MUHUCTEPCTBO IMPOCBEIIEHUA POCCUICKOM ®EJIEPALIUU
MuHucTepcTBO 00pa30BaHNsl, HAYKH U MOJIOIEKHOM MOJIUTHKH
Kpacnoaapckoro kpasi
YnpagiieHue 00pa3oBaHusi AIMUHUCTPALMU MYHHLIMIATbHOT0 00pPa30BaHuUs

IIpuMopcko-AXTapcKHi paiioH

MBOY COLI Ne4
PACCMOTPEHO COI'TACOBAHO YTBEPXJIEHO
PykoBoautens HIMO 3am. qupekropa o YBP  JlupexTop mKoJibl
Omutauko I'. . Abpamsn H. E. bunaii O. 0.
[Iporokon NeloT «29» [Ipotokoa Nel ot «29» [Ipotokoa Nel ot «30»
aBrycra 2024 r. aBrycra 2024 r. aBrycra 2024 r.
PABOYASA ITPOTPAMMA
(ID 4504753)

yueOHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb»

st ooyuatrormxest 10-11 kmaccoB

cr. Oabrunckas 2024



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 POCCUMCKOTO 00pa3oBaHUSI.
Peanuzanus nporpaMMbl o0ecrieyuBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIONIMMHU OCHOBY JIJII CaMOPa3BUTUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOTO W IIO3HABATEJIBHOIO pa3BUTHUS
JUYHOCTH 00YYaroIIMXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHust OO0YyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX M
MIPEAMETHBIX PE3yJIbTaTOB OOyYECHHS] TE€OMETPHUU B HAIPABJICHHH JIMYHOCTHOTO
pa3BuTUsa oOydaronmxcsi, GopMuUpoBaHUsA (PYHKIMOHAIBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBbIX NUCHMIUIMH. Pa3zButne y oOydaronmxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH W TPOUCXOXKIECHUU T€OMETPUUYECKUX
aOCTpaKIuii, COOTHOIICHHH PEATbHOTO WM HACATBHOTO, XapaKTepe OTPaKCHHUS
MAaTEMATUYECKOM HAyKOM SIBJICHUWA M TPOLECCOB PEATBHONO MHPA, MECTE
TCOMETPUHU B CUCTEME HAyK M POJIM MAaTEeMAaTHUECKOTO MOJICITUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PECHHUS
yYaIlllUXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOMMMBIX JUIsl aJamnTaiid B
COBPEMEHHOM OOIIECTBE.

['eoMeTpust sIBISICTCS OMHMM W3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECrneYMBaeT BO3MOXKHOCTh HW3YUYEHHUS Kak
JTUCIUTIIMH €CTECTBEHHO-HAYYHOM HAMPaBIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlornyeckoe MbIUIeHHE, (GOpMUPYEMOe TPH H3YYCHHH OO0yYarOIIMMUCS
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHUH LIETIOYKN JTJOTHICCKUX YTBEPIKICHUN
B XOJI¢ pCUICHUS TEOMETPUYCCKUX 3aJad, YMCHHE BBIIBUTATh M OIPOBEpraTh
TUIOTE3bl HETIOCPEACTBEHHO HCIIOIB3YIOTCS MPU PENICHHH 3a7a4 €CTeCTBEHHO-
HAyYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (DU3UKH.

YMeHHe OpUEHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4YeloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTpaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3zoBaHus  JeHCTBUTENHLHOCTH. OmepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHSAET pa3Hble BUABI y4eOHOM U TPYIOBOM N1€ATEIBLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHAIBHO BAXXKHBIX KA4YE€CTB, MOITOMY aKTyallbHA
3amada (opmMupoBaHHS y O0OyYarOmUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JAEATEIHLHOCTU 10 MHOTUM HAaIIPABJICHUSIM.

[lens ocBoeHust mporpamMMmbl ydeOHOro kypca «l'eomerpus» Ha 06a3zoBOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOydaromuxcs  4depe3  oOecliedyeHHEe  BO3MOXKHOCTH  NPUOOpPETeHHS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIE€OMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPO0JKEHUs 00pa30BaHUs
MO CTIEIMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE WIpeIHA3HA4YeHa MJIs
OOy4Jaronuxcs CpeaHEH IITKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHUM
Ha YpPOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromniuecs Ha
0a30BOM YypOBHE JIOJDKHBI OCBOUTH OOIIME MAaTeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoi TEOMETPHUM ¢ HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3Y4YHTh T€OMETPHUIO Oojee
r1yOOKO, €CiM B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOPECCUOHANTBHON JEATEIHHOCTH.

JlocTi>keHne 1eu  OCBOCHMSI MPOrpaMMbl O0OECIIEUMBACTCS PpEHICHUEM
COOTBETCTBYIOIIMX  3amad. [IpuOpMTETHBRIMH  3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax gBisitoTCS:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJBTYPbI H OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIITUM MUPOM;

e (opmMupoBaHue TpeACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MO3BOJISIONIUX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPYKAIOMIETO MUPA;

e (opmMupoBaHuMe yMEHHs pacro3HaBaTh Ha YepTEkKax, MOJCISIX U B
pealbHOM MUpPE MHOTOTPAHHUKH U TeJla BpaIlCHUS;

e OBJAJCHUEC METOAAMH PEIICHHs 3a/1ad Ha TIOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHue yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPAaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJay;
dbopMHpOBaHWE yMEHHUS  IPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
pacCyXIIeHUs B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MIPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  HWHTCIUIGKTYaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOydJaronmxcsi, IMO3HAaBAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
yMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBaHue (GyHKIIMOHATIBHON I'PaMOTHOCTH, peneBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh MPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU WM3YUYEHUU JIPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylIUpoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO3AaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar il PELIeHHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCSl BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAYalle €ro MU3Yy4YeHHs 3a7a4, pEIIaeMbIX Ha YPOBHE
MHTYUTHUBHOT'O MO3HAHU, U ONPEAEIEHHBIM 00pa30oM OpraHM30BaHHas paboTa Haj
HUMH, 4YTO CIHOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOIO
MBIIUIECHUS, CTUMYJIAPYET MPOTEKAHUE MHTYUTHBHBIX IPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO IPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, 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/JaHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJISIIHOCTh, a OIIEpUpPOBaHUE O0Opa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COAECPIKAHNU.

OcHoBHbIE cozepkaresibHble TUHUU Kypca «I'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 CpPEHEro O0IIero ooOpa3oBaHMs.

Conepxxanue o0Opa30oBaHUs, COOTBETCTBYIOLIEE INPEAMETHBIM pe3yibTaTaM
OCBOCHHUs paboueil MporpaMMmbl, pacOpeAci€HHbIM 10 ToJaM OOydYeHHs,
CTPYKTYPUPOBAHO TakuM o0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKHX MPEICTaBICHUN OOYydaroUuXcs, pacuiupsis U
yriyosisas e€, o0pasys MpOoYHble MHOKECTBEHHbIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

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



COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATUA  CTEpeoOMETpuu. Touka, npsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesibHble W CKpeummBaronmecs npsmele. [lapajuiensHOCTE NpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
[ApAJUIETIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJd MEXAY MpPsMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTel. [lpocTteiimine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajjiesienunea; NoCTPOCHHE CEUEHUH.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAUICIABHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
MPU3HAK TMEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NPsSIMOu
MEPIIEHAUKYJISIPHON IUIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJI MEXAY MPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYJISP U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEM: MPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX NMEepPIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yromapHas
MpU3Ma; TpaHd U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAsA IIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cBoicta. llupamupa: n-yroiapHas nupamujaa, rpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasg MnupaMuaa. OIJEMEHThl TpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
NpaBWIbHAs MHpPaAMUJIa; MNpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
terpa’dp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, NPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBUIbHBIX MHOTOTPAHHHUKAX.



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

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

11 KIIACC

Tena Bpaimenust

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrolue HAIAHAPUYECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zylolias M OCh; IUIONMIaJb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yroliue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MoBepXHOCTU. KOoHyC: 0OcCHOBaHuME U BepIlIMHA, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3sylollye U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: neHTp, paauyc, AUAMETp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IUIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
I01aab chephl.

N300pakeHne Ten BpallleHHs Ha IJIOCKOCTH. Pa3BépTka MIIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. OO0bEM UMIMHIpA,
koHyca. O0BEM 1apa u maomasb chepsl.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00bEMaMU NTOI0OHBIX TEJl.

Ceuenus mwiMHIapa (TapayyIebHO W TNEPHEHAMKYJSIPHO OCH), CEUCHHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M MPOXOJIIEE 4Yepe3 BEPIIMHY), CECUCHUS
miapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockocTH U B npocTpancTBe. CI0XKEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. IlpaBuno mapamenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM € Bekropamu. lIpsaMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. I[lpocreimme 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 OOMIeCTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
npolLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTnyeckoe BOCIIUTAHHUE:

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

SKOHOMUKHU.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U JIESATEIbHOCTHIO
y4€HOIr0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYHMBOTO OyAYIIETO.

JcTeTHYeCKOe BOCIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl ICTETUKY MAaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1ay, peleHnu, paccy X IeHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdusnyeckoe BOCIUTAHKE:

c(OPMHPOBAHHOCTBIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKUe 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBbBIO (3710pOBOE€ TMHUTAaHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTJbIXa, peryJsipHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWs, MHTEPECOM K
paznuuHbiM  cepam  mpodecCHOHANBHON — JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILIAHBI,



TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHWM BCEH KM3HU; TOTOBHOCTBIO 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
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpoOdIieM;
OpHCHTAIlC Ha NMPUMEHCHHE MAaTEMaTHMYCCKUX 3HAHHWW JJIS PCIICHHs 33jad B
00JIACTH OKDY’KAaIOIIeH Cpelbl, IUIAHUPOBAHUS TOCTYIIKOB W OICHKH WX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYKAFOILEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKH M  OOIICCTBCHHOHW MPAaKTHUKH, [MOHHMAaHHEM
MaTEeMaTHYECKONH HayKW Kak c(epbl UYeTOBEYECKOW MeATEIbHOCTH, JTaloB €&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJbTYpOW KaK CPEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBJIATH TMPOCKTHYI0 W HCCICIOBATEIBCKYIO JEATEIBHOCTD
WHIUBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

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

1)  Vnueepcanvuvlie  nosnasamenvuwvle  Oeticmeus, — obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuxcs (0ceoeHue
Memo008  NO3HAHUA  OKpYJcamwezo  Mupa;  npumeHeHue  J102U4ecKux,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAefcTBu:

e BBIABIISATh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUIMH, (OPMYIUPOBATH
OTpENCICHUS  TOHATUH; YCTAHABIIMBAaTh CYIIECTBCHHBIA  NpPH3HAK
Kiaccu(ukany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpUHUMATH, (opMyIHpOBaTE W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIILHBIE W OTPHUIIATEIbHBbIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE,
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAaHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh  KPUTEPUH  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHATIOTUH;

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

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

ba3oBble uccienoBaTebcKue 1eicTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHUBOpEUYUE, MpolIemy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHMPOBAHHBII OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCcKOro
O0OBbEeKTa, SBJIICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaMU;

e CaMOCTOSITEIBLHO (POPMYJIUPOBATH 00OOIIEHUSI U BBIBOJIBI MO PE3yIbTaTaM
MPOBENEHHOTO HAOJIOEHHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIJIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

e BBIABIATH ACPUIUTH UHPOPMAIINH, JTaHHBIX, HEOOXOIUMBIX IS OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(POpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHHUS;

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

e OIICHUBATH HaA&KHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvie KOMMYyHUKamue@Hwle Oelicmeus, 0Oecneuusarom

choOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOwmenne:



BOCIPUHUMATh M (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHUS IO
X0y pelleHus 3a7aui, KOMMEHTHUPOBATh ITOyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIEHHUS C CYXICHHUSIMH JIPYTHUX
YYaCTHUKOB JHaiiora, oOHapyXUBaTh pa3Iu4yMe€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme popMyIUpOBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIsITh  pEe3yJNbTaThl  pEHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJIEIOBAHMS,  NPOEKTa;  CaMOCTOSTENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUA C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyJIbHON pabOThI MPU PEIICHUH YICOHBIX 3a71a4; IPUHUMATH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboTHl, pacrpenensaTh BUABI padOT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B IPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH dIEHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposanue cMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49H, BEIOUPATh CIIOCO0 perieHUs
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEIICHUM ¢ yIETOM HOBOM
uHbopMaIuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [I03HABATEJIBHOM peduiekcun KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJILTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yJibTaTa peUICHUsI MAaTEMATHYECKOMN 3a/1a4H;

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



e OIICHUBATh COOTBETCTBHE pe3yjbTaTa IEeId U YCJIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMas, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a]1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh M TEPIEHINKYIAPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pacIOJIOKEHHUE MPSAMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMM: JIBYIPAaHHBIA yToOJI, TpPaHU JBYIPAHHOIO YIJIa,
peOpo IBYTpaHHOTO yTIJia; JMHEWHBIM YTroj JABYTPAHHOTO YIJIa; TpaaycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKIbIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
NPSIMOYTOJIBHBIN TapaJijIesienune, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHUS  JUIA
kiaccuukanuy  (BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHW; TMPABUIIbHBIE
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaljiesIenuneabl).

OmnepupoBaTh MOHATHIMH: CEKYII[as INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBICHATH TPUHIIMIIBI TIOCTPOEHUSI CEYEHUH, UCTIONB3YS METOJ, CJIEJOB.

CtpouTh ceyeHHs] MHOTOIPAHHMKOB METOJOM  CJIEIOB, BBINOJHATh
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKJICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iaM Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC AaHAJIUTHUYECKHE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIECHUE PACCTOSIHUNA MEXAY ABYMsI
TOYKAMHM, OT TOYKH JO TMpPSAMOM, OT TOYKHM JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Permatp 3aaun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC AaHAJIUTHUYECKHE METONbI TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHMCIEHUE YIJIOB  MEXIy
CKPEILIMBAIOIIMMUCS TPSIMBIMH, MEXIy MNPAMOM M MJIOCKOCTBIO, MEXIy
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



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

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 (PHUTypax, MPEACTABICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKThl Il PEUIEHUs] CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOIararoiuX HECKOIBKO IAroB PEIICHHUs, €CIIM yCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP  MpPOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 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 IPUMEHATb HM3YYEHHBIE TIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
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€OMETPUUECKUX BEJINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpHUYECKas IOBEPXHOCTh, OO0pa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLEHUS.

KnaccudummpoBats B3auMHOE pacnosiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHIMU: ILIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bobruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (popMyI.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAHHHWK, BIHMCAHHBIA B chepy W
OMMCAaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpaIllCHUS.

Bb4ucnasTe COOTHOLIEHUS] MEXIY IUIOIMAASMHU MOBEPXHOCTEN M 0O0bEMaMu
MOTO0HBIX TE.



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

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

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

OniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

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

[IpuMeHSTh MpaBUiIO Napasuieienueaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJlb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIrOJ 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 IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4ecKUEe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTENbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaX0XXJICHUE FeOMETPUYECKUX BEJIUYHUH [0 00pa3liaM WU allrOpuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

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

[IpuBoAMTHE NpUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE HU
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUM B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHBIE 3HAHUSA Ha IPAKTHUKE: aHAJIMW3UPOBATH DPEAJIbHBIC
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 TTOHITHI U TEOpEM, anmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4l, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJIMUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
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n/n NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThbI
pecypchl
b K
1 BBenenue B crepeoMeTpuio 10 uommorexa [0
https://m.edsoo.ru/1c209e37
) [IpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE. 12 1 | Bu6mmotreka [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 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
6 OO6bEMBI MHOTOI'PaHHUKOB 9 1 brbmmorexa [TOK
https://m.edsoo.ru/1¢209e37
bu6mmoreka IIOK
7 I1 : 4 1 1
OBTOPEHHUE: CEUEHUS, PACCTOSIHUS U YTJIb hitps://m.cdsoo.ru/1c209¢37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6 3




11 KJIACC

KoanuecTBO yacoB DJIeKTPOHHbIE
HaunmMmeHoBaHHe pa3iesioB H TEM mudpoBbIe
Ne i/m P Konrposbnbie IIpakTHyeckue (upp )
NPOrpamMmbl Bceero o0pa3oBaTe/bHbIE
pecypcbl
b K
1 Tena BpameHus 12 nomorexa O
https://m.edsoo.ru/1¢209e37
2 OO0BEMBI TEN 5 bubmorexa [JOK
https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
3 BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 10
https://m.edsoo.ru/1¢209e37
4 [ToBTOpeHME, 0000IIECHNE, 7 bu6mmoreka [IOK
cucTeMaTHu3alys 3HaHuH https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HMara nugposeie
Tema ypoka Kontpoabusbie IIpakTnuyeckue
n/n Bcero H3YYeHH S o0pa3oBaTtejibHbIE
padoThI padoThbI pecypenI
OCHOBHBIE TIOHSTHSI CTEPEOMETPHU:
TOYKA, IpsiMasi, INIOCKOCTb,
npoctpancTso. [IpaBuna BuG LIOK
nonmoTexa
M300paXeHHs Ha PUCYHKAX: 1
p pHcy . 03.09.2024  https://m.edsoo.ru/aecc77cd
U300paxKeHHs MII0CKOCTEH,
NapauIeIbHBIX IPSAMbIX (OTPE3KOB),
CepeIMHBI OTPE3Ka
[TonsTHA: epecekaronuecs BuG 110K
nonnoTeka
MJIIOCKOCTH, TIEpeCceKaronnuecs 1
P B 06.09.2024 = https://m.edsoo.ru/2d8a9c99
npsiMasi U MI0CKOCTh
ITonsTud: nepecekaromumecs Bu6 LIOK
nonIMoTexa
MJIIOCKOCTH, TIEpeCeKaronInuecs 1
P B 10.09.2024  https://m.edsoo.ru/db685e73
npsiMasi U MI0CKOCTh
3HaKOMCTBO C MHOTOI'PaHHHUKAaMHU,
n300pakeHre MHOTOIPaHHUKOB Ha 1 bubmuoreka [JOK
PUCYHKaX, Ha IPOCKLIMOHHBIX 13.09.2024 |  https://m.edsoo.ru/a63959ed
yeprexkax
HauanbHble cBenieHus 0 Kyoe u 6 LOK
; nonroTexa
UpaMu/Ie, UX pa3BEPTKH U MOJIEIH. 1
P p P A 17.09.2024  https://m.edsoo.ru/b30dff38
CedeHust MHOTOTPAaHHUKOB
HauanpHbie cBenneHus 0 Kyoe u 1 buGnnorexa [IOK

https://m.edsoo.ru/3d8ffd32




nUpaMuze, UX pasBEPTKH U MOJICIIH.
CeueHust MHOIOIPaHHUKOB
[TonsiTHE 00 AKCHOMAaTHYECKOM
HOCTPOEHHUH CTEPEOMETPHH:

20.09.2024

bubnunoreka LIOK

! AKCUOMBI CTEPEOMETPUU U CIEACTBUSA 24.09.2024 | https://m.edsoo.ru/OccScéfe
13 HUX
[TonsiTHE 00 AKCHOMATHYECKOM

g MOCTPOEHUHU CTEPEOMETPUH: bubmmoreka [JOK
AKCUOMBI CTEPEOMETPUU U CIEACTBUSA 27.09.2024 = https://m.edsoo.ru/239c8cb4
13 HUX
[TonsiTHE 00 AKCHOMATHYECKOM

9 MOCTPOEHUU CTEPEOMETPHUU: bubmmoreka [JOK
AKCHOMBI CTEPEOMETPUU U CIEACTBUSA 01.10.2024 = https://m.eds00.ru/65c6b106
13 HUX
[Tonsatue 06 akcMOMaTHYECKOM

10 MMOCTPOEHUH CTEPEOMETPHHU: bubmuoreka [IOK
AKCUOMBI CTEPEOMETPUU U CIEICTBUS 04.10.2024  https://m.edsoo.ru/258fc245
13 HUX
B3anmHOe pacnoyioxkeHue NpsiMbIX B

1 MPOCTPAHCTBE: NMEPECEKAOIINECH, bubmuorexa [JOK
MApAILICIIBHBIEC U CKPEIIUBAOIINECS 08.10.2024  https://m.edsoo.ru/1a2520f6
npsiMble
[TapaeapHOCTB NPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:

12 rapasuiesibHbIe EpsmTiIe B Bubmmorexa [OK

. 11.10.2024 | https://m.edsoo.ru/93ad36b3

MIPOCTPAHCTBE; MapaUICTILHOCTh TPEX
MPSIMBIX

13 [TapanneabHOCTh NPSIMBIX U bubnmoreka [JOK
IJIOCKOCTEN B MPOCTPAHCTBE:! 15.10.2024 | https://m.edsoo.ru/ee1d19b9




[TapannenbHOCTh NPSIMON U

MJIOCKOCTH
14 VYTI1Bl ¢ COHANpPaBIEHHBIMU bubmmoreka [JOK
CTOpOHAMU 18.10.2024  https://m.eds00.ru/9f4071b9
15 VYron Mexay npsiMbIMU B bubnmnoreka HOK
IIPOCTPAHCTBE 22.10.2024  https://m.edsoo.ru/fe733862
16 Yron mexay npsiMbIMU B bubnuoreka [IOK
MIPOCTPAHCTBE 25.10.2024 = https://m.edsoo.ru/2935a9a0
17 [TapayeIbHOCTh TUIOCKOCTEH: bubmmoreka [JOK
MapajuiesIbHbIE INIOCKOCTU 05.11.2024 = https://m.edsoo.ru/2e18f255
13 CaoiicTBa mapayyIeIbHBIX bubnnorexa [JOK
IJIOCKOCTEN 08.11.2024  https://m.edsoo.ru/e504d656
[Tpocreiimue mpoCcTpaHCTBEHHBIE
19 (GuUrypsl Ha MIOCKOCTU: TETPad bubmmorexa LIOK
P $ TETPAAP, 12.11.2024  https://m.edsoo.ru/4a28dc02
Ky0, mapasuienenumnes
bu6mmoreka IIOK
20 IT i
OCTPOCIHE CEHeHit 15.11.2024  https:/m.edsoo.ru/1d434d0f
bu6mmoreka IIOK
21 IT 7
OCTpOCHHE CeHetitt 19.11.2024 | https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
” "IIpsiMble U TUIOCKOCTH B bubmuoreka [IOK
npocTtpancTie. [lapasensHOCT 22.11.2024 = https://m.edsoo.ru/9a0a9%e56
MPSAMBIX U IIJIOCKOCTEN"
[lepnieHAUKYIAPHOCTD NPSAMOUN U
23 Hﬂgcxocin'};[e I:'ICH UK IJ)'I}I HbIE bubmmorexa [IOK
- EPHEHATIEYIAP 26.11.2024  https://m.edsoo.ru/b19f6a5d
MIPSIMBIE B TIPOCTPAHCTBE
24 [IpsimMble napaienbHbIe U bubmuoreka [JOK
MEPIECHANKYIISIPHBIE K INIOCKOCTH 29.11.2024 | https://m.edsoo.ru/0ac11c95




25 [Ipsmbie mapasienbHbIEe U bubnmnoreka HOK
MEPIECHANKYIISPHBIE K INIOCKOCTH 03.12.2024  https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHauKyJISpHOCTH bubmmoreka [JOK
IPsIMOM M IJIOCKOCTH 06.12.2024 = https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepnes MKy pHOCTH bubnuoreka [JOK
IIPSIMOM U TNIOCKOCTH 10.12.2024  https://m.edsoo0.ru/79165d15
73 Teopema o npsimMoi bubnnorexa [JOK
MEPIECHINKYISPHON TIIIOCKOCTH 13.12.2024  https://m.eds0o.ru/635¢5087
29 Teopema o npsimoit bubmmoreka [JOK
NepPHEHANKYISIPHON MIJIOCKOCTH 17.12.2024  https://m.edsoo.ru/bd3745f8
30 Korrmponsiiast pagora sa | mozyrozue 20.12.2024 ngsj?;lg:;;ggidmsm
31 IleprieHAMKYIISIp U HAKJIIOHHBIE: bubanorexa [JOK
PacCTOSIHUE OT TOYKH J0 IIOCKOCTH 24.12.2024 | https://m.edsoo.ru/33c477d3
3 IlepnieHquKyIsp U HAKIOHHBIE! bubnmnoreka [HOK
PAcCTOSIHUE OT TOYKH J0 IIOCKOCTH 27.12.2024 | https://m.edsoo.ru/66fefadd
3 [lepneniuKymsip U HAKJIOHHBIE: bubmuoreka [IOK
paccTosiHUE OT MPSMOM JI0 TIIOCKOCTH 10.01.2025  https://m.edsoo.ru/a5b7b8e3
I1 :
|
g 14.01.2025  https://m.edsoo.ru/dbee22bc
paccTosiHuE OT IPSIMOM 10 TIOCKOCTH
35 YTrabl B IPOCTPAHCTBE: YTOJI MEXIY bubnuotexa [JOK
IIPSIMOM U IIOCKOCTBIO 17.01.2025  https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJ1, TUHEHHBIN YToJl bu6muoreka [JOK
JIByTPaHHOTO yTJia 21.01.2025  https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIi yroi, TMHEHHBIN yroi bubnunorexa LIOK
JIByTPaHHOTO yTJia 24.01.2025  https://m.edsoo.ru/c7c¢777ed
38 [lepnenquKyJISPHOCTD TNIOCKOCTEM: bubnmoreka [JOK




MPU3HAK NEPIEHIUKYISAPHOCTH ABYX 28.01.2025  https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEN
IlepneHIUKYIAPHOCTE IIOCKOCTEN:
39 v IEBHaKH neyneg UKVIISIPHOCTH JIBYX buGnuorexa [IOK
p \,p Ay AP By 31.01.2025 | https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEN
IlepnenIUKYIAPHOCTE IJIOCKOCTEN
40 I §3Ha1< Heyneg UKVIISIPHOCTH JIBYX buGnuorexa [IOK
P “p AP e 04.02.2025 = https://m.edsoo.ru/ba75dc57
IUIOCKOCTEN
41 Teopema o TpEX NEepHEHIUKYIIPaAX bubnnorexa [IOK
p p PHCHIKY AP 07.02.2025  https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MEPUOEHAUKYIIPAX Bubmiorexa OK
p p PHCHIIIY AP 11.02.2025  https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MEPHEHINKYIIPAX buGnuorexa [IOK
p p PHCHIKYTAP 14.02.2025 @ https://m.edso0.ru/91246736
KonTponsHnas pabora no temam
44 "TlepnieH IUKYISIPHOCTD MPSIMBIX U bubmuoreka [IOK
miockocTei" u "YTIbel MeX Ty 18.02.2025 @ https://m.edsoo.ru/5b971ef3
HPSIMBIMU U TUIOCKOCTSIMH"
[loHsiTHE MHOTOIPAHHHUKA, OCHOBHBIE
AJIEMEHTHI MHOTOTPaHHUKA,
45 BBITYKJIBIE U HEBBLINYKITLIE Bubmiorexa IOK
y y .. 21.02.2025  https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKa
MHOTOT'PaHHHUKA
[Tpusma: n-yronpHas mpu3Ma; rpaHu
46 Y OCHOBAHUS MPU3MBL; IpSIMast U bubmuoreka [JOK
HaKJIOHHAs TPU3MBI; OOKOBas 1 25.02.2025  https://m.edsoo.ru/b4ad63ad
MOJTHASI TIOBEPXHOCTH TIPU3MBI
47 [Tapamienenunen, IpsIMOYTrOJIbHbBIN bubmuotexa [JOK




napaJuIeICUIe] U €ro CBOKWCTBa 28.02.2025 | https://m.edsoo.ru/8a7be683
[Mupamuna: n-yronpHasi mupamMuaa,
IpaHU U OCHOBaHUE MUPAMHUIbI;
48 621(0321;1 Y TIOJTHAs HOBZpXH:CTL bubmmorexa [IOK
. 04.03.2025 | https://m.edsoo.ru/fblcd0as
MUPAMU/JIbI; IPAaBUJIbHAS U yCeuEHHAs
nupamua
[IpaBuTbHBIC MHOTOTPAHHHUKH:
MOHSITHE MTPABUILHOTO

49 MHOTOTPaHHHKA; MPaBUIIbHAS pU3Ma bubmmoreka [JOK
Y NIpaBUJIbHAs IUPAMULIA; 07.03.2025 | https://m.edso00.ru/074c8865
MpaBWJIbHAS TPEYTrojbHAas MUpaMUaa
Y TIPaBUJIbHBINA TETpasap; KyO
[IpencraBienue o NpaBUIbHBIX

50 MHOT'OTpaHHHUKaX: OKTa’dp, bromorexa LIOK

11.03.2025  https://m.edsoo.ru/a0fddSbf
JOJIEKAdP U UKOCAZIP.
CumMeTpHs B IPOCTPAHCTBE:!
CUMMETPHUS OTHOCUTEIIEHO TOYKH,

51 IPSIMOM, TUIOCKOCTH. DJIEMEHTBI bubnmnoreka [HOK
CUMMETPUU B IUPAMHUJIAX, 14.03.2025  https://m.edsoo.ru/b9e777d9
napasuieNienunenax, npaBuiIbHbIX
MHOTOTpaHHHKaX
Brruncnenue neMeHTOB

52 MHOTOTPaHHHUKOB: p&Opa, TUaroHa, Bubmmorexa [IOK

18.03.2025  https://m.edsoo.ru/6¢cdbecef
YTIIBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
ITOJIHOM ITOBEPXHOCTHU NPSIMOU
53 MPU3MBI, TUIOLIAb OCHOBAHHM, bubmmorexa TTOK
21.03.2025  https://m.edsoo.ru/37d84157

TeopeMa 0 OOKOBOI MOBEPXHOCTH
IIPSIMOM TIPU3MBI




[Tnomaas 6OKOBOM MOBEPXHOCTH U
IIOBEPXHOCTH IIPaBUIIbHOU

54 MMAPAMUIBL, TEOPEMA O TLIOIIAAN bubmmorexa LOK
. . 01.04.2025  https://m.edsoo.ru/5603e30b
OOKOBOI IIOBEPXHOCTH YCEUEHHON
U PAMHU/TBI
55 KoHTponbHas pabota 1o Teme bubnmnoreka HOK
"MHororpaHHuku" 04.04.2025  https://m.edsoo.ru/a95f5¢04
56 [TousTue 06 00BEME bubmorexa HOK
08.04.2025 @ https://m.edsoo.ru/7ad0020b
57 O06BEM IpU3MBI bubnnorexa [IOK
11.04.2025  https://m.eds00.ru/79853608
58 O0BEM TIPU3MBI bubnuorexa [IOK
15.04.2025  https://m.edsoo.ru/1¢053890
59 O0BEM TPU3MBI bubnmorexa OK
18.04.2025 | https://m.edsoo.ru/482d3f51
N bubnuoreka [{OK
60 O06nBe
DEM THpaMHIB! 22.04.2025  https://m.edsoo.ru/235171b3
61 O0BbEM TUpaMuIbI Bubmiorexa OK
25.04.2025  https://m.edsoo.ru/f47dfefd
62 O0BEM TUpaMHUTBI bubmmorexa OK
29.04.2025 @ https://m.edsoo.ru/79¢10312
63 O0BEM TUpamMuIbI Bubmiorexa OK
02.05.2025  https://m.edsoo.ru/2faadc3f
64 KonTtponbHas pabora o Teme bubmuoreka [IOK
"O0BEMBI MHOTOTPAaHHUKOB" 06.05.2025 = https://m.edsoo.ru/28a6573c
[ToBTOpenue, 0600IIEHNE
. bubnuotexa [JOK
65 CHUCTeMaTH3aIvs 3HaHU.
13.05.2025 | https://m.edsoo.ru/098bedad

[Toctpoenue ceueHuii B




MHOI'OI'paHHUKE

[ToBTopenue, 06001IEeHNE
CUCTeMaTH3alMs 3HAaHUH.
Brrunciienne pacCTOsTHUN: MEXITY

66 BYMS TOYKAMHU, OT TOYKHU 10 1 Bubmaorexa ITOK
By . ’ a 16.05.2025 = https://m.edsoo.ru/f7792ba9
HPSIMOM, OT TOYKH JI0 TIIOCKOCTH,
MEXKTy CKPEIUBAIOIUMUCS
PSIMBIMH
bubnunoreka LIOK
67 n 0 1
TOTOBAA KOHTPOIbHAA paboTa 20.05.2025  https://m.edsoo.ru/b9146bcO
[ToBTOpeHue, 0600MIICHNE
cUCTeMaTu3alys 3HaHuH.
Brluncienue yriioB: Mex,
68 CKPEIIHNBAI0 ZIMI/ICSI o ;INIIIIZMH 1 buGnuorexa [IOK
PEIHBAToNH P ’ 23.05.2025  hitps://m.cdsoo.ru/56765¢8b
MEX]Ty TIPSIMOI U MJIO0CKOCTBIO,
JBYTPAHHBIX YTIIOB, YTIIOB MEXITY
[UIOCKOCTSIMHA
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nudgposbIe
Tema ypoka Konrtpoabubie IIpakTnueckue p
n/n Bcero u3ydyeHusi o0pa3zoBaTesIbHbIE
padoThI padoThbI
pecypcsbl
Cdepa u map: ueHTp, paanyc,
bubnunoreka LIOK
1 IAAMETP; TUIOIAAb IIOBEPXHOCTH 1
https://m.edsoo.ru/0341bc2b
chepsl
BsanmMHuoe pacrionoxxeHue chepsl u
bubnuoreka [{OK
2 IJIOCKOCTH; KacaTeabHas MII0OCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; uromaas chepsl

3 N3o0paxkenue cdepsl, mapa Ha | bubnnorexa [JOK
mockocTy. CedeHus mapa https://m.edsoo.ru/bc15f7f2
unuuapuyeckasl HOBEPXHOCTb,

4 o0pa3yromue UIHHIPHIECKO 1 bubmuoreka [IOK
MIOBEPXHOCTHU, OCh LIWJIMHIPUYECKOMN https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTHU
Hunuuap: ocHOBaHMS 1 OOKOBas

5 MIOBEPXHOCTh, 00pa3yrolas 1 och; 1 bubmmnoreka HOK
I0Ma1b OOKOBOW U TIOJTHOM https://m.edso0o.ru/188f6216
MMOBEPXHOCTHU
N3o0pakenue muimHapa HA
IJTOCKOCTH. Pa3BépTka muuHapa.

6 Ceuenus nuIdHIpa (MIIOCKOCTHIO 1 bubmmorexa TOK

N P ’ https://m.edsoo.ru/016e25eb
napajuieIbHON Win
MEPIEeHIUKYISIPHON OCH LIMITUHAPA)
bu6muoreka [IOK
7 KoHnnyeckast noBepXHOCTB, 1 1

https://m.edsoo.ru/c94ba09b




o0pasyronire KOHUYECKOn
IIOBEPXHOCTH, OCh U BEPIIUHA
KOHHMYECKOU ITOBEPXHOCTH

KOHYCZ OCHOBAHUEC U BCPIIWHA,

bu6nmoreka [IOK
8 oOpa3syroias 1 0Ch; IJI0MA b
. . https://m.edsoo.ru/897dd3b2
OOKOBOW M IMOJTHOU MMOBEPXHOCTH
Y cedéHHBIN KOHYC: 00pa3yromue u BuGmiorexa LIOK
9 BBICOTA; OCHOBAaHHUsI 1 OOKOBas
https://m.edsoo.ru/1468bab3
MTOBEPXHOCTH
N300pakeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmmoreka [JOK
MapasieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IIJIOCKOCTBIO, TPOXOSIIEH Yepe3
BEPIINHY)

1 KomOunamms ten BparieHus u bu6mmoreka IIOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpanHuK, OMCaHHBIA OKOJIO

12 cdepsr; cepa, BIUCaHHAs B bubnmnorexa [JOK
MHOTOIPaHHUK UJIU B TEJIO https://m.edsoo.ru/Ob136158
BpaIICHUS

13 [TonsiTre 06 00bEMe. OCHOBHBIC bubmuorexa [JOK
CBOICTBa 00BEMOB TET https://m.edso0.ru/26a03fb7

N bubmuoreka [{OK
14 OGbEM LHApa, KOlyCa https://m.edsoo.ru/5513d87b
. bubmuorexa [JOK
15 OObEM tapa it MIOAb ChepEI https://m.edsoo.ru/d189bde2
16 [TogoOHEbIE TEeNa B MPOCTPAHCTBE. bubmorexa [IOK

https://m.edsoo.ru/810cfleb




COOTHOIIICHUS MEXTy TUIOIIAISIMHU
MOBEPXHOCTEH, 00BEMaMHU
IMOIOOHBIX TEII

17 KonTponbHas pabora no remam bubmmoreka [JOK
"Tena Bpamenus" u "O0beMbI TET" https://m.edsoo.ru/4a33a8ab
13 BexTop Ha 10CcKOCTH U B Bu6mumoteka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
bubnunoreka LIOK
19 CrnosxeHue ¥ BBIYMTAHNUE BEKTOPOB
https://m.edsoo.ru/23f4f089
b K
20 YMHOXEHNE BEKTOpa Ha YHCIIO nomotexa LO
https://m.edsoo.ru/dee379eb
Pasnosxenne BekTopa 1o TpéM
P P bubnunoreka LIOK
21 HEKOMILUIAHAPHBIM BEKTOpaM.
https://m.edsoo.ru/a28fd74e
[IpaBuno napannenenumnena
Pemenne 3ama4d, CBSI3aHHBIX C
. . bubnuoreka [{OK
22 IIPUMEHEHHUEM IPAaBUII JEHCTBUN €
https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBII METOJT
23 Il I/Ip CLICHUN FCOMe’ll:“) WYECKUX bubmmorexa [TOK
PP P https://m.edsoo.ru/d3alfe30
3a1a4y
[IpsiMmoyronbHas cuctema
24 KOOpJWHAT B IPOCTPAHCTBE. bubmuoreka [IOK
Koopaunatsl BekTopa. [Ipocreiimue https://m.edso00.ru/48db7058
3a/1a4yd B KOOpAMHATaxX
75 Yron Mexay BEKTOpaMH. bubnuotexa [JOK
CxkansipHoe MpOU3BEJIEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yrios Mexy bu6nunorexa LIOK

IMPSAMBIMHA U IINIOCKOCTAMUA

https://m.edsoo.ru/8etbe78e




KouTponbhas pabota no teme

bu6nmoreka [IOK

27 "Beiropsi KSOP AHATEL B ! https://m.edsoo.ru/77¢22fc5
MIPOCTPAHCTBE
IToBTOpEeHME, 0000IIEHNE U

73 cucTeMaru3anus 3HaHui. OCHOBHBIC | bubmuorexa [JOK
¢burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
IJIAHUMETPUU
[ToBTOpEeHME, 0000IIEHNE 1

29 cucrtemaTusanus 3HaHuii. OCHOBHBIE 1 bubnuorexa [IOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
IJIAHUMETPUHU
[ToBTOpEeHME, 0600IICHNE 1

30 CHCTeMaTH3alys 3HaHui. 3agaun 1 bubnunoreka LIOK
IUTAHUMETPUU U METOBI UX https://m.edsoo.ru/7491efeQ
peuieHus
[ToBTOpenue, 06o0IIEHNE U

31 CUCTEMaTHU3aIlus 3HaHUH. 3a/1auun 1 bubmuorexa [JOK
IUTAHUMETPUU U METOBI UX https://m.edsoo.ru/4dffda97
peuieHus
[ToBTOpenue, 06o0IIEHNE U

1 cucreMmaru3anusa 3HaHui. OCHOBHEIE 1 bub6mmorexa [IOK
¢burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUU

33 WtoroBas koHTpoJsibHas paboTa 1 Bubnmorexa [IOK

https://m.edsoo.ru/ec24dfc2

34 [ToBTOpenue, 0600IEeHNE U 1 but6mmorekxa [IOK

cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME







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

» MaTtemaTrka: anrebpa 1 Hayaia MaTeMaTHUYECKOTO aHAJIN3a, TEOMETPHSL.
['eometpus, 10-11 knaccwl/ Atanacsin JI.C., byry3os B.®., Kanomues C.b. u ap.,

AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mmoteka L{OK https://m.edsoo.ru/
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