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COJEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS ~ CTepeoMeTpud. Touka, ImpsAMas, IUIOCKOCTD,
npoctpaHcTBo. IloHsTHE 00 aKCMOMaTHYECKOM HOCTPOEHUH CTEPEOMETPUU:
aAKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosokeHrne MNpsMBIX B HPOCTPAHCTBE: IEPECEKaIOIIHECs,
NapajulelIbHble M CKpelmBarommecs npsmble. [Ipu3Hakum CckpelmumBaromuxcs
npsameIx. [IapamiensHOCTh NIPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlJIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAIIICIIBHOCTD TPEX MPSAMBIX, APAJLIEIbHOCTD IIPSIMON
u 1iockocT. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAHUE, N300paKeHHE
¢uryp. OcCHOBHbIE CBOWCTBA MapajlIeIbHOTO MNPOEKTUpOBaHus. I3o0pakeHue
buryp B mapayuienbHON MPOEKUUHU. YTIbl C COHAMPABIEHHBIMH CTOPOHAMH, yTOJI
MEXAy NPSAMBIMH B IPOCTPAaHCTBE. [lapayienbHOCTh IIOCKOCTEN: NapaliebHbIe
IIJIOCKOCTH, CBOKWCTBA IapaijleIbHbIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (UTYpPhl Ha IUIOCKOCTH: TETpajap, MNapajulelenunesn,
MMOCTPOCHUE CEUYCHUM.

[lepnenaAMKyIJISIPHOCTD NPSIMOM U IINIOCKOCTH: IEPIIEHINUKYJISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, MNpsAMbBIC MAPAJUICIbHBIE W NEPHECHAMUKYJIAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPIEHAUKYJSIPHOCTH INPSIMOM M IUIOCKOCTH, TeopeMa O MpsSMOU
NIEPIEHIUKYJISIPHOU IIJIOCKOCTH. OpTtoronaibHoe IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 0 IJIIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM 10  IJIOCKOCTH,  MNpoeKuuss  (Gurypsl Ha  IIOCKOCTb.
[lepneHaAUKYJISIPHOCTD  IUIOCKOCTEW: MNpU3HAK  INEPHEHAMKYJSPHOCTH  ABYX
mIocKocTer. Teopema o TpEX NEPHEHINKYIAPaXx.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSMOUW M IUIOCKOCTBIO, JBYTPAaHHBIN
yTOJl, JUHEWHBIA YIoJI ABYTPAHHOTO yriyla. TpEXrpaHHBIM MU MHOTOI'PDAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrOrpaHHoro yria. CBolcTBa IUIOCKHUX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKu

Bunsl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrosjpHas
npusMa, npsiMasi 1 HaKJIOHHas MPU3Mbl, OOKOBasi U MOJHAsi IOBEPXHOCTh MIPU3MBI.
[Tapamnenenunesn, NpsSAMOYTONbHBIM — IMapajulelienUMIE]] W €ro  CBOMCTBA.
Kparuaiime myTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema [ludaropa. Ilupammpa: n-yronpHas mnHupamuia,
npaBWibHas W yceu€éHHas nupamuibl. CBoicTBa pEOEp M OOKOBBIX TpaHEu
IIPaBUIbHOW mnUpaMmunabl. IIpaBuibHBIE MHOTOTPAaHHUKH: IPABWIbHAS IIPU3Ma H



IIpaBWJIbHAS IHPAaMHUIA, NPABUIbHAA TPEYroJibHAs IHpPaMHAA W NPaBUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O MpaBUIBHBIX MHOIOTPAHHUKAX: OKTAdIp,
JNOACKAdIP U UKOCAIP.

Bbrunucinenue 3€MEHTOB MHOTOIPAaHHUKOB: péOpa, JuaroHalid, YIJbl.
[Tnomaas OOKOBON TOBEPXHOCTH MW TIOJHOM TOBEPXHOCTH NPSMON IPHU3MBI,
IUIOMIA/lb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSIMOW MPHU3MBL
[Tnomane OOKOBOM TOBEPXHOCTH U TMOBEPXHOCTH MPABWIBHOM MUPAMUIBL,
TeopeMa O IUIOAAN YCEYEHHOU MUPAMU/IBI.

CuMmmeTpuss B HPOCTPAHCTBE. OJEMEHTBI CHUMMETPUM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B MPAaBWIBHOM MHOTIOIPDAHHMKE: CHMMETpUS
napajuleJIenunea, CUMMETPHUS IPABWIBHBIX NPU3M, CUMMETPHsS IPaBWIBHOU
IIAPAMHJIBL.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJIEHHBIE U IMPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHNE
Y BBIUMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YUCIIO.
[TonsiTne KOMILIaHAapHBIE BEKTOPHI. lIpU3HAaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBwiio mapamnenenunena. Teopema O pasjoKEHUM BEKTOpAa MO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHasg  cuctema  KOOpAMHAT B
npoctpancTBe. KoopamHatel BekTopa. CBsi3b MEXIy KOOPAMHATAMM BEKTOpA U
KOOpJIMHAaTaMH TO4YEK. YTOJd Mexay BekTopaMmu. CKaasipHOE IpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesa Bpaimenus

[loHATHS: IMUIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKasi MOBEPXHOCTH,
chepudeckasi TMOBEPXHOCTh, OOpasyromue moBepxHocTed. Tema BpamleHHS:
IIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, mmap. B3aumnHoe pacnoiioxeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpallleHus Ha IulockocTu. Pa3zBépTka munmuHapa u koHyca. Cummetpusi cdepsl u
mrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00bEMOB Ten. Teopema 00 o00bEMeE
OpSAMOYTOJIBHOTO Napaienenunena u cieactsus u3 He€. OO0bEM mpsMol u
HAKJIOHHOM NPU3MBI, HIWIMHAPA, TUpaMuabl U KoHyca. OO0BEM I1apa U mapoBOro
CerMeHTa.

KomOuHarmu Tenm BpamieHuss U MHOTOTpaHHHKOB. [Ipu3Mma, BucaHHas B
IWIMHAD, ONHCaHHas OKoJo ImuHapa. llepeceuenne cdepsl u mapa ¢
wiockocteio. Kacanme mapa u cdepbl miockoctbio. TloHsiTHE MHOTOrpaHHHKA,



OMMCAaHHOTO OKOJO c(epsl, cdepbl, BIMCAHHON B MHOTOIPAHHUK WM TEJO
BpaIllCHUS.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCA, ITUIOmanas chepsl U €€ JacTeu.
[Tonobue B mpoctpanHcTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. PemieHue 3amady Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPaHHUKOB UM TEJ BPAILIEHUSI: CEUYEHUS IUITUHIpa
(mapamienbHO YW TNEPHEHAMKYJISAPHO OCH), CEUYEHHUsl KOHyca (mapaluiesibHble
OCHOBaHHIO U MPOXOJSIINE Yepe3 BEPIUIMHY), CEUYEHHUs I1apa, METOIbl TOCTPOEHUS
CEUYEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUS, METOJ IEpPEHOCa
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtopel B mpoctpaHctBe. Omnepauumyd Haja BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOICTBa BEKTOPHOrO yMHOXeHUA. [IpsMoyronpHas
CHCTEMA KOOPAMHAT B IpocTpancTBe. KoopauHatel BekTopa. Pasznoxxenue Bekropa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJl TPHU PEIICHHH TE€OMETPUUYECKHUX
3amad.

JABUKeHMSI B IPOCTPAHCTBE

JBrxenust npoctpaHcTBa. OToOpakeHus. [[BukeHUs U paBeHCTBO (UTYP.
OOmme cBoiicTBa NBWKECHHWH. BuIbl JIBWKEHWN: TapalUIeNbHBIA TEPEHOC,
LEHTpaJibHAsl CUMMETpPHUs, 3€pKajbHas CHUMMETpPHS, MOBOPOT BOKPYT MPSMOI.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Diinepa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«'EOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLLIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHIICKOro  OOIIecTBa,  MpeACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBIICHUA,
NpoIeAYp TPaKIAHCKOrOo 0OIIecTBa (BBIOOpPHI, OMPOCHI M JIPYroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTUTYTaMHU B COOTBETCTBHUM C HX
GYHKIUSIMHY ¥ Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCUHCKOW MATEMATHUKH, HEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaTEeMaTUKOB U POCCUUCKON MaTEMaTUYECKON HIKOJIBI,
WCIIOJIb30BAaHUE ATUX JIOCTIDKCHWH B JAPYIMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUUCKOTO Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUS, 3TUUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTW)KEHUNM HAyKHM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYUBOTO Oy TyIIEro;

4) acTeTH4ecKoOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAas 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHHUN, BOCTIPUUMYNBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

S) pusnyeckoe BocnnuTaHue:

c(hOPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTH4YeCKUE 3HaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3J0POBBIO (370pOBOE THUTAHUE, COAIIAHCHUPOBAHHBIN PEKUM 3aHSATUH W
OTIbIXa, peryisipHas (pu3ndecKkass akTUBHOCTH), (DM3HMUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO;

6) Tpy10BOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOJIIO0Us, HHTEpeC K
paznuyHbiM  chepaMm  TIPOPECCHOHAIBHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymeid mnpodeccur U pealm30BbIBATH COOCTBEHHBIE KU3HEHHbIC IJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oOBaHUIO U



caM0OOpa30BaHUIO HA TMPOTSHKECHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUYECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBIE€HHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTUYECKOW  KYJIbTYphbl, TOHHUMAaHHUE BJIUSHUS
COLMATBHO-D)KOHOMUYECKUX TMPOILIECCOB HA COCTOSIHUE MPUPOJHONU U COIMATIbHOU
Cpenbl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa IKOJIOTHIECKUX TTPOOIeM, OpUCHTAIUS
HA TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWM [JIs pemieHus 3amad B o0actu
OKpYXaIoUIE Cpeapl, IUIAHUPOBAHUE TMOCTYNKOB M OLEHKH HX BO3MOMXKHBIX
MOCJIEACTBUN IJISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OONIIECTBEHHOW  MPAKTUKH, IMOHUMAaHHE
MaTeMaTHYECKOW HayKH Kak cdepbl 4YemoBEeUeCKOW IesATeNIbHOCTH, 3TarnoB €€
pa3BUTUA W 3HAYUMOCTH [UIA Pa3BUTUS UMBUJIMU3ALMM, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll KaK CpEJICTBOM IIO3HAHUSI MUpa,
TOTOBHOCTh OCYIIECTBIIATh NPOEKTHYK) W HCCIECIOBATEIbCKYI JESITEIbHOCTh
WHJUBUAYAJIbHO U B TPYyMIIE.

METAINIPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

Bba3zoBble JJornueckue aeicTBUA:

BBISIBJISATH M XapPaKTEPU30BaTh CYLICCTBCHHBIE MPU3HAKHM MAaTEMATHYECKUX
O00OBEKTOB, TIOHATUH, OTHOIICHUA MEXAY TOHATHSIMH, (POPMYIHPOBATH
OTIpE/ICJICHUS] TIOHATUM, yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMUsI /1711 000OIICHHS U CPAaBHEHUS, KPUTEPUHU MPOBOIUMOI0 aHAJIN3A;

BOCIIPHHUMATh,  (opMymupoBaTh U  TPEOOpPA3OBBIBATH  CYXKICHHS:
YTBEPAUTENbHbBIC U OTPUIIATEIbHBIE, EAMHUYHBIE, YACTHBIE U OOIIHNE, YCIOBHBIE;

BBISIBJIAITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOIIOACHUSAX U YTBEPXKICHUSAX, MpeAsiaraTb KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW Y MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C WCHOJIb30BAHWEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUEHNUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITENIBHO JJOKA3aTEIbCTBA MATEMATUHYECKUX YTBEPKACHUM
(IpsiMbIe ¥ OT IPOTUBHOTO), BBICTPAUBATh ApTyMEHTAIINIO, IPUBOJIUTH TIPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBaTh COOCTBEHHBIE CYKJCHUS U BBIBOIBI;

BbIOUpaTh cmoco0 pemieHusi ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHWS, BBHIOMpATh HauOoJiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBbie ucciaenoBarebCcKue 1eCTBHUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh ~ BOMpOCH,,  (UKCHpyIOIIME  OPOTHBOpEuHe,  Mmpoliemy,
yCTaHaBIMBaTh MCKOMOE W JAaHHOE, (POPMHUPOBATH TUIIOTE3y, apryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEIOBAHNE
[0 YCTAaHOBJICHUIO OCOOCHHOCTEI MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMHU, SBJICHUSMH, MPOLIECCAMU;

CaMOCTOATENBHO (HOpMYyTUpPOBaTh OOOOLICHUS W BBIBOJABI IO PeE3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHMSA, UCCIEAOBaHMS, OICHHWBATh  JIOCTOBEPHOCTD
HOJTYYEHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IMIpoliecca, a TaKXkKe BbBIABUTATH
IPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISIBIISATh J€(UIMTH WHGOPMAIMY, TAHHBIX, HEOOXOMUMBIX IJIsi OTBETa Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BbIOMpaTh UH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3HPOBATH,
CHUCTEMATU3UPOBATh U HHTEPIPETHUPOBATh WH(GOPMALMIO PA3TUYHBIX BUAOB U
¢dbopm npencTaBieHus;

CTPYKTYpUPOBaTh MH(POPMAIMIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH TpaduvecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaLuu o CaMOCTOSITEJIBHO
c(OpMyYIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKAaTHBHbIE YHUBeEpPCcAJIbHbIE YueOHbIEe 1eiCTBUSA

Oo0menue:

BOCIIPHHUMATh U (POPMYJIMPOBATH CYXKJCHHUS B COOTBETCTBUH C YCIIOBHSIMH U
HeaIMU  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpaXkaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX U IMHMCBMCHHBIX TCKCTAaX, AaBAaTbhb IIOACHECHHUA II0 XOI[y peIHeHI/IH 3ajgadu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAaT;

B XOJIe¢ OOCYKJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBI,
npoOJIeMbl, pelaeMol 3ajaud, BBICKA3bIBaTh WJEH, HAIICJICHHbIE Ha IIOMCK
pEIICHUS, COIMOCTaBIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB
nuanora, oOHapyKMBaTh Pa3jU4Me M CXOJCTBO IMO3UIIMHA, B KOPPEKTHOUW (hopme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHHUS,

MIPEICTABIIATh PE3YyJbTAThl PEIICHUS 3aJ1aud, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GOpMaT BBICTYIUICHHS C yd4€TOM 3ajad
MIPE3EHTAlU U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJIAITh IJIAH, aJlTOPUTM PELICHUS 3aJa4H, BHIOMPATh CIIOCO0 PELIECHUS C
y4€TOM HMMEIOIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PEUICHU ¢ y4€TOM HOBOM MH(OPMALIHH.

CaMOKOHTPOJIb, SMOUMOHAJIbHbIN HHTEJJIEKT:

BJIaJE€Th HABBIKAMHM  [O3HABATEJIbHOM  pediaekcuu Kak  OCO3HaHUSs
COBEPILAEMBIX JCHUCTBUI U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIHTATOB, BIIAJETh
crnocobaMu CaMOTIPOBEPKH, CAaMOKOHTpPOJS Mpoliecca M pe3yibTaTa pelIeHus
MaTeMaTU4YECKOU 3aa4H;

NPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPU PELICHUU 3a]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OLICHHBATh COOTBETCTBUE PE3yJbTaTa LIETU U YCIOBUAM, OOBICHATH TPUUUHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOJUTh OIINOKY,
JaBaTh OIL[EHKY IPUOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eATEJIbHOCTD:

NOHMMATh M HCHOJb30BATh NMPEUMYIIECTBA KOMAaHAHOW W WHIAUBUIYAIBHOU
paGoThl TpU peleHUH Y4eOHBIX 3aJad, MNPUHUMATh LEJIb COBMECTHOMU
NEeATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThI, pacnpeaciiiarh
BUJIbI pabOT, J10roBapuUBaThCs, OOCYXKIaTh TMPOIECC U pPe3ylbTar paldoThl,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acTBOBaTh B TPYNMNOBBIX (hopmax paboTel (00CyxkaeHUsI, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYPMbl» M HWHBIE), BBINOJHATH CBOK 4YacTh paldOThl U
KOOPAMHUPOBATh CBOU JACHUCTBHS C JPYTMMHM YJIEHAMU KOMAaH[Ibl, OLICHHBATH
KaueCcTBO CBOEro BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSM, CHOPMYIHUPOBAHHBIM
YYaCTHHUKAaMHU B3aUMOJICHCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K kony 10 knacca o0yyaroniuiicss Hay4uTcs:

e CBOOOAHO ONEPUPOBATH OCHOBHBIMM MOHATHSMH CTEPEOMETPUM IIPH
pEeLIeHUH 3a1a4 U IPOBEJCHUN MAaTEMAaTUYECKUX PACCYXKACHUM;

e TMPUMEHATH AKCHOMBI CTEPEOMETPUM W CIEACTBUS U3 HUX IIPU PELICHUU
F€OMETPUYECKUX 3a/1a4;

e KJAcCU(UIMPOBATh B3aUMHOE PACIIOJIOKEHHE NPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, NPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH MOHATHUSAMH, CBS3AHHBIMM C yIjamMH B
IIPOCTPAHCTBE: MEXKAY NPSMBIMM B IPOCTPAHCTBE, MEXAY MNPIMOU U
IJIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH NOHATUSAMH, CBA3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOAHO pacmo3HaBaThb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (TpuU3Ma,
nupamMua, MPSMOYTOIBHBINA MapajuieNenumne, Ky0);

e KJIACCH(PUIUPOBATH  MHOTOTPAHHUKW, BbIOMpas  OCHOBaHHWS IS
KJ1IaccuUKaInH;

e CBOOOJHO OINEPUPOBATH TMOHATUSIMH, CBSI3AHHBIMU C  CEYCHHUEM
MHOTOI'PAaHHHUKOB IIOCKOCTBIO;

e BBIMNOJIHSITH napasuielibHOE, LEHTPAIBHOE U OpPTOTOHAJIBHOE
MPOEKTUPOBAaHUE (DUTYp HA IJIOCKOCTh, BBINOIHATH U300paxeHus: GuUryp
HAa TUIOCKOCTH;

e CTPOUTH CEYEHHUS] MHOTOTPAHHUKOB PA3NMYHBIMU METOJAMH, BBIOIHITH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hHUTYyp:
BUJ] CBEpPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOLIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupamuza), FeOMETPUUYECKUX TeJ ¢ TPUMEHEHUEM (HOpMYIT;

e CBOOOAHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OChb U IUIOCKOCTb CHUMMETPUHM, LEHTP, OCh M IUIOCKOCTb CHMMETPUU
buryper;

e CBOOOJHO ONEPUPOBATH TMOHATUAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHITH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUWA U
HAXOXKJEHUE TE€OMETPUYECKUX BEJIMYUH, MPUMEHSS HU3BECTHBIE METOJIbI
IpU PEUICHUN MATEeMAaTHYECKUX 3a/1ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0’KHOCTH;

e IMPUMEHATH MPOCTEHINE MPOrpaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUH CTEPEOMETPUYECKHX 3a/1ay;

e U3BJEKaTh, MPeOoOpPa3OBBHIBATH M HWHTEPIPETUPOBATH HWHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYI0 Ha
yepTekax U pUCYHKaX;

e TMPUMEHATH TMOJYYCHHbIE 3HAHUA HaA TNPaKTUKE: CpaBHUBAThb U
aHAJTM3UPOBATh PEabHbIE CUTyallUH, NPUMEHSATh MU3YUYEHHBIE MOHATHUS B
mpoliecce IMOMCKa  pelIeHUusT MaTeMaTU4ecKu  CcPOpMYyIMpPOBAHHON
npoOseMbl, MOJAEIMPOBATh peajbHble CHUTyallud Ha SI3bIKE T'€OMETPHH,
UCCJIEI0BATh MTOCTPOEHHBIE MOJEIN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUNA M TEOpeM, ammapara anreOpbl, pellaTh MPAaKTUYECKUE 3a/ayi,
CBSI3aHHBIE C HAXOXK/ICHUEM F€OMETPUYECKUX BEJIMYMH;

e HMETh MPEJCTaBJICHUS 00 OCHOBHBIX 3Tamax pa3BUTUS €OMETPUU Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJOTUM.

K konmy 11 kinacca oGyyaroniuiicss HAy4uTCs:



CBOOOJHO OIEPUPOBATh TMOHATUSMHU, CBSI3aHHBIMU C IHJIMHAPUYECKOM,
KOHMUYECKOW U CcepuyecKkoil MOBEPXHOCTSIMH, OOBSCHITH CIIOCOOBI
MOJTyYCHUS;

OMepUpOBaTh MOHIATUSIMU, CBSI3aHHBIMU C TEJaMU BPAILICHUS: HAIUHAPOM,
KOHYCOM, c(hepoii u 1mapom;

pacmo3HaBaTh Tela BpalleHus (LMUIUHAP, KOHYyC, cdepa u 1map) H
OOBSACHATH CLIOCOOBI MOTYYESHHSI T BPALLCHUS;

KJ1acCU(UIIMPOBATh B3aUMHOE PACIIOIOKEHUE C(ephl U MITOCKOCTH;
BBIYMCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJl BpalleHUs,
00BEMBI U TUIOHIAAM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpalleHUS,
TreOMETPUUECKUX TeJl C MPUMEHEHHEM (OopMyTT;

CBOOOJHO ONMEpPUPOBATH MOHATUAMHM, CBSI3aHHBIMU C KOMOWHALUAMU TEN
BpalleHUs] U MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cdepy u
OMHCaHHBIM OKOJIO cepbl, chepa, BIMCaHHAS B MHOTOIPAHHUK WJIH TEJIO
BpallleHUs;

BBIUUCIISTH COOTHOLIEHUSI MEXKY TUIOIIAIIMU MIOBEPXHOCTEH U 00BEMaMHU
IT0JTOOHBIX TEI;

n3o0paxkaTb u3ydaeMble (DUTYpPBI, BBITOJHATH (BBIHOCHBIE) ILIIOCKHE
YepTEeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUIl CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUYCHHUS TEJ BPAIICHHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M MPeoOpa3oBbIBaTh HH(POpPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYI0 Ha
yepTexax U pucyHKax;

CBOOOJTHO OIEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITMIOJHATH ONEPAlU HaJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPaBHEHHUEM B JIEKapTOBOIl cUCTEMe KOOPAHHAT;
peuaTh reoMeTpUUecKHe 3a7a4id Ha BbIUUCIECHUE YTJIOB MEXKY MPSMbIMU
U IJIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUM OT TOYKU JI0 IUIOCKOCTH, B
IIEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPHU PEUICHUH;
CBOOOMHO OMEpPUPOBATh MOHSITUAMH, CBSI3AHHBIMH C JIBUKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHUI;

BBINIOJIHATh M300paXE€HUsT MHOTOTPAaHHUKOB M TeJl BpaIlEHUS MpHU
napayieIbHOM — [EepPEHOCE, LEeHTPAJIbHOM CHMMETpPUHU, 3€pKaJbHON
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSMOM, MpeoOdpa3oBaHus MOA00US;
CTPOUTH CEYEHHsI MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHs IMIINHIpPA
(mapasnienbHO U MEePIEeHIMKYIISIPHO OCH), CEUEHUs1 KOHYca (MapaiebHbIe
OCHOBaHUIO U IPOXOJISIINE YEPE3 BEPIIMHY), CEUCHHUS 111apa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUSI CEUEHUN: METOJ CJENO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHHUS, METO]] TIEPEHOCA CEKYIIEeH MI0CKOCTH;



JIOKa3bIBATh T€OMETPUUECKHUE YTBEPKACHUS;

IPUMEHATh T€OMETPUYECKHE (PaKThl IJISl PEIICHUS CTEPEOMETPUUYECKUX
3a/a4y, MPEANoJaralolIMX HECKOJbKO IIaroB pEUIeHUs, €CIU YCJIOBHS
NPUMEHEHUS 3a/1aHbl B IBHOU U HESBHOU (hopMme;

pelmarp 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJIEHUE T€OMETPUUECKUX BEJIMYNH;

OPUMEHSATH MPOTPAMMHBIE CPEACTBA U 3IEKTPOHHO-KOMMYHUKALIMOHHbIE
CHUCTEMBI IIPY PELIEHNN CTEPEOMETPUYECKUX 3a/1a4;

NPUMEHATh  TOJYYEHHbIE  3HAHWA HAa  NPAKTUKE:  CpPaBHUBATH,
aHaJM3UPOBaTh U OLICHUBATh PEAIbHBIE CUTYaAllUH, IPUMEHATh U3YUYEHHbIC
NOHATHUS, TEOPEMBI, CBOWCTBA B IMpOLIECCE IOUCKA  PELICHUS
MaTeMaTHYecKd  CQOPMYJIMPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
pealbHbIE CUTYallMM HA S3bIKE T'€OMETPUHU, HCCIENOBATH IMOCTPOCHHBIC
MOJENN C HCIOJIb30BAHUEM TE€OMETPUUYECKUX TOHATUA U TEOPEM,
anmapata anreOppl, pemaTh MNpPAaKTUYECKUE 3a7aud, CBS3aHHbBIE C
HAXOXKJIEHUEM T'€OMETPUYECKUX BEJIUYMH;

UMETh TPEJCTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUHM Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iejioB U TeM (undposbie)
n/n NPOrpamMMslI Bcero Konrpoaenpie  Tpakriieckue o0pa3oBaTe/ibHbIE
padoThI padoTsI pecypenI
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnosnokeHue npsmMbIx B 6 1
MIPOCTPAHCTBE
3 [TapayienbHOCTB IPSIMBIX U INIOCKOCTEH B 2
IIPOCTPAHCTBE
4 [lepneHAUKyYISAPHOCTD NPSAMBIX U )5
IJTIOCKOCTEM B MPOCTPAHCTBE
VYIIIBl U paccTOSHUS 16 1
MHoOrorpaHHuKu 7 1
Bexkrtopsl B mpocTpaHcTBE 12
g HOBTOPGHI/IG, 00001IIeHNE U CHCTEMATH3aLIHs 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6 0




11 KITIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iejioB U TeM (undgposbie)
Ne n/m Konrpoabusie IIpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsI pecypen
1 AHaIUTHYECKas TEOMETPUS 15 1
) [ToBTOpEHwHE, 0606II.IGHI:IG u 15 1
CUCTEeMaTHu3alus 3HAaHUI
3 O0BEM MHOTOTpAaHHUKA 17 1
Tena BpaieHus 24 1
5 [Tnomaau MOBEPXHOCTH U O0BEMBI 9 1
KPYTJIBIX TET
6 JBrxeHus 5 1
. [ToBTOpeHwHE, 0606II.IGHI:IG u 17 )
CUCTEeMaTHu3alus 3HAaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HOYPOYHOE INTAHUPOBAHHUE

10 KITACC
Kosn4yecTBo 4acoB DJIeKTPOHHbIE
[1]
J:;-H Tema ypoxka Beero Koutpoabubie IIpakTuyeckue il:;:eﬂl/[ﬂ :gl?al;zl;:fenbnue
padoThbI padoTsI pecypenI

OcHoBHbIE MpaBuiIa U300pakeHUs Ha

1 PHCYHIE IUIOCKOCTH, HapailielIbHbx 1 https://m.edso0o.ru/588c85b2
IPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka
[TonsiTus crepeoMeTpun: TOUKa,
npsiMasi, MI0CKOCTh, IPOCTPAHCTBO.

2 OcHoBrbie npasua n300paxenH Ha 1 https://m.edsoo.ru/ddcdafc?
PHUCYHKE TIJIOCKOCTH, MapajlieTbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka
[TonsTuA: nepecekaromecs

3 IJIOCKOCTH, IIEPECEKAIOLIUECS IIPsAMast 1 https://m.edsoo.ru/eba83d84
Y TJIOCKOCTB; MOJYIPOCTPAHCTBO
[TonsTuA: nepecekaromecs

4 IJIOCKOCTH, TIEPECEKAIOIIUECS TPsiMast 1 https://m.edsoo.ru/76122161
U TUIOCKOCTb; MOJIYIPOCTPAHCTBO
MHororpaHHuKH, U300pakeHHne

5 MPOCTEUIINX MPOCTPAHCTBEHHBIX 1 https://m.edsoo.ru/db7fa53e
(buryp, HECYIIECTBYIOIMHUX 0OHEKTOB

6 MuororpanHmicH, H300paxeHHe 1 https://m.edsoo.ru/4284be8b

IIPOCTEUIINX IIPOCTPAHCTBEHHBIX




¢buryp, HeCymecTBYIOIIHNX 00BEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBbHIE
CJIE/ICTBHS U3 HUX

https://m.edsoo.ru/c2bed9¢5

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEICTBUS U3 HUX

https://m.edsoo.ru/f24¢c9d86

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
CJICACTBUA U3 HUX. CHOCO6I>I 3a1aHusA
MPSAMBIX U ITIOCKOCTEH B
npoctpanctBe. O603HaAUEHUS TPSIMbIX
U IJIOCKOCTEN

https://m.edsoo.ru/db11b7fd

10

N300pakeHne ceueHuil mupaMupl,
Ky0a ¥ MPU3MBbI, KOTOPBIE TPOXOJSAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus MoJy4YeHHBIX
mIockocteil. PackpammBanue
MMOCTPOCHHBIX CEYEHUN Pa3HBIMU
1[BETaMU

https://m.edsoo.ru/b5dd926b

11

N3o0pakeHne ceueHnit MIpaMHuIbl,
Ky0a U pU3Mbl, KOTOpPBIE TPOXOISAT
gyepe3 ux péopa. M3obpaxenue
nepeceyeHus MoJy4eHHBIX
IJI0CcKocTel. PackpammBanue
MMOCTPOCHHBIX ceueHun Pa3sHbBIMU
uBE€TaMu

https://m.edsoo.ru/14ca712¢

12

N3o0pakeHne ceueHnit MIpaMuIbl,
Ky0a U pU3Mbl, KOTOpPBIE TPOXOIAT
gepes ux péopa. M3obpaxenue
NEpCCCUCHUS MOJTYUCHHBIX
IJI0cKocTeil. PackpammBanue

https://m.edsoo.ru/b2618cce




MMOCTPOEHHBIX CEUYEHUN pa3HbIMU
LIBETaMH

13

N300pakeHne ceueHuil mupaMupl,
Ky0a ¥ MPU3MBbI, KOTOPBIE TPOXOJSAT
gepes ux péopa. M3obpaxenue
NEpeCCUCHUS MOJTYUCHHBIX
mIockocteil. PackpammBanue
MOCTPOCHHBIX CEUCHHI Pa3HBIMU
[[BETAMHU

https://m.edsoo.ru/9¢cf3b9bf

14

Meropn cie0B 11 TOCTPOCHHUS
CEYCHUN

https://m.edsoo.ru/1b2{91f7

15

Mertopa cnenoB A1 HOCTPOEHHUS
ceueHuii. CBOICTBa epeceueHuit
MPSAMBIX U IIIOCKOCTEN

https://m.edsoo.ru/1844a2e4

16

MeTon ciieoB [isl MIOCTPOEHUS
ceuenuid. CBOMCTBA MEpECEUCHUI
MPSAMBIX U ITOCKOCTEH

https://m.edsoo.ru/a9d15d32

17

[ToctpoeHue ceueHuit B nupamue,
KyOe 1o TpéM Toukam Ha péOpax.
Co3gaHne BEIHOCHBIX YEPTEKEN U
3aMuch UIaroB MOCTPOEHUS

https://m.edsoo.ru/4c4216€9

18

ITocTpoeHue ceueHuil B mupaMu/e,
KyOe 1o TpéM Toukam Ha péOpax.
Co3gaHre BEIHOCHBIX YEpPTEKEN U
3aMuch UIaroB MOCTPOEHUS

https://m.edsoo.ru/57e2e351

19

ITocTpoeHue ceueHuil B mupaMu/e,
KyOe 1o Tpém ToukaM Ha pébpax.
Co3gaHre BEIHOCHBIX YEpPTEKEN U
3aIlUCh 1IAroB MOCTPOEHUS

https://m.edsoo.ru/4fcbfc2f




20

ITocTpoeHue ceueHuil B mupaMu/e,
KyOe 1o TpéM Toukam Ha péOpax.
Co3gaHre BEIHOCHBIX YEpPTEKEN U
3aMuch UIaroB MOCTPOEHUS

https://m.edsoo.ru/c5abbc54

21

[ToBTOpenue mnanumeTpun: Teopema
0 MPONOPLUOHATBHBIX OTPE3KaX.
[TogoOue TpeyroJbHUKOB

https://m.edsoo.ru/7d1{b4c8

22

[ToBTOpenue nmnanumeTpun: Teopema
Menenas. PacueTsl B ceUEHHUSIX Ha
BBIHOCHBIX 4eprexkax. Mcropus
Pa3BUTHSA IINIAHUMCTPHUU U
CTEepEOMETPUU

https://m.edsoo.ru/c5a497c4

23

KonTpomnpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

https://m.edsoo.ru/abae516e

24

B3aumHoOe pacnonoxeHue npsiMbIX B
npoctpancTse. CKpemuBaronecs
npsamsie. [Ipusnaku
CKPEILMBAIOIINXCS IPSMBIX.
[TapatenpHble psIMBbIC B
IIPOCTPAHCTBE

https://m.edsoo.ru/cbtb4984

25

Teopema o CylIeCTBOBaHUHU U
€IUHCTBEHHOCTH IPSIMOU
NapaJulIeJIbHON JaHHOU IIPSIMOH,
IIPOXOAALICH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEXKAILLEH Ha
JAHHOU npsimoit. Jlemma o
[IEPECEYCHUH MAPAJUIEIBHBIX MPSIMBIX
IJIOCKOCTBIO

https://m.edsoo.ru/ac45fd6f

26

[TapayenbHOCTB TPEX MPSIMBIX.

https://m.edsoo.ru/5al 1ad49




Teopema o0 TpEX mapajuIeIbHBIX
npsaMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

[TapannensHoe TPOSKTHPOBAHUE.
OcCHOBHBIE CBOWCTBA NapAJIIEIBLHOTO
npoeKTupoBaHus. M3o0paxenne
pasHbIX GUTYpP B apaJIEIbLHON
MIPOCKITUH

https://m.edsoo.ru/f275db49

28

[lenTpanbHas npoeKkuus. YToil ¢
COHAIIPaBJIICHHBIMHU CTOPOHAMH. YTOJI
MEXY NPSIMbIMU

https://m.edsoo.ru/7cadfa2f

29

3amaun Ha NOKA3aTEILCTBO U
HCCIICIOBAHUE, CBI3aHHBIC C
pacnonomeHHeM HpSIMLIX B
MIPOCTPAHCTBE

https://m.edsoo.ru/53ab7ctd

30

[ToHsTHA: MapaIeaTbHOCTh NPSIMON U
IIJIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
[apaJuIEIbHOCTH IPSIMOU U
miockoctu. CBoiicTBa
[apaJuIEIbHOCTH IPSIMOU U
IIJIOCKOCTH

https://m.edsoo.ru/1737{d63

31

I'eomerpuyeckue 3agaun Ha
BBIYHMCIICHUE U JI0KA3aTENIbCTBO,
CBSA3aHHBIE C [1apaJUICIBbHOCTHIO
IIPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

https://m.edsoo.ru/e8e1391a

32

ITocTpoeHue ceueHus, MPOXOAAIIETO
4yepe3 JaHHYIO NPSIMYI0 Ha YepTexe U
[apaJuIeIbHOTO APYTOM MIPSMOM.

https://m.edsoo.ru/49ffaff1




Pacuér oTHOIIEHU A

33

[TapannensHas npoekuus,
MPUMEHEHHE ISl TOCTPOCHUS
ceueHMi Ky0Oa 1 mapajuiesenumneaa.
CaoiicTBa napasuienenuneaa u
MIPU3MBI

https://m.edsoo.ru/ac13686d

34

[TapannenpHbIE IIOCKOCTH.
[Ipu3Haku napajuieIbHOCTH IBYX
IIJIOCKOCTEN

https://m.eds00.ru/b936¢992

35

Teopema o0 mapaieIbHOCTH U
€MHCTBEHHOCTH IJIOCKOCTH,
MPOXOJIAIICH Yepe3 TOUKY, HE
MPUHAJICKAIYIO JaHHOM IIOCKOCTH
U CIICJICTBUS U3 HEE

https://m.edsoo.ru/6be9fbea

36

CaoiicTBa napauiebHbIX
IIJIOCKOCTEM: O MapajuIeIbHOCTH
MPSAMBIX NIEPECEYEHUS IPU
MEPECEUCHHUH IBYX MapalieIbHBIX
IJIOCKOCTEMN TPEThEU

https://m.edsoo.ru/6¢42af37

37

CaoiicTBa napauiebHbIX
MIJIOCKOCTEH: 00 0Tpe3kax
MapauIeNbHBIX TPSIMBIX,
3aKIIFOYEHHBIX MEXIY
napauieIbHbIMU TJIOCKOCTSIMH; O
IIEPECEUCHUH IIPSIMOU C IBYMS
napajuieIbHbIMU TUIOCKOCTSAMH

https://m.edsoo.ru/e157¢617

38

[ToBTropenue: Teopema [Tudaropa Ha
TUIOCKOCTH

https://m.edsoo.ru/9ccc55d3

39

[ToBTOpEHME: TPUTOHOMETPUS

https://m.edsoo.ru/e6¢98c7¢c




IIPSAMOYT'OJIBHOTO TPEYTrOJIbHUKA

40

CaoiicTBa Ky0a U MPSIMOYTOTBHOTO
napajuienenumneaa

https://m.edsoo.ru/99d56dab

41

Brruncnenue UIMH OTpe3KOB B KyOe U
MPsIMOYTOJIBHOM Tapajulesienuie e

https://m.edsoo.ru/5b1bb69d

42

IlepnieHqUKyYIAPHOCTD NPAMOU U
mrockocty. [Ipusnak
NEPIECHIUKYIAPHOCTH IIPSIMOU U
IJIOCKOCTH

https://m.edsoo.ru/5682d452

43

IlepneHqUKyYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTH IIPSIMOM U
IJIOCKOCTH

https://m.edsoo.ru/59fccc75

44

TeopeMa 0 CylIeCTBOBAHUHU U
€IUHCTBEHHOCTH IIPSIMOiA,
IIPOXOAALICH Yepe3 TOUKY
IIPOCTPAHCTBA U NEPIEHIUKYIISIPHON
K IIJIOCKOCTH

https://m.edsoo.ru/c93542b5

45

[1110CKOCTH M NEPIIEHIUKYIISAPHBIE UM
IIPSIMBIE B MHOTOI'PaHHUKAX

https://m.edsoo.ru/62fc55¢3

46

[1n0ckoCTH ¥ IepNEHAUKYISIPHBIE UM
MpsiMble B MHOTOTpaHHHUKAX

https://m.edsoo.ru/76464a93

47

[lepneHqUKYISAp U HAKIOHHAS.
[TocTtpoenue nepneHauKyIsipa U3
TOYKH Ha MPSIMYIO

https://m.edsoo.ru/818779¢7

48

[lepneHqUKYISAp U HAKIOHHAS.
ITocTpoeHue nepneHuKyIIspa us
TOYKHU Ha IIPAMYIO

https://m.edsoo.ru/b9366929




49

Teopema o0 TpEX nepneHAUKYIApax
(mpsimast u oOpaTHas)

https://m.edsoo.ru/13ca2779

50

Teopema o TpEX nepneHAUKYIApax
(mpsimast u oOpaTHasi)

https://m.edsoo.ru/7e55435¢

51

VYT0o3 MeXIy CKpeIrBarOIUMUCS
MIPSIMBIMU

https://m.edsoo.ru/4d5fb41d

52

ITouck neprneHIuKyIspHBIX IPSMBIX C

MTOMOIIIBIO TIEPTICHANKYJISIPHBIX
IJIOCKOCTEN

https://m.edsoo.ru/9eceb7da

53

OpToroHanbHOE IPOEKTUPOBAHUE

https://m.edsoo.ru/c82fe87¢

54

[TocTpoenue ceuenuii kyba, MPU3MBI,
MPAaBWJIbHON MUPAMUBI C TIOMOIIBIO
OpTOTOHAJILHOW MPOEKIINU

https://m.edsoo.ru/fc377¢51

55

[Toctpoenue ceueHuit kyoa, IpU3MBbI,
MPAaBWJIbHON MUPAMUBI C TIOMOIIBIO
OpTOTOHAJILHOW MPOEKIINU

https://m.edsoo.ru/56c8faad

56

CuMMeTpust B IPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
[ImockocTy cummeTpuil B
MHOTI'OI'paHHHMKaxX

https://m.edsoo.ru/bal7¢527

57

[Ipu3Hak nepneHaAuKyJISpHOCTH
IIPSAIMOM U INIOCKOCTHU KaK CJIEACTBUE
CUMMETPUHU

https://m.edsoo.ru/3b72¢654

58

ITpaBuibHBIE MHOTOTPAHHUKH.
Pacuér paccTossHMi1 OT TOYKH 10
IJIOCKOCTH

https://m.edsoo.ru/2ae86¢5b

59

[IpaBuUIBEHBIE MHOTOTPAHHHUKH.
Pacuér paccTosiHuii OT TOUKH 10

https://m.edsoo.ru/b33d2119




IIJIOCKOCTH

60

Crioco0Obl ONyCTUTH
NEPIEHIUKYIIAPBl: CHMMETPHS, CIBUT
TOYKH I10 MApAJUICIILHON IIPSMOM

https://m.edsoo.ru/cb1b137c¢

61

CnBur no HenapasuieIbHOW IPsIMOH,
W3MEHEHUE PACCTOSHUI

https://m.edsoo.ru/2625aldb

62

Konrponsnas padora "B3anmuoe
pacrojo)eHue NpsMbIX U
IJIOCKOCTEH B MpoCcTpaHcTBe"

https://m.edsoo.ru/b5bc8eec

63

IToBTOpEHME: YrOa MEXKAY NPSIMBIMU
Ha IUIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

https://m.edsoo.ru/6f93bcdf

64

IToBTOpEHME: YroyI MEKIY
CKPELIUBAIOIIUMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/15e4fecc

65

['eomeTpuyeckure MeToabl
BBIYUCIICHHS yTJIa MEXKTY TIPSIMBIMH B
MHOI‘OI‘paHHI/IKaX

https://m.edsoo.ru/7dec35ee

66

JByrpanusbiii yroa. CBOMCTBO
JUHENHBIX YTJIOB IBYTPAHHOTO yriia

https://m.edsoo.ru/3922fc23

67

[TeprieHIUKYISIPHBIC MIIOCKOCTH.
CBoiicTBa B3aUMHO
MIEPIICHIUKYIISIPHBIX TUIOCKOCTEH

https://m.edsoo.ru/6blaa76d

68

[Ipu3Hak nepneHaAuKyJISpHOCTH
IJIOCKOCTEM; TeOpeEMa O MPSIMOM
[IEPECEUYCHUS ABYX IUIOCKOCTEU

NEPIEHIUKYIISIPHBIX TPEThEU

https://m.edsoo.ru/16¢95¢3a




IIJIOCKOCTH

69

[IpsmoyronbHBIN TapauieIenune];
KyO; u3MepeHusi, CBoiicTBa
IIPSIMOYTOJIBHOT'O NTapaJuIeIenune1a

https://m.edsoo.ru/52¢88814

70

Teopema o AuaroHamu
MPSAMOYTOJIBHOTO MapajulesienuIena u
CJIEICTBHUE U3 HEe

https://m.edsoo.ru/d47cac87

71

CrepeoMeTpuyecKkre U NpUKIIaTHbIe
3aJla4yM, CBA3aHHbIE CO B3aUMHbBIM
PacCToI0KEHUEM MPSMBIX U
IJIOCKOCTH

https://m.edsoo.ru/6e119¢38

72

IToBTOpEHME: CKpELIUBAIOILAECS
IIpsIMbIE, TapajuIeIbHbIE IUIOCKOCTH B
CTaHJapPTHBIX MHOTOIPaHHUKAX

https://m.edsoo.ru/1144¢324

73

[Tapa mapaynenpHbIX IIOCKOCTEN HA
CKPEILIMBAOIINXCS MIPSAMBIX,
pacCTOSHUE MEXKIY
CKpELIMBAIOIINMUCS IPSIMBIMU B
MIPOCTBIX CUTYaLHIX

https://m.edsoo.ru/cfca9ebf

74

Paccrosinue OT TOUKH 10 TJIOCKOCTH,
paccTosiHUE OT MPSMOM A0 MIOCKOCTH

https://m.edsoo.ru/b9a387c8

75

Brrunciienne paccTossHUN MEXTy
CKPELIMBAIOIIUMUCS IPSIMBIMHU C
MMOMOLIBIO TIEPIIEHIUKYIISIPHOMN
MIJIOCKOCTH

https://m.edsoo.ru/fc762dd4

76

TpéxrpaHHsblil yroy, HEpaBEHCTBA IJIsI
TpexrpaHHbIX yriioB. Teopema
[Tudaropa, Teopembl KOCUHYCOB U

https://m.edsoo.ru/6e34b31e




CUHYCOB JUIsl TPEXTPAHHOIO YIJIa

DneMeHTHI ChepPUIECKON TeOMETPHH:

77 1 https://m.edsoo.ru/82ba2777
reo0JIe3M4eCcKue JIMHUMU Ha 3eMJie
K 6ota "V
78 OHTPOHBH?I paboTa Ty TR A 1 https://m.edsoo.ru/69a7d942
paccTosiHus
C .
79 " MCTEMATHSATITE SHAHHH " 1 https://m.edsoo.ru/dd1173e8
MHoOrorpaHHuK U €ro 3J1eMeHThI
IT .B .
80 MpAMIa. BUAH THpaMia 1 https://m.edsoo.ru/51ff5abc
[IpaBunbHas nupamua
IT B
81 prsMa. pAMait it HalJIOHHas 1 https://m.edsoo.ru/68bbSbec
npusMel. [IpaBuiibHas nmpusma
[IpsiMoit napaienenunes,
82 MPSAMOYTOJIbHBIN NTapajuIeJIeUIIe I, 1 https://m.edsoo.ru/8515ba52
Ky0
B .T
83 EIHYKHHG MHOTOTAHIHI. 1 copema 1 https://m.edsoo.ru/86151552
Diinepa
Brinykibsie MHOTOrpaHHuKH. Teopema
84 Oitnepa. [IpaBuibHbIE U 1 https://m.edsoo.ru/624c65¢7
MOJTYTIPAaBUIIbHBIE MHOTOTPaHHUKHU
K 0
85 " OHTpOIbHat pa STa 1 https://m.edsoo.ru/9ac392c8
MHoOrorpaHHuKu
I1
86 OIDITHE BOKTOPa Ha IIOCKOCTH 1 B 1 https://m.edsoo.ru/b744c9ec
MIPOCTPAHCTBE
87 CymMmma BEKTOpOB 1 https://m.edsoo.ru/29ad6e37
88 PaznocTh BekTOpOB 1 https://m.edsoo.ru/dal62dbe
89 [IpaBuio mapannenenunena 1 https://m.edsoo.ru/a8bSabla
90 YMHOXEHUE BEKTOpa HA YHUCIIO 1 https://m.edsoo.ru/2a5d2dcl




Paznoxenue BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHOMN 1 https://m.eds00.ru/92765464
MJIOCKOCTH

92 CkansipHO€ IPOU3BEIEHUE 1 https://m.edsoo.ru/fd6b44as
B

93 PIMGIICHIE YT MEAULy BeKTopamu 1 https://m.edsoo.ru/e634d38a
B IIPOCTPAHCTBE

94 [Ipocreiimne 3aga4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/3d5b22ec

95 [Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/6b87c2da

96 [Ipocreiimne 3aga4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/b9b6d54f

97 [Ipocreiimne 3a1a4u ¢ BEKTOpaMU 1 https://m.edsoo.ru/24e7b226
0606

98 © HjeHHe 1 CHCTEMATHAI 1 https://m.edso0.ru/22247c8c
3HaHUU
O06001IeHre U cucTeMaTH3alus

99 . 1 https://m.edsoo.ru/ebl6c6bla
3HAHUU

100 Hrorosas koHTpoabHAs paboTa 1 https://m.edsoo.ru/eca25dd6

101 HroroBas koHTpoOINIbHAs paboTa 1 https://m.edsoo.ru/13be7183
0606

102 ° HjeHHe 1 cucTeMathsani 1 https://m.edsoo.ru/c8863892
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME




11 KITIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Konrpoabusie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTsI
pecypcebl

[ToBTOpenue Temol "KooparHaTel

1 BEKTOpa Ha IJIOCKOCTH U B 1 https://m.edsoo.ru/c7ce9c2f
npoctpaHcTae”
IToBTOpenue Temnl "CkansapHoe

2 P " P 1 https://m.edsoo.ru/49d29f46
MPOU3BEJICHUE BEKTOPOB
IToBTOpEeHue TeMbl "Borunicienue

3 yrjaa MEXAy BEKTOPaMH B 1 https://m.edsoo.ru/ecb2a824
npocTpaHcTae”
IToBTOpEeHME TeMBI "Y paBHEHHE

4 MPSMOM, MPOXOASAIIEN YEPE3 ABE 1 https://m.edsoo.ru/7a5e¢9713
TOUKH"
VpaBHEHUE IIIIOCKOCTH, HOPMAIIh,

5 P p 1 https://m.edsoo.ru/24171bae
YpaBHEHUE MJIOCKOCTH B OTPE3Kax
YpaBHeHHUE IIJIOCKOCTH, HOPMAJlb,

6 P P 1 https://m.edsoo.ru/dec14¢37
YpaBHEHUE IJIOCKOCTH B OTPE3Kax

7 BekropHoe nmpousBeneHue 1 https://m.edsoo.ru/de683aaa
JIuHeliHBIC HEpaBEHCTBA, JIMHEHHOE

8 p 1 https://m.edsoo.ru/f72¢7fa9
MPOrPaMMHUPOBAHUE
JInHelHbpIC HEpaBEHCTBA, JIMHESHHOE

9 P 1 https://m.edsoo.ru/d21cfb6ee
MporpaMMHUpOBaHUE
AHanuTHYecKrue METOIbl pacuéra

10 AP 1 https://m.edsoo.ru/d1fa9d71

yIila MeXAy NPSMBIMU B




MHOT'OrpaHHHUKax

AHaTMTHYECKHE METOIBI pacdyéTa

11 yIila MEeXAy IJIOCKOCTSIMU B https://m.edsoo.ru/fe24d456
MHOT'OTpaHHUKAX
dopmyna paccTOSHHUS OT TOUYKH 10

12 pMyJa p a https://m.edsoo.ru/5b56823d
IJIOCKOCTH B KOOPJIMHATAX
HaxoxxneHue paccTOsIHUI OT TOUKHU

13 A p https://m.edsoo.ru/9ef42fa7
710 TTOCKOCTH B KyOe
Haxoxnenue paccTostHUM OT TOUKH

14 J10 TUIOCKOCTH B IPABUIIbHOM https://m.edsoo.ru/25bclef2
nupamMu/ie
KounrtpoasHasg padora

15 " P p " https://m.edsoo.ru/1{7ea33f

AHaIUTHYECKast TEOMETPUS

CeuyeHUsI MHOTOT'PAaHHUKOB:

16 p https://m.edsoo.ru/416bc79c¢
CTaHJapTHBIE MHOTOTPAaHHUKHU
CeueHus MHOTOI'PAaHHUKOB: METO

17 p A https://m.edsoo.ru/1273{fb9
CJIEZIOB
CedeHust MHOTOTPAHHHUKOB:

18 CTaHJIapTHBIE TIIOCKOCTH, https://m.edsoo.ru/a2¢cd38a4
MepecevyeHus IPSIMbIX U TNIOCKOCTEN
ITapanaensHBIE IPSIMBIE U

19 p p https://m.edsoo.ru/e4b889fd
MJIOCKOCTH: TTapaJljIeIbHBIC CEUCHUS
ITapannensHble OpSIMEBIEC U

20 P p . https://m.edsoo.ru/b12282ed
MJIOCKOCTH: PACUET OTHOLIECHUHN
[TapannensHbIe IPAMBIE U

21 TJIOCKOCTH: YTJIbI MEXKIY https://m.edsoo.ru/bd78ac3a
CKPEUIUBAIOIIUMHUCS TPSIMBIMHU

22 [TepienauKysipHBIE TPSIMBIE U https://m.edsoo.ru/f767¢671




IJIOCKOCTH: CTaHJAPTHBIE Maphl
MEPIEHIUKYISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CHAMMETPUH
MHOT'OTPaHHUKOB

23

IlepnieHuKyNsIpHBIE IPSIMBIE U
IIJIOCKOCTH: TEOPEMA O TpeX
HEPICHIUKYIIApax

https://m.eds00.ru/9392d44f

24

IlepnenquKynspHbIE IPSMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JIUIUH B
MHOT'OI'PaHHUKAX

https://m.edsoo.ru/6e7bf7cl

25

[ToBTOpEHME: TIIOMIAAN
MHOTOYTOJIEHUKOB, (DOPMYJIBI IS
IoIIaAeH, COOOpaKeHUS MOA00MS

https://m.edsoo.ru/9baad726

26

[ToBTOpEHME: TIIOMIAAN
MHOTOYTOJILHUKOB, (POPMYIIBI 1J1s1
TJI0IIA IeH, COOOpaKeHUSI TIOT0OMS

https://m.edsoo.ru/d633eedb

27

IToBTOpenue: iomanu
MHOTOYTOJILHUKOB, (POPMYIIBI 1J1s1
TJI0IIA IeH, COOOpaKeHUSI TIOT0OMS

https://m.edsoo.ru/fc911a8e

28

IImomanmu ceueHuit
MHOTOTPaHHHUKOB: TUIOIIA TN
MOBEPXHOCTEM, pa3pe3aHus Ha YacTH,
COOOpakeHHsI TIOTOOMS

https://m.edsoo.ru/d81cea87

29

[Imomanu ceuenuii
MHOTOTPaHHHUKOB: TUIOIIA N
MOBEPXHOCTEM, pa3pe3aHus Ha YacTH,
CO00pakeHUs MOA00MS

https://m.edsoo.ru/83b98d39

30

Kontponbnas padota "[loBropenue:

https://m.edsoo.ru/d2658ebd




MHOT'OIrpaHHUKH, CCHCHUSA
MHOTOTPaHHUKOB"

31

0O0béM Terra. O0beM
NPSIMOYTOJIBHOTO MapaJuieyenuIeaa

https://m.edso0.ru/826e23fb

32

3amgaun 06 yaBOeHUH Ky0a, O
KBaJIpaType Ky0a; 0 TPHCEKITUH yTiia

https://m.edsoo.ru/522e867¢

33

CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO MapaJuiesenumeaa

https://m.edsoo.ru/2667e6de

34

[TpuknaaHbie 3a1a9, CBSI3aHHBIC C
BBIUMUCIIEHUEM 00BEMA
NPSIMOYTOJIBHOTO MapaJuieyienuieaa

https://m.edsoo.ru/41398a71

35

O0BEM TIPSIMOI TPU3MBI

https://m.edsoo.ru/ala4466b

36

CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIE C BHIYHCIIEHHEM 00bEMOB
MPAMOU TPU3MBI

https://m.edsoo.ru/lee258f4

37

[pukinagHble 3a1a4u, CBSI3aHHBIC C
00BEMOM MPSIMOM TPU3MBI

https://m.edsoo.ru/5b64ebdb

38

Brruncnenmne o0bEMOB Tel ¢
MIOMOLIBIO ONIPEAECIEHHOTO
uHTerpanga. O6bEM HaKIIOHHOM
MIPU3MBI

https://m.edsoo.ru/ca7dbf2d

39

Brrunciaenne o0LEMOB TeENI ¢
TIOMOIIIBIO OIMTPEIEIIEHHOTO
uHTerpaiga. O6bEM nmupamMuasl

https://m.edsoo.ru/c4e2e5c6

40

dopmyna 00bEMA MUPAMUIBI.
OTHoO1IeHHE 0OBEMOB MTUPAMUJL C
00IIUM yTIIOM

https://m.edsoo.ru/91672d2f




41

®opmyna 00bEMa MUPaAMUIBL.
OtHomeHne 00beMOB MUPAMHT C
00IIUM yTIIOM

https://m.edsoo.ru/5bcdeb66

42

CrepeomeTpuueckue 3a1auu,
CBsI3aHHBIE C 00BEMAMU HAKJIIOHHOMH
MIPU3MBI

https://m.edsoo.ru/ctbc984c

43

CrepeoMmeTpuiecKue 3a1auu,
CBSI3aHHBIE ¢ 00BEMaMU TUPAMHU/TBI

https://m.eds00.ru/95db2799

44

[TpuknagHbie 3a1a49M 110 TEME
"O0BEMBI TEN", CBA3aHHEIE C
00BEMOM HAKIIOHHOMW TIPU3MBI

https://m.edsoo.ru/55d4f1b7

45

IIpukiagueie 3aga4u 110 TEME
"O0BEMBI TEN", CBA3aHHEIE C
00BEMOM TTHPAMU/IBI

https://m.edsoo.ru/9d64515¢

46

[Tpumenenne 00bEMOB. Brruncinenue
paccTosiHUsA 10 INIOCKOCTH

https://m.edsoo.ru/4el19ecb6

47

Kontponbhas padota "O0bEM
MHOTOTrpaHHuKa"

https://m.edsoo.ru/db67181c¢

48

[unuHapudeckast TOBEPXHOCTS,
oOpa3zyromue MUIHHIPUIECKOM
MTOBEPXHOCTH

https://m.edsoo.ru/278d4dfd

49

HMunuuap. [psamoit kpyroson
nunuHap. [lnomane moBepxHocTu
LWIMHIpA

https://m.edsoo.ru/f83ee683

50

KoHnunueckas 1oBepXHOCTD,
o0pa3yroIre KOHUIeCKOn
nosepxHocTu. Konyc

https://m.edsoo.ru/bedfefa6

51

CedeHue KOHyca MIIOCKOCTHIO,

https://m.edsoo.ru/2e5al1129




MapauieIbHOM MJIOCKOCTH
OCHOBaHUS

52

Yceuénnslii konyc. M3o00paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

https://m.edsoo.ru/475fea2c¢

53

[Tnomaae 60KOBOI TOBEPXHOCTH U
MOJTHOM MTOBEPXHOCTH KOHYCA

https://m.edsoo.ru/9ac1444e

54

[Tnomanas 60KOBOM MOBEPXHOCTH U
MOJTHOM MTOBEPXHOCTH KOHYCA

https://m.edsoo.ru/1325f3dd

55

CrepeomeTpuueckue 3aa4u Ha
J0Ka3aTCjIbCTBO U BBIYHUCIICHHUC,
MIOCTPOEHUEM CEUCHUI LMIIMH]IPA,
KOHYCa

https://m.edsoo.ru/76844cf2

56

Crepeomerpuueckue 3aja4un Ha
J0Ka3aTCjIbCTBO U BBIYHUCIICHHUC,
IIOCTPOEHUEM CEYEHUN LUINHAPA,
KOHYCa

https://m.edsoo.ru/c3a8bde9

57

[Ipuknanubie 3a7a4u, CBI3aHHBIC C
UATTUHIPOM

https://m.edsoo.ru/d2del3ca

58

HpI/IKJIaIIHBIC 3a1a4u, CBA3aHHBIC C
MUIMHAPOM

https://m.edsoo.ru/3897dad5

59

Cdepa u map

https://m.edsoo.ru/fb7912b1

60

[lepeceuenue chepsl u mapa c
mrockocThio. Kacanue mapa u
cdepsl IIIoCKOCThI0. Bua n
n300pakeHue mapa

https://m.edsoo.ru/c1475¢77

61

[lepeceuenue chepsl u mapa c
mrockocThio. Kacanue mapa u
cdepsl IIIoCKOCThI0. Bua n

https://m.edsoo.ru/af4a7147




n300pakeHue mapa

62

VYpasuenue chepsl. [Lnomans chepsl
U €€ yacreu

https://m.edso0.ru/2474b359

63

CummeTtpust cdepsl U mapa

https://m.edsoo.ru/c23ec878

64

CrepeomeTpuueckue 3a1a4u Ha
J0Ka3aTCjIbCTBO U BBIYHUCIICHHUC,
CBsI3aHHBIE cO chepoit U mapom,
MOCTPOEHUEM UX CEUCHUH
IJIOCKOCTBIO

https://m.edsoo.ru/df97bd97

65

CrepeomeTpuueckue 3aa4u Ha
J0Ka3aTCjIbCTBO U BBIYHUCIICHHUC,
CBsI3aHHBIE cO chepoit U mapom,
MOCTPOEHUEM UX CEUCHUH
MJIOCKOCTBIO

https://m.edsoo.ru/d324ea75

66

IIpukiiaguble 3a1a4u, CBsI3aHHbIE CO
cdepoit u mapom

https://m.edsoo.ru/95a8151fb

67

[ToBTOpEHME: OKPYKHOCTH HA
IJIOCKOCTH, BBIYMCIICHUS B
OKPY>KHOCTH, CTaHIAPTHBIC TT0100US

https://m.edsoo.ru/67dda7ee

68

Pazanunble KOMOMHAIIMHU TEN
BpaleHUs 1 MHOTOTPAaHHUKOB

https://m.edsoo.ru/447414f17

69

3anauu o teme "Tena u
MIOBEPXHOCTHU BpaleHus"

https://m.edsoo.ru/7f99de3a

70

3amaun o Teme "Tena u
MIOBEPXHOCTHU BpaleHus"

https://m.edsoo.ru/a97b28ca

71

Kontponbnas padota "Tena u
MOBEPXHOCTH BpalieHus"

https://m.edsoo.ru/e8a547f6

72

O0béM muuHIpa. Teopema 06

https://m.eds00.ru/961d78a8




00BEME MPSMOTO IIITUHIPA

73

Brruncnenmne o0bEMOB Tel ¢
MIOMOLIBIO ONIPEAECIEHHOTO
uHTerpana. O6sEM KoHyca

https://m.edsoo.ru/8ct5adc7

74

[Tmomaay OOKOBOM U IOJIHOH
MTOBEPXHOCTH KOHYCa

https://m.edsoo.ru/172d4£55

75

CrepeomeTpuueckue 3a1auH,
CBsI3aHHBIC C BEIUMCIIEHUEM 00BEMOB
MWINHAPA, KOHYCca

https://m.edsoo.ru/29beaf77

76

IIpukiagueie 3aga4u 110 TEME
"OOBEMBI U MJIOLIAIU TTOBEPXHOCTEH

TCI

https://m.edsoo.ru/88d75145

77

OO0BEM IIapa U MapoBOro CEKTOpA.
Teopema 06 00béme mapa. [Lnomans
cdepsl. CTepeoMeTpHUYESCKHE 3a/1a4H,
CBsI3aHHBIC C BBIYUCIICHUEM 06’béMOB
IIapa, mapoBoro CerMeHTa 1
IIaPOBOTO CEKTOPA

https://m.edsoo.ru/e5667d27

78

IIpukiagueie 3aga4u 110 TEME
"O0BEMBI TeNn", CBSI3aHHBIC C
00BEMOM II1apa U MIOMAILI0 Chephl.
CoOTHOIICHUST MEXTY TLTOIIASIMHU
MMOBEPXHOCTEH U 00bEMaMK
MMOIOOHBIX TE

https://m.edsoo.ru/5efcff8e

79

[TomoOHbIE TeNa B IPOCTPAHCTBE.
N3menenne 06wEMa mpu mo100uu.
CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIE C BHIYHCIICHUEM 00bEMOB
TeJI U IUTOMIAJeH MTOBEPXHOCTEN

https://m.edsoo.ru/26¢c1leada




80

Konrponsnas padora "[1nomanu
MOBEPXHOCTU B 00BEMBI KPYTIIBIX

TEI

https://m.edsoo.ru/91c86412

81

JIBM>KEHUS POCTPAHCTBA.
OTtoOpakenusi. J|BmKkeHuUs u
paBeHcTBO puryp. ObmIe cBolicTBa
TIBYOKCHUHN

https://m.edsoo.ru/e8d891e8

82

Bunb! nBuKkeHUN: apauieIbHbII
IIEPEHOC, LICHTpajIbHasl CUMMETpUs,
3epKaJibHasi CHMMETpPHS, IIOBOPOT
BOKPYT NPAMOU

https://m.edsoo.ru/75255d4b

&3

[TpeobpazoBanus nomodus. [Ipsmas
u cdepa Ditnepa

https://m.edsoo.ru/d168c275

84

I'eomeTpuueckue 3agaun Ha
MIPUMEHEHUE JIBIKCHUS

https://m.edsoo.ru/1daa4342

85

KonTpomnpHas padota "BekTopsl B
npoctpaHcTae”

https://m.edsoo.ru/daeb232d

86

O6o6maromee moBTopenue 11
MOHATUH U METOJIOB Kypca
reomerpuun 10—11 kmaccos,
cUCTeMaTU3alus 3HaHWI:
"[TapaninenbHOCTb NPSMBIX U
IJIOCKOCTEH B MpocTpaHcTBe"

https://m.edsoo.ru/ff53{867

87

O6o06mtaromee nosTopenue 11
MOHATUH U METOJIOB Kypca
reomerpun 10-11 xaccos,
cUCTeMaTu3alus 3HaHui: "BekTopsl
B MpocTpaHcTre"

https://m.edsoo.ru/89b29¢3d




88

Oo6o6mtaromee nosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
cucTtemMaTu3anus 3HaHuil: "BekTopsl
B MpocTpaHcTBe"

https://m.edsoo.ru/71e78941

89

O6o06maromee nmosTopenue 11
MOHATUH U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
cucreMarusanus 3gaguii: "O0beM
MHOTOTrpaHHuKa"

https://m.edsoo.ru/25{8ecty

90

Oo6o06mtaromee nosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuun 10-11 kmaccos,
cucreMarusanus 3Haguii: "O0beM
MHOTOTrpaHHuKa"

https://m.edsoo.ru/68371e98

91

O6o6m1aromee nosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuun 10-11 kmaccos,
cucrteMarusanus 3Haguii: "Inomann
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX

TCI

https://m.eds00.ru/81595¢6b

92

O6o6maromee mosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
cucrteMatu3anus 3Haguii: "Inomann
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX

TCI

https://m.edsoo.ru/6d737c4c

93

Hrorosas koHTpoabHAs paboTa

https://m.edsoo.ru/5752266a

94

HToroBas KOHTpoOJbHAsA padoTa

https://m.edsoo.ru/52cc9dal




95

[ToBTOpeHue, 06001mEeHNE 1
cucTeMaTH3allis 3HaHUI

https://m.edsoo.ru/ba2b4522

96

Hcropust pasBUTHS CTEPEOMETPUU
KaK HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/7fd69¢e7¢c

97

HcTopus pa3BUTHS CTEPEOMETPUH
KaK HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOTUI

https://m.eds00.ru/2867b89¢

98

HcTopus pa3BUTHS CTEpEOMETPHUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/43115873

99

HcTopus pa3BUTHS CTEpPEOMETPHUH
KaK HayKd U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/4cc117b3

100

HcTopus pa3BUTHS CTEpPEOMETPHUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/28dd339¢

101

HcTopus pa3BUTHS CTEpPEOMETPHUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/7df6b243

102

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKu U €€ pojib B Pa3BUTHHU
COBPEMEHHBIX NHKEHEPHBIX U

https://m.edsoo.ru/6ede9762




KOMIIBIOTCPHBIX TEXHOJIOT Ui

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KIIACC
Koa .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NpoBepsieMoro .
00pa3oBaTeIbHON MPOTrPaMMbI CpeIHEro 001ero 00pa3oBaHus
pe3yJjbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSMU: TOUYKA, MpsiMas, INIOCKOCTh
79 [IpuMeHSITh aKCHOMBI CTEPEOMETPHH M CIEICTBUS M3 HUX TPU PEIICHUU
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh MOHATHAMHU: TAPALIEIBHOCTh H  TMEPICHIUKYISIPHOCTD
' HPSAMBIX U IDIOCKOCTEM
74 KnaccuduinupoBare B3auMHOE pPACIOJIOKECHHE NPSIMBIX U IJIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHSATUSMU: JBYTPAHHBIM YTOJ, TpPaHWU ABYTPAHHOTO YIIIa,
7.5 pedpo ABYrpaHHOTO yria, JIMHEHHBIH yrojl JBYTpaHHOTO yIia, TpalycHas
Mepa JBYTPAaHHOTO yria
76 OnepupoBaTh MOHSATHUSAMH: MHOTOTPAHHUK, BBIMYKJIBIH W HEBBITYKIIBIA
’ MHOTOT'PaHHHK, AJIEMEHTHl MHOTOTPaHHUKA, TPaBUILHBI MHOTOTPAHHUK
77 Pacmo3HaBaTh OCHOBHBIE BHABl MHOTOTPAHHUKOB (TMpaMuia, MpPU3MA,
’ MPSIMOYTOJIBHBIN TTapajuieJenumne, Kyo)
KnaccudpunupoBarh ~ MHOTOTpaHHUKH,  BbIOMpass  OCHOBAaHUS IS
7.8 KJIacCU(UKAIUU (BBITYKIbIE U HEBBIMYKIIbIE MHOTOTPAHHUKY, MPAaBUIbHBIC
MHOTOTPaHHHKH, MPSMbIC U HAKJIOHHBIE IPU3MBI, TAPaJLICIICTIATIC B )
7.9 OnepupoBaTh NOHATUSAMU: CEKyIIas IJIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB
710 OOBSICHIATh MPUHIUIIBI TIOCTPOSHUS CEYCHUN MHOTOTPAaHHUKOB, HCIONB3Ys
’ METOJI CIEN0B
Ctpouth ceyeHHS MHOTOTPAHHHKOB METOJOM  CIIEJOB, BBIMIOJIHATH
7.11 (BBIHOCHBIE) TJIOCKUE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (hUTYP:
BUJ] CBEPXY, COOKY, CHH3Y
Pemate 3amaun Ha HAXOXKICHHE TE€OMETPUYECKUX BEIMYMH MO oOpaslam
WIA alTOpUTMaM, TPUMEHSSI HW3BECTHBIC AaHAJUTHYECKHE METOIBI TIpU
7.12 pEelIeHHH  CTaHAApTHBIX  MaTeMaTHYeCKMX 3aJad Ha  BBIYMCIICHHE
pacCTOSIHUN MEXIy ABYMsI TOYKAMH, OT TOYKH JO TMPSMOM, OT TOYKHIO
TUTOCKOCTH, MEXIY CKPEIINBAOIIUMUCS TPSIMBIMU
Pemate 3amaun Ha HAXOXKICHHE TE€OMETPUYECKUX BEIMYMH MO oOpaslam
713 WIA alTOpPUTMaM, TPUMEHSSI HW3BECTHBIC AaHAJUTHYECKUE METOIbI TIpU

pELICHUN CTaHJAPTHBIX MATEMATHYECKUX 3aJad Ha BBIYUCIICHUE YIJIOB
MEXAY CKPCIIMBAIOIUMUCA MNPAMBIMH, MEXKIY IPSIMOM M IUIOCKOCTBIO,




MCKAY IMIIOCKOCTAMU, IBYT'PAHHBIX YIJIOB

Bbrancnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma,

7.14 nupamMpza) ¢ NpUMEHEHHEM (OpMyJ, BBIYUCIATH COOTHOILICHUS MEXIY
TUTOIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMHU MOT00HBIX MHOTOTPAHHUKOB
715 OnepupoBaTh NOHATHUAMU: CHUMMETPUS B TMPOCTPAHCTBE, LEHTP, OChb U
’ IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (UTYPbI
W3Bnekath, mnpeoOpa3oBbIBaTE W HWHTEPIPETHPOBATh HHPOPMAIHIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTrypax, TMPEACTABICHHYIO Ha
yepTrexax U pUCYHKaX
[IpumensaTp Teomerpudeckue (GakThl IS PEHICHUS CTEPEOMETPUUECCKHIX
7.17 3a1a4, MPEANONArallluX HECKOJIbKO IIArOB pELICHUs, €CIU YCJIOBUS
NPUMEHEHHUS 3aJIaHbl B SBHOU (hopme
718 [IpumMeHATh mpocTeMIIHe MPOrpaMMHBIE CpPEACTBA U DJIEKTPOHHO-
’ KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEUICHUU CTEPEOMETPUUECKUX 3a]1a4
719 [TpuBoaUTE HpUMEpPHl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B Mpupoje U
’ YKU3HU, pacrio3HaBaTh MPOSBICHUE 3aKOHOB F€OMETPHUHU B UCKYCCTBE
[IpuMeHsTh MONydYEeHHBIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh peabHbIE
CUTYyallUU ¥ NPUMEHITh U3YUYCHHBIC MOHATHUS B MPOIIECCE MOUCKA PEIICHUS
MaTeMaTHYeCKu cPOPMYITUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh pealbHbIC
7.20 CUTYyallUM Ha SI3bIKE TEOMETPHM, HCCIEI0BATh MOCTPOCHHBIE MOJIEIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX TOHATUN M TEOpeM, ammapaTa aareOpsl,
pematb  MpakTUYeCKUWEe  3aJauyd,  CBS3aHHbIE C  HAXOXICHHEM
TEOMETPUUYECKUX BEIUYUH
11 KIIACC
Kon ~
IIpoBepsiemble npeIMeTHBIE Pe3yJabTAThI 0CBOEHHS] OCHOBHOM
NpoBePsIEMOro .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yjabTara
6 I'eomeTpus
OnepupoBaTh MOHATHAMH: LWIUMHAPUYECKas MMOBEPXHOCTh, 0Opa3yolne
6.1 UWJIMHAPUYECKON TMOBEPXHOCTH, UWJIUHIAP, KOHUYECKAass MOBEPXHOCTb,
o0pa3yronire KOHHYeCKOW MOBEPXHOCTH, KOHYC, ChepuyecKasi HOBEpXHOCTh
6.2 Pacno3naBate Tena BpaieHus (MIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJ BPALLICHHS
6.4 KnaccuduiupoBaTs B3auMHOE pacnoioKeHue cepbl U MI0CKOCTH
OrniepupoBaTh NOHIATHSMU: IAPOBOM CErMEHT, OCHOBAHHE CETMEHTA, BHICOTA
6.5 CEerMeHTa, LIapOBOM CJIOM, OCHOBAHME ILIAPOBOIO CJIOS, BBICOTA LIAPOBOIO
CJI051, IIAPOBOU CEKTOP
6.6 Beruucisate  00BEMBI W IUTOMIAAM  TOBEPXHOCTEH TEl  BpAIICHUS,




TreOMETPUYECKUX TeJI C MPUMEHEHUuEM (popmy

6.7

OnepupoBaTh TNOHATHSAMM: MHOTOIDaHHMK, BIIMCAaHHBIH B cdepy U
OTNMCAHHBIN OKOJIO c(epbl, chepa, BIUCaHHAsE B MHOTOTPAHHUK MU TEJIO
BpallleHus

6.8

BBIYHCIATE COOTHOMICHHSI MKy IIOMAISIMK TOBEPXHOCTEH B 00bEMaMuU
IIOAOOHBIX TEI

6.9

N3o0paxaTh u3yyaemble (GUTYpbl OT PYKH U C HPUMEHEHHEM MPOCTHIX
YEepTEKHBIX THCTPYMEHTOB

6.10

BoeimonHAT,  (BBIHOCHBIE) IUIOCKHE YEPTEKHU W3 PHCYHKOB IMPOCTHIX
00BEMHBIX (QUTyp: BUI CBEpXy, COOKYy, CHHU3Y; CTPOUTh CEUCHHUS Tell
BpalleHus

6.11

W3Bnekatb, WHTEpNpETHpPOBaTH M MpeoOpa3oBbIBaTh HH(OpMaLHIO O
MPOCTPAHCTBEHHBIX TE€OMETpUYecKHX (uUrypax, TMpeAcTaBICHHYI0 Ha
YepTekKax U pUCYHKaX

6.12

[TpumensTh reomeTpuueckre (GakThl ISl PEUICHUS CTePEOMETPUUYECKHUX
3aja4, MPEINOoaraloliiX HECKOJIbKO MIaroB peIIeHus, €CId YCIOBUS
NPUMEHEHHUS 3a/1aHbl B ABHOU (hopme

6.13

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIMONHATE  JCHCTBUS  CIIOKEHUSI BEKTOPOB, BBIUUTAHHUS BEKTOPOB U
YMHO)KGHI/I}I BeKTOpa Ha 4YHuCIoO, 06’[)$ICH$ITB, KaKHUMH CBOfICTBaMH OHHA
o0JagaroT

6.15

[TpuMmeHsTh NpaBUIIO Mapasuieenuneia Ipy CI0KEHHUH BEKTOPOB

6.16

OnepupoBaTb NOHATUSAMM: JEKApPTOBbI KOOPJAMHATBl B IPOCTPAHCTBE,
BEKTOP, MOJyJIb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, yroJl
MEXy BEKTOpaMH, CKaJISIPHOE IPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMIUTAHAPHBIE BEKTOPBI

6.17

HaxomuTe cymmMy BEKTOPOB M NPOM3BEJIEHUE BEKTOpAa Ha 4YHCIO, YroJl
MEXIy BEKTOpaMH, CKaJSpPHOE IPOMU3BEACHME, PACKIAIBbIBATH BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3anaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CUCTEME KOOPIUHAT

6.19

Pemate mpocreiiiine reomerpuyeckre 3aaud Ha MPUMEHEHHUE BEKTOPHO-
KOOPJIMHATHOTO METO/a

6.20

Pemate 3aJa4dd Ha A0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHUX OTHOILICHUN U
HaXOXKIACHUC TCOMCTPHUYCCKUX BCIIMYUH I10 06pa3uaM WK aJIrOprUTMaMm,
IMPUMCHAA HU3BCCTHBIC MECTOAbIL npu peICHUN CTaHAAPTHBIX
MAaT€MAaTHYCCKUX 3a1a4

6.21

[IpuMeHsATh mpocTeWlre NTPOrpaMMHBIE CPEACTBA W AJIEKTPOHHO-
KOMMYHUKAIITMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPUUCCKUX 3a a4

6.22

[TpuBOaUTE HpUMEpPHl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B Mpupoje U
YKU3HU, pacrio3HaBaTh MPOSBICHUE 3aKOHOB F€OMETPHUHU B UCKYCCTBE

6.23

HpI/IMeHSITB MOJIYYCHHBIC 3HAHUWA HaA IMPAKTHUKE: aHAJIM3UPOBATH PCAILHBIC




CUTYyallUU ¥ NPUMEHSITh U3YYCHHBIC MOHATHUS B MPOIIECCE MOUCKA PEIICHUS
MaTeMaTHU4ecKu cPOpMYIUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh peajbHbIE
CUTyalldd Ha S3bIKE T€OMETPUHU, HCCIIEOBATHh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX TOHATUN M TEOpeM, ammapaTa aareOpsl,
pematb  MpaKkTUYeCKHWEe  3aJauyd,  CBA3aHHbIE C  HAXOXICHHEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KIIACC

Kon

HpOBepHeMblf/i IJIEMEHT COACPKAHUSA

I'eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[Tonarue 06 akCMOMAaTUYECKOM MOCTPOCHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

B3anmMHOe pacronokeHue IpsiMbIX B MPOCTPAHCTBE: MEPECEKAIONINECS, MTapalieIbHbIE
U CcKpewuBarouecs npsamsle. [lapamuienbHOCTs NpsAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE: IapaJUIebHbIE IPSIMBIE B IPOCTPAHCTBE, IAPAJUIEIBHOCTb TPEX
IOPSMBIX, MApAJUICIBHOCTh IPSIMOM M IUIOCKOCTH. YTIBIC COHAIPAaBICHHBIMU
CTOPOHAMHU, YTOJI MEXIy MNPSAMBIMH B NpocTpaHCcTBe. [lapamienbHOCTh MIOCKOCTEH:
napasulesibHble TUJIOCKOCTH, CBOMCTBA MapajUleNbHBIX ITOcKocTeil. [Ipocreitmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TeTpadap, KyO, mapajuieNenunen,
MOCTPOEHUE CEUCHMI

7.3

[lepneHauKyAIpHOCTh MPSIMOM M IUIOCKOCTU: MEPIEHAUKYJSPHBIE TPsIMbIE B
IIPOCTPAHCTBE, MPsIMbIE MapajlieibHble U MEePIEeHANKYISIPHbIE K MIOCKOCTH, MPU3HAK
MEPIECHANKYJISIPHOCTH MPSIMOM M TUIOCKOCTH, TEOPEMA O MPAMON MEePHEHAUKYIIPHOU
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIoJl MEXKIY MPSAMOU U IUIOCKOCTBIO, IBYTPaHHBIN
yTOJI, IMHEWHBIA yroa IBYrpaHHOro yria. [lepneHaukymnsp U HaKJIIOHHBIE: pACCTOSTHUE
OT TOYKH JIO MJIOCKOCTH, PACCTOSTHUE OT MPSIMOU JI0 TIOCKOCTH, MPOEKIUs GUTYPHI Ha
MI0CKOCTh. [leprneHIuKyasspHOCTh IUIOCKOCTEN: MPU3HAK MEPIEeHIUKYISIPHOCTH JIBYX
mockocTei. Teopema 0 TpEX NMepHEeHIUKYIIpax

7.4

[ToHsiTHE MHOTOTPAHHMKA, OCHOBHBIC DJIEMEHTBI MHOTIOIDAaHHUKA, BBIIYKIBIE U
HEBBINTYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. llpmsma: n-yrompHas
npu3Ma, TpaHU W OCHOBAHMS TNPHU3MBI, IpsMas M HAKJIOHHAs IMpPU3MbI, OOKOBas W
II0JIHAsl IOBEPXHOCTH Npu3Mbl. [lapannenenunen, npssMoyroibHbIi MapaieenuIe] u
ero csoictBa. Ilupammpa: n-yronpHas nupamuja, TpaHd U OCHOBAHHE IHPAMUIBL,
OOKOBasi M TOJHAs MOBEPXHOCTb MUPAMUJbI, NPaBWIbHAA U YCEUEHHas MUPaMUA.
OnemMeHTsl Npu3Mbl M nupamunabl. [IpaBWiIBHBIE MHOTOIDAaHHUKH: IIOHSATHE
IIPABWJIBHOTO MHOTOTPAHHUKA, IIPABWIbHAs IIpU3Ma M IpaBWIbHAs IHPaMHUIA,
IpaBUiIbHAs TPEYroibHas NMUpaMKa U IpaBUIbHBIA TeTpasp, ky0. IlpeacraBinenue o
IIPABWIBHBIX MHOTOIPDaHHUKAxX: OKTaj’ap, AOACKa’aAp u ukocayapyrue CedeHus
IPU3MBI U TUPAMMU/IBI

7.5

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUKH, MPSIMOH, TIOCKOCTH.
DOneMeHThl  CUMMETpPUM B NHUpaMuiax, Hapajulelienunenax, MpaBUIbHbBIX
MHOTOTpaHHHUKaX

7.6

Bbruncnenue »1eMEHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHanu, yriuel. Ilmomanp
OOKOBOI MOBEPXHOCTH U MOJIHOW MOBEPXHOCTHU MPSMON MPU3MBI, IUIOIIA b OCHOBAHHIH,




TeopeMa 0 OOKOBOI MOBEPXHOCTH NPSIMOM Tpu3Mbl. [Lmomaas 60KoBO# MOBEPXHOCTH U
MIOBEPXHOCTH MNPABWIBHOW NUPaMHUABI, TEOpEMa O IUIOMIAJAM YCEUYEHHOM MUPAMUJIBIL.
[Tonsitne 06 00bEMe. OOBEM MUPAMUIBI, IPU3MBI

7.7

[MomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUST MEXy IUIOIIAASIMU TOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon
6

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

I'eomerpus

6.1

[Hunuaapuyeckasi MOBEPXHOCTh, 00pa3yolIne IWIMHIPUUECKON MOBEPXHOCTH, OCh
UWIMHAPUYECKON MOBEepXHOCTH. LlunuHap: ocHOBaHMS U OOKOBasi MOBEPXHOCTD,
o0pa3yrolas 1 0chb, TUIOIIab OOKOBOM U MOTHON OBEPXHOCTH

6.2

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHNYECKON MOBEPXHOCTH, OCh U BEpIIMHA
KOHUYecKoi moBepxHOCTH. KoHyc: OocCHOBaHME M BeplIMHA, OOpasyiomias U OCh,
momaas OOKOBOM M TIOJHOW TOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpasyromue Hu
BBICOTA, OCHOBaHUs U OOKOBAasi IOBEPXHOCTh

6.3

Cdepa u map: neHTp, paauyc, IuameTp, IUIOMIAb MoBepxHOCcTH cheprl. Bzanmuoe
pacnosioxkeHue cdepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, MIomaab

chepsl

6.4

N300paxkeHune Ten BpalieHus Ha MII0CKOCTU. Pa3BépTka MuIMHApPa U KOHYCa

6.5

KomOunammu Ten BpaieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OITUCAHHBIN OKOJIO
cdepsl, chepa, BOUCaHHAS] B MHOTOI'PAHHUK, WIH TEJIO BPALLECHUS

6.6

[Tonstre 06 o0béMe. OcHOBHBIE cBocTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIPHOTO Tapajuiesienunena u ciaeacTsust u3 He€. O0bEM UIMHIPA, KOHYCA.
O06bEM mrapa u Twiomaas cheps

6.7

[TomoGHbBIe Tena B nmpocTpancTBe. COOTHOIICHUS MEKIY IIIOMIAIIMH TTOBEPXHOCTEH,
00bEMaMU ITOJIO0HBIX TEN

6.8

Ceuenust nunuMHIpa (MapajjieIbHO W TMEPHEHAUKYISIPHO OCH), CEYEHHs] KOHYca
(mapannenbHOe OCHOBAHUIO U MPOXOSIIEE YEPE3 BEPILNHY), CEUEHHUS LIapa

6.9

Bexktop Ha miockoctd M B mpocTpaHcTBE. ClOKEHHE W BBIUMTAHUE BEKTOPOB.
YMHO)XeHHe BeKTopa Ha 4ucio. PasnoxeHue BekTopa Mo TPEM HEKOMILJIaHAPHBIM
Bektopam. [IpaBuio mapamnenenumnena. Pemenue 3anad, cBsI3aHHBIX ¢ IPUMEHEHHEM
MpaBWI IEUCTBUM C BEKTOpAMH

6.10

[IpsiMmoyronbHasi cucTteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreiimue 3amaum B KOOpAMHATAX. YTroll MexIy BekTopamu. CkanmgpHoe
MPOM3BECHNE BEKTOPOB. BbluMcieHue YyriioB MexAy NpSIMbIMH U IUIOCKOCTSIMHU.
KoopannaTHO-BEKTOPHBIN METO MPU PELICHUH T€OMETPUYECKUX 3a7a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NMpoBepPsIeMoOro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHMSA K PEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMBbl CPeIHEro 001ero
o0pa3oBaHus

Bnanenne MerogamMm J10Ka3aTeibCTB, AJTOPUTMAMM pPELICHHUS 3aj]ad;
yMeHue (OpMYJIHpPOBATh W OINEPHPOBATH TMOHATHUSMH: OMNpECIICHHE,
aKCMOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0KA3aTeIbCTBO,
pPaBHOCWIBHBIC (OPMYIHPOBKH;, MPUMEHSITh UX; yMEHHE (HOPMYIHPOBATH
o0paTHOE M NPOTHBOIOJOXKHOE YTBEpP)KIEHHE, MPUBOIUTH IMPUMEPH U
KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ MaTeMaTHYeCKOW WHIYKIIUH;
IPOBOJUTH J0KA3aTENIbHBIE PACCYKICHUS MPU PEUICHUHU 3a/1a4, OIICHUBATh
JOTHYECKYI0  TMPAaBWIBHOCTh  PAcCYXIEHHI; YMEHHE OIepHpOBATH
HNOHSATUSAMH: MHOXECTBO, IMOJAMHOXKECTBO, ONEpali HaJ MHOXXECTBAMHU;
YMEHHE  UCIOJIB30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OTMCAHMsI peaJbHBIX MPOIECCOB U SBJICHUN M MPU PELICHUU 3a7ad, B TOM
YHCIIe U3 IPYTUX YYEOHBIX MPEAMETOB; YMEHUE OTNIEPHUPOBATH TOHATHIMU:
rpad, cBsI3HBIN Tpad, 1epeBo, UK, Tpad HA IIIOCKOCTH; YMEHHUE 3a/1aBaTh
M ONHUCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMM; MCIIOJIB30BaTh rpadbl MpU

peuieHnu 3ana4y

VYmMmenne ONCpUpOBATH MOHATHAMH: HATYPAJIbHOC YHCJIO, HOCJI0C 4YUCIIO,
CTETICHB C IIeJBIM ITOKa3aTelieM, KOpEeHb HAaTypallbHOW CTETICHH, CTEIICHb C
PpalrOHAJIbHBIM ITOKA3aTCJICM, CTCIICHL C ,Z[CI\/'ICTBI/ITGJIBHBIM IIOKas3aTcJIeM,
JorapuM UHCIa, CHHYC, KOCHHYC M TaHT€HC NpPOHM3BOJBHOTO YHCIIA,
OCTaTOK II0 MOIYJIO, PAalMOHATIBHOE YHCJIO, HPPAIMOHAIBHOE YHCIIO,
MHOXCCTBA HATypaJIbHBIX, MCJIbIX, PAlUMOHAJIBHLBIX, ﬂeﬁCTBHTeHBHLIX
Yrces, yMEHHE MCIIOJIb30BaTh MPU3HAKU JICIIMMOCTH, HAUMEHBIINN OOIIHiIA
JIeNMUTeNb W HauMeHbllee olliee KpaTHoe, ainroput™M EBkimmpma mnpu
pEIIeHUH 33a4; 3HAKOMCTBO C Pa3IMYHBIMHU MO3HIIMOHHBIMH CHCTEMaMHU
CUUCJICHUA,; YMCHHUC BBIIIOJIHATH BHIYHUCJIICHUC 3HA4YCHUH U HpeO6p330BaHI/ISI
BBIPOKECHU CO CTENEHSIMU W Jorapudmamu, npeoOpa3oBaHUs APOOHO-
palMOHAIBHBIX  BBIPAXKCHUHM;  yMEHUE  OIECPUPOBATH  IOHATHUAMMU:

MOCJIEIOBATEIBHOCTD, apu(MeTHYecKass MpOrpeccusi, TeOMETpHUYECKas




mporpeccusi, OCCKOHEYHO YOBIBAIONIass TEeOMETPUYECKas IPOTPECCHs;
YMeHI/Ie 3aJaBaThb IIOCIICAOBATCIBHOCTH, B TOM YHCJIIE C IIOMOIIBIO
PEKYPPEHTHBIX (DOPMYJI; YMEHHUE ONEPUPOBATH MOHATUSIMH: KOMIUJICKCHOE
qucio, COHpH)KéHHBIC KOMIIZICKCHBIC 4HCJIa, MO,IIyJII: nu apFYMeHT
KOMIUIEKCHOTO  4ucia, (opma  3amucu  KOMIUIGKCHBIX  YHCEN
(reomeTpuueckasi, TPUTOHOMETpUYECKass W anreOpamueckas); YMeETh
MPOU3BOJUTE apU(PMETHUECKUE NEUCTBHS C KOMIUICKCHBIMUA YHCIIAMU;
HpI/IBO,Z[I/ITI: HpI/IMepI:I HUCIIOJB30BaHUA KOMIIIICKCHBIX YHCCII, OHepI/IpOBaTB
MOHATHSAMU:  MaTpuna 2X2 u  3%3, omnpeaeiauTeab  MaTpHIbI,

I‘GOMeTpI/I‘-IGCKI/Iﬁ CMBICJT OTIPCACIIUTCIIA

YMeHue onepupoBaTh MNOHITHUSAMU: PpalMOHAIbHBIE, UPpPALUOHAIBHBIC,
MoKa3aTelbHble, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUsT M HEPABEHCTBA, UX CHUCTEMbI; YMEHHE ONEpPUPOBATH
MOHSTUSMH: TOXAECTBO, TOXKIECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YpPAaBHEHUHW M HEPABEHCTB, PABHOCHIBHOCTH
ypaBHEHUH, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaThb YpaBHEHMUS,
HEpPaBEHCTBA U CHUCTEMbl C TOMOUIBIO PA3JIMYHBIX MPUEMOB; pEIIATh
yYpaBHEHHUS, HEpPaBEHCTBA M CHCTEMbl C [apaMeTpoM; NPUMEHATH
YpaBHEHUsI, HEPABEHCTBA, MX CHUCTEMBbI JJI PEIICHHS MaTeMaTH4YeCKUX

3a]a4 U 3a]1a4 U3 pa3IMYHbIX 00JacTeil HAyKH U pealbHOM JKU3HU

YMeHue omepupoBaTh HOHATHAMH: (YHKIUS, YETHOCTH (DYHKIUH,
NEePUOJIMYHOCTh (DYHKIIMHM, OTPAaHUYCHHOCTb (PYHKIIMHM, MOHOTOHHOCTH
GyHKIIMHA, SKCTpEeMyM (PYHKITUH, HAuOOJbIIEe W HAaUMEHbIEe 3HAYCHUS
(GyHKIMU Ha MPOMEXKYTKE, HENpepbIBHAs (DYHKIMSA, aCUMIITOTHI rpaduka
(GyHKIMH, TIepBas U BTOpas NPOM3BOAHAS (YHKIMH, TEOMETPHUECKHN U
¢u3uueckuif CMBICT TMPOU3BOJHOHM, TMEepBOOOpa3Hasi, ONpeaenEHHbII
MHTErpajl; YMEHHE HAaXOAWTh ACUMNTOTHI rpaduka (QyHKIHH; yMEHHE
BBIYUCIIATH  MPOU3BOAHBIE CYMMBI, IPOU3BEACHHSA, YACTHOTO U
KOMITO3UIMH (YHKIMHA, HaXOIUTh YpaBHEHHE KacaTelbHOH K TpaduKy
GyHKLIMU; YMEHHME HAaXOIUTh MPOU3BOAHBIC HJIEMEHTAPHBIX (QYHKIUH;
YMEHHE HCIIOJIb30BaTh MNPOM3BOAHYIO ISl HCCIEIOBaHHS (YHKIUH,
HAXOJUTh HauOOJIbIINE W HAaWMEHBIIWE 3HAYCHUS (YHKIUI; CTPOUTH
rpa¢Ki MHOTOYJICHOB C HCIIOJb30BAHHEM armapaTa MaTeMaTH4ecKOro
aHanmu3a; MPUMEHATh TNPOM3BOIHYIO [UIS HAXOXACHHUS HAMIyYIlIero
pemieHnsl B NPUKIAJHBIX, B TOM YHCJIE COIHAIbHO-)KOHOMUYECKUX H

bu3MYECKUX 3aa4ax; HAXOJUTh TUIOMIAIN U 00BEMBI QUTYP C TIOMOIIBIO




HHTErpaia; HNpUBOAWUTL HNPHUMEPLI MATCMATHUYCCKOro MOACIHMPOBAHUA C

noMoIbio AudQepeHnnanbHbIX ypaBHEHUH

YMeHue onepupoBaTh MOHATUAMU: TpaduK YHKIUHU, oOpaTHas (QyHKIIHS,
KOMITO3HUIMSA (YHKIWM, JuHEHHas (yHKIUSA, KBajapaTU4Has (QYHKIUS,
panmoHanbHasi (QYHKUHMS, CTerneHHas (QYHKIHSA, TPUTOHOMETPHUYECKHE
byHKIIMA, OOpaTHBIE TPUTOHOMETPUYECKHE (PYHKIIMH, TOKa3aTelbHAS W
Jgorapupmuueckasi (yHKIHU; yMEHHE CTPOUTh TpapuKH H3yYEHHBIX
GyHKIMA,  BBINOJHATH  IpeoOpa3oBaHus  TpadukoB  (QyHKIHUH,
UCTIOJIb30BaTh TPapUKH Ui W3YYEHHUs MPOLIECCOB U 3aBUCHUMOCTEH, MpHU
pelleHNH 3a7ad U3 APYruX YYeOHBIX MPEIMETOB W 3a7a4 U3 pPEaTbHOU
KHU3HHM;, BBIpakaTh (OpMyTaMH 3aBHCHUMOCTH MEXIY BEIWYHMHAMU;
WCITOJIh30BaTh CBOWCTBA M Tpaduku (YHKIMHA IS PEIICHUs] ypaBHEHUH,
HEpaBEHCTB M 3a/1ady C MapaMeTpaMu; u300pakaTb Ha KOOPAMHATHOU

IUIOCKOCTH MHOECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB U UX CHUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJauyd pa3HBIX THUMOB (B TOM YHCIE Ha
NPOIICHTHI, JOJW M YacTd, Ha JABIKEHHE, paboOTy, CTOMMOCTb TOBApOB U
yCIIyT, HaJOTH, 3aJla4d U3 O0JIaCTU YMNpaBJIEHUS JTUYHBIMU U CEMEHHBIMU
dbuHAHCAMM); COCTABJISATH BBIPAKCHUS, YPABHCHHS, HEPABEHCTBA U UX
CHUCTEMBl N0 YCJOBMIO 3aJ]aud, HUCCIENOBaTh MOJYYEHHOE pEIIeHUue u
OLICHUBATh IPaBAONOJAOOHOCTh pE3yJIbTaTOB; YMEHHE MOJEIUPOBATH
peaNbHblE CUTYyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABIISITh BBbIPAXKECHHUS,
YpaBHEHUs, HEPaBEHCTBA U UX CUCTEMBI [10 YCIOBUIO 3a/1a4y, UCCIEA0BaTh
MOCTPOCHHBIE ~ MOJEJIM €  HUCIOJb30BaHHMEM  amlmapara  ajireopsl,

UHTEPIIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATHAMHU: CpeaHee apupMeTHYecKoe, MeIuaHa,
HanOoJbIllee ¥ HaMMEHBIIIeE 3HAUYCHUS, pa3Max, JUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMeHHE H3BJICKaTh, WHTEPIPETUPOBATH
UH(OpMaLKIO, IPECTABICHHYIO B Ta0NMIIax, HAa AUarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PeaJbHBIX MPOIECCOB M SBICHHI; MPEICTABIATh
WHPOPMAILIMI0O C TOMOIIBI0 TaONWIl W JAWarpaMM; HCCIEI0BaTh
CTaTHCTUYECKHE JaHHBIE, B TOM YHCIIE C IMPUMEHEHHEM TpadUIecKux
METO/IOB M AJIEKTPOHHBIX CPEICTB; rpa)uuecKu UCCIEeI0BaTh COBMECTHBIC

HaOJI0/IEHUS C IOMOIIBIO JUarpaMM pacCEeUBaHUS U JIMHEHHOW perpeccuu

YMeHue onepupoBaTh MOHATUSIMHU: CIYYalHBIA ONBIT W CIIy4alHOE

COOBITHE, BEPOSATHOCTh CIYy4YallHOTO COOBITHSA; YMEHHE BBIYUCIATH




BEPOSITHOCTh C HCIIOJNB30BAaHHEM TpaHUUECKUX METOMOB; TPHUMEHSTH
(GOpMyNBl CIOXXKEHUS W YMHOXXEHHUS BEpOSTHOCTEH, (Gopmyny MOIHOM
BeposiTHOCTH, popmyny beprymm, koMOuHaTopHBIC (HAaKTBI U (HOPMYIIHI;
OLICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHH; yMEHHE OIEepPUPOBATH
NOHATUSMH:  CIIydaiiHass BEJIIMYMHA, pPAaclpelesieHHe BEPOSITHOCTEH,
MaTeMaTHYeCKOe OXHJaHWue, IUCIEPCHS W CTaHJApPTHOE OTKIOHEHHUE
CIIyYallHOW  BEJNWYHMHBI, (QYHKIHMHA  pacOpenesieHHss W TUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIHbHOTO0 U HOPMAIILHOTO PACIPECICHUN; YMEHHE
UCTIOJIF30BaTh CBOMCTBA M3YYCHHBIX PACIpEACICHUN ISl pEHICHUs 3a/1a4;
3HAKOMCTBO C MNOHATHUAMH:. 3aKOH 6OJ'IBI_HI/IX YHUCCJI, MCTOAbI BBIGOpO‘-IHBIX
UCCIIC/IOBAaHMI, YMEHHE TIPUBOJIUTH MPHUMEPHl TPOSIBICHHUS 3aKOHA
6OJIBIlII/IX quceili B HNPUPOJHBIX H O6H.[€CTBCHHI>IX SABJICHUAX; YMCHUC
OIIEPHPOBATH TOHITHUAMHU: COUCTAHHE, MEPECTAHOBKA, YHCIO COYCTAHHU,
YHCIO  MEpecTaHoBOK; OuHOM  HploTOHA;  yMeHHE  TIPUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCY)KACHUS ISl PEHICHUS 3a[ad; OICHHBATh
BCPOATHOCTU PCATIbHBIX COGBITHﬁ; COCTaBJIATL BCPOATHOCTHYIO MOJCIIbL U

UHTEPIPETUPOBATH MOJTYUCHHBIN pe3yibTaT

YMeHue omnepupoBaTh TMOHATUSMU: TOYKa, MpsiMasi, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEIUUYMHA yTIia, IUIIOCKUN Yrol, IBYrpaHHbBIN
yroJi, TpEXrpaHHbIM Yroj, CKpeIUBaoLUecs IpsMble, NapayieIbHOCTh U
NEePHEHANKYISIPHOCTh MPSAMBIX U IJIOCKOCTEH, yroia MEXIy HpsIMbIMH,
yroJ Mexay TMpsSAMON M IUJIOCKOCTBIO, YroJl MEXIy IUIOCKOCTAMH,
paccTosiHue OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE MEXKIY MpsIMbIMU,
paccTosiHie MEXAY IUIOCKOCTSMM; YMEHHE HCIIONb30BaTh MPHU PELICHUU
3a/1a4 M3ydeHHbIe (PAKTBl U TEOPEMbI TUIAHUMETPHUU; YMEHHUE OILICHHWBATH
pasMepbl OOBEKTOB OKPYXKAlOIIero MHUpPa; CTPOUTh MaTeMaTHYECKHe
MOJICJIA C TIOMOILIBIO TEOMETPUUYECKUX TMOHATHM M BEJIMYUH, PpEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3a1a4n

10

YMeHne omnepupoBaTh MOHATHAMU: IUIOMIAAb (GUTYPHI, 00BEM (QUTYPHI,
MHOTI'OT'paHHUK, HpaBHJ’IBHbeI MHOTI'OrpaHHUK, CCYCHHUC MHOI'OI'paHHHUKA,
Ky0, mapauienenuiiesl, Npu3Ma, NHpamuna, (Gurypa W TOBEPXHOCTh
BpallleHus, UWIMHIpP, KOHYyC, map, cdepa, miomanb cdepsl, MIOMIATL
MOBEPXHOCTH THPAaMUBI, MPHU3MbI, KOHyCa, HWIMHApPA, O0BEM KyOa,
OPSAMOYIOJIBHOTO Mapajulelenunena, NUPaMUuAbl, IPU3MBI, LUIUHIPA,
KOHYycCa, IIapa, pa3BEpTKa IMOBEPXHOCTH, CEUCHHS KOHYCa W IWJIHHIPA,

napauiCJibHbIC OCH HWJIWM OCHOBAHWIO, CCUCHHUC 1Iapa, IIJIOCKOCTD,




Kacaromasicss cdepbl, LIWIMHIApPA, KOHyCa; YMEHHE CTPOUTh CEeueHue
MHOTOTpaHHHMKa, M300pa’kaTh MHOTOTPAaHHUKH, (PUTYpBHI M MOBEPXHOCTHU
BpalICHUs, UX CEUYEHHUs], B TOM YHCJIE C TOMOILIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYp, CAMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHUs] U3y4aeMbIX (UTYp, BBIABUTATh TUIOTE3HI O
CBOWCTBAaX M TMpPHU3HAKaX TI'C€OMETPUYECKUX (Uryp, OOOCHOBBIBATH HIIU
omnpoBepraTh HX; YyMEHHE NPOBOAMTH Kiaccupukauuioo Quryp mo
pa3IMYHBIM TNPU3HAKaM, BBINOJHATH HEOOXOAUMBIC JIOTIOJHUTENIbHBIC

MIOCTPOCHHS

11

YMeHne onepupoBaTh MOHATHUSIMH: JBIDKEHHE B MPOCTPAHCTBE,
HapaﬂﬂeHBHBIﬁ MNEpeHOC, CUMMCTPHA HaA IJIOCKOCTH MW B IMPOCTPAHCTBC,
MOBOPOT, TMpeoOpa3oBaHuEe TOMOOMs, TMMOJ00HbIE (UTYPBI, YMEHHUE
pacro3HaBaTh paBHbIE W MOAOOHBIE (UTYPHI, B TOM YHUCIIE B MPHPOJIE,
HCKYCCTBE, apXUTEKTYpE; MCIIOJIB30BaTh T€OMETPHUECKUE OTHOIICHHS TIPU
peicHrun 3aJia4; HAXOAUTh TICOMCTPHUYCCKUC BCINYMUHBI (,Z[J'II/IHa, yroua,
I0Mma s, 00bEM) TIPU PEIICHUU 3a7a49 U3 APYTHX YYCOHBIX TMPEIMETOB U
nu3 peaHBHOfI JKU3HU; YMCHUC BBIYUCIIATL I'COMCTPUUCCKHUC BCIMYUHBI
(nmuHA, yroJy, IUIOMAAh, OOBEM, IUIOMIAAL TIOBEPXHOCTH), HCIOIB3YS
HU3YUCHHBIC (I)OpMy.]'H:I U MCTOAbI, B TOM YHUCJIC: IUIOMIaJAb IOBCPXHOCTU
MUPaMHJIBI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanabs cheprl; o0béM Kyoa,
MpAMOYT'OJIBHOI'O  IapajiiCiCruieaa, IMUupaMu/ibl, I[IPU3MbI, OWJIWHAPA,

KOHYCa, II1apa; yMEHHUE HaXOAWTh OTHOIICHHE 00bEMOB MOJOOHBIX HUTYDP

12

YMeHue onepupoBaTh MOHATUAMHU: MPSMOYTOJIbHASI CHCTEMa KOOpIMHAT,
BEKTOP, KOOPJAMHATHI TOYKU, KOOPIWHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOU3BE/ICHUE BEKTOpa Ha 4YHUCIO, Pa3lIoKeHHWE BEKTopa Mo 0a3ucy,
CKaJsipHOE TMPOW3BEJCHHE, BEKTOPHOE MPOU3BEACHHUE, YIOJd MEXKIY
BEKTOPAMH; YMEHHE HCIOIb30BaTh BEKTOPHBIM U KOOPAMHATHBIM METO[

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la4 JpYTHUX y‘-Ie6HLIX npeaMeEToOB

13

YMeHne BeIOMpATh MOAXOASIINA METO JJIS PEIICHUS 3a/1aui; TOHUMAaHHE
3HAYMMOCTH MaTEeMaTHKd B W3YYCHUU MPHUPOJHBIX U OOIIECTBEHHBIX
MPOIIECCOB W SIBJICHWW, YMEHHE pAaclo3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTEeMAaTHKU B UCKYCCTBE, YMEHHUE MPUBOAHUTH MPUMEPHI MATEMATHUECKUX

OTKPBITUNA POCCUMCKON U MUPOBOW MaTEMAaTUUYECKON HAYKH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIeMEHT COIePKAHUSA

Yucna 1 BEIYUCIIEHUS

1.1

HaTypaJ'H:HBIG U O CIbIC YHCJIIa. HpI/I3HaKI/I JACIUMOCTH L ECIBIX YHUCCII

Pammonanbupie  ymcna. OOBIKHOBEHHbIE W JECATHYHBIE JApPOOHM, TPOLEHTHI,

2 OeCcKOHEUHbIE TIEPUOUUECKUE IPOOH
13 Apudmerndeckuil KOpeHb HATypalbHOU cTerneHu. JleWCTBUS ¢ apupMeTHIECKUMHU
' KOPHSIMHM HaTypajbHON CTENIEHH
L4 Crenens ¢ 1enbM nokaszareseMm. CTeneHb ¢ pallMoHabHBIM MToKa3aTesneM. CBoMCTBa
' CTENEHU
L5 CuHyCc, KOCMHYC M TaHI'€HC 4YMCIOBOIO aprymeHra. ApKCHHYC, apKKOCHHYC,
' ApPKTaHI€HC YHMCIIOBOTO apryMEHTa
1.6 Jlorapudm yucna. JlecaTuaHble U HaTypajabHbIE JOrapru(MbI
JetictButensHple  4ucina. ApudMeTHUYECKHe OIepanud ¢ JICHUCTBUTEIBHBIMU
1.7 yucinamu. [IpubnuxEHHble BHIYMCICHUS, TPaBUIa OKPYTJICHHSI, TIPUKHUAKA U OLEHKA
pe3ynbTara BEIYMCIEHUN
1.8 [IpeobOpazoBanue BeIpaKECHUN
1.9 KommuiekcHbie uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 [emnpie 1 1poOHO-paIiOHATBHBIE YPAaBHEHUS
2.2 HppanuonajibHbIC YpaBHEHHS
2.3 TpuroHomeTpuyeckre ypaBHEHHUS
2.4 [TokazaTenpHbIC U JOTapUDMUUECKUE YPABHEHUS
2.5 Llenbie 1 pOOHO-palMOHATFHBIE HEPABEHCTBA
2.6 HppanmonansHble HEpaBeHCTBA
2.7 [TokazaTenpHbIC U JOoTapUDMUUECKIE HEPABCHCTBA
2.8 TpuroHomeTpuiyeckre HEpaBEeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHeHMs, HEPABEHCTBA U CUCTEMBI C IIapaMeTpaMu
2.11 Martpuna cucTeMbl TMHEHHBIX YpaBHEeHUH. OnpeaenuTenb MaTpULIbL
3 OyHKIUH U TpaduKu




OyHKus, crnocobbl 3amanus QyHkuwn. ['papuk Qyakumu. Bzanmuo oOpaTHbIe

> ¢yukuuu. YétHpie u Heu€THbIe pyHKIMU. [leproanueckue GpyHKIMHA
Obnactp ompeneneHuss U MHOXKeCTBO 3HadeHWW ¢yHkuuu. Hymn ¢dyHkmmm.
39 [IpomMexxyTKH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl 1 MUHUMYMBbI (yHKkuud. HauGomnpiee M HauMmeHbllee 3HAYCHHE
GYHKIIMM HAa IPOMEKYTKE
13 Crenennass (yHKIUS C HaTypajdbHBIM W IIEJBIM MOKa3areneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpauK KOpHS 1-0i CTETIEHU
34 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oxa3zaTtenpHast u norapudmudeckas QyHKIIHMH, UX CBOWCTBA U TpaduKu
16 Touku paspeiBa. AcumnToThl rpadukoB ¢yaknuii. CpoiicTBa  (QyHKIIHIA,
' HETIPEPhIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEILHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpuueckas nporpeccuu. @opmysa CI0XXHBIX TPOIIEHTOB
4 Hauana matremaTuyeckoro aHaausa
4.1 [TpousBoanas pynkuu. [Ipon3BoaHbIE 2IEMEHTAPHBIX (YHKITAN
[IpumeHnenrne TPOUZBOAHOW K HCCICAOBAaHMIO (PYHKIIMA HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. Haxoxaenrne HanOONbIIEro U HaMMEHbIIEro 3Ha4eHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Muterpan
5 MHoxecTBa U JTOTHKA
5.1 MHo»xecTBO, onepanuu HaJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTD M CTaTHCTHKA
6.1 OnwcareybHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KomMOunaropuka
7 I'eomeTpus
7.1 OUryphl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TJIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTHU BpAIICHUS
7.5 KoopaunaTel 1 BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






