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HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma ydebHOro kypca «l'eomerpusi» s 0Oydarommxcs
10kacca pazpaborana Ha ocHoBe DenepasbHOrO TOCYIapCTBEHHOIO
o0pa3oBaTelbHOIO CTaHAApTa cpeaHero oOmero oOpa3oBaHUsA, C YYETOM
COBPEMEHHBIX MHPOBBIX TpPEOOBAHUH, MPEABABISIEMBIX K MaTeMaTHYECKOMY
00pa30BaHUIO, U TPAAULMA POCCUICKOrO 0Opa3oBaHus. Peanuzauus mporpamMmmsl
o0ecIieynBaeT OBJIAJICHUE KIIFOYEBBIMU KOMIIETCHIIUSIMHU, COCTABJISIONIMMUA OCHOBY
JUISL  CaMOpa3BUTHS W HENPEPHIBHOTO  00pa3oBaHUs,  IEJIOCTHOCTh
OOIIEKyIbTYPHOTO, JUYHOCTHOTO W TI03HABATEIIBHOTO PAa3BUTHS JIMYHOCTH
00yyJarommxcs.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCT, ydeOHOTO Kypca TEOMETPHUH Ha YpPOBHE CPEIHEr0o OOIIero
oOpa3oBaHMsi OO0YCIOBIIEHA NPAKTHUYECKOH 3HAYMMOCTBIO METANpPEIMETHBIX |
NPEIMETHBIX PE3yJbTaTOB OOyYEHUS TEOMETPUH B HAMNPABICHUHM JIMYHOCTHOTO
pa3BUTHS OO0ydaromuxcs, (GopMHUpOBaHUS (YHKIMOHATHLHON MaTeMaTHIeCKOU
I'PaMOTHOCTH, U3YYCHHS JIPYTrUX YUCOHBIX AUCIUIUIMH. Pa3BuTHE y 00ydYarOmuXcs
NPaBHIBHBIX TPEJCTABICHUNA O CYIIHOCTH WM IPOUCXOXKICHHH T'€OMETPHUYECKHX
aOCTpaKIMii, COOTHOIICHHH PEATbHOTO WM HACATHHOI0, XapaKTepe OTPaKCHHUS
MaTeMaTHU4YECKOW HAyKOW SBICHUW M TNPOLECCOB PEATBHOIO MHPA, MECTE
TCOMETPUHU B CUCTEME HAYK M POJIM MaTEMAaTHYECKOTO MOJICTUPOBAHUS B HAYYHOM
NIO3HAHWH U B TIPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHHUIO HAYYHOT'O MHPOBO33PCHHSI
yUamuxcs, a TakKKe KadeCTB MBIIUICHUS, HEOOXOMUMBIX Jisi ajanTaldd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust sBISIETCS OMHMM W3 0a30BBIX TPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHusA, TaK Kak OO0ECHeYrMBaeT BO3MOKHOCTb HW3YYEHHUS Kak
JTUCITUTUIMH €CTECTBEHHO-HAYYHOW HAINPaBICHHOCTH, TaK M TYMAaHUTAPHOM.

Jlorndyeckoe MbIIuIeHUE, (GOPMHPYEMOE TPH HM3YYCHHH OO0YyYarOIIMMHUCS
MOHATUHWHBIX OCHOB T€OMETPHUU U TTOCTPOCHUH IIEMOYKH JIOTHYECKUX yYTBEPKICHUN
B XOJE pEHICHUS TeOMETPUYECKUX 3a/ad, YMEHUE BBIIBUTATh U OMPOBEPTaTh
TUTOTE3bl HETOCPEACTBEHHO HCIIOIB3YIOTCS MPU PEIICHUH 337a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHne OpUEHTHPOBATHCSI B MPOCTPAHCTBE UTPAET CYIICCTBEHHYIO POJIb BO
BCEX 00JIACTSX JACSATENbHOCTH 4YenmoBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU H
IPOCTPAHCTBE — HEOOXOIMMOE YCIOBHE €ro COIHAIBbHOTO ObITHs, (opma
OTPaXEHUSI OKPYKAIOIIETO MHPA, YCJIOBHE YCIICNTHOTO TO3HAHUS W aKTHBHOTO
npeoOpazoBaHusi  JeWcTBUTENbHOCTH.  OmnepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpazamMu OOBEIWHSAET pa3Hble BUABI yU4EOHOM U TPYIOBOM NESITETBLHOCTH,



SBIIICTCS. OJHMM W3 MPO(PECCHOHATHHO BaXKHBIX KA4eCTB, MOITOMY aKTyallbHa
3amaya (opmupoBaHUs y 00yYaroUUXcsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUJHOCTH OOpA3HOrO MBIIUJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJrOTOBKE K MPAKTHYECKOH AEATEIbHOCTH IO MHOTUM HampaBICHUSIM.

Lens ocBoeHust mporpammbl ydeObHoro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 00yueHuss — o00meoOpa3oBareTbHOE W OOILIEKYJIBTYPHOE pPa3BUTHE
oOyJarommxcst  4epe3  oOecriedeHHWEe  BO3MOKHOCTH  MPUOOpETEHUs |
UCTIOJIb30BAaHUSl  CUCTEMAaTHYECKHX T'E€OMETPUYSCKUX 3HAHWUM W JCHCTBUH,
CHenU(PUIHBIX T€OMETPUH, BOZMOKHOCTH YCTICITHOTO MPOAODKEHNs 00pa30oBaHMsI
0 CIIEIUATILHOCTSIM, HE CBS3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM YpOBHE TMpeAHA3HAYEHA s
O0YYarOIIMXCS CPETHEH IIKOJIBI, HE UCTBITHIBABIINX 3HAYNTEIBHBIX 3aTPYTHCHUH
Ha YpOBHE OCHOBHOro 001ero odpa3zoBanusa. Takum oOpa3om, oOydaroiuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MATEeMaTHUYECKUE YMEHHS, CBSI3aHHBIE
CO CcHenu(puKOil TeoOMETpUH U HEOOXOAUMBbIE M KU3HH B COBPEMEHHOM
oburectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HU3YyYUTh T'€OMETpHUIO Ooiee
rIIyOOKO, €Clid B JlaJbHEHIIEM BO3HUKHET HEOOXOJUMOCTh B T'€OMETPUYECKUX
3HAHUSIX B MPOPECCUOHATIBHON JESTEIBHOCTH.

JlocTikeHrne 1en OCBOEHHS NpPOrpaMMbl OOECIIEYMBAETCS PEUIEHUEM
COOTBETCTBYIOIIMX  3amad. [IpuopuTeTHBRIMH 3aJadyaMH  OCBOCHHUS  Kypca
«["'eomerpuny» Ha 6a30BOoM ypoBHE B 10—11 kiaccax sBIISIIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KAK YaCTH MHPOBOM

KYJIBTYPbI © OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIINM MHUPOM;

e (dopMupOBaHHME TPEICTABICHUS O MHOTOTPAaHHUKAX M Telax BpalleHUs
KaK O BaXXHEHIIMX MaTeMaTUYECKUX MOJEINSX, MO3BOJSIONUX OMHUCHIBATD
Y U3y4aTh pa3HbIC SIBICHUS OKPYKAIOIIETO MHUPA;

e (opMHpOBaHME YMEHHS pACIO3HABATh Ha 4YepTekKaxX, MOAEIAX U B
pearTbHOM MHUPE MHOTOTPAHHUKH U TElla BPAIICHUS;

e OBJAJCHUE METOJAMH DEIICHUS 3a/lay Ha MOCTPOCHHS Ha M300paKEHUAX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHHEe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOI'paHHHMKaX U TeJlaxX BPAaIlEHUsI U UX OCHOBHBIMH CBOICTBaMU;

e OBJQJCHHE  QITOPUTMAMH  pEIICHUS  OCHOBHBIX  THUIIOB  3ajay;
dbopMupoBaHne yMEHHUS TPOBOAUTH  HECIOXKHBIE  JIOKa3aTelIbHbIC
paccyXKJIeHusi B XOJAE pELICHUS CTEPEOMETPHUYECKMX 3aJad M 3aJad C
MIPAKTUYECKUM CO/ICPKAHUEM;

e pa3BUTHE  HWHTEUIEKTYallbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarmuxcs, IO3HABATEIHHOM  aKTUBHOCTH, HCCIEI0BATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS;



e (opmupoBanue (GyHKIMOHATBHON I'PaMOTHOCTH, pelieBaHTHOM
rE€OMETPUU: YMEHHE paclo3HaBaTh NPOSBICHUS TIE€OMETPHUUECKHUX
NOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallsIX M TPHU H3yYEHUU IPYTHX Y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (OpMYIMpOBaTh HUX Ha S3bIKE
reOMETPUHU U CO3[1aBaTh FEOMETPUUECKHE MOEIU, IPUMEHSITh OCBOSHHBIN
reOMETPUYECKUI anmapar g pelIeHUus MPaKTUKO-OPHUEHTUPOBAHHBIX
3a/1a4y, UHTEPIIPETUPOBATH U OLICHUBATH MOJIYYEHHbIEC PE3YJIbTATHI.

OTAnuuTenbHON OCOOCHHOCTBIO MPOTrpaMMBbl SIBIISIETCSl BKJIIOYEHUE B KypC
CTEpEOMETPUU B HayaJe €ro M3yuyeHus 3ajJay, pelaeMblX Ha YpOBHE
MHTYUTUBHOTO TIO3HAHMS, U ONpeleIEHHBIM 00pa3oM OpraHU30BaHHAs paboTa HaJ
HUMH, YTO CIOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO W MPOCTPAHCTBEHHOIO
MBILLUIEHUS, CTUMYJIMPYET NPOTEKaHWE MHTYUTHBHBIX MPOLIECCOB, MOTUBUPYET K
JaJIbHEHIIEMY U3YUEHUIO MIpeIMeETa.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
NPAaKTUYECKON JeATeNbHOCTH. Pa3BUTHE MPOCTPaHCTBEHHBIX MPEICTABICHUMN Yy
yyaluxcss B Kypce CTEpEOMETpUU MPOBOJUTCS 3a CUET pelleHHs] 3ajad Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX O0pa3oB W  3aJad Ha  ONEpUPOBAHUE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Co3naHue oOpaza HPOBOAUTCS C OMOPOMl Ha
HarjasiAHOCTh, @ OIEpUpPOBAHHME O0pa3oM — B YCIOBUSAX OTBJEYEHUS OT
HarJIJTHOCTH, MBICJIEHHOIO U3MEHEHHUS €r0 HCXOIHOIO COACPKAHUS.

OcHoBHBIE cozaepikaTenbHble TUHUA Kypca «l'eomerpun» B 10—-11 kmaccax:
«MHororpaHHukun», «IIpsiMmble U MIIOCKOCTH B MPOCTPAaHCTBE», «Tena BpaleHus»,
«BekTopsl 1 KOOpAMHATHI B MPOCTpaHCTBEY. DOPMUPOBAHKE JIOTHUECKUX YMEHUI
pacrpezenseTrcss He TOJbKO IO COJEp)KaTelIbHBbIM JIMHUSAM, HO M 1O TrojaaM
oOy4YeHHsI Ha YPOBHE CpeHero o01ero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yJbTaTam
OCBOEHHUSI paboueil mporpamMmbl, pacnpeldeNEéHHbIM 10 ToAaM O0y4yeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4UTOOBI OBJIAJICHHE TIE€OMETPUUYECKUMHU
HNOHSTHSIMU Y HaBBIKAMH OCYILECTBIISUIOCH MOCIEI0BATENIBHO U MOCTYNATENbHO, C
COOJIIOICHUEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBBbIE 3HAHUS BKJIIOYAJINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTABICHUN O0YyYaroIuXcs, paclupss M
yrayouiss e€, o0pa3ys MpoyHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpun orBoauTCs 2 Yaca B Hepenmo B 10 kiacce ,Bcero 3a
rog 68 4acos.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

I[IpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS  CTEpeOMETpUU. Touka, mpsiMas, IIOCKOCTb,
npocTpaHcTBO. [loHsITHE 00 aKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anMmHOe pacnonokeHue MpsSMBIX B TNPOCTPAHCTBE: IE€pECEKaroluecs,
napajulejbHble W CKpeluBaromuecs npsMele. [lapamienbHOCTh OPSAMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsSIMbIE B  IIPOCTPAHCTBE;
NAapaJUIEIbHOCTh TPEX MPSAMBIX; MAPAIIIENBHOCTh MPSAMOW M IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YroJd MEXAY TMpPSAMBIMH B MPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEN napajuleiabHble  IUIOCKOCTH; CBOWCTBA
napajyieNnbHbIX  TuiockocTel. [lpocreifiine mnpocTpaHCTBeHHBbIE (UTYpHI Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, napaiesenunen; NIoCTPOCHUE CEYEHUH.

[TepnieHAUKYISIPHOCTH MPSIMOM U TUIOCKOCTH: MEPIECHAUKYISIPHBIE NPSIMbIC B
IIPOCTPAHCTBE, IIPSMBIE MAPAJUICIIBHBIE W NEPIECHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK TMEPHEHAUKYISIPHOCTA TPSAMOM M IUIOCKOCTH, TEOpeMa O NpsiMOU
MEePIEHANKYIAPHON TIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YOl MEXAY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAHHBIA  yroj, JIMHEHHBIA YroJ JBYTPaHHOIO  yrJa.
[lepnieHAUKYIJISP U HAKJIOHHBIE: PACCTOSHUE OT TOYKHU JI0 IUIOCKOCTHU, PACCTOSHUE
OT  TpsIMOM 7O  IUIOCKOCTH,  TPOEKIHs  (GUrypsl Ha  IUIOCKOCTb.
[lepneHaUKyISIPHOCTh  IJIOCKOCTEM: MNPU3HAK  MEPHEHAUKYJIIPHOCTH  JIBYX
IockocTer. Teopema 0 TpEX NEPIEHAUKYIAPAX.

MHororpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrOrpaHHukKa. [Ilprusma: nN-yroyibHas
npu3Ma; TpaHd U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAs MPU3MBbI; OOKOBas U
IIOJTHAs ITIOBEPXHOCTh IIPU3MBL. [Tapaiutenenunen, IIPSIMOYT OJIbHBIN
napajuleJIenane] U ero cpoucrsa. llupammpa: n-yronmpHas nupamuaa, TPaHH U
OCHOBaHUE MUPaMUIbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yceu€éHHasg MNHpaMHIa. OJIEMEHTbl NOpu3Mbl W nupamMunbl. lIpaBusibHbIe
MHOTOTPAHHUKHU: MOHATHE MPAaBWIBHOIO MHOTOTPAHHUKA; ITPABUIIbHAS IIPU3Ma U
MpaBWIbHAs THPAMUIA; NpPABWIbHASA TPEYrOjdbHAS MNHUPAMUJA W MPABUIbHBIN
TeTpadip; KyO0. IlpencraBieHne o mpaBWIBHBIX MHOTIOTPAHHHUKAX: OKTa’dp,
nonexkasap v ukocasap. CeueHust Npu3Mbl U TUPAMU/IBI.

CummMmerpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSAMOM,
IUVIOCKOCTH.  OJJEMEHTBl CUMMETPHUM B  IIHPAMHJAX, NapaJUIeICIuIenax,
MPaBWIbHBIX MHOTOTPAHHUKAX.



BblunciieHne 3€eMEHTOB MHOTOTpaHHUKOB: pEOpa, JMaroHanu, YIJIbL
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIAIb OCHOBaHW, TeopeMa O OOKOBOW TOBEPXHOCTH TIPSIMOM MPU3MBI.
[Inomanes OOKOBOM MMOBEPXHOCTH U IOBEPXHOCTU NPABWIBHOW NUPAMUIBI,
TeopemMa O IUlomAad yceu€HHoW mnupamuibl. [lonstue o0 o0BéMe. OO0BEM
NUPaMU/JIbl, TPU3MBL.

[TonoOupie Tema B mpoctpaHcTBe. (COOTHONIICHHS MEXKIY IUIOMIAISIMU
NOBEPXHOCTEHN, 00bEMaMu OJIOOHBIX TEIL.

ININIAHUPYEMBIE PE3YJIBbTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pE3YyJbTAaThl OCBOEHUS MPOrpaMMbl y4eOHOro MpeaMera
«MaremaTukay XapakTepU3yrOTCs:

I'paxxpanckoe BocnuTaHue:

c(hopMHUPOBAHHOCTHIO IPaKTAHCKON MO3UIIMK 00YyYaIOMIerocss Kak aKTUBHOT'O
U OTBETCTBCHHOI'0 WICHA POCCHMCKOro OOIIecTBa, IPEJACTABICHHEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD, SIBICHUH,
npoleayp TpaxkaaHCKOro obimiecTBa (BBIOOPBI, OMPOCHI U Tp.), YMEHHEM
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIUSMUA 1 HA3HAYECHUEM.

IlaTpuoTrnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpaKJaHCKOM UJICHTUYHOCTH, YBOKCHHS K
MPOIIJIOMY U HACTOSIIEMY POCCUIICKONW MaTEMaTHKH, [IEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUHUCKON MaTeMaTUYECKOM IIKOJbI,
K HCMOJB30BAHUIO ITUX JIOCTIDKCHHM B JPYrUX HayKax, TEXHOJIOTHAX, cdhepax
SKOHOMMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

OCO3HAaHUEM JTYXOBHBIX LIEHHOCTEN POCCUKCKOTO HapOJa;
c(hOPMUPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHUS, OSTHUYECKOTO  IOBEACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JTOCTHUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOr0; OCO3HAHHEM JIMYHOTO BKJIA/Ia B IOCTPOEHUE YCTOMYMBOIO OyAYIIETO.

IcTeTHYECKOE BOCIIMTAHHUE:

ACTETUYECKUM OTHOUICHHUEM K MHUPY, BKIIOUAsl ICTETHUKY MAaTE€MaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ad, pELICHUI, pacCyXICHUH;
BOCIIPUUMYHBOCTHIO K MATEMAaTHUECKUM ACTIEKTaM Pa3IMYHBIX BUJIOB UCKYCCTBA.

du3nyeckoe BOCIUTAHMUE:

c(hOpMUPOBAHHOCTBIO YMEHHUS TIPUMEHATh MaTeMaTUYECKHWE 3HAHHUS B
HMHTEpecax 370pOBOro U 06e30macHOro odpasa KU3HH, OTBETCTBEHHOI'O OTHOIIICHUS



K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHME, COATAHCUPOBAHHBIM PEXUM 3aHSATUN U

OTJIbIXa, peryisipHasi busnueckas aKTUBHOCTB); bu3nYecKoro
COBEPIICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN
NEeSATENbHOCTHIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMs; UHTEPECOM K
pa3auuHbiM  chepamM  MpoecCHOHANBHON  IEATENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW WU €€ TMPWIOKEHUSIMH, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymiedt mnpodeccud W pealn30BbIBaTh COOCTBEHHBIC J>KU3HCHHBIC IIJIaHBI;
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K  MaTeMaTUYecKOMY OOpa3oBaHMIO U
caM000pa30BaHUIO Ha NPOTSHKEHUM BCEW JKU3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHIO B PELICHUH MPAKTUIECKUX 3a/1a4 MaTeMaTHIeCKON HAPaBIECHHOCTH.

JKO0JIOTHYECKOe BOCITUTAHUE:

c(OPMUPOBAHHOCTHIO DIKOJOTHYECKONH KYyJIbTYphl, IMOHUMAHUEM BIUSHUS
COLIMATbHO-?)KOHOMUYECKUX MPOIIECCOB HAa COCTOSHHUE MPUPOAHON U COLUAIBHOMN
Cpelbl, OCO3HaHMEM TJO00ATbHOTO XapakTepa dSKOJOTHUYECKHX MpoOieM;
OpUEHTaIMel Ha MPUMEHEHHE MaTeMAaTHYeCKUX 3HAHWW IUIA pElIeHUs 3a7ad B
o0lacTh OKpyXXawlled cpeabl, IJIaHUPOBAaHUS IOCTYNKOB M OLEHKH HX
BO3MOJKHBIX MTOCTIEACTBHM JIsI OKPY>KAIOIIEH Cpebl.

LleHHOCTH HAYYHOT0 MO3HAHUS:

c(hOPMUPOBAHHOCTHIO MHPOBO33PEHHUsS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKM W  OOIIECTBEHHOW MPaKTUKH, TOHUMaHUEM
MaTeMaTUYECKOM HayKH Kak c(epbl 4YelIOBEYECKOW eATETbHOCTH, JTaloB €&
pa3BUTHS W 3HAYMMOCTH ISl Pa3BUTHs LMBHUIU3AIMU; OBJIAJICHHEM S3BIKOM
MaTeMAaTUKH M MAaTeMaTHYeCKOW KYJIbTYpOW KaK CpPEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYIO M HCCIENOBATENbCKYIO AESITEIbHOCTD
WHAVBUIYaTLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yiabTaThl OCBOCHHUS MPOrpaMMbl yu4eOHOIo MpeaMera
«MaTtemaTuka» XapaKTEepU3yIOTCs OBJIaJCHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCLUCMBUAMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oelicmsusiMuU, YHUBEPCANbHbIMU Pe2YISAMUBHBIMU OCUCTNEUIMU.

1) VHueepcanvhvie  no3naeamenvbHvle  Oelicmaus, obecneyusarom
Gdopmuposarue 6a308blX KOSHUMUBHBIX NPOYECco8 obyuarwuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYJcarwe2o0  Mupa,  NpUMeHeHUe  JI02UYECKUX,
UCCe008amenbCKux onepayull, ymeHuti pabomams ¢ ungopmayueti).

ba3oBble JJornueckue JaeicTBUA:



BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU MATEMaTHYECKUX
OOBEKTOB, IMOHATHM, OTHOLIEHUM MEXAYy HOHITUIMH; (POPMYJIUPOBATH
ONpPEACIICHUs]  IOHATUM; YCTAHABIMBATh CYIIECTBEHHBIH IMPHU3HAK
KJ1accu(UKauy, OCHOBaHUA i1 OOOOIIEHHS M CPaBHEHUS, KPUTEPHUH
MIPOBOJIMMOI0 aHAIMU3A;

BOCIIpUHUMATh, (POpPMYIUpOBaTH M  NpeoOpa3oBbIBATH  CYKICHUS:
yTBEpAUTENbHbIE U OTpPULIATENIbHBIC, €IMHUYHBbIC, YacCTHbIE U OOIIHE;
YCIIOBHBIE;

BBISIBIISITh ~ MaT€MaTHYeCKHEe  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
OpOTUBOpEUMsT B (akTax, JaHHBIX, HAOJIOJEHUSX U YTBEPKACHUSX;
npenjaraTb ~ KpUTEpPUM I BBIABJICHHS  3aKOHOMEPHOCTEH  H
IIPOTHUBOPEUNL;

JIeNaTh BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
VMHAYKTUBHBIX YMO3aK/IFOUEHHM, YMO3AKIFOUEHH 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOATEIIbHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKJIECHUN (IIPSAMBIE U OT IPOTHUBHOIO), BHICTPAaUBaTh apryMEHTALIHIO,
IPUBOAUTh NPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXXJ€HUS U BBIBOJIBI;

BBIOMpATh C€roco0 pelieHus y4yeOHOW 3aaauyd (CpaBHUBATh HECKOJBKO
BAPUAHTOB pEIICHUs, BBIOUpaTh HaubOoJIee NOAXOAAIUNA C Y4E€TOM
CaMOCTOSITEIIbHO BBIJCIIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/bCKue J1eiCcTBUA:

UCIOJIb30BaTh BOMPOCHI KAK HCCIIEIOBATENbCKUA MHCTPYMEHT MO3HAHUS,
bopMynMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpOOIEMY,
yCTaHaBJIMBaTh MCKOMOE W  JaHHoe, (opMHUpOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3HIINIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITEIILHO CIUTAHUPOBAHHBIN 9KCIIEPUMEHT,
UCCJIEIOBAaHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
o0BbeKTa, SBJIECHUS, TMpOIEcca, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BbEKTaMH, SABJICHUSIMU, MPOLIECCAMU;

CaMOCTOSITEIBHO (POPMYITUPOBATH 00OOIIEHHS U BBIBOJIBI IO PE3yJibTaTam
MPOBEIEHHOI0 HAOJIOJEHUS, UCCIIEIOBAHMS, OLIEHUBATH JIOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIICHHIA;

IIPOrHO3UPOBATh BO3MOYKHOE pAa3BUTHE MPOLECCA, A TAKKE BBIIBUTIATh
MPEATNOIO0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ unpopmanmei:

BBISBILITh JIeUITUTHI MH(DOpPMAIMK, JAaHHBIX, HEOOXOJAMMBIX IS OTBETa
Ha BOIPOC U JJIs PEIICHUS 3a]a4H;



2)

BbIOMpaTh  MHGOPMAIMIO W3  HMCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHaAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(POPMALIUIO
pa3IMYHBIX BUAOB U (OPM MPE/ICTABICHHUS,
CTPYKTYpPHPOBaTh MH(OpPMALMIO, IPEACTABIATH €€ B pa3IMYHbIX (hopmax,
WUTIOCTPUPOBATh TpaduyecKy;
OLICHUBATh HaJAEKHOCTh uH(bopMaluu o CaMOCTOATEIIBHO
c(OpMYyITUPOBAHHBIM KPUTEPHSIM.

Yuueepcanvnuvie  KommynHuxkamuenwvlie Oeilicmsus,  obecneuusarom

chopMuUpoBaHHOCMb COYUATILHBIX HABLIKO8 00)YAIOUJUXCHL.
Oo0menue:

BOCIIPHHUMATh ¥  (OPMYIHpPOBaTH CYXKIEHHUS B COOTBETCTBHU C
YCIIOBUSIMU U LIEJIIMH OOILIEHHMSI; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3pPEHHUS B YCTHBIX M MHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHUS IO
XOJly pELICHUS 3a/1a4l, KOMMEHTHUPOBATh MMOJYy4YEHHBIN pE3yJbTar;

B X0JIe 00CY>KIEHHs 3a7aBaTh BOMPOCHI 0 CYIIECTBY 00CY>KIaeMON TEMBI,
npoOJIeMbl, perIaeMoi 3aJ1a4u, BbICKa3bIBaTh UEH, HAIICJICHHbIE HA MTOUCK
pPELIEHUs; COIMOCTABJISITh CBOU CYXIEHHUS C CYXKICHUSMH JIPYIUX
YYaCTHUKOB JHAJIOra, OOHApYXUBATh Pa3IMuMe U CXOJCTBO TMO3UIIUI; B
KOPPEKTHOU popme (HopMyIMpOBaTh Pa3HOIIACHS, CBOU BO3PAXKEHUS;
NPENCTaBIATh  pE3yJabTaThl  pElIeHUs  3a7auyd,  SKCIEpUMEHTA,
UCCJIEIOBaHUs,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIIJICHUS C YUETOM 3aJ1a4 MPE3CHTAIIMN 1 OCOOCHHOCTEN ayTUTOPHH.

CoTpyaHu4ecTBo:

3)

MOHMMaTh W WCIIOJNIB30BaTh  INPEUMYIIECTBA  KOMAHAHOW M
WHIUBUIYAIbHON paOOThI P pElIeHUH YIeOHBIX 3a7a9; MPUHUMAThH IIeTh
COBMECTHOM JICSITEIBHOCTH, IJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacripeeNaTh BUABI PabOT, JOrOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3yibTaT padoThl; 00001IaTh MHEHHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX (hopMax paboThl (00CYyKaeHUs, OOMEH MHEHU,
«MO3TOBBIE IITYPMBD» M WHBIE); BBIIOJHATh CBOK YacTh palbOTHl U
KOOpJIWHUPOBATh CBOW JEUCTBHS C JPYTUMH YJIe€HAMHA KOMAaH/IbI,
OIIEHUBATh KadyeCTBO CBOETO BKJaJa B OOMIMN MPOIYKT MO KPHUTEPHUSIM,
copMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanonuvie  pezynamuenvie  Oelicmeus, obecneuusaiom

G opmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranusanus:

COCTaBIIATH IUJIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 perieHus
C y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,



apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C Y4ETOM HOBOM
uH(pOpMaITIH.

CaMOKOHTPOJIb:

e BIIQJICTh HAaBBIKAMU TO3HABATENILHOM pe(JeKCMU Kak OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CHOCOOAMU  CaMONPOBEPKH, CaMOKOHTPOJS Ipoliecca H
pe3yJibTara peleHnusl MaTeEMaTHYEeCKOM 3a/1auu;

e TPEABHUAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPU PELICHUU
3a7a4d, BHOCHUTb KOPPEKTHBBI B JICATEIBHOCTH HA OCHOBE HOBBIX
O00CTOSITENbCTB, JaHHBIX, HAMJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBATb COOTBETCTBHE pe3yJibTaTa I€IM M YCIOBUSIM, OOBSICHSTH
MPUYUHBI JOCTHXKEHUSI WIM HEAOCTHKEHUS PE3yJIbTATOB JIESITEIBbHOCTH,
HaXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBath MOHATUAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEACTBUS M3 HUX MpPU PEUICHUH
reOMEeTPUYECKUX 3a]au.

OnepupoBaTh NOHATHIMU: APAILIEIBHOCTD U MEPIEHAUKYISIPHOCTD MPSIMBIX
U IUIOCKOCTEN.

KnaccuduimipoBate B3aMMHOE pPACHOJIOKEHHE MPSIMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHAMM: JBYIPaHHBIA Yroj, TpaHW ABYTPAHHOIO Yrija,
pedpo ABYTrpaHHOro yrjia; JUHEHHBIM Yrojl ABYTPAHHOrO yrja; IpalycHas Mepa
JBYTPAHHOTO yTJa.

OneprpoBaTh NOHATHUAMU: MHOTOTPAHHMK, BBINYKJIBI W HEBBITYKIbIN
MHOIOT'PaHHHUK, 3JIEMEHTHI MHOIOTPAaHHUKA, IPABUJIbHBIN MHOTOTPaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHMKOB (IMMpaMUJa; NpHU3Ma,
OpSMOYTOJIbHBIN Mapaienenumnes, Kyo).

KnaccupunmpoBaTb ~ MHOrOrpaHHUKH,  BbIOMpass ~ OCHOBaHUS UL
KJacCUPUKAMN (BBITYKJIbIE W HEBBIMYKJIble MHOTOIPDAHHUKHU; IPaBUIbHbBIE
MHOTOT'PaHHUKH; IPSIMbIE U HAKJIOHHBIE MPU3MBbI, TAPAJIJICIICTIUIIEIbI ).

OneprpoBaTh NOHATUSMU: CEKYLIas INIOCKOCTh, CEYEHNE MHOIOTPAHHUKOB.

OOBSICHATH MPUHLIUIIBI IOCTPOSHUS CEYEHU, UCIIONIb3Ysl METO/]I CIIEOB.

Crpoutrh ce4eHUsT MHOTOIPAaHHHKOB METOJAOM  CJIEAOB, BBIIIOJHSTH
(BBIHOCHBIE) IUIOCKHE YEPTEKH M3 PUCYHKOB NPOCTHIX OOBEMHBIX (DUTyp: BUA
CBepXy, COOKY, CHU3Y.



Pemiats 3a1aun Ha HaXO0XKJAECHUE T€OMETPUUECKUX BEJIMYMH MO 00pasiaM Win
aNropuTMaM, NPHUMEHSS HW3BECTHBIC AHAIMTUYECKHE METOAbl NPH PEIICHUU
CTaHJAPTHBIX MAaTEMaTUUYECKUX 3aJa4 HA BBIYMCIICHUE PACCTOSIHUNM MEXKIY ABYMS
TOYKAMH, OT TOYKH JO TMPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS NPSIMBIMH.

Pemate 3a1aun Ha HAXOXKAEHUE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iaM Wiu
aNropuTMaM, IPUMEHSA W3BECTHBIE AHAJIUTUYECKUE METOABl NPU PELICHUU
CTaHJAPTHBIX MATEMATHUYECKUX 3aJad Ha BBIYMCICHUE YIJOB  MEKIY
CKPCIIMBAIOIIUMUCA TMPAMBIMHA, MEXKIY MPsIMOA U  IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Boraucisate 00bEMBI U TUTOMIAAN MTOBEPXHOCTEH MHOTOTPaHHUKOB (TIpH3Ma,
nupamyjia) ¢ TpUMEHEHHEeM (OopMys; BBIYUCIATH COOTHOIICHUS MEXKIY
IUIONIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMu TOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHUAMHU: CHUMMETpPUS B MPOCTPAHCTBE; LIEHTP, OChb U
TUIOCKOCTh CHMMETPHU; IIEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

N3BnekaTh, npeoOpa3oBbHIBATH U HWHTEPIPETUPOBATH HHMPOpPMAIMIO O
POCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO HA YepTEeXax U
PUCYHKaX.

[IpumensTy reomerpuueckue (akThl ISl PEUICHUS CTEPEOMETPUUYECKUX
3a71a4, MPEANOJararolMx HECKOJIBKO IIaroB PEIICHUs], €CJIM YCIOBHUS IPUMEHEHUS
3a/1aHbl B SIBHOU (opMe.

[IpumenaTs mnpocTedmMe OPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUU CTEPEOMETPUUYECKHUX 3a7a4.

[IpuBoAMTE NpUMEPHl MATEMAaTHYECKHUX 3aKOHOMEPHOCTEW B MPUPOJIE U
YKU3HH, pACTIO3HABATH IIPOSIBJICHNUE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[IpumeHATh MOMy4YEHHbIE 3HAHUS HAa IPAKTHUKE: AHAJIU3UPOBATH PEAJIbHBIC
CUTyallud W TPUMEHATh W3YYECHHBIE IIOHATUS B MPOILECCE IMOHUCKA PELICHUS
MaTreMaTu4ecku CcGOpMYyJIUPOBAHHOM MPOOJIEMBbI, MOJEIUPOBATh peajbHbIC
CUTyalldd Ha S3bIKE TE€OMETPUHU, MCCIEAOBaTh IMOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T€OMETPUICCKUX TIOHIATHI B TEOPEM, anmapara aareOpsl; peraTh
MPAKTUYECKUE 3a]]a4H, CB3aHHbBIEC C HAXOXKIEHUEM IT'€OMETPUUECKUX BETUYMH.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NporpaMMbl Bcero Konrporbiibie | IpakTireckire o0pa3oBaTesibHbIE
padoThbI padoTsbI pecypenI
1 BBenenue B ctepeoMeTpuio 10
) [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE. 12 1
[MTapannenbHOCTB MPSIMBIX U TFIOCKOCTEH
3 HepneHz[miyns[pHocn) NPSMBIX 1 12
IUIOCKOCTEH
4 VYTi1el MEXAY IPSAMBIMHU U IIJIOCKOCTSMU 10 1
5 MHororpaHHUKH 11 1
6 OOBEMBI MHOTOTPaHHHUKOB 9 1
7 IloBTOpEHME: CeUeHUs], pACCTOSTHUS U YTJIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

Bcero

KonTpoabusbie
padoTbI

IIpakTH4eckune
padoThbI

Jara
U3yuyeHus

JIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

OCHOBHBIE TIOHATHUSI CTEPEOMETPUHN: TOUKA,
npsiMas, MI0CKOCTb, POCTPAHCTBO.
[TpaBuna n3o0pakeHHus Ha PUCYHKAX:
M300paKeHusl IIIOCKOCTEH, MapalieIbHbBIX
psIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

06.09.2023

but6mmoreka [IOK

TlonsTus: MEepeCCKaromuecsd rmiI0CKOCTHU,
MNepeceKarommecs npsamMas U rmiI0CKOCTb

07.09.2023

Iloasarus: MNEpeCCKarOmureCs MI0CKOCTH,
MEpCCCKArOIMECs MpsaMas U IMIOCKOCTb

13.09.2023

3HaKOMCTBO ¢ MHOI'OT' PAaHHUKaAMU,
H306pa>1<eHHe MHOI'OI'PAHHHUKOB Ha
PUCYHKAX, Ha IPOCKINOHHBIX YCPTCIKAX

14.09.2023

HauanbpHble cBeieHUs 0 KyOe U mupamu/ie,
uX pa3BEépTku U Moaenu. CeueHust
MHOT'OI'PDAaHHUKOB

20.09.2023

HauanpHble cBeieHUs 0 KyOe U mupamu/e,
ux pa3BEépTku U Mojenu. CeueHust
MHOTOIPaHHUKOB

21.09.2023

TToHsiTHE 00 aKCHOMATUYECKOM
MOCTPOCHUHU CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HUX

27.09.2023




[Tonarue 00 akcHOMaTHYECKOM
MIOCTPOEHNUHN CTEPEOMETPHUN: AKCUOMBI
CTEPEOMETPUH U CJICACTBUS U3 HUX

28.09.2023

[TousaTHe 00 aKCHOMAaTHYECKOM
MMOCTPOCHHUHN CTCPCOMCTPUHN: AKCUOMBI
CTEPCOMETPUH U CIICACTBUA U3 HUX

04.10.2023

10

[MoasaTre 06 aKCMOMATUYECKOM
MOCTPOEHUHU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPUH U CIIEACTBUS U3 HUX

05.10.2023

11

B3aumnoe pacnonoxeHue npsiMbix B
IIPOCTPAHCTBE: NIEpeceKaroIecs,
napaJulesIbHbIE U CKPEIIUBAIOIINECS
psIMbIE

11.10.2023

12

[lapannensHOCTh NPAMBIX U TNIOCKOCTEN B
IIPOCTPAHCTBE: MapajlIeIbHbIE NPSIMbIE B
IIPOCTPAHCTBE; MAPAJUIEIIBHOCTD TPEX
MPSIMBIX

12.10.2023

13

[TapannensHOCTh MPSIMBIX U MJIOCKOCTEH B
npoctpanctie: [lapamienbHOCTh IPSIMON U
IUIOCKOCTH

18.10.2023

14

Vs c COHaINpaBJICHHBIMU CTOPOHAMHA

19.10.2023

15

Yroi Mexay NpsAMBIMU B IIPOCTPAHCTBE

25.10.2023

16

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

26.10.2023

17

[TapaniaenbHOCTh MIIOCKOCTEIH:
napajuieJbHbIe TUIOCKOCTH

08.11.2023




18

CBoiicTBa napaJiICJIbHBIX IIOCKOCTEN

09.11.2023
[Ipocreiimme npocTpaHCTBEHHbBIE (GUTYPBI
19 Ha IJIOCKOCTHU: TeTPadap, KyoO, 15.11.2023
napasuieNienumne/
20 ITocTpoenue ceuennit 16.11.2023
21 [Toctpoenue ceuenunit 99 11.2023
KontponbHas padota o teme "[Ipsimbie u
22 IUIOCKOCTH B IIPOCTPAHCTBE.
HapannenLHocI;L HII))HMLIX ¥ IUIOCKOCTEH" 23.11.2023
[leprieHAMKYASIPHOCTD NPAMOUN U
23 MJIOCKOCTH: TIEPIICHIUKYJISIPHBIC TPSMbBIC B 99.11.2023 bubnuorexa [JOK
POCTPAHCTBE
24 IIpsimble nmapaiienbHble U
NEPIEeHIUKYISIPHBIC K MIIOCKOCTH 30.11.2023
o5 [Ipsmble napasienbHble U
MePHEHANKYISIPHBIE K TUIOCKOCTH 06.12.2023
26 IIpu3HaK nepreHIuKyIIPHOCTU IPAMOU U
IJIOCKOCTH 07.12.2023
97 [Tpu3Hak nepneHauKyIIpHOCTH MPAMOM U
TUTOCKOCTH 13.12.2023
28 Teopema o psiMOi IEPIIEHAUKYIISIPHOU
MJIOCKOCTH 14.12.2023
29 TeopeMa o npsiMOii MepHeHANKYISIPHON
TUTOCKOCTH 20.12.2023
30 Teopema o psSMOI EPIICHAUKYIISIPHON




IIJIOCKOCTH

21.12.2023

31

IlepnieHAMKYISIp U HAKJIIOHHBIE:
paccTosiHue OT TOYKH 0 IJIOCKOCTH,
paccTosiHue OT NPSIMOM 10 MJIOCKOCTH

27.12.2023

32

[leprieHqUKYNISAp U HAKIOHHBIE:
paccTOsIHME OT TOUKH JI0 IJIOCKOCTH,
pPaccTOsIHUE OT MPSIMOMN J0 IIIOCKOCTH

28.12.2023

33

[lepneHuKynsIp U HAKIOHHBIE:
paccTostHue OT TOYKH JI0 TNIOCKOCTH,
paccTosiHUE OT MPSIMOM /10 IIIOCKOCTH

10.01.2024

34

IlepnieHAMKYISIp U HAKJIOHHBIE:
paccTosiHue OT TOYKH J0 IJIOCKOCTH,
paccTosiHue OT NMPSAMOM A0 MIOCKOCTH

11.01.2024

35

VYTIIBl B IPOCTPAHCTBE: YTOJI MEXKIY
MIPSIMOM M TNIOCKOCTBIO

17.01.2024

36

JIByrpaHHBIN yroJl, TMHEHHBIA yIrOj
JBYTPaHHOI'O yrja

18.01.2024

37

JByrpaHHbIN yTOJ, JUMHEHHBIA YOI
JIBYTPAHHOTO yTJia

24.01.2024

38

IlepnieHAKYJISIPHOCTD IIIIOCKOCTEM:
IIPU3HAK NEPIIECHIUKYIIAPHOCTH IBYX
IJIOCKOCTEMN

25.01.2024

39

[leprieHANKYASIPHOCTD MIIOCKOCTEH:
NPU3HAK HEPIEHIUKYIAPHOCTU IBYX
IJIOCKOCTEMN

31.01.2024

40

[leprieHANKYASIPHOCTD MIIOCKOCTEIH:
MPU3HAK NEPHEHIUKYISIPHOCTH JBYX
IJIOCKOCTEN

01.02.2024




41

Teopema o TpEX meprneHANKYIIpax

07.02.2024

42

Teopema o TpEX MepnEeHANKYIIAPAX

08.02.2024

43

Teopema o TpEX MepHEeHAUKYIIAPAX

14.02.2024

44

Konrponbnas pabora o Temam
"IlepneHAUKYJIAPHOCTD NPSIMBIX U
="

iockocTeil" u "YTiabl MeXy NPSIMbIMU U
IUIOCKOCTIMHA"

15.02.2024

45

46

47

Ilonsarue MHOIr'OrpaHHuKka, OCHOBHBLIC
9JICMCHTBI MHOT'OI'paHHUKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOTOT'PAHHUKH, pa3BépTKa
MHOTI'OI'paHHUKa

IIpu3ma: N-yronpHas npu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIPSIMasi U HaKJIIOHHAs
IpU3Mbl; OOKOBas U MOJIHAsE TOBEPXHOCTh
IIPU3MBI

[Tapannenenumnen, MpsMOYTOJIbHBIN
napaJulesIenuIes] U ero CBolcTBa

21.02.2024

22.02.2024

28.02.2024

but6mmoreka [IOK

48

[TupaMuja: N-yrospbHas nupamuia, TpaHu
Y OCHOBaHUE MHUpaMUbl; O0KOBas U
IIOJIHASI IOBEPXHOCTh MUPAMMU/IBI;
IIpaBUJIbHAS U YCEUEHHAS TUPAMUAA

29.02.2024

49

[IpaBunbHBIE MHOTOTPAHHUKU: TTIOHSITHE
MPaBUJILHOTO MHOTOT'PAHHUKA;
MpaBUJIbHAS IPU3Ma U MIPaBUIIbHAS
NUpaMKJIa; TPaBUIIbHAS TPEYroJbHas

06.03.2024




NUpaMuJia U NPaBUIIBHBIN TETpasrap; KyO

50

IIpencraBneHue o NpaBUIBHBIX
MHOIOIpaHHHMKAX: OKTa’p, JOJAEKa’Ip U
UKOCAdP.

07.03.2024

51

CummeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIHO TOYKH, MPSIMOMN, TUIOCKOCTH.
DneMeHTbl CHMMETPUH B TUpaMuax,
napajulesIienuIne1ax, NpaBUIbHbBIX
MHOTOIpaHHUKAaX

13.03.2024

52

Berauciienue 31eMEeHTOB MHOTOTPAaHHHKOB:
pé0pa, TuaroHau, yribl

14.03.2024

53

[Tnomaas 60KOBOM MOBEPXHOCTH U MOJIHOM
MIOBEPXHOCTHU IIPSAMOM MPU3MBI, IIJIOIIA b
OCHOBaHMH, TeopemMa 0 OOKOBOM
MTOBEPXHOCTHU NPSIMOM MPU3MBI

20.03.2024

54

[Tnomaapr 60KOBOI MOBEPXHOCTH U
NIOBEPXHOCTH MPABUIBHON MTUPAMUJIBL,
TeopeMa O IUIONa 1 OOKOBOM
HOBEPXHOCTH YCEUEHHON MMUPAMHUIBI

21.03.2024

55

KonTtponsHast paboTa 1o teme
"MHororpaHHuku"

03.04.2024

56

TTousitue 00 00BEME

04.04.2024

bu6mnoreka LIOK

57

O0BEM TUpaMUIBI

10.04.2024

58

O0bEM nupamubl

11.04.2024

59

O06bEM nupamuIbI




17.04.2024

60 O0BEM TUpaMUIbI 1 18.04.2024
61 O0BEM pu3MBI 1 94.04.2024
62 O0BEM TPU3MBI 1 95 04.2024
N 1
63 O0BEM pU3MBI 02.05.2024
64 KontponbHas pa6ota mo teme "OO0bEMBI 1
MHOTOIpaHHUKOB" 08.05.2024
[ToBTOpenue, 006001IeHNE CUCTeMAaTH3aIIHs
65 3HaHui. [locTpoeHne cedeHuii B 1 15.05.2024 bubmuoreka [JOK
MHOTOTpaHHHUKE
[ToBTOpeHue, 00001IeHNnEe CUCTEMAaTU3ALINS
3HaHMU. BeruncieHue pacCTOSHUN: MEXY
66 JIBYMsI TOUKaMH, OT TOYKH 10 TIPSIMOH, OT 1 16.05.2024
TOYKH JI0 MJIOCKOCTH, MEXKTY
CKPEIIMBAIOIIMMHUCS MTPSIMBIMH
67 Hrorosasi koHTpOIbHAsS paboTa 1 99 05.2024
[ToBTOpEeHmE, 0600IIEHNE CUCTEMATH3AITUS
3HaHUW. BeIUKCIIEHUE YTII0B: MEXIY
1
68 CermI:IBa}omHMHcs[ NPSIMBIMH, MEXITY 93.05.2024
MPSIMOY U TNIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTJII0B MEXKAY TUIOCKOCTSIMU
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Maremartuka:. I'eomerpus, 10-11 kmaccel/ Atanacss JI.C., byryzos B.®.,
Kanomies C.b. u apyrue, AkmuonepHoe oo1miectBo «M3mareascTBo

«IIpocseuieHue»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
Caaksin, C. M. U3yuenue reomerpuu B 10-11 kimaccax. Meroauueckue

pexkoMmenaanuu : kaura ais yautens / C. M. CaaksiH, B. @. byry3os. - M., 2010

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6mmnorexa IJOK



JIncer KoppeKIH U BHeCEHHUS] M3MeHeHHI

Kitacc/
npeamer

Hasanue paznena,
TEMBbI

Hara
[IPOBEICHUSA
10 TUTaHY

[IpnunHa KOPpEKTUPOBKHU

KoppekTupyronime MeponpusTis

arta npoBenenus
1o (akrty




