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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOTO W IIO3HABATEJIBHOIO pa3BUTHUS
JUYHOCTH 00YYaroIIMXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHusi OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
IPEAMETHBIX PE3YJbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHHH JIMYHOCTHOIO
pa3BuTug oOydaronmxcs, GopMuUpoBaHUs (DYHKIHMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBIX NUCIMIUIMH. Pa3zButne y oOydaronmxcs
MPABWIbHBIX MPEICTABICHUN O CYIIHOCTH U MPOUCXOXKIECHUU TE€OMETPUUYECKHUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M HACAIBHOIO, XapaKTepe OTPaKECHUS
MaTeMaTHYECKOW HAYKOH SIBJIEHUI U ITPOLIECCOB PEATBHOTO MUPA, MECTE T€OMETPUHN
B CUCTEME HayK U POJIM MAaTEMaTUYECKOTO MOJIECIMPOBAHUS B HAYYHOM MO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS YUaIINXCs, a
TaK)K€ KA4eCTB MBIIUICHUS, HEOOXOMUMBIX [IJIsi aJanTalldd B COBPEMEHHOM
oO1IEeCTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOW HAIIPABIEHHOCTH, TAK U TYMaHUTaAPHOM.

Jlormueckoe MbIUIEHHE, (HOPMUPYEMOE MpPU H3YYEHUHU OOYYarOIIUMHUCS
MOHATUMHBIX OCHOB FT€OMETPUU U MTOCTPOCHUU IETTOYKH JIOTUUECKUX YTBEPKIACHUN
B XOJI¢ pEILICHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHHM 337a4 €CTECTBEHHO-
HAyYHOTO IIUKJIA, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPAXKECHUSI OKPY>KAIOLIETO MHUPA, YCJIOBHE YCHEHIHOTO IMO3HAHUS U AKTUBHOIO
npeoOpa3oBaHus  JeHCTBUTENHLHOCTH. OmepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yUeOHOUM U TPYAOBOM NESITENbHOCTH, SBIISIETCS



OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayeCcTB, IMOATOMY aKTyajbHa 3ajaaya
dopMupoBaHus |y OOydYarOImIMXCS  MPOCTPAHCTBEHHOTO  MBINIICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHMs mporpaMmbl ydueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyuarouxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMATUYECKUX TIEOMETPUYECKMX 3HAHUHM M JEUCTBUM, clHeuu(pUUHBIX
rE€OMETPUH, BO3MOXKHOCTM  YCIELIHOTO  NPOAODKEHUS  00pa3oBaHUs 10
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPHH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE IIpeIHA3HA4YeHa MJIs
00ydarommxcs CpeIHeN MIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaroniuecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH OOIINE MAaTEMaTUUECKUE YMEHHUS, CBA3aHHbBIE CO
cenn(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme sT0r0, OHH NMEIOT BO3MOXKHOCTh H3yUYUTh T€OMETPHI0 OoJiee TITyOOoKO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUYECKUX 3HAHUSX B
npo(hecCUOHATBHOM NesSTENbHOCTH.

JlocTmKeHHe LelNM OCBOCHHS MPOrpaMMbl 0OECIIEUMBACTCS PpEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpuopureTHRIMH 3aJadamMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisiroTCS:

e (opMupOBaHHE NpPEICTaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KyJbTYPbl M OCO3HaHHE €€ B3aMOCBS3H C OKPYKAIOLIUM MHPOM;

e (opMHpoBaHHE MTPEICTABICHHUS O MHOTOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIEro MUPA;

e (opMupoBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeXax, MOJENIIX MU B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

e OBJIaJICHUE METOJAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300pa)KEeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHITHSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  QJITOPUTMAMH  PELIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXICHHS B XOJ€ PEIICHUS CTEPEOMETPHUECKHUX 3aJad WU 3a7ad C
IPAKTUUECKUM COJIEPKAHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBIIIICHHUS,



e (dopmupoBanue (yHKIMOHATEHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBICHUS] TEOMETPUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEabHBIX >KU3HECHHBIX CUTYyallUsAX U NPU U3YYECHUU
IpYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (POpMYIUPOBATh WX HA SI3bIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar U1 peleHus MPAKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
WHTEPIIPETUPOBATH U OLICHUBATH MOJTYUYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHONM OCOOCHHOCTHIO MPOTPaMMBbl SIBIISIETCSI BKIIIOUEHHUE B KypC
CTEPEOMETPHUM B HAYaJIE €r0 U3YUYEHUS 3a/1a4, PEIIAEMbIX HA YPOBHE UHTYUTUBHOTO
NO3HAHUA, U OIpPEAEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJXl HUMH, YTO
CIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M IPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIMPYET NPOTEKAaHUE NHTYUTUBHBIX NMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEIMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YYAIIIXCS B Kypce CTEPEOMETPUH ITPOBOAUTCA 33 CUET PEUICHUS 3aa49 Ha CO3/IaHNE
MPOCTPAHCTBEHHBIX O0pa30B U 3a7a4y HAa OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpa3a NPOBOJUTCS C OMOPOM HaA HAMISAHOCTh, a
OlepupoOBaHUE 00PA30M — B YCIIOBUAX OTBJICYEHUS OT HAIJISAHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEpKAHUS.

OcHoBHbIE copeprkaresibHble TMHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJIbKO M0 COAEPKAaTEeIbHbBIM JIMHUSAM, HO U IO TOJaM 00y4eHHUS
Ha yPOBHE CPEIHETO 00IIero 00pa3oBaHMUs.

Conepxxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 1O ToJaM OO0ydYeHHs,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSMU YW HAaBBIKAMHU OCYUIECTBIISUIOCH MOCJIEN0BATENLHO U MOCTYNATENbHO, C
COOJTIOJIEHNEM TPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAJIHNCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKUX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

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



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM TOCTPOCHHHM CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPUHU U CIICACTBUS U3 HUX.

B3auMHOEe pacnosnokeHue NpsMBIX B MPOCTPAHCTBE: IE€peceKaronIrecs,
napajuielibHble M CKpeuuBaroumecs mnpsmbie. [lapaienbHOCTh NpPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: TMapajUlelibHble TMpsSMble B  MPOCTPAHCTBE;
MapajuieNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIPaBJICHHBIMU CTOPOHAMM;, YTOJd MEXIy MNpPsSIMBIMA B IPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN: TapaJiebHbIE TUIOCKOCTH; CBOMCTBA MapalieIbHbIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYPHI HAa TJIOCKOCTU: TETPadp,
KyO, mapasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM U MUIOCKOCTH: NEPNEHIUKYJIISIPHBIE TIPSIMBIE B
MPOCTPAHCTBE, NpPsIMbIE MapajljieIbHbIE MW MEPHCHAUKYJSIPHBIE K IJIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA MPSAMOM U IUIOCKOCTH, Teopema O MpsSMoi
MEPIEHIUKYJISIPHOW TUIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YroJl MEXAY MPSIMOM U
IJIOCKOCTBIO;  ABYTPAHHBIA  yroj, JIMHEHMHBI Yroa JBYIPaHHOTO  yria.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO MIIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TJIOCKOCTH, MTPOEKIIMS (PUTYPHI HA TIIOCKOCTh. [leprneHaAnKyAIpHOCTh
IJIOCKOCTEN: MPU3HAK MEPNEeHIUKYJIIPHOCTH JBYX IulockocTed. Teopema o Tpéx
MEPIEHIUKYISIPaX.

MHoOrorpaHHuKH

[lonaTrie MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBHIMYKJIbIC
Y HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yroapHas
MpU3Ma; IpaHd U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielnienunes U ero cporcra. llupamupa: N-yronpHas nupamuga, TpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yceu€HHasi nHupamMuaa. OJIEMEHTbl TpuU3Mbl W Tnupamuibl. [IpaBusnbHbIC
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUWKA; MpaBUJIbHAS MpHU3Ma U
NpaBWIbHAs THpPaMUJIa;, MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
terpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaeKadip U ukocadap. CeueHust IpU3Mbl U THPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJE€MEHThl CHMMETPUU B MUPAMKIAX, MapaJlIeIenuIie1ax, MPaBHUIbHBIX
MHOTOTPaHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOW MHUPAMUJBI, TEOpEeMa O
mIomaau yceu€Hnoi nupamuapl. [lonstue 06 00béMe. OOBEM MUpaMUIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00hEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalenus

HunuHaapuyeckas MTOBEPXHOCTB, oOpa3yromue LUIMHAPUYECKON
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEPXHOCTU. LlWnMHIOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MoBepXHOCTH. KOHyC: OCHOBaHUE U BEpIIMHA, 00pa3yrouas
1 OCb; TIJIOIIA/1b OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: 1HeHTp, paguyc, AUAMETP; IUIOMIAJb MOBEPXHOCTU CQephl.
B3aumnoe pacnonoxenue cepbl U IIIOCKOCTH; KacaTellbHas IUNIOCKOCTh K cdepe;
TI01IA b ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIpaHHHK, ONTUCAHHBIH
okoJi0 cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAILICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIC CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
NPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM 11apa U TIoMaab Chephl.

[TonoGHpie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOMIAIIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJI.

Ceuenus mummHIpa (MapauieabHO U MEPIIEHIUKYIISIPHO OCH), CEUEHHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILMHY ), CEUECHHUS 1I1apa.

BeKkTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MII0CKOCTH U B IpocTpaHcTBe. C0KEHNE U BBIYMUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapammenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHEHUEM TIpaBUJl JEUCTBUU € BekTopamu. IlpsmoyrosbHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel BekTopa. Ilpocreiimue 3agaun B
KOOpJMHATax. YToJ Mex1y BekTopamu. CKalsipHOE NPOU3BEIECHUE BEKTOPOB.



Brruncnenne yrioB Mexay NPsSMBIMHU U IIIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
npolenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMNPOCHI W Mp.), yMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaX, TEXHOJOTHsX, cdepax

SKOHOMHUKH.
JIlyXOBHO-HPAaBCTBEHHOI'0 BOCITUTAHUS
OCO3HAaHHEM JTyXOBHBIX LHEHHOCTEU POCCHUICKOTO HapoJa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHPY, BKIIIOYas JCTETUKY MATEMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEIICHUH, PACCyKJICHUI; BOCHPUUMYHUBOCTHIO
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

C()OPMUPOBAHHOCTHIO YMEHHS TNPUMEHAThH MaTeMaTHUECKUE 3HaHHUS B
MHTEepecax 30pOBOro M 0€30MacHOro odpas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U
OTIbIXa, peryJisgpHas pu3nyeckas akTUBHOCTh); PU3HMUYECKOTO COBEPIIICHCTBOBAHUS,
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESITENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrn W peamu3oBbIBATh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKoMy OOpa30BaHHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU >XWU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTHICCKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYphl, IOHUMAHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTaleld Ha TMPUMEHEHHE MAaTeMAaTHYSCKUX 3HAHWKM JJIS pEUIeHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPE/Ibl, ITITAHUPOBAHUS ITOCTYIKOB M OIICHKH X BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPYKAIOIICH CPeIbl.

IleHHOCTH HAYYHOTO MO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAYKHM W  OOICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJCHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTUYECKOHW KYJIbTYypOd KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATENBCKYIO ACATEIHHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOro MpeameTa
«Marematuka XapaKTePU3yITCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvomvie  nozmasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcalowe2o0  Mupa,  NpUMeHeHue  JOSUYECKUX,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaTh CYIIECCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMU, (HOPMYIUPOBATH
OTpENCICHUS  TOHATUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  NpPH3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W MPEOOPa30BHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M
npoTtuBopeursi B (aKkTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEHN U IPOTUBOPEYUHIA,



e J€JaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJI€HUS U BBIBOJBL;

e BbBIOMpaTh cmoco0 pemieHUs y4yeOHOM 3ahauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPUEB).

Ba3oBnle ucciieqoBarebLCcKue 1eHCTBUA:

e HCIIOJB30BAaTh BOMPOCHI KaK MCCJIEAOBATEIBCKUI MHCTPYMEHT MO3HAHMS;
(bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpEUYUE, MpoOIemMy,
yCTaHABIMBAaTh  HCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (POPMYJIUPOBATH 00OOIIEHUS U BBIBOABI 110 pe3ysibTaTaM
IPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nunpopmanueii:

e BBIABITH AePUIMTHI HH()OPMALUK, TaHHBIX, HEOOXOAUMBIX JJI1 OTBETA HA
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

e CTPYKTYpUpOBaTh MHPOPMALIHIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WJUTIOCTPUPOBATH TpadUueCcKH;

e OLEHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYXKIECHUS B COOTBETCTBUHU C YCIOBHSIMU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUs



B YCTHBIX M MUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PEIICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYEHHBIN pPe3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXIECHUS C CYXIACHUAMH JpPYTrUX
YYaCTHUKOB JHAaiiora, OOHapyXUBaTh Pa3IU4Me U CXOJCTBO IMO3UIIUH; B
KOpPEKTHOH Gopme popMyTUpOBaTH pa3HOIIIACHS, CBOU BO3PAXKECHHUS;
NPEACTABIATh  PE3yJbTAaThl  pEIICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYTUICHHUS
C yu€TOM 3aja4 MPE3eHTALMU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU pelieHuU Y4YeOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOMN
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BUAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOIlEecC U
pe3yJbTaT paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFO/CH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYkIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» W UHBIC); BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMA TPOAYKT IO  KPUTEPUSIM,
c(hOopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJCHCTBHUSI.

3) Yuusepcanvuvie pecyiamuensie oeticmasus, obecneuusarom opmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]a4ul, BBIOUPATh CIIOCO0 peLIeHHs
C Y4ETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C Y4ETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIAJCTh HaBBIKAMHU TO3HABaTEIbHOM pedaeKcuu KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTara
pellIeHUsI MaTEMAaTUYECKOM 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OINOOK, BHISBICHHBIX TPYAHOCTEM;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa IEJIM W YCIOBHUSIM, OOBSICHSITH
MPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PE3YJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuguiupoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarth MOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrIJia; JUHEMHBIA Yrojl ABYTPAHHOIO yrja; TpajycHas Mepa
JBYT'PAHHOT'O yTJIa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W  HEBBITYKJIbIN
MHOTOIPAHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo).

KnaccupunupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccu(ukauuy  (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHU; TMPaBUIIbHBIE
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeICIUNIEeAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, NCTIOIBb3YSl METO/ CJIEIOB.

Crpouth ceyeHUss MHOTOIPAaHHHKOB METOJOM  CIIE€JOB,  BBIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemmarp 3a7aun Ha HaxOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3lam Win
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HAa BBIYMCIICHUE PACCTOSHUN MEXKIY IBYMsI
TOYKaMH, OT TOYKM JO MNOPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXAY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TNPUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX  MaTeMaTMYEeCKUX 3aJady Ha BBIYKMCICHHUE YIJIOB  MEXIy
CKPEUIMBAIOIIMMUCS MPSAMBIMH, MEXIYy NPsIMOM M  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMU/Ia) C IpUMEHEHUEM (HOPMYIT; BEIUUCISITH COOTHOLICHHS MEXTy TUIOIIA MU
MOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX MHOTOI'PAaHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TPOCTPAHCTBE, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TIIIOCKOCTh CHMMETPUHU (DUTYPHI.

W3Bnekats, mnpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTh reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS MPUMEHEHHUS 3a/1aHbI
B SIBHOH (hopme.

[IpuMeHsTh TpOCTEHIIMEe TPOrpaMMHBIE CpPEICTBA UM DJCKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKHX 3a]1ad.

[IpuBoaMTh TIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PaCIiO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YEHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallU W TPUMEHSTh HM3yYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYITHPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha S3BIKE TEOMETPUU, WCCIEIOBaTh IIOCTPOCHHBIE MOJACIHA C
WCITOJIP30BAaHUEM TEOMETPUUICCKUX TTOHATHI M TEOpPEM, armapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIue
UJIMHAPUYECKON MTOBEPXHOCTH; IIHJIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIonue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBIICHATH CIOCOOBI MOTYUYEHUS TEJT BPAIECHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMHU: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CJIOH, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Boruucisate  00bEMBI M TIIOMIQM  TIOBEPXHOCTEM  Tel  BpalleHHUS,
TCOMETPUUCCKUX TEJI C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY ¥ ONTUCAHHBIH
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMUS.

BBIYUCIISTE COOTHOMICHHSI MEXIY TUIOMAASIMU MOBEPXHOCTEH U 00bEMaMu
OAOOHBIX TEII.

N300pakath u3ydaemble (UTypel OT PYKH M C TPHUMEHECHHEM IPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BoITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00bEMHBIX
dburyp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHHUA.



W3Bnekatb, HWHTEPNPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHATH, KAKUMH CBOMCTBAMHU OHH 00JIaJaIOT.

[IpumeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBHI.

Haxonuthe cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YMCIIO, YIOJ MEXKITY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B JEKapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpruecKkue (HaKkThl IS PELICHHS CTEPEOMETPUUECKUX 3a/1aY,
MPEANOJIaraloiX HECKOIbKO I1aroB PEeIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbl
B sIBHOU (popme.

PemaTte npocreiime reoMeTpudecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3agaun Ha J0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOLIEHUUA U
HaX0XJI€HWE FeOMETPUUECKUX BEJIMUYMH M0 00pa3laM WiIH alropuT™MaMm, MpUMEHss
W3BECTHBIE METObI ITPU PEIIEHNUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs nOpocTedIIne MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBoAUTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMEHATh MOJYyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh pEaJbHbIC
CUTyallUM W TPHUMEHSITh H3yYEHHbIE TMOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTeMaTUYeCKl CPOPMYIMPOBAHHON MPOOJIEMBbI, MOJAEIUPOBATh pPEaAbHbIE
CUTyalluM Ha A3bIKE T€OMETPUHU, HCCIEAOBaTh IOCTPOECHHBIE MOJAEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKHUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC
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Bcero
padoThI

KoHnTtpoJbHbie

dyeKkTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

BocnurarteabHbIH
KOMIIOHEHT

Baenenue B crepeoMeTpuro
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https://www.yaklass.ru/p/geometria/10-
klass/parallelnost-v-prostranstve-
10435/opredelenie-i-svoistva-
parallelnosti-priamykh-priamoi-i-
ploskosti-9253

N3yuenne
CTEpEOMETPUN
JIOJIKHO
0a3upoBaThCs HA
COYETaHUU
HaIJISIIHOCTU U
JIOTUYECKON
ctporoctu. Onopa Ha
HarJIsAHOCTh [
HEIIPEMEHHOE
YCIIOBUE YCIIEIIHOTO
YCBOEHHUS MaTepuaa,
U B CBSI3U C 3TUM
HYKHO YJEJINTh
00J1b1110€ BHUMAHNE
MPaBUIILHOMY
n300paKeHUIO Ha
yepTexe
MIPOCTPAHCTBEHHBIX
¢uryp. OgHako
HarJIsJHOCTh JOJDKHA
OBITH MPOHU3AHA
CTPOrOH JIOTUKOM.
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Kypc crepeomerpuu
MPEIBSBISIET B ’TOM
OTHOILLIEHUHU OoJiee
BBICOKHE TPeOOBaHMS
K yyamumcs. B
OTJIMYHUE OT Kypca
MJIAHUMETPHUH 3/1ECh
yKe ¢ CaMoro Havaja
(hopMyHpYIOTCS
aKCHOMBI O B3aUMHOM
PacIoIoKEeHU U
TOYEK, MPSIMBIX U
IUIOCKOCTEH B
MPOCTPAHCTBE, U
Jlajee u3y4yeHue
CBOMCTB B3aHMHOTO
pacIoIOKeHUs
MPSIMBIX U
IIOCKOCTEM
MIPOXOJUT Ha OCHOBE
3THUX akcuoMm. Tem
caMbIM 3aJaeTCs
BBICOKHI YPOBEHb
CTPOTOCTH B
JIOTUYECKHX
paccyXJIeHHSIX,
KOTOPBIN JOJIKEH
BBIJIEP’KMBATHCS Ha
MPOTSKEHUH BCETO

Kypca




Oco0eHHOCTh
JTAHHOTO Kypca
COCTOHT B TOM, YTO
Y€ B IIEPBOI1 TJ1aBe
BBOJATCS B
paccMoTpeHue
TeTpa’ap u
napajuiejenumnes u
YCTaHABIUBAIOTCS
HEKOTOPbIE UX
CBOMCTBA. DTO JaeT

BO3MO>XKHOCTB
_ O0TpabaThIBaTh
https://www.yaklass.ru/p/geometria/10- TOHSITIS
[Ipsimble U TUIOCKOCTH B klass/parallelnost-v-prostranstve-
- - apaJuIeIIbHOCTH
npoctpanctse. [lapamiensHOCTh 12 1 10435/opredelenie-i-svoistva-
. . . .. IIPSAMBIX 1

MPSIMBIX U IJIOCKOCTEN parallelnosti-priamykh-priamoi-i- P

ploskosti-9253 mockocrel (a B
CIIEAYIONIEH TTIaBe
TaKXKe U TIOHATHS
NEePIEHIUKYJIIPHOCTH
NPSIMBIX H
IUTOCKOCTEH) Ha 3THX
JBYX BHJIAX
MHOTOTPaHHHKOB,
9TO, B CBOKO OYEpE/Ib,
co3laer
ONPEAEIIEHHBIN 3a/1€l1
K TJIaBe
«MHOTOTpaHHUKH.

OTnenbHbIM MyHKT
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[lepneHquKyIIpHOCTD NPSAMBIX U
IJIOCKOCTEN

12

ITOCBSIIICH
MOCTPOEHHUIO Ha
YEpTEKE CCUCHUI
TeTpadapa u
napajiesenunea,
YTO MPEJACTaBISAETCS
Ba)KHBIM KaK IS
perieHus
F€OMETPUUECKHUX
3a/1a4, TaK U, BOOOIIIE,
JUTSL pa3BUTHS
MIPOCTPAHCTBEHHBIX
MIpeJCTaBICHU N
ydanmxcs

ITonsatue
NEPIIEHUKYJIIPHOCTU
Y OCHOBaHHBIE Ha
HEM METPUYECKHE
HOHSTHSA
(paccTosiHUS, YTJIbI)
CYILLIECTBEHHO
pacIIUpsIOT Kacce
CTEepEOMETPUUECKUX
3a/1a4, MOSBIISIETCS
MHOT0 3a/1a4 Ha
BBIUNCJIEHHUE, IIMPOKO
MCIIOJIB3YIOLINX
W3BECTHBIE (PAKThI U3
IJIAHUMETPUH.




VYrubl MeXAy NPSMBIMU U
IIJIOCKOCTSIMU

10

https://www.yaklass.ru/p/geometria/10-
klass/parallelnost-v-prostranstve-
10435/opredelenie-i-svoistva-
parallelnosti-priamykh-priamoi-i-
ploskosti-9253

Hcnonws3zoBanue
BOCIIUTATEIbHON
BO3MOXHOCTH
coJiepKaHus
y4eOHOTro npeameTa
MIO3BOJIUT
chopMHpOBaTH: *
noOyXaeHue
IIKOJHHUKOB
co0iroaaTh Ha ypoKe
0OIIENTPUHSATHIC
HOPMBI IOBE/ICHUS,
npaBuiIa oOIIEHUs CO
CTapIIUMHU
(yuurensmu) u
CBEPCTHHKAMHU
(IIKOJIBHUKAMHU),
IPUHLIUIBI y4eOHOM
JTMCLUIUIMHBL U
caMOOpraHu3aIuy; *
NpUBJIEUCHHE
BHUMAaHUs
IIKOJIBHAKOB K
[IEHHOCTHOMY
aCTIeKTy M3y4aeMbIX
Ha YpOKax SIBJICHUH,
OpraHu3aIys ux
paboThI ¢
[I0JIy4aeMOU Ha
YPOKE COIMaIbHO
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3HAYUMOU
nHpopmanuen —
UHUIUIPOBAHUE €€
o0cyxneHus,
BBICKA3bIBAaHUS
Yy4alIMMHCS CBOETO
MHEHHUS 110 €€
IIOBOJTY, BEIPAOOTKH
CBOETO K HeH
OTHOILICHUS; *
NpPUMEHEHHE Ha
ypoke
UHTEPAKTUBHBIX
dhopm paboThI
yyHalmxcs:
rpynnoBoi paboThl
WK paboThI B Mapax,
KOTOpBIE ydar
HIKOJIEHUKOB
KOMaHJHOH paboTe u
B3aUMOJICUCTBHIO C
JOPYTUMH JETHMHU;
OpraHu3aIus
medcTBa
MOTHBUPOBAHHBIX U
3pYAUPOBAHHBIX
yYaImxcs HaJ Ux
HEYCIIEBAIOIUMU
OJIHOKJIACCHUKAMHU,
JTAIOIIETO




https://www.yaklass.ru/p/geometria/10-

klass/parallelepiped-prizma-piramida-

IIKOJJbHHUKaM
CcoraJIbHO
3HAQYUMBIHA OMBIT
COTPyAHHNYECTBA U
B3aUMHOM IIOMOIIH.

MHororpanHuku 11 obemy-mnogogrannikov-11037/kak-
naiti-obem-priamougolnogo-
parallelepipeda-11331
https://www.yaklass.ru/p/geometria/10-
klass/parallelepiped-prizma-piramida-
OOBEMBI MHOTOTPAaHHUKOB 9 obemy-mnogogrannikov-11037/kak-
naiti-obem-priamougolnogo-
parallelepipeda-11331
($hopmupoBarb
YMEHHUS OIpeaeIIITh
IIOHATHA, CO31aBaTh
00001IeHMS,
YCTaHaBJIMBATb
aHaJIOTHuH,
https://www.yaklass.ru/p/geometria/11- .
IToBTOpEHHME: CEUEHUS, klass/ploshchad-poverkhnosti-tel- KIACCHOUUHPOBATD;
4 (dhopmupoBatb

PaCCTOAHUA U YTJIbI

vrashcheniia-10442/elementy-tcilindra-
ploshchad-poverkhnosti-9260

YMCHUEC BUIACTH
MaTEMaTUYECKYIO
3a/1auy B KOHTEKCTE
po0JIeMHO
CUTYaIlH B APYTrUX
JUCLUIINHAX, B
OKPYXKaIOIIeH )KU3HH;
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OIIepUpOBATH
HOHSITUSMH
CIIy4aitHOM
BEJIMYMHBI,
pacnpeneneHus
BEPOSATHOCTEN
CIIy4ailiHOM1
BEJTUYNHBI,
UCIIOJIb30BaTh
COOTBETCTBYIOIINI
MaTeMaTUYECKUN
anmapar JAJisl aHalu3a
U OLICHKH CITy4YaiHBIX
BEJIMYUH;
¢dhopmupoBaTh
YMEHHE BUJIETh
MaTeMaTHUYECKYIO
3a/1a4y B KOHTEKCTE
npo0IeMHOM
CUTYyalluu B

OKpY KarolleH KU3HU;
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11 KJIACC

Ne i/t

HaumeHoBaHue pa3jiesioB U
TeM MPOrpaMMbl

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

dueKkTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTe/bHbIE pecypchl

BocnurareabHbIii
KOMIIOHEHT

Tena BpameHus
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https://www.yaklass.ru/p/geometria/11-
klass/ploshchad-poverkhnosti-tel-
vrashcheniia-10442/elementy-tcilindra-
ploshchad-poverkhnosti-9260

Hcnonbs3oBanue
BOCIIUTATEIbHON
BO3MOYKHOCTH
CoZlep KaHuUs
y4eOHOTO
npeamera
MO3BOJIUT
copMHpOBATE: *
o0y KaeHue
IIKOJIbHUKOB
co0roaTh Ha
ypoKe
OOIIENPUHSATHIE
HOPMBI TIOBE/ICHUS,
npaBuia oOIIeHUs
CO CTapIIUMHU
(yuutensimu) u
CBEpCTHUKAMU
(ILIKOJIBHUKAMHU),
TIPUHITUTIBI
y4ueOHOM
JUCHUIUTMHBI U
caMOOpraHU3aIiH;
* IpUBJICUCHHE
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BHUMAaHHUSA
IIKOJIbHUKOB K
LIEHHOCTHOMY
acIeKkTy
U3y4aeMbIX Ha
YPOKaXx SIBJICHUH,
OpraHu3aIys ux
paboTHI ¢
IIOJIy4aeMOU Ha
YPOKE COIHaIbHO
3HAYUMOU
nHpopmanuen —
MHUIMAPOBAaHUE e
o0Cy>XIeHHUs,
BBICKa3bIBaHUS
YYaIIAMUCS
CBOETr0 MHEHHUS 110
ee MOBOJLY,
BBIpAOOTKH CBOETO
K HEll OTHOIIEHUS;
* IpUMEHEHHE Ha
ypoke
MHTEPAKTHBHBIX
¢dbopM paboThI
YYaAIIAXCS:
IpyIIIOBOM
paboThl WK
paloThI B Mapax,
KOTOpBIE y4aT
IIKOJIbHUKOB




KOMaHIHOU paboTe
u
B3aUMOJICHCTBUIO
C APYTUMH
JIIETbMU; ®
OopraHu3aius
medcrBa
MOTHUBUPOBAHHBIX
U SPYIUPOBAHHBIX
yJammxcs HaJl ux
HEYCIEBAIOIIUMHU
OJTHOKJIACCHUKAMU,
JIaroIIero
IIKOJIbHHUKaM
COLIMAILHO
3HAYNMBIH OTBIT
COTpPY/JHUYECTBA U
B3aMMHOM
ITOMOIIIH.

O0BEMEBI TENT

BekTopbl 1 KOOpAUHATHI B
MIPOCTPAHCTBE

10

https://www.yaklass.ru/p/geometria/10-
klass/parallelepiped-prizma-piramida-
obemy-mnogogrannikov-11037/kak-
naiti-obem-priamougolnogo-
parallelepipeda-11331

https://www.yaklass.ru/p/geometria/11-
klass/vektory-v-prostranstve-deistviia-
s-vektorami-9248/opredelenie-i-
fizicheskii-smysl-vektora-v-
prostranstve-9286
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[ToBTOpenue, 06001EeHNE,

cucremMarusanuia 3HAHUM
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne ara undposbie
n/n Tema ypoxa Bcero Kontpoanusre fl[SY‘IeHI/Iﬂ oﬁlizOBaTenbnme
padoThI o
OcHOBHbIE IOHATHUS CTEPEOMETPUU: TOUKA,
npsiMasi, INIOCKOCTb, TpocTpancTBo. [IpaBuna
1 M300paXKeHUS Ha PUCYHKAX: N300paKCHHUS 1 0 06.09.2023 = https://www.yaklass.ru/
TUTOCKOCTEH, MapajuIeIbHbIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
2 Honisii: nepecekaroniecs MoCkoCTit, 1 0 07.09.2023 = https://www.yaklass.ru/
MePECeKAIOIINECs MPsiMasi U TUIOCKOCTh
3 Homsimits: mepecekaioniecs MiocKocTH, 1 0 13.09.2023  https://www.yaklass.ru/
nepeceKaroIuecs npsimast v IIocKoCTh
3HaKOMCTBO C MHOT'OI'paHHUKaMH,
4 n300pakeHNe MHOTOTPAaHHUKOB Ha 1 0 14.09.2023  https://www.yaklass.ru/
PUCYHKaX, Ha MPOCKIIMOHHBIX YePTEIKAX
HauanbHble cBefieHUs 0 KyOe U UpaMu/e,
5 uX pa3BépTku U Mojein. CedeHust 1 0 20.09.2023  https://www.yaklass.ru/
MHOTOTPaHHUKOB
HavansHbie cBeieHNS 0 KyOe U TUpaMu/Ie,
6 uX pa3BEPTKU U Mozenu. CeueHust 1 0 21.09.2023  https://www.yaklass.ru/
MHOTOTPaHHUKOB
[TonaTne 06 akCHOMAaTHYECKOM MTOCTPOSHUH
7 CTEPEOMETPUU: aKCUOMBI CTEPEOMETPHUH U 1 0 27.09.2023  https://www.yaklass.ru/

CICACTBUA U3 HUX
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[TonaTne 06 aKCHOMAaTHYECKOM MTOCTPOSHUH

8 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUU U 28.09.2023  https://www.yaklass.ru/
CIIEJICTBUS U3 HUX
[TonaTne 06 aKCHOMAaTUYECKOM MTOCTPOSHUH
9 CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUU U 04.10.2023 = https://www.yaklass.ru/
CIICZICTBUS U3 HUX
[TonsTre 06 akCMOMaTUYECKOM TOCTPOECHUU
10 CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUU U 05.10.2023  https://www.yaklass.ru/
CIICZICTBUS U3 HUX
B3aumHoe pacnonoxeHue npsmMeix B
11 IIPOCTPAHCTBE: MEepeceKarouecs, 11.10.2023  https://www.yaklass.ru/
napajuieNbHbIe U CKPEIIUBAIOIINECS IPSIMbIE
[TapanienbHOCTh MPSAMBIX U MIIOCKOCTEH B
12 HIPOCTPEHETRE: HAPLLICILERIC HPAVLE B 12.10.2023  https://www.yaklass.ru/
IIPOCTPAHCTBE; NapaIeIbHOCTh TPEX
MIPSIMBIX
[TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B
13 npoctpascTse: [lapanienbHOCTs IPsAMOil 1 18.10.2023  https://www.yaklass.ru/
IJIOCKOCTH
14 VYTl ¢ COHANpaBIEHHBIMU CTOPOHAMU 19.10.2023  https://www.yaklass.ru/
15 Yron Mexay npsiMbIMU B IPOCTPAaHCTBE 25.10.2023  https://www.yaklass.ru/
16 VYroa Mexay npsSMbIMU B TIPOCTPAHCTBE 26.10.2023  https://www.yaklass.ru/
17 HapantersocTs miockocTe: 09.11.2023 = https://www.yaklass.ru/
napaiesbHble TUIOCKOCTH
18 CBoiicTBa MapauIeIbHBIX IIOCKOCTEH 10.11.2023  https://www.yaklass.ru/
19 [pocreliuine NpoCTpanCTBEHHbIC (HIYpbI Ha 16.11.2023  https://www.yaklass.ru/
TUTOCKOCTH: TETPadp, KyO, mapajuienenumne
20 Iloctpoenue ceuennii 17.11.2023  https://www.yaklass.ru/



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

21 IToctpoenue ceuenuit 23.11.2023  https://www.yaklass.ru/
Kontponbnas padota nmo teme "[Ipsmbie u

22 IJIOCKOCTH B pocTpaHcTBe. [lapannenbHocTh 16.11.2023  https://www.yaklass.ru/
MPSIMBIX U IJIOCKOCTEN"

23 Hlepret Ky PHOCTS MPAMOL H IIOCKOCTH: 23.11.2023  https://www.yaklass.ru/
MEPIICHAUKYJISIPHBIC TIPSMBIE B IIPOCTPAHCTBE
I1

24 DAMBIC HApaIIICILHRIC 1 24.11.2023  https://www.yaklass.ru/
MEPIECHIUKYJISIPHBIE K INIOCKOCTH

o5 [IpsimMble napasienbHble U 30.11.2023
NECPHNCHANKYJIAPHBIC K IIJIOCKOCTH

26 [Tpu3HaK nepreHAUKYISIPHOCTH MPSIMOH 01.12.2023
TUIOCKOCTH
I .

27 PUSHAK HEPTICHMKYIAPHOCTH HPAMOH 1 07.12.2023 = https://www.yaklass.ru/
TJIOCKOCTH
T . .

28 COPEM O TIPAMOM TEPHCHAKY HAPHOH 08.12.2023 = https://www.yaklass.ru/
TJIOCKOCTH

29 Teopena 0 mpAMOI NepreH Ky IAPHO 14.12.2023  https:/fwww.yaklass.ru/
MJI0CKOCTH
T . .

30 COPEM O TIPAMOH HEPHCHAIY HAPHOH 15.12.2023  https://www.yaklass.ru/
TIOCKOCTH
[lepnieHIUKyIsIp U HAKIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 TJTIOCKOCTH, PACCTOSTHUE OT 21.12.2023
MPSIMOM A0 MIIOCKOCTH
[lepieHIUKyIsIp U HAKIOHHBIE: PACCTOSTHUE

32 OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT 22.12.2023  https://www.yaklass.ru/

HpHMOﬁ A0 IIIIOCKOCTHU
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[lepnenuKyssip U HAKJIOHHBIE: PACCTOSIHUE

33 OT TOYKH 10 INIOCKOCTH, PACCTOSTHUE OT 28.12.2023  https://www.yaklass.ru/
MPSIMOH 10 TUTOCKOCTH
[TepieHIUKYISIp ¥ HAKIIOHHBIC: PACCTOSHUE

34 OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT 11.01.2024  https://www.yaklass.ru/
IIPSIMOM A0 IIJIOCKOCTH
v : 7

35 FIRL B TIPOCTPAHCTES: YTOI MEAKAY HpAMOH 12.01.2024  https://www.yaklass.ru/
1 TUTOCKOCTBIO

36 HBYTPAHHELI yrOX, IMHCHHEI yron 18.01.2024  https://www.yaklass.ru/
JBYTPaHHOTO yTJia

37 JlByrpatHELit yroi, IMHEHHbIi yrox 19.01.2024  https://www.yaklass.ru/
JIBYTPAHHOTO yTia

38 Hlepret Ky IPHOCTS IWIOCKOCTEHL: HpI:BHaK 25.01.2024  https://www.yaklass.ru/
MEPICHIUKYISIPHOCTH JIBYX TUIOCKOCTEH
I1 7:

39 CPHEIVIIYTPHOCTE TIIOBKOCTEH: TIPHSHAL 26.01.2024  https://www.yaklass.ru/
MEPIEeHIUKYISIPHOCTH BYX TIOCKOCTEH

40 Hepriet iy pHOCTS II0CKOCTeH: HpI:BHaK 01.02.2024  https://www.yaklass.ru/
MEPICHIUKYISIPHOCTH JIBYX TUIOCKOCTEH

41 TeopeMa o TpEx nepHneHANKYISIPAX 02.02.2024  https://www.yaklass.ru/

42 TeopeMa o Tpéx mepHeHANKYISIPAx 08.02.2024 = https://www.yaklass.ru/

43 TeopeMa o TpEx nepHeHANKYISIPAX 09.02.2024  https://www.yaklass.ru/
KonTponbHas paboTa mo Temam
HH

44 epHeHm{Iiymip HOCTD TIpAMEDe M 15.02.2024  https://www.yaklass.ru/
riockocTeil" u "YTIIbl MeKIy IPSIMBIMU U
mI0cKoCTsIMU"
I1

45 OFUITHE MHOTOTPATIHII, OEHOBHEIE 16.02.2024  hitps://www.yaklass.ru/

QJICMCHTBI MHOT'OT'paHHUKA, BBIITYKIIBIC U
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HCBBIITYKJIBIC MHOT'OT'PAHHUKH, pa3BépTKa
MHOI'OI'paHHHUKA

46

[Ipu3ma: n-yronpHas npu3mMa; rpaHu U
OCHOBAHMS IIPU3MBI; IIPsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBAs U MOJIHAS TIOBEPXHOCTh
IIPU3MBI

22.02.2024

https://www.yaklass.ru/

47

48

49

50

[Tapannenenumnen, NpAsMOyTroJibHbII
napajulesienuIes] U ero CBolcTBa

anaMI/ma: N-yroJjibHasd nmupamuja, rpaiu u
OCHOBAHHC IMUPAMUJIbI; OOKOBas M MOJIHA
IMOBCPXHOCTD IIUPAMUbI; IIPpaBUJIbHAA U
yceqéHHaﬂ InmupamMuyaa

[IpaBuUIbHBIE MHOTOTPAHHUKU: TIOHSTHE
MPAaBUIHLHOTO MHOTOTPAaHHUKA; TIPaBUIIbHAS
MpHU3Ma U MpaBWIbHAS MUPAMHU/IA,
MpaBUJIbHAS TPEYTOJIbHAS MUPAMUIA U
MPAaBUJIBHBIN TETpadap; KyO
[IpencraBieHne o MpaBUIBHBIX
MHOTOTPaHHHUKaX: OKTadIP, TOJEKAdIP U
MKOCadI.

29.02.2024

01.03.2024

07.03.2024

14.03.2024

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, MTPSMOM, IIOCKOCTH.
DNEeMEHTH CUMMETPUH B IMpaMuax,
napajuieJenuIe ax, NpaBUIbHbIX
MHOT'OIPaHHUKAX

21.03.2024

https://www.yaklass.ru/

52

Briuncnenune 31eMeHTOB MHOTI'OI'paHHUKOB:
p€Opa, TuaroHasu, yribl

22.03.2024

https://www.yaklass.ru/
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[Tnoujanp 60KOBOM OBEPXHOCTH U IOJIHOM
MOBEPXHOCTHU MPSMOI MTPU3MBI, TUIOMIAb

53 . . 1 0 28.03.2024  https://www.yaklass.ru/
OCHOBaHUH, TeopeMa 0 OOKOBOMA
MOBEPXHOCTHU TPSMOM TTPU3MBI
[Tnouianp 60KOBOM OBEPXHOCTH U
54 MOBEPXHOCTH NPABHIILHOM mfp AMUIET, 1 0 29.03.2024 @ https://www.yaklass.ru/
TeopeMa O IO OOKOBOI MOBEPXHOCTH
YCEYEHHOM MTUPaMUJIBI
55 Kontponbnas paboTa no teme 1 1 11.04.2024
"MHororpaHHuKu"
56 [Tonsitre 06 06bEMe 1 0 12.04.2024  https://www.yaklass.ru/
o7 OO0BEM TUPAMHUTBI 1 0 18.04.2024  https://www.yaklass.ru/
58 O0BEM TUpaMuIBI 1 0 19.04.2024 @ https://www.yaklass.ru/
59 OO0BEM TUPAMHUTBI 1 0 25.04.2024  https://www.yaklass.ru/
60 OO0BEM TUPAMHU/TBI 1 0 26.04.2024  https://www.yaklass.ru/
61 O0BEM npu3MBbI 1 0 02.05.2024 = https://www.yaklass.ru/
62 OO0BEM TTPU3MBI 1 0 03.05.2024 = https://www.yaklass.ru/
63 O0BEM npu3MBbI 1 0 10.05.2024  https://www.yaklass.ru/
64 Konrpoxkrias pabota 1o Teme "OGbEmb! 1 1 16.05.2024  https:/www.yaklass.ru/
MHOTOTPaHHHKOB
[ToBTOpEeHME, 0600IIEHNE CHCTeMAaTHU3AIIHS
65 3HaHuil. [loctpoenue ceuenuii B 1 0 17.05.2024  https://www.yaklass.ru/
MHOTOTpaHHHKE
[ToBTOpEeHME, 0600IIIEHNE CHCTeMAaTHU3 AU
3HaHUU. BeIYKCIIEHNE PACCTOAHUMN: MEXIY
66 IBYMsI TOUKaMH, OT TOYKH J10 IPSMOM, OT 1 0 23.05.2024  https://www.yaklass.ru/

TOYKH O0 MIIOCKOCTH, MCIKIAY
CKpCHIMBAOIIUMHUCS ITPAMBIMU
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67 HToroBast KOHTpOJIbHAs paboTa

24.05.2024

https://www.yaklass.ru/

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUU. Be4KciIeHue yIioB: MexXay

68 CKPEUIMBAIOIIUMHUCS MPSIMBIMH, MEKIY
MPSIMO U TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YTJI0B MEXY TUIOCKOCTSMHU

30.05.2024

https://www.yaklass.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Jlara nudpoBLIe
Ne i/ Tema ypoka KounTpoabHubie bp
Bcero U3ydeHust o0pa3oBaTejibHbIE
padoThI
pecypchbl

Cdepa u map: HeHTp, paguyc, JHaMeTp;

1 (epa i LIap: LHTP, PaHyC, AHAMCTD 1 0 01.09.2023 = https://www.yaklass.ru/
TJIOIIA b TTOBEPXHOCTH Chephl
BsanmHuoe pacnionoxxenue chepsl u

2 IJIOCKOCTH; KacaTellbHas MIOCKOCThb K 1 0 08.09.2023 https://www.yaklass.ru/
cthepe; miomaas chepsl
H3o0paxenue cdepsl, Iapa Ha IIIOCKOCTH.

3 P Pep P 1 0 15.09.2023 https://www.yaklass.ru/
CeueHnus mapa
[{umuHaprdeckas TOBEPXHOCTb,
00pa3yromue MUIHHIPUICCKON

4 pasylotme i P . 1 0 22.09.2023 https://www.yaklass.ru/
MOBEPXHOCTH, OCh IIVTHHIPUYECKOM
MTOBEPXHOCTH
[ununaap: ocHOBaHUS U OOKOBast

5 MOBEPXHOCTh, 00Pa3yIoIas ¥ OCh; MIIOIAIb 1 0 29.09.2023 | https://www.yaklass.ru/
OOKOBOH U MOJTHON OBEPXHOCTH
N300paxenne NUINHAPA HA TIOCKOCTH.
Pa3séprka nunuaapa. CedeHus UINHAPA

6 prian P . B AP 1 0 06.10.2023 https://www.yaklass.ru/
(TTOCKOCTHI0, MapayIeIbHON UITH
MEPICHIUKYISIPHON OCH IIIUHAPA)
Konnueckast moBepxXHOCTh, 00pa3yroiire

7 KOHUYECKON TOBEPXHOCTH, OCh ¥ BEPIINHA 1 0 13.10.2023 | https://www.yaklass.ru/
KOHUYECKOU TOBEPXHOCTHU
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Konyc: ocHOBaHue u BepiMHa,

8 00pa3ymolas ¥ 0Ch; IJIOMA b OOKOBOH 1 20.10.2023 https://www.yaklass.ru/
MOJIHOM MMOBEPXHOCTHU

9 Yceu€HHBII KOHYC: 00pa3yoIIne U BhICOTA; 97 10.2023 https://www.vaklass.ru/
OCHOBaHHMA U OOKOBast MOBEPXHOCTh
N306paxeHne KoHyca Ha MIIOCKOCTH.

10 Passeprica Komyca. CequHHvKOHyca 09.11.2023  https://www.yaklass.ru/
(TMIIOCKOCTHIO, TAPAJLIEIIEHOW OCHOBAHHIO, U
TUTOCKOCTBIO, MPOXOJISINEH Yyepe3 BEPIINHY)

11 Kobmratii Tex Bpamers i 17.11.2023  https://www.yaklass.ru/
MHOTOTPaHHUKOB
MHororpaHHHK, OIMCaHHBIN OKOJIO chephl;

12 cdepa, BliMCaHHAs B MHOTOTPAHHUK UJTU B 24.11.2023 | https://www.yaklass.ru/
TEJIO BpallleHus

13 HOHNSITI/IG 00 00bEme. OCHOBHBIE CBOMCTBA 01122023 hitos//www.vaklass.iu/
00BEMOB TeN

14 O0béM HMIMHIpa, KOHYCa 08.12.2023  https://www.yaklass.ru/

15 O0BEM mrapa u iomaas chepsl 15.12.2023 | https://www.yaklass.ru/
[Tono6GHbIe Tena B MPOCTPAHCTBE.

16 COOTHOIIIEHUS MEXKTY TUIOIIAISIMU 22.12.2023 https://www.yaklass.ru/
MOBEpXHOCTEH, 00bEMAaMHU MTOJOOHBIX TE

17 Konrporsnas padora no remau "Texa 29.12.2023 | https://www.yaklass.ru/
Bpamenusa" u "O0bems! Ten"

18 BekTop Ha MIIOCKOCTH ¥ B IPOCTPAHCTBE 12.01.2024 | https://www.yaklass.ru/

19 CrnoxeHue ¥ BBIYMTAaHUE BEKTOPOB 19.01.2024 | https://www.yaklass.ru/

20 YMHOKEHHE BEKTOpa Ha YHCIIO0 26.01.2024 @ https://www.yaklass.ru/
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21

Pa3nosxeHne BeKTOpa 110 TpEM
HEKOMIIJIaHapHBIM BekTopaM. [IpaBuiio
napaJenenunesa

02.02.2024

https://www.yaklass.ru/

22

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM IIPaBUIl ACUCTBUH C
BEKTOpaMH

09.02.2024

https://www.yaklass.ru/

23

24

[TpsamoyronbHas cucreMa KOOpAUHAT B
npoctpaHcTse. KoopauHaTe! BEKTOpA.
[Ipocreimme 3aga4n B KOOpAUHATAX

VYron mexay BekTopamu. CKaisipHoe
MPOU3BEICHUE BEKTOPOB

16.02.2024

01.03.2024

https://www.yaklass.ru/

https://www.yaklass.ru/

25

Brruncnenue yrioB Mex1y IpsIMbIMU U
IIJIOCKOCTSIMU

15.03.2024

https://www.yaklass.ru/

26

27

KoopanHaTHO-BEKTOPHBIN METOJ ITPU
pELIEHNN TEOMETPUYECKUX 3a1a4

KonrtponbHas padora no reme "Bekropsl u

KOOpJMHATHI B IPOCTPaHCTBE"

22.03.2024

29.03.2024

https://www.yaklass.ru/

https://www.yaklass.ru/

28

[ToBTOpenue, o6odIIEHNE 1
cucreMaTn3anus 3HaHui. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
IUTAHUMETPHUH

12.04.2024

https://www.yaklass.ru/

29

[ToBTOpenwme, 0600IIEHNE 1
cucreMarnsanus 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
IUTAHUMETPHUH

19.04.2024

https://www.yaklass.ru/

30

[ToBTOpEeHme, 0600IIEHNE U
cUcTEMAaTH3alus 3HaHU. 3agaun
TUTAHUMETPUH B METOJIbI HX PEIICHHS

26.04.2024

https://www.yaklass.ru/
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[ToBTOpeHue, 0600IICHNE 1

31 CUCTEeMAaTHU3alns 3HaHUH. 3a1aun 1 03.05.2024 https://www.yaklass.ru/
IUTAHUMETPHH U METOJIbI UX PEIICHHS
[ToBTOpeHnue, 0600IICHNE U

32 CHCTEMATH3ANNS SHAHMUH. OCHOBHEIE 1 10.05.2024 https://www.yaklass.ru/
¢burypsl, pakThl, TEOpPEMBI Kypca
CTEPEOMETPUH

33 Hrorosas KoHTpoJIbHAS paboTa 1 17.05.2024 | https://www.yaklass.ru/
I1 000

34 OFTOPCHHE, ODODIIEHIC # 1 24.05.2024  https://www.yaklass.ru/
cUcTeMaTU3als 3HaHUMI

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» MaTtemaTrka: anrebpa 1 Hayaia MaTeMaTHUYECKOTO aHAJIN3a, TeOMETPHSL.
['eometpus, 10-11 knaccewl/ Atanacsa JI.C., bByty3os B.®., Kagomues C.b. u

npyrue, AkinonepHoe oomectBo «M3narenscTBo «IIpocBerienne»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

https://www.yaklass.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://www.yaklass.ru/
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