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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eoMerpusi» 0a30BOTO YpOBHS IS
obyuarommuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUW, NPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOPa3BUTUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO M IIO3HABATEIIBHOTO pPAa3BUTHUSA
JUYHOCTU 00yYarOIXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUECKON 3HAYMMOCTBIO METAalpeIMETHBIX U
IPEAMETHBIX PE3YJIbTATOB OOYyYEHHS] T€OMETPUU B HAIPaBICHUM JIUYHOCTHOIO
pa3BuTUsg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YYEHHS IPYTUX y4eOHBIX NUCIMIUIMH. Pa3zButne y oOydaronmxcs
MPaBUJIBHBIX TPEACTABICHUM O CYIIHOCTH U TPOUCXOKIECHUU T€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIICHUH PEAIbHOIO M HICANIBHOT0, XapaKTepe OTpaXEeHUs
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
Tr€OMETPUHU B CUCTEME HAYK M POJIU MATEMATHYECKOTO0 MOJIEITUPOBAHUS B HAYUHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yYaIllUXCsl, a TaKKe KauyeCTB MBIIUJICHUSI, HEOOXOAMMBIX JUIs aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eoMeTtpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHHsI Kak
JTUCITUTUINH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK M TYMaHUTAPHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MPU HU3YYCHUHU OOYHarOIIUMUCS
MOHSATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pELIEHUs T€OMETPUYECKUX 3aJay, YMEHHE BbIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHUH 337a4 €CTECTBEHHO-
HAyYHOTO IIMKJIAa, B YaCTHOCTH U3 Kypca (DU3UKHU.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIUalbHOro ObITHs, (opma
OTPaXKEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCIELIIHOTO MO3HAHUS W aKTHUBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHSAET pa3Hble BUABI y4eOHOM M TPYIOBOM N1€ATENHLHOCTH,



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 mporpaMMmbl yueOHoOro kypca «l'eomerpusi» Ha 0a30BOM
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
0 CTIEIHAIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HA4YeHA MJIs
OOy4Jaronuxcst CpeaHEH IITKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPy HCHHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromuecs Ha
0a30BOM YypOBHE JIOJDKHBI OCBOUTH OOIIME MATEeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoi TEOMETPHUH € HEOOXOAMMBIC ISl JKU3HU B COBPEMCHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO Oojee
r1yOOKO, €CiiM B JajbHEWIIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHMX B MPOPECCUOHAITBHON JESTEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI TMPOTpaMMbl  OOECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpHOpUTETHBRIMH  3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax gBisitoTCS:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJIBTYPhI H OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIITUM MUPOM;

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

e (opmupoBaHme yMeHHsS pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaICHUS;

e OBJAJCHHEC METOJAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHMe yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPAaHHHUKAX ¥ TeJaX BPAICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJay;
dbopMHpOBaHWE yMEHHUS  IPOBOJIWUTH  HECJOKHBIE  JIOKAa3aTeIbHBIC
paccyXJleHUs B XOJIe¢ PEILIEHUs CTEPEOMETPUYECKUMX 3aJad U 3a7ad C
MIPAKTUYECKUM COJEP’KAHUEM;

e pa3BUTHE  UWHTEJUIGKTYaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOydJaronmmxcsi, IMO3HAaBAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBaHue (GyHKIIMOHATIBHON I'PaMOTHOCTH, peneBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh MPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTyalUsiX ¥ IPU U3YYEHUU IPYIMX Y4YEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMyIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO3AaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI amnmapar Uil PEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a]1a4, UHTEPIPETUPOBATh U OLIEHUBATh MOIYUYEHHBIE PE3YJIIbTAThI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCSl BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHWs 3a]ad, pEIIaeMbIX Ha YPOBHE
WHTYUTHUBHOT'O MO3HAHU, U ONPEAEIEHHBIM 00pa30oM OpraHM30BaHHas padoTa Haj
HUMH, 4YTO CIOCOOCTBYIOT PpPA3BUTHUIO JIOTMUYECKOTO M IPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO IIPEAMETA.

[Ipeanourenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOyYeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
MIPAKTUYECKON JEATENbHOCTH. Pa3zBUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUNU Yy
yYaIlUXC B Kypce€ CTEPEOMETPUM IPOBOAMTCS 3a CYET pelIeHUs 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUpPOBaHUE
IIPOCTPAHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HarJISIIHOCTh, a OIIepUpOBaHUME O00pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COACPIKAHNU.

OcHoBHbIE cozeprkaresibHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B POCTPAHCTBEY, «Teia BpaleHus,
«BekTopbl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
oOy4eHHs Ha YPOBHE CpeHEro 001Iero oopa3oBaHusl.

Conepxxanne o0pa30oBaHUs, COOTBETCTBYIOLIEE INPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacupeneN€HHbIM [0 TroJaM oOydeHwus,
CTPYKTYPUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEICTaBICHUNA OOYydYalolUXCs, pacuIupsis U
yriyosisas e€, o0pasyst pOoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha usydenue reomeTpun otBoAUTCA 2 yaca B Heaento B 10 kiacce u 2 yaca B
Henemo B 11 kmacce, Bcero 3a 1Ba roga o0y4ueHus - 136 y4eOHbBIX 4acoB.



COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapamiensHOCTh NPSAMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPSIMbIE B  IIPOCTPAHCTBE;
MApAJUICIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON M IUIOCKOCTHU. YTUIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YrOJd MEXAY MNpPSMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTed. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenume]; TOCTPOSHUE CEUCHHI.

[lepneHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MIPSAMBIE B
MIPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJIAPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTH. YTJIbI B IIPOCTPAHCTBE: YIOJI MEXIY IMPSIMOU U
IUIOCKOCTBIO;  JBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYJISp U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHAUKYISAPHOCTh  TUIOCKOCTEM: MNPU3HAK  MEPHEHAUKYJISIPHOCTH  ABYX
IIOCKOCTEN. TeopeMa 0 TpEX MEepIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHUKa. [Ipu3ma: n-yromapHas
MpU3Ma; IpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MIOBEPXHOCTh ITPU3MBL. [Tapannenenunen, PSIMOYTOJIBHBIN
napajiejienune]; U ero cpoucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPaMUIbl, OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, MPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUWKA; MpaBUJIbHAS MpHU3Ma U
NMpaBWIbHAs THPAMUJIa; NpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpa’dap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaekadip U ukocadap. CeueHus Npu3Mbl U TUPaMUIbI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJIEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



Brruncnenre 971€eMEHTOB MHOTOTPAHHUKOB: pEOpa, IUaroHaid, YIJIBL
[Tnomane OOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTH NPSIMOW MPU3MBI,
IUIONIA/b OCHOBaHUM, TeopeMa O OOKOBOM TOBEPXHOCTH MPSMOM MPHU3MBL
[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 MOOOHBIX TE.

11 KVIACC

Tena Bpaimenust

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrolue HAIAHAPUYECKOU
MOBEPXHOCTH, OCh LIWJIMHIPUYECKON MOBEpXHOCTU. LlwimHIap: oOcHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zylolias M OCh; IUIONMIaJb OOKOBOM M TOJHOMN
IIOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MoBepXHOCTU. KOHyC: OCHOBaHuME U BepIIMHA, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3yrollire U BbICOTa; OCHOBaHMS U OOKOBAsI TIOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, IUaMeTp; IJIOMAAL MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
I01aab Chephl.

N300pakeHne Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WJIH TeEJO
BpalIeHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tes. Teopema 06 00BEME
NPsMOYTOJIBHOTO TMapajuienenunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
konyca. O0BEM 1mapa u 1mIomass chepsl.

[Tomo6ueie Tena B mpoctpaHcTBe. COOTHOIIECHUS MEXKIY TUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenus mwiMHapa (TapaJyIebHO W NEPHEHAMKYJSIPHO OCH), CEUCHHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJIIEE 4Yepe3 BEPIIMHY), CECYCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mi1ockocTH U B npocTpancTBe. ClI0KEeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznoskeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. IIpaBuno mapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM IIpaBHWJI JACUCTBHM € Bekropamu. lIpsaMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnatel 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» XapaKTepU3yIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUUCKOrO OOMIeCTBa, IMPEACTAaBICHHUEM O
MaTeMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PAa3IMUHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpakIaHCKOTO oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTnyeckoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAKCHUS 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, chepax

SKOHOMUKH.
JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESTEIbHOCTHIO
y4€HOIr0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyILIEroO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MUPY, BKIIOYas JCTETUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKIeHUM;
BOCIPUMMYHBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Dusuyeckoe BOCIIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (370pOBOE€ TMHUTAHHE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJsipHas busnueckas AKTUBHOCTb); bu3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUSX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TPYIY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWs, MHTEPECOM K
pasnuuHbIM  cepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeli mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHWM BCEH KM3HU; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIbTYPhI, NOHUMAHHEM BIIUSHUS
COIMATbHO-DPKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAILHOM
Cpenbl, OCO3HaHHWEM TJOOAIBHOTO  XapakTepa JKOJOTHYECKUX  IMpodIieM;
OpHCHTAIlCl Ha NMPUMEHCHHE MAaTEMaTHYCCKUX 3HAHHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY’KAaIOIICH Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB W OIICHKH WX
BO3MOJKHBIX MTOCIICJICTBHH VISl OKPY>KAIOIIEH CPEIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ¥  OOIICCTBCHHOHW MPAKTHUKW, [MOHHMMaHHEM
MaTeMaTHYECKONH HayKH Kak c(epbl UYelTOBEYECKOW MeATEIBbHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHs IHMBHJIW3AIMH; OBJIAJICHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPAa;
TOTOBHOCTBIO OCYIIECTBIIATH TMPOCKTHYI0 U HCCICIOBATEIBCKYIO JEATEIBHOCTD
WHIMBUIYAIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
O0elcmeusmMu, YHUBEPCAaNbHbIMU Pe2YIAMUBHbIMU OeUCTNEUIMU.

1)  Vwuueepcanvuvlie  nosnasamenvuwvle  Oeticmeus, — obecneuusaom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YHAOWUXCS (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYJcamwezo  Mupa;  npumeHeHue  J102U4ecKux,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAefcTBu:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATHYCCKUX
O00OBEKTOB, TMOHATHH, OTHOIICHUH MEXAY IOHATUAMH, (OPMYIHUPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TPH3HAK
KJaccu(uKanyu, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W MPEOOPa30BHIBATH  CYXKICHHUS:
YTBEPIUTEIbHbIE U OTpPULIATENbHBIC, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh  KPUTEPUH  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

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

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

e BBIOMpATh croco0 pemieHus ydeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIEHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebCcKue 1eiiCTBUS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCJIENOBATENLCKUI MHCTPYMEHT MO3HAHMUS;
dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHUBOpEUUE, MpolIemy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHWPOBAHHBII OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, ITPOIIECCaMHU;

e CaMOCTOSITEILHO (POPMYJIHUPOBATH 00OOIIEHUS U BBIBOJIBI O Pe3yjIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHUS, OIIEHUBATH JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pabora ¢ unpopmanmeii:

e BBIABJIATH JACPUIUTH HHPOPMAINH, NAHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BONIPOC U JJIS PEIICHUS 3a]1a4H;

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

e CTPYKTYypUPOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B PA3INYHBIX (opMax,
WJUTIOCTPUPOBATH Tparueck;

e OIICHUBATH HaAE&KHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAmMUGHble  Oelicmeus, 0Oecnedusarom

coOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAOUWUXCHL.

OO0menne:



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

B X0JI€ 00CYKIEHU 3a7]aBaTh BONPOCHI 110 CYIIECTBY O0CYKIaEMOU 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
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOINIACHS, CBOM BO3PAKECHMUS,
IPEACTABIATh  pPE3YyJbTaTbl  PEIICHHS  3aJa4d,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

NOHMMATh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMaHJIHOH U
WHIUBUTyJIbHON pabOThI MPY PENICHUH YICOHBIX 3a7a4; TPUHUMATH 11ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeieNaTh BUABI PabOT, TOTOBapUBATKLCS, 00CYKIATh MPOIIECC
U pe3yibTaT paboThl; 000011aTh MHEHHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE ITITYPMbD» W WHBIC), BBINOJHATH CBOI 4YacTh pPaOOTBI WU
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUSI.

Vuusepcanonvie  pezynamuenwle  Oelicmeus, obecneuusaom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCU.
Camoopranusanus:

COCTABJISITH IUIAaH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 peIeHUs
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPILIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOLECCOB, UX PE3yIbTaTOB;
BJIaJ€Th CHOCOOAMM  CaMONPOBEPKH, CaMOKOHTPOJII THpolecca H
pe3yibTaTa pelieH!sl MaTEMaTUYECKOH 3a1a4H;

NpPEABUNIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh NpPH PEUIEHUU
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIIBHOCTH HAa OCHOBE HOBBIX
0OCTOSATENbCTB, TAHHBIX, HAWEHHBIX OLINOOK, BBISIBICHHBIX 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 MOHATHIAMH: TOUKA, MPSMasi, INIOCKOCTb.

[IprMeHSATh aKCHOMBI CTEPEOMETPUU U CIEACTBHUA W3 HUX INPH PEHICHUU
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHATHSAMU: MAPATUICTBHOCTD U MEPICHINKYIISIPHOCTD MPSIMbBIX
Y TJIOCKOCTEHN.

KnaccupumupoBath B3auMHOE pacloNOKEHUE MPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JIBYTPAHHBIA yToJl, TPaHU JABYIPAaHHOTO YTIIa,
peOpo IBYTpaHHOTO yTIJia; JMHEWHBIM YTroj JABYTPAHHOTO YIJIa; TpaaycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHHMK, BBIMTYKJIBIA ¥ HEBBITYKIIBIHI
MHOTOTPaHHHK, 3JIEMEHTHl MHOTOI'pPaHHHKA, TPABUIILHBIN MHOTOT DAHHUK.

Pacro3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIbHBIN TapaJijIesienumne, Kyo).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KjIaccu(uKanuy  (BBINYKIBIE W HEBBIMYKIbIE MHOTOTPAaHHUKH; TPABUIIbHBIC
MHOTOTPaHHHKH; MPSMbIE ¥ HAKJIOHHBIE TIPU3MBI, TApaJUICIICITUTIC IBI).

OmneprpoBaTh MOHATHIMH: CEKyI[as INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBACHATH TPUHIIUIIBI IOCTPOCHHSI CEUSHHH, NCTIONB3YsI METO/T CIICIOB.

CTpouTh CEYCHHS MHOTOTPAHHUKOB METOJOM  CJICOB, BBINOJHSATh
(BBIHOCHBIC) TUIOCKHE YEpPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXY, COOKY, CHU3Y.

Permats 3a1aun Ha HaXOXKICHUE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOJbl TPU PEHICHUU
CTaHJAPTHBIX MAaTEMAaTUYECKHX 3a7ad Ha BBIYHMCIICHUE PACCTOSIHUN MEXIY IBYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAOIIUMUCS MTPSIMBIMH.

Pemate 3aaun Ha HaXOXKJCHUE TEOMETPUUECKUX BEIMYHMH 10 00pas3iaM Uiu
aNrOpuTMaM, TMPHUMEHSS W3BECTHBIE AaHAJIUTUYECKHE METOJbl NpPU PELICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKHX 3aJad Ha BBIYHCICHUE YIJIOB  MEXIy
CKPCUIMBAIOIIMMUCS ~ MPSMBIMH, MEXKIY TMPSIMOH H  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMyja) ¢ TMpuMEHEHHEM (OpMys; BBIYMCIATH COOTHOLICHHUS 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
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HaKThl Ui PEUIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO IaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEWIINE NPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPHUHU B UCKYCCTBE.

[IpyMeHATh MOMYYECHHBIE 3HAHHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallud W IPUMEHATb HU3YYEHHBIE TIOHATHUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIMPOBAHHONW MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE T'E€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEINU C
UCITIO0JIb30BAaHUEM T€OMETPUUYECKUX MTOHATUI U TEOpPEM, anmnapara anreopsbl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPUYECKas IOBEPXHOCTh, OO0pasyrolue
WIMHAPUYECKONM  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHHYECKON MOBEPXHOCTH, KOHYC; c(pepruyeckasi moBEepXHOCTb.

Pacno3naBath Tena BpamieHus (HUIWHIP, KOHYC, cdepa u 1map).

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPALLECHUS.

KnaccudummpoBats B3auMHOE pacosiokeHnue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMHU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTAa, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapPOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
re€OMETPUUYECKUX TeJl C IPUMEHEHHEM (popMy:I.

OnepupoBaTh MOHATUAMH: MHOTOTPAaHHHMK, BIHCAHHBIM B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpaICHUS.

BbuncnsTe COOTHOLIEHUSI MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0OHBIX TEN.



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

BEITIOTHSTH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 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, O0BACHITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJIaIOT.

[IpuMeHSTH MpaBUiIO Napasuieienueaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIrOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOPaMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensTy TeoMeTpuueckue ¢akThl ISl PELICHUs] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIAraroluX HECKOIBKO IIArOB PEIICHHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaxX0XJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WU airfOpUuTMaM, NPUMEHSIs
M3BECTHBIE METO/IbI IIPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAUTHE NpUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMEHATh TMOJyYEHHBIE 3HAHUSA Ha IPAKTHUKE: AHAJIMW3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE IOHATUS B MPOLECCE IIOUCKA PEIICHUS
MaTeMaTU4ecku CcHOpPMYyIUPOBAaHHON TMPOOJIeMBbl, MOJETUPOBATh PpEaAJIbHbBIC
CUTyallud Ha S3bIKE TE€OMETPUU, MCCIEAOBaTh MOCTPOECHHBIE MOJEIH C
WCITOJIb30BAHUEM TEOMETPUUIECKUX TTOHITHI M TEOpPEM, amnmapara aareOpsl; peniaTh
MMPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUYECKNX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 BBenenue B ctepeoMeTpuio 10
) IIpsimble ¥ TIOCKOCTH B ITPOCTPAHCTBE. 12 |
[TapaninenbHOCTb NPSAMBIX U IJIOCKOCTEN
3 [lepnieHIMKYISIPHOCTD NPSIMBIX U 12
IIJIOCKOCTEN
4 VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 10 1
5 MHororpaHHuKu 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHME: CEUEHMS, PACCTOSTHUS U YTIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM undposbie
Ne i/m P Konrposbnbie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 Tena BpaieHus 10 1
2 Tena Bpamenust: [{unmuaap 9 1
3 OOBEMEBI TN 12 1
4 Bektopsl 10 1
5 BekTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 19 1
6 [ToBTOpeHME, 0000IIECHNE, g !
cUcTeMaTu3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OCHOBHBIE TIOHSTHSI CTEPEOMETPHUU: TOUKA,
npsimMasi, MI0CKOCTh, IPOCTPAHCTBO.
[IpaBuiia n300paxeHust Ha PUCYHKaX:
M300paKeHUS MIOCKOCTEH!, MapaieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

IlonsTus: MEpCCCKaAromurecs mI0CKOCTH,
nepeCeKaromuec:d nmpsamMad u rjiIoCKOCTb

KoauuecTBO 9acoB

KonTpoabubie

Bcero
padoThI

IpakTuyeckue
padoThbI

JlaTa
U3YYeHUS

01.09.2023

05.09.2023

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/bHbIE

pecypchl

IlonsTus: MEpCCCKaAromureCs MmI0CKOCTH,
InepeceKarommecs npsamas U rmiI0CKOCTb

3HAKOMCTBO C MHOTI'OrpaHHUKAaMH,
I/I306pa)KCHI/IC MHOI'OT'PpaHHHUKOB Ha
PUCYHKAX, HAa IPOCKIUOHHBIX Y€PTEIKAX

HauanbHbl€e CBEEHUS O KY6e " mupamuze,

uX pa3BEépTKU U Mojenu. CeueHus
MHOT'OI'PaHHHUKOB

08.09.2023

12.09.2023

15.09.2023

HavaneHble cBeieHNs 0 KyOe U mupamu/e,
UX pa3BEPTKH U Mozenn. CedeHust
MHOTI'OTPaHHUKOB

19.09.2023

TToustue 00 aKCMOMATHYECKOM
MTOCTPOCHUU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX

22.09.2023




10

[TonsiTre 06 akCHOMaTUYECKOM
IIOCTPOEHUH CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH H CIICICTBUA U3 HUX
[TonsiTre 06 akCHOMaTUYECKOM

IIOCTPOCHHUHU CTCPECOMETPHU: AaKCUOMBI
CTECPCOMETPHHU U CIICACTBUA U3 HUX

IToHsATHE 00 AKCUOMATUYECKOM

IIOCTPOCHUHN CTCPCOMCTPUHU: AKCHOMbBI
CTCPCOMETPUHU U CICACTBUA U3 HUX

26.09.2023

29.09.2023

03.10.2023

11

B3anMHOe pacnonoxeHue npsMbIx B
IIPOCTPAHCTBE: IIEpECEeKArOIIUeECs,
HapajulesIbHbIE U CKPEIIUBAIOLINECs
IpsIMble

06.10.2023

12

[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE: Mapalie/IbHbIE IPSIMBIE B
MIPOCTPAHCTBE; MapaJIeIbHOCTh TPEX
MIPSIMBIX

10.10.2023

13

14

[TapamienpHOCTh IPSIMBIX U IJIOCKOCTEN B
npoctpaHcTse: [lapamienbHOCTh NPAMON 1
IJI0CKOCTH

Vsl ¢ COHaIIpaBJICHHBIMU CTOPOHAMU

13.10.2023

17.10.2023

15
16

17

VYron Mexay npsiMbIMU B IPOCTPAaHCTBE
Yron Mexay npsiMbIMU B IPOCTPAaHCTBE

[TapamienbHOCTh IOCKOCTEN:
NapauleIbHbIE II0CKOCTH

20.10.2023
24.10.2023
27.10.2023

18

19

CBolicTBa napajIeNIbHBIX TUIOCKOCTEN

[Ipocreiinme npocTpaHCTBEHHBIE (PUTYPHI
Ha IJIOCKOCTH: TETpa’Ip, KyO,

07.11.2023
10.11.2023




napalICICIIUIIE

20 [TocTpoenue ceuenuit 14.11.2023

21 [Toctpoenue ceueHuit 17.11.2023
Kontponbnas padota nmo teme "[Ipsmbie u 21.11.2023

22 IJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenpbHOCTh NPSIMBIX U MJIOCKOCTEH"
[lepneHMKyIAPHOCTD NPSMOM U 24.11.2023

23 IJIOCKOCTH: MEPIEHANKYJIISIPHBIE IPSIMbIE B
IIPOCTPAHCTBE

24 [Ipsimble napasuienbHbIE U 28.11.2023
MEPIEHIUKYISIPHBIE K IIJIOCKOCTH

)5 [Ipsimbie mapajieNbHbIE U 01.12.2023
NEePIEHAUKYISIPHBIE K MTIOCKOCTH

%6 [Ipu3HaK neprneHMKyIsIpHOCTH PSIMOU 1 05.12.2023
IJIOCKOCTH

7 [Ipu3Hak neprneHuKyIsIpHOCTH MPSMON U 08.12.2023
IJI0CKOCTH

73 TeopeMa 0 npsIMOM NEepIIEH AUKYIIAPHOU 12.12.2023
IJIOCKOCTH

79 Teopema o npsiMOi NTepIIEHIUKYIIIPHOU 15.12.2023
IJI0CKOCTH

30 Teopema o npsiMO NTEpIIEHUKYIIAPHOU 19.12.2023
MJI0CKOCTH
[lepnieHqUKyIsAp ¥ HAKJIOHHBIE: 22.12.2023

31 paccTosiHue OT TOUKH JI0 IJIOCKOCTH,
paccTosiHue OT IPSIMOM A0 INIOCKOCTH

3 [lepnenauKynsip 1 HAKJIOHHBIE: 26.12.2023

pacCcTosAHruC OT TOYKHU [0 IJNIOCKOCTH,




pacCTosAHUEC OT HpﬂMOﬁ J0 IIIIOCKOCTH

[lepnienuKkymnsip 1 HAKJIOHHBIE: 29.12.2023
33 paccTosiHue OT TOYKH JI0 MIIOCKOCTH,

paccTosiHue OT IPSIMOM J0 TUIOCKOCTH

[lepnienuKkymnsip 1 HAKJIOHHBIE: 09.01.2024
34 paccTostHUuE OT TOYKH JI0 IJIOCKOCTH,

paccTosiHue OT IPSIMOM J0 IUNIOCKOCTH
35 VYTIiabl B IPOCTPAHCTBE: YIOJI MEXKILY 12.01.2024

IIPSIMOM M TUIOCKOCTBIO
36 JIByTrpaHHbIN yroJi, TMHEHHBIN yro 16.01.2024

JIBYTPAHHOTO yria
37 JIByrpaHHbIN yroJ, JUHEHHBIN yro 19.01.2024

JBYTPaHHOIO yria

[lepneH UKy AIPHOCTD IJIOCKOCTEH: 23.01.2024
38 MIPU3HAK NEPIIEHIUKYISIPHOCTH ABYX

IIJIOCKOCTEN

[lepnieHAUKYIIAPHOCTD IIOCKOCTEM: 26.01.2024
39 IIPU3HAK NEPIEHIUKYISIPHOCTH ABYX

IIJIOCKOCTEN

[lepnieHAUKYIIAPHOCTD MIOCKOCTEM: 30.01.2024
40 MPU3HAK NEPIEHANKYIISIPHOCTH JABYX

IIJIOCKOCTEN
41 Teopema o TpEX neprneHAnKyJIIpax 02.02.2024
42 Teopema 0 TpEX NMepreHAnKyJIsIpax 06.02.2024
43 Teopema o TpEX neprneHAnKyJIIpax 09.02.2024

KonrtponbHas pabora no remam 13.02.2024
44 "[lepneHIUKYISIPHOCTD MPSAMBIX U

riockocTeil" u "YIIbl MeXIy NPSMBIMU U




45

IJIOCKOCTSIMHA"

[TonsiTie MHOTOrpaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOI'PaHHUKA, BBITYKJIbIE U
HEBBIMYKJIbIe MHOTOI'PaHHUKU; Pa3BEPTKA
MHOTOTpaHHHUKa

16.02.2024

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHMS IIPU3MBI; IIPsIMasi U HAKJIOHHAs
IpU3MBbl; OOKOBas U MOJIHAS TOBEPXHOCTh
IIPU3MBI

20.02.2024

47

48

49

50

51

[Tapamtenenunen, NpsAMOyIrOJIbHbBIN
napajuleJIenuIe]l 1 ero CBOMCTBa
[Tupamuza: n-yrojapHasi nupamuja, rpaHu
1 OCHOBAHUEC IMUPAMHUBI; OoKoOBas u
ITOJIHAA MMOBEPXHOCTh IMUPAMUABI;
IpaBWIbHAsA U YCEUEHHAs TUpaMUIa

[IpaBuibHBIE MHOTOTPAHHUKH: TIOHATHE
MPaBUJIBHOIO MHOTOI'PAHHUKA;
MpaBWIbHAs MPHU3Ma U NPABUIIbHAS
NUpaMUA; IPaBHIbHAS TPEYTOJIbHAS
MUpaMuIa ¥ IPaBWIBHBINA TETpadIp; KyO
[IpencraBnenue o mpaBUIIbHBIX
MHOTOTPaHHUKAX: OKTa’p, NOAEKa AP U
HUKOCAdIP.

CI/IMMCTpI/ISI B IPOCTPAaHCTBEC: CUMMCTPUA
OTHOCHUTCIIBHO TOYKH, HpSIMOﬁ, IIJIOCKOCTH.
ONEMEHTBI CUMMCTpPUU B ITUpaMUJAX,
Hapajuiejacnmieaax, rnmpaBUJIbHbIX
MHOT'OrpaHHUKax

27.02.2024

01.03.2024

05.03.2024

12.03.2024

15.03.2024




57 Brluucnenue 351eMeHTOB 1 19.03.2024

MHOTOTPaHHHUKOB: pEOpa, AMaroHaIu, yIibl

[Tnomaae 60KOBOI MOBEPXHOCTH H 22.03.2024
53 IOJIHOM MOBEPXHOCTH MPSIMON MTPU3MBIL, |

II0LIa/1b OCHOBAHUM, TeopemMa 0 OOKOBOMA

MTOBEPXHOCTU MPSIMON MPU3MBI

[Tnomanb 60KOBOM TOBEPXHOCTH H 02.04.2024
54 MMOBEPXHOCTHU MPABUIIbHOM MUPaMUJIBbI, |

TeopeMa o IIo@aau 60KOBOU

MOBEPXHOCTU yCEUEHHOU MTUPAMU/IBI
55 KonTponbhas padota no teme | 05.04.2024

"MHoOrorpaHHuKu"
56 [TonsTre 06 06bEME 1 09.04.2024
57 O0BEM TUpaMuIBI 1 12.04.2024
58 OO0BEM TUPAMHUTBI 1 16.04.2024
59 O06BEM TUpaMuIbI 1 19.04.2024
60 O06BEM TUpaMuIbI 1 23.04.2024
61 O0BEM TTPU3MBI 1 26.04.2024
62 O06BbEM pU3MBI 1 03.05.2024
63 O0BEM TTPU3MBI 1 07.05.2024
64 KonTponbnas padota no teme "O0bEMBI | 10.05.2024

MHOTOTPaHHHUKOB"

IToBTOpenue, 0000IIEHNE CUCTEMATU3AIUS 14.05.2024
65 3HaHui. [loctpoenue ceuennii B 1

MHOTOTpaHHHKE

[ToBTOpEeHME, 0600IIIEHNE CHCTeMAaTHU3AIIHS 17.05.2024
66 3HaHUU. BeYKCIIEHHE PACCTOSHUMN: MEXIY 1

ABYMS TOYKaMH, OT TOUYKHU O HpﬂMOﬁ, oT




TOYKH O0 IJIIOCKOCTH, MCXKIOY
CKpCHIMBAOIHUMUCA ITPAMBIMU

67 Hrorosas koHTpobHas paboTa

21.05.2024

[ToBTOpEeHME, 0600IIEHNE CHCTEMATH3AIIHS
3HaHUU. Be4KciIeHUE yII0B: MEXAY

68 CKPEILMBAIOIIUMUCS IPSIMBIMU, MEKITY
MPSIMOI U TUIOCKOCTBIO, IBYTPAHHBIX

YTJIOB, YIJIOB MCKAY IJIOCKOCTIAMU

24.05.2024

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




11 KJIACC

KosimyecTBo yacoB JIeKTPOHHbIE
Nem/m  Tema ypoka Kontpoasnbie IIpakTnueckue Aara wpposLIe
Bcero u3yuyeHusi  oOpa3oBaTesIibHbIE
padoThI padoThbI
pecypcsl
1 Cdepa u map: ueHTp, paanyc, IMamMeTp; 1 01.09.2023
TUTOIIAb TOBEPXHOCTH CephI
) Cdepa u map: ueHTp, paanyc, IuaMeTp; | 05.09.2023
TUTOIIAb TIOBEPXHOCTH Cephl
3 Cdepa u map: ueHTp, paanyc, IuaMeTp; 1 08.09.2023
IUIOIIA/b TOBEPXHOCTU Cepsl
BsaunmHuoe pacrionoxxenue chepsl u 12.09.2023
4 IUIOCKOCTH; KacaTeJbHasl INIOCKOCTh K 1
chepe; iomaab chepsl
B3aumnoe pacnionoxenue chepsl 1 15.09.2023
5 TUTOCKOCTH; KacaTelbHask TUIOCKOCTh K 1
cdepe; maomanb chepsl
B3aumMHuoe pacrionoxxenue chepsl u 19.09.2023
6 IUIOCKOCTH; KacaTelbHask INIOCKOCTh K 1
cdepe; maomanb chepsl
7 N306pakenue cepsl, apa Ha | 22.09.2023
iockoctu. CeueHus mapa
g N3o6paxenue chepsl, mapa Ha 1 26.09.2023
mwrockoct. CeueHus 1mapa
9 N3o6pakenue cepsl, apa Ha | 29.09.2023
mmockocT. CedeHus mapa
10 Konrtponsnas padora no reme «Cdepa u 1 1 03.10.2023




11

map»
Hunuuapudeckast TOBEPXHOCTb,
o0pa3yromue MUINHIPHIESCKON
MMOBEPXHOCTHU, OCh IMJIMHIPUICCKOM
MMOBEPXHOCTH

06.10.2023

12

]_II/IJII/IHI[pI/I‘IeCKaSI IMOBCPXHOCTD,
00pa3yromne MUIHHIPHIECKON
MOBEPXHOCTH, OCh IIMJIHHIAPUUECKON
MOBEPXHOCTH

10.10.2023

13

Hununaap: ocHoBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yIolias U OCh;
TJI0IAIb OOKOBOM M MOTHOM
MMOBEPXHOCTHU

13.10.2023

14

Hununapap: ocHoBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yIolas u OCh;
IUIOIIA s OOKOBOM M IOJIHOM
IIOBEPXHOCTHU

17.10.2023

15

N300paxeHne NUIMHAPA HA MIIOCKOCTH.
Pa3Béprka nununapa. CeueHus: HUIMHIPA
(TUIOCKOCTBIO, MapaATIICIBHON WITH
MEPIEeHIUKYISIPHON OCH LIMIIMH/IPA)

20.10.2023

16

17

N300parkeHne HUINHAPA Ha TNIOCKOCTH.
Pa3Béprka nununapa. CeueHus: HUIMHIpA
(TUTOCKOCTBIO, TAPATIIICIIBHON WITH
MEPIIEHIUKYIISIPHON OCH IIHITHIIPA)
N300parkeHre NUINHAPA HA TNIOCKOCTH.
Pa3péprka nnnmunapa. CeueHus LMIMHIPA
(TUTOCKOCTHIO, TTAPATIICIIBHON WITH
MEPIICHIUKYIISIPHON OCH IHITMHIIPA)

24.10.2023

27.10.2023




18

19

20

N300paxeHne NUIMHAPA HA MIIOCKOCTH.
Pa3Béprka unnunapa. CeueHus WINHIPA
(TUI0CKOCTBI0, MapaIeIbHON UITH
NEPIEHIUKYIISIPHOM OCH LIMIIMHAPA)
KonTponbhas pabota no teme
«{unusap»

Konnueckas moBepxHOCTh, 00pasyromye
KOHUYECKOI MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW TOBEPXHOCTH

07.11.2023

10.11.2023

14.11.2023

21

Konyc: ocHOBaHue u BepinHa,
oOpasyrolias ¥ 0Cb; IUIOIa (b OOKOBOH U
IIOJTHOW ITOBEPXHOCTH

17.11.2023

22

23

24

25

Konyc: ocHOBaHue u BepinHa,
oOpasyrolias U 0Cb; IUIONIa (b OOKOBOH U
IIOJTHOW ITOBEPXHOCTH

VYceu€HHbI KOHYC: 00pa3yrolue u
BBICOTA; OCHOBaHMs U OOKOBast
IIOBEPXHOCTh

N300pakeHne KOHyca Ha MIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(MII0CKOCTHI0, MapaJIeIbHOW OCHOBAHHUIO,
U TUTOCKOCTBIO, IPOXOASIIEN Yepes
BEpILNHY)

KOM6I/IHaI_II/I$I TCJI BpalllCHUSA U
MHOT'OT'paHHUKOB

21.11.2023

24.11.2023

28.11.2023

01.12.2023

26

MHoOrorpanHuK, OMCaHHBIA OKOJIO
cdepsr; cepa, BnUcaHHAs B
MHOTOTPaHHUK WJIN B TEJIO BPALIECHUS

05.12.2023




7 [Tonstue 06 06bEMe. OCHOBHBIE CBOWCTBA | 08.12.2023

00BEMOB TeT
28 O06BEM UIMHpA, KOHyCa 1 12.12.2023
29 O06BEM mapa u wiomaas cheps 1 15.12.2023

[Tono6Hble Tena B MpOCTPAHCTBE. 19.12.2023
30 COOTHOLICHUS MEXY TUIOMIASIMU 1

MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEJ
31 KonTponbhas padora no remam "Tena | 22.12.2023

BpamieHus" u "O0beMbl Ten"
32 BekTop Ha III0CKOCTH U B TPOCTPAHCTBE 1 26.12.2023
33 BekTop Ha MIOCKOCTH U B MPOCTPAHCTBE 1 29.12.2023
34 BekTop Ha MmI0CKOCTH ¥ B IPOCTPAHCTBE 1 09.01.2024
35 Ciio)eHne ¥ BBIYMTaHUE BEKTOPOB 1 12.01.2024
36 CnokeHue ¥ BRIYUTAHHUE BEKTOPOB 1 16.01.2024
37 CrnosxeHue v BBIYMTAHNE BEKTOPOB 1 19.01.2024
38 YMHOXEHHE BEKTOpa Ha YHCIIO 1 23.01.2024
39 YMHOKEHUE BEKTOPA HA YUCIIO 1 26.01.2024
40 YMHOXEHHE BEKTOpa Ha YHCIIO 1 30.01.2024

KonTponbHas pabota mo Teme 02.02.2024
41 «BEeKTOPBI:CII0)KEHUE,BBIYUTAHUE, 1

YMHOXKEHUE

Paznoxenue Bexktopa 1o tpém 06.02.2024
42 HEKOMIUIaHApHBIM BeKTopaMm. [Ipasuio 1

napajienenumneaa

Paznoxenune Bektopa 1o Tpém 09.02.2024
43 HEKOMIUIaHApHBIM BeKkTOopaM. [IpaBuio 1

Hapajiiejacnuicaa




44

45

46

Pasnoxxenue BekTopa 1o Tpém
HEKOMILIaHApHBIM BekTopam. [IpaBuiio
napajuiesenunea

Pemenue 3amay, CBSI3aHHBIX C
MPUMEHEHUEM TTPaBUJI JEHCTBUH C
BEKTOpaMH

Pemienue 3ama4, CBSI3aHHBIX C

MPUMEHEHUEM TTPaBUJI JEHCTBUH C
BEKTOpaMH

13.02.2024

16.02.2024

20.02.2024

47

Pemenne 3ama4d, CBSI3aHHBIX C
IIPUMEHEHHUEM IIPAaBUII JEUCTBUN C
BEKTOPaMH

27.02.2024

48

49

50

[IpsimoyronbHas cucreMa KOOpAUHAT B
npoctpanctse. KoopanHatel BeKTopa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

[IpsiMoyronbHas cucteMa KOOpJIUHAT B
npoctpanctBe. KoopanHatsl BeKTOpa.
[Ipocreiimme 3a1a4m B KOOpIUHATAX
[IpsiMoyronbHas cucteMa KOOpJIUHAT B

IMPOCTPAHCTBC. KOOp,[[I/IHaTBI BCKTOpA.
HpOCTeI‘/’II_HI/Ie 3aa4u B KOOpAUHATax

01.03.2024

05.03.2024

12.03.2024

51

VYron mexay Bekropamu. CkanspHoe
MIPOU3BEIEHNE BEKTOPOB

15.03.2024

52

53

VYron mexay Bekropamu. CKalnsipHOE
MIPOM3BEICHNE BEKTOPOB
VYron mexay BekTopamu. CKansipHOE
MIPOU3BE/IEHNE BEKTOPOB

19.03.2024

22.03.2024

54

Brruucnenue yrios Mex1y NpsIMbIMU U

02.04.2024




55

IIJIOCKOCTAMUAN

Brluncnenue yrios Mexy IpsIMbIMUA U
IIJIOCKOCTSIMU

05.04.2024

56

57

58

Brluncnenue yrios Mexy NpsIMbIMUA U
IIJIOCKOCTSIMU

KoopanHatHO-BEKTOPHBINA METOI ITPH
pEeLIeHNU TEOMETPUYECKUX 3a]au
KoopanHaTHO-BEKTOPHBIN METO ITPU
peLIeHNU T€OMETPUYECKUX 3aau

09.04.2024

12.04.2024

16.04.2024

59

60

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLICHUU TEOMETPUYECKUX 3a1a4

KontponbHas padota mo teme "BekTopsr
Y KOOPJIMHATHI B MPOCTpaHCTBE"

19.04.2024

23.04.2024

61

[ToBTOpeHUE, 0600IICHNE 1
cucreMaTu3anus 3HaHuil. OCHOBHBIE
¢burypsl, akTel, TEOPEMBI Kypca
TUTAaHUMETPUH

26.04.2024

62

[ToBTOpenue, 0600IIEHNE U
cucremMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, (akTel, TEOPEMBI Kypca
TUTAHUMETPUHI

03.05.2024

63

[ToBTOpenue, 06o00IIEHNE U
cUCTEMAaTH3aWs 3HAHUNA. 3a1aun
TUTAHUMETPUHU B METOJIBI HX PEIICHUS

07.05.2024

64

65

[ToBTOpeHue, 06001IeHNE 1
cUCTEMAaTH3ans 3HAHUNA. 3a1aun
IUTAHUMETPUH U METOJIbI UX PEIICHHS

[ToBTOpeHue, 06001IeHNE 1

10.05.2024

14.05.2024




cucreMaTusanus 3Haguii. OCHOBHEBIE
¢burypsl, hakThl, TEOPEMBI Kypca
CTEpPEOMETPUU

IToBTOpEeHME, 0000IIEHNE U
66 cucreMaru3anus 3HaHuH. OCHOBHEIE
¢burypsl, pakThl, TEOPEMBI Kypca

CTEpPEOMETPUU

67 HroroBast koHTpoIbHAs paboTa

17.05.2024

21.05.2024

68 [ToBTOpeHUE, 0600IICHNE 1

cucTeMaTu3alusd 3HaHUKN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

24.05.2024







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YHEHUKA

* MaTtemaTuka: anrebpa ¥ Hayajia MaTeMaTHUECKOTO aHalln3a, TEOMETPHUS.
I'eometpus, 10-11 kmaccwl/ Atanacsa JI.C., bByty3os B.®., Kagomiies C.b. u
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