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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 TpeOOBaHUH, MPEABSIBIIEMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHUIO, M TPAJAMIMA POCCHUICKOTO 0O0pa3oBaHUS.
Peanu3zanust mporpaMMbl 00ecrieYMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETEHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUIsI CaMOPA3BUTHSI U HENPEPHIBHOIO 0O0pa3oBaHMS,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W TI03HABATEIIBHOTO Pa3BUTHUS
JUYHOCTU 00YYarOIIUXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUH Ha YpPOBHE CpPETHEro OOIIero
oOpa3oBaHus OO0YCIOBIIEHA MPAKTHUYECKONH 3HAYMMOCTHIO METalpPEeIMETHBIX |
IPEIMETHBIX PE3yJbTAaTOB OOyUYeHHUS T€OMETPHHM B HAIMPABICHUU JUYHOCTHOTO
pazBuTHs oOydarommxcs, GoOpMHpPOBaHUA (YHKIIMOHATBFHON MaTeMaTHYEeCKOU
I'PaMOTHOCTH, U3y4CHUs IPYTUX YUCOHBIX NUCIUIUTHH. Pa3BuTne y o0yJarommxcs
MPaBWIBHBIX TMPEICTABICHUNA O CYIIHOCTH M TMPOHMCXOXKICHUH T€OMETPUIECCKHIX
abCTpakIuii, COOTHONICHUH pPEaJbHOTO0 W WJACATBHOTO, XapakTepe OTPaKEHUs
MAaTEMaTUYECKOM HAyKOW SBIIEHUW U TMPOLECCOB pPEAIbHOTO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK U POJIM MaTeMAaTHYECKOTO MOJETUPOBAHUS B HAYYHOM
NO3HaHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS
ydalmxcs, a TakKe KaueCTB MBIIUIICHH, HEOOXOAMMBIX IS aJanTaldd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisgeTcs OAHUM M3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETrO
obmiero oOpa3oBaHMs, TaKk Kak oOOeCrne4YnBaeT BO3MOXKHOCTh H3YYEHMSI Kak
JTVCIMIUTAH €CTECTBEHHO-HAYYHON HAPaBICHHOCTH, TaK U TYMaHUTaPHOM.

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 HCIIONB3YIOTCS MPHU PEHICHHH 3a/1ad €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 COIUaibHOro ObITusA, (opMma
OTPaXEHUSI OKPY’KAIOIIETO MHPA, YCJIOBHE YCIENTHOTO TO3HAHUS W aKTHUBHOTO
npeoOpazoBaHusi  JACUCTBUTENBHOCTH. OmNepupoBaHUE  MPOCTPAHCTBECHHBIMU
oOpazamMu OOBEIUHSET pa3HbIe BUIBI YUYEOHOW M TPYIOBOW JEATEIHHOCTH,



SBJISIETCS OJHUM M3 NPO(PECCHOHATBLHO BAXHBIX KadyeCTB, MOITOMY akTyajbHa
3amaga (HOpPMUPOBAHHS y OOyYarONUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUJIHOCTH OOpa3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON JEATSIBHOCTH 0 MHOTUM HampPaBJICHUSM.

[lens ocBoeHusi mporpamMmbl ydeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 0OydeHus — 00meoOpa3oBaTebHOE U OOIMIEKYJIbTYpPHOE pPa3BUTHE
oOyvarommxcs  4epe3  0OecrieueHHEe  BO3MOXKHOCTH  NPUOOpETeHus U
HCTIOJIb30BAHUSI CUCTEMATHYECKHX TE€OMETPUYECKHUX 3HAHUW U JCUCTBUH,
crenupUIHBIX T€OMETPUH, BO3MOXKHOCTH YCIIEITHOTO MPOJIOJDKEHUSI 00pa30BaHUs
0 CIEIUATIBHOCTSM, HE CBSA3aHHBIM C MPUKIAJHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma no reomeTpuud Ha 0a30BOM YpOBHE IMpeaHA3HA4YeHaA s
OOyJarOIIMXCs CPEHEN IIKOJIbI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyAHEHUI
Ha YpOBHE OCHOBHOI'O 001Iero oopaszoBaHus. Takum oOpa3oMm, oOydaronigecs 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, €clii B JajJbHEHIIIEM BO3HUKHET HEOOXOJIMMOCTh B T€OMETPUUYECKHUX
3HAHUAX B MPOGECCHOHAIBHON eI TEILHOCTH.

JlocTikeHHe 1eTM  OCBOCHHSI TMPOrpaMMbl 00ECIIEUMBAETCS pelICHUEM
COOTBETCTBYIOIIMX 3adad. [IpuopuTeTHBIMH 3ajadyaMd  OCBOEHMsI  Kypca
«I'eometpun» Ha 6a30BoM ypoBHe B 10—11 knaccax gBisiroTCs:

e (opmMupoBaHuE TPEACTABICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJIbTYPBI © OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

e (¢opMupoBaHUE MPEJCTABICHUS O MHOTOIPAaHHUKAX M TeJIaX BpallCHUS
KaK O BOXHEHUIIUX MaTeMATUYECKUX MOJIEISAX, MO3BOJISIONINX OMUCKHIBATH
Y U3y4YaTh pa3HbIC SIBJICHUS OKPYKAIOIIEr0 MUPA;

e (QopMupoBaHue yMEHMs paClO3HABATh Ha YepTekKax, MOJCISIX U B
peaJbHOM MHPE MHOTOTPAHHHUKHU U TeJIa BPAIllCHHS;

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

e (¢opMuUpOBaHHWE YMEHHUS ONEPUPOBATh 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 XOJ€ PEUICHUs] CTEPEOMETPUUECKUX 3ajady M 3aJad C
MPAKTUYECKUM COJICPKAHUEM;

e Da3BUTHE WHTEIJIEKTYaJIbHBIX u TBOPYECKUX CIIOCOOHOCTEM
oOyyarommuxcsi, I03HaBaTeIbHOW  aKTHMBHOCTH,  HCCJIEI0BATEIHCKUX
YMEHHI, KpUTUYHOCTU MBIIIUICHUS;



e (opmupoBaHue (GyHKIIMOHATBHOMN rPaMOTHOCTH, pEeNeBaHTHOU
F€OMETPUU: YMEHHE pPaclO3HABaTh IMPOSBICHUS T[EOMETPUUYECKHUX
NOHATHH, OOBEKTOB W 3aKOHOMEPHOCTEW B peajbHBIX KU3HEHHBIX
CUTyallMsIX M TMPU HU3YYEHUU JAPYTUX Y4YEOHBIX MPEIAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTeW, (OpMyIUpoBaTh HMX Ha S3BIKE
F€OMETPUH U CO37]aBaTh T€OMETPUUECKUE MOJICIIU, TPUMEHSITH OCBOCHHbBIN
FEOMETPUYECKUM amnmapaTr JJisi peuieHdus NPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MOJTYYEHHBIE PE3YJIbTATHI.

OTIMYUTETHFHON OCOOEHHOCTHIO MPOTPAMMBI SIBJISIETCSI BKIIFOUEHHE B KYPC
CTEPEOMETPUM B HAyalle €ro W3y4YeHWs 3a7ay, pelacMblX Ha YPOBHE
WHTYUTUBHOTO MO3HAHUSA, U OMPEACIEHHBIM 00pa30oM OpraHU30BaHHasi paboTa HaJl
HUMH, YTO CIIOCOOCTBYIOT PAa3BUTHIO JIOTHYECKOTO M TPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAaHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JaJIbHEUIIIEMY U3YyUYECHUIO MTPEIMETA.

[Ipennourenue oTnaéTcsi HArsAIHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh MPEIMETHO-
IIPAKTUYECKON JEATENBbHOCTH. Pa3BUTHE INPOCTPAHCTBEHHBIX IIPEJACTABICHUN Y
ydalmxcsi B Kypc€ CTEpPEOMETPHM MPOBOJAUTCA 3a CUET pElIeHUs 3aJad Ha
CO3JaHME€  TPOCTPAHCTBEHHBIX O0pa3oB U  3a7ad HAa  ONEpPUPOBAHUE
MPOCTPaHCTBEHHbIMU o0Opazamu. Coznanue oOpa3a TPOBOJUTCS C OMOPOM Ha
HarISIAHOCTh, a ONEpPUpPOBAHHE OOpa3oM — B YCJIOBUAX OTBJICUCHUS OT
HarJISIAHOCTH, MBICIIEHHOTO U3BMEHEHHUS €r0 UCXOITHOTO COJIEPAKAHUS.

OcHoOBHBIE cozepikaTelbHble TUHUU Kypca «I'eomerpun» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble U MIOCKOCTH B MIPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTopbl 1 KOOPJUHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHUHN
pacrpenensieTcs He TOJbKO IO COAEPXKATENbHBIM JIMHUSIM, HO W MO TOJlaMm
oOy4eHHUs Ha YPOBHE CPEIHETr0 00IIero 00pa3oBaHus.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pPE3yibTaTaM
OCBOCHHUs paboueld mporpaMmbl, pacHpeAcJ€HHBIM MO ToJlaM OO0ydYeHHUS,
CTPYKTYPHUPOBAaHO TakuM o0Opa3oM, dYTOOBI OBJIAJICHUE T'C€OMETPUUECKUMHU
MOHSATUSIMU Y HAaBBIKAMH OCYILECTBIISUIOCH MOCIEI0BATEIbHO U MOCTYMATENIBHO, 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  TIOHAITUS ~ cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anMHOE pacnosioKeHue TMpsSMBIX B IMPOCTPAHCTBE: IEPECEKAIOLINECs,
NapajuyieJibHble M CKpeluBaromuecs npsMmele. [lapamnensHOCT NPSMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
MAPAVIENBHOCTh TPEX MPSIMBIX; NAPAIUICIBHOCTh NMPSIMOU M IUIOCKOCTHU. YTJIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YrOJd MEXAY MPSAMBIMH B IPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEMN: rapasieabHbIe IJIOCKOCTH; CBOMCTBA
napajjiebHbIX TUiockocTel. [lpocreifive mnpocTpaHcTBeHHbIE (UTYypBl Ha
IUIOCKOCTH: TETPa’ap, KyO, MapajuieenuIe]]; HOCTPOEHUE CEUEHU.

IlepneHAUKYISAPHOCTD NPSIMOM U IUIOCKOCTU: NEPIECHANKYJIIIPHBIE MPSIMBIC B
MPOCTPAHCTBE, TNPSAMBIE MapajuIebHBIE W TEPHEHAUKYJSIPHBIE K IIJIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOopeMa O NpsSMOu
MEPIEHANKYJISIPHON TUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJI MEXIY MPSIMOH H
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YrOJl, JIMHEWHBIM yroJl JBYTPAHHOTO  yIJia.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSIHUE
OT MNpAMOM 10  TUIOCKOCTH,  TPOEKUUst  (GUTypbl  Ha  IJIOCKOCTb.
[lepnieHAUKYNSPHOCTh  IUIOCKOCTEM: NPU3HAK  MEPIEHAUKYJSIPHOCTA  JIBYX
IJI0CKOCTEN. TeopeMa o TpEX NMepHeHAuKyIspax.

MHoOrorpaHHuKHu

[ToHsITHE MHOTOTPAaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOIOTPAHHUKU; pa3BEPTKAa MHOTOrpaHHuka. [Ipu3ma: N-yronbHas
Mpu3Ma; rpaHd U OCHOBAHUS MPU3MBbI, TIpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBas U
MOJTHAA IMOBEPXHOCTh MIPU3MBL. [Tapamutenenunen, MPAMOYTOJIbHBIN
napajuienenunes; u ero cpoucrsa. [lupamupa: N-yroiapHas 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 TPEYTOJibHAs NUPaAaMUIA W IPABUIIbHBIN
TeTpadp; KyO. IlpencraBieHne o NpaBUIBHBIX MHOTOTPAHHHUKAX: OKTa’dp,
noAeKadap U ukocadap. CeueHns NpU3Mbl U TUPAMHUIBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSAMOWM,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMHAaxX, Napajuielenuneaax,
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 IUJIMHIPUYIECKON
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, IAaMeTp; IJIOMIAAb MOBEPXHOCTU C(hephl.
B3anmHoe pacrnosoxxeHue chepbl U MIOCKOCTH; KacaTellbHasi TJI0CKOCTh K cdepe;
MJI01a/1b CEPHI.

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

KoMmOuHanuu Tenm BpamieHUss ©M  MHOTOIPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoJIO cdepnl; cdepa, BOHcaHHAS B MHOTOTPaHHUK, WU TEJIO
BpalCHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
NpSIMOYTOJILHOTO Tapajuienenunena v ciaeAactBus u3 He€. OObEM HWIMHJpPA,
konyca. O0BEM 1mapa u miomaas chepsl.

[Togo6ueie Tena B mpoctpaHcTBe. COOTHOUIEHUS MEXKAY IUIOHIAASMU
MOBEPXHOCTEH, 00bEMaMU MTOAOOHBIX TEI.

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

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. ClioKeHNE U BEIYMTAaHUE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. [IpaBuno mapamtenenunena. Pemienue 3amad, CBA3aHHBIX C
IIPUMEHCHUEM TpaBUJI JEUCTBUU C BekTopamu. [IpsmoyrosibHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnater BekTopa. IIpocreitmue 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 PE3YJIbTATbI

JIuyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOrPaMMbl y4yeOHOTO TpeaMeTa
«MareMaTruka» XapakTepu3yrTCs:

I'paxxnanckoe BocniuTanue:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKA O0YYAIOIIETOCs KaK aKTUBHOT'O
U OTBETCTBEHHOIO WI€HAa POCCUHUCKOrO OOIIEeCTBa, MPEICTABICHUEM O
MaTeMaTHYCCKHX OCHOBax (DYHKIIMOHHUPOBAHUS Pa3IUYHBIX CTPYKTYp, SIBJICHUH,
nporeayp TrpaxiaaHCKoro ooOmecTBa (BBIOOPHI, OMPOCH W Tp.), YMEHHEM
B3aUMOJICICTBOBATh C COIMAJIBbHBIMA WHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSMUA 1 HA3HAUYCHHUEM.

ITaTpuoTn4yeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKON IpakIaHCKOW UJICHTUYHOCTH, YBOKCHUS K
MPOLLJIOMY U HaCTOSIIEMY POCCUMCKON MaT€MaTHKH, IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaTE€MaTUUYECKOM IITKOJIBI,
K HCIOJIb30BAaHUIO ATUX JOCTIKEHUN B JIPYTMX HayKaxX, TEXHOJOTusX, chepax
AKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

OCO3HAaHHEM JTyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapo/Ja;
c(hOPMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHUS, OSTHUYECKOTO  IOBEICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKH U JIEATEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUHMBOTO OYIYIIETO.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKIIOYAs 3CTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3az7ay, peleHn, paccyXICHUN;
BOCIPUUMUYHUBOCTHIO K MATEMAaTUUYECKUM aCleKTaM Pa3JInuHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS MPUMEHSATH MaTeMaTHYEeCKUE 3HAHUS B
HWHTEpecax 370poBOro u 6e3omacHoro odpasa KW3HH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3J0POBbIO (3710pOBOE€ MUTAaHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUM U

OT/IbIXa, peryJsipHas dusnueckas aKTUBHOCTb); (bu3nYecKoro
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 HAa TPOTSIKECHUU BCEU JKW3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKHX 3a/1a4 MaTEMaTHYECKON HAIIPABICHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO OKOJIOTHYECKON KYyJIbTYyphl, IMOHUMAHHUEM BIUSHUS
COIMAITEHO-?)KOHOMHYECKHUX TIPOIECCOB HA COCTOSHUE MPUPOTHON M COIUATHLHOM
CpeImbl, OCO3HaHWEM TJ00aTBLHOTO XapakTepa SKOJOTHUYECKHX MpoOseM;
OpHEHTalMell Ha TMPUMEHEHHE MaTeMAaTHYeCKHX 3HAHWM JUIsl perieHus 3a1ad B
00JaCTH OKpY)Karollel cpeapl, IUTAaHUPOBAHUS TMOCTYNKOB M OIEHKH UX
BO3MOYHBIX MOCJIEJICTBUM JIJIsl OKPYXKAIOLEH Cpeibl.

LleHHOCTH HAYYHOT0 IO3HAHMSI:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKH W  OOIIECTBEHHOW  MpPaKTUKH, MOHUMaHUEM
MaTEeMaTUYeCKOM HayKH Kak c¢epbl 4YeTOBEYECKON MAesTeNbHOCTH, STaloB €€
pa3BUTHS W 3HAYUMOCTH ISl DPA3BUTHUS I[MBWIM3AIMW; OBJAJACHHEM S3BIKOM
MaTEMaTUKH W MaTEeMaTHYECKON KyJIbTYpOH KaK CPEICTBOM IO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIISATh MPOCKTHYIO M HCCIEIAOBATEIbCKYIO JESTEIbHOCTh
WHMBUYyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeMeTHbIC Pe3yJIbTaThl OCBOCHHS IMPOTPAMMBI YUEOHOTO IMpeaMeTa
«MaremaTuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATHHBIMH
NO3HABAMENbHBIMU  OelCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
OeliCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OetCMBUSIMU.

1)  Vuueepcanrvnvie  nosmasamenvhvle — Oelicmeus, — 00eCneuU8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memo008  NO3HAHUA  OKPYICAwe2o  Mupa,  NpuMeHeHue  jJ102UYEeCKUX,
uccne008amenbCKux onepayull, ymeHuu pabomams ¢ ungopmayueti).

Bba3oBble Jijoruueckue 1ecTBHA:

e BBIABIIATHh U XapaKTEPU30BaTh CYNICCTBEHHBIC NMPU3HAKA MATEMATUYECKUX
O00BEKTOB, TMOHATUH, OTHOUICHUH MEXIY IOHATHUAMH, (OPMYITHUPOBATH
OTIpeNeNCHUs]  TOHSATUW; YCTaHABJIMBATh CYIICCTBEHHBIM  TMPHU3HAK
KJaccu(uKanyyu, OCHOBAaHWS JIsi OOOOIIEHUS M CpPAaBHEHHUS, KPUTECPUU
IPOBOJIUMOTO aHAIHN3a;

e BOCIPUHUMATH, (QOpMyIHpOBaTH W  MPeOOPa30OBBIBATH  CYXKIACHUS:
YTBEPAWTEIbHBIE W OTPHUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC W OOIIHE;
YCJIOBHBIC;

e BBIABIATHP  MaTeMaTHYEeCKHEC  3aKOHOMEPHOCTH,  B3aWMOCBS3M W
npotuBopeursi B (aKkTax, JAHHBIX, HAONIOACHUSX U YTBEPKIACHUSIX,



npejiaraTh  KPUTEPUH  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTHUBOPEUHNIL;

e JIeJaTh BBIBOJBI C HWCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WMHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHH 110 aHAJIOTUU;

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 3amayu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pElIeHUs, BbIOMpaTh HauOoyiee NOAXOASIIUNA C YYETOM
CaMOCTOSATEITLHO BBIICIICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarejbcKkye 1eCTBUA:

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

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

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

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

Pa6ora ¢ undpopmanmeii:

e BBIBIATH JACPUIUTH UHGOPMAIIMH, TaHHBIX, HEOOXOIUMBIX HJisi OTBETa
Ha BOMPOC U IS PEIICHUS 3a]a4H;

e BBIOMpaTh HH(POPMAIMIO W3  HUCTOYHHUKOB  PA3IUYHBIX  THIIOB,
aHAM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH WH(OpMAITHIO
Pa3TUYIHBIX BUIOB M (OPM MPEACTABICHHS;

e CTPYKTYypHUpOBaTh MH(MOPMAIIUIO, TIPEACTABIATh €€ B Pa3IWYHBIX (opmax,
WJLTIOCTPUPOBATH Tpaduuecky;

e OIICHUBATH HaJEKHOCTD uHpopMauu o CaMOCTOSATEIBLHO
chOpMYTUPOBAHHBIM KPUTCPHUSIM.

2)  VHusepcanvhvle  KOMMYHUKAMUGHbBlE  Oelicmeus,  00ecnevusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo1enue:



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

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI 110 CYIIECTBY O0CYKIAEMON TEMBI,
poOJIeMBbI, pelIaeMoi 3aJ1a4M, BbICKa3bIBATh MU, HAIIEJICHHBIEC HA MIOUCK
pELIEHUs; COMOCTaBIATh CBOM CYXIECHHUS C CYXACHHSIMHU JPYTHX
YYaCTHUKOB AHAaliora, OOHapyXUBaTh Pa3iMyMe U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOH popme popMyIupoBaTh pa3HOIIacus, CBOU BO3PAXKEHNUS;
OPEACTaBIATh  PE3yJbTaThl  pEIIeHHs  3aJaud,  IKCIEPUMEHTA,
UCCJEOBAHMS,  IPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmar
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 JCATEIHHOCTH, IUIAHUPOBAThH OPTAHMU3AIUI0 COBMECTHOM
paboThI, pactpeAesisaTh BUAbI pad0T, JOTOBAPUBATHCSA, 00CYKIATh IPOIECC
U pe3ynbTat paboThl; 00001IaTh MHEHHS HECKOIBKUX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMBD» W WHBIC); BBIMOIHITH CBOIO 4YacTh pabOTHl U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH 4WIEHAMH KOMAaH/IbI;
OIICHWBATh KAa4€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHSIM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvuvie  pecynamuenvie  Oelicmeusl, obecneuusarom

G opmuposanue cMbICI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranusanus:

COCTAaBJISATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPaTh CIIOCO0 pelieHus
C Y4€TOM MMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
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 —IIpolecca u
pe3yibTaTa pelieHusl MaTEMaTUYEeCKOM 3a71auu;

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



e OIICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEJId U YCIOBUSIM, OOBSICHATH
MPUYUHBI JTOCTHXKEHUSI WM HEJIOCTHXKEHUS PE3yJbTAaTOB JAECSATEIbHOCTH,
HAXOJUTh OIIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KVIACC

OnepupoBaTh MOHATUAMHA: TOUYKA, PAMas, IIIOCKOCTb.

[IprMEHATE aKCHOMBI CTEPEOMETPUU WU CIECACTBUS W3 HUX IIPU PELICHUH
reOMETPUYECKHUX 3a7ad.

OnepupoBaTh NOHATUAMMU: MMAPAIIIENBHOCTD U NEPIEHAUKYIIIPHOCTD MPSIMBIX
U IUIOCKOCTEH.

KnaccudumnupoBaTh B3aUMHOE pacCIOIOKEHHE NPAMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: ABYIPAHHBIM YroJ, TpaHW JBYTPAaHHOIO YIJIa,
pedpo ABYTPaHHOrO yria; JUHEHHBIM Yroyl JBYIPaHHOIO YIJIa; rpajyCHas Mepa
JIBYIPAaHHOTO yTJIa.

OnepupoBaTh NOHATHUSAMU: MHOTOI'PDAHHHMK, BBIIYKJIBI M HEBBITYKJIBIN
MHOT'OTPaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, IPABUIBHBIA MHOTOTPDAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (IIMpaMuia; MpU3MA,
PSIMOYTOJIBHBIN MapajuiesenuIie, Kyo).

KnaccupumnupoBatp ~ MHOTOTpaHHHMKH,  BBIOMpass ~ OCHOBaHHS  AJiA
KJacCU(pUKauu (BBITYKJIblE W HEBBIMYKJIbIE MHOTOIPAHHUKH; IPABUJIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBbI, TIApAJJICIIETIUIIE IbI).

OnepupoBaTh NOHATUAMU: CEKyLIas IJIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.

OOBSICHATH NPUHLIMUIIBI IOCTPOEHUS CEYEHUH, UCIIOJIb3Y S METOJ] CJIEJIOB.

Crpoutrb ceyeHUss MHOTOIPAaHHHUKOB METOJOM  CJIEAOB, BBIIOJHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYp: BUJ
CBEpPXY, COOKY, CHH3Y.

PemaTp 3a1aun Ha HAXOXAEHUE T€OMETPUUYECKUX BEJIMYUH 10 00pa3lam Uiu
QIrOPUTMaM, NPUMEHSS W3BECTHBIC AHAIMTHUYECKHE METOAbl IPU PEUICHUHU
CTaHJAPTHBIX MAaTEMATHYECKUX 3a/1a4 HA BBIYMCIICHUE PACCTOSHUM MEXIY NABYMS
TOYKaMHM, OT TOYKM JO IPAMOH, OT TOYKM JO IUIOCKOCTH, MEXAY
CKPEIIMBAOIIUMUCS MTPSMBIMHU.

PemaTe 3a1aun Ha HAXOXAEHUE T€OMETPUUYECKUX BEJIMYMH M0 00pa3lam uiu
QNrOpUTMaM, NPUMEHSAS W3BECTHBIC AHAIMTUYECKHE METOAbl IPU PEUICHUU
CTaHJAPTHBIX ~MATEMAaTHMYECKHUX 3a4a4 Ha  BBIYMCIECHUE YIVIOB  MEXKIY
CKPEIIMBAIOIIUMHACA MNPAMBIMHA, MEXIYy MNPSIMOA M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IByTPAHHBIX YTJIOB.



Boruncisat 00bEMBI U TUIOLIAAM TOBEPXHOCTEH MHOTIOTPAHHUKOB (TpHU3Ma,
nupamMuga) ¢ TOpuMeHeHueM (OpMYyJ; BBIYHCIATH COOTHOIICHUS MEXKIY
TUIOMIASIMU TTIOBEPXHOCTEHN, 00bEMaMU TT0I00HBIX MHOTOTPAHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HH(DOpMAIMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO HA YepTexax U
PUCYHKAX.

[TpumensaTy reomerpuyeckue (aKTbl Ui PEUICHUS CTePEeOMETPUUYECKUX
3a/1a4, NPEANnoaramlinX HECKOJIbKO MIAroB PEUICHHUs], €CIIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpumeHaTs OpocTEHIIME MPOTPAMMHBIE  CPEICTBA W BJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1a4.

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

[IppMeHATh MOTYYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH DPEAJIIbHBIC
CUTyallul W IPUMEHATh HM3YUYCHHBIE IOHATHUS B IPOLIECCE IIOMCKA PELICHUS
MaTeMaTU4YeCKu CPOPMYJIHPOBAHHON TPOOIEMBbI, MOJICIUPOBATH pealbHbIC
CUTyallud Ha s3bIKE TI'E€OMETPUHU, MWCCIENOBATh IIOCTPOCHHBIE MOJEIH C
MCIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATUH U TEOpeM, anmnapara ajareopbl; pemarh
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 TOBEPXHOCTb.

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; IapOBOM CJIOH, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
11apOBOM CEKTOP.

Beruncnsate  00BEMBI M MJIOMIATM  TOBEPXHOCTEH  Tell  BpalieHus,
TrE€OMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHATUSMH: MHOTOTPAaHHUK, BIIMCAaHHBIH B chepy W
ONMCaHHBIA OKOJO cdepbl; cdepa, BNHCAHHASS B MHOTOTPAHHUK WIH TeEIO
BpaIcHUs.

BbIYuCISITh COOTHOIICHUSI MEXIY IUIOMIAISIMU MOBEPXHOCTEH U 00bEMaMu
MOTO0HBIX TEJL.



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

BrIMoHATh (BBIHOCHBIC) TIJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX 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
YMHOXEHHUS BEKTOpa Ha YUCJI0, OOBSICHATH, KAKUMU CBOMCTBAMH OHU 00JIa/1at0T.

IIpuMeHATh ITpaBUiI0 Napajuleeuneaa.

OnepupoBaTh MOHATHSAMHU: JIEKAPTOBBI KOOPJWHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJAWHATBHI BEKTOPA, YIrOJ MEXIY
BEKTOpPaMHM, CKaJISIpPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMIIJIAHAPHBIC
BEKTOPBI.

Haxomuts cymMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHUCIIO, YTOJ MEXKITY
BEKTOpaMH, CKaJISIPHOEC MPOU3BEACHHUE, pPaCKIaJblBaTb BEKTOpP II0 JBYM
HEKOJUIMHEAPHBIM BEKTOpPaM.

3azaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT.

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

Pemars mpocrteime reoMeTpuYecKUe 3aJlaud Ha IMPUMEHEHHUE BEKTOPHO-
KOOPJMHATHOTO METOAA.

Pemarr 3amaum Ha [0Ka3aTeILCTBO MaTEMaTHYSCKHMX OTHOIICHHUM M
HaXO0XJICHHE FTeOMETPUUECKUX BEJIMYMH MO 00pa3liaM Wi aaropuTMaM, IpUMEHss
M3BECTHBIE METObI ITPY PEIICHUHN CTAHJAPTHBIX MATEMATUUECKHUX 3a/1a4.

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

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

[IpuMEHATh MOMYYEHHBIC 3HAHUSA HA MPAKTHUKE: AHAJIW3UPOBATH PEaJIbHBIC
CUTyallUM W TPUMEHATh HW3YYCHHBIE MOHSATHS B IIPOLIECCE IMOMCKA PEIICHUS
MaTeMaTU4ecKu CHOPMYIMPOBAHHON TMPOOJEeMbl, MOJEIUPOBATh pealibHbIC
CUTyallud Ha $3bIKE TEOMETPHM, WCCIEA0BATh TOCTPOEHHBIE MOJIEIA C
MCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, allliapara ajareopbl; penaTh
MIPAKTUYECKHUE 33/1a4H, CBA3aHHBIC C HAXO0XKICHUEM T€OMETPUUECCKUX BEIIMYHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KouunyecTBO yacoB
Ne HaumeHoBaHue pa3iesioB U TeM daekTpoHHbIe (LM pPOBbLIE)

KonTpoJsbubie
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI
BBenenue B ctepeoMeTpuio 10 1 https://m.eds00.ru/C503R7VIP
I .
DAMBIC H TIOCKOCTI B IPOCTPAHCTBE. 12 1 https://m.eds00.ru/WT7NSO14T
[MapannenbHOCTh NPSMBIX M IUIOCKOCTEH
I
CPICIAMIYIEPHOCTS HPAMBE H 12 1 https://m.eds00.ru/\V61LAPUCD
TUTOCKOCTEH
4 VYrasl MKy NPSMBIMU U TUIOCKOCTSIMH 10 1 https://m.edso0.ru/R38METBTQ
5 MHororpaHHuKu 11 1 https://m.edsoo.ru/ XPWOUSFB2
6 OO6BEMBI MHOTOI'PaHHUKOB 9 1 https://m.eds00.ru/010FX2SJB
7 [ToBTOpEHME: ceueHus1, pacCTOSHUS U YTJIbl 0 https://m.edsoo.ru/L1IAAMHO3D
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 6


https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KITACC

HaumeHoBaHue pa3/iesioB U TeM

KoaudecTBO 9acoB

duekTpoHHbIe (LM poBbLIE)

Ne i/m KonTpoJbubie

NPOrpamMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI
Tena BpameHus 12 https://m.edsoo.ru/HYOWQL5KQ
OO0BEMBI TET 5 https://m.eds00.ru/BSORVIYCI
BekTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 https://m.edsoo.ru/ANCLAGOMF
I1 , 0000 ,
OBTOPCHHE, 000 IIIGHIfe 7 0 https://m.edsoo.ru/DORV3P725

cucreMatTu3anuvs 3HaHUU

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3


https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725




IHHOYPOYHOE INTAHUPOBAHHUE

10 KITACC
KosmnuecTBo yacos 3 N
JICKTPOHHBIE M (POBbIE
Nen/m Tema ypoka KounTtposbHbie P P
Bcero o0pa3oBaTe/bHbIC PeCypChl
padoThI
OcHOBHBIE IOHATHUS CTEPEOMETPUN: TOUKA,
psiMasi, MI0CKOCTh, IPOCTPAHCTBO.
[TpaBuna n3o0paskeHus Ha pUCYHKAX: 1 https://m.edso00.ru/D3VCI7UN4
n300paKeHHsI TUIOCKOCTEH, MapajlieNbHbIX
IPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA
[TonsiTHA: IEpeCeKarOMUECs IIOCKOCTH,
P B 1 https://m.edsoo.ru/NR6VJYCGK
IepeceKaroIuecs npsmasi v MiI0CKOCTh
[TonsiTHA: IepeceKaromuecs MIOCKOCTH,
P B 1 https://m.edsoo.ru/O6RNDFAMO

MEPECCKAIMUECS IpsAMas U IJIOCKOCTb

3HAKOMCTBO C MHOT'OI'PaHHUKAMH,
M300pakeHre MHOTOTPAaHHUKOB Ha 1 https://m.edsoo.ru/KMUQPILLO
PHCYHKaX, Ha IPOCKIIHOHHBIX YepTerKax

HauanbHble cBefieHus 0 KyOe U nmupamuse,
ux pa3BEépTKu U Mozenu. CedeHus 1 https://m.edsoo.ru/FPW2JNHCZ
MHOTOTPaHHHUKOB

HauanbHble cBefieHus o KyOe U nupamuze,
uX pa3BEpTKU U Mozenn. CedeHus 1 https://m.eds00.ru/IMQ3AJ3S5
MHOT'OI'PaHHHUKOB

[TonsiTne 06 aKCHOMATHYECKOM TIOCTPOCHUH
CTEPEOMETPUN: aKCHOMBI CTEPEOMETPUH U 1 https://m.edsoo.ru/SLMI7R3BL

CJIICACTBHA U3 HUX

[TonsiTve 00 akCHOMAaTHYECKOM MOCTPOESHUU 1 https://m.edsoo.ru/DUKAX7QEL



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1

CTCPCOMETPHU: AKCUOMBI CTCPCOMECTPUHN U
CIICACTBHUA U3 HUX

[TonsiTue 00 akcHOMaTHYECKOM MOCTPOEHUU

9 CTEPEOMETPUN: AKCHOMBI CTEPEOMETPHUH U https://m.edsoo.ru/YPKS5MLJL
CJIEJICTBUS U3 HUX
[TonsiTHe 06 aKCHOMATHYECKOM MOCTPOCHUU

10 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U https://m.edsoo.ru/I3A98J6Z29
CJIE/ICTBUS U3 HUX
B3anMHOe pacnonoxeHue npsMbeix B

11 MPOCTPAHCTBE: NEPECEKAOIINECH, https://m.edsoo.ru/lUIW8SKR5Q
napajuleJIbHbIE U CKPEIMBAIOIIUECS TPSIMbIE
[TapaienbHOCTb NPSMBIX U IUIOCKOCTEU B

12 IIPOCTPAHCTBE: NapalIeIbHbIE Hpﬂl\fble B httos://m.eds00.ru/CSOVLOL HE
IIPOCTPAHCTBE; NapaAJIEIbHOCTh TPEX
MIPSIMBIX
[TapanienbHOCTh NPSIMBIX U TUIOCKOCTEN B

13 npoctpaHctse: [IapannenbHOCTh IpAMON U https://m.edso0.ru/PO5J6D23U
IJIOCKOCTH

14 VYTrIBl ¢ COHaMPaBJICHHBIMA CTOPOHAMH https://m.edsoo.ru/LLIJIAVHVBW

15 Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE https://m.edso00.ru/KGIJM80EUK

16 Yros Mexay NpsAMbIMU B IIPOCTPAHCTBE https://m.edso0.ru/24LVWH9V8

17 HapasenbrocTs nA0CKOCTEH: https://m.eds00.ru/BUSTQIHZT
napajuliesbHbIe II0CKOCTH

18 CBolicTBa napasuleabHbIX MIOCKOCTEN https://m.edsoo.ru/0KQQK2ABA
[Tpocreiimye npocTpaHCTBEHHBIE (GUTYPBI

19 Ha TJIOCKOCTH: TeTpasp, KyoO, https://m.edso0.ru/MRT13XP79
napajuiejaenunes

20 [TocTpoenue cedeHnit https://m.edsoo.ru/DI3AX05J8



https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8

21

[Toctpoenue ceueHuit

Kontponbnas pabota mo teme "lIpsimbie u

https://m.edso00.ru/20GC3ZP9P

22 TUTIOCKOCTH B IIPOCTPAHCTBE. https://m.edsoo.ru/BI405QJEB
[TapanneasHOCTh NPSIMBIX U IUIOCKOCTEHR"
IlepneHqUKyISIPHOCTD IPAMOM U

23 TUIOCKOCTH: TIEPIEHANKYIISIPHBIE TIPSIMBIE B https://m.edsoo.ru/RN45YBO8SR
MIPOCTPAHCTBE
IT

24 PAMBIC TAPAIDICILHNE H https://m.eds00.ru/32MXRZDDL
MEePIEHANKYIISIPHBIE K TTIOCKOCTH
IT

25 PAMBIC HTAPAILICILHBIC 1 https://m.edsoo.ru/JPUOTOI3N
MEPIECHIUKYISAPHBIC K MTIOCKOCTH
N .

26 PHSHAK TEPHEHHKYIHPHOCTH HPAMOH H https://m.edsoo.ru/DC41W6K14
IUIOCKOCTH
I .

27 PUSHAK HEPHCHAMIYIHPHOCTH HPAMOT 1 https://m.eds00.ru/HD3D63S5P
IUIOCKOCTH
Teopema o oM TIepIie o

28 PEMa O HIPAMOH HEPTICHALKYIAPHOH https://m.edsoo.ru/Y0IQSMOH1
ILUIOCKOCTH
T o .

29 COPEMa O HIPAMOH HEPHCHHKYIHPHON https://m.edsoo.ru/81R5KU5RJ
IUIOCKOCTH
T . .

30 COPEMa O TIPAMOH TEPHCHMKYTAPHON https://m.edsoo.ru/HFKNPKZ7T
IUIOCKOCTH
[TepneHauKyIsIp ¥ HAKIOHHBIE: PACCTOSTHHE

31 OT TOYKH JIO TIJIOCKOCTH, PACCTOSTHUE OT https://m.edso0.ru/638GKWY7V
IIPSIMOM 10 IUNIOCKOCTH
[lepnieHauKYNSIp M HAKIOHHBIE: PACCTOSHUE

32 OT TOYKH JI0 TTIOCKOCTH, PACCTOSTHHAE OT https://m.edsoo.ru/AD6RCACRA
MIPSMOM 10 TTIOCKOCTH

33 [TepneHUKyIsIp ¥ HAKJIOHHBIE: PACCTOSTHHE https://m.edsoo.ru/VLLIQ7HXC



https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC

OT TOYKH J0 MJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IUNIOCKOCTH

[TeprieHAMKYISIp M HAKJIIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 TTIOCKOCTH, PACCTOSTHHAE OT https://m.edsoo0.ru/6P5BVV34R
MPSIMOM 10 TUIOCKOCTH
N : Vi

35 FIbL B HPOCTPATICTRE: YTOI MEAAY HpAMOH https://m.edsoo.ru/PSFIXUALI
Y TUTOCKOCTBIO

a o N

36 JlBYTpaHHEIii Yrom, TMHCHHLI yron https://m.edso0.ru/6RAAOEOMD
JBYTPAHHOTO yTria

37 JlByrpaitHblit yroi, THEHHbIi yrox https://m.edso0.ru/MLOZZYZC7
JIBYTPAHHOTO yria
ITepne oc OCKOCTEMN: 3Ha

38 PHCHMKYTAPHOCTE TLIOCKOCTEH prvl Hax https://m.edsoo.ru/YRQDSM9NH
MEPIEHAUKYIISIPHOCTH IBYX INIOCKOCTEN

39 IlepneHqUKyYISIPHOCTD IIJIOCKOCTEM: HprBHaI( https://m.edsoo.ru/DY 2AF84T?2
MEPIEHAUKYIISIPHOCTH IBYX INIOCKOCTEU
Ilepne 78

40 PHCHAMKYIAPHOCTS THIockocTed np1:13Ha1< https://m.edso00.ru/TS8OAINH2
MEPIEeHIUKYISIPHOCTH JBYX TUIOCKOCTEH

41 Teopema o TpEX nepneHANKYISIPAX https://m.edsoo.ru/OW5LZ1RVZ

42 Teopema o TpEX MEPHECHANKYIISIPAX https://m.edsoo.ru/OP44KE54N

43 Teopema o TpEX mepreHIuKYIIpax https://m.edsoo.ru/OWG81WDV3
KonrponbHas pabora no remam
"H

44 CPHICHTEYIFPHOCTD HPAVBIX 1 https://m.eds00.ru/VOXABPOPB
I0cKoCTeN" M "YTIIbl MEXK Y NPAMBIMU U
MI0CKOCTSIMU"
ITonsarne MHOI'OrpaHHHUKa, OCHOBHBIC

45 AIIEMEHTHI MHOTOTPAaHHUKA, BBITYKJIbIE U https://m.edsoo.ru/L SETEZ80X

HCBBIITYKJIBIC MHOTOTPAHHHUKH pa3BépTKa
MHOI'OrpaHHHUKa



https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/L5FTEZ8QX

46

47

48

49

50

[Tpusma: N-yronpHas mpusMa; rpaHu u
OCHOBaHUS MIPU3MBbI; IPsIMasi U HAKJIOHHAs
MPU3MbIL; OOKOBAsI U MOJIHASI TOBEPXHOCTh
MIPU3MBI

[Tapamtenenunes, NpsAMOYIrOJIbHBII
napaJuleIeuIe] U €T0 CBOMCTBA

[Tupamuna: N-yroyipHas nupamuia, rpaHu v
OCHOBaHME MMPaMUJIbl; OOKOBas M MOJIHAs
MOBEPXHOCTh MUPAMU/IbL; IPABUIIbHAS U
yCeu€HHas NUpaMua

[TpaBUIIbHBIE MHOTOTPAHHUKH: TIOHSITHE
NPaBUIBHOTO MHOTOTPAHHUKA; IIPAaBUJIbHAS
IpU3Ma U NpaBUIbHAs IUPAMUJIA;
IpaBUIbHAs TPEYrojbHas MUPaMUIA U
NPaBUIbHBIN TETpa’ip; KyO
IIpeacraBnenue o MpaBUIbHBIX
MHOIOI'paHHMKAX: OKTa3p, JOJACKa’Ip U
UKOCa3IP.

https://m.edsoo.ru/ZAL6DKFQL

https://m.edsoo0.ru/ITCOB1WIO

https://m.edsoo.ru/ITOFX00PA

https://m.edsoo.ru/LWNGFZTWE

https://m.edsoo.ru/06SHO02IDD

51

52

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJILHO TOYKH, IPSMOM, INIOCKOCTH.
DJIEMEHTBl CAMMETPUH B IUpaMUAAX,
napajuiesienune1ax, NpaBuiIbHbIX
MHOT'OIPAaHHHMKAX

Brruncienue >iieMeHTOB MHOTI'OI'PpaHHUKOB:
pEOpa, TuaroHaH, yribl

https://m.edsoo0.ru/SWEUC9ENR

https://m.edsoo.ru/EUP4AMN760

53

[Tnomanas 60KOBOM MOBEPXHOCTH U MOJIHOM
MIOBEPXHOCTHU IIPSIMOM IPU3MBI, IIIOIIA/b
OCHOBaHUH, TeopeMa 0 OOKOBOH
ITOBEPXHOCTHU IIPSIMOM MPU3MBI

https://m.edso0.ru/SQY9XSIL6



https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6

[Tnomaae 60KOBOM MOBEPXHOCTH H
MMOBEPXHOCTHU MPaBUIBLHON MUPAMUIBI,

54 . 1 https://m.edsoo.ru/R22FHBG60
TeopeMa O TUIo[aau OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPAMUIBI
55 Kontpozbiras pabora o reve 1 https://m.eds0o.ru/VHYNJQMQD
"MHuororpaHHuku"
56 [TonsTHE 06 00BEME 1 https://m.edsoo.ru/GM1LC394G
57 O06BEM nupamMuIbI 1 https://m.edso00.ru/B307P8WTC
58 O0BEM TUpaMUIBI 1 https://m.edsoo0.ru/PQZ9ED3YF
59 O0BEM TUpaMHUTBI 1 https://m.edsoo.ru/RZ8BITMU9
60 O0BEM TUpaMuIBI 1 https://m.edsoo.ru/O0HRFO2LCT
61 O0BEM TTPU3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 O0BEM TIPU3MBI 1 https://m.edsoo.ru/B46EMRRGE
63 O0BEM TPU3MBI 1 https://m.edsoo.ru/FIMQWEKFT
64 KomrponbHas p a6,,° ra 1o Teme "Oobembl 1 https://m.eds00.ru/23S50180N
MHOTOTPaHHHUKOB
[ToBTOpeHHE, 0600IIEHNE CUCTEMATH3AIIHS
65 3HaHui. [locTpoeHNe ceueHuii B 1 https://m.edso00.ru/KXTOCIOJG
MHOTOTPaHHHUKE
[ToBTOpeHme, 00001IeHNE CHCTEeMAaTH3AIUS
3HAHWI. Beruncienne pacCTOSHMI: MEXIY
66 JIBYMsI TOYKaMH, OT TOYKH J0 MPSMOH, OT 1 https://m.edsoo.ru/HKP613JUC
TOUYKH JI0 MJIOCKOCTH, MEXKTY
CKPEIIUBAOIIUMHUCS TTPSIMBIMU
67 Hrorosast koHTposIbHAs paboTa 1 https://m.edsoo.ru/KB3EKOAU
[ToBTOpeHue, 00001IeHNE cUCTeMaTH3aluUs
68 3HaHUN. Bpruncnenue yrios: Mexy 1 https://m.edso0.ru/X7CJU5LO0

CKpCIIUBAOIHUMUCS ITPAMBIMHA, MCIKIAY



https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0

MPSIMOM U TNIOCKOCTBIO, IBYTPAaHHBIX YTIIOB,
YTJIOB MEXAY MIIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



11 KITACC

Ne i/

Tema ypoka

Coepa u map: HeHTp, paanyc, THaMeTp;
TUTOIIAb IOBEPXHOCTH CEphI
B3anmMHoe pacrionoxxenue chepsl u
TUTOCKOCTH; KacaTelbHask TUIOCKOCTh K
cdepe; momanb chepsl

N3o6pakenue chepsl, 1apa Ha
mockocT. CedeHus 1apa

KoaudecTBO 9acoB

Bcero

KonTtpoJbHble
padoTsbI

JeKTpOHHbIE N (poBbHIE
o0pa3oBaTejibHbIE pecypchl

https://m.edsoo.ru/TW8Z59CHJ

https://m.edsoo.ru/YCMWC4M3I

https://m.eds00.ru/QDCFS8UGXE

HunmuHaapudeckas TOBEPXHOCTb,
o0pa3yrolne HUIMHIPHIECKON
MOBEPXHOCTHU, OCh LIMJIMHIPUYECKOMN
MMOBEPXHOCTHU

https://m.edso0.ru/8516BBEQO7

Hunmuuap: ocHOBaHMS 1 OOKOBas
MMOBEPXHOCTh, 00pa3yollas U och;

1o ib OOKOBOH U MOTHON OBEPXHOCTH

N300paxkeHne MIINHIPA HA TIOCKOCTH.

Pa3péprka nmimnnapa. CedeHus MWIMHAPA

(TITOCKOCTHI0, MapaljIeIbHOM UiTn
MEPIEeHIUKYISPHON OCH LIMITUH/IPA)

Konnueckas moBepXHOCTh, 00pa3yromme

KOHMYECKOM IMOBCPXHOCTHU, OCb U BCPIIHNHA

KOHUYECKOU MOBEPXHOCTH

Konyc: ocHOBaHue U BepIINHA,
o0pasyromias 1 oCh; IIIOLAAb OOKOBOH U

https://m.edsoo.ru/W0JR979V9

https://m.edsoo.ru/OY MSPW10Z

https://m.edso0.ru/H64QF3E6R

https://m.edso0.ru/Q4EUBB6GT



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT

TOJTHOU MMOBCPXHOCTHU

VY ceu€HHbI KOHYC: 00pa3yolue u

9 BBICOTA; OCHOBAHHUA U OOKOBas https://m.edsoo0.ru/80VNITU20
MMOBEPXHOCTh
N300pakeHne KOHyca Ha TUIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
10 (TUTOCKOCTHIO, MapajuIeIbHON OCHOBAHHUIO, https://m.edso00.ru/0PVICKUYU
Y TUIOCKOCTBIO, MMPOXOAAIIEH uepe3
BEpIIHHY)
11 Kombmaiis Teit Bpaileniis i https://m.edso0.ru/4AVHGTY X8F
MHOTOTPaHHHKOB
MHoOrorpaHHukK, OIMCaHHbIA OKOJIO
12 cdepsl; chepa, BOUCaHHAS B https://m.edsoo.ru/RMYY1STLP
MHOTOTPaHHHK MJIM B TEJIO BPAIICHUS
13 1(;[(;);'51;:; :§H06BeMe. OcHoBHbIE CBOTCTB https://m.edso0.ru/ACENHGLOZ
14 O06bEM ImIMHIpa, KOHYCca https://m.edsoo.ru/W8TGN5Z99
15 O06BEéM mapa u wiomaas cheps https://m.eds00.ru/GTAYCMITT
[TomoOHbIE TENa B IPOCTPAHCTRE.
16 CoOoTHOIIEHUS MEXKTY TUIOIIAISIMHU https://m.edsoo.ru/4N04FYUUX
MOBEPXHOCTEH, 00BEMaMH MOAOOHBIX TEJ
17 Kourponnas pabora no remau "Texa https://m.edso0.ru/K COMHISWW
Bpamenus" u "O0bemMsl Ten"
18 BekTop Ha IJIOCKOCTH U B IIPOCTPAHCTBE https://m.edsoo.ru/AQ405SB7C
19 Clio’)keHHe ¥ BEIYMTaHHUE BEKTOPOB https://m.edsoo0.ru/PMNHTUK7G
20 YMHOK€EHNE BEKTOPA HA YUCIIO https://m.edsoo.ru/4H7PLGBI1
21 Pasnosketiite BekTopa 1o Tpé https://m.edsoo.ru/NZSOLFWN1

HCKOMIUJIaHApHBIM BEKTOPAM. HpaBI/IJ'IO



https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1

22

23

napajuiesienune1a
Pemenne 3agay, CBsI3aHHBIX C
IIPUMEHEHUEM NIPABUJI ACHCTBUH C
BEKTOPaMHU
KoopanHaTHO-BEKTOPHBIN METO IIPU
pEeLICHUU T€OMETPUYECKUX 3a1a4

https://m.edsoo.ru/73F23EPU5

https://m.edsoo.ru/BBI1139Z7U

24

[IpsimoyrosbHas cucTreMa KOOpJIUHAT B
npocrpancTse. KoopanHaTel BEKTOpA.
[Ipocreiimne 3axa4n B KOOpAUHATAX

https://m.edsoo0.ru/X9TSDNSQ3

25

26

VYron mexny Bektopamu. CKansipHoe
MIPOU3BEICHNE BEKTOPOB

Brruncnenue yrios Mexy NpssMbIMH U
TIJIOCKOCTSIMU

https://m.edsoo.ru/RPAQMBCDO

https://m.edsoo.ru/EGRV3NF84

27

Konrtponsnas padora no teme "BekTops! 1
KOOpJUHATHI B IPOCTpaHCTBE"

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpEeHue, 0600IIEHNE U
cucremaTtu3auus 3HaHuii. OCHOBHbIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
IUTAHUMETPHUH

https://m.edso0.ru/16ASE1TYU

29

[ToBTOpEeHue, 0600IIEHNE U
cucteMmarusanus 3HaHui. OCHOBHbBIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUH

https://m.edsoo.ru/VEMVY73YE

30

31

[ToBTOpEeHME, 0000IIEHNE U
cUCTeEMAaTH3alMsd 3HaHUI. 3amaun
IUTAHUMETPUHU M METOJIBI MX PEIICHHUS

[ToBTOpenue, 0600IIEHNE U
cUcTeMaTu3alus 3HaHui. 3agaqu

https://m.edsoo.ru/UF02M943T

https://m.edsoo.ru/FG4PJN2IF



https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84
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https://m.edsoo.ru/16ASE1TYU
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https://m.edsoo.ru/FG4PJN2IF

TUIAHUMETPHUU U METOJIbl UX PCHICHUA

[ToBTOpeHue, 0600IIEHNE U
cucreMatTui3anuda sgaHui. OCHOBHEBIE

32 1 https://m.eds00.ru/ZY6BYLY7W
(dburypsl, GpakTbl, TEOPEMBI Kypca
CTepEeOMETPUU

33 Wrorosast KoHTpoONbHAsE paboTa 1 https://m.edsoo.ru/\VP8CXOC4C
1 000

34 OBTOPEHHE, 00 meHI:Ie 1 1 https://m.edso0.ru/70QSTDCAP
cucreMatTui3anuda 3HaHUU

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP




IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJbHOMN 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 CTEPEOMETPHUH M CIICJACTBHS M3 HHUX MPH PEIICHUN
' TCOMETPHUYECKUX 33124
23 OnepupoBarh MOHATHAMH: TAPALICIBPHOCTE W TMEPHEHANKYISIPHOCTH
' MPSAMBIX U MJIOCKOCTEH
24 KnaccudumumpoBaTh B3aMMHOE PACIIONIOXKEHHE MPSIMBIX W TUIOCKOCTCH B
' MIPOCTPAHCTBE
OnepupoBath MOHSATUSMU: ABYTPAHHBIN YroJl, TPAaHU 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, TPABUIIBHBI MHOTOTPAHHUK
27 Pacrio3naBaTh OCHOBHBIC BHIBI MHOTOTPAaHHUKOB (THpaMuia, MPU3MA,
' MPSIMOYTOJIBHBIN TapasuieNenune, Ky0)
KnaccudpummpoBaTe  MHOTOTPaHHHUKH, BBIOMpas  OCHOBaHUS  AJis
- KIacCUpUKauy  (BBIYKJIBIE W HEBBINYKJIbIE  MHOTOTPAaHHUKH,
' MpaBWIbHbIE MHOTOTPAHHUKH, TPSMBIE M  HAKIOHHBIE IPHU3MBL,
napajuieJenuneb)
- 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 IMOBEPXHOCTEH MHOT'OI'PAaHHHMKOB
(mpu3ma, nupamuaa) ¢ IpUMEHEHUEM (OpPMYJl, BBIYUCISATh COOTHOLLEHUS
MEXIY IJIOLIAASIMU IIOBEPXHOCTEH, o0bEMaMu 0JO0HBIX

MHOI'OT'PaHHUKOB

OnepupoBaTh MOHATHSAMH: CUMMETPHsSl B IPOCTPAHCTBE, LEHTpP, OCb U

IIOCKOCTb CUMMCTPUU, HEHTP, OCh U IIIIOCKOCTh CUMMCTPUHU (pI/Il"prI

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

[IpumMensaTh reomeTpudeckue (GaxKTbl IS PEIIEHUs] CTEPEOMETPHUECKUX
3a/1a4, IpPEeIIoJaraloliuX HECKOJIbKO IIAaroB pELIEHUs, €CIU YCIOBUS
MIPUMEHEHHUS 3a/laHbl B IBHOU (hopme

[IpumensaTh mnpocTeilline MporpaMMHBIE CPEICTBA U 3JIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTCMBI ITPHU PCIICHUU CTCPCOMCTPHUYICCKUX 3a/ a4

7.19

7.20

[IpuBOIUTE MpHUMEpPBI MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B IIPUPOAE H

JKU3HHU, PACIIO3HABATDH IPOABJICHUEC 3dKOHOB I'COMCTPHUU B HCKYCCTBC

IIpuMeHATH MosTydeHHbIE 3HaHWs Ha IPAKTUKE: aHAJIM3UPOBATh peaslbHbIE
CUTyallud M NPHUMEHATH HW3YYEHHBIE IOHATHS B IIPOLIECCE IIOMCKA
pemenus MaTE€MaTHYECKH chopMyIUpPOBaHHON pOo0JIEMBI,
MOJIETTUPOBATh pealbHbIE CUTYyal[MM Ha SI3bIKE T€OMETPUH, HCCIEA0BAThH
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, MMIMHIP, KOHUYECKasi MOBEPXHOCTD,
' oOpa3ylolMe  KOHHUYECKOM  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MIOBEPXHOCTh
6.2 PacrioznaBats Tena BpaieHus (IIHHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIOCOOBI MTOTYYSHHS TEJl BPALICHUS
6.4 KnaccuduiupoBats B3auMHOE pacoiokeHue cepbl U IIOCKOCTH
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€OMETPHUYECKUX TEJl C MPUMEHEHUEM (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 QUTypbl OT PYKH U C TIPUMEHEHHUEM 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(OPMAIUIO O
6.11 NPOCTPAHCTBEHHBIX TEOMETPUYECKHX (UTYpax, IMPEACTABICHHYIO 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 KOOPAHWHATBI B IIPOCTPAHCTBE,
BCKTOp, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroa MCKAy  BCKTOpaMu, CKaJLIpHOC  MPOU3BCACHHUEC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLI

Haxomute cymMMy BEKTOPOB M INPOM3BEICHHE BEKTOpPA HA YHUCIIO, YOI
MEXIY BEKTOPaMH, CKAIIIPHOE MPOU3BEIACHUE, PACKIIAIbIBATE BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

3aaBaTh IUIOCKOCTh YPABHEHUEM B JIEKaPTOBOM CUCTEME KOOpAUHAT
Pemate npocteiiline reoMeTpuuecKHe 3aJaud  Ha IIPUMCHEHHE
BEKTOPHO-KOOPAMHATHOIO METOAA

Pemarte 3amauM Ha J0Ka3aTEIbCTBO MATEMAaTHMYECKHUX OTHOLICHHH W
HaXO0/IeHUE T€OMETPUUECKUX BEJIMUYMH MO o0pas3lam WIH alrOpUTMaM,
IPUMEHSAS  M3BECTHBIE  METOABI IIPU  PEIICHWM  CTaHJAPTHBIX
MaTeMaTU4YECKUX 3a1a4

[IpuMeHATH mpoCTEHIIME NPOTPaMMHBIE CPEICTBA M JJIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTCMEI ITPU PCHICHUN CTCPCOMECTPUICCKUX 3aa4

6.22

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

JKU3HH, PACIIO3HABATH IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpumeHsaTh TONy4YEeHHBICE 3HAHMS Ha TPAKTUKE: AaHAIW3HPOBATH
peaNbHBIE CHUTyallMM W TIPUMEHSTh HW3y4YeHHBIC TOHATHS B TIPOIECCEe
MOMCKAa pEeLICHUs] MaTeMaTHYeCKd CQOpPMYITUPOBAHHOW MPOOIEMBI,
MOJIEJIMPOBATh pealibHble CUTYAIlMU Ha SI3bIKE T€OMETPHH, HCCIEI0BATh
MOCTPOCHHBIE MOJIENIA C UCIOJIh30BAHUEM T'€OMETPUUYCCKUX TOHSATHI H
TeopeM, amnmnapara aareOpbl, pemaTh NpakTUYeCKHe 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 TMOHATHUSA cTepeoMeTpuu. Touka, HpsiMas, MIJIOCKOCTb, 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 NpsIMble B  MPOCTPAHCTBE,
MapauIeNbHOCTh TPEX MPAMBIX, MAPAIIETBHOCTh MPSIMOM M TUIOCKOCTH. YTJbI C
COHANpPABJICHHBIMH CTOPOHAMH, YIOJ MEXKJIy MpSAMBIMH B IPOCTPAHCTBE.
[TapamienbHOCT IIIOCKOCTEW: MapalIe/IbHbIEC INIOCKOCTH, CBOMCTBA INapajlICIbHbBIX
miockocteit. [Ipocrteitmme mpocTpaHCcTBeHHBIE (DUTYpPHI HAa IUIOCKOCTH: TETPadp,

KyO, apajuiesienunes, NoCTPOCHUEe CeUeHUN

IlepneHIUKYISIpHOCTh MNPSAMOM M IUIOCKOCTU: TEPHNEHAMUKYJISPHBIE NpPsSMbIE B
IIPOCTPAHCTBE, IPAMBIE IApaJUICIbHbIE U NIEPICHAUKYIISPHBIE K INIOCKOCTH, TPU3HAK
NEPNEHIUKYJIAPHOCTH IIPSIMON U INIOCKOCTH, TEOPEMA O MPAMOM MEPIEHAUKYIIAPHON
IUDIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJl MEXAYy MNpSIMOM M IUIOCKOCTBIO,
JIBYI'PaHHBIA yrOJI, JIMHEHHBIM Yroja JAByrpaHHoro yria. lleprneHaukynsp wu
HAKJIOHHBIE: PACCTOSIHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSIHUE OT NPAMOM 0
IUIOCKOCTH, MPOEKIUS (PUrypsl HAa IUIOCKOCTh. [leprneHauKyIsipHOCTh MIOCKOCTEH:
MpU3HAK  MEPHEHAUKYIIPHOCTH  JBYX  IUlockocte. Teopema o  Tpéx
NEPIIEHIUKYIIApax

ITonsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHMKA, BBIINYKIBIE H
HEBBIMYKJIbIE MHOTOTPAaHHMKHM, pa3BEPTKa MHoOrorpaHHuka. llpmsma: n-yrompHas
npu3Ma, TPaHU UM OCHOBAHHUS NPU3MBI, NpsMas U HAKIOHHAs MPHU3MbI, OOKOBas U
ITOJIHAsI TOBEPXHOCTH Npu3Mbl. [lapamienenumnen, NpsMOyroiabHbIN NapalIeIenuIe]
u ero coiictsa. [lupamuna: N-yrojapHas nupamuaa, rpaHd U OCHOBAHUE MTUPAMMIBI,
OOKOBasl M MOJIHAsl MOBEPXHOCTh MUPAMUJbI, IPABUIbHASA U yCEUEHHAs MUpaMHa.

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



7.5

IIPAaBWJIBHOTO MHOTOTpaHHMKA, IpaBWIbHAs NpU3Ma U IpaBWIbHAs NHpPaMHUAA,
MpaBWJIbHAs TPEYrojibHAs MUpaMHIa U MPaBHIbHBIN TeTpasap, kyo. [IpencraBnenue
O MpaBWIBHBIX MHOTOTPaHHUKAX: OKTa’Jp, AOAEKa’aAp M ukocadapyrue CeueHus
NPU3MBI ¥ TUPAMHUJIBI

CumMeTrpusi B TPOCTPAHCTBE: CUMMETpPUS OTHOCHUTENBHO TOYKH, MPSIMOH,
IUIOCKOCTH. DJIEMEHTHl CUMMETPUM B NIUPAMMJIaX, apauleeune1ax, IpaBUIbHbBIX

MHOI'OI'paHHHUKax

7.6

7.7

Brruucnenune >1eMEHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yriel [lmomrans
OOKOBOIl TIOBEpXHOCTHM U TIOJIHOM TIOBEPXHOCTH TMPSAMOM MPHU3MBI, IUIOMIA/b
OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMOW mpu3Mebl. [1momane 60koBoi
MOBEPXHOCTH W TIOBEPXHOCTH NPABWIBHOM MNHpaMUJIbl, T€OpemMa O ILJIOIIAx

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

[Tono6uble Tena B mpocTpancTBe. COOTHOIICHUS MEXAY IJIOLIAASIMU IOBEPXHOCTEH,

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
[JTHHPUYECKON MOBEPXHOCTH. LIMAMHIpP: OCHOBaHMSA W OOKOBas MOBEPXHOCTD,
o0pa3yrotas U 0Ch, TUIOMIA[b OOKOBOH H MOJIHOHN MTOBEPXHOCTH

Konnueckasi moBEpXHOCTh, 00pa3yIOIIHe KOHMYSCKON TTOBEPXHOCTH, OCh U BEPIIIMHA
KOHUYECKOW moBepxHOCTH. KOHYyC: OCHOBaHME W BepliiMHA, o0Opasyomas u OcCh,
Iomaas> OOKOBOM W TMOJHOW MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pasyloliue u
BbICOTA, OCHOBaHUA U OOKOBas IMOBCPXHOCTH

Codepa u miap: HeHTp, paguyc, AMaMeTp, IIOIMaab MOBEpXHOCTH cdepbl. B3anmuoe
pacrnosioxkeHne cepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, MIomanb

cepsl

6.4

6.5

6.6

N3o0pakeHue Ten BpalieHus: Ha TWIOCKOCTH. Pa3BEépTka HUIMHIpA U KOHYCA
KomOuHammu Ten BpalleHuss U MHOTOIPAaHHHKOB. MHOT'OIpaHHHK, ONUCAHHBIN
okoJo chepsl, chepa, BMcaHHas B MHOTOTPAHHUK, WM TEJIO BpallleHus

[TonsitTue 06 06vEMe. OcHOBHBIE cBOWcTBA 00BEMOB Ten. Teopema 00 00BEME

OpsAMOYIOJIBHOTO IIapajuiCjicnuiicia W CICACTBUA U3 He€. OO0BEM OUJIUHApPA,

koHyca. O0bEM mapa u mwiomaab chepol



6.7

6.8

6.9

6.10

[TogoOubie Tema B mpocrpaHcTBe. COOTHOLIEHUS  MEXKAY  IUIOLIAISMU

MMOBEPXHOCTEH, 00bEMaMH MOIOOHBIX TEIl

Ceuenus uunuHapa (MapauiebHO W TMEPHEHIUKYISIPHO OCH), CEUCHUS KOHYyCa

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

BGKTOp Ha IINIOCKOCTH W B HPOCTPAHCTBC. CnoxeHue W BBIYUTAHUE BCKTOPOB.
YMHOXKEHUE BEKTOpa Ha uucio. Pa3noxkeHue BEeKTOpa Mo TPEM HEKOMIUIAaHAPHBIM
BektopaM. [lpaBuno mapamienenunena. 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 NPSIMBIMU U IUIOCKOCTSIMH.

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, popMyny bepHymin, koMOMHaTOpHbIE (HDaKTHI U POPMYIIBL;
OLIEHMBATh BEPOSITHOCTH pEAJTbHBIX COOBITHI; YMEHHME OIEepUpPOBATH
MOHATUAMM: CiydailHass BEJIMYMHA, PpacCIpeleleHUe BEpPOSTHOCTEM,
MaTEMaTHUYECKOE OKMJAaHHWE, OUCHEPCHA M CTaHIAPTHOE OTKIOHEHHE
CllyyailHOH BeNWYMHBI, (QYHKLIHUU paclpelesieHuss U  IUIOTHOCTU
PaBHOMEPHOI0, IOKA3aTEJIbHOTO W HOPMAaJbHOTO  PpaCIpEEICHUN;
YMEHHE MCHOJIb30BaTh CBOICTBA M3YYEHHBIX pacHpelesIeHui Juis
peleHusl 3agay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOABI BBHIOOPOYHBIX MCCIIEOBAHUH; YMEHHE TPHUBOIAUTH MPUMEPHI
IPOSIBIIEHUS 3aKOHA OOJIBIIMX YKMCEI B NPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHHE ONEPUPOBAThH MOHATUSAMU: COUYETAHUE, IEPECTAHOBKA,
YHUCIO COYETaHMH, YHCIO TepecTaHOBOK; OmHOM HbloTOHA; ymeHHe
MPUMEHAITh KOMOMHATOPHBIE (PaKTHI M PACCYKACHHS IS PEIICHHS 3a]1a4;
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 YIoJ, CKPELIUBAIOIIMECS IIPSIMBIC,
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 MEXAY IUIOCKOCTSMH; YMEHHUE HUCIIOIb30BATh IIPH
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 omnepupoBaTh MOHATUSAMU: IUIOLIAAb (PUryphl, 00BEM (UTYPBHL,
MHOT'OI'PaHHMK, MPABUIbHBIA MHOTOTPAHHUK, CEYEHHE MHOIOIpaHHMKA,
Ky0, mapajuieNienunen, Npu3Ma, NUpaMuia, (Gurypa W MOBEPXHOCTh
BpallleHHs, LUWIMHAP, KOHYC, map, cdepa, Iiomaas chepsl, MIomanb
MOBEPXHOCTH MHPaMM[bI, TPU3MBI, KOHyca, IMINWHApa, 00BEM KyoOa,

MPSMOYTOJIBHOTO Mapajuiefienuneaa, MUPaMuabl, TPU3MbI, UIUHIpA,




KOHYycCa, I1apa, pa3BEpTKa MOBEPXHOCTH, CEYCHUS KOHyCa W IMIUHIpA,
napajulellbHble OCH WM OCHOBaHMIO, CEYEHHE Iapa, IUIOCKOCTb,
Kacatomascss cdepsl, IUIMHIPA, KOHYCa; yYMEHHE CTPOHUTH CEeueHHE
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 OIMpPENEIICHUS] U3Y9aeMbIX (DUTYp, BBLABUTATh THITOTE3BI
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 OomnepupoBaTh TMOHSATHSIMM: JBH)KEHHE B IPOCTPAHCTBE,
napajuieNIbHbIi MEPeHOC, CUMMETPHs Ha IUIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue 10a00us, NOAOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHbIE U MOJOOHBIE (PUTYpHI, B TOM 4YHCJE B MPHUPOJE,
HCKYCCTBE, apXWUTEKTyp€; HCIOJb30BaTh I'€OMETPUYECKUE OTHOILEHUS
IOpU PpELICeHUU 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),
UCMONb3Yysl HU3Yy4eHHbIE (DOPMYJBl M METOABI, B TOM YHCIE: IUIOMIAMb
MOBEPXHOCTU MHUPAMHIBI, IPU3MBI, KOHYCA, IWIMHAPA, IUIOMAab chepsl;
00bEM Ky0a, MpSIMOYTOJILHOTO MapajuieNienuIesa, TUpaMuIbl, MTPU3MBL,
IWIMHApPA, KOHYCa, Iapa; YMEHHE HAXOIUTh OTHOIIEHHE OO0BEMOB

MoTI00HBIX (huryp

YMeHue onepupoBaTh NOHATUSIMU: NPSAMOYTOJIbHAS CUCTEMAa KOOPAMHAT,
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
MPEIMETOB

YMeHue BBIOMpATh TOAXOMSAIIMA METOA JUIsl PEIICHHS 3aJauu;
MOHUMAHUE 3HAYUMOCTH MAaTeMaTUKU B UW3YYEHUU MPUPOJHBIX U
OOIIIECTBEHHBIX  MPOIECCOB W  SIBJICHWUH; YMEHHE pPacro3HaBaTh

MMPOABJICHUC 3dKOHOB MATCMATHUKHU B HCKYCCTBC, YMCHHC IIPUBOIAUTH



IIPpUMEPBl  MAaTEMaTUYECKMX OTKPBITUH POCCHUHCKOM H  MHUPOBOU

MaTeMaTUYECKON HAyKH



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

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

Kon
1 Yucna v BIYUCICHUS
11 Hatypasnbnble u nensie uncia. [Ipu3Haku qeIuMOCTH LEbIX Ynce
1 Pammonaneubie  umucina. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOHM, TMPOIICHTHI,
' OecKOHEYHbIE IEPUOINUECKHE IPOooH
13 Apudmerndeckuii KOpeHb HaTypaidbHOW ctemneHu. [leficTBus ¢ apudMeTHIeCKUMHU
' 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 Matpuia cucTeMsl JIMHEWHBIX ypaBHEHUN. OnpeaennTenb MaTpHULIbl



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 [IpoMeXyTKH  3HAKOTMOCTOSHCTBA.  [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, CIIOCOOKI 3aJaHHM ITOCJIEN0BATEIFHOCTEHN
3.8 Apudmernueckas u reomeTpudeckas nporpeccur. @opmyia ClI0XXHBIX MPOLIEHTOB
4 Hauana maTemMaTHueckoro aHaimsa
4.1 [IpousBonnas ¢pyukuuu. [IpousBoiHbIe 371€MEHTAPHBIX (YHKIIHMHA
[Ipumenenne mNPOU3BOAHOM K MCCIENOBAaHUIO (YHKIMH HAa MOHOTOHHOCTH H
4.2 skcTpeMyMbl. HaxokneHne HanOoNbIIero 1 HaMMEHbIIEro 3HaYeHHUs (YHKLIHU Ha
OTpe3Ke
4.3 [TepBoobpa3nas. MaTerpan
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

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET






