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MNOACHUTEJBHASA 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 TpeOOBaHUMW, NPEABIBIAEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWIMA POCCHICKOTO 0O0pa3oBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO M TO3HABATEIBHOTO PAa3BUTHUS
JUYHOCTH 00YyYarOmMnXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CPEAHErO OOIIero
oOpa3zoBaHus OO0YyCIIOBJIEHA MPAKTUYECKOH 3HAYUMOCTHIO METANpPEIMETHBIX W
MPEAMETHBIX PE3YJIbTATOB OOYYEHHS T€OMETPUU B HAIPABICHUU JIMYHOCTHOTO
pa3BuTHs oOydaromuxcs, ¢GopMHUpoBaHUs (YHKIMOHAJILHOM MaTeMaTH4eCKOu
IPaMOTHOCTH, U3YUYCHUS IPYTUX y4eOHBIX AUCHUILIUH. PazBuTre y oOydaronmxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOKIECHUU TCOMETPHUUCCKUX
aOCTpaKIMii, COOTHOIICHHH PEATBHOTO M HWICATBHOTO, XapaKTepe OTPaKCHUS
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIU MATEMAaTHUUECKOTO0 MOJICTUPOBAHUS B HAYYHOM
MO3HAHWUU M B MIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MHUPOBO33PCHHUS
yYalIUXCs, a TaKKe KauyeCTB MBIIUICHUSA, HEOOXOAMMBIX JUIsl aJanTalliid B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBsieTCs OJAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECreYMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCITUTIIMH €CTECTBEHHO-HAYYHOM HAINPaBICHHOCTH, TaK M TYMaHUTAPHOM.

Jlornyeckoe MeIUIeHHe, (HOPMUPYEMOE TPH HM3YYCHHH OO0yYarOIIMMHUCS
MOHSATUHUHBIX OCHOB T€OMETPHH U MIOCTPOCHUHU LIETIOYKU JJOTUIECKUX YTBEPIKICHUMN
B XOJI¢ PCIICHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIJBUTATh M OIPOBEpPraTh
TUMOTE3bl HETOCPEACTBEHHO HCIIOIB3YIOTCS MPU PENICHUH 3a7ad €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YACTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsIX JesATeNbHOCTH 4YesoBeka. OpueHTalus 4elioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHAJIbHOrO ObITHS, (opMa
OTpaXEHUSI OKPYIKAIOIIET0 MHpA, YCIOBHE YCIENIHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHus  JeHCTBUTENbHOCTH.  OmnepupoBaHWE  TPOCTPAHCTBEHHBIMHU
oOpazamMu OOBEIMHAET pa3Hble BUABI y4E€OHOM M TPYIOBON NIE€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBHO BAXKHBIX KA4eCTB, MOATOMY aKTyallbHA
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMMmbl ydeOHOro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUIHBIX T€OMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOIOJKEHUST 00pa3oBaHus
MO CTEIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. Takum oOpa3zoM, oOydaroligecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh HM3Y4YUTh TE€OMETpPHUIO OoJee
r1y0OKO, €ci B JajbHEWIleM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBISIOTCS:
dbopMHpoBaHUE TPENCTABICHUS O T€OMETPUU KaK YaCTH MHPOBON KYyJIbTYphl H
OCO3HaHHE €€ B3aMMOCBS3HU C OKPYKAIOIUM 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 OTICPUPOBATH OCHOBHBIMU MOHATHSIMH O MHOTOTPAaHHUKAX
Y TeJIaxX BpAIICHUS U KX OCHOBHBIMH CBOWCTBAMU;

OBJIAJICHWE alTOPUTMAMHU PEIICHUS OCHOBHBIX THIOB 3a1a4; (HOpMUPOBAHHE
YMEHUS MPOBOJNTHh HECIIOXKHBIC JOKA3aTCIbHBIC PACCYKICHHUS B XOJIEC PEIICHUS
CTEPEOMETPUYCCKHUX 3a7a4 1 3aJ1a4 C MPAKTUICCKUM COJICPIKAHUEM;

pa3BUTHE WHTEIUICKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH OO0ydYarommxcs,
MO3HABATEIILHON  AKTUBHOCTH, HCCIEOBATEIbCKUX YMEHHM, KPUTHYHOCTHU
MBIILICHUS;



dbopmupoBanre (YHKIUMOHATBHOW TPaMOTHOCTH, pPEJIEBAHTHON TE€OMETPHUU:
YMEHUE PAClO3HABaTh MPOSIBICHUS T'€OMETPUUYECKHUX IOHATHH, 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'€OMETPUYECKHH ammapaT s pPElIeHHs 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
WHTYUTUBHOTO MTO3HAHUS, U ONPEeIEHHBIM 00pa3oM OpraHu3oBaHHas paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUSs, 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/laHM€  NIPOCTPAHCTBEHHBIX 00pa3oB M  3aJad Ha  ONEPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbBIE cozeprkarelibHble TUHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«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
o0ydeHHUs Ha YPOBHE CpEHEro 00IIero ooOpa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEA0BATENILHO M TOCTYNATENBHO, €
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

Ha u3yuenue reomerpumn orBoautes 2 yaca B Henemo B 10 kimacce u 1 gac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KIIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTE€peOMeTpuu. Touka, npsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHM:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IEPECEKAOLIUECH,
NapajuleJibHble W CKpeummBaronmecs npsamele. [lapajuiensHOCTs NpsAMBIX U
IUDIOCKOCTEW B NPOCTPAHCTBE: MAPAJUIEIBHBIE IPAMBIE B MPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW W IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMA CTOPOHAMH; YroJd MEXAy [PSIMBIMA B IIPOCTPAHCTBE.
[lapannenbHOCTh  IIIIOCKOCTEH: [apajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajienbHbIX IUIockocTei. [lpocTeiline mnpocTpaHCTBEHHbIE (UIypbl Ha
IJIOCKOCTH: TE€Tpa’ap, KyO, napaiesaenunes]; IOCTPOCHUE CEUCHU.

[leprieHIUKYJISPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIEHIUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU MPAMOM U IUIOCKOCTH, TeOopeMa O IIpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJia.
IleprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEN: TNPHU3HAK  NEPHNEHIUKYJISPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIIYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
NpU3Ma; TPaHU U OCHOBAHUS NMPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajuleJienunes; U ero csoucrsa. I[lupamumpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHThl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MA U
NpaBWIbHAs NHPAaMUA; NPABUIIbHAs TPEYroJibHas MMHUPAMHAA W TPABHIbHBIN
TteTpadap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPaHHHKAX: OKTadp,
nozexasip u ukocasap. CeueHus: pu3Mbl U MUPAMHUIBL.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IUIOCKOCTH.  JJEMEHTbl CUMMETPMM B NHMPaMHJIAX, HapaJIeJeNUIenax,
IIPaBUJIbHBIX MHOTOI'PAHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TMOBEPXHOCTU NPABUIBLHON MHUPAMUIBI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tena Bpamenust

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

Konunueckass moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOocTU. KoHyC: ocHOBaHMe U BepIlIMHA, 00pa3yromias
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpasyroIniue U BbICOTa; OCHOBAaHMS U OOKOBasi MIOBEPXHOCTb.

Cdepa u map: UEHTp, paguyc, AUAMETP; IUIOMIATh MMOBEPXHOCTU CREpHI.
B3auMHuoe pacrnionoxenue chepbl U TUIOCKOCTH; KacaTellbHas TIOCKOCTh K cdepe;
101 ChEpPHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTKa MUIMHAPA U KOHYCA.

KomOunanuu Ten BpalieHUss 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.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MTOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEI.

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 4ucio. Pa3ioxkeHue BekTopa Mo TpéM HEKOMILIaHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemienue 3amad, CBA3aHHBIX C
NpUMEHEHUEM TMpaBWil JAeUCTBUM ¢ BekTopamu. llpsimoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay Bekropamu. CKalspHOE MNPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHMSI MpOTrpaMMbl y4eOHOro TmpeaMera
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIUU 00YUAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBIICHHMA,
MpoLeTyp TpaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTHU, YBAKECHUS 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 BOCIIUTAHMS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYUBOTO OYyIIIETO.

JcTeTu4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIJIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUN;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUYECKUM acCleKTaM Pa3jIMYHbIX BUAOB UCKYCCTBA.

du3znyeckoe BOCIUTAHKE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TNPUMEHATh MaTeMaTUYECKHE 3HaHUA B
WHTEpecax 370pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNU U

OT/IbIXa, peryispHas busnueckas AKTUBHOCTB); (bu3HIecKoro
COBEPIIICHCTBOBAHHS, pH 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHUEM COBEpILIATh OCO3HAHHBIN BHIOOD
Oyaymeil mnpodeccuu U peanu30BbIBATh COOCTBEHHbBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpPHCHTAIlMC Ha NMPUMEHEHHE MAaTeMAaTHUCCKUX 3HAHWHM JJI pEIICHUs 3a1ad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ¥  OOIICCTBCHHONW MPAKTHUKH, MOHHUMAaHUEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LHMBHIW3AIMH; OBJIAJCHHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh NPOCKTHYI0 M HCCIICIOBATEIBCKYIO JEATCIbHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOrO MpeameTa
«Marematuka XapaKTepU3yHOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATLHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  VYuueepcanvnvie  noznasamenvuvle  Oeiicmsus, — 0becneuugarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memo008  NO3HAHUS ~ OKPYHCAIOWie20  Mupa;  NpuMeHeHue  J102UYECKUX,
uUcce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBUA:

BBISIBIIATH M XapaKTePU30BaTh CYIECTBCHHbIE TMPU3HAKH MaTEMaTUYECKHUX
OOBEKTOB, TIOHSTHI, OTHOIICHWUH MEXIy TMOHATUSAMU, (HOPMYITUPOBATH
OTIpEJICIICHHS TIOHATUIN; YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIACCHU(DUKAIUH,
OCHOBaHWMSI JIJ1s1 0000IICHHS M CPAaBHEHHSI, KPUTEPUH TTPOBOIMMOTO aHAJIN3a;
BOCIIPUHUMATh, (DOPMYJIUPOBATh U MPEoOPa30BHIBATH CYXKIACHUS: YTBEPAUTEIIHHBIC
U OTpUIIATeIbHBIC, CTUHUYHBIC, YACTHBIC U O0IINE; YCIOBHEIE;

BBISIBIIAITH MATEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTHUBOPEYHS B
dakTax, MaHHBIX, HAONIOACHUSAX W YTBEPXKIACHUSAX; IpeyiaraTb KPUTCPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUHNIA;



JienaTh BBIBOJABI C HMCIIOJIb30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
IPOBOJUTH CAMOCTOSITEBHO JOKAa3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKICHUN
(mpsiMbIE M OT MMPOTUBHOTI0), BBICTpauBaTh apryMEHTALUIO, IPUBOJIUTE IPUMEPHI U
KOHTPIIPUMEPBI; 000CHOBBIBaTh COOCTBEHHBIE CY)K/ICHUS U BBIBOJBL;
BBIOMPATH CIIOCOO pelIeHHs] yueOHOM 3a/1auu (CpaBHUBAaTh HECKOJIbKO BapUAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMIIIMA C YY4ETOM CaMOCTOSITENBHO
BBIJIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:
UCIIOJIb30BaTh BOMNPOCHl KAaK MCCIEAOBATEIbCKUN HMHCTPYMEHT IIO3HAHUS;
dbopMynIMpoBaTh  BOMPOCH,  (PUKCHUPYIOINIME  MPOTHUBOpPEUYUE,  MpoOIIEMY,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO ITO3ULIAI0, MHECHHE;
IIPOBOJUTE CaMOCTOSATEIBHO CIUIAHWPOBAHHBIM JKCIEPUMEHT, MCCIEAOBAHHE 110
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, ABJICHMsS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMU, SIBICHUSMH, IPOLECCAMU;
CaMOCTOSITeNIbHO  (hopMynHpoBaTh 00OOIIEHUST YW BBIBOALI MO pe3yJibTaram
OPOBEAEHHOIO  HAONIONEHUSA, HCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
MOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;
MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpOLEcca, a TaKXKe BbIJIBUTaTh
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nunopmanueii:
BBISBJIATH 1e(ULNTHI HH)OPMALIUY, JAHHBIX, HEOOXOJUMBIX JJIsl OTBETA Ha BOIPOC
W JUIA PELICHMS 3aa4H;
BBIOMpPATh HMH(OpPMALMIO W3 HCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
dbopmM TpeacTaBICHNUS,
CTPYKTYpUpOBaTh HHGOpPMALMIO, NPEICTaBIsATh €€ B pa3IuuHbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKy;
OLICHMBATh HAJEXKHOCTh MH(GOPMAIMU MO CaMOCTOSTENIBbHO C(HOPMYIMPOBAHHBIM
KPUTEPUSIM.

2)  VHugepcanvHvie  KOMMYHUKamueHwle  Oelicmeusi,  0becneuusaom
cpopmMupo8anHoOCmb COYUATLHBIX HABLIKOG 00YYAIOUJUXCAL.

Oo0uenue:
BOCIIPUHUMATh U (POPMYJIHMPOBATH CYXACHUS B COOTBETCTBHM C YCIOBUSIMH U
HensiMu  OOLIEHUSI; SICHO, TOYHO, I'PaMOTHO BBbIpaXKaThb CBOIO TOYKY 3pEHHUS B
YCTHBIX U MHUCBMEHHBIX TEKCTaxX, JAaBaTh MOSICHEHUS IO XOJYy PEIIEHUs 3aJayd,
KOMMEHTHPOBATh NOJyYEHHBIN PE3yJIbTAT;



B XoA€ OOCYXIEHHUS 3a/JaBaTb BONPOCHl MO CYHIECTBY OOCY>KIaeMOW TEMBI,
npo0JieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJICH, HAICJICHHbIE Ha IOHUCK
pELICHUs; COIMOCTABIATh CBOU CYXKJEHUSA C CYXKICHHUAMH JIPYTUX YYaCTHUKOB
nuanora, oOHapy>KUBaTh Pa3jM4Me U CXOACTBO MO3UIMH; B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;
NPEACTABIATh PE3yJbTaThl PEIICHUA 3a7aud, SKCIEPUMEHTA, HCCIECIO0BaHUS,
MPOEKTa; CAMOCTOATEIbHO BBHIOMPATH (OpMAT BBICTYIUICHHS C y4€TOM 3ajad
MPE3EHTAllUU U OCOOEHHOCTEHN ayTUTOPHUHU.

CoTpyaHu4vecTBo:
NOHUMAaTh M HCHOJb30BATh MPEUMYINECTBA KOMAHAHOW W WHAUBUAYAJIbHON
paboOThl MpU pelIeHHH Y4YeOHBbIX 3a/ady; NOPUHUMATh LeJlb COBMECTHOM
NeATEIbHOCTH, IJIAHUPOBATh OPTaHHU3ALMI0 COBMECTHOW pabOThI, pacrpeneiiarh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh TPOIECC M pPE3yabTaT paldOThI;
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;
y4acTBOBaTh B TIpynmnoBbIX (opmax paboTel (0OCyKIeHUs, OOMEH MHEHHI,
«MO3TOBBIE INTYPMBI» W HHBIC); BBIIOTHATH CBOIO YacTh pabOTBl W
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTMMHU YJI€HAMU KOMAaH/bI, OLICHHBATh
KayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSAM, CHOPMYJINPOBAHHBIM
y4aCTHUKAaMU B3aUMOJEHCTBUSL.

3) Vuusepcanvnvie  pecynamueHbvie Oeticmaus, obecneyusarom
GopmuposaHue cmviC108bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranusamnus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHHS 3a]1a4, BRIOUPATh CIIOCO0 PEIICHHS C
YIETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTHPOBATh BAPHAHTHI PEIICHUH ¢ y4éTOM HOBOM MH(pOPMAITUH.
CaMOKOHTPOJIb:
BJIaJICTh HAaBBIKAMM TO3HABATEIHHOM peQICKCHH KaK OCO3HAHHUS COBEPIIAeMbIX
JEWCTBUH WM MBICIHMTEIBHBIX IPOIECCOB, MX PE3yJbTaTOB; BIAJAETh CIIOCOOaAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI MPOLIECCA U PE3YJIbTATa PEUICHUS MATEMAaTUUYECKOU
3aJ1a4u;
MPEIBUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTb IPU PELICHUM 3aJ]1a4H,
BHOCHTH KOPPEKTHBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIIBCTB, JTAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE pe3yJibTaTa LEJIU U YCIOBUSM, OOBSCHITH MPUUYUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIbHOCTH, HAXOJUTh OIIUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC



OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHS W3 HUX IPH PELICHUU
r€OMETPUYECKUX 3a/1a4.

OrnepupoBaTh NOHATUSMHU: NMAPAIUIENBHOCTh U NEPHEHAUKYIIPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccudummpoBaTe B3aUMHOE pAaCIONIOKEHHE NPSAMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JABYTPAHHBIA YIOJI, TPaHU JBYIPAHHOTO YTJIa,
pebpo IBYTPAHHOTO yria; JUHEHHBIM Yroyl JBYIpaHHOIO yIJia; rpajycHas mepa
JIBYTPaHHOTO yTJIA.

OnepupoBaTh TMOHATUSAMU: MHOTOTPAHHUK, BBINYKJIBIH W HEBBITYKJIBIN
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOIrPaHHUKA, IPABUIbHBIA MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (MHUpaMUIa; MPU3MA,
NPSIMOYTOJIBHBIN HapaJijiesIeuIe]l, Kyo0).

KnaccuduumpoBare ~ MHOTOrpaHHUKHM,  BbIOMpas  OCHOBAHMS  JUIs
Kiaccupukauu (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHUKU, IPaBUJIbHbBIC
MHOTOTPAaHHUKU; MPSMbIE U HAKJIOHHBIE MPU3MBbI, TapAJUICTICIIUTICIbI ).

OnepupoBath MOHATUAMHU: CEKYIAasl INIOCKOCTh, CEYEHHE MHOIOTPAaHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOJIB3YSl METO/, CJIEOB.

CtpouTh ceYeHUST MHOTOIPAHHUKOB METOJOM  CIIE€[OB, BBIIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKACHUE TEOMETPUUECKUX BEJIMYUH MO 00pasiam uiu
QIrOpUTMaM, TMPUMEHSSI W3BECTHBbIC AHAJTUTUYECKUE METOAbl MPU PEIICHUH
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 337a4 HA BBIYMCIICHUE PACCTOSHUNA MEXKIY JABYMSI
TOYKaMH, OT TOYKM JO TMPsAMOWA, OT TOYKH [0 TUIOCKOCTH, MEXIY
CKPEILMBAIOIIUMHUCS TPSMBIMH.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMUMH 0 00pa3laM Uiu
QIrOpUTMaM, TPUMEHSSI W3BECTHbIC AHAJTUTUYECKUE METOAbl TPU PEHICHUU
CTaHJAPTHBIX MaTeMaTUYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKpPEIMBAIOIIMUMHUCS TMPAMBIMH, MEXKJIYy TMPSAMOM U  IUJIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMM, IByTPAHHBIX YIJIOB.

Beruncnarh 00bEMBI M TUIOMIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamMyga) ¢ OpuMeHeHueM (GOpMyJ; BBIUMCIATH COOTHOUICHUS MEXKIY
IUIOHIA/IIMU MTOBEPXHOCTEH, 00bEMAaMHU MOI00HBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHSATUAMHU: CHUMMETPUS B NPOCTPAHCTBE; ILEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.



W3Bnekatb, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKAX.

[TpumensaTs reomerpuueckue (HaKTbl Ui PELIEHUS CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOIararoinX HECKOIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

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

[IpuBoANTH HpUMEPB MAaTEMAaTUYECKHUX 3aKOHOMEPHOCTEH B IPUPOJE H
YKU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTHUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTUYeCKd C(HOPMYIUPOBAaHHON MPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'EOMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OnepupoBaTh NOHATUAMM: IMWIMHAPUYECKAs MOBEPXHOCTh, 00pa3yrolue
HUAJMHIPUYECKOW  MOBEPXHOCTH;,  IIWIMHAP,  KOHUYECKass  IMOBEPXHOCTb,
oOpa3yrolue KOHNIECKON TOBEPXHOCTH, KOHYC; c(hepruyeckasi moBEpXHOCTb.

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

OOBIICHATH CIOCOOBI MOTYYEHUS TEN BPALLICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJI0i, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIOS;
IaPOBOU CEKTOP.

Beruucnare  00bEMBI M IUIOHMIAAM  TOBEPXHOCTEH TeN  BpallleHWUs,
Tr€OMETPUYECKUX TEJI C MpUMEHEHUEM (HOpMYII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHUCAHHBIK B chepy
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WU TEJO
BpAIlICHUA.

BeIuucnaTh COOTHOIIEHUSI MEXIY TUIOMIAISIMH MOBEPXHOCTEH U 00BEMaMHU
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 TEJI BpaIllCHUSI.



W3Bnekatb, HWHTEPNPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
pPHUCYHKaX.

OnepupoBath MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BbITIONHATE  IEHCTBUSA  CIOXKEHUST BEKTOPOB, BBIYMTAHMS BEKTOPOB H
YMHOXEHHS BEKTOpA Ha YMCIO, OOBICHITH, KAKHMHU CBOWCTBAMU OHH 00JIaIat0T.

[TpuMeHsTh paBUIIO MapalieIenuIea.

OnepupoBaTh NOHIATUIMU: IEKAPTOBBI KOOPJIMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJAYJb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPIWMHATHI BEKTOpa, YroJl MEXIy
BEKTOpPaMH, CKAJIIPHOE MIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHbIE U KOMILJIAaHAPHBIE
BEKTODBI.

HaxoanTs cyMMy BEKTOPOB M MPOU3BEICHUE BEKTOPA HA YUCIIO, YTOI MEXKIY
BEKTOpPAMH, CKAJSIPHOE IMPOU3BEIEHUE, PACKIAIbIBaTh BEKTOP MO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anmaBatTh IUIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CHCTEME KOOPIUHAT.

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

Pemarp mpocreiinme reoMeTpuyecKkrue 3ajaud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemmarp 3amaunm Ha J0OKa3aTeNbCTBO MAaTEMaTHYECKHX OTHOIICHUH U
HAXOXKJICHUE TEOMETPUUYECKUX BEIMYUH M0 00pasiiaM Wi arOpUTMaM, MPUMEHSIS
W3BECTHBIE METO/IbI IIPH PEIIEHUN CTAaHAAPTHBIX MAaTEMaTHUYECKUX 3a/1a4.

[IpumeHaTs OpocTEHIINE IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI ITPH PEIICHUN CTEPEOMETPUIECKUX 3a/1a4.

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

[IpuMeHsATh TONy4YeHHBIC 3HAHUS HA TMPAKTUKE: aHAIM3UPOBATh peabHbIC
CUTyalldd W TIPUMEHATh H3yYeHHBIC TIOHATHA B TMPOIECCE TOWCKA pEIICHUS
MaTeMaTHUeCKd CHOPMYIHPOBAHHONW TPOOJIEMBbI, MOJAETUPOBATH peajbHbIC
CUTyalldd Ha S3bIKE TEOMETPHH, WCCIEAOBaTh IOCTPOCHHBIE MOJCTH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
NPAaKTHUECKHE 3a]1a4M, CBI3aHHbIC C HAXOXKJEHUEM I€OMETPUUECKHUX BEIUUUH.



~N OO o b owN

TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM
Konrpoabubie IlpakTnueckue
n/n NMPOrpamMMbl Bcero
padoTshI padoThI
BBejieHUE B CTEPEOMETPHIO 10
[Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapamienbHOCTh NPSIMBIX U IIIOCKOCTEH
[lepneHUKyYISIPHOCTD MPSAMBIX U INIOCKOCTEN 12
VIIIbl MEXKIY MPSIMBIMH U TUIOCKOCTSIMU 10 1
MHororpaHHuKu 11 1
OO6BEMBI MHOTOIPAaHHUKOB 9 1
[ToBTOpEHME: CEUEHMUSI, pACCTOSIHUS U YTIJIbI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0



A W DN P

11 KITACC

HaumeHoBaHue pa3jiesioB U TeM
NMPOrpamMmbl

Ne i/

Tena BpameHus
OOBEMEI TEN
BekTopsl 1 KOOpAMHATHI B IIPOCTPAHCTBE

[ToBTOpeHME, 00001EeHNE, CHCTEMATH3AIUS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

Kosun4yecTBo 4acoB
KonTpoabubie IlIpakTuyeckue

Beero padoThI padoThI
12
5
10
7 1
34 3 0






HOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

KoanuecTBo yacos
Tema ypoka Beero Konrpoabubie IlpakTnueckue
padoTshI padoThI
OCHOBHBIE TIOHSTHS CTEPEOMETPHUU: TOYKA,
npsiMasi, TII0CKOCTh, MPOCTpaHcTBo. [IpaBumna
M300paKeHUs Ha PUCYHKAX: U300pakKeHUs 1
TIJIOCKOCTEH, MapauIeIbHBIX MPSIMBIX

(OTpe3KOB), CepeIMHBI OTPE3Ka

[TonsaTus: nepecekaromuecs MmIOCKOCTH, 1
HepeceKaroIIuecs npsmas U INIOCKOCTh

[TonsATus: nepecekaromuecs MIOCKOCTH, 1
nepeceKaroIyecs npsmas U IiocKoCTh

3HAaKOMCTBO C MHOTOTPaHHUKaMH,

n300pakeHre MHOTOTPaHHUKOB HA PUCYHKAX, 1
Ha IMPOEKLIMOHHBIX YepTexax

HavaneHbie cBeieHus 0 KyOe u mupamujie, ux

pa3BEépTku u Monenu. Ceuenus 1
MHOTOTPaHHUKOB

HauanpHbie cBenenus o Kyoe U mUpamuje, ux
pa3BEépTku U Monenu. Ceuenus 1
MHOTOTPaHHUKOB

[TonsiTre 06 akCMOMaTUYECKOM IOCTPOEHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U 1
CJIEJICTBHS U3 HUX

[TonsiTre 06 akCMOMaTUYECKOM TOCTPOEHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U 1
CJIEJICTBHS U3 HUX

[TonsiTre 06 akCMOMaTUYECKOM IIOCTPOEHUU 1
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U



10

11

12

13

14
15
16

17
18
19
20
21

22

23

24

CICACTBHA U3 HUX

Ilonsatue 06 akCHOMATUYECKOM IMOCTPOCHHUHN
CTCPCOMCTPHU: AKCUOMBI CTCPCOMCTPUU U
CICACTBHA U3 HUX

Bzanmuoe PpacCIioJIOKECHHUE IIPSIMBIX B
IMPOCTPAHCTBEC: IIECPCCCKAOIINCCH,
napaljiICJIbHBIC U CKPCIIUBAOIIUECA IIPAMBIC

[TapanienbHOCTh MPSMBIX U MIIOCKOCTEN B
MIPOCTPAHCTBE: MapasuIeIbHbIC IPSIMBIC B
MIPOCTPAHCTBE; MaPaAICIbHOCTh TPEX MPSIMBIX

[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN B
npoctpaHcTse: [lapamienbHOCTh NPAMON U
IJIOCKOCTH

VYTIIbl ¢ COHANPaBICHHBIMU CTOPOHAMU
VYroa Mexay npsiMbIMU B IPOCTPAaHCTBE
VYron Mexay npsMbIMU B IPOCTPAHCTBE

[TapamenpHOCTB TUNIOCKOCTEN: MTapajlIeIbHbIE
IJIOCKOCTH

CBoiicTBa napaieNbHbIX INIOCKOCTEN
[Ipocreiimme mpocTpaHCTBEHHbBIE PUTYPHI HA
IJIOCKOCTH: TETpa’ip, Ky0, mapasenenumnes
[Toctpoenue ceuenuit

[TocTpoenue ceuenunit

Kontponbnas padota o teme "lIpsimbie u
IUIOCKOCTH B pocTpaHcTBe. [lapannenbHocTh
MPSAMBIX U IJIOCKOCTEMN"

[lepneHUKyISAPHOCTD MPSMOM U TUIOCKOCTH:
NEPIEHIUKYIISIPHBIE IIPSIMBIE B IIPOCTPAHCTBE
IIpsiMble napasienbHble U MEPIEHUKYISIPHBIE
K IUIOCKOCTH



25

26

27

28

29

30

31

32

33

34

35

36

37

38

[Ipsimble napasuienbHbIe U NEPIICHIUKYIISIPHBIC
K MJIOCKOCTH

[Ipu3Hak neprneHauKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH

[Ipu3Hak neprneHIuKyIIpHOCTH MPSIMON U
IIJIOCKOCTH

TeopeMa 0 npsAMON NepIEHIUKYISIPHON
IJIOCKOCTH

Teopema o npsMoil meprneHAUKYIIPHON
IJIOCKOCTH

Teopema o npsMoil meprneHAUKYIIPHON
IJI0OCKOCTH

[lepnieHIUKYIsIp M HAKIIOHHBIE: PACCTOSTHUE OT
TOYKHU J0 TJIOCKOCTH, PACCTOSHUE OT MPSIMOM
710 TUIOCKOCTH

[leprnieHIUKyNsIp M HAKIIOHHBIE: PACCTOSTHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT MPSIMOU
710 TUIOCKOCTH

[leprnieHIUKyNsIp M HAKIIOHHBIE: PACCTOSTHUE OT
TOYKH J10 IUNIOCKOCTHU, PACCTOSIHUE OT MPSAMOMU
710 TUIOCKOCTH

[lepneHuKyIsp U HAKIOHHBIE: PACCTOSHHUE OT
TOYKH J0 IUIOCKOCTH, PACCTOSTHUE OT NPAMOU
710 TUTIOCKOCTH

VYIIIBl B IPOCTPAHCTBE: YIOJl MEXAY IIPAMOM U
IIJIOCKOCTBIO

JIByrpaHHBIN yroJl, JMHEHHBIN yroa
JBYTPAHHOI'O yria

JIByrpaHHBIN YIroJl, JUHEHHBIA Yroi
JBYTPAHHOI'O yria

[TeprieHANKYASAPHOCTD IIOCKOCTEM: MPU3HAK
MEPIEHIUKYISIPHOCTHU ABYX IIJIOCKOCTEMN



39

40

41
42
43

44

45

46

47

48

49

50

[lepneHUKyISPHOCTD IJIOCKOCTEM: TPU3HAK
MEPIEHIUKYJIIPHOCTH JBYX IUIOCKOCTEN

[TeprieHAMKYAAPHOCTD IUIOCKOCTEM: MTPU3HAK
MEPIEHIUKYISIPHOCTH ABYX IJIOCKOCTEMN

TeopeMa 0 TpEX NepHeHANKYIIApax
Teopema o Tpéx neprneHaAnKyIApax
TeopeMa 0 TpEX NepHeHANKYIIApAX

KonTponbHas padboTa no remam
"[leprieHAUKYASAPHOCTD NPAMBIX U
wiockocTeil" u "YTibl MEXKIY OPSIMBIMU U
mIockocTsmMu"”

ITonstue MHOI'OI'paHHHKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIC U
HEBBITYKJIBIC MHOT'OTPAHHUKH, paSBépTKa
MHOIr'OrpaHHuKa

[Ipu3ma: n-yrosipHas npu3Ma; rpaHu 1
OCHOBAHUS IPU3MBI; NIPsIMasi U HAKJIOHHAs
MIPU3MBbI; OOKOBasI U MOJIHASL TOBEPXHOCTh
MIPU3MBI

[Tapamtenenunesn, NpsAMOYTrOJIbHBII
napajuleNIeIUIe] U €ro CBOUCTBA
IInpamuja: n-yroiapHas NUpaMuIa, TPaHu U
OCHOBaHUE MUpPaMU/Ibl; OOKOBas U MOJHAS
[IOBEPXHOCTD IMUPAMU/IbI; IPABUIIbHAS U
yCeu€HHas nupaMuaa

HpaBI/IHLHBIe MHOTI'OI'paHHUKH: ITIOHATHUC
MPAaBUIBHOTO MHOTOTPaHHUKA; TIPaBUIIbHAS
IIpru3Ma 1 IpaBUJIbHAd NUpaMuaa, IpaBuIbHaAA
TpeyroJibHasi MUpaMKuIa U MPaBUIbHBIHI
TeTpaap; Kyo

[IpeacraBnenue o MpaBUIBHBIX
MHOTOTpaHHHUKAaX: OKTa3/p, NOACKa P U



51

52

53

54

55

56
57
58
59
60
61
62
63

64

65

HUKOCa’ap.

CummeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCUTENBHO TOYKH, MPSMOH, MIIOCKOCTH.
DNeMEeHThl CUMMETPHUH B TUPAMHUAAX,
napajuieJenumneax, npaBUiIbHbIX
MHOI'OTPaHHUKAX

Beruuciienue 31€eMeHTOB MHOIOI'PaHHUKOB:
pEOpa, MuaroHa u, yribl

[Inomanp 60KOBOIM MOBEPXHOCTH U MOJIHOM
[IOBEPXHOCTHU MPSMON IPU3MBI, IUIOIAIb

OCHOBaHMH, TeopeMa 0 OOKOBOW IOBEPXHOCTH

MPSAMOU MPU3MBbI

[Tnomaae 60KOBOM MOBEPXHOCTH H
IMOBEPXHOCTHU MPABUIIBHON MUPAMUIBI,
Teopema O IJIOMAIu OOKOBOM IMMOBEPXHOCTH
YCEUEHHOW MUPAMUIBI

KonrtponbHas pabora no Teme
"MHororpaHHuKu"

[Tonsarue 06 06bEMe
OO6BbEM upaMuIsl
O06BEM TUpaMUIbI
OO6BbEM upaMuIsl
O0BEM TUpaMUIBI
O06BEM PU3MBI
O0BEM npu3MBbI
O06BEM PU3MBI

KonrtponsHas padora no reme "O6bEMBI
MHOT'OTPaHHUKOB"

[ToBTOpeHmE, 0600IIEHNE CHCTEMATH3AITUS
3HaHuil. [loctpoenue ceuenumii B

N = S N N = e

-



MHOI'OI'paHHUKE

IToBTOpenue, 00001IEHNE CUCTEMATU3ALUS
3HaHUU. BplUKCIIEHNE PACCTOAHUM: MEXAY
66 IBYMsI TOUKaMH, OT TOYKH J10 IPSMOH, OT
TOYKH J0 IJIOCKOCTH, MEKIY
CKPEILMBAIOIINMUCS IPSIMBIMU

67 HToroBas KOHTpOJIbHASA paboTa

[ToBTOpeHue, 06o0IIeHHEe CUCTeMAaTH3AIHS
3HaHUWil. BeIYUCIICHUE YITIOB: MEXIY

68 CKPEUIMBAOIIUMHUCS MPSIMBIMH, MEXKITY
OPSIMOIA U TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YIJIOB M@Ky TIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68



11 KITACC

Ne i/

10

Tema ypoka

Cdepa u map: UeHTp, paanyc, TUaMETp;
IUIOINAAb TOBEPXHOCTHU CEphI

BsanmHuoe pacrionoxenue chepsl u
IUIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe;
ionaab chepsl

N300paxkenue cdepsl, mapa Ha TIOCKOCTH.
CeueHnus mapa

Hunuuaprdeckas TOBEPXHOCTb,
o0pa3yromue HUIHHIPHYIECKON
MOBEPXHOCTHU, OCh IIMJIMHIPUIECKOMN
MOBEPXHOCTHU

[{wiuHap: ocHOBaHUS U OOKOBast
IIOBEPXHOCTh, 00pa3yroIas U OCh; IJIOLIA/b
OOKOBOI U MOJHOM MOBEPXHOCTU

N300pakeHne UIMHAPA Ha TNIOCKOCTH.
Pa3Béprka nununapa. CedyeHus HUIMHIpA
(MJI0CKOCTHI0, MapaIeIbHOW WIIN
NEePIEeHIUKYIIPHON OCH LIMJIUHAPA)
KoHnueckasi moBepXHOCTh, 00pa3yroIue
KOHUYECKON TOBEPXHOCTH, OCh ¥ BEPIINHA
KOHHYECKOW MTOBEPXHOCTU

Konyc: ocHOBaHMe 1 BepinHa, 00pasyromas
U OCb; IIOIAIh OOKOBOH U ITOJTHOH
MMOBEPXHOCTH

VYceu€HHbI KOHYC: 00pa3yIolIMe U BHICOTA;
OCHOBaHUS U OOKOBAsi TOBEPXHOCTh

N300pakeHne KoHyca Ha TNIOCKOCTH.

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTn4yeckue
padoTshI



Pa3Béprka konyca. CeueHust KoHyca
(MII0CKOCTHIO0, MAapaJlIEIbHOM OCHOBAHUIO, U
IJIOCKOCTBIO, MPOXO/SIIEH Yepe3 BEpIIUHY)

11

12

13

14
15

16

17

18
19
20

21

22

23

24
25

KOM6I/IHaI_[I/I$I TCJI BpallilCHUA U
MHOI'OIrpaHHUKOB

MHororpaHHHK, OIMCAaHHBIN OKOJIO cheps;
cdepa, BIUCaHHAs] B MHOTOI'PAaHHUK WJIU B
TEJIO BPAILLEHUs

ITousitue 006 00béMe. OCHOBHBIE CBOMCTBA
00BEMOB Ten

O0BEM LuUIMHIpPa, KOHYCa
O06bEéM mapa u miomaas cheps

[TonoOHEBIE TENIa B MPOCTPAHCTBE.
COOTHOIIIEHUS] MEXKTY TUIOIIAISIMU
MOBEPXHOCTEH, 00bEMaMK MOTIOOHBIX TEIT

Konrtponsnas padora no remam "Tena
BpamieHus" u "O0bembl Ten"

BekTop Ha MII0CKOCTH U B IPOCTPAHCTBE
CrnoxeHue ¥ BBIYMTAHUE BEKTOPOB
YMHOX€EHNE BEKTOpa Ha YHUCIIO

Pa3noxenue BeKTOpa 1o TpéM
HEKOMIUTaHapHbIM BekTopam. [IpaBuiio
napajuiesaenumnena

Pemrenne 3a1a4, CBA3aHHBIX C IPUMCHCHUEM

IIpaBUJI IEUCTBUH C BEKTOPAMU

[TpsimoyronbHas cuctemMa KOOpAUHAT B
npoctpanctse. KoopauHaThel BeKTOpa.
[Tpocreiimue 3agaunu B KOOpAUHATaxX
VYron mexny Bekropamu. CkasipHOe
MIPOU3BE/IEHUE BEKTOPOB

Brruncnenue yrioB Mexy NpsIMbIMU U



26

27

28

29

30

31

32

33
34

IIJIOCKOCTAMU

KoopauHatHo-BEKTOpPHBIN METOJ TTPU
PEIICHUHN T€OMETPUUECKUX 3a1a4

KonTponbras pabota mo Teme "BekTopsl 1
KOOPJMHATHI B MpOCTpaHcTBE"

[ToBTOpeHue, 0000IIEHNE U CHCTEMATH3ALUS
3Hanuil. OCHOBHBIE (UTYPBI, (HAKTHI,
TEOpeMbI Kypca INIaHUMETPHH

[ToBTOpEeHue, 0000IICHNE U CHCTEMATH3ALUS
3Hanuil. OCHOBHBIE (QUTYPHI, (DAKTHI,
TEOpeMbI Kypca INIaHUMETPHH

[ToBTOpenue, 0000IIeHNE U CUCTEMaTH3AIHS
3HaHUH. 3aJjauu IIIAHUMETPUU U METOJIbl UX
pereHus

[ToBTOpeHue, 0000IIeHNE U CUCTEMaTH3AIHS
3HaHUH. 3a/1a4uy TUIAHUMETPUU U METOJIbI UX
peteHus

[ToBTOpEeHmE, 0600IIEHNE U CUCTEMATHU3AIIHS
3HaHuil. OCHOBHBIE (PUTYPBI, (PAKTHI,
TEOPEMBI Kypca CTEpEOMETPUH

HtoroBast KOHTpoJIbHAs paboTa

[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs
3HAHUM

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

34



YUYEBHO-METOINYECKOE OBECIHEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

Marematuka: anredpa u Hadajla MaTeMaTUYECKOro aHalln3a, TeOMETPHSL.
I'eomerpusi. 10 — 1lkmaccel:  ydeOHMK Uit 0OIIe0Opa3oBaTEIbHBIX
opraHuzanuii: 6a3oBbiii u yriayoneHubii ypoBau/ [JI.C. Atanacsu u ap.] -9-e
u3nl. - M.: Ilpoceemenue, 2021.-287c.: win. — (MI'Y — mxkoine). — ISBN 978-5-
09-078569-3.

Mepansxk, A.I'. I'eomerpus: 10 kiacc: 6a30Bbli ypoBeHb: yueOHUK / A. T'.
Mepsnsk, . A. Homuposckuii, B. b. [lononckuii u ap. — 5-e u3na., crep. - M.:
[Tpoceemenue, 2022. — 208 c. : mr.- ISBN 978-5-09-087872-2.

METOJUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

['eometpusi. ba3oBsiii ypoBeHb. 10 kiacc. Metonuueckoe nocodue /A. T'.
Mepsnsk, . A. Homuposckuii, B. b. [lononckuii u ap. — 5-e uzn., crep. - M.:
[Ipoceemenne, 2022. — 208 c.: un.- ISBN 978-5-09-087872-0.

https://rosuchebnik.ru/material/geometriya-bazovyy-uroven-10-klass-
metodicheskoe-posobie/

Caaxsin M.C. I'eometpus. [loypounsie paspabotku. 10-11 kmaccsr:
ydaeOHoe rmocooue it o01eoopa3zoBarenbHbIx opranu3anuit/ [JI.C. AtanacsH u
ap.]- M.: Tlpocsemenue, - 2021. -3-e u3z., nepepad.-232c.: wi. - ISBN 978-5-
09-043092-0.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

XpaHWIHUIILE eTUHON KOJIIEKITUU U(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB -
http://school-collection.edu.ru

XpaHWIHIIE UHTEPAKTUBHBIX DJIEKTPOHHBIX 00pa30BaTEIIbHBIX PECYPCOB -
http://fcior.edu.ru

HNHTEPHET

MareMaTnyeckue dTIOIbI - WWW.etudes.ru

Marepuanst EI'D u THA - http://www.fipi.ru/

ITonroroska k EI'D ¢ 10 kimacca — https://ege-
tudy.ru/ru/ege/materialy/matematika/

HYT CBOAUTCIIb «B MHUpC HAayKn» JJIA IIKOJIBHHUKOB -
http://www.uic.ssu.samara.ru/~nauka/

TexHonoruueckue kapThl ypokos - https://compendium.su/

«Yuurenb.py». - http://teacher.ru; http://teacher.fio.ru/
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