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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (OpMHPYEMOE  MpU  U3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 3a/1a4 €CTECTBEHHO-HAyYHOTO IMKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  oOecledYeHUE  BO3MOKHOCTH  NPUOOPETEHUS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IppopuTeTHBIMU 3aJlayaMu Kypca TE€OMETpUM Ha YriayOJIE€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

dopMUpOBaHUE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX M MX OCHOBHBIMU CBOMCTBaMH, 3HAHHE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOTIOTPaHHUKM M Te€Jla BpalleHUs, KOHCTPYUPOBATh TI€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCUOMATUKH TPHU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yYMEHHS BIAJETh METOJAMHU JI0Ka3aTeIbCTB U aJTOPUTMOB
peuieHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKY B MPOBEJCHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

¢dopmupoBanue (yHKIIMOHATBFHOM TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIENIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MIPOrpaMMBbl, pacHpeleEHHBIM IO ToJaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
coOJTIOICHeM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus  juis  auddepeHuHaniiu  00ydeHHS,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTb MEXITY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gyaca: B 10 kimacce — 102 gaca (3 gaca B Henenro), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUEHUA
11 KIIACC

Tena Bpamenust

[loHATHS: UUIMHAPUYECKAs IOBEPXHOCTb, KOHUYECKAs TMOBEPXHOCTb,
chepuueckas MOBEPXHOCTh, oOOpasyromue mnoBepxHocTe. Tema BpalieHus:
UWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacrnonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakenue Tei
BpalllcHUsI Ha TIOCKOCTU. Pa3BépTka muimHapa U koHyca. Cummetpusi chepsl U
miapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsamoil u
HAKJIOHHOW MPU3MBbl, HWIUHJIpA, MUpaMUabl U KoHyca. O0BEM 11apa U 1MapoBOTro
CErMeHTa.

KoMOuHanuy Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
HWJIMHAP, OINHCAaHHAas OKojo muiuHapa. Ilepeceyenne cdeppl u  1mapa c
miockocThio. Kacanuwe miapa u cdepsl miaockoctbio. [loHSITHE MHOrOrpaHHHKA,
OMHMCAHHOTO OKOJO cdepbl, cdepbl, BNUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAaIlCHUS.

[Tno1mans MOBEPXHOCTH IUIMHAPA, KOHYyCa, IUIONaaAb chepsl U e€ yacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpa3zoBanue mnomodusi, roMmoreTusi. Pemienune 3amay Ha
MJIOCKOCTH € UCTIOJB30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJl BPAIICHUS: CEUEHUs LIIIMHAPA
(mapamienbHO W TEPHEHAMKYJISIPHO OCH), CEYeHHS KOHyca (MapajuielbHbIe
OCHOBAHHUIO U MIPOXOSIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbl TOCTPOCHUS
CEUEHUM: METOJ] CJIE0B, METOJI BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ TIepeHoca
CEKyLIEH TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektopet B mnOpoctpanctBe. Omnepauuu HaJa BeKkTopamu. BekTopHoe
yMHOXeHHUE BeKTOpoB. CBOMCTBa BEKTOPHOTO yMHOXeHUs. [IpsimoyronbHas
cucTteMa KoopauHaT B mpocTtpancTBe. KoopauHatel Bektopa. Pa3noxkeHue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIA METOJl TPHU PEIICHHH T'€OMETPUUYECKUX
3a1ad.

J{BMKEHUs] B IPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OTtoOpakenus. [[BUKeHUsS U paBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWXXEHUH. BuIbl JBWXKEHUN: TMapaulelbHBIM IEPEeHOC,
LEHTpaJbHasl CUMMETPUS, 3€pKajlbHasi CUMMETpHs, MOBOPOT BOKPYr MPSIMOM.
[IpeoOpazoBanus mogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHMS PA3JIMYHBIX CTPYKTYp, SBICHHI,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLIJIOMY M HAaCTOSIIEMY POCCUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOULIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JAYXOBHBIX LIEHHOCTEH POCCUHCKOro Hapojaa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCTIUTAHHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHATH MaTeMaTUYeCKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM [JI pemieHus 3amad B 00J1acTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH W  OOIIECTBEHHOW  MPaKTUKH, ITOHUMaHUE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTH4YeCKOW KYJIbTypOH Kak CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBJISITH IPOCKTHYI0 M HCCIIEIOBATEIBCKYIO JESITCIBHOCTh
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSITUM, OTHOIICHUH MEXIYy TMOHIATHUSAMH, (DOPMyIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbBIC U OTPUIATEIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHUS U BBIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA HMHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpapruecKu;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU  OOIIEHUs], SCHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3PEHHS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSATENIbHO BBIOMpPATh (OpMAT BBICTYIUIEHHA C Y4YETOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th  HABBIKAMHM  TO3HABATENHHON  pedieKCMH KakK  OCO3HAHMS
COBEpIIIAEMbIX JIEUCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAIETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PEUICHUU 3a/layH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJEHHBIX OMMOOK, BEIIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJbTaTa LEIH U YCIOBUSIM, OOBSICHITH MPUIHHBI
JIOCTHKEHUS WIIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHANBUIYaTLHON
paboThl TpU pemieHMH YYeOHBIX 3a4ad, MNPUHUMATh 1EJdb COBMECTHOU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHCHUSI HECKOJIBKHMX JTIOMICH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJ€HAMU KOMAaH/bI, OIICHHBATh
KaueCTBO CBOEr0 BKJaJa B OOIIMI MPOAYKT MO KPUTEPUAM, CHOPMYITHUPOBAHHBIM
y4aCTHUKAaMU B3aHMMOCHCTBHSL.

INPEAMETHBIE PE3YJIBTATBI

K konity 11 kiacca oOyJaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH TOHSITHSIMH, CBS3AHHBIMH C IUJIMHAPUYECKOH,
KOHHYECKOH M CHEpUUYSCKOM TOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI
TTOJTYYCHHUS;

e ONEPHUPOBATH MOHATUSAMU, CBI3AHHBIMU C TEJIAMU BPAIICHHS: [IIJIUHIPOM,
KOHYCOM, c(hepoit u mapowm;

e pacmo3HaBaTh Teia BpamieHus (UWIUHAP, KOHYC, cdepa W 1map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

e KJIACCHU(PUIMPOBATH B3aUMHOE PACIOJIOKEHHE CPephl U MIOCKOCTH;

e BBIYUCIATh BEIUYHMHBI 3JE€MEHTOB MHOTOIPAHHHMKOB M TEJ BpaIlEHUS,
O00BEMBI W TUIONIAA TIOBEPXHOCTEH MHOTOTPAHHWKOB WM TEJ BpAIICHWS,
TEOMETPUUYECKHUX TEJ C TPUMEHEHNUEM (HOpMYT;



CBOOOJHO OIEPUPOBATH MOHATHUSIMH, CBS3AaHHBIMA C KOMOWHAIMSIMU TEJ
BpaIieH!us] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OMHMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJIO
BpAILICHHS;

BBIYHCIIATh COOTHOIICHHSI MEXIY IJIOMIAIIMHU TTOBEPXHOCTEN U 00bEMaMU
IIOJOOHBIX TEN;

n300paxarh H3ydaeMble (UTYpPBI, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYpP: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEYEHUS TEJI BPAILICHHUS;

U3BJICKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATh HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, MPEJCTABICHHYIO Ha
yepTexKax U pUCYHKaX;

CBOOOJTHO OTNIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSATH OINEpallUK HaJl BEKTOPAMHU;

3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
pelaTtbh reoOMeTPUYECKUE 3aa4l Ha BBIUUCICHUE YIJIOB MEXAY MPSIMBIMU
U TUIOCKOCTSIMU, BBIUHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
L[E€JIOM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METO/1a MPY PEUICHUU;
CBOOOJTHO OMNEPUPOBATH TOHATHSIMHU, CBSI3AHHBIMA C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOTHATh M300paXK€HUsT MHOTOTPAHHUKOB UM TeJ BpAIlCHUS MpHU
[apaJUICIIbHOM  IIEPEHOCE, LUEHTPAIBHOM CHUMMETPUHM, 3E€PKAIBHON
CUMMETPHH, TIPU TTIOBOPOTE BOKPYT MPSIMOMA, TpeoOpa3oBaHusl Mo 00us;
CTPOUTH CEYEHUS] MHOTOTPAHHHUKOB M TE€J BPAILCHUS: CEUYCHHS LWIMH]IpA
(mapayienbHO U MEPHEHIUKYISPHO OCH), CEUYCHUsI KOHYca (MapaliiebHbIe
OCHOBAHUIO M TIPOXOJSAIINE Yepe3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIb30BaTh METO/Abl TMOCTPOCHHSI CEUECHHI: METOJ CIE0B, METO]
BHYTPEHHETO IIPOECKTUPOBAHUSI, METO]I IEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPIKICHUS;

MPUMEHSTh TeoMeTpuYecKre (AKThI ISl PElIeHUsS CTEPEOMETPUYECKUX
3a/1a4, MPEANoJiaralinuX HECKOJIbKO IIaroB pEIICHUs, €CJIM YCJIOBUS
IIPUMCHEHHUS 3a/IaHbI B SIBHOW U HESIBHOM (hopMme;

pemaTh 3ajlaud Ha JIOKa3aTeJbCTBO MAaTEMAaTHYECKUX OTHOUIEHUW U
HaX0XXJICHUE TEOMETPUUECKUX BEITUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1aY;

NPUMEHSTh  TOJYYEHHbIE  3HAHUA HAa  MPAKTUKE:  CPaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYyaI[UU, IPUMEHSTh U3YYCHHBIE
MOHATHS, TEOPEMBbI, CBOWCTBA B IMPOLECCE IOWUCKA  PELICHUs



MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MpPOOJIEMBI,  MOAEIMUPOBATH
peanpHbIE CUTYallMM Ha SI3bIKE T'€OMETPUM, MCCIEAO0BATH IOCTPOCHHBIE
MOJENN C HCIOJIb30BAHUEM TI€OMETPUYECKUX TOHSATUH M TEOPEM,
anmapata anreOpbl, peuiaTb MPAaKTUYECKUE 3aJayd, CBS3aHHBIE C
HAXO0XKJECHUEM T'€OMETPUYECKUX BEINYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUH Kak
COCTaBHOM 4acTH (yHJaMEHTA Pa3BUTHUS TEXHOIOTHA.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne i/ P Kourpoubnbie IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
1 AHaMTHYECKass TEOMETPHS 15 1 PO
5 [ToBTOpEHME, 0606HICHI:I€ u 15 P53l
CUCTeMaTH3alusl 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17 PaLL
4 Tena BpamieHus 24 PaL
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1 P31
KPYTJIBIX TEJ
6 JIBroKeHUs 5 PO
7 [ToBTOpeEHue, 0606HICHI:I€ u 17 1 Pl
CUCTeMaTH3aIusl 3HAaHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0




HOYPOYHOE IINTAHUPOBAHHUE

11 KUIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero u3ydyeHusi  oOpasoBaTesbHbIE
padoThI padoThI
pecypcsl
[ToBTOpenue tems! "KoopauHatsl
1 BEKTOpa.Ha MIOCKOCTH U B IIPOCTPAHCTBE. 1 PaL
P POCTpAtc 03.09.2025
CkanspHoe Mpou3BeIeHHE BEKTOPOB
[ToBTOpenue Tems! "Boruncnenue yria POLL
2 MEXJly BEKTOpaMH B IIPOCTpaHCTBE" 1 1
Y BEITOP Poetp 04.09.2025
BxomHas koHTposibHAs paboTa
[ToBTOopenue Temsl "Boruncienue yria PaLU
3 Y 1
MEXIy BEKTOPAMH B IPOCTPAHCTBE 05.09.2025
[ToBTOpeHue Tems! "YpaBHEHHE NPSAMOI, POLL
4 . \ 1
MIPOXO/SIIEH yepe3 ABE TOUKH 10.09.2025
YpaBHEHHE INTOCKOCTH, HOPMAaJb, PaLll
5 1
ypaBHEHHUE TJIOCKOCTH B OTpe3Kax 11.09.2025
YpaBHEHHE IIOCKOCTH, HOpMaJlb, PaL
6 1
ypaBHEHHUE MJIIOCKOCTH B OTpE3Kax 12.09.2025
7 B 1 PoL
€KTOPHOE MPOU3BEICHHE
PHOS HIPOHBEA 17.09.2025
JInHeliHbIE HEPABEHCTBA, JINHENHOE P3LL
8 1
IpOTPaMMHUPOBaHHE 18.09.2025
JIuHeliHbIC HEPABEHCTBA, JIMHEWHOE P3LW
9 1
IPOrpaMMHUPOBAHUE 19.09.2025




10 AHaJIUTHYECKHE METO/IbI pacuéTa yria POLL
MEXIy MPSMBIMHA B MHOT'OTpaHHUKaX 24.09.2025

11 AHaJIUTHYECKHE METO/IbI pacuéTa yria POLL
MEXY IJIOCKOCTSIMUA B MHOTOTpaHHUKAX 25.09.2025
dopmyiia pacCTOSIHUA OT TOUYKHU 10 PaLWW

12
MIJIOCKOCTH B KOOpJMHATAX 26.09.2025

13 HaxoxaeHue paccTosiHul OT TOUKHU 10 PaLWL
IUIOCKOCTH B KyOe 01.10.2025

14 HaxoxeHne paccTosiHui OT TOUKHU 10 PaLWL
MJIOCKOCTH B TIPABHIJIBHOW MUPAMU/IE 02.10.2025

PaLWW

15 AHaMTHYECKAsi TEOMETPUS 03.10.2025

16 CeueHust MHOTOTPAaHHUKOB: CTaHAApTHBIE Pall
MHOTOTPaHHHUKH 08.10.2025

17 . P3LL
CedeHust MHOTOTPaHHHUKOB: METO/I CIIEZIOB 09.10.2025
CedeHuss MHOTOIpaHHHMKOB: CTaHJapTHBIE PaLU

18 HJ'IOCI(OCTI/Ii nepeceueHus NpsiMbIX U 10.10.2025
II0CKOCTEHN

19 [TapamienbHbIE IPSIMBIE U IITIOCKOCTH: PO
napaJuleJIbHbIE CEUEHUS 15.10.2025

20 AJIMUHUCTpAaTUBHAs KOHTPOJIbHAs padoTa 3a Pall
1 yeTBEepTH 20.10.2025
[leprienAuKynApHBIE IPSIMBIE U MIIOCKOCTH: PaLU
CTaHJAapTHBIE MaPbl MEPIEHIUKYIAPHBIX

21 .
IUIOCKOCTEN U MPSIMBIX, CHMMETPHUH 21.10.2025

MHOI'OIrpaHHUKOB




22

[IepnieHauKyIsIpHBIE MIPSAMBIE U IUIOCKOCTHU:

TeopeMa O TPeX MepreHANKYIIpax

22.10.2025

PaLW

23

24

[IepnieHauKyIsIpHBIE MIPSAMBIE U IUIOCKOCTHU:

TeopeMa O TpeX MEepHEHIUKYIIpax

[leprienquKyNApHBIE TPSIMbIE U TNIOCKOCTHU:

BBIYHUCJICHUA IJIMH B MHOI'OI'PAaHHHUKAX

05.11.2025

06.11.2025

PaLW

Pall

25

[ToBTOpEHUE: IO MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TUTOIIAJICH, COOOpasKEHHUSI
nmonoous

07.11.2025

PaLW

26

HOBTOpCHI/IGI Iiomaan MHOFoyFOJII)HI/IKOB,
(bopMYIIBI TSI TIOMIAACH, COOOPAKEHUS
moa00ust

12.11.2025

PaLW

27

28

29

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(bopMYITBI TSI TIOMIAACH, COOOPaKEHUS
mogoous

[Tnomany ceyeHuit MHOTOTPaHHUKOB:
TUIOMIA/IM TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxKeHHsI MOA00us

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUIOMIA/IM TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxKeHHs MOA00us

13.11.2025

14.11.2025

19.11.2025

PaL

PoLW

PaLW

30

CamocrosarenbHas pabota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

20.11.2025

PaLWW

31

32

O6béM Tena. O6beM MPSIMOYTOJILHOTO
napaJuleenuneaa

3anaum 00 yaABOEHHH Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yIJIa

21.11.2025

26.11.2025

PaLWW

PoLW




CrepeoMeTpHuuecKre 3aJJaui, CBA3aHHBIE C

33 00BEMOM TTPSMOYTOJIBHOTO PO
PAMOYE 27.11.2025
napasuiesenumneia
[Ipuxknaguele 3a1a4n, CBI3aHHBIE C PaLW
34 BBIUHCIICHHEM 00BbEMA MPSIMOYTOJILHOTO
PAMOYT 28.11.2025
napasuieNienumne1a
PoLW
35 O0BEM IIPSIMOM IPU3MBI
P P 03.12.2025
CrepeoMeTpHruecKUe 3a]a41, CBI3aHHBIE C PILU
36 i .
BBIYHCIICHHEM 00BEMOB TIPSIMOM MPU3MBI 04.12.2025
[Ipukiiagueie 3a7a4n, CBsI3aHHBIE C 00BEMOM PaLW
37 .
PSIMON TPU3MBI 05.12.2025
Boruncnenue 060bEMOB TEN ¢ TOMOIIBIO PaLU
38 onpeaenéaHoro uarerpaita. Oobpém
peAeen P 10.12.2025
HAKJIOHHOH MPU3MBI
Brrunciaenne 006EMOB TEI ¢ MOMOILBIO PaL
39 onpeaenéHHoro uurerpaita. Oobpém
ped P 11.12.2025
MTUPAMU/IBI
®dopmyna o0bEMa mupamusl. OTHOIIIEHUE P3LWL
40
00BEeMOB MUpaMUJ ¢ OOLITUM YTIIOM 12.12.2025
a1 AJMUHUCTpaTUBHAs KOHTPOJIbHAs padoTa 3a PaLll
2 yeTBepTh 17.12.2025
42 CrepeoMeTpHuecKre 3aa4u, CBSI3aHHBIE C PILU
00BbEMaMU HAKJIOHHOM MTPU3MBI 18.12.2025
[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI P3LL
43 Ten", CBA3aHHBIE C 00BEMOM HAKJIOHHOM
19.12.2025

MMPU3MBI




44 [puxnagnasie 3anaun no Teme "OO0bEMBI POLL
Ten", CBSI3aHHBIE C 00BEMOM TUPAMHUIBI 24.12.2025
45 [puxnagnaeie 3anaun o Teme "OObEMBI POLL
Ten", CBs3aHHBIE ¢ 00BEMOM MUPAMHUIBI 25.12.2025
[Ipumenenue 00bEMOB. Beruncienue PO
46
PAcCTOSIHUS 70 TJIOCKOCTH 26.12.2025
[unnHIpuYecKas NOBEPXHOCTD, Pall
47 o0pa3yromue IUIHHIPHIECKON
PASYIOTAE HITHRAP 14.01.2026
MOBEPXHOCTHU
umuaap. [Ipsamoii KpyroBod HUIMHAD. POLW
48
[Tmomane moBepXHOCTH LUITUHIPA 15.01.2026
49 Hunuuap. [psmoit KpyroBod HUIMHAP. PO
[Tnomaas MOBEPXHOCTH IIUIMHAPA 16.01.2026
50 Konnueckast moBepxHOCTh, 00pasyromime Pall
KOHHYECKOU noBepxHoctu. Konyc 21.01.2026
CeueHue KOHYca MIO0CKOCTBIO, POLL
51 9
napauieIbHOMN MIIOCKOCTH OCHOBaHUS 22.01.2026
Yceuénnslii konyc. M300paxeHne KOHyCOB P3LL
52 )
1 YCEUEHHBIX KOHYCOB 23.01.2026
[Tomane 60KOBOI MOBEPXHOCTH M TTOJTHOM PaLW
53
MOBEPXHOCTU KOHYCa 28.01.2026
54 [Tnomanp 60KOBOM MOBEPXHOCTHU U MOJHOMN P3LL
MMOBEPXHOCTH KOHYCa 29.01.2026
CrepeomeTpuueckue 3a1a4u Ha PoLW
55 0Ka3aTesIbCTBO U BHIYHCIICHUE,
! . 30.01.2026
MOCTPOCHUEM CEUYCHUN IIWIMHIPA, KOHYyCa
CrepeomeTpruecKkue 3aJa4u Ha PoLW
56
JIOKa3aTeJIbCTBO U BEIYHCIICHHE, 04.02.2026




MIOCTPOEHUEM CEUEHUM LWIMH/IPA, KOHYCA

S7

58

HpI/IKJ'IaI[HLIe 3aaa4u, CBA3aHHBIC C
HUIMHAPOM

HpI/IKJ'IaI[HLIe 3aaa4u, CBA3aHHBIC C
MUWJIMHAPOM

05.02.2026

06.02.2026

Pall

Pall

59

Cdepa u map

11.02.2026

PaLW

60

61

62

[epeceuenue cdepbl U mapa ¢ MIOCKOCTHIO.
Kacanwue mrapa u cepsr miockoctero. Bun u
n300paxeHue mapa

[epeceuenue cdepbl U 1apa ¢ MIOCKOCThIO.
Kacanwue mrapa u cdepsl Iiockoctsio. Bua u
n300pakeHue mapa

VYpasuaenue chepsr. [Inomane chepst u eé
yacTeu

12.02.2026

13.02.2026

18.02.2026

PaL

PaL

PaLW

63

64

65

66

Cummetpus cdepsl 1 mapa

CrepeoMeTpuuecKkue 3aa4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co cepoii 1 mapoM, TOCTPOESHUEM UX
CEUYEHUM TIIOCKOCTHIO

CrepeomeTpuueckue 3a1a4u Ha
JIOKa3aTeJIbCTBO M BEIYHCIICHHUE, CBI3aHHEIC
co chepoii 1 mapom, MTOCTPOCHUEM UX
CEeUeHNH MIO0CKOCTHIO

[IpuknanHbie 3a1a4uu, cBsi3aHHBIE CO chepoii
U I1apoM

19.02.2026

20.02.2026

25.02.2026

26.02.2026

PaLW

PoLW

PoLW

PoLW




[ToBTOpEHUE: OKPYKHOCTH Ha INIOCKOCTH, Pall

67 EI;I;IZI;;;HI/IH B OKPYXHOCTH, CTaHJJapTHBIE 97 02.2026

68 Pasznnunble KOMOMHALIMHY TEN BpallcHu: 1 PoLW
MHOTOT'PaHHHKOB 04.03.2026

69 3agauu o Teme "Tena ¥ MOBEpXHOCTH PO
BparnieHus" 05.03.2026

20 3anauu o teme "Tena U NOBEPXHOCTH PO
BparnieHus" 06.03.2026

71 O0béM mmuHIpa. Teopema 06 00bEMe PaLU
IPSIMOTrO HMJIMHJpA 11.03.2026

79 Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO PILU
onpeaenéuHoro unrerpaia. O6bpEM KoHyca 12.03.2026

73 [Tnomaay 60KOBO M TOTHOMN MOBEPXHOCTH POLL
KOHYCa 13.03.2026

74 CrepeomeTpuuecKue 3a1a4u, CBI3aHHbBIC C PaLW
BBIYHUCIICHHEM 00BEMOB IIMITMHIIPA, KOHYCa 18.03.2026

75 IIpuknagneie 3a1aun r[(i Tteme "OO0bEMBI U PO
MJI0IA M TOBEPXHOCTEN Te" 19.03.2026

76 AIMUHUCTpaTUBHAs KOHTPOJIbHAs paboTa 3a PaLll
3 yeTBepTH 20.03.2026
JBuxenus npoctpancTsa. OToOpaskeHusl. Pall

7| Do . O
Buas! nBrkeHui: apamieabHbII IEPEHOC, P3LWL

78 LIEHTpajbHasi CAMMETPHS, 3€pKaJIbHas 96.03.2026

CUMMETpHUS1, TOBOPOT BOKPYT IPSAMOI




79

[Ipeo6pazosanus mogodus. [Ipsmast u cdepa
Ditnepa

27.03.2026

PaLW

80

81

[Ipeo6pazoBanust mogoous. [Ipsmast u cdepa
Ditnepa

['eomeTpHuueckue 3a1aun Ha IPUMEHEHHE
JIBYDKECHUS

08.04.2026

09.04.2026

PaLW

Pall

82

FeOMeTpI/IquKI/Ie 3aa4u Ha IPUMCHCHUC
JABHXXCHUA

10.04.2026

PaLW

83

84

FGOMeTpI/I‘IGCKI/Ie 3aaa4u Ha MIPUMCHCHUC
JABUXXCHUA

FGOMeTpI/I‘IeCKI/Ie 3a/la4d Ha IPUMCHCHUC
JABHMXXCHUA

15.04.2026

16.04.2026

PaLW

PaL

85

O6o6maroree noproperne 11 moHsTHIA 1
MeToJ10B Kypca reomerpun 10—-11 kmnaccos,
cucremaTtu3anus 3Hanuii: "[lapannensHoCTh
IPSMBIX U IIOCKOCTEW B MPOCTPaHCTBE"

17.04.2026

PaLW

86

O6o06matomiee moBTopenue 11 moHsTHii u
MeToJ10B Kypca reometrpun 10—11 knaccos,
cUCTeMaTH3alus 3HaHuil: "BekTopsl B
npocTpaHcTae”

22.04.2026

PaLW

87

O6o06matomiee moBropenue 11 mousTHii u
MeTo10B Kypca reomerpun 10—11 knaccos,
cucreMaTru3anus 3HaHui: "BekTopsl B
npocTpaHcTae”

23.04.2026

PaLW

88

O6o06matomee moBTopenue 11 moHsTHI 1
MeTo10B Kypca reomerpun 10—11 kmaccos,
cUcCTeMaTu3alus 3HaHuii: "BekTopsl B
npocTtpancTse"

24.04.2026

PaLWW




89

Ob6o6maromee nosropenue 11 noHsATH 1
MeTOJ1I0B Kypca reometpun 10—11 knaccos,
cuctemaruzanus 3HaHuit: "OobeM
MHOTOTpaHHUKA"

29.04.2026

PaLW

90

Ob6o6maromee noropenue 11 noHATH 1
MeTOoJ10B Kypca reomerpuu 10—-11 knaccos,
cuctemaruzanus 3HaHuit: "OobeM
MHOTOTpaHHUKA"

30.04.2026

PaLW

91

Ob6o6maromee nosropenue 11 moHsATHH 1
MeToJ10B Kypca reomerpun 10—-11 kmnaccos,
cucremarusanus 3Hanuil: "Ilnomanu
MOBEPXHOCTU U 00BEMBI KPYTJIbIX Te"

06.05.2026

PaLW

92

Ob6o6maromee moBropenue 11 moHsTHH 1
MeTo10B Kypca reomerpuu 10—-11 knaccos,
cucremarusanus 3Hanuil: "Ilnomanu
MOBEPXHOCTU U 00BEMBI KPYIJIbIX Ten"

07.05.2026

PaLW

93

94

95

Ob6o6uaromee noropeHue 11 noHATU U
MeToJ10B Kypca reometpun 10—11 knaccos,
cucreMaTusanus 3Hanui: "Imomanu
MOBEPXHOCTU U 00BEMBI KPYIJIbIX Ten"

[ToBTOpenue, 060061IeHUE U
crucTeMaTu3alurs 3HaHU

AJZIMUHHCTpaTHBHAs UTOTOBasi KOHTPOJIbHASI
pabora

08.05.2026

13.05.2026

14.05.2026

PoLW

PoLW

PoLW

96

97

[ToBTOpenwme, 0600IIEHNE 1
CHCTeMAaTH3aIus 3HaHUH
[ToBTOpeHnue, 0600IIEeHNE U
cHUCTEMaTH3alis 3HAHUI

15.05.2026

20.05.2026

PaLWW

PoLW




08 [ToBTOpeHue, 0600IICHNE 1 1 PaLU
CUCTeMaTH3alusl 3HAaHHH 21.05.2026
Hcropus pasBuTHs CTEPEOMETPUM KAK Pall

.. 1

99 HAaYKHU U €€ poJib B Pa3BUTHUU COBPEMEHHBIX ) 99 05.2026
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTUI
Uctopus pa3BUTHS CTEPEOMETPUU KaK PaLWW

100 é 1
HAyKH U €€ POJb B Pa3BUTHHA COBPEMEHHBIX ) 99 05.2026
WHXXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTUI

101 Hcropus pasBUTHUSA CTEPEOMETPUN KaK PoLl

102 HayKU U €€ pOJib B pa3BUTUU COBPEMEHHBIX ) 2 99 05.2026
WHXXEHEPHBIX X KOMIIBIOTEPHBIX TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBePsIEMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yjabTara
6 ['eomeTpus
OnepupoBaTh NOHATHAMH: IMJIMHAPHYECKAs IMOBEPXHOCTh, OOpa3yroIIne
6.1 IMHAPUYECKOW TMOBEPXHOCTH, IMIIMHAP, KOHUYECKass IOBEPXHOCTH,
o0pasyrole KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKasi IOBEPXHOCTh
6.2 Pacrio3naBath Tena BpameHus (MUINHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KrnaccudunupoBaTs B3aUMHOE pacroiokKeHue cepbl U MIIOCKOCTH
OnepupoBaTh MOHATUAMU: IIAPOBON CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
6.5 CerMeHTa, IIApOBOW CIIOM, OCHOBaHME ILIAPOBOTO CIIOSI, BHICOTA IIApOBOrO
CJ1051, IIAPOBOU CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOLIA[M  MOBEPXHOCTEH TeN  BpallCHUs,
' reOMETPHUECKUX TeJl C MPUMEHEHHEM (HOpMYIT
OnepupoBaTh TOHSATHSAMH: MHOTOTPAaHHUK, BIIMCAaHHBIH B cdepy W
6.7 OMMCAHHBIN OKOJIO cdepbl, cepa, BIMCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpaIICHUS
6.8 BBIUUCIIATE COOTHOIIEHHS MEX]Ty IIIOMIAIMH MTOBEPXHOCTEH U 00bEMaMu
' OA00HBIX TEI
6.9 N300paxkaTh u3ydaemble (QUIypbl OT PYKHM M C NPUMEHEHHEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbImonHATE  (BBIHOCHBIC) TUTIOCKHE YEpPTEKH U3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (QUIyp: BUI CBEpXY, COOKY, CHH3Yy; CTPOUTh CEUYEHHUS Tej
BpaleHUs
W3BnekaTh, WHTEPIPETHPOBATH K MPEeoOpa3oBBIBaTh WHGOPMAIHIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETpUYECKHX (GUrypax, TMpeACTaBICHHYI0 Ha
YepTeKax U pUCYHKAxX
[TpumensTh reomeTpuueckue (akThl Ui PELICHUS CTEPEOMETPUUYECKUX
6.12 3aja4, MPEanoJaraloIiiX HECKOJIbKO IIAroB pPELICHHs, €CIH YCIOBUS
IIPUMEHEHUs 3aJjaHbl B IBHOH (popme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE
6.14 BbInonHATE AEHCTBUS  CIIOKEHHMSI BEKTOPOB, BBIYUTAHUS BEKTOPOB MU

YMHOXCHHA BCEKTOpa Ha 4YHCIIO, O6L$ICH$ITB, KakuMH CBOHCTBAaMH OHHU




o0agaroT

6.15

6.16

HpI/IMeHHTB IIPpaBUJIO apaJlICICIUIICaa Mpu CI0XKECHUHU BEKTOPOB

OnepupoBaTb MNOHSATUSMM: JEKApTOBbl KOOPAMHATHI B IIPOCTPAHCTBE,
BEKTOp, MOZYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJl
MEXIY BEKTOpaMU, CKaJsIPHOE IPOU3BEIACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILIAHAPHBIE BEKTOPbI

6.17

Haxoauts cymMMy BEKTOpPOB M INpPOM3BEIAECHHE BEKTOpPA HA YHCIO, YIoJ
MEXJy BEKTOpaMHM, CKaJIpHOE NPOU3BEJIECHHE, PACKIAIbIBATh BEKTOP IO
JIByM HEKOJUIMHEapHbIM BEKTOpam

6.18

6.19

3aIIaBaTL IIJIOCKOCTH YPABHCHHUEM B I[eKapTOBOfI CUCTCMEC KOOpAHAT

Pemats HpOCTCﬁLHH@ TCOMCTPUYCCKHUEC 3a/la4ui Ha IIPUMCHCHHC BCKTOPHO-
KOOPAUWHATHOI'O METOAAa

6.20

Pemrats 3aJa4u Ha JOKa3aTCJIbCTBO MATCMATHUYCCKUX OTHOIICHUN H
HaXOXIACHUC TCOMETPHUYCCKUX BCIMYUH I10 06pa3uaM WK ajiroputMam,
IIPUMCHA HU3BCCTHBIC MCTOAbI IIpu PCIICHUN CTaHAAPTHBIX
MAaTEMATUYCCKUX 3aJa4

6.21

6.22

6.23

IIpuMeHATH HpoCTEMIIHE IPOTrpaMMHBIE CpPEACTBA M DJIEKTPOHHO-
KOMMYHUKaI[MOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a1a4

HpI/IBO,Z[I/ITB MMPUMEPBI MATCMATUYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpPOAC U
JKU3HHU, paCliO3HaBaTh MPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

[TpyMeHATh MONyYEHHBbIE 3HAHUWS HA NMPAKTHKE: aHAJIN3UPOBaTh pEalbHbIE
CUTyallUu ¥ NPUMEHATh U3yYEHHBIC TIOHATUS B NPOLECCE MTOMCKA PELICHMS
MaTeMaTHYecKu c(HOpMYIUPOBAHHOM MPOOIEMBI, MOJIEIUPOBATh PealbHbIe
CUTyallul Ha S3bIKE T€OMETPUH, MCCIEAOBATH IMOCTPOCHHBIE MOJEIH C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, almapara aiareopsl,
pemiate  MpakTUYEeCKHMEe  3aJaud,  CBA3aHHbBIE C  HAXO0XJIECHHUEM
F€OMETPUUECKUX BEIUYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

11 KIIACC

Kon
6

[IpoBepsieMblii 3JIeMEHT COIePKAHUS

I'eomerpus

6.1

6.2

6.3

6.4

Hunuaapuyeckas MOBEPXHOCTh, 00pa3yrolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UUAJTUHIPUYECKOW MoBepXHOCTU. [lunuuap: ocHoBaHust M OOKOBasl MOBEPXHOCTb,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U BEpIIHHA
KOHWYecKoil moBepxHOCcTH. KOHyc: OcHOBaHME W BepIlIMHA, oOpasyromas U OcCh,
IJI0Mmaas OOKOBOM M TMOJHOW TMOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyrolue u
BbICOTA, OCHOBaHU U OoKkoBas IMOBCPXHOCTDH

Cdepa u map: ueHTp, paguyc, Juamerp, IIOMaas MOBepxHOCTH ceprl. BanmHoe
pacroyiokeHre cepbl U IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIOoImaib
chepsl

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nummHapa 1 KoHyca

6.5

6.6

KomOuHarmu Ten BpalieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMCAHHBIA OKOJIO
cdepsl, chepa, BIUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHHSI

[Tonstne 06 o6béMe. OcHOBHBIE cBOiCTBAa 00BEMOB Ten. Teopema 00 00bEMe
PSIMOYTOJIBHOTO TapajuieNienuIiesia u cieaAcTBUs u3 He€. OO0BEM HmmHApa, KOHYyca.
O06BEM mapa u riomazas chepsl

6.7

[Tono6uble Tena B mpoctpancTBe. COOTHOLIEHUS MEX1Y IUIOLIAIIMU IOBEPXHOCTEH,
00bEMaMU MOT00HBIX TeT

6.8

6.9

6.10

Ceuenust mwiIMHApa (MapajuleIbHO U MEPIEHIUKYISIPHO OCH), CEUYEHHUs KOHYyca
(mapasuieabHOE OCHOBAHHIO M IIPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

Bexktop Ha miockoctd M B npocTpaHCTBE. CII0)KEHHE W BBIUUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa IO TPEM HEKOMILIaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3aaad, CBsI3aHHBIX C IPUMEHEHUEM
MIpaBUJI IEVCTBUM C BEKTOpaMH

HpHMOYF OJIbHagd CHUCTEMAa KOOPAWHAT B MPOCTPAHCTBE. KOOpI[I/IHaTBI BCKTOpA.
HpOCTCfII.HHC 3aauyu B KOOpAWHATax. Yron MCKAY BCKTOpaMHu. CKaHSIpHOC
MMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIoB MCXKAY NPAMBIMU H IIJNIOCKOCTAMU.
KOOleHHElTHO-BCKTOpHLIfI MCETO/ IpU PCIICHHUU I'COMCTPUICCKHUX 3a/1avd




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue ¢GOpMyIUpPOBaTh M ONEPUPOBATh MOHATUAMU: OMpPENEICHUE,
aKkcuoma, TeopeMa, CJIEeACTBHE, CBOICTBO, NpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHUYeCKOH WHIYKIUY;
MMPOBOAWTH AO0KA3aTCIbHBIC PACCYXXACHUS ITPHU PCUICHHUH 3a71a4, OUCHHUBATDH
JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU. MHOXECTBO, IMOAMHOXKECCTBO, OII€pallii HaJl MHOXCCTBAMMU;
YMEHUE  UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  JJis
OIMmrucCaHusd pCajibHBIX MPOUCCCOB U SIBJIEHUU U npu pClICHUU 3aaa4, B TOM
qHclie U3 APYTUX Y4eOHBIX MPEeIMETOB; YMEHHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a/]1aBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelIeHUH 337124

YMeHne onepupoBaTh MOHATHUSMH: HATypalbHOE YHCIO, LEJN0e YHCIO,
CTETIEeHb C IIeJIbIM MOKa3aTesleM, KOpeHb HaTypajJbHOU CTENEHH, CTENEHb C
palMOHATBFHBIM TTOKa3aTelleM, CTETIeHb C JEHCTBUTENBHBIM MOKa3aTeleM,
JorapupM UHUCIa, CHHYC, KOCHHYC M TaHTEHC MPOMU3BOJBHOIO YHMCIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIO, UPPalMOHAIBHOE YHCIIO,
MHOXECTBAa HATYPaJIbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JETUMOCTH, HAMMEHBIINHN 001Nt
JeNuTeNlb W HauMeHbIllee o0Iee KpaTHoe, anroput™M EBkimma mnpu
peLIeHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHU MO3UIMOHHBIMU CHCTEMaMHU
CUHMCIICHUS; YMEHHE BBIIOJIHATH BHIYMCIICHUE 3HAUCHUH U ITpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, mpeoOpasoBaHus APOOHO-
pPAallMOHAIBHBIX ~ BBIPQKCHHWH; yMEHHE  OIEpPUPOBATh  MOHATHSIMU:

noCIca0BaTCIbHOCTD, apI/I(l)MeTI/I‘-ICCKaH nmporpeccust, reoMCTpUYICCKad




mporpeccusi, OCCKOHEYHO YOBIBAaIOIlas TIeOMETpHYECKas IPOTPEeCcCHs;
yMEHHUE 3a/1aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE€ C MOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTh apU(PMETHUECCKUE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MIPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSMU:  MaTpuina 2X2  u  3x3, onpefeiauTelb  MaTpUIbI,

FGOMeTpI/I'-IGCKI/H\/JI CMBICJI OIIPCACIINTEIIA

YMmenune ONCprupoOBaTh MNOHATUAMH: PpPALUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/Iq)MI/I‘leCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CUCTCM, YMCHHUC pCIIATb YPABHCHUA,
HCPaBCHCTBA W CUCTEMBI C IMOMOLIBIO PaA3JIMYHBIX HpI/IéMOB; peumaTtb
YpaBHCHHU, HEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; MPUMCHATH
YpaBHCHUA, HECPABCHCTBA, UX CHUCTCMbI AJId PCIICHHUA MAaTCMAaTHUYCCKHUX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayYKH U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (yHKIMH, HanOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIIUS, aCUMOTOTHI rpaduka
¢byHKLMU, TepBas U BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUUECKUN U
¢bu3nyecKuit CMbICII TMPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeTIEHHbII
MHTETpajl; YMEHHME HaXOAWTh ACHUMITOTHI Tpaduka (QYHKUIUH; yMEHHE
BBIUMCISATH  NPOU3BOJAHBIE  CYMMBI, TMPOM3BEIACHHS, YacTHOIO U
KOMITO3UIIUMN (YHKIMHA, HAXOAWUTh ypaBHEHHME KacaTeJbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE MHCIONb30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKLHH,
HaxXoJUTh HauOOJBIIME W HAaUMEHbIIME 3HAuYeHUs (YHKLUMHA; CTPOUTH
rpa¢uKd MHOTOWIEHOB C HCIIOJIb30BAaHUEM arllapara MaTeMaTHYecKOoro
aHaiu3a; MPUMEHATh MPOU3BOJHYI U HAXO0XKJIEHWsS HAWIydIIero
pellleHusT B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bU3MYeCKUX 3a/lavax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaga; HNpUBOAWUTL HNPUMEPBI MATCMATHYCCKOIr0O MOACIHMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIHH, 0OpaTHAs (yHKLU,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIHA, KBagpaTH4YHas (QyHKIHS,
paunoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIHUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUIMA,  BBIMOJMHATH  TpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh TPa(uKH Ui U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHuH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 3a7ad U3 pealbHOU
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHHAMHU;
UCIIOJIb30BaTh CBOWCTBA M TpaduKu (YHKUMH U pelieHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_ICHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/a4i M3 00JAaCTH yNpaBlIeHUs JTUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTABJISATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIENOBATh IIOJYyYEHHOE pELICHUE U
OLICHUBATh IPaBIONOAOOHOCTh pPE3YIbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue omnepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJblllee U HauMEHbIIIee 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE W3BIEKaTh, MHTEPIPETUPOBATH
uH(pOopMalLIMIO, MPEACTABICHHYIO0 B TaOIUIaX, Ha Juarpammax, rpadukax,
OTPaXKAIOIYI0 CBOWCTBA pEAJIbHBIX IPOLIECCOB U SIBJICHUH; MPEACTABIATh
MHQOpPMALMI0 C TOMOIIBIO TabaWIl W  JAuMarpaMM; HCCIEl0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCJIE C NpPUMEHEHHEM Trpaduyeckux
METOZOB M IEKTPOHHBIX CPEICTB; rpa)MueCcKn HCCIEI0BaTh COBMECTHbIE

HaOJI0ICHNUS C MOMOIIBIO JarpaMM pacCeUBaHUs M JMHEHHON perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

coOBbITHE, BEPOSITHOCTh CIIy4alHOTO COOBITHUS; YMEHHUE BBIYUCIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TIpaUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIIBI  CIOXKECHHSI U YMHOXKEHUS BEPOSITHOCTEH, (OpMyIly IMOJIHOM
BeposTHOCTH, hopmyny bepHymim, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  ClIydaiiHas BEJIMYHMHA, pPAaCIpelelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHCHHUE
CIIyuallHOW  BENIMYMHBI, (QYHKIHUUA  pPACHpEACNCHHS W  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHpEACICHHUN I PEIICHUs 3a71ay;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIINX YHCEN, METOJIBI BEIOOPOUHBIX
UCCIIC/IOBAHMI, YMEHWE TPUBOJIUTH MPHUMEPHl TPOSBICHHS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TOHITUSAMHU: COUETAHUE, NEPECTAHOBKA, YHCIO COUYCTAHUHU,
YHCII0  TIEPeCcTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETHPOBATH NOTYUECHHBINH pe3ynbTaT

YMeHHe omnepupoBaTb IOHATHUSAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJIa, IUIOCKUN YroJj, JBYTPaHHbBIN
yroj, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSAMbIE, [1apalIeIbHOCTh U
NEPHNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTGI\/JI, yrojia MEXKAy IpPIMbIMH,
Yroa MEXAy IMpsAMOM U IIIOCKOCTBIO, YroJl MEXKIAY IUIOCKOCTSMH,
paccTostHUE OT TOYKM 10 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NpPSIMBIMH,
pacCTOSIHUE MEXIY IIJIOCKOCTSMHU; YMEHHME HCIOJIb30BaThb IPHU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPEMBI INIAHUMETPUHU, YMCHUC OLICHUBATH
pasMepbl OOBEKTOB OKPYKAIOIIET0 MHpa; CTPOUTh MaTeMaTHYEeCKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHATUAMHU: IUIOIAAbL (QUIypsl, 00BbEM (UTYDHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOTOIpaHHUKA,
Ky0, mapajuienenuresn, OpuU3Ma, NOHpamMuia, (uUrypa M IOBEPXHOCTb
BpallleHNs, LMIMHIpP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH NHUPAMUMbI, TMPHU3MBI, KOHyCa, LWIMHIpPA, O0bEM KyOa,
IPSMOYTOJIBHOTO MapajuleleNuIeaa, HUpaMUAbl, MPU3MbI, LHIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

napaujaiCJbHbIE OCHM HWJIM OCHOBAaHWIO, CCYCHHUC Iapa, IIJIOCKOCTb,




Kacaromasicss cdepbl, IWIMHIApPA, KOHYCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynUpoBaTh ONpeAeNeHUsI U3ydaeMbIX (UTYp, BBIIBUTATh THUIIOTE3HI O
CBOWCTBAaX M TMpH3HAKaX T'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; yMEHHE NPOBOAUTH KiaccHUpUKanuioo Guryp Imo
pPa3NUYHBIM TPU3HAKaM, BBIIOJIHATh HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHne onepupoBaTh TMOHSATHSMH: JBUXKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIOJIb30BaTh T€OMETPUYCCKHE OTHOILICHHS TIPU
peIICHUN 3a]la4; HAXOJUTh TCOMETPHUYCCKHE BEIMYMHBI (IUITHMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITMYUHBI
(nmuHA, Yroi, IIOMmaAb, OOBEM, IUIOMIAAL MOBEPXHOCTH), HCIONb3YS
W3YYCeHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeIUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp
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YMmenue ONCpUPOBATh NOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMa KOOpPAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpa, CymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6331/Icy,
CKaJILIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHU; YMCHUC HCIIOJIb30BATb BCKTOpHLIﬁ n KOOpﬂHHaTHLIﬁ METOA

JJI pEHICHUA TrCOMETPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX y‘-I@6HI;IX IpeaAMETOB

YMenue BLI6I/IpaTL NOAXOOSAIINNA METO JJIs peuIcHud 3a/la4i,; IOHUMaHHC
SHAYUMOCTH MATEMATHUKH B HW3YYCHHU TPUPOAHBIX U O6HI€CTB€HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHEC pacClloO3HaBaThb IPOABJICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH NPUMEPLI MATEMATUYCCKUX

OTKPBITUMA POCCUMCKON U MUPOBOM MAaT€MaTUYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

13 Apudmerndeckuii KOpeHb HATypallbHOW CTeneHH. JeHCTBHS ¢ apupMeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM oKa3aTesieM. CBolicTBa
' CTETEeHH

15 CuHyc, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTeHC YHCIOBOTO apryMeHTa

1.6 Jlorapudm uucna. JlecaTuyHbie U HaTypaibHbIE JOrapu(MbI

JeiictBuTtenpHble uncna. ApudpMmeTuyeckue onepanuuu ¢ JIeHCTBUTENbHBIMU
17 yuciaamu. [IpuOnmk€HHble BBIYMCICHUS, TPaBUIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUM

1.8 [IpeobpazoBanue BeIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppanmonansHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS

2.5 Lenble u 1poGHO-palMOHaNIbHBIE HEPABEHCTBA

2.6 WppanuonaibHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTemMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IMapamMeTpaMu

2.11 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. ONpeaeanuTenb MaTPUILbI
3 OyHKIMH U TpaduKH




OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIH
OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
3. [IpoMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl U MuUHUMyMBbl (pyHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHass (QyHKLUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuieckue GyHKIUHU, UX CBOHCTBA U rpaduku
3.5 [Noka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢GyHknmii. CBolcTBa  (yHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIIEHOCTEH
3.8 Apudmerndeckast 1 reoMeTpuIecKas mporpeccur. @opmyIna CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe FMeMEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HauOoNblIero 1 HauMEHbIIEro 3HaueHUs (QYyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmcarenibHas CTaTHCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHatel 1 BEKTOPBI
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