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MNOACHUTEJBHASA 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 (opmMupoBaHHS y O0OyYarOmUXCsl 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,
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e (opmupoBaHHe (GyHKIIMOHATBHOU I'PaMOTHOCTH, peeBaHTHOM
FEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS 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.
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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 MHOTOIPAHHHKY; 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
terpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHUIBI.



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.
YMHOKeHHE BEeKTOpa Ha 4ucio. Pa3noxkeHue 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  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HAa TMPOTSHKEHUH BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUH MPAKTHYECKUX 3a/1a4 MATEMAaTUYECKON HAITPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMHPOBAHHOCTHIO DKOJOTHYCCKON KYyJIbTYphl, TMOHUMAHHUEM BIIHSHHSI
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 TIO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl UYeIOBEUYECKOW JESITCIIBHOCTH, ITAaroB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs I[MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTHKH M MaTEeMaTUYECKOHW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYI0 M HCCIEAOBATENIbCKYIO JIEATEIbHOCTh
WHUBUyaJIbHO 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, — 0Oecnewusarom
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
NpOTUBOpeUHss B (pakTax, JaHHBIX, HAOIIOJECHUSIX U YTBEPKICHUSX;
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.

10



Oo0menue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh 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 JTOCTHKEHHS WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
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 TUTOCKOCTEM.

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© TMpUMEHEHHEeM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
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
0TOOHBIX TEJI.

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.

BBITIONHATE  JEUCTBUSA  CIOXEHUS BEKTOPOB, BBIYMTAHMS 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
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh 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.

Pemare 3agaun Ha J0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLIEHUN U
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.

[IpuBOAMTH HpUMEPBl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MpPUPOJE 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
KosanuyecrBo yacos
Ne HaumeHoBaHue pa3/iesioB U TeM dyeKkTpoHHbIE (LM pPOBbLIE)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 10 https://m.edso0.ru/C503R7VIP
I1 .
2 PIAMBIC H TIOCROCTH B HIPOCTPaneTbe . 12 1 https://m.edsoo.ru/ WT7NSO14T
[TapamnenbHOCTh NPSIMBIX U IJIOCKOCTEN
II
3 CPUCTIEYTHPHOCTE HIPAMBIX 1 12 https:/m.edsoo.ru/V6I1 APUCD
IJIOCKOCTEMN
4 Vil MeXAy NPSIMBIMU U TIOCKOCTSIMU 10 1 https://m.edsoo.ru/R3EMETBTQ
5 MHororpaHHuku 11 1 https://m.edsoo.ru/XPWIOUSFB2
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1 https://m.edsoo.ru/010FX2SJB
7 IloBTOpEHME: CEUEHHUS, PACCTOSIHUSA U YTIIbI 1 https://m.edsoo.ru/LIAAMHO3D
OBIIEE KOJIMYECTBO YACOB 10 68 5 0

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

11 KJIACC

HaumeHoBaHue pa3iesioB  TeM

KoaunuyecTBO 4acosB

JuaexkTpoHHbIe (HU(POBHIE)

Ne i/m Konrpoubnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
Tena BpameHus 12 https://m.edsoo.ru/HYOWQLSKQ
OO0BEMBI TET 5 1 https://m.eds00.ru/B9ORVIYC9
B
CITOPEL 1 KOOP/UIHATEL B 10 1 https://m.edsoo.ru/ANCLAGOMF
MIPOCTPAHCTBE
[ToBTOpeHME, 0000MIIECHNE,
. 7 1 https://m.edsoo.ru/DORV3P725
CUCTEeMaTH3alusl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 14 3 0

I[TPOTPAMME
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https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KosanyecrBo yacos DJ1eKTpoHHbIe HU(POBBIE
Bceero 00pa3oBaTelbHbIE pecypebl

Ne i/ Tema ypoka

OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsimMasi, I0CKOCTh, IPOCTPAHCTBO.
1 [IpaBuna n300paxxeHUs: HA PUCYHKAX: 1 https://m.edsoo.ru/D3VCJ7UN4

M300paKeHUs IJIOCKOCTEH, MapaiebHbIX
IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

TlousThs: nepecekaromuecs MIOCKOCTH,
p = 1 https://m.edsoo.ru/NR6VIYCGK

NnepeceKkarommecsa npamasi 1 rmiIoCKOCTb

[TonsTus: MNepeceKkaromuecs mI0CKOCTH,
nepecekaromuecs npsamas 1 rmiIoCKOCTb

1 https://m.edsoo.ru/O6RNDFAMO

3HAKOMCTBO C MHOTOI'paHHUKAMH,

4 n300pa’keHre MHOTOIPaHHUKOB Ha 1 https://m.edsoo.ru/KMUQPILLO
pPUCYHKaX, Ha IIPOCKLIMOHHBIX YePTEkKaAX

Hauanpubie cBeienus o ky0e u mupamuze,
5 uxX pa3BEPTKU U Mojenu. CeueHus 1 https://m.edsoo.ru/FPW2JNHCZ

MHOI'OI'paHHUKOB

HavanbsHble cBefieHUs 0 KyOe U MupaMu/ie,
6 WX pa3BEPTKU U Mozienu. CedeHus 1 https://m.edsoo.ru/IMQ3AJ3S5

MHOTI'OI'paHHUKOB

[TonsiTHE 006 aKCHOMAaTHYECKOM TTOCTPOCHUU
7 CTEPEOMETPUH: aKCUOMBI CTEPEOMETPUH U 1 https://m.edsoo.ru/SLMI7R3BL

CIICACTBHUA U3 HUX

[TonsiTHE 00 aKCHOMAaTUYECKOM TOCTPOCHUU
1 https://m.edsoo.ru/DUKAX7QF1

CTCPCOMCTPHUUN: AKCUOMBI CTCPCOMCTPUU U
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https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1

CIICACTBHUA U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM IMOCTPOCHUU

9 CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/YPKSSMLIJL
CJIEICTBUS U3 HUX
[TonsiTre 06 akCMOMATHYECKOM MOCTPOSHUU
10 CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/I3A98J679
CJIE/ICTBUS U3 HUX
B3aumnoe pacnoioxkeHue NpsiMbIX B
11 MIPOCTPAHCTBE: NIEPECEKAIOIINECS, https://m.edsoo.ru/ITUIWSKRS5Q
napajuieJbHble U CKPEIIUBAIOLIUECS TPSMBbIE
[TapamienbHOCTE NPAMBIX U IIJIOCKOCTEN B
12 IIPOCTPAHCTBE: MapaJuIe/IbHbIC npm\fme B hitps:/m.cdsoo./CSOVLOLHG
MIPOCTPAHCTBE; MAPAJUIEIHOCTh TPEX
MPSIMBIX
[TapamienbsHOCTE NPAMBIX U IIJIOCKOCTEN B
13 npoctpancTie: [lapamienbHOCTh PSMON U https://m.edsoo.ru/PO5J6D23U
IIJIOCKOCTH
14 VYTIuIBl ¢ COHANPABICHHBIMUA CTOPOHAMHU https://m.edsoo.ru/LLJAVHVBW
15 Yron mexay npsiMbIMU B IPOCTPAHCTBE https://m.edsoo.rw/KGJIMEOEUK
16 VYrois Mexay NpsIMbIMU B TPOCTPAHCTBE https://m.edsoo.ru/24LVWHI9V8
7 Deemeriocns mrookoerel hitps/im.edsoo.n/ BUSTOIHZT
18 CBolicTBa mapauieNbHbIX MIIOCKOCTEN https://m.edsoo.ru/0KQQK2ABA
[Ipocrteiinme npocTpaHCTBEHHBIE (GUTYPHI
19 HAa TIOCKOCTHU: TETPadp, KyO, https://m.edsoo.ru/MRT13XP79
napajuieaeumnes
20 [TocTpoenue ceuenuit https://m.edsoo.ru/DI3AX05J8

19



https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8

21

IToctpoenue ceuenuit

https://m.edsoo0.ru/20GC3ZP9P

Kontponbnas padota mo teme "[Ipsmbie u

22 IJIOCKOCTH B ITPOCTPAHCTBE. https://m.edsoo.ru/BI4O5QJEB
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN"
[leprieHAMKYISAPHOCTH MPAMOUN U

23 TUIOCKOCTH: TIEPIIEHUKYJISIPHBIE IPSIMBIE B https://m.edsoo.ru/RN45YBOSR
MIPOCTPaHCTBE
[Ipsambie mapaiienbHbIe U

24 https://m.edsoo.ru/32MXRZDDL
NEePHEHANKYISIPHBIE K ITTIOCKOCTH
IIpsiMble napauienLHBIE U

25 p P https://m.edso0.ru/JPUOTOI3N
MEPIECHANKYISPHBIE K INIOCKOCTH
IIpu3Hak neprneHIuKyIIPHOCTH IPSIMON U

26 p PHCHIIKY AP p https://m.edsoo.ru/DC41W6K 14
MJIOCKOCTH
IIpusHak nepneHIuKyJIIPHOCTH IPSIMOUA U

27 P PHCHKY P P https://m.edsoo.ru/HD3D63S5P
MJIOCKOCTH
Teopema o npsIMON EPIEHTUKYIIIPHON

28 p P PHCHIMIY AP https://m.edsoo.ru/YOIQSMOH1
IUIOCKOCTH
Teopema o npsIMol NIEpHECHIUKYIIPHON

29 p p PHCHIIY AP https://m.edso0o.ru/8§ 1IRSKU5R]J
MJIOCKOCTH
Teopema o IpsIMON IEPHIEHTUKYIIPHON

30 P P PHCHAMKYIAD https://m.edsoo.ru/HFKNPKZ7T
IJIOCKOCTH
[leprieHAMKYTSIp ¥ HAKJIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 TITOCKOCTH, PACCTOSTHUE OT https://m.eds00.ru/638GKWY7V
PSIMOM 10 TIJIOCKOCTH
[lepnieHauKynsip 1 HAKJIOHHBIE: PACCTOSIHUE

32 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT https://m.edsoo.ru/AD6RCACRA

MPSMOM 10 TIIIOCKOCTH
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https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA

[lepnienquKymnsip U HAKJIOHHBIE: PACCTOSIHUE

33 OT TOYKHU J0 IUIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/VLLIQ7HXC
PsIMOM 10 IIJIOCKOCTH
[IepnieHAUKYIISIp ¥ HAKIIOHHBIE: PACCTOSHUE

34 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT https://m.edsoo.ru/6PSBVV34R
IIPSIMOM 10 IIJIOCKOCTH

35 VYriibl B IPOCTPAHCTBE: YIOJl MEXAY MPAMOI hitps://m.edsoo.r/PSFIXUALT
U IJIOCKOCTBIO

36 JlByrpatHELit yroil, IHEHIbI yrox https://m.edsoo.ru/6R4A0EOMD
JIBYI'PaHHOI'O yTIiia

37 JlByrpatHELit yroi, THEHHbIi yrox https://m.edsoo.ru/MLOZZYZC7
JIBYI'PAHHOI'O yTJla
IlepneHAUKYISAPHOCTD IIJIOCKOCTEMN:

38 IIPU3HAK [EPIECHAUKYIIAPHOCTH IBYX https://m.edsoo.ru/YRQDSMI9NH
IIJIOCKOCTEMN
IlepneHAUKYISAPHOCTD MIJIOCKOCTEMN:

39 MIPU3HAK HEPHEHAUKYIIAPHOCTH IBYX https://m.edsoo.ru/DY2AF84T2
IIJIOCKOCTEMN
[IepnieHAMKYIAPHOCTH INIOCKOCTEN:

40 [PU3HAK HEPHEHAUKYIIAPHOCTH IBYX https://m.edsoo.ru/TS8OAINH2
IIJIOCKOCTEMN

41 Teopema o0 TpEX nmepHeHIUKYJISIpax https://m.edsoo.ru/OWSLZ1RVZ

42 TeopeMa o TpEX NEepHEeHAUKYISIPAx https://m.edsoo.ru/OP44KES54N

43 Teopema o0 TpEX nmepHeHIUKYJISIpax https://m.eds00.ru/OWGE1WDV3
KonTponbHas pabora no Temam

44 1epCHANKYIAPHOCTE IPAMBIX 1 https://m.edsoo.ru/VOXABPOPB

Al

mIockocTe" u "YTiabsl MeXAy NPSIMBIMU U
IJI0CKOCTSIMU"
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https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB

45

[TonaTue MHOTOrpaHHUKA, OCHOBHBIE
3JIEMEHThl MHOTOT'PaHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKU; Pa3BEPTKA
MHOTOTpaHHHKA

https://m.edsoo.ru/L5SFTEZ8QX

46

[Ipu3ma: n-yrosnpHas Ipu3Ma; rpaHu 1
OCHOBAHUS IIPU3MBI; IIpsIMasi U HAaKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS IOBEPXHOCTb
IIPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

48

49

50

51

[Tapamienenunen, TpsIMOYrOJbHBIN
napajJiesIeuIe]] 1 ero CBOMCTBa

IIupamuaa: n-yroiapHas NupaMua, rpaHu U
OCHOBaHME IHPaMUJIbl; OOKOBas U MOJIHAS
[IOBEPXHOCTb IUPAMUBI; IIPABUIIbHASL U
yCeu€HHas nupaMuIa

[TpaBUIbHBIE MHOTOTPAHHUKU: TIOHSATHE
NPaBUIBHOIO MHOTOTPaHHUKA; MPAaBUIIbHAS
IpU3Ma U MpaBUIIbHAs MUPaMU/Ia;
MpaBUJIbHAaA TPCYTOJIbHAA IMUpaMuaa U
IPAaBUIBHBIN TETpasap; KyO
[IpencraBnenue o MpaBUIbHBIX
MHOTOT'paHHHUKAX: OKTadp, NOJACKadIp U
HKOCAdIP.

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMCTPUSA
OTHOCHUTCIIBHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.
OJIEMEHTHI CUMMCTpPUH B ITUpaMUiax,
napajejicnmIic1ax, nmpaBUJIbHbIX
MHOI'OI'paHHHUKaXx

https://m.edsoo.rv/ITCOB1WIO

https://m.edsoo.ru/1TOFX00PA

https://m.edsoo.ru/LWNGFZTWE

https://m.edsoo.ru/06SH02IDD

https://m.edsoo.ru/SWEUC9ENR

52

Brraucnenue 3J1eMEeHTOB MHOT'OT'PpaHHUKOB:

https://m.edsoo.ru/EUP4MN760
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https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760

p€6pa, TuaroHasnu, yribl

[Tnomaas 60KOBOM MOBEPXHOCTH M IOJTHOM
MOBEPXHOCTHU MPSMOU NPU3MBI, ILIOIIA]b

53 . . 1 https://m.eds00.1u/SQY9XSIL6
OCHOBaHUH, TeopeMa 0 OOKOBOA
MOBEPXHOCTHU MIPSIMON TIPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
54 HOBEPXHOCTH [IPABHIILHON mfpaMHHH’ 1 https://m.edsoo.ru/R22FHBG60
Teopema O IIoIAau OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaMUIbI
55 Kowrpossras pabora 1o Teme 1 https://m.edsoo.rw/VHYNJQMQD
"MHuororpaHHuku"
56 [TonsiTre 06 00BEME 1 https://m.edsoo.ru/GM1LC394G
57 O0BEM TUpaMHuIbI 1 https://m.edso00.ru/B307PSWTC
58 O06BEM TUpamMuabI 1 https://m.edsoo.ru/PQZ9ED3YF
59 O0BEM TUpamMuIbI 1 https://m.edsoo.ru/RZ8BITMU9
60 O0BEM TUpaMHuIbI 1 https://m.edsoo0.ru/OHRFO2LCT
61 O06BEM IPU3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 O06BEM npU3MBbI 1 https://m.edsoo.ru/B46EMRRGE
63 O0BEM IpU3MBI 1 https://m.edsoo.ru/FIMQWO6KFT
64 KorrrporsHas pa6"0 Ta 1o Teme "O0EMEI 1 https://m.eds00.ru/23S50I80N
MHOTOTPaHHUKOB
[ToBTOpeHme, 0000IIEHNE CUCTEMATH3 AT
65 3HaHui. [locTtpoeHne ceueHui B 1 https://m.edsoo0.rt/KXTOCIOJG
MHOTOTPaHHHUKE
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITHIS
66 3HaHUW. BeIuKciieHre pacCTOSTHUM: MEXITY 1 https://m.edsoo.ru/HKP6I3JUC

ABYMs TOYKaMH, OT TOYKHU OO HpﬂMOfI, oT
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https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
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https://m.edsoo.ru/HKP6I3JUC

TOYKH OO0 IMIIOCKOCTU, MCIKIAY
CKPCIIUBAOIHUMHUCS ITPAMBIMHA

67

68

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Wrorosas kKoHTpoJbHAS paboTa

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUU. BeIuncieHne yrioB: MExXmy
CKPEITUBAIOIIMMHUCS TPSIMBIMH, MEKTY
IPSIMOM U TNIOCKOCTBIO, IBYTPAaHHBIX YTJIOB,
YTIIOB MEXKIY TUIOCKOCTSIMHU

24

68

https://m.edsoo.ru/KB3EK0A9U

https://m.edsoo.ru/X7CJU5SLO0



https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0

11 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE pecypchl

Cdepa u map: ueHTp, paanyc, AuameTp;
TUTONIA/Ib TTIOBEPXHOCTH CHEPHI
B3aunmHuoe pacrionioxxenue chepbl u
IUIOCKOCTH; KacaTelibHasi TNIOCKOCTh K
cthepe; miomaas chepsl

https://m.edsoo.ru/TW8Z59CHJ

https://m.edsoo.ru/YCMWC4M31

U3o0paxenue cdepsl, mapa Ha MIOCKOCTH.

CeueHnus mapa

https://m.edsoo.ru/QDCFS8UGXE

HI/IJII/IHI[pI/I‘IeCKaﬂ HOBerHOCTB,
00pa3yroIue MHINHIPUIECKOM
HOBerHOCTI/I, OChb HHJIHH}IpI/I‘IGCKOﬁ
[MOBEPXHOCTU

https://m.edsoo.ru/8516BBEO7

I_[I/IJ'II/IHI[pl OCHOBaHHS U OOKOBas

MOBEPXHOCTh, 00pa3yrolas U OCh; IIOLIa1b

OOKOBOH U MOJTHON OBEPXHOCTH

N300pakeHne IMHAPA Ha TIIOCKOCTH.
Pa3Béprka nununapa. CedyeHus HUIMHIpA
(MI0CKOCTHI0, MapaIEIbHOW WIIN
NEePIEeHIUKYISIPHON OCH LIMITUHAPA)
Konnueckast moBepxHOCTh, 00pasyromnue
KOHUYECKON ITOBEPXHOCTH, OCh ¥ BEPIINHA
KOHUYECKON TOBEPXHOCTU

https://m.edsoo.ru/W0JR979V9

https://m.edsoo0.ru/OYMSPW10Z

https://m.edsoo.ru/H64QF3E6R

KoHyc: ocHOBaHME U BEpIINHA,
o0Opa3yroniasi U 0Ch; IIOMAAb OOKOBOM 1
IIOJIHOM ITOBEPXHOCTHU

https://m.edsoo.ru/Q4EUBB6GT
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Yceu€HHBII KOHYC: 00pa3yroIIne U BhICOTA;

9 https://m.eds00.ru/80VNITU20
OCHOBaHUs U OOKOBasi IOBEPXHOCTh
N3ob6pakenne KoHyca Ha IIOCKOCTH.

10 Passeprica komyca. CequHHvKOHyca https://m.edsoo.ru/OPVOCKUYU
(MII0CKOCTHI0, NAapaJIeIbHOM OCHOBAHUIO, U
MJIOCKOCTBI0, IPOXOISIIEH Yepe3 BEPIIUHY)

11 Komburauns Tex Bpauiens 1 https://m.edsoo.ru/4AVHGTY X8F
MHOTOT'PAaHHUKOB
MHororpaHHuK, ONMCaHHBINA OKOJIO chepsl;

12 ctepa, BriMcaHHAss B MHOTOTPAaHHUK HJIH B https://m.edsoo.ru/RMYY1STLP
TEJIO BpALLEHUS

13 HOH"HTI/IG 00 00béMme. OCHOBHBIE CBOWCTBA https://m.edsoo.rw/4ACENHGLOZ
00BEMOB TEN

14 O0BEM IuIMHApa, KOHyCa https://m.edsoo.ru/W8TGN5Z99

15 O06BEéM mapa u miomaas chepsl https://m.eds00.ru/G7AYCMITT
[TonoOHbIe TeNa B MPOCTPAHCTBE.

16 COOTHOIIIEHUS] MEXKTY TUIOIIAISIMU https://m.eds00.1u/4NO4FYUUX
MOBEpXHOCTEH, 00bEMAMHU MTOOOHBIX TEN

17 Kourposbiias pabora no remam "Tena https://m.edsoo.ru/KCOMHISWW
BparieHus" u "O0bembl Ten"

18 BekTop Ha MIIOCKOCTH U B IPOCTPAHCTBE https://m.edsoo.ru/AQ405SB7C

19 ClokeHHe ¥ BBIYMTAaHUE BEKTOPOB https://m.edsoo.ru/PMNHTUK7G

20 YMHOXEHUE BEKTOpa Ha YHUCIIO https://m.edsoo.ru/4H7PLGBI1
Pa3znoxxenne BekTopa 1o Tpém

21 HEKOMIUTaHapHbIM BekTopam. [IpaBuiio https://m.edsoo.ru/NZSOLFWN1
napajuienaenunena

22 Pemenue 3agau, cBA3aHHBIX C IPUMEHEHUEM https://m.edsoo.ru/73F23EPUS5
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https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5

IIpaBUJI IEUCTBUH C BEKTOPaAMH

23

24

KoopauHatHO-BEKTOPHBIN METOJ TIPU
pelLICHUN TEOMETPUUYECKUX 3a]1a4

HpHMOYFOJ'IBHaSI CUCTEMA KOOpAHAT B

npoctpancTBe. KoopanHaTel BeKTOpa.
[Ipocreiimue 3a7a4u B KOOpAUHATAX

https://m.edsoo.ru/BBII39Z7U

https://m.edsoo.ru/X9TSDNSQ3

25

VYron mexny Bektopamu. CKansipHoe
MIPOU3BEIEHUE BEKTOPOB

https://m.edsoo.ru/RPAQMBCDO

26

27

Brruucnenue yrioB Mex 1y IpsIMIMH U
MJIOCKOCTSIMU

KoHTtposbHas padota mo teme "BekTopsl u
KOOPJMHATHI B MPOCTpaHCTBE"

https://m.edsoo.ru/EGRV3NF84

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpenue, o6obIIEHNE 1
cucreMaTu3anus 3HaHui. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBbI Kypca
IUTAaHUMETPHUH

https://m.edsoo.ru/16ASE1ITYU

29

[ToBTOpenue, o6o0IIEHNE U
cucremarusanus 3HaHui. OCHOBHbIE
burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

https://m.edsoo.ru/VEMVY73YE

30

[ToBTOpenme, 0600IIEHNE 1
cucTeMaTu3anys 3HaHuH. 3a1aun
TJIAHUMETPUH ¥ METOJIBI UX PEIICHUSI

https://m.edsoo.ru/UF02M943T

31

[ToBTOpeHnue, 06001IeHNE U
cucTeMaTu3anys 3HaHuH. 3a1aun
IUTAHUMETPHH U METOJIbI UX PEIICHHUS

https://m.edsoo.ru/FG4PJN2IF

32

[ToBTOpeHnue, 0600IIeHNE U
cucreMatTu3anus sgaHui. OCHOBHEIE

https://m.edsoo.ru/ZY6BYLY7W
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https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W

¢burypsl, pakThl, TEOpPEMBI Kypca

CTepeoOMEeTpUHr
33 Hrorosast KoHTpoOJIbHAS paboTa 1 https://m.edso0.ru/VP8CXOC4C
34 Hostopettie, 0bobuietie i 1 https://m.eds00.ru/70QSTDCAP
CHCTeMaTH3aIlUsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
NpoBePSIEMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 0opa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUIMU: TOUKA, IPSAMAs], IJIOCKOCTh
75 [IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEICTBUS U3 HUX MPU PELICHUU
' F€OMETPUYECKUX 3aJ1a4
73 OnepupoBaTh MOHATHSMHU: MAPAUICTBHOCTh W TMEPHEHIUKYISIPHOCTD
' MPSIMBIX U IJIOCKOCTEHN
74 KrnaccudunupoBars B3auMHOE PacIONOXKEHHE MPSIMBIX U ITUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBarh NOHATUSAMU: IBYTPAHHBIA yIOJl, TPaHU JBYI'PAHHOIO YIJIA,
7.5 pedpo IBYrpaHHOTO YIJia, IMHEWHBIA YToJl IBYTPAHHOTO YIJIa, TpajayCHas
Mepa JABYTpaHHOTO yria
76 OnepupoBarh NOHATUSMU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKIBINA
' MHOTOTPaHHUK, AJIEMEHTHl MHOTOTPaHHUKA, TTPaBUIILHBI MHOTOTPAHHUK
e Pacmo3naBaTh OCHOBHBIE BHJIBI MHOTOTPAHHHKOB (MHUpaMuja, MpU3Ma,
. MPSAMOYTOJIBHBIN Napasuiesenune, Kyo)
KnaccudunupoBare  MHOTOTPaHHHMKH, BBIOMpas  OCHOBaHUS s
. Kiaccupukanuu  (BBIMYKIbIE W HEBBINYKIbIE  MHOTOTPAaHHUKH,
' MpaBUJIbHBIE MHOTOTPAaHHUKH, TMpsSAMbIE M  HAKJIOHHBIE TMPU3MBI,
TapajuieJIeTUIIe b))
. OmnepupoBath MOHATHSIMU: ceKymias MIJIOCKOCTb, ceueHue
' MHOT'OTPaHHUKOB
710 OOBSCHATh  TPUHIUIIBI  TOCTPOCHHS  CEUEHWH  MHOTOTPAaHHUKOB,

7.11

HCIIOJIB3YsS METOA CJICIOB

CTpOI/ITL CCUCHUA MHOTOTpAHHHUKOB MCETOAOM CJICAOB, BBIIIOJIHATH

(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYP:
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BUJ] CBEPXY, COOKY, CHU3Y

7.12

Pemrate 3ala4i Ha HAaXOKACHUC ICOMCTPHUYCCKUX BCIWYHH I10 06pa3uaM
WM aJiroputMam, IMMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE MCETOAbI IIpH
peiCcHUKM CTAaHAAPTHBIX MATCMATUUYCCKHUX 3aJa4 Ha BbIYHCIICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOUYKH OO HpHMOﬁ, OT TOYKH OO

INIOCKOCTH, MCKAY CKPCIIMBAOIIIUMHUCA MMPAMBIMHA

7.13

Pemrate 3ala4i Ha HAXOKACHUC ICOMCTPHUYCCKUX BCIWYHH I10 06pa3uaM
WK aJiroputMam, IMMPUMCHASA HW3BECTHBIC AHAJIUTHUYCCKUE MCETOAbI IIpH
PCIICHUHU CTAHAAPTHBIX MATCMATHYCCKUX 3aJa4 Ha BBIYUCIICHHUC YIJIOB
MCXKAY CKPCIIHUBAIOUMIMMUCA IIPAMBIMH, MECKIY HpSIMOfI Hn IINIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, IBYI'PAaHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

Beramcnate 00bEMBI W IUIONIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, nmupamMuaa) ¢ npuMeHeHrueM GopMyIl, BBIYUCISATh COOTHOIICHUS
MEKY IIOUIAAsIMU MTOBEPXHOCTEN, 00bEMamMu 0T00HBIX

MHOI'OI'paHHUKOB

OnepupoBaTh MOHATHSIMH: CUMMETPHSI B IMPOCTPAHCTBE, LEHTP, OCh U

INIOCKOCTh CUMMCETPHHU, ICHTP, OCh U IINIOCKOCTb CUMMCTPHUH (1)I/IprBI

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPIPETHPOBATH HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYpax, MPEICTaBICHHYIO Ha
YepTekKax U pUCYHKax

[IpumensaTh reoMeTpuueckue (akThl A PEIICHUS CTEPEOMETPHUECKUX
3a/a4, MpeIoiaraloliuX HECKOJbKO IIaroB PEIIEeHUs, €CIU YCJIOBUS
IIPUMEHEHMS 3aJJaHbl B IBHOH (popme

HpI/IMeHHTB HpOCTGfIH.IHG nNporpaMMHbBIC CPEACTBA W IJICKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMEI ITPHU PCHICHUU CTCPEOMCTPUICCKUX 3a/1avd

7.19

7.20

[IpuBOIUTE MpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJAE H

JKHU3HH, pACIIO3HABATDH MMPOABJICHUC 3dKOHOB I'COMETPHUHN B UCKYCCTBEC

[IpumeHsTh NOTyUYEHHBIEC 3HAHUS Ha MIPaKTUKE: aHAIU3UPOBATh peasibHbIE
CUTyalluh M MPHUMEHATH HU3YyYEHHBIE IIOHATHS B IIPOLECCE IOMCKA
penieHus MaTE€MaTHYECKH copMyJIMPOBAHHOMN pOoOJIEMBI,
MOJIETMPOBATh pEabHbIE CUTyallMH Ha SI3bIKE T€OMETPUHU, MCCIIEN0BATH
MTOCTPOCHHBIE MOJIEH C UCIOJIb30BAaHUEM TI'€OMETPUYECKUX MOHATUU U
TeopeM, armapara aireopsl, pelmaTh MpaKTUYECKHe 3a7auu, CBI3aHHBIE C

HaXO0XKXIACHUEM I'COMETPHUICCKUX BEINYHNH
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11 KIIACC

Kon IIpoBepsiemble npeAMeTHbIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
00pa30oBaTeILHON MPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh NOHATHIMU: [HJIMHIPUYECKast TOBEPXHOCTh, 00pa3yIoIIne
61 HWIMHJIPUYECKON MOBEPXHOCTH, LMIUHAP, KOHMYECKas MOBEPXHOCTb,
' oOpasyioniye  KOHHYECKOM  TMOBEpPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTH
6.2 Pacnio3naBath Tena BpaiieHus (MUINHAP, KOHYC, cdepa u map)
6.3 OOBSICHATDH CIIOCOOBI ITOJTyUEHUS TEJl BpallleHUs
6.4 KrnaccudunupoBaTs B3aUMHOE pacrioiiokKeHue cepbl U MIIOCKOCTH
OnepupoBaTh TOHSATHAMHU: IIAPOBOW CErMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTA CETMEHTA, LIApOBOIl CJIOW, OCHOBAHUE IIAPOBOTO CIIOS, BBHICOTA
IaPOBOTO CJIOS, IAPOBOW CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOMIAAM TIOBEPXHOCTEH TEN BpalleHHS,
' reOMETPUUYECKUX TeJl C IPUMEHEHHEM (popmyT
OnepupoBaTh TOHATHSIMH: MHOTOTPAaHHHK, BIIMCAHHBIM B cdepy u
6.7 OTMCAHHBII 0KOJIO cdepsl, cdepa, BIUCAHHAS B MHOTOTPAHHUK WX TEJIO
BpaleHus
63 BBIUUCIATE  COOTHOUICHWST MEXIY IUIOIAASMH TIOBEPXHOCTEH W
' 00BbEMaMU MOAOOHBIX TeI
6.9 N3o00paxath uzyyaemble GUTYPBl OT PYKH M C TMPUMEHEHUEM IMPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BBITIONTHATE  (BBIHOCHBIC) TUIOCKHE YEPTEXKU U3 PHUCYHKOB IIPOCTHIX
6.10 00BEMHBIX (UTYp: BHJ CBEpPXYy, COOKY, CHU3Y; CTPOUTH CEUEHMsS Tel
BpaleHus
W3BnekaTh, MHTEPIPETUPOBATh M TPE0oOPa3OBHIBATE HH(OPMAIHIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpPeICTaBICHHYIO Ha
yeprexax U pUCYHKax
[TpumensTh TeoMeTpuuecKkrue (PaKThl Al PEHICHUS] CTEPEOMETPUUECKUX
6.12 3aja4, MPEANoaraiuX HECKOJIBKO IIaroB pEUIeHHs, €CIU YCIOBUS

MIPUMEHEHUS 3a/1aHbI B IBHOU popme
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6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BrmonasaTh [[ef/'ICTBI/ISI CJIOKCHHUSA BCKTOPOB, BBIYWTAHHUA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, O6’b$ICH$ITB, KakKuMH CBOMCTBaMH OHH

o0J1amaroT

6.15

6.16

HpI/IMeHHTb IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

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

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

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

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

6.19

6.20

3a,HaBaTB IIJIOCKOCTb YPABHCHUECM B I[CK&pTOBOﬁ CUCTCMC KOOpAMUHAT

Pemats HpOCTGfII.HHG reOMCTPpHUUYCCKUC 3aJa4ud Ha JIPHUMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemars 3aJadd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHUX OTHONIICHUH H
HaXO0KXACHUC I'COMCTPUUCCKHUX BCIWYHH I10 06pa3uaM HJIN aJIrOpUTMaMm,
IMPUMCHAA HN3BCCTHBIC MCTOBI npu pelICHUA CTaHAAPTHBIX

MAaTEMATUYCCKHUX 3aJa4

6.21

IIpuMeHATh mpoOCTEHIIME NPOrPAMMHBIE CpPEICTBA M DIIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPECOMETPUUCCKHUX 3a/1a4

6.22

IIpuBOAUTE NMpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE U

JKU3HHU, paCllO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[TpuMeHsATH TOJydYeHHbIE 3HAHMUA Ha TpaKTHKE: aHaJIM3UpPOBATh
peasibHble CUTyallUM W TPUMEHSATh H3yuY€HHbIE IOHATHUSA B IpoIecce
MONCKAa pELIeHUs MaTeMaTU4ecKu C(HOpMYJIUPOBAHHON MpoOIEeMBlI,
MOJIEJIMPOBATh pealibHbIE CUTYallUu Ha SI3bIKE T€OMETPUH, MCCIIEI0BATh
IIOCTPOECHHBIE MOJENIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX IMOHATHHI H
TEeopeM, amnmnapara aareopsl, pemaTh NPakTUYeCKUe 3aJaul, CBSI3aHHBIE C

HaXOKIACHUCM I'€COMCTPHUYICCKUX BCIIMYUH
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

7.2

['eomeTpus

OcCHOBHBIE MOHATHS CcTepeoMeTpuu. Touka, HpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[lonatne 00  aKCHOMAaTHYECKOM  IOCTPOCHHUH  CTEPEOMETPHM:  AKCHOMBI

CTCPCOMCTPHUU U CICACTBUSA U3 HUX

B3aumHoe  pacmonokeHHE ~TOpSAMBIX B IPOCTPAHCTBE:  MEpeceKaroImecs,
napajulelbHble M CKpemuBamomuecss npsmele. llapamnensHoCTs nOpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapalljielibHble TMpsiMble B  MPOCTPAHCTBE,
MapauIeNbHOCTh TPEX MPAMBIX, MAPAIIIETBHOCTh MPSIMOM M TUIOCKOCTH. YTJbI C
COHAIPABJICHHBIMH CTOPOHAMH, YroJll MEXAY TMpSMBIMH B IPOCTPAHCTBE.
[TapannenpsHOCTh MIIOCKOCTEN: NapalieNIbHbIE TUIOCKOCTH, CBOMCTBA MapaJuleIbHBIX
wiockocteil. [Ipocteiimue mpocTpaHcTBeHHBbIE (GUTYPBl HAa IIOCKOCTH: TETPadp,

KyO, mapaieNenuIe]], MoOCTPOSHHE CeUCHHH

7.3

[lepnieHAUKYIAPHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJSIPHBIE MPSMBIE B
[IPOCTPAHCTBE, MIPSAMBIE MapAIIJICIIbHBIE U IEPIIEHIUKYIISAPHBIC K INIOCKOCTH, IIPU3HAK
NEPHEHAUKYISIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NMPAMON MEPIEHIUKYISIPHON
IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: YIroll MEXAY MpAMOM M IUIOCKOCTBIO,
JIBYI'PAaHHBIA yTOJI, JMHEHHBIM Yrojg JAByrpaHHoro yria. llepneHaukynsap wu
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU 1O IUIOCKOCTH, PACCTOSHHUE OT IPSAMOM 10
IUIOCKOCTH, MPOEKIMsI PUIypbl Ha MJIOCKOCTh. [lepneHAnKyIsspHOCTh MIIOCKOCTEH:
NPU3HAK  IEPIEHIUKYIAPHOCTH  ABYX  IIOCKOocTel.  Teopema o0  Tpéx

NEePIEHAUKYISIPAX

7.4

IloHsATHE MHOTOrpaHHMKA, OCHOBHBIE DJIEMEHTHl MHOIOTPAHHHKA, BBIIIYKIIBIE H
HEBBIITYKJIbIE MHOTOTPAaHHHKH, pa3BEPTKA MHoOrorpaHHuka. [Ipusma: n-yrospHas
npu3Ma, TPaHU U OCHOBAHHUS MPU3MBI, MpsiMas U HAKJIOHHAas MpHU3MbI, OOKOBas U
MIOJIHASI TOBEPXHOCTH Npu3Mbl. [lapamienenumen, mpsMOYTroiIbHBIA NapajuIeNIeINIe T
u ero csorcrsa. [Iupamuna: n-yrojipHas nupamuia, TpaHd 1 OCHOBaHUE ITHUPAMU/IBI,

OOKOBas M MOJIHAA MMOBEPXHOCTh MHUPaMHUAbI, IMMpaBUJIbHAA U yceqéHHaﬂ nrupamMuaa.
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OneMeHTbl NpuU3Mbl U nOHUpaMuibl. lIpaBUiIbHBIE MHOTOTpaHHUKHU: IIOHSATHE
[IPaBUJIBHOIO MHOIOIPaHHUKA, IIpaBWJIbHAs IIpU3Ma M IPaBWIIbHAs IUPAMHUIA,
IIpaBWIbHAs TPEYroJibHas NMUpaMuaa U NpaBWIbHBIN TeTpasap, KyO. Ilpeacrasnenune
O IpPaBWIBHBIX MHOIOTPaHHMKAX: OKTa’Ip, AOJAEKa’aAp M ukocadapyrue CedeHus

IMPU3MBbI 1 TUPAMUBI

7.5

CummMerpuss B TPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIBHO TOYKH, IPSAMOI,
IUIOCKOCTH. DJIEMEHTBI CUMMETPUU B NMUPAMMIAX, NTApAJUICICIUIECAAX, TPABUIIBHBIX

MHOTI'OIrpaHHHUKax

7.6

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

yceu€nHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMUIbl, TPU3MBI

7.7

[TomoOHbIe Tena B mpocTpancTBe. COOTHOIIEHUS MEX/TY TUIOMIAISIMU TTIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KIIACC

Kon
6

6.1

6.2

IIpoBepsieMblii 371eMeHT COAEPKAHUSA

I'eomerpus

[unuuapuyeckas TOBEPXHOCTh, 00pa3yrolue HUIMHIPUIECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON NOBEpXHOCTH. LlMmuHAp: ocHOBaHUS M OOKOBas IMOBEPXHOCTb,
o0pasyrolias u oCh, MO OOKOBOM U MOJHON MOBEPXHOCTH

Konnueckasi moBepxXHOCTb, 00pa3yrolre KOHMUECKOW MOBEPXHOCTH, OCh U BEpIIMHA
KOHMYECKOW moBepxHOcTH. KOHyC: OCHOBaHME W BepliuHa, oOpasyromas U OCb,

ioniaab OOKOBOM M TOJHOW MOBEPXHOCTH. YCEUYEHHBIN KOHYyC: oOpasylolue u

BbICOTA, OCHOBAHUA U OokoBas IMOBCPXHOCTH

6.3

6.4

6.5

6.6

Cdepa u map: neHtp, paauyc, Juamerp, Maomaab moBepxHocTu cdepnl. B3anmuoe

pacnosnoxkeHue cdepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIoaib

cdepbl

N300pakeHue Tes BpalleHus Ha IMIIOCKOCTH. Pa3BépTka mummHapa u KOHyca

KoMOuHammu Tenm BpalleHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, OMUCAHHBIN

okoJ1o cdepsl, chepa, BMCaHHAST B MHOTOTPAHHHK, WJIH TEJIO BPAIICHUS

[Tonsitue 06 oO0BEMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME

NPSIMOYTOJIPHOTO TapayvieNienumnena u ciuenctBus w3 He€. OO0bEM IuIMHApA,
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KoHyca. O0bEM 1mapa u miomanb chepsl

HOI[O6HBIC TCJ1a B IIPOCTPAHCTBE. CooTHONIECHUS MCXKIY IiomaiasaMn

67 MOBEPXHOCTEH, 00BEMaMK MOAOOHBIX TET
6.8 Ceuenuss nmiuHapa (MapajuiebHO M TMEPIEHIUKYISIPHO OCH), CEUEHHUS KOHYycCa
. (mapanienbHOEe OCHOBAHUIO U MPOXOSAIIEe Yepe3 BEPIUINHY ), CEUCHUS IIapa
Bekrop nHa miockoctu u B mpoctpaHcTBe. ClOXKEHHWE M BBIYMTAHUE BEKTOPOB.
6.9 YMHOXEHHE BeKTOpa Ha uuciio. PaznoxkeHue BekTopa 1o TpéM HEKOMILIaHAPHBIM
' BektopaMm. [IpaBuio mapamnenenumnena. Pemenwe 3amad, CBA3aHHBIX C
MIPUMEHEHHUEM MTPaBWII JHCTBHI ¢ BEKTOpaMHU
[IpsimoyronbHasi cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopamHatbl BekTOpa.
6.10 [Ipocreiimue 3amadyd B KOOpAMHATAX. YToid MeXIy Bekropamu. CkanspHoe

IMPOU3BCACHUC BCKTOPOB. Brrancnenne YIJ10B MCXKAY MPAMBIMU W IIJIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIIEHUHA FEOMETPUUYECKHX 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
TpeOOBaHMS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOI1 00pa30BaTe/IbLHOI MPOrPaMMBbI CPeIHEro 001Iero
o0pa3zoBaHus

Bnagenue meromamMuM J0Ka3aTeNbCTB, alrOPUTMaMU pELICHHs 3aady;
yMeHue (GopMysIMpoBaTh W ONEPUPOBATH MOHATHSAMH: OIpENeICHuE,
aKcuoma, TEeOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, I0Ka3aTeIbCTBO,
paBHOCHIIbHBIC (DOPMYITMPOBKH; IPUMEHSTH UX; YMEHHE (hOPMYITHUPOBAThH
00paTHOE M NPOTUBOIOJIOKHOE YTBEPXKAECHUE, NMPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPBI, HMCIOJIB30BaTh METOJ MAaTE€MaTHUYeCKOW WHIYKLHNH;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKACHUsS IIpU DPELIEHUU 3a1ady,
OLICHUBATh  JIOTMYECKYI0  IIPAaBUJIBHOCTb  PACCY)KICHUW; YMEHHE
OIEpUPOBATH TOHATUSAMU: MHOXECTBO, IOJMHOYKECTBO, ONEpalMy Haj
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
annapar [yl OIIMCaHUs PealbHbIX MPOLECCOB U SBJICHUIN U IIPU PELICHUN
3aa4, B TOM 4HCJIE W3 JPYTUX YYEOHBIX NPEAMETOB, YMEHHE
OIepUpOBATh MOHATUSAMU: Ipad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHWCHIBaTh rpadbl pa3InYHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHAMH: HAaTypaJbHOE YMCIIO, LIEJI0E YHUCIIO,
CTENEHb C IIEJIBIM M0Ka3aTeIeM, KOPeHb HaTypalbHON CTENEHHU, CTETIEHb
C paluOHAJIbHBIM  IIOKA3aTelIeM, CTENEHb C  JICHCTBUTEIBHBIM
nokasareiaeM, JorapupmM 4YHUCIa, CUHYC, KOCHHYC M  TaHIEHC
IPOU3BOJILHOIO YHCJA, OCTATOK IO MOAYNI0, PAalMOHAIBHOE 4YHCIIO,
UppallMOHAIbHOE  4YMCJIO,  MHOXKECTBAa  HATypaJIbHBIX,  LEJbIX,
paloOHaIbHBIX, JEUCTBUTENbHBIX YHUCET; YMEHHUE HCIIOJIb30BaTh
NPU3HAKU JIeTMMOCTH, HAUMEHBIIMHA OOIIMil AenuTenb M HaHUMEHbIIee
oOuiee kpaTHoe, alropuT™M EBKiIMJa npu pemeHnn 3ajay; 3HAaKOMCTBO C
pa3IMYHBIMM  MO3ULUOHHBIMM  CHUCTEMAMM  CUUCJIECHMS;  yYMEHHE
BBITMIOJHATh BBIYMCICHUE 3HAYEHWH M MpeoOpa3oBaHUs BBIPAXKEHUU €O
CTENeHs MU M Jiorapupmamu, mpeodpa3oBaHus APOOHO-pAllMOHATIBHBIX

BBIPDAKECHHI; YMEHHE ONEPHUPOBATh MNOHATHSAMU: IOCIEI0BATEIbHOCTD,
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apudmernueckas nporpeccus, reoMeTpruyecKast nporpeccus,
OecKOHEYHO YyObIBaoIlas TreoOMeTpUYecKas [MpOrpeccusi; yMEHHue
3a/1aBaTh MOCJIEI0OBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEHHE ONEpUpOBaTh MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMITJIEKCHBIEC YHCIIA, MOJIYJIb U aPTYMEHT KOMILJIEKCHOTO
yucna, ¢opMa 3alUCH  KOMIUIEKCHBIX uucen (reoMeTpuyeckas,
TPUTOHOMETpPHYECKass W  anreOpawueckas); yMeTh IPOU3BOIUTH
apumeTnyecKkue ACUCTBHUS C KOMIUIEKCHBIMU YHCIaMH; MPUBOAUTH
NpUMEphl  UCIOJIb30BAHMS  KOMIUIEKCHBIX  YHCEN;  ONEpPUpPOBATH
MOHATUSMU: Marpuma 2X2 u  3X3, onpeaenuTesb  MaTPHIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU. PALMOHAIBHBIC, HPPAHOHAIBHEIC,
MIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI;, YMCHHC OIICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCUJIIBHOCTb
ypaBHeHHﬁ, HCpPaBCHCTB MW CUCTEM; YMCHUC pPCIIAaTb YPABHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HCPABCHCTBA MW CHCTCMbI C II1apaMETpOM; IPHUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMBbI JIA PCIICHHUA MATCMATHYCCKUX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKUUS, UYETHOCTh (DYHKIHH,
NePUOANYHOCTh (YHKIUH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTH
¢GyHKIMH, KCTpeMyM (GYHKIMH, HauOoJbIlllee M HAUMEHbIlIee 3HAYEHUS
(GYHKIIMM Ha MPOMEXYTKE, HETpepbIBHAsL (PYHKIIMSI, aCUMIITOTHI rpaduka
¢dbyHKIMH, TIepBas U BTOpasi NpOM3BOJHAS (YHKINHU, T€OMETPUYECKUNA U
¢u3nyecKkuil CMBICII TPOU3BOAHOM, MEpBOOOpa3Has, OIpeneIEHHbIN
UHTETpajl; yMEHHE HaXOJIUTh ACUMMTOTHI Ipaduka (QyHKIUH; yMEHHE
BBIUMCISATh IPOU3BOJHBIE CYMMBI, IPOM3BENEHHUS, YacTHOIO U
KOMITO3ULIUN (YHKLUH, HaXOAUTh ypaBHEHHE KacaTeJbHOM K Tpaduky
GYHKIUM; YMEHHME HaxXOJIUTh IMPOU3BOJIHBIE 3JEMEHTApHBIX (YHKIUM;
YMEHHE HCMOJb30BaTh MPOU3BOJHYIO s HCCIENOBaHMUA (PYHKLUH,
HaXOAUTh HauOOJIbIINE M HAaUMEHbIIHWE 3HaueHus (PyHKUWH; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJb30BaHMEM arlapaTa MaTeMaTHUeCKOro

aHaji3a, MNOPUMCHATb IMPOWU3BOJHYIO [JIA HAXO0XICHHA HAWITYydlICro
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pelieHuss B MPUKIAIHBIX, B TOM YHUCIE COLMAIbHO-3KOHOMUYECKUX U
($U3MYECKUX 3a7a4yax; HaXOJAUTh TUIOMIAJAN U O0BEMBI (PUTY C TTOMOIIBIO
WHTErpajia; IPUBOJAUTH MPUMEPHl MAaTEMATHYECKOIO MOJECTUPOBAHUS C

noMouibio AuddepeHunanbHbIX ypaBHEHUN

VYMeHue onepupoBaTh MOHATHAMU: rpaduk (QyHKUUM, oOpaTHas
(byHKUMSA, KOMIO3UIMSA (QYHKUWH, TUHeWHas (YHKIWSA, KBaJpaTHUHAS
byHKIMS, parmoHaIbHAs byHKIMS, CTEeTeHHas dbyHKIHA,
TpUTOHOMETpHUUYECKHe  (yHKIUH, O0OpaTHble TPUTOHOMETPUYECKHE
GyHKUMH, @OKa3aTedbHas M Jorapudmuyeckas QYHKLUUH; YyMEHHE
CTpOUTH TpadUKU HM3YYCHHBIX (YHKIMH, BBIOIHATH IMPeoOpa3zoBaHUs
rpaguKoB (YHKUUH, UCIIOJIB30BaTh T'papUKH 151 U3yUSHUsI IPOLIECCOB U
3aBUCUMOCTEH, MPU pEIICHUH 3a7ad U3 APYTUX YYEOHBIX MPEIMETOB U
3ajjay U3 peajibHOM JKU3HU; BbIpaXaTb (OpMyIaMu 3aBUCUMOCTH MEXTY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOMCTBa W rTpadukm QyHKOMA uis
pelleHNs] ypaBHEHHUM, HEPaBeHCTB U 3a/1au ¢ IapamMeTpaMu; U300pakaThb
Ha KOOpDAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHHI,

HCPABCHCTB U UX CUCTEM

VYMeHue pemiath TEKCTOBBbIE 33/a4M pa3HbIX TUMOB (B TOM 4YHCIE Ha
IPOLIEHTHI, JOJIM U YacTH, Ha JABM)KEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 337a4i U3 00JacTU YIPABJICHUS JIMUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABIIATH BBIPAKEHUS, YpaBHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI II0 YCIOBHUIO 3aJa4M, MCCIIEJ0BaThb IOJIYYEHHOE PELICHUE H
OLICHMBaTh MPaBIONOAOOHOCTh pPE3yJIbTaTOB; YMEHHE MOJAEIUPOBAThH
pealbHBIE CUTyallUM Ha S3bIKE MATEMATUKH; COCTABJIATH BBIPAKEHHS,
YpPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl [0 YCJIOBHMIO 33J1a4H,
UCCIEN0BATh IIOCTPOEHHBIE MOJCIHM C UCIOJIB30BaHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PEe3yIbTaT

YMeHue onepupoBath MOHATHIME: cpeiHee apudmeTnyeckoe, MeAnaHa,
HauOosblllee W  HaUMEHblllee 3HA4YeHMs, pa3Max, JUclepcus,
CTaHJapTHOE OTKJIOHEHHE YHCIOBOrO HaboOpa; yMEHHE W3BIIEKATh,
MHTEPIPETUPOBATh MH(GOpPMAIMIO, TMPEACTaBIEHHYI0 B TaOiuIax, Ha
quarpammax, rpaukax, OTpaskarollyro CBOMCTBA peallbHBIX MPOLIECCOB U
SBJIGHUH; MPEACTaBIATh NH(OOPMALIHIO C TOMOUIbIO TAOJIUI U IUarpaMM;
HCCIIEI0OBATh CTaTUCTUYECKHE JaHHBIE, B TOM YHUCJIE C MPUMEHEHUEM

rpaguyeckux MeTOJOB M  JJIGKTPOHHBIX  CPEICTB; TIpapuuecKu
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uccjacaoBarb COBMCECTHBIC H8.6JHOI[€HI/I$I C I[IOMOHIbIO  JUarpaMm

paccerBaHMs U JIMHEUHOU perpeccuu

YMeHue onepupoBaTh MOHATHAMU: CIyYalHBIA OMNBIT M CIydailHOE
COOBITHE, BEPOSITHOCTh CIIYYalHOTO COOBITHS; YMEHHE BBIYUCIIATH
BEPOATHOCTh C HCIHOJb30BaHUEM TIpaUUYECKUX METOJO0B; IPUMEHATH
(GOpMYIIBI CIIO)KEHHUSI W YMHOXKEHHUS BEPOSITHOCTEH, (OpMyIy MOTHON
BEpOSATHOCTH, hopmyny bepHyiu, komOUHATOpHBIE (GaKThl U (GOPMYJIBI;
OIICHUBATh BEPOSTHOCTH pEaTbHBIX COOBITHH; yMEHHE OIEepUPOBATH
MNOHATUSIMM:  Cy4yailHash BEJIUYMHA, paCIpelle]ieHue BepOATHOCTEH,
MaTEeMAaTHYECKOE OXKUIAHHWE, IUCIEPCHS M CTAHJAPTHOE OTKIOHCHHE
ClIy4ailHONH BeNWYHMHBI, (YHKUUKM paCHOpElesieHUsT U  IJIOTHOCTH
PaBHOMEpPHOTO, TMOKA3aTeIbHOTO W HOPMAJIBHOTO pPacCHpelesCHHIA;
yMEHHE UCMOJb30BaTh CBOMCTBAa M3YyYEHHBIX paclpeieNieHud Jis
peIIeHus 3aJa4;, 3HAKOMCTBO C TIOHATHUSMH: 3aKOH OOJBIIMX YHCEN,
METOJIbI BBIOOPOYHBIX HCCJEIOBAHUM; YMEHUE MPUBOAUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJIBIINX YHCENT B MPUPOJHBIX W OOIIECTBEHHBIX
SBIICHUSX; YMEHHE ONEPUPOBAThH MOHATUSMU: COYETaHUE, IEPECTAHOBKA,
YHUCII0O COYCTAaHWH, YHCIO TEpecTaHOBOK;, OwmHOM HploTOHA; ymeHHe
MPUMEHSTh KOMOMHATOPHBIE (DaKTHI M PACCY>KICHUS AJISl PELICHUS 3a/a4;
OIICHHBATH BEPOSTHOCTH peaTbHBIX COOBITHIA; COCTaBJISTh

BCPOATHOCTHYIO MOACIIb U UHTCPIIPETUPOBATDH HOJ'Iy‘lCHHBIfI pe3yiibTar

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKa, NpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BEIMYMHA YyIja, IUIOCKUH Yroi,
JBYTPaHHBIA YTroJ, TPEXTPAHHBIM yToJ, CKpPEIIMBAIOLIUECS IMpsMBbIE,
NapajuIeIbHOCTh U MEPHEHIUKYIISIPHOCTDh MPSAMBIX U IUIOCKOCTEH, yroi
MEXNy NPSMBIMH, YTOJI MEXAY IpPSIMOH U IUIOCKOCTBIO, YIOJ MEXAY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMU, PACCTOSTHUE MEXY IUIOCKOCTSMH; YMEHHME MCIIOIb30BaTh IIpU
pelIeHnn 3a]a4 U3y4yeHHbIe (AaKThl U TEOPEMBbI IUNIAHUMETPUU; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB  OKPYXAlOIEro MHUpA; CTPOUTH
MaTeMaTHYeCKUe MOJENH C IOMOIIBI0 T€OMETPUUECKUX TMOHATUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aa9YN

YMeHue onepupoBaTh MOHATUSMH: ILIOMAAL GUTYpPBI, 00BEM (QUTYDHI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHHMK, CEYEHHME MHOIOIDAaHHUKA,

Ky0, mapajuienenunen, Mnpu3Ma, OUpaMuaa, (urypa U MOBEPXHOCTH
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BpallleHus, UIUHAP, KOHYC, Imap, cdepa, IIomans cdepsl, IUIONaIb
MOBEPXHOCTU MUPAMUJBI, TMPU3MBIL, KOHYyca, IWIMHAPA, 00BEM Kyoa,
IPSIMOYTOJIBHOTO MapajljiesienuIeaa, MUpaMuabl, NpU3Mbl, LWIMHIpA,
KOHYCa, I11apa, pa3BEPTKAa MOBEPXHOCTH, CEUCHUsS KOHYCAa M LIWIMHIpA,
NapajuleJIbHblE OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicsi cdepbl, LUIUHAPA, KOHYCa; YMEHHE CTPOMUTH CEYEHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPBI U MMOBEPXHOCTU
BpalICHUs, UX CEUCHHUS], B TOM YUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE TPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYP, CAMOCTOSATEIBHO
dbopMyIIMpOBaTh OMpEENICHUs U3ydaeMbIX (DUTYp, BBIABUTATh TUIOTE3bI
O CBOHMCTBax W MpH3HAKaX IreOMETPHUYECKUX (Uryp, 000CHOBBIBATH WU
OMpoBEpraTh HX; yMEHHE MPOBOAUTH Kiaccuukamuioo Quryp mo
Pa3NWYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC

IMOCTPOCHUA

YMeHue onepupoBaTh MOHSTUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CHMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHue TMOn00US, MOMOOHBIE QUIYpPBI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIE B MPUPOJE,
UCKYCCTBE, apXUTEKTYype; HUCIIOJIB30BaTh TI'COMETPUYCCKHE OTHOIICHHS
IpH PEIICHUU 3a7ad4; HaXOIUTh TEOMETPUYCCKHE BEIUYHMHBI (IIHHA,
yroi, Mmiomanas, o0bEM) THpU pelleHHH 3aJad M3 JPYruX Y4eOHBIX
MIPEIMETOB M U3 PEATbHOMN JKU3HH; YMEHUE BBIYUCIATH TCOMETPHUCCKUE
BEJIMYMHBI (IJIMHA, YroJd, IUIOMIab, OO0BEM, IUIOMIA/b MOBEPXHOCTH),
UCTIONIB3Ysl HM3y4YeHHBIC (DOPMYJIBI M METOJBI, B TOM YHCJE: TUIOIIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCa, IIWIMHIPA, TUIOMAAb Cepsl;
00BEM Ky0Oa, TPSIMOYTOJIBHOTO MapaijiesienuIea, MUPaMUIbl, PU3MEI,
WIMHApPA, KOHYyca, Iapa; yMEHHUE HaxOIHWTh OTHOIIEHHE OO0BEMOB

1oJI00HBIX Uryp

12

VYmenune ONCpHUPOBATH NOHATUAMU: MIPAMOYTOJIbHAA CUCTEMAa KOOPJAUHAT,
BEKTOp, KOOPJIWHATHI TOYKU, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpAa HAa YHCIIO, Pa3oKEeHHE BEKTOpa 1o Oasucy,
CKaJIIPHOE TIPOM3BEICHUE, BEKTOPHOE IPOU3BEACHUE, YTOJI MEXIY
BCKTOpaMH; YMCHHE HCII0JIb30BaTh BeKTOpHI)II\/’I u KOOp)IPIHaTHBIﬁ METO
JUIS pEIICHWsl TEOMETPUYCCKMX 3a7ad W 3a7ad JAPYruX y4eOHbBIX

IIPEAMETOB
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YMmenue BbIOMpaTh MOIXOASIIMN METOX Ui pELIeHHUS 3a/lauu;
IIOHVMMAHHWE 3HAYMMOCTM MAaTEMaTHMKM B W3YYCHHHU IPUPOIJHBIX U
OOIIECTBEHHBIX MPOLECCOB M  SBICHHWI; YMEHHE pPAaCIO3HABATh
IIPOSIBJICHUE 3aKOHOB MAaTeMaTUKM B HMCKYCCTBE, YMEHHME IPUBOAMTH
IIPUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCUHCKOM H  MHUPOBOU

MaTeMaTHYeCKOM HayKH
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INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koa

1 Uuncna 1 BEIUUCICHUS

1.1 Harypanbsuble 1 nenbie yucina. [Ipu3Haku 1eIMMOCTH LEIbIX YnCcel

1o Panmonaneupie  uncina. OOBIKHOBEHHBIE U JCCSITHYHBIC JIPOOH, TIPOIEHTHI,
' OCCKOHEYHBIC MTEPUONUECKHUE TPOOH

13 Apudmerndeckuii KOpeHb HaTypajdbHOHW cTremneHH. JlelicTBus ¢ apudmeTHIecKuMu
' KOPHSIMU HaTypaJIbHON CTENIEHU

L4 Crenens ¢ 1enbIM 1okazatesneMm. CTeneHb ¢ palMoHaIbHBIM Moka3areneM. CBOMCTBa
' CTENEHU

s CuHyC, KOCMHYC W TaHI€HC YHUCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHI€HC YMCIOBOTO apryMEHTa

1.6 Jlorapudwm gucina. JlecaTHaHbIC M HATYPATBHBIC JIOTApU(HMBI

HevictButenbHble  yucia. ApupMETHYECKHE OINepalud C JCHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYUCICHUS, IPaBUIa OKPYTJICHUS, IPUKUIKA U OI[CHKA
pe3yJibTaTa BBIYMCIICHUM

1.8 [TpeoOpazoBaHue BbIpaKEHHIA

1.9 KommniekcHble uncia
2 YpaBHEHHUs 1 HEpAaBEHCTBA

2.1 [{enbie 1 IPOOHO-paLIMOHANBHBIE YPAaBHEHHS

2.2 HppauroHanbHble YpaBHEHUS

2.3 Tpuronomerpuieckue ypaBHEHHS

24 [TokazarenbHble U TorapupMUUYECKUe ypaBHEHHS

2.5 Ienbie u 1poOHO-paIIOHATIEHBIE HEPABEHCTBA

2.6 HppanroHanbHbIe HEPABEHCTBA

2.7 [ToxazarenbHble U ToTapuPMUUECKHE HEPABEHCTBA

2.8 TpuroHomeTprdecKkue HEPABEHCTBA

2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHUM U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu

43




2.11

Matpuna cuctemsl IMHEWHBIX ypaBHEHUN. ONpeennTenb MaTpULIbl

3 QyHKUIUHU U TpadUKu
31 Oynkuus, crnocoObl 3amanus (yHkouu. I'padpuk ¢ynkumu. Bzanmuo oOpaTHBIE
' ¢yskuuu. YétHele n HeuéTHble GyHKuMU. [lepuoauueckue GpyHKIuM
OOnacte ompesnenaeHUs W MHOXKECTBO 3HaueHUM Qynkuuu. Hymum ¢yHkuumm.
32 [IpomMexXyTKM  3HAKOMOCTOSHCTBA.  I[IpOMEXYTKM  MOHOTOHHOCTH  (DyHKIMH.
' Makcumymbl ¥ MHUHUMYMBI (GyHKuuu. HauOosnblnee M HauMmeHblllee 3HAYEHUE
(GYHKIHU Ha TPOMEKYTKE
33 Crenennass (yHKIMS C HaTypaJdbHbIM W IeNbIM TokazaTtenem. EE cBoiictBa u
' rpaduk. CBoiicTBa U TpadUK KOPHS 1-0l CTEIEHU
34 Tpuronomerpudeckue QyHKINU, X CBOHCTBA U TpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
16 Touku paspbiBa. AcuMnToTel TpadukoB ¢yHkuuid. CBoicTBa  (YHKIHH,
' HENpEepPbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS OCIIEI0BATENILHOCTEH
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccur. @opmyiia CI0XXHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaumsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BogHbIE AIeMEHTAPHBIX (OYHKITHIA
[IpumeHeHne NPOU3BOAHONH K MCCIEIOBAHMIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxosxaeHne HanOosbIIero 1 HaMMEHbIEro 3HaYeHHUs (YHKIHUU Ha
OTpe3Ke
43 [TepBoo6pasnas. UnTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHOXecTBO, orepaiuy Haj MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTuCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIE ¥ TNTOCKOCTH B TPOCTPAHCTBE
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7.3

MHororpasHuKu

7.4

Tena v MOBEPXHOCTH BpaALLEHUS

7.5

Koopaunatsl 1 BEKTOpBI
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

['eomeTpusi. 10-11 knaccel: yueOHUK 111 001IE00pa30BATEIbHBIX YUPEKICHUN:
0a30BbIil 1 npoduibHbINA ypoBHH/JI.C. AtanacsH, B.®. byty3os, C.b. Kagomiie
u ap. /M.: Ilpoceemenue, 2020.

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

1. U3yuenue reometpuu B 10-11 knaccax: Meroa. Pekomennanuu k yue0.: Kx.
st yaurtenst / C.M. Caaxksia, B.®. byty3oB. — M. [IpocBeiiienue

2. I'eometpus. Iunaktuyeckue Mmarepuansl. 10 knace. / b.I'. 3uB — M.:
[IpocBemenne — (MI'Y — mikore).

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

1. https://workprogram.edsoo.ru/work
2. bubmmoteka IIOK https://m.edsoo.ru/
3. bubmmoteka DI1OC uchebnik.permkrai.ru

46


https://workprogram.edsoo.ru/work

47



