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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOTO W IIO3HABATEJIBHOIO pa3BUTHUS
JUYHOCTH 00YYaroIIMXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TE€OMETpUM Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHusi OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
MIPEAMETHBIX PE3yJIbTaTOB OOyYECHHS] TE€OMETPHUU B HAIPABJICHHH JIMYHOCTHOTO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBIX NUCHMIUIMH. Pa3zButne y oOydaronmxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH M TPOUCXOXKIECHUU T€OMETPUUYECKUX
aOCTpaKIuii, COOTHOIICHHH PEATbHOTO W HACAITBHOTO, XapaKTepe OTPaKCHHUS
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUHU B CHCTEME HAYK U POJIM MAaTEMAaTHYECKOTO MOJACIUPOBAHUS B HAYTHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PECHUS
yYaIllUXCs, a TaKkKe KauyeCTB MBIIUICHUS, HEOOXOMMMBIX JUIsl aJamnTalid B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust sIBISICTCS OAHMM W3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCIUTUINH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK U TyMaHUTaPHOM.

Jlornyeckoe MbIIUIeHHE, (HOpMUPYEMOe TPH H3YYCHHH OO0yYaroIIMMUCS
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHUH IIETIOYKU JTJOTHICCKUX YTBEPIKICHUN
B XOJI¢ pCUICHUS TEOMETPUYCCKUX 3aJad, YMEHHE BBIIBUTATh M OIPOBEpPraTh
TUIOTE3bl HETOCPEACTBEHHO HCIIOIB3YIOTCS TMPU PEIICHUH 3a7a4 €CTeCTBEHHO-
HAyYHOTO IIUKJIA, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHus  JeHCTBUTENHLHOCTH. OmepupoBaHue  MPOCTPAHCTBEHHBIMU

oOpazamMu O0OBEIMHSAET pa3Hble BUABI y4eOHOM M TPYIOBOM JE€ATEIBLHOCTH,
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SBJIIETCSI OJHUM W3 TMPO(PECCHOHAIIBHO BAXXKHBIX KA4YE€CTB, MOITOMY aKTyallbHa
3amada (opmupoBaHHsS y O0OyYarONUUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeObHOro kypca «l'eomerpusi» Ha 06a3oBoM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyJaromuxcss ~ 4epe3  O0OCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
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 reoMmeTpuu Ha 0a30BOM YpOBHE IIpeIHA3HA4YeHa MJIs
OOy4Jaronuxcst CpeaHEH IIKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHUM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaroniuecs Ha
0a30BOM YypOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUM ¢ HEOOXOAWMBIC ISl JKU3HH B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYUTh T€OMETPHUIO Oosee
r1yOOKO, €CiM B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHATBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIMX  3amad. [IpHOpUTETHBIMH 3amadyaMH  OCBOCHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisiroTCS:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJIBTYPhI U OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIITUM MUPOM;

e (opmMupoBaHuEe TpEACTaBIECHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BAXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKMCHIBATH
¥ U3y4aTh pa3HbIC SBIICHUS OKPYKAIOMIETO MUPA;

e (opmMupoBaHume yMEHHsI pacro3HaBaTh Ha 4YepTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U Tella BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuMe yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX M TeJaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMaMHU  pEIICHUS  OCHOBHBIX  THIOB  3ajlay;
dbopMHpOBaHWE yMEHHUS  IPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
pacCyXIICHUS B XOJI¢ PCIICHUS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  HWHTCIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOydJaromxcs, IMO3HAaBAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHHUS,



e (opmupoBaHHe (GyHKIIMOHATBHOU I'PaMOTHOCTH, peeBaHTHOM
FEOMETPUU: YMEHUE pPaclO3HaBaTh MPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU WM3YUYEHUHU JIPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMylIHpoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar il PElIeHHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCSl BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAyalle €ro MU3Yy4YeHHs 3a7a4, pElIaeMbIX Ha YPOBHE
WHTYUTUBHOTO TIO3HAHMSI, U OTpeIeIEHHBIM 00pa30M OpraHM30BaHHAsA paboTa Ha
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIECHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHWS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YyYaIIUXC B Kypce CTEPEOMETPUM IPOBOJMTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE 00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE copeprkaresibHble TMHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«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
oOy4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHusl.

Conepxxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 1O ToJaM OO0ydYeHHs,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEACTaBICHUN OOYydaroUuXcs, pacuiupss U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun orBoautes 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaenio B 11 knacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX vaca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsimMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajuielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OPSIMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MMApPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABIEHHBIMU CTOPOHAMH; YyTOJd MEXJIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajjiesenunea; NoCTPOeHUE CEYEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM U MUIOCKOCTH: NEPNEHIUKYJIISIPHBIE TIPSIMBIE B
IPOCTPAHCTBE, MpSAMBIE MApPAUICNIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOK
MEPIEHIUKYJISIPHONW TIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IJIOCKOCTBIO;  ABYTPAHHBIA  yroj, JIMHEHMHBI Yroa JBYIPaHHOTO  yria.
[lepneHaMKyIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM OO  IUIOCKOCTH,  TPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[lepneHANKYISIPHOCTh  TUIOCKOCTEW: TMPU3HAK  NEPHEHAMKYJISIPHOCTH  JIBYX
IWIOCKOCTEN. TeopeMa 0 TpEX MEepIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIIbIE
Y HEBBINYKJIbIE MHOTOIPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroiapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
IIOJIHAS MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuiesienunes U ero cporcra. llupamupa: n-yronpHas nupamuga, TpaHd U
OCHOBAaHME MUPAMHUJIbI; OOKOBAs M TOJIHAS TOBEPXHOCTh MUPAMUbL; TPABUIIbHAS U
yceu€HHas MNHUpaMyja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpPaMUJIa;, MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIp U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.



CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOH,
IJIOCKOCTU.  DJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.

BrluncieHne 3J€MEHTOB MHOTOIPAaHHUKOB: péOpa, aAuaroHaiu, yTJbL.
[Tmomaas OOKOBOM MOBEPXHOCTH M IIOJHOM TMOBEPXHOCTH TMPSIMOU TMPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TIPABWIHHOW TTHPAMUIBI,
TeopeMa O IUlomaad yceu€éHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MUPAMUJIBI, TPU3MBI.

[TonoOuple Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAAIMU
MOBEPXHOCTEH, 00hEMaMU TTOT0OHBIX TEJI.

11 KIIACC

Tena Bpamenust

HunuHaapuyeckas MTOBEPXHOCTB, oOpasytoiue UUJIMHIPUIECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpPXHOCTU. [[MnuHAp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3zylollas M OCh; IUIONMIaJAb OOKOBOM M TOJHOM
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yronie KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOcTU. KoHyC: ocHOBaHuMe U BepillMHA, 00pa3yroIias
U OCh; IUIOIMAAhr OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpazyrolue U BbICOTa; OCHOBAaHMS M OOKOBasi TIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETP; IJIOLIAAb MOBEPXHOCTU chepHl.
B3auMHoe pacnionoxenue chepsl U IIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10 b ChEpHI.

N3o0pakeHue Tel BpallleHHs Ha TIJI0CKOCTH. Pa3BépTka UIMHApPA U KOHYCA.

KomOunamuu Ten BpalieHUss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoJIO cdepnl; cdepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAaIlCHUS.

[Tonsarue 06 06bEMe. OCHOBHBIC CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
NPSIMOYTOJILHOTO Tapajuiesnienunena u ciueactBus u3 He€. OO0bEM MWIMHJpPA,
KoHyca. O0BEM 11apa U TIoMaab Chephl.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00hEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApa (MapaJUIeIbHO M TEPHEHIUKYJSPHO OCH), CEUYCHUS
KOHyca (TapajuieIbHO€ OCHOBAaHHUIO M TPOXOSIIee 4Yepe3 BEPIIMHY), CECUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE



BekTop Ha mnockocTu U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEeHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapammenenunena. Pemenwe 3amay, CBSA3aHHBIX — C
NpUMEHEHUEM TMpaBWJl JACUCTBUH ¢ BekTopaMu. lIpsMmoyroipHas cucTema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreifmue 3agaun B
KOOpJMHATax. YToJ Mex1y BekTopamu. CKalspHOE MPOHU3BEIECHUE BEKTOPOB.
Briuncnenne yrioB Mexy MNPSMBbIMU U TIOCKOCTAMHU. KoOpAnMHATHO-BEKTOPHBIM
METO/I TP PEIICHUH T€OMETPUUYECKUX 3a]1aY.



IIJIAHUPYEMBIE 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,
npoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax

SKOHOMHUKH.
JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMS:
OCO3HAaHHEM JTyXOBHBIX LHEHHOCTEU POCCHUICKOTO HapoJa;

C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBA3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESTEIbHOCTHIO
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;
BOCIIPUAMYHMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHUPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUe 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro odpas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (370pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U

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

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYyIy, OCO3HAHUEM LIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ TMPUIOKEHUSIMH, YMEHHUEM COBEpUIaTh OCO3HAHHBIA BBHIOOP



Oynymeli mnpodeccnrn W peamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHWHM BCEH >KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYacTHIO B PEIICHUH MPAKTHYECKUX 3a/1a4 MATEMAaTUYECKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMUPOBAHHOCTHIO JKOJIOTHYCCKOH KYJIbTYPBI, ITOHUMAHUEM BIUSHUS
COIMATBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBHOM
CpeIbl, OCO3HaHWEM TJO00aTbHOTO XapakTepa OSKOJOTHYECKHX MpoOlieMm;
OpUCHTAIMEl Ha MPUMEHCHHE MAaTeMAaTHUECKUX 3HAHWM i1 PEIIeHUS 3a7ad B
o0NacTh OKpyKawIeld cpeapl, IUIAHUPOBAHHWS IMOCTYNKOB H OICHKH UX
BO3MOYKHBIX TTOCJICICTBUM VISl OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ¥  OOIICCTBCHHOHW MPAaKTHUKH, [MOHAMaHHEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl UYeIOBEUYECKOW JESITCIIBHOCTH, ITAaroB €€
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LWBHIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBIISITh TPOCKTHYIO W HCCIICOBATEIBCKYIO JEATEIHHOCTh
WHIMBUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbI y4eOHOTO IpeaMeTra
«MaremaTuka XapaKTePU3YIOTCS OBJIaJICHHEM YHUBEPCATLHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCTNEUIMU.

1)  Vuueepcanvnvie  no3nasamenvHvle  Oelicmsus,  0becnevusarom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 0OYUAOWUXCS (0C8OeHUe
Memoo08  NO3HAHUA — OKpYJCalowe20  Mupda,  NpuMeHeHue  JOSUYECKUX,
ucciedo08amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3zoBble 1ornueckue aAefcTBu:

e BBIABJIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEeMaTHICCKUX
OOBCKTOB, IOHATHM, OTHOIICHHA MEXIY TOHITHIMH, (POPMYIUPOBATH
ONIpE/CTICHUS]  TOHATHUW; YCTaHABJIMBATh CYIICCTBCHHBIH  TPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IPOBOJIMMOT'O aHAJTN3a;

e BOCIPHHHUMATh, (OPMYIUPOBATH U  MPeoOpPa3OBbIBATh  CYKICHU:
YTBEPAUTEIIbHBIC W OTPULIATENIbHBIC, CAMHWYHBIC, YaCTHBICE M OOIIHE;
YCIIOBHBIC;



e BBISBIATH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (aKkTax, MaHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npejyiaratb ~ KpUTepUM  JJIsl  BBIABICHUS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUHH;

e JleJaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTUBHBIX M
WHYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
OPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KJICHUS U BBIBOJIBL;

e BbBIOMpaTh crmoco0 pemieHUs y4yeOHOUM 3ahauu (CpaBHUBATH HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh Hauboyiee MOAXOASIIIUNA C YYETOM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHMS;
(dbopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (OopMUpOBaTh  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULIUI0, MHEHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CILJITAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJIECHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBJICHUSIMH, POIIECCAMU;

e CaMOCTOSITEJILHO (hOPMYTUPOBATH OOOOIIIEHUSI M BBIBOJIBI MO pe3yjIbTaTam
IPOBEAEHHOTO HAOMIOIEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHUI;

e TMPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IMPOLIECCA, A TAKXKE BbIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora c nundopmanueii:

e BBIABIATH AehUIMTH MHGOPMALIUM, NAHHBIX, HEOOXOIUMBIX JIJIi OTBETa
Ha BONIPOC U AJIA PELICHUS 3a]1a4H;

e BBIOMpaTh  HHPOPMAIMIO U3  UCTOYHUKOB  PaA3JIMUYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh UHGOPMAIIHIO, MPEACTABIATh €€ B Pa3IMUHBIX (hopMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJIEKHOCTh uHdopmauu 1o CaMOCTOSITETIbHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYyHUKAmMuUGHble Oelicmeus, 00ecnevusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.
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Oo0menue:

BOCIIpUHUMATh M (OPMYyIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCHbMEHHBIX TEKCTaxX, /1aBaTh IMOSICHEHUS IO
XOJly pelIeHus 3a/1a4yl, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3ysbTaT;

B X0J1€ 00CY’KIEHUS 3a/1aBaTh BONPOCHI MO CYLIECTBY 00CYK/1a€MOM TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCJIEHHBIC Ha TIOUCK
pelIeHUs; COMOCTaBIATh CBOU CYXKICHUS C CYXICHUSIMH JIPYyTUX
YYaCTHUKOB JHUanora, OOHapy>KMBaTh pa3liduyue W CXOJICTBO IMO3UIIMIMA; B
KOppeKTHOU GopMe hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTAaBIATh  pPE3yJbTaTbl  PEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa;  CAMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YU4ETOM 3a/1a4 MPE3eHTAuU U OCOOEHHOCTEN ay JUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W MCIHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHONM U
WHJMBUAYAJIbHOW paOOThI MPU PEIICHUH YUEOHBIX 3a/1a4; IPUHUMATh 1IEIb
COBMECTHOM JEATENbHOCTU, IUJIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, pacnpeaensTh BUABI padboT, JOTOBApUBATHCA, 00CYXKIATh MPOIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKHX JIFOJIEH;
y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE€ MITYPMB» U WHBIC); BBINOJIHATH CBOIO YacThb pabOThI U
KOODAUHUPOBAaTh CBOM JIEUCTBUA C JPYTMMH UICHAMH KOMAaHJBL;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHU.
Camoopranusamnus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49¥, BEIOUPATh CIIOCO0 pereHUs
C Y4ETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [I03HABATEJIBHOW peduiekcun KakK OCO3HaHUs
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3ynbTara pelieHuss MaTeMaTHYeCKO 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUHU
3a7a4i, BHOCUTb KOPPEKTHBBI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;
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e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHATH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKECHMUS PE3yJIbTAaTOB ACATEIBbHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OnepupoBaTh MOHATUSIMH: TOUYKA, TIPsIMAsi, TUIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUH
reOMETPUYECKUX 3a/1ay.

OnepupoBaTh MOHATUSIMU: TTAPALICTLHOCTD M IEPIICHANKYISIPHOCTD MPSMBIX
Y TUIOCKOCTEM.

KnaccudunmpoBath B3aMHOE paCHOJIOKEHHE MPSMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA Yroj, TpaHU ABYTPAHHOTO Yria,
pedpo ABYTpaHHOTO yTja; JUHEHHBIA Yrojl ABYTPAHHOTO yTJia; TpaaycHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHHUK, BBIMYKIJIBIA ¥ HEBBITYKIIbIH
MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPAaHHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHABl MHOTOTPAHHHUKOB (MMHpaMuia; TIpHU3Ma,
IPSIMOYTOJIBHBIN NapaljIesienumne, Kyo).

KnaccudummpoBarb ~ MHOTOTpAaHHUKH,  BBIOWpas  OCHOBAaHHS  JUIS
kiaccuukanuy  (BBIMYKIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHW; TMPABUIIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE ¥ HAKJIOHHBIE MPU3MBI, TTapajUIeICTUIIEbI).

OnepupoBaTh MOHATUSIMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOTPAHHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHU M, UCTIOIB3YSI METOJT CIIEIOB.

CtpouTh ceueHUsS MHOTOTPAHHUKOB METOJOM  CII€JIOB,  BBITIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HaXOXACHUE TEOMETPUICCKUX BEJIMYMH MO 00pasimaM WiH
aNITOPUTMaM, TPUMEHSS HW3BECTHBIC AHATUTHYCCKUE METOABI TPU PEIICHUH
CTaH/JApTHBIX MAaTEeMAaTHUYECKUX 3a7a4 Ha BBIYUCIICHUE PACCTOSHUN MEXKIY IBYMsI
TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS ITPSMBIMHU.

PemaTe 3a1aun Ha HaXOXACHUE TEOMETPUICCKUX BEJIMYMH MO 00pasiaM WiIH
QNITOPUTMaM, TPUMCHSS W3BECTHBIC AaHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7ad Ha  BBIYKHCICHHE YIJIOB  MEXIy
CKPENIMBAIOMMMHUCS ~TPSIMBIMH, MEXKIYy TPSIMOM H  TUIOCKOCTBIO, MEXIY

IIJIOCKOCTAMM, ABYT'PAHHBIX YIJIOB.
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Bbrancnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuja) C© TMOpUMEHEHHuEeM (OpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKAY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, 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.

[TpumeHsaTh TeomeTpuueckue (aKkThl Ui PEUIEHUs] CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOIararoiuX HECKOIBKO IArOB PEIICHHUs, €CIIM yCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (opMe.

[IppuMeHATs NpOCTEHINNE NPOrPAMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a1a4.

IIpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJMYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIHPOBAHHOM MPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TIEOMETPUHU, MWCCIENOBATh IIOCTPOCHHBIE MOJEINU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpeM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

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

Pacno3naBaTh Tena BpauieHus (IWIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLEHUS.

KnaccuduimpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
1apOBOM CEKTOP.

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

OmnepupoBaTh MNOHATUAMM: MHOTOTPAaHHHMK, BIHMCAHHBIN B cdepy u
OMMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIllCHUS.
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BbaucnsaTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.

N3o00paxath u3yuyaemble (UTYpbl OT PYKH U C MPUMEHEHHEM IMPOCTHIX
YEepTEKHBIX NHCTPYMEHTOB.

BbIIONTHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBbEMHBIX
dburyp: Bua cBepxy, cOOKy, CHU3Yy; CTPOUTH CEUECHUS TEJ BPAIICHHUS.

W3Bnekatb, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE JIEHUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAaHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHATh, KAKUMH CBOMCTBAMHU OHH 00JIaJaIOT.

[IpuMeHsTh MpaBUIIO NMapajuieIenuneaa.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPIAMUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBL.

HaxoauTte cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXIY
BEKTOpPaMH, CKaJspHOEC IIPOU3BEICHUE, PpACKIAIbIBaTh BEKTOp IO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPINHAT.

[TpumensaTh reomeTpuueckue (HakTbl Uil PEUICHUS] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJarallinX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJI1aHbI B SIBHOH (hopme.

Pemware mpocremme reoMeTpuyecKUe 3a1adyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemwlarp 3amauM Ha [10Ka3aTesIbCTBO MATEMAaTHYECKUX OTHOLICHHW W
HAX0XkJI€HUE FeOMETPUUYECKUX BEJIMUYMH M0 00pa3laM WiIH aJropuT™MaMm, MpUMEHss
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MAaTEMaTUYECKHUX 3a7a4.

[IppuMeHATP MpOCTEHIINME NPOrPAMMHBIE  CPEACTBA M DIJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOaNUTHL NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIM3UPOBATH pPEAJIbHBIC
CUTyallud W NPUMEHATh HU3YYEHHBIE TOHATUSA B IPOLECCE IOMCKA PEIICHUS
MaTeMaTHYecKd C(HOPMYIHPOBAHHONW MPOOJIEMbl, MOJEIUPOBATH peajbHbIC
CUTyallud Ha S3bIKE TE€OMETPUHU, MWCCIENOBAaTh IIOCTPOEHHBIE MOJEIN C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHHUEM T€OMETPUUECKUX BEJINYHUH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoububle IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
1 B 10
BEAICHHE B CTEPEOMETPHIO https://m.edsoo.ru/1¢209e37
) [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHuKyISIPHOCTD MPSMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEH https://m.edsoo.ru/1¢209e37
bubmmoteka IIOK
4 10 1
VYTribl MeXAY NPSAMBIMU U TUIOCKOCTSIMHU hitps://m.edsoo.ru/1c209637
bubnmorexa LIOK
5 M 11 1
HOTOTPAHHHiH https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
6 1
OOBEMEI MHOrOTPaHHHKOB ? https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeueHUsl, paCCTOSIHUS U YIJIbI 4 1 bubmorexa HOK
p ' P 4 https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmMeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuoreka [JOK
1 T 12
©1a BpatiemA https://m.edsoo.ru/1¢209¢37
2 OOBEMBI TET 5 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPJUHATHI B IPOCTPAHCTBE 0 hitps://m.cdsoo.rw/1209¢37
4 [ToBTOpeHue, 06001EeHNE, 7 | bu6mmoreka [IOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Marematuka: anrera N HadajJla MAaTCMaTHU4YCCKOI'O aHalin3a, ICOMCTpPUS.

['eomerpus. 10-11 xnacc. Artanacan JI.C., Byty3oB B.®., Kagomues C.b. u ap.
AxkmmonepHoe oouectBo «M3aarenbctBo «lIpocBemenne»

METOAUYECKUE MATEPHUAJIbI U1 YUUTEJISA
['eometpusa. Iloypounsie paspaborku. 10-11 kmaccel: y4el. mocobue s

obmeoOpaszoBar. opranmzaruii /C. M. Caaksa, B. ®. BbyryzoB. — M.:
[Ipocsemenue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

OI'MC "Mos mikona" https://myschool.edu.ru/
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IHOYPOYHOE IIVTAHUPOBAHUME

[MPMJIOXXKEHUE

10 KVIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoubusie IIpakTHueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
OcHOBHBbIE IOHATHUS CTEPEOMETPUU: TOUKA,
npsimMasi, II0CKOCTh, IpocTpaHcTBo. [IpaBua
bu6mmorexa [IOK
M300paKeHUs Ha PUCYHKAX: N300paKeHUsI 1
. https://m.edsoo.ru/aecc77cd
TJIOCKOCTEH, MapaljieIbHbIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka
[TonsaTHA: Mepecekaronmecs MI0CKOCTH, | bubnnorexka [JOK
IepECEKAOIIUECS IIpsAMas U INIOCKOCTh https://m.edsoo.ru/2d8a9c99
[TonsTHs: mepecekaronuecs MIOCKOCTH, | bubnmnorexa [JOK
MEPECEKAIOIINECS TIPAMAst U TIOCKOCTH https://m.edsoo.ru/db685e73
3HAaKOMCTBO C MHOTOI'paHHHKaMHU,
bu6mmoreka [JOK
n300pa’keHre MHOTOTPAaHHUKOB Ha 1
https://m.edsoo.ru/a63959ed
PUCYHKAX, HA IPOEKIIMOHHBIX YepTexKax
HavansHbie cBeieHUS 0 KyOe U TUpaMu/Ie,
" bubnmuotexa [JOK
uX pa3BEpTkU U Mojenu. CeueHus 1

MHOT'OT'paHHUKOB

https://m.edsoo.ru/b30dff38

HavanbpHbie cBeieHNs 0 KyOe U mupamu/e,
UX pa3BEPTKH U Mozen. CedeHust
MHOT'OTPaHHUKOB

bu6mmoreka [IOK
https://m.edsoo.ru/3d8{fd32

[TonsATHE 00 aKCHOMATHYECKOM MTOCTPOCHHUH
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U

bubmuorexa [JOK
https://m.edsoo.ru/Occ5cdfe
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CICACTBUA U3 HUX

Ilonsatue 06 akCHOMATUYECKOM IIOCTPOCHHUU

bu6mmoreka [IOK

napajjiCJIbHBIC IIJIOCKOCTHU

8 CTEPEOMETPUHN; AaKCHUOMBI CTEPEOMETPUH U
p p p p https://m.edsoo.ru/239¢8cb4
CJIECTBUS U3 HUX
[TonsiTHe 006 aKCMOMATHUYECKOM ITOCTPOCHUH
9 CTEPEOMETPUM: AaKCHOMEI CTEPEOMETPUHU U Bubmorexa ITOK
P PHH: p p https://m.edsoo.ru/65¢c6b106
CIIEICTBUS U3 HUX
[TonsiTHEe 00 aKCMOMATHUYECKOM ITOCTPOCHUH
10 CTEPEOMETPUU: AaKCUOMBI CTEPEOMETPUHU U bubmmorexa LHOK
P pHH: p p https://m.edsoo.ru/258fc245
CIIEICTBUS U3 HUX
B3anMHOe pacnionoxeHue npsMbIx B
11 IPOCTPAHCTBE: IIEPECEKAIOIINECS bubmmorexa LHOK
poctp - 1ep ’ https://m.edsoo.ru/1a2520f6
MapajijiebHbIC U CKPEIIUBAIOIIUECS MPSIMbIE
[TapannensHOCTh IPSIMBIX U TUIOCKOCTEH B
12 MIPOCTPAHCTBE: Mapaljie/bHbIE PSIMBIE B bubnuoreka [IOK
MPOCTPAHCTBE; MAPATUIENBHOCTD TPEX https://m.edsoo.ru/93ad36b3
MIPSIMBIX
[TapannenbHOCTh IPSIMBIX U TJIOCKOCTEN B
13 npoctpadcTse: [lapamienbHOCTh IPSIMOM U bubmmnorexa LIOK
poctp - H1ap p https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VYT1bI ¢ COHAPaBIEHHBIMA CTOPOHAMA Eubmorexa IIOK
p p https://m.edsoo.ru/9f4071b9
15 VYroa Mexay opsIMbIMUA B IPOCTPAHCTBE Eubmorexa IIOK
Ay TP poctp https://m.edsoo.ru/fe733862
16 VYroa Mexay npsIMbIMUA B IPOCTPAHCTBE bubmmorexa LIOK
Ay TP poctp https://m.edsoo.ru/2935a9a0
17 [TapaniensHOCTh TIOCKOCTEH: bubnmoreka [JOK

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

18 CBoiicTBa napajIeNIbHbIX IUIOCKOCTEN hitps://m.edsoo.ruw/e504d6356
19 [Ipocreiimume mpocTpaHCTBEHHbIE (PUTYpBI HA bubnmoreka [JOK
IJIOCKOCTH: TETPAdIp, KyO, mapajie/Ieuie/I https://m.edsoo.ru/4a28dc02
. bubmumoreka [IOK
20 Hoctpoere cetterii https://m.edsogrund434d0f
. bubnnorexa [JOK
21 Hoctpoetine ceeiit https://m.edsocl)_.lru/ec26f65d
Kontponbnas padota nmo teme "[Ipsmbie u
22 IUIOCKOCTH B npocTpaHcTse. [lapannensHocTs bubnuorexa LIOK
. https://m.edsoo.ru/9a0a9e56
IPSIMBIX U IIJIOCKOCTEN
3 [lepneH MKy IAPHOCTD MPSMOM U IJIOCKOCTH: bubnnorexa [HOK
MEPIEHIUKYIIAPHBIE IIPAMBIE B IIPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
24 IIpsimble napasuienbHbIE U bubnuoreka [IOK
MEPIEHINKYIIIPHBIE K TNIOCKOCTH https://m.edsoo.ru/0ac11c95
)5 [IpsiMble mapainenbHble U bubnnorexka [JOK
MEPIEHIUKYIIAPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHauKyJISIpPHOCTH IPSIMOU U bubnnorexka [JOK
IUIOCKOCTHU https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHMKyISIPHOCTH IPSIMON U bubnuoreka [IOK
TUIOCKOCTH https://m.edsoo.ru/79165d15
)3 TeopeMa 0 npsIMOM NEpIIEHAUKYIISAPHOU bubnnoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/635¢5087
29 Teopema o npsMoil nepneHANKYISIPHON bubnuorexa [IOK
IJIOCKOCTHU https://m.edsoo.ru/bd3745f8
30 Teopema o npsAMol nepIEeHANKYIIPHON bubnuoreka [IOK
IIJIOCKOCTH https://m.edsoo.ru/7d18834b
31 [leprieHAMKYJIAp M HAKIOHHBIE: PACCTOSIHUE bubnmoreka [JOK
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OT TOYKHU 0 INIOCKOCTHU, paCCTOAHUC OT
pr[MOﬁ J0 IINIOCKOCTH

https://m.edsoo.ru/33¢c477d3

[lepnenuKymsip U HAKJIOHHBIE: PACCTOSIHUE

32 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT Bubmmorexa LHOK
. A P https://m.edsoo.ru/66fefadd
IPSIMOM 710 IIJIOCKOCTH
[lepneHauKysip U HAKIOHHBIE: PACCTOSIHUE
33 oT iO‘IKI/I oyrmzcxocn/l aCCTO}II)HI/Ie oT bubmmorexa [TOK
. a P https://m.edsoo.ru/a5b7b8e3
MPSIMOM 710 IJIOCKOCTH
[lepneHuKyasip U HAKIOHHBIE: PACCTOSIHUE
34 oT 1;0‘110/1 oyrmzcxocnzl aCCTO}I;)HI/Ie oT bubmmorexa [OK
. a P https://m.edsoo.ru/dbee22bc
MPsAIMOM 0 MIIOCKOCTH
35 VYTIiabl B IPOCTPAHCTBE: YTOJI MEXKAY MPAMOM bubnuorexa [JOK
U IJIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHbIN yroJj, TUHEHHBIN yro bubnuoreka [IOK
JIBYTPaHHOIO yIja https://m.edsoo.ru/5fa0b3ce
37 JIByTpaHHBIN yroJI, TMHEHHBIN Yroil bubnnorexka [HOK
JABYIPaHHOIO yrjia https://m.edsoo.ru/c7c¢777ed
38 [lepneH MKy IIpHOCTD INIOCKOCTEMN: TPU3HAK bubnnorexka [JOK
MEPIEHIUKYISIPHOCTH JBYX INIOCKOCTEN https://m.edsoo.ru/ec3e2da3
19 [TepnieHIUKYISIPHOCTD IJTIOCKOCTEH: TPU3HAK bubnmoreka [JOK
MEePIEeHANKYIISPHOCTH JIBYX IJIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
40 [lepnieH IUKYIAPHOCTD IUIOCKOCTEN: IIPU3HAK bubnnoreka [JOK
MEPIEHIUKYISIPHOCTU JBYX INIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema 0 TpEX NMepreHANKYJIIApax bubmmorexa [OK
P P PHEHIHIY AP https://m.edsoo.ru/e4972cdc
42 TeopeMa o TpEx nepHeHANKYISIPAX bubmmorexa [OK
P P PHEHMIY TP https://m.edsoo.ru/52188a7d
43 Teopema 0 TpEX MepreHANKYJIApax bubnmoreka [JOK
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KonrponsHas pabora mo remam
"TlepnieHUKYJISIPHOCTD IPSIMBIX U

https://m.eds00.ru/9246736

bubmuoreka [JOK

4 mwiockocteil" u "YTiel MeXAy NPSIMbIMU U https://m.edsoo.ru/5b971ef3
mIockocTsmMu"”
IToHsiTHIE MHOTOIPAaHHUKA, OCHOBHbBIE

45 3JIEMEHTBI MHOTOI'PAHHUKA, BBIIYKJIbIE bubnuorexa [JOK
HEBBIIYKJIbIE MHOIOTPAHHUKH; pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOI'OTPaHHUKA
[Ipu3ma: n-yrosbHas npu3Ma; rpaHu U

46 OCHOBAaHHMS IPU3MBI; IPsIMas U HAKJIOHHASI bubnuorexa [JOK
IIpU3MbI; OOKOBasi U MOJIHASL TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI

47 [Tapannenenunen, npsIMOYTOIbHBIN bubnuoreka [IOK
MapajuiesenuIiel U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuja: n-yroipHas nupaMmuia, TpaHu U

43 OCHOBaHHE MUPaMHM/Ibl; OOKOBasi U MOJTHAs bubnuoreka [IOK
[IOBEPXHOCTh IUPAMU/IbI; IPaBUJIbHAS U https://m.edsoo.ru/fblcd0as
yCeu€HHas nupaMuIa
IIpaBriIbHBIE MHOTOIPaHHUKHU: TOHATHE
MPaBUIILHOTO MHOTOTPAHHUKA; TpaBUIIbHAS

49 Mpu3Ma U NMpaBUIbHAS MTUPAMHUJIA; bubmmorexa [TOK

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

MpaBWJIbHAS TPEYrojbHas MUpaMuaa u
MIPaBWIbHBIN TeTpa3p; KyO
IIpencraBienne o NpaBUIbHBIX

50 MHOTOTPaHHHUKAX: OKTa3p, NOACKa P U Bubmmorexa LIOK

https://m.edsoo.ru/a0fddSbf

HKOCa’Ip.

51 CummMeTpusi B TPOCTPAHCTBE: CUMMETPHS bubmuorexa [JOK
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OTHOCHUTEJIBHO TOYKH, PSAMOM, MIIOCKOCTH.
DJIEeMEHTbl CAMMETPUH B ITUpaMHAaxX,
napajuieNenuneax, MpaBUIbHBIX
MHOTOTPAaHHHUKAX

https://m.edsoo.ru/b9e777d9

Brrunciaenue 31€MEHTOB MHOT OI'PaHHUKOB:

bubmuorexa [JOK

52
pEOpa, AuaroHau, yrisl https://m.edsoo.ru/6cdbecef
[Tnomaas 60KO0BOM MOBEPXHOCTH U MOJHOM
53 MMOBEPXHOCTHU MPSMOM TPU3MBI, IUIOIIA/Ib bubnnoreka [JOK
OCHOBaHUH, TeopeMa 0 OOKOBOU https://m.edsoo.ru/37d84157
MMOBEPXHOCTHU MPSMOI TIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MMOBEPXHOCTHU MPABUIIbHOM MUpPaMUIBbI, bubnnoreka [JOK
TeopeMa O TIoNau OOKOBON TTOBEPXHOCTH https://m.edsoo.ru/5603e30b
YCE€4EHHOW MUPAMHU/IbI
55 KonrtponbHas pabora no Teme bubnuoreka [IOK
"MHoOrorpaHHuKu" https://m.edsoo.ru/a95{5c04
bu6mmoreka [IOK
56 I1 6 00BE
OFPITHE 0b 0OBEME https://m.edsoo.ru/7ad0020b
N bubmuorexa [JOK
57 06
DM [THpaMHIE https://m.edsoo.ru/235171b3
" bubnmoreka [JOK
58 06
DM THPaMHIET https://m.edsoo.ru/f47dfefd
" bubnmoreka [JOK
59 06
DM THPaMHIET https://m.edsoo.ru/79¢10312
" bubnuotexa [JOK
60 O06BEM TUpaMuIBI
Pamii https://m.edsoo.ru/2faadc3f
61 O06BEM IPU3MBI bubmorexa [JOK

https://m.edsoo.ru/79853608
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b K
62 O06BEM IPU3MBI 1 nommorexa 110
https://m.edsoo.ru/1€053890
N bu6mmoreka [IOK
63 O0né 1
HEM TPHSMBL https://m.edsoo.ru/482d3f51
64 KonTponbhas pabota no teme "O0bEMBI | bubnmoreka [JOK
MHOTOI'PaHHUKOB" https://m.edsoo.ru/28a6573¢c
[ToBTOpEeHME, 0000IIEHNE CHCTEMATH3AIIHS
65 sganui. [loctpoeHue ceueHunii B 1 bubmmorexa LHOK
$HocTP hitps://m.edsoo.ru/098bedad
MHOTOI'PaHHHUKE
[ToBTOpEeHME, 0000IIEHNE CHCTEMATH3AIIHS
3HaHUU. BpIYKCIIEHNE PACCTOSHUM: MEXIY
66 BYMs TOYKaMH, OT TOYKH JI0 IIPSIMOH, OT 1 bubmmorexa LIOK
HBY : 710 TIPAMOH, hitps://m.edsoo.ru/f7792bad
TOYKH JI0 TIOCKOCTH, MEXTY
CKpEUIMBAIOIIUMHUCS TPSIMBIMU
bu6mmoreka [IOK
67 Hrorosas kouTpOILHAsS padoTa 1
TOroBas KOHTPOIILHAA P T https://m.edsoo.ru/b9146bc0
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
3HaHUU. BeruucieHne yrioB: Mexay
68 CKpEUIUBAIOIMINMUCS IIPSIMBIMH, MEXK, 1 bubmorexa LHOK
p IHV B p ’ y https://m.eds00.ru/56765e8b
MPSIMOM M TUIOCKOCTBIO, IBYTPaHHBIX YTJIOB,
YIJIOB MEXAY MIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
uudgposbie
Ne /i Tema ypoka Konrpoabnsie IIpakTuueckue
Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl

1 Cdepa u map: HeHTp, paganyc, THaMeTp; 1 bubmmoreka [JOK
IJIOIA b TTOBEPXHOCTH ChEephI https://m.edsoo.ru/0341bc2b
BsanmHuoe pacrionoxxenue chepsl u

bubnuoreka [{OK
2 IUIOCKOCTH; KacaTebHasl INIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
cdepe; mwromanb chepsl

3 N3o0pakenue cdepsl, mapa Ha IMIOCKOCTH. 1 bubnnoreka [JOK
CeueHnus mapa https://m.edsoo.ru/bc15f7f2
[{unuHapuyeckas MOBEPXHOCTb,

4 o0pa3yronye HUIHHIPIIECKON 1 bubmuoreka [IOK
MTOBEPXHOCTHU, OCh LIWJIMHIPUYECKON https://m.eds00.ru/6054b8c1
MOBEPXHOCTHU
Hunusap: ocHOBaHMS U OOKOBast

5 MOBEPXHOCTh, 00Pa3yIoIas ¥ OCh; IIIOIIAIb 1 brbmmorexa [TOK

p N ’ pv y ’ https://m.edsoo.ru/188f6216
OOKOBOH U MOJTHON OBEPXHOCTH
N3o0pakeHune MuIMHIpPa HA TUIOCKOCTH.

6 PazBépTka mmnmmnapa. CeueHus HuIMHIpa | bubnuotexa [JOK
(TUTOCKOCTHIO, MapauIeIbHON HITH https://m.edsoo.ru/016e25eb
MEPICHIUKYISIPHON OCH IIIJIUHAPA)

Konnueckast MOBEpXHOCTh, 00pa3yIoIIne
. P pasy bubmuoreka [{OK
7 KOHUYECKOU MTOBEPXHOCTH, OCh M BEPIIINHA 1
N https://m.edsoo.ru/c94ba09b
KOHUYECKOU TTOBEPXHOCTH
2 Konyc: ocHOBaHMe 1 BepllnHa, 1 bubmuotexa [JOK

00pa3yrolasi ¥ 0Ch; IJIOMA b OOKOBOM 1

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

Y ceu€HHbIN KOHYC: 00pa3yroline 1 BbICOTA;

bu6nmoreka [IOK

9
OCHOBaHUs U OOKOBasi TOBEPXHOCTh https://m.edsoo.ru/1468bab3
N3o0pakeHre KOHyca Ha MJI0OCKOCTH.

10 Pa3BépTka koHyca. CeueHust KoHyca bubnmoreka [JOK
(TUTOCKOCTHIO, MapauIeIbHONW OCHOBAHUIO, U https://m.edsoo.ru/0Obdelbe8
IUIOCKOCTBIO, MPOXO/SIIEH Yepe3 BEPIINHY)

1 KoMOuHamust Ten BparieHus u bubnunoreka LIOK
MHOT'OTPAHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHHK, OIMCaHHBIN OKOJIO chephl;

12 cdepa, BcaHHast B MHOTOTPAaHHHK HJIH B bubmmorexa LIOK

P, P https://m.edsoo.ru/0b136158
TEJIO BpaIlEHUS

13 [Tonsitue 06 06béMe. OCHOBHBIC CBOWICTBA bubnuoreka [{OK
00BEMOB TeTT https://m.edsoo.ru/26a03fb7

bubnmorexa LIOK

14 O0BéM HmUIMHApPA, KOHyCa

t AP y https://m.edso0.ru/5513d87b
bubnmnorexa LIOK

15 O0nBEM mIapa omaab che

EM 11apa H IIOMAIE, Chepp! https://m.edsoo.ru/d189bde2
[Tono6OHbIe Tena B MPOCTPAHCTBE.
16 CooTHOIICHUS MEXKY TIOMAAIMU bubmmorexa [TOK
N %.Iy e https://m.edsoo.ru/810cfleb
MOBEPXHOCTEN, 00BbEMaMK MTOJOOHBIX TEI

17 KonTtponsHas pabora no temam "Terna bu6muoreka [JOK
BpaieHus" u "OO0beMbl Ten" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha MIOCKOCTH U B MMPOCTPAHCTBE bubmorexa OK

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

19 CIio’)keHHe ¥ BBIYMTAaHHUE BEKTOPOB brbmorexa OK

P https://m.edsoo.ru/23f4f089
20 YMHOKEHUE BEKTOPA HA YUCIIO bubnmoreka [JOK
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Pa3nosxeHue BekTopa 1o TpéM

https://m.edsoo.ru/dee379¢eb

21 HEKOMIUIaHapHbIM BekTopam. [IpaBuiio bubmmorexa LIOK
P pam- °p https://m.edsoo.ru/a28fd74e
napasuiesenumneia
Pemenne 3amad, CBSI3aHHBIX C
22 MIPUMEHEHUEM MPABUII JEUCTBUM C bubmorexa [IOK
P P A https://m.edso0.ru/5a827900
BEKTOpaMU
3 KoopauHatHO-BEKTOPHBIN METOJ TIPU bubnnoreka [JOK
pEIIEHNHN TEOMETPUIECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[TpsimoyTonbHAs cuCcTEMa KOOPAUHAT B
24 vl pOCT Z_HCTBG KoopaunaTtsl BI;KTO a buGnuorexa [IOK
poctp _ ’ p pa. https://m.edsoo.ru/48db7058
[Tpocreiimue 3agaun B KOOpAUHATAX
)5 VYron mexay BekTopamu. CKasspHOE bubmmoreka [JOK
[IPOU3BEIECHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yrioB Mex 1y IpsIMbIMH U bubnmnorexa [JOK
TUIOCKOCTSIMA https://m.edsoo.ru/8efbe78e
7 KonrtponbHas padora no reme "Bektopsl u bubmmnoreka HOK
KOOpJMHATHI B IPOCTPaHCTBE" https://m.edsoo.ru/77¢22fc5
[ToBTOpenue, o6obIIEHNE U
)3 cucremarusanus 3HaHui. OCHOBHbIE bu6muoreka [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780basd
MJIaHUMETPUHU
[ToBTOpenwue, 0600IIEHNE 1
79 cucremaTusanus 3Hanuii. OCHOBHbIE bubnuotexa [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo0.ru/078cd184
MJIaHUMETPUHU
30 [ToBTOpEeHmE, 0600IICHUE U bubnunoreka LIOK

cUCTeMaTu3anys 3HaHu|. 3agaqu

https://m.edsoo.ru/7491efe0
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IJIAHUMCETPHUU U MCTOABI UX PCIICHHUA

[ToBTOpEeHHE, 0600IICHUE 1
31 cUCTEMAaTHU3alA 3HaHUH. 3amaun
TUTAHUMETPUH U METOJIbI UX PEIICHHS

[ToBTOpEeHME, 0000IICHUE 1
cucreMarusanus 3Hanuii. OCHOBHEIE

32
burypsl, GpakThl, TEOPEMBI Kypca
CTEpEeOMETPUHN
33 HroroBast KoHTpoIbHAs paboTa
34 IToBTOpEHME, 0000IICHUE 1

CUCTCMAaTHU3alusia 3HaHHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

bu6nmoreka [IOK
https://m.edsoo.ru/4dffda97

bub6nmoreka [IOK
https://m.edsoo.ru/74b2ad91

bubnuoreka [{OK
https://m.edsoo.ru/ec24dfc2

bubnuoreka [{OK
https://m.edsoo.ru/f465d10e
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTeIbHOM MPOIrPaMMbl CpeiHero o0mero 00pasoBanus
pe3yJbTarTa
7 I'eomerpus
7.1 OnepupoBarh MOHATUSAMU: TOUKA, MPsMasi, INIOCKOCTh
75 [IpyuMeHSTh aKCMOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPU PEIICHUU
. reOMETPUUYECKUX 3a1a4
73 OnepupoBaTh MNOHATUSAMH: NapalIeIbHOCTh U MEPHEHAUKYJISIPHOCTH
' MPSIMBIX U MJIOCKOCTEMN
74 KnaccupunupoBars B3aMMHOE PacloNOXKEHHE MPSIMBIX U IUNIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBarh MOHATUSMU: JBYTPAHHBIN YroJl, TPaHU JABYTPAHHOTO YIJia,
7.5 pedpo IBYrpaHHOIO YIJia, IMHEWHBIA YToJl IBYTPAHHOTO YIJa, TpajayCHas
Mepa IBYTpaHHOro yria
6 OnepupoBarTh MOHSATUSMHU: MHOTOTPAHHUK, BBIMYKIBIM M HEBBITYKIBIT
' MHOT'OTPaHHUK, 3JIEMEHTHl MHOTOTPaHHHKA, IPAaBUIIbHBIA MHOTOTPAHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHUJABl MHOTOTPAaHHUKOB (MHMpamMuia, MpU3Ma,
' PSIMOYTOJIBHBIN Mapajuienenumnes, Kyo)
KnaccupunupoBatb  MHOTOrpaHHMKH,  BBIOMpass  OCHOBaHMS  JUis
. KjlaccupuKauud  (BBIIYKJIbIE WU HEBBINYKIblE  MHOIOIPAHHUKH,
' NPaBUIbHBIE MHOTOTPAHHUKH, TMpsIMbIE M  HAKJIOHHBIE TMPU3MBI,
TapajuieTIeTUIIe bl )
79 Onepuposatb HOHATUSAMH: ceKylIas IIJIOCKOCTB, CeueHue
' MHOTOTPaHHUKOB
710 OOBSCHATH NPUHLHUIIBI  MOCTPOCHMUSI CEUYEHWH  MHOTOTPAHHUKOB,
' HCIIOJIb3YSl METOJ CJIEZIOB
Crpouth ce4eHHs MHOTOIPDAaHHUKOB METOJIOM CJIEAOB, BBINOJIHATh
7.11 (BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTY:
BU/I CBEPXY, COOKY, CHU3Y
7.12 Pemrate 33124 Ha HaX0XJIEHHE T€OMETPHUUECKUX BEIUYMH MO 00pa3iam
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7.13

7.14

WK aJIropuTMaM, IMPUMCHSASA HU3BCCTHBLIC AHAJIUTUYCCKUC MCTOAbI IIpH
peICHUMU CTAaHAAPTHBIX MATEMATUUYCCKHUX 3aJad Ha BBIYHCIICHHC
paCCTOSIHI/Iﬁ MCKAY ABYMA TOYKaMH, OT TOYKHU OO HpSIMOf/'I, OT TOYKH OO

IIJIOCKOCTH, MEXKAY CKPECIIUBAOIIUMHUCA ITPAMBIMHA

Pemare 3a1aun Ha HaX0XEHHE T'€OMETPHUUECKUX BEIUYHH 110 00pa3iaM
WY aIrOpUTMaM, IPUMEHSs W3BECTHBIE AHAIMTHYECKUE METOABI IPH
pELICHUU CTaHIAPTHBIX MATEMATHYECKUX 3a1ay Ha BBIUUCICHUE YIJIOB
MEXKIY CKPEILIMBAIOIIMUMHUCI IPSIMBIMH, MEXAY NPSMOH U INUIOCKOCTBIO,

MCKAY IJIIOCKOCTAMHU, IBYI'PAaHHBIX YI'JIOB

Beruucnsate 00bEMBI M IUIOMIAIM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHHEM (HOPMYII, BBIYUCIISATh COOTHOIICHUS
MEXKIY IUIOIIAISIMU MTOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOTI'OIrpaHHUKOB

7.15

7.16

OnepupoBaTh MOHATHSIMH: CUMMETPHsSI B MPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (UTYPBI
W3BnekaTh, mpeoOpa3oBbIBATb M HHTEPIPETUPOBATH HHPOPMALHUIO O

IPOCTPAHCTBCHHBLIX TI'€COMCTPHUUYCCKUX (I)I/Il"yan, MMpEACTAaBJICHHYIO Ha

YepTeKax U pUCYHKax

7.17

[TpumensTh reoMeTpudecKkue (akKThl JJIS PEIICHUS CTEPEOMETPHUECKUX
3a1a4, MPEIONArallluX HECKOJIbKO WIAaroB pPEIICHMs, €CIU YCIOBUA

MIPUMEHEHUs 3a1aHbI B IBHOU (hopme

7.18

7.19

[IpuMeHATH mpocTEWIINE NPOrpaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a1a4

HpI/IBOI[I/ITL MMPpUMEPBI MATCMATHYCCKUX SaKOHOMepHOCTeﬁ B IIpUpOJAC U

JKN3HH, paCliIO3HABATh MMPOABJICHUEC 3aKOHOB I'COMETPHH B UCKYCCTBEC

7.20

[IpumeHsTh MOTyUYEHHBIEC 3HAHUS Ha MTPaKTUKE: aHAIU3UPOBATh peasibHbIE
CUTyalluh M MPHUMEHATh HW3YyYEHHBIE IOHATHS B IIPOLECCE IOMCKA
peuenus MaTE€MaTUYECKH c(opMyJIMPOBAHHOMN pOoOJIEMBI,
MOJIETIMPOBATh pEabHbIE CUTyallMd Ha S3bIKE T€OMETPUU, MCCIIEN0BATH
MTOCTPOCHHBIE MOJIENHN C UCIOJIb30BAaHUEM T'€OMETPUYECKUX TMOHATUU U
TeopeM, armapara aireopsl, pelmaTh MpaKTUYECKHe 3a7auu, CBI3aHHBIE C

HaXO0XKXIACHUEM I'COMETPHUICCKUX BEINYNH
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11 KIIACC

Kon IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHOM MPOIrPaMMbl CpeiHero o0mero 00pasoBanus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHITUSIMU: UIMHIPUYECKAsl TIOBEPXHOCTh, 00pa3yolne
6.1 HUAJTUHAPUYECKOW TOBEPXHOCTH, LHWJIMHJIP, KOHUYECKash IMOBEPXHOCTb,
' oOpa3yroniye KOHMYECKOHM  IOBEPXHOCTHU, KOHYC, cdepuyeckas
MMOBEPXHOCTh
6.2 Pacnio3naBath Tena BpameHus (MUINHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTyUSHHSI TEJ BPAILICHHS
6.4 KnaccuduiupoBaTs B3auMHOE pacrnoioKeHue cepbl U MI0CKOCTH
OnepupoBaTh MOHSITUSIMH: IIAPOBOW CETMEHT, OCHOBAaHHUE CETMEHTa,
6.5 BBICOTA CETMEHTA, IIAPOBOM CJIOM, OCHOBAHHWE IIAPOBOTO CJOS, BHICOTA
[IApOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI W IUIOIMIAAM TMOBEPXHOCTEH Tel BpallleHUS,
' re€OMETPHUECKUX TeJl C TPUMEHEHHEM (HOPMYJT
OnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHHWK, BIIMCAHHBIM B cdepy u
6.7 OTHCAHHBII 0KOJIO cdepsl, cepa, BIUCAHHAS B MHOTOTPAHHUK WIIH TEJIO
BpaleHus
63 BBIYUCHATE COOTHONICHHMS] MEXIy IUIOMIAASIMH TOBEPXHOCTEH W
' 00BéMamMu TOJJOOHBIX Tel
6.9 N3o0paxars u3ydaembie QUTYpPHI OT PYKH U C MPUMEHEHHUEM MPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BrInonHATh (BBIHOCHBIC) IUIOCKHE YEPTEXKH U3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX (GUTYp: BUJ CBEpPXY, COOKY, CHU3Y; CTPOUTb CEUEHHUS Tel
BpallleHus
W3Bnekatb, MHTEPOPETUPOBATH M MPeoOpazoBbIBaTh WH(GOPMAILUIO O
6.11 IIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpPeICTaBICHHYIO Ha
YyepTekax U pUCyHKax
[TpumensTh TeoMeTpuuecKkrue (PaKThl Al PEHICHUS] CTEPEOMETPUUECKUX
6.12 3a7a4, TPEANOIaraloliiX HECKOJBKO IIaroB pEIIeHUs, €CIIH yCIOBHS
MIPUMEHEHUS 3a/1aHbI B SBHOU popme
6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE
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6.14

BrimonasaTh ,Z[GﬁCTBHSI CJIOKCHUSA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGBSICHHTB, KaKUMH CBOMCTBaMHU OHH

o0J1aaroT

6.15

HpI/IMerlTb IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUKU BEKTOPOB

6.16

OHCpI/IpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B IIPOCTPAHCTBE,
BEKTOp, MOAYJb BEKTOpaA, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroai MeExay  BCKTOpaMu, CKaJIIpHOC  HPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB U IIPOU3BEAECHHUE BEKTOpa Ha 4YMUCIIO, YroJl
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BE/ICHUE, PACKIaIbIBaTh BEKTOP MO

JABYM HCKOJUIMHCAPHBIM BEKTOpaM

6.18

3a,HaBaTB IIJIOCKOCTb YPABHCHUECM B ,Z[eKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pematsn HpOCTGfII.HHG reOMCTPpUUYCCKUC 3aJa4ud Ha JIPHMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemars 3aJadd Ha A0Ka3aTCIbCTBO MATCMATHYCCKHUX OTHOIIICHUH H
HaX0XXIACHUC I'COMCTPUYCCKUX BCIUYHUH II0 06pa3uaM WK aJITOPpUTMaM,
IMPUMCHAA HU3BCCTHBIC MCTOBI npu pelICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATh npoOCTEHIIME NPOrPAMMHBIE CPEICTBA M DIJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3aJa4

6.22

IIpuBOaUTE NMpUMEPBHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U

JKU3HHU, paCllO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

IIpuMeHATh TOJIydeHHBIE 3HAHHWS Ha IPAKTHKE: AHAIW3UPOBATH
pealbHBIE CUTyallUd U NPUMEHATh H3Yy4YCHHBIE IOHATUSA B IIpOLECCE
MOMCKA pELIEHUs MaTeMaTHYecKd COPMYIUPOBAHHON MPOOIEMBI,
MOJICJINPOBATh PEaJbHbIC CUTyallUd Ha SA3BIKE N€OMETPUH, UCCIIEI0BAThH
ITIOCTPOEHHBIE MOJEIN C HCIIOJIIB30BAHUEM I€OMETPHUUYECKUX IOHATHHA H
TeopeM, armnapata anreOpbl, perars MpakKTUYECKHe 3a/1a4M, CBSI3aHHbIE C

HaXOXKIACHUCM I'€COMCTPHUYICCKUX BCIIMYUH
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
7

7.1

7.2

7.3

7.4

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

I'eomeTpus

OcHOBHBIE MOHATHS CcTepeoMeTpuu. Touka, HpsiMas, MJIOCKOCTb, MPOCTPAHCTBO.
[Tonsatue 00  aKCMOMAaTHYECKOM  MOCTPOCHHH  CTEPEOMETPUHU:  AKCHOMBI

CTEPCOMETPHH U CIICACTBUSA U3 HUX

B3aumHOe  pacnosokeHue ~ IpsMBIX B IIPOCTPAHCTBE:  IE€PECEKAIOLIUECH,
napajuiefibHble U CKpelmBaromuecs mnpsmbie. [lapamiensHOCTh NOpsAMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: IapajyielIbHbIE MpsIMble B  IMPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MApAIJICIIBHOCTh MPSAMON M IIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMU CTOPOHAaMH, YroJll MEXAY TMpsAMBIMM B IPOCTPAHCTBE.
[TapannensHOCTh MIOCKOCTEN: MapauieIbHbIe MJIOCKOCTH, CBOWCTBA MapauieNbHBIX
iockoctei. Ilpocreiimme mpocTpaHCTBEHHBIE (UTYphI Ha IUIOCKOCTH: TETpa’p,

KY6, mapauiCjICIuIca, IoCTpoCHUC CceuyeHH I

[leprieHAUKYISIPHOCTh TPSAMOM M TIIOCKOCTU: TEPHEHAUKYJSPHBIE TPSAMBIE B
HpOCTpaHCTBe, Hp?[MI:IG napanneanme u HepHeHI[I/IKYJIﬂpHI)IG K IINIOCKOCTH, HpI/IBHaK
NEPIEeHIUKYISIPHOCTH MPSIMON U MIIOCKOCTH, TEOpEMa O MPSMOIl MepreHANKYIIPHON
MJIOCKOCTH. YTJbl B TIPOCTPAHCTBE: YIroJl MEXAY TMPSAMOA M IUIOCKOCTHIO,
JIBYIPaHHBIA yroJ, JUHEHHBIM yroia AByrpaHHoro yria. llepneHaukynsap u
HAKJIOHHBIC: paCCTOﬂHI/IC OT TOYKH MO0 IINIOCKOCTH, paCCTOSIHI/IC oT HpSIMOfI o0
TUIOCKOCTH, MPOEKIHs (PUTyphl HAa TIOCKOCTh. [lepneHAuKyIIpHOCTh MIIOCKOCTEH:
NMpU3HAK  NEPHEHAUKYJSAPHOCTH  JIBYX  IWlockoctel. Teopema o0  Tpéx
NepHeHANKYIIpaxX

[loHsiTHE MHOTOIpPAaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBINYKJIbIE H
HEBBIITYKJIbIE MHOTOTPAaHHHUKH, pa3BEPTKa MHoOrorpaHHuka. [Ipusma: n-yrosbHas
npu3Ma, TpaHU W OCHOBAHMS MPU3MBI, IpsIMas U HAKJIOHHas MPU3MBI, OOKOBas U
I1OJTHAst HOBerHOCTI) HpI/I3MI>I. Hapannenennne)l, pr[MOerJ'IBHBIfI napannenermne)l
u ero cBoicTBa. [Iupamuaa: n-yrojipHas nupamuja, TpaHd 1 OCHOBaHUE MUPAMU/IBI,
601(0132151 U I1O0JIHAsA HOBerHOCTB HI/IpaMI/I)II)I, HpaBI/IJ'II)HaH nu yceqéHHaﬂ nnpaMI/ma.
OneMeHTbl Tpu3Mbl U nupamuibl. [lpaBUNbHBIE MHOTOIPAHHHMKHU: TOHSTHE
HpaBI/IHBHOFO MHOFOIpaHHHKa, HpaBI/IJ'IBHaSI npmMa nu HpaBI/IHBHaSI nnpaMI/ma,
MpaBUIIbHAS TPEYroJibHAS MUpaMUAa U MPAaBUIBHBIA TeTpasrap, kyO. [Ipencrasnenue

O MpaBWIbHBIX MHOTOTPaHHMKAaX: OKTa’Jlp, AOJEeKa’aAp M ukocayapyrue CeueHus
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IMPU3MBbI U TUPAMUIBI

7.5

CummeTpusi B TOPOCTPAHCTBE: CHUMMETPUS OTHOCUTEJIBHO TOYKH, MPSIMOH,
IJIOCKOCTH. DJIEMEHTBhl CUMMETPUU B MHPAMUJIAX, [MApaUICIEUIEIaX, PAaBUIbHbBIX

MHOTI'OIrpaHHHUKax

7.6

Brruncienue 31eMEHTOB MHOTOTPAaHHHKOB: pEOpa, nuaroHanu, yriel. [lnomansb
OOKOBOM IOBEPXHOCTH U IIOJHOM IIOBEPXHOCTH NPSAMOM MpPHU3MBI, IUIOLIA/b
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6okoBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IIPABWIBHOM IUpaMHIbI, TeOpeMa O IUIOIIALU

yceuéHHoi nupamuabl. [lonstue 06 00béme. OObEM NUpPaMUIbl, TPU3MBI

7.7

[TonoOHeIe Tena B mpocTpancTBe. COOTHOIIEHUS MEX/Ty TUIOMIAISIMU TTIOBEPXHOCTEH,

00BEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon
6

IIpoBepsiemMblii 3JIeMEeHT COleP:KAHUS

I'eomerpus

6.1

[unmaapudeckas TOBEPXHOCTh, 00pa3yroIue NWIHHIPUIECKON TOBEPXHOCTH, OCh
LWINHAPUYECKON IMOBEpXHOCTU. LIMIMHIp: OCHOBaHMS M OOKOBas MOBEPXHOCTb,

o0pa3yromias u oCk, IO OOKOBOM M MOIHON TTOBEPXHOCTH

6.2

6.3

Konnueckas moBepxHOCTh, 00pa3yroine KOHHYECKON MOBEPXHOCTH, OCh U BEpIINHA
KOHUYecKoi moBepxHOcTH. KoHyc: ocHOBaHHMeE W BeplIuHa, oOpasyiomias U OcCh,
ionaab OOKOBOM M TIOTHOM TMOBEPXHOCTH. YCEUYEHHBIN KOHYC: OOpasyrolue u

BbICOTA, OCHOBAaHUA 1 OokoBas ITOBEPXHOCTH

Cdepa u map: neHTp, paauyc, TuamMerp, IIONMAaAb MOBEPXHOCTH cdepbl. BanmHoe

pacnosoxeHue cgepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIomaab

cdepbl

6.4

N300paxeHnue Ten BpalleHUs Ha MJI0CKOCTH. Pa3BépTka MUIMHpa U KOHYca

6.5

KoMOuHanmu Tten BpalieHuss U MHOTOTPAaHHMKOB. MHOIOTpaHHUK, ONUCAHHBIN

OKOJIO C(bepbl, C(bepa, BIIMCAHHAsA B MHOT'OI'PAHHUK, UJIN TCJIO BpalllCHUSA

6.6

6.7

6.8

[Tonsitue 060 oOBEMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
IpSMOYTOJBHOTO Tapajienenunena v cienctBus u3 He€. OO0bEM LMIMHApA,
KoHyca. O0BEM 1mapa u mionaab chepsl

[TonoOHble Tenma B mpocTpaHcTBe. COOTHOIIEHUS  MEXAYy  IUIOIMIAISMU

MOBEPXHOCTEH, 00BEMaMH MOAOOHBIX TET

CeueHns ONUIMHApa (HapannenLHo U TCPHCHAUKYIIIPHO OCI/I), CCUCHUS KOHYCa
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(mapanenbHOE OCHOBAHUIO U MPOXOASIILEE YEPE3 BEPILNHY ), CEUEHHUS 11apa

BexTop Ha miockoctu W B mpocTpaHcTBe. CllO)KEHHE M BBIYMTAHHE BEKTOPOB.

YMHO)eHue BekTopa Ha uucio. Pa3noxeHune BeKTOpa 1o TPEM HEKOMIUIAHAPHBIM

0 BektopaM. [IpaBuno mnapamienenunena. Pemenue 3agay, CBSI3aHHBIX  C
MIPUMEHEHHUEM MTPaBWII JEHUCTBUI ¢ BEKTOpaMHU
[IpsmoyronbHasi cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopamHatbl BekTOpa.
6.10 [Ipocreiimne 3amadyd B KOOpAMHATAX. YTod MeXIy Bekropamu. CkansipHoe

IMPOU3BCACHUC BCKTOPOB. Brrunciaenue YIJI0B MCXKAY MPAMBIMU U IIJIOCKOCTIAMMU.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PELICHUHA FEOMETPUUYECKUX 3a/1a4
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM Pe3y/JbTATAM OCBOEHUSI
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 001ero
o0pa3oBaHus

Bnagenue merogamMu J0Ka3aTeNbCTB, alrOpUTMaMu peELICHUs 3ajady;
yMeHHe (opMyaHpoBaTH M OMNEPUPOBATH MOHATUSMU: OIpEACTICHUE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, IMPU3HAK, J0Ka3aTeIbCTBO,
paBHOCUJIbHBIE (DOPMYITMPOBKU; MPUMEHATH UX; YMEHUE (GOPMYINPOBATH
00paTHOE U TPOTUBOIIOJIOKHOE YTBEPXKICHUE, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOJIB30BaTh METOJ] MaTeMaTH4YeCKOW WHAYKIUU;
IIPOBOAMTH  JIOKA3aTEJIbHBIE pPACCYXAEHUS IpU pPELIEHUU 3ajad,
OIICHUBATh  JIOTUYECKYIO  MPABUIBHOCTh  PACCYXXIEHUH; yMEHUE
ONEpUPOBATh MOHATUSMU: MHOXECTBO, IOJMHOKECTBO, OINEpali Haj
MHOKECTBAMHU; yMEHHE HCIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH
anmapar JJIs ONMCAHMS PEATIbHBIX MPOLIECCOB U SBJICHUHN U MIPU PEIICHUN
3aJa4, B TOM UYHCJIE€ W3 JAPYruX Y4eOHbIX MpPEeIMETOB; YMEHHE
OTIepHPOBATh MOHATUSAMHU: Tpad, CBA3HBINA rpad, AepeBo, MUKI, Tpad HA
IUIOCKOCTH; YMEHHUE 3a/laBaTb U OIHUCHIBaTh rpadbl pa3InYHBIMU

crocob6aMu; UCIOJIb30BaTh rpadbl MpU PELICHUH 3a1a4

YMeHHe onepupoBaTh MOHATUSAMU: HATYpPaJIbHOE YMCIIO, LEJI0€ YHCIIO,
CTENEHb C LIEJIBIM I10KA3aTeIEM, KOPEHb HAaTypalbHON CTENEHHU, CTENIEHb
C PpalMOHAIBHBIM  IIOKa3aTeleM, CTENeHb C  JICHCTBUTEIIBHBIM
nokaszareiaeM, Jorapupm 4YHCIa, CHUHYC, KOCHMHYC M  TaHIE€HC
IIPOU3BOJIBHOTO YHCJIA, OCTAaTOK IO MOIYJIIO, PAalMOHAIBHOE YHCIIO,
UPpPALMOHAIBHOE  YHCJIO,  MHOXXECTBA  HATypajbHBIX,  LEJBIX,
paloOHaIbHBIX, JEUCTBUTENbHBIX YHUCET; YMEHHUE HCIIOJIb30BaTh
NpPU3HAKKU JIeTMMOCTH, HAaUMEHBIIMHA OOIMil AenuTenb M HauMEHbIIee
oOuiee kpaTHoe, alropuT™M EBKiIMJa npu pemeHnn 3ajay; 3HAaKOMCTBO C
pa3IMYHBIMM  MO3ULUOHHBIMM  CHUCTEMAMM  CUUCJIECHMS;  yYMEHHE
BBITMIOJHATh BBIYMCICHUE 3HAYEHWH M MpeoOpa3oBaHUs BBIPAXKEHUU €O
CTENeHsIMU M Jorapupmamu, mpeodpa3oBaHus APOOHO-pAMOHATIBHBIX
BBIPQXEHHI; yMEHHE OIEepUPOBATH IMOHATUSMU: IOCIENOBATEIbLHOCTD,

apupmMeTHuecKas nporpeccus, reoMeTpuuecKas nporpeccus,
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OeckoHeYyHO yObIBaloIlas TeOMETpHYecKass Mporpeccusi; yMeHue
3aJjaBaTh MOCJIEI0BATEILHOCTH, B TOM YUCIIE C IOMOILBIO PEKYPPEHTHBIX
dopMyn; yMEHHE OIEepUpOBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb U apIyMEHT KOMILIEKCHOTO
yruciaa, ¢GopMa 3aluCHd  KOMIUIEKCHBIX dHcell  (TeoMeTpudeckas,
TPUTrOHOMETpHUUECKass U  anreOpavyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKue NEHCTBUS C KOMIUIEKCHBIMU YHWCIIAaMH; TNPHUBOJHUTH
IOPUMEpPbl  UCIHOJb30BAHUS  KOMIUIEKCHBIX  YHCEN;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpuma 2x2 u  3x3, onpenenurenb  MaTpULBL,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHue onepupoBarh IMOHATUSAMU: PalMOHAIbHBIEC, MPPALMOHAIBHBIE,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUECKUE
YPaBHEHHsS U HEPABEHCTBA, MX CHUCTEMBI; YMEHHME OIIEpUPOBATH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHUE, YpaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUJIBHOCTH
YpPaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHHME pEIIaTh YpPaBHEHMS,
HEPABEHCTBA M CHUCTEMBI C IOMOILBIO PA3JIMYHBIX NPUEMOB; pEIIATh
YpPaBHEHUs, HEPAaBEHCTBA M CHCTEMBl C IIApaMETPOM; IPUMEHATH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI U PELICHHMS] MaTeMaTUYECKUX

3aj71a4 ¥ 3a/1a4 U3 PA3IMIHbIX 00JIaCTel HAYKH U pealbHOW )KU3HU

YMenue onepupoBaTb MNOHATHSIMH: (yHKUUS, YETHOCTh (QYHKIHH,
HNEPUOJIMYHOCTh (DYHKIIMHM, OrpaHMYEHHOCTh (PYHKLMH, MOHOTOHHOCTb
GyHKIUM, SKCTpeMyM (YHKIMH, HauOOJIbllIee M HAaUMEHbIlIee 3HAYCHUS
(GYHKIMU Ha IPOMEXKYTKe, HempepbIiBHAs (QYHKIMS, aCUMITOTHI Ipaduka
(GyHKIMM, TepBasi U BTOpas MPOU3BOJAHASA (PYHKIHMU, TEOMETPUUYECKUN U
¢u3nyeckuif CMBICT TPOU3BOJHOM, NepBOOOpa3Has, OIpeaeTIEHHBIN
MHTETpall; yMEHUE HAaXOIUTh AaCUMNOTOTHI rpauka (yHKIUU; YMEHHE
BBIUMCIIATh IPOU3BOJHBIE CYMMBI, IIPOU3BENEHHUS, YacTHOIO U
KOMIO3UIMK (QYHKIUI, HAXOIUTh YpaBHEHHE KacaTeIbHOM K rpaduky
(GYHKIMU; yMEHUE HAXOOUTh MPOU3BOIHBIE 3JEMEHTApHBIX (QYHKLUH;
YMEHHE UCIHOJIb30BaTh MPOU3BOJHYIO Ul HCCIEAOBAHUA (QYHKIHH,
HaXOJUTh HAMOOJbIIME M HAWMEHbIINE 3HAUYE€HUS (QYHKUUN; CTPOUTH
rpauKd MHOTOWJIEHOB C MCIIOJIb30BAaHUEM ammapara MaTeMaTH4ecKoro
aHaJIN3a; NPUMEHATh TNPOU3BOAHYIO Ul HAXOXACHHUS HAWIydIlIEro

pe€mi€HUA B NPHUKIAJHBIX, B TOM YHCJIC CONHAIBHO-DKOHOMHWYCCKUX M
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bu3MYECKUX 3a7a4ax; HAXOIUTh TUIOMIAN U 00BEMBI (PUTY C TTOMOIIBIO
WHTETpajia; MPUBOIUTH MPUMEPHl MaTEMaTHYECKOTO MOJCIHPOBAHUS C

noMOIIbI0 AU epeHInanbHbIX YPaBHEHUH

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, OOpaTHAs
GyHKIMS, KOMITO3MLUS (QYHKIMH, JUHEHHas (yHKUuWS, KBaapaTHYHAs
byHKIMA, panuoHaibHast byHKIMA, CTEIEHHAs GbyHKIMA,
TpUroHomerpudeckue (QyHKOuM, OOpaTHbIE TPUTOHOMETPUYECKUE
¢yHKUMHM, TIOKa3aTedbHas | Jorapumuyeckas (YHKIUU; YMEHHE
CTPOUTH TIpadHKH W3yYCHHBIX (DYHKIMH, BBIMOIHATH HPeoOpa3OBaHUS
rpaduKoB (HYHKIMNA, UCTIONB30BaTh TPAdUKHU ISl U3yUYEHUS IPOLIECCOB U
3aBUCHMOCTEH, MU PEIICHUU 3a]ad U3 APYTHX YYeOHBIX NMPEIMETOB H
3a7a4 U3 peaybHON JKU3HU; BBIPAXKATh (POPMYIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku QYHKIMHA s
peleHns ypaBHEHHIA, HEPABEHCTB U 33/1a4 C IMapamMeTpaMu; u300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUI ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 33/1a4d pa3HbIX TUIIOB (B TOM 4MCIE Ha
IPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJIOTH, 3aJ1a4y U3 00JIaCTU yIPaBJICHUS JUYHBIMU U CEMEHHBIMU
(dbuHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U MX
CHUCTEMBI II0 YCJIOBHIO 3aJa4d, MCCIENOBATh IIOJyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOJAOOHOCTh pE3yJIbTaTOB; yYMEHHE MOJAEIMPOBAThH
pealbHBIE CUTyallUM Ha SI3bIKE MATEMAaTUKH; COCTABJIITH BBIPAKEHMS,
YpPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl II0 YCJIOBHUIO 3aJayH,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJB30BAHMEM aIapara

anreOpbl, UHTEPIIPETUPOBATD MOJTyUYEHHBIH pe3yIbTar

YMeHue onepupoBaTh MOHATUSAMU: CpeAHEE apupMeTHUECKoe, MeuaHa,
HauOoJplllee M  HaWMEHbIIEe 3HAYEHUs, pa3Max, JHUClepcus,
CTaH/JapTHOE OTKJIIOHEHHE YMCIOBOIO HaOOpa; yMEHHE U3BIIEKATb,
UHTEPHPETHPOBaTh HH(GOpPMALMIO, TMPEACTaBIECHHYI0 B TalnMLax, Ha
quarpammax, rpaukax, OTpaskarollyo CBOMCTBA peaslbHbIX MTPOLIECCOB U
SBJICHUI; TIPEICTABIIATH HHPOPMALIHIO C TIOMOLIbIO TAaOIMIl U TUarpaMM;
HCCIIEIOBaTh CTaTUCTHUYECKHE JaHHble, B TOM YHCIIE C NPUMEHEHUEM
rpadu4eckux METOJ0B W  JJEKTPOHHBIX CPEACTB; Trpaduyecku

WCCJIEIOBAaTh COBMECTHBIE HAOMIOJAEHUS C TIOMOIIBIO JUarpaMm
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pacceuBaHus U JINHEWHOU PErpeccuu

YMeHHe OnepupoBaTh IOHATUSAMHU: CIy4YalHBIA ONBIT M CIIy4allHOE
COOBITHE, BEPOSITHOCTh CIYyYalHOrO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJB30BaHUEM TIpadUuecKuX METOJIOB; MPUMEHSThH
(bopMybl CIIOKEHHSI M YMHOXEHHs BEpOSTHOCTEH, (OpMyJy MOJHOMN
BEPOSATHOCTH, (popmyiny bepHyium, komOuHATOpHBIE (PaKTH U (HOPMYJIBI;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHUpPOBATH
NOHATUSIMM:  CIy4yailHass BEJIWMYMHA, PpacCIpeleleHUe BEpPOATHOCTEM,
MaTEeMaTHYECKOE OKUIAHHUE, IUCIEPCHSs M CTaHJApTHOE OTKIOHECHHE
CIly4aliHOW BeJIMYUHBI, (YHKIUU paclpelesieHuss W IUIOTHOCTH
PaBHOMEPHOIO, II0KA3aTEIbHOTO W HOPMAJbHOTO  PAaCIpPEIEICHUN;
YMEHHE HCHOJIb30BaTh CBOMCTBA M3YyYEHHBIX pacHpelesieHud Juis
peleHus 3ajJay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOJIbl BBIOOPOYHBIX HCCIEIOBAHUIN; YMEHUE IPUBOAUTH IPUMEPHI
HPOSIBJICHUS 3aKOHA OOJBIIMX YHMCET B HPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHHE ONEPUPOBAThH MOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YHUCIO COYETAaHWH, YMCIO IepecTaHOBOK; OumHOM HploToHA; ymeHHe
IPUMEHSTh KOMOMHATOPHBIE (DAKTHI U PAaCCy>KICHUS JJIsl PEeLLEeHUs 3a/1ay;
OLICHMBATh BEPOATHOCTH peaJIbHBIX COOBITHH; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U MUHTEPIIPETUPOBATH IIOJyUYECHHBIN PE3YNIbTAT

YMeHue onepupoBarh IOHATHUAMM: TO4YKA, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIVIA, IUIOCKMH yroI,
JBYI'PAaHHBIA yroJ, TPEXTPAHHBIA YIroOJI, CKPEIIMBAIOLIUECS IPSAMBIE,
MapaJuIEIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXAY MNPSMBIMH, YTOJI MEXKIy NPSIMOM M IUIOCKOCTBIO, YrOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTHU, PACCTOSHUE MEXKAY
IIPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTAMM; YMEHUE UCIIOIb30BATh IIPH
pelIeHNH 3aJad U3yueHHbIE (PAKTBI M TEOpEeMbl IJIAHUMETPUU; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO0 MHpa; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIM C IOMOIUBK) T€OMETPUYECKUX IOHATHH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4Yn

10

YMeHue onepupoBaTh MOHATHUSAMU: IJIOMIAAb (UTyphl, 00bEM (UTYDBI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOIOIPaHHUKA,
Ky0, mapajuienenumen, Npu3Ma, NUpamuaa, (urypa M MOBEPXHOCTb

BpalleHus1, MWIMHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab
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MOBEPXHOCTH TMHPaMH[bI, TPU3MBIL, KOHyCa, IMIMHApa, 00BEM Kyoa,
HPSMOYTOJIBHOTO Tapaiieenunesa, MTUPaMHUIbl, MPHU3MBI, IMIHHIPA,
KOHYyca, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHUS KOHyCa W IMIUHIpA,
napajulellbHble OCH WM OCHOBAaHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacamomiascs cepbl, NUIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUCHUE
MHOTOTPaHHHKA, N300pakaTh MHOTOTPAHHUKHU, (QUTYPHI M IOBEPXHOCTH
BpAILCHUS, UX CEUYEHUS, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;
yYMEHHE NPUMEHATh CBOMCTBA F€OMETPUYECKUX (DUTYP, CAMOCTOSTEIHHO
(dbopMyIHpOBATH OIpPENCIICHUS U3YyYaeMbIX (UTYp, BBABUTaTh THIIOTE3bI
0 CBOICTBaxX M NpPU3HAKaX I'e€OMETPUYECKUX (Uryp, 0OOCHOBBIBATH HIIH
OmpoBepraTh MX; YMEHHE MPOBOAWUTH Kiaccuukanuioo ¢uryp mno
Pa3IUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOIUMBIC OMOJHHUTEIBHBIC

MOCTPOCHUS

11

12

13

YMeHue omnepupoBaTh MOHATHUSMH: JBH)KCHHE B IIPOCTPAHCTBE,
napajuieNIbHbIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue MoA00UsA, TOAOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHbIC W TOJO0HBIE (PUTYPBI, B TOM YHCJE B MPHUPOJIE,
HCKYCCTBE, apPXUTEKTYpE; HUCIIOIB30BAaTh T'€OMETPUYECKHE OTHOIICHHS
OpU PEIICHUW 3a/la4; HAXOJUTh TEOMETPUYECCKHE BEJIMYHMHBI (JJTMHA,
yTOJI, IUIOIMaah, OOBEM) TpH pEHICHWHM 33a]a4 M3 JPYTUX Y4eOHBIX
NPEIMETOB U U3 PealbHOM KU3HU; YMEHHE BBIYUCIATh T€OMETPUYECKHE
BEJIMYMHBI (JJIMHA, YTOJ, IUIOMAab, OOBEM, IUIOMAAb MOBEPXHOCTH),
UCMONb3Yysl M3y4YeHHBbIE (DOpPMYNBI M METOAbI, B TOM YHCIE: IJIOMIAb
MOBEPXHOCTH MHUPAMHUIBI, TIPU3MBI, KOHYCa, WIMHAPA, TUIOMAIb ChEPHI;
00bEM Ky0Oa, MPsIMOYTOJIBHOTO MapajulesienuIes1a, MUpaMuIbl, MPHU3MBI,
IUTMHIpA, KOHYyCa, IIapa; YMEHHWE HaXOIUTh OTHOIIEHHE OOBEMOB

noJ00HBIX (uryp

YMmenue ONCpUPOBATh NNOHATUAMU: IIPAMOYTOJIbHAA CUCTEMaA KOOPAWHAT,
BCKTOpP, KOOpAMHATBI TOYKH, KOOPJAWHATBI BEKTOpa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpPAa Ha YHCJIO, PA3JIOKCHHUE BCKTOpa IIO 6a3I/Icy,
CKaJIIpHOC MPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJI MCKIY
BCKTOpaMH; YMCHHEC HCII0JIb30BATh BCI(TOpHLIfI )51 KOOpI[I/IHaTHHﬁ METO
I pCeHICHUA TCOMCTPUYCCKHUX 3aJad W 3aga4 JPYrux y‘—Ie6HBIX

npeamMcToOB

YMeHnne BBIOMpATh TOAXOASAIIMN METOJA JUIsl pEIHIeHHs 3a]adu,
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MOHUMAHWE 3HAYMMOCTH MAaTeMaTUKU B HW3YYEHUU NPUPOAHBIX U
OOLIECTBEHHBIX MPOIIECCOB U  SIBICHUN; yMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, YMEHHE IPHUBOAUTH
NpUMEpPbl MAaTEeMaTUYECKUX OTKPBITUH POCCHUHUCKOM W  MHUPOBOH

MaTE€MaTU4YeCKON HayKH
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HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
EI'S 10 MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

1
1.1

Ypcna v BEIUMCIICHUS
HaTypaJ'IBHBIC H 1eJIbIC YucCia. HpI/IBHaKI/I JCIINMOCTH LICJIbIX YHUCEII

Panmonanehbie uncna. OOBIKHOBEHHBICE W JACCATHYHBIC APOOH, IPOIEHTHI,

h2 OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernueckuit KOpEHb HaTypaJIbHOU CTEIICHU. Hencreus c
' apu(pMeTUYECKUMH KOPHAMHU HATypaJIbHOU CTETEHN
L4 Crenenp ¢ nenbiM mnokasareneM. CrTeneHb ¢ palUMOHAIBHBIM IIOKA3aTEJIEM.
' CaoiicTBa cTeneHu
15 CuHyC, KOCMHYC M TaHITE€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHI€HC YNCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecaTHUHbIE U HATYpPAIbHBIC JTOTapH(PMBI
JleiicTBUTENbHBIC YHUCTA. APUPMETHYCCKHE OIEPAMA C JICHCTBUTCIBHBIMHU
1.7 yuciaamu. IlpuOnukEHHbIE BBIYUCIEHMS, IpaBUia OKPYIJICHUs, MPUKHIKA U
OIIEHKA PE3yJIbTaTa BbIYUCICHHI
1.8 [IpeoOpazoBanue BeIpaKeHUN
1.9 KomrnekcHele yncia
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 HppanmnonaibHble ypaBHEHUS
23 Tpuronomerpruyeckue ypaBHEHUS
24 IToka3zaTenbHble U JOrapuPMHUUECKUE YPaBHEHHS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppaunoHanbHble HEPABEHCTBA
2.7 [TokazarenbHble U TIOrapupMUUECKIE HEPABEHCTBA
2.8 TpuronomeTpryeckre HEpaBeHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPAaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Martpuna cucTeMbl IMHEWHBIX YpaBHEHHN. ONpeaennTens MaTpULbI
3 OyHKIUH U TpapUKH
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OyHKIMs, crocodsl 3amanus GyHkuuu. I'paduk ¢pyHkuuu. BzaumHo oOpaTHble

> ¢yskuun. YétHele n Heu€éTHble QyHKIMU. [lepuoanueckue pyHkuun
OOnacte ompeneneHuss ¥ MHOXXECTBO 3HadeHUH ¢yHkumu. Hymn ¢yHkuun.
15 [IpomMexXyTKH 3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.
' MaxkcumyMbl 1 MUHUMYMBI (QyHKUIuM. HanGosbliee M HauMeHblIee 3HAYEHUE
(GYyHKINU Ha TPOMEKYTKE
13 CreneHHas (pyHKIMs C HAaTypaJlbHbIM M LieNbIM IOKa3areneM. E€ cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOPHS /1-OW CTETICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKIMH, KX CBOHCTBA U TpaduKH
36 Toukn paspeiBa. AcuMnToThl TpadukoB ¢yHkuuid. CBoiicTBa (YHKIHH,
' HENpepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIE0BATEILHOCTEH
13 Apudmernueckas U reoMmerpuyeckas mnporpeccud. DopMmysa  CIOXHBIX
' IIPOLICHTOB
4 Hauana maTremaTiueckoro aHainsa
4.1 ITpousBonnas ¢pynkuuu. [IpousBoaHbIe 31eMEHTApHBIX (QYHKIIMN
[IpuMeHeHHe NPOU3BOAHOM K HCClIeAOBaHUIO (YHKIMA Ha MOHOTOHHOCTh M
4.2 sKkcTpeMyMbl. HaxoxaeHne HauOonbIIero 1 HaMMEHbUIET0 3HauYeHUs (QyHKIUU
Ha OTpE3Ke
4.3 [lepBooGpasnas. MuTterpain
5 MHoXkecTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u moBepXHOCTH BpallleHUS
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‘ 7.5 ‘ KoopauHaTsl 1 BEKTOPHI
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