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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOTO MW ITO3HABATEIIBHOTO pPAa3BUTHUSA
JUYHOCTH 00YYaroIIMXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHusi OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
IPEAMETHBIX PE3YJNbTATOB OOYyYEHHS] T€OMETPUU B HAINPABIECHUU JIMYHOCTHOIO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBIX NUCIMIUIMH. Pa3zButne y oOydaronmxcs
MPABWIbHBIX MPEICTABICHUN O CYIIHOCTH U MPOUCXOXKIECHUU TE€OMETPUUYECKHUX
aOCTpaKIMii, COOTHOIIEHHH pPEAJIbHOIO0 M WIACAIBHOI0, XApPAKTEPE OTPAKECHUS
MaTeMaTHYECKOW HAYKOH SIBJIEHUU U ITPOLIECCOB PEATBHOTO MHPA, MECTE TEOMETPUU
B CUCTEME HayK U POJIM MAaTEMaTUYECKOTO MOJIECIMPOBAHUS B HAYyYHOM NTO3HAHUU U
B IIPaKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUaIIUXCS, a
TaK)K€ KA4eCTB MBIIUICHUS, HEOOXOMUMBIX [IJIsi aJanTalldd B COBPEMEHHOM
oO1IEeCTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOW HAIIPABIEHHOCTH, TAK U TYMaHUTaAPHOM.

Jlormueckoe MbIUIEHHE, (HOPMUPYEMOE MpPU H3YYEHUHU OOYYarOIIUMHUCS
MOHATUMHBIX OCHOB FT€OMETPUU U MTOCTPOCHUU IETTOYKH JIOTUUECKUX YTBEPKIACHUN
B XOJI€ pELIEHUs T€OMETPUYECKUX 3aJad, YMEHHE BBIIBUTaTh M ONPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHWH 3a7a4 €CTECTBEHHO-
HAyYHOTO IIUKJIA, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPAXKECHUSI OKPY>KAIOLIETO MHUPA, YCJIOBHE YCHEHIHOTO IMO3HAHUS U AKTUBHOIO
npeoOpa3oBaHus  JeHCTBUTENHLHOCTH. OmepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yUeOHOUM U TPYAOBOM NESITENbHOCTH, SBIISIETCS



OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayeCcTB, IMOATOMY aKTyajbHa 3ajaaya
dbopMupoBaHus |y  OOyYarOIIMXCS ~ MPOCTPAHCTBEHHOTO  MBINIJICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHMs mporpaMmbl ydueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyuarouxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMATUYECKUX TIEOMETPUYECKMX 3HAHUHM M JEUCTBUM, clHeuu(pUUHBIX
rE€OMETPUH, BO3MOXKHOCTM  YCIELIHOTO  NPOAODKEHUS  00pa3oBaHUs 10
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPHH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE IIpeIHA3HA4YeHa MJIs
oOyJaromuxcs CpeIHen IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaroniuecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH OOIINE MAaTEMaTUUECKUE YMEHHUS, CBA3aHHbBIE CO
cenn(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme sT0r0, OHH NMEIOT BO3MOXKHOCTh H3yUYUTh T€OMETPHI0 OoJiee TITyOOoKO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUYECKUX 3HAHUSX B
npo(hecCUOHATBHOM NesSTENbHOCTH.

JlocTmKeHHe LelNM OCBOCHHS MPOrpaMMbl 0OECIIEUMBACTCS PpEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpuopureTHRIMH 3aJadamMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisiroTCS:

e (opMupOBaHHE NpPEICTAaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KyJbTYPbl M OCO3HaHHE €€ B3aMOCBS3H C OKPYKAIOLIUM MHPOM;

e (opMHpoBaHHE MTPEICTABICHHUS O MHOTOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIEro MUPA;

e (opMupoBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeXax, MOJENIIX MU B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

e OBJIaJICHUE METOJAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300pa)KEeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHITHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHUE  QJITOPUTMAMH  PELIECHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXICHHS B XOJ€ PEIICHUS CTEPEOMETPHUECKHUX 3aJad WU 3a7ad C
IPAKTUUECKUM COJIEPKAHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBIIIICHHUS,



e (dopmupoBanue (yHKIMOHATEHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBIICHUS] TEOMETPUYECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEabHBIX >KU3HECHHBIX CUTYyallUsAX U NPU U3YYECHUU
IpYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (POpMYIUPOBATh WX HA SI3bIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar U1 peleHus MPAKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
WHTEPIIPETUPOBATH U OLICHUBATH MOJTYUYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHONM OCOOCHHOCTHIO MPOTPaMMBbl SIBIISIETCSI BKIIIOUEHHUE B KypC
CTEPEOMETPHUM B HAYaJIE €r0 U3YUYEHUS 3a/1a4, PEIIAEMbIX HA YPOBHE UHTYUTUBHOTO
NO3HAHUA, U OIpPEAEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJXl HUMH, YTO
CHOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHUS,
CTUMYJIMPYET NPOTEKAaHUE NHTYUTUBHBIX NMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEIMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YYAIIUXCS B Kypce CTEPEOMETPUH ITPOBOAUTCA 33 CUET pEUICHUS 3a7a49 Ha CO3/IaHNE
MPOCTPAHCTBEHHBIX O0pa30B U 3a7a4y HAa OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpa3a NPOBOJUTCS C OMOPOM HaA HAMISAHOCTh, a
OlepupoOBaHUE 00PA30M — B YCIIOBUAX OTBJICYEHUS OT HAIJISAHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOHOTO COJIEpKAHUS.

OcHoBHbIE copeprkaresibHble TMHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJIbKO M0 COAEPKAaTEeIbHbBIM JIMHUSAM, HO U IO TOJaM 00y4eHHUS
Ha yPOBHE CPEIHETO 00IIero 00pa3oBaHMUs.

Conepxxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 1O ToJaM OO0ydYeHHs,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSMU YW HAaBBIKAMHU OCYUIECTBIISUIOCH MOCJIEN0BATENLHO U MOCTYNATENbHO, C
COOJTIOJICHUEM MPUHIIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOUYAIKCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEACTaBICHUN OOYydaroUuXcs, pacuiupss U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun orBoautes 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX yaca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCUOMBI CTEPEOMETPUHU U CIICACTBUS U3 HUX.

B3auMHOEe pacnosnokeHue NpsMBIX B MPOCTPAHCTBE: IE€peceKaronIrecs,
napajuielibHble M CKpeuuBaroumecs mnpsmbie. [lapaienbHOCTh NpPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: TMapajUlelibHble TMpsSMble B  MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIPaBJICHHBIMU CTOPOHAMM;, YTOJd MEXIy MNpPsSIMBIMA B IPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN: TapaJiebHbIE TUIOCKOCTH; CBOMCTBA MapalieIbHbIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYPHI HAa TJIOCKOCTU: TETPadp,
KyO, mapasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM U MUIOCKOCTH: NEPNEHIUKYJIISIPHBIE TIPSIMBIE B
MPOCTPAHCTBE, NpPsIMbIE MapajljieIbHbIE MW MEPHCHAUKYJSIPHBIE K IJIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA MPSAMOM U IUIOCKOCTH, Teopema O MpsSMoi
MEPIEHIUKYJISIPHOW TIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YroJl MEXAY MPSIMOM H
IJIOCKOCTBIO;  ABYTPAHHBIA  yroj, JIMHEHMHBI Yroa JBYIPaHHOTO  yria.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IMIOCKOCTH, PACCTOSTHUE
OT MPSAMOM JI0 IJIOCKOCTH, TPOECKIMS (PUTYPHI HA TIIOCKOCTh. [leprneHaAnKyIIpHOCTh
IJIOCKOCTEN: MPU3HAK MEPNEeHIUKYJIIPHOCTH JBYX IulockocTed. Teopema o Tpéx
MEPIEHIUKYISIPaX.

MHoOrorpaHHuKH

[lonaTrie MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBHIMYKJIbIC
Y HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yroapHas
MpU3Ma; IpaHd U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielnienunes U ero cporcra. llupamupa: N-yronpHas nupamuga, TpaHd U
OCHOBaHHWE NMUPaMUIbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBL;, PABUIIbHAS U
yceu€HHasi nHupamMuaa. OJIEMEHThl TpuU3Mbl W nupamuibl. [IpaBunbHbIe
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpaMUJia; MNpPaBUIbHAS TPEYrojibHas MNHUpaMUAa W TPaBUIbHBIN
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeKadip u ukocadap. CeueHust MpU3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJE€MEHThl CHMMETPUU B MUPAMKIAX, MapaJlIeIenuIie1ax, MPaBHUIbHBIX
MHOTOTPaHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomane OGOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH MPABWIBHOW MHUPAMUJBI, TEOpEMa O
mIomaau yceu€Hnoi nupamuapl. [lonstue 06 00béMe. OOBEM MUpaMUIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00hEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalenus

[unmuHapuyeckas MTOBEPXHOCTB, oOpasytoiue UMJIMHIPUYECKON
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEPXHOCTU. LlWnMHIOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MoBepXHOCTH. KOHyC: OCHOBaHUE U BEpIIMHA, 00pa3yrouas
1 OCb; TIJIOIIA/1b OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: 1HeHTp, paguyc, AUAMETP; IUIOMIAJb MOBEPXHOCTU CQephl.
B3aumnoe pacnonoxenue cepbl U IIIOCKOCTH; KacaTellbHas IUNIOCKOCTh K cdepe;
I01AbL ChEpHI.

N300pakeHne Ten BpallleHHs Ha INIOCKOCTH. Pa3BépTka MIIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIpaHHHK, ONTUCAHHBIH
okoJi0 cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAILICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIC CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
NPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM 11apa U TIoMaab Chephl.

[TonoGHpie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOMIAIIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJI.

Ceuenus mummHIpa (MapauieabHO U MEPIIEHIUKYIISIPHO OCH), CEUEHHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY ), CEUEHHUS LIapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MII0CKOCTH U B IpocTpaHcTBe. C0KEHNE U BBIYMUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapammenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHEHUEM IIpaBUJl JEUCTBUU € BekTopamu. IlpsmoyrosbHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel BekTopa. Ilpocreiimue 3agaun B
KOOpJMHATax. YToJ Mex1y BekTopamu. CKalsipHOE NPOU3BEIECHUE BEKTOPOB.



Brruncnenne yrioB Mexay NPsSMBIMHU U IIIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.

INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJbBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MPOrpamMMbl ydyeOHOTO MpeameTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUU 00YUaIOMErocs Kak akKkTUBHOTO
W OTBETCTBEHHOI'O 4i€Ha POCCHUHCKOro OOIIecTBa, NPEJCTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
NpoleAyp TpaxaaHCKoro ooOmiecTtBa (BbIOOPHI, OMNPOCHI U Tp.), YMEHUEM
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJICHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJB30BAHUIO 3THUX JOCTHKEHUW B JPYrHMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOTr0; OCO3HAHUEM JTMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIETO.

JcTeTu4ecKoe BOCIIMTAHUE:

ACTETUYECKUM OTHOIIICHHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/]a4, PEIICHUH, PACCYyKJIEHUI; BOCHPUUMYHUBOCTBIO
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
WHTEpecax 30poBOro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U
OTJIbIXa, peryJisipHas pu3nyeckasi akTHBHOCTD); (PU3HUUECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

Tpynosoe Bocnuranue:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOHUS; MHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOW  JCATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymed mnpodeccur U peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTEeMaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUM BCEW >KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHUIO B PEIICHUHU MPAKTUUECKUX 3a/1a4y MaTeMaTUYeCKON HAIpPaBICHHOCTH.

IKOJOTHYECKOe BOCIIMTAHHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIIUSHHUS
COI[MAJIbHO-D)KOHOMUYECKUX IMPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HAaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpUEHTAIlMEl Ha NMPUMEHEHHE MATEMATHUYECKUX 3HAHWMN /IS pelIeHUs 3ajlady B
00JIaCTH OKPY>KAIOIICH Cpe/ibl, ITTAHUPOBAHUS MOCTYIKOB U OLICHKU UX BO3MOXKHBIX
MOCJEACTBUN JJIS1 OKPYKAIOIIEH CPEIBI.

IleHHOCTH HAYYHOTO TO3HAHUS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM H  OOIICCTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOM HayKh Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAaroB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS UMBWIM3ALMHU; OBJAICHUEM SI3BIKOM
MaTeMaTUK U MAaTeMaTUYECKOM KyJIbTYypOoW KakK CpPEJACTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYILIECTBIIATh MPOEKTHYI0 M HCCIEIOBATENbCKYIO AESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpenMeTHble Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTN8UAMU.

1)  Vuusepcanvbmvie  nosnasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKpYJHCaroweeo  Mupa;  npumeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAeicTBu:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIUPOBATH
OTpENCIICHUS  TOHATUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(ukanuy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;



BOCIIPUHUMATh, (OPMYJIUPOBaTh M  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHbIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

BBISIBJSITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
NpOTUBOpEYHs B (akTaxX, NaHHBIX, HAOIIONEHUSX U YTBEPKICHUSIX;
npeaiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN W IPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUCHHH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKUX
YTBEPXKACHUMA (MIPSMBIC U OT TPOTHUBHOTO), BEICTPAWBaTh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS 1 BBIBOJIBL;

BBIOMpATh Ccroco0 pernieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelICHUs, BBIOMpaTh Hauboiee MOAXOASIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUA:

WCITOJIB30BaTh BOTIPOCHI KaK MCCIIEIOBATEIHCKUA WHCTPYMEHT ITO3HAHMS,
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHUBOpEUUE, MpolIemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (OpMUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

IPOBOTUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4ecKOro
o0BbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pE3yJibTaTam
MPOBENEHHOTO HAOJIOIEHUS, WCCISAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH Ne(UIIUTH HHPOPMAIIMH, TAaHHBIX, HEOOXOIUMBIX JIJIT OTBETAa HA
BOIPOC U JJIsI pEIICHUS 3a/1auH;

BBIOMpAaTh  WMHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CTPYKTYpHUpPOBaTh UH(POPMAIIHIO, IPEACTABIATH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHdopmauu 1o CaMOCTOSITEIIbHO
chOpMYTUPOBAHHBIM KPUTEPHSIM.



2)

Vuueepcanonuvie KoMMynukamuenwvle Oelicmeus, — o0becneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCSL.
Oo0menue:

BOCIPUHUMATh U (DOPMYJIMPOBATh CYKJICHUS B COOTBETCTBHUHU C YCIOBUIMHU
U LIETSIMU OOILIEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)kaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U IMCBMEHHBIX TEKCTAX, aBaTh MOSCHEHUS MO XOIYy PEILICHUS
3a/1a4i, KOMMEHTHPOBATH MOJYYEHHBIN PE3yIbTaT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
Ipo0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIlEJICHHbIE HA ITIOUCK
pElIeHUs; CONOCTaBIATh CBOU CYXKICHHS C CYXICHHSIMH JIPYTHUX
YYaCTHUKOB AHAasiora, OOHapyXUBaTh Pa3U4Me U CXOJCTBO IMO3UIIUH; B
KOPPEKTHOI Gopme popMyTUpOBaTH pa3HOIIIACHs, CBOU BO3PAKECHHUS;
IIPEACTABIATh  PE3yJbTaTbl  pELICHHMs  3aJadyd,  JKCIEPUMEHTA,
UCCJIEJOBaHMSI, IPOEKTA; CAMOCTOSITENIbHO BEIOMPATh (JOpMAT BBICTYIUICHHUS
C YU€TOM 3aja4 PE3CHTALNH U OCOOCHHOCTEN ayIUTOPHH.

CorpyaHu4ecTsBo:

MMOHMUMATh W UCITOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW U HHIUBHIYaTbHOM
paboThl MpHU pelieHuH Y4YeOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOM
NEeSATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenensTh BHIbI paboT, JAOrOBapWBaThCSA, OOCYKIATh TMPOIECC H
pe3yJbTaT paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMbD» W WHBIC), BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBHUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOEro BKJaja B OOMMHA MPOAYKT TIO KPHUTEPHUSM,
chOpMyYTUPOBAHHBIM YYACTHHKAMHU B3aUMOICHCTBHUS.

3) Yuusepcanvuvie pecyiamuensie oeticmasus, obecneuusarom popmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIIEHUs 3a]]a4ul, BEIOUPATh CIIOCO0 peLIeHHs
C Y4ETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C y4ETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABaTEIbHOW pediaeKcuu KaKk OCO3HAHMS
COBEPIIIACMbIX JIEHCTBUN W MBICIUTEIBHBIX TPOIECCOB, UX PE3yJIbTATOB;
BJIQJIETh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIS TIPOIIecca U pe3yibTara
peIIeHs] MaTeMaTUIECKOH 3a1a4H;



e TPEABHUAETH TPYJIHOCTH, KOTOPBIE MOTYT BOZHUKHYThH IPH PEIIEHNUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB,
JIAHHBIX, HAWJEHHBIX OLIMOOK, BHISABICHHBIX TPYAHOCTEN;

e OICGHUBATh COOTBETCTBHE pE3yJbTaTa IEIU U YCJIOBHUSIM, OOBSICHSTH
IPUYMHBl TOCTUXKEHUSI WIM HEJOCTHIKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJIUTh OIMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KIIACC

OnepupoBaTh NOHATUAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS M3 HHUX IPU PEIICHUH
r€OMETPUYECKUX 3a]aY.

OnepupoBaTh NOHATUIMU: NAPAIUIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccuduuupoBath B3aMMHOE pPacHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMM: JIBYIPAaHHBIA yTOJI, TPaHU JBYIPAHHOIO YIJIa,
pedpo IBYrpaHHOrO yrIJia; JUHEWHBIA Yrojl ABYTPAaHHOIO yrja; TpajycHas Mepa
JBYTPaHHOT'O yTJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIbINI
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IMpaMuIa; NpU3MA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccuduumpoBare ~ MHOTOrpaHHUKHM,  BbIOMpas  OCHOBAaHMS  JUIs
Kiaccuukanuy  (BBIMYKJIbIE M HEBBINYKJIblE MHOTOTPAaHHUKHW; TMPaBUIIbHbBIE
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaljiesIeUuNeabl).

OnepupoBaTh MOHATUSMHU: CEKYIas JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, NCTIONIBb3YSl METO/ CJIEOB.

CtpouTh ceY€eHUs MHOTOIPAHHUKOB METOJOM  CJE€AOB, BBINOJHATH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXy, COOKY, CHU3Y.

Pemarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3am Win
QIrOpUTMaM, TMPUMEHSSI W3BECTHbIC AHAJTUTUYECKUE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MAaTEeMAaTHUYECKUX 3a7a4 Ha BBIYUCICHUE PACCTOSHUNA MEXKIY IBYMsI
TOYKaMH, OT TOYKM JO MNOPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemmarp 3a1aun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3lam Win
QIrOpUTMaM, TPUMEHSISI W3BECTHbIE AHATUTUYECKWE METOAbl MpU PEIICHUU



CTAaHJAPTHBIX MATEMATHMYECKUX 3aJa4 HAa  BBIYMCIEHUE YIVIOB  MEXIY
CKPCIMBAIOIIMMUCSA TPAMBIMH, MEXKIYy TMPAMOM M  IUIOCKOCTBIO, MEXIY
IIJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Bbruncnsate 00bEMBI M IIIOLIAA NOBEPXHOCTEH MHOIOIPAaHHUKOB (MpU3Ma,
NUpaMUJIa) C IPUMEHEHUEM (HOPMYIT; BEIUUCIISITH COOTHOLIEHHS MEX Ty TUIOIIA MU
MOBEPXHOCTEH, 00bEMaMHU MOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHSMHU: CHMMETpPUS B IPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (QUTYPBI.

W3Bnekarb, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
pPUCYHKAX.

[TpumensTh reomeTpudeckue (HakThl A PEIICHUS CTEPEOMETPHUUECKHX 3a/1ad,
IIPEANOJIATAl0INX HECKOIBKO 1IIar0B PELLIEHHUs, €CJIA YCIOBUSA IPUMEHEHUS 3a/1aHbI
B sIBHOU (popme.

[IppuMeHATP  MpOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpyBOINTH NpHUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

[IpuMEHATh MOJYy4YEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh PEaJbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTEeMaTUYeCKH CPOPMYJIMPOBAHHON NPOOIEMBbl, MOJAEIUPOBATh pPEAIbHbBIE
CUTyallud Ha S3bIKE TEOMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEINU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEINYUH.

11 KIIACC

OnepupoBaTh MNOHATUSAMH: LUJIUHAPUYECKAs IOBEPXHOCTh, OOpa3zyroliue
UUJIMHAPUYECKON MOBEPXHOCTH; LIMJIMH/P; KOHUYECKas IOBEPXHOCTh, 00pa3yIoume
KOHUYECKON OBEPXHOCTH, KOHYC; CpepuyecKas HOBEPXHOCTb.

Pacnio3naBaTh Tena BpamieHus (IMIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLEHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BBICOTA LIAPOBOIO CJIOS;
IaPOBOU CEKTOP.

Beruncnare  00bEMBI M IUIOHMIAAM  TOBEPXHOCTEH TeNl  BpallleHWUs,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYII.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPy M OMTUCAHHBIH
okoJ1o cdepsr; chepa, BMcaHHAS B MHOTOTPAHHUK WJTH TEJIO BPAIIICHMUS.



BbaucnsaTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.

N3o00paxath u3yuyaemble (UTYpbl OT PYKH U C MPUMEHEHHEM IMPOCTHIX
YEepTEKHBIX NHCTPYMEHTOB.

BbIIONTHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBbEMHBIX
dburyp: Bua cBepxy, cOOKy, CHU3Yy; CTPOUTH CEUECHUS TEJ BPAIICHHUS.

W3Bnekatb, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE JIEHUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAaHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHATh, KAKUMH CBOMCTBAMHU OHH 00JIaJaIOT.

[IprMeHATH IpaBUIIO NIapaJUIEIICIIUAIIEAA.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPIAMUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBL.

HaxoauTte cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXIY
BEKTOpPaMH, CKaJspHOEC IIPOU3BEICHUE, PpACKIAIbIBaTh BEKTOp IO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPINHAT.

[TpumensTh reomeTpudeckue (HpakThl AJis1 pELICHNUs CTEPEOMETPUUECKUX 3a/1aY,
IIPEANOJIATA0INX HECKOIBKO 1IIar0B PELLICHHUs, €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B sSIBHOU (popme.

Pemare mpocreimne reoMeTpuyecKUe 3a1adyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemwlarp 3amauM Ha [10Ka3aTesIbCTBO MATEMAaTHYECKUX OTHOLICHHW W
HAX0XkJI€HUE FeOMETPUUYECKUX BEJIMUYMH M0 00pa3laM WiIH aJropuT™MaMm, MpUMEHss
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MAaTEMaTUYECKHUX 3a7a4.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOaNUTHL NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIM3UPOBATH pPEAJIbHBIC
CUTyallud W NPUMEHATh HU3YYEHHBIE TOHATUSA B IPOLECCE IOMCKA PEIICHUS
MaTeMaTHYecKd C(HOPMYIHPOBAHHONW MPOOJIEMbl, MOJEIUPOBATH peajbHbIC
CUTyallud Ha S3bIKE TE€OMETPUHU, MWCCIENOBAaTh IIOCTPOEHHBIE MOJEIN C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecrBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM pPOBbLIE)
KoHTpoJbHbIe
n/n NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI
1 BBenenune B crepeoMeTpuio 10
5 IIpsiMble U TIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSAMBIX M IIIIOCKOCTEN
3 [eprieHAUKYIAPHOCTH MPSIMBIX U 12
IJIOCKOCTEN
4 VYrubl MeXAY IPSAMBIMU U IUIOCKOCTSMH 10 1
5 MHororpanHuku 11 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1
7 IToBTOpEHUe: ceueHus, pacCTOSIHUS U YIJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5)




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM pPOBbLIE)

Ne n/m KoHTpoJbHbIe

NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE pecypChl
padoThI
Tena Bpamenus 12
OO6bEMBI TEN 5 1
BekTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1
4 [ToBTOpeHME, 0000MIIECHNE, 7 1

cucTeMaTHh3alys 3HaHUi

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/t

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTtpouabHbie padoTsl

OCHOBHBIE MIOHATHUS CTEPEOMETPUU: TOUKA, IPAMas,
IUIOCKOCTB, MPOCTpaHCTBO. [IpaBnina n3obpakeHus
Ha PUCYHKaX: U300pakeHUs IJIOCKOCTEN,
MapajuIeNIbHbIX IPSIMBIX (OTPE3KOB), CEPEIUHbI
oTpe3Ka

IlonsTus: MEpeCCKaAromMureCs MmI0CKOCTH,
IepeceKaromumecs npsamas 1 rnji0CKOCTb

[TonsTHS: Mepecekaronecs MIOCKOCTH,
MepeceKaroIrecs npsimasi U mI0CKOCThb
3HAKOMCTBO C MHOTOTPaHHUKaMU, U300pakeHHE

MHOT'OTPaHHUKOB Ha pUCYHKAaX, HAa IPOCKIIMOHHBIX
YCPTEIKaAX

HavaneHbie cBeieHus 0 KyOe U mupamuje, ux
pa3BépTKkU U Mojenu. CedeHns MHOTOIPaHHUKOB

HauanbHbl€ CBECHUS O Ky6€ " IUupaMuzc, ux
pa3BépTKI/I n MOACIH. CeueHns MHOTOT PaHHHUKOB
[TousiTHE 00 aKCHOMATHYECKOM IOCTPOCHUU
CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPUU U
CICACTBUA U3 HUX

[TonsiTre 06 akCMOMaTUYECKOM TOCTPOEHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX




[TonaTne 06 aKCHOMAaTHYECKOM MTOCTPOSCHUH

9 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U
CIIEICTBUS U3 HUX
[TonaTne 06 akCHOMAaTHYECKOM MTOCTPOSHUH

10 CTEPEOMETPUU: aKCUOMBI CTEPEOMETPHUH U
CJIEJICTBUS U3 HUX
B3aumMHoe pacrosioskeHre IpsMbIX B IPOCTPAHCTBE:

11 nepeceKaroImecs, napauieabHble U
CKPEILMBAOIINECS TPSIMbIE
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B

12 IIPOCTPAHCTBE: NapaljiesibHbIe PsSMBbIE B
IIPOCTPAHCTBE; NapaIJIIbHOCTh TPEX MPAMBIX
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B

13 npoctpaHncTse: [lapanienbHOCTs NPsAMOil U
IJIOCKOCTH

14 VYTIIIBI C COHANPABIEHHBIMU CTOPOHAMU

15 Yron Mexay npsiMbIMU B IPOCTPAHCTBE

16 VYroa Mexay npsiMbIMU B IPOCTPAHCTBE

17 [TapanmnenbHOCTb MIIOCKOCTEN: NapaslieIbHbIE
IUIOCKOCTH

18 CaolicTBa napamieibHbIX INIOCKOCTEN

19 [Ipocreiimume mpocTpaHCTBEHHbIE (PUTYpBI HA
IUIOCKOCTH: TETPAdp, KyO, napasuiesenumne

20 IToctpoenue ceuennii

21 [Toctpoenue ceuennii

99 IlepneH UKy IAPHOCTD NPSIMOM U IVIOCKOCTH:

MEPIEHIUKYIISIPHBIC IIPSMBIE B IIPOCTPAHCTBE




[Ipsmbie napajuienbHbIE U EPIEHAUKYJIIIPHBIE K

23
IJIOCKOCTH

24 [Ipsimble napasuienbHbIe U NEPIIEHIUKYJIIPHBIE K
IIJIOCKOCTH

o5 [Ipu3HaK neprneHaAuKyISIPHOCTH MPSIMOK U
IJIOCKOCTH

26 [Ipu3Hak nepneHAuKyJISIPHOCTH IPSIMOU U
IJIOCKOCTH

27 Teopema 0 npsIMON NEPIIEHAUKYIIIPHON IIIIOCKOCTH

28 Teopema o npsiMoii nepneHIUKYJIIPHOHN MJI0CKOCTH

29 Teopema o npsiMoii EPIICHIUKYIISIPHOM MIIOCKOCTH
IleprieHAMKYISIp U HAKJIOHHBIE: PACCTOSIHHE OT

30 TOYKH J10 IUNIOCKOCTH, PACCTOSTHUE OT NMPSAMOU 10
IJIOCKOCTH
[lepnieHIuKyIsIp ¥ HAKIIOHHBIE: PACCTOSTHUE OT

31 TOYKH J10 IUNIOCKOCTH, PACCTOSIHUE OT NMPSAMOU 10
IJIOCKOCTH
[leprnieHIuKyIsIp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT

32 TOYKH JI0 TUTIOCKOCTH, PACCTOSTHUE OT MPSMOU 710
IJI0CKOCTH
[leprieHAUKYISIp U HAKJIOHHBIE: PACCTOSIHHE OT

33 TOYKH JIO TUTOCKOCTH, PACCTOSTHHE OT MPSMOM 10
MJI0CKOCTH

34 VYTIBl B IPOCTPAHCTBE: YIOJI MEXIY MPSIMOil U
IJIOCKOCTBIO

35 JIByTpaHHBIN yroJI, TMHEHHBIN YroJl ABYTPAHHOTO

yria




KonTponbras padbora mo teme "lIpsmble u

36 IUIOCKOCTH B pocTpaHcTse. [lapannensHocTh
MPSAMBIX U IUIOCKOCTEMR"

37 JIByTpaHHBIN yroJl, TMHEHHBIN YIoJl JBYTPAHHOTO
yriaa

38 [lepneHIMKYISAPHOCTD ILIOCKOCTEN: IPU3HAK
MIEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTEN

39 IlepneHIMKYIAPHOCTD IJIOCKOCTEN: IPU3HAK
IIEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTEN

40 [lepneH MKy IApPHOCTD INIOCKOCTEM: IPU3HAK
MEPIEHIUKYIISIPHOCTH JBYX IUIOCKOCTEH

41 Teopema o Tpéx nepneHAUKyYIIpax

42 Teopema o Tpéx nepneHAUKyIsIpax

43 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX
KonTponbHas padoTa no temam

44 "[lepneHINKYISAPHOCTH NPSAMBIX U IUNIOCKOCTEH" U
"YTIBl MEXKAY IPSIMBIMU U INIOCKOCTAMHU"
[ToHsiTHE MHOTOIpaHHUKA, OCHOBHBIE AJIEMEHTHI

45 MHOTOTPaHHHKA, BBITYKJIbIE U HEBBITYKIIbIE
MHOTOTPaHHUKH; pa3BEPTKAa MHOTOIpaHHUKA
[Ipu3ma: N-yrosbHas Npu3Ma; 'paHd U OCHOBAHMS

46 MIPU3MBI; IIpsiIMasi U HAKJIOHHAs! PU3MbI; OOKOBask U
TOJIHAsl TOBEPXHOCTh MPU3MBbI

47 [Tapamtenenunen, NpsMOyIroJIbHbBIN
napajuleNIENUIe] U €ro CBOWCTBA

48 [Mupamuna: N-yronbHasi nupamMuaa, TpaHu v

OCHOBAHUC MHUPaMHUBI; OOKOBas M IOJIHA




IIOBEPXHOCTb NMUPAMU/IbI; IPABUIIbHAS U YCEUEHHAs
nupamuaa

HpaBI/IJIBHBIe MHOTI'OIpaHHUKH: ITIOHATUC
MMPpaBHUJILHOTO MHOI'OI'PAaHHHKA; IpaBUJIbHAA ITPpU3Ma

49 Y TIpaBWJIbHAS TUPAMUJIA; IPABUIIbHAS TPEYTOIbHAS 1
MUpaMu/ia ¥ MPaBUIBHBINA TETPadaAp; KyO
50 [IpencraBienue o MpaBUIbLHBIX MHOTOTPAHHUKAX: 1
OKTad3/JIp, JOJEKA3AP U UKOCABP.
CumMMeTpHs B MPOCTPAHCTBE: CUMMETPUS
51 OTHOCHUTENIbHO TOYKH, MIPSIMOM, TIOCKOCTH. 1
DeMEeHThl CHMMETPUU B TUPaMUIax,
napajuieNienune1ax, NpaBuibHbIX MHOTOTPaHHUKAX
59 Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: pEOpa, 1
JaroHalu, YTJibl
[Tnomans 60KOBOI MOBEPXHOCTH M MOJTHOM
53 MMOBEPXHOCTH MPSIMON TIPU3MBI, TUTOIIATH 1
OCHOBAHHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTH
IIPSAAMOY IIPU3MBI
[Tnomane 60KOBOI MOBEPXHOCTH U MOBEPXHOCTH
54 MPaBUWJILHOM MUPAMHJIbI, TEOPEMA O TUIOIIAIN 1
OOKOBOI TTOBEPXHOCTH YCEUEHHOMN MHPaAMUIBI
55 KonrtponbHas pabora o Teme "MHOrorpaHHUKHT" 1
56 [Tonsatne 06 00BEMeE 1
57 O0BEM TUpaMUIBI 1
58 O0BEM mupamMuIsI 1
59 O0BEM TUpaMUIBI 1
60 O0BEM nupamMuIsl 1
61 O06BEM IPU3MBI 1




62

O0BEM pU3MBI

63 O06BEM IPU3MBI

64 KonrtponsHas padora no reme "O0bEMBI 1
MHOTOI'PaHHUKOB"

65 [ToBTOpenue, 0000IIEHNE CHUCTEMATU3ALUS 3HAHUH. 1
[TocTpoeHne ceueHit B MHOTOIpaHHHKE
[ToBTOpenue, 0000IICHNE CUCTEMATU3AIUS 3HAHHH.

66 Brruunciienue paccTOsIHUNA: MEXY ABYMSI TOUKAMH, 1
OT TOYKH JI0 IPSIMO#i, OT TOYKH JI0 IJIOCKOCTH,
MEXy CKPEIUBAIOIIUMUCS MPSIMBIMU

67 HroroBast koHTpoIbHAs paboTa 1
[ToBTOpenue, 0000MIEHNE CHUCTEMATH3AIUS 3HAHHH.

68 Brranciienue yrioB: MEXy CKPEIIUBAIOIINMUCS 1
MPSIMBIMH, MEKIY TPSMO U THIOCKOCTBIO,
JBYTPaHHBIX YTJIOB, YIJIOB MEX/y MJIOCKOCTSAMU

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Ne i/t

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTtpouabsHbie padoTsl

Coepa u map: HeHTp, paauyc, JUaMeTp; II0aab
MOBEPXHOCTHU Cepsl

B3anmuoe pacnonoxenue cepbl U IIOCKOCTH;
KacartesbHasl IUIOCKOCTh K cdepe; Ironaas chepsl

N3o6paxenue chepsl, mrapa Ha MIOCKOCTH.
Ceuenus mapa

]_II/IJ'II/IHI[pI/I‘ICCKaﬂ IIOBCPXHOCTD, o6pa3y}oume
IIHJIHHI[pH‘ICCKOﬁ IIOBCPXHOCTHU, OCb
IIHJIHHI[pH‘ICCKOﬁ ITOBCPXHOCTHU

Hunuaap: ocHOBaHUS 1 OOKOBasi TOBEPXHOCTb,
o0pa3yroias U 0ch; IIIOMAAb OOKOBOM U OTHOM
IIOBEPXHOCTH

N3o0paxkenue muinHaApa Ha TUIOCKOCTU. Pa3BépTKa
nunHapa. CeueHus MIMHAPA (TIIOCKOCTHIO,
MapaJyIEbHOMN WU MEPIICHIUKYIISIPHON OCU
UIHH]IPA)

Konnueckas moBepxXHOCTh, 00pa3yromme
KOHUYECKOM MOBEPXHOCTH, OCh U BEPIINHA
KOHUYECKOM MOBEPXHOCTH

Konyc: ocHOBaHue u BepinHa, 00pasyromnias u ochb;
Iona b 60KOBOW U MOJIHON MOBEPXHOCTH
VYceu€HHbIN KOHYC: 00pa3yIolIHe U BHICOTA;
OCHOBaHHUS U OOKOBast MOBEPXHOCTh




N300paxkeHne KOHyca Ha MIOCKOCTH. Pa3BépTka
KoHyca. CeueHus KOHYyca (TJIOCKOCTHIO,

10 napajuieIbHOM OCHOBAHMIO, U IIIOCKOCTBIO,
MIPOXOJISIIeH Yyepe3 BepIINHY)

11 KomOuHnanws ten BpameHuss 1 MHOTOTPAaHHUKOB

12 MHororpaHHuK, ONMcaHHBIN 0koJI0 chepsr; chepa,
BIIMCAaHHAsl B MHOTOTPAHHUK WUITU B TEJIO BPAILICHUS

13 [TonsTre 06 06bpéMe. OCHOBHBIE CBOHCTBA 00BEMOB
Ten

14 O0BéM uIMHIIpa, KOHYCa

15 O06béM mrapa ¥ miomaab cepsl
[TogoOuebIe Tena B npoctpancTBe. COOTHOMICHUS

16 MEX/1y IUIOIIAIMU [IOBEPXHOCTEHN, 00bEMaMu
MOAOOHBIX TEJ

17 Kontponbnas padota mo temam "Tena Bpamienus" u
"O6bemsI Ten"

18 BekTop Ha MI0CKOCTH U B TPOCTPAHCTBE

19 CroxeHne 1 BHIYMTaHHE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YNCIIO0

21 Pa3noxxeHue BekTopa 1o TpéM HEKOMILJIaHAPHBIM
BekTopam. [IpaBuiio napannenenunena

99 Pemienue 3a1a4, CBSI3aHHBIX C IPUMEHEHUEM
MIpaBUJI IEVCTBUM C BEKTOpaMH
[IpsmoyronbHas cucteMa KOOpAUHAT B

23 npoctpancTBe. Koopaunartel Bekropa. [Ipocreiiue
3aJ1a4M B KOOpJIMUHATaX

24 VYron mexay Bektropamu. CKalasipHOE TPOU3BEACHUE

BEKTOPOB




Brluncnenue yrios Mexy IpsIMbIMUA U

25 1
IJIOCKOCTSIMU

26 KoopanHaTHO-BEKTOPHBIM METOJ IIPU PELLIEHUN 1
reOMETPUUECKUX 3324

97 KontponbHas padota nmo Teme "BekTopsl u 1
KOOpJMHATHI B MpOCTpaHcTBe"
[ToBTOpenue, 0000IIEHNE 1 CUCTEMATH3AIIHS

28 3HaHui. OCHOBHBIE (PUTYPBI, PAKThI, TEOPEMBI 1
Kypca IJIaHUMETPUHU
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS

29 3HaHuil. OCHOBHBIEC QUTYPHI, (AKTHI, TEOPEMBI 1
Kypca IIaHUMETPUU
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alus

30 3HAHWUW. 33]]a9M TIAHUMETPUU H METOJIBI X 1
pereHws
IToBTOpenue, 00001IEHNE U CUCTEMATH3ALIHS

31 3HaHUH. 3aa4M UIAHUMETPUU U METObI UX 1
pereHus
[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS

32 3HaHuil. OCHOBHBIE (QUTYPBI, (PAKTHI, TEOPEMBI 1
Kypca CTepeoMeTpHH

33 Hrorosas KOHTpoOJIbHAs paboTa 1

34 [ToBTOpenue, 0000IIeHNE U CUCTEMAaTH3aIHs 1
3HAHUU

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Martematuka: anreOpa 1 Hadajla MaTEMaTHYECKOTO aHAIIN3a, TEOMETPHSI.
['eometpus. bazoBsrii ypoBenb: 10 kmacc: yueoHOoe mocobue/A.I". Mep3isik,
J.A. Homeposckuii, B.b. Tlononckuii u ap. - M.: Bentana-I"pad
Maremaruka: anreOpa 1 Hadajla MAaTeMaTUYECKOTO aHaN3a, TEOMETPUSI.
['eometpus. bazoBsrii ypoBenb: 11 kmacc: yuedHoe mocobue/A.I". Mep3isik,
J.A. Homeposckuii, B.b. Tlononckuii u ap. - M.: Bentana-I"pad

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Marematuka: anredpa v Hayajaa MaTeMaTHYECKOr0 aHaJIn3a, FTE€OMETPHS.
I'eomeTpusi. bazoBeiit ypoBens: 10 kiacc: Metoguueckoe nmocooue/A.T.
Mepsnsik, [1.A. Homeposckuii, B.b. Tlononckuii u ap. - M.: Benrana-I'pad
Marematuka: airedpa ¥ Hayaja MaTeMaTHUYEeCKOTO aHalIu3a, TEOMETPHUS.
I'eometpus. bazoBsiii ypoBens: 11 kiacc: metonuueckoe mocodue/A.T.
Mepsnsik, [1.A. Homeposckuii, B.b. Tlononckuii u ap. - M.: Benrana-I'pad
A.I1. EpmioBa, B.B. I'omo6opobko. CamocTosiTeIbHBIE U KOHTPOJIBHBIE
pabotel o reometpuu it 10-11 kmaccos. - M.: Unekca

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

caiit "Pemry EI'D",
"Mat100 py"



