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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
obyuaromuxcss 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro O0IIero 0Opa3zoBaHus,
C Yy4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUW, NPEABSIBISIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWIMA POCCHICKOTO 0O0pa3oBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOIO U TO3HABATEIBHOTO PAa3BUTHUS
JUYHOCTH 00YJarOITHXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CPEAHErO OOIIero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
MPEAMETHBIX PE3YJIbTATOB OOYYEHHs] T€OMETPUU B HAIPABICHUU JUYHOCTHOTO
pa3BuTHs oOydaromuxcs, ¢GopMHUpoBaHUs (YHKIMOHAJILHOM MaTeMaTH4eCKOu
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
MPABWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKHUX
abcTpakiuii, COOTHOIICHHH PEaTbHOTO WM WACATBHOTO, XapaKTepe OTPaKEHUS
MaTEeMaTUYECKON HayKOWl SBJIIEHMH M MPOLECCOB pEAJbHOTO MHpa, MECTe
re€OMETPUU B CUCTEME HAyK M POJIM MaTeMaTUYECKOT0 MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yuUalmxcs, a TakKe KauecTB MBIIIJICHUs, HEOOXOAMMBIX [JIs aJanTalidd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmiero oOpa3oBaHUs, TaK Kak OOECreYMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCIUIUINH €CTECTBEHHO-HAYYHON HAPABICHHOCTH, TaK M TYMaHUTAPHOM.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPyeMOe TMpU HU3YYCHHH OOYYarOIIUMUCS
HNOHSTUWHBIX OCHOB F€OMETPHUU U TOCTPOCHUH LIEMOYKHU JTOTHUECKHUX YTBEPKICHUN
B XOJ€ pELIEHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIATh U OMNPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCA IMPH PEHICHUH 3a/lad €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AeSITeNbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHaibHOro ObITHS, (opMa
OTPaKEHUsI OKPYXKAIOIIETO MHpPA, YCIOBHE YCIEUTHOTO TMO3HAHWUS U aKTUBHOTO
npeoOpazoBaHusl  JACWCTBUTENBHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1E€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHAIBHO BAXXHBIX KAYECTB, MOATOMY AaKTyaJlbHA
3amaya (opmMupoBaHHsS y OOYyYaroONIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH M0 MHOTUM HampaBICHUSM.

[lens ocBoeHusi mporpamMMmbl ydeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJB30BAaHUs CHUCTEMAaTHUYECKUX TI'EeOMETPUUYECKHX 3HAHMH W  JICUCTBUH,
CreU(PUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIIHOTO MPOJI0JDKEHHUS 00pa3oBaHuUs
10 CIEIUATIBHOCTSM, HE CBSA3aHHBIM C MPUKIIATHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIIMXCs CPEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOTO 001Iero oopa3zoBanus. Takum oOpa3zoM, oOydaromyecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTh M3YyYHTh T'€OMETPHUIO Oojiee
r1y0OKO, €ci B JajbHEWIleM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:
dbopMHpoBaHUE TPENICTABICHUS O T'€OMETPUU KaK YaCTH MHPOBOH KYyJIbTYpbl H
OCO3HaHHE €€ B3aMMOCBS3HU C OKPYXAIOIUM MUPOM;
dbopMupoBaHUE TPEICTABICHUS O MHOTOTPAHHUKAX M TelaX BpAIICHUS KaK O
BOKHEUIITUX MAaTeMAaTHUYCCKUX MOJCIAX, IMMO3BOJIAIONIMX OMHCHIBATh M H3y4aTh
pa3HbIE SBJICHUS OKPYIKAIOIIETO MHPA;
dbopMupoBaHrE YMEHHUS PACIIO3HABATH HA YePTEXaX, MOJCISIX U B PEATbHOM MUPE
MHOTOTPAHHHUKH U TeJla BpallleHUs;

OBJIAJICHNEC METOJaMH pEIICHUS 3a7ad Ha TIOCTPOCHHUS Ha H300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

dbopMHpOBaHUE YMEHHS ONIEPUPOBATH OCHOBHBIMU MOHATHSIMH O MHOTOTPaHHUKAX
U TeJIaxX BpaIIeHUS U UX OCHOBHBIMU CBOWCTBAMU;

OBJIAJICHWE alTOPUTMAMHU PEIICHUS OCHOBHBIX THIOB 3a1a4; (HOpMUPOBAHHE
YMEHUS MPOBOJNTHh HECIIOXKHBIC JOKA3aTCIbHBIC PACCYKICHHUS B XOJIEC PEIICHUS
CTEPEOMETPUYCCKHUX 3a7a4 1 33J1a4 C MPAKTHYECKUM COJIePKaHUEM;

pa3BUTHE WHTEIJICKTYAIbHBIX W TBOPYECKHX CIIOCOOHOCTEH OOydJarommxcs,
MO3HABATEIILHON  AKTUBHOCTH, HCCIEOBATEIbCKUX YMEHHM, KPUTHYHOCTHU
MBIILICHUS;



dbopmupoBanre (YHKIUMOHATBHOW TPaMOTHOCTH, pPEJIEBAHTHON TE€OMETPHUU:
YMEHHE paclO3HaBaTh MPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX KMU3HEHHBIX CUTYALMSIX W NPU U3YUEHUU JIPYTUX
y4e€OHBIX MPEAMETOB, TMPOSIBICHUA 3aBUCUMOCTEM H  3aKOHOMEPHOCTEH,
(GopMyIMpOBaTh MX Ha SI3bIKE F€OMETPUM M CO3AaBaThb I'€OMETPUUYECKUE MOJEIH,
IPUMEHATh OCBOCHHBIM T'€OMETPUYECKHUN ammapaTr s peleHUus MPaKTHKO-
OPUEHTUPOBAHHBIX 3a/Ja4, WHTEPOPETHPOBATh M OLICHUBATh IOJIYYEHHBIE
pe3ybTaThl.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCSl BKJIIOUYEHHE B KYpC
CTEPEOMETPUM B HaAdaJle €ro H3y4deHWs 3a]ad, peEIIacMbIX Ha YPOBHE
UHTYWUTHUBHOTO MO3HAHUS, M ONPEeAeIEHHBIM 00pa3oM opraHuzoBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHME€  MPOCTPAHCTBEHHBIX 00pa3oB M  3aJad Ha  OIEpPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHBIE cojepxaTenbHble JIUHUKM Kypca «['eomerpun» B 10-11 kmaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CPEHEro 00IIero ooOpa3oBaHusI.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENbHO U MOCTYNATEIBHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpum oTBoauTcs 2 4aca B Henenro B 10 knacce u 1 gac B
Henento B 11 kiacce, Bcero 3a aBa rojia ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KIIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTEpeoOMeTpur. Touka, npsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IEPECEKAOLIUECH,
NapajuleJibHble W CKpeummBaronmecs npsamele. [lapajuiensHOCTs NpsAMBIX U
IUDIOCKOCTEW B NPOCTPAHCTBE: MAPAJUICIBHBIE MPSIMBIE B  IPOCTPAHCTBE;
[IapaJuIeNIBHOCTh TPEX MPAMBIX; MAPAIIEIBHOCTh MPSAMOW U IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMA CTOPOHAMH; YroJd MEXAy [PSIMBIMA B IIPOCTPAHCTBE.
[lapannenbHOCTh  IIIIOCKOCTEH: [apajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajienbHbIX IUIockocTel. [lpocTteiilne mnpocTpaHCTBEHHbIE (QUIYpbl Ha
IJIOCKOCTH: TE€Tpa’ap, KyO, napaiesaenunes]; IOCTPOCHUE CEUCHU.

[leprieHIUKYJISPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIEHIUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yTJIA.
IleprieHIUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSHUE
OT MNpsAMOM A0  IUJIOCKOCTH,  MpoeKuus  GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEN: TNPHU3HAK  NEPHNEHIUKYJISPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIIYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronapHas
NpU3Ma; TPaHU U OCHOBAHUS NMPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIBHBIN
napajulesienunes; U ero csoucrsa. Ilupamumpa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMMU/IbI; PAaBUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHThl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAaHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHMKA; NpPaBUJIbHAS MpPU3MaA U
NpaBWIbHAs NHPAMHUA; NPABUIIbHAs TPEYroJibHas MHUPaMHUAA W TPaBUIIbHBIN
TteTpadap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPaHHHKAX: OKTadp,
nozexasip u ukocasap. CeueHus: pu3Mbl U MUPAMHUIBL.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IUDIOCKOCTU.  ODJEMEHTbl CUMMETPUM B MNHpPaMHAAX, NapajuleJenuIenax,
MPAaBWJIBHBIX MHOTOTPAHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAHMM, TEOpeMa O OOKOBOW IOBEPXHOCTH NPSIMOMl IPU3MBIL
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TE.

11 KIIACC

Tena Bpamenust

HunuHapuyeckas MTOBEPXHOCTB, oOpasyrolue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroiiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOoHyC: OCHOBaHUE U BepIlIMHA, 00pa3yroIasi
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpasyroIniue U BbICOTa; OCHOBAaHMS U OOKOBasi MIOBEPXHOCTb.

Cdepa u map: HeHTp, paaudyc, AUAMETP; IUIOLIAJb MMOBEPXHOCTU CQEpHI.
B3auMHoe pacnonoxenue chepsl U INIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
10 b ChEpHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTKa MUIMHAPA U KOHYCA.

KomOunamuu Ten BpalleHUss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoJIO cdephl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAaIlCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
NPSIMOYTOJILHOTO Tapajuiesnienunena v ciueacteus u3 He€. OO0bEM MWIMHAPA,
KoHyca. O0BEM 11apa U miomaab chephl.

[Togo6usie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApa (MapaJUIeIbHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TIPOXOJSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4yucio. Pa3ioxkeHue BekTopa Mo TpéM HEKOMILIaHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBUJl JEUCTBUU € BekTopamu. IIpsmoyroisbHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTol Mexay BekTopamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MPOrpaMMbl yuyeOHOTO MpeaMmeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YYAIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpoLeTyp TpaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C UX
GyHKIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJIGHTUYHOCTH, YBAXKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOrO  MOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

JcTeTu4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIJIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUN;
BOCIIPUUMYHMBOCTBHIO K MATEMAaTUYECKUM aCIeKTaM Pa3IMuHbIX BUIOB UCKYCCTBA.

du3znyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUSA B
WHTEpecax 37J0pOBOTO U O6e30macHOro o0pa3a KM3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOC TNMHUTAaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATHH U

OT/IbIXa, peryispHas busnueckas AKTUBHOCTb); busrgecKoro
COBEPIIICHCTBOBAHHSI, npu 3aHATHAX CIIOPTUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIATh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W pealn30BbIBATH COOCTBEHHBIC J>KU3HEHHBIC TIJIAHBI;



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHYCCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa 9SKOJOTHYECKUX  MPoOIIeM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

Cc(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LHMBHIW3AIMH; OBJIAJCHHUEM S3BIKOM
MaTEeMaTHKd M MaTeMAaTHYCCKOW KyJIbTYpOW KaK CpEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTepU3yHOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  VYuusepcanvnvie  nosmasamenwvuwvie  Oelicmsus, — obecneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYJCarowjezo  Mupa;  npumeHeHue  J102U4ecKux,
uUcce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

BBISIBIIATH M XapaKTEPU30BaTh CYIECTBEHHbIE IMPU3HAKH MaTEMaTUYECKHX
OOBEKTOB, TIOHSTHM, OTHOUIEHUH MEXIy TMOHATUAMH;, (HOopMyIHpoOBaTh
OTIpEJICIICHHS TOHATUN; YCTAaHABINBAThH CYIIECTBCHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHMSI, KpUTEPUU TTPOBOAMMOTO aHAIIN3A,
BOCIIPUHUMATh, (DOPMYJIUPOBATh U MPEoOPa30BHIBATH CYXKIACHUS: YTBEPAUTEIIHHBIC
U OTpUIIaTeIbHBIC, SAUHUYHBIC, YACTHBIC U 00IIKE; YCIOBHEIE;

BBISIBIIAITH MATEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTUBOPEYUS B
dakTax, MaHHBIX, HAONIOACHUSAX W YTBEPXKIACHUSAX; IpeyiaraTb KPUTCPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;



Jenath BBIBOJABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX H
WHAYKTUBHBIX YMO3aKIIOUSHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHH;
IPOBOJAUTH CAMOCTOATEIBHO JIOKA3aTeIbCTBA MATEeMAaTHUECKUX YTBEPKIACHUN
(mpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, PUBOIUTH MPUMEPHI U
KOHTPIpPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOBL;
BBIOMPATh CHOCOO pelIeHHs y4eOHOU 3a1auu (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMIIIMA C YY4ETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:
UCIIOJIb30BaTh  BOIMPOCHl KAaK HCCIEAOBATENbCKUN WHCTPYMEHT IO3HAHMUS;
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOiIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO ITO3ULIAI0, MHECHHE;
IPOBOJUTH CaMOCTOSITENIBHO CIJITAHUPOBAHHBIA 3KCIEPUMEHT, HUCCIEIOBAHUE 10
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBJICHMS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMH, SIBICHUSIMH, IPOLIECCAMHU;
CaMOCTOSITeNIbHO  (hopMynHpoBaTh 00OOIIEHUST YW BBIBOALI MO pe3yJibTaram
OPOBEAEHHOIO  HAONIONEHUSA, HCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHUH;
IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TaKKe BBIIBUTATh
MPE/IOIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:
BBISBJIATH 1e(ULNTHI HH)OPMALIUY, JAHHBIX, HEOOXOJUMBIX JJIsl OTBETA Ha BOIPOC
U ISl peLIeHUs 3a/1a4U;
BbIOMpaTh WH(OpPMALMIO W3 HCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIN3UPOBATH,
CHUCTEMaTHU3UpPOBaTh M HMHTEPIPETUPOBATh MH(POPMAIHMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,
CTPYKTYpUpOBaTh HHGOpPMALMIO, NPEICTaBIsATh €€ B pa3IuuHbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKy;
OLIEHWBATh HAA&KHOCTh WH(OPMALIMU MO CaAMOCTOSTENIEHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2)  Vhusepcanohvie KOMMYHUKAGMUGHbBlE  Oelicmeus,  00eCneyusaom
chopMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

Oo0uenue:
BOCTIIPUHUMATh U (HOPMYIHPOBATh CYXACHHUS B COOTBETCTBHUU C YCIOBUSIMHU U
HensiMu  OOLIEHUS; SICHO, TOYHO, TPAaMOTHO BbIpaXaThb CBOIO TOYKY 3pEHHUS B
YCTHBIX U NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS MO XOAY PELICHUs 3ajayu,
KOMMEHTHPOBATh MOJTYYEHHBIN pe3ybTar;



B XoA€ OOCYXIEHHUS 3a/JaBaTb BONPOCHl MO CYHIECTBY OOCY>KIaeMOW TEMBI,
npoOsieMbl, pemaeMol 3aJadud, BBICKA3bIBaTh MHJIEH, HAICJICHHbIE Ha IOHUCK
pELICHUs; COIMOCTABIATh CBOM CYXIEHUS C CYXICHUAMH JPYIUX YYaCTHUKOB
nuanora, oOHapy>KUBaTh Pa3jM4Me U CXOACTBO MO3UIMH; B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;
NPEACTABIATh PE3yJbTaThl PEIICHUS 33a7aud, SKCHEPUMEHTa, WCCIEIOBaHUsA,
MPOEKTa; CAMOCTOATEIBHO BBIOMPATH (opMaT BBICTYIUICHHS C Y4ETOM 3ajad
MPE3EHTAllUU U OCOOEHHOCTEHN ayTUTOPHUHU.

CoTpyaHu4vecTBo:
NOHUMAaTh M HCHOJb30BATh MPEUMYINECTBA KOMAHAHOW W WHAUBUAYAJIbHON
paboOThl MpU pelIeHHH Yy4YeOHBbIX 3ajJad; NOpPUHUMAaTh LEJlb COBMECTHOU
JESITEIbHOCTH, TUTAHUPOBATh OPTaHU3AIlMI0 COBMECTHOM paboOThI, paclpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh TPOIECC M pPE3yabTaT paldOThI;
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;
y4acTBOBaTh B TIpynmnoBbIX (opmax paboTsl (00CyxkAeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W HWHBIC); BBIIOJHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTMMHU YJI€HAMU KOMAaH/bI, OLICHHBATh
KayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSAM, CHOPMYJINPOBAHHBIM
y4aCTHUKAaMU B3aUMOJEHCTBUSL.

3) Yuusepcanonvie  pezynamueHble Oeticmeus, obecneuusaiom
Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusamnus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHHS 3a]1a4, BRIOUPATh CIIOCO0 PEIICHHS C
YIETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTHPOBATh BAPUAHTHI PEIICHUI ¢ YIETOM HOBOM HH(MOPMAIIHH.
CaMOKOHTPOJIb:
BJIaJICTh HAaBBIKAMM TO3HABATEIHHOM peQICKCHH KaK OCO3HAHHUS COBEPIIAeMbIX
JEWCTBUH WM MBICIHMTEIBHBIX IPOIECCOB, MX PE3yJbTaTOB; BIAJAETh CIIOCOOaAMU
CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIECCA U PE3YJIbTATa PEIICHUS MaTEeMaTUYECKON
3aJ1a4u;
MPEABUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MpPH PEIICHUHM 3aJa4H,
BHOCHUTH KOPPEKTHBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, TaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE pe3yJibTaTa LU U YCIOBUSIM, OOBSCHSITH MPUUYHHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIbHOCTH, HAXOJUTh OIIUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI

10 KITIACC



OnepupoBaTh MOHATUSMHU: TOUKA, OpsIMasi, INIOCKOCTb.

[IpyMEHATE aKCHOMBI CTEPEOMETPUM M CIEACTBHS W3 HUX IPU PELICHUU
r€OMETPUUECKUX 3a/1a4.

OrnepupoBaTh NOHATUSMHU: NMAPAIUIENBHOCTh U NEPHEHAUKYIIPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccudummpoBaTe B3aUMHOE pAaCIONIOKEHHE NPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: ABYTPAHHBIM YIroOJI, TPaHU JBYIPAaHHOTO YIIJIa,
pedpo IBYTPAHHOTO yria; JUHEHHBIM Yrosl JBYIpaHHOIO yIJa; rpajycHas Mepa
JIBYIPaHHOTO yTJIA.

OnepupoBaTh MNOHATUSMU: MHOTOIPAHHHMK, BBITYKJIBIA M HEBBITYKJIBINI
MHOI'OTPAaHHHUK, JJIEMEHTBI MHOTOIPaHHUKA, [IPABUILHBIA MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOI'PAaHHHUKOB (IHMpaMuJa; NpU3MA,
NPSIMOYTOJIBHBIN HapaJijiesIeuIe]l, Kyo0).

KnaccuduumpoBare ~ MHOTOrpaHHUKHM,  BbIOMpas  OCHOBAHMS  JUIs
Kiaccu(ukanuy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; TMPaBUIIbHbBIE
MHOTOI'PAaHHHKU; IPSIMbIE U HAKJIIOHHBIE IPU3MBI, TapaJUICICIUIIEBI).

OnepupoBath MOHATUSMHU: CEKYIAs IIJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOJIB3YSl METO/, CJIEOB.

CTpouTh C€YEHHsI MHOTOIPAHHUKOB METOJOM  CIJIEIOB, BBIIIOJHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (QUIYp: BHI
CBEpXy, COOKY, CHU3Y.

Pemmarp 3a7aun Ha HaxOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3lam Win
aNrOpUTMaM, NPUMEHSS W3BECTHBIC AHAIUTUYECKHE METOABI MPH PEIICHUU
CTAHJAPTHBIX MAaTEMATUYECKUX 3a/1a4 HA BBIYHMCIICHUE PACCTOSHUN MEXKIY IBYMSI
TOYKaMHM, OT TOYKM JO IpsAMOW, OT TOYKM JO IUIOCKOCTH, MEXAY
CKPEIMBAIOIIUMUCS IIPAMBIMH.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMUMH 0 00pa3laM Uiu
aNrOpUTMaM, NPUMEHSS W3BECTHBIC AHAIUTUYECKHE METOABI MPH PEIICHUU
CTAaHJAPTHBIX MATEMATHMYECKUX 3aJa4 HA  BBIYMCIEHUE YIVIOB  MEXAY
CKPCIMBAIOIIMMUCSA TPAMBIMH, MEXKIYy IMPSAMOM M  IUIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Beruncnarh 00bEMBI M TUIOMIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamMyga) ¢ OpuMeHeHueM (GOpMyJ; BBIUMCIATH COOTHOUICHUS MEXKIY
IUIOHIA/IIMU MTOBEPXHOCTEH, 00bEMAMHU MOI0OHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh MNOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.



W3Bnekatb, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTaBICHHYIO HAa YEpPTEKax U
PUCYHKAX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Uil PEUIEHUs] CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOIararoinX HECKOIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATH MPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKUX 3a1a4.

[IpuBOANTH HpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
YKU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIC IIOHATHS B IPOLECCE IOUCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'EOMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KIIACC

OnepupoBaTh NOHATUAMM: IMWIMHAPUYECKAs MOBEPXHOCTh, 00pa3yrolue
UUAJMHIPUYECKOW  MOBEPXHOCTU;,  IIWIMHAP,  KOHUYECKAass  IMOBEPXHOCTb,
oOpa3yrolue KOHHYECKON TOBEPXHOCTH, KOHYC; c(hepruyeckasi mOBEPXHOCTb.

Pacnio3naBaTh Tena BpanieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTA; IIApOBOM CJIO0i, OCHOBAaHUE IIAPOBOI0O CJIOS, BBICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Beruncnare 00bEMBI M IUIOHMIAAM  TOBEPXHOCTEH Tel  BpallleHWUs,
r€OMETPUYECKUX TEJ C MpUMEHEHUEM (HOpMYII.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAaHHUK, BIMCAHHBIH B cdepy u
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK WM TEJO
BpAaIlCHUS.

BeIuncnaTh COOTHOIIGHUSI MEXKIY TUIOIIAISIMH MOBEPXHOCTEH U 00BEMaMU
MOAOOHBIX TEII.

N300pakath u3ydaemble (QUTypbl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonaHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BUJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpaIlleHUS.



W3Bnekatb, HWHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, MPEACTaBICHHYIO Ha YepTekax u
pPHUCYHKaX.

OnepupoBath MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BbITIONHATE  EHCTBUS  CJIOXKEHUST BEKTOPOB, BBIYMTAHHUS BEKTOPOB H
YMHOXEHHS BEKTOpaA Ha YUCIIO, OOBIICHITH, KAKUMHU CBOMCTBAMU OHM 00JIaat0T.

[TpuMeHsTh paBUIIO MapalieIenuIea.

OnepupoBaTh NOHIATUIMU: IEKAPTOBBI KOOPJIMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJAYJb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJIWHATHI BEKTOpa, Yroi MEXIY
BEKTOpaMH, CKAJIIPHOE TIPOU3BEACHIE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUTAaHAPHbIE
BEKTOPBI.

Haxoants cyMMy BEKTOPOB M MPOU3BEJCHUE BEKTOPA HA YUCIO, YTOI MEXKIY
BEKTOpPAMH, CKAJSIPHOE IMPOU3BEIEHUE, PACKIAIbIBaTh BEKTOP MO JIBYM
HEKOJUIMHEAPHBIM BEKTOpaM.

3anmaBath IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBON CUCTEME KOOPIUHAT.

[TpumensTe TeomeTpudeckue (HaKThl I PEUICHHs CTePEOMETPUUIECCKUX
3a]a4, MPEANOIaralonuX HECKOIBKO MIAaroB PEIICHHs], €CIIA YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemarp mpocreiiniye reoMeTpuyecKue 3aJaud Ha MPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemmarp 3amaunm Ha J0Ka3aTENbCTBO MAaTEMAaTHYECKHMX OTHOIICHUH U
HAXOXKJIEHUE TEOMETPUUYECKUX BEIIMYUH 0 00pasiiaM WK alrOpUTMaM, MPUMEHSIS
W3BECTHBIE METO/IbI IIPH PEIIEHUN CTAaHAAPTHBIX MAaTEMaTHUYECKUX 3a/1a4.

[IpumeHATs OpOCTEHIINE MPOTPAMMHBIE  CPEIACTBA W BJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TIPH PEIICHUU CTEPEOMETPUIECKHX 3a/1ad.

[TpuBoaUTE TpUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpOAE U
KU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpumeHsTh TONy4YeHHBbIE 3HAHWSA HA TMPAKTUKE: aHAJIU3UPOBATh pPEAIbHbBIE
CUTyalldd W TIPUMEHATh H3y4YCHHBIC TIOHATHS B TMPOILECCE TOUCKA PEIICHHUS
MaTeMaTH4eCKd CHOPMYIHPOBAHHONW TMPOOJIEMBbI, MOJETUPOBATH peajbHbIC
CUTyalldd Ha S3bIKE TEOMETPUH, HWCCIEAOBaTh IOCTPOCHHBIE MOJETH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, anmnapara aareOpsl; pelarhb
NPAKTHUECKHE 3a]1a4M, CBA3aHHbIC C HAXOXKJCHHUEM I€OMETPUUECKHUX BEIHUYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanyecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NPOrpaMMblI Bcero O;Tpo‘ﬂbm’le p 6aKanec1me o0pa3oBaTe/IbHbIE
padoThI padoThI pecypesI
1 BBenenue B ctepeoMeTpuio 5
2 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 15 1
[TapamebHOCTh NPSMBIX M IIIOCKOCTEH
3 [eprieHAUKYIPHOCTD MPSIMBIX U TUIOCKOCTEH 12
4 VYTIabl MEKIY IPSIMBIMU M IJIOCKOCTSIMU 8 1
5) MHororpaHHuKu 12
6 OOBEMBI MHOTOTPAaHHUKOB 12
7 [ToBTOpEHME: CEUEHUs], pACCTOSHUS U YIJIbI 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 0




11 KIIACC

KoanuectBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m IporpaMmb1 Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTbI padoThbI pecypesI
1 Tena BpameHus 12
2 OOBEMBI TE 5
3 BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10
4 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 7 1
3HAHUM
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
undgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

OcCHOBHbIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, MpsMasi, IIOCKOCTb,
npoctpanctBo. [IpaBuia nzo0pakeHus
Ha PUCYHKaX: U300pakeHUs
TJIOCKOCTEH, MapalIeIbHBIX MPSMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

TToustue 00 aKCMOMATHYECKOM
MTOCTPOSHUH CTEPEOMETPHUH: AKCUOMBI
CTEPEOMETPHUU U CIIEACTBUS U3 HUX

[TousiTHE 00 aKCHOMATHYECKOM
IMOCTPOCHUHU CTCPCOMETPHUU: AaKCUOMBI
CTCPCOMCTPHHU U CICACTBUA U3 HUX

[TousiTHE 00 aKCHOMATHYECKOM
IMOCTPOCHUHU CTCPCOMETPHUU: AaKCUOMBI
CTCPCOMCTPHHU U CICACTBUA U3 HUX

TToustue 00 aKCMOMATHYECKOM
MOCTPOEHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHH U CIIEACTBUS U3 HUX

B3anMHOe pacnosnokeHue npsMbIx B
IIPOCTPAHCTBE: MEPECEKAIOIINECS,
NapajuIeIbHbIE U CKPEILMBAIOLIUECS
IpsIMbIE

[TapamiensHOCTh NPSIMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE:
napaJiesibHble IIpsSMBbIE B
IIPOCTPAHCTBE; MAPAJIIEIBHOCTD TPEX




IIPSIMBIX

[TapamenbHOCT IPSIMBIX U

8 IUIOCKOCTEH B IPOCTPAHCTBE: 1
[TapannenbHOCTh NPSMOIA U TNIOCKOCTH

9 Pemenue 3amau 1

10 Perenue 3an1au 1

11 VYTiBl ¢ COHAIIPAaBIECHHBIMH CTOPOHAMHU 1

12 Yoy Mexy NpsSMBIMU B IPOCTPAHCTBE 1

13 Yoy Mexy NpsSMBIMU B IPOCTPAHCTBE 1

14 [TapannenbHOCTh IIOCKOCTEMH: 1
napajuieNIbHbIEe TUIOCKOCTH

15 CBoiicTBa napajiebHbIX INIOCKOCTEN 1
[Ipocreiimme mpocTpaHCTBEHHBIE

16 (burypsl Ha MIOCKOCTH: TETPa’Ip, KyO, 1
napajuIesIeuIe]|

17 Iloctpoenue ceuennii

18 Iloctpoenue ceuennii

19 Pemenue 3amau
KonTponbhas padbota no teme

20 "[Ipsimble M TUIOCKOCTH B 1
npoctpaHcTse. [lapamienbHOCTh
IPSIMBIX U IIJIOCKOCTEN"
[lepneHMKyIAPHOCTD NPSMON U

21 TUIOCKOCTH: TIEPIICHIUKYIISIPHBIE 1
MpsIMBIE B IPOCTPAHCTBE

29 [IpsiMble mapasienbHble U 1
MEPIIEHIUKYISIPHBIE K MIIOCKOCTH

23 [Ipsimbie mapauiebHbIE U 1
NEPIIEHAUKYIISPHBIE K MJIOCKOCTH

24 [Tpu3HaK neprneHaAuKyIIpHOCTH 1




IIPSIMOM U INIOCKOCTH

25

[Ipu3Hak nepneHauKyJIApHOCTH
IIPSIMOM U TNIOCKOCTH

26

TeopeMa 0 npsAMON NEpIEHIUKYISIPHON
IJIOCKOCTH

27

TeopeMa 0 npsAMON NEepIEHIUKYISIPHON
IJIOCKOCTH

28

Teopema o npsMoil meprneHAUKYIIPHON
IJI0OCKOCTH

29

Hepl’[eHI{I/IKy.]'ISIp M HAKJIOHHBIC!
pacCToOAHUEC OT TOYKH 0 IIJIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

30

[lepneHquKymnsp U HAKJIOHHBIE:
paccTosiHue OT TOYKH [0 IIJIOCKOCTH,
pacCTostHUE OT NMPSAMOM 10 MIIOCKOCTH

31

[lepneHuKymsp U HAKIOHHBIE:
paccTostHue OT TOYKHU J0 IIIOCKOCTH,
paccTostHuE OT NMPSAMOM J0 MIIOCKOCTH

32

VYTIuBl B IPOCTPAHCTBE: YrOJl MEXIY
MIPSIMOM M TNIOCKOCTBIO

33

JIByrpaHHBIN yIroJl, JTMHEHHBIN Yroi
JBYTPAaHHOI'O yria

34

JIByTpaHHBIN yroJl, JMHEHHBIN yroa
JBYTPAHHOI'O yria

35

[lepneHUKyISPHOCTH MIJIOCKOCTEM:
IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEN

36

[lepneHUKyYISPHOCTB MIIIOCKOCTEM:
IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IJIOCKOCTEN

37

Teopema o TpEX nepneHANKYIIpax




38

TeopeMa 0 TpEX NepHeHANKYIIApax

39

TeopeMa 0 TpEX NepHeHANKYIIApax

40

KonrtponsHas pabora mo remam
"IlepnieHAUKYIAPHOCTD IPSIMBIX U
mockocTeil" u "YTibel Mex1y
NPSAMBIMH U TIJIOCKOCTAMM"

41

IloHsiTIE MHOTOIPaHHUKA, OCHOBHBIE
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIC
Y HEBBIITYKJIbIE MHOTOTPaHHUKUY;
pa3BEPTKAa MHOIOTPAHHUKA

42

IIpusma: n-yronpHas npu3mMa; rpaHu u
OCHOBAHMS IIPU3MBI; IIpsIMast U
HaKJIOHHAsI IPU3Mbl; OOKOBAs U MOJIHAs
ITOBEPXHOCTb MTPU3MBI

43

[Tapamrenenunen, NpsAMOYTOJIbHBII
NapajuIeJIENUIEN U €r0 CBOWCTBA

44

[Mupamuma: n-yroiapHas MUpaMuaa,
I'paHu ¥ OCHOBaHHE MUPAMMU/IBL;
OO0KOBas U MOJIHAs TOBEPXHOCTh
MUPaMU/Ibl; IPaBUIIbHAS U yCeUEHHAs
UpaMuIa

45

[IpaBuIbHBIC MHOTOTPaHHUKH: TIOHATHE
NPaBHJIBHOTO MHOTOTPAaHHUKA;
HpaBUIbHAS IPU3Ma U IPaBUIIbHAS
NHUpaMuJia; IPaBHIbHAS TPEYTOJIbHAS
NHUpaMu/ia U MPaBUIBHbINA TeTpasap;
Ky0

46

[IpeacraBnenue o MpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTa’/p, N0ACKa 1P
U MKOCAXIP.

47

CuMMeTpus B IPOCTPAHCTBE:
CUMMETpPHUS OTHOCUTEJIBHO TOUKH,




IIPSIMOM, TVIOCKOCTH. DJIEMEHTBI
CUMMETpPUU B IUpaMUax,
napajuiejenuIeax, NpaBUiIbHbIX
MHOI'OIPaHHUKAX

Brranciaenue 31eMeHTOB

48 MHOTOTPaHHHUKOB: pEOpa, AUaroHam, 1
YTJIBI
[Tnomanp 60KOBOM MOBEPXHOCTH U
TIOJTHOM OBEPXHOCTH MPSIMOH IPU3MBI,
49 IUTONIa/Ib OCHOBAHHIA, TEOpeMa O 1
OOKOBOW IMOBEPXHOCTH MPSIMOM
PU3MBI
[Tnomans GOKOBOM TOBEPXHOCTH U
50 MOBEPXHOCTH MPABUIBHON THUPAMU/IBI, 1
Teopema o IIoIaan OOKOBOH
MTOBEPXHOCTH YCEUEHHOU TTHPAMHUIBI
51 Pemenue 3amau 1
50 Kontponbnas paboTa mo teme 1
"MHoOrorpaHHuku"
53 [TonsaTue 06 00BEMeE 1
94 OO6BbEM upaMuIsl 1
55 O6BbEM upaMuIbl 1
56 O0BEM mupamMuIsI 1
S7 O6bEM upaMuIbl 1
58 Pemienue 3anau
59 O0BEM pU3MBI 1
60 O0BEM pU3MBI 1
61 OO6BEM NPU3MEI 1
62 Pemrenue 3amau 1




63

Pemenue 3agau

64

O6o6maromuii ypok mo teme "OObEMBI
MHOTOI'PAaHHUKOB"

65

[ToBTOpeHmE, 0000IIEHNE
cucremaTtusanusa 3Hanuil. [loctpoenne
CEYEHHUI B MHOTOI'PAaHHHKE

66

[ToBTOpenue, 0600IICHNE
cucTeMaTu3auus 3HaHuil. Beraucienue
PAcCTOSIHUM: MEXKIY ABYMs TOUKAMHU,
OT TOYKH JI0 IPSMOM, OT TOUKH J10
IUIOCKOCTH, MEXTY
CKPELIMBAIOIIMMHUCS IPSIMBIMH

67

HToroBast KOHTpOJIBbHAS paboTa

68

[ToBTOpEeHHE, 0000IIEHNE
cucTeMaTH3anus 3HaHu. Beruncienne
YIJI0B: MEXAY CKPEIMBAIOIIUMUCS
MPSIMBIMU, MEXTY TIPSIMOM 1
MIJIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YIJIOB MEXIY TIIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




11 KIIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydyeHus

DJIEeKTPOHHbIE
undgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

Cdepa u map: ueHTp, paanyc, 1namerp;
TUIONIA/Ib TOBEPXHOCTHU ChEPhI

BsanmHuoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTeJIbHas TNIOCKOCTH K cepe;
Ionab chepsl

N3o0paxxeHue cdepsl, mapa Ha IIOCKOCTH.
Ceuenus mapa

unuuapudeckast TOBEPXHOCTb,
o0pa3yromue HUIHHIPHYECKON
MOBEPXHOCTHU, OCh IMJIMHIPUIECKOM
MOBEPXHOCTHU

Humuaap: ocHoBaHUS M OOKOBast
MOBEPXHOCTh, 00pa3yoas U OChb; IJIOMIAb
OOKOBOH U MOJTHON OBEPXHOCTH

N300pakeHne UIMHAPA Ha TNIOCKOCTH.
Pa3Béprka nununapa. CedyeHus HUIMHIpA
(MI0CKOCTHI0, MapaIEIbHON WIIN
NEePIEeHIUKYISIPHON OCH LIMIUHAPA)

KoHnueckasi moBepXHOCTh, 00pa3yroIue
KOHUYECKON TOBEPXHOCTH, OCh U BEPIIMHA
KOHHYECKOW MTOBEPXHOCTU

Konyc: ocHOBaHMe U BepiinHa, 00pa3yromas
1 OCh; IJIOMAAL OOKOBOM M IOJHOMN
MOBEPXHOCTH

Yceu€HHBIN KOHYC: 00pa3yoiire 1 BBICOTA,
OCHOBaHUs U OOKOBasi IOBEPXHOCTh




N3006pakenue KkoHyca Ha MJI0OCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 .
(III0CKOCTHI0, NAapaJlIeIbHOM OCHOBAHUIO, U
IJIOCKOCTBIO, MPOXO/SIIEH uepe3 BEPIIUHY)

11 Komb6unanus ten Bpamienus u
MHOTOI'PaHHHKOB
MHororpaHHHK, OMUCAaHHBIN OKOJIO chephl;

12 cdepa, BMcaHHasi B MHOTOTPAHHUK HITU B
TEJIO BpallleHus

13 [Tonstue 06 06bEéme. OCHOBHBIE CBOWCTBA
00BEMOB TE

14 O06bEM IuIMHApa, KOHYCa

15 O0BéM mIapa U TIoImaah chepbl
[Tono6GHbIe Tena B MPOCTPAHCTBE.

16 COOTHOIIIEHUS] MEXKTY TUIOIIAISIMHU
MOBEPXHOCTEH, 00bEMAMHU MOAOOHBIX TEJ

17 KonTponbHas pabora o temam "Tena
BpameHus" u "O6beMbl Ten"

18 BekTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnoxeHne 1 BHIYUTaHHE BEKTOPOB

20 YMHOXeHHEe BEKTOpa Ha YHCIIO
PasnosxeHne BeKTOpa 1o TpEM

21 HEKOMIUTaHapHbIM BekTopam. [IpaBuiio
napasuieNienumneia

99 Pemenue 3a1a4, CBA3aHHBIX C TPUMEHECHHEM
IIpaBUJI ICUCTBUH C BEKTOPAMHU
[IpsimoyroipHas cucreMa KOOpAWHAT B

23 npoctpancTBe. KoopauHAaTh BEKTOpA.
IIpocreitmue 3aga4n B KOOpAMHATAX

o4 VYron mexnay Bekropamu. CKaasipHOe

MMPOU3BCACHUC BCKTOPOB




Brpluucnenue yrios Mex1y NpsIMbIMUA U

25 1
IUIOCKOCTSIMU

2% KoopauHatHO-BEKTOpPHBIN METOJ TIPU 1
pELIEHUH F€OMETPUUECKUX 3a4a4

7 KoHnTtposbHas padota mo teme "BekTopsr u 1
KOOpJMHATHI B IPOCTpaHCTBE"
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3ALMS

28 3Hanuil. OCHOBHBIE (UTYPHI, (HAKTHI, 1
TEOpPEeMbI Kypca INIaHUMETPUU
[ToBTOpenue, 0000IIEHNE U CUCTEMaTH3aLMS

29 3HaHuil. OCHOBHBIE (QUTYPHI, (HAKTHI, 1
TEOpEeMbI Kypca INIaHUMETPUH
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS

30 3HaHuH. 3a/1a4uy IUIAHUMETPUU U METOJIbI UX 1
pemeHus
[ToBTOpenue, 0000IIEHNE U CUCTEMaTH3aIHS

31 3HaHWH. 3a/1a4M TUIAHUMETPHH U METOJIBI UX 1
peleHus
[ToBTOpenue, 0000IIEHNE U CUCTEMaTH3AIHS

32 3HaHuil. OCHOBHBIE (DUTYPHI, (HDaKTHI, 1
TEOPEMBI Kypca CTEpEOMETPUU

33 HToroBas KOHTpOJIbHAsA paboTa 1

34 [ToBTOpEHHE, 0000IIEHNE U CUCTEMATH3AIIHS 1
3HaHUU

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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