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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 0a3o0BOM
ypoBHE oOOyueHusi — 00meo0pa3oBaTenbHOe U OOLIEKYJIbTYpPHOE pa3BHTHE
oOydaromuxcst  4yepe3  oOecriedeHHe  BO3MOXKHOCTHM  NpUOOpeTeHus |
WCIIOJB30BaHUs CUCTEMATHYECKUX TI'E€OMETPUYECKMX 3HAHUM M JCUCTBH,
CHeLM(PUUHBIX T€OMETPUH, BOBMOKHOCTH YCHEIIHOr0 MPOJOJIKEHHsI 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 00miero oopaszoBanus. Takum oOpa3oM, oOydaromiyuecs: 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 JajibHEHIIEM 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 (opMupoBaHHE TMpPEACTAaBICHUS O TEOMETPUU KaK YacTh MHPOBOM

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 OKPYKAIOIEro 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 (QopmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMU TOHATHSIMU 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 COIEPKaHUEM;

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



e (opmupoBaHue (GyHKIIMOHATBHOMN rPaMOTHOCTH, pEeNeBaHTHOU
F€OMETPUU: YMEHHE pPaclo3HaBaTh IMPOSBICHUS TEOMETPUUYECKHUX
MOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEW B peaJbHBIX 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 i pelieHus] NPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MOJTYYEHHBIE PE3YJIbTATHI.

OTIMYUTETHFHON OCOOEHHOCTHIO MPOTPAMMBI SIBJISIETCSI BKIIFOUEHHE B KYPC
CTEPEOMETPUM B HAYaJle €ro MU3y4YeHHs 3a7ay, pElIaeMblX HAa YPOBHE
WHTYWUTUBHOTO MO3HAHUSA, U ONPEACIEHHBIM 00pa3oM OpraHU30BaHHas padoTa HaJl
HUMH, YTO CIIOCOOCTBYIOT PAa3BUTHIO JIOTHYECKOTO M TPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAaHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JJbHEUIIIEMY U3YyUYEHUIO MTPEIMETA.

[Ipennourenue oTaaéTcsl HArIsAIHO-KOHCTPYKTUBHOMY METOAY 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
CO3JaHME€  TPOCTPAHCTBEHHBIX O0pa3oB M  3a7a4y 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 cozepikaTelibHble 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 O0IIero 00pa3oBaHMs.

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 u3yuenne 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 NpsSMOu
MEPIIEHANKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YTOJ MEXKAY MPSIMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YIOJ, JIMHEWHBIM yroJl  JBYTPAHHOTO  yIJia.
[leprieHAUKYISp ¥ HAKJIOHHBIE: PACCTOSTHUE OT TOYKH 10 TJIOCKOCTH, PACCTOSTHUE
OT MNpSAMOM 10  IUIOCKOCTH,  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-yroyibHas
Mpu3Ma; rpaHd U OCHOBAHUS MPU3MBbI;, IIpsiMas U HAaKJIOHHAsS 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. OJIEMEHTbl TMpu3Mbl W nupamuiabl. [IpaBuiibHBIE
MHOTOIPaHHUKHU: TOHSATHE NPABWIBHOIO MHOIOTPAHHUWKA; MPABUJIbHAS IMPU3MA U
IpaBUWIbHAS IHUPAMUJA; [PaBWIbHAs TPEYTOJbHAsA NUPAMUIA W IPABUIIBHBIN
teTpadp; KyO. IlpencraBieHne o mpaBUIIBHBIX MHOTOTPAHHUKAX: OKTasp,
noaekadap u ukocadap. CeueHns Npu3Mbl U TAPAMHUIBI.

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



BbluncneHue 3J€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AuaroHaiu, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOJTHOW TMOBEPXHOCTH TPSIMOM TMPU3MBI,
IJIOMAJh OCHOBAaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTH NPSIMOM MPHU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH UM TOBEPXHOCTH MPaBUIBLHOW MUpaMUJIbI,
TeopeMa O Iulomanu yceuéHHoul mnupamuabl. [lonstue o0 o0béme. OO0BEM
MUPAMU/JIbI, TPU3MBL.

[logoOuble Tena B mpocTpaHcTBE. COOTHONICHUS MEXKIY IUIOAIIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJL.

11 KJIACC

Tena Bpamenust

[nnuHapuyeckas IIOBEPXHOCTB, oOpasyroiue IUJIMHIPUYIECKON
MOBEPXHOCTH, OCh UWJIWHAPUYECKON TMOBEpXHOCTU. [lunuHap: ocHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasymolias W OChb, IUIONIAJb OOKOBOM H TOJHOMN
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 1 BhICOTa; OCHOBaHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IJIOMIAIb MMOBEPXHOCTU CRephl.
B3aumHoe pacnosnoxxeHue chepbl U MIOCKOCTH; KacaTellbHas MJIOCKOCTh K cdepe;
IJI01aAb CHEpHI.

N300paskeHne Ten BpalleHus Ha IIIOCKOCTH. Pa3BépTka muiInHapa U KOHYyCA.

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

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
NpsSIMOYTOJILHOTO Tapajuienenunena u ciueactsus u3 He€. OO0bEM HUIMHApA,
konyca. O0BEM 1mapa u miomaas chepsl.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXAY TUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU MTOJOOHBIX TE.

Ceuenusi nwinHApa (OapaJUyieIbHO M MEPIEHIUKYJSIPHO OCH), CEYEHUS
KOHyca (mapajuleIlbHOE OCHOBAHUIO U NPOXOASIIEE 4Yepe3 BEPIIUHY), CECUCHUS
niapa.

BekTopbl 1 KOOPANHATHI B MPOCTPAHCTBE

BekTop Ha miockocTu U B mpocTpaHcTBe. CloKeHUE U BEIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. Pa3noxkeHne BeKTopa Mo TpéM HEKOMILIAHAPHBIM
BekTopaM. IIpaBwio mapamienenunena. Pemienuwe 3agay, CBS3aHHBIX €
IIPUMEHCHUEM TPaBUJI JEUCTBUU C BekTopamu. [IpssMoyrosibHas cucrema



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



INJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUSI TMPOrPaMMbl y4eOHOTO TpeameTa
«MareMaTruka» XapakTepu3yrTCs:

I'paxxnanckoe BocniuTanue:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKONU MO3UIIMKU 00YUaIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOTO WI€HAa POCCHUUCKOr0 OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYCCKHX OCHOBax (DYHKIIMOHHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBJICHUH,
MporeAyp TpaxiaaHCKoro ooOmecTBa (BBIOOPBI, OMPOCH W Tp.), YMEHUEM
B3aUMOJICICTBOBATh C COIMAIbHBIMA MHCTUTYTAMH B COOTBETCTBUHU C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

ITaTpuoTn4yeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpakTIaHCKON UJICHTUYHOCTH, YBOKCHUS K
MPOLLIOMY U HAaCTOSIIIEMY POCCUMCKON MaT€MaTHKH, IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUUCKONM MAaTE€MaTUUYECKOM IIKOJIbI,
K HCIOJIb30BAaHUIO ATUX JOCTIKCHUN B JPYTrUX HayKaxX, TEXHOJOTUAX, cdepax
AKOHOMMKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

OCO3HAaHHEM JTyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapo/Ja;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUs, DATHUYECKOTO  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKH U JIEATEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIUIHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUHMBOTO OYIyIIETO.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKIIOYAs 3CTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj1ady, peLIeHn, paccyX ICHUN;
BOCHPUUMUYHUBOCTBIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMuyHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATH MaTeMaTHYEeCKUE 3HAHUS B
HWHTEpecax 370poBOro u 6e3omacHoro odpasa »K1W3HH, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JI0POBbBIO (3/10pOBOE€ TMHUTAaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATUN U

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

Tpynosoe BocnuTranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM IIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
paznuuyHbiM  chepaMm  TPOPECCHOHATIBHONW  ACSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP
Oynymel mnpodeccnrn W peaau3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



FOTOBHOCTHIO U  CIOCOOHOCTBIO K  MaTeMaTUYeCKOMY OOpa3oBaHUIO W
caM000pa30BaHUI0 Ha TPOTSHKEHUH BCEW JKU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKHX 3aJ1a4 MAaTEMATUIECKON HAIIPABICHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYECKON KyJIbTyphl, IMOHUMAHHUEM BIUSHUS
COIMAITEHO-?)KOHOMHYECKHUX TIPOIECCOB HA COCTOSHUE MPUPOTHON M COIMATHLHOM
Cpelbl, OCO3HaHWEM TJIO0ATBFHOTO XapakTepa OSKOJOTHUYECKHX MpoOseMm;
OpHEHTallell Ha TMPUMEHCHHE MaTeMAaTHYeCKUX 3HAHWKM JIs perieHus 3aaad B
00JaCTH OKpYKarollell cpepl, IUTAHUPOBAHUS TMOCTYNKOB M OIEHKH UX
BO3MOYHBIX MOCJIEJICTBUM JIJIs1 OKPYKAIOILIEH Cpeibl.

LleHHOCTH HAYYHOT0 IO3HAHMSI:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKH W  OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUEM
MaTEeMaTUYeCKOM HayKH Kak cdepbl YeJIOBEUYECKOW MAesITeIbHOCTH, 3TamoB €€
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.

METAIIPEIMETHBIE PE3YJIBTATHI

MeTanpeMeTHbIC Pe3yJIbTaThl OCBOCHHS IMPOTPAMMBI YUEOHOTO IMpeaMeTa
«MaremaTuka XapaKTEPHU3yIOTCS OBJIaJICHUEM YHUBEPCATHHBIMH
NO3HABAMENbHBIMU  OCUCMBUAMU,  YHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHLIMU OetCMBUSMU.

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

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

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX U YTBEPKIACHUSIX,



npeaiaraTh  KPUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTHUBOPEUHNIL;

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

e TPOBOJUTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBA MaTEeMaTHYECKUX
YTBEPKJICHHUH (TPSMBIE U OT MPOTUBHOTO), BBICTPAUBATH apTyMEHTAIIHIO,
MPUBOJNTH TPUMEPHI M KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJIBI;

e BBIOMpaTh CHOCOO pelieHus y4eOHOM 3amayu (CpaBHHBATh HECKOJIBKO
BapUAHTOB pElIeHUs, BbIOMpaTh HauOoyiee NOAXOASIIUNA C YYETOM
CaMOCTOSATEILHO BBIICJICHHBIX KPUTESPHUEB).

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 (POPMYJIUPOBATH 0OOOIEHHS U BBIBOJBI IO pe3yJibTaTaM
MPOBEAEHHOTO HAOIOICHUS, WUCCIEIOBAaHUS, OICHUBATH JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIIEHUI;

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

Pa6ora ¢ undpopmanmeii:

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

e BBIOMpaTh HWH(POpPMAIMIO W3  HWCTOYHHUKOB  PA3jIUYHBIX  THUIIOB,
aHAMM3UPOBAaTh, CHCTEMATH3UPOBATh M MHTEPIIPETHUPOBATH WH(OpMAITHIO
Pa3TUYIHBIX BUIOB M (OPM MPEACTABICHHS;

e CTPYKTypHUpOBaTh WH(MOPMAIUIO, IPEACTABIATh €€ B Pa3INYHBIX (opmax,
WJLTIOCTPUPOBATH Tpaduuecky;

e OIICHUBATH HaJEKHOCTD uHpopMauu o CaMOCTOSATEILHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.

2)  VHusepcanvhvle KOMMYHUKAMUGHbBlE  Oelicmeus,  00ecneuusam

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
XOJy pellieHus 3a]jaul, KOMMEHTUPOBATh ITOJIyYEHHbIN pe3yibTar;

B X0JI€ 00CYKeHUS 3a7aBaTh BOIPOCHI 110 CYIIECTBY O0CYKIAEMON TEMBI,
poOJIeMBI, pelIaeMoi 3aJ1auM, BbICKa3bIBATh MU, HAIICJICHHBIE HA MIOUCK
pELIEHMs; COIMOCTaBISATh CBOM CYXIECHHUS C CYXICHHSIMHU JPYTHX
YYaCTHUKOB AHAaliora, OOHapyXUBaTh Pa3iMyMe U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOH Gopme popMyIupoBaTh pa3HOIJIacusi, CBOU BO3PAKEHHUS;
OPEACTaBIATh  PE3yJbTaThl  pEIIeHHs  3aJadud,  IKCIEPUMEHTA,
UCCJEIOBAHMS,  IPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (popmar
BBICTYIUICHHS C yUETOM 3a/1a4 MPE3eHTAMU 1 OCOOEHHOCTEN ayIuTOPUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W HCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM W
WHIUBUYyJIBHOW paOOThI IPU PENICHUH YUEeOHBIX 3aJ1a4; TPUHUMATh IIETh
COBMECTHOUW JCSATEIHHOCTH, TIUIAHUPOBATH OPTaHHU3AIUI0 COBMECTHOM
paboThI, pactpeAesisaTh BUAbI pad0T, JOTOBAPUBATHCSA, 00CYKIATh IPOIECC
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 MO KPUTEPHSIM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvuvie  pecynamuenvie  Oelicmeusl, obecneuusarom

Gopmuposanue cMbICI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

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

CaMOKOHTPOJIBb:

BJIaJICTh HAaBBIKAMHM [IO3HABATEJILHOM peduiekcuM Kak OCO3HAHUS
COBEPIIAEMBIX JEHMCTBUM M 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, JAaHHBIX, HAMJICHHBIX OITMOOK, BBISBICHHBIX TPYTHOCTEH;



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

INPEAMETHBIE PE3YJIBTATBI
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.

KnaccuguuupoBaTh B3aUMHOE pacIOIOKEHHUE 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'PDAHHHMK, BBIIYKJIBI M HEBBITYKJIBIN
MHOTOI'PaHHHUK, JIEMEHTbI MHOTOTPaHHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

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

KnaccupumupoBat ~ MHOTOTpaHHHMKH,  BBIOMpas ~ OCHOBaHHS  AJiA
KJacCUpUKaluuy (BBINYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHUKH; TMpPaBUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE IPU3MBbI, TIApaJICIIETIUIIE bI).

OnepupoBaTh NOHATUAMU: CEKyLIas IJIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.

OOBSICHATH NPUHLIMUIIBI TOCTPOEHUS CEYEHUH, UCTIOJIb3YS METOJ] CJIEIOB.

Crpoutrh ceyeHUsT MHOTOIPAaHHHUKOB METOJOM  CJIEAOB, BBIIOJHATH
(BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ
CBEPXY, COOKY, CHH3Y.

PemaTe 3a1aun Ha HAXOXAEHUE T€OMETPUUYECKUX BEJIMYUH 10 00paslam Uiu
QITOPUTMAM, TPHUMEHSSI W3BECTHbIE AHANIMTUYECKHE METOJbl MPHU PELICHUU
CTAaHJAPTHBIX MAaTEMAaTHYECKUX 3a/1a4 HA BBIYMCIICHUE PACCTOSHUN 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, NPUMEHSS W3BECTHBIC AHAIUTHYECKHE METOABl IPU PELICHUU
CTaHJAPTHBIX MaTeMaTMYECKUX 3aJad Ha BBIYMCICHHE YIJIOB  MEXIY
CKPELIMBAIOIUMHACA MPAMBIMH, MEXKIYy NPSIMOA M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IByTPAHHBIX YTJIOB.



Boruncisat 00bEMBI U TIIOLIAAM TOBEPXHOCTEH MHOTI'OTPAHHUKOB (TpHU3Ma,
nupamMuga) ¢ TOpuMeHeHueM (GOpMYyJ; BBIUHCISATH COOTHOIICHHUS MEXIY
IUIOMIA/IIMU TTOBEPXHOCTEH, 00bEMAMHU MTOJ00HBIX MHOTOIPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HH(DOpMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypax, MPEICTABICHHYIO Ha YepTexax U
pUCYHKaXx.

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

[IpumeHAT, OpocTEHIIME MPOTPAMMHBIE  CPEICTBA M AJIECKTPOHHO-
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 pPEAbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOMCKA PELICHUS
MaTEeMaTU4YeCKu CQPOPMYIMPOBAHHON MPOOJIEMbI, MOJICIUPOBATH pEalbHbIC
CUTyallud Ha S3bIKE TIEOMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BAaHUEM I€OMETPUUYECKUX MTOHATUHI U TEOpeM, amnmnapara ajareopbl; pemarhb
IIPAKTUYECKUE 3a7]a41, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OnepupoBaTh MNOHATHSIMH: LUIUHIPUYECKAs TMOBEPXHOCTh, OOpa3yroliue
WIMHIPUYECKON  TMOBEPXHOCTH;  IIWJIMHADP;,  KOHUYECKass  IMOBEPXHOCTH,
o0pa3yrolre KOHMIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKkasi HOBEpPXHOCTb.

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

OOBSICHATH CIOCOOBI MOTYYEHHUS TE BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacronoxeHue chepsl U MIOCKOCTH.

OnepupoBath MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHME CETMEHTA, BBHICOTA
CEerMEHTA; 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, BIIMCAaHHBIH B chepy W
ONMCaHHBIA OKOJO cdepbl; cdepa, BONHCAHHAS B MHOTOTPAHHUK WIH TeEIO
BpaIcHUs.

BbuucnsTh COOTHOLIEHUS MEXIYy IUIOIAISIMH MOBEPXHOCTEH M 0ObEMaMu
MOTO0HBIX TE.



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

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

W3BnekaTh, HHTEPNPETUPOBATHL U MPEOOpPa30BbIBATH HHMPOpPMAIMIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypax, 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, PaCKIaJblBaTh BEKTOpP IO JIByM
HEKOJUIMHEAPHBIM BEKTOpPaM.

3azaBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpuMensaTy reoMerpuueckue ¢akThl IS PEHIeHUs] CTePEeOMETPUUYECKHUX
3aa4, MPEANoJararouux HECKOJIbKO IIAroB PEIICHUs, €CJIA YCIOBUS PUMEHEHUS
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 Wid aaropuTMaM, IpUMEHss
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 MPOSIBIICHUE 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, MCCIEI0BATh MOCTPOCHHBIE MOJEIH C
MCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, allliapara anreopsl; penaTh
MPAKTUYECKHUE 33/1a4H, CBA3aHHBIC C HAXO0XKICHUEM T€OMETPUUECCKUX BEIIMYHH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
HaumenoBanue paznena  [KonuuecTBo OcHOBHOE coJIepKaHne OcCHOBHBIE BUJIbI I€ITEIHOCTH
(Temnl) Kypca 4acoB oOyyJarouuxcs
BBeneHue B cTepeoMeTpHUIO 10 OCHOBHBIE MOHATHS CTEPEOMETPHUU: AKTYaJIu3upoBaTh (HaKkThl

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

3HAKOMCTBO C MHOTOTpaHHUKAMH,
n300paxxeHre MHOTOTPaHHUKOB

Ha PUCYHKaX, Ha POEKIIMOHHBIX
yeprexkax. HauanpHble cBeeHUS

0 KyOe U mupamMujie, uX pa3BepTKu

u Mozenu. Ce4eHnss MHOTOTPaHHHUKOB.
[Tonsatue 00 akCHOMaTHYECKOM
MIOCTPOCHUU CTEPEOMETPHUH: AaKCHOMBI
CTEPEOMETPHUH U CIICJICTBUS U3 HAX

U METO/Ibl TUIAHUMETPHH,
peJIeBaHTHBIE TEME.

Hoay4yaTs npeacraBieHus

O MPOCTPAHCTBEHHBIX

durypax, pazouparpb

MPOCTEUIITNE MTPaBUIIa U300PAKESHHUS
ATUX GUryp.

HN300pamxaTh NpamMyo U MIOCKOCTh
Ha PUCYHKE.

PacnozHaBaTh MHOTOIpaHHUKY,
nupamuy, Ky0, Ha3bIBaTh UX
DJIEMEHTHI.

JlesaTh pUCyHOK KyOa, MUpaMu/ibl,
HaxOJUTh OMHUOKU B HEBEPHBIX
HU300pKECHUSIX.

3HAKOMHUTBLCA C CCUCHUIMMU,
C METOAOM CJICOO0B, UCIIOJIb30BATh

I IIOCTPOCHUA CCUCHUA MCTO
CJICAOB, KPATKO 3allMChIBATDh IIaru
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MOCTPOCHUS CCUCHUSI.
Pacno3naBath BUJI ceueHUs

Y OTHOUIEHUH, B KOTOPBIX CEYEHUE
nenuT pedpa ky0a, HaXOIUTh ILJIOIIAIb
CCUCHHSI.

Ucnoab3oBath nogodue

MIPY PEIICHUH 33714 Ha IIOCTPOSHUE
CCUYCHUM.

3HAKOMHUTBCSI C AKCHOMATHIECKUM
MOCTPOEHUEM CTEPEOMETPHH,

C aKCHOMaMH CTEPEOMETPHH

U CJICJICTBUSIMHU U3 HUX.
NimocTpupoBaTh aKCUOMBI
PUCYHKaMHU U TIPUMEPAMHU

U3 OKpYKaroller 00CTaHOBKHU

[IpsiMble U TUIIOCKOCTH

B IIPOCTPAHCTBE.
[TapajuienbHOCTD NPSAMBIX
Y IIOCKOCTEN

12

B3auMHOe pacnosnoxenue npsmbIx
B IIPOCTPAHCTBE: MEPECEKAIOIINECH,
MApAJUIEIIBbHBIC U CKPEIMBAIOIIAECS
psIMBIE.

[TapannenpHOCTh NPSMBIX

Y TJIOCKOCTEU B IIPOCTPAHCTBE:
MapaJuIeIbHBIE TTPSAMBIC

B IPOCTPAHCTBE; NapalIeIbHOCTh
TpeX MPSAMBIX; NapaIEILHOCTD
MPSIMOU U TTTOCKOCTH. Y TJIbI

AKTYaTu3upoBaTh (HaKThl K METOJIBI
TUTAHUMETPHH, PEIICBAHTHBIC TEME,
MIPOBOJIUTH AHAJIOTHH.

IlepeuncasiTb BO3MOXKHBIE CTOCOOBI
PaCTOIOKCHUS ABYX MPSIMBIX

B POCTPAHCTBE, MILTIOCTPUPOBATH UX
Ha TIpUMEpax.

JdaBaTh onpenesenue
CKPEIIUBAIOIIUXCS MIPSMBIX,
dbopMyIUpOBaTh MPU3HAK
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C COHAPaBJICHHBIMUA CTOPOHAMH; YT OJI
MEXKIY MPSIMBIMUA B TIPOCTPAHCTBE.
[TapannenbHOCTH TIIIOCKOCTEM:
napajjiebHbIC TIIIOCKOCTH; CBOMCTBA
napaiyIeIbHbIX IJIOCKOCTEH.
[Ipocrelimme npoCTpaHCTBEHHbBIE
burypsl Ha IJIOCKOCTH: TETpa’daAp, KyO,
napajieIenune1; MoCTPOCHUE
CEUCHUIM

CKPEIIMBAIOIINXCA IPSIMBIX
Y IPUMEHSTH €r0 IPH PEIICHUN
3a1a4.

Pacno3naBath npusmy, Ha3bIBaTh €€
DIIEMEHTBI.

CTpoutb ceueHus IPU3MBbI

Ha FOTOBBIX YEPTEXKAX.
IlepedyuncasiTb BO3MOXKHBIE CLIOCOOBI
B3aMMHOTI'0 PACIIOJIOKEHUS IIPAMOU
Y IIJIOCKOCTHU B IPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOLIUE
IIPUMEPBI U3 PEaNbHON KU3HMU.
/laBaTh onpejaeieHue
[apAJUIEIILHOCTH IIPSIMOU

Y TUIOCKOCTH.

DopMyJIMPOBATH NPU3HAK
MapaJuIEIbHOCTH MPSAMOU

Y IUNIOCKOCTH, YTBEPKIECHHE O ITPAMOU
IIepeCeyYeHs IBYX IIJIOCKOCTEN,
IIPOXOAIIMX Yepe3 NapajlIelIbHbIC
IpsIMBIE.

PemaTh npakTudeckue 3a1auun

HA IIOCTPOCHUE CEYEHU I
MHOT'OTPAHHUKA.

OO0BICHATH CITy4an B3aUMHOTO
PAaCTIOJIOKEHUS TITIOCKOCTEM.
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JlaBaTh onpeaeseHHe MapasieabHbIX
IJIOCKOCTEN; MPUBOJUTH TPUMEPDI
W3 PEATBHOM )KU3HU U OKPYIKAIOIIEN
00CTaHOBKH, WJUTIOCTPUPYIOIIKE
MapajuieNIbHOCTh MIOCKOCTEM.
Hcnoab3oBaTh NpU3HAK
NapajuieIbHOCTH JIBYX IIOCKOCTEM,
CBOMCTBA NIapaJUICIIbHBIX INTIOCKOCTEN
MIPY PELICHUU 3a7a4 Ha ITOCTPOCHHUE.
OO0BSACHATH, YTO HA3BIBACTCS
MapaJJICIbHBIM TPOEKTUPOBAHUEM

Y KaK BBIIIOJIHAETCA IPOCKTUPOBAHUE
¢buryp Ha TIOCKOCTb.

N300paxaTh B napaieabHOU
MPOECKLINH Pa3INYHbIC
reoMeTpudeckue GUrypsl.
MopeaupoBaTh pealibHbIE CUTY AN
Ha SI3bIKE TEOMETPUH, UCCIET0BATH
MMOCTPOEHHBIE MOJEIHU

C MCTOJIb30BAaHUEM F€OMETPUUECKHUX
TIOHSITUU.

HUcnoab30BaTh py pelIeHUH 33144
Ha IIOCTPOCHUE CEUCHUH TTOHSITHE
MapaJyICIIbHOCTH, ITPU3HAKU

Y CBOMCTBA MapajlieIbHBIX MTPSIMBIX
Ha IJIOCKOCTH
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[leprieHUKYISIPHOCTD MPSIMBIX
U TUIOCKOCTEN

12

[lepneHIUKYIAPHOCTH NPSIMOU

Y TIOCKOCTH: MIEPIECHIUKYIISIPHbBIC
IIPSIMBIE B IPOCTPAHCTBE, MPSIMbIE
napayieIbHbIEC U EPIEHIUKYISIPHBIE
K IUIOCKOCTH, IPU3HAK
MEPIEHANKYIISIPHOCTH MPAMOMN

Y TJIOCKOCTH, TEOPEMA O MPSIMOM
MEPIEHANKYIISIPHON TIIIOCKOCTH
[lepieHAMKYASP U HAKIIOHHBIE:
pacCTOsSIHUE OT TOYKHU JI0 TIIOCKOCTH,
PacCTOSIHUE OT MPSMOU 0 INIOCKOCTH

AKTYaTu3upoBaTh (HaKThl K METOJIBI
IJIAHUMETPHUH, PEIIEBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUU.

OO0BbSICHATDH, KAKOH YroJl Ha3bIBAECTCS
YIJIOM MEXK]y IIePECEKAOIIUMUCS
MPSAMBIMH, CKPEIINBAIOIIUMUCS
MPSIMBIMH B IIPOCTPAHCTBE.

JlaBaThb onpenesienune
MEPIEHINKYJISIPHBIX TPSIMBIX

Y IIPSAMOW, IEPIEHAUKYJIIIPHON

K IUIOCKOCTH.

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

IIpuBOAUTH NPUMEPBI U3 PEAUTLHOU
YKU3HH U OKpYKaromel 00CTaHOBKH,
WJUTFOCTPUPYIOLINE
MEPIEHIUKYJISIPHOCTD MPSAMBIX

B IIPOCTPAHCTBE

Y IEPIEHIUKYISIPHOCTD TPSIMOM

K TJIOCKOCTH.

DopMyJIMPOBATH PU3HAK
MEPIEHAUKYJISIPHOCTH MPAMOMN

Y TJIOCKOCTH, IIPUMEHSTH €r0 Ha
MIPaKTUKE: OOBSICHSIThH
MIePIIeHIUKYJISIPHOCTH pebpa Kyba

Y IMaroHaliv €ro TpaHu, KOTopas ero
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HE COJICPKUT, HAXOJIUTh JIJIMHY
JaroHaiau Kyoa.

BbI4HCIATH BEICOTY IPABUIILHOMN
TPEYroJIbHOM U MPABUIILHOU
YETBIPEXYTOJIBHOU MUPAMU/I I10
JUTUHAM pedep.

PemiaTp 3a1a4un Ha BBIUKUCIICHUS,
CBSI3aHHBIE C IEPIEHIUKYISPHOCTHIO
MPSIMOU U TUTOCKOCTH,

C CTOJIb30BAaHUEM MPU PELICHUU
TUTAHUMETPUUECKUX (PaKTOB

Y METOJIOB.

OO0OBACHATD, UTO HA3BIBAIOT
MEPIIEHAUKYJISIPOM U HAKJIOHHOU

13 TOYKH K IUIOCKOCTH; ITPOEKIIMEN
HAKJIOHHOUW Ha IJIOCKOCTb.
OO0BSACHATH, YTO HA3BIBACTCS
PACCTOSIHUEM: OT TOUKH JI0 IUIOCKOCTH;
MEXK/1y NapajuIeIbHbIMU INTIOCKOCTSIMU;
MEXKY NPSIMOM U MapAJUICIIBHON el
IJIOCKOCTBIO; MEXKTY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.
Haxoaurthb 311 paccTossHUS

B IIPOCTHIX Cydasix B KyOe,
MAPAMUJIE, IPU3ME.

MoaeanpoBaThb peaibHbIE CUTYALUU
Ha SI3bIKE€ TEOMETPUU, UCCIEA0BATh
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MMOCTPOCHHBIE MOJIETHU

C MCTO0JIb30BAaHUEM F€OMETPUUECKHUX
MMOHSITHH.

Hcnonb30BaTh Mpy peLICHUH 3a71a4
Ha MOCTPOCHUE CEUCHUHN TeopeEMY
[Tudaropa, cBoiicTBa MPAMOYTOJIHHBIX
TPEYTOJbHUKOB

YTIIbI MEXAY PSAMBIMU
U TJIOCKOCTSIMU

10

VYTIbl B IPOCTPAHCTBE: YOI MEXKIY
IPSAMOM U TNIOCKOCTBIO; IBYTPAHHBIN
yTOJI, IMHENHBIN YTOJ ABYTPAHHOIO
yria.

IleprnieH UKy ISIPHOCTD INIOCKOCTEM:
IIPU3HAK NIEPIICHANKYIAPHOCTH JBYX
mIockocter. Teopema o Tpex
NEPHEHANKYISAPAX

AKTYaJIu3upoBaTh PaKThl U METO/IbI
IIJIJAHUMETPUHM, PEIICBAHTHBIEC TEME,
IIPOBOAUTH aHAJIOTHUM.

JlaBaTh onpeaejieHue yria Mexay
MPSIMOM U TTIOCKOCTBIO,
(opMyJIMpPOBATH TEOPEMY O TPEX
HEPIIEHIUKYIIIpax 1 00paTHYIO K HEM.
Haxoauth yron mexay npsmon

Y IUNIOCKOCTBIO B MHOTOTPAHHUKE,
pacCcTosIHUE OT TOYKH A0 NPSIMOU

Ha IUNIOCKOCTH, UCIIOJIB3YsI TEOPEMY

O TpeX NEePIEHIUKYIIApaAX.
IIpoBoauTh Ha YepTEKE
NIEPIEHNKYJISP: U3 TOYKH

Ha NPSIMYI0; U3 TOYKU Ha INIOCKOCTb.
JaBaTthb onpeaeneHue AByrpaHHOro
yIJIa U €T0 3JIEMEHTOB.

OO0BSACHATH PABEHCTBO BCEX
JIMHEWHBIX YIJIOB IBYTPAHHOIO yIJIA.
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HaxoauTth Ha 4yepTexe ABYIpaHHBIN
yroJl Ipu pedpe NUpaMu/ibl, MPU3MBI,
napasuieJIenunea.

JlaBaTh onpenejeHue yriia MExXay
TJIOCKOCTSMM.

/laBaTh onpenesieHue

1 (OpMYJIUPOBATH NMPU3HAK
B3aUMHO MEPHEHIUKYISIPHBIX
IJIOCKOCTEH.

HaxoauTtsb yribl MEXAy MIIOCKOCTSIMU
B KyOe U nupamue.

Hcnoab30BaTh Ipu peUICHNHN 33124
OCHOBHBIE TEOPEMBI U METO/IbI
TJTAHUMETPUH.

MopeaupoBaTh pealibHbIE CUTYALUH
HAa SI3bIKE TEOMETPUH, UCCIIeI0BATH
MMOCTPOEHHBIE MOJEIHU

C MCTO0JIb30BAaHUEM F€OMETPUUECKHUX
TTOHSITUU.

HUcnoab30BaTh pu pelIeHUH 33124
Ha [TOCTPOCHUE CEYEHUN
COOTHOUIEHHUSI B IPSAMOYTOJIBHOM
TPEYTOJbHUKE

MHOrorpaHHUKH

11

[TonsiTe MHOrOrpaHHUKA,
OCHOBHBIE 3JIEMEHTHI MHOTOTPaHHHKA,
BBIITYKJIbIE U HEBBIMTYKJIbIC

AKTYaJau3upoBaTh (PaKThl U METOBI
TUIAaHUMETPHH, PEIICBaHTHBIE TEME,
NPOBOAUTH AHAJIOTHH.
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MHOTOI'PaHHHKH; pa3BepTKa
MHOT'OIPAHHUKA.

[Ipu3ma: N-yrospHas mpu3Ma; rpaHu
Y OCHOBAHMSI IPU3MBL; MIPsIMast

Y HaKJIOHHAs IPU3Mbl; OOKOBas

¥ [TOJIHASI TOBEPXHOCTH ITPU3MBI.
[Tapannenenunen, npsAMOyTOJbHBIN
napajuleJIeNUIE] U €T0 CBOKWCTBA.
[Inpamupaa: N-yroyspHas nupaMua,
I'PaHU U OCHOBAHWE NMHUPAMU/IBL;
OOKOBas U MOJIHAs TOBEPXHOCTh
UpaMUIbL; IPaBUIBHAS U yCEUCHHAS
nupamuza.

DNeMEeHThI IPU3MbI U TUPAMUJIBL.
[IpaBuIbHBIE MHOTOTPAHHUKH:
HOHSTHE MPAaBUIBHOIO
MHOTI'OTPaHHHKA; IPABUJIbHASA IPU3MA
Y IIPAaBWJIbHAS MUPAMUA; IPABUIIbHAS
TPEYTOJIbHAS MUPAMUIA

U IPAaBWIBHBIN TETpadAp; KyO.
[IpencraBienue o0 MpaBUIIbHBIX
MHOT'OTPaHHUKAX: OKTA3]IP, JOAECKAd AP
Y UKOCAIP.

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

/laBaTh onpeaeieHue
napajuielienunea, pacmo3HaBaTh €ro
BUIbl U U3y4aTh CBOMCTBA.

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

Haxoauthb ruiomnaab IOoJIHON

1 OOKOBOI MOBEPXHOCTU MUPAMU/IBI.
JlaBaTh onpeaeeHue yCEYEHHOU
MAPaMHUJIbl, HA3bIBATh €€ AJIEMEHTHI.
DopMyJIHPOBATH TEOPEMY

O IJIOIIA M OOKOBOM MOBEPXHOCTHU
IIPaBUJIBHOW YCEYEHHOW TUPAMUBL.
Pemathb 3a1a4un Ha BBIYHCIICHHUE,
CBSI3aHHBIE C MUPAMUJIAMH, a TAKKE
3a71a4M Ha MMOCTPOCHUE CEUYCHUM.
JdaBaThb onpeaeseHre Npus3Msbl,
pPacmo3HaBaTh BUJIbI IPU3M,
U300paxKkaTh IPU3MbI Ha UEPTEKE.
HaxoauTs miomaas moJaHoN Wik
OOKOBOW MMOBEPXHOCTU IPU3MBI.
N3yuaTh cooTHOIIEHUS Diliiepa
JUTst yncna pedep, rpaHei u BEpILUH
MHOTOTPaHHHKA.
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CUMMETPHH B IUPaAMUJIAX,
napajuieenuneax, MpaBUiIbHbIX
MHOTOI'PaHHHKAX.

Brruuciienue 351eMEeHTOB
MHOTOI'PaHHHUKOB: peOpa, 1huaroHalu,
yribl. [nomaas 60KoBOM MOBEPXHOCTH
Y TIOJIHOW MOBEPXHOCTH MPSAMOU
ITPU3MBI, IJIOIA/Ib OCHOBAHMM, TEOpEMA
0 OOKOBOM MOBEPXHOCTH MPSIMOM
npusmel. [Inomaas 60koBoM
MIOBEPXHOCTH U TOBEPXHOCTH
MPaBUJIBHOW MMUPaMHUJIbI, TEOPEMA

0 TUIOIa A1 OOKOBOM MOBEPXHOCTH
YCEUEHHOU NTUPaMUIbI

N3y4yath BHUIBI TPAaBUIIbHBIX
MHOT'OIPaHHUKOB, UX Ha3BAHUSA

Y KOJIMYECTBO I'PAHEN.

HN3yyath cumMeTpuIo
MHOTOTPaHHHUKOB.

OO0BACHATDH, KAKHE TOYKH
HAa3bIBAKOTCSI CHMMETPUYHBIMU
OTHOCHUTEJIBHO JAHHOW TOUYKH, TPSIMOU
WJIU TJIOCKOCTH, YTO HA3bIBAIOT
LEHTPOM, OCBIO WJIN INIOCKOCTHIO
CUMMETPHUH (PUTYPBHI.

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

MoaeaupoBaTh peajabHbIE CUTyalun
Ha SI3bIKE€ TEOMETPUU, UCCIEA0BATh
MTOCTPOEHHBIE MOJIENN

C HCITOJIb30BAaHNEM I'€OMETPUIECKUX
MOHSTUH, UCTIOJB30BaTh 1MOJ001e
MHOTOTPaHHHUKOB

O06beMbl MHOTOTPAaHHUKOB

IToustue 00 00beMe. OOBEM
UPaMHUIBI, TIPU3MBI

AKTYaTu3upoBaTh (HaKThl K METOIBI
IJIAHUMETPHUH, PEJICBAHTHBIE TEME.
O0BbACHATDH, KaK U3MEPSIOTCS
00bEMBI T€JI, MPOBO/IS AHATIOTHIO

C U3MEPEHHUEM IUIOIIAIeH
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MHOT'OYTOJIbHUKOB.
DopMyJIHPOBATH OCHOBHBIE
CBOICTBa 00BEMOB.

N3yuarts, BLIBOAUTH () OPMYJIbI
o0BbeMa MPsIMOYTOJIBHOTO
napajuieenuneaa, Npu3Mbl

Y TUPAMMU/IBI.

Boruncasats 00beM NpU3Mbl

Y IUPaMUBI IO UX AJIEMEHTaM.
IpumeHATH 00BEM ISl pellIeHUs
CTEpPEOMETPUUECKHUX 3a7a4

Y JUIS1 HAXOKJIEHUSI TEOMETPHUECKHUX
BEJIMYHH.

MopaeanpoBaTh peajabHbIC CUTyallHU
Ha SI3bIKE TEOMETPHUH, HCCIAEAOBATH
MIOCTPOECHHBIE MOJIENN

C UCIIOJIb30BAaHUEM F€OMETPUYECKHUX
TTOHSTHIA

[ToBTOpEeHUE: ceueHus,
PaCCTOSIHUS U yTJIbI

[TocTpoenue ceuenuii

B MHOTOTPaHHHMKE.

Brruncnenne paccToAHUM: MEXKIY
JIBYMsI TOYKAMH, OT TOYKH JI0 NPSAMOU,
OT TOYKH J10 IJIOCKOCTH; MEXKY
CKPEILUBAOIIUMUCS MTPSIMBIMH.
Brruncnenue yrioB: MEXTy

CTpouTh CCUCHHE MHOTOTPaHHUKA
METOJIOM CJIE/IOB.

JlaBaThb onpe/ejieHUe pacCTOSHUS
MeXay purypamm.

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

er MPSIMOU, MEXIY
CKPELIMBAIOLUMUCS MPSMBIMHU.
CTpouTh NTUHENHHBIN yroi
JBYT'PAHHOTI'O yTJIa Ha YEepPTEXKE
MHOT'OTPaHHHUKA U HAXOJIUTh €r0
BEJIMYMHY.

HaxoauTsb yriabel MexX1y IIIOCKOCTIMHU
B MHOTOT'PaHHHUKAX

OBIIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68
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11 KJIACC

HaumenoBanue paznena  [KonuuecTBo OcHOBHOE coJiep:KaHue OcHOBHBIE BUJIBI I€SITEILHOCTH
(Temnl) Kypca 4acoB o0y4Jarouuxcs
Tena BpaieHus 12 Cdepa u map: neHtp, paauyc, AKTYaTu3upoBaTh (HaKThl K METOJIBI

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

TUIAHUMETPHH, PEIICBAaHTHBIE TEME,
NMPOBOAMTH AHAJIOTHUHU.

JlaBaTh onpenesenus chepsl 1 mapa,
WX IIEHTpa, paJnyca, TuaMeTpa.
Omnpeneasits chepy kak Gurypy
BpAIlIEHUs] OKPY>KHOCTH.
HccaenoBaTh B3aMHOE
pacrosioxxeHue chepbl U MIOCKOCTH,
IBYX c(hep, WITICTPUPOBATH TO

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

3HAKOMUTBCS C T€0IC3NICCKUMHU
JUHUSIMU Ha cepe

Hunusapuyeckast TOBEPXHOCTD,
o0pa3yroIine MUIHHIPHIECKON
MOBEPXHOCTH, OCh IIMIHHAPUIECKON
OBEPXHOCTH. [ [nnuHAp: ocHOBaHUSA
1 OOKOBasi TOBEPXHOCTH,

OO0BACHATD, UTO HA3BIBAIOT
IIAJIMHIPOM, Ha3bIBaTh €T0 DJICMEHTHI.
N3yuath, 00BACHATD, KaK MTOJTYyYUTh
HUAJUHJP MyTEM BpalleHUs
MPSIMOYTOJIbHUKA.
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obOpasyrolias U 0Ch; IJIOMIadb
OOKOBOW M TIOJTHOW TTOBEPXHOCTH.
N3o6paxkenue mumHapa

Ha TUIOCKOCTH. Pa3BepTka nuiamHapa.

CedeHus uIMHIpa
(IIOCKOCTBIO, MapaAIIEIbHON
WM TICPIICHIUKYJISIPHOU OCH

AJIMH]IPA)

BbIBOAMTH, HCIOJIB30BATH (OPMYJIBI
JUTS. BEIYUCIICHHS TUIOIIAa A OOKOBOM
MMOBEPXHOCTH HWJIMHAPA.

H3y4yarsb, pacno3HaBaTh pa3BEPTKY
UWJIAH]IPA.

N300paxaTh HWIMHIP U €70 CEYCHUS
IJIOCKOCTBIO, TPOXOIAIIECH YEPE3 €TO
OCb, NAPAJIICITBHOU WU
MIEPIICHINKYJISIPHON OCH.

HaxoauTh miomaay 3TUX CEYCHUM.
MopaeanpoBaTh peaabHbIC CUTyallHU
HAa SI3bIKE TEOMETPUU, UCCIEI0BATH
MMOCTPOEHHBIE MOJICIIH

C UCTOJIb30BAaHUEM F€OMETPUUECKHUX
MMOHSTHH

KoHnueckast moBepXHOCTb,
o0pa3yronue KOHMIEeCKOM
IIOBEPXHOCTH, OCh U BEPILIMHA
KOHHUYECKOU ITOBEPXHOCTH.
Konyc: ocHOBanue u BepmunHa,
oOpasytolas U 0Ch; IO
OOKOBOM 1 MOJITHOM MOBEPXHOCTH.
VY ceueHHsli KOHYC: oOpa3yroue
U BBICOTA; OCHOBAHUS U OOKOBast
ITOBEPXHOCTb.

H306pa}KCHI/IG KOHYCa Ha IINTIOCKOCTH.

OO0BACHATH, KAKOE TEJI0 HA3bIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €0
3JIEMCHTBI.

N3yuaTthb, 00bACHATD, KaK ITOJTYYUTh
KOHYC IIyTEM BpaILICHUS
MPSAMOYTOJBHOTO TPEYTOJIbHUKA.
N300paxaTh KOHYC U €r0 CEUCHUS
TTIOCKOCTBIO, MPOXOASIIEN YEPES OCh,
U TJIOCKOCTBIO, IEPIICHANKYJISIPHOM
K OCH.

N3yuarth, pacno3HaBaTh pa3BepTKy
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Pa3Beprka koHyca.

CeueHnus koHyca (IITOCKOCTBIO,
NapajyIeIbHON OCHOBAHUIO,

Y TUNIOCKOCTBIO, MPOXOAIIEH
yepes BEPIINUHY)

KOHYyca.

BbIBoAMTH, HCIIOJIB30BATH (OPMYJIBI
JUTS BBIYKCJIEHUS IJIONIAAN OOKOBOM
MMOBEPXHOCTH KOHYCA.

HaxoauTsp 1iomaan CeYeHu,
MPOXOJSIIUX YEPE3 BEPIINHY KOHYCa
WJIU TIEPIIEHIUKYJIIPHBIX €r0 OCH.
OO0BACHATH, KAKOE TEJI0 HA3hIBACTCS
yCEUEHHBIM KOHYCOM.

N3yuarh, 00bACHATH, KaK €T0
MOJIYYUTh MYyTEM BpallCHUs
MPAMOYTOJBHOM TpaneuuH.
BoIiBoAMTH, NPUMEHATH POpMYyITy
JUTS. BEIYMCJICHUS TIOMIA K OOKOBOM
MOBEPXHOCTHU YCEUEHHOTO KOHYyCa

KomOuHanus ten BpaieHus

¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OMUCaHHBIN 0KOJI0 cepsl; chepa,
BITMCAHHAs] B MHOTOTPAaHHUK HJIN

B TEJIO BPAIICHUS

AKTYaJTu3upoBaTh (HaKThl U METOJIbI
TUTAHUMETPHH, PEIICBAHTHBIC TEME,
MPOBOJIUTH AHAJIOTHUH.

PemaTh crepeomeTpuueckue 3a1a4u,
CBsI3aHHBIC C TEJIaMU BpaIICHHUS,
OCTPOEHUEM CEUEHUH TeJ BpaleHus,
C KOMOMHAITUSIMU TEJ BPAICHUS

Y MHOTOTPaHHUKOB HAa HAXOXKICHHE
r€OMETPUYECKUX BEITUYHH.
Hcnoan3oBaTh pu pelieHun
CTEPEOMETPUUECKHUX 3a]a
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IJIAHUMETPHYCCKUE (PaKThI 1 METOIBI
3aJa4d Ha BBEIYMCIICHHE

U JIOKA3aTeJIbCTBO.

MoaeanpoBaTh peajibHbIC CUTyallUH
Ha SI3bIKE TEOMETPUU, UCCIIEI0BATH
MMOCTPOEHHBIE MOJAEITHU

C HCTOJIb30BAaHUEM F€OMETPUUECKHUX
MOHSTHH

O0BEMBI TETT

[TousiTre 06 06beme. OCHOBHBIE
CBOMCTBa OOBEMOB TEl.

O06beM nuiMHIpa, KOHyCa.
O06beMm mapa u 1miomaabs chepol

AKTYaTu3upoBaTh (HaKThl K METOJIBI
TUIAaHUMETPUH, PEIeBaHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHUH.

BeiBOAMTH, HCIIOJIB30BATH
dhopmyIibl 00BEMOB: TIPU3MBI,
MUIMHAPA, TUPAMUIBI, KOHYCA;
YCEUEHHOU MUPAMHUJIbI U YCEYEHHOTO
KOHYyCa.

Pemath crepeomeTpuyuecKkue
3aJlayM, CBSI3aHHBIE C BHIYMCICHUEM
00BEMOB.

D opMyIHPOBATH OTIPEICIICHNE
[IapOBOI'0 CETMEHTA, IIAPOBOIO CIIOS,
IIIapOBOTO CEKTOpA.

IIpumensaTs Gpopmyibl

JUTSI HaX0XKIIEHUS 00 HEMOB

[IapOBOT'0 CETMEHTA, IIAPOBOTO
CeKTopa
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[TogoOHBIE TENa B MPOCTPAHCTBE.
CooTHoOIIEHUSI MEX Y TUIOIAIIMU
MOBEPXHOCTEHN, 00beMaMHU MO TI00HBIX
Tel

Pemarts crepeoMeTpruueckue 3aauu,
CBSI3aHHBIEC C 00BEMOM IIIapa

U TJIOIIA/IbIO Cephl.
MopeanpoBaTh peajibHbIe CUTYyaIlluU
Ha S3bIKE€ TEOMETPUH, UCCIE0BATh
MOCTPOEHHBIE MOJIEIH

C UCIIOJIb30BaHUEM T'€OMETPUUECKUX
TIOHSITUU.

AKTYaJIu3upoBaTh GaKThl U METOJIbI
TUIAHUMETPHH, PEIICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHUH.

Pemartsb crepeoMeTpruyeckue 3aj1auu,
CBSI3aHHBIE C COOTHOILIEHHEM 00BEMOB
Y TIOBEPXHOCTEH MOJOOHBIX TEl

B IIPOCTPAHCTBE.

MoaenupoBaTh peajibHbIe CUTYaIUU
Ha SI3bIKE TEOMETPUH, UCCIIET0BATh
MTOCTPOCHHBIE MOJICIIU

C UCIIOJIb30BaHUEM T'€OMETPUUECKUX
MOHSTUI

BekTopsl 1 KOOpAWHATEI
B [IPOCTPAHCTBE

10

BekTop Ha mmockoctu

U B ripocTpaHcTBe. CllokeHne

Y BBIYNTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpA Ha 4ucio. Pasnoxenue
BEKTOPA 10 TPEM HEKOMILJIAHAPHBIM
BekTopaM. [Ipasuio

AKTYaJau3upoBaTh PaKThl U METO/IbI
IJJAHUMETPUH, PEIICBAHTHBIE TEME,
IIPOBOAUTH aHAJIOTHUM.
OnepupoBarb NOHATHEM BEKTOP

B IIPOCTPAHCTBE.

DopMyJIHPOBATH IIPABUIIO
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napauielienunea.

Pemenue 3a1a4, CBSI3aHHBIX

C IPUMEHEHUEM IPABUJI JIEUCTBUI

C BEKTOpPaMH.

[IpsimoyroJibHas cucTeMa KOOpJIuHaT
B npoctpancTee. KoopauHatsl
BekTOpa. [Ipocrenmme 3anaun

B KOOpAMHATAX. Y TOJ MEXKIY
BekTopamu. CkansipHoe
MPOU3BEICHUE BEKTOPOB.
Brruncnenue yrioB Mexay OpsIMbIMU
Y TIOCKOCTSIMM.
KooparHaTHO-BEKTOPHBIN METOJ
IIPU PELICHUH F€OMETPUUYECKUX 3a]1a4

napajulesIenunena py CII0KEHUN
BEKTOPOB.

CriaabiBaTh, BBIYUTATH BEKTOPHI,
YMHOKATh BEKTOP Ha YUCIIO.
HN3yuyaTh OCHOBHBIE CBOMCTBA ATHX
OTeparui.

JaBath onpeesieHue npsiMoyrojibHON
CHUCTEMbI KOOPAMHAT B IIPOCTPAHCTBE.
Bbipa3uth KOOpAMHATHI BEKTOpA
yepe3 KOOPAUHATHI €r0 KOHIIOB.
BbIBOAUTD, HCIIOJIB30BATH (POPMYJTY
JUTUHBI BEKTOPA U PACCTOSTHUS MEK LY
TOYKAMH.

BripakaTh CKaJISIpHOE ITPOU3BEICHUE
BEKTOPOB U€pE3 X KOOPUHATHI,
BBIUUCIISITH YTOJI MEXKIY ABYMS
BEKTOPaMH, ABYMsI IIPSIMBIMH.
Haxoautsh yron Mexay npsMou

Y TUIOCKOCTBIO, YTOJI MEXKAY ABYMS
IJIOCKOCTSIMU aHAJIUTUYECKUMHU
METOJIaMH.

BriBoaUTH, HCII0J1b30BAaTH OpMYTy
PacCTOSIHUS OT TOYKH J0 MIIOCKOCTH

[loBTOpEHUE, 00001IEHNE
W CUCTEMAaTHU3AalUA 3HAHUN

OcHoBHbI€ (Urypsl, (aKTbl, TEOPEMBI
Kypca IUIaHUMETpUU. 3a/1a4u
IUTAHUMETPHUH U METOABI UX

Pemares npocreiimue 3agauu
Ha HaXOXXJICHUE JUIUH U YIJI0B
B FEOMETPUYECKUX (UTYypax,
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pCIICHHUS.

OcHoBHBIE GUTYPHI, HAKTHI, TEOPEMBI
Kypca cTepeoMeTpuu. 3aauu
CTEPEOMETPUH U METOJIBI UX PEIICHHSI

npumeHsTh Teopemy Iludaropa,
TEOPEMBI CUHYCOB U KOCHYCOB.
HaxoauTs mioiiaib MHOTOYTOJIbHUKA,
Kpyra.

Pacno3naBath o100HbIE UTYDHI,
HaXOJUTh OTHOLIEHUS JUIHH

Y IJIOIIAJIEN.

Hcnoab3oBaTh pu peLICHUN
CTEpPEOMETPUUECKUX 33724

(akThl U METO/Ibl IJITAHUMETPUU

OBLIEE KOJIMYECTBO
YACOBIIO
[TPOI PAMME
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KoanuyecTBo 4acoB

Ne HanMeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbBIe (LM (ppOBbIE)
Konrpoasnusie IIpakTunyeckue
n/n NPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE Pecypchl
padoThI padoThbI
1 BBeneHue B ctepeoMeTpuio 10 https://m.eds00.ru/C503R7VIP
IT .
2 PAMIBIC 1 TUIOCKOCTH B MPOCTPANCTBE. 12 1 https://m.eds00.ru/WT7NSO14T
[TapannenbHOCTb NPSAMBIX U INIOCKOCTEN
I1
3 CPICTAIYIAPHOCTS HPAMBIN 1 12 https://m.eds00.ru/\/611APUCD
IUIOCKOCTEN
4 VYriel MeXAY OPSAMBIMU U INIOCKOCTSMHU 10 1 https://m.edsoo.ru/R38METBTQ
5 MHoOTOrpaHHUKH 11 1 https://m.edsoo.ru/XPW9U5FB2
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 https://m.edso00.ru/010FX2SJB
7 [ToBTOpEHME: CEeUeHMS, pACCTOSHUS U YTIIbI 1 https://m.edsoo.ru/LIAAMHO3D
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

[TPOT'PAMME
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https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KITACC

HanMenoBaHue pa3ieiioB U TeM
Ne i/m

KoaunuecTBO 4acoB

Konrpoabusie IIpakTnyeckue

DJIeKTPOHHBIE (HH(POBHIE)

NMpOrpamMmbl Bcero o0pa3oBaTejbHbIE PeCypChl
padoThbI padoThI
Tena BpaieHus 12 https://m.edsoo.ru/HYOWQL5KQ
OOBEMEI Tell 5 1 https://m.edsoo.ru/B9ORVIYC9
B
CKTOPI 1 KOOPIHHATE B 10 1 https://m.eds00.ru/4ANCL4GOMF
MIPOCTPAHCTBE
Hosropene, 0606H_ICHI:IG, 7 1 https://m.eds00.ru/DORV3P725
cHCTeMaTu3alys 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOT'PAMME
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https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725

IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

OcCHOBHbIE TOHSTHS
CTePEOMETPHUH: TOUKa, Ipsmas,
IJI0CKOCTh, MPOCTPAHCTBO.
[TpaBumna nzobpakeHus Ha
PUCYHKaX: U300paKeHUS
IIJIOCKOCTEM, MapajuIeIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

ITonsaTHA: Iepecekaromuecs
IUIOCKOCTH, NTEPECEKAIOITNECS
IpsiMasl U IJIOCKOCTh
ITonsaTusA: nepecekaromuecs
IUIOCKOCTH, NTEPECEKAIOITNECS
IpsiMasi U IJIOCKOCTh

KoaunyecTBO 4acoB

Bcero

KonTpoabhbie
padoThI

IIpakTnueckune
padoThI

Jara
H3YyYeHH S

DJIeKTPOHHBIE N (ppoBbIE
o0pa3oBaTe/IbHBIE PECypChI

https://m.edsoo.ru/D3VCIJ7UN4

https://m.edso0.ru/NR6VJYCGK

https://m.edsoo.ru/O6RNDFAMO

3HAaKOMCTBO C MHOTOTPaHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB
Ha PUCYHKaX, Ha MPOEKLIUOHHBIX
gepTeKax

Hauanpabie cBenenus o kyoe u
MUpaMuJIe, UX Pa3BEPTKH U
monenu. Ceuenns
MHOTOTPaHHUKOB

HauanbHble cBefieHHs 0 KyOe u
MMAPAMUJIE, UX PA3BEPTKU U
Mozenu. Ceuenus
MHOT'OIPAHHUKOB

https://m.edsoo.ru/KMUQPILLO

https://m.edsoo.ru/FPW2JNHCZ

https://m.edsoo.ru/IMQ3AJ3S5
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https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/1MQ3AJ3S5

10

11

INousrre 00 aKCHOMATHYECKOM
MOCTPOCHUHU CTEPEOMETPHHU:
aAKCHOMBI CTCPEOMETPHUU H
CIEACTBHS U3 HUX

[TonsATHE 00 AaKCMOMATHYECKOM
HOCTPOCHHUU CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

ITousTe 06 aKCHOMAaTHYECKOM
MMOCTPOEHUHN CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUU U
CIIEICTBUS U3 HUX

ITousitTe 06 aKCHOMAaTUYECKOM
MOCTPOEHUHU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUH U
CJIEICTBHUS U3 HUX

B3auMHoe pacnonoxeHnue
IPSIMBIX B IIPOCTPAHCTBE:!
[IEPECEKAIOIIMECH, TapAIUICIIbHbBIC
Y CKPEIUBAIOIINECS IPSIMbIE

https://m.edsoo.ru/SLMI7R3BL

https://m.edsoo.ru/DUKAX70QE1

https://m.edsoo.ru/YPKS5MLJL

https://m.edsoo.ru/I3A98J6Z79

https://m.edsoo.ru/lUIW8KR5Q

12

13

14

15

[TapamiensHOCTh IPSIMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE:
napajulesbHbIE MPsIMbIE B
IIPOCTPAHCTBE; NapaIeIbHOCTD
TPEX MPSIMBIX

[TapamienbHOCTh IPSIMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE:
[TapamiensHOCTh IPSIMON U
IJIOCKOCTH

VYTl ¢ COHAINIpaBIEHHBIMU
CTOPOHaMU

VYros Mexay nIpsMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/CS9VLQLH6

https://m.edsoo.ru/PO5J6D23U

https://m.edsoo.ru/LLJAVHVBW

https://m.edso0.ru/KGJIM8OEUK
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https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK

Yroa Mexay IpsMbIMU B

16 https://m.edso0.ru/24L VWH9V8
MIPOCTPAHCTBE

17 TapaesLHOCTs MI0CKOCTeH: https://m.edso00.ru/BUSTQIHZT
napajuIeNbHbIC MIIOCKOCTH

18 Caoiicrsa HapaAILTEIHHBIX https://m.edso0.ru/O0KQQK2ABA
TUIOCKOCTEH
[Tpocretitie MpoCTPaHCTBEHHBIE

19 (burypsl Ha MIOCKOCTU: TETPAdIP, https://m.edso0.ru/MRT13XP79
Ky0, mapasiesenumne

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

21 [TocTpoenue ceueHuit https://m.eds00.ru/20GC3ZP9P
KonTponbHas paboTa no teme

22 Hpsimpie 1 miockoctit 5 https://m.eds00.ru/BI405QJEB
npoctpancTse. [lapamiensHOCT
IPSIMBIX U IJIOCKOCTEN"
[eprieHAUKYIAPHOCTH MPSMOU U

23 TUIOCKOCTH: TIEPTICHINKYISIPHBIC https://m.edsoo.ru/RN45YBO8R
NPSIMbIC B IPOCTPAHCTBE

24 TpsMEIe napasebHbic n https://m.edsoo.ru/32MXRZDDL
NEPNCHAUKYJIIPHBIC K IIJIOCKOCTH

25 Hpsmbie napaiienbHEIe o https://m.edsoo.ru/JPUOTOI3N
MEPIEHIUKYIISIPHBIE K MJIOCKOCTH

26 HpmH%K HEPHCHIKYIAPHOCTH https://m.edsoo.ru/DC41W6K14
MPSIMO# U TUIOCKOCTH

27 HpmHilK FCPHCHANKYIAPHOCTH https://m.edsoo.ru/HD3D63S5P
MPSIMOH U TUIOCKOCTH

28 Teopema o npamoit https://m.eds00.ru/YOIQSMOH1
NEPIECHINKYIJIIPHOHN IJIOCKOCTH

29 Teopema o HpAMOR https://m.edso0.ru/81R5KU5RJ
NEPNCHAUKYJIAPHOU INIOCKOCTHU

30 Teopewma o npsvoit https://m.eds00.ru/HFKNPKZ7T

HCpHGHI{HKy.HHpHOﬁ IIJIOCKOCTHU
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https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T

31

32

33

34

35

IlepnieHuKyIsp U HAKIIOHHBIE!

PacCTOAHUC OT TOUYKH 10
IIJIOCKOCTH, PaCCTOAHUC OT
HpHMOﬁ J0 IINIOCKOCTH

[lepnieHIuKyNsSIp U HAKIOHHBIE:

pPacCTosIHUE OT TOYKH 10
IUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM J10 INIOCKOCTH

IlepnieHquKyIsAp U HAKIIOHHBIE!

pPacCTOsTHUE OT TOYKH JI0
MJIOCKOCTH, PACCTOSTHUE OT
MPSMOM 10 TIJIOCKOCTH

[lepnieHquKyIsp ¥ HAKIOHHBIE!

paccTostHUE OT TOYKH 0
IUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 INIOCKOCTH

VYTiIBl B IPOCTPAHCTBE: YIOJ
MEXKIy MPSMOU U INIOCKOCTBEO

https://m.edso0.ru/638GKWY7V

https://m.edsoo.ru/AD6RCACRA

https://m.edsoo.ru/VLLIQ7HXC

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

https://m.edsoo.ru/PSFIXUAL1I

36

37

38

39

40

JIByTpaHHBIN yroJi, TMHEHHBINA
yroJ1 IBYIPaHHOIO yIJIa
JIByTpaHHBII yIroJl, JTMHEHHBIN
yTOJI IBYTPaHHOIO yria

[lepneHAUKYISIPHOCTD
IUIOCKOCTEM: IPU3HAK
NEPIEHIUKYJISPHOCTH ABYX
IIJIOCKOCTEN

[lepnieH IUKYISIPHOCTD
IIJIOCKOCTEM: MPU3HAK
NEPIEHIUKYJIAPHOCTH ABYX
IIJIOCKOCTEMN
[lepneHAUKYISIPHOCTD
IUIOCKOCTEN: MPU3HAK
NEPIEHIUKYJISPHOCTH IBYX

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

https://m.edsoo.ru/ML0ZZYZC7

https://m.edsoo.ru/YRQDSM9INH

https://m.edsoo.ru/DY2AF84T2

https://m.edsoo.ru/TS8OAINH2

39


https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2

IJIOCKOCTEN

41

42

43

Teopema o Tpéx
MePIeHIUKYIIpax
Teopema o Tpéx
MEPIEHINKYIIAPaX
Teopema o Tpéx
MEPHEHINKYIIApaxX

https://m.edsoo.ru/OW5LZ1RVZ

https://m.edsoo.ru/OP44KE54N

https://m.edso0.ru/OWG81WDV3

44

45

46

47

48

49

KonTponbhas paboTa no temam
"[lepnieHIUKYISIPHOCTD MPSIMBIX U
miockocTei" u "YTiasl MeX Ty
MPSIMBIMU U TUIOCKOCTAMU"

ITonsTue MHOI'OT'paHHUKa,
OCHOBHBIC 3JICMCHTbBI
MHOT'OT'paHHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOTOTPaAHHHUKH
pa3BépTKa MHOTI'OrpaHHUKa

[Tpusma: N-yronpHast mpu3Ma;
TpaHy U OCHOBAHUS TIPU3MBI;
npsiMasi 1 HaKJIOHHAs! IPU3MBI;
OOKOBas U MOJHAas TOBEPXHOCTh
MIPU3MBI

[Tapannenenunen,
IIPSAMOYTOJIBHBIN
napauleJIEIUIe] U €r0 CBOWCTBA

[Mupamupa: N-yroapHas
MUpaMKJIa, TPAaHU U OCHOBaHUE
MUPAMHUJIBL; OOKOBAs U MOJIHAS
MTOBEPXHOCTh MUPAMMU/IBI;
MpaBUJIbHAS U YCEUEHHAS
nupamMuja

[IpaBuiibHBIE MHOTOIPaHHUKH:
MOHATUE TPABUIBHOTO
MHOTOTpaHHMKA; PAaBUIIbHAS

https://m.edsoo.ru/VOXABPOPB

https://m.edsoo.ru/L5FTEZ80QX

https://m.edsoo.ru/ZAL6DKFQL

https://m.edsoo.ru/ITCOB1WIO

https://m.eds00.ru/ITOFX00PA

https://m.edsoo.ru/LWNGFZTWE
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https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE

50

o1

52

53

npu3Ma ¥ MpaBuIbHAS TUPAMU/IA;
NpaBUJIbHAS TPEYTOJIbHAS
MUPAMHJIA ¥ TIPABUITHHBIN
TeTpa’ap; Kyo

[IpencraBneHue o MpaBHIBHBIX
MHOTOTPaHHHUKAX: OKTadIp,
JOJCKAdIP U HKOCADIP.

CummMeTpus B TpOCTPAHCTBE:
CUMMCETpPUA OTHOCUTCIIBHO TOYKHU,
MPSAMOM, TNTIOCKOCTH. DJIEMEHTBI
CUMMCTpPUH B TUpaMUiax,
napajuiesienune1ax, NpaBuiIbHbIX
MHOT'OrpaHHUKax

Brruncienue 31eMeHTOB
MHOTOT'PaHHHUKOB: pEOpa,
JTMaroHaju, YIriibl

[Tnomaaps 60KOBOM MOBEPXHOCTH
Y MOJTHOM TOBEPXHOCTH MPSMOU
MPU3MBI, TUIOLIAb OCHOBAHMI,
TeopeMa 0 OOKOBOM OBEPXHOCTH
IIPSIMOM TIPU3MBI

https://m.edsoo0.ru/06SH021DD

https://m.edsoo.ru/SWEUC9ENR

https://m.edsoo.ru/EUP4MN760

https://m.edso00.ru/SQY9XSIL6

54

55
56

[Tnomaas 60KOBOM MOBEPXHOCTH
Y TIOBEPXHOCTHU MTPaBUIBHOM
MUpaMuUbl, TEOpPEMa O TIIOLIATU
OO0KOBOI1 MOBEPXHOCTH
YCEUEHHOW MUPAMUIBI

KonrponsHas padora no teme
"MHororpasHuku"

IToustue 00 00BEME

https://m.edsoo.ru/R22FHBG60

https://m.edsoo.ru/VHYNJOMQD

https://m.edso0.ru/GM1LC394G

57
58
59

O0BEM nupaMubl
O0BEM nupaMuabl
O0BEM nupaMuabl

L T

https://m.edsoo.ru/B307P8WTC

https://m.edso0.ru/PQZ9ED3YF

https://m.edsoo.ru/RZ8BITMU9
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https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9

60

O0BEM nupaMuab!

https://m.edso0.ru/OHRFO2LCT

61
62
63

O0BEM pu3MBI
O0BEM pU3MBI
O06BEM pu3MBbI

https://m.edsoo.ru/YEQP63ZD4

https://m.edsoo.ru/B46EMRRGE

https://m.edsoo.ru/FIMOWG6KFT

64

65

66

67

68

KonrponbHas pabora no teme
"O6bEMBI MHOTOTPAaHHUKOB"

[ToBTOpenue, 0600IICHNE
CHCTeMaTH3als 3HAHHUH.
[Toctpoenue ceueHuii B
MHOTOTpaHHHKE

[ToBTOpEeHME, 0000IIEHNE
cUCTEeMaTH3aIs 3HAaHUH.
Brruncnenue paccTOSHUN: MEXKIY
JIBYMsI TOYKaMH, OT TOYKH JI0
MPSIMOM, OT TOYKHU A0 TUIOCKOCTH,
MEXTy CKPEIUBAIOIUMUCS
PSIMBIMU

HroroBas KoHTpoJbHAs paboTa

[ToBTOpEeHME, 0000IIEHNE
CHCTEMaTH3aIs 3HAaHUH.
Brruucnenue yrios: Mexmay
CKPEIIMBAIOIIUMUCS TIPSIMBIMH,
MEXTy MPSMOM U TUIOCKOCTHIO,
JIBYTPAHHBIX YTJIOB, YTIIOB MEXKIY
IUIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

L T

68

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

https://m.eds00.ru/KXTOCIOJG

https://m.edsoo.ru/HKP613JUC

https://m.edsoo.ru/KB3EK0OA9U

https://m.edsoo.ru/X7CJU5L0O0
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https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0

11 KITACC

Ne
n/n

KoJsun4yecTBo 4acoB
Tema ypoka KonTpoabHbie

Bcero
padoThI

Cdepa u map: eHTp, paamyc,
JTUaMeTp; TUTOMIA b 1
MMOBEPXHOCTHU ChHEephI

IIpakTnyeckue
padoThI

JlaTa
H3YYeHH S

DJIeKTPOHHbIE HU(PPOBBIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/TW8Z59CHJ

B3anmnoe pacnosioxenne
cdepsbl U IIOCKOCTH;
KacaTelbHast INIOCKOCTD K
cdepe; momaab chepsl
N300paxkenue cdepsl, 1m1apa Ha
wiockocTH. CeueHus mapa

[{unuHpryeckas MOBEPXHOCTb,
o0pa3yromye UINHAPHYECKON
MOBEPXHOCTH, OCh

LWJIMHIPUYECKON IOBEPXHOCTH

[ununap: ocHOBaHUS U OOKOBas
MOBEPXHOCTh, 00pasyromas u
0Cb; IJIOLIAAb OOKOBOM U
IIOJIHOM ITIOBEPXHOCTHU

https://m.edsoo.ru/YCMWC4M3I

https://m.eds00.ru/QDCFS8UGXE

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

https://m.edsoo.ru/W0JR979V9

N300paxkenne uuauHapa Ha
iockocTH. Pa3BépTka
unnHApa. CeueHus HWIMHIpa
(MI0CKOCTHIO, TAPATIIETEHOM
WJIN TIEPIICHIUKYIISIPHOM OCH
[UIHH]IPA)

Konuueckasi moBepXHOCTb,
00pa3yrolre KOHMUeCKOM
MOBEPXHOCTH, OCh U BepILINHA
KOHUYECKOM MMOBEPXHOCTH

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

https://m.edsoo0.ru/H64QF3E6R
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https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/H64QF3E6R

10

11

12

KoHnyc: ocHOBaHME U BEPILINHA,
o0pasyroias 1 ocCh; IIIOLIA1b
OOKOBOMH U MOJHON
HOBEPXHOCTHU

VY ceu€HHbIM KOHYC:
00pa3yrolue U BHICOTA;
OCHOBaHUs U OOKOBast
MMOBEPXHOCTh

N300pakeHne KoHyca Ha
mockoctu. Pa3BépTka KoHyca.
CeueHnust koHyca (TUIOCKOCTHIO,
napasuieibHON OCHOBaHHUIO, U
IJIOCKOCTBIO, TPOXOISIIEH
4yepe3 BEPIIUHY)

KoMOuHanus ten BparieHus u
MHOTOI'PAaHHUKOB

MHororpaHHuK, ONMCaHHbIA
okoJto cepsr; chepa,
BIIMCAHHAS] B MHOTOI'PAaHHUK WJIH
B TE€JIO BPAILEHUs

https://m.edsoo.ru/Q4EUBB6GT

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

https://m.edsoo.ru/OPVICKUYU

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

https://m.edsoo.ru/RMYY1STLP

13

14
15

16

17

ITonstre 006 00béMe. OCHOBHEIE
CBOMCTBa 00BEMOB TeIl

O0béM HMIHHIIpa, KOHYCa
O0béM mapa u mIoImaab chepol
IToxoOuEble Tena B
npoctpancTBe. COOTHOIICHHS
MEXy TUTOIAIMU
MOBEPXHOCTEN, 00BEMaMHU
MOJOOHBIX TEN

KonTponbHas paboTa mo Temam
"Tena Bpamenus" u "OO0beMbI

TCJI

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

https://m.edsoo.ru/W8TGN5Z99

https://m.edsoo.ru/G7TAYCMOTT

https://m.edsoo.ru/4ANO4FYUUX

https://m.edsoo.ru/KCOMHJI5SWW
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https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW

18

19
20

21

Bekrop Ha miockocT U B
IIPOCTPAHCTBE

CrnoxeHue ¥ BBIYUTAHHE
BEKTOPOB

YMHOXEHUE BEKTOpa Ha YHUCIIO
PasnosxeHue BekTopa 1o TpéM
HEKOMILUTAHAPHBIM BEKTOPaM.
[IpaBuito napasuienenumnena

https://m.edsoo.ru/AQ405SB7C

https://m.edsoo.ru/PMNHTUK7G

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

https://m.edsoo.ru/NZSOLFWN1

22

23

24

25

26

27

28

29

Pewienue 3anay, CBA3aHHBIX €
IIPUMEHEHUEM TPaBUJI 1EUCTBUI
C BEKTOpaMu

KoopanHaTHO-BEKTOPHBIN
METO]I IPY PELLIEHUU
FEOMETPUUECKHX 3a7a4

[TpstmoyronbHas cucrtema
KOOpJMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa.
IIpocreiimne 3a1auu B
KOOpAHMHATaX

VYo MexXIy BEKTOPaMH.
CkansipHO€ IIpOU3BEICHNE
BEKTOPOB

Brrancnenue YTJI0B MCKIAY
MMPAMBIMH U IIJIOCKOCTAMU

KonTponbHas padota no teme
"BekTopbl U KOOpAMHATHI B
npoctpaHcTse"

[ToBTOpeHwue, 0600IeHUE 1
CUCTeMaTH3alusl 3HAaHHH.
OcHoBHBIE QUTYPBI, (HAKTHI,
TEOpEMBI Kypca IJIaHUMETPUHU

[ToBTOpEeHME, 0000IICHUE 1

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

https://m.edsoo.ru/BBI139Z7U

https://m.edsoo.ru/X9TSDNSQ3

https://m.edsoo.ru/RPAQMBCDO

https://m.edsoo.ru/EGRV3NF84

https://m.edsoo.ru/NSKELEBHL

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

https://m.edsoo.ru/VEMVY73YE
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https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE

CHCTEeMaTU3alus 3HaHHM.
OcHoBHBIE (HUTYPBI, PaKTHI,
TEOpPEMBI Kypca IUIaHUMETPUN

30

31

32

33

[ToBTOpenue, 0600IICHNE 1
CHCTeMAaTH3aIINs 3HAHUA.
3a11aq1/1 MJIAaHUMCTPHUU U MCTOABI
UX peIleHHs

[ToBTOpEeHME, 0600IIICHUE 1
CHCTEeMaTU3alus 3HaHH.
3amauu TIIAaHUMETPHUUA U METOTBI
WX pelieHus

[ToBTOpeHue, 06001IIeHUE U
CHUCTeMaTU3alus 3HaHH.
OcHoBHBIE QUTYPHI, (HAKTH,
TEOPEMBI Kypca CTepEOMETPUH

Hrorosasi koHTpOsIbHAs paboTa

https://m.edsoo.ru/UF02M943T

https://m.edsoo.ru/FG4PJN2IF

https://m.edsoo.ru/ZY6BYLY7W

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

34

[ToBTOpeHme, 0600IIEHNE 1
CHCTEMAaTH3aLMs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://m.edsoo.ru/70QSTDCAP
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https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KVIACC

Kon
NMpoBepPsieMOro
pe3yJbTarta

IIpoBepsiemble NpeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus

7
7.1

7.2

7.3

7.4

7.5

7.6

I'eomerpus
OHGpHpOBaTb IOHATUAMMU: TOUKA, IIpAMad, IJIOCKOCTh

HpI/IMeHSITB AKCUOMBI CTCPCOMETPUU W CICACTBHA U3 HUX IIPHU PCIICHHUHA
reOMCTPHUYCCKUX 3a1a4

OnepupoBaTb MNOHATHSMM: MAPAJUIEIBHOCTh W MEPHEHAMKYISIPHOCTH
IPSIMBIX U IIJIOCKOCTEN

KnaccugunupoBars B3aMMHOE pacloyIOKEHUE MPSMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE

OnepupoBaTh NOHATUSIMM: ABYTPAHHBIN yroJ, TpaHU JABYTPAaHHOIO YT,
peOpo IBYTrpaHHOTO YIJia, JMHENHHBIN YroJl ABYTPaHHOTO yIJia, IpagycHas
Mepa ABYTPaHHOIO yria

OnepupoBaTh MOHATHSAMH: MHOTOI'DAHHUK, BBIMYKJIBIM W HEBBITYKJIBIN
MHOT'OTPaHHMK, 2JIEMEHTBI MHOIOTPAHHUKA, ITPABWIIBHBII MHOTOIPaHHUK

7.7

7.8

7.9

7.10

7.11

7.12

Pacnio3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (IUpaMuja, MpU3Ma,
pSMOYTOJIbHBIN Mapasuienenunen, Kyo)

KnaccudummpoBaTh  MHOTOTpaHHUKH, BBIOMpass  OCHOBaHUSA s
KJ'IaCCI/I(l)I/IKaHI/II/I (BI)IHYKJ'II)IG )51 HECBBIITYKJIBIC MHOI'OrpaHHUKH,
MpaBUJIbHbIE MHOTOTPAHHUKH, TpsAMbIE W  HAKIOHHBIE MPU3MBI,
napaieIeune/ibl)

OHGpHpOBaTI) INOHATHUAMMU CCKylias IIJIOCKOCTB, CCUCHUC
MHOI'OI'PaHHHUKOB

OOBSICHATD MMPUHIUIIBI MMOCTPOCHUA CEUCHUI MHOT'OTPaHHUKOB,
HCIIOJIb3YA MCTOA CJICIOB

CTpOI/ITI) CCUCHUA MHOI‘OFpaHHI/IKOB METOOAOM CJIICOOB, BBIIIOJHATH
(BBIHOCHBIEC) IUIOCKUE YEPTEKHU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
BU/JI CBEPXY, COOKY, CHU3Y

PeLHaTb 3a1a4i Ha HaXO0XKICHUC I‘GOMeTpI/I‘-IGCKI/IX BCJIMYHH 110 06pa3uaM
WIH aJIrOpuTMaM, MPUMEHSS HM3BECTHBIC AHAIMTUYCCKHUE METOMABI MU
peH_IeHI/II/I CTaHZ[apTHbIX MATEMATHUYCCKUX 3a1a4 Ha BBIYHCIICHUC
pPacCTOSTHUN MEXIy JBYMSI TOYKAMH, OT TOYKH JI0 MPSIMOH, OT TOYKH IO
IIJIOCKOCTH, Memny CKpCH_[I/IBaIOH_[I/IMI/IC}I HpHMbIMI/I

7.13

Pemate 3a7aun Ha HaXO0XJEHHE T€OMETPUYECKHX BEJIWYHH MO 00pasuam
WIM QITOPUTMaM, MPUMEHSsS H3BECTHBIE AHAIMTHYECKUE METOIBI MpPH
pELIEHNN CTaHJAPTHBIX MaTeMaTHYECKHX 3ajad Ha BBIYMCIIEHHE YIJIOB
MEXIy CKpPEUIMBAIOIIMMUCS NPSIMBIMH, MEXIY HPSAMOM M IJIOCKOCTBIO,
MEXy INIOCKOCTSMH, ABYTPAHHBIX YIJIOB

7.14

Bbruucnate 00bEMBI M IJIOUIAJM  TMOBEPXHOCTEH MHOTOTPAHHUKOB



(mpu3Ma, mMpamMuIa) ¢ MpUMEHEHuEeM (HOPMYJI, BEIYUCIATH COOTHOIICHUS

MEXIy TUIOLIAISIMH MTOBEPXHOCTEH, o0BEMamu MO1I00HBIX
MHOTOTPaHHHKOB
715 OnepupoBaTh TOHATHUSMU: CHUMMETPHSI B IMPOCTPAHCTBE, LIEHTP, OCh U
IJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U MIIOCKOCTh CHMMETPUU (UTYPHI
W3Bnekatp, npeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHGOPMALIUIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPUYECKHX (UTYpax, MPEACTAaBICHHYIO Ha
yepTexax U pUCyHKax
[TpumensTh TeomeTpuyeckue (PakTbl JJIS PEIICHUs CTEPEOMETPHUECKUX
7.17 3a/lay, MPEeANOoJararoluX HECKOJIbKO IIAroB PEIICHMs, €CIH YCIOBUS
IIPUMEHEHHUS 33JIaHbl B SBHOU (hopMme
718 [IpuMeHATh mpocCTEdIIME NPOrpaMMHBIE CpPEACTBA M DIEKTPOHHO-
KOMMYHHKAITIOHHBIE CUCTEMBI TIPH PEIICHUN CTEPEOMETPUIECKHX 33124
219 [TpuBOIUTH TIpUMEPHl MAaTEMaTUYECKHX 3aKOHOMEPHOCTEH B MpHUpole U
JKW3HH, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE
[IpuMeHATh TOJIydeHHBIC 3HAHUS HA TIPAKTUKE: aHAJIM3UPOBATh PEAIbHBIC
CUTyalldd W TPUMEHATh W3Y4YCHHbIE TMOHATHUA B TMpoOIlecce IOUCKa
pEIIeHUs] MaTeMaTUIeCKH CHOPMYIUPOBAHHOMN TTPOOIEMBI, MOJIETUPOBATH
7.20 peallbHble CHUTYyallMd Ha $3bIKE T'€OMETPHH, HCCIEN0BaTh MOCTPOCHHBIE
MOJCJIM C HCIOJb30BAaHUEM T'€OMETPUUECKUX TOHATHM U TEOpeM,
anmapara anreOppl, pemarb NpaKTHUYeCKUe 3aJaud, CBS3aHHBIE C
HAX0XJICHUEM T€OMETPUICCKUX BEITUIHH
11 KIIACC
Kon "
HpoBepsieMOro IIpoBepsiembie Npe1MeTHbIE Pe3y.IbTaThl 0CBOCHHs OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbl CpelHero 001ero 00pazoBaHus
pe3yJabTara
6 I'eomertpus
OnepupoBaTh NOHATUAMHU: IIMIIMHIPUYECKAsI TIOBEPXHOCTh, 00pa3yolne
6.1 IWIHHIPWYECKON TIOBEPXHOCTH, MHWJIUHAP, KOHHYECKAs IMOBEPXHOCTb,
' oOpa3ymomiue KOHHYECKOH  MOBEPXHOCTH, KOHYC, cdepuueckas
MMOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (MUIUHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CIOCOOBI MTOTYYSHHS TEJT BPALCHUS
6.4 KnaccuduiupoBaTs B3aUMHOE pacTofioskeHHe Cephl U MIIOCKOCTH
OnepupoBaTh MOHATUSAMH: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTA,
6.5 BBICOTA CErMEHTAa, LIAPOBOIl CJIOW, OCHOBAHUE IIAPOBOIO CIIOS, BBHICOTA
IapPOBOTO CJI0S], IAPOBOM CEKTOP
6.6 Boruncnsate 00BEMBI M IUIOMIAMM TMOBEPXHOCTEW TeN BpAIICHUS,
' T€OMETPUUYECKHX TN C MPUMEHEHHEM (POPMYIT
OnepupoBaTh TOHITHSIMH: MHOTOTPAaHHHUK, BIMCAHHBIM B cdepy H
6.7 OTHMCAaHHBIN OKOJIO cephl, cepa, BIUCAHHAS B MHOTOTPAHHUK WU TEJI0
BpalleHus
6.8 BBIYUCIATE  COOTHONICHHS MEXAY IUIOMAIASIMH  IMOBEPXHOCTEH W

00BEMaMu HO,ZL06HBIX TCI



6.9

6.10

6.11

6.12

N3o6paxkaTh n3ydaembie QUTypbl OT PYKH U C IPUMEHEHHEM IPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB

BbimonHATh (BBIHOCHBIE) IUIOCKHE YEepPTEXKH M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (GUTYp: BUA CBEpPXy, COOKY, CHU3Y; CTPOUTH CEUYCHHUS Tell
BpalIeHUs

W3Bnekatb, MHTEPHPETUPOBATH MU NpPeoOpa3oBbIBaTh HHGOPMALUIO O
NPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTypax, IPeICTaBIEHHYI0 Ha
YEepTekKax U pUCYHKaX

[TpumensTh reomeTpuyeckue (PakThl IS PEHICHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEIOJaralolliuX HECKOJIBKO IAaroB pELIEHUS, €CJIH YCIOBHUS
IIPUMEHEHUs 33J1aHbl B SBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

BI)IHOJ'IH?ITB HeﬁCTBHﬂ CIIOKCHUA BCKTOPOB, BBIYUTAHUA BCKTOpOB nu
YMHOXXEHHUSI BEKTOpa Ha YHCIO, OOBSACHATh, KAKUMU CBOMCTBAMH OHH
oOJrazmaroT

[IpumeHsTH NpaBUIIO NapasuleIenune1a Ipy CI0KEHUH BEKTOPOB

6.16

6.17

6.18
6.19

OnepupoBaTh MOHATUSAMU: JAEKApTOBBl KOOPIWMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJAYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YroJd MEXKIy BEKTOpPaMH, CKaSIPHOE IPOU3BEIECHHUE BEKTOPOB,
KOJUIMHEAPHBIE U KOMILJIAaHAPHBIE BEKTOPHI

Haxoauth cymMMy BEKTOpOB W IMPOW3BEJCHHE BEKTOpa Ha YHWCIO, yrol
MEXy BEKTOpPaMH, CKAISIPHOE MPOU3BEICHUE, PACKIIA/IbIBATH BEKTOP MO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

3anaBaTh INIOCKOCTh YPAaBHEHHEM B JIEKapTOBOM cHCTEME KOOpIAMHAT

Pemate mpocteiiime reoMeTpUYEcKHE 3aJlaud  Ha  [PUMEHEHHE
BEKTOPHO-KOOPAMHATHOTO METO]1a

6.20

6.21

6.22

Pemate 3aa4d Ha O0Kas3aTCJIbCTBO MATEMAaTHYCCKHX OTHOIICHUN H
HaXO0XACHHUEC IT'COMCTPUUCCKHUX BCIWMYHH I10 o6pa3uaM WM ajiropurMam,
IMPUMCHSI S HN3BCCTHBIC METOABI npu peuicHun CTaHAApPTHBIX
MaTEMAaTHYCCKUX 3aaa4

[IpuMeHATH mpoCTEHIIME NPOrPaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a1a4

HpI/IBOI[I/ITI) MMpUMEPbI MAaTEMAaTUUCCKHUX 3aKOHOMepHOCTeﬁ B IIpupoac nu
JKHU3HH, PAaCIIO3HABATh IIPOSABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHATH TOJNIy4eHHBIE 3HAHHWS HaA IPAKTHKE: AHAJIU3UPOBATH
pealbHbIE CUTyallud W TPUMEHATb HM3YyYCHHBIC IIOHATUSA B IPOLIECCE
[IOMCKAa PpELIEHUs] MaTeMaTHYecKd CQOpPMYIUPOBAHHOM MPOOIEMBI,
MOZEIIMPOBATh PEAJIbHBIC CUTyallud HA SA3BIKE N€OMETPHUM, UCCIIEN0BAThH
IIOCTPOEHHBIE MOJEIN C HCIIOJIIB30BAHUEM I€OMETPUYECKUX MOHATHU U
TeopeM, alnapara anreOpbl, pemarh MpakKTUYECKUe 3a1a4M, CBSI3aHHbIE C
HAaXO0KJICHUEM I€OMETPUYECKUX BEITNIUH



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: MapajulelibHble MpsSMble B  MPOCTPAHCTBE,
MapauIeNbHOCTh TPEX MPAMBIX, MAPAIIETBHOCTh MPSIMOM M TUIOCKOCTH. YTJbI C
COHANpPABJICHHBIMH CTOPOHAMH, YIOJ MEXKJIy MpSAMBIMH B IPOCTPAHCTBE.
ITapamienbHOCTh IIIOCKOCTEN: MapalIesIbHbIE INIOCKOCTH, CBOMCTBA MapaJuICIbHbIX
mockocteit. [Ipocrteitmme mpocTpaHCTBEHHBIE (DUTYPHI HAa IUIOCKOCTH: TETPadp,

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 MEPIEHANKYIIAPHON
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 HAa ITUIOCKOCTh. [leprneHauKyIsipHOCTh MIOCKOCTEH:
MpU3HAK  MEPHEHAUKYIIPHOCTH  JBYX  IUlockocte. Teopema o  Tpéx
NEPIIEHIUKYIIApax

ITonsiTHE MHOTOrpaHHHMKAa, OCHOBHBIE AJIEMEHTbl MHOIOTPaHHMKA, BBINYKIBIE WU
HEBBIMYKJIbIE MHOTOTPAaHHHMKHM, pa3BEPTKa MHororpaHHuka. 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
NPU3MBI ¥ TUPAMHUJIBI

CumMeTrpusi B TPOCTPAHCTBE: CUMMETpPUS OTHOCHUTENBHO TOYKH, MPSIMOH,
IUIOCKOCTH. DJIEMEHTHl CUMMETPUH B IUPAMMJIAX, apauleIenune1aX, IpaBUIbHbBIX

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, 00pa3yIoIHe KOHMYSCKON TTOBEPXHOCTH, OCh U BEPIIIMHA
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
KomOunammu Tten BpalieHuss U MHOTOTPAaHHHKOB. MHOTOTpaHHHK, OIMCAHHBIN
okoJo chepsl, chepa, BiMcaHHas B MHOTOTPAHHUK, WK TEJIO BpallleHus

[Tonsitne 060 00BEMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME

MNpsAMOYIOJIBHOTO IIapajuiCjacnuicia H CICACTBHA U3 Heé. OOBEM OUJINHApPA,

koHyca. O0bEM 1mapa u wionaab 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 IPU PEIIEHUH T€OMETPUUYECKUX 3a/1a4



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

Kon
NpoBepseMoOro
TpeOOBaHUs

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa3oBaTe/IbHOM MPOrpaMMbl CpeHero 0011ero
o0pa3zoBaHus

Brnagenne MeromamMu J0Ka3aTeNbCTB, AJITOPUTMAMH pEIICHHUS 3aj1ay;
yMeHHe (OpMyJIMpPOBaTh M ONEPUPOBATH MOHSITUSIMU: OIPEAEICHUE,
aKcuoma, Teopema, CIEeACTBHe, CBOWMCTBO, MPHU3HAK, JOKAa3aTENbCTBO,
paBHOCUIIbHBIE (POPMYJIMPOBKH; MPUMEHSATH UX; YMEHUE POPMYyIUPOBAThH
o0paTHOE W TMPOTHUBOIMOJOKHOE YTBEPXKICHHE, MPHUBOJIUTH MPUMEPHl U
KOHTPIPUMEPLI, HUCIOJb30BaTH METOJ MaTeMaTHYECKOU HWHAYKIWH;
MPOBOJIUTHh  JOKA3aTeNbHBIC pACCYXJICHUS TpPH pPEUICHUU  3ajad,
OLCHUBATH JIOTUYCCKYIO IMPaBHUJIbHOCTDb paCCY)KI[eHI/II\/JI; YMCHHC
OIIEPUPOBATh TOHSATHSIMH: MHOXKECTBO, TOJAMHOXKECTBO, OINEPALMU HaJ|
MHOXCCTBaAMU, YMCHUC HUCITIOJIB30BAaTh TCOpCTHKO-MHO)KGCTBCHHLIﬁ
ammapar JUIsi OITMCAaHHs PEaIbHBIX MPOIIECCOB U SBJICHUN U MPHU PEIICHUN
3aja4, B TOM 4YHCIE U3 JPYyruxX Y4eOHBIX IPEIMETOB; YMEHHE
OTIepUPOBATh MOHATHIAMU: Tpad, CBA3HBIN rpad, nepeBo, UKI, Tpad Ha
IUIOCKOCTH; yMEHHE 3a/aBaTh M OIHUCHIBaTh Tpadbl Pa3TUUYHBIMU
croco0aMu; UCTIOIb30BaTh rpadbl MPU PEIICHUH 337124

Vmenue ONEprUpOBaATh HNOHATUAMU: HATYypaJlbHOC YHCJIO, LEJI0C YHCIIO,
CTCIICHb C LCJIbIM ITOKAa3aTCIIEM, KOPCHb HaTypam,Hoﬁ CTCIICHU, CTCIICHD C
palrOHAJIBHBIM IMOKA3aTCJIEM, CTCIICHL C HCﬁCTBI/ITCHBHBIM IIOKa3aTciieMm,
J]OFapI/I(I)M qucia, CUMHYC, KOCMHYC MW TAHI'CHC IIPOU3BOJIBHOI'O 4YHCIIA,
OCTaTOK IO MOAYJIIO, pallMOHAJIBHOEC YHUCIO, HppAlUMOHAJIBHOC 4YHCIIO,
MHOXXCECTBA HATYpPAJbHBIX, MCJIbIX, PpalHlOHAJIbHbBIX, JEUCTBUTEIIHHBIX
quCCil; YMCHUC HCIIOJb30BAaTh IPHU3HAKU AOCIUMOCTH, HaUMCHBIIHI
O6I.I.IPII>1 ACIIUTCIIb 1 HAMMCHBIICC 06Luee KpaTHOC, aJIrTOPUTM EBxnmaa npu
PEIICHUHU 3a/]a4; 3HAKOMCTBO C pPa3IM4YHbIMU IMO3UIWMOHHBIMH CUCTEMaMU

CUMCIICGHUS;  YMEHHE  BBINOJHATH  BBIYMCIEHHWE  3HAUYCHUH U
npeoOpa3oBaHMsl  BBIPAKEHHH CO  CTEMCHSIMH U JorapupMamw,
npeoOpa3oBaHusi  JPOOHO-PAlMOHATBHBIX  BBIPAYKEHHIA; YMEHHE

ONEpPUPOBaTh  MOHATHSMU:  IOCIENOBATEIbHOCTh, apuU(pMeTHUecKas
mporpeccusi, TeoMeTpuYecKas Nporpeccusi, OECKOHEYHO YyObIBaromas
reoMeTpHUecKasi MPOrpecchs; yMEHUE 3aJaBaTh IOCJIEIOBATEIbHOCTH, B
TOM YHCIIE C TOMOUIbIO PEKYPPEHTHBIX (OPMYI; YMEHHE OIEepPHpPOBATH
MOHATUAMM: KOMIUIEKCHOE YHCIIO, CONpPSDKEHHBIE KOMIUIEKCHBIE YHCIA,
MOJIyJIb U apryMEHT KOMILJIEKCHOTO YHuciia, (hopMa 3amucu KOMIUIEKCHBIX
gucen (reoMeTpuyYecKkas, TPUTOHOMETpUYECKas | ajreOpandeckas);
yMETh MpPOU3BOAUTH apu(MeTHuecKkue IeHCTBUS € KOMIUIEKCHBIMU
YHUCIaMU; NPUBOJUTH IPUMEPHl HCIIOJIb30BaHMS KOMILIEKCHBIX YHCEIT;
OIIEpUPOBATh MOHATUSAMU: MaTpuLa 2X2 ¥ 3X3, onpeaeuTenb MaTPHIIbI,
reOMETPHUECKUI CMBICIT OIPEAETUTENS

YMeHue omnepupoBaTh MOHATUAMU: PpaALMOHATIbHBIE, HpPpPALMOHAILHBIE,
MOKAa3aTeNNbHbIE, CTEMEHHbIC, JorapuMUYecKue, TPUTOHOMETPHUYECKUE



YpaBHCHUA W  HCPABCHCTBA, HWX CHUCTCMbI, YMCHHC OIICPHUPOBATH
IHOHATHUAMHU: TOXIACCTBO, TOXKICCTBCHHOC npeo6pa30BaHHe, YpaBHCHHEC,
HCPaBCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PABHOCHJIIBHOCTH
ypaBHeHHﬁ, HCpaBCHCTB MW CHCTCM; YMCHHUC PpCIIATb YpPABHCHUI,
HCPAaBCHCTBA M CHUCTEMbI C IIOMONIBIO Pa3JINYHBIX HpI/IéMOB; pelaTtb
YpaBHCHHA, HCPABCHCTBA U CUCTEMblI C IapaMeTpoOM; IIPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JJId PCIICHHUA MATCMATUYCCKHUX
3aJla4 U 3aaa4 U3 pa3JINIHbIX obnacrei HAaYKHU U peaHLHOﬁ KHN3HU

VYMeHue omnepupoBaTh TOHATUSAMH: (YHKUOUS, YETHOCTh (YHKIUH,
MEPUOIMYHOCTh (DYHKIMH, OTPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (YHKIMH, HauOoJbIllee M HAMMEHbIIEEe 3HAYCHUS
(GyHKINN HAa IPOMEXYTKe, HelpephiBHAS (DYHKIHS, aCUMIITOTHI TpaduKa
GyHKIMH, TIepBas ¥ BTOpas MPOM3BOAHAS (DYHKIUH, TEOMETPHYECKUN U
¢u3nUecKuii CMBICT TPOU3BOJHON, MEpBOOOpa3Has, OIpeneIEHHBIN
MHTETpajl; yMEHHE HAXOJUTh AaCHMIITOTHI Trpaduka (QyHKIHMH; yMeHHE
BBIUMCIIATH  NPOU3BOAHBIE CYMMBI, TPOU3BEICHHS, YaCTHOIO U
KOMITO3UIIMHN (YHKIUH, HAXOAUTh ypaBHEHHE KacaTEeIbHOH K TpaduKy
GyHKIMK; YMEHHE HaXOIUTh IMPOU3BOJIHBIC AIIEMEHTAPHBIX (YHKUIUH;
YMEHHE HCIOJb30BaTh MPOM3BOAHYIO ISl HCCIEIOBaHUS (YHKIUA,
HAXOJUTh HAWOOJIbIIME W HAUMEHbBIINE 3HA4YeHUs (DYHKIUI, CTPOHUTH
rpaguKi MHOTOWIECHOB C HCIOJb30BAaHHEM arapaTa MaTeMaTH4ecKoro
aHauM3a; NPUMEHSTh TPOM3BOJAHYIO JUIS HAXOXKICHHUS HAMIY4IIero
peUIeHUs] B NPHUKIAJHBIX, B TOM YHCIE CONUAIbHO-DKOHOMHUYECKHX H
¢bu3nUecknx 3aaadax; HaXOAWUTh IUIOMATN U 00BEMBI (QHUTy C TIOMOIIBIO
MHTETpaja; MPUBOIUTH NPUMEPHl MAaTEMaTHYECKOTO MOJICIIMPOBAHUS C
OMOIII0 Au(epeHInaNbHBIX YpaBHEHUH

YMeHue omnepupoBarh MOHATHAMH: Tpaduk GyHKIMH, OOpaTHas
GyHKIMS, KOMIO3UIMA (QYHKIUHA, JUHEHHas (QyHKOMSA, KBagpaTHIHAsS
byHKIHA, panuoHaIbHas byHKIHA, CTETIEHHA byHKIHA,
TpUrOHOMeTpHU4eckne  (QyHKIMM, OOpaTHbIE TPUTOHOMETPUYECKHUE
GbyHKIMHK, TOKaszaTenbHass M Jorapupmudeckas (yHKIMH; YMEHHUE
CTPOUTH TpadUKH W3YyYCHHBIX (YHKIHMHA, BBHIMOIHATH NPeoOpa3oBaHUs
rpaduKoB (QYHKIIHIA, HCIIOIB30BaTh TPApUKHU IS U3yUEHHSI TPOIIECCOB U
3aBUCHMOCTEH, TPU PELICHUH 3a1ad M3 IPYTruX Y4eOHBIX MPEIMETOB W
3a7a4 U3 peajbHOM JKU3HU; BBIpAXXaTh (OPMYJIaMH 3aBHCUMOCTH MEXIY
BEJIMYMHAMU; UCTIONB30BATh CBOMCTBA M rpaduKi QYHKIMN A peIICHHs
yYpaBHEHMIA, HEPAaBEHCTB W 3aJady C IlapamMeTpaMmu; H300paxarb Ha
KOOPJMHATHOM TJIOCKOCTH MHOXKECTBA PEIICHUN YpaBHEHHUI, HEPABEHCTB
U MIX CHCTEM

YMeHue pemaTth TEKCTOBBIE 3aJlauM pa3HbIX THUIOB (B TOM 4MCIE Ha
MPOLEHTHI, JOJIM M YacTH, Ha JBM)KEHHE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HAJIOTH, 3a7ja4i U3 00JacTU yNpaBiI€HUs JUUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBIATh BBIPAKEHUS, YPABHEHUS, HEPaBEHCTBA U MX
CUCTEMBI II0 YCJIOBHMIO 3aJayM, HCCICAOBATH IOJYYCHHOE DEIICHUE U
OLICHMBATh MPAaBAONOAOOHOCTh PE3yIbTATOB; YMEHHE MOJEIUPOBATH
peanbHBIC CUTyallUd Ha SA3BIKE MAaTEMaTUKH; COCTAaBJIATb BBIPAKEHHUS,
YpPAaBHEHHUs, HEPABEHCTBA M MX CHCTEMBI II0 YCJIOBHIO 3aJayH,
HCCIEA0BATh IOCTPOCHHBIE MOJCIHM C HCIOIb30BAHMEM alIapara
anreOppl, UHTEPIIPETUPOBATH MOITYUEHHbIN pe3ybTaT

YMeHne onepupoBaTh MOHITUSMHU: CpeqHee apuPMeTHIecKoe, MeIuana,



HanOoJIbIIIee U HAUMEHbIIIee 3HAUCHHS, pa3Max, JUCIIEPCHsl, CTAaHIapPTHOE
OTKJIOHEHHE YHCIIOBOTO HaOopa; yMEHHE H3BJIEKaTh, HHTEPIPETUPOBATH
uHpOPMaLKIO, IPEACTABICHHYIO B Ta0JIMIaX, HA AUarpaMMmax, rpapukax,
OTpPa)KaIOIIYI0 CBOWCTBA PEaIbHBIX MPOIIECCOB M SIBICHHUI; MPEICTABISATH
UHPOpPMALIMIO C TIOMOWIBI0 TabJWII W JAMarpamM; HCCIEI0BaTh
CTaTHCTHYECKHE JaHHbIE, B TOM YHCJIE C NPUMEHEHHEM TrpadUuecKux
METOOB U JICKTPOHHBIX CPEACTB; rpad)uueCKy UCCIIET0BATh COBMECTHBIC
HaOMIONEHNST C TIOMOLIBIO JHarpaMM pacCeMBaHMsA M JIMHEHHOM
perpeccun

YMeHHe OnepupoBaTh IMOHATHAMU: CIy4alHBIA ONBIT M CIy4alHOE
COOBITHE, BEPOSATHOCTb CIYyYalHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHUEM TpapUuecKuX METOAOB; NPUMEHSTH
(bopMyJbl CIOXKEHHS M YMHOXKEHHsS BEpOSATHOCTEH, (GopMyiy MOJHON
BEPOSTHOCTH, Popmyiy beprymmm, komOrnHaTOpHBIE (PAKTHI U (HOPMYIIHI;
OLIEHMBATh BEPOSITHOCTU peallbHBbIX COOBITHI; yMEHHE OIepUpOBaTh
MOHATUSAMH: CllydailHas BEJIMYWHA, paCMpeieiICHUE BEpOSTHOCTEH,
MaTeMaTHYeCKOe OKUJAaHUE, AMUCIEPCUs M CTaHAAPTHOE OTKJIOHEHHE
CllyyailHOH BeNWYMHBL, (YHKIWM paclpeiesieHus U IUIOTHOCTH
PaBHOMEpPHOr0, IIOKA3aTeIbHOIO M HOPMAJIBHOIO  PaCHpeesICHHIA;
YMEHHE HCIIONB30BaTh CBOWCTBA W3YYEHHBIX pACIpENeNeHUuN Uis
peleHust 3aj1ad; 3HAKOMCTBO C IOHSATHSAMHU: 3aKOH OOJBIIUX 4YHCET,
METOABI BBIOOPOYHBIX HCCIECIOBAHNN; yMEHUE TPUBOIUTH TNPUMEPHI
IPOSIBJICHUS] 3aKOHA OOJBIIMX YHUCENT B IPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHUE ONEPUPOBATh MOHATHIMHU: COUYETAHUE, TIEPECTaHOBKA,
YHUCIO COYETaHUM, 4MCIO NepecTaHoBOK; OuHOM HbloTOHa; ymeHue
IPUMEHATh KOMOMHATOPHBIC (PAKTHI U PACCYKACHUS IS PEIICHUS 3a1ad;
OLIEHUBATh BEPOSATHOCTH peaabHbIX COOBITHIA; COCTaBJISATh
BEPOSITHOCTHYIO MOZEIb M HHTEPIPETHPOBATH NOJTYYCHHBIA PE3YJIbTAT

10

YMeHHue omnepupoBaTh IMOHATUSMM: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIJA, IUIOCKHM  yrodi,
JNBYTPAHHBI YroJl, TPEXIPAHHBIA YIOJ, CKPEIIMBAIOLIUECS IIPSIMBIE,
MapaJUIeIbHOCTh M MEPIEHIUKYISIPHOCTh NPSMBIX U IIJIOCKOCTEH, yroil
MEXKIY NPSIMBIMM, YroJI MEXAY INPAMOW WM IUIOCKOCTBIO, YIOJ MEXIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOUYKH JI0 INIOCKOCTH, PACCTOSTHUE MEXKIY
MIPSAMBIMH, PACCTOSTHUE MEXAY IUIOCKOCTSIMH; YMEHHME HCIOJIb30BaTh NPU
peleHUH 3a/a4 M3y4YeHHble (aKThl U TEOPEMbl IUIAHUMETPHUM; YMEHHE
OLIEHMBATh  pa3Mephl OOBEKTOB  OKPYXKAIOMIETO MHpa; CTPOUTHh
MaTEMaTUYECKUE MOJEIN C IOMOLIbK0 TI'€OMETPUUECKHX IOHATHH U
BEJINYUH, PEIIATh CBSI3aHHBIE C HUMH IPAKTUYECKUE 3a1a4U

YMeHue omnepupoBaTh MOHATHIMHU: IUIOmanb (GuUrypsl, o0bEM (GUrypsI,
MHOT'OTPaHHMK, NPaBUJIbHBIA MHOTOIPDAHHUK, CEUYEHHWE MHOTIOIPAaHHUKA,
KyO, mapaenenunesn, Npu3Ma, NupaMmuaa, (urypa u HOBEPXHOCTH
BpallleHHs, LUIUHAP, KOHYC, wmap, cdepa, miomans chepsl, miouanb
MIOBEPXHOCTU MUPAaMUAbI, NPU3MBI, KOHyca, LWINHApa, 00bEM Kyoa,
MPSIMOYTOJIBHOTO Napajulefienunena, MUPaMubl, HPU3MBbI, LWIHHIPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHHMS KOHyca M IWINHAPA,
NapajulefibHblE OCH WM OCHOBAaHUIO, CEYEHHME IIapa, IUIOCKOCTb,
Kacatomascs cgepbl, LUIMHIPA, KOHyCa; YMEHHE CTPOUTb CEUCHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPaHHUKH, (PUTypbl U MOBEPXHOCTU
BpAIlICHUs, UX CEYEHHUs, B TOM UHUCIIE C IIOMOIIBIO AIEKTPOHHBIX CPEICTB;
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YMEHHE MPHUMEHATh CBOMCTBA r€OMETPUYECKHX (DUTYP, CAMOCTOSTEIHHO
(bopMyIIMpoBaTh ONpeAeNeHUs] U3y4aeMbIX (UTYp, BBLIBUTaTh THIIOTE3bI
O CBOWCTBaxX M IMpHU3HAKaX I€OMETPUYECKHX (GHUryp, 0OOCHOBBIBATH HIIU
OmpoBepratb HX; yMEHHE MPOBOAWTH Kiaccupukanmui ¢GUryp Imo
pa3iIMyYHBIM MpPU3HAKAM, BBIIIOJHATE HEOOXOIUMBIE JIOMOJIHUTEIbHBIE
MIOCTPOEHUS

YMeHue onepupoBaTh MOHSATHSAMH: JBIDKEHHE B  IMPOCTPAHCTBE,
MapajuIeNbHBIA MePEeHOC, CUMMETPHUS Ha IJIOCKOCTH M B MPOCTPAHCTBE,
MMOBOPOT, TMpeoOpa3oBaHUE TMOM00MS, TMMOAOOHBIE (UTYPBI, YMEHHE
pacrmo3HaBaTh paBHBIE W MOJOOHBIE (UTYPHI, B TOM YHCIE B MPUPOJE,
UCKYCCTBE, apXHUTEKType; HCIOJIh30BaTh T'COMETPUYCCKHE OTHOIICHUS
MIPH PEIICHUH 3a]1a9; HaXOUTh T€OMETPUICCKIE BEIMIMHBI (JIJTMHA, YTOJI,
IO b, 00bEM) NIPU PEIICHUH 33124 U3 IPYTUX YYEOHBIX MPEIMETOB U
U3 peaqbHOW JKU3HHW; YMCHHE BBIUHCIISATH T'C€OMETPHUUYECKHE BEIMIMHBI
(muMHA, yrou, IUIOm@Aab, O0BEM, IUIOMANb TOBEPXHOCTH), HUCIIONB3YS
W3Y4YCeHHBIE (DOPMYJIBI U METOJBI, B TOM YHCIIC: IUIOMIAh MOBEPXHOCTU
MUpaMHIbl, TIPU3MBI, KOHYCa, IHJIMHIpA, IUIOmanb chepsl; 00béM Kyoa,
MPSIMOYTOJIFHOTO  TIApaJUIeNIeIIUIe1a, MHUPAMUIbI, TMPU3MbBI, ITWIMHApPA,
KOHYCa, [l1apa; YMEHUE HAXOUTh OTHOIICHHE 00bEMOB OAOOHBIX (PUTYD

Vmenue OIICPHUPOBATDL IMMOHATHAMMU: IMMPAMOYIOJIbHAS CUCTEMA KOOPAWHAT,
BCKTOpP, KOOPAWHATBI TOYKH, KOOpPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMpOU3BCACHUC BCKTOpAa Ha 4YHCIO, PA3JIOKCHHEC BCKTOpa II0 6a314cy,
CKaJIIpHOC MPOU3SBCACHHUEC, BCKTOPHOC IMPOU3BCACHUC, YIOJIl MCKAY
BCKTOpaMH; YMCHHC HCIIOJIb30BATb BeKTopHBIﬁ n KOOp,Z[I/IHaTHHﬁ MCTOL
A pelCHUd TCOMCTPUUCCKHUX 3alad MW 3a4ad JpyTrux y‘I€6HBIX
npeaMETOB

YMenue BbIOMpaTh TOIXOIAINIMA METON JJIs pPElIeHUs 3aJauu;
MOHUMAHWE 3HAYMMOCTH MAaTeMaTUKU B U3YYEHUM NPUPOIAHBIX U
OOIIECTBEHHBIX  MPOLIECCOB U  SBIEHHUI; YMEHHE pacrno3HaBaTh
IIPOSIBJIEHUE 3aKOHOB MaTEMAaTUKH B MCKYCCTBE, YMEHHUE IPUBOJIUTH
NpUMEpPbl  MAaTEMATHYECKUX OTKPBITUA POCCHIICKOM W  MHUPOBOH
MaTeMaTHYECKOU HAyKH



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

IIpoBepsieMblii 3JIEeMEeHT CO/iep:KAHUS

Kon
1 Hucna u BBIYUCIEHUS
1.1 HatypanbHble u 1iensie uncna. [lpu3Haku AeIMMOCTH HENbIX YnCell
19 Pamonaneuple  uyucina. OOBIKHOBEHHbIE U JI€CATUYHbBIE JApOOM, MPOIEHTHI,
OECKOHEYHBIC TIEPUOIUUECKHE IPOOH
13 Apudpmernueckuii KOPCHB HaTypalbHOM creneHu. JlelcTBus ¢ apudmMeTndecKumMu
KOPHSIMH HaTypaibHOU CTETICHU
14 Crenensb ¢ nenbM nokaszateneM. CTeneHb ¢ pallMoOHaJIbHBIM Moka3aTenaeM. CBoiicTBa
CTETEeHU
15 CuHyc, KOCHMHYC M TAaHI€HC YMHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHT€HC YMCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HATypaIbHbIC JOTapru(MbI
HeiictButensupie  uucna. Apudmernyeckue omnepanuu ¢ JACHCTBUTEIbHBIMU
1.7 yuciaamu. [IpubnmkEéHHbIe BEIYUCICHHSI, MTPaBUIa OKPYTJICHUS, MPUKHUIKA U OLIEHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [TpeobOpazoBanme BeIpaKeHUIH
1.9 KomruiekcHbie yncna
2 VYpaBHEHUs U HEPABEHCTBA
2.1 [enble 1 1poOHO-pallMOHAIbHBIE YPaBHEHUS
2.2 WppatnmoHanbHble ypaBHEHHUS
2.3 TpuronomeTpruyeckue ypaBHEHHS
2.4 [Toka3zarenbHbIE U JOTapH(PMUIECKHE YPAaBHEHHS
2.5 Llenbie U 1poOHO-paAIIIOHANIbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEHCTBA
2.7 [Toka3zarenbHbIe U JOrapupMuUIecKre HEPaBEHCTBA
2.8 TpuronomeTpuyeckue HepaBEHCTBA
2.9 CucTtemMbl U COBOKYITHOCTH ypaBHEHUH 1 HEPABEHCTB
2.10 YpaBHEHHUSs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. OnpeaeauTeab MaTpUIIbI
3 OyHKIMK U TpaduKH
31 Oyukuus, crnocodsl 3ananus ¢yHKuuu. 'papuk ¢yHkumu. B3anmHO oOpaTHbBIE
¢bynakun. YétHeie u Heu€THBIe QpyHkmu. [leproaunueckue GpyHkuuu
OO6nacte onpeneneHus M MHOXKECTBO 3HadeHMH QyHkuuu. Hymm ¢yHkumu.
32 [IpoMexxyTKH ~ 3HAKOMOCTOSIHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
MakcuMymMbl U MUHUMYMBI QyHKIMH. HawuOomnpiiee W HauMeHbIIee 3HAYCHUE
(GYHKIIMHM Ha IPOMEXKYTKE
33 CreneHHas GyHKIUS C HATYPAIBHBIM U IeNBIM MoKa3areseM. E€ cBoiicTBa u rpaduxk.
CoiicTBa 1 rpaduk KOpHS N-0# CTeneHn
3.4 TpuronomeTtpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu




3.5

[Toka3zarenbHas u norapupmMuueckas GyHKIHUU, UX CBOMCTBA U rpaduku

Toukum paspeiBa. Acumnrtorel rpadukoB ¢yHkuuid. CBoiictBa  (QyHKIMIA,

3.6 HENpEepbIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenLHOCTH, CIIOCOOBI 3aaHMS MOCIIEN0BATENLHOCTEN
3.8 Apudmernueckas 1 reomeTpuueckas nporpeccur. @opmyiia ClI0XKHbIX IPOLIEHTOB
4 Havana maremaTndeckoro aHanmsa
4.1 ITpousBoaHas ¢pyHkiuu. [Ipon3BoIHBIE AI€MEHTAPHBIX (PYHKINN
[IpumeHeHHe TPOM3BOMHOW K UCCIENOBAaHHIO (YHKIMI Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxxeHre HauOoJbLIero U HauMEHbLIEro 3HaYyeHUs (QyHKIUM Ha
OTpE3Ke
4.3 [TepBooOpasnas. MaTerpan
S) MHokecTBa 1 JIOTHKa
5.1 MHoKecTBO, oniepaliuy HaJl MHOKecTBaMu. J(narpammel Oitniepa — Benna
5.2 Jloruka
6 BeposITHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTh
6.3 KomOunaropuka
7 ['eomerpus
7.1 durypsl Ha IMIIOCKOCTH
7.2 [IpsiMbIe ¥ TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
74 Tena v MOBEpXHOCTH BpAILEHUS
7.5 KoopauHate!l 1 BEKTOPHI



YYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TIPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIS1 YHEHUKA

* Maremaruka: anrebpa U Hauajga MaTeMaTUYECKOr0 aHaIN3a, TEOMETPHSL.
AnreOpa u Hauana maTemaTudeckoro ananusa. 10-11 kmacc. Anumos HILA.,
Konsarun F0.M., TkaueBa M.B. u ap. AxkunonepHoe o61iectBo «M3naTenbcTBo
«IIpocBenienue»

* Maremaruka: anredpa u Hayajia MaTeMaTH4YeCKOro aHallu3a, FTeOMETPHSL.
I'eomerpus. 10-11 knacc. Atanacss JI.C., byty3os B.®., Kagomues C.b. u np.
Ax1monepHoe o6miectBo «M3marenserBo «lIpocBenenue»

e H}popMalMOHHO-METOIUYECKOE MMUCHMO 00 0COOEHHOCTSIX
npenojiaBanus yueoHoro npeamera «Maremaruka» B 2025/2026
yueOHOM rojy https://edsoo.ru/wp-
content/uploads/2025/08/matematika_.pdf

e MeTroanuecKkne peKOMEHIAIAH 110 CO3AaHHIO KJIACCOB
TEXHOJIOTHYECKOTO M €CTECTBEHHO-HAYYHOTO MPOQHUIICH B KITaCCOB C
yIIIyOJICHHBIM U3YYCHUEM MaTEeMaTUKH, (DU3UKH, XUMUHU, OMOJIOTUHN B
00111600pa30BaTEIbHBIX OPraHU3ALMIX C UCTIOJIb30BAHUEM
UHPPACTPYKTYPHI, CO3ITAHHON B paMKaxX HAllMOHAIBHOTO MPOEKTa
«Oo6pazoBanue» (KBantopuymsl, IT-ky0s1, Touku pocta u 1p.) (2025 1.)
https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej 2025.p
df

e (COOpHUK TUTIOBBIX 3aaHUM JJI TEKYIIETO OICHUBAHUS 110 YU4EeOHBIM
npeameraM «Marematuka» u «Mudpopmarukay. (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank _zadanij_matematika_informatika 2024.p
df

® MGTOI[I/IIIGCKI/IG PCKOMCHOAINU. CHeHapI/II/I KOMIIJICKTOB yq€6HBIX
3aTaHUH-KOHTEKCTHBIX 3aJ1a4 K ydeOHOMY Kypcy «BeposaTHocTh u
cratuctukay. 7 knacc (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/mr_veroyatnost i statistika komplekty ucheb
nyh zadanij 2024.pdf

e Meroauueckue pekoMeHaanuu. CucteMa OleHKH JOCTUKECHUIN
TUTAHUPYEMBIX MIPEAMETHBIX PE3yJIbTaTOB OCBOCHHS YU4€OHOTO MpeMeTa
«Marematukay. 10-11 kmaccsr (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/so_soo matematika 2024.pdf
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