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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l['eoMerpusi» 06a30BOTO YpOBHS IS
obyuarommuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1apCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPeOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 0Opa3oBaHUSI.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMU,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOPa3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEIIBHOTO pPAa3BUTHUSA
JUYHOCTH 00YYaroIIMXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUYECKON 3HAYMMOCTBIO METAampeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUYEHUS T€OMETPHH B HAINPABICHWU JIHYHOCTHOTO
pa3BUTHS OO0y4armuxcs, (opMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYeCKOU
I'PaMOTHOCTH, U3yU€HUs JIPYTUX Y4eOHbIX TUCHUIUIMH. Pa3BuTne y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOXKIACHUH T€OMETPHUUECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOrO0 M HACaTbHOTO, XapaKTepe OTpakeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICTMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyalmxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHHs, TaK Kak oOOecrneyrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HaNpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHUHU OOYYarOIIMMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH 1 TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pEIICHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH M OMPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS MpPHU PEIICHWU 3a]ad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX O00NAcCTsIX AESITeTbHOCTH uenoBeka. OpHEHTalMs YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXEHHUS OKPYXKAIOIIero MHpa, YCJIOBHUE YCHEIIHOTO IMO3HAHHS W aKTUBHOTO
npeoOpazoBaHusl  JACUCTBUTENBHOCTH. OmnepuUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4eOHOM M TPYJIOBOM N1E€ATEILHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyaJlbHA
3amada (opmMupoBaHHS y O0OyYarOmUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JAEATEIHLHOCTU 10 MHOTUM HAaIIPABJICHUSIM.

[lens ocBoeHusi mporpaMmbl yueOHoOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyJarommxcss  4epe3  0OCeCledYeHHe  BO3MOXKHOCTH  MPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIE€OMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPO0JKEHUs 00pa30BaHUs
M0 CTIEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE IIpeIHA3HA4YeHA MJIs
OOy4JaronuXxcst CpeAHEH IITKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPy HCHHM
Ha YpOBHE OCHOBHOI'O 00IIero oopa3zoBaHus. TakuM o0pa3zoM, oOydaromiydecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoO TEOMETPHUM € HEOOXOAWMBIC ISl JKU3HU B COBPEMCHHOM
obmiectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh HM3YYUTh T€OMETPHIO Ooee
r1yOOKO, €ciii B JajbHEWIeM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOPECCUOHANTBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI TMPOrpaMMbl  OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIMX  3amad. [IpHOpUTETHBRIMH  3aJa4aMH  OCBOEHHUSA Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax gBisiroTCS:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJIBTYPhI © OCO3HAHUE €€ B3aUMOCBSI3H C OKPY>KAIOIITUM MUPOM;

e (opmMupoBaHuEe TpENCTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MO3BOJISIOMIUX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBIICHHS OKPYKAIOMIEro MUPA,;

e (opmupoBaHme yMeHHs pacro3HaBaTh Ha YEpTEkKax, MOJCISIX U B
pealbHOM MHUPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TIOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHME yMEHHUS OINEPUPOBATH OCHOBHBIMHU TIOHITHSAMH O
MHOTOTPaHHHUKAX M TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE yMEHHUS IPOBOJIWUTH  HECJOKHBIE  JIOKa3aTeIbHBIC
pacCyXIIeHUs B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICPIKAHHUEM;

e pa3BUTHE  HUHTEIUIGKTYaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOydJaronmxcs, IMO3HABAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBaHue (GyHKIIMOHATIBHON I'PaMOTHOCTH, peneBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh MPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallMsIX M TPU WM3YUYEHUU JIPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylIUpoBaTh HX Ha A3BIKE
TEOMETPUHU U CO3AaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar Uil PElIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCSl BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAYalle €ro MU3Yy4YeHHs 3a7a4, pEIIaeMbIX Ha YPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONpeIeIEHHBIM 00pa30oM OpraHr3oBaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIECHUS, CTUMYJIAPYET MPOTEKAHUE MHTYUTHBHBIX IPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO IPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOy OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
yYaIIUXCA B Kypce€ CTEPEOMETPUM IPOBOJMUTCS 3a CYET peuleHus 3a7ad Ha
CO3/laHM€  IPOCTPAHCTBEHHBIX 00pa30oB W  3aJad Ha  OIEpUPOBaHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJISIHOCTh, a OIIEpUpPOBaHME 00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €70 HCXOAHOIO COACPIKAHUS.

OcHoOBHbBIE cozepKaTelibHble TUHUU Kypca «l'eomerpum» B 10—-11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpalieHus,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CpeIHEro 00IIero ooOpa3oBaHus.

Conepxxanue o0Opa30oBaHUs, COOTBETCTBYIOLIEE INPEAMETHBIM pe3yibTaTaM
OCBOCHHUs paboueil MporpaMMmbl, pacOpeAci€HHbIM 10 ToJaM OOydYeHHs,
CTPYKTYPUPOBAHO TakuM o0Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMHU OCYUIECTBIISIIOCH MOCJIEA0BATENIbHO U MOCTYIATEIbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKHX MPEICTaBICHUN OOYydaroUuXcs, pacuiupss U
yriyosisas e€, o0pasyst MpOoYHble MHO>KECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

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



COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpeluBamoluecs mnpsMble. llapainensHOCTh NPSAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; YyTOJ MEXJIy MNpSIMbIMH B MPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: napajyieIbHbIE TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUIockocTel. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajjiesenunea; NoCTPOCHHE CEYEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM U MJIOCKOCTH: NEPNEHAUKYJIISIPHBIE TIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MMApPAJUICIbHBIE W TEPIEHIMKYJSAPHbIE K IJIOCKOCTH,
NPU3HAK NEPNEHAUKYJSIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOK
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMOM U
IJIOCKOCThIO;  ABYTPAHHBIA  yroJ, JIMHEHMHBIM Yroa JBYITPaHHOTO  yria.
[lepneHAMKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIOCKOCTH, PACCTOSHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIrypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TUIOCKOCTEW: TMPU3HAK  NEPHEHAMKYJISIPHOCTH  JBYX
IIOCKOCTEN. TeopeMa 0 TpEX NMEePIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbI MHOTOT'PAHHMKA, BBIMYKJIbIE
Y HEBBINYKJIbIE MHOTOIPAHHUKH; pa3BEPTKAa MHOrorpanHuka. [lpusma: n-yronpHas
NpU3Ma; TPAaHU U OCHOBAHUS NMPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
IOJIHAS MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamuna: n-yronpHas nupamuga, TpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMUIbL; PABUIIbHAS U
yceu€HHas MNHupaMyja. OJNEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIe
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3MaA U
NpaBWIbHAs THpaMUJia; MNpaBUJIbHAS TPEYrojibHas MNHUpaMHUAa W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBienne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIp u ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CummeTpus B MNPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPHUM B NHUpaMUAax, MNapauielienunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Brruncnenre 971€eMEHTOB MHOTOTPAHHUKOB: pEOpa, IUaroHaid, YIJIBL
[Tnomane OOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTH NPSIMOW MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopemMa O OOKOBOM IOBEPXHOCTH MPSIMOU MPU3MBIL.
[Inomans OOKOBOM MOBEPXHOCTHM U TOBEPXHOCTU NPABWIBHOW MNUPAMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MHAPAMU/JIbI, TPU3MBI.

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

11 KIIACC

Tesia Bpalenus

HunuHapuyeckas TTIOBEPXHOCTB, o0Opazytolue HWIHHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIONIaJb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromnue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: ocCHOBaHUE U BepliliiHA, 00Opasyronias
U OCb, IUIOMaJb OOKOBOM U TIOJHOM TMOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3ylollue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IAUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
JI01aab Chephl.

N3o0pakeHue Tel BpallleHHs Ha TJI0CKOCTH. Pa3BépTka UIMHApPA U KOHYCA.

KoMOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTPaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WJIH TEJO
BpallEHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00BEME
NPSIMOYTOJILHOTO Tapajuiesnienunena u ciueacteus u3 He€. OO0bEM MWIMHJpPA,
koHyca. O0BEM mapa u maomasb chepsl.

[Togo6ueie Tena B mpoctpaHcTBe. COOTHOIIEHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJL.

Ceuenusi mwiMHApa (MapaJUieIbHO W TEPHEHIUKYJSPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M TPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUCHUS
miapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. C0KeHNEe U BEIYMTAaHUE BEKTOPOB.
YMHOXKEeHHE BEKTOpa Ha 4ucio. Pa3joxkeHue BeKTopa Mo TpéM HEKOMILIaHAPHBIM
BekTopaMm. IlpaBuno mapamenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IPUMEHCHUEM TMpPaBUJI JEUCTBUU C BeKTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaumnatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YToJ Mex1y BekTopamu. CKalspHOE MPOHU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTEpU3YyIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
poLenyp TpaxIaHCKOTro oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICICTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKECHUS K
IIPOLJIOMY Y HACTOSALIEMY POCCUMCKOW MAaTE€MAaTUKHU, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaX, TEXHOJOTUAX, cdepax

SKOHOMHUKH.
JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMSL:
OCO3HAaHHEM JTyXOBHBIX LHEHHOCTEU POCCHUICKOTO Hapoa;

C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, JATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U JIESTEIbHOCTHIO
y4€HOIr0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYMBOTO OyAYILIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKIKOUYAsl ICTETUKY MAaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1ad4, peleHnH, paccy X IEHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyeckoe BOCIIUTAHKE:

cOPMHPOBAHHOCTBIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MmacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOLLIEHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJisipHas ¢busnueckas aKTUBHOCTb); (u3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUSIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOMS; MHTEPECOM K
pasauuHbIM  chepaM  MPOPECCHOHANIBHON  JEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ MPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeri mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMO00Opa30BaHUI0 Ha TPOTSHKCHWM BCEH J>KM3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMATHICCKOW HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTHMUYECKOW KYJIbTYPbI, NOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpenbl, OCO3HaHHWEM TJOOAIBHOTO XapakTepa OJKOJOTHYECKUX IPoO0IieM;
OpHCHTAIlC Ha NMPUMEHCHHE MAaTEMaTHMYCCKUX 3HAHHWW JJIS PCIICHHs 33jad B
00JIACTH OKDY’KAaIOIIeH Cpelbl, IUIAHUPOBAHUS TOCTYIIKOB W OICHKH WX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYKAFOILEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ¥  OOIICCTBCHHOHW MPAaKTHUKH, [MOHMMAaHHEM
MaTEeMaTHYECKONH HayKH Kak c(epbl UYeTOBEYECKOW MeATEIBbHOCTH, JTaloB e&
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHIU3AIMH; OBJIAJICHUEM S3BIKOM
MaTEeMaTHKd M MaTeMAaTHYSCKON KyJbTypOW KaK CpEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIIECTBJIATH TMPOCKTHYIO U HCCICIOBATEIBCKYIO JEATEIBHOCTD
WHIMBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
O0elicmeusmMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCTEUIMU.

1)  Vnueepcanvuvlie  nosnasamenvuwvle  Oeticmeus, — obecneuusaom
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYECCO8 00OyUarowuxcs (oceoenue
Memo008  NO3HAHUA ~ OKpYJCamwezo  Mupa;  npumeHeHue  J102U4ecKux,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAecTBu:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKUA MAaTEMATUYECKUX
O0OBEKTOB, TOHATUH, OTHONICHWUH MEXAY MOHATUAMH, (OPMYIHUPOBATH
OTIpeICNICHUS]  TOHATHH; YCTAHABIIMBATh CYIICCTBCHHBIA  TPH3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OpMyIHpOBaTE W  MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEILHBIE W OTPUILIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIWCE,
YCIIOBHBIE;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;



npemyiaraTh  KPUTEPUH  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyYMEHTAIIHIO,
NPUBOJUTHh TIPUMEPHI M KOHTPIPUMEPHI; OOOCHOBHIBATH COOCTBEHHBIE
CY’KJICHUS U BBIBOJIBL;

e BBIOMpATh croco0 pemieHus ydeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBHIOMpaTh Hauboiee MOAXOASANMA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eicTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCIEAOBATEILCKUN MHCTPYMEHT MO3HAHUS;
dbopmynupoBaTh BOMPOCH], (UKCUPYIOIIHME MPOTHUBOpEUYUE, MpolIemy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpMHUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBII IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
O0BbEeKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaMHU;

e CaMOCTOSITEILHO (POPMYJIUPOBATH 00OOIIEHUSI U BBIBOJIBI O PE3yIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
MIPETOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BOIIPOC U ISl pEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUIOB M (POPM IIPEICTABIICHHUS,

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, PEJCTABIATh €€ B Pa3IN4HbIX (opMax,
WJUTIOCTPUPOBATH Tparueck;

e OIICHUBATH HaAE&KHOCTD nHbopmaIuu 1o CaMOCTOSITEIIEHO
c(hOpMYTUPOBAHHBIM KPUTCPHSIM.

2)  Vuusepcanvnvie Kommynukamuemuwie Oelicmeus,  obecneuusarom

chopMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCAL.

OO0menne:



BOCIpUHUMATh U (GOPMYyIHUPOBAaTh CYXKICHHSI B COOTBETCTBHUH C
YCJIOBHSIMHU U LIEJIIMA OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7aui, KOMMEHTHPOBATh ITOJYyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHUs 3a7jaBaTh BOIIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJICH, HAIlCIEHHBIC HA TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIEHHUS C CYXICHHUSIMH JIPYTHUX
YYaCTHUKOB JHaiiora, oOHapyXUBaTh pa3IU4yMe€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme popMyIUpOBaTh pa3HOIJIACUsl, CBOU BO3PAXKEHHUS;
OPEJICTaBISATh  pEe3ydbTaTbl  pElIeHMs  3aJayd,  JKCIIEpUMEHTAa,
UCCIICIOBaHMSI,  TMPOEKTa;  CAMOCTOSITENTbHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUHU.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyJIBHON pabOThI MPU pENICHUH YUYeOHBIX 3a/1a4; IPUHUMATH 11EJTh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboTHl, pacrpenensTh BUABI padOT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKHX JIFOJIEH;
y4acTBOBATh B IPYIIOBBIX (popmax paboThl (00CykaeHMs, 0OOMEH MHEHU,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UICHAMHA KOMAaH/IBI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHSI.

Vuueepcanvnuvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranusanus:

COCTaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 perieHUs
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUM ¢ YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMM IIO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca M
pe3yJibTaTa peUICHUsI MAaTEMATUYECKOMN 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MpPU PEUICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILENIU M YCIOBHUSIM, OOBICHITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMas, INTOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUH
reOMETPUYECKUX 3a]1ay.

OmneprpoBaTh MOHATUSMU: MAPAJICIIBHOCTDh U MEPIEHIUKYIAPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudpunupoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMM: JIBYIPAHHBIA yToJ, I'paHW ABYTPAHHOTO YIJIa,
peOpo IBYTpaHHOTO yTIJia; JMHEWHBIM YTroj JABYTPAHHOTO YIJIa; TpalycHas mepa
JIBYTPAHHOTO yTJa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKIbIN
MHOTOTPaHHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacro3naBaTh OCHOBHBIE BHJABI MHOTOTPAHHUKOB (MIMpaMHa; TMPU3MA,
PSIMOYTOJIHBIN NapaJlyIesienumne, Ky0).

KnaccudumnmpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy  (BBITYKIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHW; TMPABUIIbHBIE
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBI, TapajlIeIeUIIE Ibl).

OmneprpoBaTh MOHATHIMHE: CEKYIas MNIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIONB3YS METOJ, CJIEJOB.

CTpouTh ceyeHMs] MHOTOIPAaHHMKOB METOJOM  CJIENOB, BBINOJHATh
(BBIHOCHBIE) TIOCKME YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI
CBEpXyY, COOKY, CHU3Y.

Permars 3aaun Ha HaXOXKJICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE AaHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIECHUE PACCTOSIHUNA MEXAY ABYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKHM JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Permath 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC AaHAJIUTHUYECKHE METONbI TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKHX 3aJad Ha BBIYHMCIECHHUE YIJIOB  MEXIy
CKPEIMBAIOIIMMUCS TPSIMBIMH, MEXIYy MNPAMOM M  IJIOCKOCTBIO, MEXIy
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



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

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IIJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTABICHHYIO Ha YEpTEXKax U
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKThl Il PEUIEHUs] CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOIararoiuX HECKOIBKO IAroB PEIICHHUs, €CIIM yCIOBUS IPUMEHEHUS
3aJjaHbl B IBHOUM (opMe.

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

IIpuBOIUTHE MNpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYYECHHBIE 3HAHMS HA IMPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HW3YYEHHBIE TOHATHS B IPOLECCE IOUCKA PEMICHUS
MaTeMaTUYeCcKd C(HOPMYJIHPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TIEOMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEINU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpeEM, annapara aareOpbl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUYECKNX BEIINYMH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPUYECKas IOBEPXHOCTh, 0OO0pa3syrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHHYECKON OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLEHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

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

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

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy H
ONMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TeJO
BpAIlICHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 0O0bEMaMu
MOTO0HBIX TE.



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

BbInonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUIl CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BpalllCHHUS.

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

OniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB H
YMHOXKEHHSI BEKTOPA Ha YUCI0, OOBACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJIalOT.

[IpuMeHATh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIyJlb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEXIY
BEKTOPaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBaTh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue (akThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraroluX HECKOIBKO IArOB PEMICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKue 3aJayd HAa NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTENbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaX0XXJICHUE FeOMETPUYECKUX BEJIUYHUH [0 00pa3liaM WU allrOpuTMaM, MpUMEHsIs
M3BECTHBIE METO/IbI ITPU PELICHUU CTAHAAPTHBIX MaTEMAaTUYECKUX 3a/a4.

[IpumeHaTs mOpocTedIInEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTE NpUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
’KU3HH, pPACTIO3HABATH MIPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTYyYECHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAIbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE MOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOpMYyIUPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEaAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCICA0BaTh TOCTPOCHHBIE MOJEIH C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHSATHI M TEOpPEM, arnmnapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJICHUEM T€OMETPUUYECKUX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
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Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThbI
pecypchl
b K
1 BBenenue B crepeoMeTpuio 10 uommorexa [0
https://m.edsoo.ru/1c209e37
) [IpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE. 12 1 bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneH MKy IAPHOCTD NPSMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEN https://m.edsoo.ru/1¢209e37
4 VYTIubl MeXAy MPSAMBIMU U IUIOCKOCTSMHU 10 1 bubmmorexa LIOK
https://m.edsoo.ru/1¢209e37
5 MHororpanHuk# 11 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
6 OO6bEMBI MHOTOI'PaHHUKOB 9 1 brbmmorexa [TOK
https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CeyeHUsl, paCCTOSIHUS U YIJIbI 4 1 Bubnmorexa [IOK
P ' P y https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0




11 KJIACC

KoauuecTBO 9acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aejioB U TeM nudpoBLIE
Ne i/m P Konrposbnbie IIpakTHyeckue (upp )
NPOrpamMmbl Bceero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcbl
bu6mmoreka [IOK
1 Tena pamierus 12 https://m.edsoo.ru/1¢209e37
N bubnuorexa [JOK
2 o 5 1
OOBEmb TE https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
10 1
3 BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE hitps-//m.cdsoo.ru/1c209¢37
4 [ToBTOpeHME, 0000IIECHNE, 7 | bu6mmoreka [IOK
cucTeMaTHu3alys 3HaHuH https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
nugposbie
Nen/m | Tema ypoka Kontpoabnsie IlpakTHueckue
Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchl
OcCHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, III0CKOCTb, MPOCTpaHcTBO. [IpaBuia
bu6mmoreka [IOK
M300paKeHHs Ha PUCYHKAX: N300pakeHUs 1
. https://m.edsoo.ru/aecc77cd
MJIOCKOCTEM, MapaiebHbIX MPSMbIX
(OTpE3KOB), cepeAHBI OTPE3Ka
[TonATHs: nepecekaromumecs MI0CKOCTH, | bubnuorexa [JOK
HepeceKaronuecs npssmasi i NI0CKOCThb https://m.edsoo.ru/2d8a9c99
[TonsTHs: nepecekarouecs MIOCKOCTH, | bub6nuorexa [IOK
repeceKarouecsd npsamas U niI0CKoCThb https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOI'PaHHUKAMH,
bu6nmoreka [JOK
n300pa’keHre MHOTOTPaHHUKOB Ha 1
https://m.edsoo.ru/a63959%ed
PHUCYHKax, Ha MPOEKIIMOHHBIX YEPTEKAX
HauanbHble cBefieHns 0 KyOe U mupamu/e,
N bubmuorexa [JOK
uXx pa3BEépTKu U Mozenu. CedeHus 1
https://m.edsoo.ru/b30dff38
MHOTOTPaHHUKOB
HauanpHble cBeieHUS 0 KyOe U mupamu/ie,
N bubmuorexa [JOK
UX pa3BEPTKU U Moaenn. CeueHns 1
https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsiTre 06 akcMOMaTHYECKOM MOCTPOESHUU
bubmuoreka [JOK
CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUHU U 1

CJIICACTBHUA U3 HUX

https://m.edsoo.ru/OccScdfe




IToHsTHE 00 AKCHOMATHYECKOM IMOCTPOCHUU

8 CTEPEOMETPHUHU: AKCHOMBI CTEPEOMETPUHN U bubnmnorera [IOK
p pHH: p P https://m.edsoo.ru/239c8cb4
CIIEICTBUS U3 HUX
[TonsiTe 06 aKCHOMATUYECKOM MOCTPOCHUH
bu6mmoreka [JOK
9 CTEPEOMETPUHU: aKCUOMBI CTEPEOMETPUHU U
https://m.edso0o.ru/65c6b106
CIIELICTBUS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM TTOCTPOCHUN
10 CTEPEOMETPUN: AKCHUOMBI CTEPEOMETPUN U buGnnorexa LIOK
p PHH: p P https://m.edsoo.ru/258fc245
CIIEICTBUS U3 HUX
B3anmHOE pacnosioxKeHue NpsIMbIX B
11 OPOCTPAHCTBE: IIEPECEKAIOIINECS buGnuorexa LIOK
poctp - 11ep ’ https://m.edsoo.ru/1a2520f6
napajuieJIbHbIE U CKPEIIUBAIOLIUECS TTPSMBbIE
[TapamiensHOCTh IPSMBIX U TIJIOCKOCTEH B
12 MIPOCTPAHCTBE: NapaulebHbIE IPSIMbIE B bub6nuorexa [IOK
MPOCTPAHCTBE; MAPAIIETBHOCTD TPEX https://m.edsoo.ru/93ad36b3
TIPSIMBIX
[TapanneabHOCTh NPSIMBIX U TUIOCKOCTEN B
13 npocrpadcTse: [lapamiensHOCTE OPSIMOI U bubmmorexa [IOK
pocip - Lap p https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VTIIBI ¢ cCOHAnpaBJIEHHBIMUA CTOPOHAMH bubmmorexa LIOK
P P hitps://m.eds00.ru/9f407 169
15 Yroa Mexay IpsSIMBIMHU B IPOCTPAHCTBE bubmorexa [IOK
Ay ip poctp hitps://m.edsoo.ru/fe733862
bubmuorexa [JOK
16 Yrois Mexay NpsIMBIMU B ITPOCTPAHCTBE
https://m.edsoo.ru/2935a9a0
17 [TapanmnenbHOCTh MIOCKOCTEH: bubmuorexa [IOK
[apajuieIbHbIE IIIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaoiicTBa napayyIeIbHBIX MIIOCKOCTEH bubnmoreka [JOK




https://m.edsoo.ru/e504d656

19 [Ipocreiimme MpocTpaHCTBEHHBIC (PUTYPHI HA bubmuoreka [JOK
TUTIOCKOCTH: TETPpadip, KyO, mapaiiesienume]] https://m.edsoo.ru/4a28dc02
20 [TocTpoenue ceuenuit bubmorexa HOK
https://m.edsoo.ru/1d434d0f
bu6mmoreka [JOK
21 II i
OCTPOSHHE CeHetui https://m.edsoo.ru/ec26fe5d
KoHntponbnas padora o teme "[Ipsmbie u
22 IIJIOCKOCTH B IIPOCTPAHCTBE Bubmmorexa LIOK
poctp ' o https://m.edsoo.ru/9a0a9e¢56
[TapamienbHOCTh MPSAMBIX U TJIOCKOCTEH
[lepneH MKy AIPHOCTD MPSAMOM U TUIOCKOCTHU:
PHEHAIIYIAP P bubmuoreka [JOK
23 NEePHEHANKYJISIPHBIE IPSIMBIE B
https://m.edsoo.ru/b19f6aSd
MIPOCTPAHCTBE
24 [IpsimMble napasenbHble U bubnnorexa [JOK
HNEPIECHINKYJIAPHBIE K IIJTOCKOCTH https://m.edsoo.ru/0ac11c95
’5 [Ipsimble napasuienbHble U bub6nuorexa [IOK
MEPIEHANKYJIAPHBIE K IIIIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHANKYJISIPHOCTH IPSIMON U bubnmnoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak neprneHANKyISIPHOCTH IPSIMON U bubnnoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/79165d15
)3 Teopema o psIMOI TIEpIIEHNKYJIIPHON bubmuorexa [IOK
IUIOCKOCTHA https://m.edsoo.ru/635c¢5087
79 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIIIPHOU bubnnoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o0 psIMOM NTEPIIEHANKYIISIPHOU bubnnoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/7d18834b
31 [leprieHANKYIISIp U HAKJIOHHBIE: PACCTOSIHUE bubmuoreka [JOK




OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

[leprienauKyIsip ¥ HAKIOHHBIE: PACCTOSHUE

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

bubmuoreka [JOK
32 OT TOYKH JI0 IUNIOCKOCTH, PACCTOSTHUE OT
. https://m.edsoo.ru/66fefadd
IPSIMOM 10 TIIIOCKOCTH
IlepnieHauKYJIAp ¥ HAKJIOHHBIE: PACCTOSTHUE
P y2Bp P bubmuoreka [JOK
33 OT TOYKH JI0 MJIOCKOCTH, PACCTOSHUE OT
. https://m.edsoo.ru/a5b7b8e3
PsIMOM 10 TIJIOCKOCTH
[IepnieHAUKyYISIp ¥ HAKIIOHHBIE: PACCTOSHUE
34 oT IT)quI/I oynnf)cxocm aCCTOfI)HI/Ie oT Bubmmorexa LIOK
. e P https://m.edsoo.ru/dbee22bc
IIPSIMOM 10 IIJIOCKOCTH
35 VYriibl B IPOCTPAHCTBE: YIOJl MEXAY MPAMOI bubnnoreka [JOK
U IIJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJ1, JUHEHHBIN YIoJl bubnnorexa [JOK
JBYTPaHHOIO yrIia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIi yroJ, TMHEHHBIA yToJ bub6nuorexa [IOK
JIBYTPaHHOIO yrIia https://m.edsoo.ru/c7c777ed
38 IleprieHAMKYIAPHOCTD IUIOCKOCTEMN: ITPU3HAK bubnunoreka [JOK
MEPIEHIUKYIAPHOCTH JBYX IIIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [IeprieHAUKYIIIPHOCTD IUIOCKOCTEN: IIPU3HAK bubnnoreka [JOK
MEPIEHINKYISAPHOCTH JBYX IIIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [TepneHAUKYISIPHOCTD IJIOCKOCTEH: IPU3HAK bubnmnoreka [JOK
MEPIEHANKYISIPHOCTH JBYX MIIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema o0 TpEX nMepneHAUKYJIIApax bubmmorexa [IOK
P P PHCHIAKYIAP https://m.edsoo.ru/e4972cdc
. bubnmnoreka [JOK
42 Teopema o0 TpEX nmepneHIUKYIISIpax
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX nepneHaUKYJIIpax bubmuoreka [JOK




https://m.eds00.ru/9246736

KonrtponbHas pabora no remam
"IlepneH IMKYISIPHOCTD MPSIMBIX U

bu6mmoreka [JOK

44 .
miockocTe" u "YTiel MEXLy NPSIMBIMUA U https://m.edsoo.ru/5b971ef3
10cKocTsIMu"
[ToHsiTHE MHOTOIPAHHKUKA, OCHOBHBIE
45 3JIEMEHThl MHOTOTPAHHUKA, BBIITYKJIbIE U bubnnoreka [JOK
HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKA
[Ipu3ma: n-yronpHasi npu3Ma; rpaHu U
46 OCHOBaHUS IPU3MBbI; IIpsIMasi U HAaKJIOHHAs bubnnoreka [JOK
pU3MBbL; OOKOBasI U MOJIHASI TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI
47 [Tapamnenenunesn, NpsAMOYTrOIbHBII bubnnorexa [JOK
napajulesIenuIlel U ero CBOMCTBa https://m.edsoo.ru/8a7be683
IIupamua: n-yroapHast nupaMuia, rpaHu U
43 OCHOBaHUE MUpPaMUJIbl; OOKOBasl U MOJIHAS bubnnorexa [JOK
MOBEPXHOCTH IUPAMUBI; IpaBUIbHAA U https://m.edsoo.ru/fblcdOa5
yCeUYEHHAs NUpaMuIa
[IpaBuiibHBIE MHOTOTPAHHUKH: TIOHSTHE
MPaBWJILHOTO MHOTOTPAHHUKA; TPaBUJIbHAS
bu6mmorekxa [IOK
49 [IpYU3Ma U NpaBUWIbHAs IMPAMULIA;
https://m.edsoo.ru/074c8865
MpaBWIbHAs TPEYTroJIbHAs MUpaMHuaa U
MPAaBUIIBHBIA TETPadap; KyO
[IpencraBnenue o mpaBUIIbHBIX
bu6mmorexa [{OK
50 MHOTOIPAHHHUKAX: OKTa’Ap, AOJAEKAdIp U
https://m.edsoo.ru/a0fddSbf
HUKOCa3P.
51 CummeTpusi B IPOCTPAHCTBE: CUMMETPUS bubnmoreka [JOK

OTHOCHUTCIIBHO TOYKH, HpHMOﬁ, TIIIOCKOCTH.

https://m.edsoo.ru/b9e777d9




DJIeMEHTHI CUMMCTpPHUH B IIMpaMuax,
napajiejicnmIcaax, mpaBUJIbHbIX
MHOTI'OrpaHHHUKax

Brrancnenue 31eMeHTOB MHOI'OI'paHHUKOB:

bubmuoreka [JOK

52
pEOpa, auaroHau, yribl https://m.edsoo.ru/6cdbecef
[Tnomans OOKOBOI MOBEPXHOCTH U TOJTHOM
53 MOBEPXHOCTHU IPSIMOM IPU3MBI, TUIOIIA/b bubmmorexa [IOK
OCHOBaHUH, TeopeMa 0 OOKOBOM https://m.edsoo.ru/37d84157
MOBEPXHOCTHU MPSIMON TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTU IIPABUIILHOM MUpPaMU/IbI, bubmmorexa [IOK
Teopema O IJIOMAIu OOKOBOM MOBEPXHOCTH https://m.edsoo.ru/5603e30b
yCeuEHHOM MUpaMUIbI
55 KonTponbHas pabora no teme bub6nuorexa [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
bu6mmoreka [JOK
56 I1 0 00BE
OHITHE OB 0OBEME https://m_edso0.ru/7ad0020b
57 O06BEM TUpamMuabI bubmmorexa [TOK
https://m.edsoo.ru/235171b3
58 O06bEM upamMu/Ibl bubmorexa HOK
https://m.edsoo.ru/f47dfefd
bu6mmorexa [{OK
59 O06Bé
PEM THPANIAL https://m.edsoo.ru/79¢10312
bu6mmorexa [IOK
60 O0BEM TUpaMHUTBI
pamia https://m.edsoo.ru/2faadc3f
bubmuoreka [JOK
61 O06Bé
PEM TIPHEMEL https://m.eds00.ru/79853608
62 O0BEM TPU3MBI bubmorexa HOK

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




bu6mmoreka [JOK

63 O0né 1
DEM TIPHSMEL https:/m.edsoo.ru/482d3f51
64 KonTtponsHast padora no teme "OO0bEMBI | bubnuoreka [IOK
MHOTOTPaHHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpeHME, 0000IIEHNE CUCTEMATH3AITUS
. . bu6mmoreka [JOK
65 3HaHui. [loctpoenue ceueHuii B 1
https://m.edsoo.ru/098bedad
MHOTOI'PAaHHHUKE
[ToBTOpEeHUE, 0600IIEHNE CHCTEMAaTHU3 AN
3HaHWN. Berancnenue paccTosHU: MEXITy
. bubnuorexa [JOK
66 JBYMsI TOUKaMH, OT TOYKH J0 MPSIMOH, OT 1
https://m.edsoo.ru/f7792ba9
TOYKH JI0 TJIOCKOCTH, MEKITY
CKPEITUBAIOIIMMHUCS TPSIMBIMH
bubmuoreka [JOK
67 n 6 1
TOTOBAs KOHTpOILHaZ pabota https://m.cds0o.ru/b9146bc0
[ToBTOpeHue, 06001IeHNE CCTeMaTH3alUS
3HaHW. BerancneHue yrios: MexIy
68 CKPEIMUBAIOIIUMUCS IPSIMBIMH, MEXK 1 bubmmorexa LIOK
PEIHBAIoN P » MERAY https://m.eds00.ru/56765¢8b
MPSIMO U TUTOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YTIIOB MEXKIY TUIOCKOCTSIMHU
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
uugpoBbie
Ne ni/m Tema ypoka Kontpoabubie IIpakTHnueckue p
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl

| Cdepa u map: HeHTp, pajnyc, THaMeTp; | bubnmoreka [JOK
IUIOINAAb MOBEPXHOCTHU CQEph https://m.edsoo0.ru/0341bc2b
B3aumnoe pacnonoxenue chepsl u

bubmuoreka [JOK
2 IUIOCKOCTH; KacaTebHasl INIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
cdepe; mwromanb chepsl

3 N3ob6paxenue chepsl, mapa Ha MIOCKOCTH. 1 bubmmoreka [JOK
CeueHnus mapa https://m.edsoo.ru/bc15f7{2
[unusapudeckast TOBEPXHOCTb,

4 o0pa3yronye HUIHHIPUIECKON 1 bubnuotexa [JOK
MIOBEPXHOCTHU, OCh LIWJIMHIPUYECKON https://m.edsoo.ru/6054b8c¢1
MOBEPXHOCTHU
Hunuuap: ocHOBaHMs 1 OOKOBast

bu6mmoreka [IOK
5 MOBEPXHOCTh, 00pa3yromas u och; 1
. . https://m.edsoo.ru/188{6216
IO 1b OOKOBOM M MOTHON MOBEPXHOCTH
N306paxeHne HUINHIPA HA TIOCKOCTH.

6 Pa3Béprka nununapa. CedyeHus HUIMHIpA 1 bubmuorexa [IOK
(TUTOCKOCTHIO, MapauIeIbHON HITH https://m.edsoo.ru/016e25¢eb
MEePIEHANKYIISIPHON OCH IMJIMH]IPA)

Konnueckast moBepxHOCTh, 00pasyromue
. P pasy bubnmoreka [JOK
7 KOHMYECKOU MTOBEPXHOCTH, OCh M BEPIIINHA 1
. https://m.edsoo.ru/c94ba09b
KOHUYECKOU OBEPXHOCTHU
8 Konyc: ocHoBaHue u BepInHa, 1 bubnmoreka [JOK




oOpasyrolias U 0Ch; IIIOLAb OOKOBOH U
IIOJIHOM ITOBEPXHOCTHU

VY ceu€HHbIN KOHYC: 00pa3ylolire U BbICOTa

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

bubmuoreka [JOK

9
OCHOBaHUS U OOKOBAsi TOBEPXHOCTh https://m.edsoo.ru/1468bab3
N3o0paxeHue KoHyca Ha MIIOCKOCTH.

Pa3Béprka konyca. CeueHus KoHyca
. bubnmoreka [JOK

10 (TJIOCKOCTHI0, MapajuIeIbHOW OCHOBAHUIO,

. https://m.edsoo.ru/Obde 1be8
Y TUIOCKOCTBIO, IPOXOIAIIEH Yepe3
BEPILUHY)

1 KomOunarus Ten BpamieHus u bubnnoreka [JOK
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cef10eS
MHororpaHHuK, OIMCaHHBIA OKOJIO cephl;

12 cdepa, BiMcaHHasi B MHOTOTPAHHUK HJTU B bubmorexa HOK

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

13 [Tonsitue 06 00béMe. OCHOBHBIE CBOWICTBA bu6mmorexa [IOK
00BEMOB TeET https://m.edsoo.ru/26a03fb7

bu6mmoreka [IOK

14 O0BEM IUIMH/IPA, KOHYCa

H /pa, y https://m.edsoo.ru/5513d87b
bu6mmoreka [IOK

15 O0BEM 1rapa u wiomaas chepsl

P waze cep https://m.edsoo.ru/d189bde2
[TomoOHbBIE Tena B MPOCTPAHCTBE.
16 COOTHOIIICHUS MEXY TUIOMIAISIMHU brbmorexa HOK
N {ly A https://m.edsoo.ru/810cf1eb
MOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TEJ

17 KonTponbhas pabota no remam "Tena bubnnoreka [JOK
BpaieHus" u "OO0beMbl Ten" https://m.edsoo.ru/4a33a8ab

bu6mmorekxa [IOK

18 BekTop Ha MII0CKOCTH U B TPOCTPAHCTBE

https://m.edsoo.ru/5caefclb
19 CiioxeHue ¥ BBIYUTaHHE BEKTOPOB bubnuorexa [JOK




https://m.edsoo.ru/23f4f089

bu6mmoreka [JOK

20 YMHOXEHUE BEKTOpa Ha YHUCIIO
P https://m.edsoo.ru/dee379eb
Pa3nosxeHne BeKkTOpa 10 TpEM
21 HEKOMILJIaHApHBIM BekTopaM. [IpaBuio bubmmorexa [TOK
p paM. ’p https://m.edsoo.ru/a28fd74e
napajuiejenumnea
Pewienue 3anau, CBA3aHHBIX €
. . bubmuoreka [JOK
22 MIPUMEHEHUEM MTPaBUJl ACUCTBUH C
https://m.edso0.ru/5a827900
BEKTOpaMU
7 KoopanHatHO-BEKTOPHBII METO TPU bubnmoreka [JOK
pPEUIEHUH TEOMETPUUECKUX 3a/1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyTronpHas cucteMa KOOpAUHAT B
PAMOY P bubmuoreka [JOK
24 npoctpaHcTse. KoopauHaTe! BEKTOpA.
. https://m.edsoo.ru/48db7058
[Ipocreiimne 3a1aun B KOOpAUHATAX
)5 VYron mexay BekTopamu. CKasspHOE bubnunoreka [JOK
[IPOU3BEAECHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beruucienue yrioB Mex1y IPSMBIMU U bubnnorexa [JOK
IUIOCKOCTSIMH https://m.edsoo.ru/8efbe78e
7 KonTpomasHas padora no teme "BekTopsl u bubnnorexa [JOK
KOOPJIMHATHI B TPOCTpaHCTBE" https://m.edsoo.ru/77¢22fc5
[ToBTOpenwme, 0600IIEHNE 1
)3 cucreMaTtu3arus 3Hanuii. OCHOBHBIE bubnmoreka [JOK
burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TJIAaHUMETPUHN
[ToBTOpeHnue, 0600IIEeHNE U
79 cucreMaTtu3arus 3Hanuii. OCHOBHBIE bubnmoreka [JOK

burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPHUH

https://m.edsoo.ru/078cd184




[ToBTOpEeHME, 0000IICHUE U

30 cucTeMaTtu3alus 3HaHui. 3agaun 1 bubmmorexa [TOK
H e https://m.edsoo.ru/7491efe0
MJIAHUMETPUHU U METOJIbI UX PEIICHUS
[ToBTOpEHME, 0000IICHUE U
. bu6mmoreka [JOK
31 cUCTeEMaTu3anys 3HaHu|. 3agadu 1
https://m.edsoo.ru/4dffda97
MJIAHUMETPUH ¥ METOJIbI UX PEIICHUS
[ToBTOpeHue, 0600IICHNE 1
1 cucreMarusanus 3HaHuil. OCHOBHbIE 1 bubnmoreka [JOK
burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUH
b K
33 HroroBast KoHTpoIbHAs paboTa 1 uommorexa 10
https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHwue, 06001IeHUE U 1 bubnmoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




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

* MaTtemaTnka: anrebpa u Hayaia MaTeMaTHUECKOTO aHalln3a, TEOMETPHUS.
['eometpus, 10-11 knaccewl/ Atanacsia JI.C., bByty3os B.®., Kagomues C.b. u

npyrue, AkimonepHoe obmectBo «M3narensctBo «IIpocBerienne»

METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJIS

MaremMatuka: ajiredpa 1 Hayajla MaTeMaTHYECKOTO aHAJIN3a, TEOMETPHS.
['eometpust : 10—11-e knaccel : 6a30BbIi U yIIIyOJIEHHBIA YPOBHU :
MeToanueckue pekomenaanuu K yueouuky JI. C. Atanacsna, B. ®@. byty3osa, C.

b. Kagomiena u ap.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://myschool.edu.ru/







AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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Bnapgeney Epwosa EneHa BacunbesHa
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