Ynpasienue o0pazoBanusi APTeMOBCKOr0 MyHHIIUNIAJIbHOI0 OKPYra
MyHununajbHoe 010/1:KeTHOe 001eo0pa3oBaTeIbHOe Yupe:kaenne «Cpeanss o0meodpa3oBareiibHas K0Ja Ne 6»

ApTteMoBcKoro Mynnuunajisuoro okpyra MHH 6602007205 KIIII 667701001
623780 CepasioBckasi 00J1aCTh TOPOT APTEeMOBCKHI
yauna YaiikoBckoro, 2 Teu. (34363) 2-47-40
3JIeKTPOHHBIH agpec $C00lab@inbox.ru caiir: http://6art.uralschool.ru

[IpuiioxxeHue K OCHOBHOU

00111e00pa3oBaTeIbHON MporpaMmme

cpeanero oomero obpazoBanust MbBOY «COIL Ne 6,
yTBepxkaeHHon mpukazoM Ne 77/o ot 01.08.2025 roga

Pabouast nporpamma
y4eOHOTO MpeaMeTa
«I"eomeTpusi»
cpenHee oOuiee oOpazoBaHuE
10-11 macc

(®rOC COO)

r.AprémoBckuii 2025


mailto:scoola6@inbox.ru
http://6art.uralschool.ru/

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 OOyUEHHUS T€OMETPHHM B HAIPABJICHUU JTUYHOCTHOTO
pazBuTHs oOydarommxcs, GoOpMHpPOBaHUA (YHKIIMOHATBFHON MaTeMaTHYEeCKOU
I'PaMOTHOCTH, U3y4CHUs IPYTUX YUCOHBIX NUCIUIUTHH. Pa3BuTne y o0yJarommxcs
MPaBWIBHBIX TMPEICTABICHUNA O CYIIHOCTH M TMPOHMCXOXKICHUH T€OMETPUIECCKHIX
abCTpakIuii, COOTHOUICHUH pPEaTbHOTO0 ¥ WJACATBHOT0, 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
ydalmxcs, a TakKe KaueCTB MBIIIJICHHUS, HEOOXOAMMBIX JJIs aJanTalud B
COBPEMEHHOM OOIIECTBE.

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

Jlormdeckoe MbIIUICHHE, (HOpMHpPYyeMOe TpPH H3YYCHHH OOYYarOIIMMHUCS
MOHATUHHBIX OCHOB T€OMETPHUH M TIOCTPOCHHUH IIETIOYKH JIOTUYECKUX YTBEPKIACHUN
B XOJIE pEUICHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIIBUTATh M OIMPOBEPraTh
TUMOTE3bl HETOCPEICTBEHHO HCIOJIB3YIOTCS MPHU PEUICHHH 3a/1ad €CTeCTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

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



SBJISIETCS OJHUM M3 NPO(PECCHOHATHLHO BAXHBIX KadyeCTB, MOITOMY akKTyajbHa
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 «l'eomerpus» Ha 0a30BOM
ypoBHE 0OydeHus — 00meoOpa3oBaTebHOE U OOIMIEKYJIbTYpPHOE pPa3BUTHE
oOyvarommxcs  4epe3  0OecrieueHHEe  BO3MOXKHOCTH  NPUOOpETeHus U
HCTIOJIb30BAHUSI CUCTEMATHYECKHX TE€OMETPUYECKHUX 3HAHUW U JCUCTBUH,
crenupUIHBIX T€OMETPUH, BO3MOXKHOCTH YCIEITHOTO MPOIOKEHHSI 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 001Iero oopaszoBaHus. Takum oOpa3oM, oOydaronigecs Ha
0a30BOM ypOBHE JIOJKHBI OCBOMTH OOIIHME MaTeMaTHYECKUE YMEHHS, CBS3aHHBIC
co crnenuuKkod TeoOMETpUU W HEOOXOIUMBbIE [JiIi JKU3HU B COBPEMEHHOM
oOmrectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTb M3YYUTh FeOMETpHUI0 Oojee
riIy0OKO, €Clid B JajJbHEHIIIEM BO3HUKHET HEOOXOJIMMOCTh B TE€OMETPUUYECKHUX
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 sBISIFOTCS:

e (opmMupoBaHuE 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 pa3HbIE SIBICHUS OKPYKAIOIIEr0 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 (¢dopMuUpOBaHHWE YMEHHUS OMNEPUPOBATH OCHOBHBIMU TOHSTHUSIMHU 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 Da3BUTHE WHTEIJIEKTYaJIbHBIX u TBOPYECKUX CIIOCOOHOCTEM
oOyyarommuxcsi, I03HaBaTeIbHOW  aKTHMBHOCTH,  HCCJIEI0BATEIHCKUX
YMEHHI, KpUTUYHOCTU MBIIIUICHUS;



e (opmupoBaHue (GyHKIIMOHATBHOMN rPaMOTHOCTH, pEeNeBaHTHOU
F€OMETPUU: YMEHHE pPaclo3HaBaTh IMPOSBICHUS TEOMETPUUYECKUX
NOHATHH, OOBEKTOB W 3aKOHOMEPHOCTEW B peajbHBIX KU3HEHHBIX
CUTyallMsIX M TMPU HU3YYEHUU JAPYTUX Y4YEOHBIX MPEIAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTeW, (OpMyIUpoBaTh HMX Ha S3BIKE
F€OMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIU, TPUMEHATh OCBOSHHBIN
FEOMETPUYECKUM amnmapaTr il pelieHdus NPaKTUKO-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 MO3HAHUA, U ONIPEACIIEHHBIM 00pa30oM OpraHU30BaHHasi paboTa HaJl
HUMH, YTO CIIOCOOCTBYIOT PAa3BUTHIO JIOTHYECKOTO M TPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAaHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JaJIbHEUIIIEMY U3YyUYECHUIO MTPEIMETA.

[Ipennourenue oTnaércsi HArasAIHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh MPEIMETHO-
IIPAKTUYECKON JEATENBbHOCTH. Pa3BUTHE INPOCTPAHCTBEHHBIX IIPEJACTABICHUN Y
y4almxcsi B KypCc€ CTEPEOMETPUM MPOBOAUTCA 3a CUET pEUIEeHUs 3aJad Ha
CO3/aHME€  TPOCTPAHCTBEHHBIX O00pa3oB U  3a7ad Ha  ONEPUPOBAHUE
MPOCTPaHCTBEHHbIMU o0Opazamu. Coznanue oOpa3a TPOBOJUTCS C OMOPOM Ha
HarISIAHOCTh, a ONEpPUpPOBAHHE OOpa3oM — B YCJIOBUAX OTBJICUCHUS OT
HarJISIAHOCTH, MBICIIEHHOTO U3BMEHEHHUS €r0 UCXOITHOTO COJIEPAKAHUS.

OcHOBHBIE cozepikaTelibHble TUHUU Kypca «l'eomerpum» B 1011 kiaccax:
«MHororpanHukn», «IIpsiMble U MIOCKOCTH B MIPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTopbl 1 KOOPJUHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHUHN
pacrpenensieTcs He TOJbKO IO COAEPKATENbHBIM JIMHUSIM, HO M 1O TrojaMm
oOy4eHHUs Ha YPOBHE CpPEHEro 00IIero 00pa3oBaHus.

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

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

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



COAEPXKXAHME YYEBHOI'O KYPCA
10 KVIACC

IIpssMbIe U MJIOCKOCTH B IPOCTPAHCTBE

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

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

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

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOIOTPAHHUKU; pa3BEPTKAa MHOTOrpaHHuka. [Ipu3ma: N-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 MUPAMUIbI, OOKOBAs U MOJIHAS MTOBEPXHOCTh MUPAMU/IbI; TPaBUIIbHAS U
yCeu€HHas MNUpaMuia. ODJEMEHTbl TpuU3Mbl W nupamujbl. [IpaBunbHbIE
MHOTOI'PaHHUKHU: MOHSATHE MPAaBWJIBHOIO MHOTOTPAaHHUKA; MpPAaBUJIbHAS IIPU3MaA U
IIpaBUWJIbHAS IHPAMUJA; [PaBWIbHAsg TPEYTOJbHAsA NUPAMUIA W IPABUIBHBIN
teTpadip; KyO. IlpencraBieHre o mpaBUIIBHBIX MHOTOTPAHHUKAX: OKTa’dp,
noaeKadap v ukocadap. CeueHns Npu3Mbl U TUPAMHUJIBI.

CummMmeTrpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOIA,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMHAAX, NapajuieJenurenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



BbluncneHue 3J€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AuaroHaiu, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOJIHOW TOBEPXHOCTH TPSIMOU IPHU3MBI,
IJIOMIAJh OCHOBAaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTU MPSIMON TPHU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH NPABUIBHOM MUPaMUBbI,
TeopemMa O Iulomanu yceu€éHHou mnupamuabl. [lonstue o0 o0béme. OO0BEM
MUPaAMU/JIbI, TPU3MBL.

[logoOuble Tena B mpocTpancTBE. COOTHOIICHUS MEXIY IUIOLIASIMHU
MOBEPXHOCTEHN, 00hEMaMU TTOT0OHBIX TEJL.

11 KJIACC

Tena Bpamenust

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

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

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

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

KoMOuHanuu Ten BpalieHUss UM MHOTOTPAHHUKOB. MHOTOTIpaHHUK,
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 miomaas chepsl.

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

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

BekTopbl 4 KOOPANHATHI 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 TpaBUJI JEUCTBUM C BekTopamu. [IpsimoyrosibHasg 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 OTBETCTBEHHOIO WJI€HAa POCCHUUCKOro OOINEeCTBa, TMPEJICTABICHUEM O
MaTeMaTHICCKHX OCHOBax (PYHKIIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
nporeayp TrpaxiaaHCKoro ooOmecTBa (BBIOOPHI, OMPOCH W Tp.), YMEHHEM
B3aUMOJICICTBOBATh C COIMAJIBbHBIMA WHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSMU 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(hOpPMHPOBAHHOCTHI0O 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 MaTEeMaTUYECKON KyJIbTypOW KaK CPEJCTBOM TO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATh MPOCKTHYIO M HCCIEIAOBATEIbCKYIO JESTEIbHOCTh
WHMBUYyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHMS MPOTPaMMbl Y4E€OHOTO MpeaMeTa
«MaremaTtuka» XapaKTepU3yTCA OBJIAICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUSHIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YIIMUSHBIMU OetlCMEUAMU.

1)  Vuueepcanrvnvie  nosmasamenvhvle — Oelicmeus, — 00eCneuU8arom
Gopmuposanue 06a308biX KOSHUMUBHLIX NPOYECCO8 00YUarOWuxcs (0ceoeHue
Memo008  NO3HAHUA — OKpYJCamweeo  Mupa;  npumeHeHue  J102UHeCKUXx,

uccne008amenbCKux onepayull, ymeHuu pabomams ¢ ungopmayueti).

Bba3oBble Jijoruueckue 1ecTBHA:

e BBIABIIATHh U XapaKTEPU30BaTh CYNICCTBEHHBIC NMPU3HAKA MATEMATUYECKUX
O00BEKTOB, TOHATUH, OTHOUICHWH MEXIY TNOHATHAMH; (OPMYJIUPOBATH
OTIpeNeNCHUs]  TOHSATUW; YCTaHABIMBATh CYIICCTBEHHBIM  TMPHU3HAK
KJaccu(uKanyyu, OCHOBAaHWS JIsi OOOOIIEHUS M CpPAaBHEHHUS, KPUTECPUU
IPOBOJIUMOTO aHAIHN3a;

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

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



npejiaraTh  KPUTEPUH  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTHUBOPEUHNIL;

e JleJaTh BBIBOJBI C HWCIIOJIb30BAHWEM 3aKOHOB JIOTHKHU, JIEYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHI 110 aHAJIOTUH;

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

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

Ba3oBble ncciienoBarejbcKkye 1eCTBUA:

e HCIOJb30BAaTh BOIMPOCH KaK MCCIEAOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopmynupoBaTh BONPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MpoliIemy,
yCTaHaBIWBATh HWCKOMOE€ W  JaHHOE, (OpMHUPOBATH  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSATEILHO CIUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHWIO OCOOEHHOCTEH MAaTeMaTH4eCcKOoro
0o0BeKTa, SBJICHHS, TPOIECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SABJICHUSIMU, POLECCAMU;

e  CaMOCTOSITEIBHO (POPMYJIHUPOBATH 0OOOIIEHUS] U BBIBOJIBI IO pe3yJibTaTam
MPOBEAEHHOTO HAOIOICHUS, WUCCIEIOBaHUS, OICHUBATH JOCTOBEPHOCTH
MTOJTYYEeHHBIX PE3yIbTAaTOB, BEIBOJIOB U 000OIIEHUI;

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

Pa6ora ¢ undpopmanmeii:

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

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

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

e OIICHUBATH HaJEKHOCTD uHdopMauu o CaMOCTOSATEILHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.

2)  VHusepcanvhvle  KOMMYHUKAMUGHbBlE  Oelicmeus,  00ecnevusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo1enue:



BOCIIPUHUMAaTh M  (QOPMYJIHMpPOBaTh CYXJIEHHUS B COOTBETCTBUU C
YCJIOBHSIMU M LEJIAIMHU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M IIMCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHHS I10
XOJy pellieHus 3aJjaul, KOMMEHTUPOBATh ITOJIyYEHHbIN pe3yibTar;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI 110 CYIIECTBY O0CYKIAEMON TEMBI,
poOJIeMBI, pelIaeMoi 3aJ1auM, BbICKa3bIBATh UAECH, HALIEJICHHbIE HAa MIOUCK
pELIEHMs; COIMOCTaBISATh CBOM CYXIECHHUS C CYXICHHSIMHU JPYTHX
YYaCTHUKOB AHAaliora, OOHapyXUBaTh Pa3iMyMe U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOH popme popMyIupoBaTh pa3HOIIacus, CBOU BO3PAXKEHNUS;
OPEACTaBIATh  PE3yJIbTaThl  pEIIeHHs  3aJadd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  IPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (popmar
BBICTYIUICHHS C yUETOM 3a/1a4 MPE3CHTAMU 1 OCOOEHHOCTEN ayIUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMAaTh W WCIONB30BaTh  MPEUMYIIECTBA  KOMAHIHOM  H
WHIUBUTYyTBHOU PaOOThI IPH PENICHUH YUYeOHBIX 3a/1a4; MPUHUMATH 11EJTh
COBMECTHOUW JCSATEIHHOCTH, TIUIAHUPOBATh OPTaHMU3AIUI0 COBMECTHOM
paboThI, pactpeAesisaTh BUAbI pad0T, JOTOBAPUBATHCSA, 00CYKIATh IPOIECC
U pe3ynbTat paboThl; 00001IaTh MHEHHS HECKOIBKUX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (popmax paboTsl (00CykneHMs, 0OMEH MHEHUIA,
«MO3TOBBIE IITYPMBD» W WHBIC); BBHIMOIHITH CBOIO YacTh pabOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH 4WIEHAMH KOMAaH/IbI;
OIICHWBATh KAa4€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHSIM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvuvie  pecynamuenvie  Oelicmeusl, obecneuusarom

G opmuposanue cMbICI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJISATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPaTh CIIOCO0 pelieHus
C Y4€TOM MMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUHN ¢ YIETOM HOBOM
uHpopMarmm.

CaMOKOHTPOJIBb:

BJIaJICTh HAaBBIKAMHM [IO3HABATEJILHOM peduiekcuM Kak OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUU W MBICIUTENBHBIX MPOLECCOB, UX PE3yIbTATOB;
BIIAJICTh CIOCOOaMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIpolecca u
pe3yJbTaTa pelieHns MaTeMaTUYECKOM 3a/1a4H;

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



e OIICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEJIU U YCIOBUSIM, OOBSICHSITH
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 CIEACTBUS W3 HUX NPHU PELICHUU
reOMETPUYECKHUX 3a7ad.

OnepupoBaTh NOHATUSAMMU: NMAPAIIIENBHOCTD U NEPIEHAUKYIIAPHOCTD MPSIMBIX
U IUIOCKOCTEH.

KnaccudumnupoBaTh B3aUMHOE pacCIOIOKEHHE NPAMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE.

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

OnepupoBaTh NOHATHUSAMU: MHOTOI'PDAHHHMK, BBIIYKJIBI M HEBBITYKJIBIN
MHOTOI'PaHHHUK, JIEMEHTbI MHOTOTPAHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacno3sHaBaTh OCHOBHBIE BHJBI MHOTIOIPAaHHUKOB (IHMpamMuaa; HpuU3Ma,
PsIMOYTOJIBHBIN NapaJijiesienumne, Ky0).

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

OnepupoBaTh NOHATUAMU: CEKyLIas ITIOCKOCTh, CEYEHHE MHOTOIPAHHUKOB.

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 HAXOXJAEHUE T€OMETPUUYECKUX BEJIMYUH 10 00pa3lam uiu
QITOPUTMAM, IPUMEHSISI W3BECTHBIE AHAIMTUYECKHE METOJbl MPHU PELICHUU
CTaHJAPTHBIX MAaTEMATHYECKUX 3a/1a4 HA BBIYMCIICHUE PACCTOSHUM MEXIY NABYMS
TOYKaMHM, OT TOYKM JO IPAMOH, OT TOYKM JO IUIOCKOCTH, MEXAY
CKPELIMBAOIIUMHUCS MTPSMBIMHU.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMYUH 0 00pa3lam Wiu
QNrOpUTMaM, NPUMEHSAS W3BECTHBIC AHAIMTUYECKHE METOAbl IPU PEUICHUU
CTaHJAPTHBIX MaTeMaTMYECKUX 3aJad Ha BBIYMCIECHHE YIVIOB  MEXIY
CKPELIMBAIOIUMHACA TNPAMBIMH, MEXKIy NPSIMOA M IUIOCKOCTBIO, MEXAY
IJIOCKOCTSIMM, IByTPAHHBIX YTJIOB.



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

OnepupoBaTh NOHATHUAMHU: CUMMETpPUsS B TNIPOCTPAHCTBE; ILEHTP, OCh H
IJI0CKOCTh CHMMETPHUH; LIEHTP, OCh U MJIOCKOCTh CUMMETPHUH (PUTYPBHI.

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

[TpumensaTy reomerpudeckue (aKTbl JUIsI PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEANnoaaralinX HECKOJIbKO IaroB PEUICHUs, €CIU YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

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

[IpuBOOWUTE TpPUMEpPHl MATEMATHYECKHMX 3aKOHOMEPHOCTEW B MPUPOAE H
YKW3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IppMeHATh MOTYYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH DPEAJIIbHBIC
CUTyallul W IPUMEHATh HM3YUYCHHBIE IOHATHUS B IPOLIECCE IIOMCKA PELICHUS
MaTeMaTU4YeCKu CPOPMYIUPOBAHHON MPOOJIEMBbI, MOJECIUPOBATH pealbHbIC
CUTyallud Ha s3bIKE TI'E€OMETPUHU, MWCCIENOBATh IIOCTPOCHHBIE MOJEIH C
MCIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATUH U TEOpeM, anmnapara ajareopbl; pemarh
IIPAKTUYECKUE 3a7a41, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

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

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

OOBSICHATH CIOCOOBI MOTYYEHHUS TE BPAILIECHHUS.

KnaccudummpoBats B3auMHOE pacronoxeHue chepsl U MIOCKOCTH.

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

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

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

BbIYucisITh COOTHOIICHUSI MEXIY IUIOMIAIASMU MOBEPXHOCTEH U 00bEMaMu
MOTO0HBIX TEJL.



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

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

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

OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BpIOHATE [EUCTBUSL CIIOKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXEHHUS BEKTOpa Ha YUCJIO0, OOBSICHATH, KAKHUMU CBOMCTBAMH OHU 00JIa/1at0T.

IIpuMeHATh ITpaBUiI0 Napajuleeuneaa.

OnepupoBaTh MOHATHSAMHU: JIEKAPTOBBI KOOPJWHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJAWHATBHI BEKTOPA, YIrOJ MEXIY
BEKTOpPaMHM, CKaJISIpPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

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

3azaBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

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

Pemars 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 PEIICHUHN CTAHJAPTHBIX MATEMATUUECKHUX 3a/1a4.

[IpumeHaT, OpoCTEHlIMEe MPOrPaMMHBIE  CpPEICTBA M BJIEKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4.

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

[IpuMEHATh MOMYYEHHBIC 3HAHUSA HA MPAKTHUKE: AHAJIW3UPOBATH PEaJIbHBIC
CUTyalluM W TPUMEHATh HW3YYCHHBIEC TOHSATHS B IIPOLIECCE IMOMCKA PEIICHUS
MaTeMaTU4ecKu CHOPMYIMPOBAHHON TMPOOJEeMbl, MOJEIUPOBATh pealibHbIC
CUTyallud Ha $3bIKE TEOMETPHM, WCCIEA0BATh TOCTPOEHHBIE MOJIEIA C
MCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, allliapara ajareopbl; penaTh
MIPAKTUYECKHUE 33/1a4H, CBA3aHHBIC C HAXO0XKICHUEM T€OMETPUUECCKUX BEIIMYHH.
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10 KUIACC
KouunyecTBO yacoB
Ne HaumeHoBaHue pa3iesioB U TeM daekTpoHHbIe (LM pPOBbLIE)
KonTpoJsbubie
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThI
bubnuoreka [JOK
Brezettite B cepeomeTpitio 10 0 https://m.edso00.ru/1c209e37
[IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bu6muoreka [JOK
[TapamienbHOCT IPSAMBIX U IIJIOCKOCTEMN https://m.edso00.ru/1c209e37
[lepneHIUKYISIPHOCTD NPSAMBIX U 12 1 bubnuoreka [IOK
IJIOCKOCTEN https://m.edso00.ru/1c209e37
bu6mmoreka [{OK
v 10 1
[JIbI MEXKTY TIPSIMBIMH M TUIOCKOCTSMU https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
M 11 1
HOTOTPAHHHEH https://m.edsoo.ru/1c209e37
N but6mmoreka [JOK
9 1
OOBEMEI MHOTOTPAHHHKOB https://m.edso0.ru/1c209e37
[loBTOpEHME: ceueHus:, pacCTOSHUS U YTJIbl 4 0 Bubamorexa [IOK

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5
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11 KITACC

KoaudecTBO 9acoB

HaumeHoBaHue pa3/iesioB U TeM duekTpoHHbIe (LM pPoBbLIE)
Ne i/m KonTpoJbubie
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE Pecypchl
padoThI
bu6nmoreka [IOK
T 12 1
©J1a Bpatierus https://m.edsoo.ru/1c209e37
n bubnuoreka [JOK
1
Obnemb TEN > https://m.edsoo.ru/1¢c209e37
BekTopel ¥ KOOpAMHATEI B IIPOCTPAHCTBE 10 1 bubnnorexa [IOK
p pA poctp https://m.edsoo.ru/1¢209e37
[ToBTOpenue, 060061IeHNE, 7 0 bu6nuoreka [JOK
cUcTeMaTU3alus 3HaHu! https://m.edsoo.ru/1c209e37

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3
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IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
ara upposbIe
Ne i/m Tema ypoka A i pp
Bcero U3y4YeHHUst o0pa3oBaTejbHbIE
pecypchl
OCHOBHBIE TIOHSTHSI CTEPEOMETPUU: TOUKA,
MpsiMasi, TNIOCKOCTbh, IPOCTPAHCTBO.
[TpaBuiia u300pakeHust Ha PUCYHKaX: 1 04.09.2025 bubmorexa LIOK
P P . pucyHiax. R https://m.edsoo.ru/aecc77cd
N300paKEHHS TUIOCKOCTEH, TapaieIbHbIX
NPSIMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka
[TonsTHSA: IepeceKkaronIecs IIOCKOCTH, 1 05.09 2025 bubmmnorexa [[OK
nepeceKarorecs npsamas u miocKoCTh R https://m.edso0.ru/2d8a9c99
[TonsTHs: nepecekarommecs MIOCKOCTH, bubnuorexa [IOK
1 11.09.2025
MEPECEKAIOIIMNECS MTPsAMAasi U IIIOCKOCTh https://m.edso0.ru/db685e73
3HAKOMCTBO C MHOTOTpaHHUKaMH, Eus 1OK
uOIMOTEeKA

0 1 12.09.2025
VSODPWICHHC MHOTOTPAHITHKOR Ha https://m.edsoo.ru/a63959d
PHUCYHKaX, Ha MMPOCKIIMOHHBIX YSPTEIKAX
HauasnpHble cBeZIeHHs 0 KyOe U MUpaMHu/Ie,
X pa3BépTku U moaeiu. CeueHust 1 18.09.2025 bubmmorexa LIOK

passep ' R https://m.edso0.ru/b30dff38
MHOTOTPaHHHKOB
HauanpHbIe cBeZleHHs 0 KyOe U UpaMHu/Ie,
uX pa3BEépTkH U Moxenn. CeueHus 1 19.09.2025 bubmmorexa TTOK

pasaep ' R https://m.edsoo.ru/3d8ffd32
MHOTOT'PaHHHKOB
[TonsaTne 06 akCHOMAaTHYIECKOM ITOCTPOSHUH Eub OK
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U 1 25.09.2025 nommorexa L

CJIICACTBUSA U3 HUX

https://m.edsoo.ru/Occ5c4fe
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ITousiTHe 00 aKCMOMAaTHYECKOM IMOCTPOCHUHA

napaajaCIbHBIC IIJTOCKOCTHU

) bu6nuoreka IIOK
8 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U 19.09.2025 httos://m.edsoo.ru/239c8chA
CJIEJICTBUS U3 HUX
[ToHsiTHE 00 AKCMOMATHYECKOM MOCTPOCHHUU
9 CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUH U 25.09.2025 bubmorexa [IOK
P TP P P e https://m.eds00.ru/65c6b106
CJICZICTBUS U3 HUX
[TonsTHe 06 aKCHOMATHYECKOM TTOCTPOCHUH
10 CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUHU U 26.09.2025 bubmmorexa LIOK
P TPHH: P P R https://m.edsoo.ru/258fc245
CJICACTBUA N3 HUX
B3anMHOe pacmnoniokeHue NpsMbIX B
11 MIPOCTPAHCTBE: MEePECeKaroNIuecs, 02.10 2025 bubnmoreka [JOK
napajyieIbHbIe U CKPEIUBAOIIUECS https://m.edso0.ru/1a2520f6
npsIMbIC
[TapamienbHOCT IPSIMBIX U INIOCKOCTEH B
12 MIPOCTPAHCTBE: MapaJlIeIbHbIC npm\fme B 03.10.2025 bubnmoreka [JOK
MPOCTPAHCTBE; MapalIeIbHOCTh TPEX https://m.edso00.ru/93ad36b3
TPSIMBIX
[TapamienbHOCTh IPSIMBIX U INIOCKOCTEH B
13 npoctpancte: [lapanienbHOCTh NPAMON U 09.10.2025 bubmorexa HOK
pocip FHEp P g https://m.edsoo.ru/ee1d19b9
TUTOCKOCTH
bu6mroreka [JOK
14 VYTIIBI ¢ COHANpaBICHHBIMU CTOPOHAMU 10.10.2025 httos://m.edsoo.ru/9f407 19
bu6mmorexa [JOK
15 vy 16.10.2025
PO MEANLY TIPAMBIMH B TIPOCTPAHCTBE https://m.edsoo.ru/fe733862
bubmuoreka [JOK
16 vy 17.10.2025
PO MEANLY TIPAMBIMH B TIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapamienbHOCTh TIIOCKOCTEH: 93.10.2025 bubnmoreka [JOK

https://m.edsoo.ru/2e18f255
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bu6mmoreka [JOK

18 CaolicTBa napasuieabHbIX MIOCKOCTEN 24.10.2025 httos://m.edsoo.ru/e504d656
[Ipocreiinme mpocTpaHCTBEHHBIE PUTYPHI
19 Ha IUIOCKOCTHU: TETpadp, KyO 30.10.2025 bubmmorexa LIOK
 TETPASAP, X0, o https://m.edso0.ru/4a28dc02
napaiesIeuIe,]
. bu6mmoreka [JOK
20 [Toctpoenue ceuenuit 31.10.2025 httos://m.edsoo.ru/1d434d0f
. bu6mmoreka [JOK
21 [TocTpoenue ceuennmii 06.11.2025 https://m.edsoo.ru/ec26fe5d
Kontponsnas padora no teme "I1 e
22 HH:CTEO(J:ITB; Bﬂnp OCTTaII{ICT]ZeM . 07.11.2025 Bubamorexa [IOK
poctp ' o o https://m.edso0.ru/9a0a9e56
[TapayieTbHOCTh MPSIMBIX U TNTOCKOCTEH
ITepnienuk oc oM
23 HH(I)):K:CI;Z'};IH:aneH TI/II)KHIJ)'I;SIIMHI:I: npsiMbI€ B 13.11.2025 bubmmorexa [JOK
+ HEPUCHIHEYBP P o https://m.edsoo.ru/b19f6a5d
IPOCTPAHCTBE
24 [IpsimMble mapaienbHble U 14.11.2025 bubnuoreka [JOK
TIEPIEHIUKYISPHBIE K TUIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimble napasienbHble U 90.11.2025 bubmmoreka [IOK
MEPICHIUKYJISIPHBIE K MITIOCKOCTH https://m.eds00.ru/ba545966
[Ipu3Hak nepneHauKyJIApHOCTH IPSIMOU U bu6nuorexa LIOK
2 21.11.202
0 IIJIOCKOCTH 025 https://m.edsoo.ru/f85bfc46
[Ipu3Hak nepneHANKyJISPHOCTH IPSIMON U bubmmoreka [JOK
21 TUIOCKOCTH 21.11.2025 https://m.eds00.ru/79165d15
Teopema o npsMoit nepreHANKYIIPHON bubmmoreka [IOK
2 28.11.202
8 IUIOCKOCTH 8 025 https://m.eds00.ru/635¢5087
Teopema o mpsiMOii IEpIICHIUKYISPHOM bubnuoreka [JOK
2 4.12.202
o IIJIOCKOCTH 0 025 https://m.edsoo.ru/bd3745f8
30 Teopema o npsMoi neprneHANKYIIPHON 05.12.2025 bu6nunoreka [JOK
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IIJIIOCKOCTHU

[lepnienaAuKyYmsIp ¥ HAKIOHHBIE: PACCTOSTHUE

https://m.edso0.ru/7d18834b

bu6mmoreka [IOK
1 11.12.202
3 oT TO‘{IfI/I JIO TUIOCKOCTH, PaCCTOSIHUE OT 025 httos://m.edsoo.ru/33c477d3
TIPSIMOM JIO TUTOCKOCTH
[TeprieHIUKYISIp ¥ HAKIIOHHBIC: PACCTOSHUE
32 OT TOYKH J0 IJIOCKOCTH, PACCTOSTHUE OT 12.12.2025 bubmorexa LOK
. A P o https://m.edsoo.ru/66fefadd
TPSIMOM JIO TUTOCKOCTH
[TepnieHIUKYISIp ¥ HAKIIOHHBIC: PACCTOSHUE
33 OT TOYKH J0 IJIOCKOCTH, PACCTOSTHUE OT 18.12.2025 bubmorexa HOK
. A -P o https://m.edsoo.ru/a5b7b8e3
TPSIMOH JI0 TUIOCKOCTH
[eprienAMKyIISIp ¥ HAKJIOHHBIC: PACCTOSHUEC
34 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT 19.12.2025 bubmorexa TIOK
. A P o https://m.edsoo.ru/dbee22bc
PSIMOH 10 TIOCKOCTH
VYTIabl B IPOCTPAHCTBE: YTOJI MEXKAY MPSIMOi bu6nuoreka [IOK
35 ¥ TUTOCKOCTBIO 25.12.2025 https://m.eds00.ru/6b61b2b4
36 JIByrpaHHbIi yroj, TUHEHHBIN yroi 96.12.2025 bubmuorteka [IOK
JIBYTPAHHOTI'O yTIJla https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, JMHEHHBIA YrOj 08.01.2026 bu6muoreka IIOK
JBYIPaHHOIO yrjia https://m.edsoo.ru/c7c777ed
[leprieHANKYISIPHOCTD MIIOCKOCTEM:
38 MIPU3HAK MEPICHIUKYISIPHOCTH JIB 09.01.2026 bubmorexa TIOK
p vp ARy TP FBYX o https://m.edsoo.ru/ec3e2da3
TUTOCKOCTEH
IleprieHAUKYISIPHOCTD TIIOCKOCTEM:
39 I I/I:3Ha1<ﬂ neyneg HUKYJISIPHOCTH JIB 15.01.2026 bubmorexa HOK
p Vp FHRYIP ABYyX R https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEH
[lepnieH IUKyYIAPHOCTD MIJIOCKOCTEM:
40 IpU3HAK NEePIEHANKYISIPHOCTH IBYX 16.01.2026 buommorexa LIOK

IUIOCKOCTEHN

https://m.edsoo.ru/ba75dc57
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bu6mmoreka [JOK

41 T & 22.01.202
SOpEMa O Ipex HeprenRyIipax 01.2026 https://m.edsoo.ru/e4972cdc
N bubmuoreka [IOK
42 T 23.01.202
COPEMa O TPEX NEPHEHAHKYIApax 3.01.2026 https://m.edso0.ru/52188a7d
N bubmuorexa [{OK
4 T 29.01.202
3 COPEMa © TPEX NEPHEHAHKYIApax 9.01.2026 https://m.eds00.ru/9f246736
KonTponpHas pabora o Temam
42 "HepneHI[piKynﬂpHOCTb HPSIMBIX U 30.01.2026 bubmmoreka [IOK
mIockocTe" U "Yibl MEXAy NPAMBIMU U https://m.edso0.ru/5b971ef3
miockocTsIMu'"
[TonsiTHIE MHOTOTpAaHHUKA, OCHOBHBIE
45 3JIEMEHThl MHOTOI'PaHHUKA, BBIHYKJ'I.I.)IG u 05.02.2026 bubmmoreka [IOK
HEBBIMYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA https://m.edso0.ru/2d24e873
MHOTOTpaHHHUKA
[Ipu3ma: N-yrosbHas npu3ma; rpaHu v
46 OCHOBaHUS IPU3MBI; TIpsiMasi ¥ HaKJIOHHAs 06.03.2026 bu6nmoreka [JOK
IPU3MBI; OOKOBas M MOJIHAS TIOBEPXHOCTD https://m.edsoo.ru/b4ad63ad
PU3MBI
47 [Tapamnenenunen, HpHMoyT?HBHBIfI 12 03.2026 bu6nuoreka [IOK
MapaJuleenuIiel U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[MTupamuna: N-yronpHas nupaMmua, TpaHy U
48 OCHOBaHHME MUPaMHU/JIbL; OOKOBAs U MOJTHAS 13.03.2026 bubnuoreka [IOK
[IOBEPXHOCTb MUPAMUIBI; IIPABUIIBLHAS U https://m.edsoo.ru/fblcd0a5
yceduE€HHas MMpaMuaa
[IpaBunbHBIE MHOTOTPAHHUKU: TTOHITHE
IPAaBWJIBHOTO MHOTOI'PaHHUKA; TpaBUJIbHAS Eub OK
49 npu3Ma U [paBWIbHAs IIPaMUA; 19.03.2026 nomoreka L1

npaBUIbHAS TPEYToJbHAs MUPAMUIA U
IPaBWIBHBIN TeTpadap; KyO

https://m.edso00.ru/074c8865
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HpeI[CTaBJ'IeHI/Ie O ITPpaBUJIBHBIX

bu6mmoreka [IOK

: 20.03.202
50 MHOTOTPaHHHUKAX: OKTadIp, TOACKAdIP U 0.03.2026 httos://m.edsoo.ru/a0fddsbf
UKOCAIP.
CumMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENFHO TOYKH, MPSMOM, TUIOCKOCTH. Eus 10K
ubnmoTexa
51 DJIEMEHThI CAMMETPHUH B TUPAMHUIAX, 26.03.2026 httos://m.edsoo.ru/h9e777d9
napasuieNienumne1ax, npaBUIbHBIX
MHOTOTPaHHHKaX
59 Bf,lqncneHHe 3JIEMEHTOB MHOT'OTPaHHUKOB: 97 03.2026 bubnuotexa [JOK
péOpa, TuaroHasu, yribl https://m.edsoo.ru/6cdbecef
[Tnomane 60KOBOI MOBEPXHOCTH U MOJTHOM
53 HOBerHOSTI/I psMOI HpI/ISMBI,u IJI0IAIb 02.04.2026 bubnmoreka [JOK
OCHOBaHUH, TeopeMa 0 OOKOBOM https://m.edso0.ru/37d84157
MOBEPXHOCTHU MPSIMOU TPU3MBI
[Tmomrane 60KOBOI MOBEPXHOCTH H
54 HOBEPXHOCTHU MPABUIILHOU HI:IpaMI/IIILI, 03.04.2026 bubnuorexa [IOK
TeopemMa O IO OOKOBOM MOBEPXHOCTH https://m.edso0.ru/5603e30b
yCeu€HHOM MUPaMHUIbI
Konrtponbnas padora o teme bubnuorexa [IOK
55 09.04.2026
"MHororpaHHuku" https://m.edso0.ru/a95f5c04
" bubmuoreka [IOK
56 [TonsiTre 06 06bEMe 10.04.2026 httos://m.edsoo.ru/7ad0020b
N bubmuoreka [JOK
57 06 16.04.2026
DEM TTHPAMIAH https://m.edso0.ru/235171b3
N bubnmoreka [JOK
58 06 17.04.2026
DM TTHPAMIUAH https://m.edsoo.ru/f47dfefd
59 O0BEM TUpaMuIBI 23.04.2026 bubnnorexa [JOK

https://m.edso0.ru/79¢10312
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bu6mmoreka [JOK

60 OOBEM MHpaMu el 1 24.04.2026 https://m.edsoo.ru/2faadc3f
N bubmuoreka [IOK
61 OOBEM mpu3MEI ! 30.04.2026 https://m.eds00.ru/79853608
N bubmuorexa [{OK
62 O06BEM TTPU3MBI 1 01.05.2026 httos://m.edsoo.ru/1e053890
N bubmuoreka [JOK
03 OObEM npH3MEL 1 07.05.2026 https://m.edsoo.ru/482d3f51
64 KontponbHas padota no teme "OObEMBI 1 08.05.2026 bubnmoreka [JOK
MHOTOTPaHHHUKOB" https://m.eds00.ru/28a6573c
[ToBTOpEeHue, 0600IIIEHNE CHCTEeMATHU3AIIHS
65 3HaHui. [locTpoeHue ceueHuit B 1 14.05.2026 bubmorexa LOK
' P R https://m.edsoo.ru/098bedad
MHOI'OI'PaHHUKE
[ToBTOpeHue, 06001IeHNE CHCTeMATHU3 AU
3HaHUH. BelUKCIIEHNE PACCTOSIHUM: MEXAY
66 BYMS TOUKaMH, OT TOUYKH 0 IPSIMOMH, OT 1 15.05.2026 bubsmorera [JOK
ABY ’ A0 TIPAMOT, has https://m.edso0.ru/f7792bag
TOYKH OO IMIIOCKOCTU, MCIKIAY
CKPEIIMBAIOIIUMHCS MTPSIMBIMH
bubmuoreka [IOK
67 Hrorosas KoHTpOIbHAs paboTa 1 21.05.2026 https://m.edsoo.ru/b3146bc0
IToBTOpenue, 0000IICHHE CUCTEMATH3AITUS
3HaHui. B CJICHUE YTJIOB: MEX
68 CRpeNTBAONTICA ML, e 1 22052006 ~  Dnomaoreka LOK
p Hlv m p ’ y T https://m.eds00.ru/56765e8b
IPSIMOM U TIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YIJIOB MEKIY TUTOCKOCTSIMH
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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11 KITACC

KoanuecTBo yacon DJIeKTPOHHbIE
Ne i/m Tema ypoka Mara usyyenust wppossIe
Bcero oOpa3oBaTe/ibHbIE

pecypcbl

Cdepa u map: ueHTp, paanyc, IuamMmeTp; 1 bubnmnoreka [JOK

TJIOIA]Th TTOBEPXHOCTHU ChEphI https://m.edsoo.ru/0341bc2b

B3aumnoe pacnonoxenue chepsl 1

IJIOCKOCTH; KacaTelbHas MIOCKOCTh K 1 bubmmorexa [JOK
https://m.edsoo.ru/bed12a43

cdepe; momanb cheps

N3o6paxenue chepsl, mapa Ha 1 bubnuorexa [JOK

miockoct. CeyeHus mapa https://m.edso0.ru/bc15f7f2

Hunuuaapudeckast TOBEPXHOCTb,

o0Opazyrommue MUIHHIPHIECKOM 1 bubnuorexa [JOK

MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.eds00.ru/6054b8c1

MOBEPXHOCTH

Hunuuap: ocHOBaHMS 1 OOKOBast

MMOBEPXHOCTh, 00pa3yroIas U och; 1 bubnuorexa [JOK

IIoIaas OOKOBOM M IIOJTHON https://m.edso0.ru/188f6216

MOBEPXHOCTH

N3o0paxenue MuinHApPa HA TUIOCKOCTH.

Pa3zBépTka nununapa. CedeHus MIMHIPA 1 bubnuorexa [JOK

(TUTOCKOCTBIO, MapaJICIbHON UITH https://m.edso00.ru/016e25eb

NEPIEHIUKYISIPHON OCH LIUIUHAPA)

KOHI/I‘IGCKaiI MMOBEPXHOCTh, 00pa3yroIIne Bu6miorexa [IOK

KOHUYECKOW MTOBEPXHOCTH, OCh U 1

BEpILMHA KOHUYECKON OBEPXHOCTH

https://m.edsoo.ru/c94ba09b



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b

KOHYCZ OCHOBAHHC 1 BEpIINHA,

8 obpas as ¥ OCh; IUIOMIaghL OOKOBOM U bubmmorexa [TOK
pasylot > THIOTAA https://m.edso0.ru/897dd3b2
TMIOJIHOM MOBEPXHOCTH
VYceuéHuolii KOHYC: 00pas He u
9 BBICOTA; OCHOBaIz]I/ISI u gox?;)af bubmmorexa [TOK
’ https://m.eds00.ru/1468bab3
MOBEPXHOCTh
N300paxkeHne KOHyca Ha TUIOCKOCTH.
Pa3BépTka konyca. CeueHusi KOHyca
10 (TUTOCKOCTHIO, TTapaslIeIbHON OCHOBAHHIO bubmorexa [JOK
- 11ap . ’ https://m.edsoo.ru/Obde1be8
U TUIOCKOCTBIO, MTPOXOIAIICH uepes
BEPIINHY)

1 KomOunanwmst Ten BpamieHus u bu6mmoreka [IOK
MHOTOI'PAHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, OIMCaHHBIA OKOJIO

12 cdepsl; chepa, BIUCaHHAS B bubmmorexa [JOK

pbls pa, https://m.eds00.ru/0b136158
MHOTOTPAHHHK I B TEJIO BPAICHUS

13 [Tonstre 06 06béMe. OCHOBHBIC bubmuoreka [JOK
CBoOIicTBa 00BEMOB TEI https://m.edso0o.ru/26a03fb7

bu6mmorexa [IOK

14 g
OOBEM 1 pa, KOHyCa https://m.edsoo0.ru/5513d87b

N bubmuoreka [JOK

15
OOBEM mapa u niomans chepet https://m.edsoo.ru/d189bde2
ITomoOHBIE TETA B IPOCTPAHCTBE.

16 CO(I)[THomeHI/Iﬁ Mexcp HTJII)O aIsIMU bubnnorexa [IOK

. {[y e https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00bEMaMHU TTOTOOHBIX TEI

17 KontponbHas padora no temam "Tena bubnnorexa [JOK
BpamieHus" u "O0bembl Ten" https://m.edsoo.ru/4a33a8ab

18 BexTop Ha MJI0CKOCTH U B IPOCTPAHCTBE bubnnorexa [JOK


https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab

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

19 CnokeHue ¥ BBIYMTAHUE BEKTOPOB bubmmorexa [TOK
P https://m.edso0.ru/23f4f089
20 YMHOXEHHE BEKTOpa Ha YHCIIO bubsmorexa HOK
P https://m.edsoo.ru/dee379eb
PasnosxeHne BekTopa 1o TpéM
21 HEKOMILJIaHApHBIM BekTopam. [IpaBuio bubsmorexa LHOK
P pam--p https://m.edsoo.ru/a28fd74e
rapajuiesenumnesa
Pemienue 3ama4, CBSI3aHHBIX C
22 MPUMEHEHUEM TTPaBUJI IEUCTBUI C brbmmorexa [JOK
P P A https://m.edso0.ru/5a827900
BEKTOpaMu
93 KoopanHatHO-BEKTOPHBIN METOT ITPU bubnnorexa [JOK
pELIEHNH T€OMETPUUECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronpHas cucTeMa KOOp/IMHAT B
24 I pOCT Zl;{CTBe Koopaunatst BP;KTO a brbamorexa [TOK
POCTD . ' P pa- https://m.edso00.ru/48db7058
[Ipocreiimme 3a1a4u B KOOpAUHATAX
25 VYron mexay Bektopamu. CKajasipHOE bubnmnoreka [JOK
MIPOU3BEJICHAE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brrunciienue yrioB Mexay NpsMbIMU U bubnnorexa [HOK
IJIOCKOCTAMU https://m.edsoo.ru/8efbe78e
97 KouTponbhas padora no teme "BekTopsl bubmmorexa [JOK
Y KOOPJMHATHI B MpOCTpaHCcTBE" https://m.edso0.ru/77c22fc5
[ToBTOpeHnue, 06001IeHNE 1
28 cucteMartu3anus 3Hanuii. OCHOBHbBIC bubnuorexa [JOK
(burypsl, GpakTbl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUHI
29 [ToBTOpeHnue, 06001IeHNE 1 bu6nuoreka [JOK

cucTeMaTu3anua 3HaHuii. OCHOBHBIC

https://m.edsoo.ru/078cd184



https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184

(burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpenue, 0600IIEHNE U

bu6mmorexa [IOK

30 i. 3 1
CHCTEMATHSAMHA SHAHWH. SAAH https://m.edsoo.ru/7491efe0
TUITAHUMETPHH U METOJIbI UX PEIICHHUS
[ToBTOpeHnue, 06001IeHNE 1
31 cHCcTEMAaTH3alMs 3HAHMI. 3agadn 1 bubnnorexa [IOK
' https://m.edsoo.ru/4dffda97
TUIAHUMETPUHU M METOJIBI MX PEIICHUS
[ToBTOpEeHue, 0600IeHNE 1
39 cuctemaTusaius 3HaHui. OCHOBHBIE 1 bubmuoreka [JOK
¢burypsl, pakThl, TEOpEMBI Kypca https://m.edso0.ru/74b2ad91
CTEPEOMETPUU
bu6nuoreka [JOK
33 4 0 1
TOTOBAs KOHTPOJIRHAA paboTa https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 06001IeHNE 1 1 bubnuoreka [JOK
CHCTEeMaTH3allus 3HAaHUI https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJbHOM NPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NMpoBepPsieMOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpPeIHEro o01ero 0opa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATHIME: TOUKA, MPSMasi, INTIOCKOCTh
25 [TpuMeHSTh aKCHOMBI CTEPEOMETPHUH M CIICJACTBHS M3 HHUX MPH PEIICHUN
' TCOMETPHUYECKUX 33124
23 OnepupoBarh MOHATHAMH: TAPALICIBPHOCTE W TMEPHEHANKYISIPHOCTH
' MPSAMBIX U MJIOCKOCTEH
24 KnaccudumumpoBaTh B3aMMHOE PACIOIOKEHUE MPSAMBIX H TUIOCKOCTCH B
' MIPOCTPAHCTBE
OnepupoBath MOHSATUSMU: ABYTPAHHBIN YroJl, TPAaHU JBYTPAHHOTO YIJIa,
7.5 pedpo IBYTpaHHOTO YIJIa, IMHEWHBIN YroJl IBYTPAHHOTO YIJIa, TpajyCHas
Mepa IBYTpaHHOTO yria
5 OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHUK, BBIMYKIIBIM M HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, TPABWIBHBI MHOTOTPAHHUK
27 Pacrio3naBaTh OCHOBHBIC BHIBI MHOTOTPAaHHUKOB (THpaMuia, MPU3MA,
' MPSIMOYTOJIBHBIN TapasuieNenune, Ky0)
KnaccudpummpoBaTe  MHOTOTPaHHHUKH, BBIOMpas  OCHOBaHUS  AJis
- KIacCUPUKaMK  (BBIYKJIBIE W HEBBINYKJIbIE  MHOTOTPAHHUKH,
' MpaBWIbHbIE MHOTOTPAHHUKH, TMPSMBIE M  HAKIOHHBIE IPHU3MBL,
napajuieJenuneb)
- OnepupoBatb TTOHSITHSIMH : CeKyImas TJIOCKOCT, ceueHue
' MHOTOTPaHHUKOB
210 OOBSCHATP NPUHLHUIIBI  MOCTPOCHUS  CEYEHWH  MHOTOTPAHHUKOB,
' UCIIOJIB3YSl METO/I CIIEJIOB
211 CtpouTh ce4YeHHs MHOTOTPAaHHUKOB METOJIOM CIIEAOB, BBHINOJIHSATH

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



7.12

7.13

7.14

7.15

7.16

7.17

7.18

BHJ] CBEPXY, COOKY, CHH3Y

Pemrate 3a1aun Ha HaX0XJICHHE TEOMETPHUCCKUX BEIIMYMH MO 00pa3iaM
NiIn aHFOpI/ITMaM, HpHMerIfI NU3BCCTHBIC AHAIIUTHYCCKHUEC METOIABI HpI/I
peHIeHI/II/I CTaHI[apTHI)IX MATCMATHUYCCKUX 3a1a4 Ha BBIYHCJICHHUC
PacCTOSTHUN MEXIy IBYMS TOYKAMH, OT TOYKH IO MPSIMO, OT TOYKH JI0

IIOCKOCTH, MCKAY CKPCIIUBAOINUMHUCS MTPAMBIMHA

Pemarn 3ala4i Ha HAXOKACHUC I'COMCTPHUICCKUX BCIWYHH 10 06pa3uaM
WK aJIrOpUTMaM, IMPUMCHASA HW3BCCTHBIC AHAJTUTHYCCKUC MCETOAbI ITPpH
pelICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a/la4 Ha BBIYHUCIICHHUC YIJIOB
MCKAY CKpCIIHBAIOMIUMUCAA IIPAMBIMU, MCKIY HpHMOﬁ 1 IINIIOCKOCTBIO,

MEKy INIOCKOCTSIMHU, JBYTPAHHBIX YIJIOB

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

MHOI'OT'PaHHUKOB

OnepupoBaTh MOHATHSAMH: CUMMETPHsSl B IPOCTPAHCTBE, LEHTpP, OCb U

IIOCKOCTb CUMMCTPUHU, HEHTP, OCh U IIJIIOCKOCTh CUMMCTPHUUN (I)I/Il"ypBI

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

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

[IpumensaTh mnpocTeilline MporpaMMHBIE CPEICTBA U 3JIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTCMBI ITPHU PCIICHUU CTCPCOMCTPHUYICCKUX 3a/ a4

7.19

7.20

[IpuBOIUTE MpHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLAE H

JKU3HHU, PACIIO3HABATDH IPOABJICHUEC 3dKOHOB I'COMCTPHUU B HCKYCCTBC

IIpuMeHATH MosTydeHHbIE 3HaHWs Ha IPAKTUKE: aHAJIM3UPOBATh peaslbHbIE
CUTyallud M NPHUMEHATH HW3YYEHHBIE IOHATHS B IIPOLIECCE IIOMCKA
pemenus MaTE€MaTHYECKH c(hOopMyJIMPOBAHHOMN po0JIEeMBlI,
MOJIETTUPOBATh peajbHbIE CUTYyallMM Ha SI3bIKE T€OMETPUH, HCCIEA0BAThH
IIOCTPOCHHBIE MOJEIU C MCIIOJIb30BAHHUEM I€OMETPUYECKUX MOHATHH U
TEopeM, amnmapara ajareopsl, pemaTh IPaKTUYeCKUe 3a/1a4H, CBSI3aHHbBIC C

HaXO0XXIACHUEM I'COMETPUICCKUX BEJINYNH



11 KIIACC

Koz IIpoBepsiemble nMpeAMeTHbIE Pe3yIbTAThI OCBOEHHS OCHOBHOI
NpoBePsIEMOro .
o0pa3oBaTe/IbHON MPOrpaMMbl CpeHero o01ero 00pa3oBaHust
pe3yJabTarta
6 I'eomerpus
OnepupoBaTh MOHATHIMHU: [IMJIHHIPUYECKAs TTIOBEPXHOCTh, 00pa3yIoIIne
. WIMHAPUYECKOW TMOBEPXHOCTH, LHWIMHIP, KOHUYECKAs MOBEPXHOCTD,
' oOpa3ylolMe  KOHHUYECKOM  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MIOBEPXHOCTh
6.2 PacrioznaBats Tena BpaieHus (IIHHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIOCOOBI MTOTYYSHHS TEJl BPALICHUS
6.4 KnaccuduimpoBats B3auMHOE pacoyiokeHne cepsl U MIOCKOCTH
OnepupoBaTh MOHATHSAMHU: IIAPOBOH CErMEHT, OCHOBAHUE CETMEHTA,
6.5 BBICOTa CETMEHTA, IApOBOW CIIOW, OCHOBAHWE IIAPOBOTO CIIOSI, BHICOTA
IIapOBOTO CJI0s, IIAPOBOM CEKTOP
65 Boruncnare o06bEMBI M MIIOLIAJM  MOBEPXHOCTEH TeNl BpalleHUs,
' TE€OMETPUYECKUX TEJI C MPUMEHEHHEM (HOpMYIT
OnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHUK, BIIMCAaHHBIH B cdepy H
6.7 OIMCaHHBIN OKoJIO cdepsl, chepa, BIUCaHHAS B MHOTOTPAHHUK UJIH TEJIO
BpAIICHUS
6.8 BbMUCIATE  COOTHOLICHHST MEXAY IUIOMAISIMH TIOBEPXHOCTEH |
' 00BEMaMU ITOTOOHBIX TEN
6.9 N300paxkaTh n3ydaembie QUTYpPBl OT PYKH U C MPUMEHEHUEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BreImMonHATE (BBIHOCHBIE) ITUIOCKHE YEpPTEKHM U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHUJ CBEpPXY, COOKY, CHH3Y; CTPOUTH CCUCHHS TEI
BpALCHHUS
W3BnekaTh, MHTEPIPETUPOBATH M NpeoOpa3oBbIBaTh HH(OPMAILUIO O
6.11 NPOCTPAHCTBEHHBIX TEOMETPUYECCKHX (UTYpax, IPEICTABICHHYIO Ha
YepTekax U pUCyHKax
[IpumensTs reomeTpuueckue (akThl IS PELICHUS CTEPEOMETPHUECKUX
6.12 3aj1a4, TPEAINOJIAraloluX HECKOJIBKO IIarOoB PEIICHUs, €CIU YCIOBHUS
NpUMEHECHHUS 3aJ1aHbl B SBHOH (popme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE



6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

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

o0JazmaroT
[TprMeHSTh paBUIIO HapaslIeICIMIIeIa IPU CI0KCHHH BEKTOPOB

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

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLI

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

ABYM HCKOJUIMHCAPHBIM BCKTOPaAM

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

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

MAaTEMAaTHYCCKHUX 3aaa4

[IpuMeHATh mpoCTEHIIME NPOTrPaMMHBIE CPEICTBA M DJIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTCMBI ITPU PCHICHUN CTCPCOMCTPUICCKUX 3a/1a4

6.22

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

JKU3HH, PACIIO3HABATH IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

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

HAaXOXKACHUEM I'€COMCTPHYICCKUX BCIIMYNH



HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUA

7.1

7.2

7.3

7.4

I'eomerpus

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

CTEPCOMETPHH U CIICACTBUA U3 HUX

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

KyO, apajuiesienunes, NoCTPOCHUEe CeUeHUN

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

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

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



7.5

IIPAaBWJIBHOTO MHOTOTpaHHMKA, IpaBWIbHAs NpU3Ma U IpaBWIbHAs NHpPaMHUAA,
MpaBWJIbHAs TPEYrojibHAs MHUpaMUIa U IPaBUIbHBIN TeTpasap, Kyo. [Ipencrasnenue
O MpaBWIBHBIX MHOTOTPaHHUKAX: OKTa’Jp, AOAEKa’aAp M ukocadapyrue CeueHus
NPU3MBI ¥ TUPAMHUJIBI

CumMeTrpusi B TPOCTPAHCTBE: CUMMETpPUS OTHOCHUTENBHO TOYKH, MPSIMOH,
IUIOCKOCTH. DJIEMEHTBl CHUMMETPUH B IUPAMMJIAX, HapalIeIenue1ax, IpaBUIbHbIX

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,
Iomaas> OOKOBOM W TMOJHOW MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pasyloliue u
BbICOTA, OCHOBaHUA U OOKOBas IMOBCPXHOCTH

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

cepsl

6.4

6.5

6.6

N3o0pakeHue Ten BpalieHus: Ha 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
NpoBepsieMoro
TpedoBaHUs

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

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

croco6aMu; NCIOJIb30BaTh Ipadbl MPU pEeLICHUH 3a/1a4

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

BBIp&)KCHPIfI; YMCHHUE OINCPUPOBATH IMOHATHAMHU: MOCJICAO0BATCIIBHOCTD,



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

I‘GOMeTpI/I‘IGCKI/Iﬁ CMBICJI OITPCACIINTECIIA

YMeHue onepupoBaTh MOHATUSMU: palMOHAJIbHBIE, HWPpaLOHAJIBHBIE,
MOKa3aTeNlbHbIe, CTEIEHHbIE, JIorapu(pMHUUECKHe, TPUTOHOMETPUUYECKHE
YpaBHEHHsS U HEPABEHCTBA, HUX CUCTEMBI; YMEHHE OIEPUPOBATH
MOHATHAMU: TOXJECTBO, TOXIECTBEHHOE MpeoOpa3oBaHHUE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YpPAaBHEHUH M HEPABEHCTB, PaBHOCHUJILHOCTH
YpaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHHME pellaTh YypaBHEHMUS,
HEPAaBEHCTBA M CHCTEMbI C IMOMOINBIO Pa3JIMUHBIX NPUEMOB; peEIIATh
YPABHEHUsI, HEPaBEHCTBA M CHCTEMBl C IIapaMEeTpOM; IPUMEHATH
YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI Ul PELICHHUS MAaTEMaTU4YEeCKUX

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

YMeHue onepupoBaTh TMOHATHSAMHU: (QYHKIUS, YETHOCTh (DyHKIMH,
NEPUOIMYHOCTh (DYHKIIMHM, OrpaHMYCHHOCTh (YHKLUUH, MOHOTOHHOCTb
GbyHKIUM, 3KCTpeMyM (QYHKIMHM, HauOoJIblIee M HaMEHbIIee 3HAYCHUS
(GYHKIMU HA IPOMEKYTKe, HepepbIBHAS (DYHKIIMS, aCUMITOTHI Ipaduka
GbyHKLMY, TIepBasi U BTOpas NPOM3BOJHAS (YHKLUHU, TECOMETPUUECKUN U
¢u3nveckuii CMBICT TPOM3BOJHON, NEpBOOOpasHasi, OIpeneNEHHBIN
UHTErpaj; yMEHHE HaXOJIUTb aCUMMTOTHI Ipaduka (QyHKIUH; yMEHHE
BBIUHUCIIATh IPOU3BOJAHBIE CYMMBI, IIPOU3BENEHHUSA, YAaCTHOIO U
KOMIO3UIMN (YHKIUI, HAXOJUTh YpaBHEHHE KacaTeIbHOW K rpaduky
(GyHKIMW; yMEHHE HAXOTUTh INPOW3BOAHBIC 3JEMEHTAPHBIX (YHKIWH;
YMEHHE HCMOJIb30BaTh MPOU3BOJHYIO MJISl HUCCIEN0BaHMs (YHKLUH,
HAXOJUTh HAWOOJbIIME M HAUMEHbIINE 3HAYCHUS (YHKIHNA; CTPOHUTH
rpadMKd MHOTOWIEHOB C HCIOJIB30BAaHUEM ammapaTa MaTeMaTHYECKOIro
aHaJIn3a; NPUMEHATh IPOU3BOJHYIO I HAaXOXKIEHUS HaWIydlIero

pE€ICHUA B HNPHUKIAJHBIX, B TOM YHCJIIC COINHAIBHO-DKOHOMHUYCCKUX H




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

NOMOIIBIO U] PepeHInaNbHBIX YpaBHEHUH

YMeHue omnepupoBaTth MOHATUSAMU: Tpapuk QYHKIUM, oOpaTHas
GyHKUMS, KOMIO3UIMA (YHKUUH, JuHEeHHas (yHKIMS, KBaJIpaTU4Has
byHKLHS, panuoHaIbHas byHKIHA, CTEIEHHAs byHKLu,
TPUTOHOMETpPUUYECKHE  (DPYHKIUH, OOpaTHble TPUTOHOMETPHUUYECKHUE
¢byHKUMM, TOKa3aTelabHAas | Jorapudmuyeckas (QGYHKLUUU; YMEHUE
CTPOUTHh TpaUKW H3YHYEHHBIX (PYHKIMHA, BBIIOJIHATH IPEeoOpazoBaHUS
rpaduKoB (YHKINH, UCTIOIB30BaTh TPAPUKH IS U3yUSHHSI TIPOLIECCOB H
3aBUCUMOCTEH, MpHU peleHUH 3a7ay U3 APYruX Y4eOHBIX MPEIMETOB U
3a71ay U3 peabHOM JKU3HU; BBIpaXaTh (OPMYIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIB30BaTh CBOMCTBA W Tpapuku (QyHKOME Ui
peleHus ypaBHEHH, HEPaBEeHCTB U 3a/1a4 ¢ IapameTpamu; u300pakaTh
Ha KOOPJAMHATHOM IJIOCKOCTH MHOXKECTBAa pEIICHUH YypaBHEHHI,

HCPABCHCTB U UX CUCTCM

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

anreOpbl, HHTEPIPETUPOBATh NOTYUESHHBIH pe3yIbTaT

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

pacccuBaHusd U JIMHEHHOM perpeccuu



YMeHHE OIepupoBaTh MOHATHAMU: CIyYalHBIA ONBIT M CIIy4ailHOE
COOBITHE, BEPOATHOCTb CIYYalHOIO COOBITHS; YMEHHE BBIUUCIATH
BEPOSTHOCTh C MHCIIOJIB30BaHMEM TIpaUUeCKUX METOJOB; NPUMEHSITH
(bopMysIBl CIIOKEHUSI M YMHOXEHHUSI BEpOSTHOCTEH, (OpMyiy MHOIHOM
BEPOSTHOCTH, popMyny bepHymin, koMOMHaTOpHbIE (HaKTHI U POPMYIIBL;
OLIEHMBATh BEPOSITHOCTH pEAJTbHBIX COOBITHI; YMEHHME OIEepUpPOBATH
MOHATUAMM: CiydailHass BEJIMYMHA, PpacCIpeleleHUe BEpPOSTHOCTEM,
MaTEMaTHUYECKOE OKMJAaHHWE, OUCHEPCHA M CTaHIAPTHOE OTKIOHEHHE
CllyyailHOH BeNWYMHBI, (QYHKUMU paclpelesieHuss W  IUIOTHOCTU
PaBHOMEPHOI0, IOKA3aTEJIbHOTO W HOPMAaJbHOTO  PpaCIpEEICHUN;
YMEHHE MCHOJIb30BaTh CBOICTBA M3YYEHHBIX pacHpelesIeHui Juis
peleHusl 3agay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOABI BBHIOOPOYHBIX MCCIEOBAHUH; YMEHHE TPHBOIAUTH MPUMEPHI
IPOSIBIIEHUS 3aKOHA OOJIBIIMX YKMCEI B NPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHHE ONEPUPOBAThH MOHATUSAMU: COUYETAHUE, IEPECTAHOBKA,
YHUCIO COYETaHMH, YHCIO TepecTaHOBOK; OmHOM HbloTOHA; ymeHHe
MPUMEHAITh KOMOMHATOPHBIE (PaKTHI M PACCYKACHHS IS PEIICHHS 3a]1a4;
OLICHUBATh BEPOATHOCTH pEaJbHBIX COOBITHIA; COCTaBJIATh

BEPOSTHOCTHYIO MOJIEJIb U UHTEPIIPETUPOBATH IIOJYUCHHBINA PE3YIIbTAT

YMeHHe OmnepupoBaTh IOHATHUSAMH: TOYKa, IpsMas, IIJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIJIA, IUIOCKUH yTrOJl,
JIBYTPAHHBI yrOJ, TPEXIPAaHHBIA YIoJ, CKPELIUMBAIOIIMECS IIPSMBIE,
MapaJUIEIbHOCTh U MEPIEHIUKYIAPHOCTD NPSAMBIX U IUIOCKOCTEH, yroil
MEXIYy INPSMBIMHU, YrOJI MEXKIY IPSIMOM U IUIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSIMH, PACCTOSTHAE OT TOYKH A0 IIOCKOCTH, PACCTOSHHUE MEXIY
IIPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSMH; YMEHHUE UCIIOIb30BATh IIPH
peleHnH 3ajad U3ydeHHbIE (PAKTBI MU TEOpEeMbl IUIAHUMETPUU; YMEHHE
OLIEHMBATh pa3Mepbl OOBEKTOB OKPYKAIOUIETO MHpa; CTPOUTH
MaTEMaTUYECKHE MOJENIM C IOMOIIBIO TI'€OMETPHYECKUX IIOHATHH U

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU NPAKTHUYCCKUC 3aa4n

10

YMeHue omnepupoBaTh MOHATUSAMU: IUIOUIAAb (PUTyphl, 00BEM (UTYPBHL,
MHOT'OI'PaHHMK, MPABUIbHBIA MHOTOTPAHHUK, CEYEHHE MHOIOIpaHHMKA,
Ky0, mapajuieNienunen, Npu3Ma, NUpaMuia, (Gurypa W MOBEPXHOCTh
BpallleHHs, LUWIMHAP, KOHYC, map, cdepa, Iiomaas chepsl, MIomanb
MOBEPXHOCTH MHPaMM[bI, TMPU3MBI, KOHycCa, IMIMHApa, 00BEM KyoOa,

MPSMOYTOJIBHOTO Mapajuiefienuneaa, MUPaMuabl, TPU3MbI, UIUHIpA,




KOHYycCa, I1apa, pa3BEpTKa MOBEPXHOCTH, CEYCHUS KOHyCa W IMIUHIpA,
napajulellbHble OCH WM OCHOBaHMIO, CEYEHHE Iapa, IUIOCKOCTb,
Kacatomascss cdepsl, IUIMHIPA, KOHYyCa; yMEHHE CTPOUTb CeueHHE
MHOTOIpaHHMKA, U300pa)kaTb MHOTOTPAHHUKH, (UTYpBl U MOBEPXHOCTH
BPAILIEHHS, UX CEYCHUS, B TOM YHUCIIE C TIOMOUIBIO SJIEKTPOHHBIX CPECTB;
yYMEHHE NMPUMEHSATh CBOMCTBA T€OMETPHYECKUX (DUTYP, CAMOCTOSTEIHHO
(bopMyIHPOBATEH OIMPEICIICHUS U3Y9aeMbIX (UTYpP, BBLABHTATh THIIOTE3bI
O CBOWMCTBAaxX M NPU3HAKAX T'€OMETPUYECKUX (UTYp, OOOCHOBBIBATH HIIH
OlpoBepraTh MX; YMEHHE MPOBOIUTH Kiaccupukanuio Guryp mo
pa3MYHbIM TPU3HAKaM, BBINOJHATH HEOOXOIUMBIE JONOJHHUTEIbHbIE

MOCTPOCHUS

11

12

13

YMeHue OmnepupoBaTh TMOHSATHSIMM: JBH)KEHHE B IPOCTPAHCTBE,
napajuieNIbHbIi MEPeHOC, CUMMETPHs Ha IUIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue 10a00us, NOAOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHbIE U MOJOOHBIE (PUTYpHI, B TOM 4YHCJE B MPHUPOJE,
HCKYCCTBE, apXWUTEKTyp€; HCIOJb30BaTh I'€OMETPUYECKUE OTHOILEHUS
IpU PpELICeHUWU 3a/ady; HaXOAWUTh TEOMETPUYECKHE BEJIWYMHBI (AJIUHA,
yroj, IUIOIAAb, OOBEM) NpH pEUIeHUH 3a1ad M3 APYTruX Y4eOHBIX
IIPEIMETOB U U3 PeajbHOMN JKU3HU; YMEHHE BBIUUCIATh F€OMETPUYECKHE
BEJIMYMHBI (AJMHA, YTOJ, IUIOWa]b, OOBEM, IUIOIAAb MOBEPXHOCTH),
UCMONb3Yysl H3y4eHHbIe (DOPMYJBI M METOABI, B TOM YHCIE: IUIOMIAMb
MOBEPXHOCTU MHUPAMHIBI, IPU3MBI, KOHYCA, IWIMHAPA, IUIOMAab chepsl;
00bEM Ky0a, MpSIMOYTOJILHOTO MapajuieNienuIesa, TUpaMuIbl, MTPU3MBL,
IWIMHApPA, KOHYCa, Iapa; YMEHHE HAXOIUTh OTHOIIEHHE OO0BEMOB

MoTI00HBIX (huryp

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

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

MMPOABJICHUC 3dKOHOB MATCMATHUKHU B HCKYCCTBC, YMCHHC IIPUBOIAUTH



IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUA POCCHMCKOM M  MHPOBOU

MaTeMaTUYECKON HAyKH



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

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

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



OyHKIUH U TpaPUKH

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

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



7.5 Koopaunatsl 1 BEKTOpBI



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YAEHUKA

* Maremaruka: anredpa U Hayajaa MaTeMaTH4YeCKOro aHalln3a, FTeOMETPHSL.
I'eometpus. 10-11 xiacc. Atanacsan JI.C., byty3os B.®., Kagomues C.b. u ap.

AxnnonepHoe obmectBo «M3parensctBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






