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MNOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOro kypca «l'eomerpusi» 06a30BOTO YpOBHS IS
oOyuaromuxcst 10 —11 xmaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCcyJIapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHJapTa CPeAHEro 001Iero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABSIBISIEMBIX K
MaTEMaTUYeCKOMY OO0pa30BaHUIO, M TPAJAMIMK POCCHUICKOTO 00pa3oBaHUS.
Peanuzanust mporpaMMbl 00ecrieYMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETEHIIUSIMH,
COCTaBJISIIOIIMMHU OCHOBY JUIsl CaMOPA3BUTHSI U HENPEPHIBHOIO 00pa3oBaHMS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIILHOTO Pa3BUTHUSA
JUYHOCTU 00YYarOIIUXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOoCcTh ydeOHOTO Kypca TE€OMETPUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0YyCJIOBJIeHA MPAKTUYECKOH 3HAYMMOCTBIO METANpeJIMETHBIX |
MPEAMETHBIX PE3yIbTaTOB OOYYCHHS TC€OMETPHU B HAIPABICHUU JTUYHOCTHOTO
pa3BUTHs O00ydaromuxcs, (GopMupoBaHus (YHKIMOHATHFHOM MaTeMaTHUYeCKOn
IPaMOTHOCTH, U3YUYEHUS JIPYTUX y4eOHBIX AUCIHUIUIMH. Pa3BuTHe y 00ydaromumxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W IPOUCXOXKJICHUH T€OMETPHUYSCKHX
abCTpakilfii, COOTHOIICHHH PEAIbHOIO0 M HWICAIBHOTO, XapaKTepe OTPaKeHUs
MAaTEMaTUYECKOM HAyKOM SBIIEHUW U MPOLECCOB pPEAIbHOTO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK U POJIM MAaTEMATHYECKOTO MOJICIIMPOBAHUS B HAYTHOM
MO3HAHUU M B MPAKTUKE CITOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYaIlllUXCsl, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl ajanTalud B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust sBisieTCsl OMHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHHs, TaK KaK OOECNeYMBAaeT BO3MOXKHOCTh HW3YUYEHHUS Kak
JTUCIUTUINH €CTECTBEHHO-HAYYHOM HANPaBIEHHOCTH, TaK U TyMaHUTapHOU.

Jlornyeckoe MbIIUIeHHE, (OpMUpPyeMoe IPH H3YYCHUH OOyYaronuMuUCs
MOHATUHHBIX OCHOB T€OMETPHUH M TIOCTPOCHHUH IETIOYKH JIOTUYECKUX YTBEPKIACHUN
B XOJIe pEUICHUs TEOMETPUYECKUX 3aJad, YMEHHE BBIIBUTATh M OIMPOBEpPraTh
TUTIOTE3hl HETIOCPEACTBEHHO HCIIONB3YIOTCS MPU PEIICHHH 3a7ad €CTeCTBEHHO-
HAyYHOTO [IMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHHne OpueHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 0ONacTsIX AESITeNbHOCTH ueloBeka. OpHeHTalnus 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAUMOE YCIOBHE €ro coluaibHOoro ObiTus, Gopma
OTPaXEHUSI OKPY’KAIOIIETO MHPA, YCJIOBHE YCIENTHOTO TO3HAHUS W aKTHUBHOTO
npeoOpa3oBaHus  JEeUCTBUTENHLHOCTH. OnepupoBaHHWe  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSET pa3Hble BUABI yYEOHOH | TPYJOBOH JESITCIBHOCTH,



ABJIAETCSI OJHUM W3 MPO(ECCHOHAIBHO Ba)XXKHBIX KAauyecTB, MO3TOMY aKTyaJlbHa
3amadya (QopmMupoBaHus y OOydYaIOIIUXCS MPOCTPAHCTBEHHOTO MBILIUICHUS Kak
Pa3HOBUIHOCTH OOpa3HOrO MBILIUIEHUS — CYIIECTBEHHOT0 KOMIIOHEHTa B
HOJIFOTOBKE K MIPAKTUYECKON AESITEIbHOCTH 110 MHOTMM HaIlPaBJICHUSM.

[lens ocBoeHust mporpamMmbl yuyeOHOro kypca «l'eomerpusi» Ha 0a3z30BOM
ypoBHE oOOyueHusi — 00meo0pa3oBaTenbHOe U OOLIEKYJIbTYpPHOE pa3BHTHE
oOydaromuxcst  4yepe3  oOecriedeHHe  BO3MOXKHOCTHM  NpUOOpeTeHus |
WCIIOJB30BaHUs CUCTEMATHYECKUX TI'E€OMETPUYECKMX 3HAHUM M JCUCTBH,
CHEeLM(PHUUHBIX T€OMETPUH, BOBMOKHOCTH YCHEIIHOr0 MPOJOJIKEHHUsI 00pa30BaHUs
10 CIIELUAIBHOCTSIM, HE CBA3aHHBIM C PUKJIAJAHBIM HCIOIb30BAaHUEM F€OMETPHUH.

[Iporpamma 1o reomMeTpud Ha O0a30BOM YpOBHE IpeAHA3HAyYeHa IS
00yUarouxcs CpeHeN MIKOJIbI, HE MCIBITHIBABIINX 3HAYUTENbHBIX 3aTPyIHEHUN
Ha YpOBHE OCHOBHOI'O 00mero oopaszoBanus. Takum oOpa3oMm, oOydaromuecs: Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MAaTEMaTHUYECKHE YMEHMsI, CBA3AHHBIE
co crneuu@uKol TeoMeTpurM M HEOOXOJUMbIe IJsi KM3HU B COBPEMEHHOM
obuiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YyYHUTh F€OMETPHUIO OOJee
ri1yOoKo, €clii B JajibHEHIIEeM BO3HUKHET HEOOXOJWMOCTh B T€OMETPUYECKHX
3HaHUSAX B IPOPECCUOHAIBHOMN EATEIbHOCTH.

JlocTmkeHre 1elau OCBOECHHMS MpPOrpaMMbl OOECIEUMBAETCS pEUICHHEM
COOTBETCTBYIOIMX  3aj1ad. llpuopureTHpIMM 3aJayaMM  OCBOEHHUS  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBistoTCS:

e (opMHpoBaHHE TMpPEACTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KYJBTYPbI U1 OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAKOIUM MUPOM;

e (opMHpOBaHHE IPEACTABICHUS O MHOTOTPAHHHMKAaX U TejaX BpalleHUs
KaK 0 BaXHEHIIMX MATEeMaTHYECKUX MOJENSX, MO3BOJSIOIIUX OMUCHIBATDH
Y U3y4aTh pa3HbI€ ABJICHUS OKPYKAIOLEro MUPA;

o (opMHpoBaHHE YyMEHMs paclO3HaBaTb Ha 4YepTeX axX, MOJEISIX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJa BPAIlCHHUS;

e OBJAJCHUE METOJAMH PEIICHMs 3a/lay Ha MOCTPOCHHUS Ha M300paKeHUsIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHSTHSMH O
MHOTOI'PaHHHMKAX M T€JaX BPALEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJAJEHUE  QJITOPUTMAMH  PELICHUS  OCHOBHBIX  THUIIOB  3ajady;
GopMHpOBaHME YMEHHS MPOBOAMTH  HECIOXHBIE JI0Ka3aTeJIbHbIE
pacCy’kKJIeHUs B XOJI€ pELIEHUs CTEPEOMETPUYECKMX 3aJad U 3a7ad C
MIPaKTUYECKUM COJEPIKAHUEM;

e Dpa3BUTUE  UHTCIUICKTyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEM
oOydarolmuxcs, I03HAaBaTElIbHOM  AKTUBHOCTH,  MCCJIEI0BATEIbCKUX
YMEHHUH, KpUTUIHOCTH MBIIILICHUS;



e (opmupoBaHue (GyHKIIMOHATBHOMN rPaMOTHOCTH, pEeNeBaHTHOU
F€OMETPUU: YMEHHE pPaclo3HaBaTh IMPOSBICHUS TEOMETPUUYECKHUX
MOHSATUH, OOBEKTOB W 3aKOHOMEPHOCTEW B peaTbHBIX IKU3HEHHBIX
CUTyallMsIX M TNPU HU3YUYEHUU JAPYTUX Y4YEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTeW, (OpMyIUpoBaTh HMX Ha S3BIKE
F€OMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIU, TPUMEHATh OCBOCHHbIN
FEOMETPUYECKUM amnmapar il pelieHUus] MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MOJTYYEHHBIE PE3YJIbTATHI.

OTIMYUTETHFHON OCOOEHHOCTHIO MPOTPAMMBI SIBJISIETCSI BKIIFOUEHHE B KYPC
CTEPEOMETPUM B HAYaJle €ro MU3y4YeHHs 3a7ay, pElIaeMblX HAa YPOBHE
WHTYUTUBHOTO MO3HAHUSA, U ONIPEACIIEHHBIM 00pa3oM OpraHU30BaHHasi padoTa HaJl
HUMH, YTO CIIOCOOCTBYIOT PAa3BUTHIO JIOTHYECKOTO M TPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAaHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JJbHEUIIIEMY U3YyUYEHUIO MTPEIMETA.

[Ipennourenue oTnaéTcsl HArISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh MPEIMETHO-
IIPAKTUYECKON JESATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX ITPEICTABICHUN Y
ydalmxcsi B Kypc€ CTEPEOMETPUM MPOBOJAUTCA 3a CUET pEUIeHUs 3aJad Ha
CO3/aHME€  TPOCTPAHCTBEHHBIX O0pa3oB U  3aJa4y Ha  OMNEPUPOBAHUE
MPOCTPaHCTBEHHbIMU o0Opazamu. Coznanue oOpa3a MPOBOJUTCA C OMOPOM Ha
HarJISIAHOCTh, a OINEpPUpPOBAHHE OOpa3oM — B YCJIOBUAX OTBJICUCHUS OT
HarJISIAHOCTH, MBICIIEHHOTO U3BMEHEHHUS €r0 UCXOTHOTO COJIEPKAHUS.

OcHOBHBIE cozeprkaTelbHble TUHUU Kypca «I'eomerpum» B 1011 kiaccax:
«MHororpanHukn», «lIpsiMble U MIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpauieHus»,
«BeKTopbl 1 KOOPJMHATHI B TPOCTPAHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHUMN
pacripenensieTcs He TOJbKO IO COAEPKATENbHBIM JIMHUSIM, HO W N0 TrojaMm
o0y4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00Opa3oBaHMs.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pPE3yibTaTaM
OCBOCHHUs paboueld TmporpaMmbl, pacHpeAci€éHHbBIM MO ToJaM OO0ydYeHUs,
CTPYKTYpPUPOBAaHO TakuM 00pa3oM, 4YTOOBl OBJIQJICHUE TE€OMETPUUYECKUMU
MOHSATUSIMU Y HAaBBIKAMH OCYIIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYIATENIbHO, C
COOJII0ICHUEM ITPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKIIIOYAIUCH B
OOIIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTaBICHUN OOYydYaroIIMXCs, pacIupss |
yriyosiss e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun oTBoauTcs 2 yaca B Heaenmo B 10 knacce u 1 yac B
Hezeno B 11 kiacce, Bcero 3a 1Ba roga o0yuenus - 102 yueOHbIX daca.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KUIACC

IIpssMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHSITUA ~ cTepeoMeTpuu. Touka, TpsMasl, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMATHYECKOM TIOCTPOCHUHM CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPHUU U CIICACTBUS U3 HUX.

B3anMHOE pacnosioKeHue TMpsSMBIX B IMPOCTPAHCTBE: IEPECEKAIOLINECs,
NapajyieJibHble M CKpeuuBaromuecs npsmbie. [lapamiensHOCT NOpsSMBIX U
IUIOCKOCTEM B  IIPOCTPAHCTBE: IAPAJUICNIBHBIE MpPsIMBbIE B  IPOCTPAHCTBE;
MApAJVIENBHOCTh TPEX MPSIMBIX; NMAPAUICIBHOCTh MPSIMOU U TIOCKOCTHU. YTJBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YrOJd MEXAY NPSMBIMH B IPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEM: NENEN G NINGISE IJIOCKOCTH; CBOICTBA
napajyiebHbIX Iiockoctei. [IpocTeifine mnpocTpaHCcTBeHHbIE (QUIYpHl Ha
IUIOCKOCTH: TETPa’p, KyO, napajjiesienunea; mocTpOeHHE CEUSHHI.

IlepneHAUKYISAPHOCTD NPSIMOM U IUIOCKOCTU: NEPIECHANKYJIIIPHBIE MPSIMBIC B
MPOCTPAHCTBE, NPSAMBIE MapajuIebHBIE W TEPHECHAUKYJSIPHBbIE K IUIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpeMa O NPsSIMOM
MEPIEHAUKYJSIPHON IUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIrOJI MEXIY IMPSIMOU H
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YIOJ, JIMHEWHBIM yroJl  JBYTPAHHOTO  yIJia.
[leprieHAUKYISp ¥ HAKJIOHHBIE: PACCTOSTHUE OT TOYKH 10 TJIOCKOCTH, PACCTOSTHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKuusi  (GUrypbl Ha  IJIOCKOCTb.
[lepnieHAUKYNSIPHOCTh  IUIOCKOCTEM: NPU3HAK  MEPIEHAUKYJSIPHOCTA  JIBYX
IJI0CKOCTEN. Teopema o TpEX NMepHeHAUKYIpax.

MHoOrorpaHHuKHu

[ToHsiITHE MHOTOTPpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: N-yroibHas
Mpu3Ma; TpaHd U OCHOBAHUS MPU3MBbI, IIpsiMasi U HAKJIOHHAsl MPU3MBbI; OOKOBas U
MOJIHAA IMOBEPXHOCTh MTPU3MBL. [Tapamtenenunen, PAMOYTOJIbHBIN
napajuiesienune]; U ero cpoucrsa. [lupamupa: N-yronpHas nupamuja, 'paHd U
OCHOBAHHWE MUPAMUJIbI, OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMU/IbI; TPaBUIIbHAS U
yCeu€HHasg MNUpaMuaa. ODJEMEHTbl TpuU3Mbl W nupamuibl. [IpaBunbHbIE
MHOTOIPaHHUKHU: TOHSATHE NPABWIBHOIO MHOIOTPAHHUWKA; MPABUJIbHAS IMPU3MA U
MpaBUWIbHAS IHUPAMUJA; [PaBWIbHAsg TPEYTOJbHAsA NUPAMUIA W IPABUIIbHBIN
teTpadp; KyO. IlpencraBieHne o mpaBUIIBHBIX MHOTOTPAHHUKAX: OKTasp,
noaekadap u ukocadap. CeueHns Npu3Mbl U TUPAMHUJIBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSAMOWM,
IUIOCKOCTU.  ODJEMEHTbl CUMMETPUM B MNHpaMHAaX, Napajuielenunenax,
MPaBUJIBHBIX MHOTOIPAHHUKAX.



BbluncneHue 3J€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AuaroHaiu, YIJIbL.
[Tnomans OOKOBOWM TMOBEPXHOCTH W TIOJIHOW TOBEPXHOCTH TPSIMOU IPU3MBI,
IJIOMAJh OCHOBAaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTH NPSIMOM MPHU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH UM TOBEPXHOCTH MPaBUIBLHON MUPaMUIBI,
TeopeMa O Iulomanu yceuéHHoul mnupamuabl. [lonstue o0 o0béme. OO0BEM
MUPAMU/JIbI, TPU3MBL.

[logoOuble Tena B mpocTpancTBE. COOTHOIICHUS MEXIY IUIOLIASIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJL.

11 KJIACC

Tena Bpamenust

[nnuHapuyeckas IIOBEPXHOCTB, oOpasyroiue IUJIMHIPUYIECKON
MOBEPXHOCTH, OCh UWJIWHAPUYECKON TMOBEpXHOCTU. [lunuHap: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTh, oOOpasyromias M OCb;, IUIOMAAb OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromiue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KoHyC: ocHOBaHME U BepinHa, oOpasyromias
M OCb, IUIONMaJb OOKOBOM U TMOJHON TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3yrolye U BhICOTa; OCHOBaHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUaMeTp; IUIOMIAAb MOBEPXHOCTU c(hephl.
B3aumHoe pacnosnoxxeHue chepbl U MIOCKOCTH; KacaTellbHas MJIOCKOCTh K cdepe;
IJI01aAb CHEpHI.

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

KoMmOuHanuu Tenm BpamieHUss ©M  MHOTOIPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKo0JIO cdepnl; cdepa, BOHcaHHAS B MHOTOTPaHHUK, WU TEJIO
BpalleHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
NpSIMOYTOJILHOTO Tapajuiesnenunena u ciaeactBus u3 He€. OObEM HMIIMHJApPA,
konyca. O0BEM 1mapa u miomaas chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOUIEHUS MEXKAY IUIOHIAASMU
MOBEPXHOCTEHN, 00bEMaMU MTOJOOHBIX TE.

Ceuenusi nwinHApa (OapaJUyieIbHO M MEPIEHIUKYJSIPHO OCH), CEYEHUS
KOHyca (TapajuieIbHOE OCHOBAHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECYCHUS
niapa.

BekTopbl 1 KOOPANHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTu U B mpocTpaHcTBe. ClOKEHUE U BEIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. Pa3noxkeHne BeKTopa Mo TpéM HEKOMILIAHAPHBIM
BekTopaM. IIpaBwio mapamnenenunena. Pemienue 3amad, CBS3aHHBIX €
IIPUMEHCHUEM TPaBUJI JEUCTBUU C BekTopamu. [IpssMoyrosibHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnater BekTopa. IIpocreitmme 3amaun B
KOOpAMHATaX. YToll Mexay Bekropamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.
Brrurcnenue yriioB Mex1y NpsIMBIMH U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IPU PELICHUU T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUSI TMPOrPaMMbl y4eOHOTO TpeameTa
«MareMaTruka» XapakTepu3yrTCs:

I'paxxnanckoe BocniuTanue:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKA O0YYAIOIIETOCs KaK aKTUBHOT'O
M OTBETCTBEHHOTO WI€HAa POCCHUUCKOr0 OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYCCKHX OCHOBax (DYHKIIMOHHUPOBAHUS Pa3IUYHBIX CTPYKTYp, SIBJICHUH,
MporeAyp TpaxiaaHCKoro ooOmecTBa (BBIOOPBI, OMPOCH W Tp.), YMEHUEM
B3aUMOJICICTBOBATh C COIMAIbHBIMA HMHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

ITaTpuoTn4yeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKON IpakIaHCKOW UJICHTUYHOCTH, YBOKCHUS K
MPOLLIOMY U HAaCTOSIIIEMY POCCUMCKON MaT€MaTHKH, IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUAM POCCUMCKUX MaTEMATUKOB U POCCUMCKON MAaTE€MaTUUYECKOM IITKOJIBI,
K MCIOJIb30BAaHUIO ATUX JOCTHKCHUN B JIPYTMX HayKaxX, TEXHOJOTUsX, chepax
AKOHOMMKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

OCO3HAaHHEM JTyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapo/Ja;
c(hOpMHUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHHUS, OATHUYECKOTO  IIOBEJACHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKH U JIEATEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIUIHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUHMBOTO OYIyIIETO.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAs ACTETHUKY MATEMATHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj]ay, pELIEHNI, paccyXICHUN;
BOCHPUUMUYHUBOCTBIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMuyHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATH MaTeMaTHYEeCKUE 3HAHUS B
HWHTEpecax 370poBOro u 6e3omacHoro odpasa KW3HH, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBbBIO (3/10pOBOE€ TMHUTAaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATUN U

OTHbIXa, peryJsipHas busnueckas AKTUBHOCTb); (du3nuecKoro
COBEPILIECHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-030POBUTEIBHOM
JEATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJZy, OCO3HAaHHEM IIEHHOCTH TPYAOJIIO0US; UHTEPECOM K
paznuuyHbiM  chepaMm  TPOPECCHOHATIBHONW  ACSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP
Oynymeli mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KU3HCHHBIC TUIAHBI;



FOTOBHOCTHIO U CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 Ha TPOTSHKEHUH BCEW JKU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKHX 3aJ1a4 MAaTEMATUIECKON HAIIPABICHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO DKOJIOTHYECKON KYyJIbTYyphl, IMOHHUMAHHEM BIUSHHUS
COIMAITEHO-D)KOHOMHYECKHUX TIPOIECCOB HA COCTOSHUE MPUPOTHON M COIUATHLHOM
Cpelbl, OCO3HaHWEM TJIO0ATBFHOTO XapakTepa OSKOJOTHUYECKHX MpoOseMm;
OpHEHTallell Ha TMPUMEHCHHE MaTeMAaTHYeCKUX 3HAHWKM JIs perieHus 3aaad B
00JaCTH  OKpY’Karollell cpeapl, IUTAaHUPOBAHUSI TOCTYNKOB M OIEHKH HUX
BO3MOYHBIX MOCJIEJICTBUM JIJIs1 OKPYKAIOILIEH Cpeibl.

LleHHOCTH HAYYHOT0 IO3HAHMSI:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKH W  OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUEM
MaTEMaTUYeCKOM HayKH Kak c(epbl 4YeTOBEYECKON MIesTeNbHOCTH, STaloB €€
pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHUS I[MBUIM3AIMW; OBJAJACHHEM S3BIKOM
MaTeMaTUKH W MaTEeMaTHYECKON KyJIbTYpOW KaK CPEICTBOM TIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIISATh MPOCKTHYI0 M HCCIEIOBATEIbCKYIO JCSITEIBHOCTh
WHMBUYyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOCHUSI MPOTPaMMbl Y4e€OHOTO MpeaMeTa
«MaremaTtuka» XapaKTepU3yTCs OBJIAICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUSHIMU
0elcmBUsAMU, YHUBEPCATIbHBIMU Pe2YTIIMUSHBIMU OCtiCMBUAMU.

1)  Vuueepcanrvnvie  nosmasamenvhvle — Oelicmeus, — 00eCneuU8arom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (0ceoenue
Memo008  NO3HAHUA ~ OKPYJCaAwe2o  Mupa;,  npumeHeHue  J102UHeCKUXx,

uccne008amenbCKux onepayull, ymeHuu pabomams ¢ ungopmayueti).

Bba3oBble Jijoruueckue 1ecTBHA:

e BBIABIIATHh U XapaKTEPU30BaTh CYNICCTBEHHBIC NMPU3HAKA MATEMATUYECKUX
O00BEKTOB, TMOHATUH, OTHOUICHUH MEXIY IOHATHUAMH, (OPMYITHUPOBATH
OTIpeNeNCHUs]  TOHSATUW; YCTaHABIMBATh CYIICCTBEHHBIM  TMPHU3HAK
KJaccu(uKanyuyu, OCHOBAaHWS JUIsi OOOOIIEHUS M CPAaBHEHWsS, KPUTECPUU
IPOBOJIUMOTO aHAIHN3a;

e BOCIPUHUMATH, (QOpMyIHpOBaTH W  MPeOOPa3OBBIBATH  CYXKIACHUS:
YTBEPAWTEIbHBIE W OTPHUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC W OOIIHE;
YCJIOBHBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopedrsi B (aKkTax, JTAHHBIX, HAONIOACHUSX W YTBEPKICHUSIX;



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
YTBEPKJICHUI (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOJNTH TPUMEPHI M KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJIBI;

e BBIOMpaTh CHOCOO pelieHus y4eOHOM 3amayu (CpaBHHBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BbHIOMpaTh HauOoyiee MNOAXOAAMMUA C Y4ETOM
CaMOCTOSATEITLHO BBIICIICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarejbcKkye 1eCTBUA:

e HCIOJBH30BaTh BOMPOCHI KaK MCCIEAOBATENHCKUI MHCTPYMEHT MO3HAHUS;
dbopmynupoBaTh BONPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MpoliIemy,
yCTaHaBIWBAaTh HWCKOMOE€ W  JaHHOE, (OpPMHUPOBAThL  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 0OOOIIECHUS U BBIBOJBI IO pe3yJibTaTam
MPOBEAEHHOTO HAOIOICHUS, WUCCIEIOBAaHUS, OICHUBATH JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIIEHUI;

e TMPOTHO3UPOBATH BO3MOKHOE pPa3BUTHE IMpoliecca, a TaKXKe BbIIBUTATh
MIPEATOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmanmeii:

e BBIABIATH JACPUIUTH UHPOPMAIINH, TaHHBIX, HEOOXOIUMBIX NJisi OTBETa
Ha BOMPOC U JJIs PEIICHUS 3a]a4H;

e BBIOMpaTh HWH(POpPMAIMIO W3  HWCTOYHHUKOB  PA3jIUYHBIX  THUIIOB,
aHAMM3UPOBAaTh, CHCTEMATH3UPOBATh M MHTEPIIPETHUPOBATH WH(OpMAITHIO
Pa3TUIHBIX BUIOB M (OPM MPEACTABICHHUS;

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

e OIICHUBATH HaJEKHOCTD uHpopMauu o CaMOCTOSATEILHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.

2)  VHusepcanvhvle  KOMMYHUKAMUGHbBlE  Oelicmeus,  00ecneyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo1enue:



BOCIIPUHUMAaTh M  (QOPMYJIHMpPOBaTh CYXJIEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETISIMU OOIIEHHUS; SICHO, TOUYHO, TPaMOTHO BBbIpa)XaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M IMCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHHS I10
XOJly pellieHus 3a]jaul, KOMMEHTHPOBATh ITOJYYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI 110 CYIIECTBY O0CYKIAEMON TEMBI,
poOJIeMBI, pelIaeMoi 3aJ1auM, BbICKa3bIBATh MU, HAIICJICHHBIE HA MIOUCK
pELIEHMs; COIMOCTaBISATh CBOM CYXIECHHUS C CYXICHHSIMHU JPYTHX
YY4aCTHUKOB JHaliora, OOHapyXUBaTh pa3nyhe U CXOJCTBO MO3WIIMIA; B
KOPPEKTHOH popme popMyIupoBaTh pa3HOIIacus, CBOU BO3PAXKEHNUS;
OPEACTaBIATh  PE3yJbTaThl  pEIIeHHs  3aJadud,  IKCIEPUMEHTA,
UCCJEIOBAHMS,  IPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (popmar
BBICTYIUICHHS C yUETOM 3a/1a4 MPE3eHTAMU 1 OCOOEHHOCTEN ayIUTOPHUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W WCIONB30BaTh  MPEUMYIIECTBA  KOMAHIHOM  H
WHIUBUYyJIBHOW paOOThI IPU PENICHUH YUEeOHBIX 3aJ1a4; TPUHUMATh IIETh
COBMECTHOUW JCSATEIHHOCTH, TIUIAHUPOBATH OPTaHHU3AIUI0 COBMECTHOM
paboThI, pacripeAeNiaTh BUABI pabOT, JOTOBAPUBATHLCS, 00CYKAATh MPOIECC
U pe3ynbTat paboThl; 00001IaTh MHEHHUS HECKOIBKUX JIFOJICH;
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 OOMIMI MPOIYKT TO KPUTEPHSIM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvuvie  pecynamuenvie  Oelicmeusl, obecneuusarom

Gopmuposanue cMbICI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJISATH IUIAH, AITOPUTM PEIICHUS 3a]1a4H, BRIOUPATh CIIOCO0 peleHus
C Y4€TOM MMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ YIETOM HOBOM
uHopMamm.

CaMOKOHTPOJIBb:

BJIaJICTh HAaBBIKAMHM [IO3HABATEJILHOM peduiekcuM Kak OCO3HAHUS
COBEPIIAEMBIX JIECHUCTBUM W MBICIUTENBHBIX MPOLECCOB, UX PE3yIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOITPOBEPKH, CAaMOKOHTPOJISI —IIpolecca |
pe3yJbpTara peluieHus MaTeEMaTUYEeCKOM 3a1auu;

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



e OIICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEJId U YCIOBUSIM, OOBSICHATH
MPUYHHBI JTIOCTHXKEHUSI WM HEJIOCTHKEHUS PE3yJbTAaTOB JESTEIbHOCTH,
HAXOJIUTh OIMMOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATUAMHA: TOUYKA, PAMas, IIIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS W3 HUX IPU PEUICHUU
reOMETPUYECKUX 3a7au.

OnepupoBaTh NOHATUSAMMU: NMAPAIIIENBHOCTD U NEPIEHAUKYIIAPHOCTD MPSIMBIX
U IUIOCKOCTEH.

KnaccuguuupoBaTb B3aUMHOE pacIOIOKEHHE MNPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: ABYIPAHHBIM YroJ, TpaHW JBYTPAaHHOIO YIJIa,
pedpo ABYTPAaHHOTO YTia; JUHEHHBIM Yroyl JBYIPAaHHOIO yIJa; rpajycHas Mepa
JBYT'PAaHHOTI'O yTJIa.

OnepupoBaTh NOHATHUSAMU: MHOTOI'PDAaHHHMK, BBIIYKJIBII M HEBBITYKJIbIMI
MHOTOI'PaHHHUK, JIEMEHTbI MHOTOTPAaHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (IIMpaMKia; MpU3MA,
NPSIMOYTOJIbHBIM Napaijiesienune, Kyo).

KnaccupumupoBat ~ MHOTOTpaHHHMKH,  BBIOMpas ~ OCHOBaHHS  AJiA
KJacCUpUKaluuu (BBINYKJIbIE W HEBBIIYKJIBIE MHOTOTPAHHUKH; MPaBUJIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE MIPU3MBI, TIApaJJIEIIECTIUIIE IbI).

OnepupoBaTh NOHATUAMU: CEKyLIas IJIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.

OOBSICHATH NPUHLIMUIIBI TOCTPOEHUS CEYEHUH, UCTIOJIb3YS METOJ] CJIEIOB.

Crpoutrb ceyeHUss MHOTOIPAHHHUKOB METOJOM  CJIE€IO0B, BBIIOJHATH
(BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYp: BUJ
CBEPXY, COOKY, CHH3Y.

PemaTe 3a1aun Ha HAXOXAEHUE T€OMETPUUYECKUX BEJIMYUH 10 00paslam Uiu
QITOPUTMAM, TPHUMEHSSI W3BECTHbIE AHANIMTUYECKHE METOJbl MPHU PELICHUU
CTAaHJAPTHBIX MAaTEMATHYECKUX 3a/1a4 HA BBIYMCIICHUE PACCTOSHHUU MEXIY ABYMS
TOYKaMHM, OT TOYKM JO IPSAMOHW, OT TOYKM JO IUIOCKOCTH, MEXAY
CKPELIMBAOIIUMHUCS MTPSMBIMHU.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMYUH 0 00pa3lam Wiu
aNrOpUTMaM, NPUMEHSAS W3BECTHBIC AHAIMTUYECKHE METOABl IPU PEUICHUU
CTaHJAPTHBIX MaTeMaTMYECKUX 3aJad Ha BBIYMCIECHHE YIJIOB  MEXIY
CKPELIMBAIOIUMHACA MPAMBIMH, MEXKIYy NPSIMOA M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IByTPAHHBIX YTJIOB.



Boruncisat 00bEMBI U TIIOLIAAM TOBEPXHOCTEH MHOTI'OTPAHHUKOB (TpHU3Ma,
nupamMuga) ¢ TOpuMeHeHueM (GOpMyJ; BBIUHCISATH COOTHOIICHHUS MEXIY
IUIOMIA/IIMU TOBEPXHOCTEHN, 00bEMaMHU MTOT00HBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATUAMHU: CHUMMETpPUS B MPOCTPAHCTBE; LIEHTP, OChb U
MJI0CKOCTh CHMMETPUH; LIEHTP, OCh U MJIOCKOCTh CUMMETPHUH (PUTYPBHI.

W3Bnekatb, mpeoOpa3oBbIBAaTh W HMHTEPHPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypaxX, MPEICTABICHHYIO Ha YepTexax U
pUCYHKaXx.

[TpumensaTy reomerpuyeckue (aKTbl Ui PEUICHUS CTePEeOMETPUUYECKUX
3a/1a4, NPEAnoaralinX HECKOJIbKO IIaroB PEUIECHHUs], €CIIU YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

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

[IpuBOaNTH MpPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOAE H
JKW3HU, PACTIO3HABATH IIPOSIBJIEHNE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IppMeHATh MOTYyYEHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOMCKA PELICHUS
MaTEeMaTU4YeCKu CQPOPMYIMPOBAHHON MPOOJIEMbI, MOJICIUPOBATH pEalbHbIC
CUTyallud Ha S3bIKE TIEOMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATUHI U TEOpEM, amnmnapara ajareopbl; pemarhb
IIPAKTUYECKUE 3a7]a41, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OnepupoBaTh MNOHATHSIMH: LUIUHIPUYECKAs TMOBEPXHOCTh, OOpa3yroliue
MWIMHIPAYECKON  MOBEPXHOCTH;  IIWJIMHJADP,  KOHUYECKas  IMOBEPXHOCTb,
o0pa3yrolre KOHMIeCKOH TTOBEPXHOCTH, KOHYC; cheprudecKasi TOBEPXHOCTb.

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

OOBSICHATH CIOCOOBI MOTYYEHHUS TE BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacronoxeHue chepsl U MIOCKOCTH.

OnepupoBath MOHATUAMHU: IIAPOBON CETMEHT, OCHOBAaHME CETMEHTA, BBHICOTA
CeTMEHTA; IIapOBOW CJIOH, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Beruncnsath  00BEMBI M MIJIOMIATM  TOBEPXHOCTEH  Tell  BpalieHus,
TreOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHATUSMH: MHOTOTPAaHHUK, BIIMCAHHBIK B chepy W
ONKCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WIH TEIO
BpaIcHUs.

BbuucnsTh COOTHOLIEHUS MEXIYy IUIOIAISIMH MOBEPXHOCTEH M 0ObEMaMu
MOTO0HBIX TE.



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

BrIMOaHATH (BBIHOCHBIC) TIJIOCKHE YEPTEIKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX
buryp: BU cBEpxy, COOKY, CHU3Y; CTPOUTH CEUCHUS TeJ BpaIleHHUS.

W3BnekaTh, HHTEPNPETUPOBATHL U MPEOOpPa30BbIBATH HHMPOpPMAIMIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTYypax, MPEJCTABICHHYIO0 HAa 4YepTexax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BpIOHATE JEHUCTBUS  CIIOKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXEHHUSI BEKTOpaA Ha YUCJI0, OOBSICHAThH, KAKHMU CBOMCTBaMH OHM 00J1aJaloT.

IIpuMeHATh ITpaBUiI0 Napajuleeuneaa.

OnepupoBaTh MOHATHSMHU: JIEKAPTOBBI KOOPJWHATHI B IPOCTPAHCTBE, BEKTOD,
MOJZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOpA, YIroJ MEXIY
BEKTOpPaMHM, CKaJISIpPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

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

3azaBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpuMensaTy reoMerpuueckue ¢akThl IS PEHIeHUs] CTePEeOMETPUUYECKHUX
3a/a4, MPEANOJararouuX HECKOJIBbKO IIAroB PEIICHUs, €CJIM YCIOBUS MPUMEHEHUS
3a/1aHbl B SIBHOU (hopMe.

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

Pemate 3amaum Ha J0KAa3aTeILCTBO MAaTEMATHUECKWX OTHOIIEHUU W
HaXO0XJICHUE MeOMETPUUYECKUX BEJIMYMH MO 00pa3liaM Wi aaropuTMaM, IPpUMEHSIs
W3BECTHBIE METObI ITPU PEIIEHUHU CTAHJAPTHBIX MATEMATUUECKHUX 3a/1a4.

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

[IpuBOAMTE HpUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
’KU3HH, PACTIO3HABATH MIPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMEHATh MOMYYEHHBIC 3HAHUSA HA MPAKTHUKE: AHAJIW3UPOBATH PEaJIbHBIC
CUTyallUM W TPUMEHATh HW3YyYCHHBIE IIOHATHS B IMPOLECCE IMOUCKA PEIICHUS
MaTeMaTH4eCKu CHOPMYIUPOBAHHON TMPOOJEeMbl, MOJEIUPOBATh pealibHbIC
CUTyallud Ha S3bIKE TE€OMETPHUM, MCCIEA0BATh TOCTPOEHHBIE MOJIEIH C
MCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, allliapara anreopsl; penaTh
MPAKTUYECKHUE 33/1a4H, CBA3aHHBIC C HAXO0XKICHUEM T€OMETPUUECCKUX BEIIMYHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Kosn4yecTBo yacoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
Kontpoabusie IIpakTnuyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
BBenenue B ctepeoMeTpuio 10 bubmmorexa [TOK
A P P https://m.edso0.ru/1c209e37
[IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnnorexa [IOK
[TapamienbHOCT IPAMBIX U IIJIOCKOCTEN https://m.edsoo0.ru/1c209e37
[TeprieHANKYISIPHOCTD MPAMBIX U 12 bubnnorexa [IOK
IIJIOCKOCTEH https://m.edso0.ru/1c209e37
bu6mmorexa [JOK
VYTrasl MeXIy PSAMBIMU U TUIOCKOCTSIMHU 10 1 https:/m.edsoo.ru/1c209e37
bub6mnoreka [IOK
MuororpanHHiH 1 ! https://m.edso0.ru/1c209e37
N bubmuoreka [{OK
OOBEMBI MHOTOIPaHHHKOB o ! https://m.edso0.ru/1c209e37
IToBTOpEHME: CEUEHHUS], pACCTOSIHUSA U YIJIbI 4 1 bubmmorexa [JOK
P ' P 4 https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 ) 0


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

11 KITACC

HanmenoBanue pa3iesioB u TeM
Ne i/m
NPOrpamMMbl

Tena BpaiueHus

O0BEMBI TEIL

BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE

[ToBTOpenue, 06001IEHNE,
cucTeMaTu3alus 3HaHu!

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4acos

Kontpoabusie IIpakTHyeckue
Bcero

padoThI padoThI
12
5 1
10 1
7 1
34 3 0

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTte/ibHbIE

pecypcbl

but6mmoreka [{OK
https://m.edsoo.ru/1c209e37

but6mmoreka [JOK
https://m.edsoo.ru/1c209e37

bubnuoreka [JOK
https://m.edsoo.ru/1c209e37

bubmuorexka [JOK
https://m.edsoo.ru/1c209e37



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




IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Ne

. Tema ypoxka

OcCHOBHbIE TIOHATHUS CTEPEOMETPHUU:
TOUKa, TpsiMasi, MIO0CKOCTH,
npocTpaHcTBo. IIpaBuna
n300paKeHHsI Ha PUCYHKAX:
M300paKEeHHS TUIOCKOCTEH,
napaieIbHBIX MPSAMBIX (OTPE3KOB),
CepeIuHbI OTPE3Ka

[TonsaTHA: nepecekaromuecs
IUIOCKOCTH, IIEPECEKAIOIIMEC IIpsIMast
U TUIOCKOCTD

ITonsarus: MEPCCCKAOIMNECCA
IIJIOCKOCTH, IICPECCKAOIIHNECCA TpsAMasi
U IJIOCKOCTb

3HAKOMCTBO C MHOTOI'DaHHUKAMH,
n300pakeHre MHOTOI'PaHHUKOB Ha
PUCYHKAaX, Ha IPOEKIIMOHHBIX
yeprekax

HauanbHble cBefieHHs 0 KyOe u
UPaMUJE, UX Pa3BEPTKU U MOJIEIH.
CedeHuss MHOTOTpaHHUKOB

HauanbHbie cBeeHUS O KY66 u

KoaunuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoTsbI

Jara
U3yYeHUs

JJIeKTPOHHBbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypcebl

bubnunoreka [JOK
https://m.edsoo.ru/aecc77cd

bu6nunoreka [JOK
https://m.edso0.ru/2d8a9c99

but6mmoreka [JOK
https://m.edsoo.ru/db685e73

but6mmoreka [JOK
https://m.edso0.ru/a63959ed

bu6mmoreka [JOK
https://m.edsoo.ru/b30dff38

bu6mmoreka [IOK
https://m.edsoo.ru/3d8ffd32



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

UpamMuze, UX pa3BEPTKU U MOJEIIH.
CedeHuss MHOTOIPAHHUKOB

ITonsatue 06 aKCHOMATUYECKOM

7 MMOCTPOCHHUU CTEPEOMETPUU: aKCHOMBI Bubmmorexa [IOK
P P puH: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPUM U CIEJICTBUSA U3 HUX
[TonsaTHE 06 aKCHMOMATHIECKOM
8 MOCTPOCHUU CTEPEOMETPUH: AKCUOMBI Bubnmorexa [IOK
p p pHH: https://m.edso00.ru/239c8ch4
CTCPCOMCTPHU U CICACTBUA U3 HUX
[TonsiTre 06 akcMOMaTHYECKOM
9 MTOCTPOCHHUH CTEPEOMETPUH: aKCHOMBI bubmmorexa [JOK
p p pHit: https://m.eds00.ru/65c6b106
CTEpEOMETPHUU U CIEACTBHSI U3 HUX
[TonsTHe 06 akcMOMaTHYECKOM
10 MIOCTPOCHUU CTEPEOMETPUH: AaKCUOMBI bubsmorexa TJOK
P P pHH: https://m.edso00.ru/258fc245
CTEpEOMETPHUU U CIEACTBUS U3 HUX
B3anMHOe pacnionoxeHue npsMbIX B
11 IIPOCTPAHCTBE: NIEpPECEKAIOIINEcs, Bubmuoreka [IOK
NapasuiesIbHbIE M CKPEIIUBAIOIIHECS https://m.edso00.ru/1a2520f6
psIMbIE
[TapannenbHOCTh MPSMBIX U
IJIOCKOCTEW B IPOCTPAHCTBE:
12 napaJuiCJbHBIC IIPSAMBIC B BH6HHOTeKa HOK
P p . https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MAPAIUICTLHOCTD TPEX
IPSIMBIX
[TapamienbHOCTh IPSIMBIX U
IJIOCKOCTEHN B IPOCTPAHCTBE: bubmuoreka [IOK
13 .
[TapannenbHOCTH NPSIMOU U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
bubnmoreka [JOK
14 VYIu1bl ¢ COHANPAaBICHHBIMU 1

https://m.edsoo0.ru/9f4071b9



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

CTOpOHAMHU

15 Yron Mexay npsiMbIMU B bubnuotexa [JOK
MIPOCTPAHCTBE https://m.edso0.ru/fe733862
VYroa Mexay npsiMbIMU B bubmuoreka [IOK
16
MPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapanenbHOCTD MIIOCKOCTEN: bubmnoreka [IOK
MapaJuIeNIbHBIE TUNIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaolicTBa napamieabHbIX MIIOCKOCTEN bubmmorexa LOK
P https://m.eds00.ru/e504d656
[Ipocreiiine NpoCTPaHCTBEHHBIE
19 (GurypsI Ha MIIOCKOCTH: TETPad bubmmorexa LIOK
P + TETPASID, https://m.edsoo.ru/4a28dc02
KyO, mapaienenumne;y
bubmuorexa [JOK
2 II i
0 OCTPOCHHE CeremH https://m.edso00.ru/1d434d0f
bu6nmoreka [JOK
21 I1 i
OCTPOCHHE CeemMH https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
99 "IIpsiMble U TJIOCKOCTH B bu6muoreka [IOK
npoctpaHctie. [lapamienbHOCTh https://m.edsoo.ru/9a0a9e56
HpPSIMBIX U IJIOCKOCTEN"
[lepneHAMKYAAPHOCTD NPAMOUN U
23 HJIi)CKOCI"[[‘I/I'};[e pneH UK lJi)m HBIC bubmmorexa [JOK
+ HEPHCHIARYIHIp https://m.edsoo.ru/b19f6a5d
MpsIMBIE B IPOCTPAHCTBE
24 [Ipsimble mapaienbHbIE U bu6mmoreka [{JOK
MEPIICHANKYISPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsiMble mapaiienbHbIC U bubnmoreka [JOK
MEPIECHANKYISIPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHANKYISIPHOCTH bubnmoreka [JOK



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966

MIPSIMOM U TNIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHAUKyIJISPHOCTH bubmuoreka [IOK
NPSIMON U TNTIOCKOCTH https://m.eds00.ru/79165d15
Teopema o npsimoit bubmuoreka [IOK
28 .
MEPIEHTUKYISIPHON TIIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o npssmMoit bubmnoreka [IOK
NEPIEHANKYJISIPHON IIIIOCKOCTH https://m.edsoo.ru/bd3745f8
30 TeopeMa o npsmoi bubmuoreka [{IOK
MEPIICHANKYISPHOMN MIJIOCKOCTH https://m.edsoo.ru/7d18834b
[eprienAUKyYISAp ¥ HAKJIOHHBIE!
31 a(f::TOHHI/ICYOT IT)OI{KH 0 IJIOCKOCTH bubmmorexa LIOK
p f[ ’ https://m.edso00.ru/33c477d3
paccTosiHuE OT NPSIMOM A0 IUNIOCKOCTH
[lepnenauKysip U HAKJIOHHBIE:
32 a(iTOSIfH/ICYOT IT)OIIKI/I 0 TTOCKOCTH bubmmorexa [JOK
p A ’ https://m.edsoo.ru/66fefadd
paccTosiHue OT MPSIMOU J0 TUIOCKOCTH
[lepnieHIUKYNSIp ¥ HAKIOHHBIE:
33 a(fz:TOSIiI/ICYOT I;OIIKI/I 0 TUIOCKOCTH bubmmorexa [JOK
p il ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHue OT IPSIMOM J0 TNIOCKOCTH
[lepneHnuKymnsip ¥ HAKIOHHBIE:
34 a(iTOHiI/IeyOT IT)oqlclzl 0 TUIOCKOCTH Bubmmorexa [IOK
p Jvl ’ https://m.edsoo.ru/dbee22bc
paccTosiHuE OT NPSIMOM J0 IUNIOCKOCTH
35 VYTIbl B IPOCTPAHCTBE: YIOJ MEXIY bubnuorexa [JOK
PSIMOI U TNTOCKOCTBIO https://m.eds00.ru/6b61b2b4
36 JIByrpaHHbIil yroj, TUHEHHbBIN yroi bubmuoreka [IOK
JIBYyTPAHHOTO yTJIa https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHbIil yroj, TUHEHHBIN yroi bubnuoreka [IOK
JBYTPAHHOI'O yIJla https://m.edsoo.ru/c7c777ed
38 [lepnieHIUKyYASIPHOCTD MJIOCKOCTEH: bubnmnoreka [JOK


https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed

MpU3HAK [NEPIEHIUKYIAPHOCTH IBYX
IJIOCKOCTEN

HepHeHI{I/IKYHHpHOCTB IUIOCKOCTEH:

https://m.edsoo.ru/ec3e2da3

bu6mmoreka [IOK

39 fprsHaK HipHeHHHKyMpHOCTH ABYR https://m.edsoo.ru/ed9e2a8e
TUTOCKOCTEH
[lepnieHUKyYISAPHOCTD MJIOCKOCTEM:
40 IpU3HAK NEePIEeHANKYISIPHOCTH ABYX Bubnmorexa [IOK
- https://m.edsoo.ru/ba75dc57
IUIOCKOCTEH
41 Teopema o TpEx MEPHCHANKYIISIPAX bubmorexa [TOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx mepneHAUKYIIpax bubmorexa LHOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MepreHIUKYIIpax bubmmorexa [JOK
https://m.eds00.ru/9f246736
KonrtponbHas pabora no Temam
44 "IlepnieHAUKYJIAPHOCTD MPSIMBIX U bubnuoreka [IOK
mockocteil" u "Yribl MexIy https://m.edso00.ru/5b971ef3
MPSIMBIMU U TJIOCKOCTSAMHU"
[lonaTne MHOTOrpaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTpaHHUKaA,
45 BBIITYKJIbIE U HEBBIITYKJIbIE Bubmmorexa LIOK
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHHKH; pa3BEPTKa
MHOTOTpaHHHKA
[Ipu3ma: N-yronpHasi npu3Ma; rpaHu v
46 OCHOBAHMS NIPU3MBI; IPSAMAs U bu6mmoreka [{JOK
HaKJIOHHAs TIPU3MBI; OOKOBas 1 https://m.edsoo.ru/b4ad63ad
MIOJTHASI TOBEPXHOCTD MPU3MBI
47 [Tapannenenunen, npsIMOYTOJIbHBIN bubnuoreka [IOK

napauiCJICIMIea u €ro CBOMCTBaA

https://m.edsoo.ru/8a7be683



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683

48

49

50

[Mupamupga: N-yroiapHast mupaMuaa,
I'paHy ¥ OCHOBAHUE TUPAMHU/IBI;
OO0KOBas U MOJIHAs TOBEPXHOCTh
MUpaMHUIB; TPABWIIbHAS U yCCUEHHAS
nupamMuaa

[IpaBuIBHBIE MHOTOTPAHHUKU:
MOHATHUE MPABHILHOTO
MHOTOTPaHHHKA; MPAaBUIIbHAS IPU3Ma
Y TIpaBWJIbHAS TIHPAMHUIA; TIPABHIIbHAS
TpeyroyibHas MupamMuIa u
MIPaBUIIBHBIN TETpasaAp; KyO

[IpencraBienue o MpaBUIbHBIX
MHOTOTpaHHHUKaX: OKTa’p,
JOJIEKadp U UKOCAdIP.

but6mmoreka [{IOK
https://m.edsoo.ru/fblcd0a5

bubmuoreka [JOK
https://m.edso00.ru/074c8865

but6mmoreka [IOK
https://m.edsoo.ru/a0fdd5bf

51

52

53

CumMeTpusi B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTENIBHO TOUKH,
NPAMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETPUH B TUPAMHUIAX,
napasuiesienuneaax, NpaBuibHbIX
MHOTOTpaHHHUKaX

Briaucnenue 3i1eMeHTOB
MHOTOTPaHHUKOB: p&Opa, TuaroHasiu,

yTJIBI
[Tnomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH IIPSIMOM
MIPU3MBI, TUIOLIab OCHOBAHHI,
TeopeMa 0 GOKOBOW MOBEPXHOCTH
IIPSIMOY IIPU3MBI

but6mmoreka [{IOK
https://m.edsoo.ru/b9e777d9

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

bubnunoreka LIOK
https://m.edso0o.ru/37d84157

54

[Tnomans OOKOBOI MOBEPXHOCTH U

bubmnoreka [JOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157

IIOBEPXHOCTHU IIPABUIILHON

MUPaMHIBI, TEOPEMa O IIOIAN
OOKOBOI MOBEPXHOCTH YCEUEHHOM

https://m.edso0.ru/5603e30b

MTUPAMU/TBI
55 KonrtponsHas pabora o Teme bubnuoreka [IOK
"MHororpaHHuku" https://m.edso00.ru/a95f5c04
N bubmmoreka [JOK
56 Toustue 06 0oneMe https://m.edsoo.ru/7ad0020b
n bubmuoreka [JOK
>7 OOBEM mupamm et https://m.eds00.ru/235171b3
N bubmuorexa [JOK
58 OOBEM mHpaMu el https://m.edsoo.ru/f47dfefd
N bu6mmoreka [{OK
59 OOBEM nupamu b1 https://m.edso00.ru/79¢10312
N but6mmoreka [JOK
60 OOBEM nipamu b1 https://m.edsoo.ru/2faadc3f
n but6mmoreka [JOK
61 OOHEM npusMbI https://m.edso00.ru/79853608
n bubmmoreka [JOK
62 OOBEM mpH3MEL https://m.edso0.ru/1e053890
n bubmmoreka [JOK
63 OOBEM npH3MEL https://m.eds00.ru/482d3f51
64 Konrponbnas padora o teme bubmuoreka [IOK
"O0BEMBI MHOTOTPaHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpenue, 060061mIEeHNE
65 CHCTEMAaTH3allNs 3HAHHM. bubmunorexa [JOK

[TocTpoenue ceuenuii B
MHOI'OIPaHHUKE

https://m.edsoo.ru/098bedad



https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
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[ToBTOpenue, 0600IICHNE
cUCcTeEMaTH3allMs 3HAaHU.

66 Borunicnenue paccTosiHUNA: MEXAY 1 bu6mmoreka [IOK
JIBYMsI TOUKaMHU, OT TOYKHU JI0 IPSIMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TIIOCKOCTH, MEXKIY
CKPCIIHBAIOIIUMUCS TTPSIMBIMU
but6mmoreka [{OK
67 Hrorosas koHTposbHas paboTa 1 https://m.edsoo.ru/b3146bc0
[ToBTOpenue, o6o0IIEHNE
CHUCTEMAaTH3aI1s 3HAHHH.
BrruncieHue yriioB: MExX
68 CerHlI/IBaI-OH_[ZIMI/IC}I Hp}IMI};MI/I, 1 Bubmaorexa ITOK
N https://m.edso0.ru/56765e8b
MEXTy TPSMOH U MJIOCKOCTHIO,
JIBYTPAHHBIX YTJIOB, YTIIOB MEXKTY
IJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KITACC

Kosn4yecTBO 4acoB DJIeKTPOHHbIE
ara ungposbie
Tema ypoka Kourpoasnsie IIpakTHueckue A p
Bcero u3ydyeHusi oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Cdepa u map: neHTp, paamnyc,
uaMeTp; TUIOIalb MOBEPXHOCTH 1 Bubnmorexa [IOK
. P P https://m.edsoo.ru/0341bc2b
cdepbl
BsanmMHoe pacronoxxenue chepsl u
bubmuoreka [JOK
IJIOCKOCTH; KacaTellbHas MI0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; mrommanb cepsl
N3ob6paxenue chepsl, mapa Ha 1 bubnmnorexa [[OK
mockocT. CedeHus mapa https://m.edso0.ru/bc15f7f2
Hunuuapuyueckasi HOBEPXHOCTb,
o0pa3yrolne UIMHIPHIECKON 1 bubnmnorexa [JOK
IIOBEPXHOCTHU, OCh LIWJIMHIPUIECKOMN https://m.eds00.ru/6054b8c1
MMOBEPXHOCTH
Hunuaap: ocHoBaHMs U OOKOBas
MOBEPXHOCTh, 00pa3yroIas 1 ocCh; 1 bubnmnorexa [JOK
101 OOKOBOM M TOJTHOU https://m.edso00.ru/188f6216
MMOBEPXHOCTH
N306paxkenne nunuHapa Ha
IUIOCKOCTH. Pa3BépTka runmHapa.
CeueHus IUINH pa (HJIOCKOCTIleO 1 bubmmorexa [JOK
H . AP ’ https://m.edso00.ru/016e25eb
napayuieTbHON UITn
MEePIEHANKYISIPHONW OCH IIMJIMH]IPA)
bubnunoreka [JOK
Konnueckasi noBepXHOCT, 1

https://m.edsoo.ru/c94ba09b



https://m.edsoo.ru/0341bc2b
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o0Opa3yroIre KOHNIeCKOH
ITIOBEPXHOCTH, OCh U BEPILINHA
KOHUYECKOW MOBEPXHOCTH

Konyc: ocHOBaHME U BepllIMHAa,

8 o0pa3yrolas 1 0Ch; IJIOIAIb bubmmorexa [JOK
N . https://m.edsoo.ru/897dd3b2
OOKOBOI1 U MOJIHOM MTOBEPXHOCTH
VYceu€HHbIN KOHYC: 00pa3 e u
9 BBICOTA; OCHOBaIi]I/Iﬂ u gOKZI:aI: Bubmmorexa [IOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
N306paxeHnne koHyca Ha
IockocTy. PazBépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTBIO, bubnuotexa [JOK
NapajuIeJIbHON OCHOBAHMIO, U https://m.edsoo.ru/0bdelbe8
MJIOCKOCTBIO, IPOXOISIIEH Yepe3
BEPIINHY)

1 KomOunanmst Ten BpamieHus u bu6muoreka [{IOK
MHOTI'OT'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpaHHuK, ONMUCAHHBIN OKOJIO

12 cdepsrl; chepa, BnucaHHas B bubnuotexa [JOK
MHOTOTPAHHUK WJIH B TEJIO https://m.edso0.ru/0b136158
BpaIICHUS

13 [Tonsitre 06 06BEMe. OCHOBHEIE bubnmoreka [JOK
CBOIcTBa 0OBEMOB Tel https://m.edsoo.ru/26a03fb7

N bubnmoreka [JOK
14 O6wém upHEApa, KoHyca https://m.eds00.ru/5513d87b
N bu6mmoreka [{JOK
15 OOwEm wapa i niouaz: chepe! https://m.edso0o.ru/d189bde2
16 [TonoOHEBIE TENa B MPOCTPAHCTBE. bubmorexa [TOK

https://m.edsoo.ru/810cfleb



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

CoOTHOIIICHUS MEXTY TLIOIIAISIMHI
MMOBEPXHOCTEH, 00bEMaMH
MMOJIOOHBIX Tl

17 Konrponsnas pabora no rTemam bubnuoreka [IOK
"Tena Bpamenus" u "O06bembl Ten" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha MI0CKOCTH U B bubnuoreka [IOK
MPOCTPaHCTBE https://m.edsoo.ru/5caefclb
19 CiokeHne U BEIYUTAaHHUE BEKTOPOB bubmorexa TTOK
p https://m.edsoo.ru/23f4f089
20 VYMHOXKEHUE BEKTOPA Ha YHUCIIO bubmorexa TTOK
p https://m.edsoo.ru/dee379eb
Pa3znosxenune BekTopa 1mo Tpém
21 HEKOMIUIAaHAPHBIM BEKTOPAM bubnmorexa LIOK
p pam. https://m.edsoo.ru/a28fd74e
[TpaBuio mapasienenurnena
Pemenwne 3a7a4, CBSI3aHHBIX C
22 IPUMEHEHHUEM IIPaBWUJI JENUCTBUI C buGnnorexa LIOK
p p a https://m.edsoo.ru/5a827900
BEKTOpaMH
KoopannatHO-BEKTOPHBII METO
23 4 I/IpiﬂleHI/H/I FeOMep NYECKUX " buGnuorexa [IOK
pHp R https://m.edsoo.ru/d3alfe30
3a;ay
[IpsmoyronbHas cuctema
24 KOOpJMHAT B IPOCTPAHCTBE. bu6mumoreka [IOK
Koopaunatsl Bexktopa. [Ipocreiimmue https://m.edso00.ru/48db7058
3aJla4¥ B KOOpIWHATAX
o5 VYroa Mexay BeKTOpaMH. bubnmnoreka [JOK
CkansipHO€ TTPOU3BEICHNE BEKTOPOB https://m.edsoo0.ru/725effc4
26 Brruucnenue yrios Mexy bubnuotexa [JOK

IIpsAMBIMHA U INIOCKOCTAMHA

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



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

27

28

29

30

31

32

33

34

Konrponsnas padora o Teme
"BekTopbl 1 KOOpAUHATHI B
npocTtpaHncTae”

[ToBTOpeHmE, 06001IeHUE U
cucremMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpEeHmE, 06001IeHUE U
cucreMaTu3anus 3HaHui. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpenue, o6o0IIeHNE U
CHCTeMaTH3alus 3HaHUH. 3a1a4n
IIAaHUMCETPHUU U MCTOABI UX
peueHus

[ToBTOpEeHME, 0600IIEHNE U
CUCTeMAaTH3alus 3HAaHUN. 3a1a4n
TUTAHUMETPUH U METOJIBI X
pelieHus

[ToBTOpEeHME, 0600IIEHNE U
cucreMmarusanus 3HaHuii. OCHOBHBIE
¢burypsl, pakThl, TCOPEMBI Kypca
CTepEOMETPUU

Wrorosas koHTpoJbHas paboTa

[ToBTOpeHue, 060061IeHNE U
cucTeMaTu3auus 3HaHUI

OBILIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34

bubnunoreka [JOK
https://m.edso0.ru/77c22fc5

bubmuorexa [JOK
https://m.edsoo.ru/1780ba5d

but6mmoreka [JOK
https://m.edso0.ru/078cd184

bu6nunoreka [JOK
https://m.edsoo.ru/7491efe0

bu6nunoreka [JOK
https://m.edsoo.ru/4dffda97

but6mmoreka [{OK
https://m.edsoo.ru/74b2ad91

bubmuorexa [JOK
https://m.edsoo.ru/ec24dfc2

bubmuoreka [JOK
https://m.edsoo.ru/f465d10e



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
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




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KIIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOIA
NpoBepsieMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 001ero 06pa3oBaHus
pe3yJjbTaTa
7 I'eomerpus
7.1 OnepupoBaTh MOHATHIME: TOUKA, MPSMasi, INTIOCKOCTh
25 [TpuMeHSTh aKCHOMBI CTEPEOMETPHUH M CIICACTBHS M3 HUX MPHU PEHICHUH
' TCOMETPHUYECKUX 3124
23 OnepupoBarh MOHATHAMH: TAPALICIBPHOCTE W TMEPHEHANKYISIPHOCTH
' MPSAMBIX U MJIOCKOCTEH
24 KnaccudumumpoBaTh B3aMMHOE PACIIONIOXKEHHE MPSIMBIX W TUIOCKOCTCH B
' MIPOCTPAHCTBE
OnepupoBath MOHSATUSMU: ABYTPAHHBIN yroJl, TPAaHU JABYTPAHHOTO yIJia,
7.5 pedpo IBYTpaHHOTO YIJIa, IMHEWHBIN YroJl IBYTPAHHOTO YIJIa, TpajyCHas
Mepa IBYTpaHHOTO yria
5 OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BBIMYKIBI M HEBBITYKIbIT
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, TPABWIBHBI MHOTOTPAaHHUK
27 Pacrio3naBaTh OCHOBHBIC BHIBI MHOTOTPAaHHUKOB (TIHpaMua, MPU3MA,
' MPSIMOYTOJIBHBIN TapasuieNenune, Ky0)
KnaccudpummpoBaTe  MHOTOTPaHHHUKH, BBIOMpas  OCHOBaHUS  AJis
- KIacCUpUKauy  (BBIYKJIBIE W HEBBINYKJIbIE  MHOTOTPAaHHUKH,
' MpaBWIbHbIE MHOTOTPAHHUKH, TMPSMBIE M  HAKIOHHBIE MPHU3MBL,
napasuIeIeUIIe Ibl)
- OnepupoBatb TTOHSITHSIMH : CeKyImas TJIOCKOCT, CeUCHHUE
' MHOTOTPaHHUKOB
210 OOBSCHATP NPUHLHUIIBI  MOCTPOCHUS  CEUYEHHH  MHOTOTPAHHUKOB,
' HCIOJIB3YSl METO/I CIIEJIOB
211 CtpouTh ce4YeHHs MHOTOTPAaHHUKOB METOJIOM CIIEAOB, BBHINOJIHSATH

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



7.12

7.13

7.14

7.15

7.16

7.17

7.18

BHJ] CBEPXY, COOKY, CHH3Y

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

IIOCKOCTH, MCKAY CKPCIIUBAOINUMHUCS MTPAMBIMHA

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

MEKy INIOCKOCTSIMHU, JBYTPAHHBIX YIJIOB

Bobuncnare 00BbEMBI M IUIOIIAAM IOBEPXHOCTEH MHOTOIPAaHHHKOB
(mpu3ma, nupamuaa) ¢ IpUMEHEHHEM (OpPMYJl, BBIYUCIATh COOTHOLLEHUS
MEXIY IJIOLIAASIMU IIOBEPXHOCTEH, o0bEMaMu 0JO0HBIX

MHOI'OT'PaHHUKOB

OnepupoBaTh MOHATHSAMH: CUMMETPHsSl B IPOCTPAHCTBE, LEHTpP, OCb U

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

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

[IpumMeHnsaTh reomeTpudeckue (GaxKThl A PEIICHUs] CTEPEOMETPHUYECKUX
3a/1a4, MpeIoJiaraloliuX HECKOJbKO IAaroB PEIIEHUs, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/IaHbl B IBHOU hopMme

[IpumensaTh mnpocTeiline MporpaMMHBIE CPEICTBA U 3JIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTCMBI ITPHU PCIICHUU CTCPCOMCTPHUUICCKUX 3a/1av

7.19

7.20

[IpuBOIUTE MpHUMEpPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEHW B IPUPOAE U

JKU3HU, PpACIIO3HABATDL IIPOABJICHUEC 3dKOHOB I'COMETPHUU B HCKYCCTBEC

IIpuMeHATH NosTydeHHbIE 3HaHWSI HAa IPAKTUKE: aHAJIM3UPOBATh pPeaslbHbIE
CUTyallud M NPHUMEHATH HW3YYEHHBIE IOHATHS B IIPOLIECCE IIOMCKA
pemenus MaTE€MaTHYECKH c(hOopMyJIMPOBAHHOMN po0JIEeMBlI,
MOJIETIUPOBATh peajbHbIE CUTYyallMH Ha S3bIKE T'€OMETPUHU, HCCIEIO0BATH
IIOCTPOCHHBIE MOJEIU C MCIIOJIb30BAHHUEM I€OMETPUYECKUX MOHATHH U
TEopeM, amnmapara ajareopsl, pemaTh IPaKTUIeCKUe 3a/1a4H, CBSI3aHHbBIC C

HaXO0XXIACHUEM I'COMETPUICCKUX BEJINYNH



11 KIIACC

Kon IIpoBepsiemble MpeaAMeTHbIE Pe3yabTATHI 0CBOEHHUS OCHOBHOI
NPOBePIEMOT0 .
0o0pa3oBaTe/ILHOI MPOrpamMMbl CpeiHero 001ero o0pazoBaHus
pe3yJabTarta
6 I'eomerpus
OnepupoBaTh MOHATHIMHU: [IMJIHHIPUYECKAs TTIOBEPXHOCTh, 00pa3yIoIIne
. WIMHAPUYECKOW TMOBEPXHOCTH, LWIMHIP, KOHUYECKAs IMOBEPXHOCTD,
' oOpa3ylolye KOHHUYECKOM  IMOBEPXHOCTH, KOHYC, cdepudeckas
MIOBEPXHOCTh
6.2 PacrioznaBats Tena BpaieHus (IIHHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTYYSHHS TNl BPALLICHUS
6.4 KnaccuduimpoBats B3auMHOE pacoyiokeHne cepsl U MIOCKOCTH
OnepupoBaTh MOHATHAMHU: IIAPOBOKW CErMEHT, OCHOBAHUE CETMEHTA,
6.5 BBICOTa CETMEHTA, IAPOBOW CIIOW, OCHOBAHWE IAPOBOTO CIIOSI, BHICOTA
IIapOBOTO CJI0s, IIAPOBOM CEKTOP
65 Boruncnare o06bEMBI M MIIOLIAMM  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 TEJIO0
BpAIICHUS
6.8 BbMUCIATE  COOTHOLICHHST MEXAY IUIOMAISIMH TIOBEPXHOCTEH |
' 00BEMaMU ITOTOOHBIX TEN
6.9 N300paxkaTh u3zydaemble GUTYpBl OT PYKH ¥ C MPUMEHEHUEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BrImMonHATE (BBIHOCHBIE) IUIOCKHE YEepPTEKHW U3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHUJ CBEpPXY, COOKY, CHH3Y; CTPOUTH CCUCHHS TEI
BpALCHHUS
W3BnekaTh, MHTEPIPETUPOBATH M NpeoOpa3oBbIBaTh HH(OPMAIUIO O
6.11 NPOCTPAHCTBEHHBIX TEOMETPUYECCKHX (UTYpax, IPEICTABICHHYIO Ha
YepTekax U pUCyHKax
[IpumensTs reomeTpuueckue (akThl IJs1 PELICHUS CTEPEOMETPHUECKUX
6.12 3aj1a4, TPEANONIAraolIuX HECKOJIBKO IIaroB 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[eﬁCTBI/ISI CJIOKCHHUA BCKTOPOB, BBIUUTAHHA BCKTOPOB U
YMHOXCHHUA BCKTOPAa Ha YHCIIO, O6’L${CHHTB, KaKNMH CBOMCTBAMH OHHU

o0JamaroT
[TprMeHSTH IPAaBHUJIO MapaJUIC/ICIHUIIE A IPH CI0KEHUH BEKTOPOB

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

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLI

Haxomute cymMMy BEKTOPOB M IIPOM3BEJECHHE BEKTOPA HAa YMCIIO, YrOJl
MEXIYy BEKTOPaMH, CKAJIIIPHOE MPOU3BEIAECHUE, PACKIIAIbIBATh BEKTOP II0
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

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

Pemars 3amaun Ha J0Ka3aTEIbCTBO MATEMATHYECKUX OTHOIICHUN H
HaXO0/IeHUE T€OMETPUUECKUX BEJIMUYMH MO o0pas3lam WIH alrOpUTMaM,
IPUMEHSAS  M3BECTHBIE  METOABI IIPU  PEIICHWM  CTaHJAPTHBIX
MaTeMaTU4YECKUX 3a1a4

[IpuMeHATH mpoCTEHIIME NPOTrPaMMHBIE CPEICTBA M JJIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTCMBI ITPU PCHICHUN CTCPCOMCTPUICCKUX 3a/1av

6.22

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

JKU3HH, PACIIO3HABATH IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpumeHsTh mMONyYeHHBIE 3HAHMS Ha NPAKTUKE: aHAJTU3UPOBAThH
peasbHBIe CHUTyallud W TPUMEHATh HM3YYCHHBIC TOHSTHS B TIPOIECCE
NOMCKA PELICHUs MaTeMaTU4eCKu C(HOPMYyITUPOBAHHON MpoOIEeMBlI,
MOJIEJINPOBaTh PealbHble CUTYallUH Ha fA3bIKE F€OMETPUH, HCCIEI0BATh
NOCTPOCHHBIE MOJIEIM C HCIIOJIb30BAHHEM T'€OMETPHUECKUX MOHATUH H
TEopeM, armnapara ajareOpbl, pemars MPaKTHUECKUE 3a1a4l, CBSI3aHHBIE C

HaXO0KACHUEM I'COMCTPHICCKUX BCIIMYNH



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KJTACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

7.1

7.2

7.3

7.4

I'eomerpus

OcHOBHBIE MOHATHUA cTepeoMeTpud. Touka, mpsMasi, MIOCKOCTb, MPOCTPAHCTBO.
[Tonsatne 00  aKCMOMAaTHYECKOM  IOCTPOCHHHM  CTEPEOMETPHUU:  AKCHOMBI

CTEPCOMETPHH U CICACTBUA U3 HUX

B3anMHOe  pacmosiokeHue TNpsAMBIX B IPOCTPAHCTBE:  MEPECEKArOIINeEcs,
MapaJjuleJIbHblE W CKpeluBampIuecs mpsaMble. llapayieabHOCT NPSIMBIX H
IUIOCKOCTE B  MPOCTPAHCTBE: IMapajulelibHble TpsSMblIe B  MPOCTPAHCTBE,
MapauIeNbHOCTh TPEX MPAMBIX, MAPAIIETBHOCTh MPSIMOM M TUIOCKOCTH. YTJbI C
COHANpPABJICHHBIMH CTOPOHAMH, YIOJ MEXKJIy MpSAMBIMH B IPOCTPAHCTBE.
ITapamienbHOCTh IIIOCKOCTEN: MapalIesIbHbIE INIOCKOCTH, CBOMCTBA MapaJuICIbHbIX
mockoctei. [Ipocreimme mpocTpaHCTBEHHBIC (DUTYpPHI HA IIOCKOCTH: TETpPasap,

KyO, apajuiesienunes, NoCTPOCHUEe CeUeHUN

IlepneHIUKYISIpHOCTh MNPSAMOM M IUIOCKOCTU: TEPHNEHAMUKYJISPHBIE NpPsSMbIE B
IIPOCTPAHCTBE, MPAMBIE MTapaJUIEIbHbIE U NIEPICHANKYIISPHBIE K INIOCKOCTH, IPU3HAK
NEPNEHIUKYJIAPHOCTH IIPSIMON U INIOCKOCTH, TEOPEMA O IPAMOM NEPIEHANKYIIAPHON
IUDIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJl MEXAYy MNpSIMOM M IUIOCKOCTBIO,
JBYI'PaHHBIA yTOJI, JIMHEHHBIM Yroja JAByrpaHHoro yria. lleprneHaukynsp wu
HAKJIOHHBIE: PACCTOSIHME OT TOYKH [0 IUIOCKOCTH, PACCTOSTHUE OT NPSAMON 10
IUIOCKOCTH, MPOEKIUs (PUrypsl Ha IUIOCKOCTh. [leprneHauKyIsIpHOCTh MIIOCKOCTEH:
MpU3HAK  MEPHEHAUKYIIPHOCTH  JBYX  IUlockocte. Teopema o  Tpéx
NEPIIEHIUKYIIApax

ITonsiTHE MHOTOrpaHHHMKAa, OCHOBHBIE AJIEMEHTbl MHOIOTPaHHMKA, BBINYKIBIE WU
HEBBIMYKJIbIE MHOTOTPAaHHMKHM, pa3BEPTKa MHoOrorpaHHuka. llpmsma: n-yrompHas
npu3Ma, TPaHU W OCHOBAHHUS NPU3MBI, MpsiMas U HAKIOHHAs MPHU3MbI, OOKOBas U
IIOJIHAsI TOBEPXHOCTH Npu3Mbl. [lapamienenumnen, npsMOyroiabHbIN NapayIesIeHIIe ]
u ero coictsa. [lupamuna: N-yroiapHas nupamuaa, rpaHd U OCHOBAHUE ITUPAMHUJBL,
OOKOBasl M MOJIHAS MOBEPXHOCTb MUPAMUJIbI, IPAaBUIbHAS U yCEUEHHAsl MUpaMHJa.

DJ1€MEHTEI INpu3Mbl W TNHUPAMH/BL. HpaBI/IJIBHBIe MHOTI'OTpaHHUKH: TIOHATHUC



7.5

[IPAaBWJIBHOTO MHOTOTpaHHMKA, IpaBWIbHAs NpPU3Ma U IpaBWIbHAs NHpPaMHUAA,
MpaBWJIbHAs TPEYrojibHAs MUpPaMUIa U MPaBHIbHBIN TeTpasrap, ky0. [Ipencrasnenue
O MpaBWIBHBIX MHOTOTPaHHMKAX: OKTa3Jp, AOAEKa’aAp M ukocadapyrue CeueHus

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

MHOI'OI'paHHHUKax

7.6

7.7

Brruucnenue >1eMEHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yriel [lmomans
OOKOBOIl TIOBEpXHOCTHM U TIOJIHOM TIOBEPXHOCTH TMPSMOW MPHU3MBI, IUIOIMIAIb
OCHOBaHHH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMOW mpu3Mbl. [1momane 60koBoi
MOBEPXHOCTH W TOBEPXHOCTU NPABUIBHOM MHpaMHJIbI, T€OpeMa O IUIONIaAH

yceu€HHou mupaMuibl. [lonsitre 06 00béMe. O0BEM TUPaMUIBI, TPU3MBI

[Tono6uble Tena B mpocTpancTBe. COOTHOIIEHUS MEXAY IUIOUIAISIMU TOBEPXHOCTEH,

00BEMaMu HO,I[O6HLIX TCII

11 KUIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COACPKAHUS

I'eomerpus

6.1

6.2

6.3

[{wimHapuYecKas MOBEPXHOCTh, 00pa3yIIUe MUIHMHIPUICCKON MTOBEPXHOCTH, OCh
[ITHHIPUYECKON TMOBEPXHOCTH. LIMIMHIApP: OCHOBaHMS M OOKOBas MOBEPXHOCTD,
o0pa3yromas U 0Ch, TUIOMIA[b OOKOBOH H MOJIHOM ITOBEPXHOCTH

Konnueckasi mOBEpXHOCTh, 00pa3yIolre KOHMYECKOW TOBEPXHOCTH, OCh U BEPIIMHA
KOHUYECKOW moBepxHOCTH. KOHYyC: OCHOBaHME W BeplMHA, o0Opasyomas H OcCh,

wioniaab OOKOBOI M TOJHOW MOBEPXHOCTH. YCEUEHHBIM KOHYyC: oOpasyrouiue u

BbICOTA, OCHOBAHUA U OoKxoBas IMOBECPXHOCTH

Cdepa u map: ueHtp, paauyc, AMaMeTp, IUIOMIAlb TOBEpXHOCTH cheprl. B3anmuoe

pacrionokeHre cepsl U IUIOCKOCTH, KacaTellbHasi TUIOCKOCTh K cdepe, TUIomaib

cepsl

6.4

6.5

6.6

N3o0pakeHue Ten BpalieHus Ha TWIOCKOCTU. Pa3BEépTka HUIMHIpA U KOHYCA

KomOuHnammu Tten BpalleHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OINMCAHHBIA
OKo0JI0 cepsl, chepa, BIUCaHHAS B MHOIOI'PAaHHUK, WK TEJIO BPAILCHUS

[Tonsitne 060 00BEMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
OpSAMOYTOJIBHOTO TMapajuienenunena u cieactsus u3 He€. OOBEM UHMIAMHIpA,

koHyca. O0bEM mapa u mwionaab cQepol



6.7

6.8

6.9

6.10

[TogoOubie Tema B mpoctpaHcTBe. COOTHOILIEHUS  MEXKIY — IUIOLIASIMU

MMOBEPXHOCTEH, 00bEMaMH MOIOOHBIX TEIl

Ceuenus uunuHApa (MapawiebHO W TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca

(napanneanoe OCHOBAHHIO U MPOXOAAIIECE UCPE3 BepI_HI/IHy'), CCUCHUA Iapa

BeKTOp Ha IINIOCKOCTH W B HPOCTPAHCTBC. CnoxeHve W BBIYUTAHUE BCKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4yucio. PaznoxkeHue BEeKTOpa Mo TPEM HEKOMIUIAaHAPHBIM
BektopaM. [IpaBuno mnapamwienenunena. Pemenue 3amay, CBSI3aHHBIX  C

IIPUMEHEHNEM IIPaBUJI ACUCTBUI C BEKTOPaMU

[IpssMoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpA.
[Ipocreiimne 3amauu B KOOpAMHATaxX. YToJl Mexay Bekropamu. CkanspHoe
IIPOU3BEJICHUE BEKTOPOB. BbIUMCICHUE YITIOB MEXAY NPAMBIMU U IUIOCKOCTSMH.

KoopanHaTHO-BEKTOPHBIN METO/I TPU PEIIEHUU T€OMETPUUYECKUX 3a/1a4



IPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI CPEJHET'O OBILIET'O OBPA3ZOBAHUSI

Kon
NpoBepPsIEeMOro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHMS K NMPeAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJIbHOI MPOrPaMMbl CpeHEro 001ero
o0pa3zoBaHus

Bnanenne meromamMu J0Ka3aTeNbCTB, JITOPHUTMAMH PEIICHUS 3ajad;
yMeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSIMH: OIpEEICHUE,
aKcroMma, Teopema, CIIEJICTBHE, CBOICTBO, TPHU3HAK, JIOKa3aTEIbCTBO,
paBHOCHUIIbHBIE POPMYTUPOBKH; MPUMEHSThH UX; YMEHUE (OPMYIUPOBATH
o0paTHOE W TPOTHBOIOJIOKHOE YTBEPXKIEHHE, MPHUBOAUTH MPHUMEPH U
KOHTPIPUMEPLI, HCIIOJIb30BaATb MCTOA MaTeMaTHUECKOU HHAYKIOWH;
NPOBOIUTh  JIOKAa3aTEIbHBIC PACCYKICHHUS TPH pEIICHUH 3a1ad,
OLICHMBATb  JIOTUYECKYIO  IPABUIBHOCTb  PACCYXKICHUH;  yMEHUE
OIIEPUPOBATh MOHATHUSMHU: MHOXECTBO, TOJMHOYKECTBO, ONEpAIH Ha
MHOJKECTBAMHU; YMEHHE HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmapar Jyis OIMCaHUsl PEAJIbHBIX MPOIIECCOB U SBJICHUN U TIPU PEIICHUU
3aJa4, B TOM YHCIE M3 JAPYrUX YYEOHBIX MPEIMETOB; YMEHHE
OTIepUpPOBATh MOHATUAMHU: Tpad, CBA3HBINA Tpad, AepeBo, UKI, rpad Ha
IJIOCKOCTHU; YMCHHC 3a/laBaTb H OIHUCBIBATH Fpa(I)BI Ppa3siinuHbIMU

croco6aMu; NCIOJIb30BaTh Ipadbl MPU PELUICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHAMH: HAaTypaJbHOE YHCIIO, IIEJI0€ YMCIIO,
CTENEHb C LIEJBIM [TOKa3aTeleM, KOPEHb HaTypaJIbHOM CTENEHU, CTENEHb
C palMOHAIbHBIM  IOKa3aTeleM, CTeNeHb C  JIeUCTBUTEIBbHBIM
nmokasarenemM, JiorapudM UYUClIa, CHHYC, KOCHHYC M  TaHTEHC
MIPOM3BOJIBHOTO YHCJIA, OCTATOK IO MOJAYINI0, DPAlMOHAIBHOE YHCIIO,
UPpPALMOHATIBHOE  YWCIO,  MHOXECTBA  HAaTypaibHBIX,  IEJIbIX,
paloHaNbHBIX, JCUCTBUTENbHBIX YHCET; YMEHHE HCIIOIb30BaTh
NPU3HAKKA JIeTMMOCTH, HAUMEHBIIMKA OOIIUI JETUTeNh U HAaUMEHBIIEe
oluiee KkpaTHoe, anroput™ EBkiuaa npu pemieHuu 3a1ay; 3HaKOMCTBO C
pPa3IUYHBIMM  TO3UIIMOHHBIMU ~ CHUCTEMaMM  CYHUCIICHHS;  YMEHHE
BBINIOJIHATh BBIYMCIICHUE 3HAYEHUM U MpeoOpa3oBaHUs BBIPAXKEHHH CO
CTeMEeHAMH M Jorapudmamu, mpeodpazoBaHusi IPOOHO-PALMOHAIBHBIX

BBIan(eHHﬁ; YMCHHC OIICPUPOBATHL IOHATHUAMH: ITOCICOAOBATCIIBHOCTD,



apupmeTnyeckast nporpeccus, reOMETpHUUECKast nporpeccus,
OeCKOHEYHO yOBbIBalIIas TreoMeTpUuYecKass TMpOrpeccus; yMEHHe
3aJ1aBaTh MOCJIEA0BATEILHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE OIEepUpOBaTh MOHATHUAMHU: KOMIUIEKCHOE YHCIIO,
COTPSIKEHHBIE KOMITJIEKCHBIE YHCIIa, MOAYJIb U apTyMEHT KOMILIEKCHOTO
yuciaa, ¢opmMa 3aluCHd  KOMIUIEKCHBIX 4uces  (reoMeTpudeckas,
TPUTOHOMETpHUYECKass W  anreOpanyeckas); yMETb  HIPOH3BOJIUTH
apupmeTHYecKre IeHCTBUS C KOMIUIEKCHBIMH YHCIAaMH; MPUBOAUTH
IOPUMEpPbl  UCMOJb30BAHUS  KOMIUIEKCHBIX  YHCEN;  ONEepHUpOBATh
HNOHATHAMM: MaTpuma 2x2 u  3X3, OIpenenauTens  MaTpULBL,

FeOMeTpI/I‘-ICCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHue onepupoBaTh MOHATHSMU: palMOHAJIbHBIEC, HWPpaLMOHAJIBHBIE,
MOKa3aTeNbHbIE, CTEIEHHbIE, JIorapu(MUUEeCKHe, TPUTOHOMETPUUYECKUE
YpaBHEHHsS U HEPABEHCTBA, HUX CUCTEMBI; YMEHHE OIEPUPOBATH
MOHATHAMU: TOXJECTBO, TOXIECTBEHHOE NpeoOpa3oBaHHUE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YpPaBHEHUH M HEPABEHCTB, PaBHOCHUJIbHOCTH
YpaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHHME pellaTh YypaBHEHMUS,
HEPAaBEHCTBA M CHCTEMbI C IMOMOINBIO Pa3JIMUHBIX NPUEMOB; peEIIATh
YPAaBHEHUs, HEPaBEHCTBA M CHUCTEMBI C IIapaMEeTpOM; IPUMEHATH
YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI Ul PELICHHS MAaTeMaTU4YEeCKUX

3aJla4 ¥ 3aaa4 U3 pa3INdIHbIX obnacrei HAaYKH U peaﬂbHOﬁ JKHU3HHU

YMeHue onepupoBaTh MOHATHAMU: (QYHKIUS, YETHOCTh (DYyHKIMH,
NEPUOUYHOCTh (DYHKIIMH, OrPaHMYCHHOCTb (PYHKIUH, MOHOTOHHOCTBH
GbyHKIUM, 3KCTpeMyM (QYHKIMHM, HauOoJIbllee U HaMEHbIIee 3HAYCHUS
(GYHKLIMU HA IPOMEXYTKe, HepepbiBHAS (DYHKIMS, aCUMITOTHI Ipaduka
GbyHKUMY, TIepBast U BTOpas MPOU3BOIHAS (YHKLUHU, TE€OMETPUUYECKUNA U
¢u3nveckuii CMBICT TPOM3BOJHON, NEpBOOOpa3Hasi, OIpeneTEHHBIN
MHTErpai; yMEHHE HaXOJIUTb aCUMMTOTHI Ipaduka (QyHKIUH; yMEHHE
BBIUUCIIATh IPOU3BOJHBIE CYMMBI, IIPOMU3BENEHHUS, YAacCTHOIO U
KOMIO3UIMN (YHKIUI, HAXOAUTh YpaBHEHHE KacaTelbHOM K rpaduky
(GyHKINW; yMEHHE HAaXOIUTh INPOWU3BOAHBIC 3JIEMEHTAPHBIX (YHKIWH;
YMEHHE UCMOIb30BaTh MPOU3BOJHYIO JJs HCCIENOBaHMUS (QYHKLUI,
HAXOIUTh HAWOOJbIIME M HAUMEHbIIWE 3HAYCHUS (YHKIMN; CTPOHUTH
rpaMKd MHOTOWIEHOB C HCIOJIb30BAaHUEM ammapaTa MaTeMaTHYeCKOro
aHaJIn3a; NPUMEHATh IPOU3BOJHYIO I HAaXOXKIEHUS HaWIydlIero

peICHUA B NPHUKIAJHBIX, B TOM YHCJIIC COINHAIBHO-DKOHOMHWYCCKUX M




bu3nYeCKUX 3a7a4ax; HAXOIUTh TUIOMIAIU U 00BEMBI (PUTY C TTOMOIIBIO
WHTETpaia; MPUBOIUTH MPUMEPhl MATEMATHYECKOTO MOJCIHPOBAHUS C

NOMOIIBIO AU PepeHInanbHBIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATUSAMU: TrpapuKk QYHKIUHM, oOOpaTHas
GyHKUMSA, KOMIO3UIMS (QYHKUMH, JUHEWHas (QyHKUMSA, KBaJpaTHYHAs
byHKIUS, panuoHaIbHas byHKIMA, CTEIEHHAs byHKLu,
TPUTOHOMETpPUUYECKHE  (DYHKIUH, OOpaTHble TPUTOHOMETPUUYECKHUE
¢byHKUMHM, TOKa3aTenbHas M Jorapugmuyeckas (yHKIHUH; YMEHHE
CTPOUTh Tpa@UKH H3YYEHHBIX (DYHKIMH, BBIIOJIHATH MpeoOpa3oBaHUS
rpaduKoB (YHKINH, UCTIOIB30BaTh TPAPUKH IS U3yUSHHSI TIPOLIECCOB H
3aBUCUMOCTEH, MpPHU pelleHUH 3a7ad U3 APYruX Y4eOHBIX MPEIMETOB U
3a71ay U3 peajbHOM JKU3HU; BBIpaXaTh (OpMyIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIB30BaTh CBOMCTBA W Tpapuku QyHKOMH Ui
peleHns ypaBHEHHH, HEPaBEHCTB U 3a/1a4 ¢ MapameTpaMu; u300pakaThb
Ha KOOPJAMHATHOW IJIOCKOCTH MHOXKECTBAa pEIICHUH YypaBHEHHI,

HCPABCHCTB U UX CUCTCM

YMeHue pemarb TEKCTOBBIE 3a/add pPa3HbIX TUIOB (B TOM YHUCIE Ha
MIPOLIEHTHI, AOJIH U YacTH, HA JABM)KEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIyT, HAJOTH, 3a7]a4i U3 00JaCTH yNpaBICHUs JTUYHBIMA U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIIATH BBIPAKEHUS, YPABHEHMsI, HEPaBEHCTBA M HUX
CUCTEMBI IO YCJIOBUIO 3a/ladM, HUCCJIEN0BaTh IOJYyYEHHOE pEIICHUE U
OLIGHMBATh MPaBAOINOAO0HOCTh PE3yJIbTAaTOB; YMEHHE MOJEITUPOBAThH
peanbHble CUTYallUM Ha SI3bIKE MATEMATUKH; COCTABJISATH BbIpaKCHHUS,
YpaBHEHHUs, HEPaBEHCTBA U MX CHCTEMbl 110 YCJIOBHUIO 3a/ayH,
UCCJIE0BaTh TOCTPOEHHBIE MOJEIM C HCIOJIB30BAaHHMEM armapara

anreOpbl, HHTEPIPETUPOBATh NOTYUESHHBIH pe3yIbTaT

YMeHune onepupoBath MOHATHIMU: cpeiHee apudmeTnyeckoe, Mearana,
HauOoNblllee W  HAWMCHbIIEE 3HA4YCHHs, pa3Max, JUCHEPCHUs,
CTaHJIAPTHOE OTKJIOHEHHWE YHCIOBOrO HAOOpa; yMEHHE W3BJIEKATb,
UHTEPIPETUPOBaTh WH(GOpPMAIIMIO, MPEACTaBICHHYIO B TaOnmuiax, Ha
auarpaMmmax, rpadukax, OTpakKarollyl0 CBOWCTBA PeaTbHBIX MPOIECCOB U
SBIICHUI; TIPEJICTABIIATH HH(POPMALIHIO C TIOMOLIBIO TAaOJIHII U TUATPaMM;
HCCIEN0BATh CTATUCTUYECKUE JaHHBIE, B TOM YHCJIE C IPUMEHEHUEM
rpadUYecKuXx  METONOB U  DIEKTPOHHBIX CPEACTB; TrpaduuecKku
UCCIIEIOBaTh COBMECTHbIE HAOMIOACHHUS C IOMOILBIO JHarpamm

pacccuBaHusd U JIMHEHHOM perpeccuun



YMeHHEe OIepupoBaTh MOHATHAMU: CIyYalHBIA OIBIT M CIIy4aiHOE
COOBITHE, BEPOATHOCTb CIYYalHOIO COOBITHS; YMEHHUE BBIUUCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHHEM TIpaUuyecKUX METOJOB; HPUMEHSIThH
(bopMysBl CIIOKEHUS] M YMHOXEHHUS BEPOSTHOCTEH, (OpMyiy MOIHOM
BEPOATHOCTH, popMmyny bepHymiu, koMOMHaTOpHbIE (hDaKThl U POPMYIIBL;
OLIEHMBATh BEPOSITHOCTH pPEATbHBIX COOBITHI; YMEHHME OIEepUpPOBAThH
MNOHATUAMM: Ciy4ailHass BEJIWYMHA, PACIPEAEICHUE BEPOSITHOCTEM,
MaTEMaTHUYECKOE OKMJAHHWE, OUCHEPCHA M CTaHIAPTHOE OTKIOHEHHE
CllyyailHOH BeNWYMHBI, (QYHKUUMH pacOpeleNeHus ¢ IUIOTHOCTH
PaBHOMEPHOI0, II0KA3aTEJbHOTO W HOPMAaJbHOIO  PpAaCIpPEEICHUN;
YMEHHE MCHOJIb30BaTh CBOMCTBA M3YYEHHBIX pacHpelesIeHud JUIs
peleHusl 3aJay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOABI BBHIOOPOYHBIX HCCIIEOBAHUHM; YMEHHE TPHBOIAUTH MPUMEPHI
NPOSIBJIEHUS 3aKOHA OOJIBIIMX 4YKCEI B HPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHHE ONEPUPOBAThH MOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YHUCIO COYETaHWH, YHCIO IepecTaHOBOK; OumHOM HbloToHa; ymeHHe
MPUMEHATh KOMOMHATOPHBIE (PaKTHl M PACCYKICHHS IS PEIICHHS 3a]1a4;
OLICHUBATh BEPOATHOCTH pEaJbHBIX COOBITHIA; COCTaBJIATh

BEPOSTHOCTHYIO MOJIEIb U HHTEPIIPETUPOBATH NOJIYUCHHBINA PE3YJIbTAT

YMeHHe OmnepupoBaTh IOHATHUSAMHU: TOYKA, IIpsAMas, IIJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIJA, IUIOCKUHA YOl
JIBYTPAHHBI yroJ, TPEXIPAHHBIA Yroj, CKPELIMBAIOIIHMECS IIPSIMBIE,
MapaJUIEIbHOCTh U MEPIEHIUKYIAPHOCTD NPSAMBIX U IUIOCKOCTEH, yroil
MEXIYy MNPSMBIMH, YIrOJI MEXKAY IPSIMOM M IUIOCKOCTBIO, YIOJI MEXKIY
IUIOCKOCTSIMH, PACCTOSHHE OT TOYKH A0 IUIOCKOCTH, PACCTOSHHUE MEXIY
MIPSAMBIMH, PACCTOSIHUE MEXY IUIOCKOCTAMM; YMEHUE HUCIIOIb30BATh IIPH
pelIeHUH 3aJau U3yueHHbIE (PAKTHI MU TEOpPEeMbl IUIAHUMETPUHU; YMEHHE
OLIEHMBATh pa3Mepbl OOBEKTOB OKPYKAIOUIETO MHpa; CTPOUTH
MaTEMaTUYECKHE MOJEIM C IOMOIUBIO TI'E€OMETPUYECKHX IOHATUH H

BCJIMYHH, PCIIATh CBA3aHHBIC C HUMU NPAKTHUYCCKUC 3aa4n

10

YMeHue onepupoBaTh MOHATHSAMU: TUIOMAAb (GUTYpBI, 00BEM (UTYPHI,
MHOTOTPaHHHK, MPAaBHJIbHBIH MHOTOTPAHHUK, CEYCHHE MHOTOTPaHHHKA,
KyO, Tmapajuienienunena, Npu3Ma, NUpaMmuia, (Gurypa u MOBEPXHOCTH
BpallleHHs, MWIHHIpP, KOHYC, map, cdepa, miomaas chepbl, TIomanb
MOBEPXHOCTH THUPAMUIBI, MPHU3MBI, KOHYycCa, IIWIMHIpPA, 00BEM KyOa,

MIPSAMOYTOJIBHOTO TNapaJlIeenuneaa, MUPAMUABI, MPU3MbI, LHIWHIPA,




KOHYycCa, I1apa, pa3BEpTKa MOBEPXHOCTH, CEYCHHUSI KOHycCa W IMIMHJpA,
napajulellbHble OCH WM OCHOBaHMIO, CEYEHHE Iapa, IUIOCKOCTb,
Kacatomascss cdepbl, IWIMHAPA, KOHYCa; YMEHHE CTPOMTH CEUYCHHE
MHOTOTpaHHMKA, U300pakaTh MHOTOTPAaHHUKH, (GUTYpBl U MMOBEPXHOCTU
BPAIICHHS, UX CEUYCHUS, B TOM YHUCIIE C TIOMOIIBIO SJIEKTPOHHBIX CPEICTB;
yYMEHHE NPUMEHSATh CBOMCTBA T€OMETPUYECKUX (DUTYP, CAMOCTOSTEIHHO
(bopMyIHpOBaThH OMpPEICIICHUS] U3Y9aeMbIX (DUTYp, BBIABUTaTh THIIOTE3HI
O CBOWCTBAaxX M NPU3HAKaX T'€OMETPUUYECKUX (UTYp, OOOCHOBBIBATH HIIH
OlpoBepraTh MX; YMEHHE MPOBOIUTH Kiaccupukanuio Guryp mo
pa3IMYHbIM TPU3HAKaM, BBIMOJIHATH HEOOXOIUMBIE [OIMOJHUTEIbHbIE

MOCTPOCHHUSI

11

12

13

YMeHue omnepupoBaTh TOHSATHSIMM: JBH)KEHHE B IPOCTPAHCTBE,
napajuieNIbHbI MEPeHOC, CUMMETPHs Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue 10a00us, NOAOOHbIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHbIE U MOJOOHBIE (PUTYpHI, B TOM YHCJE B MPHPOJE,
UCKYCCTBE, apXWUTEKTyp€; HCIOJb30BaTh I'€OMETPUYECKUE OTHOILCHUS
IpU PpELICHUU 3a/ady; HaXOAWUTh TEOMETPUYECKHE BEJIWYMHBI (AJIUHA,
yroj, IUIOIAAb, OOBEM) MpH pELICHUH 3a1ad M3 APYTruX Y4eOHBIX
IPEIMETOB U U3 PeaJbHOM JKU3HU; YMEHHE BBIUUCIIATH T€OMETPUUYECKHE
BEJIMYMHBI (AJMHA, YTOJ, IUIOWa]b, OOBEM, IUIOIAAb MOBEPXHOCTH),
UCMONb3ysl H3y4eHHble (DOpPMyJBl M METOABI, B TOM YHCIE: ILUIOMIAMb
MOBEPXHOCTU MHUPAMHIBI, TIPU3MBI, KOHYCA, IIWIMHAPA, IUIOMAAb chepsl;
00bEM Ky0a, MpSIMOYTOJILHOTO MapajuieNienuIesia, MUpaMU/Ibl, MPU3MBI,
IWINHIpPA, KOHYCa, Iapa; YMEHHE HAXOIUTh OTHOIIEHHE OO0BEMOB

MoTI00HBIX (puryp

YMeHue onepupoBaTh NOHATUSIMU: NPSAMOYTOJIbHAS CUCTEMa KOOPAMHAT,
BEKTOp, KOOPJAMHATHl TOYKH, KOOPJAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOM3BEJICHUE BEKTOpPA HAa YHCJIO, Pa3JIOKEHHUE BEKTopa Mo Oas3ucy,
CKaJIIpHOE TPOU3BEJCHUE, BEKTOPHOE MPOU3ZBEACHUE, YTON MEXKIY
BEKTOPAaMH; YMEHHE HCIOJI30BaTh BEKTOPHBIA M KOOPIWHATHBIN METOJ
JUISL PEIICHUS TEOMETPUUYECKHX 3aJad M 3a1ad JPYruxX y4eOHBIX
MPEeIMETOB

YMeHue BbIOMpATh TOAXOMSAIIMA METOA JUIsl PEIICHHS 3aJauu;
MOHUMAHUWE 3HAYUMOCTH MAaTeMaTUKU B HW3YYEHUU TMPUPOJHBIX U
OOIIIECTBEHHBIX  TPOIIECCOB W  SIBICHUH; YMEHHE paclO3HaBaTh

MMPOABJICHUC 3daKOHOB MATCMATHUKHW B HNCKYCCTBC, YMCHUC IIPUBOIAUTH



IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUA POCCHUMCKOM M  MHPOBOU

MaTeMaTUYECKON HAyKH



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

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAaHUS

Kon
1 Yucna v BIYHCIICHUS
11 Hatypasnbnble u nensie uncina. [Ipu3naku JeuMOCTH LEbIX Ynce
1 Pammonaneubie  uucina. OOBIKHOBEHHBIE W JIECATUYHBIE JPOOH, TMPOIICHTHI,
' OecKOHEYHbIE IEPUOINUECKHE IPOooH
13 ApudmeTrdeckuii KOpeHb HaTypajdbHOW cTeneHu. JlelcTBUs ¢ apuMeTHUeCKUMU
' KOPHSIMH HATypaJIbHON CTEIICHU
14 Crenens ¢ 1ienbIM nokaszateneM. CTeneHp ¢ paluoHaIbHBIM MoKa3aTeneM. CBoHCTBa
' CTETIeHH
15 CuHyCc, KOCHMHYC W TaHI€HC YHUCIIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' APKTAHTEHC YHCIOBOTO apryMEeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HATYpalbHbIE JOrapu(MbI
JeiictButenpHbie  uyucia. ApUPMETHYECKHE OINEepalud C JICHCTBUTEIHHBIMU
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 YPAaBHEHHS
2.2 HppanuroHanbHbIe ypaBHEHHS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [oxa3zaTenbHBIE U JOTapUPMHUUECKUE YPaBHEHHUS
2.5 L{ensie u 1poOHO-palMOHATBHBIC HEPABEHCTBA
2.6 WppannonansHble 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 MaTpULbl



OyHKIUH U TpaPUKH

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

3 ¢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
33 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 ¢yHkumi. CpoiicTBa  (QyHKUHUH,
' HETPEePBIBHBIX Ha OTPE3Ke
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHHM ITOCIEN0BATEIFHOCTEN
3.8 Apudmernueckas u reomeTpudeckas nporpeccur. @opmyia ClI0XXHbIX MPOLIEHTOB
4 Hauana maTemMaTHueckoro aHaimsa
4.1 [IpousBonnas ¢pyukuu. [IponsBoiHbIe 371€MEHTAPHBIX (YHKIIHMA
[Ipumenenne mNPOU3BOAHOM K MCCIENOBaHHIO (YHKIMH HAa MOHOTOHHOCTh U
4.2 skcTpeMyMbl. HaxoxneHne HanOoNbIIero 1 HaMMEHbIIEro 3HaYeHUs (YHKLIHMU Ha
OTpe3Ke
4.3 [TepBoobpa3nas. MaTerpan
5 MHoskecTBa U JIOTUKA
5.1 MHoxecTBO, onepanuu HaJ MHOKecTBaMu. J{uarpammel Ditiepa — Benna
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 BpalICHUS



7.5 Koopaunatsl 1 BEKTOpBI
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