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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHoro kypca «l'eomerpus» 0a30BOro ypoBHS st
obyuarommuxcst 10 — 11 xkmaccoB paspabotaHa Ha ocHOBe DeaepanibHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUW, NPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUMCKOTO 0Opa3oBaHUSI.
Peanuzanus nporpaMMbl 00eclieYuBaeT OBJIA/ICHUE KIIOYEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOpPa3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOTO W IIO3HABATEIIBHOIO pa3BUTHUS
JUYHOCTU 00yYaroIuXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETpPUM Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3oBaHus OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTBIO METANpPEIMETHBIX M
NPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHHH JIMYHOCTHOIO
pa3BuTUg oOydaronmxcsi, (GopMUpOBaHUsA (PYHKIMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHUS IPYTUX yUeOHBIX AUCHUILIUH. PazBuTre y 00ydaromuxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH M TPOUCXOXKIECHUU T€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOTO M UACAIBHOIO, XapakTepe OTPaKECHHUS
MAaTEMATUYECKON HAyKOW SIBJICHUW M TPOLECCOB PEATBHOIO MHPA, MECTE
Ir€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIEITUPOBAHUS B HAYUHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PECHHUS
yYaIlllUXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJamnTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBisieTCsl OAHMM M3 0a30BBIX NMPEIMETOB HAa YPOBHE CPEAHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOeCreYyrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCITUTUINH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK M TYMaHUTaPHOM.

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

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4YelloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaKEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCIEUIHOIO MO3HAHUS W aKTHUBHOIO
npeobpazoBanus  jAeiicTBuTenbHOCTH.  OmepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHSAET pa3Hble BUABI y4eOHOM U TPYIOBON NE€ATEIHLHOCTH,



SBIISIETCS OAHMM M3 MPO(PECCHOHATBHO BAXKHBIX KA4eCTB, MOATOMY aKTyallbHa
3amada (opmMupoBaHHS y O0OyYarOmUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JAEATEIHLHOCTU 10 MHOTUM HAaIIPABJICHUSIM.

[lens ocBoeHust mporpamMMmbl ydeOHOro kypca «l'eomerpus» Ha 06a3zoBOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOydaromuxcss  4epe3  obOecreuyeHHe  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIE€OMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPO0JKEHUs 00pa30BaHUs
MO CTIEIMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[IporpaMmMa 1o reomeTpun Ha 0a30BOM YpOBHE TMIpeIHA3HayeHa Jis
00yJaromuXxcs CpeIHeN MIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaromiuecs Ha
0a30BOM YPOBHE JOJDKHBI OCBOMTH OOLIME MaTeMaTHUYECKHE YMEHMs, CBS3aHHBIC
CO CHenu(puKOl TeoMEeTpUH W HEOOXOAMMBIE [JIsi JKM3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3Y4YHTh T€OMETPHUIO Oojee
r1yOOKO, €CiM B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSAX B IPOPECCHOHATBHOMN AEATEIbHOCTH.

JlocTmKeHHe Leau OCBOCHMSI MPOrpaMMbl OOECIEUMBAETCS PEUICHHEM
COOTBETCTBYIOIIMX  3amad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpumn» Ha 6a30BoM ypoBHe B 10—11 kiaccax gBisitoTCS:

e (opMHpOBaHHE MpPEJICTaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

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

e (opMHpOBaHME MpPEICTaBICHUS O MHOTOIPAHHHMKAX M TejJaxX BpallleHus
KaK O BOKHEHIINX MaTEeMAaTHYECKUX MOJIENSAX, TO3BOJISIONINX OMUCHIBATDH
¥ U3y4aTh pa3HbIe SBICHUS OKPY>KAIOIIETO MUPA;

e (opMupoBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeXax, MOJENISIX MU B
pealbHOM MHpE MHOTOTPAHHUKH U TEJla BPAIICHHUS;

e OBJIAJICHUEC METOJIAMU PEIICHHUS 3a/a4 Ha MOCTPOCHHs Ha M300paKEeHHIX
POCTPAHCTBEHHBIX (PUTYD;

o (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHITHIMH O
MHOTOTpaHHHUKAX U TeJlaX BPALICHUS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE  QJITOPUTMAMH  PpELICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMUpOBaHHE YMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXACHHS B XOJ€ PEIICHUS CTePEOMETPHUECKHUX 3aJad WU 3a7ad C
IPAKTHUECKUM COJIEPKAHUEM;

e Dpa3BUTUE  UHTCIJICKTyaJIbHBIX W TBOPYECKHUX  CIOCOOHOCTEM
oOydaromuxcs, IO3HABAaTEIbHOW  AKTUBHOCTH,  HCCJIEIOBATEIbCKUX
yYMEHUMN, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBaHue (GyHKIIMOHATIBHON I'PaMOTHOCTH, peneBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh MPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEW B pEaJbHBIX >KU3HEHHBIX
CUTyalUsiX ¥ IPU U3YYEHUU IPYIMX Y4YEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMyIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO3AaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar Uil PELICHHUs NPaKTUKO-OPUEHTHPOBAHHBIX
3a]1a4, UHTEPIPETUPOBATh U OLIEHUBATh MOITYUYEHHbBIE PE3YIIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCS BKJIIOYEHHE B KYypC
CTEpEOMETPUM B Hayaje €ro M3yuyeHus 3a/Jay, peUlaeMblX Ha YpPOBHE
MHTYUTHUBHOTO MTO3HAHUS, U ONPEAEIEHHBIM 00pa3oM OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT PpAa3BUTHIO JIOTHYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIECHUS, CTUMYJIAPYET MPOTEKAHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JAJbHENIIEMY U3YUYEHUIO ITPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATEIbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABIECHUNA Yy
yYaIUXCA B Kypce CTEPEOMETPUM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHME€  MPOCTPAHCTBEHHBIX 00pa3oB M  3ajad Ha  OIEpPUPOBAHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJISIHOCTh, a OIIEpUpPOBaHUE 0O0pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHNS.

OcHoBHbIE copepkaresibHble TMHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpalieHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO M0 COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CPEHEro 00IIero oopa3oBaHusI.

Conepxxanue o0pa30oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MporpaMMmbl, pacopenefleéHHbIM [0 rojaaM oOy4eHwus,
CTPYKTYPUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMHU OCYLIECTBIISUIOCH MOCJIEN0BATENLHO U MOCTYNATEIbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OOYydYaroUuXcs, pacuIupss U
yriyosisas e€, o0pasyst pOoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzydenue reometpumn oTBoAUTCS 2 yaca B Henelno B 10 kimacce u 1 yac B
Henemo B 11 kmacce, Bcero 3a nBa roga ooyduenust - 102 yueOHbIX daca.



COIAEPKAHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHblE W CKpelmuBarommecs npsMbele. [lapamnensHOCTh NPSAMBIX U
IUDIOCKOCTEM B IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MPSIMbIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YIOJd MEXAY MpPSMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTel. [lpocTteiilne mnpocTpaHCTBEHHbIE (QUIYpbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, nmapaiesenumne]; ToOCTPOCHUE CEUCHUH.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
MIPOCTPAHCTBE, TMPSAMBIE MapajuICIbHBIE W TEPICHAUKYJIAPHBbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJl MEXAY INPSIMOU U
IUIOCKOCTBIO;  JBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHAUKYISAPHOCTh  TUIOCKOCTEM: MPU3HAK  MEPHEHAUKYJSPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX MEepPIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yromapHas
NpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasI U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, PSMOYTOJIbHBIN
napajieJienune]; 1 ero cpoucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHUE MUPAMUIbI;, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMU/IbI; TPAaBUIIbHAS U
yCceu€HHasg mnupaMuaa. OIJEMEHThl TpuU3Mbl W nupamMubl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3MaA U
MpaBWIbHAs MHPaAMUJIa; NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBienne o TMpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadIp u ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOW,
IJIOCKOCTU.  DJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



Brruncnenre 9J1€eMEHTOB MHOTOTPaHHUKOB: pEOpa, IUMaroHaid, YIJIbL.
[Tnomane OOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTH NPSIMOW MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopemMa O OOKOBOM IOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHHOM MNHUPaMUIBbI,
TeopeMa O IUIomaad ycedéHHoM mnupamuabl. [lonstue 006 00bEMe. OOBEM
MHAPAMU/JIbI, TPU3MBI.

[TomoGubie Tenma B mpoctpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tena Bpaimenust

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrolue HAIAHAPUYECKOU
MOBEPXHOCTH, OCh ILWIMHJIPUYECKON MOBEpXHOCTH. llunuHap: OCHOBaHMS U
OOKOBasi TMOBEPXHOCTh, OOpa3zylolias M OCh; IUIONMIaJb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolnue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MoBepXHOCTU. KOoHyC: 0OcCHOBaHuME U BepIlIMHA, 00pa3yromias
M OCb, IUIOMaJb OOKOBOM U TOJHON TOBEPXHOCTU. YCEUEHHBIA KOHYC:
oOpasyrollre U BbICOTa; OCHOBaHMS U OOKOBAsI TIOBEPXHOCTb.

Chepa u map: neHTp, paauyc, IAUAMETp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3aumnoe pacnonoxenue chepbl U MIIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
I01aab chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka LMIIMHpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BNHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpalIeHUS.

[Tonsarue 00 06bEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
NPSIMOYTOJIBHOTO TMapajuienienunena v ciaeactBus u3 He€. OO0bEM UMIMHIpA,
konyca. O0BEM mapa u mIomass chepsl.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenus mwivHapa (TapaJUIeIbHO M TEPIEHAMKYJSPHO OCH), CEUYEHHUS
KOHyca (mapaJuieIbHO€ OCHOBAHMIO M NPOXOJAIIEE Yepe3 BEPIUHHY), CEUEHUS
mapa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miIockocTH U B npocTpancTBe. CI0XKEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznojkeHure BEeKTOpa Mo TPEM HEKOMILIaHAPHBIM
BekTopaM. IIpaBuno mapamwienenunena. PemieHne 3amad, CBA3aHHBIX €
IIPUMEHEHUEM IIpaBUWJI ACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



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



INNIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TMpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YUAIOIIErocs Kak akTHBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUUCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTEMaTHYECKUX OCHOBAaX (PYHKITMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlarpuoTrnyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKCHUS K
IIPOLIIOMY Y HACTOSALIEMY POCCUMCKOW MAaTE€MAaTUKU, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, chepax
SKOHOMUKHU.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LEHHOCTEHN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOIr0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYHMBOTO OyAYIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOUYAsl ICTETUKY MAaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, peleHnH, paccy X IeHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHATH MaTEeMaTHYCCKUE 3HAHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3rYecKoro
COBEPILIEHCTBOBAHMS, npu 3aHATHUAX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS, MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHWM BCEH KM3HU; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUY MPAKTHYCCKUX 3a/1a4 MAaTEeMAaTHICCKOW HAIIPABICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIbTYPhI, NOHUMAHHEM BIIUSHUS
COIMATbHO-DPKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAILHOM
Cpembl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NMPUMCHCHHE MaTeMAaTHYCCKUX 3HAHUHM JUId pEIICHUs 3a1ad B
00JIACTH OKpY’KAaIOIICH Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB W OIICHKH WX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYKAFOIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAayKh ¥  OOIICCTBCHHOW MPAaKTHUKH, [OHHAMAaHHEM
MaTEeMaTHYECKOH HayKH Kak c(epbl UYeTOBEYECKOW MeATEIHbHOCTH, JTaloB €&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IMBHJIW3AIMH; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECCTBIISITH TPOCKTHYIO M HCCIEIOBATCIBCKYIO ICSITEIHHOCTD
WHIWBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpenMeTHble Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
O0elicmeusmMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1)  Vnueepcanvuvlie  nosnasamenvuwvle  Oeticmeus, — obecneuusaom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 0OYUaArOWUXcs (0ceoeHue
Memo008  NO3HAHUA — OKpYJlCamoweeo  Mupa;  npumeHeHue  J102UYeCcKux,
UCcce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAefcTBUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY MOHATUAMH, (OPMYIHUPOBATH
OTpECCHUS  TOHATUH; YCTaHABIMBATh CYIICCTBEHHBIM  IPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OpMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YACTHBIC W OOIIWCE;
YCIIOBHBIE;

e BBIABIATH  MATEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh  KPUTEPUH  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

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

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyYMEHTAIIHIO,
MPUBOAUTHh TIPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTh croco0® pemnieHus ydyeOHOM 3adadyd (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBHIOMpaTh Hauboiee MOAXOASANMA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eicTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyIupoBaTh BOMPOCHI, (UKCHPYIOIIME MPOTUBOpEUUE, MpodIemy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHMPOBAHHBII OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCcKOro
O0OBEeKTa, SBJIICHHS, TMPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH  MEXITY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaMHU;

e CaMOCTOSITEILHO (POPMYJIHUPOBATH 00OOIIEHUSI U BBIBOJIBI IO Pe3yIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TMPOTHO3UPOBATH BO3MOXHOE pPAa3BUTHE IPOIIECCa, a TAKXKE BBIJIBUTATh
MIPETOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

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

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

e CTPYKTYypUPOBaTh MHGOPMAIIHIO, TIPEJCTABIATh €€ B Pa3INYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanvnvie Kommynukamueuwle Oelicmeus, obecneuusarom

copMUpo8aHHOCMb COYUATLHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIPUHUMATh M (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHHUS 110
X0y pelleHus 3a7aui, KOMMEHTHUPOBATh ITOyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COINOCTaBIATh CBOM CYXKJIEHUA C CYXICHUAMH JIPYTUX
YYaCTHUKOB JHaiiora, oOHapyXUBaTh pa3u4yMe€ U CXOJCTBO IMO3ULUH; B
KOPPEKTHOM popme popMyIupoBaTh pa3HOIJIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBISITh  pEe3yJNbTaThl  pEIHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJENOBAHMS,  TPOEKTa;  CaMOCTOSTENIIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIWBUTyJIbHON PabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JEATEIHHOCTH, TUIAHUPOBATH OPTAHU3AIUI0 COBMECTHOM
paboThl, pacrpenensaTh BUABI padoT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B IPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH UiIEHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCU.
Camoopranusanus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 perieHus
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN C yIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HaBbIKAMHU MO3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEPULIAEMBIX JIEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJeTh CHOCOOAMM  CaMOINPOBEPKH, CAaMOKOHTPOJII THpolecca H
pe3yJbTara peleHnss MaTeEMaTHIEeCKOM 3a/1auu;

NPEABUNIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh NpPH PEUIEHUU
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
OOCTOATENIbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHUBATh COOTBETCTBHE pe3yjbTaTa IEeId U YCJIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHS WIM HEAOCTHXKEHHUS DPE3YJIbTATOB AEATEIBHOCTH,
HAXOAHUTh OIMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHUS U3 HUX IIPU PEUICHUU
reOMETPUYECKUX 3a]ay.

OnepupoBaTh NOHATUSIMU: NAPALIETBHOCTh U EPIEHAUKYISPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccudpunupoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
pedpo ABYTpaHHOTO YTiia; JUHEHHBIM Yrojl JBYIPaHHOIO yIJIa; rpajycHas Mepa
JBYT'PAHHOTO yTJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W  HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTBl MHOTOTPaHHUKA, IPABUJIbHBII MHOTOTPAHHUK.

Pacrno3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NMHpaMuia; MpU3Ma,
NPSIMOYTOJIbHBIN NapaJijiesienune, Kyo).

KnaccuduumpoBare ~ MHOrOrpaHHUKHM,  BbIOMpas  OCHOBAaHMS  JUIs
KJacCU(pUKaUuU (BBINYKJIblE W HEBBINYKJIbIE MHOTOIPAaHHUKH; TPaBUIbHbIC
MHOTOI'PAHHHKH; IPSIMBIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEBI).

OnepupoBaTh NOHATUAMHU: CEKYIIas INIOCKOCTh, CECYEHHE MHOTOTPaHHUKOB.

OOBICHATH TPUHIIMUIIBI TIOCTPOEHUSI CEYEHUH, UCTIONB3YS METOJ, CJIEJOB.

Crpouth ceyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB,  BBIIOJIHSTH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXY, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKACHUE TEOMETPUUYECKUX BEJIMUUH MO 00pa3iam Wiu
QIrOpUTMaM, TPUMEHSISI W3BECTHbIC AHAJTUTUYECKWE METOAbl MPU PEIICHUH
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HAa BBIYMCICHUE PACCTOSHUNA MEXKIY IBYMSI
TOYKaMH, OT TOYKH JO MNOPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUYECKUX BEJIMUMH M0 00pasiiaM Wiu
QIrOpUTMaM, TPUMEHSISI W3BECTHbIE AHAJTUTUYECKUE METOAbl MPU PEIICHUU
CTaHJAPTHBIX ~MaTEeMaTUYECKUX 3aJad Ha BBIYKMCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPAMBIMH, MEXIYy NpPSIMOA M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.



Bbruncnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMuja) € TMpuMEHEeHHueM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS  MEXKIY
TUIOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOTI0OHBIX MHOTOTPAHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh reomeTpuueckue (HaKTbl Uil PEUIEHHUS] CTEPEOMETPUUYECKHUX
3aJ1a4, MPEANOIararoiuX HECKOIBKO IAroB PEIICHHUs, €CIIM yCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOOUTE NpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEM B IPUPOAE WU
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPHHU B UCKYCCTBE.

[IprMeHATh MOJTYYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE IIOHATHUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYecKd C(HOPMYIMPOBAaHHONW MPOOJEMbI, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TIEOMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEINU C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPHUYECKas IOBEPXHOCTh, 0OO0pa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  MOBEPXHOCTH,
oOpa3yrolue KOHHYECKON OBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HAIUHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacosiokeHne chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapPOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
re€OMETPUUYECKUX TeJl C IPUMEHEHHEM (PopMyI.

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

BbaucnsTe COOTHOLICHHUS] MEXIY IUIOAASIMU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



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

BbInonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUJIl CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHHUA.

W3BnekaTh, HHTEPHIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCI0, OOBACHSTh, KAKUMU CBOMCTBAMH OHU 00JIaJaI0T.

[IpuMeHSTh NpaBUiIO Napasuieienueaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJlb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIrOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOPaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBaTh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTy TeoMeTpuueckue ¢GakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIArOB PEIICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

PemaTte npocreimme reoMeTpU4eCcKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTENbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaXO0XJICHUE FeOMETPUUYECKUX BEJIUYUH 0 00pa3liaM WU allrOpuTMaM, NPUMEHSIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIINE IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUU CTEPEOMETPUUECKUX 3aay.

[IpuBoAMTHE NpUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHBIE 3HAHUSA Ha IPAKTHUKE: aHAJIMW3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATh W3YUYECHHBIE IIOHATUS B IMPOLIECCE IOWCKA PEUICHUS
MaTeMaTU4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMbl, MOJETUPOBATh PpPEAJIbHBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJEIH C
WCITOJIb30BAHUEM T€OMETPUUECKUX TTOHITHI U TE€OpEM, amnmapara aareOpsl; peniaTh
IIPAKTUYECKUE 3a]1a4U, CBA3aHHBIE C HAX0XKJACHUEM T€OMETPUUECKUX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
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n/n NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThbI
pecypchl
b K
1 BBenenue B crepeoMeTpuio 10 uommorexa [0
https://m.edsoo.ru/1c209e37
) [IpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE. 12 1 bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneH MKy IAPHOCTD NPSMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEN https://m.edsoo.ru/1¢209e37
4 VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 10 1 bubmmorexa LIOK
https://m.edsoo.ru/1¢209e37
5 MHororpanHuk# 11 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1 brbmmorexa [TOK
https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSHUS U YIJIbI 4 1 brbmmorexa [TOK
p ' »P y https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

KoauuecTBO 9acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aejioB U TeM nudpoBLIE
Ne i/m P Konrposbnbie IIpakTHyeckue (upp )
MPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcbl
bubmuorexa [JOK
I Tena spaiieris 12 https://m.edsoo.ru/1¢209e37
N bubnuorexa [JOK
5 1
2 OOnEMEI Ten https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
10 1
3 BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE hitps-//m.cdsoo.ru/1c209¢37
4 [ToBTOpeHME, 0000IIECHNE, 7 1 bu6mmoreka [IOK
cucTeMaTH3alus 3HaHU! https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KonuyecTBo yacos DJIeKTPOHHbIE
uudposbie
Nen/m | Tema ypoka Kontpoabnbsie IlpakTHueckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
OCHOBHBIE TTOHATHUSI CTEPEOMETPUU: TOUKA,
npsiMasi, III0CKOCTb, MPOCTpaHcTBO. [IpaBuia
bu6mmoreka [IOK
M300paKeHHs Ha PUCYHKAX: N300pakeHUs 1
. https://m.edsoo.ru/aecc77cd
MJIOCKOCTEM, MapaiebHbIX MPSMbIX
(OTpE3KOB), cepeAHBI OTPE3Ka
[TonATHs: nepecekaromumecs MI0CKOCTH, | bubnnorexa [HOK
IepeceKaroIUecsd npsaMas U II0CKOCTh https://m.edsoo.ru/2d8a9c99
[Tonsartust: nepecekarouecs MmI0CKOCTH, | bubnunoreka [JOK
repecekarouecsd npsamas v niI0CKoCThb https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOI'paHHHKAMHU,
bu6nmoreka [JOK
n300pakeHre MHOTOTPaHHUKOB Ha 1
https://m.edsoo.ru/a63959%ed
PUCYHKAaX, Ha MPOEKIIMOHHBIX YEePTE)KAX
HauanpHble cBeieHNS 0 KyOe U mUpaMue
" ’ bubnuotexa [JOK
ux pa3BEépTKu U Mozenu. CedeHus 1

MHOT'OT'PAaHHUKOB

https://m.edsoo.ru/b30dff38

Hauanpubie cBeienns o ky0e u mupamuze,
UX pa3BEPTKH U Moaesu. CeueHust
MHOTOTPaHHUKOB

bu6mmorexa [IOK
https://m.edsoo.ru/3d8ffd32

[TonsiTre 06 akcMOMaTHYECKOM MOCTPOESHUU
CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUH U
CJEICTBUS U3 HUX

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




IToHsTHE 00 AKCHOMATHYECKOM IMOCTPOCHUU

bu6mmoreka [IOK

8 CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U
P p p p https://m.eds00.ru/239¢8cb4
CJICZICTBHS U3 HUX
[TonsiTe 06 aKCHOMATUYECKOM MOCTPOCHUH
bu6mmoreka [JOK
9 CTEPEOMETPUHU: aKCUOMBI CTEPEOMETPUHU U
https://m.eds00.1ru/65c6b106
CJIC/ICTBHS U3 HUX
[TonsiTHE 00 aKCHOMATUYECKOM TTOCTPOCHUU
10 CTEPEOMETPUHU: aKCUOMBI CTEPEOMETPUHU U bubmmorexa [IOK
p PHH: p P https://m.edsoo.ru/258fc245
CJIC/ICTBHS U3 HUX
B3anmHOE pacnosioxKeHue NpsIMbIX B
11 MPOCTPAHCTBE: MTEPECCKAIOIUECS bubmorexa LHOK
poctp - 11ep ’ https://m.edsoo.ru/1a2520f6
napajuieJIbHbIE U CKPEIIUBAIOLIUECS TTPSMBbIE
[TapamiensHOCTh IPSMBIX U TIJIOCKOCTEH B
12 IIPOCTPAHCTBE: NapaJuIebHbIE MIPSIMbIE B bubnuoreka [IOK
MPOCTPAHCTBE; MAPAIETBbHOCTD TPEX https://m.edsoo.ru/93ad36b3
TIPSIMBIX
[TapanneabHOCTh NPSIMBIX U TUIOCKOCTEN B
13 npocTtpancTe: [lapamienbHOCTh IPSIMON U bubmorexa HOK
pocip - P https://m.edsoo.ru/ee1d19b9
TJIOCKOCTH
14 V1wl ¢ cOHanpaBIE€HHBIMH CTOPOHAMM bubmorexa HOK
P P https://m.eds00.cu/9f4071b9
15 VYron Mexay IpsSIMBIMHE B IPOCTPAHCTBE bubnmorexa [IOK
y P poctp https://m.edsoo.ru/fe733862
bubmuorexa [JOK
16 Yrois Mexay NpsIMBIMU B ITPOCTPAHCTBE
https://m.edsoo.ru/2935a9a0
17 [TapanmnenbHOCTh MIOCKOCTEH: bubnuoreka [IOK
rnapasiejibHbIe TIIIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaoiicTBa napajyIebHBIX MIIOCKOCTEH bubnmnoreka [JOK




https://m.edsoo.ru/e504d656

19 [Ipocreiimme MpocTpaHCTBEHHBIC (PUTYPHI HA bubmuorexa [JOK
TUTIOCKOCTH: TETPpadip, KyO, mapaiiesienume]] https://m.edsoo.ru/4a28dc02
20 [TocTpoenue ceuenuit bubmorexa HOK
https://m.edsoo.ru/1d434d0f
bu6mmoreka [JOK
21 II i
OCTPOSHHE CeHetui https://m.edsoo.ru/ec26feSd
KoHntponbnas padora o teme "[Ipsmbie u
22 IIJIOCKOCTH B IIPOCTPAHCTBE bubmmorexa LOK
poctp ' o https://m.edsoo.ru/9a0a9e¢56
[TapamienbHOCTh MPSAMBIX U TJIOCKOCTEH
[lepneH MKy AIPHOCTD MPSAMOM U TUIOCKOCTHU:
PHEHAIIYIAP P bu6mmoreka [IOK
23 NEePHEHANKYJISIPHBIE IPSIMBIE B
https://m.edsoo.ru/b19f6aSd
MIPOCTPAHCTBE
24 [IpsimMble napayienbHble U bubnnorexa [JOK
MEPIEHANKYJISIPHBIE K IIJIOCKOCTH https://m.edsoo.ru/0ac11c95
25 [Ipsimble napasuienbHble U bubnuoreka [IOK
MEPIEHANKYJIAPHBIE K IIIIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHANKYJISIPHOCTH IPSIMON U bubnnoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOU U bubnnorexka [JOK
IUIOCKOCTH https://m.edsoo.ru/79165d15
73 Teopema o psIMOM NEPIIEHINKYISIPHON bubnuoreka [IOK
IUIOCKOCTHA https://m.edsoo0.ru/635c¢5087
29 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIIIPHOU bubnnorexka [JOK
IUIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o0 psIMOM NTEPIIEHANKYIISIPHOU bubnnoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/7d18834b
31 [leprienauKyIsip M HAKJIOHHBIE: PACCTOSTHUE bubnnorexka [JOK




OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

[leprienauKyIsip ¥ HAKIOHHBIE: PACCTOSHUE

https://m.edsoo.ru/33¢c477d3

bubmuorexa [JOK
32 OT TOYKH JI0 IUNIOCKOCTH, PACCTOSIHUE OT
. https://m.edsoo.ru/66fefadd
IPSIMOM 10 TIIIOCKOCTH
[IepnieHAUKYIISIp ¥ HAKIIOHHBIE: PACCTOSHUE
33 oT IT)quI/I OyHJIECKOCTI/I aCCTOfI)HI/Ie oT bubmmorexa LOK
. A -P https://m.edsoo.ru/aSb7b8e3
HpsIMO 10 TIJIOCKOCTH
[IepnieHAUKyYISIp ¥ HAKIIOHHBIE: PACCTOSHUE
P y2Bp P bubmuorexa [JOK
34 OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT
. https://m.edsoo.ru/dbee22bc
IIPSIMOM 10 IIJIOCKOCTH
35 VYriibl B IPOCTPAHCTBE: YIOJl MEXAY MPAMOI bubnnoreka [HOK
U IIJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHblil yroJi, JIMHEHHBIA yToJ bubnnorexa [HOK
JIBYTPAHHOIO yIiia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIi yroJ, TMHEHHBIA yToJ bubnuoreka [IOK
JIBYTPaHHOIO yrIia https://m.edsoo.ru/c7c777ed
38 IlepneHAUKyYISAPHOCTD MIJIOCKOCTEM: IIPU3HAK bubnuoreka [IOK
MEPIEHIUKYIAPHOCTH JBYX IIIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 IlepneHAUKyISAPHOCTD IIJIOCKOCTEM: IIPU3HAK bubnnorexka [JOK
MEPIECHIUKYIAPHOCTH JBYX IIIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [lepneHIMKYIAPHOCTD MIIOCKOCTEN: IPU3HAK bubnuoreka [IOK
MEPIEHANKYISIPHOCTH JBYX MIIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema o0 TpEX nMepneHAUKYJIIApax bubmmorexa [TOK
P P PHCHIAKYIAP https://m.edsoo.ru/e4972cdc
" bubnmoreka [JOK
42 TeopeMa o0 TpEX NepHEHANKYISIPAx
https://m.edsoo.ru/52188a7d
43 Teopema o0 TpEX nmepHeHIUKYJISIpax bubmuotexa [JOK




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

KonrtponbHas pabora no remam
"IlepneH IMKYISIPHOCTD MPSIMBIX U

bu6mmoreka [IOK

44 .
miockocTe" u "YTiel MEXLy NPSIMBIMUA U https://m.edsoo.ru/5b971ef3
MJI0CKOCTSIMU"
[ToHsiTHE MHOTOIPAHHKUKA, OCHOBHBIE
45 3JIEMEHTBhl MHOTOI'PaHHHUKA, BBITYKJIbIE U bubmuorexa [JOK
HEBBIMYKJIbIE MHOTOTPAHHHUKH; pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOTOI'PaHHHUKA
[Ipu3ma: n-yronpHasi npu3Ma; rpaHu U
46 OCHOBaHUS IPU3MBbI; IIpsIMasi U HAaKJIOHHAs bubnunoreka [JOK
MIPU3MBI; OOKOBAs U MOJIHAS IOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI
47 [Tapannenenunen, npsaMOyTrOJIbHBII bubnuorexa [JOK
napa’suiesienuIie]l U ero CBOMcTBa https://m.edsoo.ru/8a7be683
[Mupamuna: n-yrojsbHasi mupaMuia, TpaHu 1
43 OCHOBaHUE MUpPaMUJIbl; OOKOBasl U MOJIHAS bubnnorexka [JOK
MOBEPXHOCTH IUPAMUBI; IpaBUIbHAA U https://m.edsoo.ru/fblcd0Oa5
yceu€HHasi TupamMuaa
[IpaBusibHBIE MHOTOTPAHHUKU: TTIOHSTHE
MPaBUIILHOTO MHOTOTPAHHUKA; TTpaBUJIbHAS
bu6mmoreka [IOK
49 IIPU3Ma U NPaBUJIbHAS IUPAMHU/JIA;
https://m.eds00.ru/074c8865
MpaBUJIbHAs TPEYTOJIbHAS MUPAMHUAA U
MPAaBUIBHBIA TETpadap; KyO
[IpencraBnenue o mpaBUIIbHBIX
bu6mmorexa [IOK
50 MHOTOTPAaHHUKAX: OKTa3JIp, JOAEKAdIp U
https://m.edsoo.ru/a0fdd5Sbf
HKOCasp.
51 CummeTpusi B IPOCTPAHCTBE: CUMMETPUS bubnmoreka [JOK

OTHOCUTCIIBHO TOYKH, HpﬂMOﬁ, TIIIOCKOCTH.

https://m.edsoo.ru/b9e777d9




DJIeMEHTHI CUMMCTpPHUH B IIMpaMuax,
napajiejicnmIcaax, mpaBUJIbHbIX
MHOTI'OrpaHHHUKax

Brrancnenue 31eMeHTOB MHOI'OI'paHHUKOB:

bubmuorexa [JOK

52
pEOpa, auaroHau, yribl https://m.edsoo.ru/6¢cdbecef
[Tnomans OOKOBOI MOBEPXHOCTH U TOJTHOM
53 MIOBEPXHOCTHU IPSIMOM IPU3MBI, IUIOIIATb bubmumoreka [IOK
OCHOBaHUH, TeopeMa 0 OOKOBOM https://m.edsoo.ru/37d84157
MOBEPXHOCTHU MPSIMON TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 IIOBEPXHOCTH IIPaBUIIbHON MMMPAMHU/IBI, bubnnorexa [HOK
Teopema O IJIOMAIu OOKOBOM MOBEPXHOCTH https://m.edsoo.ru/5603e30b
yCeuEHHOM MUpaMUIbI
55 KonTtponpHas pabora o Teme bubnuoreka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
bu6mmoreka [JOK
56 ITo e 00 00béme
T e https://m.edsoo.ru/7ad0020b
57 O06BEM TUpamMuabI bubmorexa [TOK
https://m.edsoo.ru/235171b3
N bubnuoteka [JOK
58 O06b€ a
BEM THPAMHIbL https://m.edsoo.ru/f47dfefd
bu6mmorexa [IOK
59 O06Bé
BEM TTHPAMIIBL https://m.edsoo.ru/79¢10312
bu6mmorexa [IOK
60 O06Bé
DEM TTHpaMiAR https://m.edsoo.ru/2faadc3f
bubmuorexa [JOK
61 O06Bé
PEM TIPHSMET https://m.edsoo.ru/79853608
62 O0BEM TTPU3MBI bubmorexa HOK

https://m.edsoo.ru/1e053890




bu6mmoreka [JOK

63 O01Bé 1
DEM TIPHSMEL hitps:/m.edsoo.ru/482d3f51
64 KonTtponsHast padora no teme "OO0bEMBI | bubnumoreka [IOK
MHOTOTPaHHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpeHME, 0000IIEHNE CUCTEMATH3AITUS
. . bu6mmoreka [IOK
65 3HaHui. [loctpoenue ceueHuii B 1
https://m.edsoo.ru/098bedad
MHOTOI'PAaHHHUKE
[ToBTOpEeHUE, 0600IIEHNE CHCTEMAaTHU3 AN
3HaHWN. Berancnenue paccTosHU: MEXITy
. bubnuorexa [JOK
66 JBYMsI TOUKaMH, OT TOYKH J0 MPSIMOH, OT 1
https://m.edsoo.ru/f7792ba9
TOYKH JI0 TJIOCKOCTH, MEKITY
CKPEITUBAIOIIMMHUCS TPSIMBIMH
67 HroroBast KoHTpoIbHAs paboTa 1 bubmorexa HOK
https://m.edsoo.ru/b9146bc0
[ToBTOpEHME, 0000IIIEHNE CUCTEMATH3AITUS
3HaHW. BerancneHue yrios: MexIy
68 CKPEIUBAIOIIUMUCS IPSIMBIMH, MEXK 1 bubmnorexa LIOK
PEIHMBAIoN P » MERAY https://m.eds00.ru/56765¢8b
MPSIMOY U TUTOCKOCTBIO, IBYTPAaHHBIX YTJIOB,
YTIIOB MEXKIY TUIOCKOCTSIMHU
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
undposbie
Ne ni/m Tema ypoka Kontpoabubie IIpakTuueckue op
Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsl

1 Cdepa u map: ueHTp, paanyc, IuaMeTp; | bubmmoreka [JOK
IUTOIIAb TIOBEPXHOCTH Cephl https://m.edsoo.ru/0341bc2b
B3aumnoe pacnonoxenue chepsl U

bubmuorexa [JOK
2 IUIOCKOCTH; KacaTeJbHasl INIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
cdepe; momans ceps

3 N3ob6paxenue chepsl, mapa Ha MIOCKOCTH. 1 bubnuorexa [JOK
Ceuenus mapa https://m.edsoo.ru/bc15f7{2
Hunuuapudeckast TOBEPXHOCTb,

4 o0pa3yromue UIHHIPHIECKON 1 bu6mmoreka [IOK
MIOBEPXHOCTHU, OCh LIMJIMHIPUYECKOMN https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTHU
Hunuuap: ocHOBaHMS 1 OOKOBas

bu6mmoreka [IOK
5 MMOBEPXHOCTh, 00pa3yrolias U OCh; 1
. . https://m.edsoo.ru/188f6216
1081 OOKOBOW U MOJTHON OBEPXHOCTH
N300paxeHne nUIMHAPA HA MIIOCKOCTH.

6 Pa3Béprka nununapa. CeueHus MWIMHIPA | bubnuoreka [IOK
(TUIOCKOCTBIO, MapAIIICIBHON UITH https://m.edsoo.ru/016e25eb
MEePIEHINKYIISIPHON OCH IHJIMH]IPA)

Konundeckasi moBepXHOCTh, 00pazyromme
. P pasy bubnmnoreka [JOK
7 KOHHMYECKOM MOBEPXHOCTH, OCh M BEPIIIMHA 1
. https://m.edsoo.ru/c94ba09b
KOHHYECKOU MOBEPXHOCTH
8 Konyc: ocHoBaHue U BepilnHAa, 1 bubnmoreka [JOK




o0pa3yrolias U oCk; IIIOLAAb OOKOBOW U
IIOJTHOW ITOBEPXHOCTH

VYceu€HHBIN KOHYC: 00pa3yroIme u

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

bubmuorexa [JOK
9 BBICOTA; OCHOBAaHUsI 1 OOKOBas
https://m.edsoo.ru/1468bab3
MTOBEPXHOCTH
N300paxkeHne KOHyca Ha MIIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
. bubmmoreka [JOK

10 (TUTOCKOCTBIO, MapajuIeIbHONH OCHOBAHHIO,

. https://m.edsoo.ru/Obde 1be8
Y TJIOCKOCTBIO, TPOXOISIIEH Yepe3
BEPILHHY)

1 KoMOuHamwst Ten BpalieHus u bubnuorexa [JOK
MHOI'OTPaHHHUKOB https://m.edsoo.ru/3cef10eS
MHoOTrorpaHHHK, OTIMCAHHBIN OKOJIO chephl;

12 cdepa, BIIMcaHHAs B MHOTOTPAHHUK HITH B bubmorexa HOK

pa, P https://m.edso0.ru/0b136158
TEJIO BpallleHUs

13 [TonsTre 06 00bEMe. OCHOBHBIE CBOWCTBA bubmuoreka [JOK
00BEMOB TeI https://m.edsoo.ru/26a03fb7

bu6mmoreka [IOK

14 OO0BEM mUIMHApPa, KOHyca

HITTHEAPS, KOMY https://m.edsoo.ru/5513d87b
bu6mmoreka [JOK

15 O0BEM mIapa u TIomaab chepsl

P e chep https://m.edsoo.ru/d189bde2
[Tomo6HbIe Tena B MPOCTPAHCTBE.
16 CoOTHOIIECHUS MEXITY TUIOMIAIMHU bubmorexa [TOK
N .I.[y e https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00BEMAMH MOAOOHBIX TET

17 KonrtponsHas pabora no temam "Tena bubnnorexka [JOK
BpameHus" u "O0beMbl Ten" https://m.edsoo.ru/4a33a8ab

bu6mmorexa [IOK

18 BekTop Ha MII0CKOCTH ¥ B TPOCTPAHCTBE

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




bu6mmoreka [IOK

19 CnoxxeHue ¥ BhIYMTaHHUE BEKTOPOB
P https://m.edsoo.ru/23f4f089
bubmuorexa [JOK
20 YMHOKEHUE BEKTOPA HA YUCJIIO
P https://m.edsoo.ru/dee379eb
Pasnosxenune BekTopa 1o TpéM
21 HEKOMIUIaHApHBIM BekTopaM. [IpaBuio bubmmorexa [IOK
P pam- 1 https://m.edsoo.ru/a28fd74e
napajiejaenumneaa
Pewrenne 3anay, cBsA3aHHBIX C
22 MIPUMEHEHUEM IIPaBUJI JEHCTBUH C bubmmorexa [JOK
P P A https://m.edso0.ru/5a827900
BEKTOpaMHU
7 KoopanHatHO-BEKTOPHBIA METOI ITPU bubnnoreka [JOK
PEIICHUH TEOMETPHUUECKHUX 33124 https://m.edsoo.ru/d3alfe30
[IpsimoyronbpHas cucTeMa KOOpIUHAT B
24 npoctpaHcTBe. KoopanHaTel BeKTOpa bubmorexa LHOK
poctp N ) pA pa. https://m.edso0.ru/48db7058
[Ipocreiimue 3a1aun B KOOpAMHATAX
)5 VYron mexay Bektopamu. CKasipHOE bubnmnorexa [JOK
IIPOU3BEEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Briuucnenue yrioB Mex1y OpsIMbIMUA U bubnunoreka [JOK
IUIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
7 KontponbHast pabora o Teme "BekTops! 1 bubnnoreka [JOK
KOOpJAUHATHI B IPOCTpaHCTBE" https://m.edsoo.ru/77¢c22fc5
[ToBTOpenue, 06o0IIEHNE U
73 cucreMmarusanus 3HaHui. OCHOBHEIE bu6mmorexa [IOK
¢burypsl, GakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
MJITAHUMETPUU
[ToBTOpeHme, 0600IIEeHNE U
. bubmuorexa [JOK
29 cucremMaru3anus 3Hanuii. OCHOBHEIE

¢burypsl, GakThl, TEOPEMBI Kypca

https://m.edsoo.ru/078cd 184




TUTAHUMETPUH

[ToBTOpEeHUE, 0600IICHNE 1

30 cHCTeMaTHu3alus 3HaHui. 3agaun 1 bubmorexa HOK
t e https://m.edsoo.ru/7491efe0
IJITAHUMETPUHU ¥ METOJIBI KX PEIICHHS
[ToBTOpEeHUE, 0600IICHNE 1
31 cUcTeMaTHu3alvs 3HaHWK. 3amauun 1 bubmorexa HOK
B s https://m.edsoo.ru/4dffdad7
MJIAHUMETPUHU U METOJIbI UX PEIICHUS
[ToBTOpeHUE, 0600IICHNE 1
3 cucrtemaTusanus 3HaHui. OCHOBHBIS | bubmuorexa [JOK
¢burypsl, hakTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUU
33 HToroBast KOHTpOJIbHAs paboTa 1 bubmmorexa LHOK
https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, 0000MIEHNE 1 | bubnuoreka [IOK
CHUCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34







MMPOBEPSEMBIE TPEFOBAHUSA K PE3YJIBTATAM OCBOEHHSA OCHOBHOM
OBPA30BATEJILHOM ITPOT' PAMMBI

10 KJIACC
Kon IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI
NMPoOBEPSIEMOr0 0o0pa3oBaTeIbHOI NPOrpPaMMbl CpeIHero 001ero o0pa3oBaHus
pe3yJbTara
7 I'eomeTpus

7.1 OnepupoBaTh NOHATUSAMH: TOUKA, IpsiMasi, IIIOCKOCTh

7.2 [IpumMeHATh aKCMOMBI CTEPEOMETPUU U CJIEACTBUS M3 HUX IPU PELICHUU
reOMEeTPUUECKUX 3aJau

7.3 OnepupoBaTh HOHATUSAMU: NTAPAIJIETIBHOCT U MEPIIEHIUKYISIPHOCTD MPSAMBIX U
IJIOCKOCTEN

7.4 Knaccudunumposats B3aUMHOE pacIosioxeHue IIPSIMBIX
U IJIOCKOCTEH B IPOCTPAHCTBE

7.5 OnepupoBaTh MOHATHSIMU: IBYTPAHHBIA yroJl, TPAHU JBYTPAHHOTO yIia, pedpo
JIBYTPAHHOTO yIJIa, JUHEHHBIA yroj JABYI'PaHHOTO yrja, rpagycHas mMepa JBY-
PaHHOIO yrIJia

7.6 OnepupoBaTb MOHSATUAMHU: MHOTOIPDAHHMK, BBIIYKJIBIM W HEBBITYKIIbIHA
MHOTOTPaHHUK, 3JIEMEHTbl MHOTOTPAHHUKA, TPaBUJIbHBIII MHOTOIPAaHHUK

7.7 Pacnio3HaBaTh OCHOBHbIE BHJBI MHOTOTPAaHHUKOB (MHMpamMuja, IpHU3Ma,
PSMOYTOJIBHBIN Mapajuiesnenunes, Kyo)

7.8 Knaccugunuposars MHOTOTPaHHHKH, BbIOMpast OCHOBAHUS JUISE
KJaccu(uKauuy (BBITYKJIblE M HEBBINYKJIble MHOTOIPAaHHMKH, IpPaBUJIbHbIE
MHOTOTPaHHUKH, PSIMbIE U HAKJIOHHBIE IPU3MBI, apaJlIeIenUIeb])

7.9 OnepupoBaTh NOHATUSAMH: CEKYIIAs INIOCKOCTh, CEYEHNE MHOTOIPaHHUKOB

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

7.11 Ctpouth ceueHuss MHOTOIPaHHUKOB METOJIOM CJIEJIOB, BHIMOJIHATH (BBIHOCHBIE)
IUIOCKHE YEpPTEeKU U3 PUCYHKOB TMPOCTHIX OOBEMHBIX (UIYp: BHI CBEpXY,
cOOKY, CHU3Y

7.12 Pemate 3a7jaun Ha HaXOXKJECHHWE T€OMETPHUECKUX BEJIUYMH MO oOpasuam Win
QIropuTMaM, MPUMEHSSI W3BECTHHIE AHAIMTUYECKHUE METOJbI MPH PEIICHUU
CTaHJApPTHBIX MAaTEMaTHYECKUX 3aJa4 Ha BBIYUCICHUE PACCTOSHUNH MEXIy
JBYMsI TOUKAMH, oT TOUKH b1 (6] MIPSIMOH, oT TOYKHU
J10 IIJIOCKOCTH, MEKIY CKPELIMBAOIIMMHUCS IPSIMBIMU

7.13 Pemate 3a7aun Ha HAXOXKJIEHHE TE€OMETPUYECKUX BEIWYWH MO OOpas3iaM HIH
QIrOpUTMaM, MPUMEHSSI W3BECTHBIE AHAIMTUYECKHME METOJBI INPU PEIIECHUU
CTaHJApPTHBIX MaTeMaTHMYeCKHUX 3a/lad Ha BBIYHUCICHUE YIJOB MEXIy
CKPEIIMBAIOIIMMHUCA TNPSAMBIMH, MEXIy HPSIMOW M IUIOCKOCTBIO, MEXIY
TJIOCKOCTSIMH, IBYTPAaHHBIX YIJIOB

7.14 Boruncnare 00bEMBI M IIIONIAM MOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
nupaMusia) C MpUMeHeHHueM (OpMyJ, BBIYHUCISATH COOTHOLIEHUS MEXIY
TUIOINAISIMU TOBEPXHOCTEH, 00bEMaMu MOJOOHBIX MHOTOIPaHHUKOB

7.15 OnepupoBaTb NOHATUSAMU: CHMMETPUS B IIPOCTPAHCTBE, LEHTP, OCb U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYpBI

7.16 W3Bnekath, mpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HMH(POPMAIHMIO O

IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYypax, IPEICTABICHHYIO Ha YepTekKax




U PUCYHKaX

7.17 [TpuMensaTh reomeTprueckue (pakThl Ui pelIeHusl CTepeOMETPUUYECKUX 3a/aY,
IPEIOJIaratolliuX HECKOJIBKO IIAaroB PEIICHHs, €CIM YCJIOBHUS NPUMEHEHUs
3aJlaHbl B ABHOH opme

7.18 [IpuMenaTs,  mpocTedIIME  IPOrpaMMHBIE  CPEACTBA U AJIIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKHX 3aa4

7.19 [IpuBOIUTE TPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOLE U KU3HU,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE

7.20 [IpumeHATh NOMyYEHHBIE 3HAHUS HA IIPaKTUKE: AaHAJIU3UPOBATh pEajbHBIC
CUTyallUl W NPUMEHATh W3YUYCHHBIC IOHATUSA B IIPOLIECCE NOUCKA PELICHUS
MaTeMaTHYeCKu COPMYIUPOBAHHOW NPOOIEMbI, MOJEIUPOBATh peabHBIC
CUTyallU! Ha $3bIKE I'€OMETPHH, MCCIENOBAaTh IOCTPOCHHBIE MOJEIH C HC-
[I0JIb30BAHUEM TI'E€OMETPUYECKUX IIOHATHM M TeopeMm, amnmapara aireopsl,
pelaTh MPaKTUYECKUE 3a/layd, CBSI3aHHBIE C HAaXOXIACHHEM I€OMETPUYECKHX
BEJIMYUH

11 KJIACC
Kon IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
NPOBEPSIEMOT0 00pa3oBaTeIbHON MPOrpPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTara
6 ['eomeTpust
6.1 OnepupoBaTh MOHATUAMHU: LWIMHApPUYECKas IOBEPXHOCTb, 0Opasyrolue
UWIMHIPUYECKONH  TMOBEPXHOCTH, LMIUHAP, KOHMYECKas  IOBEPXHOCTb,
o0pasyrone KOHMYeCKOH OBEPXHOCTH, KOHYC, chepruecKkasi MOBEPXHOCTh

6.2 Pacnio3znaBath Tena BpauleHus (LMIUHAP, KOHYC, cdepa U map)

6.3 OOBACHATH CIIOCOOBI MOJTyYSHHsI TeJI BPALLICHUS

6.4 KnaccuduiupoBath B3aMMHOE PacrioioKeHHe Chephl U MIIOCKOCTH

6.5 OnepupoBaTh NMOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA
CEerMEeHTa, LIapOBOM CJIOH, OCHOBaHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOIO CIIO,

1IaPOBOU CEKTOP

6.6 Bbruncnare  00bEMBI M IUIOIIAAM  TOBEPXHOCTEM  Ten  BpalleHHs,

T€OMETPUUYECKUX TeJl C IPUMEHEHHEM (popMy

6.7 OnepupoBaTh MOHATUAMHU: MHOTOTPAaHHHK, BIMCAHHBIA B cepy M ONMUCAHHBIN
ok0J10 cthepsl, chepa, BIIMCAHHAS] B MHOTOTPAHHUK HJIH TEJIO0 BpaIllEHHUS

6.8 BbIUMCIATE COOTHOIIEHUS MEXAY IUIOMAASMU MOBEPXHOCTEH M 00bEMamu
MOAOOHBIX TEJ

6.9 N300paxkaTh u3ydaemble (UTYpHl OT PYKH U C TPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10 BbINONHATE (BBIHOCHBIE) TUIOCKHE YEPTEXH U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Buja cBepxy, COOKy, CHU3Y; CTPOUTh CEUEHHS TeJl BpallleHus

6.11 W3BnekaTb, HMHTEPIPETUPOBATH W  INpeoOpa3oBbIBaTh  HWH(GOPMAIHMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, MpeACTaBIEHHYIO Ha YepTekax
U PUCYHKax

6.12 [IpumensTh reomeTpruyeckue (HaxkThl sl PEHICHUS CTEPEOMETPUUYECKUX 3ajad,
IIPEAIOIIAraloIMX HECKOJIBKO IIaroB PpELIEHMs], €CIIM YCIOBUS NPUMEHEHHUS
3a/1aHbl B IBHOU (popme

6.13 OnepupoBaTh NOHATHEM: BEKTOP B TPOCTPAHCTBE




6.14 BrInonaHsaTe NeiCTBUS CIIOKEHHS] BEKTOPOB, BEHIUYMUTAHUS BEKTOPOB U YMHOXKEHHUS
BEKTOpA Ha YHUCII0, O0BACHATh, KAKUMHU CBOMCTBAMU OHU 00J1a/1al0T

6.15 [TpuMeHsITh NpaBUIIO Napajuiesenune/1a TPy CI0XKEHHH BEKTOPOB

6.16 OnepupoBaTh MOHSATHUSAMH: JIE€KApTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJZlyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YIOJ MEXIY
BEKTOpaMH, CKaJIIpHOE  TMPOM3BEICHHUE  BEKTOPOB, KOJUIMHEApHbIE U
KOMILIAHAPHBIE BEKTOPBI

6.17 Haxoauth cymMmmy BEKTOpOB M NMPOM3BEACHHE BEKTOPAa HA YHUCIIO, YTOJI MEXKIY
BEKTOPaMHM, CKaJIIPHOE MPOU3BEJICHUE, PACKIIaAbIBaTh BEKTOP 10 ABYM HEKOJI-
JIMHEApHBIM BEKTOpam

6.18 3asiaBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAMHAT

6.19 Pemarp mnpocreiine reoMeTpruecKHe 3alayd Ha MPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOI'O METOJ1a

6.20 Pemate 3amaum  Ha [10Ka3aTeIbCTBO MAaTEMaTUYECKMX OTHOUIEHUH U
HaXOXXJCHHE TEOMETPUYECKUX BEIWYMH TI0 o0pa3laM W aJIropuTMam,
MPUMEHSISI U3BECTHBIE METOJbI MPHU PEHICHUH CTAaHIAPTHBIX MaTEeMAaTHYECKUX
3aj1a4

6.21 [Ipumenars npocTeinime MpOrpamMMHBbIE CcpeacTBa U 3JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI TP PEIICHUU CTEPEOMETPUUECKHX 3a]1a4

6.22 [IpuBOIUTE MPUMEPHI MaTEMAaTHYECKUX 3aKOHOMEPHOCTEN B MPUPOJAE U KU3HU,
pacrno3HaBaTh IPOSIBICHHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23 [IpuMeHATh TOJy4YeHHBIE 3HAHUSA Ha IPAKTHKE: aHAJIWU3UPOBATH PpEaJbHbIE

CUTyallUd U IPUMEHATH U3Y4YCHHBIC IOHATHS B IIPOLECCE IOMCKA PELICHUs
MaTeMaTH4ecKu Cc(OpMyIMpOBAaHHOW MpoOIeMbl, MOJEIMPOBaTh peajbHbIE
CUTyallUd Ha A3BIKE T'€OMETPUH, MCCIEN0BaTh IOCTPOCHHBIE MOJCIH C MHC-
M10JIb30BAHUEM T'€OMETPUUYECKUX MOHATUHN U TEOpEM, ammapara aareOpsl, peraTh
[IPAKTUYECKHUE 3aa41, CBSI3aHHbIE C HAXO0XKICHUEM T€OMETPUUYECKUX BEITUYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KJIACC

Koxa

HpOBepﬂeMblﬁ JICMECHT COACPKaAaHUSA

7

I'eomeTpus

7.1

OcHoBHbIE TOHATHUS cTepeoMeTpuu. Touka, Ipsimasi, INIOCKOCTb, IPOCTPaHCTBO. [loHsATHE
00 aKCMOMaTU4YECKOM ITOCTPOEHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUU U CIIEJCTBUS
U3 HUX

7.2

B3anMHOe pacnosnoxeHue MpsMbIX B MPOCTPAHCTBE: MEPECEKAOIIUECs, TapaJlIeIbHbIE U
CKpemuBaromuecs npsmele. llapamienbHOCTh NPSIMBIX U INUIOCKOCTEH B IPOCTPAHCTBE:
napajuieJbHble  INpsMbIE B IMPOCTPAHCTBE,  MAPAUIEIBHOCTh  TPEX  IPSIMBIX,
MapAUIEIBHOCTh pAMOi U TUJIOCKOCTH. Yrael
C COHAampaBJICHHBIMM CTOPOHAaMH, Yyroid MEXAy TMpsSMbIMA B IPOCTPAHCTBE.
[TapayuieIbHOCTh IUIOCKOCTEH: NapajlIebHbIE IIJIOCKOCTH, CBOMCTBA ITapaJlIEIbHBIX
wiockocTeil. [Ipocreiimue mpocTpaHCcTBeHHbIE (UTYpBl Ha IIOCKOCTH: TETpas’ap, KyoO,
napajuleIenuIe], IOCTPOCHHUE CEYEHUN

7.3

[lepnieHAUKYISIPHOCTh  MPSIMOM W IUIOCKOCTH:  MEPHEHAUKYJSPHBIE TpsSMbIE B
MMPOCTPAHCTBE, NPSAMBIC MAPAJUICIBHBIC W TMECPIHCHAUKYIISAPHBIC K IIIOCKOCTH, IHPHU3HAK
NEPIECHIUKYISPHOCTA MPSMONW U IJIOCKOCTH, TEOpeMa O MIPSIMON MEepIeHIUKYISIPHOMI
MJIOCKOCTH. YTJbl B MIPOCTPAHCTBE: YroJl MEXIY MHPSIMOM M IUIOCKOCTBHIO, JIBYTPaHHBIM
YTOJI, TUHEHHBINA YOI ABYTpaHHOro yria. [lepneHaukynsp U HaKJIOHHBIE: PaCCTOSHHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT MPSIMON J0 TUIOCKOCTH, MPOCKIHS (UTYphl Ha
IJIOCKOCTh. llepneHauKyIapHOCTh MJIOCKOCTEM: MPHU3HAK NEPHEHAUKYJISIPHOCTH IBYX
mrockocreil. Teopema 0 TpEX nepneHIuKyIsipax

7.4

IlonsAiTME MHOIOrpaHHHMKAa, OCHOBHBIE JJIEMEHTbl MHOIOIDAHHMKA, BBIIIYKIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH, pa3BEPTKA MHOTOrpaHHMKa. [Ipu3ma: n-yroipHas npusma,
IpaHM W OCHOBaHUS MpPU3MBI, MIpsMas M HAKJIOHHAs INPU3MbI, OOKOBas W TIOJIHAs
MIOBEPXHOCTh npu3Mbl. [lapamienenunen, NpsMOYTOIBHBIM MapajuleIenuIe] U €ro
cBoiicTBa. [lupamuna: n-yroiapHast nMpamMuia, TpaHU ¥ OCHOBAHUE MUPAaMU/IbI, OOKOBas U
MOJIHAsl TIOBEPXHOCTb NUPAMUJIBI, MpPaBUIbHAS U yCeu€HHas MNupamuga. IJIEMEHTbI
npu3Mbl UM nupamunabl.  IIpaBuibHBIE MHOTOTPaHHUKM: IOHATHE IPABUIBHOIO
MHOTOI'DAHHMKA, IIpaBWJIbHAs IpuU3Ma M IPaBWIbHAs NHMPAMHAA, IPaBWIbHAS
TpeyroJibHas MUpaMuja U MpaBUIbHBIA TeTpasap, Kyo. IlpeacraBienue o mpaBHIBHBIX
MHOTOTpaHHHUKAaX: OKTadp, 10AeKadip U ukocasyapyrue CeueHus NpU3Mbl U TUPaMUJIbI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMCETPUA OTHOCUTCIBHO TOYKH, HpﬂMOfI, IIJIOCKOCTH.
DJIeMEHTHI CUMMCTpPHUH B NIMpaMuax, MapajiCJICOrUICaax, MpaBUJIbHbIX MHOT'OTPAHHHUKAX

7.6

Brrauciienue eMeHTOB MHOTOTPaHHUKOB: pEOpa, auaroHand, yrisl. [Inomans 60koBoi
MIOBEPXHOCTH U TTOJTHOW MOBEPXHOCTH MPSIMOM MPHU3MBI, TUIOIIAAb OCHOBAaHUI, TeopemMa o
OOKOBOW TOBEPXHOCTH MpsAMOW mpu3Mbl. Ilnomans OOKOBOW TMOBEPXHOCTH H
MOBEPXHOCTH TIPAaBMWIIBHOW TMUPaMUABI, TEOpEMa O IUIONIA[N YCEYEHHOW NHPAMHUJIBL.
[Tousitue 06 00béMe. OOBEM MUPAMUIBI, TPU3MBI

7.7

[Tonobupie Tenma B mpocTpaHcTBe. COOTHONICHHS MEXKIY IUIOIMAISIMU MOBEPXHOCTEH,
00BEMaMHU TTOOOHEIX TEII




11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

6

I'eomerpus

6.1

[{unuaapuyeckas MOBEPXHOCTh, 00pa3yrollne MUIUHAPUYECKON MOBEPXHOCTH, OCh
WIMHIPAYECKON MoBepxHOCTH. [lumuHap: ocHOBaHHMsT W OOKOBask MOBEPXHOCTH,
o0pa3yroniasi ¥ 0Cb, IJIOU[a1b OOKOBOW U MOJTHON MOBEPXHOCTH

6.2

Konnueckasi moBepxXHOCTh, 00pa3yomue KOHNYECKOH MOBEPXHOCTH, OCh U BEPIIMHA
KOHMUYecKol noBepxHocTH. KoHyc: ocHOBaHMe W BepiunHa, oOpasyrolias U OCh,
Iomaab OOKOBOM U MOJIHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC: OOpasylomme u
BBICOTA, OCHOBAaHUs M OOKOBasi HOBEPXHOCTh

6.3

Cdepa n map: ueHrp, paguyc, IuaMeTp, IJIOUIalb MOBEPXHOCTH cdeprl. Bzanmuoe
pacnionoxeHue cdepbl W IIIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, muiomanb

cdepbl

6.4

H300paxenue Ten BpallleHus Ha IIOCKOCTH. Pa3BépTka nuaMHApa U KOHyca

6.5

KomMOuHanmu Ten BpaieHus 1 MHOTOIPaHHUKOB. MHOTOTrpaHHUK, ONMMCAHHBIA OKOJIO
cdepsl, cdepa, BOUCaHHAS] B MHOTOTPaHHUK, WIH TEJIO BPALCHUS

6.6

[Torsitie 06 00BEMe. OcHOBHBIE CcBOiCTBa 00BEMOB Ten. Teopema 00 00BEME
IPsIMOYTOJIBHOTO TapajuieNienunena u cieactBus u3 He€. O0bEM HUIUHAPA, KOHYCA.
O06béM mapa u mionaas cheps

6.7

[TomoGHbIe Tena B mpocTpaHcTBe. COOTHOLICHHUS MEXIY IUIOIAISIMHA TOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TENI

6.8

Ceuenust mwmHApa (TMapajUIebHO W TMEPIEHIUKYJSIPHO OCH), CEYCHHUS KOHyca
(mapannenbHOe OCHOBAHHUIO M MPOXOSIIEE Yepe3 BEPIINHY), CeUeHUs Iapa

6.9

Bextop Ha miockocty W B mpocTpaHcTBe. ClOK€HHE M BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4uclo. PasnolkeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaMm. I[Ipasmino mapamnenenunena. Pemenue 3agad, CBI3aHHBIX C IPUMEHEHUEM
IIpaBUJ IEUCTBUH C BEKTOPAMHU

6.10

IIpsmoyronbHas cucremMa KOOpPAMHAT B IpocTpaHcTBe. KoopamHaTel BeKTOpa.
[Tpocreiimne 3amaun B KOOpAMHATAaX. YTrosl Mexay Bekropamu. CkanspHoe
IIPOU3BEJICHNE BEKTOPOB. BpIUMCIIEHHE YIIIOB MEXAYy NPSIMBIMH M IITIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METOJI TP PELICHUN T€OMETPUYECKUX 3a/1a4




IMPOBEPAEMBIE HA EI'S IO MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM IMMTPOI'PAMMBI CPEJHEI'O OBHIEI'O OEPA30BAHUS

Kon
NpoBePsSIeMOro
TpedoBaHMS

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOI 00pa30BaTeJIbHON NMPOrpaMMbl CpeHEro 0011ero
o0pa3oBaHus

1

Biianenne MetonamMu 10Ka3aTeNnbCTB, AITOPUTMAMU PELICHUS 3a/1a4; YMEHHE
dbopMynaHpoBaTh M ONEPUPOBATH MOHATUSMH: OIpENEICHUE, aKCHoMa,
Teopema, CJIEJCTBUE, CBOWCTBO, IPU3HAK, JAOKA3aTEIbCTBO, PABHOCUIIbHBIC
(GOpMyIUPOBKHU; TMPUMEHATh HUX; yMEHHE (OpPMYyIUPOBATH OOpaTHOE U
IIPOTUBOIIOJIOKHOE YTBEP)KJIEHUE, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI,
HCIIOJIb30BaTh METOJ,  MaTeMaTH4EeCKON UHIYKIINY; IIPOBOAUTH
JIOKa3aTeJIbHbIE PACCYXKACHUS IIPU PEIICHUU 3a7a4, OLEHUBATH JIOTUYECKYIO
MPaBUJIBHOCTh ~ PAacCy’KJIEHUW; YMEHHE  ONEpUpPOBaThb  IOHATUSMU:
MHOXECTBO, IIOJAMHOYKECTBO, OIlEpalMyd HaJ MHOXXECTBAMHU; YMEHHE
HCIIOJIB30BAaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar Uil OIUCaHHUs
peanbHBIX MPOIECCOB U SIBJICHUW M MPHU PELICHUHU 3a/]ad, B TOM YHUCIE U3
Opyrux y4eOHBIX MPEIMETOB; yYMEHHE OINEepPUPOBATh MOHATUAMU: Tpad,
CBSI3HBIA Tpad, AEepeBO, IHKI, rpad Ha IJIOCKOCTH; YMEHHE 3a/aBaTh H
OINMMCHIBATh Tpadbl Pa3IUYHBIMH CIIOCOOAMH; HCIONB30BaTh Tpadsl MpH
pelIeHuu 3a1a4

YMeHue onepupoBaTh INOHATHAMM: HATypaJbHOE 4YHCIIO, LEJIOE YHUCIIO,
CTENEHb C IIeJIbIM I0Ka3aTejeM, KOPeHb HaTypalbHOM CTENEHHU, CTENEHb C
paloHaJIbHBIM TIOKa3aTelIeM, CTENEHb C JCHCTBUTENIbHBIM I10Ka3aTeseM,
Jorapu@Mm yucia, CHHYC, KOCUHYC ¥ TaHT'€HC MPOU3BOJIBHOTO YUCIIA, OCTATOK
[0 MOJIYJIIO, PAallMOHAIBHOE YHUCIO, MPPALMOHAIBHOE YHCIO, MHOXECTBA
HaTypaJlbHbIX, LEJbIX, PALMOHAIbHBIX, JEHCTBUTENIbHBIX YHUCEN;, YMEHHE
HCIOJIb30BaTh MPU3HAKH JEIUMOCTH, HAUMEHbIINN OOIMN IeIUTENs U Hau-
MeHblllee o0lee KpaTHOe, aiaropuT™ EBkimupa npu pelieHuu 3ajad;
3HAKOMCTBO C PAa3JIMYHBIMU MO3UIIMOHHBIMUA CUCTEMaMH CUMCIICHUS; YMEHUE
BBINIOJIHATh BBIUMCICHHE 3HAUYEHUH M TNpeoOpa3oBaHMsI BBIPAXKEHUH €O
CTENEeHSIMM M JorapudMamu, Mpeodpa3oBaHus APOOHO-pallMOHATIBHBIX
BBIDQKCHUI; yMEHHE OINEPUPOBATH MOHATHUAMHU: IOCIEA0BATENBHOCTD,
apupMeTHyecKas IMPOrpeccus, reoMeTpuyecKas MporpeccHs, OECKOHEUHO
yObIBaro1as reoMeTpuyecKast MIPOrpeccusi; yMEHHE 3a/1aBaTh
MOCJIEZI0BATENBHOCTH, B TOM YHCJE C MOMOUIbIO PEKYPPEHTHBIX (OpMYJ;
YMEHHME OIEPUPOBATh MMOHATHAMH: KOMIUIEKCHOE YHCIIO, COINpPSIKEHHbBIE
KOMIUIEKCHBIE YHClla, MOJYJb W apryMEHT KOMIUIEKCHOTO 4ucia, ¢opma
3alMCH  KOMIUJIEKCHBIX 4YHcenl (TeoMeTpuyeckasi, TpPUTOHOMETpUYecKas
u anredpanyeckas); yMeTb IPOM3BOAUTH apuMeThyecKkue AeUCTBUS C
KOMIUIEKCHBIMA ~ YHUCJIaMU;  NPUBOJAUTH  NPUMEPHl  MCIOJIb30BaHUSA
KOMIUIEKCHBIX YHCEN; ONEPUpOBaTh MOHATHUAMHM: Marpuua 2X2 u 3x3,
OTpEACIIUTENb MAaTPUILIbl, TEOMETPUUECKHI CMBICI ONPEAeTUTENSI

YMenue onepupoBaTh NOHSTHUSIMH: pPalMOHANIbHBIE, HWpPpPALUOHATIbHBIC,
MoKa3aTeJbHble, CTENeHHbIe, JiorapudMuyeckue, TPUTOHOMETPHUUECKUE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHHE ONEPUPOBATH MOHATUSIMHU:
TOXKJIECTBO, TOKJIECTBEHHOE IMpeo0pa3oBaHUEe, YpaBHEHHUE, HEPABEHCTBO,




CUCTEMA ypaBHEHMH W  HEPABEHCTB, pPAaBHOCWIBHOCTb YpaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PElIaTh YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI
C IOMOUIbIO pa3jIM4YHbIX NPUEMOB; pELIaThb ypPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI C [1apaMETPOM; IPUMEHATh YPAaBHEHUS, HEPABEHCTBA, UX CHCTEMBbI
JUIS pelIeHUs] MaTeMaTHMYeCKHUX 3a/lad U 3a/ad U3 pa3IuvHbIX obiacreil
HayKH U peajbHOM KU3HU

YMeHue omnepupoBaTh MOHATUSAMHU: (QYHKUUS, YETHOCTH  (PYHKIUH,
NEPUOUYHOCTD (PYHKIUH, OrPAaHMYEHHOCTh (YHKIHUH, MOHOTOHHOCTh
GbyHKUMH, 3KcTpeMyM (yHKIuM, HauOoJiplllee M HauUMEHblee 3HAYEeHUs
(GyHKIMH Ha NPOMEXYTKE, HelpepblBHAs (YHKLUMS, aCUMITOTHI Tpaduxa
¢byHKIMH, TIepBas W BTOpas MPOW3BOAHAS (PYHKIMHM, T€OMETPUYECKUN U
¢u3nyeckuif  CMBICT  TPOM3BOJHOW, MEpBOOOpa3Has, ONpeAeIEHHBIN
UHTErpaj; yMEHHWE HaxOAMTh AaCHUMOTOTHl Tpaduka (QyHKIUM; yMEHUE
BBIUUCIIATh IPOU3BOJIHBIE CYMMBI, IPOU3BEICHUS, YACTHOIO U KOMIIO3ULIUU
(GyHKUMH, HAXOAUTh YPaBHEHUE KacaTeNbHOW K TpaduKy (YHKIWU; YMEHHE
HAXOJIUTh TPOU3BOJHBIE IIEMEHTAPHBIX (DYHKIMIA; yMEHHE HCIIOJIb30BaTh
IPOU3BOJHYIO JUISI HCCIIEAOBAaHUS (DYHKLUUH, HAaXOAUTh HaAMOOJIbLIME U
HauMEHbUIME 3HAaYeHUd (QYHKIUHA; CTPOUTh TIpadUKM MHOTOUWIEHOB C
WCTOJB30BAHMEM  amlapara MaTeMaTHYeCKOro aHajiu3a; HPHUMEHSThH
MPOU3BOJHYIO ISl HAXOXKICHHUS HAWIYYIIEro PElIeHHs B MPHUKIATHBIX, B
TOM YHCJIE COLHUAIBHO-IKOHOMHUYECKUX U (PU3MYECKHMX 3ajayax; HAXOAUTh
wiomaan U o0bEMBI (UTYy C MOMOIIBIO MHTErpana; NPUBOIUTH HPUMEPHI
MaTEeMaTHYeCKOTO MOJEIMPOBAHUS C MOMOIIBI0  Ju(p(hepeHITnaTbHBIX
YpaBHEHUU

YMeHue onepupoBaTh MOHATHAMM: Ipaduk (yHKIHMH, oOpaTHas (QyHKIMs,
KoMno3uuus (QyHKIMHA, JTuHeWHas ¢QyHKOMS, KBaJpaTudHas QYHKUuS,
panoHanmbHast (QYHKIOMSA, CTeNeHHas (QyHKIUS, TPUTOHOMETPUIECKHE
¢GbyHKIMM, O0OpaTHBIE TPUTOHOMETpUUYeCKHe (QYHKIUM, IOKa3aTeabHas MU
norapupmuueckas (QYHKUUH; YMEHHME CTPOUTh TpapUKH H3YYEHHBIX
(GyHKUMH, BBIMONHATH MpeoOpa3oBaHus rpadukoB (QyHKIMHA, HCIIOIB30BaTh
rpaduKy I U3yYEHUS TPOIIECCOB M 3aBUCHMOCTEH, TIPU PEUICHNH 3aj1a4 U3
ApyruX YYeOHBIX TPEIMETOB W 3aJad W3 pealbHOW JKU3HH, BBIPAXKAThH
(dbopMynaMy 3aBUCUMOCTH MEXJy BEJIMUYMHAMM; UCIOJIb30BAaTh CBOWCTBA U
rpadukyn  GYHKIMNA A0S pelIeHus ypaBHEHUH, HEPaBEHCTB W 33734y C
napaMeTrpamMu; 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 O0JIACTH YIpaBJICHUS JIMYHBIMU U CEMEHHBIMU
(¢uHaHCAaMM); COCTABIIATH BBIPAXKEHUS, YPABHEHHsS, HEPAaBEHCTBA U HUX
CUCTEMBI 110 YCIOBHUIO 3a/Jauyd, HCCIENOBATh IIOJYyUYEHHOE pEUICHHE WU
OLICHMBATh MPABIONOJAOOHOCTh PpE3ylbTaTOB; YMEHHE MOJEIHPOBATh
peayibHble CUTyallMM Ha $3bIKE MaTEeMaTHKH; COCTaBJSATh BBIPAKEHMUS,
YpaBHEHUs, HEPABEHCTBA U UX CHCTEMBI IO YCJIOBHIO 33aJa4M, UCCIEA0BATh
IIOCTPOEHHBIE MOJEIN C MCNOJIb30BAaHUEM anmnapara anreOpsl,
UHTEPIPETUPOBATh MOTYYEHHBIN PE3YJIbTAT

YMeHue omnepupoBaTh NOHSITHUIMH: cpefHee apupMeTHUecKoe, MeaHaHa,




HanOoJblllee W HAaUMEHbIEe 3HAUCHMS, pa3Max, MUCIIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIOBOTO Ha0Opa; yMEHHE W3BIEKaTh, HHTEPIPETHPOBATDH
nHpOpMaIKIO, TPEICTABICHHYI0 B TabmUIax, Ha Juarpammax, rpadukax,
OTPaXKAIOIIYyI0 CBOMCTBA peajbHBIX IMPOLECCOB M SIBICHHI; MPEICTABIATH
UHQOpPMAIMIO € TOMOIIBIO TaONWI] ¥  JUarpamMM; HCCJIEI0BaTh
CTaTHCTHYECKHE JaHHbIE, B TOM YHCIE C TNPUMEHEHHEM TIpapuyecKux
METOZOB U 3JIEKTPOHHBIX CPEJICTB; Ipa)MuecKd HCCIIEAOBAaTh COBMECTHBIC
HaOJIIOACHNUS C IOMOIIBIO TUarpaMM pacCerBaHUs M IMHEHHOM PerpeccHu

YMeHue onepupoBaTh MOHATUSAMHU: CIIyYaiHBINA OIBIT U CIIy4aliHOE COObITHE,
BEPOSITHOCTh CIYYallHOTO COOBITHS; YMEHHE BBIUUCISATH BEPOSTHOCTH C
UCTOJIb30BaHUEM TPAPUUECKUX METOJI0B; IPUMEHSTH (POPMYJIbI CIIOKEHHS
YMHOXXEHUSI BEpPOSITHOCTEH, (OpPMYIy TIOIHOH BEpOATHOCTH, (Qopmyy
bepnymmm, komOuHaTtopHble (akThl W (OPMYIBI;, OLIEHHBATH BEPOSTHOCTU
pEaNbHBIX COOBITHH; YMEHHE OIEpPUPOBaTh MOHATHUAMH: CllydaifHas
BEIMYMHA, pPAaCIpelesieHue BEpPOSATHOCTEH, MaTeMaTH4ecKoe OXKHUIaHue,
JWCTIEPCHsT U CTaHJAPTHOE OTKJIOHEHHE CIy4YalHOW BEIMYMHBI, (YHKIUU
pacmpeseneHusl U IJIOTHOCTH PaBHOMEPHOTO, IOKA3aTeIbHOTO M HOPMallb-
HOTO pachpeieieHuil; yYMEHHE HCIOJNB30BaTh CBOMCTBA H3yYCHHBIX
pacripenieieHuil JUIsl pelieHus 3a/1ad; 3HAKOMCTBO C TOHSTHSIMHU: 3aKOH
OOJIBIIINX YHCEJ, METObI BEIOOPOYHBIX MCCIIEHIOBAHMIA, YMEHHE MPHUBOJUTH
OpUMepsl  TPOSBICHUS 3aKOHA OONBIIMX 4YHCEN B MPUPOTHBIX U
OOILECTBEHHBIX SBJICHHUAX; YMEHHE OINEPHPOBATh IMOHATHSIMHU: COYETaHHUE,
IePECTaHOBKA, YKMCIO COYETaHUH, YMCIO NMEepecTaHoBOK; OuHOM HbloTOHA,
YMEHHE MPUMEHSATh KOMOWHATOPHBIE (DAKTHI M PACCYXKACHUS VIS PEIICHUS
3aja4; OLIEHUBATh BEPOSTHOCTH  peajbHBIX COOBITHUI;  COCTaBIATH
BEPOSITHOCTHYIO MOJIENIb M UHTEPIPETUPOBATh MOJYUYESHHBIH pe3ybTatT

YMenmne ONCprUpoOBaThH IIOHATUAMMU: TOYKa, nmpsamasd, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEIMYMHA YIUIA, IUIOCKUM YroJl, ABYTPaHHBINA
yroj, TPEXTPaHHBIM Yroj, CKPELIMBAIOLIUECS MpPsMbIE, NapaJlIEIbHOCTh U
MEPIEHIUKYISAPHOCTD MPSAMBIX U IUIOCKOCTEH, YOI MEXKIY MPSAMBIMU, YIOJI
MEXIy NPSIMOM M IUIOCKOCTBIO, YIOJl MEXJY IUIOCKOCTSIMHU, PACCTOSTHUE OT
TOYKH 10 INNIOCKOCTH, PACCTOSAHHNEC MCKAY IMMPAMBIMH, PACCTOAHUC MCKIAY
IJIOCKOCTSIMU; YMEHHME MWCIIOJIb30BaTh IPU DPEIICHUM 3a4a4 HU3Y4YCHHBIC
(bakTel U TeopeMbl IUIAHUMETPUHU; YMEHHUE OLIEHUBATh Pa3Mepbl OOBEKTOB
OKPY’KaIOIIEr0 MHUpa; CTPOUTH MaTEeMaTH4YECKUE MOJEIH C IMOMOUIBIO
TrCOMETPHUICCKUX MOHATHH | BCJIIMYMH, pPCIIaTb CBA3aHHBIC C HHMHU
[IPAKTUYECKUE 3a0a4U
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YMeHue omnepupoBaTh MOHATHSAMH: IUIOMAAL (QUIYypbl, 00bEM (GUTYpHL,
MHOTOTPaHHUK, MTPaBUJIbHBIII MHOTOTPaHHUK, CEYEHHE MHOTOTpaHHHKa, KyO,
napajiesienunesl, mpusMa, nupaMmuzaa, Gurypa u MOBEPXHOCTb BPALICHHUS,
HWIMHAP, KOHYyC, map, cdepa, miomanb chepsl, IUIOMAAb MOBEPXHOCTH
MUpaMHJIbl, MPU3MBI, KOHYycCa, LWIMHApPA, 00bEM Ky0a, HPSIMOYTOJIBHOIO
napajuiefienunena, MNUpPaMHIbl, TPU3MbI, IWIMHApPA, KOHYyca, MIapa,
pa3BEpPTKa MOBEPXHOCTH, CEYEHMSI KOHYCa M LWJIMHAPA, apajuIeIbHbIE OCU
WJIA OCHOBAHMIO, CEYCHHE II1apa, TUIOCKOCTh, Kacaromasics chepbl, UINHApPA,
KOHYyCa; YMEHHE CTpPOUTh CEUYEHHE MHOIOI'paHHMKA, M300pa)xkaTb MHOIO-
I'pPaHHMKH, (PUTYpHI M MOBEPXHOCTH BpAILEHUs, UX CEUCHMsI, B TOM YHCIE C




IIOMOIIBIKD  DJIEKTPOHHBIX  CPEJICTB; YMEHHE NPUMEHATH CBOMCTBA
reOMETPUUYECKUX (UTYp, CAMOCTOSTENbHO (HOPMYJIUPOBATh OMpEeIICHUs
u3ydaeMmbix (uryp, BBIIBHTaTh THUIIOTE3bI O CBOWCTBAX M MPHU3HAKAX
reoMeTpuuecKux (¢Guryp, OOOCHOBBIBATH WM ONPOBEPrarh HX; yMEHHE
MPOBOANTH KiIaccuukauio GUryp mno pa3iuyHbIM MPU3HAKAM, BBIIOIHATH
HE00XO0IUMBIE JOTIOJIHUTEIbHBIEC TOCTPOCHUS

11

YMeHue  omepupoBaTh  TOHATUSMHU:  JIBIDKEHHE B TIPOCTPAHCTRBE,
napajuleNbHBIA MMePEeHOC, CUMMETPHUs Ha IUIOCKOCTH M B TIPOCTPAHCTBE,
MMOBOPOT, MpeoOpa3oBaHue Moa00usI, TOJ00HBIE (UTYpPHI; YMEHHE
pacrno3HaBaTh paBHbIE U MOJ0OHBIE (UTYpPB, B TOM YHCIE B IPUPOJE,
UCKYCCTBE, apXUTEKTYpe; HCIIOJIb30BaTh I'€OMETPUYECCKUE OTHOIICHUS TPU
pelieHny 3a7ad; HAXOAWUTh TEOMETPUYECKHE BEIMYMHBI (JJIMHA, YTOJI,
IUIOIIA b, 00BEM) npu pelIecHun 3amay
U3 IPYTuX y4eOHBIX MPEAMETOB U U3 PEaTbHON KU3HU; YMEHHUE BBHIYHUCISATH
TrCOMETPUUYECKHE BEJIWMYHMHBI (JUTMHA, YTOJ, IUIONIaJb, OOBEM, IUIOIIAIHL
MMOBEPXHOCTH), HMCIIONB3YysI H3ydeHHBbIC (HOPMYIIBI U METOJbI, B TOM YHCIIE:
IUIOMIAb MOBEPXHOCTH MUPAMUBI, MPU3MbI, KOHYCa, LWIMHJIpPA, IJIOUIA/b
cheprl; 00bEM KyOa, NPSAMOYTOJIBLHOTO TMapauleenuIeaa, MUpPaMUpbl,
MIPHU3MBI, ITWIMHAPA, KOHyCa, IMapa; YMEHUE HaXOJUTh OTHOIICHUE 00BEMOB
110J100HBIX pUryp
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YMeHue omnepupoBaTh MOHATHSAMH: MPSMOYTOJbHAs CHCTEMa KOOPIMHAT,
BEKTOp, KOOPAWHATHl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOpPOB,
MIPOM3BEJCHNE BEKTOpa Ha YMCIIO, pa3jio)KeHUWE BeKTopa Mo 0Oasucy,
CKaJSIPHOE IPOU3BENIEHUE, BEKTOPHOE IPOU3BEACHHUE, YOl MEXIY
BEKTOpaMU; YMEHHE UCIOJIb30BaTh BEKTOPHBIM U KOOPAUHATHBIA METO AJIs
pelIeHrs TeOMETPUYECKUX 3a7a4 U 3a7a4 APYTUX Y4eOHBIX TPEIMETOB
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YMeHue BbIOMpATh MOAXOASIIMNA METOH JUIsl PEelIeHus 3a7add; OHUMaHue
3HaYMMOCTH MAaTE€MaTHKM B HW3YYEHUH MPUPOAHBIX M OOLIECTBEHHBIX
IIPOLIECCOB U SBJIICHUM; YMEHHUE pPAaCIO3HAaBATh IIPOSABICHUE 3aKOHOB
MAaT€MaTHKU B MCKYCCTBE, YMEHHE NPHUBOJIUTH IIPUMEPHI MATEMATHYECKUX
OTKPBITHHA POCCUMCKON M MUPOBOM MaT€MaTHYECKOW HAyKH




INEPEYEHDB 3JIEMEHTOB COAEPKAHMA, IPOBEPAEMBIX HA EI'D IO MATEMATHUKE

Kon IIpoBepsieMblii 31eMEHT COAepPKAHUSA
1 Yuciia v BBIYMCIICHUS
1.1 | HarypanbHbie u nensie yncia. [lpu3sHaku 1eITuMOCTH 1eJIBIX YUCEeT
1.2 | Paunonanbupie uucna. OOBIKHOBEHHBIE W JIECATUYHBIE JAPOOH, TPOLEHTHI,
OCCKOHEYHBIC MTEPUOINMUCCKHUE TPOOH
1.3 | Apudmerndeckuil KOpeHb HaTypaJbHOH creneHu. [leiicTBus ¢ apudMeTHUECKUMH KOp-
HSIMU HaTYPaJIbHOM CTENIEHU
1.4 | Crenenb ¢ nenbiM mnokasaresieM. CTeneHb C pallMOHAIBHBIM MoKa3aTesneM. CBOMCTBa
CTCIICHU
1.5 | CuHyc, KOCMHYC ¥ TaHI€HC YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
ApKTaHI€HC YHCIOBOrO apryMeHTa
1.6 | Jlorapudwm uucna. JlecaTudHbple U HATYpaJIbHbIE JOrapupMBbl
1.7 | Je#icTBuTenbHble yncia. ApudmMeTudyeckue onepanuu ¢ AeHCTBUTEIbHBIMU YHCIAMU.
[TpuOnm>xE€HHbBIE BBIUMCIIEHUS, IPAaBUIa OKPYIJIEHUS, IPUKUIKA U OLIEHKA pe3ysbTara
BBIYHCIICHU
1.8 | IlpeoOpa3oBaHue BeIpaKCHUI
1.9 | KommuiekcHble uyncia
2 YpaBHEHMS U HEPABEHCTBA
2.1 | Ilenble u 1poOHO-paLlMOHAIbHBIE YPABHEHUS!
2.2 | UppanuoHalibHbI€ YpaBHEHUS
2.3 | TpuroHoMeTpuyeCcKue ypaBHEHHs
2.4 | Iloka3aTenpHble M Jorapu(pMHUUECKUE YPAaBHEHUS
2.5 | Lensle u apoOHO-pallMOHATIbHBIE HEPABEHCTBRA
2.6 | UppanmoHaibHbIe HEPABEHCTBA
2.7 | Iloka3aTenpHble U JorapupMHUUECKUe HEPAaBEeHCTBA
2.8 | TpuronomeTpruyeckre HEpaBEHCTBA
2.9 | CucreMbl ¥ COBOKYITHOCTH YPaBHEHHH U HEPABEHCTB
2.10 | YpaBHeHus, HEPaBEHCTBA M CUCTEMBI C IapaMeTpaMu
2.11 | Marpuna cucteMbl JUHEHHBIX ypaBHeHHH. OnpeienuTenb MaTpUILb
3 @yHKUUHU U TpadUKU
3.1 | ®yukuus, cnocodsl 3ananus GyHkuuu. I'paguk ¢pynkuuu. BzanmHo o6patHbie PyHK-
1un. YétHple u HeuéTHble QyHKIMK. [lepuoandyeckue GpyHKIuU
3.2 | Obnacth ompeaeneHUss W MHOXKECTBO 3HaueHUM ¢yHkiuu. Hymm QyHkmm.
[TpoMeXyTKM  3HAKOMOCTOSHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
Maxkcumymbl 1 MUHUMYMBI GyHKIMU. HanOosbliee 1 HauMeHblliee 3Ha4eHHe PYHKINH
Ha IPOMEXKYTKE
3.3 | CrenenHas (QyHKIMs C HaTypaJIbHBIM M IIEJIBIM TMOKa3aTeraeM. E€ cBoiicTBa u rpaduk.
CoiicTBa u rpaduK KOpHs n-0il cTeNneHu
3.4 | Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U rpapuKu
3.5 | lloka3zaTenpHas u gorapudmuyeckas QyHKIIUH, UX CBOWCTBA U rpaduKu
3.6 | Touku pa3pbiBa. AcuMNTOTHI rpadukoB pyHkmii. CBoiicTBa QpyHKIMH, HEMPEPHIBHBIX
Ha OTpe3Ke
3.7 | llocnenoBaTreabHOCTH, CHOCOOBI 33JJaHUS MTOCIIeI0BATEIbHOCTEN
3.8 | ApudmeTrndeckas 1 reoMeTpuUecKas nporpeccun. @opmyria CI0KHBIX TPOIIEHTOB
4 Hayayia MaTeMaTHuecKOro aHajn3a
4.1 | IlpousBognHas dbyHkuun. [Ipon3BogHBIC 3JIEMEHTAPHBIX (DYHKITHI
4.2 | IlpumMeHeHHE TPOM3BOJHOW K HCCIENOBaHHMIO (YHKUMHA HAa MOHOTOHHOCTh U




IKCcTpeMyMbl. HaxokneHne HauOONbIIer0o W HAMMEHbBINEro 3HadeHHs (YHKIUU Ha
OTpe3Ke

4.3 | IlepBooOpasnas. UaTerpan
5 MHo>kecTBa 1 JIOTHKA
5.1 | MHoecTBO, onepaluu HaJl MHOKecTBaMu. Jlnarpammel Diinepa — Benna
5.2 | Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 | OnucarenbHasi CTATUCTUKA
6.2 | BeposiTHOCTB
6.3 | KomOunaropuka
7 I'eomeTpus
7.1 | ®urypsl Ha IIOCKOCTH
7.2 | IIpsiMble M IJIOCKOCTH B TPOCTPAHCTBE
7.3 | MHOrorpaHHuKu
7.4 | Tena u NOBEPXHOCTH BpALICHUSI
7.5 | KoopauHathl U BEKTOPBI




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

1. T'eomerpus, 10-11 xmaccwsl/ Atanacsn JI.C., byty3os B.®., Kagomues C.b. u
apyrue, AkunonepHoe oomectBo «M3natensctBo «IIpocBemieHue»

2. KonTtpoJsibHO-u3MepuTenbHbIe MaTepuansl. ['eomeTpus. 10 kmace, 11 kimacc

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1. TloypouHsie pa3paboTKu
2. Undopmanmonnsie pecypcsl https://resh.edu.ru/ u mp.

3. KonTposbHO-u3MeputTenbHbie Matepualbl. ['eomerpus. 10 knacc, 11 knacc
HUAU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. https://edsoo.ru/

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

3. https://uchi.ru/

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