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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
WHTYUTUBHOTO MO3HAHUSA, U OMPEACIEHHBIM 00pa30oM OpraHU30BaHHasi paboTa HaJl
HUMH, YTO CIIOCOOCTBYIOT PAa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAaHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JaJIbHEUIIIEMY U3YyUYECHUIO MTPEIMETA.

[Ipennourenue oTnaércsi HArsAIHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh MPEIMETHO-
IIPAKTUYECKON JESITENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX ITPEICTABICHUN Y
y4almxcsi B KypCc€ CTEPEOMETPUM MPOBOAUTCA 3a CUET pEUIEeHUs 3aJad Ha
CO3JaHME€  TPOCTPAHCTBEHHBIX O0pa3oB U  3a7ad HAa  ONEpPUPOBAHUE
MPOCTPaHCTBEHHbIMU o0Opazamu. Coznanue oOpa3a TPOBOJUTCS C OMOPOM Ha
HarJISIAHOCTh, a OINEpPUpPOBAHHE OOpa3oM — B YCJIOBUAX OTBJIICUCHUS OT
HarJISIAHOCTH, MBICIIEHHOTO U3BMEHEHHUS €r0 UCXOITHOTO COJIEPAKAHUS.

OcHoOBHBIE cozepikaTelibHble TUHUU Kypca «I'eomerpun» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble U MIOCKOCTH B MIPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTopbl 1 KOOPJMHATHI B IPOCTPAHCTBE». DOPMUPOBAHKE JTOTUUECKUX YMEHUMN
pacrpenensieTcs He TOJbKO IO COAEPKATENbHBIM JIMHUSIM, HO M 1O TrojaMm
oOy4eHHUs Ha YPOBHE CPEIHETr0 00IIero 00pa3oBaHus.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pPE3yibTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHpeAci€éHHbBIM MO ToJaM OO0ydYeHWUS,
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 CHUCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOyYAIOMIMXCS, PACIIUPSS U
yriyossis e€, o0pasys MpoYHble MHO>KECTBEHHbBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun otBoauTcs 2 4yaca B Heaemo B 10 knacce u 1 yac B
Hezemo B 11 kiacce, Bcero 3a JiBa roga ooyuenus - 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 CIICACTBUS U3 HUX.

B3anMHOE pacnosioKeHue TMpsSMBIX B IMPOCTPAHCTBE: IEPECEKAIOLINECs,
napajuyieJibHble M CKpeluBaromuecs npsMmeie. [lapamiensHOCTs NOPSMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
MAPAIIENBHOCTh TPEX MPSIMBIX; NAPAIUICIBHOCTh NMPSIMOU Y IIJIOCKOCTHU. YTJbI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YrOJd MEXAY MPSAMBIMH B IPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEMN: rapaieabHble IJIOCKOCTH; CBOMCTBA
napajjiebHbIX TUiockocTel. [lpocreifive mnpocTpaHcTBeHHbIE (UTYypBl Ha
IUIOCKOCTH: TETPa’Ap, KyO, MapajuiesenuIe]; HOCTPOEHUE CEUEHHI.

IlepneHAUKYISAPHOCTD NPSIMOM U IUIOCKOCTU: NEPIECHANKYJIIIPHBIE MPSIMBIC B
MPOCTPAHCTBE, MPSAMBIE MapajuIebHBIE W TNEPHNCHAUKYJSAPHBbIE K IUIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOopeMa O NpsSMOu
MEPIEHANKYJISIPHON TIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YTOJ MEXIY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YrOJl, JIMHEWHBIM yroJl JBYTPAHHOTO  yIJia.
[leprieHIUKYISp W HAKIIOHHBIE: PACCTOSTHUE OT TOYKH 10 TIOCKOCTH, PACCTOSTHUE
OT MNpAMOM 10  TUIOCKOCTH,  TPOEKUUst  (GUTypbl  Ha  IJIOCKOCTb.
[lepnieHAUKYNSPHOCTh  IUIOCKOCTEM: NPU3HAK  MEPIEHAUKYJSIPHOCTA  JABYX
IJI0CKOCTEN. TeopeMa o TpEX NMepHeHAuKyIspax.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTpaHHUKA, 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
napajuiesenunes; u ero cpoucrsa. [lupamupa: N-yroinpHas nupamuja, 'paHd U
OCHOBaHHWE MUPAMUJIbI; OOKOBAs U MOJIHASI TOBEPXHOCTh MTUPAMU/IbI; TPABUIIbHAS U
yCeu€HHas MNUpaMuia. ODJEMEHTbl TpuU3Mbl W nupamujbl. [IpaBunbHbIE
MHOTOI'PaHHUKHU: TOHSATHE NMPABWJIBHOIO MHOIOTPAHHUKA; MPaBUJIbHAS IPU3MA U
IIpaBUWJIbHAS IHPAMUJA; [PaBWIbHAsg TPEYTOJbHAsA NUPAMUIA W IPABUIBHBIN
TeTpadp; KyO. IlpencraBieHne o mpaBUIIBHBIX MHOTOTPaHHUKAX: OKTadp,
noaeKadap v ukocadap. CeueHns Npu3Mbl U TUPAMHUJIBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSAMOWM,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMHAAX, NapajuieJenurenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



BbluncneHue 3J€MEHTOB MHOTOTPAaHHUKOB: péOpa, AuaroHaiv, YTJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOJIHOW TOBEPXHOCTH TPSIMOU IPHU3MBI,
IJIOIAJh OCHOBAaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTH NPSIMOM MPHU3MBL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH NPABUIBHOM MUPaMUBbI,
TeopemMa O Iulomanu yceuéHHoM mnupamuabl. [lonsitue 06 o00bEMe. OOBEM
MUPaAMU/JIbI, TPU3MBL.

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

11 KJIACC

Tena Bpamenust

[nnuHapuyeckas IIOBEPXHOCTB, oOpasyroiue IUJIMHIPUYIECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [lunuHap: oOcCHOBaHUA 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, IUIOMaJb OOKOBOM W TMOJHON 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.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
NpSIMOYTOJILHOTO Tapajuienenunena v ciaeAactBus u3 He€. OObEM HWIMHJpPA,
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(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 JOCTIDKCHUN B JPYrUX HayKaxX, TEXHOJOTHAX, cdepax
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 JIMIHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUHUBOTO OYIYIIETO.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKIIOYAs 3CTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3az7ay, peleHn, paccyXICHUN;
BOCIPUUMUYHUBOCTHIO K MATEMAaTUYECKUM aCleKTaM Pa3JInuyHbIX 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); (bu3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-030POBUTEIBHOM
JEATENBHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYyay, OCO3HAHWEM IICHHOCTH TPYAOTIOOHS; MHTEPECOM K
pasmuuHbIM  cepam  TPOPECCHOHATBHOW  JIEATCIIBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M € TMPHIOKCHUSIMH, 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 MPAKTUYECKHX 3a/1a4 MAaTEMAaTUYECKON HAIIPABICHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYECKON KyJIbTyphl, IMOHUMAHHUEM BIUSHUS
COIMAITEHO-?)KOHOMHYECKHUX TIPOIECCOB HA COCTOSHUE MPUPOTHON M COIUATHLHOM
Cpelbl, OCO3HaHWEM TJI00ATBLHOTO XapakTepa HSKOJIOTHYECKHUX MpoOjeMm;
OpHEHTalMell Ha TMPUMEHEHHE MaTeMAaTHYeCKHX 3HAHWM JUIsl perieHus 3a1ad B
00JaCTH OKpYy’Karomlell cpebl, IUIAHUPOBAHUS TMOCTYNKOB M OIEHKH UX
BO3MOYHBIX MOCJIEJICTBUM JIJIsl OKPYXKAIOLEH 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 DPA3BUTHUS I[MBWIM3AIMW; OBJAJACHHEM S3BIKOM
MaTEeMaTUKH W MaTEeMaTHYECKON KyJIbTYpOH KakK CPEJACTBOM TO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATh MPOCKTHYIO M HCCIEIAOBATEIbCKYIO JESTEIbHOCTh
WHMBUYyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHMS MPOTPaMMbl Y4E€OHOTO MpeaMeTa
«MaremaTtuka» XapaKTEepU3yTCs OBJIAICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUSHIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YIIMUSHBIMU OetlCMEUAMU.

1)  Vuueepcanrvnvie  nosmasamenvhvle — Oelicmeus, — 00eCneuU8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYJCamweeo  Mupa;  npumeHeHue  J102UHeCKUXx,

uccne008amenbCKux onepayull, ymeHuu pabomams ¢ ungopmayueti).

Bba3oBble Jijoruueckue 1ecTBHA:

e BBIBIIATH U XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKUX
O00BEKTOB, TMOHATUH, OTHOUICHUH MEXIY IOHATHUAMH, (OPMYITHUPOBATH
OTIpeNeNCHUs]  TOHSATUW; YCTaHABIMBATh CYIICCTBEHHBIM  TMPHU3HAK
KJaccu(uKanyyu, OCHOBAaHWS JIsi OOOOIIEHUS M CpPAaBHEHHUS, KPUTECPUU
IPOBOJIUMOTO aHAIHN3a;

e BOCIPUHUMATH, (QOPMYIHpPOBATE U  MPEOOPA3OBBHIBATH  CYKICHUS:
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
MIPOTHUBOPEUHNIL;

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

e TPOBOJUTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBA MaTEeMaTHYECKUX
YTBEPKJICHUH (TPSMBIE U OT MMPOTUBHOTO), BRICTPAUBATH 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
CaMOCTOSATEILHO BBIICTICHHBIX KPUTESPHUEB).

Ba3oBble ncciienoBarejbcKkye 1eCTBUA:

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 IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEl MaTeMaTHu4ecKOoro
0o0BeKTa, SBJICHHS, TPOIECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SABJICHUSIMU, POLECCAMU;

e  CaMOCTOSITEIBHO (POPMYJIHUPOBATH OOOOIIEHUS U BBIBOJBI MO 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 HWH(POpPMAIMIO W3  HWCTOYHHUKOB  PA3jIUYHBIX  THUIIOB,
aHAM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH WH(OpMAITHIO
Pa3TUYIHBIX BUIOB M (OPM MPEACTABICHHS;

e CTPYKTypHpOBaATh WH(MOPMAITUIO, TIPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WJLTIOCTPUPOBATH Tpaduuecky;

e OIICHUBATH HaJEKHOCTD uHpopMauu o CaMOCTOSATEIBLHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.

2)  VHusepcanvhvle  KOMMYHUKAMUGHbBlE  Oelicmeus,  00ecnevusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYAIOUWUXCHL.

Oo1enue:



BOCIIPUHUMAaTh M  (QOPMYJIHMpPOBaTh 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, KOMMEHTHPOBATh IMOJYYEHHbIN pe3yJIbTarT;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI 110 CYIIECTBY O0CYKIAEMON TEMBI,
poOJIeMBbI, pelIaeMoi 3aJ1a4M, BbICKa3bIBATh MU, HAIIEJICHHBIEC HA MIOUCK
pELIEHMs; COIMOCTaBISATh CBOM CYXIECHHUS C CYXICHHSIMHU JPYTHX
YY4aCTHUKOB JHaliora, OOHapyXUBaTh Pa3MdyHe U CXOJCTBO MO3UIIMIA; B
KOPPEKTHOH popme popMyIupoBaTh pa3HOIIacus, CBOU BO3PAXKEHNUS;
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 MHEHHUS HECKOIBKUX JTIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIC); BBHIMOIHITH CBOIO YacTh pabOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH 4WIEHAMH KOMAaH/IbI;
OIICHWBATh KAa4E€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvuvie  pecynamuenvie  Oelicmeusl, obecneuusarom

G opmuposanue cMbICI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJIATH IUIAH, AJITOPUTM 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 JIECHUCTBUU W MBICIUTENBHBIX MPOLECCOB, UX PE3yIbTATOB,;
BIIAJICTh CIOCOOaMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIpolecca u
pe3yibTaTa pelieHusl MaTEMaTUYEeCKOM 3a71auu;

NPEIBUAETh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh MpPH PEIICHUU
3a7a4M, BHOCUTHb KOPPEKTHBBI B [ICITEIBHOCTH HA OCHOBE HOBBIX
00CTOSATENBCTB, JAHHBIX, HAMJICHHBIX OITMOOK, BBISBICHHBIX TPYTHOCTEH;



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 MOHATUAMHA: TOUYKA, PAMas, IIIOCKOCTb.

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

OnepupoBaTh NOHATUSAMMU: NMAPAIIIENBHOCTD U NEPIEHAUKYIIAPHOCTD MPSIMBIX
U IUIOCKOCTEH.

KnaccuduuupoBaTh B3aUMHOE pacIoOIOKEHHUE MPSMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE.

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

OnepupoBaTh NOHATHUSAMU: MHOTOI'PDAHHHMK, BBIIYKJIBI M HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTbI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

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

KnaccupumnupoBatp ~ MHOTOTpaHHHMKH,  BBIOMpass ~ OCHOBaHHS  AJiA
KJacCu(pUKaluu (BBINYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHUKH; MPaBUJIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBbI, TIApAJJICIIETIUIIE IbI).

OnepupoBaTh NOHATUAMU: CEKyLIas IJIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.

OOBSICHATH NPUHLIMUIIBI TOCTPOEHUS CEYEHUH, UCTIOJIb3YS METOJ] CJIEIOB.

Crpoutrb ceyeHUss MHOTOIPAaHHHUKOB METOJOM  CJIEAOB, BBIIOJHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYp: BUJ
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 PACCTOSHHUU MEXITY ABYMS
TOYKaMHM, OT TOYKM JO IPAMOH, 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  MEXIY
CKPEIIMBAIOIIUMHACA MNPAMBIMHA, MEXIYy MNPSIMOA M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IByTPAHHBIX YTJIOB.



Boruncisatb 00bEMBI U TIIOLIAAM TOBEPXHOCTEH MHOTIOTPAHHUKOB (TpHU3Ma,
nupaMuja) ¢ MpuMeHEeHHeM (OpMys; BBIYHCIATH COOTHOIICHHS  MEXIY
IUIOIIA/IIMU TOBEPXHOCTEH, 00bEMAMHU 1TOT00HBIX MHOTOI'PAaHHUKOB.

OmnepupoBaTh MOHATUSIMU: CUMMETPHUsS B NPOCTPAHCTBE; LEHTP, OCh U
IJI0CKOCTh CHMMETPHUH; LIEHTP, OCh U MJIOCKOCTh CUMMETPHUH (PUTYPBHI.

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

[TpumensaTy reomerpuyeckue (aKTbl Ui PEUICHUS CTePEeOMETPUUYECKUX
3aja4, MPEANOIaraoluX HECKOJIbKO 1IaroB PELIEHUs], €CJIU YCIOBUS NPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpumeHsATh mpocTEWlline MNpPOrpaMMHBIE  CPEICTBAa U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKUX 3a/1a4.

[TpuBoauTE HpUMEpPbl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IpPUpOJE H
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB F€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MONy4YEHHBbIE 3HAHUS Ha MPAKTHKE: aHAJIU3UPOBATh pPEaAJIbHbBIE
CUTyallUM W TPHUMEHSATh HM3YyYEHHBIE IOHATHS B IPOLIECCE ITOMCKA PELICHHUS
MaTeMaTHYecKu C(HOPMYIMPOBAaHHONW NPOOJIEMbl, MOJEIUPOBATh pEaJbHbIC
CUTyallUM Ha S3BIKE TIE€OMETPUH, HCCIEA0BaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATUI U TEOpEM, anmnapara ajireopsl; pemarb
MPaKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAXOKIEHUEM F€OMETPUUYECKUX BETUUHH.

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 MOHATHUAMHU: IIAPOBON CETMEHT, OCHOBaHUE CErMEHTa, BHICOTA
CETMEHTA; IapOBOM 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, BNHCAHHASS B MHOTOTPAHHUK WIH TeEIO
BpaIcHUs.

BbIYUCIATh COOTHOIICHUSI MEXY IUIOMIAASMU MOBEPXHOCTEH U 00BbEMaMU
MOTO0HBIX TEJL.



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

BrIoHATh (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
YMHOXEHHUSI BEKTOpa Ha YUCJI0, OOBSICHATH, KAKHMU CBOMCTBAMH OHM 00J1aJaloT.

IIpuMeHATh ITpaBUiI0 Napajuleeuneaa.

OnepupoBaTh MOHATHSMHU: JICKAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJAWHATBHI BEKTOPA, YIrOJ MEXIY
BEKTOpPaMHM, CKaJISIpHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHbBIE
BEKTOPBI.

Haxomuts cymMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHUCIIO, YTOJ MEXKITY
BEKTOpaMHM, CKaJISIPHOEC TPOU3BEACHHE, PAaCKIaJbIBaTh BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOpPaM.

3azaBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpuMensaTy reoMerpuueckue ¢akThl IS PEHIeHUs] CTePEeOMETPUUYECKHUX
3a/1a4, MPEANOJararouXx HECKOJIBKO IIaroB PEIICHUs, €CIIA YCIOBUS PUMEHEHUS
3aJlaHbl B SIBHOU (hopMme.

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

Pemate 3amaum Ha J0KAa3aTeILCTBO MAaTEMATHUECKWX OTHOIIEHUU W
HaXO0XJICHHE FTeOMETPUUECKUX BEJIMYMH MO 00pa3liaM Wi aaropuTMaM, IpUMEHss
M3BECTHBIE METObI ITPY PEIIEHUN CTAHAAPTHBIX MATEMATHUECKHUX 3a/1a4.

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

[IpuBOANTE TpUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HU, PACTIO3HABATH MPOSIBIICHUE 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
CUTyallud Ha S3bIKE TE€OMETPHUM, MCCIEIOBaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, allliapara ajareopbl; penaTh
MIPAKTUYECKHUE 3a/1a4H, CBA3aHHBIC C HAXO0XKICHUEM T€OMETPUUECCKUX BEIIMYHUH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KUIIACC
HaumenoBanue paznena  [KomuuecTBo OcHOBHOE cofepKaHue OCHOBHBIE BUIbI JEATEIBHOCTH
(Temnl) Kypca 4acoB oOyyJarouuxcs
BBeneHne B cTepeoMeETpHIO 10 OCHOBHBIE NIOHATHUS CTEPEOMETPHUN: AKTYaIu3upoBaTh (haKkThl

TOYKa, MpsMasi, TIIOCKOCTb,
npocTpaHcTBO. [IpaBuna n3o0paxxenus
Ha PUCYHKaX: U300paKeHUS
TTOCKOCTEH, MapajlIeTbHBIX MPSIMBIX
(0Tpe3KOoB), cepeMHbI OTPE3Ka.
[TonsTus: nepecekaromuecs
TUIOCKOCTH, TIEPECEKAIOIINECs psiMast
U TUIOCKOCTb.

3HAaKOMCTBO C MHOTOI'PAHHUKAMU,
n300paxxeHre MHOTOTPaHHUKOB

Ha PUCYHKaX, Ha POEKIIMOHHBIX
yeprexkax. HauanpHble cBeeHUS

0 KyOe U mupamMujie, uX pa3BepTKu

u Mozenu. Ce4eHusi MHOTOTPaHHUKOB.
[Tonsatue 00 akCHOMaTHYECKOM
MIOCTPOCHUU CTEPEOMETPHUH: aKCUOMBI
CTEPEOMETPHUH U CIICJICTBUS U3 HAX

U METO/Ibl TUIAHUMETPHH,
peJIeBaHTHBIE TEME.

Hoay4yaTs npeacraBieHus

O MPOCTPAHCTBEHHBIX

durypax, pazouparpb

MPOCTEUIITNE MTPaBUIIa U300 PAKESHHUS
ATUX GUTyp.

N300paxkaTh NpsSMYIO U INIOCKOCTh
Ha PUCYHKE.

PacnosHaBaTh MHOTOIpaHHUKY,
nupamuy, Ky0, Ha3bIBaTh UX
DJIEMEHTHI.

JeaaTh pucyHOK Ky0a, mupaMu/ibl,
HaxOJUTh OMHUOKU B HEBEPHBIX
HU300pKECHUSIX.

3HAKOMHUTBLCA C CCUCHUIMMU,
C METOAOM CJICOO0B,; UCIIOJIB30BAaTh

I IIOCTPOCHUA CCUCHUA MCTOO
CJICAOB, KPATKO 3allMChIBATDh IIaru
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MOCTPOEHUS CEUCHUSI.
Pacno3naBath BUJI ceueHUs

¥ OTHOIIICHUH, B KOTOPHIX CEUCHUE
nenuT pedpa ky0a, HaXOIUTh ILJIOIIA/Ib
CCUCHHSI.

HUcnoan3oBarh nogodue

MIPY PEIICHUH 33714 Ha IOCTPOSHUE
CEUYCHUM.

3HAKOMHUTBCSI C aAKCHOMATHIECKUM
MOCTPOEHUEM CTEPEOMETPHH,

C aKCHOMaMHU CTEPEOMETPHH

U CJICJICTBUSIMHU U3 HUX.
NimocTpupoBaTh aKCUOMBI
PUCYHKaMHU U TIPUMEPAMHU

U3 OKpYKaroller 00CTaHOBKHU

[IpsiMbIE U TIIOCKOCTH

B IIPOCTPAHCTBE.
[TapajuiennbHOCTH NPSAMBIX
U IJIOCKOCTEN

12

B3auMHOe pacnonoxeHue npsimbIx
B [IPOCTPAHCTBE: MEPECEKAIOITUECS,
NapajuieNIbHbIE U CKPEIINBAOIINECS
psiMBbIE.

[TapannenbHOCTh NPSIMBIX

Y TJIOCKOCTEU B IIPOCTPAHCTBE:
napajuielibHbIE MPSIMbIC

B IPOCTPAHCTBE; MapaJuIeIbHOCTh
TpEX MPSAMBIX; NAPATUIETbHOCTD
IPSAMOM Y IIOCKOCTHU. Y TJIBI

AKTYaJau3upoBaTh (PaKThl U METObI
IUIAHUMETPHH, PEIIEBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTUH.

Ilepe4uncasiTb BO3MOXKHBIE CIIOCOObI
PacoJIOKEHUS ABYX IIPSIMBIX

B IPOCTPAHCTBE, WILTFOCTPUPOBATH UX
Ha IpUMeEpax.

/laBaTh onpejaeieHue
CKPELIMBAIOLINXCS MPSAMBIX,
dbopmyIHpoBaTh MPU3HAK
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C COHAIIPABIICHHBIMU CTOPOHAMU; YTOJI
MEXKy TIPSIMBIMHU B IPOCTPAHCTBE.
[TapannenbHOCTH TIIIOCKOCTEM:
napayieIbHbIE TIIIOCKOCTH; CBOMCTBA
MapayIeIbHbIX TIOCKOCTEN.
[Ipocreimme npoCcTpaHCTBEHHBIE
burypsl Ha IMJIOCKOCTU: TETpa’Ap, KyO,
MApAUICJIEIIUIIE]T;, TOCTPOCHUE
CEUYCHUU

CKPEIMBAOIIUXCS MPSAMBIX
Y IPUMEHSTH €0 MPU PEIICHUN
3a1a4.

Pacno3naBath npu3my, Ha3bIBaTh €€
DJIEMEHTBI.

CTpouTh CEeUEeHUS TPU3MBI

Ha F'OTOBBIX YEPTEkKAX.
IlepeuncasiTb BO3MOXKHBIE CIOCOOBI
B3aMMHOT'0 PACTOJIOKEHUS MPIMOU
Y TIJIOCKOCTHU B MPOCTPAHCTBE,
IIPUBOJIUTH COOTBETCTBYIOIINE
IIPUMEPHI U3 PEATTbHON KU3HHU.
JlaBaTh onpeaeJieHue
NapaJuIEIbHOCTH ITPAMOMN

Y IIJIOCKOCTH.

DopMyIMPOBATH NPU3HAK
MapaJuIEIbHOCTH MPSAMOU

Y IUNIOCKOCTH, YTBEPKICHHE O IIPSAMOU
[epecedeHus IByX IIOCKOCTEM,
MPOXOAIIUX YEPE3 MapajliesIbHbIE
MpsIMBIE.

Pemars nmpaktrdeckue 3agauu

Ha IIOCTPOCHUE CEUCHUH
MHOT'OTPaHHHKA.

OO0BSICHATH ClTy4an B3aUMHOTO
PaCIIOJIOKEHUS TIIOCKOCTEN.
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JlaBaTh onpeaeseHue apajuieIbHbIX
IJIOCKOCTEW; PUBOJUTH IPUMEPHI
W3 PEATBHOM )KU3HU U OKPYIKAIOIIEH
00CTaHOBKH, WJUTIOCTPUPYIOLLIKE
[IapaJuIeIbBHOCTh INIOCKOCTEM.
Hcnoab3oBaTh NpU3HAK
MIapaJuIeIbBHOCTH JIBYX INTIOCKOCTEM,
CBOMCTBA NapaJUIEIbHBIX INIOCKOCTEN
IIPU PEIICHUU 33/1a4 Ha IOCTPOEHUE.
OOBACHATD, UTO HA3LIBACTCS
napasuielIbHbIM IPOEKTUPOBAHUEM

Y KaK BBITIOJIHIETCS IPOCKTUPOBAHKE
(Guryp Ha IIOCKOCTb.

M300paxkaTh B napaJuieaIbHON
MPOEKIUU PA3TUYHbIE
reoMeTpudeckue (QUrypel.
MopaeanpoBaTh peajabHbIEC CUTYallUH
Ha S13bIKE T€OMETPHH, UCCIIEN0BATH
IIOCTPOEHHBIE MOJENH

C UCIIOJIb30BaHUEM F'€OMETPUUECKUX
TIOHSITUU.

Hcnoab3oBaTh NpH pelieHnH 3a1a4
HA IOCTPOCHUE CEYEHU M TTOHATHUE
[apajuIeIbHOCTH, IPU3HAKU

Y CBOICTBA MapaJIETbHBIX TPSMBIX
Ha IUIOCKOCTH
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[ leprieH UKy ISIPHOCTD MPSIMBIX
U TUIOCKOCTEN

12

[lepneHIUKYIAPHOCTH NPSIMOU

Y TIJIOCKOCTU: MEPIICHANKYISIPHBIE
IPSIMBIE B IIPOCTPAHCTBE, MPSAMbIE
NapayIeIbHbIC U IEPIEHNKYISIPHBIE
K IUIOCKOCTH, IPU3HAK
NEPIEHINKYJIIPHOCTU MPSAMOU

Y IJIOCKOCTH, TEOpEMaA O MPSIMON
NEPIEHINKYJISIPHON TIJIOCKOCTH
[leprieHMKy ISP U HAKJIOHHBIE:
pacCTOsIHUE OT TOYKH JI0 TJIOCKOCTH,
pacCTOsSIHHUE OT MPSAMOM 0 TIIOCKOCTH

AKTYaJIu3upoBaTh (HaKThl 1 METO/IbI
IJIAHUMETPHUH, PEIIEBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUU.

OO0BbsICHATDH, KAaKOH YroJl Ha3bIBAETCS
YIJIOM MEXK]y IIEPECEKAOIUMUCS
MPSAMBIMH, CKPEIINBAIOIIUMUCS
MPSMBIMU B IPOCTPAHCTBE.

JaBaThb onpeaeseHue
MEPIEHIUKYJISIPHBIX TPSMBIX

Y IPSAMOM, IEPIICHAUKYIIIPHON

K IUIOCKOCTH.

Haxoaurthb yriisl MEXAy
CKPEIIMBAIOIIUMUCS IPSIMBIMU B KyOe
U IIMpaMuU/Ie.

IIpuBoauTH NPpUMeEPHI U3 PEATTBHOMN
’KU3HU U OKpYXkarolei 00CTaHOBKH,
WJUTFOCTPUPYIOLINE
MEPIEHAUKYJISIPHOCTD MPSAMBIX

B IIPOCTPAHCTBE

Y IEPIIEHIUKYISAPHOCTD IPSAMOU

K IUIOCKOCTH.

DopMyaMpoBaTh IPU3HAK
MEPIEHIUKYISIPHOCTH MPSAMOM

Y TJIOCKOCTH, IPUMEHSITh €r0 Ha
MIPAKTUKE: OOBSICHATH
MIePIIeHIUKYJISIPHOCTh pebpa Kyba

Y IMAroHajy €ro rpaHu, KOTopas €ro
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HE COJICPKUT, HAXOOUTh JINHY
JMaroHaiau Kyoa.

Bor4ucasiTh BBICOTY TPAaBUIIBHOM
TPEYTrOJIbHOM U NMPAaBUIIbHOU
YETBIPEXYTOJIBHOU MTUPAMU/I I10
JUTUHAM pedep.

PemiaTe 3a1aun Ha BBIUKUCIICHUS,
CBSI3aHHBIE C IEPIICHAUKYJIIPHOCTHIO
MPSIMOM U TIJIOCKOCTH,

C UCIIOJIb30BaHUEM ITPU PELIEHUN
MJIAHUMETPUUECKUX (aKTOB

Y METOJOB.

OO0OBACHATD, UTO HA3BIBAIOT
MEPIIEHAUKYJISIPOM U HaKJIOHHOU

Y3 TOYKH K IUIOCKOCTH;, ITPOCKIMEN
HAKJIOHHOM Ha IJIOCKOCTb.
OO0BACHATD, YTO HAa3BIBACTCS
PACCTOSIHUEM: OT TOUKH JI0 TIJIOCKOCTH;
MEKTy NapajuieIbHBIMU INTOCKOCTSIMU;
MEXTY NMPSIMOU U MAPAIUICIIBHON €1
IJIOCKOCTBIO; MEXKIY
CKpEILIMBAIOIIUMHUCS TPSIMBIMHU.
Haxoaurthb 311 paccTossHUSA

B MPOCTHIX CIy4asix B KyOe,
MUpaAMUJIE, IPU3ME.

MoaeanpoBaThb peaibHbIE CUTYAIUU
Ha SI3bIKE TEOMETPUH, UCCIET0BATh
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MTOCTPOECHHBIE MOJAEIIN
C MCMOJIb30BAaHUEM F€OMETPUUECKHUX
MTOHATHM.

Hcnonb30BaTh Mpy peLICHUH 3a71a4
Ha MOCTPOCHUE CEUCHUN TEOPEMY
[Tudaropa, cBoiicTBa MPSIMOYTOJIbHBIX
TPEYTOJbHUKOB

Yl MEXAY IPSIMBIMU
Y TJIOCKOCTSIMH

10

VYTIbl B IPOCTPAHCTBE: YOI MEXKIY
IIPSIMOM U TUNIOCKOCTBIO; IBYTPAHHBIN
YIOJI, INHENHBINA YTOJI IBYTPAHHOTO
yrIia.

[lepnieH UKy ASIPHOCTD MIIOCKOCTEM:
MPU3HAK MEPIICHAUKYISIPHOCTH JIBYX
IJI0cKocTer. Teopema o Tpex
MIEPIICHIUKYJISIpax

AKTYaTu3upoBaTh (HaKThl U METOJIbI
IUIAHUMETPHH, PEIICBAHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.

/laBaTh onpeaejieHue yria Mexay
IPSIMOM U INIOCKOCTBIO,
(bopMyIupOBaTh TEOPEMY O TPEX
NEPHEHANKYJIIPax U OOpaTHYIO K HEH.
Haxoauth yron mexay npsmon

Y IUNIOCKOCTBIO B MHOTOTPAHHUKE,
pacCcTosIHUE OT TOYKH A0 NPSIMOU

Ha INIOCKOCTH, UCIIOJIB3YsI TEOPEMY

0 TpeX NEPNEHINKYIISPAX.
IIpoBoauTh Ha YepTEKE
NEPIEHNKYJISAP: U3 TOYKH

Ha NPSIMY0; U3 TOYKH Ha INIOCKOCT.
JaBaTh orpeeneHue JByrpaHHOro
yIJIa U €T0 3JIEMEHTOB.

OO0BSICHATH PaBEHCTBO BCEX
JIMHEWHBIX YIJIOB IBYTPAHHOTO yTJIA.
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HaxoauTh Ha yepTeke NBYTrPaHHBIN
yroJi Ipu pedpe MupaMu/ibl, MPU3MBI,
napasuieJIenunea.

/laBaThb onpeae/ieHue yriia Mex1y
IIJIOCKOCTSIMM.

/laBaThb onpeaesieHue

1 (OpMYJIUPOBATH NMPU3HAK
B3aUMHO NEPHEHIUKYISPHBIX
IIJIOCKOCTEH.

HaxoauTtsb yribl MEXAy IMIIOCKOCTSIMU
B Ky0Oe U nupamue.

Hcnoab30BaTh IIpy pEICHNHN 33124
OCHOBHBIE TEOPEMBI U METO/IbI
TJTAHUMETPUH.

MopaeanpoBaTh peaibHbIEC CUTyallUH
Ha S3bIKE TEOMETPUH, HCCIAEA0BATH
ITIOCTPOECHHBIE MOJIEIIN

C UCIIOJIb30BaHUEM T'€OMETPUUECKUX
ITOHATUM.

Hcnoab30BaTh Ipu peUICHNHN 33124
Ha IIOCTPOCHUE CEUYCHUN
COOTHOUIEHHUSI B IPSAMOYTOJIbHOM
TPEYTOJIbHUKE

MHOrorpaHHUKH

11

[TonsiTe MHOrOrpaHHUKA,
OCHOBHBI€ AJIEMEHTHl MHOTOIPAHHHUKA,
BBIITYKJIbIE U HEBBIMTYKJIbIC

AKTYaJTu3upPoOBaATh (HaKThl 1 METO/IbI
MJIAaHUMETPUH, pEJIEBAaHTHBIE TEME,
NPOBOUTH AHAJIOTHUH.
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MHOTI'OTPaHHUKU; pa3BEPTKa
MHOT'OIPAHHUKA.

[Ipu3ma: N-yroapHas npusma; rpaHu
Y OCHOBAHHSI IPU3MBI; ITpsIMast

Y HaKJIOHHAs IPU3Mbl; OOKOBas

¥ [TOJIHASI TOBEPXHOCTH ITPU3MBI.
[Tapamutenenunen, npsAMOYTrOJIbHBIN
napajuleJIeUIE] U €r0 CBOKUCTBA.
[Inpamupaa: N-yroyspHas nupaMua,
I'PaHU U OCHOBAHWE NMHUPAMU/IBL;
OOKOBas U MOJIHAs TOBEPXHOCTh
UpaMUIbL; IPaBUIBHAS U yCEUCHHAS
nupamuza.

DJIEMEHTBI IPU3MBI U TUPAMHU/IBI.
[IpaBuIbHBIE MHOTOTPAHHUKH:
HOHSTHE MPAaBUIBHOIO
MHOTI'OTPaHHHKA; IPABUJIbHASA IPU3MA
Y [TpaBUJIbHAS IMPAMK/IA; IPABUIIbHAS
TPEYTroJIbHAsI MUPaMHIa

U MPAaBWIbHBIN TETpasap; KyO.
IIpencraBnenue o mpaBUIbHBIX
MHOT'OTPaHHUKAX: OKTA3IP, JOAECKAdAP
Y UKOCAIP.

CummMmeTpus B IpOCTPAHCTBE:
CUMMETPHS OTHOCUTEIBHO TOYKH,
IPSIMOM, IMIJIOCKOCTH. DJIEMEHTHI

JlaBaThb onpenesienune
napajuielienunea, pacmo3HaBaTh €ro
BUIbl U U3y4aTh CBOMCTBA.

JlaBaThb onpeieeHre NUupaMubl,
pacno3HaBaTh BUJIbI TUPAMMU/I,
(opmyaupoBaTh CBOICTBA pedep,
I'PAHEN U BBICOTHI MPABUIBHOU
MUPaMU/IBI.

HaxoauTth miomaab NoJHOU

1 OOKOBOM MOBEPXHOCTH MUPAMHUIBI.
JlaBaTh onpeaeeHue yCEYEHHOU
MAPaMHUJIbl, HA3bIBATh €€ AJIEMEHTHI.
D®opMyJIHPOBATH TEOPEMY

O IJI0MIA M OOKOBOM MOBEPXHOCTH
IIPaBUJIBHOW YCEYEHHOW TUPAMUBL.
Pemathb 3a1a4un Ha BBIYHCIICHHUE,
CBSI3aHHBIE C TMPAMUJIAMH, a TAKKe
3a71a4M Ha MMOCTPOCHUE CEUYCHUM.
JlaBaTh onpeneeHue IpU3Msl,
Pacmo3HaBaThb BUJIbI [IPU3M,
U300paxkaTh IPU3MbI Ha UEPTEKE.
Haxoaurs miomaas moJaHON WiIN
OOKOBOW MMOBEPXHOCTU IPU3MBI.
N3yuaTh cooTHOIIEHUS Diliiepa
JUTst yncia pedep, rpaHei u BEpIIUH
MHOT'OTPaHHUKA.
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CHMMETPHUH B ITUPAMUIAX,
napajuieenuneax, MpaBUiIbHbIX
MHOTOI'PaHHHKAX.

Brruuciienue 351eMEeHTOB
MHOTOI'PaHHHUKOB: peOpa, 1huaroHalu,
yribl. [nomaas 60KoBOM MOBEPXHOCTH
Y TIOJIHOW MOBEPXHOCTH MPSAMOU
ITPU3MBI, IJIOIA/Ib OCHOBAHMM, TEOpEMA
0 OOKOBOM MOBEPXHOCTH MPSIMOM
npusMmbl. [Inomaas 6okoBoM
MIOBEPXHOCTH U TOBEPXHOCTH
IIPaBWJIBHOW MUPAMUIBL, TEOPEMA

0 TUIOIIA/ I OOKOBOM MOBEPXHOCTHU
YCEUYECHHOU NTUPaMUbI

N3yuaTh BUABI IPABUIIBHBIX
MHOT'OIPaHHUKOB, UX Ha3BAHUSA

Y KOJIMYECTBO I'PAHEN.

HN3yyath cumMeTpuIo
MHOTOTPaHHHUKOB.

OO0BACHATDH, KAKHE TOYKH
HAa3bIBAKOTCSI CHMMETPUYHBIMU
OTHOCHUTEJIBHO JAHHOW TOYKH, TPSIMOU
WJIY TUIOCKOCTH, YTO HA3bIBAIOT
LEHTPOM, OCBIO WJIN INIOCKOCTHIO
CUMMETPHUH (PUTYPBHI.

IIpuBoauTH IpUMeEPHI
CUMMETPUYHBIX (DUTYP B apXUTEKTYPE,
TEXHUKE, IPUPOJIE.

MoaeaupoBaTh peajabHbIE CUTyalun
Ha SI3bIKE TEOMETPUH, UCCIEN0BATH
MTOCTPOEHHBIE MOJIENN

C UCITOJIb30BAaHNEM I'€OMETPUUECKUX
MOHSTUH, UCTIOJB30BaTh 1MOJ001e
MHOTOTPaHHHUKOB

O06beMbl MHOTOTPAaHHUKOB

ITousatue 06 00beMe. OOBEM
TAPaMHUJIBI, TIPU3MBI

AKTYaJIu3upPoOBaTh (HaKThl 1 METO/IbI
IJIAHUMETPHUH, PETICBAHTHBIE TEME.
O0BbACHATDH, KaK U3MEPSIOTCS
00bEMBI T€JI, MPOBO/IS AHATIOTHIO

C U3MEPEHHUEM IUTOIIAIEH
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MHOT'OYT'OJIbHUKOB.
DopMyJIHPOBATH OCHOBHBIE
CBOICTBa 00BEMOB.

N3yuarts, BLIBOAUTH () OPMYJIbI
o0BbeMa MPsIMOYTOJIBHOTO
napajuieenuneaa, Npu3Mbl

Y TUPAMMU/IBI.

Boruncasatb 00beM Npu3Mbl

U TUPaMUbI IO UX AJIEMEHTaM.
IpumeHATH 00BEM ISl pellIeHUs
CTEpPEOMETPUUECKHUX 3a7a4

Y JUIS1 HAXOKJIEHUSI TEOMETPHUECKHUX
BEJIMYHH.

MopaeanpoBaTh peajabHbIC CUTyallHU
Ha SI3bIKE TEOMETPHUH, HCCIAEAOBATH
MIOCTPOECHHBIE MOJIENN

C UCII0JIb30BAaHUEM F€OMETPUYECKHUX
TTOHSTHIA

[loBTOpEHME: ceueHus,
PACCTOSIHUS U YTJIbI

[TocTpoeHue ceueHuni

B MHOTOTPaHHUKE.

Brruuciienue pacCTOSTHUM: MEXKITY
JBYMSI TOYKAMH, OT TOYKH JI0 IPSIMOW,
OT TOYKH JI0 TIJIOCKOCTH; MEXKIY
CKPEIIMBAIOIINMUCS MTPSMBIMH.
Brrancnenne yrioB: MexIy

CTpoutsb ceueHre MHOTOTPaHHUKA
METOJIOM CJIE/IOB.

JlaBaTh omnpeaesieHne PacCTOSHIS
MeXay purypamm.

HaxoauTthb paccTosiHuE MEXTY
napaJieTbHBIMH TUIOCKOCTSIMH,
MEKTy TUIOCKOCTBIO M TTapaylieIbHON
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CKPELIUBAIOIIUMUCS IPSAIMBIMU,
MEXKY NPSIMOM U IIIOCKOCTHIO,
IBYTPAaHHBIX YIJIOB, yIJIOB MEXKIY
IIJIOCKOCTSAMU

el IPSIMOM, MEXKIY
CKPELIMBAIOLIUMUCS MPSMBIMHU.
CTpouTh NTUHENHHBIN yroi
JBYT'PAHHOTI'O yTJIa Ha YEepPTEXKE
MHOTOI'PaHHHKA U HAXOJUTh €ro
BEJIMYMHY.

HaxoauTs yrisl MEXy IIIOCKOCTSMU
B MHOT'OIPAHHHKAX

OBLIEE KOJIMYECTBO
JACOBIIO ITPOTPAMME

68
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11 KJIACC

Haumenosanue paznena  |[KonmuectBo OcHOBHOE coziepKaHue OcHOBHBIE BUJIBI AEATEIBHOCTH
(Tembl) Kypca 4acoB 00y4aromuxcst
Tena Bpamenus 12 Cdepa u map: LeHTp, paauyc, AKTYyaJIu3upPOBaTh (PAKTHI U METOIbI

JTaMeTp; TUTOIIA (b TOBEPXHOCTH
cdepnl. B3auMHoe pacrosioxeHue
chepsl U MIIOCKOCTH; KacaTelbHas
IJIOCKOCTH K cdepe; IIoaab
ctepsl. M300paxenue chepsl, mapa
Ha mockoctu. CedeHwus mapa

MJIAHUMETPUH, PEIICBAHTHBIE TEME,
NMPOBOAMTH AHAJIOTHHU.

JlaBaTh onpeeaeHusi cepsl 1 mapa,
WX LIEHTpa, paanyca, JuaMeTpa.
Omnpeneasits chepy kak Gurypy
BpAIlIEHUs] OKPY>KHOCTH.
HccaenoBaTh B3aMHOE
pacIonoxxeHue cheprl v IIOCKOCTH,
IBYX c(hep, WITICTPUPOBATH TO

Ha yepTeKax U PUCYHKaX.
@®opMyJTUPOBATH ONIPEACICHUE
KacaTeIbHOM INTIOCKOCTH K cdepe,
CBOMCTBO U ITPU3HAK KACATEIbHOMN
TIJIOCKOCTH.

3HAKOMUTBCS C T€0IC3UICCKUMHU
JUHUSIMU Ha cepe

Hunuaapuyeckas IOBEPXHOCTb,
o0Opazyrolye HUINHIPUYECKOM
MOBEPXHOCTH, OCh IIMITUHAPUIECKON
noBepxHocTy. LlmnHap: ocHOBaHMS
1 OOKOBasi IOBEPXHOCTb,

OOBACHATD, YTO HA3LIBAIOT
LUAJIMHIPOM, HAa3bIBaTh €70 AJIEMEHTHI.
N3yyarh, 00BICHATH, KaK MOJIYYUTh
HWIMHAP MYyTEM BpallleHUS
MPSIMOYTOJIbHUKA.
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obOpasyrolias U 0Ch; IJIOMIadb
OOKOBOW M TIOJTHOW TTOBEPXHOCTH.
N3o6paxkenue mumHapa

Ha TIOCKOCTH. Pa3BepTka nuiauHapa.

Cedenus quiImHIpa
(TUIOCKOCTBIO, MapallIeIbHOM
WM TIEPTICHIUKYIISIPHONU OCH
ATUHAPA)

BoiBoAUTH, HCIOJIB30BATH (POPMYJIIBI
JUTSL BBIYMCIICHUS IO OOKOBOM
MMOBEPXHOCTH HWJIMHAPA.

N3y4yars, pacno3HaBaTh pa3BEpPTKy
LWAJIMH]IPA.

MN300paxkaTh DWIMHAD U €TO CEYCHUS
IJIOCKOCTBIO, TPOXOIAIIEH YEPE3 €TO
OCb, ITApAJIICIIBHOU WU
MEPIIEHAUKYJISIPHON OCH.

HaxoauThb 1mIomaay 3TUX CEUESHUH.
MopaeanpoBaTh peajabHbIEe CUTYallUU
Ha SI3bIKE TEOMETPUH, UCCJIeI0BATH
MMOCTPOCHHBIE MOJAEIU

C HCTOJIb30BaHUEM F€OMETPUUECKHUX
MMOHSATUH

Konunueckas noBepxHOCTb,
oOpazyronme KOHMIEeCKOM
MIOBEPXHOCTH, OCh 1 BEPILINHA
KOHUYECKOM MTOBEPXHOCTH.
Konyc: ocHOBaHuE U BeplIMHA,
oOpazyronias U oCh; IIONaab
OOKOBOI U OJTHOM TOBEPXHOCTH.
VY cedyeHHbli KOHYC: 00pa3yoime
U BbICOTA; OCHOBaHUs U OOKOBast
MTOBEPXHOCTb.

N300pakeHne KOHyca Ha IIIOCKOCTH.

OO0BACHATH, KAKOE TEJIO HA3bIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €ro
DJIEMEHTBI.

N3y4arh, 00bACHATH, KaK [TOIYYUTh
KOHYC IyTEM BpaIllCHUS
MPSIMOYTOJIBHOTO TPEYTroJIbHUKA.
MN300pakaTh KOHYC U €r0 CEUYCHHS
IJIOCKOCTBIO, TPOXOJIAIIEN Yepe3 OCh,
Y IUIOCKOCTBIO, IEPIICHAUKYIISIPHOMN
K OCH.

N3yuarth, pacno3HaBaTh pa3BEepTKY
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Pa3Beprka koHyca.

CeueHnus koHyca (IITOCKOCTBIO,
napasuieJIbHOW OCHOBAHUIO,

Y TUNIOCKOCTBIO, MPOXOAIIEH
Yyepe3 BEPILNHY)

KOHYcA.

BbIBOAMTH, HCIIOJIB30BATH (POPMYJIBI
IUISL BBIYHCIICHUS IUIOMIAaH OOKOBOM
MMOBEPXHOCTHU KOHYCA.

HaxoauTsp 1iomaan CeYeHu,
MPOXOISIIUX YEpPE3 BEPIIMHY KOHYCa
WJIY TIEPIEHIUKYISIPHBIX €TI0 OCH.
OO0BSICHATH, KAKOE TEJI0 Ha3bIBACTCS
YCEUEHHBIM KOHYCOM.

N3yuath, 00bSACHIATH, KaK €T0
MOJYYUTh IyTEM BpaIllCHUS
MPAMOYTOJBHOUN TpaneuuH.
BoIiBoAMTH, NPUMEHATH POpMYITy
71 BEIYUCJICHHS TIOIIaa OOKOBOM
MMOBEPXHOCTH YCEYEHHOT 0 KOHYCa

KomOuHamus Tl BpamieHusl

¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHCaHHBIN 0K0JI0 chepsl; chepa,
BITMCAHHAs B MHOTOT'PaHHUK WM

B TEJIO BpAIICHUS

AKTYaJau3upoBaTh PaKThl U METO/IbI
IJJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHM.

PemaTe crepeomeTpuyueckue 3aa4y,
CBSI3aHHBIE C TEJIaMU BpalllCHMS,
ITIOCTPOCHUEM CEUEHUH TEJI BPAILLICHMUS,
C KOMOMHAIUSIMU TeJl BpalllEHUsS

Y MHOTOI'PAHHUKOB Ha HAXO0XEHUE
r€OMETPUYECKHUX BEJIMYHH.
Hcnoab3oBaTh Ipy pelieHNN
CTEPEOMETPUYECKUX 3a1a4

30



TJIAaHUMETPUUECKHEe (PaKThl 1 METOIbI
3aJa4d Ha BHIYMCIICHHE

U JIOKA3aTeJIbCTBO.

MoaeanpoBaTh peajibHbIC CUTyallUH
Ha SI3bIKE TEOMETPUU, UCCIIEI0BATH
MMOCTPOEHHBIE MOJAEITHU

C HCITOJIb30BAaHUEM T€OMETPUUECKUX
MOHSATHH

OO0BeEMBI TET

[Tonstue 06 00beme. OCHOBHBIC
CBOICTBA 00BEMOB TEII.

O0BeM nuIMHIpa, KOHYyCA.
O06bem 1mapa ¥ mIomas cepol

AKTYaJu3upoBaTh PaKThI K METOIbI
TUTAHUMETPHH, PEIIEBAHTHBIC TEME,
MIPOBOJIMTH aHATOTHH.

BbIBOIHMTH, HCTIOJIB30BATH
(bopMyITBI 00BEMOB: TIPU3MBI,
IWIMHPA, TUPAMUIBI, KOHYCAa;
YCCUCHHOU MUPaMUJIBI U YCEYCHHOTO
KOHYCa.

Pemath crepeoMeTpuiecKue
3aJ1a4M, CBSI3aHHBIC C BBIYUCIICHUEM
00BEMOB.

@ opMyJIMPOBATH OTPE/ICIICHIEC
IIApOBOTO CETMEHTA, IAPOBOTO CIIOA,
IIIApOBOT0 CEKTOPA.

IMpumensaTs Gopmyibr

JUTSE HAXOXKJICHHSI 00bEMOB

IIIapOBOT'0 CETMEHTA, IIIaPOBOTO
CEKTOpa
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ITomoOHBIC TENIa B MPOCTPAHCTBE.
CoOOTHOIIEHUS MEXIY TIOIIA MU
MIOBEPXHOCTEH, 00beMaMH MO TI0OHBIX
TeIN

Pemartsb crepeoMeTpruecKkue 3aauu,
CBsI3aHHBIE C 00BEMOM I1apa

U TJIOIIA/IbIO Cephl.
MoaeanpoBaTh peaibHbIC CUTyallMU
Ha S3bIKE€ TEOMETPUU, UCCIEN0BATh
MOCTPOCHHBIE MOJIENIU

C UCIIOJIb30BaHUEM T'€OMETPUUECKUX
TTOHSITUM.

AKTYaJIu3upoBaTh (GaKThl U METOIbI
IJIAHUMETPHH, PEJICBAHTHBIE TEME,
MPOBOAUTH aHAJIOTHH.

Pemartsb crepeoMeTpruyeckue 3aj1auu,
CBSI3aHHBIE C COOTHOIIIEHUEM 0OHEMOB
Y TIOBEPXHOCTEN MOJOOHBIX TEN

B IIPOCTPAHCTBE.

MoaenupoBaTh peajibHbIe CUTYaIUU
Ha S3bIKE€ TEOMETPUU, UCCIEA0BATh
MOCTPOCHHBIE MOJIETN

C UCIIOJIb30BaHUEM T'€OMETPUUECKUX
MOHSTUI

BekTopsl 1 KOOpAUHATEI
B [IPOCTPAHCTBE

10

BekTop Ha mmockoctu

U B rpocTpaHcTBe. CliokeHne

Y BBIYUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha yncio. Pasznoxenue
BEKTOPA 110 TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBuio

AKTYaIu3upoBaTh (HaKThl U METOIbI
IJJAHUMETPUH, PEIICBAHTHBIE TEME,
[IPOBOJIUTH AHAJIOTUH.
OnepupoBarb NOHATHEM BEKTOP

B [IPOCTPAHCTBE.

DopMyJIHPOBATH IIPABUIIO
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napajuieJIenuneaa.

Pemenue 3a1a4, cBI3aHHBIX

C IPUMEHEHUEM IPABUJI JICUCTBUI

C BEKTOpPaMH.

[IpssmoyrosibHas cucTeMa KOOpAUHAT
B npocTtpancTBe. KoopauHatel
BekTOpa. [Ipocrenmme 3anaun

B KOOpAMHATAX. Y TOJ MEXKIY
BekTOopamu. CkanspHoe
IIPOU3BEJICHUE BEKTOPOB.
Brruncnenue yriioB Mexay nNpsiMbIMU
Y TIOCKOCTSIMM.
KooparHaTHO-BEKTOPHBIN METOJ
IIPY PELIEHUH T€OMETPUYECKUX 3a/1a4

NapajuIeIenune1a Npy CJI0KEHUN
BEKTOPOB.

CriaabiBaTh, BBIYUTATH BEKTOPHI,
YMHOKATh BEKTOP Ha YUCJIO.
HN3y4yaTh OCHOBHBIE CBOMCTBA dTUX
onepanui.

JaBath onpeesieHue npsiMoyrojibHON
CUCTEMBI KOOPAUHAT B MPOCTPAHCTBE.
Boipa3uTh KOOpAMHATHI BEKTOPA
4yepe3 KOOPAUHATHI €70 KOHIIOB.
BriBOAUTS, HCIIOJIB30BATH (POPMYTY
JUTUHBI BEKTOPA U PACCTOSTHUS MEK LY
TOYKAMH.

BripaxkaTh cKaJsipHOE IPOU3BEIACHUE
BEKTOPOB 4€pe3 X KOOPJANHATHI,
BBIUUCIISITH YTOJI MEXKIY ABYMS
BEKTOpPaMH, ABYMsI IPSIMBbIMH.
Haxoauthb yroiy Mexay npsaMoun

Y TUIOCKOCTBI0, YTOJI MEXKIY ABYMS
IJIOCKOCTSIMU aHAJIUTUYECKUMHU
METOJAMM.

BbiBOAUTE, HCIIOJIBL30BATH (hOPMYJTY
PACCTOSHUS OT TOYKHU JO IJIOCKOCTH

[ToBTOpEeHME, 0600IICHIE
¥ CHCTEMaTHU3allns 3HAHU I

OcHoBHBIE (HUTYPHI, (AKTHI, TEOPEMBI
Kypca IUIaHUMETPHUH. 3a1a49u
TUTAHUMETPUHA U METOIbI UX

Pemars npocreiimue 3anadu
Ha HaXOXJICHUE JUIMH U YTJIOB
B FTEOMETPUYECKUX PUTYpax,
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pEIICHUSI.

OcHoBHBIE GUTYPHI, HAKTHI, TEOPEMBI
Kypca CTepeOMETpHUH. 3a1auu
CTEPEOMETPUH U METOJIBI UX PEIICHHSI

npumeHsTh Teopemy Iludaropa,
TEOPEMBI CUHYCOB U KOCHYCOB.
HaxoauTs mio1iaib MHOrOyroJIbHUKa,
Kpyra.

Pacno3naBath no100HbIE UTYDHI,
HaXOJUTh OTHOLIEHUS JUIHH

Y IJIOIIAJIEN.

Hcnoab3oBaTh pu peLIeHUN
CTEpPEOMETPUUECKUX 33724

(akThl U METO/Ibl IJITAHUMETPUU

OBIIEE KOJIMYECTBO
JACOBIIO
[TPOI'PAMME
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KogunyecTBo 4acoB

Ne HaumeHoBaHMe pa3/iesioB U TeM JuaexkTpoHHbIe (LM (pPOBbHIE)
Kontpoabubie IIpakTnueckue
n/n NpOrpamMMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 10 https://m.edso00.ru/C503R7VIP
IT .
2 PAMBIC 1 TIOCKOUTH B HIPOCTPANCTBE . 12 1 https://m.edso00.ru/WT7NSO14T
[TapannenbHOCTh MPSMBIX M IUIOCKOCTEH
IT
3 epHeHHHIEyHﬂpHOCTL HpAMBIX 12 https://m.edsoo.ru/V611APUCD
TUIOCKOCTEH
4 VYTIbl MEXAYy IPSAMBIMU U TUIOCKOCTSMH 10 1 https://m.edso00.ru/R3SMETBTQ
5 MHororpaHHuKu 11 1 https://m.edsoo.ru/XPW9USFB2
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 https://m.edso00.ru/010FX2SJB
7 IToBTOpEHME: CEUEHMS, pACCTOSHUS U YTIIbI 1 https://m.edsoo.ru/LIAAMHO3D
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME
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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 pa3iesioB U TeM
Ne n/mm

KoaudecTBO 9acoB

Konrtpoasnbsie IIpakTnueckue

duekTpoHHbIe (LM poBbIE)

NPOrpamMMblI Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Tena BpameHus 12 https://m.edsoo.ru/HYOWQL5KQ
OO0BEMEI TEN 5 1 https://m.edsoo.ru/BOYORVIYC9
B
CKTOPBL H KOODAMHATRL B 10 1 https://m.edsoo.ru/ANCL4GOMEF
NIPOCTPAHCTBE
[ToBTOpenue, 06001IEHNE,
. 7 1 https://m.edsoo.ru/DORV3P725
cCUcreMaTtni3anus 3HaHNUu
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

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

IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoxka

OCHOBHBIE IOHSTHS
CTEpEOMETPUH: TOUKA, MpsMas,
IJI0CKOCTb, IPOCTPAHCTBO.
[IpaBuna nzobpaxenus Ha
PUCYHKAX: N300paKCHHUSI
IJIOCKOCTEH, MapaiebHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

[TonsTust: mepecekaronuecs
IJIOCKOCTH, ITEPECEKAIOIITHECS
npsiMasi ¥ MI0CKOCTh
[TonsTs: nepecexaronuecs
IJIOCKOCTH, NTEPECEKAIOTHECS
npsiMasi ¥ MI0CKOCTh

KoaunuyecTBo 4acoB

Bcero

KoHTpoibHbIe
padoThbI

IIpakTHyeckne
padoThbI

JlaTa

H3y4YeHHs

DJieKTpoHHbIE HH(POBBIE
o0pa3oBaTe/bHbIE PeCypPChI

https://m.edsoo.ru/D3VCJIJ7UN4

https://m.edso0.ru/NR6VJYCGK

https://m.edsoo.ru/O6RNDFAMO

3HaKOMCTBO C MHOTOI'DaHHHKAMH,
n300pa’keHre MHOTOTPaHHUKOB
Ha PUCYHKaX, HA IPOCKIIMOHHBIX
yepTexax

HavanbsHbie cBeneHus o Kyoe u
MUPaMHUJIE, UX PA3BEPTKHU U
mozenu. CedeHust
MHOT'OTPAHHUKOB

Hauanpabie cBenenns o kyoe u
MUpaMUJIE, UX Pa3BEPTKH U
monenu. Ceuenns
MHOTOTPaHHUKOB

https://m.edsoo.ru/KMUQPILLO

https://m.edsoo.ru/FPW2JNHCZ

https://m.edsoo.ru/IMQ3AJ3S5
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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

ITonsTHe 00 aKCHOMATHYECKOM
MOCTPOCHUUN CTCPCOMCTPUN:
AKCUOMBI CTEPCOMETPUN U
CICACTBUA N3 HUX

IlousiTe 06 aKCHOMAaTUYECKOM
MMOCTPOEHUHN CTEPEOMETPHHU:
aKCHOMBI CTEPEOMETPUU U
CIEICTBUS U3 HUX

https://m.edsoo.ru/SLMI7R3BL

https://m.edsoo.ru/DUKAX70QE1

10

11

[TonsATHE 00 AKCMOMATHYECKOM
HOCTPOCHHUU CTEPEOMETPUU:
aKCHUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

INousatre 00 aKCHOMATHYECKOM
MMOCTPOCHUHN CTEPEOMETPHHU:
aKCHOMBI CTEPEOMETPHUU H
CHEACTBHS U3 HUX

B3anmuoe pacnonoxxenue
MPSIMBIX B POCTPAHCTBE:
nepecekaromuecs, napasuieabHbie
1 CKPCHIMBAOIINUECCA MTPAMBIC

https://m.edsoo.ru/YPKS5MLJL

https://m.edsoo.ru/I3A98J6Z79

https://m.edsoo.ru/lUIW8SKR5Q

12

13

14

15

[TapamienbHOCTB IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
NapajuleIbHbIC NPSAMbIC B
IIPOCTPAHCTBE; NapAJUICIbHOCTD
TPEX NPSAMBIX

[TapamienbHOCTB IPSIMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE:
[TapamienbHOCT IPSIMOU U
IUIOCKOCTH

VYTIIIBI ¢ COHANpaBIEHHBIMU
CTOPOHaMU

VYron Mexay npsiMbIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/CS9VLQLH6

https://m.edsoo.ru/PO5J6D23U

https://m.edsoo.ru/LLJAVHVBW

https://m.edso0.ru/KGJIM8OEUK
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https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
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

VYron Mexay npsiMbIMU B

16 https://m.edsoo.ru/24LVWH9V8
MIPOCTPAHCTBE

17 HapaeskHoCTs MI0CKOCTeH: https://m.edsoo.ru/BUSTQIHZT
napajuieNIbHbIe TNIOCKOCTH

18 CroiicTsa Eapajmem)HHX https://m.edso0.ru/OKQQK2ABA
TUIOCKOCTEH
[Tpocreiinme npocTpaHCTBEHHBIE

19 (UTyphI Ha TUIOCKOCTH: TETPAdIP, https://m.edsoo.ru/MRT13XP79
Ky0, mapaiienenumne;|

20 [TocTpoeHue ceueHmit https://m.edsoo.ru/DISAX05J8

21 ITocTpoenue ceueHnit https://m.eds00.ru/20GC3ZP9P
KontponsHas paboTa o Teme

22 Hpaeie i mwockocti B https://m.eds00.ru/BI405QJEB
npoctpancTse. [lapannensHOCTh
MPSIMBIX U IJIOCKOCTEHN"
[lepneHMKyYIAPHOCTD NPSIMOM U

23 IIJIOCKOCTH: NEPIIEHIUKYIIIPHBIE https://m.edsoo.ru/RN45YBOSR
npsIMbIE B TPOCTPAHCTBE

24 Hpsnbie napaiienbHbIe i https://m.edsoo.ru/32MXRZDDL
NEPIEHIUKYJISPHBIE K JIOCKOCTH

25 Tpsmbie napaieibHee u https://m.edsoo.ru/JPUOTOI3N
NEPNCHAUKYIIIPHBIC K IIJIOCKOCTH

26 HpmHilK MEPHCHIKYTAPHOCTH https://m.edsoo.ru/DC41W6K14
MPSIMO U TUTOCKOCTH

27 HpmH?K HEPHCHIKYIAPHOCTH https://m.edsoo.ru/HD3D63S5P
NPSIMO U TIOCKOCTH

28 Teopema o mpsmoit https://m.eds00.ru/Y0IQSMOH1
NEPIEHINKYIISIPHOH IIIOCKOCTH

29 Teopema o NPAMOH https://m.edso00.ru/81R5KU5RJ
NEePIECHANKYIISIPHOH TIOCKOCTH

30 Teopema o mpsvoit https://m.eds00.ru/HFKNPKZ7T

MEPIECHINKYISIPHOMN TIIOCKOCTH
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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
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

31

32

HepHeHI{I/IKy.]'IHp M HAKJIOHHBIC!:

pacCTosTHUE OT TOYKH 10
IIJIOCKOCTH, PACCTOSTHUE OT
IIPSAIMOM 10 INIOCKOCTH

[lepnieHquKyIsp U HAKIOHHBIE!

PacCTOAHUC OT TOUYKH 10
IIJIOCKOCTH, PaCCTOAHUC OT
HpHMOﬁ J0 IINIOCKOCTH

https://m.edsoo0.ru/638GKWY7V

https://m.edsoo.ru/AD6RCACRA

33

34

35

[lepnieHIuKyNsSIp U HAKIIOHHBIE:

pPacCTostHUE OT TOYKH 10
IJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 INIOCKOCTH

[lepnieHquKyIsAp U HAKIIOHHBIE!

pacCTOAHUE OT TOYKH O0
IJIOCKOCTH, PAaCCTOAHUC OT
HpHMOﬁ J0 IINIOCKOCTH

VYTIiabl B IPOCTPAHCTBE: Yol
MEXKIY NPSIMOU U INIOCKOCTBIO

https://m.edsoo.ru/VLLIQ7HXC

https://m.edsoo0.ru/6P5BVV34R

https://m.edsoo.ru/PSFIXUAL1I

36

37

38

39

40

JIByrpaHHBIN YIroJl, JTMHEHHBIN
YTOJI JBYTPaHHOI'O yria

JIByrpaHHbIN yroJj, JMHEHHBIN
yroJl ABYTPAHHOI'O yIiia
[lepneH IUKYISIPHOCTD
IJIOCKOCTEM: MPU3HAK
NEPIEHIUKYJIIPHOCTH ABYX
IIJIOCKOCTEMN
[lepneHaUKyISIPHOCTD
IIJIOCKOCTEM: MPU3HAK
MEPIEeHIUKYISIPHOCTU JBYX
IIJIOCKOCTEN

[lepneH IUKYISIPHOCTD
IIJIOCKOCTEM: MPU3HAK
NEPIEHIUKYJIIPHOCTH ABYX

https://m.edsoo.ru/6R4A0EOMD

https://m.edsoo.ru/ML0ZZYZC7

https://m.edsoo.ru/YRQDSM9INH

https://m.edsoo.ru/DY2AF84T2

https://m.edsoo.ru/TS8OAINH2
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https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
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

IJIOCKOCTEH

41

42

43

44

45

46

47

48

49

Teopema o Tpéx
NePIEeHIUKYJIApax

Teopema o Tpéx
MEePIEHANKYIISIPAX

Teopema o Tpéx
NEPIEHIUKYIIApax

Konrponbnas padora no remam
"[leprieHIMKYISIPHOCTD NPSMBIX U
mwiockocteil" u "Yriel Mmexay
MPSAMBIMH U TJIOCKOCTAMU"

[ToHsiTHE MHOTOTpAaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOT'OIPAHHUKA, BBITYKJIbIE U
HEBBIIYKJIbIE MHOTOTPAHHHKU;
pa3BEpPTKa MHOTOTPaHHUKA

[Ipusma: n-yronsHas npusMma;
I'PaHU U OCHOBAHUS IIPU3MBI;
IpsiMasi 1 HaKJIOHHAs [TPU3MBI;
O0KOBast ¥ OJIHAsA TOBEPXHOCTh
IIPU3MBI

[Tapannenenunen,
MIPSAMOYTOJIBHBIN
NapaJuIeIenuIe] U ero CBOMCTBA

[Inpamupa: N-yroapHas
nMpamuja, rpaHd U OCHOBAHKE
MUpPaMU/JIbl; OOKOBAs U MOJIHAS
IIOBEPXHOCTb ITUPAMUIBL,
IIpaBUJIbHAS U YCEUEHHAS
MpaMua

[IpaBuibHBIE MHOIOIPaHHUKH:
MTOHATUE IIPABUIIBHOTO
MHOI'OTpaHHMKA; IIPaBUIIbHAS

https://m.edsoo.ru/OW5LZ1RVZ

https://m.edsoo.ru/OP44KE54N

https://m.edso0.ru/OWG81WDV3

https://m.edsoo.ru/VOXABPOPB

https://m.edsoo.ru/L5FTEZ80QX

https://m.edsoo.ru/ZAL6DKFQL

https://m.edsoo.ru/ITCOB1WIO

https://m.eds00.ru/1TOFX00PA

https://m.edsoo.ru/LWNGFZTWE
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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
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE

50

51

52

53

IpU3Ma U NpaBUIbHAs MUPAMUA;
IpaBUJIbHAS TPEYrOJbHAasd
nUpaMuia ¥ MpaBUIbHBINR
TeTpa’ap; Kyo

IIpencrasnenue o MpaBUIBHBIX
MHOTOI'paHHHMKaX: OKTa3p,
JOJEKa’Ap U UKOCABP.

CuMMeTpust B IPOCTPAHCTBE:
CUMMETPUSl OTHOCUTENIHO TOUKH,
IPSIMOM, TNIOCKOCTH. DJIEMEHTbI
CUMMETpPUHU B MHUpaMHIAX,
napajuleJIenune1ax, NpaBuiIbHbIX
MHOT'OI'paHHHKaX

Brruncnenue 31eMeHTOB
MHOTOTPaHHHUKOB: p&Opa,
JTMArOHAaJIH, YTJIbI

[Tnomaae 60KOBOM MOBEPXHOCTH
U IIOJIHOM ITOBEPXHOCTHU IIPSMOM
IIPU3MBI, IUIOIIAb OCHOBAHHH,
TeopeMa 0 OOKOBOI IIOBEPXHOCTH
MPSAMOU MPU3MBbI

https://m.edsoo.ru/06SH021DD

https://m.edsoo.ru/SWEUC9ENR

https://m.edsoo.ru/EUP4MN760

https://m.edso00.ru/SQY9XSIL6

54

[Tnomane 60KOBOM MOBEPXHOCTH
U IIOBEPXHOCTHU IIPaBUIILHOMN
MUPAMHU/[IBL, TEOPEMA O IUIOIIAIN
OOKOBOI TOBEPXHOCTH
YCEUEHHOM MUPAMUIbI

https://m.edsoo.ru/R22FHBG60

55

56
57
58
59

Kontponbnas pabota mo teme
"MHororpanHuku"

[TonsiTne 06 00bEME
OO0BEM TUpaMHUIbI
O0BEM TpaMHKIBI
O0BEM TpaMHuIBI

R i

https://m.edsoo.ru/VHYNJOMQD

https://m.edso00.ru/GM1LC394G

https://m.edsoo.ru/B307P8WTC

https://m.edsoo.ru/PQZ9ED3YF

https://m.edsoo.ru/RZ8BITMU9

42


https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
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

60 OO0BEM TpaMHuTBI

https://m.edso0.ru/OHRFO2LCT

61 OO0BEM ITPU3MBI
62 O0BEM IPU3MBI
63 O06BEM IPU3MBI

https://m.edsoo.ru/YEQP63ZD4

https://m.edsoo.ru/B46EMRRGE

https://m.edsoo.ru/FIMOWG6KFT

Kontponbnas pabota mo teme
"O06BEMBI MHOTOI'PaHHUKOB"

64

[ToBTOpenue, 06o0IIEeHNE
cUCTEMAaTH3aINs 3HAaHUH.
[Toctpoenue ceueHui B
MHOTOTPaHHHUKE

65

IToBTOpEeHue, 06001IIeHNE
CUCTEMATU3aLNs 3HAHUH.
Brruncnenue paccTossHAN: MEXY

66 JBYMsI TOUKaMH, OT TOUKH J0
MIPSAIMOM, OT TOYKH J10 IJIOCKOCTH,
MEXy CKPELMBAIOLIMMUCS
PSIMBIMU

67 Urorosas koHTposbHas paboTa

[ToBTOpenue, 0600IIEHNE
cucTeMaTHU3alus 3HaHUH.
Beruucnenue yrios: Mexay

68 CKPENTUBAIOIIUMHUCS TPSIMBIMH,
MEXKIy NPSMOH U IUIOCKOCTBIO,
JBYI'PaHHBIX YTJIOB, YTJIOB MEXY
TUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

L

68

https://m.eds00.ru/23S50180N

https://m.eds00.ru/KXTOCIOJG

https://m.edsoo.ru/HKP613JUC

https://m.edsoo.ru/KB3EK0OA9U

https://m.edsoo.ru/X7CJU5L0O0

43


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

11 KITACC

Ne
n/n

Tema ypoka

Cdepa u map: ueHTp, pajnyc,
JaMeTp; TUTOIIAIb
MOBEPXHOCTH Cepsl

KoaudecTBO 9acoB

KoHTpoibHbIe

Bcero
padoThbI

IIpakTHyeckue
padoThbI

JlaTa
HU3yYeHUSs

DJieKTpoHHbIE HU(POBBIE
o0pa3oBaTe/bHbIE PECypPChI

https://m.edsoo.ru/TW8Z59CHJ

B3anmMHoe pacnonoxenue
chepsl 1 IITOCKOCTH;
KacaTeJIbHast INIOCKOCTh K
chepe; iomaas cheps
N3o0pakenue cdepsl, mapa Ha
mockocTy. CeueHus mapa

[{unuHapuyeckas MOBEPXHOCTbD,
00pa3yromme MHIHHIPHIECKON
MOBEPXHOCTH, OCh

HI/IJ'II/IH)IPH‘ICCKOﬁ IMMOBEPXHOCTHU

[MunuHap: ocHOBaHUS U OOKOBas
MOBEPXHOCTH, 00pasyromas u
0Cb; IUIONIAb OOKOBOH U
MOJTHOM MOBEPXHOCTHU

https://m.edsoo.ru/YCMWC4M3I

https://m.eds00.ru/QDCFS8UGXE

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

https://m.edsoo.ru/W0JR979V9

N300pakeHne HWINHApa Ha
miockoctu. Pazeéprka
mnHapa. CeueHus UIMHApa
(TUIOCKOCTHI0, TTapalIeTIbHON
WIH NIEPIEHIUKYISIPHON OCH
LWIMH]IPA)

KoHnueckast HoBepXHOCTB,
o0pa3yrolye KOHUYECKOn
MIOBEPXHOCTH, OCh U BEpLINHA
KOHMYECKOU TTOBEPXHOCTHU

https://m.edsoo.ru/0OY MSPW10Z

https://m.edsoo0.ru/H64QF3E6R
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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

Konyc: ocHOBaHUE U BepIIUHA,
00pa3yrolas 1 OCh; IJIOIA/b
OOKOBOM U MOJHOMN
[IOBEPXHOCTHU

VY ceu€HHBIN KOHYC:
00pa3yroniue 1 BbICOTa;
OCHOBaHUS U OOKOBas
MTOBEPXHOCTh

https://m.edsoo.ru/Q4EUBB6GT

https://m.edso0.ru/80VNITU20

10

11

12

H3o6paxeHune KoHyca Ha
mockoctu. Pa3BépTka KoHyca.
Ceuenus koHyca (MJI0OCKOCTHIO,
rapajuieIbHOM OCHOBAHHUIO, U
IUIOCKOCTBIO, MPOXOASIIEH
yepes3 BEPILNHY)

KoMb6unanust ten BpaieHus u
MHOI'OI'PaHHUKOB

MHOrorpaHHuK, ONMMCAHHBIN
oko1o chepsr; chepa,
BIIMCAaHHAs B MHOTOTPAHHUK WU
B TCJIO BpalllCHUSA

https://m.edsoo.ru/OPVICKUYU

https://m.edsoo.ru/4AVHGTY X8F

https://m.edsoo.ru/RMYY1STLP

13

14
15

16

17

TTonsaTtue 00 00béMme. OCHOBHEIE
CBOICTBA 0OBEMOB TEIT

O0BEM UIHHIpA, KOHYCa
O0béM 11apa U MWIoIa s Chepbl
ITogo0HBIE TENA B
npoctpancTBe. COOTHOIICHUS
MEXTy TUTOIIATMHU
MOBEPXHOCTEHN, 00bEMaMuU
MMOJOOHBIX TEN

KoHnTtposnbHas paborta 1mo temam
"Tena Bpamenus" u "OO0beMbl
Ten"

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

https://m.edsoo.ru/W8TGN5Z99

https://m.edsoo.ru/G7TAYCMOTT

https://m.edsoo.ru/4NO4FYUUX

https://m.edsoo.ru/KCOMHJI5SWW
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https://m.edsoo.ru/Q4EUBB6GT
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

18

19
20

21

22

23

24

25

26

27

28

29

BexTop Ha MIOCKOCTH U B
IPOCTPAHCTBE

Cno)XeHne U BEIYUTAHUE
BEKTOPOB

YMHOKEHHNE BCKTOpA HAa YHUCJIO

Paznoxxenue BekTopa o Tpém
HCKOMIIJIAHAPHBIM BEKTOpPAM.
[IpaBuio mapannenenumnena

Pemenne 3amay, cBI3aHHBIX C
[IPUMEHEHUEM IIpaBUIl IEUCTBUI
C BEKTOpaMHU

KoopanHaTHO-BEKTOPHBII
METOJ] TIPY PELLIEHUHN
reOMEeTPUYECKUX 3aJa4

IIpssMmoyronbHas cucrtema
KOOpJMHAT B IIPOCTPAHCTBE.
Koopaunate! BekTopa.
IIpocreiimue 3anauu B
KOOpJHMHATaX

Yron mexay BEKTOpaMH.
CkansipHO€E IIPOU3BEICHUE
BEKTOPOB

Brruucnenue yrios Mexay
IPSIMBIMU U TNIOCKOCTSMH

KonTponbhas pabota no teme
"BeKTOpbl U KOOPAUHATHI B
npoctpaHcTse"

IToBTOpEHME, 0000IICHUE 1
CHUCTEeMaTU3alus 3HaHH.
OcHoBHBIE (HUTYPHI, PaKTHI,
TEOpPEMBI Kypca IIIaHUMETPUHN

[ToBTOpeHwue, 06001IIeHNE 1

https://m.edsoo.ru/AQ405SB7C

https://m.edsoo.ru/PMNHTUK7G

https://m.edsoo.ru/4H7PLGBI1

https://m.edsoo.ru/NZSOLFWN1

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

https://m.edsoo.ru/BBI139Z7U

https://m.edsoo.ru/X9TSDNSQ3

https://m.edsoo.ru/RPAQMBCDO

https://m.edsoo.ru/EGRV3NF84

https://m.edsoo.ru/NSKELEBHL

https://m.eds00.ru/16ASE1TYU

https://m.edsoo.ru/VEMVY73YE
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https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
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
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE

cHCTeMaTH3anus 3HaHUH.
OcHoBHBIE QUTYPHI, (HAKTHI,
TEOpPEeMbI Kypca IIaHUMETPHH

30

31

32

33

IToBTOpEHME, 0000IICHUE 1
CHUCTEMAaTH3aINsI 3HAHUH.
3aaun IIaHUMETPUH U METO/IbI
WX pPEIIeHUs

[ToBTOpenue, 0600IICHNE 1
cUCTEeMaTH3aIHs 3HAHUH.
3aaun MIaHUMETPUU U METOJIBI
UX pelICHUs

[ToBTOpEeHME, 0000IIEHUE 1
CHCTEeMaTU3alus 3HaHH.
OcHoBHbIE (HUTYPHI, PaKTHI,
TEOPEMBI Kypca CTEPEOMETPUU

HToroBas KOHTpOJIbHAsE paboTa

https://m.edsoo.ru/UF02M943T

https://m.edsoo.ru/FG4PIJN2IF

https://m.edsoo.ru/ZY6BYLY7W

https://m.edsoo.ru/\VP8CXOC4C

34

[ToBTOpeHnue, 06001ICHNE 1
CUCTEMAaTH3allis 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34

https://m.edsoo.ru/70QSTDCAP
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https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJbHOMN NPOI'PAMMBI

10 KJIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTeILHOI MPOrpaMMBbl CpelHero 001ero o0pazoBaHus

7
7.1

7.2

7.3

7.4

7.5

7.6

I'eomerpus
OnepupoBaTh NOHATUAMU: TOUKA, IPsIMasi, INIOCKOCTb

HpI/IMeHSITB AKCHUOMBbI CTCPCOMCTPHUU U CICACTBUA U3 HUX IIPpU PCIICHUH
reoOMCTPUYCCKUX 3a4av

OnepupoBaTh MNOHATUSAMH: NApAJIICNBHOCT U NEPHEHAUKYISIPHOCTH
IPSIMBIX U IJIOCKOCTEN

KrnaccuduimpoBaTh B3aMMHOE PACIIOIIOKCHHE MPSMBIX W TIJIOCKOCTEH B
MIPOCTPAHCTBE

OnepupoBaTh MOHITHSIMH: ABYTPAHHBIN YTOJ, TpaHH IBYTPAHHOIO YIIIa,
peOpo IBYrpaHHOTO YIJia, JMHEHHBIA YTOJI IBYTPAHHOTO yIJIa, TPagycHast
Mepa JBYTPaHHOIo yria

OnepupoBaTh MOHATHSAMH: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKIBIN
MHOT'OI'PAHHUK, JIEMEHTbHl MHOTOI'PAHHHKA, TPABUIILHBIM MHOTOTPAHHUK

7.7

7.8

7.9

7.10

Pacno3naBaTh OCHOBHBIE BUIBI MHOTOTPAHHUKOB (THpamuia, MpHU3Ma,
MIPSIMOYTOJIBHBIN TTapajuieenumne, Kyo)

KnaccupuimpoBaTh  MHOTOIpaHHUKH,  BbBIOMpasl ~ OCHOBaHUSA  JJIs
KjJaccuuKauy  (BBIMYKJIBIE M HEBBINYKJIbIE  MHOTOTPAHHUKH,
IIPaBUJIbHBIE  MHOTOTPAHHUKHM, TpPsAMBIE W  HAKJIOHHBIE IPU3MBI,
napaJuIeIeue bl)

OnepupoBatb MOHATUAMU: ceKymas IIJIOCKOCTB, cedyeHue
MHOTOI'PAaHHHUKOB

OOBSICHATh  NPUHLUIBl  [OCTPOEHUS  CEYEHWH  MHOIOIPAaHHUKOB,
UCIIOJIb3YsI METOJ CIIEI0B

7.11

7.12

7.13

Crpoutp cedeHuss MHOTOTPAHHHUKOB METOJOM CJIEIOB, BBIIIOJIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHU3Y

Pemrate 3a/la4ui Ha HAXOXACHUC I'COMCTPUYCCKUX BCIIMYHH I10 06pa3uaM
WK aJIroputMam, IMPUMCHSASA H3BCCTHBIC AHAJIUTUYCCKHUEC MCETOAbI IPHU
peUICHUKM CTAHAAPTHBIX MATCMATHYCCKUX 3aJa4 Ha  BbIYUCIICHUC
paCCTOSIHI/Iﬁ MCXKAY ABYMSA TOYKAMH, OT TOYKH OO HpSIMOfI, OT TOYKH J0
IIOCKOCTH, MCKAY CKPCIINBAOIMIUMUCA IIPAMBIMUA

Pemate 3aaun Ha HaxOXJE€HUE M€OMETPUUYECKUX BEJIWYHMH 10 00pasLam
WM QITOPUTMaM, IMPUMEHss M3BECTHBIC AHAIUTHUYECKUE METOIBI IIPH
pEeLICHUN CTAaHAAPTHBIX MAaTEMAaTUYECKUX 3a7a4 Ha BBIYUCIICHUE YIJIOB
MEXIYy CKPELIUBAIOIIMMUCS NPSIMBIMHU, MEXKIY IPSAMON U ILIOCKOCTBIO,
MEXAY IJIOCKOCTSMU, ABYTPAHHBIX YIJIOB

7.14

Beruuciaare 00BEMBI U Iiomaian HOBerHOCTefI MHOI'OI'PaAHHUKOB



(mpusma, mupaMuza) ¢ MpUMEHEHUEM (GOPMYJ, BHIYUCISATH COOTHOLICHHS

MEX Ty IO ISIMHE MTOBEPXHOCTEH, o0BEMamu OT00HBIX
MHOTOTPaHHHUKOB
715 OnepupoBaTh MOHATUSMU: CHUMMETPHsS B IMPOCTPAHCTBE, LIEHTP, OCh U
TUIOCKOCTh CHMMETPUH, IIEHTP, OCh U TIIOCKOCTh CHMMETPUU (UTYPHI
W3Briekath, mpeoOpa3oBBIBATH M WHTEPIPETHPOBATH WHPOPMAIUIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (uUrypax, NpPEACTaBICHHYIO Ha
4epTekax U pUCYHKAX
[TpumensTh TeomMeTpudeckue (PakThl IS PEIICHUS CTEPEOMETPHUECKHUX
7.17 3a/ay, TMPEANOIaralonuX HECKOJIbKO INaroB PEIICHHs, €CIH YCIOBHUS
MIPUMEHEHUS 33JIaHbI B SIBHOU (hopMe
718 [IpumensaTp npocTEdIME MPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKHX 3a]1au
219 [TpuBOIUTE TIPUMEPHI MATEMATHYCCKHX 3aKOHOMEPHOCTESH B TPHPOJE U
JKU3HU, paclio3HABaTh MPOSBICHHE 3aKOHOB T€OMETPUU B UCKYCCTBE
[TpuMeHsITh IOTyYeHHbIC 3HAHUS Ha MPAKTUKE: aHATH3UPOBATH peabHbIE
CUTyallid W TPHUMCHATh W3YYCHHBIE TIOHATHUS B TMPOIECCE IMOWCKa
pelIeHus MaTeMaTHIeCKH CPOPMYITUPOBAHHON IPOOIEMBI, MOJEINPOBATh
7.20 peabHBIC CHUTYAIlMM HAa S3BIKE T'€OMETPHH, WCCIICIOBATh ITOCTPOCHHBIC
MOJIETTM C WCIOJB30BAHHEM T'E€OMETPUYECKHX TOHITHH U TEOpeM,
anmapara anreOppl, pernath NPAKTHYSCKHe 3aJa4d, CBS3aHHBIC C
HAXO0XJICHUEM T€OMETPUIECKUX BETUIHH
11 KIIACC
Kon .
HpoBepsieMOro IIpoBepsiembie NpeMeTHbIE Pe3y.IbTAThI 0CBOEHHS 0CHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMBbl CpeIHero o01ero 00pa3oBaHus
pe3yJibTara
6 ['eomeTpus
OnepupoBaTh MOHATHSIMH: IWIHHIPHIECKAS TIOBEPXHOCTH, 00pa3yroIIne
6.1 [WIMHIPUYECKON TOBEPXHOCTH, LUIUHAP, KOHMYECKas IMOBEPXHOCTb,
' oOpasyromme KOHMYECKOW TMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaiieHus (IUIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIOCOOBI MOJTyYEHHSI TEJI BPALLICHUS
6.4 KnaccuduimpoBarh B3auMHOE PaciofioKeHHE CEphl U TIOCKOCTH
OnepupoBaTh MOHATHUAMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTA CETMEHTA, IIApOBOM CJIOW, OCHOBAaHUE IIAPOBOTO CIIOS, BBHICOTA
[IAPOBOTO CJI0A, IIIAPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI M IUIOIIAAM MOBEPXHOCTEH Tea BpallCHHUS,
TEOMETPHUECKHX Tell C MpUMEHEHHEM (opMyT
OnepupoBaTh MOHITHSIMH: MHOTOTPAaHHHUK, BIHCAHHBIM B cdepy Hu
6.7 OTMCaHHBIN 0KO0JIO cpephl, chepa, BHMCaHHAsT B MHOTOTPAHHHK WJTU TEJIO
BpallleHus
6.8 BBIYNCIATE  COOTHOIICHHS MEXKAY IUIOMAASMH TOBEPXHOCTEH W

00BEMaMU ITOTOOHBIX TEN



6.9

6.10

6.11

6.12

N300paxath n3ydaemble QUTYpHI OT PYKH U C MPUMEHEHHEM IPOCTHIX
YePTEKHBIX HHCTPYMEHTOB

BbInonHATE (BBIHOCHBIE) IUIOCKME YEPTEXH M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (GUIyp: BUJ CBEpXYy, COOKY, CHU3Y; CTPOUTbH CEUEHMs Tell
BpalICHUs

W3BnekaTh, MHTEPIPETHPOBATH M NpeoOpa3oBbIBaTh HH()OPMAIUIO O

MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, MpPeICTaBICHHYIO Ha
yepTexax U pUCyHKax
[TpumensTh reomeTpuueckue (akThl IJIsI PELICHUS CTEPEOMETPHUECKUX

3a1a4, NPEAINONAraloluX HECKOJBKO IIAaroB pPELICHUs, €CIU YCIOBUSA
MPUMEHEHUS 33JIaHbl B SBHOU (hopMe

6.13

6.14

6.15

OnepupoBaTh NOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINONHATE JICHCTBUS CIIOKEHUSI BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHO)KCHI/IH BeKTOpa Ha 4YHuCIIO, 06’B${CH${TB, KaKuUMHu CBOfICTBaMI/I OHHU
o0JazaroT

HpI/IMeHHTB IMpaBUJIO IMapaJuICJICIUIICca Npru CJI0OKECHHUU BEKTOPOB

6.16

6.17

6.18
6.19

OnepupoBaTh MOHATUSAMH: JI€KAPTOBBl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOpP, MOJYJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yroJl MEXKIy BEKTOpAaMH, CKaJspHOE [IPOU3BENECHHUE BEKTOPOB,
KOJUIMHEapHbIE U KOMILJIaHAPHBIE BEKTOPBI

Haxomuth cyMMy BEKTOPOB U NPOMU3BEIAECHHE BEKTOpA Ha YMCIIO, YToJ
MEX]y BEKTOpaMHM, CKaJIIpHOE MPOU3BEJCHUE, PACKIIaIbIBaTh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

3aaBaTh IVIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHUCTEME KOOpAMHAT

Pemwate 1mpocreliye TeOMETPUYECKHE 3aJayd  Ha IIPUMEHEHHE
BEKTOPHO-KOOPAMHATHOIO METOAA

6.20

6.21

6.22

6.23

Pemats 3aa4u Ha J0Kas3aTcJIbCTBO MaTEMaTHYCCKHX OTHOIIICHUU M
HaXO0KACHUC I'COMCTPUUCCKHUX BCIUYHH IIO o6pa3uaM W aJiropuTrMam,
IIPUMCHSAA HU3BECTHBIC METOJbI npu pEeIICHUHA CTaHJAPTHBIX
MAaTCMAaTHYCCKHUX 3aaa4

HpI/IMeHHTB HpOCTCfIIJ.IPIC IIporpaMMHBIC CpCACTBAa W DJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCIICHUN CTCPCOMETPUUCCKUX 3aJa4

[IpuBOANTE MpUMEPBHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJAE U
JKU3HM, PACIIO3HABATH MPOSBICHUE 3AKOHOB T€OMETPUU B UCKYCCTBE

[IpuMeHsTh MONydyEeHHBIE 3HAHMS Ha NPAKTUKE: aHAJIU3UPOBAThH
peaibHbIE CUTyallUM W NPUMEHSATh HM3y4YEHHbIE IOHATHS B IpoOLECCe
NOMCKA PELICHUs MaTeMaTU4ecKu C(HOPMYIUPOBAHHON MpoOIEMBI,
MOJIEJIMPOBATh pealibHble CUTYallMU Ha SI3bIKE€ F€OMETPHH, HCCIIE0BATh
IIOCTPOEHHBIE MOJENIN C MCIOJIb30BAaHUEM I€OMETPUUYECKUX MOHATHH U
TeopeM, amnmnapara ajareOpbl, pelaTh MpakKTUYEeCKHe 3aaui, CBSI3aHHbIE C
HaXO0XJIEHUEM T€OMETPUYECKUX BEINYNH



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  pacnosnokeHue TpsAMBIX B IIPOCTPAHCTBE:  IEPECEKANOIIHECH,
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 MEXJIy MpsAMBIMH B IPOCTPAHCTBE.
ITapamienbHOCTh IIIOCKOCTEW: MapalIesIbHbIE INIOCKOCTH, CBOMCTBA MapaJuICIbHbIX
miockocteit. [Ipocrteitmme mpocTpaHCcTBeHHBIE (DUTYpPHI HAa IUIOCKOCTH: TETPadp,

KyO, apajuiesienunes, NoCTPOCHUEe CeUeHUN

[lepneHIUKyYISApHOCTh MNPSAMOM M IUIOCKOCTH: MNEPHNEHAMKYJISPHbIE IpSIMbIE B
IIPOCTPAHCTBE, MPAMBIE IApaJUIEIbHbIE U NIEPIICHANKYIISPHBIE K INIOCKOCTH, IPU3HAK
NEPNEHIUKYJIAPHOCTH IIPSIMON U INIOCKOCTH, TEOPEMA O MPAMOM MEPIEHAUKYIIAPHON
IUDIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJl MEXAYy MNpSIMOM M IUIOCKOCTBIO,
JIBYI'PaHHBIA yrOJI, JIMHEHHBIM Yroja JAByrpaHHoro yria. llepneHnukynsp wu
HAKJIOHHBIE: PACCTOSIHME OT TOYKH [0 IUIOCKOCTH, PACCTOSTHUE OT NPSAMON 10
IUIOCKOCTH, MPOEKIUS (PUrypsl HAa IUIOCKOCTh. [leprneHauKyIsipHOCTh MIOCKOCTEH:
MpU3HAK  MEPHEHAUKYIIPHOCTH  JBYX  IUlockocte. Teopema o  Tpéx
NEPIEHIUKYIIApax

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
IIOJIHAsI TOBEPXHOCTH Npu3Mbl. [lapamienenunesn, npsMOyTroabHbIN TapaJlIeIeHIe
u ero coricrtsa. [lupamuna: N-yrojapHas nupamuaa, rpaHd U OCHOBAHUE NTUPAMMUIBI,
OOKOBasl M MOJIHAsl MOBEPXHOCTh MUPAMUJbI, IPABUIbHASA U yCEUEHHAs MUpaMHa.

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



7.5

IIPAaBWJIBHOTO MHOTOTpPaHHMKA, IpaBWIbHAs NpU3Ma U IpaBWIbHAs NHPaMHUAA,
MpaBWJIbHAs TPEYrojibHAs MUpPaMUIa U MPaBHIbHBIN TeTpasrap, ky0. [Ipencrasnenue
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, 00pa3yIOIIHe 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

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

OpsAMOYIOJIBHOTO IIapajuiCjcnuicia H CICACTBHUA U3 Heé. OOBéM OUJIMHApPA,

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
NpoBepsIeMoOro
TpedOBaHMSI

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM pPe3yJbTATaAM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHOM NPOrPaMMBbI Cpe/IHEro 0011ero
o0pa3oBaHus

Bnamenne MeTomamMm J0Ka3aTeNbCTB, aNTOPUTMAMH DEUICHUS 3a7ad;
yMeHue (GOopMyIHpOBaTH U ONEPUPOBATH MOHATHUSAMH: OIpEIeNCHHE,
aKCHOMa, TEopeMa, CIICACTBHE, CBOWCTBO, IPHU3HAK, IOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHSATh UX; yMeHHE (HOPMYIHPOBATH
o0paTHOE ¥ TMPOTHBOIIOJIOKHOE YTBEPXKACHUE, MPHUBOAWTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ] MaTeMaTHUECKOW WHIYKIUU;
MPOBOJUTHh  JOKa3aTeNbHBIE pACCYXICHUS TIpH pPEUICHWH  3a1ad,
OLIEHUBATh  JIOTUYECKYI0  MPAaBUIBHOCTb  PACCYXKACHUH;  yMEHHUE
OIICPUPOBATH TOHATUSMH: MHOXKECTBO, ITOJMHOKECTBO, OIEPAIlMM HaJ|
MHOKECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIH
ammapar JUIsi OIMCaHUs PealIbHBIX MPOIIECCOB U SBJICHUN U MPHU PELICHUN
3a1a4, B TOM 4YHCIIE W3 JPYrux y4eOHBIX MPEAMETOB; yMEHHE
OIepUPOBATH MOHATUSAMU: Tpad, CBA3HBINA rpad, nepeBo, MMKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/aBaThb M ONHCHIBaTh TIpadbl Pa3THYHBIMU
croco0amMu; UCTIOIB30BATh Tpadbl MPHU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSIMH: HATypajdbHOE YHUCIIO, LIENO0E YHUCIIO,
CTEIEHb C LIEJIbIM [T0Ka3aTesIeM, KOPeHb HaTypajbHOU CTENEHH, CTENEHb C
palMOHAIBHBIM [OKA3aTEJIEeM, CTEIICHb C JIEUCTBUTEIIbHBIM MTOKa3aTelIeM,
jJorapudm 4Yucia, CUHYC, KOCUHYC W TaHI'€HC MPOU3BOJIBHOIO YHCIA,
OCTAaTOK [0 MOJIYJIO, PalMOHAIBHOE YHUCJIO, UPPALUOHATBHOE YHUCIIO,
MHO>KECTBAa HATypaJbHBIX, LENbIX, PalMOHAIbHBIX, JEHCTBUTEIbHBIX
YHUCEJ; YMEHUE MHCHOJb30BaTh IMPU3HAKU JIETUMOCTH, HAWMEHbILIUN
oOuIuii nenurtenb U HauMeHbllee oo1iee KpaTHoe, anroputM EBxinia npu
pelIeHnu 3a7a4; 3HaKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMU CHCTEMaMH
CUMCJICHHS;  YMEHHE  BBINOJHATH  BBIYMCICHHWE  3HAYCHUH U
npeoOpa3oBaHus  BBIPAKEHUH €O  CTENEHSIMH W Jorapudmamu,
npeoOpa3oBaHus  APOOHO-PALMOHANBHBIX  BBIPAKECHUN; yMEHHE
ONEPUPOBATh  MOHITHSIMH: TIOCICIOBATEIBHOCTh, apu(MeTHIecKas
nporpeccusi, reomMeTpuyeckas Mporpeccusi, OECKOHEUHO YObIBaroIas
F€OMETPUYECKAasl MPOTPECCHUsi; YMEHUE 3aaBaTh MOCIEI0BATEIHLHOCTH, B
TOM 4YHCJIE C TOMOIIBIO PEKYPPEHTHBIX (HOPMYI; YMEHHUE OIEepUpOBaThH
MOHSATUSMU: KOMIUIEKCHOE YHCIIO0, CONMPSKEHHBIE KOMIUIEKCHBIE YHCIA,
MOJyJIb U apIYMEHT KOMILUIEKCHOTO Yucia, ¢popMa 3alUCH KOMILJIEKCHBIX
grcen (TeoMeTpudecKas, TPUTOHOMETpUYECKass U anreOpanyeckas);
YMETh MPOU3BOIUTH apUPMETHUECKHe JAEUCTBUS C KOMIUIEKCHBIMU
YUCJIAMH; TPUBOJIUTH HPUMEPHl HCIOIB30BAHUS KOMIUIEKCHBIX YHCEII,
ONEPUPOBATH MOHATUSAMHU: MaTpulla 2x2 u 3%3, onpeaeIuTeNb MaTPHUIIbI,
F€OMETPUUYECKHUIM CMBICIT OTPEICITUTES

YMeHHe onepupoBaTh IOHATUSMU: PALMOHAIBHBIE, UPPALMOHAIbHBIC,
IOoKa3aTesbHbIe, CTEIEHHbIE, JIOrapu(pMHUUecKHe, TPUTOHOMETPUYECKHE



YpaBHEHHs M HEPABEHCTBA, WX CHUCTEMBI; YMEHHE OIIEpUPOBAThH
MOHSTUSMM: TOXKJIECTBO, TOXAECTBEHHOE NpeoOpa3oBaHHUE, YpaBHEHHE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHHWH W HEPABEHCTB, PAaBHOCHUIIBLHOCTH
ypaBHeHPIfI, HCpPaBCHCTB W CHUCTCM; YMCHHUC pCIIaTh YpPAaBHCHU,
HEPABEHCTBA M CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX IPHUEMOB; pEIIATh
YpaBHCHUA, HCEPABCHCTBA MW CHCTCMbI C IIapaMCTPOM; IIPHUMCHATH
YpaBHEHUS, HEPABCHCTBA, MX CUCTEMBI IJI PELICHUS MaTEMaTHYECKHUX
3aJ1a4 U 3a]1a4 U3 pa3IudHbIX 00JacTel HayKu U peabHOM JKU3HU

YMeHue onepupoBaTh HNOHATUAMM: (QYHKIMS, UYETHOCTh (DYHKLMH,
HNEPUOJIMYHOCTh (YHKIMH, OTPaHUYEHHOCTh (YHKLUH, MOHOTOHHOCTbH
byHKIMH, SKCTpeMyM (YHKIWHW, HAauOOJIbIIee M HAMMEHbIIEEe 3HAUYCHUS
(GYHKIMU HAa IPOMEXYTKe, HelpepblBHAsA (PYHKIMS, aCUMIITOTHI Ipaduka
GbyHKIMHU, TIepBasi U BTOpas MPOM3BOAHAS (YHKIUH, TEOMETPHUECKUN U
¢u3nueckuif CMBICI IPOU3BOJHOM, MepBOOOpa3Has, OIpeneIEHHBIN
WHTETpajl, yMEHHE HAaXOJIUTh ACHMIITOTHI Tpaduka (yHKIHH; YMEHHE
BBIYHUCIATh  INPOM3BOAHBIE  CYMMBI, IIPOM3BEIEHHUS, YaCTHOIO U
KOMIIO3UIIUN (DYHKIMA, HAXOIWTh ypaBHEHHE KacaTeNbHOW K TpaduKy
(GyHKLIMU; YMEHHME HaXOJIUTh IPOU3BOJHBIE 3JIEMEHTApHBIX (YHKLUH;
YMEHHE HCIIONb30BaTh IPOU3BOJHYIO Ui HCCIENOBaHUS (QYHKIIHM,
HaXOJUTh HAWOOJIbLIME M HAUMEHbLINE 3HAueHUs (DyHKIU, CTpOUTh
rpad¥Ky MHOTOWIEHOB C HCIOJB30BaHHWEM ammnapara MaTeMaTH4YeCKOIo
aHaJIM3a; NPHUMEHATH TPOM3BOAHYIO JUIS HAXOXACHHUA HAWIy4dlIEro
pelleHns B NPUKIATHBIX, B TOM YHUCJIE COLUAIbHO-DKOHOMUYECKUX H
¢u3nueckux 3aaayax; HaXOAUTh IUIOMATN U 00bEMBI (UTy C TOMOIIbIO
UHTETpasa; MPUBOJUTH MPUMEpPhl MAaTEMaTU4YECKOrO0 MOJEIHMPOBAHUS C
NOMOIIBIO AU(depeHInanbHbIX YpaBHEHUH

YMeHue omnepupoBarh MNOHATHAMU: Trpaduk GyHKUMH, oOOpaTHas
byHKUMsA, KOMMo3unus (GYHKIHUH, JUHEWHas (QyHKIUS, KBaapaTHUHAsS
byHKLIHSA, panyoHanbHast byHKIMA, CTEIICHHAs byHKLUMA,
TpUroHoMerpuyeckue  (GyHKIUH, OOpaTHBIE  TPUTOHOMETPUYECKHE
GyHKLIMH, T[OKaszaTeslbHas M Jorapupmuyeckas (yHKIMHU; YMEHUE
CTpoUTh TrpadUKH H3YyYCHHBIX (YHKIUH, BBINOJIHATH MPeoOpa3oBaHMUs
rpaduKoB (QyHKIMHA, UCIIOIB30BaTh I'pauKU I U3y4EHHsI IPOLIECCOB U
3aBUCUMOCTEH, MpU PELICHUM 33Jay U3 JPYIHX y4eOHBIX NMPEAMETOB U
3aJ]au U3 peajJbHOM >KU3HU; BbIpaXXaTh (OpMYJIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMU; UCII0JIb30BAaTh CBOMCTBA U rpaduku GyHKIUI AJIs pelieHus
ypaBHEHMH, HEpaBEHCTB M 3ajjady C IapaMeTpaMu; H300pakaThb Ha
KOOPJIMHATHOM IUIOCKOCTH MHOKECTBA PELICHUN YpaBHEHUW, HEPABEHCTB
U UX CUCTEM

YMeHue pemarbh TEKCTOBBIE 3a/JadM pa3HbIX THUIIOB (B TOM YHUCIIE Ha
MIPOLIEHTHI, JOJIM U YacTH, HA JBH)KEHHUE, paboTy, CTOUMOCTh TOBapoB U
yCIIyT, HAJIOTH, 33Jlaui U3 00JaCTH YIpaBJIEHUs JUYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTaBISITh BBIPAKEHUS, YPABHEHUS, HEPaBEHCTBA M HX
CUCTEMBI II0 YCJIOBHUIO 3aJaud, MCCJIENOBAaTh IIOJYYEHHOE PELICHUE U
OLIEHUBATh MPABJIONOJ00OHOCTh PpE3yJbTAaTOB; yMEHHE MOJIEINPOBAThH
peayibHble CUTYyallUd Ha $3bIKE MAaTEMAaTHUKH; COCTABJIATH BBIPAXKECHMUS,
YPaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBI 110 YCJIOBMIO 3aJaud,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHMEM almapara
ayireOpbl, HHTEPIPETUPOBATh NOJTYUESHHBIH pe3yIbTaT

YMmenue ONICpHUPOBATh NOHATUAMU: CPECAHEC apI/I(I)MeTI/ILIeCKOG, MEaraHa,



HauOoJIbIlIee U HAUMEHBIIIee 3HAYCHHS, pa3Max, JUCIIEPCHS, CTaHIAPTHOE
OTKJIOHCHHE YHCIIOBOTO HaboOpa; YMEHUE H3BJICKaTh, WHTEPIPETHPOBATH
nH(popMaIrio, IPEICTaBICHHYIO B TaOIUIIaX, HA TUarpaMmax, rpadukax,
OTPAXKAIOIIYIO CBOMCTBA PEATBHBIX MPOLIECCOB U SIBJCHUI; MPEICTABIATH
uH(pOpMAlLIMI0O C TOMOINBIO TaOJaWII ¥ JAMarpaMM; HCCIEA0BaTh
CTATUCTUYECKHE JaHHBIE, B TOM YHCIE C MPUMEHEHHEM TpadUuIecKux
METOJIOB M 3JIEKTPOHHBIX CPEJICTB; TpaUUECKH UCCIIEIOBATh COBMECTHBIC
HaOMIOZIEHUSI C TIOMOIIBIO JUarpaMM pacCeuBaHUST U JIMHEWHOU
perpeccuu

YMeHue omnepupoBaTh MOHATUSAMHU: CIy4allHBIA ONBIT W CIydailHOE
CcOOBITHE, BEPOSTHOCTH CIYyYaWHOTO COOBITHS; YMEHHE BBIUYUCIATH
BEPOSITHOCTh C HCIIOJIb30BaHUEM TpadUyecKuX MeETOJIOB; MPHUMEHATH
(GOpMYIIBI CIIOKEHUSI W yYMHOXCHHSI BEPOSITHOCTECH, (OPMYITy ITOJHON
BeposTHOCTH, (hopmyny beprymnnu, komOuHaTOpHBIE (AKTHI U (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTU PEAIbHBIX COOBITHI; YMEHHE ONEepUpOBaATH
MOHATUSAMHM: CIIy4aifHas BEJIMYUHA, paclpeieieHue BepOATHOCTEH,
MaTeMaTUYeCcKoe OXKHIaHHWE, TUCIEPCUS M CTaHIApTHOE OTKJIOHEHUE
CIly4aiilHON BeNMMYWHBL, (YHKUUK paclpeieNeHuss U  IUIOTHOCTHU
PaBHOMEPHOTO, TIOKa3aTeIbHOTO M HOPMAJbHOTO pacipe/iesieHu;
YMEHUE UCIOJIb30BaTh CBOMCTBA M3YyYEHHBIX pacCIpeieeHnil s
pemieHust 3aaa4d; 3HAKOMCTBO C TMOHSATHUSAMH: 3aKOH OOJIBIIUX 4YHUCEN,
METOJIbI BBIOOPOYHBIX HCCIEAOBAaHUN; YMEHHE NPUBOAUTH MPUMEPHI
MIPOSIBJICHUST 3aKOHA OOJIBIIUX YHCENI B MPHUPOIAHBIX U OOIIECTBEHHBIX
SIBJICHUSIX; YMEHHE ONEepUpPOBATh MOHATUAMM: COUETAHUE, NEPECTaHOBKA,
YUCJIO COYETAHHM, YHUCIO TEepecTaHOBOK; OwHOM HpioTOHA; ymeHue
MPUMEHSTh KOMOUHATOPHBIE (DAaKThl U PACCYXKICHUS JIJIS PEIleHus 3a/1ay;
OIICHUBATH BEPOSITHOCTH peanbHBIX COOBITHIA; COCTaBJISITh
BEPOSITHOCTHYIO MOJIETb U UHTEPIPETUPOBATH NOJIYUEHHBIA PE3YIbTAT

YMeHue omnepupoBaTh TMOHATUSAMHU: TOYKA, MpsiMas, TIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BeIMYMHA YyIJla, I[JIOCKUM yrou,
IBYTPAHHBIA Yroj, TPEXTPAHHBIA YTroJl, CKPELIUBAIOLIUECS TpSMEIE,
NapajuIeIbHOCTh M MEPIEHIUKYISIPHOCTh HPSIMBIX U IJIOCKOCTEH, yroii
MEXAy NPSIMBIMHU, YroJl MEXKAY MPSMOM M IUIOCKOCTBIO, YIOJl MEXIy
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JI0 IJIOCKOCTH, PACCTOSIHUE MEXKAY
IPSIMBIMHU, PACCTOSHUE MEXY IJIOCKOCTSMU; YMEHHE MCIOJIb30BaTh MpU
pelIeHnn 3a/ay M3y4YeHHbIE (PaKThl U TEOPEMbI IUIAHUMETPHUM; YMEHUE
OLIEHMBATh  pa3Mepbl OOBEKTOB  OKPYXKAIOIIEro MHpa; CTPOUTh
MaTeMaTHYeCKUe MOJEIU C IOMOUIIbI0 TI'€OMETPUYECKUX MOHATUH U
BEITMYHH, pelIiaTh CBsI3aHHBIC C HUMH MPAKTUYECKUE 3a7aun

10

YMeHue omepupoBaTh MOHATUSAMU: TUIOIMIAAL (GUTYpBI, 00BEM (UTYPBHI,
MHOTI'OrpaHHUK, HpaBI/IJ'H)HI)II\/'I MHOTI'OrpaHHUK, CCUYCHHUC MHOI'OIpaHHHKA,
KyO, Tapajielienunesn, npu3Ma, nupamuaa, (GuUrypa u TMOBEPXHOCTh
BpalleHus, MWIMHAP, KOHYC, Imap, cdepa, miomanab chepsl, MI0maIb
MOBEPXHOCTH MMUPAaMUbI, TPU3MBI, KOHYycCa, IWIHHApPA, O00BEM KyOa,
MPsIMOYTOJIBHOTO TapajuleNienunena, MUPaMUIbl, TPU3MBI, IWIHHIPA,
KOHyca, mapa, pa3BéPTKa MOBEPXHOCTH, CCUCHHS KOHYCa W IMIIMHIPA,
napajuieNibHbIe OCH WM OCHOBAaHUIO, CEYEHHE IIapa, IUIOCKOCTh,
Kacarommasicss cepbl, MWIMHIPA, KOHyCa; YMEHHE CTPOUTH CCUYCHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAHHHUKH, (PUTYyphl U MOBEPXHOCTU
BpalCHusA, UX CEYCHHA, B TOM YUCJIC C TOMOLIBIO 3JICKTPOHHBIX CPEIACTB,
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yMEeHHE MPUMEHSTh CBOICTBA reOMETpHUYECKUX (hUryp, caMoCTOATEIHHO
(bopMyIHpOBaTH OMpEAETeHNUs H3ydaeMbIX (UTYp, BBIABUTaTh THIIOTE3HI
O CBOMCTBaxX W MPU3HAKAX T'€OMETpUUYECKUX (PUryp, o60CHOBBIBATH WU
omnpoBeprarb MX; yMEHHE MPOBOAMUTH Kiaccupukauuio ¢GUryp Imo
pa3IMuYHBIM TPU3HAKAM, BBINIOJHATH HEOOXOIUMBIC OTOJHHUTEIbHBIC
ITOCTPOEHUS

YMeHue onepupoBaTh NOHATHSAMH: JBIDKEHHE B  IMPOCTPAHCTBE,
napaulebHBI TIEPEHOC, CUMMETPHsl Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TmpeoOpa3oBaHUEe MOAO00Ms, TOMO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIE W TOAOOHBIE (HUTYPHI, B TOM YHCIE B HPUPOIE,
UCKYCCTBE, apXHUTEKType; HCIOJIb30BaTh TE€OMETPUYECKHE OTHOUICHHUS
NPY PEIICHNH 3a]1a4; HAXOAUTh TeOMETPUYECCKUE BETMYHMHBI (JUTMHA, YTOJ,
TUIOIIAb, 00bEM) IIPU PEIICHUH 33/1a4 U3 IPYTUX y4EOHBIX MPEIMETOB U
U3 pEaIbHOW >XM3HM; YMEHHE BBIYUCIATH T€OMETPHYECKHE BEIWYHMHBI
(MHa, yrous, MIOm@AAb, O0BEM, IJIOUIAIb TOBEPXHOCTH), HCIIOJIB3YS
U3y4eHHbIE (OPMYIIBI M METObI, B TOM YHMCIE: IUIONA]b ITOBEPXHOCTH
UpaMHIbl, TIPU3MBI, KOHYCa, IHJIMHIPA, IUIOMmanb cepsl; 00bEM Kyoa,
IPSIMOYTOJIBHOTO ~ TapajUleseluea, MUPaMUAbl, TPH3MBL, IMIMHIPA,
KOHYCa, I1apa; yMEHHE HaXOAUTh OTHOLIEHUE 00BbEMOB MTOTIOOHBIX (PUTYD

YMeHue onepupoBaTh MOHATHIMHU: MPSIMOYTOJbHAs CUCTEMa KOOPAWHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPIAMHATHI BEKTOPa, CyMMa BEKTOPOB,
MPOM3BEJICHNE BEKTOpa Ha YHCIIO, PA3JIOKCHHE BEKTOpa I0 0Oa3ucy,
CKaJIIPHOE TPOU3BEJCHUE, BEKTOPHOE MPOU3BEICHHE, YTOJ MEXIy
BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIA M KOOPAUHATHBIA METOJ
JUI  pEIICHUS TeOMETPUYECKHMX 3ajJad | 3ajad JPYrux yueOHbIX
PEIMETOB

YMeHue BbIOMpaTh MOAXOAALIMA METOA S pEIIeHUs 3aJauu;
IIOHMMAHHE 3HAYUMOCTH MAaTEMaTUKA B HW3YYCHHH MPUPOAHBIX U
OOIIIECTBEHHBIX IPOLIECCOB M  SIBJICHUH; YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMATHKM B MCKYCCTBE, YMEHHUE IPUBOIUTH
IIpUMEPBl  MATEMaTUYECKUX  OTKPBITMM POCCUHMCKOMW M MHUPOBOU
MaTEMaTHYECKON HAYKH



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

HpOBepﬂeMI)Iﬁ 3JIEMEHT COACPKAaHUA

Koxn
1 Uucna v BBIYUCIICHUS
1.1 Hatypanbnble u nemnsie yncna. [Ipu3Haku 1e1MMOCTH LETBIX YHCEeT
19 Panmonaneupie  yncna. OOBIKHOBEHHBIE M JECATHYHBIE JIpOOH, MPOLEHTHI,
OecKOHEeYHbIE TIEPHUOUUECKUE TPooU
13 Apudmernueckuit KOpCHE HaTypajJbHOH cTeneHu. JleficTBug ¢ apudmernyeckumu
KOPHSIMHM HaTypajlbHOU CTEeHU
14 Crenens ¢ uenbiM nokaszatesieM. CTeNeHb ¢ pallMOHAJIbHBIM Moka3ateneM. CBolCTBa
CTETICHH
15 CuHyC, KOCHHYC W TAaHI€HC YMCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHTEHC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. [lecsTHIHbIe U HATYpaJIbHBIE JOTapU(PMBI
JeiictButenpHpie  yucia. ApudMETHYECKHE Olepalud ¢ JICHCTBUTEIHHBIMU
1.7 yrcnamu. [Ipubnmkénnple BHIYMCICHUS, TPaBUia OKPYTJICHUS, MPUKHUIKA U OI[CHKA
pe3ybpTaTa BEIYUCICHUN
1.8 [TpeoOpazoBaHue BEIpAKEHUI
1.9 KommiekcHsie yucna
2 VYpaBHEHUs U HEPABEHCTBA
2.1 Llenble U 1pOOHO-pAIIIOHANIBHBIE YPAaBHEHUS
2.2 HppanmoHanpHble ypaBHEHUS
2.3 TpuronomeTpuyeckue ypaBHEHH
2.4 [TokazaTenpHbIC U JOTAPUPMUUECKUE YPABHEHUS
2.5 I{enpie 1 1poOHO-palMOHATILHBIE HEPABEHCTBA
2.6 UppanmonanbHpie HEpaBEHCTBA
2.7 [TokazaTenbHbIC U JOTapUPMUUECKIE HEPABCHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucTtemMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Matpuia cucTeMsl JIMHEHHBIX ypaBHEHUI. OnpenenuTeslb MaTPUILIbI
3 @yHK1MH U rpaduku
31 Oynkius, crnocoObl 3amanust (yskiuu. [padux ¢ynkumu. B3aumbHo oOpaTHBIE
¢byukiun. YétHple u Heu€THbIe QyHKIMU. [leproauueckue GpyHkuuu
OO6mactp ompeneNeHuss W MHOXKECTBO 3HadeHud ¢yHkuun. Hymm  QyHKIum.
39 [TpomMexxyTkM  3HAKOIMOCTOSIHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
MakcumMymMbl ¥ MHUHUMYMBI (GyHKIEHA. HanOomnbilee W HaWMEHbIIEe 3HAYCHUE
(GYHKITUHN Ha IPOMEKYTKE
33 CrenenHas pyHKLHUS C HATYpaJIbHBIM U IIeJIbIM Moka3atesneM. E€ cBoiicTBa u rpaduxk.
CaoiicTBa 1 rpaduK KOpHs N-0i1 CTETIEHN
34 Tpuronomerpuueckue GyHKIUU, UX CBOMCTBA U TpaduKu




3.5

[TokazarenbHast u Jorapudmuyeckas GyHKINHU, X CBOMCTBA U TpaduKu

Toukm paspeiBa. AcumnTorel rpadukoB (ynkmuii. CpoiicTBa  (QyHKIHUH,

36 HEIPEPBIBHBIX HA OTPE3KE
3.7 ITocienoBaTeabHOCTH, CIOCOOBI 3aJaHUs MTOCIIEIOBATENLHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpuueckas nporpeccu. @opmyia CI0XKHBIX MPOLIEHTOB
4 Hauana MmaTeMaTH4ecKoro aHanusa
4.1 [TpousBonHas GpyHkiun. [Tpon3BoHbIE 3IEeMEHTAPHBIX (QYHKINN
[IpuMeHeHHe TPOM3BOJHOW K HCCIENOBaHUIO (YHKIMI Ha MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxneHne HauOOJIbLIEro M HAaUMEHBIIEro 3HaueHUs (YHKIHUMU Ha
OTpe3Ke
4.3 ITepBooOpasnas. MuaTerpan
5 MHokecTBa 1 JOruKa
5.1 MHokecTBO, onepanuu Haj MHOXkecTBaMu. [luarpammel Ditnepa — Benna
5.2 Jlornka
6 BeposiITHOCTh 1 cTaTUCTHKA
6.1 OnwucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTU
7.2 IIpsimble U TNIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tesa u MOBEPXHOCTH BpaLICHUSI
7.5 KoopauHatel 1 BEKTOPBI



YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

* Maremaruka: anreOpa v Hadajga MaTeMaTHIECKOTO aHAIN3a, TEOMETPHS.
Anrebpa u Hauana matematudeckoro ananusa. 10-11 kmacc. Anmumos 111LA.,
Konsrun FO.M., TkaueBa M.B. u np. AkunonepHoe oomectBo «31aTenbeTBo
«IIpocBemienne»

* Maremaruka: anredpa U Hayajaa MaTeMaTH4eCKOro aHajlu3a, FeOMETPHSL.
I'eomerpus. 10-11 kmacc. Atanacsn JI.C., byty3oB B.®., Kagomues C.b. u ap.
AxnmonepHoe obmectBo «M3aatenscTBo «lIpocBenienne»

e H}popMallMOHHO-METOIUYECKOE MMUChMO 00 0COOEHHOCTSX
npenoiaBanus yueoHoro npeamera «Maremarukay B 2025/2026
yaeOHOM roxy https://edsoo.ru/wp-
content/uploads/2025/08/matematika_.pdf

e MeToanueckre peKOMEHIAUHU IO CO3AaHMIO KJIaCCOB
TEXHOJIOTMYECKOTO ¥ €CTECTBEHHO-HAy4YHOT0 PO UIIel 1 KIaccoB ¢
yriyOJIeHHBIM U3yUYeHUEeM MaTeMaTUKH, (GU3UKH, XUMUHU, OUOJIOTUH B
0011e00pa30BaTeIbHBIX OPraHU3aNMIX C HCTIOJIb30BAHHEM
UHQPACTPYKTYPHI, CO31aHHON B paMKax HAIIMOHAIBHOTO MPOEKTa
«O0pazoBanue» (KBantopuymsl, | T-ky0sl, Touku pocta u ap.) (2025 r.)
https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.p
df

e COOpHMK THUIIOBBIX 3aJIaHUH JJIS TEKYIIIETO OIEHUBAHUS 110 YYCOHBIM
npeameram «Marematukay u «UapopmaTtuka». (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank_zadanij_matematika_informatika 2024.p
df

® MCTO,Z[I/I‘ICCKI/IC PCKOMCHIOAINU. CHeHapI/II/I KOMIIJICKTOB yq€6HI>IX
3a/laHU-KOHTEKCTHBIX 33]1a4 K yueOHOMY Kypcy «BeposiTHOCTb 1
cratuctukay. 7 kiaacc (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/mr_veroyatnost_i_statistika komplekty ucheb
nyh zadanij 2024.pdf

e Meroauueckue pekoMeHaanuu. CucteMa OleHKH JOCTUKECHUIN
IJIAaHUPYEMBIX MPEAMETHBIX PE3YJIbTATOB OCBOEHUS YU€OHOr0 MpeIMeTra
«Marematukay. 10-11 xmaccsr (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/so_soo _matematika 2024.pdf
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HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

® «Mos mkona» https://academy-content.apkpro.ru/
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