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INOACHUTEJIbBHASA 3AIINCKA

['eomeTpus sBiAseTCS OOHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEAHETO OOIIEro
oOpa3oBaHMs, TaKk Kak  OOecleYMBaeT  BO3MOXXHOCTb  H3Y4YEHMs]  JAMCLHUILIMH
€CTECTBEHHOHAYYHON HANpaBJICHHOCTH M MPEIMETOB I'YMAaHMTApHOTro HuKiIa. [lockoibky
JIOTMYECKOE MBILIUIEHUE, POPMUPYEMOE IPU U3YUYEHUH OOYUYaIOLIUMUCS MOHATUNHBIX OCHOB
TE€OMETPUH, NP JI0KA3aTEIbCTBE TEOPEM U MOCTPOECHUHU LIEMOYKH JIOTHYECKUX YTBEPKICHUN
IIPU PpEIIEHUN TEOMETPUYECKHX 3aJad, YMEHHME BBIIBUIaTb W OIPOBEpPraTh TI'MIIOTE3BI
HEIMOCPECTBEHHO HCHOJB3YIOTCS MPU PELIEHUU 337a4 E€CTECTBEHHO-HAyYHOI'O IMKJA, B
YaCTHOCTU (PU3UUECKUX 3aj1a4.

[ens ocBoeHuUss mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriyOin€HHOM ypOBHE —
pa3BUTHE MHAMBUAYAIBHBIX CIIOCOOHOCTEH OOydaroluXcsl MPU U3YYEHUU T'€OMETPHUH, KaK
COCTaBJISIIOLIEH MpeaMeTHON oOmactu «MaremaTuka U UHQOpMaTUKa» depe3 oOecreueHne
BO3MO>KHOCTH IIPUOOPETEHUS U UCIOIb30BaHUs 0oJiee IIIyOOKUX F€OMETPUUECKUX 3HAHUM U
JNEeUCTBUH, CrIeM(UYHBIX T€OMETPUU, U HEOOXOAUMBIX JIJI YCIEIIHOTO MTPOQPECCHOHATHEHOTO
00pa3zoBaHMsl, CBI3aHHOIO C UCIOJIb30BAHUEM MAaTEMATHUKH.

[IpyopuTeTHbIMM  3ajayaMu  Kypca TE€OMETpHUM Ha  YIUIyOJIEHHOM  YPOBHE,
pacIIMpSIOUIMMH ¥ YCWJIMBAIOIIMMU Kypc ©0a30BOr0 YpPOBHS, SBISIOTCS: pPACUIMPEHUE
IIPEICTABIICHUS O TEOMETPUU KaK 4aCTH MUPOBOU KYyJIbTYpbI U
GopMUpOBaHHE OCO3HAHUS  B3aUMOCBSI3M TE€OMETPUU C  OKPYXAlOUIMM  MHPOM;
dopMUpOBaHHE TMPEJICTABICHUS O TPOCTPAHCTBEHHBIX (UIYpax Kak O BaXKHEHIIUX
MaTEMaTUYECKUX MOJEIAX, MO3BOJISIIOUIMX OINUChIBaTh W HW3y4yaTh pa3HbIE SBICHUS
OKPY’KAaIOIIET0 MUpPA, 3HAaHWE IMOHATUWHOIO ammapara Mo pasgeny «CrepeomeTrpus»
y4eOHOro Kypca reoMerpuu; (HOpMHUPOBAHHWE YMEHUS BJIAJE€Th OCHOBHBIMH MOHSTHUSIMU O
IPOCTPAHCTBEHHBIX (UI'Yypax M HUX OCHOBHBIMU CBOWCTBaMH, 3HaHHE TeopeM, QopMya U
YMEHUE UX NMPUMEHATh, YMEHHUS JOKa3bIBaTh TEOPEMbI U HAXOJUTh HECTAHIAPTHBIE CIIOCOOBI
pelieHus 3a1a4; popMUpoBaHUE YMEHUS paclio3HABATh HA YEPTEkKaX, MOJACIIAX U B pEaIbHOM
MUpe
MHOTOIPAaHHMKM M Tejla BpallleHHs, KOHCTPYMPOBATh TI'€OMETPUYECKHE  MOJECIIH;
(dbopMHpoBaHrE MOHUMAHUS BO3MOXXKHOCTH aKCMOMATHYE€CKOTO MOCTPOCHUSI MATEMAaTUYECKUX
Teopul, (HopMHUpOBaHHE TMOHHMMAHUS POJIM AKCHOMATHUKU MPHU TMPOBEIECHUU PACCYXKIACHU;
dbopMHpoBaHUE YMEHHUS BIaJ€Th METOIAMU J1I0KA3aTEIbCTB U AJITOPUTMOB PEIICHUS, YMEHUS
UX TPHUMEHSATh, NPOBOAUTH  JOKA3aTEJbHBIE  pPACCYXKIACHUS B  XOAE  pELICHUs
CTEPEOMETPUYECKUX 3aJad M 3aJa4 C M[PaKTHUYECKUM cojaepxaHueM, (OpMHUpOBaHUE
IPEJICTaBICHUS O HEOOXOAMMOCTH JI0Ka3aTeIbCTB NPU OOOCHOBAHMHM MaTEMaTHUECKHUX
YTBEPKJICHUHA U POJIM aKCMOMATHKHU B IPOBEICHHUH JEIYKTUBHBIX PACCYKIECHUI; pa3BUTUE U
COBEpUICHCTBOBAHNUE WHTEJUIEKTYaJIbHBIX W TBOPYECKMX CIOCOOHOCTEM oOydaromuxcs,



MO3HABATEIIbHOM AaKTHUBHOCTH, MCCIEAOBATEIbCKUX YMEHHM, KPUTHYHOCTH MBIILJICHUS,
UHTepeca K U3yUYEHHUIO0 TEOMETPHH;

dbopmupoBanre (HYHKIMOHATBHOM TPAMOTHOCTH, PEICBAHTHOW T'€OMETPHUU: YMEHHS
pacno3HaBaTh MPOSIBICHUS T€OMETPUYECKUX IMOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEW B
pEaNbHBIX JKU3HEHHBIX CHUTYallUSIX MW TPH M3YYCHHH JPYTHUX YYEeOHBIX TPEIMETOB,
MPOSIBJIICHUS] 3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, MOJEIMPOBAHMS PEANbHBIX CHUTYallUi,
UCCJIEIOBAHUSI IOCTPOCHHBIX MOJIEEH, UHTEPIIPETAIIMH MMOTYyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJIEpKAaTEIbHBIMU JMHUSAMU ydeOHOTro Kypca «l'eomerpusi» B 10-11
Kjaccax sBIAIOTCA: «lIpsiMble M IUIOCKOCTH B HPOCTPaHCTBE», «MHororpanHukm», «Tema
BpaIieHus», « BeKTOpbl 1 KOOPAWHATHI B TPOCTPAHCTBEY, «/[BIKEHUS B POCTPAHCTBEY.

CdopmynupoBannoe Bo PI'OC COO tpeboBaHUE «yMETh ONEPUPOBATH MOHITHIMMN,
peleBaHTHBIMHU T€OMETPUHU Ha yriay0ia€HHOM ypoBHE oOyuenust B 10—11 kiaccax, OTHOCUTCS
KO BCEM COJIep)KaTeIbHBIM JIMHUSAM Y4eOHOTO Kypca, a GOpMHUPOBAHUE JIOTUYECKUX YMEHHMA
pacnpenensercs He TOJNbKO IO COAEpXaTelbHbIM JMHHUSAM, HO U MO rojaM oOOy4yeHUs.
Copnepxanue 00pa3oOBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJibTaTaM OCBOEHUS
®denepanbHOil  paboueld  MporpaMMbl,  paclpeleNi€éHHbBIM 10  rojaM  O0y4yeHwus,
CTPYKTYpHUPOBAHO TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHITUIHAIEHBIM BOIIPOCAM
oOyyarouguecss 0oOpallaJuch HEOJHOKPATHO. DTO TMO3BOJIAET OpPraHU30BaTh OBJIAJICHUE
T€OMETPUYECKUMH TIOHSATHUSIMA UM HaBBIKAMHU TOCIEAOBATEIbHO M IMOCTYMAaTeNbHO, C
COOJIFOZICHUEM TPHUHIINIIA TPEEMCTBEHHOCTH, @ HOBBIC 3HAHMS BKJIIOYATH B OOIIYIO CHCTEMY
Tr€OMETPUYECKUX TMPEJCTABICHUN OOy4alolmuxcs, pacimmpsisi U yriayomss e€, oOpasys
IPOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math ycioBus st auddepeHnranud o0ydeHus, TMOCTPOSHUS HHIWBUIYaTbHBIX
00pa3oBaTeNbHbIX MPOTpaMM, OOECHeunTh YIIyOJEHHOE U3YYeHHE TEOMETPUU Kak
cocTaBistomiedl ydyeOHoro mpeamera «MareMaTukay; MOArOTOBUTH OOydYarolmuxcs K
MIPOJIOJDKEHUIO U3YUCHHSI MaTEMATUKU ¢ YIETOM BeIOOpa Oyaymieii npodeccuu, odecreunBas
MIPEEMCTBEHHOCTh MEXTy OOIITUM U TIPO(hEeCCHOHATFHBIM 00pa30BaHUEM.

Ha usyuenue yueOHOro kypca «l'eomerpusi» Ha yriayOnéHHOM ypoBHE oTBoautcs 204
yaca: B 10 kiacce — 102 yaca (3 gaca B Hegento), B 11 knacce — 102 vaca (3 yaca B HeZlelo).

COJIEPKXAHUE OBYUEHUSA

10 KITACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TIOHATHA  CTEPEOMETpPHH. TouYKa, TMpsMas, IUIOCKOCTb,
npoctpancTBo. IloHsTHE 00 aKCMOMAaTHYECKOM IOCTPOSHHH CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CICACTBHS U3 HUX.



B3anmHOEe pacnosiokeHne MNpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECH,
napajulejibHble U CKpelmBaronecs npsaMbie. [Ipu3Haku CKpelmMBarOIMxcs
npsAMbIX. [lapaninenbHOCTh MPSAMBIX U INTIOCKOCTEW B MPOCTPAHCTBE: NApaJlICIIbHBIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIIbHOCTD TPEX MPAMBIX, apaUIeIIbHOCTD MPSIMOU
u 1iockocTH. [lapamnenbHoe W LEHTpPaIbHOE IMPOEKTUPOBAHUE, H300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajuIeIbHOIO MpoeKkTHupoBaHus. W3o0paxkenue
Guryp B mapayuienbHOM MPOEKIUH. YTJbI C COHAMPABICHHBIMU CTOPOHAMM, YTOJ
MEXY NPSMBIMHU B IpOCTpaHcTBe. [lapaiuiebHOCTh NIIOCKOCTEN: NapasieiibHbIe
IJIOCKOCTH, CBOMCTBaA IapajuIeNIbHBIX IIJIOCKOCTEH. [Ipocrenimmue
OPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpad[p, MapajlielenuIie],
MTOCTPOCHUE CCUCHUU.

IleprieHIMKYJISAPHOCTD IPSMOM U IJIOCKOCTH: NEPIIEHAUKYIJISIPHBIE MPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE NapAUICIbHBIE M TEPIEHAMKYISAPHBIE K IUIOCKOCTH,
IPU3HAK MEPIEHAUKYIAPHOCTH IPAMOW M INIOCKOCTH, TEOpeMa O IMPsIMOH
[IEPIIECHIUKYJIAPHON IIJIOCKOCTH. OpTtoronaisHoe IIPOCKTUPOBAHUE.
[leprieHIMKYNSp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE
OT MPSMOM 10 TIIOCKOCTH, MPOEKIUs (PUTYphI HA TUIOCKOCTb.
[leprieHIUKYISPHOCTh  IUIOCKOCTEM:  MPU3HAK  TMEPIEHAMKYJISIPHOCTH  JIBYX
mrockocTer. Teopema o TpEX NEPHEHIUKYISPaXx.

Yribel B IPOCTPAHCTBE: YroJl MEXIAy NPSMOW M IUIOCKOCTBIO, JBYTPAaHHBIN
YTOJI, JINHEWHBIM yTOJl IBYTPAHHOTO yria. TpEXTrpaHHBI U MHOTOTPAHHBIE YIJIBI.
CBOMCTBA IUIOCKMX YIJIOB MHOTOrpaHHOro yria. CBoOHCTBa IUIOCKMX U
JIBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopeMbl KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOIO yIJIA.

MHOrorpaHHUKH

Buapl MHOTOrpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: Nn-yrosnpHas
npu3Ma, npsmasi 1 HaKJIOHHasi TpU3Mbl, OOKOBasi M MOJIHAs MOBEPXHOCTh MPU3MBI.
[Tapamtenenunen, nOpPsAMOYTOJbHBIA — NapajuleleNuNe]; ¢  €ro  CBOMCTBA.
Kparuvaiiue myTm Ha TIOBEpXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBennass Tteopema Iludaropa. Ilupamupa: n-yrompHas mnupamuia,
npaBuwibHas W yceu€HHas mnupamuabl. CBoiicTBa péGep M OOKOBBIX TpaHel
MpaBUJIBbHOW TUpaMuzbl. [IpaBuiIbHBIE MHOTOTPAHHUKHU: NpPaBWIIbHAA IPU3Ma U
NpaBWJIbHAS NUMpaMUA, TPaBWIbHAS TPEYTOJbHAs NUpPAMUAa W TNPABUIBHBIN
TeTpasap, Kyo. IlpeacraBneHne O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNONEKAdIP U UKOCADIP.

Borunicnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, AWaroHajg, YIJbl.
[Tmomans OOKOBON TOBEPXHOCTH M TIOJHOM TMOBEPXHOCTU MPSIMOU MPU3MBI,
IoUlalb OCHOBaHUH, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSIMOW MPHU3MBL



[Inomaas OOKOBOM TMOBEPXHOCTM U MOBEPXHOCTH MPABWIBHOW MHUPAMUJIBI,
Teopema O IUIOLIAJAN YCEUEHHOW MUPaMU/IBL.

CumMeTpuss B TIPOCTPAHCTBE. JIEMEHTHl CUMMETPUU  IPaBUIIbHBIX
MHOTOTpaHHUKOB. CHUMMeETpus B TMPAaBWIBHOM MHOTOIPaHHUKE: CHUMMETPUS
napasuiesienunesa, CUMMETPHUSl MPaBWIbHBIX MPHU3M, CUMMETpPUS NPaBUIbHON
MUPAMUJIBI.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHSA: BEKTOp B MNPOCTPAHCTBE, HYJEBOW BEKTOp, JJIMHA HEHYJEBOTO
BEKTOpPa, BEKTOpPHl KOJUIMHEAPHBIE, COHANpPAaBJICHHbIE W MPOTUBOIOJIOKHO
HaIlpaBIICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eliCTBUS C BEKTOPAMU: CI0KEHUE
U BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yucio. CBOMCTBA CIOKEHUSI BEeKTOpOoB. CBOMCTBA YMHOXKEHUSI BEKTOpa Ha YHCIIO.
[ToHaTre koOMIUIaHApHBIE BEKTOPHI. [IpU3HAK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O Pa3loOKEHUHM BEKTOpa IO TPEM
HEKOMIUIaHapHbIM  BeKTopam. lIpsmMoyronpHas cucTtemMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpJAWHATAMH BEKTOpa W
KOOpAMHATAMU TOYEK. YTOJN MeEXIy BekTopamu. CkanspHOE MpPOU3BEIACHUE
BEKTOPOB.

11 KUIIACC

Tesa Bpamenus

[ToHaTHS: UUIMHAPUYECKAs] TOBEPXHOCTb, KOHHMYECKas IOBEPXHOCTb,
chepuueckass TOBEPXHOCTh, oOOpasyromue TMoBepxHocTed. Tenma BpalleHUs:
WIMHAP, KOHYC, YCEUYEHHBIA KOHYC, cdepa, map. B3aumHoe pacmosioxeHue
chepbl U TUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe. M3o00paxeHue Ten
BpaIieHusl Ha TUIockocTh. Pa3BépTka nunuuapa U koHyca. Cummerpus chepsl u
mapa.

O0béMm. OcHoBHBIE CcBoicTBa 00bEMOB Ten. Teopema 00 o00BEME
NPSMOYTOJBLHOTO Tapajuienenunena v ciaeAcTBus u3 He€. OO0ObEM TmpsMod U
HAKJIOHHOW TPU3MBI, IWIUHJpA, TUPAaMHUIbl U KoHyca. O0BEM Iapa M mapoBOTO
CETrMEHTA.

KomOuHanuu Ten BpailleHWs W MHOTOTpaHHMKOB. [Ipu3ma, BnucaHHas B
IWJIUHIp, ONHWCaHHAs OKoJio ImiauHapa. llepeceyenune cdepsl U mapa c¢
miockocThio. Kacanue mapa u cdepbl miockocThio. [loHATHE MHOTOTpaHHHKA,
OMHUCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAaHHHK WK TeEJO
BpAILICHUS.

[Tnomans MOBEPXHOCTH NMWIMHApPA, KOHYCA, MJIOMAas chepbl M €€ JacTei.
[Tonobue B mpoctpaHcTBe. OTHOIIEHHE OOBEMOB, IUIONIAACH IMOBEPXHOCTEH



nonobueix ¢uryp. IlpeoOpazoBanue mnomoOus, romorteTs. Pemienue 3amad Ha
IJIOCKOCTH € UCTIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHune ceuyeHnii MHOTOTPAaHHUKOB U TEJ BPAICHUS: CEYEHUs LIMIMHIPA
(mapanmienbHO W TEPHEHAMKYJISIPHO OCH), CEUYEHHUs KOHyca (MmapasuliesibHbIe
OCHOBAHMIO M MPOXOJAIIME Yepe3 BEPIIMHY), CEYEHUS 11apa, METOAbI IOCTPOCHUS
CEUYEHUI: METOJ| CJIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NEpEHOCa
CEKYILEH IUIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekropel B mpoctpaHctBe. Omnepauuu Haj Bekropamu. BektopHoe
YMHOKE€HHE BEKTOpOB. CBOMCTBa BEKTOPHOIO YyMHOXEHHs. IIpsmoyronpHas
cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopaunaTel BekTopa. Paszinoxenue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJ NIpPH PEHICHUH TIE€OMETPUYECKHX
3aaad4.

JIBUKeHMs1 B IPOCTPAHCTBE

JBuxeHus npoctpanctBa. OtoOpaxeHus. JIBUKEHHS U pPaBEHCTBO (uryp.
OO6mue cBoiicTBa JBMXKEHUM. Buabl JBWXEHUN: TapauIeNbHBIA IEPEHOC,
LEHTpaJIbHAS] CAMMETPHSI, 3€pKaibHasi CHAMMETPHS, TOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus mogodus. [Ipsmas u chepa Diinepa.

IHJIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YTJYBJEHHBI YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:knanckoe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMN O0YYAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJIE€HA  POCCHUHCKOro  oO0miecTBa,  MPEACTaBICHHE O
MaTeMaTUYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
Iporeayp TPakKIaHCKOTO oOmiecTBa (BBIOOPHI, OMNPOCHI U JPYyroe), yMEHHUE
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
(GYHKIIUSIMY 1 Ha3HAYCHUEM; 2) MAaTPUOTUYECKOE BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXTAHCKOW HICHTUYHOCTH, YBAKCHUS K
MPOIUIOMY M HACTOSIIEMY POCCHUUCKOW MAaTEMAaTHUKH, IEHHOCTHOE OTHOUICHHE K
JTOCTHKEHUSAM POCCHUMCKUX MATEMATHUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE JTUX JOCTHXKEHMH B JPYrUX HayKaxX, TEXHOJIOTHsX, chepax
SKOHOMHKU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HaHHWE JAYXOBHBIX LIEHHOCTEH POCCUICKOro Hapoja, chOpMHPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUSI, 3TUYECKOTO MOBEICHUS, CBSA3AHHOIO C MPAKTUYECKUM



IIPUMEHEHUEM JOCTHKEHUNM HAyKHM W JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHHE YCTOMUMBOro Oyayiiero; 4) 3cTeTH4YecKoe
BOCIIMTAHHE:

ACTETUYECKOE OTHOIIEHUWE K MUPY, BKIIOYAas 3CTETUKY MaTEMAaTHYECKHX
3aKOHOMEPHOCTEN, OOBEKTOB, 3a7a4, PEUICHUI, pacCy ACHUI, BOCIPUUMUYUBOCTh
K MaTEMAaTHYECKUM acIeKTaM pa3JIMYHbIX BHJOB HCKYCCTBA; S5) (u3n4ueckoe
BOCIIMTAHHE:

c(hOPMUPOBAHHOCTh YMEHHUSI TMPUMEHATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3710pOBOro 1 0€30MacHOro 00pasa >XKM3HHU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 3JI0pPOBBIO (3I0pOBOE MHUTaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUH U
OTIIbIXa, peryispHas (pu3nvecKas aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
OpU  3aHATHAX CIOPTHBHO-O30POBUTEIIBHOM JEATEIBHOCTBIO; 6) TpyAoBoe
BOCIIUTAHHE:

TOTOBHOCTh K TpYAY, OCO3HaHHE IIEHHOCTH TpPYAOJIIO0HUs, HUHTEpec K
paznmuyHbiM  cpepaM  MPOPECCHOHAIBHOM  JAESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW U €€ TPUIOKEHUSIMH, YMEHHE COBEpUIaTb OCO3HAHHBIA BBIOOD
Oynymieit mnpodeccud W pealu30BbIBATH COOCTBEHHBIE JKMU3HCHHBIC IJIAHBI,
FOTOBHOCTh M CIHOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oBaHHUIO U
caMO00pa30BaHUI0 Ha TMPOTSXKEHUU BCEH KHU3HU, TOTOBHOCTh K AKTUBHOMY
YYACTHIO B PEHICHUU MPAKTUYCCKHUX 337a4 MAaTeMaTHUECKOW HAINPaBICHHOCTH, /)
JKOJIOTHYECKOe BOCIIUTAHME:

c()OPMUPOBAHHOCTh  DKOJIOTHUECKOW  KYJIbTYpPhl, TOHUMAHUE BIUSHUSA
COLMAJIbHO-D)KOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE NMPUPOJHON U COLMAIBLHOMN
Cpelibl, 0OCO3HaHHUE TI00AIBHOIO XapaKTepa SKOJOTMYECKUX MPOOIeM, OpHUEeHTALIHS
Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHMW [Js pelleHdus 3ajad B 00JacTu
OKpYXKAIOLIEW Cpenbl, IUIAHUPOBAHUE IIOCTYNKOB M OLIEHKH HMX BO3MOXHBIX
MOCTIECTBUI JIJIs1 OKPY>KAIOIIEH Cpebl; 8) HEeHHOCTH HAYYHOTO NMO3HAHMS:

c(hOPMHUPOBAHHOCTh MHMPOBO33PEHUSI, COOTBETCTBYIOLEITO COBPEMEHHOMY
YPOBHIO  pa3BUTUSl HAyKH M OOIIECTBEHHOW  MPaKTUKH, [OHUMaHUE
MaTeMaTUYeCKOW HayKd Kak cdepbl UYeIOBEUYECKOW AESITEIbHOCTU, JTamoB &
pa3BUTHS M 3HAYMMOCTH JUISI PAa3BUTHS LMBUIM3ALMU, OBJAJACHUE S3bIKOM
MaTeMaTHKd W MaTeMaTH4YeCKOW KYJbTYpOHM Kak CpEACTBOM IIO3HAHUS MHpa,
TOTOBHOCTh OCYUIIECTBIIATh MPOEKTHYKD M HCCIEIOBATEIbCKYIO JIESTEIbHOCTD
WHJVBUIyaJIbHO U B TPYyIIIE.

METAIIPEJMETHBIE PE3YJ/IbTATDBI



Ilo3HaBaTeqibHbIE  YHHBepPCAJbHbIe  y4uyeOHbIe  JIeiiCTBUSA

Ba3oBble Jiornyeckue AeicTBHA:

BBISBJISITh M XapaKTePU30BaTh CYIIICCTBCHHBIE MPU3HAKH MaTEMaTHIECKIX

OOBEKTOB, IOHATUH,  OTHOIICHUN MEXIY HNOHATUAMH, (POPMYIUPOBATH

OTIpe/ieNICHUs TIOHSATHH, YCTAaHABJIUBATH CYIIECTBEHHBIN MPU3HAK KJIACCU(DUKAIINY,
OCHOBaHUS /7151 000OIICHHS U CPaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,
BOCIIPUHUMATh, (OPMYIUPOBATH U IpeoOpa3OBLIBATh CYXKICHHS:
yTBEpAUTENIbHbBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISBJISITH MATEMaTHIECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHSI B

dakTax, TaHHBIX, HAOIIOICHUAX U YTBEPKACHUSX, MPEAJIaraTb KPUTEPUH IS

BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUUIL; 1€TaTh BHIBOABI C
UCIIOJIb30BaHUEM 3aKOHOB JIOTUKHU, AETYKTUBHBIX U
MHAYKTUBHBIX YMO3aK/IIOUEHUHM, YMO3aKIIOUEHUH IO aHaJOTWU; MPOBOAUTH
CaMOCTOSITENIFHO JI0Ka3aTeIbCTBA MAaTEeMAaTHUECKUX YTBEP)KICHUH (TpsSMbIE U OT
OPOTUBHOIO),  BBICTPAWBAaTh  ApPryMEHTAlUIO, [PUBOJUTH  IHPUMEPbl U
KOHTPIIPUMEPHI, 0OOCHOBBIBATh COOCTBEHHBIC CYXKICHHS M BBIBOJBI; BBHIOMPATH
croco0 pemeHus: yueOHOU 3a7auu (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHUS,
BbIOMpaTh HamOoJee MOAXOMANINN ¢ YYETOM CaMOCTOSITENBHO BBIACIEHHBIX
KpUTEPUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

MCIIOJIb30BaTh BOIPOCHI KaK MCCIIEOBATEILCKANA HWHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTHBOpEYHE,  MpodIiIeMy,
yCTaHaBIIMBAaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3y, apryMEHTHPOBATH
CBOIO TMO3UIMIO, MHEHHE; TPOBOJAUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN
HKCIIEPUMEHT, UCCIIEOBAaHNE M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEMaTHUYECKOTO
o0BbEKTa, SIBJICHUS, MPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXAY OOBEKTaMH,
SABJICHUSIMHU, TIPOLIECCAMH; CAMOCTOSITENbHO (OPMYIUpPOBATh OOOOIIEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO HAOIIOACHUS, UCCIIEIOBAHUS, OLEHUBAThH
JOCTOBEPHOCTh  MOJIYYCHHBIX  pe3ylbTaTOB, BBIBOAOB W  000OIICHUH;
POTHO3UPOBATHh BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATh
MPEINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmaumeii:

BBISBJIATH 1e(pUUUTHI HH(GOPMAaLIMH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA
BOMPOC W [JJs pelIeHHus 3aJaud; BbIOMpaTh WH(AOPMALKMIO U3 HCTOYHHKOB
pa3IMYHBIX THUIIOB, AHAIM3UPOBATH, CHUCTEMATH3UPOBATh M HWHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3IMYHbIX BHUIOB U (OpPM MpeAcTaBieHUS; CTPYKTYypHUPOBATH
uH(pOpPMAaILINIO, TIPEICTABIATH €€ B Pa3IMYHBIX (opMax,
WLTIOCTPUPOBATH TpapUIECKH;



OIICHUBATh HaJIEXKHOCTh uHbOpMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKATHBHbBIE YHHUBepcaJbHbIe yueOHbIe JeHCTBUSA

OO0menue:

BOCIIPHHUMATH U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIIOBHSIMH U
1easIMiA  OOIIEHUs, SICHO, TOYHO, TPAaMOTHO BBIPaXXaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX W IMCHMEHHBIX TCKCTaX, JIaBaTh IOSCHCHHUS IO XOAY PEIICHHUS 3a/iaud,
KOMMEHTHPOBATH IMOJTYYEHHBIN PE3yJIbTAT; B X0/1e 0OCYKIECHUS 3aaBaTh BOIIPOCHI
M0 CYIIECTBY OOCYKIaeMO TEeMbI, TIPOOJIEMBI, pelIaeMoi 3aa4r, BHICKA3bIBATh
UJeH, HaICJICHHbIE Ha IIOUCK PEeIIeHUs, COMOCTABIATh CBOM CYXIEHUS C
CYXKIEHUSMH NPYTUX YYaCTHUKOB JHAIIOTA, OOHAPYKUBATH PA3IMIUE U CXOJCTBO
MO3UIINHI, B KOPPEKTHOM (opme popMyIupoBaTh pa3HOIIACHS, CBOH BO3PAKECHHUS;
MPEACTABIATh PE3yJbTaThl PEIICHUS 3a7a4d, SKCICPUMEHTa, HCCICIOBAHUS,
IIPOEKTa, CaMOCTOSITEILHO BBIOMpPATh (OopMaT BBICTYIUICHHS C Y4E€TOM 3ajad
IIPE3CHTAIMH 1 0OCOOCHHOCTEH ayIUTOPHH.

PeryasitTuBHbIE YHUBepPCAJbHbIE yueOHbIe NeHCTBUS

Camoopranusanus:

COCTaBJIAThH IUJIaH, aJITOPUTM pElIeHUs 3a7a4M, BRIOUPATh CIIOCOO PEIICHHUS C
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTHPOBATh BAPUAHTHI PEUICHUM ¢ Y4ETOM HOBOM MH(MOPMAITUH.

CaMOKOHTPOJIb, SMOUMOHAIbHBII UHTEJJIEKT:

BJQJ€Th  HABBIKAMHM  TO3HABATEIbHONW  pediekcur KaKk  OCO3HAHUS
COBEpIIIaEMbIX JACHCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB, BIAJETh
croco0aMu CaMOMPOBEPKH, CAMOKOHTPOJS MpoIlecca M pe3ysibTaTa perieHUs
MaTeMaTU4YECKON 3aJaud; MPEIBUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh
MpU pPEUICHUU 3aJa4¥, BHOCUTh KOPPEKTUBBI B JIESITEILHOCTH Ha OCHOBE HOBBIX
00CTOSTENBCTB, JAHHBIX, HAWUJEHHBIX OIIMOOK, BBISBICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBHE pe3yJbTaTa IEJM M YCIOBUAM, OOBSCHATH MPUYUHBI
JOCTUKEHUS WIM HEJOCTHKEHHUS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOIUTh OIINOKY,
JaBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITEJILHOCTD:

MOHUMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M WHAWUBUIYATbHOMN
paboThl mTpu pemeHnH Y4eOHBIX 3a7ad, TPUHUMATh IIeib COBMECTHOU
NESATEIbHOCTH, TJIAHUPOBATh OPTaHM3AIMI0O COBMECTHOWM pPabOThI, pacmpeneisith
BHUIIBI paboOT, JIOTOBApUBAThCH, OOCYXIaTh TMPOIECC W Pe3yiabTaT paboTHI,
000011aTh MHEHMSI HECKOJIbKMX JIIOJIeH; ydacTBOBaTh B TPYMIOBBIX (QopMax
paboThl (00CYXIeHNsI, 0OMEH MHEHUM, «MO3TOBBIE IITYPMBD» U UHBIE), BBHITTOJIHSTH



CBOIO 4YacTh pabOTbl U KOOPAWHUPOBATh CBOM JEUCTBHS C JAPYTUMHU YJI€HAMHU
KOMaH/1bl, OLIEHUBATh KAYECTBO CBOETO BKJIAJa B OOIIMH MPOIYKT IO KPUTEPHUSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

IHPEAMETHBIE PE3YJIBTATDBI

K xonmy 10 kiaacca oOydaromuiics HayqIuTCs:

CBOOOZHO OIEPUPOBATh OCHOBHBIMU TOHATHUSIMH CTEPEOMETPUH TIPH
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

MPUMEHSTh AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX MPU PEIICHUU

=

reOMETPUYECKHX 3a/a4;
KJIACCU(PHUIIMPOBATh B3aMMHOE PACIOJIOKEHUE MNPAMBIX B IPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U INIOCKOCTEW B IPOCTPAHCTBE;
CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSI3aHHBIMM C YIJIAMH B
IIPOCTPAHCTBE: MEXAY IPSAMBIMM B IIPOCTPAHCTBE, MEXKAY MPAMOU U
IIJIOCKOCTBIO;

CBOOOJIHO ONEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C MHOTOTpaHHUKaMU;

=

=



=

=

B =

cBOOOZIHO pAcCMO3HAaBaTh OCHOBHBIE BHUABl MHOTOTPAaHHHUKOB (IPU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunena, Kyo);

KJIAaCCU(PUIIMPOBATh ~ MHOTOTPAaHHUKH, BHIOMpas  OCHOBAHMSA JUJIS
KJaccu(ukanuu;

CBOOOJHO  OMEpUpOBaTh MOHSATHSIMH, CBS3aHHBIMH C  CEUCHHEM

MHOTOTPaHHHUKOB TJIOCKOCTHIO;

BBITOJIHATH MMapalJIeIbHOE, IEHTPAJIIbHOE U OPTOTOHAIBHOE MPOSKTHPOBAHHUE
¢buryp Ha MIOCKOCTh, BHIIOIHATH N300pakeHus (GUryp Ha MI0CKOCTH;
CTPOHUTHh CEYEHHUS MHOTOTPAHHHUKOB PA3TUYHBIMU METOJAMH, BBIOJHATDH
(BBIHOCHBIE) TJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (HUTYP:
BHJI CBEPXY, COOKY, CHU3Y;

BBIUUCIIATH IJIOIIAN TOBEPXHOCTEN MHOIMOTPAHHUKOB (IIpU3Ma, MUpaMua),
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

CBOOOJIHO ONEPUPOBATh MOHATHUSAMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb M IUIOCKOCTh CHMMETPHH, IIEHTP, OCh W IIOCKOCTh CHUMMETPHUH
durype:;

CBOOO/IHO OMEPHUPOBATh MOHATHIMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpAMHATAaM B MTPOCTPAHCTRE;

BBITNOJIHATH IEHCTBUS HaJl BEKTOpaMy;
pelmath 3aJaud Ha JI0Ka3aTeJbCTBO MAaTEeMaTHYECKUMX OTHOIIEHUH U
HaXO0XJICHWE TEOMETPUUYECKUX BEJIMYWH, TMPUMEHSSI M3BECTHBIE METObI
IpU PElIEHUH MaTeMaTHYEeCKHUX 3ajay MOBBIIIEHHOTO U BBICOKOIO YPOBHSI

CIIOXHOCTH;
PUMEHSATH pocTenIme IpOorpamMMHbIe cpencTBa u
IIEKTPOHHOKOMMYHUKALIMOHHBIE CUCTEMBI npu peleHuu

CTEPEOMETPUYECKUX 3a/1a4;

U3BIIEKAaTh, MPEOOPa30BBIBATH M HUHTEPIPETHPOBATH HHGOPMALUIO O
IMPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MNPeICTABICHHYIO Ha
yepTexax U puCyHKax;

NPUMEHATh TOJyYeHHbIE 3HAHUS Ha TMpaKTHKE: CpaBHUBATh U
aHAJIM3UPOBAaTh PEAIBHBIE CUTYyallMH, IPUMEHATh W3YYEHHBIE MOHSATHS B
mpoliecce IMOMCKAa  pEelIeHUsT MaTeMaThudecku  c(hOpMyITUPOBAHHOU
npo0OsieMbl, MOJETUPOBATh pealbHbIE CHUTyallMM Ha SI3bIKE T€OMETPUH,
UCCJIEN0BATh ITOCTPOCHHBIE MOJEIN C HUCIIOJIb30BAHUEM I'€OMETPUUYECKHUX
NOHATUNA M TEOpeM, ammapara anreOpbl, permiarh NpakKTHUYECKue 3a7aud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;



UMETh TPEACTaBICHUS 00 OCHOBHBIX JTamax Pa3BUTHS TE€OMETPHUH Kak
COCTAaBHOM 4acTu (yHIaMEHTA Pa3BUTHUS TEXHOJIOTHH.

K kxonity 11 kiacca oOyJaromuiicss HayquTCs:
CBOOO/IHO OIEpUpPOBaTh MOHATHAMH, CBA3aHHBIMU C LMJIMHAPUYECKOH,
KOHHUYECKOW U CepuyecKoil MOBEPXHOCTSIMH, OOBSICHITH CIIOCOOBI
MOJIyYECHUS;

OIEpUpPOBAaTh MOHATHUAMH, CBSI3aHHBIMU C TEJaMU BPAIECHHS: LHJIUHIPOM,
KOHyCOM, c(pepoii u mapowm;

pacno3HaBaTh Tejla BpauleHus (UIMHIP, KOHYC, cepa U map) U OObACHATh
CHOCOOBI MOTYYEHUS TEN BPALLECHUS;

KJIaCCU(PUIIMPOBATh B3aUMHOE PaCIOJIOKEHUE CPEPBI U MIIOCKOCTH;

BBIUUCIISTh BEJIUYMHBI 3JIEMEHTOB MHOTOIPDAaHHUKOB M TeJ BpallleHus,
O0OBEMBI U TUIONIAM TOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpalICHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

=

CBOOOJHO OIEPHPOBATH TMOHATHUSMH, CBSI3aHHBIMH C KOMOWHALIUSAMU TEIN
BpallleHUsI U MHOTOTPAHHUKOB: MHOTOIPAaHHHUK, BIUCAHHBIA B cdepy U
ONMMCAHHBIA OKOJO cdepbl, chepa, BIMCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpAIllCHUS;

BBIYMCIIATh COOTHOIICHHSI MEXIY IUIOUIAAsIMU MOBEPXHOCTEH U 00BbEMAMU
IMOI00OHBIX TEN;

M300pakaTh H3y4yaeMble (QUIYphl, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIllCHUS;

U3BJIEKaTh, MHTEPIPETHUPOBATH U MPeoOpa3oBbIBATH HH(MOpPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, NpEICTaBICHHYIO Ha
yepTexax U pUCyHKax;

CBOOOIHO ONEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBITOJIHATH ONEPALMU HaJl BEKTOPaMH;

3a]1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKApTOBOM CUCTEME KOOPIMHAT;

pelaTh TeOMETPUIECKHIE 3aa4 Ha BBIYMCIICHHUE YTJIOB MEXKIY NMPSIMBIMU U
IUIOCKOCTSIMH, BBIYMCIICHUE PACCTOSIHUM OT TOYKU JI0 TJIOCKOCTH, B LEJIOM,
Ha MPUMEHEHNE BEKTOPHO-KOOPAMHATHOIO METO/Ia TIPU PEILICHUH;

CBOOOJIHO OMEpPUpPOBaTh MOHATHUSMH, CBS3aHHBIMU C JIBDKEHHEM B

MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;



[EST R )

BBITIOJIHATh M300pa)KEHUS MHOTOTPAHHUKOB ¥ T BpAIICHHUS TIPH
napajuieIbHOM — TEePeHOCEe, IEHTPATBbHOM CHMMETPHUH, 3€PKATbHON
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSMOMA, IpeoOpa3oBaHus O100us;
CTPOWTH CEUCHHUS MHOTOTPAHHMKOB WM TEJl BPAICHUS: CCUCHUS IMIIMHIpA
(mapajuienbHO U NMEPIEHIUKYJIIPHO OCH), CEUCHUsI KOHYyca (MapasuiesibHbIC
OCHOBAHHIO M TIPOXOIAIINE YePEe3 BEPIINHY ), CEUCHUS I1apa;
UCTIOJb30BaTh METOAbl TIOCTPOCHUS CEUEHHUM: METOJ CJEA0B, METOJ

=

BHYTPEHHETO IPOCKTUPOBAHMS, METOJ TMEPEHOCA CEKYyLIEH IUIOCKOCTH;
JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHUS,

OPUMEHSTh TE€OMETpUYECKUe (aKThl IS PEHICHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANOJIarallliuX HECKOJIBKO IIArOB PEMIEHUS, €CIU YCIOBHUSA
MIPUMEHEHHUS 3a/1aHbI B SIBHOM U HESIBHOU (hopme;

=

pemars 3aJadu Ha A0Ka3aTCJIbCTBO MATCMATHUUYCCKUX OTHOLICHUM WU
HaXO0XKACHUC I'COMCTPUUCCKUX BCIIMYHH,

=

MPUMEHSTh MPOrpaMMHBIE CPEACTBA M 3JEKTPOHHO-KOMMYHUKAIIMOHHBIC

CUCTEMBI [IPU PEIICHUN CTEPEOMETPUUECKUX 3a/aY;

MIPUMEHSATH MOJIyYEHHbIE 3HaHUS HA MPAKTUKE: CPaBHUBATH, aHAJIU3UPOBATH
U OLCHHUBATh peajbHbIE CUTYyallUW, NPUMEHSATh HU3YYEHHBIC MOHSATHUS,
TEOpPEMBbI, CBONCTBA B TMpOIECCE TOMCKA PEIICHUs MaTeMaTHUYEeCKU
chopMyIHMPOBAaHHON MPOOIEMBI, MOJEIUPOBATh PEaJbHBIC CUTYallMU Ha
A3bIKE TEOMETPHH, UCCIEA0BATh TOCTPOCHHBIE MOJAENH C HUCIOJIb30BAHHEM
FeOMETPUYECKUX TIOHSATUM W TeopeM, arnmapara aireOpnl, pemniaTh
MPAaKTUYECKUE 3a7auyM, CBS3AaHHBIE C HAXOXKICHHEM T€OMETPUUYECKUX
BEJINYUH,;

UMETh TIPEJICTABJICHUS] 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPHUH Kak

COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBanue paszgenoB u | KoaudectBo yacos DJIEKTPOHHbBIE
n/m, TeM NPOrpaMMbl (uudpossbie)
Bcero Kontposbusbie | Ilpakrnueckue o0pa3oBaTebHbIE
padoTbI padoThbI pecypcbl
1 Beenenue B ctepeoMeTpuio 23 1 0
BzaumHoe pacnionoxxenue
2 IPSIMBIX B IPOCTPAHCTBE 6 1 0
[TapamienbHOCTE NPAMBIX U
3 IJIOCKOCTEN B IMIPOCTPAHCTBE 8 0 0
[lepneHIUKyYISIPHOCTD MPSAMBIX
4 U TUIOCKOCTEH B MPOCTPAHCTBE 25 0 0
5 VYribl ¥ paccTosiHUS 16 1 0
6 MHororpaHHUKH 7 1 0
7 Bekrops! B mpocTpaHCcTBe 12 1 0
[ToBTOpeHme, 0600IIEHNE 1
8 CUCTEMATH3aLMsl 3HAHUM. 5 2 0
['omoBast KOHTpoOJIbHASI paboTa
OBIEE KOJIMYECTBO YACOB
I10 [IPOrPAMME 102 6 0

11 KITACC




Ne ni/m HaumeHoBaHue pa3iesioB M TeM Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
NMPOrpamMMbl (undposbie)
Bcero Kontposbubie | IIpakTuueckne | ofpasoBaresibHbIe
padoThI padoThI pecypcbl
1 AHanuTuveckas TeOMeTpHs 15 1 0
[ToBTOpeHUE, 0600IICHNE 1
2 cUCTeMaTU3alus 3HaHUI 15 1 0
OO0BEM MHOTOTpaHHUKA 17 1
3 Temna Bpamenus 24 1 0
[Tnomany moBepXHOCTH U 0OBEMBI
5 KpPYIJIBIX T€l 9 1 0
6 JBrokeHUs 5 1 0
[ToBTOpEeHue, 06001IeHNE 1
7 cucreMaTtu3anus 3HaHuil. ['onoBas 17 2 0
KOHTpOJIbHas paboTa
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0
IMOYPOYHOE ININTAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KounyecTBo 4yacoB Hara DJIeKTPOHHbIE




n/n

Bcero

KonTpoabubie
padoThI

IpakTuyeckue
padoThI

U3y4eHust

uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OcHoOBHBIE TIpaBUIIa U300pAKEHHUS HA
PHUCYHKE IJIIOCKOCTH, MapaljiesIbHbIX
IPSIMBIX (OTPE3KOB), CEPEAUHBI OTPE3KA

.09.25

[ToHsTHS CTEpEeOMETpHH: TOUKA, PsMas,
IUIOCKOCTh, MPOCTpaHCcTBO. OCHOBHBIE
npaBuiIa N300paKEHUS Ha PUCYHKE
TUTOCKOCTH, MApAILICIIbHBIX TIPSIMBIX
(OTpe3KOB), cepeaAHBI OTPE3Ka

.09.25

Ilonstus: MepeCCKaromuecs 1miI0OCKOCTH,
NnepeceKkarommecsa npAamaa 1 rmiIOCKOCTb,
MOJIYIIPOCTPAHCTBO

.09.25

[TonsTus: MepeceKkaromuecs miI0CKOCTH,
nepecekarommecsa npamasa 1 rmiI0CKOCTb,
MOJIYIIPOCTPAHCTBO

.09.25

MHororpaHHUKH, U300paKeHIEe
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 0OBEKTOB

.09.25

MHororpaHHuKH, H300paKeHHE
MPOCTEHIINUX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00HEKTOB

.09.25

AxcuoMsl CTCPCOMCTPHUU U IICPBLIC

.09.25




CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBUS U3 HUX

.09.25

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
cnenctBus U3 HuX. CriocoObl 3a/1aHus
IPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHus NPSIMBIX U TUIOCKOCTEH

.09.25

10

H300pakeHne ceueHui mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 uX
p€opa. M3o0pakeHne nepeceueHus
MOJYYCHHBIX TUIOCKOCTEH. PackpaniBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMU

.09.25

11

N306paxkenue ceueHnii nupamubl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIAT Uepe3 X
pé6pa. N3o0paxeHue nepeceueHus
MIOJIY4EHHBIX IJI0CKOCTEeN. PackpammBanue
MIOCTPOEHHBIX CEYEHUN Pa3HBIMU IIBETAMU

.09.25

12

N3o06paxkenue ceueHunit nupamuabl, Kyoa u
MPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX
pEbpa. N3o0paxkeHue nepecedeHus
HOJYYEeHHBIX IIIOCKOCTe!. PackparimBanue
MOCTPOCHHBIX CEUECHHUH Pa3HBIMH LIBETAMH

.09.25

13

N3o0pakenue ceueHuil mupaMu/ipl, Kyoa u
MPU3MBI, KOTOPBIE MIPOXOIST Yepe3 X
pEbpa. N3o0paskeHue nepecedeHus
MOJYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH

.10.25




14

Mertoa cnefoB st TOCTPOSHUS CeUEHUN

10.25

15

Mertopa cieoB Uit HOCTPOCHUS CEUCHHIH.
CBolicTBa nIepece4eHnil MPSIMBbIX U
IIJIOCKOCTEMN

10.25

16

Mertopa cieoB Uit HOCTPOCHUS CEUCHUI.
CBolicTBa niepece4eHnil MpsIMbIX U
IUIOCKOCTER

10.25

17

[TocTpoenue ceuenuii B nupamue, Kyoe mno
TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOCHUS

10.25

18

[TocTpoenue ceuenuii B nupamue, Kyoe mno
TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOCHUS

10.25

19

[TocTpoenue ceuenunii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

10.25

20

[TocTpoenue ceuenuit B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

.10.25

21

[ToBTropenue nnanumerpuu: Teopema o
PONOPLUMOHANIBHBIX oTpe3kax. [logoOue
TPEYroJbHUKOB

10.25




22

[ToBTOpenue mianumerpun: Teopema
Menenas. Pacuersl B ceueHUSIX Ha
BBIHOCHBIX 4YepTexxax. Mcropus pa3Butus
IUTAHUMETPHUH U CTEPEOMETPUU

10.25

23

KonTpoasHas padora "AKcHOMBI
p p
crepeomerpuun. Ceuenus"

10.25

24

B3anMHOE pacnosiokeHue NpsiMbIX B

npoctpancTBe. CKpeluBaroyecs npsmsle.

[Ipu3Haky CKpeIMBAOMIMXCS PSMBIX.
[TapamienbHbIe IpsIMBIE B IPOCTPAHCTBE

10.25

25

Teopema o0 CynieCTBOBaHMM U
€MHCTBEHHOCTH NPSIMOi1 NapaljIeIbHON
JAHHOM MPSMOM, IPOXOAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JICKAILEH Ha JaHHON
npsMoi. JleMMa o nepecedeHun
NapajuIeIbHbIX MPSAMBIX INIOCKOCTBIO

11.25

26

[TapamienpHOCTB TpeX NpsiMbIX. Teopema o
TpEX nmapajuleIbHBIX NpAMbIX. Teopema o
CKPEIIMBAIOIINXCS TPAMBIX

11.25

27

[TapannenbHOE TPOEKTHPOBAHUE.
OCHOBHBIE CBOMCTBA NapajlIeIbHOTO
npoekTupoBaHus. M300pakeHne pa3HbIX
¢buryp B napajienbHON NPOEKIUU

11.25




28

[lenTpanbHas NpoeKIusi. Yo ¢
COHAIIPaBJICHHBIMHU CTOPOHAMU. YTOII
MEX1y MPSIMbIMHU

11.25

29

3&,[[3‘11/1 Ha J0Ka3aTCJIbCTBO U
Hcciaea0BaHUuEC, CBA3aHHBIC C
PacCioIOKECHUEM IIPAMBIX B IIPOCTPAHCTBE

11.25

30

[ToHsTHS: MapamIeIbHOCTh MPSIMON 1
IUIOCKOCTH B mpocTpaHcTse. [Ipu3nak
napauIeTbHOCTU MPSIMON U TUIOCKOCTH.

11.25

CaolicTBa napauieaIbHOCTU IPSIMON U
IUIOCKOCTH

31

FeOMeTpI/I‘-IGCKI/Ie 3a1a4y Ha BBIYUCIICHUC U
JI0Ka3aTeNbCTBO, CBSI3AHHBIC C
NnapajaCJIbHOCTBIO MMPAMBIX U IIOCKOCTEH B
POCTPAHCTBE

11.25

32

[TocTpoenue ceuenus, MPOXOISIIETO Yepes3
JTAHHYIO TIPSIMYIO Ha YePTEkKe U
MapajuIeIbHOTO IPYyrou npsamoi. Pacuér
OTHOULIEHUU

11.25

33

[TapannenbHas npoekuys, IpUMEHEHUE A5
MIOCTPOCHMS ceueHu Kyba u
napayuienenunena. CpoiicTsa
napauleJenune1a u Ipu3Mbl

11.25

34

HapaJ'IJ'ICJIBHBIe IIJIOCKOCTH. HpI/I3HaKI/I
NnapajiiCJIbHOCTH ABYX ILIOCKOCTEH

11.25




35

Teopema o napamienbHOCTH U
€AMHCTBEHHOCTH IJIOCKOCTH, MPOXOAsIIEH
yepe3 TOUKY, He MPUHAAIEKAIYIO TaHHOM
IJIOCKOCTH U CJIEICTBUS U3 HEE

11.25

36

CBolicTBa napauiesIbHBIX INTIOCKOCTEH: O
napajuieIbHOCTH NPSIMBIX NIEPECEUCHUSI PU
MEPECCUCHHH JIBYX MapaJlIeIbHBIX
MIJIOCKOCTEH TpeThei

11.25

37

CaolicTBa napasieabHbIX MIIOCKOCTEN: 00
OTpe3Kax MmapauieIbHbIX MPSIMBIX,
3aKITIOUEHHBIX MEXKTY MapajuieIbHbIMUA
MJIOCKOCTSIMU; O TIEPECEYCHUU TIPSIMOI C
JIBYMSI TTapaJIeTbHBIMU TIOCKOCTSIMHU

12.25

38

[ToBropenue: Teopema [Tudaropa Ha
IJIOCKOCTH

12.25

39

HOBTOpCHI/IeZ TPUTOHOMCTPUS
MpAMOYTOJIBHOT'O TPCYTI'OJIbHUKA

12.25

40

CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napaJsenenuneaa

12.25

41

Boruncnenue IMH OTPE3KOB B KyOe U
MPSIMOYTOJIBHOM MapajuieJIenumnesie

12.25

42

[IeprieHAUKYIAPHOCTD NPAMOU U
mockocTy. [IpusHak nepnesauKyJIsspHOCTH
IIPSIMOM U INIOCKOCTH

12.25




[leprieHAMKYIASIPHOCTD NPAMOUN U
iockocTH. [Ipu3Hak nepneHImKyIspHOCTH

43 IPSAMOM U TIOCKOCTH 12.25
Teopema o cyliecTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOAILECH

44 yepe3 TOUKY IPOCTPAHCTBA U 12.25
HEepHEHIUKYIAPHOM K MJIOCKOCTH
[TnockocT U nepreHANKYIIpHbIE UM

45 npsIMble B MHOT'OIpaHHHUKaX 1225
[TnockocT U nepreHNKYIIpHbIE UM

46 psIMble B MHOT'OI'paHHHMKaX 1225
[TepnieHMKYNIAp U HAKIOHHAS.

47 [TocTpoeHue nepneHuKyIsApa U3 TOYKU Ha 12.25
IpSAMYIO

48 [TepieHauKyIIAp ¥ HAKJIIOHHAS. 12.25
[TocTpoeHue neprneHAuKyIIsIpa u3 TOYKA Ha
IPSIMYIO
TeopeMa o0 TpEX nepHeHANKYIApax

49 .01.26
(mpsimast U oOpatHas)
Teopema o Tp€x mepneHAUKYISIpax

50 .01.26
(mpsimast U oOpaTHas)
VYTom MeX Ty CKpeIMBAOIIUMUCS MPSIMBIMU

51 .01.26




[Touck neprneHANKYISIPHBIX MPSMBIX C

52 IIOMOUIBIO NEPIEHANKYIIIPHBIX INIOCKOCTEN 01.26
53 OproroHajabHOE MPOESKTUPOBAHKE .01.26
[TocTpoenue ceueHuit kyoa, MpU3MBI,
54 IIPABWJIBHOM MUPaMUIBI C TIOMOIIBIO 01.26
OpPTOTrOHAJILHOU MPOEKINH
[TocTpoenue ceuenuii Kyoa, mpU3MBl,
55 IIPABWJIBHOM MUPaMU/IBI C IOMOIIBIO 01.26
OpPTOTrOHAJILHOU MPOEKLINH
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO
56 miockocTy. [Imockoctu cummerpuil B 01.26
MHOTOTpaHHHUKaX
. [Tpu3Hak neprneHuKyIIpHOCTU IPSIMON U 0126
5 IUIOCKOCTH KakK CJIEJICTBUE CUMMETPUH o
8 IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér 01.26
5 paccTosTHUM OT TOYKHU J0 IUNIOCKOCTH o
9 IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér 01.26
5 paccTOsTHUM OT TOYKHU A0 IUNIOCKOCTH o
60 Crnoco0bl OIYCTUTh NEPIEHAUKYISPBI: .02.26
CUMMETpHUS, CABUT TOYKHU IO MapaijiesIbHON
IpSAMOi
CnBur no HenapauieabHON IPSIMOH,
61 .02.26

WU3MEHEHUE PACCTOSHUN




62

KoHnTtposnbhas pabora "B3aumHoe
pacroIokeHue MPSMBIX U MIIOCKOCTE! B
npocTpaHcTse"

.02.26

63

[ToBTOpEHME: yron Mexay NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHUSI B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

.02.26

64

[ToBTOpEHMeE: yroma Mexay
CKPELIMBAIOIMMUCS MIPSIMBIMU B
IIPOCTPAHCTBE

.02.26

65

FGOMeTpI/I‘IeCKI/Ie MCTObI BBIYUCIICHUA YyIJIa
MCXKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

.02.26

66

JIByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPaHHOI'O yIjia

.02.26

67

[lepnenaukynspusie miockoctn. CBONCTBA
B3aUMHO MEPIEHAUKYISPHBIX MJIOCKOCTEHN

.02.26

68

[Tpu3Hak neprneHuKyJIIpHOCTH
IIJIOCKOCTEH; TEOpeMa O NpsMOK
MEePECEUCHUS ABYX MIOCKOCTEN
NEPIEHAUKYIISIPHBIX TPEThEH INTIOCKOCTH

.02.26

69

[TpstmoyToNbHBIN Napaienenumnen; Kyo;
WU3MEPEHMs], CBOMCTBA MPAMOYTOJIBHOTO
napajuleenune1a

.02.26

70

TeopeMa 0 rMaroHany NpSMOYTOIBHOTO

.02.26




napajejenuieaa u CJICaACTBUC U3 Hee

.02.26

71

CrepeomeTpruecKue U MpUKIaJIHbIC
3a/1a4¥, CBSI3aHHBIC CO B3AaMMHBIM
PAcIIONIOKEHHEM IIPSMBIX M IJIOCKOCTH

.02.26

72

HOBTOpCHI/ICZ CKpCIIUBAOIIHECA IIPSAMBIC,
napaajaCiIbHbIC IIJIOCKOCTU B CTAaHAAPTHBIX
MHOTI'OI'paHHHUKax

.03.26

73

[Tapa napaynenbHbIX IJIOCKOCTEN Ha
CKPEIIMBAIOIINXCS IPAMBIX, PACCTOSIHUE
MEX1y CKPELUBAIOLIUMUCS IPSIMbIMU B
IPOCTBIX CUTYaIUSIX

.03.26

74

PaccrosiHue oT TOUkH 710 IIJIOCKOCTH,
pacCToAHUC OT HpﬂMOﬁ J0 IINIOCKOCTH

.03.26

75

Brluncnenue paccTosHUN MEXTY
CKPELIMBAIOIMMHUCS IPSIMBIMU C IIOMOIIBIO
NEPNEHAUKYJISIPHON IIIIOCKOCTH

.03.26

76

Tpé€XrpaHHslid yroi, HepaBeHCTBA s
TpexrpaHHbIx yrios. Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO yIJia

.03.26

77

DneMeHTHI chepUIeCcKOil TeOMETPUH:
reo/Ie3NYeCcKre JMHUU Ha 3emiie

.03.26

78

KonTtponbnas padota "Yribl u paccTossHus"

.03.26

79

Cucremaruzanus 3HaHUN "MHOTOrpaHHUK
U €T0 JIEMEHTHI"

.03.26




IInpamua. Bunael nupamun. IpaBunsHas

80 rupaMma .03.26
[Tpusma. Ilpsimast 1 HaKIIOHHASI TPU3MBI.
81 I .03.26
paBUJIbHAS ITPU3Ma
[Ipssmoit napaiienenunes, NpsMOyroabHbIN
82 .04.26
napaiesienumes, Kyo
Beinykisle MHOrorpanHuku. Teopema
83 i .04.26
niepa
Brimykisie MHOTOTpanHuKH. Teopema
84 Oiinepa. [IpaBunbHbIE U NOTYTIPAaBUIIbHBIE 04.26
MHOTOTPaHHHUKH
.04.26
85 KonTtponpHas padora "MHuororpanHUKT"
ITonsATHE BEKTOpA HA IUIOCKOCTH U B .04.26
86 POCTPaHCTBE
.04.26
87 CymMma BEKTOpOB
.04.26
88 Pa3nocTh BekTOpOB
.04.26
89 [IpaBuno napamnenenunena
.04.26
90 YMHOK€HNE BEKTOpa Ha YNCIIO0




Paznoxenne BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHOM MIIOCKOCTH 1 04.26
92 CKaJspHOE TIPOU3BEICHHE 1 0426
93 E;Lipi;zilzzzeyma MEXy BEKTOpaMH B 1 05.26
94 [Ipocreiimme 3aqaun ¢ BEKTOpaMu 1 .05.26
95 [Ipocreiimue 3a1aun ¢ BEKTOpaMHU 1 .05.26
96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 .05.26
97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 .05.26
98 ['omoBast KOHTpoOsIbHAS paboTa 1 .05.26
99 ['omoBast KOHTpoOJsIbHAS paboTa 1 .05.26
100 O00011IeHNE U CUCTEMATU3AIHS 3HAHUN 1 .05.26
101 O00011IeHNE U CUCTEMATU3AIHs 3HAHUN 1 .05.26
102 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 1 .05.26
OBUIEE KOJIMYECTBO YACOB 10 102

[TPOT'PAMME




11 KIIACC

Nen/m | Tema ypoka KounyecTBO 4acoB Hara DJIeKTPOHHbIE
u3ydyeHus: | HU(PpPOBbIE
Bcero Konrtpoabsnbie | IIpakTnueckue Y bp
oOpa3oBaTe/ibHbIE
padoTshI padoThbI
pecypcsl
1 IToBTOpenue Tembl "KoopiuHaTel BEeKTOpa Ha i 09.25
IJIOCKOCTH U B IPOCTpaHCTBE" R
5 [ToBTOpenue Temsl "CkansgspHoe L 09.25
MPOMU3BEJCHNE BEKTOPOB" R
3 [ToBTOpenue Temsl "Bpruncienue yria i 09.25
MEXy BEKTOpaMH B IpOCTpaHCTBE" R
4 [ToBTOpEeHME TeMbl Y paBHEHHE IPSIMOM, L 09.25
MPOXO/SIIEH yepe3 ABE TOUKH" R
YpaBHEHME MIIIOCKOCTH, HOPMaJlb, YPABHEHHE
5) 1 .09.25
IUIOCKOCTH B OTPE3Kax
YpaBHEHME IIIOCKOCTH, HOPMaJlb, YPABHEHHE
6 1 .09.25
IUIOCKOCTH B OTPE3Kax
7 BexTopHoe npounssenenne 1 .09.25
8 JIuHeliHbIC HEPABEHCTBA, JIMHEWHOE 1 09.25
IPOrpaMMHUPOBAHUE R
JIuHeliHbIC HEPABEHCTBA, JIMHEWHOE
9 1 .09.25

IpOorpaMMHUpPOBaHUE




AHanUTHYECKHUE METO/IbI pacuéTa yria

10 MEXy NMPSMBIMHA B MHOT'OTpaHHUKAX 09.25
1 AHaMTHYECKHE METO/IbI pacyéTa yria 09.2
MEXY IJIOCKOCTSIMHA B MHOTOTpaHHUKAX 09.25
19 dopmylia pacCTOSHUSA OT TOUKHU 10 5
MJIOCKOCTH B KOOPJIMHATAX 09.25
r Haxoxnenne paccTostHUi OT TOYKHU 710
TUIOCKOCTH B KyOe 10.25
14 Haxoxnenue paccTostHUM OT TOYKHU 710
MJIOCKOCTH B TIPABUJILHOW MUPAMU/IE 10.25
15 KonTtponpsHas pabora "AHanutudeckas
reomerpus” .10.25
16 CeueHust MHOTOTPAHHUKOB: CTaH/apTHHIE
MHOTOTPaHHUKH 10.25
17 CeueHust MHOTOTPAHHUKOB: METO/T CJIEJIOB .10.25
CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE
18 MIJIOCKOCTH, TIEPECEUEHUS TIPSIMBIX U 10.25
IUIOCKOCTEH
[TapannensHbIe PSAMBIE U TIIIOCKOCTH:
19 .10.25
napasuieIbHbIe CEUCHUS
[TapannenpHbIe MPSIMBIC U TIJIOCKOCTH:
20 . . .10.25
pacy€T OTHOIICHUI
[TapannenpHbIe MPSMBIE U TIIIOCKOCTH: YTJIbI
21 .10.25

MEXIY CKPEIUBAIIMMUCS PSIMBIMU




22

[leprieHquKyNIApHBIE TPSIMbIE U TNIOCKOCTHU:

CTaHJApTHBIE IIapbl NEPIECHIUKYIIAPHBIX
IIJIOCKOCTEN U NPSIMBIX, CAMMETPUH
MHOI'OIPAaHHUKOB

.10.25

23

[leprieHquKyNIApHBIE TPSIMbIE U TIIOCKOCTHU:

TeopeMa O TPeX MepIeHIUKYIsIpax

.10.25

24

[leprieHquKyNIApHBIE IPSIMbIE U TNIOCKOCTHU:

.10.25

BBIYUCJICHUA OJIMH B MHOI'OI'PAaHHHUKAX

25

HOBTOpCHI/IeZ rjaomaand MHOTOYT'OJIbHUKOB,
bopMyIIBI IS TUTOIIACH, COOOpaXKeHUs
noooust

11.25

26

HOBTOpCHI/IGZ rjaomaand MHOTOYT'OJIbHUKOB,
bopMyIIBI IS TUTOIIAICH, COOOpaKeHUS
mogoous

11.25

27

HOBTOpeHI/ICI mjIomaanu MHOIOyroJibHUKOB,
bopMyIIBI IS TUTOIIACH, COOOpaXKeHUS
mogoous

11.25

28

[Tnomaau cedeHnit MHOTOTPaHHUKOB:
TUTOIIAAN MTOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKEeHUS O 100Mst

11.25

29

[Tnomany ceueHnit MHOTOTPaHHUKOB:
TUTOIIAH TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEeHUS 1O 100Mst

11.25




KoHntposbnas padota "[loBTopenue:

30 " 11.25
MHOTOTPAaHHUKH, CEYCHUSI MHOTOIPAHHUKOB
O0BEM Tema. O6beM IPSIMOYTOJILHOTO

31 11.25
napasuiesienuiena

3 3amaun 00 yaABOCHUH Ky0Oa, 0 KBaaApaType 1105
Ky0a; 0 TPUCEKIUH yIia o
CrepeoMeTprYECKHE 3a/1a4i, CBSI3aHHBIE C

33 00BEMOM MPSAMOYTOJILHOTO 11.25
napasuiesienuiena

34 [IpuknagHbie 3a1a4u, CBSI3aHHBIE C 1105
BBIUKCIICHHEM 00BbEMA MPSIMOYTOJILHOTO o
napasuiesienuIena

35 O0BEM psIMON TIPU3MEI 11.25

36 CrepeomeTpuyiecKue 3a1a4uu, CBI3aHHBIC C 112
BBIUHCJIEHHEM 00BEMOB IPSIMOMN IPU3MBI 11.25

37 [Ipukiagueie 3a7a4n, CBsI3aHHBIE C 00BEMOM 19
MPSAMON MPU3MBI 12.25
Brruucnenue 00EMOB TEJ C TOMOIIBIO

38 onpenenéHHoro uaTerpaiga. Oobém 12.25
HAaKJIOHHOM NMPU3MBI
Brruncnenue 00EMOB T C ITOMOIIIBIO

39 onpenenéHHoro uuatTerpaiga. Oobém 12.25

ImUupaMuabl




®dopmyna o0bEMa nupamuel. OTHOIIICHUE

40 00bEMOB IMUPAMHU/T C OOLITUM yTIIOM 12.25
®dopmyna o0bEMa mupamuael. OTHOIIICHUE

o 00bEMOB MUPAMHU/T C OOLITUM yTIIOM 12.25
CrepeomMeTpriecKue 3a/1a4H, CBI3aHHBIC C

42 00BbEMaMK HAKJIOHHOW MTPU3MBI 12.25
CrepeoMeTprYECKHUE 3a/1a4H, CBI3aHHBIC C

43 00BbEMaMK TUPAMHUIBI 12.25
[Tpuknagueie 3agaun 1mo Teme "OO0bEMBI TEN",

44 CBSI3aHHBIE C 00BEMOM HAKJIOHHOW MPU3MBI 12.25
[Tpuknagueie 3agaun 1mo Teme "OO0bEMBI TEN",

45 CBSI3aHHBIE C 00BEMOM MTUPAMUIBI 12.25
[Tpumenenue o6bEMOB. Boruncnenue

46 PacCTOSIHUS A0 MIOCKOCTH 12.25
Kontponbnas padota "O0bEM

ar MHOTOTrpaHHHKaA" 12.25
[unusaapudeckas TOBEPXHOCTb,

48 00pa3yromue NUJINHIPUIECKON MOBEPXHOCTH 12.25

49 Humuaap. [IpsMoit KpyroBod HUIMHAP. 0126
[Tmomaar MOBEPXHOCTH NWJIMHIPA o
Konnueckasi moBepXHOCTh, 00pa3yroIue

50 ’ .01.26

KOHHYECKOU rmoBepxHocTh. Konyc




Ceuenune KOHYCa IINIOCKOCTBIO,

ol napauieIbHON MJI0OCKOCTH OCHOBAHUS 01.26
5 Yceu€Hnsriii konyc. M300pakeHrne KOHYCOB 1 01.26
5 yCeuEHHBIX KOHYCOB o
3 [Tnomaas 60KOBOM MOBEPXHOCTH M IOJTHOM 01.26
5 MOBEPXHOCTU KOHYCa o
A [Tnomans 60KOBOM MOBEPXHOCTH U MOJHOMN 0126
5 MOBEPXHOCTH KOHYCa o
CrepeoMeTpuueckue 3aauu Ha
55 JI0Ka3aTeNbCTBO U BBIYUCIICHUE, 01.26
MOCTPOCHUEM CEUCHUN IIUIMHIPA, KOHYCa
CrepeoMeTpuueckue 3aa4u Ha
56 JI0KA3aTeNbCTBO U BBIYUCIICHUE, 01.26
MOCTPOEHUEM CEUEHUH UINH/PA, KOHyca
. [IpuknagHeie 3aa4n, CBSI3aHHbBIE C 0126
5 [UIHHIPOM o
3 [IpuknagHbie 3aa4n, CBSI3aHHbBIE C 0126
5 [UIHHIPOM o
59 Cdepa u map .01.26
[Tepecedenne cdepsl U mapa ¢ MI0CKOCTHIO.
60 Kacanwne mapa u cdepsl miaockoctsio. Bua u 02.26

n300paxeHue mapa




[lepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.

61 Kacanue mapa u chepsl mockoctsio. Bun u 02.26
n300pakeHHE 1mapa

62 Ypasuenue chepsl. [Lnomans chepsl u e€ 02.26
yacreu e

63 Cummetpus chepsl U mapa .02.26
CrepeoMeTpuueckue 3aauu Ha
JTI0KA3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC

64 co cepoii u mapom, TOCTPOCHUEM UX 02.26
CEYEHUH TIIOCKOCTHIO
CrepeoMeTpuueckue 3aa4u Ha
JTI0KA3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC

65 co cepoii U mapom, MOCTPOCHUEM UX 02.26
CEYEHUH TIOCKOCTHIO

66 [Tpuxnanueie 3a1a4n, CBI3aHHBIE CO chepoit 02.26
U I1apoM e
[ToBTOpEHME: OKPYKHOCTH Ha TIOCKOCTH,

67 BBIUMCJICHHSI B OKPY>KHOCTH, CTaHJAapTHBIE 02.26
noxoous

68 Paznuunbie KOMOMHALINY TEI BpaIlleHUs U 02.26
MHOTOTPaHHUKOB e

69 3anauu o Teme "Tena v MOBEPXHOCTH 02.26
BpauieHus" e
3anaun o teme "Tena ¥ MOBEPXHOCTH .02.26

0 BparnieHus" .02.26




71

KoHnTtposnbHast padota "Tena u moBepxHOCTH
BpaieHus"

.02.26

72

O0BeEM munuHapa. Teopema 06 00bEME
IPSIMOTO ITUJIHH]IPA

.03.26

73

Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO
onpenenéHHoro uaTerpaiga. OobpéM KoHyca

.03.26

74

[Tnommaay 60KOBO 1 TOTHOM MOBEPXHOCTH
KOHYycCa

.03.26

75

CrepeoMeTpUueCcKUe 3aJa4l, CBA3aHHbIE C
BBIYHCIICHHEM 00BEMOB IIMIIMH/IPA, KOHYCA

.03.26

76

[Tpuknanueie 3apa4un mo Teme "OO0bEMBI U
TJIOIA U TTIOBEPXHOCTEH Tet"

.03.26

77

O06béM mapa u mapoBoro cexkropa. Teopema
00 00béme mapa. [lnomans chepsl.
CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB I11apa, IIapoBOTO
CerMEHTa U MAapOBOT0 CEKTOPa

.03.26

78

[Tpuknanueie 3agaun mo teme "OO0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM IIapa U TUIOMIAJIBIO
cdepsl. COOTHOIIEHUS MEXKTY TIIOMIAASIMH
MOBEPXHOCTEH M 00bEMaMU TTOIOOHBIX TE

.03.26

79

[Tomo6HbBIE Tena B MPOCTPAHCTBE.
N3menenne 06bEMa mpu Mo 100Uu.
CrepeoMeTpHUECKHE 3a]1a4H, CBSI3aHHBIE C

.03.26




BBIUKCJICHHEM 00BEMOB Tel U IUIOMIAeH
MOBEPXHOCTEH

80

Kontponbnas padota "[lnomann
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"

.03.26

81

JBmxenus npoctpancTBa. OToOpakeHusl.
JBuxenust u paBeHCTBO (uryp. OOrmme
CBOMCTBA JBHKCHUI

.03.26

82

Buap! nBrkeHni: mapauiebHbIN IEPEHOC,
[EHTpaJIbHAsl CHMMETPHS, 3epKaJIbHAS
CUMMETPHUS, TOBOPOT BOKPYT MPSAMOit

.04.26

83

[IpeoOpazoBanus nomoowus. [Ipsmas u chepa
Ditnepa

.04.26

84

FGOMeTpI/I‘IeCKI/Ie 3a/la4d Ha IPUMCHCHUC
JABHXXCHUA

.04.26

85

Konrtpomnbnas padota "BekTops! B
npocTpaHcTae”

.04.26

86

Ob6o6uaroree noropenue 11 noHsATUi U
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cucreMaTtu3anus 3Hanuil: "[lapaniensHocTh
OPSMBIX M IJIOCKOCTEHN B MpocTpaHcTBe"

.04.26

87

Ob6o6maromee noropenue 11 noHsATHi 1
MeTO10B Kypca reomerpun 10—-11 knaccos,
cucreMarusanus 3HaHui: "BekTopsl B
npocTpaHcTse"

.04.26




88

O6o6maromee moBropeHue 11 moHsTHI 1
MeTOJI0B Kypca reometpun 10—11 knaccos,
cucTemMaTu3anus 3HaHuil: "BekTopsl B

.04.26

npocTpaHcTse”

89

Ob6o6maromee noropenue 11 noHsATH 1
MeTo10B Kypca reomerpuu 10—-11 kmnaccos,
cucremarusanus 3HaHuii: "OobeM
MHOTOTrpaHHHKaA"

.04.26

90

Ob6o6maromee noBropenue 11 moHsTHH 1
MeTo10B Kypca reomerpuu 10-11 kmnaccos,
cucremarusanus 3HaHuii: "OobeM
MHOTOTrpaHHHKaA"

.04.26

91

O6o06matomiee moBTopenue 11 mouHsTHii u
MeTo10B Kypca reomerpun 10—11 kmnaccos,
cucreMaTusanus 3Hanui: "Ilmomann
MOBEPXHOCTU U 00BEMBI KPYTJIbIX Ten"

.04.26

92

O6o06matomiee moBTopenue 11 moHsTHi 1
MeTo10B Kypca reometpun 10—11 knaccos,
cucreMaTtu3anus 3Hanuil: "Ilnomann
MOBEPXHOCTU M 00BEMBI KPYTJIbIX Tel"

.04.26

93

['ogoBas koHTpoOIBHAS paboTa

.05.26

94

['omoBast KOHTpoOJIbHASI paboTa

.05.26

95

[ToBTOpEHHE, 0000IIEHNE U CUCTEMATHU3AIIHS
3HAaHUH

.05.26




96

HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAyKH
U e€ poJib B Pa3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

.05.26

97

HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAYKH
U e€ poJib B Pa3BUTHH COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

.05.26

98

Hcropust pa3BUTHS CTEPEOMETPUM KAK HAYKH
U €€ pOJIb B Pa3BUTHUH COBPEMEHHBIX
VHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

.05.26

99

Hcropus pa3BUTHS CTEPEOMETPUM KAK HAYKH
U €€ pOJIb B Pa3BUTHUH COBPEMEHHBIX
VHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

.05.26

100

Hcropust pa3BUTHS CTEPEOMETPUH KAK HAYKH
1 €€ pOJIb B Pa3BUTHUH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHIA

.05.26

101

HcTopus pazBuUTHS CTEPEOMETPUM KAK HAYKH
U €€ pOJIb B Pa3BUTHUH COBPEMEHHBIX
VHKEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

.05.26

102

HcTopust pazBUTHS CTEPEOMETPUH KaK HAYKH
U €€ pOJIb B Pa3BUTHUH COBPEMEHHBIX
VH)XEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

.05.26

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHON

INPOI'PAMMBI
10 KJIACC
Kon
NPOBepPsIeMOro IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMBbl CpeiHero o0mero
pesyiabTaTa o0pa3zoBaHus
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
7.2 [TprMeHATh aKCHOMBI CTEPEOMETPUHU U CIECICTBUS U3 HUX IIPU PELICHUH T€OMETPUUYECKHX 3a1a4
7.3 OnepupoBaTh MOHATUAMU: 1APAJUIETBHOCTD U MEPIEHIUKYIPHOCTD IPSMBIX U IUIOCKOCTEH
7.4 KinaccugunupoBars B3aMMHOE pacioioKeHNE MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE
25 OnepupoBaTh NOHSTHUSIMU: JABYIPAaHHBIM yroji, TpaHU JBYTPAHHOTO yIja, pedpo ABYTpaHHOIO YIJa, JUHEHHBIA yrou
: JBYTPaHHOIO yTija, FpagyCcHas Mepa JBYTpaHHOIo yria
- OnepupoBaTb MOHATUSMHU: MHOTOIPAHHUK, BBINYKJIBIM M HEBBINYKJIbI MHOTOTPAHHUK, 3JIEMEHTHl MHOTOTPaHHHKA,
: MPABWJIbHBIN MHOTOI'paHHUK
1.7 Pacnio3naBaTh OCHOBHBIE BHIbI MHOTOIPAHHUKOB (TTUPAMH/Ia, IPU3Ma, IPSMOYTOJIBHBIN MMapajuieNenume, Kyo)
28 KnaccudunupoBaTb MHOTOIpaHHMKH, BbIOMpas OCHOBaHUS I KJIAacCHPUKAIMU  (BBIOYKIbIE M HEBBITYKIIbIE
' MHOTOTPaHHUKH, IPAaBUJIbHBIE MHOTOTPAHHUKH, IIPSIMbIE M HAKJIIOHHBIE TPU3MBI, TapaJuICIIEIUIIE IbI)
7.9 OnepupoBaTh NOHATUAMH: CEKYIAs TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
7.10 OOBACHATH MPUHLUIBI TOCTPOCHUSI CEYCHUI MHOTOI'PAaHHUKOB, HCIIOJIb3YSI METO/]I CIIEI0B




CTpOI/ITB CCUCHUA MHOT'OI'paHHUKOB MCETOJOM CJICAOB, BBIIIOJIHATH (BBIHOCHBIG) IIOCKUEC YCPTCIKHU U3 PHUCYHKOB ITPOCTBIX

11 00BEMHBIX (UTYp: BH] CBEPXY, COOKY, CHU3Y
212 Pemate 3amauM Ha HAXOXKICHHE T'E€OMETPHUYECKHMX BEJIMYMH IO OOpasliaM WM ajIrOpuTMaM, HpPUMEHSS H3BECTHBIC
' AQHAJTUTHYECKUE METO/IbI IPY PEIICHUH CTaHAAPTHBIX MaTeMaTHYECKUX 3a7[ay Ha BEIYUCICHHE PACCTOSHUN MEXKIY IBYMSI
TOYKaMH, OT TOYKH /IO MPSIMOH, OT TOUKHJIO TUIOCKOCTH, MEX/Ty CKPEIIUBAIOIIMMUCS MPSMBIMU
Pemate 3amaum Ha HaXOXICHHWE TEOMETPHUECKUMX BEIMYMH IO 00pasiaM WM JITOPUTMaM, ITPUMEHSS W3BECTHBIC
7.13 AQHAJTUTHYECKHUE METOJBI TPH PpEIICHUH CTAaHAAPTHBIX MaTeMaTHYeCKHUX 33/7a4 Ha BBIYMCICHUE YIJIOB MEXIY
CKPELIMBAOIIUMHUCS MPSIMBIMH, MEKIY IPSIMOH U TUIOCKOCTHIO, MEXKTy TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB
14 Boeraucnare 00bEMBI M IIJIOHIAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpH3Ma, NHpamMKua) ¢ TpUMEeHeHueM (opmy,
' BBIYHUCIISITH COOTHOIICHUS MEXY TUIOIIAASIMUA TOBEPXHOCTEH, 00bEMaMy TIOJJOOHBIX MHOTOTPaHHUKOB
215 OnepupoBaTh MOHATUSMH: CHMMETPHS B MPOCTPAHCTBE, IIEHTP, OCh M IJIOCKOCTh CUMMETPHH, IIEHTpP, OCh M IJIOCKOCTb
' CUMMETPUU QUTYPHI
216 W3Bnekatp, MpeoOpa3oBBIBATh M HMHTEPIPETUPOBATh HMH(OPMAIMIO O MPOCTPAHCTBEHHBIX T€OMETPUYECKHX (UTypax,
' NPECTAaBICHHYIO Ha YePTekKaxX U pUCYHKaAX
217 [TpumeHsTh TeoMeTpuuecKkue (aKThl JUIS PEIICHHS CTEPEOMETPUYECKHX 3a/ad, MPEAINoNaraoluX HECKOIBKO IIaroB
' peIIeHs, eClIi YCIOBUS IIPUMEHEHUS 33/1aHbI B SIBHOW (hopme
218 [lpuMeHsATh  TIpOCTEHIINE TPOTPaMMHBIE CPEIICTBA " AIIEKTPOHHO-KOMMYHHKAIIMOHHBIE ~ CHCTEMBI npu
' pEIIeHUH CTEPEOMETPUIECKHX 3a/1a4
219 [TpuBOANUTE TIpEMEPHI MATEeMAaTHYECKHUX 3aKOHOMEPHOCTEH B TNPHUPOJAE M JKW3HU, PACIIO3HABATH NPOSBICHUE 3aKOHOB
' TE€OMETPHUH B UCKYCCTBE
[TpuMeHSTH MOTydYeHHBIE 3HAHUS Ha TPAKTHKE: aHAJTH3UPOBATh PEajbHbIE CUTYallud M MPUMEHSTh U3yYCHHBIC MTOHSTHS B
nporiecce MONUCKa PelIeH sl MaTeMaTHYeCKH CPOPMYIMPOBAHHON MTPOOIIEMBI, MOJEITMPOBATh PEATBHBIC CUTYAIlUHN Ha SI3BIKE
7.20

TCOMETPpHH, HCCICAOBATH IMOCTPOCHHBIC MOJACIW C HMCIIOJIB30BAHHUEM TCOMECTPUUCCKHUX MOHATUH H TEOpEM, aImapara
aJir e6pBI, peuiaTh NPAKTHYCCKUC 3ada4U, CBA3AHHBIC C HAXOKACHUEM I'COMCTPHUICCKUX BCIIMYNH




11 KJIACC

6 I'eomerpus
6.1 OnepupoBaTh MOHATHUSAMH: IWIMHAPUYECKAs TOBEPXHOCTh, OOpa3ylollMe NUIMHIPUYECKONH TTOBEPXHOCTH, MHIHHID,
' KOHHMYECKas IOBEPXHOCTh, 00pa3yIoIIne KOHUYECKONH TOBEPXHOCTH, KOHYC, ChepruuecKasi TOBEPXHOCTh
6.2 PacrioznaBats Tena BpameHus (IIHHAP, KOHYC, cdepa U map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KnaccuduiupoBars B3aUMHOE PacmoioKeHHe cepbl U TIOCKOCTH
65 OnepupoBaTh MOHATUSMU: MAPOBON CETMEHT, OCHOBAHNE CETMEHTA, BBICOTA CETMEHTA, MIAPOBOW CJIOI, OCHOBaHHE IIAPOBOTO
' CJIOS1, BBICOTA LIAPOBOTO CJIOSI, IIIAPOBOI CEKTOP
6.6 Boraucnars 00bEMBI 1 TUTOIAAM TOBEPXHOCTEH TN BpaIleHHsI, TEOMETPHUECKUX TEJI C MPUMEHEHHEM (HopMyT
6.7 OnepupoBaTh MNOHATUSMU: MHOTOIPAaHHUK, BIIMCAHHBIM B cdepy U ONUCAHHBIA OKoyo cdepbl, cdepa, BIHMCAHHAS B
' MHOTOTPAaHHHK HJIM TEJIO BPAIICHUS
6.8 BBIUMCIATE COOTHOMIEHUSI MEXKTY TUIOMIAIMH ITOBEPXHOCTEH M 00bEMaMH TTOTOOHBIX TEI
6.9 N300paxath u3ydaembie (GUTYPHI OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HTHCTPYMEHTOB
6.10 BoInonHATh (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY, CHU3Y; CTPOHUTH
' CEYCHUs TeJ BpallleHUs
6.11 W3Bnekath, HWHTEPHPETHUPOBATH U TMPeoOpa3oBbIBATh HMH(POPMAIMIO O MPOCTPAHCTBEHHBIX T'E€OMETPHUECKUX (UTYpaX,
' MPEJICTABICHHYIO HA YePTEKaxX U PUCYHKAX
Kon
NpoBepsieMoro IIpoBepsiemble npeAMeTHBIE Pe3yJbTAThl 0CBOEHHUSI OCHOBHOI 00pa30oBaTe/ibHON NPOrpaMMBbl cpeIHero o0o1ero

pe3yJabTara

o0pa3zoBaHust




HpI/IMeHSITb TCOMCTPHUICCKUC q)aKTBI AJil pCUICHUA CTCPCOMCTPHUYCCKUX 3alad, IMMPCAIoJaratomux HECKOJBKO MIaroB

6.12 pELICHUS, €CITH YCIIOBUS IPUMEHEHUS 3aJIaHbl B IBHOU GopMme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE
6.14 BBINOMHATE ACHCTBUS CIOKEHUS BEKTOPOB, BHIYMTAHUS BEKTOPOB U YMHOXKEHHS BEKTOpa Ha YUCIIO, OOBSCHSITH, KAKMMHU
' CBOMCTBaMH OHHU 00JIaIaI0T
6.15 [TpuMeHsATH NPaBUIIO MapaLICICIUIIS/IA P CIIOKSHUN BEKTOPOB
OnepupoBaTh TOHATUSMH: JEKapPTOBHI KOOPAMHATHI B ITIPOCTPAHCTBE, BEKTOpP, MOIYJIb BEKTOpA, PAaBEHCTBO BEKTOPOB,
6.16 KOOPJMHATBHl BEKTOpa, yroj MEXIy BEKTOpaMH, CKaJISIPHOE IPOW3BEICHHUE BEKTOPOB, KOJUIMHEApHBIE M KOMIUIaHApHBIC
BEKTOPBI
6.17 Haxomuth cymMMy BEKTOPOB M IPOU3BEICHHE BEKTOPAa HA YHMCIO, YroJ MEXIY BEKTOPaMH, CKaISIPHOE MPOU3BEICHHE,
' packiaapiBaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPaM
6.18 3amaBarh IUIOCKOCTh YPAaBHEHUEM B IEKAPTOBOM CHCTEME KOOPJAWHAT
6.19 PemaTh mpocreiinie reoMeTpUUECKIE 3a1a41 Ha TPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1a
6.0 Pemate 3amaun Ha J0Ka3aTeNbCTBO MAaTeMaTHYECKUX OTHOIICHHH W HaXOXKIACHHUE T€OMETPHUYECKHX BEIMYMH MO oOpasnam
' WM aJTOPUTMaM, IIPUMEHSSI U3BECTHBIE METO/IBI TIPH PEIICHUH CTAHJAPTHBIX MaTeMaTHYECKUX 3a1a4
6.1 [lpumeHsaTh  mpoCTEiIINe MpOorpaMMHBIE CPENICTBA " ANIEKTPOHHO-KOMMYHUKAIIMOHHBIE ~ CHCTEMBI npu
' pELICHUH CTEPEOMETPUIECKUX 33134
6.2 [MpuBOIUTE TpPUMEpPHl MAaTEMAaTHYECKMX 3aKOHOMEPHOCTEH B TPUPOJE M JKM3HU, PACIO3HABaTh IPOSBICHHE 3aKOHOB

TCOMCTPHU B UCKYCCTBC




6.23

[IpuMeHsTh MONMy4YeHHBbIC 3HAHUS Ha MPAKTHKE: aHAIM3UPOBATh peajbHbIC CUTYallMd U MPUMEHATh W3yYCHHBIC MOHSTHUS B
MIPOIIECCE MOUCKA PEIICHUs MaTeMAaTHYeCKU C(HOPMYIUPOBAHHON MPOOIEMBI, MOJICTHPOBATh PealbHbIC CUTYAI[UU HA S3BIKE
TEOMETPHH, UCCIIeI0BAaTh IOCTPOCHHBIE MOJIENIN C UCIOJIB30BAaHNEM T€OMETPUUYECKUX TOHATUN U TEOpeM, alrapara ajareopsl,
peliaTh NpaKTHYeCKHUEe 3a]a4l, CBA3aHHbIE C HAXOXKICHHEM MeOMETPHUUECKUX BETUUHH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OCHOBHBIC ITOHATHSI CTEPCOMECTPHHU. Tqua, npsaMas, IUIOCKOCTb, IIPOCTPAHCTBO.
Ilonsatue 06 akCHOMAaTUYECKOM IMOCTPOCHUHU CTCPECOMETPHU: AKCHOMBI CTCPEOMETPUU U
CIICACTBHA U3 HUX

7.2

B3anMHOe pacrionoxeHue NnpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECs, TapaJIeIIbHbIC
U CKpPCHIMBAIOIIUECCA  MPAMBIC. HapaJIJIGJH)HOCTI) IpsAMBIX H IUIOCKOCTEN B
IIPOCTPAHCTBE: IAapaJIeIbHbIE NPSMBIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
MIpsAMBIX, HaAPAJICIBbHOCTD prlMOfI M IIIOCKOCTH. YTIBIC COHaIIpaBJICHHBIMU
CTOpPOHAMH, Yroj MEXAy NpsSMbIMM B mIpocTpaHCTBe. [lapamienbHOCTh INIOCKOCTEH:
MapajuiebHbIE IUJIOCKOCTH, CBOWMCTBA MapajUieNbHbIX IIockocTel. IIpocreiimme
MPOCTPAaHCTBEHHBIE (UTYpbl Ha IUIOCKOCTH: TETpa’ap, KyO, Mapauieienune]n,
MOCTPOEHUE CEUECHHI

7.3

[lepneHUKyIApHOCTE MNPAMOW M IUIOCKOCTH: IEPHEHIUKYISIPHBIE IpsIMBIE B
IIPOCTPAHCTBE, NPSIMbIE NapAJJIENbHBIE U MEPIEHIUKYISIPHBIE K INIOCKOCTH, MPU3HAK
MEPIEHIUKYISIPHOCTH NPSMOU U INIOCKOCTH, TEOPEMA O IPSMOM NEpPHEHIUKYISIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJI MEKIAY NMPAMON U IUIOCKOCTBIO, IBYTPAaHHBIN
YTOJ1, JMHEHHBIN yToa ABYTPAHHOIO yriia. IlepnenauKkyisip 1 HaKJIIOHHBIE: pacCTOsTHUE
OT TOYKH JI0 TUIOCKOCTH, PAaCCTOSIHUE OT MPSAMOM J0 MIIOCKOCTH, MPOEKIHs (PUryphl Ha
IJIOCKOCTh. [IepreHIMKyIApHOCTh MIIOCKOCTEM: MPU3HAK NEPIEHANKYISPHOCTH ABYX
mrockocrteil. Teopema o TpEX MepreHIuKyIIsipax

7.4

[loHsiTHE MHOTOrpaHHHMKA, OCHOBHBIE OJJIEMEHTBl MHOTOIDAHHMKA, BBIITYKJIbIE U
HEBBIITYKJIBIE MHOTOIPAaHHMKHM, pa3BEPTKa MHOrorpaHHuka. Ilpumsma: nN-yronpHas
pu3Ma, TpaHU M OCHOBaHHUS NpPU3MBI, MpsiMas M HaKJIOHHAs MPHU3MBbI, OOKOBas W
ITOJIHAs MOBEPXHOCTh Npu3Msbl. [lapamienenumen, npsMOyrobHbIA NapaJieIenunes u
ero cpoucrea. [Ilmpammpa: N-yrospHas nmupaMmuia, TPaHW U OCHOBAaHWE NUPAMUIBL,
OOKOBas W TOJHAs TMOBEPXHOCTh MHUpPAaMUbl, MpPaBUJIbHAS M YyCEU€HHas MUPAMUJA.
OneMeHTbl NpuU3Mbl M NHUpaMuabl. lIpaBuwiIbHBIE MHOTOIPAHHUKH:  IOHSATHE
MIPaBWIBHOIO MHOTOTPAaHHMKA, IIpaBWIbHAs IIpU3Ma M IpaBWIbHAs MHpaMHJA,
NpaBUJIbHAS TPEYrojibHAs MUpaMHJIa U MPAaBUIBHBINA TeTpasap, Kyo. IIpencraBnenue o
[IPaBWIBHBIX MHOTOIPAaHHUKAX: OKTaj’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
IIPU3MBbI ¥ TUPAMHU/IBI

7.5

CuMMeTpHst B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOUKH, MPSMOM, MIOCKOCTH.
OneMeHThl  CUMMETPUM B NHpaMUAax, lNapajUlelienunenax, MpaBUIbHBIX
MHOT'OTPaHHHUKAX




7.6

Bbruncnenue 31€MEHTOB MHOIOIPAaHHUKOB: pEOpa, auaroHanu, yriasl. lliomans
OOKOBOW TOBEPXHOCTH U IIOJIHOW TIOBEPXHOCTH MPSIMON MpPHU3MBI, IUIOIIAIb
OCHOBaHHU,

Teopema 0 OOKOBOI MOBEPXHOCTU MPIMOM mpu3Mbl. [1omianas OOKOBOM MOBEPXHOCTH
¥l [IOBEPXHOCTH MPABUIILHOM MHUPAMUJIBI, TEOpEMa O IUIOIIAIH YCCUEHHON MUPAMUIBL.
[onsarue 06 06véme. OOBEM nUpaMuIbl, IPU3MBI

7.7

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMICHUS] MEXIY IJIOMAISIMHI MTOBEPXHOCTEH,
00BpEMaMU TTOOOHBIX TEN

11 KIIACC

Kon

6

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

I'eomerpus

6.1

[unuaapudeckas MOBEPXHOCTh, 00pa3yoOIIUe MIIMHIPUYECKON MOBEPXHOCTH, OCh
HAJIUHIPUYCCKOW TMOBEpXHOCTU. I[umuHap: ocHOBaHUS W OOKOBas MOBEPXHOCTD,
o0pa3ymolas 1 0ch, IUIOMIAlb OOKOBOH U MOJIHON MOBEPXHOCTH

6.2

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHNYECKOM TOBEPXHOCTH, OCh U BEPIIMHA
KOHWYecKoi moBepxHOCTH. KOHyc: OCHOBaHWE W BepIIMHA, 0oOpasyromias U OcCh,
wionaab OOKOBOM M TONHOW MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymoolue U
BBICOTA, OCHOBAHUS U OOKOBast MOBEPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, IuameTp, IUIomalb MoBepxHocTU cheprl. B3anumuoe
pacnosoxeHue cdepsl W IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaab

cdepbl

6.4

I/I306pa)i(eHI/Ie TCJI BpallICHUS Ha IMJIIOCKOCTHU. PaBBépTKa OUIMHApPA U KOHYCa

6.5

KOM6I/IHaI_II/II/I TCJI BpalllcHUA U MHOTOTPAaHHUKOB. MHOFOFpaHHI/IK, OIMCAaHHBIM OKOJIO
C(I)CpBI, C(bepa, BIIMCAHHAs B MHOT'OI'PAHHUK, UJIN TCJIO BpalllCHUA

6.6

[Tonsitue 06 oO0BnEMe. OcHOBHBIE cBOWCcTBa 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapajuiesienumneaa u ciaeacTsus u3 He€. O0bEM IIMIIMHIPa, KOHYCA.
O06BEM mapa u riomazb cheps

6.7

HO,Z[06HLIC TCJIa B IPOCTPAHCTBC. CooTHOIICHUS MCKAY IUIOMAaasIMU HOBCpXHOCTGﬁ,
00BbEMaMHu HO,Z[O6HLIX TCI

6.8

Ceuenust uunuHApa (MapajjiesIbHO U MEPIEHAUKYIISIPHO OCH), CEYeHHs KOHyca
(mapasuiebHOE OCHOBAHUIO M IPOXO/AIIee Yepe3 BEpIIMHY), CEUSHUS I1apa

6.9

Bektop Ha miockoctd M B npocTpaHCTBE. CIIO)KEHHE U BBIYUTAHME BEKTOPOB.
YMHOX€EHHE BEKTOpa Ha 4ucio. Pa3iiokeHHe BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBwiio napamtenenunena. Pemenue 3aaad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU




[IpsiMmoyronbpHasi cucTteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BeKTOpa.

6.10 [Ipocreitmue 3amaum B KOOpAMHATaX. YTOJd MEXIy BekTopamu. CkaiasipHoe

IIPOU3BCACHUC BEKTOPOB. Brrunciaenue YIJI0B MCXKAY IMPAMBIMHA U IIJIOCKOCTAMMU.

KOOp,I[I/IHaTHO'BeKTOpHHﬁ MCTO/ IIPpU PCIICHHUU I'COMCTPUYCCKUX 3aJa4

MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon IIpoBepsiemble TPeGOBaAHUSA K MPeAMETHBIM Pe3yJbTaTaM OCBOEHUS
MPOBEPSAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOoBaHus o0pa3oBaHust

Bianenne Meromamm  JOKa3aresbCTB, AJTOPUTMAMM pELICHUs 3a4ad;
yMeHue (GOpMYIHPOBATH W OINEPUPOBATH TMOHSATHIMH: OIpEACICHHUE,
aKcuoMma, TeopeMma, CIEACTBHE, CBOMCTBO, IPU3HAK, [JOKAa3aTEJbCTBO,
pPaBHOCWIIbHBIE (POPMYITMPOBKH; MPUMEHSITh MX; yMEHHE (OPMYIHPOBATH
o0paTHOEe M NPOTUBOMIOJIOXKHOE YTBEP)KICHHUE, NMPHUBOAUTH MPUMEPHI U
KOHTPIIPUMEDBI, HCIOJb30BaTh METOJ MaTEeMaTHMYECKONM MHIYKIUM,
IIPOBOAMTD J10KA3aTENbHBIE PACCYKIEHUS MTPU PEIIEHUH 33]a4, OLIEHUBATh
JIOTUYECKYI0  IPaBUIBHOCTb  PACCYXKIEHUH; YMEHHE  OINEpPUPOBaTh
MOHSTUAMM: MHOKECTBO, MOJMHOYKECTBO, ONEPALlMM HaJl MHOXECTBAMU,
1 YMEHHME MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar A
ONMCAHUS PEATBHBIX MPOLIECCOB U SIBICHUM U NPU PELIEHUM 3a/1ad, B TOM
qucie U3 IPYruX y4eOHBIX MPEeIMETOB; YMEHHE ONepUpPOBaTh MOHATHUSIMMU:
rpad, cBsI3HBIN rpad, 1epeBo, LUK, rpad Ha IMIOCKOCTH; yMEHHE 3a/1aBaTh
U OIUCBIBATh Tpadbl pa3IUUHBIMU CIOCO0AMM; MCIIONB30BaTh rpadbl MpH
peneHuu 3a1a4y




YMeHue onepupoBaTh MOHATHSMH: HATypaJbHOE YHUCIO, LIEJI0E YUCIIO,
CTENEHb C LIEJBIM [I0KA3aTEeJIEM, KOPEHb HATYPaJbHOW CTENEHU, CTEIIEHD C
paloOHaIbHBIM II0KA3aTEJIEM, CTENEHb C JACUCTBUTEIbHBIM IIOKA3aTEIIEM,
JorapuM YHUCIa, CHHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOTO YHCIA,
OCTaTOK 110 MOAYJIO, PAllMOHAIBHOE YHCIIO, HPPALMOHAIBHOE YHUCIIO,
MHOKECTBA HATypalbHbIX, LEJIbIX, pPALUOHAIBHBIX, JEHCTBUTEIBHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU ACTMMOCTH, HAUMEHBIIHA OO
JIeNUTeNb W HauMeHbllee oOliee KpaTHoe, alropuT™M EBkimaa npu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMH MO3MLIMOHHBIMU CHUCTEMAMU
CUHCIJIEHUS; YMEHHE BBINOIHSITH BEIUMCIICHUE 3HAYCHUI U peoOpa3oBaHMs
BBID@KEHUI CcO  cTemeHsMHM U Jorapupmamu, npeoOpa3oBaHUs
JNpOOHOPAIIMOHAJIBHBIX BBIPAKEHUH; YMEHHE ONEpUpPOBATh IOHITHUSMHU:
H0CJIE10BATENbHOCTD, apuMeTHYECKast IPOrPECcCHsl, FeOMETpHUECKas

nporpeccusi, OECKOHEYHO YObIBalOIIas TI€OMETpPHUYEcKas IpOrpeccus;
yMEHUE 3a/aBaThb IIOCIEIOBAaTEIbHOCTH, B TOM YHCIE C IIOMOIIBIO
PEKyppEHTHBIX (OpPMYJI; YMEHHE ONEPUPOBATh MOHATUSAMU: KOMILJIEKCHOE
YHUCJIO, CONPSKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYIb U apryMEHT
KOMILJIEKCHOT'O YHCIIa, (popMa 3aMiuCH KOMIUIEKCHBIX YUCell

(reomeTpuueckasi, TPUTOHOMETpPUYECKas U anreOpanyeckas), yMETh
IPOU3BOJIUTH apuPMeTHUUECKue JEHCTBUS C KOMIUIEKCHBIMH YHCIaMHU;
NPUBOJIUTH MPUMEPHI UCTIONIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPHUpPOBATh
HNOHATUSMM:  MaTpuna 2xX2 wu  3X3, onpeaenuTeNb  MaTpHIIb,
FEOMETPUUYECKUN CMBICIT OTIpEAETUTENS

YMeHHne onepupoBaTh MOHATHSAMHU: PAlMOHAJIbHBIE, WPPALHOHAJIBHBIC,
MoKa3aTelbHble, CTENEHHbIE, JOTapu(pMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHUS M HEPaBEHCTBA, MX CHCTEMBI; YMEHHME ONEPHUPOBATH
MOHSTUSIMHU: TOXAECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHHUE, YpaBHEHHUE,
HEpPaBEHCTBO, CHCTEMa YPABHEHUHM M HEPABEHCTB, PABHOCHIBHOCTH
YpAaBHEHUI, HEPABEHCTB M CHCTEM; YMEHHME penlarb YpaBHEHHS,
HEPaBEHCTBA W CHUCTEMBl C TMOMOUIBIO paA3JIMYHBIX NPHEMOB; peEIIaTh
YpaBHEHUs, HEPABEHCTBA U CHUCTEMBI C [apaMeTpOM; IPUMEHATH
YpaBHEHUs, HEPABCHCTBA, UX CHUCTEMBI I PELICHUS MaTEMaTUYECKHUX
3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIacTei HAyKu U peabHOU )KU3HU




YMeHue omnepupoBaTh HOHATHAMH: (DYHKIHS, YETHOCTh (YHKIHH,
NEPUOMYHOCTh (DYHKIMHM, OTPAHUYCHHOCTh (YHKIIMH, MOHOTOHHOCTH
byHKIMHU, KCTpeMyM (YyHKIMH, HanOoJbllee W HAMMEHBIIEEe 3HAYCHHS
(GyHKIMU Ha MPOMEXKYTKE, HEMpepbIBHAs (YHKIHSA, aCUMITOTH rpaduka
¢yHKuMu, TepBas ¥ BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUECKUU U
¢u3nveckuif CMBICH TPOW3BOAHOHM, MepBooOpa3Has, ONpeAeIEHHbIH
UHTETpal, YMEHHE HaXOAWTh ACHUMITOTHI Tpaduka (GYHKIUH; yMEHHE
BBIUUCIISATH  MPOU3BOAHBIE  CYMMBI, [POU3BEACHHUS, YacTHOTO U
KOMIO3ULMK (YHKIMH, HaXOAUTh ypaBHEHHE KacaTeIbHOW K rpaduky
(GYHKLUU; YMEHHE HAaXOJUTh IPOM3BOJHBIC 3JIEMEHTApHBIX (DYHKIIMIA;
YMEHHUE HCIIOJb30BaTh IPOU3BOAHYIO [UId HCCIEAOBaHUS (DYHKIMIA,
HaXOJUTh HauOOJbIINE W HAaUMEHbIIME 3HAueHUs (YHKUMH; CTPOUTH
rpaduKd MHOT'OWIEHOB C MCIIOJIb30BAaHUEM ammnapaTa MaTeMaTH4ecKoro
aHalu3a; MPUMEHATh MPOU3BOJHYI Ui HAXOXKJIEHHsS HAaWIy4dlIero
pelIeHuss B NPUKIAJHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX U
(bu3nUecKux 3aa4ax; HaXOAUTh IIOAAN U 00BEMBI PUTYp C TOMOILBIO

UHTErpaia; MPUBOAUTH MPUMEPHl MATEMaTHYECKOTO MOJEIMPOBAHUS C
noMoIIbI0 AU depeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, 0OpaTHAs (YHKLNS,
KOMIO3ULUS (DYHKIMM, JuHEHHas (QyHKUUSA, KBaJIpaTUdHas (QYHKIUS,
pauvoHambHas (QYHKIUS, CTENeHHas (QYHKIUS, TPUTOHOMETPUUECKUE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUYECKUE (YHKIMH, MOKa3aTelbHas U
jgorapupmuueckas (QYHKIHUU; YMEHUE CTPOUTh TIpauKu H3YYEHHBIX
¢GyHKUMH,  BBINONHATE  TIpeoOpa3oBaHust  rpadukoB  (YHKUHUH,
UCTOJIb30BaTh Tpa(uKH Ui U3y4eHHs MPOLECCOB M 3aBHUCUMOCTEH, MpH
pelIeHNH 33734 W3 JPYTHX YYeOHBIX TPEJAMETOB W 3alad M3 peabHON
KW3HH;, BBIpaXaTh (OpMyJIaMH 3aBHCHMOCTH MEXIY BEINYHHAMHU;
UCIIOJIb30BaTh CBOMCTBA U IpaduKu (QYHKIMHA JUIsl pelIeHHs] YpaBHEHUMH,
HEpaBEHCTB M 3a1ad C MapaMeTpamH; H300pakaTb Ha KOOPAWHATHOMN
TUTOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHUH, HEPABEHCTB M UX CUCTEM




YMeHue pemiatb TEKCTOBBIE 3aJauyd pPa3HbIX TUIIOB (B TOM YHUCIE Ha
NPOICHTHI, JOJW M 4YacTH, Ha JBIKEHHE, paboTy, CTOUMOCTh TOBApOB U
yCIIyT, HaJOrH, 33Ja4id U3 00JaCTH YIpaBJICHUS JINYHBIMU U CEMEUHBIMU
(¢uHaHCAMM); COCTaBJISATH BBIPAKCHHUS, ypPaBHEHHS, HEPAaBEHCTBA U UX
CHUCTEMBI II0 YCIIOBHUIO 3aJla4d, HUCCIIENOBATHh IIOJYYEHHOE pELICHUE U
OLICHUBATh MPaBAONOAOOHOCTh pE3yJbTaTOB, YMEHHE MOJICINPOBATH
pealbHble CUTyallUM Ha S3bIKE MAaTEMAaTHUKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3aJ1a4M, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HUCIOJb30BAHWMEM  ammapara  anreopsl,
MHTEPIPETUPOBATH ITOIYYEHHBIN Pe3yJIbTaT

YMeHne omnepupoBaTh MOHATHAMHU: CpeaHee apruPMEeTHYecKoe, MeIHaHa,
HauOoJIbIlIeE U HaUMEHBIIIEE 3HAYCHHA, pa3dMax, JUCIICPCHA, CTAHIAPTHOC
OTKJIOHEHHE YHCIJIOBOTO HAbOpa; yMEHHE HW3BJIEKaTh, HHTEPIPETUPOBATH
UH(OpPMaLKIO, TPEJCTABICHHYIO B Ta0NHIax, Ha AMarpammax, rpadukax,
OTPaKAIONIYI0 CBOMCTBA peabHBIX MPOIECCOB U SBJICHUM; MPEICTABISATH
UHPOPMALIMIO C TOMOIIBIO TaOMMII W JUarpaMM; HCCIEI0BaTh
CTaTHCTUYECKHE JaHHbIE, B TOM YHUCIE C NPUMEHEHHEM TpapHuecKuX
METO/IOB U AJIEKTPOHHBIX CPECTB; IpaMuecKu HCCIe10BaTh COBMECTHbIE
HaOJI0IEHNUS C TOMOIIIBIO JIarpaMM pacCeUBaHUs U JTMHEHHON perpeccuu

YMeHHe ONnepUpoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydaliHOE
COOBITHE, BEPOSTHOCTD CIYYalHOTO COOBITUS; YMEHHE BBIUUCIISATh




BEPOSTHOCTh C HCIIONB30BAaHUEM TpaUyecKX METOJ0B; IPUMEHSThH
(GOpMyNbI CIOXKEHUS W YMHOXXEHHUS BEpOSTHOCTEH, (opMyny IMOIHOMN
BEPOSATHOCTH, Gopmyny beprymnn, komOuHaTOpHBIE (aKTHl U (POPMYIIBI;
OLICHUBATh BEPOSITHOCTH pEAbHBIX COOBITHI; YMEHHE ONEpUPOBATH
NOHATUSAMH:  ClIydailHas BEJIMYMHA, pACHpelesieHHe BEPOSTHOCTEH,
MaTeMaTHYECKOE OXXHJaHUE, JUCIEPCUS W CTAaHAAPTHOE OTKIOHEHUE
CIlyuallHOW  BENWYMHBI, (QYHKIMHA  PACOpEleNieHHss W  IUIOTHOCTH
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJILHOTO PACIpEeIeHH; yMEHNE
UCTIONIb30BaTh CBOMCTBA M3YYCHHBIX pacIipelelIeHUui JUIs pelleHus 3ajad;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCJIEIOBAaHUW; YMEHHE IPHBOAUTH NPUMEPH MPOSBICHHUS 3aKOHA
OOJIBIIMX YHCET B NPUPOIHBIX M OOLIECTBEHHBIX SBICHHUAX, YMCHHE
OIIEpUPOBATh MOHATHSIMHU: COYETaHHE, NEPECTAHOBKA, YUCIO COYCTAHHIA,
YHUCIIO  TNEPeCTaHOBOK;, OwHOM  HbploTOHA;  yMeHHE  NPHUMEHSTh
KOMOHMHATOpHBIE (DaKThl U PACCY)KICHUS JJIS PEIICHHs 3a/1a4; OILICHUBATh
BEPOSTHOCTH PEaJIbHBIX COOBITHI; COCTABIATH BEPOSTHOCTHYIO MOJENb U
UHTEPIIPETHPOBATH MOJYYECHHBIH Pe3yNIbTaT

YMeHue onepupoBaTh IOHATHUSAMHU: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYNHA YIJIa, IUDIOCKUM yroj, ABYTrpaHHbIN
yroJl, TpEXTPaHHBIM Yroj, CKPEeIUBAOLIUECS NPSAMBIE, TAPAJUIENbHOCTD U
NEPIEHIUKYIAPHOCTh NPSMBIX M IUIOCKOCTEH, Yrojdl MEXIy NpsMbIMHU,
yroJl MeXAy MpsAMOM M IUIOCKOCTBIO, YroJl MEXAy IUIOCKOCTSAMH,
paccTosiHuE OT TOYKM JO IUIOCKOCTH, PACCTOSIHUE MEXAY MPSMBIMH,
paccTosiHuE MEXAY IJIOCKOCTSMH; YMEHHUE HCIIOJIb30BATh NPU PEIICHUN
3aa4 M3ydeHHbIe (aKThl U TEOPEMBbl IJIAHUMETPUHU; YMEHHE OIIEHHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpPa; CTPOUTh MaTeMaTH4eCKHe
MOJIEJIM C IIOMOIIbK0 TE€OMETPUYECKMX IOHATUH W BEJIWYHMH, DPEIIATh
CBSI3aHHbBIE C HUMHU MTPAKTHUECKUE 3a/1a4uH
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YMeHue omepupoBaTh MOHATHUAMHU: IUIOMAAbL (GUTYphl, 00BEM (QUTYPHI,
MHOTOT'PAaHHHK, MPAaBUJIbHBII MHOTOTPAHHUK, CEYEHHWE MHOTOTPAHHUKA,
Ky0, mapaienenuresa, OpuU3Ma, NHpamMuiaa, (Urypa M IOBEPXHOCTb
BpallleHUs, MWIWHAP, KOHYC, mmap, cdepa, miomanpb chepsl, MIOMAIL
MOBEPXHOCTH NHUPAMUMBI, TMPHU3MBI, KOHyCa, LWIMHIpPA, O00bEM KyOa,
OPSMOYTOJIBHOTO TapaJulesienuIieia, NUPaMHUIbl, TPU3MBI, LHWIMHIPA,
KOHYycCa, IIapa, pa3BEpTKa IMOBEPXHOCTH, CEYCHHMS KOHYCa M LMJIMHIPA,
napaiesibHble OCH HJIM OCHOBAaHUIO, CEYEHHUE 1Iapa, MIIO0CKOCTD,

Kacaromasicsi cdepbl, IWIMHAPA, KOHYCa; YMEHHUE CTPOUTh CEUeHUe
MHOTOTpaHHHUKA, U300pa’kaTh MHOTOTPAHHUKH, (DUTYPHI U TOBEPXHOCTHU
BpallleHHUs, UX CEYCHUS, B TOM YHCIIE C MOMOIIBIO IEKTPOHHBIX CPECTB;
YMEHHE MPHUMEHSATH CBOMCTBA T'€OMETPUYECKUX (DUTYp, CAMOCTOSTEIHLHO
dbopMynupoBaTh onpeAeNneHus U3y4aeMbIix (QUTyp, BBIIBUTATh THIIOTE3HI O
CBOICTBaX M MpHU3HAKAX TEOMETPUYECKHX (QUryp, 0OOCHOBBIBATH WIIU
OmpoBepraTh HX; YyMEHHE NPOBOAUTH KIacCHUPUKAIUO (GUryp Io
pa3MyYHbIM TpPU3HAKAM, BBINOIHITH HEOOXOAMMBIE JOIMOJHUTEIbHBIC
MOCTPOEHUS

11

YMeHue onepupoBaTh MOHATHUSIMH: JBIDKEHHE B IPOCTPAHCTBE,
napajieNbHBIA TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHe MO0100Us, MOAOOHBIE (UIYPHI; YMEHUE
pacro3HaBaTh paBHBIE W IMOAO0OHBIE (UTYpPHL, B TOM YHCIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOIB30BaTh T€OMETPHUECKIE OTHOIICHUS TTPH
pelIeHNH 3a/a4; HaXOAWTh TE€OMETPHUYECKHE BEIMYMHBI (JJIMHA, YTOJI,
ionab, 00bEM) NMpU pEeUIeHUH 33134 U3 APYTuX y4eOHBIX MPEAMETOB U
U3 pearbHOW KM3HH, YMEHHE BBIUHCIATH T€OMETPHUYECKHE BEIWIHHBI
(umHA, yroj, IUIOHIagb, OOBEM, IUIOMAAb IOBEPXHOCTH), HCIONB3YS
u3ydeHHble (OPMYJIBl MU METOIBI, B TOM YHCIE: TUIOMIAh MOBEPXHOCTH
OUpPaMU/IbI, MPU3MBI, KOHYCa, IMUIMHIpA, TUIomanb chepsl; 00bEM Kyoa,
OPSMOYTOJIBHOTO TapajulesienuIesa, HUpaMHUIbl, MPU3MbI, LHWIMHIPA,
KOHYCa, I1apa; yMEHHE HaXOJIUTh OTHOIIEHHE 00BEMOB OJOOHBIX (pUTYp




VYmMmenune ONCpUPOBATh NOHATUAMU: MPAMOYI'OJIbHAA CHCTCMa KOOpPAWHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YHCJIO, Pa3JIOKCHHUE BEKTOopa Mo 0asucy,
12 CKATAPHOE NPOMSBE/ICHNE, BEKTOPHOE MPOMSBENCHHE, YTON MEKIy
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BCKTOPHLIM W KOOPAHWHATHBIM MCETO[
AJId pCHICHUA TrCOMCTPHUYCCKUX 3a4a4 U 3aJia4 JpYTUux y‘-Ie6HbIX npeaAMETOB

YMeHue BeIOUpaTh MOAXOJAIMINNA METO ] ISl PeICHNs 3a/1a4H; TOHUMaHNe
3HAYMMOCTH MAaT€MaTHKHd B HW3YYEHUH TMPHPOIHBIX U OOIIECTBEHHBIX
IIPOLECCOB W SBICHHWM; yMEHHE pACIIO3HABAaThb IIPOSBICHUE 3aKOHOB
13 MaTE€MaTUKU B UCKYCCTBE, YMEHME IPUBOJUTH IIPUMEPHI MATEMAaTUYECKUX
OTKPBITHIA POCCUMCKON U MUPOBOM MaT€MaTUYECKOW HAyKH

INEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA
1 Yucna u BBIYUCTICHUS
1.1 HarypaneHsle u nensie yncna. [Ipu3Haku AeIMMOCTH LEIBIX YHACEI

Panmonanehpie uucna. OOBIKHOBEHHbIE M JIECATUYHbIE JApOOH, MPOLEHTHI,
12 OecKOHEUYHbIE IEPUOANYECKHE APOOU

Apudmernueckuii KOpeHb HaTypalbHOUM cTeneHu. JlelicTBUs ¢ apupMeTHUUECKUMU
13 KOpHSIMHM HaTypAJIbHON CTEIIEHU

CremneHs ¢ IOCJIBIM ITIOKAa3aTCJICM. CreneHs ¢ padOHAJIBHBIM IMOKAa3aTCJICM. CBoiicTBa
1.4 CTCIICHHU

CuHyc,KocuHycC u TaHTE€HC YHCIIOBOTO  apryMEHTa.
15 ApKCUHYC,  apKKOCHHYC, apKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm yncna. JlecaTuuHble U HaTypajgbHbIE JOrapu(MbI

JleWicTBUTENbHBIE YuCla. ApU(PMETHYECKHe OIlepalud C JIeHCTBUTENbHBIMU
17 yucaamu. [IpuOmkEéHHbIe BRIYMCICHUS, TPaBUIa OKPYTJICHHUS, IPUKHUIKA U OLEHKA
pe3yibTaTa BBIYUCICHUN

1.8 [IpeoOpa3oBanue BoIpaKEHUN

19 Kommekcubie yncia




YpaBHEHHUs U HEpABEHCTBA

2.1 Lenbie 1 1poOHO-paIMOHATILHBIE YPAaBHEHHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 TpuronomeTpuueckue ypaBHEHUS
2.4 [Toka3zaTenbHbIE U JOTapUPMHUUECKUE YPABHECHHS
2.5 Llenpie u 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 WppanmonanbHble HepaBeHCTBA
2.7 IToka3zaTenbHble U JOrapupMUUECKUEe HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C TApaMeTpaMu
2.11 Marpuia cucteMsl JMHEHHBIX ypaBHEHUH. Onpeaenurens MaTpUIlbl
3 OyHKIMU U TpaduKu
OyHk1ua, cnocoOsl 3amanus ¢yHkuuu. ['padux GyHknuu. Bzaumao oOpaTHbIe
3.1 ¢ysakuu. YérHble u Heu€THbIe QyHKIMU. [lepnoauueckue yHKkunu
OOnacte ompeneneHuss M MHOXXECTBO 3HadeHuWH ¢yHkuuu. Hymu ¢yHkuumm.
IIpomexxyTku  3HaKONMOCTOSIHCTBA.  [IpoMeXyTKM  MOHOTOHHOCTH  (DYHKIHH.
3.2 MakcumymMbl U MUHUMYMBI (yHKiuu. HanGonbliee ¥ HauMeHbIIee 3HAYEHHE
(GYHKIMU Ha TPOMEXYTKE
CreneHHass (yHKUUS C HaTypajJbHBIM M LeJNbIM Moka3aTeneMm. EE cBoiicTBa u
3.3 rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTENEeHH
3.4 Tpuronomerpuyeckue QyHKINU, UX CBONCTBA U TpaQUKu
3.5 IToka3zarenbHas u orapudmMuyeckas QyHKIUU, X CBOHCTBA U TpaduKH
Touku paspsiBa. AcuMnToThl  TpaduKOB GbyHKIUH. CaoiicTBa
3.6 (GyHKLMH, HEMPEPBIBHBIX HA OTPE3KE
3.7 ITocnegoBaTenbLHOCTH, CIIOCOOBI 3aJaHUS MOCIIEA0BATENLHOCTEH
3.8 Apudmernueckas 1 reoMmeTpudeckas mporpeccuu. @opmyia CI0XXHBIX

IIPOLICHTOB




Hauana maTemaTuyeckoro aHainsa

4.1 [TpousBoanas pyukmuu. [Ipon3BoaHBIE 2JIEMEHTAPHBIX (PYHKITUN
[IpuMeHeHHe TPOU3BOAHON K HCCIEAOBAaHUIO (YHKIMA Ha MOHOTOHHOCTh U
49 sKcTpeMyMbl. Haxosxaenue HanOOJBIIEro U HAMMEHBIIEro 3HaYeHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Muterpan
5 MHoskecTBa U JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMbIe ¥ TJIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpallCHUS
7.5 KoopauHaTs! 1 BEKTOPBI
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