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HHOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma yae6HOTO Kypca «I'eomerpusi» 6a30Boro ypoBHs it ooydaromuxcs 10 —
11 kmaccoB paspaboraHa Ha ocHoBe DeepaibHOrO TOCYJIapCTBEHHOrO 00pa30BaTeIbHOTO
CTaHJapTa CpeaHero odmero oOpa3oBaHUS, C YYETOM COBPEMEHHBIX MHPOBBIX TpEOOBaHHIA,
NPEABABIAEMBIX K MaTEeMaTHYECKOMY OOpa30BaHHIO, W TPAIUIMHA POCCHUCKOrO 0Opa3oBaHMUSL.
PeaJII/I3a]_[I/ISI IporpaMmbl 06ecnqu/IBaeT OBJIaJICHUC KIIFOUECBBIMH KOMIICTCHIIUAMU, COCTABJIAIOIIIUMHA
OCHOBY JUISI CaMOpa3BHTHS W HEMPEPHIBHOIO O00pa30BaHUs, IEIOCTHOCTh OOIIEKYJIbTYPHOTIO,
JIMYHOCTHOI'O U TO3HABATCIBHOI'O PA3BUTHA JINYHOCTH O6y‘IaIOH_[I/IXCSI.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxHOCTh y4eOHOrO Kypca TE€OMETPHH Ha YpPOBHE CpeIHEro o0mero oOpa3oBaHUs
00ycCII0BJI€HA IPAKTUYECKON 3HAYMMOCTBIO METAIIPEMETHBIX U IPEAMETHBIX PE3yJIbTaTOB 00yueHUs
r€OMETPUH B  HANpaBJICHWW JIMYHOCTHOTO  pA3BUTHS  OOydarommxcs, (OPMHPOBAHUS
(GYHKLIMOHATBHOM MaTeMaTHMYeCKOW TI'paMOTHOCTH, M3Y4YEHHUs JAPYrUX Y4YeOHbIX JUCLUIUIMH.
Pa3Butne y oOydaromuxcsi NpaBUIbHBIX INPEJACTABICHUNH O CYIIHOCTH U IPOUCXO0XKJIECHUU
IeOMETPHUECKUX a0CTpaKIUi, COOTHOIIEHUH PEAITbHOTO M HJEAIbHOI'O, XapaKTepe OTpa)KeHUs
MaTE€MaTHYECKOW HAyKOM SIBJICHUH U IIPOLIECCOB PEAIbHOI0 MUPA, MECTE T€OMETPUU B CHCTEME HAYK
U pOJM MAaTeMaTHYECKOrO MOJIEIHMPOBAaHUS B HAYyYHOM IO3HAHUM M B INPAKTHKE CIOCOOCTBYET
(hOpMHUPOBAHNIO HAYYHOTO MHPOBO33PEHHSI YUaAIINXCs, a TAKXKE Ka4eCTB MBIIUICHUS, HEOOX OMMBIX
JUIs alalTallud B COBPEMEHHOM OOIIIECTBE.

I'eomerpust siBisieTcss OAHMM H3 0a30BBIX TPEJAMETOB HAa YPOBHE CPEIHEro OOIIero
00pa3oBaHMsl, TaK Kak 00eCreynBaeT BOZMOXKHOCTb U3Y4EHUS KaK TUCIIMITIIMH €CTECTBEHHO-HAayYHOU
HaIPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornuyeckoe MbllUIeHHE, HOPMUPYEMOE MIPU U3YUYEHUH O0yYarOIMMUCS MOHATUHHBIX OCHOB
TFE€OMETPUU U MOCTPOEHUM LIEMOYKU JOTHUYECKUX YTBEPKACHUN B XOJ€ PEIICHUS M€OMETPUYECKUX
3aJ]a4, yMEHHUE BbIJIBUTATh U ONIPOBEPraTh TMIOTE3bl HETIOCPEACTBEHHO UCIOIB3YIOTCS MPU PELLICHUN
3aJ1a4 €CTECTBEHHO-HAyYHOT'0 IIMKJIA, B YaCTHOCTU U3 Kypca (pU3UKH.

YMeHHne OpUeHTHPOBATHCS B MPOCTPAHCTBE UTPaeT CYLIECTBEHHYIO pOJib BO BCeX 001acTAX
JesITeNIbHOCTH uenoBeka. OpueHTalMsl 4yeaoBeka BO BPEMEHU U MPOCTPAHCTBE — HEOOXOAMMOE
YCJIOBHE €r0 COIMAJIBHOIO OBITHS, (JOpMa OTPaKEHHUs OKPYXKAIOIIEro MUPA, YCIOBHE YCHELIHOI'O
MO3HAHUS U aKTUBHOTO NpeoOpa3oBaHusl AeiicTBUTENbHOCTU. OnepupoBaHuE NMPOCTPAHCTBEHHBIMU
o0pazaMu 0OBEIMHSAET pa3Hble BUABI y4EOHOM M TPYIOBOH IEATENbHOCTH, SIBISETCS OJHUM M3
npodeccnoHabHO Ba)KHBIX KayecTB, TO3TOMY aKTyallbHa 3a7adya (OpMHUPOBAHUS y 00yJaromIUXCs
IIPOCTPAHCTBEHHOTO MBIIUICHUsI KaK PasHOBUAHOCTH OOpPA3HOTO MBIIIJIEHUS — CYIIECTBEHHOI'O
KOMITOHEHTa B MTOJIFOTOBKE K MPAKTUYECKON AESITETbHOCTH IO MHOTUM HalpaBJIECHUSM.

Ienb ocBOeHuUs nmporpammsl yueOHoro kypca «I'eomeTpusi» Ha 6a30BOM ypoBHE 00y4eHUS —
o01reoOpazoBaTeibHOE U OOIIEKYJIBTYpHOE pa3BUTHE OOYYAIONIMXCS dYepe3 obOecreueHune
BO3MOKHOCTH MPUOOPETEHUS] W MCIOJIb30BaHUSA CHCTEMATUYECKMX TE€OMETPUYECKUX 3HAHUM U
NnecTBUM, crienuUYHBIX T€OMETPUHU, BO3MOXKHOCTH YCIIEUIHOTO MPOJOJIKEHUs 00pa3oBaHUS IO
CMELUANBHOCTSAM, HE CBA3aHHBIM C NMPHUKJIAIHBIM HCIIOIB30BaHUEM T€OMETPHH.

[IporpamMmMa no reomeTpun Ha 0a30BOM YpPOBHE Ipe/Ha3HAaYeHa JUIsl 00yJaroIIUXCsl CpeaHe
IIKOJIbI, HE WCIHBITHIBABIINX 3HAYUTENIbHBIX 3aTPYJHEHMH Ha YpOBHE OCHOBHOTO OOILIEro
oOpazoBanus. Takum oOpazom, oOydaromuecs Ha 0a30BOM YypOBHE IOJDKHBI OCBOWUTH OOIIHE
MaTeMaTHYeCKHUe YMEHHs, CBA3aHHBIE CO CHEIM(UKON reoMETpUH M HEOOXOAUMBIE JUIS )KU3HHU B
coBpeMeHHOM obOmiecTBe. Kpome 3TOro, oHM HMEIOT BO3MOXHOCTh H3YyUUTh T'€OMETpHUI0 Oojiee
r1y0oOKo, €ciid B JajbHEeHIeM BO3HMKHET HEOOXOAMMOCTh B TE€OMETPHUECKHMX 3HAHHUAX B
npodeccnoHanbHOM e TENbHOCTH.



JIOCTI)KEHHE IeNIM OCBOCHHUSI MPOTrpaMMBbl O0ECTIEUYMBACTCS PEIICHHEM COOTBETCTBYIOIINX
3amad. [IpuoputeTHRIME 3a/1layaMu OCcBOeHHs Kypca «I'eomerpum» Ha 6azoBoM ypoBHEe B 10—I11
KJIaccax sIBJISIOTCS:

e (opMHUpOBaHME IIPEICTABICHUS O TEOMETPUM KaK 4aCTH MUPOBOM KYyJIbTYpPbl M OCO3HAHUE

e€ B3aUMOCBSI3U C OKPY’KAIOIUM MUPOM;

e (opMHUpOBaHME IIPEJCTABICHNUS O MHOIOTPAaHHUKAX M TEJIaX BPALICHUS KaK O BXKHEHIINX
MaTeMaTHYeCKUX MOJENSX, IO3BOJIIOUIMX ONUCHIBATh M HU3ydyaThb pa3Hble SBJICHUSA
OKPY>KaIOILEro MUpa;

e (opMHUpOBaHME YMEHMs pacliO3HaBaTh Ha YEpPTEkKaxX, MOJEIAX U B PEabHOM MHpE
MHOT'OI'PaHHUKH U TeJla BPaIlleHUs;

e OBJAJEHUE METOJaMHU pEIIEHUs 3a7ad Ha IIOCTPOEHUS Ha  H300paKeHUsX
MIPOCTPAHCTBEHHBIX (pUryp;

e (opMHUpOBaHUE YMEHMSI ONIEPUPOBATH OCHOBHBIMU MOHATHSIMHU O MHOTOTPAaHHUKAX U TEIaxX
BpALLEHHS U UX OCHOBHBIMU CBOWCTBaMH;

® OBJIQJICHUE AITOPUTMaMHU PEIICHHs OCHOBHBIX THIIOB 3ajad; (popMHUpOBaHHE yMEHHS
IIPOBOAUTH  HECJOXKHBIE  JIOKa3aTelbHbIE  PACCY)KIEHUS B  XOJI€  pellIeHUus
CTEPEOMETPUUECKUX 3a/1a4 U 33/1a4 ¢ IPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHE  HHTEUIEKTyaJIbHBIX M  TBOPYECKHX  CIIOCOOHOCTEH  oOyuaromuxcs,
[I03HABATEIbHOM aKTUBHOCTH, UCCIIEOBATENILCKUX YMEHUN, KPUTHUHOCTH MBIIUICHUS;

e (opmupoBanue (YHKIMOHAIBHONH TPAMOTHOCTH, pEJICBAHTHOW TE€OMETPHH: YMEHHUE
pacrno3HaBaTh IMPOSIBICHUSI T€OMETPUUYECKUX IMOHITHM, OOBEKTOB U 3aKOHOMEPHOCTEW B
peanbHBIX JKU3HEHHBIX CUTYallUsiX U IPH H3YYEHUM JPYTruX Y4YeOHBIX IPEIMETOB,
MIPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (HOpMYyITHPOBATh UX Ha S3bIKE TEOMETPUHU
U CO3/1aBaTh F€OMETPUYECKUE MOJAEIH, IPUMEHITh OCBOCHHBIM T€OMETpUUYECKH anmapar
JUIs pELeHUs] MPaKTUKO-OPUEHTHUPOBAHHBIX 3a/lad, UHTEPIPETHUPOBATh U OLIEHUBATH
MIOJTyYEeHHbIE PE3YJIbTaThI.

OTnuuuTeNnbHON 0COOEHHOCTBIO MPOTPAMMBI SIBJISIETCSI BKJIIOUEHUE B KypC CTEPEOMETPUU B
Hayajie ero M3y4eHHs 3a/ad, PEIIacMbIX HAa YPOBHE MHTYWTHBHOI'O IO3HAHUS, U ONPEICIEHHBIM
o0pa3oM opraHM3oBaHHas pa0oTa HaJ HHUMH, YTO CIIOCOOCTBYIOT pPa3BUTHUIO JIOTUYECKOTO U
IIPOCTPAHCTBEHHOT'O MBILIUIEHHUS, CTUMYJIUPYET IPOTEKaHNE NMHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET
K JaJIbHEUIIEMY U3YYECHHIO IIPEIMETA.

[Ipennoyrenue oTHA€TCs HATJISAHO-KOHCTPYKTMBHOMY METOLy OOYYeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-NPAKTUYECKOM
JEeATEIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUN Yy yJalllUXCs B Kypce CTEpEOMETPUHU
MIPOBOAMTCS 3a CYET pElIeHMs] 33/Jad Ha CO3JaHHE MPOCTPAHCTBEHHBIX OOpa3oB M 3ajad Ha
ONlepUpPOBaHUE MPOCTPAHCTBEHHBIMM oOpazamu. Co3manue oOpaza MPOBOIUTCS C OMNOpPOH Ha
HarJIsiJHOCTh, a ONEpUpPOBaHKE 00pa30M — B YCIIOBUSX OTBJIEUEHHUS OT HAIJIIJHOCTU, MBICIEHHOIO
U3MEHEHHUS €r0 UCXOAHOTO COAEPKaHUS.

OcHoBHblE  coaepxkaTenbHble JuHMM  Kypca «l'eomerpum» B 10-11  kiaccax:
«MHororpanHukn», «IIpsmble n mIockocTu B mpocTpaHCcTBe», «Tema BpameHus», «BekTopel u
KOOpPJUHATHI B IPOCTPAaHCTBEY. POPMUPOBAHUE JIOTUYECKUX YMEHHI pacipeesseTcss He TOIbKO 10
coJiep KaTeNIbHbIM JIMHUSAM, HO U IO TofiaM 00y4YeHHs Ha YPOBHE CpeIHEro 00111ero oopa3zoBaHusl.

Copep:xanue 00pa3oBaHusl, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yJIbTaTaM OCBOEHUS paboueit
IPOrpaMMbl, pacHpeleNEéHHbBIM [0 ToAaM O0YYeHHs, CTPYKTYPHpPOBAHO TaKUM 00Opa3oM, 4TOOBI
OBJIAJICHUE TE€OMETPUYECKMMH MOHATHSAMM M HABBIKAMHU OCYILECTBISAIOCH IOCIEAOBATEIBHO U
MOCTYNATeNbHO, C COOTIOICHIEM IPUHIIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIOYAIUCH
B OOIIYI0 CUCTEMY I'€OMETPHUYECKUX MPEeACTaBICHUN OOy4aromuxcs, pacliupsis U yriayounss eg,
o0pa3yst MPOYHbIE MHOKECTBEHHBIE CBS3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha usyuenue reomerpun orBoautcs 2 yaca B Henento B 10 kimacce u 2 yaca B Henenio B 11
KJIacce, BCEro 3a JiBa roga oOydeHus - 136 ydeOHBIX 4acoB.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE
OcHoBHbIE TOHATUSA cTepeoMeTpuu. Touka, mpsiMasi, IMIOCKOCTh, HpocTpaHcTBO. [loHsTHE 00
AKCHOMAaTHYECKOM ITIOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHue NpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECs, MapajulelibHble U
cKpemBaromuecss npsmele. [lapamienbHOCTs HPsAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
rapajuieJbHbIE MPSMbIE B POCTPAHCTBE; MMAPAIEIBHOCTh TPEX MPAMBIX; MAPaJUICIbHOCTh IPSIMOM
U IUIOCKOCTH. YIUIBI C COHAIIPABJICHHBIMU CTOPOHAMHM; YroJl MEXAY IPSMBIMUA B IPOCTPAHCTBE.
[TapanienbHOCTh IMJIOCKOCTEN: NapajljiebHble IIOCKOCTH; CBOWCTBA NapaJUIEIbHBIX IIOCKOCTEH.
[Ipocrelimmme MPOCTpaHCTBEHHBIE (UTYPHl Ha TUIOCKOCTH: TETpadap, KyO, Napaiiesenuren;
MIOCTPOECHUE CEYEHUH.

[lepneHIUKYNSApHOCTD NMPSAMOM U MJIOCKOCTU: NEPIEHIUKYISPHBIE IPSIMbIE B IPOCTPAHCTBE,
MPsIMBIE MTapaJlIeIbHbIE U MEPIICHINKYIISIPHBIE K INIOCKOCTH, IPU3HAK NEPIEHIUKYISIPHOCTH IPAMOI
U IUIOCKOCTH, TEOpEMa O MPAMOU NEPIEHAUKYISIPHOM IUIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YIrOJI
MEXIy HpsIMOM M IUIOCKOCThIO; JBYIPAaHHBIA YrOJj, JMHEHHBI yroa JBYTPAHHOTO YIJIA.
[IepneHuKyIsp U HAKJIOHHBIC: PACCTOSHHME OT TOYKH JIO INIOCKOCTH, PACCTOSIHUE OT IPSIMOM 10
IUIOCKOCTH, NpOEKUus (Urypel Ha IUIOCKOCTh. l[lepneHAMKYISIPHOCTh IUIOCKOCTEH: MpHU3HAK
MEPIECHANKYISIPHOCTH ABYX IUIOCKOCTEN. TeopemMa 0 TpEX nepHeHauKyIsapax.

MHoOrorpaHHUKHU

[ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHMKA, BBIMYKJIbIE U HEBBIMYKIIbIE
MHOT'OTPaHHUKH; pa3BEPTKa MHOrorpaHHuka. llpusma: N-yronpHas npusma; TpaHd U OCHOBAHMS
MIPU3MBI; IpsIMasi M HAaKJIOHHAs PU3MbI; OOKOBast ¥ IOJIHAs TOBEPXHOCTH Npu3Mbl. [lapamienenunesn,
MPSIMOYTOJIBHBIA MapajuleNienuIel U ero cBoicTBa. [lupamupa: N-yroiapHas nmupaMmujia, TpaHd U
OCHOBaHUE NUpaMUbl; OOKOBas M IOJIHAS MOBEPXHOCTh MHUpPAaMUbl; MpaBUIbHAS U ycEeuEHHas
nupaMua. DJIEMEHThI NPpU3Mbl U TUpaMuabl. [IpaBuibHbIe MHOTOTPAHHUKH: TOHATHE TPABUIBHOTO
MHOTOTpaHHHMKA; NpaBWIbHAs @puU3Ma M TMpaBWIbHAs NHUpPaAMUAA; MpaBWIbHAS TPEYrojbHas
MMpaMu/ia v IPaBUIbHBIN TeTpadap; Ky0. [IpeacTraBienne o mpaBUIbHBIX MHOTOTPAaHHUKAX : OKTAdIP,
nojexa’ap u ukocasap. CeueHus NpU3Mbl U MUPaAMUJIbL.

CuMMeTpuss B TIPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, NPSAMOM, IUIOCKOCTH.
DneMeHThl CUMMETPHUH B MHUpaMuax, napaienenurneiax, IpaBuIbHbIX MHOTOTpaHHUKAX.

Bblunciienue 31eMEeHTOB MHOTOTpAaHHHMKOB: pEOpa, nuaroHanu, yrisl. [lnmomans OoxoBoi
MTOBEPXHOCTU U IMOJIHOM MOBEPXHOCTHU MPSAMOM MPHU3MBI, TUIOIIA s OCHOBaHHM, TeopemMa 0 OOKOBOM
MOBEPXHOCTU NpAMOM mpu3Mbl. [lnmomians OGOKOBONH MOBEPXHOCTH M TOBEPXHOCTH IMPaBUIbHOU
MMpaMHJIbl, TeOpeMa O Iuiouiaau yceu€HHon nupamuibl. [lonstrue 06 o6béMe. OOBEM MUpPaMULBL,
MIPU3MBL.

[lonobuble Tema B mpocTpaHcTBe. COOTHOLIEHUS MEXKIY IUIOMIAAIMU TOBEPXHOCTEH,
o0BEMaMu MOAOOHBIX TETI.



11 KJIACC

Tena Bpamenus

[HunuHapuyeckass NOBEPXHOCTb, OOpasylolllUe LUIMHAPUYECKONH IOBEPXHOCTH, OCh
WINHAPUYECKOH TOBepXHOCTH. LIuHIp: OCHOBaHUS 1 OOKOBasi TOBEPXHOCTh, 00pa3yroIiasi U OCh;
101 OOKOBOM ¥ TMIOJTHON TTOBEPXHOCTH.

KoHnueckasi MOBEpXHOCTh, OOpa3yrIIMe KOHHUYECKOW TOBEPXHOCTH, OChb M BepIIMHA
KOHUYECKOi moBepxHOCTH. KOoHyC: OCHOBaHWE M BepIlIMHA, 00pa3yIolias U 0Ch; IIIOIaab OOKOBOH 1
MOJTHOW TIOBEPXHOCTH. YCEU€HHBIH KOHYC: OOpa3ylollMe W BBICOTA; OCHOBAaHUS M OOKOBas
MMOBEPXHOCTb.

Cdhepa m map: ImeHTp, paguyc, IUAMeTp; IUIOMAAb IOBEPXHOCTH cdepbl. B3ammuoe
pacnosnoxeHue cepbl U MIIOCKOCTH; KacaTellbHas TUIOCKOCTh K cdepe; MIoanb chepsl.

N300pakeHue Ten BpalleHust Ha IIIOCKOCTH. Pa3BépTka umHApa U KOHYcA.

KomOuHammu ten BpameHusi © MHOTOTPaHHUKOB. MHOTOTpaHHHK, OIIMCAaHHBIA OKOJIO C(EpHI;
cdepa, BiMcaHHAss B MHOTOT'PAaHHUK, WJIH TEJIO BPAIICHUS.

[Tonstne 00 o00béMe. OcHOBHBIE CBOWcTBa 00BEMOB Tell. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Mapajuiesienumena u ciueactsus u3 He€. O0bEM nmnuHapa, Konyca. O0bEM 11apa u
IJI01a b ChEepHl.

[TomoOHbie Tema B mpocTpaHcTBe. COOTHONICHHSI MEXIY IUIOHIAIIMU ITOBEPXHOCTEH,
o0BEMaMu MOAOOHBIX TEII.

Ceuenus nuMHIpa (MApauIeIbHO U MEPIICHAUKYIISIPHO OCH ), CEYCHHUs KOHYca (MapasliebHOe
OCHOBAHUIO U TIPOXO/ISIIIEE Yepe3 BEPIINHY), CCUCHUS Iapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bekrop Ha mockocTu U B mpocTtpaHcTBe. ClOKEHHUE M BHIYMTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha u4ucio. PasnokeHue BekTopa TO TpEM HEKOMILIAHAPHBIM BeKTOpaM. [IpaBuiio
napajuiesienunena. Pemenue 3aaay, CBSI3aHHBIX C MPUMEHEHHEM MPABWII JICHCTBUH C BEKTOPaMHU.
[IpssmoyronbHas cuctemMa KoopAuHaT B mpocTtpaHcTBe. Koopaunatel Bekropa. [Ipocreiinme 3agaun
B KOOpJMHATax. YToJI Mexay BekTopaMmu. CKaliipHOE MTPOU3BeICHNE BEKTOPOB. Brruncinenue yrinos
MEXIY MPSIMBIMH U TUIOCKOCTSIMHU. KOOpIMHATHO-BEKTOPHBIN METO/ MPH PEIIEHUH TeOMETPUIECKIX
3a1ad.

IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3yNbTaThl OCBOEHUS MpOrpaMMbl ydyeOHOro mpeamera «MaTemaTuka
XapaKkTePU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(hOPMHUPOBAHHOCTBIO  TPAXKAAHCKOM  TMO3UIMK  OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO 4YJIEHA POCCHUHCKOTO OOIIEeCTBa, MPEACTABICHHEM O MaTEeMaTHUYECKUX OCHOBAX
(G YHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD, SBICHHUH, MPOIEAYP TPaXKTAHCKOTO 00IecTBa (BEIOOPHI,
OTIPOCHI U TIp.), YMEHHEM B3aUMOJICHCTBOBAThH C COIIMATBLHBIMUA MHCTUTYTAMHU B COOTBETCTBUHU C UX
GYHKIUSAMU ¥ Ha3HAUYEHUEM.

IIarprornyeckoe BoCIMTaHUE:

c(OPMHUPOBAHHOCTHIO POCCUNUCKOMN TI'pa)TaHCKOW HUJIEHTUYHOCTH, YBaXXEHHUS K MPOILIOMY U
HACTOSIIEMY POCCHUMCKOM MATEMATHUKH, LIEHHOCTHBIM OTHOILUEHHEM K JIOCTHXKEHUSM POCCHUCKHX
MAaTeMaTUKOB M POCCHUUCKOM MaTEMaTHYE€CKOM IIKOJbI, K WCIOJIb30BAHUIO 3TUX JIOCTHKECHUN B
JIPYTUX HayKax, TEXHOJOTHUSX, chepax YKOHOMHUKH.
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JlyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

OCO3HAaHHWEM JYXOBHBIX IIEHHOCTEH  poccuiickoro Hapona;  c(hOpMHUPOBAHHOCTHIO
HPaBCTBCHHOI'O CO3HAaHHA, 3TUYCCKOIO IOBCACHUA, CBA3AHHOI'O0 C HNPAKTUYCCKHUM IMPUMCHCHUCM
JNOCTUKEHUM HAyKH W JIEATEIbHOCTHIO Y4YEHOr0; OCO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOCHHUE
YCTOHYHMBOTO OYyyIIEro.

JcTeTHYeCKOe BOCIIUTAHHE:

ACTETHYECKUM OTHOIICHHEM K MHPY, BKIIIOUasl ICTETHKY MaTEMaTHIYECKIX 3aKOHOMEPHOCTEH,
O00BEKTOB, 3aJay, PEHICHUH, PACCYXJACHUN; BOCIPUUMYHUBOCTHIO K MaTE€MaTHUYECKUM AacleKTam
PAa3JIMYHBIX BUAOB UCKYCCTBA.

Pdu3nyecKoe BOCIUTAHHE!

C(bOpMI/IpOBaHHOCTLIO YMCHUA NPUMCHATb MATCMATUYCCKUC 3HAHUA B MHTCPECAX 3J0POBOTI0 U
6e3omacHoro o0pas3a *HU3HU, OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO (310pOBOE MHUTAHUE,
cOaaHCUPOBAHHBIN PEKUM 3aHATHH U OTIBIXA, pETyIsipHas (pu3nuecKkas akTUBHOCTB); (PU3UIECKOTO
COBEpIICHCTBOBAHUS, IPU 3aHATUAX CIIOPTUBHO-030POBUTEIBHON JESTEILHOCTHIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPY/y, OCO3HAHUEM LIEHHOCTHU TPY0JII00HS; HHTEPECOM K Pa3IMYHBIM chepam
poeCCUOHATBHON JEATENbHOCTH, CBA3aHHBIM C MAaTEeMAaTUKON M €€ MPWIOKEHUSIMH, YMEHHEM
COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyayiiel mpodeccuu U peanr3oBbIBaTh COOCTBEHHBIC )KU3HEHHbBIE
TUTAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHIECKOMY O0pa30BaHHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUH BCEHl KM3HHU; TOTOBHOCTHIO K aKTUBHOMY YUYaCTHIO B PEUICHHM MPAKTUYECKUX 33134
MaTeMaTHYeCKON HapaBICHHOCTH.

JKOJIOTHYECKOe BOCIIUTAHUE:

C(bOpMI/IpOBaHHOCTI)IO 3KOJIOTHYECKOU KYJIbTYpPbl, IOHHUMAaHUCM BJIMAHUA COLOHAJIBHO-
SKOHOMHMYECKUX TMPOIECCOB HAa COCTOSHUE MPHUPOJAHON U COIUAIBHON Cpelbl, OCO3HAHUEM
rII00ATFHOTO XapaKkTepa IKOJIOTUYSCKUX MpoOIieM; OpUeHTAIlMeH Ha TPUMEHCHHE MaTeMaTHICCKIX
3HAHUU AJIS pelIeHUsl 3a7a4 B 00JIaCTH OKpY’KaloIel cpeibl, MIIaHUPOBAHUS MMOCTYIKOB M OILICHKU
HX BO3MOXKHBIX IMOCJIEICTBUI ISl OKPYKAIOILEH CPEJIbI.

ILleHHOCTH HAYYHOTO MO3HAHMS:

c(hOPMHUPOBAHHOCTHIO MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHSI
HayKH U OOLIECTBEHHON MPAKTHKH, TOHUMaHUEM MaTeMaTUYECKOM HayKH Kak chephl 4eoBeuecKOon
ACATCIIbHOCTH, OTAIIOB eé Pa3BUTHA U SBHAYUMOCTHU JJId pa3BUTHA HUBHUIIN3AlIMN, OBJIaJICHUCM A3BIKOM
MaTEeMaTHKd ¥ MaTeMaTU4YeCKOW KyIbTypol KakK CpEICTBOM TIO3HAHUS MHpPA; TOTOBHOCTBHIO
OCYHICCTBIIATD IMMPOCKTHYIO U UCCICAOBATCIIBCKYIO ACATCIIbHOCTD HHANBUAYAJIBHO U B TPYIIIIC.

METAIIPEJMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3yabTaThl OCBOCHHUS MPOTPaMMbl Y4eOHOTO mpeamera «MartemaTtukay
XapaKTePU3YIOTCS  OBJQJCHUEM  YHUBEPCAIbHBIMH  HO3HAGAMENbHLIMU  OClCMBEUsMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — O€UCMBUAMU, — VHUBEPCANbHLIMU — Pe2yIsimMUEHbIMU
OelicmeUusIMu.

1) Vuueepcanvhvie nosnasamenvhvle Oelicmsusi, obecneuusarom Gopmuposanue OA306bix
KOCHUMUBHBIX NPOYECco8 00y4aowuxcs (0ceoenue Memooo8 HNO3HAHUS OKPYHCAIWe20 Mupd,
npuUMeHeHUe 102U4eCKUX, UCCIe008amenbCKUX onepayull, yMeHul pabomams ¢ uHgopmayueti).

ba3oBble Jlornyeckue 1eMcTBUA:

® BBISBIIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MaTEMaTHYECKUX OOBEKTOB,

MOHATUH, OTHOIICHWH MEXKAY TMOHATHIMU; (OPMYIHPOBATH OMPEICICHHUS TOHSITHIA;
yCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCH(UKAIIMU, OCHOBAHHS IS 0000MICHHS U
CpaBHEHMSI, KPUTEPHH IPOBOIUMOTO aHAJIM3a,



BOCIPUHUMATH, (OPMYIUPOBATH WU MPEOOPA30BHIBATH CYKIACHHS: YTBEPAUTEIbHBIC U
OTpHUIaTeNbHbIE, EAMHUYHBIC, YaCTHBIE U OOIIHE; YCIOBHBIE;

BBISIBJISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHUBOPEUHUsl B (paKTax,
TAHHBIX, HAOJNIONICHUAX W YTBEPKICHUSX;, Mpeararb KPUTEPHH JUISI BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHI;

JieaTh BBIBOABI C HUCIOJIb30BAHWEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

MIPOBOAMUTH CAMOCTOSITEIHHO J0Ka3aTelIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUN (MpsSMbIE U
OT MPOTHBHOIO), BHICTPAUBATh APTYMEHTAINIO, IPUBOIUTH MPUMEPHI U KOHTPIPUMEDHI;
000CHOBBIBATh COOCTBEHHBIC CYXKICHHSI M BHIBOJIBI;

BBIOMpATh CIIOCO0 peleHus yueOHOM 3a1a4u (CpaBHUBATh HECKOJILKO BAPUAHTOB PELICHMUS,
BbIOMpaTh HanboJiee MOAXOIAIINNA ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTeabCcKue AeiicTBHSA:

HCII0JIb30BaTh BOIIPOCHI KaK MCCIICIOBATEIbCKHI HHCTPYMEHT TIO3HAHMS; (POPMYIHPOBATH
BOTIPOCHI, (PUKCUPYIOIIKE MPOTUBOPEYHE, TPOOJIEMY, YCTAaHABIMBATh UCKOMOE U JIaHHOE,
(hopMHPOBATH THUIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3HIINI0, MHEHUE;

MPOBOJUTh CAMOCTOSATEIbHO CIUIAHUPOBAHHBIA  SKCIIEPUMEHT, HCCJICIOBAHUE IIO
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBeKTa, SBJICHHS, IpoIlecca,
BBISIBIICHUIO 3aBUCHMOCTEH MEKIY O0BEKTaMU, SIBICHHUSIMH, TIPOIIECCAMH;
CaMOCTOSITENILHO (DOPMYITHPOBATH OOOOIICHUS M BBIBOJBI 110 PE3YJIbTaTaM IPOBEAEHHOTO
HAOJIIOJICHUS, HWCCIICIOBAHMS, OICHUBATh JOCTOBEPHOCTH IOJYyYEHHBIX PE3yIbTaTOB,
BBIBOJIOB M 00OOILIEHHUIH;

MIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIABUTATH MPEIIOIOKEHUS O
€ro Pa3BUTHH B HOBBIX yCIIOBHSX.

PatGora ¢ undopmanmeii:

BBISIBIIATH JeUINUTHI HHOOPMAIINH, TAaHHBIX, HEOOXOAUMBIX Il OTBETA HA BOIIPOC H JIJIS
pellIeHns 3a/1auu;

BbIOMpaTh MH(GOpPMAIMI0 M3 MCTOYHUKOB pPA3IMYHBIX THUIIOB, AaHAJIU3UPOBATb,
CHCTEMaTU3UpPOBAaTh W HMHTEPIPETUPOBATH MH(POPMALMIO PA3IUYHBIX BUAOB U (HOpM
MIpe/ICTaBJICHMUS;

CTPYKTYpUpOBaTh  HMH(OpMaIUIo, MpEeACTaBIATh €€ B pa3IMuHbBIX  (opmax,
WUTIOCTPUPOBATH rpauuecKu;

OLICHMBATh HAAEKHOCTh HMH(POPMALMM 1O CAMOCTOATEIbHO CHOPMYINPOBAHHBIM
KPUTEPUSIM.

2) Vhugepcanvhvle KOMMYHUKAMUGHBIE OClicmeus, 00ecneyusaom c@opmupo8anHoCny
COYUANLHBIX HABBIKOB 00YUAIOUUXCSL.
O0menue:

BOCIIpUHUMATb U q)OpMYJ'II/IpOBaTI) CY)KACHUA B COOTBECTCTBHU C YCJIOBUSAMHU WU LCIIAMH
OOILEHHUS; ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX
TEKCTaxX, AaBaTb IMOACHCHHA IO XOAY PCIICHHA 3aJadd, KOMMCHTHUPOBATH HOJ'Iy‘—IeHHBIﬁ
pe3yJbTar;

B X071 OOCYXIEHHs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TeMBbI, IPOOIEMBI,
pemaeMofz'I 3ala4M, BBICKA3bIBATh MACHU, HALICJIICHHBIC Ha IMOMCK PCIICHHA; COIIOCTABJIATH
CBOM CY)XJCHHUS C CYXICHHUSIMHU JIPYTHX YYaCTHUKOB JHMAIOTa, OOHAPYKUBATh pa3iinune U
CXOJCTBO TO3UIMH; B KOPPEKTHOH QopMe (GOpMyIHpOBaTh pa3HOTIACHS, CBOH
BO3paKEHMUS,

MNpEACTABIATE PE3YIbTATHI PCIICHHA 3ada4dM, JSKCIICPUMCHTA, HCCICOOBAHHA, IPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (OpMaT BBICTYIUIEHHS € YY€TOM 3ajad MpPEe3eHTAluu U
0CcOOEHHOCTEH ayTUTOPUH.



CoTpyaHnuecTBo:

® TIOHMMAaTh W WCIOJIH30BATH MPEUMYIIECTBA KOMAHTHON U MHIUBUAYAJILHONW PaOOTHI MPH
penieHny y4eOHBIX 3ajad; MPUHUMATH IIeJIb COBMECTHOW IEeSATENbHOCTH, TUIAHUPOBATH
OpraHu3alli0 COBMECTHOW paboThl, pachlpenesisTh BUABI pPadOT, JIOrOBapHUBATHCS,
o0CyKIaTh MPoIIece U pe3yabTaT paboThl; 00001aTh MHEHHUS HECKOIBKUX JIFOJICH;

® y4yacTBOBaThb B TPYyMIOBBIX (hopmax paboThl (0OCYXIEeHUsS, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBI» ¥ UHBIE); BHITIOIHATH CBOIO YacTh paObOTHl U KOOPAMHUPOBATH CBOU JCHCTBUS C
JIPYTUMH 9ICHAMU KOMaHJbl; OIICHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIHI MPOIYKT MO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuueepcanvhnvie pecynamuenvie Oeticmeus, obecnequsaom Gopmuposaniue cMulcI08bIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranu3aunus:

® COCTaBJAATH IUIAH, AITOPUTM PEIICHUS 3a/laud, BHIOMpATh CIOCOO pEIIeHUs ¢ Yy4ETOM
UMEIOIIUXCS  PECYpcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM HH(OPMAITHH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMH TO3HABATEIHHOUW pediiekcun KaKk OCO3HAHHS COBEPIIACMBIX JCHCTBUN
U MBICITUTEIIBHBIX IPOILECCOB, WX PE3YyJIbTaTOB; BIAACTh CIIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJISI POIIECCa U Pe3yIbTaTa PEeIICHUs MaTeMaTHUECKOM 3a/1auu;

® MPEABHUJCTh TPYAHOCTH, KOTOPHIC MOTYT BO3HUKHYTH INPU PEIICHHH 33J]a4d, BHOCHTH
KOPPEKTHUBBI B JICATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITCNIBCTB, JAHHBIX, HalJICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIAHOCTEH;

® OIICHUBATH COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUIM, OOBSICHITH IPHYNHBI TOCTHKCHHUS
WM HEIOCTIKEHUS PE3YyIbTaTOB JIEATCIILHOCTH, HAaXOJIUTh OIIUOKY, JaBaTh OILCHKY
MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBarh NOHATUAMU: TOYKA, IPSAMAas, INIOCKOCTb.

[IpuMeHSTh aKCMOMBI CTEPEOMETPUM U CJEICTBUSA W3 HUX IPU PELIEHUU T€OMETPUUYECKUX
3a1ad.

OnepupoBarh NOHATUAMU: NapaLIEIbHOCTh U MEPHIEHAUKYISIPHOCTD MPSAMBIX U TUNIOCKOCTEH.

KnaccugunupoBaTh B3aMMHOE pacHoI0kKeHHUE NPSAMBIX U IUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh NOHATUSAMU: JIBYTPAaHHBINA YToJI, TpaHy JABYIPAHHOTO yIia, pedpo ABYTPAHHOTO
yria; JUHENHBIA yroJl ABYTPaHHOTO YIUIa; IpaJyCcHas Mepa JBYTPaHHOIO yria.

OnepupoBaTh MNOHATUSMHU: MHOTOTPAHHUK, BBIMYKIBIM M HEBBINTYKIbIH MHOTOIPAaHHUK,
2JIEMEHTBHl MHOTOI'PAaHHUKA, TIPABUIIbHBIA MHOTOTPaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJIbI MHOTOTPAHHHUKOB (MHpaMuAa; NpuU3Ma, MNPSIMOYTOJIbHBIN
napasenenunes, Kyo).

KnaccudunupoBaTts MHOTOIrpaHHUKH, BEIOMpasi OCHOBAaHUS J1s Kilaccu(UKaluy (BBITYKIIbIE U
HEBBIMYKJIbIE MHOTOTPAaHHUKHU; IPAaBUJIbHBIE MHOTOTPAaHHHMKH; NPSMbIE W HAKJIOHHBIE IPHU3MBI,
TapajuIeTIeTUIIC B ).

OnepupoBarh NOHATHAMU: CEKYIasl INIOCKOCTh, CEYEHNE MHOTOTPaHHUKOB.

OOBACHATH IPUHITUTIBI TIOCTPOCHUS CEUCHHM, UCTIOIB3YS METOJI CIIE/OB.

Ctpouth ceyeHHs MHOTOTPAHHUKOB METOJIOM CJIEJOB, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YepTeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (GUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemrate 3amaun Ha HaXOXKIACHHE T€OMETPHUECKUX BEJIUYMH MO 0OpaslaMm WU alropuTMam,
MIPUMEHSISI U3BECTHBIE aHATUTHUYECKUE METO/IbI MPU PEIICHUHU CTaHJAaPTHBIX MaTeMaTUYECKUX 3a/1a4
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Ha BBIYMCIIEHUE PACCTOSIHUI MEXKIY ABYMs TOUKaMH, OT TOYKHU A0 IPSIMOM, OT TOUYKH 0 TUIOCKOCTH,
MEXy CKPEIMBAIOIUMUCS IPAMBIMU.

Pemrate 3amaun Ha HaXOXKACHHWE T€OMETPHUECKUX BEIUYMH MO 0OpaslaM MU aIrOpHTMaM,
IIPUMEHSISI U3BECTHBIE aHATMTUYECKUE METO/IbI IPU PEIICHUH CTAaHAAPTHBIX MATEMAaTUYECKUX 3a/1a4
Ha BBIYMCIIEHHUE YIJIOB MEKY CKPELIMBAIOLIMMUCS IPSIMBIMU, MEXK1Y IPSIMON U INIOCKOCTBIO, MEKIY
IUIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.

Bbruuciate 00bEMBI M TUIOIIAAM TOBEPXHOCTEH MHOTOIPAaHHHMKOB (IIpH3Ma, MHpaMHIA) C
IpUMEHEHHEM (DOPMyJI; BBIYUCIATH COOTHOLIEHUS MEXY IUIOIAASMU MOBEPXHOCTEH, 00bEMaMu
I10100HBIX MHOTOI'PAaHHUKOB.

OnepupoBarh NOHATUAMHU: CHMMETPHS B IIPOCTPAHCTBE; LICHTP, OCh U INIOCKOCTh CUMMETPHH;
LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPEI.

W3BnekaTth, npeoOpa3oBbIBaTh U HMHTEPIPETUPOBATh MH(POPMALUIO O IMPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTeKaxX U PUCYHKAX.

[IpumensaTs reomerpudeckue (akThl A  pEIIEHUs  CTEPEOMETPUUYECKUX  3ajad,
IIpEIoJIararoIMX HECKOJIBKO I1aroB PEIeHHUs, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbl B SIBHOU (hopMme.

[IpuMmeHsTh NpOCTEHINME NPOrpaMMHBIE CPEICTBA U DIIEKTPOHHO-KOMMYHHKAIlMOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3aj1au.

[IpuBOINTE MpUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U KU3HU, PACIIO3HABATH
MIPOSIBJIEHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

IIpuMeHATh NOJTY4YEHHBIE 3HAHUSA Ha IPAKTHKE: AHAJIM3UPOBATh DPEANBHBIE CUTYallUH H
MPUMEHSTH U3YYEHHBIC TIOHATHS B IPOIIECCE MOMCKA PEIICHHSI MAaTEMAaTHIECKU CPOPMYIHPOBAHHON
poOJIeMbl, MOETIHPOBATh PEATIbHBIE CUTYALUU Ha S3bIKE F€OMETPHH, UCCIIE0BaTh MOCTPOECHHBIE
MOJIETIM C HCIOJb30BAaHUEM T'€OMETPUYECKUX NOHATUH M TEOpEeM, ammapara aiareOpbl; peuaTh
IIPAKTUYECKHE 3a/1a4M, CBSI3aHHBIE C HAXO0XKIEHUEM I€OMETPUUECKUX BEIMYNH.

11 KJIACC

OnepupoBaTh MOHATUAMU: LMIMHJpUYECKas MOBEPXHOCTb, 00pa3yrolve HUINHAPUIECKOM
MMOBEPXHOCTH; IWJIMHAP; KOHUYECKasi TIOBEPXHOCTb, 00pa3yrolie KOHMYeCKOH MOBEPXHOCTH, KOHYC;
cepuyeckas HOBEPXHOCTb.

PacnoznaBate Tena Bpamenus (HWJIMHIP, KOHYC, cdepa u map).

OOBACHATH cIOCOOBI MOYYEHHUS TeJ BPaILlCHHUS.

KnaccudumupoBaTs B3auMHOE pacnoyioxkeHue chepbl U MIOCKOCTH.

OmnepupoBaTh MOHATUSAMH: ILIAPOBONW CErMEHT, OCHOBaHME CETMEHTa, BBICOTA CETMEHTa;
IapOBOM CJIOM, OCHOBAHHUE IIAPOBOI0O CJIOSA, BBICOTA IIAPOBOIO CJIOS; IAPOBOM CEKTOP.

Bbruucnare 00bEMBI M IUIOMIAJM TOBEPXHOCTEH Ten BpallleHHs, FeOMETPUYECKUX Tel C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh MOHATUSMHU: MHOTOI'PAaHHMK, BIIUCAHHBIN B Cepy U OMMCAaHHBIN OKOJIO ChepsI;
cdepa, BIMCaHHAs B MHOTOT'PAaHHHK HJTH TEJIO BPAIICHUSI.

BbIUuCIATE COOTHOIIEHHS MEXTy TUTOIIASIMH [TOBEPXHOCTEN M 00bEMaMU TOJOOHBIX TeEII.

N300pakaTh u3ydaemble QUTYpBl OT PYKH M C TPUMEHEHHEM TIPOCTHIX YePTEKHBIX
MHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IMJIOCKHE YEPTEXKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHUs TeJl BpaIleHUsI.

W3BnekaTh, MHTEPIPETHPOBATh W IMPEOOpa3oBBIBATh MH(POPMANUIO O MPOCTPAHCTBEHHBIX
reoOMeTpHUECKUX (PUTYypax, MPEICTABICHHYIO Ha YePTeKaX U PUCYHKaX.

OmnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONMHATE 1EHCTBUS CIIOKEHUS BEKTOPOB, BEIYUTAHHSI BEKTOPOB U YMHOKEHUSI BEKTOpa Ha
YHCII0, OOBSCHATh, KAKIMH CBOWCTBAMH OHH 00JIaafo0T.

[IpuMeHsITh MpaBUIIO MapasuIeTenunea.



OnepupoBaTh MOHATUSAMHU: AEKAapTOBbl KOOPAMHATBI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXKIYy BEKTOPAMH, CKaJIIPHOE
IIPOU3BE/ICHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHbBIE BEKTOPHI.

Haxomute cymMMy BEKTOPOB M IIPOM3BEIECHUE BEKTOpPA HAa YMCIIO, YIOJ MEXIY BEKTOPAMH,
CKaJISIPHOE MPOU3BEJCHHE, PACKIIAbIBATh BEKTOP 110 ABYM HEKOJUIMHEAPHBIM BEKTOPAM.

3azaBath IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpJUHAT.

[IpumensaT reomerpuueckue (GakThl I pEIICHUS  CTEPEOMETPHUYECKUX  3ajad,
IIPEJIOJIararoIluX HECKOJIbKO IaroB PEIeHHs, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbl B SIBHOM (opMe.

Pemarp npocreiinie reoMeTpuuecKUe 3aJadd Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METOJa.

Pemarp 3agaun Ha /10Ka3aTE€IbCTBO MAaTEMaTHYECKUX OTHOLUEHUM M HaxOXACHHE
IeOMETPUUECKUX BEJIMYUH IO 0o0pasnaM WIM IrOpUTMaM, NMPUMEHssS H3BECTHbIE METObl IpU
pEILIEHN CTaHIaPTHBIX MaTEMaTUUYECKHX 3a/au.

[IpuMeHATh NpOCTEMINNE NPOrpaMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHHKAIlMOHHBIC
CUCTEMBI IPU PELLIEHUU CTEPEOMETPUUECKUX 3ajau.

[IpuBOIUTE MpUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U KU3HU, PACIIO3HABATD
MIPOSIBJIEHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[IpuMeHATh NOTY4YEHHBIE 3HAHUSA Ha IPAKTUKE: aHAIM3UPOBATh pPEAIbHBIE CHUTyallUH H
MIPUMEHSTh U3YYEHHBIE MIOHATHS B TIPOIIECCE MOMCKA PEIICHUS MaTeMaTHUECKU CPOpMyITnpPOBAaHHOK
poOJIeMbl, MOETHPOBATh PEATbHBIE CUTYALlUU Ha S3bIKE F€OMETPHH, UCCIIEA0BaTh MOCTPOECHHBIE
MOJIETIM C MCIOJIb30BAaHUEM T'€OMETPUUYECKHUX MOHITHM M TEOopeM, ammapara anreOpbl; peliarb
IIPAKTUYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOXKIEHUEM I€OMETPUYECKUX BEIUYHH.

TEMATHYECKOE INTAHUPOBAHUE
10 KUIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibH
ble pecypchbl

Ne = HaummenoBanmue
n/ pasaenoB M TeM Bcecer  Kourpoabnbl  IIpakrHyecku
n NporpamMmbl 0 e padoThl e padoThI

Bsenenue B
CTEPEOMETPHUIO

10

[IpsimMbre U
IIJIOCKOCTH B
2 IIPOCTPAHCTBE.
[TapamiensHOCTB
MPSIMBIX U
IIJIOCKOCTEN

12 1

[TepnienauKysipHOC
3 Th MPSIMBIX n 12
IIJIOCKOCTEN

Yrusl MEXIY

4 MPSMBIMU u 10 1
TUTOCKOCTSIMHU

5 MHororpaHHuKu 11 1
O6bEMBI

MHOT'OI'PaHHHKOB

IToBTOpEHME:
7 CCUCHHS, 4 1
PacCTOSIHUS U YIJIbI
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OBIIEE KOJIMYECTBO

YACOB [0 68 3) 0
[TPOT'PAMME
11 KUIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HaumenoBaHue
. a3/1eJI0B U TeM K I (ppoBIe)
/i ﬁ Oli - Beero Oﬁl-ITPOJIBHLIe pﬁaKaneCKne 06pazoBaTebHbIe
porp PaooTbI PaooThI pecypebl
Bexrops! u
1 KOOPJIMHATHI B 24 1
MIPOCTPAHCTBE
2 Tena Bpamenus 17 1
3 OOBEMEBI TET 5 1
[ToBTOpEHME,
5 000011IeHHE, 29 1
cUCTEeMaTH3aIus
3HAHUU
OBIIEE
KOJIMYECTBO
YACOB 1o 68 4 0
[TPOT'PAMME
MMOYPOUYHOE INIJTAHUPOBAHHUE
10 KJIACC
Ne
Ne B Tema ypoxa Hara Ipumeuanue
n/n . reme U3YYeHUS
1. OcHoBHBIE NOHSATHS CTEPEOMETPUU: TOUKA,
npsiMasi, TUIOCKOCTb, MpOCTpaHcTBO. [lpaBuia
1 n3o0paxkeHus: Ha pucyHkax: wuzoOpaxenus 01.09.2023
TIJIOCKOCTEH, napauieTbHbIX TIPSIMBIX
(0Tpe3koB), cepeIMHbI OTPE3Ka
2 2. Tlomstmsi:  mepecekaromuecss  TIOCKOCTH, 07.09.2023
TIepECEKAIOIINECS TpsiMasi U TIIOCKOCTh
3 3. Tlomsatus:  mepecekarommuecs  IUIOCKOCTH, 08.09.2023
MepeceKaronIrecs npsimasi ¥ MI0CKOCTh
4.  3HaKOMCTBO c MHOTOTpaHHHKaMH,
4 n300pakeHUe MHOTOTPAHHUKOB Ha PUCYHKAX, 14.09 2023
Ha MPOEKIIMOHHBIX yepTekax
JmarHoctuueckas padbora.
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HauanpHbie cBeneHnst 0 KyOe U mupamuie, ux

) pa3BEPTKHU u MOJIEJIH. Ceuennst = 15.09.2023
MHOTI'OI'PaHHHUKOB
6.  HauanbHble cBeneHUs 0 KyOe M mupamuie, ux
6 pa3BEéPTKHU " MOJICTIH. Ceuenns  21.09.2023
MHOTI'OI'PaHHHUKOB
7.  llonsatne 00 aKCMOMaTHMYECKOM IIOCTPOCHUU
7 CTepeOMETpUH: aKcHoMbl crepeomerpun u — 22.09.2023
CJICICTBUS U3 HUX
8. | IlonAtne 00 aKCMOMATHMYECKOM IIOCTPOCHUU
8 CTepeoOMEeTpuH: aKkcuombl crepeomerpun u  28.09.2023
CJIEICTBUS U3 HUX
9. Ilonsatne 00 aKCMOMAaTMYECKOM IIOCTPOCHUU
9 crepeoMeTpuu: akcuombl crepeomerpun u - 29.09.2023
CJICICTBUS U3 HUX
10. Tlonstne 00 aKCHMOMATUYECKOM ITIOCTPOCHUH
10 crepeoMeTpuun: akcuombl crepeomerpun u - 05.10.2023
CIICICTBUS U3 HUX
1. BzaumHOe  pacmoioXeHHWE  TNPSMBIX B
11 MIPOCTPAHCTBE: nepecekarommuecs,  06.10.2023
napajuieNIbHbIe M CKPEIIUBAOLINECS TPSMBbIC
2.  llapamnensHOCTh TPSAMBIX H IDIOCKOCTEH B
12 MPOCTpaHCTBE: TnapaienbHeie mnpsmbeie B 12.10.2023
MIPOCTPAHCTBE; MAPAILIEIIEHOCTh TPEX MPSAMBIX
3. TlapamnenbHOCTh TPSAMBIX U TUIOCKOCTEH B
13 npoctpaHctBe: [lapamnensHocTs mpsimoit u | 13.10.2023
TUTIOCKOCTH
14 4, VYTIIBI ¢ COHANPaBIEHHBIMU CTOPOHAMU 19.10.2023
15 5. | VYron Mexay NpsMbIMU B IPOCTPAHCTBE 20.10.2023
16 6.  Yroa Mexay npsIMbIMHU B IPOCTPAHCTBE 26.10.2023
17 7. TlapannenpHOCTh IUIOCKOCTEH: HapaselbHble 97 10.2023
TUTIOCKOCTH
18 8.  CoiicTBa mapayieIbHBIX IIOCKOCTEH 09.11.2023
19 9. Ilpocreiimme MpOCTpaHCTBEHHBIE (PHUTYPHI Ha 10.11.2023
IUIOCKOCTH: TETPadp, KyO, mapasiesnenumne
20 10.  Tloctpoenue ceueHuit 16.11.2023
21 11. IloctpoeHue ceueHuit 17.11.2023
12.  KoutpompHas pabora mo teme "[lpsimpie u
22 IUIOCKOCTU B mpocTpaHctBe. [lapamtensHocts  23.11.2023
MPSAMBIX U MJIOCKOCTEMN"
23 1.  IlepneHIuKynsipHOCTH MPSIMOW M IJIOCKOCTH: 24.11.2023
NEPIIEHAUKYIISIPHBIE NIPSIMbIE B IPOCTPAHCTBE
24 2. llpsiMble mapasienbHble U MEePIEeHANKYISPHbIE 30 11.2023.
K TUTOCKOCTH
o5 3. IIpsiMble mapasuienbHbBIE U TIEPIICHINKYIISIPHBIC 01.12.2023.

K IINTIOCKOCTH
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[Ipyu3Hak mNEPNEHAUKYISIPHOCTH MPSIMON U

26 07.12.2023
TUIOCKOCTH
97 5. llpusHak NEPHEHIUKYIAPHOCTH NPSAMOH U 08.12.2023
TUIOCKOCTH
28 6. Teopema o mTpsAMONl mNEPHIEHIUKYIIPHON 14.12 2023
TUIOCKOCTH
29 7. Teopema o mpsAMOH NEPHEHAUKYISIPHON 15.12.2023
TUIOCKOCTH
30 8. Teopema o0 TpsAMOH mHepHEHAUKYIIPHON 21122023
TUIOCKOCTH
9.  IlepneHauKynsp ¥ HAKJIOHHBIE: PACCTOSIHUE OT
31 TOYKU JIO0 TIOCKOCTH, PacCTOSHUE OT mpsimoii = 22.12.2023
10 TITIOCKOCTH
10. IlepnenauKynsip U HAKIOHHBIC: PACCTOSHUE OT
32 TOYKH JI0 TUIOCKOCTH, paccTostHue oT mpsmoii = 28.12.2023
10 TTIOCKOCTH
11. IlepneHauKysip U HAKIOHHBIC: PACCTOSHUE OT
33 TOYKH JI0 TUIOCKOCTH, paccTostHue oT mpsmoit = 29.12.2023
10 TTIOCKOCTH
12.  IlepnenauKyisip U HAKJIOHHBIE: PACCTOSIHUE OT
34 TOYKH JI0 TUIOCKOCTH, paccrostaue oT npsmoit  18.01.2024
10 TTIOCKOCTH
35 1. VYrusel B IpoCTpaHCTBE: Yroi MEX1y MPsMOi 10.01.2024
TUTOCKOCTBIO
36 2.  JlByrpaHHBId  yroi,  JIMHEWHBIH  yroi 95 01.2024
JIBYTPaHHOTO yTJia
37 3. | JIByrpaHHbBIi  yrom, — JUHEWHBIA  yroiu 26.01.2024
JBYI'PAHHOI'O yIiia
38 4. IlepneHAUKYISIPHOCTb IUIOCKOCTEM: IPU3HAK 01 (5 504
MEPIIEHIUKYIISIPHOCTH JIBYX IJIOCKOCTEH
39 5. IlepneHIUKYISIPHOCTh TUIOCKOCTEH: IPU3HAK 35 55 500
NEePIEHAUKYJIIPHOCTH JBYX MJIOCKOCTEN
40 6. IlepneHIUKYIAPHOCTb IIOCKOCTEM: IPUSHAK (2 (15 504
MEPIIEHIUKYIISIPHOCTH JIBYX IJIOCKOCTEH
41 7. Teopema o Tp€x mepreHIUKYIIpax 09.02.2024
42 8. Teopema o Tpéx nepHeHANKYIApax 15.02.2024
43 9. Teopema o TpEX NepreHIAUKYIAPAX 16.02.2024
10.  KoutponbpHas pabota 1o TeMaM
44 HepneHm/IVIf'ynﬂp'I'{OCTL IPSMBIX " 55029024
wiockoctedl" u "YTael MEXIy NpSMBIMH U
m10cKoCTIMU"
1.  Tlonstue MHOTOTpaHHHKa, OCHOBHBIE
45 DJEMEHTBI  MHOTOTPAHHHKA, BBUIYKIBIE H 31 5o 5004
HEBBINTYKJIbIE ~ MHOTOTPAaHHWKH,  pa3BEPTKa
MHOT'OI'paHHHKA

13




[Ipuzma: n-yronpHas Mpu3Ma; TpaHU U
OCHOBAaHMSI TMPU3MBI, MpsMasi U HaKJIOHHAs

46 MpU3Mbl; OOKOBasi M TOJHAS TIOBEPXHOCTh 02.03.2024
MIPU3MBI

47 3. ITapamnenenwumen, } MPSIMOYTOJIBHBIN 09.03.2024
napajuiesienuIe1 U ero CBoicTBa

4.  Tlupamupa: N-yronbHas MUpaMHla, TPaHU H

48 OCHOBAaHHE NHUpaMUAbl; OOKOBasg M TMOJIHAS 15.03.2024
MOBEPXHOCTh MUPaMHJbI; TpaBUJIbHA U
yceuéHHasl TUpamMuia

5. IlpaBuibHble  MHOTOTPAaHHUKH:  TIOHSTHE
MPaBWJIBHOIO MHOTOIPAaHHUKA; TpaBUIIbHAS

49 npu3Ma U MpaBUibHas MUpaMua; npaswibHas  16.03.2024
TpeyrojbHasi MUpaMHaa U  MNPaBUIbHBIN
TeTpadIp; Kyo

6. IlpeacraBnenue 0 IPaBUIIBHBIX

50 MHOTOTpPaHHUKAX: OKTadap, jgojekadnp u  22.03.2024
MKOCadIP.

7. Cummerpuss B TMPOCTPAHCTBE: CHUMMETPUS
OTHOCHUTEIIBHO TOYKH, HPSMOMH, TIIOCKOCTH.

51 OnemeHThl  cuMmMmeTpuu B nupamugax, 23.03.2024
napauiesienumne1ax, IIPABHIILHBIX
MHOTOTPaHHUKAX

52 8. BPI‘{I/ICJ'IGHI/IG SJEMEHTOB  MHOTOTPAHHMKOB: o 1/ 50y
pEOpa, MuaroHa m, yribl

9. [Tnomanes OGOKOBOW TOBEPXHOCTH W TOJHOMN

53 NMOBEPXHOCTH  MPAMOH  MPU3MBL,  IUIOWAb  ye 5/ 5004
OCHOBAHHWH, TeopemMa 0 OOKOBOW MOBEPXHOCTH
IIPSIMOY IIPU3MBI

10.  IImomans 00KOBOI MMOBEPXHOCTHU u

54 MTOBEPXHOCTH MPAaBHIBHOH  MHPAMHIBL 15 (14 5104
TeopeMa O VIO OOKOBOW IMOBEPXHOCTU
yYCE4EHHOU MUPAMHU/IBI

55 11. 'I‘<0HTpOJ'II)Ha$I ) pabora 1o TEME 13042024
MHororpanHuku

56 1.  TlonsTtue 006 00bEME 19.04.2024

57 2. O06BEM TUpaMuIbI 20.04.2024

58 3. OOBEM mupamMuIsl 26.04.2024

59 4, OOBEM TUPAMHUTBI 27.04.2024

60 5. OO0BEM mupamMuIb! 03.05.2024

61 6. OO0BEM TTPU3MBI 04.05.2024

62 7. OO0BEM npu3MbI 10.05.2024

63 8. | OO0BéM npu3msbl 11.05.2024

64 9. KonrponbHas pabora mo Teme "OOBEMBI 17.05.2024

MHOTOTPaHHHUKOB"
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65

[ToBTOpeHne, 0000IIEHHE CHUCTEMATHU3AIMS
3HaHUM. ITocTpoenue ce4eHun B
MHOTOTPaHHHUKE

18.05.2024

66

[ToBTOpeHne, 0000IIEHHE CHUCTEMATU3AIMS
3HaHUU. DBpluucieHue pacCTOSHUN: MEXIY
JBYMS TOYKAMH, OT TOYKH JI0 TIPSIMOM, OT TOUKH
70 TUIOCKOCTH, MEXIY CKPEUUBAIOIIIMUCS
MPSAMBIMU

24.05.2024

67

HroroBas koHTpoJIbHAs paboTa

25.05.2024

68

[ToBTOpeHne, 0000IIEHHE CHUCTEMATU3AIMS
3HaHUU.  Bplunmcinenue  yrioB:  MEXAy
CKPEITUBAIOIIMMHCS MPSIMBIMH, MEXITY
IpSIMONM M TUIOCKOCTHIO, JBYTPAHHBIX YTIIOB,
YTJIOB MEXY IJIOCKOCTSIMU
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11 KUIIACC

Ne B IIpumeua
N TeMe 1 HUSA
° ara
n/n Tema ypoka U3yUYeHHUs
1 1. | Ilonsarue BekTOpa. PaBeHCTBO BEKTOPOB. 01.09.2023
5 2. BeKTOp Ha INIOCKOCTU U B MIPOCTPAHCTBC 02.09.2023
3 3. | CnoxeHue U BBIYUTAHHE BEKTOPOB 08.09.2023
4 4. | CnoxeHue U BIYUTAaHUE BEKTOPOB. 09.09.2023
5 5. | YMHOXX€EHHE BEKTOpa Ha YUCII0 15.09.2023
6 6. | YMHOXXeHHe BEKTOpa Ha YHCIIO0 16.09.2023
7. | Peuenue 3anay, cBSA3aHHBIX C IPUMEHEHHUEM IPABUI
; JEUCTBUI C BEKTOpaMu 22.09.2023
8. | KommianapHbie BEKTOPBI.
8 P P 23.09.2023
9. | Pa3noxeHue BeKTOpa IO TPEM HEKOMIUIAHAPHBIM
9 BekTopam. [IpaBuio napannenenunena 29.09.2023
10 10. | [IpaBuio mapasienenumnena. 30.09.2023
1 11. | PaznoxeHue BEKTOpa MO TPEM BEKTOpaM 06.10.2023
12. | Pemenue 3a1a4 no reme «BeKTOpbl B IPOCTPaHCTBE)
12 PHl B TPOCTP 07.10.2023
13 13. | Pemenue 3a1a4 «BeKkTophl B IPOCTPAHCTBEY 13.10.2023
14. | KontponpHast pabora mno Tteme "BekTopbl B
npocTpaHcTae” 14.10.2023
14.
15. | IIpsimoyronbHas cucrema KOOpJAUHAT B
POCTPaHCTBE. 20.10.2023
15.
16 16. | Koopaunatsl BeKkTOpa 21.10.2023
17. | Cs3p  Mexay  KOOpAMHATaMHU  BEKTOPOB U
17 KOOpAMHATAMU TOUYEK 27.10.2023
18. | [IpsimoyrombHast cucrema KOOpJAUHAT B
npoctpancTBe. Koopaunarsl BekTopa. I[Ipocreiimme 28.10.2023
18 3aJa4M B KOOpAUHATaxX
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19.

Yrois Mex1y BEKTOpaMHU

19. 10.11.2023
20.
VYron mexnay Bekropamu. CkamsipHoe npousBenenune  11.11.2023
BEKTOPOB
20.
’1 21. | BeraucieHue yrioB Mex 1y MPSIMBIME H IVIOCKOCTSAMH | 17 11.2023
22. | KoopauHaTHO-BEKTOPHBIII METOJ HpHU  PELIEHUU
9 reOMETPHYECKHX 3314 18.11.2023
23. | LenTtpanpHas M oceBas CUMMETpUs 3epKajibHas
’3 cummerpus. [TapaiuienbHblii nepeHoc 24.11.2023
24. | KoutponpHas pabota Ne2 nmo Tteme «Mertoxg
” KOODPJIMHAT B IPOCTPAHCTBEY 25.11.2023
1. | IlonsTue muimHapa
o5 P 01.12.2023
2. | Ilmomaap NOBEPXHOCTH LIMIIMH]PA
6. P P 02.12.2023
3. | Konyc
27 Y 08.12.2023
4. | Ilnomaas NOBEPXHOCTH KOHYCa
28, p y 09.12.2023
5. | YceueHHbIN KOHYC
29 Y 15.12.2023
6. | Cdepa u map: HeHTp, paAuycC, AUAMETP; IJIOLIAIb
30 MOBEPXHOCTHU Cepsl 16.12.2023
7. | Bzaumuoe pacrnonoxenue cdepbl U TIIOCKOCTH;
a1 KacaTelbHas MIOCKOCTh K cepe; IIomanb chepsl 22.12.2023
8. | U3obpaxenue chepsl, mapa Ha miockocTu. CedeHus
mapa 23.12.2023
32.
9. | Hunuaapuueckass  HMOBEPXHOCTh,  OOpasyrolue
WIMHAPUYECKOM MOBEPXHOCTH, OCb 99122023
33 IWIMHAPUYECKON MOBEPXHOCTU
10. | Uunauuap: ocHoBaHMA UM OOKOBas MOBEPXHOCTH,
obpasyromast ¥ OCb; IUIOMAAb OOKOBOH M TOIHOH 3012 2023
IOBEPXHOCTH o
34.
11. | U3o0paxenue mwIMHApa Ha IUIOCKOCTH. Pa3BépTka
mumHapa.  CedeHus mmHApa  (MUIOCKOCTHIO,
mapannenbHOM  mam  mepneHaukynspHoit  ocu | 13.01.2024
35 HUAJTUHIPA)
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12.

KoHnueckas moBepxHoCTh, 00pa3yromue KOHHIECKON
KOHUYECKOU

IMMOBCPXHOCTH, OCh )41 BCpHIMHA 19.01.2024
MOBEPXHOCTH
36.
13. | Konyc: ocHoBaHMe U BepiinHa, o0pa3yolas U OCh;
37 I0Ia/1b OOKOBOM M MOJTHON MOBEPXHOCTH 20.01.2024
14. | YceuéHHplli KOHYC: oOOpasylolue U  BBICOTA;
38 OCHOBaHUs U OOKOBasi IOBEPXHOCTh 26.01.2024
15. | U300paxenune KkoHyca Ha IUIOCKOCTH. Pa3BEéprka
KOHYyca. Ceuenus KOHyca (TI10CKOCTHIO,
mapaaienbHOM  OCHOBaHMIO, M miockocteio, 27.01.2024
39 MPOXOJIAIICH Yepe3 BepIINHY)
40 16. | KomOuHaIms Ten BpamieHuss 1 MHOTOIPAaHHUKOB 02.02.2024
17. | MHororpanHuk, OINKCAaHHBIA OKOJIO cdepsl; chepa,
a1 BIIMCAHHAsl B MHOTOTPAHHUK WUJIU B TEJIO BPAIICHUS 03.02.2024
1. | Iousarue o0 o6béme. OCHOBHBIE CBOMCTBA 00BEMOB
Ten 09.02.2024
42.
" 2. O0béM HMIMHIpa, KOHYCa 10.02.2024
a4 3. | O6Bem mapa u wiomank chepsl 16.02.2024
4. | IlomoGubie Tenma B mpocTpaHcTBe. COOTHOIIECHUS
MEKIy —IUIOMAJsAMH  IOBEPXHOCTEH, 00bEMaMH 17 92 2024
MOI0OHBIX Te
45,
5. | KontponbHas pabora nmo temam "Tena BpamieHus" u
"O0bemsl Te" 02.03.2024
46.
1. [ToBTOpenue, 0600IIEHNE U CUCTEMAaTH3aITUs 3HAHH.
OcHoBHble ~ urypsl, (akThl, TEOPeMBI Kypca ()3 93.2024
TUTAHUMETPHUH
47.
2. | [loBTOopenue, 06001IeHNE U cUCTeMaTH3allls 3HAHUH.
OcHoBuble ~ Gurypsl, (akTel, TEOPEeMBI Kypca (g 93.2024
TUTAHUMETPHH
48.
3. | [loBTOopenue, 0000IIEHNE U CHCTEMATHU3AIIHsI 3HAHHIA.
49 3amauyn MIaHUMETPUU U METO/IBI UX PEIICHUs 10.03.2024
4. | IloBropenue, 0000IIEHUE U CHCTEMAaTH3allHs 3HAaHU.
- 3aauyn MIaHUMETPUU U METO/IBI UX PEIIeHUs 16.03.2024
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5. [ToBTOpeHmEe, 0000IICHNE U CUCTEMATHU3AIIHS 3HAHUM.
OcHoBHble  (Qurypsl, ¢akThl, TEOpeMbl Kypca 17.03.2024
CTEpEeOMETPUU
51.
& 6. | UroroBas KoHTpoJIbHAs paboTa 23.03.2024
7. IToBTOpeHue, 0000IIEHNE U CHCTEMATH3AIIMS 3HAHUI
53 P 06.04.2024
- 8. | IloBTopenue, 0000IICHIE U CUCTEMATU3ALMS 3HAHUI | )7 04 2024
- 9. | HosropeHue, 06o0wweHHE 1 CHCTEMATH3AUNS 3HAHUE {3 94,2024
10. | IToBTOpeHUE
6. p 14.04.2024
- 11. | IloBTOpenue 20.04.2024
- 12. | IloBTOpeHwme 21.04.2024
13. | IToBTOpEHUE
e, p 27.04.2024
50 14. | IloBrOpenue 28.04.2024
61 15. | IloBTOpenue 04.05.2024
16. | IToBTOpeHue
62. p 05.05.2024
63 17. | IloBropenue 11.05.2024
64 18. | IToBTOpeHwme 12.05.2024
. 19. | IloBTOpenue 18.05.2024
66 20. | [ToBTOpeHue 19.05.2024
67 21. | [loBTOpeHue 25.05.2024
63 22. | I[loBTOpeHue 26.05.2024
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YYEBHO-METOIUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1. Teomerpusi, 10-11: Yueb.nns obmeobpaszoBar. yupexnaenuit/ JI.C. AranacsH, B.O.
Bbyrysos, C.b. Kanomues u np. — M.: I[Ipocsewienue, 2015 r.

2. Teomerpus, 7 — 9: Yueb.myst obmeoOpaszoBar. yupexaenuit/ JI.C. ArtanacsH, B.D.
Bbyry3os, C.b. KagomiieB u ap. — M.: Ilpocsemienue, 2013.

3. bBI. 3uB. [umaktudeckme Martepuansl 1o reomerpuu s 10-11 xmacca. —

M.IIpocsemenue, 2019.

METOAUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIS
MeTtoauueckue pekomenganuu ans yaurens. 10-11 knacesl (k yueonuky Atanacan JI. C. u

ap.). UzmarensctBo "lIpocBemenue”

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl MW PECYPCbl CETH
HUHTEPHET

https://lesson.edu.ru/

http://www.fipi.ru/

https://infourok.ru/

https://uchi.ru/

https://fg.resh.edu.ru/

http://school-collection.edu.ru/
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