH rPahuIEeCcKH;
OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH MO CAMOCTOSATENIBHO C(HOPMYITUPOBAHHBIM KPUTEPUSIM.

2) VHueepcanvHblie KOMMYHUKAMUGHBIE Oelicmeus, 00ecneyusarom cQopmMupo8aHHOCmb COYUATbHBIX

HABbIKOB 06)/1!61}01(41/0(?6’}1.

Oo0menne:
BOCIPUHUMATh U (HOPMYJIHPOBATh CYXACHHUS B COOTBETCTBUHU C YCIOBHUSIMU U LEISIMH OOIIEHHUS; SICHO,
TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M MUCHbMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS IO
XOJly pEIIEHNUs 3a]a4l, KOMMEHTHUPOBATh MOJIYUEHHBIN PE3YyibTarT;
B X0/l 00CYKJIeHUS 3aJaBaTh BOIPOCHI IO CYLIECTBY 00CYX/1aeMOM TeMbl, IpoOJIeMBbl, peliaeMol 3ajauu,
BBICKA3bIBaTh UJI€U, HAIlIEJIEHHbIE HA TOUCK PEIICHHUS; CONIOCTABIIATH CBOM CY)KJIEHUS C CYXKACHUSIMH IPYTHX
YYaCTHMKOB JHaiora, OOHapyXXHMBaTh pazIMuMe M CXOJACTBO TNO3MIMH; B KOPPEKTHOH Qopme
(bopMynupOBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS;
IPEJCTaBIISITh PE3YJIbTAaThl PEIICHUs 3aJadM, JKCIIEPUMEHTA, UCCIECJOBAHMS, MPOEKTA; CaMOCTOSTEIbHO
BbIOMpaTh OpMAT BBICTYIJICHHUS C YUETOM 3a/1a4 MPE3eHTALUU U 0COOEHHOCTEN ay TUTOPUH.

CoTpyannuecTBo:
MOHMMATh U UCTOJIH30BaTh MIPEUMYILIECTBA KOMaHAHON U UHIMBUYyaJIbHOU pabOThI MPH PEIICHUN YUEOHBIX
3a/1a4; MPUHUMATh IIeJIb COBMECTHOH NeATEIbHOCTH, IJIAHUPOBATh OPraHU3AIUI0 COBMECTHON padoThI,
pacrpenensaTs BUIbl paboT, JOroBapuBaThCs, 00CYXk/AaTh MPOIECC U pe3yabTaT paboThl; 0000I1aTh MHEHHS
HECKOJILKHX JIOJIEH;
y4acTBOBAaTh B IPYMIOBBIX (hopMax paboThl (00CyKIeHHUs, 0OOMEH MHEHHMH, «MO3TOBbIE IITYPMbI» U HHBIE);
BBINOJIHATh CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOU JICHCTBHA C JAPYIMMU UICHAMH KOMAaHIBI;
OLIEHUBATh Ka4E€CTBO CBOET0 BKJIaAa B OOIIMN NMPOJYKT MO KPUTEPHUAIM, CPOPMYIUPOBAHHBIM yYaCTHUKAMU
B3aUMOJICHCTBUS.

3) Vuusepcanvhvie pezynamuesnsie deticmsus, obecneuusaom Gopmuposanue cCmvlci08blX YCMAaHo8OK U

HCU3HEHHBLIX HABLIKOB TUYHOCMU.

Camoopranuszaumus:
COCTABJIATH IUIAH, aJITOPUTM pEIICHHs 3a/1a41, BBIOMPATh CIIOCO0 PelIeHHs ¢ Y4ETOM UMEIOIIMXCS PECYPCOB
U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C y4€TOM HOBOU
nHpopmanuu.



CaMOKOHTPOJIb:

—  BIIA/IETh HABBIKAMM [103HABATEIbHOM pe(IEKCUN KaK OCO3HAHMsI COBEPIIAEMBIX JIEHCTBUN U MBICIUTEIbHBIX
IPOILIECCOB, UX PE3Y/IbTATOB; BJIAAETh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS MpoLecca U pe3ysabTara
pelIeHrs MaTeEMaTUYECKOH 3a7auu;

— IpeIBUAETh TPYAHOCTHU, KOTOpbIE MOTYT BO3HHMKHYTh INPH DPELIEHUH 3aJlaud, BHOCUTb KOPPEKTHUBBI B
JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOATEILCTB, JaHHBIX, HAWJIEHHBIX OIIMOOK, BBISABICHHBIX TPYIHOCTEH;

— OILICHMBaTh COOTBETCTBHE pe3yjibTaTa LEIM M YCIOBUAM, OOBACHATh NPUYMHBl JOCTHXKEHHUS WM
HEJIOCTUKEHHUS PE3YJIbTAaTOB AEATEIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

23 IIPEJJMETHBIE PE3YJIBTATDBI

10 KJIACC

OnepupoBarh NOHATUAMU: TOUKA, IIPsMasi, INIOCKOCTb.

ITpuMeHATh aKCHOMBI CTEPEOMETPHUHU U CIEICTBUS U3 HUX MPH PELLICHUH F'€OMETPUUYECKUX 3ajiau.

OnepupoBath NOHATHAMU: NapaLIEIbHOCT U MEPIEHAUKYISIPHOCTD MPSAMBIX U INIOCKOCTEH.

KnaccugunupoBaTb B3aUMHOE PaCHOI0XKEHHUE IPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUSMHU: JBYTPAHHBIA yrojl, TPaHU ABYIPAHHOIO yIia, pedpo ABYIPAHHOTO YIJIA;
JMHEWHBINA yroy JBYTPaHHOIO yIJia; TpajlyCHas Mepa JABYIPaHHOIO yrJja.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHMK, BBINYKJIBIA U HEBBITYKJIbI MHOTOIPAaHHUK, 3JIEMEHTHI
MHOTI'OI'paHHHKA, IPAaBUIbHbBII MHOTOTPaHHUK.

PacriozHaBaTh  OCHOBHBIE  BHJbI ~ MHOTOTPAaHHMKOB  (MHMpamMuaa; I[pU3Ma,  IPSIMOYTOJIbHBIN
napajuiesienumnesn, Kyo).

KnaccuunupoBarh MHOTOTpaHHHKH, BBIOWpas OCHOBaHHMSA Ui KiacCU(UKAUK (BBINYKJIbIE U
HEBBINYKJIbIE ~ MHOTOTPAaHHUKH; IPAaBWIbHbIE MHOIOIDAaHHHMKHM; MpsIMble M  HAKJIOHHBIE  IPU3MBI,
napajuiesenuneabl).

OnepupoBaTh NOHATUSAMH: CEKYILAs MNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBACHATH MPUHIIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIEIOB.

Ctpouth ceyeHHs MHOTOTPAHHUKOB METOAOM CIIEOB, BBIMOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEKH U3
PUCYHKOB IIPOCTHIX O0BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3aaun Ha HaXOXJIEHUE T€OMETPHUECKUX BEJIMYMH MO 00paslaMm WM alrOpuTMam, IMpUMEHS
W3BECTHBIE AHAJIUTUYECKHE METOJbl MPU PELIEHUH CTaHJApPTHBIX MAaTEMaTHYEeCKUX 3a/7a4 Ha BbIUKCIECHHE
paccTOSHUM MEXAYy JBYMs TOYKaMH, OT TOYKM JO MpsAMOH, OT TOYKHM JO IIJIOCKOCTH, MEXIY
CKPEILMBAIOINUMUCS IPSIMBIMHU.

Pemarp 3amaun Ha HaXOXKIAEHHE T'€OMETPUUYECKUX BEIMYMH MO oOpas3laM WU ajiropuTMaM, NMpUMEHSS
U3BECTHBIE AHATUTUYECKUE METO/IbI IIPU PEIIEHUH CTaHJAPTHBIX MAaTEMAaTHUECKUX 3a7a4 Ha BBIYUCIICHUE YTJIOB
MEXY CKpEIIMBAIOIIMMHCS NPSIMBIMU, MEXIY MPSMOW M IUIOCKOCTBIO, MEXKAY IJIOCKOCTSIMH, IABYTPAHHBIX
YTJIOB.

Boruncnsate 00bEMBI U MJIOIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma, TUPaMUa) ¢ MpUMEHEHUEM
dbopMys;  BBIYMCIATH  COOTHOUICHHS  MEXIY IUIOMIAJSIMH  TOBEpXHOCTeH, 00BbEMaMu  MOJOOHBIX
MHOTOTPaHHHUKOB.

OnepupoBarh NOHATUAMH: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U MJIOCKOCTh CUMMETPUN; LIEHTP, OCh
U TUIOCKOCTh CHMMETPHH (PUTYPBI.

W3BnekaTb, MpeoOpa3oBbIBaTh WM HWHTEPHOPETHPOBATh  WHGPOPMALMIO O  MPOCTPAHCTBEHHBIX
reoMeTpUUYeCcKuX Urypax, npeAcTaBIeHHYIO Ha YepTEKaxX U PUCYHKaX.

[TpumensaTh reomerpuueckue (axkTbl Ui PELICHUS CTEPEOMETPUUECKHX 3a/ad, MpPeAroiaratonmx
HECKOJIBKO LIIaroB PeLIeHHs], €CIM YCJIOBUS TPUMEHEHHUS 3a/JaHbl B IBHOH (opMe.

IIpumensTh NpocTElIe MPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI NpHU
pEIIeHNN CTEPEOMETPUUECKHX 3a/1au.

IIpuBoauTe mHpUMEpPbl MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOAE M JKU3HH, pAaclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB '€OMETPUHU B HCKYCCTBE.

IIpuMeHsTh NOJydYEHHBIE 3HAHUS HAa NPAKTHKE: AaHAIM3UPOBATh pEAIbHBIE CUTYyAllUHM W NPUMEHSTH
U3yYEHHbIE TIOHATHS B IIpoOIecce IIOMCKAa PELICHMs MaTeMaTH4eckd C(OpMyJIUpOBaHHONM NpOOIEMBI,
MOJIETIMPOBAaTh pEAIbHbIE CUTyallUM Ha S3bIKE T[E€OMETPUHM, HCCIEI0BaTh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BAHUEM T'€OMETPHUECKUX TMOHATHHA M TeopeM, ammapara aiareOpbl; peliatb NpakTHYECKUe 3ajaui,
CBSI3aHHBIE C HAXOXKJACHUEM I'€OMETPUUECKUX BEJIUYMH.

11 KJTACC



OnepupoBarh  TOHATUAMHU:  IWIMHIPUYECKAs  TMOBEPXHOCTh, OOpasylomipe  IUIHHIPHYECKON
MOBEPXHOCTH; IIWIMHJIP, KOHWYECKas TOBEPXHOCTh, OOpa3yIoONMe KOHHYECKOM IMOBEPXHOCTH, KOHYC;
cepuueckas mOBEPXHOCTb.

Pacrio3naBath Tena BpaieHus (LHIUHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTYYSHUS TENl BPALICHHUS.

KnaccuduiupoBars B3aMMHOE PacIoioKeHUEe CEephl U MIIOCKOCTH.

OrnepupoBarh NOHATHSIMU: IAPOBOM CETMEHT, OCHOBaHUE CErMEHTa, BHICOTA CErMEHTA; IIapOBOM CIIOM,
OCHOBAHHE IIAPOBOT'0 CJIOS, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbrancnsate 00bEMBI M TUIOIIAN TTOBEPXHOCTEH TENI BpAIIEHUS], TEOMETPUYECKUX Tell C MPUMEHEHUEM
dhopmyi.

OnepupoBarh MOHSATUSMU: MHOTOTPAHHHK, BIHCAHHBIN B cepy U OMHMCAaHHBIN OKoio chepsl; chepa,
BIIMCAHHAs B MHOTOTPAHHHK HJIM TEJIO BPAIICHHS.

BBIHCIsATE COOTHOMICHHSI MEXKAY TUIOIIAIIMU TOBEPXHOCTEH M 00bEMaMU TTOT0OHBIX TE.

N300paxaTh u3ydaembie (GUTYPBI OT PYKH M ¢ TPUMEHEHHUEM IPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BeImonHATh (BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PHCYHKOB NPOCTBIX OOBEMHBIX (UTYp: BHJI CBEPXY,
cOOKY, CHH3Y; CTPOUTbH CCUCHHS TEJI BPALICHHUSI.

W3Biekath, HMHTEPHPETUPOBATH H  MPeoOpa3oBbIBaTh  HMHPOpPMAIMIO O  MPOCTPAHCTBEHHBIX
reOMETPHUCCKUX (DUTYpax, MPEICTABICHHYIO Ha YEPTEIKaX U PUCYHKAX.

OnepupoBarh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE IEHCTBUSL CJIOXKEHUST BEKTOPOB, BBIUUTAHUS BEKTOPOB M YMHOXKCHHS BEKTOpa Ha YHCIIO,
O0O0BICHATH, KAKHMH CBOMCTBAMH OHHU 00J1a/1af0T.

[TpuMeHSTh MpaBUIO apasuIeICIHUIe/Ia.

OnepupoBarh MOHITHIMH: J€KaPTOBBI KOOPAWHATBI B TIPOCTPAHCTBE, BEKTOP, MOMAYJIh BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPIHMHATHI BEKTOPA, YroJl MEXIY BEKTOPAMHU, CKaJSPHOE MPOU3BEICHHE BEKTOPOB,
KOJUTMHEAPHBIE H KOMITJIAHAPHBIC BEKTOPBHI.

Haxomuth cymMmMy BEKTOPOB M MPOU3BE/IEHHE BEKTOpA HAa YHUCIO, YTOJ MEXAY BEKTOpaMH, CKAISPHOE
MIPOU3BEJICHNE, PACKIIAIBIBATH BEKTOP IO IBYM HEKOJUTHMHEAPHBIM BEKTOPAM.

3a/aBatTh IIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CHCTEME KOOpMHAT.

[IpumensITh TeoMeTpudeckne (AKTBl IS PEIMICHUS CTEPEOMETPUYCCKUX 3a/ad, IPEAIoIararomiinx
HECKOJIBKO IIaroB PeLIeHHUs, €M YCIOBUS TPUMEHEHHUS 3aJJaHbl B IBHOH dopme.

Pemarp npocreiinie reoMeTpUYeCKHE 3a/1a4H Ha TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/IA.

Pemarp 3amaum Ha J0Ka3aTeNbCTBO MAaTEMAaTHYECKHX OTHOIICHWH M HAXOXKJIEHUE TE€OMETPHUYECKHX
BEJIMYMH TI0 O0pas3laM WM alTOPUTMaM, HPHUMEHSS W3BECTHBIC METOIBI TMPH PEIICHUH CTaHIAPTHBIX
MaTeMaTHYECKHX 3a/1a4.

[TpuMeHsITh MpoCTEHIIIe MPOrPaMMHBIC CPEJICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIC CUCTEMBI TIPU
pEIIeHNN CTEPEOMETPUIECKHX 3a/1ad.

[IpuBOUTE TIPUMEpPHI MAaTEMAaTHYCCKUX 3aKOHOMEPHOCTEH B TPHUPOAEC H JKU3HH, paCIO3HABaTh
MPOSIBIIEHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[IpuMeHSITh TIOJMydEeHHBIC 3HAHWUS HAa TPAKTHKE: aHAIM3UPOBATH pEATbHBIC CHUTYallHH W MPUMCHSTH
W3YYCHHBIE TIOHSATHUS B TIPOLIECCE TIOWCKA pEIICHUS MaTeMaTH4eCKu C(HOpPMYIUPOBAHHONW MPOOIEMBI,
MOJICTTUPOBATh pEaJbHBIE CHTYallMM Ha SI3bIKE TI'E€OMETPUH, HCCIICIOBaTh ITOCTPOCHHBIE MOJICITH C
UCIOJIb30BAaHUEM TE€OMETPUYECKHX TMOHSATUH M Teopem, ammapaTa anreOpbl; pemarh MpakKTHUYeCKUe 3a/1ayd,
CBSI3aHHBIC C HAXOXKJICHHEM T€OMETPHUCCKUX BEIIMYHNH.

3. TEMATHYECKOE INIAHUPOBAHHUE
10 KJIACC
KoanuecTBo 4acoB 3.J'IeRTpOHHLIe
Ne HaumeHoBaHue pa3/iesioB U TeM Konrtpoas | Ilpakru (undposbie)
n/n MPOrpamMmmbl Bcero HbIe YecKue o0pa3oBaTe/ibHbIE
padoThI padoThI PeCypChbl
https://resh.edu.ru/sub
1 BBeneHue B cTepeoMeTpuio 10 ject/lesson/4756/start/
203542/
9 [TpsiMbIe U TIOCKOCTH B 12 1 https://resh.edu.ru/sub
npoctpascTse. [lapamieabHOCTb ject/lesson/6065/start/



https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/

NPSIMBIX M IJIOCKOCTEH 125651/
leDHeH MKV HOCTE TIDAMEX I https://resh.edu.ru/sub
3 p N JUIEY P p 12 ject/lesson/4724/start/
IUIOCKOCTEH 20411/
VI MESKAY DML 1 https://resh.edu.ru/sub
4 ; ny np 10 1 ject/lesson/6063/start/
IIJIOCKOCTAMU 21120/
https://resh.edu.ru/sub
5 MHororpaHHUKu 11 1 ject/lesson/6018/start/
221550/
N https://resh.edu.ru/sub
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1 iect/lesson/5629/start/
7 [ToBTOpEHME: CCUCHHUSI, PACCTOSTHUS U 4 1 https://resh.edu.ru
YTJIbI
OBHIEE KOJIMYECTBO YACOB I10 68 5 0
ITPOI'PAMME
11 KJIACC
KoaunyecTBo yacos DJIeKTPOHHBIE
Ne HanmeHoBaHuUe pa3iesioB U TEM Konrtpoan | Ilpakru (undposbie)
n/n NnmporpaMmmbl Bcero HBIC qyecKue 06pa30BaTeJ’Ibele
padoThI padoThI pecypcenl
https://resh.edu.ru/sub
1 Tena Bpamenus 12 ject/lesson/6300/start/
22490/
https://resh.edu.ru/sub
ject/lesson/5629/start/
2 OObEMEI TE 5 1 https://resh.edu.ru/sub
ject/lesson/4910/start/
23238/
BeKkTODLL 1 K UHATLL B https://resh.edu.ru/sub
3 CKTOp 00pA 10 1 ject/lesson/5724/start/
MIPOCTPAHCTBE 21892/
4 Hostopene, 0606meHPje’ 7 1 https://resh.edu.ru
cucreMarui3anus 3HaHUUu
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
[TPOI'PAMME
4, IMMOYPOYHOE IINTIAHUPOBAHUE
10 KJIACC
Ne Tema ypoka Beero
n/n yp
Pasnen 1. BBeienne B crepeoMeTpuio 10
OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA, IPSIMast, IIOCKOCTh, MpocTpaHCcTBO. IIpaBuna
1 M300paKeHHS Ha PUCYHKAX: N300pakKeHUS TUIOCKOCTEH, TapaJlIeIbHBIX MPSMBIX (OTPE3KOB), 1
CepeIMHbI OTPE3KA
2 [TonsTHS: MepeceKaronuecs MIOCKOCTH, IEPECEKAIOIINECs MPsIMasi U MIO0CKOCTh
3 [TonsTHS: MepeceKaronuecs MIOCKOCTH, IEPECEKAIIINECcs MpsiMast U TIIOCKOCTh 1
4 3HAKOMCTBO C MHOTOTpaHHUKAaMHU, N300pakeHe MHOTOTPAaHHUKOB HAa PUCYHKaX, Ha 1
MIPOCKITMOHHBIX YEPTEIKAX
5 KouTpoJibHasi padoTa cTapToBasi JHATHOCTHKA 1



https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/5629/start/
https://resh.edu.ru/subject/lesson/5629/start/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/5629/start/
https://resh.edu.ru/subject/lesson/5629/start/
https://resh.edu.ru/subject/lesson/4910/start/23238/
https://resh.edu.ru/subject/lesson/4910/start/23238/
https://resh.edu.ru/subject/lesson/4910/start/23238/
https://resh.edu.ru/subject/lesson/5724/start/21892/
https://resh.edu.ru/subject/lesson/5724/start/21892/
https://resh.edu.ru/subject/lesson/5724/start/21892/
https://resh.edu.ru/

Ananuz cmapmosotil ouaznocmukuy. HayanbHble cBeieHUs 0 KyOe U nmupamuie, uX pa3BEpTKU

6 1
u Mozenu. CedeHrss MHOTOIPaHHUKOB
7 [TonsiTHe 06 aKCMOMATHYECKOM MTOCTPOCHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U 1
CJICAICTBUS U3 HUX
8 [TonsATHE 00 AKCHOMATHYECKOM ITOCTPOCHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U 1
CJICZICTBHS U3 HUX
9 [TonsATHE 00 AKCHOMATHYECKOM ITOCTPOCHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U 1
CJICZICTBHS U3 HUX
10 [TonsiTHe 06 aKCHOMATHYECKOM MOCTPOCHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U 1
CJICACTBUS U3 HUX
Pasznes 2. [Ipsimblie u nmiiockocTH B npocrpancTie. [lapaniebHOCTh NPAMBIX M IVIOCKOCTEH 12
11 B3anMHoe pacnosoxeHne NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECs, TapauIeIbHbIE U 1
CKPEIMBAIOIINECS MPSIMbIE
12 [TapannensHOCTh MPSAMBIX M TUIOCKOCTEH B MPOCTPAHCTBE: MapalIeNIbHbIC IPSMBIC B 1
IPOCTPAHCTBE; NapaJIIIeIbHOCTh TPEX MPSAMBIX
13 [TapannensHOCTh NPSAMBIX U IUIOCKOCTEH B IpocTpaHcTBe: [lapaniensHocTs npsaMoi u 1
TUIOCKOCTH
14 YTIu1bl ¢ COHANPABICHHBIMUA CTOPOHAMH 1
15 Yron Mmexay npsiMbIMU B IPOCTPAHCTBE 1
Y
16 Yron Mmexay npsiMbIMU B IPOCTPAHCTBE 1
Y
17 [TapaenbHOCTh TNIOCKOCTEN: MapajuieNbHbIE TUIOCKOCTH 1
18 CBolicTBa apauIeIbHBIX TUIOCKOCTEH 1
19 ITpocreiimye npocTpaHCTBEHHbIE (PUTyphl HA TUIOCKOCTH: TETPadJip, KyO, napajuiesenunes 1
20 [TocTpoeHne ceueHn Ha OCHOBAHWH MMAPAJIICIIBHOCTH IJIOCKOCTEH 1
21 KonTposbnas padora Nel no teme "IIpsimble ¥ JIOCKOCTH B NPOCTPAHCTBeE. 1
ITapa/jieJIbHOCTH NPSAMBIX M INIOCKOCTEH "
22 Ananuz xkonmponvrou pabomul Nel 1
P P
Pa3nes 3. IlepneHaAuKY/JSIPHOCTD NPSMBIX U IJIOCKOCTEH 12
23 [leprieHIUKYIIPHOCTH MPSIMOM M TUIOCKOCTH: TIEPIICHIUKYIISIPHBIE IPSIMBIE B TPOCTPAHCTBE 1
Y. Y.
24 [IpsiMbIe apajuieNbHbIE U EPICHINKYIISIPHBIE K TUIOCKOCTH 1
Y.
25 [TpsiMbIe apajiebHbBIC U MEPIICHINKYIISIPHBIC K TUIOCKOCTH 1
Y.
26 [Ipu3Hak nepneHauKyIIPHOCTH IPSIMOH U INIOCKOCTH 1
Y.
27 ITpn3Hak nepreHIuKYIIPHOCTH IIPSIMOM 1 TIIOCKOCTH 1
Y.
28 Teopema 0 psMOIi IEPIICHAUKYIISIPHOH TIIOCKOCTH 1
29 Teopema 0 psIMOIA IEPIIEHIUKYIISIPHOH TIIOCKOCTH 1
30 Teopema 0 psIMOIi IEPIICHAUKYIISIPHOH TIIOCKOCTH 1
31 [TeprieHAUKYISAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHHE OT TPSMOUN 1
JI0 TUIOCKOCTH
32 [TepnieHAMKYISAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSAMON 1
JI0 TUIOCKOCTH
33 [lepnienauKynsip ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSMOH 1
JI0 TUIOCKOCTH
34 [TeprieHAMKYISAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIIOCKOCTH, PACCTOSTHUE OT MPSIMOi 1
JI0 TUIOCKOCTH
Pa3nen 4. Yriabl MeK1y NPAMBIMH H TUIOCKOCTSIMU 10
35 YTIu1bl B IPOCTPAHCTBE: YIOJl MEXAY NPSIMOHN U INIOCKOCTBIO 1
36 JIByrpaHHbIi yroJs, JUHEHHBIN yroj IBYIPaHHOIO yria




37 JIByrpaHHBIN yroJi, TMHEHHBIN YroJl ABYTPAHHOTO yria 1

38 [lepnieHIMKyYIIPHOCTD MIIOCKOCTEHN: MPU3HAK NEPIEHIUKYISIPHOCTH ABYX IJIOCKOCTEHN 1

39 [leprieHIMKyYJIIPHOCTD MIIOCKOCTEHN: IPU3HAK NEPIEHIUKYISIPHOCTH ABYX IJIOCKOCTEH 1

40 IlepneHquKyISIPHOCTD IIJIOCKOCTEM: IPU3HAK NIEPIECHIUKYIISIPHOCTH JBYX IUIOCKOCTEN 1

41 Teopema o0 Tpéx nepneHAuKyIsIpax 1

42 Teopema o0 TpEX nepneHuKyIspax 1

43 KonTpoubsnas padora Ne2 no temam "IlepneHIuKyJIAPHOCTh NPSAMBIX U IUIOCKOCTel'" 1 1
"¥Y1ibl MeXKIAy NPAMBIMHU M IUIOCKOCTSAMH "'

44 Ananuz konmpoavroi pabomoi No2 1

Pa3nen S. MHOrorpaHHUKH 11

45 [Tonsitue MHOTOTPaHHHKA, OCHOBHBIE TIEMEHTBI MHOTOTPaHHHKA, BBIMYKIIBIC W HEBBIMYKIIbIC 1
MHOTOTPaHHMKH; Pa3BEPTKA MHOTOI'PAaHHUKA

16 [Tpusma: N-yrospHas npu3Ma; rpaHd U OCHOBAHUS IIPU3MBL; IIPsIMasi U HAKJIIOHHAs! IPU3MBI; 1
OOKOBasi U MOJIHASI TOBEPXHOCTh IPU3MBbI

47 [Tapannenenunen, NpsiMOYroJbHbIHN NapajuleenuIes U ero CBoicTBa 1

48 [Tupamupa: N-yroapHas mupaMuja, TpaHu U OCHOBAHHE THPAMHUIBI, OOKOBast U OJIHAs 1
MOBEPXHOCTh NUPAMU/IbL; TPaBWIIbHAS U yCEUEHHASI TUpaMUIa

49 [TpaBuiibHBIE MHOTOI'PAHHUKHU: [TOHSTHE IPAaBUJIBHOIO MHOTOTPaHHMKA; IIPaBUJIbHAS IpU3Ma 1
U NpaBWIbHAs MPaMUJa; IPaBHIIbHAsI TPEYToJIbHAS MMpaMKIa U IPAaBUIIbHBIN TeTpasip; Kyo

50 IIpencraBiaeHre o NpaBUIbHBIX MHOIOIPAHHHUKAX: OKTAYIP, JOJEKA3 AP U UKOCAdIP. 1

51 CuMMeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, IPSAMOM, TNIOCKOCTH. 1
DJIeMEeHTHl CUMMETPUU B TMpaMuJiaxX, Napajuiesenuneiax, paBiIbHbBIX MHOTOTpPaHHUKAX

52 Boluniciienue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AUaroHaiu, yribl 1

53 [Tnomaab 60KOBOM MOBEPXHOCTHU M MOJIHOW MOBEPXHOCTH MPSMON MPU3MBI, TUIONIA/1b 1
OCHOBaHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH NPSIMON IPU3MBI

54 [Tnomaas 60KOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIBLHON MTUPAMHUJIBI, TEOPEMA O 1
TUIOIA X OOKOBOM MOBEPXHOCTU YCEUEHHON MUPaMHU/IbI

55 KonTpoJsbsHnas pabora Ne3 no teme ""Muororpanuuku' 1

Pa3nes 6. O0beMbI MHOTOTPAHHUKOB 9

56 Ananus KOHmpOJZf;HOlZ pabomui No3. 1
[Tonsitrie 06 06bEME

S57 O06BEM UpaMuIbl 1

58 O0BEM nupamMuIb! 1

59 O0BEM nupamMuIb! 1

60 O0BEM nupamMuIb! 1

61 O06BEM PU3MBI 1

62 O06bEM PU3MBI 1

63 Kontposabnasi padora Ne4 no reme "O0bEéMbI MHOTOTPAHHUKOB'' 1

64 Ananuz konmpoavHot pabomui N4 1

Pasznea 7. [loBTOpeHue: ceueHus1, pACCTOSTHUS U YIJIbI 4

65 [ToBTOpenue, o6o0menne cuctemMatu3anys 3Hanui. [loctpoenne ceueHnii B MHOTOrpaHHUKE 1
[ToBTOpenue, 0000IIeHNE cUCTEeMaTH3alUs 3HAaHUH. BrunciaeHne pacCcTosHUM: MexXIy

66 JBYMsI TOYKaMH, OT TOUYKH JI0 MPSIMOH, OT TOYKHU /10 MIOCKOCTH, MEXAY CKPEIINBAIOLIIMMHUCS 1
PSIMBIMH

67 HTorosasi KOHTpoJIbHasi paboTa

68 Ananus umo2o6oti KOHMpPOIbHOU pabombi. 1




[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AIINS 3HAHWA. BhIUnCICHUE YTIIIOB: MEXITY
CKPELIUBAIOIIMMHUCS IPSIMBIMU, MEKY IPAMOU U IIJIOCKOCTBIO, JBYTPAHHBIX YIJIOB, YIJIOB
MEX1y TJIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
11 KJIACC
Ne
u/n Tema ypoka Bcero
Pasnen 1. Tena Bpamenus 12
1 Cdepa u map: HeHTp, paanyc, TMaMeTp; TIOMIAJb MOBEPXHOCTH Chephl 1
5 B3aumnoe pacnonoxenue chepsl U TUIOCKOCTH; KacaTeabHas IIIOCKOCTh K chepe; mIomas 1
chepnl
3 N3o0paxenue cdepsl, mapa Ha miockoctr. CedeHus mapa 1
4 I_[I/IJ'II/IHI[pI/I‘leCKaiI MOBEPXHOCTh, 00Pa3yIOIIUe IIMINHIPUYECKOI MTOBEPXHOCTH, OCh 1
HAJTUHIPUYECKON MOBEPXHOCTH
5 L[I/IJII/IHUI[pI OCHOBaHUS ¥ OOKOBAs TOBEPXHOCTH, 00pa3yIoIIasi ¥ OCh; TUIOIIAIh> OOKOBOH H 1
MOJIHOM MMOBEPXHOCTHU
5 N300paxenne NUIMHAPa HA TUI0CKOCTH. Pa3BépTka nununapa. CedeHus UUIHHIpA 1
(TJIOCKOCTHI0, MapajuIeIbHON WIH MEPICHIUKYIISIPHOM OCH ITMIMHAPA)
7 KOHH‘IGCKEIfI MMOBEPXHOCTh, 00pa3yrone KOHMUYECKOM MOBEPXHOCTH, OCh U BEPIIMHA 1
KOHUYECKOW MOBEPXHOCTHU
8 Konyc: ocHOBaHue u BepinHa, 00pa3yromiasi U 0Ch; MIOIIAIs> OOKOBOM U MOTHOM 1
MMOBEPXHOCTHU
9 Yceu€HHbIil KOHYC: 00pa3yroIIie U BRICOTA; OCHOBAHUS U OOKOBAsi MOBEPXHOCTH 1
10 N3o0pakeHne KkoHyca Ha MI0CKOCTH. Pa3BépTka koHyca. CeueHnus koHyca (TUIOCKOCTHIO, 1
napaJuieTbHOM OCHOBAHUIO, U TUIOCKOCTBIO, MPOXOAIIEH uepe3 BEpIINHY)
11 Kom0OuHanust Tex BpalieHysi © MHOTOIPaHHUKOB 1
12 MHororpaHHuK, OMUCaHHBIN OKOJIO cepbl; chepa, BIIMCAHHAS] B MHOTOTPAHHUK HIIA B TEJIO 1
BpalleHus
Paspnen 2. O0bembI Te 5
13 [Tonsitrie 06 06bEMe. OCHOBHBIE CBOHCTBA 0OBEMOB Te 1
14 O0bEM UIMH]IPa, KOHYCA 1
15 O06BEM mapa u mionaas chepsl 1
16 [Tono6upIe Tena B mpocTpaHcTBe. COOTHOLIEHUS MKy TUIOMIAISIMU MTOBEPXHOCTEH, 1
00BEMaMHU TOO00OHEIX TEI
17 KoutpoJsbHas padora Nel no remam "Tesa Bpamenust' u "Oobembl Tea' 1
Pasznen 3. BekTOpbI M1 KOOPAMHATHI B NIPOCTPAHCTBE 10
18 Ananuz konmpoavHot pabomul Nol 1
BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE
19 Cli0)k€HUE M BBIUUTAHHUE BEKTOPOB 1
20 YMHOXEHHE BEKTOpa Ha YHCIIO 1
21 Paznoxenune BekTopa 1o TpéM HEKOMIUIaHApHBIM BekTopaM. [IpaBuio napauienenunena 1
22 Pemenue 3aga4, cB3aHHBIX C TPUMEHEHUEM MIPABUII IEVCTBUI C BEKTOpaAMU 1
23 [IpsamoyronbHas cucteMa KOOpAUHAT B IpocTpancTBe. Koopauuarsl BekTopa. [Ipocteiimue 1
3aJjaui B KOOpJMHATaxX
24 Yron mexay Bekropamu. CKaJsIpHOE IPOU3BEACHHUE BEKTOPOB
25 Brrurcnenue yriioB Mex1y NpsSIMbIMH U TUIOCKOCTSIMU 1
26 KoopanHaTHO-BEKTOPHBIN METOJT TP PELICHUH T€OMETPUUYECKUX 3a]1a4




27 KonrposbHnas padora Ne3 no teme ""BekTopbl H KOOPAMHATHI B MPpOCTpaHcTBe" 1
Pasznea 4. [loBTropenue, 00001ieHHe, CUCTEeMATH3AIMS 3HAHUI 7
28 Ananuz konmpoavhot pabomi Ne3 1
29 [ToBTOpenue, o6o0IIeHNe U cucTeMaTn3anus 3HaHuil. OCHOBHBIE (UTYPHI, (PaKThI, TEOPEMBI 1
Kypca IJIaHUMETPUHU
30 [ToBTOpeHue, 0000IIeHNE U CUCTeMaTH3aIMs 3HaHUH. 3a/1a4i TUIAHUMETPUUA U METOJIbI UX 1
peneHus
31 [ToBTOpenue, 0000IIEHNE U CHCTEMAaTH3alKs 3HAaHUH. 3aau TIIAHUMETPUU M METOJIbI UX 1
penieHus
30 [ToBTOpeHue, 00o0IIeHNE U cucTeMaTH3anus 3HaHui. OCHOBHBIC GUTYPHI, (PAKThI, TEOPEMBI 1
Kypca CTepeOMETPHH
33 HNTorosasi KOHTpoJIbHasi paboTa 1
34 AHnanuz umo2o6oti KOHMpPOIbLHOU padbomul. 1
[ToBTOpenue, 0000IICHUE U CHCTEMAaTH3aIMs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

5. IPOBEPSIEMBIE TPEBOBAHU K PE3YJIbTATAM OCBOEHUS OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBI

10 KJIACC
Kon . .
DOBEDSEMOL0 IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM 00pa3oBaTe/1bHOI
posep NMPOrpamMMbl cpeHero 001ero 0opa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, psAMasi, INIOCKOCTb
79 [TpMEHATh aKCMOMBI CTEPEOMETPUM M CIECICTBUS M3 HUX IPU PEIICHUU IE€OMETPUUECKHUX
' 3aj1a4
7.3 OnepupoBaTh NOHATUSAMU: MapaIEIbHOCTh U MEPHIEHAUKYIISIPHOCTD NPSMBIX U TNIOCKOCTEN
7.4 KnaccuguimpoBaTs B3aMMHO€E pacrioIoKeHUE MPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE
75 OnepupoBaTh NOHATUSIMU: ABYTPAHHBIN yroJl, TpaHy ABYTPAHHOIO yIja, peOpo ABYrPaHHOTO
' yIJ1a, JIMHEHHBIN yToJl ABYTPaHHOTO YIia, IpajycHasi Mepa ABYIPaHHOI'O yria
76 OnepupoBaTh MOHATHSAMU: MHOTOTPAHHUK, BBIMYKJIBIH M HEBBITYKJIbI MHOTOIpaHHMK,
' 3JIEMEHTHl MHOTOT'paHHUKA, IPABUIIbHBIA MHOTOTPaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BUABl MHOTOTPAHHUKOB (TMHpaMuja, MpU3Ma, MNPSIMOYTOJIbHBIN

napaenenunes, Kyo)

KnaccuguiupoBaTe MHOrOrpaHHUKH, BbIOWpas OCHOBaHUS Ul KiaccU(PUKAIUK (BBITYKIIbIE
7.8 Y HEBBITYKJIbIE MHOIOTPAHHHMKH, IPABWIbHBIE MHOTOIPDAaHHUKH, NPSAMbIE U HAKIOHHBIE
MIPU3MBI, TapaJUIeTIEIUIe Ibl)

7.9 OnepupoBaTh MOHATUSAMH: CEKYIasi TUIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
7.10 OOBSICHITH MPUHIIUIIBI TOCTPOEHUSI CEUEHUN MHOTOTPAHHUKOB, UCIIOJIB3YSI METOJ] CIIEI0B
711 Ctpouth cedeHuss MHOTOTPAHHMKOB METOJIOM CIIEJOB, BBINOIHSITH (BBIHOCHBIE) IJIOCKHE
YEepPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y
Pemate 3amaun Ha HAaXOXJIEHUE T€OMETPUUYECKUX BEIUYMH MO 00pasliaM WM aJropuTMam,
712 MPUMEHS H3BECTHDIE AHATUTHYECKHE METO/Ibl IPH PELIEHHUH CTAHAAPTHBIX MaTEMATHYECKUX
3a/1a4 Ha BBIYHCIIEHUE PACCTOSHUN MEXy IBYMSI TOUKaMH, OT TOUKHU JI0 IPSIMOM, OT TOUKH J10
IUIOCKOCTH, MEX/ly CKPEILMBAIOIIUMUCS NPSMBIMU
Pemate 3amaun Ha HaXOXJIEHUE T€OMETPUUYECKUX BEIUYMH IO 00pa3liaM WM aJropuTMam,
713 IIPUMEHSS U3BECTHBIC AHATUTUYECKUE METOABI IIPU PEIIEHUH CTAHJAPTHBIX MaTeMaTHYECKHX

3a71a4 Ha BBIYMCICHUE YIJIOB MEXAY CKPELIUMBAIOLIUMUCA IPSAMBIMU, MEXKIY MPSIMOU H
IIJIOCKOCTBIO, MEXAY IJIOCKOCTSIMU, ABYTPAHHBIX YII0B

7.14 Beraucisate 00BEMBI M TUIOIIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIPU3Ma, MHUpaMHUIA) C




npuMeHeHHeM (GOpMyJl, BBIYHCIATH COOTHOUICHHMS] MEXAY IUIOMAIsIMU TOBEPXHOCTEH,
00BbEMaMU TOOOHBIX MHOTOI'PaHHUKOB

OHGpI/IpOBaTB NOHATUAMU. CUMMCTPUA B IPOCTPAHCTBE, HCHTP, OChb U IJIOCKOCThL CUMMCTPUH,

715 LIEHTP, OCh U TUNIOCKOCTh CHMMETPHUH (PUTYPBI
716 W3Bnekarb, mpeoOpa3oBbIBaTh U WHTEPIPETHPOBATh HH(DOPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (QUTYpax, MPECTABICHHYIO Ha YepTekaX U PUCYHKAX
[MpumensaTs reomeTpudeckue  (HakThl Uil PEIICHUS  CTEPEOMETPUYECKUX  3ajad,
7.17 MPEIOJIaraoliuX HECKOJBKO IIaroB PEIICHUs, €CJIU YCIOBUS MPUMEHEHUs 3aJaHbl B SIBHOI
dbopme
718 [IpumeHsTh TpOCTEHIIne MPOrpaMMHBIE CPEICTBA M  3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI TIPU PEIICHUU CTEPEOMETPHUCCKUX 3a1a4
719 [TpuBOANUTH TPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPO/JIE U KU3HH, PACTIO3HABATH
MPOSIBIICHUE 3aKOHOB F€OMETPHUH B UCKYCCTBE
[IpuMeHsTh TONYyYCHHBbIC 3HAHMS Ha MPAKTHKE: aHAIM3UPOBATh peajbHbIE CUTyallUd H
NPUMCHSTh W3YYCHHBIC TIOHATHS B TIPOIECCe TIOMCKA PEIICHUS MaTeMaTHYeCKU
720 c(hOpMyIUPOBAHHON MPOOIEMBI, MOJICTUPOBATh PEANbHBIE CUTYallMH Ha SI3bIKE TeoMeTpUH,
WCCJICIOBATh TOCTPOCHHBIC MOJICTH C MCIIOIb30BAHHEM T'€OMETPUUYCCKUX TTOHITHIA U TEOPEM,
anmapara anreOpbl, pemaTh IpPaKTUYEeCKHe 3aJaud, CBsS3aHHbIE C HAaXOXKJICHUEM
TCOMETPHYCCKHUX BEIIMUUH
11 KJIACC
Kon N .
HpoBEpsIEMOro IIpoBepsiemble mpeMeTHBbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOI 00pa3oBaTe/ILHOI
NMPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJbTara
6 I'eomeTpust
OnepupoBarh MOHATHUSIMH: IWIMHIPUYECKAs TOBEPXHOCTH, 00OPa3yOMIUe MHIUHIPUICCKON
6.1 MOBEPXHOCTH,  INIMHIpP, KOHUYECKass  IOBEPXHOCTh, O0Opasyrolue  KOHUYECKOU
MMOBEPXHOCTH, KOHYC, cheprudeckasi TOBEPXHOCTh
6.2 Pacnio3naBate Tena BpameHus (MUIUHIP, KOHYC, cdepa U map)
6.3 OOBSCHATH CIOCOOBI MTOTYYSHHUS TeJl BPAILICHHUS
6.4 KnaccudumupoBats B3auMHOE pacroiiokeHHe CPephl U TIIOCKOCTH
6.5 OnepnpS)BaTr,v MOHATHSIMH: IIAPOBOM CErMEHT, OCHOBAaHUE CETMCHTA, BBICOTA CETMEHTa,
IIApOBOM CJIOM, OCHOBAaHHUE IIAPOBOTO CIIOSI, BBICOTA IIAPOBOTO CIIOSL, IIIAPOBOM CEKTOP
6.6 Bbrancnsate 00BEMBI W IIOMQJAM ITOBEPXHOCTEH TE BpPAMICHHS, TEOMETPUUYCCKHX TEl C
' MpUMeHEeHHeM (HopMyI
6.7 OnepupoBarh MOHATUSAMHI: MHOTOTPAHHUK, BIIMCAHHBIN B c(hepy U OMUCAHHBIA OKOJIO CEpHI,
cdepa, BIIMCaHHAs B MHOTOTPAHHUK HITH TEJIO BPAIICHUS
6.8 BBIYHCIATE COOTHOMICHHSI MY TUTOIIAISIMA TTOBEPXHOCTEH M 00bEMaMHU MO TOOHBIX TEI
6.9 N3o00paxaTh u3ydaeMbie (GHUTYphl OT PYKH W C TPUMEHEHHEM IPOCTBIX YEePTEKHBIX
WHCTPYMEHTOB
6.10 BrInonHATE (BBIHOCHBIE) MIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHI
CBEpPXY, COOKY, CHH3Y; CTPOUTH CEUCHHUS TEJT BPAIICHUS
6.11 W3Biiekath, MHTEPIPETUPOBATH U TPEOOPA3OBHIBATH HWH(POPMAIHMIO O MPOCTPAHCTBCHHBIX
TeOMETPUUYECKUX PUTYpax, MPEACTABICHHYIO Ha YePTEKaxX M PUCYHKAX
[IpumensTb reomerpuyeckue (QakThl I pPEUICHUS CTEPEOMETPUYECKUX  3ajad,
6.12 MIPEIIOJIATAIONINX HECKOIBKO IIar0B PEIICHUs, €CIIH YCIOBHSI TPUMEHEHUS 3a/1aHbI B IBHOU
dbopme
6.13 OnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BoInonHATE 1eHCTBUS CI0XKEHHS] BEKTOPOB, BHIYUTAHUS BEKTOPOB U YMHOXKEHHUS BEKTOpa Ha
YUCJI0, O0OBICHATH, KAKUMHU CBOMCTBAMH OHH 00JIaJal0T
6.15 [TpuMeHsITh MpaBUIIO NapaslIeIeHIe 1A TIPU CI0KCHHH BEKTOPOB




OnepupoBarh MOHATHSIMH: JEKApPTOBBI KOOPAWHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJb
6.16 BEKTOPA, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, Yrojl MEXKIY BEKTOPAMHU, CKaJIIPHOE
MIPOM3BEICHNE BEKTOPOB, KOJJTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI

HaXO,I[I/ITB CYMMY BCKTOPOB U IIPOU3BCIACHUC BCKTOPA Ha YUCIIO, YI'OJ MCXKIAY BCKTOpaMHu,

6.17
CKaJISIPHOE MPOU3BEJCHHE, PACKIIAIbIBATh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOpaM
6.18 3azaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT
6.19 Pemarp npocteiiiine reoMeTpuuecKkue 3aJaud Ha NPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO

MeToa

Pemrate 3aga4yd Ha JO0Ka3aTCiIbCTBO MAaTCMAaTHYCCKHX OTHOIICHHN U HaXO0XICHUC
6.20 IrCOMETPHUYCCKUX BEJIIMYHH II0 o6pa3uaM I aliropuTMamM, HpUMEHSASA HW3BCCTHBIC MCTO/bI
IIpH pCHICHUHN CTAHAAPTHBIX MATCMATUYCCKUX 3a1a4d

[IpuMeHATH mHpocCTEHIIMEe IPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHMKALMOHHBIC

6.21 CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a1a4

6.22 [IpyBomuTe IHpUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B IPUPOJNE U  KHU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHATh NOJy4YEHHBIE 3HAHWUS HA IPAKTHKE: aHAIM3UPOBATh PEAINBHBIE CUTYallUH H
IIPUMEHATh U3YYCHHBIC IIOHATHA B IPOLIECCE IIOMCKA PEIICHWS MaTEeMaTUYECKU

6.23 cOpMyIHPOBaHHOW MPOOIEMBI, MOACTUPOBATh pealibHbIC CUTYAIlMH Ha SI3BIKE TE€OMETPHH,

HCCIEA0BaTh NOCTPOEHHBIE MOJIENH C UCIOJIb30BaHUEM T€OMETPUUYECKUX MTOHATUN U TEOPEM,
ammapara anreOppl, pemarbh MPaKTUYECKWE 3aJadyd, CBS3aHHBIE C HAXOXJICHUEM
reOMETPUYECKUX BEIUYUH

6. MIPOBEPAEMBIE DJIEMEHTbI COAEP/ KAHUS
10 KJIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHMUS

7
7.1

I'eomerpus

OcHoBHbIE TOHATUA cTepeomeTpuu. Touka, mnpsMas, IUIOCKOCTb, HpocTpaHcTBO. [loHsiTHE 00
AKCMOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUM U CIEACTBUSA U3 HUX

7.2

7.3

7.4

B3anmHOe pacmnonoXeHue TNpsAMbIX B IPOCTPAHCTBE: IIEPECEKAIOLIUECS, MapaJUICIbHBIE U
CKpeluBaromuecs npaMele. [lapamienbHOCTh NPSIMBIX U MJIOCKOCTEN B MPOCTPAHCTBE: MapaljiesbHbIe
IpsIMBbIE B IPOCTPAHCTBE, MAPAIEIBHOCTh TPEX MPSAMBIX, MAPAJLIENBHOCTh NMPSAMON M IJIOCKOCTH.
VYribl ¢ coHampaBiICHHBIMU CTOPOHAMH, Yroj MeXAy NpsSMbIMH B mpocTpaHcTBe. llapamnenbHocTh
IUIOCKOCTEM: MapajuleJIbHblE IUIOCKOCTH, CBOMCTBA MapajUIeNIbHBIX IUIOCKOCTeW. [Ipocreiimue
IIPOCTPAHCTBEHHBIE (PUTYpHI HA IUIOCKOCTH: TETPa3Ip, KyO, Mapajiesienunesa, IOCTPOCHUE CeUeHUN

[lepneHAuKyYISIpHOCTD NPSAMOW M IJIOCKOCTH: NMEPHNEHIUKYISIPHBIE MPSMBIE B IPOCTPAHCTBE, MPSAMBIC
napajyieJbHble W TNEPIEHIUKYISPHbIE K IJIOCKOCTH, MPU3HAK MEPHEHIUKYISIPHOCTH MPAMOU U
IUIOCKOCTH, TEOpPEMa O MPSIMON MEPHEeHIUKYISPHON MIIOCKOCTU. YTIIbI B IPOCTPAHCTBE: YTOJI MEXKIY
NpsIMOM M TUIOCKOCTBIO, IBYTPAHHBIA YroOJ, JIMHEHHBIM yrona AByrpaHHoro yria. llepnenaukynsp u
HAKJIOHHBIC: PACCTOSTHUE OT TOYKH JIO IJIOCKOCTH, PACCTOSHHE OT MPSMOM 10 TIIOCKOCTH, MPOCKITUS
burypsl Ha TIOCKOCTh. [lepneHAUKYISIPHOCTh IMJIOCKOCTEH: MPU3HAK MEPHEHAUKYISIPHOCTH IBYX
mrockocteil. Teopema o TpEX meprneHIuKyIIsipax

IlonsiTME MHOTrOrpaHHMKA, OCHOBHBIE JJEMEHThl MHOTOTPAaHHWKA, BBIITYKJIbIE M HEBBIMYKIIbIE
MHOT'OI'PAHHUKH, pa3BEPTKa MHOrorpaHHuka. IIpusma: N-yronpHas npusma, T'PaHU U OCHOBAHUS
MPU3MBIL, IpsiIMasi U HAKJIOHHAas MPHU3MBbl, OOKOBas W MOJHAS MOBEPXHOCTH Mpu3Mbl. [lapannenenumnes,
IIPSIMOYTOJIBHBIN Mapajuleienunes; U ero cpoWcrBa. [Iupamupa: N-yronpHas nupamuia, IpaHu U
OCHOBaHME MUPaMUIbl, OOKOBas M TIOJHAas IOBEPXHOCTh MHMPAMHJbl, MpPAaBUIbHAS M YyCEUEHHas
nUpaMua. DJIEMEHThl NMPU3Mbl U nUpaMubl. [IpaBUIbHBIE MHOTOTPAaHHUKHU: MOHATHE IPABHIBLHOTO
MHOT'OTpaHHMKA, PaBUjIbHAs IPU3Ma U IPABWJIbHAS NUPAaMUJa, IpaBUiIbHAS TPEYTOJbHAs IUpaMua v
IpaBUIbHBIN TeTpasap, KyO. IIpeacraBienne o npaBUIbHBIX MHOTOTPAHHUKAX: OKTa’dap, AOAEKAdAp U
ukocadipyrue CedyeHus NpuU3Mbl U TUPAMHUIBI

7.5

CI/IMMeTpI/ISI B MPOCTPAHCTBC: CHUMMCTPHUSA OTHOCUTCIILHO TOYKH, HpﬂMOfI, IUIOCKOCTH. JICMCHTBI
CUMMCTPHUHU B IIUpaMUJax, mapaiICICnruIcaax, mpaBujIbHbIX MHOTI'OI'PAaHHUKAX

7.6

Brruncienue 37eMeHTOB MHOTOTPaHHUKOB: pE€0pa, AuaroHanu, yrisl. [lnomaas 60K0BOI MOBEPXHOCTH




U TIOJTHOW TMOBEPXHOCTH MPSIMOU MPHU3MBI, TJIOMIAs OCHOBAaHUMU, TeopeMa O OOKOBOH MOBEPXHOCTH
npsaMoii mpu3mel. [1o1aas 60KOBOM MOBEPXHOCTH U TOBEPXHOCTH MPABUILHON MHPAMHIBI, TEOpEMA O
iomaay yceuéHnon nupamuabl. [Toastue 06 06bpéme. O0BEM TUpaMUIbI, TPU3MBI

[Tonobubie Tenma B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAJSIMU IOBEPXHOCTEH, 00BEMaMU

7.7

MOTIOOHBIX TE

11 KJIACC

Kox  IlpoBepsieMblii 3JIeMEHT CO/epP:KaHUSA
6  T'eomerpus

[unmuuapudeckass TOBEPXHOCTh, 00pa3yrofe HUIMHIPUIECKON OBEPXHOCTH, OCh IMIIMHAPHYECKON

6.1 mnoBepxHocTu. [lunuuap: ocHOBaHUS U OOKOBas MOBEPXHOCTh, 0Opa3yolias U OcCh, IIIOMIAL OOKOBOM
Y MOJTHOM NTOBEPXHOCTHU
Konunyeckass nmoBepxHOCTh, 00pa3yrolllle€ KOHUYECKOM MOBEPXHOCTH, OCh W BEPIIMHA KOHUYECKOU

6.2 mnoBepxHocTu. KoHyc: ocHOBaHWE W BeplIMHa, OOpasylomias M OCh, IUIOMIAAb OOKOBOM M MOJIHOM
MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yIoIne U BbICOTa, OCHOBAHUS U OOKOBast IOBEPXHOCTh

6.3 Cdepa u map: meHTp, paauyc, AuaMeTp, IUIONMAIbp NOBEpXHOCTH cdepsl. Bzaumuoe pacnonoxenue
cdepsl U MII0CKOCTH, KacaTellbHas INIOCKOCTh K cdepe, MIoMmaas chepbl

6.4 U3o0paxxeHue Te BpalleHHs Ha MIIOCKOCTH. Pa3BépTka numuHapa 1 KOHyca

6.5 KoMbOunanuu ten BpaiieHus U MHOTOTPaHHUKOB. MHOTOTpaHHHK, ONMUCAaHHBIN OkoJo cdepsl, chepa,
BIIMCAaHHAsl B MHOTOTPaHHUK, UJIU TEJIO BPAIICHHUS

6.6 [Tonstue 060 o6béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME MPSIMOYTOJIHLHOTO

" mapaenenwuresna u cieactsus u3 He€. O0bEM mmmHApa, KoHyca. O0bEM mapa u miomanb chepol

6.7 [TomoOuble Tema B mpoctpaHcTBe. COOTHOMICHUS MEXKIY IUIOMIASIMUA IOBEPXHOCTEH, 00BEMamMu
MOI00HBIX TeT

6.8 Ceuenuss nuauHApa (MapajuleTbHO M TEPHEHAMKYISIPHO OCH), CEYeHUs KOHyca (mapajuieabHoe

"~ OCHOBaHHIO U MPOXOJAIIEe Yepe3 BEPIINHY), CEUCHHUSI 11apa

BexTop Ha miockocTH U B npoctpaHcTBe. ClokKeHHe U BEIYUTAaHHE BEKTOPOB. Y MHO)KEHHE BEKTOpa Ha

6.9 wumcno. Pa3noxeHue BekTopa Mo TPEM HEKOMILIAaHApHBIM BekTopam. llpaBmio mnapannenenumnena.
Pemenne 3amad, CBA3aHHBIX ¢ IPUMEHEHUEM ITPaBUJI IEUCTBUI C BEKTOPaMH
[IpssMoyronbHas cucreMa KoopAuHAT B npocTtpaHcTBe. Koopaunatel Bexkropa. IIpocreiimue 3axaun B

6.10 KoopauHaTax. VYron mexnay Bekropamu. CKalsspHOE INPOU3BEACHHE BEKTOPOB. BbruMcieHue yrios

MCXKAY NPpAMBIMU H IINIOCKOCTAMM. KOOpI[HH&THO-B@KTOpHLIfI MCTO IMPU PCHICHUU T'COMCTPHUYCCKUX
3aga4

7. MPOBEPAEMBIE HA ETD 11O MATEMATHUKE TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHHSI OCHOBHOUM OBPA30OBATEJIBLHOM MPOT'PAMMBI CPEJTHET'O OBIIIETO
OBPA3OBAHUA

Kon

NpoBepPsieMoro
TpeOoOBaHUs

IIpoBepsiemble TPeOGOBaHMSA K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero o01ero odopa3oBanus

Brnagenne MeromamMu — JOKa3aTeNbCTB, alrOpUTMaMU  PEIIECHUS  3a7ad; yMCEHHE
(bopMyIMPOBaTh W ONIEPUPOBATH MOHATHIMHE: OIPENICICHUE, akCHOMa, TeOpeMa, CIICJICTBHE,
CBOMCTBO, MpPHU3HAK, JI0OKA3aTeIbCTBO, PABHOCUIIbHBIC (DOPMYIHPOBKH;, MPUMEHATH HX;
ymeHue (opmMynmupoBaTh OOpaTHOE W TMPOTHUBOMOJNOXHOE YTBEpPXKICHUE, TPUBOIHUTH
MPUMEPBl U KOHTPIPUMEPHI, UCTIOIH30BaTh METOJ MaTeMaTUYECKOW MHIYKIUH; TPOBOIUTH
JIOKa3aTeIbHBIC PACCYXKICHHS MPH PEIICHUH 3a]a4, OLIEHUBATh JIOTHUECKYIO MPaBHIIbHOCTh
paccyn(;[eHHﬁ; YMCHHC OINCPHUPOBATH MOHATHUAMH: MHOKCCTBO, IMOAMHOXKCECTBO, OICpalnun
HaJl MHOXECTBaMH; YMEHHE WCIIOJIb30BaTh TEOPETHKO-MHOXECTBEHHBIN —armapar s
OnmurcCaHus pCaJIbHBIX MPOLICCCOB U SIBJIECHUU U Ipu pCHICHUHA 3aJia4, B TOM YUCIIC U3 JPYTrUx
y4eOHBIX TPEAMETOB; YMEHHE OIEePUPOBATh MOHATUAMH: Tpad, CBI3HBIN Tpad, AepeBo,
UK, Tpad Ha MIOCKOCTH; YMEHHE 3a/1aBaTh M OMUCHIBATh I'padbl pa3IMyHBIMU CIIOCO0AMH;
UCTIOJIB30BaTh Tpadbl MPH pelIeHUH 3a1a4

YMmenune OIICpHUPOBATh MOHATHUAMH: HATYpaJIbHOC YHUCIO, LEJI0OC YHCJIIO, CTCICHL C IECJIIBIM
IMOKa3aTcjicM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCICHb C palWOHAJIbHBIM IIOKA3aTCJICM,




CTEMEeHb C NEHCTBUTENBHBIM IOKa3aTeseM, Jlorapu@m 4Yucia, CHHYC, KOCUHYC M TaHT€HC
MIPOU3BOJIBLHOTO YKCJIA, OCTATOK MO MOJYJII0, pallMOHAIBHOE YHCII0, UPPAIMOHAIBHOE YUCIIO,
MHOKECTBAa HATypalbHBIX, IEJIbIX, PAllMOHAIbHBIX, JEHCTBUTEIBHBIX YHCEN, yMEHHE
UCTIOJIb30BaTh MPU3HAKH JICTMMOCTH, HAUMEHBIINI OOIIUI AeTUTEIh U HaNMEHbIIIee ooiiee
KpaTHoe, airoput™ EBKkiuza mnpu pelieHdd 3aaad; 3HAKOMCTBO C  Pa3IMYHBIMU
MO3ULIMOHHBIMU CHUCTEMAaMH CYMCIICHHS; YMEHUE BBIINOIHATh BBIYMCICHUE 3HAYCHHU U
npeoOpa3oBaHus BBIPAXEHHUI CO CTENeHsMU U Jiorapudmamu, npeoOpa3oBaHUs APOOHO-
palMOHAIBHBIX BBIPAKEHHUM; YMEHHE OIEpUPOBATh MOHSATUSMU: TOCIEIOBATEIBHOCTD,
apudmeTrnyeckas MpPOTpeccHsi, TeoOMETpUYecKash Mporpeccusi, OECKOHEYHO YOBIBarOIas
reoMeTpuuecKass MpOrpeccHs; yMEHUE 3a/aBaTh I10CIEJ0BATEIbHOCTH, B TOM 4YHUCIE C
MOMOUIBIO PEKYPPEHTHBIX (OPMYII; YMEHUE ONEPUPOBATH MOHATUSAMU: KOMIJIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMILJICKCHBIE YHMCIIA, MOAYJIb U apryMEHT KOMIUJIEKCHOTO 4ucia, dopma
3alycy KOMIUIEKCHBIX 4ucell (reoMeTpuyeckasi, TPUrOHOMEeTpuYeckas U aiaredpanyeckas);
YMETh MPOU3BOJIUTH apUPMETHUCCKHE ACUCTBHS C KOMIUICEKCHBIMU YHUCIIAMU; TPUBOIHUTH
MPUMEPHI UCTIOIb30BAHMS KOMIUIEKCHBIX YHCEIN; ONEePUPOBATh MOHATUSIMU: MaTpula 2X2 u
3%3, onpenenauTenb MaTPULIbl, FEOMETPUUECKUN CMBICT OIIPENETUTENS

YMmenue OINCpHUPOBATh IOHATHUAMU. PALUOHAIBHBIC, HPPATUOHAIBHBIC, ITOKA3aTCIbHBIC,
CTCIICHHBIC, J'IOFapI/I(I)MI/I‘ICCKI/Ie, TPUTOHOMCTPHUYICCKHUEC YPABHCHHA W HCPABCHCTBA, HX
CUCTCMbI, YMCHHUC OIICPUPOBATH NOHATUAMM: TOXKICCTBO, TOXKICCTBCHHOC Hp€06pa30BaHI/Ie,
YpaBHCHHUE, HCPABECHCTBO, CUCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCUJIBHOCTDb ypaBHeHI/Iﬁ,
HCPABCHCTB U CHUCTEM; YMCHHC PCUIATH YPABHCHUA, HCPABCHCTBA MU CUCTCMbI C ITOMOIIBLIO
Ppa3INIHbIX HpI/IéMOB; peuiaTth YpaBHCHUS, HCPABCHCTBA U CHUCTEMBI C IIApaMCTPOM;
IMPUMCHATH YPaBHCHUS, HCPABCHCTBA, UX CHUCTCMBbI JJI PCIICHHUA MATEMATUYCCKUX 3adad U
3aJia4 U3 Pa3JIMYHbIX obnacreit HAaYKH U peaanoﬁ JKHU3HHU

YMeHue onepupoBaTh HOHATHUAMH: (GYHKLHUS, 4YETHOCTh (QYHKIUH, MEPUOJUUYHOCTh
(GYHKIIMM, OTpaHUYEHHOCTh (QYHKIMH, MOHOTOHHOCTb (YHKIMH, SKCTpeMyM (YHKIUH,
HauOoJpllIee U HaMMEHbIlee 3HaueHUs! (YHKIHMU Ha MPOMEXYTKE, HeTpephlBHAs (DyHKIIMS,
acCUMIITOTHI rpaduka GyHKINH, IepBasi U BTOpast MPOM3BOAHAs GYHKIINU, TEOMETPUUECKUIN U
(bu3nyecKuil CMBICI TPOU3BOJHON, IMEpBOOOpa3Hasi, OMPENENIEHHBIM HWHTErpajl; yMeHue
HaXOJUTh ACUMNOTOTHl Tpaduka (QYHKIUH; YMEHHE BBIYUCIATH INPOU3BOIHBIE CYMMBI,
MPOU3BENICHUS, YACTHOTO M KOMIO3UMIMHU (YHKIMH, HAXOAUTh YpaBHEHHE KacaTeIbHON K
rpa¢uky (QYHKIHMU; YMEHHE HAXOAWUTh MPOM3BOJHBIE JIEMEHTAPHBIX (QYHKIUI; yMeHUe
UCIIOJIb30BaTh MPOU3BOAHYIO [UIsl MCCIeA0BaHUA (DYyHKUMN, HAXOAUTh HauWOOJbIINE U
HalMEHbIIME 3HA4YeHUs (QYHKUUH; CTPOUTh TpaUKM MHOTOUWIEHOB C HCIOJIb30BAHUEM
anmapara MaTeMaTU4YeCKOro aHalu3a; MPUMEHSTh [POU3BOJHYIO JJIs HAXOXKICHUS
HAaWIy4llero peuIeHUs B MNPUKIAAHBIX, B TOM YHCIE COLHAIbHO-DKOHOMHYECKHX H
bu3nYecKuX 3aJadax; HaXOOUTh IUIOMAANM U OO0BEMBI (UTYy C TIOMOIIBIO HMHTETPAIa;
IPUBOIUTH MPUMEPHI MaTEMATUYECKOTO MOJIETUPOBAHMS C MOMOLIBbI0 AU (HepeHInaTbHBIX
ypaBHEHU U

YMeHue onepupoBarh MOHATHAMHU: Ipaduk GyHKIUH, oOpaTHas (QYHKIHS, KOMIIO3ULIUS
byHkuui, nuHeWHas QYHKIUSA, KBaJapaTU4Has (QYHKUWSA, paluoHalbHass (QyHKIMS,
cTerneHHass (yHKUHUS, TPUTOHOMETpUYEeCKHe (PYHKIMU, OOpaTHbIE TPUTOHOMETPUUYECKHE
¢GyHKIMU, TOKa3aTenbHas W Jorapupmuueckas (yHKIHU; YMEHHE CTPOMUTh Tpaduku
U3YYEHHBIX (PYHKUMN, BBINONHATH MpeoOpa3oBaHUs TpadHUKOB (PYHKIMM, HCIOJIB30BaTh
rpaduKy JUIsT U3y4eHHMs] MPOLECCOB M 3aBUCHUMOCTEH, NMPH PELICHUH 3a/ad U3 JAPYrHx
y4eOHBIX NMPEIMETOB U 3aJjad U3 pealbHOM JKU3HU; BbIpakaThb (OPMYJIaMU 3aBHCHMOCTH
MEXIy BEIMYMHAMHM; HCIIOJIb30BaTh CBOWCTBA M Tpauku (GYHKUMH Ui pelieHHs
YPaBHEHMI, HEPAaBEHCTB U 3a/1a4 C apaMeTpaMu; N300pakaTh Ha KOOPJUHATHON MIIOCKOCTH
MHOXECTBA PELICHUN YPABHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3a/aydl Pa3HBIX THIOB (B TOM 4YHCJE Ha IPOLIEHTHI, OJIU U
YacTH, Ha JBU)KEHUE, paboTy, CTOUMOCTb TOBAapOB U YCIYI, HAJIOTH, 3a7ayd U3 001acTH
yIpaBJICHUS] JTUYHBIMU M CEeMEHHBIMU (pUHAHCAMM); COCTaBJIATH BBIPAKEHUS, ypaBHEHUS,
HEPABEHCTBA M UX CHCTEMBI IO YCIIOBUIO 3aJa4d, HCCIECIOBATh IOJyYCHHOE DEIICHUE U
OLIGHUBATh MPABIONOA0OHOCTh PE3YyIbTATOB; YMEHHE MOJCIMPOBATh pealibHbIe CUTyallul Ha




A3bIKE MAaTEMaTUKH; COCTABIISATH BBIPAXKEHHS, YPaBHEHMsI, HEPABEHCTBA M UX CHCTEMBI 1O
YCIIOBHIO 3a/layd, HCCJIEN0BAaTh TMOCTPOCHHBIE MOJEIM C HCIOJIb30BAaHUEM armapara
anredpbl, UHTEPIPETUPOBATH MOTYUCHHBIN Pe3yIbTaT

VYMeHue onepupoBaTh NOHATHSAMM: CpellHee apu(pMeTHdyeckoe, MeIuaHa, Haubojbllee U
HalMEHbIIIEe 3HAUCHUs, pa3Max, JUCIEPCHUsi, CTAHAAPTHOE OTKIOHEHUE YHCIOBOrO Habopa;
YMEHHUE W3BJIEKAaTh, MHTEPIPETUPOBATh HMH(OpPMAIMIO, NPEJCTABICHHYIO B TaOJMIAX, Ha
auarpaMmax, Tpadukax, OTpPaKaloIl[yl0 CBOMCTBAa pEAIbHBIX IPOLECCOB U  SIBICHUM;
OpEACTaBIATh MH(GOpPMALMIO € [OMOINBIO Tabiul MW JuarpamM; HCCIelOBaTh
CTaTUCTHYECKUE JaHHBIE, B TOM YHCJIE€ C TPUMEHEHHEM TIpauyecKux METOJ0B U
JJIEKTPOHHBIX CPEACTB; Irpaduyecku HcciaeloBaThb COBMECTHbIE HAOJIIOJEHHS C IOMOIIBIO
JMarpaMM pacCeUBaHUs U JIMHEMHOW perpeccuu

YMeHue onepupoBaTh MOHSATHAMH: CIYyYalHBIM ONBIT U CIy4allHOE COOBITHE, BEPOSTHOCTH
CJIy4alfHOrO COOBITHSI; YMEHHME BBIUUCIATH BEPOSITHOCTH C HCIOJIb30BaHUEM IpadUyecKux
METO/IOB; IPUMEHSTH (POPMYJIIBI CIOKEHUSI M YMHOKECHHUSI BEPOSTHOCTEH, (POPMYITY TOTHOM
BEpOSATHOCTH, (opMyny bepHymin, komOuHaTopHble (aKTbl U (OPMYJbI; OLIEHUBATDH
BEPOSITHOCTH PEATBbHBIX COOBITHI; YMEHHE ONEPUPOBAThH MOHATUSAMU: CIydaiiHasi BETMYMHA,
pacnpeziesieHue BEpOSATHOCTEH, MAaTEMAaTUYECKOE OXHMJIAaHUE, JUCIEPCHs M CTaHAAPTHOE
OTKJIOHEHUE CITy4allHOW BETMYMHBI, (YHKIUHU paclpeieIeHUs] U TUIOTHOCTH PaBHOMEPHOTO,
[IOKA3aTeIbHOIO M HOPMAJIBHOTO pAaclpelesieHui; YMEHHE HCIOJIb30BaTh CBOMCTBA
M3YYEHHBIX paclpeesieHui s pellieHus 3a/1a4; 3HAKOMCTBO C IOHATUSMU: 3aKOH OOJIBLINX
YHCeN, METO/bl BHIOOPOYHBIX HMCCIEIOBAHUN; YMEHHE HPUBOAUTH NMPUMEPHl MPOSIBICHUS
3aKOHA OOJIBIIMX YUCEN B MPUPOJHBIX M OOLIECTBEHHBIX SBJICHUSX; YMEHHE ONEPUPOBATH
HOHATUSAMM: COYETaHHE, MEePECTAHOBKA, YMCIIO COYETaHWH, YMCIO IEepecTaHOBOK; OMHOM
Herorona; ymMeHue npuMeHsITh KOMOMHATOPHBIE (PAKTHI M pAaCCYKICHHS [T PEIICHHs 3a/1a4;
OLIEHUBATh BEPOATHOCTU pEANbHBIX COOBITHI; COCTABIATH BEPOSATHOCTHYIO MOJAETL U
MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yIbTaT

YMeHue onepupoBaTh NOHATUAMU: TOYKA, IIPsAMas, INIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY,
BEJIMYMHA YIJIA, TUIOCKUM YToJ, JBYTPAHHBIM YroJl, TPEXTPAHHBIN Yroj, CKpEIIMBAIOIIMECS
IpsIMBIC, MAPAJUICIBHOCTE U IEPIEHAUKYISAPHOCT NPAMBIX U IUIOCKOCTEH, YroJl MEXIY
IPSMBIMH, YIOJI MEXAY NPSMON U IUIOCKOCTBIO, YIOJI MEXKIY IUIOCKOCTSMH, PACCTOSIHUE OT
TOYKU [0 IUIOCKOCTH, PACCTOSHHME MEXKAY IPSAMBIMHU, PACCTOSHHUE MEXKAY IIJIOCKOCTIMU;
YMEHME UCIOJb30BaTh MpPU PEHICHUH 3a]ad U3y4eHHbIE (DaKThl U TEOPEMbl IUIAHUMETPUH;
YMEHHUE OLIEHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO MHpPA; CTPOUTh MaTeMaTHYeCKHe
MOJICJIA C TIOMOIIBI0 T€OMETPUYECKUX IOHATHA W BEJIMYMH, PEIIaTh CBS3aHHBIE C HUMH
[IPAaKTUYECKUE 3a0a4U
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YMeHue omnepupoBaTh MOHATHUSAMU: IUIOMATL (PUTYpPH, 00BbEM (GUTYpBI, MHOTOTPAaHHUK,
MPAaBWIbHBI MHOTOIPaHHUK, CEYEHHWE MHOTOTpaHHMKa, KyO, Mapaijieienurnes, MNpu3Ma,
nupamuia, GUrypa ¥ TMOBEPXHOCTh BpAIEHUS, HUIUHAP, KOHYC, map, cdepa, IUIONaab
cdepsl, IIOMAAL MOBEPXHOCTH MHUPAMUAbI, NMPU3MbI, KOHYyca, LWIMHIpa, 00BEM KyOa,
OPSIMOYTOJIBHOTO ~ TapajuleNienunena, MUpPaMHJIbl, MPU3MBI, LUJIMHApPA, KOHYyca, IIapa,
pa3BépTKa MOBEPXHOCTH, CEUCHHUS KOHYCA ¥ IMIMHAPA, Tapa/UIeTbHbIC OCH WA OCHOBAHHUIO,
CeUeHHe Iapa, IUIOCKOCTh, Kacaromiascs c@epbl, HMUIUHApPA, KOHYCa; YMEHHE CTPOUTH
CeueHHEe MHOTOIpaHHUKa, N300paxkaTb MHOTOTPAHHUKH, QUTYpPbI M IOBEPXHOCTH BpaIllCHHUS,
UX CEUEHHs, B TOM YHCIIEe C TIOMOIIBIO AJIEKTPOHHBIX CPECTB; YMEHUE TPUMEHSTh CBOWMCTBA
FEOMETPUUECKUX (UTYp, CaMOCTOSTEIbHO (HOPMYIHPOBATh ONPENCICHUS H3Yy4aeMbIX
¢uryp, BBIIBUTATh THUIOTE3bl O CBOMCTBAX M MpPHU3HAKAX TIEOMETpUYEecKux uryp,
000CHOBBIBATh WJIM OIPOBEpraTh MX; YMEHHE MPOBOIUTH Kiaccudukanuo ¢uryp mo
Pa3JInYHbIM ITPpHU3HAKAM, BBIIIOJIHATH H€06XO[[I/IMBIG JOMOJIHUTCIIbHBIC TIOCTPOCHUA
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YMeHue omnepupoBaTh MOHATUSMU: JIBUKEHHE B MPOCTPAHCTBE, MapauIeibHBIN MEpeHoc,
CUMMETPHs Ha IUIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, HpeoOpa3oBaHHE IOM00MS,
noJo0HbIe (UTYpHI; YMEHHE PAclio3HaBaTh PaBHbIE U MOAOOHBIC (UTYpHI, B TOM YHUCIE B
NpUpONE, HCKYCCTBE, APXUTEKType; HCIONb30BaTh TI'€OMETPHUCCKHE OTHOUICHUS IIpH
pELICHUHU 3a]1a4; HaXOAUTh T€OMETPUUYECKIE BETMUMHBI (AJTMHA, YToJl, oAb, 00bEM) pu
pELIeHUH 33/1a4 U3 APYTUX YYEOHBIX MPEIMETOB U M3 PeabHOM )KU3HU; YMEHUE BBIYUCIIATH




reOMETPUYECKUE BEIMYUHBI (JJIMHA, Yrojl, IUIOIMAAb, OOBEM, IUIOMAAb TOBEPXHOCTH),
UCTIOJB3YS U3Y4eHHBIE (DOPMYIBI M METO/IBI, B TOM YHCIIE: TUIOIIAb TOBEPXHOCTH MTUPAMUJIBI,
Npu3Mbl, KOHYyCa, [WJIWMHApPA, TIUIOMmAans cdepbl; 00béM KyOa, MPSIMOYTOJIBHOTO
napajvielienunena, NUPaMUIbI, TPU3MBIL, [HJIUHIPA, KOHYyca, MIapa; YMEHHE HaXOIUTh
OTHOIICHHE 00BEMOB MOJOOHBIX QUTYD

YmMmeHue OIICpHUpOBATh IOHATHUAMU: IPAMOYIrojibHad CHCTEMa KOOpAWMHAT, BEKTOP,
KOOpAWHATBbl TOYKH, KOOPAHWHATBHI BCKTOpA, CyMMa BCKTOPOB, IMPOU3BCACHHWC BCKTOpA Ha
YUCIO0, PA3JI0OKECHHUE BEKTOpa IIO 6331/10}/, CKaJIIpHOC IIPOU3BCACHHUEC, BCKTOPHOC

12 IPOU3BENECHUE, Yrol MEXAY BEKTOpaMH; YMEHHME HCIOJb30BaTh BEKTOPHBIM U
KOOPJMHATHBIM METOJ AJI PEUIeHUs TI'eOMETPUYECKUX 3aJad M 3ajad JpYyrux ydeOHbIX
IIPEIMETOB
YMeHue BHIOMpATh MOAXOISAIMIMKA METOJA IS PEUICHHs 3aJaud; MOHUMAaHHWE 3HAYUMOCTH

13 MaTeMaTHUK{ B W3YyYEHUM HPUPOAHBIX M OOIIECTBEHHBIX IPOLIECCOB U SABICHWH; yMEHHE

pacro3HaBaTh MPOSIBICHUE 3aKOHOB MaTEMaTHUKH B UCKYCCTBE, YMEHUE MMPUBOIUTH MPUMEPHI
MaTE€MaTUYECKUX OTKPBITUM POCCUICKONM U MUPOBOW MaTEeMAaTUUYECKOU HAYKH

8. MIEPEYEHb 3JIEMEHTOB COAEPKAHUS, TIPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1  Ywucna u BelYMCICHUS
1.1 HarypaubHsle u nenble yucia. [Ipu3Haky JeIMMOCTH LEIbIX YHCE
12 Panyonanphple  uyucia. OOBIKHOBEHHbIE M JI€CATUYHbIE JApOOM, MPOLEHTHI, OECKOHEUHbIE
MEPUOIUYECKHIE TPOOH
13 ApI/I(l)MeTI/I‘{fCKI/Iﬁ KOpEHb HaTypajbHOM creneHu. JlelcTBus ¢ apuPMETHUYECKUMHU KOPHSIMHU
HaTypaJbHOH cTeneHn
1.4  Crenens c nenbiM nokazateneM. CTeneHb ¢ pallMoHAIbHBIM NoKa3areneM. CBOMCTBA CTeNEHU
15 CuHyc, KOCHHYC W TaHTE€HC YMCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHT'€HC YHCIIOBOTO
apryMeHTa
1.6 Jlorapu¢wm uucna. JlecssTuuHble 1 HaTypajibHbIE JOrapu(pMbl
17 JeiictBuTenpHble  uyucna.  ApudMeTHyeckue omepanud ¢ JICHCTBUTENbHBIMM  YHMCIAMH.
[TpuGimxEHHBIE BEIYUCIICHS, TTPABHUIIA OKPYTIICHHS, IPUKH/IKA M OIICHKA PE3YJIbTaTa BEIYNCICHUH
1.8 IIpeoOpazoBaHuEe BHIPAKCHHIMA
1.9 KowmruiekcHble yncia
2 | YpaBHEHHUs U HEPABEHCTBA
2.1 llenble u qpoOHO-pallMOHATIbHBIE YPABHEHUS
2.2 VppauuoHaibHbIE YPAaBHEHHS
2.3 TpuroHomerpuuecKue ypaBHEHUs
2.4  Tloka3arenbHble U JlorapuMUUIecKue ypaBHEHUS
2.5 llenble u 1poOHO-pallMOHAIbHBIE HEPABEHCTBA
2.6 UppannoHaiabHBIE HEPABEHCTBA
2.7 | TlokasarenbHbIC U JIOTApUPMUICCKIE HEPABEHCTBA
2.8 TpuroHomerpuyeckrue HEpaBeHCTBA
2.9 CucteMbl U COBOKYITHOCTH YPaBHEHUI M HEPAaBEHCTB
2.10 VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Marpuna cucTeMbl JIMHEHHBIX ypaBHEHHH. OnpeennuTe]b MaTPUIIBI
3 | ®yHKuM U rpapuKu
31 Oynk1us, cnocoOsl 3aganus yHkuuu. ['paduk Gyakun. Bzaumuo obpatabie pyHkimu. YETHBIC U
Heu€THbie PyHkiuu. [leprnoanyeckue GyHkmm
O6nactp ompenencHUss W MHOXKeCTBO 3HadyeHWid ¢yHkumu. Hymun Qyakmuu. [IpomexyTtku
3.2  3HAKOMOCTOSHCTBA. IIpOoMEXyTKH MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U MHHUMYMBbI (DYHKIIUH.

Haubonbiiee u HauMeHblee 3HaueHue QyHKIIMU Ha TPOMEKYTKE




CreneHHas QpyHKIMSI C HaTypaJbHBIM M IIeJbIM Toka3areneMm. E€ cpoiictBa u rpaduk. CBoiicTBa U

3.3 .
rpaduk KOpHs N-0i cTerneHn
3.4 Tpuronomerpuueckue QyHKIIUHN, UX CBOMCTBA U rpaduku
3.5 Iloka3arenbHas u JorapupmMudeckas GyHKIUHU, UX CBOMCTBA U rpaduku
3.6  Toukwu pa3pbiBa. AcuMnToThl rpadukoB GyHKIUH. CBOHCTBa (DYHKIMI, HEMPEPHIBHBIX HA OTPE3Ke
3.7 | ITlocnenoBaTellbHOCTH, CIIOCOOBI 3a/1aHUs IOCIIEA0BATEIbHOCTEH
3.8 Apudmernueckas u reomerpuyeckas nporpeccud. @opmMyia cI0kKHbIX IPOLEHTOB
4  Hauana MaTeMaTHYeCKOro aHaJIn3a
4.1 | IlpomwsBomnas ¢pyHkumu. [Ipon3BoHbIE 3IeMEHTAPHBIX (DYHKITHI
42 [IpumeHeHre MNPOU3BOAHOM K HCCIEJOBaHUIO (YHKIMII HAa MOHOTOHHOCTb M 3KCTPEMYMBI.
HaxoxxneHre HanOoJIbIIero 1 HAMMEHBIIETO 3HaYeHNUs (DYHKIIMU Ha OTPE3Ke
4.3 | IlepBooOpa3znas. MHTErpa
5 | MHoxecTBa U JOruKa
5.1 MHoxecTBO, Olepaluy HaJ MHOKecTBaMHU. Jlnarpammsl Ditniepa — Benna
5.2 Jloruka
6  BeposTHOCTb U CTaTUCTHKA
6.1 OrnucartenbHas CTaTUCTHKA
6.2 BeposTHOCTB
6.3 KomOunaropuka
7 | TI'eomerpus
7.1  ®urypsl Ha INIOCKOCTU
7.2 | TlpsiMbIe U TUIOCKOCTH B TIPOCTPAHCTBE
7.3 MHOTOrpaHHUKH
7.4 Tena u NOBEPXHOCTH BpaILlEHUs
7.5 KoopauHatbl U BEKTOPHI
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