HOACHUTEJIbBHASA 3AIIMCKA

PaGouas mporpamma yuebHoro Kypca «I'eoMerpus» 6a30BOT0 YpOBHS ISl 00yJIArOIIHXCS
10 —11 kmaccoB pa3paboraHa Ha ocHOBe DemepaqbHOrO roCyIapCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHJapTa cpeiHero oouero oOpa3oBaHUs, C Y4ETOM COBPEMEHHBIX MMPOBBIX TPEOOBAHMUH,
MpPEeIbSABISEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPaJULMil poCCHIICKOrO 00pa3oBaHUS.
Peanmaul/m mporpaMmabI oOecrieunBaer OBJIaJICHUEC KIIIOYCBBIMH KOMIICTCHILIUAMMU,
COCTaBJAIOIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$I, OEJIO0CTHOCTH
O6HI€Ky.]'II)TypHOFO, JIMYHOCTHOT'O U IMTO3HABATCIBbHOI'O pa3BUTUA JIMYHOCTHU O6y‘IaIOHII/IXC$I.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOTO Kypca TEOMETPUM Ha YPOBHE CpEIHEro oOImero oOpa3oBaHUS
o0ycloBJ€HAa MPaKTUYECKONM 3HAYMMOCTBIO METANpPEAMETHBIX M MPEIMETHBIX pe3ylbTaToOB
oOyueHusi TeOMETPUM B HAIPABJIEHUU JIMYHOCTHOTO pa3BUTHs oOydaroumiuxcs, GopMHpoBaHUS
(GYHKIIMOHATBHOM MAaTeMaTH4YeCKOW T'PaMOTHOCTH, HM3Yy4EHMs] APYrUX Y4eOHBIX AMCLMILIUH.
Pa3Butne y O6y'-IaIOHII/IXC$I IMpaBUJIbHBIX Hpe)ICTaBJ'IeHI/II‘/’I 0 CYIHOCTU W HPOUCXONKICHUU
reOMEeTPUYECKUX aOCTpaKIui, COOTHOLIEHUH PEAJTbHOTO U HJEalIbHOTO, XapaKTepe OTpaKeHUs
MaTeMaTUYE€CKON HAyKOW SIBJIEHUU M MPOIIECCOB PEaJTbHOr0 MUpPA, MECTE T€OMETPUU B CUCTEME
HAyK W pOJIM MATEeMaTHUYeCKOT0 MOJEIMPOBAHUS B HAyYHOM IIO3HAHMM U B IPAKTHKE
croco6cTByeT (HOPMHPOBAHUIO HAyYHOTO MHPOBO33PEHUS YYalUXCA, a TaKkKe KadecTB
MBIIILJICHHS, HEOOXOIUMBIX JJISl a1allTallii B COBPEMEHHOM OOIIECTBE.

I'eomerpust sBnsieTcss OAHMM M3 0a30BBIX INPEIMETOB HAa YPOBHE CpEIHEro OOIIero
oOpa3oBaHus, Tak Kak 00OECHeuyrBaeT BO3MOXKHOCTb H3YYEHHUS KaK JUCLUMILIUH €CTeCTBEHHO-
Hay4YHOU HANpaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbIIUICHHE, (OPMHPYEMOE NpPU HM3YyYCHUU OOYYAIOIUMUCS TOHSTHIHBIX
OCHOB TEOMETPUM M TOCTPOCHUM IIECTIOYKH JIOTUYECKUX YTBEPXKICHUH B XOJE pEIICHUS
TCOMETPUYECKUX 3a/la4y, YMEHHE BBIJIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCTIOJB3YIOTCSl MPH PEHICHUU 3aJlad eCTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH W3 Kypca
(bu3uKH.

YMeHue OPUCHTHUPOBATHCA B IIPOCTPAHCTBE UI'PACT CYHICCTBEHHYIO POJIb BO BCCX o0macTax
ACATCIBHOCTH YCJIOBCKA. OpI/IeHTaI_II/IH YCJIOBCKAa BO BPEMCHU U ITPOCTPAHCTBEC — H606XO,I[I/IMOG
YCJIOBHEC €ro COUAJIBHOI'O 6BITI/I$I, Q)opMa OTPAKCHUS OKPYXKAOUICTO MHUPA, YCIIOBUC YCIICHIHOT'O
ITO3HaHHUA u AKTUBHOTI'O Hp606pa3OBaHI/I$I JEHCTBUTEIILHOCTH. OHepI/IpOBaHI/Ie
MMpOCTPaHCTBCHHBIMU 06p838.MI/I O6’BC)II/IH5{6T Pa3HbIC BUbI yqe6H0171 u pr,I[OBOﬁ ACATCIIbHOCTH,
ABIIACTCA OIJHHM M3 Hpoq)eCCHOHaHBHO BAKHBIX KadCCTB, IIOOTOMY Ad4KTyaJibHa 3ajJia4ya
(I)OpMI/IpOBaHI/IH y 06yqa}01111/1xc;1 IMPOCTPAHCTBCHHOI'0  MBINUJICHHUA KaK Pa3sHOBUIHOCTU
O6p&3HOFO MBINUIJICHUA — CYHIICCTBCHHOI'0O KOMIIOHCHTAa B IIOATIOTOBKEC K HpaKTquCKOﬁ
ACATCIIbHOCTH IO MHOTHUM HAIIpABJICHUAM.

[enb ocBOEHUs IpoTpamMMbl yueOHOTO Kypca «['eomerpus» Ha 0a30BOM YpOBHE OOyUEHUS
— o0meoOpa3oBarenbHOEe U OOIIEKYIBTYPHOE pa3BUTHE OOYyJAIOMIMXCS 4Yepe3 oOecredeHue
BO3MOKHOCTH MPHOOPETCHUST M MCIOJIb30BAHUS CUCTEMATUYECKUX T'€OMETPUYCCKUX 3HAHUM U
JCUCTBUH, CIICU(PUUHBIX TEOMETPHUH, BO3MOXKHOCTH YCIIEIITHOTO MPOJIOJHKCHUST 00pa30BaHUS 110
CTECIUATBHOCTSM, HE CBA3aHHBIM C MPUKJIAHBIM HCIOJIB30BAaHHEM T'€OMETPHH.



[Mporpamma mo reoMeTpun Ha 0a30BOM YypOBHE NpeAHA3HayeHa Ui OOYyYalOIIUXCs
cpe;[Hei/'I IIKOJIbI, HC€ HMCIBITHIBABIINX 3HAYUTCIIbBHBIX 3anyI[HCHI/II\/JI Ha YpPOBHC OCHOBHOI'O
obmiero obpazoBanus. Takum oOpa3om, oOydaromiuecs Ha 0a30BOM YpOBHE JOJKHBI OCBOWTH
oOmre MaTeMaTHYeCKue YMEHHsI, CBA3aHHBIE CO CHEIU(PHUKON T€OMETPHH U HEOOXOIUMBIE IS
JKU3HHU B COBPCMCHHOM O6H.[eCTBe. KpOMe 9TOI0, OHU UMCIOT BO3MOXXHOCTb U3YUUTh I'COMETPHUIO
Ooiee TIIyOOKO, €CIM B JajbHEHIIEM BO3HHKHET HEOOXOAMMOCTh B TE€OMETPHUYCCKUX 3HAHUSAX B
npoheccCHOHATBFHON IS TEIHOCTH.

JocTtmxenue e OCBOCHHUS [IPOTPaMMBbI obecrnieunBaercs pelIeHueM
COOTBETCTBYIOIIMX 3a1ad. [IpHOPUTETHBIMU 3ajadyaMH OCBOEHHUS Kypca «['eomerpum» Ha
6azoBoM ypoBHe B 10—11 xaccax sIBISIFOTCS:

(hopMHpOBaHHE MPEJICTaBICHUS] O TE€OMETPUU KaK 4acTW MHUPOBOM KYJIbTYphl U OCO3HAHHUE €€
B3aUMOCBS3U C OKPYKAIOIIUM MHUPOM;

@OpMHpOBaHI/IC NpEaACTaBJICHHUA O MHOTOTpaHHHMKAaX M TEJIaxX BpallCHUA KaK O BOKHEUIIINX
MaTEMATHUYCCKUX MOOCIIAX, IIO3BOJIAOIIUX  OIIMCHIBATH 158 HU3y4aTb Pa3HEBIC SABJICHUSL
OKPYXAIOIIETO MUPA;

dbopMupoBaHHE YMEHHS pacro3HaBaTh Ha 4YePTEkKax, MOJACISIX W B PEaTbHOM MHpPE
MHOTI'OI'paHHUKHU U TCJIa BpalllCHUA,

OBJIAJICHUC MCTOAAMU PCHICHHA 3aJa4 Ha IOCTPOCHHA Ha I/I306pa}KeHI/I$IX MMPOCTPAHCTBCHHBIX
uryp;

CbOpMI/IpOBaHI/Ie YMCHHA OICPUPOBATH OCHOBHBIMU IIOHATUAMH O MHOTOI'paHHHKAX H TEJax
BpaliCHUA U NX OCHOBHBIMU CBOﬁCTBaMH;

OBJIAZICHUE aJITOPUTMAMU PEIICHUSI OCHOBHBIX THUIIOB 33J1a4; (GOPMUPOBAHUE YMEHHS MMPOBOJAUTH
HCCJIOXHBIC N0KAa3aTCIbHBIC pACCYKACHUA B XOA€ PCIICHUA CTCPCOMETPUUCCKUX 3aaad 1 3a/1a4 C
MPAKTUYCCKUM COACPKAHNEM

Pa3BUTHE HHTEUICKTYaJbHBIX M TBOPUYECKHX CIIOCOOHOCTEH OOYy4aromuxcs, MO3HaBaTEIbHOMN
AKTUBHOCTH, HCCJIICA0BATCIBbCKUX YMCHHﬁ, KPUTHYHOCTHU MBIIIJICHHAA

dbopmupoBanre  (YHKIMOHAIBLHOM  TPAaMOTHOCTH, PEJICEBAaHTHOM TEOMETPUHU:  YMCHHUE
pacrno3HaBaTb IMPOABJICHUA TI'€COMETPHUYCCKUX HOHSITHfI, 00BEKTOB H BaKOHOMepHOCTefI B
PCAIBHBIX JXU3HCHHBIX CUTyallUAX W IIPH U3YYCHHUH APYIrHUX y‘ICGHBIX npeaMETOB, IMPOABICHUA
3aBUCUMOCTEN U BaKOHOMepHOCTefI, (bOpMYJ'II/IpOBaTB HUX Ha A3BIKC I'COMETpHH K CO3JaBaThb
reOMETPUUCCKUE MOACIH, IPUMCHATH OCBOEHHBIN reOMeTpI/I‘{eCKI/Iﬁ amnmnapar ajid peuiCHus
IMPAKTUKO-OPUCHTHUPOBAHHBIX 3aJa4, HHTCPIPETHUPOBATE U OLICHUBATH IIOJTYUYCHHBIC PE3YIbTAaThI.

OTIMYUTEIbHON 0COOEHHOCTBIO MpOrpaMMhbl ABJIICTCA BKIIFOUYCHUC B KypC CTCPEOMETPHUU B
HaydaJie €ro U3ydCcHus 3ajia4, p€liacMbIX Ha YPOBHC MHTYUTUBHOI'O ITO3HAHUS, U OHpeﬂeﬂéHHLIM
O6p2130M OpraHn3oBaHHasd pa60Ta Hag HUMH, 4YTO CHOCO6CTByIOT Pa3BUTHIO JIOTHYCCKOTIO H
MMPOCTPAaHCTBCHHOI'O  MBIINUICHHUS, CTUMYIHPYCT MPOTCKAHUC HWHTYUTHBHBIX IIPOLCCCOB,
MOTUBHUPYCT K I[aaneﬁmeMy HN3YUCHUIO IIPpEAMCETA.

Hpe,[[HOIITCHI/IC OTHaETCA HarxiAHO-KOHCTPYKTUBHOMY MCETONY O6y‘IeHI/I${, TO €CTb
TCOPETHUYCCKUEC 3HAHUA HMCIOT B CBOEH OCHOBE YYBCTBCHHOCTH HpeHMeTHO'HpaKTquCKOﬁ
JesTeNIbHOCTH. Pa3putne MMPOCTPAHCTBCHHBIX HpeﬂCTaBHeHI/Iﬁ Yy ydamuxcsa B KypcCe
CTCPCOMETPHUH ITPOBOJUTCA 34 CUéT peUICHUA 3aaa4 Ha CO3JaHUC ITPOCTPAHCTBCHHBIX 06p830B 151
3ala4 Ha OICpUpOBaHHUC NPOCTPAHCTBCHHBIMU o6pa3aMH. CO3I[3.HI/Ie 06p33a npoBOAUTCA C
Ol'[OpOfI Ha HarJi1AHOCTb, a OIICPUPOBAHNC o6pa30M — B YCJIOBUAX OTBJICUCHUS OT HATJIAAHOCTH,
MBICJICHHOTO UBMCHCHHA €ro UCXOJHOT'0 COACPIKAHUA.

OcHoBHbIE coaepxkarenbHble JuHMM Kypca «l'eomerpum» B 10-11 Kkjaccax:
«MHororpanHukmny, «lIpsiMble U MIOCKOCTH B MPOCTpPAHCTBE», «Tena BpaiieHus», «BekTopsl u
KOOPAMHATHI B MPOCTpAHCTBEY. PDOPMUPOBAHKE JIOTUUECKUX YMEHUN pacipeiesisieTcss He TOJIbKO



[0 COJCP)KATEIIbHBIM JIMHUSM, HO W IO TojaM OOydYeHHs Ha YpPOBHE CpEIHEro oOIiero
oOpa3oBaHUsI.

Conepxxanne 00pa3oBaHUs, COOTBETCTBYIOIIEE NPEAMETHBIM pE3yJIbTaTaM OCBOCHHS
paboueii mporpaMMmsl, pacpeAeaEHHBIM 10 ToJaM 00yUeHHs, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
9TOOBl  OBJIQJICHUE TEOMETPUYECKHUMH  TOHATHUSMH WM HaBBIKAMH  OCYILIECTBIISJIOCH
[IOCJIEIOBATENIbHO U IOCTYNATENbHO, C COOJIIOIEHUEM IMpPUHLUIA [PEEMCTBEHHOCTH, YTOObI
HOBBIE 3HAHUSI BKJIIOYAJIUCh B OOLIYIO CUCTEMY I€OMETPUUYECKUX MPEAICTAaBICHUH 00yJarommxcs,
paciupsis u yrayOssis e€, o0pasysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTIAHE

Ha u3yuenue reomerpun otBouTes 2 yaca B Heaemto B 10 kiacce u 1 yac B Hepenmo B 11
KJIacce, BCETo 3a JBa rojia ooyuenus - 102 yueOHbIX yaca.
COJAEP KAHUE YYEBHOTI'O KYPCA

10 KJIACC

IIpsiMble U MIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHS cTepeoMeTpun. Touka, mpsiMas, TIOCKOCTh, MpocTpaHcTBO. [loHsTHE
00 akCHOMaTHYeCKOM MOCTPOECHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U CIEICTBUS U3 HUX.

Bzanmuoe PacCIoJIOKCHUE MIPAMBIX B IPOCTPAaHCTBE: IEPECCKAIOIIUECA, ITapaJlJICIbHBIC U
CKpCHIUMBAOIHUECA IIPAMBIC. HapaJ'IJ'IeJ'IBHOCTB MNpsAMBIX H IUIOCKOCTEH B IMPOCTPAHCTBCE!
napalyiICJIbHBIC IIPAMBIEC B IIPOCTPAHCTBE, IApalJICJIbHOCTH TpéX IpsAMBIX; HapaJlICIbHOCTDb
pr[MOfI U IUIOCKOCTH. YTIBI C COHAIIpaBJICHHBIMU CTOPOHAMH; YIroJl MEXKAY IPAMBIMHU B
IIpOCTPaHCTBC. HapaJIJ'ICJ'IbHOCTB IUIOCKOCTEH: mapaujiCJIbHbIC IIJIOCKOCTH, CBOMCTBA
mapayiCJIbHbIX IIOCKOCTEH. HpOCTGﬁIHHC IMPOCTPAHCTBCHHLIC (bHprbI Ha INIOCKOCTHU: TCTPadIp,
KY6, ImapajiiCJICIMrIICa; IIOCTPOCHUC CEUYCHMH.

[lepneHIuKyIApHOCTh MPSAMOM W TUIOCKOCTU:  NEPIEHIUKYISPHBIE TMpSMBIE B
MPOCTPAHCTBE, MpSAMbIE MapajUlelibHble W MEPHeHIUKYISIpHbIE K IUIOCKOCTH, MpPU3HAK
MEPHeHIUKYIAPHOCTH TPSIMOW M IUIOCKOCTH, TeopeMa O TpSIMON MEepPHeHAUKYISIPHON
IJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YrOJ MEXKIY NPSMOM U IMJIOCKOCTBIO; JBYIPAHHBIM YIOJI,
JMHEWHBIN YroJl ABYrpaHHOro yria. IlepneHaukynsp M HakJIOHHBIEC: PACCTOSIHME OT TOYKU A0
IJIOCKOCTH, PACCTOSIHUE OT TPSMOM A0 TUIOCKOCTH, NPOEKIUs (GUTYpbl Ha IJIOCKOCTb.
[lepneHUKyYISIPHOCTD MJIOCKOCTEN: MPU3HAK NEPIICHAUKYIIPHOCTH JIBYX IIOCKOCTel. Teopema
0 TPEX MEPIEeHIUKYISpaAX.

MHoOrorpaHHuKH
IloHATHE MHOIOrpaHHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPAaHHUKA, BBIIMYKIbIE U

HEBBIITYKJIBIC MHOTOI'PAHHUKH, pa3BépTKa MHOTI'OTrpaHHUKA. HpI/I3MaZ N-yrojbHas MpU3Ma, I'paHu
W OCHOBAHU: IPU3MBI; IIpsAMAA U HAKJIOHHAA IIPU3MBEIL, OOKOBas U IOJIHAS TOBCPXHOCTH IIPU3MBEI.



[Tapannenenumnen, npsMOYroJbHbIA Napajulelenue] U ero coicTBa. I[lupamuaa: N-yroyibHas
MUpaMuia, TPaHd W OCHOBAaHWE NHUPAMHUJBI, OOKOBas W TOJHAS TMOBEPXHOCTh MHUPAMUJIBL;
NnpaBWJibHAasE M yceu€HHas NupamMuja. OJIEMEHThl MNpU3Mbl W nOHUpamuabl. [IpaBuiibHbIE
MHOTOI'PAHHUKH: MOHSITUE MPABUIBHOIO MHOTOTPAHHMKA; IMPABWIIbHASA NpHU3Ma U NPABUIIbHAS
MUpaMU/JIa; MpaBWIbHAS TPEYrojabHasi MUPaMHUIA U MPaBWIbHBIA TeTpadap; KyO0. [IpencraBnenue
O TMPaBWIbHBIX MHOTOTPAHHUKAX: OKTadp, Jojaeka’ap W wukocadap. CeueHus MNpU3MBI U
MMHPAMUIBI.

CuMMeTpHusi B IMPOCTPAHCTBE: CUMMETPUS OTHOCHTEIBHO TOYKH, MHPSAMOM, IMIOCKOCTH.
DneMeHTbl CAMMETPUH B IUpaMuUax, napaienenunenax, IpaBUIbHbIX MHOTOTpaHHHUKAX.

Boruncnenue 3neMeHTOB MHOTOTPaHHUKOB: pEéOpa, nuaroHanu, yrisl. [lnomans 60koBoit
IIOBEPXHOCTH W IIOJIHOW IOBEPXHOCTH MPSAMOM NIPHU3MBI, IUIOIIAJb OCHOBAHMW, Teopema O
OOKOBOHM MOBEpPXHOCTH MpsAMON mnpusMbl. Ilnomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH
MpaBWJIBHOM NHpaMUbl, TEOPEMa O IUIOWAAU yceu€HHOW mupamunabl. [loHsTue 006 00BEME.
OO0BEM nupamMuibl, MPU3MBI.

[TogoGHble Tena B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAJIMU TOBEPXHOCTEH,
00BEMaMHU TOI0OHBIX TEIT.

11 KJIACC
Tena ppamenust

HunuHaapudeckass TMOBEPXHOCTb, 0Opa3yrolmue MIWIMHIPUYECKON TMOBEPXHOCTH, OCh
IAJTUHIPUYECKON moBepXHOCTH. [pymHp: ocHOBaHUS W OOKOBasi TOBEPXHOCTh, 00pa3yroIas u
OCh; TUIOMIA b O0KOBOW U TTOJTHOW MTOBEPXHOCTH.

Konndeckass moBepXHOCTh, 00pa3ylooIue KOHWYECKOW IMOBEPXHOCTH, OCh WM BEPIIUHA
KOHHMYECKOW TMoBepXHOCTU. KOHyC: OCHOBaHME W BeEpIIMHA, 00pa3yromas U OCh; IUIOIIAIb

OOKOBOHM M TOJHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: 0Opa3yollue U BBICOTA; OCHOBAHMS U
OO0KOBast MOBEPXHOCTb.

Cdepa u map: meHtp, paamyc, OuUaMmeTp; IUIOMIAIb MOBEpXHOCTU cdepbl. B3aumuoe
pacnoiokeHue cdepsl U MII0CKOCTH; KacaTelbHas INIOCKOCTh K cdepe; mionanb chepsl.

I/I306pa)KeHI/IC TCJI BpalllCHUA Ha IIJIOCKOCTH. PaSBépTKa HUJIMHApPA 1 KOHYCAa.

KoMOuHnamuu Ten BpalleHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpPaHHUK, OMHMCAHHBIM OKOJIO
cdepsl; cdepa, BMcaHHAS B MHOTOTPAHHUK, WM TEJIO BPAILEHUSI.

[Tonsitne 06 o0BEMe. OcHoBHBIE cBOMcTBa 00BEMOB Ten. Teopema 00 00bEMe
PSIMOYTOJIBHOTO TapajuieNienunena U cieactBus u3 He€. O0béM nmimHIpa, KoHyca. O0BEM

1apa M miomazib chepsl.

HO,Z[O6HLI€ TCJIa B IIPOCTPAHCTBC. CooTHomIeHUS MCXKAY IUIoOIAaIsIMU HOBerHOCTeﬁ,
00BbEMaMu HOI[O6HBIX TCII.

Ceuenust 1mwiMHApa (MapauieIbHO W MNEPHEHAUKYISIPHO OCH), CEYEHMs] KOHyca
(mapanyenbHOE OCHOBAHUIO U MPOXOASILIEE YEPE3 BEPILNHY), CEUEHHUS LIapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE



BexTop Ha miockocT ¥ B IpocTpaHcTBe. CII0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOYKEHUE
BEKTOpAa Ha 4ucio. PasiokeHue BekTopa IO TpEM HEKOMIUIaHAapHBIM BekTopaM. IlpaBuio
napajurenenunena. Pemenue 3anay, CBA3aHHbIX ¢ IPUMEHEHUEM IIPABWII IEHCTBUM C BEKTOPAMU.
IIpsmoyronpHas cucrema KoopauHar B mpocrpaHcrBe. Koopaunatsl Bekropa. IIpocreiimue
3aJaud B KOOpAMHATaX. YTosl Mexay BeKTopaMmu. CKalIpHOE IPOU3BEIECHUE BEKTOPOB.
Beruncnenue yrioB MexIy NpsSAMBIMU U IIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIA METOJ IIPU
peLIeHNN TEOMETPUYECKUX 3a1ad.

INJIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yNbTAThl OCBOEHHUS MpPOrpaMMbl ydueOHOro mpenMmera «MaTemaTHKa
XapaKTEePU3YIOTCS:

Fpamancxoe BOCIIMTAHHEC:

c(hOPMUPOBAHHOCTBIO TPAKIAAHCKOW TIO3UIIMU OOy4aromerocss Kak akTUBHOTO U
OTBETCTBEHHOT'0 4JIEHAa POCCHIMCKOIO OOIIEeCTBa, MPEACTAaBICHUEM O MaTeMaTHYeCKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHUI, Mpoleayp TpakJaHCKOTO oOIecTBa
(BBIOOpBI, OMPOCHl U Mp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAIbHBIMM HMHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMH U HA3HAYCHUEM.

HanI/IOTI/I‘IeCKOC BOCIIMTAHHE:

c(hOpPMUPOBAHHOCTHIO POCCUNCKOMN T'pa)kJIaHCKON MACHTUYHOCTH, YBAXKEHHUS K MPOLUIOMY
U HACTOSILIEMY POCCHICKOW MaTeMaTHUKH, IEHHOCTHBIM OTHOIIEHHEM K JIOCTHKEHUSIM
POCCHIMCKMX MaTeMaTUKOB W POCCHMCKOW MaTeMAaTUYECKOM MIKOJIbI, K HCIOJIb30BAaHUIO ITHX
TOCTHKEHHM B IPYTUX HayKax, TEXHOJOTHUAX, chepax SKOHOMUKU.

JlyXOBHO-HPaBCTBEHHOT 0 BOCIIUTAHMSA:

OCO3HAHMEM JIyXOBHBIX IIEHHOCTEH pPOCCHMCKOro HapoJa; C(HOPMHUPOBAHHOCTBIO
HPABCTBEHHOI'O CO3HAHUS, STMYECKOTO MOBEJCHHUS, CBSI3aHHOTO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH)KEHUM HAayKM U JESTEIbHOCThIO YYEHOTO; OCO3HAHHMEM JIMYHOTIO BKJIAJa B MOCTPOEHHE
yCTOMUYUBOTO OyAyILero.

JcTeTnYecKoe BOCIUTAHHUE:

OCTETUYECKMM  OTHOLIEHWEM K  MHPY, BKIIOYast OCTETHUKY  MaTeMaTUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEHIeHUH, pacCyXJEeHUH; BOCIPHUUMYHUBOCTBIO K
MaTeMaTHYeCKUM acleKTaM pPa3InYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

chOpPMUPOBAHHOCTHIO YMEHHsI TPHUMEHITh MaTeMaTHYeCKue 3HaHUS B HHTepecax

30pOBOr0 U 0€30macHOro o0pas3a *KU3HM, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 310pPOBbBIO
(3m0poBoe mUTaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUN M OTIbIXA, PEryisipHas (uznyeckas



aKTHUBHOCTH); (PM3MYECKOTO COBEPUICHCTBOBAHMUS, NMPH 3aHATUSX CHOPTHUBHO-03JI0POBUTEIBHOM
JEATEIbHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYIOJIIOOHS; WHTEPECOM K Pa3IMYHBIM
cdepam mpodeccHoHATLHON EATENTFHOCTH, CBS3aHHBIM C MAaTEMATUKOW M €€ MPUIIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOD Oymaymiei mpodeccun u pealn3oBbIBaTh COOCTBEHHBIC
KU3HEHHBIC IIJIAHBI, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMYy OOpa3oBaHHIO U
caMo00pa30BaHUIO0 Ha TPOTSHKEHWH BCEH JKM3HU; TOTOBHOCTHIO K AaKTHBHOMY YYacTHIO B
pELICHUH IPAKTUYECKUX 3a/1a4 MaTEMaTUYECKOI HAalpaBIE€HHOCTH.

IKo0rnyecKoe BOCIUTAHHE:

c(OPMUPOBAHHOCTBHIO SKOJIOTUYECKON KyJIbTYphl, NMOHUMAHUEM BIMSHUSA COL[MAJIBHO-
SKOHOMHYECKHX IIPOLIECCOB HA COCTOSIHUE NPHUPOAHOW M COLMAIBHOW Cpefbl, OCO3HAHUEM
rJI00aTPHOTO  XapakTepa  JKOJIOTMUECKUX  MpoOJieM; OpueHTaluel Ha  [pUMEHEHHe
MaTeMaTHYeCKUX 3HAHWM JJIs pelleHus 3aJad B 00JacTU OKpYXalollel cpelbl, TIaHHPOBAaHUS
ITOCTYINIKOB Y OLICHKH UX BO3MOKHBIX IOCIIEICTBAN JUISl OKPY>KAKOIIEH CpEJIbI.

HeHHOCTI/I HAYYHOr'o mMO3HAHUHA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTUKH, MTOHUMAaHUEM MaTeMaTHUYeCKO HayKH Kak cgepbl
YeJI0BEYECKOUN JeSTeIbHOCTH, 3TAaNoB €€ Pa3BUTUSl U 3HAYUMOCTH IS Pa3BUTHUS LUBUJIM3AIUY;
OBJIaJICHUEM SI3BIKOM MaTE€MaTHKH U MaTeMaTU4eCKOW KyJIbTypOW KaK CpPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYILECTBJISTh MPOEKTHYI0 M HCCIEIOBATENIbCKYIO JIEATEIbHOCTh
WHIUBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHbIe pe3ybTaThl OCBOCHHS MPOrpaMMbl yueOHOTo Tipeamera «MaTteMaThKay
XapaKTePU3YIOTCS OBJAJEHUEM YHUBEPCATBHBIMU HO3HABAM EIbHBIMU OCliCIEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUSIMU,  YHUBEPCANbHBIMU — PecyIsMUGHbIMU
oeticmeusamu.

1) Vhueepcanvhvle noznasamenvhuie oelicmeus, obecneuusaiom Gopmuposanue 6a308bix
KOZHUMUBHBIX NPOYecco8 oOyuaowuxcs (0ceoeHue mMemooo8 NOHAHUS OKPYHICaAouje2o Mupa,
npUMeHeHUe 102UYeCKUX, UCCIe008aMeNbCKUX Onepayull, yMeHull pabomams ¢ ungopmayuel).

Ba3oBble jJornueckue aeiicTBUA:

BBIABJIATE U XaPAKTCPU30BATH CYHICCTBCHHBIC ITPU3HAKU MATCMATHYCCKUX 06’bCKTOB, HOHSITHfI,
OTHOIIICHUM MCXKAY TOHATUAMU, (I)OpMy.TII/IpOBaTL OIPCACIICHUSA HOHHTI/II>'I; yCTaHaBJIMBATb
CYH_ICCTBCHHBII\/'I IMpU3HAK KHaCCI/I(i)I/IKaI_II/II/I, OCHOBaHUA JIA 0606IJ_ICHI/I$I " CpaBHCHUA, KPUTCPUHU
MMPpOBOAMMOTO aHAJIN34A,



BOCIPUHUMATh, (QOPMYIHpOBaTH W NPe0Opa3OBBIBATH CYKICHHUS: yTBEPAUTEIbHBIE U
OTpHILIATENIbHBIC, €TUHIUYHBIC, YACTHBIE U 00IIKE; YCIOBHBIE;

BBISIBJIATH MAaTEMAaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS B (paKTax, TaHHBIX,
HAOMIONEHUSAX M YTBEPXKACHUSX; MpeaiaraTb KPUTEPUH ISl BBISBICHUS 3aKOHOMEPHOCTEH WU
IIPOTUBOPEUNL;

JIeNaTh BBIBOABI C MHCIOJb30BAHMEM 3aKOHOB JIOTMKHM, JCAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKIYECHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITEIBHO JI0KA3aTEIbCTBA MAaT€MAaTUYECKUX YTBEPKIACHUHU (MpsAMBIE U OT
IIPOTUBHOI0), BBICTPAaWBaTh apPryMEHTAlUIO, MPUBOAUTH MPUMEPHl U  KOHTPIPUMEDSI;
000CHOBBIBAaTh COOCTBEHHBIE CYXKACHUS M BHIBOJIBL;

BBIOMpATh CHOCOO pelieHus yuyeOHOW 3ajaduu (CpaBHUBATh HECKOJIBKO BapHMaHTOB pEILEHUS,
BbIOMpaTh HanOoJIee MOAXOASIINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ncciaenoBareibcKue AeiicTBUA:

WCII0JIb30BAaTh BOMPOCHI KAaK WCCIIEAOBATEILCKANA WHCTPYMEHT ITO3HAHUS;, (POPMYIHUPOBATH
BOIPOCHI, (PUKCHpYIOIIHE MPOTHBOPEUYHE, NPOOJIeMy, yCTaHABIMBATH HCKOMOE H JIAHHOE,
(dbopMHpOBaTh TUNOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULIHMIO0, MHEHHE;

MIPOBOJINTH CAMOCTOSITEIHHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICOBAHKE TI0 YCTAHOBJICHHIO
OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBJICHHS, MPOIECCa, BBIABICHUIO 3aBUCHMOCTEH
Memny O6T)CKTaMI/I, SBJICHUSAMU, HpOHGCC&MI/I;

CaMOCTOSITEIIBHO (hOPMYJTUPOBATH OOOOMIEHUS W BBIBOABI 1O pe3yjbTaTaM IPOBEIEHHOTO
HAOJTIOJICHUS, UCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB H
000011IeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TAKXKE BBIIBUIaTh MPEIOI0KEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmeii:

BBISBJIATh JNeQUIUTH MHGOPMAIMH, JAHHBIX, HEOOXOIUMBIX JUIsI OTBETAa HAa BOIPOC W IS
peleHs 3a/1a9H;

BBIOMpaTh ~ MHPOPMALMIO W3  KWCTOYHHKOB  PA3JIUYHBIX  THIIOB,  aHAJIU3UPOBATh,
CHCTEMATH3UpPOBaTh W HHTEPIPETUPOBATh HMH(POPMAIMIO Pa3IUYHBIX BUAOB U  (HopMm
MPEICTABIICHHS,

CTPYKTYpUPOBaTh WH(POPMALUIO, TPEACTABIATh €€ B pasdiMyHbIX (PopMax, HILTIOCTPUPOBATH
rpagu4ecKu;

OIICHUBATh HAJAEKHOCTh MH(OPMAIIMH IO CAMOCTOSATEIILHO C(HOPMYITHPOBAHHBIM KPUTCPHSIM.

2) Vnueepcanvhvle KOMMYHUKAMUGHBLE 0CliCMBUsl, 00ecneuusaiom CcoopmMuposanHocms
COYUATILHBIX HABLIKOG 00YUAIOUUXCSL.

OO0menne:

BOCIHPUHHUMATh U (POPMYIHPOBATh CYX/JIEHUS B COOTBETCTBUHU C YCIOBHMSMU U LEJISIMU OOIIECHNUS;
SICHO, TOYHO, T'PAaMOTHO BBIP@KaThb CBOKO TOYKY 3pPEHHUS B YCTHBIX M IIMCBMEHHBIX TEKCTaX,
J1aBaTh MOSCHEHUS [0 X0y pEeIIeHus 3aa4, KOMMEHTUPOBATh MOJyYeHHBIH pe3ysbTaT;

B XoJe OOCYXJEHHUS 3a7aBaTh BOMIPOCHI IO CYLIECTBY OOCYXIAaeMOW TeMbl, NPOOJIEMBI,
pemaeMoi 3ajauu, BBICKA3bIBaTh MJEM, HALIEJICHHBIE HA MOMCK PELIEHMS; CONOCTaBIATh CBOM
CYXJIEHHsI C CYXJECHUSAMH APYrHMX YYaCTHMKOB JUAJIOra, OOHApyKUBaTh Pa3IM4Me U CXOJCTBO
MO3UIIMIA; B KOPPEKTHOM popMe popMyTupoBaTh pa3HOIIIACHUS, CBOM BO3PAKEHHUS;



NpCACTaBJIATE PE3YJIbTaThl PCIICHUA 3aJdadyd, OSKCICPUMCHTA, HCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITEJIBHO  BbIOMpaTh (opMar BBICTYIUIGHHS C Y4€TOM 3agad MpPE3CHTAllMH |
0COOEHHOCTEH ayJUTOPUH.

CoTpyaHnuecTBo:

[IOHMMAaThb W UCIHOJb30BaTh NPEUMYLIECTBA KOMAaHJHONW M WHIUBUAYAJIbHOM paboOThl mpu
pelieHuyd y4eOHbIX 3a/ay; MPUHUMATh Lellb COBMECTHOM JIEATEJbHOCTH, IIJIaHUPOBATh
OpraHu3aIii0 COBMECTHON palOTHI, pacmpenesiarh BHIBI padOT, MOTOBAPHBATHCS, OOCYXKIATh
MPOIIECC U Pe3yibTaT paboThl; 0000IaTh MHEHUS HECKOJBKUX JIIOJICH;

y4acTBOBAaTh B TPYNIOBBIX ¢opmax paboTel (0OCyKOeHHS, OOMEH MHEHHH, «MO3TOBBIC
LITYPMb» U HHbBIE); BBIIOJHATH CBOIO 4acTb pabOThl M KOOPAMHUPOBATH CBOM JEHCTBUS C
JPYTMMH YI€HaMU KOMAaHJbl; OLIEHMBATh KAayeCTBO CBOEro BKJIaJa B OOMIMKA MPOIYKT IO
KpUTEpUIM, c(HOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOIEHCTBUS.

3) Vnusepcanvhvie pecynamuensle oeticmausi, 06ecneuugarom Qopmuposanue CmvlCL08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuszanms:

COCTaBJIATH IUIAaH, AITOPUTM pELICHUs 3a/1a4uM, BEIOUpaTh crioco0 petieHus ¢ yuéTom
HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEMN, apryMEHTUPOBATh U KOPPEKTUPOBATH
BAapUaAHTHI PeLIEHUH ¢ yu€TOM HOBOM MH(POpPMAITIH.

CaMOKOHTPOJIb:

BJIaJIETh HaBbIKAMU MO3HABATENbHON pedIeKcuy KaK OCO3HAHMs COBEpIIAEMBbIX ACUCTBUN U
MBICIIUTENbHBIX ~ MPOILIECCOB, UX  pe3yJdbTaToOB; BJIaJeTh CHOCOOAMH  CaMOIPOBEPKHU,
CaMOKOHTPOJISl IpOIiecca U pe3ysbTaTa PeleHusl MaTeMaTUYecKoil 3a1a4i;

MpeIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIpU pEIICHWH 3aJaud, BHOCUTh
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, JAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJbTaTa LEIH U YCIOBUIM, OOBICHITH MPUUYUHBI JOCTUKECHUS WU
HEIOCTMKEHHUSI  pe3yJIbTaTOB  JESITENbHOCTH, HAXOJUTh  OMIMOKY, JaBaTb  OLEHKY
MPHUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

OHCpI/IpOBaTL MOHATUAMU: TOYKA, IIpAMast, IIOCKOCTb.

[IpuMeHsTh aKCMOMBI CTEPEOMETPUU U CIIECTBUS U3 HUX MPHU PEIICHUH T€OMETPUUYECKUX
3agad.



OHCpI/IpOBaTB IIOHATUSIMU . HapaJIJIeJIBHOCTB nu HepHeHI[I/IKYHSIpHOCTB HpHMBIX nu
IJIOCKOCTEH.

KnaccugunupoBaTs B3aMMHOE PacIoIOKEHHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MNOHSATUSMM: JBYIPAaHHBI yroy, TpaHU [JBYIPAaHHOIO Yyrja, peodpo
JBYTPAHHOIO YIJIa; JUHEHHBIN YroJl ABYTPaHHOTO yIia; TpajycHasl Mepa ABYI'PaHHOTIO yIJia.

OHepI/IpOBaTI) MOHATHUAMMU: MHOI'OI'paHHUK, BBIHYKHLIﬁ n HCBBIHyKJII:IfI MHOTOTpaHHHK,
OJICMCHTBI MHOI'OI'paHHUKa, HpaBI/IJIBHLIﬁ MHOT'OIr'paHHUK.

PacriozHaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHHMKOB (TMpaMuja; MpU3Ma, MPSMOYTOJIbHBIN
napajuiesienumne, Kyo).

KnaccudumupoBaTh MHOTOTpaHHUKH, BBIOMpass OCHOBaHHS sl KiaccH(PUKaAIUU
(BBIIYKJIBIE W HEBBIMYKJIbIE MHOTOTPAHHHWKHW; TIPaBUJIbHBIE MHOTOTPAHHUKH; TMpSMbIE |
HAaKJIOHHBIE TIPU3MBI, TTApaJUICIEITUTIC B ).

OnepupoBaTh NOHATHAMU: CEKYIAsI INIOCKOCTh, CEYEHNE MHOTOIPAHHHUKOB.
OOBACHATH MPUHIIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Ysl METO/1 CIIE/I0B.

CTpOI/ITI) CCUCHUA MHOT'OI'PAaHHHUKOB METOJOM CJICAOB, BBIINIOJIHATH (BI)IHOCHI)IC) IIJIOCKHEC
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemrate 3agaun Ha HAXOKACHUE TEOMETPUYECCKUX BEIMYMH 110 00pa3IiamM Wil alrOPUTMaM,
MIPUMEHSISI U3BECTHBIC AHATUTHYCCKUE METOJbI NMPHU PEIICHWH CTaHIAAPTHBIX MaTEMaTHUYECKHX
3a/1a4 Ha BBIYUCIICHUE PACCTOSHUN MEXIY ABYMS TOYKAMHU, OT TOYKH JO MPSMOM, OT TOYKHU O
MIJIOCKOCTH, MEX/TY CKPEIIIMBAIOIAMHUCS TPSIMBIMH.

PemaTe 3aaa4d Ha HaXO0XKIACHUC I'’COMETPUICCKUX BEJIMYHH I10 o6pasuaM HJIN aJIrTOpUTMaM,
IMPUMCEHAA HU3BCCTHBIC AHAIMTHUYCCKUEC MCETOAbI IIPHU PCIICHHUHN CTAaHAAPTHBIX MATEMATHUUYCCKHUX
3aa4 Ha BBIYHUCICHHC YIJIOB MCXKIAY CKPCHIUMBAKOIMUMHUCA IIPAMBIMHA, MEXIY HpHMOﬁ n
IIJIOCKOCTBIO, MEXKAY INIOCKOCTAMU, IBYI'PAHHBIX YTJIOB.

Boruncnsate 00bEMBI M TIIOIIAN TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpH3Ma, MHUpPaMUIa) C
npUMeHeHHeM (OPMyI; BBIUMCISATH COOTHOIICHUS MEXIy IUIOMAASMH IOBEPXHOCTEH,
00BpEMamMu MOJOOHBIX MHOTOI'PAHHUKOB.

OHepI/IpOBaTB MNOHATUAMHA: CHMMCTpUSA B IPOCTPAHCTBC, LCHTP, OCb MU IINIOCKOCTb
CUMMCTPHH; HCHTP, OChb U IIJIOCKOCTb CUMMCTPUU q)HprLI.

W3BnekaTh, mpeoOpa3oBbIBaTh U UHTEPIPETUPOBATH MH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYEcKuX (PUrypax, NpeaCTaBICHHYIO Ha YepTexkaxX U pUCYHKaX.

HpI/IMeHHTB reoOMETPpHUICCKUC (I)aKTBI A pelICHHUA  CTCPCOMCECTPHUYCCKUX  3alad,
npeamnojararomux HECKOJIbKO IMaroB PpCIICHUA, €CJIN YCIOBUA NPHUMCHCHUSA 3aJlaHbI B SIBHOU

dopme.

HpI/IMeHHTL HpOCTCfII.HHC NporpaMMHLBIC CpCACTBA W JJICKTPOHHO-KOMMYHUKAITUOHHBIC
CHUCTCMBI ITPpU pCHICHUN CTCPCOMCTPUUCCKUX 3a1a4.



[IpuBoauTe mnpHUMEpPbl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC U KU3HH,
pacro3HaBaTh IPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJIyYEHHBIE 3HAHUSA HA IPAKTUKE: AHAJIU3UPOBATh PEAIBHBIE CUTYallMUd W
MPUMEHATh  HM3YYCHHBIE TIOHATHS B  MPOLECCE IOKWCKA PELICHHS  MaTeMaTH4YECKU
chOpMyITUPOBAHHON MPOOIEMBI, MOJCIUPOBATh PEATBHBIC CUTYallMd HA S3BIKE TEOMETPHH,
HCCIIEIOBaTh MOCTPOEHHBIE MOJENIA C HCMOJb30BAHUEM I€OMETPUYECKUX IMOHATHI U TEOPEM,

arrapara anre6pm; pemaTh NPAaKTUUCCKUEC 3ada4n, CBA3aHHbBIC C HAXOKACHUEM I'COMETPUICCKUX
BCJIIMYHMH.

11 KJIACC

OnepupoBaThb MMOHATHUAMU: HWINHIpHAYECKas IIOBEPXHOCTB, oOpa3zyromiue
IAJTUHIPUYECKON MOBEPXHOCTH; MIJIMH/IP; KOHUYECKask TIOBEPXHOCTH, 00Pa3yIOIINEe KOHUYECKON
MMOBEPXHOCTH, KOHYC; ChepriecKast TOBEPXHOCTb.

Pacno3naBate Tena Bpamenus (MUIMHIP, KOHYC, cepa U map).

OOBACHATH CITOCOOBI TIOJTYICHHUSI TEJT BPAIICHUS.

KnaccudumupoBaTs B3auMHOE pacmosioxkeHue chepsl U MI0CKOCTH.

OHepI/IpOBaTI) HIOHATHAMMN: IH&pOBOﬁ CEIr'MCHT, OCHOBAHHE CEIrMCHTA, BBICOTA CCIrMCHTA,
mapOBOﬁ CHOI;'I, OCHOBAHHC HIApOBOIro CJios, BBICOTA HIAPOBOI0 CJIOA; IHaPOBOfI CCKTOp.

Boruncnsate 00bEMBI U IUIOIIAAM OBEPXHOCTEH Ted BpallleHUs, T€OMETPUUYECKUX TN C
pUMeHeHHeM (HopMyIL.

OnepupoBaTh NOHATHUSMHU: MHOTOIPAHHUK, BIHMCAaHHBIA B cdepy M OMHCAHHBIN OKOJIO
cdepsl; cdepa, BMcaHHAS B MHOTOIPAHHUK UJIU TEJIO BpalllCHHUS.

BreruucnaTs cooTHOIIEHUS MCXKAY IIomaasiMu HOBCpXHOCTefI 1 00béMaMu HOI[O6HBIX TCII.

N3o00paxkate u3yuaemble (QUIYpbl OT PYKH U C TNPUMEHEHHEM MPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUTyp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHHUs TeJl BPaAIIEHUS.

W3BnekaTb, MHTEPIPETUPOBATh U NMPEOOPa30BBIBATH MH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMEeTpUYECcKUX (PUrypax, MpeJCTaBICHHYIO Ha YepTexkaxX U pUCYHKaX.

OHCpI/IpOBaTL MOHATUCM BEKTOP B IIPOCTPAHCTBC.

BrInoaHaTh ASHCTBUS CIIOXKEHUS BCKTOPOB, BbIYUTAHHUSA BCKTOPOB U YMHOXKCHUA BCKTOPA
Ha 49uclJio, OG’L}ICHHTB, KaKHMH CBOMCTBaMHU OHHU O6J'Ia[[aIOT.



[IpuMeHATH MpaBWIIO NapAILIEIIECIUIIEAA.

OnepupoBaTh NOHATHUSAMHU: JIEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOpP, MOAYJIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJ MEXKIYy BEKTOPAMH, CKaJSIPHOE
[IPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

Haxoautbh cymMMy BEKTOPOB U NMPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXAY BEKTOpaMH,
CKaJISIpPHOE TIPOU3BEICHUE, PACKJIaIbIBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aILaBaTI> IIJIOCKOCTh YPAaBHCHUCM B I[GKapTOBOﬁ CUCTCMEC KOOpJAUHAT.

[IpumensaTs reomeTpuyeckue (akTbl s pElIeHUs CTEPeOMETPUUYECKUX  3ajad,
MIPEANOJIArarolUX HECKOJbKO IIArOB PELICHUS, €CIM YCIOBHS NPUMEHEHHs 3aJaHbl B SIBHOU

dbopwme.

Pemrate HpOCTCI\/JIIHI/IC reoOMETPUICCKUC 3aJa4 Ha MPUMCHCHHUEC BEKTOPHO-KOOPAUHATHOI'O
METOoAa.

Pemrats 3aJa4d Ha J0Kas3aTCJIbCTBO MaTEMAaTHYCCKHUX OTHOIIICHUIN U HaxX0XK/ICHHEC
rCOMETPHUICCKUX BEIUYHH I10 06pa3uaM WA aJlfTOpUTMaM, NPpUMEHAA U3BCCTHBIC METO/JbI ITPU
PEIICHNU CTAaHJAPTHBIX MaTEMaTUYCCKUX 3aja4.

[IpuMeHATh mpoCTEHIINE MPOTPaMMHBIE CPENCTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI IIPU PEIIEHUHU CTEPEOMETPUYECKUX 3a/1a4.

[IpyBouTE mHpUMeEpbl MaTeMAaTUYECKUX 3aKOHOMEpPHOCTEH B TMPUPOJE U KHU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHsTh MOJydeHHBIE 3HAHMS Ha IMPaKTUKE: aHAJTM3UPOBATh pEalibHblE CUTYAIllUU U
MPUMEHSATh U3YYEHHBIE TIOHATUSA B  TpOLleCCE€ IOMCKAa  PpEHIeHHs MaTeMaTU4YeCKU
chopMynupoBaHHON MpoOIEMBbl, MOJCIUPOBATh pPEATbHBIE CUTYaIllMd Ha S3bIKE TE€OMETPUHU,
UCCIIEIOBaTh MOCTPOCHHBIE MOJENN C HCIOJIb30BAaHUEM TI'€OMETPHUUYECKUX TMOHATUU U TEopeM,
anmnapara anreOpsbl; penarh NpakTHYecKue 3a7auu, CBA3aHHbIE C HAXOXKICHUEM MeOMETPHUECKUX
BEJIUYMH.

TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HaumMeHoBaHUe pa3/iesioB U TeM NPOTPaMMbl KosinuecTBo yacoB
n/m Bcero KoHTpoJsibHBIE [IpakTHYecKu
paboThI paboThl
1 BBezneHUe B CTepeOMETPUIO 10
2 [IpsiMble ¥ MJIOCKOCTHU B MPOCTPAHCTBE. 12 1
[lapaniesbHOCTb NPSAMBIX U JIOCKOCTEN
3 [lepnieHAMKYIAPHOCTD NPAMBIX Y [IJIOCKOCTEN 12
4 Yruibl Mexay NPSAMBIMU U [IJIOCKOCTAMHU 10 1
5 MHoOTOrpaHHUKHU 11 1

6 06 bEMbI MHOTOTPAHHUKOB 9 1


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

Ne HauvmeHoBaHUe pa3fesioB U TeM IPOrpaMMbl KosinyecTBo 4yacos
n/m Bcero KoHTposibHBIE [IpakTHYecKy
paboThI paboThI
7 [loBTOpEHME: CEUeHUH, paCCTOAHUA U YIJIbl 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 5 0

11 KJIACC

Ne HavmeHoBaHUe pa3fe/ioB U TeM KosinyecTBo 4yacos E
n/u IIpOrpaMMbl Bcero  KoHTpoJibHBIE [IpakTHyeckue
paboThl paboThl
1 Tesia Bpalenus 12 B
h
2 O6BEMBI TeJ 5 1 B
h
3 BeKTopsbl U KOOpAUHATHI B IpocTpaHcTBe 10 1 B
h
4 [ToBTOpeHUEe, 06061IeHHE, 7 1 B
crcTeMaTH3alus 3HaHUH h
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
[TPOTPAMME
IMOYPOYHOE IIJTIAHUPOBAHMUE
10 KJIACC
Ne Tema ypoka KoJsimuyecTBO 4yacoB
n/o Bcero KoHTpoJsibHble IlpakTuyeckue
paboThI paboThI
1  OcHOBHbIE IOHSATHSA CTEPEOMETPUU: TOUYKA, MpsIMas,
IJIOCKOCTb, MPOCTPAHCTBO. [IpaBu/ia N306paXkeHHs Ha
PUCYHKaX: U300paXKeHH s MJI0CKOCTEeH, NapasijiesbHbIX
NpsIMbIX (OTPE3KOB), CepeIMHbI OTPe3Ka
2  TloHATHA: NepeceKarLUecs MII0CKOCTH,
nepeceKarwluecs npsiMasl ¥ mjioCKoCTb
3  TloHsATUA: NepecekawUidecs MJIOCKOCTH,
nepeceKarwupecs npsiMasi ¥ mJioCKoCTb
4  3HaKOMCTBO C MHOTOIpaHHHUKaMH, U300pakeHHue
MHOTOTPAaHHUKOB Ha PUCYHKaX, HA MPOEKIIMOHHBIX
yepTexax
5 HauasnbHble cBeZileHUS 0 KyOe U NUpaMU/e, UX
pa3BépTKHU U Moiesii. CeyeHUs MHOTOTPaHHUKOB
6  HauvasbHble cBefileHUS 0 Kybe U NUpaMU/e, UX
pa3BépTKHU U MoJiesii. CedeHUsI MHOTOTPAaHHHUKOB
7  TloHsiTMe 06 aKCMOMATU4YECKOM MOCTPOEHUH
CTEepeoOMeTPUH: AKCUOMbI CTEPEOMETPUH U CJIe/ICTBUS
W3 HUX
8 IloHATHe 06 aKCMOMAaTUYECKOM IIOCTPOEHUH

CTepeoMeTpHH: AKCUOMbBI CTEPEOMETPHUHU U CJIeJCTBUA
N3 HUX


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/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4

Ne Tema ypoka KosinyecTBo 4yacos

n/m Bcero KonTposbHble [IpakTHyeckue
paboThI paboThI
9 IloHATHe 06 aKCMOMAaTUYECKOM IIOCTPOEHUHU 1
CTepeoMeTpPHU: aKCUOMBbI CTEPEOMETPHUHU U CJIe[CTBUSA
U3 HUX
10 [IlonsTHe 06 aKCMOMATHUYECKOM IOCTPOEHUHU 1
CTepeoMeTpPHU: AKCUOMBI CTEPEOMETPHUH U CJIe[,CTBUSA
U3 HUX
11 BsauMHoOe pacnoJioXeHue NPAMBIX B IPOCTPAHCTBeE: 1

nepeceKarlecs, napasiejbHble U
CKpeluBalolecs npsMblie

12 Ilapa/niesbHOCTb NPSAMBIX U IIJIOCKOCTEN B 1
NPOCTPAHCTBe: NTapaJljie/IbHble IPSMble B
IPOCTPAHCTBeE; NapaJlJIeJIbHOCTb TPEX NPSAMBIX

13 IlapanienbHOCTb NPSAAMBIX U JIOCKOCTEU B 1
npocTtpaHcTBe: [lapaniesbHOCTb IPSAMOU U
IJIOCKOCTH

14 Yruibl c cCOHanpaBJeHHBIMUA CTOPOHAMHU 1

15 VYrous Mexy npsiMbIMHU B IPOCTPAHCTBE 1

16 Yrou Mexay npsiMbIMU B IPOCTPAHCTBE 1

17 TlapanienbHOCTb JIOCKOCTEN: MapaJsijie/ibHble 1
IIJIOCKOCTH

18 CgoiicTBa napasjiesabHbIX MJIOCKOCTEN 1

19 IIpocTeiiire npocTpaHCTBEHHbIE QUTYPHI HA 1
IJIOCKOCTU: TeTpasZp, KyO, napasjiesenunes

20 TIlocTpoeHue ceyeHUM 1

21 TlocTpoeHue ceueHUM 1

22 KoHTposbHas paboTa no Tteme "[IpsiMmbie ¥ iiockoct 1 1
B [IpocTpaHcTBe. [lapa/yieIbHOCTH NPSAMBIX U
IJIOCKOCTEeN"

23 IlepneHAUKYJAPHOCTb NPAMOU U IJIOCKOCTH: 1
nepreHAUKYJIsApHbIe IPSAMbIe B IPOCTPAHCTBE

24 Ilpsamble napaJsijiesibHble U NIepIeHAUKYJISAPHbIE K 1
IJIOCKOCTH

25 [IIpsiMble mapasijiesibHble U lepIeHUKYISIPHBIE K 1
IJIOCKOCTH

26 Ilpu3HakK nepneHAUKyJAAPHOCTH NPAMOU U IJIOCKOCTH 1

27 Tlpu3HaK NeprneHAUKYJASPHOCTH NMPSIMOU U MJIOCKOCTH 1


https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15

Ne Tema ypoka KosinyecTBo 4yacos

n/m Bcero KonTposbHble [IpakTHyeckue
paboThI paboThI

28 Teopema o npsAMOU NepHeHJUKYJIAPHON IIJIOCKOCTHU 1

29 Teopema 0 NpsAMOU NepHeHJUKYJIAPHON IIJIOCKOCTHU 1

30 Teopema o npsAMO¥ NepHNeHAUKYJIAPHOHU IIJIOCKOCTH 1

31 IlepneHAUKyJIAp U HAKJIOHHbIE: PACCTOAHUE OT TOYKA 1
J10 TIJIOCKOCTH, PAaCCTOSTHUE OT NMPSAMOU J10 IIJIOCKOCTH

32 IllepneHAUKyJIAp U HAKJIOHHbIE: PACCTOAHUE OT TOYKH 1
J10 TIJIOCKOCTH, PAaCCTOSTHUE OT NMPSAMOU 10 IIJIOCKOCTH

33 IlepneHAVKY/p U HAKJIOHHbIE: paCCTOSIHUE OT TOYKU 1
J10 IIJIOCKOCTH, PAcCTOSTHHE OT NPSAMOU 10 IIJIOCKOCTH

34 llepneHAVKYJIAp U HAKJIOHHbIE: pACCTOSTHUE OT TOYKU 1
J10 TVIOCKOCTH, paCCTOSIHUE OT MPSIMOM 10 IIJIOCKOCTH

35 Yrubl B IpoCTpaHCTBE: yroJl MeXAy NpsSAMO 1 1
IJIOCKOCTBIO

36 /IByrpaHHBIU yroJi, JMHEUHBIN YTOJ JBYyTPAaHHOTO 1
yria

37 /JlByrpaHHBIN yToJ, JUHEWHbIN YTOJ ABYTPAHHOTO 1
yriaa

38 IllepneHAUKYyJSIPHOCTb IJIOCKOCTEMN: IPU3HAK 1
NeprneHAMKYJAPHOCTH [BYX IIJIOCKOCTEN

39 [llepneHAUKYJSIPHOCTb IJIOCKOCTEMN: MIPU3HAK 1
NeprneHAVKYJIPHOCTH [BYX IIJIOCKOCTEN

40 TlepneHAUKYJASAPHOCTD JIOCKOCTEN: MPU3HAK 1
NeprneHAVKYJIpHOCTH [BYX IIJIOCKOCTEN

41 TeopeMa 0 Tpéx neprneHgUKyJIsApax 1

42 TeopeMa 0 Tpéx neprneHgUKyJIsApax 1

43 TeopeMa o Tpéx neprneHgUKyJIsApax 1

44 KoHTpoJibHas paboTa 1o TeMaM 1 1

"[lepneHUKYIAPHOCTD NPSIMBIX U MIJIOCKOCTEN" U
"Yrbpl MeX1y NPSAMBIMU U MJIOCKOCTSIMU "

45 TloHATHEe MHOTOTpaHHHUKA, OCHOBHbIE 3JIEMEHTbI 1
MHOTOTPAaHHHUKA, BbINYKJIble U HEBBINYKJIblE
MHOTIOTPAaHHUKH; pa3BépTKa MHOTOIPaHHHKA

46 IlpusMa: n-yroJsibHad IpU3Ma; 'paHu U OCHOBAHUA 1
NpU3Mbl; IpsiMasi ¥ HaKJIOHHAsl MPU3Mbl; 60KOBas U
M0JIHAsI MOBEPXHOCTb NPHU3Mbl

47 Tllapannenenunen, NpsMOyroJibHbIM Napasienenunesn 1
U ero CBOMCTBa


https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

Tema ypoka

[Ilnpamupa: n-yrosbHas NMpaMuza, FpaHu v
OCHOBaHMe MUPaMU/bl; 60KOBas U MOJIHAsA
NOBEPXHOCTb NMPAMU/Ibl; IPAaBUJIbHASA U YCe4YEHHaAsA
nMpaMmuza

[IpaBuJibHBIEe MHOTOTPAaHHUKU: IOHATHE
IPaBUJIbHOTO MHOTOTPAaHHUKA; IpaBUJIbHAsA IpHU3Ma
Y NIpaBUJIbHAA MUPAMU/a; IpaBUJIbHAA TPEyroJabHas
NYMpaMu/ia U IPaBUJIbHbIA TETPas/p; Kyo

[IpencTaBsieHre 0 MPaBUJIbHBIX MHOTOTPaHHUKAX:
OKTa3p, 10IeKasp U UKOCAP.

CrMMeTpud B IPOCTPAHCTBE: CAMMETpPHUA
OTHOCHUTEJIBHO TOYKH, IPSAMOM, IJIOCKOCTH.
JdJieMeHTbl CHMMETPHUU B IUPAMUAX,
napaJuiesenuine/iax, IpaBUJbHbIX MHOTOTPaHHUKAX

BeruurciieHUe 3/1eMEeHTOB MHOTOIPAaHHUKOB: PEOPa,
JIMaroHaJIy, YTJibl

[ly01a/1b 60KOBOYM MOBEPXHOCTH U MOJHOM
MOBEPXHOCTH NMPSIMOM MPHU3MBI, IJIOIAJb OCHOBAHHUH,
TeopeMa 0 60KOBOM MOBEPXHOCTH MPSAMOW NPU3MBbI

[lnomasb 60KOBOM MOBEPXHOCTH U MOBEPXHOCTHU
IpaBUJIbHOW NUpPaMU/ibl, TEOPEMA O MJIOLAIU
OGOKOBOM NMOBEPXHOCTU YCEUEHHOU NUPAMHU/bl
KoHnTposibHas pa6oTa no teMe "MHOrorpaHHUKH"
[lonsaTHe 06 06BEME

06 bEM MUpaMU/IbI

06 bEM MUpPaMU/IbI

06bEM MUpPaMU/IbI

06 bEM MUpPaMU/IbI

06bEM NPU3MBI

06bEM NMPU3MBI

06bEM NMPU3MBI

KoHTposibHast paboTa o teMe "06bEMbI

MHOTOTPAaHHUKOB"

[ToBTOpEHME, 06061IeHHEe CUCTEeMaTH3alys 3HaHU .
[TocTpoeHHe ceyeHUH B MHOTOT'PAaHHUKE

KosimyecTBO 4acoB

Bcero KontposbHble [IpakTHyeckue

paboThl

paboThl


https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad

Ne Tema ypoka KosinyecTBo 4yacos

n/m Bcero KonTposbHble [IpakTHyeckue
paboThI paboThI

66 IloBTOpeHHE, 06001EHHE CUCTEMATHU3ALUSA 3HAHUH. 1
BbIuncieHre pacCTOSHUM: MEXAY JBYMsI TOYKaMU, OT
TOYKH JI0 MPSIMOH, OT TOYKHU /10 TVIOCKOCTH, MEXAY
CKpEeIUBAUUMHUCS MPSAMBIMU

67 HWToroBast KOHTpOJIbHas paboTa 1 1

68 IloBTOpeHHE, 06061eHHE CUCTEMATHU3AIUSA 3HAHUH. 1
BbIuMC/IEHHE YTJIOB: MEX/y CKpelUBaKIUMHUCA
IPSMBIMH, MEX/1y PSIMOU U MJIOCKOCTBIO,

JIBYTPAHHBIX YTJIOB, YIJIOB MEX/AY MJIOCKOCTSAMH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
11 KUIACC
Ne Tema ypoka KosimuecTBO 4yacoB
n/m Bcero KonTposibHble IlpakTuuyeckue
paboThI paboThI

1  Cdepa u wap: ueHTp, paguyc, AUaMeTp; MJI0LAb 1
MOBEPXHOCTH chephl

2 BsauMHoe pacrnoJiokeHue chepbl U IJI0CKOCTH; 1
KacaTeJsIbHasl IJIOCKOCTb K chepe; moimab chepsl

3  HzobpaxkeHue cdephl, l1apa Ha MJIOCKOCTH. 1
CeyeHud wapa

4  lluauHApUYecKasi IOBEPXHOCTb, 00pa3ylolue 1
LUJMHPUYECKOW TOBEPXHOCTH, OCh
UJIMHAPUIECKON TOBEPXHOCTHU

5 IuauHAp: OCHOBAaHMS U GOKOBAsl TOBEPXHOCTD, 1
06pasymolasa U 0Ch; MJI0IAlb 60KOBOH U MOJHON
MOBEPXHOCTH

6  H3ob6pakeHue LMJIMH/PA HA IVIOCKOCTHU. Pa3BépTka 1
nuarnHApa. CeyeHus qUAMH/PA (MJIOCKOCTBIO,
napaJsijieJIbHOW UJIM NepHeHJUKYJISIPHOU 0CcH
UUJUHAPA)

7  KoHuueckasi TOBEPXHOCTb, 060pa3ylolue 1
KOHHU4Y€eCKOM MOBEPXHOCTH, OChb U BEpIIMHA
KOHUY€eCKON MOBEPXHOCTH

8 KoHyc: ocHOBaHUe U BeplIMHa, 06pa3yolas U ocb; 1
IJI011a/lb GOKOBOW U MOJIHOW NMOBEPXHOCTHU

9  VYceuéHHBbIN KOHYC: 00pa3yloLiye U BbICOTA; 1
OCHOBaHHUA U OOKOBasl IOBEPXHOCTh

10 H3o6pakeHHe KOHycCa Ha IJIOCKOCTU. Pa3BépTka 1
koHyca. CeyeHuUs1 KOHyca (JIOCKOCTHIO,
napaJijieJIbHOM OCHOBAHUIO, U MJIOCKOCTBIO,
NpOXO/slllel Yyepe3 BepPILIUHY)

11 Kom6uHanus Tes BpallleHUs] U MHOTOTPaHHUKOB 1


https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5

Ne Tema ypoka KosinyecTBo 4yacos

n/m Bcero KontposbHble IlpakTuyeckue
paboThI paboThI

12 MHororpaHHUK, OIMCAaHHbIN 0K0JI10 chephl; chepa, 1
BINMCAaHHAsl B MHOTOTPAaHHUK UJIM B TEJIO BpalLlleHUs

13 TIloudarue 06 06'béMme. OCHOBHBIE CBOUCTBA 00 bEMOB 1

TeJl

14 OO6BEM UUIMH/PA, KOHYCA 1

15 O06BbéM mapa 1 miaomaab chepbl 1

16 Tlojo6Hble Tesia B pocTpaHCcTBe. COOTHOILIEHUS 1
MEeXAy MJIOUAAAMU TOBEPXHOCTEHN, 06 bEMaMU
MOA06HBIX TEJI

17 KonTposibHasg paboTa o TeMaM "Tesa BpaieHus" 1 1
u "O6beMbl TET"

18 BekTOp Ha JIOCKOCTH U B IPOCTPAHCTBE 1

19 CioxeHue U BbIYMUTAaHUE BEKTOPOB 1

20 YMHOXeHHe BEKTOpa Ha YUCJI0 1

21 PasJjiokeHUe BeKTOpa 10 TPEM HeKOMIJIaHAPHbBIM 1

BEKTOpAM. HpaBI/IJIO MapaJsuiesenuiiega

22 PemeHue 3a/1a4, CBI3aHHBIX C IPUMEHEHUEM 1
NpaBuUJI IEUCTBUM C BEKTOPAMH

23 KoopauHaTHO-BEKTOPHBIA METO/] IPU PellleHU U 1
reoMeTpUYeCcKUX 3a4a4y

24 IlpsAMoyroJibHasi CUCTEMa KOOPAUHAT B 1
npoctpaHcTBe. KoopauHaThl BeKTOpa.
[IpocTenmue 3a5a4yu B KOOpAUHATAX

25 Yroua Mexay BeKTopaMu. CKaJisipHOe 1
pou3BeJileHHe BEKTOPOB

26 BpluMC/eHUE YIJI0B MeXAY NPSAMbIMUA U 1
IJIOCKOCTSIMHU

27 KoHTpoJsibHas paboTa 1o TeMe "BeKkTophbl U 1 1

KOOp/AMHAThI B MPOCTPAHCTBE"

28 TloBTOpeHUe, 0606I1EHHE U CUCTEMATU3AIUS 1
3HaHUU. OCHOBHbIe QUTYpPBHI, GAKTBHI, TEOPEMBI
Kypca JIaHUMEeTPUU

29 TloBTOpeHUe, 0606IEHHE U CUCTEMATU3AIUS 1
3HaHUU. OCHOBHbIEe QUTYpPHI, GAKTBHI, TEOPEMBI
Kypca [JIaHUMEeTPUU

30 TloBTOpeHHE, 0606IeHUE U CUCTEMATHU3AIUA 1
3HaHMH. 3aJaYU IVITAHUMETPHUHU U METO/Ibl UX
peleHus

31 [IloBTOpeHHE, 060061eHUE U CUCTEMATHU3ALUA 1


https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0

Ne Tema ypoka KosinyecTBo 4yacos
n/m Bcero KonTposbnble IIpakTHyeckue
paboThI paboThI

3HaHUM. 3a[,a4U JIAHUMETPUU U MEeTO/bI UX
pelieHus

32 TIloBTOpeHUE, 00001IEHHE U CUCTEMATHU3aLUS 1
3HaHUU. OCHOBHbIE QUTYPBI, PAKThI, TEOPEMBI
Kypca CTepeoMeTpUHU

33 MHTtoroBasi KOHTpoOJibHas paboTa 1 1

34 TloBTOpeHUE, 0000IEHHE U CUCTEMATHU3aLUS 1
3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 34 3 0

MPOBEPSIEMBIE TPEGOBAHMSA K PE3YJIBTATAM OCBOEHHMSI OCHOBHOM
OBPA3OBATEJILHOM ITPOI'PAMMBI

10 KJIACC
Kon . N
T IIpoBepsieMble npeAMeTHbIE Pe3yJIbTAaThl 0CBOEHHsI OCHOBHOI 00pa3oBaTe/bHOIi
. ——— NPOrpaMMbI CpeIHero o01ero oopa3oBaHus
7 I'eomerpus

7.1 OnepupoBaTh MOHIATHAMH: TOYKA, IPSIMasi, TNIOCKOCTh

7.2 [IpuMeHSTH aKCHOMBI CTEPEOMETPHH U CICICTBUS M3 HUX IPH PEIICHUN TeOMETPUICCKUX 3a1ad

7.3 OmneprupoBaTh HOHATHSIMH: NIAPAIICTHFHOCTh W MEPICHINKYISIPHOCTD NMPSIMBIX M TUIOCKOCTEH

7.4 KnaccudummpoBaTh B3aUMHOE paciioIoKEHUE MPSIMBIX ¥ TJIOCKOCTEH B IIPOCTPAHCTBE

75 OHCpPIpOBa;I‘L TOHATHSMH! IOBYTPaHHBIA YTOJ, TPAaHH ABYTPAHHOTO yIia, pedpo ABYTPaHHOTO
yTIa, THHEHHBIN Yo IBYTPAaHHOTO YTiIa, TparycHasi Mepa IBYTPaHHOIo yriia

76 OmnepupoBath MOHATUSIMH: MHOTOrpaHHI, BBIITYKJIBIA ¥ HEBBITYKIIBIA MHOTOTPaHHUK, dIIEMEHTHI
MHOTOTPaHHHKA, IPABITHHBII MHOTOTPaHHHK

77 PacmozHaBath OCHOBHBIE BHABl MHOIOTPAHHUKOB (MHpaMuaa, NpU3Ma, MIPSIMOYTOJIBHBIH
rapajuiesenuies, Kyo)
KnaccudpunmpoBats MHOTOTpaHHUKH, BBEIOMpas OCHOBAaHHUS IS KiIacCH(UKAIK (BHITYyKIBIE U

7.8 HEBBIMTYKJIBIC MHOTOTPAaHHUKH, IIPABHIBHBEIC MHOTOIPAaHHUKH, MPSIMBIC W HAKIOHHEBIC IPH3MEL,
TTapaiIeIICITHIIC b )

7.9 OmnepupoBaTh NOHATHSIMH: CEKYIIas TNIOCKOCTh, CEUeHUEe MHOTOTPaHHIKOB

7.10 OOBSICHATH NPHUHIHIIEI TOCTPOSHHS CEYCHUH MHOTOTPAHHHUKOB, MCIIONB3YSI METOJI CIIEIOB

711 CTpouTh CEYCHUSI MHOTOTPAHHIKOB METOMIOM CJICNIOB, BHIITONHATE (BEIHOCHBIC) IJIOCKHE YSPTEKU
W3 PUCYHKOB IIPOCTBIX 00BEMHBIX (DPUTYP: BHJ CBEPXY, COOKY, CHU3Y
Pemate 3amaun Ha HAXOXKACHHE TEOMETPHUYCCKUX BEIUYMH 10 00paslaM WU alrOpUTMaM,

712 MIPUMEHSISI W3BECTHBIC AHATMHMTHYCCKHE METOOBl IPU PEIICHHH CTAHIAPTHBIX MAaTEeMATHUSCKUX

3aJa4 Ha BbIYMCIICHHC paCCTOHHI/Iﬁ MCXKOY ABYMs TOYKaMH, OT TOYKHU OO pr[MOfI, OT TOYKH
10 IIJIOCKOCTH, MCKAY CKPCIIUBAOITUMHUCH IPAMBIMHA



https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

Kopg

IIpoBepsieMble NpeiMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa3oBaTe/bLHOM

MPOBEPIEMOro NPOrpaMMbI Cpe/iHero 0011ero o6pa3oBaHus
pe3yJabTata
Pemare 3amaun Ha HaXOXJICHUE TEOMETPUYECKMX BEIMYMH MO o0pa3laM WIH ajJropuTMam,
713 MPUMEHS M3BECTHBIC AHAINTHYCCKHE METOABI NPH PEIICHHMH CTAHIAPTHBIX MATEMATHUCCKHX
3a7a4 Ha BBIYHMCIEHHE YIJIOB MEXIY CKPEIIMBAIONMMUCS HPAMBIMH, MEXKIy NpSIMOH H
TUIOCKOCTBIO0, MEX]TY IJIOCKOCTSIMH, JIBYTPaHHBIX YTIIOB
Beruncnate 00bEMBI M IUIONIAJM TOBEPXHOCTEH MHOTOTPAaHHHUKOB (TIpU3Ma, NHpamMuia) ¢
7.14 IpUMEHEHHEM (hOPMYJI, BEIYUCIISTH COOTHOLICHUSI MEXKAY IUIOLIASIMU TTOBEpXHOCTEl, 00BEMaMu
10/100HBIX MHOTOI'PAHHUKOB
715 OmnepupoBaTh MOHATHAMHU: CUMMETPHUSI B IPOCTPAHCTBE, LIEHTP, OChb U INIOCKOCTh CHMMETPHH,
IEHTP, OCh U IUIOCKOCTh CHMMETPUH (DUTYPEI
716 W3Bnekatb, mnpeoOpa3oBbIBaTh ¥ HHTEPIPETUPOBaTh HMHPOPMALKIO O IMPOCTPAHCTBEHHBIX
reOMETPUYECKHX (PUrypax, NpeJcTaBJICHHYIO Ha YepTeKax U PUCYHKAX
717 [pumensTs TeoMeTpuueckue GaxThl IS PELICHHs CTEPEOMETPUYECKHX 3a]1ay, MPEATOoNaranx
HECKOJIBKO IIaroB PEIIeHHs, €CIIH YCIOBUS TPUMEHEHHS 3aJIaHbl B IBHOH opme
718 [IpumeHsTH mpocTeiiiie nporpaMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI
HPH PEIICHUH CTEPEOMETPHUYECKUX 33124
719 [IpuBOAUTD TpHMEpbl MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B IMPUPOJEC M JKH3HU, PACIO3HABAThH
HPOSIBJICHUE 3aKOHOB T'€OMETPHH B HCKYCCTBE
[pumeHsTh MOMy4YeHHBIC 3HAHUS Ha MTPAKTHKE: aHAJIM3UPOBATh PEAlIbHbIC CUTYAIMU U IPHUMEHSTh
U3yYeHHbIC TIOHATHS B TMpOLlECCE IIOWUCKA pEIICHHsS MAaTeMaTH4ecKu CQOpMYIHUPOBAHHON
7.20 po0JIeMBl, MOZIETUPOBAThH PEANbHBIC CUTYAIlUH Ha SI3bIKE TEOMETPHH, HCCIECAOBATH TOCTPOCHHBIE
MOJIENT C HCIIOJIb30BAHHEM T'€OMETPHYECKUX TOHITHH M TEOopeM, almapara aareOpbl, pemartb
IPAKTUYECKHE 3a1a4H, CBA3aHHBIE C HAXOXKJCHHEM I€OMETPHIECKIX BENUINH
11 KJIACC
Kon . .
IIpoBepsiemble peMeTHbIE Pe3yabTATHI 0CBOCHHS] OCHOBHOM 00pa30BaTe/IbHOM
NpoBepsIeMoro NMPOrpamMMbl CpeiHero oo1ero oo0pasoBaHus
pe3yJabTaTa
6 I'eomerpus
OmnepupoBaTh TMOHATHAMH: NWIMHIPHYECKas MOBEPXHOCTb, OOpa3ylone IIIHHAPUIECCKOH
6.1 MTOBEPXHOCTH, MHJIMHIP, KOHUYECKas ITOBEPXHOCTh, OOpa3yroliHe KOHUYECKOH IOBEPXHOCTH,
KOHYC, chepriecKast HOBEPXHOCTh
6.2 PacniosHaBath Tena BpanieHus (IMIUHIDP, KOHYC, cdepa U 1map)
6.3 OOBSCHATH CITOCOOBI IMOTYUEHHS TEJT BpAICHUS
6.4 KnaccudummpoBaTh B3aUMHOE pacroyiokeHue cepsl U TIOCKOCTH
65 OHEipPIpOBaTI) MOHATHSAMU: IIAPOBOM CErMEHT, OCHOBaHHE CETMEHTa, BICOTA CCTMCHT, IapoBOH
CII0l1, OCHOBAHHE MIAPOBOTO CII0SI, BRICOTA IIIAPOBOTO CIIOS, ITAPOBOH CEKTOP
6.6 Berumcenate 00BEMBI M IUIOIIAAM TIOBEPXHOCTEH TeNM BpAlIEHHs, TEOMETPHYECKHX Tl C
IpUMEHEeHNeM (GopMyI
6.7 OmepupoBaTh MOHATHAMH: MHOIOTPAaHHHK, BITMCAHHBIH B C(epy W ONHCAHHBIN OKOJO cepsl,
cepa, BIMCaHHAs! B MHOTOTPaHHMK HIIH TEJIO BPaIleHHS
6.8 BBIumcnaTe COOTHONIEHNSI MEXTy TIIONIA SIMU TIOBEPXHOCTEH M 00bEMaMH TIOIOOHBIX Tell
6.9 W300paxats n3ydaemple GUTypsl OT PYKH M C TPUMEHEHHEM IPOCTHIX YePTEKHBIX HHCTPYMEHTOB
6.10 BBIMONHATE (BBIHOCHBIE) IUIOCKHE YEPTEKH M3 PHCYHKOB IPOCTHIX 00BEMHBIX (HTYp: BHI CBEPXY,

cOOKY, CHM3Y; CTPOUTH CEUCHUSI TeJl BPAIICHHUSI




Koxa

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM 06pa30B3TeJ’IBHOﬁ

NpoBepPsIeMOro
nmporpaMmmsbl CPpEIHETO 06[1161"0 06p330BaHI/Iﬂ
pe3yJibTara

6.11 W3Bnexkatb, HUHTEPHPETUPOBAaTh M IPeoOpPa3OBBIBATE HH(POPMALMIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX (pUTypax, MPEACTABICHHYIO Ha YepTekaxX ¥ PUCYHKAX

6.12 [IpumeHsTs TeoMeTprudeckue (GaxThl Ui PELICHUs] CTEPEOMETPUUECKUX 3ajad, MPEAToarariux
HECKOJIBKO IIaroB PEIICHUS, €CIIH YCIOBHsI IPUMEHEHHs 3aJaHbl B SIBHOH (hopme

6.13 OmnepupoBaTh HOHSITHEM: BEKTOP B IPOCTPAHCTBE
BBINONHATE JEHCTBUSL CIIOXKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXKEHHs BEKTOpa Ha

6.14 YHCJI0, OOBSICHATh, KAKMMHU CBOMCTBAMU OHM 00JIaar0T

6.15 ITpuMeHATh npaBUIIO NapaJlIeenuIe a P CI0KEHUN BEKTOPOB
OmnepupoBaTh MOHATHUSIMH: JAEKapTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOXYJIL BEKTOPA,

6.16 PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YrOJ MEXIY BEKTOPaMH, CKAIIPHOE IMPOU3BEACHHE
BEKTOPOB, KOJUIMHEAPHBIC U KOMIJIAHAPHBIE BEKTOPHI

6.17 HaxomuTe cymMMy BEKTOPOB M IIPOM3BEACHHE BEKTOpa Ha YHCIIO, YOI MEXIy BEKTOPaMH,
CKaJIIPHOE TIPON3BEACHNUE, PACKIAAbIBATD BEKTOP 110 IBYM HEKOJIJIMHEAPHBIM BEKTOPaM

6.18 3aaBaTh IJIOCKOCTh YPaBHEHHEM B IEKAPTOBOW CHCTEME KOOPAWHAT

6.19 Pemats npocreiiniye reoMeTpuYeCKUE 3a1a41 Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOIO METOAA
PemaTe 3a1aun Ha JOKa3aTENbCTBO MaTEMaTHUECKUX OTHOLICHUN M HAXOXKJICHHUE T€OMETPHIECKUX

6.20 BEJIMYMH TIO o0Opa3laM WIM ajlropuTMaM, HPUMEHSS W3BECTHBIC METOAbI TPH PEUICHUN
CTaHJaPTHBIX MATEMaTHIECKHX 33124

6.21 [IpumensTs mpocTeiimre MporpaMMHBIE CPENCTBA M IEKTPOHHO-KOMMYHHKAI[OHHBIE CHCTEMBI
HpPH PEIICHUH CTEPEOMETPHUUECKUX 3a1a

6.22 IIpuBomuTh mpHUMEpHl MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B MPUPOAE M JKU3HU, PAcIO3HABATh
HPOSIBJICHNE 3aKOHOB T€OMETPHH B HICKYCCTBE
IIpuMeHsTs MONMy4YEeHHBIE 3HAHNUA HAa MPAKTHUKE: aHATH3UPOBATh PEaTbHbIE CUTYallud U IPUMEHATH
U3y4eHHBIE IOHSATUS B TIpOLlECCe IIOMCKA pEIIeHHs MaTeMaTH4ecKu c(hOpMyIupOBaHHON

6.23 MPpoOIEMBI, MOACTHPOBATh peajbHbIC CUTYallUU Ha S3bIKE TEOMETPUH, HCCIIEOBATh TIOCTPOCHHBIC

MOJCTH C WCIIOIh30BAHUEM T'€OMETPHUYECKHX IIOHATHH M TEopeM, ammapaTa anreOpbl, pemarth
MIPAKTUUYECKUE 3a]1a41, CBA3aHHbIE C HAXOKIEHUEM I'€OMETPUUECKUX BEJINYNH

IMPOBEPAEMBIE 9JIEMEHTbBI COAEPKAHUSA

10 KJIACC
Kon ITpoBepsieMblii 3J1eMeHT COEPKAHUS
7 I'eomerpus
71 OcCHOBHBIE TOHATHS CTepeoMeTpuu. Touka, TpsMas, IUIOCKOCTh, MpocTpaHCcTBo. [lomsTHe 00
' AKCHOMATHIECKOM ITOCTPOCHHUHN CTEPEOMETPHHU: aKCHOMBI CTEPEOMETPUH U CIICICTBHS U3 HUX
B3anMHOe pacnonokeHne IpsMBIX B MPOCTPAHCTBE: EPECCKAOIIECS, MApaJLICITbHBIC M CKPEITHBAIOIIHECS
npsiMeie. [lapamiensHOCTh MPSMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE: MapajjieibHbIe IPSIMBIC B IPOCTPAHCTBE,
7o |TMApAIENbHOCTS TpEX MPSIMBIX, apaIeTbHOCTh psIMoin 1 TUTOCKOCTH. Yroast
C COHAIPABJICHHBIMH CTOPOHAMH, yrOJ MEKAY NMPSIMBIMHA B MPOCTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEH:
mapajuieNbHbIe IDIOCKOCTH, CBOHCTBA MapajuIebHBIX IuIockocTeil. [IpocTefimme npocTpaHCTBEHHBIE (PUTYPBI
HAa IJIOCKOCTH: TETPadp, KyO, mapaieNenume], TOCTPOCHNE CeUeHIH
[leprieHAMKYISPHOCT NPAMONW M IJIOCKOCTU: NEPHEHIMKYJSPHbIE MpsIMble B IPOCTPAHCTBE, MpSMbIE
napajuleJibHbIE U MEPHEeHAUKYIAPHbIE K IUIOCKOCTH, MPU3HAK MEPIEeHAUKYISPHOCTH MPAMOM U IMJIOCKOCTH,
73 |Teopema o NpsIMOM TEPIEHAUKYIAPHON IUIOCKOCTH. YTJbl B TNPOCTPAHCTBE: Yrojl MEXIy MNpsMOH u

IJIOCKOCTBIO, ABYI'PaHHBIA yroj, JUHEWHBIA yroia AByrpaHHoro yria. IlepneHAMKyNIsp U HaKJIOHHBIE:
paccTOsSHHE OT TOYKH MO0 IUIOCKOCTH, PACCTOSHHE OT MPSMOW JO IUIOCKOCTH, MPOSKIHS (QUTYpHl Ha
IJIOCKOCTh. [leprneH uKyIsIpHOCTh TUIOCKOCTEH: MpU3HAK MEPIEeHIUKYISIPHOCTH IBYX miockocteil. Teopema




Kopg

IIpoBepsieMblii 3J1eMeHT COepPKAHMUS

0 TpEX NMepHeHANKyIsIpax

7.4

Ilonsitue MHOT'OI'paHHHKaA, OCHOBHBIC OJICMCHTBI MHOT'OI'paHHHKA, BBIITYKJIBIC u HEBBIITYKJIBIC
MHOT'OI'paHHUKU, pa3BépTKa MHOI'OrpaHHHKaA. HpnsMa: N-yrojbHas Ipu3Ma, TpaHU U OCHOBAHHUS MHPU3MBEI,
npssiMast U HaKJIOHHAsA IIPU3MBbI, OOKOBas M IOJIHAS IMOBEPXHOCTH IPU3MBI. Hapaﬂﬂeﬂennnea, HpﬂMOYFOJ’ILHHﬁ
napajurejienunea 1 €ro CBOICTBA. HI/IpaMI/I)la: N-yrojpHas nupaMyja, I'paHd M OCHOBAaHME IHpPaMHUIBI,
OOKOBast W IOJHAs MOBEPXHOCTL IMHUpaMHUAbI, IMPaBUJIbHASA W yceqéHHa;I nipamMuaa. DJIeMEHTHI MMPpU3Mbl U
nUupaMUuabl. HpaBI/IHLHLIe MHOTOI'PaHHUKHA: TTOHATHUE IMPABUJIBHOI'O MHOI'OI'paHHHKA, IpaBUJIbHAA MpU3Ma U
npaBUJIbHas NMUpaMua, NpaBUJIbHAs TPEyrojbHas upaMuaa u HpaBHJ’ILHLIfI TETpas’ap, KY6 Hpe[[CTaBJ'IeHI/Ie
O IMMPaBUJIbHBIX MHOI'OT'paHHUKAX: OKTA3Ap, JOACKASAP U UKOCA3APYTHUe CeueHus IMMPHU3MbI U TMPAMUIbL

7.5

CI/IMMeTpI/IH B IPOCTPAHCTBE: CUMMETPUSA OTHOCUTEIIBHO TOYKH, HpHMOﬁ, ILUTOCKOCTH. DJIEMEHTBI CUMMETpUHU
B MMMpaMuIax, rnapajuicjacuuneaax, npaBUJIbHbIX MHOTI'OI'PaHHHUKAX

7.6

Brruncnenne 31eMEHTOB MHOTOTPaHHUKOB: péOpa, nuaroHanu, yriael. Ilmomians OOKOBOH MOBEPXHOCTH U
MIOJTHOW TIOBEPXHOCTH IPAMON NPHU3MBI, IUIONIAAb OCHOBaHMHM, TeopeMa O OOKOBOH MOBEPXHOCTH MPSIMOM
npu3Mbl. [Inomans 60KOBOW MOBEPXHOCTH M MOBEPXHOCTH NPAaBUIBHOW IMHpPaMUIbI, TEOpeMa O IUIOLIaaN
yceu€HHOI nupamusl. [lorsaTie 06 00péMe. O6BEM MUpaMUAbI, TPHU3MBI

7.7

[TonoOHbIe Tena B mpocTpaHcTBe. COOTHOLICHHUSI MEXIY TUIOMAASIMH MOBEPXHOCTEH, 00bEMaMU TTOJOOHBIX
Tel

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

I'eomerpus

6.1

Hunmmaaprdeckas MOBEPXHOCTh, O0pa3yIOIINe IMUIMHIPUICCKOH MOBEPXHOCTH, OCh LHIHHIPHYECKON
noBepxHocTH. L{mmHap: ocHOBaHUS U OOKOBasi HOBEPXHOCTH, 00pa3yIoIMIas H OCh, IJIOMIAaIs OOKOBOU H
TIOJIHOM TTIOBEPXHOCTH

6.2

Konundeckass moBepxXHOCTh, 00pa3yroliie KOHWYECKOH ITOBEPXHOCTH, OCh W BEpIIMHA KOHHYECKOH
noBepxHOCTH. KOHyC: OCHOBaHWE W BepIIMHA, O0pasyrollas W OCh, IUIOMAJh OOKOBOH U IOJHOM
MTOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yIoline u BEICOTa, OCHOBAHUS M OOKOBas IOBEPXHOCTD

6.3

Cohepa u map: UEHTp, paauyc, IUaMerp, IUION[aJb HMOBEpXHOCTH cdepbl. B3anmHoe pacronoxenne
cdepbl U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cepe, Turomaipb chepbl

6.4

N300paskeHne Te BpallleHUs Ha TUIOCKOCTH. Pa3BEépTka MUIMHAPA U KOHYCa

6.5

KoMmOmHanmm Tenm BpallleHHUs ¥ MHOTOTPaHHUKOB. MHOTOrpaHHWK, OIFCAHHEBIN OKOMO cdepsl, chepa,
BIMCAaHHAsl B MHOIOI'PaHHUK, WJIM TEJIO BpalleHus

6.6

[Tonsitne 060 o0BEMe. OcHOBHBIE cBoWicTBa 00BEMOB Ten. Teopema 00 00BEME MPAMOYTOIBEHOTO
napautenenunesa u caencteus u3 Heé. O0béM nmmnapa, Konyca. O0bEM mapa u mwionaap cdepsl

6.7

ITonoOubie Tema B mpocTpaHcTBe. COOTHOIIEHHS MEXIy IUIOMAASIMH ITIOBEPXHOCTEH, OOBEMaMHU
HOoH00HBIX TEN

6.8

Ceuenmst mummHApa (MApaJUIeTbHO W TEPICHAWKYISPHO OCH), CEUeHHs KOHyca (IapajulelibHOe
OCHOBaHMIO U IPOXOJIAIIEE Yepe3 BEPIINHY), CEUSHHUS 11apa

6.9

Bekrop Ha muiockocT U B npoctpaHcTBe. ClIoXKeHHEe U BBIYMTaHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
yncno. PasnoxxeHue BekTopa Mo TpEM HEKOMIUIAHApHBIM BekTopaM. [IpaBuiio mnapasienenunena.
Pewienue 3a1a4, CBA3aHHBIX C IPUMEHEHUEM ITPABUII ACUCTBUN C BEKTOpaMH

6.10

[IpsimoyronpHas cucrema KoopAMHAT B mpocTpaHcTBe. Koopaunatsl BekTopa. [Ipocreiimme 3amgaun B
KOOp/AMHAaTax. YTol Mexay Bekropamu. CKaJlApHOE NPOU3BEINEHHE BEKTOPOB. BhIunciieHue yrios
MEXIy OPAMBIMH U IUIOCKOCTSAMH. KOOPIMHATHO-BEKTOPHBIA METOJ| MPH PELICHHH TE€OMETPHUYECKUX
3az1a4




ITPOBEPSIEMBIE HA EI'D 110 MATEMATHKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30BATEJIbHOM ITPOT'PAMMBI CPETHET'O OBIIIEI'O OBPA3OBAHUS

Kox

NpoBepsieMoro

TpeOoBaHUs

IIpoBepsiemble TpeOOBaHMS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Bnanenne MeromaMu OKa3aTelIbCTB, ANTOPUTMAMH pEIIEHHs] 33Jad; yMEHHE
(opMyTHpOBaTE M ONEPHPOBATH IOHATHSIMU: OIpENEICHHE, aKCHOMa, TeopeMa,
CIICICTBHE, CBOMCTBO, IpPU3HAK, JOKA3aTENbCTBO, PABHOCHIBHBIC (OPMYIHPOBKY;
IPUMEHATh UX; YMEHHE (OPMYIHPOBATH OOPATHOE U MPOTHUBONOJIOKHOE YTBEPKICHHUE,
NPUBOJUTH TPHUMEPhl M KOHTPIPUMEPHI, HCIOIB30BATH METOA MAaTEMAaTHUECKOH
WHIYKIUH; TPOBOIUTH JOKA3aTENbHBIC PACCYXICHUS IPH PEIICHUH 33a/1ad, OLCHUBATH
JOTUYECKYI0 TPAaBHIBHOCTh PACCY)KICHHUH; yMEHHE OIEpUPOBATh IOHATHSIMU:
MHO)XECTBO, TIOAMHOKECTBO, OIEPAI[MM HAJ MHOXXECTBaMH;, YMCHHE HCIIOIb30BATh
TEOPETHKO-MHOKCCTBEHHBIH ammapaT AJs ONMUCAHUS PeaJbHBIX MPOIECCOB M SBICHUIN U
OpY pEHICHWH 3agad, B TOM YHCIE M3 JPYIHX YYeOHBIX IPEIMETOB; YMEHHE
OIIEpUPOBATh MOHATHSAMU: Tpad, CBS3HBIM rpad, OepeBo, HUKI, Tpad) HA IUIOCKOCTH;
YMEHHUE 3aJaBaTh U OMHCHIBATEH Tpadbl pasIHIHBIMU CIIOCOOAMM; HCIIONB30BaTh Ipadel
IpH PEIICHNH 3a1a4

YMeHne onepupoBaTh MOHATHSIMA: HATYPaIbHOE YUCIIO, IIENI0e YNCIIO, CTETIEHD C ENbIM
IIOKa3aTeJieM, KOPEHb HATypalbHOM CTENEeHH, CTENCHb C PallMOHANBGHBIM IOKa3aTeJIeM,
CTEICHb C JCHCTBUTEIBHBIM ITOKa3aTeleM, JIorapu(M drcia, CHHyC, KOCHHYC U TAaHTCHC
IPOM3BOJIFHOTO YHCJIA, OCTATOK IO MOIYIIO, PAIlOHAIBHOE YHCIIO, WPPALHOHATBHOE
YHCI0, MHO)KECTBA HATYpPalbHBIX, LENBIX, PAllMOHANBHBIX, ACHCTBUTEIBHBIX YHCEI;
YMEHHE HCIONb30BaTh MPU3HAKH ACITAMOCTH, HAMMEHBIINH OOIIWI JENUTeNh M HAW-
MeHbIlee ofmmee KpaTHOe, alropuTM EBKIKIAa TpPH pemIeHHH 3anad; 3HaKOMCTBO
C Pa3MUYHBIMH  TO3MIMOHHBIMH  CHCTEMaMH  CUMCIICHHS, yMEHHE  BBHIIIOJHSATDH
BEIUHCIICHNE 3HAYCHUH M peoOpa3oBaHUs BEIPAKCHHUIN CO CTEHECHSMH H JIOTapr(pMaMH,
mpeoOpa3oBaHusl  APOOHO-PAIIMOHANBHBIX  BBIPAKCHHUI;  YMEHHE  OIEpPUPOBATH
MOHATHSIMA:  TIOCTIEIOBATEFHOCTD, apU(pMETHUIecKass MpPOrpeccusi, TeOoMeTpHUYecKas
mporpeccus, 06CKOHEUHO yOBIBAIOIIASI T€OMETPHYECKasl MPOrpeccus; YMEHHE 3a/1aBaTh
MTOCIICAOBATEBHOCTH, B TOM YHCIE C IOMOIIBIO PEKYPPEHTHBIX (DOpMYI; yMEHHE
OIIEPUPOBATH TOHATUSIMH: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE KOMIUICKCHBIE YHCIIA,
MOIYJTb M apryMEHT KOMIUIEKCHOTO 4YHCNa, (hopMa 3aliCH KOMIUIEKCHBIX YHCEI
(reoMeTpruyeckasi, TPUTOHOMETpHYECKash W anreOpandeckas); yMeTh IPOU3BOIHUTH
apupMeTHIeCKHe NeHCTBHSI ¢ KOMIUIEKCHBIMH YUCIAMU; TPHBOAUTE MPAMEPHI UCIIONb-
30BaHMSl KOMIUIEKCHBIX UHCEN, ONEPUpPOBATh MOHSITHAMH: MaTpuia 2X2 u 3X3,
OIPEIEIUTENh MATPUITBI, TEOMETPUIECKUI CMBICI OMPEACTUTEIS

YMeHnue onepupoBaTh NOHATUSAMU: pPallMOHAJIbHBIE, UPPALMOHAIbHBIE, TOKAa3aTeIbHbIE,
CTENCHHBIC, Jorapu()MIYECKHe, TPUTOHOMETPHUICCKUE YpaBHEHHUS M HEPABEHCTBA, HX
CHUCTEMBI,  yMEHHE  OIEpUpPOBAaTh  MOHATHUSMH:  TOXKIECTBO,  TOXKIECTBEHHOE
mpeo0pa3oBaHUe, YpaBHCHHE, HEPABEHCTBO, CHCTEMa YypPaBHEHWA U HEPABEHCTB,
PaBHOCHJIBHOCTh ypaBHEHH, HEpaBEHCTB W CHCTEM; YMEHME pellaThb YpaBHEHHS,
HEpPAaBEHCTBA M CUCTEMbl C IIOMOLIbIO PA3IMYHBIX NPUEMOB; pelIaTb YypaBHEHUS,
HEPAaBEHCTBA M CHUCTEMbl C MapaMeTpoM; MPUMEHSTh ypaBHEHMs, HEPaBEHCTBA, HX
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CUCTEMBI ISl pellieH!s] MaTeMaTUYeCKUX 3a/1ad M 3a]a4 U3 Pa3lIuYHbIX 00JacTeld HayKu
U peaJbHOM JKU3HU

YMeHue OomnepupoBaTh MOHATHAMH: (YHKIUS, UYETHOCTh (YHKIMH, NEPUOTUYHOCTD
(YHKIUH, OTPaHUYEHHOCTh (DYHKIIUH, MOHOTOHHOCTh (DYHKIIUH, 3KCTPEMyM (YHKIUH,
HauOonpllee M HaWMEHbIee 3HA4YeHUs (DYHKIMHM Ha IPOMEXYTKe, HENpephIBHAS
(yHKIUSA, aCUMITOTHl Tpaduka (QyHKIMH, IepBas U BTOpas NPOU3BOAHAA (DYHKIMH,
TreOMETPUYECKUI M (PU3NYIECKUI CMBICT MPOM3BOAHON, IEpBOOOPA3Has, ONpeaeaEHHbIH
UHTETpall; yMEHHE HAaXOAWTh AaCHUMITOTHI Trpaduka (QyHKINH; yYMEHHE BBIYHCIATH
IPOU3BOJIHBIE CYMMBI, IPOM3BEICHUS, YACTHOTO M KOMHIO3WIMM (DYHKIMN, HAXOAUTH
ypaBHEHHE KacaTelIbHOM K Tpaduky (QyHKIMU;YMEHHE HAXOAUTh TPOU3BOAHBIC
3NIEMEHTapHBIX (DYHKLIUI; YMEHHE MCIONb30BaTh IPOM3BOAHYIO JUIS HCCIEOBAHUS
(GyHKIUE, HaXOAWTh HAWOOJBIINE M HAWMEHbIIME 3HAa4YeHUS (YHKUUI; CTPOHTH
rpaKM MHOTOWICHOB C HCIIOJB30BAHMEM ammapaTa MaTeMaTHYeCKOro aHajn3a;
IPUMEHATh TPOM3BOAHYIO [UIS HAXOXICHHS HAWIYYIIErO0 PELICHUS B MPHKIAIHBIX, B
TOM YHCIE COLUAIBHO-?KOHOMHUYCCKUX M (PU3MUYECKUX 33/1a4axX; HAXOMUTh IJIOMAIN U
00BEMBI (UTYy C TOMONIBI0 HHTETpana; INPHBOAUTH MPUMEPHl MaTEMAaTHYECKOTO
MOZETHPOBAHMS C IIOMONIBIO TN EepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATHIMH: TpaduK QyHKIMH, 0OpaTHas (YHKIHS, KOMIIO3HITHS
GbyHKIMA, nuHEHHas (yHKOMA, KBaapathdyHas (QYHKIMS, panuoHambHAsS (QYHKITHS,
crerneHHas (YHKUHS, TPUrOHOMETprueckue (QYHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE
(hyHKIMK, TIOKa3aTeNnbHas W Jorapudmuveckas (yHKIWH; YMEHHE CTPOUTHh TIpaduKu
W3YYEHHBIX (DYHKIIMH, BBIOIHATH IpeoOpa3oBaHus rpaduKoB (GpyHKIUH, HCIOIH30BATh
rpaduky Ui M3y4eHHs MPOLIECCOB U 3aBUCHMOCTEH, NMPU PELICHHU 3334 U3 IPYrux
y4eOHBIX TPEIMETOB U 33a]a4 U3 PealbHOH JKM3HH; BBIpaKaTh (HOPMyJIaMH 3aBUCUMOCTH
MEXKIy BEIMYMHAMHU; HCIONB30BaTh CBOWCTBA W rpadukd (QYHKUMNA IS pelIeHUs
ypaBHEHWI, HEpaBEHCTB M 3ajla4y C I[apamMeTpaMH; H300pakaTb Ha KOOPAMHATHOI
IJIOCKOCTH MHOXECTBA pellieHH YpaBHEHUIA, HEPABEHCTB M UX CHCTEM

YMeHne penrate TEKCTOBBIE 33JaUi PAa3HBIX TUIOB (B TOM YHCIIE Ha MPOLEHTHI, TONH H
9acTH, Ha JBW)KEHHE, padOTy, CTOMMOCTh TOBApOB U YCIYT, HAJIOTH, 3aJa9l M3 00JIACTH
YIIPaBIICHUS JIMYHBIMA ¥ CEMEHHBIME (DHHAHCAMM); COCTABIIATH BBIPAXKCHUS, YPaBHEHUS,
HEPaBEHCTBA U MX CHCTEMBI I10 YCIOBMIO 3a/la4d, UCCIEI0BATh MOJIyY€HHOE pEeIEeHUE U
OLICHWBATh IIPaBAOMONOOHOCTh PE3yNBTATOB; YMEHHE MOICIHUPOBATH pEaNbHBIC
CUTyallUd Ha SI3bIKE€ MATEMAaTHKH; COCTABIIATH BBIPAKEHMsI, YpaBHEHUS, HEPABEHCTBA U
HX CHUCTEeMbl IO YCIOBHIO 3aJauyd, MCCIENOBAaTh  IIOCTPOEHHBIE  MOJENU
C MCIOJBG30BAHNEM allapara anreOphl, HHTEPIPETHPOBATH MOTYIEHHBIH pe3ylIbTat

YMeHue onepupoBaTh MOHATISIMU: CpefHee apu(pMEeTHIeCKoe, MeIuaHa, HanoOoJbIlee u
HauMeEHbllee 3HAYEeHUd, pa3Max, AUCIEpPCHUs, CTAHIAPTHOE OTKJIOHEHHWE YHCIIOBOTO
HaOopa; yMEHHE H3BJICKaTh, WHTEPIPETHPOBATH HH()OPMALUIO, IIPEACTABICHHYIO B
TabnuIax, Ha qUarpaMmax, rpadukax, OTpa)karollyl0 CBOMCTBA PEeabHBIX MPOIECCOB U
SIBIICHUH; TIPEICTABIATh HH(POPMAIMIO C MIOMOIIBI0 TaOJUI] M AUATPaMM; HCCIEAOBATD
CTaTUCTUYCCKHE IAaHHBIC, B TOM YHCIEC C IPHUMEHCHHEM TIpapUuecKuX METOIOB U
JNIEKTPOHHBIX ~ CPEACTB; TpaUUecKH WCCIEAOBATh COBMECTHBIC  HAOIIOICHUS
C MOMOIIBIO TMarpaMM pacCeMBaHUs U JIMHEHHON perpeccuu

YmMmeHue ONCpupoOBaTh MOHATUAMMU! cnyqaﬁﬁmﬁ OIIBIT H cnyqaﬁHoe COGLITI/IC,
BCPOATHOCTDH cnyqaﬁﬂoro CO6BITI/I${; YMCHUEC BBIYUCIIATH BEPOATHOCTL C MCITOJIL30BAHUEM
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rpauyecKux METOAOB; MPUMEHATh (OPMYJIBI CIOXKEHUS U YMHOKCHUS BEPOSTHOCTEH,
dbopmyny momHON BepoATHOCTH, Qopmyny bepHymin, KoMOUHATOpHBIE (HAKTHI
1 GOpPMYJIbI; OIIEHMBATh BEPOATHOCTH pEaJbHBIX COOBITHI; YMEHHE OIEepPUPOBAThH
MOHATUSAMU: CllydaiiHasi BEJIMYMHA, paclpeleieHHe BEpOSTHOCTEH, MaTeMaTH4YecKoe
OXHUJIaHUE, TUCIEepPCUS M CTaHAApTHOE OTKIOHEHHUE CIY4YalHOW BEIMYMHBI, ()YHKIHH
pacmpeieieHuss M IUIOTHOCTH PaBHOMEPHOIO, IIOKa3aTeIbHOTO U HOPMAJIbHOTO
pacmpesielieHuid; yMeHHe HCIONb30BaTh CBOHCTBA HW3YYEHHBIX paclpeneNeHuid uis
pemeHus 3aJa4d; 3HAKOMCTBO C TIIOHATUSAMH: 3aKOH OOJIBIITHUX YHUCCJI, MCETOAbI
BBIOOPOUHBIX MCCIICIOBAHUHN; yMEHHME MPUBOIUTH NPHUMEPHI IPOSBICHUS 3aKOHA
OOJIBIIIUX YHCET B IMIPUPOJAHBIX U 06]J_[€CTBGHHI:IX SABJICHUAX; YMCHHUEC ONCPHUPOBATH
MOHATUSAMU: COYETaHUE, IEPECTaHOBKA, YUCIIO COYETaHUH, YHCIIO MEePECTAaHOBOK; OMHOM
HeioToHa; yMeHHE NPUMEHSITh KOMOMHATOPHBIE (DAKTBI M PACCY)KICHUS JUIS PEIICHUS
3aJa4; OICHHUBATb BEPOATHOCTU PCAJIbHBIX CO6BITI/II71; COCTaBJIATL BCPOATHOCTHYIO
MOJEIb U MHTEPIIPETUPOBATh I10JIyYEHHBIH Pe3yJIbTaT

YMeHue onepupoBaTh MOHATUAMHU: TOYKA, IpsMas, MJIOCKOCTb, IPOCTPAHCTBO, OTPE30K,
Jdyd, BEIMYMHA YyIVIa, IUIOCKMM yroj, JABYI'paHHBIH yroia, TpEXIpaHHBIA yroi,
CKpELIMBAIOIIMECS IpAMbIE, NApaUIENIbHOCTh U IEPHEHIUKYJISPHOCTh MPSIMBIX U
IUIOCKOCTEH, yron MEKAy MPSAMBIMHU, YTod MEXAY NMPSAMOR U ILUIOCKOCTBIO, YIOJI MEXKAY
IUIOCKOCTSIMM, PAaCCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSHHE MEXAY MpSMBIMH,
paccTossHMEe MEXIYy IIJIOCKOCTSIMHM; YMEHHUE HCIIONb30BAaTh HPU PEUICHUM 33134
U3y4eHHbIe (DAKTBl U TEOPeMbl IUIAHUMETPUH; YMEHHUE OLCHUBATH Pa3Mepbl 0ObEKTOB
OKPY’KaIOILIETr0 MUPA; CTPOUTh MAaTEMATHYECKHE MOJEIH C ITOMOLIBIO T€OMETPHYECKUX
HOHSTHH M BEIMYKH, PEUIATh CBSA3aHHBIE C HUMU ITPAKTUYECKHE 3a1a4H

10

YMeHne onepupoBaTh MOHATHSIMU: IUTOMAns GUTypsl, 00BEM (GUTYPEI, MHOTOTPaHHUK,
MIPaBWIGHBI MHOTOTPaHHUK, CEUCHHE MHOTOTPAaHHUKA, Ky0, maparielenure]], Ipu3ma,
nupamua, GUrypa u MOBEpXHOCTH BpalleHUs, IIIHHID, KOHYC, map, cdepa, miomaib
cdepsl, TIoNans MOBEPXHOCTH MUPAMHIBI, MIPU3MBI, KOHYyca, HUIMHAPA, 00BEM Ky0a,
NPSIMOYTOJIBHOIO Iapajulelenunena, NUupaMuabl, MpU3Mbl, LUIMHIpPA, KOHyca, Iapa,
pa3BEpPTKAa MOBEPXHOCTH, CEUYEHUsA KOHyca M LWIMHIAPA, IapajulebHble OCH WU
OCHOBaHHIO, CEUCHHE Iapa, INIOCKOCTh, Kacalomasics: chepsl, MUIMHpA, KOHYCa; yMEHHE
CTPOMTH CEUEHHE MHOTOTPaHHHKA, HW300pakaTh MHOTOTPAaHHHKH, (QUTYpEl U
[IOBEPXHOCTU BPALIEHUs, UX CEUEHHUs, B TOM YHUCIIE C TIOMOLIbIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE NPUMEHITH CBOHCTBA TE€OMETPHYECKHX (DHUTYpP, CAMOCTOSATEIHHO (HOPMYIHUpPO-
BaTh ONPEICTICHUS U3yIaeMBIX (DUTYp, BBIIBUTATH THITOTE3B O CBOMCTBAX WM IMpPHU3HAKAX
reOMETPUICCKUX (UTYyp, OOOCHOBHIBATH WM OIPOBEPraTh HX; YMEHHE IIPOBOIHTH
KIacCHPHUKANWI0 (GUTyp MO pPa3IHMYHBIM TNpPHU3HAKAM, BEHITIONHATH HEOOXOAUMBIC
JIOTIOJTHUTEIbHbIE IOCTPOEHUS

11

YMeHue onepupoBaTh MOHATISIMA: IBIKEHUE B IIPOCTPAHCTBE, MapaUIeIbHBINA MEPeHOC,
CHMMETpHsI Ha IUIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, Mpeobpa3oBaHue MMOa00us,
moto0HbIe (UTYPBI; YMEHHE paclio3HaBaTh paBHbIC U MOAOOHBIC (PHUTYPHI, B TOM YHCIE
B IIPUPOJE, UCKYCCTBE, apXUTEKTYPe; MCIOIH30BATh T'€OMETPUICCKUE OTHOLICHUS IIPH
PEUICHUH 3a7a4; HAXOAUTh TEOMETPHUCCKHE BETMIHHBI (IJIHHA, YTOJI, TUIOMIa b, 00BEM)
npu penieHuu 3amad
U3 JpyTUX YYeOHBIX TIPEIMETOB M U3 PEalbHOH JKU3HU;YMCHHE BBIYUCIATDH
TCOMETPUYCCKUE BENWYHMHBI (JJIMHA, Yrol, IUIOMmalb, 00BEM, TUIONIANs MMOBEPXHOCTH),
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UCTIONB3Ysl M3Y4YEHHBbIE (DOPMYNBI M METOABL, B TOM YHCIE: IUIOIIAAb ITOBEPXHOCTH
NUPaMUBL, IPU3MBI, KOHYCA, IIUIMHAPA, IJIOMAAb cepbl; 00bEM Kyba, IpSIMOYTroIbHOIO
napajulefienunena, MUpaMuabl, MPU3MBI, IUIMHAPA, KOHyca, LIapa; YMEHHE HaXOAUTh
OTHOIIIEHHE 00bEMOB NOAOOHBIX (GUTYP

YmeHue ONepUupoOBaTh IMOHATUAMHU: MPAMOYrOJibHasgd CHUCTEMa KOOpPAWHAT, BEKTOD,
KOOpAHWHATBI TOYKH, KOOPAUHATBI BEKTOPA, CyMMa BEKTOPOB, NPOU3BEACHUE BEKTOPA Ha
YnCJI0, Ppasjio)KCHUEC BCKTOpa II0 6a3ncy, CKaJIIpPHOC MPOU3BCACHUC, BCKTOPHOEC

12 MIPOU3BENICHNUE, YTOJI MEXIYy BEKTOpAaMU; YMEHUE HCIOJIb30BAaTh BEKTOPHBIM M KO-
OpAVMHATHBIA METOJ JJISl pelleHHs] TeOMETPUUYECKUX 3aJad W 3aJad JAPYTHX y4eOHBIX
MIPEIMETOB
YMeHune BbIOUPATh MOAXOAIINNA METOM JJIsl pEIIeHUs 3a/1a4ur; TOHUMaHUe 3HaYMMOCTH
13 MaTEeMAaTUKN B M3YYCHUU TMPUPOIHBIX M OOIIECTBEHHBIX MPOIIECCOB U SBJICHUI; YMCHHE

pacrio3HaBaTb MNPOSABJICHUC 3aKOHOB MaTCMaTUKU B HCKYCCTBE, YMCHHUC IIPHUBOAUTH

IIPUMEPbI MATEMATUUYECKUX OTKPBITUI pOCCUICKON M MUPOBOH MaTEMAaTUYECKOM HayKu

IEPEYEHDb 2JIEMEHTOB COAEPKXAHMA, IPOBEPAEMBIX HA EI'S IO MATEMATHKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yncra v BEIYUCICHUS

1.1 |HarypaubHble u nenble uncia. [Ipu3HaKy AeTUMOCTH IIEJIbIX YHCEl

19 Pauuonanbbie  umcna. OOBIKHOBEHHbIE H  JICCSATUYHBIC JApPOOHM, TMPOLEHTHI, OECKOHEYHBIE
TepUOTNIECKHe podu

13 ApPI(i)MGTPI‘iE&CKHfI KOpEeHb HaTypanbHO# creneHu. JIelcTBus ¢ apu)METHUSCKUMH KOPHIMH
HATYpaJbHON CTEIICHU

1.4 |Crenens ¢ nensiM nokasatenem. CTeNeHb ¢ paliiOHABHBIM MokasaTeneM. CBOICTBA CTEIeHH

15 CuHyc, KOCHHYC ¥ TAHI'€HC YMCIOBOTrO apryMeHTa. APKCHHYC, apKKOCHHYC, aPKTAHT€HC YHCIOBOTrO
apryMeHTa

1.6 |Jlorapudwm gucna. JlecaTnynple 1 HaTypaJbHBIC JIOrapu (MBI

17 HeiictutensHple  uuciaa. ApudMeTHYecKHe Onepaludd ¢ JCHCTBUTENbHBIMUA  YHCIAMH.
IpubnmkEHHbIC BHIYMCIICHNS, TPABHJIIA OKPYTIICHNUS, IPUKH/IKA U OLICHKA Pe3yJIbTaTa BHIUMCICHHN

1.8 |IIpeobOpa3oBaHue BRIpasKCHHIA

1.9 | KowmmekcHbie uncia

2 VYpaBHEHHS 1 HEPABCHCTBA

2.1 |lenble u qpoOHO-paMOHANLHBIC YPABHEHUS

2.2 |HpparoHanbpHbIe ypaBHEHUS

2.3 | TpuroHomerpuyecKkre ypaBHEHHS

2.4 |Iloka3zarenpHbIC U JTOrapu(MUIECKIE YPAaBHEHISI

2.5 |lensie u 1poOHO-paIIOHATBHEIC HEPABCHCTBA

2.6 |VppaumonanpHbIe HEPaBEHCTBA

2.7 |Iloka3zarenpHbIe U TorapuMUIeCKie HEPaBEHCTBA
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2.8 | TpuroHomerpuyeckie HepaBEeHCTBA
2.9 |CucreMbl M COBOKYITHOCTH YpaBHEHHI M HEPABEHCTB
2.10 |YpaBHeHus, HepaBEeHCTBaA M CHCTEMBI C TIapaMeTpamMu
2.11 [Matpuua cuctemsl JIMHEHHBIX YpaBHeHUHA. ONpeenuTeah MaTpUIbl
3 DyHKIMU U rpaduxu
31 @OyHK1MS, croco0b! 3ananust GyHKIMU. I'padux Gyrkuuu. Baumuo obpatuele GpyHkimu. YETHble U
HeuéTHble ¢yHKImY. Ilepronnyeckue GyHKIUH
OO6nacte ompefeneHUsT W MHOXECTBO 3HaueHuil ¢yHkuuu. Hymu ¢ynxmuu. IlpomexyTkn
3.2 |3HaKomocTosHCTBA. [IpOoMeXyTKM MOHOTOHHOCTH (YHKIHMH. MaKCHUMyMBI U MUHUMYMBI (DYHKIIHH.
HanOosnplee 1 HaMeHbIee 3HaYeHUE (YHKIIMH Ha TPOMEKYTKE
33 CrenenHast QyHKIUSI C HATYpaJbHBIM M IIENbIM MoKa3aTeneM. E€ cBoiictBa u rpaduk. CBoiicTBa H
rpauK KOpHS N-0i CTETIeHU
3.4 | Tpuronomerprudeckrue QpyHKIIMH, UX CBOWCTBA U TpaduKn
3.5 |Iloka3zatenbHas u gorapumuyeckas GyHKINH, X CBOMCTBA U TpauKu
3.6 | Touku paspeiBa. Acumnrotsl rpadrkoB pyaxuunii. CBolicTBa (QyHKIMH, HEMPEPHIBHBIX HA OTPE3KE
3.7 |IlocnemoBaTeabHOCTH, CITOCOOBI 3aJaHUs ITOCIEN0BATENHHOCTEN
3.8 | ApudmeTrnueckas u reoMeTprudecKkas nporpeccun. @opmyna CIOXKHBIX IPOIICHTOB
4 Hauaya MaTeMaTHueCKOro aHajm3a
4.1 |IlpomsBomnas ¢pyaxuuu. [Ipon3BogHbIe 3MeMEHTAPHBIX (PyHKINH
4.2 [IpumeHenne NPOM3BOMHONH K HCCIEAOBAHMIO (QYHKIMH HAa MOHOTOHHOCTH W DKCTPEMYMBL.
Haxosxaenne HanOONbIIero 1 HaMMEHbBIIETO 3HaUCHUS (PYHKIIMN Ha OTPE3KE
4.3 |IlepBooGpa3nas. UHTerpan
5 MHOKECTBa U JIOTHKA
5.1 | MuoxecTBO, oniepaiyii HaJ MHOKecTBaMu. Jluarpammel Ditsiepa — Benna
5.2 |Jloruka
6 BeposiTHOCTh ¥ cTaTHCTHKA
6.1 |OmnucarenbHasi CTATHCTHKA
6.2 |BeposTHOCTB
6.3 |Kombunaropuka
7 I'eomerpus
7.1 | ®urypsl Ha IUIOCKOCTH
7.2 | IIpsiMble B TIJIOCKOCTH B IIPOCTPAHCTBE
7.3 | MHororpaHHUKH
7.4 | Tena u MOBEPXHOCTH BpAIICHUS
7.5 | KoopauHAaTBI U BEKTOPHI

JOKYMEHT NMOAMNMCAH
QNEKTPOHHOW NOAMUCHLIO

CepTudukat: 025F077C0032B3EA984A32D232BA41372B
Bnapeneu: MatiowkuH Cepreit MiBaHoBUY
OevicteuteneH: ¢ 07.08.2025 go 07.08.2026
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