MUHUCTEPCTBO MNPOCBEIEHUSA POCCUMCKOH ®EJEPALIUN

MunucreperBo obpazoBanusi 1 Hayku PecnyOonuku /larecran

Aavunucrpanusa lepOenTckoro paiiona PJ{

PACCMOTPEHO

Ve Y
7

AroboBa A.M.
[Tpuxaz Ne9 ot «31» 08
2023-24 1.

MKOY "Apab6aunckas COILL"

COI''TACOBAHO

3aM aupexkTopa rno Y4

74

Maromenosa O.M. i
[Tpuka3 Ne9 ot «31» 08 . a3 NeFOT
2023-24 r. 2023-24r.

PABOYASA ITPOIT'PAMMA

yueOHoro npeavera «['eomerpus»

s ydamuxest 10-11 kiaccos

JepbeHTcKknin paitoH, c. ApabanHckoe, 2023-24 ropg,



Pabouas mporpamma yueOHoro kypca «I'eomeTpusi» 0a30BOro ypoBHS s
obygarormuxcst 10 —11 kimaccoB paspaboraHa Ha oOcHOBe {DenepasbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHAapTa CPEHEro O0IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUW, MPEIBIBISAEMBIX K
MaTEMaTUYeCKOMYy OO0pa30oBaHUIO, W TPAAUIUH POCCUICKOrOo 0Opa30BaHUS.
Peanuzanmsi mporpaMMbl 00ecIIeunBaeT OBIAACHUE KIIOYEBBIMU KOMITCTCHIIUSMH,
COCTABJISIIONIIUMH  OCHOBY JUISI CAaMOPa3BUTHS M HEMPEPHIBHOTO 0Opa3oBaHMSI,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W TI03HABATEIHHOTO PA3BUTHS
JUYHOCTU 0OYHArOITNXCSL.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Baxnocte ydeOHOro Kypca T€OMETpUM Ha YpPOBHE CpEIHEro O0OIIero
oOpaszoBanmsi OOYCIIOBIICHA MPAKTHYECCKOW 3HAYUMOCTBIO METAMPEIMETHBIX H
MPEAMETHBIX PE3YJIBTaTOB OOYYCHHS T€OMETPUHM B HAMPABICHUU JIMYHOCTHOTO
pa3BuTusl oOydarommuxcs, (HopMUpOBaHHUS (PYHKIIMOHAIBHOW MaTEeMaTUYECKON
IPaMOTHOCTH, U3YUYEHUS IPYTUX YUEOHBIX TUCHUIUINH. Pa3Butre y oOydaronmxcs
IIPAaBUJIBHBIX IPEACTABICHUN O CYIIHOCTH M MPOUCXOXKIECHUU T'€OMETPUUYECKUX
a0CTpaklMii, COOTHOIICHUH PEATbHOTO0 W HACATBHOTO, XapaKTepe OTpa)KEHUs
MAaTEMATUYECKOM HAyKOM SIBJIEHHM MW TMPOLECCOB PEAIBbHOTO MHpPA, MECTE
Ir€OMETPUU B CUCTEME HAYK U POJIM MATEMATUYECKOTO MOAECIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
ydalmxcs, a TakKe KaueCTB MBbIIUICHUS, HEOOXOMUMBIX Il ajanTaluud B
COBPEMEHHOM OOIIECTBE.

['eoMeTpust sBISICTCS OAHUM W3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero o0Opa3oBaHMs, TaK Kak OOECIeYMBAaeT BO3MOXKHOCTh M3yUEHHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHOW HAIIPABIIEHHOCTH, TAK U TYMAaHUTAPHOM.

Jlornyeckoe MbIIUIeHUe, (opMuUpyeMoe MpU H3YYECHUH OOYYaIOMUMUCS
MOHSATUMHBIX OCHOB T€OMETPUH U TTOCTPOECHHUH LEMIOYKHU JOTUYECKUX YTBEPKICHUN
B XOJE€ PEUICHUS TE€OMETPHUYECKHX 3aJlady, YMEHHUE BBIJIBUTAaTh U ONPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIHOJIB3YIOTCA IPU PELICHUU 33Ja4 €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (QU3HUKHU.

YMeHne OpUEHTHPOBATHCS B MPOCTPAHCTBE WUTPACT CYIIECTBEHHYIO POJIb BO
BCEX 00JacTsIX HeATEIbHOCTH 4enoBeka. OpHeHTalusl 4eloBeKa BO BPEMEHH H
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMUAIBbHOTO ObITHs, (opma
OTPa)XECHMSI OKPYXKAIOLIEr0 MHUpPA, YCIOBHUE YCIEHIIHOIO ITO3HAHWS U AKTUBHOI'O
npeo0pa3zoBaHus AEUCTBUTENbHOCTU. OnepupoBaHUE MPOCTPAHCTBEHHBIMU



oOpa3zamu OOBEAMHSECT pa3HbBIE BHIbI YYEOHOW W TPYAOBOW JEATEIHHOCTH,
SBIISICTCS. OAHUM M3 MPO(PECCHOHATHHO BAXKHBIX KA4eCTB, MOITOMY aKTyalbHa
3aja4ya (OPMHUPOBAHUSA Yy OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBUAHOCTH OOpPa3HOrO0 MBIIUJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHUECKOM IeATEIHbHOCTH TI0 MHOTUM HAIpPaBICHUSIIM.

[lenp ocBoeHus mporpaMmbl yueOHOro kypca «['eomerpus» Ha 06azoBOM
ypoBHE o0OydeHusi — 00meo0pa3oBaTeIbHOE H OOIIEKYJIbTYPHOE pPa3BUTHE
oOydJaromuxcst  4yepe3  obecrieueHHE  BO3MOXKHOCTH  MPHOOpETEHUs |
UCIOJb30BAaHUSI CUCTEMATHMYECKUX TEOMETPUUYECKUX 3HaHUM U JIeHCTBUH,
CHEIU(PUYHBIX T€OMETPUHN, BO3MOXHOCTU YCIEIIHOIO MPOJ0JIKEHUsI 00pa30BaHUs
0 CMIEIUAIBHOCTSIM, HE CBSI3aHHBIM C TIPUKIIATHBIM UCTIOJIh30BAHUEM T€OMETPHUH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YypOBHE IMpeIHA3HAYeHa JUIS
00ydaromuxcsi CpeaHeH MIKOIbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHHIMA
Ha YpOBHE OCHOBHOr0 001iero odpazopanus. Takum oOpa3zoM, oOydaromuecs: Ha
0a30BOM YpPOBHE JOJDKHBI OCBOUTH OOIME MATEMAaTUYECKUE YMEHUS, CBSI3aHHBIC
co cnenupuKoid TreoMETpUM M HEOOXOIUMBbIE JUIsl JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh M3YYHUTh T€OMETpHIO Oolee
IyOOKO, €CIM B JAJIbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T'€OMETPUYECKUX
3HAHUAX B MPOPECCHOHATBHOMN EITEIHLHOCTH.

JlocTmkeHHe 1enM OCBOECHUS IPOrpaMMbl OOECIEUMBAETCS PELICHUEM
COOTBETCTBYIOIIMX 3a7ad. [IpHopUTETHBIMU 3ajjauaMyU OCBOEHHUS Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax siBISIOTCS:

e (dopMHpOBaHHE TPEICTABICHUS O TEOMETPUM KaK YacTh MHUPOBOM

KyJBTYpPbI U OCO3HaHHE €€ B3aUMOCBS3H C OKPYKAIOIIUM MUPOM;

e (opMHpOBaHHE NPEIACTABICHUS O MHOTOIPDAaHHUKAX U TeJaxX BpaLICHUS
KaK O BOKHEHIINX MaTEMaTHYECKUX MOJIENSIX, NO3BOJIIOIIMX OMUCHIBATH
Y M3y4aTh Pa3HbIE SBICHUS OKPYKAIOIIETO MHUPA;

e (opMHpoBaHHE YyMEHHsI pAaclO3HABaTh Ha YEPTEkKax, MOJEISIX U B
peaIbHOM MHpPE MHOTOTPAHHUKH U TEJIa BPAIICHNUS;

e OBJIAJICHUE METOJAMU PEIICHUS 33/a4 Ha MOCTPOCHUS Ha U300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

o (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU TOHSATHSMH O
MHOTOTpaHHHUKaX U TeJlaX BPAIICHHUs U UX OCHOBHBIMH CBOWCTBaMU;

e OBJIAJICHUE  QITOPUTMAMHU  PELIEHUS  OCHOBHBIX  THUIIOB  3a/ay;
GopMUpOBaHHE YMEHHS MPOBOAUTH  HECJOXKHBIE  JOKa3aTEJIbHbIC
pacCyXJCHHS B XOJE PEIICHUS CTEPEOMETPHUYECKHX 3a7ad M 3a1ad C
MPAKTHUECKUM COJICP>KaHUEM;



e pa3BUTHE  HHTEIUIEKTyaIbHBIX M  TBOPYECKUX CIOCOOHOCTEH
oOydJaromuxcsi, IO3HABATEIbHOW  AKTHMBHOCTH,  HCCIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIIIJICHUS;

o (opmupoBaHUe (YHKIIMOHAJIBHOW  TIPaMOTHOCTH, pereBaHTHOM
r€OMETPUU: YMEHHE pACIIO3HABaTh IPOSIBICHUS  IEOMETPUUYECKHUX
MOHSTHUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pEAlbHBIX IKU3HEHHBIX
CUTyallusX W TMPHU W3YYCHHH APYTUX y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEH U 3aKOHOMEpHOCTEeH, (OpMymHpoBaTh HUX Ha SA3BIKE
IrE€OMETPUU U CO3AaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
IrEOMETPUYECKUN ammapar Uil PEIICHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3aJlay, UHTEPIPETUPOBATH U OLICHUBAThH NOJIyYEHHBIE PE3YJIbTATHI.

OTIMYUATETBLHON OCOOCHHOCTHIO MPOTrPaMMBbI SIBIISIETCS BKIIFOUEHHUE B KypC
CTEPEOMETPUM B Hauaje €ro Mu3y4yeHus 3a7ad, pElIaeMblX Ha YypOBHE
WHTYUTHUBHOTO MTO3HAHWMSI, ¥ OTIpeeIEHHBIM 00pa3oM OpraHn30BaHHas paboTa HaJl
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMUYECKOIO U MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTHBHBIX IPOLIECCOB, MOTHUBUPYET K
JAbHENIIIEMY U3YYEHUIO TTPEIMETA.

[Ipeanoutenue OTAAETCS HArJISJHO-KOHCTPYKTUBHOMY METOy 00y4Y€HUs, TO
€CTh TEOPETUYECKHE 3HAHMSI UMEIOT B CBOEW OCHOBE UYBCTBEHHOCTbH MPEIMETHO-
IIPAKTUYECKON AEATENBHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX IPEIACTaBICHUN Y
YYAIIUXCSA B Kypce€ CTEPEOMETPUU IPOBOAMTCS 3a CUET peIleHus 3ajJad Ha
CO3JJaHME  MPOCTPAHCTBEHHBbIX 00pa3oB M  3aJad Ha  ONEPUPOBAHME
IPOCTPaHCTBEHHBIMH oOpa3amu. Co3maHue o0Opa3za MPOBOIUTCS C OMOpPOM Ha
HarJIsgHOCTh, @ ONEpUpOBaHHE OOpa3oM — B YCIOBUSAX OTBJICYEHHUS OT
HaIJIATHOCTH, MBICJIEHHOTO U3MEHEHHUSI €r0 HCXOJIHOIO COACPKAHUS.

OcHoBHBIE cozepkaresibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MuororpanHukn», «IIpsiMbple ¥ INIOCKOCTH B TPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOpBI M KOOpAMHATHI B TPOCTPAHCTBE». DOPMUPOBAHKE JIOTUUECKUX YMEHUMN
pacnpesensieTcs He TOJIbKO M0 COJEp)KaTelIbHbIM JIMHUSIM, HO W 1O T0JaM
00y4eHHUsl Ha YPOBHE CpeIHEro o0IIero 00pa3oBaHusl.

Conepxanue o0pa30oBaHUs, COOTBETCTBYIOUIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHHSI paboueld TPOrpaMMbl, paCIpPEACICHHBIM TI0 ToJaM OOydYCHHS,
CTPYKTYPUPOBAHO TaKuM 00pa3oM, YTOObI OBJAJCHUE TI'€OMETPUUYECKUMHU
MNOHATUSAMU U HAaBBIKAMHU OCYUIECTBIISIOCH MOCIEAOBATEIBHO U MOCTYIATEIbHO, C
coOII0ICHUEM IPUHLUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMSI BKJIIOUAJINCH B
OOLIYI0 CHUCTEMY T'€OMETPUYECKUX MPEACTABICHUN 00ydaroIUXCs, paciiupss U
yray0ssia e€, o0pasyst IPOYHbIE MHOKECTBEHHbBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE



Ha u3yuyenune reomerpun otBoautes 2 yaca B Hegemto B 10 knacce u 1 gac B
Henemo B 11 kmacce, Bcero 3a aBa roja o0ydenus - 102 yuyeOHbIX Jaca.



COAEPKAHUE YYEBHOI'O KYPCA
10 KUJIACC

IIpsiMble U IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHSATUSI ~ cTepeoMeTpuu. Touka, Tmpsmasi, TIOCKOCTh,
npocTtpaHcTBO. [loHATHE 00 aKCHOMAaTHYECKOM IOCTPOCHHH CTEPEOMETPHU:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anmHoe pacnosiokeHHe NpsIMBIX B IPOCTPAHCTBE: NEPECEKAIOLINECS,
MapajyieJibHble W CKpelIUBaronIuecs: Tmpsmble. [lapalyienbHOCTh MPSIMBIX U
MJIOCKOCTE B MPOCTPAHCTBE: MapajUieJibHbIE MpPsIMbIE B  MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPSIMBIX; MApPaUICIbHOCTh MPSIMON M IJIOCKOCTHU. YTJIBI C
COHAMPABJICHHBIMU CTOPOHAMH; YTOJ MEXIy MpPSIMBIMAU B IPOCTPAHCTRBE.
[TapayyieIbHOCTh  TJIOCKOCTEH: napajuielibHble  IUIOCKOCTH; CBOMCTBA
napajuleNIbHbIX —IUIOCKocTei. IlpocTelimme mnpocTpaHCTBeHHBIE (HUTyphl Ha
MJIOCKOCTHU: TETPadJIp, KyO, mapaljieenume/l; IOCTPOCHUE CEUEHUH.

[TepneHAUKYISIPHOCTD MPSIMOM U TJIOCKOCTH: TEPIEHAUKYJISIPHBIE TIPSMbBIC B
MPOCTPAHCTBE, NpPsMblE MNapaUiebHbIE W MNEPHEHAUKYISPHbIE K IUIOCKOCTH,
NpU3HAK MEPHEHIUKYISIPHOCTA MPSIMOM U TUIOCKOCTH, TEOpeMa O MpsMOit
MEePIEHAUKYIJISIPHON IUIOCKOCTU. YTJIbl B MPOCTPAHCTBE: Yroa MEXAY HpsSMOU U
IJIOCKOCTBIO;  JIBYTPAHHBIM  yrojl, JMHEWHBIA yrojl JBYTPAaHHOTO  yrJja.
[leprieHAUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIOCKOCTH, PACCTOSIHHE
OT TpSIMOM O  IUIOCKOCTH, TpoeKmus  (UTrypbl Ha  IJIOCKOCTD.
[leprieHAUKYJISIPHOCTh ~ TIJIOCKOCTEW: MPHU3HAK  MEPNEHAUKYISIPHOCTH  JBYX
IUIOCKOCTEN. TeopemMa 0 TpEX NEPIEHIUKYIAPAX.

MHoOrorpaHHuKH

[loHaTHE MHOTOrpaHHWKA, OCHOBHBIE AJIEMEHTHl MHOTOTPAHHMKA, BBITYKJIbIC
Y HEBBIMTYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa MHOrorpaHHuka. [lpusma: n-yroapHas
NpU3Ma; IpaHd U OCHOBAHUS IPHU3MBI, TIpsIMasi U HAKJIOHHAs MPHU3MBbI; OOKOBast W
MOJTHas MTOBEPXHOCTh MIPU3MBL. [Tapannenenunen, MPSAMOYTOJIbHBIN
napajuielienune], U ero cBoiictBa. Ilupamupa: n-yroiapHas nupamuja, TPaHU U
OCHOBaHME MUPaMUIbI; OOKOBas M MOJIHAS TOBEPXHOCTH MUPAMUJIbL; MPABUIIbHAS U
yceu€HHasg mnupaMujaa. OJIEMEHTbl MNpu3Mbl M TUpaMuabl. IIpaBuiibHbIC
MHOTOIPaHHMKU: MOHATHE TMPABUILHOTO MHOTOIpPaHHUKA;, MpaBWIbHAA MpU3Ma U
MpaBUbHAS MNHUpPaMUJIa;, IpPaBWIbHAS TPEYrojibHAasg THUpPaMUAa U TPaBWIbHBIN
teTpadp; KyO. IlpeacraBinenme O TMpPaBWIBHBIX MHOTOTPAHHUKAX: OKTadIp,
noAeKadip U ukocadap. CeueHus Npru3Mbl U TUPaMUIbIL.

CummeTpuss B IPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEJIBHO TOYKH, MPSIMOH,
IJIOCKOCTU.  DJEMEHThl CHUMMETPUM B  MOUpaMUJax, MNapajiieienumeaax,
MPaBUILHBIX MHOTOI'PaHHUKAX.



Brbancnenne 351€eMEHTOB MHOTOTPAHHUKOB: péOpa, OuAroHaid, YTJIbL.
[Inomans OOKOBOW IMOBEPXHOCTH W TMOJHOW IMOBEPXHOCTU MPSAMONl MpPHU3MBI,
IUIOIIA/b OCHOBaHUM, TeopeMa O OOKOBOM IOBEPXHOCTH MPSMOW MPHU3MBIL
[Tnomane OOKOBOM MOBEPXHOCTM U TIOBEPXHOCTH HPABUIBHOM MUPAMMUIBI,
TeopeMa O IUIomanu yceu€éHHol mnupamuabl. llonsitue 06 o00bEMe. OOBEM
MUPAMHU/IBI, TPU3MBI.

[Tonobubie Tema B mpocTtpaHcTBe. COOTHOMICHHS MEXIY IUIOHIAASIMH
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEJI.

11 KIIACC

Tena Bpamenus

[HunuHapuyeckas MOBEPXHOCTb, oOpasytoiue UMAJTMHIPUYECKON
MOBEPXHOCTH, OCh LWIMHAPUYECKON mMoBepXHOCTU. [lunuHap: ocCHOBaHUS W
OOKOBasi TMOBEPXHOCTh, OOpasyromas W OCh, IUIONIAJb OOKOBOW W IIOJHOU
MOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yronie KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON noBepxHocTu. KoHyc: ocHOBaHME U BepInHa, oOpa3yroias
U OCh; IUIOMAAh, OOKOBOM M TIONHOM TOBEPXHOCTH. YCEUYEHHBIA KOHYC:
oOpa3syroiue 1 BEICOTa; OCHOBAHUS U OOKOBAs IOBEPXHOCTb.

Cdepa m map: 1eHTp, paanyc, AMAMETP; IUIONIAb IMOBEPXHOCTH CQEPHI.
B3aumMHoe pacnosnoxkeHnue chepbl U MIOCKOCTH; KacaTelbHas TNIOCKOCTh K cepe;
IJI0IA/b CEephI.

N306pakeHne Ten BpalleHusl Ha TI0CKoCcTU. Pa3BEpTKa NMIMHIpA U KOHYCA.

KomOunauu ten BpallleHHs] 1 MHOTOTPaHHUKOB. MHOTOTrpaHHUK,
ONUCaHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAST B MHOTOTPAHHUK, WU TEJO
BpaIeHUsI.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
NPSIMOYTOJILHOTO Tapajulesienunena v ciuencreuss u3 He€. O0BEM IMIMHIpA,
koHyca. O0BEM Mmapa 1 Tiomaas chepol.

[TomoOupie Tenma B mpocTtpaHcTBe. COOTHOMICHWS MEXAY IUIOMAIIMU
MOBEPXHOCTEHN, 00bEMaMU TTOJI0OHBIX TEJl.

Ceuenuss uunuuApa (mapaiebHO W MEPHEHIUKYISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO MU MPOXOJAIIEe 4Yepe3 BEPIIMHY), CEUCHUS
niapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtop Ha miockoct U B pocTpancTBe. CII0KEHNUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. PaznoxkeHue BeKTopa 1o TpEM HEKOMIUIaHAPHBIM
BekTopaMm. IlpaBuno mapammenenunena. Pemenue 3amad, CBA3AHHBIX  C
IIPUMEHEHUEM ITPAaBWI NEUCTBUM C BekTopamu. lIpsMoyroneHas cucrema



KoopauHaT B mpocTtpaHcTBe. Koopaunatel BekrTopa. [Ipocrenmme 3amaum B
KOOpJIMHATax. YTOI MeExXAy BekTopaMu. CKalsipHOE NPOU3BENCHHUE BEKTOPOB.
Bruucienue yrioB Mexay NpsSMBIMU U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIM
METOJ IIPU PELICHUHU N'€OMETPUYECKUX 3a1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrpaMMbl Y4e€OHOTO TMIpeaMeTa
«MaremaTuka» XapaKTepU3yrTCs:

I'paknanckoe BocIUTaHHE:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKON MOZUIIMK 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO WI€HAa POCCHUUCKOTO OOIIeCTBa, MPEACTaBICHUEM O
MaTeMaTHYECKUX OCHOBax (hYHKIIMOHUPOBAHUS Pa3JIMUHBIX CTPYKTYp, SBJICHUM,
IpoIeAyp TpaxaaHCKOro oOImiecTBa (BBIOOPHI, OMPOCHI M TIp.), YMEHHUEM
B3aUMOJICHCTBOBATh C COLMAIBHBIMU MHCTUTYTAMU B COOTBETCTBHM C UX
GYHKIUSMHA 1 HA3HAYCHHUEM.

IlaTpuoTnyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON IPaKTaHCKON MACHTUYHOCTH, YBAXKEHUS K
MPONUIOMY Y HACTOAIIEMY POCCUMCKOM MaTEMATUKH, IIECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSM POCCUMCKUX MAaTEMATUKOB U POCCUMCKONM MAaTe€MaTUYE€CKOW IITKOJIbI,
K HCIOJIb30BaHHMIO ATHUX JOCTI)KCHUU B JIPYTMX HayKaX, TEXHOJOTHX, cdepax
SKOHOMMKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HAaHUEM JTYXOBHBIX LIEHHOCTEH POCCHUIICKOTO Hapo/Ja;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, JTHYECKOrO IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUN HAYKHU U €SI TEIbHOCTHIO
y4€HOT0; OCO3HAHHEM JIMYHOTO BKJIaJla B MOCTPOEHUE YCTOMUYMBOTO Oy TyIIIETO.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKMM OTHOIICHHUEM K MHUpPY, BKJIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pELIEHHU, pACCYXICHU;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

du3nYecKoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTHIO YMEHHSA IPUMCHITh MaTEMaTHYECKHE 3HAHUS B
HHTEpecax 370pOBOro U 6€30macHOro 0opasza >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MUTaHUE, COATAHCUPOBAHHBIA PEKUM 3aHATHH H

OT/BIXA, peryJsapHas buznueckas AKTUBHOCTb); buznyecKoro
COBEpLICHCTBOBAHU, pu 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN
NEATEIBHOCTBIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYIOJIOOHS; WHTEPECOM K
pasnmuyHbIM  cepam  MPOdECCHOHANBHOW  JEATEIBHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW M e€ MPUIOKEHUSIMH, YMEHHEM COBEpIIAaTh OCO3HAHHBIA BBHIOOP
Oynyied mpodeccu U peann30BbIBaTh COOCTBEHHbBIC YKU3HEHHBIC TJIAHBI;



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTeMaTHYeCKOMYy OOpa30BaHHUIO W
caM00OOpa30BaHHI0 Ha MPOTSIKCHUM BCEH JKU3HHM, TOTOBHOCTHIO K AKTHBHOMY
YYacTHUIO B PEIICHUH MTPAKTUICCKUX 33]]a4 MaTEeMaTHIECKON HApPaBICHHOCTH.

IK0JIOTHYECKOEe BOCITUTAHHUE:

c(OPMHUPOBAHHOCTHIO JKOJOTUYECKOW KYyJBTYypbl, MOHAMAHUEM BIIHSHHSI
COIMATTbHO-Y)KOHOMHUYECKUX TPOIECCOB Ha COCTOSHHUE MPUPOTHOW M COIMATHLHOU
Cpellbl, OCO3HAaHWEM TIJIOOATBHOTO  XapakTepa HKOJIOTUYECKHX  MpodiieMm;
OpHEHTAIlEeH Ha NMPUMEHECHHUE MAaTeMaTHYCCKHX 3HAHUN JUJIS PEIICHHS 3a]a4 B
o0JacTl OKpY)KaroIIeW Cpeabl, TUIAHUPOBAHUS TIOCTYIIKOB W OICHKH WX
BO3MOJKHBIX TTOCIICICTBHUM JISI OKPYXKAIOIICH CpeIbl.

LleHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH M  OONICCTBCHHOW IPAKTUKH, ITOHUMaHHEM
MaTEeMaTHYECKON HayKW Kak c@epbl YeJOBEUSCKOH ACSITeNbHOCTH, JTaroB ¢
pPa3BUTHS W 3HAYMMOCTH JUIS DPA3BUTHUS IMBWIM3AINH, OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYeCKOW KyJIbTYypOW Kak CpEJCTBOM IO3HAHHUS MUDA;
TOTOBHOCTBIO OCYIIECTBIIATH TPOCKTHYIO M HCCIEIOBATCIBCKYIO IESITEIBLHOCTH
WHIMBUIYAJIbHO M B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MerarnpeaMeTHbIe pe3yJbTaThl OCBOEHUS MPOTrpaMMbl y4eOHOTro mpenMera
«MaremaTuka» XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCLICBUAMY, — VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicmBUsAMU, YHUBEPCATbHLIMU PE2YIAMUSHBIMU OeUCTEUIMU.

1)  Vuusepcanvuvie  noznasamenvmuvie  Oeiicmeus,  obecneuusarom
Gopmuposanue 06Aa306bIX KOSHUMUBHLIX NPOYECCO8 O0OVHAIOWUXCA (0CB8OEHUe
Memo008  NO3HAHUSL — OKPYJCAIowje2o  Mupa,  NpuUMeHeHue  J102UYecKux,
uccnedo8amenbCcKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

Ba3oBble Jorudeckue aeicTBusi:

e BBIABIIATh U XapaKTEPHU30BaATh CYIIESCTBCHHBIC PU3HAKH MAaTEMAaTHUYCCKUX
00BEKTOB, TOHATHUM, OTHOIICHUA MEXIy MOHATHUSAMU; (DOPMYyIUPOBATH
OTpeNelieHUs]  MOHATUN;, yCTaHABIMBATh  CYIICCTBEHHBIM  IMPU3HAK
Kiaccu(ukanyy, OCHOBaHUS JUIsi OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
IPOBOIMMOTO aHAIIN3a;

e BOCIpPUHUMATH, (OpMyIHpOBaTH W  MPEOOPA3OBBHIBATH  CYKICHUS:
YTBEPAUTEIIbHbIE U OTpHULIATENbHBIC, €IUHUYHBbIC, YaCTHbIE U OOIIHUE;
YCIIOBHBIE;

e BBIBIATH  MaTEeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
NpoTUBOpPEYHsS B (DaKTaX, JAHHBIX, HAOMIOACHUSIX W YTBEPKICHUSX;



npeajaraTb KpUTEPUHU JJIs1 BBISIBJICHUS! 3aKOHOMEPHOCTEN HUIPOTUBOPEUNIL;

e Jl€JaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3AKJIFOUEHUH 110 aHAJIOTHH;

e TMPOBOJHUTH CaMOCTOSTENIbHO J0Ka3aTeIbCTBA MaTeMaTUYECKHX
YTBEPKACHUM (IIPsIMBIE U OT MPOTUBHOIO), BHICTPAUBATH APTYMEHTALHIO,
OPUBOJUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJBL;

e BbIOMpaTh CcHOCOO pemeHus y4eOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BBIOMpaTh HauMbOONee MOAXOAAMMNA C y4ETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

basoBble uccienoBare/bCKie 1eHCTBUA:

e HCIOJNB30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUII MHCTPYMEHT MO3HAHUS;
(GopMyIupOBaTh BOIPOCHI, (UKCHUPYIOLIUE IPOTUBOPEUUE, MPodIEMY,
yCTaHaBIMBaTh  HMCKOMOE€ M  JlaHHOe, (OpMHUPOBATh  TMIIOTE3Y,
apryMEHTUPOBATH CBOIO ITO3UIINIO, MHEHUE;

e IPOBOJHUTH CaMOCTOSITEIIBHO CIUIAHUPOBAaHHBIN DKCIIEPUMEHT,
UCCIICIOBAHUE TI0 YCTAaHOBIEHHIO OCOOCHHOCTEW MaTeMaTUYECKOTO
o0beKTa, SBJICHHS, IMPOLIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHu, SIBICHUAMH, IIPOLIECCaAMU;

e CaMOCTOSITENIBHO (POPMYIMPOBATH 0OOOIIEHHS U BBIBOJBI IO pPe3yJIbTaTam
IPOBEAEHHOIO HAONIOAECHUS, UCCIEIOBaHUs, OLEHUBATh JOCTOBEPHOCTb
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUI;

e IPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IMpOIECCa, a TAKXKE BBIIBUIaTh
IPEANOI0KEHNS O €r0 PA3BUTUU B HOBBIX YCIOBHSIX.

Padora c undopmanmei:

e BBIABJIATH ACPUIHUTH WH(POPMALIUHU, JAHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BONPOC U IS PELICHUS 3a/1a4K;

e BbIOMpaTh MHPOPMALMIO W3  UCTOYHUKOB  pPa3jIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IMYHBIX BUJOB U (POPM IIPEACTABIICHHUS;

e CTPYKTYypHUpOBaTh MH(OPMAIINIO, IPEACTABIATh €€ B pa3sIUYHbIX (popmax,
WLTIOCTPUPOBATH TPaPUUECKH;

e OLCHUBATH HaJEXKHOCTD uHbOopMaluu 1o CaMOCTOSTEJIEHO
c(OpMyJIMPOBAHHBIM KPUTEPUSIM.

2)  Vuueepcanvhvie KOMMYHUKAMUGHblE  Oeucmeus, 0becneyusarom

cpopMupo8anHoOCmb COYUATLHBIX HABBIKOS 00YUAIOUWUXCA.

OO01enue:



BOCIIPUHUMATh ©  (OPMYIHPOBATH CYXKICHUS B COOTBETCTBHUU  C
YCIIOBHSIMHU | TICJISIMHM OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX U NMUCBMEHHBIX TEKCTaxX, /1aBaTh IMOSICHEHUS IO
XOJly pELICHUS 33/1a4i, KOMMEHTHUPOBATH MTOTYUYECHHBIN PE3YJIbTaT;

B X0JI€ 00CY>KJIeHHUs 3aaBaTh BOIIPOCHI IO CYIIIECTBY 00CYX IAaEMOM TEMBI,
poOJIeMBbl, periaeMoi 3aj1auu, BHICKa3bIBaTh UJICH, HAIICJICHHBIC HA TTOUCK
peIlIEHUsI; COMOCTAaBISATh CBOU CYXJACHUS C CYXICHUSIMU JPYTUX
YYaCTHHKOB JHaora, OOHApPY>KHWBAaTh Pa3HYAe W CXOACTBO TO3HUIUH; B
KOppeKTHOU popme hopMyIrpoBaTh pa3HOIIIACHS, CBOU BO3PAKCHHUS;
NPEACTABIATh  PE3YJbTAaThl  PEIICHWS  3aJayd,  OSKCIEPUMEHTA,
UCCJICIOBaHMs,  TIPOEKTa;  CaMOCTOSITENIbHO  BbhIOMpaTh  opmar
BBICTYIUICHHUS C YU4ETOM 33714 MMPE3CHTAIIMHA U OCOOSHHOCTEH ayTUTOPHUH.

CorpyaHu4ectBo:

3)

MOHMMATh HW  HWCIIOJNB30BaTh  TPEHMYIIECTBA  KOMaHIHOM u
WHUBUyaIbHON pabOThI MpU PEIICHUH YUYEeOHBIX 3aJ1a4; IPUHUMATH 11EJTh
COBMECTHOM JeATEIbHOCTH, IUIAHUPOBATh OPraHU3aldi0 COBMECTHOMN
paboThI, pacTipeAesaTh BUABI paboT, TOTOBAapPUBATHCS, 00CYKIAaTh MPOIECC
U pe3yibTaT padboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPYMIOBBIX (hopMax paboThl (00CykaeHHS, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W WHBIC); BBIMOJIHATH CBOIO YacTh pPabOTHl M
KOOPJIIMHUPOBATh CBOW JEWUCTBHSI C JPYTUMH UWICHAMH KOMAaH/IbI,
OIICHMBATh KAa4eCTBO CBOETO BKJaJa B OOMIMH MPOAYKT MO KPUTEPHSM,
chopMyTUPOBaHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

Yuueepcanvuvie  pecynamuenvie  Oeticmesus, obecneuusaiom

Gdopmuposarue cCMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS IUYHOCHI.
Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PELICHUS 33a]1a4M, BHIOUpPATh CIIOCO0 peleHUs
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTE,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHHUH C y4ETOM HOBOM
uHbOpMaIUH.

CaMOKOHTPOJIb:

BJIaJIeTh HABBIKAMHM  TI03HABATCIBHOM pedIeKCHM KaK OCO3HaHMUS
COBEPIIAEMBIX JAECHUCTBUUA U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTpOJISI — Ipoliecca u
pe3yJabpTaTa peluieHus MaTEMaTUIECKOMN 3a1a4u;

MPEABUNECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEUICHUU
3aJla4d, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSATEILCTB, TAHHBIX, HAWJEHHBIX OIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OIICHMBAaTh COOTBETCTBUE pe3yJibTaTa MEIHM U YCJIOBUSIM, OOBSICHSTH
NPUYUHBI JTOCTIKEHUS WM HEAOCTHXKCHUS PE3YJbTAaTOB JEATECIIbHOCTH,
HAXOJIUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KUIACC

OmnepupoBaTh NOHATHSIMHU: TOYKA, IPSIMasi, TUIOCKOCTb.

[TpMEHATh aKCHOMBI CTEPEOMETPUU U CICJCTBUSA W3 HHUX IPH PCHICHUH
TCOMETPHUYCSCKUX 3a/1a4.

OmneprpoBaTh MOHATUSAMU: MAPALICIEHOCTh M TIEPIICHIUKYIIPHOCTD MPSMBIX
Y TIOCKOCTEH.

KnaccuduimpoBaTh B3aUMHOE pAaCIOIOKCHHUE TPSMBIX M IIOCKOCTEH B
IIPOCTPAHCTBE.

OmnepupoBaTh TMOHATHSAMM: JIBYI'PAaHHBIA yTOJ, TPaHW ABYTPAHHOIO YIJIa,
pedpo NBYrpaHHOTO YTIJIa; JTUHEHHBIA yroJl IBYrpaHHOTO yTIia; TpajycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TOHSTUSIMH: MHOTOTPAHHHK, BBIMYKJIBIH W HEBBITYKIIBIA
MHOTOTPaHHHMK, 3JIEMEHTBI MHOTOI'PaHHUKA, TIPABHJILHBI MHOTOTPaHHHUK.

PacriosHaBaTh OCHOBHBIC BHJBI MHOTOI'PDAHHUKOB (MMHpamMuaa; IpH3Ma,
IIPSIMOYTOJIBHBIH MTapaieNienuIie]], Ky0).

KnaccudummpoBath ~ MHOTOTpaHHWKH,  BbIOMpass ~ OCHOBaHUS  JUIS
KJIacCU(pUKAIUU (BBITYKJIbIE W HEBBINYKJIbIC MHOTOTPAHHHUKH, IPaBHJILHBIC
MHOTOTPaHHHKH; MPSMbIC U HAKJIOHHBIC PU3MBI, TapaJlICIICITUTICIbI ).

OmnepupoBaTh MOHATHIMHM: CEKyIas INIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.

OOBSCHATH MPUHITUIIBI TOCTPOCHHS CEYCHUM, UCTIONB3YST METO]T CIIEOB.

CTpouTh ceYeHUS MHOTOTPDAHHHUKOB METOJOM  CIICJIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTSHKH W3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BH]
CBEpXYy, COOKY, CHU3Y.

Pemath 3a1aun Ha HAXOXKJICHUE TEOMETPHYSCKUX BEJIMYMH 10 00pasiaM Hiu
ITOpUTMaM, TPUMEHSS HW3BECTHHIC AHAIUTUYECKHE METOABl TPH PEIICHUH
CTaHIAPTHBIX MAaTEeMaTHYCCKUX 3a/1a4 Ha BBIUYMCIICHUE PACCTOSHUN MEXIY JABYMS
TOYKAMH, OT TOYKH JO TMPSAMOH, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPCIIHUBAOIIUMUCS TPSIMBIMHU.

Pemath 3aaun Ha HAXOXKJIEHUE TEOMETPUUSCKUX BEIMUMH 1O 00pa3iam Wiu
ITOPUTMaM, TPUMEHSS HW3BECTHHIC AHAIUTHUYECCKHE METOABl TPH PEIICHUU
CTaHIAPTHBIX MAaTeMaTHYCCKUX 3aJad Ha BBIUYUCICHHE YIJOB  MEXKIY
CKPCIIMBAIOIIUMHUCS ~TMPAMBIMH, MEXAy TNpPSIMOH U  IUIOCKOCTBIO, MEXKIY
IUTOCKOCTSIMH, JIByTPAHHBIX YTJIOB.



Bbraucnsate 00bEMBI M MIJIOMAAN MTOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMua) € TpUMEHEHHEM (QOpMyJ; BBIUUCISATH COOTHOIICHUS MEXIY
IUIOIIA/IIMU TOBEPXHOCTEHN, 00bEMaMU NTOIOOHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh MNOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CHMMETPUH (PUTYPBI.

W3BnekaTp, MpeoOpa3oBbIBATH W HMHTEPIPETUPOBATH HH(MOpPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEACTABICHHYIO Ha 4YepTexax H
pUCYHKaXx.

[TpumenaTy reomeTpuyeckue (akTbl Uil PELICHUS CTEPEOMETPUUYECKUX
3a7a4, IPEANOJIaraloliuX HECKOJIBKO 1IaroB PELICHUs, €CJIA YCIOBUA IPUMEHEHHUS
3aJ]aHbI B IBHOH (opMme.

[IppuMeHATP MpoCTEWIIME NPOrpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CHCTEMBI P PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4.

[IpyBOINTE HpPUMEpPBl MATEMATHYECKHX 3aKOHOMEPHOCTEM B MNPUPOAE U
YKU3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB '€OMETPUU B HCKYCCTBE.

[IpyMeHATh IOJyYEHHBIE 3HAHMS Ha IIPAKTUKE: aHAJIMU3UPOBATH peajbHbIE
CUTyallUn W TPUMEHATh HW3YYCHHBIC IIOHATHS B INIPOLIECCE IOUCKA PELICHUS
MaTeMaTH4ecKu CHOPMYIHPOBAaHHOW MPOOJIEMBbI, MOAECIUPOBATH peallbHbIC
CUTyallUh Ha $3bIKE TE€OMETPHUM, HCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpEM, anmnapara aireopsl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOXKAECHUEM IN'€OMETPUUYECKUX BEIUYHUH.

11 KIIACC

OnepupoBaTh MOHATHIMH: MHJIWHIPHYECKAs ITOBEPXHOCTh, OOPa3yOIIHE
HWIMHAPUYECKOM  TOBEPXHOCTH;  IIWIMHIP;  KOHHUYECKas  MOBEPXHOCTb,
oOpa3yrolre KOHUYeCKON MOBEPXHOCTH, KOHYC; c(pepruueckasi MOBEpXHOCTb.

PacrosnaBaTh Tena BparieHus (IIAHIP, KOHYC, cdhepa u map).

OOBSICHATH CLIOCOOBI TTOJTYYSHUS TEJI BpAIICHUS.

KnaccudunupoBaTh B3aMHOE pacioiokeHrue chepbl U MIOCKOCTH.

OmnepupoBaTh MOHATHSAMH: IIIAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA
CEerMeHTa; IIApOBOM CJION, OCHOBAHHME IIIAPOBOTO CJIOS, BBHICOTA IIAPOBOTO CIIOS;
IaPOBOU CEKTOP.

Beraucisate  00BEMBI M IIOMIAAXM  TTOBEPXHOCTEH T  BpalieHUs,
TCOMETPUUYECKHX TEN C IPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHSTHSAMHU: MHOTOTPAaHHUK, BIHUCAaHHBIM B cdepy H
OMMCaHHBIM OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOIPAHHUK WA TEJO
BpaIeHUsI.

BBIYUCISATh COOTHONMICHHSI MEXIY IIOMAIIMA TTOBEPXHOCTEH W 00BEMaMu
MOTOOHBIX TEJL.



N300paxarh u3ydaemble (PUTYpbl OT PYKH M C NPUMEHEHHEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BEINOTHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
¢duryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TN BPALLECHUS.

W3Bnekatb, HWHTEPNPETUPOBATH U MPeoOpa3oBbIBATH HH(OPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, IPEJICTABICHHYIO Ha YEepTEXKax U
pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BrInmonmHATE  IEUCTBUA  CIOKEHUSA BEKTOPOB, BBIYUTAHHWS BEKTOPOB U
YMHOXEHHS BEKTOpa Ha YUCII0, 00bACHATh, KAKUMH CBOMCTBAMU OHU 00JIaJatoT.

[IprMeHATh TPaBUIIO MapAIIIEIEUIIEIA.

OnepupoBaTh NOHATUAMU: TEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPAWMHATHI BEKTOPA, YIOJ MEXKIY
BEKTOPAaMH, CKaJISIPHOE IIPOU3BEIECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAaHAPHBIE
BEKTOPBI.

Haxomute cymMMy BEKTOPOB UM IIPOU3BEIECHHUE BEKTOPA HA YUCIIO, YTOJ MEXKIY
BEKTOpAMH, CKaJSIpHOE TMPOU3BEAECHUE, pACKIAAbIBaTh BEKTOp MO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPABHEHHUEM B JIEKapTOBOM CUCTEME KOOPJAUHAT.

[IpumenaTy reomeTpudeckue (akThl IS PEUICHHUs CTEPEOMETPUUYECKUX
3a/1a4, IPEANoJIaralinX HECKOJIBKO AroB PELICHHUs], €CIIN YCIOBHS PUMEHEHNUS
3aJlaHbI B IBHOH (opMme.

Pemate mpocrenmme reoMeTpuYecKue 3aaud Ha IIPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemare 3amaun Ha OKa3aTeNbCTBO MATEMAaTUYECKUX OTHOLICHUU U
HAXO0XKJEHUE FEOMETPUUYECKHUX BEJIMYMH 10 00pa3liaM WiIu adropuTMam, IpuMeHss
W3BECTHBIE METO/bI P PEIEHNN CTAHIAPTHBIX MATEMATHYECKUX 3a/1a4.

[IppuMeHATP MpoOCTEWIIME NOPOrpaMMHBIE  CPEICTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CHCTEMBI P PEIICHUH CTEPEOMETPUUYECKUX 3a]1a4.

[IpuBOIUTE IpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC WU
JKU3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJYyYECHHBIE 3HAHUS HA TMPAKTUKE: aHAIU3UPOBATH pEaJIbHBIC
CUTyallUn W TPUMEHATh HW3YYCHHBIC IIOHATHS B IPOLIECCE IOUCKA PELICHUS
MaTeMaTHYecKd C(HOPMYIUPOBAaHHONW IMpPOOJIEMBbI, MOJEINPOBATh pEalIbHbIC
CUTyallUM Ha sA3bIKE TIE€OMETPUM, HCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJb30BaHUEM T€OMETPUUYECKUX TOHATUI U TEOpEM, amnmnapara aireOpsl; penaTh
IIPAKTUYECKUE 3aa4M, CBA3aAHHBIE C HAXOXKIECHUEM I'€OMETPUYECKUX BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoimuecTBo yacoB DJIEeKTPOHHbIE
Ne HaumenoBaHue pa3ie/ioB U TeM (undposbie)
n/n NpOrpamMmbl Bcero Kontpoarupie | Hpaxtirieckite o0pa3oBaTe/bHbIE
padoThI padoTsbl pecypesr
1 BBenenue B ctepeoMeTpuio 10
) [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanmienbHOCTb NPSIMBIX U INIOCKOCTEH
3 HepneHnmfynpoOCTL MPSIMBIX U 12
IJI0CKOCTEH
4 VYTIiael MEXAY IPSAMBIMU U IUIOCKOCTAMH 10 1
5 MHororpanHuku 11 1
6 OO6BEMBI MHOTOIPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHHUS], PACCTOSIHUS U YIJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KITACC

KosmuecTBo yacoB DJIEeKTPOHHbBIE

HaunmeHoBaHMe pa3/ie/ioB U TeM uu(ppoBbIe
Ne n/m P Kourpoabnbie | IlpakTuyeckue (upp )

NPOrpaMMblI Bcero o0pa3oBaTe/bHbIEC

padoThI padoThbI
pecypcsl

Tena BpameHus 12

OO0BbEMBI TEN 5 1

BekTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpEHME, 0000IIICHHE, 7 |

cuCTeMaTH3anus 3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0




IHOYPOYHOE IIVTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTyeckue
padoThbI

JlaTa
U3yYeHUs

OCHOBHBIC TIOHATHS CTEPEOMETPUHU: TOUKA,
npsiMasi, TUIOCKOCTh, TpocTpancTBo. [IpaBuina
N300paKeHMsI Ha pUCYHKAX: H300paKeHUs
TUIOCKOCTEH, TapalIeIIbHBIX MPSMBIX
(OTpE3KOB), CepeAMHBI OTPE3KA

05.09.2023

IlonsTus: MepeCCKaromurecs NI0CKOCTH,
NepeceKaromumecs npsamMasa u rmiIoCKOCTb

07.09.2023

IlonsTus: MMePeCCKaromureCs MIOCKOCTH,
NepeceKaromumecs npsamasa 1 miIOCKOCTb

12.09.2023

3HaKOMCTBO C MHOTOTPaHHUKaMH,
n300pakeHHEe MHOTOTPaHHUKOB Ha
PUCYHKAX, HAa IPOCKIIUOHHBIX YCPTECKAX

14.09.2023

HauanbHble cBeieHus o Ky0e u nupamuie,
ux pa3BeépTKu U Mozenu. CeueHus
MHOT'OI'PAaHHUKOB

19.09.2023

HauanbHble cBeieHus 0 Ky0e u mupamuie,
ux pa3BépTku U Mozenu. CedeHus
MHOT'OT'PaHHUKOB

21.09.2023

ITonsTHE 00 aKCHOMATHYECKOM IIOCTPOCHUUA
CTCPCOMECTPHU: AKCUOMBI CTCPCOMCTPUHU U
CJIICACTBHUA U3 HUX

26.09.2023

ITonsTHE 00 aKCHOMATHYECKOM IIOCTPOCHUHA

28.09.2023




CTCPCOMETPHU: AKCHUOMBI CTCPCOMECTPUU U
CIICACTBHUA U3 HUX

ITousTHE 00 AaKCHOMATHYECKOM IMOCTPOCHHUHA

9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U 03.10.2023
CJICZICTBUS U3 HUX
[TonsiTHe 00 aKCMOMAaTUYECKOM ITOCTPOECHUU
10 CTEPEOMETPUM: aKCHOMBI CTEPEOMETPUH U 05.10.2023
CJIEJICTBUS U3 HUX
B3aumMHoe pacronokeHue npsiMbIX B
11 IIPOCTPAHCTBE: MepeceKaromuecs, 10.10.2023
napajuleJIbHbIE U CKPELIUBAIOLINECS MIPSIMbIE
[TapasnienbHOCTb NPSAMBIX U INIOCKOCTEN B
12 IIPOCTPAHCTBE: NapaliebHbIE npm\fme B 12.10.2023
IIPOCTPAHCTBE; NAapAJUIEIBbHOCTD TPEX
HPSAMBIX
[TapasnienbHOCTh NPSAMBIX U INIOCKOCTEN B
13 npoctpanctse: [lapamiensHocTh TpsiMO U 17.10.2023
IUIOCKOCTH
14 VYTI1bl ¢ COHANPaBJIEHHBIMH CTOPOHAMMU 19.10.2023
15 VYron Mexay npsMbIMHU B IPOCTPAHCTBE 24.10.2023
16 Yroa Mexay npsIMbIMU B IIPOCTPAHCTBE 26.10.2023
17 [TapannenbHOCTH MIIOCKOCTEM: 07.11.2023
napajesbHble IIOCKOCTH
18 CaolicTBa napauienbHbIX IJIOCKOCTEN 09.11.2023
19 [Ipocreiimue npocTpaHCTBEHHBIE (GUTYPHI HA 14.11.2023
IUIOCKOCTH: TETpa’ap, KyO, napasuiesenune
20 [locTpoenue ceuenunii 16.11.2023
21 [TocTpoenue ceuenunit 21.11.2023




KoHntponbnas padora o reme "IIpsMbie u

22 IJIOCKOCTH B ipocTpancTse. [lapamnensHocTh 23.11.2023
IpSIMBIX U IIJI0CKOCTEN"

7 [leprieH IUKYISIPHOCTD MPSMON U TIOCKOCTH: 28.11.2023
NEePIEeHIUKYJISIPHBIE IPSIMbIE B IPOCTPAHCTBE

24 [Tpsimble mapasuieabHbie U 30.11.2023
NEPIEHIUKYJISIPHBIE K IUIOCKOCTH

25 [Tpsimble mapasuieabHbie U 05.12.2023
HEPIEeHIUKYISIPHBIE K TUIOCKOCTH

26 [Ipu3Hak nepneHIuKyIspHOCTH NPSIMON U 07.12.2023
IIOCKOCTH

7 [Tpu3Hak neprneHANKYIIPHOCTH MPSMOM U 12.12.2023
IJIOCKOCTH

)3 Teopema o npsMoil eprneHAUKYISPHON 14.12.2023
IIOCKOCTH

29 Teopema o npsMoil neprneHAUKYISIPHON 19.12.2023
IJIOCKOCTH

30 TeopeMa o npsAMON NEPIEHANKYIISIPHON 21.12.2023
IJIOCKOCTH
[leprieHquKyNIAp ¥ HAKIIOHHBIE: PACCTOSHUE

31 OT TOYKH JI0 IVIOCKOCTH, PACCTOSIHUE OT 26.12.2023
PSIMOM 10 TUIOCKOCTH
[leprieHAUKYNISIp U HAKIOHHBIE: PACCTOSHUE

32 OT TOYKH J0 TJIOCKOCTH, PACCTOSTHUE OT 28.12.2023
IPSIMOM 10 TUIOCKOCTH
[leprieHauKyNIAp ¥ HAKIIOHHBIE: PACCTOSHUE

33 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT 09.01.2024

HpHMOﬁ J0 IINIOCKOCTH




HepneHz[I/IKmep H HAKJIOHHBIC: paCCTOSHUC

34 OT TOYKH JO MIOCKOCTH, pACCTOSHUE OT 11.01.2024
IIPSIMOM 10 IJIOCKOCTH

15 VYTIIbI B IPOCTPAHCTBE: YTOJI MEXAY MPSIMOit 16.01.2024
Y TJIOCKOCTBIO

16 JIByrpaHHbIN yToJ1, JMHEHHBIH yroi 18.01.2024
JIBYTPAHHOTO yTJia

17 JIByrpaHHbIN yToJ1, JMHEHHBIH yroi 73.01.2024
JIBYTPAHHOIO yria

18 [leprieHIUKYASIPHOCTD ITIOCKOCTEH: HpI:ISHaK 75.01.2024
NEPIEeHIUKYISIPHOCTH ABYX IIOCKOCTEH

19 [leprieH IUKYIAPHOCTD MIIOCKOCTEH: np1:13Ha1< 30.01.2004
NEePHEHANKYJISIPHOCTH ABYX IJIOCKOCTEHN

40 [leprieH IUKYIAPHOCTD MIIOCKOCTEH: np1:13Ha1< 01.02.2004
NEPIEeHIUKYISPHOCTH ABYX TIOCKOCTEH

41 TeopeMa 0 Tpéx nepreHIuKyIsapax 06.02.2024

42 Teopema o TpEx mepreHIuKyIsIpax 08.02.2024

43 TeopeMa 0 Tpéx nepreHIuKyIsapax 13.02.2024
KonTpoabHnas pabora no remam

" nnepnequ/iIiynsipHOCTb TPSIMBIX H 15.02.2004
riockocte" u "Y il MeXIy MPSIMBIMU U
JI0CKOCTSIMU"
[TonsaTue MHOTOrpaHHUKA, OCHOBHBIE

45 3JIEeMEHThl MHOTOTPaHHUKA, BBIHyKJ'I'I?Ie u 20.02.2004
HEBBITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA
MHOTOTpaHHHKA

46 [Ipusma: n-yronpHas mpu3Ma; rpaHu 1 2 .02.2024

OCHOBAHMUA IIPU3MBI; IIPAMAs U HAKJIOHHAA




IpU3Mbl; OOKOBas M MOJIHAsI TOBEPXHOCTh
IIPU3MBI

47

[Tapannenenunen, NpsMOYTOIbHBIHA
napajuleJeuIel ¥ ero CBOMCTBa

27.02.2024

48

[Inpamuia: n-yroapHas nupaMua, rpaHu v
OCHOBaHHE TUPAMUJIbI; OOKOBas M MOJIHAS
[IOBEPXHOCTb MUPAMUBI; IPABUIbHAS U
yCeu€HHas nupaMuia

29.02.2024

49

[IpaBuIbHBIE MHOTOTPAHHUKH: TIOHSATHE
NPaBUIHLHOTO MHOTOTPAHHUKA; TPABUIIbHAS
npy3Ma U MpaBUIIbHAS MHPAMUA;
NpaBUJIbHAS TPEYroJbHas MUPAMUAA U
IPaBWIBHBIN TETpasap; KyO

05.03.2024

50

[IpencraBneHue o MPaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadIp, TOJCKAIP U
UKOCadIp.

07.03.2024

51

CuMMeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, IPSMOH, TNIOCKOCTH.
DIEMEHTBI CAMMETPUN B TUPAMHUJAX,
napajuienenuneax, MpaBuiIbHbIX
MHOI'OIPaHHHUKAX

12.03.2024

52

Brruucnenue 31eMeHTOB MHOTOTPaHHUKOB:
pEOpa, TuaroHaiu, yribl

14.03.2024

53

[Inomanps 60K0BOM MOBEPXHOCTH U MOJHOM
MIOBEPXHOCTHU MPSAMOI PU3MBI, IUIOIIA b
OCHOBaHUH, TeopemMa 0 OOKOBOM
MIOBEPXHOCTHU NPSIMOM MPU3MBbI

19.03.2024

54

[Tnomaas GOKOBOM MOBEPXHOCTH U

21.03.2024




IIOBEPXHOCTH NPABUIIbHONW TUPAMHUBL,
TeopemMa o IJI0IIAa I OOKOBOI MOBEPXHOCTH
yCEYEHHOU MUPAMHUIBI

KonTponbhas paboTta mo treme

55 "Mitororpasui” 1 04.04.2024
56 [Tonsitrie 06 00BEME 1 09.04.2024
57 O0BEM UpaMu bl 1 11.04.2024
58 O0BEM UpaMuIbI 1 16.04.2024
59 O0BEM UpaMu bl 1 18.04.2024
60 O0BEM UpaMu bl 1 23.04.2024
61 O0bEM TpU3MBI 1 25.04.2024
62 O06BEM npU3MBI 1 30.04.2024
63 O0bEM TpU3MBI 1 07.05.2024
64 KoHTtponbHas pa6”0Ta o Teme "OO0BbEMBI | 14.05.2024
MHOTOTPaHHUKOB
[ToBTOpEeHUE, 0000IIEHNE CUCTEMATH3AIUS
65 3HaHui. [locTtpoeHue ceueHuii B 1 16.05.2024
MHOTOTPaHHHUKE
[ToBTOpEeHUE, 0000IIEHNE CUCTEMATH3AIUS
3HaHUU. BBIUKMCIIEHHE PACCTOSTHUI: MEXAY
66 IBYMs TOYKaMH, OT TOYKHU J0 IPSIMOH, OT 1 21.05.2024
TOYKH JI0 MJIOCKOCTH, MEKIY
CKPEIIHUBAIOIIUMUCS TPSIMBIMU
67 Hrorosas kKoHTpoOJIbHAS paboTa 1 23.05.2024
[ToBTOpeHue, 06001IeHNEe CHCTeMAaTHU3aALIHS
68 3HaHUU. Beruucienue yrios: Mexay |

CKpPCIIUMBAOIMUMUCA ITPAMBIMHA, MCIKIAY
HpHMOfI U INIOCKOCTBIO, IBYI'PDAHHBIX YI'JIOB,




YIJIOB MEXKAY INIOCKOCTAMUA

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68




11 KITACC

Ne n/m

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IMpakT4yeckue
padoThI

JlaTa
U3ydeHus

Cdepa u map: neHtp, paauyc, IuamMeTp;
TIJIOIA/b TIOBEPXHOCTHU ChHEpHI

05.09.2023

Bsaumnoe pacnonoxenue chepsl U
IJIOCKOCTH; KacaTellbHas IIOCKOCTh K

cdepe; momans ceps

12.09.2023

N3ob6paxenue chepsl, mapa Ha MIOCKOCTH.
CeueHus mapa

19.09.2023

HI/IJII/IHI[pI/I‘-IeCKaH IOBCPXHOCTD,
o0pa3yromne MUIHHIPHISCKON
IMOBEPXHOCTHU, OCh IlI/IJII/IHI[pH“ICCKOﬁ
MOBEPXHOCTH

26.09.2023

Lumusap: ocHOBaHMS U OOKOBasI
HOBEPXHOCTb, 00pa3ykoIias U 0Ch; IUIOLIAb
OOKOBOH ¥ MOJTHOW TTOBEPXHOCTH

03.10.2023

N3o06paxeHne nUIMHAPA HA MIIOCKOCTH.
Pa3Béprka nununapa. CeueHus HUIMHIPA
(TITOCKOCTHI0, MapaljieIbHON HIn
MEPIEeHIUKYISIPHON OCH LUJIMH]IPA)

10.10.2023

Konnueckas IOBCPXHOCTD, 06pa3y10ume
KOHHYECKOM IMOBEPXHOCTHU, OCb U BCpUIMHA
KOHHYECKOM IMOBCPXHOCTH

17.10.2023

Konyc: ocHOBaHME U BepIInHA,
o0pasyromiasi ¥ 0Ch; IUIOMIAs OOKOBOH 1

24.10.2023




MTOJTHOH IMOBCPXHOCTH

Y ced€HHBIN KOHYC: 00pa3yIoNIue U BhICOTA;

9 07.11.2023
OCHOBaHUs U OOKOBAasi TOBEPXHOCTh

10 KoMOuHamwst Ten BpaieHus u 14.11.2023
MHOTOTPaHHUKOB
MHOrorpaHHHK, OTMCAHHBIA OKOJIO Cepsl;

11 cdepa, BiMcaHHAs B MHOTOI'PaHHUK WJIH B 21.11.2023
TEJIO BpalleHus

12 1:60;-;[;:; :§H06’béM€. OcHoBHbIE CBOMCTBA 78.11.2023

13 O0BEM IIIIMHApA, KOHyCa 05.12.2023

14 O0BEM mapa u Iomaab chepsl 12.12.2023
[Tono6HbIe Tena B MPOCTPaHCTBE.

15 CooTHolIeHUs MeXAY TUIOAASIMU 19.12.2023
MOBEPXHOCTEH, 00bEMaMU TTOIOOHBIX Tel

6| R o e o
N300pakeHne KOHyca Ha MIOCKOCTH.

17 Pa3Béprka KoHyca. CequHﬂvKOHyca 09.01.2024
(TII0CKOCTHI0, apaJlIeIbHOM OCHOBAHUIO, U
IJIOCKOCTBIO, POXOAIIEH Yepe3 BEPIINHY)

18 BekTop Ha IIJI0CKOCTH U B IIPOCTPAHCTBE 16.01.2024

19 Ciio’)keHue U BRIUUTaHUE BEKTOPOB 23.01.2024

20 YMHOK€eHUEe BEKTOpa Ha YUCIIO 30.01.2024
Paznoxenune BekTopa 1o Tpém

21 HEKOMIUTaHapHbIM BekTopam. [IpaBuiio 06.02.2024
napasuiefienumneaa

22 Pemenne 3aga4, CBI3aHHBIX C 13.02.2024




MIPUMEHEHHEM TIPABUII ACHCTBUIA C
BEKTOpaMHU

23

[IpsmoyronbHas cucreMa KOOpJUHAT B
npocrpanctse. KoopauHarsl BekTopa.
[Ipocreiiue 3a1a4 B KOOPAUHATAX

20.02.2024

24

Yron mexay Bekropamu. CKalspHOe
MIPOU3BEJICHUE BEKTOPOB

27.02.2024

25

Breraucnenue YIJIOB MCXKAY IPAMBIMHA U
IIJIOCKOCTAMU

05.03.2024

26

KoopanHaTHO-BEKTOPHBIN METO ITPU
pELIEHNN T€OMETPUYECKUX 3314

12.03.2024

27

KontposbHas padora 1o reme "BekTopsl 1
KOOpJUHATHI B IPOCTpaHCTBE"

19.03.2024

28

[ToBTOpEeHME, 0000IIEHNE 1
cucrematu3anus 3HaHui. OCHOBHBIE
burypsl, pakThl, TCOPEMBI Kypca
TUTAHAMETPUH

09.04.2024

29

[ToBTOpeHME, 0600IICHNE U
cucremMaTn3anus 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOpPEMBI Kypca
TUIAHUMETPUH

16.04.2024

30

[ToBTOpeHME, 0600IICHNE U
cUCTEMATHU3aINI 3HAHUN. 3agauu
IJIAHUMETPUHU ¥ METOJIbI X PEIICHUS

23.04.2024

31

[ToBTOpeHME, 0600IICHNE U
cucTeMaTH3alus 3HaHUH. 3a1auu
IIaHUMETPHUHN U MCTOABI UX PCHICHUSA

30.04.2024

32

[ToBTOpeHME, 0000IIECHUE U

07.05.2024




cucremMaTu3anus 3HaHuii. OCHOBHBIC
¢burypsl, paxkThl, TEOPEMBI Kypca

CTEpPEOMETPUU
33 Hroroas koHTpoibHas paboTa 1 14.05.2024
14 [ToBTOpeHUE, 0000IIEHNE 1 1 21.05.2024

cHCTeMaTu3alus 3HaHUM

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34




YUYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

» Maremaruka: anredpa ¥ Hayajla MATEeMaTUYECKOTro aHaIn3a, TeOMETpHsI.
I'eometpus, 10-11 xmaccel/ Atanacsa JI.C., byty3os B.®., Kagomiies C.b.

npyrue, AkimonepHoe ooiectBo «M3aaTensctBo «lIpocBenienue»

METOANYECKHUE MATEPUAJIBI JJIAA YUUTEJISA
- Meroauueckue pexkomenaanuu k yueonuky Aranacsia JI.C. 10-11 kmaccsr;

- [loypounoe mnanupoBanue Kk yueOHuky Atanacst JI.C. 10-11 knacchl.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
NUHTEPHET

- ege.fipi.ru/;

- http://www.matematika-na.ru;

- https://uchi.ru/ ;

- https://resh.edu.ru/
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