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MNOACHUTEJBHASA 3AIINCKA

PaGouast mporpamma ydeOHoro kypca «l'eomerpus» 0a30BOro ypoBHS st
obyuarommuxcst 10 — 11 xkmaccoB paspabotaHa Ha ocHOBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUN, NPEABSIBISIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nporpaMMbl 00eclieYuBaeT OBIAJICHUE KIIOYEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOTO W IIO3HABATEJIBHOIO pa3BUTHUS
JUYHOCTU 00yYarOIXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETPUM HAa YpPOBHE CpPEIHEro OOIIEero
oOpa3oBaHusi OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
IPEAMETHBIX PE3YJbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHHH JIMYHOCTHOIO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHUS JIPYTUX yYeOHBIX AUCHUILUIUH. PazBuThe y 00ydaromuxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH M TPOUCXOXKIECHUU T€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapakTepe OTPaKECHHUS
MAaTEMATUYECKOW HAyKOW SBJICHUA M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIU MATEMATHYECKOTO0 MOJIEITUPOBAHUS B HAYUHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PECHUS
yYaIllUXCs, a TaKkKe KauyeCTB MBIIUICHUS, HEOOXOMMMBIX JUIsl aJamnTalid B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust sBisieTCsl OAHUM M3 0a30BBIX NMPEIMETOB HAa YPOBHE CPEIAHErO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCITUTIIMH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK M TYMaHUTaPHOM.

Jlornyeckoe MbIIUIeHWE, (HOPMUPYEMOE TPH H3YYCHHH OO0yJarOIIMMUCS
MOHATUHHBIX OCHOB T€OMETPHUH M TIOCTPOCHHH IIETIOYKH JIOTUYECKHUX yYTBEPIKICHUN
B XOJIE pelIeHUs] TeOMETPUYECKUX 3a7ady, YMEHHE BBIJIBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHHM 337a4 €CTECTBEHHO-
HAyYHOTO IIUKJIA, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCIEUIHOIO MO3HAHUS W aKTHUBHOIO
npeobpazoBanHus  jAeiicTBUTeNbHOCTH.  OmepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpazamMu O0ObBEIMHSAET pa3Hble BUABI y4eOHOM M TPYIOBOM N1€ATEIHLHOCTH,



SBIISICTCS OAHMM M3 MPO(PECCHOHATBHO BAXKHBIX KA4eCTB, MOATOMY aKTyallbHa
3amada (opmMupoBaHHS y O0OyYarOmUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUJHOCTH OOpPA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeObHOro kypca «l'eomerpusi» Ha 06a3oBoM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyuaromuxcss  4epe3  obOecreyeHHEe  BO3MOXKHOCTH  NPUOOpETEHHs U
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
M0 CTIEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[IporpaMmMa 1o reomeTpuu Ha 0a30BOM YpOBHE MIpeIHA3HayeHa Jis
00ydarommxcs CpeIHeN MIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaroniuecs Ha
0a30BOM YPOBHE JOJDKHBI OCBOMTH OOLIME MaTeMaTHUYECKHE YMEHMs, CBS3aHHBIC
CO CcHenu(puKOl TeoMeTpuH W HEOOXOAMMBIE [JIsl JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T€OMETPHUIO Oojee
r1yOOKO, €CiM B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HaHUSAX B IPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTmxeHre Lelau OCBOCHMSI IMPOrpaMMbl OOECIEUMBAETCS PEUICHHEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 knaccax gBisitoTCS:

e (opMupOBaHHE NpPEICTaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KyJbTYpPbI U OCO3HaHHE €€ B3aMMOCBSA3H C OKPY’KAIOLIUM MHPOM;

e (opMHpOBaHHE MpPEICTaBICHUS O MHOIOIPAHHHMKAX M TejaxX BpallleHus
KaK O BOKHEHIINX MaTEeMAaTHUECKUX MOJENAX, TO3BOJISIONINX OMUCHIBAThH
Y U3y4YaTh pa3HbIe SBICHHS OKPYKAIOIIETO MUPA;

e (opMupoBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeXax, MOJENIIX MU B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

e OBJIAJICHUE METOJIAMHU PEIICHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHATHSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPALICHUS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  QJITOPUTMAMH  PELIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXICHHS B XOJ€ PEIICHUS CTEPEOMETPHUECKHUX 3aJad WU 3a7ad C
IPAKTUUECKUM COJIEPKAHUEM;

e Dpa3BUTUE  UHTCIJICKTyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEM
oOydaromuxcs, IO3HABAaTEIbHOW  AKTUBHOCTH,  HCCJIEI0BATEIbCKUX
yYMEHUH, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBaHHe (GyHKIIMOHATBHOU I'PaMOTHOCTH, peeBaHTHOM
FEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEW B pEaJbHBIX >KU3HEHHBIX
CUTyalUsiX ¥ IPU M3YUYEHUU IOPYIHMX Y4YEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMyIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar Uil PELIeHHUs NPaKTUKO-OPUEHTHPOBAHHBIX
3a]1a4, UHTEPIPETUPOBATh U OLIEHUBATh MOIYUYEHHbIE PE3YIIbTaThI.

OTINYUTENBHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCSl BKJIIOYEHHE B KYypC
CTEpEOMETPUM B Hayajle €ro M3yuyeHus 3a/Jay, peUlaeMblX Ha YpPOBHE
MHTYUTHUBHOTO MTO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIECHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YyYaIIUXC B Kypce CTEPEOMETPUM IPOBOJMTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/laHM€  MPOCTPAHCTBEHHBIX 00pa3oB M  3aJad Ha  OIEpPUPOBAHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHNS.

OcHoBHBIE cojepxaTenbHble JIUHUKA Kypca «['eomerpun» B 10-11 kmaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenensercs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHs Ha YPOBHE CPEHEro 00IIero ooOpa3oBaHMsI.

Conepxxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenel€éHHbIM [0 rojaaM oOy4eHwus,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HaBBIKAMHU OCYUIIECTBIISIIOCH MOCIEN0BATENLHO U MOCTYNATEIbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKUX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometpuun oTBoAuTCs 2 4yaca B Henelnto B 10 kimacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a iBa roga ooydyenus - 102 yueOHbIX daca.



COIAEPKAHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapamnensHOCTh NPSMBIX U
IUIOCKOCTEM B  IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MPSIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOJd MEXAY MNPSIMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IUIockocTel. [lpocTteiilne mnpocTpaHCTBEHHbIE (QUIYpbl Ha
IJIOCKOCTH: T€Tpa’p, KyO, nmapaiesenumne]; TOCTPOCHUE CEUCHUM.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCNbHBIE W TEPHCHAUKYJIAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJl MEXAY INPSIMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYISP U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKUUsT  (GUrypbl Ha  TUIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEH: MPU3HAK  MEPHEHAUKYJSPHOCTH  JIBYX
IWIOCKOCTEN. TeopeMa 0 TpEX MEepIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yromapHas
NpU3Ma; IpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, PSMOYTOJIbHBIN
napajiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPAMUIbI; OOKOBAs U MOJIHAS MTOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpPaMUJIa;, MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBienne o TMpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadIp U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPaHHUKOB: pEOpa, WaroHaivd, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad ycedéHHoM mnupamuabl. [lonstue 006 00bEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGupie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEll.

11 KIIACC

Tena Bpamenust

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrolue HIAHAPUIECKOU
MOBEPXHOCTH, OCh ILWJIMHJIPUYECKON TMOBEpXHOCTH. llunuHap: OCHOBaHMS U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHN MoBepXHOCTU. KOHyC: OCHOBaHuME U BEpILIMHA, 00pa3yromias
M OCb, IUIOMAJb OOKOBOM U TOJHON TOBEPXHOCTU. YCEUEHHBIA KOHYC:
oOpasymollye U BbICOTa; OCHOBaHMS U OOKOBAsI TIOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IAUAMETp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3aumnoe pacnonoxxenue cepbl U MIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
JI011a1b Chephl.

N300pakeHne Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHWss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpalleHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Te. Teopema 006 00béMe
NPsIMOYTOJIBHOTO TMapajuienienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u mIomass chepsl.

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenus wmwiMHapa (TapajUIeIbHO M TEPIEHAMKYJSPHO OCH), CEUYCHHUS
KOHyca (mapaJuieIbHOE OCHOBAHMIO M NPOXOJAIIEE Yepe3 BEPIUHHY), CEUEHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mi1ockocTH U B npocTpancTBe. CI0XKEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznojkeHure BEKTOpa Mo TPEM HEKOMILIaHAPHBIM
BekTopaM. IIpaBuno mnapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM TIpaBHWJI JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTol Mex1y BekTopamu. CKalsipHOE MPOHU3BEIECHHUE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLUIIOMY Y HACTOSALIEMY POCCUMCKOW MAaTE€MAaTUKH, IEHHOCTHBIM OTHOLLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, pelIeHnH, paccy X IEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHBIX BUJOB UCKYCCTBA.

Pdusnyeckoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTEeMaTHYECKUE 3HAHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3aHATHUAX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWs, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTHUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHWM BCEW >KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHYCCKUX 3a/1a4 MATEeMAaTHICCKOM HAIIPABICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYECKOW KYJIbTYPbI, NOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MpoOdIieM;
OpHCHTAIlC Ha NMPUMCHCHHE MAaTEMAaTHYCCKUX 3HAHUM JUId pElICHUs 3a1ad B
00JIACTH  OKPY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB W OICHKH WX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYXKAFOIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKH ¥  OOIICCTBCHHOW MPAaKTUK{, [OHAMAaHHEM
MaTEeMaTHUECKONH HayKH Kak c(epbl UYeIOBEYECKOW MeATEIHbHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIICCTBIISITh TPOCKTHYIO M HCCIEIOBATCIBCKYIO ICSTEIHHOCTD
WHINBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvbmvie  nosnasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCS (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYXdCamoweeo  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAeicTBu:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIUPOBATH
OTpECICHUS  TOHATUH; YCTaHABJIMBATh CYIICCTBEHHBIM  IPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIE;

e BBIABIATH  MATEMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npemsiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTh croco0® pemieHus ydyeOHOM 3adavyd (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINMA ¢ Yy4EToM
CaMOCTOSATEIILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTeIbcKue TeiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaupoBaTh BOMPOCHI, (UKCHPYIOIIKME MPOTUBOpEUUe, MpolIemy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCcKOro
Oo0BbeKTa, SBJICHHS, TMPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaAMU;

e CaMOCTOSITEILHO (POPMYJIUPOBATH 00OOIIEHUSI U BBIBOJIBI MO PE3yIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE IMPOIIECCa, a TAKXKE BBIIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOMNIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(POpPMAIMIO W3  HCTOYHHUKOB  PA3JUYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, TIPEICTABIATE €€ B Pa3INYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
c(hOpMYTUPOBAHHBIM KPUTCPHSIM.

2)  VYuueepcanvhvlie KoMMyHuUKamugHvle  Oelicmgus,  o0becneyusarom

chopMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIpUHUMATh M (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS 110
XOJy pelleHus 3a7jaui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHUs; COIMOCTaBIATh CBOM CYXKJIEHUA C CYXICHUAMH JIPYTUX
YYaCTHUKOB AMaiiora, oOHapyXUBaTh pa3jIU4Me€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yJNbTaThl  pEelIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSTENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4decTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JEATEIHHOCTH, TUIAHUPOBATh OPTAHU3AIIUI0 COBMECTHOM
paboThI, pacipeAeNsaTh BUABI pabOT, JOTOBapUBATHCA, 00CYKIaTh MPOIIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBIMOJHATH CBOIO YacTh pPabOTHI H
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposanue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBLX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49H, BEIOUPATh CIIOCO0 perieHus
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN C yIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB;
BJAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTPOJII THpolecca u
pe3yJibTara peleHnss MaTEMaTHIEeCKOM 3a/1aun;

NPEABUNIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh NpPH PEUIEHUU
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIIBHOCTH HAa OCHOBE HOBBIX
0OCTOATENbCTB, TAHHBIX, HAWJEHHBIX OITHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKECHHS WIM HEAOCTHXKECHHUS PE3YJIbTATOB AECATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OnepupoBaTh MOHIATUSMU: TOUKA, IPAMasi, IIIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUU M CIICICTBUSI W3 HUX IPU PEIICHUU
reOMETPUUECKUX 3a]1ad.

OnepupoBaTh NOHATUAMHU: MAPATIICTBHOCTh U NEPIEHIUKYIISIPHOCTD MPSIMBIX
U TIJIOCKOCTEH.

KnaccupunmpoBath B3aMMHOE PACHOJIOKEHHUE TPSMBIX M IJIOCKOCTEH B
MIPOCTPAHCTRE.

OnepupoBaTh MOHATUSMM: JBYTPAHHBIM YTOJ, TpaHU ABYIPAHHOIO YTJa,
pedpo JIBYTpaHHOIO YrJja; JUHEWHBIA YroJl IBYTPAHHOIO Yrja; rpajycHas Mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh MOHSATUSIMUA: MHOTOTPAHHUK, BBINYKJIBIM W HEBBIMYKJIbIN
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPABUILHBI MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOIPAHHUKOB (MHpaMuaa; MpU3Ma,
PSIMOYTOJIBHBIN Napaijiesienune, Kyo).

Knaccudgunmponathb MHOTOTPaHHUKHU, BBIOWpas OCHOBaHHS JUIS
KJaccupuKanuu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHHKH, IPaBUJIbHBIC
MHOTOIPaHHUKHU; IPSIMbI€ U HAKJIIOHHBIE PU3MBI, HapajlIeICIUIICbl).

OneprpoBaTh MOHIATUSMU: CEKYIas INIOCKOCTh, CECUCHHE MHOTOIPAaHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHU M, UCTIOIB3YSI METOJT CIIEIOB.

CTtpouTh CE€UEHHSI MHOTOTPAHHUKOB METOJIOM  CJI€AOB, BBIMOJHSATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pemiats 3a1aun Ha HAXOXKAECHUE TEOMETPUUECKUX BEJIMUMH MO 00pa3iaM Wiu
aIrOpuTMaM, TPUMEHSS] W3BECTHHIC AHAIMUTHUYECKUE METOABbl TMPHU PEIICHUU
CTAHJAPTHBIX MaTEMAaTUYECKUX 3a/1a4 HA BBIYMCICHUE PACCTOSHUNA MEXAY JIBYMs
TOYKaMH, OT TOYKHM JO TMPsAMOW, OT TOYKH [0 TIUIOCKOCTH, MEXIY
CKPEIIHUBAIOIIUMHUCS TTPSIMBIMH.

Pemiats 3a1aun Ha HaXOXKIACHUE T€OMETPUUYECKUX BEJIMUMH MO 00pas3iaM Win
aIrOpuTMaM, NPUMEHSS] W3BECTHHIC AHAIMUTHUYECKUE METOABbl MPHU PEIICHUU
CTAHJAPTHBIX ~MAaTeMAaTUYECKUX 3aJa4 Ha  BBIYUCJIEHUE YIJIOB  MEXIY
CKpPCIUBAIOIIMUMUCS TMPSAMBIMU, MEXJIYy TMPAMOM U IUJIOCKOCTBbIO, MEXKIY
IJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.



Bbrancnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuja) C© TMpUMEHEHHEeM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETpPUS B IPOCTPAHCTBE;, LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensaTs reomerpuueckue (HaKTbl Ui PELIEHHS CTEPEOMETPUUYECKHUX
3aJ1a4, MPEANOIararoiuX HECKOIBKO IArOB PEIICHHUs, €CIIM yCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATs  MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a1a4.

IIpyBOIUTE NpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEM B IPUPOAE WU
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJMYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTUYeCKd C(HOPMYIMPOBAaHHON MPOOJEMbI, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TIEOMETPUHU, MWCCIENOBATh IIOCTPOCHHBIE MOJEINU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX MIOHITHI U TEeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPUYECKas IOBEPXHOCTh, OO0pasyrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3zyrolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

Pacno3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLIECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTa
CEerMEHTa; I1apOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C MPUMEHEHHEM (popMyI.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHCAHHBIK B chepy H
OMMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpalIeHUS.

Bb4ucasTe COOTHOUICHHUS] MEXIY IUIOIAASIMU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTYppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BUJl cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUICCKUX (PUTYpax, MpEeJACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCI0, O0BACHITh, KAKUMU CBOMCTBAMH OHU 00JIaJaI0T.

[IpuMeHSTh MpaBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIrOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOPaMH, CKAJISIPHOE TMPOU3BEACHUE, PACKIaAbIBaTh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUYECKHUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaXO0XXJICHUE TeOMETPUUYECKUX BEJIUYUH 0 00pa3liaM WUiIu ajifOpUuTMaM, MPUMEHSIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs nOpocTedIINEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUU CTEPEOMETPUUECKUX 3aa4.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHBIE 3HAHUSA Ha IPAKTHUKE: AHAJIM3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATh W3YUYECHHBIE IIOHATHS B INPOLIECCE IOWCKA PELICHUS
MaTeMaTU4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEaAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCICA0BaTh TOCTPOCHHBIE MOJEIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara aareOpsl; peniaTh
IIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
1 B 1
BEAICHHE B CTEPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepneHuKyISIPHOCTD MPSMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEH https://m.edso0.ru/1c209e37
bubnunoreka LIOK
4 10 1
VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU https://m.edsoo.ru/1c209e37
bubnmorexa LIOK
5 M 11 1
HOTOTPaHHiKH https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
6 9 1
OObEMBI MHOTOrpaHHIKOB https://m.edsoo.ru/1c209e37
bu6nmorexa LIOK
7 IT : 4 1
OBTOPEHHUE: CEUCHUS, PACCTOSIHUS U YTJIbI https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaunmeHoBaHHe pa3aejioB H TeM nudpoBbIie
Ne /i P Konrpoabnbsie IIpakTHueckue (pp )
NPOrpamMMblI Bcero odpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 Tena Bpametis 12 https://m.eds00.ru/1c209e37
N bubmuoreka [JOK
2 1
OOnemer Ten > https://m.edso0o.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPbI U KOOPJMHATHI B IPOCTPAHCTBE 0 httos://m.edsoo.ru/1c209e37
4 [ToBTOpeHue, 06001EeHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
uudgposbie
Nen/m Tema ypoka Kontposbubie IIpakTHnueckue
Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOHATHUS CTEPEOMETPHUU: TOYKA,
npsiMasi, II0CKOCTh, MpocTpaHcTBo. [IpaBmiia
1 M300pakKeHHS Ha pPUCYHKAX: H300paKeHUs 1 bubmorexa HOK
p N pucy ' p https://m.edsoo.ru/aecc77cd
TUIOCKOCTEH, MapaylIeIbHBIX PSIMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka
) [ToHsATHS: TTIEpeceKaroNTecs IOCKOCTH, 1 bubmuorexa [JOK
MEPECEKAOIIMNECS MPAMasi U INIOCKOCTh https://m.edso00.ru/2d8a9c99
3 ITonsaTHsA: IepeceKarouecs MIOCKOCTH, 1 bubnuorexa [JOK
[IEPECEKAIOIIMNECS NIpsAMasi U IIOCKOCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOI'paHHUKAMH,
4 n300paKeHNE MHOTOTPAaHHUKOB Ha 1 bubmorexa [JOK
P P https://m.edsoo.ru/a63959ed
PUCYHKaX, Ha MPOCKITMOHHBIX YePTEIKAX
HavansHbIe cBe/leHUs 0 KyOe U TUpaMHu/Ie,
5 uXx pa3BépTku U Moaenu. CeueHus 1 bubmmorexa [IOK
paseep ' https://m.eds00.ru/b30dff38
MHOTOTPaHHUKOB
HauanwsHbie cBeIeHUS 0 KyOe U MupaMHu/ie,
6 X pa3BépTKU U Mojenu. CeueHus 1 bubnnorexa [IOK
paseep ' https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsiTHE 006 aKCHOMAaTUYECKOM TTOCTPOCHUU
bu6mmoreka [IOK
7 CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUU U 1

CIICACTBHUA U3 HUX

https://m.edsoo.ru/Occ5c4fe
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[TonaTue 06 aKCHOMAaTUYECKOM MTOCTPOCHUH

bubmuorexa [JOK

8 CTEpEOMETPHUU: aKCHOMBI CTEPEOMETPUH U
P P P P https://m.edso00.ru/239c8ch4
CJIEJICTBUS U3 HUX
[TonsiTHE 00 aKCHOMATUYECKOM TTOCTPOCHUU
9 CTEPEOMETPHUU: aKCHOMBI CTEPEOMETPUU U bubmmorexa [JOK
P pHH: P P https://m.eds00.ru/65c6b106
CJICJICTBUS U3 HUX
[TonsiTre 06 akCMOMATHYECKOM MOCTPOSHUU
10 CTE€PEeOMETPUH: AKCHOMBI CTEPEOMETPUH U Bubmiorexa LIOK
P TPHI: P R https://m.edsoo.ru/258fc245
CJICJICTBUS U3 HUX
B3aumHoe pacnonoxeHue npsMbix B
11 MIPOCTPAHCTBE: MEepPeCeKarONTUECs bubmorexa HOK
poctp P Iep B ’ https://m.edso00.ru/1a2520f6
napajuieIbHbIe U CKPEIIMBAIOIINECS PSIMbIE
[TapaniensHOCTh MPSMBIX U INIOCKOCTEN B
12 IIPOCTPAHCTBE: NapajlIe/IbHBIE NPSIMBIE B bubnuorexa [JOK
MPOCTPAHCTBE; NAPaLICIIbHOCTh TPEX https://m.edso0.ru/93ad36b3
MPSIMBIX
[TapamienbHOCTh MPSMBIX U TUIOCKOCTEH B
13 npoctpancTse: [lapamiensHoCTh NpsAMOii U bubmmorexa [OK
pocip P P https://m.edsoo.ru/ee1d19b9
TIOCKOCTH
14 VYrael ¢ cOHanpaBIE€HHBIMA CTOPOHAMM bubmorexa HOK
P P https://m.edso00.ru/9f4071b9
15 VYron Mexay npsiMbIMU B IPOCTPAHCTBE bubmmorexa [OK
Ay TP poctp https://m.edsoo0.ru/fe733862
16 VYron Mexay NpsiMbIMU B IPOCTPAHCTBE bubmmorexa [TOK
Ay TP pocTp https://m.eds00.ru/2935a9a0
17 [TapamienbHOCTD IIJIOCKOCTEM: bubnnoreka [JOK
napajujiebHbIE INIOCKOCTH https://m.eds00.ru/2e18f255
18 CaolicTBa napasuieabHBIX TIOCKOCTEN bubnnorexka [JOK
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https://m.edsoo.ru/e504d656

19 [Ipocreiinme nmpocTpaHCTBEHHBIE PUTYPHI HA bubnmoreka [JOK
IIJIOCKOCTH: TETPadIp, KyO, mapasiesIeuIe 1 https://m.edsoo.ru/4a28dc02
. bubnmoreka [JOK
20 Hoctpoerine ceternii https://m.edso0.ru/1d434d0f
. bubnmoreka [JOK
21 Hoctpoerne ceternit https://m.edsoo.ru/ec26fe5d
KonTpomapHas padora o Teme "IIpsimbie u
22 MJIOCKOCTH B TIPOCTPAHCTRBE. bubmorexa LHOK
. https://m.edsoo.ru/9a0a9e56
[TapaniensHOCTh MPSMBIX U ILTOCKOCTEN"
[lepnieHAUKYJIAPHOCTD NPSIMOM U TIJIOCKOCTH:
23 HGIZF))HGHILI/IK;IJIﬂIfHBIe Hp;{l;lme B bubmmorexa LIOK
https://m.edsoo.ru/b19f6asd
IIPOCTPAHCTBE
24 [IpsimMble mapanienbHbie U bubnnoreka [JOK
NEPIEHAUKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 IIpsiMble mapasienbHbie U bubnnorexka [JOK
NEPHEHAUKYIISAPHBIE K INIOCKOCTH https://m.eds00.ru/ba545966
26 [Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOU U bubnnoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHANKYJISIPHOCTH IPSIMON U bubnnoreka [JOK
IIJIOCKOCTH https://m.eds00.ru/79165d15
28 TeopeMa 0 IpsAMO¥ IEPIIEHIUKYJIIIPHOMN bubnnoreka [JOK
IIJIOCKOCTH https://m.eds00.ru/635¢5087
29 Teopema o npsMoit epreHANKYIIPHON bubnuorexa [IOK
IIJIOCKOCTHU https://m.edso00.ru/bd3745f8
30 Teopema o npsAMOl NEpIEHANKYIIPHON bubnuorexa [IOK
IIJIOCKOCTH https://m.edsoo.ru/7d18834b
31 [lepnieHauKysip 1 HAKJIOHHBIE: PACCTOSIHUE bub6nuorexa [IOK
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OT TOYKHU OO IIIOCKOCTHU, paCCTOAHHUEC OT
HpHMOﬁ J0 IIIIOCKOCTH

https://m.edsoo.ru/33c477d3

[lepnienquKymnsip 1 HAKJIOHHBIE: PACCTOSIHUE

bu6mmoreka [IOK

32 OT TOYKH IO IIJIOCKOCTH, PACCTOSIHHE O
T qUH AO T i, paccrosime ot https://m.edsoo.ru/66fefadd
IPSIMOM 70 TJIOCKOCTH
[leprieHauKyIsIp ¥ HAKIOHHBIE: PACCTOSTHUE
33 oT I";O‘IKEI[ OyHJ'I(P;CKOCTI/I aCCTo;II)HI/Ie oT bubmmorexa [JOK
. A s https://m.edsoo.ru/a5b7b8e3
IPSIMOM 70 IJIOCKOCTH
[leprieHauKyIsIp ¥ HAKIOHHBIE: PACCTOSHUE
34 oT IT)quIfI[ OyHJ'II(;CKOCTI/I aCCTOSII)HI/Ie oT bubmmorexa LOK
. P https://m.edsoo.ru/dbee22bc
IPSIMOM 70 TUIOCKOCTH
35 VYrael B IPOCTPAHCTBE: YTOJI MEXAY MPSIMOI bubnuorexa [JOK
U IJIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHBIN yroJ1, JUHEHHBIN yIoJl bubnuoreka [IOK
JBYI'PaHHOI'O yTJIa https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl bubnnorexka [JOK
JBYTPaHHOI'O yrja https://m.edsoo.ru/c7c777ed
38 [IeprieHIMKYIAPHOCTH INIOCKOCTEMN: TPU3HAK bubnnoreka [JOK
NEPNEHAUKYISIPHOCTH JBYX IJIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [lepneHIMKYISAPHOCTD MIIOCKOCTEMN: IPU3HAK bubnuoreka [IOK
NEPNEHAUKYISIPHOCTH JBYX IJIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 IlepneHAUKyYISAPHOCTD IIJIOCKOCTEM: IIPU3HAK bubnnorexka [JOK
MEPIEHINKYIAPHOCTH JBYX IIIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema o0 TpEX nmepHEHIUKYIIAPAX bubmmorexa [OK
P P PHCHNEYILP https://m.edsoo.ru/e4972cdc
42 Teopema o0 TpEX NMepHEHIUKYIIPAX bubmmorexa [OK
P P PHEHAIYIAP https://m.edso0.ru/52188a7d
43 Teopema o Tpéx NepneHAuKyIIpax bub6nuorexa [IOK
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KonTtponbHas pabora mo Temam
"IlepnieHAUKYJIAPHOCTD MPSIMBIX U

https://m.edsoo.ru/9f246736

bubmuoreka [JOK

44 mrockocTe" u "Y bl MeXAy NPSIMbIMU U https://m.edsoo.ru/5h971ef3
IJI0CKOCTSIMU"
[lonsiTHE MHOTOIpaHHUKA, OCHOBHBIE

45 3JIEMEHTHl MHOTOTPAaHHUKA, BBIITYKJIbIE U bubmumoreka [IOK
HEBBIMYKJIbIE MHOTOTPAaHHHUKHU; pa3BEPTKA https://m.edso00.ru/2d24e873
MHOTOTpaHHHKA
[Ipu3ma: N-yronbHas npu3Ma; rpaHu u

46 OCHOBAHMS MIPU3MBI; IPsIMasi 1 HAKJIOHHAS bubnuorexa [JOK
pU3MbI; OOKOBas ¥ TIOJIHAS TIOBEPXHOCTD https://m.edsoo.ru/b4ad63ad
IPU3MBI

47 [Tapannenenurnen, TpsIMOYTOJIbHBIN bubnnoreka [JOK
rapasulesIenuIle]l U €ro CBOMCTBa https://m.edso0o.ru/8a7be683
[Tupamuna: N-yroibHas nupamuia, TpaHu U

48 OCHOBaHME MHPaMUJIbl; OOKOBas M MOJIHAS bubnuoreka [IOK
IIOBEPXHOCTh NMUPAMU/IbI; IPABHIIBHAS U https://m.edsoo.ru/fblcd0as
yCeu€HHas nupaMuIa
[IpaBunIBHBIE MHOTOTPAHHUKU: TTOHSTHE
MPABUJIBHOTO MHOTOTPAHHUKA; MPaBUIIbHAS

49 npu3Ma ¥ MpaBUIbHAS MUPAMHJIA; bubmorexa OK

https://m.eds00.ru/074c8865

[IpaBWJIbHAs TPEYrojibHAas MUpaMUaa U
MPaBWIBHBIN TeTpasap; KyO
[IpencraBienue o npaBUIbHBIX

50 MHOTOTpaHHHUKaX: OKTa’dap, 10AEKadIp U bubmiorexa LIOK

https://m.edsoo.ru/a0fdd5bf

UKOCa’Ip.

51 CummeTpus B TPOCTPAHCTBE: CUMMETPHUS bubmuotexa [JOK

OTHOCHUTCIIBHO TOYKH, HpﬂMOﬁ, IIIIOCKOCTH.

https://m.edsoo.ru/b9e777d9
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OJIEMEHTHI CUMMCTpPUH B IIUpaMUiax,
napauiCIcnmicaax, nmpaBUIbHbIX
MHOTI'OI'PaHHHUKax

Brruncienue 31eMeHTOB MHOTI'OI'PpaHHUKOB:

bu6mmoreka [IOK

52
péOpa, 1raroHaiu, yrisl https://m.edsoo.ru/6cdbecef
[Tnomaas 60KOBOM MOBEPXHOCTH M IMOJTHOM
53 MOBEPXHOCTHU MPSIMOU IPU3MBI, ILIOIIAdb bubnnoreka [HOK
OCHOBaHUH, TeopeMa 0 OOKOBOH https://m.edso00.ru/37d84157
MOBEPXHOCTHU MPSMOI MPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
54 MMOBEPXHOCTH MPaBUILHOM MHUPAMHU/IBI, bubmuorexa [JOK
TeopeMa O IUIOMAIu OOKOBOM MMOBEPXHOCTH https://m.edsoo.ru/5603e30b
YCEUEHHOU MUPaMUIbI
55 KonTponbhas pabota no Teme bubnuorexa [JOK
"MHuororpaHHuku" https://m.edso0.ru/a95f5c04
, bubnuotexa [JOK
56 IT
OHATHE 00 00BEMe https://m.edsoo.ru/7ad0020b
N bubnuotexa [JOK
57
OObEM npavH s https://m.edso00.ru/235171b3
n bubmuorexa [JOK
58
OObEM npavH s https://m.edsoo.ru/f47dfefd
N bubmuorexa [JOK
59 OOBEM Mupamu el https://m.eds00.ru/79c¢10312
" bubnmnoreka [JOK
60 06
HOM TTHPaMHAET https://m.edsoo.ru/2faadc3f
N bubnuotexa [JOK
61 06
DM TIPHSMH https://m.eds00.ru/79853608
62 OO0BEM TTPU3MBI bubmorera [JOK

https://m.edso0.ru/1e053890
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bubmuorexa [JOK

63 O0né 1
PEM HPHIMEL https://m.eds00.ru/482d3f51
Kontponbnas pabota no reme "OO0bEMBI bubnmoreka [JOK
64 1
MHOTOTPaHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpEeHUE, 0600IIEHNE CHCTEeMAaTH3 AN
65 3HaHui. [locTpocHue ceueHmit B 1 bubmorexa [IOK
' P https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpEeHME, 0000IIEHNE CHCTEMAaTH3aIINS
3HaHUU. BBIYKCIIEHHE PACCTOSIHUI: MEXAY
66 BYMS TOYKaMH, OT TOYKH JIO TIPSMOM, OT 1 bubmorexa HOK
s ’ Ao TP ’ https://m.edsoo.ru/f7792ba9
TOYKH JI0 THIOCKOCTH, MEXKTY
CKPEIIHUBAOIIUMUCS MTPSIMBIMH
bu6mmoreka [IOK
67 4 0 1
TOTOBAR KORTPOIBHAZ pabota https://m.edso0.ru/b9146bcO
[ToBTOpEeHUE, 0600IIEHNE CHCTEMAaTH3 AN
3HaHUU. BBIYKCIIEHNE YTIIOB: MEXIY
68 CKPEIIUBAIOIINMUCS ITPIMBIMH, MEX T 1 bubmmorexa [IOK
P . P ’ Y https://m.eds00.ru/56765e8b
TPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YTIIOB MEXKAY TUIOCKOCTSIMHU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
uuppoBbIe
Ne n/m Tema ypoka Kontpoabubie IIpakTuueckue p
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl

1 Cdepa u map: neHTp, paanyc, AMameTp; 1 bubnunoreka HOK
IJIOIA b TTIOBEPXHOCTH ChEephI https://m.edsoo.ru/0341bc2b
BsaunmMHuoe pacrionoxxenue chepsl u

bu6mmoreka [IOK
2 IJIOCKOCTH; KacaTelbHas INIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
chepe; iomaab chepsl

3 N3o6paxenue chepsl, mrapa Ha MIOCKOCTH. 1 bubnnoreka [JOK
Ceuenus mapa https://m.edso0.ru/bc15f7f2
Hunuaapuyeckas MOBEPXHOCTb,

4 00pa3yroIIre UIHHIPHISCKON 1 bubnnoreka [JOK
MMOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edso00.ru/6054b8c1
MMOBEPXHOCTH

WJIMHJIP: OCHOBaHUS U OOKOBas
5 ]l'_IIOBe XHIZ)CTL o0pasyromas 1 ocCh; 1 bubmmorexa [IOK
P > OPPY . https://m.eds00.ru/188f6216
TUTOIIAh OOKOBOI M TIOJHOM MOBEPXHOCTH
N3006paxkeHne NUINHAPA HA TIIOCKOCTH.

6 Pa3Béprka nununapa. CeueHus QWINHAPA 1 bubnnoreka [JOK
(MJI0CKOCTHI0, MapasIeIbHON WK https://m.edso0o.ru/016e25eb
MEPIEeHIUKYISIPHON OCH LIMITUH/IPA)

Konnueckas moBepxXHOCTh, 00pa3yromme
7 KOHUYECKOW MOBEPXHOCTH, OCh U BEPIINHA 1 bubmmorexa [OK
. p ’ p https://m.edso0o.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
8 Konyc: ocHOBaHHE 1 BEpIINHA, 1 bubmmoreka [JOK
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o0pasyromias U 0Ch; IIIOMAAb OOKOBOW U
IOJIHOM MOBEPXHOCTH

https://m.edso0.ru/897dd3b2

Yceu€HHbIi KOHYC: 00pa3yrolye u

bu6mmoreka [IOK

9 ; S
BICOTA,; OCHOBAHIL H DOKOBAA https://m.edso0o.ru/1468bab3
MMOBEPXHOCTh
N3006paxeHne koHyca Ha MIOCKOCTH.

Pa3BépTka konyca. CeueHust KOHyca
10 (TUIOCKOCTBI0, MapauIeIbHON OCHOBAHHUIO bubmmorexa [JOK
- 11ap . ’ https://m.edsoo.ru/Obdelbe8
Y TUTOCKOCTBIO, IPOXO/ISIIEH uepe3
BEPILHHY)

1 KomOunanus ten BpamieHus u bubnnoreka [JOK
MHOTOT'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHH1K, OMUCAaHHBIN OKOJIO c(hephl;

12 cdepa, BUCaHHas B MHOTOTPAaHHUK WJIU B bubmorexa LHOK

pé, P https://m.eds00.ru/0b136158
TEJIO0 BpallleHus
13 [TonsiTue 06 06BéMe. OCHOBHBIEC CBOMCTBA bu6mmoreka [IOK
00BEMOB TeN https://m.edso0.ru/26a03fb7
N bubmuorexa [JOK
14 06
DEM HHIHHAPa, KOoHyca https://m.eds00.ru/5513d87b
N bubnuorexa [JOK
15 06
BEM LLapa i ILIOAZb Chepbl https://m.edsoo.ru/d189bde2
[TogoOHbIE TeNa B MPOCTPAHCTBE.
16 COOTHOIIEHUS MEX Y IUIONIAAIMA bubmmorexa LHOK
. "y https://m.edso0.ru/810cfleb
MMOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI

17 KonTponbnas pabora no temam "Tena bubnuoreka [IOK
BpaeHus" u "O6beMbl Ten" https://m.edsoo.ru/4a33a8ab

bu6mmoreka [JOK

18 BexTop Ha MI0CKOCTH U B IPOCTPAHCTBE

https://m.edsoo.ru/5caefclb
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bubmuorexa [JOK

19 Crno)kxeHue ¥ BBIYNTAHHUE BEKTOPOB
P https://m.eds00.ru/234£089
20 YMHOXEHHE BEKTOpa Ha YHCIIO bubmorexa HOK
P https://m.edsoo.ru/dee379eb
Pasnoxxenue BekTopa 1o Tpém
21 HEKOMILUTaHapHBIM BekTopam. [IpaBuio bubmorexa LHOK
P pam. 1p https://m.edsoo.ru/a28fd74e
napajuiefienuneaa
Pemienue 3ama4, CBSI3aHHBIX C
22 MIPUMEHECHHUEM TPABHII JCHCTBUH C bubmorexa LHOK
P P s https://m.edso0.ru/5a827900
BEKTOpaMH
93 KoopanHaTHO-BEKTOPHBIN METO ITPU bubnnorexa [HOK
pEeLIeHUU TEOMETPUYECKUX 3a7a https://m.edsoo.ru/d3alfe30
[IpsimoyronbHas cucteMa KOOpAUHAT B
24 npoctpancTBe. KoopauHAThl BEKTOpa bubmmorexa [JOK
POCTPE] FTooPA pa. https://m.eds00.ru/48db7058
[Ipocreiimme 3a1aun B KOOpAUHATAX
o5 VYron mexay Bektopamu. CKansipHOE bubnuoteka [JOK
MPOU3BEICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brrunciienue yriioB Mexay NpsMbIMU U bubnuoteka [JOK
IIJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
97 Kontponbnas pabota o teme "BekTopsr u bubnmnoreka [JOK
KOOPJMHATHI B IPOCTpaHCTBE" https://m.edsoo.ru/77c22fc5
[ToBTOpEeHUE, 06001IEHNE 1
78 cucreMaru3anus 3HaHuid. OCHOBHBIE bubmuoreka [IOK
¢burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUH
IToBTOpenue, 0600IIIEHNE U
P ” . bubnuotexa [JOK
29 cucreMmarusanus 3HaHuii. OCHOBHBIE

¢burypsl, pakTel, TEOPEMBI Kypca

https://m.edso0.ru/078cd184
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IIaHUMETPUHN

[ToBTOpeHuEe, 0600IIEHNE U

30 cHCTEMAaTH3alMs 3HAHUH. 3agaun 1 bubmorexa [IOK
1 e https://m.eds00.ru/7491efe0
TUTAHAMETPUU B METOJIBI HX PEIICHUS
IToBTOpEeHME, 0000IIEHNE U
31 chcTeMaTu3alus 3HaHui. 3agaun 1 bubmmorexa [IOK
I had https://m.edsoo.ru/4dffda97
MJIAHUMETPUHU ¥ METOJIBI KX PEIICHHS
[ToBTOpEeHME, 0000IIEHNE 1
39 cucreMaTtu3anus 3HaHuil. OCHOBHbIE 1 bubnuorexa [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEOMETPUH
bu6mmoreka [IOK
33 n 3] 1
TOroBad KOHTpOJIRHA pabota https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 06001IeHNE 1 1 bubnuorexa [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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MMPOBEPSEMBIE TPEFOBAHUSA K PE3YJIBTATAM OCBOEHMSA OCHOBHOM
OBPA30BATEJILHOM ITPOT' PAMMBI

10 KJIACC
Kon IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI
NPoOBEPSIEMOT0 0o0pa3oBaTeIbHOI MPOrpPaMMbl CpeIHero 001ero 00pa3oBaHus
pe3yJbTara

7 I"'eomerpus

7.1 OnepupoBaTh NOHATUSAMH: TOUKA, IpsiMasi, IIIOCKOCTh

7.2 [IpuMeHATh aKCMOMBI CTEPEOMETPUU U CJIEACTBUA M3 HHUX IPU PELICHUU
reOMEeTPUUECKUX 3aJa4

7.3 OnepupoBaTh HOHATUSAMU: NTAPAIIJIEIBHOCTD U MEPIEHIUKYISIPHOCTD MPSAMBIX U
IIJIOCKOCTEMN

7.4 Knaccudunumposats B3aUMHOE pacIoyioxeHue IIPSIMBIX
U IJIOCKOCTEH B IPOCTPAHCTBE

7.5 OnepupoBaTh MOHATHSIMU: IBYTPAHHBIA yroJl, TPAHU IBYTPAHHOTO yIia, pedpo
JBYTPAHHOTO yIJa, JUHEHHBIA yroj JABYI'PaHHOTO yrja, rpagycHas mMepa JBY-
IPaHHOIO yrIJia

7.6 OnepupoBaTb MOHATUAMHU: MHOTOIPAHHMK, BBIIYKJIBIM W HEBBITYKIIbIHA
MHOTOTPaHHUK, 3JIEMEHTbl MHOTOTPAHHUKA, TPaBUJIbHBIII MHOTOTPAaHHUK

7.7 Pacnio3HaBaTh OCHOBHbIE BHJbI MHOTOTPAaHHUKOB (MHMpamMuja, IpHU3Ma,
IPSMOYTOJIBHBIN Mapajuiesnenunes, Kyo)

7.8 Knaccugpunuposars MHOT'OI'PAHHUKH, BbIOMpast OCHOBAHUs JUTS
KJaccu(uKanuy (BBITYKJIbIE M HEBBINYKJble MHOTOIpAaHHMKH, HpPaBUJIbHbIE
MHOTOTPaHHUKH, NPSIMbIE U HAKJIOHHBIE IPU3MBI, apaJlIeJIenUIeb])

79 OnepupoBaTh NOHATUSIMH: CEKYIIAs INIOCKOCTh, CEYEHNE MHOTOIPaHHUKOB

7.10 OOBSICHATh NPUHIUIBI MOCTPOCHUS] CEUYEHUH MHOTOIPAaHHUKOB, HUCIOJb3Ys
METO/ CJIEJIOB

7.11 Ctpouthb ceueHuss MHOTOIPaHHUKOB METOJIOM CJIEJIOB, BBIMOJIHAThH (BBIHOCHBIE)
IUIOCKHE YEPTEeKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UIyp: BHI CBEpXY,
cOOKY, CHU3Y

7.12 Pemate 3a7aun Ha HaXOKJACHHWE T€OMETPHUECKUX BEIUYMH MO oOpasuam Win
QIropuTMaM, MPUMEHSSI W3BECTHBIE AHAIMTUYECKHME METOJbI INPH pElICHUU
CTaHJAapPTHBIX MAaTEMaTHYECKUX 3aJa4 Ha BBIYUCICHUE PACCTOSHUH MEXIy
JBYMsI TOUKAMH, oT TOUYKH bi (6] MPSIMOH, oT TOYKHU
J10 IIJIOCKOCTH, MEKY CKPEHIMBAOIIMMHUCS IPSIMBIMU

7.13 Pemate 3a7aun Ha HaXOXKJIEHHE TE€OMETPUYECKUX BEIWYWH MO O0pas3iaM HIH
QIrOpUTMaM, MPUMEHSS W3BECTHBIE AHAIMTUYECKHME METOJBI INPU PEIIECHUU
CTaHJApPTHBIX MaTeMaTHMYeCKHUX 3a/ad Ha BBIYHMCIEHUE YIJOB MEXIy
CKPEIIMBAIOIIMMHUCA TPSAMBIMH, MEXIy MpSIMOW M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB

7.14 Boruncnare 00bEMBI M IUIONIAM MOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
nupaMujia) C TNpUMEHEeHHuEeM (OpMyJ, BBIYHUCISATH COOTHOIIEHUS MEXIY
TUIOINAISIMU TOBEPXHOCTEH, 00bEMaMu MOJOOHBIX MHOTOIPaHHUKOB

7.15 OnepupoBaTb NOHATUAMU: CHUMMETPUS B IIPOCTPAHCTBE, LEHTP, OCb U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUH (PUTYpBI

7.16 W3Bnekath, mpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HMHEPOPMALMIO O

IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYypax, IPEICTaBICHHYIO Ha YepTekKax




U PUCYHKaX

7.17 [TpuMensaTh reomeTprueckue (pakThl Ui pelIeHus: CTePeOMETPUUYECKUX 3a/aY,
NPENOIaraloIluX HECKOJIIBKO IIaroB PEIICHHs, €CIIM YCJIOBHUS MPUMEHEHUS
3aJlaHbl B ABHOH popme

7.18 [IpuMenATs,  mpocTEHIIME  IPOrpaMMHBIE  CPEACTBA U JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUYECKHX 33134

7.19 [IpuBOAMTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPO/IE U JKU3HU,
paciio3HaBaTh IPOSIBJICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE

7.20 [IpuMeHsATH TOJTYYEHHBIE 3HAHUS HA NPAKTUKE: aHAJIM3HPOBATH peajbHbIC
CUTyallUM M HPUMEHATh U3yYEHHbIE MOHATUS B IpOLecce MOMCKAa PELIeHUs
MaTeMaTHYeCKu COPMYIUPOBAHHOW NPOOIEMbI, MOJEIUPOBATh peabHBIC
CUTyallUM Ha S3bIKE€ I'€OMETPUH, MCCIIEJOBAaTh IOCTPOEHHbIE MOJENHU C HC-
MOJIb30BAHUEM TE€OMETPHUECKUX TMOHATHH W TEOpeM, ammapaTra anreOpsl,
pelaTh NMpakTUYECKUE 3a/laul, CBSI3aHHBIE C HAXOXJIEHUEM Ie€OMETPUYECKHUX
BEJIMYHH

11 KJIACC
Kona IIpoBepsiemble npeAMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NPOBEPSIEMOT0 0o0pa3oBaTeIbHOI MPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJabTarta
6 ['eomerpust
6.1 OnepupoBaTh MOHATUAMHU: LWIMHApPUYECKas IOBEPXHOCTb, 0Opasyrole
[WINHAPUYECKON  MOBEPXHOCTH, LWIMHAP, KOHUYECKass TIOBEPXHOCTD,
o0pasyrone KOHMYeCKOH IOBEPXHOCTH, KOHYC, chepruecKkasi MOBEPXHOCTh

6.2 Pacnio3naBate Tena BpamieHust (HUIUHIP, KOHYC, cdepa u map)

6.3 OOBACHATH CIIOCOOBI MOJTyYSHHsI TeJI BpaLLeHHS

6.4 KnaccuduimpoBats B3aMMHOE PacrioioKeHHe chephl U MIIOCKOCTH

6.5 OnepupoBaTh MOHATUSAMH: IIAPOBOW CETMEHT, OCHOBAaHHE CETMEHTa, BBICOTA

CerMEHTa, IapOBOM CJIOH, OCHOBAHHE IIAPOBOTO CIIOS, BBICOTA IIAPOBOTO CIIOA,
1IaPOBOU CEKTOP

6.6 Bbruucnare  00bEMBI M IUIOIIAAM  TOBEPXHOCTEM  Ten  BpalleHHs,

TE€OMETPHUECKUX TeJl C MPUMEHEHHEM (HOopMYJT

6.7 OnepupoBaTh MOHATUAMHU: MHOTOTPAaHHHK, BOMCAHHBIA B cepy M ONMUCAHHBIN
oK0J10 cthepsl, chepa, BIIMCAHHAS] B MHOTOTPAHHUK WJIH TEJIO0 BpAIIEHHUS

6.8 BbIUMCIATE COOTHOIIGHUS MEXAY IUIOMAASMU MOBEPXHOCTEH M 00bEMamMH

MOAOOHBIX TEJ

6.9 N300paxkaTh u3ydaemble (UTYpHl OT PYKM U C TPUMEHEHHEM IPOCTHIX

4epTEKHBIX HHCTPYMEHTOB

6.10 BbINONHATE (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BU cBEpXy, COOKY, CHU3Y; CTPOHUThH CEUSHHSI TEJI BPALICHHS

6.11 W3BnekaTb, HMHTEPIPETUPOBATH W  INpeoOpa3oBbIBaTh  HMH(GOpPMAIMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (DUTYpax, MPEICTABICHHYIO Ha YepTeKax
U PUCYHKAaxX

6.12 [TpumMeHsTh TEOMETpHUUYECKHE (AKTHI I PEIICHUsS] CTEPEOMETPHYECKUX 3a/1ad,
MPEINoIaraloliiX HECKOJbKO IIaroB PEIICHHs, €CIH YCIOBHS MPUMEHEHHS
3a/1aHbl B IBHOU (popme

6.13 OnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14 BBIMomHATE AEHCTBUS CIIOKEHUSI BEKTOPOB, BEIYUTAHHUSI BEKTOPOB M YMHOKCHHUS
BEKTOPA Ha YHCIIO, OOBACHITH, KAKIMU CBOHCTBAMH OHHU 00JIa1af0T

6.15 [TpuMeHsATh MPaBWIIO MapaIeeNuIe/1a IPH CI0KECHUN BEKTOPOB

6.16 OmnepupoBaTh MOHATHUSAMH: JEKAPTOBBI KOOPIMHATHI B IPOCTPAHCTBE, BEKTOD,
MOJIyJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YTOJ MEXIY
BEKTOPaMH, CKIIPHOE NPOM3BEJCHHWE BEKTOPOB, KOJUIMHEApHBIC U
KOMILJIAHAPHBIE BEKTOPHI

6.17 Haxoaute cyMMy BEKTOPOB M IIPOHM3BEICHHE BEKTOpa Ha YUCIO, YTOJI MEKIY
BEKTOpaMH, CKaJISIpHOE MPOM3BEACHUE, PACKIAbIBaTh BEKTOP IO JIBYM HEKOII-
JMHEApHBIM BEKTOpaM

6.18 3amaBaTh IIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT

6.19 Pemate mpocreiimme reomerpuyeckue 3amadyd Ha IMPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METO/1a

6.20 Pematp 3amaum  Ha  J0Ka3aTeNbCTBO MAaTEMAaTHYECKHX OTHOUICHUH W
HAaXOXXJCHHE TEOMETPUYECKUX BEIWYMH TI0 o0paslaM W aJIropuTMam,
NPUMEHSST M3BECTHBIE METOJbl NPU PEIICHWH CTaHIAAPTHBIX MaTeMaTHYeCKUX
3amaq

6.21 [lpumeHAT, ~ mpoCTelIIMe  MpOrpaMMHBIE  CPEACTBa M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CHCTEMBI IIPH PEIICHUH CTEPEOMETPUUYECKHX 33134

6.22 [TpuBOIUTE MPUMEpPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B NMPHUPOJIC U JKU3HH,
pacro3HaBaTh MPOSIBJICHNE 3aKOHOB T€OMETPHUHU B HCKYCCTBE

6.23 [IpuMeHsTh MONy4YEeHHbIE 3HAHUS HA MPAKTUKE: AaHAJIU3UPOBATh pealbHbIE

CUTyallUd U IPUMEHATH U3Y4YCHHBIE IOHATHS B IIPOLECCE IOMCKA PELICHUs
MaTeMaTH4ecKu Cc(OpMyIMpOBAaHHOW MpoOIeMbl, MOJEIUPOBATh peajbHbIE
CUTyallUd Ha A3BIKE T'€OMETPUH, MCCIEN0BaTh IOCTPOCHHBIE MOJECIH C MHC-
10JIb30BAHUEM T'€OMETPUUYECKUX MOHATUHN U TEOpEM, ammapara ajareOpsl, peraTh
[IPAKTUYECKHUE 3aa41, CBSI3aHHbIE C HAXO0XKICHUEM T€OMETPUYECKUX BETUYNH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Koxa

HpOBepﬂeMblﬁ JICMECHT COACPKaAaHUSA

7

I'eomeTpus

7.1

OcHoBHbIE TOHATHUS cTepeoMeTpuu. Touka, Ipsimasi, INIOCKOCTb, IPOCTPaHCTBO. [loHsATHE
00 aKCMOMaTHYECKOM ITOCTPOEHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUU U CIIEJCTBUS
U3 HUX

7.2

B3anMHOe pacnosnoxeHue MpsMbIX B MPOCTPAHCTBE: MEPECEKAOIIUECs, TapaJlIeIbHbIE U
cKpemuBaromuecs npsamsele. llapamnenbHOCTh NPSIMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE:
napajuyieJbHble  INpsMbIE B IMPOCTPAHCTBE,  MAPAUIEIBHOCTh  TPEX  IPSIMBIX,
MapAUIEIBHOCTh pAMOi U TJIOCKOCTH. Yrael
C COHAmpaBJICHHbIMM CTOPOHaMH, Yyroid MeEXAy TMpsMbBIMA B  IPOCTPAHCTBE.
[TapayuieIbHOCTh IUIOCKOCTEH: NapajljIelibHbIE IIJIOCKOCTH, CBOMCTBA ITapaJIEIbHBIX
wiockocTeil. [Ipocreiimue mpocTpaHcTBeHHbIE (UTYpBl Ha IIOCKOCTH: TETpad’ap, KyoO,
napajuleIenune], IOCTPOCHUE CEYEHUN

7.3

[lepieHAUKYISIPHOCTh  MPSMOM W TUIOCKOCTH: MEPHEHAUKYJSPHBIE TpsSMbIE B
MMPOCTPAHCTBE, NPSAMBIC MAPAJUICIBHBIC W TMEPIHCHAUKYIISAPHBIC K INIOCKOCTH, IPHU3HAK
NEPIEeHIUKYISPHOCTA TMPSIMONW U IJIOCKOCTH, TEOpeMa O MIPSIMON MEepIeHIUKYISIPHOM
MJIOCKOCTH. YTJbl B MPOCTPAHCTBE: YroJl MEXIY MHPSIMOM M IUIOCKOCTBHIO, JIBYTPaHHBIM
YTOJI, TUHEHHBIA YO ABYTpaHHOro yria. [lepneHaukynsp U HaKJIOHHBIE: paCCTOSHHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT MPSIMON JO0 TUIOCKOCTH, MPOCKIHS (UTYphl Ha
IJIOCKOCTh. llepneHauKyIapHOCTh MIIOCKOCTEM: MPU3HAK NEPHEHAMKYJISIPHOCTH IBYX
mrockocreil. Teopema 0 TpEX nepneHIuKyIsipax

7.4

IlonsAiTME MHOIOrpaHHHMKA, OCHOBHBIE JJIEMEHTBl MHOIOIDAHHMKA, BBIIIYKIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH, pa3BEPTKA MHOTOrpaHHMKa. [Ipu3ma: N-yronpHas npusma,
IpaHd W OCHOBaHUS MpPU3MBI, MIpsMas M HAKJIOHHAs TNPU3MBbI, OOKOBas W TIOJIHAs
MIOBEPXHOCTh npu3Mbl. [lapamienenunen, NpsMOYTOIBHBIM MMapajuleIenuIe] U €ro
cBoiicTBa. [lupamuna: N-yroiapHas NMpamMuia, TpaHU ¥ OCHOBAHUE MUPAaMU/IbI, OOKOBas U
MOJIHAsl TIOBEPXHOCTb MNUPAMUJIbI, TpPaBUIbHAS U yceu€HHas MNupamuga. IJIEMEHTbI
npu3Mbl U nupamuabl.  [IpaBuibHBIE MHOTOTPaHHUKM: IOHATHE  IPABUIBHOIO
MHOTOIPDAHHMKA, IIpaBWJbHAs IpU3Ma M IPAaBWIbHAs NHMPAMHUAA, IIPaBUIbHAS
TpeyrojibHas MUpaMuja U MpaBUIBHBIA TeTpasap, KyO. IlpeacraBnenue o mpaBHIBHBIX
MHOTOTpaHHHUKaX: OKTadp, 0AeKadip U ukocayapyrue CedeHus NpU3Mbl U MUPaMUJIbI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMCETPUA OTHOCUTCIBHO TOYKH, HpHMOfI, IIJIOCKOCTH.
DJIeMEHTBI CUMMCTpPHUH B TIMpaMuZiaX, MapajjiCJICOUICaax, NpaBUJIbHbIX MHOT'OTPAHHHUKAX

7.6

Berauciienue »eMeHTOB MHOTOTPaHHUKOB: pEOpa, auaroHand, yrisl. [Inomaas 60koBoi
MIOBEPXHOCTH U TTOJTHOW MOBEPXHOCTH MPSIMOM MPHU3MBI, TUIOIIAAh OCHOBAaHUI, TeopemMa o
OOKOBOW TOBEPXHOCTH MpsMOW mpu3Mbl. Ilnomans OOKOBOW TMOBEPXHOCTH H
MOBEPXHOCTH TIPAaBWIIBHOW TMUPaMUABI, TEOpEMa O IUIONIA[N YCEYEHHOW MHPAMHUIBL.
[Tousitue 06 00béMe. OOBEM MUPAMUIBI, TPU3MBI

7.7

[Tonobupie Tenma B mpocTpaHcTBe. COOTHONIICHHS MEXKIY IUIOIMAISIMU MOBEPXHOCTEH,
00BEMaMHU ITOOOHEIX TEI




11 KJIACC

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

Kon
6 ['eomerpus

6.1 [{wimHapuyeckas MOBEPXHOCTb, 00pa3yloIIMe LMIMHIPUYECKON MOBEPXHOCTH, OCh
WIMHAPUYECKOW MoBepxXHOCTH. LlumuHap: ocHOBaHUS W OOKOBask MOBEPXHOCTH,
o0pasyroliast U och, IJIOLIA/1b OOKOBON M ITOJIHOW OBEPXHOCTH

6.2 Konnueckasi moBepXHOCTh, 00pa3yomue KOHNYECKOH MOBEPXHOCTH, OCh U BEPIIMHA
KOHMUYecKol noBepxHocTH. KoHyc: ocHOBaHMe M BeplunHa, oOpasyrolias U OCb,
Iomaab OOKOBOH U MOJIHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC: OOpasylommue u
BBICOTA, OCHOBAaHUs M OOKOBasi HIOBEPXHOCTh

6.3 Cdepa u map: meHTp, paaudyc, AHaMeTp, IUIOMIAAb MOBEpXHOCTH cheprl. B3anmuoe
pacrioyio)keHre cepbl UM IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, MIomaab
cdepbl

6.4 N300pakeHue Tesl BpalleHHs Ha MI0CKOCTU. Pa3BépTka MIIMHApa U KOHyca

6.5 KomOuHamu Ten BpameHusi ¥ MHOTOTPaHHUKOB. MHOTOTPaHHUK, ONUCAHHBIA OKOJIO
cdepsl, cepa, BUCaHHAsE B MHOTOI'PAaHHUK, WM TEJIO BPALLICHHSI

6.6 [Torsitie 00 00BEMe. OcHoOBHBIE CcBOHCTBa 00BEMOB Ten. Teopema 00 00BEME
IpSMOYTOJIBHOTO Mapajulesenumneaa u ciaeactsus u3 He€. O0bEM LMIMHAPA, KOHYCA.
O06béM mapa u mionaas cheps

6.7 [Tomo6HbIe Tena B mpocTpaHcTBe. COOTHOLICHHUS MEXIY IUIOIIAISIMHA TOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TENI

6.8 Cevenuss mumHApa (MapayjieNbHO W TEPHCHIUKYJISPHO OCH), CEYCHHs KOHyca
(mapasuienbHOE OCHOBAHHIO M IPOXOJIAIIee Yepe3 BepIIMHY), CeUeHHUs I1apa

6.9 Bektop Ha miockoctd W B mpocTpaHcTBe. CIOKEHHE M BBIYATAHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha uucio. Pa3noxkeHue BekTopa Mo TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBuno napamnenenunena. Pemrenne 3anaq, CBI3aHHBIX C IPUMEHEHHUEM
IIpaBUJI ICUCTBUH C BEKTOPAMHU

6.10 [IpsMoyronbpHass cuUcTeMa KOOpPAMHAT B MpocTpaHCcTBe. KoopawHaTel BeKToOpa.

HpOCTeI\/’IH_II/IC 3aauyu B KOOpJAWHATaX. VYron MCKAY BCKTOpaMHu. CKaJ'IHpHoe
IMPOU3BCACHUC BCKTOPOB. Brrunciaenue YIJIOB MCXKAY IMPAMBIMH H ITIJIIOCKOCTAMM.
KOOpI[HHﬂTHO-BCKTOpHBIﬁ MCTOJ ITPU PCHICHUU I'COMCTPUYUCCKHUX 3ada1




IMPOBEPAEMBIE HA EI'S IO MATEMATHUKE TPEFOBAHUA K PE3YJIBbTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM IMMTPOI'PAMMBI CPEJTHEI'O OBHIEI'O OEPA30BAHUS

Kon
NpoBePsIeMOro
TpedoBaHMS

IIpoBepsiemble TpeGOBAHUS K PeIMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
o0pa3oBaHus

1

Biianenne MerogamMu 10Ka3aTenbCTB, AITOPUTMAMU PELICHUS 3a/1a4; YMEHHE
¢dbopMynaHpoBaTE M ONEPUPOBATH MOHATUSMH: OIpENEICHUE, aKcHoMa,
Teopema, CJIEJCTBUE, CBOWCTBO, NPU3HAK, JOKA3aTEIbCTBO, PABHOCUIIbHBIC
(GbOpMyIHUPOBKY; TMPUMEHATh HUX; yMEHHE (OpPMYIUPOBATH OOpaTHOE U
IIPOTUBOIIOJIOKHOE YTBEP)KJIEHUE, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI,
HCIIOJIb30BaTh METOJI  MaTeMaTH4EeCKON UHIYKINY; IIPOBOAUTH
JIOKa3aTelIbHbIE PACCYXKACHUS IIPU PELICHUH 3a7a4, OLEHUBATH JJOTUYECKYIO
MPaBUJIBHOCTh  PAacCy’KJIEHUW; YMEHHE  ONEpUpPOBaThb  IMOHATUSMU:
MHOXECTBO, IIOJAMHOYKECTBO, OIEpalMd HaJ MHOXXECTBAMHU; YMEHHE
HCIIOJIB30BAaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar Uil OIHCaHHUs
peanbHBIX MPOILECCOB U SIBJICHUW M NPU PELICHUHU 3a/]ad, B TOM YHUCIE U3
Opyrux Yy4eOHBIX MPEIMETOB; yYMEHHE OINEepPUPOBATh MOHATUAMU: Tpad,
CBSI3HBIA Tpad, AepeBO, IHKI, Tpad Ha IUJIOCKOCTH; YMEHHE 3a/aBaTh H
OINMMCHIBATh Tpadbl Pa3IUYHBIMH CIIOCOOAMH; HCIONB30BaTh Tpadsl MpU
pelIeHuu 3a/1a4

YMeHue onepupoBaTh INOHATHAMM: HATypaJIbHOE YHCIIO, LEJIOE YHUCIIO,
CTENEHb C IIeJIbIM I0Ka3aTejeM, KOPeHb HaTypalbHOM CTENEHHU, CTENEHb C
paloHaIbHBIM TIOKa3aTelIeM, CTENEHb C JCHCTBUTENIbHBIM I10Ka3aTeseM,
JorapudMm yucia, CHHYC, KOCUHYC ¥ TAaHT'€HC MPOU3BOJIBHOTO YUCIIA, OCTaTOK
[0 MOJIYJIIO, PAallMOHAIBHOE YHUCIO, MPPALMOHAIBHOE YHCIO, MHOXECTBA
HaTypaJlbHbIX, LEJbIX, PALMOHAIbHBIX, JEHCTBUTENIbHBIX YHUCEN;, YMEHHE
HCIOJIb30BaTh MPU3HAKH JEIUMOCTH, HAUMEHbIINN OOIUI 1eIUTENs U Hau-
MeHblllee o0lee KpaTHOe, aiaropuT™M EBkimupa npu pelieHuu 3ajad;
3HAKOMCTBO C PAa3JIMYHBIMU MO3UIIMOHHBIMUA CUCTEMaMH CUHMCIICHUS; YMEHUE
BBINIOJIHATh BBIUMCICHHE 3HAUYEHUH U TpeoOpa3oBaHMsI BBIPAXKEHUH €O
CTeNEHSMM M JorapudmamMu, MpeoOdpa3oBaHus APOOHO-pallMOHATIBHBIX
BBIDQKCHUI; yMEHHE OIEpUPOBATHh MOHATHUAMHU: IOCIEA0BATENBHOCTD,
apupMeTHyecKas MPOrpeccus, IreoMeTpuyecKas MporpeccHs, OECKOHEUHO
yObIBaro1as reoMeTpuyecKas MIPOrpeccusi; yMEHHE 3a/1aBaTh
MOCJIEZI0BATENbHOCTH, B TOM YHCIE C MOMOUIbIO PEKYPPEHTHBIX (OpMYI;
YMEHHME OIEPUPOBATh MMOHATHSAMH: KOMIUIEKCHOE YHCIIO, COMNpPSIKEHHbBIE
KOMIUIEKCHBIE YHCIla, MOJYJb W apryMEHT KOMIUIEKCHOTO 4ucia, ¢opma
3alMCcH  KOMIUJIEKCHBIX 4YHcenl (TeoMeTpuyeckasi, TpPUTOHOMETpUYecKas
u anredbpauyeckas); yMeTb IMPOM3BOAUTH apumeTuyeckue AeUcCTBUS C
KOMIUIEKCHBIMA ~ YHUCJIaMH;  NPUBOJUTH  NPUMEPHl  MCIOJIb30BaHUSA
KOMIUIEKCHBIX YHCEN; ONEPUpOBaTh MOHATHUAMH: Marpuua 2X2 u 3x3,
OTpeAEIUTENb MAaTPUILIbl, TEOMETPHUUECKHI CMBICI ONPEAETUTENSI

YMeHue onepupoBaTh NOHSTHUSIMH: pPalMOHANIbHBIE, HUpPpPALUOHATIbHBIE,
MoKa3aTeJbHble, CTENeHHbIe, JiorapuMuyeckue, TPUTOHOMETPHUECKUE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHHE ONEPUPOBATH MOHATUSIMHU:
TOXKJIECTBO, TOKJIECTBEHHOE IMpeo0pa3oBaHUEe, YpaBHEHHUE, HEPABEHCTBO,




CUCTEMA ypaBHEHMH W  HEPABEHCTB, pPAaBHOCWIBHOCTb YpaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIIaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C IOMOUIbIO pa3jIM4YHbIX INPUEMOB; pELIaThb ypPAaBHEHUS, HEPABEHCTBA M
CUCTEMBI C [1apaMETPOM; IPUMEHSATh YPAaBHEHUS, HEPABEHCTBA, UX CHCTEMBbI
JUIS pelIeHHs] MaTeMaTHMYeCKHUX 3a/lad U 3a/ad M3 pa3IuvHbIX oOiacreil
HayKH U peajbHOM KU3HU

YMeHue omnepupoBaTh MOHATUSAMHU: (QYHKUUS, YETHOCTH (PYHKIUH,
NEPUOMYHOCTh  (PYHKIUHM, OrPAaHMYEHHOCTh (YHKIHUH, MOHOTOHHOCTh
GyHKUMH, 3KCTpeMyM (yHKIUM, HauOoJiblllee M HauMEHblee 3HAYeHUs
(GyHKIMH Ha NPOMEXYTKE, HelpepblBHAs (YHKLMS, aCUMITOTHI Tpaduxa
¢byHKIMH, TIepBas W BTOpas MPOM3BOAHAS (PYHKIUH, T€OMETPUYECKUN U
¢u3nvyeckuif  CMBICT  IPOM3BOJIHOW, MEpBOOOpa3Has, ONpeaeIEHHBIN
UHTErpaj; yMEHUWE HaxOAMTh AacCHUMOTOTHl Tpaduka (QyHKIUM; yMEHUE
BBIUUCIIATh IPOU3BOJIHBIE CYMMBI, IPOU3BEICHUS, YACTHOIO U KOMIIO3ULIUU
(GyHKUMH, HAXOAUTh YPaBHEHUE KacaTeNbHOW K TpaduKy (yHKINU; YMEHHE
HAXOJUTh TPOU3BOJHBIE SJIEMEHTAPHBIX (DYHKIMI; YMEHHE HCIIOJIb30BaTh
IPOU3BOJHYIO JUISI HCCIIEAOBAaHUS (DYHKUUH, HAaXOAUTh HAMOOJbLIME U
HauMEHbUIME 3HAa4YeHHUd (YHKIUHA; CTPOUTh TIpaUKM MHOTOUWIEHOB C
WCTOJB30BAHMEM  amiapara MaTeMaTHYeCKOro aHajiu3a; NPHUMEHSThH
MPOU3BOJHYIO JJISi HAXOXKICHHUS HAWIYYIIEro PElIeHHs B MPHUKIAIHBIX, B
TOM YHCJIE COLHUAIBHO-IKOHOMHUYECKUX U (PU3MYECKHMX 3a7ayax; HAXOAUTh
wiomaan U o0bEMBI (UTy € MOMOIIBIO MHTErpana; NPUBOIUTH HPUMEPHI
MaTEeMaTHYeCKOTO MOJEIMPOBAaHUS C TMOMOIIBI0  Jup(dhepeHInaTbHBIX
YpaBHEHUM

YMeHue onepupoBaTh MOHATHAMM: Ipaduk (yHKIMH, oOpaTHas (QyHKIMS,
KoMno3uuus (yHKIMHA, JuHeWHas ¢QyHKOMS, KBaJpaTudHas QYHKLuS,
panoHanbHast (QYHKIOMSA, CTeNeHHas (QyHKIUS, TPUTOHOMETPHUYECKUE
(GbyHKIMM, OOpaTHBIE TPUTrOHOMETpUUYeCKHEe (QYHKIUM, IOKa3aTeabHas MU
norapupmuueckas (QyHKUUH; YMEHHME CTPOUTh TpapUKH H3YYEHHBIX
(GyHKUMH, BBIMONHATH MpeoOpa3oBaHus rpadukoB (QyHKIMHA, HCIOIB30BaTh
rpaduKy I U3yYEHUS TPOIECCOB M 3aBUCHMOCTEH, TIPU PEUICHNH 3aj1ad U3
ApYyruX YYeOHBIX TPEIMETOB W 3aJad W3 pealbHOW JKU3HH, BBIPAXKATh
(dbopMynaMy 3aBUCUMOCTH MEXJy BEIMUYMHAMM; MCIOJIb30BATh CBOWCTBA U
rpadukyn  GYHKUMNA A0S peIIeHus ypaBHEHUH, HEPaBEHCTB M 331ad C
napaMeTrpamu; H300pakaTh Ha KOOPAWHATHOM IUIOCKOCTH MHOXKECTBa
pEeLICHNI YpaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, JOJIM W 4YacTd, Ha JBUXKEHHE, paboTy, CTOMMOCTb TOBapoB U
yCIIyT, HAJOTH, 3aJaud W3 O0O0JIACTH YIpaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCAaMM); COCTABIIATH BBIPAXKEHUS, YPABHEHUs, HEPAaBEHCTBA U HUX
CUCTEMBI 110 YCIOBHIO 3a/Jauyd, HCCIENOBATh IIOJYyUYEHHOE pEUICHUE WU
OLICHHMBATh MPABJIONOJOOHOCTh PpE3yJNbTaTOB; YMEHHE MOJEIHUPOBATh
peasibHble CUTYyallM Ha $3bIKE MaTEMaTHKH; COCTaBJSATh BBIPAKEHMUS,
YpaBHEHUs, HEPABEHCTBA U UX CHCTEMBI IO YCJIOBHIO 33Ja4M, UCCIEA0BATh
IIOCTPOEHHBIE MOZEIN C MCNOJIb30BAaHUEM anmnapara anreOpsl,
UHTEPIPETUPOBATh MOTYYEHHBINA PE3YJIbTAT

YMeHue omnepupoBaTh NOHSTHUIMH: cpefHee apudMeTHUecKoe, MeaHaHa,




HanOoJblllee W HaUMEHbIEe 3HAUCHMS, pa3Max, MUCIIEPCHs], CTaHIapTHOE
OTKJIOHEHHE YHUCIOBOTO Ha0Opa; yMEHHE W3BIEKaTh, WHTEPIPETHPOBATH
nHpOpMaIKIO, TPEICTABICHHYI0 B TabmUIax, Ha Juarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA peajbHBIX IMPOLECCOB M SIBICHHI; MPEICTABIATH
UHQOpPMAIMIO € TOMOINBIO TAaONWI] ¥  JUarpamMM; HCCJIEI0BaTh
CTaTHCTHUYECKHE JaHHbIE, B TOM YHCIE C TNPHUMEHEHHEM TIpapuyecKux
METOAOB U 3JIEKTPOHHBIX CPEJACTB; Ipa)MuecKd HCCIIEAOBAaTh COBMECTHBIC
HAOJIOACHNUS C IOMOIIBIO TUarpaMM pacCerBaHUs M IMHEHHOM PerpeccHu

YMeHue onepupoBaTh MOHATUSAMHU: CIIyYaiHBINA OIBIT U CIIy4aliHOE COObITHE,
BEPOSITHOCTh CIyYallHOTO COOBITHS; YMEHHE BBIUUCISATH BEPOSTHOCTH C
UCTOJIb30BAHUEM TPAPUUECKUX METOJIOB; IPUMEHSTH (POPMYIIBI CIIOKEHHS
YMHOXXEHUSI BEpPOSITHOCTEH, (OpPMYIy TIOIHOH BEpoOATHOCTH, (Gopmyiy
bepnymmm, komOuHaTtopHble (akThl U (OPMYIBI, OLIEHHBATH BEPOSTHOCTU
pEaNbHBIX COOBITHH; YMEHHE OIEpPHPOBaTh MOHATHUAMH: CllydaifHas
BEIMYMHA, pPACIpeesieHue BEPOSATHOCTEH, MaTeMaTH4ecKoe OXKHUIaHue,
JWCTIEPCHsl W CTaHJAPTHOE OTKJIOHEHHE CIy4YalHOW BEIMYMHBI, (YHKIUU
pacnpeseneHusl U IJIOTHOCTH PaBHOMEPHOTO, IOKA3aTeIbHOTO0 M HOPMallb-
HOTO pachpeieieHuil; yYMEHHE WCIOJNB30BaTh CBOMCTBA H3YyYCHHBIX
pacripenieieHuil JUIsl pelieHus 3a/ad; 3HAKOMCTBO C TIOHSTHSIMHU: 3aKOH
OOJIBIIINX YHCEJ, METObI BEIOOPOYHBIX MCCIIEIOBAHHIA, YMEHHE MPHUBOJUTD
OpUMepsl  TPOSBICHUS 3aKOHA  OONBIIMX 4YHCEN B MPUPOTHBIX U
OOILIECTBEHHBIX SBJICHHUAX; YMEHHE OINEPHPOBATh IMOHATHSIMHU: COYETaHHUE,
NEPECTaHOBKA, YHMCIO COYETaHUM, YMCIIO NMEepecTaHoBOK; OuHOM HbloTOHA,
YMEHHE MPUMEHSATh KOMOWHATOPHBIE (DAKTHI M PACCYXKACHUS VIS PEIICHUS
3aja4; OLIEHUBATh BEPOSTHOCTH  peajbHBIX COOBITHI;  COCTaBIATH
BEPOSITHOCTHYIO MOJIENIb M UHTEPIPETUPOBATh MOJYUYSHHBIH pe3yIbTat

YMenmne ONCprUpoOBaThH IIOHATUAMMU: TOYKa, nmpsamas, IIJIOCKOCTbD,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEIMYMHA YIUIA, IUIOCKUM YroJl, ABYTPaHHBINA
yIoj, TPEXTPaHHBIM Yroj, CKPELIMBAIOLIUECS MpPsIMbIE, NapaJlIEIbHOCTh U
MEPIEHIUKYISAPHOCTD NPSAMBIX U IUIOCKOCTEH, YIOJI MEXKIY MPSAMBIMU, YIOJI
MEXIy NPSMON M IUIOCKOCTBIO, YIOJl MEXJY INIOCKOCTSIMHU, PACCTOSTHUE OT
TOYKH 10 INNIOCKOCTH, PACCTOSAHHNEC MCKAY IMPAMBIMH, PACCTOAHUC MECKIAY
IJIOCKOCTSIMU; YMEHHME MWCIIOJIb30BaTh IPU PEIICHUM 3a1a4 HU3YYCHHBIC
(bakTel U TeopeMbl IUIAHUMETPUHU; YMEHHUE OLIEHUBATh Pa3Mepbl OOBEKTOB
OKPY’KAIOIIEr0 MUpa; CTPOUTh MaTeMaTH4YECKHE MOJEIH C TMOMOUIBIO
TrCOMETPHUICCKUX MOHATHH | BCJIIMYMH, pPCIIaTb CBA3aHHBIC C HHMHU
[IPAKTUYECKUE 3a0a4U
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YMeHue omnepupoBaTh MOHATHSAMH: IUIOMAAL (QUIYypbl, 00bEM (GUTYpHL,
MHOTOTPaHHUK, MTPaBUJIbHBIII MHOTOTPaHHUK, CEYeHHEe MHOTOTpaHHHKa, KyO,
napajiesienunesl, npusMa, nupaMmuaa, Gurypa u MOBEPXHOCTb BPALICHHUS,
HWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IUIOMEAAb MOBEPXHOCTH
MUpaMHJIbl, MPU3MBbI, KOHYyCa, HWIMHApA, 00bEM Ky0Oa, HpPSIMOYTOJIBHOIO
napajulefienunena, MNUpPaMHIbl, TPU3MbI, IWIMHApPA, KOHYyca, MIapa,
pa3BEpTKa MMOBEPXHOCTH, CEYEHMSI KOHYCa M LWIMHAPA, apajulebHbIE OCU
WM OCHOBAHMIO, CEYCHHE I1apa, TUIOCKOCTh, Kacatomasics chepbl, UINHApPA,
KOHYyCa; YMEHHME CTpPOUTh CEUYEHHE MHOIOI'paHHMKA, M300pa)xxaTb MHOIO-
I'pPaHHMKH, (QUTYpHI M MOBEPXHOCTH BpAILEHUs, UX CEUEHMsI, B TOM YHCIE C




IIOMOIIBIKD  DJIEKTPOHHBIX  CPEICTB; YMEHHE NPUMEHATH CBOMCTBA
reOMETPUUYECKUX (UTYp, CAMOCTOSITENIbHO (DOPMYIHpPOBATH OMpPEICICHUS
u3ydaeMmbix (uryp, BBIIBHTaTh THUIIOTE3bI O CBOWCTBAX M MPHU3HAKAX
reoMeTpuUecKux (QGUryp, OOOCHOBBIBATH WM ONPOBEPrarh HX; yMEHHE
MPOBOANTH KiIaccuukanuio GUryp mno pa3jiuyHbIM MPU3HAKAM, BBIIOIHATH
HE00XO0IUMBIE JOTIOJIHUTEIbHBIEC TOCTPOCHUS
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YMeHue  omepupoBaTh  TOHATUSMHU:  JIBIDKEHHE B TIPOCTPAHCTRBE,
napajuleNbHBIA MMEPEHOC, CUMMETPHUS Ha IUIOCKOCTH M B TIPOCTPAHCTBE,
MMOBOPOT, MpeoOpa3oBaHue Moa00UsI, TOMO0O0HBIE (UTYpPHI; YMEHHE
pacrno3HaBaTh paBHbIE U MOJ0OHBIE (UTYpPH, B TOM YHCIE B MPUPOJE,
UCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh I'€OMETPUYECCKUE OTHOIICHUS TPU
pelieHny 3a7ad; HAXOAUTh TEOMETPUYECKHE BEIMYMHBI (JJIMHA, YTOI,
IUIOIIA b, 00BEM) npu pelecHun 3amay
U3 IPYTuX y4eOHBIX MPEAMETOB U U3 PEaTbHON KU3HU; YMEHHUE BBHIYHUCISATH
TCOMETPUUYECKHE BEJIMYHMHBI (JUTMHA, YTOJ, IUIONIa/b, OOBEM, IUIOIIAIHL
MMOBEPXHOCTH), HMCIIONB3Yys] H3ydeHHBbIC (HOPMYIIBI M METOJbI, B TOM YHCIIE:
IUIOMIAb MOBEPXHOCTH MUPAMUBI, MPU3MbI, KOHYCa, LWIMHJIpPA, IMJIOUIAIb
cheprl; 00bEM KyOa, NPSAMOYTOJIBLHOTO TMapaulesenureaa, MUupaMupbl,
MPHU3MBI, ITWIMHAPA, KOHyCa, IMapa; YMEHUE HaXOJUTh OTHOIICHUE 00BEMOB
110J100HBIX pUryp
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YMeHue omnepupoBaTh MOHATHSAMH: MPSMOYTOJbHAs CHCTEMa KOOPIMHAT,
BEKTOP, KOOpJAWHATHl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOpOB,
MIPOM3BEJCHNE BEKTOpa Ha YMCIIO, pa3jio)KeHHWE BeKTopa 1o 0Oasucy,
CKaJSIpHOE IMPOU3BEJEHUE, BEKTOPHOE IPOU3BEACHHUE, YOl MEXIY
BEKTOPaMH; YMEHHUE UCIOJIb30BaTh BEKTOPHBIM U KOOPAUHATHBIA METO AJIs
pelIeHrs TeOMETPUUYECKUX 3a7a4 U 3a7a4 APYTUX Y4eOHBIX TPEIMETOB
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YMeHue BbIOMpATh MOAXOASIIMNA METOH JUIsl PEelIeHUs 3a7add; OHUMaHue
3HaYMMOCTH MAaTE€MaTWKM B HW3YYEHUH MPUPOAHBIX M OOLIECTBEHHBIX
IIPOLIECCOB U SBJICHUM; YMEHHUE PACIO3HAaBATh IIPOSABICHUE 3aKOHOB
MAaTe€MaTHKU B MCKYCCTBE, YMEHHE NPHUBOJIUTH IIPUMEPHI MATEMATHYECKUX
OTKPBITHHA POCCUICKON M1 MUPOBOM MaT€MaTHYECKOW HAyKH




INEPEYEHB 3JIEMEHTOB COJAEPKAHUMA, IPOBEPAEMBIX HA EI'D IO MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT COAePKAHUSA
1 Yucna u BBIYUCIECHUS
1.1 | HarypanpHble u niesble yncina. IlpusHaku AeIMMOCTH LENbIX YUCEN
1.2 | Patmonanpable umucia. OOBIKHOBEHHBIE W JIECATUYHBIC JIPOOH, MPOLEHTHI,
OCCKOHEYHBIC MTEPUOJNUECKHUE TPOOH
1.3 | Apudmernueckuii KOpeHb HaTypaIbHOU cTeneHu. JleHCTBUS ¢ apuPMETUIECKIMHU KOP-
HSIMHM HaTypaJIbHOU CTENEHU
1.4 | Crenens ¢ uenbiM nokazareiaeM. CTeneHb C pallMOHAJIbHBIM MokazareneM. CBoiicTBa
CTENEHU
15 | Cunyc, KOCMHYC ¥ TaHT€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
APKTaHI'€HC YUCIIOBOIO apryMeHTa
1.6 | Jlorapudm uncna. JlecATUYIHBIC U HATYPAIbHBIC JTOTaPH(PMBI
1.7 | HdelictBuTenbHble ynciaa. ApupMeTHyecKre onepanuu ¢ JeHCTBUTENbHBIMU YHCIAMHU.
[TpubnmkEHHBIC BHIYMCICHUS, NIPABUJIa OKPYTJICHUS, IPUKUIKA U OIICHKA pe3yJsbTara
BBIYHCIICHUM
1.8 | IIpeoOpaszoBanHue BhIpaXKEeHUN
1.9 | KommiekcHble yucia
2 YpaBHEHUs U HEpPAaBEHCTBA
2.1 | llenbie u 1poOHO-pAIIMOHANBHBIC YPABHEHHS
2.2 | UppanumoHaipHbIC ypaBHEHUS
2.3 | TpuroHoMeTpuyecKre ypaBHEHHS
2.4 | lloka3aTenpHble U JOrapupMHUUECKUE YPABHEHUS
2.5 | lenble u 1poGHO-pallMOHAIbHbIE HEPABEHCTBA
2.6 | UppamnmoHaibHbIe HEpaBEHCTBA
2.7 | lloka3aTenpHble U JorapupMHUUECKUE HEPABEHCTBA
2.8 | TpuronomerpuyecKre HEPaBEHCTBA
2.9 | Cucrembl M COBOKYITHOCTH YpaBHEHHH U HEPAaBEHCTB
2.10 | YpaBHeHUsI, HEPaBEHCTBA U CHCTEMBI C MTapaMeTPaMu
2.11 | Marpuia cCuCTeMbl JHHEHHBIX ypaBHEeHUH. OnpeaenuTeah MaTPHULIbI
3 OYHKIMH U TpadUKu
3.1 | ®ysknwms, cnocoOsl 3amanus Gynknun. 'paduk ¢ynkunu. Bzaumao oOpaTtabie QyHK-
1un. Yétaple u HeuéTHble QyHKIMH. [lepuoandyeckue GyHKIuU
3.2 | OGmacth ompeneneHuss W MHOXKECTBO 3HaueHWH QyHkuuu. Hymm ¢yHkomm.
[TpoMeXyTKM  3HAKOMOCTOSHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (YHKIIMH.
MakcumyMBl 1 MUHUMYMBI pyHKIIMH. Hanbonpiiee 1 HanMeHblee 3Ha4eHne QyHKIIHN
Ha MPOMEXKYTKE
3.3 | CremenHas (hyHKIMS C HATYpaJbHBIM M IIEJIBIM TOKa3aTelleM. E€ cBolicTBa U rpaduk.
CgoiicTBa u rpaduk KOpHs N-0ii cTeneHu
3.4 | Tpuronomerpuueckue (pyHKITHH, UX CBOWCTBA M rpaduKu
3.5 | IlokazatenpHas u jorapudmuyeckast QyHKIIUHN, UX CBOWCTBA U rpadUKu
3.6 | Touku pa3zpbiBa. AcUMNOTOTHI rpaukoB QyHKUUH. CBONCTBA GYHKIMN, HEPEPHIBHBIX
Ha OTpe3Ke
3.7 | IlocnenoBaTeabHOCTH, CIOCOOBI 33 JaHHs TOCIIEI0BATEIbHOCTEN
3.8 | Apudmerndeckas u reomerpuueckas nporpeccun. Dopmyria CIOKHBIX TPOIICHTOB
4 | Hayana MaTeMaTH4yecKOro aHajan3a
4.1 | IlpousBoanas ¢pyHkimu. [Tpon3BogHbIC d7€MEHTAPHBIX (YHKIIHHA
4.2 | IlpuMeHeHHe TPOM3BOJHOM K HCCIENOBAHMIO (YHKIMI HAa MOHOTOHHOCTh H




KCcTpeMyMbl. HaxokneHne HauOONbIIero W HAMMEHbBINEro 3HadeHHs (YHKIUU Ha
OTpe3Ke

4.3 | IlepBooOpa3nas. MaTerpan
5 MHo>kecTBa U JIOTHKA
5.1 | MHoxecTBO, onepaliMu HaJ MHOKecTBamu. Jluarpammel Ditiepa — Benna
5.2 | Jloruka
6 BeposSTHOCTB M CTaTUCTHKA
6.1 | OnmcarenpHasi CTATUCTUKA
6.2 | BeposTtHocTb
6.3 | KombunaTopuka
7 I"'eomerpus
7.1 | ®urypsl Ha IJIIOCKOCTH
7.2 | IlpsiMble ¥ MJIOCKOCTU B IPOCTPAHCTBE
7.3 | MHOrOorpaHHUKH
7.4 | Tena 1 MOBEPXHOCTH BpaIlICHHUS
7.5 | KoopauHaThl 1 BEKTOPHI




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

1. T'eometpus, 10-11 kmaccel/ Atanacsa JI.C., byryzoB B.®., Kagommner C.b. u
npyrue, Akimoneproe obmectBo «M3natenbetBo «IIpocBeniennes

2. KonTponbHO-u3MepuTeabHbie MaTepualbl. ['eomerpus. 10 kiacc, 11 kimace

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1. Tloypounblie pa3paboTKu
2. ndopmanmonnsie pecypcesr https://resh.edu.ru/ u mp.

3. KonrtponbHo-u3mepurensubie matepuaisl. ['eomerpus. 10 kiace, 11 kimace
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. https://edsoo.ru/

2. https://resh.edu.ru/

3. https://uchi.ru/

4. https://www.yaklass.ru/






