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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma ydeOHOTOo Kypca «['eomeTpus» 6a30BOTO ypOBHS IS
obyuaromuxcs 10 -11 xmaccoB pa3paborana Ha ocHoBe DenepalibHOTO
rOCyJIJapCTBEHHOTO 00pa30BaTeILHOTO CTAaHAApTa CPEAHETO 00IIero 00pa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, TMPEABIBISIEMBIX K
MaTeMaTHYeCKOMY OO0pa30BaHHIO, M TPAIUIUNA POCCHUUCKOTO 00pa3oBaHUSI.
Peanuzanusi mporpaMMbl 00€CIIEYMBACT OBJIAJICHHE KITFOYEBBIMH KOMIICTCHIIMSIMH,
COCTaBJIIIOIIIMMH OCHOBY JIJII CaMOPAa3BHUTHUS W HEIMPEPBHIBHOTO 00pa3oBaHMS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U ITO3HABATEIHLHOTO Pa3BUTHS
JUYHOCTH yYaITUXCsl.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh ydeOHOro Kypca TEOMETpPHUM Ha YpPOBHE CpeaHero oOIero
oOpa3oBaHHs OO0YyCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTHIO METAalpEIMETHBIX M
MPEIMETHBIX PE3YJIbTaTOB OOyYEHHS T€OMETPUH B HANpPABJICHUH JIMYHOCTHOTO
pa3BUTHA O0O0y4aromuxcs, (GopMUpOBaHUSA (YHKIIMOHATHLHOW MaTeMaTHUYCCKOU
I'PaMOTHOCTH, U3YYCHHS JIPYTUX YIeOHBIX JUCIUIUIMH. Pa3BuTHE Y 00ydYaromuxcs
MPaBUWIBHBIX TPEJICTABICHUA O CYIIHOCTH W TPOUCXOXKICHUU TCOMETPUUYCCKUX
aOCTpaKIMii, COOTHOIICHWH PEAJbHOTO M HJCAIBHOIO, XapaKTepe OTPaKCHHUS
MaTEMaTUYECKOM HAyKOM SBJICHUW M TMPOLECCOB PEAIBHOIO MHpPA, MECTE
IrCOMETPUHU B CUCTEME HAYK M POJIM MAaTEeMAaTHYECKOTO MOJICITMPOBAHMS B HAYYHOM
MO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHHUS
yUYanuxcs, a TaKKe KauyeCTB MBIIUICHHUS, HEOOXOJMMBIX JUIs ajanTallid B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust SBISICTCS OJHUM W3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHuUs, TaK Kak oOO0ECleuynBaeT BO3MOXKHOCTh H3YUYECHHS Kak
JTUCITUIUIMH €CTeCTBCHHO-HAYYHON HAIIPaBJICHHOCTH, TaK M TYMaHUTApHOM.

Jlornyeckoe WMbIIIIeHUE, (HOPMHUPYEMOE TPH HU3YYCHHHM OO0YYarOIIMMUCS
MOHATUHHBIX OCHOB T€OMETPHUH U IMTOCTPOCHUH LETIOYKH JIOTHICCKUX YTBEPKIACHU I
B XOJIC pEUICHUS TEOMETPUYCCKUX 3aJad, YMECHHE BBIIBUTATh M OIPOBEpPraTh
TUIIOTE3bl HEMOCPEICTBCHHO HCITOJIB3YIOTCS TMPU PEIICHWH 3aJad €CTeCTBEHHO-
HAyYHOTO ITUKJIA, B YaCTHOCTH U3 Kypca (hPU3UKH.

YMeHrne OpUEHTHPOBATHCS B MPOCTPAHCTBE UTPACT CYIICCTBEHHYIO POJIb BO
BCEX 00JacTSIX ACATCIBHOCTH 4YelioBeka. OpHEHTalus 4YeloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIMaIbHOTO ObITHSA, (opMma
OTPaXKCHUS OKPYIKAIOIIEI0 MHpPA, YCIOBHUE YCIENIHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBanHuss  JAeHCTBHUTEIBLHOCTH.  OmepupoBaHUE  NPOCTPAHCTBEHHBIMHU
oOpazamMu OOBEIMHSACT pa3HbIC BUABI yYCOHONW H TPYJOBOH JEATECILHOCTH,



SBIISIETCS. OJHUM W3 MPO(EeCCHOHAIBPHO BAXKHBIX KAdeCTB, MOATOMY aKTyaJlbHa
3amaya (GOPMHUPOBAHUS y OOYUYAIOIMIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUIHOCTH OOpa3HOTO MBIIUICHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH eI TeTbHOCTH 10 MHOTUM HAIPABIICHUSIM.

[lenp ocBoeHHWsT mporpamMMbl ydeOHOro Kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE 00y4yeHUss — o0mieo0pa3zoBaTelbHOE M OOMIEKYJIBTYPHOE pa3BUTHE
oOydarommxcsa  4epe3  oOecriedeHHe  BO3MOXKHOCTH  NpUOOpETeHuss U
UCTIONIb30BAaHUSI CHUCTEMAaTHYECKUX T'€OMETPHUYECKHX 3HAHUH W JIeHCTBUH,
crienpUIHBIX TEOMETPUH, BOZMOKHOCTH YCIICITHOT'O MPOAOKEHHUS 00pa30BaHMS
0 CIICIUANBHOCTSIM, HE CBSI3aHHBIM C TPUKIIAIHBIM UCTIOIH30BaHUEM I'€OMETPHUH.

[Iporpamma 1o reomeTpur Ha 0a30BOM YpOBHE TNIpelHAa3HAYeHa JUIsl
00yJaroNMXcsl CpeIHeN IIKOJIbI, He WCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha YpOBHE OCHOBHOro oOmero odpaszoBanus. Takum oOpa3zoM, oOyuaromuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOHWTH OOIIME MaTeMaTHYEeCKHe yYMEHUs, CBSI3aHHBIC
CO CHEIU(PUKON TeOMETpHH W HEOOXOIUMBIE M KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh M3YyYUTh F€OMETpPHUIO OoJee
ry0OKO, €Clii B JalbHEHIIEeM BO3HUKHET HEOOXOIMMOCTh B TE€OMETPHUYECKHX
3HAHUAX B MPOPECCHOHATBHOMN eI TeTbHOCTH.

JIOCT)KeHHE T1IeId  OCBOGHHUS TPOTpaMMbI  00ECIIEYMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX  3amad. [IpHOpUTETHBRIMH 3aJadyaMH  OCBOCHHS Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIFOTCS :

dbopMupOBaHHE TPEACTABICHUS O TEOMETPHUHM KaK 4YacTH MHPOBOM
KyJBTYPBI M OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIINM MHPOM;
dbopMupoBaHHE TPEJCTABICHUS O MHOTOTPAaHHUKAX M TeJax BpPAIICHUS
KaK O BOKHEHIINX MAaTEeMAaTHYECKUX MOJEIISAX, TIO3BOJSIONINX OMUCHIBATH
Y U3y4aTh pa3HbIE SBICHHUS OKPYKAIOIIETO MHPA,;

dbopMupoBaHHE YMEHHUS paclo3HaBaTh Ha YEPTEKax, MOJACNIX U B
pealbHOM MHPE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

OBIIAZICHHE METOJAaMH PEIICHUS 3a/1ad Ha MOCTPOCHHUS Ha M300pakeHUsX
MPOCTPAHCTBEHHBIX PUTYD;

dbopMupOBaHHE YMEHHS OINEPUPOBATH OCHOBHBIMU TMOHATHSIMH O
MHOTOTPaHHHUKAX M TeJlaX BPAIICHHUS U UX OCHOBHBIMH CBOWCTBaMU;
OBIAJICHHE  alTOPUTMaMU  PEIICHHs  OCHOBHBIX  THIIOB  3ajad,
dbopMupoBaHHE YMEHHUS TPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHBIC
paccyKJIeHusi B XOJ€ pEHIeHUS CTepPEOMETPUYECKUX 3aJady M 3aJad C
MPAKTHYECKUM COJICP )KaHUEM,;

pa3BUTHE  WHTEIUIGKTYyallbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OOy4arommxcs, IMO3HABATENIBHONH  aKTUBHOCTH,  HCCIEIOBATEIIbCKUX
YMEHUU, KpUTHYHOCTH MBIIIUICHHUS;



dbopmupoBanue G yHKIIMOHATBHOU I'PaMOTHOCTH, pelIeBaHTHOM
T€OMETPUU: yMEHHE pACIIO3HABAaTh MPOSBICHUS TE€OMETPUYCCKHUX
MOHATHN, OOBEKTOB W 3aKOHOMEPHOCTEH B pEaJbHBIX JKU3HEHHBIX
CUTyallsIX ¥ TPH M3YyYEHUU IPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEH ¥ 3aKOHOMEPHOCTEH, (GOpMyIMpoBaTh WX Ha S3bIKE
TE€OMETPHUU U CO3/IaBaTh TEOMETPHUECKHE MOJIEIH, IIPUMEHSITh OCBOCHHBIN
TEeOMETPUYECKUIN amnmapaT A pelIeHUs MPaKTUKO-OPUEHTHUPOBAHHBIX
3a7a4, MHTEPIPETUPOBATH U OIICHUBATH MOJIYICHHBIC PE3YIbTATHI.

OTIMUYUTENFHOW OCOOCHHOCTBIO TPOTPAMMBI SIBISICTCSI BKJIFOUEHHE B KYPC
CTEpEOMETPUM B Hayalle ero W3y4YeHHUs 3ajJad, pellaeMblX Ha YpOBHE
WHTYWUTUBHOTO TIO3HAHMSI, U OTPEACIEHHBIM 00pa30M OpraHu3oBaHHas paboTa Hax
HUMH, 4YTO CIOCOOCTBYIOT Pa3BHTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIHPYET MPOTEKaHWE WHTYUTHBHBIX MPOIIECCOB, MOTUBUPYET K
JalbHEHIIIEMY U3yYEHHUIO MTpeIMeTa.

[Ipennourenue OTHAETCS HATIISAIHO-KOHCTPYKTUBHOMY METOAY OOYYCHHS, TO
€CTh TEOPETUYECKUE 3HAHUS MMEIOT B CBOCH OCHOBE UyBCTBEHHOCTH MPEIMETHO-
MPAKTHYECKON NeATENHHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX IPEACTABICHUN Y
yUYaluXxcsi B Kypce CTEpEOMETPUH TMPOBOIUTCS 3a CUET peIleHHs 3a]ad Ha
CO3laHME  MPOCTPAHCTBEHHBIX 00pa3oB M  3ajad Ha  OINEpPUPOBAHUE
IpOCTpaHCTBEHHBIMU oOpazamu. Co3maHue oOpaza MPOBOIUTCA C ONOpPOil Ha
HATJSAHOCTh, a ONEepUpPOBaHHME O00pa3oM — B YCIOBUSX OTBICYCHHUS OT
HATJISTHOCTH, MBICJICHHOTO U3MEHEHUS €T0 UCXOTHOTO COACPKAHMS.

OcHoOBHEIE conepkarenbHble TUHUN Kypca «['eomerpuu» B 10-11 kmaccax:
«MHuororpaHHuKu», «IIpsmMble U MIIOCKOCTH B IPOCTpaHCTBe», «Tena BpamieHus»,
«BexTopsl 1 KOOpAWHATHI B MPOCTpPaHCTBE». DOPMUPOBAHHE JIOTHUECKAX YMEHHH
pacmpezensercs He TOJNBKO IO COJEp)KaTelbHBIM JIMHUSAM, HO M IO TrojaaM
00y4YeHHUs Ha YPOBHE CpeIHEro 00Iero oopa3oBaHus.

Conepxanre 00Opa30BaHUs, COOTBETCTBYIOIIEE NPEAMETHBIM pe3ylbTaTam
OCBOeHHUs pabodeil mporpamMmbl, pacHpeneN€éHHBIM 10 ToAaM OO0ydYeHus,
CTPYKTYpUPOBAHO TaKHUM 00pa3oM, 4YTOOBI OBJIAJEHHUE TE€OMETPUUCCKIUMHU
MOHATHUSMHU W HaBBIKAMHU OCYIIECTBIISIOCH TIOCTIEIOBATEIBHO U MMOCTYMATEIbHO, C
COOJTFO/ICHHEM TPUHITUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAIUCH B
OOIIyI0 CHCTEMY T€OMETPHUYECKHX TMPEICTABICHUN OO0YyJaromMXCs, pacliupsis |
yrayOnsis e€, o0pasysi IpOYHble MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzyuenue reometpun orBogutcs 2 yaca B Hepento B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a aBa rojaa ooyuenus - 102 yueOHbIX yaca.



COIAEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHbIE  TIOHATUA  CTepeoMeTpuM. Touka, TmpsMas, IUIOCKOCTS,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATUYECKOM TIOCTPOCHUHU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnonoXeHue TMpsSMBIX B MPOCTPAHCTBE. IEpECEKarolIHecs,
napajulelibHble W CKpenuBaroumecs npsmele. [lapamienbHOCTh MNpSAMBIX U
IJIOCKOCTE B TPOCTPAHCTBE. MAPAJUICIBHBIE TMPSAMBIE B IPOCTPAHCTBE,;
MapajuIeIbHOCTh TPEX MPAMBIX; MAPAIIIENBHOCTh MPSMOW M IUIOCKOCTH. YTIIBI C
COHANPaBJICHHBIMU CTOPOHAMHU; YroJI MEXAy NpsIMbIMH B IPOCTPAHCTBE.
[TapamnenbHOCTh  IIIOCKOCTEM: napajuleJbHble  IIOCKOCTH, CBOMCTBa
napajieNbHbIX Tuiockocted. [IpocTeifmnie mnpocTpaHcTBeHHbIE (QUIYpbl Ha
IUIOCKOCTH: T€Tpa3p, KyO, Mapajesenumnes; NoCTpOeHUE CEYEHHH.

[lepneHaUKyYJISIPHOCTDh MPAMON M IJIOCKOCTH: MEPIEHINKYIISIPHBIE MPSMbIC B
IIPOCTPAHCTBE, MPSIMBIE MAPAIJIENBHBIE W MEPHEHIUKYJSIPHBIE K IIJIOCKOCTH,
MPU3HAK TEPHEHAUKYISIPHOCTH TMPAMOM UM IUIOCKOCTH, TEOopeMa O MpsSMOu
MEPINEHIUKYIAPHON IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE. YroJl MEXAY NPSIMON U
IJIOCKOCTBIO;  JABYTPAHHBIA  yroj, JIMHEHHBIA yroa JBYTPaHHOTO  yTJa.
IlepneHaUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IJIOCKOCTH, PACCTOSHUE
OT TOpsMOM 7O  IUIOCKOCTH,  TOPOEKIUs  (GUrypsl Ha  IJIOCKOCTb.
IlepneHaUKYJISIPHOCTh  TUIOCKOCTEM: MPHU3HAK MNEPHNEHIUKYISIPHOCTH  JIBYX
IJI0CKOCTEN. TeopeMa o TpEX NMepHeHAUKYIApax.

MHoOrorpaHHMuKH

[loHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOTPAaHHUKA, BBITYKIIbIC
Y HEBBINYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA MHOTrorpaHHuka. [lpusma: n-yronbHas
pU3Ma; TpaHu U OCHOBAHUS NMPU3MBI; TpsiMasi U HaKJIOHHAS NMPHU3MbI, OOKOBasi U
MOJIHAs MTOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSAMOYTOJIbHBIN
napajuielienune], U ero cBoucra. Ilupamupa: N-yronpHas nupaMuaa, TpaHd U
OCHOBaHME NMUPaMUJIbI; OOKOBAs M MOJIHAS IOBEPXHOCTh MUPAMUJIbI; IPABUIIbHAS U
yceu€HHasg MNHpaMuaa. OJJIEMEHTBl NOpu3Mbl W nupaMunbl. [IpaBuiibHBIE
MHOT'OTPAaHHUKU: MOHATHE NPABUIBHOIO MHOTOIPAaHHMKA; MpaBUJIbHAA MpPU3MA U
MpaBWJIbHAS NHUpaMUJa; NpPaBUIbHAs TPEYrojibHas MHUPaMHUAA M TPaBUIIbHBIN
terpadsp;, KyO. IlpencraBieHue o TpaBUIBHBIX MHOTOIPAHHHUKAX: OKTadp,
nonexa’ap v ukocasap. CeueHns Npu3sMbl U IUPaAMUIBI.

CummeTpuss B IPOCTPAHCTBE. CUMMETPUS OTHOCUTEIBHO TOYKH, HPSMOH,
IUIOCKOCTU.  OJEMEHTBl CUMMETPUM B MHpPAMHAAX, NapajuleJeluIenax,
MIPaBUJIBHBIX MHOTOI'PaHHUKAX.



Brluncnenue 9J€MEHTOB MHOTOTPAHHHMKOB. péOpa, AWaroHaid, yrJbl.
[Tnomans OOKOBOW TOBEPXHOCTH M TIOJHOM TMOBEPXHOCTHU MPSAMON TPHU3MBI,
IJIOMIAb OCHOBaHUH, TeopemMa O OOKOBOW TOBEPXHOCTH MPSIMON TMPHU3MBL.
[Tnomans OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH TPABWIBHOW MHUPAMMUIBI,
TeopeMa O Iulomand yceuéHHou mnupamuabl. [loHstue o0 o0béme. OOBEM
MAUPaMU/JIbI, TTPU3MBI.

[TogoOHble Tena B mpocTtpaHcTBE. COOTHOIICHUS MEXKIY TUIOMIAIIMHU
MOBEPXHOCTEH, 00bEMaMU TTOAOOHBIX TEJL.

11 KJIACC

TeJsia BpameHus

[MumuHaprudecKkas MTOBEPXHOCTD, obOpazyroriue UIHMHAPUYECKON
MOBEPXHOCTH, OCh IWJIMHIPUYECKOW IMOBEPXHOCTU. I[WimMHIp: OCHOBaHUA U
OOKOBasi TOBEPXHOCTh, oOOpasylomias W OCh; IUIOMAAb OOKOBOW U TMOJHOM
TTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolne KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOM noBepxHOCTH. KOHYyC: OCHOBaHME U BepIlnHA, 00pa3yromias
U OCh; TIUIONAAb OOKOBOM U TIOJMHOM IOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3ylolue 1 BbICOTa; OCHOBaHUS U OOKOBAasi HOBEPXHOCT.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IUIONIAAb MOBEPXHOCTU CReEpBHl.
B3auMmHoe pacrnonoxenue cepbl U TNIOCKOCTH; KacaTellbHas MJIOCKOCTh K cdepe;
I0AAbL CHEPHI.

N3o0paxkenue Ten BpalleHus Ha TUIOCKOCTH. Pa3BépTka mHIMHApa U KOHYcA.

KoMOuHanuyu Tenm BpalleHWss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMHUCaHHBIA OKoJIO cdepsl; cdepa, BOHcaHHAS B MHOTOTPAHHUK, WU TeEJIO
BpaIlCHHUS.

[Tonsitue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
NPsIMOYTOJILHOTO TMapajuienenunena v cieactsus u3 He€. OObEM IMIMHIpA,
KoHyca. O0BEM 11apa U momaab chepsl.

[logoOHble Tena B mpocTtpaHcTBe. COOTHONIICHUS MEXKIY IUIOMIAIIMHU
MOBEPXHOCTEH, 00BEMaMU MOOOHBIX TEJI.

Ceyenus 1uuHApa (MapaulebHO M IEPICHIUKYISIPHO OCH), CEUCHUS
KoHyca (mapajuieIbHOE OCHOBAHHMIO W TPOXOJAIICEe 4Yepe3 BEPIIMHY), CCUCHHS
mapa.

BekTOpbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha Mm1ockocTH U B IpocTpaHcTBe. CII0KEHNE U BBIYUTAaHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4uciio. Pa3nokeHne BeKTopa Mo TpéM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBuno mapawienenunena. Pemenue 3amad, CBS3aHHBIX C
NPUMEHEHUEM TMPaBWI JCHCTBHH ¢ BekTopamu. IIpsMoyrojbHas cucrema



KOOpAWHAT B IIPOCTPAHCTBC. KOOpIII/IHaTBI BCKTOPA. HpOCTGﬁMHC 3aJadyu B
KOOpAWHAaTax. Vron MCIKAY BCKTOPaAMMU. CKaJISIpHOG IMPOU3BCACHUC BCKTOPOB.
Brruncnenue YIJI0B MCXKAY NPAMBIMU U IINIOCKOCTAMM. KOOpHHHaTHO-BeKTOPHBIﬁ
MCTOI IIpU PCIICHUU I'COMCTPUUICCKHUX 3a/1aY.



IHIJTAHUPYEMBIE PE3YJIbTATBI
JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3ynbTaTbl OCBOCHUS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTnka» XapaKTepU3yIOTCS:

I'paknanckoe BocnuTaHUE!

c(hOpMHUPOBAHHOCTHIO IPAXKIAHCKON MO3UIIMU 00YYaIOLIErocs Kak akTUBHOT'O
M OTBETCTBEHHOTO WIEHa POCCHUHCKOrOo OOIIecTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
OpoIeayp TpakIaHCKOro oOmiectBa (BBIOOPBI, ONPOCHI M Mp.), YMEHHEM
B3aUMOJICICTBOBATh C COIMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKIIUSIMHA 1 HA3HAYCHHUEM.

ITaTpuoTHyecKoe BOCIUTAHUE

c(hOpMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPOIJIOMY Y HACTOSIIIEMY POCCHUICKOW MAaTEMATHKH, [IEHHOCTHBIM OTHOIIEHUEM K
TOCTHKEHUSIM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMAaTUUYECKOM IIKOJIbI,
K HCTOJIb30BAaHUIO ITUX JIOCTIDKCHHN B JIPYTrUX HaykKaxX, TEXHOJOTUAX, chepax
SKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMSI

OCO3HAHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoza,
c(OpMHUPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, OSTUYECKOTO MOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUIN HAYKU U JEATCIBLHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/la B IOCTPOCHHUE YCTOMYMBOTO OyAyIIETo.

JcTeTHYECKOe BOCIIUTAHME:

ACTETUYECKUM OTHOIIEHHMEM K MHUpPY, BKJIIOYAs 3CTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/ad, peuIeHnH, paccyXIeHHi,
BOCTIPUMMYHBOCTHIO K MAaTEMaTUYECKHUM aCIleKTaM pa3nyHbIX BUJ0B UCKYCCTBA.

Du3nvecKoe BOCIUTAHME!

c(hOpMUPOBAHHOCTHIO YMEHHS MPUMEHSATh MaTeMaTUYeCKHEe 3HAHUS B
MHTEpecax 30pOBOro U 0e30MacHOro oopasa >KM3HU, OTBETCTBEHHOTO OTHOIICHHMS
K CBOEMY 37I0pOBbIO (370pOBOE MHUTaHHUE, COATAHCUPOBAHHBIA PEKUM 3aHATUH H

OTAbIXA, peryisipHas q)HBquCKaSI aKTI/IBHOCTB) ; (I)I/IBH‘IeCKOFO
COBCPIICHCTBOBAHUA, Ipu 3aHATHUAX CHOpTI/IBHO-O?),Z[OpOBHTCHBHOﬁ
ACATCIIBHOCTBIO.

TpyaoBoe Bocnuranue:

TOTOBHOCTBIO K TPYydy, OCO3HAHUEM ILIEHHOCTU TPYAOIIOOUS; UHTEPECOM K
paznuuyHbIM  chepaM  Tpo(decCHOHANBbHOM  JESITENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M e€ NPHIOKEHUSIMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccud W peaJu30BbIBaTh COOCTBEHHbIE >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa30BaHHIO U
caM0o00Opa30BaHUI0 HA TMPOTSIKEHUM BCEU >KU3HU; TOTOBHOCTBIO K AKTUBHOMY
Y4aCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMaTUUE€CKON HANPaBIEHHOCTH.

IKO0JOrHYecKoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTBIO DKOJIOTUYECKOM KYJIbTYPhl, TOHHUMAHUEM BIIHSHUSA
COIMATbHO-KOHOMHYECKHUX TPOILIECCOB HA COCTOSIHUE MPUPOJTHON U COLMAIBHOM
Cpeabl, OCO3HAaHMEM TJIOOAIBHOTO XapakTepa HSKOJIOTHYECKHX MpooJieM,
OpUCHTAIlMEH Ha MPUMEHEHHE MAaTEMAaTHMYECKUX 3HAHUN NJisd pelnieHus 3a7ad B
o0JlacTh  OKpYyKalollel cpeabl, TUIAHUPOBAHUS TIOCTYNKOB M OLEHKH UX
BO3MOYKHBIX TIOCIICICTBUH JJIs1 OKPY KAKOIIEH CPeIbl.

IleHHOCTH HAYYHOTO NO3HAHMSI:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM U  OOIIECTBEHHOW TMPAKTHKU, IMOHUMaHUEM
MaTeMaTU4YECKOM HayKh Kak cdepbl 4YeTOoBEYECKOW AesSTEIbHOCTH, JTAroB €&
Pa3BUTHA M 3HAYUMOCTHU JJI Pa3BUTHUS IMBWIM3AIMU; OBJIAJCHUEM SI3bIKOM
MaTeMaTUKH M MaTeMaTHYECKOW KyJIbTypOM KakK CpEJCTBOM TIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYK) W HCCIEIOBATEIbCKYIO AESTEIbHOCTh
WHJVMBUAYaJILHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHble pe3yabTaThl OCBOEHHUS MPOrpaMMbl YueOHOTO MpeaMera
«MaremaTtuka» XapaKTePU3YyIOTCA OBJIQJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMENbHBIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
OelicmeusaAMU, YHUBEPCATbHBIMU PecyIAMUBHLIMU OeUCMBUIMU.

1) VHuusepcanvnvie  noznasamenvHvle  Oeticmeus, obecneuusaom
popmuposanue 6az08blX KOSHUMUBHBIX npoyeccos obyuaowuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpyJcalowe20  Mupd,  NpUMeHeHue  J102UYecKux,

UCCNe008aAMeNbCKUX ONepayull, yMeHutl pabomamso ¢ un@opmayuetl).
ba3oBble JJornyeckue aeiicTBUs .

BBISIBJISITh U XapaKTEPU30BAThH CYIIECTBEHHbIE MPU3HAKK MATEMATUUYECKUX
00OBEKTOB, TOHSATUM, OTHOUIEHWNH MEXAY MOHATUSAMH, (DOPMYIHUPOBATH
ONpeAe/CHUs] TOHSATHUM, yCTAHABIMBATh CYILIECTBEHHBIN  IPU3HAK
KiaccuduKaluu, OCHOBaHUS i1 OOOOIIEHHUS U CpPaBHEHUS, KPUTEPUU
MPOBOJIMMOTO aHAJIN3A;

BOCIIpUHUMATh, (QopMyaupoBaTh H  NPeOOPa3OBLIBATH  CYXKICHUS:
yTBEpAUTEIbHbIE W OTpHUIIATENIbHBIC, €IWHUYHBIC, YacTHbIE W OO0IIue;
YCJIIOBHBIE;

BBISIBIISITH ~ MAaTEMATUYECKUE  3aKOHOMEPHOCTH, B3aMMOCBSI3U  H
MpoTHBOpeUnsi B (akTaxX, HJaHHBIX, HAOJIONCHHUSAX U YTBEPKICHUSX;



npeparaTh  KPUTEPUU ISl BBIABICHHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYHNH;
JeNIaTh BBIBOJBI C HCIOJb30BAHMEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;
MIPOBOJIUTH CaMOCTOSITEITEHO JI0Ka3aTeIhCTBA MaTeMaTHIECKHUX
yTBepKJAcHUN (TpsAMBbIC U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOJUTh TPHUMEPHl M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHUS U BBIBOJIBI;
BBIOMpATh CIOCOO pelleHusl y4eOHOW 3amauyn (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHUs, BBIOMPATh Hawboiee NOAXOMSIIMUNA C YIETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBaTeIbcKHe AeiiCTBHSA:
MCTIONIb30BaTh BOIPOCHI KAaK HMCCIEIOBATEIBCKUN WHCTPYMEHT MMO3HAHUS;
dbopMyTUpOBaTh BOIPOCH], (QUKCUPYIOUIHNE MPOTUBOpPEYHE, MPOOIEMY,
yCTaHaBIMBaTh HMCKOMOE H  JaHHOE, (GOpPMUPOBATH  THUIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3HIIMIO, MHCHHE;
MIPOBOJIUTH CaMOCTOSITEIILHO CTUIAHUPOBAHHBIH IKCIIEPUMEHT,
WCCIICIOBAaHNE TI0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTo
00BbeKTa, SBJICHHUS, TIPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBJICHUSIMU, TIPOIIECCAMH;
CaMOCTOSITENTFHO (hOPMYITHPOBATh 000OIIEHUSI M BBIBOJIBI IO Pe3yJbTaTaM
NPOBEAEHHOTO HAOIIOIEHUS, UCCIICJIOBAHMs, OIEHUBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3YIhTaTOB, BEIBOJOB U 0000IIECHNUH;
MPOrHO3UPOBATh BO3MOXKHOE pa3BHTHE TPOIECcCca, a TakKe BBIIBUTATH
MPEIONI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora c nnpopmanueii:
BBISIBISITh TeUINUTH MHDOpPMAIUK, TaHHBIX, HEOOXOAMMBIX ISl OTBETa
Ha BOIIPOC U JIJISl PEIICHUS 3a1a4u,;
BBIOMpaTh ~ MHQOpPMAIMIO W3  HCTOYHHKOB  Pa3UYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETUPOBATH MHPOPMAIIHIO
pa3IMYHBIX BUAOB U (HOPM MPEICTABIICHHUS;
CTPYKTYpPUPOBaTh MHPOPMAIINIO, TPEACTABIATh €€ B pa3sNUYHBIX (popmax,
WLTIOCTPUPOBATH TPapUIECKH;
OLIEHUBATh HaIEKHOCTD uHbOpMaIUn o CaMOCTOSITEITEHO
cOpMYyITUPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvbmvie KOMMYHUKamMueHwvle Oelcmeus, o0becneuusaom

choOpMUPOBAHHOCIB COYUATLHBIX HABLIKOE 00VUAIOUWUXCAL.



OOmenmue:

BOCIIPUHUMATh M (OPMYJIHMPOBATH CYXJICHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIEJISAMH OOIIEHHUSI; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPEHHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS II0
XOJly peIICHUS 3a/1a4i, KOMMEHTUPOBATh MOJyYCHHBIN pe3ybTarT,

B X0ji¢ 00CYKJI€HHUS 3a/1aBaTh BOMPOCHKI MO CYIIECTBY 00CYKIaeMOU TEMBI,
npoOJieMbl, peraeMoi 3aja4u, BEICKa3bIBaTh UJIEH, HAIICJICHHBIC HA MTOUCK
pEIIeHUs; COMOCTABIATh CBOM CYXIEHHS C CYXKICHHSIMU JIPYTHUX
YYaCTHUKOB JHaJiora, OOHApY>KUBaTh Pa3JIMuU€ M CXOJICTBO MO3UIIUN; B
KOppEeKTHOU (popMe popMyIupoBaTh pa3HOTIIACHS, CBOH BO3PAKCHHS,

NPEACTaBIATh  PE3yJbTaThl  pelieHus  3a7add,  AKCIEPUMEHTA,
UCCIIEIOBAHUsI,  MPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS ¢ YUETOM 3aj1au MPE3CHTAIMN U 0COOCHHOCTEHN ayIUTOPHH.

CoTpyaHu4ecTBO:

MOHMMAaTh W HWCIOJB30BaTh  IMPEUMYINECTBA  KOMAHIHOW M
WHIUBUYaJIbHON paOOThI MPU PEIICHUH YICOHBIX 3a7a4; IPHHUMATH I1CITh
COBMECTHOH JIE€ATEIbHOCTH, IUIAHUPOBATh OPTAaHU3AIMIO COBMECTHOMN
paboThl, pacmpenensaTh BUABI padoT, JOTOBapUBaTHCS, 00CYKIATh MPOIIECC
U pe3ybTaT paboThl; 000011aTh MHEHHUSI HECKOIBKUX JTHOJICH;
y4acTBOBaTh B IPYMITOBBIX (hopMax padoThl (00CykIeHUs, 0OMEH MHEHUH,
«MO3TOBBIC INTYpMbI» W HHbBIC); BBINOJHATH CBOIO YacTb pPabOTHl M
KOOPJIMHUPOBATh CBOM JCHCTBHA C JAPYTMMH YICHAMH KOMAaHJbI;
OILIEHWBATh KAueCTBO CBOETO BKIaJa B OOIIMH MPOIYKT MO KPHUTEPHSM,
c(hOpMYTUPOBAHHBIM yYaCTHUKAMHU B3aMMOICHCTBHS.

3) Ynusepcanvnvie  pezynamueHule oelicmaus, obecneuugaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuszanus:
COCTaBJIATH IUIaH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCOO peIICHHS
C Y4ETOM MMEIOIINXCS PeCypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUNA ¢ yIETOM HOBOM
uH(pOpMaLIHH.

CaMOKOHTPOJIB:
BJIQ/ICTh HABBIKAMHU TIO3HABATENbHOW pediekcud Kak OCO3HAHUS
COBEpIIIAEMBIX JCHCTBUNA M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YNIHTATOB,
BJIQJIETh CHOCO0aMU  CaMOTNPOBEPKH, CaMOKOHTpOJNS Tpoliecca W
pe3yabTaTa pelIeHus MaTeMaTHIeCKOH 3a1a4u,;
NPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh TPH PCIICHUH
3aJla4yd, BHOCHTHh KOPPEKTHUBBI B JIEATCILHOCTH HAa OCHOBE HOBBIX
0OCTOSITEIIbCTB, TAHHBIX, HAWICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBUE pe3yjbTaTa LEJId U YCIOBUSAM, OOBSICHATH
MIPUYUHBI JTOCTUKEHUSI WM HEIOCTH)KEHHUS PE3YJIbTAaTOB JESITEIbHOCTH,
HAXOJUTh OLIKOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OmnepupoBaTh MOHATHSIMH: TOUKA, MPsMasi, INTOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHH M CJCIACTBUS U3 HUX TPU PEIICHUU
TE€OMETPHUYECKUX 3a/1a4.

OmneprpoBaTh MOHATHUAMU: MAPATUIETBHOCTD M TEPIEHANKYIIPHOCTD MPSMBIX
U IJIOCKOCTEH.

KnaccudumnmpoBaTs B3aMMHOE pACIOJOKEHHUE TPSMBIX M TUIOCKOCTEH B
MIPOCTPAHCTBE.

OmnepupoBaTh MOHITHSAMH. JBYTPaHHBIA yroJl, TPaHU JBYIPaHHOTO YTIa,
pebpo IBYrpaHHOTO yTJia, JIMHEWHBIH YroJl ABYTPAaHHOTO yIJa; rpaaycHas mepa
JIBYTPAaHHOTO YTIa.

OmnepupoBaTh TOHATHUSMHU. MHOTOTPAHHHK, BBIMYKIBIA W HEBBITYKJIBIH
MHOTOTPAHHHUK, 3JIEMEHThI MHOTOTpaHHUKA, TPaBIIIbHBI MHOTOT paHHUK.

Pacrno3HaBaTh OCHOBHBIC BHBI MHOTOTPAaHHHMKOB (IUpaMuia; TpPU3Ma,
NPSIMOYTOJIBHBIN MapajuieNienunes, Kyo0).

KnaccudummpoBaTh ~ MHOTOTPaHHUKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
kinaccupukanuy  (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHHMKH; TPaBUIJIbHBIC
MHOTOTPAaHHHKH; TIPSIMbIC ¥ HAKJIOHHBIC TIPU3MBI, TApaJlICIICITUTIC]IbI).

OmneprpoBaTh MOHATUSAMHU: CEKYIIasl INTIOCKOCTh, CEYeHNE MHOTOTPAHHUKOB.

OOBSACHATH PUHITUIIBI TIOCTPOCHUS CEYCHHH, HCIIONIBb3YSI METO/T CJICIOB.

CTpouTh Cce4YeHHWs] MHOTOTPAaHHHKOB METOJIOM  CJIEJIOB,  BBITIOJTHSTH
(BBIHOCHBIC) TUIOCKHE YEPTESIKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUI
CBEpXY, COOKY, CHU3Y.

Permatp 3aaun Ha HaX0XKACHUE TE€OMETPUIECCKUX BEIMYHMH 110 00pasiaM Hiu
aITOPUTMaM, TPUMEHSS W3BECTHBIC AaHATUTHUYECKUE METONbI TPHU PEHICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]a4 Ha BBIYMCICHUE PACCTOSTHUNA MEXIY ABYMSI
TOYKaMH, OT TOYKH JO TMPSAMOH, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPETIUBAIOITUMUCS TIPSIMBIMH.

Permatp 3a1aun Ha HaX0XKACHUE TE€OMETPUIECCKIX BEIMYHMH 110 00pasiaM Hiu
aITOpUTMaM, TPUMEHSS M3BECTHBIC AaHATUTHUYECKUE METONbI TMPHU PEUICHUH
CTaHIAPTHBIX MaTEMaTHYeCKMX 3aJad Ha BBIYHCICHUE YIJIOB  MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMH, MEXKIy TMPSIMOA H  IUIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Bbruuciiate 00bEMBI U IUIOMIAAN TTOBEPXHOCTEH MHOIOIPAaHHUKOB (MpU3Ma,
nupamMmuiia) ¢ NOpUMEHEHHeM (OpPMYJ, BBIYHUCIATH COOTHOILICHHS — MEXIY
MIOLIAASIMU TOBEPXHOCTEH, 00bEMaMU OTI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSAMHU. CHUMMETPUS B NPOCTPAHCTBE; LEHTP, OChb U
MJIOCKOCTh CUMMETPHUU; LIEHTP, OCh U MJIIOCKOCTh CUMMETPUU (DUTYPBHI.

W3Bnekath, mnpeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH HHPOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (DUTypax, MpEeACTaBICHHYIO Ha YepTexax u
PUCYHKAX.

[IpumensaTh reomeTpuueckue (aKThl IS PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIaralllinX HECKOJIbKO IIaroB PELICHUs, €CIIU YCIOBUS TPUMEHEHUS
3aJlaHbl B IBHOM (hopme.

[IpuMeHAT, HpoCTEHIIME MPOrpaAMMHBIE  CpPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI P PELIEHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOoaUTH TpUMEpPHl MATEMAaTHUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE H
KW3HH, paclO3HABATh NPOSBIECHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IpuMeHATh TONYYEHHBIE 3HAHUS Ha IPAKTHKE. aHAIM3UPOBATh pPEAJIbHBIC
CUTyallud W TPUMEHATh H3YUYEHHBIE MOHATUSA B IIPOLECCE ITOMCKA PELICHUS
MaTeMaTU4ecku CcHOpMyIUpPOBAHHON MpoOJIEeMBbl, MOAEIUPOBATh pPealbHbIE
CUTyallud Ha S3bIKE TEOMETPUHM, HCCIEN0BATh IOCTPOEHHBIE MOJEIU C
MCITOJIb30BaHUEM T€OMETPUUYECKUX TTOHIATHH U TEOpPEM, anmnapara anreOpsl; pemaThb
MIPAaKTUYECKHUE 3a7a4H, CBA3aHHBIE C HAX0KICHUEM T€OMETPUUECKUX BEJTNYHH.

11 KJIACC

OnepupoBaTh MOHATHUAMH. IMIIMHAPUYECKAs TOBEPXHOCTh, O00pa3yrolne
HAJTUHIPUYECKOW  MOBEPXHOCTH;  IWIMHAP;,  KOHWYECKass  IMOBEPXHOCTH,
o0Opa3yroIue KOHUYEeCKON OBEPXHOCTH, KOHYC; chepruueckasi IOBEPXHOCTb.

Pacnio3naBaTh Tena BpamieHus (MUIUHAP, KOHYC, cdepa u 1map).

OOBSACHATH CLIOCOOBI TTOJIYYEHHUS TEJT BPAILICHHUS.

KnaccudunmpoBats B3aiMHOE pactoyioxkeHne chephl U MIIOCKOCTH.

OrnepupoBaTh MOHATHSAMU: IIAPOBON CETMEHT, OCHOBaHUE CErMEHTa, BHICOTA
CEerMeHTa; IapOBOM CJIOM, OCHOBaHUE IIAPOBOTO CJIOS, BBHICOTA IIAPOBOTO CJIOS,
LIaPOBOM CEKTOP.

Beruucnare  0o0BEMBI M TUIOHIAM  TOBEPXHOCTEH Tel  BpalleHus,
T€OMETPUYECKUX TEJI C IPUMEHEHHEM (HOPMYIL.

OnepupoBaTh TMOHATHSAMU. MHOTOTPAHHUK, BIHUCAHHBIN B chepy u
OMHUCaHHBIA oOKoJI0 cdepbl; cdepa, BHUCaHHAS B MHOTOTPAaHHUK WA TEJO
BpaIlEHUSI.

BrIuncasTh COOTHONIEHUS MEXAY TUIOMIAMSIMH MOBEPXHOCTEH U 00BbEMaMU
MMOJOOHEBIX TEI.



N300paxkath u3ydaemble (PUTypbl OT PYKHM M C MPUMEHEHUEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) IJIOCKUE YEPTEIKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cBEepXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BpalllCHHUS.

W3BnekaTh, HHTEPOPETHPOBATH M MpeoOpa3oBbIBaTh HHPOPMALHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUrypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JEHCTBUSL CIOKEHHSI BEKTOPOB, BBIUMTAHUSA BEKTOPOB H
YMHO>KEHHUS BEKTOpa HA YUCJIO, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00JIaalo0T.

[IpuMeHATh TpaBUIIO NapaJICIEIUIEAA.

OnepupoBaTh MOHATUSMHU. JEKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZyYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXIY
BEKTOPAMH, CKAJISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxonuTe cyMMy BEKTOPOB M ITPOU3BENCHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJspHOE IMPOMU3BEACHUE, PpACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3azaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIAUHAT.

[IpumensaTh reomeTpuueckue (aKThl IS PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIaralllinX HECKOJIbKO IIaroB PELICHUs, €CIIU YCIOBUS TPUMEHEHUS
3aJlaHbl B IBHOM (hopme.

Pemate mpocreinire reoMeTpUyYecKUe 3aJadyd Ha NMPUMEHEHHUE BEKTOPHO-
KOOPAMHATHOTO METO/I1A.

Pemlarb 3agaun Ha [10Ka3aTeIbCTBO MATEMATHYECKUX OTHOLIEHUN H
HAXO0XJEHUE F€OMETPUUYECKUX BEJIMYUH M0 00pa3liamM WU ajdropurMam, MpuMeHss
M3BECTHBIE METOBI IIPY PEUIEHNUN CTAHAAPTHBIX MAaTEMATHYECKUX 3a/1a4.

[IpuMeHATP  HpoCTEHIIME MPOrpaAMMHBIE  CpPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI P PEIIEHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOoaUTH TpUMEpPBl MATEMAaTHUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE H
KU3HH, pAaclO3HABATh NPOSBIECHUE 3aKOHOB TEOMETPUU B UCKYCCTBE.

[IpuMeHATh NONYYEHHBIE 3HAHUS Ha IPAKTHKE: AaHAIM3UPOBATH pPEAJIbHBIC
CUTyallud W TNPUMEHATh H3YUYEHHBIE MOHATUSA B IIPOLECCE IOMCKA PELICHUS
MaTeMaTU4ecku CHOpMyIUpPOBAHHON MpPoOIEMBbl, MOAEIUPOBATh pPEabHbIE
CUTyallud Ha S3bIKE TEOMETPUHM, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
HCITOJIb30BaHUEM T€OMETPUUYECKUX MOHATUH U TEOpEM, anmnapara anreOpsl; pemaThb
MIPAaKTUYECKHUE 3a7a4H, CBA3aHHBIE C HAXO0KICHUEM T€OMETPUUECKUX BEJINYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoummuecTBo yacos DJIEKTPOHHBIE
Ne HaunmenoBanue pa3jaesioB ¥ TeM (uudpossie)
Kontpoabnbie | IIpakTuyeckue
n/n MPOrpaMMbl Bcero o0pa3oBaTejIbHbIe
padoTsI pa6oTsl
pecypchl
1 BBeneHne B CTEPEOMETPUIO 10 2
2 [IpsiMble U IIIOCKOCTH B IPOCTPAHCTBE. 12 1 2
[TapamienbHOCTb NPSIMBIX U MJIOCKOCTEN
3 HepneHumiynﬂpHocn IPSAMBIX U 12 2
TIOCKOCTEH
4 Vriasl MeXIy NPSIMBIMU H INIOCKOCTSMU 10 1 1
5 MHororpaHHuKH 11 1 1
6 OOBEMBI MHOTOTPAHHUKOB 9 1 1
7 [ToBTOpEeHUE: CeUeHNs, PACCTOSIHUS H YTIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I1O [TPOT'PAMME 68 5 9




11 KJIACC

KoummuecTBo yacos DJIeKTPOHHBIE

HaumeHoBaHMe pa3fenoB U TeM (undposbie)
Ne n/m Konrpoasnsie | IpakTuyeckue

MPOrpaMmsbl Bcero o0pa3oBaTejbHbIE

padoTsI pa6oTsl
pecypcbl

Tena BpauieHust 12

OOBEMBI TEN 5

BexTops! 1 KOOpAUHATHI B IPOCTPAHCTBE 10

TloBTopenue, 06o0IICHNE, 7 1

CUCTeMaTH3aLus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 10




IHOYPOYHOE NINTIAHUPOBAHUE
10 KJIACC

Ne
n/m

Tema ypoka

KosinuecTBO yacoB

Bcero

KonrposabHbie
pa6oTsl

IIpakTHyeckune
padoTsl

Jara
U3yYeHHs

DJIeKTPOHHBIE
uugposbie
odpa3oBaTe/IbHbIE

pecypcbl

OCHOBHBIE IOHATHS CTEPEOMETPUH: TOUKA,
npsiMasi, INIOCKOCTb, IPOCTPAHCTBO.
IMpaBuia 1300paxkeHUst Ha PUCYHKaX:
n300paXkeHHs! INIOCKOCTEH, MapauieTbHbIX
HPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

TlonsTus: IMEPECEKAIOIUECS IIIOCKOCTH,
TIEpeceKarouecs npsamas u mioCKoCTb

TlonsTus: TMEPECEKAIOMIUECS IIOCKOCTH,
TIEpeceKarouecs npsamas u mioCKoCTb

3HAKOMCTBO C MHOTOTpaHHUKaMH,
I/I306pa)KeHI/I€ MHOTOT'paHHUKOB Ha
PUCYHKaX, Ha IPOCKIHNOHHBIX YEPTEKAX

HauanbpHble cBenieHus 0 KyOe U IHpaMuIe,
uX pa3BEpTKU U Mozenu. CeyeHust
MHOTOTPaHHUKOB

HauanbHble cBeieHus 0 KyOe 1 mupamue,
uX pa3BEpTKU U Mozenu. CeyeHust
MHOTOTPaHHUKOB

Ilonsatre 00 aKCHOMATHYECKOM
MOCTPOCHHU CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH U CICICTBHS M3 HUX




ITonsiTrie 06 aKCHOMATHYECKOM

8 MOCTPOEHUHU CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPUH U CIEJCTBHSA M3 HUX
IonsTHe 06 aKCHOMAaTHYECKOM

9 MOCTPOCHUH CTEPEOMETPHH: AKCHOMBI
CTEPEOMETPUH ¥ CICICTBHS M3 HUX
IonsTHe 06 aKCHOMAaTHYECKOM

10 MOCTPOEHHU CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPUH U CICICTBHS U3 HUX
B3auMHoOe pacnojioskeHue NpsIMBIX B

1 IIPOCTPAHCTBE: IepeceKaroNuecs,
napajebHble U CKPeLHBaIONIecs
IpsIMbIE
INapannenbHOCTh MPSAMBIX U IJIOCKOCTEH B

12 MIPOCTPAHCTBE: apaljieNbHbIC NPIMbIE B
MIPOCTPAHCTBE; NapaJlIEIbHOCTh TPEX
MPAMBIX
IapannenbHOCTB MPSAMBIX U IJIOCKOCTEH B

13 npoctpanctse: [lapamiensHoCcTh NpsAMON 1
TUIOCKOCTH

14 VYTIIBI ¢ COHANpPaBIEHHBIMH CTOPOHAMHU

15 Yroa Mexy IpsAMBIMU B IPOCTPAHCTBE

16 Yroa Mexy NpsAMBIMU B IPOCTPAHCTBE

17 [TapamienbHOCTb MIIOCKOCTEH!
napajenbHble IIOCKOCTH

18 CBoiicTBa napauieNibHbIX IJI0CKOCTeN

19 [pocTeiimme npocTpaHCTBEHHBIE (GUTYPHI

HA IJIOCKOCTH: TETpa’p, KyO,




napajuiejienumnen

20 IocTpoeHue ceueHuit

21 ITocTpoenue ceuennit
KonTponsHas pabota no teme "IIpsmele u

22 IJIOCKOCTH B IIPOCTPAHCTBE.
[NapayuiensHOCT MPAMBIX M IIIOCKOCTEH"”
IlepnenauKynApHOCTD MPAMON U

23 IUIOCKOCTH: TIEPIICHIUKYISPHBIC ITPSMBIC B
IIPOCTPAHCTBE

24 IIpsimble napasnienbHbIe U
NepIeHIUKY/SIPHbIE K INIOCKOCTU

25 IIpsmble napannenbHble U
NepIeHIUKY/SPHbIE K INIOCKOCTU

26 IIpu3Hak nepneHauKyISPHOCTH MPSIMON 1
MJIOCKOCTH

27 IIpu3Hak nepneHIuKyISPHOCTH MIPIMON 1
IJIOCKOCTH

28 Teopema o npsIMOI EPHEHAUKYIISPHON
IJIOCKOCTH

29 Teopema o npsMOI EPHEHAUKYIISPHON
IIOCKOCTH

30 Teopema o npsIMOI NEePIEHAUKYIISIPHON
IIOCKOCTH
[eprieHaUKYIAp ¥ HAKIIOHHBIC. PACCTOSTHUE

31 OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 MJIOCKOCTU

32 [eprieHaUKYIAp ¥ HAKIIOHHBIC. PACCTOSHUE

OT TOYKH A0 IUIOCKOCTH, PaCCTOSAHUEC OT




HpﬂMOﬁ JI0 IIJIOCKOCTH

HepneHnHKmep Y HaKJIOHHBIC. PACCTOSIHUE

33 OT TOUKH J0 INIOCKOCTH, PACCTOSIHUE OT
IIPSAMOH 10 IIIOCKOCTU
[lepnenauKkynsp U HaKJIOHHBIE. PACCTOSIHUE

34 OT TOUKH J0 INIOCKOCTH, PACCTOSIHUE OT
IIPsAMOH 10 IIIOCKOCTH

35 YTIibl B IPOCTPAHCTBE: YTOJ MEKIY
IIPSIMOH U IJIOCKOCTBIO

36 JIByrpaHHBIii yroj, TMHEHHBIN yToJ
JBYTPaHHOIO yria

37 JIByrpaHHBIi yroi, TMHEHHBINA yron
JBYTPaHHOIO yria
[leprieHAMKYIAPHOCTD IIIOCKOCTEH:

38 MIPU3HAK IEePHEHAUKYIIPHOCTH ABYX
IJI0CKOCTEN
IeprieHAMKYIAPHOCTD IIIOCKOCTEH:

39 MIPU3HAK IEePHEHAUKYIIPHOCTH ABYX
II0CKOCTEH
IlepneHauKyIspHOCTb MIOCKOCTEH:

40 MPU3HAK MEePIEHIUKYISPHOCTH IBYX
II0CKOCTEH

41 Teopema o TpEX MEepPIEeHANKYIIpax

42 Teopema 0 TpEX NepHeHIUKYIIpax

43 Teopema o TpEx HepreHIUKYIApaxX
KonTponsHas paboTa o reMam

44 "[epreHANKYNAPHOCTD NPSIMBIX U

m1ockocTed" U ""YTIIbl MeX Ay IPAMBIMU U




IJIOCKOCTSIMH"

45

46

47

IMoHsATHE MHOTOTPAHHHKA, OCHOBHbIE
SIIEMEHTBI MHOTOTPaHHHUKA, BBITYKIIBIE 1
HEBBIITYK/IbIe MHOTOTPaHHUKH; Pa3BEPTKa
MHOTOIpaHHHKA

IMpu3ma: N-yronpHas NpU3Ma; rpaHy 1
OCHOBAaHUSI IPU3MBI; IIPsIMast ¥ HAKJIOHHAs
TIPH3MBI; OOKOBAs M IOJTHAsS TOBEPXHOCTh
TIPU3MBI

[Napannenenumnes, NpsMOYTroJIbHBII
napaJulesienuIe U ero CBoMcTBa

48

[Mupamuna: N-yronbHas MupaMuja, TpaHH 1
OCHOBaHHWE NMUPaMHUIBI; OOKOBas U MOJHAS
MIOBEPXHOCTh MHPAMUJIBI; IPABUIIbHAS U
yceu€HHas MupamMuia

49

50

51

IIpaBuiIbHBIE MHOTOTPAHHHUKH: TIOHATHE
TIPaBMJILHOTO MHOTOTPaHHHKA; TPaBHIIbHAS
npu3Ma U NpaBUIbHAS THPAMHJIa,
MPaBUJIbHAS TPEYTOJIbHAS TUpaAMUIa 1
MPaBUIIBHBIN TETpadaAp; KyO
IIpencraBneHne o MpaBMIIBHBIX
MHOTOTPaHHUKAX: OKTa3/p, JOACKaIp U
HKOCAdIP.

CuMMeTpus B IPOCTPAHCTBE. CHMMETPHS
OTHOCHUTEIIFHO TOYKH, MPSIMOH, TIIOCKOCTH.
DJIeMEHThl CAMMETPHHU B MTUPAMUAAX,
TapajuIeNenune1ax, IpaBuIbHbBIX
MHOTOTPaHHHUKAX




Breraucnenne 31eMeHTOB MHOTI'OTPaHHHUKOB!

52 . 1
péOpa, TMaroHaH, yrisl
[Tnomans OOKOBOW NMOBEPXHOCTH U MOJHOM
53 MOBEPXHOCTH NPSIMOM MPU3MBI, IIOLIA]b 1
OCHOBaHHUi, TeOpeMa 0 OOKOBOH
MTOBEPXHOCTH MPSAMOM TTPU3MBI
[Tnonrans 6OKOBOI MMOBEPXHOCTH U
54 MOBEPXHOCTH MPABHIBHOM MHPaMHUIIBL, 1
TeopeMa O IO GOKOBOI MOBEPXHOCTH
yCe4EHHOM MUpPaMU bl
55 KoHTpousbHas paboTa o Teme 1
"MHororpaHHuku"
56 IousTre 06 00bEME 1
57 O0BEM nupaMubl 1
58 O0BEM mHpaMHIbL 1
59 O0BEM nupaMub 1
60 O0BEM nupaMub 1
61 O0BEM PU3MBI 1
62 O0BEM PU3MBI 1
63 O0BEM pU3MBI 1
64 KonrponbHas padoTa o teme "O0bEMBI 1
MHOTOTPaHHHUKOB"
IToBTOpeHue, 0000IICHHE CHCTEMATH3AIHUS
65 3HaHuil. [locTpoeHue ceuennii B 1
MHOTOTPaHHHKE
[oBTOpeHue, 0600IIEHHE CUCTEMATH3ALHS
66 3HaHUH. Berauciienne paccTosHuit: Mexy 1

ABYMS TOYKaMH, OT TOYKH 10 HpHMOﬁ, oT




TOYKH 10 INIOCKOCTH, MEKIY
CKpEIIMBarOUIUMHUCA IIPSIMBIMU

67 HtoroBast KOHTpoIJIbHAs paboTa

IToBTOpenue, 0600IIEHNE CHCTEMATH3AIHS
3HaHUU. BeraucieHue yrios: Mexay

68 CKpPELUBAIOIIMMHCS IPAMBIMH, MEXIY
MIPSMOH U IIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YIIIOB MEXIY IJIOCKOCTSMU

OBILIEE KOJIMYECTBO YACOB I10
IIPOI'PAMME

68




11 KJIACC

Ne n/m

Tema ypoka

KosnuecTBo yacoB

Bcero

KonrposbHbie
padoTsl

IIpakTH4eckue
padoThI

Jara
U3yYeHHs

DJIeKTPOHHBIE
uugposbie
odpa3oBaTe/IbHbIE

pecypcbl

Codepa 1 map: LeHTp, paauyc, JTuaMerp;
IUIOIA/Ib TOBEPXHOCTH Chepbl

BzanMHOe pacnoioxeHue cheps! u
IUIOCKOCTH; KacaTeIbHas INIOCKOCTb K
chepe; miomans cheps

H3o6paxenue chepsl, mapa Ha
mwiockocTu. Ceyenust mapa

Hununapuyeckas IOBEPXHOCTD,
00pa3yromye UIHHIPHIECKOH
TIOBEPXHOCTH, OChH IlPIJIHH,Z[pPI‘IeCKOP‘I
TIOBEPXHOCTH

unuuap: ocHOBaHMA U OOKOBast
MIOBEPXHOCTH, 00pa3yrommas u och,
MJI011a1b OOKOBOM U MOJTHON
IIOBEPXHOCTH

W300paxeHne HUITHHAPA Ha MIOCKOCTH.
Pazeéprka unnmuuapa. Ceuenus

UIMHIpPa (IWI0CKOCTBIO, NapaILIeIbHON
WM TIEPIEHJUKYISIPHON OCH LIUITMH/IPA)

Konuueckas noBepxHocTb, 0Opasymomue
KOHHYECKOU MOBEPXHOCTH, OCb
BEpIIMHA KOHUYECKOH MOBEPXHOCTH




KOHyC: OCHOBAHHE U BEPILINHA,

8 oOpa3syrolast ¥ 0Ch; IIOLIa b OOKOBO U
IIOJTHOM MOBEPXHOCTH
Yceuénnblil konyc: oOpasyomue u

9 BBICOTA; OCHOBAHHMS U OOKOBast
MMOBEPXHOCTh
N3o006paxeHne KOHyca Ha TIIOCKOCTH.
Pa3Béprka koHyca. CeueHust KoHyca

10 (TUTOCKOCTBIO, MapauIeIbHOMN
OCHOBAHUIO, M INIOCKOCTBIO, TPOXOAAIICH
Yepe3 BepLINHY)

1 KomOuHamyst Ten BpanieHus u
MHOTOT'PaHHHKOB
MHororpanHuK, OITMCAaHHBIH OKOJIO

12 chepsl; cdhepa, BiucanHast B
MHOTOI'PaHHHK HJIH B TEJIO BPAILCHUS

13 [onstie 06 06béMe. OCHOBHBIE
CBOHCTBa 0OBEMOB Tel

14 O0bEM LUIHHAPA, KOHYCa

15 O0bEM mrapa u mionanas chepst
[lonoGHbIe Tena B IPOCTPAHCTBE.

16 COOTHOILIEHUST MEXTY TUIOIAAIMHU
MOBEPXHOCTEH, 00bEMaMHU TOJOOHBIX TEI

17 KonrponbHas pabota o remam "Tena
Bpauenus” u "O0bemsl Ten"

18 BekTop Ha IUIOCKOCTH U B IPOCTPAHCTBE

19 CroxeHue U BBIYUTAaHUE BEKTOPOB

20 YMHOK€HHE BEKTOpA Ha YUCIIO




21

PasnoxeHne BeKTOpa 10 TpEM
HEKOMIUTaHapHBIM BekTopam. [IpaBuio
napajuiesenunena

22

23

24

Pemenue 3a1ay, CBA3aHHBIX €
MPUMEHEHUEM TIpaBUIl JEHCTBHIL ¢
BEKTOpaMHU

[IpsiMoyrosbHas cucreMa KOOpAUHAT B
npoctpancTBe. KoopauHaTel BekTopa.
IpocTeiimue 3a1auu B KOOpAUHATAX

VYrou mexy Bekropamu. CkalsipHoe
MPOU3BENICHUE BEKTOPOB

25

Brruucnenune YIJI0B MEXAY NPAMBIMU U
IIJIOCKOCTAMHA

26

KoopauHaTHO-BEeKTOPHBIH METOJ IIPH
PCIICHHH FeOMETPHYSCKHX 3a/1a4

27

Konrponbhas pabota o teme "Bekropbl
U KOOPIMHATHI B IPOCTPAaHCTBE"

28

[loBropenue, 06061eHUE U
cucTeMaTu3anys 3HaHui. OCHOBHbBIE
¢burypsl, GaxTel, TCOPEMBI Kypca
TUTAaHUMETPHU

29

IToBTOpeHue, 0600mIeHHE U
cucreMaru3anus 3HaHui. OCHOBHBIC
¢burypsl, GaxTel, TECOpEMBI Kypca
IUTAHUMETPUH

30

IloBTopenue, 06061mIEeHUE U
CUCTEMATH3alMs 3HAHWI. 3a1aun
IJTAHUMETPUH U METOJbI UX PEIICHUS




IToBTopenue, 0600IICHHE U

31 cUCTEMaTHU3alMs 3HaHWH. 3a1auun 1
IUTAHUMETPUH U METO/IbI UX PEIICHHUS
[loBropenue, 06061IeHUE U
32 cucTeMarn3anus 3Hanuii. OCHOBHEIE 1
¢burypsl, GaxThl, TCOPEMBI Kypca
CTepeoMETpUHr
33 Hrorosast KOHTpOJIbHAsE paboTa 1
34 IToBTOpeHue, 0606LueH1:1e " 1
cUCTEeMAaTHU3allns 3HAHUM
OBLIEE KOJIMYECTBO YACOB I10 3 10

ITPOI'PAMME




YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* Marematuka. ['eomerpust, 10 kmacc/ Mep3msik A.T'., Homuposckwuii JI.A.,
[Tononckuii B.b., Axup M.C.; nox penakiueii [Togonbckoro B.E., O6miecTBo ¢
OrpaHWYEHHOM OTBETCTBEHHOCTHIO M3narenbckuii nentp «BEHTAHA-
['PA®»; AkimonepHoe obuiectBo «M3narensctBo «IIpocBenieHue»

* Marematuka. ['eomerpus, 11 kmacc/ Mepsnsk A.I'., Homuposckuii JI.A.,
[Hononckuii B.b., SAxup M.C.; nox penakuueii [logonsckoro B.E., ObmiecTBo ¢
OTpaHMYEHHON O0TBeTCTBEHHOCThIO M3narennckuii nentp «BEHTAHA-

['PA®»; AkinonepHoe obmiecTBo «M3marenscTBo «IIpocBemerHue»

METOAUYECKHUE MATEPUAJIBI JIS1 YUYUTEJIA

['eomerpus. bazossiit ypoBeHb. 10 kiacc. Metonnueckoe nocobue/bynko
Enena BnagumuposHa, Mep3nsak Apkaguii ['puropseBud, [lononckuii
Burtamuit bopucosud, Axkup Muxann CemeHoBud, M3naTenbCKuii EHTP
"BEHTAHA-TPA®".

I'eomeTpus. ba3oseiit yposenb. 11 kiace. Meroaudeckoe rmocooue/byiko
Enena BnagumuposHa, Mep3isak Apkaauii I'puropbeBud, [TonoHckuii

Buranuit bopucosuy, Axup Muxaun CemenoBud, M3narenbckuii HEHTP

"BEHTAHA-TPA®".



NP POBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

http://school-collection.edu.ru

http://wmolow.edu.ru

http://www.int.ru

http://teacher.fio.ru

https://math-ege.sdamgia.ru

http://www.fipi.ru/

http://www.ege.edu.ru/

http://mathege.ru
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