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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
IETOCTHOCTh OONIEKYJIbTYPHOTO, JIMYHOCTHOTO U II03HABATEJIBHOTO pPa3BUTHUSA
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3YJIBTATOB OOYYEHHS] T€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3BuTUg oOydaronuxcs, GopMuUpoBaHUsA (DPYHKIMOHATBLHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCUUIUIMH. Pa3zButue y oOydarommuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKHX
aOCTpaKiMii, COOTHOIICHHH PEAJIbHOIO0 M HUICANBHOTO, XapaKTepe OTpPaXKEHUs
MaTeMaTUYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALIUXCSl, a
TaK)K€ KayeCTB MBILIUICHUSA, HEOOXOMUMBIX MJi1 ajalTallid B COBPEMEHHOM
o01iecTBe.

['eomeTtpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHHH OOYYaroIUMUCS
MOHATUHUHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEILIEHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacCTSAX AEITENbHOCTU uenoBeka. OpHeHTalus 4eoBeKa BO BPEMEHHM U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLHAIBbHOTO ObITHA, (dopMa
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3amu 0OBEAUHSIET pa3HbIE BUIbI yU€OHOU U TPYAOBOM I€ATEIBHOCTH, SIBISETCS



OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayeCcTB, IMOATOMY aKTyajbHa 3ajaua
dopMupoBaHus |y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICEHHWS -— CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHMs mporpaMMbl ydueOHOro kypca «l'eomerpusi» Ha 0a3o0BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOTb30BAHMS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M JIEHCTBUM, creuu(UUHBIX
IrE€OMETPUH, BO3MOXHOCTM  YCHEIIHOTO NIPOAODKEHHS  O0Opa3oBaHUA IO
CHELMATIHOCTSAM, HE CBSI3aHHBIM C IIPUKIIAHBIM UCIIOJIb30BAHUEM T€OMETPUH.

[IporpaMmMa 1o reomeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA IS
00yJarouMXxcs CPeIHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYTHEHUH
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CBSI3aHHBIE CO
cenu(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme sT0r0, 0OHH NMEIOT BOZMOXKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOJUMOCTh B TEOMETPHUYECKHX 3HAHUAX B
npohecCuOHANBHOM NesSTENbHOCTH.

JlocTmkeHre LelMM OCBOCHHS MPOrpaMMbl 00ECIIEUMBAETCS PpEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opMHpoBaHHE TMpPEACTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMHpoBaHHE MTPEICTAaBICHHUS O MHOIOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJIENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (opMHpoBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeX ax, MOJENISIX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

e OBJIAJICHUEC METOJIAMHU PEIICHUs 3a/a4 Ha MOCTPOCHHs Ha W300paKEeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHITHSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE  QJITOPUTMAMH  PpELIEHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCy X JeHHs B XOJA€ PELIECHUS CTEPEOMETPUUECKHUX 3aJad U 3ajad C
MPAKTHUECKUM COJIEPIKaHUEM;

e PAa3BUTHUE UHTEIUIEKTYyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEM 00yUaronmxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBILUIEHHUS],;



e (dopmupoBanue (YHKIIMOHATHEHOW TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBICHUS] TEOMETPUYECKUX OHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUsX M MPU U3YYECHHH
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar  JUI1 = peleHus  MPAKTHKO-OPUEHTHUPOBAHHBIX  3a]ad,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEpPEOMETPHUH B HaYaJIe€ €ro U3y4eHHUs 3a/1a4, pEIIaeMbIX HA YPOBHE HHTYUTHBHOTO
NO3HAHUA, U OMNpeAeIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HajJ HUMH, YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIMPYET MPOTEKaHUE NHTYUTHUBHBIX IMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YUYaILUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3aa49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B W 3a/ad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nganue oOpaza NTPOBOJUTCS C OMOPOM HA HAMISAHOCTh, a
OlepupoBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHUS OT HAIJISIIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE cozeprkaresibHble TUHUU Kypca «['eomerpum» B 1011 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJNIbKO M0 COAEPKaTEeIbHbIM JIMHUSAM, HO U 110 TofaM 00y4YeHus
Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMs.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU YU HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEAOBATENIbHO U MOCTYIATEIBHO, C
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 IIVIAHE

Ha usydenue reomeTpun oTBoAUTCA 2 yaca B Heaemto B 10 knacce u 2 yaca B
Hezaento B 11 kmacce, Bcero 3a aBa roga o0yuenus - 136 yueOHBIX 4acoB.



COAEPKXAHUE YYEBHOI' O KYPCA

10 KJIACC (68 yacoB)

IloBTOpEeHME Kypca IIAHUMETPHUH (5 YacoB)

BBenenune. AKCHOMBI CTEpeOMETPUM U MX ciaeAcTBUA (3 yaca)

IIpsimble 1 II0OCKOCTH B MpocTpaHcTBe (14 yacoB)

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAIOIIUECS,
NapajulelibHble W CKpelmmBarommecs npsamele. [lapajuiensHOCTE NpsAMBIX U
IUIOCKOCTEH B NPOCTPAHCTBE: IAPAIUICIbHBIE IIPsAMBIE B  IPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMA CTOPOHAMH; YroJd MEXAy NpPSIMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MapaJlIebHbIE INIOCKOCTH; CBOMCTBA MapaJlIeIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYpPHI HAa TJIOCKOCTHU: TETPAdIp,
Ky0, napajuiesienune1; NOCTPOCHUE CEUCHUN.

IlepneHAMKYJISPHOCTH NPAMBIX H IJIOCKOCTel (16 yacoB)

[leprieHIUKYISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJISIPHBIE MIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIABHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YIOJI MEXIY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAHHOIO  yIJId.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT MPSIMOM 110 MIIOCKOCTH, POEKIUS (PUTYPBI HA TUIOCKOCTh. [ leprneHIuKyIsspHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIIEHANKYJISPax.

Mmuororpanauku (16 yacoB)

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIMTYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: N-yronapHas
pU3Ma; TPAaHU W OCHOBAHUS MPU3MBI;, MpsSMas U HAKJIOHHAs MPU3MbBI, OOKOBast U
IIOJIHAs IIOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuieJienunes; U ero cpoucra. l[lupamumpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHME MUPAMHUJIbI; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMU/IbI; PAaBUJIbHAS U
yCeu€HHas MNHpaMujad. OJNEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOT'OTPAaHHMKU: MOHATUE MPABUIBHOIO MHOTOIDAHHUKA; MPABUIIbHASA NPU3MA U
MpaBUIbHAS THPAMUJA; NPaBWIbHAA TPEYrojbHAs MUPAMUIA W TPABUIIbHBIN
teTpasdap; KyO. IlpencraBieHune o mpaBUIBHBIX MHOTOTPaHHUKAX: OKTadIp,
noaekadp U ukocadap. CeueHus Npu3Mbl U TUPaAMUIBI.



CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJIEMEHTH CHMMETPHUH B MUPAMKIaX, MapaJlieJenuIie/iax, MpaBUIbHbIX
MHOTOIPaHHUKAX.

BrluncieHne 3J€MEHTOB MHOTOIPAaHHUKOB: péOpa, JauaroHai M, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH M IIOJHOM TOBEPXHOCTH TMPSIMOU TMPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOi pu3Msl. [Lnomans
OOKOBOM TMOBEPXHOCTH M TIOBEPXHOCTH NPABUIBHOW MNUPaMUIbI, Teopema o
rIomaau yceu€HHou nupamupl. [lostue 06 o0béme. O0BEM MUpamMuIbl, TPU3MBI.

[Tono6nuple Tena B mpocTpaHcTBE. COOTHONICHUS MEXIY IUIOMIAAIMU
MOBEPXHOCTEH, 00bEMaMU MTOAOOHBIX TE.

Huaunap, konyc, map (10 yacos)
[nnuHaapuyeckas ITIOBEPXHOCTB, oOpa3yroiue LHUAJIMHIPUIECKON

MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[UnuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHWE U BeplIMHA, 00pa3yrolias
Y OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroIue
Y BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: meHTtp, paauyc, IUaMeTp; IJIOMAAL MOBEPXHOCTU ChEpHI.
B3auMHoe pacnionoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTKa MUIMHAPA U KOHYCA.

KomMOuHanuu tesn BpaiieHrus 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, ONTUCAHHBIH
okoJi0 cdepsl; chepa, BliMcaHHASE B MHOTOTPAHHUK, UITH TEJIO BPAIICHHUS.

IHoBTOpeHnue (4 yaca).

11 KJTACC(68 1yacoB)

IMoBTOpenue kypca reomerpuu 10 kiaacca (5 yacon)

Metoa koopaunat (11 yacoB)

[IpsimoyroJibHasi cucTeMa KOOPAUHAT B MpocTpaHcTBe. KoopauHaThl BEKTOpA.
Yron mexnay Bekropamu. CkalipHOEe MNpou3BeneHHE BEKTOPOB. CBs3b MeEXKAY
KOOpJIMHaTaMU BEKTOPOB M KoopAuHaTamuTouek. [Ipocreiliine 3amaum B
KOOpJIMHATax. Beruncienre yrioB MeXIy NPSMbIMU U MJIOCKOCTSIMU. JBHKEHUS.
Buasl nBrxeHus.

Hununap, konyc, map (18 yacos)

[unuuapuyeckas MOBEPXHOCT, oOpa3yromiue HUIMHAPUYECKON
IIOBEPXHOCTH, OChb LWIMHIPUYECKOW IOBEpXHOCTU. [lwimHIap: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTb, OOpasyroliass M OCh; IUIOIAAb OOKOBOW M IOJIHOM

IMOBCPXHOCTH.



Konuueckass moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpILMHA KOHUYECKOM MoBepXHOCTH. KoHyC: OCHOBaHMe U BepiInHa, 00pa3yromas
1 OCb; TIJIOIIA]1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yromiue
U BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, ITHaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3aumnoe pacnonoxenue cepbl U IMIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
10 b CHEpHI.

N306pakeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka IMIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHus 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, OMMCaHHbBIN
okoJ10 cdepsl; chepa, BiMcaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAILICHHUS.

[Tonsarue 00 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 06 00béMe
IOPSIMOYTOJIBHOTO Tapayienenuneaa 1 cienctsus u3 He€. OO0BEM UMIHMHIpA,
koHyca. O0BEM 11apa u miomajb chepsl.

[Togo6ubpie Tena B mpoctpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX TEJL.

Ceuenunst numMHpa (MTapauieTbHO U TEPIICHANKYISIPHO OCH ), CEYCHHS KOHYCa
(mapanenbHOe OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIINHY), CEUCHHs 1apa.

Oo6bembl Tea (18 yacoB)

Ob0beM mnpsMoyrojpHOro mnapaienenuneaa. O0beM NpsMOl MPU3MBI U
UUJIUHAPA.

OO0beM HaKJIOHHOM MPU3MbI, MUPAMHIbI, KOHyca. OObeM IIapa U IUIONIAlb
cdepsl.

IloBTOpenue kypca reomerpun 10-11 kinaccos (16 yacoB)

CkansipHoe pou3BeIeHUE BEKTOPOB. CBsA3b MEXAY KOOPAMHATAMU BEKTOPOB
U KoopauHatamurtouek. [Ipocreiimue 3amadn B KoOpAuHaTax. Beraucnenue yrios
Mexay npsMbIMUA U T1ockocTsMU. Humuaap. Konyc. Yceuénnsiit konyc. Cdepa u
map. YpaBHeHue cgeprl. B3aumHoe pacnosokeHue cepbl U IIIOCKOCTH.
Kacarenbnas miockocth k chepe. Ilmomans chepel. OObeM IpsIMOYTOIBLHOTO
napayuienenunena. OobeM npsiMod mpu3Mbl U IUIHHAPAa. OO0beM HaAKIOHHOMN
MPU3MBI, MUPaMUJIbl, KoHyca. OO0beM Mmapa u miomanb cepsol.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOEHHS IPOrpamMMbl y4eOHOro HpeaMera
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBICHH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JCSTEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOe BOCIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYash ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH), PACCYKICHUI; BOCHIPUUMUYHUBOCTBIO
K MaTEeMaTUYECKUM acCleKTaM pa3IMuYHbIX BUIOB HCKYCCTBA.

du3nyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTIbIXa, peryJisspHas pu3nyeckas akTUBHOCTS); (PU3UUYECKOT0 COBEPIIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEPIIATh OCO3HAHHBIA BBHIOOP
Oynymedr mnpodeccnrn W Ppeamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKHX 33/1a4 MAaTEMAaTHICCKON HAIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HaHWEM TJ00aJTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHeHTalMell Ha MPUMEHEHHE MAaTeMaTHYeCKUX 3HAHWM U1 pelIeHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH X BO3MOXKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOIO TO3HAHUS:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAYKH W  OOIICCTBEHHOW TMPaKTUKH, IMOHUMaHHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JESITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTepU3yHOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUSHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  Vuueepcanrvnvie  nozmasamenvhwvie  Oeticmeus, — 0Oecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKPYXHCAowe2o0  Mupa,  NpuMeHeHue  102UYecKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckune aeiicTBUs:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXIYy MOHATUAMU, (POPMYIUPOBATH
OTpECICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIM  IMPU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHUpOBaTH W  MPEOOPa30BHIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCIIOBHBIE;

e BBIBISATH  MaTeMaTUYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,



e J€JaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKIE€HUS U BBIBOIBL

e BBIOMpaTh CHOCOO pemeHus y4eOHOM 3aJayu (CpaBHHBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOATENLHO BBIJIETICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTUBOpEUUE, MpodIeMy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SBJICHMS, TMPOLECCA, BBISBICHUIO 3aBHCHUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (hOPMYIUPOBATH OOOOIICHHS U BBHIBOBI IO PE3YJIbTATaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

e IIPOTHO3MPOBATh BO3MOXKHOE pPa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

e BBIABIATH AePUIUTHI HHGOOPMAITUH, TaHHBIX, HEOOXOAUMBIX JJISI OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnewusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0menne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJICHHUS B COOTBETCTBHUHU C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M IMUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PELICHHS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHBIN pPe3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pEILIEHHUsI; COMOCTAaBIATh CBOM CYXKIECHHS C CYXACHUSMH JIPYTHX
YYaCTHUKOB JHAaliora, OOHapyXHBaTh Pa3U4yHe U CXOJCTBO IMO3ULIUN; B
KOpPEKTHOM popme PopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUSI, IPOEKTA; CAMOCTOATEIHLHO BEIOMPATH (POPMAT BHICTYIUICHUS
c y4€TOM 3aj1a4 pe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHOU
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOMN
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHU3AIMIO COBMECTHOM  paloThI,
pacmpenenarh BuAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOILEcC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE TITYPMBDY W WHBIC); BBIMOJIHATH CBOIO YacTh pabOThl M
KOOPJIMHUPOBATH CBOU JIEHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyiamuensie oeticmaus, obecneuusarom popmuposarue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusamnus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOW pediaeKcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTENIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
pellIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPU PELICHUH 3a0a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BHISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LMW M YCIOBUAM, OOBSCHATH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PE3YJIbTATOB AEATEIIBHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATHIMU: MAPAIIETLHOCTh U MEPIEHANKYIIPHOCTD MPSAMBIX
Y IUIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE paCIIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOrO yrja; JMUHEWHBINA Yrojl ABYTPAaHHOTO yrIjla; IpajycHas Mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (NHpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo).

KnaccupummpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy  (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOTPAHHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeIeIUNebl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pemmarp 3aaun Ha HaxOXKIEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TNPHUMEHSSI HW3BECTHBIE AHAJUTUYECKUE METOABbl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIECHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmars 3aaun Ha HaxOXKJEHHE TEOMETPUUECKUX BEJIMYMH MO 00pa3iaM Win
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKWE METOABl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPELIMBAIOIIMMHACA NPAMBIMH, MEXKIYy MNPSIMOA M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMHM, IBYTPAHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
NUpaMU/Ia) C IPUMEHEHUEM (POPMYIT; BEIUKCISATH COOTHOLIECHHS MEX Y TUIOIIAIIMU
NOBEPXHOCTEH, 00bEMaMHU MTOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TMPOCTPAHCTBE;, IIEHTP, OCh H
MJI0CKOCTh CHMMETPHUH; IEHTP, OCh U TJIOCKOCTh CHMMETPUHU (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYCCKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pUCYHKaX.

[TpumensaTh reomeTprdeckue (HaKThI 1711 PEIICHUS CTEPEOMETPUIECKUX 3a0ad,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS PUMEHECHHUS 3a/T1aHbI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOrpaMMHBIE  CpPEICTBA UM DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1a4.

[IpuBoaMTH TpUMEPHl MATEMATHYCCKUX 3aKOHOMEPHOCTEH B TPHUPOJAE U
JKU3HH, PAaCIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBbIC 3HAHUS HA MPaKTUKE: aHAIM3UPOBATh peabHbIC
CUTyallul W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTHYeCKH CPOPMYIMPOBAHHONH TIPOOIEMBI, MOJICIUPOBATH peaIbHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TEOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KJIACC

OnepupoBaTh MOHATUSIMH: UUIUHAPHUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
AJIMHAPUYECKON MTOBEPXHOCTH; IIWJIMHP; KOHUYECKAast TOBEPXHOCTh, 00pa3yIoue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

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

OOBSICHATH CITOCOOBI MOTYUYEHUS TE BPAIICHHUS.

KnaccudunmpoBaTts B3auMHOE pacroyio’keHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIJIOH, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS,
IaPOBOU CEKTOP.

Beraucisate  00BEMBI M TIJIOMIQAM  TIOBEPXHOCTEM  TeJl  BpalieHus,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAsS B MHOTOTPAaHHUK WJTH TEJIO BPAIICHHUS.

BBIYUCISITE COOTHOMICHHSI MEXIY IUIOMAASIMU MOBEPXHOCTEH W 00BbEMaMu
OA0OHBIX TEII.

N300paxaTh u3ydaeMbie (UTYpbl OT PYKH U C TPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB TIPOCTHIX 00BEMHBIX
dburyp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJI BPAIICHHUA.



W3Bnekatb, HWHTEPHpPETUPOBATH W MpeoOpa3oBbIBATH HMH(POPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATh, KAKUMH CBOWCTBAMHU OHH 00JIaJaIOT.

[IpumMeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpPaMH, CKAIIPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIE
BEKTOPBI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTprueckue (HaKkThl 17151 pEHICHUS] CTEPEOMETPUYECKUX 3a/1ad,
MPEANOJIaraloiX HECKOIbKO IIaroB PEeIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B sSIBHOU (popme.

PemaTte npocreiiliue reoMeTpuuecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amaus Ha J0Ka3aTeIbCTBO MaTEeMaTHYECKUX OTHOIIEHUWA U
HaX0XJI€HWE FeOMETPUUECKUX BEJIMUMH M0 00pa3laM WM aJropuT™MaMm, NpUMEHss
W3BECTHBIE METO/bI ITPU PEIIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs OpocTEHIINE IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a/1ay.

[IpuBoAUTH TpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MTPOSIBJIEHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONyYEHHBIE 3HAHUS HA IMPAKTUKE: aHAIM3UPOBATh pEajbHbIC
CUTyallUM W TPHUMEHSTh H3YyUYCHHbIE TMOHATHS B MPOLECCE IMOUCKA pelIeHUs
MaTeMaTUYecKu CPOPMYIMPOBAHHON MPOOJIEMBbl, MOACIUPOBATH PEaAIbHbIE
CUTyalluM Ha A3bIKE TEOMETPUU, MCCIEIOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
IPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXO0KJIEHUEM F€OMETPUYECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Konrpoabnbsie IIpakrnyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
1 IMoBTOpEHNE Kypca NJIAHAMETPHH 5 1
9 BBenenne. AKCHOMBI CTEPEOMETPHH M HX 3
CJIEICTBHSA
3 IMapanneabHOCTb NPSIMBIX H MJIOCKOCTEH 14 1
4 IMepneHauKyJISIPHOCTH MPSIMBIX U IJIOCKOCTE# 16 1
5 MHoOrorpaHHUKH 16 1
6 [Mununazap, KoHyC U map 10
7 IToBTOpeHune 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KIIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jejioB U TeM undposbIie
Ne i/l P Konrpoabubie IIpakruyecku (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI epaldoThbl
pecypcsbl
[ToBTOpEHME Kypca reOMETpUU
1. 5 1
10 knacca
Meron kKoopauHar 11 1
Hununaap, koHyc, map 18
O6beMsbI Ten 16
5. [ToBTOpenue kypca reomerpuu 10-11 18 1
KJIaCCOB
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB JIeKTPOHHBbIE
Hara uudposbie
Ne n/m Tema ypoka Kontposbubie IIpakTuueckue
Bceero u3ydeHusi  o0Opa3oBaTeJIbHbIEC
padoTshI padoThI
pecypcbl

1 [ToBTOpEHHe Kypca IIaHUMETPHH 1
2 IloBTOpEHUE KypCa INIAHUMETPUU 1
3 [loBTOpeHue Kypca MIaHUMETPUH 1
4 [ToBTOpEHHE Kypca MITaHUMETPUH 1
5 Bxonnast koHTposbHas pabota Nel 1 1
6 OcHOBHBIE TOHATHUS. AKCHOMBI CTEPEOMETPHU 1
7 Hekoropsle ciecTBrs U3 aKCUOM 1

BIIM. Pewenue 3a0au na npumeneHue aKkcuom
8 cmepeomempuu 1

ITapaienbHble IPSIMBIE B IPOCTPAHCTBE.
9 [NapannensHOCTh TPEX MPSIMBIX 1
10 [NapannensHOCTh MPSAMOH U MIIOCKOCTH 1

BIIM. Pewenue 3a0au na napanineivHocms
11 NPAMOIL U NIOCKOCMU 1
12 CkpeuBaromuecs npsmbie 1




VII1bl ¢ COHONPABIEHHBIMU CTOPOHAMHU. YTOII

13 MEXIY ABYMsI IPSAMBIMU
BIIM. Pewenue 3a0au no meme: "Bzaumnoe
14 PAacnonodicenue npsamMblx 6 NPOCMPAHCHEE.
Yeon meoncoy osymsa npamoimu”
15 CBoiicTBa MapaenbHbIX TIOCKOCTEH
16 Tetparap. Dnementsl. CBolicTBa
17 [Mapannenenunen. DnemenTsl. CBONCTBa
18 CeueHue TeTpadapa U napajiesenumnena
19 BIIM. 3a0auu na nocmpoenue ceuenuil
BIIM. Pewenue 3a0au no meme:
20 "llapannenvrocms npsMuIX U njaockocmet”
BIIM. Pewenue 3a0au no meme:
21 "llapannenvrocms npsamulx u niockocmei”
Kontponbnas padota Ne2 o teme:
22 "ITapanensHOCTh IPAMBIX U TIIOCKOCTEH"
IleprieHUKYISIPHOCTD NPSIMBIX, IPSIMOM U
23 IJIOCKOCTH"
IIpu3Hak neprneH UKy PHOCTH OPSIMON U
24

IIJIOCKOCTHU




Teopema o npsAMOi, IEPIEHAUKYISIPHON K

25 TJIOCKOCTH
BIIM. Pewenue 3a0au no meme:
26 "Ilepnenouxyasipnocme nPSAMoU u niockocmu'”
BIIM. Pewenue 3adau no meme:
27 "llepnenouxynsipnocme npsamou u niockocmu”.
Paccrostaue ot Touku g0 miockoctu. Teopema
28 0 TPEX MEPIECHANKYIISIPAX
29 Yron Mexay npsMOi U IMIIOCKOCTBIO
BIIM. Pewenue 3a0au no meme: "Yeon mexcoy
30 npAMOU U naockocmuvio”
[lepneHIUKYIIPHOCTH TIOCKOCTEH.
31 Omnpenenenue. J[ByrpaHHblil yroi, TMHEHHBINA
YTOJI IBYTPAHHOTO yTiia
BIIM. Pewenue 3a0au no meme: "/[gyepannulii
32 V201, TUHElHbIl Y20 08yepantozo yeaa "
[Ipu3Hak nepneHIUKyISIPHOCTH ABYX
33 IIJIOCKOCTEN
IIpssMOyTroIBHBIN NapAJITIENICIHAIIET.
34

35

Onpexnenenue. CBolicTBa

Ky6. Omnpenenenne. CBoiicTa




BIIM. Pewenue 3a0au nHa céolicmea

36 NPAMOY20IbHO20 napaiienenuneoa
BIIM. Pewenue 3a0au no meme:
37 "IlepnenouKyasipHocms NPSMbIX U
niockocmeti”
KonTponbHas padora Ne3 o Teme:
38 "TlepneHIUKYIIPHOCTh NPSAMBIX U
IIOCKOCTEN"
39 IIoHsATHE MHOTOrpaHHUKA
ITpusma. IIpsamas npusma. Ilnomans
40 MOBEPXHOCTH MPU3MBI
BIIM. [loemopernue meopuu. Pewenue 3a0au
41 HA HaxodicoeHue naowaou NnoeepxHoCmu
npUIMbL
BIIM. Pewenue 3a0au na HaxosxcoeHue
42 naowWaou NOIHOU U 6OKOBOL NOBEPXHOCMU
nPpUIML.
43 ITupamuna. DnemenTsl. CedeHne mI0CKOCTHIO
Tpeyronbras nupamuaa. [lnomans 6oxoBoi
44 MTOBEPXHOCTH
45 IIpaBunpHas nupamuaa

46

BIIM. Pewenue 3a0au no meme: "l[lupamuoa”




BIIM. Pewenue 3a0au Ha HAX0HcOeHUU

47 naowaou 6OKo80U NOBEPXHOCMU RUPAMUODL.
VYceuénnas nupamuaa. [nomaas moBepXHOCTH
48 yCeu€HHON MUpaMuIbl
BIIM. Pewenue 3a0au no meme: "l[lupamuoa.
49 Yceuénunasn nupamuoa”
BIIM. Cummempus 6 npocmpancmae.
50 Tlonamue npagunbHo20 MHO202PAHHUKA
DNeMEeHThl CHMMETPHH TIPaBUITBHBIX
ol MHOTOTPaHHHKOB
BIIM. Pewenue 3a0au no meme:
52 "Mnoeoepannuxu"
BIIM. Pewenue 3a0au no meme:
33 "Mnoeoepannuxu"
Kontponsnas padota Ne4 o teme:
54 "MuororpaHHuku"
55 [TonsTre nunuHapa.
56 [Inomans MOBEpXHOCTH LWIMHIPA.
57 3amaun o Teme «LlmmmHIp»
58 [lonsTe koHyca. Y ceu€HHBII KOHYC

59

Hnomam) MOBCPXHOCTHU KOHYCA.




3anauu 1o TeMe «KoHyc. YceueHHbII KOHyC»

60 1

61 Cdepa u map. Ypasuenue chepbl 1
B3aumMHoe pacnionoxxenue cepsl 1

62 riockocTy. KacarenbHast miockocTs K cdepe. 1

63 [Tnomane chepsl. 1
0606menue mo teme «unuHp, KoHYC, cdhepa

64 U map»

65 HtoroBoe noBTOpEHUE. 1

66 Wrorosas koHTpOIbHAs paboTa Ne5 1

67 Hrorosoe noBropeHue. 1

68 Uroroserii ypok. O000IIeHEe 3HAHHH. 1

OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




11 KIIACC

KounvecTBO yacoB DJIeKTPOHHbIE
Hara uudposbie
Ne i/m Temaypoka Kontpoabusbie IIpakTuueckue
Bceero u3ydyeHusi  o0pa3oBaTeJIbHbIEC
padoTshI padoThI
pecypchl

1 IToBTOpenue kypca reomerpun 10 knacca 1
2 IToBTOpenue kypca reomerpun 10 kimacca 1
3 IToBTOpenue kypca reomerpun 10 kimacca 1
4 IToBTOpenue kypca reomerpun 10 kinacca 1
5 BBoanas koHTposbHas paboTta Nel 1 1

IIpsiMoyroJibHas cucTeMa KOOPJAMHAT B
6. NPOCTPAHCTBE 1

HetictBuga Han BekTopamu. KoopauHatel
7. BEKTOpa 1

CBsI3b MEXy KOOpPIMHATAMU BEKTOPOB U
8' KOOpAWHATAaMH TOYCK l
9 IIpocreiimue 3aa4u B KOOpAMHATAX 1
10 [Ipocreiimue 3an1aun B KOOpAUHATAX 1
1 CkasnsipHO€ IPOU3BEICHUE BEKTOPOB 1
12 CkassipHOE IIPOU3BEICHNUE BEKTOPOB 1




13.

Brranciaenue YTJI0B MCXKAY IMPAMBIMU U

TUIOCKOCTSIMH
14. JBwxenns. Bunel 1B KeHAN.
Obo06miaroiiee NOBTOPEHHUE 1O TeMe « MeTon
15. KOOpJHMHAT B IPOCTPAHCTBE»
KonTponbaas paborta No2 no teme: «Merton
16. KOOpJAMHAT B IIPOCTPAHCTBEY.
AHanu3 KOHTPOJIbHON paboThl. [loHsATHE
17. LITHHIPA.
18. [Tnomaas TOBEPXHOCTH IUIUHAPA.
19. 3anauu no teme «Llununap»
20. IlonsaTue KoHyca.
21. IInomans MoBEPXHOCTH KOHYCA.
22 Y ceuéHHBI KOHYC
3anaun 1o TeMe «Konyc. YceueHHbII
23. KOHYC.»
24. Codepa u map. YpaBuenue chepb
BsanmMHoe pacnionoxxeHue cepsl 1
25.

IIJIOCKOCTH.

26.

KacarenpHas mmockocTs k cdepe.




[Tnomane chepsr.

217.
3agaum no teme «unuuap, KoHyc, map u
28. chepa
3agaum no teme «{unuuap, KoHyc, map u
29. chepa»
0O606menune mo Teme «umuHIp, KOHYC,
30. cdepa u map»
060061enue o Teme «unuHmap, KoHyc,
3L cdepa u mmap»
32 3ayer no Teme «Tena BpammeHus»
Perenue 3aaun Ha MHOTOTPaHHUKH,
33. [UJIMH/IP, KOHYC H Iap
Kontponbnas padora Ne3 o teme: "Tena
34. BpamieHus "
35. [Tonsitre o6BEMa.
36 O0BEM TIPSIMOYTOIBHOTO MapaUIeICITHIIeA.
3anauu o teme «O0BEM MPSAMOYTOIHHOTO
37. napanieNenuIea.
38 O0BEM TIPSIMOI TPU3MBI

39.

O0BEM mTHHIpA




3agauu no teme «O0BEM MPSIMOI IPU3MBI U

40. WIAHIPAY»
Breruncienne 006EMOB TEI ¢ ITOMOIIBIO
41. WHTETpaia
42, O0BEM HaKIIOHHOM MPHU3MBI
43 O0BéM TUpaMuIBI
44. O0BéM KOoHYCa
3amaun o Teme «O0BEM HAKIIOHHOM
45. MIPU3MBI, THPAMHUJIBI, KOHYCa»
46. O0béM 11apa
O0BEM IIAPOBOTO CETMEHTA, IIIAPOBOT'O CJIOS
a7. Y IIIapOBOTO CEKTOpa
48. Pemrenne 3amaun mo teme «OOBEMBI TEI»
49. Pemrenne 3amaun mo teme «OOBEMBI TEI»
Kontponsnas padota Ne4 mo teme: "
50. O0bémbr Tem
51. Teopema Menenast
52. Teopema YeBbl
53. AKCHOMBI CTEpEOMETPHH

54,

[MapannensHOCTH B TPOCTPAaHCTBE




HCpHGH,Z[I/IKYJI}IpHOCTL B IIPOCTPAHCTBC

55. 1
56. JByrpaHHbIH yroiu L
57. MHororpaHHuKH 1
58. MHororpaHHuKH 1
59. MHororpanHuKu 1
60. MHororpanHuKH 1
61. Bexkrtopsl B mpocTpaHCTBE 1
Tena Bpamenus. Ilnomanu nx
62. MOBEPXHOCTEMN 1
63. O06bembl Ten L
64. Hrorosas koHTpoJIbHAs padoTa Neb 1
AHanu3 KOHTpOJIbHOH paboTsl. [loaroroBka
65. k EID. 1
66. IToxroroka k EI'D. 1
67. TTonroroska k EI'D. 1
68. TTonroroska k EI'D. 1
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOIT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. T'eomerpus, 10-11: Yueb.nsa o61ieoOpa3oBaT. yupexaeHul/
JI.C.AtanacsH, B.®.byty308, C.b.Kagomues u ap. — M.: [Ipocsenienue,
2023.

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

1. Bb.I'. 3uB. [lunaktudyeckre Matepuaisl o reomerpun a1 10 kinacca. Mockaa.
ITpoceenienne.2022

2. b.I'. 3uB. lunaktuyeckue MaTepualsl o reometpuu uist 11 knacca. Mockaa.
[TIpoceemienne.2022r.

3. C.M. Caaksn, B.®. byty3os. U3yuenune reomerpun B 10-11 xnaccax. Kaura
st yautens. Mocksa. [Ipocsemnienne.2021

4. B.A. SpoBenko [Toypounsie pa3paboTku 1§(0) TEOMETPUH.
HuddepennmpoBannsiii mojaxon, 10 kiaacc. Mocksa. «BAKO». 2021
5. BAA. SpoBenko [Toypounsie pa3paboTku 1§(0) TEOMETPUH.

HuddepennmpoBannsiii moaxon, 11 kimacc. Mocksa. «BAKO». 2022

6. E.M. PaburoBrnu MaTtemaTrka. 3aaun Ha TOTOBBIX YepTexkax. I eomeTpusi.
10-11 knaccer. Mocksa. MJIEKCA. 2021

7. A.Il. Epmoga, B.B. I'ono6opoasko. MatemaTuka. Y CTHbIE TPOBEPOUYHBIE U
3auétHble padoThl. YcTHag reometrpus. 10-11 kimaccel. MockBa. MJIEKCA.

2022

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

1. www. edu - "Poccuiickoe oOpazoBanue" deaepaibHbIi HOpPTAIL.

2. www.ege.edu.ru. Pe3synbraTel EID. denepanbHbI UHCTUTYT
neJaroruyeckux u3MepeHui; MuHucTepcTBO 00pa3oBaHusi U Hayku PO,
denepanpHas cay0a 1o Haa30py B chepe 0Opa3oBaHUs U HAYKH.

3. www.school.edu - "Poccuiickuii 0011c00pa3oBaTenbHbIH mopTan'.

4. www.school-collection.edu.ru/ Enunas KOJUIEKLIUSA U (POBBIX

00pa30BaTEIbHBIX PECYPCOB



5. www.mathvaz.ru - 10Che MKOJIEHOTO YYUTENSI MaTeMaTUKh. JlOKyMeHTaIus,
pabourie MaTepUabl Uil YIUTEIIsT MATEMaTHKN
6. www.it-n.ru - "CeTb TBOPYECKUX yUUTEICH"

7. www.festival.lseptember.ru - @ecTuBaiib NETATOTUYECKUX UIEH



http://www.it-n.ru/
http://www.festival.1september.ru/
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