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MNOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOro kypca «l'eomerpusi» 06a30BOTO YpOBHS IS
oOyuaromuxcst 10 —11 xmaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHAApTa CPEIHEro O0IIero 0Opa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISEMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHUIO, M TPAJAMIMA POCCHUICKOTO 0O0pa3oBaHUS.
Peanu3zanust mporpaMMbl 00ecrieYMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETEHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUIsI CaMOPA3BUTHSI U HENPEPHIBHOIO 0O0pa3oBaHMS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO Pa3BUTHUS
JUYHOCTU 00YYarOIIUXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUH Ha YpPOBHE CpPETHEro OOIIero
oOpa3oBaHus OO0YCIOBIIEHA MPAKTHUYECKONH 3HAYMMOCTHIO METalpPEeIMETHBIX |
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T€OMETPHHM B HAMPABICHUH JUYHOCTHOTO
pazBuTHs oOydarommxcs, GoOpMHpPOBaHUA (YHKIIMOHATBFHON MaTeMaTHYEeCKOU
I'PaMOTHOCTH, U3y4CHUs IPYTUX YUCOHBIX NUCIUIUTHH. Pa3BuTne y o0yJarommxcs
MPaBWIBHBIX TMPEICTABICHUNA O CYIIHOCTH M TMPOHMCXOXKICHUH T€OMETPUIECCKHIX
abCTpakIuii, COOTHOUICHUH pPEaJbHOrO0 W WJACaJbHOTO, XapakTepe OTPAKEHUs
MAaTEMaTUYECKOM HAyKOW SBIIEHUW U TMPOLECCOB pPEAIbHOTO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK U POJIM MaTeMAaTHYECKOTO MOJETUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
yYaluxcs, a TakKe KaueCTB MBINIJICHUS, HEOOXOAMMBIX I aJanTalidd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisgeTcs OAHUM M3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETrO
obmiero oOpa3oBaHMs, TaKk Kak oOOeCrne4YnBaeT BO3MOXKHOCTh H3YYEHMSI Kak
JTUCIMIUINH €CTECTBEHHO-HAYYHOW HANPaBIEHHOCTH, TaK M TYMaHUTaAPHOM.

Jlormdeckoe MbIIUICHHE, (HOpMHpPYyeMOe TpPH H3YYCHHH OOYYarOIIMMHUCS
MOHATUHHBIX OCHOB T€OMETPHUH M TIOCTPOCHHUH IIETIOYKH JIOTUYECKUX YTBEPKIACHUN
B XOJIE pEUICHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIIBUTATh M OIMPOBEPraTh
TUMOTE3bl HETOCPEICTBEHHO HCIONB3YIOTCS MPHU PEIICHUH 3a/ad €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHue OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCeX 00NacTsIX AeSITeNbHOCTH uejoBeka. OpHeHTalnus 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro CcoluaibHOro ObiTus, Gdopma
OTPaXEHUSI OKPY’KAIOIIETO MHPA, YCJIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpazoBaHusi  JACUCTBUTENBHOCTH. OmNepupoBaHUE  MPOCTPAHCTBECHHBIMU
oOpazamMu OOBEIUHSET pa3HbIe BUIBI YUYEOHOW M TPYIOBOW JEATEIHHOCTH,



ABJISIETCS OJHUM M3 TPO(PECCHOHATBLHO BAXXHBIX KAadyeCTB, MOITOMY akKTyallbHa
3amaga (HOpPMUPOBAHHS y OOyYarONUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUJIHOCTH OOpa3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKOU JI€ATEIbHOCTH 110 MHOTUM HaIPABJICHUSIM.

[lens ocBoeHusi mporpamMbl ydeOHOro kypca «['eomerpusi» Ha 0Ga3oBOM
ypoBHE 0OydeHus — 00meoOpa3oBaTebHOE U OOIMIEKYJIbTYpPHOE pPa3BUTHE
oOyvarommxcs  4epe3  0OecrieueHHEe  BO3MOXKHOCTH  NPUOOpETeHus U
HCTIOJIb30BAHUSI CUCTEMATHYECKHX TE€OMETPUYECKHUX 3HAHUW U JCUCTBUH,
crenupUIHBIX T€OMETPUH, BO3MOKHOCTH YCIEITHOTO MPOIOJDKEHUST 00pa30BaHUs
0 CIEIUATBHOCTSM, HE CBSI3aHHBIM C MPUKJIAIHBIM HUCIIOJIb30BAHUEM F€OMETPHH.

[Iporpamma no reomeTpuud Ha 0a30BOM YpOBHE IMpeaHA3HA4YeHaA s
OOyJarOIIMXCs CPEHEN IIKOJIbI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyAHEHUI
Ha YpOBHE OCHOBHOI'O 001ero oopaszoBanus. Takum oOpa3om, oOydaromyecs: Ha
0a30BOM ypOBHE JIOJKHBI OCBOMTH OOIIHME MaTeMaTHYECKUE YMEHHS, CBS3aHHBIC
co crnenuuKkod TeoOMETpUU W HEOOXOIUMBbIE [JiIi JKU3HU B COBPEMEHHOM
oOmrectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTb M3YYUTh FeOMETpHUI0 Oojee
riIy0OKO, €Clid B JajJbHEHIIEM BO3HHUKHET HEOOXOJIUMOCTh B TE€OMETPUUYECKHX
3HAHUAX B MPOGECCHOHAIBHON eI TEILHOCTH.

JlocTikeHHe 1eTM  OCBOCHHSI TMPOrpaMMbl 00ECIIEUMBAETCS pelICHUEM
COOTBETCTBYIOIIMX 3ahad. I[IpuopuTeTHhIMM 3aJayaMM  OCBOCHHUS Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 knaccax sBisitoTCS:

e (opMupoBaHuE TPEACTABICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJIbTYPBI © OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

e (¢opMupoBaHUE MPEJCTABICHUS O MHOTOIPAaHHUKAX M TeJIaX BpallCHUS
KaK O BOXHEUITUX MaTeMaTHYECKUX MOJIEISX, MO3BOJISIONIUX OMUCKHIBATH
Y U3y4YaTh pa3HbIC SIBJICHUS OKPYKAIOIIET0 MUPA;

e (QopMupoBaHue yMEHMs paClO3HABATh Ha YepTekKax, MOJCISIX U B
peaibHOM MHUPE MHOTOTPAHHUKH U TeJIa BpaIllCHHUS;

e OBJIAJICHHE METOJIaMH PEIICHUs 3a/lad Ha MOCTPOEHUS Ha M300pKEHUSIX
IIPOCTPAHCTBEHHBIX PUTYD;

e (¢opMuUpOBaHHWE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHSTHUSIMU O
MHOTOTPAHHHUKAX U TeJlaX BPAILIEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHUE  QAITOPUTMAMHU  PEUIEHUS  OCHOBHBIX  THUIOB  33]aY;
dbopMUpOBaHME YMEHHUS TMPOBOJUTH  HECJIOXKHBIE JIOKa3aTeJbHbIC
paccyXIeHus B XOJI€ pEUIeHUs] CTEPEOMETPUUYECKUX 3ajad U 3a7ad ¢
MPAKTUYECKUM COJICPKAHUEM;

e Dpa3BUTHE WHTEIUJIEKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEMH
oOyyarommuxcsi, I03HaBaTeIbHOW  aKTHMBHOCTH,  HCCJIEI0BATEIHCKUX
YMEHHI, KpUTUYHOCTU MBIIIUICHUS;



e (opmupoBaHue (GyHKIIMOHATBHOMN rPaMOTHOCTH, pEeNeBaHTHOU
F€OMETPUU: YMEHHE pPaclo3HaBaTh IMPOSBICHUS TEOMETPUUYECKHUX
NOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEM B peaJbHBIX KU3HEHHBIX
CUTyallMsIX M TMPU HU3YYEHUU JAPYTUX Y4YEOHBIX MPEIAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTeW, (OpMyIUpoBaTh HMX Ha S3BIKE
F€OMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIU, TPUMEHATh OCBOSHHBIN
FEOMETPUYECKUM amnmapar il pelieHUus] MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MOJTYYEHHBIE PE3YJIbTATHI.

OTIMYUTETHFHON OCOOEHHOCTHIO MPOTPAMMBI SIBJISIETCSI BKIIFOUEHHE B KYPC
CTEPEOMETPUM B HAdalle €ro MU3y4YeHHs 3a7ay, pEIIaeMbIX HAa YPOBHE
WHTYWUTUBHOTO MO3HAHUS, ¥ OMPEACIIEHHBIM 00pa3oM OpraHM30BaHHasi padoTa HaJl
HUMH, YTO CIIOCOOCTBYIOT PAa3BUTHIO JIOTHYECKOTO M TPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAaHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JaJIbHEUIIIEMY U3YyUYECHUIO MTPEIMETA.

[Ipennourenue oTIaéTCs HATSAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh MPEIMETHO-
IIPAKTUYECKON JEATENBbHOCTH. Pa3BUTHE INPOCTPAHCTBEHHBIX IIPEJACTABICHUN Y
y4almxcsi B KypCc€ CTEPEOMETPUM MPOBOAUTCA 3a CUET pEUIEeHUs 3aJad Ha
CO3/aHME€  TPOCTPAHCTBEHHBIX O0pa3oB U  3a7a4y Ha  ONEPUPOBAHUE
MPOCTPaHCTBEHHbIMU o0Opazamu. Coznanue oOpa3a TPOBOJUTCS C OMOPOM Ha
HarISIAHOCTh, a ONEpPUpPOBAHHE OOpa3oM — B YCJIOBUAX OTBJICUCHUS OT
HarJISIAHOCTH, MBICIIEHHOTO U3BMEHEHHUS €r0 UCXOITHOTO COJIEPAKAHUS.

OcHOBHBIE cozeprkaTelibHble TUHUU Kypca «l'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble U MIOCKOCTH B MIPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTopbl 1 KOOPJUHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHUHN
pacrpenensieTcs He TOJbKO IO COAEPKATENbHBIM JIMHUSIM, HO M 1O TrojaMm
oOy4eHHUs Ha YPOBHE CPEHEr0 00IIero 00pa3oBaHMs.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pPE3yibTaTaM
OCBOCHHUs paboueld mporpaMmbl, pacHpeAcJ€HHBIM MO ToJlaM OO0ydYeHHUS,
CTPYKTYPHUPOBAaHO TakuM o0Opa3oM, dYTOOBI OBJIAJICHUE T'C€OMETPUUECKUMHU
MOHSATUSIMU U HABBIKAMH OCYIIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYIATENIbHO, C
COOJTIO/ICHUEM TIPUHIIAIIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIIOYAIINCH B
OOIIYI0 CHCTEMY T€OMETPUYECKUX MPEJCTaBICHUN OO0YydYaroIMXCs, pacIupss |
yriyossis e€, o0pasys MpoYHble MHO>KECTBEHHbBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun oTBoauTcs 2 yaca B HeAeno B 10 kimacce u 1 yac B
Henento B 11 kiacce, Bcero 3a jBa rojia o00ydenus - 102 yueOHBIX daca.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KVIACC

IIpssMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHSITUA  cTepeoMeTpuu. Touka, TmpsiMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anMHOE pacnosioKeHue TMpsSMBIX B IMPOCTPAHCTBE: IEPECEKAIOLINECs,
napajuyieJibHble M CKpeluBaromuecs npsMmeie. [lapamiensHOCTs NOPSMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IMAPAJUICNIBHBIE MpPsIMbIE B  IPOCTPAHCTBE;
MAPAVIENBHOCTh TPEX MPSIMBIX; NAPAIUICIBHOCTh NMPSIMOU M IUIOCKOCTHU. YTJIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YrOJd MEXAY MPSAMBIMH B IPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEMN: rapaieabHble IJIOCKOCTH; CBOMCTBA
napajiebHbIX IIockoctei. [IpocTeifmme mnpocTpaHCTBeHHbIE (QUIYpHl  Ha
IUIOCKOCTH: TETPa’ap, KyO, MapajuieenuIe]]; HOCTPOEHUE CEUEHU.

IlepneHAUKYISAPHOCTD NPSIMOM U IUIOCKOCTU: NEPIECHANKYJIIIPHBIE MPSIMBIC B
MPOCTPAHCTBE, MPSAMBIE MapajuIebHBIE W TNEPHNCHAUKYJSAPHBbIE K IUIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpeMa O NpsSMOu
MEPIEHANKYJISIPHON TUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJI MEXIY MPSIMOH H
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YrOJl, JIMHEWHBIM yroJl JBYTPAHHOTO  yIJia.
[leprieHIUKYISp W HAKIIOHHBIE: PACCTOSTHUE OT TOYKH 10 TIOCKOCTH, PACCTOSTHUE
OT MNpSAMOM 10  TUJIOCKOCTH,  TPOEKUuusi  (GUIypbl Ha  IJIOCKOCTb.
[lepnieHAUKYNSPHOCTh  IUIOCKOCTEM: NPU3HAK  MEPIEHAUKYJSIPHOCTA  JIBYX
IJI0CKOCTEN. TeopeMa o TpEX NMepHeHAuKyIspax.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOIOTPAHHUKU; pa3BEPTKAa MHOTOrpaHHuKa. [Ipu3ma: N-yroyibHas
Mpu3Ma; rpaHd U OCHOBAHUS MPU3MBbI, TIpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBas U
MOJTHAA IMOBEPXHOCTh MIPU3MBL. [Tapamutenenunen, MPAMOYTOJIbHBIN
napajuiesenunes; u ero cpoucrsa. [lupamupa: N-yroinpHas nupamuja, 'paHd U
OCHOBaHHWE MUPAMUIbI, OOKOBAs U MOJIHAS MTOBEPXHOCTh MUPAMU/IbI; TPaBUIIbHAS U
yCeu€HHas MNUpaMuia. ODJEMEHTbl TpuU3Mbl W nupamujbl. [IpaBunbHbIE
MHOTOI'PaHHUKHU: TOHSATHE NMPABWJIBHOIO MHOIOTPAHHUKA; MPaBUJIbHAS IPU3MA U
IIpaBUWIbHAS IHPAMUJA; [PaBWIbHAs TPEYTroJibHAs NUPaMUAA W IPABUIIbHBIN
teTpadip; KyO. IlpencraBieHre o mpaBUIIBHBIX MHOTOTPAHHUKAX: OKTa’dp,
noaeKadap v ukocadap. CeueHns Npu3Mbl U TUPAMHUJIBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSAMOWM,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B NHpaMHUAaxX, Hapajuielenuneaax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



BbluncneHue 3J€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AuaroHaiu, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOJIHOW TOBEPXHOCTH TPSIMOU IPHU3MBI,
IJIOIAJh OCHOBAaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTH NPSIMOM MPHU3MBL.
[Tnomans OOKOBOM TMOBEPXHOCTH W TMOBEPXHOCTH MPaBUIBLHOW MUpaMUJIbI,
TeopemMa O Iulomanu yceu€éHHou mnupamuabl. [lonstue o0 o0béme. OO0BEM
MUPaAMU/JIbI, TPU3MBL.

[logoOuble Tena B mpocTpancTBE. COOTHOIICHUS MEXIY IUIOLIASIMHU
MOBEPXHOCTEHN, 00hEMaMU TTOIOOHBIX TEJL.

11 KJIACC

Tena Bpamenust

[nnuHapuyeckas IIOBEPXHOCTB, oOpasyroiue HUJTMHIPUYIECKON
MOBEPXHOCTH, OCh LWJIUHAPUYECKON TMOBEpXHOCTU. [lunuHIp: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTh, oOOpasyromias W OCb;, IUIOMaJb OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromiue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOoM moBepxHOCTH. KoHyC: ocHOBaHME U BepinHa, oOpasyronias
U OChb, IUIOMIaJb OOKOBOM U TOJHON TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3yrolye U BhICOTa; OCHOBaHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IJIOMIAIb MMOBEPXHOCTU CRephl.
B3anmHoe pacrnosoxxeHue chepbl U MIOCKOCTH; KacaTellbHasi TJI0CKOCTh K cdepe;
MJI01a/1b CEPHI.

N300pakeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BépTka MUIIMH/Ipa U KOHYCA.

KoMOuHnanuu Ten BpalieHHuss U MHOTOTPAHHHUKOB. MHOTOIpaHHUK,
OMHUCaHHBIA OKoJIO cdepnl; chepa, BOHcaHHAS B MHOTOTPAHHUK, WU TEJIO
BpalCHUS.

[Tonsatue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tell. Teopema 006 00béEMeE
NpSIMOYTOJILHOTO Tapajuienenunena u ciueactsus u3 He€. OO0bEM HUIMHApA,
konyca. O0bEM 1mapa u mIomassb chepsl.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXAY TUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU MTOAOOHBIX TEI.

Ceuenusi nwinHApa (OapaJUyieIbHO M MEPIEHIUKYJSIPHO OCH), CEYEHUS
KOHyca (mapajuielbHOE OCHOBAHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUEHUs
nrapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha miockocTu U B mpocTpaHcTBe. CloKeHUE U BEIUUTAHUE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. [IpaBuno mapamtenenunena. Pemienue 3amad, CBA3aHHBIX C
IIPUMEHCHUEM TMpaBUJI JEUCTBUU C BekTtopamu. [IpsiMmoyrosibHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopnunatel BekTopa. Ilpocreitmume 3amaun B
KOOpAWHATaX. YTol Mexay Bekropamu. CKalIpHOE MNPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y NpsIMBIMH U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IPU PELICHUU T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIuyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOrPaMMbl y4yeOHOTO TpeaMeTa
«MareMaTruka» XapakTepu3yrTCs:

I'paxxnanckoe BocniuTanue:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKA O0YYAIOIIETOCs KaK aKTUBHOT'O
M OTBETCTBEHHOTO WI€Ha POCCUHUCKOr0 OOIIEeCTBa, MPEACTABICHUEM O
MaTeMaTHICCKHX OCHOBax (PYHKIIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
nporeayp TrpaxiaaHCKoro ooOmecTBa (BBIOOPHI, OMPOCH W Tp.), YMEHHEM
B3aUMOJICICTBOBATh C COIMAJIBbHBIMA WHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

ITaTpuoTn4yeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpakTIaHCKON UJICHTUYHOCTH, YBOKCHUS K
MPOLLJIOMY U HaCTOSIIEMY POCCUMCKON MaT€MaTHKH, IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaTE€MaTUUYECKOM IITKOJIBI,
K HCHOJIb30BAaHUIO ATUX JOCTIKCHUN B JPYTHX HayKaxX, TEXHOJOTUAX, chepax
AKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

OCO3HAaHHEM JTyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapo/Ja;
c(hOPMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHUS, OSTHUYECKOTO  IOBEICHMUS,
CBSI3aHHOTO C MPAKTHUYECKUM NMPUMEHEHUEM JOCTUKEHUN HAYKH U JIESITEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMIHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYHMBOTO OYIYIIETO.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKIIOYAs 3CTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3az7ay, peleHn, paccyXICHUN;
BOCIPUUMUYHUBOCTHIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS MPUMEHSATH MaTeMaTHYEeCKUE 3HAHUS B
HWHTEpecax 370poBOro u 6e3omacHoro odpasa KW3HH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ NMUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U

OT/IbIXa, peryJsipHas busnueckas AKTUBHOCTb); (du3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-030POBUTEIBHOM
JEATENBHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYyay, OCO3HAHWEM IICHHOCTH TPYAOTIOOHS; MHTEPECOM K
pasmuuHbIM  cepam  TPOPECCHOHATBHOW  JIEATCIIBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M € MPHIOKCHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIH BBIOOP
Oynymeli mnpodeccnrn W peaTu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



FOTOBHOCTBIO M  CIHOCOOHOCTHIO K MaTeMaTU4eCKoMy OOpa3oBaHUI0 U
caM000pa30BaHUI0 Ha TPOTSHKEHUU BCEH JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3aJ1a4 MaTeMaTHYECKON HAPaBJICHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYECKON KyJIbTyphl, IMOHUMAHHUEM BIUSHUS
COIMAJTEHO-D)KOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPUPOTHON U COIMATILHOMN
CpeImbl, OCO3HaHWEM TJ00aTBLHOTO XapakTepa SKOJOTHUYECKHX MpoOseM;
OpHEHTalMell Ha TMPUMEHEHHE MaTeMAaTHYeCKHX 3HAHWM JUIsl perieHus 3a1ad B
00JaCTH OKpYy’Karomlell cpebl, IUIAHUPOBAHUS TMOCTYNKOB M OIEHKH UX
BO3MOYHBIX MOCJIE/ICTBUM JIJIsl OKPYKAIOLIEH Cpeibl.

LleHHOCTH HAYYHOT0 IO3HAHMSI:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKH W  OOIIECTBEHHOW  MpPaKTUKH, MOHUMaHUEM
MaTEMaTUYECKOM HayKH Kak c¢epbl 4YeJOBEHYECKOM AesTeNbHOCTH, STaroB €€
pa3BUTHS W 3HAYUMOCTH ISl DPA3BUTHs MWBUIM3AINAW, OBJAJCHUEM S3BIKOM
MaTEMaTUKH W MaTEeMaTHYECKON KyJIbTYpOH KaK CPEICTBOM IO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIISATh MPOCKTHYIO M HCCIEIAOBATEIbCKYIO JESTEIbHOCTh
WHMBUYyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOCHMSI MPOTPaMMbl Y4e€OHOrO MpeaMera
«MaremaTtuka» XapaKTEepU3yTCs OBJIAJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUSHIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YIIMUSHBIMU OetlCMEUAMU.

1)  Vuueepcanrvnvie  nosmasamenvhvle — Oelicmeus, — 00eCneuU8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCo8 o00yuarouwuxcs (0ceoenue
Memo008  NO3HAHUA — OKpYJCamweeo  Mupa;  npumeHeHue  J102UHeCKUXx,

uccne008amenbCKux onepayull, ymeHuu pabomams ¢ ungopmayueti).

Bba3oBble Jijoruueckue 1ecTBHA:

e BBIABIIATH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKH MAaTEMaTUYECKHUX
O00BEKTOB, TMOHATUH, OTHOUICHUH MEXIY IOHATHUAMH, (OPMYITHUPOBATH
OTIpeNeNCHUs]  TOHSATUW; YCTaHABIMBATh CYIICCTBEHHBIM  TMPHU3HAK
KJaccu(uKanyyu, OCHOBAaHWS JIsi OOOOIIEHUS M CpPAaBHEHHUS, KPUTECPUU
IPOBOJIUMOTO aHAIHN3a;

e BOCIPUHUMATH, (QOpPMYyIHpPOBATE U  MPEOOPA3OBBHIBATH  CYIKICHUS:
YTBEPAWTEIbHBIE W OTPHUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC W OOIIHE;
YCJIOBHBIC;

e BBIBIATH  MaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H W
npotuBopeursi B (aKkTax, JAHHBIX, HAONIOACHUSX U YTBEPKIACHUSIX,



npejiaraTh  KPUTEPUH  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHNIL;

e JIeJaTh BBIBOJBI C HWCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHI 110 aHAJIOTUH;

e TPOBOJUTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBA MaTEeMaTHYECKUX
YTBEPKJICHUI (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOJNTH TPUMEPHI M KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIBI;

e BBIOMpaTh CHOCOO pelieHus y4eOHOM 3amadu (CpaBHHBATh HECKOJIBKO
BapUAHTOB pElIeHUs, BbIOMpaTh HauOoyiee NOAXOASIIUNA C YYETOM
CaMOCTOSATEITLHO BBIICIICHHBIX KPUTEPHUEB).

Ba3oBble ncciiegoBarejbcKkue AeMCTBUS .

e HCIOJBH30BaTh BOMPOCHI KaK MCCIEAOBATENHCKUI MHCTPYMEHT MO3HAHUS;
dbopmynupoBaTh BONPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MpoliIemy,
yCTaHaBIWBATh HWCKOMOE€ W  JaHHOE, (OpMHUPOBATH  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSATEILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEl MaTeMaTHu4ecKOoro
0o0BeKTa, SBJICHHS, TPOIECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SABJICHUSIMU, POLECCAMU;

e  CaMOCTOSITEIBHO (POPMYJIHUPOBATH 0OOOIIEHUS] U BBIBOJIBI IO pe3yJibTaTam
MPOBEAEHHOTO HAOIOICHUS, WCCIEIOBAHUS, OICHUBATH JTOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIIEHUI;

e TMPOTHO3UPOBATH BO3MOKHOE pPa3BUTHE IMpoliecca, a TaKXKe BbIIBUTATh
MIPEATOJI0KEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ undpopmanmeii:

e BBIABIATH JACPUIUTH UHGOPMAIINH, JTaHHBIX, HEOOXOIUMBIX JJII OTBETa
Ha BOMPOC U IS PEIICHUS 3a]a4H;

e BBIOMpaTh HWH(POpPMAIMIO W3  HWCTOYHHUKOB  PA3jIUYHBIX  THUIIOB,
aHAM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH WH(OpMAITHIO
Pa3TUYIHBIX BUIOB M (OPM MPEACTABICHHS;

e CTPYKTypHUpOBaTh MH(MOPMAIIUIO, TIPEICTABIATh €€ B pa3INYHBIX (hopmax,
WJLTIOCTPUPOBATH Tpaduuecky;

e OIICHUBATH HaJEKHOCTD uHpopMauu o CaMOCTOSATEIBLHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.

2)  VHusepcanvhvle KOMMYHUKAMUGHbBlE  Oelicmeus,  00ecneuusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo1enue:



BOCIIPUHUMAaTh M  (QOPMYJIHMPOBATHh CYXJIEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETISIMU OOIIEHHUS; SICHO, TOUYHO, TPaMOTHO BBbIpa)XaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M IIMCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHHS I10
XOJy pellieHus 3aJjaul, KOMMEHTUPOBATh ITOJIyYEHHbIN pe3yibTar;

B X0/ 00CYKIEHUS 3a7jaBaTh BOIPOCHI 110 CYLIECTBY 00CYK1a€MOU TEMBI,
poOJIeMBbI, pelIaeMoi 3aJ1a4M, BbICKa3bIBATh MU, HAIIEJICHHBIEC HA MIOUCK
pELIEHMs; COIMOCTaBISATh CBOM CYXIECHHUS C CYXICHHSIMHU JPYTHX
YYaCTHUKOB AHAaliora, OOHapyXUBaTh Pa3iMyMe U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOH Gopme popMyIupoBaTh pa3HOIIACUs, CBOM BO3PAKECHHUS,
OPEACTaBIATh  PE3yJbTaThl  pEIIeHHs  3aJaud,  IKCIEPUMEHTA,
UCCJEIOBAHMS,  IPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (popmar
BBICTYIUICHHS C yUETOM 3a/1a4 MPE3CHTAMU 1 OCOOEHHOCTEN ayIUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMAaTh W WCIONB30BaTh  MPEUMYIIECTBA  KOMAHIHOM  H
WHIUBUTYTBHON PaOOThI IPH PEIICHUH YUEeOHBIX 3a/1a4; TPUHUMATH I1E]Th
COBMECTHOUW JCSATEIHHOCTH, TIUIAHUPOBATh OPTaHMU3AIUI0 COBMECTHOM
paboThI, pactpeAesisaTh BUAbI pad0T, JOTOBAPUBATHCSA, 00CYKIATh IPOIECC
U pe3ynbTat paboThl; 00001IaTh MHEHHS HECKOIBKUX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00CyXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIC); BBHIMOIHITH CBOIO YacTh pabOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH 4WIEHAMH KOMAaH/IbI;
OIICHWBATh KAa4€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHSIM,
chOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oelicmeusl, obecneuusarom

G opmuposanue cMbICI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJISATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPaTh CIIOCO0 pelieHus
C Y4€TOM MMEIOITUXCS PECYPCOB i COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ YIETOM HOBOM
uHpopMarmm.

CaMOKOHTPOJIBb:

BJIaJICTh HAaBBIKAMHM [IO3HABATEJILHOM peduiekcuM Kak OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUU W MBICIUTENBHBIX MPOLECCOB, UX PE3yIbTATOB;
BIIAJICTh CIOCOOaMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI —IIporecca u
pe3yibTaTa pelieHusl MaTEMaTUYEeCKOM 3a71auu;

NPEIBUAETh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh MpPH PEIICHUU
3a7a4M, BHOCUTHb KOPPEKTHBBI B [ICITEIBHOCTH HA OCHOBE HOBBIX
00CTOSATENbCTB, JAHHBIX, HAMJICHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEJId U YCIOBUSIM, OOBSICHATH
MPUYHHBI JTIOCTHXKEHUSI WM HEJIOCTHKEHUS PE3yJIbTAaTOB JESTEIbHOCTH,
HAXOJUTh OIIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KVIACC

OnepupoBaTh MOHATUAMU: TOUYKA, NIPsAMasi, IIIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS W3 HUX IPU PEUICHUU
reOMETPUYECKHUX 3a7ad.

OnepupoBaTh NOHATUSAMMU: NMAPAIIIENBHOCTD U NEPIEHAUKYIIAPHOCTD MPSIMBIX
U IUIOCKOCTEH.

KnaccudumnupoBaTh B3aUMHOE pacCIOIOKEHHE NPAMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: ABYIPAHHBIM YroJ, TpaHW JBYTPAaHHOIO YIJa,
pedpo ABYTpaHHOrO yria; JUHEHHBIM Yroyl JBYIPaHHOIO yIJa; rpajycHas Mepa
JBYTPAaHHOT'O yTJa.

OnepupoBaTh NOHATHUSAMU: MHOTOI'PDAHHHMK, BBIIYKJIBI M HEBBITYKJIBIN
MHOT'OTPaHHHUK, JIEMEHTHI MHOTOTPaHHUKA, IPABUIIbHBIA MHOTOTPAHHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (IIMpaMuia; MpU3MA,
PsIMOYTOJIBHBIN NapaJijiesienumne, Ky0).

KnaccupumnupoBatp ~ MHOTOTpaHHHMKH,  BBIOMpass ~ OCHOBaHHS  AJiA
KJacCU(pUKauu (BBITYKJIblE W HEBBIMYKJIbIE MHOTOIPAHHUKH; IPABUJIbHBIC
MHOTOI'PaHHHKH; IIPSIMBIE X HAKJIIOHHBIE IIPU3MBI, NTapaJUICICIIUIEBI).

OnepupoBaTh NOHATUAMU: CEKyLIas IJIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.

OOBSICHATH NPUHLIMUIIBI TOCTPOEHUS CEYEHUH, UCTIOJIb3YS METOJ] CJIEIOB.

Crpoutrb ceyeHUss MHOTOIPAaHHHUKOB METOJOM  CJIEAOB, BBIIOJHATH
(BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB IPOCTHIX OOBEMHBIX (PUTYp: BHI
CBEpPXY, COOKY, CHH3Y.

PemaTe 3a1aun Ha HAXOXAEHUE T€OMETPUUYECKUX BEJIMYUH 10 00paslam Uiu
QITOPUTMAM, IPUMEHSISI W3BECTHBIE AHAIMTUYECKHE METOJbl MPHU PELICHUU
CTaHJAPTHBIX MAaTEMATHYECKUX 3a/1a4 HA BBIYMCIICHUE PACCTOSHUM MEXIY NABYMS
TOYKaMHM, OT TOYKM JO IPSAMOW, OT TOYKM JO IUIOCKOCTH, MEXAY
CKPEIIMBAOIIUMUCS MTPSMBIMHU.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMYUH 0 00pa3lam Wiu
QNrOpUTMaM, NPUMEHSAS W3BECTHBIC AHAIMTUYECKHE METOAbl IPU PEUICHUU
CTaHJAPTHBIX MaTeMaTMYECKUX 3aJad Ha BBIYMCIECHHE YIJIOB  MEXAY
CKPEIIMBAIOIIUMHACA MNPAMBIMHA, MEXIYy MNPSIMOA M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IByTPAHHBIX YTJIOB.



Boruncisatb 00bEMBI U TIIOLIAAM TOBEPXHOCTEH MHOTIOTPAHHUKOB (TpHU3Ma,
nupamMuga) ¢ TOpuMeHeHueM (OpMYyJ; BBIYHCIATH COOTHOIICHUS MEXKIY
TUIOMIASIMU TTIOBEPXHOCTEHN, 00hEMaMU MOTI00HBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUAMHU: CHUMMETpPUS B MPOCTPAHCTBE; LIEHTP, OChb U
IJI0CKOCTh CHMMETPHUH; LIEHTP, OCh U MJIOCKOCTh CUMMETPHUH (PUTYPBHI.

W3Bnekatb, mpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HH(DOpMAIMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MNPEICTABICHHYIO Ha YepTekax U
PUCYHKAX.

[TpumensaTy reomerpuyeckue (aKTbl Ui PEUICHUS CTePEeOMETPUUYECKUX
3a/1a4, NPEANnoaaralinX HECKOJIbKO IaroB PEUICHUs, €CIU YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpumeHAT, OpocTEHIIME MPOTPAMMHBIE  CPEICTBA U AJIECKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1a4.

[IpuBOaNTH MpPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOAE H
YKW3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IppMeHATh MOTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH DPEAIBHBIC
CUTyallul W IPUMEHATh HM3YUYCHHBIE IOHATHUS B IPOLIECCE IIOMCKA PELICHUS
MaTeMaTU4YeCKu CPOPMYJIHPOBAHHON TPOOIEMBbI, MOJICIUPOBATH pealbHbIC
CUTyallud Ha s3bIKE TI'E€OMETPUHU, MWCCIENOBATh IIOCTPOCHHBIE MOJEIH C
HCIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATUHI U TEOpeM, anmnapara ajareopbl; pemarhb
IIPAKTUYECKUE 3a7a41, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OnepupoBaTh MNOHATHSIMH: LUIUHIPUYECKAs TMOBEPXHOCTh, OOpa3yroliue
IWIMHIPUYECKON  TMOBEPXHOCTH;  IWIMHADP;,  KOHWYECKass  IMOBEPXHOCTH,
o0pa3yrolre KOHMIEeCKOH TOBEPXHOCTH, KOHYC; cheprudecKkasi HOBEpPXHOCTb.

Pacno3naBathk Tena BpamieHus (UIWHIP, KOHYC, cdepa U map).

OOBSICHATH CIOCOOBI MOTYYEHHUS TE BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacronoxeHue chepsl U MIOCKOCTH.

OnepupoBath MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHME CETMEHTA, BBHICOTA
CETMEHTA; IIapOBOM CJIOH, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
11apOBOM CEKTOP.

Beruncnsath  00BEMBI M MIJIOMIATM  TOBEPXHOCTEH  Tell  BpalieHus,
TrE€OMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHATUSMH: MHOTOTPAaHHUK, BIIMCAaHHBIH B chepy W
ONMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEIO
BpaIcHUs.

BbIYUCIATh COOTHOIICHUSI MEXY IUIOMIAASMU MOBEPXHOCTEH U 00BbEMaMU
MOTO0HBIX TEJL.



N3o0paxars u3zydaeMble (QUTYpbl OT PYKH U C HPUMEHEHUEM MPOCTHIX
YEPTEKHBIX NHCTPYMEHTOB.

BrIMmoHATh (BBIHOCHBIC) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpaIllCHHUS.

W3BnekaTh, HHTEPNPETUPOBATHL U MPEOOpPa30BbIBATH HHMPOpPMAIMIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypax, MPEeJCTABICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BpIOHATE [EUCTBUSL CIIOKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXEHHUSI BEKTOpa Ha YUCJI0, OOBSICHATH, KAKHMU CBOMCTBAMH OHM 00J1aJaloT.

IIpuMeHATh ITpaBUiI0 Napajuleeuneaa.

OnepupoBaTh MOHATHSAMHU: JIEKAPTOBBI KOOPJWHATHI B IPOCTPAHCTBE, BEKTOD,
MOJZYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOpA, YIroJ MEXIY
BEKTOpPaMHM, CKaJISIpHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHbBIE
BEKTOPBI.

Haxomuts cymMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHUCIIO, YTOJ MEXKITY
BEKTOpaMHM, CKaJISIPHOEC MPOU3BEACHHUE, pPaCKIaJblBaTb BEKTOp IO JIByM
HEKOJUIMHEAPHBIM BEKTOpPaM.

3azaBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpuMensaTy reoMerpuueckue ¢akThl IS PEHIeHUs] CTePEeOMETPUUYECKHUX
3a/a4, MPEANOJararoluX HECKOJIBKO IIAr0B PEIIEHUs], €CJIH YCIOBUS MPUMEHEHUS
3aJlaHbl B SIBHOU (hopMme.

Pemars mpocredme reoMeTpuYecKue 3aJlaud Ha IMPUMEHEHHUE BEKTOPHO-
KOOPJMHATHOTO METOAA.

Pemate 3amaum Ha J0KAa3aTeILCTBO MAaTEMATHUECKWX OTHOIIEHUU W
HaXO0XJICHHE FTeOMETPUUECKUX BEJIMYMH MO 00pa3liaM Wi aaropuTMaM, IpUMEHss
M3BECTHBIE METOJbI IIPY PEIICHUHN CTAHJAPTHBIX MATEMATUUECKHUX 3a/1a4.

[IpumeHaT, OpoCTEHlIMEe MPOrPaMMHBIE  CpPEICTBA M BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [IPU PEIICHUN CTEPEOMETPUUECKUX 3aa4.

[IpuBOANTE TpUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HU, PACTIO3HABATH MIPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMEHATh MOMYYEHHBIC 3HAHUSA HA MPAKTHUKE: AHAJIW3UPOBATH PEaJIbHBIC
CUTyalluM W TPUMEHSATh HW3YYEHHBIE IIOHATHS B NPOLECCE IMOUCKA PEIICHUS
MaTeMaTU4ecKu CHOPMYIMPOBAHHON TMPOOJEeMbl, MOJEIUPOBATh pealibHbIC
CUTyallul Ha S3bIKE TE€OMETPHUM, MCCIEI0BATh MOCTPOEHHBIE MOJEIH C
MCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, allliapara ajareopbl; penaTh
MIPAKTUYECKHUE 3a/1a4H, CBA3aHHBIC C HAXO0XKICHUEM T€OMETPUUECCKUX BEIIMYHUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
Kontpoabnbie IIpakTnueckue
n/n MPOrpaMMbl Bcero oOpa3oBaTejibHbIE
padoThbI padoThI
pecypchbl
Bbu6mmorexa [JOK
Beejerne B cTepeoMeTpitio 10 ! https://m.edso0.ru/1c209e37
[IpsiMbIe ¥ TJIOCKOCTHU B MIPOCTPAHCTBE. 12 1 bubmmorexa [JOK
[TapanneabHOCTh NPSMBIX U INIOCKOCTEN https://m.edso0.ru/1c209e37
[lepneHIUKYISIPHOCTD NMPSAMBIX U 12 bubnuorexa [IOK
IJIOCKOCTEN https://m.edso0.ru/1c209e37
bubmuoreka [JOK
1 1
Yrisl MeXIy NPSAMBIMU U IUIOCKOCTSMH 0 https://m.edso0.ru/1c209e37
bu6nmoreka [JOK
M 11 1
HOTOTpaHHi https://m.edso0.ru/1c209e37
N bu6mmoreka [{OK
1
OOBEMEI MHOTOTPAHHHKOB o https://m.edso0.ru/1c209e37
[ToBTOpEHME: ceueHus1, pacCTOSHUS U YTJIbI 4 1 bubmorexa HOK
P ' P e https://m.edsoo.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0


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

11 KITACC

KosunuecTBO 4acos DJIeKTPOHHbBIE
HaumeHoBaHue pa3aesoB U TeM nudposbie
Ne n/m P Konrpoabubie IIpakTHueckue (mudpp )
NMPOrpamMMblI Beero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypchl
bubmuoreka [JOK
Tena spamenus 12 https://m.edsoo.ru/1c209e37
n bubnmoreka [JOK
ObnEmb TeN S 1 https://m.edsoo.ru/1c209e37
BexTopbl 1 KOOpAHUHATEI B IIPOCTPAHCTBE 10 1 bubnnorexa [IOK
p P pocTp https://m.edsoo.ru/1c209e37
[ToBTOpenue, 06061IEHNE, 7 1 bubmuoreka [JOK
cUCcTeMaTH3alus 3HaHU! https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 3 0


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




IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Ne

T
i eMa ypoka

OCHOBHBIE TIOHATUS CTEPEOMETPUU:
TOUKa, psiMasi, MI0CKOCTb,
npoctpanctso. [IpaBuna
M300paKEeHHS Ha pUCYHKAX:
n300pakeHUs MII0CKOCTEH,
HapaJuIeIbHBIX IPAMBIX (OTPE3KOB),
CepeuHbI OTpe3Ka

[TonsTus: nepecexkaromecs
IUIOCKOCTH, NIEpeceKaromecs npsmas
U TIJIOCKOCTh

Bxoanas nuarnoctuueckas pa60Ta

3HAaKOMCTBO C MHOTOI'paHHUKaMH,
M300pakeHre MHOTOTPaHHHUKOB Ha
PUCYHKaX, Ha MIPOEKIIUMOHHBIX
gepTeKax

HauaneHble cBeeHus 0 Ky0Oe u

nMpaMue, UX pasBEPTKH U MOJIEIH.
CeueHust MHOTOIpaHHUKOB

Hauanbubie cBeienus o kyoe u

NUPaMUJE, UX Pa3BEPTKU U MOJIEIH.
CeueHnsi MHOTOTPaHHUKOB

KoaunuecTBo 4acoB

Bcero

KouTpoabHbIe
padoThI

IIpakTuyeckue
padoThI

Jara
U3y4eHust

DJIeKTPOHHbIE
undpoBbie
oOpa3oBaTeJibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/aecc77cd

but6mmoreka [{IOK
https://m.edso0.ru/2d8a9c99

but6mmoreka [{OK
https://m.edsoo.ru/db685e73

but6mmoreka [JOK
https://m.edsoo.ru/a63959d

but6mmoreka [{OK
https://m.edsoo.ru/b30dff38

bubnuorexa [JOK
https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

ITonsatue 00 aKCHOMATUYECKOM

7 IIOCTPOCHUH CTEPEOMETPHH: AKCHOMBI bubmorexa TIOK
p p PHH: https://m.edsoo.ru/Occ5c4fe
CTEpEOMETPHUU U CIEACTBHSI U3 HUX
ITonsatue 00 aKCHOMaTUYECKOM
8 MIOCTPOCHUHU CTEPEOMETPHUH: aKCHOMBI bubmorexa HOK
p P pHit: https://m.edso00.ru/239c8ch4
CTEPEOMETPHUH U CIICACTBUS U3 HUX
IlousiTe 06 aKCHOMAaTUYECKOM
9 MOCTPOEHUH CTEPEOMETPHHU: aKCHOMBI bubmmorexa [IOK
P P pHH: https://m.eds00.ru/65c6b106
CTEPEOMETPHUH U CISACTBHSI U3 HUX
ITousarue 06 aKCHOMaTHIECKOM
10 IIOCTPOEHUH CTEPEOMETPHN: aKCHOMBI bubmorexa LIOK
p p PHH: https://m.edsoo.ru/258fc245
CTEPEOMETPHH U CIICICTBUS U3 HUX
B3aumHoe pacmnonoxeHue npsMbIx B
1 IIPOCTPAHCTBE: NIEpECeKaroIuecs, bu6muoreka [IOK
MapAJIEIbHBIE U CKPEIIMBAIOIINECS https://m.edso00.ru/1a2520f6
pSIMbIE
[TapannenbHOCTh NPSMBIX U
TUTOCKOCTEH B MTPOCTPAHCTBE:
12 napasjieabHbIe TIPSIMbIC B bubmorexa HOK
P P .. https://m.edsoo0.ru/93ad36b3
MPOCTPAHCTBE; MAPAIUICITLHOCTD TPEX
MIPSIMBIX
[TapamiensHOCTh IPSMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: bubnmoreka [JOK
13 .
[TapamiensHOCT IPSIMOM U https://m.edsoo.ru/ee1d19b9
IIJIOCKOCTH
14 VYriel ¢ cOHanpaBJIECHHBIMU bubnmnorexa [JOK
CTOpPOHAMU https://m.eds00.ru/9f4071b9
Bubnnoreka [IOK
15 VYron Mexay npsiMbIMU B 1

https://m.edsoo.ru/fe733862



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862

MIPOCTPAHCTBE

16 VYron Mexay mpsSMbIMU B bubnmnorexa [[OK
MIPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapannenbHOCTb MIIOCKOCTEN: bubmuoreka [IOK
MapaAJUIENIbHBIE TUNIOCKOCTH https://m.edso0o.ru/2e18f255
18 CpoiicTBa nmapaieIbHbIX MIIOCKOCTEN Bubmmorexa [IOK
P https://m.eds00.ru/e504d656
[Ipocreiire npoCTpaHCTBEHHbBIE
19 (I)Er bl Ha HJIOI:)KOT(;I?FI/I' TETpad bubmmorexa LIOK
P - TEIPEID, https://m.edsoo.ru/4a28dc02
KyO, mapaJenenumney
. but6mmoreka [JOK
20 Hoctpoerite cetertit https://m.edso00.ru/1d434d0f
. bubmuorexa [JOK
21 Hoctpoetiite cewerit https://m.edsoo.ru/ec26fe5d
Konrtponbnas pabora o Teme
99 "IIpsiMble U TJIOCKOCTH B bubnuoreka [IOK
npoctpanctse. [lapamienbHOCTh https://m.edso0.ru/9a0a9e56
MPSIMBIX U MJI0CKOCTEN"
[lepnenAMKYASAPHOCTD NPAMOUN U
23 HJI(I))CKO(;Z”[FI/I'}II'IG pHeH MK IJ)'ISI HbIE bubmmorexa [JOK
+ HEPHCHIHIYIBP https://m.edsoo.ru/b19f6a5d
MpsIMBIC B IPOCTPAHCTBE
24 [IpsiMble mapaiieTbHbIC U bubnmoreka [JOK
MEPIEHIUKYISPHBIE K TUIOCKOCTH https://m.edsoo.ru/0ac11c95
25 [Ipsimble napasuienbHble U bubmuoreka [IOK
MEPIECHIUKYJISIPHBIE K MJTIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHANKYyIJISIPHOCTH bubnuoreka [IOK
IIPSIMOM U TNIOCKOCTHU https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak nepneHIuKyIsIpHOCTH bubnmnorexa [JOK



https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46

HpHMOﬁ H IIJTIOCKOCTHU

https://m.edso0.ru/79165d15

28 Teopema o npsmoit Bubmuoreka [IOK
NEPIEHIUKYIISIPHON IIJIOCKOCTH https://m.eds00.ru/635c¢5087

29 Teopema o npssmMoit bu6muoreka [IOK
MEPIIECHIUKYJISIPHOM TJIOCKOCTH https://m.edso00.ru/bd3745f8

30 Teopema o npsmoi bubnuorexa [JOK
NEPHEHANKYIISIPHON TII0CKOCTH https://m.edso00.ru/7d18834b
[eprienAUKYIISAp ¥ HAKJIOHHBIE:

b K

31 paccTosiHue OT TOYKH JI0 MIIOCKOCTH, h;:f;;ﬁ::;;?g 133c477d3
PACCTOSIHUE OT NPSAMOM JI0 INIOCKOCTH T '
[eprienAUKYSAp ¥ HAKJIOHHBIE:

32 pacCTOSIHUE OT TOYKH JI0 TIIOCKOCTH, E::f;;;f;i?g};s fofadd
paccTosiHUE OT TPSIMOU 10 TUIOCKOCTH T '
[lepneHIUKYISIp ¥ HAKIIOHHBIE:

33 paccTosTHUE OT TOYKH JI0 IUIOCKOCTH, E’[I;IESJ'I/I//I;T:;?)?rOu/IZSbe 8e3
paccTosIHUE OT MPSAMOM 710 TNTOCKOCTH T '
[lepneHuKynsip ¥ HAKIOHHBIE:

34 paccTosiHue OT TOYKH J0 IJIOCKOCTH, ng;_iﬁf;;gﬁﬁbee 22be
paccTosiHUE OT MPSIMOM JIO TMJIOCKOCTH T '

35 VYTIbl B IPOCTPAHCTBE: YIOJ MEXIY bubnuotexa [JOK
MPSIMOU U TNIOCKOCTBIO https://m.edso00.ru/6b61b2b4

36 JIByrpaHHbIi yroi, JUHEHMHBIN yroi bubnuoreka [IOK
JIBYTPAHHOTI'O yTIJla https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHBIN yIroJl, TMHEHHBIA Yroj bubnuoreka [IOK
JIBYI'PaHHOIO yrjia https://m.edsoo.ru/c7c777ed
[TepnenAMKyYIAPHOCTD MIOCKOCTEM: Bu6 OK

38 MpU3HAK NEePIEeHANKYISIPHOCTH ABYX nomoreka L1

IJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3



https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3

[lepneHIUKyYISIPHOCTD MIOCKOCTEH:

39 MIPU3HAK MEPIIEHANKYISIPHOCTH IBYX Bubnmorexa LIOK
- https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEN
[lepneHAUKyYIAPHOCTD MIOCKOCTEM:
40 IPU3HAK NEPIEHANKYIISIPHOCTH IBYX Bubnmorexa LIOK
. https://m.edsoo.ru/ba75dc57
IJI0CKOCTEN
41 Teopema o Tpéx nmepneHAUKYIIpax bubmmorexa [TOK
https://m.edso0.ru/e4972cdc
42 Teopema o Tpéx mepneHAUKYIIpax Bubmmorexa [IOK
https://m.edso00.ru/52188a7d
43 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX Bubnmorexa LIOK
https://m.eds00.ru/9f246736
KonrtponsHas pabora mo Temam
42 "IlepneHAUKYJIAPHOCTD MPSIMBIX U bubmnoreka [IOK
miockoctei" u "Yriasl Mex Iy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TIOCKOCTSAMHU"
[loHsiTHE MHOTOIpaHHUKA, OCHOBHBIE
3JIEMEHTHl MHOTOI'PaHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIIbIE bubamorexa LIOK
B https://m.edso0.ru/2d24e873
MHOT'OTPaHHUKH; pa3BEPTKA
MHOTOTpaHHUKA
[Ipu3ma: N-yrosbHas npusma; rpaHu v
46 OCHOBAHUS NIPU3MBL; IIpsIMast U bubnuoreka [IOK
HAaKJIOHHAS [TPU3MBIL, OOKOBAs U https://m.edsoo.ru/b4ad63ad
I10JIHAsl TOBEPXHOCTh IPU3MBI
47 [Tapannenenumnen, npsaMOyroJIbHbII bu6muoreka [{IOK
rapajuleJIeUIIe]] U €ro CBOMCTBA https://m.edsoo.ru/8a7be683
48 [Iupamua: N-yronapHas nUpaMua, bubnuotexa [JOK

I'PaH 1 OCHOBAHHC ITUPAMU/IbI;

https://m.edsoo.ru/fblcd0a5



https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5

49

50

51

52

53

54

O0KOBast ¥ MOJIHAs TOBEPXHOCTh
NUPaMUJbL; IPaBWIIbHASA U yCEUEHHAS
nupamuIa

[IpaBuIBHBIE MHOTOTPAHHUKU:
HOHATHE NIPABUIILHOTO
MHOT'OI'paHHMKA; IPABUIIbHAS IPU3MA
¥ TIpaBWJIbHAs MUPAMUJIA; IPABUIIbHAS
TpeyrojibHasi NUpamMuaa u
NpaBUIBbHBIN TETpa’ip; KyO
[IpencraBnenue o MpaBUIbHBIX
MHOTOTpaHHMKaX: OKTa’ap,
JOJIEKa’APp U UKOCASIP.

CummMeTpusi B TPOCTPAHCTBE:
CUMMETPHS OTHOCUTENLHO TOYKH,
HPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B TUPaAMUJIAX,
Mapaiejicnuneaax, NpaBUJIbHBIX
MHOI'OIrpaHHHUKaXx

Briuucnenune >1eMeHTOB
MHOTOTPaHHHUKOB: p&0pa, AMaroHamu,

YTIIBI
[Tnomane 60KOBOI MOBEPXHOCTH U
MOJTHOM TOBEPXHOCTH MPSIMOM
MPU3MBI, TUIONIa/1b OCHOBAHHH,
TeopemMa 0 OOKOBOH MOBEPXHOCTH
IIPSIMOM IPU3MBI

[Tmomramb 60KOBOI MOBEPXHOCTH H
MOBEPXHOCTHU MIPABUIBHOM
UpaMUIbl, TEOpEMa O TUTOLIATN

but6mmoreka [JOK
https://m.edso0.ru/074c8865

bu6mmoreka [JOK
https://m.edsoo.ru/a0fdd5bf

bu6mmoreka [IOK
https://m.edsoo.ru/b9e777d9

but6mmoreka [{IOK
https://m.edsoo.ru/6cdbecef

but6mmoreka [{JOK
https://m.edsoo0.ru/37d84157

bu6mmoreka [IOK
https://m.edsoo0.ru/5603e30b



https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b

OOKOBOM IMOBEPXHOCTH YCECUEHHOM

nrupaMHuabl
55 KonTponbhas padbota no teme bu6mmorexa [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
" bubnmoreka [JOK
56 Toustue 06 0onéme https://m.edsoo.ru/7ad0020b
N bu6mmoreka [{JOK
57 OOLEM mupamm et https://m.edso0.ru/235171b3
" bubnuotexa [JOK
58 OObEm nupavi b https://m.edsoo.ru/fA7dfefd
" but6mmoreka [IOK
59 OOLEM mupamm et https://m.eds00.ru/79¢10312
n but6mmoreka [JOK
60 OOBEM npavu b1 https://m.edsoo.ru/2faadc3f
n bubnmoreka [JOK
1
6 OOBEM mpH3MEL https://m.edso00.ru/79853608
N bubnmoreka [JOK
2
6 OOBEM npH3MEL https://m.edso00.ru/1e053890
n bubnuotexa [JOK
63 OOLEM mpH3MEL https://m.eds00.ru/482d3f51
64 KonTponbhas pabora no teme bubmuoreka [{JOK
"OO0BEMBI MHOTOTPAHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpenue, 06001mEeHNE
65 CHCTEeMaTH3aIus 3HAHUH. bubmuoreka [JOK
[Toctpoenue ceuenuii B https://m.edsoo.ru/098bedad
MHOTI'OIrpaHHUKEC
66 [ToBTOpenue, 06001meHNE bubnunoreka [JOK

CUCTEMATHU3alUd 3HAHUH.

https://m.edsoo.ru/f7792ba9



https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
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Brrunciienue pacCcTOsSHUM: MEXITY
JIBYMSI TOUKaMH, OT TOUKH J0 MPSIMOiA,
OT TOYKH J0 IJIOCKOCTH, MEXY
CKPEIIUBAIOIIUMUCS TPSIMBIMHU

67 Hrorosast KOHTpOsIbHAs paboTa

[ToBTOpenue, 0600IIEHNE
CUCTEMaTU3alusl 3HAHUM.
Breluucnenue yrios: Mexny

68 CKPELIMBAIOIIUMHUCS MPSIMBIMH,
MEXKy NMPSMOM U IUIOCKOCTHIO,
JBYTPaHHbBIX YIJIOB, YTJIOB MEXKIY
IUIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6nunoreka [JOK
https://m.edsoo0.ru/b9146bc0

bu6nunoreka [JOK
https://m.edsoo.ru/56765e8hb



https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KITACC

NapajuleJIbHON WIN
NEPIEHIUKYISIPHON OCH LIMJIMHAPA)

KoanuecTBo yacon DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrtpoabnubie IIpakTudeckue
n/n Bcero u3yyeHusi oOpa3oBaTebHbIE
padoThI padoThI
pecypchbl
Cdepa u map: ueHTp, paauyc,
IUaMeTp; INIONIaab IIOBEPXHOCTHU 1 bubnnorexa LIOK
p; P https://m.eds00.ru/0341bc2b
chepsl
Bsaumnoe pacnonoxenue chepsl u
but6mmoreka [JOK
IJIOCKOCTH; KacaTeabHas MJI0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; momanb chepol
Bxonnas auarnoctuueckas padora.
N3o6pakenue cepsl, apa Ha 1 Bubmmorexa [IOK
P PPl 2P https://m.edso0.ru/bc15f7f2
mockocTu. CedeHus mapa.
[Hunuaapudeckas TOBEPXHOCTb,
oOpa3syrommue MUIHHIPHICCKON 1 bu6muoreka [{IOK
IIOBEPXHOCTH, OCh LIWJIMHIPUYECKON https://m.eds00.ru/6054b8c1
MMOBEPXHOCTHU
Hunuuap: ocHOBaHUS 1 OOKOBas
MMOBEPXHOCTh, 00pa3yroias u OCh; 1 bu6muoreka [{IOK
IUIOIAb OOKOBOM U IOJTHON https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N3o0pakenue mumHapa HA
IJIOCKOCTH. Pa3BépTka nununapa.
but6mmoreka [IOK
Ceuenus nunuHApa (MIIOCKOCTHIO, 1

https://m.edsoo.ru/016e25eb



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
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Konunveckasi moBepxXHOCTb,
o0pa3yroIire KOHUIeCKOH

but6mmoreka [JOK

! IIOBEPXHOCTH, OCb U BEPILINHA https://m.edso0.ru/c94ba09b
KOHUYECKOW IMOBEPXHOCTH
Konyc: ocHOBaHUe U BepIInHA,

8 oOpasyrommas U OCh; TJIOMATh Enbmaorexa ITOK

N . https://m.edsoo0.ru/897dd3b2
OOKOBOI1 U MOJIHOM MTOBEPXHOCTH
VY ceuéHHbII KOHYC: 00pa3 ue u
9 BBICOTA,; OCHOBaIZI/ISI " goxz}:alj bubmorexa [TOK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N3006paxeHne koHyca Ha
mIockocTh. Pa3BépTka KoHyca.

10 Ceuenust koHyca (IJIOCKOCTBIO, bubnuorexa [JOK
rapasieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, IMTPOXOIALIEH uepe3
BEPILIUHY)

11 KomOunanust Ten BpamieHus u but6mmoreka [{IOK
MHOTOT'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHsuk, ONMCaHHbIA OKOJIO

12 cdepsl; chepa, BIMcaHHAs B bubnmoreka [JOK
MHOTOT'PAHHUK WJIH B TEJIO https://m.edso0.ru/0b136158
BpAaIICHUS

13 [TonsTre 06 00béMe. OCHOBHBIC bubmuorexa [JOK
CBOMCTBa 00BEMOB TE https://m.edso00.ru/26a03fb7

N but6mmoreka [IOK
14 OOBEM LHLIHIPa, KORyCa https://m.eds00.ru/5513d87b
15 OO0BéM mapa u mwiomasb cepol bubmmorexa [JOK

https://m.edsoo.ru/d189bde2



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

[Tono6HbIe Tena B MPOCTPAHCTBE.
CoOoTHOIIIEHUS MEXKTY TUIOMIAISIMHU

but6mmoreka [JOK

16
MOBEPXHOCTEH, 00bEMaMHU https://m.edso0o.ru/810cfleb
MOAO0OHBIX TEJ
17 KonrtponbHas pabora no remMmam bubmuoreka [{JOK
"Tena Bpamenus" u "O0bembI TET" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha MJI0CKOCTH U B bu6mmorexa [IOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Cno>xeHue ¥ BBIUMTAHUE BEKTOPOB bubmmorexa [JOK
p https://m.edso0.ru/23f4f089
20 YMHOXeHHE BEeKTOpa Ha YHCIIO bubmmorexa I[JOK
p https://m.edsoo.ru/dee379eb
Paznoxxenue BexkTopa 1o Tpém
21 HEKOMIUJIAHAPHBIM BEKTOpPam bubmmorexa [TOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuio mapannenenunena
Pemenune 3a1a4, CBSI3aHHBIX C
22 MIPUMEHEHHEM TIPaBUII JCHCTBUI C bubmmorexa LIOK
P P A https://m.edso0.ru/5a827900
BEKTOpaMHU
KoopanHatHO-BEKTOpPHBIN METO
23 1} I/IpiHIGHI/II/I FGOMep WYECKUX " bubmorexa HOK
pup P https://m.edsoo.ru/d3alfe30
3a/1a4
[IpsimoyronbHas cuctema
24 KOOpJMHAT B IPOCTPAHCTBE. bu6muoreka [{IOK
Koopaunats! Bextopa. IIpocreitmne https://m.edso00.ru/48db7058
3a/1a4yv B KOOpJAMHATAX
o5 Yron Mexay BEKTOpaMH. bubnuorexa [JOK
CxanspHoe MpOou3BEICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Boruncnenue yrinoB Mexy bubnuoreka [IOK


https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4

MIpAMBIMHA U IINIOCKOCTAMHU

KonTponbhas pabota no teme

https://m.edsoo.ru/8efbe78e

but6mmoreka [{OK

27 "Bexropei 1 K?OPMHaTH B https://m.edsoo0.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpeHue, 0600IICHNE U

28 cucteMmaTu3aius 3HaHu. OCHOBHBIE bubnuorexa [JOK
¢burypsl, pakTbl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TJIAHUMETPUHU
[ToBTOpeHue, 0600IICHNE U

29 cucrteMmaTu3aius 3HaHu. OCHOBHBIE bubnuoreka [JOK
¢burypsl, pakTbl, TEOPEMBI Kypca https://m.edso00.ru/078cd184
TJIAHUMETPUHU
[ToBTOpenue, o6o0IIeHNE U

30 cUCTEeMaTHU3allis 3HaHU|. 3a1aun bubnmoreka [JOK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efeQ
pelIeHus
[ToBTOpenue, o6o0IIeHNE U

31 CHUCTeMaTH3aIvs 3HaHWK. 3a1aun bubnuoreka [JOK
IJIJAHUMETPUHU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelIeHus
[ToBTOpenue, o6o0IIeHNE U

32 cucrteMmaTusaius 3HaHui. OCHOBHBIE bubnuotexa [JOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTePEOMETPUU

but6mmoreka [IOK
33 Hrorosast KoHTpoNbHAs paboTa https://m.edsoo.rulec24dfc?
34 [ToBTOpenue, o6o0IIeHNE U bubnuoreka IIOK

cHCTeMaTHu3alus 3HaHUH

https://m.edsoo.ru/f465d10e



https://m.edsoo.ru/8efbe78e
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https://m.edsoo.ru/1780ba5d
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJbHOM NPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NMpoBepPsieMOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpPeIHEro o01ero 0opa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATHIME: TOUKA, MPSMasi, INTIOCKOCTh
25 [TpuMeHSTh aKCHOMBI CTEPEOMETPHH M CIICACTBHS M3 HUX MPHU PEIICHUH
' TCOMETPHUYECKUX 33124
23 OnepupoBarh MOHATHAMH: TAPALICIBPHOCTE W TMEPHEHANKYISIPHOCTH
' MPSAMBIX U MJIOCKOCTEH
24 KnaccudumumpoBaTh B3aMMHOE PACIIONIOXKEHHE MPSIMBIX W TUIOCKOCTCH B
' MIPOCTPAHCTBE
OnepupoBarh MOHSATUSMU: ABYTPAHHBIN YTOJl, TPaHHU JBYTPAHHOTO YIJIa,
7.5 pedpo IBYTpaHHOTO YIJIa, IMHEWHBIN YroJl IBYTPAHHOTO YIJIa, TpajyCHas
Mepa IBYTpaHHOTO yria
5 OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BBIMYKIBI M HEBBITYKIbIT
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, TPABWIBHBI MHOTOTPAHHUK
27 Pacrio3HaBaTh OCHOBHBIC BHIBI MHOTOTPAaHHUKOB (TIHpaMuia, MPU3MA,
' MPSIMOYTOJIBHBIN TapasuieNenune, Ky0)
KnaccudpummpoBaTe  MHOTOTPaHHHUKH, BBIOMpas  OCHOBaHUS  AJis
- KIacCUpUKauy  (BBIYKJIBIE W HEBBINYKJIbIE  MHOTOTPAaHHUKH,
' MpaBWIbHbIE MHOTOTPAHHUKH, TMPSMBIE M  HAKIOHHBIE IPHU3MBL,
napasuIeIeUIIe Ibl)
- OnepupoBatb TTOHSITHSIMH : CeKyImas TJIOCKOCT, ceueHue
' MHOTOTPaHHUKOB
210 OOBSCHATP NPUHLHUIIBI  MOCTPOCHUS  CEYEHWH  MHOTOTPAHHUKOB,
' HCIOJIB3YSl METO/I CIIEJIOB
211 CtpouTh ce4YeHHs MHOTOTPAaHHUKOB METOJIOM CIIEAOB, BBHINOJIHSATH

(BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (HUTYD:



7.12

7.13

7.14

7.15

7.16

7.17

7.18

BHJ] CBEPXY, COOKY, CHH3Y

Pemrate 3a1aun Ha HaX0XJICHHE TEOMETPHUCCKUX BEIIMYMH MO 00pa3iaM
NiIn aHFOpI/ITMaM, HpHMerIfI N3BCCTHBIC AHAIIUTHUYCCKUEC METOIAbI HpI/I
peHIeHI/II/I CTaHI[apTHI)IX MATCMATHUYCCKUX 3a1a4 Ha BBIYHCJICHHUC
PacCTOSTHUN MEXIy IBYMS TOYKAMH, OT TOYKH IO MPSIMO, OT TOYKH JI0

IIOCKOCTH, MCKAY CKPCIIUBAOINUMHUCS MTPAMBIMHA

Pemarn 3ala4i Ha HAXOKACHUC I'COMCTPHUICCKUX BCIWYHH 10 06pa3uaM
WK aJIrOpuTMaM, IMPUMCHASA HU3BCCTHBIC AHAJIUTHYCCKUC MCETOAbI ITpH
pelICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a/la4 Ha BBIYHUCIICHHUC YIJIOB
MCKAY CKpCIIHBAIOMIUMUCAA IIPAMBIMU, MCKIY HpHMOﬁ 1 IINIIOCKOCTBIO,

MEKy INIOCKOCTSIMHU, JBYTPAHHBIX YIJIOB

Bobuncnare 00bEMBI M IUIOIIAAM IOBEPXHOCTEH MHOTOI'PAaHHHKOB
(mpu3ma, nupamuaa) ¢ IpUMEHEHUEM (OpPMYJl, BBIYUCISATh COOTHOLLEHUS
MEXIY IJIOLIAASIMU IIOBEPXHOCTEH, o0bEMaMu 0JO0HBIX

MHOI'OT'PaHHUKOB

OnepupoBaTh MOHATHSAMH: CUMMETPHsSl B IPOCTPAHCTBE, LEHTpP, OCb U

IIOCKOCTb CUMMCTPUH, HEHTP, OChb U IIIIOCKOCTh CUMMCTPHUU (I)I/Il"ypbl

W3Bnekatb, mpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HHGPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYpax, MpPEJCTaBICHHYIO Ha
YepTekKax U pUCYHKax

[IpumMeHnsaTh reomeTpudeckue (GaxkThl A PEIIeHUs CTEPEOMETPHUUYECKUX
3a/1a4, MpeIoJiaraloliuX HECKOJbKO IAaroB PEIIEHUs, €CIU YCIOBUA
MIPUMEHEHHUS 3a/laHbl B IBHOU (hopme

[IpumensaTh mnpocTeilline MporpaMMHBIE CPEICTBA U 3JIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTCMBI ITPHU PCIICHUU CTCPCOMCTPHUYICCKUX 3a/ a4

7.19

7.20

[IpuBOIUTE MpHUMEPHI MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U

JKU3HHU, PACIIO3HABATDH IIPOABJICHUEC 3dKOHOB I'COMCTPHUU B HCKYCCTBC

IIpuMeHATH MosTydeHHbIE 3HaHWs Ha IPAKTUKE: aHAJIM3UPOBATh peaslbHbIE
CUTyallud M NPHUMEHATH HW3YYEHHBIE IOHATHS B IIPOLIECCE IIOMCKA
pemenus MaTE€MaTHYECKH c(hOopMyJIMPOBAHHOMN po0JIEeMBlI,
MOJIETTUPOBATh peajbHbIE CUTYyallMH Ha S3bIKE T'€OMETPUHU, HCCIEAO0BAThH
IIOCTPOCHHBIE MOJEIU C MCIIOJIb30BAHHUEM I€OMETPUYECKUX MOHATHH U
TEopeM, amnmapara ajareopsl, pemaTh IPaKTUYeCKUe 3a/1a4H, CBSI3aHHbBIC C

HaXO0XXIACHUEM I'COMETPUICCKUX BEJINYNH



11 KIIACC

Koz IIpoBepsiemble nMpeAMeTHbIE Pe3yIbTAThI OCBOEHHS OCHOBHOI
NpoBePsIEMOro .
o0pa3oBaTe/IbHON MPOrpaMMbl CpeHero o01ero 00pa3oBaHust
pe3yJabTarta
6 I'eomerpus
OnepupoBaTh MOHATHIMHU: [IMJIHHIPUYECKAs TTIOBEPXHOCTh, 00pa3yIoIIne
. WIMHAPUYECKOW TMOBEPXHOCTH, LHWIMHIP, KOHUYECKAs MOBEPXHOCTD,
' oOpa3ylolye KOHHUYECKOM  IMOBEPXHOCTH, KOHYC, cdepudeckas
MIOBEPXHOCTh
6.2 PacrioznaBats Tena BpaieHus (IIHHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIOCOOBI MTOTYYSHHS TEJl BPALICHUS
6.4 KnaccuduimpoBats B3auMHOE pacoyiokeHne cepsl U MIOCKOCTH
OnepupoBaTh MOHATHAMHU: IIAPOBOH CErMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTa CETMEHTA, IApOBOW CIIOW, OCHOBAHWE IIAPOBOTO CIIOSI, BHICOTA
IIapOBOTO CJI0s, IIAPOBOM CEKTOP
65 Boruncnare o06bEMBI M MIIOLIAJM  MOBEPXHOCTEH TeNl BpalleHUs,
' TE€OMETPUYECKUX TEJI C MPUMEHEHHEM (HOpMYIT
OnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHUK, BIIMCAaHHBIH B cdepy H
6.7 OIMCaHHBIN OKoJIO cdepsl, chepa, BIUCaHHAS B MHOTOTPAHHUK UJIH TEJIO
BpAIICHUS
6.8 BbMUCIATE  COOTHOLICHHST MEXAY IUIOMAISIMH TIOBEPXHOCTEH |
' 00BEMaMU ITOTOOHBIX TEN
6.9 N300paxkaTh n3ydaembie QUTYpPBl OT PYKH U C MPUMEHEHUEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BreImMonHATE (BBIHOCHBIE) ITUIOCKHE YEpPTEKHM U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHUJ CBEpPXY, COOKY, CHH3Y; CTPOUTH CCUCHHS TEI
BpALCHHUS
W3BnekaTh, MHTEPIPETUPOBATH M NpeoOpa3oBbIBaTh HH(OPMAILUIO O
6.11 NPOCTPAHCTBEHHBIX TEOMETPUYECCKHX (UTYpax, IPEICTABICHHYIO Ha
YepTekax U pUCyHKax
[IpumensTs reomeTpuueckue (akThl IS PELICHUS CTEPEOMETPHUECKUX
6.12 3aj1a4, TPEAINOJIAraloluX HECKOJIBKO IIarOoB PEIICHUs, €CIU YCIOBHUS
NpUMEHECHHUS 3aJ1aHbl B SBHOH (popme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE



6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

BremonaHsaTh I[CflCTBPISI CJIOKCHHUA BCKTOPOB, BBIUUTAHHA BCKTOPOB U
YMHOXCHHUA BCKTOPAa Ha YHCIIO, O6’L${CHHTB, KaKNMH CBOMCTBAMH OHHU

o0JazmaroT
[TprMeHSTh paBUIIO HapaslIeICIMIIeIa IPU CI0KCHHH BEKTOPOB

OHepI/IpOBaTB IMOHATHUAMU: ACKAPTOBBI KOOPAHWHATEI B IIPOCTPAHCTBE,
BCKTOp, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroa MCKAy  BCKTOpaMu, CKaJLIpHOC  MPOU3BCACHHUEC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLI

HaxomuTh cyMMy BEKTOPOB U NPOMU3BEIACHHE BEKTOpA Ha YMCIIO, YTOJ
MEXJy BEKTOpaMH, CKaJIIPHOE IIPOU3BE/IEHUE, PACKIIAIbIBATh BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BCKTOPaAM

BaHaBaTB IJIOCKOCTb YPABHCHHUEM B ﬂeKapTOBOﬁ CUCTCMC KOOpAUHAT
Pemrate HpOCTCﬁIHHC TCOMCTPUYUCCKHUEC 3ada4dd Ha IMPHUMCHCHUC
BCKTOPHO-KOOPAHMHATHOI'O METOAa

Pemarsb 3aJa4dd Ha [J0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOLICHUH U
HaxXO0XACHUEC IT'COMCTPUUCCKHUX BCJIWMYHH I10 o6pa3uaM WK aJITOpUTMaMm,
IMPUMCHSAA HU3BECTHBIC METOBI npu peICHUN CTaHJApPTHBIX

MAaTEMAaTHYCCKHUX 3aaa4

[IpuMeHATh mpoCTEHIIME NPOTrPaMMHBIE CPEICTBA M DJIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTCMBI ITPU PCHICHUN CTCPCOMCTPUICCKUX 3a/1a4

6.22

HpI/IBO,Z[I/ITB MNpUMEPbl MAaTCMAaTUUICCKHUX 3aKOHOMepHOCTeﬁ B IIpupoac nu

JKU3HH, PACIIO3HABATH IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpumeHsTh TONy4YEeHHBICE 3HAHMS HAa TMPAKTUKE: AaHAIM3UPOBATH
peaNbHBIC CHUTYallMM W TIPUMEHSATh HW3yYeHHBIC TOHATHUS B TIPOIECCEe
MOMCKAa pEeLICHUs] MaTeMaTHYeCKd CQOpPMYITUPOBAHHOW MPOOIEMBI,
MOJIEJIMPOBATh pealibHble CUTYAIlMU Ha SI3bIKE T€OMETPHH, HCCIEI0BATh
MOCTPOCHHBIE MOJICNIA C WCIOJIh30BAHUEM T'€OMETPUYCCKUX IMOHATHH U
TeopeM, amnmnapara aareOpbl, pemaTrh NPakTUYECKUe 3ajaul, CBSI3aHHBIE C

HAaXOXKACHUEM I'€COMCTPHYICCKUX BCIIMYNH



HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUA

7.1

7.2

7.3

7.4

I'eomerpus

OcHOBHBIE MOHATHUA cTepeoMeTpud. Touka, mpsMasi, MIOCKOCTb, MPOCTPAHCTBO.
[Tonsatne 00  aKCMOMAaTHYECKOM  IOCTPOCHHH  CTEPEOMETPHUU:  aKCHOMBI

CTEPCOMETPHH U CIICACTBUA U3 HUX

B3anMHOe  pacmosiokeHue TNpsAMBIX B IPOCTPAHCTBE:  MEPECEKArOIINeEcs,
MapaJjuleJIbHblE W CKpeluBampIuecs mpsaMble. llapayieabHOCT NPSIMBIX H
IUIOCKOCTE B  MPOCTPAHCTBE: MapajulelibHble INpsIMble B  IMPOCTPAHCTBE,
MapauIeNbHOCTh TPEX MPAMBIX, MAPAIIETBHOCTh MPSIMOM M TUIOCKOCTH. YTJbI C
COHANpPABJICHHBIMH CTOPOHAMH, YIOJ MEXKJIy MpSAMBIMH B IPOCTPAHCTBE.
ITapamienbHOCTh IIIOCKOCTEW: MapalIesIbHbIE INIOCKOCTH, CBOMCTBA MapaJuICIbHbIX
mockocteit. [Ipocrteitmme mpocTpaHCTBEHHBIE (DUTYPHI HAa IUIOCKOCTH: TETPadp,

KyO, apajuiesienunes, NoCTPOCHUEe CeUeHUN

IlepneHIUKYISIpHOCTh MNPSAMOM M IUIOCKOCTU: TEPHNEHAMUKYJISPHBIE NpPsSMbIE B
IIPOCTPAHCTBE, MPAMBIE IApaJUIEIbHbIE U NIEPIICHANKYIISPHBIE K INIOCKOCTH, IPU3HAK
NEPNEHIUKYJIAPHOCTH IIPSIMON U TUNIOCKOCTH, TEOPEMA O IPAMOM MEPIEHANKYIAPHON
IUDIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJl MEXAYy MNpSIMOM M IUIOCKOCTBIO,
JIBYI'PaHHBIA yrOJI, JIMHEHHBIM Yroja JAByrpaHHoro yria. lleprneHaukynsp wu
HAKJIOHHBIE: PACCTOSIHME OT TOYKH [0 IUIOCKOCTH, PACCTOSTHUE OT NPSAMON 10
IUIOCKOCTH, MPOEKIUS (PUTyphl HA TUIOCKOCTh. [leprneHauKyIsipHOCTh MIOCKOCTEH:
MpU3HAK  MEPHEHAUKYIIPHOCTH  JBYX  IUlockocte. Teopema o  Tpéx
NEPIIEHIUKYIIApax

ITonsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHMKA, BBIINYKIBIE H
HEBBIMYKJIBIE MHOTOTPAaHHMKHM, pa3BEPTKa MHororpaHHuka. Ilpusma: n-yrompHas
npu3Ma, TPaHU UM OCHOBAHHUS NPU3MBI, NpsMas U HAKIOHHAs MPHU3MbI, OOKOBas U
ITOJIHAsI TOBEPXHOCTH Npu3Mbl. [lapamienenumnen, NpsMOyroiabHbIN NapalIeIenuIe]
u ero coricrtsa. [lupamuna: N-yrojapHas nupamuaa, rpaHd U OCHOBAHUE NTUPAMMUIBI,
OOKOBasl M MOJIHAsl MOBEPXHOCTh MUpPaMU/bI, IPABWIbHAS U yCEUEHHAs NMUpamMHaa.

DJ1€MEHTEI Opu3Mbl W THUPAMHIBL. HpaBI/IJIBHBIe MHOT'OTpaHHUKH: TIOHATHUC



7.5

IIPAaBWJIBHOTO MHOTOTpaHHMKA, IpaBWIbHAs NpU3Ma U IpaBWIbHAs NHpPaMHUAA,
MpaBWJIbHAs TPEYrojibHAs MHUpaMUIa U IPaBUIbHBIN TeTpasap, Kyo. [IpencraBnenue
O MpaBWIBHBIX MHOTOTPaHHUKAX: OKTa’Jp, AOAEKa’aAp M ukocadapyrue CeueHus

MMPU3MBbI 1 TUPAMHUBI
CI/IMMeTpI/IH B IIPOCTPAHCTBC. CHUMMCTPHA OTHOCHUTCIBHO TOYKH, HpﬂMOﬁ,
IUIOCKOCTH. DJIESMCHTEI CUMMCTPUHU B IMUpaMUax, napauiCJICruIcaax, nmpaBUJIbHbIX

MHOI'OI'paHHHUKax

7.6

7.7

Brruucnenune >1eMEHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yriel [lmomrans
OOKOBOIl TIOBEpXHOCTHM U TIOJIHOM TIOBEPXHOCTH TMPSMOM MPHU3MBI, IUIOIIAIb
OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMOW mpu3Mebl. [1momane 60koBoi
MOBEPXHOCTH W TOBEPXHOCTU NPABUIBHOM NHpaMHJIbI, TEOpeMa O IUIONIAAH

yceu€HHoi mupaMuibl. [lonstre 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

[Tono6uble Tena B mpocTpancTBe. COOTHOIIEHUS MEXAY IUIOUIAISIMU TOBEPXHOCTEH,

00BEMaMu HO,I[O6HLIX TCII

11 KUIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

I'eomerpus

6.1

6.2

6.3

[{umHapuydeckas MOBEPXHOCTh, 00pa3yOIIUe MUIHHIPUICCKON MTOBEPXHOCTH, OCh
[IJTHHPUYECKON TMOBEPXHOCTH. LIMIMHIpP: OCHOBaHHMsS M OOKOBas MOBEPXHOCTD,
o0pa3yrotas U 0Ch, TUIOMIA[b OOKOBOH H MOJIHOHN MTOBEPXHOCTH

Konnueckasi mOBEpXHOCTh, 00pa3yIoIHe KOHMYSCKON TTOBEPXHOCTH, OCh U BEPIIIMHA
KOHUYECKOW moBepxHOCTH. KOHYyC: OCHOBaHME W BepliiMHA, o0Opasyomas u OcCh,

wioniaab OOKOBOI M TOJHOW MOBEPXHOCTH. YCEUEHHBIM KOHYyC: oOpasyrouiue u

BbICOTA, OCHOBAHUA U OoxoBas IMOBCPXHOCTH

Cdepa u map: ueHtp, paauyc, AMaMeTp, IIOHIAlb TOBEpXHOCTH cheprl. Banmuoe

pacrionokeHre cepsl U TUIOCKOCTH, KacaTelbHasi ITUIOCKOCTh K cdepe, IUIomab

cepsl

6.4

6.5

6.6

N3o0pakeHue Ten BpalieHus: Ha TUIOCKOCTU. Pa3BEépTka HUIMHIpA U KOHYCA
KomOuHammu Ten BpalleHuss U MHOTOTPAaHHHKOB. MHOTOTpaHHHK, OINMCAHHBIN
okoJo chepsl, chepa, BMcaHHas B MHOTOTPAHHUK, WM TEJIO BpallleHus

[Tonsitne 06 06vEMe. OcHOBHBIE cBOHCTBA 00BEMOB Ten. Teopema 00 00BEME

OpsAMOYIOJIBHOTO IIapajuiCjcnuicia H CICACTBHUA U3 He€. OO0BEM OUJIUHApPA,

koHyca. O0bEM 1mapa u wionaab cQepol



6.7

6.8

6.9

6.10

[TogoOubie Tema B mpocrpaHcTBe. COOTHOLIEHUS  MEXKAY  IUIOLIAISMU

MMOBEPXHOCTEH, 00bEMaMH MOIOOHBIX TEIl

Ceuenus uunuHApa (MapawieJbHO W TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca

(napanneanoe OCHOBAHHIO U MPOXOAAIICE UCPE3 BepI_HI/IHY), CCUYCHUA Iapa

BGKTOp Ha IINIOCKOCTH W B HPOCTPAHCTBC. CnoxeHue W BBIYUTAHUE BCKTOPOB.
YMHOXKEHUE BEKTOpa Ha uucio. Pa3noxkeHue BEeKTOpa Mo TPEM HEKOMIUIAaHAPHBIM
BektopaM. IlpaBuno mnapamienenunena. Pemenue 3amay, CBSI3aHHBIX  C

IIPUMEHEHNEM IIPaBUJI ACUCTBUM C BEKTOPaMU

[IpssMoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BeEKTOpA.
IIpocreiimye 3amaun B KoOpAMHATaxX. YTosl Mexay Bekropamu. CkanspHoe
IIPOU3BEJICHUE BEKTOPOB. BbIUMCICHUE YIVIOB MEXAY NPAMBIMU U IUIOCKOCTSMH.

KoopanHaTHO-BEKTOPHBIN METO/I IPH PEIIEHUU T€OMETPUIECKUX 3a/1a4



IPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon
NpoBepsieMoro
TpedoBaHUs

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM pPe3yJbTATaM O0CBOEHUSI
OCHOBHO# 00pa3oBaTe/IbHOM NMPOrpaMMbl CpeHero 0011ero
o0pa3zoBaHust

Bnanenne meromamu J0Ka3aTeNbCTB, JITOPHUTMAMH pEIICHUS 3ajad;
yMeHue (opMynupoBaTh W ONEPUPOBATh MOHSATHSIMH: OIpEeNICHHE,
aKcruoMma, Teopema, CIIEICTBHE, CBOICTBO, TPHU3HAK, JIOKa3aTEIbCTBO,
paBHOCHIIBbHBIE POPMYTUPOBKH; MPUMEHSThH UX; YMEHUE (OPMYIUPOBATH
oOpaTHOE U MPOTHUBOIOJOKHOE YTBEPXKACHUE, MPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BATb MCTOA MaTeMaTHUECKOU HHAYKIWH;
NPOBOJIUTh  JTOKAa3aTEIbHBIC PACCYKICHHUS TPH pEIICHUH 3a1ad,
OLICHMBATb  JIOTMYECKYIO  IIPABUIBHOCTb  PACCYXKICHUH;  yMEHUE
OIIEPUPOBATh MOHATHUSMHU: MHOXECTBO, MOJMHOKECTBO, ONEpPAIlUH Hall
MHOJKECTBAMHU; YMEHHE HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmapar Jyis OIMCaHUsI PEaJIbHBIX MPOIIECCOB U SBJICHUN U TIPU PEIICHUN
3aja4, B TOM YHCIE M3 JAPYrUX YYEOHBIX MpPEIMETOB; YMEHHE
OTIepUPOBATh MOHATUAMHU: Tpad, CBA3HBINA Tpad, AepeBo, NUKI, rpad Ha
IJIOCKOCTH; YMCHHC 3a/laBaTb H OIUCBIBATH Fpa(I)BI Pa3sIMIHbIMU

croco6aMu; NCIOJIb30BaTh Ipadbl MPU pEeLICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHAMH: HAaTYpaJbHOE YHCIIO, LIEJI0€ YMCIIO,
CTENEHb C LIEJBIM [T0KA3aTeleM, KOPEHb HAaTypaJIbHOM CTENEHU, CTENEHb
C palMOHAIbHBIM  IOKa3aTeleM, CTeNeHb C  JIEHCTBUTEIbHBIM
mokasareneM, JiorapudmM UYUClIa, CHHYC, KOCHHYC M  TaHTEHC
MIPOM3BOJIBHOTO YHCIA, OCTATOK IO MOJYINI0, DPAlMOHAIBHOE YHCIIO,
UppALMOHATBHOE  YWCIO,  MHOXECTBA  HAaTypajbHBIX,  IIEJbIX,
paloHaNbHBIX, JCUCTBUTENbHBIX YHCET; YMEHHE HCIIOIb30BaTh
NPU3HAKKU JIeTMMOCTH, HAUMEHBIIMKA OOIIUI JENIUTeIh U HAaUMEHBIIEe
olmiee KkpaTHoOe, anroput™ EBkinaa npu pemieHuu 3a1ay; 3HaKOMCTBO C
pa3IMYHBIMM  TO3UIIMOHHBIMU  CHUCTEMaMM  CYHUCIICHMS;  YMEHHE
BBIIIOJIHATh BBIYMCICHUE 3HAYEHUM U MpeoOpa3oBaHUs BBIPAKEHHUH CO
CTeTeHsIMH M Jorapudmamu, mpeodpazoBaHusi IPOOHO-PALMOHAIBHBIX

BBIp&)KCHPIfI; YMCHHUE OINCPUPOBATH IMOHATHAMHU: MOCJICAO0BATCIIBHOCTD,



apupmeTnyecKas nporpeccus, reOMETpUUECKast nporpeccus,
OeCKOHEYHO yOBbIBaloIIass TreoMeTpUuYecKass TMpOrpeccus; yMEHHe
3aJ1aBaTh MOCJIEA0BATEILHOCTH, B TOM YHCIIE C IOMOLIBIO PEKYPPEHTHBIX
dbopmMys; yMeHHE OIEepUpOBaTh MOHATUAMHU: KOMIUIEKCHOE YHCIIO,
COTPSKEHHBIE KOMITJIEKCHBIE YMCIIa, MOAYJb U apTyMEHT KOMILIEKCHOTO
yuciaa, ¢opmMa 3aluCHd  KOMIUIEKCHBIX 4Yuces  (reoMeTpudeckas,
TPUTOHOMETpHUYECKass W  anreOpanyeckas); yMETb IPOH3BOJIUTH
apupMeTHYeCKre IeHCTBUS C KOMIUIEKCHBIMH YHCIAMH; IMPUBOIUTH
IPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEN;  OINEepHUpOBATh
NOHATHAMM: Marpuma 2xX2 um  3X3, OIpeneiauTens  MaTpULBL,

I‘GOMeTpI/I‘IGCKI/Iﬁ CMBICJI OITPCACIINTECIIA

YMeHue onepupoBaTh MOHATUSMU: palMOHAJIbHBIE, HWPpaLOHAJIBHBIE,
MOKa3aTeNlbHbIe, CTEIEHHbIE, JIorapu(pMHUUECKHe, TPUTOHOMETPUUYECKHE
YpaBHEHHsS U HEPABEHCTBA, HUX CUCTEMBI; YMEHHE OIEPUPOBATH
MOHATHAMM: TOXJECTBO, TOXIECTBEHHOE NpeoOpa3oBaHHUE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YpPAaBHEHUH M HEPABEHCTB, PaBHOCHUJILHOCTH
YpaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHHME pellaTh YypaBHEHMUS,
HEPAaBEHCTBA M CHCTEMbI C IMOMOINBIO Pa3JIMUHBIX NPUEMOB; peEIIATh
YPABHEHUsI, HEPaBEHCTBA M CHUCTEMBI C IIapaMEeTpOM; IPUMEHATH
YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI Ul PELICHHUS MAaTEMaTU4YEeCKUX

3aJla4 U 3aaa4 U3 pas3INdIHbIX obnacrei HAaYKH U peaHLHOﬁ JKHU3HHU

YMeHue onepupoBaTh TMOHATHSAMHU: (QYHKIUS, YETHOCTh (DyHKIMH,
NEPUOJIMYHOCTh (DYHKIIMHM, OrpaHMYCHHOCTh (YHKUUH, MOHOTOHHOCTb
GbyHKIUM, 3KCTpeMyM (QYHKIMHM, HauOoJIblIee M HaMEHbIIee 3HAYCHUS
(GYHKIMU HA IPOMEKYTKe, HepepbIBHAS (DYHKIIMS, aCUMITOTHI Ipaduka
GbyHKLMY, TIepBasi U BTOpas NPOM3BOJHAS (YHKLUHU, TECOMETPUUECKUN U
¢u3nveckuii CMBICT TPOM3BOJHON, NEpBOOOpasHasi, OIpeneNEHHBIN
UHTErpaj; yMEHHE HaXOJIUTb aCUMMTOTHI Ipaduka (QyHKIUH; yMEHHE
BBIUHUCIIATh IPOU3BOJAHBIE CYMMBI, IIPOU3BENEHHUSA, YAaCTHOIO U
KOMIO3UIMN (YHKIUI, HAXOJUTh YpaBHEHHE KacaTeIbHOW K rpaduky
(GyHKIMW; yMEHHE HAXOTUTh INPOW3BOAHBIC 3JEMEHTAPHBIX (YHKIWH;
YMEHHE HCMOJIb30BaTh MPOU3BOIHYIO MAJIS HCCIEN0BaHMUs (YHKLUH,
HAXOJUTh HAWOOJbIIME M HAUMEHbIINE 3HAYCHUS (YHKIHNA; CTPOHUTH
rpadMKd MHOTOWIEHOB C HCIOJIB30BAaHUEM ammapaTa MaTeMaTHYECKOIro
aHaJIn3a; NPUMEHATh IPOU3BOJHYIO I HAaXOXKIEHUS HaWIydlIero

pE€ICHUA B HNPHUKIAJHBIX, B TOM YHCJIIC COIHAIBHO-DKOHOMHWYCCKUX M




(bu3MYeCKUX 3a7a4ax; HAXOIUTh TUIOMIAIU U 00BEMBI (PUTY C TTIOMOIIBIO
WHTETpaia; MPUBOIUTH MPUMEPhl MATEMAaTHYECKOTO MOJCIHPOBAHUS C

NOMOIIBIO U] PepeHInaNbHBIX YpaBHEHUH

YMeHue omnepupoBaTth MOHATUSAMU: Tpapuk QYHKIUM, oOpaTHas
GyHKUMS, KOMIO3ULMA (YHKUWH, JUHEeHHas (yHKIMS, KBaJIpaTU4Has
byHKLHS, panuoHaIbHas byHKIHA, CTEIEHHAs byHKLu,
TPUTOHOMETpPUUYECKHE  (DPYHKIUH, OOpaTHble TPUTOHOMETPHUUYECKHUE
¢byHKUMM, TOKa3aTelabHAas | Jorapudmuyeckas (QGYHKLUUU; YMEHUE
CTPOUTHh TpaUKH H3YHYEHHBIX (PYHKIMHA, BBIIOJIHATH IPEeoOpazoBaHUs
rpaduKoB (YHKINH, UCTIOIB30BaTh TPAPUKH IS U3yUSHHSI TIPOLIECCOB H
3aBUCUMOCTEH, MpHU peleHUH 3a7ay U3 APYruX Y4eOHBIX MPEIMETOB U
3a71ay U3 peabHOM JKU3HU; BBIpaXaTh (OPMYIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIB30BaTh CBOMCTBA W Tpapuku (QyHKOME Ui
peleHus ypaBHEHH, HEPABEeHCTB U 3a/1a4 ¢ IapameTpaMmu; u300pakaThb
Ha KOOPJAMHATHOM IJIOCKOCTH MHOXKECTBAa pEIICHUH YypaBHEHHI,

HCPABCHCTB U UX CUCTCM

YMeHue pemiarh TEKCTOBBIE 3aJadM pPa3HbIX TUIOB (B TOM YHUCIE Ha
MPOLEHTHI, AOJIH U YacCTH, Ha JBUKEHHE, pabOTy, CTOUMOCTbh TOBApOB U
yCIyT, HAJOTH, 3a7]a41 U3 00JacCTH yNpaBICHUS JTUYHBIMA U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIIATH BBIPAKEHUS, YPAaBHEHMsI, HEPaBEHCTBA M HX
CUCTEMBI TI0 YCJIOBUIO 3aJlayM, HCCJIEN0BAaTh IOJYyYEHHOE pPEIIECHUE U
OLIGHMBATh TMPaBAONOJAOOHOCTh pPE3yJbTAaTOB; YMEHHE MOJEITUPOBAThH
peanbHble CUTYallUM Ha $I3bIKE MATEMATHUKH; COCTAaBJISATh BbIPaKEHHUS,
YpaBHEHHUs, HEPaBEHCTBA U MX CHCTEMbl 10 YCJIOBHUIO 3a/ayH,
UCCIIEN0BaTh TIOCTPOEHHBIE MOJEIN C HCIOJB30BAaHHUEM alapara

anreOpbl, HHTEPIPETUPOBATh NOTYUESHHBIH pe3yIbTaT

YMeHue onepupoBath MOHATHIMU: CpeiHee apuMeTuyecKoe, Meauana,
HauOoNblllee W  HAWMCHbIIEE 3HA4YCHHs, pa3Max, JUCHEPCHUs,
CTaHJIAPTHOE OTKJIOHEHHWE YHCIOBOrO HabOpa; yMEHHE W3BJIEKATb,
HUHTEePIPETUPOBaTh WH(GOpPMAIIMIO, MPEACTABICHHYIO B TaOnuIax, Ha
auarpammax, rpadukax, OTpakarollylo CBOWCTBA peallbHBIX MPOIECCOB U
SIBIICHHI; TIPEJICTABIIATH HH(POPMAILIHIO C TIOMOIIBIO TAaOJIHII U TUATrpaMM;
HCCIEN0BATh CTAaTUCTUYECKUE JaHHBIE, B TOM YHCJIE C IPUMEHEHUEM
rpa@UYecKuXx METOJOB U  DIEKTPOHHBIX CpPEACTB; rpaduuecku
UCCJIEIOBaTh COBMECTHBIE HAONIOACHHMS C IOMOILBIO JHUarpaMmm

pacccuBaHusd U JIMHEHHOM perpeccuun



YMeHHE OIepupoBaTh MOHATHAMU: CIyYalHBIA ONBIT M CIIy4ailHOE
COOBITHE, BEPOATHOCTb CIYYalHOIO COOBITHS; YMEHHE BBIUUCIATH
BEPOSTHOCTh C MHCIIOJIB30BaHMEM TIpaUUeCKUX METOJOB; NPUMEHSITH
(bopMysIBl CIIOKEHUSI M YMHOXEHHUSI BEpOSTHOCTEH, (OpMyiy MHOIHOM
BEPOSTHOCTH, popMmyny bepHymin, koMOuHaTopHbIE (HaKThl U POPMYIIBL;
OLIEHMBATh BEPOSITHOCTH pEAJTbHBIX COOBITHI; YMEHHME OIEepUpPOBATH
MOHATUAMM: CiydailHass BEJIMYMHA, PpacCIpeleleHUe BEpPOSTHOCTEM,
MaTEMaTHUYECKOE OKMJAaHHWE, OUCHEPCHA M CTaHIAPTHOE OTKIOHEHHE
CllyyailHOH BeNWYMHBI, (YHKUUU pacHpeneseHuss M  IUIOTHOCTU
PaBHOMEPHOI0, IOKA3aTEJIbHOTO W HOPMAaJbHOTO  PpaCIpEEICHUN;
YMEHHE MCHOJIb30BaTh CBOICTBA M3YYEHHBIX pacHpelesIeHui Juis
peleHusl 3agay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOABI BBHIOOPOYHBIX MCCIEOBAHUIM; YMEHHE TPHUBOJUTH IPUMEPHI
IPOSIBIIEHUS 3aKOHA OOJIBIIMX YKMCEI B NPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHHE ONEPUPOBAThH MOHATUSAMU: COUYETAHUE, IEPECTAHOBKA,
YHUCIO COYETaHMH, YHCIO TepecTaHOBOK; OmHOM HbloTOHA; ymeHHe
MIPUMEHATh KOMOMHATOPHBIE (PAKTHI M PACCYKICHHS IS PEIICHHS 33124,
OLICHUBATh BEPOATHOCTH peaJbHBIX COOBITHIA; COCTaBJIATh

BEPOSTHOCTHYIO MOJIEJIb U UHTEPIIPETUPOBATH IIOJYUCHHBINA PE3YIIbTAT

YMeHHe OmnepupoBaTh IOHATHUSAMH: TOYKa, IpsMas, IIJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIJIA, IUIOCKUH yTrOJl,
JIBYTPAHHBI yroJ, TPEXIPAaHHBIA Yroj, CKPELIUMBAIOIIMECS IIPSIMBIE,
MapaJUIEIbHOCTh U MEPIEHIUKYIAPHOCTD NPSAMBIX U IUIOCKOCTEH, yroil
MEXIYy INPSMBIMHU, YrOJI MEXKIY IPSIMOM U IUIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSIMH, PACCTOSTHAE OT TOYKH A0 IIOCKOCTH, PACCTOSHHUE MEXIY
IIPSAMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTSMH; YMEHUE HCIIOIb30BATh IPH
peleHnH 3ajad U3ydeHHbIE (PAKTBI MU TEOpEeMbl IUIAHUMETPUU; YMEHHE
OLIEHMBATh pa3Mepbl OOBEKTOB OKPYKAIOUIETO MHpa; CTPOUTH
MaTEMaTUYECKHE MOJENIM C IOMOIIBIO TI'€OMETPHYECKUX IIOHATHH U

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU NPAKTHUYCCKUC 3aa4n

10

YMeHue onepupoBaTh MOHATHSAMU: TUIOMAAb (GUTYpBI, 00BEM (UTYPHI,
MHOTOTPaHHHK, MPAaBHJIbHBIH MHOTOTPAHHUK, CEYCHHE MHOTOIPaHHHKA,
Ky0, mapajuieNienunen, Npu3Ma, NUpaMuia, (Gurypa W MOBEPXHOCTh
BpallleHHs, [WIMHIpP, KOHYC, map, cdepa, miomaas chepbl, Iomanb
MOBEPXHOCTH THUPAMUJBI, TPHU3MBI, KOHYycCa, IWIMHApA, 00BEM Kyba,

MPSMOYTOJIBHOTO Mapajuiefienuneaa, MUPaMuabl, TPU3MbI, UIUHIpA,




KOHYycCa, I1apa, pa3BEpTKa MOBEPXHOCTH, CEYCHUS KOHyCa W IMIUHIpA,
napajulellbHble OCH WM OCHOBaHMIO, CEYEHHE Iapa, IUIOCKOCTb,
Kacatomascss cdepsl, HWIMHAPA, KOHYCa; yMEHHE CTPOHUTh CEUYCHHE
MHOTOIpaHHMKA, U300pa)kaTb MHOTOTPAHHUKH, (UTYpBl U MOBEPXHOCTH
BPAILIEHHS, UX CEYCHUS, B TOM YHUCIIE C TIOMOUIBIO SJIEKTPOHHBIX CPECTB;
yYMEHHE NMPUMEHSATh CBOMCTBA T€OMETPHYECKUX (DUTYP, CAMOCTOSTEIHHO
(bopMyIHPOBATEH OIMpPEICIICHUS] U3Y9aeMbIX (UTYp, BBIABUIAaTh THITIOTE3BI
O CBOWMCTBAaxX M NPU3HAKAX T'€OMETPUYECKUX (UTYp, OOOCHOBBIBATH HIIH
OlpoBepraTh MX; YMEHHE MPOBOIUTH Kiaccupukanuio Guryp mo
pa3MYHbIM TPU3HAKaM, BBINOJHATH HEOOXOIUMBIE JONOJHHUTEIbHbIE

MOCTPOCHUS

11

12

13

YMeHue OmnepupoBaTh TOHSATHSIMM: JBH)KEHHE B TPOCTPAHCTBE,
napajuieNIbHbIi MEPeHOC, CUMMETPHs Ha IUIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue 10a00us, NOAOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHbIE U MOJOOHBIE (PUTYpHI, B TOM 4YHCJE B MPHUPOJE,
UCKYCCTBE, apXWUTEKTypE; HCIOJIb30BAaTh I'€OMETPUYECKHUE OTHOIIECHUS
IpU PpELICHUU 3a/ad; HaXOAWUTh TEOMETPUYECKHE BEJIWYMHBI (AJIUHA,
yroj, IUIOIAAb, OOBEM) NpH pEUIeHUH 3a1ad M3 APYTruX Y4eOHBIX
IIPEIMETOB U U3 PeajbHOMN JKU3HU; YMEHHE BBIUUCIATh F€OMETPUYECKHE
BEJIMYMHBI (AJMHA, YTOJ, IUIOWa]b, OOBEM, IUIOIAAb MOBEPXHOCTH),
UCMONb3ysl M3Y4EHHbIE (DOPMYJBI M METOABI, B TOM YHCIE: ILUIOMIAMb
MOBEPXHOCTU MHUPAMHIBI, IPU3MBI, KOHYCA, IWIMHAPA, IUIOMAab chepsl;
00bEM Ky0a, MpSIMOYTOJILHOTO MapajuieNienuIesa, TUpaMuIbl, MTPU3MBL,
IWIMHApPA, KOHYCa, Iapa; YMEHHE HAXOIUTh OTHOIIEHHE OO0BEMOB

MoTI00HBIX (huryp

YMeHue onepupoBaTh MOHATUSAMU: MPSMOYTOJIbHAS CUCTEMa KOOPMHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPJAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOM3BEICHUE BEKTOpAa HA YHCJIO, pa3lIOKEHHUE BEKTopa Mo Oas3ucy,
CKaJIIpPHOE TPOU3BEJCHUE, BEKTOPHOE MPOU3ZBEIACHUE, YTON MEXKAY
BEKTOPAaMH; YMEHHE HCIIOJIH30BaTh BEKTOPHBIA M KOOPIWHATHBIN METOJ
JUISL PEIICHUS TEOMETPUUYECKHX 3aJad M 3a7ad JPYruxX y4eOHBIX
MPEAMETOB

YMeHue BBIOMpATh TOAXOMSAIIMA METOA JUIsl PEIICHHS 3aJauu;
MOHMMAaHWE 3HAYMMOCTH MAaTEMaTHKA B W3YYCHHHM TMPUPOJIHBIX H
OOIIIECTBEHHBIX  TPOIIECCOB W  SIBJICHUH; YMEHHE paclo3HaBaTh

MMPOABJICHUC 3dKOHOB MATCMATHUKHU B HCKYCCTBC, YMCHHC IIPUBOIAUTH



IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUA POCCHMCKOM M  MHPOBOU

MaTeMaTUYECKON HAyKH



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

Kon
1 Yucna v BIYUCICHUS
11 Hatypasnbnble u nensie uncia. [Ipu3Haku qeIuMOCTH LEbIX Ynce
1 Pammonaneubie  uucina. OOBIKHOBEHHBIE W JIECATUYHBIE JPOOHM, TMPOIICHTHI,
' OecKOHEYHbIE IEPUOINUECKHE IPOooH
13 ApudmeTrdeckuii KOpeHb HaTypajdbHOW cTeneHu. JlelcTBUs ¢ apuMeTHUeCKUMU
' KOPHSIMH HaTypaJbHON CTEIICHN
v Crenens ¢ 1ienbIM nokaszateneM. CTeneHp ¢ paluoHaIbHBIM MoKa3aTeneM. CBoHCTBa
' CTETIeHH
15 CuHyCc, KOCHMHYC W TaHI€HC YHUCIIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' APKTAHTEHC YHCIOBOTO apryMEeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HATypalbHbIE JOrapu(MbI
JeiictBurenpHbie  uucia. ApUPMETHYECKHE OIEpalud C JICUCTBUTEIHHBIMU
1.7 yrcnamu. [IpubnuxEHHble BHIYUCIICHUS, IPAaBUIa OKPYIJICHUS, IPUKUIKA U OL[CHKa
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeobpazoBanHue BhIpaKEHUI
1.9 KommuiekcHble uncna
2 YpaBHeHHs U HEPaBEHCTBA
2.1 Lemnpie u 1poOHO-paIlMOHANBHBIE YPaBHEHUS
2.2 HppanmonanbHble ypaBHEHHS
2.3 TpuronomeTpruyeckue ypaBHEHHUS
2.4 [oxa3zaTenbHBIE U JOTapUPMHUUECKUE YPaBHEHHUS
2.5 Llenpie u 1poOHO-palMOHATBLHBIC HEPABEHCTBA
2.6 WppaunonansHble HepaBeHCTBA
2.7 [TokasarenpHBIC U TIOTAPUPMUIECCKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHU 1 HEPABEHCTB
2.10 YpaBHeHMsI, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMHu
211 Matpuiia cucTeMsl JIMHEWHBIX ypaBHEeHUN. OnpeaennTenb MaTpULIbl



OyHKIUH U TpaPUKH

Oynkius, cnocoObl 3amaHus ¢(yHkuuu. ['paduk Qynkumu. BzanmHO 0oOpaTHBIE

31 ¢bynkun. YétHele u Heu€THbIe pyHkuuu. [leproanueckue GyHkunm
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHMM (yHkuuu. Hymum ¢yskuumu.
3.9 [IpoMexXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl ¥ MHUHUMYMBI QyHkuuu. HaunOosnbiiee M HauMmeHblliee 3Ha4Y€HUE
(GYHKLINU Ha IPOMEKYTKE
a3 CrenenHass ¢yHKUMS C HaTypaJbHbIM W IIeJbIM ToOka3areieM. EE cBoiictBa u
' rpa¢uk. CoiicTBa u rpaduK KOpHS N-Oi CTETIEHU
3.4 Tpuronomerpuueckue GyHKIIMN, UX CBOMCTBA U TpaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKINH, X CBOMCTBA U IrpadUKH
35 Toukn paspeiBa. AcuMnToThl rpadukoB ¢yHkumil. CpoiicTBa  (QyHKUHUH,
' HENpPEePBIBHBIX Ha OTPE3Ke
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHHM ITOCIEN0BATEIFHOCTEN
3.8 Apudmernueckas u reomeTpudeckas nporpeccur. @opmyia ClI0XXHbIX IPOLIEHTOB
4 Hauana maTemMaTHueckoro aHaimsa
4.1 [IpousBonnas ¢pyukuuu. [IpousBoiHbIe 371€MEHTAPHBIX (YHKIIHMHA
[IpumeneHnne mNPOU3BOAHOM K MCCIENOBAaHUIO (YHKIMH HAa MOHOTOHHOCTh U
4.2 skcTpeMyMbl. HaxoxneHne HanOoNbIIero 1 HaMMEHbIIEro 3HaYeHHUs (YHKIHMU Ha
OTpe3Ke
4.3 [lepBooOpa3nas. Murerpan
5 MHoskecTBa U JIOTUKA
5.1 MHoecTBO, onepaluy HaJl MHOKecTBaMu. J{narpammel Ditiiepa — BeHHa
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KomMOunaTopuka
7 ['eomerpus
7.1 @urypsl Ha IMIIOCKOCTH
7.2 [IpsiMble U TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpalIEHUS



7.5 Koopaunatsl 1 BEKTOpBI



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* Maremaruka: anredpa U Hayaiaa MaTeMaTH4eCKOro aHajln3a, FeOMETPHSL.
I'eometpus. 10-11 kiacc. Atanacsn JI.C., byty3os B.®., Kagomues C.b. u ap.

AxnnonepHoe obmectBo «M3parensctBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

Poccuiickast 351ieKTpOHHAs KO






